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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
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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

CPU Heat Sink Mounti ng Bosses

Z0413 Z0410
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 8H SM

©- -©

Z0411 Z0412
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 8H SM

@ : 4x 860-1327 _1_ : O

Fan Boss X21 Boss
70405 70414
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 9H SM

. .
= 860- 1327 = 860- 1327

SSD Boss
Z0415

STDOFF- 4. 50D1. 9H SM

1

—  860-1327

EM

Di spl ayPort Pogo
CRI Tl CAL

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

1

— 870-1938

I / O Pogo Pins
USB/ SD Card Pogo

CRI Tl CAL

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

—©

= 870- 1940

Can Slots
SL0401 sL0402
F)@q}l.axo.7 _,_sﬁxoq?xaxoj 2x MDP connect or
998- 2601 = 998-2691
SL0403 SL0404

TH NSP TH NSP

i

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

998- 3975 998- 3975
SL0405 SL0406
LT NSP iy NSP

SL-1.1X0. 4- 1. 4x0. 7 SL-1.1X0. 4- 1. 4x0. 7 2x TBT pin

998- 2691 - 998- 2691
SL0407 SL0408
. TH NSP . TH NSP

g

SL-1.1X0. 45- 1. 4x0. 75 SL-1.1X0.45- 1. 4x0. 75 2x TBT chip

998- 3975 998- 3975

di odes

SYNC NVASTER=MASTER

SYNC DATE=VASTEI
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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
os 25 @m—DP_TBTSNKO_M._C N<3> A57 | ool 1 TXN3 EDP_TXP2 e % | INT & gi;3: oD =
os 25 @om—DP_TBTSNKO_M._C P<3> B57 | ppor1 TxP3 EDP_TXN3 - oo -
— E % EDP_TXP3 B49 > NC I NT_M__CP<3> oo
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 o 25 18 DP_TBTSNK1_M._C P<1> BS4 | 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 with HDM o 25 10 DP_TBTSNK1_M._C P<2> B50 | ooy 2_Txp2
if necessary) o 25 10 DP_TBTSNK1I_M._C N<3> A53 | ppy 2_TXNG EDP_RoOW | D20 MCP_EDP_RCOVP
os 2510 oompDP_TBTSNKL M._C P<3> o B9 Ipnio 7xrs 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.
UUBU() Ot her corner test signals connected in
dai sy-chain fashion. Continuity should
MS%ASEILCIFQU‘T 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 A3 | DAl SY_CHAI N_NCTF DAI SY_CHAI N_NCTF[ A4 MCP_DC A4 1 TPO500
TPO531.g=* MP_DC_AYE0 AY89 ] oA sv_cra N neTF A50 MCP_DC A0 il
TP-P6 . _MCP_DC AWS1_AY61 true AY6L | paj Sy_cHAI N_NCTF DAl SY_CHAI NNCTR - ‘cm TP0510
MCP_DC_AWB2_AY62 _Tme A2 | pal sy cHAl N NOTF DA/ SY_CHAI N_NCTF e MCP DG 261 Bel . P T
s 2 a n DAl SY GHAI N NGTF 62 MCP_DC_A62 —a» TP0511
TPO501, g5 ME-DC B2 2| DA SY_CHAIN N oAl N NCTF AL MCP_DC_AV1 e
TP P6 . _MCP_DC A3 B3 TRUE B3 | pal SY_CHAI N_NCTF x: i:*gﬁ: zfg:z L NCP DG AL T2, TP0520
. _MCP_DC A61_B61 TrRUE  BS1 | pAl SY_cHAI N_NCTF . - NCP =)
MCP_DC_B62_B63 TRE 852 | DAl sY_GHAl N_NCTF CAl SY_CHAIN NCTFLE TRUE DG AVP_AYZ o TR 1P0521
[ 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_AW63 ‘1%5-“30530

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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! REAR= ) D1 E5 am
TP PCH | 2S1 TXD AWLO | pA DOCK_EN*/ | 2S1_TXD SATA_RPS/ PERPE_LO PCLE_SSD D2R P<0> e SSD L 0 Se d HDD/ SSD
TP PCH 1251 SFRM o, AVIO lyp pOCK RST*/12S1_SFRM|  SATA_TN3/ PETN6_LO| L7 PCl E_SSD R2D C N<O> w0 o ane condary
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 SATA2GP! GP 6| V6 XDPSSD POl E1_SEL L .
o7 o2 10 rEy—XDP_PCH_TCK 582 | PoH Tex (1 PD) (FaIp3ePI P 87| ACL g XDP SSD PCIEO SEL L amuo
AD61
o7 62 20 rry—XDP_PCH_TDI - PCH.TDL (1PY SATA | REF| AL2 PP1V05_SOSW PCH VCCSATA3PLL , .,
67 62 16 XDP_PCH TDO AES1 | by Tpo
< - Q 1
o7 62 16 rEy—XDP_PCH TMS 22 [PcH s (1PY) £ rsvo M1 s e 5610%?(0
N | RsvD rsvD K10 s %"zow
A4 249 .
NCx 2| RsvD ACE_NEAR=UD500. C12: 2. 54mm
rReowvp| C12 P ATA_RCOVP
16, P TA( AE63 | 37AGK SATA_ CH_S,
NCx V2 | RsvD SATALED |58 P ATALED_L 12
CRI TI CAL
OVl T_TABLE
U05
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 am
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 @ PP1VO5_S0 PCH VCCACLKPLL 4,
o7 32 PCI E CLK100M CAMERA N B41 | o kouT_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 29 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 R13 99 13? L0V —
C34 K 2 °
» _NC_PCl E_CLK100M FWW B38 | o kauT POl E N3 TESTLON —— POH TESTLONY (23 397 10K ST TOW V20T
NC PCl E CLK100M FWP 7 TESTLOW PCH TESTLOW AK8 L O 1 2 [
e A @ — [ OLKQUT POERS TESTLOW AL8 PCH TESTLOW AL8 [393 10K 1 \pAn2 o v
. _FW CLKREQ L - NL | poy ECLKRQB* / GPI 21 5% 17 20W 70T
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
55 52 30 (0T} PCl E CLK100M SSD P - A37 | cLKOUT_PCI E_P5 CLKOUT_| TPXDP_P|_A35 > TP_| TPXDP_CLK100MP
w0 12 ry—SSD_CLKREQ L - 12| PCIECLKRQE*/ GPI 23
SYNC VASTER=W LL J43 SYNC DATE=12/ 1// 201
sy -
- PCH Audi o/ JTAG SATA/ CLK
PP3VS_S0 P
100K SCH_NUM>
?1?173 182K AN 2ot 70—y PCHL SATALED L - d}@ Appl e I nc.
RS 1 2 ENETSD CLKREQ L 12
R1341 100K 1W\’A,A 2 O% TT20W ™M 20T CAVERA CLKREQ L 2a NOTI CE OF PROPRI ETARY PROPERTY:
R1342 100K 1,\/\/\/2 bu" oW 20T AP_CLKREQ L 12 20 THE L NECRMATLON_ CONTAINED_ HEREI N | S THE
R1343 100K 1 2 2% FW CLKREQ L 1 THE POSESSCR AGREES TO THE FOLLOW NG
R1344 100K 1,\/\/\/2 5% 1720W M 201 1T CLKREO L 12 27 | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 13 OF 120
3 5% 17 20W WF 20T NOT TO REPRCDUCE OR COP'
R1345 100K 1’\/\/\,2 YT 20W VF—20T SSD_CLKREQ L 12 30 |:: NOT 10 ggm OR PUBLI s; :$ IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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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
I'V ALL RI GHTS RESERVED
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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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6

4

BOM GROUP

BOM OPTI ONS

RAMCFG_SLOT

RAMCFG3: H,

RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H

PP1V05_S0

53 49 40 36 27 17 16 11 8 &
62760 57 56°

Pul | - up/ down on chi pset support
Alias to TBT_Cl O PLUG_EVENT,
Alias to TBT_Cl O PLUG EVENT_L,

page (depends on TBT controller)
requires pul |l -down.
requires pull-up (S0).

PLACE_NEAR=U0500. AWL5: 2. 54mnm

'R1655
49,9
%‘éow
2201

'‘R1671
100K

5%

1/ 20w

VS
2201

o =

% 13 15 16 18

Requires connection to SMC via 1K series R

72
34 30 27 18 17 15

9995 PP3V3_S0O
35 35 37 36

RS B

PCH GSPIO_CS L R1660 100K LAAA2

PCH GSPI 0_CLK R1I661 100K 1 2 5% I720W WF 20T

PCH GSPI 0_M SO R1662 100K LAAAZ D

PCH GSPI 0_MosSI R1I663 100K LAANZ 5% 17Z0W W 20T

PN 5% 17 20W M- 20T

TPAD SPI _CS L R1664 47K LAAA 2

TPAD SPI_CLK RI665 47K 1 2 9% U20W W 20T |

TPAD _SPI _M SO RI666 47K LAAAZ D

TPAD_SPI _MOSI R 7 47K LAANZ 5% 1720W W 20T
5% 1720W W 20T

AP_SOI X_WAKE_L R1 100K 1 2

HDM TBTMUX_FLAG L 100K LAAN 2 i"" 1; im g igi
£

PCH UART1_RXD R1672 100K LAAA2

PCH UART1_TXD R1673 100K 1 2 5% I/20W WF 20T

PCH UART1 RTS L R1 374 100K 1/\/\/\/2 5% 17 20W NF 20T

PCH UART1 CTS L R1 375 100K 1/\/\/\/2 5% 17 20W M~ 20T
5% 17 20W NF 20T

PCH | 2C0_SDA R1676 100K 1 2

PCH 12C0_SCL R16/7 100K 1,\/\NVVV2 5% I720W W 20T
5% 17 20W NF 20T

PCH | 2C1_SDA R1678 100K 1 2

PCH 12C1_SCL 100K LAAN 2 5% 1720W M- 20T
5% 17 20W NF 20T

SYNC MASTER=W LL J43

SYNC DATE=01/14/ 2013

TTILE

PCH GPI O M SC/ LPI O

<SCH_NUM>

"<E4LABEL >

C} Appl e I nc.
®

PP3VS_S0 R
CRI Tl CAL
RAMCFG3: H RAMCFG2: H  RAMCFGL: H OM T_TABLE
R1631'| ['*R1636 R1635* U05 25 6
100K 100K 100K HASWELL- ULT
1/2§¥\7 ow 1/2§¥\7 ooy g FoNicios2 Y o TBT GO PLUG EVENT e Cactus Ridge:
201 1 201 SYM 10 OF 19 T4 Redwood Ri dge:
2l |2 2 o 1sqEmyXDP_PCH _GPI O76 - Pl BvBUSY/ GPl O76 s SRRQ T _quaLPC SERIRQ gy
o XDP_M_B_RANCEGD DY P g PocP_cowp AN PoH oA _cove
15 16 18 R i A B R ——
AF20
w5 1010 25 10 TBT_GO2SX_BI DI R AVE | | aN PHY_PVR_CTRL/ GPI O12 VDo NC
15 16 18 O — > RSVDL——"5¢ NC
1 o12- w0 o TP_MEM VDD SEL_1V5_L " | Pl o1s (1 PD RSWRSTH)
e Y1 " R6
CR: TBT_G2SX_BI DI R, requires 100k pull-up to SUS ooy XOP LPCPLUS GPIO . jcriais CSPIO0_CST/ 6P CB3 e PCHLGSPLO S L ®
RR/ FR: DPHDM MUX_SEL_TBT, requires 100k pull-up to TBTLC 1615 rmy—XDP_PCH _GPI O17 - lerar GsPlo_CLKiGPIoBa| L6 o PCH GSPIO LK~~~
w15 oom—SD_RESET L -5 Pl oa FPBEp-M SO ePl g5 N o PCH GSPIO MSO
01615 13 w15 > SMC WAKE SCI L - |7 (1PD Deepsx) PBL R MRS 86l L8 e PCH GSPIO MOSI
AD7
2 15 rmy—TPAD_SPI_I NT_L - GPI Ce8 GsPi1_cs /P 87| R ga  TPAD SPI_CS L oo s 5
AN3
s 15 T PAD_USB | F_EN - GPl 26 GSPI 1_CLK/ GPI o8| L5 . TPAD SPI _CLK [T 15 % 66
AGE
62 57 56 20 15 (oo SSD_PVWR_EN - GPI 066 GRLj_M SO/ GPI 089 N7 . TPAD _SPI_M SO 25 % o0
AP1
PCH 181 POLE RESEL L - &P 7 GsPl_Mosi/aPi 00| K2 o, TPAD SPI_NMOSI oD 15 54 0
o 15 qm—HDD_PVR_EN - "4 | cricss
g J1
o3 10 15¢Ery>—XDP_SDCONN STATE_CHANGE L AT5 | cpi o9 UARTO_RXD/ GPl 091, @—AP_SOI X WAKE L am 55 20
w15 gom—SD_PWR_EN -4 cPiow uARTO_TxD/ GP1 02| K3 o, HDM TBTMUX FLAG L am = o
o TBT PWR EN 85 | ey a7 UARTO_RTS*/ GPI 093% 15 18 25
o - ., GL AP RESET L
25 18 1615 @omXDP_JTAG | SP_TCK - Yleras UARTO_CTS*/ GPI 094 - S|
25 10 10 15 o XDP_JTAG | SP_TDI - PO o g UARTL_RXDIGPI ol K4 o, PCH UARTL RXD s
2 10 15 @mJTAG TBT TNVB - 3| Pl os0 &5 UWRTL_TXDIGPIOI| @ o, PCH UART1 TXD
s 15 (om—PCH HSI O PWR EN & 2| HSl 0Pl GPI 071 UARTI_RST*/GPi e[ I3 o PCH UARTI RIS L
w15 qomTPAD SPI_I E_EN - T8 P03 UARTL_CTS*/GPICB| 4 o PCH UART1 CTS L .
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
& PCH | 2C1_SDA 3
o 15 oy FW PVR _EN AS | el ot6 1 2c1_sow GP'OG—"—H CH 12C1_S) *
10 10 15¢gry—XDP_M.B_RAMCFGL AMB | o1 0o 12C1_SCL/ GPI 07| e PCH 12C1 SCL 15
R1639* 16 16 15¢gry—XDP_M.B_RAMCFG2 - | eriono SDO K GPlosa| B3 g  TBT POC RESET L o = Pul | -up on TBT page
11(,)203% 52 30 15 (oom—SSD._DEVSLP - P2 | DEvsLPor/ arl a3 sDio oGPl oss| P4 gu BT PWRRST L _—
M- (o7} D3
28, 2015 qom—AP_SOI X_WAKE SEL - SDI O_POVER_EN/ GPI O70 (§Bboﬁwgggse_‘w@u
© @ 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
HREBUBBR IS L R1641 1K 1,2 I PCH TCO TI MER DI SABLE v2 SPHR GRLO8 SDO D8/ Gl 59| B2 g LCD PSR EN oo -
PP3V3_S5 611 13 16 17 19 20 29 40 52 55
PP3V3_S3 12 16 19 24 26 20 56 60 62 63
PP3V3_S3 15 16 19 24 38 9 56 60 62 63
PP3V3_S3 15 16 19 24 38 9 56 60 62 63
PP3V3_S3RS0_CAVERA 3
PRSVE_50 DD L
PP3V3_TBTLC 17 28 20 29 60 6
TBTLC for CR, SO for RR w
1
R1610 100K 1,pp 2 oz XDP_PCH GPI O76 1516 -
%
RL614 100K i1, \n2 . XDP_LPCPLUS GPI O o 0 0 -
R1615 100K 1a\n'2 : ﬁm ; jgi XDP_PCH GPI O17 15 16 s 18
£
SD_ON_M.B ) o6 15
R1616 100K 1, r2 _ SD_RESET L - RI6LE should also be stuffed if o
RI617 100K 1 2 5% TTOW W 20T gve WAKE SOl L o 58 ptatformdoes not use s car e
R 100K 1 \\pv2 o 20w W 20T 7PAD SPI | NT_L 15 2 2 1s
RI619 100K 1,7\\"2 5% I720W M 201 TpaAD USB | F_EN 15 3 o2 15
R16 100K 1 A2 : ﬁm zt jgi SSD_PWR EN 15 20 56 57 62
R10 " 1
R1622 100K LAAN2 HDD PWR _EN 15 62 s
R1623 100K 1 \\n72 2% 720 W7 277 XDP_SDCONN_STATE CHANGE L :: ¢ .
R1624 100K 1 2 O SD PWR EN 15 6 s
R1I625 100K 1%2 5% T720W M 20T TRT pWR EN 15 2
RI626 100K 1, \n\2 5% U200 W 20T Xpp jTAG I SP_TCK 1o 1010 2 .
R1627 100K 1 2 5% T20W W 201 ypp JTAG | SP_TDI 1o 1018 28 *
R1628 100K 1%2 5% TT20W M 20T 5 TAG TRT _TMS 15102 s
R1629 100K LAANZ 5% Ir20W M 201 pcH HSI O PWR _EN 15 5 “'
R1I630 100K 1 2 5% ﬁm ; jgi TPAD SPI_| F_EN 15 %
£
R1632 100K %ﬁ SPI ROVl USE_ M_B 15 a2
RI633 100K 1 \An/2 o0 17207 M 20T CAMERA_PWR_EN_PCH 15 18
R1634 100K LAAN2 i ﬁga g igi FW PWR EN 15 6
%
| R1637 100K 1 2 SSD_DEVSLP 15 20 02
R1I638 100K 1W\/VVV2 5% Tr20W M 20T Ap 50| X_WAKE SEL 15 20
R1640 100K 1 5 5% 17 20W NF 20T FW PME L
NN 5% T 20w W 20T ooz
R1652 10K 1app 2 LPC_SERI RQ 15 35 44 62
5% 1720W W 20T
R1670 100K 1app 2 worr 7o ——or—TAG | SP_TDO 15 160 25
5
R1691 100K 1,xp 2 o7 BI-PVRRST_L s e
— ~ %
R1693 100K 1,/ 2 ENET_MEDI A SENSE s e
R1694 100K LAAN2 5% I720W M 201 | cp 1RO L
R1695 100K 1 5 5% I720W W 20T LCD PSR _EN -
W\/ 5% 17 20W NF 20T
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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
s XDP BPM L<3> LF-F6 J1800 support chi pset debug. A S XDP °
75 TP1803 DF40RG- QOLP- 0. 4V o5 o2 10 5 XDP_CPU TCK R1813 51 2 1
e e XDP_BPM L<4> TP1804 1R1830 —PLACE_NEAREU0500. E60: 28mm V. V'V~ 5% 17 20W W zoll
- 62 6 . .
= - XDP_BPM L<5> 30 1 b1 005 i“és‘i%w O TDI and TMS are ternminated in CPU. =
TP- P6 CLF
o « —XDP_BPM L<6> ic» TP1806 2402 1o ot
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-P6 o 02 o ry—XDP_CPU _PRDY_ L OBSEN A1 — 00 0l e OBSEN_C1 CPU CFG<16> am:
- ——— L
olfe
o o rmy—CPU_CFG<0> OBSDATA_AQ o—t—00 012  oup OBSDATA_C0 CPU_CFG<8> ame s
o s oy CPU_CFG<1> OBSDATA Al —— 00 01l OBSDATA C1 CPU_CFG<9> ame s
14 13
olfe
o o rmy—CPU_CFG<2> OBSDATA A2 =90 015 g OBSDATA C2 CPU_CFG<10> ame s
. CPU_CFG<3> OBRSDATA_A3 -8 17 OBSDATA_C3 CPU_CFG<11> o 65
[anne — =0 O = = <m
o o > XDP_BPM L<0> CBSEN B0 — 20 ol? g CBSEN DO CPU_CFG<19> o
o o XDP_BPM L<1> OBSEN_B1 — 2 23 OBSEN D1 CPU_CFG<18> .
[aan L =10 O = L <m
olfe
o o myCPU_CFGe4> CBSDATA_RO =290 0127 _qua OBSDATA_DO CPU_CFG<12> ame =
oo CPU_CFG<5> OBSDATA _B1 pEDET 29 o OBRSDATA D1 CPU_CFG<13> o 65
(aacs s =0 01— S <m
olfe
XDP o s rmy—CPU_CFG<6> OBSDATA B2 — gg o0 22 — OBSDATA D2 gg ggig: ame
v omm-CPU VOCST PWRGD  R1800 1K izap2 o o = o —PU RG> CRSDATA B3 =0 01— CRSDATA D3 ame =
= | = . D20 mm Yo
XDP 2 XDP_CPU_VCCST_PWRGD PWRGDY HOOKQ -0 g g ECH | TPCL K/ HOOKA NC
w13 PM_PWRBTN L R1802 0 1 2 _ XDP_CPU PWRBTN L HOOK1 00 0% gu L TPCL K#/ HOOKS NC
=UR000. J3: 2. 34mm 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
w1710 o PM PCH SYS PWROK R1804 0 1,02 = XDP_SYS_PWROK HOOK3 00017 DBR#/ HOOK7 XDP_DBRESET L 17 s UACE. NEAR=UD500- AGT: 2. 54mm
S% ITIBW ME-LF 402 50 § o l49 NOTE: XDP_DBRESEF_E pul | ed-up to 3.3V on PCH Support Page
o7 50 8 25 10 100gry—SVBUS PCH DATA SDA 20 01l gu DO XDP_PCH TDO am e e
67 54 38 25 19 14 TR SMBUS_PCH CLK SCL - 54 5 o423 - TRSTn XDP_TRST L
o7 02 10 12 @@ XDP_PCH_TCK TCKL POE: D EEln TDI XDP_PCH_TDI o 1 16 52 07
o 2 16 o @ XDP_CPU TCK o TCKQ 80017 o VG XDP_PCH _TNMS OO 2 16 62 61
60 9
XDP e XDP_PRESENT# ORI TI CAL
16 12 qom—PCH_JTAGX R1835 0 1 2 XDP XDP XDP DP XDP OoP
Pact RERR=0YB00 28 8mm C18041: 1R1831 C1800: 64/ 63 1C1801 1C1806 840
0.10F - U7 0. 1UF —— L ¢ 1UF L §"1uF 91 . o
S10% o 51 g \_J 0%, 0%, DMNSLOGVK: 7 —
enfiiic] $ier ebatd | 51850847 | [:fgen ® G Sl
2
o
L 1 s _ STET 0 XDP_CPU_TDO am e e
XDP_CPU PRESENT_L - CRITI XCSIS
DhmBL%\§K4(7) =~
oy Y
SOT- 563 }E
o[ BT o XDP g&”Pg% TRST_L 612 16 62 65
| mm o = VAKE BASE=
L — XxpoP PCH 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 o3BT Jo XDP CPU TDI e
what restrictions exist on PCH GPl Gs when Top-Side Probe is used for PCH debug. U JTAG I SOI at Ion = T28mm o < o> °
1 1 59 57 56 54 50 49 44 43 32 17 _PPSV_S0 CRI Tl CAL
PCH XDP Si gnal s Non- XDP Si gnal s e PP3VA S5 é(zz
1o XDP_M.B_RAMCFGD o
» 15D > TP1870 oL eae 2 5
w1 1 mXDP_USB EXTA OC L —r—= XDP_USB_EXTA OC L am e = c1845 R1845 sor-ses [ I
VARE_BASE= — 1 | 2
os 50 16 10 @ XDP_USB_ EXTB OC L rSETRIE—= XDP_USB _EXTB OC L e 10 50 08 01 L Ve 330K - o537 o XDP CPU TNE e
XDP USB EXTC OC L \/’2 ul1845 Mzzuw PCACE_NEAR=JIBU00. 57: 28mm © = iesg
BRceu; JW,@;,STP1873 XSR GEGY R 2201
1 XDP_USB_EXTD OC L . w0 5 _PP1V05_SUS
a0t JTF,@@F,STP1874 o7 3 17 y—ALL_SYS PWRGD 2|a ,|> XDP_JTAG CPU I SOL_L
o 16 15 XDP_SDCONN_STATE_CHANGE L — XDP_SDCONN_STATE _CHANGEw 15 15 53 j
A e T pRE BASESTRUE —— NCseLNe N5 NC NO STUFF
1 15y XDP_M.B_RAMCFGL > TP1876 @D 1612 P TA R1 2 1
R °F TP- P6 = — = : °
D XDEMB - TR TP1877 XDP_PCH_TDO R1890 51 - o 1
1615 XDP_M.B_RAMCFG3 > TP1878 o7 62 10 12 A A NEAREU0500. AEG T 28— V' V5517 20w W 20T
<> TP- P6 RL 1 XDP
= 51
25 18 16 15 rmy— XDP_JTAG | SP_TCK S XDP_JTAG | SP_TCK oo 55 16 10 25 = o7 oz 10 12 %m%mm_?/\/\/\/l 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
1 @ XDP_SSD PCI E1_SEL L R1883 1K 1anp2 0 o oo oo XOP PCH TOK  RI1896 51 O
1 o XDP_SSD PCIEO_SEL_L R1884 1K LAAN 2ot row—r—o——SSD PCLE_SEL_L am e B 7 51No STUFF
o2 40 10 15y XDP_LPCPLUS GPI O S XDP_LPCPLUS GPl O o 50w e e 52 10 12« XDP_CPURCH TR%T_ %! §% 5l 2 A nA Ao |
1 o XDP_PCH_GPI 017 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

Unused & MLB_RAMCFGx GPI Gs have TPs.

USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
SDCONN_STATE_CHANGE_L is aliased, do not plug/unplug SD Cards during PCH debug.
JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG duri ng PCH debug.

powered to avoid | eakage/ cl anpi ng of signals.
SSD PCI Ex_SEL_L straps are connected via 1K to conmon net.

NOTE: Should force PCH GPl )47 high to ensure TBT router

LPCPLUS _GPIO is aliased,

do not attenpt use during PCH debug.

CPU/ PCH Mer ged XDP

d} Appl e I nc.
®
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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 PR3V SO CPU output is on VDDQ rail (1.2V), TPS51916 has 1.8V Vi h(mn).
. . Coi n-Cel | : VBAT (300-ohm & 10uF RO wenunBEERED
This looks a little ugly to support | . 380 N H
new and ol d parts. Wth GreenCLK Rev C No Coin-Cell: 3.42V G3Hot (no RO) oo ot o 0o PPAVZ_S3 PP3V3 SO go,52.50
pin 5 nust receive S5 power (Stuff R2042) f#§ 7 _PP3V3 S5
2 Coin-Cell & G3Hot: 3. 42V G3Hot C1970 1R1970
Coin-Cell & No G3Hot: 3.3V S5 B i
No Coin-Cel | : 3.3V S5 Uk — 1o Toow  (Toote16 ((eal) o T
GreenCLK 25M4z Power . PP3V3 SBRS3RSO_SYSCLKGEN No bypass necessary oo O STURE 0 XSR-gém 2 T4AURIC07GF L5 33uW when driven-1ow
Must be powered if any VDDI O is powered.
IR1997 s m>—CPU_MEW/TT_PWR_EN_LSVDDO 2la Tas 4 VEMVIT_PVR EN ., o
VAKE._BASESTRUE —
CAM XTAL Power » _PP1V2_CAM XTALPCI EVDD ~ w0 3 2% NCx—LINe - NG5 NG L= MEMWTT PWR EN v
TBT XTAL POWEr e o2 2025 15 _PP3V3_TBTLC 5 : VBAT and +V3. 3A are yé;ﬁ\év w T [—@_
internally ORed to 23| K PART=SYS RESET ]
C19243| C1922 c1902 g | create vobRTC.OUT. o
1 1 1 —
Lg:/‘ . e — U1900 +V3. 3A shoul d be first =
% —— % —— i
R avai | abl e ~3. 3V power L
xR géo SR Eéo —F Xgé SLG3NB148CY to reduce VBAT draw. =
cr Tl CaL PP5V_S0
11 lvi cE_25M A 32. 768K|_12 PCH CLK32K RTCX1 2 59 57 56 54 50 49 44 43 33 18
< CKPLUS_WAI VE=Pwr Ter n’QG”Ij_ 6 I OE 25M B
- 25M . 'R1920
C1905 = 14 lvice_2sM C 25M AL 2« NC
12PF ngos 25M B 8 SYSCLK CLK25M CANVERA 2 o PCI_I I\/E D S a.bl e St r a,p %o(/?)OK
2|1 o SYSCLK_CLK25M X2 P SYSCLK CLK25M X2 R g 3 [x 25M g 15 ®  SYSCLK CLk25M TBT D= 20W
Ly WS | NO STUFF -‘lx *PPVRTC GaH P Q1920 2201
NPO- @%’ et I° %gb%AL oS 1R1906 vourLl g 4 For SB RTC Power D'V'\BI;STGQ;K- 7 d SPI _DESCRI PTOR_OVERRI DE_LS5V
1 iﬁl—:'— iM THRM -
NCX'T= 25. 000MHZ- 12PF- 20PPM 2/%0w 2D, pad 1 C1910 s 1 s _PP1V5_SOSW AUDI O HDA 2
C1906 © S 3. 2X2. 5MM 86 NEEE =ik | o[FT lo | sPl_DESCRI PTOR OVERRI DE
e SYSCLK_CLK25M X1 —F xgé” LI~
11 : i
L 2% NOTE: 30 PPM or better required for RTC accuracy %1920 |26
r\po-@ - CERM 1 DVNSL %/TK;GZ_] Kh
PCH 24NMH Cr yst al v NC RTC CLK32K RTCX2 — NC RTC CLK32K RTCX2 i w"
) . 2[GTT S T 12 67
C1915
6. 8PF nglS w SPI _DESCRI PTOR_OVERRI DE_L 1
A 2Bl LESLRIPIOR OVERKIDE L | L
PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
+ -, PF QR TICAL 1%6w If high, ME is disabled. This allows for full re-flashing of SPl ROM
N “ Y1915 5 IR1916 i i P
oégm NCX NC 24. 000MHZ- 20PPM 6PF 0201 M SMC controls strap enable to allow in-field control of strap setting.
NCX ‘:@(l\lc N 2(‘))(2 SO ML 7 ow Q1920 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
C1916 T 2o
6. 8PF 2201
1] I 2 I PCH_CLK24M XTALIN g -
T ow-dlee VCCST (1.05V SO) PWRGD
= &
PCH 24VvHz CQut put S “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 - *
o 12 LPC CLK24M SMC R 1725 2 LPC CLK24M SMC T 1930 CRI TI CAL 1R01|<931
@—mmrs-s—im—’\/%\/ °/ - ';43;&13699 3750w
1 W
M R1926 X5R8§ 2 \u/: 501891 2’5”0:1
o7 12 ry—LPC_CLK24M LPCPLUS R ] mnl/\/\/\ 2 LPC CLK24M LPCPLUS @ymy a2 o7 5 35 17 16 LALL_SYS PWRGD 2 |a 4 CPU_VCCST PWRGD 516
) 1§§6’w o7 3 15 15 my—PM_SLP_S3_L 1ls
! NCx-2-{NC
GN\D
=
PCH PWROK Gener ati on T
g g gy PP3VAZ_G3H = PvPoPwRaK T
wurnu i ERL-PPBVS SO L 1950
X 0. 1UF
a0 ngl%oK 2 $8¥ cerm NO STUFF WF: Do we need this?
1 25% 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 . ST%E\T’%?OBGT Rllsla((sz NG MRSTERCIIS VBT SYNC_DATE=01/ 09/ 2013
1o 17 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
* CO-RKEBASE= 08
ST A J R1961: B A o Chi pset Support
49178 CPU VR READY 1720w 4 15w
- o¥bs 10QK p

SVNTYS 55 |

% 4 201 <

L v ig)lév CKPLUS_WAI VE=UNCONNECTED_PI NS d} Appl e Inc. IUEV&'U!__I—
: ® <E4LABEL>
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8 7 6 5 4 3 2 1

Platform R t Connection G eenCLK 25MHz Power DDC Pul | - Ups
a (0] ese ec ons NO STUEF 2.2k pull-ups are required by PCH
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 LA 2 LPCPLUS RESET L pooy vz o v | PP3V3 SERS3RSO_SYSCLKGEN ., . # & 13 3 § 1§ §f I} - PP3V3.S0
1/20W 0201 NECK_W DTH=0.
z’g':f R2071 NO STUFF A e NO ST%FFl 1R0021 NO ST%FzFl 1R002
1 2 PCA9557D RESET L 10 R204 R2020 R20 R20 R2023
Y, v D 0 R2041/ 2 shoul d be stuffed for 2. 26 22K 2. 285 < 2K
1/ 20W 220271817 1283 B 8 2 PP3V3_S0 1 2 h . 1/ 23W ow 1/ 23W ow
02:3581 BREBUBRRE L m G eekCLK A or B depending on S2 rail ZEA%VZ zgél ZEA%VZ zgél
72 63 62 50 59 L. . 0201 R2042 shoul d be stuffed for GreenCLK C 2115 _DP_TBTSNKO_DDC CLK |
B ¥ prava S0 Scrub for Layout Optinization 0042 2 10 1 _DP_TBTSNKO_DDC_DATA
dRuBY
CRI Tl CAL Buf f er ed 0 110 DB TBTSNKL DDC CLK
s IVECLCO8 w02 35 38 17 15 19 22 1 1, PPBV3_S5 LAANE 101, _DP_TBTSNK1_DDC DATA
1 MzZ4HC. R2872 1% TBTSNK1_DDC i s pull ed-up just to indicate that
U207 12— PLT RST BUF L IAAAZ SMC LRESET L o o, DP port is used. No DDC on this port, AUX-only.
2 5% .
1 1720w NOTE: Only DDC DATA is sensed by PCH, so
. 3 R2070 oY1 R2088 DDC_CLK pul | -ups are unstuff ed.
C2071 100K 19 2 BKLT PLT RST L
i o,lUF 350w /\{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 e
J_ 5% 62 60 57 56 55 4a 10 11 5 _PP3V3_SUS
= 1/5%0w
0201
R2013*
- pPCH TBT PCl E RESET L — PCH TBT POl E_RESEfm 1 10 o0 10K
D-WARE-_BASE=TRUE = 1/2§;@
201,
NMAKE_BASE
25 19 154y TBT_GO2SX BI DI R — e TBT GRSX 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
oy a4 g PEoV3 S5 = <@
E Required for unused second TBT port
BvPal¥ L B - TBT B Cl O SEL
G039 - oy DP_TETPB HPD R2O15!
T 2 o IBT_B CONFI G2 _RC K
X5R Gy * TBT_B_CONEl 12
NOSTUFF TEBT B LSRX 201,
L CRI TI CAL
- C1C308
PM SLP sS4 L P LR R2016! ['R2017 R2018!| |'R2019 |'R2014
o7 3 34 2018 13 [T 10K 10K 10K 10K 10K
U20304 CAMERA PWR EN a % 5% % 5% 5%
 m_CAVERA_PWR_EN_PCH 1[Z%08 = - — D 1/ 2 20W 1/ 2 20W 20W
Ne 201, 5201 201, 5201 5201
5 3
e —
Power State Debug LEDs = TBT Ali ases =
DBGLED (For devel opnent only)
PP3V3 S5 R2%94 R2830 VAKE_BASE
. . . LANAZ 2 10 10 oy DP_TBTSNKO_DDC LK tRE — DP_TBTSNKO_DDC CLK o = 0 2
PLACE_S| DE=BOTTOM  , 596 T35 MM 15w 28 18 1B DP_TBTSNKO_DDC DATA TRUE E DP_TBTSNKO_DDC DATA CBD 5 19 2
Vo5~ 0201 MAKE_BASE
DBGLED DBGLED DBGLED DBGLED reran ?DWT'?;?gE]leE/E Chs3 05 = e $ %gmﬁ HNLPD(: P<3_ 0> oo "
: " i ) @ = . — TRUE £t @5 25 65
RZOZ%% R202%2|< RZOZ%E R202%§ > =DP TBTSNKL M__C N<3..0> — tre DP TBTSNKL M._C N<3..0> s
Lo Lo Lo the o 25 10 13y DP_TBTSNK1_AUXCH C P — TrE___DP_TBTSNK1L AUXCH C P D 3 s o
120N 120N 120N 120N o5 25 18 13 DP_TBTSNK1_AUX( N — DP_TBTSNK1_AUX( N 12 10 2
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 — TrE __DP TBTSNKI_DDC DATA o
Si ngl e-port TBT i | ement ation does not require DDC Crossbar
» DBGLED » DBGLED » DBGLED » DBGLED gte-p Dt e e a
D209 D2092 D209 D2095 — —
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 S0I 3 D DBGLED SO_D 25 10 15 > JTAG TBT_TNVB — tre JTAG TBT TMS oD 0 %
= DBGLED DBGLED DBGLED DBGLED No MAKE_BASE on TCK/ TDI as these are provided on XDP page.
|26 |R3 ?0 |26 |23
DWVN5LO6VK- 7 DWVN5LO6VK- 7 DWVN5LO6VK- 7 DWVN5LO6VK- 7
Kh Kh Sor- 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 _—
1 15 oy XDP_M.B_RAMCEQD
S4 PWR EN - _ - = 16 15 XDP_M_B_RAMCFGL
PM SLP_S4_L 10 15 oy XDP_M_B_RAMCFG2
57 35 34 29 18 13 m PM SLP S3 L 615 Xu:, ’\/I_B RA'\U:&
T D S S P S0 L RAMCFG3: L | RAMCFG2: L | RAMCFGL: L | RAMCFQO: L
w R2051* R2052* R2053!
10K 10K 10K
1/ 23W 1/ 23W 1/ 23W
AT S ]
= SYNC MASTER=J43 M.B SYNC DATE=01/17/2013
H e N N
LPDDR3 Ali as Support Proj ect Chi pset Support
w6 oy IP_CPU_NEM RESET L = Hh GRYU_MEM RESET L Appl e Inc SCH_NUM>
w0 15 oy TP_MEM VDD _SEL_1V5_L — TP MEM VDD SEL_1V5 L o p :
o0 22010 0 PPOV6_S3_MEM VREFDQ A PPOV6_S3 MEM VREFDO A1 10 20 2 o0 SIS I A TR
oo PPOVO SO MEM VREFCA A (FROVO. 3 VEMMREFCR A v v s B EFAThRLEATAER L Ul © e
o 2322 100 _PPOV6_S3 MEM VREFDQ B~ — PPOV6 S3 NEM MREFDO B o0 22 25 00 T e o e e 20 OF 120
w2010 PPOV6_S3 NEM VREFCA B — PPOVE S3 MEM VREFCA B 1022 o 111 NOT TO REVEAL CR PUBLI SH 1T I N WHCLE CR PART
= B T IV ALL RI GHTS RESERVED
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6

4 3 2 1

—age S CPU- Based Mar gi ni ng o VM VREEDO A 1 S0 VRef Dividers fuess
ower al ase N . . . - " " N
- =PP3V3I s3 fm&i%e Yy I's 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_MEWREF CRI TI CAL R120202K5 May not be necessary due to C22x0 DDR\/REF DAC of margi ni ng option. 18RZZZK21
- - - - - N 1 > VREFMRGN DQ A EN RC ~ LO6VK- 7 s
STOPSL Sretoe 54100 PV (e pase o e Oove 7 e PORVED T BT R2223 e
- =1 2C_VREFDACS_SDA E R2120%1Kl 4 021%12 ! J T7§TD - QEF%C\E/ NEAR—<:222'3I gam
- =1 2C_PCA9557D_SCL + o> CPU_DI MVA_VREFDQ of TTTe 1S " = LAAAZ M, VR 12021 0
- =] 2C PCA9557D SDA - 1/ 20W CERM XBR 2 I—u—F 1w PLACE_NEAR=R2221. 2: 1nm N-NECK-W DTH=0. 2 nm
— = 201, 0201 Q@225 pin 6: Y R2222t
BOM options provided by this page: PLACE_NEAR=Q2220. 6: 2. 54mm oL 8. 2K
- DDRVREF_DAC - Stuffs DAC margining circuit. 1 = PLACE NEAR=2220. 6: 2mm 11 280
CRI TI CAL = 1t 8:2022%& 2B,
N %GLO VK CPU MEM VREFDQ B | SOL T % )
Pkl TR o | | o R2220 | [ |eopar
E3 - MEM VREFDQ A RC  154°%2
- > CPU_DI MVB_VREFDQ o TZTe 1 200K,  VREFMRGN DO B EN RC o L25% %V 8, 2K
AN LO6VK- 7 1/20W 2
P DDRVREF_DAC 1w DDRVREF_DAC Oﬂ SOT- 563 iy =+ 1/ 20w
- DA : . R2202! i C2245 1 3 R2243 298¢ ACE_ NEAR=QR260. 6: 3nm
NOTE: CPU DAC out put step sizes: 0 0. 1UF T3 e 10
ook T1UF 0 1 2 PPOV6 S3 NVEM VREFDQ B 16 2 2 o
DDR3  (1.5V) 7.70nV per step 500 519% - AN, TZTm
DDR3L (1.35V) 6.99nV per step CRI TI CAL Mgy CERMER 2 Ly uY8w  PLACE_NEAR=R2241. 2: 1mm NZRECKZW DTHE0: 2 mm
LPDDR3 (1.2V) ?.?2?mV per step N 220 201 Q265 pin 6: & R22422|<1
5 sorss%oeVK- 7 L PLACE_NEAR=QR260. 6: 2. 54mm PLACE NEAR=Q2260. 6: 2mm 8. 2K
= £ 1 24 1/ 20W
. 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 LAAAZ VREFMRGN CA A EN RC %NSLOGVK— 1% 1%
margi ni ng support. Wen CRI TI CAL DDRVREF_DAC M DDRVREF_DAC o ] vE = [V
DAC mar gi ni ng VREFCA ensure - 260 R2215¢ 4 265 1 % R212063 ot 298¢ ACE_ NEAR=QR220. 3: 3nm
VREFMRGN_CPU_EN i's | ow o DVMNBLOBVK- 7 100K 0. 11%'; 0 T7§TD LAAN 2 PPOV6 S3 MEM VREFCA A 4020 21 e
to renove short due to CPU. = 28 iy 2 s, P W PLACE_NEAR=R2261.2: 1mm NERECK-W BTHE0: 3 mim
o T o 201, 0z01 A R2262*
. . 8. 2K
N = PLACE_NEAR=QR220. 3: 2rm i3
- Base r gi ni ng S
—L G, 022UF 1
DAC sets voltage | evel, PCA9557 & FETs enabl e outputs CPU_MEM VREFCA B | SOL — 20‘}{“8 u 2
and di sabl es margi ning after platformreset. DDRVREF_DAC CRI TI CAL 2 X5k, CERM R2260
221 Reaa> PORVREF._DAC M VREECA_A 124°9, ‘R2281
22111 PP3V3_S3 Re2g18 . 1 2 VREFMRGN CA B EN RC o %BLOBVK_ Y o)
: 2 PP3V3_S3 VREEMRGN DAC DDRVREF_DAC 5% DDRVREF_DAC ° R A [V
NONE m R2207* YW C2285 1 3 R2283 2t 230 ACE_NEAR=QR260. 3: 3
NQE VAU TAGES3. 8V DDRVREE DA 201 OB " T7§T‘3 10 o
N C DDRVREF_DAC 100K -1 LAAN, 2 PPOV6 S3 NEM VREFCA B iz 21 en
C2200: 1C2201 1/ 20W v P s, P 1% PLACE_NEAR=R2281. 2: 1mm MNREREWBHES: Z
2.2UF L g 1UF s b3os 120w 1
2T T, &% 2 s R2282
A 2 &3 or CRI Tl CAL 8. 2K
402-1F 0261 ¢ DDRVREF_DAC (Al 4 Rs) = PLACENEAR=QP260. 3: 2mm 11 26W
VI - -~ DDRVREF_DAC 11 5258% 2,
% 25 19 35 34 Oy SVBUS PCH CLK 8scL U22g0vour 1 VREFMRGN DQ A R2226 4.02K 1 2 VREFNRGN A _RDI V R22x6 pin 2: T, &% -
% 25 19 35 2@y SMBUS_PCH_DATA Tson N voursf2 VREFMRGN DO B R2246 4.02K 1 2 VREFNRGN DO B RDIV PLACE_NEAR=QR225. 1: 2. Samm | g3g; =" R2280
o7 ba o q PLACE_NEAR=QR265. 1: 2. 54nm M VREE B 1 .9 5
9n0 8 vourc VREFMRGN_CA_AB R2266 4. 02K 1 2 VREFMRGN CA A RDIV PLACE_NEAR=QR225. 4: 2. 54mm N,
Addr=0x98(WR)/ Ox99(RD) | 1dy & vourps__ VREFMRGN MEWREG |_R2286 4.02K 1, \r 2 VREFNRGN CA_B RDIV PLACE_NEAR=QP265. 4: 2. 54mm ey L
) 20T -
GND.
3 NOTE: MEMVREG and SPARE share a
DAC out put, cannot enable
both at the sanme tine!
L PP3V3_S3 15 18 19 24 38 9 56 60 62 63
» CRI TI CAL
DDRVREF_DAC
DDRVREF DAC CRI Tl CAL 205 ¢ DDRVREF_DAC B
202 1 g] DORVREF_DAC R2200" O ik DDRVREF_DAC
S50 L Vo 100K b 2 o8 U2204 —
gy U2201 1 25% 0201 VRX4253 R2214
eV B 2 PCAGBE57 281, 1 a VREEMRGN_MEMW/REG BUE 15 AR DDRREG FB gy
*N o) pole VREFMVRGN CPU_EN - |, 6 178w PLACENEARER7ALS. 2: 1mm
3| p0 p1l7 VREFMRGN DQ A _EN § Pt
Addr =0x30( WR) / 0x31( RD) a1 p2|e VREFMRGN DQ B_EN
5|2 pal 10 VREFMRGN CA_A_EN
pal 11 VREEMRGN _CA_B_EN =
ps| 12 VREFMRGN_MEMVREG EN CRI Tl CAL
67 54 38 25 19 16 14 SMBUS PCH CLK 1lscL Pe| 13 VREFVRGN SPARE_EN DDRVREF_DAC DDRVREF_DAC
o7 54 30 25 19 16 10¢prySVBUS PCH DATA 2|spa P74 NC R2 1201()%1 —
%15 B U2204
TR oo RESET 1/2?2'\} A2 Mzss
RST* on 'platformreset’ so that system N® 201, AL VREFMRGN _SPARE BUF
wat chdog wi | | di sabl e mar gi ni ng. K1 " DDRVREF_DAC
NOTE: Margining will be disabled across all = P 15\%217
soft-resets and sl eep/ wake cycl es. = Pins Bl & B4: % ow
CKPLUS_WAI VE=unconnect ed_pi ns V3
w0 [y PCA9557D RESET L DORVREF DAC > _p 5
R2212*
ook :
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG gy
2012 SYNC NVASTER-W LL J43 SYNC DATE=02/ 04/ 2013 A
DAC Channel : A B C C D TTTTE
PCA9557D Pi n: 1 2 3 4 5 = DDR3 VREF NMARG NI NG
LPDDR3 (1.2 DDR3L (1. DDR3 ] DDR3 ) NOTE: LPDDR3 assunes TPS51916 supply with 28. 7k/57. 6k di vi der
] ( V) ( 35V) LP (1.2V) L (1.35V) DDR3L assunmes TPS51916 supply with 19. 6k/57. 6k di vi der Appl e I nc. SCH NUM>
Noni nal val ue 0. 600V (DAC: Ox2E. 5) 0.675V (DAC: 0x34) 1. 200V (DAC: 0x5D) 1. 343V (DAC. 0x68) ® "2EAL ABEL >
Margi ned target: | 0.300V - 0.900V (+/ - 300mV) 0.337V - 1.013V (+/ - 337.5nV) 0.800V - 1.600V (+/ - 400mV) 0.972V - 1.714V (+/ - 371mV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.199V (0x00 - Ox5D) 0.000V - 1.354V (0x00 - 0Ox69) 0.000V - 2.397V (0x00 - OxBA) 0. 000V - 2.694V (0x00 - OxD1) FHGPR Er":s";hm VA NERePEE] N, S THE
THE POSE:! AGREES TO THE FOLLOW NG
VRef current: +73uUA - -73uA (- = sourced) +82uUA - -82uA (- = sourced) +21uUA - -21uA (- = sourced) +25uUA - -25uUA (- = sourced) | TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 22 OF 120
Il NOT TO REPRODUCE OR COPY I T
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LPDDR3 CHANNEL A (0- 31)

U2300
LPDDR3- 16GB
FBGA
68 61 24 NMVEM A _CAA<0O> R2 |cao (1.&F2) poo| P9 =MEM A 0> 61 60 55 23 22 21 20
68 61 24 NMEM A _CAA<1> P2 lcar 8 pqu| N =MEM A 1> 61
68 61 24 MEM A _CAA<2> N2 |ca2 poe| N0 o> =MEM A DQ<2> D o
o8 o1 26 MVEM A_CAA<3> N3 |cas g pos| ML o= _=MVEM A DO<3> oD o
o8 61 24 MEM A CAA<4> M8 |cag 3 ey L] =MEM A 4> o1
o o 2 [y VEM A _CAA<5> - F3 |cas S os| M =MVEM A 5> o
o8 61 24 7 M A <6> E3 |cae ® pge| MO =MVEM A, > o1
o o1 20 VEM A_CAA<7> E2 |car P oor| ML e =NVEM A DO<7> oD
wonpm MEMA CAA<B> o D2 log & oos| 1L =MEM A DO<8> a
oo mmy—VEMA CAASO> 5 @ loag u DO F10 g =MEM A DO<O>
F9 =
o 2o 7 MEM A_CKE<0> K3 Joeo OM T_TABLE D20t =MEM A LK 10> o o0 00 53 0 28 2 21 20 30 47
MEM A _CKE<1> K4 - DQ1L1] =MEM A 11> o
o MDA SEESLS (OBl T CAL por2f ELL =MEM A_DQ<12> o
o8 24 7 MEM A CLK_P<0> 33 o T oqu3| EL0 =MNEM A 13> o
o8 24 7 VEM A_CLK_N<O> 32 |k ¢ = o—s -MEM A DO<14> o
Rl - D9 =
e MEM A CS L<0> L3 Josor S L A s N
L4 * — 61
oz my—NVEMA CS L<l> g  Lidcst o7 19 =NVEM A 17> o
L8 | borg|_T10 o—s =NEM A DOX18> .,
S low pQio| 111 o= =VEM A DO<19> G =
P8 lowve peol R8 =MVEM A 20> o1
= D8 |ovg b1l R@ =MEM A 21> o
18 pe2| R1O =NVEM A 22> o
o0 o1 20 21 7 rmy—VEM A_ODT<0> - oot poes| RAL =MVEM A 23> o
peal CL1 o> =MEM A DQ<24> D o
NVEM A ZQ<0> B3 |za0 paes| C10 = =VEM A DO<25> D o
VEM A_ZQ<1> B4 |z e 9 s -MEMA DO26>
&3 =
e 21 10 10 PPOV6_S3_NEM VREFCA A VRerca T M A et -
s 21 1010 PPOV6_S3_MEM VREF VREFDQ D@g——t—"’i-—m—@m —VEM A DO<29> o
Al B9 =NVEM A 30>
NCx—— DRBOL 20 g =MEM A DO<30> o
NC% b1l B8 =MVEM A 1> o 68 60 5140 23 22 21 20 19 17
NCx213 DQso_g L11 =MEM A N<O> o
NCx—g7 pgs1_d G oo =MEM A DO N<1> e
NCX573 pgsz_g P11 o= =MEM A DB N<2> ~m o
% 71| W Dgs3_g Pt =MEM A N<3> o
NCXT 7| L10 =MEM A_DOS_P<0> " 68 60 51 40 23 22 21 20 19 17
NCx—L post_ 1] GLO ~—>—— M A DOS P<1> D o
NCx—2 | pgs2_T1| P10 =MEM A P<2> o
2 D10 =MEM A P<3>
NCx~22 | DE3_T[ D0 g =MEM A DOS F &«
NC u13
[
NCX =61 e
%x_"m]
68 60 5140 23 22 21 20 19 17 _PPLV2_S3 .
JiC23OO 1 C2301 |1 C2302 |1 C2303 |1C2304 |+C2305 [:C2306 JiC2307
0. 1UF L0 1UF L IUF L TUF L TUF L 10F L ToUF T0UF
19% - 1% - g% T gy T gy - 1% —— 20% 20%
2:lV 2:lV 2:lV 2:lV 2:lV 2:lV 225V 225V
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM X5R- CERM
T 0201 0201 402 402 402 402 0603 T 0603
68 60 5140 23 22 21 20 10 17 _PPLV2_S3 . =
JiC2320 1C2321 [+ C2322 |1 C2323 |1 C2324
TUF L T0F L T0F L TOUF TOUF
180/0 -T— 180/0 - 180/0 -1 20% 20%
—IZ 10V 2 10V 2 10V 2 25V —F 25V
X5R X5R X5R X5R- CERM X5R- CERM
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 . =
JiC2330 1C2331 |1 C2332 |1 C2333
1L0JF f— 1L0JF f— 1QUF 1 )
187 187 380 380
2 X5R 2 xsR 2 X5R. CERM 2 X5R. CERM
402 402 0603 0603

PP1V8_S3

PP1V2_S3

SEEEEEE R

PP1V2_S3

PP1V2_S3

VSS|

VSSCA|

VSsQ

U2300
LPDDR3- 16GB
FBGA
(2 OF 2)
[
<
—
VDDL <
N
™
P4
&
m
OVl T_TABLE
CRI TI CAL
VDD2
VDDCA
VDDQ

S

NN E R E R E

8288

E[3(R

J4

B6

B12

D12

E6

F6

F12

H10

K10

L9

ML2

P12

T6

T12

SYNC NVASTER=MASTER

SYNC DATE=VASTEH
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LPDDR3 DRAM Channel
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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 > [ B5

o o1 20 [y MEM_A_CAB<2> . N2 |can Doe| NLO e =MEM A DO<34> o~ A5 8 3

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 e 8 o12

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

wonpm MEMA CAB<B> o D2l & oos| 1L =MEM A_DO<40> a W & Le

oo rmy MEM A CABSO> 7 Gl u ooe[ FL0 =VEM_A_DQ<d1> “ 010 g v

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 - —“—L@_ 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 |k ¢ = o—s -MEM A DO<46> . = T2

D9 = T3

o0 20 20 7 ry—NVEM A_CS_L<0> L3 oo ﬁz = =$m 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

3B pv paorol T11 @=p=VEM A DO<51> D o 35 o

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> /s

o0 20 10 10 PPOV6_S3_MEM VREFCA A \VREFCA DR7L 2 g =MEM A DO<S9> 3 "
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

B12

NCx2 | DB1[B8 gy =MEM A DO<63>  Snw o 00 51 40 20 72 21 20 19 17 PPLV2_S3 F2 b2
NCX——— L11 =NVEM A N<4>
A13 DQs0_d 61 H3 F6
NCx—g7 051 QL g =MEM A DS N<5> o = | vooea Fo_
NCX 513 pos2_g PLL MEM A N<6> - = =
NCXT NU pQs3_g D11 =NVEM A N<7> o =
%XW | L10 —VEM A p<a> " 60 60 51 40 23 22 21 20 19 17 _PPLV2_S3 g; )
ch U1 DQS; e =Y e = vssq | K10
NCx—2 pgs2_T| P10 o= VEM A DS P<6> oy oia F1o L9
N | boss 1010 oo =MEM A DOS P<7> i w Gz "
u13 ML2
NCx—— a N6
[ o
NC K9 NC H11 P12
NCX—= 39 o
NCx—— J10 T6
vDDQ T12
K8
K11
w0 00 o 10 25 72 21 20 10 17 _PPLV2_S3 . KL L
NG
JiC24OO 1C2401 |1 C2402 |1 C2403 |1 C2404 |+ C2405 JiC2406 NE
0. 1UF Lo 1UF L TUF L T0F L T0F L TUF TOUF
lga/n -1 lga/n - lga/n -T— lga/n - lga/n -T— lga/n 20% R12
—|;1V 2:LV 2:LV 2:LV 2:LV 2:LV —FZSV
X5R- CERM X5R- CERM X5R X5R X5R X5R X5R- CERM ull
0201 0201 402 402 402 402 0603
68 60 51 40 23 22 21 20 10 17 _PP1V2_S3 . =
JiC2420 1C2421 |+ C2422 |1C2423
TUF L 1o T L 1oF TOUF
lga/n -T— lga/n - lga/n 20%
10V 10V 10V 25V
—F X5R 2 ¥5R 2 X5R —F X5R. CERM
402 402 402 0603
L
68 60 51 40 23 22 21 20 19 17 _PP1V2_S3 .
Jiclszzuo 1 C2411 |1 C2412 PLACEVENT_NOTE:
13 - 1% T 5% 10uF caps are shared between DRAM
10V 10V 25V — =
—F b 2 36K 2 3K cenm Distribute evenly. SYNC WASTERCVASTER SYNC DATE=NASTEN
| PDDR3 DRAM Channel A (32-63)
s0 55 25 22 21 20 _PP1V8_S3 . = d} Appl e | nc
JiC2430 1C2431 |1 C2432 8
1UF — 1o ——10UF NOTI CE OF PROPRI ETARY PROPERTY:
—IZ %(é\z 2 %(é\z 2 %gi CERM THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
) 205 0803 PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

3 2




LPDDR3 CHANNEL B (0- 31)
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LPDDR3 CHANNEL B (32-63)
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1 R2825 152829 w2 DP_TBTSNKO M. P<3>  El4 | ooy 5 5] ™Gk aur A TBT TMJ CLK_OUT 201
- Y Zﬁ% g‘?"w w2 DB TBTSNKO M. N<S> D13 fopso_s ™M oKk N Y3 TBT TMJ CLK TN w200 27 20 25 1 15 _PP3V3_TBTLC
NO STUFF
0201, 20201 os 2 DP_TBTSNKO_M._P<2> E16 | ppsnko_2_P —
o 2s _DP_TBTSNKO_M_N<2> D15 | ppsnko 2 N | bpsrc 3P| Al4 TP _DP TBTSRC M. CP<3> ., 1R2897 R28991 11R%896 11RO2K880
B15
w2 DP_TBTSNKO_M._P<1>  EL8 | oo 1 p DPSRC_3_N 1B OP_1BISKC M._Ched> . Brow g Toow ow
= 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> , Rlzlssl 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 ey, oo 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 % % PE 0@ Rx_Pl_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"?& %%: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 vO. 57,

PP1VO5_TBTCI O

27 60 62
PPIVOS TBTLC CRITI CAL 2272 MW (Singl e- Port)
" OM T_TABLE 2700 Dual - Port
mw E Si nlgl g Po;t) jig VCCLPO_ON U2800 VCCLPO ﬁ; 27 11w0§) ual )
mWV ( Dua or t VCC1PO_ON VCC1PO
1600 mA C29001 1C2910 [1C2 1 C29U]ﬁ3 J14 | vecipo_on OAC]—L'J:SCEQ(IEEGE"'C VCC1PO ﬁg C%904.;]:_ 1 C%904F2: 1 C%904§ 1 C%904é 1 C%904§ 1 1 C2L§?:05
102"é'°§ - 0 %O%QUF —_ %003/0 —_ %0050 216 I vecipo_on (SYM 2 OF 2) VCC1PO T —— T 2 T 2R —— o 2Q%p—— 200 —— ‘%Q/
63V e\ e\ e\ J8 ML1 6.3V 6.3V 5 6.3V 6.3V 6.3V 5 &
CERNEXBR 2 2 3R 2 %R 2 %R VCC1PO_ON VCC1PO XBR XBR XBR XBR XBR RV X5R
0402°1 0301- 1 0301- 0301- 1 K7 | voc1po oN veeLpo |_MI5 0201°1 0201°1 0201°1 0201°1 0201°1 02- 1
T15 fveciPo_on veetpo | NLO
Ul4 | vocipo_oN veeipo | N4
V7 | vociPo_oN veerpo | P11
CZPOO% 1 1 C29U]ﬁ4 1C2 1 C29UJF57 V8 | veciPo oN VCC1PO Plg
J . L RL
L ) — 10 a0 | oo on Yo
CERMP K k{z X 2 X 2 X Gl12 veetpo | R4
04021 0%01 1 0%01- 0%01- 1 VCC1PO_PE voeipo | 711
Gl4 | vecipo_PE vecipo |_ULO
GL6 | vecipo_PE > voerpo [ VT
= G18 | vecipo_PE PP3V3_TBTLC 1s 17 25 27 60 62
- vecipo | W0 "
HL9 | vocipo_PE ??? MW (Singl e-Port)
K19 | vocipo_pe vocaps | M 250 mW (Dual - Port)
M9 | vocipo_PE voacars |_P7 EDP: 50 mA
P19
719 xgizgii vocsps |17 C%907.;]:_ 1 C%907F2: 1 C%907§ 1 C%907é 1 1 %&60
- . o —— . o —— . 0 —— . o —— ——
van| VoroPE vossps_60gre oelz]  eala]  safe]  sale e %;é% R
VCC1PO_PE Veez3p3_d o 0201-1 0201-1 0201-1 0201-1 402- 1
W2 | vocipo_pe vocsps_a o] _Ri8
W4 | vocipo_PE vecaps e | HLL
e veesps_pp [ HL3
VCC1P0_DPAUX vocars op |_FL5
M | vecipo_ppaux voesps op | HLT
ADL | yss VCC3P3_DPAUX | H7
KI3 | yss
K9 | vss
L12 | yss _PP3V3_S4 TBTAPWR:s 27 20 oo
L16 | yss vocsps_poc | K7 EDP: 10 mA
L8 | yss
M3 | yss vsspE |22
M7 | vss vsspe | _©24
M |vss vsspe |
N12 | yss vsspe |6
NI6 | yss vsspe |_B
N8 | vss vsspe | D21
P13 | vss vsspe | D23
P17 | vss vsspe |_E4
P9 | vss vsspe | _F11
R12 | yss vsspe |_F13
RI6 | yss vsspe |_F15
RB | vss vsspe |_F17
T13 | yes vespE |_F19
T17 | yss vespE |_F2L
T9 | vss vsspe |_F23
U2 | yss a) vsspe |_FS
U16 | yvss vsspe |_F7
B | yvss 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
Cl4 Y19
Cio ] VSSPE VSSPE o SYNC VAGTER=J15 M B SYNC DATE=077 16/ 201
VSSPE vsspe |21 T
ci8 Y.
o] Ve VeSPE L2 Thunderbolt Host (2 of 2
VSSPE VSSPE BT .
< NUM>| D
= = d} Appl e Inc. SCH_NU
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 29 OF 120
from HaimLustig (Intel) to Paul Baker (Apple) Il NOT TO REPRODUCE OR COPY I T

| BL doc #472455.
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Page Not es

S| 8409DB:
Vds(max): -30V
Power aliases required by this page: CRI TI CAL xgzgz’nﬁ;() : +/1- 111\2/V TBT 15V BOOSt Reg UI a.t or
- =PPVI N_SW TBTBST (8-13V Boost | nput) Do-L CRITI CAL
- =PP15V_TBT_REG (15V Boost Qutput) < 8%39%8 Rds(on): 46mChm @4.5V Vgs CR Tlgch
- =PP3V3_TBT_P3V3TBTFET (3.3V FET I Nput)  czfo se 4s 47 40 3o ~PPBUS G3H B ld(max): 3.7A @70C 6. 8UH 4. 0A L2, PP15V _TBT 2000 6
- =PP3V3_TBT_FET (3.3V FET Cutput) 8- 13V I nput ® « PPVI N S4SW TBTBST EET ) 1YY Y L2 TBTBST BOOST - A N K Vout = 15. 1V
- =PP3V3_S0_TBTPWRCTL Changes required < [0 of RERERRW BHFES: 35 PI VBOG2D- SM SREPHRE * ™ R3089 DFLS30L =
- =PP1VO5_TBT_P1VOS5TBTFET  (1.05V FET Input) for 2sS. 127 Vol tage not specified here, C3090:| C3091: 1 = Max Current = 1.0A
8 f 0
- =PP1VO5_TBT_FET (1. 05V FET Qutput) R3080°| |. 3080 = add property on another page. 100F 10UF —— TBTBST SNS1_ 1 2 Freq = 300KHz
Signal aliases required by this page: 47%§ L g 1UF X5RS§§§" B YoR Se‘%%é”' 5 :
- =TBT_CLKREQ L 2B S T 38 - R3091* ]
- =TBT_RESET_L 2B, Pl 300K 5 s|ols|als
1% .
BOM opt i ons provided by this page: TBTBST PWREN DI V_L 1’25,,‘14\' = N [— | PLACE_NEAR=C3095. 1: 2 nm
( NONE) = TI CAL
R3081! <R1> 1grEST EN LVLO 25 ey oo ST CAL - o
150K 090
17200 LLJ'|33957 sns2|_3
e TBTBST_| NTVCC 28 || nrvee &N
TBTBST PVREN L z M NERECR-W BTHES: 2 Tm
1
TBTBST_VC 30 fve >
o2 B C3081 : C3092: |1 C3087 R3093" TBTBST_RT 33 |gr s T
DFN1006H4- 3 2. ZUE —4 2. 2%)!5 f— 47PF 10K 36 2
SYM VER 2 3% N 20 A 5 %g\ul 06 CERM 1 260 o
XSR- CERM OR Ry 0561 M, TBTBST_SS 32 |ss
31 TBTBST _FBX
. B 34 sy 390 shorced to " MNNSWEES 2 T ]
L GN\D i nsi de package, ?UF'E 1 1 C3084 1 C309A 1 C3099
'R3092 1 C3082 13093 R3094 1 C3094 no XWnecessary. . 8589 3096 ToUF | L TouF | L groo1or
73. 2K L 2oUF —_ 3300PF - 2K - 0. 33UF SGAD an _I” T50pF 19% T, 3% T, 8¢ s6%
1/ 20w T2 T 18% 1/ 20W 10%, / N &% Labw 2 SBR. CERM 2 XBR. CERM 2 X7R. CERM
i) 2 x5k ceru 2 i oerm M, 2 ehom <[RR[E 2R 2 S a5, 0805 0863 0462
2 02
“Re> . R AErsT sen - =2 | | 3085 | 30981
WLO(falling) = 1.22 * (RL +) RZ)(/ R2. R) N :OWDTQ& 35" T T
WLO(rising) = wLQ(falling) + (2uA _ XSR- CERM X5R- CERM
WLO = 4.55V (falling), 4.95 (rising) Vout = 1.6V * (1 + Ra / Rb) 0603 0603
Supervi sor & CLKREQ# |sol ati on i
5739 %89 _PP3V3_S0 5D
EEREEE R PP3V3_TBTLC 15 17 25 26 27 60 62 3 @\%ﬁgﬁvK- 7 1R3088
SOT- 563
330K
'R3040 -] CRITICAL |'R3007 —'w 5% ow
%\’QK LBVSDOO :EI;\’QOK 1S~ G2 Max Vgs: 10V 2540:1
4 1/20W 1/20W
m&%ﬁﬁs@ - %6 SLGAAPO16V 61 1 TBTBST_SHDN DI V
SYM VER 3 5;9 TDFN PP1VO5_TBTLC 4 27 60 62 = \R3087
D,
- TBT ENLCPWR_G[ 3] [o 3000 330K o @B8avic. 7
™ =1 ~ CTrw T itow > | sor-se
X5R- GERM 2 5201 i
PCH TBT_PCl E_RESET_L 1B PAE RESEL L & S,
101 DLY = + - 20% L 4
Bt form (PQl e) Reset ) 60 ms 0 = SMC_DELAYED_PWRGD (1 17 55 %
EN -4
_ TBT CLKREQ I1SO._L 25 2 =
+ o TBT_CLKREQ L sar (€ 7 =rer QKREO 1Sl L ..o,
Pul | -up provi ded by SB page. an M -
n o
TBT " POC' Power -up Reset
TBT_EN LC 1SO.
R3011 = o0 28 26 25 _PP3V. TBTAPVR
56 5K TBT_EN LC RC3V3
o n 1 a
B 3.3V TBT "LC'" Switch ] P——
o Y3019 N Pull-up: R2810 PR3VS S0
6362 9039 57 % 3 2 PP3V3_S0 TPSgS%924 PP3V3_TBTLC 1517 25 26 27 60 62 2 lsense | J3Q3Qreser s TBT PVWR ON POC RST L yromy 2
R ] A2 Al Max Current = 2A (850C) TPS3808 1R3030
B2 |JViN  vour([B1 010 TBTPOCRST CT 3 ler PN (B4 TBTPOCRST MR L ng\(/)g?
3010 : o CRI TI CAL U3 v THRM DWN5 BVK- 1
1 GUE — N ao Par t TPS22924C 1C3031 C3030: -
e ) . 0,0047UF 0. 1L —— TPS3808G25
6.3Y ;r 3 Type Load Switch . B or v 2 WVt = 2.33V +/- 2% 15
201- -
020171 R(on) 18.5 nthm Typ 0402 0201 Delay = 27.3ns 025 :
@2.5Vv 25.8 mOhm Max 330?8'3:?::
C3011: = L
T. OUF —— XTR GERM 2
o233
X5R 4
0201-1 =
R3016 L
g =
1 2 TBT_EN_LC RC1V05
NV ' . n ' H
Wb 1. 05V TBT "LC'" Switch w205 21 1,305 114 5, PPLVO5_SO 1.05V TBT "CI O' Swi tch
0361 U3015 62 60 27 26 25 17 15 _PP3V3_TBTLC U3020
4940 30 27 173035 31,3 5, -PPLVO5_SO TPS22920 PP1V05_TBTLC 26 27 60 62 R3020! o TPS22920 " PP1V05_TBTC O e
ebiet 12 2 fMax Qurrent = 4A (850) 100K 52 pp VX Qurrent = 4A (859
22 ]qu vcu1[ o U3015 1 23W 2 ]VIN vcw[ 1 U3020 SYNG VASTER=W LL J43 SYNC DATE=12/17/201
201 ="' =
CRITI CAL Part TPS22920 : EN Gl O PUR ORI TI CAL Part TPS22920 =2
C3015 | 4_o2]on TBT_EN €I O o : TBT Power Support
1.00F —— G\D Type Load Switch aD Type Load Switch T
2% = C3020 ] <SCH_NUM=>| D
GX?R 2 a R(on) 6.1 nChm Typ 025 |26 1. 0UF —— R(on) 6.1 nChm Typ le | nc. [
0201-1 DVN5LO6VK- 7 20 1.05vV |10.4 nohm Ma P EsRey
@1.05vV |10.4 nOhm Max VKl |k s,xgg > @1. . m Max o <EAL ABEL>
NO_STUFF — 0201-1 -
= Ir— NOTI CE OF PROPRI ETARY PROPERTY:
@100](4'9 i— = ":: THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
Ok — 2[c™ sk 1 e POBLOSOR AGREES TO THE, FOLLOW NG
Oidk 2 25 13 (TR TBT EN CIO PWR L = | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 30 OF 120
0201-1 =+ |1 NOT TO REPRODUCE CR 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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8 7 6 5 4 3 2 1
3V/ HV Power MJX

V3P3 nust be S4 to support wake
from Thunder bol t device attach.

o0 20 27 26 25 _PP3V3_S4 TBTAPWR
wzslie 17 1619 12 11 3, -PPSVE_S5 Noni nal M n Max
IV3P3  1100mA 1030mA 1200mA
xR T'ZCA; | 32801 |:c3281 IHVSO  890mA  830mA  930mA (assunes 15V, 12W ni ni mum) C32 29 1
C%OOEIBJF + 22 F —— - 0. 1UF I HVS3 890MA 830mA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W _: | Sl GNAL_MODEL=TBT_MJUX
e 200 —— —— T09 stgé 2 VDD
BeY: gAgP,g 2| xsR cﬁ%? 2 2 Ogg-lcEw PP3V3_S4 TBTAPWR .5 2 2 20 o0 G\D_VOI D=TRUE CRI TI CAL
D - B2- S 19 ) vap3ouT| 18 NECKS W DTH=0. C32(7I37otlh (; s) L CBL‘{'?_%SZ(?M
20 | JV3P3 - HVQFN24- COVBO
o w2 _PP1BV_TBT 12 PP3V3RHV_S4_TBTAPWR o oy TBT_A_D2R N<1> '—|o. 270F A W TBT A D2R C N<l> 7 |y VO V0 lis TRT A O SEL .
18. 9V Max : v o J VAREER BT = = 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 =
2151 hcszio | T e moa | 32851 1C3286 [1C3211 LE;%%%Uﬁ'&%W%&“ or_po 6 _TBT A DP_PWRDN -
o auE L L UF s DP_TBTPA_AUXCH N 1 aux-
4T == == QtUF o380 | e gig;'; T T %Eéi wr |2 g%i{} = =B TBTPA AR & 8 o 1UF | MR, «w DP_TBTPA_AUXCH_P 2l (1P A0 | 23 TBT_A_D2RL_AUXDDC N : e
X5R- GERM 2 2 %5 N 2 402 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 4 _|pbc_DAT TBT: RX_1
101 DP_TBTSNK K 5
o 50 10 >—S4_PUR_EN 5 [en I SET_v3p3 8 TBTAPWRSW | SET_V3P3 o1 phC_aLK
2 o> TBT_A_HV_EN 11 |y en ISeT_s0/ 10 | TBTAPWRSW | SET_S0 » @om—IBT_A_CONFI GL_BUF 16 |ca pETOUT  ca DET|.18 TBT A CONFI GL_RC 2
. PM SLP_S3 BUF Il 17]gp | SET_s3 9 TBTAPWRSW | SET_S3 C3232 1 F%gz‘my—\
B TBTHV P15V | TBTHV: P15V D TRTPA M N 322 | R B S DF ToTPA M Nels T —
e : R3210! [|'R3211 'R32. ” e I L£§23334H%r§§r4 = oP- PO 19 DP A LSX M_P<1> ...
[~[elala] o 12v: ngow 6K 228K 36 0. 22UF! I'ZT% B,3Y . TBT A LSTX 1 forx (1py  PMO[ 2L DP_ALSX M _Ne1> 20 0
1/2 ow ‘éow > [man TBT A LSRX 13 | arx (1 POy TBT: LSX_A R2P/ P2R (P/ N)
201, 2201 22 feay
1BIA EL 53 R <RV3P3> DP_TBTPA_HPD 12 17_TBT_A_HPD
TBTAPVWRSW | SET_S0_R = HPDOUT HP =
- - GND_THVPAD
TBTHV: ;1153\,/1 1%'2_'\1/_'4'315\/ Single-fault protection ool ©
Rgz 6K 25 BK requires two R's per HV of N
C 1% 1%2' I SET_Sx wi th CD3210.
e ow Single R on | SET_V3P3 OK.
2 =
<RHVS3> <RH\/SO> ILI M= 40000 / RISET -
C For 12V systens:
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON =
118S0145 2 RES, MTL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R3210, R3213 TBTHV: P12V
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 o FERR- 120- OHM 3A
I HVSO/ S3  1120mA  1090mA  1170mA ( 12W ni ni num) : s ppava o4 TETAPYR
1 0603 E;! EENEEcg\{IDTl-:gﬁ 35 W TBTACONN 1 C
AGE=T!
%:302109 o R312201 RECK W TP GND_VO D=TRUE
: gé%z__ TBTACONN 20 RC 1 2 (0-18.9V) %:30210§ 1
TEEST L cg01 AT 1w g7
L 1UF B XSR GHRY GND_VOI D=TRUE
GND_VO D=TRUE ST 33{ c32 %otlh Cs)
Both Cs) 8462 ™ g7 by DP Dir DP Dir TBT Dir 4| I'z'w—%m TBT_A R2D C P<0> 2 o9
- Py o TBT_A R2D P<0> 0. 22UF! 'S5R 8201 TpT A RoD & NeO= <™
o 2 @omIBT_A D2R P<0> o 47UF oy o) o TBT A D2R C P<0> - - J3200 - e« BT A R2D N<O> C3271 1 < o 0
o 2 TBT_A D2R N<O> © TBT A D2R C N<O> - - MDP- J11 SoUF|
< C3275 1|2 - - TH 0. 22Ui
‘—| I?Wmv—zm—' GND_VOI D=TRUE GND_VOI D=TRUE . F-RT-
0. 47UF ! CERW XBR T 1 1 TBT: RX_O GND_VO D=TRUE | GND_VO D=TRUE
R3294 3295 CRI TI CAL 2 REPT]
1 25% ow 514- 0818 ) 270K
201, 2201 i OHOT_PLUG DETECT G\NDO 3 2750w
NO_XNET_CONNECTI ON=TRUE NO_XNET_CONNECTI ON=TRUE 5 O CONFI GL M._LANEOP O 5 ,201
B | - O CONFI @2 M._LANEON O =
O GND GND O
o9 25 [Ty DP_TBTPA M__C P<3> C30272§U}: I—%g'zrﬁy—\ o DP_TBTPA M._P<3> P - 10 OM-_LANE3P  \ | ANEIP O 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 gfdg e " LANS;EE 15 TBT: LSX_R2P/ P2R (P/N)
18 | 5 AUX_CHN M__LANE2N O-—+7
20 | 5P PWR RETURN O--2
\ GND_VQ D=TRUE
Bot h C‘ s)
SHI ELD PI NS
4 C342(7| TBT_A_R2D C P<i>
Ll bk L 0. 22UF b
- e = TBT_A R2D P<i> 5731115 TBT_A R2D_C N<1> g oo
L - e = TBT A R2D N<i> S 2oUF 5T,
) _—
w2 TBT_A D2R1_AUXDDC P - = TBT: TX 1 GND_VOI D=TRUE | GND_VOI D=TRUE
w20 _TBT_A _D2R1L_AUXDDC N - 'R3273
- 470K
TBT: RX_1 [row
. _TBT_A_HPD . A
s _IBT A CONFI GL_RC Jic3202 DP Source nust pull
1UE down HPD input with 1 .
25 oM} TBT A CONFI & RC " gi{PCEm ar eitong thanlorl )equal 470,"(-\C-R;:ts) LloredEspgg;Ftsectl on
1 to DPv1. 1a). on u i .
R3252'| |'R3251 (32941 1C3295 |'R3241 0201 ( L
i M 330PE —— —— 330PF 100K = Si nk HPD range:
1/2 20W 18- T2 18 20W - L -
X7R- CERM 2 2 39k CERM Hi gh: 2.0 5.0V
A 2|2 fot 026 2 Low. 0 - 0.8V SYNC VAGTER-J43 M. B SYNC_DATE=00/ 047 201
1 Thunder bolt Connector A

D20

SCH "NUM>
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®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY OF APPLI
THE POSESSOR AGREES TO THE FCLLCW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 32 OF 120
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

3 2

"<E4LABEL >




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. 8 11 13 15 16 17 18 28 29 40 52
CsP 55 56 57 58 60 62 72
lﬁ\%p%mas 36 37 39 62 30 PP3V3 _W.AN R AL N X A2
NECK-W DTH=0. 2 mm @EN W BHEES: 3 mm LBt Vot viN([e2
1 C3521 AE?—%Y%V AE?—%Y%V CRI Tl CAL
&Z{IAUF Max Current = 2A (850 . o4 SMC_W FI P\/\%Nzg 35 37
2 X5R
51450335 561 !
| TI CAL I BYPASS=J3501: 5mm g —4 =220
Lot : T
X
=1 Al RPORT s
—, !
o
p § W FI _EVENT_L o 5= % o2 =
o v POE AP RRD N C3531 :||. PCIE AP R2D C N am s e
ot1s - 0. 1UF 1 ' 38% cerv 0501
o5 - e e POE AP_R2D P C35301Hi0° = PCIE AP_R2D C P am s e
M - 0. 1UF 17 x5 cerv 0201 pgy £ CLKLOOM AP_N o e
p 2 - PO E_CLKI0OM AP P ez or
g 10 - PCI E_AP_D2R P o e o
ot - PCI E_ AP_D2R N o> -
o 12
— Supervi sor & CLKREQ# | sol ati on
13 -
g 14 - Delay = 130 ms +/ - 20%
oTis . PP3V3_S5 811 18,15,18,17,18,20 20 40 52
16
o -~
17 Pl PP3V. 20 34 36 37 56 60 62
op 3V3_S4 34 36 37 56 60 APCLKRQ | SOL i 1 C3540
kt Ringe) [magse o =G
ol 19 1 C3532 o 76 uU3540 2 Beith xor
20 1 UF 1/ 2 20W 01
o2 - g;o” j}fvz %1 SLGAAPO041V
2 X5R
Ea 501 P3V3W AN_VNMON 2
-4 BYPASS=J3501: 1. 5rmm
R3§58
< AP_RESET_CONN L 1 2 AP_RESET _CONN R L 4
WY AP_RESET L o
1/ 20W
o¥h1 EN 6 SMC_W Fl_PVR_EN 20 55 o7
2| AP CLKREO O L 7lin LD e | AP CLKREQ R L
TR ao APCLKRQ | SOL
'R3555 d d 'R3556
Kk . 190K %
20W 1/20W
PCl e Wake Muxi ng i APCLKRQ BI DI R 1, b
%2 PP3V3 S5 L R3557
EE SEL | OUTPUT = 2 1 AP_CLKREQ L e 12
5%
L PCl E_WAKE_L ( BO) 158w
1 1 — —
R3561 (35601 s H ‘ AP_SOI X_VAKE_L (B1) 0fb1
100K = b VT - - -
1/ 20W CERM: XBR 2 CRI TI CAL
35 0587 560 sl6 AP _SOI X WAKE SEL e iy
= NC7SB3157P6XG R3559
SC70
VER3  Bol3 PCIE WAKE L oD 9%
LAP_PCl E_WAKE_L AN pi[1 _AP_SOI X_WAKE_L oD 150w
GND 0201
Jj
NOSTUFF
L R3560 BLUETOOTH
N ooz PPVE S4
5%
1/ 20W 9
0201
0 1 5315U1F0 SMC PMVE_S4 WAKE L 20 35 a7
VDDlO T %“gx, NO_XNET_CONNECTI ON=TRUE
b3t . oo B2 1k
CRI'PIFCANL op 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 VAGTER-J43 M. B SYNC DATE=107 027 201
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
b | a2 =
Appl e I nc. =
SI GNAL_MODEL=BT MUX 4 PMSLP S8 L qrmss soss s or ok °
- - o SEL | OUTPUT 20w
© | %61 NOTI CE OF PROPRI ETARY PROPERTY:
Lo| BISWAKE (1) BEHEROTL IR N © T
H| USBLET (2) = T TG WA NTAN TH & DOCUVENT | N GONEI CENCE 35 OF 120
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OOB | sol ati on

62 60 39 20 _PP3V3_S0SW 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_OOB1_R2D L -
o0 PP3VE SOSWSSD o 1( Y Y Y\ 2 = PP3V3 _SOSW SSD FLT e((e710
l RO E ?ng 2 63 62 60 59 PP3V3 SO 08 1

1 C3701 LC?»?OZ VOLTAGES313Y EET SRS S A as T ]
7 7 R3710'| R3700*
2 ;g cer 2 ;g ceru 51450449 {ook & ook = e
PLACE_NEAR=] T Inm PLACE_NEAR=L3700. 1: 1nm 33700 1/2?}_\7 1/ 20W
F- RT- SM
GND*VC'? 5GND vao BYPASS=U3711: 5 nm
0 O 7191
2|5 5152 ] SMC OOB1 R2D CONN L 8. B -
35 oI5 | SMC OOB1 D2R CONN L fd%w
Ao —| st-SEBN;Jj
515 olS50 SSD PCIE SEL_L oo 1 2 CRI TI CAL
615 ot SSD_DEVSLP ) 5 o2 = 6 74LVC108
02710 EHBEP__PP3V3_SO 715 ol4e SMC PVWRFAIL WARN L e SOT891
53083231 % 5558 9 S 55 RESET CONN L Cl D SSD_PWR _EN QT 5 20 56 57 o2
NC SSD_MFG _RSVD ol g ] )
w1 myPCLE_SSD R2D C N<3> C3710 1112 o vap-TRE 0 8 ol4e SMC_PWRFAI L_WARN_L Si gnal 'has PU on SSD moduTe
o 1UF TO% 6V GRCERWTO20T ,, o, POl E SSD_R2D N<3> | [Tl | | ([ 45TrUE PCIE_SSD D2R N<3> oo = 2 s
o 12 my—PCLE_SSD _R2D C P<3> gz 2 aDvapTRE. = PCE SSD RPD P<3>[ Irmet2 |5 ol44Ti PCl E_SSD_D2R _P<3> OO 1 2 s
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> [ = 2 s
1UF | [10% 16V X5R CERM 0201 " "BCl E SSD R2D P<2> | |TRUELS o0 ot LTRUE PCIE SSD D2R P<2> 12 62 65
PCl E SSD R2D C P<2> C3713 1 Hﬁ'l?s\é%?%?m—cmrl 165 o]0 oD
0. 1UF
PCIE SSD RD C N<1> C3714 1 %\%m 17 [ o139
0. 1UF d - e POLE SSD R2D N<i1> | [tre18 [ o [381rud PCIE SSD D2R N<i> [ 1= 2 s
o my—POLE 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> oo 2 o2 55 —
0‘ 1UF | T0% 16V XS5R-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
10F | [T0% T8V XGR CERM 0201~ "By E _SSD R2D P<0> TRUE 22 5 o 341rUEl PCl E_SSD D2R P<0> 12 62 65
PCIE_SSD R2D C P<0> C3717 1 %%Dﬁ%w_mm_l EN D X oD
2.
0. 1UF . SSD CLKREQ CONN_ L 2;1 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 gnuggmeeas .
CRI Tl CAL 4 1 C3740 =
a7l B = :
732K U3740 - bt wor Gunsti ck3 Connect or
1 SLAAPOL16V
2 TDFN

SSD _RESET_L Van B

SSD PR EN 1y is 50 50 57 o2
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.

NOSTUFF
L3902 NOSTUFF
1. OUH- 1. 6A-55MOHM 1R3930 1?15(%( 73 1I1?030S?(34
BYPASS=U3900. K13: 2. 54MV 1 2 P1V35_CAM SRVLXD PHASE ., 100%0K oo %o
7032 1 PP1V35 CAM 13 1008 ow Z,él ¥
T 06 _Ll C3921 _EC3922 _Ll C3923 _L C3924 C3912 9379UF PLACE_NEAR=U3900. K13: 4MM R 520 2
Ve = L39 UF UF 5D UF M o
oo 2o/n
22N 2 éo% e A é \4 2 fen’ 2 v o _PP1V8 CAM CAM RANCFGL “
PP1V35 DDR CLK -1 2 8361-1 561 88511 CAM RAMCFQD -
- : 300 T y ‘ 'R3920
CGE=I" 35V
U3900 verr + G3900 = .. GND_CAM PVSSD | 2400 'R3931  |'R3933  ['R3935
BCML5700 o, yé% 330K 330K X
FBGA 2 X5R ,201 ;é‘éow ;é‘éow 2/%0w
N7 SYM 3 OF 3 0 L3903 2201 2201 2201
NG CRI TI CAL M 1 220-OAM I, 4A L3901
J_ N6 ]M PI_AGND >4 = LYY Y L2 PP1V2_CAM XTALPCl EVDD ,; o 1. O B A ESMOHM
= OM T_TABLE POV675_CAM VREF, - 0603 L M SRVLXC PHASE .,
o ~ Toor vooro| (& FPOYS : = _ECBQU%O_E?&:sl b1V CaM . rYlLYW 2 _PIV2 CAM S .
1C3927 0 Z0% * _EC3914_EC3915 PLACE_NEAR=U3900. ML3: 4MM
<7 |)Pai E D N OOQIUF 2 é‘gé% 2 §E§‘2& xR 1 C39U?:O 1 CB%?D% 1 C39U?:2 C39U?:5 T TG -
9201-1 “ 09 R/ 8%, 6.3V
Gl4 DDR_VDDI O_CK| G X5R L3904 g;é’» i > ¥ > é:/»st 2 S5R 2 SR
2 Ass : - A —F Bl eR |2 g’l(:Em S e I o " "PLACE_NEAR=UB900. ML3: 2. 540
i - (Y YL | s GND_CAM PVSSq -
3 = 4 , BYPASS=U3 ): N
» AR CAM BVSSQ 8 bt £ voDLP2| OB PPLV2 CAM PCI E VDD FLT [ c3932]: c3933 BPASS-Lg9g, £8:d4 0L s, » s ‘
P15 | [SR PvssC - | AN W =0 %go”UF Q-
R15 PCI E_PVDDLP2| D2 —F % —F 85%‘2& xoR U3900
PP1V2 CAM PClI E PVDD FLT 0201-1 o4 BCML5700
2 _GND_CAM PVSS K15 DDR_AVDD1P8| J1 2 : J__ )
X T v W = SYM1 OF 3 B11 TP_CAM TEST_ MODEO
L13 M Pl _AvDDLPS| LT 0n > MPL_CLK P ELIMPI_CP_OLK gy oAl e TEST 1
SR_PVSSD PP1V: M [mav R7 K DEBUG 01] C14 TP
15 o : +€3919 |1 3918 [ 3916 [ C3917 [+ C3910 |2 C3951 D MPCaKN MPIOLAK oy Taple  eBusoy -S4 TR CAMLTEST MODEL
L15 PLL_VDD1P8 X S W ; 03| AL5 TP_CAM LV_JTAG TCK
UF OPF UF P8 DEBUG 0
o7 _ (=PP3V3_S3RSO_CAMERA)  gyPASS=U3900. D7: 2. 54MM 0%, KP S L%, > /0 i PR - AV of R o - M PL_DATA P Vi e F 11 TP CAM LV ITAG TDI
AL OTP_VDD3P: R 93 2 R st—F XI5, CERM TR X5R 01 501 70 22 [T M Pl ! DEBUG 05| E10_ TP_CAM LV _JTAG TDO
A6 ", CB/OOPF ' PS M pI_pp1 DEBUG 06| F1L TP_CAM LV_JTAG TMS
= Y NCXo ™~ — g M LV _JTAG TRSTN
ASS=U3900, J1: 2, 54WM BYPASS u3900 54MM_ = o bEBUG 07| F10 TP _CAl
oL sr voo_spoc {15 1 £3928 2 gg.l@m RN O w&?&@iﬁs&é‘ 2. 5aMM NCEE M PI oWt S s
B3 LI 5 o8| Gl
Es T, 8% 900 o pCl E DP 87 |pci E_ROPO DEBUG?OQQQNC
a H14 X5 = XVBY o PCl E_CAVERA R2D N A7 |pCl E_RDNO DEBUG 10, 1
] s PVSSC i 2 o DEBUGillégNC
G\D CAM UG, 11
G voD_3p3D | 13 % FRERR-VY BHEES: SWM o PCl E CLK100M P_B10 |[po E_REFCLKP DEBUG 12| IO\~
[ SRVPD- J14 Sa)ciy = 5 PCl E_CLK100M CAMERA C N A0 |pc) E_REFCLKN DEBUG 13| K3\
- o D DEBUG 14| K10
@ J15 _ 5 | NC
ks (=PPSVS_SIRSO_CAVERA o com_PCLE_CAMERA 2R C P 28 |por £_ToPO bEBU 15 LENG n o BELUE_CAM
16 | [Vvssc M3 P1V2_CAM SRVLXC PHASE ., péécgi.g«muagoo. ML4: 2. 54MM o < PGl E_CAVERA D2R G N B8 |pci £_TOND peEBuG 16| LN NOS9361
o srR vLxc_o([naa NEREGE-UY DTED! T 2 PP1V8_CAM < R31OOK
- oy B9 |pci E_TESTP 9%
H8 NC>x— -
o K13 P1V35_CAM SRVLXD PHASE ., 2 stg XWB901 N Jpai £ TSN 1 zng
75 SRVLXD_O ([k14 NEREGE-YY DTEED! 402 SM s 20 * Pl oﬁooﬂﬂﬂ_ﬁﬂaéi_a1 201,
o _ PP3V3 S3RSO_CANERA i s R39113K R3911K o % qomCLK25M CAM CLKP AL3 [xTaL_p cP1 0 01| P12 gm RAI\/CFRANCFG2 n
T VoD 1P3sal F14 PP1V35_CAM, 3 7 1230 U2BWS e CLK25M CAM CLKN AL2 |xTAL_N i 8*87 P10 CAM GBI O8 N
- = ezl
J8 ) |
J9 VDD_3P3Al J11 L 937 201, 201, « 1 2C CAM SMBDBG CLK D15 |, 2c cik_pBG o) 8’34 ZQ TP_CAM PLL_BYPASS
K1 1 1C3935 (1 C3936 1C3 1 2C_CAM _SCK R10 || 2C_CLK_SENSOR &Pl 0 05| Ny e NOSTUEE
Ks voo1p2_d F15 PP1V2_CAM XTALPC| EVDD lC3942 lC3940 C? L 7000PF TR .. 1 2C_CAM SMBDBG DAT __C15 ]| 2c_pATA DBG cP1 o_os NN R3937"
K6 B ‘/ x5r |2 }{caw 2 Y X5R 12CCAMSDA R 2C_DATA_SENSCR Pl o 07 N e 1005
K7 vop1P8_d GLS PP1V8_CAM o1 0261 201 52 2CE> b15 CAM ors 1/ 28%
K B e TP_CAM JTAG TCK F13 |37AG ToK usrrcry D13 CAMLUARTCTS o0 */ 247
Ko Fo BYPRSs=uss00: s ASSZUB900: S TP_CAM JTAG TDI E12|37aG ToI UARTRT:
AL4 £ TP_CAM JTAG TDO F12 |37AG TDO =
V3 F8 62 20 12 TP_CAM JTAG TMVB D12 |37 TVE UARTRX gi %Mmummb n
NL Fo ! ?3!:939 BYPASS=U3900. F15: 2. 54MM TP_CAM JTAG TRST L Dlly3TAG TRST* ™
_— o .
fj VDDC tg > )}(gg M_J TA RST_L JTAG_SRST ST QU 312 CAM TES$ ouT "
R5 L8 B\ijsS_USQOO G15: 2. 54M1 1 o CAMERA_CLKREQ L P13|Pci E_CLKREQ* TEST_MopEl_ MO CAM TEST_MODE .,
E9 L9 PP1V2 CAM a - G15: 2. - om_CAM PO E_RESET L R14]1pci E RST* STRAP XTAL FReQ C13 CAM XTAL FREQ ..
- M PCl E_WAKE L NL2pi E_\WAKE* i
B12 [xTAL AVSS B15 M = U3900 CA STRAP_XTAL_SEL| C12 CAM XTAL SEL .,
1 vms[ = BCVL5700 CAM PVR_SEL G12 |ppR_pwR_SEL
= R11 FB CAM DEBUG RESET L E15]reser+
0 9 o VEM CAM A<0> L loor Aoo0 smz2 o3 DDR_DQOO <E23 'VEm (‘Am DO<C1)z @D 2 70 RL3|SENSOR_WAKE*
L3901: 1 vsense_g M1 PP1V2_CAM ., 0 = M A<1> DDRiA[X)l CRI Tl CAL DDR_DQO1 s ’ NOSTUFF s HLo st DOonRe
13902 1 veeneE 0[KIZ__ PP1V35 CAM.. 5 5 ne MEM CAM A<2> 15 oo a2 OM T_TABLE DR DQo2| B4 VEM CAM DQ<2> s, = 7o 1 C3990 R3901
’ - A<3> DDR_DQo3| D8 VEM CAM DQ<3> o 2 7 —L 0. 1UF 5 PD = 1.35V
7 22 qomVEM CAM M8 IDDR_ADO3 R pal_F2 VEM CAM S o - 0%, ow
XTAL_AVDDLP2 70 3 l\/Em o ﬁ:gz ;‘Dﬂx;fﬁgg boR_Doos| FL_VEM_CAM DO<5> o> % 10 TR X5R 2201 2 2 _PP1V8_CAM AL
o S VEM CAM A<6> P4 Joor aoos DOR_DQo6[ F4 MEM CAM DO<6> oy 5z 70 CAM.
19 22 (T} NEM CAM A<7> 2 loon anos DDR_DQ7|_F2_MEM CAM DQ<7> ao # CAM TEST_QU
70 22 <O} A<8> __P3 |opr ADDS DDR_DQos|_BS_MVEM CAM DQ<8> By 52 70 = STUFE
0 22 coom—VEM _CAM - G MEM CAM DO<9> 5 70 NO
70 22 o —MEM CAM A<9> P2 IbpR AD09 DDR_DQD9)| oL VEM CAM 10> D . 2 CAM SENSOR WAKE L 'R3910 1R3911
70 32 MEM CAM A<10> J4 [ppbR ADLO DDR_DQL0| M CAM 11> 270 - CAVERA PWR EN 100K %90
703 MEM CAM A<11> R2 |poR ADLL DDR_DQL1 254 'VEM " T - I"Ll‘: RST_L o 5%, o ow
0 22 M CAM A<l2> 11 1o0R ADL2 bR bora] G5 VEM CAM DO<15> o PUon PCH page PP1V8_CAM, o, Al SILI CON BUG 2201 2201
70 32 MEM CAM A<13> Pl [ppR ADL3 DDR_DQ13| o VEM CAM S nr
4 - [
= o 2 o _MEM_CAM A<14> R4 |opr_AD14 oo o] 53 VEM CAM DO=155 - CAM XTAL: YES il
¥ A 1 L
o MEM CAM BA<O> K3 |por BAO R3906
72 ; MEM CAM BA<1> L2 |ppr BAL DOR_DGs_pof E2 VEM CAM E;gz = 190K
s CAM _UARTCTS i MVEM CAM BA<2> K2 |noR_BA2 DOR_DGs_No| D2 MEM CAM DQS_N<0> = 52 1o iow - —rT—TTET S
v ? 2 TTTLE
D o
2 CAM_UARTRX o MEM CAM CLK P H2 |opr ck_Po DDR Dos_P1| A2 VEM CAM DQS P<1> gy '\/Em m E;iz 5270 | CAM XTAL_SEL C:a.rre ra 1 O
'R3975 |'R3976 o 2 ¢ MEM CAM CLK N JpoR i no ooR_bos._u A3 VEM CAM DQS_N<1> q = o CAM XTAL: NO RO
1
2 5032( M M DNVkO> Cl [ppR DV DR RAs‘ S VEM CAM RAS L gy =2 70 I:I.?O309K07 d} Appl e Inc. Y
20w ow 7 22 oV - DR VEr 202 VEM CAM VE_L oo = o 19 ° <E4LABEL>
220 220 R3912 = - VEM CAM DVEL> G oo ot boR_casrlo VEM CAM CAS L. oW NOTI CE OF PROPRI ETARY PROPERTY:
¥
v NEM CAM 7Q S2 &3 loor 20 ooR_REseT o VEM CAM RESET_L g, = ? THEP ETRATHAL ERIALERHEEE Nl © TE
= = /Vl\n,é\’ o 52 MVEM CAM CKE DDR_CKE THE POSESSOR AGREES O THE hr‘=TchILNcw NG o 39 OF 120
I = TS oo
= 201 G 111 NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED

6

2




10 2 PP1V35_CAM . CAVE .
BYPASS=U40[00. Al: 4nm BYPASS—U40 BYPASS—U400 ss—u40 o or POLE RARZD C P 04%3§UF PC‘ s e
! 1OUF02_ 04004 9410u95 2UF 04007 04008 04009 _— PCl E_CAMERA R2D C N 4032 1 PO E_CAVERA R2D N s o
8%, T, %"“ 5"% igé‘ é%/ igé‘ é%/ 0. 1UF
2 CERM X5R 2 CERM X5R CERMX5R 12 RMXBR 2 B8R CERM CERM RMXBR
565" 1 565" 1 0 . PCl E_ CAMERA 2R C P 4031 1 PO E_CAVERA 2R P e
R4000 RYPARQ—UA 0 Hq Arrm RYPARQ—UAO Rq 4mm 0. 1UF D
0 s _PPOV675_CAM VREF 1,\/(\’/\/2 = PPOV675 IEM CAM VREF J,— o my—PCLE_CAMERA D2R C N 4030 1 PO E_CAMERA D2R N gom 1 o7
0201 5% M %&%WE'FS 3 m mm 0. 1UF
R4022! o PPOV675_NMEM CAM VREFCA o 1 m>—PCLE_CLK100M CAVERA P CA061 1|2 PO E _CLKIOOM CAVERA C P _prmy ot o7
ik M NERERR-W BFFES: 3 Th 0. 1UF 3
1/2@& VOLTAGE=0. 675V o7 12 rmy—PCL E_CLK100M CAMERA N 4062 : PO E_CLKIOOM CAVERA C N grm o or
20%, C4010 1C4011 ’ 0. 1UF
Gfgo/ R cAM XTAL: No 1308
1 CERME XBR 2 2 X5R 1 .
R4023 0201 201 HEEEEEEEEEEEEEEEERERE - - SYSALK OLKISM CAVERA —Ln/\\ 2 Q-K25M CAM CLKP e
1/ 200 RA0021 A Vese) Voo 5 g 4015 CAM_XTAL: YES weow
2015 0% ;\/EM CAM A<O> N3 g g 3 . 12PF R4007 R4009
1 12 o 5 D A0 U4000 HANC CAM_XTAL: YES] || » s CLK25M CAM XTALP 1A\ 2 & CLK25M CAM XTALP R N
= 201 70 a1 MEM CAM A<1> P7 | a1 _ _ [ 99, AAAY —
2 o 4GB- DDR3- 256 MX16 NC | 0201 5% NOSTUFF 5% ° CAM XTAL: YES
0 9 m—NVEM CAM A<2> P3 | A2 FBGA ne| Feene 2% CRI Tl CAL 120w N 1/ 20w - :
NCSTUFF 70 2 [y MEM_CAM A<3> N2 | A3 H5TCAGB3AFR LY NG NPo- G0 CERM - ne Y4000 M 5%’\4}012 XL
R4003! 70 31 [T NVEM _CAM A<4> P8 | aa M NG ‘:@NC % 250 5 -
1% 70 5 [y MEM_CAM A<5> P2 | ps CRI Tl CAL 4014 o 25. 000MHZ- 12PF- 20PPM
) 0 o o> VEM_CAM A<6> Re | ns oaLol E2 M_CAM > oo 12PF CAM_XTAL: YES 2201 R4010
b 7 o rmy—MVEM CAM A<7> R2 | a7 b i[F7_ MEM CAM DOX1> s o 1 H o CLK25M CAM XTALN 1 o
2 - MEM CAM A<8> T8 | pg pa2| F2___MEM CAM DQ<2> L J. CAM_XTAL: YES . ; CAM XTAL: YES
v j% VEM CAM A<9> R3] a0 boLs| F5 MEM CAM DO<3> gt L NOTE: TBD PPM crystal required 1720w CAM XTAL: NO
= o o MEM CAM A<10> 7] mo/ ap DL T NVEM CAM DO<4> < .. 0201 o 1 CA016
7 o r—VEM CAM A<11> R7| a11 pas| H8  VEM CAM DO<5> i o 1OOPF
™ 5 D MEM CAM A<12> N7 | A12/ BC* DQLe| & MEM CAM DQ<6> ey o1 7o 2 &Y. cerm
70 s [y MEM_CAM A<13> 13| mis bQ7[ 7 VEM CAM DO<7> o s 7o 0201
70 31 (TR MEM CAM A<14> 17| a14 C
posL| F3_MEM CAM P<0> a1 70 =
70 51 [my— MEM_CAM BA<0> M | Bao bGsL* p® MEM CAM DOS _N<0> gy a: o
- M _CAM BA<1> N8 | BA1
70 s [y MEM_CAM BA<2> MB | Az besul 7 MEM CAM DOS P<1> (o o 1o __PP1V8_CAM.,
70 31 TR o DQSU* 357 NVEM CAM DOS N<1> Ve S0
70 31 MEM CAM RAS L I3 RaS* 1R4005
'RA020 o T NEM CAM CAS L K3] s Dol D7 MEM CAM DO<B> gy 100K
19 0 1 [y VEM CAM VE L L] ver pqu[ S MEM CAM DO<9> &G CAM VAKE: YES how
i oqe[ 8 NVEM CAM 10> o B ( %
2201 MEM CAM CLK_P 37| paus| &2 VEM_CAM 11> o R4830
o D> MEM CAM CLK_N K7 cxr pou| A7 VEM CAM 12> w70 o 2 _CAM SENSOR,WAKE L _CONN 1 2. CAM SENSOR WAKE L
DQUs|_A2 MEM_CAM 13> 31 70 0201 5%
o5 OO . MEM CAM CKE K9 | cke bQus| B8 VEM CAM DO<14> & o 1o CAM WAKE: Hgow _—
o0 M L 2] cs pQur | A3 M _CAM 15> a1 70 R4031!
» NEM CAM QDT K1 | cor oM E7 MEM _CAM DMEO> (i 1o 12
pwvul_D3 NVEM CAM Divkl> a1 70 02
MEM CAM ZQ DDR L8| zq a1
o mp—MEM CAM RESET L T2{ Reser L
VSSQ VSS
| 8|2| 8|0 B2 3|8 2[8|B|S|3S2|F|R F|R
‘R4004
§240 . ¢ B
1%
1/ 20w
M
2201 l
CAMERA SENSOR 14009
90- CHVt 50MA
Toe08 1
CRI Tl CAL 1(YYY L4 MPIL_CGK N am |
ccred20%00- 1 — o
FRE G 2(YYY L3 MPI_CKP amea e
( )— PLACE_NEAR=J4002. 2: 2. 54MM
pl CRI Tl CAL
2 0 |MPI_CLK CONN N
o2
ol e[ M PI_CLK_CONN P 9%%49;90?%
o4 CAM _SENSOR WAKE_L_CONN . . TGS~ 1
o5 e[ M PI_DATA CONN N 1YY Y L4 MPl_DATA N (gyaive
oJ® e[ M PI_DATA_ CONN P —
7
o
AL SIS Jamsseimgm. ...l TV e AR
9 | SMBUS_SMC 1_SO e T Al
g 10 : | 2C CAM SCK e L4010 CRI TI CAL ! - _VLD SYNC DATE=09_/ 14/ 201 A
o Tiaccavsma _op FERR-120- O 1. 5A " Canera 2 O
o2 e[ PP5V %R@@A@WB&S% . 2 (YYY\t__PP5V SO
0402- LF o0 o AU
o+ “ c4013i NOSTUEE d} Appl e I nc. SCH NUM>
0- 14k FERR- 120- OHW 1. 5A ® ZE4L ABEL >
51850892 CEO 2 2 (VY'Y \: PP5V_S4RS3 w15 57 52 53 50 60 2 NOTI CE OF PROPRI ETARY PROPERTY:
0402- LF ] ng;l ;\IérOT\’MQ Lg\lncpgg\Tr\l;NO’:\‘ERPEEREI N IS THE
£ 77.2 mA nomi nal nmax THE POSESSOR AGREES TO THE FCLLCMII\G
= 96. 2 mA peak | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 40 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

8 7 6 3 2




6 5

USB Port

Power

Ri ght

Switch

USB Port A

CRI TI CAL
L4605

FERR- 120- OHM 3A
2 PP5V _S3 RTUSB A F

1

C4605 *
0. 01UF
10%

16V
X5R-CERM 2
0201

e USB2_EXTA_MUXED N

e USB2_EXTA MJIXED P

CRI Tl CAL

PSP DR

SN PP5V_S3_RTUSB A I LIM
62 60 56 53 52 47 45 22 _PPBV_SARS3 2lino ouT1 yﬁ;&%ﬁgig 25"
3N aur2| 7 -
w10 o XDP_USB_EXTA OC L 1
o 50 5 _USB_PWR _EN 4 len
ORI TI CAL o T;A'?_)M
4690 * 1 4691 | ca696 - 4695 *
10UF —— ——0.10F ——220UF- 35MOHM 10 ——
e ——  —— s 220 e ——
S 2 18v 2 6.3V 6.3V ,
CERM X5R X5R- CERM POLY- TANT L CERM X5R
o o BoLy-TaNT Byt
Current |imt per port (R4600+R4601): 2.19A min / 2. 76A max =
Mbj o SMC Debug Mux
a7 e g g5 g gy EE3VA2 GBH
BYPASS=U4650. 9: 3556111
1 1
00F - R4650
BT L
X5R- CERM o 1/ 20W
0201 Voo ,201

s 2 % [y SMC_DEBUGPRT_RX_ L 5 |we vl 1

w50 5 mSMC_DEBUGPRT_TX_L | 41w 4650 Y-|2
PI 3USBLOZEZL &

66 14 USB EXTA P 7 o TQFN
Ewég USE EXTA N s]> CRITICAL
8 e sei|10 | SMC DEBUGPRT EN L (rm e
GN\ND
SI GNAL_ MODEL=MJO_MUX_SNMSC — SEL | oJTPUT

0603

VOLTAGE=5V

M N_LINE_W DTH=0. 5_nm
M N_NECK_W DTH=0. 375 nm

CRI TI CAL
J4600
USB3. 0-J11-J13
F- RT- TH

OVBUS

OSSTX+

OSSTX-

s USB2_EXTA_MUXED F_N

sUSB2_EXTA MUXED F_P

CRI Tl CAL

2 2
D4601
ESDOP2RF- OZLS% %
TSSLP-2-1
1 1

D4600
ESDOP2RF- 02LS
TSSLP-2-1

CRI Tl CAL

o|lo|w(~|o|a|s|w|Nn|e

=

.
)
000000

66 14 0T} USB3 EXTA D2R N

o6 14 KOO} USB3 EXTA D2R P

GN\D_VO D=TRUE
CRI TI CAL

2 2
D4621 D4620
ESDOP2RF- 02L'S % % ESDOPZRF- 02LS
TSSLP-2-1 TSSLP-2-1
1 1

GN\D_VO D=TRUE
CRI TI CAL

GND_VO D=TRUE =
4620
0. 1UF
UsB3 EXTARRDC N 1|2 ss USB3 EXTA R2D N
66 14 @_
21
L, OABZ

CERM X56201

&6 14 (TR USB3 EXTA R2D C P

B ss USB3 EXTA R2D P

10% 6.3V
CERM X56201

GN\D_VO D=TRUE

GN\D_VO D=TRUE

CRI Tl CAL P P

GN\D_VO D=TRUE
CRI TI CAL

D4610

D4611
ESDOP2RF- 02L'S % % ESDOPZRF- 02LS
TSSLP-2-1 TSSLP-2-1

1 1

i1

SYNC VASTER=J43 M.B

APN: 514-0819

SYNC DATE=02/ 20/ 2013

Ly

Ext er nal

d} Appl e I nc.
®

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:

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

A USB3 Connect or

46 OF 120

2




8 7 6 5 4 3 2 1

PLACE NEAR=14800. 10: 1. 5\
R4830
62 60 56 57 36 34 20 _PP3V3_S4 LA, 0 .
o W Ehes & | PD Fl ex Connect or
o C4800
1UF
CERM st 2 | BYPASS=14800. 10: 1. 5MM
0201
CRI Tl CAL
PLACE NEAR=14800. 14: 1. 5MM = 51850884
L4820 J4800 D
FERR- 120- OHMW 1. 5A TF13BS- 205- 0. 4SH
o0 52 51 _PP5V_S5 1YY Y )2 >
0402- LF mﬁgﬁi—w BB 3 ™ R4850 _:
48101 - 33 o 4050 % 5 > SMC_LID i
Lé " TPAD SPI_M SO1 < TPAD SPI_M SO R 2[5
X5R- Et|EeM PLX@E_NEAR:JAsoo 2:2 54an01 3 o
G0 °| . e sy 20 09 20 1, _PP3VA2_GBH . o o2 1eqmry—USB_TPAD P 45
PLACENEARTI4000, 1453 o peemee BYPASS=14800. 10: 1. SwM o o2 10CgryUSB_TPAD N 1o
= C48201 5l 5
0. 11L§F/ 1 TPAD SPI_CLK 1 2 33 R485152 TPAD SPI _CLK R 15
e ‘Ffz # D= ‘SP,%(FTLZTLW,VARVMV. A <= TPAD WAKE L 1S
02 o TPAD SPI_MOSI 1 PR R4852 « TPAD SPI _MOSI _R ol 5
* B R 0 e 2 e « PP3V3_S4_| PD 0] J —
TPAD_I NTWAKE: SPLI'T = 2 33 R485352 TPAD SPI_CS R L ul
Poace Neaz-rusas. 11 swiRA 84 1 LA = TPAD_SPI_| F_EN_CONN FE1 DS
1,\/(\’/\/2 (TPAD_WAKE L) = TPAD SPI_I NT_S4_WAKE L CONN [ 13 J
5ot < PP5V_S4 | PD 4] g
W < TPAD_USB | F_EN_CONN E1
Ny - 71 62 42 38 35 U CETY SMBUS _SMC_3_SDA 16 o
TPAD_| NTWAKE: SHARED 702 42 30 95 segmry SMBUS_SMC_3_SCL EX1 DS
RA843 52 36 31 (OOT} SMC LSOC RST L 18] 3
57 55 20 @ SMC_PMVE_S4_ WAKE L 1,\/(\’/\/2 (TPAD_SP} I NT_S4 WAKE L_CONN) (=PP3V42_G3H | PD) 1] 3
%8 o2 a0 35 2 SMC_ONOFF_L 2000
To SMC 1/20W fosu}
PLACE_NEAR=R4841.1:1.5M1 M- L
0201 = O
TPAD_| NTWAKE: SHARED C
TPAD_| NTV\AKE' SHARED R4844*
0
63 62 60 56 39 38 a4 10 18 15 _PP3V3_S3 3|_|:|34 1/ 200
SVM \/ER 02012
PLACE_NEAR=J4800. 8: 1. 5MM
s comTPAD_SPI_INT_L T7$To .
To PCH l
PLACE NEARERABAZ. 2: SMM
TPAD_| NTWAKE: SPLI T =
R4842
1 O 2
5%
1/ 20W
0201
PLACE_NEAR=R4843. 2: 1. 5MM
62 50 56 37 36 34 20 _PP3V3_S4
C4841
BYPASS=U4810: 3mn m 6 ngjlj
L e
5735 34 29 18 13 [TR). PM SLP_S4 L = SOT833
U431Q7 (TPAD_USB | F_EN_CONN) B
s D o TPAD USB I|F EN 2 08/
From PCH | NOSTUFF 4
‘R4810
100K
5% 4
1/ 20w =
M
2201
CKPLUS_WAI VESUNCONNECTED_PI NS
= s 74LVC2C08GT
5735 30 29 10 13 [T PM SLP S4 L S5rr SOT833
u4810)2__ (TPAD SPI _I F_EN_CONN)
= TPAD SPI_IF_EN 6| og
From PCH 4 _—
CKPLUS_WAI VESUNCONNECTED_PI NS
63 62 60 56 39 35 34 19 18 15 _PP3V3_S3
1R4EI3<60
w2 3 0 B 88 5 ©°_PPBVE_SO - 90
388785283247 23 35 38 § U] - 1/ 20W
% SYM_VER 3 ) 540:1
SMBUS SMC 3_SDA . 55 a6 42 62 71 0 [ TPAD_SPI CONN L
B oA S o o nraan o TPAD SPI_CS L 137 SPI_Cs A
SMC_ONOFF_L 34 35 36 62 SYNC MASTER=J43 M.B SYNC DATE=01/17/ 2013
SMC LID 3a 35 36 46 62 T
SMC_LSOC RST_L 4. 00 w0 | PD Connect or
NOSTUFF| NOSTUFF i aiem ez
14832 |1 C4833 (1 C4834 (1483 104836 Appl e Inc. <SCH_NUM>
L % OPF —— i OPF L i%OPF e %%OP o -
<E4LABEL>
2 - 2 - 2
6583 =M | 2 5583 o= 6581 = 1= NOTI CE OF PROPRI ETARY PROPERTY:
BYPASS=J4800. 6 1EVF‘AS¥J4500 5 gr\r(;AS&JABDO 1 EVF‘AS&JABDO 3 SVPAS&JABDO 1 1emm ng:' ;\IérOT\'MA IPCN gg\Tr\l;NO’;‘ERPEEREI N IS THE
THE POSESSOR AGREES TO THE FCLLCMI NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 48 a: 120
J_ 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

3 2




D
us000
LMAFSXAH5BB
ooz as @@y LPC ADSO> 0000000000000 gy BI3liPcOADO (1 SEAz) Al Noo|_E2 1 | SENSE a7 39
67 62 as m@LPCAD<1>—‘_.L13 LPCOADL Al No1|_EL SMC_PBUS VSENSE a7 a0
oza @y LPC AD<2> 00 gy C12lipcoabe OM T_TABLE ANo2lF2 o SMC BMONISENSE ~~~ amars
67 62 44 m@ﬁ_b“ﬂ LPCOAD3 - Al maL‘MﬂE—@ 37 39
o7 17 LPC CLK24M SMC & H12 L PoocLK ANoal B3 o SMC DOIN VSENSE __ amyor a0
67 62 aa 1 LPC FRAME L ; D121 PCOFRAVE* Al NO5|_A3 SMC_BMON_DI SCRETE_| SENSE, 57 a1
1 SMC LRESET L - CL3JLPCORESET* Al NO6| B4 SMC_CPU_I SENSE a7 10 PP3Vv42_G3H 17 30 33 34 36 38 44 46 47 a8
62 44 15, LPC_SER Q0 p—pHL3 |LPCOSERI RQ Al NO7| A4 SMC OTHER HI _| SENSE 37 30 57 59 80 62 63 -
o2 s 13 @} PM_CLKRUN L (o) @ CLI|LPOOCLKRUNF ANog[ BS o, SMC PANEL | SENSE amy e L5001
0 41 19 [ LPC_PWRDWN_L > F13]LPCOPD" Al Noo| A5 SMC_1V2S3_| SENSE 5 3 30- OHWH 1. 7A
1 @} SMC _RUNTI ME SCI _L - Fl2dLpcosai Al NLO|_BS e SMC _LCDBKLT_ | SENSE M+ % 1 2 PP3V3 S5 SMC VDDA
15 KE, L B12 Ipks AN A6 o SMC P3V3S5 | SENSE am > 0402 MNZEEQE:W BHES: TRM
AlN12[ CL SMC W.AN | SENSE 27 1 . N . . IR5002 VOLTAGE=3. 3V 1C5001
oy SMBUS SMC 0 SO SCL (D) gy El0)i2c0sar ANS| C_gn SMC SSD ISENSE g At 9.5’902 1t C5}%23 1 C5}OU%4 1 C5}OU%5 1 C5}OU%6 ™ U5000 —— 0 AUF
715 soq@y—ONVBUS SMC 0_SO_SDA (D) gy DI3112C0SDA ANtal BL g, SMC P3V3SO ISENSE ~ amer s - % R 2’ I i{) - i{) Tz i{) ;é‘éow LMAESXAHSBB 2 g}{) CERM
Ter e a2 a3 @y OVMBUS SMC 1 SO SCL (D) gug Mli2asa AlNL5| B2 SMC_CAMERA_| SENSE 3 2 %5 —F 5 M (2 BE;CERM |2 55 CERM |2 53R, CERM 2201 BGA 0201
767 62 a2 a1 3 % 1@y OMBUS SMC 1 SO SDA (D) gug MN2li2cispa AlNL6| G2 NC _SMC ADC16 a7 63 (2 oF 2)
7163 @y OMBUS SMC 2 S3 SCL (D) gy Mli2zcsa AN G o, SMC PIVOSSO_VSENSE  amqsr a0 w0 a0 30 (O—-OMC RESET L g GLOJRsT* swoLk/ Tek €10 SMC TCK 36 4 62
7163 50 30qEy—SVBUS SMC 2 S3_SDA (D) qug Mli2cospa Al Ng| HL SMC_CPUDDR_| SENSE o7 40 = . = * svpl o Tve| AL0___SNC_TMB 20 s 02
mez a2 uq@yOMBUS SMC 3 SCL (D) gy L8li2c3sa ANiol H2 g, SMC PIVOSSO I SENSE ~ agar a0 62 30 20(@>—| W El _EVENT L (o) quuugg BLL [Pka/ RTCCLK WO TDQ ALL SMC TDO 36 a4 62
762 a2 o gy oVBUS SMC 3 SDA (D) gug K8liocsspA Al N20|_B7 SMC_CPU_VSENSE 37 10 105007 |1 C5008 |1 5009 SMC_WAKE_L NLZIWAKE Toi | B0 SMC TDI 36 aa 62 C
w@>NC SMBUS SMC 4 ASE SCL (D) qug N ji2cisa ANe1f A7 SMC_CPUVR_ADJUST_| SENSE o a ?Wwp 1 ?Wwp 1 ?Wwp NC SMC HI B L M2 B
ee@—NC_SMBUS _SMC 4 _ASFE_SDA (D) o= 7|1 2C4SDA Al N22| B8 1 | SENSE a7 a1 0o 1. NG
71 62 48 40 30 SMBUS SMC 5_G3_SCL ® N i 2csscL AN 48 o PP3V3 WAN a2 50 97 30 a2 —F ggg-lcEw 2 ggg-lcEw 2 ggg-lcEw ooy SMC_CLK32K g M0 Ixoscp NG
7162 a0 0 soq@ry—SVBUS SMC 5 G3 SDA (0 gy M3 i2C5SDA NC SMC XOSC1 N10 |xosC1
co- [ K2 Pl L 6 36 49 65 Vi 03
» SMC _FAN O_CTL &—L1|PvB/ FANOPWO O+ KL g SMC_VCCI O CPU DI V2 am - = 36 SMC_EXTAL G12 |osco
o [T SMC_FAN O_TACH 13 |PVP/ FANOTACHD c1- L2 SMC_S5_PWRGD VI N . . SMC XTAL Gl3 |osc1 VREFA+|_D2 PP3V3_S5_AVREF_SMC .
o @m—NC SMC FAN 1_CTL @—CL1|PK6/ FANOPWML PCS/ CL+ L1 g SPI _DESCRI PTOR OVERRIDE L @ymy w7 VREFA- | DL XWE000
« rm—NC_SMC _FAN 1_TACH L2 |PK7/ FANOTACHL  T3CCP1/ PJ5/ C2- | S5 CPU _CATERR L 665 K12 lvaT a1 a0 SM
o o—SMC_TOPBLK_SWP_L o |PN2/FANOPWR  T3CCPO/ PJ4/Co+| D5 g CPU THRMIRIP 3V3 ~~~ +mqa 334 GND SMC AVSS 2 531
swaow @-oMc SENSOR PWREN gy D10 IpNg/ FANOTACH b7 aoa(| E3 PLACE NEAR-US000. AL 4MM
SSI OCLK/ PAZW_‘%@ 36 52 57 E6 OM T TABLE N
sqon—SMC SYS KBDLED o LIL [PN4/ FANOPWB SSIOFSS/PA3| M g PMDSWPWRED &y i E8 - AL
o NC SMC T25_EN L "2 |PrS/ FANOTAGHS ssi 0RX/ PAd| 4o SMC_DELAYED PVRGD Qi E9 cr |
 @m—LP_SMC_S5VSW PR EN "L |PNe/ FANOPYM SSIOTX PAS| NI g SMC PROCHOT ~ irmyse F10 || vop D9
6 5 MID—oYS_ONEW RE M1 |pN7/ FANOTACHA 37 ES
< @ NC_SMC_FAN 5_CTL 4 |Pro/ FaoPws ULRX Bo| F11 SMC_DEBUGPRT RX_L 5 56 29 Fo 105020 |1 5021
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
% @m—SMC_PECI L - 6 |pECI 0TX NEER, W, DTH=0. TV J6 J8
ssI 1R/ PFO|_M SPI _SMC_M SO 44 67 T K13 | | vbDC Ji1 BYPSS- 500002, o1 TV
s [T SMC BIL_BUTTON L M3 IPPO/ | RQL16 SSI 1TX/ PF1| N9 SPI _SMC_MOSI aa 57 D6 K11 BYPASS=U5000. D2: D1: 1M
o2 DP_HPD_L L’%’é PP1/1 RQL17 SSI 1CLK/ PF2| L10 Pl K s 67
a7 34 20 SMC PME_S4_ WAKE L - PP2/ | RQL18 ssI1Fss/ PR3 KIO g SPI SMC CS L~~~ oywe L
% 25 rmy—SMC_PVE_S4 DARK L - 12 |PP3/ 1 RQLLO PRl L9 g S5 PWRGD am s s = B
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 \,\;rzocpl,,;*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 T1ccP1/ PI1l B9 SMC_OOB1_R2D_L %0
62 41 30 qo—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: - A
Unused pi ns have "SMC Pxx" nanes. Unused SYNC” 'I\ﬁSTEF‘EW LLJas SYNC DATEZ12/ 17/ 201
pi ns designed as outputs can be left floating, SIVC
those designated as inputs require pull-ups. s ——
<SCH_NUM>
d} Appl e I nc. o
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 50 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

3 2




8 7

6

4 3

SMC Reset "Button", Supervisor

PP3V42_G3H

M 7
47U
20%
2 6.3V
235
41 40 30 35 55 _GND_SMC_AVS!

47 46 44 38 36 35 34 33 30 17 _PP3VA2 G3H
3838 887

& AVREF Supply

1
Deskt ops: 5V C5120 1 Hv+ R5100
Mobi | es: 3.42V 0. 47UF —— 5,
199 —— U5110 ow
cmv?% gz VREF- 3. 3V- VDET- 3. 0V
o 2 > SMC_LSOC RST L B{NRLY (1PU SNOSO3049  RESET* SMC_RESET_L o v
2 56 55 50 [y SNC_ONOFE L Tvre (17 b3y AVREE -
Y ~4 mm
SMC_MANUAL_RST_L 4 IoELAY oy T AL NECRoW DTHEO: T fm
IR5101 R
1
0, oo 1L " 1 5126
%}E}é’ 1%%’;_ = —— 05, 01UF
gl 0
SI LK_PART=SMC_RST 0201

PLACE_SI DE=BOTTOM
MR1* and MR2* nust both be |ow to cause manual

Used on nobiles to support SMC reset via keyboard.

NOTE: Internal pull-ups are to VIN, not V+.

Debug Power "Buttons"

SMC ONCFF_L

34 35 36 62

oM T oM T
R5116* 'R5115
PLACE_SI DE=BOTTOM 9 0o PLACE_SI DE=TOP
M:lgv(} g’éﬂle\é’
ab5,[ 1,863

SI LK_PART=PWR_BTN S| LK_PART=PWR_BTN

SMC Crystal Circuit

SMC USB O ock require these crystal
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 M1z

R5110
- XTAL 12 29K SMC_XTAL_R
AA CRI TI CAL
1/ W
1 Y5110
3. 2X2. 5MVt SM
12. 000MHZ- 30PPM 10PF- 85C
» _SMC_EXTAL ke
1C5110
— izPF
2 -
o5 1COG CERM

N e

1

GND_SMC_AVSS 35 36 39 40 41

@ﬁ NEWSFEH.Zmn
REE}:(EWDTH: .1 mm

63 59 a8 36 35 _SMC_BC ACOK

65 49 35 6T CPU_PROCHOT_L

35 36 48 59 63

36 35 25 _OMC_PNVE_S4 DARK L
“NARE_BASESTRUE

¢ 1 rmPM CLK32K SUSCLK R1AAA 2 SMC CLK32K o = -
LACE_NEAR=U0500. AE6: 5. 1nm 5% 1 W 1

= SMC_BC ACOK

SMC PMVE S4 DARK L

- B' 159 VK- 7
CE}?%% B of | DMRLOBVK-
5% —— t—
25V 2
NPO- QOG- CERM Wk
0201 Sy,
PLACE_NEAR=Q6159. 6: 5MM 1

o5 36 15 (OOT} PM THRMIRI P_L

3lb 159
| Egtow 7
._'

s gls

£ SMC_THRMIRI P T 5

36 35 COOT} CPU_THRMIRI P_3V3
CRI Tl CAL s
B158

MVBT3904LP- 7
DFN1006- 3

2

PM THRMIRIP R L 1/\/\/\/

) 25 35 %

49 40 36 27 17 36 15 11 5 s _PP1VO5 SO

62 60 57 56 53

o

2

SMC12 PECI Support
PP1V05_S0 O O
CRI Tl CAL
150  ,pjs
DWVN32D2LFB4 | H
DFNLgoe: 3 | K
- 1
1[6¥ s 7
R5152
s [T SMC PECI L 1/\/5\./{\/2 SMC PECI L R
From SMC 1/ 20W
M E
o¥on ¥E1ES  |'Rs151
1. 6K 330
$sow 0w
2201 2201
R5134
43
B! CPU PECI R g 1 2 cPU_PECI Ya:n 3N
To S s CS\‘OSng'ZF uThw Frami To cet pos
PM THRMIRI P Ly s 56 s T7PE 201
S 3%y
lalng-lCOGCERM
PLACE_NEAR=Q6150. 2: 5MM
7 s s g5 35 3 3 3 g —EDS V42 GBH
62 50 56 37 34 20 _PP3V3_S4
w027 10 30 BB E P _PP3V3_SO
BRUBEERELY
was2s SMC PME S4 DARK L R5167 100K 1 \pp 2 .
62 35 a5 31 _SMC_ONOFE_L. R5170 10K LAAAZ 5
2 2s _SMC SENSOR ALERT L RB172 10K 1 2 5% T720W W 20T
o2 a0 35 24 _SMC LI D R5171 100K LANAZ % TT20W ; 20T
o2 4 35 _SMC_TX_L 5173 10K LANAZ S70_1720W 20T
o2 4 35 _SMC_RX_L 5174 100K LAANZ % fiow g ioi
s 35 33 _SMC_DEBUGPRT_TX_L o175 20K LAANZ 5% 1720 0
o 35 35 _SMC_DEBUGPRT_RX_L 5176 20K 1 2 D% I720W W 20T
o2 4 35 _SMC_TMB 5177 10K LA e oo
o2 4 35 _SMC_TDO 5178 10K LANAZ SV 1720 v 0
62 a1 35 _SMC_TDI 5179 10K LAAN bu" i’j"a o j"i
o2 4 35 _SMC_TCK 5180 10K LAANZ 5% 1720 o 0
s _SMC Bl L_BUTTON L R51I81 10K LAANZ bon 1720w 20T
o5 59 a5 3 35 _SMC_BC_ACOK R5187 100K LAANZ 5% I720W M 201
s _SMC S5 PWRGD VIN  RO192 100K LAANZ % TT20W M 20T
s _SMB_INT_L 5193 10K LAANZ Z ﬁm ;/"FF ;gi
s _VEM EVENT_L R5114 10kNQ STURF
25 _CPU_THRMTRI P_3V3 R5117 100K LAANZ Z ﬁm ;/"FF ;gi
o 2 _SMC_ROVBOOT
'R5188
1°K =
;é‘éow
2 1
s 5235 __SMC PM G2 EN R5198 100K LAAAZ
3 15 _SMC_ADAPTER EN o185 10K 1 2 53‘* 1720w M= 201
36 25 _SMC_THRMTRI P 5186 10K LAANZ : ﬁm zt jﬁi
s 27 17 _SMC_DELAYED PWRGD R5191100K1,\M2 TP ——20T
o as KE: EN  R5190100K1 - B
62 30 37 35 20 _PP3V: AN
Modul e has 3. 3K PU ,\103 éTUFF SVE VL
w225 20 W FI _EVENT L R5189 10K DYV E— |
SYNC MASTER=W LL J43 SYNC DATE=12/17/201
imi
SMC Shar ed Support
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39 a7 55 _SMC _HS COMPUTI NG | SENSESMC HS _COVPUTI NG | SENSE 5 5 5
S S O RKE BASESTROE

1097 35 _SMC_PBUS VSENSE — SMC_PBUS VSENSE 25 7 40
w 2 5 _SMC_BMON | SENSE — SMC_BMDN | SENSE S
%0 37 3 SMC_DCI N_| SENSE — srvt:: ROLN, | SENSE w a7 a0
wos SMGDOINVSENSE  — OMC DOl N VSENSE S
BMON_DI SCRETE_| SEN BVON DI SCRETE_| SENSE s +
w9 SMC OTHER HI_I SENSE _ SMC OTHER HI_| SENSE S
v SMC PANEL ISENSE  _ SMC PANEL | SENSE S—_—
s0 37 55 _SMC_1V2S3_| SENSE — SMC 1v2:33 | SENSE 35 37 39
s 579 SMC_LCDBKLT I SENSE — SMC LCDEBKLT | SENSE 35 37 39
ww s SMC P3VBS5 ISENSE  — SNC P3VaS5 | SENSE w010
w s SMC WAN | SENSE — SMC WAN | SENSE S
w2 55 _SMC_SSD | SENSE — SMC SSD | SENSE S
s SMC P3V3SO_I SENSE  — SMC P3V3SO | SENSE S
w s _SMC CAVERA | SENSE - SMC CAMERA | SENSE S
NC SMC ADC16 o = SD alias on page 103
w2 _SMC P1VO5SO_VSENSE — SMC_P1VO5SO_VSENSE 25 37 a0
ww s SMC CPUDDR I SENSE  — SMC CPUDDR | SENSE w7 a0
w5 s SMC_P1VO5S0 | SENSE _ SMC_PLV05S0_I SENSE 25 37 10
1047 35 _SMC_CPU_VSENSE — SMC_CPU ) VSENSE 25 37 a0
w1 57 25 _SMC_CPUVR ADJUST_| SENSE SMC CPUVR_ADJUST | SENSE 44 5/ a0
e SMC CPU | MON | SENSE — SMC_CPU | MON | SENSE
o 50 31 30 3 20 _PP3V3_WAN — PR3V3 | VAN 20 55 30 57 9 o2

SMC_SENSOR PWR_EN 35 a7 40 56

ENSOR PVWR EN [ — El PWR EN 557 20 50
_— %%i& Fl_PVR EN — SMC WFEI_PWR EN 2035 97
s TP _SMC BVSWPWR EN — TP_SMC SVSWPWR EN =5
R5230
s SMC_PCH SUSWARN L 1 2 PCH SUSWARN L oD
D —FrREBASESTRUE Yo
1/ 20W
Top- Bl ock Swap
R5231
PP3V3_S0 Pafulag 15 17 19 27 20 24 36 » o SME_PCH SUSACK_ L 1A\ 2 PCH SUSACK L am -
1/52{'3W
0201
R5216
o2 50 56 57 30 a0 20 PPBV3_S4  mm_SMC_HS_COMP_ALERT L 1 200,
WELFE i
100 20t
w m—POH SMLIALERT L LARAZ
1/52{'3W
R5295 S
10K
w55 25 _SMC_W FI_PWR_EN OK 1 2 NOSTUEE \ » > SMC_BMON_ COVP_ALERT L LARAZ
s 1007 25 _SMC_SENSOR PR EN_R5294 10K 2 NOSTUEE R5210 1120w
5% 17 20W WF 20T 260 201
5%
1/ 20W
¥ R5214
« o CPUTHVENS _ALERT L 1 12/0 2
l\% IiFl 1/6§W SYNC MASTER=J43 M.B SYNC DATE=02/ 20/ 2013
20 34 36 37 56 60 62 201 T -
+ (o CPUBNONSNS ALERT L1 2 | SMC Pr oj ect Support
5%
1/ 20W !
o R5212 d} Appl e I nc. <SCH_NUM>| D
= > TBTM BSNS_ALERT_L LANA, 24 SMC SENSOR ALERT_L gy 55 56 o
% % 3 r—SMC_PVE S4 WAKE L — 5% <E4LABEL>
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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% - - J8300 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
#4733 BEE oL = Bun st = % 7 g Sms s = Ba 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 Tabl e)
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)

19 16 94 SVBUS POH ALk — 34 30 27 18 17 32 93 9233 o PP3V3 SO
53 38 25 = 3983713831 28 38 38 3 %6
67 Trackpad
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 | 42 62 71
— SMBUS SMC 3 SDA 34 35 38
42 38 35 34 SVBUS SMC 3 QL = 2BR
7 BEsEe | C
XDP Connect ors SMBUS SMC 3 SDA L
500 SMC "2" SMBus S3 Connections R Ry
1
J
(MASTER) TBT & MLBBOT, TBD Tenp
PP3V3_S3
2 39 19 14 S8 PO Ak _ 63 62 60 56 39 34 19 18 15 ociae ss10
s ég ég ag SVBUS PCH DATA — (Wite: 0x98 Read: 0x99)
- 1 1 . — SMBUS SMC 3 SCL
) sve R5371(|)( 1R|'(5371 LI O Fi nstack Tenp = LA
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
EEES e E R SMC SO "1" SMBus Connections
B ‘R5311 34 30 27 18 17 32 93 9333 o PPaV3 SO
LYI NT LP R5310 3983313231 33 38 38 30 Se
X Pa 8. 2K 8. 2K
59 5%
L0500 1260 Trzow
MASTES 201 201 1 1
¢ " 2 2 sme R52360(|)< ZRSO§<61 CPU Tenp, Inlet, DDR, BMON THR
67 14 SM_PCH 0 CLK - OK 2,
WAKE_BASE=TRUE U5000 1/ 2!?4‘4\/ M:QDW EMC1704- 02:  US800
67 14 SML_PCH O DATA ( MASTER) 2012 2201 (Wite: 0x98 Read: 0x99)
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 . SMBUS SMC 1 SO_SDA 14 32 35 38 41 42|62
87 82 42 41 e mrse-TRe 57 71
I L
LYNX PO NT LP SO "SM.ink 1" Connections
Chi pset current
PAC1921: U5620
(Wite: 0x30 Read: 0x31)
—  svBUs SMC 1 S0 saL SEE%%
62 67|11
LYNX PO NT LP — SMBUS SMC 1 SO SDA 13zl
o500 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
SMLink 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 =
0 _ VT o 9% PLACE_NEAR=U5000. 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|1 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
8 %EI PP3V3_S3 LAAN2Z— 1 (500V/V) 20K 20t —— 0:22UF pLACE NEAR=US000. B6: 11mm
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 . ’\S/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@Z@L&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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60 54

8 7

4

ks 47 30 27
62

VPOR: PBUS Vol t age Sense Enable & Filter

gESOO
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
- R5502*
[ SMC_SENSCR_PVR_EN 2| (gl ™] 100K
\Qj.s 1’2@4‘? Max VQut: 3.3V at 19. 77V | nput
1 2
J_ 3 _PBUS SO_VSENSE
i R5503!
s (ol g
S .
PPBUS_G3H L N 280, BRACGENFRREUTR98: Bkt
P- CHANNEL SMC _PBUS_VSENSE oo 55 7
R550 1 PLACE_NEAR=U5000. A3: 11MV PLA
CE_NEAR=U5000. E1: 11MV
Took R5504'| |1 C5504
1/ 20W 5. 495 i 20UF
201, 1/ 20W 2O°§,
oM 2%
PBUSVSENS EN L_DI V 2 0361

GND_SMC_AVSS 45 36 39 40 41

I CSO

CPUVR_| SNS: YES

PLACEiN%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

63 62 80

PP3V3_S0

CPU VCore Load Side Current

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

» CPUVR |

SUM R P

CRI

1 S

CPUVR_| SNS: YES

PLACE_NEAR=U5540. 5: 3MM

Sense R is 0. 75n0Chm each,

CPUVR_| SNS: YES

TI CAL

U5540
OPA333DCKGA

+ SC70-5
\7\ h

CPUVR | SUM | QU

CPUVR | SNS: YES
c5

Gai n: 274. 72x

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

EDP: 32A

BN 08554 13

R5548
4 53K

1% CPUVR_I SNS: YES

SMC_CPU_I| SENSE gy 55 7

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
50— CPUVR I SNS1 N +% K »uCPUVRISNSL NR 15 A3K » CPUVR | SUM R N __2 LU
Y Y 09
it it < 2 858
@510 o o5 = 0361
NTUD3169CZ .
3169 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 R5150]6ﬁ1 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
N 2 1/16W
J_ s DO N _S5_VSENSE 62"
) R5513" L
& 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 & 1 5700
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, 361 |
|4 GND SMC AVSS 3536 39 40 1 v BRVNEM O S0 LPU= PLACE_NEAR=RS570: 5mm CPUDDR_| SNS: YES
g&‘:ﬁ%@%ﬁ; o3 CPUDDR_| SNS: YES 1 C5570
- | = —— 0. 1UF PLACE_NEAR=US000. H1: 11nm
. V+ — -
CPU Vcore Vol tage Sense / Filter o ’“:“WEM O S0 _cPU U570 2 o5 CPUDDR | SNS: YES
y
K20 R5220 oe12-smoer 2|4 | SNS CPUDDR N sl 20 our|e I SNS_CPYDDR 1OUT 1453, _ SMC CPUDDR I SENSE v o
e PPVCC SO0_CPU 1542 CPUVSENSE IN 1XA 3K SMC _CPU_VSENS 35 a7 1w e CPUDDR_I SNS: YES
PLACE_NEAR=R7310.2: 5 MM 158w PLACE _NEAR=U5000. B7: 11MV Rg% 2 | SNS CPUDDR P s REFLL R5571* zo‘i 1 C5575
1 : éf) 2UF oM T 1! (200V7Y) 2%§ —— 9:,22UF pLACE NEAR=US000. HL: 11mm
— GND 6.3V
p— /T 1/ 20W 2 G
2 & o5 50 5125 22 21 20 10 17 _PPLV2_S3 o s
PLACE_NEAR=U5000. B7: 11MM 0361 z D AVSS 35 36 39 a0 a1
GND_SMC AVSS 35 36 39 40 41 PLACEMENT_NOTEs: B
1 05V V | t S / F | t = Pl ace close to SMC
. (o] age ense I er (For R and Q)
NWE530 R5530 I R5C : 3.3 S5 REG Current Sense
62 60 SM .
%% pp1vo5_s0 1 2 P1VOSVSENSE_I N% A3, SMC P1VO5SO_VSENSE o o o EDP Qurrent : 3.00A
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
= Qoo
2 xgé PLACE_NEAR=R5590: 5 P3V3S5_1 SNS: YES
. 0201 | = mm | 3
PLACE_NEAR=U5000. G1: 11MV .
D AV w000 1 sy s PP3V3_S5 - PBVES5_I SNS: YES o T ¢ee90
72 62 60 58 57 56 55 bt Vi p— PLACE_NEAR=U5000. A6: 11mm
| CIC: 1.05V SO CURRENT SENSE / FILTER omT U599 * S RESs o YES —
s " R5590 |3 1 SNS_P3V3sS5_N slin | SCro out |8 I SNS_P3y3S5_I QUT 14332 SMC_P3V3S5_| SENSE 5 3
rrent 0.7003 % :
W VAT 509 oo 2~ | SNS P3V3S5_P 4 CRITI CAL REFLL R5591* wzow 1 553%/9355*' SNS: YES
GAIN : 500X 60 s6 41 40 33 _PP3V3_S4SW SNS P1V05 | SNS: YES 0612- sHSMN 5 (100V/ V) 0K 201 et PLACE_NEAR=US000. A6: 11mm
PIVOS. | SNS: VES Ji C5560 =e v » &y
- . UF PLACE_NEAR=U5000. H2: 11MM o 201, o201
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 LSNS 1v05 S0 N sl N o e P1v05S0,1 oUT 1% 23 | SMC P1V05SO_I SENSE o v WAKE_BASE-TRE = Place ol ose to SVC
CRI TI CAL et v P1VO5_| 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 2t 0361 ) _ _ Vol thge & Load Side Current Sensilng
GND_SMC_AVSS Repl aci ng caps with 100K PD on | SENSE SMC i nputs
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON d}@ Appl e Inc. ST
= < >
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 | NEGRVATI ON_CONTAI NED HEREI N | S THE
e POBLOSOR AGREES TO THE, FOLLOW NG
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5595 P3V3S5_I| SNS: NO | : LgTN%NFEgaN THS ?o’g:". ,TN OONFI DENCE 55 OF 120
11750008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5575 CPUDDR_| SNS: NO 111 NOT TO REVEALEUCEm PUBLISH | T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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6 5 4 3 2 1

| CS3 : Adjustable Gain CPU VR Current Sense Pins gain stage for US800 (EMC1704)
R5620
56 41 40 39 PP3V3_S4SW SNS 1A, 2ZPP3VE, SNS CPUVR ADIUST | SNS R5660 R5666
. 1% M N LI NE WOTHE0. 5 rm ss 20 27 1917 2 8 B 90 §°_PP3V3 SO 1 2 o IGNS HS GAINP R 1 2 ISNS HS GAIN P o =
%,’Flf‘é‘/ 1 C5620 M?:gg"‘gsr*u 20 mm 57 54 43 42 41 40 39 38 37 36 500 5%
402 200/00UF 1/5£W 1/’\%:OW
jl? Ser’ 0201 PLACE_NEAR=U5660. 3: 5MM R5662* 0201 'isgélg'?
0201-1 1 1K < ., 0
R5821: ADDR - 0x56/0x57 (r/w) L %GU?:O 1 2% S ¥ oI LSNS HS CVPUTING P 1 \
R5621 |* i BYPASSILB620. 1: 513w 2 G xor 201, R5668 v 28w
2621 o PU. SMBus node ozot LSNS HS GALN N RLA O 2 1sns ts G% N oo = D
S L)
1/ 20’\% Usvé,&O = 1/52{§W
201 12 PAC1921.1- Al A PLACE_NEAR=US000. A7: 5MM PLAGE NEARLRTLS0: 51 o 0201
oFN R5675 - W R5661" R5669
1 S |ADDR_SEL/ GAI N_SEL our| 4 SMC_CPUVR ADJUST | SENSE R 1 \ 2SMC CPUYRCSA%JZUET | SENSE _feyymy 05 37 U5660 271§ % [ LSNS HS COVPUTING N 1 0,
7 10 Ey—CPUR I SNS1 P R 2 |sense+ READ*/INT| 8 | SMC CPU DBGPVR RD L (rmyos 1Z6w I O 20F CKPLUS_WAI VE=NGi f Pr_badTerm| | "NADT 1 R5665 v o
72 10 (TR CPUVR I SNS1 N R 3 SENSE- SM_CLK/ | NT_SEL 10 SMBUS SMC 1 SO SCL DY B S 7ri201 é”"{’v 72 a1 39 I SNS HS COVPUTI NG P S5IIN sc70  our L6 ISNS HS GAJN OUT 1 2 o IbSII\Ll'S_FHS GAILN QUT R 01 o,
. 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 1 C5665
PLACE_NEAR=U5540. 1: 5SMV oMM SEL| 7 NO STUFF 2 a1 30 | ING N 4N+ 00w ReF| 1 R5663! 1N o 2oor
PLACE_NEAR=U5000. A7: 5MM ¢ Y 20K S odv
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 W L _
5" PN':I?N\EI%V fgusg " D= LAE N , PANEL | SNS: YES
MNME W ETHeo. 2 M PAREL"ERE/ VS 1 C5670
s a1 NAISIE:’3VE3T SOSW LCD L \Z3 pu— 90'%1UF PLACE_NEAR=US000. CL: 11nm
- U5670 2 ??%E*K" SR PANEL_| SNS: YES
REAYD 12 . 1 SNS PANEL N sy | %tV |s I SNS_PANEL_| OUT LANAS2 o SMC PANEL I SENSE gy os o
CRI Tl CAL 1% PANEL_| SNS: YES
1/ 20W -
2 | SNS PANEL P 40N oo0yy REFH R562703K1 & 11$esre VR | MON Current Sense Filter
aND vaw< @i n: 200x T; &% PLAcENeAR-Us000. Ciimn PLACE NEAR-US000. B6: S
se 41 o 201, | Scal e: 0.25A 1 V mllD AV R5(341
o= o EDP Current: 0.750 A M voUT: 3V AT 0.8254 | GND SVC AVSS s 50 30 10 - CPUVR | MON 1 2 SMC_CPU | MON_| SENSE e
) PLACEMENT_NOTEs: v
Max Vdiff: 15 nv e — 1/52/8W p’t‘? Sékifsooo B8: 5MI
= Pl ace close to SMC XL T B8N
(For R and O —
. . . G\D_SMC_AVSS 4 5 59 10 o e
Di screte Hi gh side Current threshold -GND_SME AVSS o0 se -
w B c“ggf{ Vref = 0.406nV Vth = 0.442 = 1A from Battery
B
% opava <o 0. 22UF Vtl = 0.290nv = 0.687A frombattery
i . i . .
73 BYPASS=US601: 3MM = H2 BMON : Discrete BMON Current Sense / Filter Hysteresis TBD based on RC val ue changes
. 5613 2% 2601
Eég%up S5 c5601
2 72 63 62 60 59 .
I Ea R5619 snpyyiREEEPESV3 SO ’ 12
= HS COVP FB , 255K, BYPASS—LBGOl 3MM 2|0|%
A A/ &% SMC_BMON COMP_ALERT L .
2R§’4‘.5<14 R5616 s o oSN S ALERT Lo «
10 2 U5611 202
Viow 292K 2] \le NopesaLT WXW R5609 U5602 o)
2402 8w , ~ HS cove _out BVON_COVP_FB 1290%, DMN32D2LFB4 | -
402 1 1% SYM VER 2
HS_COMP_VREF 4 - SMC_HS COMP_ALERT L o - |1?(')50f|3<04 R5606 US601. 8w H
X U5612 | pjs Piow A0 2K s, s mopesa1T 402 1[e¥ st
R5615 ovZEAL S ko e enent ccvecur
‘1102 9K —___— SVM_\/ER- 2 %/Egg‘é, '\m 1
1iew B VREF 4 =
fe .%WTUFF - ML T
2
1 C5610 . 1
= ] 0. 1UF Gai n: 50x Il?goﬁl‘»(OS
0% Scal 2A |V . =
1(I)?5610 2% L Max VOJt : 3.3V at 6. 6A Rt ¢BMON I QUT R (oo
%Z'éow = 1 C516('20
50201 = ] (%)?;37“ Ul
R5600 2 g5
Sow =
SM 201 _ .
RB521ZS- 30 B A s 0 I
“ 0. 1LF
585
CERM, 53R
3 [T I SNS HS COVPUTI NG | OUT CHG?_CSO_R_P/ N are svxapped on purpose - o SYN(%I ll\ﬁSTEkSI D J41 SYNC DATE=02/ 26/ 201
to neasure power into the system ¥ [bbug Sensors 1
) Us5600 PLACE_NEAR=US000. A3: 5MV TSI e |
s e e TRA213 |0 avoniog R5608 ( ‘ { Apple Inc =SCH _NUMP] D
71 48 ’
o CRI Tl CAL 1% 23k BVON_DI SCRETE_| SENSE S o “EALABEL>
7 48 CHGR CSO R N 4| REF| L R562%]K1 15w ) &AEEO_SEAR:USOOO. A3: 5MM NOTI CE OF PROPRI ETARY PROPERTY:
. - . CKPLUS_WAI VE=Ndi f Pr SaETer Z
- - 5% 1 i . 22UF THE | NFORMATI ON CONTAI NED HEREI N IS THE
Repl aci ng caps with 100K PD on | SENSE SMC i nputs oo v = Ot TR ETUETL LA R IR S
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON . 2 885, ) |1 TO MAINTAIN TH S DCOUVENT | N GO DENCE 56 OF 120
117S0008 1 RES, MF, 1/ 20W 100K OHM 5, 0201, SMD C5675 PANEL_I SNS: NO L L GND_SMC_AVSS §§ L T e R LI SHIT [N VHOLE OR PART
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8 7 6 5 4 3 2 1

CPU Proximty, Inlet ,DDR and BMON THR Sensor

R5800 M K NEGK W DTH=0. 25 mm
e M N_LI NE_W DTH-0. 25 nm
24 30 27 18 17 12 93 93 99 §° PP3V3 SO 1 2 PP3V3 SO _CPUTHVBNS R
BRABABEBY L
2 1 C5800
NF" 0. 1UF
201 10%
2 3V
CERM X5R
* NOSTUFF
72 | NLET_THVBNS D1 P 1%822 1%826 D
e e e e e e el ol 3 PLACE_NEAR=QE830: 3MM 5801 1 = —| CRITICAL & &
, Pl acement not e ' 830 1 ! P AR RER TR B 0P L Yor ;glow ;:now
Pl ace 5810 next to DDR/5V/ 3.3V supply on TOP side BC346BLP p— 4nZPF T '\5%5§90 2 2
oo T LT T L L T DFNLO06 - 3 3%, PLACE_NEAR=US800. 3: 5mm xR i 2 EMC1704- 2
2, 2 ABg. oG ceRm 0201 5 QFN °
72 | NLET _THVBNS D1 N bP1 THERM CPUBMONSNS_ALERT_L oD =7
— 3 |{pn ALERT* 510 | CPUTHVENS ALERT L o
CPUTHVENS D2_P
3 PLACE_NEAR=Q5810: 3MM P NO_XNET_CONNECTI ON=TRUE PU:; NEAR-USB00. 4: 5mm —4 DP2/ DN3 SvDATA| 11 SMBUS SMC 1 _SO_SDA LB 14 32 35 38 a1 62 67 71
T 1C5811 5860 Q6860  Cs802: - 5 | oney opa vkl 12 sweus sve 1 so sa
, Placenment note: ! (95810 1 o g‘,ZPF 47PE — 1 DFNLO06HA- 3 2200PF —— CED 14 92 35 38 41 02 67 71
Place (5830 between near rear vent on bottom side ! Bmwf})oee%g 2 BY- oG cERM NPO- COG. CRRY 2 BC846BLP xrr i 2| o ace o 16 | sensE+ ADDR_SEL| © CPUTHVBENS ADDR SEL
L e R - 0201 0201 0201 SFORERGERS B 15 1
2 ENSE-
PLACE_NEAR=Q6860: 3VMM 3 = SENS| @A’ yne 55805
e 77 O ISNS HS GAIN P 13 | pUR SEL 5% e
oo 14 = 1/ 20W
Detect DDR/5V/ 3.3V Proxinity Tenperature o | SNS HS GAI N N TH_SEL e 234;01
o RE CPUTHVBNS DUR SEL QD THRM PAD ,Placement note: '
R5803* CPUTHVENS TH SEL - N Pl ace U5800 under CPU ' 1
10K & NOSTUFF, = S T A el T LG =
) R58%41 Wite Address: 0x98
1/ 20w
251 10K Read Address: 0x99
2 1/ 20w
201, 1

TBT, MLB Bottom Proximty Sensors B

R5840
0
TBTTHVBNS D2 R P 1 2 _TBT M.BBOT THMBNS P
: P e TBT, M.BBOT and TBD Tenp Sensor
3 PLACE_NEAR=Q6820: 3MM 1 20w
1
&5820 1 |1 3820 0201 R5810
BC846BLP T 3% 34 30 27 18 17 12 53 9 89 8°_PP3V3 SO 1 2 PP3V3 SO TBTM.B I SNS R
DFN1006H4- 3 ) 2 (PO- C0G CERM R5841 57 54 43 42 41 40 39 38 37 36 o ™M N_LI NE_W DTF=0. 5 _nm
0201 0 1/ 20w Vot tacess sy o 20 ™™ 1 C5810
724 TBTTHVBNS D2 R N 1 2 TBT MBBOT THVBNS N, 72 M 0. 1UF N
5% 201 1 169 R5811
20w 2 e xR 225§
0201 U5810 0201 1/ 20W
s TBDTHVBNS_D2_P EMC1414-1- Al ZL L M,
- e e - - - . MVBOP —
TBT M.BBOT THVSNS N r
e , Pllacement note: ! NONET_CoNNECT! C:gg“ﬁ . 2| pp1 THERM / Al 7TBT INLET THM L
3 . G 1
A PLACéEi\I(E)AR:@BAO. 3w LPI_ac_e _(58_20_c|_os_e t_o _TB_T on _TO_D si d_e o] 220055n — 3| o CRITI CAkLERT* 8 TBTMLBSNS ALERT L -
1 1ov
5 43;'1_% — 47PF X g 2 4| P2/ DNs SVDATAL_ 9 SMVBUS SMC 3 SDA Qo 51 55 %0 62
- 5V TBDTHI D2 N
DFNL006H4 32 2 §S. coc cerm 2 28 IVENS 5 | pne/ DP3 sveoLk |10 SMBUS SMC 3 SCL LB 34 35 38 62 71
TBT_M BBOT_THVENS P e e e e oo .. GND
,Placenment note: ! 6
Pl ace Q6840 on M.B bottom side opposite us810'
L o o e a a2 e e a2 @ @ @ =@ =@ = = = = =
TBDTHVENS D2 P - 72 a2 TBT_M.BBOT_THVENS P
3 PLACE_NEAR=Q6850: 3MV NONET_CanECT! @ngufz . B
: R, oo -
1 . 1
850 1 1 S?p8|: 0 ' Pl acement note: . PLACE_NEAR=US810. 4: 5mm 2200PF A
BCB46BLP - % TBD 18 SYNC MVASTER=J43 M.B SYNC DATE=02/ 20/ 2013
L, .
DFNL1006H4- 3 N 2 Siﬁé’-looc, CERM PLACENEAREUS810. 5: 5mm e o Th ern B.| Se nsors
TBDTHVENS D2 N a2 72 2 428y TBT M.BBOT THVENS N . Wite Address: 0x39
Read Address: 0x38 d} | |
Appl e Inc.
®
NOTI CE OF PROPRI ETARY PROPERTY:
7
2 az TBT M.BBOT THVENS-R"2  TBT MBBOT THVENS P —  TBT MBBOT THVBNS P ., PHEPR ETARY | PROPERLY 0N APRCET NC S THE
2 MAKE_BASE=TRUE -_ THE POSESSOR AGREES TO THE FOLLOW NG
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FAN CONNECTOR

R6810 PP3V3_S0
AN NOSTUFF

1/20W 1 CG%JﬁO

0201 _- OE}& BYPASS=U6010: 3mm

SOrgol
PP5V_S0 1517 92 44 49 50 54 56 57 50
51850793
CRI TI CAL
1
R6060 FF14A- 4C R11DL- B- 3H
47K % FS- RT- SM
%
1 zéé/ NCx—(O
R6065 o8 2
47K 1|5V DC
% @om—SMC_FAN 0_TACH 1 2 & FAN RT_TACH 2| 5| TACH
3
126w 2T | MOTOR CONTROL
201 O | GND
P '\C 2 :

R6061

1./02%% E éﬁ%% §3L3FB4

201 YM_VER_3

1
w G

S

22 FAN _RT_PWM

ITTe
T, I

s [T SMC _FAN O0_CTL N

SYNC VASTER=J43 M.B

SYNC DATE=09/13/ 201

TTTLE

Fan

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

o 50 55 10 14 3 o PPBV3_SUS

'R6102  |'R6101°7°E8I63T =| CRITICAL
100K 3, 3K 0 10E L VoD
0w oo T U100
, 261 2361 XSR- CoE 2 64NBI T
WSON
570 SPIL_MB CLK 6 | sck si/sicol 5 _SPIL_MB MOSI .6 LPC+SF)I Connect or
ST e
e SPL_MB CS L 1] e _
SPl WP L 3 ver soso1l 2 SPI_MB M SO. LPCPLUS
o a0 15 [T SPI ROM USE_M.B 7 JrsT*/ HOLD* CRI TI CAL
NOTE: |f HOLD* is asserted VSS THRM PAD) \]6100
ROM wi || ignore SPI cycles. N DF40CI;4359% 0.4V
un 47 40 35 36 35 34 33 30 17 _PP3VA2_GBH a1~ 32
59 57 56 54 50 49 42 22 17 36 _PP5V_S0 ~
e Uool2 . | SPL_ALT MSO oo - o2
< ¢ o2 v m>LPC_CLK24M LPCPLUS - 300l o | LPCERANVE L R s
¢ 02 9 ucary_LPC_AD<0> ——2l00 S e | SPIROV USE MB B> 5 4t 62
0 O
o7 62 55 1a LPC AD<2> -—a O 10 1 PMCLKRUN L 15 05 a2
e oy LPC AD<1> o~ ooz o sh AT OK e
o7 o2 35 gy LPC_AD<3> 3 00% g | SPL_ALT CS L am =
o2 4+ oy SPL_ALT_NCSI 150 0% e | LPC SERIRO > e
o 16 15y XDP_LPCPLUS_GPI O o008 g | LPC PVRDVN L am s % e
o o2 10 o> LPCPLUS RESET_L - 00120 O T svc Tl D = o
62 3 35 (OO} SMC_TDO B 21 00 22 e SMC TCK oo 35 3 62
w TP_SMC TRST L 22002t o | SMCRESET L D, == 5 40 o2
» TP_SMC MDL - 500125 4 | SMC ROMBOOT o = =
0 56 35 D SMC_TX_L - 200128 o [ SMCRXL oD % s 52
— w[ggl0 g T svcTMs [T < s 2
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_NEAR=JET00. TZ5MN Sp| — AL T_CS L .44 o
LPCPLUS | LPCPLUS | LPCPLUS | LPCPLUS
IR6128 |'R6127 |'R6126 |'R6125
24.°9 43 43 43
M‘éow 20w 20w 20w
2201 2201 2201 2201
R611510 R641320
¢ m_SPL_CSO_R L I— YI:anZ & SPI_CSO_L 1%%%&7”%%1 s SPI_MB CS L my v
1/ W 1/ W
R6111 P R6121 Py
o SPI_CLK R 1433 5 o SPI_CLK 1243 > SPI_MB_CLK gy uier
m P NE7 NEAR=U0500. AA3: 5mm ng/ V /\/%\/ PLACE_NEARERGIZG6. 27 5
1/ W 1 W
CPU Mast er A R6112 R6122 A M_.B ROM S| ave
or 10 SPI_MOSI_R 1A%5 2. SPI MosI 1243 2 SPI_MB MBSl gy uier
@ PLACE_NEAR=U0500. AAZ: 5mm VSQ// \% /\éy\l PLACE_NEAR=RG6127.2: 5nm!
1770w 1770w
R6113 M R6123 M
o 1 Pl NV 2 SPL_MSO R, 1342 SPI_M.B_M SO (pry
- | = . L omm 5% % PLACE_NEAR=UGI00. 2.5
1 W

67 35

o % o SPI_SMC_MOS 1%m
50 - = -5 1mm
SMC12 WMast er 1/2@513"\' R6116
o+ p—SPLSME_CLK 1’\}§\/2mm
5% - - ondmm

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 NEW DTH=0. 5 m
62 60 56 53 52 47 33 32 PP5V_SARS3 AR PP5V S3 1621,
1o 51830519
t 1 C6407 NOSTUFF CRI Tl CAL CRI TI CAL
= QtF 2 R6413" .| C6401 26404
2 18% Eerv PVDD 100K = Z7UF 78171- 0002
0201 5% I 2% M RT- SM
CRICEIA],% uU6410 1 zﬁ/\é\/ 2 E‘O%\\?-T 3
0805- LLP _( )
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]
CRITI CAL % G W BT 70
C6411  xsrckrm e 2
0. 1UF 0201 C{SHDN: GAIN.S R AVPLGAI N 4 4
72 63 sgm SPKRANP_| NR N 1 ||2 _( )
—-E 1 = =
v 'R6412
mﬂégnm PGND %S’OK
63 59 [Ty SPKRAVP_SHDN L s $zow
f , o1
R6411
100K
)
1/ 20w
, %o

SYNC VASTER=J43 M.B

SYNC DATE=09/ 04/ 201 A

TTTLE

Audi o:

Speaker A
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®
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Battery Connect or

PPVBAT H 8 62
ORI TI CAL C6951i 1C6950

J6950 W T

BAT- K99 2 2

F-RT-TH 402 4

Pos| o+

Pos| o2 1

pos| o2 -

saL| o4 - SMBUS SMC 5_G3_ &t (I 35 38 48 52 71

SDA| 042 SMBUS_SMC 5_G3_SlI B 5 % 62 71

ovs.pETECT| o6 e = SYS DETECT L

NGl oL CRI TI CAL

NEG o2 R6950"| - ~

e ol 19 DB950

— 1/ 280
SHLD_PI N| o422 oM RCLAMP2402B
SHLD_PI N| oL 2 o SC-75
SHLD_PI N| 0422
SHLD_PI N| 023
518- 0369

Hal |

J6955
HALL- SENSOR, M_B- PADS- K99

NCX-210 015%NC

PP3V42_ G3H o0
.SMC LID R ooz
NCx2to otdxne |
OM T_TABLE

34 35 36 62

Ef f ect Sensor

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

Battery Connector & Hall Effect

d} Appl e I nc.
®
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52 60 s PPDCI N_G3H

O

M.B to LI O Power Cabl e Connect or
CRI TI CAL
J7000
WIB- PVR- VB2
M RT- SM
o 1
olz T
of2 RPSV_SARSS 1T
o 4
o 5
of NO STUF R T Cal
1 C7006CRLTI CAL 1 C7008\|o STl
518S0508 —L 0. 1UF C701%'7: == 1U'C70
z %GEEFRM i

U
10% X5| lg“/a
3BV, 80; 50V ,
X5R X7TR
503 603- 1

62 60 48 40

CRI TI CAL

Q7010
SI 5419DU

POWNERPAK

nl s I
r /CRI TI CAL
C70121
4| 0.047UF

I nput i npedance of 68K neets

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

'R7010

100K

5%

1/20W

M

2201

Gﬁw

DOIN I SO
PPDCI N_G3H_I SOL CRITI CAL
K%DZT:LZZRG 8
6.8V Zener o7 02601
CRITI CAL
R7006 D7005
o2 60 4 45 40 20 27 _PPBUS GBH 1 AN, 2 PPBUS GaH %T%O"F' LM

3. 425V " G&GHot "

Suppl y

Supply needs to guarantee 3.31V delivered to SMC VRef generator

R7005 PPVI N G3H_P3V42G3H
10 MN
5% MN
Maw  VaTAGESTS. 5V © «
805 VI N B:@r 0. 22UF CEI7T(I)9CA5L
10V
L 5%?@ 6y ;‘joun 20% 0. 85A- 0. 460HM
P3V42G3H SHON L 8sron P3VA2G3H_SW 1 2
‘R7080 CRITI CAE“AS—l RFhEOEEDEW B 2 i 2020
D%OW NC>(—7 8‘ lel
FB|
,0%01 an BB R7<0F5%?
T T
10F L LI0F Ay 6@? T &% 1203
BT TR TR s
435 435 R T8NEy NO STUFF  \ sTUEFE P3V42G3H_FB
14 Q)ﬁl %000%9 1 M RERERR-W BTEES: 2 <Rb>
[ 1
Tow 28057 R790%E
1 546" 100
2 1/ 20w
201,

[

N

Vout

1.25V * (1 + Ra /| Rb) |

PP3VA2_G3H$} 4 51 3 35 15

80 82

Vout = 3. 425V

300mA Max Cut put

(Switcher limt)
CRI TI CAL
Cr098 -
TOUF
700
B E™

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

d} Appl e I nc.
®
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6

5

4

3

1

Rever se- Current

Protecti on

Need to stuff R7192 if eit

her PP5V5_DCI N: YES or

PP5V5_VDDP ar e used!

5.5v "G3Hot" Suppl PP5V5_DCI N: YES
. OV u -
NO STUFF PPy R7190
R7192  MNteocworo.z m For Erp Lot6 spec o
o LI NE_) 5 mm 1 2 CHGR _DCI N 48
. 0 o OToTRE - .
. Inrush Limter R o srued peits. voDP
NG \“;I - B(;DST c7194 ¢ S R7§91
NONGNONC 4. 7UF 0.220F —— 1 2 __PP5V1_CHGR_VDDP
1 R VODP 45
R7185 - g AN
FROM ADAPTER 1470K alw NS P <|w g NRISE o, Yo7 TYE b Von
LT3470A 10UH 20% 0. 854 0. 46CHM
1120w N
pPPDOINGH 00| o PPDCI N_G3H_I NRUSH o
oz c0 v PPOCIN GBH , 201 CRITICAL | T —1 W LI NS WO, 8 1 b H{SHON* ‘ PSVI_SW 1 2 o . PP5VS_CHOR VDDP
M N NEGCW DTH-0. 4. mm = M LI NE W DTHe0. 5 mm 2520 NO STUFF STUFF W N NEGCW DTF-0. 25
C7185 * 180]| |o» o o » VoThcesie. S N | AS| 2 1 NCNESRW OTh 0, 35 ORI CAL ORI CAL 0L W OTH0, 5
0. 1UF R7180% C7184 ) CRITI CAL s T 1 c7198 1 7199 VL TAGE=S. 5V
1R | RF9395TRPBF 100K 4 70F NC | NO STUFRRa
Gk 2 DI RECTFET- M2 5% B3 FBY: NO STUFF R7195
1200
402 o Q M XSR- CERM R t C7195 681K Vout = 5 50V
4 201, oo ?\‘D —rt vaow %@%@cher I mP%I)I’
CHOR ACA L DLY © © CHGR SGATE DIV = -
W N_LI NE_W DTH-0, 25 mm, 0201 :
1 M NCNEGCW DTH0. 2 4
R7186 ‘R7181 PSVi_FB
332K 62K 1 <Rb
11200 Toow = No STL?R';T%‘
M
62 0 47 40 _PPDCIN G3H 1 SOL RTCAL =, L m‘:é
BAT%ZJJ-O? ™ LN W DTT0, 25 T (CHGR_AGATE) 20w
W,:gu MINNEGCWDTHEO. 2 PPSV5_DCI N NO (CHGR SGATE) Vout = 1.25V * (1 + Ra / Rb) w01,
L R72% 05 MANEGCW DD 2
s 4 PPCHGR DO N D R 1 2 (iR DON) R7121 =
M N_LINE_W DTH-0. 5 mm 5% M N_LI NE_W DTH=0. 5 mm . 10 )
) MN NS WD 2 10w MIEewoTo 2 m WAL WOTEo 2 m 2 v
VEos" M NNEGCWBTHO. 2 120w 1 CHGR CSI R P 4
ACIN pin threshold is 3.2V, +/ - 50mV + C7120 ML RE W TH0. 2 rm 0. 020
201 M N NEGCW DTH=0. 2 mm 0.5%
3 iw
DI VI DER SETS ACI N THRESHOLD AT 13. 55V 5://" M- LF
, lev 71 CHGR CSI R N bis
30mA max | oad aos R713622 T
PP5V1_CHGR VDD R7101 a 2 PPDCI N_G3H _CHGR
% 0
MNCNER W OTHD, 1 1 ,\‘}-\}\/2 s PP5V1 CHGR VDDP 1/}Fow NGO DT, 15 CRI TI CAL CRI TI CAL BYPASS=Q7130: 1. 5tm
VaLTAGESS, 1V Y HNEE WO, 2 201 vaTAGELs. SV C7130 |, c7131 Y|, 1 C7135 1 C7136 1 C7137
ey VOLTAGES. 1V 33UF- 0. 060HM—— 33UF-0. 06CHM— — —— 1UF —— 1 0,,001UF
47 46 44 38 36 35 34 33 30 17 _PP3VA2 G3H 402 C7101 ¢ Cr7122 * 1 Cr121 20% T~ 20% 25V 25V 50V
25V 25V 2 2 2 2
suany 1UF 0.1UF == —— 0. 1lF PaLy. TANT POLY. TANT iy to1 Gaop
10% 10% =T - DL CASE- D3L . .
'R7110 o STUE o e T 4 8k
ok e e
130K N 402 402 202
W 100K g & =
2 201 5% =
20w 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
%40 35 a5 SMBUS SMC 5 G3 SCL 11 |saL LJ71OOSGA | e
Wl B 8 SESSES S ol (OUncarel1 [ orer acate Cri25 ) TO SYSTEM
o 9 D2 DA SN capl28u] orcs P — 0. 22UF CRITI CAL f = 400 kHz
5 > CHGR VERQ 4 VFRQ 27 i 130
Float CELL for 1S CHGR CELL 6 |ceLl m csl 7| CHGR CSI N Cerv Qr CRI TI CAL CRI TI CAL
05 —
© BooT| 25 CHGR BOOT RIKO3PODPA L7130 F7140
CHGR ACIN 3 laanN o e = Py L] WPAK 4. 7UF17A SAND- 24V
CHGR | COVP. 5 v 23 el i 1 2 1 2 PPBUS GBH 27 39 40 47 54 60 62
. | cowp _ PHASE CHGR PHASE 5
R7113 MN_LINE_ W DTH-0. 2 mm N NEG W DTFH-0. 2 CHGR VCOVP 7 lvoove T Pl MCLO4T4R7M\- SM
e R ==X Y=S 8 nec LOATE B CHRLGATE — e | L
29w R7115 7+ CHGR SO p "orecfwoneoz g 18 |csop soaTEl 16 CHER BCATE STE e TRE o —
212 4. CHGR CSO N 17 lcson 20vv Al 9 CHGR AVODN oo —1
. % sev/ v Bl 5 SN?BEN/?\‘ oD — PPVBAT GBH CHCR REG .
1 - oK -
567 ]‘_‘ %l g7417%£) gE‘ (R A D 25 20 =0 62 4 MNRECCW DY o, 25 W BYPASS=L7130: Q7130: 1. 5mm
) Vo TAces. 6V
45. 160 <f g C7140'|, C7141%|, Cr143%, |* Cr145
120w 2 i 62UF-0. 0230 6205 0.0230mM 6206 0. 0230~ —— 1000PF
20% T 20% T
2201 o402 & q v 2 11y 2 1y 2 2 1o
TANT- POLY TANT- POLY TANT- POLY X7R- CERM
CASE- B2S- 1 CASE- B2S- 1 CASE- B2S- 1 0201
1 C7102 =
1 }éﬂf CRI Tl CAL
2 Jen XW100 R7150 Q7155
402 M 0.01 S| 7137DP
1 5h 2 (GND) i sos TA FROM BATTERY
PLACE_NEAR-T100, 22: 1m oot s "
= 1 2 PPVBAT G3H CHGR R PPVBAT G3H CONN 46 62
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PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
CRI TI CAL RDS( ON) 43 nOhm @. 5V
*C7797 AND C7799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
Fmg?zzz()%Blvsool LOADI NG 0.85 A (EDR) *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE.
£7700 SSOT6- HF PPVI N_SOSW LCDBKLT FET . *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST Cl RCUI T
3AMP- 32V- 467 : THERE 1S A SENSE RESI STCR Bl EN PLACE_NEAR=L7701. 2: 3nrm
62 o0 40 47 10 30 2 _PPBUS GBH 1 2 PPV < PPBUS_SW LCDBKLT_PVR CRLTI CAL CRI Tl CAL
- . AND PPBUS_SW BKL
: L7701 PPHV_SOSW LCDBKLT 5 60 62
603- HF VOLTAGE=T2. 6V b ON THE SENSCR PAGE 15UH 2. 8A ng'}
PLACE_S! peeoTToM (1R 788 Ccrrse:r o0 PPVIN_SOSW LCDBKLT , 1YY Y2, LCDBKLT BOOST A N] K
1%2 ow ) Lé?z B CRI Tl CAL PI MBO53T- SM RECRS s < CRITI CAL [ CRITI CAL
% X7R CERY C7712 C7713 é&ﬁgpﬁ@é%}éﬂm RB160M 60G| |1 C7796 |[1C7797 |21 C7799
b o 2§2°/0PF = %Q/UF f— %00/ UF
LCDBKLT_EN DIV L 2 39% 2g 2g
4§¥ 04§ZCERM 1210-1 1210-1
1R7789 PLACE_NEAR=L7701. 1: 3mn PLACE_NEAR=L7701. 1: 3nm
]1-0‘/17K ____PLACE’NEAR=U778EAéE %‘%_D775’&A9E3NEAR_D7701 2:5mMm
20w
2201 57 58 54 50 40 40 43 33 37 33 _[PPBY_SO
LCDBKLT EN L XV\FSZZO
PPVOUT_SW LCDBKLT FB 1 2
A B\ZI?Z 1oL BYPASS=U7701. D1: 5rm BYPASS—U7701 D1: 3nm ﬁﬁ ] EECEE%B:H:ES'} My PLACE_NEAR=C7797. 1: 5mm
DIVNS - 1 | - .
sorsss_l KH 71l E L /01UF
= 5Lé°/ T
Kt 605°F R CERM .
HEE swunpnshEE P PPVE SO J 10.2 ohmresistors for current
o orp—ERE BKLT EN | LCDEKLT D) SABLE RSSO Ot A measur ement on LED strings.
707 ol 7 _‘é 1 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
GVK‘ pe CERM; Z;_ 3 = . 103S0198 3 RES, TH N FLI M 1/ 16W 10. 2 GHM 0. 1, 0402, SM R7717, R7718, R7719 BKLT: ENG
|_‘ (GND BKL SGND) Fili TS SLm L\)/ . 103S0198 3 RES, TH N FLIM 1/ 6W 10. 2 OHM 0. 1, 0402, SM R7720, R7721, R7722 BKLT: ENG
2[G¥ st u7701
1o > BKLT_PLT_RST_L 25- BUP- M CRO
L R7741 BKL_VSYNC R P2 |vsync swol BL s 62
L /il/(i/li/z BKL_FLTR 2 |FILTER ° swil B2 0
R7753 uZbw BKL_| SET B3 |iser 1B FB| A5 - R7718 BKLT: PRCD
o7 30 25 10 16 10 TRy SVBUS PCH CLK 1 ) 2 201 BKL FSET B4 ey B o"‘g 2 — LII_'\I‘ED RETURN 2 s 6
R7757 1/20W BKL SCL 38 | sax - £ BKL | SENL PLACE NRAR-U? 701 B8: T0mm ] N-NECR-W DTH=§ gﬂ%
o7 58 25 19 16 14 SMBUS PCH DATA 1 BKL_SDA D4 | soa corl o5 BKL I SEND '
Addr? Ox58(W)/O0x59(Rd) 5% ouT: s e
1/5%0w BKL_PWW A4 | pum out3| S5 BKL_| SEN3
1 2 BKL_EN A |en cuta| E3 BKL_| SEN4
5430 _PPVI N SOSW LCDBKLT R 1 outs| B2 BKL_| SEN5
200K |'Rr715| TP7701.35) BKLEAULT St cure[ ELBKL_| SENG o o
1/ 20W :Il.o(/)OK PLACE_SI DE=BOTTOM E
R7704 3 Sow o 4 68
33, 2201 g g % % 58 62
w» o> EDP_BKLT_PVWM 1A22 ) Fpwme9. 62k Hz
1/£\§,_gw 1 C7704 L | _LED=17. 1nmA see spec for others g| §| 2|% BKLT: PROD
—— 23PF 'R7755 R7714' |'R7716 IR e A RS
2 2‘%’ oG PN EAR B 761 £9: TBhm M NERESR-W BHHES: 30™n
0201 Eé‘éow 1/ zng %‘éow e :
1 R 2, XWZ710
= SM
D_BKL_SCGND 1642
|_LED=369/ Ri set R 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
77 50 i
B - =V 10UH- 0. 58A- 0. 350HM Keyboar d Backl i ght Connect or
1
BYPASS=U7750. 1: 2: 2 WM CRLTI CAL
N 1098AS- SM \] 7715
C7750 FF14A- 4C R11DL- B- 3H
F- RT- SM
NC: 5
o
7 T—z-O
10 KBDLED ANODE J 'g
NES_CX\(IDTH: L 2T M
-ACE=7 s
7% | Grrse -
To ¥ e T2 3 e 51850793 SYNC NASTER=323 LB SYNC DATE=0O 137 201
0603-T 0603-T gin= - -
LCD/ KBD Backl i ght Driver
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Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
70mA is required to support pull-ups. Alternative is strong voltage
D dividers (200/100) to 3.3V S5, which burns 100mWin all S states.
CRI Tl CAL
XDP
u7840
TPS720105
62 60 57 56 44 18 14 11 8 _PP3V3 SUS son PP1V05_SUS oo
4Bl AS
sl e Vout = 1.05V
R R Max Current = 0.35A
EN NGZ_x NC
XDP XDP
%% . PPAVA S5 1. 8V S3 REGQULATOR C7840 ap BB 1 C7841
iy ’ ’ E 7
2Eeal i
CRI Tl CAL
1
C7824 Cc7820 *
1 - 15251870 oM T
R7829 =
u7820 L7820
TeL80095 2. 2004 20% 2. 0A-0. 1080 0- 302
DEN 2520-5m ot
57 y—PLV8S3 EN 2lEN CRITICALLX® P1V8S3 SW kS L2 PP1V8 S3 REG R 1 2 __PPl1v8 S3 20 21 22 23 55 60
R o mon - 3l YV 4
s (oom}—PLVBS3 PGOCD PR vral8 P1V8S3 FB VOLTAGEST. 2V CRI TI CAL e N
4 5 1Cc7823 | C7821 R AL
SKI P RS L S0 C7825 1 Vout = 1.794V
GD THRM PAD R7820" [ T Py A, T Max Current = 1.8A
7 9 113K 02 603 X5R-CERM 1 2 Freq = 1 Mz
C 1% 603
120w
201,
<Ra>|
R78211 CRI Tl CAL
90, 9K Cc7822
N 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 63V , 5 6.3V
CERM X5R
402 402 SYNC MASTER=J43 M.B SYNC DATE=10/04/ 201
T
BYPASS=U7870. 4: 1nm 3
Bhrcs-uraro o 1m 1 M sc Power Supplies
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1. SV S_O Audl o g\NI tch Loadi ng specs per J41/ 43 Power Budget Ri vi era_rev0. 99e

NOSTUFF
R8842 R8841 I — PP1V5_SOSW AUDI O HDA o117 % .
i PPAVE SO LAy AN RS SOSHADLO FOA. 3.3V SUS Switch
1/ 20w 1/20W VOUTAGE=T. . oM T
NOSTUFF o A VRRE BRsE=True Rosg gzo
R8040" 08040 4+ — PP1V5_SOSW AUDI O _— U8020 "1
1/ 288 TPS22924 PP1V5_SOSWAUDI O 4 s s SEEET RIS CoP opralc
oM 2 CsP AL ‘W EDP: 35mA A2 Al o PP3V FET_R 1 2 PP3V3_SUS 8 11 14 18 44 55 57 60 62
2 A . mm . 2 | )VIN Ve = 3 )
B2 VN vour([BL fgg‘;ggm e2]) ' TI CU:( = FRESR-W BFEES: 38MM P ,\Jg EDP: 112mA D
CRI TI CAL ugso40 P3V3SUS EN elar N
o [m—PLV5SOSW AUDI QJEN | <2 |on 7 D N a0 us020
GND
Part TPS22924C C80201 g Part TPS22924C
C80401 3 1. OUE -
1. 04E —— Type Load Switch 623V Type Load Switch
6 28% XBR 2
2038k 2 on 19. 6 nthm Typ 0201-1 R(on) 18.5 nthm Typ
020
s @1.8V 21.8 nOhm Max ' @2.5V 25.8 mohm Max
L Current 2A Max = Current 2A Max

1. 05V PCH HSI O Swi tch
3.3V &4 Swtch 3.3V SSD Swi tch B - V= B

7
50

o T )
R8000
0. 002 102038 18 17 18 15 13 11 o PP3V3_S5 C8005 1| “a
55 52 40 25 PP3V3 S5 TPS22924 A 0V, us0no05
Bhblk 2 csP AL, PP FET_R D rans ppav3_s4 20 38 36 97 50 62 a0 SLGBAPL471V | 2
2 | JVIN Vo = 3, - 1 —
. )CRI - COAJ:( o2 ] VCRERCWErES oWy 2 ¢ EDP 119mA “ J_%BOJFO - TOFN 3] qu PPLVO5_SO o siso a0 17 27 sofo
.
N PWR_EN @ VoD ;{i@ “ PCH HSI O PWR EN 9 5 PP1V05_SOSW PCH HSI O 1 s w0
o -S4 PR o UB000 woro | [ B - IR s =7 e
C8000 1 3 Par t TPS22924C SLG5AP1453V = G\D
Lo %’_— 0 Type Load Switch P3V3SOSW SSD _FET _RAMP 7 |cap  TOFN ol 3 o 51 u8005 C
6! -
0200% 2 R(on) 8.5 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, §L§ aD M N-RERR-W BTHES: 38MM  sense R on sensor page Type Load Switch
= Current 2A Max 20}1{2 NOS ® ugo70 HSI O has turn-on requirement of R(on) 9.8 O: m Typ
TUPF <0.1V/uS ranp rate and @4V Vgs TBD m Max
= R8Q70 = Part SLGBAP1453V <65uS from EN to 95% (1.05V) Cur rent 6A Max
. 57 56 P3V3SO_EN 1 2 Type Load Switch
3.3V S3 Switch o T 13w R(om) | 7.8 nchm Tvp
R0880121 0201 @ 25C 8.5 ntChm Max
JB0T0 1% current 5. 3A Max
w4 % ppava s5 TPS22524 PP3V3 S3 FET R WA 7 O3 PP3v3_s3 15 15 19 54 38 39 50 62 53 |
Bl 2 A e Whnes sam 4 EDP; 1.02A NOSTURF
B2 )VI N VCUT( B1 N-NECKZ-W DTH=0. NG NG @060 CRI TI CAL
> P3V3S3_EN T L REHVB30 DPBF
] o RS
5 * a0 L8010 PP1V05_SOSW PCH_HSI O
cgol10+1 3 Par t TPS22924C 4900 56 27 17 16 15 1% §_PP1VO5_SO e - EDP: 1. BAA e
1O — - NOSTUFF 1T NosTUFF EDP: 1.
6.3V Type Load Switch PP5V SO o—
XOR 0 49 44 4 2 17 1 e
020% R(om) 18.5 mohm Typ 57 56 54 5 SEH R —OFF Q8061 30
q @2. 5V 25.8 mOhm Max R8JOSOG31 NTUDS169CZ 16w
= Current 2A Max 105§ N- CHANNEL .
1/ 20W
2012 Iﬂ_ B
HSI OFET_EN L 2l el ]
- S
3 3V SO S\M t C h NOSTUFF . %'Z
. 8062 | ol T ,
DWN5LO6VK- 7 L
Sense R on sensor page Sor-s63 | Kh =
s 57 5 uso30 o
#% ¥ PP3V3 S5 TPS22024 PP3V3 SO FET R . -
il 2 AL = ot A
2 1] Blvn  vour jm ED.\E{ N?EO(‘EWN EreEs: 38 2 10 P E,\2| s sh s 3
CRI TI CAL : us030 s = 4 :’&_
. [ P- CHANNEL
o o —P3Y3S0_EN N o Par t TPS22924C (HS) GFET_EN L)
C§0039 1 g Type Load Switch — —
bt S 35 e 5V SO Swi tch
020%2% @?2.5V 25. 8 nChm Max
P Current 2A Max
= 62 60 53 52 47 45 33 2 __PP5Y_SARS3
3.3V Sensor Switch : 8080
. - (})g.o/wp
e 2 oY oM T
g2 R8050 us8080 I 361 FRM R8081
TPSN39a o SLGEAP1443V| L 0. 002
jj VeSS | TPRRE924 || FERBSAQWSNS FET R 1A 2 PPV SASWSNS oo P5VSO_FET RAMP 7| TOFN g a o 1 S — oy s [
] §§ B2 |)\VIN  vout([ B N-NECK-W BHES: 3 4};,\9’ 8081 i . @M o™ CRI TI CAL o5 PPSV SO FET R 016%\2/-\/\/|-DZET2 PP5V SO g s e e POV\EI’ FETS
SMC SENSOR PR EN C2 OSRI TICAL 4700P§ G\D M N:ht&:w B:H:ES ggw ?\% ,\Jg EDP:  300mA? DEr\ g ez
o o - . Us050 e 01 us080 d} Appl e I nc <SCH_NUM>
1 : \v ON
C§0059 i g Part TPS22924C L Part SLG5AP1438V ® <E4L ABEL >
20 Type Load Switch = Type Load Switch NOTI CE OF PROPRI ETARY PROPERTY:
6.3Y 2 yp yp
0201-1 R(on) 18.5 nGhm Typ R(on) 15 nChm Typ %E@E@%ﬁh%gﬁ@?ﬁ&?ggi% 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
i POV S8 St andby Enabl es ‘R8111 |'R8116 |'R8112
STUFF 20K 0 0
C81701: ilbow 3750w 3750w
0. 11L8I|;ﬂ 5201 20201 20201
6. 3V
cenfra 2 2 e s w0 | resein s om | sesensono e am
| T BF «#gPIY3S3 EN — P3V3S3 EN oy s
L PLACE_NEAR=U7501. 21: 7nm PM SLP S5 L 8 Igéll()lGBZ — W@ 59 57 D
= =1 D S4 PR EN 2| DDRREG EN _— DDRREG EN  grm i s
:—@ 18 28 56 57 = = —
S5 Power Good % 5 r)-SMC_S4_WAKESRC EN | L — S4A PWREN  ormucses NO STUFF | NO STUFF
= +C8111 | C8116 | C81
5§45y PP3VA2 G3H = O Ve
63 62 60 59 PLACEiNEAR=U750§82(?]:_Znin1 = R8%15 2 f:l:oE\zéM 2 g:g%m X5R 2 g:g%m X5R
100K 1 W\/ 2 USB_PWR: STBY| USB_PWR: S3 PLAGE NEAR-U7400. 161 6| PLACE NeAR-UTaz0, 2 6rm | PLAGE NEAR-URO10. £2: S
Look - . B ‘R8114 'R8117
201, SMC- - >PM_DSW PWRGD o¥51 g 100 100 <
. 1/ 20W 1/ 20W Mobil e S P St bl
s o220 _S5_PVIRGD — S5 PVRGD e USB_PWR STBY ¥ ¥ T
= BASES R8%77 2 o 2 o T — e | s e st | mmsesi | swses
cwme SA_PWREN 1 2 50524 USB PUR EN | USB PWR EN o 55 50 0 5 o N L L L L L L
SSD Enabl e NO éTUFF Sleep (S3A0) 1 1 1 1 1 1 [5) =
1 @114 Sleep (S3) 0 1 1 1 1 1 0
—4—0.47UF Deep Sl eep (S4AC) 1 1 1 o o 0 o
62 57 56 30 15 @_%ﬂ%& = SSD PWR _EN OOTy 15 20 6 57 62 :“Kéwgﬁlugi: X _; égé“\’a or oep Sl eep (54) ) 1 1 ) ) ) )
D8175 R8175 402 oep Sl eep (S5A0) 1 1 o o o 0 0
57 35 34 20 18 13 SM 201 0 PLACE_NEAR=U4500. 4; 6rm eep Sl oop (S5) 0 1 0 [ [ [ 0
RB521ZS-30 < $%ow =
7 Battery af (GaHotAD toggl e 3Hz o o o 0 0 0
%E%F 50201 attery Ol (Garon) 1 0 ) 0 0 0 0
P5VS4RS3_EN D LR 2
5V needs to be held up i ¢PSVSARS3 EN oy s
so 1.05V can fall after 1.5V » gf;%FF
PLACE_NEAR=UTS01. 4: 15mm 1
L3 JUF C
T I, woen zsas g as an 4 s p, PP3VB S5
402 r
PLACE_NEAR=U7S01. 4: 15mm BYPASS=U8180. 6: 3nm
L 18180
oéoélup
0%
R8178 2 %@’FXW SO Enabl es
SO Rail PGOOD (BJT Version) oo m>PMSLP S3 L 1400 2 PMSLP S3 R L, 1— VAR L
5% US1804 =i PM SLP_S3 BUF L — PM SLP S3_BUF 20 55 57
PP5V_SO 8 58 5 1 10 0 50 20 50 7 e 2 NOSTURF -7 S THOE STUFF = PM SLP_S3 BUF gy =0 55 =
102928 19 33 3¢ 19 8 b D0 201 - 1R8180 A|§185 1(I)?8185 13R,§0184 12R(§3K186 10RSlS7 = e
SM 201
330K RB5217S- 302 $fbow How How How
5% 0w kit S K20 i e84 |t i
2 2 2
2201 ’\% i&'\g': PLACE NEAREUTE00. 16: 6mm | L Ace NEAR-U8030. 2: 6 SM 201 PLACE NEAR-UB030. 2: 6rm | PLACE_NEAR=US080. 2 6
ALL_SYS PWRGD i 1/ s o 1.5V Codec Enabl 820 , P3V3S0_EN DK o7 504 PBVSO EN — P5VSO_EN e
- ) e = 5% RB5217S- 3 s 5| P3V3S0_EN — P3V3S0_EN 56 57
< PLACE_NEAR=U8040. 2: C7mm 1/’\%9W WN{'FBKSE‘TRU:—W = —
CRI TI CAL e AR B0, 16
] | B150 = =0 13 (D s PIVO5SO EN — PIVOSSO EN gy o
L @| | ﬁﬁ?ﬁoﬂg NO STUFF NO STUFF
o667 o il - 1 8:8212%9 1C8186 |+(C818
@ 37650854 Y, T 8 T, S T A
RB5217S- 30 u2Bw |1 C8146 So5M o5 o5
PLACE_NEAR=U8040. 2: C7nm 1 2 O}UF PLACE_NEAR=U7600. 16: 6mm PLACE_NEAR=UB030. 2: 6rmm PLACE_NEAR=UB08O. 2: 6rmm B
2
o4 4 g £
1 PLACE_NEAR=UB040. C2: 7mm 3. 3V SUS Det ect
4029 38 18 17 36 25 12 1 o, _PP3V3_S5
SOPGD BJT_GND_R J
tuff C8131, 12 BYPASS=UB130. 6: 2. 3 PP3V3_SUS i
R8157* Mokl by PrRE 22 8130+ menesnvee CHGR VFRQ Gener ati on
o 50 55 0 _PPLV5_SO 4 o eRFERFE"PE 7B ' B33
62 60 57 5 CEl 3
by Vbe 0.7V max @2mA b, wen PMSLP S3 BUE L CRI TI CAL ~ R o i g g3 3 3320 1 [PPBVA2_GBH
3 Vce(sat) 0.1V max @ 1mA 1 VoD R8131*
ot QL Vth 0.7-1V @d 250uA = R8l67 PP 2 330K
10K 62 60 57 56 55 44 18 14 11 8 3V3_SUS sense U8 1 3(QReESET 13 62 50
%"ZOW TPS3808G33 v 1/ 20w _—
2 SUS PGOOD_CT 3 for &N \els TP _SUS PGOOD MR L e oo ey’ L CHOR VE
Thr eshol ds: Ra 1 ( I x 1 ) ] H NO STUFF v THRM VFI gh: Variable Frequency A@ a8
VDD 2. 734V- 3. 010V SO I I P Grcuitr y R§%§6 1C813 e 131 . .ols
V2MON: 2. 815V- 3. 099V (1SL version used for devel oprent) o PLV8S3_PGOOD LANAZ—4 %@POPF © - DM\BZ%LFM =
V3MON: 0. 572V- 0. 630V M 2 1% o DFNLQOSHA-3 | Ik
VANON: 0. 572V- 0. 630V e s s PPAVA SO R8165 )y 0564 - —
wugpifBRREL - P5VS4RS3_PGOOD 1 2 : "
49 40 36 27 17 1635 118 o _PPLVI SOPGOCD _| SL. @—/\/y\/i' = 1[c® s
3°65"58 & 5% 2
C8160 1 0w PM SLP S3 R L
2w s s s PPLV! 5- 20 5" me164 s PMSLP S3 RL| |
o % L
23 g
@ §§ )| SOPGIDISL | S0PGIOD | SL Ntl CEHVB;%E{Z s r—PLV05S0_PGOCD 13100 5 s SUS En abl es
R B A
R8170 |'R8172 o o L 168 1z0w o w0 12 PM SLP_SUS L — PM SLP_SUS L 10 40 50 A
o 15K 6. 04K D WRRE - BASESTROE- = oD SYNC VASTER=J43 M_B SYNC_DATE=09/ 16/ 201
5V Di vi der: 19 1% 196 uUs8160 100 1 —
) 1/ 20W 1/ 20w 1/ 20w | SL88042| RTEZ 51 DDRREG PGOOD 1 2 L 1R8190 mnc
3.19V @4.5Vnin VF VF VE A A A Z P CO I
5201 2201 2P2g1\/ oLV v TDFN (1P 35382310 SOPGOOD | S 1758w (5)% ower ntro
1.5V Divider: P1VE DLV VNVON 2 ﬁmm TI CAL blx NC R816_2 1 %ESW --«--v
0.718V @1.45Vnin . 330 2 le Inc. =
sopcorm 15 | sopcoc 1 5. P05 DIV VNON 6 fvancn RsT+h8 ALL_SYS PWRGD R Ugé 2 ALL_SYS PWRGD [ 10 17 s 7 s0g PIVISUS EN — P3V3SUS EN o = d}@ App
1.05V i vi der: 'R8161 |*R8171 |'R8173 GND_THRM PAD 10w NO STUFF
0.723V @1.02Vnin 15K 15K 15K ~ o 1 1 C8190 NOTI CE OF PROPRI ETARY PROPERTY:
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LCD Connect or
1 1
RB363 ['R8364 Internal DP Connector: 518S0829
%Z'éuw § %Z'éuw CRI TI CAL -
N s J8300
20525- 130E- 01
Pul | -ups on panel side, 62 60 s« _PPHV_SOSW LCDBKLT 31
R8361 4.7 kOhmto 3.3V O
7 50 55 gy SMBUS_SMC_0_S0_§DA 1,\/\/\/2 2 12C TCON SDA_R i °
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=MVEM A A<1> —  IRE MEM A_CAB<8> 2124
=MEM A_A<0> —  IRE MEM A_CAB<9> 21 24
NMEM A _ODT<0> — IR NMEM A _ODT<0> 7 20
TP_LPi RSVD1 TP_LPi RSVD1 ;e
TP_LPDDR3_RSVD2 —  TRUE TP_LPDDR3_RSVD2 ;.
=MEM B_A<5> —  TRUE MEM B_CAA<O> 22 24
=MEM B_A<9> — IR MEM B_CAA<1> 22 24
=MVEM B_A<6> — TRUE MEM B_CAA<2> 22 24
=MEM B_A<8> —  TRUE MEM B_CAA<3> 22 24
=MVEM B_A<7> —  IRE MEM B_CAA<4> 22 24
=MVEM B_BA<2> —  TRUE MEM B_CAA<5> 22 24
MEM B_CAA<6> — IR MEM B_CAA<6> 722
=MEM B_A<11> —  IRE MEM B_CAA<7> 22 24
=MEM B_A<15> —  TRUE MEM B_CAA<8> 22 24
=MEM B_A<14> — IR MEM B_CAA<9> 22 24
=MEM B_A<13> —  TRUE MEM B_CAB<0> 23 24
=MEM B_CAS_L —  IRE MEM B_CAB<1> 23 24
=MEM B _WE L —  IRE MEM B_CAB<2> 23 24
=MEM B RAS L — IR MEM B_CAB<3> 23 24
=MEM B BA<0> = IR NVEM B_CAB<4> 23 24
=MEM B _A<2> —  IRE MEM B_CAB<5> 23 24
MEM B_CAB<6> —  IRE MEM B_CAB<6> 72
=MEM B_A<10> —  TRE MVEM B_CAB<7> 25 24
=MEM B _A<1> —  IRE MEM B_CAB<8> 23 24
=MEM B_A<0> —  IRE VEM B_CAB<9> 23 24
NMVEM B_ODT<0> —  TRUE NMVEM B_ODT<0> 722
TP_LPDDR3_RSVD3 — T1RE TP_LPDDR3_RSVD3 ;.
_TP_LPDDR3_RSVD4A— 1rye TP _LPDDR3_RSVDA4 ;o

23 24 61 68

68

68

68

61 21

61 21

61 21

Menory Bit/Byte Sw zzl e

TRUE __VEM A DQ<56> ;¢

MAKE_BASE
0 _=MEM A DQ<0> — TRUE __MEM A DQ<9> 7 e
20 =VEM A DQ<1> — TRUE VEM A DQ<12> ;4
20 _=MVEM A DQ<2> — TRUE__NMEM A DO<10>
20 _=MVEM A DQ<3> — TRE MEM A DQ<11>
20 _=NVEM A DQ<4> — TrRE ___NMEM A DQ<8> -
20 _=MEM A DQ<5> — TRUE _NMEM A DOX13>
20 _=MVEM A DQ<6> — TRE__MEM A DQ<14>
20 _=MVEM A DQ<7> — TRUE __NMEM A DOX15>
0 =MEM A _DQ<8> — TRUE ___MEM A DO<O0> 7 68
20 _=MEM A DQ<9> — TRUE __MEM A DO<1> 7 68
o =MEM A DQ<10> — TrRUE MEM A DQ<2> .
o =MEM A DQ<11> — TrUE NMEM A DO<7> o8
o =MEM A DQ<12> — TtrUE NMEM A DQ<4> 7 68
o =MEM A DQ<13> — TrRUE MEM A DQ<5> .
o =MEM A DQ<14> — TrRUE NEM A DO<3> o8
o =MEM A DQ<15> — TrUE MEM A DQ<6> .
o =MEM A DQ<16> — TrRUE MEM A DQ<29> .
o =MEM A DO<17> — TrRUE NEM A DQ<28> .
o =MEM A DQ<18> — TrRUE MEM A DQ<27> .4
o =MEM A DOQ<19> — 7TrRUE NEM A DQ<31> .
o =MEM A DQ<20> = 7TrRUE MEM A DQ<24>
o =MEM A DQ<21> — TrUE MEM A DQ<25> .
o =MEM A DQ<22> — TrRUE NEM A DQ<26> .
 =MEM A _DO<23> _— M A > e
o =MEM A DQ<24> — TrUE MEM A DQ<18> .4
o =MEM A DQ<25> — TrRUE NEM A DQ<21> .
o =NMEM A DQ<26> — TrRUE MEM A DQ<16> ;4
o =MEM A DQ<27> — TrRUE MEM A DQ<23> .
o =MEM A DQ<28> = 7TrRUE MEM A DQ<20> ;¢
o =MEM A DQ<29> — TrRUE MEM A DQ<19> 4
o =MEM A DQ<30> — 7TrRUE NEM A DQ<22> .
o =MEM A DQ<31> = TrRE MEMA DQX17> ;¢
2 =MEM A DQ<32> = TR MEM A DQ<41>
2 =MEM A DQ<33> — TrRUE NEM A DQ<44> .
a2 =MEM A DQ<34> — TrRUE NEM A DQ<46> o
2 =MEM A DO<35> = TrRUE MEM A DOX47>
o =MEM A DQ<36> — TrRUE NEM A DQ<40> .
2 =MEM A DOQ<37> — TrUE NEM A DQ<45>
2 =MEM A DO<38> = TrUE MEM A DQ<42>
a2 =MEM A DQ<39> — TrRUE NEM A DQ<43> .
2 =MEM A DQ<40> — True  NMEM A DQ<36>
a2 =MEM A DQ<41> — TrRUE NEM A DQ<37> .
2 =MEM A DO<42> — TrRUE NMEM A DQ<34>
2 =MEM A DQ<43> — T1rue  NMEM A DQ<39>
a2 =MEM A DQ<44> — TrRUE NEM A DQ<32> .
- _MEM A _DQ<33> — TRUE MEM A DQ<33> ;.
a2 =MEM A DQ<46> — TrUE  NMEM A DQ<35>
a2 =MEM A DQ<47> — TrRUE NEM A DQ<38> .
2 =MEM A DQ<48> — TrUE MEM A DQ<52> 4
2 =MEM A DO<49> — Ttree MEM A DO<51>
o =MEM A DOQ<50> — TrRUE NEM A DQ<48> .
2 =MEM A DO<51> — 7true NMEM A DQ<49>
a2 =MEM A DQ<52> — TrRUE NEM A DQX53> .
a2 =MEM A DQ<53> — TrRUE NEM A DQ<50> .
2 =MEM A DOQ<54> — T1rue NMEM A DQ<54>
a2 =MEM A DO<55> — TrRUE NEM A DQX55> .
 =MEM A S M A > e
2 =MEM A DO<57> = TR NMEM A DOX62>
o =MEM A DO<58> — 7TrRUE NEM A DQ<60> .
2 =MEM A DO<59> = TR MEM A DOX61>
2 =MEM A DO<60> = TrUE MEM A DQO<59>
a2 =MEM A DOQ<61> — 7TrRUE NEM A DQX63> .
2 =MEM A DO<62> = TrUE MEM A DOX57> ;4

0 =MEM A DQS P<O0>_— TRUE MEM A DOS P<1> 7 s
0 =MEM A _DQS N<O>— TrUE NEM A DQS N<1> 76
o =MEM A DOS P<1>— 1R MEM A DQS P<0> - e
o =MEM A DQS N<1>—" TrRUEE MEM A DQS N<O> 765
20 =NVEM A P<2>— M A P<3> ;e

0 =MEM A DOS N<2>"—" 71rue MEM A DOS N<3> 768
0 =MEM A DOS P<3>— 7TRUE MEM A DQS _P<2> ;s
0 =MEM A DOS N<3>—" TRUE NVEM A DS N<2> 7 6o
2 =MEM A DQS P<4>— 1rE MEM A DOS P<5> ;e
a2 =MEM A DOS N<4>— TrUE NMEM A DOS N<5> 76
2 =MEM A DQS P<5>— 7TrUE MEM A DQOS P<4> ;¢
a2 =MEM A DOS N<5>—" 7TrUE NMEM A DOS N<4> 760
; MEM A DQS P<6> — TtrUE NEM A DQS P<6> 72
TRUE NVEM A DQS N<6> 721

. =MEM A DOS P<7> TRUE___MEM A DOS P<7> 76
a2 =MEM A DQS N<7>— TrUE NEM A DQS N<7> 768

7 68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

23

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

68

MAKE_BASE
» =MEM B _DQ<0> — TRUE NMEM B _DQ<12>
» =MEM B DQ<1> — IRUE MEM B DQ<9> 7 68
»» _=MEM B DQ<2> — 1R __NMEM B DQ<10> ,
» _=MEM B DQ<3> — TRUE__MEM B DQ<11>
»» _=MEM B DQ<4> — T1RUE _NMEM B DQ<13> ,
»» _=MEM B DQ<5> — TrRUE NMEM B DQ<8> .
»» _=MEM B DQ<6> = TRUE MEM B DQ<14> ,
»» _=MEM B DQ<7> — TrRE MEM B DQx15> ,
» =MEM B_DQ<8> — TRUE___NMEM B _DQO<0> B
»» _=MEM B DQ<9> — TRUE __MEM B DQ<1> ,
» =MEM B DQ<10> = 71rue MEM B DQ<2> ,
» =MEM B DQ<11> — TrUE NMEM B _DO<7> .
2 =MEM B DQ<12> — TrRE MMB DQ<4> ;o
» =MEM B DQ<13> — TtrUE MEM B DQ<5> .
» =MEM B DQ<14> — TrUE NMEM B _DO<6> .
» _=MEM B DQ<15> — TtrUE MEM B DQ<3> .
» =MEM B DQ<16> = 1R MEM B DQ<28>
» =MEM B DQ<17> — TtrUE MEM B DQ<29>
» =MEM B DQ<18> — TtrUE MEM B DQ<30>
» =MEM B DQ<19> — TtrUE MEM B DQ<27>
» =MEM B DQ<20> — 7TrRUE MEM B DQ<24>
» =MEM B DQ<21> = 71ree MEM B DQ<25>
» =MEM B DQ<22> — TtrUE MEM B DQ<31>
2 =MEM B 23> = M B 26>
» =MEM B DQ<24> — T1ree MEM B DQ<20>
» =MEM B DQ<25> — 7trUE MEM B DQ<16>
» =MEM B DQ<26> = 1R MEM B DQ<23>
» =MEM B _DQ<27> — 1R MEM B DQ<22>
» =MEM B DQ<28> — TtrUE MEM B DQ<21>
» =MEM B DQ<29> — Ttree MEM B DQX17>
» =MEM B DQ<30> — TtrUE MEM B DQ<18>
» =MEM B DQ<31> — TrRUE MEM B DQ<19>
» =MEM B DQ<32> — TrUE NMEM B _DQ<44>
» =MEM B DQ<33> — TrRUE MEM B DOQ<41>
» =MEM B DQ<34> — 7TrE MEM B DQ<42>
. =MEM B DQ<35> = 1R MEM B DQ<43>
» =MEM B DQ<36> — TRUE NMEM B _DQ<45>
. =MEM B DOQ<37> — true  MEM B DQ<40>
»» =MEM B DQ<38> — TrUE MEM B _DQ<46>
s =MEM B DQ<39> — TrRUE MEM B DQ<47>
o8 6123 7 _VMEM B DQ<32> — 1R __NMEM B DQ<32> ,
. =MEM B DQ<41> — TtrUE MEM B DQ<33>
»» =MEM B DQ<42> — TrRUE NMEM B _DQ<34>
s =MEM B DQ<43> = 1R MEM B DQ<39>
s =MEM B DQ<44> — TtrUE MEM B DQ<36>
o1 o8 s =MEM B DQ<45> — 7TrE MEM B DQ<37>
. =MEM B DQ<46>  — TR MEM B DQ<38>
s =MEM B DQ<47>  — TrUE MEM B DQ<35>
»» =MEM B DQ<48> — TruUE NMEM B _DO<57>
» =MEM B DOQ<49> — trye  MEM B DQ<56>
s =MEM B DQ<50> — 7TrRUE MEM B DQ<60>
» =MEM B DO<51> — trye  MEM B DQ<59>
s =MEM B DQ<52> — TtrUE MEM B DQ<63>
s =MEM B DQ<53> — TrRUE MEM B DQ<62>
s =MEM B DQ<54> — TR MEM B DQ<58>
»» =MEM B DQ<55> — TrRUE MEM B DO<61>
22 =MEM B D M B 49>,
»» =MEM B DQ<57> — TrUE MEM B DO<51>
»» =MEM B DQ<58> — TrRUE NMEM B _DQ<48>
. =MEM B DQ<59> = 1R MEM B DQ<53>
» =MEM B DQ<60> — TrUE MEM B _DQ<52>
s =MEM B DQ<61> — TrRUE MEM B DQ<55>
. =MEM B DO<62> — 1R  MEM B DQ<50>
s =MEM B DQ<63> — TrRUE MEM B DQ<54>
» =MEM B DQS P<0>_ 7TRUE MEM B DQOS P<1>
2 =MEM B_DOS N<O>— 71rE MM B DOQS N<1>
» =MEM B DQS P<1>— 1R MEM B DQS P<0>
» =MEM B DOS N<1>—" 7trUE MEM B DOS N<O>
» =MEM B DQS P<2>— T1rue MEM B DQS P<3>
» _=MEM B N<2>_— NMEM B N<3>
» =MEM B DQS P<3>_— 7TRUE MEM B DQS P<2>
»» _=MEM B N<3>— NMEM B N<2>
22 =MEM B P<4>_— MEM B P<5>
s =MEM B DQS N<4>_— 7TRUE ~MEM B _DQOS N<5>
s =MEM B DQS P<5>— 71rue MEM B DQS P<4>
22 =MEM B DS N<5>_— TRUE MEM B_DQS N<4>
68 s =MEM B P<6>— M B P<7>
68 2 =MEM B DOS N<6>— t1rUe MEM B DOS N<7>
sezar VEM B DOS P<6> — TrRUE NEM B DQS P<6>
wezr MEM B DQS N<6> — 7TRUE NEM B_DOS N<6>

61 68

61 68

61 68
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8 7 6 5 4 3 2 1

Functi onal Test Points NO N
J3501: AirPort / BT Connector J6000: Fan Connector M sc Voltages & Control Signals —TEST t S
FUNC_TEST (Need 6 TPs) FUNC_TEST FUNC_TEST
TRUE PP3V3_W. AN 29 35 36 37 39 OO RE PP5V_S0 R R BRI TRUE PPBUS G3H 27 39 40 47 48 54 60 NO*T%/?ALEBASE
TRUE \F/’WC'F:E E\P/EgDLN o . EAN RT TACH js HBBEE = wme PPVI N SASW TBTBST FET o « _NC PClI E_CLK100M SDP — TRUE TRUE NC PCl E_CLK100M SDP 02
e POEAD FOD N 2w > _TRE _FAN RT_PVM w = _TRE PPBUS_S5_HS COVPUTING I SNS s s 51 55 50 e —NC_POLE_CLKIO00M SDN e TRE NG PCIE CLKI0OM SDN w
[ 2 o (Need to add 1 GND TP) = _IRE _ PPDOI N _GBH 47 a8 60 62 6z 12 PCl E_CLKIOOM F PClI E_CLKI100M F 12 e
B E_CLK100M AP_N 12 29 o7 = tmE _ PP3V42_G3H T e o at ae an w1 _NC PCIE_CLK100M FWN — TRE TRE___NC PCIE_CLK100M FWN e
o>IRE PO E_CLK100M AP_P 1220 o7 J4800: | PD Fl ex Connect or [=_IRE  PPVRTC G3H PR w210 NG PCIE FW D2RP — e RE  NC PCIE FW D2RP 1 e
O—IRE Pet N 14 25 67 Oo—IRE SMC LID 20 35 36 46 =_IRE PP3V3 SUS e T e et e 14 _NC PCIE FWR2D CP — TRUE TRUE NC PCIE FWR2D CP 1462
D—IRE BdE WAKE L 13 20 a1 O—IRE TPAD SPI_M SO R 3 —IRE PP3V3_S3 15 18 19 34 38 39 56 60 63 o1 _NC PCIE_FW R2D CN — TRUE TRUE NC PCIE FW R2D CN 1462
O—IRE o CEEEIE CONN_L 20 o—IRE USB_TPAD P 14 30 68 =_IRE PP3V3 SO ez T 214 _NC USB | RP — TRUE TRUE NC USB | RP oo
= Istj:z AP LK o) ('3 :; » T %_JEEDTESP (NJ_K _ e = e PP3V3 SOSW SSD 7 0 0 e R 62 14 % £B | RN — TRUE TRUE NC USB | RN we| oply pCH
[ CON 29 66 O—IRE 2 TRUE PP1V5_SO . 62 14 B_CANERAP — TRUE TRUE NC USB_CANMERAP o6
= _TRE __ USB BT CONN N 200 S _TRE  TPAD WAKE L . S e Privos_so e o 1 _NC_USB_CANERAN = TRE TeE NG USB CAVERAN i
Oo—IrE__PP3V3 S4 2003975600 c — TRUE  TPAD SPI _MOSI R e [ _IRE _ PP15V TBT selsetel s 14 __NC_USB_SDP — TRE TRE NC USB_SDP e
(Need to add 8 GND TPs) D—IRE ?Ei\éssgél IchR - 2 o—IRE PP3V3 TBTLC 15 17 25 26 27 60 62 14 gg :JE[? SLDNC — TRUE TRUE NC_USB_SDN 14 62
TRUE " TIRUE PP1VO5 TBTLC 2o 21 o5 P<3..1> — TRUE TRUE NC INT M _CP<3..1>
J3700: SSD Connect or |:': TrE  TPAD SPI_I F_EN CONN g Toe  PPVCC S0 CPU mae o _DP_INT_M_C N<3..1> = TrE tRE  NC INT_M_CN<3. . 1> :
FUNC_TEST TRUE_ TPAD SPI_INT_S4 WAKE L _CONN PP1V05_TBTC O sz 12 NG _HDA_SDI N1 — TRE NC_HDA_SDI N1
Need 5 TP: = 3 TRUE 2 27 = TRUE .
D T, e R - £ e PPBUS S5 HS OTFER ISNS ... = NCPO_PME L e me NCPOPMEL "o
S e PoESsOROPg 0o L. = G T Ton PR = G vemn ==V . woee Ll TN QI NCDATA T T o N v
S me PRAVES0____ Peese 3 TaE  SMBUS SMC 3_SCL aann B2 (Need 10200 27 GND TPS) 2 20 77 50 o0 o2 o« _NC CLINK_RESET L = mE TRe NG CLINK RESET L .
TRUE CON 3828 % SMC LSOC RST L 4 = B
= 5o CLKREG GONN L zz [ — Istj:z oP3vAz CaH 34 36 o2 3 _NC_SMC_SYS_LED — TRUE TRUE NC SMC SYS LED s
SMC OOB1_R2D CONN L w0 ¢ SMC_ONCEE L B e e » _NC IR RX_OUT_RC — TRE TRE NC IR RX_OJT_RC -
SMC_OOB1_D2R CONN L w0 OB ——Resr to ata 5 G0 TP o3 s - _NC USB_SMCP — tee TRE NC USB SMCP -
D PCIE_SEL_L 16 30 37000: DG « NC USB_SMCN — TRUE TRUE NC _USB_SMCN .
TRUE SSD_DEVSLP R : -1 n Connect or o o N ERTE = < =RTE ]
3 nr SsD PwkPA L WARN L s FUNC,_TEST (reed 4 TP w2 _NC SMC GEX THROTTLE L — tme tmE  NC SMC GEX THROTTLE L
TRUE SSD_PWR _EN CoO—RE PPDCI N_G3H 7 48 60 62 s _NC SMC FAN 1 CTL — TRUE_TRUE NC SMC FAN 1 CTL .
D 15 30 6 57 E Need 3 TPs) j— -
>_IRE PCl E SSD D2R N<3.. 0> o D IRE P5V_S4RS3 32 33 45 47 52 53 56 60 035 _NC SMC FAN 1 _TACH — TRUE TRUE NC SMC FAN 1_TACH 35 62
o—IRE PCl E SSD D2R P<3.. 0> 1 30 6 (Need to add 5 GND TPs) s23s _NC SMC FAN 5_CTL — TRE TRE NC SMC FAN 5 CTL - o
BQ ECiooM SSD. N oo e J6404: Speaker Co . % gchErwéﬁg EE:DOPV\R =T e e e
POl E CLK100OM SSD P . . Speaker nnect or o2 — TRUE TRUE NC _SMC MPMb_LED PWR 2
OO R eatoadd 8 GO IR —— 2 FUNC_TEST <« _NC SMC MPM6_LED_CHG — e TRE NC SMC MPMB_LED CHG
TRUE SPKRAMP_ROUT_P s 72 23 —NC SMC T25 EN L — TRUE TRE NC SMC T25_EN L 35 62
FUNi4TOEgT22 Canera Connect or Oo—IRE SPKRAMP_ROUT_N s 72 235 —NC SMC DP _HPD L — TRUE TRUE NC SMC DP_HPD L 35 62
> _TRE___MPI_CLK CONN N oo (Need to add 3 GND TPs) - Ncm Ssr\_/aNBLUS,ﬁ Sﬁmm A Sp = e s Ncm Ssr\_@NBLUSQ ngm FWE I -
TRUE M PlI_CLK_CONN P 2 7 PW/ = PWM o
= CAM SENSOR WAKE L _CONN o J6950: Battery Connector w2 o NG BOV_BL =T tae NG BOV_BKL 2
o IRE M Pl_DATA CONN_N 7 FUNC_TEST (Need 4 TP o _1BT B R2D C P<1..0> — TRUE TRUE NC TBT_B R2D CP<1..0> I
>—IRE M PI_DATA CONN P o D—IRE PPVBAT_G3H CONN S) s a8 o _1BT B RPD C N<1..0> — TRE TRUE NC TBT B _R2D CN\<1..0> 25
SVBUS SMC 1 SO SDA OD—IRE SMBUS SMC 5 _G3_SCL 35 38 46 48 71 e IBT B D2R P<1..0> — IRUE_TRUE NC TBT B D2RP<1.. 0> e
14 32 35 38 41 42 67 —
SMBUS_SMC_1_S0_SCL A DO—Ime__SMBUS SMC 5 G3 SDA 35 30 40 48 71 o _1BT_B D2R N<1..0> — trE TRENC TBT B D2RN<I.. 0> -
—>_RE_12C CAM SCK o o—IRE__ SYS DETECT L " 225 _NC TBT_B_LSTX — trE TRENC TBT B LSTX e 2
S e ioccaisn ’ (Need Lo add 4 OND TPe near o _NC DP_TBTPB M_CP<3. 1:25 tme tre _ NC DP _TBIPB M_CP<3._1:2> ...,
oy e Ran: AL SCA E et THD TPs) 37050 and 1 for shi of d) we _NC DP TBTPB M_ON<3..1:25 Tme tme  NC DP TBIPB M CN<3..1:2> .
oY S3F 60 62 25 __NC DP_TBTPB AUXCH CP — TRUE TRUE NC DP_TBTPB AUXCH CP 25 62 [69
J8300: Internal DP Connector o 62 2s __NC DP_TBTPB AUXCH CN — TRUE TRUE NC DP_TBTPB_AUXCH CN 25 62 =
FUNC_TEST (roed 2 TP 2 _TP DP TBTSRC M. CP<3> — 1mp tme  NC DP TBISRC M._CP<3> ®7 TBT
TRUE PPHV_SOSW LCDBKLT ed 2 TPs) 25 _TP_DP_TBTSRC M._CN<3> — TRUE TRUE NC _DP_TBTSRC M._CN<3>
OD—IRE tgg RE]’REHSN g 4 58 25 $E $ $E¥g$ & CP<2> — TRUE TRUE NC DP_TBTSRC M._CP<2>
TRUE 54 58 2 CN<2> — TRUE TRE NC DP_TBTSRC M._CN<2>
e LED RETURN 4 sa 58 22s _NC DP TBTSRC M._CP<1> — tpge tre  NC DP TBTSRC M._CP<1> 25 62
J6100: LPC+SPI Connect or > LED RETURN 3 sa s o225 _NC DP_TBTSRC M._CN<1> — TRUE TRE NC DP_TBTSRC M._CN<1>
FNCTEST . = _1mE _ LED RETURN 2 oo . _TP_DP TBISRC M_CP<0> _— 1mr tme  NC DP TBISRC M._CP<0> °e
TRUE £ %8s nC>—IRE LED RETURN 1 o 58 s 1P _DP_TBTSRC M._CN<O> — TRUE TRUE NC DP_TBTSRC M._CN<0>
O—IRE EE?;VO_SOK24M RS 18 17 32 43 44 49 SO TRUE DP_I NT_HPD_CONN s 62 25 __NC DP_TBTSRC AUXCH CP — TRUFE TRUE NC DP_TBTSRC AUXCH CP 25 62
17 a4 o7 >—1rE 12C TCON SDA R w 62 25 DP_TBT Al = DP_TBT Al 2 62
ODO—IRE LPC AD<3..0> 14 35 44 67 12C T R - —
> _teE SPl_ALT_MXSI u =3 e PP3VE_SOSWLCD UF (eed Z TP |
OO—IRE XDP_LPCPLUS GPI O 15 16 44 D IRE DP_INT_AUX CH C N 58 65
OO—IRE gr/gj![__g RESET_L 18 44 o7 O—IRE DP_INT_AUX CH C P 58 65
O—IRE SNEO 35 36 44 O—IRE DP_I NT_M._P<0> 58 65
[— Istj:z oo ND? L s O—IRE DP_I NT_M._N<O> 55 65
[ — a4 Need t dd 5 G\ND TPs
e s o e )
TRUE a4
g or  LPC ERANVE L N .]7N7ClS: KB BKLT Connect or
TRUE  SPI ROM USE_M.B 15 as FUNC_TEST
o T M GO KRN L e TRUE ___KBDLED ANODE o
OO—IRE SPI _ALT CLK " OO—IRE KBDLED FB i
O—IRE SPI_ALT _CS L w (Need to add 2 GND TPs)
OO—IRE LPC SERI RQ 15 35 4
Do—IRE LPC PWRDVWN L 13 35 44 J1800: XDP Connect or (Only a subset are needed B
OO—IRE g% $g< as a6 4 FUNC_TEST for FCT HWMtest fixture)
OO RE Ve RESET T 35 36 44 TRUE XDP_CPU_TCK s 16 65
D—IRE S 35 36 44 48 D—IRE XDP_PCH TCK 12 16 67
DO IRE MC ROVBOOT 36 44 »—IRE XDP_CPU TDI 6 16 65
OO—IRE SMC RX L 35 36 44 —IRE XDP_CPU_TDO 6 16 65
SMC TVB 55 36 44 O 1RE  XDP_CPUPCH TRST L 612 16 6
= TRUE _ XDP_CPU TNS B i
= T AT TS o Unused nets with offpage
> IRE XDP_PCH _TDI 16 6 (Nets with of fpages not used on this project)
E>—IRE XDP_PCH TDO 12 16 67
> IRE  XDP_CPU PREQ L B HDD PWR_EN 15
O>—IRE_ XDP_CPU PRDY L :: :Z WOL_EN 1
C>—IRE_ XDP_CPU VCCST PVRGD . BT_PWRRST L 1 SYNC_NVASTER=W LL_J43 =
O _eE  PMRSVRST L o HDM TBTMUX_FLAG L . e SYNC DATEZI2/ 177201
oy 1 XDPSYS_PURGC . EW PUE LN » Func Test / No Test
—IRE L 1317 35 [ — 15 02y gl e e T
TRUE  CPU CFG<3> B ENET_NVEDI A_SENSE 15 <
C_TE __PPIV05_SO o w50 a0 LCD PSR_EN o Appl e I nc. Sl
(Need to add 2 GND TPs) o6 87 o0 R D-LDIRQ L 15 8 <E4LABEL>
oDD _PWR_EN_L 1 NOTI CE OF PROPRI ETARY PROPERTY:
ENEr LON PV\R 13 EH(E):LQI\ETOX'\RYMTLQRC\‘P%\‘TAI NED HEREIN | S THE
AUD I P PERI PHERAL DE]— 13 THE POSESSOR AG?EESYTE)FT?EPPIE&LQXCNRG
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= o ALD L PHS _SWTCH EN B 111 NOT T REVEAL OR PUBLIGM 1T I N WHELE GR PART
I'V ALL RI GHTS RESERVED

3 2




Functi onal Test Poi nts
Power Al i ases NO TEST Nets

NOTRRke_Base

J9500: LI O Connect or o os1a —NC USB3RPCI E_SD D2RP — TRUE TRUE NC USB3RPCI E_SD D2RP 14755 o6
FUNC_TEST 66 63 14 __NC _USB3RPCI E_SD _D2RN — TRUE TRUE NC USB3RPCI E_SD_D2RN 14 63|66
—_TaE AUD PVWR EN e PP3V3 S3 PP3V3 S3 66 63 14 __ NC USB3RPCI E_SD R2D CP  — TRUE TRUE NC USB3RPCI E_SD R2D _CP s CPU/ PCH
S wr PP5V S0 _ALT AUD LDO EN . 63 62 60 56 39 38 34 19 18 15 = 15 18 19 34 38 39 56 60 62 63 w6514 __NC USB3RPCIE_SD R2D CN __— NC USB3RPCI E_ SD R2D CN 14 636
TRUE SPKRAMP_SHDN L 45 59 B
g TRUE____PP1V5_SOSW AUDI O o 50 o 5735 __NC_SMC_ADCL6 — TrRE TRE NC SMC ADC16 57 sve
e PP3V3_S0
TRUE SPKRAMP_| NR N 45 59 72
g TRUE SPKRAMP_| NR P 45 59 72
O—IRE USB3_EXTB D2R RC N 59 63 66
O—IRE USB3_EXTB _D2R RC P 59 63 66
O—IRE 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 o
[—>_IRE  SMBUS SMC 2 S3 SDA
[=_IRE  SYS ONEWRE 25 50
[—>_IRE  SMC BC AOK 25 36 48 59
[ IRE  XDP USB EXTB OC L 14 16 50
O—IRE USB_PWR_EN 33 57 59
[>_IRE  FI NSTACKSNS ALERT L o 50
TRUE  HDA SYNC 12 50 7
g TRUE  HDA RST L 12 50 7
Oo—IRE HDA _SDOUT 12 59 67
[—_1eE_ HDA SDI N0 12 50 7
—_1eE_ HDA BIT CLK
e o at
J6955: HALL EFFECT Connect or
FUNC_TEST
O IRE SMC LID R a6
e PP3V42 GBH P
Bead Probes
¢ SR EXTo DaR P CZSW BEAD- PROBE BPAS11
o “USB3_EXTB D2R_RC N 2 BEAD- PROBE BPAS10
T USB3_EXTB D2R Ro_P oM BEAD PROBE BPAS20
o TUSB3_EXTB_R2D C N v BEAD- PROBE BPAS21
. TUSB3_EXTB R2D C P s BEAD- PROBE BPAS13
. USB3_EXTB _R2D N s BEAD- PROBE BPAS12
. TUSB3_EXTB_R2D P sw BEAD- PROBE BPAS23
sees s USB3 EXTB RED P 1y BEAD- PROBE BPAG 22
Unused nets with of fpage
(Nets with of fpages not used on this project)
SD RESET L s
—=_XDP_SDOONN_STATE _CHANGE L 15 1
—=_SD PR EN s
SYNC MASTER=MASTER SYNC DATE=MASTEH
e
Proj ect FCT/ NC/ Al i ases
o e |
d} Appl e I nc. |<SCH_NUM>ID
® <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 105 O: 120
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J41/ 343 Boar d- Speci fi c Spaci ng & Physi ca

Constrai nts

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, MEM_TERM M 16. 2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
DEFAULT TOP, BOTTOM Y =50_OHM_SE =50_OHM_SE o
DEFAULT 1SL2, 1SL11 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL3, 1SL10 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL4, 1 SL9 Y =45_OHM SE =45_OHM SE
DEFAULT * N 100 MM 100 MV 10 M 0 M 0 M
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFALLT’
Si ngl e- ended Physi cal Constraints Spaci ng Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
27P4_OHM SE | TOP, BOTTOM Y 0.310 MW 0.310 MW o 1: 1_SPACI NG * 0.100 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 ? »
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 &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’@#"
PCI E_80D * =80_CHV 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_OHMDIFF | =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 Eicpuin *7RX N Pl E720THERFB. - 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 2 -
PCl E_PCH_TX PCl E_PCH_TX * PO E_TXETX pmpa—" . —ox_DIELECTRIC -
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 27P4S CPU_COVP. CPU_SM _RCOVP<2> .
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_45S 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
CO—BCLE_CPU_SSD R2D PCLE 80D PCLE_CPU TX PCIE SSD R2D C P<3..0> ;5
CO—PCE_CPU SSD R2D PCIE_80D POLE CPU TX PCIE SSD R2D C N<3..0> ;5
[ PCl E_80D PCIE_CPU TX PCl E SSD R2D P<3..0> 30 62
= PCI 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>
[ PCl E_80D PCIE_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
CO—BPCOE_CPU SSD PR PCIE_80D POLE 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
CO—BCLE CLKI00M SSD CLK_PCIE_80D CLK PCE PCl E_ CLK100M SSD N 12 30 62 PCl e SSD
[ 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
[ DE_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 : % ﬁ&c‘(:‘ﬁCCPN 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—t 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
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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‘G&:" 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. SPlL_45S <pl TPAD SPI MOSI o a J— C
UART I nterface Constraints (= SBL_A5S. el TPAD SBL_M SO =2
_ 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 —
CO—USB EXTA USB_80D USB. USB _EXTA P 14 33 -
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' ’ D_LmiFXTA lﬁﬂiﬂnn LISB. USB A N s
I i [ 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 .
i O UsB2_EXTA USB_80D USB USB2_ EXTA MUXED N .
USB 2.0 Interface Constraints _ o ea ‘o aon . USB2 EXTA MIXED E B .
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O UsB2_EXTA USB_80D uss | B2_EXTA ED 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 lﬁﬂiﬂnn lsﬂ?ipmiRX USB3 ExrA 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 USB_80D USB3_PCH TX USB3 EXTA R2D C P 14
USB 3.0 Interface Constraints :': USB_80D usea_poi Tx | USB3_EXTA R2D C N .
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 WG } EXTR USB_80D USB USB EXTB P 1459 63 |
- - — — , EXTR USB 80D USB USB EXTB_N 14 59 63
USB3_PCH_TX USB3_PCH_TX USB37TX2»TV‘ _ USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C ? _ 3_EXTR_BX USE_B0D USRa_POE | SB3_EXTB_DZR P e B
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_Di ELECTRI C ? O LSBa_EXTR RX USB_80D usea pcH Rx | USB3_EXTB_D2R N 1450 63
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX | | USB3_TX20THERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2 = USE_80D usss pesrx | USES EXTB PR RGP
- " - - - : e i s USB_80D use3_pcH Rx | USB3_EXTB D2R RC N 50 63
USB3_PCH_RX *_PCH_RX * USB3_RX20THERRX | | USB3_RX2OTHERRX| TOP, BOTTOM| =5x_DI ELECTRI C ? [O—LSBa_EXTR TX USB_80D usea pcH TX | USB3_EXTB_R2D P 50 63
N n - - [CO—UsB3_EXTB TX USB_80D use3 pcH TX | USB3_EXTB R2D N s 63
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
- - — - = [ UsSBa_SD RX USB_80D USB3_PCH_RX RPCI E_SD D2RP 14 63
USB3_PCH_RX _TX USB3720THI»EFV\‘?-|S.H USB3_20THER TOP, BOTTOM 5x_DI ELECTRI C ? oy USE_A0D USRa_PCH | 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
USB3_PCH_RX « RX R USB3_20THERHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEI GHT CO—USB3_SD TX USB_80D usea_pcH 1X | NC USB3RPCI E_SD _R2D CN 1, 65
=== 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
USB3 PCH RX * * USB3 20THER USB3_RX2RX * =2. 5x_DI ELECTRI C ? [ USB_80D usea pcH TX | USB3_SD R2D P
- = = USB3 TXOOTHERTX n Zax DIELECTRIC . = USB_80D usea pcH TX | USB3_SD R2D N
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
. Z O PCHDIEEQK UNUSED | QLK POE 80D| QK POE
USB3_RX2TX 6x_DI ELECTRI C ? ‘ PCH_DI FECI K_UNUSED, | GLK_POLE ROD | LK POLE PCH CLK96M DOT
USB3_20THERHS * =4x_DI ELECTRI C ? O —BCHDIEEQK UNUSED | LK POIE 8ODI QLK POE PCH CLK100M SATA P
- PCH CLK100M SATA
. Z O PBCHDIEEQK UNUSED | QLK POE 80D| QK POE
USB3_20THER 3x_DI ELECTRI C ? cPU 458 CLK_PCLE PCH CLK14P3M REFCLK
SOURCE: 471984_Cheif _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:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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LPC Bus Constraints

SOURCE: Cal pel | a

Pl at f or m Desi

gn CGuide for

| bex Peak M (DG 398905-398905_v1.5),

Section 3.15

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’@#"
LPC_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
CLK_LPC_45S * =45_OHM SE =45_OHM SE =45_0OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
LPC * =3x_DI ELECTRI C >
CLK_LPC * =4x_DI ELECTRI C 2

SOURCE: Cal pel | a

Pl at f or m Desi

gn CGuide for

| bex Peak M (DG 398905-398905_v1.5),

Section 3.15

SMBus Interface Constraints

PHYSI CAL_RULE_SET LAYER 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

XDP Constraints

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY 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 LINE-TO LINE SPACING |  WEI GHT
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 LINE-TO LINE SPACING | VeI GHT
SsPI * =4x_DI ELECTRI C 2

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
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 | V&I GHT
PCH_I TP * =2: 1_SPACI NG ?

System Cl ock Si gnal

Constrai nts

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’@#"
DP_80D * =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER 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 ’
DP_2DP * =3x_DI ELECTRI C 2 DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C o
DP_20THERHS * =4x_DI ELECTRI C 2 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_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI ’\GﬁRULEisE.r
DP_TX DP_TX * DP 2DP
DP_TX *_TX * DP_20THERHS
DP_TX «_RX * DP_20THERHS
DP_TX * * DP_20THER

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’@#’{
CLK_SLOW 45S * =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 LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' o

CLK_SLOW * =2x_DI ELECTRI C I
CLK_25M * =5x_DI ELECTRI C ? o 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 SP| SPI __MOSI 2
[>—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 SPI SPI _CS0_L aa
[ 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 SPI SPI _M.B_MOSI aa
[ SPl_45S SPI SPI_M.B_M SO a4
O SPl_45S SPI SPIL_MB CS L aa
[O—PQE AR R2D PCl 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
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER GIQLE)A\((E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z" 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 '\/EM_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 L LA DOS_ = >
NEM_20THERVEM * =4x_DIELECTRIC| 2 MM ADEL MEM 70D MEMLA DB ENVCA i P<7S T —
= LA_DQS 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 720 2
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_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI mﬁmLFﬁ?lﬁr» NET_SPACI NG_TYPEL1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI mﬁmLFﬁ?lﬁr» I\/EM_B_CMJ) I\/EM_ 405 I\/EM_CND = 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_2 = 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
EMB .. > .
MEM A_DQS 5 |MEM A _DATA_5 * MEM_DQS20/NDATA MEM A_DQS_5 * * MEM_20THER = ﬁm-g-% Sﬂg? ﬁm-jg: ﬁm_g_$1ﬁ 3 = 5 6> °
[— A B A A B_ _ =\Yl= . -
MEM A DQS_6 |MEM A _DATA_6 * VEM_DQS20/NDATA MEM A DQS_6 * * MEM 20THER ——MEM B_DQSO 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?F MEM_A_DATA_6|NEM * _DATA NEM_20THERVEM
ki " " * > "
VEM OVD VEM CTRL " prypp—— MEM B_DATA_2 I\/EM_ZOTHVIkEI?F MEM_A_DATA_7|NEM * _DATA NEM_20THERVEM
VReTR " " * > "
VEM CTRL VEM CTRL " P p——— MEM B_DATA_3 I\/EM_ZOTHVIkEI?F 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 - - I\/EM_ZOT‘H'Eﬁi MEM B_DATA 5|NEM *_DATA * - NEM 20THERNEM o Ap pl 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.

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 &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"

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

Thunder bol t/ DP Net

Properties

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 TIBIDP_TX TBT B R2D C N<1.. 0> I
[— 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 TRIDP_80D TIBIDP_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> 62
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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M PI

| nterface Constrai nts

Properties

PHYSI CAL_RULE_SET

LAYER

ALLOV
ON

ROUTE
UAYER? M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

M PI_85D

=85_0HM.DI FF

=85_OHM DI FF

=85_OHM DI FF

=85_OHW DI FF

=85_OHM DI FF

=85_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I 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

31 32

31 32

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OS2 MEMAaK S2_MEM 85D S2_MEM O K NVEM CAM CLK P
O—S2 MEM K S2_MEM 85D S2_MEM QLK VEM CAM CLK_N
OS2 MEM CNTI S2_NEM 45S S2_MEM CTRI VEM _CAM CKE
[CToD>—S2_MEM ONTL S2_NEM 45S S2_MEM CTRI MEM CAM CS L
m S2_NEM 45S S2_MEM CTRI NVEM CAM ODT
S2_NEM CVD S2_NEM 45S S2_MEM CTRI NVEM CAM CAS L
>—S2_MEM QWD S2_NEM 45S S2_MEM CTRI NVEM CAM RAS L
O—S2_MEM QVD S2_NEM 45S S2_NEM CVD NVEM CAM VE L
OS2 MEM D S2_NMEM 45S S2_MEM CMD MEM _CAM BA<0>
OS2 MEM QD S2_MEM 45S S2_NEM CMD MEM CAM BA<1>
OS2 MEM QD S2_NEM 45S S2_NEM CVD VEM _CAM BA<2>
>—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO VEM CAM DQS P<0>
CO—S2_MEM DQS0 S2_MEM 85D S2_MEM DQSO VEM CAM DQS N<O>
S2_NEM DQS1 S2_MEM 85D S2_MEM DQS1 MVEM CAM DQS_P<1>
[>—S2_MEM DQS1 S2_MEM 85D S2_MEM DQS1 NVEM CAM DOS N<1>
[T S2_MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NVEM CAM DivkO>
S2_MEM DATA 1 S2_NEM 45S S2_MEM DATAI NVEM CAM Divk1>
S22 MEM A S2_MEM 45S S2_MEM CMD MEM CAM A<14..0>
OS2 MEM DATA 0 S2_NEM 45S S2_NMEM DATAQ NMVEM CAM DQ<7. . 0>
O S2_MEM DATA 1 S2_NEM 45S S2_NEM DATAI NMVEM CAM DQx15. . 8>
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA P
> MPL_DATA S2 M Pl_85D M Pl _DATA M Pl _DATA N
[ M Pl _85D M Pl _DATA M Pl _DATA _CONN_P
= M Pl_85D M Pl _DATA M Pl _DATA CONN N
> MPLaK s M Pl_85D K MPI MPl_CKP
> MPL_ QK s M Pl_85D K MPI MPl_CLK N
T M Pl_85D K MPI MPI_CLK CONN P
By M Pl_85D K MPI MPlI _ClLK CONN N
S2_NEM PR PP1V35_CAM
[Een S2_NMEM PUWR PPOV675_CAM VREF
e S2_NEM PR PPOV675_MEM CAM VREFCA .
= S2_MEMPWR | PPOV675_MEM CAM VREFDQ s

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
82 ’\/EM C'\/D 82 ’\/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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SMC SMBus Net Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%ITE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET TYPE
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MV 0.1 MV ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
2TOL_DI FFPAI R * =STANDARD 0.2 W 0.1 MW =STANDARD 0.1 MV 0.1 MV . SMC 0_SO_ | SMB 455 R 50S | SMB SMBUS SMC 0_SO0_SCL 35 38 58
L SMC QSO | SV 455 R 50S | SMB SMBUS _SMC O_SO_SDA 35 30 58
_SMC_1_S0_ | SMB 455 R 50S | SVB SMBUS SMC 1 SO _SCL 14 32 95 38 41 42 62 67
_SMC_1_S0_ | SMB 455 R 50S [ SMB | 1 DA 14 32 35 38 41 42 62 o7
_SMC.2_S3_ | sve ass Rsosfsvs | SMBUS SMC 2 S3 SCL o5 38 59 63
L SMC 2 S3 | SV 455 R 50S | SV SMBUS SMC 2 S3_SDA 55 38 59 63
L SMC 3 | sve ass Rsos|sve 0 | SMBUS SMC 3 SCL~~  sissseae
L SMC 3 | SV 455 R 50S | SMB SMBUS SMC 3 SDA o4 35 38 12 &2
_SMC.5_G3_ | SVB 455 R 50S | SVB SMBUS SMC 5_G3_SCL 55 38 45 18 62
L SMC 5 G3 | SVB 455 R 50S | SVB SMBUS SMC 5_G3_SDA 55 38 45 18 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 EEPAIR 2T01_DI EEPAI R CHGR CsSlI _N s
[ 2T01_DI EEPAI R CHEGR CSI _R P .
[ 2T01_DI EEPAI R CHGR CSI _R N 48
[ —SENSE DI EEPAIR 2T01_DI EEPAI R CHGR CSO P s
CO—SENSE DI EFPAIR 2T01_DI EEPAI R CHGR CSO N s
[ 2T01_DI EEPAI R CHGR CSO R P 21 a8
[ 2T01_DI EEPAI R CHGR CSO R N 21 a8
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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 GN\D CLK_PCI E * Gu07WW
ao * =STANDARD 2 an PCl E* * G\D_P2W
oD SATA* * oD P2MW
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o o UsE* . G\‘D7P2W —
GND_P2MV * 0.20 MM 10000 o Lvps . D2
PWR_P2MM * 0.20 MM 10000 SB_PORER GKPAE . PYR_Pa
SB_POVER SATA* * PVWR_P2MV
SB_POVER SATA* * PWR_P2MWM

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
[O—SENSE_DI FEPAI R SENSE_1TO1 459 SENSE | SNS_LCDBKLT_ N
[O—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS LCDBKLT P
[—SENSE DI FEPAIR SENSE_1TOl 459 SENSE | SNS_PANEL_N
[O—SENSE DI FEPAIR SENSE_1TOl 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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