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BOM Vari ant s

BOM NUMBER

BOM NAME

BOM OPTI ONS

Bar Code Labels / EEEE #' s

639- 3469

PCBA, MLB, 1. 5GHZ, HY 4GB, J11

J11_OWPTS, CPU 1. 5G-Z, EEEE: DYKL, DOR: HYNI X_4GB.

639-3470

PCBA, M.B, 1. 5GHZ, SA 4GB, J11

J11_CWNPTS, CPU: 1. 5G-Z, EEEE: DYKH, DOR3: SAVSUNG_ 4GB

639-3473

PCBA, M.B, 1. 5GHZ, HY 8GB, J11

J11_OWPTS, CPU 1. 5G-Z, EEEE: DYKJ, DORS: HYNI X_8GB.

639- 3659

PCBA, M.B, 1. 5GHZ, EL 8GB, J11

J11_OWNPTS, CPU 1. 5GZ, EEEE: FOV3, DOR3: ELPI DA 8GB

639-3471

PCBA, MLB, 1. 7GHZ, HY 4GB, J11

J11_OWPTS, CPU 1. 7G-Z, EEEE: DYKK, DORS: HYNI X_4GB.

639-3472

PCBA, M.B, 1. 7GHZ, SA 4GB, J11

J11_CWNPTS, CPU: 1. 7GHZ, EEEE: DYKF, DOR3: SAVSUNG_ 4GB

639-3775

PCBA, M.B, 1. 7GHZ, EL 4GB, J11

J11_OWNPTS, CPU 1. 7G'Z, EEEE: F27J, DOR3: ELPI DA 4GB

639-3474

PCBA, MLB, 1. 7GHZ, HY 8GB, J11

J11_OWPTS, CPU 1. 7G'Z, EEEE: DYKG, DOR3: HYNI X_8GB.

639-3774

PCBA, M.B, 1. 7GHZ, SA 8GB, J11

J11_CWNPTS, CPU: 1. 7GHZ, EEEE: F27D, DOR3: SAVSUNG_8GB

639- 3660

PCBA, M.B, 1. 7GHZ, EL 8GB, J11

J11_OWNPTS, CPU 1. 7G'Z, EEEE: FOVA, DOR3: ELPI DA 8GB

639-3776

PCBA, MLB, 2. 0GHZ, HY 4GB, J11

J11_OWPTS, CPU 2. 0G-Z, EEEE: F27K, DOR3: HYNI X_4GB.

639-3778

PCBA, MLB, 2. 0GHZ, SA 4GB, J11

J11_CWNPTS, CPU: 2. 0G-Z, EEEE: F27G DOR3: SAVSUNG_ 4GB

639-3780

PCBA, M.B, 2. 0GHZ, EL 4GB, J11

J11_OWNPTS, CPU: 2. 0G-Z, EEEE: F27H, DOR3: ELPI DA 4GB

639-3777

PCBA, M.B, 2. 0GHZ, HY 8GB, J11

J11_OWPTS, CPU 2. 0G-Z, EEEE: F27C, DOR: HYNI X_8GB.

639-3779

PCBA, M.B, 2. 0GHZ, SA 8GB, J11

J11_CWNPTS, CPU: 2. 0G-Z, EEEE: F27F, DOR3: SAVSUNG_8GB

639-3781

PCBA, M.B, 2. 0GHZ, EL 8GB, J11

J11_CWNPTS, CPU: 2. 0G-Z, EEEE: F279, DOR3: ELPI DA 8GB

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_DYKL] CRITI CAL EEEE: DYKL
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_DYKH CRITI CAL EEEE: DYKH
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_DYKK] CRITI CAL EEEE: DYKK
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_DYKF] CRITI CAL EEEE: DYKF
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_DYKJ] CRITI CAL EEEE: DYKJ
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_DYKG CRITI CAL EEEE: DYKG
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_FOV3] CRITI CAL EEEE: FOV3
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_FOV4] CRITI CAL EEEE: FOV4
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_F279] CRITI CAL EEEE: F279
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_F27C) CRITI CAL EEEE: F27C
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_F27D] CRITI CAL EEEE: F27D
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_F27F] CRITI CAL EEEE: F27F
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_F27G CRITI CAL EEEE: F27G
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_F27H) CRITI CAL EEEE: F27H
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_F27J] CRITI CAL EEEE: F27J
825- 7670 1 LABEL, TEXT, M.B, K21/ K78 [ EEEE_F27K] CRITI CAL EEEE: F27K

085-3937

J11 M.B DEVELOPMENT BOM

J11_DEVEL: ENG

607- 9089

CWN PTS, PCBA, M.B, J11

J11_cowen

939-0479

PCBA, M.B, 1. 9GHZ, HY 4GB, J11

J11_CWPTS, CPU 1. 9G-Z, EEEE: DYKL, DOR3: HYNI X_4GB.

Sub- BOVs

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 3037 1 J11 MB CEVELOPMENT BOM DEVEL CRITI CAL DEVEL_BOM
607-9089 1 W PTS, PCBA, M8, 311 aneTs CRITI CAL J11_oweTS

SYNC DATE=11/16/2010
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J11 BOM GROUPS

BOM GROUP BOM OPTI ONS
J11_COVMMON ALTERNATE, COVMON, J11_M SC, J11_DEBUG ENG, J11_PROGPARTS, USBHUB2513B, EDP: YES, PCH_C1
J11_M SC HUB_3NONREM TBT, MPMB: YES, CPUVEM_SLG NO, PP5V5_DCI N: NO, TPAD_PCH: NO, SKI P_5V3V3: | NAUDI BLE, BTPWR S4, TBTHV: P15V, LVDDR3_HW YES, AXG_ACOUSTI CS: NO

J11_PROGPARTS

BOOTROM_PROG, SMC_PROG, TBTROM PROG

J11_DEVEL: ENG

ALTERNATE, BKLT: ENG, XDP_CONN, XDP_PCH, DDRVREF_DAC, VREFDQ ML_NB, VREFCA: LDO_DAC, SOPGOCD_| SL, S3_S0_LED, VOCI O1 SNS_ENG, Al RPORTI SNS_ENG, HDDI SNS_ENG, LCDBKLTI SNS_ENG

J11_DEVEL: PVT

XDP_CONN

J11_DEBUG ENG

DEVEL_BOM MO YES, XDP, XDP_CPU: BPM LPCPLUS

J11_DEBUG PVT

DEVEL_BOM BKLT: PROD, MOJQ: YES, XDP, LPCPLUS, VREFDQ LDO, VREFCA: LDO, XDP_CPU: BPM VCC! O SNS_PRCD, Al RPORTI SNS_PRCD, HDDI SNS_PRCD, LCDBKL TI SNS_PRCD

J11_DEBUG PROD

BKLT: PROD, MOJO! YES, XDP, LPCPLUS, VREFDQ LDO, VREFCA: LDO, XDP_CPU: BPM VCCI O SNS_PRCD, Al RPORTI SNS_PROD, HDDI SNS_PRCD, LCDBKL TI SNS_PROD

DDR3: HYNI X_4GB

RANCFQO: L, RAMOFGL: L, RAMCFGR: L, RAMCFGS: L, DRAM_TYPE: HYNI X_4GB

DDR3: HYNI X_8GB

RANCFQO: L, RAMOFGL: L, RAMCFG2: H, RAMCFGS: L, DRAM_TYPE: HYNI X_8GB

DDR3: SAVBUNG 4GB

RANCFQO: L, RAMOFGL: H, RAMCFGR2: L, RAMCFGS: L, DRAM_TYPE: SAVBUNG 4GB

DDR3: SAMSUNG_8GB

RANCFQO: L, RAMOFGL: H, RAMCFG2: H, RAMCFGS: L, DRAM_TYPE: SAVBUNG 8GB

DDR3: ELPI DA_4GB

RANMCFQO: H, RAMOFGL: H, RAMCFGR2: L, RAMCFGS: L, DRAM_TYPE: ELPI DA_4GB

DDR3: ELPI DA_8GB

RAMCFQO: H, RAMOFGL: H, RAMCFG2: H, RAMCFGS: L, DRAM_TYPE: ELPI DA_8GB

Progranmabl e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550865 1 EEPROM 256KBI T, SPI , 5SMHZ, 1. 8V, 2X3QFN u3690 CRI TI CAL TBTROM BLANK
34153526 1 |G EEPROM Cactus R dge (V1.2) PIB, J11/313 w3690 CRITI CAL TBTROM PROG
33851098 1 1C, SVCL2- A3, 40MHZ/ 50DM PS NCU, 9X9, 1578GA 14900 CRITI CAL SME_BLANK
34153434 1 1 SMC P B, 311 14900 CRITI CAL Sve_pros
33550809 1 G4 NBIT ST SERAL DUAL 110 FLASH 956%0. 8 U100 CRITI CAL BOOTROVLBLANK
33550803 1 G4 NBIT ST SERAL DUAL 110 FLASH 956%0. 8 U100 CRITI CAL BOOTROVLBLANK
34153527 1 ICEFI ROV PIB, J11/013 06100 CRITI CAL BOOTROM_PROG

Alternate Parts

PART NUMBER | ALTERNATE FOR| BOV OPTI ON REF DES | COWENTS:

PART NUVBER
37650855 37650613 AL Diodes alt to Toshiba
37650977 37650859 ALL Diodes alt to Toshiba
37650972 37650612 ALL Rohm al t to Toshi ba
13850676 13850691 AL Mirata alt to Sansung
37150709 37150652 AL NP alt to NP
13850671 13850673 AL Taiyo alt to Mrata
15251085 15251307 AL Toko alt to Cyntec
15251462 15251295 AL Toko alt to NEC i nductor
13850684 13850660 AL Mirata alt to Taiyo Yuden
13850703 13850648 AL Mirata alt to Taiyo Yuden
15251493 15251300 AL Coileraft M5274 alt to Mirata
15250586 15251301 AL Dal e/ Vishay alt to Oyntec
35353238 35351428 AL Intersil alt to CPA2333
37250186 37250185 AL NXP alt to Diodes
19750431 19750432 AL 200uW Epson alt to NDK
37651053 37650604 AL Diodes alt to Fairchild
37650855 37650613 AL Diodes alt to Toshiba
37650003 37650796 AL Fairchild alt to Siliconix
37150713 37150558 AL Diodes alt to ST Mcro
12850333 998- 4435 AL sanyo alt to Kemet
12850357 998- 4435 AL sanyo H gh Vol tage Polymer alt
998- 4715 998- 4435 AL Kemet Rectangul ar Design alt
998- 4716 998- 4435 AL Kemet Flute Design alt
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Mbdul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754197 1 1 VB, QBPS, ES2, KO, 1. 5, 17W 2+2, 0. 95, 4M ULVB U1000 CRI TI CAL CPU: 1. 5GHZ
33754299 1 1 VB, QCOE, GS, L1, 1. 7, 17W 242, 1. 05, 3M ULVBG U1000 CRI TI CAL CPU: 1. 7GHZ
33754296 1 1VB, QC9B, GS, L1, 2. 0, 17W 242, 1. 15, 4M ULVBG U1000 CRI TI CAL CPU: 2. 0GHZ
33754198 1 1 VB, QBTP, ES2, KO, 1. 5, 17W 2+2, 0. 95, 4M ULVBGA U1000 CRI TI CAL CPU: 1. 5GHZTDP
33754299 1 1 VB, QCOE, GS, L1, 1. 7, 17W 242, 1. 05, 3M ULVBG U1000 CRI TI CAL CPU: 1. 7GHZTDP
33754296 1 1VB, QC9B, GS, L1, 2. 0, 17W 242, 1. 15, 4M ULVBG U1000 CRI TI CAL CPU: 2. 0GHZTDP
33754297 1 1VB, QC9C, G8, L1, 1. 9, 17W 242, 1. 15, 4M ULVBG U1000 CRI TI CAL CPU: 1. 9GHZ
33754165 1 1 C, PCH, PPT- MB, SFF, ES1 u1800 CRI TI CAL PCH_ES1
33754180 1 1 C, PCH, PPT- MB, SFF, ES2, BO u1800 CRI TI CAL PCH_ES2
33754235 1 1 C. PCH, PPT- MB, SFF, P- Q8, C0 u1800 CRI TI CAL PCH_CO
33754275 1 1 C, PCH, PPT- MB, Q577, C1, Q8 u1800 CRI TI CAL PCH_C1
33754275 1 1 C, PCH, PPT- MB, Q577, C1, Q8 u1800 CRI TI CAL PCH_C1TDP
33851108 1 1 C, TBT, CR 4C, LP, ES3, 288 FCBGA, 12X12MVM u3600 CRI TI CAL TBT
33380622 4 | C, SDRAM 2GBI T, DDR3L- 1600, GEMVA, 78P FPGA U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33380622 4 | C, SDRAM 2GBI T, DDR3L- 1600, GEMVA, 78P FPGA U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33380622 4 | C, SDRAM 2GBI T, DDR3L- 1600, GEMVA, 78P FPGA U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33380622 4 | C, SDRAM 2GBI T, DDR3L- 1600, GEMVA, 78P FPGA U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350625 4 1 C, SDRAM 4GBI T, 512MK8, DDR3- 1600, 82 FBGA U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: HYNI X_8GB
33350625 4 1 C, SDRAM 4GBI T, 512MK8, DDR3- 1600, 82 FBGA U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: HYNI X_8GB
33380625 4 1 C, SDRAM 4GBI T, 512MK8, DDR3- 1600, 82 FGBA U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: HYNI X_8GB
33380625 4 1 C, SDRAM 4GBI T, 512MK8, DDR3- 1600, 82 FBGA U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_8GB
33350623 4 1 C. SORAM 2GBI T, DDR3- 1600, 035, 78P FBGA 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350623 4 1 C. SDRAM 2GBI T, DDR3- 1600, 035, 78P FBGA U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350623 4 1 C. SORAM 2GBI T, DDR3- 1600, 035, 78P FGBA U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350623 4 1 C. SORAM 2GBI T, DDR3- 1600, 035, 78P FBGA U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350642 4 1.C, SORAM 4GBI T, DDR3- 1600, C- DI E, 78P FBGA 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 8GB
33350642 4 1:C, SORAM 4GBI T, DDR3- 1600, C- DI E, 78P FBGA U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG_8GB
33350642 4 1.C, SORAM 4GBI T, DDR3- 1600, C- DI E, 78P FGBA U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG_8GB
33350642 4 1.C, SORAM 4GBI T, DDR3- 1600, C- DI E, 78P FBGA U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 8GB
33350628 4 | C, SDRAM 2GBI T, DDR3L- 1600, REV D, 78P FBGA U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350628 4 | C, SDRAM 2GBI T, DDR3L- 1600, REV D, 78P FBGA U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350628 4 | C, SDRAM 2GBI T, DDR3L- 1600, REV D, 78P FGBA U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350628 4 | C, SDRAM 2GBI T, DDR3L- 1600, REV D, 78P FBGA U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350629 4 | C, SDRAM 4GBI T, DDR3L- 1600, REV B, 78P FBGA U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: ELPI DA_8GB
33350629 4 | C, SDRAM 4GBI T, DDR3L- 1600, REV B, 78P FBGA U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: ELPI DA_8GB
33350629 4 | C, SDRAM 4GBI T, DDR3L- 1600, REV B, 78P FGBA U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: ELPI DA_8GB
33350629 4 | C, SDRAM 4GBI T, DDR3L- 1600, REV B, 78P FBGA U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: ELPI DA_8GB

607- 6811 1 ASSENBLY, SUBASSY, PCBA, HALL EFFECT, K99 16955 ORI TI CAL
35382929 1 1C, 1 SL6259, BATCHARGER, 3% 4CAMM QFN28. u7000 CRITI CAL
946- 3116 1 M.B, DYMAX UV EB 0.22 GRAM K78 GLUE CRITI CAL
PD Modul e Parts
806- 3706 1 CAN, TOPSI DE, COVER, ALT, J11/ J13 TBTTOPSI DE_2P_COVER CRI TI CAL
806- 3705 1 CAN, TOPSI DE, FENCE, ALT, J11/ J13 TBTTOPSI DE_2P_FENCE CRI TI CAL
806- 3214 1 CAN, TOPSI DE, J11/ J13 TBTTOPSI DE_1P CRI TI CAL
806- 3216 1 CAN, MDP, J11/ 013 MDPCAN CRITI CAL
806- 3083 1 SHLD, USB, M.B, J11/J13 USBCAN CRITI CAL
806- 3142 1 CAN, TBT, J11/J13 TBTFENCE CRI TI CAL
806- 3215 1 CAN, COVER, TBT, J11/ 13 TBTCOVER CRITI CAL

4GB
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Functi onal

J4001: AirPort / BT Connector
FUNC_TEST
[ TRE PP3V3 WAN F (Need 6 TPS) 36 a1
[— IRUE WFI_EVENT L 36 40 41
f— TRE PCLE AP R2D N 36 o8
F— TRE PCIE AP R2D P 36 o8
[— IRUE PCl E_CLK100M AP_N 16 36 68
: IRUE PCl E CLK100M AP P 16 36 68
F— TRE USB BT CONN P 3 67
s TRE USB BT CONN N 3 67
: IRUE PCIE AP D2R P 16 36 68
[ — IRUE PCIE AP D2R N 16 36 68
: IRUE PCl E WAKE L 17 36
fa—t IRE AP RESET CONN L 36
s IRE AP_CLKREQ O L a6
s 1RE PP3V3 S3RS4 BT F a6
(Need to add 8 GND TPs)
J4501: SATA SSD Connect or
FUNC_TEST
= e PP3v3 S0 ssp FLT  (Need 5 TPs)
F TRE SATA SSD 2R P 37 67
D IRE SATA SSD D2R N .
fa— TRE SATA SSD ReD N a7 o7
F TRE SATA SSD ReD P a7 o7
= TRE SMC OOB1 RX L a7 40
: IRUE SMC OOB1 TX L 37 40 41
[ IRE PCl E SSD D2R N<1> 8 37 65
[ TRUE PCl E_SSD 2R P<1> 8 37 65
f— TRE PCIE_SSD R2D N<1> a7 65
f— IRE PCIE SSD R2D P<1> -
s TRE PCI E_CLK100M SSD N 16 37 65
F TRE PCIE_CLK100M SSD P 16 37 65
= TRE SSD CLKREQ L 16 37
fa— TRE SSD_RESET L 25 a7
F TRE SATA PCIE SEL a7
s TRE SSD_P3V3S0_EN a7
(Need to add 6 GND TPs)
runc test  J4700: LI O Connect or
[ e =PP3V42 G3H ONEW RE 730
f— IRE =PP3V3 SO AUDI O 730
= IRE =PP3V3RLV5_SO_AUDI O 7 3
s IRE SYS ONEW RE a9 40
= IRE SMC_BC ACOK 39 40 a1
f— IRE =USB PWR EN 38 39 61
] IRE =12C LI O SDA 20 a3
- IRE =12C LIO SCL 30 a3
s IRE =12C MKEY SCL 39 43
[ IRE =12C M KEY SDA 30 43
D TRUE AUD | PHS SW TCH EN 25 39
D TRUE AUD | P_PERI PHERAL DET 18 39
D IRUE AUD 1 2C INT L 18 39
= IRE AUD GPI O 3 29 50
s IRE SPKRAMP | NR N 39 50 71
D IRUE SPKRAMP_ I NR P 39 50 71
[ - IRUE USB EXTB N 24 39 67
D IRUE USB EXTB P 24 39 67
= IRE USB_CAMERA N 18 39 67
s IRE USB_CAMVERA P 18 39 67
= IRE HDA SDOUT 16 39 68
= IRUE HDA BIT CLK 16 39 68
s IRE HDA_SDI NO 16 39 68
= IRE USB EXTB OC L 23 39
= IRE HDA RST L 16 39 68
s IRE HDA SYNC 16 39 68
= IRE USB3 EXTB RX RC N 39 67
f— IRE USB3 EXTB RX RC P 30 67
= IRE USB3 EXTB TX C P a9 67
= TRE “\ﬁ_t_ugm e pEAs] TPS) e
runctest - J5100: LPC+SPI Connect or
o IRE =PP3V3 S5 LPCPLUS 7 a2
D TRUE =PP5V_ SO0 LPCPLUS 7 42
D IRUE LPC AD<3..0> 16 40 42 68
[ IRUE SPI_ALT MOSI P
] IRE SPI_ALT M SO a2
f— IRE LPC FRAME L 16 40 42 68
= IRLE PM CLKRUN L 17 40 42
= IRE SMC TVB 20 41 42
s IRE LPCPLUS RESET L 25 42 o8
= IRE SMC_TDO 20 41 42
D IRUE TP _SMC TRST L a2
s IRE TP_SMC_NDL a2
= IRE SMC TX L 20 41 42
= TRE LPC CLK33M LPCPLUS 25 42 o8
s IRE SPI ROM USE_M.B 19 42 a9
] IRE SPI_ALT OLK w2
[ IRUE SPI_ALT CS L P
= RE LPC SERI RQ 16 40 a2
= IRE LPC PWRDWN L 17 25 40 42
[ — IRUE SMC_TDI 40 41 42
= IRE SMC TCK 20 41 42
= IRE SMC_RESET L 40 41 42 52
s IRE SMC_ROVBOOT a1 a2
= IRE SMC RX L 20 41 42
= TRE LPCPLUS GPI O 19 42

(Need to add 6 GND TPs)

Test

Poi nt s

J5600: Fan Connector

FUNC_TEST
i TRE =PP5V_SO_FAN o
[ — IRUE FAN RT_TACH a7
fa—t TRE FAN RT _PWM e
(Need to add 1 G\D TP)
J5700: | PD Fl ex Connect or
e Sl SMC PME S4 WAKE L w0 a1
: IRUE PP5V_TPAD FILT a8
[ IRE =PP3V42 G3H TPAD 7 a8
[ IRE PP3V3 TPAD CONN a8
[ TRUE USB _TPAD P 28 67
[ IRUE USB _TPAD N 28 67
[ IRE =12C TPAD_SDA 43 a8
[ IRE =1 2C TPAD SCL 43 a8
fa—t TRE SMC ONOFE L w0
[— IRUE SMC LID 40 a1
[ IRUE SMC TPAD RST L a1 a8
(Need to add 5 GND TPs)
J6900: DC-In Connector
FUNC_TEST
[ TRE =PP18V5_DCI N CONN s
fa—t TRE =PP5V_S3 LI O CONN s
(Need to add 5 GND TPs)
J6903: Speaker Connect or
FUNC_TEST
[ TRE SPKRAMP_ROUT P 50 51
= e (S.\E'QEA?"S N TPS) o
J6950: Battery Connector
FUNC_TEST
[ TRE PPVBAT G3H CONN 51 52
= TRE =SMBUS_BATT_SCL 43 51
fa—t TRE =SMBUS BATT SDA .
[ IRUE SYS DETECT L 51
(Need to add 4 GND TPs near
J6950 and 1 for shield)
J9000: Internal DP Connector
FUNC_TEST
[ TRUE PPVOUT _SW LCDBKLT 62 64
fa—t TRE PP3V3 SW LCD I
fa—t TRE 12C TCON SDA R o
[ IRUE LED RETURN 6 62 64
s TRE LED RETURN 5 62 64
s IRUE LED RETURN 4 62 64
[ IRUE LED RETURN 3 62 64
s IRUE LED RETURN 2 62 64
s IRUE LED RETURN 1 62 64
[ IRUE DP_| NT_HPD CONN 62
fa—t TRE DP_INT AUX CH C N 2 65
= TRE DP_INT AUX CHC P o2 65
fa—t TRE DP_INT_ M._F P<0> o2 65
= 1RE DP_INT M._F N<O> o2 65
= TRE 12C TCON_SCL_R o2
(Need to add 5 GND TPs)
runc test - J5715: KB BKLT Connect or
CO—=e KBDLED FB .
Co—m=e KBDLED ANCDE s
(Need to add 2 GND TPs)
ractest  J6955: HALL EFFECT Connect or
[ IRE SMC LID R 51
o m= =PP3V42 G3H HALL -

a8 51

(Need 4 TPs)
(Need 3 TPs)

(Need 4 TPs)

(Need 2 TPs)
(Need 2 TPs)

000000000000000000000000000000000000

M sc Voltages & Control Signals
FUNC_TEST
TRE PPBUS G3H 71 NC EDP TXP<Q.. 3> e — TP EDP TX P<0..3> o
TMARE_BASE=TRUE —
TRE. PPVI N_SW TBTBST 7 NG EDP TXN<O. . 3>
e PPBUS S5 HS COMPUTING ISNS ~VRREBASE=TROE L — TREDRTA 0. o o
TRUE PPDCI N_G3H . NC_EDP_AUXP TrE — TP EDP AUX P
—VRAKE_BASE=TRUE =
e PP3VA2_G3H ; - y
mE PPVRTC G3H ; NG EDR AN s =P ElP AKX N
TRUE PP5V_S5 7 NC_CPU_THERVDA TrE — TP _CPU THERMDA
MAKE_BASE=T =
e PP5V_SUS ; e oo TrER
RE PP3V3 S5 . NG CPU THERMXC me — TP CPU THERVDC
IRUE PP3V3 SUS 7 NC CPU RSVD<30. . 45> IRE. — TP CPU RSVD<30..45>
MAKE_BASE=T =
mE PP3V3 S3 ; —SASESTRUE
IRE PP1V8 SO , NC CPU RSVD<B. . 27> e — TP _CPU RSVD<8..27>
MAKE__BASE=TRUE =
IRUE PP3V3 SO 77
mE PP1V5_S3 7 66 TrE
o PPIVE S3 . NC PaExg R2D CP<15. . 2> — =PEG R2D C P<15..2> o
S0 MAKE_E E=TRUE -
TRE PP1V5 SO 7 NC _PEG R2D CN<15. . 2> B — =PEG R2D C N<15..2> N
MAKE_BASE=TRUE =
IRE PP1V05 SO 7 .
o o =3 . NC PBEA% D2RP<15. . 2> — =PEG 2R P<15..2> N
MAKE_E E=TRUE —_—
IRE PPOV75_S0_DDRVTT v NC_PEG D2RN<15. . 2> e — =PEG D2R N<15. . 2> 0
£ BASE-TI =
RE PPVCCSA SO_CPU ; VAKE_BASESTRUE
IRE PP1V05 SUS 7
IRE PP15V_TBT .
IRUE PP3V3 TBTLC 7 (Need to add 27 GND TPs)
mE PP1VO5 TBTLC 73
TRUE PP1VO5 SO PCH VCCADPLL .
IRE PPVCORE SO_CPU 7
IRUE PPVCORE SO _AXG 7 16 _TP_PCIE_CLK100M PE4N — ImE NC PCl E_CLK100M PE4N
IRUE PP1V5 S3 CPU VCCDQ 7 16 _TP_PCIE_CLK100M PEAP g T NC POl E_CLK100M PEAP
TRUE PP1V05 SO CPU VCCPQE 7 TP_PCI E_CLK100M PESN i NC PCIE_OLK100M PESN
RE PP1V8_SO_CPU VCCPLL R 7 TP _PCIE CLKIOOM PESP — mer NC PCIE CLK100M PESP
IRUE PP1\V05 TBTCI O 7 TP_POI E_CLK100M PESN T T NC PCIE_OLK100M PESN
TRE PPBUS S5 HS OTHER | SNS 7 TP_PCIE CLK100M PEGP. e NC POl E_CLKI00M PEGP
IRE PPDCI N G3H | SOL . TP_PCIE CLKI00M PETN — mer NC PO E CLK100M PE7N
TRE PP5V_S3 . TP_PCIE_CLK100M PE7P — e NC_PCI E_CLKLOOM PE7P.
TRE PP5V_SO . TP PSCC P13 i NC PSOC P13
TRE PP3V3 S4 . TP_SATA B D2RN g e e NC_SATA B D2RN
TP _SATA B D2RP YZ‘EEiNE:THE NC SATA B _D2RP.
TP_SATA B R2D ON e oo e NC SATA B RPD ON
TP_SATA B R2D CP e SETRE NC SATA B R2D CP.
L
16 __TP_SATA D D2RN p— - NC_SATA D D2RN
I\D TEST 16 __TP SATA D D2RP Pl NC SATA D D2RP.
I \Iet S 16 __TP_SATA D RED ON e e NC_SATA D R2D N
S 16 __TP_SATA D RED P e E NC_SATA D R2D CP
. rer - 16 __TP_SATA E D2RN TRE e NC_SATA E_D2RN
D s vowssne - 1o _te s e oo e -
o 16 __TP_SATA E R2D ON e oo e NC SATA E RPD ON
[z 1aE VOCSASO £ b SATA £ Fob P VAKE BASETRE
= 1me VOCSASO SET1 . * A BASETTROE NCSATAE F2D O
16 __TP_SATA F_D2RN NC_SATA F_D2RN
NoTesT 16 __TP SATA E D2RP — me e NC SATA F_D2RP
17 _TP _CRT 1G BLUE NC CRT 1G BLUE 16 __TP SATA F R2D ON M BASETRE NC SATA F R2D ON
17 _TP_CRT I G GREEN NC CRT | G GREEN 16 __TP SATA F_R2D CP L SETRE NC SATA F_R2D CP
17 _TP_CRT I G RED NC_CRT |G RED NAKE_BASE-TRUE
T e s TR
17 _TP_CRT 1 G DDC CLK — IRE NC CRT |G DDC LK
17 _TP_CRT I G DDC DATA — M ™  nNe CRT 16 Db DATA TP_PCH TP18 — e NC POH P18
T e s TR e meeTrE
TP _PCH TP17 —_— NC PCH TP17
e
17 _TP_CRT I G HSYNC — e NC CRT | G HSYNC TP_PCH TP16 Y&EE’ o NC_PCH TP16
17 _TP_CRT I G VSYNC — e NC CRT_1 G VSYNC TP_PCH TP15 — e NC POH TP1S
e s TRE — e
TP_PCH TP14 p— NC_PCH TP14
e
TP LVDS IG CTRL QK 1mE NC LVDS 1G CTRL_GLK TP_PCH TP13 rﬁ&j& o NC PCH TP13
TP_LVDS | G CTRL_DATA tae oo RE LVDS 1 G CTRL_DATA TP_PCH TP12 iRt NC POH TP12
TP_PCH LVDS VBG i NC PCH LVDS VBG e
VAKE BASETRE
TP_PCH TP10 e NC_PCH TP10
—re=TRE
TP _HDA SDI N1 — IRE NC _HDA SDI N1 e imee ——  MAKE_BASE-TRUE NG PCH TP
b LA SO0 = e meer e tDA S TP_PCH TPB Y —— NC_PCH TPB
TP_HDA SDI NG i NC_HDA SDI N3 T ke mre=Tre NG POH TRT
MAKE_BASE-TRUE TP_PCH TP6. 185 ’NE’TM NC _PCH TP6
TP_PCH TPS — Y&EE’ NC_PCH TP5
TP PO _PME L — e NC POL_PME L TP_PCH TP4 = i NC POH TPA
TP_PO_CLK33M QUTS Lo sttt NC PO CLK33M QUTS TP_PCH TP3 e NC POH TP3
T MAKE_BASE=TRUE - BASE=TROE
TP _PCH TP2 —_— 1 NC _PCH TP2
— e
TP_PCH TP1 — NC_PCH TP1
e meEeTRE
16 TP_CLINK CLK — tmE NC CLINK CLK
16 TP _CLI NK DATA el rr\:iE’NE:THE NC CLINK _DATA
16 TP _CLINK RESET L JKE_BASESTRUE NC CLI N RESET L 8 TP LVDS 1G B CLKN = 1RE NC LVDS 1 G B CLKN
T NAKE BASESTRUE 6 TP LVDS IG B OLKP TRE TR NC LVDS IG B QKPP
16 _TP_PCIE CLK100M PEBN IRE NC PCI E_CLK100M PEBN TP _LVDS | G BKL PW MR BASETRE NC LVDS | G BKL_PWM

TP_PCl E_CLK10OM PEBP

WAKE_BASE=TRUE

NC PCI E_CLK10OM PEBP

TP_SDVO TVCLKI NN

WAKE_BASE=TRUE

NC_SDVO TVCLKI NN

SMC BS ALRT L —

NAKE_BASE=TRUE

NC SMC BS ALRT.

L

TP_SDVO TVCLKI NP

WAKE_BASE=TRUE

NC_SDVO TVCLKI NP

TP_SDVO STALLN

WAKE_BASE=TRUE

NC SDVO STALLN

IP_SDVO STALLP

WAKE_BASE=TRUE

NC SDVO STALLP.

TP_SDVO I NTN

NAKE_BASE=TRUE

NC SDVO | NTN.

TP_SDVO I NTP.

WAKE_BASE=TRUE

NC SDVO | NTP

WAKE_BASE=TRUE

23 _TP_XDP PCH CBSFN A<O.. 1> 1mE NC TP_XDP_PCH OBSFN A<O.. 1>
23 _TP_XDP_PCH OBSFN B<0.. 1> IESETE NG TP XDP_PCH OBSFN B<0. . 1>
23 _TP_XDPPCH HOOK2 TRESETE NC TP XDPPGH HOOK2
NAKE_BASE=TRUE
23 _TP_XDPPCH HOOK3 IRE NC TP_XDPPCH HOOK3
23 _TP_XDP_PCH OBSFN D<0.. 1> TESETE NG TP XDP_PCH OBSFN D<0. . 1>
NAKE_BASE=TRUE
23 _TP_XDP_PCH HOOK4 IRE NC TP_XDP_PCH HOOK4
NAKE_BASE=TRUE
23 _TP_XDP PCH HOOK IRE NC TP XDP_PCH HOOK!
WK BASE-TRUE
16 _IP_PCH GPI CB4 CLKQUTELEXQ — me NC PCH GPI 064 CLKQUTELEXO
NAKE_BASE=TRUE
16 _TP_PCH GPI 085 CLKOUTFLEXL I8E NC PCH GPI 065 CLKQUTFLEX1
NAKE_BASE=TRUE
16 _TP_PCH GPI 056 CLKOUTFLEX2 — mE NC PCH GPI 056 CLKQUTFLEX2
T WAKE_BASE-TRIE
16 _TP_PCH GPI 067 CLKOUTFLEX3 — mE NC PCH GPI 067 CLKOQUTFLEX3

NAKE_BASE=TRUE

— TR

SYNC _NVASTES K99 _M._B)

SYNC _DATE=(02/ 16/ 2010

Functi onal

Test / No

(j@ Appl

I nc.
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7

6

5

2 1

"G3Hot" (Al ways-Present) Rails 3.3V Rails
= — =PP: S5_REG PP3V3 S5
=2 =PPBUS G = e B e s o o SRR PO Y ST E T VLT3
M N_NECK_W DTH=0. 25 nm M N_NECK_W DTH=0.2 MM MAKE_BASE=TRUE
IR S e p—=——PRaVS S5 XP
— =PPBUS SO LCDBKLT o — =PP3V3 SO P3V3SOFET
—— =PPBUS SO _VSENSE s —— =PP3V3 S3 P3V3S3FET
=PPVI N SW TBTBST 35 =PP3V3 S5 CPU VCCDDR
PPVI N_SW TBTBST — =PPVIN S5_HS COVPUTI NG | SNS R 8
o=y <

s =PPVI N S5 HS COVPUTI NG | SNS

=PPVIN S5 HS OTHER | SNS R

as

PPBUS S5 HS COVPUTI NG | SNS

45 =PPVIN S5 HS OTHER | SNS

M N_LINE_W DTH=0. 6_nm
M N_NECK_W DTH=0. 25 nm
VOLTAGE=S. 4V
MAKE_BASE=TRUE

=PPVI N SO _CPUI WP

=PPVI N _S3 DDRREG

=PPVI N SO CPUVCCI GOS0

=PPVI N _SO_VCCSASQO

=PPVI N SO _CPUAXG

PPBUS S5 HS OTHER | SNS

s _=PP18V5 DCIN | SOL

=PPVI N S5 P5VP3V3

PPDCI N G3H | SOL

=PP18V5 DCI N _CONN

51 6

=PPDCI N S5 CHGR | SQL

=PPDCI N_S5 VSENSE

IIIII

51 _=PP3V42_G3H REG

|
fa &2
:

25 _=PPVRTC G3 QUT

=PP3V3 S5 LPCPLUS

=PP3V3 S5 SMC

=PP3V42 G3H HALL

=PP3V42 G3H CHGR

III III I III III

=PP3Vv42 G3H PWRCTL

61

=PP3V42 G3H SMCUSBMUX

p =PP3Vv42_G3H SMBUS SMC BSA s

=PP3V42 G3H TPAD

=PPVI N_S5_SMCVREF

=PPVBAT G3H SYSCLK

=PP3Vv42 G3H ONEW RE

IIIIIIIIIIIIII

PPVRTC G3H

54 _=PP5V_S5 LDO

M N_LINE_WDTH=0. 2 MM
M N_NECK_W DTH=0. 2 MM

=3V
MAKE_BASE=TRUE

16 17 20

— =PPVRTC G3 PCH

5V Rails
PP5V_S5

60 _=PP5V_SUS FET

M N_LINE_W DTH=0. 6 nm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=5V.

=PP5V_S5 P1V5DDRFET

=PP5V_S5 P5VSUSFET

=PP5V_S5 TPAD

PP5V_SUS

s« _=PP5V_S3 REG

M N_LT NE_W DTH=0. 50NM
M N_NECK_W DTH=0. 20MM
VOLTAGE=5V.
MAKE_BASE=TRUE

=PP5V_SUS PCH

PP5V_S3

s _=PP5V_SO FET

=PP5V_S3_AUDI O AVP

=PP5V_S3_DDRREG

=PP5V_S3 MEMRESET

=PP5V_S3_P5VSOFET

=PP5V_S3 RTUSB

IIIIIIIIIIIIIII

=PP5V_S3 LI O CONN

PP5V_SO

M N_LINE W DTH=0. 4 WM
M N_NECK_W DTH=0.2 MV
VOLTAGE=5V.
MAKE_BASE=TRUE
=PP5V_SO_BKL
=PP5V_SO_CPUI WP
p PP5V_S0_CPUVCCI OS0
=PP5V_SO_FAN
=PP5V_S0_I PCPI US
PP5V_SO_VCCSA
=PP5V_S0_PCH
PP5V_SO_VNON
=PP5V_SO_KBDLED

—

60 =PP3V3 S4 FET

=PP3V3 S5 LCD
=PP3V3 S5 PCH
=PP3V3_S5_PCHPWRGD

— =PP3V3 S5 SMCBATLOW
— =PP3V3 S5 PCH VCCDSW

=PP3V3 S5 SYSCLK

=PP3V3 S5 VMON

=PP3V3 S5 PWRCTL

=PP3V3 S5 PCH GPI O
=PP3V3 S5 P3V3SUSFET
=PP3V3_S4 P3V3SAFET

=PP3V3 S4 TBTAPWRSW

PP3V3 S4 6

s0 _=PP3V3 SUS FET

M N_LI NE_W DTF=0 60MM VO TAGE=3. 3V
M N_NECK_W DTH=0. 20MM MAKE_BASE=TRUE

— =PP3V3 $4 BT 36

PP3V3 SUS

=PP3V3_S4_ TBTAPWR

™M N_LT NE_W DTH=0. 50NM
M N_NECK_W DTH=0. 20MM

ROM

VOLTAGE=3. 3V
MAKE_BASE=TRUE

PCH VCCSUS
PCH GPI O
PCH

PWRCTL
P1VO5SUSLDO

sMe
PCH VCC SPI
P AV B

PP3V3_SW TBTAPWR 63

s0 _=PP3V3 S3 FET

M N_LINE WDTH=0. 38 MM VOLTAGE=3. 3V
M N_NECK_W DTH=0. 20 MM  NMAKE_BASE=TRUE

=PP3V3 S4 TBT

33 34 35

PP3V3 S3

s0 _=PP3V3 SO

™M N_LT NE_W DTH=0. 50NM
M N_NECK_W DTH=0. 20MA

VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP3V3 S3 BT

=PP3V3 S3 MEMRESET

=PP: A

=PP3V3 S3 SMBUS SMC MGMI

HUB

=PP3V3_S3_USB RESET
VREFNRGN
W.AN
WL.ANI SNS
PCH GPI O
USBMUX
1V5S31 SNS
DBGLEDS

PP3V3 SO

M N_LTNE_W DTF=0. 5 MV VOLTAGE=3. 3V
M N_NECK_W DTH=0. 20MV MAKE_BASE=TRUE

=PP3V3_S0_PCH VCC3_ 3 CLK

=PP3V3 SO0 CPUVCCI O SNS
=PP3V3 SO AUDI O

=PP3V3 SO0 BKL VDDI O

HS COMPUTI NG | SNS
CPUTHVBNS

CPU VCCI O SEL
DP_DDC
EAN

P3V3TBTFET
=PP3V3 SO P1V8S0
=PP3V3_S0_PCH

=PP3V3 SO PCH GPI O
=PP3V3 SO SATAMUX

59

55

60

20 22 59

16 17 18 19

55 31

a3 53

as 59

16 22

16 17 18 19 25 35

a7

=PP3V3 SO PCH VCC3 3
=PP3V3 SO HS OTHER | SNS
=PP3V3 SO PCH VCCADAC

=PP3V3 SO PWRCTL
=PP3V3 SO RSTBUF
=PP3V3_S0_SB PM

=PP3V3 SO SMBUS PCH
=PP3V3 SO SMBUS SMC 0 SO
=PP3V3_S0_SMBUS SMC B SO

=PP3V3 S0 _SMC
=PP3V3_S0_SSD
PP3V3_S0_HDDI SNS
=PP3V3_SO_VMON
=PP3V3 SO P1V5S0

=PP3V3 SO0 TBTPWRCTL
=PP3V3 SO 3V3S0! SNS
=PP3V3_S0_P1V05S0LDO

=PP3V3 SO0 | MVPI SNS
=PP3V3 S0 XDP
=PP3V3_S0_BKLTI SNS

=PP3V3 SO SYSCLKGEN
=PP3V3 SO SAl SNS

=PP3V3 SO PCH STRAPS

20 22

as

=PP1V8 SO0 REG

1.8V/1.5V/ 1.

2V/ 1. 05V Rails

PP1V8 SO

2A max supply

=PPDDR _S3 REG

M N_LINE_WDTH=0. 5 MM
M N_NECK_W DTH=0. 2 MM
VOLTA v

MAKE_BASE=TRUE
=PP1V8 SO CPU VCCPLL

=PP1V8 SO PCH VCC DFTERM

=PP1V8_S0_P1V0O5S0LDO

=PP1V8R1V5 SO PCH VCCVRM

=PPVDDI O SO SBCLK

=PP1V8 SO P1V5S0

PP1V5 S3

=PP1V5 S3RSO FET

PP1V5 S3RS0

=PP1V5 SO0 REG

M N_LINE_WDTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM

TAGE=1. 5V
MAKE_BASE=TRUE

=PP1V5_S3_CPU VCCDDR

=PP1V5_S3RS0_VMON

PP1V5 SO

=PPVTT S3 DDR BUF

=PP3V3R1V5 S0 AUDI O

=PP3V3R1V5 S0 PCH VCCSUSHDA

=PPVTT SO DDR LDO

=PPVCCSA SO_REG

=PPOV75 SO MEM VTT A

=PPOV75 SO0 _MEM VTT B

=PPVTT SO VTTCLAMP

PPVCCSA_SO_CPU

=PP1V05_SUS LDO

M N_LINE_WDTH=0.6 MM
M N_NECK_W DTH=0. 2 MM

=PPVCCSA SO VSENSE

PP1V05 SUS

=PPCPUVCCI O SO_REG

N_LINE_WDTH=0. 4 MV
HE(

™M 3
M N_NECK_W DTH=0. 2 MM
v

=PP1V05 SUS PCH JTAG

PP1V0O5_S0

? mA

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=1. 05V
MAKE_BASE=TRUE

S0_CPU VCCl O

SO0 _PCH

S0_PCH VCCl O

S0 _PCH VCCI O PCl E

SO0 _PCH VCCI O SATA

SO0 _PCH VCCASW

=PP1V05_S0_PCH VCC CORE

=PP1V05 SO VMON

=PPVCCI O SO_CPUI MVP

=PP1V05 S0 PCH VCCDI FFCLK

=PP1V05 S0 PCH VCCSSC

=PP1V05 SO0 PCH V PRCC | O

=PP1V05 S0 PCH VCC DM

=PPVCCI O SO_XDP

=PPVCCI O SO _SMC

=PP1V05 S0 P1VOS5TBTFET

12 15

a4

15 26

910 12 14

16 22

20 22

17

16 22

20 22

20 22

16 20

20 22

20 22

20 22

22

12

12

35

35

35

35

T

=PP15V_TBT_REG

BT Rails (of f when no cable)

PP15V_TBT

=PP3V3_TBTI C FET

=_BASH
=PPHV_SW TBTAPVWRSW

PP3V3_TBTLC

=PP1V05_TBTLC FET

=PPVDDI O TBT QLK

25

=PP3Vv3 TBTLC RTR

33 34 35

=PP3Vv3 TBT PCH GPI O

19

PP1V05 TBTLC

=PP1V05_TBICI O FET

=PP1V05 TBTLC RTR

PP1V0O5 TBTCI O

so _=PP1V05_S0_L DO

M N_LINE_WDTH=0. 4 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=1. 05V
MAKE_BASE=TRUE

— =PP1V0O5 TBTCI O RTR

1V05 SO LDO

® PP1V05 SO PCH VCCADPLL

PPVCORE SO CPU REG

M N_LINE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MV
TAGE=1. 05V
MAKE_BASE=TRUE
=PP1V05 SO0 PCH VCCADPLL

Chi pset "VCore" Rails

PPVCORE SO _CPU

PPVCORE SO AXG REG

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 25 MV
VOLTAGE=I. 25V
MAKE_BASE=TRUE

=PPVCORE SO CPU

912 14

PP1V5_S3_CPU VCCDQ

=PPVCORE SO_CPU VOCAXG

912 15

=PPGEXVCORE SO VSENSE

PP1V5_S3_CPU_VCCDQ

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=T. 5V
MAKE_BASE=TRUE

=PP1V05 S0 CPU VCCPCQE — PP1V05 S0 _CPU VCCPQE
— M N_LINE_W DTH=0. 6 MM
N_NECK_W DTH=0. 2 MV

=PP1V8 SO CPU VCCPLL R

ISYNC

MASTER=K91 M.B

SYNC _DATE=05/ 15/ 2010
—

TTILE

Power Al i ases

d} Appl e I nc.
®
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2

CPU Heat

Z0913
STDOFF- 4. 50D1. 8H SM

Si nk Mbounti ng Bosses

Z0910
STDOFF- 4. 50D1. 8H SM

@ ,

Z0911
STDOFF- 4. 50D1. 8H SM

-©

Z0912
STDOFF- 4. 5CD1. 8H SM

Fan Boss

Z0905
STDOFF- 4. 5CD1. 8H SM

=  860-1327

EM

Di spl ayPort
CRI TI CAL

ZS0905
POGO- 2. 00D- 3. 6H- K86- K87
SM

&

870-1938

SL0901
. TH- NSP

SL-1.1X0.4-1.4x0.7

]

= 998- 2691
SL0903

TH NSP
1

SL-1.1X0. 45-1.4x0.75

]

= 998-3975
SL0905
N TH- NSP

SL-1.1X0.4-1.4x0.7

]

= 998- 2691
SL0907
i TH- NSP

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

]

= 998- 3975

SL0909
. TH NSP

SL-1.1X0.4-1.4x0.7

]

= 998- 2691

Di gital G ound

4x 860-1327 l

STDOFF- 4. 50D1. 9H SM

=  860-1327

Pogo

X21 Boss
Z0914

SSD Boss

Z0915
STDOFF- 4. 5CDL. 9H SM

— 860-1327

I / O Pogo Pins

USB/ SD Card Pogo

CRI Tl CAL

ZS0907
POGO- 2. 0CD- 2. 95H- K86- K87
SM

—©

- 870-1940

Can Slots
$1,0992
= 998-2601
SL0904

TH NSP

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

998- 3975

2x MDP connect or

SL0906
. TH- NSP

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

998- 2691
SL0908
i TH- NSP

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

998- 3975

2x TBT chip

SL0910

TH NSP

1
SL-1.1X0.4-1.4x0.7

998- 2691

2x CPU Vcore

TBT DP Por
CPU signal s 87 =PP3V3 DP_DDC orts
DPB | G HPD — DP_TBTSNKL HPD
L . N uery U 17 = _ as
= NA'\.E,BASET:TEL'\.‘E = EN %8 RO?%% RO?Zzilk Ra;ésrzzﬁ Rhﬁg%ﬁ 47 TP DP 1G C MP<3..0> MKE_BASESTRUE pp TBTSNK1 M. C P<3..0> 3 68
" o e e : 5%2 17 _TP_DP I G C MN<3..0> — WKEBASETRE S TBTSNKI M. C N<3.. 0> 3 s
1/ 20w 1/ 20W 1/ 20w i zuh),\é/ 1, _DPB IG AUX CH P —— VAKE BASESTRE b TRTSNKL AUXCH C P 35 68
012 2 2 2012 17 _DPB I G AUX CH N VAKE BASETTRUE Db TBTSNKL AUXCH C N 3 68
VAKE_BASE=TRUE
65 33 __DP_TBTSNKO AUXCH C P — DPAIGAUXCHP 1 DPB | G DOC OLK 1 17 _TP_DP 1G D HPD — DP |G D HPD
MAKE_BASE=TRUE — DPB_| G IC_DATA 17 ——  MAKE_BASE=TRUE
DP_TBTSNKO AUXCH C N — DPAIGAUX CHN DP_TBTPB AUXCH C P — NC DP_TBTPB AUXCH CP
*8 3 —KE BASETRUE = v 17 TP DP 1GD CTRL CLK = P IGDCTR QK P TBIPE AUXOH ON —_VAKE_BASESTRE \C DP_TBTPB_AUXCH_CN R0909*
16 __PCILE CLK100M ENET N NC PCl E CLK100M ENETN ., TP DP IG D CTRL DATA — WWKEBASETRERD |G D CTRL DATA £9 % ——VAKE_BASESTRUE 100K
PCI E_CLK100M ENET P NC PCl E_CLK100M ENETP — MEBASETRE o
- PCl E_EXCARD D2R N NC PCl E_EXCARD D2RN 7 TP DP IGB MP<3..0> — DP TBTSNKO M. C P<3..0> 506 "W
e 57 =PP3V3 SQ DP DDC 1, _TP DP IG B MN<3..0> VAKEBASESTRE DD TBTSNKO M. C N<3..0> 55 65 201
16 __PCIE_EXCARD D2R P NC _PCl E_EXCARD D2RP ——VAKE BASESTRUE
16 __PCIE_ EXCARD R2D C N NC POl E_EXCARD R2D CN . .
1o __PCIE EXCARD R2D C P NC PCI E EXCARD R2D CP RO%ZOﬁ ROA?%E =
16 _PCIE_CLK100M EXCARD N NC PCl E_CLK100M EXCARDN So6 EN
16 __PCIE CLK100M EXCARD P NC PCl E_CLK100M EXCARDP. o W 15 _NC PCOIE 5 R2D CP — PCIE TBT R2D C P<0> 2 68
2012 2012 16 _NC PCOIE 6 RD CP —  MKEBASETRE G E TBT_R2D C P<l> 3 68
sa _DP_TBTSNKO_DDC CLK — DPAIGDDC 17 16 _NC PCIE 7 R2D CP — MWESSSTREpg E TBT_R2D G P<2> 33 68
MAKE_BASE=TRUE - —_ MAKE_BASE=TRUE
. NC PCIE 8 R2D CP —_ | PCIE TBT R2D C P<3>
1 33 68
DP_TBTSNKO_DDC_DATA — DPA_| G DDC DATA = =
> e TBISNO = = R 1 _NC PCIE 5 R2D ON — WWEBASSTREpG E TBT R2D C N<O> 2 o
33 _DP_TBTSNKO HPD — DPA 1G HPD 1 16 _NC PCIE 6 R2D CN — WKEBASETREPG E TBT R2D C N<1> 23 68
65 16 __PEG CLK100M P, — NC PEG CLK100MP MAKE_BASE=TRUE - 16 _NC PCIE 7 RPD CN — WKEBASETREPG E TBT R2D C N<2> 23 08
s 16 _ PEG CLK100M N —  VKEBASETTRE  \NC PEG CLK10OMN 16 _NC PCOIE 8 RD CN — VKEBASETREpG E TBT R2D C N<3> 33 68
——  NAKE_BASE=TRUE = NAKE_BASE=TRUE
TP K DPN DPLL_REF KN DPLL_REF KN e NC PAES CPRP — PQE TBT D2R P<0> 33 68
1 P QUL = TR < = < 10 65 16 _NC PCIE 6 D2RP — WAKEBASETRE pgE TBT D2R P<1> 33 68
16 _TP_PCH QLKQUT DPP — DPLL REF K P — DPLL REF CLKP 10 65 PPEUS SW BKL 16 _NC PCIE 7 D2RP — MAKEBASESTRE pgE TBT D2R P<2> 33 68
T MKEBASEETRE - VN1 KE W DTH0 S 16 _NC POIE_8_D2RP —  MWKEBASSTRE po E TBT D2R P<3> .
MEM A CLK P<1> TP MEM A CLKP<1> M NhEK Yy 0. 375 M 16 _NC PCIE 5 D2RN — WKEBASEETRE po E TBT D2R N<O> 23 08
6 11 MEM A CLK N<1> — MKEBASSTRIE TP MEM A CLKN<1> i";’;f;u“ssgmn 16 _NC PCIE 6 D2RN —  WKEBASETRE pbo E TBT D2R N<1> 23 68
——  NAKE_BASE=TRUE = 64 1 _NC_PCIE 7 _DPRN —— MAKE_BASE-TRUE PClE TBT D2R N<2> o
16 _NC PCIE 8 D2RN — WKEBASEETRE po E TBT D2R N<3> 23 08
= BASES
CRI TI CAl MAKE_BASE=TRUE
o6 11 MEM B CLK P<i1> R — TP_MEM B CLKP<1> RO954
MEM B CLK N<1> — —OASE TP _MEM B CLKN<1> 0.002 H
oo =R BASETRE ey LVDS Al i ases
TP _LVDS 1G B CLKP — LVDS IGB CLK P
7 QOM=PPVIN S5 HS COVPUTING I SNS 2 1=PPVIN S5 HS COVPUTING I SNS R 7 ® RKE BASE—T =
4 3 s TP LVDS 1G B CLKN — LVDS IGB CLK N
| | N MAKE_BASE=TRUE
e NC LVDS |G B DATAP<0..3> — LVDS I G B DATA P<0..3>
| 1 P VAKE_BASE=TRUE NO_TEST=TRUE ——
e LVDS |G B DATAN<O..3> — LVDS | G B DATA N<0..3>
VAKE_BASE=TI NO_TEST=TRUE ——
f NC LVDS | G A DATAP<3> — LVDS |G A DATA P<3>
. moqes ) s B0 UNUSED SDCARD USB Al i ases bR 2 A DALE . —
e =PP: B_Hl L | G A DATANS3> — L |G A DATA N<3>
10 USB EXTC N G BASESTRE NC USB EXTCN a7 SV3_SS_USB_HB mhﬁ,m\s/soﬁue I\DT3E§|'=TRLE =S 3
18 USB3 EXTC RX P — RS BASETRE NC USB3 EXTC RXP sa _LCD BKLT PWM — LVDS |G BKL_PWM 1
s HSRS_EXTE TN Y i NG LSS c R L;E‘:SZ:T:/E\R EN LVDS 1 G PANEL PWR
1 USB3 EXTC TX P — MKE BASETRE NC USB3 EXTC TXP ® RKE_BASESTRUE = v
18 USB3 EXTC TX N S BASESTRE NC USB3 EXTC TXN s _LCD BKLT EN — LVDS 1G BKL ON 1
1 USB3 EXTD RX P JAie-DASETTRE NC USB3 EXTD RXP VAKE_BASE=TRUE -
1 USB3 EXTD RX N S BASEETRE NC USB3 EXTD RXN SATA Ali ases
18 USB3_EXTD TX_P SE BASESTRE NC USB3_EXTD TXP
18 USB3 EXTD TX N T“'éEf;A"iE”M NC USB3 EXTD TXN or 24 Unused SATA ODD Signal s
AKE BASESTRUE oD QDD _R2DCP
USB EXTD EHOI P TRUE NC USB EXTD EHCI P
1 o7 24
= TA DcCP — TA
0 USB_EXTD EHCI N — MG BAse-TRE NC USB_EXTD _EHCI N s mD—A — = m’ﬁ,asggﬂmg 2 NG TEST=TRUE
T VAKEBASETRE 16 [Ty SATA ODD R2D C N — NC _SATA ODD R2DCN
TBT B Cl O SEL —— MAKE_BASE=TRUE NO_TEST=TRUE
TBT B RD C P<0> NC TBT B R2D CP<0> 3
== VAKE BASESTRUE DP TBTPB HPD 16 (O}—SATA CDD D2R P — NC SATA ODD D2RP
60 33 TBT B R2D C N<O> NC TBT B R2D CN<O> 33 MAKE_BASE=TRUE NO_TEST=TRUE
Nk BASESTRE TBT B CONFI @ RC 16 QT}—SATA COD D2R N — NC SATA ODD D2RN
60 33 TBT B R2D C P<1> NC TBT B R2D CP<1> 3 MAKE_BASE=TRUE NO_TEST=TRUE
—— MAKE_BASE=TRUE
TBT B R2D C N<1> NC TBT B R2D ON<i1> .
o0 =iEmseme e B L SMC Al i ases
69 33 TBT B D2R P<0> —re  NC TBT B D2RP<0> = Unused SMC Signal s
T VAKE BASEETRE 0 TRy SMC SYS LED NC SMC_SYS LED
o —
6053 __TBT B D2R N<O> —me NC TBT B DORN<O2 R0916%| RO917'| R0918'| R0919*| R0914* = AE_BASETRUE NO_TEST=TRUE
~ 10K 10K 10K 10K 10K
035 ___TBT B D2R P<1> NC TBT B D2RP<1> oK oK oK oK oK w0 (@O R RX QUT RC — NC IR RX_QUT_RC
= MAKE_BASE=TRUE 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w = MAKE_BASE=TRUE NO_TEST=TRUE
M M M M M
6055 __TBT B D2R N<l> —me NC TBT B DoRN<I> 201, 201, 201, 201, 201,
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o @y VEM A DQ<40> oy  BAIO Isp pQ 40 SA_MA_7| AT32 MEM A _A<7> 27 28 32
66 zza@w SA_DQ 41 SA_MA_8| AY32 MEM A _A<8> 27 28 32
o @y VEM A DQ<42> o g  BBS1|sp pg a2 SA_Ma_o| AV32 MEM A_A<9> 27282
o gy VEM A DQ<43> o g  AYS3 Isp pQ 43 SA_MA_10| BE37 MEM A_A<10> 27 28 32
o @y VEM A DQ<44> oy  BBA9 Isp pQ a4 SA_MA_11| BA3O MEM A A<11> 27 20 a2
66 25@%—&“& SA_DQ 45 SA_MA 12| BC30 M A A<l12> 27 28 32
o gy VEM A DQ<46> o g  BAS3 |sa pQ 46 SA_MA_ 13| AM1 MEM A_A<13> 27 28 32
oo @y VEM A DQ<47> oy  BBSS |sa pQ a7 SA_MA_14| AY28 MEM A_A<14> 27 28 32
o @y VEM A DQ<48> oy  BASS |sa pQ4s SA MA 15| A6 g NEM A A<I5>  m5my o7 w2
66 zza@w SA_DQ 49

66 za@w SA_DQ 50

o @y VEM A DQ<51> oy  APS3 |sa pQ 51

66 za@M“ﬂ SA_DQ 52

66 za@Mﬁﬂ SA DQ 53

66 zza@w SA_DQ 54

66 zza@w SA_DQ 55

oo 20y WEM A DOSO6> g  ANS7 | SA DQ 56

66 zza@w SA_DQ 57

66 zza@w SA DQ 58

o @y VEM A DO<59> oy  AGB3 |sa DQ 59

66 zza@w SA_DQ 60

66 za@w SA_DQ 61

o @y VEM A DO<62> o g  AGBS |sa DQ 62

66 zza@w SA_DQ 63

o @ MEMA BA<O> o, ~ BO87sagso

wo - NMEMA BA<1l> o,  BF36Isaps 1

wo @ MEM A BA<2> o, BA28sas 2

wo @ MEMA CAS L o  BE39isp cas

wo @ NMEMARAS L o  BD89]sp past

28 27 @ML‘—AWC SA WX

66 32

66 32

66 32

66 32

66 32

66 32

s 2B VEM B_DQ<0> o= AL4
s 293CBD VEM B DQ<1> =0 AL1
56 2B MEM B_DQ<2> o= AN3
56 29 (B MEM B_DQ<3> o=t AR4
s 2B NVEM B _DQ<4> AK4
s 2B MEM B_DQ<5> o= AK3
56 2B MEM B_DQ<6> o=t ANA
s 293CBD> NVEM B_DQ<7> =0 ARL
s 2B MEM B_DQ<8> o= AU
o6 29Ty MEM B_DQ<9> o=t AT2
s 2B VEM B _DQ<10> o= AV4
66 29, VEM B 11> BA4
s 293CBD MEM B_DO<12> g AU3
s 2B NMVEM B_DQ<13> o= AR3
56 29 (B MEM B_DO<14> oy AY2
56 20T NMVEM B_DQ<15> -—> BA3
s 2B NMVEM B_DQ<16> o= BE9
56 293 CED) MEM B DORI7> gy BD9
s 293 CBD> VEM B_DQ<18> = BD13
56 2B MEM B _DQ<19> o= BF12
o6 29Ty MEM B_DQ<20> gy BF8
s 2B MEM B _DQ<21> o= BD10
s 2B VEM B _DQ<22> o= BD14
s 293CBD MEM B_DQ<23> g BE13
s 2B MEM B _DQ<24> o= BF16
s 29 (B NVEM B _DQ<25> o=t BE17
s 2B NVEM B_DQ<26> =0 BE18
s 2B MEM B _DQ<27> o= BE21
56 2B VEM B_DQ<28> o=t BE14
s 2B NVEM B_DQ<29> = BGl4
s 2B VEM B_DQ<30> o= BGL8
o6 29Ty MEM B DO<31> g BF19
56 0B MEM B _DQ<32> o= BD50
56 0B NMVEM B_DQ<33> o= BF48
56 0GB MEM B_DQ<34> g BD53
56 3B NMVEM B_DQ<35> o= BF52
56 3B MEM B _DO<36> gy BD49
56 0B NMVEM B_DQ<37> =0 BE49
66 30, VEM B 38> BD54
56 3B MEM B_DOQ<39> o g BE53
56 0B NVEM B_DQ<40> = BF56
56 0B VEM B_DQ<41> o= BE57
o6 0T MEM B_DQ<A2> oy BC59
56 0B MEM B _DQ<43> o= AY60
o6 LT MEM B DQ<44> o BE54
56 0GB MEM B_DQ<A5> gy BG4
56 0B NMVEM B_DQ<46> Pl BA58
56 0B MEM B _DORAT> oy AV59
56 0B MEM B_DQ<48> =0 AVG8
56 0B MEM B _DQ<49> o= AUS8
56 0B MEM B_DO<50> gy ANBL
56 0B NMVEM B_DQ<51> = AN59
56 0B MEM B _DQ<52> o= AU59
o6 0T MEM B_DO<53> gy AUBL
56 0B MEM B _DQ<54> o= AN58
56 0B MEM B _DQ<55> bl ARS8
o6 0L MEM B DQ<56> = AK58
56 0B MEM B _DQ<57> Pl AL58
56 0B MVEM B DO<58> g g AGE8
o0 30T MEM B DO<59> g AG59
56 0B MEM B _DQ<60> Pl ANVBO
56 3B MVEM B DO<61> g g AL59
56 0B NMVEM B_DQ<62> = AF61
56 0B MEM B _DQ<63> Pl AHE0
wwo qm MEM B BA<O> o = BG39
30 29 M B BA<1> BD42
%0 20 (T} MEM B_BA<2> o AT22
a0 20 NVEM B_CAS L AV43,
50 20 (OO} MEM B_RAS L < BF40
%0 20 (T} MEM B VE L ¢ BD45]

SB_DQ 0
SB_DQ 1
SB_DQ 2
SB_DQ 3
SB_DQ 4
SB_DQ 5
SB_DQ 6
SB_DQ 7
SB_DQ 8
SB_DQ 9
SB_DQ 10
SB_DQ 11
SB_DQ 12
SB_DQ 13
SB_DQ 14
SB_DQ 15
SB_DQ 16
SB_DQ 17
SB_DQ 18
SB_DQ 19
SB_DQ 20
SB_DQ 21
SB_DQ 22
SB_DQ 23
SB_DQ 24
SB_DQ 25
SB_DQ 26
SB_DQ 27
SB_DQ 28
SB_DQ 29
SB_DQ 30
SB_DQ 31
SB_DQ 32
SB_DQ 33
SB_DQ 34
SB_DQ 35
SB_DQ 36
SB_DQ 37
SB_DQ 38
SB_DQ 39
SB_DQ 40
SB_DQ 41
SB_DQ 42
SB_DQ 43
SB_DQ 44
SB_DQ 45
SB_DQ 46
SB_DQ 47
SB_DQ 48
SB_DQ 49
SB_DQ 50
SB_DQ 51
SB_DQ 52
SB_DQ 53
SB_DQ 54
SB_DQ 55
SB_DQ 56
SB_DQ 57
SB_DQ 58
SB_DQ 59
SB_DQ 60
SB_DQ 61
SB_DQ 62
SB_DQ 63
SB_BS 0
SB_BS_1
SB_BS_2
SB_CAS*
SB_RAS*
SB_VE*

u1000
BGA

(4 OF9)
2

VY- BRI DGE
2C 35

OM T_TABLE

CRI Tl CAL

MEMORY CHANNEL B

SB_CK_0
SB_CK_0*

SB_CKE_O

SB_CK_1
SB_CK_1*

SB_CKE_1

SB_Cs_0*
SB_Cs_1*

SB_ODT_O
SB_ODT_1

SB_DQs_0*
SB_DQs_1*
SB_DQs_2*
SB_DQs_3*
SB_DQs_4*
SB_DQs_5*
SB_DQs_6*
SB_DQs_7*

SB_DQs 0
SB_DQS_1
SB_DQS_2
SB_DQs 3
SB_DQS_4
SB_DQS 5
SB_DQs 6
SB_DQS_7

SB_MA O
SB_MA_1
SB_MA 2
SB_MA 3
SB_MA 4
SB_MA 5
SB_MA 6
SB_MA_7
SB_MA 8
SB_MA 9
SB_MA_10
SB_MA 11
SB_MA_12
SB_MA 13
SB_MA_14
SB_MA_15

BA34 MEM B_CLK P<0> 29 30 32 66
AY34 M B K_N<O> 29 30 32 66
AR22 M B E<0> 29 30 32 66
BA36 MEM B_CLK _P<1> 8 66
pBB36 g MEMB CLK N<1> mrmsce
BF27 > VEM B_CKE<1> OO 20 % 32 8
BE41 MVEM B_CS_L<0> 29 30 32 66
BE47 > MEM B_CS L<1> oo 29 0 32 65
AT43 M B T<0> 20 30 32 66
B&HA7 > MEM B_ODT<1> oo 29 0 32 68
AL3 MEM B N<O> 29 66
AV3 MEM B N<1> 29 66
BGL1 MEM B N<2> 20 66
BD17 MEM B N<3> 20 66
BG51 MEM B N<4> 30 66
BA59 MEM B N<5> 30 66
AT60 MEM B N<6> 20 66
AK59 MEM B N<7> 30 66
AVR MEM B P<0> 29 66
AVL NVEM B P<1> 29 66
BE11 MEM B P<2> 20 66
BD18 NVEM B P<3> 29 66
BE51 MEM B P<4> 20 66
BA61 MEM B P<5> 30 66
AR59 MEM B P<6> 20 66
AK61 NVEM B P<7> 30 66
BF32 MEM B_A<0> 20 30 32 66
BE33 M B A<1> 20 30 32 66
BD33 MEM B_A<2> 29 30 32 66
AU30 > MEM B_A<3> OO 290 30 32 65
BD30 MEM B_A<4> 29 30 32 66
AV30 MEM B_A<5> 20 30 32 66
BG30 MEM B_A<6> 20 30 32 66
BD29 MEM B_A<7> 29 30 32 66
BE30 MEM B_A<8> 20 30 32 66
BE28 MEM B_A<9> 20 30 32 66
BD43 MEM B_A<10> 29 30 32 66
AT28 VEM B_A<11> 20 30 32 66
Av28 M B_A<12> 29 30 32 66
BD46 MEM B_A<13> 29 30 32 66
AT26 > NVEM B_A<14> OO 29 %0 32 6
AUZ2 > MEM B_A<15> OO 20 0 32 5
SYNC DATE=12/ 13/ 2010
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141297

=PPVCORE_S0_CPU

vee 1

vee 2

\vee 3

vee 4

\vee 5

\vee 6

vee 7

\Yeok:]

\vee 9

vee_10
vee 11
vee 12
vee 13
vee 14
vee 15
vee 16
vee 17
vee 18
vee_ 19
vee_20
vee 21
vee 22
vee 23
vee 24
vee 25
vee 26
vee 27
vee 28
vee 29
\vee 30
vee 31
vee_32
\vee 33
vee 34
\vee 35
\vee 36
vee 37
\vee 38
\vee 39
vee_40
vee 41
vee 42
vee 43
vee a4
vee 45
vee 46
vee 47
vee a8
vee_49
\vee 50
vee 51
vee 52
\vee 53
vee 54
\vee 55
\vee 56
vee 57
\vee 58
\vee 59
\vee 60
vee 61
vee 62
\vee 63
vee_64
\vee 66
vee 67
\vee 68
\vee 69
vee_70
vee 71
vee 72
vee 73
vee 74
vee 75
vee 76

1 VY- BRI DGE

OM T_TABL|

CRI Tl CAL

CORE SUPLLY

PEG AND DDR

sviD |QueET
RAI L

ENSE
I NES

n4a

VSS_SENSE_VCCl

vea O 1

AF46

=PP1V05_S0_CPU_VCCI O

(NOT control | ed by VOO O_SEL)
Fixed at 1.05V

vcaol 0 3
vcal 0 4
Vel 0.5
vcal 0.6
veo 0.7
Vel 0.8
vcol 0.9
VCCl 0_10
Vel 0 11

AG48

AG50

AG51

AJ17

AJ21

AJ25

AJ43

AJ47

AK50

vCal 0 12

AK51

VCCl O_13
VvCal O 14
Vvcal 0 15
VCCI O_16
veal 0 17
VCCl O_18
VCCl O_19
VCCI O_20
VCal 0 21

AL14

AL15

AL16

AL20

AL22

AL26

AL45

AL48

AMLE

Vel 0 22

AML7

veal o 23
veal O 24
veal O 25
Vool O_26
veal o 27
veal O 28
veal O _29

VCCl O_30

AMR1

AMA3

AMA7

AN20

AN42

AN4S5

AN48

AAL4

AALS

VCel 0 31
vcal 0 32

AB17

vea 0 33
veal 0 34
vea 0_35
Ve 0_36
veal 0 37
veal o_38
vea 0_39
veal 0 40

AB20

AC13

AD16

AD18

AD21

AE14

AE15

AF16

AF18

Veal O 41
veal 0 42

AF20

VCCI O_43
VCCl O_44
VCCl O_45
VCCI O_46
VCCl O_47
VCCI O_48
VCCI O_49

VCCl O_50
VCCl O_51

AGL5

AGL6

AGL7

AG20

=PP3V3_S0_CPU_VCCl O SEL |

AG21

NOSTUFF

All4

AJ15

R1320"
10K

W6

5%
1/ 20W

201,

W7

VCCl O_SEL

VOCPQE_1
VCCPQE_2

VI DALERT*
VI DSCLK|

BC22

AMRS
AN22

Ad4

For Future Conpatibility

CPU VIDALERT L R

=PP1VQ5_S0_CPU VCCI O ;5 10 12 14

PLACE_NEAR=U7400. 17: 2. 54nm
1 3
R1302
130
1% PLACE_NEAR=U1000. C44: 2. 54mm
1/ 20W
2201 R1310
43

o1 yzond 204 1 56 65

B43

CPU VIDSCLK R

PLACE_NEAR=U1000. A44: 38mm
R1311
SN NN S

CPU_VI DSCLK

oD 56 o5

VI DSOUT|

VCC_SENSE

C44

CPU VI DSOUT R

R1312

S NN S CPU_VI bsouT

F43

CPU VCCSENSE_ P

VSS_SENSE

A3

VCCl O_SENSE|

AN16

CPU VCCSENSE N
CPU VCC| OSENSE_P

ANL7

CPU_VCCl OSENSE[N

44 1ot

=PPVOORE_SO_CPU

R1360"

100

PLACE_NEAR=U1000. F43: 50. 8nm 1%
PLACE_SI DE=BOTTOM/ 16W

VEbE
02,

PLACE NEAR=U1000. AN16: 50. 8mm
PLACE_SI DE=BOTTOM

PLACEMENT NOTE:

Note. VO TAGE=1.25

oD 56 &5
OO 56 65

VAL TAGE=0V
O TAGE=1. 05

Not e.
Note.

oD 58 o5

PLACE NEARSARO SR B ) 290
1/ 16W

PLACEMENT NOTE:

Not e. VOLTAGE=0V

'R136

100
1%
1/ 1

R1361*

%LACEiNEAR:Uu)OD. AN17: 50. 8nm

PLACE_SI DE=BOTTOM
oW =
MF-LF

4025 2402

Pl ease pl ace all

7912 14

— =PP1VO5_S0_CPU VCCI Q7510 12 14

sense line resistors on BOTTOM si de.

151297

65 56

65 56

PLACE |

151297

=PPVCORE_SO_CPU_VCCAXG

=PP1V5_S3_CPU_VCCDDR
AA46 |VAXG 1 Uu1000
AB47 |\/AXG 2 BGA
AB50_|\aXG 3 (7 CFBQ) vDDQ 1|_AJ28
ABS1 |yaxG 4 g 3 vDDQ 2| AI33
AB52 VAXG 5 ™ VDDQ 3 AJ36
ABS3_|yAXG 6 [id O VDDQ 4| _AJ40
ABS5 yAXG 7 oo vDDQ 5| AL30
AB56_|\/AXG 8 ; vDDQ 6| _AL34
AB58 |\aXG 9 - VDDQ_7|_AL38
AB59_VAXG 10 vDDQ 8| _AL42
ACB1 |yaxG 119M T-TABLE VDDQ 9| AMB3
ADA7_|\axG 12CR! TICAL VDDQ 10| AMBS
ADA8 lyAXG 13 VDDQ 11| AMA0
AD50_|V/AXG 14 9 VDDQ 12| AN30
ADS1 lVAXG 15 z VDDQ 13| AN34
AD52 |VAXG 16 ¢ VDDQ 14| ANSS
ADS3_lVAXG 17 z |3 VDDQ 15| AR26
AD5S |G 18 % E vDDQ 16| AR28 =PPVCCSA_S0_CPU
AD56_|\VAXG 19 ’ VDDQ 17| _AR30 e
AD58 |VAXG 20 E VDDQ 18| AR32
AD59_|\axG 21 VDDQ 19| AR34 =PP1V5_S3_CPU_VCCDDR
AEA6 ARG6 26 1512 10 7 L= VOO AV
VAXG 22 VDDQ 20 R1382!
N5 IVAXG 23 VDDQ 21| AR40 100
PA7_lVAXG 24 ) VDDQ 22| AV4l PLACE_NEAR=U1000. U10: 0. 8mm 1%
P48 AV26
VAXG 25 VDDQ 23 R1380" Y3
£30_VAxG 26 VDDQ 24{ 8440 PLACE_NEAR=U1000. Bc43: 50. 8nm 100 z
P51 lyaxG 27 VDDQ 25| BB28 SRR STEE-RerTo,, 1%
P52 lvAxG 28 vDDQ 26| BS33
P53 201,
VAXG 29
P55 _[VAXG 30 G- voepq 1| Aves =PP1V5_S3_CPU VCCDQ ;s
P56 |vAXG 31 38 veoDQ 2| AN26
P61 lVAXG 32
T48 SE|BC43 CPU _VDDQ SENSE P
T VAXG 33 VDDQ_SEN: BAA3 g = = Note. VOLTAGE=1. 05V
58 IVAXG 34 LumvssfsENSEiv - CPU VDDQ SENSE N eV TAGE=0V
T59 IVAXG 35 2z ’ B
uLo CCS,
T61 Jvaxa 20 @5 vocsa _sense & CPU_VCCSASENSE oD =
w6
o VAXg 2; VCCSA VI D_o|_D48 CPU_VCCSA VI D<0> .,
VAX CVIiD 1| D49 >
V48 _|\axG 39 (Py  VOCSA_VID_1 - CPU_VCCSA VI D<1 oD =
V50
Ve | AXG_ 40 SMLVREF|_AY43, CPU_DDR_VREF ,,
\VAXG 41 - O TReE=0 R1381:
V52_|VAXG 42 100
V53 IVAXG 43 PLACE_NEAR=UL000. BA43: 50, 8nm 1%
V55 VAXG 44 PLACE_SI DE=BOTTOM 1/ Q%V
V56 1 1, 201,
VAXG 45 R1314 R1313
V58 |VAXG 46 10K 10K
V59 _|VAXG 47 1120w oow L
VB0 _|vAXG 48 201 201
=PPVCORE_S0_CPU_VCCAXG VBL |yaxa 49 )P
VB2 IVAXG 50 L4
VS VAXG 51
V65 IVAXG 52 =
1 V56
R1370 V61 VAXG 53 PLACEMENT NOTE: Pl ease place all sense |line resistors on BOTTOM si de.
o« 000 o8 00 VAXG 54
PLAC NEAR=UL! . F45: 50. 1%
—NEASIACE. &1 DE2BOTTOM | iisw Y48 IVAXG 55
2402 Y61 IVAXG 56
CPU AXG SENSE Py note vaTage=1 05 15 v sense iy
GAS v ENSE
= = Not 6. VOLTAGE=0V SSAXG_SENS! [
. _=PP1V8_S0_CPU VCCPII _R B33 \ooPLL_1
BCL lvcopLL_2 %2
B |lveopLL_3 B
12
15 12 7 _=PPVCCSA SO_CPU
R1371* L17 lvocsa 1
) 100 L21 lvcesA 2
NEAREUAR SPERBOATN 1) 16w NL6 lvcosa 3
bt N20_|yocsa 4
N22 lvcesa s
P17 lvcesa 6 - = =
= P20 |veesa 7 g
R16 |vcesA 8 PLACE_NEAR=U1000. AY43: 2. 54nm
Pl ease place all sense line resistors on BOTTOM si de. R18 VOCSA79 % -
R21 lyocsa_10
UL5 lvecsa 11
V16 lvocsa 12
V17 lvcesa 13
V18 lvcesA 14
V21 lycesa 15
V20 _lvcesA 16

SYNC _VASTER=J11 M.B SYNC _DATE=10/18/2011}

TTILE

CPU POVNER
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\VSS

VSS

VSS

\VSS

\VSS

\VSS

\VSS

\VSS

\VSS

\VSS

\VSS

\VSS

\VSS

VSS

\VSS

VSS

\VSS

\VSS

\VSS

\VSS

VSS

\VSS

\VSS

\VSS

\VSS

VSS

\VSS

\VSS

\VSS

\VSS

VSS

VSS

VSS

\VSS

VSS

VSS

VSS

VSS

VSS

\VSS

\VSS

VSS

VSS

VSS

\VSS

VSS

\VSS

\VSS

VSS

\VSS

\VSS

\VSS

\VSS

J55

\VSS

VSS

K11

VSS

K21

VSS

\VSS

L16

\VSS

L20

\VSS

L22

\VSS

L26

\VSS

L30

\VSS

L34

VSS

L38

\VSS

L43

\VSS

L48

\VSS

L61

\VSS

\VSS

E1E

U1000
BGA
(9 OF 9)
vSs

2C 35W

| VY- BRI DGE

oM T_TABLE

CRITI CAL

Vss|

ML1

ML5

M58

N1

N17

N21

N25

N28

N33

N36

N40

N43

N47

N48

N51

N52

N56

N61

P9

P14

P16

P18

P21

P58

P59

R17

R20

R46

T1

T47

T50

T51

T52

T53

T55

T56

U13

V20

V61

W3

W5

W8

w1

w6

Y4

YA7

Y58

Y59

VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF
VSS_NCTF

VSS

AJ22

AJ26

u1000

(8 OF 9)
VS

0

2C- 35W

| VY- BRI DGE

oM T_TABLE

CRITI CAL

VSS|

AVB4

VSS|

AVB8

VSS|

AMA2

VSS|

AMA5

VSS|

AMA8

VSS|

AVB8

VSS|

ANL

VSS|

AN21

VSS|

AN25

VSS|

AN28

VSS|

AN33

VSS|

AN36

VSS|

AN4O

VSS|

AN43

VSS|

AN47

VSS|

AN50

VSS|

AN54

VSS|

AP7

VSS|

AP10

VSS|

AP51

VSS|

AP55

VSS|

AR7

VSS|

AR13

VSS|

ARL7

VSS|

AR21

VSS|

AR41

VSS|

AR48

VSS|

AR61

VSS|

AT4

VSS|

AT14

VSS|

AT19

VSS|

AT36

VSS|

AT45

VSS|

AT52

VSS|

AT58

VSS|

AUL

VSS|

AU7

VSS|

AUL1

VSS|

AU28

VSS|

AU32

VSS|

AUS1

VSS|

AV17

VSS|

AV21

VSS|

AV22

VSS|

AV34

VSS|

AV40

VSS|

AV48

VSS|

AV55

VSS|

AW

VSS|

AWL3

VSS|

AWM 3

VSS|

AVS1

VSS|

AY4

VSS|

AY9

VSS|

AY14

VSS|

AY19

VSS|

AY30

VSS|

AY36

VSS|

AY41

VSS|

AY45

VSS|

AY49

VSS|

AY55

VSS|

AY58

VSS|

VSS|

BA11

VSS|

VSS|

VSS|

VSS|

VSS|

VSS|

VSS|

VSS|

VSS|

VSS|

VSS|

VSS|

BD12

VSS|

BD16

VSS|

BD19

VSS|

BD23

VSS|

BD27

VSS|

BD32

VSS|

BD36

VSS|

BD40

VSS|

BD44

VSS|

BD48

VSS|

BD52

VSS|

BD56

VSS|

BE5

lacpumynz
CPU GROUNDS

VSS|
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8 7

Al INTEL recommendations from intel doc #4439028 Huron River Platform Power Design Cuide

Processor Load Line : -2.9 nChns
CPU VCORE DECOUPLI NG
Intel recomendation (Table 7-1) 16x 2.2uF, 12x 22uF, 3x 330uF

o CRI TI CAlg CRI TI CAL CRI T1 CAI,CRI Tl CAI,CRI Tl CAIL,CRI Tl CAIGCRI Tl CAL JCRI T| CAL 4CRI TI CAL 4CRI T1 CAL (CRI TI CAL JCRI TI CAL  JCRI Tl CAL 4CRI TI CAL,CRI TI CAL CRI Tl CAL CRI TI CAL (CRI TI CAL CRI TI CAL

1207 =PPVCORE SO_CPU

JiC&FGOO 1 Cé.':601 1 C1602 1 C1603 1 C1604 1 C1605 C1606 1 Cé.':607 1 C;JFBOS 1 Cé.':609 1 Cé%':fSlO 1 C1|:611 1 C1|:612 1 C1613 C1614 1 C1|:615 1 Cé%':640 1 C1641 C1642
0 T T T TR “gw ”gw o TR o VR VR o VA o TR Y - T . ”gw TR TR TR T
0%01 0%01 g g g g g 0201 0201 0201 0201 0201 0201 g g 0201 0201 g g D
oCRL T1 CAL JCRI Tl CAL JCRI T1 CAICRI Tl CAI,CRI TI CAI,CRI T1 CAL,CRI Tl CAL CRI T1 CAL ¢CRI Tl CAL CRI Tl CAL CRI TI CAL JCRI TI CAL CRI T1 CAL JCRI T1 CAI,CRI T1 CAL JCRI T1 CAL JCRI T1 CAL JCRI T1 CAL JCRI T1 CAL JCRI TI CAL JCRI T1 CAL JCRI TI CAL CRI TI CAL._CRI TI CAL
Ji(%:ét‘)lt‘)_l C&.Gl? 1 (%:1618 (%:&619 (%:1620 (%:‘%3621 (%:1622 1 C&.623 1 C§F624 1 C&.GZS 1 C§F626_iC§F627 Bs C;,;'FBZS 1 C1629 (%:1630 1 Cé%':631 1 C&.632 1 (%:6%933 1 C&.634 1 (%3&}935;(%:1936;%937 1 C1638 C1639
v T, 8% —% & & & v T O% % TR TR Ti% TR T % VTR TR TR % T TR TR TR &
Tes Tae T T o T 4 Tos The o The o The [ T T i T BOTEY TR TR OTEY OTE TE TE T T 4
PLACEMENT_NOTE ( C1655- C1666)
placeklluslel‘ki-\tluuoon'ii:lsllldil-\L CRITTCAL CRITTCAL CRITTCAL L,NIIIL,I—\l CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRI Tl CAL
C1655 1 (1:(.‘)1.&56 1 (1:(.‘)1.&57 _1 C1658 1 C1659 1 C1660 C1661 1 C1662 _1 C1663 1 C1664 1 C1665 1 C1666 1 C1667 _1 C1668 1 (1:(.‘)1.&69 1 (1:(.‘)1.&70 C
T gOZ {5R ; 0:%;‘2\6E {5R _; 5;;2 {5R T gOZ {5R 5;02 {5R T ggM X5R—F 5;0 X5R T gOZ {5R gOZ {5R gOZ {5R gOZ {5R gOZ {5R gOZ {5R T gOZ {5R T g:%z\ﬁ {5R —F 5;;2 {5R
PLACEMENT_NOTE ( C1667- C1679) l
PLACEMENT_NOTE ( C1640- C1645)
1 1 1 j—
Logo Lo Loge Lo | oo
0/ '-2 0% —--2~ 0% '-; 0% %070/(0)UF
Ti«xs B2- SM XNE B2- SM iXGNE B2- SM i%sNE B2- SM T;?&XgE 62 s
CPU VCCl O’ VCCPQ DECOUPLI NG
Lol recommendation (Section 6.5): 26x LuF, 10x 10uF. 2x 330uF CPU VCCPLL DECOUPLI NG
PLACEMENT_NOTE ( C1684- C167F) Intel recommendation (section 6.4): 2x 1uF, 1x 330uF
PLACEMENT_NOTE ( C1646- C1671)
12007 =PP1VO5 SO CPU VCCI O g 0 On bottom sice of Ui000 oo oo e
JiC1684 1C1685 ([1Cl1686 |1Cl1687 [(1Cl1688 |1Cl1689 |1C1690 |[1Cl1691 |1C1692 |[1Cl1l693 ([1Cl694 |1Cl1695 JiC1696 _ ?1909 = =Sl LL_ R~ B
i/': ::i/': ::i/': ::i/': ::i/': ::i/': — 1F — 1 — 1F — 1 — 1 — 1 i/': 1= == Ly, ’ ’
—IZ}{ 2 QY 2 WY 2 WY 2 WY 2 WY zg;{ zg;{ zg;{ zg;{ zg;{ zg}{ —IZ}{ g S
402 402 402 402 402 402 402 402 402 402 402 402 402 40
L o
JiC1697 1C1698 (1 C1699 |[1C169A [1Cl69B |1 C169C [1C169D |[1Cl69E |1 Cl69F |1Cl61A |1Cl61B |1 Cl61C JiClGlD
igéf o igéf o igéf o igéf o igéf o igéf o igéf o igéf — IMF — IMF - igéf — MF v OPU VEGPLL Low pass [l ter
L

PLACEMENT_NOTE ( C1672- C1681)

Place near U1000 on bottom si de

Cl61E C161F C§_62A

T TH T

ClGZB C162C

Tk T T8

62D C162E C167A 1C167B

37 b 19y
21 021 02-1 021

Lere L

JIC167G 1Cl(:‘>7H

;:

270UF

7TOUF

0% 0% 0%
Tl e, Fis Tie
B2-SM B2- SM B2- SM

Intel recommendation: 1x 10mChn resistor, 1x 1uF 0402

R1601

T

0010, _ CCPCE 1
ProATY 1Cl67F
odbs =

gé/ Note: The smal | est 10mChm available in the library are 0805s

C167

FQM' X5R

02-1

SYNC MASTER=J13_M.B

o

CPU DECOUPLI NG- |

d} Appl e I nc.
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VAXG DECOUPLI NG . .
Graphics Load Line : -3.9 nthns
Intel recomendation (section 6.3): 18x 1uF(9 no-stuff), 10x 104F(2 no-stuff), 8x 22uF(2 no stuff), 4x 470uF(2 no-stuff)
PLACEMENT_NOTE ( C1700- C1710)
12 9 7 _=PPVCORE SO _CPU VOCAXG
Place _on_ bottom side of UL000
° CRITI CAL CRI T1 CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1 C1700 1 c1701
PLACEMENT_NOTE ( C1717- C1722)
e
° CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
AXG_ACOUSTI CS: NO | AXG_ACOUSTI CS: NO | AXG_ACOUSTICS: NO | AXG_AGOUSTI CS: No AXGACOUSTI CS: NO | AXG_ACOUSTI CS: No
1C1717 1C1718 1C1719 1C1720 1C1721 1C1722
22UF 22UF
20% —— 0%
&.3v &.3v
2 X5R- CERML 2 X5R- CERML
3 0603
° CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
AXG_ACOUSTI C: YES y AXG_ACOUSTI CS: YES AXG_ACOUSTI Cs: YES
1 C1727 1C1732 C
22UF 22UF
20% — 50%
W b
2 xsR X5R
02 a2
PLACEMENT_NOTE ( C1723- C1724)
.|*C1723 L*Cl724 ,|'Cl1725
270UF 270UF
20% 20%
22y 22y
TANT TANT
CASE- B2- SM CASE- B2- SM
L
CPU VCCSA DECOUPLI NG
Intel recommendation (Section 6.6): 3x 1luf, 3x 10uf, 1x 330uf
PLACEMENT_NOTE ( C1758- C1762)
12 7 _=PPVCCSA SO _CPU Place on bottom side of ULO00
CPU VDDQ VCCDQ DECOUPLI NG
U 1 C1758 1 C1762
10 10
Intel recommendation (Section 6.13): 10x 1uF, 8x 10uF, 1x 330uF 10% T 0%
iov h
PLACEMENT_NOTE ( C1738- C1747) 402 402
26 12 10 7 _=PPVS_S3_CPU VCCDOR
Place on bottom side of UL000 4
1 C1738 1 C1740 1 C1741 1 Cc1742 1 C1743 1 Cc1744 1 C1745 1 C1746 1 1747
l 106 I I I J B J B 106 1 c1763 1 c1764 1 c1765 1 C1766 1 ci7e7
10% — 0% — 0% — 0% — o — o 10% 1008 —— 100 — 1or —— 100 1008
2 en 2 Sen 2 Sen 2 en 2w 2 en 2 Sen e T, T, e T,
402 402 402 402 402 402 402 2 cera s 2 e s 2 s 2 cera s 2 e s
Place close to UL000 on bottom si de J__
1 c1748 1 C1749 1 c1750 1 C1751 1 C1752 1 1753 1 c1754 1 C1755
o —e o o —e —_ =" o o .|’ C1768
e e b e e e e b L5700
2 corwsm 2 corwem 2 Gen 2 corem 2 corwem 2 crow o 2 Gen 2 cewor “T 20% fr—
Tant
. . . . CASE- B2- SM
.|' C1756
270UF
20%
2 2V
2
CASE- B2- SM
Intel recommendation: 1x 10mChn resistor, 1x 1luF 0402
R1702
0.010 SYNC WASTER-K21 M.B
~ep1vs_sa coguerm 712
yow CPU DECOUPLI NG | |
t c1757
051- 9276
. d} Appl e I nc.
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VSel

OM T_TABLE
U1800 T_TABLE
PCH- PPT- MB- SFF- ES1 RS
o 25 ([ SYSCLK_CLK32K RTC - AL9 RTOXL - BA 1o VIHO/ LADO| A37 _ g, LPC AD R<O> o > Om—PCOLE ENET D2R N BI33 [PERNL Ul800 SVBALERT*/ GPI OL1| HI2 o,  SVBUS PCH ALERT L o
NC—L9 |rTCx2 1 oF 10 FWHL/ LADL [ A39 LPC AD R<1> 1 s [—POLE ENET D2R P BL33 |pERPL PCH- PPT- MB- SFF- ES1 smvBCLK|_F17 - SVBUS PCH QLK oo 3 e
( ) FW2/ LAD2| 39 gy LPC AD R<2> " o @om—POLE ENET R2D C N BB30 |pETNL P r\BmG/S154sz SvBDATA|_F10 e SMBUS PCH DATA G s 5
F L 37 LPC AD R<3> 2 @m-POE ENET RRD C P AY30 |pETP1
1 RTC RESET L s FL9RTCRST* O F (ﬁﬁl ANEDf K40 LPC FRAME R L i: ’ (2 OF 10)
- ey ———— == =
Olo o206 E AP 2R N BI35 |pErNn 0 SMLOALERT*/ GPI 060|_H22__ g USB EXTB_SEL_XHCI o - 2
16 _PCH SRTCRST L - A23 |SRTCRST* E - (1PU) LDRQD* |5H40 TP_LPC DRE o8 36 5 [T PCIE AP D2R P - BL35 |pERp2 2 SMLOCLK| K12 - SM._PCH 0 _CLK oo 42 o
%g&‘\)l*/g:u 3| F37 & 1BT PVR EN PCH o o 3 (PO E AP R2D C N o=—5B33 [PETN g SMLODATAL A9 gy SM. PCH O DATA D =
16 _PCH I NTRUDER L K221 NTRUDER: ( o 35 q@mPOE AP RD C P o 2Y33 [pETP2 ) N
SERI RQL_Y4 Sty -PC_SERI RQ CBD s 0 42
16 PCH | NTVRMVEN L 2L | NTVRVEN s C—POLE FWD2R N BH36 |pERNG SML1ALERT*/ PCHHOT*/ GPI O74| @ USB EXTD SEL XHCI oo
SATAORXN|_AN3 SATA HDD D2R N a7 67 : D PCE FWD2R P BK36 |pERP3 SML1CLK/ GPI 08| D12 - SML_PCH 1 CLK o « o
SATAORXP|_ANL SATA HDD D2R P a7 67 s (Om—PCE FWRD C N BF33 |pETNG SML1DATA/ GPI O75| Cl1 g9 SM. PCH 1 DATA D o0
6816 [HDA BIT CLK R - H35 |HDA_BCLK SATAOTXN|_AU3 SATA HDD R2D C N 37 67 s PO E FWRD C P BD33 |peTP3
strap not functional (VCCVRM = 1.8V) SATAOTXPLAUL g SATAHDD RRDCP oy s7 o7
HDA SYNC R H37 PCl E_ EXCARD D2R N BJ37 |py
68 16 o= HDA*?FBB— B g s O ERN4 4
oom) SATALRXN|_ANG TA 2R N s s >—PCLE_EXCARD 2R P BL37 |pERP4 Z
16 _PCH SPKR - N1 epml} PLTRST# I SATALRXP|_AN8 SATA QDD D2R P s s (om—PCLE EXCARD ReD C N BD35 |pETNA = (IPUIPD) CL_CLK1[ L3 TP CLINK CLK 13
) = SATALTXN|_AR3 SATA ODD R2D C N N s (Om—PCLE EXCARD ReD C P BF35 [PETP4 B (1PUIPD) CL_DATAL| J1 TP _CLINK DATA s
68 16 _HDA RST R L - F354HDA_RST* SATALTXP|_ARL SATA ODD R2D C P N EJ (] CL_RST1* DN_B TP _CLINK RESET L 6
s NC PCIE 5 D2RN BI39 IPERNS .
s 39 5 [TR)—HDA SDI N0 D36 |HDA SDINO (I PD) SATA2RXN|_AD4 TP _SATA C D2RN s NC PCIE 5 D2RP BL39 |pERPS G
s _TP_HDA SDI N1 - B36 [HDA_SDINL (| PD) SATA2RXP|_AD2 TP_SATA C D2RP s NC PCIE 5 RPD CN AY35 |PETNS ot
s _TP_HDA SDI N2 S35 JHDA_SDIN2 (1 PD) SATA2TXN|_AL3 TP_SATA C RPD CN s NCPOE 5 RD CP BB35 |pETPS PEG A CLKRQ*/ GPI 047 R8 PEGCLKI L GPl 47 16
s _TP_HDA SDI N3 735 1HDA SDINS (1 PD) SATA2TXPL ALL g, TP SATA C R2D CP CLKOUT_PEG A _N_AF44 TP _PCl E CLK100M PEGAN
s _NC PCLE 6 D2RN BHA0 |pERNG CLKOUT_PEG A_P|_AF46 . TP _PCI E CLK100M PEGAP
o8 25 16 _HDA SDOUT R @=—"37 |HDA_SDO( 1 PD- BOOT) SATA3RXN|_AD8 TP _SATA D D2RN 6 s NC POIE 6 D2RP BK40 |pERPS
< SATA3RXP|_ADS TA D D2RP . s NC POE 6_R2D CN BD37 |PETNG
1 (om—ITAG | SP_TMVG 35 JHDA_DOCK_EN*/ GPI B3 ';: SATA3TXN|_AG3 TP_SATA D R2D CN s s NC PCE 6 RD CP BF37 |pETPE CLKOUT_DM _N_BB24 DM __CLK100M CPU N 10 65
1 D ENET MEDI A SENSE RDI V > M85 [HDA DOCK_RST*/ GPI 013 %) SATA3TXP|_AGL > TP _SATA D R2D CP 6 CLKOUT_DM _P| AY24 DM CLK100M CPU P 10 65
s NC PCIE 7 D2RN BJ41 [pERNT - — D
SATA4RXN|_AE3 TP _SATA E D2RN 6 s NC PCIE 7 D2RP BL41 |pERP7
o6 23 [C)—XDP_PCH TCK ML7 |3TAG TCK (| PD) ©] SATA4RXP|_AEL TP_SATA E D2RP —pp1 PCH Vaa A s NC PO E 7 R2D CN AY37 |pETNT CLKOUT_DP_N_AN10 TP_PCH CLKOUT DPN s
< SATAATXN_ARB TP _SATA E R2D ON . V05 _SO_PCH veO O SA T s NC POIE 7 ROD CP BB37 |pETP? CLKOUT_DP_P{ AN12 o TP PCH CLKOUT DPP oD
o XOP POH TV o M5 |3TAG VB (1 PUY) l; SATAATXP| A6 TP SATA E 2D P . PLACE_NEAR=ULBO0O. ABLO: 2. 54mm
™ - . e R1830
s NC POE 8 D2RN BJ43 [pERNS
o5 25 [y XOP_PCH TOI - U2[TAG TDI (1PY) SATASRXN|_AC3 TP_SATA F_D2RN . gﬂ 4 s NC POE 8 D2RP BL43 |pERPS CLKI N_DM _N|_BD17 PCI E_CLK10OM PCH N 1o or
SATASRXP| ACL o, TP SATA F D2RP . oW s NC PCIE 8 R2D CN AY40 |pETNg CLKIN_DM _P| BF17 o PCI E_CLK100M PCH P a6
o 23 XDP T ML2 |3TAG TDO SATASTXN|_AJ3 TA_F_R2D . 2 s NC POE 8 RD CP BB40 |pETPS
SATASTXPL AJL g, TP SATA F R2D CP . =
s PCl E_CLK100M ENET N ADA8 [c| KOUT_PCl EQ trolled by PO ECLKRGE# CLKI N_GND1_N|_BB26 PCH CLKI N _GNDN1 16
SATAI COVPO_AB1O o7 PCH_SATAI COMP Ri8 © o—PCLE CLK100M ENET P 050 [cLkout_pai eop T E4 DY RB# o ki N_anp1_p| AY26 PCH CLKI N GNDP1 1
o0 12 om}—SPL_CLK R =—"PL2 |sPl_aLk SATAI COWPI | ABL2 | 9 o7 16 s ry—SSD_CLKREQ L - M |pCl ECLKRQD* / GPI O73
o
o8 42 (T} SPI_CSO R L - ABBsP| _Cs0* %) SATA3RCOVPOL_AF10 ZPZEJACE N 800, AF12: 2. 54 ¢ _[PCILE CLKIOOM FW N - AE49 |l KOUT_PCI EIN 0 CLKI N_DOT_96N_M24 PCH CLK96M DOT_N 16 67
SATA3COWPI | AF12 ] PCH SATA3COVP —NEAREULBOO. AF12: 2. S4mm o _POLE CLKIOOM FWP 2551 |oLkout_pai E1P CLKI N_DOT_96P| K24 PCH CLK96M DOT P 10 o7
TP SPI_CS1 L = B%jsPI _cs1+ SATA3RBI AS| A PCH_SATA3RBI AS 16 [FW CLKREQ L - U8 |pCl ECLKRQL*/ GPI O18 é
PLACE_NEAR=U1800. AH4: 2. 54nm
o 42 qoomp—SPL_MOSI R - V8 Ispi _MosI (| PD- BOOT) SATALED pW10 PCH SATALED L 16 'R1832 68 36 6 PCl E_ CLK100M AP N ADA0 [c KOUT_PCl E2N d CLKI N_SATA_N_AK8 PCH CLK100M SATA N 16 67
750 s O—POLE OLKIOOMAP P g AD42 |0 KOUT_PCI E2P CLKI N_SATA_P|_AK6 K100M SATA P 16 67
o0 42 (FMy—SPL_M SO - Y2 Ispi _M SO( 1 PU) SATAOGP/ GPI 1| M2 DC2 PCH GPI 021 DP AUXCH | SOL 23 irznw s 16 [Ty—AP_CLKREQ L - T4 |pcl ECLKRQR*/ GPI C20
IPU) SATALGP/ GPI O19| RL DP DC3 PCH GPI O19 SATARDRVR EN 823 |,201
8 PCl E_CLK100M EXCARD N AA49 |cl KOUT_PCI E3N REFCLK141 N|_J49 PCH CLK14P3M REFCLK 16 67
s PClI E_CLK100M EXCARD P AAS1 |c| KOUT_PCI E3P
=PPVRTC_G3_PCH - WM EXCARDCLKREQL g B8 PO ECLKRGB*/ GPI (25
T CLKI N_PCl LOOPBACK|_E51 PCH CLK33M PCI I N 25 68
’ s TP PCIE CLK100M PEAN Y48 |cLKOUT_PCl E4N DCES THI S NEED LENGTH %TCH???
. . s _TP_PCIE CLK100M PE4P Y50 |cLKOUT_PCI E4P
Rl%%ﬁ ';‘}503 1 JTAG DPMUXUC TRST L ML |pci ECLKRQ4* / GPI 026 XTAL25_IN VMO o SYSAK GLKZSMSBR e
5% 5% XTAL25_ouT| W61 o\~
N N 1/ 20W 1/ 20w 16 _LPC AD R<O> R1860 33 1 2 _ LPC AD<0> LBy o 40 42 o8 AB4O -
R1800 R1801 0 ¥ 16 _LPC AD Re1> R1861 33 . mz S W2W W 200 | pe ppel> o 40 42 08 o5 a7 e £_CLKL DN (CLKOUT_PCI ESN 22 20 7 _=PP1V05_SO_PCH VCCDI FECLK
330K 1M 2 2 LPC AD Re2s R1862 33 L , % VW W 200 | pe apeos <D 6537 6 PCI E_CLK100M SSD P ABA42 |cl KOUT_PCI ESP
5% 5% 16 6 40 42 68
5 <D K8 «
vagy o O RICRESET L 4 16 _LPC AD R<3> R1863 33 . mz S MEOW W 291 | pc AD<3> B o 40 42 6 oD EELAKREOL [ BEREAE L 44 R1890"
201, 2201 PCH_SRTCRST L LPC FRAME R L R1864 33 1 o % MEOW M 201 pc PRAME L 9.2
NTRUDER L e e NN 550w o1 oD © @0 42 o8 s _TP_PC E_CLK100M PEBN AF40 |l KOUT _PEG B N o
PCH UDE] 16 1/ 200
TP_PCl E_CLK100M PEBP AF42 || KOUT_PEG B_P
PCH | NTVRVEN L HDA BIT CLK R R1810 33 1 2 HDA BIT CLK ° =T
e o0 18 e D ACE NEAREUTB00. 35 T 27—~ VVV s —mow o1 0D © % °0 1o _PEGCLKROB LGPl 056 4 |PEG B_CLKRQ*/ GPI C66 PLACE_NEAR=UL800. ACA9: 2. 54mm " 2
c1802 1t 1 C1803 o8 16 Mpmmmﬁ%ul—%w—égv—”\/\/\/ HDA_SYNC oo ¢ % 6 XCLK_RCOVPL_ACA9 o PCH XCLK _RCOMP
1.00F —/— ——1.00F ! = R1812 : 33 mm S% 20w M 200 o0 o (OT}—PEG CLKI0OM N &= "B44 |cLKoUT_PCI EBN hl
200 20% HDA RST R L HDA RST L .
o2k 2 o o A NEAREUTB00- 735 T 27 VN s —mor {oOD © 2 o o s qom}PEG CLK10OM P 2546 |aLkour_Pal 6P
o201 MR 0201 MR o8 25 16 _HDA SDOUT R R1813 _ 33 AN oo HRA SDOUT ooTy ¢ 20 68 16 [ry—PEG OLKREQ L - J3 |PCI ECLKRQ6* / GPl O45 0 (%5%65)(0/ GPIosa| H50 g TP PCH GPI 064 CLKQUTFLEXO
=PP3V3_SUS PCH GPI O 717 18 19 = - R "
=PP3V3 SO PCH GPI O Twasas L NO STUFF o 33 PCI E_CLK100M TBT N W4 |0 KoUT_PCI E7N mé CHSHIRLE <L/ aP1 085 D48 g TP PCH GPI 065 CLKOUTFLEX1
- R1840 o8 33 PCI E_CLK100M TBT P W6 |oLkouT_PCl E7P i (
TBT CLKREQ L HA * 49 TP_PCH GPI 066 CLKOUTFLEX2
v 10 | TPCPU_CLK10OM N L0, 55 15 [T Q - PCLELK TA)G:’I o416 d (I%S_QJTFLE)XZI GPI 066 -
NO STUFF 5%
AR12 J51
R1877 4. 7K . ) SPKR o R1841 usFow 65 23 | TPXDP_CLK100M N - (CLKOUT_| TPXDP_N (I%Smxy GPl 87 - TP _PCH GPI 067 CLKOUTFLEX3
RIBT8 Tox 1’\/\/\/2 % TZow W o1 SATALED L 8 201 o5 23 | TPXDP_CLK100M P 2RO [CL KOUT_I TPXDP_P
NN 5w © o5 10 _| TPCPU_CLK100M P i > |
R1834 10K LAANZ DP_AUXCH | SOL 23 25 5%
R1833 10K LAAAZ S% 12w W 200 gATARDRVR EN s R
5% 1/ 20W M 201 201
R1842 10K FW CLKREQ L R1885
NN oo - i os 25 [y SYSCLK_CLK25M SB 1 2 o SYSCLK CLK25M SB R 10 60
R1869 10K 1 AAN2 AP _CLKREQ L 16 36 %/\/
5%  1/20W M 201 . - .
R1844 10K 1 A2 EXCARD CLKREQ L 16 2100/% 41/"&’:0 . 1.8V -> 1.1V
R1845 10K 3 z\AA’2 * VPOW W %1 )TAG DPMUXUC TRST L P Unused cl ock terminations for FCI M Mde PLACE_REAR=1500. 3: 5. 1rm R1886
R1847 10K 1 o S% MW M 201 eNeT U KREQ L 16 1
NN W o7 16 _PCH CLKO6M DOT P RI891 10K :npn 2 2 ow
R1814 10K__2 AL PEG CLKREQ L 6 CLK96M DOT N R1892 0K . S 5% 720w W 201 M
RI815 10K 3 z\AA’2 ™ V2OW W %1 7pT QKREQL 16 3 o7 10 PG A A A v 2201 SYNC VASTER=J13 M_B SYNC_DATE=02/ 20/ 201
R1843 10K 1 AAN2 S MEW M 201 Sep QLKREQ L o 16 37 &7 16 _PCH CLK100M SATA P R1893 10K 1 AAN2 =
RIB6 10K snn: " ™ peanicon L el &7 10 _POH_CLKI00M SATA N RL89A 10K 4 p\pnTe o 7o w = PCH SATA/ PCl e/ CLK/ LPC/ SPI
16 5% 1/ 20w MF
R1848 10K 3 o S% MW W 201 pEGO KROB LGPl OB6 16 67 16 _PCI E_CLK100M PCH P R1895 10K 3 2
R1853 10K 1%2 S% 12w MW 200 SvBuS PCH ALERT L . o7 10 _PCIE_CLK100M PCH N R1896 10K 1mz 5% 1w W Appl e I nc. 051-9276 | D
R1854 10K N , 5% 1/20W W 201 USB_EXTB_SEL_XHCI 16 24 5% 1/ 20W M ®
RIB56 10K 4 W/, % VEW W B en b e g o7 10 PCH CLIA4PSM REFCLK RIBI7 10K I AAAZ o 2.7.0
NN w01 *© S oW W NOTI CE OF PROPRI ETARY PROPERTY:
R1879 10K IAANZ ENET_MEDI A SENSE RDI V 16 16 _PCH CLKI N GNDP1 R1870 10K 1 AAAZ THE | NEORMATI ON_CONTAI NED HEREI N | S THE
1 e W M % } . . PCH_CLKI N GNDN1 R1871 10K . 2 % MEOW M e PCSESS0R AGRELS TO THE FOLLOW NG:
1 Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. i NN —s5—z0w 1O WAL NTAIN TH & DOCUVENT | N CONRI DENGE 18 OF 109
- Connect to ENET_MEDI A SENSE via 12K Rif HDA = 1.5V. Il NOT TO REPRODUCE CR COPY I T
If HDA = SO, nust al so ensure that signal cannot be high in S3. 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 16 O: 72
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8

=PP3V3 SUS PCH GPI O

7 16 17 18 19

=PP3V3 SUS PCH GPI O

201

7 16 17 18 19

=PP3V3_S0_PCH GPI O

7 16 18 19 25 35

=PP3V3 S5 PCH

R1985 1K 1 2 PM PWRBTN L
M\ 5 —sow w01
R1991 8.2K 1 2 PM CLKRUN L
N ——mw ot
R1982 10K 1 2 MEM VDD SEL 1V5 L
N ——mw ot
R1925 1K 1 2 PCIE WAKE L
N ——mw ot
R1924 100K 2 AAAA PM SLP S3 L
R1921 100K 2 AAAA Sh  MEwW M 201 pyvigiposa L
R1922 100K 2 /\/\/\/1 5% 1/ 20W M 201 o\ SLp. S5 L
R1923 100K 2 AN S% oW M 201 pyglp SUS L
5% 1/ 20W M 201

17 23 40

6 17 40 42

17 55

6 17 36

17 26 40 61

17 26 36 40 48 61

17 40 61

17 61

=PP1V05 SO _PCH VCCI O POl E ;
PLACE_NEAR=U1800. BF19: 12. 7nm
R1905* *R1900
10K 49.9 OM T_TABLE
1/ 2333 }7/{’ZDW Ul 8 0 0
201, 2201 PCH- PPT- MB- SFF- ES1
os o y—DM_N\2S N<O> - BL2L IDM ORXN 8D anG/S154sz FDI_RxNo| BL13 o FDI DATA N<O> ame s s
oo DM _N2S Nel> g BL28 Ipvi1RxN FDI_RXNL| BJ15 o  FDI DATA N<1> amo s
s o DM NS Ne2> g BII9 IOV 2RXN (3 o= 10) FDI_Rx\N2| BD12 o FDI DATA N<2> ame e
o o IR>—DM_N2S Ne3> o B-17 DM 3RXN FDI_RaN| BI1L o  FDI DATA Ne3> ame e R1955*
FDI_RxNa| AYIS o FDI DATA Ned> ame e 100K
65 o DM _N2S P<0> BJ21 |pM ORXP FDI_RXN5| AY12 - FDl__DATA N<5> ame e 1/ 28
o DM _N2S P<1> BJ23 |ov 1RxXP FDI_RXNG| B9 o FDI DATA 6> ame e 28,
65 0 DM _N2S P<2> BL19 [pv 2RXP FDI_Rx\7| BF10 o FDI_DATA N<7> ame e
o5 9 [y—DOM_N2S P<3> 2117 IDv 3RXP
FDI_Rxpo| BI13 o FDI_DATA P<0> amo e
65 9 2N_N<0> BD22 |pm 0TXN FDI _RxpP1| BL1S - EDl _DATA P<1> ame s
o0 DM S2N N<1> BB22 [y 1TXN FDI_RxP2| BF12 o FDI_DATA P<2> ame s
65 0 DM _S2N N<2> BB19 Ipm 2TXN E E FDI _RxpP3| BL11 ; FDI_DATA P<3> ame s
o o DM _S2N N<3> BBL7 |pM 3TXN FDI_RxP4|[ BB1S o  FDI DATA P<d> ames =
Q== - FDI_RXp5| BB12 o  FDI DATA P<5> ame s
65 9 DM _S2N P<0> BF22 |pm oTxP FDI _RxP6| BL9 ; FDI_DATA P<6> ame
65 0 DM _S2N P<1> AY22 [pm 1TXP FDI_RxP7| BDLO o FDI_DATA P<7> ame e
o5 0 DM _S2N P<2> AY19 |pm 2TXP
o DM S2NP<3> o, AYI7 DM 3TXP FDI_INT| BB1O _g FDI INT oD ¢ 5
FDI _FSYNco| BHL2 o FDIFSYNC<0> o 65
PCH DM _COWP BF19 |om _zoowp FDI _FSYNGL &:wm—g o =PPVRTC G3 PCH T 16 20
8019 |om —1 roowe N
B FDI _LSYNCo| BK12 FDI_LSYNC<0> o6 R1915
PCH DM 2RBI AS BK20 |pM 2RBI AS FDI_LSYNC1| BB g FDI LSYNG<1>  m@gmyoes 390K
PLACE_NEAR=U1800. BK20: 2. 54nm i’éjnw
'R1920 o ?
750 DSWRMVEN|_F22 - PCH DSW/RNVEN
1720w 17 _PCH SUSACK L & FLEqSUSACK* (I PU) %E
o1 D.E DPWRCK| A21 o PM DSW PVRGD - T ©
40 25 (TI)—PM SYSRST L - L1{sYs RESET* de
= > VAKE* (408 @ POE WAKE L ame v s 'R1909
40 25 23 PM Y MLO |SyS_PWROK u 100K
c’?é CLKRUN‘/ GPI 0B2| T2 g PMOKRINL vyonwa Hoow
oM PMPCHPVRK g M2 lpvRck > L 200
) sUsSTAT"/GPICS1| BB g LPCPWROWL onemaa
s —PMPCH APVRK g @B IAPVRK
SUSCLK/ GPI 062| D3 & PM CLK32K SUSCLK R oy 1 e =
o526 10 U PMMEMPWRED o, B12 IDRAVPWRK
SLP_S5*/ GPI %3':6_‘%@ 17 40 61
o —FPM RSMRST L - B20{RSMRST* SLP_s4* 5K10 - PM SLP $4 L {OOD 17 26 36 40 48 61
SLP_s3* (D4 - PM SLP S3 L oD 17 26 40 61
;7 POHSUSWARNL g CI3 ISUSWARNK/ SUSPVURDNACK/ GPI CBO
SLPACT g TPPMSIPAL
40 23 17 [TRy—PM PURBTN L - KL9GPWRBTN (1 PY)
SLP_SUS*YALS g PMSLPSUSL e
61 a1 40 @Wﬂ/@f&g&r\m o) Bl
( Deep: 5) PVBYI BBS g  PMSYNC oo o e
o )—PM BATLOWL - HLO |BATLOW / GPI 072 (1 PU)
SLP_LAN*/ GPI mgw\ﬂ_‘%@ 17 55
PCH R L - F124RI *
10 16 17 16 7 _=PP3V3 SUS PCH GPI O
R1983*
10K
120w
M
201, R1986
1+ _PCH _SUSWARN L 2\/\3\/\1 PCH _SUSACK L -
1/%0w
MF

OM T_TABLE
PCH- PPT- MB- SFF- ES1
BGA SDVO_TV! AUA0 o TP SDVO TVCLKINN .
QPBD MB1546200 - VBN —-
TP_SDVO TVCLKI NP
(4 & 10) SDVO_TVQL KL, - s
SDVO_ST, ARS1 o, TP SDVO STALLN s
— =
SDVO s(rﬁgb)p ARAS o TP SDVO STALLP N
- ( b) -
SDVO_| T ATS0 g, TP SDVO I NTN R
=
sovd | BB)P ATA8 o, TP SDVO | NTP R
(—] ) -
SDVO CTRLCLK| W2 g  DPA IG DDC OLK .
SDVO_CTRLDATA| R44 DPA_I DATA 8
(TPDPLTRST#)
DDPB_AUXN|_AV61 DPA I G AUX CH N s
DDPB_AUXP|_AWM9 DPA | G AUX CH P s
DDPB_HPD| AY42 o DPA IG HPD o
— =
8 DDPB ON|AY48 o TP DP 1G B MN<O> s
n g — -
o]y DDPB 0P| AYS0 o TP DP IG B M.P<0> .
_( -
>y DDPB_IN|AY44 o TP DP IG B MN<1> .
— -
=W DDPB_1P| AY46 o TP DP 1G B M.P<l> .
. -
E DDPB_2N| BB44 o TP DP IG B MN<2> s
. -
— DDPB_2P| BB46 - 1P DP IGB MP<2> s
DOPB 3N|.BA49 o TP DP IG B MN<3> s
. -
z DDPB_3P| BAS1 o TP DP IG B MP<3> o
< — -
-
% DDPC_CTRLCLK| TS0 g, DPB IG DDC OLK .
w4 DPB | G DDC DATA
5 RS AR e=mp—PEIGDC DATA__________»
DDPC_AUXN|_AUS1 DPB | G AUX CH N N
é DDPC_AUXPL AMO o g DPB G AUX CH P .
= DDPC_HPD| BE46 o0  DPB I G HPD .
~ =
9 DDPC_ON|_BC49 > TP_DP_IG C M.N<O> s
a DOPC OP[ BSSL g TP P 1G C MP<0> .
DDPC IN|.BD48 o TP DP IG C MN<1> N
~ -
pDoPC 1P| BDSO o TP DP 1G C MP<1> s
> -
DDPC 2N|.BF46 o TP DP I G C M.N<2> N
> -
DoPC 2P| BF45 o TP DP IG C M.P<2> N
~ -
DOPC 3N|.BE49 o TP DP 1G C MN<3> s
= -
poPC 3P| BESL o TP DP IG C M.P<3> o
= -
DDPD_CTRLCLK| M8 - P DPIGDCIR CK N
w2 TP DP I1G D CTRL DATA
PR RSO CIRL AR o
DDPD_AUXN|_AU46 TP DP 1 G D AUXN
DDPD_AUXP| AU44 TP DP |G D AUXP
DDPD HPD| BK44 o, TP DP 1G D HPD s
= L
g DOPD ON|.BSBL g TP DP IG D MN<O>
- -
DDPD OP| BAA9 o TP DP IG D MP<0>
)_( -
DDPD_IN|.BF42 o TP DP IG D MN<1>
) -
DDPD_1P| BD42 o TP DP IG D MP<1>
— -
DDPD_2N| BJ47 o TP DP IG D MN<2>
) -
DDOPD 2P| BL47 o TP DP IG D MP<2>
) -
DDPD_3N|_BL45 TP _DP | N<3>
DDPD 3P| BJ45 o TP DP IG D MP<3>
) -

LVDS 1 G BKL_ON - L_BKLTEN
o OT-LVDS |G PANEL PVR &— 2L voD EN
s (OT}—LVDS 1 G BKL PV - L49 || BKLTCTL
NCx—L3L fL_DbC CLk
K46
NC> 48 DG DALY,
NCx—PR42 1L _CTRL_CaLK
NCx—M40 |L_CTRL_DATA
NCx2H2 1L vp | BG
NCxAH0 1L vD_vBG
NCx2BL lLvD_VREFH
NCx-AS49 1L vD_VREFL
NCxAK444LVDSA_CLK*
NCx-AK46 | vbsa_cLk
NCxAR461 vDSA_DATAO*
NCx—ANASL VDSA_DATAL*
s ANA4AL VDSA_DATA2*
NCx-AK40]L vDsA_DATA3*
s AR44 || vDSA_DATAO
NCx-AN51 || vDSA_DATAL
NCx—AN46 || vDSA_DATA2
NC3-AK42 || vDSA_DATA3
AHHEL VDSB_CLK*
AH44 || vDSB_CLK
NC¢-AVBOAL VDSB_DATAO*
NCx-AL49]LvDsB_DATAL*
NCx-AI5141 VDSB_DATA2*
NCx-AHB0LVDSB_DATA3*
NCxAMH8 || VDSB_DATAO
NCxAL51 |l vDSB_DATAL
NCx-2J49 || vDsB_DATA2
NC3x-AH48 || vDSB_DATA3
s TP _CRT IG BLUE WO JcrRT_BLUE
s _TP_CRT |G GREEN @=—R46 JCRT_GREEN
s _TP_CRT 1G RED o U46 [cRT RED
o= A
s TP _CRT IG DDC OLK @&=— 49 JoRT_DDC_CLK
s _TP_CRT | G DDC DATA -— N49 |CRT_DDC_DATA
¢ _TP_CRT |G HSYNC @=—BO |CRT_HSYNC
s _TP_CRT 1 G VSYNC - N51 |cRT_VSYNC
PCH DAC | REF R51 IpAC | REF
PLACE_NEAR=U1800. R51: 2. 54nm T48 |cRT_| RTN
'R1951
1K =
5%
1/ 20w
M

5201

SYNC VASTER=J13 M.B SYNC DATE=10/06/201

o PCH DM / FDI / PM Gr aphi cs
d} Appl e I nc. 051-9276 | D
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

SYNC DATE=09/22/ 201

RSVD

¢ BH24 TPy Ul1800 | AU o
chﬂwz PCH- PPT- Q/Gli:— SFF- ES1 &Xﬁ
NCX%TFB QPBD- MVD15462 % NC
NCx———1TP4 (5 cF 10) F—x NC
NCx¢_BHL6 [Tps A2 NG
N e
NCx——TP7 F——x NC
NCxAR40 [Tpg AYB NG
NOxAR42 [TPo BAL NG
NCx—P20 ITP10 BA3 S NC
NCx—MBO ITP11 | BB6 o NC
NCx—E3]TP12 BCL o NC
NCx—AM ITP13 RSVD| | BS o NC
NGt e = e
NC TP15 NC
NCx ADLO [Tp16 BEL NG
NC>¢ g;i TP17 BE3 NC
NC3¢ TP18 BEG s NC
NCseAD44 [Tp1g BF6 o NG
NCxAD46 [TP20 BF7 NG
NG BJ48 [Tp21 BAL (NG
BL7 |tp22 BB . NG
e TP PCH TP23 WO [rpo3 LB o NC
NCx—K30 ITP24 BHA o
B4 NG
BI5 NG
BHAY |Tp41 BI7 o NC
BBA42 ITp42 BKE s NC
BL5 NC
o7 38 B3_EXTA RX_N - BI25 lUSB3RNL [ UsBPON|_F24 B _EXTA N a8 67
o % [my_USB3 EXTB RN - B27 lsmare USBPOP| 124 g USBBXIAP oo Ext A (XHC/EHG)
o [Om—USB3 EXTC RX N - BI31 lUSB3RNE
o [—USB3_EXTD RX N > BI29 [UsB3RV USBPIN| C25 gy USB EXTB XHO N ey 2o Ext B (XHO)
USBPlPM_“LXHOPE 24 67
o7 38 USB3 EXTA RX P - BL§5 USB3RP1 o
67 30 USB3 EXTB RX P - BL27 |USB3RP2 usBP2N|_&27 USB_EXTC N 8
* [Cm>_USB3_EXTC RX P DEETY Pt R AT = D Bxt C (XHCI/BHCI)
s —USB3_EXTD RX P - BL29 |usB3RP4 ros
USBP3N USB EXTD XHCI N 24 67 ; .
o USB3 EXTA TX N - BF26 luseaTha Uspap| F28 USE_EXTD Xal P o Ext D (XHCl) (Mobiles: Trackpad?)
67 39 B3_EXTB_TX_N - BB28 |USB3TN2 m
» @omUSB3_EXTC TX N 528 useaThs % USBPAN|_M26 TP _USB 4N Unused
s USB3 EXTD TX N - BF30 |usB3aTn4 usBP4p|_K26 o= 1P USB 4P
TP_USB_SDN
o7 38 USB3 EXTA TX P 5026 luseaTP1 USBPSN| D28 oy RSVD: SD
o7 39 (OOT}—USB3 EXTB TX P o— Y28 lusB3TP2 USBPSP| B28 gy TP USBSDP :
o @O—USB3 EXTC TX P 2028 luseaTPs TP USB W.ANN
s (Qom—USB3 _EXTD TX P 5280 lusB3TP4 usePeN|_H26 —— RSVD: W Fi
usBPeP|_F26 TP_USB W ANP .
o5 25 19 18 17 16 7 _=PP3V3 SO PCH GPI O USBP7N| 82 gy USBHUBUWPN gy ;
%gi(l) 0K S AN LI LNIA L - DI%PI RQA USBP7P| B32 gy USB HUB UP P G 2 o USB Hub (Al LS/FS Devices)
10K 3 2 5% PCl_INTB L e 48P RaB*
R2012 10K 1mz S W2w W 201 py o re - AP R 9 usePsn|_Me8 USB CAMERA N o o0 o7 Camer a
R2013 10K 1 AAN2 : ;zzx N“’: 231 PCl_INTD L - CAS{PI RD* USBPBP| K28 gy USB CAVMERAP ~ys e
uUsBPON|_C29 USB EXTB EHCI N 24 67
1 q_TAG WX TS > 56 lREC1*/ GPI CBO USEPoP 729 gy U EXTB EHO PGS 11 Bxt B (BEHQ)
15 ¢o—BLC 12C MUX SEL - K44 IREQR*/ GPI 062
10 ¢oom—PCH Pl 064 - F46 |REQB*/ GPI CB4 UsBP10N|_C31 B _EXTD El N 8
USBPIOP| A3l qg, USB EXTDEHG P s Ext D (EHCI)
TP_PCH STRP_BBSL - P42 [aNT1*/ Pl CB T UsBP11N| H33 TP _USB BT
NO STUFF TP PCH STRP ESI L &2 anT2r/ Pl B3 USBP11P| F33 g TP USBBT HSP RSVD: BT (HS)
R2054 10K ZANAA PCH STRP _TOPBLK SWP L - D44 |aNT3*/ GPI 085
S AEoW e 201 (1 PU- PCI ERST#) USBP12N H30 g TP USB 12N
= UseP12P| F30 g TP USB 1P Unused
10 r—BLC GPI O - AA7 |pI RQE*/ GPl 2
39 18 6 AUD | P_PERI PHERAL DET A1 |p) RQF*/ GPI OB usBP13N|_MB3 TP_USB 13N
33 18 TBT PWR REQ L - F45 |pl RQe*/ GPI 08 U(SIBEB)?;P&“% Unused
%9 18 6 (CEy—AUD 1 2C INT L - F40 |p| RQH/ GPI OB —
USBRBI AS* 5C33 sz PCH USB RBI AS
USBRBI AS A33 1F’LACE7NEAR’:UlSOO. A33: 2. 54mMm
s TP_PCl_PME L - HAPVE* (1 PU) o 2R220670
" 000*/ GPI 069 e XDP_DAO PCH GPI 069 USB EXTA OC L 18 23 1%
=PP3V3 SUS PCH GPIO s 1017 10 o PR -*>- FigPLTRSTE OCL*/ GPI 040 AL7___ o XDP DAL PCH GPI 010 USB EXTB CC L %,5 2 e
—PP3V3 S3 PCH GPLO o oc2*/ aPl 1| _A13 =><D|:> DA2 PCH GPI 041 USB EXTC OC L T e 2 2
—PP3Va S0 PCH GRLO e o 1e 0 o 68 25 LPC CLK33M SMC R - G51 |cLKoUT_PCl oc3*/ Pl ou2| D16 =><D|:> DA3 PCH GPI 042 USB EXTD OC L am e 2
o8 25 (OOT} LPC CLK33M LPCPLUS R - E49 CLKOUT_PCI 1 ocar/ aPl 43| ALl :XDP DBO PCH GPI 43 USB EXTB OC EHCI L ) 23 1
TP_PCl_CLK33M OUT2 H48 | KouT POl 2 ocs*/ Pl oo|_B16 & XDP DBl PCH GPI 09 USB EXTD OC EHCl L 23 =
%gi? 18& 1’\/\/\& VT T ;IQGI ZG;“XNU,T(M;EL » « TP PCl CLK3BMQUI3 o, J43|qKaUT PO 3 005*/ GPI O10] 23 _gXDP DB2 PCH GPIOLO AP PWR EN %2,
018 1ok LUV s T LG oe coa o2 q-PCHOLKSSMPOIOUT o, 45 laKOUT Q4 OC7*/ Pl OL4[ HI5 @ XDP DB3 PCH GPI Ol4 SDCONN STATE CHANGE am
NN —s—zow 2ot e (TPD)
R2030 10K 1 2 BLC GPI O
A A A v ®
Re014 10k NOSTFE Redundant to puhls flown dfeddt dep Page o 1020
T L S R 2T >
R2033 10K 1!\2/\5;\/L§F Redundant to p%ng-ly(plﬁtpLaudl o page o 1o a SYNCT. ’.\/LQSTERFJ]-:; M.B
o PCH PCI / USB/ TP/
R2069 10K s apn 2 XDP_DB3 PCH GPI Ol4 SDCONN_STATE CHANGE 15 23
5% 1/ 20W M 201
R2060 10K iznn 2 XDP_DAO_PCH GPI 059 USB EXTA OC L 02 d} Appl e I nc.
R2061 10K 1 o S%  MEOW M 291 ypp pAl_PCH GPIO40_USB EXTB OC L 15 23
R2062 10K 1/\/\/\’2 S% oW M 201 wpp pA2 PCH GPIlO41 USB EXTC OC L =
18 23
RO068 10K 1m2 Ry — o NOTI CE OF PROPRI ETARY PROPERTY:
5% 1/ 20W M 201 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
RRO67 10k 2 st se Py N - R RS S e
5% 1/ 20W M 201

|

N

i
v

TO MAINTAI N THI S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED

2.7.0
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8 14 6 5 4 3 2 1

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: H
Systens with no chi p-down nenory should pull all 4 RAMCFG GPI Gs hi gh.
i ip- u ul | - .
Systenms with ch down nenory shoul d add Il -downs on another page and set straps per software
35 25 19 18 17 16 7 _=PP3V3 SO _PCH GPI O
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H
R2172% 'R2173 R2174* 'R2175
OM T_TABLE 10K 10K 10K 10K
50 % 50 5%
U1800 EART . A
(TBT_Cl O_PLUG _EVENT_I SQL) PCH- PPT- MB- SFF- ES1 2 2 2 2
23 19 _XDP_FCl_PCH GPI Q0 - WL |BVBUSY*/ GPI %JP BGA GPloeg| K42 o, & M B RAMCFG3
FWPNE L -0 8D- MVD15462 a3
o D - GPI OL (6 CF 10) GPI 069 2 MB RAVF®@
10 DPMUX_UC | RQ - P3P GPioro| D40 o, o MB RAMCEGL
40 19 [Ty SMC RUNTIME SCI L - 45 Pl o7 GPIoT1| Ml g, s MB RAMCFQ)
TP_PCH GPI OB @— L7 IGPI OB (1 pu revesT)
19 @omWL_EN - S5 | AN_PHY_PWR_CTRL/ GPI O12
2 [E—XDP_FC0_PCH GPI 015 - K6 |ePi 015 (1ry A20GATE[ U3 @ PCH A20GATE 10
2 XDP DD2 PCH GPI Q16 AUD I PHS SWTCH EN PCH o,  AA3 ISATAAGP/ GPI 016 NO STUFF
42 19 5 Gy LPCPLUS GPI O -~ B44 |Gl O17 (o) (1Pp) PECI | _AU12 PECI 17 43 1 2 CPU_PECI B 10 41 6
10 DD PWR EN L e Blsaoweez —|O WY
% 10 _TBT_GOPSX BIDIR ; K15 |ap| opa D RONDY g PCHRONL 1o
a0 19 @J_NC WAKE _SCI_L - C15 |GPI Q27 (1 Pu- Deepsis s5) _
s XDP_DOO_PCH GPI (P8 | SOLATE CPU NEM L PN P P AU POH PROCPVRGD R2140 0 inzp 2 CPUPWRD oo e =BPIVE_SO_PCH VCC DETERM 72022
s (oom}TBT_SW RESET L R2180 0 iapp2 10 TBT SWRESET R L - lsPraricpicea |D W e )
oW XDP_DC1_PCH GPI 085_MXM GOOD V2 |api o8 6 THRVTRI P*|yBCO g 11 PM THRMIRIP L R R2156 390 1pn2 PMTHRMIRIP L ame s R179
XDP_DDO_PCH GPI 086 DP_GPU TBT SEL w6 oW ;
o vE saTAzcr) oP1 B R W ow
22 (0T} XDP_DD1 PCH GPI @87 JTAG | SP_TCK e SATA3GP/ é:u 7 I NI T3_3v* - PCH I NI T3V3 L M
19 JTAG | SP_TDO - N3 | BAR S5 css (P R211K78 2201
10 JTAG | SP_TDI - UL0 ISDATACUTO/ GPI CB9 DF_Tvs{ BC7 PCH DF_TVS 2 1 CPU PROC SEL L 10
15 T} EW PUR EN PCH - UL |SDATAQUTL/ GPI 048 (1 PO PLTRSTED %6, DF_TVS:DM & FDI Term Vol tage
28 XDP _DD3 PCH GPI O49 ENET LOW PWR PCH AAL ISATASGP/ GPI 049 TS_Vssi| AK10 JF7 Set to Vss when Low
19 42 19 6 G SPLROM USE M.B - K17 lcP 57 TS vss2| AHL2 J_ Set to Vcc when High
g -] Ts_vssa| AKL2 = NO STUFFl
A4 TS_vssa| AHLO R2130
A5 - 1K This has internal pull up and should not pulled |ow
50
A48 ’\C71 u40 '\K: J/Zﬁz\/ THI'S SIGNAL | S | NTENDED FOR FI RMMRE HUB AND VE ARE NOT USING I T.
A49 201,
A51
BHL BL48 —
BH51 L BL49
VSS_NCTF
BJ1 - Q BL51
BJ3 3 =
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w s - PM PCH_SYS PWROK R2504 330 LAAN2 15 23 EE =SMBUS_XDP_SCL sal - Sg e EClI Y TRSTn XDP_CPU_TRST_L oo w0 25 6
5% 17 T6WWF- LF 402 TCK1 N2 0 0422 Dl XDP_CPU_TDI OO 10 23 o5
o 2 10 @ XDP_CPU TCK TCKQ PUNET Do ETllY NG XDP_CPU_TMS oD o 2 C
R2581 R2580 o o= XDP_PRESENT#
(R2520- R2537) 1 2 1 XDP el XDP
o o 1 1 .
XDP Sl GNALS ) XOP pCH S| GNALS 1K Uk o001 0 ()62 1162201 PCH Sl GNALS Non- XDP Si gnal s
= oom—XDP_DAO_USB EXTA OC L R2520 33 LAAA 2o - XOP_DAO_PCH GPI 069 USB EXTA OC L| misa )J[( ¥ 2
= @om—XDP_DAL USB EXTB OC L R2521 33 LAAASZ S 1720w 20T 0P _DAL_PCH_GPI USB EXTB OC L| sz A ng 51850847 T4¥
» @ XDP_DA2_USB EXTC CC L R2522 33 1 zA2 Z ﬁm ;/"FF ;gixcp DA2_PCH GPI 41 USB EXTC OC L| & 2 10 qomXDP_DAO_PCH GPI 059 USB EXTA OC L R2590 0 1,ap2 USB EXTA OC L
» qonXDP _DA3 USB EXTD OC L R2523 33 1 AnN 2y oo aor WP DA3 PCH GPI D42 USB EXTD OC L[ eme J__ = 10 p_XDP_DB2_PCH_GPI O10_AP_PVR EN R2596 0 ippn2 o oo AP_PWR EN g 1o 26 o0
2 XDP_DBO_USB EXTB OC EHCI L R2524 33 LAAN 2o X D5, DBO0_PCH _GPI 13 USB EXTB OC EHOI am= B 210 - XDP_DA1 PCH GPI O40_USB EXTB CC L R2592 o0 . 2 USB EXTB OC L
% )&S§ o
» qm-XDP _DBL USB EXTD OC EHO L RERZR 53 LAANZ 1w DB P O O - Cs- Al @@ NOTE: This is not the standard XDP pinout. = qgm XDP_DCO_PCH GPI (28 | SOATE CPUMEML  R2570 0 1,4, 2 | SALATE CPU MEM L gy .
2 XDP_DB2_AP_PWWR_EN R2526 33 1,An 2 XDP_DB2_PCH _GPI OLO_AP_PWR _EN mrmy 15 2 ith 921-0133 Ad = o
-» oy XDP_DB3_ SDOONN_STATE CHANGE  R2527 33 1\ \\72 o7 T20W WRpp2Be3 pOH GPI OL4_ SDCONN_STATE_CHANGE ,5 use with 921 0133 Adapter Flex to . . xpP DC2 PCH GPIQP1_DP_AUXCH | SOL R2572 0 1,,p2 DP_AUXCH | SOL gy e ==
XDP_FCD R2528 33 1 5 5% 17 20W WI—_?UI—@XDP FCO PCH GPl OL5 support chi pset debug. 5% 17 20W MF 201
» &I NN\ 55— 20w— 20T <am 2 10 o XDP_DDL_PCH GPI 87 JTAG | SP_TCK R2575 0 1 2 o TAG 1 SP_TCK oy 16 ]
= @om—XDP_ECl1 R2529 33 DY S— XDP_FC1_PCH GPI Q0 rmyso 25 2 10 o XDP_DD2_PCH GPI OL6_AUD | PHS SW TCH EN PCH R2576 0 1 ap2 AUD | PHS SW TCH EN PCH oy 10 2
2 XDP_DCO_| SOLATE_CPU MEM L R2530 33 1 2 XDP_DCO_PCH _GPl O28_| SOLATE_CPU _MEM L 1028
- R XDP DC1_ KM GOoD ROD3L 33 1 WA\ T TZOW W AT XDP_DCL_PCH_GPl 085_MKM GOCD g PCH M cr 02- XDP _=peavs ss_xop, =0 ) X0P [CL PCH G Qo RISTA LK rpne oy BT GO PLUG EVENT LSQLprr, -
2 m>—XDP_DC2 DP_AUXCH | SOL R2532 33 1 \AA/2 2% 720w XDP_DC2_PCH GPI 01 DP_AUXCH | SOLprr i 2
» m—XDP_DC3_SATARDRVR _EN R2533 33 LAANZ o XDP_DC3_PCH GPI O19_SATARDRVR EN o5 CRI TI CAL
» mm—XDP_DD0_DP_GPU TBT _SEL R2534 33 LAANZ 5% TT20W W 20%Pp Do_PCH GPI 0B6_DP_GPU TBT_SEL @m 10 XDP_CONN
2 m—XDP_DD1_JTAG | SP_TCK R2535 33 1 \\'\72 % T720W XDP_DD1_PCH GPI Q87 JTAG I SP_TCK pm 02 J2550
° DF40RG-60DP- 0. 4V
2 > XDP_DD2_AUD _| PHS _SW TCH_EN E%gg? 33 1 an2 XDP_DD2 _PCH_GPI OL6_AUD_L PHS_SW TCH_EN_PCH gy 1 25 -
2 my—XDP_DD8_ENET LOW PR 33 1AAAZ o o DD8 PCH GPI 049 ENET LOW PVWR PCH gomy o 20 62 (M 61
5% 17 20W _/
PCH XDP Si gnal |solation Notes: I B
0 0
- Following Intel’s Debug Prot Design Guid for HR and CR v1.3 « _TP_XDP_PCH OBSEN A<0> OBSEN_AQ —— 10 0 o= OBSEN_C0 XDP_FQ0 2
doc id 404081. s _TP_XDP_PCH OBSFN A<1> OBSEN_A1 —— 10 0 o OBSEN _C1 XDP_FC1 2
Initially, stuffing both 33 and O ohns and val i date whet her 85 ol
it is functional in that state, else add BOM opti ons. 2 XDP_DAO_USB_EXTA OC L OBSDATA_AQ ——00 0 o= OBSDATA_Q0 XDP_DCQ0_| SOLATE_CPU _MEM L 2
- For isolated GPIGs: »» XDP_DAL_USB EXTB OC L TA_Al —— 200!l oup OBSDATA C1 XDP_DC1_MXM_GOOD 2
- ’Qutput’ non-XDP signals require pulls. 14 5 o8
- "Qutput’ PCH XDP signals require pulls. »» XDP_DA2 USB EXTC OC L TA A2 =000l s OBSDATA_C2 XDP_DC2_DP_AUXCH | SOL 2
»» XDP_DA3_USB EXTD OC L OBSDATA_A3 —t— 800l i OBSDATA_C3 XDP_DC3_SATARDRVR EN w
MY D Ei , =PP1V05_SUS PCH JTAG
TP_XDP_PCH OBSFN B<0> OBSEN B0 =220 012 s OBSEN DO TP_XDP_PCH OBSFN D<0> .
TP_XDP_PCH OBSEN B<1> OBSFN B1 =210 012 oup OBSEN D1 TP_XDP_PCH OBSEN D<1> . XDP  PLACE_NEAR=J2550. 51: 2. 54mm
29 6 o2 w20 XDP_PCH TDO  R2550 51 2app 1
R252x, R253x, R257x and R259x shoul d be pl aced where signal path . XDP_DBO_USB EXTB OC EHCI L TA_BO o=—240 012 _oup OBSDATA_DO XDP_DDO_DP_GPU_TBT_SEL 23 «OP PEADCEli\éZ\;V_U':;oo ii;z o ]
needs to split between route from PCH to J2550 .2 XDP_DB1_USB _EXTD OC EHCI L TA Bl PEDGEEL DN LI OBSDATA_D1 XDP_DD1_JTAG | SP_TCK 23 + 2 1 XDP_PCH TDI R2551 51 AN — - : s e oamm
and path to non-XDP signal destination. 32 5 o3t oo 5% 17 20W WMF 20T
. _XDP_DB2_AP_PWR_EN OBSDATA B2 o——10 0132 omp OBSDATA D2 XDP_DD2_AUD | PHS SW TCH EN 23 XDP  PLACE_NEAR=U1800. ML5: 2. 54mm
.» XDP_DB3_SDCONN_STATE CHANGE __(OBSDATA B3 ——90 1 e OBSDATA_D3 XDP_DD3_ENET_LOW PVWR 2 weiw XOP POHTME RSS2 51 sanat o o
XDP - 3§ 37 - i
0 0 :
o o1 10 20 oy ALL_SYS_PWRGD R2584 1K 1, 12 XDP_PCH_S5_PWRGD PVIRGLY HOOKO - 0ol o L TPOLK/ HOOKA TP XDP_PCH_HOOK4 . RI556 51 , < PHACENEAR-UIE00.M7: 2. S4mn
o PUACE_NEAR=JZ550. 4072, ST /5% 17200 w201 XDP_PCH_PWRETN_L HOOKI - ool o L TPCLK#/ HOOKG  TP_XDP_PCH_HOOKS . o 22 20 XOP_POH TCK EAM A 55— 70w 0T 1
P M TN L 0 1 ) VCC_0BS_AB 44 5 o143 VCC_0BS_CD ) L
PLACE_NEAREUA000. 937 2. 54nm 5 s ITP_XDPPCH HOOK2 HOOK2 - 205 0145 g RESET#/ HOOK6 XDPPCH PLTRST L am s 1K series R on PCH Support Page
+ _TP_XDPPCH HOOK3 HOOK3 - ool o DBR#/ HOOK7 XDP_DBRESET_L D 10 25 25 o5
50 5 o442 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page A
12 =SMBUS _XDP_SDA SDA —— 52 51 g DO XOP_PCH_TDO 16 23 6
2 238> > 0 0 - () 20 23 o0 - =
s » >_=SMBUS_XDP_SCL Tél% -~ :g o9 :Z 13?,1 >T<BP XEEH P%I TRST L NG MASTERCTIS B SYNC_DATE=08/ 047 201
NCX—=4-0 O - oo 20 22 o0 CP CH DP
o 22 10 @ XDP_PCH TCK TCKQ - 800l o BTV XDP_PCH_TNMS OO @6 2 8 Uu&pPkP X
i 60| o0 59 e XDP_PRESENT# d} Ap | | 051- 9276 D
XDP ] XDP ple Inc.
1 1
5821 64 (") 6 162R8t ® 2.7.0
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BOM OPTI ONS

HUB_NONREML_0, HUB_NONREMD_O

HUB_NONREML_0, HUB_NONREMD_1

HUB_NONREML_1, HUB_NONREMD_O

HUB_NONREML_1, HUB_NONREMD_1

BOM GROUP
va s 2 =PP3 3 B HUB BYPASS=U2600, \?ﬁiémpﬁou 34 - 2rm ) HUB_ALLREM
YPASS=U260Q. 23: : 2nm HUB_1NONREM
2602 1| 26031 26111 C2612 1FYPASSU2600.15: 2/ Fp—
4.7UF ——  0.1UF ——  0.1UF 0. 1UF
o3 i v v HUB_3NONREM
XSR CERML 2 XSR- CERM 2 X5R- CERM 2 X5R- CERM 2
i 0201 0201 0201
BYPASS=U2600, 25, c3MBe0g, 29: - 2rm
YPASS=U260! A
PPASE2600. 10: : 24m
C2607 * C2608 * C2609 * C2610 * PPUSB_HUB1_CRFI LT
4. 7UF —— 0.1UF —— 0.1UF 0.1UF M NRENE W DTH=0. 4vM
20% 0% — 0% 0% M ACNECK W D
6.3V 16V 16V 16V 1 C2617 1 C2618
X5R- CERML 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 PPUSB HUB1 PLLFI LT
4 0201 0201 0201 M N_LTNE_W DTF=0. 4MV —— Q. I 1
. 2alRR[8] 5| 3| NAEEQMRTO- A w X
CRITI CAL L ATAGL S 1 C2615 |1 C2616 |7 o R
Y2600 = ~wooez— F F ——0.1UF 1UF
- ] -1 10% 20%
2. 5053, 00N SM I 2 Yon cerw 2 SR
24. 000MHZ- 50PPM 6PF £ 3 o201 o201
1ML 3 OM T_TABLE 7
CRI TI CAL s CRI TI CAL SYM VER 1
3?55 u2600 L
- C2619 1 1.C2620 =
6. OPF 29 6. OPF USB2513B
R2605 N
0.0 carm 2 R2630 2 woasam 4 190 USB_HUB1_TEST 11 | TEST USBDM DN1/ PRT_DI S_Mi| 1 USB BT N
HUB_NONREML_1 HUB_NCNREMD_1 201 1M 201 - . - 2 USB BT P D > 7 Bl ueToot h
; ' . 2 | J_ on .. USB HUB RESET L 26 | resere CRITICAL USBDP_DNL/ PRT_DI S_P1 & o
R2601 R2603 L Voo V = = 3 - 9 3
10K 10K = = = USB TPAD HUB N
D = Y o USB HUB1 XTAL1 33 | XTALI N CLKI N USBDM_DN2/ PRT_DI S_V2 2 USB TPAD HUB P D o7 Trackpad/ Keyboar d
20w 120w 201CRI TI CAL USB HUBL XTAL2 32 | xraL USBDP_DN2/ PRT_DI S_P2 a2 o
201, 201 6
USBDM DN3/ PRT_DI S_MB USB SMC N 24 20 67
USB_HUB1 NONREMD 28 OCAL_PWR/ NON = = <D
SUSP_I NDY LOCAL _| LREMD b DNa/ PRT DI S P3| 7 UsB swc p G u e o FOrt
B _HUB1 NONREI 22 NON
USB_HUI ML SDA/ SMBDATA/ NON_REML NelL 8 USB_SDCARD N a e
USB HUBI CEG SELO 24 no| 9 use spcarp P SDCARD(NA to J11)
HUB. NONREML 0 HUB. NONREND_0 SCL/ SMBCLK/ CFG_SELO oo e
R2602% 'R2604 USB HUB1 CFG SEL1 25 | HS | ND/ CFG_SEL1 PRTPWRL/ BC_EN1* [ 12 TP USB HUB1 PRTPWRL
10K 10K PRTPWR2/ BC_EN2* [ 16 NC USB HUB1 PRTPWR2
11200 Toow PRTPWR3/ BC_EN*| 18__NC USB HUB1 PRTPVR3 =PP3V3 S3 USB HUB
201, 2o1 'fOQKG(W NC| 20 NC USB HUB1 PRTPVRA
] ocs1+ i3 TP USB HUBL ocsl
s it oCs 'R2620
201 ypu  Ocs2r 7 NC USB HUB1 2 R
; |pu  OSC3*[yl9  NC USB HUB1 OCS3 10
TR Ty — 20w
1 | PU NC| NC USB HUBL OCS4 s
B RBI AS| 35 USB HUB1 RBI AS
VBUS_DET| 27 USB HUB1 VBUS DET
CRI TI CAL
USBDM_UP 2‘; USB_HUB UP_N @ e ['R2600
B HUB UP P
USBDP_UP) USB HUB UI o e g 12K
THRM_PAD 1/ 20w
— M
, so1
~
(]

PCH PORT 9 (EHCI2)

PCH PORT 1 (XHCI) .

78 24

USB XHCI / EHCI 2 PORT MUX FOR EXT B

7 _=PP3V3 S3 USBMUX

18 B USB_EXTB EHCI

TO LI O CONNECTOR

67 18 BT USB_EXTB EHCI

7 18 USB_EXTB XHCI

18 B> USB_EXTB XHCI

NON_REML NON_REMD DESCRI PTI ON

0o 0 Al ports are renovable

0 1 Port 1 is non renovable

1 0 Port 1 and 2 are non renovabl e

1 1 Port 1, 2, and 3 are non renovabl e
PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM COPTI ON
33850983 | 1 | 1c usezsize Use 2.0 B ONTRL, 36-GPN 12600 CRITI CAL USBHUB25128
33850923 | 1 | 1c UsB25136 USB 2.0, HUB ONTRL, 3PRT, 36GFN 12600 CRITI CAL USBHUB25138

67 a0 24 __USB SMC P

=PP3V3_S3_USB_HUB

| NoSTURE | NoSTURE
R2618 R2619
10K 10K
B 59
1/ 20w 1/ 20w
W W

5201 5201

UsSB SMC N

67 40 24

TO CONNECT TP/ KB TO PCH XHCI
NOSTUFF R2611 & R2615, STUFF R2621, R2622, R2616 & R2617

o7 1By USB_EXTD _XHCI _N

TPA%é’gé iES
0

1 2

TO PCH XHCI
o7 18 By USB_EXTD XHCI _P

TO USB HUB

Vi
5 [ v+ 1 USB EXTB P &%
4 | U2660 Y- USB EXTB N o 30 67 LI O External D

Pl 3USB102ZLE
7 o+ TGN
5 o CRI TI CAL
PULL-UP TO 3.3V SUS ON PCH PAGE, SEL PIN I S LEAKAGE- SAFE
) 8 oer SeL| 10 USB EXTB SEL_XHCI 16
G\D SEL=0 CHOOSE USB EHCI 2 PORT

SEL=1 CHOOSE USB XHCI PORT

PCH GPI

G60

5%
1/20W
M

201

TPA%’%!% IES

2487

=PP3V3_S3_USB_HUB

LAANZ
5%
1/ 20W
M
201

67 21 @y USB_TPAD HUB P

7824

o7 20 LB USB TPAD HUB N

TPAD_PCH: YES TPAD_PCH: YES
1 1
R2616 R2617
10K 10K
5% %
20w 20w
M
%01 %01
TPAD_PCH: NO
R2611
0
1 2 USB TPAD R Py «n o7
TP, L NO e
2615 uZbw TO TP/ KB
0
1 2 201 USB TPAD R Nemr, 4 o7
5%
1/ 20W
M
201
; =PP3V3 S3 USB RESET
1
R2612
10K
5%
20w
M
%01

PLACE_NEAR=U2600. 26: 2. 5MM

USB HUB RESET L 4

SYNC MASTER=J13 M.B

SYNC DATE=08/ 127 201

TTILE

USB HUB & MJUX
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Syst em RTC Power Source & 32kHz / 25MHz O ock Gener at or Platform Reset Connections

Unbuf f er ed

R2781
7 _=PPVBAT G3H SYSCLK 26 18 E PLT _RESET 1 Y 2 wt:igfafsg L @ 6 42 68
Coi n-Cel | VBAT (300- ohm & 10uF RC) o -
No Coin-Cell: 3.42V G3Hot (no RO) o R2783
33
; _=PPav3 s5 svsak R2727 : > ssp RESET L oD o
CornCell & Gt 3,42y G POSESTANEE ™ A R e cuas sic o
Coin-Cel| & No G3Hot: 3.3V S5 i ’\/y\/ {oo 0 o o
No Coi n-Cel | 3.3V s5 1 20w
_ oy R2726
Greend k 25MHz Power 7 _=PP3V3 SO _SYSCLKGEN No bypass necessary PLACE NEAR=ULB0O, E49: 5. 11 22
Powered in SO o8 18 [Ty LPC CLKa3U Leceug R 1™ 1 2 LPC CLK33M LPCPLUS D ¢ 42 8 J—
s
wow o
SB XTAL Power 7 _=PPVDDI O SO_SBOLK S o G » R2729 AN PCA9557D RESET L @ =
TBT XTAL Power 7 _=PPVDDI O TBT CLK 2 ES 2 VBAT and V3. 3A are o8 18 POt CLK PL'\AA(IFD%LBBDD GA5: 2. 54MM 5. 1nm N 22 . o a3 N 16 68 “‘?ZW op
Q . S > " R2789
8\ g - internally ORed to “‘;“ZW 201 K
2724 ¢ 2722 1 1 2702 s + + create VDD_RTC_OUT. s 1 W\/Z XDPPCH PLTRST L oo
0.1 —— 0.1 —— — 2700 V8. 3A shoul d be first uzow
l e 2 63V SLG3NB148A avail abl e ~3. 3V pover R2793 o
- o reduse VRAT dra Buf f er ed AR sp reser L o
11 1VDDI O 25M A 32KHZ_ AL 12 g SYSCLK_CLK32K RTC oo 16 68 J
= d VDD O of unused CLK S | vbDl O 25M B 25 - =PP3V3_S0_RSTBUFE
outPULs for power Savi ngs " N LK KoM 5
2705 J_ VDDl O 25M C  25MHZ_, - s oD s & . . .
R2705 L 2oMZ B S ey s Layout Optim zati on
I 2 SYSCLK CLK25M X2 "\/{/\/’ §o_SYSCLK CLK25M X2 R - X2 25MHZ_Cl 15 g  sysaKQUiSMTBr ey as e
SJ 5% NO STUFF - 4 1xa =PPVRTC G3_OUT 7
= - criTICAL - ' R2706 VDD_RTC_OUT| 1 gy & For SB RTC Power J— "
NC@:' Y2705 m an THRM e c2771 1 oD
NC. 25. 000M-Z- 12PF- 20PPM Taow ~— =\ PAD + 2710 L p— K
C2706 e ~lele] s —uE ol o " R2773
12PF ? L, e 0201 1 2 TBT RESET L _—— =TBT RESET L 35
) N = NN IRRE BRSESTRE=— D
J_ I NOTE: 30 PPM crystal requi red
= 25 7 _=PP3V3 SO RSTBUF Buf f er ed : ,\M Dell ) it oD o
wow
s U2780 o
74LVC1Q07
sc70
P 4
N SR 1T T
NC
PCH SO PWRGD Re763 - s ‘rerao0
: : 2780 * 100K
VYV : T = o s L o =
75 7 SREE S Pod Y v Lo VTT vol tage divider on CPU page
25 7 _=PP3V3 SO SB PM )
é°P3 PCHPVRGD. 725 v
R2750" ! Q2750 =
" 0. 10
o 10% 1 2760
zow 2 X5R CERM 0. 1UF
”’: 0201 10%
: * ehcom
L
. = DP_AUXI O EN | nver si on
61 51 40 23 E ALL_SYS PWRGD ! \Erﬂuw .
w750 J——PMe0 poo : N N R2730 2+ =PP5V_SO_PCH
2 4 PVWROK. 1 2 PVWROK
so [[R)—SUMP P00 U2760/ = A VAVAV. FHEaL s QoD +7 2 0 45 19 10 17 10 7 _=PP3V3 SO PCH GPIO 1 ANN 2 . 1
2 5% PLACE_NEAR=ULB00. MLO: 5. 54mm
‘ : % PCH MVE Di bl S R272
PLACE_NEAR=U1800. P12: 7nm N “»ZFDW . NO STUFF 1/’\%:OW S a e t r a 1OOK 0
o R2761 201 p DP_AUXI4O EN 3 %,
1 o ORI TI CAL Q@720 yé ow
= = 1
1 Vo @730 ol SSMBEN37FEAPE 2
o760 Lo Somraer, e 2739 SOT563 i SP| _DESCRI PTOR OVERRI DE_LS5V
0. 1UF
0
41 40 55 SN DELAYED PURD W% NP PARK Ty 17 25 " H /A 2 20 7 _=PP3VBRI1V5_S0_PCH_VCCSUSHDA ®
o — euroiswac ooy o 1[e* sk o201 o3 T |o SPI _DESCRI PTOR_OVERRI DE
W — ™ [«
o 23 16 —
= ?720 (ol
SSMBN37FEEAPE
sors63 | Kh
—
& 16 68
2[c™" sty
GPl O G . t h P t . w0 oy SPI_DESCRI PTOR OVERRIDE L | L
_ PCH Reset Button PCH uses HDA_SDO as a power-up strap. |f low, ME functions normally.
7 =PP3V3_S3_PCH GPI O ; — L N .
If high, ME is disabled. This allows for full re-flashing of SPI ROM
g v ¢ :
9 R, SMC controls strap enable to allow in-field control of strap setting.
257 = ) :
620 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
CRI TI CAL |8 1C2752 @ P P g 9
—— QupUF *R2795
2 8% cerm 10K
So1833 0361 3750w
10 mp—IBT_PWR_EN_PCH Ua 5 va? TBT_PWR_EN oD 5 R 5561
PWRDWN 2
w017 o E—LPC L Bl @ o 22 10 — LARA 2 o svegst L oo o
23 19 (TR AUD | PHS SW TCH EN PCH 5 A2 8 vY: 3 AUD | PHS SW TCH EN oD 5 [mmos V) Ich \RSTER=)13 MB Svn paTE=081 12/ 201
25 17 [T PM _PCH PWROK 6 B2 8 s LE ]
XD 5% Cl ock (CK505) and Chi pset Support
2 E .
¥ R2797 le | 051- 9276 | D
9, Appl e I nc.
Pow - 270
= 5402
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" PGOOD" CcP
The circuit bel ow handl es CPU and VTT power during SO0->S3->S0 transitions, as well 1V5 SO P U
as isolating the CPU's SM DRAVMRST# output fromthe SO DI MV when necessary. . =PP3V3_S5_CPU VCCDDR
| SOLATE_CPU_ MEM L GPI O state during S3<->S0 transitions determ nes behavior of signals. e " ,
PM_VEM_PWRGD pul | -up to CPU VTT rail is on CPU page
WHEN HI GH: CPU 1.5V renmmins powered in S3, VIT follows SO rails, MEM RESET_L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VTT ensures clean CKE transition, MEM RESET_L isol ated. w12 10 - ZPPLVS_S3_CPU Vi 1 M@m wes
R2822
P1V5CPU_EN = (I SOLATE_CPU_MEM L + PM SLP_S3_L) * PM SLP_S4_L %%IZW CRI TI CAL |6
MEMWVTT_EN = (I SOLATE_CPU_MEM L + PLT_RST_L) * PM SLP_S3_L R28201 2201 D @820
MEM RESET_L = !l SOLATE_CPU MEM L + CPU_MEM RESET_L 27. 45 = %SgaDOUV
o -5
PM SLP L vz PM MEM PWRGD L 2|G |'<'
o140 40 30 20 17 ry—PMLSLP_S4 L CPUMEM SLG NO 201, 1
1|1le(805 p383|8T|28AL % s
5
Toow PLVS SO DIV K,/ DvBs3DOLV 1
R SOT- 563
4
4+ PLV5CPU EN oy oo oo Reg21: "¢ STE-BUZF(E 1
., =PP3V3_S3 MENRESET CPUMEM SLG: NO 43. 2K T000PE ——
CPUVEM SLG NO 05 |0l 12N 2
RogO1!|  SSVNSTREASE |1 a0t
100K —
90
1/ 2 “
201, 2[c7 stt =
P1V5CPU EN L
CPUMEM_SLG. NO = CPUMEM SLG NO
800 | B 51D,
SSMBN37FEEARE MBN37FEAPE
563 | Kh > | So1563
CPUMEM _SLG NO . H B o
R2890 5[G" Siz 1S Vg5
2 22 oy L SOLATE_CPU VEM L 2 A0 \d SOLATE CPU,MEM L_R L PMSLP S3_L 17 26 40 61
ow CPUMEM SLG K@
26 = 1R2810
10K 7 __=PP3V3_S3 NENMRESET
Eé‘éow
2201 CPUMEM SLG. YES CPUMEM SLG YES
1 o
., =PP5V_S3_MEMRESET ¢ MEWTT EN ey e 2o G2 - —— =
CPUMEM SLG NO e§ 2 U2V§% o
CPUMEM _SLG NO CPUMEM _SLG NO 810 B¢ SLCARAPO22
R2815* R2802* SSMBNSTEEARE |1 TQEN MEMVTT d anp
100K 100K — 2 25 10 ey PLT_RESET_L 1 fso_REaDY > MEWTT EN . :
1 28\% 1 28\% SOLATE CPU VEMI L o VTT_EI NE—@ 8 26 Ensures CKE signals are held lowin S3
" - .
2, 281, 2[6™ st e q' s 4 plv EN
o1 40 26 17 PM SLP_S3_L 3 |so en VDDl 0 EN 26 60
MEMVTT_EN L ™ - =PPVTT_SO_VITCLAMNP
= 10 36 20 37 PM SLP sS4 L 6 |s3 EN RST_ouT*| 8 VEM RESET 26 27 28 29 30 =
CPUMEM SLG NO CPUVEM SLG NO™ *° & # - -~
QPUVEM Si% NO 92 {ble 3o, 810 2 10 —=MEM RESET_L 74 RST_IN
ssvena7FEAPE| | SSMBNSTIGARE |1 o | SSMBINS7FEAPE o TR T 1088 @0, 75V
SOT563 (“; 1 t— o] G0mW max power
® 2[c¥ st s ¥gs
o ) 5 S_i !E!B S
of R[] ] PLT_RESET L sz  _ppsy ESET
NO STUFF [ = R2180% %1 sswsm%
c2817
o oarur CPUVEM SLG NO =PP1V5_S3_ NEMRESET . 1/ 28
Pagr) 815 ) 201,
ssvENG7FEAPE | 2816 o816 1 VITCLAMP_EN
1 a | _MEMRESET | SOL_LS5V L “’O SOT563 2% 0w R p—
= T W i 850 1o NESEET .
w0 @%Wjo MEM RESET L o 20 2 8 20 20 SSMENSTIEARE | ke 1000 gf; ==
- SRS < © [ 2
M 201
5(G” S

Step |S@ATE CPU MEML PLT_RESET_L PMSLP_S3_ L PMSLP S4 L CPY MEM RESET_L MEM _RES$ET_L MEMWTT_EN P1V5CPU_EN
SO 0 1 1 1 1 CPU_MEM|RESET_L 1
1 0 1 1 1 1
to 2 o o 1 1 0
3 o o 1 X 0
4 0 o 1 X o
5 o 1 1 0 (%) 1
to
6 o 1 1 1 1
so 7 1 1 1 1 CPU_MEM|RESET_L 1
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_ CPUMEM L GPIQ
NOTE: In the event of a S3->S5 transition | SOLATE_.CPU MEM L will still be asserted on next S5->S0

transition. Rails will

power-up as if from S3,

but MEM RESET_L will

not properly assert.

Sof t war e

nust deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_ MEM RESET_L.
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66 32 28 27 11 MEM A _ODT<0>GlL
66 32 28 27 11 MEM A ODT<1>F1

NVEM RESET_L

R29001 A AN 2 MEMA 70
= 201 MF 1% 120w MEM A _ZQ4
11 MEM A A<O>
11 MEM A A<1>
11 MEM A A<2>
11 MEM A A<3>
11 MEM A A<4>

66 32 28 27
66 32 28 27
66 32 28 27
66 32 28 27
66 32 28 27
66 32 28 27
11 MEM A A<6>
11 MEM A A<7>
11 MEM A A<8>
11 MEM A A<9>
11 MEM A A<10>
11 MEM A A<11>
11 MEM A A<12>
11 MEM A A<13>
11 MEM A A<14>
11 MEM A A<15>

66 32 28 27
66 32 28 27
66 32 28 27
66 32 28 27
66 32 28 27
66 32 28 27
66 32 28 27
66 32 28 27

66 32 28 27

66 32 28 27
66 32 28 27
11 MEM A BA<1>
11 MEM A BA<2>

66 32 28 27

66 32 28 27

66 32 28 27

66 32 28 27

66 32 28 27 11 M A L

Cs1

30 29 28 27 26 g

11 MEMA A<S> L2 |

1 MEM A BA<O>  J2 |

11 MEM A LK P<0F7

1 L/EMAgKr\Kg;G?:

66 32 28 27 11 MEM A CKE<0> @D
66 32 28 27 11 MEM A CKE<1>

66 92 20 27 11 MEMA CS L<1> HL |
66 32 28 27 11 MEM A CS L<g>HZ:

66 32 28 27 11 MEM A CAS L @C
66 32 28 27 11 MEM A VE L l—BC

202020l Pl S3eMEM A
HEREMEEE R R 2902 |1
N——o VDD ——— -VDDQ DA:Z.&ZF

U2900 ov T_taABLE

coTo FBGA- 9P5X11P65- COVBO
coT1 S ¥
© o
N2 {RESET* - i
H8 |00 g %
M |y
K3_lao = Doo| B3MEM A DO<7> 4y
e g DQL| C7TMEM A DO<1> 43
L3 ja2 4 D@| C2MEM A DO<0> 1y
K2_iA3 ® DB CBMEM A DO<3> i3
L8 a4 £ NF_DQ4| E3NEM A DO<a> 4y
AS « NF_DQ5| EBMEM A DO<2> 13
M A6 b NE_Dos| D2MVEM A DOss> 4y
M2_ia7 NF_DQ7|_E7MEM A DO<6> 14
N8 |Ag
MB_ja9 DQs|_C3 MEM A DGs P<0> 4y
H7_la10/ AP
M |A11 DQS* [)D3 MEM A DOS N<0> 13
K7 |12/ BC* 57
NS |a13 DMTDQS—-L
N7 |a1a NE_TDGSHAY e =
37 |mas c—
32 |pao
K8 |a1 LAS ne
S 79
cK 80
CK* l 81
82
CKEO | 82
F9 lcker
Ccs1*
cso*
E3 qRAS*
cAs*
=
VssS —VSSQ—
S EEEEEEBEEEEREECEE

Al4/ A15 FOR 2G 4G MONO ONLY
I'S FOR 2G DDP RANK CONTROL

R29011 A 200 5

VEM A 2Ot
200 V196 320w
24
R29111 o X% 2 MEM A 7G5
200 V198 320w
24
R29211 , X% 2 MEM A 7G5
200 M 196 320w
24
R29311 A X% 2 MEM A ZQ7

201 MF 1% 120w

27

27

27

27

66 31 28 27 PPQ

66 31 28 27 PPQVZ

08|22 5|2 8loha

U2910 ow T_taABLE

VDY

ooTO0 FBGA- 9P5X11P65- COVBO
66 32 28 27 11 MEM A ODT<1>F1 |opT1 8 6
© o
30 29 28 27 20 MEMRESET L N2 JRESET* - ¥
Lo
R29101 A X% 2 VM A zaHB |7 <
= 201 M 1% wzow_ MEMAZGHI |7y S
66 32 28 27 11 MEM A A<O> K3 |a0 il B3 NEM A o .
66 32 28 27 11 MEM A A<1> L7 |a1 g 2 ALW VEM A 1
66 32 28 27 11 MEMA A<2> L3 [ap g 2 Acz VEM A DO9> 1t
66 32 28 27 11 MEM A A<3> A3 N 2 ALCB VA PP
66 32 28 27 11 MEMA A<d> L8 [ag g NE_ 2 E3 nvEM A 10s .
66 32 28 27 11 MEM A A<5> L2 |a5 N NE_ E8 v A P
66 32 28 27 11 MEM A A<6> M8 |n6 E NE_| D2 LM A PP
66 32 28 27 11 MEM A A<7> M A7 NE_ ? E7 NEMM_A 15> .
66 32 28 27 11 MEMA A<B> N8 [ag DQ7f =T MEM A DO<15>
66 32 28 27 11 MEM A A<O> M3 |A9 3 vEM A peis 1
66 32 28 27 11 MEM A A<10> H7 [A10/ AP MEMA DB Pel>
66 32 28 27 11 MEM A A<11> M [A1] DQS* [)D8 MEM A DCS Nel> 13
66 32 20 27 11 MEM A A<12> K7 |A12/ BC*
66 32 28 27 11 MEM A A<13> N3 [A13 DM TDGs|_B7.
66 32 28 27 11 MEM A A<14> N7 _|A14 NE_TDQSAAT . L
66 32 28 27 11 MEM A A<15> J7 [A15 e
66 32 26 27 11 MEM A BA<O> J2 a0
66 32 28 27 11 M A BA<1l> K8 |Ba1 A3 NC
66 32 28 27 11 MEM A BA<2> J3 [BA2
79
o6 32 28 27 11 MEM A QLK P<0:F7 Jox 80
66 52 28 27 11 MEM A CLK N<OG7 oK 81
o 32 20 27 11 MEM A CKE<0> @ oo | 82
66 32 28 27 11 MEM A CKkE<1> F9 |oxgr
66 32 28 27 11 MEM A CS L<1>HL Josg*
66 32 26 27 11 MEM A CS L<0>H2 dcso
o6 32 28 27 11 MEMA RAS L F3 HRAS*
66 32 28 27 11 MEM A CAS | GBHCAS*
663220 27 11 MEMA VE L HB Ve
vss —VSSQ—
L= |
HEE R ERE R EERR EEE

66

66

66 31 28 27 _PPQ

2‘|$B

VEMMEE %leLu

66 32 28 27 11 MEM A ODT<0> Gl

R29201 , 230 2

= 201 MF 1% 120w

66 32

66 32

66 32

66 32

66 32

66 32

28

28

28

28

28

28

27

27

27

27

27

27

ODTO

66 32 28 27 11 MEMA ODT<1>F1
30 20 28 27 26 MEM RESET L N2
MEM A_ze HB

MEM A_zQs HO

11 MEM A A<O> K3

11 MEM A A<1> L7

11 MEM A A<2> L3

11 MEM A A<3> K2

1 MEM A A<4> L8

11 MEM A A<5> L2

11 MEMA A<6> M8

66 32

66 32

66 32

66 32 28

66 32

66 32

66 32

28

28

28

28

27

28

28

28

27

27

27

27

1 MEMA A<7> M |
11 MEM A A<8> N8
11 MEM A A<9> MB
11 MEM A A<10> H7
11 MEM A A<11> M
11 MEM A A<12> K7
11 MEM A A<13> N3
11 MEM A A<14> N7

11 _MEM A A<15> J7

1 MEM A BA<O> J2
11 MEM A BA<1> K8
1 MEM A BA<2> J3

11 MEM A LK P<0F7

1 MEM A QLK N<0>G7:
11 MEM A CKE<0> &9
11 MEM A CKE<1> F9

11 MEMAGCS L<i>H1 J

11 MEM A CS L<0> HZ:

27

27

1w MEMARAS L F3
11 MEM A CAS L @C
11 MEM A VE L '_BC

ODT1

RESET*

zu
IAO

FEBRE

A6

(A7

A8

A9

IA10/ AP
A11
IA12/ BC*
IA13
IA14
IA15

BAO

BAL

BA2

CK
oK+

CKEL
CS1*
CS0*
RAS*
CAS*

U2920 om T_TABLE

FBGA- 9P5X11P65- COMBO
o

MI41K14

512MX8- 4GBl T- DDR3- 160

DM

VDY

88858

NF_DQB
NF_DQ6
NF_DQ7

E3 vEM A

66 31 28 27 PPO’

R29301 , X'°

— 201 MF 1% 120w
B3MEM A DO<19> 13 66 66 32 28 27
C7NMEM A DQ<17> 13 g6 66 32 28 27
C2VEM A DQ<23> 11 g6 66 32 28 27
C8MEM A DQ<20> 11 g6 66 32 28 27

22> 11 66 66 32 28 27

E8 VMEM A DQ<16> 11 66 66 32 28 27
D2 VEM A DQ<18> 13 66 66 32 28 27
E7 VEM A DO<21> 11 66 66 32 28 27

66 32 28 27

DQS|_C3 MEM A DQS P<2> 1) 46 66 32 28 27

TDQs| B

NF_TDQS'HAT_NC

—VSSQ—

2|2| © 8 8|3

D9

66 32 28 27

3D3 MEM A DQS N<2> 1 66
27

66 32 28 27

66 32 28 27

11

11

11

11

11

11

11

11

11

11

66 32 28 27 11 MEM A ODT<0> Gl

U2930 om T_TABLE

66 32 28 27 11 MEMA ODT<1>F1
30 29 28 27 26 MEMRESET L N2 o
2 vem A zaHB
)
MEM A A<O> K3
MEM A A<1> L7
MEM A A<2> L3
MEM A A<3> K2
MEM A A<d> L8 |
MEM A A<5> L2
MEM A A<6> MB
MEM A A<7> M |
MEM A A<8> N8
MEM A A<9>  MB
MEM A A<10> H7
MEM A A<11> M7
MEM A A<12> K7
MEM A A<13> N3
MVEM A A<14> N7

= 66 32 28 27
66 32 28 27
66 32 28 27
66 32 28 27

66 32 28 27

66 32 28 27

28 27

66 32 28 27

66 32 28 27

66 32 28 27

66 32 28 27

66 32 28 27
66 32 28 27

66 32 28 27

11

11

11

11

11

11

11

11

11

11

11

11

NMEM A A<15>J7

MEM A BA<O> J2
MEM A BA<1> K8
MEM A BA<2> J3

MEM A CLK P<03F7
MEM A CLK N<03G7, .

MEM A_CKE<0> &9
MEM A CKE<1> F9

MEM A CS L<1>H1C
MEM A CS L<0>H2:

MEM A RAS L F3C
MEMA CAS LGB
MEMA VE L H3H

FBGA- 9P5X11P65- COMBO
o

MI41K14

512MX8- 4GBl T- DDR3- 160

A9

IA10/ AP
A11
IA12/ BC*
IA13

A14

IA15

BAO

BAL

BA2

CK
o l

CKEL

DM TDQS|
NF_TDQS

CS1*
CS0*
RAS*
CAS*
WE*

—VSSQ—

2|2 H %83

D9

A7

lelelzl & T

DQ| B3MEM A DO<28> 1; 66
DQL| C7NVEM A DO<25> 11 65
DQR| C2MEM A DO<27> 13 66
DQB| _CBMEM A DO<26>  1: 66

NF_DQ4| E3VEM A DO<29> 11 66

NF_DG5| E8 MEM A DO<24> 1) 66

NF_DQ6| D2 MEM A DQ<30> 15 46

NF_DQ7| E7 MEM A DO<31> 45 46

DQs| C3 MEM A DGS P<3> 1, 66
3D3NEMA DOS N<3> 4 g6

ISYNC

MASTER=J13 M.B

SYNC _DATE=08/ 29/ 2011}
—

TTILE

DDR3 DRAM CHANNEL A (0-31)
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66 31 28 27

66 31 28 27

66 32 28 27 11 MEM A 0DT<0>Gl |opTo
66 32 28 27 11 MEM A ODT<1>F1 |opr1

30 29 28 27 26 a
R30001 5 %

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32

66 32 28 27

66 32

66 32

66 32

66 32

66 32

66 32

MF 1% 120w,
201

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

28

11

PRIV7S5_S3 MEM VREFCA A

0. 47UF—— 0. 47
201 2

]
:
VREFDQ

VREF

o

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

proli7s s wew e A 221 VEM A
c3000 |t c3001 [t | 8| 25| Y 8l<|L= 3002 |1

0%

MEM RESET_L N2 JReSET*

2 vemA zH8 700

MI41K14

vem A zat |y
MEM A A<O> K3 |a0
MEM A A<1> L7
MEM A A<2> L3
MEM A A<3> K2
MEM A A<4> L8

U3000 ov t_TaABLE

FBGA- 9P5X11P65- COMBO
o

AL
A2
A3
A4
MEMA A<S> L2 IA5
A6
A7
A8

512MX8- 4GBl T- DDR3- 160

2
MEM A A<6>  MB NF_DOS
MEM A A<7> %4 NE_DQ7
MEM A A<8> N8
MEM A A<9>  MB |ag oos
MEM A A<10> H7 |a10/ AP
MEM A A<11> M7 [A11 DQs*
MEM A A<12> K7 |A12/ BC*
MEM A A<13> N3 [A13 DM TDQS|
MEM A A<i4> N7 |a14 NE_TDCSH
MEM A A<15> J7 [A15
MEM A BA<O> J2 |BAO
MEM A BA<1> K8 |pa1
MEM A BA<2> J3 |BA2
MEM A CLK P<0F7 |ck
MEM A_CLK N<0G7 o l

MEM A CKE<0> @@ |ckEo

11

11

11

11

11

11

MEM A CKE<1> F9 |ckE1

MEM A CS L<1>Hl Jcgy*
MEM A _CS L<0> HZ:CSO*

L F3RrAS*

MEMA CAS L G3CAS*
MEMA VE L H3 Ve

30 29 28 27 26

66 31 28 27 __PPQY75 S3 MEM VREFCA A

66 31 28 27 ___PPON75 S3_MEM \GREFDQ A

MEM A

C3010 |1 c3011 (!
0. 47UF—— 0. 47!
20% 20

J8
D7

c3012 |t

66 32 28 27 11 MEM A ODT<0>GlL
66 32 28 27 11 MEM A ODT<1>F1

MEM RESET_L N2

R30101 A A%\ 2 VEM A 2qo HB

VREF|
VREF

U3010 ov T_taABLE
FBGA- 9P5X11P65- COMBO
o

MI41K14

8824

B3MEM A DQ<39> 15 65 = M veow_ MEMAZAED |
C7MEM A DO<33> 11 66 66 32 28 27 11 MEM A A<O> K3
C2MEM A DO<34> 11 66 6 32 20 27 11 MEMA A<1> L7
CBMEM A DO<35> 11 6 66 32 28 27 11 MEMA A<2> L3
E3 VEM A DO<36> 13 6 66 32 28 27 11 MEM A A<3> K2
E8 MEM A DO<37> 11 66 66 32 28 27 11 MEM A A<4> L8
D2 VEM A DO<38> 11 66 66 32 28 27 11 MEMA A<5> L2
E7 MEM A DO<32> 13 6 66 32 28 27 11 MEM A A<6> MB
66 32 28 27 11 MEM A A<7> M2
C3 MEM A Pea> 11 e 66 32 28 27 11 MEMA A<8> N8
66 32 28 27 11 MEM A A<9> MB |
023 MEM A DOS N4> 11 66 o0 a2 20 27 11 MEM A A<10>  H7
66 32 28 27 11 MEM A A<il> M7
—-|B7 66 32 28 27 11 MEM A A<12> K7
A7 — 66 32 28 27 11 MEM A A<13> N3
p—Ne - 66 32 28 27 11 _MEM A A<14> N7
NC 66 32 28 27 11 _MEM A A<15> J7
LAS N 66 32 28 27 11 MEM A BA<O> J2
66 32 28 27 11 MEM A BA<1> K8 |
Lo 66 32 28 27 11 MEM A BA<2> J3
80 —
81 66 32 28 27 11 MEM A QLK P<0F7
82 66 32 28 27 11 MEM A CLK N<0>G7:

66 32 28 27 11 MEM A CKE<0> &9

66 32 28

66 32 28

2711 MEMA CS L<i>H1

66 32 28 27 11 MEM A CS L<0¥2 q

66 32 28

66 32 28

66 32 28

Vvss —VSSQ—
2 ¥ | 8| & B 532222 ©83|a8

Al4/ A15 FOR 2G 4G MONO ONLY
CS1 IS FOR 2G DDP RANK CONTROL

R30011 A %A 2 MEMA zQi2

27 11 MEM A RAS L F3C
27 11 MEM A CAS L @C
2 MEMAVEL  HB{

512MX8- 4GBl T- DDR3- 160

ELEBEEBREBY

0. 47
e xeR 1 |

201
av

B3MEM A DQ<41> 4
C7 VEM A DQ<46> 11
C2VEM A DQ<44> 1y
C8 VEM A _DQ<45> 11
E3NVEM A DO<43> 4y
E8 NEM A DQ<40> 45
D2 NEM A DQ<47> 45
E7 NEM A DQ<42> 4

C3 MEM A DQS P<5> ;3
OD3 MEM A DOS N<5> 13

B7

1>‘
55 6
I

lslelels Tz

201 MF 1% 120w

R30111 A X% 2 MEMA 713

201 MF 1% 120w

R30211 A A%\ 2 MEMA zQU4

201 MF 1% 120w

R30311 A 2%\ 2 MEMA zis

201 MF 1% 120w

2

B1
F2
L1
L9
B2

.||_

66

66

0201 5240 5

AAN vem A z10 BB |70y

= M 1% u2ow

66 31 28 27 _PPOY75 S3 NMEM VREFCA A

66 31 28 27 _PPOY75 S3 MEM VREFDQ A 2g 2707 =PP1VE S3_MEM A
C3020 [ c3021 + © ~ de o Al | &
Pyl Ies | 2‘|?088zz33 momml 022 |1
— wwm—— v | %

VREF|

66 32 28 27 11 MEM A 0DT<0> Gl |opT0
66 32 28 27 11 MEMA ODT<1>F1 |opT1

MEM RESET_L N2 _|ResSET*

30 29 28 27 26 g

VM A Zqa HO |70y

201

66 32 28 27 11 MEM A A<O> K3 |a0

66 32 28 27 11 MEMA A<1> L7 [a1

66 32 28 27 11 MEMA A<2> L3 [a2

66 32 26 27 11 MEMA A<38> K2 Ja3
v
IAS

66 32 28 27 11 MEM A A<4> L8

VREF

66 32 28 27 11 MEM A A<5> L2

MEM A A<6> M8 a6

U3020 om T_TABLE

FBGA- 9P5X11P65- COMBO
o

MI41K14

512MX8- 4GBl T- DDR3- 160

B3MEM A DO<50> 13
C7 NEM A _DQ<49> 11
C2MEM A DQ<55> 43
C8NMEM A DQ<51> 43
E3 VEM A DO<48> 11
E8 VEM A DO<53> 5,
D2 VEM A DQ<54> 5y
E7 VMEM A DO<52> 5y

C3 MEM A DG5S P<6> 5,
3D3 MEM A DQS N<6> 5

B7

4
56 &
I

lelelzls & T

66 32 28
66 32 28 MEM A A<7> MR [A7 NE
66 32 28 MEM A A<8> N8 |As
66 32 28 MEM A A<9> M8 |a9
66 32 28 MEM A A<10> H7 |A10/ AP
,,

66 32 28 MEM A A<11> M7 a1 DS’
66 32 28 MEM A A<12> K7 |a12/ BC
66 32 28 MEM A A<13> N3 |a13 DM TDQS|
66 32 28 MEM A A<14> N7 _[A14 NE T "
66 32 28 NEM A A<15> J7 [A15
66 32 28 MEM A BA<O> _J2 |BAO
66 32 28 MEM A BA<1> K8 [BA1
66 32 28 MEM A BA<2> I3 |pA2
66 32 28 MEM A OLK P<03F7 |k
66 52 20 27 11 NEM A QLK N<0SG7 Joxce l

66 32 20 27 11 MEM A OKE<0>® JckEQ
66 32 28 MEM A CKE<1> F9 |oker
66 32 28 M A L<1>Hl Jcsi*
66 32 28 MEM A CS L<0>H2 dcso
66 32 28 MEM A RAS L F3 JRAS*
66 32 28 MEMA CAS L G3CAS*
66 32 28 MEM A VE L "B:WE*
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66 92 30 20 11 MEM B CKE<1> F9 |oxen VEm b aets P9 o 66 92 30 20 11 MEM B CKE<0> @ |oxEo 66 9230 20 11 MEM B CKE<0> @ Joxgo
66 32 30 20 11
VEM B s Le1s HL Jcs1e o6 32 50 20 11 MEM B OKE<1> PO lokEr o6 3230 20 11 MEM B OKE<1> PO loker
ooz 20 20 a1 EEE A=) o6 32 30 20 11 MEM B CS L<1> Hl Jcsg+
66 32 30 20 11 MEM B CS 1<0> 72 4CS0O* oy 66 32 30 20 11 MEM B CS L<1>Hl qcs1x 66 32 30 20 11 MEM B CS L<1>HL Jecs1+
o6 32 30 20 11 MEM B CS L<0> H2 Jcsp* o o
v e . o6 32 30 20 11 MEM B CS L<0> H2 Jcsp* o6 32 30 20 11 MEM B CS L<0> M2 Jcsox
66 32 30 20 11 MEM B RAS | F3 ARAS 66 32 30 20 11 MEM B RAS L F3 {RAS*
6323020 11 MEMB CAS LGB HCAS* —CM o N cas 66323020 11 MEMB RAS L F3 RAS* 563230 20 11 MEMB RAS L F3 4RAS*
6532 5020 11 MEMB CAS | G3{]
66323020 110 MEMB WE L H3WE* MEM B VE LB Jner 6323020 11 MEMB CAS LGB HCAS* 663230 20 11 MEMB CAS L G3 4CAS*
250201 MEMBVEL  H3
vss —VSSO— oo =0 66523020 11 MEMB VE L H3Jwer o5 325020 11 MEMB WE L HB Juer
Vss —VSSQ—
I S S ool o = vss —VSSQ— vss —VSSQ—
zgmﬁu.u.nn_n_nfa mm808 ggaamﬁamjﬂgg %%888
J_ °|" Qela 8 LRa 32222 &8 388 e a8 L 2=]3 2222 &8[8 338
Al4/ A15 FOR 2G 4G MONO ONLY
CS1 |'S FOR 2G DDP RANK CONTROL
R32011 A A\ 2 MEMB ZQI2 4
200 VE 1 3720w
R32111 A AN 2 MEMB ZQI3 4
200 VE 1 320w
R32211 A 2% 2  vEms zQu4
AAA 18 7Qu4 5, S/NC IASTER=)13 M8 S/NC_DATE=08/ 20/ 201
= e —

201 MF 1% 1720w

DDR3 DRAM CHANNEL B (32-63)

R32311 /\;<o/\/2 VEMB.Zas d}@ Appl e I nc. 051_ 9276 D

201 W 320w 2.7.0
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2

7 _=PP3V3 S3 VREFMRGN

NOTE: Must not enable nore than two SO DI MM nargi ni ng

buffers at once or

VRef

source may be overl oaded.

VREFDQ LDO_DAC
oM T
- R3303
R3318 °° FEVITS3 DOR BUE 200 PLACE_NEAR=U2900. E1: 2. 54mm
B3 10mA max | oad
1 2 PP3V3_S3 VREFMRGN DAC o
" VVV G e woreo s m
Nore M N NEGCW DTH-0. 2 1m DORVREF_DAC DORVREF_DAC
NONE VOLTAGE=3. 3V
nae C3300 * * c3301 DORVREF_DAC
a02 i PPOVT! VEM VREFDO B 29 30 31
2. 208 p— CRITI CAL C3303 ! M N LINE WOTHR0.3 mm
e, 2 & DORVREF_DAC 0.1UF Yot sy
cerm Yok cert A ppaiu— Sor7s
a0o-LF 0201 v
o| U3300 Ry 2 VREFMRGN_DQ_SCDI MVA_BUE e o D 0- 3: trm
VDD 1
42 [E)—=2C vREFDACS sa scL e VOUTALL VREFMRGN_ SOOI MA DO 11:§W PLAGE_NEAR=R3303. 2: i 53360
- 200 5%
43 Q=12 VREFDACS SDA SDA g VOUTBZ 5 NC é’%iow
A0 3 vourcl VREFMRGN_SCDI MVS_CA 2
Addr =0x98( W) / 0x99( RD) 1AL VOUTDIs. VREFMVRGN_MEMVREG FBVREF PPOV75 S3_MEM VREFDO A 27 28 31 66
W LTRE W OTH-0.3
D NOTE: MEM/REG and FRAVEBUF shar e . VREFCA: LDO_DAC Vo
a DAC output, cannot enabl e | DDRVREF_DAC R3309
both at the sanme time! R3301 200 PLACE_NEAR=U2900. 38: 2. 54mm
100k
ouT £ ™
PPOV7S S3_VEM VREFCA B
R3319 o T RLNE WD, 3 =
AR 2_eea s e cra gees m
nae M REGCW OTiE0. 2 1 =
NONE VOLTAGE=3. 3V CRITI CAL VREF| CA_SQDI MVB _BUF
Nae
402 | DDRVREF_DAC 19% PLACE_NEAR=R3309, 2: 1mm
4 20w
vee n PLACE_NEAR=RI309: 1mm
NOSTUFF
; o 'R3361
201 PCA9557
Page Not es o 0
(@ POLE s¢NC ?I%QUW
Power aliases required by this page: 31A0 P17 VREFMRGN_DQ_SCDI MVA_EN %:1
- =PP3V3_S3_VREFMRGN Addr =0x30( WR) / 0x31( RD) AL P2le s 2
- =PPVTT_S3_DDR_BUF sla2 P3| VREFVRGN CA_SODI MVA_EN DORVREF_DY
- =PPDDR_S3_MEWREF P4l 1 VREFMRGN_CA_SODI MVB_EN R3307
ps| iz VREFVRON VEWRES EN e
Signal aliases required by this page: 43 [TR)—=L2C PCAOSS7D SOL ilscL P62 s NG yzow 27 28 66
- =1 2C_VREFDACS_SCL 43 (By—=12C POAYSSTD SA 2|spa P71 s NG 2
- =l 2C_VREFDACS_SDA RESET* s VREE cA_soDi MwA BUE
- =1 2C_PCA9557D_SCL TR oo =
- =1 2C_PCA9557D_SDA = a 2z
200
BOM options provided by this page:
DDRVREF_DAC - Stuffs Apple margining circuit.
VREFDQ LDO - LDO outputs sent to DQ inputs. -4
VREFDQ LDO_DAC - Margined LDO outputs sent to DQ inputs.
'SoRVREF_DAQ
VREFDQ ML_MB - CPU nargi ned DDR vol tage divider sent to DQinputs. 25 [Ty PCA9S57D RESET L 1
VREFDQ ML_DAC - DAC nar gi ned DDR vol tage divider sent to DQinputs. R3315
RST* on 'platformreset’ so that system 100K
VREFCA: LDO - LDO outputs sent to CA inputs. o
wat chdog wi || disabl e nargining 120w
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. "
NOTE: Margining will be disabled across all 2
soft-resets and sl eep/ wake cycl es —
a1 7 =PPDDR_S3 NEMVREF =
PLACE_NEAR=Q8320. 6: 1
CRITI CAL PLACE_NEAR=Q8320. 6: 2nm VREFDQCENE " Q8320. 6: 1mm
VREFDQ ML_MB VREFDQ ML_M3 N -
Q3320 ! C3320 R8321 oorvRer_oac
——0.1UF '
o 26 ESET_| Lssv L SSMBNISAFE  —— iy 1750w @305 1 DORVRER_DAC
[ SOT563 2 3% cerm v 100 —— o u3304 DORVREF_DAC
£ 0201 2 yor i 2 =3 MX4253 R3314
0201 v+ ucse 33. 2K
o _PPCPU_MEM VREFDQ A ) TKTD ° PPOV75_S3_MEM VREFDQ A 27 28 31 66 VREF| NEMVREG BUF 2 DDRREG FB @ 55
- I_u_F VREFDQ ML_NB . S PLACE_NEAR=R7315, 2: 1mm
- M
'R3322
1K
PLACE_NEAR=R3321. 2: 1nm H"zuw NOTE: CPU DAC out put step sizes:
%1 DDR3 (1.5V) 7.70nV per step
2 DDR3L (1.35V) 6.99nV per step
DORVREF_DAC
31 7 _=PPDDR VEMVREE X
CRI TI CAL PLACE_NEAR=Q3320. 3: 2nm R3313 Required zero ohmresistors when no VREF nargining circuit stuffed
VREFDQ ML_M3 o
iSis Sl REACE, NEARZQB320. 3: 2nm |, — o PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
320 VRERDo Ve R3311 o
SSM5N15AFE 1 C3310 1K : 11750002 2 RES. MF, 1/ 20W0.0 GHM 5, 0201, SWD R3303, R3360 VREFDQ LDO
51 26 _NENRESET 1saL Lssv L © —=0.1UF 150w
V) SOT563 1% 1170002 2 RES. VF, 1/ 20W0.0 GHM 5, 0201, SND R3309, R3305 VREFCA: LDO
5% X5R- CERM 2201 =
0201
o _pPcPu wew veerDo 8 vl T& o y_PPOVIS 53 nEw veEFDQ 8 20 % 5
< P VREFDQ ML_MB
1R3312 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
PLACE_NEAR=R3311. 2: 1nm 1K
1% 11850012 4 RES, M, 1KGHM 1, 1/ 20W 0201 R3321, R3322, RA3LL, RE312 VREFDQ ML_DAC
2501 11650303 1 T — R304 VREFDQ M_bAC
MEM A VREF DQ MEM B VREF DQ | MEM A VREF CA MEM B VREF CA MEM VREG GPU Franme Buffer (1.8V, 70% VRef) SYNC_MASTER=J13 M.B SINC DATEST1 15/
== —
DAC Channel : A C C D D FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
PCA9557D Pi n: 1 2 3 4 5 6 | | 051- 9276
! Ap e nc.
Nomi nal val ue 0. 75V (DAC: O0x3A) 1.5V (DAC: Ox3A) 1.267V (DAC: 0x8B) o p T 7 o
i R - +/ - - +/ - . - . +/ - - -
Mar gi ned target: 0. 300V 1. 200V (+/ - 450nV) 1. 000V - 2.000V (+/- 500mv) 1. 056V 1. 442V (+/ - 180nV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 3.000V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF) THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
e PCSESS0R AGRELS TO THE FOLLOW NG:
VRef current: +3.4mA - -3.4mA (- = sourced) +61uA - -61uA (- = sourced) +6.0mA - -5.0mA (- = sourced) | TO M NTAI N THI S DOCUMENT | N CONFI DENCE 33 OF 109
. Il NOT TO REPRODUCE OR COPY I T
DAC step size: 7.69nV / step @ output 8.59nV / step @ output 1.51nV / step @ output 111 NOT TO REVEAL OR PUBLISH | T | N WHOLE OR PART
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e — — —
JEDEC recomrends 30 Chmtermto VIT for CS, CKE, ODT and 36 Chm for BA, A RAS, CAS, \E
,=PPOV75 SO _MEM VTT A
2t = MA . . 2 2020 » ZPPLV5 MA . . RP3401 36 4 5
2 28 PP1V5_S3_MEM A 3 28 5 _oS3_MEI S: 2: v o gm_ﬁ_\f,‘éFEO RP3402 3¢ m 5T 32W aX0201 1C3
o6 28 27 11 TRy MEM A_A<7 RP3406 36 - AAAAL 5YGLT32W 4X0201 0., 47UF
1 C3408 1 C3400 1 C3410 1 C3420 13418 1 C3430 1 C3440 1 C3450 5 20 2 1 [Ty MEM A_BA<O RACCECHE LIV Y VY A 2 oo 1
— 2 2UF 2. 20F 2 2UF 2.2UF -2 2UF 2.2UF 2,2UF 2,,2UF e 21 1 I MEM A_CS 1 <0 RPSA0Z 36 1 \/\\ s 5732 ot 558
T 20%, 5 3%, 5 3%, 5 3%, 5 s%“\h/,l 2 5.3, 2 Gl 2 &8 o 20 27 15 (T VEM A_ODT<0> RP3201 36 QW\/ 7 BOMT 32W  4X0201
%gMLF %gMLF %gz‘nu: %gMLF %g-u: 402-LF 402-LF 402-LF 5%1/ 32W  4X0201
RP34 13482 (1 C3483
o0 20 27 11 [T MEMLA_A<12 W§48? 38 2 A AN —ssrmmasomor 0. 47UF - 0" a70F D
D N 4 1 C3401 1C3411 1C3421 1 C3431 1C3441 1 C3451 o6 20 27 1 [Tgy— MEMLA_A<14 36 3 \Ap© 20% 20%
€3409 2 20F 2 20F 2 20F 1C3419 2 20F 2 20F O0F e Mer A A RP3406 35 1 s SVArSIwW a%o501 —F CERstR-l—l; o xsr 1
g F 8% 8% g 2 2UF 8% g & T DA NNz axozn 20 20
R340 [\ 2 CERM 2 CERM 2 CERM 20% 2 CERM 2 CERM 2 CERM RP3406
2 CE§M 402-LF 402-LF 402-LF B gga}\ln 402-LF 402-LF 402-LF o6 20 27 11 [Ty MEM A _A<11 36 4,\/\/\/ 5 [
402-LF oo E s y y == 597 32W 4X0201 1C3484 |1 C3485
L 1 1 >——|_ 1 o6 28 27 11 [Ty MEM A _A<10> ﬁiigi 36 3 AAA-S — 90%47UF 90%47UF
= 1 = = 1 = o6 28 27 11 36 3 L i Ax0201 & &
G312 S382 oo D VRS RP3403 3¢ VN s —swarsow axozor 2 Grwsr 1 |2 Cavoer
Fost, z0%, ™ A RP3204  3p 1’\/\/\/ 5 VAT 32W 4X0201
2 CAPS ALONG PACKAGE EDGE 2 &3 2 gl 2 CAPS ALONG PACKAGE EDGE o6 20 27 1 [Ty MEMLA_A<4 RP3407 3@ » NN\~ —svarsaw 750301
402-LF 402- o6 20 27 11 —MEMLA_A<Bl &
[ f o > MEM A BA<2> RP340Z2 36 4% 5 SU/3ZW ax0201 1 C3486 |+ C3487
MVEM A_BA<1 RP32U3 36 3 5 DUISZW 4x0201 0. 47UF 0. 47UF
- = o6 20 27 11 [T LA RP3407 NV B9/ 32W 4X0201 307 307
o6 20 27 11 [CR)—NMEM A A<6> 36 1 NN\ 8 2 Hamxsr1 |2 Srmxsr 1
SO@/ 32W 4X0201 501 501
RP3407 _—
o 28 27 11 CE)—DMEMLA_A<13 36 SAANS
o6 28 27 11 NFM_A_A 1 RP3404 36 2 AAA 7 5%1/ 32W  4x0201
N N N N mane o RP3404 36 4 5 ST 32W 4X0201
s C3404 s C3414 s C3424 s C3434 s C3444 s C3454 o 20 27 11 [Ty MEM A_A<5 RPIA0T AN TSP 1C3488 |1 C3493
2. 20F 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF e 20 27 11 [Ty MEM A CAS | 36 s NAAS 508 5o OR
—F %oéﬂ\nln —F ééﬂ\nln —F ééﬂ\h’n 2 G 2 S 2 &3 % 20 27 1 [T MEM A RAS | RP32U1 36 1 AN 5:/“1/ 2W_4X0201 20% 20%
402-LF 402-LF 402-LF 402-LF 402-LF 402-LF 65 20 27 11 [Ty MEM A_A<0 RP3406 36 3 AAAS ;jjisia :zgzgi 2 G5Rm ><5R-1—l; GERMXGR 1
RP3405 36 ; 8
1 C3405 1 3415 1 C3425 13435 1 C3445 1 C3455 o024 EOD—MEM A KBSl e — S8 A sy
7,20 72U 7,20 7,20 7,200 72 D LAl ps S0 VWAoo } | C3489
2 bt 2 ey 2 bt 2 bt 2 bt 2 ey D A At RP3A05 36 + \\'5  Sarssn axom: ot
402-LF 402-LF 402-LF 402-LF 402-LF 402-LF o6 28 27 11 [R—MEMLA_A<15, A B9Gl] 32W 4X0201 2 ‘éEVRM X5R- 1
> > > 201
C = 1 C3416 = = 1 C3446 = = C
2. 2UF 2. 2UF
COLUMN OF THREE CAPS BETWEEN PACKAGES 20%, COLUMN OF THREE CAPS BETWEEN PACKAGES 20%,
2 CeRm 2 CERM
402- LF 402- LF
— 1 ,=PPOV75_S0O_NMEM VIT B
= = RP3413 36 8 JiC3481
56 20 20 11 [Ty MEM B RAS L
o MM B Ace> RP3IT0 36 1% CO g, 47U
g 4X( 1
R = V=TI N RV VT L
0o =PIV _S3 NEM B o . 52 30 20 7 o =PP1V5_S3_MEM B . ) 66 30 29 11 [T = AA%Y% SORT3OW 4%0201
1 C3428 C3402 1 C3470 1C3422 1C3432 Ji03490 1 C3452 o MEM B o RP3409 36 3, , . & 1%}3447‘39 —
L0 2 2UF 2 2UF 2 2UF 1 (3438 2 2UF 2 2UF 2 2UF o y RP3ZI0 36 5\ o W oozt o
— 694 694 2694 2. 2UF 698 2694 Toog 66 %0 20 11 [FTy— MEM B_A<13 A% ST IEW o &Y
5 6.3V & 3V 5 6.3V , 6.3V 20% 2 B3V 2 &3 2 &3 65 50 20 11 [Ty MEM B BA<1 RP3408 36 AAAAS 4X0201 GERM XGR 1
%gMLF %gMLF %gMLF %gMLF 2 gga}\ln 402-LF 402-LF 402-LF M:M_R_m.r<0 RP3413 36 3 6 5%1/ 32W  4X0201
402-LF 66 30 29 11 [T B RP3ZTIT 36 AVAAY; SO 32W  4X0201
66 30 29 11 [TT> ﬁm—g—QERL RP34I3 36 i’\/\/\/ ; SO 32W 4X0201
1 C3429 1 C3403 1C3471 1 C3423 1 C3433 1 C3491 1 C3453 ee o0 20 1t [T VEM B A<l RP34T1T 36 3’\/\/\/ 6 5Y/32W 4X0201 1C3461 |1 C3462
SHUE 2;,2UF 2;,2UF 2;,2UF 1 C3439 2,,2UF 2;,2UF 2;,2UF 66 30 29 11 [T VT 36 ¢V VN ——swmrsaw axozor 0 47UE 0 47UF
8% 2 Gt 2 &eity 2 Gt 22 UF 2 G 2 &edty 2 S o I M B Aci2s RP3Z08 36 » 7 Sarsew aoe0t b b
—F oham 402- LF 402- LF 402- LF —F b2, 402- LF 402- LF 402- LF :: zz : : [ mmos NEM b At RP3408 36 & AVAVAY: p SYRT3IW AX020T —F GERW ><5R-1—1; O5RM X5R- 1
402- LF > > ——— ™ VEM B CS L<0 RP3409 36 2 m 7 5061/ 32W  4X0201
= = = = o6 30 20 11 NEM B_A<14 RES410 36 « ANA~ T
1 C3472 1 C3492 D ot RP34I4 36 4 o SUAT32W %0201 1C3463 |1 C3464
B 2 CAPS ALONG PACKAGE EDGE 2 F Z2F o MEM B_A<10 RP3408 36 1 \\\\ s 7w o201 0. 47UF 0. 47UF B
—F ek 2 e 2 CAPS ALONG PACKAGE EDGE o E@ MM B Ao RP34T0 36 » ’\/VV\IV\, T S9AT3aW 40201 —F e 1—F o
Fo2LF 402-LF © 2on === SR/ 32W  4X020 - ©
o6 20 20 11 [Ty MEM B_A<3 RP3414 36 » AN~ o = =
L L o6 30 20 1 [T MEM B_A<1 ﬁjiii 36 1 AN ::j:; ia ﬁgigi
oo (D MEM B CAS L AT — ot |- S0P
l l RP3414 20%
oo 20 = [ID—MEMBA2 HI-'§4LJ. gg SAAN : SYATEIW AX0Z0T 2 GaveR 1
1 1 1 o6 30 20 11 [T 1B AN\ -
S3pe s34 SHLRO 1 €3436 1 C3494 1 C3456 D mcea  RP3A1Z 5o o, T momt
;8 ;o Y e B B " e D e e  RP3AIZ 56 o VWV wewaom ) (13466 |1 C3467
SO LF SO LF %gMLF 2 CER 2 CERM 2 CERM o . RP3412 36 3/\/\/\’ 6 59617 32W 4X0201 0. 47UF 0. 47UF
402~ LF 405~ LF SooLF 66 20 20 11 [Ty MEM B_A<15 RP3ZTZ 38 NN\ 59A7 32W 4X0201 0% 707
MEM CLOCK TERM NATION 77" ED—Easts AN s |- s [ e —
2;,2UF 2, 2UF 2, 2UF > SUR > SUR > SUR Place RC end termination after |ast DRAM
2 B3y 2 B3V 2 B3y 20%, 20%, 0%, Pl ace Source Cterm at neckdown at first DRAM 1C3477
402-LF 402-LF 402-LF 2 QERV 2 CERV 2 CERV 90.%47UF
| | | | R334668 C3469 2 & xR 1
= = 66 28 27 11 MEM A CLK N<O> 1 2 wema M' |~7 201
1 G376 = 1 C3496 = 15w 0, 1UF
%0-03/?/ gd%ZUF 5:334|5 '6:8 1 o );(g%n L
COLUMN OF THREE CAPS BETVEEN PACKAGES |2 cihm COLUMN CF THREE CAPS BETVEEN PACKAGES |2 8iiy 5%; 6 3v
e S Zhl:  R3469
66 28 27 11 MEM A CLK P<0> 1 /\?\9\/2
A = = 1/%;/00W SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 2010 A
201 & myn=
R334(_)78 C3479 DDR3 DRAM Channel B _“ )
66 30 20 11 MEM B CLK N<O> 1 Ziesargenns || o | 8576
3478l v 0, LUF Appl e Inc. o
33PF 201 ser 1) 2.7.0
3%; 6.3v NOTI CE OF PROPRI ETARY PROPERTY:
;‘ERM 2 R3479 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
01 30 PROPRI ETARY PROPERTY OF APPLE | NC.
66 30 20 11 MEM B CLK P<0> 1 /\/v\/? . THE POSESSOR AGREES TO THE FOLLOW NG
5% = | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 34 OF 109
1/,\%‘)W Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CRITI CAL
PCIE TBT R2D C P<0> C3600 e — T_TABLE — C3640 :||:__ PO E TBT D2R P<0>
o0 I o.10F 1[0 v em ozl Lee POLE TBT R2D P<0> 289 | PERP_O O\:_JSBOO PETP O] A e PCIE TBT D2R C P<0> 0. 100 | 9 v e cammaor oD ©
; PCI E_TBT _R2D N<O> AnL0 = PCI E_TBT D2R C N<O>
o o (>__POLE_TBT_R2D C N<0> C3601 . ||: = PERNLO CACTUSRI DGEAC PETN.O = | _C3641  :||: POE TBT D2R N<0> oD
0.1UF | [10% 38V HeR cERb201 FORGA 0 10F | 1% v vem cemwzor
PClE TBT R2D C P<1> C3602 N (SYM 1 CF 2) C3642 I PCl E TBT D2R P<1>
o8 ¢ [T 0. 10 I I Tow 1oV GR cewzor Les PCIE_TBT R2D P<1> A2 | pERP 1 % PETP_ 1| A% e PCIE_TBT D2R C P<1> r 0 10F I I o Tev YeR CERVO20T oD © °8
: E TBT R2D N<1. AB13 AD1L E TBT D2R C N<1. :
o0 o [rEy—PCLE_TBT_R2D C Nel> C3603 I I = =2 = PERNLL S = | PETNLI = PO = = |_@M_-|I : PCI E_TBT_D2R N<1> o © e
o 10r | o wev er cemonon 7 6 s | [ e
PCIE TBT R2D C P<2> C3604 I i g C3644 I PCIE TBT D2R P<2>
R na o.10F 1 [ v em cemozor Lee POLE TBT R2D P<2> A815 | pERP. 2 F | PETP 2| A3 s PCIE TBT D2R C P<2> f o0.10F 1% v r camzor oD © D
; E TBT R2D N<2 A6 AD15 E TBT D2R C N<2 :
o s Ey—POLE TBT ReD C Ne2> C3605 || e PO =2 = PERN_2 L PETN.2 = PO G hez= |_C3645 . ||:  PCE TBT D2R N<2> oD - e
0.1UF | [10% 36V HeR ceRwz01 _ o0.10F 110 1ov r camwozor
35 3433 7
PCIE TBT R2D C P<3> C3606 e O C3646 :||:___POE TBT D2R P<3>
i 1 o.10 | [0 v e cmomr Les POE TBT R2D P<3> A8 | PERP_3 o PETP_3| AP7 e PCIE TBT D2R C P<3> f o 10e 1 [T T om cemoor oD © 0
: E TBT R2D N< AB19 AD19 E TBT D2R C N< :
@ » [E>_POLE_TBT R2D C Ne3> 3607 || — R2D hes> PERN.3| [PETN.3 e PQ Ches> | _C3647 . ||: POE TBT 2R Ne3> oD ° o
| | 10% 16V X5R- CERVD201 | | 10% 16V X5R- CERM0201
0. 1UF 0. 1UF
s rmy—IBT_POLE RESET L R PERST_N RSENSE|_U20 TBT_RSENSE
92
® TBT PWR ON POC RST L PWR_ON_POC_RSTN RBI AS|_ V2o TBT RBIAS 'R3655 , ) ) )
E 1K NOTE: The followi ng pins require testpoints:
_=PP3V3 TBTLC RTR ;25 a4 s N&sE1h TP_TET MONDCO 2223 | NoNDO o ) 0- P03 8 - ePlO1s
o 0. 1Lk oM T TP _TBT MONDCL A4 | NONDCL —xNC e 1- POl 9 - GPlO11
. or a2 R3615* DEBUG For moni toring current/ vol t age " 220t 2- @02 10 - GPIO 14 _—
R3690" 'R3691 C3690 R3692* 'R3693 ozor NCSTgE TBT MONOBSP ° | MONOBS_P 3- GPlO3 11 - GPIOO
1R 3.3K 3. 3K = NONE TBT NMONOBSN W6 | MONOBS_N . 4 - GPIOS 12 - GPlO_12
3. 3K 3. 3K o, 5% 5% NONE o Not used in host node.
s 5 ow 2 52 CRITI CAL 1120w i2ow 402 , DEBUG For moni toring cl ock O E 5O E RST 0 NWt® TP TBT PQ E RESETO L 5 - PCIE_RST_1_N 13 - GPIO_10
200 Y1 4+ _TP_TBT_THERM DP ¥7_| THERVDA = N0 6 - PCIE_RST_2_N 14 - PB_LSTX
201, [,201 § OMT TABLE I Use AA3 G\D bal | Tor THERM ON n & | P E RST_1 N 15_TBT POl E RESET L 7 - POERST 3 N 15 - PB_LSRX
= TBT _SPI__MOSI R4 w | PCl E_RST_2_NRK Y5 TP_TBT PCIE _RESET2 L - = RST_3_ - |
69 EE_DI O |PCE RST 3 N2 TP TBT PCIE RESET3 L
(TBT_SPI_MOSI) 50 U3690 2 (IBT_SPI_M SO 6o TBT SPI_M SO P | EE_DO § a - =
MB5256- RMOBXG ss TBT SPI _CS L A | EE CS N| &
6 —CS N ve =TBT CLKREQ L
(IBT_SPI_QK) (o} MP ' TBT SPl_CLK W e ak |0 PCl E_CLKREQ OD_N| CL Q oo = —pP3v3 TBTLC RTR + 35 50 s
(TBT SPI_CS 1) 14s* s
TETROM WP L 3w 19 JTAG TBT TDI Vi TDI 'g EN_LC_PV TELEN LC oD 'R3698
1 [y JTAG TBT TMVB e | Tve a o
REFCLK_100_| N_P| as1 POl E CLKIOOM TBT P 16 68 %
TBTROM HOLD L 7 HoLD 19 JTAG TBT TCK a6 | TeK I ek 1001 N W Ao e E GLKLOOM TBT N <N 1/ 20w C
JTAG TBT TDO R | TDo w 100_I'N_| (T 26 o 7
VsS EH’E\)A 19 (OOT} o " g 2 R3695
TBT_TEST_EN TEST_EN ) 806
4 9 - < XTAL_25 | N|_A*24 s SYSCLK CLK25M TBT R 1 2 SYSCLK CLK25M TBT 25 68
PVWR_GOOD 85 PWR GOCD _25_ am
TBT_TEST TEST_ = ':, g XTAL 25 OUT| AB23 TP_TBT XTAL25QUT %
_25_ 120w
1 1 —
1 R3625 R3629 oo 22 _DP_TBTSNKO M. P<3> E14 | ppSNKO_3_ P TMU_CLK_ouT|_AM TBT TMJ CLK OUT o as aa 33 7 _=PP3V3 TBTLC RTR
= 5% 5% o0 35 _DP_TBTSNKO M. N<3> 013 | DPSNKO_ TMU_CLK_I N ¥ TBT TMJ CLK IN
1/ 20w 1/ 20w 1
21, ],% o 33 DP_TBTSNKO M. P<2> £ | ppsNKo_2_P — NO STUFF | | 51)3}(680
s 33 _DP_TBTSNKO M. N<2> o5 | DPSNKO_2_N | DPSRC 3 P | A4 TP _DP TBTSRC M. CP<3> R3697% Rsel%a R3 696 o
Bs TP DP TBTSRC M. CN\<3> 100K o
o0 53 _DP_TBTSNKO M. P<1> E18 | ppsnko_1_P E DPSRC_3N T 1 23% § oo A
— D17 AL2 120w
= 65 33 _DP_TBTSNKO M. N<1> DPSNKO_1_N DPSR67§7P — Ig i Iglgi & g:;: 23/;2 201, , 201 s _TBT_DDC XBAR EN L
e 32 _DP_TBTSNKO M. P<0> =0 | ppsnko_o_P | [l o| DPSRE2N w10 TBT GPSX BIDIR
68 33 _DP_TBTSNKO M. N<O> D19 | DPSNKO_O_N |@ >- g DPSRC_1_P | _A10 TP DP TBTSRC M. CP<1> = = = R3681 for CYA,
Bl1 H 1
65 35 _DP_TBTSNKO AUXCH P % | DPSNKO_AUX_P < o DPSRC_1_N TP DP TBTSRC M. CN<1> al l ows separation gR3681
; 65 35 _DP_TBTSNKO AUXCH N 55_| DPSNKO_AUX_N .| § DPSRC 0 P | %® TP_DP_TBTSRC ML CP<0> of GPIO_2/GPIO9 O
SNKO AC Coupling - - D— 8 DPSR(;O?N B TP DP TBTSRC M. CN<O> if necessary. 1/ 20w
T 8 o DP_TBTSNKO HPD % | DPSNKO_HPD - Stuff one of R3861/2. 2201
o0 o [TEy—DP_TBTSNKO M. C P<0> C36i01up H s DP TBTSNKO M. P<0> 35 6 <0 — n % | ppsrc A p| @ TP DP TBTSRC AUXCH CP ot 100
. JOR CERVD201 . 6 — = as
o s [y—DP_TBTSNKO M. C N<O> C3621 || DP_TBTSNKO M. N<O> s 68 m?g%?( e 33 i I:Izzﬁ & ::2: | bPswa_s_p 5 DPSRC_AUX_N TP_DP_TBTSRC_AUXCH CN s _TBT GPIO 14
0.10F 11388 cedo e o 3 DPSNKL_3_N DPSRC_HPD 0D |2 DP_TBTSRC HPD o, STUEF
11200 . = . K
os s ry—DP_TBTSNKO M. C P<1> C3622 || DP_TBTSNKO M. P<1> 2 68 201, oo i I:Iz:ﬁ & :‘:2: o gg:ﬁii*z 1 RSGI%ﬁ 5?582
0.10F 8 ccdon o 3 2N GPI O 2/ Gopsx|_ Yt TBT_GOPSX_BIDIR ame R3632 2 =
o5 o [Ty DP TBTSNKO M. C Nel> C3623 e DP TBTSNKO M. N<1> 33 68 1 s 33 _DP _TBTSNK1 M. P<1> E10 | DPSNKL 1 P (ForcE_ PWR) @03l e TBT PWR EN ameo = o yzw o
0.10F 1T ceaon = o 3 _DP TBTSNKL M. N<1> > | ppsnk1_1_N GPI O 4/ WAKE_N_oD| 2% =TBT WAKE L o e Wp| 2202 B
2 TBT. PLUG EVENT 022
o s (TP TBTSNKO M. C P<2> C3624 .|| DP_TBTSNKO M. P<2> 5 o0 o 53 _DP_TBTSNKL M. P<0> 22 |ppsnki o P | G O_5/A1 0 PLUG EVENT — 18TCLo PLUG oD
0.1UF | 10% _1ev DP TBTSNKL M. N<O> o1 | ppsnk: o N | GPI O_6/ Cl O_SDA | 12C TBTRTR SDA D
. X5R. CERVD201 o8 33 _0_| Ac2 =1 2C TBTRTR SCL = =
DP_TBTSNKO M. C N<2> C3625 |- DP TBTSNKO M. N<2> GPIO 7/ a0 sa_ M = =
e D T % o0 o8 3 _DP_TBTSNKL AUXCH P 2| DPSNK1_AUX_P GPI O 8/EN_Cl O PWR O+ | ™ (18T En G Pve ) — TBT PARREQ L oD
: X5R- CERMD201 s 33 _DP_TBTSNKL AUXCH N B3 | DPSNK1_AUX_N GPl O_9/ OK2GRSX_CD* | ™ TBT GPIO 9 oo =
DP TBTSNKO M. C P<3> C3626 e DP_TBTSNKO M. P<3> T3 TBT GPIO 14 TBT EN GO PWR L
il nn T 32 00 o o DP TBTSNK1 HPD 75 | DPSNK1_HPD g: gig v TET DDC XBAR EN L * VAKE_BASE=TRUE *
. : — ) | oD =
o0 o (Tgy—DP_TBTSNKO M. C N<3> C3627 L DP_TBTSNKO M. N<3> 33 68 A
0.10F 11388 a0 R3?0%}< o0 o2 q@m—IBL_A R2D C P<0> @4 | pA_Cl CO_TX_P/ DP_SRC_0_P PB_Cl C2_TX_P/ DP_SRC_0_P|_R2* TBT_B R2D C P<0> oD ¢ e
S o o2 o TBT_A_R2D C N<0> 24 | pA_CI OO_TX_N DP_SRC_O_N PB_Cl C2_TX_N DP_SRC_0_N|_"24 TBT_B R2D C N<O> oD ¢
DP_TBTSNKO AUXCH C P C3628 e DP_TBTSNKO AUXCH P
Ele:n” o P a0 2, o o mo_TBT_A D2R P<0> <2 | pa & co_Rx P E % PR G2 R P2 TBT B DPR P<0> am- -
. + > E22 22 >
o5 5@y P TBTSNKO AUXCH C N C3629 .|| DP_TBTSNKO AUXCH N 53 66 o0 oo rp—1BI_A_DZR N<0 PACIQO_RX N 2 2 PB_Ca 2_RX_| TET_B D2R N<0 tani KRS o
0.1k 1T oo = « @m—IBT_A CONFI GL_BUF K | PA_CONFI GL/ G O_0_LSEO PB CONFIGL/CO2 LsEQ P TBT B CONFI GL BUF o —
o m»—IBI_A CONFI G2 RC & | PA CONFIG2/ IO 0_LSCE_| | PB_CONFI G2/ C1 O 2_LSCE| ™ TBT B CONFI G2 _RC am- "
SNK1 AC Coupling
TBT A R2D C P<1> 24 | pA_ClOL_TX_P/DP_SRC 2_P| [PB_Cl0B_TX_P/DP_SRC 2_P| V24 TBT B R2D C P<1>
DP_TBTSNK1 P: : 2 DP_TBTSNK1 [ 69 63 (OOT} \_f _TX >_SRC_2_| 3| _TX_| >_SRC_2_| oD © 69 1 1
o 0D SN M. C P<O> S630 Lo SN<IL M. P<0> o - S TBT A R2D C N> 924 | pA_0l OL_TX_N DP_SRC_2_N| | PB_GI GB_TX_v DP_SR_ 2 N2+ TBT B R2D C Nel> o R3688') |'R3687
. JOR. CERV201 Peu}
o o DR TBTSNKL M. C N<0> C3631 Ny s DP TBTSNKL M. N<O> 2 68 o o > IBT_A D2R P<1> 122 | pA €l OL_RX_P %‘ %’ PB_Cl CB_RX_P|_22 TBT B D2R P<1> ame e u 2%\?} %}:Eow
0.10F 1T ceamion o0 o rmy—TBT_A D2R N<1> 222 | pa_ci 01 _RX N &l |8 PB_Cice RN 22 TBT B D2R N<1> ame o [ |t
o & (T)—DP_TBTSNKL M. C P<1> C3632 p — DP_TBTSNK1 M. P<1> 33 68 63 TBT A LSTX N2 | pA LSTX/ G O 1_LSEO PB_LSTX/ Gl O 3_LSEQ_‘¢ TBT B LSTX oD ¢
0.10F 11388 a0 o > IBT_A_LSRX 5 | pA_ LSRX O O 1_LSCE PB_LSRX/ Gl O 3_LSCE| & TBT_B_LSRX -
o6 & (T)—DP_TBTSNKL M. C N<1> C3633 I DP_TBTSNK1 M. N<1> 33 68 e -
0.10F T3 ceaon o o @mDP_TBTPA M._C P<l1> M6 | pp_DPSRC_1_P n PB_DPSRC_1_p| /20 DP_TBTPB M._C P<1> oD - e
DP_TBTPA N<1> B17 B21 DP_TBTPB N<1>
o5 o ()P TBTSNKL M. C P<2> C3634 e DP_TBTSNKL M. P<2> 23 68 69 03 OO} M_C PA_DPSRC_1_N PB_DPSRC_1_ M_C D ¢ A
0.10F 11388 3% o« qgn-DP TBTPA M._C P<3> A8 | pA DPSRC 3_P PB_DPSRC_3_P| #22 DP_TBTPB M._C P<3> oD e I‘;;’;E'C s SN DA Es02,22,20L
DP_TBTSNK1 M. C N<2> C3635 e DP_TBTSNK1 M. N<2> DP_TBTPA M._C N<3> B19 823 DP_TBTPB _M._C N<3>
o o (T 35— b a3 68 o9 63 (T} PA_DPSRC_3_N 5 PB_DPSRC_3_| s 6 Thunderbol t Host (1 of 2)
. JOR. CERV201 oD
DP_TBTPA AUXCH C P F3 | PA AUX P PB AUX P| Ot DP_TBTPB_AUXCH C P o
DP_TBTSNKI_M._C P<3> C3636 |- DP_TBTSNKI_M._P<3> o0 3B LAUX _AUX | D ¢ © 1-927 D
o0 ° D> e a2 o0 o0 oGy DP_TBTPA AUXCH C N F | pA_AUX_N PB_AUX_N|_22 DP_TBTPB_AUXCH C N G o Appl e Inc. 051-9276
. XOR CERVD201
os s rRy—DP TBTSNKL M. C N<3> C3637 H s OP TBISNKL M. N<3» 2 o8 o m—DP_TBTPA_HPD | pA DPSRC_HPD PB_DPSRC_HPD| K3 DP_TBTPB_HPD am: o 2.7.0
0. 1UF 3 NOT | PROPRI ETARY PROPERTY:
o cermpzon o 55 22 qomIBT_A HV_EN @ | GPI 0_0/ PA_HV_EN/ BYPO GPI O_1/ PB_HV_EN BYPO| ™ TBT B HV_EN o = e NSE ?.Zom A NED LR N 1S TrE
TBT A CIO SEL e I O_10/ PA EL/ BYP1 10 11/ PB EL/ BYP1| 12 TBT B Cl O SEL
o8 5 gry—DP TBTSNKL AUXCH C P C3638 L DP TBTSNK1 AUXCH P 23 68 i e TEBT A DP PWRDN = GP1O_10/PA_Cl O_SEL/ GPI O_11/PB_Q O_SEL/ ” TEBT B DF PWRON o © R POEEaEMR ACRERS T8 THE FOLLOW NG
0. 1UF 1T ig"é'f ‘I%%vzm 63 33 (0T} GPI O_12/ PA_DP_PWRDN/ BYP2 GPI O_13/ PB_DP_PWRDIN/ BYP2 oo 32 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 36 G: 109
DP_TBTSNKL AUXCH C N C3639 || DP_TBTSNKL AUXCH N !'1 NOT TO REPRCDUCE OR COPY | T
o8 s B> 0 1r | 1w 508 For unused port, pull CONFIGL, CONFI G2, LSRX, HPD and CIO SEL low (10k). Al other port signals can be NC. ':i/ /’;‘E’I ;?Gf\s/?ésg;v:?u SHIT IN VHOLE OR PART 33 OF 72
. XOR. CERVD201
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7 _=PP1VO5_TBTLC RTR

2?22 mA (Single Port)
250 mA (Dual Port)
EDP: 1000 mA

~

1 C3710

0201- MR

CRI TI CAL
VCC1PO_ON OM T_TABLE VCC1Po | Kt
VCC1PO_ON U3600 vcelpo | K
vocipo_on  CACTUSRI DGE4C vecipo [ 10 C3742 1
VCCLPO_ON (SYNT % 2) VCCLPO | L4 1008 —
VCC1PO_ON veeipo | Mt Sen 2
VCC1PO_ON Vvcelpo | MS 0201-MR
VCC1PO_ON Vvec1po | MO
VCC1PO_ON vcelpo | N
VCC1PO_ON vecipo | Pt
VCC1PO_ON vcelipo | RS
vecipo | R0

VCC1PO_PE voepo |_Rs
VCC1PO_PE voerpo |
VCC1PO_PE o
vecipo_pe > vear
VCC1PO_PE Wo
VCC1PO_PE VECLRO
VCC1PO_PE
VCC1PO_PE vecsPs :
VCC1PO_PE VocsPs

- veesps | 7 C3772 ¢+
VCC1PO_PE 1. OUF — L
VCC1PO_PE VCC3P3_Cl O 118 o2 ] [
VCCLPO_PE vocaps_ciof M o201 iR ?
VCC1PO_PE vcesp3_cl ol Re
VCC1PO_PE vocaps_pp |t

VCC3P3_DP | 3 £

Fosepiive vocsrs o [ -

- VCC3P3_DP | M7
Vvss VOC3P3_DPAUX | 7
vss
vss
vss 73338
vss vee3p3_Poc | K7
vss
Vvss VSSPE |22
VSs VSSPE |24
VvSss VSSPE [ &
Vvss VSSPE |
Vvss VSsPE [
Vvss VSSPE |21
Vvss VSsPE |23
VvSss VssPE [ B4
Vvss VSSPE |_F11
VvSss VvsspE | _F13
Vvss VSSPE | _F1°
Vvss VSSPE | P17
VvSss VSsPE | _F10
VSs VvsspE | P2t
Vvss VSSPE |23
Vvss O VSSPE [ FS
Vvss VSSPE |7
Vvss 6 vsspe [P0
VvSs VSSPE | &0

VSSPE |2l

VSSPE VSSPE | 23
VSSPE VSSPE | 718
VSSPE VSSPE | 720
VSSPE VSSPE | K2t
VSSPE VSSPE | K23
VSSPE VSSPE | 20
VSSPE VSSPE | M2t
VSSPE VSSPE | M3
VSSPE VSSPE |20
VSSPE VvsspE | P2t
VSSPE VSSPE | P23
VSSPE VSSPE | _R20
VSSPE VSspE | T2t
VSSPE VSSPE | _T23
VSSPE VSspE [ U8
VSSPE VSSPE [ V13
VSSPE VSSPE | V17
VSSPE VSSPE | V21
VSSPE VSSPE | V23
VSSPE VSSPE [ Y11
VSSPE VSSPE [ Y13
VSSPE VSSPE |15
VSSPE VSSPE [ Y7
VSSPE VSSPE | Y10
VSSPE VSSPE |_Y21
VSSPE VSSPE | Y22
VSSPE VSSPE [ Y0

=PP1V05 TBTCI O RTR

38 BT
1 C3705
10UF

20%
, 6.3V
CERM X5R
0402-1

=PP: TBTLC RTR+ 33 35
356 n'A;E TBLAPT BoPoy t

EDP: 240 mA

ISYNC MASTER=J13 M.B
TTILE

SYNC _DATE=09/ 01/ 2011}
———

Thunderbolt Host (2 of 2)

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
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Page Not es

SI 8409D8B:
A . -30V
Power aliases required by this page: CRI Tl CAL dez :z; ;}_012\/ TBT 15V BO OC§TI AL Reg U I a.t O r
- =PPVI N_SW TBTBST (8-13V Boost | nput) vgs(t b 1w
- =PP18V_TBT_REG (18V Boost Qut put) Q3880 : ;
Rds(on): 46nChm @ 4.5V Vgs L3895
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input) _PPVI N SW TBTBST Sl 8409DB
= 1 ;. 37A @7
- =PP3V3_TBT_FET (3.3V FET Qutput) 7 PPPR— B d(max): 3 @70C 6. 8UH- 4. 0A
- =PP3V3_S0_TBTPWRCTL Ch nput o m ) ;o PPVI N SW TBTBST . . 1 2 TBTBST_BOOST
- =PP1V05_TBT_P1VOSTBTFET  (1.05V FET I nput) a"ggs require o[ 1o) - M NRECK-W BTHE0. 25 Pl MBO62D- SM ﬁﬁ?:hk&:vwvgﬁg 36"
- =PP1V05_TBT_FET (1.05V FET CQutput) ) 1271 Yaltage not specified here. C3890 * C3891 * B
N 2 add property on anot her page. 10UF TBTBST SNs1
Signal aliases required by this page: R3880 1 C3880 © 200 200 M N_LTNE_W DTH-0. 2 nm CRI Tl CAL
. =TBT CLKREO L 470K &5 Lo, 1uF 1 XS5R R 2 X5R CERM 2 M N_NEGK_W DTH=0. 2 mm
=TBT_ Q| Voo S =T 105 . R3891 0603 0603 R3889* A
- =TBT_RESET_L M 2 2 200K ) 5 HEEHE D3895
201, %8 L - Q2 S FOVERDI - 123
- - - - —w— DFLS230L
BOM options provided by this Page: TBTBST PWREN DIV L i £ CRITI CAL J/Zl’?}v B
TBTBST: Y - Stuffs 18V boost circuitry. <RI MNNECK WDTH=0.2 mm 201,
TBTBST EN WLO 25 5 LLINE mm
R3881: ENV OO 13890 SNSi TBTBST SNS2
15 LT3957 snsz| 3
12 TBTBST | NTVCC 28 || NTVCC N @ R3880 XVBE9S
VSR e S L iAAA2 2 5ot hace nescasss. 12 mm
1 % 1%
TBTBST_VC 30 \ve 2 1/16W
M N_LI NE_W DTH=0. 2 nm 2 IR 465F
M NNECK_W DTH=0. 2 mm
33 , '\K: E 1
35
TBTBST RT RT [ ggp8|:88 =PP15V_TBT REG .
36
SSMBK15FV e o —
SO VESM e TBTBST SS 32 |ss - Vout = 15. 1V
1 =
3882 1 ol a1 TBTBST EBX Cc3897 Max Current 1. 0A
MN_LI NE_W DTH=0. 2 nm 10U
2. 28 — 34 |SYNC M NNEGCW DTH-0. 2 1m T3 H Freq = 300KHz
'R3892 xor iR 2 1 c3893 R3894" 1 C3894 NO STUFF R3896" oo | o Geos )
63 33 [Ty—IBL A HV_EN 73. 2K 402 L 3300pF 412K L5 330F 1 C3889 15. 8K
1% 1% ; SGND G\ND 1%
aow T i 20w T oy, A — —— 1ooPF 116w i C389A1 i i i A
Ve 2 %% VE 2 53 er T=T= Tal<Talals B M- LF 896 10 C3898|1 C3884 |1 C3885 | C3899
2201 201 201, 402 MEIRIE S[E S]] 2 com R:;Zz 10UF —— 7 — 10UF 10UF —— 10UF 0. 001UH
<R2> <Rb> 200 — B 200 200 —— 20% 10%
_G\D TBTBST SGND e 2| G 2 2 o |2 o |2 e |2 o
UWLO(falling) = 1.22 * (RL + R2) /| R M N_NECK_W DTH=0. 25 nm 05 0603 0603 03 402
WLQ(rising) = WLO(falling) + (2uA * Ri) vorTAGERoY D shorted to ¢ ¢
= i isi = . * +
WLO = 4.55V (falling), 4.95 (rising) G\D i nsi de package, Vout 1.6V (1 Ra / Rb) 1
. . no XW necessary.
Supervi sor & CLKREQ# | sol ati on
7 _=PP3V3_SO_TBTPWRCTL s|p
888
=PP3Vv3 TBTLC RTR 733 34 35 —| S
SSVBN37FEAPE 1
-D‘ SOT563 53308K88
C3800 * 4| crRITICAL 'rR3807 i o
1 0. 1UF —— 100K M
R3840 " "row —— Voo 50 S Vg2 Max Vgs: 10V , 01
Q@840 10Ky cimn 2 U3800 1/ 20w 1
SSMBK15AMFVAPE - Toow 0201 SLGAAPO16V 5200 TBTBST SHDN DI V.
VESM ] ;9 A PP1VO5 TBTLC 67 =
1
R3887 3D
= [rm—TBT_EN LC PVR o] R o 330K — gsil\%sl\g7FEAPE
’ ) b of | SN
A -
TBT PCIE RESET L M
25 =TBT RESET L Cl Sl oo 5 -
- DLY = 60 ms +/- 20% = ‘
Platform (PCle) Reset . SMC DELAYED PVRGD 25 10 a1
=TBT CLKREQ L am = ™
o o TET AKREQ L 2 TBT CLKREQ I1SOL L “
Pul | -up provided by SB page. QD Lyt NAKE_BASESTRUE
- B
TBT "POC' Power - up Reset
Intel investigating whether RC is sufficient.
= a4 33 7 _=PP: TBT
3.3V TBT "LC' Switch - | crRITI CAL
VDD Pul | -up: R3610 =PP3V3 SO PCH GPI O 7 16 17 18 19 25
; _=PP3V3 SO P3V3TBTFET TPSZ(S%924 =PP3V3 TBTLC FET 7 2 ISENSE 3830 RESET*|y®  TBT PWR ON POC RST L o =
AL Max Current = 2A (850 TPS3808
a TBTPOCRST CT s ler N (M&?|¢__ TBTPOCRST MR L 'R3830
u3s810 an B 8825 100K
art TPepr024C 1 C3831 c3830 ! - SSMBNG7FEAPE W77y V50w
il $5,0047F T TPS3808G25 rs | % o501
Type Load Switch 2 2w x5k w2 WVt = 2.33V +/ - 2% DTET " TBT SW RESET L i
402 o201 Del ay = 27.3ns © < <
R(on) 18.5 nChm Typ ]—ﬂ—l
@2.5v 25.8 nmGhm Max C3825
= 330Pr, —— C3825 val ue may need tuning
16V 2
xR
201
R3816" ) o 1
36.5K =PP1V05 SO P1VOSTBTEET 1.05V TBT "CIO' Switch
1
=PP3V3_TBTLC RTR
K 1.05V TBT "LC' Switch o TP32690
2 =pp1 TBT FET
TBT EN LC RCLVO5 - 05 Wt C R3820! csp VOS a9 v
100K 2 AL Max Current = 4A (850
B2 81
457 _=PP1VO5_SO_P1VOSTBTFET TPS22924 =PP1V05 _TBTLC FET ; w23 = ]VI N VCU’[ a u3820
csp
2 AL _
= )\/I N v - Max Current 2A (850 201, CRITI CAL
ouT( Part TPS22920
TBT EN Cl O PWR o2 [ON
CRI Tl CAL u3815 aND - ISYNC VASTER=J13 M.B SYNC DATE=11/ 18/ 2011
2 o Type Load Switch ——
20 1 g
o Par t TPS22924C 825 | ol 3820 1| g R(on) 8 mohm Typ TBT Power Support
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L L OUF T OoUF - I oUF -0 1UF ——0 1UF -0 1UF -0 1TUF LUF
» @ ENET_ASE_GPI O (o D4 |Peo/ | Raiza wr2copor pro| K3 ALL_SYS PWRGD S 2 g}{@m 2 g}{@m 2 g}{@m 2 g}{@m 2 g}{@m 2 g}{@m 2 g}{@m 2 g}{@m
o D—SME_INT_L - E4 |pa1/ | RQL25 Wi2CCPL/PHL| K4 g SMC THRMIRIP ~~~ ema 0201-T 0201-T 0201-T 0201 0201 0201 0201 0201
o oy SMC_BC_ACOK - 5P/ ROL26 NOSTURF
a P L N5 lpQa/ | RQL27 WI3CCPO/ PH4| J3 PM TN L 17 23 €L
o126 17 M SLP_S3 L - N6 |pqu/ | RQL28 WI3CcP1/ PH5| HA PM SYSRST L 172 =
o1 a0 50 20 17 rmy—EM SLP_S4 L -5 IPe5/ 1 RQL29 wWraooPo/ PHE| M3 g MEMEVENT L @  mya
o 17 T PM SLP_S5_L - M6 |pqe/ | RQL30 WIr4CCP1/ Pma_‘jm_ma\l—@ﬂ a1 61
48 41 6 [TR). SMC _ONOFF_L - L6 |pq7/ 1 RQL31
T1ccPo/ P3Ol S0 SMC OOB1_RX L NG FoR ENG PKG s a7
2o E—SMC RX L -3 JUORX TiCCPL/PIL[ BY g SMC OOB1 TX L ~~~~ ejyewa
2 a1 (OOT} SMC TX L - M fuoTx T2ccPo/ PI2| A9 IR RX_ OUT_RC NC FOR ENG PKG s
T20cP1/ PI3| B g BDV BKL PWM i rmewee mom
o7 20 _USB_SMC N E13 lusBoDM
67 24 _USB_SMC P E12 |usBopP WI5CCP1/ PW%@M 61
NOTE:
SMS Interrupt can be active high or |ow, renane net accordingly.
If SMS interrupt is not used, pull up to SMCrail.
NOTE:
Unused pins have "SMC Pxx" names. Unused %‘C e ——— S NG DATeo07 20/ 2000
pi ns designed as outputs can be left floating, SI\/C

those designated as inputs require pull-ups.
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mn n H
SMC Reset "Button", Supervisor & AVREF Supply o SMC_ADCO _ SMC_CPU VSENSE w
= WARE BASE=TRUE =
] CPU_PROCHOT_L
— o 5 10 10y CPU PROCHOT L
ww: =PP3V3 S5_SMC « SMC ADCL =Rl QU LsENSE
, _=PPVI N_S5_SMCVREF 0 _SMC_ADC2 — SMC_VCCSA VSENSE ” s|D %059
= WARE_BASE=TRUE
Deskt ops: 5V p -_| —
Mobi | es: 3. 42V w SMC_ADC3 =R e of | SSHENISATE SMC12 PECI Support
C5020 1 - ® 1R5000 w0 _SMC_ADCA — LN | SENSE s o CRI TI CAL
O T " w010 o 0 SMC_ADCS = FNCRRUSYSENSE .. 5%, =PEVCOLO SO SME
CERW iR 2 VREF- 3. 3V- VDET- 3. 0 2%1  _SMC_ADCE _ SMVG HDD | SENSE w5 SMC PROCHOT xR T'ch'(-)
= _BASE= = LMo PROCHOT w0
w0 mm—SMC_TPAD RST L BAMRI* (1 PUNOG0B048  RESET* S SMC RESET L @O o o SMC_ADCT — SMC_BNMON | SENSE s & ol D
w4106 SMC_ONOFF_L 7dvrer 1Py = WAKE_BASESTRUE SSMBK15AMFVAPE
fanss g PP3V3 S5 AVREF_SMC ., . _SMC_ADC8 —_SMC HS_COVPUTI NG | SENSE 4 vesw kh
4 8 - . mm — MAKE_BASESTRUE
;\2’? MANUAL_RST_L peLAY  CRITI CALB;%T”T NEEKS W OTH=0. 1 mm  _SMC_ADC9 — SMC OTHER HI I SENSE » @ PM THRMIRIP_L_R m'—
GND = MAKE_BASE=TRUE vy
IR5001 1 » _SMC_ADC10 — SMC 1V5S3 | SENSE s 116" Sz
— SMC1V5S3 ISENSE s|o R5052
9, %5910% - " 7 C5025 1C5026 SMC_ADC11 SMC_CPUVCC] O | SENSE ~ %I\%R?SAFE 0
g,g’low fé%’_— 1008 — ——0,,01UF “© =N O | SENSE . | S\ w0 —SMC PEQL L LAAA 2 SMC PECL LR
A 5k 2 esd ] |2 « SMC_ADC12 — SMCGEX VSENSE ., R oA rom e v ow )
. 1402- 1 -_! =
SI LK_PART=SMC_RST . _SMC_ADCL3 — SMC CPU SA | SENSE .. s, 201 ¥EDES  |*rs051
- e T
PLACEMENT _NOTE=P| ace R5001 on BOTTOM si de OND SMCAVSS o 4 s . SMC_ADCL4 — "SNE 3390 | SENSE . %/%Z‘:v'j ??"iw
MR1* and MR2* nust both be low to cause nanual reset. Vel TAGE 0V -1 SMC ADC15 — s W_;N | SENSE = SMC_THRMIRI Py 0 %01 %01
Used on nobiles to support SMC reset via keyboard. “© = n = s
NOTE: Internal pull-ups are to VIN, not V+. w0 _SMC_ADC16 — SMC LCDBKLT | SENSE s
= WARE BASE=TRUE — = = -
. SMC_ADCL17 — NC SOM ADC17
» _SMC_ADC18 — SMC GFX | SENSE " a1 10 (OT}—CPU THRMIRI P_3V3
= WARE BASESTRUE ~
n n T CRI Tl CAL
Debug Power "Buttons « SMC_ADCLO =N BAETRe R R5034
0 _SMC_ADC20 — NC SMC_ADC20 WBT39CSLP. 3 L 0 @ eurea & 1,\}‘\3/\/2 e pea s
SMC_ONCFFE_L o 401 a0 » SMC_ADC21 — NC_SMC_ADC21 e RpO28 To e yShw Fromi To cPu o
oM T oM T — WARE_BASESTRUE PM THRMIRIP R L 1" 2 PM THRMIRI P L 1o 10 65 201
R5016' |*R5015 o SMo ADC22 = RE BRI Y @ PLACE. NEAR=F2170. 21 51
PLACE_SI DE=BOTTOM 9 0o PLACE_SI DE=TOP a0 _SMC_ADC23 — SMC _ADC23 a0 a1 = M
17 18W 2 ow — WARE_BASE= TRUE Pl
N{:.Gbg it 0 SMC_GFX_OVERTEMP — NG SMC_GFX_OVERTEMP
5 — AR BRSO S e
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN o SMC GEX THROTTLE L — NC SMC GEX THROTTLE L C
— WARE_BASESTRUE
w0 FAN_1_CTL — _FAN 1_CTL
= 10 FAN 1_TA( — _SNC_FAN 1_TA
 [ENET_ASF_GPI — _ENET_ASF_GPI SMC12 E Pk S t
. . - - EASES n Hr,p or
SMC Crystal Circuit w SMC MPME LED PR — NG SNC MPMVE LED DVR Eng Package requgres 1-2g NS JQCZS pi n.
SMC USB Ol ock require these crystal Not e: m%ﬁc{%% —pP3V3 ;‘:ng//g S5_SMC
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MHz ADC10 and ADCl1 are shared o _SYS TDM ONEW RE — NC_SYS TDM ONEW RE a7 =
wi th conparators on Stack Board. — MAKE_BASE=TRUE , _=PP3V3 SO SMC
o SMC DP_HPD L — NC SMC DP HPD L o PP1V2_S5 SMC VDDC
st%lo =CHGR ACOK _ SME BC ACOK 1 DETE R5066 NO, STUFF =
. WTAL 12 49K SME XTAL R 52 a0 = = SMCBCACK ~ csww R5099 w0 _SMC_ODD CcT 13030|5K 0, 3 u
it CRI TI CAL o _HI SI DE_| SENSE_OC — NC H SIDE | SENSE OC %%OW w0 SMC PME S4 DARK L DYV, e —
-  _  _  _____ — VAKRE_BASE=TRCE
1 ,¥5010 . SMBUS SMC 4_ASE SCL _ NC SVBUS SVC 4 ASF SCL 2¥é1 w0 e SMC_QOBL TX L R5068 100KNQ STUFF M
252 e yNRE BASESTROE oMe ONGEE L RB070 10K 1 VWV wy
12. 000MZ- 30PPM 10PF - w0 SMC_ADC23 o a1 200 SMC_ONOFE_L 10K 1 o 5% 1720w 20T
w0 SMC_EXTAL L2 « SMBUS SVC 4_ASE SDA — G SMOOS SNC 4 ASE SDA SMC_PACKAGE: ENG T (G3_POWERON L 5072 10K 1 2 5% UZ0W W20
b 0 _BDV_BKL_PWM — NC BDV_BKL_PWM o SMCLID R507T 100K 1 V5 5% T7zow Ll
—  MARE_BASE=TRUE T
T wa0s SMC TX_L 5073 10K 1 , 5% 1720w 20T
15010 1C5011 o SNE T PR L= sTeT Wi L am = e SMCRX L 5074 100K 1m2 o0
— AgFF — AgFF 10w SMC_DEBUGPRT TX L ROUVH ™ TOK 1 yyn'a 5 17200 7 207
2 RpY- 2 RpY- o7 10 35 _SMC_DEBUGPRT_RX_L RO0/6 100K 1 p S% 1720W 20T
bt o b coo o SMC T25 EN L = NS Tes ENL o1 R 07710k TANNVE STz
’ R5Q12 w2 06 SMC_TDO R0 78 10K 1 \\n2_o0 720w g 20T B
12 10 s SMC_TDI 5079 10K 1 o 5% 1720W 20T
1 o DM GUGZICSUSOLIC R 2 SNECLISZK oy o - vmre BOR0 0k Ve S T
= w SMC BIL_BUTTON L 5081 10K 1 2 o% LZ0W W 20T
a0 30 6 _SMC_BC ACOK 5087 100K 1,\/\/\/2 5% 17 20W M 20T
0 _SMC S5_PWRGD VI N 2092 100K 2 5% I720W ™M 201
SNClZ SPI Support o _SMS I NT L 5093 10K 1/\/\/\/2 :"n i;jga g 20T
Yo 20T
Series resistors are no stuffed until the TUE
topol ogy of 2 SPI Masters are verified. + .MEM _EVENT_L R5014 10kNQ S Ufbu 20T
w0 CPU THRMIRI P_3v3  RS017 100K LAAAZ o7
5% 1720W ™M 201
R5021
o 1 > SPI_SMC_M SO 1249,  spl_MB M SO 12 a5 00 'R5088
NN —prace et z: i D 1K
R5022  ugdw %6 0w [
NOS| 15 1 1
A e SELMB MBI oy o w01 SMC_ADAPTER EN |© R5085 10K 1,/ 2
vgew  R5023 s 0 _SMC_THRMTRI P R5086 10K 1 y\n2 o 20 v 20T
o8 40 Pl 42 49 6 PWRGD 7 201
» 0 p—SPL_SMC ALK y - 53@ : PL_ACES_E’EIA_RJ\LQ_IDBO_GC';M}i oD * w0 25 2s SMC DELAYED R5091 100K AN s zow— 20T
R5024  YPW ; KESRC EN R5090100K 3 )
v SPL_SMCCS L 1,00 2 2 SPI_MB CS L e BATLOW | sol ation o 5% 1720w W 20T
50{3 PLACE_NEAR=U6100. 1: 1 E—
1/ 20W
* =PP3V3_S5_SMCBATLOW =PP3V3_SUS SMC Module has o 8¢ oY NO S%FFPPWS LA |
TR 99 SRR LI =S o ol was WFI_EVENT L R5089 10K 1,pp 2
5% 1720W ™M 201
RSJ(.)O%OKl &?IOZI‘(():AL lSYNC VASTER=J13 M.B SYNG._DATE=10/ 06/ 2011] A
=PP3V3_S4_SMC 1/2§F\°ﬁ SSMBKL5AMEVAPE SMC Support
VESM [O)
201,
'R5082 x Appl e Inc 051-9276 |D
100K o 1 [ SMC_BATLOW L o]RT [» PM BATLOWL gy o0 p .
20w ° " = 2.7.0
2201 R5041 Internal 20K pull-up on NOTI CE OF PROPRI ETARY PROPERTY:
I =87 wee o — SMC PNVE_S4 VAKE L o018 0 PMBATLOWL in PCH. FHEPRN AN PROPERIY GF-APRLE | N, © &
— MAKEBSEETRU:—_@ 1 2 THE POSESSOR AGREES TO THE FOLLOW NG
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LPC+SPI

Connect or

LPCPLUS
1
DF40C- 359%5— 0. 4V
M ST-
76 _=PP3V3_ S5 L PCPLUS 31 M) 32
76 _=PP5V SO LPCPLUS ~
o o2 - SPI_ALT M SO am s
o8 25 6 LPC CLK33M LPCPLUS P 3 00 4 ol LPC FRAME L By 6 16 40 68
o8 40 16 6 (Gy—LPC AD<0> =21 001 o SPI ROM USE M.B B o
7 8 i
0 O
o8 40 16 5 [Ty—LPC AD<2> - ] D E - PM CLKRUN L [OD & 17 4
o8 40 15 5 (OOT}—LPC AD<1> - 11 5 o2 - SPI_ALT CLK ams +
68 40 16 6 [Ty—LPC AD<3> - 13] 5 o124 - SPI_ALT CS L ams +
w25 (Oom—SPL_ALT MOSI - 151 5 02 @uup|LPC SERIRO B 6 16 o
195 (OO} LPCPLUS GPI O - 17 00 18 - LPC PWRDWN L e 27 25 40
68 25 6 LPCPLUS RESET L - 19 00 20 - SMC TDI QoD © w0 2
a0 SMC TDO Yoo l2 @ SMC TCK O ¢ ©
s _TP_SMC TRST L - 23l 5 o2 - SMC RESET L oD & @0 a1 52
s _ITP_SMC MD1 - 25_OC 26 - SMC_ROVBOOT o ¢
a1 0 6 [IEy—SMC TX L > 001E - SMC RX L oD ¢ o @
215010 o SMC_ TV oD & 0 a2
33 34
998-4235
SPI_ALT M SO 6 a2
SPI_ALT MOSI 6 a2
SPI_ALT CLK 6 42
SPI_ALT CS L 6 a2
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
1 1 1 1
R5128 |'R5127 |'R5126 ['R5125 ., \ereroo 1o om
24.9 43 43 43 PLACE NEAR=J5100. 12: 5mm
1% 5% 5% 5% PLACE NEAR=J5100. 9; 5mm
120w Trzow Trzow 1/ 20w PLACE_NEAR=J5100. 11: 5mm
5201 5201 5201 5201
PLACE_NEAR=UL80O. ABS: 5mm R5110 R54]320
&8 15 [T SPI_CSO R L 1 1 2 68 SPI_CSO L 1 2 SPIL_MB CS L oo 41 49 &8
1/52061‘” 1/52“6:‘” PLACE_NEAR=R5125. 2: 5nm
PLACE_NEAR=U1800. AD12: 5mm R5111 » R54]321 M
o 16 —SPL_CLK R 1415, 68 SPI_CLK 1 2 SPI_MB CLK ooy 41 49 68
1/52061‘” 1/5’\%;/8‘,\, PLACE_NEAR=R5126. 2: 5nm
PLACE_NEAR=UL800. Wi8: 5mm R5112 » R54]322 o
o8 15 [T SPI_M3SI R 1 15 2 ss SPI__MOSI 2 SPI_M.B MOSI D 1 49 68
156w 1/ 5By PLACE_NEAR=R5127. 2: 5mm
% RE123 i
&8 16 (OO} SPI_M SO 1 A2 SPI_MB M SO I 41 49 68
3 .
1/126:‘” PLACE_NEAR=U6100. 2: 5nm
M
201

MASTER=K21 M.B

SYNC DATE=12/13/ 2010

ISYNC

LPC+SPI

Debug Connect or
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2

PCH SO SMBus

v

43 7 =PP3V3 SO SMBUS PCH

Cougar - Poi nt

R5200*
1K

Connecti ons

‘R520
1K

LED BACKLI GH

5% 5% w701
u1800 1/ 20W 1/ 20W
(WRI TE: 0x58 READ: 0x59)
(MASTER) 201, 5201
68 16 SMBUS PCH OLK —  cicecisa 61
VAKE_BASE-TRUE —
68 16 SMBUS PCH DATA —  cizce1sm 64
VAKE_BASE-TRUE —
| L
VRef DACs
u3300
(Wite: 0x98 Read: 0x99) TBT
31 =1 2C VREFDACS SCL —
- u3600
31 =12C VREFDACS SDA —_— (Wite: OxXXX Read: OxXXX)
| — -ioc TeTRIR sa 33
— -i2c TeTRIR SDA a3
Mar gi n Control L
w301
(Wite: 0x30 Read: 0x31)
31 =12C PCA9557D SCL —
31 =12C PCA9557D SDA —_—
|
M key
ue800
(Wite: 0x72 Read: 0x73)
XDP Connect ors
— =12C MKEY SCL 6 39
32600 & 12650 —
( MASTER) —— =12C M KEY _SDA 6 39
23 =SMBUS XDP SCL — L
23 =SMBUS XDP SDA —
|
PCH SO "SM.ink 0" Connections

43 7 =PP3V3 SO SMBUS PCH

Cougar - Poi nt

u1800
(MASTER)

68 16 SM._PCH 0 OLK

R A
FEERO

o
2
~

~ o
NZRo
‘3$\§' a
N,
=N
=
[N

VAKE_BASE-TRUE
68 16 SM._PCH O DATA

NAKE_BASE=TRUE

SMC "5" SMBus G3H Connecti ons
7 =PP3V42 G3H SMBUS SMC BSA
R5280'| |'R5281
B: r rger
sMC 2 0K 20K attery Charge
5% 5%
14900 U 20w Lreow 156258 - U7000
( MASTER) 201, 2201 (Wite: 0x12 Read: O0x13)
70 40 SMBUS SMC 5 G3 SO —  =SMBUS GHGR saL s2
VAKE_BASE-TRUE —
70 40 SMBUS SMC 5 G3 SDA —  =SVBUS GHGR SDA sz
VAKE_BASE-TRUE —
| L
Battery
J6955
Battery
(See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17)  cBus BATT saL i
— =SMBUS BATT_SDA 6 51
L
SMC "3" SMBus S3 Connections
7 =PP3V3 S3 SMBUS SMC MGMI
Trackpad
R5290'| |'R5291 e
. . 1
smc 5 0K 20K (Wite: 0x90 Read: 0x91)
200 320w
w900 L 2om =12C TPAD SCL 6 a8
( MASTER) 201, 2201 | —
— =12C TPAD SDA 6 48
70 40 SMBUS SMC 3 sCL
sesscs [
70 40 SMBUS SMC 3 SDA
VAKE_BASE-TRUE
I
TBT & Inlet Tenp
EMC1704: U5400
(Wite: 0x98 Read: 0x99)
— =12C TBT I NLET _THVENS SCL a5
—_ =12C TBT | NLET_THVENS SDA a5
L

PCH SO

Cougar - Poi nt

u1800
(Wite: 0x88 Read: 0x89)

68 16 SM._PCH 1 OLK

"SMLi nk 1"

Connecti ons

SMC "0" SMBus SO Connections
7 =PP3V3 SO _SMBUS SMC 0 SO
1 1
sve R5250%) |'R5251 I nternal DP
- v S Thow 79000
MF ME (See Tabl e)
(MASTER) 201, 5201
70 40 SMBUS SMC 0 SO _SCL — =12C TCON SCL 62
VAKE_BASE-TRUE —
70 40 SMBUS SMC 0 SO SDA — =12C TCON SDA 62
VAKE_BASE-TRUE —
| L
(* = Miltiple options)
K21 K78
I nternal DP
t e a Samsung LGD ([Samsung LGD AUO
Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/ 0x88) N Y * Y *
Parade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N *
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N
SMC "2" SMBus S3 Connections
NOTE: SMC RMI bus remi ns povered and my be active in S3 state
7 =PP3V3 S3 SMBUS SMC A S3
1 1
s R5270 R5271 Left 1/0O Board
1K 1K
wisoo 11 20W 2/%ow 14700
MF (See Tabl e)
(MASTER) 201, 5201
70 40 SMBUS SMC 2 S3 SCL — =12C LIO SCL 39
VAKE_BASE-TRUE —
70 a0 SMBUS SMC 2 SDA — =12C LI O SDA 39
VAKE_BASE=TRUE —
I L
Left 1/0O Board
ALS - (wite: Ox72 Read: 0x73)
Finstack Tenp - (Wite: 0x92 Read: 0x93)
SMC SO "1" SMBus Connections
7 =PP3V3 SO SMBUS SMC B SO
R5260'| |'R5261
swe 4. 7K 4. 7K CPU Temp
5% 5%
14900 1 20w 1/20W EMC1414- A US570
(MASTER) 201, 5201 (Wite: 0x98 Read: 0x99)
70 40 SMBUS SMC 1 SO SQL —  =12C CPUTHVBNS SaL a6
VAKE_BASE-TRUE —
70 40 SMBUS SMC 1 SO SDA ——  =12C CPUTHVENS SDA P

NAKE_BASE=TRUE

68 16 SM._PCH 1 DATA

SMLink 1 is slave port to

access PCH

SYNC MASTER=J13_M.B

SYNC_DATE=10/ 05/ 201
e ———

o

SMBus Connecti ons

3, #
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PBUS Vol t age Sense Enable & Filter  _PP3V3 SO L M/PLSNS .
PLACE4_(N)EAR=U5340. 8: 3MV
- - 1
a9, CPU VCore Load Side Current Sense / Filter 534
963 2‘30\/
N i 6 PBUSVSENS EN L PLACE_NEAR=R7510. 3: 5MV
R5302* 35%24'82
. m_=PBUSVSENS EN 2| [ g ts 11?2%% 7ot oo . CPUMP ISNSL P 3 WA CPUM/P | SIM R P R5 3.4 17-ACE_ NEAR=U4900. EL: 5MM
. : 2
Enabl es PBUS VSense X \I@'Z M, Max VQut: 3.3V at 19.77V | nput 10/2?’:;1‘” 1/\/@3;/@_%41
divider when in SO. I 3 PBUS SO_VSENSE PLACE_NEARERZELG. 425 1bw PLACE, NEAR=U4900. FIL155MM
= P35 201 1C534 D
R5303! n o PUMP ISNSL N 1 K lcrume MR N = 200 2UF
S t 27/ 2‘}&, PLACE_NEAR=U4900. A3: 5MV Béoﬂ% * 53
, =PPBUS SO_VSENSE s ' e N Sense R is R7510 o¥b1 D AV
L | A 2M,[ RTHEVENIN = 4573 Ohns 2nse Ris 6 35mohm \Rsa44 L_GND_SMC AVSS 46 11 as 15
P~ CHANNEL SMC_PBUS_VSENSE g EDP. 33A TDP :28. 05A Ro3: Gai n: 110. 181x
R5§O%1Kl PLACE—NEARZU“QOORQ%B'\""‘{ PLACE_NEAR=U4900. A3: 5MM R Scale: 12. 1A/ V
o B agk ¢ |t O304 28501 Max Vout® 2. 73V at 39.934A
281, V2N T %y L
PBUSVSENS EN L_DI V 201, 8361 L
[ | OND SMC AVSS Lo ue ss
=08 A0 ey @310 DC-I'n Vol t age Sense Enable & Filter GFX/I G VCore Load Side Current Sense / Filter
INosTURE, | GPEPUER WReh"alSireSent . NTUDG169CZ PLACE NEARZRTS50. 3 5MM CRI Tl CAL
R531% N- CHANNEL 5 DCINVSENS EN L - o U5340
. 354352 . OPA2333 PLACE_NEAR=U4900. HL: 5MV
vy S o > CPULMP_ISNSIG P K 2% L cPugwp ISWMGRP s R5351
201, o Yo SMC GFX_| SENSE "
DO NVSENS EN A lel™ 100K Y s PLACE_NEAR=U4900. ML355NM
s 1120w 8% 1C5351
\Qﬁ. AT Max vout: 3.3V at 19.77V Input RS3E3 1 5351
R5316" * ’ o mpCPULM/P_ISNSIG N RAZ% . cpul WP I SuMG R = gooé%
6 J_ 3 DCIN S5 VSENSE g3 SI GNAL_MODEL=EMPTY 2 8361
o = )
VaH S ERSPLE? BRoh"SYE°BPSsent. H RS313* PHACENEARERTSS0. 4 S ol R5355 L G\D_SMC AVSS .o 0 1 s C
201, 27. 4K i
i 1/ 25% S PLACE_NEAR-UI900. F1: 51 Sense R is R7550 1R5354 2 2 Gai n: 161. 765x
PM EN o1 \ M _ H 0.1%
\Qj 201, RTHEVENIN = 4573 Chns Sense R is 0.75nmChm 715K 17 20w Scale: 8.24A /] V
< EDP: 18A TDP: 15. 3A 9 38w 0201 ” .
=PPDCI N_S5_VSENSE P- CHANNEL SMC DOl N_VSENSE “ VE Max VQut: 2.18V at 27.2A
jesngd 0201
R5311" PLACE_NEAFIEU1900. F1: SMM PLACE_NEAR=U4900. F1: 5MV 2
100K R23419‘é 1 C5314
120w e S T 9 22U0F =
200 J/Z?]\é\/ 2 é‘;g’v
20]2 201 H =
PDC NVSENS EN L DIV e v CPU SA Current Sense / Filter PP3VS_S0_SAI SNS PLACE_NEAR=US370. 5 3\M
L ¢ GDsvc Avss 1 C5370
200 UF
B PLACE_NEAR=R7140. 3: 5MM 5 B R
VCCSA Vol tage Sense / Filter R5372 Iéﬁ?
CRI TI CAL
XW5340 R5340 182 =
b3 e VCCSASO CS P 1 u VCCSAI SNS_R_P Us5370 .
, _=PPVCCSA_SO_VSENSE 1 2 VOCSAVSENSE | Ni% 23K VCCSA_VSENSE o +: oo Re 0 PLQCE—;";AR:U“QOO' C2:5MM
PLACE_NEAR=R7140.2: 5 MM 1/§/<3W &A%ES(N)EAR:MQOO. F2: 5MV 0%1 45?3'3 MG CPU SA | SENSE
1 1A S| o
201 2UF PLACE_NEAR=R7140. 4: 5M %
PLACE_NEAR=U4900. F2: 5MV 0%, - 1728w PLACE_NEAR=U4900. C2: 5MV
? 886 32 B |rco371
. e 7 s O VCCSASO_CS N oA »» VOCSAI S o
CPU Vcore Vol tage Sense / Filter GD_SMz AVSS o 804 2 §%§1
XW5320 R5320 0201
SM : L_GND_SMC AVSS .o 41 4 45
, =PPCPUVCORE SO_VSENSE 1§32 CPUVSENSE IN 1Al . SMC CPU VSENSEmm gense Ris Rrldo B
PLACE_NEAR=R7510.2:5 MM 1 /W PLACE _NEAR=U4900. E2: 5MV EDP: 6A C':al n: [o2s 1)
1 C5320 - e
200 | 2UF Scal e: ???A /| V
__gog% Max VQut: ???V at ?2??A
PLACE_NEAR=W4900. E2: 5MV 2 6301
G\D_SMC_AVSS 40 41 48 a5 =
GFX/ I G Vcore Voltage Sense / Filter
X330 R5330
, =PPGEXVCORE_SO_VSENSE 1 2 GEXVSENSE IN 1% 3%  Svc GEX VSENSEom o
PLACE_NEAR=R7550. 2: 5 M 1598w PLACE_NEAR=U4900. C1: 5MM 3 3V SO FET (:u rrent Sense / Fl | ter —
. .
i L5
. 2
PLACE_NEAR=U4900. C1: SMW 12 xei) , __=PP3V3_S0_3V3S0l SNS PLACE_NEAR=U5380. 5: 3MM
GND_SMC_AVSS 40 41 44 45 L §53U§:0
. PLACE_NEAR=R7831. 3: 5MM 0%,
CPU 1.05V VCClI O Current Sense / Filter R5382 S T;g;e
1.82
_ S LSNS 3VasQ P 1 L SNS_3V3S0_R P uU5380 )
, =PP3V3_S0_CPUWCCI O SNS (1S Y4 N casato T PL}QgEs_inAR:MQOO. B1: 5MV
1 VCCl O SNS_ENG o1 Y. SENSE 3V3S0 | QUT /4. 53K SMC_3V3S0_I SENSE
VCCI O SNS_ENG : C53U§:O PLACE_NEAR=R7831. 4: 5M\ Vs % =D ) - A
VT = Qo0 VG QSMS NG a6 3. 1bw PLACE_NEAR=U4900. B1: 5MV SYNG. VAGTERCJ 13 NLE SYNG. DATE=00/ 157 201
zg 3 PURE REDESN. A6: s MM R5383 - Pt 1 C5381
PLACE_NEAR=RT640. 3: SMM Pﬁgﬁg eh R5361 o mp—LSNS_3v3s0_N 1% oAk | SNY 3V3SO RN = o2 Vol tage & Load Side Current Sensing
ooy CPWVCCI 080 CS N slin | 'S Caurfe | cPved g 1aur % R3% . SMC CPUVCCI O I SENSE gy 3% 2 %5 051-9276 | D
CRI TI CAL % PLACE_NEAR=U4900. A6: 5NM ) Ve = 5 AV -
s oy CPUVCCI GS0_CS P4 i (200V/ V) rer| Y [P O5361 oy g o mne Sense R is R7831 'R5384 GND_SMC_AVSS o Appl e I nc
PLACE_NEAR=R7640. 4: SMM - 200 2UF - Sense R is 1nOhm 1.00M S 2.7.0
GND 2 GV EDP: 5A Y R5385 Gai n: 272 NOTI CE OF PROPRI ETARY PROPERTY:
. 0201 1. 00|\4 PP THE | NEGRVATI ON_CONTAI NED HEREI N | S THE
Sense R is R7640, 2mohm o R 20201 1 Scal e: ???A /] V PROPRI ETARY PROPERTY OF APPLE | NC.
EDP. 8.5A TDP :7.225A Gai n: 200x GhD_SML AVES w00 b4 04 MBx VOut: 22?7V at ??2?7A THE POStSeOR AcheES TO TIE FOLLONG t3 OF 109
L Scale: 2.5A/ V = 0¥ S| GNAL_MODEL=EMPTY |:: g Ig EgEAL R I?’L?Eﬁg |: IN VWHOLE OR PART
Max VQut: 3.3V at 8. 25A IV ALL R GHTS RESERVED 44 OF 72
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8

7

6

5

45 7 =PP3V3_SO_HS COVPUTI NG | SNS

COMPUTI NG Hi gh Side Current

Sense / Filter

Current Sense Filter

SMC DOl N_I SENSE

DC- I N ( AVON)
PLACE_NEAR=U4900. B3: 5MM
ol 1 C5450 R5431
v ——0.1UF - - L asK
—; 0%, PLACE_NEAR=U4900. BS: 5mm o
P
Us450 Jor R5455 o
| NA214 4.53K 0
1 s LSt b coveuring N 5N Sc70 ouT |6 | SNS_HS _COVPUTI NG | OUT 1 2 1 | SENSE “n
Sense R is R7020, 20nthm
1 o [rmy—LSts ks coveuring 4 REF| L GAIN. 100X v 1 EEFmEAT 900 B9 smm
(100v/'V) 201 —— 0. 22UF
oD SCALE: 5A/ V T, &%
~ MAX VOUT: 3.1V at 16.5A B DC-1n AMON
EDP Current: 15.5 A QWD SMC AVSS o a1 i a5 I SL6259 Gai n:
Max Vdi ff: 31 nv
PLACEMENT_NOTEs: Scale: 2.5A/ V
. A oo 1.4V
Sense R is R5400, 2nthm = Pl ace close to SMC ZBD:’ O‘?ll'lrent' 3at5A8
(For R and Q) ©o3.
R5410
w7 =PP3V3 SO HS COVPUTING ISNS 1 AA’A 2 PP3V3 SO HS COVPUTI NG I SNS R o
5% M N-RECK-W BTH=0, 30"
1U20W  VOLTAGES3 3V ™ 1 C5410
201 1 % Re411'| |'R5412
DD 2 S 10K 10K
201 120w 50w
M

T &

I NLET THVSNS D1 _P

R ST GNAL_MODEL=ENPTY
C5411 *
PLACE_NEAR=US5410. 2: 5mm 2200PF
PLACE_NEAR=U5410. 3: 5mm o0
X7R-CERM 2
0201
71 45 CBI)- INLET THVENS D1 N o
P =TBTTHVENS D2 P
SI GNAL_MODEL=EMPTY
C5412 ¢
2200PF
PLACE_NEAR=U5410. 4: 5nm bel4
PLACE_NEAR=US5410. 5: 5mm X7R Com 2
0201
5B =TBTTHVENS D2 N

Us410
EMC1414-1- Al ZL
MsoP

7T

BT INLET THM L

, 201

BT INLET ALERT L

=12C TBT | NLET THVSNS SDA D

=12C TBT I NLET THVSNS SCL D +3

DP1 THERM:/ ADDR
| TI L
3oy RTHCAL el 8
4 | or2/ DN svpATA| 9
_ 5 |pone/ DP3 smoLk |10
aD
6

7 _=PP3V3 SO HS OTHER | SNS

i >

Wite Address:
Read Address:

0x98
0x99

OTHER Hi gh Side Current Sense / Filter

V+
=PPVIN S5 HS OTHER | SNS PLACE_NEAR=U4900. A5: 5nm
P54?i9, R5433
R5430N|~ 71 | ons us orver slin - SCrO our |8 HS OTHER | QUT 1 A R3K, SMC_OTHER HI_| SENSE
b CRITICAL S PLACE_NEAR=U4900. AS: 5mm
1< rer p N REF| L GAI N 50X W 1 C5433
0. 005 (50V/ V) 201
T A G\D SCALE: 5NV 23
PPV N S5 1S OTHER 1SNS R MAX VOUT: 3.1V at 16.5A

EDP Current:
Max Vdiff:

15.5 A
31 nv

Sense R is R5430, 5ntChm =

CHARGER BMON Hi gh Si de (BATTERY DI SCHAEGE) Current

PLACE_NEAR=U4900. A4: 5MV

PLACEMENT_NOTEs:

Pl ace close to SMC

(For

Sense,

R and Q)

MUX & Filter

R5422
300K
2 CHOGR BMON 1 2 SMC_BMON | SENSE oo
From char ger 1% PLACE_NEAR=U4900. A4: 5SMM
120w
e 1 cs422
s —— 3300pPF
— ow
2 o
@D sve avss 40 41 44 45
Charger BMON (Production) Solution
1 SL6259 Gai n: 36x
Scale: 2.78A/ V
Max VQut: 3.3V at 9. 167A
EDP Current: 310A

GND_SMC_AVSS

o -

40 41 44 a5

PLACE_NEAR=U4900. B3: 5MV

1 C5431

I

p—
6.3v

2 xR

0201

G\D_SMC AVSS 40 41 a4 as

20x

. 25A

DDR3 1V5R1V35 Current Sense / Filter

; _=PP3V3 S3 1V5S3I SNS

™ 1 C5460
Sense R is R7350, 1mChm v+ T B F
' U5460 2 isg‘/ PLACE_NEAR=U4900. B6: 5nm
I"NA210 201 R5465
7 55 [y—LSNS 1V5 3 N slin | Scro CouT |6 | SNS 1V5S3 | QUT LA R3K, SMC 1V5S3 | SENSE oD -
PLACE_NEAR=U4900. B6: 5nm
. 1/ 20w -
7 55 D> LSNS 15 3 P SN oovryy FEFLS GAI N: 200X A
G\D SCALE: 5A/ V T, 0%,
~ MAX VOUT: 2.4V AT 16.5A 3361
EDP Cu.rrent: 12 A G\ND_SMC_AVSS 40 a1 a4 as
Max Vdi ff: 24 nv PLACEVENT NOTEs:
= Pl ace close to SMC
(For R and Q)
AirPort Current Sense / Filter
; _=PP3V3 S3 WANI SNS
Al RPORTI SNS_ENG
Al RPORTI SNS_ENG | 1C5470
. V+ 101 PLACE_NEAR=U4900. B2: 5nm
Sense R is R4052, 20nmChm US470 5 23?, Al I%D?%.I SNS_ENG
7 3 y—LSNS Al RPORT N shay NR210 o | SNS_PSVW.AN | QUT 1 2R3, SMC WAN | SENSE oD -
1% Al RPORTI SNS_ENG
. . 1/20W —
71 % (> SNS Al RPCRT P N oovryy REFE Gai n: 200x A _igS;fZZE
a\D Scal e: 0.25A /1 V _: 20%, PLACE_NEAR=U4900. B2: 5mm
~ MAX VOUT: 3V AT 0.825A 3361
G\D_SMC_AVSS 40 41 aa as
EDP Current: 0.750 A PLACEMENT_NOTEs:
Nex Vi s = Pl ace close to SMC
(For R and Q)
HDD Current Sense / Filter
; _=PP3V3 SO HDDI SNS
D01 SNs_ENG , (o s NG
—— 0. 1UF =
Sense R is R4599, 3nChm v T, 8% oo s ene
mslg Iy R5485
N EE—SNSSSDN  shin S0 oUT | SNS_P5VHDD | OUT 1 433K, SMC HDD | SENSE oD -
HDDI SNS_ENG
. ISNS sSD P i REF| 1 GAI N: 500X v 1 C5485
D—=== (500V/ V) 201 I Yy =
G\D SCALE: 0.667A / V —: 20%, PLACE_NEAR=U4900. B4: 5mm
~ MAX VOUT: 3.3V AT 2.2A 3361
G\D_SMC_AVSS 40 41 aa as
EDP Current: 2.36A PLACEMENT_NOTEs:
Nex: vdi £ om = Pl ace close to SMC
(For R and Q)
LCD Backl i ght Driver Input Current Sense / Filter
; _=PP3V3 SO BKLTI SNS
LCDBKLTI SNS_ENG
LCDBKLTI SNS_ENG 1 05490
3 = %1 PLACE_NEAR=UA900. G2: 5mm
Sense R is R0910, 10nmChm Us490 2 %%V LODBIIQ(SLIEIJSSNS’E’\G
"o D | SNS LCDBKLT N shn  NR21L o I SNS LCDBKLT | QuT 1 2R3, SMC_LCDBKLT 1 SENSE oD -
LCDBKLTI SNS_ENG
. 1/ 20w -—
e I | SNS LCDBKLT P N goovryy FEFE GAI N: 500X e _igS;fZ%?
G\D SCALE: 0.2A/ V —: 20%, PLACE_NEAR=U4900. G2: 5mm
~ MAX VOUT: 3.3V AT 0.66A 3361
. D AV
EDP Current: 0.67 A PLACEMENT_NOTEs: L_GND SMC AVSS 40 41 44 45

Max Vdi

ff: 6.7 nv

Pl ace close to SMC
(For R and Q)

SYNC MASTER=J13_M.B

o

H gh Side Current Sensing

d} Appl e I nc.
®
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THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
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7

6

CPU Proximty

Sensor

R5510
, _=PP3V3 SO_CPUTHVENS L ANA 2 _PP3V3 SO CPUTHMVENS R .
59 M N-NEGKW DTH-0. 25 mm
v 2ow VOLTAGE=3. 3V 1 C5510
201 1 %t Re511'| ['R5512
DD 2 Sex 10K 10K
U5510 201 120w %ow
EMC1413 = 201 %01
CEN = 2 2
R Ye:m CPU THERMD P 2| pp1 THERM:/ Al 7 CPUTHVBNS THM L
SI GNAL_MODEL=EMPTY CRl TI CAL
Detect CPU Die T t C5511 i 3| o ALERT* |58 CPUTHVENS ALERT L
e ¢ femperature PLACE NEAR=US510. 2: 5 2200PF
PLACE_NEAR=US510. 3: Smm 1w 4 | DP2/ DN3 svpATAL_® =12C CPUTHVENS SDA Va:n Xl
X7R- CERM 2
0201 5 |o\e/ DP3 swoLk |10 =1 2C CPUTHVBENS SCL s
R CPU THERMD N : GND  THRM PAD <D
6 11

71 CPUTHVENS D2 P

510 H
BC346BLP

DFN1006H4- 3
2

71 CPUTHVBNS D2 N

SI GNAL_MODEL=ENMPTY

C5512 *
2200PF ——
PLACE_NEAR=U5510. 4: 5nm }g@ T
PLACE_NEAR=US510. 5: 5mm X7R- CERM 2
0201

e e e e e e oo

) , Pl acenent note:

4 Pl ace U5510 under CPU
v - - - - -

= - - - - J

Wite Address: 0x98

Detect DDR/5V/ 3.3V Proxinity Tenperature

: Pl acement note:

e

Pl ace 6510 next to DDR/ 5V/ 3.3V supply on TOP side
L - - = = - - = e e e e e e e e e = = -

TBT, MLB

Bottom & | nl et

INLET THVSNS D1 _P a5 71

3

BCNCEL P

DFN1006H4- 3
2

Read Address: 0x99

Proximty Sensors

f e e - e - oo

, Pl acenent note:
Pl ace (6530 between near rear vent on bottom side

L e - - - - = - - - - -

- - - - - - - J

3

BCNCH P

DFN1006H4- 3
2

f e e - e - oo
IPI acenment note:

Pl ace 6520 close to TBT on TOP side
L - - - = - -

INLET_THVENS D1 N 4571
R5540
71 TBTTHVENS D2 R P AN 2 =TBITHVENS D2 P 45 4
5%
1/ 20W
MF
N 201
R5541
71 TBTTHVENS D2 R N AN 2 =TBITHVENS D2 N 45 4
5%
1/ 20W
201
=M_BBOT_THVBNS D3 N 6

540
BC346BLP

DFN1006H4- 3
2

=M_BBOT_THVENS D3_P a6

a6 a5

a6 a5

F- - - - == - = - - - - - - - - -
,Placenent note: ,
Pl ace 6540 on M.B bottom side opposite U5400
- - - - - - - . e e = e = = = d

=TBTTHVENS D2 P —"* TBT M.BBOT THVBNS P — =M.BBOT _THVENS D3 P 4
= MAKE_ BASE=TRUE =
=TBTTHVBNS D2 N —"* TBT M.BBOT THVENS N _— =MLBBOT_THVENS D3 N 4

MAKE_BASE=TRUE

3 B> TP_TBT THERM DP

TBT Di e

72 TBT_THERMD P 1 2 =TBTTHVENS D2 P s 46

Det ect TBT Di e Tenperature

PLACE_NEAR=U3600. B1: 2nm
2 71 TBT THERVD N 1 2 _=TBTTHVENS D2 N 45 45

MAKE_BASE=TRUE

Use GND pin Bl on U3600 for N Ing_

To connect Die Sensor

, Stuff R5550 & R5551, No stuff R5540 & R5541
To connect Proximity Sensor, Stuff R5540 & R5541, No Stuff R5550, R5551

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
11750008 1 RES, M, 1/ 20W 100K GHM 5, 0201, SND C5361 VCCI O SNS_PROD
11750008 1 RES, M, 1/ 20W 100K GHM 5, 0201, SND C5475 Al RPORTI SNS_PROD
11750008 1 RES, M, 1/ 20W 100K GHM 5, 0201, SND C5485 HDDI SNS_PROD
11750008 1 RES, VF, 1/ 20W 100K GHM 5, 0201, SND C5495 LCDBKLTI SNS_PROD

Repl aci ng

caps with 100K PD on

| SENSE SMC i nput s

SYNC _DATE=08/ 30/ 2011}
——

ISYNC MASTER=J13 M.B
Ther mal Sensor

S

(:fs Appl e I nc.
®
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111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

051-9276 | D
2.7.0

55 OF 109
46 OF 72

2

1




FAN CONNECTOR

.« =PP5V_S0_FAN

,=PP3V3_S0_FAN
CRIL_TI. CAL
R56601 J5600
FF14A- 4C RI1DL- B- 3H
47K NG & M
%
1/ 2
R5665 W R
.. SMC_FAN_0_TACH 147K5 | ean RT TACH 2 g TACH
126w 10 | MOTOR CONTROL
1 0| GND
NC_¢
R5661 .
l?’%w‘oé% T SSI\?B?(?SFV T
o2 i;m:l_ SOD- VESM HF =
ol TFTe . FAN RT_PWM
«SMC FAN 0_CTL B

%{: MASTER=K21 M.B SYNC _DATE=12/13/ 2010
Fan
d} Appl e | nc. 051- 9276 ID
) 2.7.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
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a8 7 =PP3V3_S4 TPAD

| PD FI ex Connect or

=1 2C TPAD SDA

6 43 a8

=1 2C TPAD SCL 6 43 48
| SMC ONOFE L 6 a0 41 48
5733 1 SMC LID 6 40 41 48 51
100pF ——
jepppam—
2 5] co73at SMC_TPAD RST L 6 41 48
b smm 20 100PF ——
v 2| cs735 L
bar-35700. 11} 1. smA° 100PF
25
o
PLACE_NEAR=J5700. 17 1. sMi®*
=
PLACE_NFAR=J5700. 14 1. sMf®*

1

flex

CRI TI CAL
J5700
R5730 FF14A- 14C RL1DL- B- 3H
Ccs701 1 143 7 =PP3V3 S4 TPAD L 2 s PP3V3 JTPAD CONN 15 R sM
o 10k —— A A A VaTAGES. 3V M N_NEGC_W DTF-0. Z0mm WAL NEW DTF0.5 —2=0
R5703Y T 2 ~
Y cs700 *
10K X5R- CERM 1
5% o201 0. 1UF p O
%,{:lﬁ‘év d o 3 4140 6 @_SNC PME S4 WAKE L z o
402, 201 o]
Ve PLACE_NEAR=J5700. 1: 1. 5MV — 4 O
67 USB_TPAD [M P5 |+ v+ 1 - 67 s USB TPAD P 5 o
67_USB TPAD [M N4 | Us700 v 2 67 s USB TPAD N 6 o
Pl 3USB102ZLE L5720 1o cs732 1
67 24 _USB TPAD R P 7 lo+ TQFN FERR. 12 M 1. SA 10 43 0@ =1 2C TPAD SDA 8 o roome —)
o7 24 USB_TPAD R SIb  wmoea -120- OHM 1. 1 143 6T =12C TPAD SCL °lo 20T
. =PP5V_S5_TPAD 1YY Y L2 s PP5V_TPAD FILT 0] 5 o
R5702 - 6110 o croone putt otsomn B oy T i, DY AR
10K —O SEL=1 Ghoose Use N PLACE_NEAR=J5700. 10: 1. SMA MG LI D )
5% GN\D C5710 51 48 41 40 6 [TRD- o)
Ry p 0.1F —— EE1 DS PLAGE NEAR=35700. 9
e o cern 2 w416 (T} SMC TPAD RST L 14l 3
o201 PLACE
L PLACE_NEAR=J5700. 10: 1. SMA 16
R5704 -
o1 40 3 20 17 [y_PM SLP 54 L 1 2 USB TPAD MUX SEL 7 o SPP3VA2 GBI TPAD 51850794
% U20W W L
20 =
SETFE .
0. 1UF 5720
. 0. 18
wor ceru 2 S
X5R 2
PLACE_NEAR=J5700. 13: 1. M
Keyboard Backlight Driver & Detection
CRI TI CAL
; _=PP5V_S0_KBDLED
L5750 ;
10UH 0. 58A-0. 35CHM Keyboard Backl i ght Connect or
BYPASSTURTS0 iz LYY Y 2 keoep sw CRLT1 CAL
10985 SM M NNEGW BTH-0. 55 M4 5715
SW TCH_NeDE-TRUE FF14A-4C RLTDL- B- 3H
F- RT- SM
5
C5750 * W Nex—=-(O
1UF —— i i
1o% —T— Us5750 M NS BTTEQ' 55 Ma L1y J5815 pin 1is E{_"’“Eded
X5R 2 M C2292 | ) on keyboard backl i ght
402-1 MF 3 ©
SMC_SYS KBDLED 3 |g 7 Lo
D= N criTicaL { K1Y
To detect Keyboard backlight, SMC will s KBDLERQ FB 5 IrB aurjd & ﬁ%ﬁﬁz QI\U% ST
tristate and read SMC_SYS_KBDLED: NexEINe M N_NECK_W DTH=0. 2 MM NC><—GO
> |
If LOW keyboard backlight present fers) T
If H GH keyboard backlight not present Zan B 518S0793
1
R5755 ~[® o
R5853 al ways stuffed, R5854 only 4.7 1 C5755 1 C5756
grounded when KB BL flex connected. 5% —L_0.220F ——0.22UF
Tiew j— — 10%
M- LF 50V 50V
2 402 2 X5R-CERM 2 X5R- CERM
0603- 1 0603-1

|||—<

MASTER=K21 M.B

" IPD/ KBD Backl i ght

d} Appl e I nc.
®
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
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DUAL |1 /O MODE (MODE 0 & 3) SUPPORTED

Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O
7 =PP3V3 SUS ROM
1
R6101 C6100 1 ®l cmmica
3, 3K 0. 1UF —— VDD
$oow BT U6100
L X5R- GERM 64NBI T
WSON
68 42 41 [T SPI_MB CLK 6 |sck Sl /sl SPI_M.B MXSI Yan RIRIRD
SST25VF064C
OM T_TABLE
SPI_MB CS L 1 e -
o0 42 4 [T Q Pl_MB
SPL_W L ad wer SO’ sa 1 SPI_M.B M SO oo 41 42 68
42 19 6 [T SPI ROM USE M.B 7 §RST*/ HOLD*
NOTE: |f HOLD* is asserted VSS THRM PAD)
ROM wi || ignore SPI cycles. N

ISYNC MASTER=J13 M.B
TTILE

SYNC _DATE=10/13/2011}

SPI ROM
d} Appl e | nc. 051-9276 ID
S 2.7.0
NOTI CE OF PROPRI ETARY PROPERTY:
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1. 05V SUS LDO

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pull -ups (3) nust be 51 ohns to support XDP (not required in production).

70mA is required to support pull-ups. Alternative is strong voltage

dividers (200/100) to 3.3V S5, which burns 100nWin all S-states.
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0. 470F | | %m‘xﬁk] BAR90- 02LRH TSLP-2-7 e - GND_VOl D=TRUE
= 1
CRI TI CAL 4R;)01(73
L9498 %
650NH- 5% 0. 430MA- 0. 520HM 514- 0818 irzow
v o5 _DP_A AUXCH DDC P ) , C\D_va D=TRUE L , 201
60 63 _DP_A AUXCH DDC N . 0603 g )
S| GNAL_MODEL=EMPTY s
9498 9499 CRUTICAL 470k R's for ESD protection
30PF —— 30PF L9499 on AC-coupl ed signals.
JApp— % 650NH- 5% 0. 430MA- 0. 520HM =
sov , sov
cERM CeRrv 2
402 402 0603 GND_VO D=TRUE
SI GNAL_MODEL=EMPTY
63 _IBT_A HPD o
%ﬂc MASTER=J13_M.B SYNC DATE=11/18/ 2011
3 _IBT A CONFIGL RC C9402 1 DP Source nust pull tE
. BT A CONFI G2 RC . 0. 01UF down HPD i nput with Thunder bol t Connector A
< %ng“ 5 greater than or equal
| L Yo G6Y to 100K (DPVL. 1a). le I nc 051-9276 | D
R9452 R9451 9494 1 1 C9495 R9441 App .
1M 1M 100K ) ®
5% 5% 5% = Si nk HPD range: 2 7 0
1/ 20w 1/ 20w 1/ 20W "
M '3 M High: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
2012 220t 220t Low 0 - 0.8V THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 94 OF 109
L Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 63 O: 72
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F9700
3AVP- 32V- 467
=PPBUS SO LCDBKLT : 2

PPBUS SO_LCDBKLT FUSED

CRITI CAL
Q@706
FDC538APZ_SBIVS001

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P-TYPE
RDS(ON 43 nChm @. 5V
LOADI NG 0.65 A (EDP)

PPBUS SW LCDBKLT PVR

8 64

BOTTOM

o [TR)—LCD BKLT EN

BKLT PLT RST L

M N_LINE W DTH=0. 4
M N_NEGKC W DTH=0. 25 mm
VOLTAGE=12. 6V
R9788

301K
e

LCDBKLT EN DIV

L4

'R9789
147K
"

LCDBKLT EN L

64

M N_LINE WDTH=0. 4
M N_NEGC W DTH=0. 25 mm
VOLTAGE=12. 6V

THERE |'S A SENSE RES| STOR BETVEEN
PPBUS_SW LCDBKLT_PWR

AND PPBUS_SW BKL

ON THE SENSOR PAGE

*C9797 AND C9799 SHOULD BE PLACED I N T-BONE FOR ACOUSTI CS
*PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE.
*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T

o782 *
0.1 —— - ; _=PP5V S0 BKL PLACE_NEAR=L9701. 2: 3nm
o CRI Tl CAL CRI TI CAL
L9701
D9701
15UH 2. 8A S0 123
s _=PPBUS SW BKL LYY Y L PPBUS SW LCDBKLT PVR SW A N] o CENEATLITOL Ao S PPVOUT _SW LCDBKLT 5 62
CRITTCAL M N_LINE_W DTH=0.5 MV I/L M N_LI NE_W DTH=0. 5
9712 1.C9713 PI MBOS3T- SM M N_NECK_W DTH=0. 150 MV CRI TI CAL CRITICAL M N_NECK_W DTH=0. 375 MV
VOLTAGE=50v VOLTAGE=50V
10UF 01Uk SR TeR node=TRUE RBL60M 60G 1 C9796 1 C9797 1 C9799
10% 10% DI DT=TRUE 220PF —— 10UF 10UF
28V 25V 0% —— 0% 0%
X5R 2 2 XxsR 2 50V 2 50V 2 50V
805 202 X7R CERM X5R X5R
202 1210-1 1210-1
PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm
PLACE_NEAR=D9701. 2: Stm
J_ PLACE_NEAR-DO70L. 2: 3mm
- PLACE_NEAR=U9701. D1: 5Snm
C9710 *
1UF ——
10% ——
b X720
6031 EY
PPVOUT_SW LCDBKLT F8 1 2
; _=PP3V3 SO BKL VDDI O VOLTAGE=50V 56
M N'LTNE W DTH=0. 1 WM PLACE_NEAR=C9797. 1: Stm
PLACE_NEAR=U9701. G4: 4mm M NNECK_W DTH=0. 1 M
Cc9711 ¢
0. 1UF ——
Ejgv T
X5R 2
201
3 a 3
VDDl O VLDO VI N
w701
25- BUMP- M CRO
BKL_VSYNC R D2 | vsyi W 0| Bl
SYNC ;\7? - BKLT: PRCD
RO741 BKL FLTR S IFILTER _ - RO717
n
1 10K, BKL | SET 83 || SET 9 FBLAS PLACE_NEAR=U9701. ES: 10mm VN LED RETURN 1 oD ¢ 5
5% g M NREGOW BTHEG. 30" 5% M NNEGW BTHEG. 30"
5 y—=12C BKL 1 SAL 1/ 20w BKL FSET B4 |pseTr - =R m 1/ 16w =R
20 CRI TI CA sarToM Mo
RO757 BKL SCL % | saLk
0 20 QUT1| B BKL | SENL BKLT: PRCD
s =12C BKL 1 SDA 1 2 201 BKL SDA > | spa
ouT2|L® BKL | SEN2 R9718
Addr: 0x58( W)/ 0x59( Rd) 5% M s
1/ 20W BKL PWM PWM ouT3 BKL | SEN3 PLACE_NEAR=U9701. D5: 10mm 0
it LAAA A LED RETURN 2 o 62
201 1 2 o BKL _EN 23 |EN QUT4| B3 BKL ISENA M N_LTNE_W DTTE0. 5 _mm o ™M N_LINE_W DTH=0. 5_mm oD
s _PPBUS SW LCDBKLT PWR RO731 ouTs| B2 BKL_| SENS M NNEGCWDTHEO. 20 mm 116w M NNEGCWDTHE0. 20 mm
TP _BKL FAULT S | FAULT BOTTOM  MELF
200K 'R9715 PLACE_SI DE=BOTTGM ouTe| EL__ BKL | SEN6 402
11 20w 100K >3 BKLT: PRCD
b [ 7]
R9704 201 120w I R9719
33 201 PLACE_NEAR=U9701. C5: 10mm 0
LCD BKLT PWM 1 2 2 g g - > LED RETURN 3
- 66 TTE wenE e PR 2 @D © =
150w Fowne9. 62k Ha al 3l 2] M NNECK_W DTH=0. 20 m . M N_NEGK_W BTH=0. 20" fm
e 1 C9704 = pmes. a8 BorToM ML
201 —L— 33pF see|spec for others 402
5 5%, | _LED=20. 3mA BKLT: PRCD
- 1 1 1
Sor ¢ R9755  RO716 RO714 R9720
1 10K 90. 9K 18.2K PLACE_NEAR=U9701. E3: 10mm A0 . LED RETURN 4 o
= 1 20w 1/ 20W 1/ 20W PLACEMENT_NOTE=Keep away from noise nodes(E4, Al| A2,| Bl, B2 pins) MN.LINE WDTH=0.5 nm M N_LI NE_W DTH=0. 5 _nm oD
'3 XW710 M N_NECK_W DTH=0. 20 mm 1/5]"/snw M N_NECK_W DTH=0. 20 mm
o201 201, 2201 D7 sorrow Lo
GND BKL_SGND T W o2
M N_LINE_W DTH=0. 4 W BKLT: PRCD
M N_NECK_W DTH=0. 2 W
VeV L R9721
PLACE_NEAR=U9701. E2: 10mm 0
: - 1 > LED RETURN 5
| _LED=369/ Ri set N 1o NN A TR WD oD © =
( EEPROM shoul d set EN_I _RES=1) M N_NECK_W DTH=0. 20 nm e M N_NECK_W DTH=0. 20 nm
BOTTOM  MELF
202
BKLT: PRCD
R9722
PLACE_NEAR=U9701. EL: 10mm 0
- 1 > __LED RETURN 6
W N LTRE W BTFED & NV e worres 5 oD - =
M N_NECK_W DTH=0. 20 mm 1/5:/snw M N_NECK_W DTH=0. 20 mm
BOTTOM  MELF
202
Q DESCRI PTI ON REFERENCE DE: CRI Tl CAL BOM OPTI ON
PART NUMBER Y S S ISYNC VASTER=J13 M.B SYNC_DATE=10/ 13/ 2011]
1030198 3 RES, TH N FLIM 1/ 16W 10,2 GHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current TMItE . .
) LCD Backl i ght Driver
103s0198 3 RES, TH N FLIM 1/ 16W 10. 2 GHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG measurenent on LED strings.

d} Appl e I nc.
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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 458 * =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 WM 0.100 M\/I’
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
CPU_AGTL TOP, BOTTOM|  =2x_DI ELECTRI C 2
CPU_AGTL * =STANDARD 2
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
CPU_BM L * * CPUBML_2ANY | | CPU 8BM L_2ANY * 8 ML 2 | Note: CPUBML and CPU_ITP can be converted
back to TABLE_SPACI NG RULE
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT once rdar://10308147 is resol ved
cPU_I TP * * CPU_I TP_2ANY CPU_I TP_2ANY * =4x_DI ELECTRI C 2
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
cPU_COWP cPU_cowe * CPU_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 LI NE- TO LI NE SPACI NG VE| G—fr ’
CPU_COVP_2SELF * =4x_DI ELECTRI C 2
CPU_COMP_20THER * =6x_DI ELECTRI C 2
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE_2SELF | | CPU_VCCSENSE 2SELF | TOP, BOTTOM|  =6x_DI ELECTRI C 2
CPU_VCCSENSE * * cPu_vocsENsE_id%H‘éé CPU_VCCSENSE_20THER| TOP, BOTTOM =10x_DI ELECTRI C 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
CPU_VCCSENSE_2SELF * =4x_DI ELECTRI C ? o
CPU_VCCSENSE_20THER| * =6x_DI ELECTRI C 2

PCl - Expr ess

Interface Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#’{
PCI E_80D * =80_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_OMDIFF | =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
PCl E O ock Spaci ng
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
CLK_PCI E CLK_PCI E * CLK_PCIE_2SELF | | CLK_PCIE_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C 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
PCI E_CPU_RX *_CPU_TX * PCIE_RX2TX PCI E_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
PCI E_CPU_TX *_TX * PCl E_20THERHS PCI E_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
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 ‘ Pl E720THERHS. - 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
ppp——— N N P ——— PCl E_RX2RX * =2. 5x_DI ELECTRI C ?
. PCl E_TX20THERTX * =4x_DI ELECTRI C ?
PCH PC E Spaci ng | POl E_RX20THERRX * =4x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁRULEﬁSE.r i PCI EﬁTXZRX . =6X7[] ELECTRI C > -
PCl E_PCH_TX PCl E_PCH_TX * PO E_TXETX pp—— . —ox_DIELECTRIC o
PG E_PCHLRX PG E_PCHLRX - PAERCRX | | pa e 20THERHS . =4x_DI ELECTRI C 2
PAEPOHLTX T POHLTX - PCl B_TX2OTHERTX 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
PCl E_PCH_TX *_RX * PCI E_20THERHS Not e: Di splayPort tables are on Page 103
PCl E_PCH_RX *_RX * PCl E_20THERHS
PCI E_PCH_TX * * PCI E_20THER
PCI E_PCH_RX * * PCl E_20THER

SQURCE: 471984_Chief _River_M5_PDG 1.0 and the spacing rule is adjusted per SI

team f eedback.

10 19 41

10 17 26

10 23 25

10 40 41 56
10 19 23

10 19 41

8 37

8 37

8 37

8 37

8 37

8 37

6 37

6 37

6837

6837

6 16 37

6 16 37

9 62

9 62

CPU Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
oD _s2n PGl E_80D paE pcH TX | DM _S2N P<3: 0> 017
oM _s2n PCI E_80D paE peH TX | DM _S2N N<3: 0> 017
oM s PCl E_80D PO E PcH RX | DM _N2S P<3: 0> 017
oM s PCl E_80D P E pcH RX | DM _N2S_N<3: 0> 9017
CO—EDL_DATA PCI E_80D pa E pcH RX | FDI _DATA P<7: 0> 017
CO—EDL_DATA PCl E_80D pa E pcH RX | FDI _DATA N<7: 0> 017
[ CPU_45S CPU_AGTL EDI _ESYNC<1. . 0> 017
[ CPU_45S CPU_AGITL EDI _LSYNC<1. . 0> 017
D CcPU 455 CPU_AGTL FDI _| NT 017
O—CRU PECl CPU 455 CPU_COVP CPU_PECI
O—BMswe CPU 455 CPU_AGTL PM_SYNC 10 17
CO—BMVEM PURGD CPU 455 CPU_AGTL PM_MEM PVWRGD
[ CPU 45S CPU I TP XDP_DBRESET_L
[ CPU 455 cPy | TP XDP_CPU PRDY_ L 10 23
[ CPU 455 cPy | TP XDP_CPU PREQ L 10 23
[ CPU 27P4S CPU_COVP. EDP_COVP N
D CPU 27P4S CPU_COVP. CPU_PEG COWP .

)_SM RCOVP. CPY 27PAS CPU_COVP CPU_SM RCOVP<0> 10

) SM RCONP CPY 27PAS CPU_COVP CPU_SM RCOWP<1> 10

)_SM _RCOVP. CPY 27PAS CPU_COVP CPU_SM RCOVP<2> 10
[ CPU 455 cPy | TP CPU CFG<11. . 0> 0 23
O CPU CATERR | CPU 455 CPU_AGITL CPU CATERR L 10 a0
[ CPU_45S CPU_AGITL CPU_VCCI O_SEL 12
O CRU_PROCHOT_| CPU 455 CPU_AGITL CPU_PROCHOT L

) | CPU 455 CPU_AGITL CPU_PWRGD
CO—BEM.IHRVIRI P | CPU 45S CPU 8M | PM THRMIRI P_L
O—DM_aKioom ClK PCIE 80D K POE DM _CLK100M CPU P 10 16
oM _aKioom ClK PCIE 80D CAKPOE DM _CLK100M CPU N 10 16
[CO—DBLL_REE_QLK120M ClK PCIE 80D K POE DPLL_REF_CLKP s 10
[O—DBLL_REE_QLK120M ClK PCIE 80D K POE DPLL_REF_CLKN 5 10
CO—LIPCPU_Q K100M ClK PCIE 80D AKPOE | TPCPU _C1 K100M P 10 16
CO—LIPCRL G K100M ClK PCIE 80D CAKPOE | TPCPU _CI K100M N 10 16
[O—LIPCPL G K100M CLK PCIE 80D OK POE | TPXDP_CLK100M P 16 23
CO—LIBCRU O K100M CLK PCIE 80D K POE | TPXDP_Cl K1I00M N 16 23
[O—LIPCRL G K100M ClK PCIE 80D CAKPOE XDP_CPU _CLK100M P 23
[O—LIPCPL G K100M G K_PCIE 80D QK POE XDP_CPU_CILK100M N 23
CO—XD2 1Dl CPU 455 CcPU | TP XDP_CPU TDI 10 23
[O—X_1D0 CPU 455 CcPU | TP XDP_CPU _TDO 10 23
O—X2_ M6 CPU 455 CcPU | TP XDP_CPU TMS 10 23
[CO—XDR_TCK CcPU 455 cPy I TP XDP_CPU_TCK 10 23

ol CcPU 455 cPy I TP XDP_CPU TRST L 10 23

CO—XDP_BPM | CPY 455 Py I TP XDP_BPM L<3. . 0> 10 23
CO—X2_BRM L R CEG CPU 455 CcPU I TP XDP_BPM L<7..4> 10 23
[O—(XDP_BPML_R CEG) CPU_45S CPU LTP XDP_OBSDATA B<3. . 0> 23
CO—(XDP_BEML_R CEG) CPU_45S CPU LTP CPU _CFG<15. . 12> o 23
O (ESB CPURST 1) CPU_45S CPU LTP XDP_CPURST_L 23
CO—CRuvocseNsE | SENSE 1TOL Pomv | cpy veesEnsE | CPU VECSENSE P oo s
CO—CPuvocsENSE | seEnsE 1Tl | cey voosense | CPUVOCSENSE N 12 58
O—CPU Voo osENSE | sEnsE 1Tl poww | cpy voosense | OPU_VECI OSENSE P 1258
CO—CPU Voo osENSE | sEnsE 1Tl poww | cpy vacsense | OPU_VCCI OSENSE N 1258
O—PuAXG SENSE | sEnsE 1Tl powm | cpy voosense | CPU_AXG SENSE P 12 56
CO—CPUAXG SENSE | SENSE 1TO1_Pomv | cPy vacsensE | CPU AXG SENSE N 12 56
CO—CRU VAL SENSE CPU 27PAS cpy veesense | CPU VDDQ SENSE_ P 12
O CRUVAI SENSE CPU 27PAS cpy veesense | CPU VDDQ SENSE_ N 12
CO—CRUVALSENSE CPU 27P4S CPU_VCCSENSE | VALSENSE P N
[O—CPU VAL SENSE CPU_27P4S cpy veesense | CPU AXG VALSENSE N
[O—CPU VAL SENSE CPY 27PAS cpy veesense | CPU_VCC VALSENSE P N
CO—CRUVALSENSE CPU 27P4S cpy veesense | CPU VCC VAL SENSE_N N
O CPUSVIDALERT | CPU 455 CPU_COVP CPU_VI DALERT L 12 56
CO—CRU sV DSaK CPU 455 CPU_COvP CPU_VI DSCLK 12 56
[O—CPU_svI psauT CPU 45S CPU_COWP CPU_VI DSOUT 12 56
[CO—BOLE CPU MIX_RD PCI E_80D paE cpy Tx | PCIE SSD R2D C P<0>
[CO—BPOLE CPU MIX_RD PCl E_80D pakE cpu X | PCILE _SSD R2D C N<O>
[ PCl E_80D paE cpu TX | PCIE _SSD R2D MUX_IN P 5
= PCI E_80D pakE cpu X PO E SSD R2D MUX IN N
[O—BOLE CPU MIX 2R PCl E_80D paE cpu RX | PCILE _SSD D2R P<0>
CO—BCLE CPU MIX 2R PCl E_80D paE cpy Rx | PCIE_SSD _D2R_N<O>
= PCl E_80D paE cpu rX | PCIE _SSD D2R MUX OUT_P .,
D PCI E_80D paE cpu rX | PCILE _SSD D2R MUX _OUT_N

_CPU_SSD_R2D PCl E_80D paE cpurx | PCIE SSD R2D C P<1>

_CPU_SSD _R2D PCl E_80D paE cpu rX | PCILE SSD R2D C N<1>
[ PCI E_80D paE cpu TX | PCILE _SSD R2D P<1>
= PCI E_80D paE cpu TX | PCILE _SSD R2D N<1>

_CPU_SSD 2R PCl E_80D paE cpy Rx | PCIE_SSD D2R _P<1>

. CPU_SSD PR PCI E_80D paE cpu RX | PCILE _SSD D2R N<1>
[ PCl E_80D paE cpu rX | PCILE SSD D2R C P<1>
[ PCl E_80D paE cpy rx | PCIE_SSD D2R C N<1>
[CO—BCOLE GLKI00M SSD CLK_PCIE_80D CLK PQE PCl E CLK100M SSD P
CO—BCOLE GLKI00M SSD ClK PCIE 80D CLK PO E PCl E_ CLK100M SSD N
D INT M DP_80D DP_TX DP_I NT_M._P<3..0>
o2 iNr M DP_80D DP_TX DP_I NT_M._N<3..0>
[— DP_80D DP_TX DP_INT_ M. _F_P<3..0>
[ DP_80D DP_TX DP_INT_M._F_N<3..0>
[O—DR_LNI_AUXCH DP_80D DP_AUX DP_INT_AUX CH C P
CO—DB_LNT_AUXCH DP_80D DP_AUX DP_I NT_AUX _CH C N
= DP_80D DP_AUX DP_I NT_AUX CH P
[ DP_80D DP_AUX DP_I NT_AUX CH N

DM / FDI

PCl e SSD

SYNC DATE=01/11/201.

ISYNC NMASTER=CONSTRAI NTS

CPU Constraints

d} Appl e I nc.
®
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Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘ @P
MEM 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE
MEM 72D * =72_OHML DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 80D * =80_OHMLDI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF

Spaci ng Rul e Sets

SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VIEI GHT | Pal Pi | ot Spaci ng "Real " Spaci ng

MEM DATA2SELF * =2x_DI ELECTRI C 2 =2x_DI ELECTRI C =2x_DI ELECTRI C
VEM_DQS20ARDATA * =3x_DI ELECTRI C 2 =5. 7x_Dl ELECTRI C =3x_DI ELECTRI C
MEM_CMD2CVD * =3x_DI ELECTRI C 2 =4x_DI ELECTRI C =3x_DI ELECTRI C
VEM_CMD2CTRL * =3x_DI ELECTRI C 2 =4x_DI ELECTRI C =3x_DI ELECTRI C
MEM CTRL2CTRL * =3x_DI ELECTRI C > =4x_DI ELECTRI C =3x_DI ELECTRI C
MEM CLK2CLK * =6x_DI ELECTRI C > =8. 6x_DI ELECTRI C =6x_DI ELECTRI C
VEM_20THERVEM * =4x_DI ELECTRI C > =5. 7x_Dl ELECTRI C =4x_DI ELECTRI C
MEM 2PVR * =PWR_P2MVI 2 =PWR_P2MM =PWR_P2MM
MVEM 2GND * =G\D_P2MM > =G\D_P2MM =G\D_P2MM
MEM 20THER * =6x_DI ELECTRI C > =8. 6x_DI ELECTRI C =6x_DI ELECTRI C

Mermory to Power Spacing

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
MEM_PWR MEM * * MEM 2PWR
MVEM_PWR * * DEFAULT

Mermory to GND Spaci ng

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET

fes) MEM * * MEM 2GND
Menory Bus Spaci ng Group Assignnents

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET
MEM A_DGS_0 MEM_A_DATA_O * VEM DQS20/NDATA MEM A_DGS_0 * * MEM 20THER
MEM A_DGS_1 MEM A_DATA_1 * VEM DQS20/NDATA MEM A_DGS_1 * * MEM 20THER
MEM A DQS_2 MVEM_ A_DATA_2 * VEM_DQS2OANDATA MEM A DQS_2 * * MEM 20THER
MEM A_DGS_3 MEM A_DATA_3 * VEM DQS20/NDATA MEM A_DGS_3 * * MEM 20THER
MEM A_DGS_4 MEM A_DATA_4 * VEM DQS20/NDATA MEM A_DGS_4 * * MEM 20THER
MEM A_DQS_5 MEM A_DATA_5 * VEM DQS20/NDATA MEM A_DQS_5 * * MEM 20THER
MEM A_DQS_6 MEM A_DATA_6 * VEM DQS20/NDATA MEM A_DQS_6 * * MEM 20THER
MEM A_DQS_7 MEM_A_DATA_7 * VEM DQS20/NDATA MEM A_DQS_7 * * MEM 20THER
MEM B_DQS_0 MEM_B_DATA_0 * VEM DQS20/NDATA MEM B_DQS_0 * * MEM 20THER
MEM B_DGS_1 MEM B_DATA_1 * VEM DQS20/NDATA MEM B_DGS_1 * * MEM 20THER
MEM B_DGS_2 MEM B_DATA_2 * VEM DQS20/NDATA MEM B_DGS_2 * * MEM 20THER
MEM B_DGS_3 MEM B_DATA_3 * VEM DQS20/NDATA MEM B_DGS_3 * * MEM 20THER
MEM B_DQS_4 MEM B_DATA_4 * VEM DQS20/NDATA MEM B_DQS_4 * * MEM 20THER
MEM B_DQS_5 MEM B_DATA_5 * VEM DQS2OANDATA MEM B_DQS_5 * * MEM 20THER
MEM B_DQS_6 MEM B_DATA_6 * VEM DQS20/NDATA MEM B_DQS_6 * * MEM 20THER
MEM B_DGS_7 MEM B_DATA_7 * VEM DQS20/NDATA MEM B_DQS_7 * * MEM 20THER
N MEM_A_DATA 0 . . MEM 20THER

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEisgr i '\IIENLAiDATAil . . I\/EM720THER -
MEM * _DATA_* =SAMVE * MEM DATA2SELF NVEMLA_DATA 2 " " VEM 2OTHER

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET MEM A DATA 3 . . NEM*ZOT'_P? _
VEM VD VEM VD " VEM V2D MEM_A_DATA 4 * * MEM_20THER
VEM VD VEM CTRL " NEM OVDRGTRL MEM_A_DATA_5 * * MEM 20THER
MEM_CTRL MEM_CTRL * MEM CTRL2CTRL VEM.A_DATA 6 . . MEM 20THER

MEM A_DATA_7 * * MEM _20THER

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET MEM B_DATA 0O * * MEM 20T HER o

MEM CLK MEM CLK * MEM CLK2CLK MEM B_DATA_1 * * MEM 20THER
B MEM B_DATA 2 . . MEM 20THER

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEisgr i '\IIENLBiDATAis . - I\/EM720THER -
MEMLY MEMLY . MEM 20THERVEM MEM B_DATA_4 * * MEM 20THER

MEM B_DATA_5 * * MEM 20THER

MEM B_DATA_6 * * MEM 20THER

MEM B_DATA_7 * * MEM 20THER

MVEM_CMVD * * MEM 20THER

MEM_CTRL * * MEM 20THER

MEM CLK * * MEM 20THER

8 11 27

8 11 27

11 27 28

11 27 28

11 27 28

11 27 28

11 27 28

11 27 28

11 27 28

11 27 28

28 32

28 32

8 11 29 30 32

8 11 29 30 32

Menory Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK NEM 72D MEM O K MEM A CLK P<5..0>
[ NEM 72D MEM O K MEM A CLK N<5. . 0>
= MEM 45S MEM CTRI MEM A_CKE<3. . 0>
[ MEM 45S MEM CTRI MEM A_CS_L<3..0>
= MEM 45S MEM CTRI MEM A_ODT<3. . 0>
[ MEM 45S MEM_CMVD MEM A A<15.. 0>
[ VEM 45S NMEM CMVD VEM A BA<2..0>
= MEM 45S MEM_CMVD MEM A _RAS L
D MEM 45S MEM_CMVD MEM A _CAS L
[ MEM 45S MEM_CMVD MEM A VE L
= MEM 45S MEM A DATA 0 | MEM A DQ<7.. 0>
[ MEM 45S MEM A DATA 1 | MEM A DQ<15. . 8>
[ MEM 45S MEM A DATA 2 | MEM A DQ<23. . 16>
= MEM 45S MEM A DATA 3 | MEM A DQ<31. . 24>
[ MEM 45S MEM A DATA 4 | MEM A _DQ<39. . 32>
= MEM 45S MEM A DATA 5 | MEM A DQ<47. . 40>
[ MEM 45S MEM A DATA 6 | MEM A DQ<55. . 48>
[ MEM 45S MEM A DATA 7 | MEM A DQ<63. . 56>
CoO—MEMLA_DQS0 MEM 80D MEM A DQS 0 MEM A DQS P<0>
CoO—MEMLA_DQS0 MEM 80D MEM A DQS Q MEM A DQS N<O>
O MEM A DS MEM 80D MEM A _DQS 1 MEM A _DQS_P<1>
O MEM A _DCS MEM 80D MEM A DQS 1 MEM A _DOS_N<1>
O MEM A _DOS2 MEM 80D MEM A _DQS 2 MEM A_DQS_P<2>
O MEMA DQS2 MEM 80D MEM A _DQS 2 MEM A _DOS_N<2>
CoO—MEMLA DQS3 MEM 80D MEM A DQS 3 MEM A DQS P<3>
CoO—MEMLA_DQS3 MEM 80D MEM A DQS 3 NMVEM A_DQS_N<3>
O MEMA D4 MEM 80D MEM A _DQS 4 MEM A_DQS_P<4>
O MEMA DG4 MEM 80D MEM A _DQS 4 MEM A_DOS_N<4>
CoO—MEMLA_DQSS MEM 80D MEM A DQS 5 MEM A DQS P<5>
CoO—MEMLA_DQSS MEM 80D MEM A DQS 5 MEM A DQS N<5>
CoO—MEMLA_DXS6 MEM 80D MEM A DQS 6 MEM A DQS P<6>
o MEMLA_DXS6 MEM 80D MEM A DQS 6 MEM A DQS N<6>
O MEMA DQS7 MEM 80D MEM A DQS 7 MEM A_DQS_P<7>
O MEM A DQS7 MEM 80D MEM A DQS 7 MEM A _DOS_N<7>
OO MMBE aK MEM 72D MEM O K MEM B_CLK P<5.. 0>
O MEMB aK NEM 72D MEM QL K MVEM B_CLK N<5. . 0>
O MME CIR MEM 45S MEM CTRI MEM B_CKE<3. . 0>
O MEME CIR MEM 45S MEM CTRI MEM B_CS L<3..0>
O MEM B CIRI MEM 45S MEM CTRI VEM B_ODT<3. . 0>
o MEME QD MEM 45S MEM_CMVD MEM B_A<15. . 0>
o MME QD MEM 45S MEM_CMVD MEM B_BA<2.. 0>
o MME QD VEM 45S MEM CMVD NVEM B_RAS L
o MME QD VEM 45S MEM CAVD NVEM B_CAS L
O MEMB QD VEM 45S MEM CNVD NMEM B VE L
CO—MEM B DQ BYTEQ MEM 45S MEM B DATA 0 | MEM B _DQ<7. . 0>
O MEM B DQ BYTE] MEM 45S MEM B DATA 1 | MEM B_DQ<15. . 8>
CO—MEM B DQ BYTE2 VEM 45S MEM B DATA 2 | MEM B _DQ<23. . 16>
O MEM B DQ BYTES MEM 45S MEM B DATA 3 | MEM B DQ<31. . 24>
O MEM B DQ BYTE4 MEM 45S MEM B DATA 4 | MEM B _DQ<39. . 32>
CO—MEM B DQ BYTES VEM 45S MEM B DATA 5 | MEM B _DQ<47. . 40>
O MEM B DQ BYTEG MEM 45S MEM B DATA 6 | MEM B _DQ<55. . 48>
O MEM B DQ BYTEZ MEM 45S MEM B DATA 7 | MEM B _DQ<63. . 56>
CoO—MEMLB_DQS0 MEM 80D MEM B DQS 0 MEM B_DQS P<0>
CoO—MEMLB_DQS0 MEM 80D MEM B DQS 0 MEM B_DQS N<O>
O MEM B_DQSI MEM 80D MEM B DQS 1 MEM B_DQS_P<1>
O MEM B DCS] MEM 80D MEM B DQS 1 MEM B_DOS _N<1>
O MEM B D2 MEM 80D MEM B DQS 2 MEM B_DQS_P<2>
O MEM B DOS2 MEM 80D MEM B DQS 2 VEM B_DQS_N<2>
CoO—MEMLB DQS3 MEM 80D MEM B DQS 3 MEM B_DQS P<3>
CoO—MEMLB DQS3 MEM 80D MEM B DQS 3 MEM B _DQS N<3>
O MEM B DOsa MEM 80D MEM B DQS 4 VEM B_DQS_P<4>
O MM B D4 MEM 80D MEM B DQS 4 MEM B_DQOS_N<4>
CoO—MEMLB DQSS MEM 80D MEM B DQS 5 MEM B _DQS P<5>
CoO—MEMLB DQSS MEM 80D MEM B DQS 5 MEM B _DQS N<5>
CoO—MEMLB DXE6 MEM 80D MEM B DQS 6 MEM B _DQS P<6>
CoO—MEMLB DXS6 MEM 80D MEM B DQS_6 MEM B_DQOS_N<6>
oMM B DQS7 MEM 80D MEM B DQS 7 MEM B_DQS_P<7>
O MM B DQS7 MEM 80D MEM B DQS 7 MEM B_DOS _N<7>
[ MVEM PVR PP1V5_S3RS0
f— MEM PVR PP1V5_S3
[ MEM PR PPOV75_S3_MEM VREFCA A
= MEM PUR PPOV75_S3_MEM VREFDQ A
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11 29 30
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11 29 30

11 29 30

6
27 28 31

27 28 31

ISYNC NMASTER=CONSTRAI NTS

SYNC DATE=01/11/201.

Menory Constraints

d} Appl e I nc. 051- 9276 | D
®

2.7.0

THE
Pi

|

N

i
v

ROP
THE

NOTI CE OF PROPRI ETARY PROPERTY:

| NEORMATI ON_CONTAI NED HEREI N | S THE
RI ETARY PROPERTY OF APPLE | NC.

POSESSOR AGREES TO THE FOLLOW NG

TO MAINTAI N THI S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED

101 OF 109
66 OF 72

2

1




8

7

6

4

SATA Interface Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
SATA_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
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’
SATA_| COVP * =4x_DI ELECTRI C 2
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
SATA3_PCH_TX SATA3_PCH_TX * SATA3_TX2TX SATA3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2
SATA3_PCH_RX SATA3_PCH_RX * SATA3_RX2RX SATA3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2
SATA3_PCH_TX *_PCH_TX * ISATA3_TX2OTHERTX| [SATA3_TX2OTHERTX TOP, BOTTOM| =5x_DI ELECTRI C 2
SATA3_PCH_RX *_PCH_RX * ISATA3_RX20THERRX| [SATA3_RX2OTHERRY{ TCP, BOTTOM| =5x_DI ELECTRI C 2
SATA3_PCH_TX *_PCH_RX * SATA3_TX2RX SATA3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2
SATA3_PCH_RX *_PCH_TX * SATA3_RX2TX SATA3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C 2
SATA3_PCH_TX *_TX * SATA3_20THERHS | | SATA3_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2
SATA3_PCH_RX *_TX * SATA3_20THERHS SATA3_20THER | TOP, BOTTOM| =5x_DI ELECTRI C 2
SATA3_PCH_TX *_RX * SATA3_20THERHS _
SATA37PO‘|7RX *7RX . SATA3720THER"|‘S SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT

SATA3_PCH_TX

SATA3_20THER

SATA3_PCH_RX

SATA3_20THER

SATA3_TX2TX

=2.5x_DI ELECTRI C

SATA3_RX2RX

=2.5x_DI ELECTRI C

SATA3_TX2OTHERT;

=4x_DI ELECTRI C

SATA3_RX20THERRX

=4x_DI ELECTRI C

SATA3_TX2RX

=6x_DI ELECTRI C

SATA3_RX2TX

=6x_DI ELECTRI C

SATA3_20THERHS

=4x_DI ELECTRI C

SATA3_20THER

=3x_DI ELECTRI C

SOURCE: 471984_Chief _River_M5_PDG 1.0 and the spacing rule is adjusted per SI team feedback.

UART Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
UART_45S . =45_OHM SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM SE

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SOURCE: 471984_Chei f _River_M5_PDG 1.0 and the

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

USB3_TX20THERTX

=4x_DI ELECTRI C

USB3_RX20THERRX

=4x_DI ELECTRI C

USB3_TX2RX

=6x_DI ELECTRI C

USB3_RX2TX

=6x_DI ELECTRI C

USB3_20THERHS

=4x_DI ELECTRI C

USB3_20THER

=3x_DI ELECTRI C

spacing rule is adjusted per SI team feedback.

PCH Net Pr operties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O SATA_PCH MIX_R2D SATA_80D saTa3 pcH Tx | SATA HDD R2D C P
CO—SATA_BCH MIX_R2D SATA_80D saTa3 pcH Tx | SATA HDD R2D C N
[ SATA_80D saTa3 pcH Tx | SATA _SSD _R2D MUX I N P
[ SATA_80D SATA3 pcH TX | SATA_SSD_R2D MUX_I N N
[CO—SATA MUX_SSD R2D SATA_80D saTa3 pcH Tx | SATA _SSD_R2D P
\ MIX_SSD R2D SATA_80D sATA3 pcH Tx | SATA _SSD_R2D N
SATA_PCH MIX_[?R SATA_80D SATA3 pcH RX | SATA_HDD D2R P
[CO—SATA_BCH MIX_[2R SATA_80D SATA3 pcH Rx | SATA _HDD D2R N
[ SATA_80D sATA3 pcH Rx | SATA_SSD_D2R _MJUX_OUT_P
[ SATA_80D saTA3 pcH Rx | SATA_SSD_D2R _MJUX_OUT_N
\ MIX_SSD D2R SATA_80D SATA3 pcH Rx | SATA _SSD_D2R P
\ MIX_SSD D2R SATA_80D sSATA3 pcH Rx | SATA_SSD_D2R N
CO—BCHLSATA LCOW SATA_| COVP. PCH _SATAI COVP
CO—UsB HUB1 UP USB_80D USB USB_HUB UP_P
O—UsB HUB1 P USB_80D USB. USB HUB UP_N
O UsB BT USB_80D USB. USB BT P
CO—UsB BT USB_80D USB USB_BT_N
[ USB_80D USB USB_BT_CONN_P
[ USB_80D USB USB_BT_CONN_N
[ USB_80D USB USB_BT_WAKE P
[ USB_80D USB USB_BT_WAKE N
[O—USB_TPAD USB_80D USB USB _TPAD P
[O—UsB TPAD USB_80D USB USB_TPAD N
[ USB_80D USB. USB_TPAD _CONN P
[ USB 80D USB USB_TPAD _CONN_N
[O—USB TPAD HUR USB_80D USB. USB_TPAD HUB P
CO—USB TPAD HUR USB_80D USB. USB_TPAD HUB N
[ USB 80D USB USB_TPAD R P
[ USB_80D USB. USB TPAD R N
O USB TPAD M USB_80D USB. USB _TPAD M P
O UsB IPAD M USB_80D USB. USB _TPAD M N
[O—USB_SDCARD USB_80D USB. USB_SDCARD P
O —USB_SDCARD USB_80D USB USB_SDCARD N
o UsBsMo USB_80D USB USB SMC P
o UsBsMC USB_80D USB USB_SMC N
} CAVERA USB_80D USB USB_CANMERA P
O USB CAMERA USB_80D USB USB_CAMERA N
O USB EXTA USB_80D USB USB_EXTA P
CO—USB EXTA USB_80D USB. USB _EXTA N
[ UART_45S UART. SMC _DEBUGPRT_TX L
[ UART_45S UART. SMC_DEBUGPRT_RX L
[ USB_80D USB. USB2_EXTA MJUXED P
[ USB_80D USB USB2_EXTA MJUXED N
[ USB_80D USB. USB2_EXTA MJUXED F_P
[ USB_80D USB B2_EXTA ED F N
3_EXTA_RX USB_80D use3_pcH Rx | USB3_EXTA RX P
3_EXTA_RX USB_80D use3_pcH Rx | USB3 EXTA RX N
3_EXTA_TX USB_80D use3 pcH TX | USB3_EXTA _TX_P
O USB3_EXTA TX USB_80D usBa_pcH TX | USB3 EXTA TX N
[ USB_80D usB3 pcH RX | USB3_EXTA RX F P
[ USB_80D usB3 pcH RX | USB3_EXTA RX F N
[ USB_80D usB3 pcH TX | USB3_EXTA TX F P
[ USB_80D usB3 pcH TX | USB3_EXTA TX F_N
[ USB_80D usB3 pcH TX | USB3_EXTA TX C P
[ USB_80D usB3 pcH TX | USB3_EXTA TX C N
O UsB EXTR USB_80D USB USB_EXTB P
O UsB EXTR USB_80D USB. USB EXTB_N
[ USB 80D USB USB_EXTB EHCI _P
[ USB_80D USB. USB EXTB_EHCI _N
[ USB_80D USB. USB EXTB_XHCI P
[ USB_80D USB. USB EXTB_XHCI _N
O USB3_EXTB RX USB_80D use3_pcH Rx | USB3_EXTB RX P
[O—UsB3_EXTB RX USB_80D use3_pcH Rx | USB3_EXTB RX N
[ USB_80D usB3 pcH RX_ | USB3_EXTB RX_RC P
[ USB_80D use3 pcH RX_ | USB3_EXTB RX_RC N
[ USB_80D use3 pcH Rx | USB3_EXTB _RX_CONN_P
= USB_80D usB3 pcH RX_ | USB3_EXTB _RX_CONN_N
O UsB3_EXTB TX USB_80D usB3 pcH TX | USB3_EXTB TX P
O USB3_EXTB TX USB_80D use3 pcH TX | USB3_EXTB_TX_N
[ USB_80D usB3 pcH TX | USB3_EXTB TX C P
[ USB_80D usB3 pcH TX | USB3_EXTB TX C N
CO(USB TPAD HUB) | USR 80D USB USB _EXTD XHCI _P
CO—(UsB TPAD HUE) | USB 80D USB USB _EXTD XHCI _N
[ —BCH USB RBIAS PCH USB_RBI AS PCH USB RBI AS
CO—PCH DIEECLK UNUSED | QLK POE 80D | QK POE PCl E CLK100M PCH P
[O—PCH DIEECLK UNUSED | QLK POE 80D | QK POE PCl E CLK100M PCH N
CO—PCHDIEEQK UNUSED | QK POIE 80D QK PAE PCH CLK96M DOT P
> PCHDIEEQK UNUSED | QK POE 80D | QK POE PCH CLK96M DOT
O PCHDIEEQK UNUSED | QK POE 80D | QK POE PCH CLK100M SATA P
CO—PCHDIEEQK UNUSED | QK POIE 80D QK PAE PCH CLK100M SATA
[ CPU 455 QK POE PCH CLK14P3M REFCLK
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®

THE | NF¢
PROPRI

NOTI CE OF PROPRI ETARY PROPERTY:

ORMATI ON_CONTAI NED HEREI N | S THE
ROPERT PLE | NC.

ROPRI ETARY Pl

THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

Y_OF AP

051-9276

2.7.0
102 OF 109
67 OF 72

2

1




LPC Bus Constraints PCH Net Properties Chi pset Net Properties
ALLON ROUTE = NET_TYPE NET_TYPE
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK» GAP ELECTRI CAL7 RAI NTfSEr PHYSI CAL SPACI NG l ELECTR CAL7 RAI NTfSEr PHYSI CAL SPACI NG
LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
airews | [msoms| mouse | mawse | cmomse | cswow | ewow ey S — a7 e | G — s
. | o 6 16 40 42 >_TBT_| > > .. 3
_ = LPC_ass Lec LPCPLUS_RESET L o 20 a2 = e sOD DP_TX DP_TBTSNKO_M._C P<3..0> ,4
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT O—LBC aKaam CK I1PC 455 | QK 1PC LPC ClLK33M SMC 25 a0 [ DP_80D DP_TX DP_TBTSNKO_M._C N<3..0> ;3
s T Zax DIELECTRIC P [ QK IPC 455 | QK IPC LPC CLK33M SMC R 18 25 [O—DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P 33
— — O—LBC alKaam K IPC 4558 | QK IPC LPC CLK33M LPCPLUS 6 25 42 [O—DB_IBL ALXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N 33
CLK_LPC * =4x_DI ELECTRI C ? = CKIPC 455 | QK 1PC LPC CLK33M LPCPLUS R 18 25 [ DP_80D DP_AUX DP_TBTSNKO_AUXCH C P s 3
- - N ) L PC Gl K33M QK IPC 455 | QK 1PC PCH CLK33M PCl I N 16 25 DP_80D DP_AUX DP_TBTSNKO_AUXCH C N s 33
SOURCE: Cal pel la Platform Design Guide for |bex Peak M (DG 398905- 398905_v1.5), Section 3.15 = I PP PCH CLK33M POl OUT e = D
i DP_TBT_ M DP_80D DP_TX DP_TBTSNK1_M._P<3..0> a
SMBus Interface Constraints _ > _Seseoak | s assrsod ae SMBUS PCH CLK o Y T o DP_TBTSNKL_M_N<3..0> o
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—SMBUS PCH DATA | SMB 455 R 509 SMB SMBUS_PCH DATA 16 43 oD DP_80D DP_TX DP_TBTSNK1 M._C P<3..0> ;3
_ _ _ — =  PCH 0_ | SMB 455 R 509 SMB SM._PCH 0_CLK 16 43 f DP_80D DP_TX DP_TBTSNK1 M._C N<3..0> ;.
SMB_45S_R 50S TOP, BOTTOM | =50_OHM SE =50_0OHM SE =50_0OHM SE =50_0OHM SE - Y {0 Y R 50 SML PCH 0 DATA 16 43 DP_TRT_AUXCH DP_80D DP_AUX DP TBTSNK1 AUXCH P -
SMB_45S_R 50S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD . SMC 1 SO_ | SMB 45S R 509 SMB SML_PCH 1 _CLK 16 43 O—DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH N 33
. SMC_1_S0_! | SMB_45S R 505 SMB SML_PCH 1 DATA 16 43 =t DP_80D DP_AUX DP_TBTSNK1_AUXCH C P o
— DP_80D DP_AUX DP_TBTSNK1_AUXCH C N 6 33
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEl G—rr _ O HDABIT aK HDA_45S HDA HDA BIT_CLK 6 16 39 =
SvB * =2x_DI ELECTRI C ? [ HDA 45S HDA HDA BIT CLK R 16
- - oA SN HDA 45S HDA HDA SYNC 6 16 39
HD Audi o Interface Constraints = HDA 455, FDA HDA_SYNC R i a ock p i
= T HDA 458 P HDA RST R L ock Net Properties
PHYSI CAL_RULE_SET LAYER ALLON RQUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—HDARST = * NET_TYPE —
ON LAYER? il o HDA_45S HDA HDA_RST_L 6 16 30 -
HDA_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [O—HDA_SDI N0 HDA 45S HDA HDA SDI NO 6 16 39 ELECTRI CAL_OONSTRAI NT_SET PHYSI CAL SPACI NG
[o—HA_spar HDA_45S HDA HDA_SDOUT 6 16 3 [CO—SYSOLK O Ka2K RIC QK SION45S | A K SLOW SYSCLK_CLK32K RTC 16 25
- — - HDA 45S HDA HDA _SDOUT_R 16 25
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ & L a K77§M74§§ a K77§M SYSO—K O—K25M SB 16 25
HDA * =2x_DI ELECTRI C ? CO—BMsSUs K K SIONA5S | K Slow PM CLK32K SUSCLK R 17 a1 f— ClLK 25M 45S | A K 25M SYSCLK_CLK25M SB_R 16
SOURCE: Cal pel la Platf Design Guide for Ibex Peak M (DG 398905- 398905_v1.5), Section 3.1 = CLK_SLONASS - GICSLON SML CLK32K o
) pelta Plattorm besign Guide Tor hex Fea ( ) —v1.8). Section 3.15 o—SBLaK SPl_45S SPI SPI_CLK R 16 42 SYSOL K_dl K25M TBT CK 25M 455 | A K 25M SYSCLK CLK25M TBT 25 33
H P SPI _45S SPI SPI _CLK = QK 25M 455 | O K _25M SYSCLK_CLK25M TBT_R
SI O Signal Constraints = = “ = 250 = ®
— Co—SBLMsl SPl_45S SPI SPI_MOSI _R 16 a2
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ SPl_45S SPl SPI _MOSI 22 O —SYSOLK O K25M XTAL ClLK 25M 45S | A K 25M SYSCLK_CLK25M X1 25
N - - ~ ~ ~ ~ s SPI_M SO SPI _45S SPI SPI _M SO 16 42 QLK 25M 458 | QLK _25M SYSCLK_CLK25M X2 25
CLK_SLOW 458 =45_OHM _SE =45_OHM _SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD = - . - SPlCS0 R L o = i renaes | QL onm SYSCLK CLK25M X2 R > C
— = SPL_45S SPL SPI _CS0_L a2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT = SPl_45S [S= SPI _SMC CLK 20 a1
T ~ == SPl_45S [S= SPI _SMC_MOSI 40 41
CLK_SLOW =4x_DI ELECTRI C ? D: SPl_45S SP| SPI _SMC M SO 40 a1
- SPl_45S SP| SPI_SMC CS L 40 a1
SPI Interface Constraints 3 SpL_ass sl SPI_M.B_CLK P
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z’{ D SEl 74§§ SPl SPI IVLB I ez a9
_RULE_: ON LAYER? bl = SPl_45S SPI SPI_M.B_M SO a1 42 a0
SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [ SPl_45S SP| SPI_MB CS L a1 a2 40
= CO—BOE AP RD PCl E_80D paE pcH TX | PCIE AP _R2D P s 36
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ bl FﬁAPﬁR?r) bl Fﬁﬂnn bl FﬁPO—LTX PC‘ E AP mD N o 36
SPI * =4x_DI ELECTRI C ? = PCl E_80D paE pcH TX | PCIE_AP_R2D C P 16 36
= POLE_80D PO E paTx | PO E_AP_R2D C N 103 |
XDP Constraints CO—BOE AP 2R PCl E_80D paE pcH RX | PCIE AP _D2R P s 16 36
N [O—BCLE AP 2R PCI E_80D paE pcH RX | PCIE_AP_D2R N 6 16 36
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—BCLE O KI0OM AP K PCOE 80D| QK PAE PCl E CLK100M AP_P 6 16 36
PCH_45S * =45_OHM _SE =45_OHM _SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD [ PAEQKIOMAR K POAEB0D QK PAE POLE CLKI00M AP N oese
— [O—BCLE TBT 2D PCl E_80D paE pcH TX | PCIE TBT _R2D P<3..0> a3
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT [CO—BCLE_TBIL_R2D PGl E_80D paE pcH TX | PCIE TBT _R2D N<3.. 0> a
PCH | TP * —2:1 SPACI NG P [ PCl E_80D paE pcH TX | PCIE TBT _R2D C P<3..0> ;5
— i : [ PCI E_80D paE pcH TX | PCIE TBT _R2D C N<3..0> ;5
- CO—BCLE TBT 2R PCl E_80D paE pcH RX | PCIE_TBT_D2R P<3.. 0> 8 33
D s pl ay Por t [O—PCLE_TBT 2R PCIE 80D paE pcH rx | PCILE_TBT_D2R N<3..0> o 2
PHYSI CAL_RULE_SET LAYER ALLOWN ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z’{ D 2a F,ROD " F,pO'LRX PC‘ E TBT D2R C P<3 * O> 33 B
- ON LAYER? i = PCl E_80D paE pcH Rx | PCIE _TBT _D2R C N<3..0>
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 [O—BCLE G KI00M TBT K PCOE 80D| QK POE PCl E CLK100M TBT P 16 33
O—BOLE QO KIOOM TET K PCOE 80D| QK POE PCl E_ CLK100M TBT_N 16 33
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ a KﬁP(‘J FﬁROD a KﬁP(‘J E PEG O_KlOOM P o 16
DP_2DP * =3x_DI ELECTRI C ? DP_2DP TOP, BOTTOM| =4x_DI ELECTRI C ? [ K PCOE 80D| QK PAE PEG CLK100M N 8 16
DP_20THERHS * =4x_DI ELECTRI C 2 DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C 2 N et 458 et LT XDP PCH TDI
— - [— > L N 16 2
DP_20THER * =3x_DI ELECTRI C ? DP_20THER TOP, BOTTOM =4x_DI ELECTRI C ? [CO—XD2_1D0 PCH 45S PCH | TP XDP_PCH TDO 16 23
DP_AUX * =3x_DI ELECTRI C 2 DP_AUX TOP, BOTTOM|  =4x_DI ELECTRI C 2 O—XED\s PCH 458 POHLI TP XDB_PCH 1M 0%
o XDP_TCK PCH 45S PCH | TP XDP_PCH TCK 16 23
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET
DP_TX DP_TX * DP 2DP
DP_TX *_TX * DP_20THERHS
DP_TX *_RX * DP_20THERHS
DP_TX * * DP_20THER
Syst em d ock Si gna| Constraints ISYNC MASTER=CONSTRAI NTS SYNC_DATE=01/ 11/ 201 A
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 PCH Constraints 2
CLK_SLOW 455 . =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STAI\DAR[% Appl e 1 nc 051- 9276
CLK_25M 45S * =45_OHM_SE =45_OHM_SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD o p
2.7.0
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o THE |Iy\SE ?IZU\IPCO\ITAIR:\IEEFI—?;I;YINPIS THEER-I—Y:
CLK_SLOW * =2x_DI ELECTRI C > R POBLOSOR AGREES TO THE, FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 103 OF 109
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise. Il NOT TO REPRODUCE OR COPY I T
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D spl ayPort Si gnal

NOTE: Di spl ayPort

Constrai nts

Physi cal / Spaci ng Constraints provi ded by Chi

pset or

GPU page.

Thunderbolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#"
TBT_SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T ’
TBT_SPI * =2x_DI ELECTRI C 2
Thunder bol t/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER &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‘@#"
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_DIi 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

Thunder bol t

I C Net

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O IBLARD TBIDP_80D. TIBIDP_TX TBT_A R2D C P<1..0>
[O—IBLARD TBIDP_80D. TIBIDP_TX TBT_A R2D C N<1..0>
[ TRIDP_80D TIBIDP_TX TBT_A R2D P<1..0>

[ TBIDP_80D TBIDP_TX TBT_A R2D N<1..0>
[O—DR_TBIPA M1 DP_80D DP_TX DP_TBTPA M. _C P<1>
O DR _TBTPA M1 DP_80D DP_TX DP_TBTPA M._C N<i1>
O IBIPA M3 DP_80D DP_TX DP_TBTPA M._C P<3>
O IBIPA M3 DP_80D DP_TX DP_TBTPA M._C N<3>
[ DP_80D DP_TX DP_TBTPA M._P<3..1: 2>
[ DP_80D DP_TX DP_TBTPA M._N<3..1: 2>
[ DP_80D DP_TX DP_A LSX M_P<1>

[— DP_80D DP_TX DP_A LSX M._N<1>

[ TRIDP_80D TBIDP_RX TBT_A D2R C P<1..0>
[ TBIDP_80D TBIDP_RX TBT_A D2R C N<i1..0>
O IBLA 2RI TBIDP_80D TBIDP_RX TBT_A D2R P<1>
CO—IBL A 2RI TBIDP_80D TBIDP_RX TBT_A D2R N<1>
O—IBLA 2RO TBIDP_80D TBIDP_RX TBT_A D2R P<0>
O—IBL A 2R0 TBIDP_80D TBIDP_RX TBT_A D2R N<O>
O—IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C P
O—IBL A AUXCH DP_80D DP_AUX DP_TBTPA AUXCH C N
[ DP_80D DP_AUX DP_TBTPA AUXCH P

[ DP_80D DP_AUX DP_TBTPA AUXCH N

= DP_80D DP_AUX DP_A_AUXCH DDC P

[ DP_80D DP_AUX DP_A_AUXCH DDC N

[ TBIDP_80D TBIDP_RX TBT_A D2R1_AUXDDC P
[ TBIDP_80D TBIDP_RX TBT_A D2R1_AUXDDC N
O IELE RD TBIDP_80D. TIBIDP_TX TBT B R2D C P<1..0>
O—IBLE RD TBIDP_80D. TIBIDP_TX TBT B R2D C N<1.. 0>
[ TRIDP_80D TBIDP_TX TBT_B R2D P<1..0>

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

DB _IBIPB M DP_80D DP_TX DP_TBTPB M._C P<3..1:2>
CO—DR IBIPE M DP_80D DP_TX DP_TBTPB M._C N<3..1: 2>
[ DP_80D DP_TX DP_TBTPB M._P<3..1: 2>
[ DP_80D DP_TX DP_TBTPB_M.__N<3..1: 2>
[ DP_80D DP_TX DP_B LSX M_P<1>

f— DP_80D DP_TX DP_B LSX M._N<1>

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

O IBL_B_AUXCH DP_80D DP_AUX DP_TBTPB_AUXCH C P
O—IBL B AUXCH DP_80D DP_AUX DP_TBTPB_AUXCH C N
= 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

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>
f— DP_80D DP_AUX DP_TBTSRC AUXCH C P
[ DP_80D DP_AUX DP_TBTSRC AUXCH C N
O—IBLSBL_aK TBT_SPI_45S | TBT_SPI TBT_SPI _CLK

_SPI_ TBT SPI_45S | TBT SPI TBT_SPI _MOSI
O IBL_SPL_M SO TBT SPI_45S | TBT SPI TBT_SPI _M SO
O—IBLSPL_CS | TBT_SPI_45S | TBT_SPI TBT_SPI _CS L

Only used on dual - port

hosts.

Only used on hosts supporting Thunderbolt video-in

ISYNC MASTER=CONSTRAI NTS

SYNC DATE=01/11/201.

Thunder bolt Constraints

C3,

Appl e I nc.
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER CA,&‘L%E%”E M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1:1_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
. SMC_ 0_S0_ | sSMB 455 R 505 | sve SMBUS SMC 0_SO_SCL 10 43
. SMC. 0_SO_ | SMB 455 R 50S | sMB SMBUS_SMC O_SO_SDA 0 a5
. SMC_1_S0_ | SMB_455 R 50S | sve SMBUS SMC 1_SO_SCL 10 43
- SMC_1_S0_ | SMB 455 R 50S [ SMB | 1 DA 40 a3
, SMC. 2_S3_ | SMB_455 R 50S | sve SMBUS SMC 2_S3_SCL 10 43
L SMC 2 S3 | SMB 455 R 50S | SV SMBUS _SMC 2_S3_SDA 0 a5
_SMC._ 3 | svB 455 Rs0s | svs | SMBUS SMC 3 SCL 40 a3
_SMC_ 3 | sSMB_455 R 505 | sve SMBUS_SMC 3_ SDA 0 a5
. SMC.5_G3_ | SMB_455 R 505 | Sve SMBUS SMC 5_G3_SCL 10 43
. SMC 5 G3_ | SMB 455 R 50S | sMB SMBUS_SMC 5_G3_SDA 0 a5
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—SENSE DI FEPAIR 1:1 DI FEPAIR CHGR CSI _P s2
[CO—SENSE_DIFEPAIR 1:1 _DIEEPAIR CHGR CSI _N 5
f— 1:1_Di FEPAIR CHGR CSI _R P -
[ 1:1_Di FEPAIR CHGR CSI_R N -
[ —SENSE DI FEPAIR 1:1 DI EEPAIR CHGR _CSO P 52
CO—SENSE _DIFEPAIR 1:1 _DIEEPAIR CHGR CSO N 5
[— 1:1_Di FEPAIR CHGR CSO R P 5
[— 1:1 _DIEEPAIR CHGR CSO R N 5

SYNC DATE=01/11/201.

ISYNC MASTER=CONSTRAI NTS

SMC Constraints

d} Appl e I nc.
®
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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 NEO(‘@#‘
SENSE_1TOL_45S * =1:1_D FFPAI R =45_0OHM SE =45_0OHM SE =45_OHM SE =1:1_DI FFPAI R =1:1_DIFFPAIR
SENSE_1TOL_P2MM * -1:1_DIFFPAIR 0.200 MM 0.100 MM =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DIFFPAIR
THERM 1TOL_45S * =11 DI FFPAIR =45_OHM SE =45_OHM SE =45_OHM SE =1: 1_DI FFPAI R =1:1_DIFFPAIR
SPKR_DI FFPAI R * =11 DI FFPAIR 0.300 MM 0.100 MM =1: 1_DI FFPAI R =1: 1_DI FFPAI R =1:1_DIFFPAIR

LI NE- TO- LI NE SPACI NG AEI GHT

SPACI NG_RULE_SET

SPACI NG_RULE_SET LAYER NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 | AREA_TYPE
SENSE * =2 1_SPACI NG 2 CPU_COWP ao * G\D_P2W
THERM * =2: 1_SPACI NG > CPU_VCCSENSE oD * oD P2W
AUDI O * =2: 1_SPACI NG >
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI ’\GﬁRULEisE.r
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e GN\ND CLK_PCI E * G\lDﬁPQW‘ o
an * =STANDARD 2 ao PCl E* * G\D_P2W
oD SATA* * oD P2W
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o o USE* . G\07P2W —
G\D_P2MWM * 0.20 WM 1000 &0 LVDS* . GO P2
PVWR_P2VM * 0.20 WM 1000 SB_PO/ER GKPAE . PR P2MM
SB_POVER SATA* * PVWR_P2MM
SB_POVER SATA* * PWR_P2MWM

Properties

a5 a6

a5 a6

a4 56 57

56 57

56 57

56 57

56 57

8 45

8 45

a5 55

a5 55

36 45

36 45

37 45

37 45

8 45

8 45

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[CO—SENSE_DIFEPAIR THERM 1TOL 45S | THERM INLET_THVENS D1_P
[CO—SENSE DI FEPAIR THERM 1TOL 45S | THERM INLET _THVSNS D1_N
[O—SENSE DI FEPAIR THERM 1TOL 45S | THERM TBT_THERVD P

O —SENSE DI FEPAIR THERM 1TOL 45S | THERM TBT_THERVD N

[— THERM 1TQl_45S | THERM TBT _M.BBOT_THMSNS P
= THERM 1TOL 45S | THERM TBT_M.BBOT_THVENS N
D THERM 1TO1_45S | THERM TBTTHVENS D2_R P
[ THERM 1TO1_45S | THERM TBTTHVENS D2_R N
[ —SENSE_DI FEPAIR SENSE_1TO1_45S | SENSE CPU _THERMD P
CO—SENSE_DIFEPAIR SENSE_1TOl_45S | SENSE CPU _THERMD N
[O—SENSE DI FEPAIR SENSE_1TOl_45S | SENSE CPUTHVMSNS_D2_P
O —SENSE_DIFEPAIR SENSE_1TOl_45S | SENSE CPUTHVMSNS D2_N
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUVCCI GS0_CS N
[CO—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUVCCI OS0_CS P
O —SENSE _DIFEPAIR SENSE_1TOl _P2MM SENSE CPUI WP_| SNS1_P
O —SENSE_DIFEPAIR SENSE_1TOl _P2MM SENSE CPUI WP_| SNS1_N
[ SENSE_1TOl_45S | SENSE CPU MWP_I SUM R P
[ SENSE_1TO1_45S | SENSE CPU WP_| SUM R N
[O—SENSE _DIFEPAIR SENSE_1TOl _P2MM SENSE CPUI WP_| SNS1G P
[CO—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUI WP_| SNS1G N
[ SENSE_1TOl_45S | SENSE CPU WP_|I SUMG R P
[ SENSE_1TOl_45S | SENSE CPUI WP_| SUMG R N
O —SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE VCCSASO_CS_P
CO—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE VCCSASO_CS N

= SENSE_1TOl_45S | SENSE VCCSAI SNS R P

[ SENSE_1TOl_45S | SENSE VCCSAI SNS R N
[O—SENSE DI FEPAIR SENSE_1TOl_45S | SENSE I SNS 3V3S0_P
CO—SENSE DI FEPAIR SENSE_1TOl_45S | SENSE | SNS_3V3S0_N

= SENSE_1TOl_45S | SENSE I SNS 3V3S0_R P
[ SENSE_1TOl_45S | SENSE I SNS 3V3S0_R N
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUI WP_| SUMG P
O —SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUI WP_| SUMG N
[O—SENSE DI FEPAIR SENSE_1TOl _P2MM SENSE CPUI WP_| SUM P
O —SENSE_DI FEPAIR SENSE_1TOl _P2MM SENSE CPUI WP_| SUM N
[O—SENSE DI FEPAIR SENSE_1TOl_45S | SENSE | SNS_HS COMPUTI NG N
CO—SENSE_DIFEPAIR SENSE_1TOl_45S | SENSE I SNS_HS_COMPUTI NG _P
[ —SENSE DI FEPAIR SENSE_1TOl_45S | SENSE | SNS HS OTHER N
CO—SENSE DI FEPAIR SENSE_1TOl_45S | SENSE | SNS_HS_OTHER P
O —SENSE DI FEPAIR SENSE_1TO1_45S | SENSE I SNS_1V5_S3_N
CO—SENSE DI FEPAIR SENSE_1TOl_45S | SENSE I SNS_1V5_S3_P

[ —SENSE_DI FEPAIR SENSE_1TO1_45S | SENSE I SNS_AI RPORT_N
CO—SENSE _DIFEPAIR SENSE_1TO1_45S | SENSE | SNS_AI RPORT_P
[O—SENSE DI FEPAIR SENSE_1TOl_45S | SENSE I SNS_SSD_N
[CO—SENSE DI FEPAIR SENSE_1TOl_45S | SENSE I SNS _SSD P
[O—SENSE DI FEPAIR SENSE_1TOI_45S | SENSE | SNS_LCDBKLT_N
[CO—SENSE_DIFEPAIR SENSE_1TOl_45S | SENSE | SNS LCDBKLT P
O—AWD DIEE 1:1 DI EEPAIR AUDI O SPKRAMP_| NR P
CO—AWD DIFE 1:1_Di FEPAIR AUDI O SPKRAMP_| NR_N

[ 1:1 DI EEPAIR AUDI O MAX98300_R P

= 1:1 DI EEPAIR AUDI O MAX98300_R N
CO—SPKR QUT SPKR DI EEPAIR | AUDI O SPKRAMP_ROUT_P
O—SPKR QUT SPKR DI FEPAIR | AUDI O SPKRAMP_ROUT_N
[ SB_PONER PP3V3_S5

= SB_POWER PP3V3_S0

J_ GND GN\ND

SYNC DATE=01/11/201.

ISYNC NMASTER=CONSTRAI NTS
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J11/J13 Board- Speci fic Spaci ng & Physi cal

Constrai nts

SYNC _DATE=01/11/201

BOARD LAYERS BOARD AREAS WEDOPNW OERERRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA 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’(;‘AZFF;
DEFAULT TOP, BOTTOM Y =50_OHM_SE =50_OHM_SE o
DEFAULT 1SL2, ISL11 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’ o
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’ CAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
27P4_OHM SE | TOP, BOTTOM Y 0.310 W 0.310 MW o 1: 1_SPACI NG * 0.100 MM 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE ISL3, 1 SL10 Y 0.182 MM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG 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 2
1x_DIELECTRIC | 1SL4,1SL9 0.050 MM 2
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‘ 1x_DI ELECTRI C * 0.090 WM ? »
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_TYPEL | NET_SPACI NG TYPE2 AREA_TYPE | SPACI NG?RUL{;;sg"r
35_OHM SE 1SL3, I SL10 Y 0.125 MW 0.125 MW DEFAULT * 0.1 MM 2 * * BGA BGA_PIMW
35_OHM SE ISL4, 1 SL9 Y 0.125 MW 0.125 MW STANDARD * =DEFAULT 2 MEM CLK * BGA BGA_P2W
35_OHML SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD BGA_P1MM * =DEFAULT 2 CLK_PCI E * BGA BGA_P2MWM
BGA_P2MM * =DEFAULT 2 CLK_SLOW * BGA BGA_P2W
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’(;‘AZFF;
40_OHM SE TOP, BOTTOM Y 0.170 MM 0.170 M1 o
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 M
40_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’(;‘AZFF;
45_0HM_SE TOP, BOTTOM Y 0.135 MW 0.135 MW ’
45_OHM SE 1SL2, 1SL11 Y 0.075 MM 0.075 MM
45_OHM_SE 1S3, I SL10 Y 0.075 M 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’(;‘AZFF;
50_OHM SE TOP, BOTTOM Y 0.110 M 0.110 MW o
50_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’(;‘AZFF;
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’(;‘AZFF;
72_OHMM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.130 MV 0.130 WM
72_OMMDIFF | IsL2,1SL11 Y 0.109 M 0.109 M 0.150 MV 0.150 W
72_OHMMDIFF | 1SL3,1SL10 Y 0.109 M 0.109 MV 0.150 MV 0.150 W
72_OHM DI FF |'SL4, | SLO Y 0.114 W 0.114 W 0.150 MM 0.150 WM
72_OHM DI FF * 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’(;‘AZFF;
80_OHM DI FF | TOP, BOTTOM Y 0.132 MV 0.132 MV 0.130 MV 0.130 MM
80_OHM DI FF | ISL2,1SL11 Y 0.081 MV 0.081 MV 0.115 MV 0.115 W
80_OHM DI FF | ISL3,1SL10 Y 0.081 MV 0.081 MV 0.115 MV 0.115 MM
80_OHM DI FF 1SL4, 15L9 Y 0.088 MV 0.088 M 0.110 M 0.110 MM ——
80_OHM DI FF * N 100 MM 100 MV =STANDARD =STANDARD =STANDARD Im

PCB Rul e Definitions

d} Appl e I nc.
®

051-9276 | D

2.7.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

109 OF 109
72 OF 72

2

1




