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J11 POVWER SYSTEM ARCHI TECTURE
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BOM Vari ant s

Bar Code Labels / EEEE #' s

BOM NUMBER

BOM NAME

BOM OPTI ONS

639- 3469

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

J11_OWPTS, CPU 1. 5G-Z, EEEE: DYKL, DORS: 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

D 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. 7G-Z, 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, DORS: HYNI X_8GB.

639-3774

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

J11_OWNPTS, CPU: 1. 7GHZ, EEEE: F27D, DOR3: SAVEUNG_8GB

639- 3660

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

J11_CWNPTS, 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: F276G; DOR3: SAVSUNG_ 4GB

639-3780

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

J11_CWNPTS, 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: SANSUNG_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_OWPTS, 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 CMN PTS, PCBA, M.B, J11 CMNPTS CRI TI CAL J11_CWNPTS

SYNC DATE=11/16/2010

SYNC MASTER=K21 M.B
I'P!!& e
K78 BOM Vari ant s
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J11 BOM GROUPS

BOM GROUP BOM OPTI ONS
J11_COVMVON 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, VCCI O1 SNS_ENG, Al RPORTI SNS_ENG, HDDI SNS_ENG, LCDBKLTI SNS_ENG

J11_DEVEL: PVT

XDP_CONN

D J11_DEBUG ENG

DEVEL_BOM MJQ: 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_PROD, HDDI SNS_PRCD, LCDBKLTI SNS_PRCD

J11_DEBUG PROD

BKLT: PROD, MO YES, XDP, LPCPLUS, VREFDQ LDO, VREFCA: LDO, XDP_CPU: BPM VCCI Of SNS_PRCD, Al RPORTI SNS_PRCD, HDDI SNS_PRCD, LCDBKL TI SNS_PRCD

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, RAMCFGR: 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

RAMCFQO: H, RAMOFGL: H, RAMCFG2: L, RAMCFGS: L, DRAM_TYPE: ELPI DA_4GB

DDR3: ELPI DA_8GB

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

Progranmabl e Parts

PART NUMBER 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 1 EEPROV Cactus Ridge (V1.2) PIB, J11/313 3690 CRITICAL TBTROM PROG
33851098 1 |G, SMC12- A3, 40MHZ/ 50DM PS MU, 99, 157BGA wg00 CRITICAL SVC_BLANK
34153434 1 1C S\ PIB, 1L wg00 CRITICAL SVC_PROG
33550809 1 64 VTSP SERAL UL 1/0 FLASH X650, 8 06100 CRITICAL BOOTROM BLANK
C T E— o B p—
34153527 1 I EF ROV PIB, 11/ 013 06100 CRITICAL 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

B 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 Cyntec
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

AL Kemet Flute Design alt

! 998- 4716 998- 4435

DRAM CFG CHART

3

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 GQLUE 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

VENDOR CFG 1 CFG 0

HYNIX o o

SAVBUNG

1 o

M CRON o 1

ELPI DA 1 1
EF CFG 2 DIE REV CFG 3
4GB o A o
Ele) B 1

1

SYNC_DATE=11/09/ 201
— —

Isvnc VASTER=)11_M.B_NCN_POR
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M sc Voltages & Control Signals
Functi onal Test Points = e
IRE
PPBUS G3H 751 NC EDP_TXP<0. . 3> e — TP EDP TX P<0..3> .
~MARE_BASES =
D TRE PPVI N _SW TBTBST s as e 5 TROE
. EDP TXN<O. . 3> — TP EDP TX N<O..3>
J4001: AirPort / BT Connector J5600: Fan Connect or == PPBUS S5 HS COVPUTING LSNS ~VRKE_BASE=TRUE e = °
Fone TSt FneTesT fr IRE PPDCI N_G3H 7 NC_EDP_AUXP e — TP EDP AUX P
~MARE_ BASE=TRUE =
[ IRE PP3V3 WAN F (Need 6 TPS) 36 a1 [ IRE =PP5V_SO_FAN 7 a7 = IRUE LUSVAZ_Cot ’ NC_EDP AU)(I\IJ TP_El
= TRE W FI_EVENT L 26 40 41 = e EAN RT TACH . = RE PPVRTC G3H ) NG _EDE_ALRO me — DP_AUX N
[ IRUE PCIE AP R2D N 36 68 s TR EAN RT PWM - [ — TRUE PP5V S5 7 NC_CPU_THERMDA TRE — TP CPU THERMDA
MAKE_BASE=TRUE -_
F— e PCIE AP R2D P 56 68 (Need to add 1 GND TP) - e BESY _SUS 7 NC OPU THERVDC
[ TRE. PCl E_CLK100M AP_N 16 36 68 = IR PP3V3 S5 . T R e — TP CPU THERVDC
= e PCl E_CLK100M AP P 1o 50 o J5700: | PD Fl ex Connect or [ TRUE PP3V3 SUS 7 NC CPU RSVD<30. . 45> e — TP _CPU RSVD<30. . 45>
D o me USB BT CONN P 50 67 o S i SMC PVE $4 VAKE L w0 o—== PP3V3_S3 ’ NC. CPU_RVDSE. . 27> — TP cPU RsVDS
[ — LB USB BT CONN N 3 67 s RE PP5V TPAD FI LT " f— IRE PP1V8 SO 7 NARE_BASESTRUE — = U RSVD<S, . 27>
[— IRE PCIE AP D2R P 16 36 68 fa—t IRE =PP3V42 G3H TPAD 7 a8 [t TRE PP3V3 SO T
[=? IRE PCIE AP D2R N 16 36 68 D e PP3V3 TPAD COWN - [ i PPLVS S3 766
NC PEG R2D CP<15.. 2> TRE — =
[ TRUE PCIE WAKE L FE. = e USB_TPAD P o o [ TRUE PP1V5 S3RS0 e A EASE T E — =PEG R2D C P<15..2> °
[ TRE AP_RESET CONN L 36 =t e USB TPAD N 5 o [— IRE PP1V5 SO 7 NC PEG R2D CN<15. . 2> " — =PEG R2D C Nk15..2> N
o> me AP_CLKREQ O L s o> me =1 2C TPAD SDA 1o a0 o—ue PPLVOS_SO 7 G PEG DoRp<1s, 25 me
[ — IRUE. PP3V3 S3RS4 BT F 36 s TRE =1 2C TPAD SCL s s [ TRE. PPVTTDDR S3 . e oimart — = =PEG D2R P<15..2> °
(Need to add 8 GND TPs) =t TRE SMC_ONOFE L o a1 a5 [— TRE PPOV75_S0_DDRVTT 7 _NC_PEG D2RN<15. . 2> e — =PEG D2R N<15..2> N
'CCSA MAKE_BASE=TRUE —_—
) [ IRE SMC LID 40 a1 a8 51 = TR PRV 50_CPU 7 -
J4501: SATA SSD Connect or fa— 1RE SMC TPAD RST L s [— TRUE PP1VOS5_SUS 7
FUNG_TEST i, (Need 5 TPS) (Need to add 5 GND TPs) [ e BRLSY 18T 7
[ Tee SAixss:g SZSD FLT - = e PP3V3 TBILC 7 (Need to add 27 GND TPs)
[ S— RP o7 o J6900: DC-In Connect or == PPLVOS TBTLC
= IRE SATA SSD D2R N . FoneTEST f— IRE PP1V05 SO PCH VCCADPLL . _—
[ 1mE SATA SSD R2D N s o7 [ TRE =PP18V5 DCI N CONN e (Need 4 TPs) = TR PEVOORE_SO_cPU ’
[— IRUE SATA SSD R2D P 37 67 [— IRUE =PP5V_S3 LI O CONN 7 51 (Need 3 TPs) [ — IRUE PPVCORE SO AXG 7 16 _TP_PCIE CLK100M PE4N NC PCIE_CLKI0OM PE4N
f— IRE SMC OOB1 RX L a7 40 (Need to add 5 GND TPs) [ IRE PP1VS _S3 CPU VCCDO 7 16 _TP_POIE CLKIOOM PE4P NC PCIE CLK100M PE4P
= IRUE SMC OOB1 TX L 37 40 a1 | — — PP1V0S SO _CPU VOCPQE 7 TP_POI E_CLK100M PESN NC_PCIE_CLKI0OM PESN
s RE PCIE SSD D2R N<1> o a7 65 J6903: Speaker Connect or [ IBE EP1VE_S0_CPU VOCPLL R 4 1P PCIE CLKI00M PESP NC POLE G K10OM PESP
f— IRE PCIE_SSD D2R P<l1> o a7 65 FUNG TEST f— IRE PP1V0S_TBTCI O 7 TP_PCIE CLKI00M PESN NC PO E CLK100M PE6N
f— IRE PCIE_SSD R2D N<l> a7 s o e SPKRAMP ROUT P oo m fr— IRE PPBUS S5 HS OTHER | SNS ; TP_PCIE_CLK100M PESP NC PCIE_CLK100M PEGP
[ IRE PCl E_SSD R2D P<1> 37 65 =t e SPKRAMP ROUT N o [— IRE PPDCI N _G3H | SOL 7 TP_PCIE_CLKIOOM PE7TN NC POl E_CLK100M PE7N
= e PCI E_CLK100M SSD N o o e (Need to add 3 GND TPs) fr— IRE PP5V_S3 ; TP_PCE aLKiooM PETP NC POIE OLKL0OM PE7P
= TRE PCI E CLK100M SSD P 16 37 65 [ TRE PPSV_SO 7 TP PSCC P13 NC PSOC P13
s S0 QKEEOL 1057 J6950: Battery Connector == PR3VE 5t 7 TP SATA B (AN INSERINE,
C [— IRE L 25 37 FUNG_TEST TP_SATA B D2RP NC SATA B D2RP
[— IRUE SATA PCI E_SEL a7 [— IRUE PPVBAT G3H CONN 51 52 (Need 4 TPs) TP_SATA B R2D ON NC_SATA B R2D ON
[ IRE SSD _P3V3S0_EN a o IRE =SMBUS BATT_SCL 3 51 TP_SATA B RD CP e SETRE NC SATA B R2D CP.
(Need to add 6 GND TPs) fa—t IRnE =SMBUS BATT SDA 2 51 16 __TP_SATA D D2RN T WEBASETRE . SATA D DoR
o= 15 LETECT L . NO TEST Net vy By o
rmcrest  J4700: LI O Connector (Need to add 4 G\D TPs near — S o e e S —
[ TRE =PP3V42 G3H ONEW RE. 2 s J6950 and 1 for shield) POiER 5 GVALS 16 TP SATA D R2D CP NG SATA D RRD CP
> me =PP3V3 SO AUDI O - D VOCSASO SREP = i a— NG SATA £ Do
= e —PP3V3RLV5 SO AUDLO e J9000: Internal DP Connector — me VOCSASO SETI R s io JESATA EDRRP NG SATAE D2RP
INC_TEST 16 TP _SATA E R2D CN NC SATA E _R2D ON
= TRUE SYS ONEW RE 30 40 Fu = S ML) SEIL 53
[ TRE. SMC_BC_ACOK 20 40 a1 [ — TRUE PPVOUT_SW LCDBKLT 62 64 (Need 2 TPs) D e VOCSASO SETL - 16 __TP SATA E RD &P NC_SATA E_R2D CP.
[ IRE —USB PWR EN 28 30 o1 [ — IRUE PP3V3 SW LCD 62 (Need 2 TPs) 16 __TP _SATA F D2RN NC SATA F_D2RN
e 1 2C LI O SDA . s TR | 2C TCON SDA R o No_TEST 16 __TP _SATA F D2RP NC_SATA F_D2RP.
o mE =12C Lo sa 5 4 O—== LED RETURN 6 62 61 R N CRLLG BLLE 1 TP SATAF F2D OV me NC SATA E F2D O
= IRUE =12C MKEY SCL 39 43 [ m— — LED RETURN 5 62 64 17 TP CRT 16 GREEN NC CRT |G GREEN 16 TP SATA F R2D CP NC_SATA F_R2D CP
= e —1 2C M KEY SDA o [ TRUE LED RETURN 4 o2 64 ot e NG ORT 1G RED
= TRE AUD | PHS SW TCH EN 25 a0 — i LED RETURN 3 52 64
o =E AUD | P_PERI PHERAL DET 16 2 {— TRUE LED RETURN 2 62 64 S = Hlepcax
[ — IRUE. AUD | 2C I NT L 16 30 [ — IRUE. LED RETURN 1 o2 64 17 TP _CRT |G DDC DATA — I:ijszru NC CRT | G DDC DATA TP_PCH TP18 NC PCH TP18
= TRE AUD GPI O 3 20 50 [— TRE DP | NT_HPD CONN o2 B TP PCH TP17 NC_POH TP17
s R SPKRAMP | NR N 39 50 71 [ — TRUE DP [ NT_AUX CH C N 62 o5 17 TP CRT 1G HSYNG = e NC CRT 16 HSYNG TP PoH TP16 NG POH TP16
[— IRUE SPKRAMP I NR P 30 50 71 [ — IRUE DP INT AUXCHC P 62 65 17 TP CRT I G VSYNC — I:Kfmg:ru NC CRT 1 G VSYNC TP_PCH TP15 NC PCH TP1S
= TRUE USB EXTB N 20 30 67 [ — IRUE. DP INT M._F P<0> 62 65 TP _PCH TP14 NC_PCH TP14.
= =E USB EXTB P 2t 30 67 [— TRUE DP INT_ M. F N<O> o 65 N — me__ NG LVIS 16 CTRL OLKC TP_PeH TP13 NC PoH TP13
e USE_CANERA N o D IRE 12C TCON_ SCL_R o LE-LvDs LG CTR_DATA e TP PGH TP12 NC PoH TP12
= e USB CAMVERA P 16 30 o (Need to add 5 GND TPs) PO LVDS vBe oS NG POH LVDS VG
IP_PCH TP10 NC PCH TP10
B = R HDA_SDOUT 1639 68
- IRE HDA BI T CLK 16 39 68 16 _TP HDA SDINI N TP _PCH TPO NC_POH TPO
[ IRE HDA_SDI NO 16 30 68 16 _TP_HOA SDIN® e HOA SDLIE TP_PCH TP8 NC PoH TPB
[ TRE USB EXTB OC L 23 39 16 _TP_HDA SDIN3 NC HDA SDI N3 1P PCH TP7 NC POH TP7
= IRE HDA RST L 16 30 68 TP_PCH TPG NC POH TP6
TP_PCH TPS. NC_PCH TPS
s IRE HDA _SYNC 16 39 68
18 _TP_PCl_PME L NC PCI_PME L TP_PCH TP4 NC _PCH
[— IRUE USB3 EXTB RX RC N 39 67 FUNC_TEST J5715: KB BKLT Connect or 18 _TP_PCl_CLK33M QUT3 B NC_PCl_CLK33M OUT3 TP_PCH TP3 o
[ — TRE USB3 EXTB RX RC P 39 67 O—m=me KBDLED FB w® X b ot 102 S
[— TRE igg EXTS K g z 39 67 o—=e KBDLED ANCDE w® — t z :j
IRE EXT
= (Need To add 5 GND TPs) o er (Need to add 2 G\D TPs) 16 TP cline ak R NC aliNK K
[rErE=rrs
16 TP _CLINK DATA — IRE NC CLINK _DATA
J 6955 LL EFFEC‘I’ CO 16 TP CLI NK RESET L _— MAKE_BASE=TRUE NC CLINK RESET L 8 TP _LVDS | G B CLKN —_— IRE. NC LVDS | G B CLKN
runctest - J5100: LPC+SPI Connect or FUNC_TEST : Al nnect or T WAKE_BASETRE 8 TP LVDS IG B CLKP j— Tme oo™ Nc VDS IGB aKP
R —PP3V3 S5 LPCPLUS w [ — IRUE fNC LIDR e 16 _TP_POLE CLK100M PEBN — e NC PCI E_CLK100M PEBN TP _LVDS |G BKL PYWM VI BASESTRE NG LVDS 1 G BKL PYWL
[ TRUE =PP5V_SO_LPCPLUS a2 O—m=e =PP3V42 G3H HALL 751 16 _TP_POIE_CLK10OM PEBP e aseTRE NC PG E CLKI00M PEBD WKE_BASE-TRUE _—
F TRE LPC AD<3..0> 16 10 42 68 T meseeRE
= IRE SPI_ALT MOSI w
[— IRUE SPI_ALT M SO 42 SMC BS ALRT L —_ NC_SMC_BS_ALRT L
= 1mE LPC FRAME L 16 40 42 68 17 TP_SOVO TvaLKI NN . NG SOVO TveLKg AN — e
[ — IRUE. PM CLKRUN L 17 40 42 17 TP_SDVO TVCLKI NP NC_SDVO_TVCLKI NP
| — e SME TV 40 41 a2 17 TP_SDVO STALLN
— IRE NC _SDVO
= e LPCPLUS RESET L 25 42 o8 T U0 STALLN
17 TP_SDVO STALLP IRE. NC SDVO STALLP.
= IRE SMc_TDO 0 a1 a2 — e s e
IRUE TP _SMC TRST L a2 17 TP_SDVO INTN — ImE NC_SDVO | NTN.
= =T
e TP SMC MDL " 17 TP_SDVO | NTP. — IRE_ NC _SDVO | NTP.
= Bl arT=rTs
= IRE SMC TX L w0 41 42 :
A = IRE LPC CLK33M LPCPLUS 25 a2 60
23 _TP_XDP_PCH OBSFN A<O..1> NC TP _XDP_PCH OBSFN A<O..1>
s R SPI ROM USE_M.B 19 42 4o [SinC MasTER-(Ko0 M.B) YNC_DATE=
D IRUE SPI ALT CLK a2 23 :z i;:—!mmszN B<0..1> z TP_XDP_PCH OBSFN B<0..1> SYNC TE=(02/ 16/ 2010
mE SPI_ALT CS L = L XOEPQ OO i
= LPC SERI a2 23 _TP_XDPPCH HOOK3 NC_TP_XDPPCH_HOOK3 Funct i Onal Test / No Test
[— IRUE RQ 16 40 42 23 _TP_XDP_PCH OBSFN D<O0..1> NC TP _XDP_PCH_OBSFI )
LPC_PWRDVWN L N Do, . 1>
= e Sp—— e — 051- 9276 |D
[ — IRUE SMC TDI 40 41 42 - ple I'nc.
23 _TP_XDP PCH HOOK! NC TP _XDP_PCH HOOKE
= TEE SMC TCK w0 a2 <) 2.7.0
[— IRUE 2& RESET L 40 41 42 52 16 _TP_PCH GPI 064 CLKOUTFLEXO NC PCH GPI 054 CLKOUTFLEXO NOTI CE OF PROPRI ETARY PROPERTY:
[ TRE ROVBOO a1 a2 16 TP POH GPI 065 CLKOUTFLEXL NC POH GPI 065 OLKOUTFLEX1 THE L NECRMATL ON_ CONTAINED_HEREI N | S THE
D IRE SMC RX L 40 a1 42 16 _TP_PCH GPI 066 _CLKOUTFLEX2 NC _PCH GPl 066 _CLKOUTFLEX2 THE P@SSOQPAG?EE;YTBFT?EPPIE&LBCN NG
= TR LPCPLUS GPl O o a 16 _TP_PCH GPI 067 CLKOUTFLEX3 NC PCH GPI 057 CLKOUTFLEX3 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 7 OF 109
(Need to addGG\lDTPs) 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 6 O 7 2
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51 6

"G3Hot" (Al ways-Present) Rails 3.3V Rails
= — =PP: S5_REG PP3V3 S5
=2 =PPBUS G = e BV s o o PP P Y ST E T VLTS3
M N_NECK_W DTH=0. 25 nm M N_NECK_W DTH=0.2 MM MAKE_BASE=TRUE
IR S e p—=—"PRaV S5 P
— =PPBUS SO LCDBKLT 6 — =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
% ¢ —VGTAGET2. BV <

s =PPVI N S5 HS COVPUTI NG | SNS

=PPVIN S5 HS OTHER | SNS R

as

PPBUS S5 HS COVPUTI NG | SNS

45 SPPVIN S5 HS OTHER | SNS

M N_LI NE_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

=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_S0_VNON
=PP5V_SO_KBDLED

—

60 =PP3V3 S4 FET

=PP3V3 S5 LCD
=PP3V3 S5 _PCH
=PP3V3_S5_PCHPVWRGD

— =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. 20MV 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 FET

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

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
W.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_S0_VMON
=PP3V3 SO P1V5S0

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

=PP3V3 SO | 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 S3RS0O 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

— =PP1V05 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=T. 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 Mounti 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 Tl 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

I / O Pogo Pins

SSD Boss

Z0915
STDOFF- 4. 5CDL. 9H SM

— 860-1327

USB/ SD Card Pogo

CRI Tl CAL

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

—©

Can Sl ots
SL0902
i TH- NSP

SL-1.1X0.4-1.4x0.7

= 998-2691
SL0904

TH NSP

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

998- 3975

SL0906
N TH- NSP

870-1940

2x MDP connect or

2x USB connect or

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

998- 2691
SL0908
TH NSP
1
SL-1.1X0.45-1. 4x0.75

998- 3975

SL0910

TH NSP

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

998- 2691

2x TBT chip

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> MAKE_BASESTRUE pp TBTSNK1 M. C P<3..0> 3 68
" o e e : 5%2 17 _TP_DP 1 G C MN<3..0> — WKEBAETRE b TBTSNKI M. C N<3.. 0> 3 68
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 2 012 17 _DPB I G AUX CH N VAKE BASETTRUE Db TBTSNKL AUXCH C N 3 s
MAKE_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 IGDCTRL QK e T OP TBIPE AUXOH ON —_VAKE_BASESTRE \C DP_TBTPB_AUXCH_CN R0909*
16 __PCIE CLK100M ENET N NC PCl E CLK100M ENETN ,; TP DP IG D CTRL DATA — WWKEBASETRERD |G D CTRL DATA £0 % ——VAKE_BASESTRUE 100K
PCl E_CLK100M ENET P NC PCl E_CLK100M ENETP — MEBASETRE ow
- PCl E_EXCARD D2R N NC PCl E_EXCARD D2RN 7 TP DP IGB MP<3..0> — DP TBTSNKO M. C P<3..0> 56 "W
e 57 =PP3V3 SQ DP DDC 1, _TP DP I1G 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 S0 N
16 __PCIE CLK100M EXCARD P NC PCI E_CLK100M EXCARDP. W 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> 5 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 a3 68
DP_TBTSNKO_DDC_DATA — DPA_| G DDC DATA = =
o 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
o8 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 63 16 _NC PCIE 6 D2RP — WAKEBASETRE pgE TBT D2R P<1> 23 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 MMKEBASEETRE - 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 LYy 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> e
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<1> 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 ¢y ® 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>
. odes ) s B0 UNUSED SDCARD USB Al i ases bR S 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_EXTC 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 T DASETTRE NC USB3 EXTD RXP, VAKE_BASE=TRUE -
1 USB3 EXTD RX N S BASESTRE 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 Si gnal 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 VAKEBASESTRE 16 [T¥)—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 (OT}—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
ke 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 =i e B L SMC Al i ases
60 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 —
6055 __TBT B D2R N<O> —me NC TBT B DORN<O> R0916%| RO917'| R0918'| R0O919*| 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,
s ___TBT B LSTX — e NC TBT B LSTX
—— MAKE_BASE=TRUE
60 33 __DP_TBTPB M_C P<1> — DP_TBTPB M._CP<l> Unused PGOCD si gnal
—— NAKE_BASE=TRUE
60 33 __DP_TBTPB M_C N<1> — __NC DP_TBTPB M_CN<1> TP_P1V5S3RSO_RAMP DONE _ — P1V5S3RS0_RAVP_DONE am e
—— NAKE_BASE=TRUE MAKE_BASE=TRUE —
DP_TBTPB M._C P<3> — DP_TBTPB M._CP<3> TP_DDRREG PGOCD — DDRREG PGOOD
69 33 T WARKE_BASE-TRUE 23 19 __XDP_DD3 PCH GPl 049 ENET LOW PWR PCH ENET _LOW PWR _PCH 19 VAKE_BASE=TRUE — <
60 33 __DP_TBTPB M. C N<3> — NC DP TBTPB M. CN<3> 2316 __XDP_DC3 PCH GPI 019 SATARDMVR-ERF™E ——  SATARDRVR EN 6
—— NAKE_BASE=TRUE MAKE_BASE=TRUE  ——
16 __PCILE CLK100M FW N — NC_PCI E_CLK100M FWN
—— NAKE_BASE=TRUE
16 __PCIE CLK100M FW P, — NC PCIE_CLK100M FWP
—— NAKE_BASE=TRUE
s __=PEG D2R P<1..0> — PCIE_SSD D2R P<l..0> s 37 65
—— NAKE_BASE=TRUE
s __=PEG D2R N<1..0> — PCIE _SSD D2R N<1..0> s 37 65
—— NAKE_BASE=TRUE
s __=PEG R2D C P<1..0> — PCIE SSD R2D C P<l..0> s7 65
—— NAKE_BASE=TRUE
s __=PEG R2D C N<1..0> — PCIE SSD R2D C N<l..0> s7 65 1o _M.B RAMCFG3
—— NAKE_BASE=TRUE
1o _M.B RAMCF@
B - =
w __POE_ENET D2R N NC PCIE ENET D2RN 19 _MLB_RAMCEGL | 5 WASTERSKOL MLE SYNC _DATE=05/ 15/ 201
~— MAKE_BASE=TRUE
- M.B_RAMCFGD . .
1 __PCLE ENET_D2R P —me  NC POIE ENET D2RP i Si gnal Al i ases
—— MAKE_BASE=TRUE
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NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
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o o VEM A 31> BBL7 | sa DO 31 SA7D®77 —“—LM VEM A T 28 66 66 29@&5&“& SB_DQ 30 SB?%,G&“MM@ 30 66
o 2 EE MEM A _DO<32> "‘I YR A = 2 0 o n@>NEM B DO<31> o g  BFIO|sp pga31 SB_DGS_ 7| AK6L MVEM B P<7> e
o ngry VEM A DO<33> o g ARA3 | sa DO 33 sA v o] B35 MEM A A<O> R o SDE%EM‘-.& SB_DQ 32
oo 0@y NVEM A DQ<34> gy  AWS A DQ 34 SA_a_1| BB34 'I VEM A_A<1> @m ; o MEM B DO<33> o9 BFAS iS5 0o 33 semAo| BF32 gy MNEMB A<O> mrryeo 052 0
w oy VEM A DO<35> o0 Bta | sa po 35 VA =15 NEM A AcD> e o o EyVEMB_DOS3A> g 223 55,00 34 sewnilBES3 o NEMB A<I> s
o ngory MEM A DOS36> o g BOSS |sa oo 3s oA M 3| BDS5 NEM A A<3= i o oy MEM B DO<35> o g  BF52|sp pQ3s SB_MA 2| BDS3 VEM B_A<2> e
o 28 NVEM A 37> ARAS | op DO 37 SA7W74W 27 28 32 66 o 0@y VEM B DQ<36> o g,  BDI9 Isp pQ 36 SB_MA_3| AU30 o VEM B A<3> OO 20 20 52 56
w2 NEM A 38> AT48 | o DO 35 g VEM A Acte 27 28 32 66 66 an@w SB_DQ 37 SB_MA 4| BD30 NMEM B_A<4> 20 30 32 66
w QEE—L‘-‘—NEM A_DO<39> A48 | on DO 39 SAimieW 27 28 32 66 66 30 MEM B 38> BD54 | s pQ 38 SB_MA 5| AV30 MEM B A<5> o 50 22 6
o6 28 MEM A 40> BA49 | sp DQ 40 s(m(vW e o 0@ VEM B_DO<39> g g  BES3 1S pQ 39 sB M 6| B8O g MNEMB A<6> ~ momyee a0 3266
o 28 VEM_A_DO<41> AV49 | ep DO 41 SA7W78W 27 28 32 66 o soq@y—VEM B DQ<40> oy  BFS6 |sp pQ 40 SB MA 7| BD20 g MNEMB A<7> eemzsa0 s e
o 28 VEM_A_DO<42> BESL | sa D0 42 %7W79WW@ 27 28 32 66 o oy VEM B DQ<41> o g  BEST|sp pQa1 sB MA g BES0 g MNEMB A<8> omyzea0 a2 se
o 2T MEM A DQ<43> o g AY53 | sp_pQ 43 v IUW 27 28 32 66 oo 0@y VEM B _DQ<42> o  BOS9 |sp pQ 42 sB_wA 9| BE28 MVEM B A<9> 2o 30 32 66
o ngry VEM A DO<dd> o g BB49 | sa DO 44 %WNMW 27 28 32 66 o 0@y VEM B DQ<43> o g  AY60 |sp pQ 43 SB_MA 10| BD43 *— EM B A<10> joaing N
w oy MEM A DO<A5> gy,  AUIS fsA 0O 45 A 12| B30 e NEMA ASI2>  E i wonggy MEM B DO<A4> o BES4Isy o 44 s8 A 1] AT28 MEM B A<11> I
« s gory VEM A DO<46> o O BA53 | 5a b0 46 SA_wa_13[ AW NEM A_A<13> et o 0y VEMB_DOEAS” g5 80045 sB_wa_12[ AV28 MB A<12> 2 50 32 00
wngmy MEM A DOSAT> g  BBS5|sp poa7 SA A 14| AY28 NEM A A<lds o 92 o0 oo 0@y VEM B _DQ<46> oy  BAS8 |sp pQ 46 SB_MA 13| BD46 MVEM B_A<13> IO
o @y NVEM A DO<A8> oy  BASS 1SA DQ 48 sz(m(mW Tnee o 0@y MVEM B DO<A7> gy, AW |sp pg 47 SB MA 14| AT26 g NEM B A<14>  (o9my 20 50 52 66
o 2 MEM_A_DQ<49> AVE6 | o DO 49 SRS A SRS — @D T e o o@Dy NEM B DO<A8> oy  AWS |sp pg 48 SB_MA_15| AUZ2 MEM B_A<15> o v a2 o8
CSnmnaee Th iy CSm s ST hminal B ——
66 28 > AP53 | sp DQ 51 o8 20 SB_DQ 50
56 28 NVEM A 52> AVE4 | an 56 0B MEM B DQ<51> oy AN59 | sB pQ 51
o6 28 MEM A_DQ<53> ATS4 Ss?%:i 56 0B MEM B DO<52> o g AUS9 | sB pQ 52
o 20 VEM A 54> APS6 | sp DO 54 o 0@ VEM B DO<53> o g AW |sp pg 53
o6 28 MEM A_DQ<55> AP52 | sp Do 55 o soq@yVEM B DO<54> o g ANS8 | sB DQ 54
o 28 MVEM A_DQ<56> ANS7 | A DO 56 o soq@yVEM B DO<55> o g ARS8 | sB pQ 55
B o ngery MEM A DOS57> ol ANS3 | sp 0 57 o 0@ MEM B_DQ<S6> gy AKSE |58 00 56
56 28 MEM A_DQ<58> AGS6 | sp b 58 56 3B MEM B DO<57> o g AL58 | sB pQ 57
o 28 MEM_A_DQ<59> AGB3 | A DO 59 56 0B MEM B_DO<58> gy AGE8 | sB pQ 58
o0 2 NEM_A_DO<60> ANS | o b 60 w oy MEM B DO<59> oy AGSO|ss 0 59
o 28 MEM_A_DQ<61> ANG2 SA*Dgsl o5 0L NVEM B_DQ<60> > AVBO | sB pQ 60
o 28 MEM_A_DQ<62> AGBS | A DO 62 56 0B MEM B DO<61> o g AL59 | sB pQ 61
« oy VEM A DO<63> @O AKS6 | sa 00 63 o ooy MEM B DO<62> o0 AF6l|sp oo 62
- o soq@yVEM B DO<63> g g AH60 | sB pQ 63
66 32 28 27 MEM A_BA<0> BD37 | sA BS 0 -
o 52 28 27 M A BA<1> BF36 | o BS 1 o6 32 30 20 qom}VEM B_BA<0> o B&39 | sB BS 0
66 32 28 27 MEM A _BA<2> BA28 | sa BS 2 66 32 30 20 M B_BA<1> BD42 | 5B BS 1
o *- - w0z @m-VEM B BA<2> o, AT22|sp s 2
66 32 26 27 MEM A _CAS L BE39{ sa cas* -
o 32 26 27 <« I\/EM_A_RAS—"—CL BDB9 sA RAS 66 32 30 29 MEM B_CAS L AVA3 | sp cas*
o 52 28 27 < NEM A WE L bl Atad oA Ve 56 32 30 29 (OO} MEM B_RAS L ¢ BF40] sB_RAS*
an - —e——L~Tgsa o6 52 30 20 o}VEM B VE L ¢ BD45] sB_wE*
A
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=PPVCORE_S0_CPU

141297

=PP1V05_S0_CPU_VCCI O

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 [ O VDDQ 4| _AJ40
ABS5 yAXG 7 oo vDDQ 5| AL30
AB56_|\/AXG 8 ; vDDQ 6| _AL34
AB58 |\aXG 9 - VDDQ_7|_AL38
AB59_AXG 10 vDDQ 8| _AL42
ACB1 |yaxg 119M T-TABLE VDDQ 9| AMB3
ADA7_|\axg 12CR! TICAL VDDQ 10| AMB6
ADA8 lyAXG 13 VDDQ 11| AMA0
AD50_|VAXG 14 9 VDDQ 12| AN30
AD51 lVAXG 15 z VDDQ 13| AN34
AD52 |VAXG 16 ¢ VDDQ 14| ANSS
ADS3 lVAXG 17 <3 VDDQ 15[ AR26
AD5S_|\/axG 18 % E vDDQ 16| AR28 =PPVCCSA_S0_CPU
AD56_|VAXG 19 ’ VDDQ 17| AR30 e
AD58 |yAXG 20 E VDDQ 18| AR32
ADE9_|\axG 21 VDDQ 19| AR34 =PP1V5_S3_CPU_VCCDDR
AEA6 ARG6 26 1512 10 7 T = 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 STBE-RorTa,, 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 3& 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
uL0 CCS,
T61 Jvaxa 20 @5 vocsa _sense & CPU_VCCSASENSE oD =
w6
a7 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
VT VA 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 VB |yaxa 49 )P
VB2 lVAXG 50 L4
VS VAXG 51
Vb5 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 | iiew Y48 IVAXG 55
5402 Y61 IVAXG 56
CPU AXG SENSE Py note vaTage=1 05 15 v sense iy
GAS v ENSE
= = Not 6. VOLTAGE=0V SSAXG_SENS! [
w7, _=PP1V8_80_CPU VCCPII _R B33 \ooPLL_1
BCL lvcopLL_2 %2
B |lveopLL_3 BT
12
15 12 7 _=PPVCCSA SO_CPU
R1371* L17 lvoesa 1
) 100 L21 lvcesA 2
NEAREUAR SPERBOATN 1) 16w N16 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 lveesa 11
V16 lvocsa 12
V17 lvcesa 13
V18 lvcesA 14
V21 lycesa 15
V20 _lvcesA 16

(NOT control | ed by VOO O_SEL)
vee_1 uU1000 Vool 0 1| AF46 Fixed at 1.05v
vee 2 BGA veal o 3| A8
vee 3 (6 OF 9) veal 0 a4l AGS0
\vec_a 2 voa o 5| AL
\vee s 9 veal o e|_AIL7
\vee 6 ? o veal o 7| A2l
vee 7 [N vcal o 8| _AJ25
\vee 8 ; Vool 0 of AJ43
vee 9 - vcal 0 10f AJ47
\VCC 10 VvCal O 11] AKSO
VCC 11 v 7 TaBL vea O 12| AKSL
vee 12 vcal 0 13| ALl4
vec 13 CRITICAL vcol o 14| AL1S
vee_14 vcol o 15| AL16
\vee 15 veal o016 AL20
vee 16 vea o 17| AL22
vee 17 vcal o 18| AL26
\vee 18 veal 0 _19] AL4S
\vee 19 veal 0 20| AL48
\vee 20 vcol o 21| AMLE
\vee 21 VCCl O 22| AMLY
vee 22 veal O 23| AVeL
\vee 23 VCCl O 24| AVA3
vee 24 veal O 25| AMAT
\vee 25 veal o 26| AN20
\vee 26 veol 0 27| A2
voe 27 veal 0 28| AMS
\vee 28 § veal o 29| AN48
ngg g veal o 30| AAL4
= < veal O 31| AALS
VCC 31 ) - AB17
2 veal 0 32
\veC 32 o AB20
veal 0 33
\vee 33 AC13
Voo 24 VCal O 34
Voo 3 veal O 35| ADLE
35 vcal o 36| _ADL8
\VCC 36 AD21
> veal 0 37
Ve 37 3 vea o 38| AEL4
\vee 38 [ . AE15
? Vcal 0 39
veC_39 Vol O 40| AF16
VOC_40 E Vool 0 41| AF18
VOC_41 ) 42| AF20
Voo a2 VCal 0 42
Voo 43 veal O 43| AGLS
= VCCol O 44| AGLE
veC_a4 Vel 0 45| AGLY
vee 45 Vo O s A0 =PP3V3_S0_CPU_VCCl O _SEL |
VCC_46 voa O 47| AL NOSTUFF
v 47 voa o 48| A4 R1320! =PP1VQ5_S0_CPU VCCI O 61012 14
— 10K
VOC_48 vcol 0 49| AJ1S 50
\VCC_49 1/ 20W 1R1302 PLACE_NEAR=U7400. 17: 2. 54nm
vee_s0 vcol o 50| W6 201, 130 1R1300
Ve 51 veaol o 51| W7 1%, PLACE_NEAREUL000. C44: 2. 54mm Z‘Q
\VCC 52 For Future Conpatibility ML ’%zuw
voc 53 veal o_SeL| BS22 2 R143;10 ,201
Ve sa 01 voowd 260 1 s 65
\VCC_55 i VCCPQE_1| AMRS 714 PLACE_NEAR=U1000. A44: 38nm
vee 56 53 VCCPQE_2| AN22 R1311
VCC757 a’é 2011/ 20w 01 /\N\/zﬁ% M CF’LJ—VI DSO_K 56 65
\vee 58 a VI DALERT* |5 A44 o CPU VIDALERT L R | oD
- o=
Ve 59 s Vi DscLk| B43 -« CPU VIDSCLK R R1312
\vee 60 Wi psouT|_ 44 o CPU VI DSOUT R sonzowOE AN 2t CPU_VI DSOUT D s o
\vee 61
\vee 62 Wy  VCC_SENsSE| F43 - CPU VCCSENSE P —PPVCORE SO CPU
voo_63 94 vss_sensel 43 -+ CPU VCCSENSE N _SO_ 7oz
gz = = — =PP1V05 SO _CPU VCC Q75012 14
veC_64 ©3 veo o sensel ANI6 g CPU VOOl OSENSE. P
veC_66 vss_sense_vea d_ANL7 o CPU VOO OSENSE [N
Wepdd e RL360'| |'R1362
.| 100 100 PLACE NEAR=U1000. AN16: 50. 8mm
VCC_69 PLACE_NEAR=U1000, F43: 50. 8mm 1% 1% PLACE_SI DE=BOTTOM
\vee 70 PLACE_SI DE:EOTTO\dwélﬁ\éV %’{ZJEF
> 402, | |,402
vec 71 PLACEMENT NOTE:
xg*zi Note QA TAGE=1 ) @ 56 65
> oD 56 05
\VCC 74 Not e. VOLTAGE=0V
\VCC_75 Note. VO TAGE=1 05 QoD 56 s
vee. 76 Not e. VOLTAGE=0V oD o0 &
1 1
R1361 R136%LACE7NEAR:U1000. AN17: 50. 8nm
PLACE_NEAR=U1000, : 100 100
= PL}&%&is%E:E%‘rqw 1% 1% PLACE_SI DE=BOTTOM
1/ 16W 1/ 16W -
NE-LF "
402, | | ,402

PLACEMENT NOTE:

Pl ease pl ace all

sense line resistors on BOTTOM si de.

SYNC _VASTER=J11 M.B
TTILE

SYNC _DATE=10/18/2011}

CPU POVNER

d} Appl e I nc.
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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

EIE

U1000
BGA
(9 &F 9)
vSs

2C- 35W

| VY- BRI DGE

oM T_TABLE

CRITI CAL

VSS|

ML1

VSS|

ML5

VSS|

M58

VSS|

N1

VSS|

N17

VSS|

N21

VSS|

N25

VSS|

N28

VSS|

N33

VSS|

N36

VSS|

N40

VSS|

N43

VSS|

N47

VSS|

N48

VSS|

N51

VSS|

N52

VSS|

N56

VSS|

N61

VSS|

P9

VSS|

P14

VSS|

P16

VSS|

P18

VSS|

P21

VSS|

P58

VSS|

P59

VSS|

VSS|

R17

VSS|

R20

VSS|

R46

VSS|

T1

VSS|

T47

VSS|

T50

VSS|

T51

VSS|

T52

VSS|

T53

VSS|

T55

VSS|

T56

VSS|

VSS|

U13

VSS|

V20

VSS|

V61

VSS|

VSS|

W3

VSS|

W5

VSS|

W8

VSS|

w1

VSS|

w6

VSS|

Y4

VSS|

YA7

VSS|

Y58

VSS|

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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®

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

051-9276
2.7.0

14 OF 109
13 OF 72

8

2

1

WWW . AliSaler.

om




8

7

5

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

1297

I

PLACEMENT_NOTE ( C1672- C1681)

Place near UL000 on bottom si de

GABIE Jrcieir | 1 C162A
3}{, Qo
T FQM'X5R T T 5 15

Cl62B [1C162C

T Tl TR TR R

Cl67A [1C167B
S

021

62D (1 Cl62E

T

ilp

270UF

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

R1601

0603 _AI?Aing/F

JEC167G . 1C167H

7TOUF

0% 0% 0%
THee e Fis Tie
B2-SM B2- SM B2- SM

SE = COPQE ; 12
1@%‘0\/ 1C167F

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

C167

FQM' X5R

02-1

CPU VCORE DECOUPLI NG Processor Load Line : -2.9 nChns
Intel recomendation (Table 7-1) 16x 2.2uF, 12x 22uF, 3x 330uF
=PPVCORE_SO_CPU o CRI TI CAl, CRI T1 CAL 4CRI T1 CAI,CRI T1 CAI,CRI T1 CAI,CRI TI CAI,CRI TI CAL 4CRI TI CAL (ORI TI CAL 4CRI TI CAL (CRI TI CAL CRITICAL ,CRI TI CAL ,CRI TI CAL,CRI TI CAL ,CRI TI CAL ,CRI TI CAL ,CRI TI CAL_CRI Tl CAL
1 CE;'IZGOO 1 C1F601 1 C1602 1 C1603 1 C1604 1 C1605 C1606 1 C1F607 1 C1F608 1 C1F609 1 C1F610 1 C1F611 1 CEJ_':612 1C1613: C1614 |1 C&IZGJ'S 1 C1F640 1C1l641 [ C1l642
‘Fégé” ‘Fégé” T ik T ik T ik Fxg@ T e T T < e o < TR of < T o Fégéw T TR OTE Fégéw
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201
JCRLTI CAL (CRI TI CAL _4CRI T1 CAI,CRI TI CAI,CRI TI CAI,CRI TI CAI,CRI TI CAL 4CRI TI CAL 4CRI TI CAL (CRI T CAL CRI TI CAL (CRI TI CAL _CRI TI CAL ,CRI TI CAL,CRI TI CAL ,CRI TI CAL ,CRI TI CAL ,CRI TI CAL ,CRI TI CAL ,CRI TI CAL ,CRI TI CAL ,CRI TI CAL ,CRI TI CAL _CRI TI CAL
1(%:‘%]14_616_1 C&617 1(%:1618 (%336]_619 (%31620 (é?é.ﬁZl (%31622 1CLJJ623 1C§F624 1C&625 1C§‘|:626_icé‘|:627 _iCé_'ZGZS 1C1629 (%31630 1C§_':631 1CLJJ632 1(%3‘;!_':633 1CLJJ634 1(%362!_':635_i(%3&':636_iC§.':637 1(%31638 §§_639
YT, 8% —% & & & ¢ T, 8% T, %% T,8% T, 8% T, 8% T T % Y LR T, TR TR TR TR T,8% T, 8% &
Tes e T —Fxgé IR b Tos The o The o TR [ TR T b T BOTR OTE TR TE TR TE TR Te T !
PLACEMENT_NOTE ( C1655- C1666)
placeL;'(luslel‘Li-\Elunoon'ii:lsllldz/-\L CRITTCAL CRITTCAL CRITTCAL L,KIIIL,I—\l CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRITTCAL CRI Tl CAL
C1655 1 (13(.‘)1_&56 1 (13(.‘)1_&57 _1 C1658 1 C1659 1 C1660 C1661 1 C1662 _1 C1663 1 C1664 1 C1665 1 C1666 1 C1667 _1 C1668 1 (13(.‘)1_&69 1 (13(.‘)1_&70
T 5;02 {5R ; 0:%;‘2\5E {5R _; g:)z’- {5R T 5;02 {5R 5;02 {5R T g;oém X5R—F 5;0 X5R T 5;02 {5R 5;02 {5R 5;02 {5R 5;02 {5R 5;02 {5R 5;02 {5R T 5;02 {5R T 5;:%;‘26& {5R —F g:)z’- {5R
PLACEMENT_NOTE ( C1667- C1679) l
PLACEMENT_NOTE ( C1640- C1645)
1 1 1
Logo Lo Loge Lo | oo
'I‘g; 259" ’Ei%;j‘E ’Zi%;& 24"
B2- SM - B2- SM B2- SM B2- SM T;?&ng 62 s
CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Section 6.5): 26k 1uF. 10x 10uF 2x 330uF CPU VCCPLL DECOUPLI NG
PLACEMENT_NOTE ( C1684- C167F) Intel reconmendation (section 6.4): 2x 1uF, 1x 330uF
12007 ZPP1VO5S_S0_CPU VCCL O g o0 On Pottom i of ti000 pLAgwm;hﬁ:::‘wfeml p
JiC1684 1C1685 ([1C1686 |1C1687 [(1Cl1688 |1Cl1689 |1C1690 |[1Cl1691 |1C1692 |[1Cl693 ([1Cl694 |1C1695 JiClGQG _ 1R1(30 = ==
i/': ::i/': ::i/': ::i/': ::i/': ::i/': — 1 — 1 — 1F — 1 — 1 — 1F i/': ’ == Ly, ’
T TH O TH O TE TH TE T& TH OTH TH TE TE OTE e
402 402 402 402 402 402 402 402 402 402 402 402 402 40
L e
JiC1697 1C1698 (1 C1699 |[1C169A [1Cl69B |1 C169C [1Cl169D ([1Cl69E |1 Cl69F |1Cl61A |1Cl61B |1 Cl61C JiClGlD 0 v L .
= o igéf o igéf o igéf o igéf o igéf o igéf o igéf — IMF — IMF - igéf — IMF v ow pass filter

SYNC MASTER=J13_M.B

LL_ R+

SYNC_DATE=08/ 16/ 201
e ———

o

CPU DECOUPLI NG- |

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY OF APPL|

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

Il NOT TO REPRODUCE OR COPY | T

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

IV ALL RI GHTS RESERVED

051-9276 | D
2.7.0
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=PPVCORE_SO_CPU_VCCAXG

VAXG DECOUPLI NG

Intel recommendation (section 6.3): 18x 1uF(9 no-stuff),

PLACEMENT_NOTE ( C1700- C1710)

26 12 10 7 _=PP1V5_S3 CPU VCCDDR

Place_on_ bottom side of U1000
° CRITI CAL CRI T1 CAL

10x 104F(2 no-stuff),

8x 22uF(2 no st

Graphi cs Load Line

uff), 4x 470uF(2 no-stuff)

-3.9 nmbhns

* C1700

' C1701

PLACEMENT_NOTE (C1717- C1722)

2

2

2

2

CRI T1 CAL CRI Tl CAL
AXG_ACOUSTI CS: NO AXG_ACOUSTI CS: NO
1 C1722
22UF
20% — 20%
Vv 6.3V 6.3V
2 Xor cervL 2 Xor cervL 2 Xor cervL
0603 0603 0603
® CRITI CAL CRITI CAL CRITI CAL CRITI CAL CRI T1 CAL CRI Tl CAL
AXG ACOUSTI CS: YES | AXG_ACOUSTI CS: YES AXG_ACOUSTI CS: YES | AXG_ACOUSTI CS: YES | AXG_ACOUSTI CS: YES AXG_ACOUSTI CS: YES
+C1727 1C1728 1C1729 1 C1730 1C1732
22UF 22UF
20% — 20%
av av
2 xR X5R
402 402
PLACEMENT_NOTE ( C1723- C1724)
.|t C1723 L*Cl724 ,|'C1725
270UF 270UF
20% 20%
2 2V 2 2v
TANT TANT
CASE- B2- SM CASE- B2- SM
CPU VDDQ VCCDQ DECOUPLI NG
Intel recommendation (Section 6.13): 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747)
Place on bottom side of UL00D
1 C1738 ! C1740 1 C1741 1 C1742 1 C1743 1 Cl1744 1 C1745 1 C1746
1UF —— 1 —— 1 —— 1 —)— 1 —)— 1
—|— 10% -1 —
2

Place close to UL00O on bottom side

—

10UF 10UF

20% o Ji

1 c1748 1 c1749 C1750
10UF
2

1=

t 1753
1008
2 Cmn

10UF

1 c1754
2

1 C1755

10UF

.|' C1756
270UF
20%

v

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

R1702
0.010
ep couguoonn 712

=PPVCCSA SO_CPU

CPU VCCSA DECOUPLI NG

Intel reconmendation (Section 6.6): 3x luf, 3x 10uf, 1x 330uf

PLACEMENT_NOTE ( C1758- C1762)

Place on bottom side of UL000

=0
&8
(9]
o<

| |2

t C1763 1 C1764 t C1765
1008 —— 100 —— 10¢
2 Cer 2 Cen 2 Cer

1 Cc1762
10F
— 1o
1o
2 xsR
02
1 C1766 1 c1767
—— 10F 10UF
2 Gon 2 Gon

' C1768
—270UF
[~ 20%
Y

Tant
CASE- B2- SM

SYNC MASTER=K21_M.B

SYNC_DATE=12/ 13/ 201
—

CPU DECOUPLI NG- | |

d} Appl e I nc.
®

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

051-9276
2.7.0
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OM T_TABLE
PCH- PPT- MB- SFF- ES1 OM T_TABLE
o 25 SYSCLK CLK32K RTC gg RTCX1 P “BMG&MGZ WO/ LADO| A37 gy LPCAD RO> 16 o [—PCLE ENET D2R N BJ33 |pERNL Ul800 SVBALERT*/ GPI OL1| HI2 o,  SVBUS PCH ALERT L "
NCx¢ RTCX2 (1 o 10) FWHL/ LADL| A39 o g LPC AD R<1> 16 s [y—PCLE ENET D2R P BL33 |pERP] PCH- PPT- MB- SFF- ES1 SvecLK|_F17 - SVBUS PCH QLK oo 9 o8
FWH2/ LADR| C39 g LPCADR<2> 4 s @o—POLE ENET ReD C N BB30 |pETNL BGA SvBDATA| F10 o0 SVBUS PCH DATA o
FWG/ LA C37 g LPCADRS3> i = s @O PO EENET RDC P AY30 |peTP1 @BD- MB15462 g
16 RTC RESET L - FL9RTCRST* o O PV L PBaves | K40 > LPC FRAME R L 16 (2 OF 10)
s E 5 o8 35 o Ty—PCLE AP D2R N 3135 PERN2 (%)) SMLOALERT*/ GPI 060 H22 o,  USB EXTB SEL_XHCI o s 2
16 _PCH SRTCRST L - SRTCRST* (1PU) LDRQD* [yH40 TP_LPC DRE o 3 o [T PCIE AP D2R P - BL35 |perp2 2 SMLOCLK| K12 - SML_PCH 0 _CLK 4 o8
(R e @3 F37 g TBTPWRENPCH prms o s TPOLE AP R2D C N 2533 [peTe g SMLODATAL A9 <M. POH O DATA @@ e
D 1s PCH | NTRUDER L K221 NTRUDER w2 o POLE AP RRD C P _ AY33 |peTP2 %) o
SERIRQLY4 gy LPC SERI RO o0 h
15 PCH | NTVRVEN L 2Ll NTVRVEN — s PO E FWDRR N BH36 |pERNG SML1ALERT*/ PCHHOT*/ GPI O74| 9 @ USB EXTD SEL XHCI oo
SATAORXN|_ANS SATA HDD D2R N 37 67 : D PCIE FWD2R P BK36 |PERP3 SML1CLK/ GPI 68| D12 - SML_PCH 1 CLK oD «
SATAORXPLANL SATA HDD D2R P 37 67 s @n PCIE FWR2D C N BF33 [pETNG SML1DATA/ GPl O75| C11 oo SM. PCH 1 DATA D s
es 16 HDA BIT CLK R &=— 85 |HDA_BCLK SATAOTXN| AU SATA HDD R2D C N 37 67 s @mPOE FWRD C P BD33 |peTps —
VSel strap not functional (VCCVRM = 1.8V) SATAOTXP|_AUL SATA HDD R2D C P 37 67
H37 g o
68 16 _HDA SYNC R - HDAi??(BB_ Boom) g e s D PCl E_EXCARD D2R N BJ37 |perNa v
g SATALRXN| TA D2R N s s >—PCLE_EXCARD D2R P BL37 |pERP4 z
16 _PCH SPKR - N1 meDD PLTRSTH) — SATALRXP|_AN8 SATA ODD D2R P 1 s O PCI E EXCARD RRD C N BD35 |pETRg 5 (1PUWIPD) CL_CLK1|[ L3 TP CLI NK CLK .
SATALTXN|_AR3 SATA ODD R?D C N s s (T —PCLE EXCARD RPD C P BF35 [peTP4 . (IPU1PD) CL_DATA1| J1 TP _CLI NK_DATA .
68 16 _HDA RST R L - F354HDA_RST* SATALTXP|_ARL > SATA ODD R2D C P oD ¢ EJ (] CL_RST1* DN_B TP _CLINK RESET L 6
s NC PCIE 5 D2RN BJ39 [pERNS
o8 39 5 [T)—HDA SDI N0 D36 |HDA SDINO (I PD) SATARXNL AD4 o, TP SATA C D2RN s NC PCIE 5 D2RP BL39 |pERPS :
s _TP_HDA SDI N1 236 ]HDA_SDINL (1 PD) SATA2RXPL AD2__ o, TP SATA CD2RP s NC PCIE 5 R2D ON AY35 |pETNS E e
s TP _HDA SDI N2 S35 |HDA_SDIN2 (1 PD) SATA2TXNL ALS g, TP SATAC RRDCN s NC PCIE 5 R’D CP BB35 |peTps PEG A CLKRQ*/ GPI 047|_R8 PEGCLKROA LGPl 047 .
s TP HDA SDI N3 & A35 IHDA SDINS (1 PD) SATA2TXP| ALL g TP SATA C R2D CP CLKOUT_PEG A_N_AF44 TP_PCI E_CLK100M PEGAN
s NC PCIE 6 D2RN BHA0 |pERNG CLKOUT_PEG_A_P| AF46 g TP_PCl E_CLK100M PEGAP
o8 25 16 _HDA SDOUT R @=—"37 |HDA_SDO( 1 PD- BOOT) SATA3RXN|_AD8 TP _SATA D D2RN s s NC POE 6 D2RP BK40 |peRP6
< SATA3RXP|_ADG TP_SATA D D2RP . s NC POLE 6_R2D ON BD37 |PETNG
1o qon—J1AC 1 SP TV w15 JHDA_DOCK_EN/ GPI 083 :: SATASTXN A TELBATAD 7D G o « NCPOE6 ROD CP BF37 IpETPS CLKoUT_ DM _N|_BB24 DM _CLK100M CPU N 106
1 m—ENET MEDIA SENSE RDIV g MBS lHpA DOCK_RST*/ GPI OL3|() SATASTXP| AGL g TP SATA D R2D CP s CLKOUT DM _P| AY24 DM__CLK100M CPU P 068
s NC PCIE 7 D2RN BJ41 [pERNT - — D
SATARXNL AES o, TP SATA E DR2RN o s NC POIE 7 D2RP BL41 |pERp7
o8 23 [Ty XDP_PCH TOK > M7 [3TAG Tk (1 PD) 9: SATAMRXP| AEL o, TP SATAED2RP & _PP1V0S SO PCH VOQ O SATA s NC POE 7 ROD ON AY37 |pETNg cLkouT_DP_N|_ANLO TP PCH CLKQUT DPN oD -
= SATAATXNLAHE g TP SATAERBDCN & - T s NC PCIE 7 R2D CP BB37 |pETP7 CLKOUT DP P|_ANL2 TP _PCH CLKOUT DPP .
C o 25 [Ty XOP_PCH TN M5 3TAG TV (1 PY) s SATAATXP|_AHE TP SATA E R2D CP . 1PLACE7NEAR=U1800.ABlU. 2.54mm P —y—— ——————————————— {3
- R1830
NC PCIE 8 D2RN BJ43 [PERNS
37.4 8
o 23 [Ty—XDP_POH TDI - U2 TAG TDI (1PY SATASRXNL A3 o, TP SATA F DR2RN o § w s NC PCIE 8 D2RP BL43 |pERPS CLKIN_DM _N|_EDL7 o PCI E_CLK100M PCH N o
SATASRXP|ACL @ TP SATA F D2RP s M s NC PCIE 8 R2D CN AY40 [pETNS CLKI N DM _P|_BF17 PCl E_CLK100M PCH P 6 o7
68 23 XDP T M2 |3TAG TDO SATASTXN| AJ3 TP_SATA F_R2D N 2 s NC PCIE 8 R2D CP BB40 |peTPs - <
SATASTXPLAIL . TP_SATA F_R2D CP 3 *
8 PCI E CLK100M ENET N ADA8 | KOUT_PCI EQ rolled by PO ECLKRass CHKI N-GNDL_ BB26 PCH CLKI N GNDNL 16
SPl_CLK R ADL2 SATAI QO 2:3 - SATA 29,9 o @omPOE CLKIOOMENET P o ADBOlqkour_pciEop 00 &0 %Y RE# o ki N_anpL_P|_AY26 PCH CLKI N GNDP1 .
o8 12 (0T} - SPI_CLK = SATAI COVPI . a7 16 6 [TR)—SSD CLKREQ L - M IPCl ECLKRQD*/ GPI O73
" 201
o0 42 q—SPL_CSO R L &—B8jsPI _Cso N SATAsRoovaoﬂ1 ZPLACE NEARCULB0O. AFL2: 2. S4mm s _PCIE_CLK100M FW N &—~E49 [aLKaUT_PCI EIN 0 CLKI N_DOT_96N_M24 PCH CLK96M DOT N .
SATA3COVP! |_AF12 PCH_SATA3COMP . ' e s _PCIE_CLK10OM FW P 51 lakout_pai E1P CLKI N_DOT_96P|_K24 PCH CLK96M DOT P .
TP SPI_CS1 L @—"B%jsPI _cs1* SATA3RBI AS| A4 PCH SATA3RBI AS 16 _FW CLKREQ L - U8 |pcl ECLKRQL*/ GPI OL8 é ¢ <D
PLACE_NEAR=U1800. AH4: 2. 54nm
o 42 <M} SPI_MOSI_R - W8 Ispi _MosI (| PD- BOOT) SATALED* ;W0 PCH SATALED L 16 1R1832 68 36 6 PCI E CLK100M AP N AD40 [c KOUT_PCl E2N d CLKI N_SATA_N_AK8 * PCH CLK100M SATA N ) e o —
) Zao os 36 o ¢oom—PCLE CLKIOOM AP P - ADA2 |c| KOUT_PCl E2P CLKI N_SATA_P| _AK6 K100M SATA P 16 67
o0 42 (FMy—SPL_M SO - Y2 |spl _M SO( | PU) SATAOGP/ GPI Q1| M2 DC2 PCH GPI 021 DP AUXCH | SOL 23 1720w s 16 [Ty—AP_CLKREQ L - T4 |pcl ECLKRQR*/ GPI C20
1 PU) SATALGP/ GPl O19| Rt 0P DC3 PCH GPI O19 SATARDRVR EN o5 25 |,200
8 PCI E CLK100M EXCARD N AAA9 |l KOUT_PCI E3N REFCLK14I N J49 o,  PCH CLKI4P3M REFCLK am e o
us 8 PCl E_CLK100M EXCARD P AAS1 || KOUT _PCl E3P
=PRVRIC_G8_PcH B SO EXCARDOLKREQL g B8 oo ECLKRQS*/ GPI @25
) CLKI N_PCI LOOPBACK|_ES1 PCH CLK33M PCl I N 25 68
¢ 1P PCIE CLKIOOM PEAN o, Y48 |cLKOUT_PCI E4N DCES THI S NEED LENGTH \TCH???
TP _PCl E CLK100M PE4P Y50 |cLKOUT PCl E4P
R1802* 'R1803 ¥ -
20K 20K 1 JTAG DPMUXUC TRST L MLY |pci ECLKRQ4* / GPI 026 XTAL25_INWO o, SYSCLK CLK2SMSBR 1o
59 59 W1
1/ 20w 1/ 20w LPC AD R<0> R1860 33 1 2 LPC AD<0> XTAL25_ouT| Y81 o o
R1800'| ['Rig01 I e e [LPC AD Rel> RIBEL 35 4 WAz 5% oW gD oo E_CLKIOOM SSD N ABAO |0y kauT_ PG EBN
201 201 16 LPC AD<1> =
330K M 2 2 NN\ LB 6 0 42 68 22 20 7 _=PP1V05 SO _PCH VCCDI FECLK
5% 5% 16 _LPC AD R<2> R1862 33 LAAAL S% 20w M 201 ) po AD<2> « 10 42 65 o5 37 5 (om—PCLE CLK100M SSD P =842 lCLKOUT_PCI ESP
HEy o {_RTC RESET L 16 16 _LPC AD R<3> RI863 33 aapnz o0 YEW M 2% 1po AD<s> EE s 40 42 65 CODENETOKREQL g K8 P BEREGE Ly 04 1
212 220t PCH SRTCRST L 1 16 _LPC FRAME R L R1864 33 AAAAZ— VEOW M 2% | pC FRAME L o 40 42 68 ngsog(g)
PCH | NTRUDER L w W mmw W %o > o TP POIE CLKI0OM PEEN 4, AF40 |0 KOUT_PEG B N M
PCH | NTVRMVEN L 16 o 16 M&HEF%W\/WZ HDA BIT COLK oD s 5 o + TP _PCIE CLKIOOM PEBP o, AF42 |0 KQUT_PEG B_P 120w
B j oA | = Rlsil H .33 m 5%  1/20W W 201 16 _PEGCLKROB LGPl C66 > A |PEG B_CLKRQ*/ GPI 056 PLACE_NEAR=U1800. AC49: 2. 54mm 201,
C}SOOUE -4 L 9081,23 e SYNC RF’EN:E, NEAREUTE00-Fa 7T 27mm—~ VN —s—sow—w 201 HDA_SYNC oD © 20 o0 XCLK_RCcOVP|_ACA9 @=—PCH XCLK RCOWP
6.3V D%y 68 16 _HDA RST R L R1812 33 1 2 HDA RST L o 39 68 o 8 (Qom}—PEG CLKI00M N 844 laLkouT_Pai E6N
oy 2 O —— — PLACE_NEAREULB00. F35 . 27mm ~ VVV s —irsow w201 ioeing o s T} —PEG CLK100M P o AB46 |cLKOUT POl E6P
0201- MR 0201- MR HDA SDOUT R R1813 33 1 2 HDA_SDOUT e M
68 25 16 _ 6 39 68 1 PEG CLKREQ L J3 |PCl ECLKRQB* / GPI 045 X | 064| H50 TP _PCH GPI 064 CLKOUTFLEXO
=PP3V3_SUS PCH_GPI O 71718 19 —— PLACE_NEAREULBO0. K377 T. 27mm ~ VVV &% Tzow W 201 =D s O - RQB 0 (CHSHRRLE ! P 0B - .
=PP3V3 SO PCH GPI O 717 18 19 25 35 == NO STUFF 68 33 PCIE CLK100M TBT N W4 |cLKOUT_PCI E7TN Eﬁ CIISS X1/ GPl 065 D48 g TP _PCH GPI 065 CLKOUTFLEX1 6
R1840 o 3 PCIE CLKIOOM TBT P W6 |0 kaUT_PCl E7P | (BRI e
KROT* LL
os 10 | TPCPU CLKI0OM N 1sz_‘ 3 o (DB CLKREQ L > PQLEQLKEAL: 6P Ot O (GEMIBE ! O 056 Gy TP POH GPILOSE CLKOUTELEX? o -
NO STUFF 5%
R1877 4. 7K IAANZ PCH SPKR . R184 1 20w 65 23 | TPXDP CLK100M N - AR12 |c| KOUT_| TPXDP_N |OP5%X3/ @Pl 067/ 51 - TP PCH GPI 067 CLKOUTFLEX3 R
R1878 10K 1 o % WE2OW W 201 poy SATALED L g 1 201 os 22 | TPXDP _CLK100M P o ARLO |CLKQUT | TPXDP_P (
NN 5w © o5 10 _| TPCPU_CLK100M P 1 > | g
R1834 10K LAANZ DP_AUXCH | SOL 23 25 o
R1833 10K 3 VN S% Meow W 200 gATARDRVR EN s R
5% 1/ 20W M 201 201
R1842 10K LAAAL FW CLKREQ L 16 R1885
R1869 10K AN S UIW W 1 0 o reo L . o0 25 [Ty SYSCLK_CLK25M SB 1 %/\/2 o SYSCLK CLK25M SB R 16 68
R1844 10K LAANZ S uzow W 297 EXCARD_CLKREQ L N 2100/}) 41/'51:0 1.8V -> 1.1V
5% 1/ 20w M 201 . - 1
%gj? igi AN ELP“U”:UC TRsT L 1 Unused cl ock ternminations for FCI M Mode PLACE NEAR-U1900. 9. 1 R1886
1 2 ENET KREQ L 16
A RI814 10k 2 ml W TP W P peg OLRREO L . o7 16 _PCH CLKO6M DOT P %gg% 18K DY —— oow
R181 10K 5% 120w W 201 67 16 _PCH CLK96M DOT_N 10K 1 2 %
ng4g LYY VR — TBT CLKREQ L 1635 A A A v 2201 SYNC VASTER=J13 M_B SYNC_DATE=02/ 20/ 201
AN A LKREQ L 616 37 o7 16 _PCH CLK100M SATA P R1893 10K 1 ApN2 =
S% 17
RL846 10K 1znA 2 PEGCLKROA L GPI 047 1 o7 1 _POH CLKI00M SATA N R1894 10K s Aap2 2 220 W = PCH SATA/ PCl e/ CLK/ LPC/ SPI
5% 1/ 20W M 201 o
R1848 10K AN s —357 PEGCLKROB L GPI 066 16 67 16 _PCIE CLKIOOM PCH P R1895 10K LAANZ
RI853 10K 1aap 2 SVBUS PCH ALERT L 1 o 15 _PCLE_CLKIOOM PCH N R1896 10K , % TEw W Appl e I nc 051-9276 | D
R1854 10K _1nap2 ™ VEOW MW 29' s EXTB SEL_XHO 16 24 M\ ——zow ® '
RIB55 10K A W I e oot SrL XA . o7 16 _PCH_CLK14P3M REFCLK RIBO7 10K sapnp2 2.7.0
R1870 1ok e —— NOTI CE OF PROPRI ETARY PROPERTY:
NN —s5—1750w o1 i 1s PCH CLKIN GNDP1 R1870 10K o 2 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
M 0! I7
i H H PCH CLKI N GNDN1 R1871 10K 1 2 5% 1/ 20W M PROPRI ETARY P ERTY_OF_APPLE | NC.
L Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. * NN\ 50— THE POSESSCR AGREES TO THE FOLLOW NG
- Connect to ENET_MEDI A SENSE via 12K R if HDA = 1.5W. |: @@Qﬁ@éw %T. ITN O DENCE 18 OF 109
If HDA = SO, nust al so ensure that signal cannot be high in S3. 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART
IV ALL RI GHTS RESERVED 16 O: 72
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=PP3V3 SUS PCH GPI O

7 16 17 18 19

=PP1V05 SO _PCH VCCI O POl E ;
PLACE_NEAR=U1800. BF19: 12. 7nm
R1905* *R1900
10K 49.9 OM T_TABLE
1/ 23;/3 }T’ZDW Ul 8 0 0
201, 2201 PCH- PPT- MB- SFF- ES1
65 o (Ty—DM_N2S N<O> - BL2L IDM ORXN 8D anG/S154sz FDI_RXNO[ BL13 o FDI DATA N<O> ame e s on
os o M—DM_N\2S N<l> p—BE23 DM 1RXN FOI_RxN1| BI1S o DI DATA N<1> ams s
D oM DM NS N2> g BI19 oy 2RxN (3 & 10) FDI_RN2| BDL2 o  FDI DATA Ne2> ame
oomDM NS N3> g BL17 Iovi3RXN FDI_RXNS| BILL o  FDI DATA Ne3> ams o R1955*
FDI_RXNA[AYL5 o FD DATA Ned> e s 1005
o o DM _N2S P<0> BJ21 |pM ORXP FDI_RXNS| AY12 o FDI DATA N<5> ame 1/ 20
oo DM _N2S P<1> BJ23 v 1RxP FOI_RxN6[ B9 o FDI DATA M<6> ame e 28,
65 o DM _N2S P<2> BL19 [pv 2RXP FDI_Rx\7| BFL0 o FDI_DATA N<7> ame
o5 o M—DOM_N2S P<3> 2117 IDv 3RXP
FDI_RxPo| BJ13 o FDI DATA P<0> amo e
65 o 2N_N<0> BD22 [pM 0TXN FDI _RxP1| BL15 b EDI _DATA P<1> ame e
. DM S2N N<1> BB22 Ipm 1TXN FDI _Rxp2| BF12 o FDlDATA P<2> amo
- DM_S2N Ne2> BB19 |pm 2TXN E E FDI_RxPa[ BL1L o FDI DATA P<3> ame e
. DM S2N N<3> BBL7 |pM 3TXN FDI_Rxpal BBIS o FDI_DATA P<4> amo e
Q=== - FDI_RXp5| BB12 o  FDI DATA P<5> ame s
. DM _S2N P<0> BF22 |pMv 0TxP FDI_RxP6| BLY ; FDI__DATA P<6> oo
. DM _S2N P<1> AY22 [pm 1TXP FDI_RxP7| BDLO o FDI_DATA P<7> ame s
65 9 DM _S2N P<2> AY19 |pm 2TXP
oo @m-DM S2NP<8> o, AYI7 DV 3TXP FDI_INT| BB1O _g FDI INT oD ¢ 5
FDI_FSYNco| BH2 g  FDI FSYNC<0> 565
PCH DM _COVP BF19 |pm _zocowp FDI_FSYNCL[ BKB o  FD FSYNC<1> Q@ o os =PEVRIC G8_PCH 710 20
8019 |om —1 roowe N
- FDI _LSYNCo| BK12 FDI_LSYNC<O> 068 R1915
PCH DM 2RBI AS BK20 |pm 2RBI AS FDI_LSYNC1| BH8 g  FDI LSYNC<1> oo © & 390K
PLACE_NEAR=U1800. BK20: 2. 54nm i’éjnw
'R1920 o ?
750 DSWRMVEN|_F22 - PCH DSW/RNVEN
120w 17 _PCH SUSACK L & FLEqSUSACK* (I PU) %E
C , %01 D.E DPWROK| A21 o, PM DSW PVRGD o (TR
40 25 (TI)—PM SYSRST L - L1{sYs RESET* de
= > WAKE* 408 @ POE WAKE L Pan LGRS 'R1909
40 25 23 PM Y MLO |SyS_PWROK u 100K
c’?é CLKRUN‘/ GPI 082| T2 gy PMOKRINL vyonwa oow
oMM PMPCHPVRK g M2 lpvRck > L 200
N SUsSTAT/GPIOBL[ B g LPCPWROWL yezso e
s —PMPCH APVRK g @B IAPVRK
SUSCLK/ GPI 062| D3 & PM CLK32K SUSCLK R o 1 e =
o526 10 U-PMMEMPWRED o, B12 IDRAVPWRK
SLP_S5*/ GPI %3%@ 17 40 61
o1 —EM RSMRST L - B20{RSMRST* SLP_s4* 5K10 - PM SLP $4 L OO 17 26 36 40 48 61
SLP_s3* ({D4 - PM SLP S3 L oD 17 26 40 61
;7 POHSUSWARNL g CI3 ISUSWARNK/ SUSPURDNACK/ GPI CBO
SLPAKCT g TPPMSIPAL
40 23 17 [TRy—PM PURBTN L —KL9GPYWRBTN (1 PY)
SLP_SUS*YALS g PMSLPSUSL e
61 a1 40 @Wﬂ%ﬁg&&r\m o) Bl
( Deep: 5) PVBYI BBS g  PMSYNC oo w0 e
o )—PM BATLOWL - HLO |BATLOW / GPI 072 (1 PU)
SLP_LAN*/ GPI mgw\ﬂ_‘%@ 17 55
PCH R L - F124RI *
B
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

201

=PP3V3 SUS PCH GPI O
=PP3V3_S0_PCH GPI O

7 16 17 18 19

7 16 18 19 25 35

=PP3V3 S5 PCH 7
R1985 1K 1 PM PWRBTN L
M\ 5 —mow w01
R1991 8.2K 1 PM CLKRUN L
N ——mw ot
R1982 10K 1 2 MEM VDD SEL 1V5 L
A N w7
R1925 1K 1 2 PCIE WAKE L
N ——mw ot
R1924 100K 2 1 PM SLP S3 L
R1921 100K zml S MEW M 201 pyvigiposa L
R1922 100K 2 AN S% MW W 201 pyigip S5 L
R1923 100K 2 AAAA S% oW M 201 pygp 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

OM T_TABLE

U1800
PCH- PPT- MB- SFF- ES1

BGA SDVO_TV AMO o TP SDVO TVCLKI NN .
QP?? gfig;‘szswoiw :ﬁg AU2 o TP SDVO TVOLKINP .
SDVO_ST, ARS1 o, TP SDVO STALLN s
sovo S 'S)p ARA9 o TP SDVO STALLP .
(kb -
SDVO,_| T ATSO g TP SDVO I NTN N
sovd | BE)P AT48 4, TP SDVO I NTP N
1 PD) -
SDVO_CTRLCLK| W2 - DPA1G DIC QK N
SDVO_CTRLDATA| R44 DPA_I DATA 8
(TPD"PLTRST#)
DDPB_AUXN|_AV61 DPA I G AUX CH N s
DDPB_AUXP|_AW9 DPA | G AUX CH P s
DDPB_HPD| AY42 o DPA IG HPD .
— o=
8 DDPB ON|AY48 o TP DP |G B M.N<O> o
Rl , 0P| AYS0 o TP DP IG B MP<0
a o DDPB_OP)| - <0> s
>y DDPB_IN|AY44 o TP DP IG B MN<1> .
= DoPE 1P| AY46 o TP DP 1G B MP<l> .
E DDPB_2N| BB44 e TP DPIGB MN2> N
— DDPB_2P| BB46 - TP DPIGB MP<2> N
DDPB_3N| BAY9 o TP DP 1G B MN<3> s
2 DDPE 3P| BAS1 o TP DP IGB MP<3> .
-
% DDPC_CTRLCLK| TS0, DPB IG DDC OLK .
5 %&g[%%x U4 quungp DPB | G DDC DATA s
DDPC_AUXN|_AUS1 DPB | G AUX CH N s
é DDPC_AUXP|_AU49 & DPB IGAUX CHP s
= DDPC_HPD| BE46 o0  DPB I G HPD .
~ o=
9 DOPCON[BA9 o TPDPIGCMMNO> &
&) DDPC 0P| BCSL o TP DP 1G C M.P<0> .
DOPC IN BD48 o TP DP 1G C MN<1> s
DDPC 1P| BDSO o TP DP IG C MP<l> .
DOPC 2N BF46 o TP DP 1G C MIN<2> s
DOPC 2P| BF45 o TP DP 1G C MP<2> s
DoPC 3N BEA9 o TP DP 1G C MN<3> .
DOPC 3P| BESL g TP DP 1G C MP<3> .
DDPD_CTRLCLK| M8 TP DPIGDCIR CK s
%ﬂﬂ%@ U2  qugp TP DP IG D CTRL DATA s
DDPD_AUXN|_AU46 TP DP 1 G D AUXN
DDPD_AUXP|_AU44 TP _DP I G D AUXP
DDPD_HPD| BK44 o TP DP 1G D HPD .
= o=
g DDPD ON| BGB1 g TP DP IG D MN<O>
DDPD_OP| B9 o TP DP 1G D MP<0>
DOPD IN BF42 o TP DP 1G D MN<1>
DOPD 1P| BD42 o TP DP 1G D MP<1>
DOPD_2N[ BJ47 o TP DP 1G D MN<2>
DDPD_2P| BL47 a TP DPIGDMP<2>
DDPD_3N|_BL4S - TP_DP_| N<3>
DDPD_3P| BJ4S TP DPIGD MP<3>

LVDS | G BKL _ON - M4 || BKLTEN
o OT-LVDS |G PANEL PVR &— 2L voD EN
o OT}—LVDS 1G BKL PW 49 _BrLTCTL
NCx—L3L fL_DbC CLk
K46
NC> 48 BTy,
NCx—F42IL_CTRL_CLK
NCx—M40 |L_CTRL_DATA
NCx2H2 1L vp | BG
NCxAH0 1L vD_vBG
NCx-AS5L I vD_VREFH
NCx-AS49 1L vD_VREFL
NCx2K444LVDSA_CLK*
NCx-AK46 |1 vbsa_cLk
NCx-AR461 vDSA_DATAO*
NCx-ANASHL VDSA_DATAL*
s ANA4AL VDSA_DATA2*
NCx-AK40]L vDsA_DATA3*
s AR44 || VDSA_DATAO
NCx-AN51 || vDSA_DATAL
NCxAN46 || vDSA DATA2
NC3-AK42 || vDSA_DATA3
AHHGHL VDSB_CLK*
AHA4 || vDSB_CLK
NC3¢-AVBOAL VDSB_DATAO*
NCx-AL49]LvDsB_DATAL*
NCx-AI5141 VDSB_DATA2*
NCx-AHB0]LVDSB_DATA3*
NCxAMH8 || VDSB_DATAO
NCxAL51 |l vDSB_DATAL
NCx-AJ49 || vDSB_DATA2
NC3-AH48 || vDSB_DATA3
s _TP_CRT |G BLUE WO JcrRT_BLUE
s _TP_CRT |G GREEN @=—R46 JCRT_GREEN
s _TP_CRT 1 G RED - U46 cRT_RED
s TP CRT |G DDC CLK @&=— 49 JoRT_DDC_CLK
¢ _TP_CRT |G DDC DATA @19 [CRT_DDC_DATA
s _TP_CRT | G HSYNC @=—BO |CRT_HSYNC
s _TP_CRT 1 G VSYNC - N51 |cRT_VSYNC
PCH DAC | REF R51 IbAC | 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

PCH DM / FDI / PM G aphi cs

TTILE

d} Appl e I nc. 051- 9276 | D
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SYNC DATE=09/22/ 201

051-9276 | D

2.7.0

OM T_TABLE
BH24 Uu1isoo AUs
NCx——=—TP1 F=="—x NC
% ;*fég P2 PCH- PPT- Q/GI% SFF- ES1 ﬁvui % NC
NCXx— Izi QPBD- MVB15462 g X NC
NCx—2 (5 CF 10) a2 <NC
NC ANA2 M AY4 NC
NC ANAO i AY6 NC
N a0 [ 1o Cave NG
N R e o XNC
NCx——="o=1TP9 ———XNC
NCx—220 ITP10 L BAS o NC
NCx—¥B0 P11 L B56_ne
NCx—E3|TP12 BCL o NC
NCx—AME ITP13 RsVD| | BS o NC
NOx_AT4 [TP14 BD2 o NG
NowAT2 [TP15 B (NG
oA e = o
NCx—=—-TP17 —=——XNC
NOwe_D24 [TP18 BE6 o NG
N2t e s o
NCx—==——>-TP20 ———XNC
NG BJ48 [Tp21 BAL {\G
BL7 |tp22 BB . NG
e TP PCH TP23 W0 |rp23 LB o NC
NCx—K30 ITP24 BHA o
| B4 o NC
1835 NC
BHA9 |Tp41 BI7_ NG
BBA42 ITp42 :_ng NC
———xNC
o7 38 [y—USB3_EXTA RX_N - BJ25 |USB3RNL [ usBPON|_F24 B_EXTA N a8 67
o7 % [Ty USB3 EXTB RX N - B127 UsB3RNE UsBPOP|_H24 USE EXTA P o Ext A (XHCI/EHC)
o [—USB3 EXTC RX N - BI31 lUSB3RNE
8 USB3 EXTD RX N - BJ29 |UsB3RNA usBP1N|_C25 USB EXTB XHCI N 24 67 Ext B XHCI
OD—=== USBPIP| A25 g g USB EXTB XHO P CED> 24 o7 ( )
o7 28 [EH—USB3 EXTA RX P wp— BL25 lUSB3RPL
USB3 EXTB RX P BL27 |usB3RP2 usBP2N|_C27 USB EXTC N
67 39 [R5 - 8
+ Ry USB3_EXTC RX P P31 [UsB3Res R ST Y= D Ext C (XHCI/EHC)
o [rH—USB3_EXTD RX P - BL29 lUSB3RP4 ros s o
USBP3N B _EXTD XHCI N 24 67 .
HCl : ?
o7 20 ¢oOT}—USB3 EXTA TX N o BF26 [yseaThL USBP3P| F28 gy USBEXTD XHOI P ey 20 o7 Ext D (XHCI) (Mbiles: Trackpad?)
o7 3 (mUSB3_EXTB TX N 5528 lussaTe aQ
> EomUSB3_EXTC TX N 528 useaThs % USBPAN|_M26 TP USB 4N Unused
o ¢ogm—USB3 EXTD TX N o— B30 lusB3TV USBPAP| K26 g g TP USB AP
TP_USB_SDN
@ USB3 EXTA TX P BD26 D28
- USB3 EXTB TX P - AY28 e USBPSN B28 b - RSVD: SD
o7 30 (OOT}—USB3 - — USB3TP2 USBPSP| 828 gy TP USB SDP
USB3 EXTC TX P Bl USB3TP3
¢ Q=== = TP_USB_WLANN
s USB3 EXTD TX P . BD30 |use3TP4 usePeN|_H26 >_USB_WL. N
—=== = Usspep|_F26 TP USE W AN RSVD: W Fi
o5 25 19 18 17 16 7 _=PP3V3 SO PCH GPI O USBP7N| 82 gy USBHUBUWPN gy ;
R2010 10K 1 2 PCl_INTA L - D494PI RQA* USBP7P| B32 gy USBHUB PP oo USB Hub (Al LS/FS Devices)
R2011 10K m 5% 120w W 201 py | NTB L - 8P Ree o)
R2012 10K iaAn'2 °° yEOW M 29 pg INTC L - TP R a UsBPgN|_Me8 USB CANMERA N 639 67 Caner a
% -
R2013 10K 1 AAN2 S% 2w M 201 pg | NTD L - CA5{PI RQD* USBPBP| K28 gy USB CAVMERAP sy s er
5% 1/ 20w M 201
USBPINL_C29 gy USB EXTB EHCI N B 24 o7
10 (@O—JTAG GMUX TNG - G46 |REQL*/ GPI CB0 USBPOP| A29 gy USBEXTBEHC P myzier Bxt B (E )
15 ¢o—BLC 12C MUX SEL - K44 IREQe*/ GPI CB2
1 ¢ooT}—PCH GPI CB4 - F46 |REQB*/ GPI CB4 UsBP10N|_C31 B_EXTD EHOl N s
USBP10P 31 gy USB EXTD EHCI P D¢ Ext D (EHC)
TP_PCH STRP_BBS1 - F42 |GNT1*/ GPI 0BT usBP11N|_H33 B BT
NO STUFF TP _PCH STRP ESI_L &2 anT2r/ Pl B3 USBP11P| F33 g TP USBBT HSP RSVD: BT (HS)
R2054 10K 2 AN S - PCH STRP _TOPBLK SWP L - D44 |aNT3*/ GPI 085
5% 0! NF 0; (1 PU- PCI ERST#) usBP12N|_H30 — TP _USB 12N un d
L usBP12P| F30 g g TP USB 12P use
10 r—BLC GPI O A47 |pI RQE*/ GPI 2
2 106 AUD | P_PERI PHERAL DET A1 |pi RQF*/ GPI OB usBP13N|_MB3 TP _USB 13N Unused
2 10 TBT PVR REQ L > F45 |PI RQG/ GPI O4 Lﬁagﬁfpﬁ“%
s 18 6 (CEy—AUD 1 2C INT L - F40 |p| RQH*/ GPI OB —
-
USBRBI AS* 5C33 sz PCH USB RBI AS
USBREI AS A33 PLACE_NEAR=U1800. A33: 2. 54nm
1
s TP_PCl_PME L - HAAPVE* (1 PU) R2070
- 22.6
ooo*/ &Pl o69| CL7 e XDP_DAO PCH GPI 059 USB EXTA OC L 18 23 1%
@om—PLT_RESET L F7, * <0
=PP3V3 SUS PCH GPIO o . - PLTRSTE OC1*/ GPI 040 AL7 g XDP DA PCH GPI 040 USB EXTB COC L ame = o
= 71617 19 " A3 XDP P | 041 USB EXT L 2201
=PP3V3 S3 PCH GPI O . - oc2*/ GPI 041 e DA2 PCH GPl 041 US Cc o am e
—PP3V3_S0_PCH GPI O 6 25 LPC CLK33M SMC R - CLKOUT_PCI oc3*/ GPl 042 = XDP DA3 PCH GPI 042 USB EXTD CC L am s =
7 1617 18 19 25 35 o 25 | PC_CLK33M LPCPLUS R E49 | kauT POl 1 oca*/ GPl ou3| ALl g XDP DBO PCH GPI 043 USB EXTB OC EHCl L am =
TP_PCI_CLK33M QUT2 H48 |cLkouT Pal 2 Ocs*/ GPI | B16 g XDP DB1 PCH GPIO9 USB EXTD OC EHCI L 2 =
R2016 10K 1 > JTAG GMUX TNV - - <4
R0L7T 10k VYN m Tmw W B gc 1o MK S “’ . TP POl _CLK33M QUT3 o 343 | kauT POl 3 005*/ GPI OLO| 23 g XOP DB2 PCH GPI QIO AP PVR EN o -
RO018 10K AAASEE I = ® o 25 (ogm—PCH CLK33M POl QUT - FSlakour Bg 4 OC7*/ GPI OL4| HIS @ XDP DB3 PCH GPI Ol4 SDCONN STATE CHANGE am e =
AN A —5—rzow— ez e (
R2030 10K 1 2 BLC GPI O
/\/\/\/ 5% 1/ 20W M 201 e
R2014 10K “P,\S/{/h\FIE Redundant to pulls doWn, Rl dp Page o103
R2031 10K 1 , 5% V20W M 201 BT pWR REQ L
/\/\/\/ 5% 1/ 20W M 201 s
’ SYNC MVASTER=J13 M.B
R2033 10K 1WF Redundant to plAng-ly(E)l H.InLaUdl o0 page oo e
S TowW W50 PCH PCI / USB/ TP/ RSVD
R2069 10K 1npp 2 XDP_DB3 PCH GPI Ol4 SDCONN_STATE CHANGE 15 23
5% 1/ 20W M 201
R2060 10K iznn 2 XDP_DAO PCH GPI C59 USB EXTA OC L 102 Appl e Inc.
5% 1/ 20W M 201
R2061 10K 1 ATz XDP_DAL_PCH GPI 040_USB EXTB COC L 15 23 ®
R2062 10K 3 o S%  MEOW M 29 ypp DA2 PCH GPIO41 USB EXTC COC L 18 23 NOT ROP| ROP|
R2068 10K 1%2 S% 1zow W 201 YDP DA3 PCH GPI 042 USB EXTD OC L 16 23 ICE OF P Rl ETARY P ERTY:
A B ETRTLAL TR L N © Tre
R2067 10K 2 ,\/v\ll AP PWR EN 23 36 61 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1/ 20W M 201
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8 7 6 5 4 3 2 1

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCF&2: H, RAMCFGL: H, RAMCFQ0: H
Systens wi th no chi p-down nenory should pull all 4 RAMCFG GPI Gs hi gh.
D Systens wi th chi p-down nenory shoul d add pul | -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 5% 50 5%
Ul 8 0 0 1/ zﬁ}v #ZDW 1/ zﬁ}v #ZDW
(TBT_Cl O_PLUG EVENT_| SOL) PCH PPT- MB- SFF- ES1 et bl ool 22
25 10 _XDP_FCl_PCH GPI Q0 - VL [BVBUSY*/ GPI Begp “BmGlgl 162 GPlcss[ K42 o o MB RAMCEGS
1 [ EWPME L - 20 P01 60:12 GPICBO| M3 o o MB RAMCEG?
1 DPMUX_UC | RQ - P3P ( ) GPio70| D40 o o MB RAMCFGL
40 19 [Ty SMC RUNTIME SO L - 45 Pl o7 GPIo71| Ml g, s MB RAMCFQ)
TP_PCH GPI OB @— L7 IGPI OB (1 pu revesT)
19 @omML_EN - S5 | AN_PHY_PWR_CTRL/ GPI O12
2 [>—XDP_FQO_PCH GPI Q16 - OlcPiaisar A20GATE| B g POH A0GATE &
2 XDP DD2 PCH GPI Q16 AUD I PHS SWTCH EN PCH o,  AA3 ISATAAGP/ GPI 016 NO STUFF
42 196 LPCPL | B44 |cpi 017 (1pp) PECI | AUL2 PECI 17 43 1 2 CPU PECI 10 a1 65
T 17 200 <
10 oDD PWR EN L - V8 IscLoo Pl ez — () w201
a3 19 _IBT_G2SX BIDI R - K15 |Gpl cpa )] RCI N+ |2 UB - PCH RCIN L 19
40 10 T—SMC_WAKE_SOI_L wlp—CL5 [GPI Q27 (1 pu- coepsar s5) -
s XDP_DOO_PCH GPI (8 | SOLATE CPU NEM L PN P P AULO o PCH PROCPWRGD R2140 0 inzp 2 CPUPWRD oo =BPIVE_SO_PCH VCC DETERM 72022
- 3
s (oom}TBT_SW RESET L R2180 0 inmp2 o TBT SWRESET R L - BlsPraricpicea |D W e )
o azw XDP_DCL_PCH GPL 085 MXM GOOD w2 |epy cBs 6 THRMIR P+ [\BO9 @ o1 PM THRMIRIP L R R2156 390 a2 PMTHRMIRIP L ame e '2:"22179
210 XDP_DD0_PCH GPI 086 _DP_GPU TBT SEL V6 |SATA2GP/ GPI 086 % irzow 2. 2K
2 (Om}—XDP_DDL PCH GPI GB7 JTAG | SP TCK - M6 |SATAZGER] &Pl 087 INT3 3V ,R6 g POHINIT3VE L o
C 1 JTAG | SP_TDO $ N3 Qﬁ‘&B’T@T)ms (1PY) R211K78 5201
10 JTAG | SP_TDI - UL0 ISDATACUTO/ GPI CB9 DF_Tvs{ BC7 PCH DF_TVS 2 1 CPU PROC SEL L 10
15 om}—EW PUR EN_PCH - UL |SDATAQUTL/ GPI 048 (1 PO PLTRSTED %6, DF_TVS:DM & FDI Term Vol tage
238 XDP_DD3 PCH GPl 049 ENET_LOW PWR PCH AAL ISATASGP/ GPI 049 TS_vssi1| AK10 * Set to Vss when Low
SPI ROM USE MLB K17 leP1 067 TS_vss2| AHL2 J_
49 42 19 6 (BT - 5 ) Set to Vcc when High
g -] Ts_vssa| AKL2 = NO STUFFl
A4 TS_vssal AHLO R2130
A5 - 15§ This has internal pull up and should not pulled |ow
A48 NC 1 u40 1/ 20w THI S SIGNAL | S | NTENDED FOR FI RMMRE HUB AND VE ARE NOT USING I T.
A49 - ne a8,
A51
BHL BL48 —
BH51 L BL49
VSS_NCTF Q
BJ1 BL51
BJ3 [ ]
BJ49 vss_NCTF| -2
BJ51 c51
BL1 D1
BL3 D51
BL4 El
= = 35 25 19 15 17 16 7 ZPPBV3 SO _PCH GPI O
c2113 1
0. 10
10% ——
iov
TOT_PYR_EN goss i gh for 9TAG Programing O R 2 o R
B s 2s IBT_PWR_EN 2 Sor891
U21004 JTAG TBT _TCK oo 5
2 JTAG | SP_TCK 1 08
e
5 3
JTAG I'sol ation due to glitch in and out of slecep ‘R2113
NOTE: TCK from PCH i s Push-Pul | OVOS 10K NC
NOTE: TWS/ TOI 11 om PGH 1 3 Cpon O ai n 5%
NOTE: TDO from CR i s Push-Pull CMOS 1/ 20w
=PP3V3 S5 PCH GPI O ; 220 =
=PP3V3_SUS PCH GPI O 716 17 18 _PP3V3 SO PCH STRAPS ORI TI CAL
=PP3V3 SO _PCH GPI O 716 17 18 19 25 35 o= @160 TBT PCH GPIO ;10 =
'R2188 SSMBNLSAF
10K N 10K
Stuff R2160 or R2574, not both oow  SOTe63 j 50w
M M
NO STUFF 201 201
2 2
%igg 10K 1 pAAN 2 e XDP FCL PCH GPI QO 1025 16 [Ty JTAG | SPTIVS 2T7ST JTAG TBT TVMS gy = 35 25 19 18 17 16 7 SPP3V3 SO PCH GPI O
10K 1 2 %% FWPME L 19 @ -
R2196 10K 1%2 S6  MEow W 200 gve RUNTIME SO L 10 20 2114 1
R2190 100K 1 n\AA2 S MeEow M 201 popLus GPIO 619 a2 CRI Tl CAL 018
5% 1/ 20W M 201 3
=PP3V3 SO PCH STRAPS
NO STUFE  Must stuff R2197 when R2180 NO STUFFed. 07 o ci
R2197 10K 1/\/\/\/2 TBT SWRESET R L 19 1 @160 6 7%&&?L
R2184 10Ky \pAz ° U200 T by pvr en pod w R2199 SSMBN1SAFE 2 SOT89T
5%  1/20W W 201 10K (‘; U2101\4
R2150 10K 1 2 PCH A20GATE 10 Thow  SOTOE3 l =
R2155 10K 1W\/z o 1:2"‘” W 2% PCHRONL 10 L ® s [y-IBT_Cl O PLUG EVENT , S
5% 1/ 20W [ 201 o 0
A R2194 10K iznA 2 VoL EN 10 » —ITAG ISP T mTYST = C )
5% 1/ 20W M 201
R2192 10K 1 app72 0 V2 TBT GRSX BIDIR 103 1R2166 NC o SYNC VASTER=J13 M.B SYNC DATE=02/ 23/ 201
% oW W 201 201
R2193 100K 1 2 SPI ROM USE M.B 619 42 a9 L 10K 2 WILE
AN Ao r—or 107 =PP3V3 SO PCH STRAPS T IEN BT PCH GPLO o PCH GPI O M SC/ NCTF
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ACL5
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M N-RECK-W DTHE0, 5 veal o [ AJL7
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PLACE_NEAR=UL800. N16: 2. 54nm u19 | ARB3 o NC
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Y23 AF17
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AJ29
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AR29

vca o

AT13

AU23

AU25

AU27

AU29

AU35

AVB4

VCC CORE
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AB19 =PP3V3 SO PCH VCC3 3

AC19
AF6
BK28
vecs_s| | R40
T39
u37
V37 PP3V3 SO PCH VOC3 3 CLK F

V39

SYNC VASTER=J13 M.B

SYNC DATE=09/22/ 201

o PCH PONER

d} Appl e I nc.
®

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

051-9276 | D

2.7.0

22 OF 109
20 OF 72

8 7

2

WWW . AlISaler.Com




AA7

OM T_TABLE

AA9

AALL

AA39

AALL

AA43

AA45

AB2

AB4

AB17

AB25

AB33

AB35

AB37

AB50

AC7

ACY

AC11

AC17

AC25
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AE25
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AP31

BC45

AP33

BD15

AP35
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o o - CPU_CFG<12> R2564 0 i, n2 o XDP_OBSDATA B<0> OBSDATA_ B0 2200127 gt OBSDATA [0 CPU_CFG<4> ams
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» & NN\ 5557 2ow— 20T <am 2 10 o XDP_DDL_PCH GPI 87 JTAG | SP_TCK R2575 0 1 ooz TAG 1 SP_TCK gy 16
= @om—XDP_ECl1 R2529 33 DY S— XDP_FC1_PCH GPI Q0 rmy o 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
XDP_DC0_| SOLATE_CPU_MEM L R2530 33 1 2 XDP_DCD_PCH GPl 28 | SOLATE CPU MEM L
? To M-—zm——@“ ? 23 19 19
- D DP_DCL_ VXM GOOD RO531 33 1 A5 5% Trzow XDP_DCL_PCH_GP| 0B5_NXVMI GOOD o vv PCH M cr 02- XDP _=ppavs_ss_xop, 2 10 HLP_ECL POH GPL O] R2574 1K AN 2 g Bl - Q PLUG EVENT | SQL oo,
2 m>—XDP_DC2 DP_AUXCH | SOL R2532 33 1W\’AM o °% 1720w XDP_DC2_PCH GPI 01 DP_AUXCH | SOLprr i 2
= m—XDP_DC3_SATARDRVR _EN R2533 33 1 2 > XDP_DC3_PCH GPI O19_SATARDRVR EN o0 CRI TI CAL
» mm—XDP_DD0_DP_GPU TBT_SEL R2534 33 1%2 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 o °% 1720w XDP_DD1_PCH GPI O37_JTAG | SP_TCK 19 23 J2550
5 DF40 0DP- 0. 4V
2 XDP_DD2_AUD | Pl TCH_EN 33 1 2 XDP_DD2_P I AUD_| P TCH_EN_P R ORR
= [y XDP_DD3_ENET LOW PVR 33 L AANZ oo XBP_DDB_PCH GPI 049 ENET_LOW PWR PCH gmmy o 15 62 M\ 61
B PCH XDP Si gnal |sol ation Notes: EPWNE!
ole}
- Following Intel’s Debug Prot Design Guid for HR and CR v1.3 s _TP_XDP_PCH OBSEN A<0> OBSEN_AQ —— 10 0 o= OBSEN Q0 XDP_FQ0 2
doc id 404081. s _TP_XDP_PCH OBSFN A<1> OBSEN_A1 —— 00 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 01 o= OBSDATA_Q0 XDP_DCQ0_| SOLATE_CPU _MEM L 2
- For isolated GPICs: »» XDP_DAl_USB EXTB_OC L TA A1 —t— 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 =900l s OBSDATA_C2 XDP_DC2_DP_AUXCH | SOL 2
»» _XDP_DA3_USB EXTD OC L OBSDATA_A3 —t— 800l oup OBSDATA_C3 XDP_DC3_SATARDRVR_EN N
20 o olL? hilhe » =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 o OBSEN D1 TP_XDP_PCH OBSEN D<1> . XDP  PLACE_NEAR=J2550. 51: 2. 54mm
296 042 w i XDP_POH TDO  R2550 51 2ppp 1
R252x, R253x, R257x and R259x shoul d be placed where signal path . XDP_DBO_USB EXTB OC EHCI L TA_BQO o=—240 01 _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 LG OBSDATA_D1 XDP_DD1_JTAG | SP_TCK 23 XDP PCH TDI R2551 51 » ) — - : s e oamm
and path to non-XDP signal destination. OP D2 AP PR EN CRSDATA B2 gi o0 g; CBSDATA o op AUD 1| PHS. SW TCH EN o0 210 ’)\(g/:\/ 5% 17 Z0W WF 20T
2 - = 00 = - DD2 23 PLACE_NEAR=U1800. ML5: 2. 54mm
.» XDP_DB3_SDCONN_STATE CHANGE __(OBSDATA B3 —— 90 1 e OBSDATA_D3 XDP_DD3_ENET_LOW PVWR 2 wew XOP POHTME RSS2 51 sanat o o
XDP - 3§ 37 - i
o o1 20 s [y ALL_SYS_PWRGD R2584 1K 1 2 XDP_PCH_S5_PWRGD PWRGDY HOOKO T D R L TPCL K/ HOOK4  TP_XDP_PCH HOOK4 . RO556 51 , < PHACENEAR-UIE00.M7: 2. S4mn
o PLACE_NEAR=J2550. 407 2. 5amm VV V" 5% TT20W W 20T XDP_PCH _PWRBTN_L HOOK1 - oo e L TPCI K/ HOOKS _TP_XDP_PCH_HOOKS . w oo XDP_PCH TCK 2AM\A s zow——zor
oM PWRBTN L 0 P VCC_OBS_AB DAY D CE R VCC_OBS_CD 1
40 23 17 PLACE NEAREUAS00- 3372, 5am 5 s $E égg& HOO(% HOOK2 - 42 00t o= RESET#/ HOOK6 énggRE;ggSI L am = 1K series R on PCH Support Page -
. HOOK: HOOK3 - ool o DBR#/ HOOK7 D 0 2 25 &
A 50 5 o442 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
1 23 =SMBUS XDP_SDA SDA -— 52 51 g D0 XDP_PCH_TDO 16 22 60 -
. zfmm =SMBUS_XDP_SCL SaL Rl D: O il TRSTn TP_XDP_PCH TRST L @ AL LS ML SlC DATESo8 0320l
TCK1 NC28 55 Dl XDP_PCH TDI oD 16 2 6 ( P ( H | P
o 22 10 @ XDP_PCH TCK TCKO - 58'88 57 VG XDP_PCH TMS oD 6 25 o8 Ué&P X
60 5 o159 XDP_PRESENT#
X L XDP_ Appl e I nc. 051-9276 | D
1 1
33801 61 () &3 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

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 USBHUB2513B

67 a0 24 __USB SMC P

=PP3V3_S3_USB_HUB

| NoSTURE | NoSTURE
R2618 R2619
10K 10K
B 59
1/ 20 1/ 200
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

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: 20 Fp—
4.70F —— 0. 1UF —— 0. 1UF 0. 1UF
o3 i v v HUB_3NONREM
XSR CERML 2 XSR- CERM 2 X5R- CERM 2 X5R- CERM 2
4 0201 0201 0201
BYPASS=U2600, 25, c3MBe0g, 29: - 2mm
YPASS=U260! A
VPASE2600. 10: : 24m
C2607 * C2608 * C2609 * C2610 * PPUSB_HUB1_CRFI LT
4. 7UF —— 0.1UF —— 0.1UF 0.1UF M AR DTH=0. 4
20% 0% —— 10% 10% V| ACNEG 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. 4MM —— 0. I 1
. 2alRR[8] 5| 3| NAEEQMRO- 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, 00NV SM I 2 Yon cerw 2 Sen
24. 000MHZ- 50PPM 6PF £ 3 o201 o201
1ML 3 OM T_TABLE z
CRI TI CAL 11r CRI TI CAL SYM VER 1
:?;g u2600 L
- C2619 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_ M|l 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 ¥ = = W - 9 3
10K 10K = = = USB TPAD HUB N
05% 52 Y o USB HUB1 XTAL1 33 | XTALI N CLKI N USBDM_DN2/ PRT_DI S_V2 2 USB TPAD HUB P D ** Tr ackpad/ Keyboar d
v20w 120w 201CRI T| CAL USE_HUBL XTAL2 32 | wraL USBDP_DN2/ PRT_DI S_P2 @ 2 o
201, , 201 6
USBDM DN3/ PRT_DI S_MB USB SMC N 24 20 67
USB_HUB1 NONREMD 28 = = <D
SUSP_I ND/ LOCAL_PWR/ NON_REND |\ Jo o™ or™ o pa| 7 USE SV P e SMC Port
B _HUB1 NONREI 22 NON
USB_HU ML SDA/ SMBDATA/ NON_REML NCL8 USB_SDCARD N 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 >
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 20w PRTPWR3/ BC_EN3* | 18 _NC USB HUB1 PRTPWR3 =PP3V3 S3 USB HUB 7824
201, , o1 |1?02KGO7 NC| 20 NC USB HUB1 PRTPVRA
20w ocs1+ i3 TP USB HUBL ocsl
s it ocs 'R2620
201 ypu  ocs2r L7 NC USB HUB1 2 o
<L \pu  O8C3* 19 NC USB HUB1 OCS3 5%
R Ty E—— 120w
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 @ v |'R2600
B HI P P
USBDP_UP USB HUB U @ o 12K
THRM_PAD 1120
— M
, 201
~
(]

PCH PORT 9 (EHCI 2)

PCH PORT 1 (XHCI) .

USB XHCI / EHCI 2 PORT MUX FOR EXT B

7 _=PP3V3 S3 USBMUX

18 B USB_EXTB EHCI

67 18 B> USB_EXTB EHCI

7 18 USB_EXTB XHCI

18 B> USB_EXTB XHCI

TO USB HUB

TO LI O CONNECTOR

hY
5 | v+l 1 USB _EXTB P Ve S
4 | U2660 v-l2 USB EXTB N T @ o 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 cer SeL| 10 USB EXTB SEL_XHCI 16
GN\ND SEL=0 CHOOSE USB EHCI 2 PORT

SEL=1 CHOOSE USB XHCI PORT

PCH GPI

G60

TPA%’gé IES

5%
1/20W
M
201

o7 1By USB_EXTD XHCI _P

2487

=PP3V3_S3_USB_HUB

LAANZ
5%
1/ 20W
M
201

67 21 Gy USB_TPAD HUB P

78 24

o7 20 LB USB TPAD HUB N

TPAD_PCH: YES TPAD_PCH: YES
1 1
R2616 R2617
10K 10K
% 5%
120w 120w
M
501 501
TPAD_PCH: NO
R2611
0
1 2 USB TPAD R P, a0 or
REET5" 2
1120w TO TP/ KB
0
1 2 201 USB TPAD R Nemr=, 4 o7
5%
1/ 20W
\E
201
; =PP3V3 S3 USB RESET
1
R2612
10K
5%
20w
M
501

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

d} Appl e I nc.
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8 7 6 5 4 3 2

Syst em RTC Power Source & 32kHz / 25MHz Ol ock Gener at or Platform Reset Connections

Unbuf f er ed

R2781
33
; _=PPVBAT GaH Svsalk 26 10 [T)—PLT RESET LAAAZ LPCPLUS RESET L o - 2 50
TAKE_sAse-TRE
Coi n-Cel | VBAT (300-ohm & 10uF RC) 5% -
20w
No Coin-Cell: 3.42V G3Hot (no RC) o R2783
200
33
; _=PP3V3 S5 _SYSOLK R2727 LAAN SSD_RESET L oo ¢ o
Goin-Col 1 & Gatbt: 342V Garb R SN T LC aKasM suc e
o 18 40 68 20w
D Coin-Cel| & No GaHot: 3.3V S5 [mmg A% =D o
s 200
No Coi n-Cel | 3.3V s5 1/ 20w
ot R2726
Geend k 25M4 Pover 7 _=PP3V3 SO SYSCLKGEN No bypass necessary 201
Powered in S0 Lec R TN TBEOE % ™ LA RN 2 LPC aLK33M LPCRLUS
6 1 s a2 6
s 10 [T oD s o
550 R2
=PPVDDI O _SO_SBCLK 9 e 1 N 2 PCA9557D RESET L
SB XTAL Pover 7 = w0 ~ 4 » R2729 AN\ o 5
TBT XTAL Power 7 _=PPVDDI O TBT CLK PLACE_NEAR=U1800. G45: 2. 54MM 5. 1nm 22 5%
g [y g VBAT and +V3.3A are 68 18 E PCH CLK33M PTI QUT 1 2 X K33M IN 16 68 U 20w XDP
| g o internally ORed to 5% 201 R2789
20w 1K
, S S s B S -
2724 ¢ 2722 + 2702 > 200
s
0.108 0.1F —— 1 2700 V3. 3A should be first 3w
or ;: 2 or ;: 2 2 ;:V SLG3NB148A avai | abl e ~3. 3V power R2793 201
TGN . oar o
CRI TI CA o reduce draw u ere LAAAZL AP RESET L oD
11 VDDl O 25M A 32KHZ_Al 12 o SYSCLK_CLK32K_RTC oD 16 68 5%
- 20w
= Ground VDDI O of unused CLK S | vbDl O 25M B 25 - =PP3V3_S0_RSTBUFE v
outputs for power savings
@705 P P g 14 | vpDI 0725M7C 25|\HZ7 9 - SYSCLK _CLK25M SB 16 68 i i i
re705 J-T 2oMZ B S ey oD s Layout Optim zati on
: | L §2_SYSCLK OLK25M X2 AANN—— g SISO ARSI X2 R -] 25MZ_C| 15 YSCLK_CLK25M TBT. 33 68
I -  Cl1° g Svsakaiesuter sy
. 5% NO STUFF - X1 =PPVRTC G3_QUT 7
= - criTICAL " ‘R2706 VDD RTC_OUT| 1 gy & For SB RTC Power P
] - w0
NC@:. Y2705 I ao THRM c2771 1 oD
NC: 25. 000MHZ- 12PF- 20PPM - —— PAD 1 2710 Rlvohp— 20
C2706 3 s ~lalel & — v o . R2773
270 [ER— L 1 o o
e ozt 1 2 1B RESET L _—— =BT RESET L as
E N = N\ ArRE BRSETRE=— D
I NOTE: 30 PPM crystal requi red
"
C = 25 7 _=PP3V3 SO RSTBUF Buf f er ed 1 /\/ﬁ/\, BKLT PLT RST L oo s
s
20w
o
200
s U2780
74LVC1Q07
scro
2 _D_ 4 PLT_RST CPU BUF L
NO STUFF TARE BASE-TRE
NC
PCH SO PWRGD R2763 .
X . s R2780
AANA C2780 100K U RESET L
s o 10k —— s
25 7 _=PP3V3 S5 PCHPVRGD 1720w
o

= oD =
0w
I
i
2 201 Vv vol tage divider on CPU page
v PPRVESOSBEM 201 o o : ’ o
) PCHPVRGD. 7 25 v
R2750" 1 2750 L
T 0. 18
o 10% '+ 2760
20w 2 xsrcerm 0. 1UF

- 10%

= DP_AUXI O _EN | nver si on

61 51 40 23 E ALL_SYS PWRGD ! . \Eﬁnw .
4 PM_S0_PGOOD. : scro- 1 R2762 —
s [ED—U MP_PGOCD 2 U2750 U2760\A SYS PVROK R ‘/\3/\07\/, PM PCH SYS PVIROK QD 17 23 40 R%.gl(ao =, =PP5V_S0O_PCH
: / o 35 10 18 17 16 7 _=PP3V3 SO PCH GPIO 1 2 )
, o e oo o, 54 E— A VA 1
PLACE_NEAR=UL800. P12: 7nm N v . NO STURF 1%:6W PCI_I I\/E D S a.bl e St r ap le()?KZO
21 R2761 201 DP_AUXIgO EN Y.
< o
L o CRI TI CAL @720 ;é‘éow
B ) = e L7300 Dp SSVBN37FEAPE 2201
R2760 SSMBKISFY | |- 2739 SoTs63 w2 o SPI_DESCRI PTOR OVERRI DE LS5V
0 0. 1UF
41 40 35 _SMC DELAYED PVWRGD AANE F:KA‘:?:Y:V‘WW oo w7 = N 1 et 1 20 » _=PP3V3R1V5_S0_PCH VCCSUSHDA %
e — ewcormwac oy 1[a¥ st 0201 o3 T |o SPI _DESCRI PTOR_OVERRI DE
o 23 16 ° ~
=+ B 720 ,,bjs
sevBNaTeLAR |1
sors63 | Kh
=
e s . 16 o8
GPlO ditch Prevention « > SPL_DESCR| PTOR_OVERRI DE L 1
1w, =PP3V3_S3 PCH GPI O PCH Reset Button PCH uses HDA_SDO as a power-up strap. If low NE functions normally.
If high, ME is disabled. This allows for full re-flashing of SPI ROM
oesvs S0 S8 u SMC controls strap enable to allow in-field control of strap setting.
ORI TI CAL == @620 & 5V pull-up allows circuit to work regardl ess of HDA vol t age.
2] Fh 795
2
So1833 8361 3750w
M
- D IEE PVR_EN IECH L E vilZ TBT _PWR _EN oo 0 % Ro796  |2201
42 40 17 6 U'DUJJ 0
A 21 % AUD_| PHS SW TCH EN PCH 5 % 8 vald AUD | PHS SW TCH EN mmy o3 22 10 [TR)—Xoe-DAResEr L IAANAZ B D 7 © py—
2 17 y—PM_PCH_PWROK Sh2 § e T ]
XD s Cl ock (CK505) and Chi pset Support
¥ "R2797 051- 9276 | D
0, d} Appl e I nc.
Pow - 270
= 5402
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P1V5CPU_EN =
MEWTT_EN =

MEM RESET_L =

26 7

o,

WHEN LOW CPU 1.5V follows SO rails,

(1 SOLATE_CPU_MEM L + PLT_RST_L)

The circuit bel ow handl es CPU and VTT power during SO->S3->S0 transitions,

WHEN HI G+ CPU 1.5V remains powered in S3, VIT follows SO rails,

VTT ensures clean CKE transition,

(1 SOLATE_CPU_MEM L + PM SLP_S3_L) * PM SLP_S4_L

* PM_SLP_S3_L

!'l SOLATE_CPU_MEM L + CPU_MEM RESET_L

as wel |

as isolating the CPU s SM DRAVMRST# output fromthe SO DI MV when necessary.

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions deternines behavior of signals.

MEM RESET_L not i sol at ed.

MEM _RESET_L i sol at ed.

o1 48 40 38 26 37 PM_SLP L cPuveM sLG NO

26 23 [T | SO ATE CPU MEM L

=PP5V_S3_MEMRESET

CPUMEM_SLG NO

NO STUFF I
c2817 1
o oarir

=MEM RESET_L

1V5 SO " PGOOD' for CPU
. =PP3V3_S5_CPU_VCCDDR
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
1512 107 ZPP1V5_S3_CPU VCCDDR _PM MEM PVRGD fomy 10 17 6
Rp822
10K
5%
20W CRI TI CAL |6
R2820* 201 b | Q820
27. 4K DivB53D0WV
1/ 260 | SOT- 563
G

PM MVEM PWRGD L 2

83T
[

2

I—m\—_

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 o
3 o o 1 x o
4 0 o 1 x o
A 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.

nmust deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_ MEM RESET_L.

Sof t war e

1R2805 3 CRI TI CAL
10K Q2820 S
oo P1V5_SO0_DI V, s~ SVBE3D0LV n
%5, s/ sor-s63
4
4+ PLV5CPU EN oy oo oo Reg21:| "¢ STE-BUZF(E 1
=PP3V3_S3_ MEMRESET CPUMVEM SLG NO 431‘/ 22%;'% 1000PE ——
CPUMVEM _SLG NO 05 | Bl W 2
RoBOIl|  SSVNTREARE |l Lt
100K i
%,
1/ 2 “
201, 2[c7 stt =
P1V5CPU EN L
CPUMEM_SLG. NO = CPUMEM SLG NO
800 |2 slo,
SSMBN37FEEARE MBN37FEAPE
63 | KR > | So1563
CPUMEM SLG NO . H B -
R2890 5[G" Stz 1S Vg5
0 \d SOLATE JPU,MEM L_R lPvsip s3 L 2 a0 o
Yol CPUMEM SLG N3
1/ 20W L
26 = 1R2810
10K 1 __=PP3V3_S3 NEMRESET
Eé‘éow
361 CPUMEM SLG: YES CPUMEM SLG YES
1 (=}
L VEWTT EN oy G280R L g
CPUMVEM sgclaomo ole 6§ 2 U2V§%O
CPUMEM _SLG NO 12 SLGAAPO22
RGBS Rog0g)  SSVNETREREE | PLT RESET L 1 lso_renoy TN MEWTT O anp
02%% 28% |—‘ 26 25 18 [TTO» - VTT_EI M@ 8 26 Ensures CKE signals are held lowin S3
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66 a2 20 27 11 MEMA CAS L G3(cAS o0 9z 28 27 11 —CiMAgz N C; ! oo a2 2027 11 MMARAS | F3RAS* wazze 2 MMARAS L F3RAS*
66 32 26 27 11 MEMA VE L HB Ve 5“““”’—CAVEL Hsms* 66 32 20 27 11 MEMA CAS LGB HCAS* 6632 20 27 11 MEMA CAS LGB CAS*
VSS —VSSQ— co sz I I qUE 632 2827 11 MEMA VE L H3 JVE* 6632 2827 11 MEMAVE L H3QWE*
vss —VSSQ—
VSsS —VSSQ— VSS —VSSQ—
L=l N| o H| O] H| O ol @ Pl
E’?mau.u.r—w—,_n_nfg mm808 £ of o] Al of = @ ol o =
ol H| o | & ol Pl
YYD BB S0 22 88858 HEEEREEEEEEERE EEEE HEEEREEEEEEERE EEEE
Al4/ Al5 FOR 2G 4G MONO ONLY
CS1 |'S FOR 2G DDP RANK CONTROL
R30011 A %A 2 MEMAZQIZ
200 V" 1w 320w
R30111 A X% 2 MEMAZQZ
200 VE" 1w 320w
A R30211 A X% 2 MEMAZQ4 L
201 MF 1% 1/20W SYNC MASTER=J13 M.B SYNC DATE=08/ 29/ 201
I'E!!g T —
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51 20 20 __EQVIS 53 MEMVREFCA B care < vt e
3130 29 31 30 20 __PROV7S S3 MEM VREFCA B 31 30 20 __PROV75 S3 MEM VREFCA B
o1 50 20 _peolrs 53 wemgErD0 8 422 =PPLVE_S3_MEM B
prolrs 55 wem gEroo 8 a2 =BPIVG S3 MEM B
w0 2 51 20 20 __EHOVTS 53 MEGVREFDO 240 ¢ 0 =PRI\G S3 MEM B 51 50 20 __povrs 3 vegureroo 8 S3_MEM B
1 1 — [ee] 2 ? o a 8 | o S g | m [} 1 1
P v vl I M B B B B 1o |t csann [+ E| 2| 2[25|9|8|e|s|e| slo|u|g 312 o 2l olelsiolaldle alalala ol e 2
0. 47UF—— 0. 47y o ——wm—— <o | >4 om0 47 0. 470 cs1z0 |t carza |t O B ¥ 5|Y 8| Y32 BT 1222 c3130 [t csasr |t H| B B cs132]t
cerM SR 1 . T o e | | " aom N— VDD — - VDDQ~ e | o 0. 47UF—— 0. 47/ 0.47 0. 47UF—— 0. 47/ 0.47
200 2ou cmian |, cemiens |, 29 200 —— Vob— VDD~ % VDD~
= ¥ = = 3 b g = T T

[
201
g g v

L U3100 om T TABLE
U3130 ov T _TABLE =

66 32 30 20 11 MEM B_0DT<0> Gl |opT0 FBGA- 9P5X11P65- COMBO
o

oo

g g 201

v

= U3120 ov T _TABLE =

66 32 30 20 11 MEM B_0DT<0> Gl |opT0 FBGA- 9P5X11P65- COMBO 66 32 30 20 11 MEM B_0DT<0> Gl |opr0 FBGA- 9P5X11P65- COMBO
VS —— o S ——— o

= U3110 omT_TABLE
o6 32 30 20 11 MEM B_0DT<0> Gl |opro FBGA- 9PSX11P6S- COVBO =

66 32 30 20 11 MEM B ODT<1> F1 |opT1 o 6 VEM B ooT<1> FL |opT1 6
VEM RESET L N2 . a9 ooz %0 B e 39 66 32 30 20 11 MEM B ODT<1> F1 |opT1 S d 66 32 30 20 11 MEM B ODT<1> F1 |opTg e d
%0 20 28 27 26 S om s L QRESET Lo 50 20 20 27 26 MMRESET L N2 JRESET* X =R, =Y
21001 A% 2 wenazo 8 lrco g g S — ) o w0 20 28 27 20 MMURESET L N2 Jopsere 1Y 20 20 20 27 20 MEMLRESET_L N2 JreceTs 1Y
L Vaveme o FO | 5 R31104 2 ”EM—E—Z@$ zQ g 5 R3120, A 20 , vem e zeHB |7 g < R3130; A 200 , vem s 2B 7o g <
Cl=oomnmese 6o - DO| BINEMB DOxte  ia -k N EEER Il , 53 Tl Lo venszohd gy = T o Vo rewacatO Jagy =
6652020 11 MEMB A<I> L7 |1 & DQL| CTVEM B DO<a> s a6 co sz 20 20 11 MEMB ASH2 300 [ DO FMEM B DO 1 oo 66 52 3020 11 MEMB A<0> K3 [ap il DQO| B3MEM B DOS16> 1166 o6 5o 50 20 11 MEM B A<0> K3 |ap il DCO| B3NEM B DO<30> 15 a6
662020 11 MEMB A2> L3 |pp 8 p@| C2VEM B Do<2> s 66 o6 92 30 20 11 %M 3 D@J&Q&" o 6652020 11 MEMB A<I> L7 |1 = DQL| CTMEM B DO22> 1166 o652 30 20 11 MEMB A<l> L7 |a1 & DQ1| C7WEM B DO20> 11 6o
w00z MMB A K2 |ag M DQB| CBMEM B D03 11 o0 ooz 0 20 5x MEMB AEE 802 s D2 ZMEM B DOB> — 1s oo w0z MEMB A LS lao 8 DR C2MEMB DO21> 11w oo 5250201 MEMB A2 L3 lao 8 De| MM B Do<2a> 11 0
60 52 %0 20 11 MEM B Aca> L8 |ag g N DQH ESMEM B Dos0s i 0 pEMEASE TS é N = w052 30 20 1 MEMB A K2 [pg ; DQB| CENEMB D020 11 as oo 20z s MEMB AE> K2 a3 . DQB|_CBNEM B DO<28> 11 66
6652020 11 MEMB AS> L2 |as 2 NF_DGB| EBVEM B DOSS> 13 a6 oo o e — T g prwﬁ” o 6623020 11 MEMB Aca> L8 |ag g NE_DQ4| EBNEM B DOS10> 1166 oo 52 50 20 11 MEM B A<a> L8 |ag g NE_DOt| E3NEM B DO27> 11 oo
o6 52 30 20 11 MEM B A<6> M8 |ag o NF_DGB| D2 VEM B DO<6> 13 a6 o6 92 30 20 11 S N NF_DQ—NEM B Q<32 11 6o 6652020 11 MEMB AS> L2 |as 2 NE_DGB| EBVEM B DOSI8> 11 6s o 5230 20 11 MEMB AS> L2 a5 2 NF_DG5| EB VEM B DO<25> 11 66
oo a2 30 20 11 MEMB AT MR |a7 NF_DQ7| E7NVEM B DO<7> 11 4 o0 5z 30 20 11 NEM B AsG2 B _IAG o NF_DQo|_—NEM B DOsA2 11 e 66 52 30 20 11 MEMB A6>  MB |ag o NF_DGS| DZMEM B DO<17> 1166 o6 52 30 20 11 MEM B A<e> M8 |ag o NF_DGB| D2 VEM B DO<31> 13 4
66 52 5020 11 MEM B A<B> _NB |ag o6 32 30 29 11 %M NF_DQ7——MEM B DOIS2 a1 o0 o6 52 3020 11 MEMB A<7> M2 |a7 NF_DQ7| E7 MEM B DO<23> 1 65 66 52 30 20 11 MEM B A<7T> M2 |a7 NE_DQ7| E7 MEM B DO<26> 1 65
66 52 30 29 11 MEM B Aco> __MB |ag DQs|_C3 MEM B DG5S Pe0> 11 6 SO vy v Y C3 vem B Dos Pe1 o652 3020 11 MEMB AcB> B iag 56 5250 2011 MEM B AB> NB Ag
6 32 30 20 11 MEM B A<10> H7_[a10/ AP | D3 vem e N<O> pEmEn MEM B A<10> _ H7 " DQB S MEME DB Btz a0 e 66 32 30 20 11 MEM B A<9> M8 |ag DQS|_C3 MEM B DCS P<2> 43 66 66 3230 20 11 MEM B A<9>  MB |ag DQs|_C3 MEM B DGS P<3> 43 66
o6 52 30 20 11 MEM B A<11> M7 |a11 D" [o—=NEM B DGS N0 11 6 00 92 20 20 12 HEMLBASIAZ "7 ALOT AP DQs* |yD3 VEM B D08 Net> 1 s o6 52 30 20 11 MEM B A<10>  HZ |A10/ AP 0 o6 32 30 20 11 MEM B A<10>  HZ |a10/ AP o
o0 52 30 20 12 MM B A12> K7 |a12/ BOr . coez 0z o MEMB A T o6 02 20 20 11 MEM B A<11> M7 a3 DOs' B MEMB OGS N2> sios MM aciis W |y DQs* (508 VEM B DS NS> 11 56
o6 32 30 20 11 MEM B A<13> N3 |a13 oM TDQS—_L o0 oz 30 2011 —,\BAIZ/ BC DMV TDQS|_B? 66 a2 30 20 11 MEM B A<12> K7 |a12/ BC* 87 66 32 30 20 11 MEM B A<12> K7 |a12/ BCr 87
oo a2 20 20 11 VEMB A<ta> N7 |a14 NETDQSAAY ne = co sz 20 2011 MEMBASZ2 TEALS L a7 o6 a2 30 20 11 MEMB A<13> N3 [a13 oM TDQS—_L o6 3230 20 11 MEM B A<13> NS |a13 oM TDQS—_L
66 32 30 20 11 _MEM B A<15> J7 |15 o0 92 %0 20 11 %Am NF_TDQS'o=—NC = 66 32 30 20 11 _MEM B A<1a>  N7_[A14 NE_TDQS' AL Ne = 66 3230 20 11 MEM B A<tla> N7 |A14 NE_TDE A N =
66 32 30 20 11 MEM B BA<O> J2 [BAO A3 NC oo 52 30 20 1 %MS NC 66 32 30 20 11 _MEM B A<15> J7 |A15 66 32 30 20 11 MEM B A<15>  J7 [A15
66 32 30 20 11 MEM B BA<1> K8 |BA1 — NC o0 8z %0 290 ”mx A3 \c o6 32 30 20 11 MEM B BA<O> J2 |BAQ = NC o6 32 30 20 11 MEM B BA<O> J2 [pag a3 NC
66 32 30 20 11 MEM B BA<2> J3 |pa2 79 ©6 32 30 29 11 m o6 32 30 20 11 MEM B BA<1> K8 |pa1 == NC 66 32 30 20 11 MEM B BA<1> K8 |pa1 F== NC
Ty oo o2 20 201 NEMB BAZz o2 BA2 | 79 66 52 30 20 11 MEM B BA2> I3 |Bap o6 52 30 20 11 MEM B BA2> I3 |pa>
66 32 50 20 11 MEM B QLK P<0:F7 Jox 1 80 F7 80 179 Lo
o6 32 50 20 11 VEM B CLK N<03G7 oK+ l& o2z 20 20 51 MEMB G RO TOK o1 o6 32 50 20 11 MEM B QLK P<0:F7 ] | 80 06 32 30 20 11 MEM B QLK P<0:F7_|cK | 80
= 66 32 30 20 11 MEM B CLK N<0:G7 o l— o6 52 30 20 11 MEM B CLK_N<0SG7 o | 81 o 32 30 20 11 MEM B CLK N<0SG7 ok | 81
66 32 30 20 11 MEM B CKE<0> @ IckED VEM B okE<0> @ |k | 82 N 82 g 82
o5 22 20 20 11 MM B OKE<1> F9 |oxen o0z e T |y 65 22 20 20 11 MEM B OKE<0> @ |cxep — 60 22 20 20 11 MEM B OKE<0> @ oo —
oo 32 a0 20 . MELB SIS ——CKEL o6 32 30 20 11 MEM B OKE<1> F9 |oien o6 32 30 20 11 MEM B OKE<1> FO |oer
00 52 30 20 11 MEM B CS L<1= HL Josi+ MEM B S Lets HL Josy
o 32 20 20 11 MEM B CS L<0> H2 dcso* o0 52 20 20 11 MEMLB S Lz gOSL o6 32 30 20 11 MEM B CS L<1>Hl dCsi+ o6 32 30 20 11 MEM B CS L<1>HL Josg+
B o0 32 30 2011 MEM B S L<0> "2 4CS0* 66 32 30 20 11 MEM B CS L<0> H2 Jegox o6 32 30 20 11 MEM B CS L<0>H2 Jeso+
w202 11 MEMBRAS L F3RAS* e g
66 52 30 29 11 MEMB CAS LGB JcAst e6 92 30 20 11 NEMLSL:CRAS 66 52 30 29 11 MEM B RAS L F3 JRAS* 66 52 30 29 11 MEM B RAS | F3JRAS*
069230 20 11 MM B VE L 13 Jwer o 20 o MEMB S L3Aq0AS 069230 20 11 MM B CAS LGB JcAS* 06 92 30 20 11 MM B CAS LGB JcAS*
vss —VSSO— 00 92 20 20 1 MEMBAEL—EBQUE ves s 66523020 11 MEMB WE L HB V" 665230 20 11 MEMB WE L HB Jver
FEEEEEEEEEEREEEEE P 0 R B B ves ~vsso—, vss —vsso
JYHNE 32T #EYee S EEEREEEEEEEREEEEE EEEREEEEEEEREEEEE
A14/ AL5 FOR 2G 4G MONO ONLY
CS1 I'S FOR 2G DDP RANK CONTROL
R31011 A W% 2 MEMBZOI o
w1 12 Sz
R31111 5 X% 2  MMBZGE ,o
won 12 Yz
A RI1211 30 5 wews iz L, | BT MASTERI13 ML 'SYNC_DATE=08/ 29/ 2011}

AL DDR3 DRAM CHANNEL B ( 0- 31)

d} Appl e I nc. 051-9276 | D
) 2.7.0

R31311 5 A% 2  meMBZO Lo

200 M 1% 120w
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a1 30 20 PPOVZS S3 MEM VREFCA B ROVTS 3 MEM VREFCA B
3130 29 31 30 20 PPOV75_S3 MEM VREFCA B 31 30 20 PPOV75_S3 MEM VREFCA B
31 30 20 _PHOV7S S3 NEM \REFDQ B 2 @0 =PP1 S3 MEM B
PHOVZS S3 MEM REFDO B sa2te =PPLVE, $3 MEM B
al =l olalslelalelel el aldlula s 51 20 20 __beOVTS s3 MEgVREFDO 2 g0 o 9 =PPI5 S3 MEM B w1 20 20 __prlovrs ss vew \geroo e \ a0 20 L =PRI .S3 VEM B
1 1 w| » a 44 | Of wf w 1 | o N Jl o o o o 1
3200 3201 C3202 c3210 (Y 3211 |t mnggoaazxgg momu.l C3212 amggr\aaamgg o = N @ | aamgg al = N o
o —— vobm— v | *Y¥ 0. 47UF C3220 |1 c3221 (1 Ul - a I 4 o Of w) al c3222 |1 C3230 ul s 4 o) Of i) ul c3232 |1
T o e er | —— VOD— - VDDQ~ cerer | 0. 47UF 0. 47UF — 0. 47UF
201 g9 201 ~— VDD —— \-VDDQ~ 20% N——— VDD —— \-VDDQ 20%
g g v v 2 9 ]y e | 2 ]y
= U3200 ow T _TABLE = g g E W W
= _ = U3210 ov T _TABLE =
66 32 30 20 11 MEM B 0OT<0>GL lopTo FBGA- 9P5X11P65- COVBO NEM B coT<0> GL |, FBGA. 9P5X11P65- COMBO N = U3220 ovT_TABLE = U3230 ovT_TABLE
o 52 30 20 11 MEM B_0DT<1>F1 |opT1 S ¥ 66 32 20 20 11 MEMBDISDZ 2 JODTO A o 52 30 20 11 MEM B 0DT<0> GL |opr0 FBGA- 9P5X11P65- COVBO = o 52 30 20 11 MEM B 0DT<0> GL |opT0 FBGA- 9P5X11P65- COVBO =
39 o6 32 30 20 11 MEM B CDT<1>F1 |opT1 IR S A
MEM RESET L N2 . = X © g 66 52 30 20 11 MEM B ODT<1>F1 lopT1 S 66 32 30 20 11 MEM B ODT<1>F1 |opTy ISE)
30 29 28 27 26 VEM | RESET’ =] o 20 20 2 20 _MEM RESET_L N2 |ReSET* = ¢ Qg Qg
R32003 A X% 5 wews zasbB |y 5 b o 50 20 20 27 26 MEMURESET L N2 JRESET* X 50 20 25 27 26 MEMIRESET L N2 JRESET* X
18 (e4] S R32101 A 28% » vem B zH8 |7cp A 240 < 240 =
= o0 M 1 Sraow__MEMB ZAHD |70y sz O s R3220 1 > vem s zq10 HB |7y S R3230 1 > vew s za11 HB |7y S
66 32 30 20 11 MM B AO> K3 |a0 il DQO| B3MEM B DO<38> 15 oo = g Ve ——meme 2l ; L Vo vemezaa 0 |py L Ve veme zas M9 7
— 66 32 30 20 11 MEMB A<0> K3 [ag i) DQ| B3MVEM B 43> 1) 66 201 T 201 T
66 32 30 20 11 MEMB A<1> L7 [A1 DQLl C7NVEM B 33> 1166 5 Acls L7 a1 CINEM B e 66 32 30 20 11 MEM B A<0> K3 Ia0 [A8 DQ| B3MEM B 49> 11 66 66 32 30 20 11 MEM B A<0> K3 [AQ i) D[ B3MEM B 61> 11 66
MEMB A<1> L7 | ol DQL| C7MEM B DO<41>
Closwmnmmere sl § DQ2| C2WEM B DOSIS> ;6 N B A 13 | B oM B Do s 52 902011 MMB A<l> L7 fa1 B DO CTNEM B DOSS3> 11 o o050 20 11 MEMB ACI> L7 Iy B DQL| CTNEM B DOSST> 11 6o
MEMB A<2> L3 | DQe| C2VEM B DO<42>
6o 52 3020 11 MEMB A<B> K2 |ag X DQB[ CBMEM B DO<32> 11 6o M A N v s bodre oo a2 a0 MEMB A2> L3 |pp g DQR| C2MEM B DOE5> 1165 o5 a2 30 20 11 MEMB A2> L3 a2 g be| C2MEM B DOEE> 11 66
| DB >
6523020 11 MEMB A<a> L8 |ag g NF_DQ4| E3MEM B DO<37> 11 66 oo 2 20 29 1 ST A3 ) B3 VM B Doctn 66 52 30 20 11 MEMB A<3> K2 |a3 , DQB| CBMEM B DO<48> 13 66 66 52 30 20 11 MEMB A<3> K2 |a3 , DQB|_CBMEM B DO<56> 11 66
66 32 30 20 11 MEMB A<5> L2 |a5 N NF_DG5| EBMEM B DO<36> 11 66 o0 3z 20 2011 M B Acss L2 ] e g NF_DQ —D(LEB VM B Doca5e e 66 a2 3020 11 MEMB A<a> L8 [ag g NF_DQa| E3 MEM B DO<50> 11 66 66 3230 20 11 MEMB A<a> L8 |ag g NF_DQa| E3 MEM B DO<59> 11 66
o6 52 30 20 11 MEM B A<6> M8 |ag o NF_DGB| D2 VEM B DO<34> 15 a6 oo sz sz AR v 22 N :EJQADQ e e 66523020 11 MEMB AS> L2 |as S NF_DGB| EBVEM B DOSS1> 1166 as sz a0 20 11 MEMB AS> L2 a5 S NF_DGB| EBNVEM B DO<60> _ 11 0
- MEM B A<6> pQs|_D2 vEM B Do<a6> - -
o6 32 3020 11 MMB AT> MR |a7 NF_DQ7| E7NEM B DO<39> 11 66 b AT M la 0 N Dol E7 VM B Doca0s s o 0920020 11 MEMB Ac6>  MB Iag o NFE_DOS| D2 NEM B DOS54> 11 66 6 52 0 20 11 MEM B A<6> M8 |ag o NF_DQs| D2 NVEM B DO<62> 11 oo
MEM B A<7> M | DQ7| E7MVEM B DO<40>
6 a2 30 20 11 MEMB A<8> N8 |ag oo 3z 20 2011 5 Ao N8 |ng = e 66 32 3020 11 MEMB A<7> M2 [A7 NF_DQ7| E7 MEM B DO<52> 15 66 66 3230 20 11 MEMB A<7> M2 |A7 NF_DQ7| E7 VEM B DO<63> 11 66
B A MB C3 MEM B DG P<4: 06 32 90 29 11 MEM B_A<8 N8 MEM B_A<8 N8
66 32 30 20 11 MEM \<9> - A9 DS VE <4> 11 66 o6 32 30 26 11 B A<O> VB |a0 C3 MM B P<5> 11 6o 66 32 30 29 11 =8> A8 = 66 32 30 20 11 MEM B A<8> NS IA8 =
66 32 30 20 11 MEM B A<10> IAL0/ AP |08 hem s Neds NVEM B A<io> M7 |a10/ AP BB DB P2, 66 32 30 20 11 MEM B A<9> M8 |ag DQs|_C3 MEM B_DCB P<6> 13 65 66 3230 20 11 MEM B A<9> M8 |ag DQS| C3 MEM B DGS P<7> 4, 66
o6 32 30 20 11 MEMB A<11> M |11 DOS* == MEM B DR Btz au e v DQs* |pD3 MEM B DOS NS5> 11 66 oo a2 30 20 11 MEM B A<10>  H7 |a10/ AP = oo a2 30 20 11 MEM B A<10> H7_|a10/ AP =
66 3230 20 11 MEM B A<il> M |a1g DQs* (K3 MEM B DS N<6> 13 6 DQS* |[HD8 MEM B DGS N<7> 15 66
66 32 30 20 11 MEM B A<12> K7 |A12/ BCH B7 66 32 30 20 11 MEMB A<11> M Ia11 66 3230 20 11 MEM B A<11> M7 fA11
DM TDQS| 66 32 30 20 11 MEM B A<12> K7 [A12/ BC*
66 32 30 20 11 MEM B A<13> N3 [a13 VEM B A<13> N3 |als DM TDGs|_B7. 66 32 30 20 11 MEM B A<12> K7 [A12/ BC* oM T 87 66 32 30 20 11 MEM B A<12> K7 |a12/BCr oM T 87
66 32 30 20 11 MEM B A<14> N7 |14 NF,TDQS*o/iNC = 66 32 30 29 11 B Asld vl NE TDOSAA7 66 32 30 20 11 MEM B A<13> N3 |A13 2 66 32 30 20 11 MEM B A<13> N3 [A13
66 32 30 20 11 MEM B A<i4> N7 | DS — __| DCs|
692 30 20 11 MEM B A<15> 7 |a15 VEM B Aciss 37 lais R S o 52 30 20 11 MEMB Acla> N7 [A14 NE_TDBHAT e = o652 30 20 11 MEM B Asia> N7 A14 NE_TDQS' AL Ne =
66 32 30 20 11 MEM B BA<O> J2 |BAQ NC s a— NC 66 32 30 20 11 _MEM B A<15> J7 |A15 66 32 30 20 11 MEM B A<15>  J7 [A15
A3 Nc 66 32 30 20 11 MEM B BA<O> J2 [BAO NC NC
oo 52 3020 10 MEMDB BA<l> KB fRal M B BA<l> K8 |mal A3 Ne o0 a2 30 20 11 MEM B BA<O>  J2 [BAQ . 66 a2 30 20 11 MEM B BA<O>  J2 |BAO 3
66 32 50 20 11 MEM B BA<1> K8 | | A3 | A3
66 22 30 20 11 MEM B BA<2> I3 |Bao 79 P T—— 663230 20 1 MEM B BA<1> K8 |gag Ne 66 3230 20 11 MEM B BA<l> K8 gy Ne
MEM B QLK P<OF7 _|oK 80 e L7 o5 32 30 20 11 MEM B BA<2> J3 IBA2 70 o5 32 30 20 11 MEM B BA<2> J3 IBA? 70
66 32 30 29 11 66 32 30 20 11 MEM B QLK P<03F7 | 1 80
66 32 30 20 11 MEM B QLK N<03G7 HoK* | 81 1 66 32 30 20 11 MEM B QLK P<0F7 fex 1 80 66 32 30 20 11 MEM B OLK P<0F7 ek 180
a2 66 32 30 20 11 MEM B CLK N<0G7 doxc | 81 81 81
MEM B ckE<0> @ lcKEo — 52 66 32 30 29 11 MEM B QLK N<0G7 ok | 81 66 32 30 20 11 MEM B CLK N<0G7 ek RS
o0 s a0z o 66 32 30 20 11 MEM B CKE<0> O lekeo — @ | 82 @ | 82
66 32 30 20 11 MEM B _CKE<1> 79 ICKEL MEM B cxe1> FO |oker 66 32 30 20 11 MEM B _CKE<O> 5 ICKEO 66 32 30 20 11 MEM B _CKE<0> 5 ICKEO
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
DR vw—— 66 32 30 20 11 MEM B CS L<1> H1 Josg
66 32 30 20 11 MEM B CS 1<0> M2 Jcsox o 66 32 30 20 11 MEM B CS L<1>Hl Jcs1x 66 32 30 20 11 MEM B CS L<1>Hl Jcesa»
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* 66 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*
B 032302011 MMB CAS L G3CAS* —CM o N caoe o032 3020 11 MEMB RAS | F3RAS* oo 3230 20 11 MEM B RAS | F3 JRAS*
660230 2011 MEMB CAS L G3]
66323020 11 MEMB VE L H3 JVE* MEM B VE L 1B Jver 6632 3020 11 MEMB CAS L G3 HCAS* 66 32 30 20 11 MEMB CAS L G3 HCAS*
2302011 MEMBVE L H3 ]
v 66 32 30 66 32 30 20 11 MEM B VE L H3 ~AVE* 66 32 30 20 11 MEM B VE L H3 ~VEr
vss —VSSQ— VSO MEMEBVEL Mg MEMIVEL HWig
vss —VSSQ
ol ol o] «l of @l o ol @ ol VSS —VSSQ— VSS —VSSQ—
ggmﬁu.u.nn_n_nfa mm808 ggaamﬁamjﬂgg %%888
J_ N Qela 8 LRa 32222 &8 388 e a8 L 2=3 2222 &8]8 838
Al4/ Al5 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
A R32211 A A% 2 MEMB zqua
AAN, 18 7Qu4 5, S/NC IASTER=)13 M8 S/NC_DATE=08/ 20/ 201
=

201 MF 1% 1720w

DDR3 DRAM CHANNEL B (32-63)
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NOTE: Must not enable nore than two SO DI MM nargi ni ng
. _=PP3V3_S3_VREFMRGN buffers at once or VRef source may be overl oaded.
VREFDQ LDO_DAC
oM T
=PPVIT_S3 DDR BUE R3303
R3318 = 200 pLace neaR-ue900.E1: 2. Samm
1 o 2 PP3V3_S3 VREFMRGN DAC o omA max | oad
" VVV iie woreo s m
e M NNEGCW DTH-0. 2 DORVREF_DAC DORVREF_DAC
NONE VOLTAGE=3. 3V
e C3300 * * c3301 DORVREF_DAC crovz M \REEDO B
02
2.2 ——ouF T cAL €3303 ! T RLL N W0, 3 o
D s, . DORVREF_DAC R Yot sy
o 0201 v
\;DDLB300 Ry 2 VREFMRGN DQ SCDI MVA_BUE 2 Ureroa oo ae 1™
0 1
42 [E)—=2C vREFDACS sa scL e VOUTALL VREFMRGN_ SOOI MA DO 11:%7\/\/ PLAGE_NEAR=R3303. 2: i 5/?360
< 200
15 QEy—=12€ vREFDACS SN SDA ¥ vautel e 2750w
g
A0 & vourcl VREENRGN_SCDI MVS_CA 2201
Addr =0x98( W) / 0x99( RD) 1AL VOUTDIs. VREFMVRGN_MEMVREG FBVREF PPOV75 S3_MEM VREFDO A 27 28 31 66
WL W OTH-0.3
D NOTE: MEM/REG and FRAVEBUF shar e . VREFCA: LDO_DAC Yot sy
3 a DAC output, cannot enable | DDRVREF_DAC R3309
both at the sanme time! R3301 200 PLACE NEAR-290D. J8: 2. Samm
100k
ot 1 Vzow
o PPOV75_S3 NMEM VREFCA B
R3319 o T RLNE WD, 3 =
AR 2 s e cra S
M N_LI NE_W DTH=0. 3 mm =
NONE M N_NECK_W DTH=0. 2 mm
NONE VOLTAGE=3. 3V CRITI CAL VREF| CA_SCDI MVB BUF
Nae
402 | DDRVREF_DAC 19% PLACE_NEAR=R3309, 2: 1mm
4 20w
VCC 201 PLACE_NEAR=R3309: 1nm
NOSTUFF
oser '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 P2l° s NC 2
- =PPVTT_S3_DDR BUF sia2 P3f 10 VREFMRGN_CA_SCDI MVA_EN DERVREF_Df
C - =PPDDR_S3_NVEMVREF Pali veeruna ca son e en il
P5| 12 VREFMRGN_MEMVREG EN 1;2“
Signal aliases required by this page: 43 [TR)—=L2C PCAOSS7D SOL ilscL P62 s NG yzow 27 28 66
- =1 2C_VREFDACS_SCL 43 (B)—=12C POAYSSTD SA 2|spa P71 s NG 2
- =l 2C_VREFDACS_SDA RESET* 5 VREF! cA_soDi MwA BUE
- =1 2C_PCA9557D_SCL TR oo =
- =1 2C_PCA9557D_SDA 5 a
- ) 5 e
BOM options provided by this page: 201
DDRVREF_DAC - Stuffs Apple margining circuit.
VREFDQ LDO - LDO outputs sent to DQ inputs. £
VREFDQ LDO_DAC - Margi ned LDO outputs sent to DQinputs.
'BoRvREr_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. -
wat chdog wi || disabl e nargining 1720w
VREFCA: LDO_DAC - DAC margi ned LDO outputs sent to CA inputs. "
NOTE: Margining will be disabled across all 2
soft-resets and sl eep/wake cycles —
21 7 =PPDDR_S3 NEMVREF -
PLACE_NEAR=Q8320. 6: 1
CRITI CAL PLACE_NEAR=Q8320. 6: 2mm VREFDQCENE " Q8320. 6: 1mm
VREFDQ ML_M3 VREFDQ ML_M3 1 -
Q3320 ! C3320 R8321 oorvRer_oac
——0.1UF
a2 ESET_| Lssv L SSMBNISAFE  —— iy 1750w @305 7] DORVRER_DAC
[ SOT563 2 3% cerm v 100 —— o u3304 DORVREF_DAC
% 0201 2 o o 2 L3 VR Moazs3 R3314
o201
B o _PPCPU_VEM VREEDO A ol T3 Te o PPOV75 S3 NEM VREFDO A 27 26 51 6 VREEMRGN WEM/REG BUE AR oo e o =
- VREFDQ ML_MB . S PLACE_NEAR=R7315, 2: 1mm
- M
'R3322
1K
PLACE_NEAR=R3321. 2: 1nm Emznw NOTE: CPU DAC out put step sizes:
%1 DDR3 (1.5V) 7.70nV per step
2 DDR3L (1.35V) 6.99nV per step
31 7 _=PPDDR NEMVREE X REF_DAG
CRI TI CAL PLACE_NEAR=Q3320. 3: 2nm fuiw Required zero ohmresistors when no VREF nargining circuit stuffed
VREFDQ ML_MB VREFDQ ML_M3 i~
Pl Q%I\N}EAR:Q3320. 3:2mm |, zow PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
320 (%) R3311 o
SSMBN15AFE 1C3310 1K z 11750002 2 RES, VF, 1/ 20 0.0 GHW 5, 0201, S\D R3303, R3360 VREFDQ LDO
31 26 _MEMRESET ISQL LS5V L 0 ——0 1F [N
V) SOT563 1% 1170002 2 RES, VF, 1/ 20W0.0 GHW 5, 0201, SND R3309, R3305 VREFCA: LDO
% 2 X5R CERM 2201 =
0201
o _pPcPu new veerDo 8 vl T& o y_PPOVIS 53 e veEFDQ 8 20 5
< P VREFDQ ML_M3
'rR3312 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
PLACE_NEARER311. 2: 1nm 1K
}7/{’ZDW 11880012 4 RES, MF, 1KCHM 1, 1/ 20W 0201 R3321, R3322, R3311, R3312 VREFDQ ML_DAC
M
2201 11880303 1 RES, MF, 3320HM 1, 1/ 20W 0201 R3304 VREFDQ ML_DAC
[ MEM A VREF DQ MEM B VREF DQ | MEM A VREF CA MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef) SYNC_MASTER=J13 M.B SINC DATEC11/ 15/ 201
== —
DAC Channel : A B C C D D FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
P 7D Pi n: 1 2 4
CA955 3 5 6 ple Inc 051-9276 | D
Noni nal val ue 0.75V (DAC: Ox3A) 1.5V (DAC: Ox3A) 1.267V (DAC: 0x8B) o Ap : T 7 o
rgin r : . V - 1.200V (+ - 4 1. Vv - 2. Vo (+/ - 1. V - 1.442V (+/ - 1 —
Mar gi ned target 0. 300 ooV (+/ 50nV) 000 000V (+/- 500nV) 056 (+ 80nVv) 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
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JEDEC recomrends 30 Chmtermto VIT for CS, CKE, ODT and 36 Chm for BA, A RAS, CAS, \E
,=PPOV75 SO _MEM VTT A
s SPRLVG_S3_MEMA : : wunu PPIVES3 NEMA . : : o0 [ MEM A CEson  RP3401 36 4,05
o6 28 27 11 MEM A VE L RPS40Z 36 2 7 5%1/ 32W  4X0201 1 C3
aane RP3206 NN ORI 32W 4X0201 470F
66 28 27 11 NEM A_A<7 36 2 AAAA i 90.% U
1 C3408 | |1 C3400 1 C3410 1 C3420 1 C3418 1 C3430 1 C3440 1 C3450 o D MEM A Bacos R30S 96 1 Ve S oo § T AL
—L7720F F 2 2UF 2. 20F L 220F 2 20F 2. 20F 2 2UF - NEM A CS L0 RP3202 36 . s SIAIIZW 40201 §5%
—— 20% 20% 20% 20% —— 20% 20% 20% 20% 66 28 27 11 [T i RP3Z0T AVAYAY; YT 3W AX020T
2 &8, 2 B8, 2 &8, 2 &8, 2 &8, 2 &8, 2 &8, 2 &4, e e A oo AR
402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 5%I1/32W 4X0201
RP3403 13482 (1 C3483
o 20 2 1 [CD—MEMLA_A<12 BP0 AAA ~—ssaramw—a351 0. 470F - 0" a70F D
D 1 C3409 1 C3401 1 C3411 1 C3421 1 C3431 1 C3441 1 C3451 e o2 I NEM AAS14 36 5 NS S S
2 20F 2 20F 2. 20F 1C3419 2 20F 2. 20F 2 2UF MM A Ao RP3406 36 1 5 SYATI2W ax0201 2 Gavxsr1 |2 Glrvxsr 1
2. 2UF 20% 20% 20% 20% 20% 20% o 28 27 11 [T LA AN\ SR IEWAX030T 201 201
Rfa40 : Bl Y] 2 & 22 > &) : B Y
2 CERM 402-LF 402-LF 402-LF 6. 3V 402-LF 402-LF 402-LF RP3406 36 4 5 [
55MF 2 S o6 20 27 11 T>—MEMLA_A<11 AN
GO LE > y y == SO/ 32W  4X0201 1 1
C3484 |+ C3485
L L L ’_—I L 6 20 27 11 [Ty MEM A A<10> RP3402 36 s AAA-S _ 95, 7UF 05,4 7UF
= 1C3412 = = 1C3442 = o6 28 27 11 C—MEM A A<3 RPSAU4 36 s AN SVAT2W 4X0201 2 Samxsr1 |2 Srm xR 1
2 2UF 2 2UF o MM A Aco RP32403 36 4 5 SV/3ZW ax0201 551 b
0%, 20%, ™ A RP3204  3p AN s SURI32W 4X0201
2 CAPS ALONG PACKAGE EDGE 2 S 2 CiRm 2 CAPS ALONG PACKAGE EDGE o6 28 27 11 [Ty MEM A_A<4 ANN,
402-LF 402-LF o6 28 27 11 VEM A A<8 RP340/7 36 2 AAN 7 5%17 32W  4X0201 ¢
[ f o 28 27 11 EE NEM A BA<2> RP3402° 36 4 AAAS SHLT3ZW_aX0201 1 C3 1 C3487
o6 28 27 11 MVEM A_BA<1 RP32U3 36 3 5 OUISZW ax0201 0. 47UF 0. 47UF
= = ™ P RP3407 A% SO 32W  4X0201 9% 0%
o0 28 27 11 [ED—NMEM A A<6> 36 1 AVAVAY: 8 2 Srmxsr1 |2 GERMXSR 1
S9@/ 32W 4X0201 501 501
RP3407 _—
o6 20 27 1 [Ty MEM A _A<13 RP320% 36 4 AnA S ST 3EW 3X030
o6 20 27 1 [Ty MEMLA_A<1 36 2 7 i 4x0201
1 C3404 1 C3414 1 C3424 1 C3434 1 C3444 1 C3454 o M acs A RN G APy HESIN
L 2OUF L 2oUF L 2oUF L 2oUF L 2o0F L 2oUF - NEM A CAS 1 RP340T 36 s 5 5UAI32W 4x0201
20% 20% 20% 20% 20% 20% 66 28 27 11 [T Al AS AVAAY, ST W 0. 47UF 0. 47UF
, 8% 2 ol 2 By 2 83 2 & 2 Ba e o1 T MM A RAS_I oL 36 1\, ot i i
402- LF 402- LF 402- LF 402- LF 402- LF 402- LF 6 28 27 11 1A A<9> RPS40U6 36 3 6 S%I732W ~4X0201 2 CERM X5R-1 |2 CERM XSR-1
© 28 —MEMLA_A<O NNV 594/ 32W _4X0201 1 201
RP3405 36 ; 8
1+ C3405 1 C3415 1 C3425 1 C3435 1 C3445 1 C3455 oo 20 27 11 [TRy—NEMLA_CKE<] RP3405 3¢ 7 .VV\\T —saresw w0%01
2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF o0 20 27 1 [F)—MEMLA_CDT<1 RP3A AN smi—ix0s 1 C3489
8% 8% 8% 8% 8% 8% o 28 27 11 [Ty MEM A_CS, 1 <1 3205 36 3 \AnLS o201 0. 47UF
2 CERM 2 CeRm 2 CERm 2 CERm 2 CERm 2 CERM w6 25 27 11 NEM A Acie RP3205 36 4 5 SURI32W 4X0201 5G%
402-LF 402-LF 402-LF 402-LF | 402-LF | 402-LF | ™ B AVAVAY, SR 3IW AX020T B %stRJ
c - Los - loge <
COLUMN OF THREE CAPS BETVEEN PACKAGES g% COLUMN OF THREE CAPS BETVEEN PACKAGES %
2 CERM 2 CERM
402- LF 402- LF
= = . =PPOV75_S0_MEM VTT B
=< RP3413 36 1 8 1 C3481
6 29 11 MEM B RAS L
o Em NEM B A<8> RP34T0 36 1% s SVArW A%l g, 47U
66 30 20 1 [Ty MEM B_CKE<0 szgi 36 1 ANAS zﬁisza "nggl —F FAAN,
36 7 4X0201 361
0207 g =RP1V5_S3_NgM B o o 32 30 20 7 o —PP1V5_S3_MEM B . ) o6 30 20 11 [R)—MEM B A<7 AN -—marw ZX050T
1
1 C3428 C3402 1 C3470 1 C3422 . C3438 1 C3432 1 C3490 1 C3452 e 20 0 1 (> MEM_EL_BA<O RP3409 36 3, s 183447%9 —
L 2oUF 2 20F 2 20F 2 20F 2. 2UF 2 20F 2 2UF N NEM B Aclz RP3410 36 s 5 SU/32W ax0201 205
—T— 20% 20% 20% 20% 2. 2UF 20% 20% 20% ™ LB RP3208 AN\ ST IIW AX0301 , AV .
2 ek e 2 ek 2 &5 o5 2 ek 2 ek > Gl O = vevyyeres 36 i
402-LF 402-LF 402-LF 402-LF 2 CERM 402-LF 402-LF 402-LF o6 30 20 11 M:M_R_m.r<0 RP3413 36 3 6 501/ 32W 4X0201
402-LF o R RPS411 36 2’\/\/\/ 7 B%I732W  4X0201
o0 30 20 11 [IRy—MEM B _A<S RP34I3 36 NN\ ST 32W 4X0201
6 29 11 M B L 4 5
1C3429 1+ C3403 1C3471 1 C3423 1 C3433 1 C3491 1 C3453 o %0 2 1 [D—MEM B VE RP3ATT 36 5 V.V swarszw axoso1 1 C3461 |: C3462
TOUE 25,2 2;,2UF 2;,2UF 1 C3439 25,2 UF 25,2 25,2 e D s 36 4 VN sraIw axozor 0 a70F L g a70f
) 66 30 20 11 ) o
2 %Zéﬂ‘n’n z ?%%XALF z ?%%XALF z ?%%XALF gdgﬂgUF z ?%%XALF z ?%%XALF z ?%%XALF 66 30 29 11 % MEM B A<12> RP5408 36 2% 7 SYRLT32W4X0201 2 %EQ’:MX 2 ‘2‘9’/0
A - - - 2 & - - - RP3408 597 32W AX0201 SR-1 SHRM X5R-1
402-LF b M e b s s %6 %0 20 1 [FTy—MEM B_A<O 36 3 A = =
- 66 30 29 1 [T MEM B CS 1<0 RP32UY 36 2 AAAA SYTS2W_4X0201
= = = = 66 30 20 11 MEM B_A<14 RP3410 36 4 5 SWI/S2W 4X0201 4
1 C3472 1 C3492 D v RP3ATA 36 4 N\ s Warsw axom . 3463 |: 3464
66 30 20 11 LB
B > OUF 2. 2UF [ MEMLB_As<d, RP3408 A% BORT32W AX0201 470F 470F B
2 CAPS ALONG PACKAGE EDGE 20%, 20%, 56 20 20 11 [Ty MEM B_A<10 36 LaAANE 0;, 47U 0;,47U
2 &3 2 CERM 2 CAPS ALONG PACKAGE EDGE RP341I0 36 2 7 S9@/ 32W 4X0201 29 29
402-LF 402-LF 66 30 20 11 [TR)—VNEM B _A<O AVAVAY: SR 3IW A%0301 2 CERM X5R-1 |2 CERM X5R-1
201 201
66 30 20 11 MEM B_A<3: RP3414 36 » 7
[mng i RP3ATA 36 1 V.V g 5warszw axoso1
L L 66 20 20 11 [Ty MEMB_A<1 RP3AT3 36 7 V.V SORT32W 4X0201 1 C3465
o6 30 20 11 MEM B CAS L 2 7 .
6 30 fan Y o1 NN\ 597 32W 4X0201 0;,47UF
66 30 29 11 36 3 6 v
T — e T e .
1 C3406 1 3474 103426 . C3436 . C3494 . C3456 e AN —ssarsowr—aon
25,2 YF 25,2 UF 25,2 UF 7 oUF T OUF OUr % 2 11 [y MEM B_CKE<1 RP3412 36 1,,, ¢ 4
2 83 2 &3 2 83 9%, 9%, 20%, o 3 20 11 [Ty MEM B_CDT<1 Koo ls 36 2, a1 ST ax0o0n 1 C3466 |1 C3467
N N N 2 & 2 & 2 & i RP3412 B9A/ 32W  4%0201 “47UF 0. 47UF
402-LF 402-LF 402-LF CERM CERM CERM 66 30 29 11 NVEM B A<15. 36 3 6 0
402-LF 402-LF 402-LF . > MEM B CS L <1 RP341Z2 36 4/\//\/\/\/\/\/ 5 SAT32W 4X0201 > 20% > 20%
o 20 11 [T e ST 3oW 070 CERM X5R- 1 CERM X5R- 1
1 C3407 1 C3475 1 C3427 . 3437 ’__I1 C3495 L C3457 MEM CLOCK TERM NATI ON 4x0201 201 201 e
2, 2UF 2, 2UF 2,,2UF 2 2UF > 2UF 2 2UF Pl ace RC end termnation after |ast DRAM
2 B2V, 2 & 2 82N 20%, 20%, 20%, Pl ace Source Cterm at neckdown at first DRAM 1C3477
402-LF 402-LF 402-LF 2 %g!\IILF 2 %g!\IILF 2 %g!\IILF 90.%47UF
| | | | R334668 C3469 2 & xR 1
-4 . 66 28 27 11 MEM A CLK N<O> 1 2 wema M' |~7 201
= 13476 = < L e
2,20 L S3AR0 caae8l 0, U
o 20% 3. 3PF 201 SR £
COLUMN OF THREE CAPS BETVEEN PACKAGES |2 cihm COLUMN CF THREE CAPS BETVEEN PACKAGES |2 8iiy ST v
403-LF Serm R33%69
A 1 r 66 28 27 11 MEM A CLK P<0> | 1 ,\/5\0/{\/2 A
_ 1/ 20W
- M- SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 2010
201 & e
R3478 C3479 DDR3 DRAM Channel B (32-63)
30 >z g emNe i
66 30 20 11 MEM B CLK N<O> 1 2uems akgemir ~ L -
N W'—0| 'ﬁ Appl e I nc. 051- 9276
@478 1 1/ 20W '10% V ON
373PF i Son = 2.7 0
3%; 6.3v NOTI CE OF PROPRI ETARY PROPERTY:
%?M 2 R334(.)79 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
66 30 20 11 MEM B CLK P<0> 1 /\/v\/? . THE POSESSOR AGREES TO THE FOLLOW NG
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CRI TI CAL
PCIE TBT R2D C P<0> C3600 N — — C3640 s e PCI E TBT D2R P<0>
oo ° [T o.10F 1[0 v em ozl Lee POLE TBT R2D P<0> A8 | pERP_O OM T_TABLE PETP_0|_A% e PCIE TBT D2R C P<0> 0. 10 I I o oo eR CERuos0T D © °¢
PCIE TBT R2D C N<O> C360i e w POE TB]_R2D Ne0= 22| PERNO t3600 PETN 0\ 27 s POE TET DIR © N<O» L_C3641 e PCI E TBT D2R N<O>
o s
SR o 1o | Mo ew e CACTUSR! DGEAC o 10r 1 o v ow ceRozor oD = =
PCIE TBT R2D C P<1> C3602 I (SYM 1 0F 2) C3642 s e E TBT D2R P<1
o0 o [T o Tr | o7 5 SewcoemrLen POLE TBT R2D P<l> A2 | pERp 1 PETP 1| A® o PCIE TBT D2R C P<l> f T I I DI ETBT D2R Pel> {oOD © o0
PCIE_TBT_R2D C N<1> C3603 N w POE TBI_R2D Nels 22 | PERN 1 S | PETN.1 220 e POE TBT D2R C Nel> 4 | PCIE_TBT D2R N<1>
68 8 : z
[Baig o1 | Mo v eramon g 8 s '_QM_” e | % v or comwaor oD © ©
PCl E TBT R2D C P<2> C3604 N g 44 I E TBT D2
D o0 5 [T T I I T erpwiLes PCLE TBT R2D P<2> 15 | pERp 2 ¢ £ | peTP 2| A2 & POE TBT 2R C P<2> <36 o I I —PQE TBT 2R P<2> oD © o0 D
PCIE TBT R2D C N<2> 3605 .|| w POE TB] 2D Nezo 220 | PERN.2 L PETN 2, "% o POE TBT DPR C Ne2> | C3645 || PCIE TBT D2R N<2>
68 8 : z
o 0. 10r | 0% wev er cemozon 0. 10r | 0% v er cerwozor oD © =
35 3433 7 —
PCIE TBT R2D C P<3> C3606 N O 4 e E TBT D2R
o0 5 [T T I I T —erpwiLes PCLE TBT R2D P<3> a8 | pERp 3 o PETP 3| _APL7 e POIE TBT DPR C P<3> 36 061UF I I —PQE TBT 2R P<3> oD © &
. PCIE TBT R2D N<3> ABL9 ADL9 E TBT D2R N<: Z
os s Ey—POLE TBT ReD C Ne3> C3607 || = PERN.3] [PETN.3 = PO e |_C3647  :||: _ PCE TBT D2R N<3> o © e
0.1UF | [10% 38V HeR cERw201 0 10F | 1% v eR cermzor
s [rRy—IBI_PCI E RESET L R PERST_N RSENSE|_ 20 TBT_RSENSE
e TBT PWR ON POC RST L 324 PWR_ON_POC_RSTN Bl AS| Y0 TBT REIAS .
£ 53655 NOTE: The followi ng pins require testpoints:
_=PP3V3 TBTLC RTR ;25 a4 5 N&sE1h TP TBT NONDCO #e23 | MoNDCO v W 0- P03 8 - ePlO1s
o 0. 1LF oM T TP_TBT MONDCL A4 | NONDCL —xNC e 1- POl 9 - GPlO11
or ooy 2 R3615! DEBUG For moni toring current/vol t age 220t 2. GPlo2 10 - GPIO 14 I
R3690" 'R3691 * c3690 R3692* 'R3693 ozor NCSTgE TBT MONOBSP Y8 | MONGBS_P 3- GPlO3 11 - GPIOO
3.3K 3. 3K B 3. 3K 33K = NonE TBT_MNCBSN We ] MONCBS_N Not used in host mode 4- oS5 12 - GPlo12
s % ow 2 52 CRITI CAL 1120w ir2ow 402 , DEBUG For monitoring cl ock I 5O E RST 0 Nat® TP TBT PQ E RESETO L 5 - PCIE_RST_1_N 13 - GPIO 10
0201 Y7 7]
201, , 201 46 _TP_TBT_THERM DP THERVDA R Sy 6 - PCIE_RST_2_N 14 - PB_LSTX
201, 5201 g OM T_TABLE Use AA8 GND bal | for THERM DN U') #PoE RST 1 N TP TBT PCIE RESET1 L
= ra w | PO E_RST_2_NR® TP_TBT PCIE RESET2 L 7 - PCIE_RST_3_N 15 - PB_LSRX
= 60 TBT SPI_MOSI EE_DI . RaT 3 NI W2
- ™
(TBT_SPl _MOSI) 510 U3690 2 _(TRT_SPI_MSQ e TBT_SPI_M SO " | ee Do § E 0 |POE_RST_3_N TBT PClE RESET3 L
MB5256- RMOSXG 6o TBT SPI_CS L AR EE_CS N[
(IBT_SPI_ClLK) 6 — = ve =TBT CLKREQ L
_SPL| c mP s TBT SPL_OLK w | gg ok |© PO E_CLKREQ CD_N Q oD = =PP3V3 TBTLC RTR 75 5 s
(IBT_SPI_CS 1) 14s*
_SPl_CS | 5 EN LC PWRL_ XS TBT EN LC PWR as
TBTROM WP L 3w 19 JTAG TBT TDI Vi 1Dl 'g — = @ 1R3698
19 [T JTAG TBT TMS ABS | TV a 10K
TBTROM HOLD L 74HoLD* 10 JTAG TBT TCK a6 | ToK = REFCLK_100_IN P sz PCIE QKIOOM TET P Janu KL oow
= @ REFCLK_100_I N_N|_A%2! PCIE_CLK100M TBT N am s s Ve
T 19 ¢o—ITAG TBT TDO TDO = I 2201 R3695
TBT _TEST_EN N [ TEST_EN ] (%] 806
4 9 - A4
< XTAL_25_1 ss SYSCLK CLK25M TBT R 1 2 SYSCLK CLK25M TBT 25 68
TBT TEST PWR GOOD ABS — =
TEST_PVR_GOCD ':) é XTAL_25 OUT|_AB23 TP_TBT _XTAL25QUT /\/1\%/\/ @
3 _25_ 120w
1 1 —
L R3625 R3629 o0 53 _DP_TBTSNKO M. P<3> c1¢ | ppsnko_3_P TMJ_CLK_QUT| A% TBT TMJ GLK QUT o 45 54 52 7 _=PP3V3 TBTLC RIR
Y 23;/3 ?T’znw 68 33 _DP_TBTSNKO M. N<3> D13 DPSNKO_: TMJ_CLK_I Y3 TBT TMJ CLK I N
1
201, , %61 s 33 _DP _TBTSNKO M. P<2> €16 | ppSNKo_2_ P No STUFFl A 53}(680
oo 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 10
615 TP_DP TBTSRC M. Ch<3> 100K i
oo 22 DP_TBISNKO M. P<i> £ | ppsiKko_1_P E % DPSRC_3_N 0o 20w §imw 2o
= DP_TBTSNKO M. N<1> D17 | DPSNKO 1 N DP: 2 plA2 TP DP TBTSRC M. CP<2> 20w
o0 SNO_L_| » miﬁiziN o o Db TBTSRG M ONe2s 201, Pzl 220t ss _TBT_DDC XBAR EN L
o 2 _DP_TBTSNKO M. P<0> =20 | ppsnko_o_P |2 (ol ° —- w10 TBT GPSX BIDIR
68 33 _DP_TBTSNKO M. N<O> D19 | DPSNKO_0_N %] >_ g DPSRC_1_P | A0 TP DP _TBTSRC M. CP<1> = = = R3681 for CYA, ]
B11 H 1
w0 5 _DP_TBTSNKO AUXCH P r6 | ppsnKo_Ax_p < IS DPSRC_1_N TP _DP_TBTSRC M. CN<1> alfl gglsos:faer;g gn ORSGBl
SNKO AC Couplin 68 33 _DP_TBTSNKO AUXCH N 25 | DPSNKO_AUX_N .| § DPSRC 0_P | "8 TP _DP TBTSRC M. CP<0> 9f ). )| %
P g b TETSNKO HED w D_ g DPSRC_ 0_N|_®° TP DP TBTSRC M. CN<O> if necessary. 1/ 20w
e DP_TBTSNKO M. C P<0> C3620 || DP_TBTSNKO M. P<0> . ° 9 DPSNKO_HPD__| n ? Stuff one of R3861/2. 2201
™ o 1or 1z _ DPSRC_AUX P | TP_DP_TBTSRC AUXCH CP TBT GPIO 9
. 3 E6 03 3
o s [P TBTSNKO M. C N<O> C3621  :||: DP_TBTSNKO M. N<O> s 68 R3630" s 52 DP_TBTSNKL_M,_P<3> DPSNK1_3_P = DPSRC_AUX_N TP_DP_TBTSRC_AUXCH CN s _TBT GPIO 14
T 100K s 33 _DP_TBTSNK1 M. N<3> % | DPSNK1_3_N D DPSRC HPD b |2 DP TETSRC HPD
11200 . e NO STUEF
o DP TBTSNKO M. C P<1> C3622  :||: DP_TBTSNKO M. P<1> i ss 3 DP TBTSNKL M. P<2> DPSNK1_2_P R3683! %885
m To% 16V s o8 o2 DP_TBTSNKI M. N<2> o_| DPSNK1_2_N 1 10K 10K
0.10F T cedoon o0 2N GPI O 2/ Gopsx| Yt TBT GORSX_BI DI R ame R3632 3 =
o o DR TBTSNKO M. C Ne1> C3623 .|| s DP TBTSNKO M. Nel> 2 68 1 s 3o _DP_TBTSNK1 M. P<1> 10 | ppSNKL_ 1P (Foree. PvR) P03l e TBT PWR EN am e = o e o
B 0.10F T ceaon = o 3 _DP TBTSNKL M. N<1> > | ppsnk1_1_N GPI O 4/ WAKE_N_oD| 2% =TBT WAKE L oD e Wp| 2202 B
o 05 ,
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 0_5/A1 0 PLUG EVENT — :B;CC'TSTE’;EGSgEm oD
0.10F |38 38y, o6 23 _DP_TBTSNKL M. N<O> Dl | DPSNK1_O_N  [@ G106/ G 0_ShA_ D —— g D A1
o 5 (Ty—DP_TBTSNKO M. C N<2> C3625 || DP TBTSNKO M. N<2> . GPIO_ 7/ a0 sa_ =12C TBIRTR SCL Jann B8 = =
0. 1uF T3 lev o8 33 _DP_TBTSNK1 AUXCH P A _| DPSNKL_AUX_P GPI 0.8/ EN_CI O PWR OD*| ™3 (TET eN GO0 L) — TBT PMRREQ L oD
i s 33 _DP_TBTSNK1 AUXCH N B3 | DPSNK1_AUX_N GPl O 9/ OK2GRSX_CD+ | M TBT GPIO 9 oo =
o0 o [Cy—DP TBTSNKO M. C P<3> C3626 e DP_TBTSNKO M. P<3> 23 68 op . GPlO 14 T3 TBT GPIO 14 33 TBT EN CIO PWR L a5
® TBTSNK1 HPD S ). 3
0.10F |13 350, ¢ I} S| DPSNK1_HPD__ | @l o 15[ v TBT_DDC XBAR EN L oD = MAKE_BASE=TRUE
o & (T)—DP_TBTSNKO M. C N<3> C3627 L DP_TBTSNKO M. N<3> 23 68 A
0.10F 11388 i 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_ QI 00_TX_N/ DP_SRC_0_N PB_Cl C2_TX_N DP_SRC_0_N| "4 TBT B R2D C N<O> oD ¢ o
DP_TBTSNKO AUXCH C P C3628 e DP_TBTSNKO AUXCH P
Ee:n” o P a2 o 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
o6 oEry—DP_TBTSNKO AUXCH C N C3629 e DP_TBTSNKO AUXCH N 33 68 60 03 [T TET A D2R N<O PA_CI CO_RX_N i s PB_C 2_RX_| TET B PR N<0> < @ o &2
To% 1oV
0.120F 1T e = « @m-IBT_A CONFI GL BUF | pA_CONFI GL/ O ©_0_LSEO PB_CONFIGL/ OO 2 LsEq ™ TBT B CONFI GL_BUF oo ¢ =
o m»—1BI_A CONFI G2_RC & | PA_CONFI G2/ O O_0_LSCE PB_CONFI G2/ CI O_2_LSOE|_® TBT B CONFI G2 _RC am- T
SNK1 AC Coupl i ng -
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 M. C P<0> C3630 e DP_TBTSNK1L M. P<0> 69 63 (OO} - =T —SRG 2 - T —SRG 2 oD © o 1 1
o o D 0. 10| Mo _mor— 3 68 o gy IBT_A R2D C N<1> 924 | pA_Cl O1_TX_N/ DP_SRC 2_N PB_Cl G3_TX_N/ DP_SRC_2_N|_%24 TBT B R2D C N<1> oD ¢ RSGI%E %3}?87
o6 & (T)—DP_TBTSNKL M. C N<0> C3631 s || S DP_TBTSNK1 M. N<O> 33 68 o o T TBT_A D2R P<1> 22 | pA ClOL_RX P %‘ %’ PB_Cl 0B_RX_P|_22 TBT B D2R P<1> ame o 1o S ow
0.120F 1T e o o myTBT A D2R N<1> 222 | pA I OL_RXN &l |8 PB_Cios_RX N 22 TBT B D2R N<l> am: iy ot
o6 & (T)—DP_TBTSNKL M. C P<1> C3632 p S 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 i 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 K DP_TBTSNK1 M. N<1> 33 68 - -
0.10F 1T ceaon o o @mDP_TBTPA M._C P<1> M6 | pp_DPSRC_1_P n PB_DPSRC_1_p| /20 DP_TBTPB M._C P<1> oD - e
DP > B17 B21 >
A o s rRy—DP_TBTSNKL M. C P<2> C3634 || DP_TBTSNKL M. P<2> 5 o8 o0 63 (T} TETPA M._C Nei PA_DPSRC_1_N PB_DPSRC_1_ DP_TBTPB M._C N<i oD © A
0.1UF | 5% i, o o qnDP_TBTPA M._C P<3> x8 | pA DPSRC 3_P PB_DPSRC_3_P|_A22 DP_TBTPB M._C P<3> oD+ I,,,gSYNC s SN OATES02022020L
DP_TBTSNK1 N<2: 1 2 DP_TBTSNK1 N<2: > B19 823 >
oo D SHMLE e C363;51UF H 0% Tev SN_M._he<2> 08 o o0 gmDP_TBTPA M._C N<3 PA_DPSRC_3_N ol PB_DPSRC_3_| DP_TBTPB M._C N<3 {ooD © o Thunderbolt Host (1 of 2)
. YOR CERVDR01
DP_TBTPA AUXCH C P F3 | PA AUX P PB AUX P| Ot DP_TBTPB_AUXCH C P
DP_TBTSNK1_M._C P<3> C3636 e DP_TBTSNK1_M._P<3> o0 2B AR AR D -
i na o 1 m 2 e o oGy DP_TBTPA AUXCH C N F | pA_AUX_N PB_AUX_N|_E2 DP_TBTPB AUXCH C N e Appl e Inc. 051-9276 ) D
os s ry—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 - .
XSR. CERVD201 o 3 52 @y IBT_A HV_EN = | GPI O_0/ PA_HV_EN BYPO GPI O_1/ PB_HV_EN BYPO| ™ TBT B HV_EN oD = L\EI“FCEW,,OT.FWPCOROPMF.{LE ::2.( NPEOT:EE Ry
TBT A ClO SEL M | GPI O_10/ PA_Cl O_SEL/ BYP1 GPI O 11/ PB_Cl O_SEL/ BYP1| ‘2 TBT B Cl O SEL
o oEry—DP TBTSNKI AUXCH C P C3638 || DP TBTSNK1 AUXCH P 33 68 ° < TBT A DP PVRDN %5 | ahl & 12/ PA P PurCN BYP2 G O 13/ Pl D o g™ TET B P PWRDN oo ¢ R POEEaEMR, ACRERS T8 THE FOLLOW NG
0.10F | 1gF v 63 33 (OO} ) \_DP_PWRI ) 13/ PB_DP_PWRDN BYP: oo | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 36 OF 109
DP_TBTSNKL AUXCH C N C3639 e DP_TBTSNK1 AUXCH N Il NOT TO REPRODUCE CR OOPY I T
o 2 CBD> % % o0 For unused port, pull CONFIGL, CONFIG2, LSRX, HPD and CI O _SEL low (10k). All other port signals can be NC. 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
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7 _=PP1VO5_TBTLC RTR

2?27 mA (Single Port)
250 mA (Dual Port)
D EDP: 1000 mA

1 C3710

0201- MUR

CRI TI CAL
VCC1PO_ON OM T_TABLE VvCc1po | Kt
VCC1PO_ON U3600 vcelpo | K8
vocipo_on  CACTUSRI DGE4C vecipo [ 10 C3742 1
VCCLPO_ON (SYNT % 2) VCCLPO | L4 1008 —
VCC1PO_ON vecipo | Mt Sen 2
VCC1PO_ON VvCClpo | MS 0201-MR
VCC1PO_ON vec1po | MO
VCC1PO_ON vcelpo | N
VCC1PO_ON vecipo | Pt
VCC1PO_ON vcelipo | RS
vecipo | R0

VCC1PO_PE voepo |_ms
VCC1PO_PE voerpo |
VCCLPO_PE o
vecipo_pe > voar
VCCLPO_PE Wo
VCCLPO_PE VECLRO
VCC1PO_PE
VCCLPO_PE vecsPs :
VCC1PO_PE vocsPs

- veesps | 7 C3772
VCCLPO_PE 1. OUF — L
VCC1PO_PE VCC3P3_Cl O 118 23 ] [
VCCLPO_PE vocaps_ciof M o201 iR ?
VCC1PO_PE vcesp3_cl ol Re
VCCLPO_PE vocaps_pp |t

VCC3P3_DP | 3 £

Fosepiive vocsrs o [ -

- VCC3P3_DP | M7
VvSs VOC3P3_DPAUX | 7
vss
vss
Vss 73338
vss Vvee3p3_Poc | K7
vss
Vvss VSSPE |22
VSs VSSPE |24
VvSss VSSPE [ &
Vvss VSSPE |
Vvss VSsPE [
Vvss VSSPE |_D21
Vvss VSSPE |23
VvSss VSsPE [ B4
Vvss VSSPE |_F11
VvSs VvsspE | _F13
Vvss VSSPE | _F1°
Vvss VSSPE | P17
VvSss VSSPE | _F10
VvSss VvsspE | P2t
Vvss VSSPE |23
Vvss O VSSPE [ FS
Vvss VSSPE |7
Vvss 6 vsspe [P0
VvSs VSSPE [0

VSSPE |2l

VSSPE VSSPE | 123
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 |2t
VSSPE VSSPE | _T23
VSSPE VSSPE [ U8
VSSPE VSSPE [ V13
VSSPE VSSPE | V17
VSSPE VSSPE [ V21
VSSPE VSSPE | V22
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

58 BT
1 C3705
10UF

20%
, 6.3V
CERM X5R
0402-1

=PP: TBTLC RTR+ 33 35
356 n'A;E TRLAPT 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,
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| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR COPY I T

IV ALL RI GHTS RESERVED

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

051-9276 | D
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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 14w
- =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 g m ) ;o PPVI N SW TBTBST . . 1 2 TBTBST_BOOST
- =PP1V05_TBT_P1VOSTBTFET  (1.05V FET I nput) a"ggs require o[ ]0) - M NRECK-W BTHE0. 25 Pl MBO62D- SM ﬁﬁ?:hk&:vwvgﬁg 36"
- =PP1V05_TBT_FET (1.05V FET CQutput) ) 1271 Yatage 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| 1o S =T 105 . R3891 0603 0603 R3889* A
- =TBT_RESET_L M 2 22 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
VARR e S Yy 2 5ot hiace nescasos. 12 mm
1 % 1%
TBTBST_VC 30 \ve 2 1/16W
M N_LINE_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 T H Freq = 300KHz
'R3892 xor i 2 1 c3893 R3894° 1 C3894 NO STUFF R3896" oo | o e )
63 33 [TRy—IBL A HV_EN 73. 2K 402 L 3300pF 412K L5 330F 1 C3889 15. 8K
1% 1% ; SG\ND G\D 1%
aow i 20w T oy, A — —— 1ooPF 116w i C389A1 i i . A
Ve 2 %% VE 2 &3 er T=T= Tal<Talals B M- LF 896 10 C3898|1 C3884 |1 C3885 |t C3899
2201 201 201, 402 MEIRIE SR 2 com R:;Zz 10UF —— 7 — 10UF 10UF —— 10UF 0. 001UH
<R2> <Rb> 20 — 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 mm 05 0603 0603 03 402
WLQ(rising) = WLOQ(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 —| E
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 i 2 U3800 1/ 20w 1
SSMBK15AMFVAPE - Toow 0201 SLGAAPO16V 5201 TBTBST SHDN DI V.
VEsm ] ;9 A PP1VO5 TBTLC 67 =
1
R3887 3D
= [rm—TBT_EN LC PVR o] RT 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
. TBTPOCRST CT s ler N (M&?|¢__ TBTPOCRST MR L 'R3830
u3s810 an B 8825 100K
art TPepr024C 1 C3831 c3830 ! - SSMBNG7FEAPE W77y V50w
il $5,004TF T TPS3808G25 s | % o501
Type Load Switch 2 2w x5k w2 WVt = 2.33V +/ - 2% DTET " TBT SW RESET L .
402 o201 Del ay = 27.3ns © < <
R(on) 18.5 nChm Typ ]—ﬂ—l
@2.5v 25.8 nmGhm Max C3825
= 330PF, —— 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 |on Type Load Switch ——
20 1 g
o Par t TPS22924C 825 | ol 3820 1| g R(on) 8 mohm Typ TBT Power Support
3 Type Load Switch SSNEI\BH;UEQ;E K @1.05vV 11. 5 nChm Max
2 o e I | 051-9276 | D
R(on) 20.3 nthm Typ Appl e Inc.
" ,
1 @1.0v 28.6 mChm Max Je* st <) 2.7.0
' TBT EN Gl O PUR L = NOTI CE OF PROPRI ETARY PROPERTY:
! m 4 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
p = PROPRI ETARY PROPERTY_OF APPLE | NC.
yoR cE C3816 nust be 10% THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 109
L RC guar antees nininum 5nms to reach 0.5V 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 35 O: 72
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3

3V

S3 WLAN FET

MOSFET

DVP2018LFK

CHANNEL

P-TYPE

RDS( ON)

14-20 TOHM @. 5V

LOADI NG

0.750 A (EDP)

CRI (I)I 5c8|_
CRI TI CAL 2018LEK
R40Q52 DFN2563- 6
Al RPORT L — o
M REC A BTh 0. 25 s EF Vo oo o o[\ 2
VTS SV, seqs PPZV3_WAN F1 b0 2PP3V3_WAN R 4 &]_j 1 =PP3V3_S3 W AN, 5
3 4 -
O]
c40211:| | 4020 C4051 1 'R4051
0.1UF - L ToUF ® 0.033UF - 9K
G?Lﬁ%;— T 4050 YT oow
CRI TLCAL 58? égg 0. 1UF 31(85 R4050 2201
é]so gglg 1|2 P3V3WAN SS | 1 ,1\99\52 PM WAN ENgh o
SD- K9 | remenorene doe fo aso %g%ﬂ 1%
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T10CP0/ PIO|_ 2 SMC OOB1 _RX_L NC FOR ENG PKG -
2o p—SMC RX L -3 JUORX TiCCPL/PIL[ BY g SMC OOB1 TX L ~~~ ejmyewa
2 a1 6 (OOT} SMC TX L - M. |uoTx T2ccPo/ PI2| A9 IR RX_ OUT_RC NC FOR ENG PKG s
T20cP1/ PI3| B g BDV BKL PWM_  wcrmewee 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:
A Unused pins have "SMC Pxx" names. Unused %‘C e S SYNC DATESo7 20 200
pi ns designed as outputs can be left floating, SI\/C
those designated as inputs require pull-ups.
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mn mn H
SMC Reset "Button", Supervisor & AVREF Supply o SMC_ADCO _ SMC_CPU VSENSE w
=R R TRE
. —PP3V3 S5 _SMC . SMC_ADCL — SMC_CPU | SENSE N oo CPUPROCHOT L
41 a0 7 — WARE BASE=TRUE .
, _=PPVI N_S5_SMCVREF 0 SMC_ADC2 — SMC_VCCSA VSENSE ” 6lD 059
Desktops: 5V 1 SMC_ADC3 — 'SMC_DOLN VSENSE ~ gsswlesAFE
Mbbi | es: 3. 42V o —WRRE BASESTROE — ————— * >l | Scrses SMC12 PEC Suppor t
C5020 1 - ® IR5000 w0 _SMC_ADCA — I N_| SENSE s o CRI TI CAL
0. 47UF Vi ViN 190K = BRL o =PPVCO O SO_SMC .
e.fé%’;- U5010 Egzow 1 SMC_ADCS — SMC_PBUS VSENSE - s,
CERM 38 VREF- 3. 3V- VDET- 3. 0 %01 « _SMC_ADC6 — HDD | SENSE p SMC PROCHOT CRI T'ch'(—)
— MKE_BCE = LMo PROCHOT w0
w0+ rm>_SMC_TPAD RST_L SMar (1PsoDoaoas  RESET* b3 SMC RESET L [omyc o SMC ADCY — 'SMC_BMON | SENSE . & bls D
D 48 41 406 SMC_ONOFF_L 7vRer 1Py — WAKE_BASE=TRUE SSMBK15AMFVAPE | F*
fanos g PP3V3 S5 AVREF_SMC ., « _SMC_ADC8 —_SMC HS_COVPUTI NG | SENSE 4 vesu 1 FT
8 2 4 mm —=WRREBASE=TRUE —— — —
Q\Sﬁ_ MANUAL_RST_L 2 pecay  CRITI CALB;%T”T NEEKS W OTH=0. 1 mm  _SMC_ADC9 — SMC OTHER HI I SENSE » @ PM THRMIRIP_L_R H
feN>) = VAKE_BASE=TRUE %
1 » _SMC_ADC10 — SMC 1V5S3 | SENSE B 1167 STz
Goo0t gkl | - [ csgzs:| | csg2e vy vy v pp—— o BOSS Fgs2
;g’lg\gv fé%’z—_ 10UF — — 9, ,01UF © = WRREBASE=TRE —— > | Sotses o rm—SMC PEC L LAANZ—SMC PECLL R
2603 5% o A% 2 2 %g}{ w0 SMC_ADC12 — SMC_GEX VSENSE as o CRI Tl CAL From SMG 5w F
_ 0402-1 T — MAKE_BASE=TRUE
SI LK_PART=SMC_RST » SNC_ADCL3 — 'SMC CPU SA | SENSE .. s, Bin 1’%@(‘453 15350051
— ; = WAKE BASE=TRUE — )
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND ShjC AVSS m—— » SMC_ADC14 _ SMC_3V3S0 | SENSE " SMC THRMIRI P 0w o
MRL* and MR2* nust both be |ow to cause nanual reset. VO TAGESOV -1 SMC ADCLS — 'SME WAN | SENSE = <am e %01 %01
Used on nobiles to support SMC reset via keyboard. “© = = = s
NOTE: Internal pull-ups are to VIN, not V+. 0 SMC_ADC16 — SMC LCDBKLT | SENSE s
= WARE BASE=TRUE — = = -
 _SMC_ADC17 — NC SOM ADC17
» _SMC_ADC18 — SMC GFX | SENSE " a1 10 (o}—CPU THRMIRI P_3V3
= WARE BASESTROE —
e CRI Tl CAL
Debug Power "Buttons" « SMCADCLY =TRE BT 05058 R5034
0 _SMC_ADC20 — NC SMC_ADC20 METI03ALE 7 L w0 U & 1,\;‘\3/\/2 e pea a6
SMC_ONCFE_L o 001 a8 1 SMC_ADC21 — NC SMC ADC21 oraerere R5058 To s w3bw From To oot o
RS(O)'\feTl 1%\/'5(;15 w0 SMC_ADC22 — NC SMC_ADC22 PM THRMIRIP R L 1 AAA 2 PM THRMIRIP Ly 10 19 o5 21
— - = 1,52“{3‘” PLACE_NEAR=R2170. 2: 5nm
PLACE_SI DE=BOTTOM 9 0o PLACE_SI DE=TOP a0 _SMC_ADC23 — SMC_ADC23 a0 a1 = M
M:lgvg 3 % ow — VAKE_BASE= TRUE 201
'Gbgz ) SLF o _SMC_GEX_ OVERTEMP — NC SMC_GEX OVERTENP
C S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN w SMC GFX_THROTTLE L — NC SMC GEX THROTTLE L C
= WAKE_BASE=TRUE
w0 FAN_1_CTL — _FAN 1_CTL
= 10 EAN 1_TA( — NC SMC FAN 1_TA
1 ENET_ASF_GPI — _ENET_ASF_GPI
. . — VARETBASE SMC12 Eng Pk SlKILp ort
SMC Crystal Gircuit o SNC VPV LED PVR e SIC VPG LED YR 2hy Fitiage redres 159 o SARS pi
SMC USB O ock require these crystal Not e: A°%W _ o =PP3V3_S5 SMC
val ues: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 Mz ADC10 and ADCl1 are shared  _SYS_TDM ONEW RE — NC_SYS TDM ONEW RE -, =PP3V3 S4 SMC
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 b R5066 NO, STUFF ==
" WTAL 12 49K, SMC XTAL R 5240 = = mMCBCACK cmwa R5099 4+ SMC_ODD_DETECT 13030KK AR
LM CRI TI CAL 4+ _HI SI DE | SENSE_QC — NC HI SI DE | SENSE OC %%OW w0 SMC PME S4 DARK L AN A5 TrroW—WF—70T
. Y2019, w SMBUS SMC 4 ASE SCL — NC SVBUS SMC 4 ASE SCL 2¥é1 w0 s SMC_OOBL TX L R5068 100kNC STUF -
12. 000MZ- 30PPM 10PF - 10 _SMC_ADC23 1o a1 200 SMC_ONOFE_L R5070 10K 1 Va2 5% 1720w 20T
 _SMC_EXTAL 1= | 3 AOMLDA:%W SMC_PACKAGE: ENG ° 040 8 PONERON L D077 10K 1 5 5% I720W WF 20T
=  _BDV_BKL_PW/ — NC BDV_BKL PWV mm SMELID. . R507TL 100K1 W5 5% 120w K 70T
—  MARE_BASE=TRUE T
T wa0s SMC TX_L 50/3 10K 1 o 5% 1720w 20T
15010 1C5011 o TNE T PR L= ST Wi L am = e SMCRX L 5074 100K 1m2 o0
—— igPF = igFF or 10 1 _SMC_DEBUGPRT_TX_L 2375 10K 1 nnn72 % 200 T 20T
2 - ’ - = RREBASEETRE o7 a SMC_DEBUGPRT. L R 70 100K 1 5 5% 1720W 70T
fE9- coc §9- coe w SMC T25_EN L = NG SMC 128 EN L T SMCTMB RX R5077 10K 1m2 5% 1720W M 20T
B ’ RQ12 2 10 SMC_TDO R5078 10K 1 yAA/2 oo 20w W 20T
J_ PM CLK32K SUSCLK R1 2 SMC CLK32K 42 206 _SMC_TDI 507 10K 1 2 "":" I720W W 20T B
L °° 17 [D——prAcE NeARTUTB00. B3 5T~ VV V55 1720w W 201 12D ©° *° 00 SMC_TCK 5080 10K LA 5% 17 20W W 201
- w0 SMC BIL_BUTTON L 5081 10K 1 o D% L/20W W 20T
a1 10 95 _SMC_BC ACOK 5087 100K LAANZ 5% I720W W 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 5% 17 20W g 20T
5% 17Z20W 20T
Seri i st tuffed until th
Topol ogy of 2 SM Nhsters are verified. . VEM EVENT L R5014 10KNQ STURF
a0 CPU THRMIRI P_3Vv3  RS017 100K LAANZ 5% I720W W 20T
5% 1720W ™MW 201
R5021
o 1 > SPI_SMC_M SO 1249,  spl_MB M SO iz w5 0o 'R5088
NYN“piace eRewsion 2 - D 1K
R510522 120w 250w m—
1
68 4 2 42 49 6! 1
o0 —SPL_SME MCBI 1’\@/{)\/ PR e oD 2 w0 o 0 v _SMC_ADAPTER EN_|° R5085 10K 1 2
ugdw  ROQ23 L SMCTHRVMIRI P | R5086 10K 1 V\2 L
Yo 20T
o o —SPL_SMC ALK s NN i ———D = 1035 25 _SMC_DELAYED PWRGD R5091 100K 1 2
578 NN\ 5% T ZoW— 20T
R5Q24  1gow i KESRC_EN _R5090100K 1 1 4 2
womm— SPL_SMCCS L 1a572 : SPI_MB CS L 12 0 e BATLOW | sol ation ° % T7 20w WF 20T
50@ PLACE_NEAR=UB100. 1: 1| =
156w o PP3V3_WAN F
* =PP3V3_S5_SMCBATLOW —PP3V3 SUS SMC Mbdul'e has 3. 3K PU 5 gTUFF |
’ =] S S SV WL EVENT L R5089 10K 1

2
/\/\/\/ 5% 1720W ™ 20T

A CRI TI CAL A
R5040* lSYNC VASTER=J13 M.B SYNG._DATE=10/ 06/ 2011
100K 6040

=PP3V3_S4_SMC ra y ng\% SSVER1SAMEVAPE SMC Support
201,
'R5082 ¥ le Inc 051- 9276 |D
100K o« [ SMC_BATLOW L ol R [» PM BATLOWL gy s App ‘
Sow K A = 2.7.0
2201 R5041 Internal 20K pull-up on NOTI CE OF PROPRI ETARY PROPERTY:
“ D —BT WAKE L = SMC PVE S4 y\AKE L o 40 a8 0 PM_BATLOW L in PCH EE&E%%MTL%%A&ERPEEEEI N S THE
VAKE_BASE=TRUE oD 1 2 THE POSESSOR AGREES TO THE FOLLOW NG
S8y NOSTUFF | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 50 OF 109
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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
58 40 16 6 (Py—LPC AD<O> =21 001 o SPI ROM USE_ M.B B o
7 8 i
0 O
o0 40 16 5 [Ty—LPC AD<2> - 9 5 oo - PM CLKRUN L [OD & 17 4
o 40 15 5 (OOT}—LPC AD<1> - 11 5 o122 - 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 0% @uup|LPC SERIRO B 6 16 o
195 (OO} LPCPLUS GPI O - 17 00 18 - LPC PWRDWN L Yany LELECRT)
68 25 6 LPCPLUS RESET L - 19 00 20 - SMC TDI QoD © w0 2
a0 SMC TDO U002 @ SMC TCK O ¢ ©
s _TP_SMC TRST L - 23l 5 o2 - SMC RESET L OO & @0 a1 52
s _ITP_SMC MD1 - 25_OC 26 - SMC_ROVBOOT o ¢
41 0 6 [IEy—SMC TX L DY DN E TS 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 ., \oereroo 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 o R54]321 ¥
o 16 r—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 M
&8 15 [T SPI_M3SI R 1 15 2 s8 SPI__MOSI 2 SPI_M.B MOSI D 1 40 68
156w 1/ BBy PLACE_NEAR=R5127. 2: 5mm
% RE123 i
&8 16 (OO} SPI_M SO 1 A2 SPI_M.B 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

d} Appl e I nc.
®
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4

2

PCH SO SMBus

v

43 7 =PP3V3 SO SMBUS PCH

Cougar - Poi nt

R5200*
1K

Connecti ons

‘R520
1K

LED BACKLI GHT

SMC " 5"

7 =PP3V42 G3H SMBUS SMC BSA

SMBus G3H Connecti ons

5% 5% w9701
u1800 1/ 20W 1/20W
(WRITE: 0x58 READ: 0x59)
(MASTER) 201, 5201
68 16 SMBUS PCH OLK —  ciceeisa 61
VAKE_BASE-TRUE —
68 16 SMBUS PCH DATA —  cice1sm 64
VAKE_BASE-TRUE —
I L
VRef DACs
w3300
(Wite: 0x98 Read: 0x99) TBT
31 =1 2C VREFDACS SCL —
— 13600
31 =12C VREFDACS SDA —_— (Wite: OxXXX Read: OxXXX)
| — -ioc TeRIR SO 33
— -i2c TeTRIR SDA a3
Mar gi n Contr ol L
w301
(Wite: 0x30 Read: 0x31)
31 =12C PCA9557D SCL —
31 =12C PCA9S57D SDA —
I
M key
06800
(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 —
I
PCH SO "SM.ink 0" Connections

43 7 =PP3V3 SO SMBUS PCH

Cougar - Poi nt

u1800
(MASTER)

68 16 SM._PCH 0 OLK

pom o
FEERO

o
2
~

o

e

sreeed)
N,

=N

'_\

'_\

VAKE_BASE-TRUE
68 16 SM._PCH O DATA

NAKE_BASE=TRUE

R5280'| |'R5281
B:
sMc 2 0K 20K att ery Charger
5% 5%
14900 U 20w Lreow 156258 - U7000
( MASTER) 201, 2201 (Wite: 0x12 Read: O0x13)
70 40 SMBUS SMC 5 G3 SQL —  =SMBUS GHGR saL s2
NAKE_BASE=TRUE —
70 40 SMBUS SMC 5 G3 SDA —— _=SMBUS CHGR SDA 52
NAKE_BASE=TRUE —
I L
Battery
J6955
Battery
(See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17)  sneus BATT S .o
——  =SMBUS BATT SDA 6 51
L
SMC "3" SMBus S3 Connections
7 =PP3V3 S3 SMBUS SMC MGMI
Trackpad
R5290'| |'R5291 e
. . 1
smc 5 OKE 20K (Wite: 0x90 Read: 0x91)
5% 5%
4900 1 2\’?}\/ 1/ 20w =1 2C TPAD SCL o as
( MASTER) 201, 2201 | —
— =12C TPAD SDA o a8

70 a0 SMBUS SMC 3 SCL

NAKE_BASE=TRUE
70 40 SMBUS SMC 3 SDA

NAKE_BASE=TRUE

TBT & Inlet Tenp

EMC1704: U5400

(Wite: 0x98 Read: 0x99)
=12C TBT I NLET THVBNS SCL as
=12C TBT I NLET THVBENS SDA as

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 Phow 79000
ME 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 o2
VAKE_BASE-TRUE —
I 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
14900 1/ 200 3750w 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 —
J | 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%
U4900 1/ 2!?4‘4\/ 1/ 20W EMC1414- A: US570
(MASTER) 201, 5201 (Wite: 0x98 Read: 0x99)
70 40 SMBUS SMC 1 SO SQU —  =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, #

051-9276 | D
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PBUS Vol t age Sense Enable & Filter -
9 » =PP3V3 SO | MVPISNS - ’ PLACE4_NEAR:U534O. 8: 3MM
s 9., CPU VCore Load Side Current Sense / Filter %5%;0
SOT- 963 R
CHANI
N i 6 PBUSVSENS EN L PLACE_NEAR=R7510. 3: 5MM
R5302* 35%512
=PBUSVSENS EN 2| | & i 100K 75 s Oy CPUMP ISNSL P 175 K L CPUMP ISIMR P RE5 3.4 17-ACE NEAR=UA900. EL: 5MM
o MD— IS 1/ 20W . 0.1% 30E3
Enabl es PBUS VSense N a7 Max VQut: 3.3V at 19.77V Input 10/2%)1w 1WM@M
divider when in SO. I 3 PBUS SO_VSENSE PLACE_N 5pg 4w 1bw &AGEA_NEAR:MQOO. HL156MM D
— 201 1
D = H R§73(2”3<1 o7 [y CPUMAP I SNSL N 14'0‘133 | CPUMP I SYMR N :g %OVZUF
S 1/20WS PLACE_NEARZU4900. A3: SMM Yo 0361
- IS - = . :
. =PPBUS_SO_VSENSE L] G M7 RTHEVENI N = 4573 chns Sense R :2 537%0 - 0201 GND_SMC_AVSS 45 11 as s
1 44 .
) P~ CHANNEL SMC_PBUS_VSENSE g EDP. 33A  TDP :28. 05A Ro3: Gai n: 110. 181x
RS'I%O%lK PLACE—NEARZU“QOOREES"""‘{ PLACE_NEAR=U4900. A3: 5MV 338w Scale: 12. 1A/ V
o Baok o |1 $5304 20201 Max Vout® 2. 73V at 39.934A
201, 1/ 20 Tz xmé% 1
PBUSVSENS EN L_DI V 201, 8361 L
[l GND SMC AVSS 4o aeae
(LA 310 DC-I'n Vol t age Sense Enable & Filter GFX/ I G VCore Load Side Current Sense / Filter
InosTURE, | GPEPUER WReh"alSireSent . NTUD3169C2 PLACE NEARSRTSS0. 3: SMM CRI TI CAL
R531% N- CHANNEL o DO NVSENS EN L - R5352 o340
5 P35 . OPA2333 351PLACE NEAR=U4900. H1: 5MM
vy ne o CPULMWP I SNSIG P 1'% K L CPUMWP ISWMGRP 5 02
201, . R5301021 = 404 SMC_GEX_| SENSE “
100K
DOl NVSENS EN 2| | e O V3 5 PLACE_NEAR=U4900. ML355MM
\QE'S YRET Max VQut: 3.3V at 19.77V Input RS3E3 _1C532%%
R5316" * ’ o mpCPULM/P_ISNSIG N RAR% . cpul WP I suMg R = gooé%
6 J_ 3 DCIN S5 VSENSE g3 SI GNAL_MODEL=EMPTY 5351
C vaES Epabler DRehSYE P Ssent H RS313" PHACETIEATERTESO. 4 SN ot R5355 L G\D_SVC AVSS 1041 0 s C
201, 27.4K i
o e . wrl s 1/20W < PLACE_NEAR=U4900. F1: 5MM Sense R is R7550 '‘R5354 : 0. 106 ) Gai n: 161. 765x
o . \Qj 201, RTHEVENIN = 4573 Chns Sense R is 75mChm 715K 1720w Scale: 8.24A / V
P- CHANNEL SMC DCI N_VSENSE oD - EDP: 18A TDP 15. 3A o 0z Max VQut: 2.18V at 27.2A
PLACE_NEAR=U4900. F1: 5MM PUAGE NEARCUIS00. F1. 5 2
R5314* 1 5314 '
549K S L0 220F =
vadw3 T %
201, *us . =
PO NVSENS EN L DIV ’ ° CPU SA Current Sense / Filter PP3Va_S0_SA S\S PLACE NEAR=US370. 5: 3MM
|4 oD smc avss 40 41 4s 45 C5370
1
UF
. PLACE_NEAR=R7140. 3: 5MV " 20 R
VCCSA Vol tage Sense / Filter R5372 IXSR
X340 R5340 o mmy— VOCSASO_CS P L B2% . vocsalsNs R P LCEP,T%(C)AL = PLAGE NEARCUIS00. C2. S
, =PPVCCSA_S0_VSENSE 1 582 VOCSAVSENSE | Ni%X R3S jf VCCSA VSENSErm o e REa71 (G
M=
PLACE_NEAR=R7140.2: 5 MM ngw PLACE (N)EAR—U4900 F2: 5MV oY1 14_ 53|S MC CPU SA | SENSE .
201 . é
PLACE_NEAR=U4900. F2: 5MM 5 gg“%,zup PLACE—;{;A;;%MO' 4: 5MW 1/2’]§£W . C%,§C751NEAR=L,|4900_ C2: 5MV
1
0361 I 82K L 022U
. n » D VCCSASO_CS N L 1 VOCSAI S — 0
CPU Vcore Vol tage Sense / Filter GD_SMc AVSS SRR 804 2 §g§1
M=
XVB320 R5320 Sense R is R7140 0201 GND_SMC_AVSS 46 a1 4 a5
B| - =PPCPUVOORE SO VSENSE 1 53 2 CPUVSENSE IN 1 A53A'$ SMC_CPU_VSENSEerm o Sense R is 1nthm B
PLACE_NEAR=R7510. 2: 5 MM 1 W PLACE _NEAR=W4900. E2: 5MV EDP: 6A C_:a| n: ’7’7’7
o [1$5320 Scale; ???A [ V
—%)‘Jg% Max VQut: ???V at ???A
PLACE_NEAR=W4900. E2: 5MV 2 6(%01
G\D_SMC_AVSS 40 41 48 45 =
GFX/ I G Vcore Voltage Sense / Filter
X330 R5330
, =PPGEXVCORE_SO_VSENSE 1 2 GEXVSENSE IN 1% 23K svc aEx vsENS )
PLACE_NEAR=R7550. 2: 5 MV Uzh?w PLACE (N)EAR—U4900 Cl 5MM 3 3V SO FET (:ur rent Sense / Fl | ter _—
0022UF
PLACE_NEAR=U4900. C1: 5MV T Q’ ,__=PP3V3_SO_ 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 féé{*
. ZPP3V3_SO_CPVOCL O SNS oo L SNS 3V3S0 P 1 K 1SNS 3v3sO_ R P us5380 I PLACE. NEAR=U4800. BL: 5MM
] 1) 28 AN R R5381
VOO A SNS_ENG oy Vi, SENSE 3350 | oUT 4 D3K  SMC_3V3SO_I SENSE
A VCC O SNS_ENG, ! C53U§:O PLACE_NEAR=R7831. 4: 5M\ s L/ ol . T A
VT == Qg4 VG QSMS NG a6 3. 1bw PLACE_NEAR=U4900. BL: 5MVI SYNC MAGTER=J 13 NLE SYNC =00
- g PV RERDESHD. a6: 50w R5383 7 h 1 C5381 frree
PLACE_NEAR=R7640. 3: 5MM lIJSA32?.8 S8R R45361 7 o oL SNS_3V3s0 N ,1.82K - I SN§ 3V3SO_R N o 200 2UF Vol t age & Load Side Current Sensing
o CPWOOIOS0 CS N shn ' Sci0 aurfe | cPvooio 1aur f%{%% o SMC CPUVOCI O | SENSE g . 4 on
CRI TI CAL % PLACE NEAR=U4900 A6: 5MM . Rgfh% = &b _svc Avss d} Appl e Inc. 051-9276 | D
sy CPUVCCI OS0_CS P 4 i n+(200V/ V) ReF| L Y8 1C5361, o SNS_ENG Sense R is 1 1R5384 10 a1 aa as
PLACE_NEAR=R7640. 4: SMM - 20 ZUF Sense R is 1nOhm 1.00M 2.7.0
GND 2% EDP: 5A b R5385 Gai n: 272 NOTI CE OF PROPRI ETARY PROPERTY:
. 01 1. 00|\4 . Hon THE L NECRMATL ON_ CONTAINED_HEREI N | S THE
Sense R is R7640, 2nohm ° . 20201 1 Scal e: ???A | V PHOPRI ETARY | PRSPERIY N RPPLE
EDP:. 8.5A TDP :7.225A Gai n: 200x GND SMC AVSS w0 b4 04 MBx VOut: 22?7V at ??2?7A T PSR RGeS TO The Falbine t3 OF 109
- -4 M Il NOT TO REPRODUCE CR CCPY I T
€L Scale: 2.5A/ V = 0201 S| GNAL_MODEL=EMPTY 111 NOT TO REVEAL CR PUBLISH | T I N WHOLE 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 Si

de Current Sense / Filter

DC-IN (AMON) Current Sense Filter

DDR3 1V5R1V35 Current Sense / Filter

; _=PP3V3 S3 1V5S3I SNS

7 _=PP3V3 SO HS OTHER | SNS

OTHER Hi gh Side Current Sense / Filter

Sense R is R5430, 5nChm =

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

PLACEMENT_NOTEs:

Place close to SMC
(For R and Q)

Sense, MJUX & Filter

PLACE_NEAR=U4900. Ad: 5MV

R5422
300K
2 D CHER BVON LAAA2 SMC_BIVON | SENSE o -
From char ger 1% PLACE_NEAR=U4900. A4: 5SMM
120w
e 1 csa22
o —— 3300PF
— o
o dov

Char ger

1 SL6259 Gai n: 36x
Scale: 2.78A/ V

Max VQut: 3.3V at 9.167A
EDP Current: 310A

xR
201

G\D_SMC AVSS

40 41 a4 a5

BMON ( Production) Sol ution

o -

V+
7 (OOT}—=PRVIN S5 bS OTHER | SNS U5430 PLA(I_NE&?:X%Q%O AS: 5mm
1 NA213
R5430N|Y ;i ssisonern  5|\N SCIGouT |6 HS OTHER 1| QUT 1 2R3, SMC OTHER HI_I SENSE
b CRI TI CAL ﬂ%w PLACE_NEAR=U4900. A5: 5nm
1< g rer p | N REF|L GAI N: 50X W 1 C5433
0. 005 (50V/ V) 201
CRITI AL 9 GND SCALE: SNV 0%
7 (IE>—=PRvIN S5 b OnER IS R < MAX VOUT: 3.1V at 16.5A
EDP Current: 15.5 A G\ND_SMC_AVSS 40 41 44 45
Max Vdi ff: 31 nv

PLACE_NEAR=U4900. B3: 5MM
o 1 .C5450 R5431
v ——0.1UF s GHeR AvEny LANK 2 SVC DOIN I SENSE
450 —; éﬂg/ﬂv PLACE_NEAR=W4900. BS: 5nm ™ o
uUs X5R 1
201 R5455 zow
1 NA214 4. 53K A _|' sas
1 o [Ty Lsts bs coveunin N 5fin Sc70 ouT |6 | SNS_HS COVPUTI NG | OUT 1 2 1 | SENSE “n —
Sense R is R7020, 20nthm 2 oW
. P =U4900. BS: 5i ! XSR
1 o (O —LShs ts cowuri NG P 4N+ REF| L1 GAIN: 100X v 1 B5%s m oo
(100V/ V) 201 —— 0. 22UF QD SMC AVSS
oD SCALE: 5A/ V T, &%
~ MAX VOUT: 3.1V at 16.5A B8 DC-1n AMON
EDP \imd_r;fﬁt: ;i ivA G\ND _SMC_AVSS 40 41 aa a5 | SL6259 Gai n: 20x
Max e PLACEMENT_NOTEs: Scale: 2.5A/ V
- Max VQut: 1.4V at 8. 25A
Sense R is R5400, 2nGhm = Pl ace close to SMC ED; JA 335A
(For R and Q) ©o3
R5410
w57 =PP3V3 SO HS COVPUTI NG | SNS 1,\;‘\7/\/2 PP3V3 SO _HS COMPUTING I SNS R o
5% M N-RECK-wW BTH=0: 30" Mn
/20w VOLTAGE=3. 3V 1.C5410
201 1 % Re411'| |'R5412
DD 2 S 10K 10K
u5410 201 120w %o
EMC1414-1- Al ZL = M e
MSOP ? ?
7 40 | NLET THVENS D1 P 2| pp1 THERM / ADDR|_7_TBT | NLET THM L
@ SI GNAL_MODEL=EMPTY CRI TI CAI_
C5411 * 3| pna ALERT* |, 8 TBT I NLET ALERT L
PLACE_NEAR=U5410. 2: 51 2200PF
PLACE_NEAR=U5410. 3: 5m 1 4 | pP2/ DN3 SNDAT, 9 =12C TBT I NLET THVSNS SDA Va:n Yo
X7R- CERM 2
0201 S 10 =12C TBT INLET TH
71 45 B INLET_THVENS D1 N I DN\2/ DP3 . SMCLK c IMENS SCL_pmy, 42
6
@ =TBTTHVENS D2 P
SI GNAL_ MODEL=EMPTY =
C5412 ¢
2200PF
PLACE_NEAR=U5410. 4: 5nm 1%
PLACE_NEAR=U5410. 5: 5mm XTR CERM 2
0201
5D =TBTTHVENS D2 N Wite Address: 0x98
Read Address: 0x99

PLACE_NEAR=U4900. B3: 5MV

o 1 C5460
Sense R is R7350, 1mChm v+ e
e | wago | [ E e
201
I NA210 4.53K
71 55 [Ty SNS 1V5 S3 N 5 [N SCr70 our |8 I SNS 1V5S3_ | QUT 1 2 SMC_1V5S3 | SENSE oD
1,12*7{;.‘,\1 PLACE_NEAR=U4900. B6: 5nm
4 1 -
7 55 > LSNS 15 S3 P N oovry FEF GAI N: 200X - —135;'2%?
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 v 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+ 16 PLACE_NEAR=U4900. B2: 5nm
Sense R is R4052, 20nGhm Y Al RPORTI SNS_ENG
IUS:Z7100 b R5475
7 3 y—LSNS Al RPORT N s sG0 . OUT | SNS _PSVWLAN | OUT 1 433K, SMC WAN | SENSE oD -
. e Al RPORTI SNS_ENG
71 % (D> SNS Al RPCRT P N oovryy FEFP Gai n: 200x - —135;'26?
a\D Scal e: 0.25A /1 V _; 20%, PLACE_NEAR=U4900. B2: 5nm
~ MAX VOUT: 3V AT 0.825A 3361
G\D_SMC_AVSS 40 41 a4 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 vF 7 9%, PLAE IR na00, B4 S
2 SR HDDI SNS_ENG
et Roans
Ny ME—ISNSSSON _ shin sco . oUT | SNS_P5VHDD | OUT 1 433K, SMC_HDD | SENSE oD -
o HDDI SNS_ENG
7 2 > LSNS SSD P N ooy FEF GAI N: 500X A _igS;«Z%E
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 a4 as
EDP Current: 2.36A PLACEMENT_NOTEs:
Nex: vdi 7 nom = 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 5490
Vi f— ?6%1UF PLACE_NEAR=U4900. G2: 5mm
H 6.3V
Sense R is R0910, 10nGhm m%? 2 o LODBIIQ(SLIEIJSSNS’E’\G
"o D> | SNS LCDBKLT N s sc0 . oUT | SNS LCDBKLT 1| OUT 1 43K, SMC LCDBKLT | SENSE oD -
e LCDBKLTI SNS_ENG
7o I | SNS LCDBKLT P v goovryy REFE GAI N: 500X - —135;'2%?
G\D SCALE: 0.2A/ V —; 20%, PLACE_NEAR=U4900. G2: 5mm
~ MAX VOUT: 3.3V AT 0.66A 3361
PLACEMENT_NOTES: L GND SMC AVSS 40 41 44 45
EDP Current: 0.67 A
Max Vdi ff: 6.7 nv Pl ace close to SMC

(For R and Q)

SYNC MASTER=J13_M.B

SYNC_DATE=09/ 15/ 201
e ———
o

H gh Side Current Sensing

d} Appl e | nc. 051- 9276 | D
S 2.7.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPR| ETARY PROPERTY OF APPLE | NC,
THE POSESSCR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 54 OF 109
11 NOT TO REPRODUCE OR OOPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 45 O: 72
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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 G2 10K 10K
U5510 201 1120w %ow
EMC1413 = 201 201
CEN = 2 2
R Y 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 1 4 | DP2/ DN3 svpATAL_® =1 2C CPUTHVENS SDA CED
X7R- CERM 2
0201 5 |o\e/ DP3 svoLk |10 =1 2C CPUTHVBENS SCL s
ERYe: 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=ENVPTY

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 acenent note:

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

I NLET_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 .

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

3B 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 ;1 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

<:f5 Appl e I nc.
®

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

051-9276 | D
2.7.0

55 OF 109
46 OF 72
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.« =PP5V_S0_FAN

FAN CONNECTOR

., =PP3V3_S0_FAN

CRIL_TI. CAL
1
R5660 FF14A-4\1] —RJ(.)ZLDL B- 3H
47K NG & M
%
1/ 2
R5665 W 2 o
.. SMC_FAN_0_TACH 147K5 | ean RT TACH 2 g TACH
1%0w L0 | MOTOR CONTROL
1 O | GND
NC_e
R5661 .
1008I0<A) 518S0793
1/ 20W hal
M= [Y) SSMBK15FV
2012 i;”j_ SOD- VESM HF
ol T&8Te . FAN RT_PWM
s, P

»SMC_FAN 0_CTL

SYNC DATE=12/13/ 2010

ISYNC MASTER=K21 M.B
TTILE

Fan

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

051-9276 | D
2.7.0
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=1 2C TPAD SDA

6 43 a8

=1 2C TPAD SCL

6 43 a8

SMC_ONOFF L

6 40 41 48

SMC LID

6 40 41 48 51

L 6a1as

2 o] co73at SMC_TPAD RST
201 100PF
b smm S50
Zv 2| cs735 1

bar-35700. 11} 1. smA° 100PF

25

o

PLACE_NEAR=J5700. 17 1. sMi®*

PLACE_NEAR=5700. 14

1

s 7 =PP3V3 S4 TPAD
CRI Tl CAL
J5700
R5330 FF14A- 14C-R11DL- B- 3H
Ccs701 1 43 7 =PP3V3 S4 TPAD L 2 s PP3V3 JTPAD CONN Lo R sM
pry= I A A TR NG Tz RS — 150
703 10w —T— o1
RS703Y & cs700 1 ]
5% o201 0. 1UF p O
leﬁ\év a oo 5 4140 6 @_SNC PME S4 WAKE L o
402, 7 201 3o
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 |m Us700 v 2 67 s USB TPAD N 6 o
Pl 3USB102ZLE 1o 1
o7 24 _USB TPAD R P} 7 lp+ TEN L5720 PR i =12C TPAD SDA 1 o732
o7 24 USB_TPAD R 6b  crmoa FERR- W 1.5A 48 436 =12C TPAD SCL ol 5 00:23
=PPSV_S5_TPAD 1 2 s PP5V_TPAD FILT 10 e
1 — - O 201
R5702 o e 6110 o croose putt otsomn D sy S, ITIDS AR
10K —O SEL=1 Ghoose Use PLACE_NEAR=15700. 10: 1. 5MM @_srvc D I
1180 G\D 51 40 a1 0 o [T o
VL ] EC1 Y PLACE_NEAR=15700. 9
: 8 41 6 (OOT} SMC TPAD RST L 14l 5
-4 PL NEAR=J5700. 10: 1. 5MM 16 PLAce
R5704 -
0
61 40 36 26 17 (TRH—EM SLP S4 L 1 W\/&B TPAD MUX SEL . s =PP3V42 G3H TPAD
S% 120 W 1 51850794
20 =
SETFE .
0. 1UF C5720
1o% 0.1
i, 10%
xR cern o,
o201 Yor
PLACE_NEAR=J5700. 13: 1. sMf**
Keyboard Backlight Driver & Detection
CRI TI CAL
7 _=PP5V_S0_KBDLED L5750 .
B 10UH 0. 58 0. 350HM Keyboar d Backl i ght Connect or
BYPASS=US750. 1: 2: 2 WM
: S TS
1098AS- SM LU
M N NECC W DTHO. 25 WM FF14A- 4C RlSlDL- B- 3H
F- RT- SM
o 5
- NCx—()
U5750 M N_NECK W DTH=0.2 M 1 J5815 pin 1 is grounded
M C2292 | ) O | on keyboard backlight flex
MF 31°
SMC_SYS KBDLED 3 |g 7 Lo
B2 N criTicaL g—o
To detect Keyboard backlight, SMC will ¢ KBDLERQ FB 6 rB ouT| 1 s KBDLED ANODE
tristate and read SMC_SYS_KBDLED: 5 he M N-NEGCW DTHE0. 5 M- Nex—=0O
NCx—
If LOW keyboard backlight present
G\D 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. % —L_0.220F ——0.22UF
s T % ;
2 402 2 X5R-CERM 2 X5R- CERM
0603-1 0603-1

ISYNC VASTER=K21 M.B SYNC_DATE=12/ 13/ 2010
T
| PD / KBD Backl i ght
d} Appl e | nc. 051- 9276
S 2.7.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTA! 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 57 OF 109
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 48 OF 72
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8

7 =PP3V3 SUS ROM

ROM wi | |

DUAL |1 /O MODE (MODE 0 & 3) SUPPORTED

Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O

1
R6101 C6100 ¢ ®l cmmica
3, 3K 0. 1UF ——
ow By T U6100
, 201 5 64MBI T
WSON
o8 42 41 [TR) SPI_M.B CLK 6_|sck SI/ Sl oo SPI_M.B MOSI ) 4 42 68
SST25VF064C
OM T_TABLE
o0 42 41 [T SPIL_MB CS L 14cer -
SPI_ WP L ad we s sa 1 SPI_MB M SO [OoTy 2 42 o0
42 19 5 [T SPI ROM USE_M.B 7 §RST*/ HOLD*
If HOLD* is asserted VSS THRM PAD
ignore SPI cycles. N

SYNC _DATE=10/13/2011}

ISYNC MASTER=J13 M.B
TTILE
SPI ROM

d} Appl e I nc.
®

051-9276 | D

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

2.7.0
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

80 HZ < FC < 132 Hz

GAI N 6DB
; M I NEGK W OTH=0. 25 rm
T R6214 Bsee
, =PP5V_S3 AUDI O ANP A RN 2 PPSV S3 U6210,
5%
l;nZFjw C6207 * NOSTUFF CRI Tl CAL
Rl 2 R6213" .|* 8201
53k 2 PVDD 102& i
CA 201 PKRAVP_ROUT P
CRLCA U6210 vz 2 LY.t TECTO S S0 e
0. 1UF MAX98300 201, 2012-LLP M N_LI NE_W DTH=0. 30 mm
" WP
R a) SPKRANP | NR P 1 I I 2 71 MAX98300 R P A g ouTH Bt
To% 71 MAX98300_R N B3N ouT-|L & SPKRAMP_ROUT_N 651 71
iov M I NEGK W OTH=0. 20 mm
>6§2§‘1;RM R_SPKRAMP _SHDN 2 | SHDN* GAl S R ANPLGAIL N M N_LI NE_W DTH=0. 30 mm
SPKRAMP | NR N
71 39 6 [T >_| 3| e |\c
1
R6212
R6210 100K
AUD GPI O 3 N PGND o
36 7/ 20w
s g [
f 5% , 201
R6211 v 20w
100K 201
59
1/ 20w
201

SYNC DATE=12/13/ 2010 \

%ﬁ: VASTER=K21 M.B
T

AUDI 0: SPEAKER AMP

d} Appl e I nc.
®
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8 7

M.B to LI O Power Cabl e Connect or

DBGLED SO D

S3_S0_LED

Q6940
SSMBK15FV
SCD- VESM HE

o Ty o

x®
[0)

J6955
HALL- SENSOR- M.B- PADS- K99

8 1
=PP3v42_GBH_HALL  NCX——-0 O4—-XNC
16

s [°°%Ts

M N_LINE_W DTH=0. 6 nm
1/8W M N_NECK_W
Ve LF VOLTAGESTB

1

61 40 25 23 TR ALL_SYS PWRGD

Z K99- Speci fic

. Battery Connect or

l PPVBAT G3H COWN .
|
|
1 1
! CRITI CAL C6915U:é l . %:?PUEO
' J6950 10% 10%
oV 250
BAT- K99 e 2 2
' F-RT-TH 402 402
! pPos| o4+
| pos| o2 1
| pos| o3 =
' scL| o044 - =SMBUS BATT SCL ame -
' SDA| O quugp—=SMBUS BATT SDA D=
A . SYS_DETECT| O 3 @=—© SYS DETECT L
! N OTe ) CRITI CAL
! ot 9 R691502 - NO STUFF
- s el D6950
, SHLD_PI N| 012 R RCLAMP2402B
, SHLD_PI N| o-}LL 2 " sc7s
) SHLD_PI N| 022
SHLD_PI N| O3
|
|
, 518- 0369 L

Ri ght Speaker

1 2 PPDCI N G3H OR PBUS R 2
N\ E—EREO NG R P S+
M N

W DTH=0. 25 mm
1/ 8W VOLTAGE=18. 5V

CRI Tl CAL
J6900
WI'B- PWR- VB2
phitioe
Cl 76 =PP18V5 DCI N_CONN
O_Z_I
ol =PP5V_S3_LI O CONN 67
o
D o= MPVG: NO s SMC LIDR
o+ &Qﬁrﬁ '&STFLIF&\L 'R6912
C6905 | C6907 | C6908 * 1 06906 cm&g?b 40. 2K
0.1UF ——  1uF ——  1uF
51850508 T T P p— Sl 5419DU e
XTR 2 X5R 2 X5R 2 2 16V 2201
603-1 603 603 X5R- CERM PONERPAK
o
'R6910
_l_ :z s 100K
5%
NG: YES o
‘| ceo12 1 220
0.1UF ——
w5 PART NUVBER DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
Debug LEDs -
g R6911 11850560 RES. VF, 90, 9KOHM 1, 1/ 20W 0201 R6912 CRI Tl CAL MPVB: YES
(For devel opment only) pai N itsoerTE R VA2 11750008 RES, \VF, 100KGHM 1, 1/ 20 0201 R6911 CRI TI CAL MPMB: YES
, _=PP3V3 S3 DBGLEDS ,=PP18VS DO N 1S | /20w
N | 201TE
S3_S0_LED S3_S0_LED 6.8V Zener
697 'R6941 . CRI TI CAL
1K D6912
e AN
L A
S3_S0_LED
mggzgegb,z R6920 CRITI GAL 3. 425V "G3Hot " Supply
2. 0x1. 25Mv S .6 _PPBUS GBH LAAN2-ERBUS G3H R D6905
K BAT30CWFI LM
o0

Supply needs to guarantee 3.31V delivered to SMC VRef generator

PPVI N G3H P3V42G3H

C6996 *
4. 7TUF —
10% —
25V
X5R: CERM
0603
C6997 1
4. 7TUF ——
006 ——
25" 2
X5R. CERM
060:

5 0 O 4
NCX=—+-0 O-+=-xNC

OM T_TABLE
518- 0369

6 40 41 48

Connect or

CRI Tl CAL

J6903
78171- 0002

M RT-SM

3 O

71 50 6 [T SPKRAMP_ROUT P
71 50 5 [T SPKRAMP_ROUT N

‘o
o

518S0519

BrHE0 3 mm J P3V42G3H_BOOST
VOLTAGE=18. 5V DI DT=TRUE
M N LINE W OTHEO. 5 mm
M N-RECKW BTHEO, 3
i i C6994 *
VIN BOX 0. 22UF —— CRITICAL
0% ——
U6990 Jim L6995
LT3470A 202 10Uk 30% 0. 85A- 460MOHM =PP3V42_G3H REG S
o P3V42G3H_SW 1YY Y L2
HDIN® 4
S T TE W D0 5 T os Vout = 3| 425V
R T caL B AS 2 M N_NECK_W DTH=0. 2 mm 520
T
NCx—{NC BT RE T 60MA MAX OUTPUT
FBlL : A
6992 1t ap THRM <Ral> (Switcher limt)
4.70F —— Lo 106995 R6995
0T o e SoPE 348K
¥R CERM ——&f 1% CRITI CAL CRITI CAL
060: B0V 1716w
2 CERM - LF
6990 * 402 40221 | 05999 1 06998
4.7 —— — P3V42G3H FB —— 10UF —— 10UF
10% TR LTRE W DT 2 7 pr o 20
X5R- CERM 2 M N_NECK_W DTH=0. 2 mm 2 X5R- CERM 2 X5R- CERM
060: Reggel 0402-1 0402-1
200K
1%
1/16W
LF
02,
Vout = 1.25V * (1 + Ra / Rb) _L

SYNC_DATE=11/11/ 201
—

Ismc VASTER=K21_M.B

DC-In & Battery Connectors
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Need to stuff R7092 if either PP5V5_DCI N YES or PP5V5_VDDP are used!
PP5V5_DCI N YES
5.5v "G3Hot" Suppl -
This node is powered NO STUFF PRly
MNNEK WOTHED, 2 1 For Erp Lot6 spec R7090
through body di odes: R7092 AR e Woteo 5 mm 0
. g y . . o 1 /\N\/Q CHGR_DCI N2
Reverse-Current Protection * DOIN through Qr080. Inrush Limter s o Psv1_soosT A A
* PBUS t hrough Qr085, ML W DTo & VL s 402 D OTETRE 6w
ew PP5VS_VDDP
CRI TI CAL Charger TOP FETs and CRI TI CAL 7090 o © 7004 1 R7091
Q7080 Qr055. Q7085 4.7 VIN BX 0.220F —— CRITICAL 1 /\/Q/\/Q PPSVI_CHGR_VDDP 57
FROM ADAPTER I Sl o 2 u7090 o, L7095 PRAA A
0603 LT3470A 402 10UH- 30% 0. 85A- 460MOHM ew
=PPDCI N PPDCI N_G3H_| NRUSH o
’ DA N S5 CHGR PPDCI N R PBUS o I W DTED 6 L sron . 1 2 . . PPSVS_OHGR VDDP
WNLTIE WOTHEo 6 M NCNEGCW OTH-0. 4 = | Aslz 2520 TH NAECCW OTH0. 25
D R7080] 8’11”?::3:' S;r/}tn 4 m VOLTAGE=18. 5V J— M N;:;fgwﬁyrtn 5 mm
o s . § s
100K .| C7085 R7085 NC >
i C7084 1| Toar oK :
I - v 11200 @D + C7095 Yout .= 2 50V
201, 25V R 2 Ve I v 220N X PUT
CHGR SGATE DIV X5k CERV 2 102 2201 O j— c rm )
M N_LINE_W DTH=0. 25 rm 0603 CHGR AGATE DI V .o
MANEGCW OTHo. 5 W NLINE W OTH 0. 25 7
A MANEGCW oMo, 5 . p
R7081 = R7086 ot £
62K 332K
5% 1% . <Rb:
120w 11200 = :
Ve R7096
, _=PPDOIN S5 CHGR 1 SQL CRITI CAL 220t 01, 200
BAT%%OO? ™ LN W DTT0, 25 T TCHGR_SGATE) 2om %
sor- 323 MRS 2 PP5VS_DGI N NO (CHGR_AGATE) Vout = 1.25V * (1 + Ra / Rb) o
1 >| R7005 WA NEGCW BTt 2
3 s2 PPCHGR DCIN D R 1420, 2 (CHGR DCIN) R7021 =+
M N_LINE_W DTH-0. 5 mm N M N_LI NE_W DTH=0. 5 mm 10
2 >| Yt sy 1l Meecwenie 2 m WNLE W0 2 . .
<105 [t MALNEG W oMo, 2 5% ‘B
603 g 1120w 70 CHGR CSI R P 32
ACIN pin threshold is 3.2V, +/ - 50mV 1 C7020 M M LRE W OTH=O. 2 rm 0 OéﬁcéL
—L— 0. 047UF 201 M ANEGCW OTHEG. 2 0.0:
—— 1d% VE-LF
DI VI DER SETS ACI N THRESHOLD AT 12. 18V . R7022 0 CHGR CSI R N v
. 30m mex | oad 202 42 W
I nput inpedance of ~40K neets 1 a30
sparkitecture requirenents PP5V1_CHGR VDD RZO701 Y PPDCI N G3H CHGR
. ) NI \E W 70, 6
mﬁfgﬁ s L AAA 22 PPBVL_CHGR VDDP v zow xn:r(af:am»kn 25 mm CRI TI CAL CRI TI CAL PLACE_NEAR=Q7030. 5: 1. 5mm
e . M N REGCW OTHE0. 2 1 201 vaTAEsL s C7030 |, cro31 |, |* C7035 + C7036 + C7037
! VaLTAGE=S. 1V 33UF- 0. 060HM—— 33UF- 0. 060HM—— —— 1UF 1UF 0. 001UF
, _=PP3V42 GBH CHGR Yios C7001 * C7022 * 1 C7021 20%—T~ 20% T~ T 10% 3 i
1UF 0.1UF —/— —— 0. 1UF pLy-TaRt 2 peLy-TaRT 2 2 Ser 2 Sor 2 Sk
‘R7010 i EA B Chse Bl Chse BaL ot ot o
C 66. 5K NO STUFF R 2 an 2 2 Sen
b R7002* CRI Tl CAL 402 202 402
M 100K 3 & OV T_TABLE =
220t 11200 =
ow VDD VDDP
R7000 21, 12 |VHST 2 CHGR DI N
SMC RESET L AN CHGR RST L 1 SERSTN o g Max Current = 8A
42 a1 40 6 CTTy—Sh AN R R - " _RST_| seaTEl 26 CHGR SGATE P
i D e i s 10 :SA U000 acarels AGATE ' C7025 2 TO SYSTEM
201 BED—=> N CcsI Pl 28 70| CHGR CSI P 0. 22UF CRI TI CAL f = 400 kHz
o [ID—FRVERQ LVERQ 8
Float CELL for 1S k CSINl 27 70| CHGR CSI N Cerm Qr030
CHGR CELL 5 |cELL £ e RIKO3PODPA CRI TI CAL CRI TI CAL
iR AGIN slaan @ 2 BOOTps | MR BOO |,<._ oo L7030 F7040
q JGATE]| 24 CHGR UGATE i 1 4. 7TUH17A SAMP- 24V
R7013" CHGR | COVP. s || covwp @ PHASE] 23 CHGR PHASE T ST 7 '_m 2 1 /1} 2 =PPBUS_GBH 7
WAL N W OTFR0. 2 ro NNEGC W OTF0. 2 o
L A L A CHGR VCOVP 7\ b - Pl MC104T4R7MN- SM
20w o CHGR SO p "orecfworeoz fn s |csop Tl 16 CHER BCATE STE e TRE o —
212 g0 CHGR CSO N 17_lcson 20uv Al 5 CHGR AVODN oD —
% aev/v BMON| 1S CHGR BVON oD 1 PPVBAT G3H CHGR REG o
'R7011 1 C7050 o] (R ACOK| 14 =CHGR ACOK oD 42 LT NE W DTFR0. 6
M NLNEGK W OTH-0. 25 M PLACE_NEAR-L7030. 2: 1. 5mm
s o ATUF 2z 3 4 5 CRITI CAL CRITI CAL CRITI CAL
. ; I Vo TAcES, &V
o i £ ¢ C7040'|, cCr041'|. C7043'|, | C7045
% i 62UF 62UF — 62UF —— 1000PF
o1 402 3 o 200 200 —T~ 200% —T~ 1o%
) uv 2 Ay 2 Y 2 2 5%
cSEE e - 201
B 1 C7002 ==
——uF CRI TI CAL
2 ien X000 R7050 Q7055
02 0.01 SI 7615DN
1 52 (GND) 0.5% PrPY
yia by ity TO' FROM BATTERY
PLAGE NEAR-L7000. 26: 1 oorns
PLACE_NEAR=UT000. 22: 1mm = 2 1 PPVBAT G3H CHGR R w PPVBAT G3H CONN
- K 7 ™ LT NE W D70, 6 mm “_H_|D ™ LI NE W DTH=0. 6 mm &
; M NCNEGCW OTH-0. 25" M M NCNEGCW OTH-0. 25
Vo TAcESS, 4V 1 g Vo TAcESS, 4V
(CHGR CSO P) R7051 2.2 . 2 CHGR CSOR P = J_ J_
0. s ANV aEesoRe ] Got
(CHGR CSO N) M NS wETe R7052 0 1 2 70 CHGR CSO R N'™MUhewermeo 2 m)
R WITE WO T N 5100w — W 2T e weo 2 m B
MALNEG W OTHO. 3 fm N NEGCW o0, 1 m
(PPVBAT_G3H_CHGR R) (PPVBAT_G3H_CHGR R)
(CHGR BGATE)
WAL W OTo. 25 T
MANEG W oMo, 5
1 1 1
C_7042 C_7011 €roo0 * R7051 HAS 2. 20HM TO COMPENSATE UNBALANCED VOLTAGE
a0 [ DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
i b s, c7017 1| |+ cro14 |+ c7o13 | c7012
GND_CHGR AGND 0. 01UF
WAL NE W OTF0 2 7
M N_NEGK W DTH=0. 2 mm 2 xR
Ve TAEov 202
%lc MASTER=J13 M.B SYNC DATE=10/10/ 201
mia
PBus Supply & Battery Charger
51-9276 | D
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7 _=PPVI N SO VCCSASO

, _=PP5V SO VCCSA
PLACE_NEAR=Q7100. 2: 1. Smm
VOCSASO RC ’
CRI Tl CAL M N_LI NE_W DTH=0. 5 nm CRI TI CAL CRI TI CAL CRI TI CAL
R7101* 1 C7101 B broTRGe oz c7119 * C7120 * C7121 | C7122 1 cr123 1|,
5% 10UF 10UF 10UF —— 0. 1UF —— 1000PF —— 62UF
5% i 1 7130 i AN AN 220 T s
116w 2 v . 2 . 2 A 2V,
WL Ba0e T R7130"| ——o0. 220F "oR Ggos: "oR Ggos: e o208 et
2 0 P
i
PP5V S0 VCOCSASO VOC = yiow = l
W N LT NE WETH=0 6 mm it
NCREGKW BTHE. 3 6k, L =
VOLTAGE=5V o o
— [
vee  pvec VOCSASO VBST
u7100 2 3 7 CRITICAL
C | SL95870AH 100 CRI TI CAL
R7151 o [ =PVCCSA EN 151en UTN g, W N LT NE WTH=0. 6 T — 872710DT CRITI CAL %7%:}10
1. 62K CRI Tl CAL e Nt POVERPAK-6X3.7 1 7100 “w
12 [Ty CPU_VCCSASENSE 1 ’\/\/\/ CPU VCCSASENSE R 10{Fg UGATE]_17 B DT=TROE 1. 0U 7. 7A w =PPVCCSA SO REG 7
M N_LI NE_W DTH=0. 2 nm Y M N_LI NE_W DTH=0. 2 nm . y M1
M N-RECK-W BTH=0. 1 mm 1% M N-RECK-W BTH=0. 1 mm . VOCSASO SREF 7 | rer prasel 16 ——— 8 LYY Y2 eevocsa so ReG R R .
iy WNUTRE W BTFE0 2 T M N NEGK W BTFED T W NLTNE WTHED 6 T N LTRE WDTH=06 T
1 N e Cheo FOV0630H SM e 3 4
‘R7147 VOCSASO VO 12\0 LoaTe] L e Lt R U g2 6A Max Qut put
20K VOCSASO OCSET 11| ocseT ) 6 REXSZPE f = 300 kHz
1% 270UF
%zow " PVOCSA PGOOD 14 |peop 22,
R17%253 2201 <« . S 2o
. VCCSASO DRVL
VCCSASO_RTN R 1 W\/Pg VCCSASO_RTN —R"™ Vi N LTRE W BT 6 e 3 1
M NRECK W 0. 3y 196 M NREGOW BTHEG. & VOCSASO FSEL 18 frspL :u;gﬁﬁc:;f S =
Pl v SETO 8
C7103 : RS e =
1 EReco m
) 0. 022};50 p— 1R7 148 s VOCSASO_SET1 9 ET1
xw101g] coaER 2 6 i po
EY (ENDI AN SWAP)
1 5
PLACE NEAR-C1763. 2: 3 R7103 Vi DL 11 44 VOCSASO CS P
1
C7102 - b PO . 71 42 VCCSASO CS N
6 s R7141
2 ™ o~ 1K
L 1
= 120w
2 [ C7140
MN_LINE_ WDTH=0. 2 nm 2 1000PF
M N-RECK-W BTH=O. 1 1 Ls
1
IZECPU VCCSA VI D<[L> )
B ‘R7149 CPU_VCCSA VI D< “’éi‘:”c 'R7142
> 1K
1 511K VD 10 OCP = R7141 x 8.5uA / R7140
1C7106 |'R7154 rJf,Z%OW eow
_ 3. 24K (\VCOCSASO_QCSET) , 201 OCP = 8.5A
> ’J{,Z%OW 2201 M N LINE W DTrE0 2 mm
2 . < o M NCRECKW BTHEO, £ mm
1 2201 = M N LINE_ W DTrE0 2 mm
XWZ100 M NCRECKW BTHEO, £ mm
s
AV AGND 1 2
e D 56
M N_RECK W DTH=0. 15 mm
ValThcesov L
PLACE_NEAR=U7100. 3: 1mm
| NTEL TABLE:
VI D1 VI DO Vol t age
0 0 0.9V
1 0 0.8V
] 1 0. 725V
1 1 0. 675V

SYNC _VASTER=J13 M.B SYNC _DATE=09/ 01/ 2011}
& ———
TTILE

System Agent Supply
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=PPVI N_S5_P5VP3V3

; o PLACE_NEAR=Q7220. 2: 1. 5mm o
=PP5V_S5_LDO PLACE_NEAR=Q7260. 2: 1. 5nm
CRI TI CAL
CRITICAL, TICAL, 1 =PPSV_ S3 REG 1 1 C7281 + C7283
cr242 |, T cr2a0t|. C7270 ' Ccr241 oo 7 SRV SIREG ) hd T 1000PF
- L i f—
628 L p—— — 1o s4_P5VPAVS VREGS 20 1o To%
uv 2 uv 2 2 P C7200 * M N_LINE_W DTH=0. 2 nm v 2 ey 2 2 XsR 2 X7Rr
Py Py by M N-NEGCW DTHE0. 2 it sy A
s b
lev 54 P5VP3V3 VREF2
xsR 2
s 1
= KI P_5V3V3: | NAUDI BUE ™ > o - =
- SKI P_5V3V3| AUDI BLE o a ] S ] 201 ¢
R7200 Cr20
s e s D 3 50§ R Soan e
M N LI NE W DTF=0. 6 55 z 1o LLINE
M N_NECK_W DTH=0. 2 /20w 0 > -2 M N_NECK_W DTH=
B DrTRE m s e > g g g = DI DTSTRUE
CRITI CAL R7245* 2o *R7264 .
F=400KHZ 1 cr224 5 SKIPSELL o0 5 c7264 J 4
T 0. 5% PSVP3V3 SKI PSEL SKI PSEL2 5% ow =PP3V3 S5 REG 7
C o4 7 ZEPOV.S0 REG si Y st 14_|OCSEL ur201 EN|_12__=psvava rec|en am- s R
= 402 N 140z : Vout = 3.3V
Vout = 5.0V POVERPAK- 6X3. 7 2 ° PONERPAK- 6X3. 7 a
© VBST2| 26 P3V3S5 VBST M N_LI NE_W DTH=0. 6 nm CAL
CRITI CA PsvS3 vesT a1 |VBST1 - LLINE 6. 5A MAX OUTPUT
7.2A MAX OQUTPUT L7220 M N_LI NE_W DTH=0. 6 nm DI DT=TRUE 2 DI DT=TRUE M N_NECK_W DTH=0. 2 nm L7260
4 20% 18A- 15MOHM M N_NECK W DTH=0. 2 m Psvs3 DRVH 1 |DRVHL 2 DRVH2| 24 P3V3S5_DRVH 2. 5UH 14A F=400KHZ
pLhce_near=7220. L-am) ° 3 ™M N LT NE W BTF=0. 6 mm B GT=TRUE GATE_NGDE= TRUE % GATE. NOBE=TRUE B DTTRUE el =
1 M N_NECK W DTH=0. 2 mm P5VS3 LL 32 |sw et swe| 2 P3V3Ss LL 1 2 .
’ ’ - M N_LINE_W DTH=0. 6 nm DI DT=TRUE SW TCH_NCDE=TRUE SW TCH_NODE=TRUE DI DT=TRUE M N_LINE. S CRI TI CAL
T oA PCMOD63T- SM PLACE | M NN W DT ¢ m v o . ol o avass M N_NECK_W 150UF-0. 018CH# 1. 84 |
' ozsiaze N T GTrE0. 6 O DT=TRUE GATE. NOBE= TRUE GATE_NCOE=TRUE O DT=TRUE 5 : : H, Cr7272
CRITICAL Cr252 " |, 2 2 M NREGW BTG 3 - e + loser cspal s vres o 2 ) . 261 cr202 1t 1000PF
_ C sV . X _—
cr254 150UF C7250 220 221 2 CS X Gwog] Wg] 2o 1o%
620F —— o Loe - - C7218 N STUEE PSVS3 CSNL 8 |CSNL CcsN2|a7 P3V3Ss_csne o 2 2 5%
200 T | PoLv T o R7245 PLACE_NEAR=L7260. 1: 3nm . CASE- B2- SM 201
a2 R oAl R 1 1 ?‘Illuf 54 _P5VP3V3 VREGS 1 ,\;\(\' 2 PSVS3_FUNC 11 |VODE RE| 3 Pawass me PLACE |NeaR=17260. 2: 1. 51m
603 5% 1/ %0\ 201
s es 1 o753 11 PSVS3 VEBL 9 IVFB1L VFB2| 16 P3V3ss VFB2 PLACE NEAR=|72
z tCr271 10% P5VS3_COVPL 10 _ICOwPl COVP2|[ 15 P3V3S5_COVP2
150UF 1000PF 16V DrH=0. 2
20% 10% PLACE_NEAR=L7220. 1: 3nm X5R M N_LI NE W [)TiD i mm m mihlEgE?VW‘l DTl—=g H m
203 S 1oy 202 M N_NEGK W DTH=0. 1 mm PSVS3_El 4 |ENL EN2| 21 Pavsss EN R -
CASE- B2- SM X7R 2
201 5 20
Y ACE NeAR 7228 1. 2: 1. 5rm %22 R7247 PGOODL PGOOD2 o
- A G\D THRM_PAD s 1
R7236 [, NO STUFF T =
= 1% 7.5k Rv237 & 3 1
P5VS3_VFBL- R v zow m § 20k . XW7200 35352678 ‘R7216 UACE NEARLL7260. 2. 3
eow - R7249 ar . NEA
M N_LI NE_W DTH=0. 2 nm| 201 " Waow A 6. 65K P3V3S5_VFB2_R
M N_NECK_W DTH=0. 1 nm| 2 2ot o 6 Z) 4 1% M N_LINE W DTH=0. 2 nm
N P5VS3_COWPL_| 2 120w :41:20\/»/ M N_NECK_W DTH=0. 1 nm
R7256 B w = , so1 'R7260
1 2
R7220 4. 22K C7236 PLACE_NEAR=U7PO1. 28: 1mm 23.2K
41. 2K 120w “4700PF T e 1120
150
Poow 205, o, MK R A
" 201 T ]
220 M NN mm
2 m
T ]
B im o _esvea e | o e sz s ™
Z 1
1 R7261
R7221 1 mm R
i o (C}—psvss pocon B
V20w >
Lo Lo o (OOT)—Pavess Paon L
GID_P5VP3V3_SGND
MINLINE W DTHE0. 6 o
M{N-NEGCW DTH=0. 2 mm

o1 [TRD)-=Povss en

PLACE_NEAR=U7201. 4: 2nm

‘R7251
0

5%
1/20wW

PLACE_NEAR=U7201. 21: 2mm

'R7252
0

g 5%
1/20W
M

2201

SYNC DATE=11/18/2011}

ISYNC MASTER=J13 M.B
TTILE

5V / 3.3V Power Supply
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D 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
di vi ders (200/100) to 3.3V S5, which burns 100nmWin all S-states.
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=PP5V_S5_P1V5DDRFET DMP2018LFK R7841
’ ’ DFN2563- 6 PP5V_SO_FET_ R 1.2, 2 =PP5V_SO_FET ,
cr801 i P e NV
AL R W BrES. &
0.10F _ 2 q e 4 Mo
2% bl ,=PP5V_S3_P5VSOFET h ¢ 1 _Lil 2
o 2 VT 1]|2|s|e|s APN 37650981 o & 5.0V SO FET
B = SL%%QOJ-ZO CRI Tl CAL 0%6 2 0C33836Ui|:' ' ° MOSFET DVP2018LFK
2 ry—PLV5CPU EN 2 lon C;ID"IEINCAL DS R7801 — Q7801 T Low ow ° CHANNEL P- TYPE
I_3CSHDN" dq7 1,\/(\)/\/2 3 L&hzl—x1286242TRPBF 2201 R7860 “ ((-;»7081%9 ROS( ON) 11-16 nOHM @. 5V
NO STUFF ¢ PLVSSOFET_GATE _ 5% = P1V5SOFET_GATE_R CRI TI CAL P5VOSO EN L 10K : 1
C7802 1 S| H:—lﬁ‘év R7850 AAAA P5V0S0_SS : il 2 LOADI NG 1.678 A (EDP)
4. 71L,8||§A1:: rd_8 402 4|7 _PP1V5_S3RSO FET R 1Nz =PP1V5 S3RSO FET, e o
VOLTAESTEY
- b oo PR | S e s T =
[ | aoe Q7802 |23
SSNB’\B7FE§:E |<"
=
L "
) P1V5S3RS0_RAMP_ DG, G"'S
o o =P5VS0_EN
1.5V S3/ S0 FET
MOSFET PQFN2X2
CHANNEL N- TYPE
RDS( ON) 9.4 nthm @. 5V
LOADI NG 5 A (EDP)
A SYNC MASTER=K21 M._B SYNC DATE=12/ 13/ 2010
e
Power FETs
d} Appl e I nc. 051-9276 | D
i) 2.7.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 78 OF 109
Il NOT TO REPRODUCE OR COPY I T
VA mars e TR PRS0 OF 72
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—— — —
S5 Rail Enabl es & PGOCD .
Mobi |l e System Power State Table 3 3V, 5V SS ENABLE
o, =PP3V42_G3H PWRCTLI| nternal pull-ups 100K +/- 20% T acowmesmco | msse | musrsy | meest | msesd
Run (S0) X 1 1 1 1 1 1 R7913
401 - CRI TI CAL R7941 Sl eep (530 1 1 1 1 1 1 ° 2§ - PM SLP S4 L 1,9, 2 psvs3 EN —  =P5VS3 EN .
87? o/ _: VoD 343507 1 200, P3V3S5 EN Sleep (59) ° 1 1 1 1 1 0 B3 MAKE_BASESTRUE 5w NAKE_BASESTRUE - o
VAKE_BASE=TRUE Ceep S eep (A0 1 1 1 ) o o 0
NO STUFF
s\ G 3ih > % l 12 | _—pavass ey, | D 1 1 R - — o
- Deep Sl eep (S5AC) PLACE_| EAR’U73UO 16: 61
(s5A0) 1 1 o o o o o 11 m R7912 lj)D.%OGSUF
Deep Sl eep (S5) 0 1 0 0 0 0 0 9 1K 2 (onYRM
w0 MC_PM G2 _EN 4 TUFF Battery Of (GHotAG) toggl e 3Hz 0 0 0 0 0 0 f/zow 02
D > VARE_ZBASE=TRUE :)3_)<gc5\[3_\/ REG_ EN = S u Battery Off (G3Hot) 1 0 0 0 0 0 0 iflgiow D
L 1
«. =PP3V3_S5 PWRCI VRKE=BASE= RUE =
Threshol d: ?? = =P5V3V3_REG 54 617 _=PP3V3 S5 PVRCTL o PLACE_NEAR=Q7812. 2: 6mm
Y > 10 r PLAGE_NEAR=U7940. 1: 2. 3mm _
C7! A SLP_SS5_| — = 60
DL 070 PALSLP.S5_L: 100K pul | down on PCH page u7970 DP S4 Power Enabl e P3V3S3 EN P3V3S3 EN pymy
S5PGOOD DL 8 S5_PWRGD w 0. 1ur raLvoiGa2 FARE BASESTRUE —
l VARE—BASE=TRUE D o a0 17 e s 2 Soraon DORREG EN o — =DDRREG EN s
1 C7941 e 4 e - {0 o PLACE_NEAR=U7300. 16: 6mm | PLACE_NEAR=Q7812. 2: 6mm — =USB PWR EN g o 38 39
S5_PWRGD (ol d name RSMVRST_PWRGD) - - >SMC e o - 1 C7910 1 C7912 -
CERM 0 o SMC- - >PM_DSW PWRGD = ——0.470F ——0.470F
S B e
e e L o g e
WAKE_BASE-TRUE. R7915
= I 0 =
VA —
CPUVCORE ENABLE b
R7974
o1 51 40 25 22 _ALL_SYS PWRGD 1 2 CPUMP VR ON_ g7 50
AT Yepee———— SO ENABLE
2 PM SLP_S3_L R71%))07 8
6140 26 17 IRy 1 2 PMSLP S3 R L
158w (PM_SLP_S3_R L) WAREBASESTRUE
201
3.3V/ 5. 0V Sus ENABLE 2 J r7986
C «, =PP3V3_S5_PWRCTL o BReT 2 RI9sl s 5. 1K C
’ ., _=PP3V42 GBH PWRCTL 29 32 5%
PLACE_NEAR=U7940. 5: 2. 3nm 61 1/20W 1/ 20w 1/ 20w llrgFOW
_ : 7943 1 . % o 1 201
SO Rai|l PGOOD (BJT Version) 0. 10F s ?2?(31 e om0, PLACENEAREUTS0D 3 6 | A LT, 3 6m | A LT, 56
Vo, Vo § S - -
=PP3V3_S5_VMON eh I uU7940 15’$2£W e = =PLV8S0 EN __oomy =
v — = [74AUP1G3209 = 201
s = S0 R79561 SMC_BATLOW L: 100K pul | up on SMC page s SOoT891
SMC_BATLOW L A CHGR VFI P1V5S0_EN — =P1V5S0 EN
150K a0 [MD—= ¢-CHR VERBOT =2 ® VAKE_BASE=TRUE — oD =
'R7951 120W AL SYS PWRGD sl sorBKIaeY o|s
15K 201, o e mes e SOD- VESM HE |
% Y|4 g PMSUS EN — =P5V 3V3 SUS FiNm e dcPuvca aso EN
1/ 20W SOPGD_C VAKE BASE=TRUE— Kh PVAKE_BASESTRUE
Y1 R7953 1 [ PM SLP SUS L 6 M P
2 C =
VMON 3V3 DIV 1 2 VMON_ Q@ BASE © < G\ND 0 MAKE_BASE=TRUE -
W 050 2 [ o
1R7952 1;@;2‘” Qr PLACE NEARCUT100. 15: S PLACE, NEAR-LTE00, 5 61 | PLACE_REAR-UT770. 3 6nm | | C%“Sé”é 0 5 om
7. 115K s| /| | 8% |ASMOCD179 NO STUFE = _|rCro87 L 5l4r0r
1.2 < DFN2015H4- 8 0. 47UF o
i R7954 N — R7917 L T e —I'mxs
L o1 7 =PP1V5_S3RSO_VMON 1 2 VMON_QB"BASE ., LAAA2 CHGR VFRQ Gener ation
= PPLVS_S3RS0 uZBw ST o Tijea uFw
A NCx— W
201 201 3. 3V SUS Det ect =
1 NO STUFF ) VFRQ Low: Fix Fi
\Qt 'R7930 VFRQ ng:,h- Iv)a(\ri ;z?:egfiquency
R7955 oatat 57830 oot b3y 1B et et |
PP1VO5 SO WML > MON O4 BASE p 9 5% o+ _=PP3V3 S5 P L =PP3V3 SUS P L o
B o —= A% ® 35352809 oW PLACE_NEAR=UT930. 6: 2. 3mm B
uh%ﬁw SOPGD_BJT_GND R 2201 M)nstuff 7931, 12ms C7930 1 ,
201 Worst-Case Threshol ds: 0. 108 R7933
@ 0. X0V R7957" HEPERoPE"PE BNBYY s.xgg'T 100K
: . 201 1/ 20w
@3: 0. 640V 1}295% CRI Tl CAL o L 201,
3.3V w Divider: 2.345V R oo N
Q: 0.660V 2t _pp: L 5 1 PM RSMRST
61 7 _=PP3V3 SUS PWRCT ;;sszsggegggémsgr* b b o v
. peava_so_ . s4_peooD,_cr4lcr SOT23_?90VKEG4% 3 PM_RSMRST_L goes to UL800. C21
SO Rail PGOOD Circuitry R7967" X
1 N .
(I'SL Version in devel opnment) 1/120805& (1:070%3';% WLAN Enabl e Generation
NO STUFF o B 18 "WLAN' = ("S3" && "AP_PWR EN' && ("AC' || "S0")) -
Th R P1V5S0_PGOCD from U7710 R7968 2 X6 NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .
reshol ds: CPU MWP_AXG PGOOD 1 AR 2
VDD 2. 734V-3.010V * MDA AN A———9 NO STUFF
V2MON: 2. 815V- 3. 099V 1720w R7966 i
V3MON: 0. 572V- 0. 630V PLVBSO PEOOD 21100 = PMWAN EN L gy s
VAMON: 0. 572V- 0. 630V v oo R7965 A % SUS PGOCD MR L o 925
61 7 =PP3V3_SO_YNON L, 100 YW 2!\17002?2/\/9)%% 12 2N7002 Unused fet
. =PPSV_SO_VMON 5 W WX H o 2
sopaoap_| sL® 7| SEERA-SIES0_VMON Soilgyg_éng V5% R7901 2 20 10 > AP_PWR_EN 2\g| /
o1 7| ZPP1VO5_SO WMy L 201 | 100
R79601 | i s [TR)-PSVS3 PGOCD AN 1 (AC_EN_L) R
6. 04K PPEEB/0H sopeoop st 62V 2 NS 156w
A 230 10K & R7972 21 Voo . R7964 AC EN L NG, MASTERS I 12 MLE e ez A
201p 11200 6. 04K 0 s [O-CPUVCO 080_PGOOD 1 2 9?9 e
Wia| e | SLeg0a2I RTez R7963 158w NGRS i © | Power Control 1/ENABLE
P5v DIV VDN 2 3 hovoncr 11 Al Ly o @ EID-POSAPGD INAA2 20 ¢ RAIY G
SOPGOCD I SL 5 9% 0 I | 051-9276 | D
1 P1V5_Di V_VI V3MON 1/20wW % App e nc.
R796L'spp, | 5] 6 JvanoN° PO Sirgrs | g ALL-SYS_PWRED.R 26 a0 47 12
18K B84 sopcoop FaAs-RRAN S P 201, . L) 2.7.0
1/ 200 12.4k ¢ R7973 G\D_THRV PAD (PM_SLP_S3_L) NOTI CE OF PROPRI ETARY PROPERTY:
VE 1% I'sL
201 1/ 20W 15K < ©| 35352310 @P&&- THE L NECRMATL ON_ CONTAINED_HEREI N | S THE
201 1/ zov’\\//; , 330, SYS PURGD o 2 a0 o1 o HE POSLOSOR AGREES 1O THE FOLLOW NG
201, ’\/Ey\/ D> = | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 79 OF 109
= 1720w 61 40 26 17 PM SLP_S3_L 11 NOT TO REPRODUCE OR OOPY | T
NE ™ 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
201 I'V ALL RI GHTS RESERVED 61 O: 72
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CHECK | F LVDS_| G_ PANEL_PWR GLI TCHES ON POAER UP

7

i nmog

=PP3V3 S5 LCD

LCD 1 G PWR EN

R9014*

5%
1/ 20W
M

201,

Pul | -ups on panel side,

LCD Connect or

I nt er nal

64 6 _PPVOUT SW LCDBKLT

DP Connector: 518S0829

CRI Tl CAL

J9000
20525- 130E- 01
F-RT-SM

Rgg)el 4.7 kChmto 3.3V ~
43 (Bry—=12C TCON_SDA 1 2 6 1 2C TCON SDA R 10
2
N Nox o
2 o
feses
NCXT—O
RO062 o (aOm}—LED RETURN 6 o
~ Lo Lse T sa R o (Om}—LED RETURN 5 15
43 =12C TCON SCL 6 CON 6 LED RETURN 4 1o .
o o < LED Backlight I/F
120w s (OoT}—LED RETURN 3 1o
21 o ¢oOm}—LED RETURN 2 DS /|\
o ¢oom}—LED RETURN 1 1
l\lC)L—g
R9060 sy
CRI TI CAL 0
DP_I NT_HPD 2 s DP I NT_HPD CONN 14
U9000 ° & N =12 N\
FPF1009 Y T DY i
MFET- 2X2- 81 N L9004 N 1o | DisplayPort I/F
oN FERR- 120- OHM 1. 5A 201 w13
VI N_1 VOUT_1 PP3V3 SW LCD UF : —e SMF;PiVi v%\évrrl;?)sn W =10
Vinz  vour 2 YAREERERSE 25 W s SIS o 20 it Lelo
g - yapheac v 015 *RO070 2o
21
fevs) TF"-'AHDVI 9024 e %nEOK 656 DP I NT AUX CH C N o)
3 . 0. 1UF v 2 1/ 20w 656 DP INT AUX CHC P 21 g
1 C9012 o5 o(Ery—DP_LNT_AUX CH N 1] (DP_INT_AUX_CH G N) 01 , %01 215
— JDL s DP_INT I F P<O> H DS
, 6.V 16V C9025 = 5o DP INT NI F N<O>, 25
R WBROERM 0 1UF % [0
o5 oggry—DP I NT_AUX CH P ||z (DP INT AUX CH C P) - 1°
I NC)(—23 O
10%
NCX—-0
= C9020 s crru T DS
0. 1UF 0201 PLACE_NEAR=19000. 24: 1mm 30
o5 9 —22 ! NT_ M. P<0> 1|2 B PLADE NEAR=9000. 25: 1 O
I R9018" | RO017 —
33
v C9021 M M o
XSR. CERM 0. 1UF 1/ 20w 120w 1o
0201 7 " p
o5 9 DB LNT_M._N<O> 1]z 201, 201, o
I I 36 O
10% 37
¥R e 0
201 38 O
39
40 g
alg
PLACE_NEAR=J9000. 14: 2nm L 32
1 1 O
R9050 R9080 PLACE_fEAR=9000. 3: 2rm
100K 100K 9017 +
5¢ 5%
11200 120w
M M
201 201

2

%ﬁ: VASTER=K21 M.B
T

SYNC DATE=12/13/ 2010

I nternal DisplayPort Connector
d} Appl e | nc. 051-9276 | D
S 2.7.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY Pl ERTY_OF APPLE | NC
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 90 OF 109
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8 7 6 5 4 3 2 1

3 . 3V/ I_I\/ POV\BI’ MJX s 7 _PP3V3 SW TBTAPWR
V3P3 nust be S4 to support
wake from Thunderbol t devi ces. C9420 * C9421 'R9427 R9429*
0. 1UF —— 0.1UF —— L 10k 100K
; _=PP3V3 S4 TBTAPWRSW . 10% 10% T S 5o 50
Nomi nal Mn Max X5R Comt 2 X5R Comt 2 1/ 20w - 1/ 20W
1 11 1 12 6201 0201 ol
CRI TI CAL ORI TI CAL V3P3 00mA 030mA 00mA o , 201 201,
0487 * ©9480 1 C9481 | HVSO 890mMA 830mA 930mA (assunes 15V, 12Wni ni nmum) VDD
hd N R | HVS3 890mMA 830mA 930mA (assunes 3S, 9-12.6V, 7.5-11.7W £ CRI TI CAL
100UF 22UF 0. 1UF —
2 ST T S
ey, &Y R ey 2 P — PP3V3 SW TBTAPYR e S| GNAL_MODEL=TBT_MJX CBTL05023
CASE- B2- SM 0201 19 M N_LI NE_W DTH=0. 38 MV HVQEN
V3P30UT| 18 M N_NECK_W DTH=0. 20 MM s y—1BT A GO SEL L 1Bl ASI N Bl ASOUT| 24
D 20| )vaPs VOLTAGE=3. 3V 2 XSR- CERM
; _=PPHV_SW TBTAPWRSW 12 PPHV_SW TBTAPWR 2 DR AUXI O EN 2 |AUXI O_EN 0201
189V m o oul([as M N_LI NE_W DTH-0. 38 WV 9430 L -
. x : v MN_RECK WDTH-0. 20 14 60 22¢gry—DP_TBTPA AUXCH C N r 0 10F Il % Tol ss DP_TBTPA AUXCH N 7_|Aux- =
- 9485 1 C9486 1 9411 o0 32 CEy—DP TBTPA AUXCH C P i X6R CERM 0201 5o DP_TBTPA AUXCH P 8 |aUx+ AUXI O |23 DP_A AUXCH DDC N 63 69
C9415 ¢ CRITI CAL 0. 1UF —— —— 10UF —— o0 1UF 1 C0431 1 = = AUXI OF_22 DP_A AUXCH DDC P o 6o
4.7 19410 10w —— —~ 20, g% 0.10F 11 33 q@myDP TBTSNKO DOC DATA ¢ looc_pat BT RX 1 Bias S
. 2 2 2 . H . i as n
o ‘Iz;\; q};zgﬁoR@ X5R %Zui/! ggy X5R f\%; s DP_TBTSNKO DDC CLK 5 _|DDC _CLK
0603
16 |RSVD RSVD| 15 94321 |2 % (om—IBT_A CONEI GLBUF 16 |cA_DETOUT CA_DET| 18 TBT A CONFIGL RC o
o1 [Ty =TBTAPVRSW EN, 5 [EN | SET_V3P3 8 TBTAPWRSW | SET_V3P3 o0 3 y—DP_TBTPA M. C P<1> | 0. 220 I 20% 323}4 s DP_TBTPA M. P<1> 11 |pps
DP_TBTPA M. C N<1> 6o DP_TBTPA M. N<1> 10 |pp- DPMLO+|_1° DP_A LSX M. P<1> 63 69
11 10 69 33
55 3 y—TBL A HV EN HV_EN | SET_S! TBTAPWRSW | SET_S0 [ 1 94331 |2 I o A Lo s oPMLO |20 b A LSX M Nels o
=TBT EN 17 0 TBTA W | SET 11 200 63v 33D LSTX .
o D ] so | SET_S: PWRSW | Si fsT,_N- — e 1y 0. 22UF 200 6.3 TET A LSRX UNBLE 5 |LsRx TBT: LSX_A_R2P/P2R (P/N)
G\D T y . PP3V3 SW TBTAPWR
e .51 v s R9410'| [*R9411 ‘RO412 o7 > [>—TET_A DP_PWeDN “ loe_po
R R E -oSee 22.6K 22. 6K 36. 5K
bel ow o5 § 4 15 ORITI CAL + —DR_TBTPA HPD 12 |rppouT HPD|_17 TBT A HPD 5
1/ 20W 1/ 20w 1/ 20w
M V3 I3 U9460
201, 2201 , 201 74AUPLTO7 . D _THVPAD .
TBTAPWRSW | SET_S3 R soraer R9426 olal w R9428
W 1M ~ o 100K
TBTAPWRSW | SET_SO R % (Om—IBT_A LSRX aly 3 1120w § 320w
Y =8 201 Yo1
TBTHV: P15V TBTHV: P15V . B[ L 2 2
RO413'| [|'RO414 | . LR
Single-fault protection p— cle
22.6K 22. 6K . . v aD
1/2%;/\7 iI%QUW requires two R's per HV 2 CErm £
I'SET_Sx with CD3210. 402 h -
201, 2201 )
Single R on | SET_V3P3 K.
L ILIM= 40000 / RISET h d b I
For 12V systens: L9400 C9405
FERR- 120- OHV 3A 0. 01UF
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON LYY Y L: ) PPAVIRLM SW TETADVR TETACONN 1 G 12
11850145 2 RES. VF, 1/ 200 17. 8K. 1, 0201 R9410, R9413 TBTHV: P12V 0603 M N-RECKW BTH=0: 20 M M N-RECKW DTH=0: 20 M Jobe
9400 : VOLTAGE=T5V VOLTAGE=T8. 9V X
11850145 2 RES. VF, 1/ 200 17. 8K. 1. 0201 R9411, RO414 TBTHV: P12V o O1UF —L— 'R9401 PEB6T™M VOl DTRUE
BT 12 -
Noni nal M Ma: 5% Both C
I HVSO/ S3 1:]28;\ 1ogomr; 1170n: 12W i ni e oW (0-18.9V) co478" 11 A
(12w m ni mum ,201 o oo DP Dir TBT Dir 0220k | [ T L_TBT_A R2D C P<0> ama e
For J9400 TBT pads v
TBT_A_R2D P: TBT_A R2D_C N<
GND_VOl D=TRUE TBTACONN 20 RC (3.5 17 &19) o= o £2 2D b0 C94711 |2 f R2D C N<0> <) 32 &0
T ™M N_LI NE_W DTH=0. 38 MM GND_VQl D=TRUE P P s0 TBT A R2D N<O> 'y 0. 220F | | o3
(Both C's) M NCNEGK W DTH-0. 20 MM - o~
C9474 2 VOLTAGE=T8. 8V CRI TI CAL TBT: TX 0
69 33 (0T} TBT_A _D2R _P<0> I 0. 470F | [ comomy L so TBT A D2R C P<0> - - 9401 : J 490 -
o0 21 (oo} TBT A D2R N<O> | 09475 1))z , s TBT A D2R C N<O> - - 0. 01UF —— Db~ _IZ_I_Hl 406
0. 470F | [ emmramy ao_va [PTRLE] ]mD,vc: D=TRUE TBT Oi r DP Dir iﬁ;z" ) ﬁ O:.gOlUF
R9494 R9495 02 TBTACONN 7 C 2|1 GND_ VOl D=TRUE
1K 1K 1
55 = M NREGCW DTHEG. 20 W JAR R9471
120w e > 1 VL TAGE-18. 5V 19 470K
3 QHOT_PLUG DETECT GNDO X5R. CERM o
201, , 201 2 3 BoSE 1720w
SI GNAL_MODEL=EMPTY SI GNAL_MODEL=ENPTY 5 OCONFI GL M._LANEOP O S , 201
RO478 470K . AAAZ 13 [QCOF @ M._LANEON O-1— (0-18.9V)
94781 || 2 % 120w o O G\D GND O
& 33 [T DP_TBTPA M._C P<3> I 0.220F | | o ey L so DP_TBTPA M. _P<3> ey - o OM.__LANE3P M._LANELP O o - - DP_A LSX M. _P<1> 63 69
B o0 3 (Ay—DP_TBTPA M. C N<3> . C94791 |2 ; so DP_TBTPA M. N<3> P - 12 OM._LANESN M_LANEINO L - - DP_A LSX M. N<1> 63 69
0. 220k | [ T o TBT: Unused I R9479 470K LAANAZ 6 O G\ND G\D O TBT: LSX_R2P/P2R (P/N)
Sw Azow s O AUX_CHP M._LANEZ2P O =
= O AUX_CHN M._LANE2N O m
DP_PWR RETURN O
GND_VQO D=TRUE
CRI T| CAL \ Both C
59 5% SI GNAL_MODEL=TBTPI N SHELD PINS J/ C94(7201 11 25)
GND_VQ D=TRUE 1/ 20W 1/ 20W GND_VQ D=TRUE
M 3 o I~ © o | - 0.220F | | v—_TBT A R2D C P<1> Yany Y
(Both C's) 22 22 (Both O s) s TBT_A R2D P<1> T TIBT A ROD C Nel>
C9476 1|2 CG\D_VOl D=TRUE G\D_VOl D=TRUE D9498 A K L .- < C94731 || 2 f I 33 &
o 3 (oom}—TBT_A D2R P<1> r 0 AT | [ L oo TBT A D2R C P<1> l—|BAR90-02Lm >|—|m”,7 ss TBT A D2R1_AUXDDC P - - - s TBT A R2D N<1> é 0. 220F | [ T o
o 3 (OOM}—TBT A D2R Nel> | C9477 1]]2 ; s TBT A D2R C N<1> D9499 N . s TBT A D2R1_AUXDDC N - BT X1
0. 470F I I %m‘xﬁk] BAR90- 02LRH TSLP-2-7 e GND_VO D=TRUE
= 1
CRI TI CAL 4R;)01(73
L9498 %
650NH- 5% 0. 430MA- 0. 520HM 514- 0818 120w
00 63 _DP_A AUXCH DDC P 2 1 G0 VADTRE . 2201
60 63 _DP_A AUXCH DDC N . 0603 g )
S| GNAL_MODEL=EMPTY s
Tl 470k R's for ESD i
©9498 ©9499 CRI Tl CAL 0 s for S, protection
30PF —— 30PF L9499 on AC-coupl ed signals.
Ay p— % 650NH- 5% 0. 430MA- 0. 520HM =
s0v s0v
cERv CeRrv 2
402 402 0603 GND_VO D=TRUE
SI GNAL_MODEL=EMPTY
A 63 _IBT_A HPD o
%ﬁc VASTER=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 01U down HPD i nput with Thunder bol t Connector A
<3 25V, 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:
012 220 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 CR COPY | T
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F9700
3AVP- 32V- 467
=PPBUS SO LCDBKLT : 2

PPBUS SO_LCDBKLT FUSED

CRITI CAL
Q@706
FDC538APZ_SBNVS001

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

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

301K
e

LCDBKLT EN DIV

L4

BKLT PLT RST L

o [TR)—LCD BKLT EN

'R9789
147K
e

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

co782 *
0. J:.“’i p— N 7 _=PP5V_S0 BKL PLACE_NEAR=L9701. 2: 3nm
o CRI Tl CAL CRI TI CAL
L9701
D9701
15UH- 2. 8A SOD- 123
s _=PPBUS SW BKL LYY Y L PPBUS SW LCDBKLT PVR SW A N] o CENEATUITOL Ao 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 19713 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 0 10k SR TE nedE=TRUE RBL60M 60G 1 C9796 1 C9797 1 C9799
100 10% DI DT=TRUE 220PF —— 10UF 10UF
28V 28V 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: 3mm PLACE_NEAR=L9701. 1: 3mm
PLACE_NEAR=D9701. 2: 5mm
J_ PLACE_NEAR-DO70L. 2: 3mm
- PLACE_NEAR=U9701. D1: 5Snm
C9710 *
1UF ——
10% ——
b X720
6031 EY
PPVOUT_SW LCDBKLT F8 1 2
7, _=PP3V3 SO BKL VDDI O VOLTAGE=50V %
M N'LTNE W DTH=0. 1 WM PLACE_NEAR=C9797. 1: Stm
PLACE_NEAR=US701. C4: 4mm M NNECK_W DTH=0. 1 M
c9711 ¢
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 ROD
SYNC §V\7? B2 BKLT: PI
RO741 BKL FLTR S IFILTER _ - RO717
n
L 0K BKL | SET o|iser 8 el s PLACE_NEAR=U701. E5: 10mm a0, LED RETURN 1 o -
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
R9757 BKL SCL 3 | saLk
0 VE ouUT1L B BKL | SEN1 BKLT: PRCD
43 =12C BKL 1 SDA 1 2 201 BKL_SDA 5 | 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
E 1,\/\/\/2 LED RETURN 2 6 62
201 1 2 o BKL _EN A | EN ouT4| B3 BKL | SEN4 N N_LTNE_W BTFE0. §_mm N ™ N_LINE_W DTH=0. §_mm oD
s _PPBUS SW LCDBKLT PWR RO731 ouTs| B2 BKL_| SENS M NNEGCWDTHE0. 20 m 116w M NNEGCWDTHE0. 20 mm
TP BKL FAULT S | FAULT BOTTOM ME-LF
200K 'R9715 PLACE_SI DE=BOTTGM ouTe| L BKL | SEN6 402
1/ 20W 100K 22 BKLT: PRCD
b [ 7]
R9704 201 120w ORI R9719
33 201 PLACE_NEAR=US701. C5: 10mm 0
LCD BKLT PWM 1 2 2 g g — 2 LED RETURN 3
- 66 TTE wenE e DR S @D © =
150w Fowre9. 62kHe] al 3l 2] M NNECK_W DTH=0. 20 m . M N_NEGK_W BTH-0. 20" fm
e 1 C9704 = TS 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 153K 90. Qjﬁ }2 2K PLACE_NEAR=U9701. E3: 10nm N 0 N LED RETURN 4 o6
= 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, ,201 D7 ot L5
GND BKL_SG\D T W o2
M N_LINE_W DTH=0. 4 WMVl BKLT: PROD
M N_NECK_W DTH=0. 2 W
VeV L R9721
PLACE_NEAR=U9701. E2: 10mm 0
. ! 1 2 LED RETURN 5
| _LED=369/ Ri set N 1o [ e NN A IR WD oD © =
(EEPROM shoul d set EN_I _RES=1) M N_NECK_W DTH=0. 20 nm 1/5;/snw M N_NECK_W DTH=0. 20 nm
BOTTOM ME-LF
402
BKLT: PRCD
R9722
PLACE_NEAR=US701. EL: 10mm 0
— 1 2 LED RETURN 6
W N LTRE W BTFED E 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 ME-LF
402
Q DESCRI PTI ON REFERENCE DE: CRI Tl CAL BOM OPTI ON
PART NUMBER Y S S ISYNC MASTER=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.
®

THE
Pi

|

N

i
v

ROP
THE
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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_COHM SE =27P4_COHM SE =27P4_COHM SE 0.100 MM 0.100 MM
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 8M 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 I\CLRULE7$ET 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_cowp * CPU_COVP_2SELF | | CPU_COWP_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_Q&Héé CPU_VCCSENSE_20THER| TOP, BOTTOM =10x_DI ELECTRI C 2
C 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

Interface Constraints

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

team f eedback.

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’@#’{
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
B PCI E_CPU_RX PCI E_CPU_RX * PCI E_RX2RX PCI 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_RX20THERRX| 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 N Pl E720THERHS. - SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
PCI E_CPU_TX N N pCl Eizon’_'E"R" g PCl E_TX2TX * =2. 5x_DI ELECTRI C ? i
pp——— N N P ——— PCl E_RX2RX * =2. 5x_DI ELECTRI C ?
. PCl E_TX20THERTX * =4x_DI ELECTRI C ?
PCH PQ E Spaci ng | POl E_RX20THERRX * =4x_DI ELECTRI C 2
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEist_.r i PCI EﬁTXZRX . =6X7[] ELECTRI C > -
PCl E_PCH_TX PCl E_PCH_TX * PO E_TXETX pnp— . —ox_DIELECTRIC -
PG E_PCHLRX PG E_PCHLRX - PAERCRX | | pa e 20THERHS . =4x_DI ELECTRI C 2
PAEPOHLTX T POHLTX - PCl B_TX2CTHERTX PCl E_20THER * =3x_DI ELECTRI C 2
PCI E_PCH_RX *_PCH_RX * PCI E_RX20THERRX
A 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 * * PCI E_20THER

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—ED_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 CcPU 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 I 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. CPU 27PAS CPU_COVP CPU_SM RCOVP<0> 10
)_SM RCOVP. CPU 27PAS CPU_COVP CPU_SM RCOVP<1> 10
) SM RCONP CPY 27PAS CPU_COVP CPU_SM RCOWP<2> 10
[ CPU 455 cPy | TP CPU CFG<11. . 0> o 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
oM _aKioom ClK PCIE 80D K POE DM _CLK100M CPU P 10 16
DM _aKioom ClK PCIE 80D CAKPOE DM _CLK100M CPU N 10 16
[O—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 s 10
CO—LIPCPU_Q K100M ClK PCIE 80D AKPOE | TPCPU _C1 K100M P 1016
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—XD_1D0 CPU 455 CcPy | TP XDP_CPU _TDO 10 23
O—X2_ M6 CPU 455 CcPy | TP XDP_CPU TMS 10 23
[CO—XDR_TCK CPU 455 cPy I TP XDP_CPU TCK 10 23
>_ 1 CPU 455 cPy I TP XDP_CPU TRST L 10 23
O XDR_BEM L CPU 455 cPy | TP XDP_BPM L<3..0> 10 23
O XDP_BPM | R CEG CPU 455 cPy | TP XDP_BPM L<7. . 4> 10 23
[O—(XDP_BPML_R CEG) CPU 455 cPy | TP XDP_OBSDATA B<3. . 0> 23
CO—(XDR_BPM | _R CEQ CPU 455 cPy I TP CPU_CFG<15. . 12> 9 23
CO—(ESB CPURST 1) CPU 455 cPy | TP XDP_CPURST_L 23
CO—CPuvocsENSE | seEnsE 1Tl paww | cey voosense | CPU_VCCSENSE P 12 56
CO—CPuvocsENSE | seEnsE 1Tl | cey voosense | CPUVOCSENSE N 12 58
O—CPU Voo osENSE | sEnsE 1Tl poww | cpy voosense | OPU_VECI OSENSE P 128
CO—CPU Voo osENSE | sEnsE 1Tl poww | cpy vacsense | OPU_VCCI OSENSE N 128
O CPuAXG SENSE | sEnsE 1Tl powm | cpy voosense | CPU_AXG SENSE P 12 56
CO—CPUAXG SENSE | SENSE 1TO1_Pomv | cPy vacsensE | CPUAXG SENSE N 12 56
CO—CRU VAL SENSE CPU 27P4S cpy veesense | CPU VDDQ SENSE_ P 12
O CPUVAI SENSE CPU 27PAS cpy veesense | CPU VDDQ SENSE_N 12
CO—CRUVALSENSE CPU 27P4S CPU_VCCSENSF | VALSENSE P N
[O—CPU VAL SENSE CPU_27P4S cpy veesense | CPU AXG VALSENSE N
[O—CPU VAL SENSE CPU 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_R2D PCI E_80D paE cpy Tx | PCIE SSD R2D C P<0>
O—BOLE CPU MIX_RD PCl E_80D paE 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 |PCIE SSD R2D MUX IN N
[O—BOLE CPU MIX 2R PCl E_80D paE cpu RX | PCIE _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 rRX | 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 | PCIE 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 2R PCI E_80D paE cpu RX | PCILE _SSD D2R N<1>
[ PCl E_80D paE cpu rRX | PCILE SSD D2R C P<1>
[ PCl E_80D paE cpy Rx | PCIE_SSD D2R C N<1>
O —BOLE 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—DR_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 MASTER=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_OHM 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_OHM.DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF

Spaci ng Rul e Sets

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

D 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

C an 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_DGS_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_DGS_4 MEM B_DATA_4 * VEM DQS20/NDATA MEM B_DGS_4 * * MEM 20THER
MEM B_DQS_5 MEM B_DATA_5 * VEM DQS20/NDATA MEM B_DQS_5 * * MEM 20THER
B MEM B_DQS_6 MEM B_DATA_6 * VEM DQS20/NDATA MEM B_DQS_6 * * MEM 20THER
MEM B_DQS_7 MEM B_DATA_7 * VEM DQS2O/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 " " VEML2OTHER

NET_SPACI NG TYPE1 | 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 VDR GTRL 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

A 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 MEM 72D MEM O K. MEM A CLK P<5..0>
[ MEM 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>
[ MEM 45S NEM 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 Q MEM A DQS P<0>
CoO—MEMLA_DQS0 MEM 80D MEM A DQS Q MEM A DQS N<O>
O MEM A _DCSI 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 D2 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 DG4 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_DQS6 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_DOS7 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 MEM 72D MEM O K MVEM B_CLK N<5. . 0>
O MEME 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 MEM 45S NEM CMVD NVEM B_RAS L
o MME QD MEM 45S MEM CMVD NVEM B_CAS L
O MEMB QD MEM 45S NEM CMVD 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 DCSI MEM 80D MEM B DQS 1 MEM B_DOS _N<1>
O MM B D2 MEM 80D MEM B DQS 2 MEM B_DQS_P<2>
O MEM B D2 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 MEM 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 DQS6 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>
O MM B DQS7 MEM 80D MEM B DQS 7 MEM B_DQS_P<7>
O MEM 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 PR PPOV75_S3_MEM VREFDQ A

11 29 30
11 29 30
11 29 30
11 29 30
11 29 30
11 29 30
11 29 30

11 29 30

6
27 28 31

27 28 31
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SATA I nterface Constraints PCH Net Properties
ALLOW ROUTE oAp 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 CAL CONSTRAI NT SET PHYSI CAL SPACI NG
SATA_80D * =80_OMDIFF | =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF A POt e oD ATA 20D ntrs o Tx | SATA HDD R2D C P _
[ — \ PCH MIX_ - _PCH_ 16 37
— CO—SATA_PCH MIX_R2D SATA_80D saTa3 pcH Tx | SATA HDD R2D C N 16 37
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ SATA_80D sAaTA3 pcH Tx | SATA _SSD R2D MUX IN P o,
N _ P [ SATA_80D SATA3 pcH TX | SATA_SSD R2D MUX_IN N 5
SATAL ~x DIELECTRIC : [CO—SATA MUX_SSD R2D SATA_80D sataz pcH Tx | SATA_SSD_R2D P o a7
— — \ MIX_SSD R2D SATA_80D saTa3 pcH Tx | SATA _SSD_R2D N 6 a7
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 VEI GHT SATA_PCH MIX 2R SATA_80D SATA3 PcH RX | SATA_HDD D2R P 16 37 SATA SSD
=== === [CO—SATA_PCH MIX_[2R SATA_80D SATA3 pcH Rx | SATA _HDD D2R N 16 37
D SATA3_PCH_TX SATA3_PCH_TX * SATA3_TX2TX SATA3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C ? = == SATA 80D cATA2 PO X | SATA SSD D2R MUX_OUT P ..
SATA3_PCH_RX SATA3_PCH_RX * SATA3_RX2RX SATA3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2 = SATA_80D SaTA3_pcH Rx | SATA_SSD D2R_MUX_QUT_N
iy = [CO—SATA MUX_SSD 2R SATA_80D SATA3 pcH Rx | SATA_SSD_D2R P o 37
SATA3_PCH_TX *_PCH_TX * ISATA3_TX20THERTX [SATA3_TX2OTHERTX TOP, BOTTOM| =5x_DI ELECTRI C ? T SATA 80D catar et o | SATA SSD D2R N
\ MUX_SSD - _PCH_| o a7
SATA3_PCH_RX *_PCH_RX * ISATA3_RX2O0THERRX| [SATA3_RX2OTHERRX TOP, BOTTOM| =5x_DI ELECTRI C ? OB SATA | COVP SATA_| COVP. PCH _SATAI COVP 16
SATA3_PCH_TX *_PCH_RX * SATA3_TX2RX SATA3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C 2 >lss HEL P uSE a0n usa USB HUB UP P [
SATA3_PCH_RX *_PCH_TX * SATA3_RX2TX SATA3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C P D_LJSB:H[H1:lP USE_80D. USB USB_HUB_UP_N 1o 20
e ——— O—UsB BT USB_80D USB USB_BT P 24 36
SATA3_PCH_TX *_TX * SATA3_20THERHS SATA3_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C ? D_USF;HT SR A0D Ush USB BT N o
SATA3_PCH_RX * TX * SATA3_20THERHS SATA3_20THER | TOP, BOTTOM| =5x_DI ELECTRI C 2 f— _ USB_80D USB USB_BT_CONN P .
N n D USB_80D USB USB_BT_CONN_N 5 36
SATAS_PCH TX R SATAS_20THERHS —— = USA_80D Usa USB_BT_WAKE P w
SATA3_PCH_RX « RX N SATA3_20THERHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr _ = USB_80D usE USB BT WAKE N 35
N N T SATA3_TX2TX * =2. 5x_DI ELECTRI C ? [O—UsB_TPAD USB_80D USB USB _TPAD P 6 a8 USB Hub nets
SATAS_PCH TX SATM*ZOtHFR_, _ SATAZ R N - D ELECTRI C P [CO—USB TPAD USB_80D USB USB_TPAD N o a8
SATA3_PCH_RX * * SATA3_20THER _RCRX =2.5x P = USR_80D = USB_TPAD_CONN P
ISATA3_TX2OTHERT. * =4x_DI ELECTRI C ? [ USB_80D USB USB_TPAD_CONN_N
n ~ P [O—USB TPAD HUR USB_80D USB USB_TPAD HUB P o4
[SATAS_RX2OTHERRA =4x DI ELECTRI C M CO—USB TPAD HUR USB_80D USB USB_TPAD HUB N o4
SATA3_TX2RX * =6x_DI ELECTRI C ? [ USB_80D USB USB TPAD R P 24 a8
n — P = USB_80D USB USB_TPAD R N 24 48
SATA3_RX2TX =6x DI ELECTRI C M O USB TPAD M USB_80D USB USB_TPAD M P .
SATA3_20THERHS * =4x_DI ELECTRI C ? O UsB IPAD M USB_80D USB. USB _TPAD M N s
- — = [ USB_SDCARD USB_80D USB. USB_SDCARD P o 24
SATAS_20THER =3x DI ELECTRI C i O —USB_SDCARD USB_80D USB USB_SDCARD N s 24
C SOURCE: 471984_Chi ef _River_M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback. Co—UsBsve USB_80D USB USB SMC P 24 40
) O—UsB swo USB_80D USB USB_SMC N 24 20
UART | nterface Constraints -
= CAVERA USB_80D L USB _CANMERA P
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CAMERA lgianr) lg USB_CAMERA N : j: z: :I USB Canera nets
UART_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM SE
EXTA USB_80D USB USB_EXTA P 16 38 —/
Co—UsBl S
—— O USB EXTA USB_80D USB USB_EXTA N 16 38
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT - UAR'T' 455 UART Sm DEBL mRT TX L 28 40 a1
UART . =2x_DIELECTRI C 2 :': UART_45S UART SMC_DEBUGPRT_RX_L 58 40 a1
[ USB_80D USB. USB2_EXTA MJUXED P 8
H L 80D L USB2_EXTA MJUXED N
USB 2.0 Interface Constraints = P P USB2 EXTA MIXED E P ..
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ llSB:HOD uss | B2_EXTA ED F_N 38
=== 3_EXTA RX USB_80D usB3 pcH RX_ | USB3_EXTA RX P 18 38 .
POH_USB_RBI AS ’ =ST =D 8 ML 8 ML =ST =D =ST =D =ST RO 3 EXTA_RX USB_80D usBa_pcH RX | USB3 EXTA RX_N 18 38 USB EXTA nets (Right USB port)
USB_80D * —80_CHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF D_usm:FXTA:Tx USB_80D usea_pcH TX_| USB3_EXTA_TX_P 15 58
O USB3_EXTA TX USB_80D usB3 pcH TX | USB3_EXTA TX N 16 38
—— e D USB_80D usB3 pcH RX_ | USB3_EXTA RX F P 8
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : lsﬂiﬂnn lﬁﬂ?ipm BX USB3 EXTA RX F N 2
UsB * =2x_DI ELECTRI C > usB TOP, BOTTOM|  =4x_DI ELECTRI C > s USB_80D usEa_pcH Tx_| USB3_EXTA TX F_P o
i . R [ USB_80D usB3 pcH TX | USB3_EXTA TX _F_N .
SQURCE: Cal pella Pl atform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.8 usﬁfanr) llSB’;PCH I USB3 EXTA TX C P -
i USE_ 80D usEa_pcH Tx_| USB3 _EXTA TX C N
USB 3.0 Interface Constraints == SR SRA_BCHL -
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI r\x:LRUL'EJSE.f‘ SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WG O USBEXTB USB 80D USB USB_EXTB_P 6 24 39
T ——— O UsB EXTR USB_80D USB USB_EXTB_N 6 24 30
B USB3_PCH_TX USB3_PCH_TX * USB3_TX2TX USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C ? = = SR A0D sh USB EXTB EHCL P e
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C 2 s USB_80D USB USB_EXTB EHCI _N 1 2
P ——— D USB_80D USB USB_EXTB_XHCI _P 16 24
USB3_PCH_TX *_PCH_TX * USB3_TX20THERTX | |USB3_TX2OTHERTX| TOP, BOTTOM| =5x_Di ELECTRI C ? = SR 0D sh USB EXTB XHO N e
USB3_PCH_RX *_POH_RX * USB3_RX20THERRX | | USB3_RX2OTHERRX| TOP, BOTTOM| =5x_DI ELECTRI C > [ UsB3_EXTB_RX USE_ 80D use3_por rx | USB3_EXTB_RX_P 16 30
- [O—UsB3_EXTB RX USB_80D usB3 pcH RX_ | USB3_EXTB _RX N
USB3_PCH_TX *_PCH_RX * USB3_TX2RX USB3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C ? = === lg} 0 lg;p ol | USB3 EXTB RX RC P :’3:5 USB EXTB nets (Left USB port)
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C > s USB_80D usEa_pcH Rx_| USB3_EXTB_RX_RC N o3
— — USB_80D use3 pcH Rx | USB3_EXTB RX_CONN_P
USB3_PCH_TX *_TX * USB3_20THERHS USB3_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C ? = SR A0D \ USB3 _EXTB RX CONN N
[ — = JSB3_PCH RX_ |
USB3_PCH_RX *_TX * USB3_20THERHS USB3_20THER TOP, BOTTOM| =5x_DI ELECTRI C ? O UsB3_EXTB TX USB_80D usB3 pcH TX | USB3_EXTB TX P 18 39
N n = [O—Usk2_EXTB TX USB_80D use3 pcH TX | USB3_EXTB_TX_N 18 39
USB3_PCH TX R USB3*20THFEF?"S_H === = USB_80D usB3 pcH TX | USB3_EXTB TX C P s 39
USB3_PCH_RX *_RX * USB3_20THERHS SPACI NG RLESET LAYER LNETOLING SPAGNS | v Gﬂ _ [ USB 80D use3_pcH Tx | USB3_EXTB TX C N o a0
=== USB3_TX2TX * =2, 5x_DI ELECTRI C ? —
ek o USB3_RX2RX * =2. 5x_DI ELECTRI C 2 [CO—(\SBIPADHUB) — USB_B0D LSE 5B EXID XHCL B e Unused USB nets
USB3_PCH_RX * * USB3_20THER ol i M CO—(UsB TPAD HUE) | USB 80D USB USB EXTD XHCI N 10 24
USB3_TX20THERTX * =4x_DI ELECTRI C ?
n ~ P [ —BCH USB RBIAS PCH USB_RBI AS PCH USB_RBI AS 18
USB3_RX20THERRX =4x_DI ELECTRI C ? = _ecriniFEQ K UNKSED |G K PO E son |G K PO E PCI E CLKL00M PCH P .
USB3_TX2RX * =6x_DI ELECTRI C k4 CO—PCHDIFECIK UNUSED | LK POIE 80D L GLK POLE PCl E CLK100M PCH N 6
- — = [O—BCHDIFEGK UNUSED | QK POE 80D | QK POE PCH CLK96M DOT_P 16
USB3_RX2TX =6x_DI ELECTRI C P PCH DIFECLK_UNUSED | K PCIE 80D | ALK POLE PCH CLK96 DOT 16
USB3_20THERHS * =4x_DI ELECTRI C ? O —PCHDIFECIK UNUSED | LK POIE 80D L GIK POIE PCH CLK100M SATA P 16
" — e O—BCHDIFEGK UNUSED | QK POE 80D | QK POE PCH CLK100M SATA 16
A USB3_20THER =3x_DI ELECTRI C 7 = CPU_ass QK paE PCH CLK14P3M REFCLK .
SOURCE: 471984 _Cheif_River _M5_PDG 1.0 and the spacing rule is adjusted per SI team feedback. ISYNC MASTER=CONSTRAI NTS SYNC DATE=01/11/ 201,
PCH Constraints 1
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LPC Bus Constraints PCH Net Properties Chi pset Net Properties
= NET_TYPE
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»Géf:’» ELECTRI CAL7 RAI NTfSEr PHYSI CATEF,TYPIESPAO NG l ELECTRI CAL7 RAI NTfSEr PHYSI CAL - SPACI NG
LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD
e O—LBC AD LPC 45S LpC LPC AD<3..0> o 16 40 42 [P IEL M DP_80D DP_TX DP_TBTSNKO_M._P<3..0> -
CLK_LPC 45S * =45_OHM SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD =_ip . ERAME | LG 458 s LPC FRAME L N = e AT M DP_80D Db Tx DP TBTSNKO M. N<3._. 0> .
[ L PC 45S L PC LPCPLUS RESET_L 6 25 42 [ DP_80D DP_TX DP_TBTSNKO M. _C P<3..0> ;3
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT O—LBC aKaam CKIPC 455 | QK 1PC LPC ClLK33M SMC 25 a0 [ DP_80D DP_TX DP_TBTSNKO_M._C N<3..0> ;3
— — = CLK_LPC 455 | LK 1PC LPC CLK33M SMC R 18 25 [ DP_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P a3
LPc . =3x_DIELECTRI C ? Co—LlBC akaam QK 1pc ass | Ak LpC LPC CLK33M LPCPLUS o 25 42 [ DP_TET_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N a3
CLK_LPC * =4x_DI ELECTRI C 2 = CLK_LPC 455 | LK _1PC LPC CLK33M LPCPLUS R 425 f DP_80D DP_AUX DP_TBTSNKO_AUXCH C P .
— — LPC O K33M CLK 1PC 455 | QK IPC PCH CLK33M PClI I N 16 25 [ DP_80D DP_AUX DP_TBTSNKO AUXCH C N s 33
D SOURCE: Cal pel | a Platform Design Guide for |bex Peak M (DG 398905- 398905_v1.5), Section 3.15 = ! koo aee T o PCH CLK33M POl OUT o - - D
i = - - DP_TET M DP_ 80D DP_TX DP_TBTSNK1 M. P<3..0> -
SMBus Interface Constraints [>—S\BLS_PCH OIK Sp_ass R s0d s SMBUS PCH CLK o Y Db_s0D Db _Tx DP_TBTSNKL _M_N<3..0> .
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK [ [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
= | SMB 455 R 509 SMB SML_PCH 0_CLK 16 43 [ DP_80D DP_TX DP_TBTSNK1 M._C N<3..0> 4
SMB_45S_R S0S | TOP, BOTTOM | =50_OHM SE =50_OnM SE =50_OnM SE =50_OnM SE . PCH 0| SMB_45S R 505 SMB SML_PCH 0_DATA 16 a3 O—DE_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_ AUXCH P 33
SMB_45S R 50S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD . SMC_1_S0_ | SVB_ 455 R 509 SMB SM._PCH 1_CLK 16 43 [O—DE_TBI_AUXCH DP_80D DP_AUX DP_TBTSNK1_AUXCH N a
SMB_45S R 509 SMB SML_PCH 1_DATA 16 43 = DP_80D DP_AUX DP_TBTSNK1_AUXCH C P 6 33
- - DP_80D DP_AUX DP_TBTSNK1_AUXCH C N
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT O HDABIT aK HDA_45S HDA HDA BIT_CLK 6 16 39 = - - T
sve * =2x_DI ELECTRI C 2 HDA_45S HDA HDA BIT_CLK R 1
— =
- - HDA SYNC HDA 45S HDA HDA_SYNC 6 16 39
HDA_SYNC R . .
HD Audi o Interface Constraints . S — e . HDA SYNG R e O ock Net Properties
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [CO—HDARST = HDA RST L ° NET_TYPE e
HDA_45S HDA 6 16 39
— = HDA_SDI NO ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
HDA_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [o—HDA_SDINo HDA_45S HDA 6 16 30
[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 VEI GHT & L a K77§M74§§ a K77§M SYSO—K O—K25M SB 16 25
HDA B =2x_DI ELECTRI C 2 O—BMSUs aK CIK SIONA45S| A K Slow PM CLK32K SUSCLK R 17 a1 f— CK 25M 455 | A K 25M SYSCLK CLK25M SB R 16
— QK SION45S | O K SILOW SMC_CLK32K a0 41
SQURCE: Cal pella Platform Design CGuide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15 = SPL_aK <Pl :4?; - =p| = SPI CLK R 6 0 SYSQLK_Ql K25M TRT CLK_25M 458 QLK 25M SYSCLK CLK25M TBT 25 33
SI O Signal Constraints = SPL_45S Sl SPIL_CLK " = QK 25M 455 | QK 25m SYSCLK_CLK25M TBT R -
— Co—SBL Ml SPl_45S SPI SPI_MOSI _R 16 a2
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [ SPl_45S SPI SPI _MOSI 22 O —SYSOLK O K25M XTAL ClK 25M 45S | A K 25M SYSCLK_CLK25M X1 25
= CO—SBL_M SO SPI _45S SPI SPI _M SO 16 42 [ QLK 25M 458 | QLK _25M SYSCLK_CLK25M X2 25
CLK_SLOW 455 * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM _SE =STANDARD =STANDARD N Pl 458 = SPI_CSO R L e QK 2anans | K oam SYSCLK CLK25M X2 R . C
C SPl_45S SPl SPI_CSO_L 4z
— [ — — K
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT = SPl_45S SP| SPI _SMC CL 40 a1
N = [ SPl_45S [S= SPI _SMC_MOSI 40 41
CLK_SLOW =4x_DI ELECTRI C ? f— SPl_45S SP| SPI _SMC M SO 40 a1
- SPl_45S SP| SPI_SMC CS L 40 a1
SPI Interface Constraints = SPL_ass sl SELMB Ok P
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z" D :z: :Z:: :z: SPI ’\/I_B M SO :j :z ::
SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [ SPl_45S SP| SPIL_MB CS L a1 a2 a9
POl E_AP_R2D. PCI E_80D paE pcH TX | PCIE AP _R2D P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D pCl F:AP:R?D el F:ROD pCl F:PCH:TX PC‘ E AP mD N : z:
SsPI * =4x_DI ELECTRI C > = PCLE 80D paE pcH Tx | PCLE AP_R2D C P 16 3
[ PCl E_80D paE pcH TX | PCILE AP R2D C N 16 36
DP H CO—BOE AP 2R PCl E_80D paE pcH RX | PCIE AP _D2R P 6 16 36
X Constraints N [O—BCLE AP 2R PCI E_80D paE pcH RX | PCIE_AP_D2R N 6 16 36
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—BCLE QO KIoOM AP K PCOE 80D| QK PAE PCl E CLK100M AP_P 6 16 36
e = PCl E_CI K100M AP CK PCIE 80D| QK POE PCl E_ CLK100M AP_N s 16 36
PCH_45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD = - L S =
— [O—BCLE TBT R2D 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 PCI E_80D paE pcH TX | PCIE TBT_R2D N<3.. 0> a
[ PCIE_80D paE pcH TX | PCIE TBT R2D C P<3..0> ;5
PoLITP . =2:1_SPAG NG ? = POLE_80D PO E pcr Tx | PCIE TBT R2D C N<3.. 0> , o
. CO—BCLE TBT 2R PCl E_80D paE pcH RX | PCIE_TBT_D2R P<3.. 0> s 33
D s pl ay Por t [O—PCLE_TBT 2R PCILE 80D paE pcHrx | PCILE_TBT_D2R N<3..0> o 2
ALLOW ROUTE - [— PCl E_80D paE pcH RX | PCIE TBT _D2R C P<3..0> ., B
B 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»Géf:’F o] Fﬁﬂnn pCl FﬁPO—LRX PO E TBT D2R C ’\'<3 j o> 2
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 PAE 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 s 16
DP_2DP * =3x_DI ELECTRI C ? DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C ? [ K PCOE 80D| QK PAE PEG CLK100M N s 16
DP_20THERHS * =4x_DI ELECTRI C 2 DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C 2 “op 101 bt 458 oot L 1p XOP PCH TDI .
DP_20THER * =3x_DI ELECTRI C 2 DP_20THER TOP, BOTTOM|  =4x_DI ELECTRI C 2 = XDP_TDO PCH _45S PCH | TP XDP_PCH TDO 16 2
N = - P o—Xe_IMve PCH 45S PCH | TP XDP_PCH TMS 16 23
DP_AUX =3x_DI ELECTRI C ? DP_AUX TOP, BOTTOM|  =4x_DI ELECTRI C ? r— prises S XDP_PCH TCK s
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPAcl mﬁRULEﬁSET
DP_TX DP_TX * DP_20P
DP_TX *_TX * DP_20THERHS
DP_TX *_RX * DP_20THERHS
DP_TX * * DP_20THER
A i i SYNC_MASTER=CONSTRAI NTS SYNC_DATE=01/ 11/ 201 A
System Cl ock Signal Constraints | SN
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 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD Appl e | nc 051- 9276
CLK_25M 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD o p S
— NOTI CE OF PROPRI ETARY PROPERTY:
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT THE | NE T1 ON_CONTAI NED HEREI N | S THE
* = R R FOSESER AGRERS 'T6 THE FOLLOW NG
ai SO T DEECRC — | 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 | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 68 O: 72
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NOTE: Di spl ayPort

Constrai nts

Physi cal / Spaci ng Constraints provi ded by Chi

pset or

GPU page.

Thunder bol t/ DP Net

Properties

Thunderbolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER &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

I C Net

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O IBLARD TBIDP_80D. TIBIDP_TX TBT_A R2D C P<1..0>
[O—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>
CO—DR_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 TIBIDP_TX TBT_B R2D P<1..0>

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

DB _IBTPB 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

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 SpPI TBT_SPI _MOSI
CO—IBL_SPL_M SO TBT SPI_45S | TBT SpPI TBT_SPI _M SO
O—IBLSPL_CS | TBT_SPI_45S | TBT_SPI TBT_SPI _CS L

Only used on dual - port

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 &L%E%’TE 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_ | SMB 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 | SMB SMBUS_SMC 2_S3_SDA 0 a5
_SMC. 3_ | svB 455 Rs0s | svs | SMBUS SMC 3 SCL 40 a3
_SMC_ 3 | SMB 455 R 505 | sve SMBUS_SMC 3_SDA w0 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 5
[ 1:1_Di FEPAIR CHGR CSI_R N -
[ —SENSE DI FEPAIR 1:1 DI EEPAIR CHGR _CSO P 2
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.
®

THE | NF¢
PRCPR

NOTI CE OF PROPRI ETARY PROPERTY:

ORMATI ON_CONTAI NED HEREI N | S THE
ROPRI 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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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_OHM 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

D SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G“T o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI ’\GﬁRULEi E‘r
SENSE * =2: 1_SPACI NG > cPU_COWP D * oD P2W
THERM * =2: 1_SPACI NG > CPU_VCCSENSE D * oD P2W
AUDI O * =2: 1_SPACI NG >

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\K37RULE75E.T

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI G—rr o G\D CLK_PCI E * G\lDﬁPQW‘ o

aD * =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\‘D7P2W —

GND_P2MM - 0.20 W 1000 o LVDs* - o Pow
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 CPUTHVSNS 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 | 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 MASTER=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 OEREPRR
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 M o 1: 1_SPACI NG * 0.100 M 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE I'SL3, 1 SL10 Y 0.182 MM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI G—rr ’
27P4_OHM SE 1SL4, 1SL9 Y 0.182 MM 0.182 MM 1x_DIELECTRIC | TOP, BOTTOM 0.071 MM 2
27P4_OHM SE * N 100 MM 100 MM =STANDARD =STANDARD =STANDARD 1x_DIELECTRIC | 1SL3,1SL10 0.053 MM 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, 1SL11 Y 0.125 W 0.125 W SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr ’ NET_SPACI NG_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 1S3, 1 SL10 Y 0.096 M 0.096 MV
40_OHM SE 1SL4, 1SL9 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 M ’
45_OHM SE 1SL2, 1SL11 Y 0.075 MM 0.075 MM
45_OHM_SE 1S3, 1SL10 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 M
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
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