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BOM Vari ant s

Bar Code Labels /

EEEE # s

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DYRK] CRI TI CAL EEEE: DYRK
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DYRL] CRI TI CAL EEEE: DYRL
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DYRM CRI TI CAL EEEE: DYRM
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DYRN] CRI TI CAL EEEE: DYRN
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DYRP] CRI TI CAL EEEE: DYRP
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DYRQ CRI TI CAL EEEE: DYRQ
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_FOTC] CRI TI CAL EEEE: FOTC
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_FOTD] CRI TI CAL EEEE: FOTD
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F25N] CRI TI CAL EEEE: F25N
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F25P] CRI TI CAL EEEE: F25P
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F25Q CRI TI CAL EEEE: F25Q
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F25R] CRI TI CAL EEEE: F25R
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F25T] CRI TI CAL EEEE: F25T
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F25V] CRI TI CAL EEEE: F25V
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F25W CRI TI CAL EEEE: F25W
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F25Y] CRI TI CAL EEEE: F25Y
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F27Q CRI TI CAL EEEE: F27Q
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F27R] CRI TI CAL EEEE: F27R
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F27T] CRI TI CAL EEEE: F27T
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F27V] CRI TI CAL EEEE: F27V
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F27W CRI TI CAL EEEE: F27W
825-7670 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_F27Y] CRI TI CAL EEEE: F27Y

BOM NUMBER BOM NAME BOM OPTI ONS
085- 3939 J13 M.B DEVELGPMENT BOM J13_DEVEL: ENG
607-9090 CW PTS, PCBA, M.B, J13 313_cowon
639-3552 PCBA, MLB, 1. 7GHZ, SA 4GB, J13 J13_CMNPTS, EEEE: DYRQ CPU: 1. 7GHZ, DDRS: SAVBUNG_ 4GB
639- 3553 PCBA, MLB, 1. 5GHZ, SA 4GB, J13 J13_CMNPTS, EEEE: DYRM CPU: 1. 5GHZ, DDR3: SAVBUNG 4GB
639- 3554 PCBA, MLB, 1. 5GHZ, HY 4GB, J13 J13_COMNPTS, EEEE: DYRN, CPU: 1. 5GHZ, DDR3: HYNI X_4GB.
639-3555 PCBA, MLB, 1. 5GHZ, HY 8GB, J13 13_CNPTS, EEEE: DYRL, CPU: 1. 5GHZ, DORS: HYN X_8GB
D 639- 3556 PCBA, MLB, 1. 7GHZ, HY 8GB, J13 J13_CMNPTS, EEEE: DYRK, CPU: 1, 7GHZ, DDRG: HYNI X_8GB.
639-3557 PCBA, MLB, 1. 7GHZ, HY 4GB, J13 13_QVNPTS, EEEE: DYRP, CPU: 1. 7GHZ, DDRS: HYNI X_4GB
639-3645 PCBA, MLB, 1. 5GHZ, EL 8GB, J13 J13_CMNPTS, EEEE: FOTG, CPU: 1. 5GHZ, DORS: ELPI DA BGB
639-3644 PCBA, MLB, 1. 7GHZ, EL 8GB, J13 J13_CMNPTS, EEEE: FOTD, CPU: 1. 7GHZ, DORG: ELPI DA BGB
639-3760 PCBA, MLB, 1. 8GHZ, SA 4GB, J13 J13_CMNPTS, EEEE: F25Q CPU: 1. BGHZ, DORS: SAVBUNG_ 4GB
639-3761 PCBA, MLB, 1. 8GHZ, HY 8GB, J13 13_CWNPTS, EEEE: F25T, CPU: 1. 8GHZ, DORS: HYN X_8GB
639-3762 PCBA, MLB, 1. 8GHZ, HY 4GB, J13 113_QVNPTS, EEEE: F25Y, CPU: 1. BGHZ, DDRS: HYNI X_4GB
639-3763 PCBA, MLB, 1. 8GHZ, EL 8GB, J13 J13_CMNPTS, EEEE: F25P, CPU: 1. BGHZ, DORG: ELPI DA BGB
639-3764 PCBA, MLB, 2. 0GHZ, SA 4GB, J13 313_CWNPTS, EEEE: F25N. CPU: 2. 0GHZ, DORG: SAVSUNG 4GB
639-3765 PCBA, MLB, 2. 0GHZ, HY 8GB, J13 13_QVNPTS, EEEE: F25W CPU: 2. 0GHZ, DDR3: HYNI X_8GB
639-3766 PCBA, MLB, 2. 0GHZ, HY 4GB, J13 113_QVNPTS, EEEE: F25R, CPU: 2. 0GHZ, DDR3: HYNI X_4GB
639-3767 PCBA, MLB, 2. 0GHZ, EL 8GB, J13 I13_CMNPTS, EEEE: F25V, CPU: 2. 0GHZ, DORG: ELP| DA BGB
639-3790 PCBA, MLB, 1. 7GHZ, SA 8GB, J13 I13_CMNPTS, EEEE: F27V, CPU: 1. 7GHZ, DORS: SAVBUNG BGB
639-3791 PCBA, MLB, 1. 8GHZ, SA 8GB, J13 I13_CMNPTS, EEEE: F27Q CPU: 1. BGHZ, DDRS: SAVBUNG BGB
639-3792 PCBA, MLB, 2. 0GHZ, SA 8GB, J13 313_OWNPTS, EEEE: F27R, CPU: 2. 0GHZ, DORG: SANSUNG 8GB
639-3793 PCBA, MLB, 1. 7GHZ, EL 4GB, J13 I13_CMNPTS, EEEE: F27W CPU: 1. 7GHZ, DORG: ELPI DA 4GB
639-3794 PCBA, MLB, 1. 8GHZ, EL 4GB, J13 I13_CMNPTS, EEEE: F27Y, CPU: 1. BGHZ, DORG: ELP DA 4GB
C 639-3795 PCBA, MLB, 2. 0GHZ, EL 4GB, J13 J13_CMNPTS, EEEE: F27T, CPU: 2. 0GHZ, DORG: ELP DA 4GB
B
A
Sub BOM
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 3939 1 J13 M.B DEVELGPMENT DEVEL CRI Tl CAL DEVEL_BOM
607- 9090 1 CWN PTS, PCBA, MLB, J13 CWNPTS CRI Tl CAL J13_CMNPTS
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J13 BOM GROUPS

J13_coMmvoN ALTERNATE, COMVON, J13_M SC, J13_DEBUG ENG, J13_PROGPARTS, USBHUB2514B, EDP: YES, PCH_C1
J13_M SC CPUVEM_SLG: NO, HUB_3NONREM TBT, NPN: YES, PPSV5_DCI N NO TPAD_PGH NO, SKI P_5V3V3: | NAUDI BLE, BTPVWR S4, TBTHV: P15V, LVDDRB_HW YES, AXG_ACOUSTI C: NO

J13_PROGPARTS

BOOTROM_PROG, SMC_PROG, TBTROM PROG

J13_DEVEL: ENG

ALTERNATE, BKLT: ENG, XDP_CONN, XDP_CPU: BPM XDP_PCH, LPCPLUS, DDRVREF_DAC, VREFDQ Mi_N8, VREFCA® LDO_DAC, SOPGOCD_I SL., S3_S0_LED, VCC! O SNS_ENG, Al RPCRTI SNS_ENG, HDD! SNS_ENG, LCDBKLTI SNS_ENG

913_DEVEL: PVT

LPCPLUS, XDP_COW

J13_DEBUG ENG

DEVEL_BOM MO YES, XOP

D J—

DEVEL_BOM BKLT: PRCD, MOJQ! YES, XDP, XDP_CPU: BPM VREFDQ L DO, VREFCA: LDO, VCCI O SNS_PRCD, Al RPCRTI SNS_PRCD, HDDI SNS_PRCD, LCDBKLTI SNS_PRCD

13_DEBUG PROD

BKLT: PROD, MOJQ1 YES, XDP, XDP_CPU: BPM VREFDQ LDO, VREFCA: LDO, LPCPLUS, VCG! O SNS_PRCD, Al RPORTI SNS_PRCD, HDDI SNS_PRCD, LCDBKLTI SNS_PRCD.

DDR3: HYNI X_4GB

RANCFQO: L, RAMOFGL: L, RAMCFGR2: 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_8GB

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

DDR3: ELPI DA_4GB

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

Progranmabl e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

33550865 1 I'C, SERI AL SPI  EEPROM 256KBI T, 20MHZ, M.P8 U3690 CRITI CAL TBTROM BLANK
34153475 1 |G, EEPROM CR, V24. 1, 911/ 313 3690 CRITI CAL TBTROM PROG
33851098 1 1G, SMC12- A3, 40M-Z/ 500M PS NOU, 9X9, 157BGA w900 CRITI CAL SVE_BLANK
33851065 1 1C, SVE12, 40MHZ/ 500M PS U, 9X9, 157BGA 14900 CRITI CAL SVE_BLANK
34153433 1 1 G, SN, V2. 1443, Prot 018, 313 w4900 CRITI CAL SVE_PROG

C J— : P w100 - [
33550803 1 64 VBT ST SERIAL DUAL 170 FLASH Numonyx 16100 CRITI CAL 'BOOTROM BLANK
34153482 1 IC.EFI ROM PROTOLB, J13 J11 Us100 CRITI CAL BOOTROM PROG

Alternate Parts

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 uU1000 CRI TI CAL CPU: 1. 5GHZ
33754299 1 1VB, QCS5, G8, LO, 1. 7, 17W 2+2, 1. 0, 3M ULVBGA uU1000 CRI TI CAL CPU: 1. 7GHZ
33754298 1 1VB, QC54, G5, LO, 1. 8, 17W 2+2, 1. 1, 3M ULVBGA uU1000 CRI TI CAL CPU: 1. 8GHZ
33754296 1 1VB, QC52, G5, L0, 2. 0, 17W 242, 1. 1, 4M ULVBGA uU1000 CRI TI CAL CPU: 2. 0GHZ
33754198 1 1 VB, QBPS, ES2, KO, 1. 5, 17W 2+2, 0. 95, 4M ULVB uU1000 CRI TI CAL CPU: 1. 5GHZTDP
33754236 1 | VB, GBQF, ES2, KO, 1. 7, 17W 2+2, 1. 0, 4M ULV, TOP U1000 CRI TI CAL CPU: 1. 7GHZTDP
33754165 1 1 C, PCH, PPT- MB, SFF, ES1 u1800 CRI TI CAL PCH_ES1
33754180 1 1 C, PCH, PPT- VB, SFF, ES2, BO u1800 CRI TI CAL PCH_ES2
33754235 1 1 C, PCH, PPT- MB, SFF, P- G5, 0 u1800 CRI TI CAL PCH_C0
33754275 1 I C, PCH, PPT- MB, 877, C1, Q8 u1800 CRI TI CAL PCH _C1
33851047 1 1 C, TBT, CR- 4C, ES1, 288 FCBGA, 12X12MM u3600 CRI TI CAL TBT
33380622 4 | C, SDRAM 2GBI T, 256MK8, DDR3- 1600, 78P FPGA U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33380622 4 | C, SDRAM 2GBI T, 256MK8, DDR3- 1600, 78P FBGA U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33380622 4 | C, SDRAM 2GBI T, 256MK8, DDR3- 1600, 78P FGBA U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33380622 4 | C, SDRAM 2GBI T, 256MK8, DDR3- 1600, 78P FBGA U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350625 4 1 C, SDRAM 4GBI T, 512MKB, DDR3- 1600, 82 FBGA U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: HYNI X_8GB
33380625 4 1 C, SDRAM 4GBI T, 512MKB, DDR3- 1600, 82 FPGA U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: HYNI X_8GB
33380625 4 1 C, SDRAM 4GBI T, 512MKB, DDR3- 1600, 82 FGBA U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: HYNI X_8GB
333580625 4 1 C, SDRAM 4GBI T, 512MKB, DDR3- 1600, 82 FBGA U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_8GB
33350623 4 1G, SDRAM 2GBI T, DDRS- 1600, 78P FBGA, D- DI E 12900, U2910, U2920, U2930 CRITI CAL DRAM TYPE: SAVBUNG 4GB
33350623 4 1:C, SORAM 2GBI T, DDR3- 1600, 78P FBGA, D-DI E U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350623 4 1:C, SORAM 2GBI T, DDR3- 1600, 78P FGBA, D-DI E U3100, U3110, U3120, U3130 CRITI CAL DRAM TYPE: SAVBUNG 4GB
33350623 4 1:C, SORAM 2GBI T, DDR3- 1600, 78P FBGA, D-DI E U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350642 4 1:C, SORAM 4GBI T, DDR3- 1600, 78P FBGA, C-DI E 12900, U2910, U2920, U2930 CRITI CAL DRAM TYPE: SAVBUNG_8GB
33350642 4 1:C, SORAM 4GBI T, DDR3- 1600, 78P FBGA, C-DI E U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG_8GB
33350642 4 1:C, SORAM 4GBI T, DDR3- 1600, 78P FGBA, C-DI E U3100, U3110, U3120, U3130 CRITI CAL DRAM TYPE: SAVBUNG_8GB
33350642 4 1:C, SORAM 4GBI T, DDR3- 1600, 78P FBGA, C-DI E U3200, U3210, U3220, U3230 CRITI CAL DRAM TYPE: SAVBUNG_8GB
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
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
35382929 1 1C, 1 SL6259, BATCHARGER, 3% 4XAMV QFN28. u7000 CRITI CAL
946- 3115 1 M.B, DYMAX UV EB 0. 22GRAM K21 GLUE CRITI CAL

PD Modul e Parts
806- 3142 1 CAN, T29, J11/ 13 TBTFENCE CRITI CAL
806- 3215 1 CAN, COVER, T29, J11/ 313 TBTCOVER CRITI CAL
806- 3214 1 CAN, TOPSI DE, 311/ J13 TBTTOPSI DE_1P CRI TI CAL
806- 3706 1 CAN, TOPSI DE_2Pi ece_Cover, J11/J13 TBTTOPSI DE_2P_COVER CRI TI CAL
806- 3705 1 CAN, TOPSI DE_2Pi ece_Fence, J11/J13 TBTTOPSI DE_2P_FENCE 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- 2377 1 K78, nDP Spring MDPSPRI NG ORI TI CAL NOSTUFF

PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWENTS:
PART NUVBER
37650855 37650613 AL Diodes alt to Toshiba
37650977 37650859 ALL Diodes alt to Toshiba
37650972 37650612 ALL Rohm al t to Toshi ba
13850676 13850691 AL Mirata alt to Sansung
37150709 37150652 AL NP alt to NP
13850671 13850673 AL Taiyo alt to Mrata
37650790 37650028 AL T oalt to Fairchild
15251462 15251295 AL Toko alt for NEC i nductor
15251085 15251307 AL Toko alt for Cyntec
13850703 13850648 AL Mirata alt to Taiyo Yuden
B 13850684 13850660 AL Mirata alt to Taiyo Yuden
15251493 15251300 AL Goileraft alt to Mrata
35353238 35351428 AL Intersil alt to CPA2333
37250186 37250185 AL NXP alt to Diodes
37651053 37650604 AL Diodes alt to Fairchild
37650855 37650613 AL Diodes alt to Toshiba
37650003 37650796 AL Fairchild alt to Siliconix
woreoios J— - oeen a1 £ rex DRAM CFG CHART
33754198 33754197 AL TOP 1.5GZ alt to Nominal
VENDOR CFG 1 CFG 0
33754236 33754196 AL TOP 1.7GZ alt to Nominal
37150713 37150558 AL Diodes alt to ST Mcro
HYNIX 0 o
12850333 998- 4435 AL sanyo alt to Kemet
SAVBUNG
12850357 998- 4435 AL sanyo alt to PCS caps 1 o
998- 4715 998- 4435 AL Kemet _Rect alt to PGS caps
M CRON o 1
998- 4716 998- 4435 AL Kemet _ 0045 Flute alt to POS cdps
ELPI DA 1 1
sI ZE CFG 2 DIE REV CFG 3
468 o A 0
Ele) B 1
1

ISYNC MASTER=J30_ M.B
TTILE

SYNC _DATE=07/27/ 2011

BOM Conf i gurati on
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Functi onal Test Points J4501: SATA SSD Connect or
FUNC_TEST NC EDP TXP<0. . 3> e — TP EDP TX P<0..3>
~NARE_BASES = =
o me PP3V3 so ssp FLT  (Need 5 TPs) NPRES TROE °
. i EDP_TXN<O. . 3> — T
J4001: AirPort / BT Connector J5600: Fan Connect or D>—m= SATA SSD D2R P 38 60 —VAREBASE= TROE e =L L X NeD. . 32 o
FUNC_TEST ops FUNG_TEST [— TRUE SATA SSD D2R N 38 68 NC_EDP_AUXP e — TP EDP AUX P
[ — IRE V3 WAN F a7 4z (Need 5 TPs) [ TRE =PP5V_SO_FAN a = TRUE SMC OOB1 RX L 38 41 WE_BASE=TRUE -
[ m—c IRUE W E|L_EVENT L o7 a1 42 o RUE FAN_RT_TACH o [l IRE SMC OOB1 TX L 3 a1 az NG EDR AN — = TP EDP_AUX N
=t R PCIE AP R2D N a7 60 = e FAN _RT_PWM - ey TRE PCI E_CLK100M SSD P 16 55 06 NC CPU THERMDA e TP CPU THERVDA
= LR POE AP R2D P 37 69 (Need to add 1 GND TP) £ CLKIO0OM SSD N 16 38 66 VA BASERE -
- mE PCI E_CLK100M AP_N 16 37 60 = IBE PCIE SSD ReD P<l> 5 o6 N B THERMOC me  — TP CPU THERVDC
[ TRE PCIE CLK100M AP P 16 37 69 J5700: | PD Fl ex Connector vy IRE PCIE SSD R2D Ne<l> 38 66 NC_CPU_RSVD<30. . 45> me — TP _CPU RSVD<30..45>
[ — TRUE USB BT CONN P 37 68 FUNC_TEST D> TRUE PClE SSD D2R P<1> o 38 6 VAKE_BASE=TRUE —
= TRE USB BT CONN N 57 68 [l mE PP3V3 TPAD CONN . = lie PCIE SSD D2R N<1> 5 38 65 NP el 2T s — TP CPU RSVD<8..27>
[ TRUE PCIE AP D2R P 16 37 69 s =E PP5V_TPAD FI LT w0 — TRUE SATA SSD RD N as 68 NC PEG R2D CP<15..2> T — =PEG R2D C P<15..2> 0
s IRE PCLE AP D2R N 16 37 69 f 1RE =PP3V42 G3H TPAD 7 as = TELE SATA SSD RD P 3 oo ANE:KEEBEAéEngo\m 2 e _
=t R PCI E WAKE L 17w = e USB TPAD CONN P . P e SSD CLKREO L o NG PEG R2D. 5..2> — =PEG RPD C Nk15..2> .
[ — TRUE AP RESET CONN L a7 s =E USB TPAD CONN N o = IRE SATA PCIE SEL 3 NC PEG DPRP<15..2> TRE —  —PEG D2R P<15..2> .
[— IRUE AP_CLKREQ Q L a7 TRUE =l 2 = IRUE SSD_P3V3S0_EN MAKE_BASE=TRUE —
PP3V3 S3RS4 BT F = CTPAD_SDA e = _NC PEG D2RN\<15. . 2> TRE —PEG D2
= e - = . =1 2C TPAD SCL rao SSD RESET L 25 VAE A == RNelS. . 22 ’
(Need to add 8 GND TPs) [ IRE SMC_ONOFF L a1 42 a0
= TRE SMC LID 6 40 41 42 49 J6900: DC-In Connector
J5715: KB BKLT CONNECTOR o—== SMC TPAD RST L a2 9 FuNG, TEST
IRE SMC PME S4 WAKE L i -
N TEST D 41 az a9 [ R =PP18V5_DCI N _CONN 752 (Need 6 TPs)
= TRE KBDLED FB w (Need to add 5 GND TPs) [ TRE =PP5V_S3 LI O CONN 452
= IRUE KBDLED ANODE a9 J6903: Speaker Connect or (Need to add 5 GND TPs)
(Need to add 2 G\ND TP) FUNC_TEST N
R SPKRAMP_ROUT P o s I\IO
J4700: LI O Connect or [— TBLE SRKRAVE ROT N 5152 72 TEST Nets R — PP e—
. (Need to add 3 GND TPs) —_— 16 _TP_PCIE CLK100OM PE4P NC_PCI E_CLK100M PE4P.
FUNG.TE:
UNC_TEST R roven a s [EED—me— VCCSASO SREF o TP POLE CLK100M PESN [
[ RUE =
= e —PP3V3 S0 AUDL O r J6950: Battery Connector Vocsaso —— * T — e
=PP3V3RLV5_SO_AUDI O T (eed 2TP9) FUNC_TEST [EED—=s v SETO 54 TP POLE CLKIOOM PESN NC PCIE_CLK100M PEBN
R = 3
| m— 7 40 PPVBAT G3H CONN CED—=e VCCSASO_SETL 54 TP_PCI E_CLKI00M PE6P NC PCI E CLK100M PEGP.
[ — IRUE SYS ONEW RE 40 a1 [ — IRUE 52 53 (Need 4 TPs) TP_PCI E_CLK100M PE7N NC_PCIE_CLKL0OM PE7N
= e SMC BC ACOK. w0 41 a2 = IRE =SMBUS BATT SCL w52 No_TEST TP_PCI E_CLKI0OM PE7P
= TRUE =USB PWR EN 39 40 62 | — TR =SMBUS_BATT_SOA a4 52 i = TR —— TP PSCC P1 3 e
IRUE. SMC LID | — TRUE. SYS DETECT L 2 17 _TP_CRT |G GREEN Sa NC CRT | G GREEN NC PSOC P1 3
[ 640 a1 a2 1 Ep—— ST e satA B DoRy \C SATA B com
C = IRUE =L2C LIO SOA 40 aa (Need to add 4 GND TPs near v e = He e B TP SATA B DoRP
. - . NC
=t R =12C LIO scL w0 4 36950 and 1 for shiel d) S SATA B D2RP
17 _TP_CRT 1G DOC CLK _ e TP_SATA B R2D ON TRE- NC SATA B R2D ON
=t IRE =12C M KEY_SCL 10 as = e meTRE TP _SATA B R2D P = e e e N SATA B oD
o= =L2C M KEY_SDA w0 A — = e o eata 0 cer = e
. - - 16 —_— NC _SA”
fa— IRE AUD | PHS SW TCH EN e a0 J9000: Internal DP Connector ey T - SATA D D2RN
= mE AUD_| P_PERI PHERAL DET 1 10 FUNG_TEST i — =me___ MGG A aRsETRE 1AL 258
PPVOUT _SW LCDBKLT 17 _TP_CRT |G VSYNC — MR NC CRT 1G VSYNG 16 __TP_SATA D R2D ON R NC SATA D R2D O
[t TRUE AUD | 2C INT L 18 40 [ — 1ELE 63 65 (Need 2 TPs) T WKE_BASELTRE 16 __TP_SATA D R2D CP NC_SATA D R2D CP.
[ IRE AUD GPI O 3 10 51 [ — IRE PP3V3 SWLCD 63 (Need 2 TPs) 16 __TP_SATA E DRRN NC SATA E D2
[ S SPKRAVP | NR N w0 o S 12C TOON SDA R B PP p— = el e dmak [ -
TRE SPKRAMP | NR P = TRE 12C TOON SCL R - TP LVDS 1 G CTRL DATA — We™RE Lvos 16 TR paTA 1 NC SATA E DPRP
[ — 40 51 72 e LED RETURN 6 TP POH LVDS VBG e saseTRe \C oM VDS vEG 16 __TP_SATA E R2D ON NC_SATA E R2D ON
[— TRUE USB EXTB N 24 40 68 | m— 63 65 T MAKE_BASETRUE 16 TP SATA E R2D CP NC SATA E R2D CP
[t TRUE USB EXTB P 24 40 68 [ — TEUE LED RETURN 5 63 65 P
16 NC
flRze I0E USB3 EXTB TX C N 20 o8 [ — IRUE. LED RETURN 4 63 65 16 _TP_HDA SDINL — e NC_HOA SDI NI 16 __TP SATA F D2RP NC z:“ : zm
=. - TA F_DoRP
D IR USB3_EXTB_TX C P 10 o8 [— TRUE LED RETURN 3 63 65 16 _TP_HDA SDI N2 Lo ettt NC_HDA SDI N2 16 __TP_SATA F RZD ON NC_SATA F_R2D ON
D IRUE USB3 EXTB RX RC N 20 68 [— IRUE LED RETURN 2 63 65 16 _TP_HDA SDIN3 i NC HDA SDI NG N TP _SATA F_R2D CP
D R USB3 EXTB RX RC P w0 0 (- IRE LED RETURN 1 o 65 MAKE_BASE-TRE ¢ HOSATA ER2D P
= e USB_CAVERA N 1o 10 60 = RUE DP_I NT_HPD COWN o
=t R USB_CAMVERA P 15 40 68 [ RE DP_INT_AUX CH C N o oo 15 TP PG PME L e
[— TRUE HDA_SDOUT 16 40 69 = IRUE DRI NT_AUX_OH C P 53 66 o JERacuaman EE—— TP o TP18 N
= e HDA BIT OLK 1o 0 0 [ e DP INT M. _F P<0> o o6 Ep— £ TPLD
[ —t IRUE HDA SDI NO 16 40 6o [ s IRUE DP_INT M._F N<O> 63 66 E— NC PCH TP17.
[ SR USB EXTB OC L o DP INT M. E P<l> o 0 Ep— == b e 1o por e e
HDA mE DP INT M _F Nel1> 1 TP CLINK DATA — e NC OLI K DATA = MO
[— IRUE RST L | — 66 —
16 40 69 o TP CLI K RESET L NAKE_BASE-TRUE TP_PCH TP14 NC PCH TP14
. DA SYNG e (Need to add 5 GND TPs) = NOCLNCRESELL e por TR13 e
- - PCH TP13
(Need to add 5 GND TPs) 16 _TP_PCIE_CLK100M PEBN — ImE NC_PCI E_CLK100M PEBN TP_PCH TP12 NC_PCH TP12
) 16 _TP_PCIE_CLK100M PEBP — e NC_PCI E_CLKLOOM PEBP.
B J4800: SD Card Connect or M sc Voltages & Control Signals T MEBAsETRE 1P poi TP1O0 NG POH TP10
FUNC_TEST FUNC_TEST
[ N PP3V3_SW SD PWR D TEE PPBLS_G3H S —
R w 752
mE PPVI N_SW TBTBST R NG PCH P8,
o> == SD aK s = 73 E—
= . SD oD Py — PPBUS S5 HS COVPUTI NG | SNS ; Le Pon TR7
2 m IRE XDP_PCH AP_PVR_EN TP_PCH TP6 NC _PCH TP6
[ —t TRUE SD D<7..0> a = TRLE PULCLN G5t 7 raE XDP_PCH USB HUB SOFT RST L
=) RUE PP3V42 G3H 2 5P TIPS NG PCH TP
xop
D IRE oD L a3 = 7 = me PCH_SDCONN STATE RST L TP PCH TP4 NC PaH TPa,
[ —s IRUE SD we 33 = TRUE PPVRTC G3H 7 [ me XDP_PCH ENET_PWR EN TP pcH TP3 [
(Need to add 2 GND TPs) = TRUE PPSV_S5 7 = e XDP_PCH_SDCONN_DET L TP _PCH TP2 NC
D TRE. PP5V_SUS Lo 1
PPIVE S 7 = IRE XDP_PCH_S5_PWRGD 23 TP PCH TP1 NC PCH TP1
J5100: LPC+SPI Connect or ED——== 5 e D e XOP PCH PURGIN L 2
FUNC_TEST = TRUE PP3V3_SUS 4 = mE XDP_PCH | SOLATE CPU NEM L e PCH VSS NCTE<1> ED—== PCH VSS NCTF<15>
[’ TRE =PP3V3_S5_LPCPLUS s = TRE PP3V3 S3 7 D e XOP_FW CLKREO L . e vSS NoTFDn == PCH VSS NCTE<17>
[ S =PP5V_SO_LPCPLUS e ED—ae EPLVE 50 ’ [ e xce P areEQL - [D—=e_Pot ves torates .
[t TRUE LPC AD<3..0> 16 41 43 69 [z TRUE PP3V3 SO 772 = e XOP PO AUD | PHS. SW TCH EN [ PCH VSS NCTE<10> .
D TRE SPI_ALT MOSI w =D IRE PP1VS S3 7o e PCH VSS NCTF<21>
C—== PCH VSS NCTF<9> [ et
[t TRE SPI_ALT M SO s IRE PP1VS _S3RSO 7 o7 Cr vSS NCTFe1is = PCH VSS NCTF<25>
= mE LPC FRAME L 16 a1 45 6 TRE PPLVS SO ; T I [T>—wme  Paivss ez
[t TRUE PM CLKRUN L 1 a1 as [z TRUE PP1VO5_SO 7 g == PCH VSS NCTE<20>
[ TRUE. SMC_TNMS. a2 a3 (570 IRUE. PPVTTDDR S3 B 17 TP_SDVO TVCLKI NN — mE NC_SDVO_TVCLKI NN
= TRUE LPCPLUS RESET L 25 43 69 TRE PPOV75 SO DDRVTT . 17 1E_SOVO TVOLKI NP NC_SDVO TVCLKI NP
[— IRUE SMC_TDO a1 42 a3 IRUE PPVCCSA SO_CPU 7 17 TP_SDVO STALLN — e NC SDVO STALLN
= e TP SMC TRST L - RUE PP1V05_SUS . 17 TP_SDVO STALLP — e e e Sovo STALLE . TP LVDS 1G B Ak — VoS 16 B Gk
PP15V_TBT — e e e TP Lvos 1G B ke
[ — TRUE. TP_SMC MD1 a3 TRUE. 7 8 LVDS IG B CLKP
[ TRE SMC TX L a2 s IRE PP3V3 TBTLC . 17 TB SDVO I NIN =me__ NC SDVO | NTN TP LVDS 1G BKL PW = LVDS 1 G BKL PV
= TRUE LPC QLK33M LPCPLUS 25 43 60 TR PPLVOS TBTLC 73 A = HESuO LNIE
A = TRE SPI ROM USE M_B 1o 45 50 IRUE PP1V05 SO PCH VOCADPLL 7 B SMC BS ALRT L . NC_SMC_BS ALRT L
PPVCORE SO_CPU —prE=TrE
[— IRUE SPI_ALT CLK . TRUE 7 23 _TP_XDP_PCH OBSFN A<O..1> NC TP _XDP_PCH OBSFN A<O..1>
D IRE SPI_ALT CS L w L PPVCORE SO AXG 7 23 _TP_XDP_PCH CBSEN B<0.. 1> NC TP XDP_PCH CBSEN B<0. . 1> ISYNC MASTER=K21_M.B SYNC DATE=07/ 29/ 201]]
[ IRUE. LPC SERI RQ 16 a1 43 IRE. PP1V5 S3 CPU VCCDQ 7 23 _TP_XOPPCH HOOK2 N TP XOPPGH HOaKD T N
= PG PVYRDAN L R e PP1VO5 SO_CPU VOCPGE , ——— — Functi onal Test / No Test
[ — IRUE SMC TDI a1 a2 43 TRUE PPLVE SO CPU VOCPLL R 4 23 _TP_XDP_PCH CBSEN D<0..1> NC TP_XDP_PCH OBSFN D<0..1> DrATG NOVEET
[ IRE SMC TCK a1 42 a3 PRLVOS_TBTA O 7 23 _TP_XDP_PCH HOOK4 NC TP_XDP_PCH HOOKA App| e | nc 051-9277
[ — TRUE SMC RESET L 41 42 43 53 EEEZSNSS@::F OTHER | SNS 7 23 _TP_XDP_PCH HOOK: NC TP XDP_PCH HOOK ® v l 8.0
| sa
=t R SMC_ROVBOOT 42 4 7 . 8.
=t TR SMC RX L PR PP5V_S3 B e L PO GO0 G KOUTEL X0 NC PCH GPI 064 CLKOUTFLEXO NOTI CE OF PROPRI ETARY PROPERTY:
D TR LPCPLUS GPl O 1o 45 PP5V SO B 16 _IP_PCH GPI 065 CLKOUTFLEX1 NC _PCH GPl 065 CLKOUTFLEX1 EE&EWTLO\‘ gg—r\r&Alc;;\‘ED HERE| R‘c! S THE
ARY APPLE |
(Need to add 6 GND TPs) PP3V3 S4 . e LD L G G WO B NC PCH GPI 056 CLKQUTFLEX2 THE POSESSCOR AGREES TO THE FOLLOW NG
16 _TP_PCH GPI 067 CLKOUTFLEX3 NC PCH GPI 067 CLKOUTFLEX3 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 7 O: 109
Il NOT TO REPRODUCE OR COPY I T
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6

5

2 1

4 =PPVIN_S5_HS_OTHER | SNS

=PPVIN S5 HS OTHER | SNS R

as

== PPBUS_S5_HS GI'HER | SNS

s =PPVIN S5 HS COMPUTI NG | SNS

— =PPVIN S5 P5VP3V3

— PPBUS S5 HS COVPUTI NG | SNS

s2 5 _=PP18V5 DCI N _CONN

=PPVI N SO _CPUI WP

=PPVI N_S3_DDRREG

=PPVI N SO CPUVCCI GOS0

61

=PP3V3 S4 FET

"G3Hot" (Al ways-Present) Rails 3.3V Rails
= — =PP: S5_REG PP3V3 S5
= SPPBUS G3H = T B e s o = =PRI P Y ST E T VLT3
M N_NECK_W DTH=0. 25 nm M N_NECK_W DTH=0. 2 MM MAKE_BASE=TRUE
IR S e p—=—-PEave S5 P
— =PPBUS SO LCDBKLT o — =PP3V3 SO P3V3SOFET
=PPBUS SO VSENSE 5 — =PP3V3 S3 P3V3S3FET
=PPVI N SW TBTBST 36 =PP3V3 S5 CPU VCCDDR
PPVI N_SW TBTBST Yo =PPVI N _S5_HS COMPUTI NG | SNS R 8 S5
e VOLTAGE=12. 8V S5
s5

PP3V3 sS4

=PPVI N SO VCCSASO

=PPVI N _SO_CPUAXG

—_— PPDCI N G3H

s, _=PP18V5 DCIN | SOL

61

p— PPDCI N G3H | SOL

s2 _=PP3v42_G3H REG

— M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 25 MV

=PPDCI N_S5 CHGR | SOL

=PPDCI N_S5 VSENSE

— PP3V42_G3H

25 _=PPVRTC G3 OUT

=PP3V3_S5_LPCPLUS

=PP3V3 S5 SMC

=PP3V42 G3H CHGR

61

=PP3Vv42 G3H PWRCTL

=PP3V42 G3H SMBUS SMC BSA
— =PP3Vv42 G3H SMCUSBMUX

—_ = a4

=PP3V42 G3H TPAD

=PPVI N S5 SMCVREF

—— _=PPVBAT GBH_SYSOK

=PP3Vv42 G3H ONEW RE

—_— PPVRTC G3H

55 _=PP5V_S5 LDO

— M NLINS WDTH-0. 2
N_NECK_W DTH=0. 2 MV

— =PPVRTC G3 PCH

16 17 20

5V Rail s
PP5V_S5

&1 _=PP5V_SUS FET

— M N LIRS WOTHED. 8 m
M N_NECK_W DTH=0. 2 nm

VOLTAGE=5V
MAKE_BASE=TRUE

— =PP5V_S5_ P1V5DDRFET

=PP5V_S5 P5VSUSFET

=PP5V_S5 TPAD

—_— PP5V_SUS

ss _=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

=PP5V_S0_FET

61

— MNLLNE WDTH0. 5 mm
M N_NECK_W DTH=0. 2 mm

VOLTAGE=5V

MAKE_BASE=TRUE

=PP5V_S3 AUDI O AMP

=PP5V_S3_DDRREG

=PP5V_S3 MEMRESET

=PP5V_S3 P5VSOFET

=PP5V_S3 RTUSB

I III III I III III

=PP5V_S3_LI O CONN

—_— PP5V_SO

— M N_LI NE_W DTH=0. 4
N_NECK_W DTH=0. 2

VOLTAGE=5V.

MAKE_BASE=TRUE

=PP5V_S0_ BKL

™MV
M

=PP5V_S0_CPUI WP

=PP5V_S0 CPUVCCI OS0

=PP5V_S0 FAN

=PP5\/_S0_| PCPI LS

=PP5V_SO VCCSA

=PP5V_S0_PCH

=PP5V_S0_VNMON

IIIIIIIIIIIIIIIIIIIIIII

=PP5V_S0_KBDLED

61 61

=PP3V3 SUS FET

MNLINE WOTHED. 6 W veLTAGED 3V
M N_NECK_W DTH=0. 2 MM TRUE

=PP3V3 S4 SD HPD
=PP3V3 S4 SMC
=PP3V3 S4 TPAD
=PP3V3_$S4 BT

PP3V3 SUS

=PP3V3 S4 TBTAPWR

M N LINS WDTHED. SO VL TAGED 3V
M N_NECK_W DTH=0. 20MM TRUE

=PP3V3 SUS PCH VCCSUS
=PP3V3 SUS GPI O
=PP3V3_SUS_PCH

=PP3V3 SUS PWRCTL
P1VO5SUSLDO
SMC

PCH VCC SPI
PCH GPI O

ROM

PCH VCCSUS USB

PP3V3 SW TBTAPWR

=PP3V3 S3 FET

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

I M N_LI NE_W DTH=0. 38 MM
=PP3V3_S4 TBT

PP3V3 S3

=PP3V3_S0_FET

M N_LINE W DTFE0. 50N VOLTAGE3. 3V
M N-NECK-W DTH=0. 20MM  MAKE BASE=TRUE
=PP3V3 S3 BT

=PP3V3 S3 CARDREADER

=PP3V3 S3 MEMRESET

=PP3V3 S3 SMBUS SMC A S3

— =PP3V3 S3 SMBUS SMC MGMI
=PP3V3_S3 USB HUR

USB_RESET
VREFNMRGN

W.AN

VAN SNS

BMON_| SNS

PCH GPI O

1V5S31 SNS

DBGLEDS

USBMUX

LCD

——

PP3V3_ S0

MNLINTWDTH0. 5 W VOLTAGESS 3V,
M N_NECK_W DTH=0. 20MM TRUE

— =PP3V3 S0 CPUWCCI O SNS
=PP3V3 SO AUDI O

BKL_VDDI O

HS COMPUTI NG | SNS

CPUTHVBNS

DP_DDC

FAN

P3V3TBTFET

=PP3V3_S0_P1V8S0

=PP3V3_S0_PCH

=PP3V3 SO0 PCH GPI O

=PP3V3 SO HS OTHER | SNS

=PP3V3 SO PCH VCC3 3

=PP3V3 SO PCH VCCADAC

=PP3V3 SO PWRCTL

=PP3V3 SO RSTBUF

=PP3V3 SO SB PM

=PP3V3 SO SMBUS PCH

=PP3V3 SO SMBUS SMC 0 SO

=PP3V3 SO SMBUS SMC B SO

— =PP3V3_S0_SMC

L — =pPav3 S0 SSD

PP3V3_S0_HDDI SNS

=PP3V3_S0_VMON

=PP3V3 SO P1V5S0

=PP3V3 SO0 TBTPWRCTL

=PP3V3 SO P1V05S0LDO

=PP3V3 SO | MVPI SNS

=PP3V3 S0 XDP

=PP3V3 S0 BKLTI SNS

=PP3V3 SO SYSCLKGEN

=PP3V3_S0_SATAMUX

=PP3V3 SO SAl SNS

=PP3V3 SO 3V3S0! SNS

=PP3V3 SO CPU VCCI O SEL

=PP3V3 SO PCH VCC3 3 CLK

34 35 36

=PP3V3 SO PCH STRAPS

56 31

19 25 36

s0 _=PP1V8 SO REG

1.8V/1.5V/1.2V/1.05V Rails

— PP1V8 SO

2A max supply

s _=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_S0_PCH VCC DFTERM

=PP1V8 SO P1V0O5S0LDO

=PP1V8R1V5 SO _PCH VCCVRM

=PPVDDI O SO _SBCLK

=PP1V8 SO P1V5S0

— PP1V5 S3

— M N_LINE_W DTH=0. 8 MM
M N_NECK_W DTH=0. 1 MM
VOLTAGE=1. 5V
MAKE_BASE=TRUE

— =PP1V5 S3 MEMRESET
=PP1V5_S3 MEM A
=PP1V5_S3 MEM B
=PP1V5_S3_P1V5S3RS0_FET
=PPVI N _SO_DDRREG LDO
=PPDDR_S3 MEMVREF
61 _=PP1V5 S3RS0 FET = PP1V5_ S3RS0

s0 _=PP1V5 SO0 _REG

— M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=1. 5V
MAKE_BASE=TRUE

=PP1V5 S3 CPU VCCDDR

—  =PP1V5_S3RS0O_VNVON

—_— PP1V5_ SO

=PPVTT_S3_DDR BUF

— M N_LI NE_W DTH=2 nm
M N_NECK_W DTH=0. 17 nm
VOLTAGE=L. 5V
MAKE_BASE=TRUE

=PP3V3R1V5 S0 _AUDI O

=PP3V3R1V5 S0 PCH VCCSUSHDA

ss _=PPVIT SO DDR LDO

MAKE_BASE=TRUE

sa _=PPVCCSA SO REG

— PPOV75 SO _DDRVTT
2

=PPOV75 S0 _MEM V A

— =PPOV75 SO MEM V B

=PPVTT SO VTTCLAMP

— PPVCCSA SO _CPU

s0 _=PP1V05 SUS LDO

— M N_LINE_W DTH=0. 6 MM

— =PPVCCSA SO VSENSE

—_— PP1V05 SUS

s0 _=PPCPUVCCI O SO REG

=PP1V05_SUS PCH JTAG

— PP1V05 SO

? mA

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

=PP1V05_ S0 CPU VCCI O

=PP1V05 S0 _PCH

=PP1V05_ S0 PCH VCCl O

=PP1V05 SO PCH VCCI O PCl E

=PP1V05 SO PCH VCCl O SATA

Pl P A/

=PP1V05 SO0 PCH VCC CORE

=PP1V05_ SO VMON

=PPVCCI O SO CPUI MVP

=PP1V05 S0 PCH VCCDI FECLK

=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

10 12 15 26

62

910 12 14

16 22

20 22

17

16 22

20 22

58

58

12

12

12

TBT Rails (of f when no cable)

36 _=PP15V _TBT RFG

—_— PP15V_TBT

s _=PP3V3_TRBTI C FET

=PPHV_SW TBTAPWRSW

_ PP3V3_TBTLC

3 _=PP1V05_TBTL C FET

— M N_LINE_W DTH=0. 4 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PPVDDI O TBT CLK

=PP3Vv3 TBTLC RTR

34 35 36

=PP3Vv3 TBT PCH GPI O

16 19

—_— PP1V05 TBTLC

3 _=PP1V05_TBTCl Q FET —

— =PP1V05 TBTLC RTR

PP1V0O5_ TBTCI O

— =PP1VO5 TBTCI O RTR

1V05 SO LDO
60 _=PP1V05_S0 | DO — PP1V05 SO PCH VCCADPLL
- — M N_LI NE_W DTH=0. 4 MM
M N_NECK_W DTH=0.2 MV
TAGE=1. 05
MAKE_BASE=TRUE
— _=PP1V05 SO PCH VCCADPLL
Chi pset "VCore" Rails

=PPVCORE SO CPU REG

— PPVCORE SO CPU

=PPVCORE SO0 AXG REG

— M NLINS WDTH-0. 6 W
DTH=0. 25 MM

VCLTNI7 25V
=T

912 14

MAKE_t
—PPVCORE SO0_CPU
PP E VSENSE

— PPVCORE SO AXG

as

=PP1V5_S3_CPU VCCDQ

= M N_LINE_W DTF=0. 6 MV
M N_NECK_W DTH=0. 2 MV

=PPVCORE SO CPU VCCAXG

912 15

— =PPGFXVCORE SO VSENSE

as

— PP1V5_S3_CPU_VCCDQ

=PP1V05 S0 CPU VCCPCQE

— M N_LINE_W DTH=0. 6 MVl
M N_NECK_W DTH=0. 2 MV
VOLTAGE=T. 5V

MAKE_BASE=TRUE

— PP1V05 S0 CPU VCCPQE

=PP1V8 SO CPU VCCPLL R —

— M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM

VOLTAGE=1. 05V
MAKE_BASE=TRUE

PP1V8 SO CPU VCCPLL R
MV

— M N_LI NE_W DTH=0. 6
M N_NECK_W DTH=0. 2 MM
VOLTAGE=L. 8V

NC_VASTER=K21 M.B

SYNC _DATE=07/29/ 2011

TTILE

Power Al i ases

@ Appl e I nc.
®
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Pl at

CPU Heat

Z0913

STDOFF- 4. 50D1. 8H SM

ed Board Sl ot

SL0900
TH NP

Si nk Mounti ng Bosses

Z0910
STDOFF- 4. 5CD1. 8H SM

@ ;

Z0911

-©

Z0912

STDOFF- 4. 50D1. 8H SM

STDOFF- 4. 50D1. 8H SM

Fan Boss

Z0905
STDOFF- 4. 5CD1. 8H SM

860- 1327

EM

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

1
4x 860-1327 l @

X21 Boss SSD Boss

Z0914 Z0915
STDOFF- 4. 5CDL. 9H SM STDOFF- 4. 50D1. 9H SM

1 1

860- 1327 860- 1327

I / O Pogo Pins

Di spl ayPort Pogo USB/ SD Card Pogo
CRI TI CAL CRI Tl CAL
250905 250906

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

o

870-1938 870-1938
Di gital G ound
B g
Can Slots
SL0901 SL0902
TH- NSP TH- NSP
> 2x TBT pin diodes

-1.1X0. 4-1.4X0.7

SL0903
i TH- NSP

Slf- 1. 1X0. 4- 1. 4X0. 7

SL0905
TH- NSP

1

Sl- 1. 1X0. 4- 1. 4X0. 7

-1.1X0.4-1.4X0.7

~ SL0906
TH- NSP

1

2x MDP Connect or

SL0907
TH- NSP

1

1.1X0.45-1.4X0.75 SL-|1.1X0.45-1. 4X0. 75

2x TBT chip

SL0904
N TH- NSP

Sli- 1. 1X0. 4- 1. 4X0. 7

SL0908
TH- NSP
2x USB Connect or

Sl-1.1X0. 4- 1. 4X0. 7

Unused PPT
16 [Ty—POLE CLKi00M ENET N —  NC_POE CLKIOOM ENET N
— TAE BASE-TRY NG TESTETRUE
16 m PC E_CLK100M ENET P — ml\fE'PSASEE:C, a OM ENET P TSR
16 [TRy—POLE CLkio0M Fw NP d Room s e
1 D PCl E_CLK100M FW P a N;;TEST:THJE
16 [Ty POLE CLII0OM EXCARD S -
16 [Ty—POLE CLIL00M EXCARD P i e
69 16 m PEG CLK100M N N;;TEST:TWE
09 10 [TR)—PEG QKd00M P e
16 [Ty—POLE ENET DoR W T
16 m PCIE_ENET _D2R P NO_TEST=TRUE
D —mrem mmc S
B e
e e
6 [)—FPAEFWDR P NO_TEST=TRUE
1o [Ty PAE FWRDCN NG TEST=TRE
16 OD—PAEFWRDCP l\DiTEST=THJE
= Gy e
1o [T)—POE EXoA 2R R TESTTRE
16 [TRy—P9E EXCARD D C N e
© ED—terem o ce e e
o7 11 MEM A CLK P<1> — TP_MEM A CLKP<1>
67 1 MEM A CLK N<1> —  \WKEBASETTRE TP_MEM A CLKN<1>
_— MAKE_BASE=TRUE
o7 11 MEM B CLK P<1> — TP_MEM B CLKP<1>
67 1 MEM B CLK N<1> MAKE_BASESTRUE TP_MEM B CLKN<1>
MAKE_BASE=TRUE
10 ENET_LOW PWR_PCH — DP_DD3_PCH GPl 049 ENET_LOW PWR_PCH

SATARDRVR EN

VAKE_t BASE-T
XDP_DC3 PCH GPI 019 SATARDRVR EN

16 _TP_PCH CLKOUT DPN

MAKE_BASE=TRUE

DPLL_REF CLK N

DPLL_REF_CLKN

16 _TP_PCH CLKOUT DPP

MAKE_BASE=TRUE

DPLL_REF CLK P

DPLL_REF_CLKP.

VAKE_BASE=TRUE

Unused USB
1 y—USB_EXTC P — NC USB_EXTC P
= MAKE_BASE=TRUE NO_TEST=TRUE
1 TR USB EXTC N — NC USB EXTC N
=R BeeTRE RO TEST=TRE
Bl uan USB3 _EXTC RX P — NC USB3 EXTC RX P
~—— MAKE_BASE=TRUE NO_TEST=TRUE
Bl aan USB3 _EXTC RX N — NC USB3 EXTC RX N
=R BeTRE N TESTTRE
1 D USB3 _EXTC TX P — NC USB3 EXTC TX P
~—— MAKE_BASE=TRUE NO_TEST=TRUE
18 [T USB3 _EXTC TX N — NC USB3 EXTC TX N
= MAKE_BASE=TRUE NO_TEST=TRUE
18 [T USB3_EXTD RX P — NC USB3 EXTD RX P
= MAKE_BASE=TRUE NO_TEST=TRUE
8 [T USB3 _EXTD RX N — NC USB3 EXTD RX N
= MAKE_BASE=TRUE NO_TEST=TRUE
1 D USB3 _EXTD TX P — NC USB3 EXTD TX P
= MAKE_BASE=TRUE NO_TEST=TRUE
1 D USB3 _EXTD TX N — NC USB3 EXTD TX N
= MAKE_BASE=TRUE NO_TEST=TRUE
1 D USB EXTD EHCI N — NC USB EXTD EHCI N
= MAKE_BASE=TRUE NO_TEST=TRUE
1 [T USB _EXTD EHCI — NC USB EXTD EHCI P
= MAKE_BASE=TRUE NO_TEST=TRUE
Unused PGOCD si gnal
TP _P1V5S3RSO RAMP DONE — P1V5S3RSO RAMP_DONE Yany B
MAKE_BASE=TRUE —_—
TP_DDRREG _PGOOD — DDRREG PGOOD am
MAKE_BASE=TRUE —_—
SATA Al i ases
Unused SATA ODD Signal s
16 [T SATA ODD R2D C P — NC SATA ODD R2DCP.
= MAKE_BASE=TRUE NO_TEST=TRUE
1 [T SATA ODD R2D C N — NC SATA ODD R2DCN
= MAKE_BASE=TRUE NO_TEST=TRUE
15@ SATA ODD D2R P — NC SATA ODD D2RP
= MAKE_BASE=TRUE NO_TEST=TRUE
15@ SATA ODD D2R N — NC SATA ODD D2RN
= MAKE_BASE=TRUE NO_TEST=TRUE
SSD PCl E Signal s
9 :z: z:z ::1 :> PNOAKEE iED_szjPéj :> 6 38 66
O = wpcea o WEESIRE o o ° > <
—pEc F2D C Net. 0> MESSETRE o oD
g ne v = e BASETRE oD = ©

U i gnal 16 __NC POE 5 RD CP 34 60
U signal s 16 __NCPCIE 6 RD CP 369
NC PCIE 7 _ReD CP 3 6o
MVEMVTT _EN —  —DDRVIT _EN 16
?® TAKE_BASESTRUE = 20 %0 . __NCPOE 8 RD CP 0 oo
16 __NC POE 5 RD CN 3 6o
16 __NC POIE 6 R2D CN 30 60
E 7 R2D
; =PP3V3 SQ DP DDC 1 N PO R2D CN 5 6
16 __NC PCIE 8 R2D CN 2 6o
NO STUFF| NO STUFF
R0920'| R0921'| R0922'| R0923! 1o NG POE 5 D2RP TBT_D2R P<0> 34 60
2. 2K 2.2K 2. 2K 2.2K 16 __NC POE 6 D2RP TBT D2R P<1> 20 00
11200 11200 11200 M 2332 15 _NC POE 7 D2RP TBT D2R P<2> e o
201, 201, 2015 2015 1 __NC POE 8 D2RP TBT D2R P<3> i 6o
16 __NC POE 5 D2RN TBT D2R N<O> 30 69
TP DP IG C CTRL OK — DPB | G DOC CLK 1716 __NC POILE 6 D2RN TBT D2R N<1> 34 6
TP_DP I G C CTRL _DATA — WEBASETREDpB 16 DATA 1716 __NC POIE 7 D2RN TBT D2R N<2> 34 69
,» TP DP IG D CIRL CLK — WEBASETRERS |G D CTRL OLK 16 __NC PCIE 8 D2RN p— TBT_D2R N<3> 24 60
17 _TP_DP_IG D CTRL_DATA — WKEBAETRES |G D CTRL_DATA T WKEBASEETRE
NAKE_BASE=TRUE TBT DP Ports
DPB | G HPD — _DP TBTSNKL HPD
7 =PP3V3 SQ DP DDC v == WAKE_BASE-TRUE >
17 _DPA 1 G HPD — _DP _TBTSNKO_HPD 2
1 1 _— MAKE_BASE=TRUE
R0924°| R0925 9 31 _DP_TBTSNKO AUXCH C P — DPAIGAUX CHP 17
470K 470K NAKE_BASE=TRUE
1120w 120w 50 30 _DP_TBTSNKO AUXCH C N — DPAIGAUXCHN ”
M- MAKE_BASE=TRUE _—
201 2012 60 3« _DP_TBTSNK1 AUXCH C P — DPBIGAUXCHP 17
DP_TBTSNKO DDC CLK — DPA1GDDC MAKE_BASE=TRUE -
* TAKE BASESTRUE = R @ 3 0P TBTSNKL AUCH C N — DPBIGAUXCHN .
DP_TBTSNKO DDC DATA — DPA I G DDC DATA
** TAKE BASESTRUE = R 0 sa _DP_TBTSNKI MG P<3..0> — TP DP IGC MP<3. 0> 1
NAKE._BASE=TRUE =
6034 _DP_TBTSNKI_ M_C N<3..0> — TP DP_1G C MN<3..0> 17
MAKE_BASE=TRUE —_—
6 DP_TBTSNKO M _C P<3..0> — TP DP IGB MP<3..0> 17
MAKE_BASE=TRUE —_—
50 30 _DP_ TBTSNKO M. C N<3..0> — TP DP 1G B MN<3..0> .
MAKE_BASE=TRUE -
PPB BKL |
° MNLLJ.SNES\VCIWWD = 70 3 _DP_TBTPB M. C P<1> — NC DP TBTPB M. C P<l>
M N_NECK_W DTH=0. 375 MV - MAKE_BASE=TRUE
M st 70 34 _DP_TBTPB M. C N<1> — NC DP TBTPB M._C N<1>
- MAKE_BASE=TRUE
=PPB BKL -
I SNS LCDBKLT N = LS _Sw s 70 34 _DP_TBTPB M. C P<3> — NC DP TBTPB M__C P<3>
- MAKE_BASE=TRUE
on e 70 3 _DP_TBTPB M. C N<3> — NC DP TBTPB M. C N<3>
RO954 = TAKE_BASE-TRUE
0. 002 70 34 _DP_TBTPB AUXCH C P — NC DP _TBTPB AUXCH C P
1‘};& ——  MAKE_BASE=TRUE
7 (DT} —=ERVIN S5 b COMPUTI NG 1 SNS 1 ceevinss bs comunnG ISR ey 70 34 _DP_TBTPB AUXCH C N = NC P TBTPB AXCH C N
0612 -
72 46 @W 70 34 E TBT B R2D C N<O> — NC TBT B R2D C N<O>
= TAKE BASE-TRUE NO_TEST=TRUE
72 45 (T} I SNS_HS_COVPUTI NG P 70 34 [T TBT B R2D C P<0> e NC TBT B R2D C P<0>
M.B RAMCFG3 = MAKE_BASE=TRUE NO_TEST=TRUE
70 a1 [rR>-1BT_B R2D C N<l> — NC TBT B R2D C N<1>
= MAKE_BASE=TRUE NO_TEST=TRUE
M.B_RAMCFG2 70 a1 [rRy-1BT_B R2D C P<1> — NC TBT B R2D C P<1>
= NMAKE_BASE=TRUE NO_TEST=TRUE
M.B_RAMCEGL 70 a1 [rEy-IBT_B_D2R P<0> — TBT_B_D2R P<0>
= WAKE_BASE=TRUE NO_TEST=TRUE
M.B_RAMCFGD 70 a1 [rEy-IBT_B_D2R N<O> — NC TBT_B_D2R N<O>
= NMAKE_BASE=TRUE NO_TEST=TRUE
70 a1 [rEy-1BT_B_D2R P<i> — __NC TBT B 2R P<i>
= MAKE_BASE=TRUE NO_TEST=TRUE
. :L RAMCEGL: L c L
1 T 1 1
BN 55T R0553" 553 0 % [>-TBT B D2R Nel> = RN
10K 10K 10K 10K - -
59 5% 5% 5%
1/ 20w 1/ 20w 1/ 20w 1/ 20w
2012 2201 2201 2201 2 TBT B Cl O SEL
3 _DP_TBTPB HPD
s __TBT B CONFIG2 RC
L 2 __TBT B FI GL_BUF
. = s __TBT B LSRX
LVDS Al i ases
'R0916 |*R0917 |'R0918 | 'R0919 | 'R0914
1DK 1DK 10K 10 1DK
s TP LVDS IG B CLKP — LVDS IGB CLK P zow zow row row zow
MAKE_BASE=TRUE - L3 L3 M M M
s TP LVDS |G B CLKN — LVDS IGB CLK N 2% 2% 220t 2% 2%
MAKE_BASE=TRUE -
NC LVDS |G B DATAP<0..3> — LVDS |G B DATA P<0..3>
MAKE_BASE=TRUE NO_TEST=TRUE ——
NC LVDS | G B DATANO..3> — LVDS |G B DATA N<O..3> =
MAKE_BASE=T NO_TEST=TRUE —
LVDS | G A DATAP<3> — LVDS |G A DATA P<3>
FAKE BASE=T NO_TEST-TRUE  — s R>-TBI_B LSTX = __NC TBT B LSTX _
NC LVDS | G A DATAN<3> — LVDS 1 G A DATA N<3> MAKE_BASE=TRUE NO_TEST=TRUE
VAKE_BASE=TRUE NO_TEST=TRUE —
ss _LCD BKLT PWM — LVDS | G BKL PWM 17
MAKE_BASE=TRUE —
63 _LCD 1 G PUR EN — LVDS | G PANEL PWR 17
MAKE_BASE=TRUE —
ss _LCD BKLT EN — LVDS |G BKL ON 1
MAKE_BASE=TRUE —
SMC Al i ases
Unused SMC Signal s
o y—SMC_SYS LED — MC_SYS_LED
= NMAKE_BASE=TRUE NO_TEST=TRUE
IR OUT_RC — IR
- o REX =T ar ETEE
SYNC MASTER=J13 M.B_NON_POR SYNC DATE=11/ 10/ 2011
17 _TP_DP 1G D HPD — DP |G D HPD Si gnal Al i ases
—— NAKE_BASE=TRUE 9=/ 1 9277
1
RO909 @ Appl e I nc. :
100K
008 ] 2.8.0
Ry NOTI CE OF PROPRI ETARY PROPERTY:
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NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
OM T_TABLE oM LE
CRI Tl CAL R%P%O CRI Tl CAL MINLLNE WDTHED. 3 W
e CPU_PEG COMP 1 AAA 2 =PPIVOS SO CPU VCCIO 7502 ae Varheee rov o2 M
o DM _S2N N<O> =~ MJpw_Rx o0 uU1000 PEG | cOWPI | &8 e e, o6 23 o ry—PU_CFG<0> BSO IcrG o SA_DI MM_VREFDQ_BE? PPCPU_NMEM VREFDQ A a1
66 17 = ng $;> P6 { DM _RX_1* | V\Z(-C_BgR'ISaIGE PEG | covpg_GL e o6 23 o Iy CPU_CFG<1> 51 |oFG 1 SB_DI MM_VREFDQ_BS? PP M _VREF B a1
66 17 > P14 DV _Rx_2* Rooveg_G4 66 23 9 CPU_CFG<2> B54
o DM SoN Negs P10 o o BcA PEG s g P UL000  rovo sof Mg e M AR BIEES: 3 M
] T E — A (1 cF 9 PEG RX_0* |5H22 =PEG D2R N<0> . © D — S Craets e i B RSVD_ 31| L VOLTAGE=D. 75V
D % 17 DM _S2N P<O> NS om _Rx 0 PEG RX 15321 =EEG D2R _N<1> o o D Py CrGeb> S (RESEFZVE)D rsvp_32| L4 N
0 17 DM _S2N P<1> P7 | om R 1 PEG_RX_2* [4B22 =PEG D2R N<2> o o0 220 D o P 2 RsVD_33| L47 \G
o6 17 DM _S2N_P<2> P3 | pm_Rx 2 PEG RX_3* [yD21 —PEG D2R N<3> . 56 23 9 TR gg gg?: o CFG 6 g —
o 1 DM S2N P<3> P11 |pm _Rx 3 PEG_RX_4* |4AL9 =PEG D2R N<4> . &6 23 9 [T CPU CFG<8> 255 gg; z 8 :Xgig
r . <[ D17 =PEG D2R_N<5> . - . o 23 [T R ) NC
o DM N2S N<O> K om_Tx_or PEG7W75* B = G 5 Et,}:giiN:EADFEilélo?'D. HA3: 50. 8MM . CPU CFG<9> 51 |cra o 0 & RevD_ 36| U
PEG RX_6 PEG D2R N<6> s - s OTTOM [HE0Y - NC
o6 17 DM _N2S N<1> M8 Jpm_ TX 1* s P13 - _ o6 23 [y CPU_CFG<10> K49 |crG 10 RSVD_37 NC
86 17 @—‘-—CD'\A N2S_N<2> Ny DM _TX_2* EEE*;R?*; All —EEG gs mg: : SERVOCRE_S0_CPUL 7 22 5 23 (T CPU CFG<11> KS3 |crG 11 - RsvD_38|_P:
- g DM NS NeE> R o 3 il P RN | e | TRVCRE SO CPUVOCAXG. .. CPUCEGSIZ> oSy oo 20| AT
o 17 N2S_P<0> K3 |pv_Tx 0 PEG RX_10*[,G8 =PEG D2R N<10> o R1064 RT070 e D CFGe145 g N Rsvo}wﬁg
o 17 DM _N2S P<1> M _|pm_TX 1 PEG RX_11* (1A =PEG D2R N<11> . 49.9 49.9 o D S CFG< 155 Fere A
o 17 DM _N2S_P<2> P4 | pv _Tx 2 PEG RX_12* |,B6 =PEG D2R N<12> . yibw 2w © DR e Tas g et RSVD_41=
wu@mOM _N2S P<3> o = T3 |lpv _TX3 PEG RX 13*pH8 o, =PEG DR N<13> -, Mo, o o2 »° 0D oPU CFG=17> 53 CFG_16 RSVD_42 A
PEG_RX_14*E5 =PEG D2R N<14> B PLACE_NEAR=UL000. H45: 50. 8MM il nn oFe.17 RSVD_43 =
66 17 FDI _DATA N<O> U J Foio_TX 0* PEG RX 15* K7 =PEG D2R N<15> N PLACE_SI DE=BOTTOM CBU \VCC VAL SENSE B ha3 e s RSVD_44 —
. > e N e S _ ] VCC - - \VCC_VAL_SENSE
EDL_DATA Nl FO1O_TX 1 PEG_RX_0| K22 =PEG 2R P<0> . NoTe VOETAGERT, 25V CPU_VCC_VAI SENSE_N <3 |vss_vaL_sense RoVD_451 NG
o @m—FEDl_DATA N<2> o, ~ W dJFpo_TX 2* 9 PEG R 1| KL —PEG D2R P<1> NoTe VOLTAGE=0V Al = = > VAL
o 17 FDI _DATA_N<3> AA6 | FDI 0_TX_3* % Peo R 2| 2L —PEG 2R P<2- : S — $H_2§((}_x:: :Eng_z - ::: VAXG_VAL_SENSE
00 11 EDI _DATA_N<4> V6 Fpi 1_TX_0* b PEG RX_3| DLO =PEG D2R P<3> o NoTe. VOLTAGES0V =Ana = - VSSAXG_VAL_SENSE
66 17 EDI _DATA N<5> VA FDi1_TX_1* B PEG Rx_4| C19 =PEG D2R P<4> 6 P_CPU VCC DI E_SENSE =28 lvee DiE_sense
ee 7 @M‘—YZC FDI1_TX 2% < PEG?RX,5L‘M@ 6 NOSTUFE | 1 NOSTUEFE - - - - - n
w1 oy FDL_DATA N<7> o Ao Fpi1_TX 3+ & PEG R 6| C12 =PEG D2R P<6> . RI06S'|  ['RIO71 o ooy CPU THERMD P o 8 Ipsyp 6 T o e TEST A
D12 = : : K48 - TEST_ w_ - —4_
. EDI DATA P<0> W | Foio_Tx 0 l% PEG RX_7 _PEG D2R P<7> s e 1 72 a7 @M‘.—Rsvoj e TEST D3| 28
FDI DATA P<1> W0 PEG_RX_g| C11 =PEG D2R P<8> 6 M- LF M- LF NOTE: | Inpel does ngt recommend to us
66 1 FDI O_TX_ 1 > w PEG RX 9| <9 —PEG D2R _P<9> . 02, o 402 MOTE ai hat 8 6g sense dle" €6 accuracy E8Rcern. RSVD_8 pc_TesT b1 Pl TP _CPU DC TEST D1
o6 17 FDI _DATA P<2> V8 | FDIo_TX 2 é 2 PEG AX 10| F8 —PEG D2R P<10> : PLACE_NEAR=UL000. K45: 50. 8MM RSVD_9 DC_TEST_Asg| A58 TP _CPU DC TEST A58
C o @m—FDl_DATA P<3> o, = AA7 |FDI0_TX 3 g % PG RY 11| OB —PEG 2R P<il> ‘ __F’LACE7$I DE=BOTTOM RSVD_10 DC_TEST_AS9 Wg
o 1 FDI _DATA P<4> W_| Fpi1_TX_0 " "’ PEG RX_12| 5 =PEG D2R P<12> . = » RSVD_11 DC_TEST_CS9 ==
0 1 FDI _DATA P<5> T4 |Foi1 Tx 1 2 § PEG RX_13| H6 —PEG D2R P<13> . Etﬁfg“sﬁzﬁl%m 50. 8MM RSVD_12 DCiTESTiAfSlCGlJ:_’LJ:m_lESL_mlfﬁl
o 17 FDI _DATA_P<6> AA3 | FDI1 TX 2 = L PEG RX_14| F6 =PEG D2R P<14> . - RSVD_13 BC_TEST_061
o EDI_DATA P<7> ACB_| Fpy 1:Tx:3 é [ PEG:Rx:ls P —PEG D2R P<15> . NOTE: Intel validation sense I ines per RSVD_14 pc TEST D61l P61 TP _CPU DC TEST_ D61
Q@ | T s e ———=——CN] doc 439028 revl.0 HR_PPDG sections 6.2.1 and 6.3. 1. RSVD_15 DC_TEST_BD61| B61 TP CPU DC TEST BD61
o6 17 FDI_FSYNC<0> AALL | Fpl 0_FSYNC o - PEG TX_0* |5 @22 =PEG R2D C N<0> s RSVD_16 DC_TEST_BE61| BE6L BE61
o my—FDL_FSYNC<1> g  ACI2 |Fpi1 FSYNC g 2 PEG TX_1*|,&23 =PEG R2D_C N<1> . RSVD_17 DC_TEST BESS| BE59 ﬂ"‘maai— — — -
o 17y FDL_I NT - Ull [ Epr I NT = g PEG TX_2* [yD23 =PEG R2D C N<2> s RSVD_18 DC?TEST?BGBlMU:m__IESLB&?_Bml
4 .. =PP1VOS_S0_cPu voa o - - PEG TX 3*5F2l =PEG ROD C Neg» . RSVD_19 DC_TEST_BCB0| BEY
R1030 s 17 r>—EDL_LSYNC<0> - AALO | FDI 0_LSYNC @ PEG TX_4*,HL9 =PEG R2D C N<4> . RSVD_20 pc_TEST_Bass| BE8 TP _CPU DC TEST BGH8
5473 o FEDL_LSYNC<1> 5  AG [Fpi1 LSYNC % PEG TX_5* yCL7 =PEG R2D C N<5> . RSVD_21 DC TEST B&| B TP _CPU DC TEST B&4
= 2 e EDP COM o} PEG TX_6* ;K15 =PEG R2D C N<6> s RSVD_22 DC_TEST_BGa| BS3 ] DC _C4 BE3_BG3
s - : AD2_| EDP_I COMPO PEG TX_7*[5F17 =PE! D N<7> s RSVD_23 DC_TEST_BE3| BE3
e AF3_ | Epp_cowPl O % PEG TX_8* |yF14 =PEG R2D C N<8> . RSVD_24 DC_TEST_BGt| BGL E1l_BGL
PEG_TX_9* |5ALS =PEG R2D C N<9> s RSVD 25 DC TEST BE1| BEL — — -
s _EDP_HPD L - AGL1 | EDP_HPD E PEG T 10* 314 —PE¢ D N<10> . RSVD_26 oc_TesT_ep1| BPL TP _CPU_DC TEST_RDI1
o 0s _DP_INT_AUX_CH N AGt | EDP_AUX* PEG TX_11* [H3 =PEG R2D C N<11> . RSVD_27 T -
s ss DP_INT_AUX CH P AF4 | EDP_AUX % PEG TX_12* ;MO =PEG R2D C N<12> s
e DP_INT M N<O> A3 | Eop X 0r 5 PEG TX_13* (P10 =PEG R2D C N<13> oy
o TP_EDP_TX_N<1> ACH Epp TX 1% 5 PEG_TX 14+ 00 =PEG R2D G N<i4> s
TP_EDP_TX N<2> AELL ] Epp TX_2* a PEG_TX_15* 594 & =PEG R2D C N<15> mmy
o TP_EDP TX N<3> o AET | EDP_TX_3* E PEG TX 0| F22 =PEG R2D C P<0> .
66 63 _DP_I NT P<0> ACL PEG TX_1| A23 =PEG R2D C P<1> R
. TP EDP TX P<1> AML Ei’z’g % PEG Tx_2| D24 =PEG R2D C P<2> s
« _TP_EDP_TX_ P<2> AEL0 | Epp TX 2 PEG Tx_3| E21 =PE D_C P<3> .
B TP_EDP_TX_P<3> AE6 | EDP TX 3 PEG Tx_4| GL9 =PEG R2D C P<4> .
= PEG TX 5| B18 g =PEG R2D C P<5> mm,
Intel Doc 467283 ChiefRiver Platform design guild rev0.71 section 2.2.12 recommendation PEG TX_6| K17 =PEG R2D C P<6> 6
PEG TX_7| GL7 =PEG R2D C P<7> R
Eh PP er ”E anGdaE LR, <am ot slbﬁclee“\e” gaLing PEG Tx_g| E14 =PEG R2D C P<8> 3
ared wt er 1 aces. PEG TX 9| C15 =PEG R2D C P<9> s
PEG Tx_10| K13 =PEG R2D C P<10> s
J]\_JEFE The EDP_HPD oPl PEESQL, |ngHtf 8 3 | ow vol t age ac ve I{:w gnal PEG TX_11| GL3 =PEG R2D C P<11> 6
9 8\'/1\1"3{)’ he' 8 actlvi-: H* 8ﬁ § na' rom En{uegﬂl reg gpl ay or't SIEIEE evi ce PEG Tx_12| K10 =PEG R2D C P<12> s
Eref er to }a?est ocessor E POBESS specl fications). PEG?TX713L‘M@ 6
HPD is disabled while eDP interface is still enable PEG TX_14| D8 =PE! D P<14> 6
ShrHeEt b BoSFEL VB p*uETS. cénké’i Lot boShR o B e et BeLBE: PeG 15| K& g =PEG ROD C P<15> g,
w 2o CPU CFG<7> 23 9 CPU_CFG<16>
66 23 0 _CPU_CFG<6> 66 23 s CPU_CFG<3>
66 239 _CPU CFG<5> 66 23 s CPU_CFG<1> 1412 10 0 7 =PP1VO5_S0_CPU VCCI O
s . 0> PLACE NEAR-ULO00. AGL: 12, 7MW
o 239
NOSTURF | NOSTURF, | NOSTURF; NOSTUFF, NOSTURF NOSTURF;
R1045 R1046 R1047 R1043 R1049
ws kg i« i« EDP_HPD | ,
A 2 SYNC MASTER=J13 M.B_NON_POR SYNC DATE=10/ 17/ 2011}
s DP_I NT_HPD 1
e ? CPU DM / PEGE FDI / RSVD
These can be Placed close to J2500 and Only for debug acl:;;s At
Fr-">""--""-""-""-""-""-""-""-""-""-"--"-"-"-"-"-"°-"°-"°-"°-=-"-~"°-="°-=" - -~ -~~~ -~~~ =~="°=~"°=~"=="==~=> = =2 R SFE Intel doc #460452 d} Applelnc. 0519277
' FOR | VYBRI DGE PROCESSOR ' RiselFall time <6 o 2 80
! CFG [ 7] :PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR Bl G ! NOTI CE OF PROPRI ETARY PROPERTY:
' CFG [ 6: 5] :PCIE BI FURCATI ON 11 = 1 X16 ( DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 ! = THE | NFORMVATI ON CONTAI NED HEREI N | S THE
! CFG [4] :eDP ENABLE/ DI SABLE 1 = DISABLED 0 = ENABLED ! R FOSESER AGRERS T8 THE FOLLOW NG
' CFG [3] :PCIE x4 LANE REVERSAL 1 = NORMAL OPERATION 0 = LANES REVERSED ' | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 10 OF 109
' CFG [2] :PCIE x16 LANE REVERSAL 1 = NORVMAL OPERATION 0 = LANES REVERSED ' |:: g Ig Qg% I?’L?Bﬁ; :$ N WHOLE OR PART
e | I'V ALL RI GHTS RESERVED 90:73

8 7 6 5 4 3 2 1

WWW . AlISaler.Com




1412 10 0 - =PP1VO5_S0_CPU_VCCl O A
- uU1000
NOSTUFE NOSTUFE NosTU | VY- BRI DGE
R1100" 'R1104 'R1102 bphihive
r101 1K 21 1K BGA BaLK| I3 K100M 10 60
Rl 1/ 20W 1/ 20w 120w (2 CF 9) BCLK* WH2 ¢ DM _CLK100M CPU_N Ve R
62 201, 2201 2201 G3 DPLL_REF_CLKP
i zow . DPLL_REF_CLK| A - 8 66
201 NCS2PROC_DETECT » DPLL_REF_CLK* hAGL - DPLL_REF_CLKN %ass
w0 q@n—CPU_PROC SEL L - FA94PROC_SELECT* g BOLK I TP| M58 - | TPCPU CLK100M P am
d BCLK_| TP* (;\68 - | TPCPU_CLK100M N 16 66
v 2 o CPU_CATERR L o [T (y— <™
- (1PU)  prOY* WN53 XDP. PRDY_L 23 66
o 42 10 CPU_PECI P A48 |pEC) (I1PY  pREQ HN65 - XDP_CPU_PREQ L am =
R1103 < - g b
56
o6 57 42 a1 P L 1 2 CPU_PROCHOT_R_L — A5 PROCHOT* (1PY) TcK| L56 - XDP_CPU_TCK am 2 s
=;P1V5 L v Vo v Dl % (1PY Tvel_L55 ; XDP_CPU_TMS am = oo
20 15 127 === ﬂ;mciﬁf, — 1 aow o 12 10 (oo PM THRMIRI P_L - D45 THERMTRI P* (1PY)  TRsT*|,I58 - XDP_CPU TRST L O 2 8
~ R1120* - e
200 (1 PU) TDI |_M80 - XDP_CPU TDI 23 66
209 e > PM SYNC - 048 |ow s M e a—— XDP_CPU_TDO g
201, e = o6 23 19 [T CPU_PWRGD - B46 | UNCOREPWRGOOD s
K58 23 2
o 2 17 rmy—PM_MEM PWRGD 14330, PM MEM PWRGD R - BEA5 |su DRAVPVRO E 3 DBR* |y - XDP_DBRESET_L o o
o PLT_RESET LSIV1 L - D44 {RESET* g o (IPU BPMO S8 g  XDPBPML<0> oy
» e & (IPY gpm 1+ [ESS — XDP_BPM L<1> D = o
2 om—=MEM RESET_L - AT304SM DRAVRST* o P (IPY BPM2vRESY g  XDP BPM L<2> = eyeses
i o] (1PY Bpm 3+ [\GB5 XDP_BPM L<3> 23 66
SV B [ o0 2 (1PY) oo - P30 g XDP_BPM L<4> )
> s SM._| > 1 % (1PY) BpM 5+ [RHE0 XDP_BPM L<5> 23 66
COVP<2> SM_RCOMP_2 (IPY PV 6* P3se "l '. XDP_BPM _L<6> @E 22 s
(1PY) ey 7+ (I61 ot XDP_BPM L<7> D 2 6
1 10e, =PP1VO5_S0_CPU_VCCl O _
'RI115
1 PLAce eAr-unooo, B 12 7
4. 99K R1111
1% 10K
R1126% ' oow
75 2 201
5
1/ 20w
2015 R1125
" P RESEL L I EEEEsE
1/12qu = Intel Doc 460452 ChiefRiver SFF DG revl. 0 section 2.7.11 recommendation R1115.

201

MASTER=J30_ M.B

SYNC _DATE=07/27/ 2011

I SYNC

TTILE

CPU CLOCK/ M SC/ JTAG

d} Appl e I nc.
®

051-9277 | D
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OM T_TABLE
CRI TI CAL

A 0> A | sa Do o UI1000 SA_CK_o|_AU36 MEM A_CLK_P<0> 27 28
67 zv@ﬂﬁ_ﬁ_&“& SA DQ 1 (3 EéF 9 SA_CK_0* |5AV36 M A K_N<O> 27 28
== G V=V s S e < T Pt S saoeof ams MLA_CKE<0> gopy o

— n

=== G V= VI S e P B8 ol MEM A QLK P<L> ary. v
oy VEM A DO<6> _gea  AlB|sabg6 T L sacirpaso o MEMA CLK N<I> e
o7 2B MEM A DQ<7> = AL7 [ sA DQ 7 ' SA CKE 1| BB26 MEM A CKE<1> 27 28
oS MEMADOB> e Aillsgs > - —
67 27@M“—APG SA DQ 9 - SA_Cs_0*|BB40 MEM A _CS L<0> 27 28
o oy NVEM A DQ<10> o g AW |sa pQ 10 SACS 11(BAL g NEMA CS L<1> mmyorz
67 27®M“—Aw SA DQ 11
o7 27 VEM A_DQ<12> -~ ARG | sA DQ 12 SA_ODT_0|_AY40 M A T<0> 27 28
o7 orayVEM A DQ<13> o g, AP8 | sA DQ 13 sacor_1f BAML g MEM A ODT<1> o 2 2
67 27®M“¢13 SA_DQ 14
o @y VEM A DO<I5> oy, — AUIS|sp DQ 15 SA_DQS_0* [yALLL MEM A N<O0> 27 o
67 27@%“& SA_DQ 16 SA_DQs_1* [;ARB MEM A N<1> 27 &7
o @y NEM A DOS17> oy  BB7Isp pQ 17 SA DQs_2* [JAVLL MVEM A N<2> -
o @y VEM A DO<18> oy,  BAIS|sa pQ 18 SA_DQS_3* [JATL7 MEM A N<3> 27 o
o @y NVEM A DO<19> o g, — BBLLIsA pQ 19 SA_DQS_4* [(AV45 MEM A N<4> 2 67
67 27@M“i SA_DQ 20 SA_DQS_5* |5AY51 MEM A N<5> 28 67
o7 27 (B NMEM A _DQ<21> -— BA9 | sA DQ 21 SA_DQS_6* |yATS5 NEM A N<6> 28 67
o oqay NEM A DO<22> o g B89|sanQo22 b SA_DGS_7* [5AKSS MEM A N<7> w0
67 zv@-ﬁﬁw SA_DQ 23 u
o o@D NEM A DO<24> o g  AVI4|sp DQ 24 sA_DGs_o| AJ1L MVEM A P<0> oo
67 27@%“& SA_DQ 25 SA_DQs_1| ARLO MEM A P<1> 27 &7
o orqgy—VEM A DQ<26> o g, ~ AYI7|sA DQ 26 > SA_DQs_2| AY1ll MEM A P<2> 2 &
67 zvmw SA_DQ 27 é SA_DQs_3| AUL7 MEM A P<3> 27 67
o7 27 CED NMVEM A _DQ<28> — BAl4 | sp DQ 28 o SA DQs_4| AW5 NVEM A P<4> 28 67
o @y NVEM A DQ<29> o g, AUl |sp DQ 29 SA_DQs_5| AV51 MVEM A P<5> 28 o7
o7 27 MVEM A 30> BB14 | sA DQ 30 SA_DQs_6| AT56 MEM A P<6> 2 67
67 27@%&“& SA DQ 31 SA_DQs_7| AKS4 MEM A P<7> 28 67
67 zza@w SA DQ 32
o oy VEM A DQ<33> o g,  ARI3|sp pQ 33 SA_MA 0| BS35 MEM A_A<0> 27 28
67 zs@-&EM.A_.‘M SA _DQ 34 SA_MA 1| BB34 M A _A<1> 27 28
o7 oy VEM A DQ<35> o g,  BAAB|sA pQ 35 SA_Ma 2| BE3S MEM A _A<2> 27 28
o7 oy VEM A DO<36> g g,  BHAS |sa pQ 36 SA_Ma_3| B35 MEM A_A<3> 22
o7 oy VEM A DQ<37> g g, AR5 |sp pQ 37 SA_MA 4| AT34 MEM A_A<4> 27 28
o gy VEM A DQ<38> o g,  AT48|sp pQ 38 SA_MA 5| AU4 MEM A_A<5> 27 28
o @y VEM A DQ<39> o g,  AY48|sp pQ 39 SA_Ma_e| BB32 MEM A_A<6> 22
o nC@y—VEM A DQ<40> o g,  BAIO | sp pQ 40 SA_MA_7| AT32 MEM A _A<7> 27 28
67 zza@w SA_DQ 41 SA_MA_8| AY32 MEM A A<8> 27 28
o 0@ VEM A DQ<42> oy  BBS1|sp pg 42 SA_Ma_of AV32 MEM A_A<9> 22
o gy VEM A DQ<43> o g,  AYS3|sp pQ 43 SA_MA_10| BE37 MEM A_A<10> 27 20
67 zza@w SA_DQ 44 SA_MA 11| BA30 MEM A A<11> 27 28
o7 0@y VEM A DQSA5> gy AW [5A DQ 45 SA MA 12| BC30 M A _A<12> 27 28
o @y VEM A DQ<A6> gy,  BASS [sp DQ 46 SA_Ma_13| AM1 MEM A_A<13> 27 20
67 zza@w SA_DQ 47 SA_MA_14| AY28 MEM A A<14> 27 28
67 zs@Mﬁﬂ SA DQ 48 SAfMQflf;% 27 28
67 zza@w SA_DQ 49
67 zza@w SA_DQ 50
o @y VEM A DQ<51> o g,  APS3|sA pQ 51
67 zs@M“ﬂ SA _DQ 52
67 zs@Mﬁﬂ SA DQ 53
67 zza@w SA _DQ 54
67 zza@w SA _DQ 55
o7 za@M—’ﬂ SA_DQ 56
67 zza@w SA_DQ 57
67 zamw SA _DQ 58
o @y VEM A DQ<59> o g,  AGE3|sA DQ 59
67 zamw SA_DQ 60
67 zamw SA DQ 61
o gy VEM A DQ<62> o g  AGBS|sA DQ 62
67 zamw SA_DQ 63
o @mNEM A BA<O> o, BO87|sagso
wo o NMEM A BA<1> o, ~ BF36Isaps 1
o @mNEM A BA<2> o, =~ BA28Isas 2
wo @M NMEMA CAS L o  BE39isp cast
wo @M NMEMARAS L o  BD89isp past
28 27 @ML‘—AWC SA WX

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

% »
)
<

OM T_TABLE
CRI TI CAL

B 0> L4 | sB DQ 0 u1000 5870(70% 29 30 32

o o@Dy MEM B DOS1> gy  ALllsg pQ 1 BA SB_COK_0* [yAY34 M B_CLK_N<O> 29 20 22
DO< 4

: :mM z::%i ( QCFEQ) SB_CKE_O| AR22 M B E<0> 29 30 32
o @DV B DL g g & sB_ox_1| BAZ6 NEM B CLK P<1> g, o
o 29Ty DO< -~
s VEM B DO<6> _ qua  AN] b 006 £ SB CK 1*(,BB36 g MNEM B CLK N<1> omys o
o oq@yNVEM B DOS7> oy  ARLISBDQ7 ; SB CKE 1| BF27 g NEM B CKE<1>  fyomy 20 30 52
67 29@M“¢ SB_DQ 8 -
ooy MVEM B DO<O> o g  AT2/sppoo9 SB_CS 0+ [yBEAL MEM B_CS L <0> 20 30 2
67 29@M“¢ SB_DQ 10 SB_CS_1* % 29 30 32
67 EQEM“—BM SB_DQ 11
o7 20q@y—VEM B _DOQ<12> g  AUS IS pQ 12 SB_ODT_o| AT43 M B_QODT<0> -
67 EQEM“—AFB SB_DQ 13 SB?CDT?l% 29 30 32
67 EQEM“—AYZ SB_DQ 14 o0
o @y VEM B DO<15> oy — BASIsp pQ 15 3 SB_DOS 0% yAL3 MVEM B N<O> 20 67
o7 oq@yNVEM B DQ<16> o g  BE9|sp pQ 16 w SB_DQS_1* [5,AV3 MEM B N<1> 20 67
vogay MEMB DOS17> g Blsspoi7 5 seos 2rpBell NEM B N<2> e
o @y VEM B DO<18> oy  BDI3|sp pQ 18 SB_DOs 3+ [4BD17 MVEM B N<3> 20 67
o @y VEM B DO<19> oy  BFI2|sp pQ 19 g SB_DQs_4* [5BGB1 MEM B N<4> 20 67
o gy MEM B DO<20> o g  BF8|sp pg 20 SB_DQS_5* |5 BAS9 MVEM B N<5> 20 67
o gy MEM B DO21> o g  BDIO0|sp pQ 21 > SB_DQS_6+* [,AT60 VEM B N<6> %0 67
o @y VEM B_DQ<22> oy  BDI4|sp pg 22 SB_DQs_7* [ AK59 MVEM B N<7> 20 67
67 ze@-’vﬂﬂ_ﬁ_&“ﬂ SB_DQ 23
o7 @y VEM B DQ<24> o g  BFIG|sp pQ 24 E SB_DQs 0| AV MEM B P<0> 20 67
67 ”@w SB_DQ 25 SB_DGs_ 1| AVL NMEM B P<1> 29 67
o7 oq@y—VEM B DQ<26> o g  BFIB|sp pQ 26 SB_DQs_2| BE11 MEM B P<2> 20 67
o 0@ VEM B _DQ<27> oy  BE21|sp pg 27 sB_DQs_3| BDL8 MEM B P<3> 20 o7
o7 0@y NVEM B DQ<28> o g  BFI4|sp pg2s SB_DQs_4| BESL MEM B P<4> 30 &7
o 2@y VEM B_DQ<29> oy BG4 |sp pQ 29 SB_DQS 5[ BAGL MEM B P<5> 20 67
o 2@ VEM B_DQ<30> g,  BGI8 [sg pQ 30 SB_DQS_6| AR59 MEM B P<6> w067
o 0q@yVEM B DQ<31> o g  BFIO|sp pg 31 SB_DQs_7| AK61 MEM B P<7> a0 67
67 aomw SB_DQ 32
o @y VEM B_DOQ<33> oy  BF48|sp po 33 SB_wa_o| BF32 MEM B A<O> 29 20 22
o7 oy NVEM B DQ<34> gy  BOS3|sp DO 34 SB_MA 1| BE33 M B _A<1> 2 20 22
o7 oq@yVEM B DQ<35> o g  BFS2|sp pQ3s SB_MA 2| BDS3 MEM B_A<2> 2 20 22
o7 0@y VEM B DQ<36> o g,  BDI9|sp pQ 36 SB MA B[ AUB0 g NEMB A<3> = ioymyz0 50w
o soq@gy—VEM B_DQ<37> gy  BF49 s pQ 37 SB_MA_4| BDSO MEM B_A<4> 29 20 22
o7 @y VEM B DQ<38> o g  BD54|sp pg3s SB_MA_5| AV30 MEM B_A<5> 29 %0 22
o7 0@y VEM B DQ<39> o g,  BES3|sp pQ 39 SB_Ma_e6| BGBO MEM B_A<6> 20 30 22
o o@—VEM B_DQ<40> oy  BFS6 [sB DQ 40 SB_MA_7| BD20 MEM B A<7> 29 20 2
o o@D VEM B DQ<41> oy  BES7|sp pQ a1 SB_w_g| BESO MEM B A<8> 29 20 22
o o@D VEM B _DQ<42> o,  BCSO |sp pg 42 SB_wn_o| BE28 MEM B A<9> 29 30 22
o o@D VEM B DQ<43> oy  AY60 |sp pQ 43 SB_Ma_10| BD43 MEM B A<10> 29 20 22
o 0@ VEM B DQ<44> oy  BES4|sp pQ 44 SB_MA_11| AT28 MEM B A<11> 29 30 22
o 0@ VEM B_DQ<45> oy BG4 |sp pQ 45 SB_MA_12| AV28 M B_A<12> 29 20 22
o o@D VEM B DO<46> oy  BAS8|sp p 46 SB_Ma_13| BD46 MEM B A<13> 29 30 22
o7 0@y NVEM B DOA7> o g AW |sp pg a7 SB MA 14| AT26 g NEM B A<14>  roomy 20 30 w2
o @y VEM B DQ<48> o g  AWS|sp pQ4s SB MA 15[ A2 g NEM B A<15>  mymy 2030 w2
67 aomw SB_DQ 49
67 aomw SB_DQ 50
o7 @y VEM B DO51> o g  ANSO |sp pQ 51
67 aomw SB_DQ 52
67 ao@w SB_DQ 53
67 aomw SB_DQ 54
67 wM SB_DQ 55
67 ao@w SB_DQ 56
67 30@&5&“& SB_DQ 57
67 wM SB_DQ 58
o7 @y VEM B DO<59> g  AGBO | sp pQ 59
67 30@&5&“& SB_DQ 60
67 30@&5&“& SB_DQ 61
o7 @y VEM B DQ<62> o g  AF61|sp pQ 62
67 30@&5&“& SB_DQ 63
30 29 @w SB_BS 0
30 20 M _B_BA<1> BD42 | sB BS 1
30 20 @w SB_BS 2
wo @M NMEMB CAS L o ~ AV43]sp cast
wo@mNMEMB RAS L. o,  BFA0]sp past
30 20 @M SB_WE*
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12, =PPVCORE_SO_CPU_VCCAXG oM T_TABLE
CRI TI CAL
=PPV( E =PP1V5_S3_CPU_VCCDDR
wizer CORE_S0_CPU oM TTABLE =PP1V05_S0_CPU_VCCl O A6 [axg 1 U1000 —
AB47 |\axG 2 BGA
(NOT control | ed by VOO O SEL) 2
A26 |vec 1 uU1000 vcaol o 1| AF46 Fixed at 1.05v ABS50_|VAXG 3 (7 OFBQ) vDDQ 1| AJ28
D A29 |yee 2 BGA vea o 3| _AGA8 ABS1 |\axG 4 g 3 vDDQ 2| AJ33
M1 |yee 3 (6 OF 9) Vool O 4| _AGS0 AB52_|\axG 5 © VDDQ _3|_AJ36
A34 |vec 4 2 veal o 5| AGsL AB53 [yAXG 6 g 9 VDDQ 4| AJ40
A35 lvee s g @ veal o 6| A7 ABS5_|\axG 7 : VDDO 5|_AL30
A38 lvee 6 zlo veal o 7| A2l AB56_|\yaXG 8 S VDDQ 6| _AL34
A39 lvec 7 RN veal o 8| AJ25 AB58_|\axG 9 Z VDDQ_7|_AL38
A42 lvec 8 ;' veao o of AJ43 AB59_|\AxG 10 VDDQ 8|_AL42
€26 |vce 9 -z vcal o 10 AJ47 AL |VAXG 11 VDDQ 9| AMB3
€27 |vee 10 veal 0 11) AKS0 ADAT IVAXG 12 VDDQ 10| _AMB6
32 |vee 11 vea O 12| AKS1 AD48 |VAXG 13 VDDQ 11| AMAO
34 |vee 12 vcal 0 13| AL14 ADS0_|yAxG 14 9 VDDQ 12| ANSO
37 |vee 13 vcal o 14| AL1S ADS1 |VAXG 15 z VDDQ 13| AN34
&9 lvec_14 veal o 15 AL16 AD52 IVAXG 16 [ VDDQ_14| AN38
42 lvee 15 vcal o 16| AL20 AD53 |VAXG 17 |3 VDDQ 15| AR26
D27 lvec 16 vea o 17| AL22 AD55 |AXG 18 % - VDDQ 16| AR28 1w, —PPVCCSA_S0_CPU
D32 |voc 17 vea o 18| AL26 ADS6_|yAXG 19 : VDDQ 17| AR30 —
D34 |vec 18 veal o _19f AL45 AD58 |VAXG 20 E vDDQ 18| AR32
D87 |vee_19 vea o 20f AL48 ADSS IVAXG 21 VDDQ_19 ARS4 so 15 12 10 =PP1V5_S3_CPU_VCCDDR
D39 |vee 20 vea o 21| AMLE AE46 |VAXG 22 VDDQ 20| AR36 — R1382"
D42 |voc 21 vea 0 22| AMLT M5 _lvaxG 23 VDDQ 21| AR40 105
E26 |voc 22 vcal o 23| AMel PA7_lvAXG 24 (ry VDDQ 22| Av4l PLACE_NEAR=U1000. U10: $0. 8mm 1%
E28 Awa3 P48 |yaxc 2 Vi 23] Awee 1/ 20W
Vo 23 Vol 0 24 AXG_25 POQ R1380* 201
£32 voc 24 Vool 0 25, AT £99 vaxG 26 VoDQ 241 5240 PLACE_NEAR=U1000. Bc43: 50. 8nrm 100 :
E34 lvec 25 veal 0 26| AN20 PS1 IVAXG 27 vDDQ 25| BB28 ~ T PLACE_SI DE-BOTTON, 1%
E37 |vec 26 VCCl O 27| ANA2 P52 lyaxG 28 vDDQ 26| B33 s
E38 |voc 27 voaol o 28] A4S PS3 |lvaxG 29 . 2
C F25 |vec 28 § veal o 29| AN48 PS5_|vAXG 30 Lué veepq 1| AWes =PP1V5_S3_CPU VCCDQ ;s
F26 2 PS6_lvaxG 31 3 veeDQ 2| AN26
28 VOC_29 o) VCCl O_30[ AAL4 P61 » o
\VCC_30 Z AALS VAXG 32
F32 . < VCCl O 31 T48 BCA3
\vee 31 ® Vet O 32| _ABL7 VAXG 33 VDDQ_SENSE] ) S—
F34 vee 32 g Voo O 33| _AB20 158 lvaxG 34 W, VSS_SENSE_vDDQBA43 L \ i ———
F37 |vec 33 — T59 |VAXG 35 Qz ore. a
. ACL3 - - ENSE|_UL0 CPU_VCCSASENSE
F38 |voc 34 VCCI O_34 o 61 |yaxG 36 [ VCCSA_S - L oo 54
F42 lvec 3 el 26 _vaxg 37 p— a8 CPU VCCSA VI D<0>
&2 |vec 36 VGl 0 36| ADLE Va7 lyaxc 38 o i CPU VCCSA VI D<15> o
an AD21 . 1
25 |\oe 37 z VCCl O_37 Eia vas \VAXG 39 apy VCCSA VI D - oD 54
26 o 7 voa O 38 V50 lvaxG 40
vec 38 a AE15 AXG, SM VREF|_AY4g, CPU DDR VREF
28 |vec 39 o Vea 0 39 VB |yaxG 41 A - o Faeey w2 X
29 vea o_4o| AF16 V52 - R1381
VeC_40 E veal O 41| AF18 VAXG_42 100
2 lvec 41 ) 42| _AF20 V53 IVAXG 43 PLACE_NEAR=UL000. BA43: 50, 8mm 1%
H34 . VCCI O_42 V55 PLACE_SI DE=BOTTOM 1/ 20W
VCC_42 veal O 4 AGL5 VAXG 44 2!&/112
85 lvee 43 Voo O 44| _AGLE V56 VAXG_ 45 R1314 |' '| R1313 2
H37 |voc a4 Voa O 45| _AGLT V58 |VAXG 46 10K 10K L
H38 |voc 45 Voo O 46| A0 =PP3V3_S0_CPU_VCCl O_SEL V59 IVAXG_47 120w v20w L
) —_—— = ’ V50 =
R0 lvec 46 Ve o 47| A®@1 NOSTUFF —PPVCORE SO CPU VCCAXG VAXG_48 201 |, | 201
J25 lvee 47 as A1a R1320°! =PP1VQ5_S0_CPU VCCI O 4 10 12 14 151297 — D = VB1 |VAXG 49
326 |vec 48 VoG 0 48— 10K V62 |yaxG 50 L.
J28 . VCCI O_49 5 . W3
VCC_49 1/ 20W 1R1302 PLACE_NEAR=U7400. 17: 2. 54mm VAXG 51
329 |vec 50 voa o 50| W6 2015 30 1R1300 VES |vAxG 52 =
J32 |vec 51 veal o 51| W7 1% Pl ACE_NEAR=UL000. CA4: 2. 54mm R1370 V66 |VAXG 53 ; ) )
. - - . . . PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
334 |vee 52 VB BB 20 b @ ;’QUW 3 PLACE_NEAR-UL000. F45: 50. 8nm & 100 V61 VAXG 54 4
335 lvee 53 veal O SEL 220t R1310 PLACE_SIDESBATTON < Haew Y48 |VAXG 55
J37 |vec 54 201 yzow 1 2 5% W ) 57 66 5 402 Y61 |VAXG 56
B J38 |vee 55 i VCCPQE_1| AMRS 714 PLACE_NEAR=U1000. A44: 38nm
J40 lvec 56 38 Voo 2 AN22 R1311 CPU VI DSCLK o 57 @@m—CPU_AXG SENSE_P Note VO TAGE=1. 05 =25 VAXG_SENSE @
J42 lvee 57 201 420w O LAAN 2 5% — oD 57 5 o 57 L AXG . S— A5 |VSSAXG_SENSE i
K26 |vee s8 a VI DALERT* |5 A44 - CPU VIDALERT L R Note. = 14
> | -
K27 Ivee 59 = Vi DSCLK|_B43 - CPU VIDSCLK R R1312 w7 _=PP1V8_S0_CPU VCCPI1 R BB3 |vooPLL_1 - PLACE_NEAR=UL000. AY43: 2. 54mm1/ 20W
= - =R =
K29 |vec 60 Vi DsouT|_44 o CPU VI DSOUT R 20121200 0 L ANN 2 5% b CPU_VI DSOUT a5 BCl |vooPLL 2 w§ 201,
- — >
o jvoc e e . CPU DDR VREE .,
K34 |vee 62 wo  VOC SENSE|_F43 & CPU VCCSENSE P —PPVCORE S0 CPU. + 0 b0 o 15 12 - _=PPVCCSA _S0_CPU
K35 lvee 63 24 vss_SENse| 43 « CPU VCCSENSE N === R1371% L17 lveesA 1 R1331: + 1330
oy 2Z L — PP1VO5_S0_CPU VCCI O7 s 10 12 14 _ . 100 L21 |\ocsa 2 1K
<39 nggg @~ voo o sense AN CPU VOOl OSENSE P PHACNRCRLEOS, BEERBH T N16 Jvocen 5 PLACE_NEAREUL000. AY43: 2. 54mm | S 9. 1UF
- 3 ANL7 j SE[ 11 16W ICCSA S 1y
Ka2 v oo VSS_SENSE_vcai g - CPU VCCI OSENSE[N 11 el %20 |vacon 4 ) Ao cem
L25 |y 68 R1360 R1362 N22 |yccsa s
o8 - | 100 100  PLACE NEAR=UL000. AN16: 50. 8mm P17 u o
VCC_69 PLACEiNEAFtuloﬂo.SIFSg; Sg.T gw/ ]1:,/3 i;’/n] PLACE_S| DE=BOTTCM VCCSA_6 = = =
L33 |voc 70 PLACE_SI DE Yads e = P20 |yocsa 7 g
L36 02| |2tz R16 |vocsA 8 PLACE_NEAR=U1000. AY43: 2. 54mm
Ve 71 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. R18 . % -
L40 lvec 72 \VCCSA 9
N26 |yec 73 hoteVOLTAGESL. 25 oo 7 o Re1 vccsa 10
N30 VCC_74 Not e. VOLTAGE=0V D =7 °° u1s VCCSA 11
N34 |vec 75 Note. VOLTAGE=1 05 o 5 5 V16 |vocsa 12
N38 |vec 76 oo = o V17 lvcesa 13
Not e. VOLTAGE=0V V18 |y 14
V21 |ycesA 15
V20 _|vcesA 16
R1361'| |'R1363
A 100 1 ]
. 116w iew &:CCEE:SE&FEQ’&??&,.AN” 50. 8mm SYNC MASTER=J13 M.B_NON POR SYNC DATE=11/10/ 2011
PLACEiNEﬁﬁfH&gﬂg. I%; 8_? mm M- LF M- LF
- SI DE=BOT T¢ 402, 2402 (:PU PQ]ER
T
= Appl e Inc 051-9277
PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. o b vV . 8 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
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 13 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 12 O: 73

8

2

1

WWW . AliSaler.

om




OM T_TABLE
CRITI
BGL3 |yss U1000 vss| M1
BGL7 |yss BGA vss|_ML5
B&R1 |yss (9 OF 9) vss|_Me8
Vss
B&24 |yss 2 vss| NL
B&8 |yss g o vss| NL7
BG37 |y - vss|_N21
BGA1 \,i zZ9 vss|_N\25
B&AS |yss : vss| \28
B&A9 |yss S vss| 83
BG53 |yss - vss| 36
29 lvss vss| W0
S5 lvss vss| W3
0 |yss vss| N7
D4 |yss vss| M8
D6 |\vss vss|_N\51
D10 |yss vss|_Ns2
D14 |yss vss|_Ns6
D18 |yss vss| N61
D22 |yss vss|_P9
D26 |yss vss| P14
D29 |\ss vss| P16
D35 |yss vss| P18
D40 |yss vss| P21
D43 |yss vss|_P58
D46 |yss vss|_P59
D50 |yss vss| R4
D54 |yss vss| R17
D58 |\ vss|_Re0
E3 vi vss| R46
E25 |yss vss| T1
E29 |yss vss|_T47
E35 |vss vsg|_T50
E40 |yss vss|_T51
F13 |yss vss|_T52
F15 |yss vss|_T53
F19 |yss vss|_T55
F29 |yss vss|_T56
F35 |yss vss| U8
F40 |yss vss|_UL3
FSS |vss vss{ V20
G5 |yss vss| Vel
A8 |yss vss| V8
1 |yss vss| W3
&1 |yss vss| W5
H |vss vss| W8
HI0 lvss vss| Vel
H14 |\yss vss| W6
HL7 sg Y4
H21 xi xq Y47
H53 |yss vss|_Y58
58 |\ss vsg|_Y59
J1 lvss
349 |yss
355 |yss
K8 |vss
K1l |yss
K21 lvss VSS_NCTF{_AS
K51 lvss VSS_NCTF{_AS7
L16 lvss Vss_NCTF{_BC61
L20 lvss Vss_NCTF{_BD3
L22 lyss Vss_NCTF{_BDS9
L26 lyss vss_NCTF{_BE4
L30 lvss Vss_NCTF|_BES8
L34 lvss vss_NCTF{_B&
L38 lyss Vss_NCTF|_BB7
L43 lvss vss_NCTF &
L48 lyss Vss_NCTF_C58
L61 lvss Vss_NCTF{_D59
M lvss vss_NcTF_EL
M |vss Vss_NCTF{_E6L

OM T_TABLE
CRI TI CAL

A9 lvss U1000 vss| AMB4

A13 |yss BGA vss|_AvB8
AL7 lyss (8 CF 9) vss| AMA2
A21 |yss Vss vss|_AMIS
A25 |yss 2 VeS| AVES
A28 lvss g ® vss|_AMBE
A33 |\ss z o vss|_ANL
A37 lyss 0 N vss| AN21
A40 |y > vss|_AN25
A5 vi E vss|_AN28
A49 |yss vss|_ANg3
A53 |yss vss|_AN36
AAL |yss vss|_AN40
A8 |yss vss| A3
A3 |yss vss|_ANA7
AR50 |yss vss|_ANS0
AASL |\ss vss|_AN54
AA52 |y vss| AP7
AA53 vi vss| AP10
AAS5 |ysg vss|_AP51
AA56 |\ vss|_AP55
ABL6 |\ss vss|_AR7
AB18 |yss vss|_AR13
AB21 |\ss vss| ARL7
AB48 |55 vss|_AR21
AB61 |\ss vss| AR41
A6 |\ss vss| AR48s
AC10 |yss vss|_ARS1
AC14 |yss vss|_AT4
AC46 |\ss vss| AT14
A4 |yss vss| AT19
ADL7 |ysg vss|_AT36
AD20 |yss vss|_AT45
AD6L |\ss vss|_AT52
AEB |\ss vss|_AT58
AE13 |yss vss| AUL
AF1 ss| AUT
AF17 xi xq AUL1
AF21 |\ss vss| AU28
AFA7 |yss vss|_AU32
AF48 |yss vss| AUS1
AF50 |\ss vss| Av17
AF51 |yss vss| Av21
AF52 |\ss vss| Av22
AF53 |yss vss|_AV34
AF55 |\ss vss|_Av40
AF56 |\ss vss|_Av4s
AF58 |yss vss|_AVE5
AF59 |\ss vss| AW
AGT |yss vss|_AwL3
AGLO |yss vss|_Aw3
AGL4 |yss vss|_Ave1
AGL8 |yss vss|_AY4
ARAT |yss vss| AY9
AGE2 |\ss vss| Avi4
AGEL |yss vss|_AY19
A4 |vss vss|_AY30
A8 |\ss vss|_AY36
A7 lyss vss| Av4l
AJ13 |yss vss|_AY45
AJ16 |\ss vss|_AY49
AI20 |yss vss|_AY55
AI22 |yss vss|_AY58
AI26 |yss vss|_BAL
AI30 |yss vss| BALL
AJ34 |yss vss| BAL7
AI38 |yss vss|_BA21
AJ42 |yss vss|_BA26
AI45 |yss vss|_BA32
A48 |yss vss|_BA48
AKL |yss vss|_BAS1
AK52 |yss vss|_BB53
AL10 |yss vss|_BCS
AL13 |yss vss|_BC13
AL17 |yss vss| _BC57
AL21 |ysg vss| BD8
AL25 |\ss vss|_BD12
AL28 |yss vss|_BD16
AL33 |\ss vss|_BD19
AL36 |\ss vss|_BD23
AL40 |\ss vss|_BD27
AL43 |yss vss|_BD32
AL47 |\ss vss|_BD36
AL61 |\ss vss|_BD40
AVE |yss vss| BD44
AML3 |yss vss|_BD48
AVRO |\sg vsg|_BD52
AVR2 |\ss vss|_BD56
AVR6 |\ss vss|_BES
AMBO lyss vss| B
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TTILE
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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
Il NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

=i g

051- 9277
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Processor Load Line :

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

-2.9 mbhs

CRI TI CAL CRI T1 CAL CRI Tl CAL CRI TI CAL

CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL
1Cl1612 (1 C1613: C1614 1 CEJFGlS 1 Cé_':640 1C1641 |1 C1642
T TRy T E T ik 5

1 ClGOSl C1609 1 C1F610 _i C1F611 |2 CLe
R Q%gw 2%@ =

CPU VCORE DECOUPLI NG
Intel econmendation (Table 7-1): 16x 2.2uF, 12x 22uF, 3x 330uF
CRI T| CAL CRI T| CAI,CRI T| CAL

CRI T| CAl,CRI T| CA,CRI Tl CA,CRI T1 CAI,CRI TI CAL
illiClGOS C1606 1 C1607 |

CRI T| CAL

~

2
I

o CRI TI CAlg CRI TI CAL

1207 _=PPVCORE S0_CPU
JiClGOO 1 C1601 1 C1602 1 C160 1 C160 %LgF % % %
& & & & & v D% T A% v T %
—Fxgé Tg T Tgé Tgé —Fxgé —Fxgé b TR —Fxgé R T
oCRI T1 CAL CRI Tl CAL CRI Tl CAI,CRI Tl CAICRI TI CAI,CRI T1 CAL,CRI T1 CAL CRI T1 CAL 4CRI T1 CAL gCRI T1 CAL CRI TI CAL CRI TI CAL CRI T1 CAL JCRI T1 CAI,CRI Tl CAL JCRI T1 CAL ¢CRI T1 CAL gCRI T1 CAL ¢CRI T1 CAL ¢CRI T1 CAL gCRI T1 CAL JCRI TI1 CAL gCRI TI CAL._ CRI TI CAL
Ji(%iéﬁlfi_ 1 CLJ,}'617 1 (%:1615{ (é:lGli(é:lGZO (%:1621 C1622 1 (%:1623 (%361_624 1 CEJGZS 1 C1626 (%:1627 1 Cé.':628 1 C1629 (%:1630 1 C1631 C1632 1 Cé.':633 1 (%:1634l (%:é.635l (%:&636 (%:é.637 (%:1638 Cé]g_639
v T, 8% —% & & & w—% v T % T % & TN T % v T, % %,——%/—% & & & & &
Tes Thy T T 4 T 4 e Thl o Ta o T 4 T o OTE T T o T T o OTE T The Th Th Th T
PLACEMENT_NOTE ( C1655- C1666)
placek;'(luslel‘ki-\tlunuon'ii:lsllldz/-\L CRITTCAL CRITTCAL CRITTCAL CRITTCAI CRITTCAL CRIMTTCAL CRITTCAL CRITTCAL CRITTCAL CRIMTTCAL CRITTCAL CRITTCAL CRITTCAL CRI Tl CAL
C1655 1C1656 |1C1657 |1Cl658 [:Cl1l659 |[1Cl1660|:Cl166 1C1662 |t C1663 1C1664 |+ Cl66 1 C166 1C1667 | C1668 1 C1669 C1670
C o — 1‘90ng — 1‘90ng — 1‘90ng — 1‘90ng o L 1‘90ng - 1‘9% — 19 - 1‘90ng - 1‘90ng — 1‘90ng - 100” — 190 - TouU C
T %02 {5R 2 %02- {5R 2 %02- {5R 2 %02- {5R z %02- {5R %02 {5R z %Oégt {5R z Oé'gti(sR %02 {5R z %02- {5R z %Oégt {5R z %Oégt {5R z Oé'gti(sR %02 {5R z %Oém T %02 {5R
PLACEMENT_NOTE ( C1667- C1679) l
PLACEMENT_NOTE ( C1640- C1645)
1 j—
Loggo Lo Log Lo | oo
g Tz 3 ’3%‘::’ ’Zi‘j\:’ ZLAUF
Ti«xs B2- SM XNE B2- SM XNE B2- SM XNE B2- SM TEQ&XQE 62 s
CPU VCCI O VCCPQ DECOUPLI NG
Intel rocommendation (Section 6.5); 26x uF. 10¢ 1ouF. 2x 330uF CPU VCCPLL DECOUPLI NG
PLACEMENT_NOTE ( C1684- C167F) Intel recommendation (section 6.4): 2x 1uF, 1x 330uF
1007 =PP1V0L_)_QO_ODLJ_V(£I O lF'I ace on bottom side of UL000 PLA;NENT;MJ[TEU;:::AE' C‘l671) ;
B lC1684 1C1685 ([1C1686 |1C1687 |1Cl1688 |1C1689 ([1C1690 ([1Cl1l691 [1C1692 ([1Cl693 |1Cl694 |1C1695 JiClGQG _ 1R1602 = == LL_ R7: B
/F — 1V ::i,': ::i,': ::i,': ::i,': — JF — JF — JF — JF — JF — JF i/': ’ == N ’ ’
TX’ y 2 1% 2 1% 2 1% 2 1% zgkf zgkf zgkf zgkf zgkf zg;{ —IEB{ oW
402 402 402 402 402 402 402 402 402 402 402 402 402 40
< .
JiC1697 1C1698 (1 C1699 [1C169A |1 Cl69B |1 C169C |1 C169D AE Cl169E [1Cl169F |1Cl161A |1Cl61B LClGlC JiClGlD
igéf :: gé,F - igéf - igéf - igéf - igéf - igéf igéf — R —}E = igéf W e U VOGRLL Low pass filte
TH# OTE OTE TE OTHW TR TR OTE TE OTE TE TE TH
' ' L

PLACEMENT_NOTE ( C1672- C1681)
62D C162E C167A C167B C167

X5R X5R RMX5R

T%wéﬁd T%ﬁT%lTMPT

Laerolaere Lgere Lgerm
T Ii%s':{ B2- S’MIZ\i%SNQE B2- SMT;g;-Bz-SM
d} Appl e I nc.
NOTI CE OF (IzRODRI ETARY PROPERTY:

SYNC_DATE=10/ 03/ 201
e —————

Intel recommendation: 1x 10nChn resistor, 1x luF 0402
0. 010
1 2 = _S0_| ] VCCPCQE 7 12
%
18w 1C167F
otbs )
Note: The smal | est 10mChm available in the library are 0805s THE | NEORMATI ON_CONTAI NED. HEEE N |S THE
2 PROPRI ETARY PROPERTY OF APPL
X e POBLOSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 16 OF 109
— Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 14 O: 73

8
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12 o 7 _=PPVOCRE SO_CPU VCCAXG

VAXG DECOUPLI NG

Intel recommendation (section 6.3): 18x 1uF(9 no-stuff), 10x 104F(2 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 CRI TI CAL CRI TI CAL

Graphi cs Load Line

8x 22uF(2 no stuff), 4x 470uF(2 no-stuff)

-3.9 nmbhns

* C1700 * C1701

CPU VCCSA DECOUPLI NG

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

PLACEMENT_NOTE ( C1758- C1762)

3x 10uf, 1x 330uf

2 Cen 2 Cer 2 Cer 2 Cer e,
PLACEMENT_NOTE (C1717- C1722)
AXG_ACOUSTI C: NO | AXG_ACQUSTI C: NO AXG_ACOUSTIC: NO|  AXG_ACOUSTI C AXG_ACOUSTIC: NO|  AXG_ACOUSTI C: NO AXG_ACOUSTI C: YES |  AXG_ACQUSTI C: YES AXG_ACOUSTI C: YES | AXG_ACOUSTI C: YES | AXG ACOUSTI C: YES |  AXG_ACQUSTI C: YES
+C1717 +Cl1718 + Cl719 + Cl720 + Cl722 1 C1727 1C1728 1C1729 1 C1730 1Cl731 1C1732
22UF 22UF —— 22UF —— 22UF 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
20% 20% —— 20% 20% — 20% -1 —T— 20% —T— 20% —T— 20% 20%
6.3v v v 6.3V 5 4V 2 5 AV 5 AV 5 4V 5 AV
2 X5R- CERVL 2 X5R- CERVL 2 X5R- CERVL 2 X5R- CERVL 2 XsR-CERML X5R X5R X5R X5R X5R
0603 0603 0603 0603 0603 202 202 202 202 202
PLACEMENT_NOTE ( C1723- C1724) J_
1C1723 1Cl724 1C1725
— —270UF — —270UF 270UF
20% T 20% 20%
2 2v 2 2v 2 2v
TANT TANT TANT
CASE- B2- SM 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
' C1738 t C1739 ' C1740 1 C1741 1 C1743 1 C1744 1 C1745 1 C1746 1 C1747
1UF —— 1 —— 1 —— 1 — 1UF —— 1 —)— 1 —— 1 1UF
10% — 1% —— 1o — 1% — 0% — 1o — 0% — 1% 0%
iov iov 1ov iov 1ov 1ov 1ov
2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR
02 02 02 02 02 02 02 02 02 12 7 _=PPVOCSA SO_CPU

Place close to UL00O on bottom side

1 c1748 1 c1749 1 c1750 1 c1751
10UF 10UF 10UF 10UF
2

2R
Bded
3
2R
Bded
3
_|N
2R
Bied
3
2R
Bded
§

.|' C1756
270UF
20%

v

Tt

CASE- B2- S

)

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

R1702

0.010

ep1 Couguornn 712

.

Place on bottom side of UL000

C1763 1 C1764 t C1765
—— 100
. e, 2 Cer

1 Cc1762
1UF
— %
1o
2 xsr
02
1 C1766 1 c1767
10U 10UF
2 Gon 2 Gon

SYNC MASTER=K21_M.B

SYNC_DATE=07/ 29/ 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 THI S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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051- 9277
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OM T_TABLE
PCH- PPT- MB- SFF- ES1 OM T_TABLE
SYSCLK_CLK32K RTC AL9 BGA A37
o0 @—‘ngi QPBD- MVD15462 WO/ LADOF“% 1 s (—POLE ENET D2R N BJ33 |pERNL Ul800 SVBALERT*/ GPI 011 H12 o,  SVBUS PCH ALERT L .
NCxX——— (1 OF 10) FVL/ LEW e o )—PCLE ENET D2R P BL33 |pERPL PCH- PPT- MB- SFF- ES1 SvBCLK_F17 —pSVBUS PCH CLK oy 4 o0
>
FWH2/ L W 16 » s am—PCLE ENET R2D C N BB30 |peTNL 8D ABA\G/S15462 SMvBDATAL_F10 SVBUS PCH DATA a4 oo
re REseT L f1o RS LA%W“—> 1 o qoom}—POLE ENET ReD C P AY30 |pETP1 (2 oF 10 g <
16 - RTCRST* (@) FVFA L FRANE* LPC FRAME R L 1 1
- %) 7 gy LPCFRAMERL
o E_AP_D2R
N BJI35 |pERN2 ) SMLOALERT*/ GPI 060|_H22 B_EXTB SEL_XHCI
PCH SRTCRST L 23 * - « | Ha0 oo PAE AP DORN g BI55 | H22 g USE 16 24
) ~ o . 'r%@u 0 o coaFar 167w En PO @ o o [D—PAEAE PR P 235 pEre 2 smocd KI2__g  SM POHO GK o «
" = g TBT PYREN PCH ooy oo o0 57 ¢@m—PCLE AP R2D C N &= 5833 |PETN g SMLODATAl A9 oo SM. PCH 0 DATA
D 16 _PCH | NTRUDER L 2271 NTRUDER* ( w v o _POE AP ROD C P = AV33 et 5 G CED “ & D
SERI RQLY4 Sty _PC SERI RO e
PCH | NTVRMEN L c21
© - I NTVRVEN | A s PO E FWD2R N BHS6 |pERNS SML1ALERT*/ PCHHOT*/ GPI 074 ©® g, USB EXTD SEL XHCI o
SATAORXN| o~ SATA HDD D2R N 38 o8 o O—PCLE FWD2R P BK36 |pERP3 SMicLK/ Pl osel D12 o SM. PCH 1 OLK oD « ©
HOD -
Lo BIT LK R ras SATAORXP o SATA 2R P 36 68 + @onPOE FWRD C N BF33 |pETng SVLIDATAY GPI O75| CLL gy SM. POH 1 DATA D e m
69 16 - HDA_BCLK SATAOTXN| SATA HDD R2D C N 18 68 s @ POE FWRD C P BDS3 |peTp3
VSel strap not functional (VCCVRM = 1.8V) SATAOTXP|_AUL - SATA HDD R2D C P OOty 38 o8
o0 10 _HDA SYNC R -7 HDA_SYNG g g » [m>_PCLE_EXCARD D2R N BI37 |perna v
- g SATALRXN|_ANG TA 2R N s s [ry—PCLE_EXCARD 2R P BL37 |pERP4 z
16 _PCH SPKR - SPmDD_ PLTRST#) — SATALRXP|_ANS SATA ODD D2R P N + q@m—PCLE EXCARD R2D C N BD35 |pETha - (IPUIPD  c_cki| L3 TP CLI NK CLK .
SATALTXN|_AR3 SATA ODD R2D C N s s PCl E EXCARD R2D C P BF35 |peTPa - D J1 TP
16 _HDA RST R L o F35)ipA ReT SATALTXP| ARL SATA CDD R2D G P < o (1 PU I PD) CL_DATAL CLI NK_DATA .
o= = ———p—— 0 e~ T[0Ty ¢ * CL_RST1*|5M8 TP _CLINK RESET L
L — o— 13
s NC PCIE 5 D2RN BJ39 |pERNS
69 40 5 [TR)—-HDA SDI N0 - B0 HDA SDINO (1 PD) SATA2RXNLADY o, TP SATA C D2RN s NC PCIE 5 D2RP BL39 |pERPS :
B IE :x zg $ - ?332 HDA_SDI N1 (1 PD) SATAZRXP%‘M s NC PCE 5 RPD CN AY35 |pETNG E _—
s - o HDA_SDI N2 (| PD) SATA2TXNLALS g TP SATACRZD ON s NC PCIE 5 RD CP BB35 |peTPs PEG A CLKRQ/ GPI 47| _R8 PEGCLKROA L GPI O47 .
s TP HDA SDI N3 - 5 JHDA_SDI N3 (| PD) SATA2TXPL ALL g TP SATA C RPD CP CLKOUT_PEG A N_AF44 TP _PCl E_CLK100M PEGAN
s NC POE 6 D2RN BH0 |pERNG CLKOUT_PEG A_P|_AF46 TP POl E CLK100M PEGAP
s 25 16 _HDA SDOUT R &7 |HDA_SDO(1 PD- BOOT) SATA3RXN|_AD8 TP_SATA D D2RN s s NC PCIE 6 _D2RP BK40 |pERPS el
JTAG | SP_TMS K35 IE SATASRXP ﬁzg 1P _SATA D DZRP ° s _NC POE 6_R2D CN BD37 |pETNG
e e S Ty - :x,m,ir;i/@;o% < SATASTNZ= IE Ssﬂﬁ g zD i s s NCPOE 6 ROD CP BF37 |peTps CLKOUT_DM _N_BB24 DM_CLK100M CPU N 1060
o EREL MEDILA SERSE ROl Y =2 1HDA DOOK | 1 013/ () SATASTXPLACL g TP SATADRDCP CLKOUT DM _P|_AY24 DM _CLK100M CPU P 066
e s _NC PCOIE 7 D2RN BJ41 |pERNT . oD
SATAARXNNLAES o, TP SATAE D2RN & s NC POE 7 D2RP BL41 |pERrp7
XDP_PCH Tt ML7
o0 22 (9 cK - JTAG_TCK (I PD) 9: SS::TMRXP 25; - Ig 5522 E EéEPCN . —PP1VO5 SO PCH VOO O SATA . s NC PCIE 7 R2D ON AY37 |peTny CLKoUT DP N_ANLO TP PCH CLKOUT DPN \
TA4TXN| - s NC PCIE 7 _R2D CP BB37 |pETP7 - DP Pl_ANL2 TP_PCH _CLK
C o0 23 [Ty XDP_PCH TNVS - M5 1TAG TVB (1 PY) '; SATA4TXP|_AHE TP SATA E 2D P . PLACE_NEAR=UL800. ABLO: 2. S4mm ¢ Ckour oP AL ANIZ g TP PCHOKQUT DPP __  momys
XDP_PCH TDI u12 A3 3R71_%30 s NC PCIE 8 D2RN BJ43 |pErns C
o0 23 (T - JTAG_TDI (I PY) SATASRX - IE 55212 E g:: s § L s NC PCIE 8 D2RP BLA43 |pERps cLkiN DM _N_BDL7 PCI E_CLK100M PCH N o o
XDP_PCH_TDO ML2 SATRSRIP o> ° 5. s NC POE 8 RID ON AYA0 |pETNG CLKIN_DM _P|_BF17 PCI E_CLK100M PCH P 6w
69 23 (OO} - JTAG_TDO SATA5TXN| ﬁi TP_SATA F_R2D 6 Y s _NC PCIE 8 R2D CP BB40 |peTPS
SATASTXPLAIL g TP SATAF RRDCP &
s PCI E_CLK100M ENET N AD48 |l KOUT_PCI EQ CLKI N_G\D1_N_BB26 PCH CLKI N _GNDNL
AB1! — L -t 16
Pl Ak R AL SATAI COVPX ABlg 68 PCH SATAI COMP R . PCI E CLK100M ENET P ADEO |cKQUT_PCI EG ntrolled by PCl ECLKRQG# CLKI N_GND1_P|_AY26 CLKI N GNDPL »
o0 43 GO0} - SPI_CLK SATAI COVPI [ 3 16 6 SSD CLKREQ L - M |PCl ECLKRQD* / GPI O73
— m—== -
o
69 43 SPI_CSO R L - AB8SP| _CS0* ) SATMWO% ZPZEJAOE N UL800. AFL2: 2. 54mm s _PCIE CLK100M FWN & AE49 [cLKOUT PCI EIN 0 CLKI N_DOT_96N_M24 PCH CLK96M DOT N 16 68
cowpl |_AFL PCH covp = NEAR= . 2. bal - = -
TP SPI_CSl L ABG N SATASCOM! A SATAS s POLE CLKIOOM FWP =531 lakaut_Pal E1P CLKI N_DOT_96P|_K24 PCH CLK96M DOT_P. o o
- SPI_CS1, SATA3RBI AS| PCH SATA3RBI AS 16 _FW CLKREQ L - U8 |pcl ECLKRQL*/ GPI OL8 é
PLACE_NEAR=U1800. AH4: 2. 54nm
SPI_MOSI R w8 WO -
69 43 (OO} - SPI _MOSI (| PD- BOOT) SATALED* PCH SATALED L 16 1R1832 o0 37 5 (0T} PCl E_CLK100M AP N - AD40 |cL KOUT_PCl E2N d CLKI N_SATA_N_AK8 - PCH CLK100M SATA N an L e
750 o0 37 5 ¢OT}—PCLE_CLKI00M AP P o= D42 |cLKaUT_PCI E2P CLKI N SATA PL_AK6 K100M SATA P
o 45 E>—-SPL_M SO & Y2|sPI_M sO(1 Py SATAOGP/ GPI C1| M2 DC2 PCH GPI Q21 DP AUXCH | SOL . 2 ow o 10 (AP CLKREQ L o T4 PO ECLKRQ*/ GPI 20 - e
I PU SATALGP/ GPI 019 RL 0P DC3 PCH GPI 019 SATARDRVR EN o - = , %01 g
8 PCI E CLK100M EXCARD N AAA9 |CLKOUT_PCI E3N REFCLK14IN 349 o,  PCH CLKI4P3M REFCLK am = s
_PPVRTC 3 PCH = N PCI E_CLK100M EXCARD P AA51 | KOUT_PCI E3P
2017 7 WM EXCARDCLKREQL g B8 |pOECLKRGB*/ GPI (25
o CLKI N_PCl LOOPBACK| _E51 PCH CLK33M PCI I N 25 69
» IP_POE CLKI00M PEAN o, V48 0LKOUT POl EN DOES TH S NEED LENGTHVATGH??2?
PCl E CLK100M PE4P 5
R1802* 'R1803 o 1B CLKQUT_PG E4P
20K 20K 1 JTAG DPMUXUC TRST L MLY |pci ECLKRQ4* / GPI 026 XTAL25_INWO o, SYSCLK CLK2SMSBR 1660
506 5%
d . 11200 oo 16 _LPC AD R<0> R1860 33 2 LPC AD<0> o 414 60 xTAL25_ouTl V61 o £\
B Rl’?s%ﬁ %801 8, 2 Hon 1o LPC AD Rel> R1861 33 1m2 e M % LPC AD<> @@ o a1 a3 69 e e E_CLKI00M SSD N AB40 |aLKOUT_PQl ESN =PP1V05 SO PCH VCCDI FECLK
> 5% 16 _LPC AD R<2> R1862 33 i AANZ V20W W 2001 ) po ADeps o a1 45 6 o qO—POE CLKIOOMSSDP o, AB42 |0 KOUT_PClESP T = B
2 :;j""" {_RTC RESET L 1 16 _LPC AD R<3> RI863 33 i anaz o0 VPW W %1 1 pc Apc3> EE o 414200 CDENETOKREQL .y KB FPEREGRE L 04 '
2 2 PCH SRTCRST L 1 16 _LPC FRAME R L R1864 33 IAANZ S VAW M 291 ) pc FRAME L 6 4143 60 RS9
POH | NTRUDER L . T iT2ow W 201 oD o _TP_PCIE CLKI0OM PEBN g AF40 ol KOUT_PEG B_N 0.9
FCHLLNTVRREN L * oo HABIT AR R e R B 2 A2 HPA_BIT_cLK oD © @ o : WQKM}EQBJ Y
= = THB5T T Z7mm 5% 120w M 201 10 PEGCLKROB L GPICE6 g PEG_B_CLKRQ'/ GPI C66 EAR=! : 2012
cLeoz * 1 CL803 o0 0 MDA SV R N EAREORB00 T 7T 27 et A HDA_SYRC oD © 0 & e XCLK_RCOVP|_ACA9 PCH ngLlfclgégvP Le00. Aoas: 2. sAmm
1.0UF —— —— 1.0UF - = . TI.Z7mm 5% 1720w W 201 _ -
6.5 e wi HARSTRL . oo RI812 33 _is\A2 HDA RST L oD ¢ 0 o0 e s (oom}—PEG ALKIOOM N @=—B4 |cLkauT_PCi EBN
a4 o NEARE “F35T T, Z7mm 5% 1zow W 201 o« qom}PEG CLK10OM P o "B46 |cLkouT PCi ESP
e o w0 HOASDOUT B e RABLS 35 A2 HDA_SDOUT o 1000 w PEG OLKREO L - 23|PoECLKROE*/ Pl 015 H50 TP_PCH GPl CB4_ CLKOUTEL
=PP3V3_SUS_PCH GPI O 71718 19 ] = TK377T. Z7mm S%  TZow W 201 D> o - 0 (Iopgcw’g&%xo/ GPl 084 - EXO0 .
=PP3V3 SO PCH GPI O
7T 92530 NO STUFF 69 34 PCl E_CLK100M TBT N W4 |CLKOUT_PCI E7TN m |°P|§%§65)X1’ GPloss| D48 g TP PCH GPI 065 CLKOUTFLEXL s
R1840 69 34 PCIE_CLK100M TBT P W6 | kouT POl E7P ) ( -
w6 10 | TPCPU_CLK100M N L0, as 10 (PR)—1BT CLKREQ L - H ﬁ%&% ?é)@' 46 "'-d (I%SQJTFLE)le GPI 066|_A9 TP PCH GPI 066 CLKQUTFLEX2 s )
NO STUFF 59 PURCK
R1877 4.7K IAAAZ PCH SPKR . R1841 U gow se 23 | TPXDP CLK100M N - RL2 |CLKOUT_| TPXDP_N %S%’Gl Pl os7| J51 o TP PCH GPl 067 CLKOUTFLEX3 .
RI878 10K 1aaA2 S UEOW M 291 poH SATALED L 1 0 - [ sz | TEXOP CLKIQOM P wpARLO [CLKOUT | TPXDP_P a g
5% zow W 201 s 10 | TPCPU CLK100M P 1 2 g - -
R1834 10K IAAAZ DP_AUXCH | SOL 23 25 o
R1833 10K 1 2 5% 1/ 20W M 201 SATARDRVR EN 1/ 20W
40 NN w1 ° 201
10K 4 > FW CLKREQ L
NN 55 i R1885
RIB69 10K in\a7z & U2W " B p qureoL o o0 25 [TR)—SYSCLK CLK25M SB 1 2 o SYSOLK CLK25M SB R .
RIBA4 10K 4 aAA/z 0 T2W 0 exoapn QLKREQ L . 20 m/% 1.8V -> 1.1V
R1845 10K 5%  1/20W M 201 . . 1
AN s A DPMILC TRST_L 1 Unused cl ock termnations for FCI M Mode PLACE_NEAR-UL800. Wh9: 5. 1 R1886
R1847 10K 1 nnAA"z ENET_CLKREQ L 1 "
A RIB14 10K 2 apn/l 0 T2W 01 peg qieo L . o0 10 _PCH CLKOBM DOT P R1891 10K 1 > -
R1815 10K LAAAL 5%  1/20W W 201 {pT OLKREO L 16 56 68 16 _PCH CLK96M DOT N R1892 10K 1 , 5% 1/20W W 201 2%1 A
RI843 10K i nan2 S UEW W B oon o KREQ L oo CLK100M SATA R1893 10k 5% Tzow W 201 SYNC MVASTER=J30 M.B SYNC DATE=07//2// 2011
6 16 38 P 1 2 TTCE
5% 1/ 20W M 201 68 16
RI846 10K 1znn 2 PEGCLKROA LGPl 047 1 oo 10 PCH CLK100M SATA N R1894 10K . g v MW W = PCH SATA/ PCl e/ CLK/ LPC/ SPI
R1848 10K 1 p S% 2w W 201 pEg) K L 5%  1/20W W
Q ROB L GP| CB6 1 s 16 _PCI E_CLK100M PCH P R1895 10K 1 > DRANTRG NOVEET
R1853 10K A B 5% 1/ 20W M 201 B 0 1 2
AN Ao s P ALERT L 10 o0 10 _PCIE_CLK100M PCH N R1896 10K 1 , o%  Uow W Appl e I nc 51-9277
R1854 10K IAANZ USB_EXTB SEL_XHCI 16 24 5% 120w W . T
R1855 10K _iaapn2 120w W 201 ysp EXTD SEL XHO 10 o0 10 _PCH CLKI4PSM REFCLK R1897 10K 1 2 - S 2.8.0
5% 1/ 20W M 201 5% 1/ 20W M
10K NOTI CE OF PROPRI ETARY PROPERTY:
T RIBZ9 10K AN Aoy MEDLA SENSE ROV - v PO CLKLN OOPL R "\ e BELECRATLEN 000N JER LR N S The
. . . % ERT
1 Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. 2o PCH CLKLN GNDML e W T PSSR AGREES TO THE FOLLOW NG
= Connect to ENET_MEDI A SENSE via 12K R if HDA = 1.5V. oo R N s DOCVENT | N CONFI DENCE 18 OF 109
_ — H . . RODUCE YT
If HDA = SO, nust al so ensure that signal cannot be high in S3. 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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8 7

o
(03]
IN
w
N
=

=PP3V3 SUS PCH GPI O 7 16 17 18 19
=PP1V05 SO _PCH VCCI O POl E 7
PLACE_NEAR=U1800. BF19: 12. 7nm
R1905'| |'R1900
10K 49.9 OM T_TABLE OM T_TABLE
J/zt?:\?v irznw U1s00 u1800
PCH- PPT- MB- SFF- ES1 PCH- PPT- Q/GIE SFF- ES1 Ao
N2S N<O> BL21 BGA BL13 FDI_DATA N<O> o LVDS | G BKL_ON &=— P4 L BKLTEN SDVO_TW( & TP_SDVO TVCLKI NN 6
o o DM_N2S DM ORXN P8D Mp15462 D -RXNO = ) © °° ¢ 1 v | G PANEL bl QP8D- MVD15462 | AUA2 TP SDVO TVCLKI NP
) DM _N2S N<1> BL23 IpM 1RXN FDI_RxN1| BILS o FDI DATA N<1> am s e sqom-LVDS IGPANEL PR~~~ o, MI2L vDD EN (4 cF 10) SDVO_TVQ.K, - s
oo DM_nes Neo> BI19 |pm 2RXN (3 & 10) FDI_RaN[ BDL2 o FDI DATA Ne2> ame s D
D o o (DM _N2S N<3> e BL17 [DV 3RXN FDI_RxNG| BILL o  FDI DATA Ne3> ame e R1955¢ sqOMLVDS IGBKL PW___ o, L49) pkiTCTL SDVO_ST, 'S)p ARS] g TP SDVO STALLN .
FDI _RXN4|_AY15 o EDI_DATA N<4> amy © 56 1005 smofsérﬁgb) ARAO g TP SDVO STALLP 3
| o=
. DM _N2S P<0> BI21 |DM ORXP FDI_RXNS| AY12 o  FDI DATA N<5> ame e 1/ 20 NCx—L51 L_DbC_cLk
o o Iy DM_N2S P<1> o523 oM 1RxP FDI_RXN6| BJ9 o  FDI DATA N<6> ame e 28, mxﬂLrchm%#) SDVO | NTNL ATSO_ o, TP SDVO | NTN .
66 o DM N2S P<2> BL19 |pv 2RXP FDI _RXN7|_BF10 - FDI_DATA N<7> Qam e s SW&(:'SE;P AT48 - TP_SDVO | NTP 6
o o DM _N2S P<3> BI17 IpM 3RXP 1 NCx—R42 1L CTRL_CLK
FDI_RxPo| BI13 o  FDI DATA P<O> am o e = NCx—M40 |L_CTRL_DATA SDVO CTRLCLK| W2 g, DPA |G DDC OLK s
. 2N N<O> BD22 |pm 0TXN FDI_RxPL[ BL1S o  FDI DATA P<i> am e e (FROCTRIATA Ra4 DPA | DATA s
o o DM _S2N N<1> BB22 |y 1TXN FDI_RxP2| BF12 o, FDI DATA P<2> ame e NCx—2#2 lLvD | BG
o o DM _S2N N<2> BB19 |pv 2TXN E E FDI_Rxp3| BL1l o FDI DATA P<3> am o e NCxAH0 1L vD_vBG DDOPB_AUXNL AVBL o g DPAIGAUXCHN
o o @O DM_S2N Ne3> o517 (oM 3TXN FDI_Rxpa| BBLS o  FDI DATA P<4> ame e DDPB_AUXP|_ AM9 DPA 1 G AUX CH P o
FDI_Rxps| BB12 o FDI DATA P<5> am ¢ s NCx-AS5L I vD_VREFH DDPB_HPD| AY42 o,  DPA |G HPD s
— o= —
. DM _S2N P<0> BF22 |pm oTxP FDI_RxPG| BLO g  FDI DATA P<6> ame e NCx-29 [LvD_VREFL 8
66 o DM _S2N P<i1> AY22 |pm 1TXP FDI_Rxp7|_BD10 - FDI__DATA P<7> ame e o DDPB_ON_AY48 - TP DP 1 G B M.N<O> N
o o (O—DM_S2N P<2> o=—Y19 (DM 2TXP AK42 LVDSA_CLK* 9 E DDPB_OP| 2:[513 - TP DPIGB MP<0> 8
DM _S2N P<3> AY17 |pm 3TXP ED | NT|_BB1O FDI_| NT. s 66 AK46 || VDSA CLK X DDPB_1 - TP DP IGB MN<1> s
oo (DM S2NP<3> 00 o, AVIT] _ - oD NCX—— i DOPE 1P AY46 = TP DP 1G B MP<l> .
2 -
FDI_FSYNCO| BHL2 g  FDI FSYNC<0> oD o oo _PPVRTC 3 PCH e NCx—AR4G4L VDSA_DATAO* E DDPB_2N| BB44 g TP DP IG B MN<2> s
PCH DM _COVP BF19 [pM zcowP FDI_FSYNCL| BKE g FDI FSYNG<1> o NCx—ANAGHL VDSA_DATAL* - DDPB 2P| BBA6 g TP DP 1G B MP<2> o
1 B9 |om 1 Roowe A AN44T]| VDSA DATA2* > DOPB_ 3N BAO g TP DP IGB MN<3> s
FDI _LSYNCo| BK12 FDl_LSYNC<0> . 53-0%-5 NCx—2K404LVDSA_DATA3* < DDPB_3P| BASL g TP DPIGB MP<3> s
PCH DM 2RBI AS BK20 |pM 2RBI AS FDI_LSYNC1[ BB g FDI LSYNG<1>  fgmyses S W i 50
PLACE_NEAR=U1800. BK20: 2. 54nm v NCx—2R44 |t vDSA_DATAO DDPC_CTRLOL DL LG LG CLKC .
201 %]
'R1020 2 NCx_ANEL [l vDSA DATAL %&ﬂ%@ UA4 gy DPB | G DDC DATA 8
750 D:E DSWRVEN_F22 o  PCH DSWRIVEN NCX//:TNZK; LVDSA_DATA2 [a] st
o v _PCH SUSACK L F1g|susacis (1 PU) % Nex_AK42 || vosa_paTas DOPC AN ADL gy OPBIGANXGIN o C
C e oJ! DPVROK A21 g PN DSW PYRGD - cme e poPC AP AN g PBIGAXGHIE
41 25 [T —PM SYSRST L - Lilsys ReseT* L(H A& vDSB_CLK* ~ DDPC_HPI @ DPB 1G HPD 8
= = VAKE* )8 g PCIE WAKE L ams v 'R1909 A4 1 vDSB_CLK V)
25 2 PM % MLO |Sys_PWROK w 100K = DOPC ONL BAS o TP DPIGCMNO>
(.'7) CLKRUNF/ GPI 082| T2 gy PM CLKRUN L Yo $oow NCx—AVBOJI VDSB_DATAO* o DOPC OP| BSSL g TP DP IG C MP<0> s
. PM PCH PWROK M2 | pvRoK S zggl NC. ALA9 ]| VDSB_DATAL* DDPC_1N|_BD48 - TP DP IG C M.N<1> 1
2 SUS STAT*/GPI0B1| 6 g LPCPWDWL  myyezsas NCx—2I51LvDsB_DATA2* DDPC_1P BDSO g TP DP 1GC MP<l> s
- PM PCH APVIROK &3 | apviRaK 1 NG AFBOIL vDSB_DATAS* DoPC 2N BF46 g TP DP 1G C MN<2> s
SUSCLK/ GPI 062|_D3 > PM CLK32K SUSCLK R lou) R = DDPC 2P| BFAS g TP DP IG C M.P<2> 8
66 26 10 PM_MVEM PWRGD B12 | DRAMPWROK NC AMAB || VDSB_DATAO DDPC_3N|_BE49 - TP DP I G C M.N<3> 8
< ¢ SLP_s5+/ GPI 063|_F6 e PMSLP S5 L oo 7 4 e Nc><—AL5; LVDSB_DATAL DoPC 3P| BESL g TP DP 1G C MP<3> d
B2 * *[ K10 AJ49 || VDSB_DATA2
sz (y—EM RSMRST L - ORSMRST itz’z* Poe zm ztg 2 t B e & AHA8 || \DSB_DATA3 DDPD_CTRLCLK|. M8 o TP DP 1G D CIRL OLK .
B . < (.01 Jo— - e -
1 PCHSUSWRNL o CL3ISUSWARN'/ SUSPWRDNACK/ GPI CB0 DPER GTRERATAL 12 qugp TP DP IGD CTRL DATA & =
SLP_A* OC7 - TP_PMSLP A L
4125 17 [Ty—PM PYRBTN L - KLHPWRBTN® (1 PU) s IECRT IGBLLE o6 lcRT_BLUE DDPD_AUXN AULE TP DP 1G D AN
g SLP_SUS* |yALS . PM SLP SUS L oD = e s _TP_CRT |G GREEN @—R46 [CRT_GreEeEN DDPD_AUXP|_AU44 TP DP |G D AUXP
62 42 41 SMC_ADAPTER EN H19 | ACPRESENT/ g} gel ¢ TP _CRT |G RED - U46 |cRT_RED DDPD_HPD|_BK44 - TP DP I1G D HPD 8
M= {55 beep 5) PVBYI BB8 o PM SYNC 10 66
- =D
12 [y PM BATLOWL & HO0lBATLON/ GPI O72 (1 PY) s TP CRT |G DOC OLK =49 [crRT_DDC Ok DOPD_ON BDL g TP DP 1G D MN<O>
SLP_LAN¢/ GP| CR9| A7 > MEM VDD SEL 1V5 L oD 7 5 6 %ﬂmﬁmfmm DDPD_OP)| :22 -p P DP 1GD MP<0>
PCH R L - F12Ri* DDPD_1 -p—— 1P DP 1GD MN<I>
e s _TP_CRT | G HSYNC @— B0 [CRT_HsYNC DDPD_1P| BD42 g TP DP 1G D MP<l>
TP_CRT | G VSYNC - N51 |cRT_VSYNC DDPD_2N|_BJ47 - TP DP |G D M.N<2>
poPD 2P| BL47 o TP DP IG D MP<2>
) -
PCH DAC | REF 5L [DAC | REF DDPD_3N_BL45 TP DP IG D MN<3>
B PLACE_NEAR=U1800. R51: 2. 54nm T48 |cRT_| RTN DDPD_3P|_BJ45 - P DP 1GD MP<3> B
'R1951
1K =
50
1/ 20w
M
, 201
10 18 17 16 7 _=PP3V3 SUS PCH GPI O =
R1983*
10K
506
1/ 20w
M
201, R1986 ——
1+ _PCH_SUSWARN L 2\/\9\/\1 PCH SUSACK L -
1/%0w
MF
201
=PP3V3 SUS PCH GPI O 7 16 17 18 19
=PP3V3_S0_PCH GPI O 7 16 18 19 25 36
=PP3V3 S5 PCH 7
R1985 1K 1 2 PM PWRBTN L
NW—s—rmow o1 e
R1991 8.2K 1 2 PM CLKRUN L
N ——mow ot e
R1982 10K IAAAL MEM VDD SEL 1V5 L 17 56 A
A 8% 1/20W W 201 SYNC MASTER=J30 M.B SYNC DATE=0//27/ 2011
R1925 1K IAAAZ PCI E WAKE L 617 37 T
5% 1/ 20W MF 201 H
PCH DM / FDI / PM Gr aphi cs
T
R1924 100K » 1 PM SLP S3 L 17 26 a1 62 051-9277
R1921 100K le W6 WIW W 2L pygposs L 2128 51 a0 e Appl e Inc. oo
RI922 100K 2 \pNATL ° VW W PR pygip g5 L 17 a1 62 S 2.8.0
R1923 100K L % T20W W 200 pygp gus e ROPI ROPERTY:
NNz 30w——F ot NOTI CE OF Pl Rl ETARY P ERTY:
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 19 OF 109
Il NOT TO REPRODUCE OR COPY I T
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OM T_TABLE
BH24 Uu1isoo AUs
NCx——=—TP1 F=="—x NC
NCx¢ ::fég P2 PCH- PPT- Q/GIE— SFF- ES1 ﬁvu'\; x NC
NCX— e Tree QPBD- M15462 g X NC
NCx—= (5 CF 10) a2 XNC
NCx——=TP5 F—=—x NC
m)&TPG L( NC
AN4O |1p7 AY6
| ——-XNC
ARA40 |1pg AYB L NG
NCx-2R2 TPo AL X NC
NCx w50 TP10 F( NC D
D NCx——=—TP11 F—=——x NC
NCx—E3|TP12 BCL o NC
NCx—AM [TP13 rRsvD| | BS o NC
NOx_AT4 |TP14 BD2 o NG
NoweAT2 |TP15 B4 L NG
oL e =
NCx—=—TP17 ==X NC
NGse_D24 |TP18 BE6 o NG
NG AD44 |Tp1g BF6 o NG
AD46 |Tp20 BF7
NCX——— ———XNC
NGOy BJ48 |Tp21 BAL o \G
NCseBL7 |TP22 BB NG
e TP PCH TP23 WO [1po3 L BB o nC
NC)(&TPZA i)( NC r—
| B4 s NC
FBI5 s NC
BHA9 |Tp41 BI7 NG
BBA42 [Tp42 :_ng NC
———-XNC
o8 39 B3_EXTA RX N -p—3J25 [USB3RNL [ usePON|_F24 B_EXTA N 20 o
o6 40 [TRy—USB3 EXTB RX N o BJ27 |usB3RN usaPop|_H24 USE EXTA P o Ext A (XHCI/ EHCl)
- — ——=— <D
s USB3 EXTC RX N - 531 lUSB3RNZ
om0 -
s USB3 _EXTD RX_N - BJ29 |USB3RWA USBPINL C25 gy USB EXTB XHO N Vi S Ext B (XHC)
=== USBPLP| A25 g g USB EXTB XHO P B 24 o0
o0 39 [T¥y—USB3 EXTA RX P o B125 |usB3RPL
C o0 a0 USB3 EXTB RX P 527 USB3RP2 useP2N|_C27 USB EXTC N s XHCI / EHC C
o [ry—USB3_EXTC RX P - BE31 |UsB3RP3 USBP2P| A27 gy USBEXTC P pmye Bxt C (XHO )
o TRy—USB3_EXTD RX P - BL29 |USB3RP4 ros s o
USBP3N B _EXTD XHCI N 24 68 ;
D (XHCI il : Track ?
o0 29 qooT}—USB3 EXTA TX N @=—B5F26 |usB3TNL m USBP3P| F28 gy USBEXTD XHOI P ey 2068 Bxt ( ) (Mobiles ackpad?)
68 40 B3_EXTB TX_N &= 5528 [UsB3TN?
> @o—USB3_EXTC TX N @528 [UsB3Thg % UsBP4N|_M26 TP USB 4N Unused
o qogT—USB3 EXTD TX N &= B30 JusBaTna USBPAP| K26 o g TP USB AP
e TP_USB_SDN
USB3 EXTA TX P BD26 D28
o8 20 - USB3TPL USBPSNL 20 gy RSVD: SD
o8 40 (OOT—USB3 EXTB TX P &=— Y28 lusB3TP2 USBPSP| B28 g TP USB SDP
BD28
s qOp—SB2 EXTC TX P - USB3TP3 TP_USB_WL.ANN
o qooT—USB3 EXTD TX P @500 |usB3TP4 UsBPEN|_H26 RSVD: W Fi
usBPeP|_F26 TP_USB W ANP .
%6 25 19 18 17 16 7 _=PP3V3 SO PCH GPI O USBP7N| 82 g USBHUBUWPN gy ;
R2010 10K IAANZ PCl | NTA L - DA9{PI RQA* USBP7P| B32 gy USB HUB PP e 260 USB Hub (Al LS/FS Devices)
RP011 10K s \NAV2 &% UZW W 0 pg inrs L - 8P RoE G
% b
R2012 10K izaA‘2 S% MEOW M 29t pg |NTC L - AP R a USBPBN| VB8 g g USB CAMERAN _  peysaoes Caner a
R2013 10K izppn2 °° VEOW MW 291 pal INTD L - 5P ROD* USBPBP| K28 g, USB CAMERAP ~m—y a0 0o
5%  1/20W  MF 201 g
USBPINL_C29 gy USB EXTB EHCI N CErS 2 o8
10 @O—ITAG GMUX NG - G46 |REQL*/ GPI CB0 USBPOP| A29 g USBEXTBEHC P p—y e Bxt B (E )
15 (@—BLC 12C MUX SEL - K44 IREQR*/ GPI B2
10 (oom}—PCH Pl 064 - F46 |REQB*/ GPI 04 UsBP1ON|_C31 B_EXTD_El N 8
USBP10P A3L gy USB EXTD EHCI P Y Ext D (EHC)
B TP_PCH STRP_BBS1 - F42 |aNT1*/ GPI OB T USBP11N|_H33 TP_USB BT HSN B
NO STUFF TP_PCH STRP ESI_L -2 a2 oPl 053 USBP11P| F33 g TP USBBT HSP RSVD: BT (HS)
R2054 10K ZAANA PCH STRP _TOPBLK SWP L - D44 |aNT3*/ GPI 085
S HEow w20 (1 PU- PCI ERST#) USBP12N| H30 g, TP USB 12N -
1 useP12P| F30_ g TP USB 12P Unused
10 @y—BLC GPI O - AA7 1P| RQE*/ GPIl G2
40 10 o [CEy—AUD | P_PERI PHERAL DET - A1 |p| RF*/ GPI B USBPI13N| MBS o g TP USB 13N Un d
2 10 [Ty TBT PVR REQ L - 45 |PIRQGH/ GPI O4 U(SIBgl‘jl)\%Pﬁ“% use
0 18 6 (CAy—AUD L 2C INT L - F40 |pI RQH/ GPI OB —
-
USBRBI AS* HC33 os PCH USB RBI AS
USBRBI AS A33 PLACE_NEAR=U1800. A33: 2. 54nm
1
s TP PCl _PME L - HZHPVE* (1 PU) 5220670
0c0*/ GPl 069 C17 & XDP DAO PCH GPI 059 USB EXTA OC L 18 23 19
F7 o <X _—
PP3V3 SUS PCH GPI O o - PLTRSTE OC1%/ GPI 010| AL7 g XDP DAL PCH GPI 040 USB EXTB OC L 10 23 e
= o= Janu
=PP3V3 S3 PCH GPI O e 0C2+/ GPI 041 AL @ XDP DA? PCH GPI O41 USB EXTC CC L am e = 2201
=PP3V3 SO PCH GPI O o w2 (OLPC OLKSSMSMCR o,  Ollgkour pPa OC3*/ GPI 042| DL6 @ XDP DA3 PCH GPI 042 USB EXTD CC L am e 2
7 1617 18 19 25 36 o v L PC_CLK33M LPCPLUS R E49 |0 kouT_Pal 1 oca*/ GPI 043 ALL g XDP DBO PCH GPI O43 USB EXTB CC EHCI L am =
TP_PCl_CLK33M QUT2 H48 | kouT_Pal 2 oCs*/ GPI 00| _B16 g XDP DBL PCH GPI Q9 USB EXTD OC EHCI L 2 =
R2016 10K 1 2 JTAG GMUX_TMS T GEEEEVTY - - T
R0L7T 10k VYV, m Tmw W B e o MK SEL i . TP POl _CLK33M QUT3 o 343 | kUt POl 3 005*/ GPI OLO| 23 g, XOP DB2 PCH GPI QIO AP PVR EN &
R0018 ToK lmz VT VA Y T T P i o0 25 (OOT—PCH CLK33M PCI QUT * A5 CLKOU{TPDL; oc7*/ GPl oL4|_HL5 @=XDP_DB3 PCH GPI 014 SDCONN_STATE CHANGE am e 2
PCH 1
5% 1/ 20W M 201
R2030 10K 1app 2 BLC GPIO 1
5% 1/ 20W M 201
NO STUFF Redundant to pull-up on audi o page
R2014 10K LAAAL AUD | P_PERI PHERAL DET 6 18 40
R2031 10K 1 , 5% V2w M 201 BT pyR REQ L
A NN w1 e
NO sTUFF Redundant to pull-up on audi o page SYNC VASTER=J13 M.B_NON_POR
R2033 10K IAANZ AUD [ 2C INT L 6 18 40 T
S TEwW W50 PCH PCI / USB/ TP/ RSVD
R2069 10k NGO STYFR XDP_DB3 PCH GPI O14 SDOONN_STATE CHANGE 12 DG RO
NN w20t 051-9277
R2060 10K iznn 2 XDP_DAO PCH GPI CB9 USB EXTA OC L 102 Appl e Inc.
R2061 10K ian 2 ™0 VW M " xpp DAl PCH GPIOMO USB EXTB OC L s ) ’ ' 8.0
R2062 10K 1 p 5% MW M 201 xpp pA2 PCH GPI O41 USB EXTC OC L 18 23 NOT| ROP| ROPI —
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:
R S ETRTLAL TR L N © Tre
R2067 10K 2 ,\/v\ll AP _PWR EN 23 37 62 THE POSESSOR AGREES TO THE FOLLOW NG
5% 1720w W 201 | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 20 OF 109
Il NOT TO REPRODUCE OR COPY I T
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2

Systenms with no chi p-down nenory should pull

D Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.
36 25 19 18 17 16 7 _=PP3V3 SO _PCH GPI O
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFQD: H
R2172% 'R2173 R2174% 'R2175
OM T_TABLE 10K 10K 10K 10K
50 % 50 %
Ul 8 0 0 1/ zﬁ}v #ZDW 1/ zﬁ}v #ZDW
(TBT_Cl O_PLUG EVENT_| SQL) PCH- PPT- MB- SFF- ES1 o] |22 ool 22
23 19 _XDP_FCl_PCH GPI Q0 - WL [BVBUSY*/ GPI BGA GPl 68| K42 of s MB RAMCFG3
1o (- EWPNE L - H0lcrior C&se'} &012452 GPlose[ M3 o o MB RAVCFG
10 DPMUX_UC | RO - A3 Pl ( ) GPio70| D40 o, o MB RAMCFGL
a1 10 SMC RUNTIME SCI_L - 245 |GPIO7 GPIo7il M1 o, s MB RAMCFQ)
TP_PCH GPI C8 @=— LT IGPI OB (1pu rswrsTs)
19 wWoL EN - S5 |LAN_PHY_PWR_CTRL/ GPI O12
23 XDP_FCO PCH GPI O15 - K6 |GPI 015 (1ry A20GATE| W3 @ PCH A20GATE 10
2 (OOT}—XDP_DD2_PCH GPI O16 AUD | PHS SWTCH EN PCH o, A3 ISATAIGP/ GPI OL6 NO STUFF
i@ LPPLUS GPIO ey BiicRiar (170 PECI [ AUL2 PECI 17 43 1 2 __CPU PECI B 10 42 o
10 DD PWR EN L e Blsaccweie2  —[O WY
34 10 _TBT G2SX BIDIR - K15 |Gp| cpa )] RCI N* GUG PCH RCIN L 19
a1 10 T)--SMC_WAKE SOl _L wp— CL5 |GPI Q27 (1 7 oepsar s9) -
23 XDP_DOO_PCH GPI (8 | SOLATE CPU NEM L PN P P AULO o POH PROCPVRGD RR140 0 izpp 2 cPUPWRD o =BPIVE_SO_PCH VCC DETERM 72022
s ¢oom}—TBT_SWRESET L R2180 0 inpp2 10 TBT SWRESET R L - R3|sTP PO/ GPicBa |2 W .
o zow XDP_DC1 PCH GPl 085 MXM GOOD W2 |cpl a35 6 THRMIR! P*|5BC0 g a2 PM THRMIRIP L R R2156 390 LANN A PM THRMIRIP L Q@ e e 522179
210 XDP_DD0_PCH GPI 086 _DP_GPU TBT SEL V6 [SATA2GP/ GPI 086 120w 2, 2K
2 XDP DD1 PCH GPI 087 JTAG | SP TCK - VB ISATASG CPI 087 INT3 3V |)R6 g POHINIT3VE L e
C 10 s I-—ITAG L SP TDO g NG | < BBy S cas Py R2178 2201
-
. JTAG I SP_TDI wp—ULO |SDATACUTO/ GPI 089 DF_Tvs| BCT PCH DF TVS 2 2K o CPU PROC SEL L o
1 PO PLTRSTH?
15 (om}—EWPUR EN_PCH - UL |SDATAQUTL/ GPI 048 ¢ e %6, DF_TVSIDM & FDI Term Vol tage
238 XDP_DD3 PCH GPl 049 ENET LOW PWR PCH AAL ISATASGP/ GPl 049 TS_vssi| AK10 > Set to Vss when Low
50 43 19 o=y —SPI ROM USE M.B - K7 |GPI 057 TS_VSS2, 2:1; NO STUFF Set to Vcc when High
TS_VSS: =
A Ts vssal AHLO R2130*
A5 - 1K This has internal pull up and should not pulled |ow
50
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 VSS NCTF L BL49
BJ1 - Q BL51
BJ3 [
£8J49 vss_Nerr| 22
BJ51 c51
BL1 D1
BL3 D51
BL4 El
= = =PP3V3 SO PCH GPI O
c2113 1
T CRI TI CAL
iov
ToT_PYR_EN goss i gh for 9TAG Programing O R 2 F o R
B WR EN 2 SOT891
U21004 JTAG TBT_ TCK flosy
JTAG | SP_TCK 1 08
e
5 3
JTAG I'sol ation due to glitch in and out of slecep 'R2113
rom PCH i NC
T T e o e T ! o £
NOTE: TDO from CR i s Push-Pull CMOS 1/ 20w
=PP3V3 S5 PCH GPI O ; 220 =
=PP3V3_SUS PCH GPI O 71617 18 _PP3V3 SO PCH STRAPS ORI TI CAL
=PP3V3 SO PCH GPI O 71617 16 19 25 36 - Q160 N
'R2188 SSMBNLSAF
10K N 10K
Stuff R2160 or R2574, not both oow  SOTe63 j 50w
M M
NO STUFF 201 %01
2 2
R2160 10K IAAAZ XDP_FC1 PCH GPI Q0 19 23 [ 1TAG | SP TVE DTKT JTAG TBT TNG oy =PP3V3 SO PCH GPI O
R2185 10K LAAAZ 5% oW M 201 FWPME L 19 © -
R2196 10K 1 AAA 2 Sh  MEow W 200 gve RUNTIME SO L 10 a1 2114 1
R2190 100K 1 \AA72 Zi ;izx i zz LPCPLUS GPI O 619 43 CRI Tl CAL 018
g =PP3V3 SO PCH STRAPS 1oV
NO STUFF Must stuff R2197 when R2180 NO STUFFed. o cer
R2197 10K 1 A2 TBT SWRESET R L 1 N Q2160 - 6 Sl
R2184 10K LAANAZ S%  Hzow W 2% FW PWR EN_PCH o R2199 SSMBN15AFE P SOT891
5%  1/20W W 201 10K il
R2150 10K 1ann 2 PCH A20GATE 1 Voow  SOTSe3 O l ) UZDJE-O
R2155 10K LAAA 2 5% MW M 201 poy ROIN L 1 v x® [my-TBT Ol O PLUG EVENT , -
5% mzow W 201 2 ol T
N\ R2194 10K 1 WL EN o--1TAG ISP TDI (4 s 15
R2192 10K NN oo e R 0w
AAAE e TN M 7 TBT GRSX BIDIR 19 3 1R2166 NC TS SYNC MVASTER=J11 M.B SYNC DATE=09/ 16/ 2011
R2193 100K LAAA 2 SPI ROM USE_M.B 6 19 43 50 _ L 10K 2201 mnc
R e =PP3V3 SO POH STRAPS i PCH GPI O M SC/ NCTF
R2191 10K 1 2 SMC WAKE SOl L 10 a1 L 20w = =
NN —s—zow w501 ro186 SSMBK15FV rp162 o201 - - T
R2111 20K o 1 DPMUX_UC | RO 1 SOD- VESM HE 051-9277
R2195 100K 2%1 S MEW M 200 AUD | PHS SW TCH EN PCH 2 25 N oK Appl e Inc. o
R2112 10K 2 AAA Zj iizx N"’: z"l DD PWR EN L 10 o o = <) 2.8.0
R2198 10K 2 1 % %oP_DDO_PCH_GPI DP_GPU_TBT_SEL 220t 2201 :
AN A e—F - B6 SEL 190 23 JTAG | SP TDO DT JTAG TBT TDO NOTI CE OF PROPRI ETARY PROPERTY:
<« L @ HEHEFATHRLOAALER L Ul © e
R2116 10K 2 ’\/\/\/1 T - ENET LOW PWR PCH s THE POSESSOR AGREES TO THE FOLLOW NG
o | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 21 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 19 O: 73
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7 20 22

OM T_TABLE
VCCACLK pin left as NC per DG NCx-AS51 [vecactk UI800  vsrer sus| M7 =ppsv sus po vsreFsus 2
PCH PPT- MB- SFF- ES1
22 7 _=PP3V3 S5 PCH VCCDSW R12 |yocepsva_3 BGA u27 =PP3V3 SUS PCH VCCSUS USB 722
@PBD-M®15462  veopuse( | 2o
TP_PPVOUT PCH DCPSUSBYP R10 [pcpsuseyp (8 10)
usB
VCCAPLLDM 2 pin left as NC per '\%G AVB1 |\vccapLLDM 2 VeRer| N36  =ppsv so PcH VSREE 0
PCH out put, for decoupling only o E— PQl / GPI O LPC
PLACE_NEAR=U1800. R15: 2. 54mm PPVOUT G3 POH DOPRTC R15 ) I —
M N LI NE_ W DTH=0. 2, U1s |) bePRTC % VOCAPLL SATAsl Awe
2210 1 M RECK W Do Ak24 | eft as NC per DG § VooAPLLSATASL A NG N\ od per DG
0. 1UF 2> __PP1VO5 SO PCH VCCADPLLA F BF40 |\vocADPLLA
X5R- CERM 2 22 __PP1VO5 SO PCH VCCADPLLB F BD40 |\ccADPLLB é vecsusHDaAl V31 =PP3V3RIV5 SO_PX USHDA .
0201 ’
22 16 7 __=PP1V05 SO PCH VCCDI FFCLK AC37 § AAL3 =PP1V05_S0_PCH VCCl O
- 55mA Max, 5mA Idle { AE37 ]VOCD' FrakN o AB15
AE39 3 //:g:
C 22 7 __=PP1V05 SO PCH VCCSSC AC3S5 |veesse AF15
AGL3
PPVOUT SO _PCH DCPSST U7 pepssT AGLS
M N_RECK-W DTHEO, 5 veal g | AJL7
C2222 1| VameEs sy 2 _PP1VO5 SO PCH VCCCLKDM _F AP39 |\/cOCLKDM AK21
0. 1P —— PLACE_NEAR=UL800. UL7: 2. 54mm N18
o &Y 2 22 7 _=PP1V05 SO PCH V_PROC 1O AML7 | pROC | O S R23
0201 Ei R25
N16 yceRTC E 23
= w25
22 7 _=PP1V05 SO _PCH VCCASW AB27
AB29 AMR7 =PP3V3 SUS PCH VOCSUS
AB31 N27
AC27 R27
17 16 7 _=PPVRTC G3 PCH o AC29 R29
A s s AC31 veesuss_s| [ re3
C2231 1 EZIZU"o: 2 gZIZUE 3 AE27 R35
2 — 10% AE29 u33
6.3V 16V 16V
X5R 2 2 X5R. CERM 2 X5R. CERM AE31 u3s
0201 0201 0201
PLACE_NEAR=U1800. N16: 2. 54nm R19
PLACE_NEAR=U1800. N16: 2. 54rmm u19 | AR33 o NC
= PLACE_NEAR=U1800. N16: 2. 54mm U21 | | VCCASW | ABL . NC
DCPS
Tn s XNC
v ——XNC
V25 AC39 =PP1VBRIV5_SO_PCH VOCVRM
B Y21 AE19
Y23 AF17
Y25 VOOVRM ["awi s
Y27 AW 1
Y29
Y31

PCH out put, for decoupling only

22

22 20 7

; _=PP1V05_S0_PCH VCC CORE. OM T_TABLE
1.44 A Max, 474mA Idle AB21 U1800
AB23 PCH- PPT- MB- SFF- ES1
AC21 BGA
AC23 QP8D- MVD15462
AE21 (7 & 10) vecapad, Us1 PP3V3 SO PCH VCCA DAC F 2
AE23 ‘g VSSA_DAC|_V50
AF21 :LT
AF23 | AF33
AR1 veeaLvos( | AGe3
AG23 E AC33
AG25 vssALVDS( | AE33
AR7 | | VCCOORE § § =
AJ21 - AF37
AJ23 AGB7
AJ25 VCCTX_LVI AG39
AJ27 AI37
AJ29 i
AJ31 AVR3 . =PP1V05 SO PCH VCC DM
AK29 veeoum [ [LAULS
AK3L 3 AW
AK33 VCCADM _ AR21  =PP1V8R1V5 SO PCH VCCVRM
AMVB3 =PP1V8_S0_PCH_VCC DFTERM
AMVBS AJ13
AJ15
g VCCDFTEI AK15
= AL13
TP_1V05 SO _PCH VCCAPLLEXP AP19 |VCCAPLLEXP o}
voespl | Y19 =PP3V3 SUS PCH VCC SPI 722
=PP1V05_S0_PCH VCO O AMVRT

AP27 AP13
ARLS o veearDl PLL( [ AP15S ne
AR23 VCCAFDI AUL9 =PP1V8BRLV5 SO PCH VCCVRM
AR25 o -
AR27 8 AB19 =PP3V3 SO PCH VCC3 3
AR29 | | vea o > AC19
AT13 AF6
AU23 BK28
A5 vees_3| [ Rao
AU27 EES
AU29 u3?
AU35 V37 PP3V3 SO PCH VCC3 3 CLK F
AVB4 V39

SYNC MASTER=J11 M.B

SYNC DATE=09/ 30/ 2011

TTTLE

PCH POVZER

d} Appl e I nc.
®

"772.8.0
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IV ALL RI GHTS RESERVED
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AA7

OM T_TABLE

AA9

AALL

AA39

AAAL

AA43

AA45

AB2

AB4

AB17

AB25

AB33

AB35

AB37

AB50

AC7

AC

ACL1

AC17

AC25

ACAL

AC4A3

ACA5

AE7

AE9

AE11

AE13

AE1S5

AE17

AE25

AE35

AE41

AE43

AEAS

AF2

AF4

AF8

AF19

AF25

AF27

AF29

AF31

AF35

AF48

AF50

AGT

A

AGL1

AGL7

AGL9

AR9

AG31

AG35

AL

AA3

AGAS

AH2

A7

AJ11l

AJ19

AJ33

AJ35

AJ39

AJal

AJ43

AJ45

AK2

AK4

AK17

AK19

AK23

AK25

AK27

AK35

AK37

AK48

AK50

AL7

AL9

AL11

AL39

AL41

AL43

AL4S

AMLS

AMRS

AMR9

AMB1

AMVB7

U1800
PCH- PPT- MB- SFF- ES1
BGA
QP8D- MVB15462
(9 OF 10)

VSss

VSS|

AP2

BC23

OM T_TABLE

AP4

BC25

AP7

BC27

AP9

BC29

AP11

BC31

AP17

BC34

AP21

BC36

AP23

BC39

AP25

BC41

AP29

BC43

AP31

BC45

AP33

BD15

AP35

AP37

AP41

AP43

AP45

AP48

AP50

AR6

ARS8

ARL7

AR21

AR31

AR35

AR37

AT7

AT9

AT11

AT39

AT41

AT43

AT45

AUL7

AU37

Av2

Av4

Av48

AV50

BB50

BC11

BC13

BC16

BC18

BC21

U1800
PCH- PPT- MB- SFF- ES1
BGA
QP8D- MVB15462
(10 OF 10)

VSS

VSS|

J4s

L11

L21

L31

SYNC VASTER=J30 M.B

SYNC DATE=0//27/ 2011

TTTLE

PCH GROUNDS

(f} Appl e I nc.
®

=i g

051- 9277

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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2

L2406
10UH 0. 12A° 0. 360HM

VOLTAGE=T. 05V

; =PP3V3_S0_PCH VCCADAC

167 =PP1VO5_S0_PCH 1 2PP1VO5_SO0_PCH VCCCLKDM _R1 0 »
0603 — . /\%

C2451 1| C24551
0. 1UF —— 0. 01UF —|—
g%;_ T
X5R- R X5R- R

PLACE_NEAR=UL800. US1: 2. 54mm
PLACE_NEAR=ULB00. US1: 2. 54mm
PLACE_NEAR=ULBO00. US1: 2. 54mm

16 7 =PP3V3_S0_PCH

|||—

25+ _=PP5V_S0_PCH

POH VSREF Filter & Fol l ower

D2400
Z BATS4DW X- G

PP5V_SO0_PCH V5REF

PLACE_NEAR=UL800. N36: 2. 54rmm

R@% DTH=0. 25MV
A SEYTRUE

=PP5V_S0_PCH V5REF 2

; =PP3V3_SUS PCH
P

2220 7 _=PP3V3_S0_PCH VCC3_3

PLACE_NEAR=UL800. T39: 2. 54mm

, _=PP5V ot VeS8 il er & Fol o
s (5 pot o ance for 5 7ol rance on 158)
B R2404 Z D2400
1 28% BATBADW X- G
201 NEED PVIR CONSTRAI NT
PP5V_SUS PCH V5REFSUS
C2438 MrRE BASEY TRUE
0. 15 =PP5V_SUS_PCH_V5REFSUS
PLACE_ NEAR-ULB0O. 187 2. 5amm c; N =
0,
v, =PP3V3_SO_PCH VOC3_3 = - SPP3VE_S0_PCH VCC3 3
1C2421 1C2423
g.o} UF (£ . LUF
2 2
I Ogg'lcm"' PLACE_NEAR-ULB00. AFS: 2. 4rm Ogg'lcm"'
LACE_NEAR-Uts00. Bz 2. S

22 20 7

T .4

20

=PP3V3_S0_PCH VCC3_3

201 7 =PP1V8_S0_PCH VCC DFTERM

PLACE_NEAR-ULB00. AJ13: 2. 54rm %

POH VCCSUSHDA BYPASS

(PCH HD Audi 0 3.3V 1.5V PUR)

25 20 7 —=PP3V3R1V5_S0_PCH VCCSUSHDA

R24 1 5 PCH VOCSUS3_3 BYPASS
PP1VO5 SO0 PCH VCCCLKDM _F 2 (PaH SUSPEND LS8 3.3V
1w R : 2 20 7 _=PP3V3 SUS PCH_ VCCSI
B | ROERE e
12411 1C2484 J1C2413
TOUF g }UF s
PLACE_NEAR=UL800. AP39: 2. 54nm 20%, 2 }-4) CERM
CERM X5R 0201 0201
0402- 2 y
1 PLACE NEAR-ULB00. R27: 2. Samm
PLACE NEAR-ULB00. N27: 2. Samm
207 _=PP1VO5_SO0_PCH V_PROC | O
PP3V3 SO_PCH VCCA DAC F . C2416 1 1C241
E

PLACE_NEAR=ULB00. AML7: 2. 54mm 2
PLACE_NEAR=ULB00. AML7: 2. S4mm
PLACE_NEAR=ULB00. AML7: 2. 54mm

22 20 7 _=PP1V0O5_S0_PCH VCC DM

1C2419
5%

2 X
361
PLACE_NEAR-ULA0D. ANe3: 2. Samm L

2 20 - _=PP1VO5_S0_PCH VCC DM
1 C2418

% \
2 xgé
PLAGE_NEAR-ULB00, AWLE: 2. S4mm

R2451
, _=PP3V3_SO_PCH VCC3_ 3 ClLKi

» _=PP1V05_S0_PCH VCCADPLL 1

PuACE N800 31 254 %o
2 -
836,

207 _=PP3V3_SUS PCH VCC SPI
J_102442

8551

7 =PP3V3_S5_PCH VCCDSW.
C2499

X5R- 8% %I

PLACE_NEAR=UL800. R12: 2. 54mm

s 7 =PP1V0O5_S0 ,PCH VCCI O SATA

B - _=PP3V3_SUS PCH VOCSUS_USB
1 C$444 1 C2F452 2446
— 1
%"é%/ B o, - '3
ZEE | o T ik
y 01

22 20 7 _=PP1VO5_§0 PCH VC(Gl O

PLACE_NEAR=ULB0O, V37: 2. 54mm
ACE_NEAR=U1800. V37: 2. 54nm

PCH VCCADPLLA Fi | ter
(PCH DPLLA PWR)

PP1VO5_S0_PCH VCCADPLLA F 20

5%

Ji Cc2422 R2g65
? o/:lUF 1 2
2 Xg\F€ CERM SR
PLACE_NEAR-ULB00. AB19: 2. 5amm 5361 1461)%\'4\/

2220 7 _=PP3V3_S0_PCH VCC3_3

¢

)

- Yy
XSR CERM
o

R RS 2 o0 m

1 C2402|t C2461

0. 1UF 1éJF PLACE_NEAR=U1800. BF40: 2. 54MVM

PCH VCCADPLLB Fi | ter
(PCH DPLLB PWR)

PP1VO5_S0 PCH VCCADPLLB F 20
nggv% as 12 69 M

1 C2465|t C2466
0plUF —— 1UF

PLACE_NEAR=U1800. BD40: 2. 54MM

POH VOC O BYPASS

(PCH USB 105V PWR)

PLACE_NEAR=UL800. ABIS: 2. S4mm
PLACE_NEAR=UL800. AGL3: 2. 54mm

=PP3V3_SUS PCH VCCSUS

» =PP1V0O5_S0_PCH VCCSSC T

PLACE_NEAR=UL800. R33: 2. 54mm

PLACE_NEAR=UL800. AC35: 2. 54mm

20 16 7 =PP1V( PCH_ V¢ | FECLK 22 20 7 _=PP1VA PCH _VCCl O
1 C2434 + (3469
1UF %’éggl

PLACE_NEAR=UL800. AC37: 2. 54mm gOé‘I PLACE_NEAR=U1B00. AJ17: 2. 54mm 5 xg
2 %8 5

BYPASS

» =PP1y/05_S0_PCH VCC OOR’E’““‘”“’”M

1C2476
o

f%

1C2481 1C2482AEC2483 C2460l

F@'@§F$ ol

PLACE_NEAR=UL800. AB21: 2. 54mm
PLACE_NEAR=ULB0O. AB21: 2. 54mm
PLACE_NEAR=ULB00. AB21: 2. 54mm
PLACE_NEAR=ULB00. AB21: 2. 54mm

1

1 C&F429 1 C5414 C&F407 1 C5463 CZfo%l L
5 é"g%/ Ty T2 é"g%/ T é"g%/ s
8361 8361 8361 8361 CEEEE
PLACE NEAR=UL800. AR25: 2. 54mm =
PLACE_NEAR=U1800. AU25: 2. 54nm
PLACE_NEAR=U1800. AU29: 2. 54nm
PLACE_NEAR=U1800. AR29: 2. 54nm
PLACE_NEAR=U1800. AU27: 2. 54nm
20 » =PP1VO5_S0_PCH VCCASW
1C24 E‘ C2456 1 C2496 C2428 1| C2420+ _—
1Y 22UF -~ 22UF L
Tk T %) T %) Sh T emTT
2 xg 2 xg 2 xg X5R-CERML 2| X5R-CERML 2
0201 0603 0603
PLACE NEAR-ULB00. AB27: 2. Samm £
PLACE_NEAR=UL800. AB27: 2. 54mm =
PUAGE NEAR-UL800. AB27. 2. Samm
PUAGENEAR-ULB00. AB27. 2. Samm
PUAGENEAR-ULB00. 7827 2. Samm
SYNC MASTER=J11 M.B SYNC DATE=10/ 03/ 2011 A
TTTLE —
PCH DECOUPLI NG
d} Appl e | nc. 05 9277
L 2.8.0
NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
PROPRI ETARY PROPERTY_OF APP
THE POSESSOR AGREES TO THE FCLLCW NG
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5

4

1

23 7

=PPVCCI O_SO_XDP

CPU M cr o2- XDP

23 7

=PPVCCI O_SO_XDP

SEBIDTL‘,%H NOTE: This is not the standard XDP pi nout. XDP  PLACE_NEAR=J2500. 52: 2. 54nm
- Use with 921-0133 Adapter Flex to o 23 10 XDP_CPU TDO R2510 51 INANA 5% 17 I6WNF-LF 402
, =PP3V3_S0_XDP _ DF4OR%>2650%9 0. av support chi pset debug. XDP  PLACE_NEAR=UL000. M6O: 2. 54mm
NO STUFF W SAosn s 22 10 _XDP_CPU_ TDI R2511 51 s5pp2
R25401 5% 17 T6WNF-LF 402
1K 62 /7 61 XDP  PLACE_NEAR=UL000. L55: 2. 54mm
% o 20 10 XDP_CPU _TNVS R2512 51 1,52
M:_l g\/ _— 5% 1716WM--LF 402
20 5 445 odt R2513 51 XDP  PLACE_NEAR=U1000. L56: 2. 54mm
56 0B §$ gﬂ ggEDs t OBSEN_AQ —— ';o o OBSFN 0 CPU_CFG<16> ame s 25 10 _XDP_CPU TCK DAYV S —
% 10 9 OBSEN Al -— O O = CBSEN _C1 CPU CFGe17> am e XDP  PLACE_NEAR=UL000. J58: 2. 54
%o ot XDP_CPU TRST L R2514 51 . ) S TORD e e v
(R2560- R2563) s 10 rmy—XDP_BPM L <0> OBSDATA_AQ 000" ous OBSDATA 0 CPU_CFG<0> ams e o0 23 10 NN 59T TeWNF-TF—202
_ XDP_CPU: BPM s 10 ry—XDP_BPM L<1> OBSDATA A1 —— 900 o OBSDATA_C1 CPU CFG<1> ame = 1
o 10 —XDP_BPM L<4> —%g ag 0 1_,\/\/\/2 R = Y Db FER = =
o 10 rmy—XDP_BPM L <5> R2561 0 2 % - o 10 rmy—XDP_BPM L<2> OBSDATA_A2 o~ 15 ol OBSDATA_C2 CPU_CFG<2> ame e
o 10 XDP_BPM L<6> R2562 0 1 2 % I7IOWW-TF 402 o 10 XDP_BPM L<3> OBRSDATA_A3 00 OBSDATA_C3 CPU_CFG<3> .
o - o S -— 0 o >-— s am
o 10 [rmy-XDP_BPM L<7> R2563 0 LAAN 2ot 2d o Jae
PLASE-S BEEESH M % ITIBWVE-TF 402 o » oy CPU_CFG<10> OBSEN B0 —— 0 012 e OBSEN D0 CPU_CFG<8> ame e
(R2564- R2567) o o oy CPU_CEG<11> OBSEN B1 —>— 210 012 ot OBSEN D1 CPU_CFG<9> ame =
o XDP_CPU: CFG 28 o o l25
. CPU _CFG<12> R2564 0 1 2 s XDP_OBSDATA B<0> OBSDATA_BQ PUNET 27 o OBSDATA DO CPU_CFG<4> -
e+ T OPU CEG<13> RO565 0 1 a2 o T IoWweTE a0 . XDP_OBSDATA B<1> CRSDATA_B1 - oo e CRSDATA D1 CPU_CFG<5> i
ssa@ CPU CFG<14> _‘25 36 0 1/\/\/\/2 5% I1716WM--LF 402 = - 39 56 31 — =
o o > CPU_CFG<15> R2567 0 LAAAZ :"" i; 1:az’;t: ZSj e XDP_OBSDATA B<2> OBSDATA_B2 10 012 g CBSDATA_D2 CPU CFG<6> Jan R XDP PLACE_NEAR=R1841.1: 2. 54
% _ = -— >— s . NEAR= 1: 2. 54mm
op 2 XDP_QBSDATA Beg> OBSDATA_BE3 =00 01 —e=e OBSDATA_D3 CPU CPGe7> am: = R2515 0 1 2 TPXDP_CLKI00M P <o o6
ole} VVVTE% IT20W W 201 <@
o0 19 10 Ty CPU_PWRGD QQQQ 1K 1,82 - XDP_CPU_PWRGD PWRGD HOOKO - 960432 o | TPCL K/ HOOK4  «s XDP_CPU_CLK100M P XDP  PLACE_NEAR=R1840. 1: 2. 54nm
PLACE_NEAR=UL000. B46: -54”'"XDP 5% 1720W M 201 XDP_CPU PWRBTN L HOOK1 — 2001t g L TPCL K#/ HOOKS s XDP_CPU_CLK100M N R2516 0 1 aan2 | TPXDP_CLK100M N am e s
PVRE 0 VCC_0BS_AB 44 5 o las VCC_0BS_CD °
e "@Mmm@n@gmsn%m.—mﬁn’vwz 5% ITZ0W MF 20T | XDP_CPU_CFG<0> HOOK2 — 100l o RESET#/ HOOKG o XDP_CPURST_ L XDP  PLACE_NEAR=UL000. D44: 2. 54mm
XDP | XDP_VR READY HOOK3 - 007 - DBl XDP_DBRESET_L 10 23 25 00 R2505 1K 1,ar2 CPU RESET L am s
wno @m CPUCFG<0> o R2501 1K 1, apn2 o o T 59 5 oo NOTE: XDP_DBRESET_L pul | ed-up to BP0 on PcH Support Page g
a - BS0: 2. <OP 14 25y =SMBUS_XDP_SDA SDA PN D CR DO XDOP_CPU_TDO am s s
w v g PM PCH SYS PWROK R2504 330 LAAA2 S a4 23 (T =SMBUS_XDP_SCL T;((Ji - Z‘G' o0 :: - 13§Tn §$ gg P;IST L [ w0 23 o
7 - % - O 10 2 o
o 23 10 @@ XDP_CPU_TCK TCKQ =NC si o ol - TV XDP_CPU_TMS O 0 2 5
R2581 R2580 o o2 XDP_PRESENT#
(R2520- R2537) 1 2 0 X [° 9] X
o o 1 1 .
XDP Sl GNALS ) XOP pCH S| GNALS 1K Uk o901 o ()e2 __Cfﬁ,%l PCH Sl GNALS Non- XDP Si gnal s
= o—XDP_DAO_USB EXTA OC L R2520 33 1,ap2 - XOP_DAO_PCH GPI 069 USB EXTA OC L| s i 2 3;4‘
= @o—XDP_DAL USB EXTB OC L «%g%% gg LAAN, 2 : ﬁm " jgixcp DA1_PCH GPI USB EXTB OC L| ez X7R GfR T 51850847 TO4OQEW 2 10 o XDP_DAO_PCH GPI Q69 _USB EXTA OC L %ggg g 1 2 USB EXTA OC L
2 qm—XDP_DA2_USB_EXT L 2 9% XOP_DA2_P I ©41_USB_EXT Ll ems 2 1 ¢ XDP_DA1_P ] B _EXTB L 2 B EXTB L cme
XDP_DA3 Bgs EXTS g L :2523 33 1/\/\/\’2 o% 1720W M- 201 xpp DA3 P$ gl D42 £B EXTg % L . °r CHLCPLOI0 LS - - 5% 1720w M 201 - -
2 T} N\NN“—50%—TrZ0W— 20T ) o J_ 2518 XDP_DB2_PCH GPI OL0_AP_PWR EN R2596 0 1 2 o AP_PWR EN 137 62
XDP_DBO_USB_EXTB OC EHCl L R2524 33 1 2 XDP_DBO_PCH GPI O43_USB_EXTB OC EHCl | om = 2 1o cmXDP_DB3_PCH GPI Ol4_SDCONN_STATE CHANGE R2597 0 1 \ya2 =8 200 ™ 27 SDOONN STATE RST L s
, XDP_DB1_USB EXTD OC EHClI L R2525 33 1 2 5% I720W M 495 pB1 PCH GPl @9 \USB_EXTD OC EHCI L 5 L ) 210 XDP_DCO_PCH GPl (28 | SOLATE CPU MEM L R2570 0 P | SOLATE CPU MEM L .
55 DB2 AP PVR EN RO576 33 AN M—_Zln——ws—@xuz, DB2 PCH GPl OL0 AP PVR EN NOTE: This is not the standard XDP pi nout . 5
- o XDP_ DB SDOONN_STATE GHANGE  R2527 33 1 \A\/z 5% T Z0W Wrp?PEs pei GPl OL4 SDOONN_ STATE CHANGE oo v Use with 921-0133 Adapter Flex to 210 ey XDP_DC2 PCH GPI Q21 DP AUXCH | SQL R2572 0 . 2T roW 20T DP_AUXCH 1 SAL_gomy 1o ¢
2 T m_—zm—@’ 2 i . °
- ooy XDP_FQD R2528 33 1%2 SV 17 20W XDP_FQO_PCH_GPI O15 ¢y o support chi pset debug s 10 qomXDP_DDL_PCH_GPI G87_JTAG | SP_TCK R2575 0 2 JTAG | SP_TCK oy s
5% 17 20W NF 20T R2576 0 5% 17 20W NF 20T
. XDP ECL R2529 33 LAy XDP EC1 PCH GPI OO o 21 XDP_DD2_PCH GPI O16_AUD | PHS SW TCH EN PCH 1 - AUD | PHS SW TCH EN PCH 1025
. o> XDP_DCO_I SOLATE_CPU_MEM L R2530 33 1,5p2 S DO0_PCH_GPL 8| SOLATE_CPU_MEM L . 21 qom—XDP_FC1_PCH GPI Q0 R2574 1K 2 oW By - Q PLUG EVENT | SOL e o
2 = vy M—_Z'UT—@ 192 °
-+ m_XDP_DCL_NXM GOOD RO531 33 1 Nz S0 TIow XDP_DCL_PCH_GP| 0B5_MXM_GO0D oo PCH M cr 02- XDP _=ppavs ss_xoe,
2 m—XDP_DC2_DP_AUXCH | SOL «%g:% 33 1 2 O 1720w XDP_DC2_PCH GPI Q21_DP_AUXCH | SOL 16 23
2 > XDP_DC3_SATARDRVR_EN 0533 33 1\, 5% TZ0W W 201 ¥pp 3 PCH_GPI O19_SATARDRVR EN o T
2 om—XDP_DDO_DP_GPU TBT_SEL R2534 33 1%2 5% TT20W W 20%pp Dpo_PCH GPI 0B6_DP_GPU TBT_SEL @m 10 SEBID—bEﬁk'
2 —XDP_DD1_JTAG | SP_TCK R2535 33 1 o °% 1720w XDP_DD1_PCH GPI O37_JTAG | SP_TCK 19 23 J2550
° DF40RC- 60DP- 0. 4V
23 XDP_DD2_AUD_| Pl T EN 33 1 2 XDP_DD2_P! | AUD | P T EN P 1o 23 M ST-SMU
» rmy—XDP_DD8_ENET LOW PR 38 1 AANZ o Trow——aRP-DD3_PCH GPI 049 ENET LOW PWR PCH gy s 39 62 () 61
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<l> OBSEN_A1 = 90 o o= OBSEN_C1 XDP_FC1 23
Initially, stuffing both 33 and O ohns and val i date whet her 96 o~
it is functional in that state, else add BOM opti ons. . XDP_DAO_USB_EXTA OC L OBSDATA_AQ ——90 01 o OBSDATA_Q0 XDP_DCQ0_| SOLATE_CPU _MEM L 2
- For isolated GPICs: »» XDP_DALl_USB EXTB OC L TA Al —— 100! oup OBSDATA _C1 XDP_DC1_MXM GOOD 2
- "Qutput’ non-XDP signals require pulls. 45 o
- "Qutput’ PCH XDP signals require pulls. »» XDP_DA2 USB EXTC OC L TA A2 =90 015 e OBSDATA_C2 XDP_DC2_DP_AUXCH | SOL 2
»» XDP_DA3_USB EXTD OC L OBSDATA_A3 =900l oms OBSDATA_C3 XDP_DC3_SATARDRVR_EN 2,
MR 10 7 7 , _=PP1V05_SUS_PCH JTAG
TP_XDP_PCH CBSEN B<0> BSENRY | Vo ool ool | cBsEN ™M TP_XDP_PCH_OBSEN D<0> .
TP_XDP_PCH OBSEN B<1> OBSEN B1 =210 012 omt OBSEN D1 TP_XDP_PCH OBSEN D<1> s XDP  PLACE_NEAR=J2550. 51: 2. 54mm
B} 245 ol N s 210 XDP_PCH TDO R2550 51 2nnna
R252x, R253x, R257x and R259x shoul d be pl aced where signal path s XDP_DBO_USB EXTB _OC EHCI L TA_BO o=—230 017 _ous OBSDATA_DO XDP_DDO_DP_GPU TBT_SEL 23 «DP 5% 1720W W 20;_2
needs to split between route from PCH to J2550 . XDP_DB1_USB EXTD OC EHCI L TA B1 =30 012 out OBSDATA D1 XDP_DD1_JTAG | SP_TCK 2 XOP PCH TDI R2551 51 PLACE_NEAR=U1800. UL2: 2. 54mm
and path to non-XDP signal destination. - DN - o0 210 AN\ 5T ZoWw— 20T
s XDP_DB2_AP_PWR_EN OBSDATA_B2 o——10 012 ous OBSDATA_D2 XDP_DD2_AUD | PHS SW TCH EN 23 XDP  PLACE_NEAR=U1800. ML5: 2. 54mm
.» XDP_DB3_SDCONN_STATE CHANGE __(OBSDATA B3 —— 0 01 e OBSDATA_D3 XDP_DD3_ENET_LOW PVWR 2 wew XOP POHTMG RSS2 51 snppt o o
XDP 38] 37 q
— zsmwmﬂ%%vwz . s XDP_PCH_S5_PWRGD PWRGDY HOOKO - gg 39 . | TPCI K/ HOOK4  TP_XDP_PCH HOOK4 . «oP PCH Tck  R2556 51 » XDP | PLACE_NEAR=ULBOO. ML7: 2. 54mm
~NEAREIZSS0 5072 5| LY S ATZOW W20t < XDP_PCH_PWRBTN_L HOOK1 - 200"t o L TPCL K#/ HOOKS — TP_XDP_PCH_HOOK5 . o e MV 55T Zow 20T 1
s 0 ) VCC_0BS_AB 4 5 o las VCC_0BS_CD 1
3 PM TN L T T i .54%1 5 . _TP_XDPPCH HOOK2 HOOK?2 - % Dl PER RESET#/ HOOK6 XDPPCH PLTRST L am s 1K series R on PCH Support Page -
+ _TP_XDPPCH_HOOK3 HOOK3 - ool e DBR#/ HOOK7 XDP_DBRESET_L D 1o 2 2 o
59 6 o2 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
w23 =SMBUS _XDP_SDA SDA DU 51 DO XOP_PCH_TDO 16 22 00 -
a zg@m =SMBUS_XDP_SCL. SCL - 88 s2 TRSTn TP_XDP_PCH TRST_L @ S BRI L LB DO PR NG AT 10/ L 20LT
TCK1 NC 56_00 55 - DI XDP_PCH TDI oo 15 23 6 ( P ( H | P
o0 22 10 @@ XDP_PCH TCK TCKQ PUE" D Erln< BTV XDP_PCH_TNS O @5 25 6 Ué&P _. -
59 5 o422 XDP_PRESENT# " 051-9277
XDP ] XDP Appl e Inc. o=
C35189i_ 64/~ 63 ——1C2/15u§=1 ® 2.8.0
’ 8& v N I, Zg° NOTI CE OF PROPRI ETARY PROPERTY:
I B3 T 51850847 046" S ETRTLAL TR L N © Tre
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BOM GROUP BOM OPTI ONS
v+ <PP3Y3 S3 USB HUB BYPASS=U2600,5: 80,00 2y 5 HUB_ALLREM HUB_NCNREMI_0, HUB_NONREND_O
BYPASS=U260(Q. 23: : 2nm HUB_INONREM HUB_NCNREMI_0, HUB_NONREND_1
BYP; = .15::2
2602 :| 2603 : 26111 2612 +[PYPASSSU2600.15::2Hm Fp— HBNCNREM_1, HUBNCNREND_0
4. 7TUF —— 0. 1UF —— 0. 1UF 0. 1UF
£20% T 10% —T— 10% 10% HUB_3NONREM HUB_NONREMI_1, HUB_ NONREND_1
XSR CERML 2 XSR- CERM 2 X5R- CERM 2 X5R- CERM 2
402 0201 0201 0201
I ) NON_REML NON_REMD DESCRI PTI ON
= 0 [o] Al'l ports are renovable
D BYPASS=U260! \?'3’15&—[“];60(1 29- - onm ) 2 ; zor: i |Sdngn renmovabl e o
BYPASS=U2600,. 5, , 8600, 10: - 24m : 1 Port 1. 2. and 3 are non removabl e
C2607 * C2608 * C2609 |  C2610 * PPUSB_HUB1 CREILT 7
4. 7UF —— 0. 1UF —— 0. 1UF 0. 1UF M NRENEW DTH=0. 4M BC]\A TABL E
ol o o o VOTAGE 1. 8V 12617 | C2618
o " G " G " G PSL,{‘SE »EUvalmeééi'H —L _0.1UF 1UF PART# QrY | DESCRI PTION REFERENCE DES| GNATOR( S) | CRI TI CAL BOM OPTI ON
— 0% 200
o S| Q[RS] I S| MRS L. 2 2 1o ol 33850983 | 1 | 1C USB2512B, USB 2.0 HUB ONTRL, 36- GF 12600 CRITI CAL USBHUB25128
CRITI CAL L 1 C2615 | C2616 YeR ceR er
) Y0226000rw40$ - —wvoms3 K o5 f— ?g-g}u': ééés 33850923 | 1 | 1C USB2513B, USB 2.0, HUB ONTRL, 3PRT, 6GFN w600 CRITICAL USBHUB2513B
. 50X2. M - —
24, 000VHZ- 50PPM 6PF RTIcAL % g 7 xR ceRu 7 oeR 33850824 | 1 | 1C USB25148, USB 2.0, HUB ONTRL, 4PRT 12600 CRITICAL USBHUB25148
1M 3 T_TABLE
CRI Tl CAL 1T CRI Tl CAL SYM VER 1 & v
N ng-b(l N u2600 £
2619 oJs €2620 USB2513B =
-0 1pF /-0, 1PF R2605 N TO CONNECT TP/ KB TO PCH XHCI
30
S [ " RO 2 i acam 100, USE. HUBL TEST 11 | rest USBDM DNL/ PRT DI S ML L USs BT N e I NOSTUFF R2611 & R2615, STUFF R2621 & R2622, R2616 & R2617
- — > NONREND._. 2 <D ueToo -
R2601 ‘{R2603 LoIM | J_ e »o USB HUB RESET L 26 | ReseT USBDP_DN1/ PRT_DI S_P1 UsB BT P a7 e 207 =PP3V3 S3 USB HUB
= 4 V VvV =3 — M O
10K 10K - - - 3 USB _TPAD HUB N
05% 52 1/}:5\2101 o USB HUBL XTAL1 33 | XTALI N CLKI N USBDM*%/ PRT_DI SJV: 2 USB TPAD HUB P D 0 Trackpad/ Keyboar d X - ved
20w 120w USE HUBL XTAL2 32 | xraLour USBDP_DN2/ PRT_DI S_P: B 24 o TPADiP% é(gse TPAD, I@P%_'l%%‘
201, , 201 6
USBDM DN3/ PRT_DI S_MB USB_SDCARD N 33 68 10K 10K
USB_HUB1 NONREMD 28 OCAL_PWR/ NON = 2 <D DCA
SUSP_I NDY/ LOCAL_| LREMD | \sepp DNG/ PRT DI S P3| 7 USB_SDCARD P & = e SDCARD(NA to K78) 11200 11200
USE HUBL NONREML 22 | 5o SVBDATA/ Rl M M PAD_PCH: NO TPAD_PCH: YES
NON_REML NG 8 USB SMC N ED* 9% o port 2012 2012 R2611 R2621
r
HUB_NONREML_O HUB_NONREMD_O LSB HUB1 CFG SELO 24 SCL/ SMBCLK/ CFG_SELO Nc2 LSE SMC P B 24 41 68 68 24 LY USB TPAD HUB P 1 ,\/g/\/z s8 49 USB TPAD R P 1A ,\0,\ 2 __USB EXTD XHCI P D 18 68
1 1 USB HUB1 CFG SEL1 25 +[ 12 TP USB HUB1 PRTPWRL
R2602 R2604 HS_I NDf CFG_SELL PRTPVRL/ BC_ENL 16 156w TPAD_PCH NO 136w TPAD_PCH YES
C 10K 10K PRTPWR2/ BC_EN2* NC USB HUB1 PRTPWR2 TO USB HUB WF 615 TO TP/ KB 622 TO PCH XHCI
11200 Toow PRTPVIR3/ BC_ENG* | 18__NC USB HUB1 PRTPWR3 =PP3V3 S3 USB HUB Vo 201 6 201 6
an,[ ], '1?02KGO7 N 20 NC USB HUB1 PRTPVR4 os 20y USB TPAD HUB N 1 2 USB TPAD R N LANN2—USB EXTD XHO N_ (g 15 6
) \pu  OcSI*pl3 TP USB HUBI ocsi X 1/‘:/'2:6’w 1/:/2;/6’w
Sor \pu  Ccs2* 17 NC USB HUB1 OCS2 ?OZKGZO 201 201
£ |pu  OSC3*|pl9  NC USB HUBL OCS3 5%
| PU N 21 NC USB HUB1 ocs4 o
= , 201
RBIAS| 35 USB HUB1 RBIAS
VBUS DET| 27 USB HUB1_VBUS DET =PP3V3_S3_USB_HUB .
CRI Tl CAL
useDM UP| 30 USB HUB UP N @ e e ['R2600
USBDP_UP 31 USB HUB UP P & v 12K 1NCETLFF 1NCETLFF
THRM PAD . R2618 R2619
— M 10K 10K
, 201 5% 5%
~ 1/ 20W 1/ 20W
© M M
201 201
o8 a1 24 __USB SNC P
o8 4124 _USB SMC N
; _=PP3V3 S3 USBMUX
7 =PP3V3 S3 USB RESET
q TO LI O CONNECTOR
o v R2612
USB EXTB EHCI P 0201 S |me v+ L USB EXTB P 10K
PCH PORT 9 (EHCI 2) e “’@—B Eve—— s Y* > SE_EXTE_ N <D ° % |0 External D L
o8 18 -
EO>—USE u2660 > s w0 o 3
Pl 3USB102ZLE 201,
68 18 USB EXTB XHCl P 7 b+ CF;TTCAL
PCH PORT 1 ( XHCI > USB EXTB XHO N D USB_HUB RESET L
( ) o0 PULL- UP TO 3.3V SUS ON PCH PAGE, SEL PIN | S LEAKAGE- SAFE *
) 8 o SEL| 10 USB EXTB SEL XHCI 16
@D SEL=0 CHOOSE USB EHCI 2 PORT
p SEL=1 CHOOSE USB XHCI PORT
PCH GPI G60

o
PLACE_NEAR=U2600. 26: 2. 5MM

= SYNC MASTER=J13 M.B_NON POR

TTILE

USB HUB & MJUX

o g e e
d} Appl e Inc. 5' 5277
S 2.8.0
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7 6

2

System RTC

Power

Source & 32kHz / 25MHz

Cl ock Gener at or

Pl at f or m Reset Connecti ons

Unbuf f er ed

R2781
33
; _=PPVBAT GaH svsalk 26 10 [TRy—PLT RESET . 2 LpPcPLUS RESET L oo ¢ 42 00
Coi n- Cel | VBAT (300-ohm & 10uF RC) S0 NAKE_BASESTRUE
wow
No Coin-Cell: 3.42V G3Hot (no RO) e R2783
7 _=PP3V3 S5 SYSCLK R2727 1 23 2 SMC LRESET L @41
Coln-Cell & Gorot 3. 42V Grot PSSR SR LARA 2 LPc aLkaam sie 20w
o 1 a1 6
D Coin-Cell & No G3Hot: 3.3V S5 69 15 [T W\/ oD R2782 )
No Coi n-Cel | 3.3V S5 aow 1 A2 SDCARD PLT RST L 33
Greendl k 25Mi Power 7 _=PP3V3 SO SYSCLKGEN No bypass necessary 2 R2726 AVAVAY, D
Povered in S0 o0 10 [Ty Lec GRS TRERE RS LA RN 2 LPC aLK33M LPCRLUS D ¢« o 20w
% R2773 L5,
SB XTAL Pover 7 _=PPVDDIO S0_SBAK o N 9 WW R2729 LANA 2 o eeser L — —TBT ReSET L o =
TBT XTAL Power 7 _=PPVDDI O TBT CLK PLACE_NEAR=U1800. G45: 2. 54MM 5. 1nm 22 5% -
(I.l\’ ("J g VBAT and +V3.3A are 69 18 E PCH CLK33M PCI QUT 1 2 P K33M IN 16 69 “nzﬁuw
8\ g ‘:.’ internally ORed to “ﬁ;gw 201 R2788
2724 ¢ 2722 1 1 2702 > ereate VOD_RTC_OUT in ,\M AP RESET L oo
0.k —— 0.1k —— f— U2700 V3. 3A should be first Yot
or e ? or i 2 2 5 SLG3NB148A avai l abl e ~3.3V power R2793 .
TN to reduce VBAT draw B f f 3
ORI TI CAL u ere : 2 BKLT PLT RST L oD =
J_ 11 | vDDI O 25M A 32KHZ_Al 12 SYSCLK_CLK32K RTC 16 69 5%
ooV - wow
= Ground VDDl O of unused CLK S | vDDI O 25M B 25 - =PP3V3_S0_RSTBUF "
outPULs for power Savi ngs " N . . .
cros , L B oore. — @ wweeSCrub for | ayout optim zation
Pyt Rzuos = 25MHZ_Bl & s NC 1 VL y p
2 1 3 2 3 15 u
I §2_SYSCLK CLK25M X2 AN §2_SYSCLK CLK25M X2 R - X2 25MHZ_Q - SYSOLK QUISMTBT qeemy aa 60 u2771% PLT_RST BUE L
o NO STUFF - X1 =PPVRTC G3_QUT 7 R2772
5% 120w b
o Y - CRITICAL - 'R2706 VDD_RTC QUTLL For SB RTC Power 12770 1A s SSD RESET L s
@: Y2705 wm b THRM c2771 1 3 100K D>
NC 25. 000MZ- 127F- 20PPM Vaow ——~ PAD 0.1 —— Tow Wi o
?;25 " s e o o NEIE oS S0 201 R2789
e sl Svsak akzsma : :__ XOPPCH PLTRST L o
1T o J_ 50
- NOTE: 30 PPM crystal required = 11200
= 25v R2771 0
o e cer 1 :
C - 25 7 _=PP3V3 SO RSTBUF Buf f er ed A /\w/\ 2 PCAS557D RESET L oD
20w
s
s U2780
74LVC1Q07
sc70
B
No STURF 1T Ot e
NC
PCH SO PWRGD Re763 s ‘re780
AN %71?2 L 100K = Py RESET L oo o 2
25 7 _=PP3VS S5 PCHPWRGD wow 0% T o
257 _=PPAVE SO SB PM s o o 2 , 201 VTT vol tage divider on CPU page
. N P ) PCHPVWRGD 7 25 v
R2750 2750 1
T 0. 10 =
- 0% 1 2760
zow 2 X5R CERM 0. 1UF
i 0201 10%
Yo cer
L
. = DP_AUXI O EN | nver si on
62 52 41 23 E ALL_SYS PWRGD 1 \grﬂ”‘ .
4 1 R2762
" w2750 P 50_PGOCD N 5, 0k Rz 730 » _=PP5V_SO_PCH
) . . VS PYROK R om vs_Pvrac
57 [TR)-—SUMP P00 / . uz7so/ = \ PaLexs oD 7 = @ 36 10 18 17 16 7 _=PP3V3 SO PCH GPIO 1 2 -
, ] . [ — e A'AY 1
gy b PCH ME Disable Strap R0
’ - 'R2761 201 DP_AUX|{O EN 3
S | ; camol o@D = @720 Jfzow
B = o L7300 SSMBN37FEAPE 2401
R2760 2 SSMBK15FV K C2739 * SOT563 (h; SPI _DESCRI PTOR OVERRI DE LS5V
0. 1UF
PVWRGL 1 N 2 10%
42 41 20 _SMEDEAED NN " H or O 2 22 20 7 =PP3V3RIV5_S0_PCH_VCCSUSHDA ®
Yo et G201 7 LoR] |» | sSPl _DESCRI PTOR OVERRI DE
W ©® <
- 23 16 —
= ?720 12l 6
SSMBN37FEEAPE
sors63 | Kh
—
& 16 60
e
G ST I PD = 9- 50k
GPIO ditch Prevention » mo—SPL_DESCRLETOR QUERRLEE L =
—PP3V3 S3 PCH GPI O PCH Reset Button PCH uses HDA SDO as a power-up strap. |f low, ME functions normally.
w7 = h - f h h
° If high, ME is disabled. This allows for full re-flashing of SPI ROM
1 pave S0 S8 P SMC controls strap enable to allow in-field control of strap setting.
27 = h :
CRI TI CAL |s 1 752 Q620 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
9%2 T_ ol 1Il?o2K795
5 dov
SOT833 oo 5%, 0w
XDP M
1o - IBT_PWR_EN_PCH U B vl TBT_PWR EN oo = R2796 2201
A oo o - LEC PIRONLL 2B 2 oo rser | N R
23 19 (TR AUD | PHS SW TCH EN PCH 5 A2 Y 3 AUD | PHS SW TCH EN ooy ¢ © o6 22 10 [T CED 17 4 T vne pATE-071 20/ 201
-H Iﬁ!gn'r RECASTETE
25 17 [T PM _PCH PWROK 6 B2 8 s 23
&RD s Cl ock (CK505) and Chi pset Support
3 RI797 é "051-9277
0, Appl e I nc. e
Pow - 2.80
= 2402

SI LK_PART=SYS RESET
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. : o 1V5 SO " PGOOD' for CPU
The circuit bel ow handl es CPU and VTT power during SO0->S3->S0 transitions, as well
as isolating the CPU s SM DRAVMRST# output fromthe SO DI MV when necessary. ., =PP3V3_S5_CPU VCCDDR
| SOLATE_CPU_ MEM L GPI O state during S3<->S0 transitions determ nes behavior of signals. oM Ul -up to GPU VTT rail is on GPU page
WHEN HI GH: CPU 1.5V renmmins powered in S3, VIT follows SO rails, MEM RESET_L not isol ated.
15 12 10 7 =PP1V5_S3_CPU VCCDDR M@ 10 17 66
D WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L isol ated. 1R2822
P1V5CPU EN = (| SOLATE_ CPU MEM L + PM SLP_S3_L) * PM SLP_S4 L %%IZW CRI TI CAL |6
MEWTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3_L R2820! 2201 D @820
MEM RESET_L = !| SOLATE_CPU_MEM L + CPU_MEM RESET_L 27. 45} (== %/Bgssgoouv
1/ 21 PM MEM PWRGD L 2|G ||<"
62 49 41 37 26 17 PM SLP. L 201, 1
CPUMEM_SLG NO
'R2805 3 CRI TI CAL %
10K 5 Q2820 S
Thow P1V5_S0_DIV, “~ SVBE 30UV .
¥ Qﬂ SOT- 563
2 4
4 _PIV5CPU EN oy o Reg21t "N STE-BUZF(E 1
.+ =PP3V3_S3 VENRESET CPUVEM SLG NO 43. 2% 1000pY, ——
CPUMVEM_SLG NO 05 Bl W TR 8%%,\,, 2
1 SSMBN37FEAPE 201, 01
R2801 sors63 | K
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SO o 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
S3
4 o o 1 x o
Al : ° : : o : e P
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— Lo 30 29 28 27 26 ARESET_L N2 JRESET* =1 —
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o7 a2 28 27 11 MEMA A<12> K7 |a12/ BC
67 32 28 27 11 MEM A A<13> N3 |a13
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67 32 28 27 11 _MEM A A<15> J7 |a15
67 32 28 27 11 MEM A BA<O> J2 |BAQ
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67 32 28 27 11 MEM A A<2> L3 |A2 4 DR C2MEM A DO<43> 4
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67 32 28 27 11 MEM A QLK N<03GT dokr lﬁ
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67 32 28 27 11 MEMA A<2> L3 a2

67 32 28 27 11 MEM A A<3> K2 |a3

67 32 28 27 11 MEM A A<4> L8 |aa

67 32 28 27 11 MEM A A<B> L2 |a5

67 32 28 27 11 MEM A A<6> M8 |a6

67 32 28 27 11 MEM A A<7> M |A7

67 a2 28 27 11 MEMA A<8> N8 |ag

67 32 28 27 11 MEM A A<O> M8 |a9

67 32 28 27 11 MEM A A<10> H7 |A10/ AP
67 32 28 27 11 MEM A A<11> M |A11

67 32 28 27 11 MEM A A<12> K7 |a12/ BC*
67 32 28 27 11 MEM A A<13> N3 |A13

67 32 28 27 11 _MEM A A<14> N7 [A14

NEM A A<15> J7 |A15

67 32 28 27 11

67 32 28 27 11 MEM A BA<O> J2 |BAO
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67 32 28 27 11 MEM A BA<2> J3 |BA2
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MEM A CKE<1> F9 |oker
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1n MEMA CAS L GBHCAS*
n MEMAVE L H3JWEr

67 32 28 27
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MEMB CAS | Gy 9 MEMB RAS L P34
o732 5020 11 MMBVEL  H3ver o7 a2 0 20 52 MEM B CAS L Bqonst o732 5020 12 MM B CAS L G3Jost 673250 20 11 NEMB CAS LGB JCASH
VSS VSSQ— Tz BYE L Higve 67323020 11 MEMB VE L H3HWE* 673230 20 11 MEMB VE L H3 VX
FEEEEEEEEEE N: EE S —VSSQ VsS —VSSQ— VsS —VSSQ—
| wf | o [a] o of ol =
JUNN 9989849997928 #8998 SEEEREEEEEEER-TTEE SEEEREEEEEEEREELEE
Al4/ A15 FOR 2G 4G MONO ONLY
CS1 I'S FOR 2G DDP RANK CONTROL
-

R32011 A 2% 2  veEms zQi2

MF 1% 1720w 201

R32111 5 2% 2  mMeEmB zQu3

MF 1% 1720w 201

T —1A
RZZLLAAN, 2 Ee e o = = =

o Y DDR3 DRAM CHANNEL B (32- 63)
Ro2311 \ K0y 2w zas o, d} Appl e Inc.
Wi w2 ©
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7 _=PP3V3 S3 VREFMRGN

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

buffers at once or VRef source nay be overl oaded.

omT VREFDQ LDO_DAC
=PPVTT S3 DOR BUE R3303
R3318 =7 200 PLACE_NEAR=U2900. E1: 2. 54mm
1 v 2 PP3V3_S3 VREFMRGN DAC 1omA max | oad
P AR JE—— JE——
Nore o C3300 * ' c3301 DDRVREF_DAC
402 20 J B cun 303 DDRVREF_DAC _EFOVTS S3 MEM VREEDO A 27 28 31 67
_— LU ™
2% 10% 0. 10F Bl u3302 M N_NECK_W DTH=0. 2 mm
. DDRVREF_DAC —_— =0, 75
D el B - - g NG ey
o U3s00 Ry 2 VREFMRGN_DQ_SCDI MVA_BUE e o Dag0- 3: trm
VDD 1
44 [[)—=L2C VREFDACS SO SCL ww  VOUTAlL VREFMRGN_SODI MVA_DQ e PLACE_NEAR=R3303. 2: 1mm 53360
e
" 201 5%
44@ =1 2C VREFDACS SDA SDA g VQJTB;( NC 1/ 20W
A0 3 vourd: VREFNRGN_SODI MV CA 2201
Addr =0x98( W / 0x99( RD) 19AL VOUTD|S VREFMRGN_MEWREG FBVREF PPOV75_S3_MEM VREFDO B 20 30 31
N NG WD 2
D NOTE: MEMVREG and FRAMEBUF share ® VREFCA: LDO_DAC VOLTAGE=0. 75V
a DAC output, cannot enable | DORVREF_Df R3309
both at the sane time! R3301 200 PLACE NEAR-290D. J8: 2 Samm
100k
T L P
PPOV75_S3_MEM VREFCA A
o219 . SRS S o
M NNEGCW DTHO. 2 mm
1 2 PP3V3_S3 VREFMRGN CTRL TAGE=0. 75
AN s 1 hee
NONE M N_NECK_W DTH=0. 2 mm
NONE VOLTAGE=3. 3V CRI Tl CAL VREF| CA_SCDI MVA_BUF
N
402 o DDRVREF_DAC 1% PLACE_NEAR=R3309. 2: 1mm
4 120w
e
VCC 201 PLACE_NEAR=R3309: 1nm
5 u3301 NOSTUFF
; '‘R3361
201 PCA9557
Page Not es 0
N
POL& 5%,
- - - (o —XNC VREFCA: LDO_DAC 2%, 0w
Power aliases required by this page: A0 P~ VREFMRGN DO SCDI MV EN R3305 ’ﬁ’gl
- =PP3V3_S3_VREFMRGN Addr =0x30( WR) / 0x31( RD) AL P2l° 5 1 A 200, PLACE NEAR-R100.38: 2. Samm 2
- =PPVTT_S3_DDR BUF s|a2 P3| © VREEMRGN_CA_SCDI MVA_EN DORVREF_DY
C - =PPDDR_S3_NEMVREF Pl veeruron cn scorwe en R3307
P5| 12 VREFIMRGN_VEMVREG EN 1;2“
- - - - aow PROVT! NEM VREFCA B 29 30
Signal aliases required by this page: 44 [TR)-—=L2C PCAOSS7D SOL 1{scL P61 s NC u:
=l 2C_VREFDACS_SCL = 2| 1 P M NLLRE WOTHEO. 3 mm
- =l2C _ 44 (ETy——=12C PCA9S57D SDA SDA P NC N NEGCW D05
- =1 2C_VREFDA( DA vaTeEe.TeY
c CS_S i \EELEG A sco e e
- =1 2C_PCA9557D_SCL oRieYs =
- =1 2C_PCA9557D_SDA o e PLACE_ NEAR-F3305. 2: 1rm
. )_ o 20
201
BOM options provided by this page:
DDRVREF_DAC - Stuffs Apple margining circuit.
VREFDQ LDO - LDO outputs sent to DQinputs. £
VREFDQ LDO_DAC - Margined LDO outputs sent to DQinputs.
'DORVREF_DAC
VREFDQ ML_MB - CPU margi ned DDR vol tage divider sent to DQinputs. 25 [T)—PCA9SS7D 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. s
wat chdog wi || disabl e nargining 1720w
VREFCA: LDO_DAC - DAC margi ned LDO outputs sent to CA inputs. w
NOTE: Margining will be disabled across all 2=
soft-resets and sl eep/ wake cycl es —
21 7 =PPDDR_S3 MEMVREF . =
PLACE_NEAR=Q3320. 6: 1mm
CRI Tl CAL PLACE_NEAR=Q3320. 6: 2mm VREFDQ ML_MB @
VREFDQ ML_M8 VREFDQ ML_M3 1 -
Q3320 1.C3320 R332l boRvrEF_pac
0. 1UF 1
a2 ESET_| Lssv L SSMBNISAFE 10% 1750w @305 DORVRER_DAC
o SOT563 2 X5R CERM M 10% —T— o1 u3304 DORVREF_DAC
k-3 o201 2 o i 2 SN ) R3314
0201 ucse
B o _PPCPU_NEM VREFDO A ol T3 e . o PPOV75_S3 NVEM VREFDO A 7 25 31 o7 VREFNRGN MEWREG BUE AN oorreG £8 oD =
S
L F S— . A —
'R3322 5
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 -4
- Required zero ohmresistors when no VREF margining circuit stuffed
= PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
=PPDDR VEMVREE CORVREF_DAC
a7 =
: S0002 1 RES, MF, 1/ 20W 0. 0 CHM 5, 0201, SND. R3303, R3360 VREFDQ LDO
| T L PLACE_NEAR=Q3320. 3: 2 R3313 117
o T e e w0 s m
VREF ML_NVB 5% 11750002 2 3 . . R3309, R3305 VREFCA: LDO
D(§270 Pl %W,—B@320 3:2mm 1R3311 | o RES, MF, 1/ 20W 0. 0 CHM 5, 0201, SMD
SSM6N15AFE 1 C3310 1K L o
31 26 _MEMRESET 1SQL LS5V L L) f— ?‘-w%UF 1/ 20w
Y SOT563 1% W
% 2 X5R CERM 2201 =
0201 PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
o _pPcPu new vrerDo 8 ol T§Te o PPOVTS 53 vEM vREFDO B 20 5
< ln v VREFDQ ML_MB 11850012 4 RES, MF, 1KOHM 1, 1/ 20W 0201 R3321, R3322, R3311, R3312 VREFDQ ML_DAC
'R3312 11850303 1 RES, MF, 3320M 1, 1/ 20W 0201 R3304 VREFDQ ML_DAC
PLACE_NEAR=R3311. 2: 1rm 1K
1%
1/ 20w
M
5201

SYNC MASTER=J11_M.B

SYNC_DATE=08/ 04/ 201
e ———

o

DAC step si ze:

7.69nmV / step @ output

8.59nV / step @ output

MEM A VREF DQ MEM B VREF DQ | NEMA-VREFCA MEM B VREF CA MEM VREG GPU Franme Buffer (1.8V, 70% VRef)
DAC Channel : A B C C D D
PCA9557D Pi n: 1 2 3 4 5 6
Noni nal val ue 0. 75V (DAC. 0x3A) 1.5V (DAC: O0x3A) 1.267V (DAC. 0x8B)
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1. 000V - 2.000V (+/- 500mv) 1. 056V - 1.442V (+/ - 180mv)
DAC r ange: 0.000V - 1.501V (0x00 - 0x74) 0. 000V - 3.000V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF)
VRef current: +3.4mA - -3.4mA (- = sourced) +61uA - -61uA (- = sourced) +6.0mA - -5.0mA (- = sourced)

1.51nV / step @ out put

FSB/ DDR3/ FRAMEBUF Vr ef

Mar gi ni ng

C} Appl e I nc.
®

1927\ g e,

051- 9277
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JEDEC recomrends 30 Chmtermto VIT for CS, CKE, ODT and 36 Chm for BA, A RAS, CAS, \E
w22 ZPPLVE_S3_NEM A . . a2 28 27 - =PP1V5 _S3 VMEM A . . . . -
,=PPOV75_S0_MEM VTIT A
1+ C3408 + C3400 1 C3410 1 C3420 1 C3418 1+ C3430 1+ C3440 1+ C3450
2 2UF 2,,2UF 2,,2UF 2;,2UF =2 2UF 2,,2UF 2, 2UF 2,,2UF 1 834‘% %(F)
, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V , 6.3V RP3401 N
402-LF o5 Le 402- LF o5 Le o5 Le 565 Le 565 Le 565 Le 67 28 27 11 [TTD NN:’\’:I"AA (?<<|=E<<01> RP340T gg ;m j SR IIW A%0701 5 gg%ﬂm SR 1
o7 28 27 1 IRy LA SER
RP3401 36 3 6 5%1/ 32W 4X0201
67 28 27 11 TR MEM A ODT<1> RP320T ANN D
36 4 5 SUAI32W 4%0201
D L C3409 1 C3401 13411 1 C3421 1 C3431 1 C3441 1 C3451 0 2 11 [ MEMLA RAS_ L ooz N —smare ozt ¢
2 2UF 2 2UF 2. 2UF 1 C3419 2 2UF 2. 2UF 2 2UF o NEM A A< 36 1 5
Z2r & & g 2 2UF & ; &% ; i% D A A RP3A0Z 36 5 )\ svarsew axaeon 1 C3482 |1 3483
; ; ; i 2 & ; ; o7 28 27 11 LA ~ " "
s &l 2 g, ? > . - 0% P e F. NN eV RPSAUZ 36 o,V s S0 oW som: 10 3
402-1F b > > > o A RP3402 36 NV 5%I732W  4X0201 2 CERM XS5R-1 |2 CERM X5R-1
aizalls 57 28 27 11 [ID—MEMA_BA<1 RP3405 364 S 59/ 32W _4X0201 201 201
67 28 27 11 MEM A QDT<0> 1 8
= 1 C3412 = = 1 C3442 = o2 I MM A CAS, | RP3I05 36 o\ 7 Sarsan axom:
2 20F 7 20F ot B MEM A AcES RP3AUS 36 3\ s oW sot | |1 3484 |+ C3485
R % A s Z BV
2 CAPS ALONG PACKAGE EDGE 2 By 2 i, 2 CAPS ALONG PACKAGE EDGE o 20 2 1 [Ty MEM A VE L NP0 A o 05,47UF —= 0, 47UF
402-LF 402-LF o7 20 27 1 Cy—DMEM A_A<10> xjigj 36 1 ANA~ 732 S —F SR xsR-1 |2 CERM XGR- 1
r 4 36 2 7 SOA/32W 4X0201 567 5%
o7 28 27 11 TNy MEM_A_A<4 RP3403 38 3’\/\/\/ p YT 3W AX020T
= L 67 20 27 11 [Ry—MEMLA_CS 1 <0 AN, i
= = o720 27 1 [Ty MEM A_A<D Rooa0s 36 AAN e
o 2 27 1 O MEM A CS L<1> RP3404 36 1/\/\/\/ g 5%/ 32W 4X0201 1 C3486 |: C3487
RP3404 35 2 7 ST 32W  4X0201 0. 47UF 0. 47UF
o7 28 27 11 [TR>—MEMLA_A<1 AN o 4 o So06
o728 27 11 MEM A_RA<Q RP3404 36 3 65U/ 32W 4X0201 L 4y S 4V
1 C3404 1C3414 1C3424 1 C3434 1C3444 1C3454 D MEM.ABas RP3104 o AN oot |2 Gwosn [2 G
—— 2. 2UF — 2. 2UF 2. 2UF —— 2. 2UF —|— 2. 2UF — 2. 2UF 67 28 27 11 [T O AVAVAY: YT 3W X020
209% 209% 209% 209% 209% 209% RP3406
2 83 2 &3 2 83 2 Gty 2 &ty 2 &3y o7 20 27 11 [Ty MEM A A<15> 36 1A 8 —
AOQMLF %gz\nu: %g!\nu: 402- LF 402- LF 402-LF o7 28 27 11 VEM A A<9 RP3400 36 2 ’\/\/\, 7 B%17 32W 4X0201 f 4 . 4
E— MEM A BA<2> RPSA0G 36 5 pp, & oo/ oaw oz ) 8:347%'5:3 8:347%§
e RP3206 36 4 5 SUAI32W 4%0201 Goo Go%
67 28 27 11 A<11
1 C3405 1C3415 1C3425 1 C3435 1 C3445 1 C3455 D MM A Pa407 AV VR "|' FATANVI P AR
2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF o 28 27 11 MEM A A<6> 36 1 8 201 201
20% 20% 20% 20% 20% 20% ™ RP3407 AAAY; YR 3IW AX020T
2 83V 2 B2V 2 &3% 2 &:hy 2 & 2 83V o720 27 1 [Ty MEMA_A<13 36 2 A AN~
%gMLF %gMLF %g-u: 402-LF 402-LF 402-LF o 28 27 11 VEM A A<14 RPS40/7 36 3/\/\/\/ 6 5%1/ 32W 4X0201
, > , aney e RP3207 36 4 5 5YA/32W 4%0201 1
o7 20 27 11 T)—MEM A_A<8 NV VAT 3W X020 8:3447'%9
= — = — 20%
C - 1C3416 = - 1C3446 - 2 &a xR 1
2. 2UF 2. 2UF 201
COLUMN OF THREE CAPS BETWEEN PACKAGES 2 20%, COLUMN OF THREE CAPS BETWEEN PACKAGES 2 20%, 1
S65°LF 2L =PPOV75 SO MEM VIT B N
i L
= = RP3413 36 1 8 1 C3481
67 30 29 11 MEM B_CKE<Q
e T MEM B A<E RPSZ10 36 1 W\ o SArsawW momr g 470
RPS409 36 1 8 S0/ 32W  4X0201 v
67 30 29 11 MEM B CS L<i> AN\ 2 CERM X5R- 1
D o s RP3ZIT 36 4 —SYAT3aW 40201 G5R
w020 7 o —P1V5_S3_NEM B . . 3z 30 20 7 R =PP1V5_S3_MM B . . o7 %0 20 1 [T == ANV 597 32W 4X0201
%
RP3409 36 3 6
67 30 20 1 CRy—MEMLB_CS 1 <0 AN _ 1 C3460
: 3428 C3402 1 C3470 1 C3422 . 3438 1 3432 1 €3490 1 C3452 oD MR Aca.  RPSAIO 56 s VMV, s omn €3460 —
L 25UF 2 2UF 2 2UF 2. 2UF 2 2UF 2 2UF 2 2UF R MEM B A<15> RP3208 36 4 5 4X0201 209
—T— 20% 20% 20% 20% 2. 2UF 20% 20% 20% e RP3413 6 AAAS 5%I732W  4X0201 2 CERM X5R- 1
, 6.3V [\ , 6.3V , 6.3V 20%, 2 &3V 2 &3 2 &3 o7 30 20 11 [Ty MEM B RAS L 3 SANASL [53
402-LF %gz‘nu: 402-LF %gylu: 2 CERM 402-LF 402-LF 402-LF o7 30 20 11 VEM B A<7 RP3411 36 2 7 501/ 32W 4X0201
B T T N e YAk
RPS411 36 3 6 5%I7 32W  4X0201
67 30 20 11 MEM B_A<9 i
L 3429 13403 1C3471 1 C3423 13433 13491 13453 v D MM A eS8 AN — Y s c3461 |1 C3462
2. 2UF 2. 2UF 2. 2UF 1 C3439 2. 2UF 2. 2UF 2. 2UF [mans RP3408 AAAY SV 3IW AX0701 A7 UE 0470
2. 2UF 20% 20% 20% 20% 20% 20% 67 30 20 11 [Ty MEM B_A<Q 36 2 AAAAL 90.% U Qo
3%, 2 %iv) 2 gE%;\/II 2 gE%;\/II gd%ZUF 2 Ay 2 gE%;\/II 2 gE%;\/II VEM B A<3: RPS408 36 3 6 5%1732W ~4X0201 , 4V , 4V
2 oham 402-LF 402-LF 402-LF 2 B, 402-LF 402-LF 402-LF :7 zz 2: : [ms VEM B OOT20 RP3209 36 zm . SYRT3IW AX020T O5RM X5R- 1 O5RM X5R- 1
402-LF 4 4 % RP3410 36 4 = ST 32W 4X0201
-4 -4 L £ o0 MRy &m_:_ﬁ 167 RP3414 36 4 AN 5 5917 32W 4X0201 ¢
- G342 i i 1 G392 e D i nacs  RPIA08 56 WV, s monr ) [, 3463 |1 C3464
2 2UF 2. 2UF 67 30 29 11 [T B RP34T NV BOMT 32W  4X0201
B S L T MM B Ac1d 3410 36 2 7 0. a7OF —L 0" a70F
2 CAPS ALONG PACKAGE EDGE 2 Bdv, 2 & 2 CAPS ALONG PACKAGE EDGE ™ o VNV S9RLT32W AX0201 —F %EQ,Z“M NP %EQ,Z“M s
402-LF { 402-LF { 50 20 1 > MEM B_A<D RP3414 36 AN 301 ¢ 301
VEM B A<4 RP3414 36 1 8 5%17 32W _ 4X0201
= = N ¢ MEM B ODT<1> RP3413 35 5.V waraaw sozo1
= = 67 %0 20 11 [T %% SURTIZW 4%0201 1+ C3465
67 30 20 11 MEM B_A<5 RP3414 36 s 6 90'%47UF
o NEM B A<11 RP3Z2TT 36 1’\/\/\/ 3 50/ 32W  4X0201 2 rvxsR 1
67 30 20 11 [T 1B AN = 4 301
1 C3406 1C3474 1 C3426 RP3412 SYITZW 4X0201
1 C3436 1 C3494 1 C3456 o7 30 20 11 NEM B BA<O> 36 1 8
2. 2UF 2. 2UF 2. 2UF [mae NV SIArIEW
2, 2,2 Znd 2 2UF Z2UF 2.2UF o % 20 15 [T MEM B VE | RESALZ 36 2 \AnL 4X0201 1C3466 |1 C3467
2 & —F =M —F e 5 8%, 5 8%y B 8% 67 30 29 11 Ty MEM B_A<10 RPS412 36 SAAAA ey oz 0. 47UF 0. 47UF
G5 oo E FoLF %gz\nu: %gz\nu: %gyluz o 50 20 11 NEM_B_BA<2> RPS4127 36 4 5 B5%17 32W  4X0201 %9'/% %\Q.lﬂ/n
s AVAAY; BO// 32W 4X0201 2 CERM X5R-1 |2 CERM X5R-1
1 C3407 1 C3475 1C3427 f MEM CLOCK TERM NATI ON 201 201 =
1 - .
2,,2UF 2,,2UF 2,2 : 5;32‘&,%7 : 5;321!!%5 5;32%71:37 Pl ace RC end term nation after |ast DRAM 1C3477
. ) 5.3 209 209% 209% .
2 ?%%ﬁ; 2 ?%%ﬁ; 2 %5*?“’{,; 2 ggéﬂ‘h’,, 2 &3 2 B Pl ace Source Cterm at neckdown at first DRAM 05,4 7UF
402-LF 402-LF 402-LF , av
4 | | | R334668 C3469 O5RM X5R- 1
-4 -4 67 28 27 11 MEM A CLK N<O> 1 2 wema m' |N7
L S36 : L S3AR6 B caa68: OyhF =
8% 2604 3.3PF 201 B
COLUMN OF THREE CAPS BETWEEN PACKAGES |2 Zgtpv COLUNN OF THREE CAPS B EN PAGKAGES S % 9 201,
e e M Zhl:  R3469
- I o7 28 27 11 MEM A QLK P<0> : 1,\?\9\,2
A = = UEA%ZODW SYNC_MASTER=K21 M.B SYNC_DATE=07/ 28/ 2011
201 =
R334678 C3479 DDR3 Bypassi ng/ Ter mi nati on
67 30 20 11 MEM B CLK N<O> 1 2uems axgeme | | s > 1277
s% T Appl e Inc.
c3478: U Oy F o e
3. 3PnE, 201 2R : 2.8.0
5%y N 6.3v NOTI CE OF PROPRI ETARY PROPERTY:
GERM R3479 THE | NFORMATI ON CONTAI NED HEREI N | S THE
201 30 PROPR| ETARY PROPERTY OF APPLE | NC,
7 30 20 11 MEM B CLK P<0> LAAN 2 1 THE POSESSOR AGREES TO THE FOLLOW NG
) 5% = | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 34 OF 109
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7 _=PP3V3 S3 CARDREADER

BYPASS=UB500. 1: 16: 5 mm SDCARD | OVDD

1 C3503 BYPASS=U3500. 8: SBWRASS=U3500. 8: 5 mm
2 0 1UF SDCARD _PLLVDD
CRI TI CAL 0%, N
C3502 1 C3501
L3500 ? g
0. 22UH
0805-1 ; : .
R3505 is for rail discharge. G.822 nay cycle PMOS to
— recover fromcard error. Off duration is 100nms and card
1
. 8500, 3: 5: 5 vol tage nust be less than 0.5V for at |east 1ns per spec.
ASS= m
PP3V3 S3 CARDREADER AVDD . . ‘ o hort1
M NRECK W DTHZ0” 20MM eep this net short! s PP3V3 SW SD PVR
TA LT NEW DTF
oA C3514 ¢ 1 C3504 M NS W BRS: 38 1 P
4. TUF . 1UF CAL
6%% go?vu 'R3505 MAKE BASE=THUE 33500
2 47K
R e i 5% Max Qurrent = 800 mA SD- CARD- K16
1720w FORT-TH
201
0 N © & 9 = : O | VSS
- “5voh R3529 R3531 O |VsS
D K RL D K D, K
z D™ 5 5 & = < A BT AA e ey o |axK
L CcvD
] O
o po|_13 SD D R<0> R3528 1 20 s SD D<0
; - O | bATO
o8 24 USB SDCARD P 3 |op uU3500 o1l 14 SD D Re1> R3527, = e AVAVAV o T eb Dot paro
T : : SNV NS o
65 24 USB SDCARD N DM G822 D2 SD D R<2> LAAAZL s SD D<2 o | paT2
EO—= N ool 10 Sp D Re3s 3525 5 ST T fisz TE > o3
. >
MR35 s AAVAY J o | cor paT3
Lo GL137 RREF 4 |RREF p4| 18 SD D R<4> R'35241,vv\/zg s SD D<4 4 5 | pata
9 CRI Tl CAL D5| 19 SD D R<5> R3523 Seanew oz L s SD _D<5 4 5 | pats
ST 10 T
e 06| 20 _sp D R<6> R3522 ; s SD_D<6 5 | pate
201, o7l 21 Sp D Re7> FE521, SR 160 o b De7 " o
@137 Pl 22 |e oo e Vel 3504 oo 1o
. 3 6 <O} O | CARD_DETECT_SW
GL137_GPIOL 6 |aPl o1 (i SDOH 12 K R R35201 2 D aK i Jrin 24 10 | cARD_DETECT_GND
Ra500!| 3596’ NCx-CP! 2 re VR sshwe 14 5 |wei TE_PROTECT_Sw
715 S R3510* R3513 sD 11 sp oo R__R35191 M/\/QO 12 | voo
10K 10 (IPYy Tpr iz TE
50 120w 10K 137 REgET L am reser L R 26RSTZ* SD_cDz| 23 SDOONN DETECT L am = =
kv 201, voow zrn S%11 20WME 27 ltesT (PO e Ns| 28 ne NO STUFF - O | SHLD_PIN
2 201, THRM PAD 3515 ! 1 3501 O |SHLD_PIN
PDMOD:  POAER DOWN MODES J 1 513 2 102&—— —— 10PF : O | SHLD_PIN
£ —_ —
NC = DI SABLE ( DEFAULT) = = 05,22 UF &, 1 as20 |2 W, O [SHLD_PIN
10K LOW = POWER SAVI NG MODE ENABLE = 2 S 1 201 —— 10pF oa02 1 L
= 0201 = s0v =
10K HI = REMOTE WAKE ENABLE 2
ol GH MOTE WAKE UP ENAI s c3507 1 516- 0237
= 10PF ——
s
oo v 2
0402
@500 |R3 =
SSMBN37FEAPE
SOT563 Iq-
4
A
s[G7 ST
SDCARD PLT RST

25 I SDCARD PLT RST L

'R3590 500 D]
10K SSMBN37FEAPE K
?I%QUW sorees '_

2340:1 3 -

2[G7S

SD Detect & Reset Logic

DE E§< He nce, lnv? si 0[1 ect Clﬂa g q;’ ] O Lach Circuit
§gg\é?r musts ﬁ{eopmu h ?o e¥enot ggd t Dagfe{ ést |gg| gu SFF only function if Reset logic is |ow
7 =PP3V3_S4_SD HPD
o DLY bl ock is 20nms nomi nal
5 When LOW PWR gated dessarts, RST_OUT# deassserts for >80ns,
regardl ess of RST_IN# state. Qtherwi se RST_QUT# fol |l ows RST_I N#
U3510
SLGAAAPO14V
TDFN
2 |Low PWR 2
| O—X NC
- _3C
336 SD CD L 6
8 SDCONN STATE CHANGE S -
From SD CONN - > _Nr@“ > To (? W acltsl?lleatplu?nseosrlcgunlgl )(then to PCH GO
DET_CHNGD*
NSO 7 SDOONN DETECT L -> To G822 Chi
Connector shorts GN\D with Card_Detect_SWsignal lsEr_ou| oD = ° P
when SD card i ted. "
en Sbcard inserte . THRY **% Need to confirmuwith SWweather LATCH is required.
- > ( SDCONN_STATE_RST_L will be required with LATCH)

then asserts for

10ms

SYNC _MASTER=J13 _M_B_NON_POR

SYNC DATE=11/10/2011]

Secur eDi gi t al

Card Reader

d} Appl e I nc.
®

=g

051 9277
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ORI TI CAL
PCIE TBT R2D C P<0> C3600 e — T_TABLE — C3640 | L= PCI E TBT D2R P<0>
T D o 10s | (0% wov er cemomr Les POE TBT R2D P<0> #89 | pERP 0 O\:.JSESOO PETP_O| A% o POE TBT D2R C P<0> o 100 | [ion mov om cemozor oD © =
; PCI E_TBT _R2D N<O> AAL0 = E TBT D2R C N<
o s My PCLE TBT ReD C N<0> C3601  :||: = PERN_O CACTUSRI DGE4C PETN.O = PG G 0= _C3641 ||2 _ POE TBT D2R N<O> oD s -
0.1UF | [10% 36V HeR cERb201 FORGA 0 10F | [1% v ven cemwzor
PCIE TBT R2D C P<1> C3602 N (SYM 1 0F 2) C3642 : PCIE TBT D2R P<1>
& ¢ M o 10F | [% v 6r comwzor Les PO E TBT R2D P<l> A2 | pERP 1 PETP 1| A® o PCIE TBT 2R C P<1> r 0 10F I I o Tov YeR CERVO20T oD ¢ o
PCIE_TBT R2D C N<1> C3603 N «w POE TB]_R2D Nels 223 | PERN_L S F | PETN.AL 222 e POE TBT D2R C Nel> 4 e PCIE_TBT _D2R N<1>
o8 3643
™ o 10F | [10% v s6r cemmzor g g s 0 10r | [ 1% 1ev  eR caror Qo ¢ &
PCIE TBT R2D C P<2> C3604 N i g C3644 : PCI E TBT D2R P<2>
D o0 ¢ D> o.10 | [0 T ewcmomrLes POE TBT R2D P<2> 815 | PERP_2 F | PETP 2| AP3 o POE TBT D2R C P<2> I o 100 I I T eV R CER0L o -
PCIE TBT R2D C N<2> 3605 . ||- w POE TB]_R2D Nezs 220 | PERN.2 L PETN 2{ 2% o0 POE TBT DPR C Ne2> 1_C3645 ||:  POE TBT D2R N<2>
.
[ng | [To% 1ov er cemmzor | [To% 1ov 6R cerozor oD © *
0. 1UF — 0. 1UF
36 35 34 7
PCIE TBT R2D C P<3> C3606 e O 4 : E TBT D2R P
*° D | Fsr—sr—seremmrLes PO E TET RED Pea> A8 | pERP_3 PETP 3| APL7 e POIE TBT D2R C P<3> 51646 S —EOF TAL DR P oD ©
0.10F I — — 0. .10 I
5 PCIE TBT R2D C N<3> C3607 || o POLE_TRI_RZD s A2 | PERN 3| [PETN 31 "2° « POE TBT DPR C Ne3> 1_C3647 ||: POE TBT D2R N<3>
* D | 0% Tov er cewzor | 0% Tov or camozor oD ©
0. 1UF 0. 1UF
s [rmy—IBT_PCLE RESET L Ro| PERST_N RSENSE]_U20 TBT_RSENSE
e TBT PWR ON POC RST L 324 PWR_ON_POC_RSTN T TBT RBIAS N
E 53655 NOTE: The followi ng pins require testpoints:
=PPBV3 TBTLC RTR ;i 55 35 N2FHER TP_TBT MONDCO 223 | \MoNDGD oo T 0- Glo13 8 - GPlO15
o 0. 1UF o T TP_TBT MONDCL Ac4 | MONDCL —XNC o 1- o1 9 - G011
10% 201
o 2 R3615" DEBUG For monitoring current/vol t age 2 2- GPlO2 10 - GPIO 14
. . 1 3690 R3692* 'R3693 o201 NOSTUFF TBT NMONOBSP W8 | MONOBS_P 3- co3 11 - GPIOO
R3690 R3691 1R 3.3K 3. 3K = NOE TBT NMONOBSN 6 | MONOBS_N . 4 - GPIOS 12 - GPlO_12
8. 3K EAR 2 o 11200 $%0w 502 DEBUG For moni toring cf ock m Not_used in host mode. 5 - PCIE_RST_1_N 13 - GPIO 10
g o o ORITI CAL 201 Yo1 ‘ v TP TBT THERM OP 7 | THERVDA Q @ [PAERST 0 No 2 1P TBT POLE RESETO L 6 - PCIE RST 2N 14 - PB_LSTX
201, , 201 OM T_TABLE 2 2 Use AAS GND bal | for TRERVDN )] # | PoE RST_1_Ny™ TP TBT PCIE RESET1 L 7 PUERST 3 N 15 - PB LSRX
= 70 TBT _SPI__MOSI ® | EE DI w | PCI E_RST_2_NnY5 TP_TBT PCIE_RESET2 L = RST_3_ - 3|
! w TP _TBT PClE RESET3 L
(TBT_SPI_MOSI) 51p Q-2 (TIBT SPI_MSO 20 TBT _SPI_M SO P | EE_DO § E E POIE_RST_3._| = SETS
MB5256- RMOBXG 70 TBT SPI_CS L A 1 EE CcS N| &
6 —CS_N iy ve =TBT CLKREQ L
(IBT_SPL_QK) "o . TBT SPl LK wl ee ak | PCl E_CLKREQ OD_ CLKREQ oo =PP3V3 TBTLC RTR 754 55 36
(IBT_SPI_CS 1) 14s* K5
_SPI_CsS | TBT EN LC PWR
a7 w L 3w 18 JTAG TBT TDI Vi |1 'g EN_LC | oD ¢ ‘R3698
15 T JTAG TBT TMS B3 | TV a 10K
TBTROM HOLD L 7HoLD . JTAG TBT TCK a6 | Tk = REFCLK_100_IN_PL_as1  PCOIE CLKIOOM TBT P Jani BRY Sow
0!
VsS @ REFCLK_100_I N AD21 PCl E_CLK100M TBT N 16 69
o = i _100_I N am
i s oM JTAG TBT TDO TDO = 2201 R3695
TBT _TEST_EN M | TEST_EN ] (%] 806
4 9 - < XTAL_25 | NL_A24 e SYSOLK CLK25M TBT R > SYSCLK OLK25M TBT "
TBT TEST PWR GOOD ABS PWR_GOOD —£5_ <IN 25 °0
TEST_ — ':, é XTAL 25 OUT| AB23 TP_TBT XTAL25QUT 19
3 _25_ 120w
1 1 _
L R3625 R3629 o0 o4 _DP_TBTSNKO M. P<3> E1¢ | ppsko_3_P TMJ_CLK_QUT|_ A% TBT TMJ GLK QUT o 26 55 54 7 _=PP3V3 TBTLC RTR
) o o0 s _DP_TBTSNKO M. N<3> D3 | DPSNKO_| TMU_CLK_I N_Y3 TBT TMJ OLK IN
1
201, 1,5 o0 52 _DP_TBTSNKO M. P<2> E16 | pPSNKo_2_P — NO STUFF || 51)3}(680
o 34 _DP_TBTSNKO M. N<2> D15 | DPSNKO_2_N | DPSRC 3 P | A TP _DP TBTSRC M. CP<3> R3697% Rsel%a R3 696 o
85 TP DP TBTSRC M. C\<3> 100K v
6 52 _DP_TBTSNKO M. P<1> E18 | ppsNKO_1_P DPSRC_3_N T g § Hoow 5
= 60 32 _DP_TBTSNKO M. N<1> o7 | pPSNKO_1 N DPSRC 2 P | M2 TP _DP TBTSRC M. CP<2> v 200 301
X DPSRC_2_N|_ 813 TP_DP_TBTSRC M. Chk2> 2015 2 2 31 _TBT DDC XBAR EN L
o0 sa _DP_TBTSNKO_M__P<0> £20 | ppsnko 0 P |$ o o - a4 10 _TBT. X_BI DI R
69 3¢ _DP_TBTSNKO M. N<O> D19 | DPSNKO_O_N |@ >- g DPSRC_1_P | A0 TP DP TBTSRC M. CP<1> = = = R3681 for CYA,
B11 H 1
4o 2 _DP_TBTSNKO AUXCH P 6 | ppsko_AUX_P < IS DPSRC_1_N TP _DP_TBTSRC M. CN<1> zlfl g:lsoszfaerglag gn ORSGBl
SNKO AC Coupl i ng o0 34 _DP TBTSNKO AUXCH N 2 | DPSNKO_AUX_N =l § DPSRC_0_P | %8 TP _DP TBTSRC M. CP<0> it neces = 5%
essary. 1/ 20w
s o DPSRC_O_N | 89 TP _DP TBTSRC M. CN<O>
oo DP_TBTSNKO M. C P<0> C3620 . ||: DP_TBTSNKO M. P<0> 34 60 ° L_TBISNKD_HPD DPSNKO_HPD_| n g Stuff one of R3861/2. 220
™ o 10 1o e DPSRC_AUX_P | & TP_DP_TBTSRC AUXCH CP BT PO o
. YoR CERVDR01 — 5
o s [y—DP_TBTSNKO M. C N<0> 3621 || DP TBTSNKO M. N<O> w00 R3630" oo os DP TBTSNKL M. P<3> = | DPSNKL_3_P = DPSRC_AUX_N| 2 TRLDR_TETSRC_AUXEH Y . TBT GPIO 14
o om0 v 100K o0 54 _DP_TBTSNK1 M. N<3> % | DPSNK1_3_N a DPSRC HPD OD | DP TBTSRC HPD
11200 s == . NO_STUEF
o0 s (TRy—DP_TBTSNKO M. C P<1> C3622 || DP_TBTSNKO M. P<1> 2 60 201, o i I:Iz:ﬁ & Z:i: o DPSNKL;*P . R3618§ ?3582
0. 10F | @8, o0 0t DPSNKL2 N | &Pl 0 2/ coesx_ " TBT GPSX BIDIR am e R3632 oxe 10
o0 o [TEy—DP_TBTSNKO M. C N<1> C3623 | i DP TBTSNKO M. Nel> 24 60 1 o 34 _DP_TBTSNK1 M P<1> £10 | pPSNKL_1_P (FORCE_PVYR) GPlo 3l TBT PWR EN am = o e o
B 0.10F |1 Ie e, = 60 5o _DP_TBTSNKL M. N<1> > | ppsnk1_1N GPI O_4/ WAKE_N_OD|_%* =TBT WAKE L o e Wil |20
v 05 ,
o s [y—-DP_TBTSNKO M. C P<2> C3624 .|| DP_TBTSNKO M. P<2> 24 00 60 5s _DP_TBTSNKL M. P<0> 22 | ppsnki_o P |2 GP1O_5/ A1 O PLUG EVENT — IIE‘;COTST&EGS;EM oD >
0.10F |18 cliion o0 5 _DP_TBTSNKI M. N<O> 21 DPSNKL_O_N | s = =1 2C TBTRTR SCL a0 =
o0 s [Ty DP_TBTSNKO M. C Ne2> C3625 || DP_TBTSNKO M. N<2> 2 60 GP1 O 7/l O_SA_ = Yany KU = =
0. 10F |1 9% v 69 3 _DP_TBTSNK1 AUXCH P A4 | DPSNK1_AUX_P GPl O 8/EN_Cl O PWR _OD+| P2 (TBT EN GO PVR L) — TBT PARREQ L oD
: XSR- CERMD20. 60 34 _DP_TBTSNKL AUXCH N B3 | DPSNK1_AUX_N GPl O_9/ OK2GRSX_CDF | ™ TBT GPIO 9 ooy 3
o o (T)——DP_TBTSNKO M. C P<3> 3626 :||: DP TBTSNKO M. P<3> 34 6o DP TBTSNKL HPD . PO 14 TBT GPIO 14 2 TBT EN CIO PWR L 6
0.10F |13k 350, ¢ CO1— S| DPSNK1_HPD_ | @l o 15| v TBT_DDC XBAR EN L oD MAKE_BASE=TRUE
o0 o [r¥)—DP_TBTSNKO M. C N<3> C3627 i DP_TBTSNKO M. N<3> 34 69 . -
0.10F | 1388 ed%oor R3§03;}( A_R2D C P<0> @4 | pA_ &1 C0_TX_P/ DP_SRC_0_P PB Ol C2_TX_P/ DP_SRC_0_P|_"2% TBT_B_R2D C P<0> o
S A R2D C N<O> £24 | pA Ol 00_TX_N/ DP_SRC_O_N PB_Cl C2_TX_N DP_SRC_0_N_"24 TBT B R2D C N<O> ooy ¢ 0
DP_TBTSNKO AUXCH C P C3628 e DP_TBTSNKO AUXCH P
D Ty e 205, A _D2R P<0> @2 | pp_cl 0O_RX_P % % PB_CI C2_RX_P|_R22 TBT B _D2R P<0> ame
. SR ceDR01
A_D2R_N<0> 2 ez =
o0 o Ery—DP_TBTSNKO AUXCH C N C3629 e DP_TBTSNKO AUXCH N 3 6o 0 PACI OD_RXN & & B 2_RX.| TET_B D2R N<0 < ° 7 o
0.10F |10 i, = A_CONFI G1_BUF | PA_CONFI G1/ C1 O 0_LSEO PB_CONFI GL/ G O 2_LSEQ_P: TBT_B_CONFI GI_BUF o -
A CONFI &2 RC S | PA_CONFI G2/ CI O_0_LSCE PB_CONFI G2/ O O_2_LSCE| & TBT B CONFI G2 RC o oe e
SNK1 AC Coupl i ng -
A R2D C P<l> 24 | pA_ClO1_TX_P/DP_SRC 2_P| [PB_CI0B_TX_P/DP_SRC 2_P| V24 TBT B R2D C P<1>
DP TBTSNKL M. C P<0> C3630 e DP_TBTSNK1 M. P<0> - = —oRC 2 -~ X —oRC 2 oD ° 1 1
o0 8 I o 1r 1o e 34 9 A R2D C N<1> 924 | PA QI OL_TX_N/ DP_SRC 2_N PB_Cl G3_TX_N/ DP_SRC_2_N_%24 TBT B R2D C N<1> oo ¢ RSGI%E %3}?87
. YoR CERVDR01
o0 o [r¥)—DP TBTSNKL M. C N<O> C3631 | S DP_TBTSNK1 M. N<O> 34 69 A D2R P<1> L22 | pa 0l OL_RX_P = il PB Cl 0B_RX_P|_Y22 TBT B D2R P<1> ame o 1200 S oow
T | A_D2R N<1> ] a0 RN Bl |5 e 0l 0o Rx _=__TBT_B_D2R N<l> ) AR
o9 & (T)—DP_TBTSNKL M. C P<1> C3632 Iy — DP_TBTSNK1 M. P<1> 34 69 A LSTX N2 | pA LSTX/ G O 1_LSEO PB_LSTX/ Ol O 3_LSEQ_'¢ TBT B LSTX oo ¢
0.10F | 388 ed%oor A_LSRX 35 | pA_LSRX O O_1_LSCE PB_LSRX/ Gl O 3_LSCE|_& TBT_B_LSRX ame
o9 & (Ty—DP_TBTSNKL M. C N<1> C3633 e DP_TBTSNK1 M. N<1> 34 69 - =
0.10F 1138 eabron TBTPA M._C P<1> A5 |pp ppsro 1 p 7)) PB_DPSRC_1 Pl 20 DP TBTPB M. _C P<1>  imore
TBTPA N<1> o1 w21 >
A o0 s [Tmy—-DP_TBTSNKL M. C P<2> C3634 || DP _TBTSNKI M. P<2> - M_C PA_DPSRC_1_N PB_DPSRC_1_ DP TETPB M. C N<i. oD °
0.1k 1138 el TBTPA M._C P<3> e | pa_DPSRC 3_P PB DPSRC 3Pl ©2  DP TBTPB M. C P<3>  mymax | ETTENSE R ST SRRSO S
DP_TBTSNK1I M. C N<2> C3635 e DP_TBTSNKI M. N<2> TBTPA M._C N<3> B19 | pA DP: N PB DP: B23 DP_TBTPB_M._C N<3>
e T e -DPSRC3. o -DPSRC.3. o ° Thunderbolt Host (1 of 2)
TBTPA AUXCH C P 73 | pA AUX P PB AUX PL_O DP TBTPB AUXCH C P >z g el
DP_TBTSNKL M._C P<3> C3636 e DP_TBTSNK1_M._P<3> LASR AR D ° ™ -
°° ° D o 1M 2t 00 TBTPA AUXCH C N F | pa_AUX N PB_AUX_N_22 DP_TBTPB AUXCH C N &y Appl e Inc. 051-9277
. : psEex
o0 o [TR)—DP TBTSNKL M. C Ne3> C3637 : H : DP TBTSNKL M. N<3> 2 6o TBTPA HPD | pA DPSRC_HPD PB_DPSRC_HPD_® DP_TBTPB_HPD am- ) 2.8.0
0. 1UF g NOTI PROPRI ET, ROP| :
YR cERDZ0L . @ | GPI 0 0/ PA_HV_EN BYPO GPI O 1/ PB_HV_EN BYPO|_M TBT B HV_EN oD e N?E ?IZCN D I—isEYINPIS THEERTY
] L2 TBT B EL < 23X
e DP TBTSNKL AUXCH C P 3638 . ||- DP TBTSNKL AUXCH P e = GPI O_10/ PA_Cl O_SEL/ BYP1 GPI O_11/ PB_Cl O_SEL/ BYP1 - oo glp OP\?\R o oo ¢ PROPRI ETARY PROPERTY OF APPLE | N ©
D 0. 1UF 1T ig"é“, ce%?uvzm 64 GPI O_12/ PA_DP_PWRDN/ BYP2 GPI O_13/ PB_DP_PWRDIN BYP2, oo 3+ | TO MAI NTAIN TH S DOCUMENT | N CONFI DENCE 36 G: 109
DP_TBTSNKL AUXCH C N C3639  :||: DP_TBTSNKL AUXCH N ! NOT TO REPRCDUCE OR COPY | T
o °CBD> To% 16V s oo For unused port, pull CONFIGL, CONFI G2, LSRX, HPD and CIO SEL low (10k). Al other port signals can be NC. 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART
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7 _=PP1VO5_TBTLC RTR

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

C3729 Ji C3712
1, OUF 1, OUF

~

20% 20%
6.3V 6.3V
2
0201- MR 0201- MR
1 C3732
—— 1. 0UF
— 20%
2 6.3V
X5R
0201- MR

CRI Tl CAL
VCC1PO_ON OM T_TABLE VvCcipo | Kt
VCC1PO_ON U3600 vcelpo | K8
veeipo on CACTUSRI DGE4C vocLpo | Lo
VCCLPO_ON (SYNT % 2) VCCLPO | L4 1Logr ——
VCCLPO_ON vecipo | M2 2
VCC1PO_ON VCC1PO | M5
VCC1PO_ON VCClpo | MO
VCC1PO_ON vcelpo | N
VCC1PO_ON vecipo | Pt
VCC1PO_ON vcelipo | P8
vecipo | R0
VCC1PO_PE voepo |_Rs
VCCLPO_PE voerpo |
VCC1PO_PE Tto
vecipo_pe > vear
VCC1PO_PE Wo
VCC1PO_PE VECLPO
VCC1PO_PE W
VCC1PO_PE xgzz o
VCC1PO_PE vocps |
VCC1PO_PE - 1. 0UF —— .
VCC1PO_PE VCC3P3_Cl Of 118 I~ X B
VOC1PO_PE Voc3P3_alof e R ?
VCC1PO_PE vccsp3_clo| e
VCC1PO_PE vocaps_pp |t
VCC3P3_DP | M3
Foseoiive vocsrs o [
- VCC3P3_DP | M7
VvSs VOC3P3_DPAUX | 7
vss
Vss
Vss =PP3V3 S4 TBT
Vss vee3p3_Poc | K7
Vss
Vvss VSSPE |22
VSS VSSPE |24 —
Vss VSSPE [ &
Vvss VSSPE |
Vss VSsSPE [
Vvss VSSPE |_D21
Vss VSspE |23
Vvss VvsspE [ B4
Vvss VSSPE |_F11
Vvss vsspE | _F13
Vvss VSSPE | _F1°
Vvss VSSPE | P17
Vss VSSPE |19
Vvss VvsspE | P2t
Vvss VSSPE | _F23
Vvss D VSSPE [ F°
Vvss VSSPE |7
Vss 6 Vvsspe [P0
Vss VSSPE |20
VSSPE |21
VSSPE VSSPE |22
VSSPE VSSPE | 218
VSSPE VSSPE | 120
VSSPE VSSPE | 21
VSSPE VSSPE | 22
VSSPE VSSPE | 20
VSSPE VSSPE |1
VSSPE VSSPE | M3
VSSPE VSSPE |20
VSSPE VSSPE | P21
VSSPE VSSPE | P23
VSSPE VSSPE | _R2°
VSSPE VSSPE |21
VSSPE VSSPE | T23
VSSPE VSspE | U8
VSSPE VSSPE | V22
VSSPE VSSPE | V17
VSSPE VSSPE | V21
VSSPE VSSPE | V23
VSSPE VSSPE |11
VSSPE VSSPE | Y22
VSSPE VSSPE |15
VSSPE VSSPE |17
VSSPE VSSPE | Y10
VSSPE VSSPE | Y21
VSSPE VSSPE | Y22
VSSPE VSSPE [ Y0

=PP1V05 TBTCI O RTR

38 BT
1 C3705
10UF

20%
, 6.3V
CERM X5R
0402-1

=PP: TBTLC RTR 34 36
356 TR (BuaP Bore) !
EDP: 240 mA

ISYNC MASTER=J11 M.B
TTILE

SYNC _DATE=10/04/2011]

(ﬁ} Appl e I nc.
®
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Page Not es

SI 8409D8B:
A H
Power aliases required by this page: CRI Tl CAL Vds( rnax)- ;30\112\/ TBT 1 5V BO OC§TI cAL Re g U I a.t O r
- =PPVI N_SW TBTBST (8-13V Boost | nput) ngg{"s;) L 4y
- =PP18V_TBT_REG (18V Boost Qut put) Q3880 ; ;
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input) _PPVI N SW TBTBST S 8409DB IR‘;S(‘)"): :G:f‘g?og SV Vgs L3895
- =PP3V3_TBT_FET (3.3V FET output) 7 PUPPT— 5 (mxy: 3. 6. 8UH 4. 0A
- =PP3V3_S0_TBTPWRCTL Ch nput o m ) ;o PPVI N SW TBTBST .~ 1 2 TBTBST_BOOST
- =PP1VO5_TBT_P1VOSTBTFET  (1.05V FET Input) fofnggs require < o)A} o M N REGKW BTHED. 35 PI MB062D- SM M N-REGKW BTHE0. 35
- =PP1VO5_TBT_FET (1.05V FET Qutput) ) 1271 voltage not spocified here. C3890 1 1.C3891 -
. - add property’on another page. 10UF OUF IBIBST SNs1
Signal aliases required by this page: R3880 1 C3880 © 2% 2% M N_LTNE_W DTH-0. 2 nm CRI Tl CAL
 er alkreo L 470k s L5 10r R3B91L! o 2 2 on oo M N-NEGCW DTH=0. 2 mm
— — 10% 1 A
. =TBT_RESET_L vz 2 Y - 200K N HEHEEE R3889 D3895
201, X5 L - Q2 S POERD - 123
BOM options provided by this page: TBTBST PWREN DIV L s L RITI CAL‘—SW—’ 1 Z?}V ) DFLS230L
TBTBST: Y - Stuffs 18V boost circuitry. <R12 - M N_NECK WDTH=0.2 mm 201,
TBTBST EN UWLO 25 |env Lo snsil s M N-LI NE-W DTH=0. 2 fm
R3]§580]K1 U3890 ] TBTBST SNS2
LT3957 SNS2 XWB
%
1/2’%\4\, TBTBST | NTVCC 28 || NTVCC o 0 R3850 5§95
201 M N-REGKW BTHEO. 5 2 H JPLACE NEAR=C3895. 1: 2 mm
2 s F Vout = 15.1V
TBTBST_PWREN L TBTBST_VC 30 fve N > Max Current = 1.0A
M N_LINE_W DTH=0. 2 mm H
M NNECK_W DTH=0. 2 mm o Freq = 300KHz
- 3 NC 5
=y TBTBST RT 33 |RT 35 2 _
@805 = =PP15V_TBT REG
SSMBK15FV Kh
S VESM HE (= TBTBST_SS 32 |ss
@
i 31 TBTBST FBX
HeT Sl 1 c3892 u FB ST womo s o
64 34 TBT A HV_EN R3892! —— 4.70F SYNC M N_NEGCW DTH-0. 2 mm
oo TPAS AN 1 — o 1 £ 1
= 732k 2 1 3893 R3894 1 C3894 . 2589 R3896
] fors —L 3300pPF 2K —— 0.33UF SG\D G\D )
o — 10% ol —— 1% el —ab —L— 100PF vl 1 C3881
1oV 5.3V T &% 2 1 C3899
201 2 X7R- CERM M 2 CERM X5R ol |~ ol o vl vl of~ 50V LF
<R2>| 0201 201, 402 <[] | s B ] ] ] ] 2 & <R:;;>2 . lj)o.%OOIUF
G\ND TBTBST SG\D SoR. ceRM -
WLQ(falling) = 1.22 * (RL + R2) /| R2 M N-REGKCW BTHE0. 35 0402
WLQ(rising) = WLO(falling) + (2uA * Ri) vorTAGERoY D shorted to J_
_ h o SGNI - * +
WLO = 4.55V (falling), 4.95 (rising) G\D i nsi de package, Vout 1.6V (1 Ra / Rb) =
. . no XW necessary.
Supervi sor & CLKREQ# | sol ati on
; _=PP3V3_SO_TBTPWRCTL oD
=PP3V3 TBTLC RTR 7 a0 35 3 = gsil\%sl\g7FEAPE 1
-D| SOT563 ?08K88
3800 ! 4| crTca  |'r3g07 H— £
1 0. 1UF —— . 5 120w
R3840 10% —— VDD 100K " . i
@840 10K on Cé% B u3800 ?jﬁ‘zow 1S G2 Max Vgs: 10V 5 201
SSMBK15AMFVAPE H oow 020: SLGAAPO16V 5201 TBTBST SHDN DI V.
VESw ] ;9 L PP1V05 TBTLC o7 =
1
R3887 3| D,
a 0 8888
2 [y TBT_EN LC PVR mTKT . 330K | SSveNs7FEAPE
1/ 20W SOT563
e —
TBT PCl E RE! 4
25 =TBT RESET L v Cl p SzE(;/L oo = s .
= ne +/ - ¢l —
Platform (PCle) Reset . = SMC DELAYED PWRGD (T 25 41 42
=TBT CLKREQ L o =
TBT CLKREQ L <]
1o O CLKREQ 2 TBT CLKREQ ISOL L
i ) TR VAKE_BASE-TRUE
Pul | -up provided by SB page. aD Lyt
- >
TBT "POC' Power -up Reset
Intel investigating whether RC is sufficient.
= as as 7 _=PP; TBT
f - T
3.3V TBT "LC' Switch e
VDD Pul | -up: R3610 =PP3V3 SO PCH GPI O 7 16 17 18 19 25
; _=PP3V3 SO P3V3TBTFET TPS22924 —PP3V3 TBTLC FET ) 2 |SENSE U3830 RESET* 6 TBT PWR ON POC RST L oo 5
csp TPS3808
o AL
VN Vo[ Max CQurrent = 2A (85Q) TBTPOCRST CT s ler &N (MEle _ TBTPOCRST MR L 1R3830
R3811 ORI TI CAL X X ao B e 2825 100K
2 1 TBT EN LG 3V3 @ |on LJ3810 C3831 C3830 e - rmen [0] 1/ 20w
11 a\D 0. 0047UF R — TPS3808G25 P L2010
1 1 25V 16V -
C?Soig B Lo 3 Par t TPS22924C 2 & o v 2 il = 2._32\7/ ;/- 2% S[3T |o TBT SWRESET L "
S D e Type Load Switch ay = 2f.5m m]_n_lq
e 2 G 13825
ozor NO STUFF R(on) 18.5 nthm Typ £ —L_ 330pF WF: C val ue nmay need tuning.
¢ @2.5v 25.8 nmohm Max T, v
2 X7R- CERM
TBT EN LC 1SOL = 0201
R3816" _ 4
36.5K , _=PP1V05 SO P1VOSTBTFET 1.05V TBT "CIO' Switch
1/ 20W =PP3V3_TBTLC RTR
i A . e u3820
2l a7 En LC 1v0s 1. 05V TBT "LC' Switch . TPS22920 =PP1V05_TBTO Q FET 7
RB?OZOOK 2 AL Max Current = 4A (850
s 7 _=PP1VO5_SO_P1VOSTBTFET TPS22924 =PP1V05 _TBTLC FET ; w23 < ]VI N VCU’[ o u3820
csp
2 AL Max Current = 2A (850 201,
e | VN vout e RITICAL Part TPS22920
TBT EN Cl O PWR o2 |oN I
CRI Tl CAL LJ3815 GN\ND Type Load Switch SYNC MASTER=J13 M.B_NON POR SYNC DATE=11/10/ 2011
c3g15 1 2 |oN
P: TPS22924 8
@D art S$22924C 825 |0l | g R(on) 8 nohm Typ TBT Power Support
s} Type Load Switch SSNEI\BH;UEQ;E e @1. 05V 11.5 nChm Max .-w 77
R(on) 20.3 nthm Typ 1 d} Appl e I nc. -
psmey
1.0V 28.6 mohm Max % q
1 @ :[67 st S 2.8.0
. i, TBT EN G O PUR L = NOTI CE OF PROPRI ETARY PROPERTY:
6.3\ E— THE | NFORMATI ON CONTAI NED HEREI N | S THE
o e = PROPRI ETARY PROPERTY OF APPLE | NC.
oo C3816 nust be 10% THE POSESSOR AGREES TO THE FOLLOW NG
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3

3V S3 WLAN FET
MOSFET TPCPB102
CHANNEL P-TYPE
RDS( ON) 20-30 MOHM @. 5V
LOADI NG 0.750 A (EDP)

CRI TI CAL
CRI Tl CAL 050
DMP2018LFK
R40Q52
DFN2563- 6
0.920
Al RPORT N Rt
STz ey
w3, L PP3V3 WAN F1A s 2PP3V3 WAN R ERE A =PP3V3_S3_W.AN, .,
3 4 v 1AT T
. 1
C4021: |1 4020 o C4051 1 4051
0. 1L§F°: - L TouF 0. 033U 19
sdta o 8¢ 4050 ° el o
— P 5 DA 15 %) R4050 .2
J4001 e P3V3W AN SS 1,1\9\%2 PM WAN ENg o
SSD- K99 rconent nore-p ce sl 0% ko 050 Jobs 5%
F- RT- SML - 1oy 1/ 20W
ol PLACEUENT NOTE ace ol s 13 Q1080 XS5 CERM 1
ST WEIL_EVENT L grmyoa
g 4 - 0. 1UF I SNS_AIRPORT P gy 4o
o= el ©c PO E_AP R2D N 1|2 : POl E AP R2D C N ermuc oo I SNS_AI RPORT N 4o -
P - 10% 1 [6.3v 201 XsR
7 -
o+ - LA AT ace ol s 1o 34001
C 5 = mo PL;—INENLMJTE:PI ace close to J4001.
g 10 N ©s PCE AP R2D P 1||§ PCIE AP R2D C P s
ol - 0. 1UF 10% 6.3V xsR201 BTPWR S4 -
P 12 g NOSTUFF BTPVR S3 FRNa SIS BLE o Q4010
SSMBK15FV
il POl E_CLKIOOM AP N _erms o o l'fé‘;?“ R401%1 ey SSBHASEY
ol - PCIE_CLKIOOM AP P (s o o e e _|: cao10 'R4014
O .o M M J— 15K 2
. 201 201 o) % 1% 2
otz - 2 2 2 Sem 1/ 20w
p 6 - CC 201 Zg’gl 1
C = 1 v+ MH_ 5 _es USB BT WAKE P
18 PCIE_AP_D2R P 16 69 2 |y- M| 4 e8| USB BT WAKE N —
O oD ¢ © w4010 =
1°] PCIE_AP_D2R N o o 16 P aUsBL0Z2LE
o 19 TN D+ 7 USB BT P
20 CRITICAL D6 USB BT N
2 21 POIE WAKE L gy o
— 10 ISEL OE*he o
51450335 an
41 %g z; m PM SLP S4 L 1 /\/Q/\/Z BTMUX_SEL
1/5;/SW SEL |OJTPUT
NesTURF
BL UET(I)-I-H o C4011 L USB_BT_WAKE
— s USB_ BT CONN N 0.01UF —— H |use_BT
-— e s c USB_BT_CONN P iy 2
R4001
z4e PP3V3_S3RS4 BT F LnMA2_ =PP3V3 S4 BT 1
Mo e iy 5% =
VOLTAGE=3. 3V %}E\é\l
402
BTPWR: S3
R4002 =PP3V3_S3_W.AN ; 3
1C4032 1,\;\’/\/2 -pPP3V3 S3 BT oo _PP3V3 WAN F
L F Y _
= goo”U M DLY = 60 M5 +/ - 20% C4053 1
2 M- LF .
I 5T 402 0. 11 E——
CRI TI CAL 6,8¥ 2
= 2
PLACE_NEAR=J4001. 18: 1. 5Srm VDD !
R4053'| R4054! U002
SLGAAPO16V
100K 232K TOFN AP_RESET L erm =
1/ 23w 1/ 20W 2
201, 201, : ME 18 23 62
P3V3W.AN_VMVON R4%90
AP CLKREO L R 2 1 AP_CLKREQ L
< AP RESET CONN L 4 - 1
1/520/00W
M=
201
< AP_CLKREQ Q L 7
R4055*
SYNC MASTER=J11 M.B SYNC DATE=10/11/ 2011
100K | STTSE
Y 2 L X21 W RELESS CONNECTOR
2 = T RO
d} Appl e Inc. 51' 9277
©
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51450393
CRI TI CAL

4398

F- RT- SM
1

PLACE_NEAR=J4501. 1: 3nm

F

s PP3V3 SO SSD FLT, 3 oYY YLz M NCRECK

CRI TI CAL

L4500
ERR-70- OV 4A PP3V3 SO SSD R

N_LI NE_W DTH=0. 6mm
W DTH=0. 150nm

2

3

D=1RUE

M N_LI NE_W DTH=0.
M N_NECK_W DTH=0. 150nm
VOLTAGE=3. 3V

NOSTUFF

CA504
100UF
20%
6.3V

CERM X5R
1206- 1

1 C4503
100UF
20%
6.3V
CERM X5R

Per PCle Spec, only TX side shoul

POIE SSD D2R Pel>

4END Ve
SEND

D=1RUE

o ¢ -

POLE SSD 2R Ne1>

7aND

D=1RUE

oD«

68 6 SATA SSD 2R P

t CA501
0, 1UF

0603 VOLTAGE=3. 3V

d have AC cap

66

66

D=TRUE

68 6 SATA SSD D2R N

8aND
9

66_6r0 e s o pa

12

4521 0. 1UF 1

2

1 =PP3V3 SO0 _SSD
3

I SNS SSD P

I SNS SSD N

oo 6 72

7 =PP3V3 S0 SATAI

o 46 72

470K =

5%

1/.20W
5201

o
| 4| o

'RA505 I

g8

u4510
CBTLO2043ABQ
m_p VN g p

w

roEssomoord: TR 8 6 |

10G\D VO DETRUF o
11 G0 VY DATRUE 8w 4520 O 1

2

||
xsr-csrm || 10% 16v

PLACE_NEAR=U4510. 1: 2 nm
PLACE_NEAR=U4510. 10: 2 nm
PLACE_NEAR=U4510. 6: 2 nm

66PCIE_SSD D2R MIX OUT P

4518

0. 1UF

1

2

POIE_SSD D2R Pe0>

66PCIE SSD D2R MIX QUT N

C4517

0. 1UF

1

|
1T 100 16v
X5R-

0201
CERM

POLE_SSD 2R Ne0>

IS

66POE SSD R2D MX INP.

4513

0. 1UF

1

| |2
1T 10% 16v
R

2

0201

POLE SSD RPD C Pe0>

POLE SSD RPD C Nel>

12

13GND V@I DETRUESS 6 sara sso o e

||
xsr-csrm || 10% 16v o201

AO_N BO

Al_P B1_P

TI CA
AL_N Rl B1_|

|~

66 PO E SSD R2D MX IN N

C4512

0. 1UF

1

|
1T 100 16v
R

2

0201
RM

POLE SSD R2D C N<0>

14END VO DATRURS 6 sara sso o w

"

15

16

PCl E CLK100M SSD P

6 16

17

PCI E CLK100M SSD N

6 16

18

19

SSD _CLKREQ L

20

SSD RESET L

21

s SATA PCIE_SEL

66

66

15

SEL

22

SMC OOB1 RX L

23

SMC OOB1 TX L

24

6 SSD P3V3S0_EN

R4520
0

1 2 =P3V3S0_EN

25

26

27

28

29

30

31

32

33

34

35

[000000000[[00000000[[000000000000000000 |

PCl E/ SATA GUNVSTI CK2

CONNECTOR

1
W
v

14

SATAMUX EN L

XSD

13

12

‘R4510
10K

5 |vss
11 | yss

5%
1/20W
2201

35383361

68 SATA SSD D2R MIX QUT P

4516

|
1T 100 16v
R

0201

oo 16 68

68 SATA SSD D2R MIX QUT N

4515

0.01UF
|

0.01UF

|2 st b0 oor
I

16V 0201
X5R- CERM

2 SATA_HDD D2R N

68 SATA SSD F2D MUX IN P

4511

0.01UF

ooy 16 68
16V 0201
X5R- CERM

2 SATA HDD R2D C P

68 SATA SSD F2D MUX IN N

4510

16V 0201
X5R- CERM

0.01UF
|

|2 SATA HOD FED G

16V 0201
X5R- CERM

SYNC DATE=10/17/2011]

ISYNC MASTER=J13 M.B_NON_POR

SSD CONNECTCOR

d} Appl e I nc.
®
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Pl

|

N

1
v
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USB Port

Power

Switch

Ri ght

USB Port A

68 18

201

CRI TI CAL
TPszeeItR 4605
son FERR- 120- OHMV 3A
, _=PP5V_S3 RTUSB 2liNno ouTil® PP5V_S3 RTUSB A ILIM . 1 f Y Y Lz PP5V_S3 RTUSB A F
- M N_LI NE_ W DTH=0. 5 _nm M N_LI NE_W DTH=0. 5_nm
T _=lina auT2| & s NC M N_NECK W DTH=0. 15 nm 0603 M N_NECK_W DTH=0. 375 mm
VOLTAGE=5V 4605 : VOLTAGE=5V
= (@om-USB EXTA OC L 104FAULT1* ILIMZ__USB ILIM 0. 01UF
P - 10%
NCx=_gFAULT2 10% CRI Tég\b CRI Tl CAL
xor g 2 L4 J4600
62 @ o _=USB PYR EN < fen o201 90 G USB3. 0-J11-J13
USB_EN2 5 — SVER T BT
CRITI CAL B ENZGND ey RA600* s USB2 EXTA MUXED N - 4 3 L
4690 * 1 C4691 ,|* c4696 R4601" B piged C4695 * — L1 oveus
10;50 - —— ?bW%UF ::%gﬂ/(ZUF— 35MOHM 0 - Bt 103;: g 6sUSB2 EXTA MUXED F N 6s USB3 EXTA TX F P 2 OSSTX+
S0 1/16W
cERvXen 2 2 3ok ocerm |2 E&V.ler 1/ 20W v L CERV X ss USB2 EXTA MUXED P 1 Y Y L2 sUSB2 EXTA MUXED F P es USB3 EXTA TX F N 3 OSSTX-
040 0201 PRSE. BoSv an 2 0402 4 oap
5
2| 5 3 4 -1op
1 99270 ¢ Loor
1 6lvBUS g oo
P . : = USB3 EXTA RX F P
Current limt per port (R4600): 2.18A min / 2.63A max Hile>) . S TOSXRX+
es| USB3 EXTA RX F N OSSRX-
10 | S
D4600
= RCLAMP0O582 17
SLP1210N6 12
CRITTCAL 13 o
O
14
O
15
60
GND_VO D=TRUE 72
CRI TI CAL B0
L4610 o}
80CHW 25% 100MA
0504
L2 =
Mbj o SMC Debug Mux R e e aall B
o0 15 ¢COT} USB3 EXTA RX P L Y Y Ll
L1
; _=PP3V42 GBH SMCUSBMUX
MOJOL YES CRI TI CAL CRI TI CAL
' D4620 D4621
MO YES R4650 ESDOP2RF- 02LS ESDOP2RF- 02LS
C4650 * 10K TSSLP-2-1 TSSLP-2-1
1 3
0.10F —— 320w
o iy 2 v
o6 42 41 [Ty SMC DEBUGPRT RX L 0201 5 [ val 1
o6 42 a1 (OOT}—SMC_DEBUGPRT TX L hal |V w650 Y-
Pl 3USB102ZLE
USB EXTA P 7 TGN GND_VOI D=TRUE
CRI TI CAL CRI TI CAL
B _EXTA N 5 b
60 10 Py USE MOIO. YES L4620
80CHW 25% 100MA
x SMC DEBUGPRT EN L
._BCCE SEL| 10 @ a1 GND VO D=TRUE 0504
aD SEL=0 Choose SMC C4620 L2
SEL=1 Choose USB 0. 1UF
Sl GNAL_MODEL=M O_MJX o6 10 [TEy-USB3 EXTA TX N 1|2 53 USB3 EXTA TX C N 4 3
| 4621 _—
L gy ol e
NG N o8 18 [T USB3 EXTA TX P 1II2 6sUSB3 EXTA TX C P 1 B 2
R4651 10% 6. 3V
A0, QD VO B TRUE CRI TI CAL CRI TI CAL
AN - D4610 D4611
120w MDIO_NO ESDOP2RF- 02LS ESDOP2RF- 02LS
ot R4652 TSSLP-2-1 TSSLP-2-1
1 0 2
596
1120w
MF

MASTER=J11 M.B

SYNC _DATE=09/ 30/ 2011
———

I SYNC

TTILE

Ext er na

A USB3 Connect or

d} Appl e I nc.
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7

6

=PP3V3 SO AUDI O

7 6 _=PP3V42_G3H ONEW RE

CRI Tl CAL

J4700
DF40CG3. 0- 48DS- 0. 4V
F- ST- SM

ON MLB SIDE AS LIO CAN T FIT CAPS

-
49 ~ 50 4721
9 GND_VOl D=TRUE
1|2 USB3_EXTB_TX_N 18 68
. 2 4o Iy SMC BC ACK o o2 =) D
(Right Speaker Enabl e) =USE_PVR_EN 0 O s USB3 EXTB TX C N 1V 0. 1UF
AUD 12C INT L 516 o048 an va nTRE f 4722
;¢ _=PP3V3RIV5 SO AUDI O 1o od8 N vaDTRE G\D_VOl D=TRUE
gOC 10 s s USB3_EXTB TX C P 1|2 usB3 EXTBTXP@IESE
=12C LI O SDA 1115 ot12 SPKRANP_| NR N oo o 5 ﬁ)s;cERM'
=12C LIO sCL 1815 o414 SPKRAMP_| NR P ams = 72 CRI TI CAL CRI TI CAL v oz
15 16 D4720 D4721 ‘
g g ESDOP2RF- 02LS ESDOP2RF- 02LS
SYS ONEW RE 19] 5 o120 AUD | P PERI PHERAL DET grmy ¢ 10 TSSLP-2-1 TSSLP-2-1
21[ 5 522 AUD_| PHS SW TCH EN oo - =
23 USB EXTB OC L 23 o0 24
" HDA RST L 25[ 5 o126 G\D_VOl D=TRUE
P SMC LID 27 00 28 USB CAMERA N Va:» RECES R4710
4 oM AUD GPIO 3 2?00 gg USB_CAMERA P CBD 5 1868 O
8 g 1/20W 5% 201
M
e —| 2C M KEY SDAl 351 5 ot 36 USB EXTB P CBD 5 2468 1
44 5 CBry—=12C MKEY_SCL 3715 o438 USB_EXTB N e L C4731
0 166 HDA SYNC 39 40 G\D_VOl D=TRUE
s 41C)C 2 ; es s USB3_EXTB RX_RC N )\ 1H2 )\ USB3_EXTB_RX_N e B
00 Gn vaDTRE X5R- CERM
o0 10 o (rETy—HDA SDI N0 43 00 44 GO VO D-TRUE v 0"21”&”:
o 10 o [Ty HDA BIT CLK 45 o0 46 .
o 10 o [Ty HDA SDOUT 4715 o028
PLACE_NEAR=J4700. 7: 1. 5mm L |
1 1 51 52
47201 4710 1| O CRITI CAL CRITI CAL oo USB3_EXTB_RX_P oo
. F 0. 1UF 1 ca70( “
0% —— o —— |7 G40 D4710 D4711
X5R CERM xor e 2 1% ESDOP2RF- 02LS ESDOP2RF- 02LS
0201 0201 2w | 998-4617 TSSLP-2-1 TSSLP-2-1
PLACE_NEAR=J4700. 17: 1. Smm

PLACE_NEAR=J4700. 9: 1. 5nm

|||—

1/ 20W 5% 201
M

SYNC DATE=11/10/2011]

ISYNC MASTER=J13 M.B_NON_POR

Left
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D D
U4900
LMAFSXAH5BB
wasioo@>LPC ADSO> 0000000000000 gy BI3liPc0ADO (1 SEAz) Al Noo|_E2 Al a2
wae@y LPC ADL> 000000000 gy Al8lipooADL AlNo1| EL SMC_ADC1 2
69 43 16 s@LPCADQ>—“£ LPooAD2 OM T_TABLE A I\DZL‘M@ a2
wawe@y LPC ADS3> 0000 gy DlllipooAms ANO3LFL o SMC ADC3 ~~~~~~  jqe
o0 25 [T LPC CLK33M SMC - H12 || pcocLk Al Noa| B3 - SMC_ADCA am «
o9 a3 10 5 (ry—PC_FRAME L DLl PCOFRANE* Al No5| A3 SMC_ADC5 a
= —SMC LRESET L - CL3]L PCORESET* ANoB[ B4 g SMC ADCE ~~~~~~~ ame =PP3V3_S5_SMC ..,
43 16 6, LPC SERI H13 1| PCOSERI RQ ANO7T| M g, SNC ADC? am )
17 0 qom—PM _CLKRUN_L (D @—CL1|LPCOCLKRUN ANB[BS o SMCADCB =~ = @ amqe 30 %‘-4?4011 7A
4 25 17 5 TR LPC PWRDWN L L3 LPCOPD* Al NO9|_AS - SMC_ADCO am + - :
19 m) SMC_RUNTI ME SCI _L - Fl2dLpcosai * Al NLO|_BS - SMC_ADC10 NG FOR STAGK 66D (T 42 1 Y L2 PP3V3 S5 SMC VDDA
19 KE L B12 |pks Al N11[ A6 1 N F erp a2 0402 VLNTRESR W D :
AN2[CL g SMCADCI2 e 1 1 1 1 1 1R4902 : 1 C4901
> SMBUS SMC 0 SO SCL 1w o E0|zcsa AN G e SMCADCIE o L1502 | LT3 LAR9e [1GARRS 1 GARRe M U4900 L g 1UF
7 AAEMQ_&SLQ_“ﬂI 2COSDA Al N14| Bl 4 a2 _; % é{, 5 g‘g’ _; g‘g’ _; g‘g’ __2 g‘g’ %%OW LMAESXAHS BB 2 g& CERM
nagySMBUS SMC 1 SO SCL (@ =~ gug Mli2asa Al N15| B2 SMC_ADC15 a2 3361 536 CERM 536 CERM 536 CERM 536 CERM 5201 BGA 0201
By SMBUS SMC 1_SO_SDA @ =211 2C1SDA Al N16| &R - SMC_ADC16 NG FOR STAGK 65D (T 42 (2 CF 2)
7 gy SMBUS SMC 2 S3 SCL o =B 2025CL AN7[ Gl g SMC ADCL7 e I o2 a0 020 (|- OMS RESET L g G10RsT swoLk/ Tek| G0 SMC TCK 64z a3
7 By SMBUS _SMC 2_S3_SDA ooy P MB || 2c2sDA Al N1g|_HL SMC_ADC18 NC FOR STACK BRD. a2 = . . = swol o TV ALY SMC TMVB 6 42 43
n aagy—SVBUS _SMC 3 SCL %) o= -8 2C35CL ANLo| H2 o g% ADC18 N FoR STAGK BRD () 42 22 37 o B> \éWNEI V\AEXEN-II_— L () gty ’E\:ii PK4/ RTOCLK ~ SWO/ TDQ ’;é g% %;I.O 6 a2 a3
naugySVBUS SMC 3 SDA @ = g K8li2caspa Al N2O|_BY ADC2 N For sTAGK BD Y 42 1 1 1 VWAKE* o o a2 1
C 5_SVBUS_SNC_4_ASF_SCL 1o e o gy N7 |1 204501 o] A7 SMC_ADC21 R 011%97 04/19U(%8 A1 04/19U99 NG SMC HI B L [CE S C
w@>—SMBUS SMC 4 ASE_SDA i roe o0 o gpugp— M || 2C4SDA AN22[ B8 g SMC ADC22 e roesmacom o2 > ?8{’/’ 5 ?8{’/’ T2 ?8{’/’ OM T_TABLE NgQ A2\
71 as SMBUS_SMC 5_G3_SCL M || 205501 AN3 A8 g SMC ADC23 1 ovesewseeqm T 6351CEWT 357 CERV %35, CERM 60 4z @M‘M_Oxosm
By SMBUS _SMC 5_G3_SDA ooy o= 3|1 2C5SDA | NC SMC XOSC1 N10 [xasc1
co-| K2 Pl L 10 42 57 66 Vi 03
» T} SMC _FAN O_CTL &—L1|PvB/ FANOPWO co+ KL - SMC_VCCI O CPU DI V2 a2 = a2 SMC_EXTAL G12 |osco
> SMC_FAN O_TACH - L13 |PMI/ FANOTACHO c1-| L2 & SVC_S5_PVWRGD_VIN w2 . SMC_XTAL Gl3 |osc1 VREFA+|_D2 PP3V3_S5_AVREE SMC .
o m—SMC FAN 1 CTL @—CLL|PK6/ FANOPWML PCs/ Cl+| L1 g SPI DESCRIPTOR OVERRIDE L gy = VREFA- | DL XWL900
2 rmy—SMC FAN 1_TACH 22 |PK7/ FANOTACHL ~ T3CCP1/ PS5/ C2- | €5 CPU_CATERR L 10 68 K12 |vBAT " M
2 @on SMC_MPNb_LED PWR No R STACK ernegy S P2/ FANOPVRR T3ccPo/ PI4/ c2+| D5 o= CPU THRMIRI P_3V3 am + B e ND _SMC A\SS 2 531
Peen SMC MPNB_LED CHG N FOR STAGK orE gy D10 |pPN3/ FANOTACH2 D7 GNDA( E3 PLACE_NEAR=U4900. AL: 4MVI
ssiocLki Pl M g SMCPMG& EN ;e 6
0 @on—SMC_SYS _KBDLED 111 PN/ FANOPWAE SSI OFSS/ PA3|_M8 PM_DSW 17 E8 AL -
a2 SMC T25_EN L & 12 |PN5/ FANOTACHS sslOR} Pa4l L4 g SMC DELAYED PWRGD oo 25 % 2 E9 <7
@ SYS_TDM ONEW RE NI Iong/ FANOPVRM ssloT PAS| NI g SMC PROCHOT ~~ my« F10 || vop D9
w6 SYS ONEW RE M1 |PN7/ FANOTACHA 7 ES 1 cie20 |1 C4921
« my_HI SI DE_I SENSE_OC - J4|PHro FANOPUNG ULRC BO| F11 . SMC DEBUGPRT RX L am s e 29 P L o oe— TUF
« [ SMC_ODD_DETECT @ &2 |PHB/ FANOTACHS uitx pe1 ELL g SMC DEBUGPRT_TX L oo o 2 10 s T T, %
Toccro/ Pe6| F4 SMC_SYS LED . Jeys e o nggl
@y CPUPECL R~~~ e lPFOORX ToccP1/ PE7| F3 g SMC GEX THROTTLE L~~~ e > PP1V2 S5 SMC VDDC jé j:
a2 SMC PECI _L - 6 |PECI 0TX NECK-W DTH=0. TMV "
< - S1 1R PrO|_M® SPL_SMC M SO o su swgrm oo o A eV Kkag | veoe K] PLAEEREARUIER BN o0y oo son
2 D SMC Bl L_BUTTON L - M3 |ppo/ | RQL16 SsI 17X PF1| N9 SPI _SMC MOSI NC FOR STACK BRD 42 59 D6 K11 PLACE_NEAR=U4900. D1: 1MV
= m—SMC DP_HPD L > 12 |PP1/ I RQLL7 SSI 1CLK/ PF2| L10 Pl K N Brp 42 69
w0 42 o rmy—SMC_PVE S4 WAKE L > B IPP2/ 1 RIS ssI1Fss/ PR3 K10 g SPI _SMC CS L e con stoc smopoomy 42 69 L
= O SMC_PME_S4 DARK_ L - J12 Ipp3/ | RQL19 pFal_L9 @S5 _PVWRGD am e B
B o qom-SMS S4 WAKESRCEN o  J13IpPa/IRQI20 PF5|_K9 PM _PX Y 17 23 25
ey o SMC_DEBUGPRT_EN L
NC FOR ENG PKG D8 |ppe/ | RQL22 WroccPo/ PGa| K7 39
oo g SMC_LLD o ks e 1 o V0GR Fos| LT g SMS_GEX_OVERTEMB 2. toreio |rorenn |roorz 104913 |:GA9L4 |1oAgls | C4/19U1F6Ji04/19U1F7
s Yoo Yoo 9 == 109 == 109 = Tao 9
= qm—ENET_ASF_GPI O (o - D4 |pQo/ | RQL24 wr2ocPo/ PHO| K3 g ALL SYS PMRGD ~~~~~ muwsse 2 Y 2 Y 2 o 2 g}{) cERM |2 g}{) cerv |2 g}{) cErM |2 g}{) cerv |2 g}{) CERM
o —SMB I NT_L - E4 |pQ1/ | RQL25 Wi2ccPL/ PHI| K4 g SMC THRMIRIP e i 02011 02011 0201 0201 0201 0201 0201
22 10 5 TR SMC BC ACOK - F5 |pqe/ | RQL26
a2 P L N5 |pQa/ | RQL27 WI'3CCPO/ PH4| J3 PM TN L 17 23 £
52 26 17 [T PM SLP_S3 L - N6 |pu/ | RQL28 WI3CcP1/ PHs| _HA PM SYSRST L 17 25 -
62 a9 37 20 17 ry—M SLP_S4 L - IPGs/ 1 RQL29 wraccro/PHE| B g MEMEVENT L (@ e
o2 17 > PM SLP_S5_L > ® |PG5/ 1 RQL30 WIAOCPL/ PHT| 4 g SMC ADAPTER EN ~~ mmua«e
9 42 ¢ [Ty SMC _ONOFF_L - L6 |pq7/ 1 RQL31
T10CP0/ PO 2 SMC OOB1 _RX_L NC FOR ENG PKG . -
oo E—SMC RX L -3 |WoRX TicoPL/PIL BY g SMC OOB1 TX L ~~~~ epnewa
5 42 5 (M) SMC TX L - M luoTx T200P0/ PI2| A9 IR RX OUT_RC NC FOR ENG PKG s
T20cP1/ PI3| B g BDV BKL PWM _~ wemesec mom «
o0 20T USB_SMC N - E13 [useoDM
o0 2@y USB_SMC P - E12 |ysBoDP wrsoopy/ Phve| HLIO g SMC BATLOW L oo @2 o2
NOTE:
SMS Interrupt can be active high or |ow, renane net accordingly.
If SMS interrupt is not used, pull up to SMCrail.
A B?IEed pi ns have "SMC_Pxx" nanmes. Unused %R:Jw HARN S — ST SRR AR A
pi ns designed as outputs can be left floating, SI\/C
those designated as inputs require pull-ups. s ——
d} Appl e I nc. 051- 9277
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SMC Reset "Button", Supervisor & AVREF Supply
2 w. _=PP3V3 S5 SMC
, _=PPVI N_S5_SMCVREF
Deskt ops: 5V 4
Mobi | es: 3. 42V )
cspp0:L L Lo
Sy U5010 Toow
CERVE 85 VREF- 3. 3V- VDET- 3. 0 961

o

5 [T SMC TPAD RST_L

DFN
QVRL* (1 PUSN0903048  RESET* |52

SMC RESET_L

D 6 1 43 53

w0 0o o SMC ONCEF L Towrer ey PP3V3 S5 AVREF SMC ,,
SMC_ MANUAL_RST L 4 lbeay  CRI Tl CAL reFout| 8 R 4
oM T ao THRY AGE=3. 3V
'R5001 1
) PORE L ~ | c5025: |1C5026
%ﬂmw }Lé%;— T0UF L L 0-010F
- LF .
b il s 2|2 M8
SI LK_PART=SMC_RST 0402- 1 281
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de J GND_SMC_AVSS R
MR1* and MR2* nust both be |ow to cause nmmnual reset. ValTAGESov -1
Used on nobiles to support SMC reset via keyboard.
NOTE: Internal pull-ups are to VIN, not V+.
n n
Debug Power "Buttons
SMC_ONOFF_L 6 4142 9
oM T oM T
R5016'| |'R5015
PLACE_SI DE=TOP 9 00 PLACE_SI DE=BOTTOM
M:lgv(} g’éﬂle\é’
ab5,[ 1,863
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN
SMC Crystal Circuit
Not e:

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

ADC10 and ADCl11 are shared
with conparators on Stack Board.

as

66 57 41 10,

as

as

as

a6

as

a6

a6

CPU PROCHOT_L

6D

19 ¢ PM THRMIRI P_L_R

a6

a6

as

as

as

as

a6

a6

42 a1 (OOT} CPU THRMIRI P_3V3

a1 22

. SMC_ADCD — SMC_CPU VSENSE
2 _SMC_ADCL — SMC_CPU | SENSE

2 _SMC_ADC2 — SMC_VOCSA_VSENSE

2 _SMC_ADC3 — SMC DO N _VSENSE

« _SMC_ADCA — SMC DO N | SENSE

« _SMC_ADCS5 — SMC PBUS VSENSE

« _SMC_ADCE — SMC_HDD | SENSE

n _SMC_ADC7 — SMC_BNON | SENSE

« _SMC_ADCB ; SME HS_COVPUTI NG | SENSE
2 _SMC_ADC9 — SMC OTH:ER H | SENSE
« SMC_ADC10 — SMC 1V5S3 | SENSE

2 _SMC_ADC11 — SMC CPUS/OO O | SENSE

. _SMC_ADC12 — SMC_GEX _VSENSE

« SMC_ADC13 — SMC CPU SA | SENSE
. SMC_ADC14 — SMC_3V3SO_| SENSE

. _SMC_ADCLS — SMC_WAN | SENSE

» _SMC_ADCI16 — SMC LODBKLT | SENSE
2 _SMC_ADCL7 — NC SCM ADC17

. _SMC_ADC18 — SMC_GEX | SENSE

. _SMC_ADCL9 — NC SMC_ADC19

.« _SMC_ADC20 — NC_SMC_ADC20

. _SMC_ADC21 — NC SMC_ADC21

. _SMC_ADC22 — NC SNC_ADC22

n _SMC_ADC23 — W%%Déz&t

n _SMC_GEX OVERTEMP — NC_SMC =(;:X OVERTEMP
o SMC GEX THROTTLE L — NC SMC GEX THROTTLE L
" EAN_1_CTL — NC SNC FAN 1_CTL

" EAN_1_TA — NC SVC FAN 1_TA

» _ENET_ASE_GP — NC ENET ASE_GPI

2 SMC_MPMB_LED PWR
» SMC_MPNMB_LED CHG
2 _SYS _TDM ONEW RE

— NC SMC_MPVB LED PWR
— NC _SMC VPVB_LED CHG

ort

S'\/Clz Enugr esplkzg O\ISS%Lp/fIgCZ:S pin

Eng Package req

— NC SYS TDVI ONEW RE
= WAKE BASESTRUE .~

PP1V2_S5_SMC VDDC

155099
7%
i gélow

2 o _SMC_ADC23

R5010 « _SMC DP_HPD L — NC SNC_DP HPD L “
" xTaL 5 0% SMC_XTAL_R = s ZCHGR ACCK = SNC.BC_ACK prpe
1% CRI TI CAL . _H SI DE | SENSE _OC NC HI SI DE | SENSE_OC
20w = =
%5 Y5010 . _SMBUS SMC 4_ASF_SCL — NC SMBUS SMC 4 ASE SCL
. 3 -  _ _  _ _ — MARE_BASE=TRUE
12. 000MHZ- 30PPM 10PF <
+ _SMC_EXTAL 1ML 3 « _SMBUS SMC 4_ASF_SDA = NC ?WUS= SMC 4 ASF_SDA
=, « _BDV_BKL_PW/ — NC BDV_BKL_PW
1 C5010 1 C5011 a2 a1 SNCipl\/E=S4 DARK_ L = SDCONN_STATE CHANGE SMC 33
—— 12PF —— 12PF — =TBT WAKE L o«
2 %‘rﬁg- C0G CERM 2 BS. oG cermt —
Neo. heo. « SMC T25_EN L — N SMC T25 EN L
’ R% 12
J_ o o >—PM CLK32K SUSCLK R1a‘AA 2 SMC CLK32K o -
— LACE_NEAR=UL: . 5. 1mm 5% 1. W 1
SMC12 SPI Support
Series resistors are no stuffed until the

=PP3V3_S4_SMC 7

topol ogy of 2 SPI

Masters are verified.

R5021
o » > SPI_SMC_M SO ANAZ__ SPL_MB MSO s
R5022 1/3:'6’W PLACE_NEAR=U6100. 2: 1MM
15 201
oo D> SPL_SNC WOSI 1A 2 P e SPL_MB_ NS @D <
/1 20W
o o mp—SPL_SMC_CLK Pt A2 sPl_MB Ok oD = = o
5% PLACE_NEAR=U6100. 6: 1MV
R5Q24 i
o o omy—SPL_SMC CS L LA RSP MB Cs L 1550 00
/féw

6 41 a9

.
o
2

7

SMC_PACKAGE: ENG

4138 6

49 42 a1 6

a1

49 41 40 6

a3 a1 6

a3 a1 6

68 41 39

68 41 39

a3 a1 6

a3 a1 6

a3 a1 6

a3 a1 6

a1

42 41 40 6

a1

a1

a1

a2 a1

62 41 17

a2 a1

a1 36 25

62 41

w2 a, __=PP3V3_S5_SMC
. _=PP3V3_S4_SMC
; _=PP3V3 SO0 SMC
NO STUFF
« _SMC_ODD_DETECT R5066 ) )
2 a1 _SMC PME S4 DARK L 100K 1 \AAV2 bf T wi
SMC OOB1_TX L R5068 100kNQ STUF
SMC ONOFF L QSU?U 10K 1/\/\/\/‘/\/\/2 5% 17 20W MF 201
G3_PONERON L 2072 10K 1 5 5% TT20W W 20T
SMC LID R5071 100K 1 .YV, 5% I720W W 201
SMC_TX L 5073 10K 1m2 %I ZOW V20T
SMC RX L 5074 100K1’\/\/\/2 5% 1720W M- 20T
SMC DEBUGPRT_TX L RO0O/5 10K LAANZ 5% 1720W M 201
SMC DEBUGPRT RX L R50/76 100K 1 5 5% I720W WF 20T
SMC_TNVB R50/77 10K 1m2 59 17 20W MF 20T
SMC_TDO R5078 10K 1 5, 5% I1720W W 201
SMC_TDI 507 10K 1/\/\/\/2 5% 17 20W M- 201
SMC_TCK 5080 10K 1m2 5% 1720W WF 20T
SMC BIL_BUTTON L »081 10K LAAAZ 5% 17 Z0W MF 20T
SMC _BC ACOK >087 100K LAANZ 5% 17 20W MF 20T
SMC _S5_PWRGD VI N 2092 100K LAANZ 5% 1720W MF 20T
SMS I NT_L 5093 10K 1 5 5% 1720W 5t 70T
5% 17 Z20W 20T
MEM EVENT L R5014 1OKNQW\/gBFf
CPU THRMIRI P_3v3 R5017 100K 5, 5% I720W WF 20T
M\
5% 1720W M- 201
SMC_ROVBOOT
'R5088
1K
2/%ow
SMC_ADAPTER EN |° R5085 10K 1 2 -
5% 17 Z20W 20T
SMC_THRMIRI P R5086 10K 1 2
5% 17 20W  VF 20T
SMC DELAYED PWRGD R5091 100K LAAA2
5% 17 20W  VF 20T
KE! EN R5090 100K 1 2
5% 1720W ™M 201
Module has 3.3K PU | S%FFPP3V3 WAN F
W FI _EVENT_L R5089 10K LAAA2 |
5% 1720W ™M 201

4137 6

BATLOW | sol ati on
=PP3V3_S5_SMCBATLOW =PP3V3_SUS SMC,
CRI TI CAL
R5040"
100K 040
1/ 28% SSVBR15ANFVAPE
VESM [)
o, " %
[a] "
¢ o rmSMC_BATLOW L m'1'75'1' A PM BATLONL oy
Internal 20K pull-up on
R5841 PM BATLON L in PCH.
1 2
/b\{%\}é[’ NOSTUFF
o5

%059
NMEN1SAFE
L?m SMC12 PECI Support
CRI TI CAL
=PPVCO O SO_SMC 7w
15 ¥ g2
CRI TI CAL
1 SMC _PROCHOT am @050 ,
SSMBK15AMFVAPE |
VESM ﬁ
K
1[G s
s|p %059 R5052 2
\_sm';gNﬁAFE “ r—SMC PECI L LAAN2SMC PECL L R
CRI Tl CAL From SvC 1/%6w
M E
g, 2 ¥E0E5  |*Rsos1
7 1. 6K 330
Sm THRMrRl P ?7/{’ZDW ?7/{’ZDW
1 am « = i 5
CRI Tl CAL R5034
3
M\/BT39%SE§ L 1 (Om—CPuPEa R AR 2 CPU PECI D ?g
DFN1006- 3 R5058 To SMC 5%
’ 3.3K, pmTHRMIRIP L He From To couper
PM THRMIRIP R L 1
/\/\/\/ @ 10 19 66 201
1/f?FD/OﬂW

PLACE_NEAR=R2170. 2: 5mm

ISYNC MASTER=J13 M.B NON POR
SMC Support

SYNC DATE=11/10/201]]
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LPC+SPlI Connect or

LPCPLUS
[

DF40C- 30DP- 0. 4V
M ST-SM

76 _=PP3V3_S5_ L PCPLUS 31 O 32
76 _=PP5V SO LPCPLUS |
1o ol? - SPI_ALT M SO ams «
69 25 o gry—LPC CLK33M LPCPLUS o=— 2310 01 @up| LPC FRAVE L CED s 1641 69
60 41 16 5Gy—LPC AD<O> G ool o SPI ROM USE M.B Yn Y
7 8 i
O O
6o a1 LPC_AD<2> - 9 6 oo - PM CLKRUN L s LR
6o a1 LPC AD<1> - 1 5042 g SPI_ALT CLK am s
69 a1 LPC AD<3> - 13l 5 o2 - SPI_ALT CS L an LS
pdllET 16 o o | LPC SERIRO
SPI_ALT MOSI - oo B s 16
LPCPLUS GPI O &= 17 18 &= LPC PWRDVWN L 617 25 a1
- 0 O - <
69 Ty—LPCPLUS RESET L - 191 5 o2 - SMC TDI oD ¢ a1 42
a2 a1 6 SMC_TDO P 21 22 - SMC TCK 6 41 a2
*= 0 O - D>
s TP _SMC TRST L - 23l 5 024 - SMC RESET L oD © 41 42 53
s _TP_SMC MDL = 25 26 - SMC_ROVBOOT 6 a2
o= O O - oD
w2 a1 TRY—SMC TX L - 27l 5 o028 - SMC RX L oo & 42
2056510 o SMC TMVB [oD © 41 42
33 34
998-4235
SPI_ALT M SO 6 a3
SPI_ALT MOSI 6 a3
SPI_ALT CLK 6 a3
SPI_ALT CS L 6 a3
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
'R5128 |'R5127 |'R5126 |[*R5125
24.°9 43 43 43 BLAGE-NEA38108: 1%: i
1% 5% 5% 5% PLACE_NEAR=J5100. 9: 5mm
120w Trzow Trzow Trzow
5201 5201 5201 5201
PLACE_NEAR=UL800. ABS: 5mm R5110 R54]320
15 Uy-——SPL_CSO R L 1AL 2 60 SPI_CSO L 1 2 _SPl_ MBCS L oD +
5% 5%
1/ 20W 1/20W  PLACE_NEAR=R5125. 2: 5nm
PLACE_NEAR=UL800. AD12: 5mm R5111 » R54]321 » -
15 y—SPL_OLK R 1AL3 s9 SPI_CLK 1 2 SPI_MB CLK oD+
1/520/00W 1/520/00W
PLACE_NEAR=U1800. V8: 5mm R5112 » R5122 M PLACE NEAR=R5126. 2: 5mm
1 O—SPL_ MBI R 1,\}\5}\/2 59 SPI_NMOSI 1043, SPI_M.B_MOSI oD
5% 5%
1/ 20W 1/20W  PLACE_NEAR=R5127.2: 5nm
% RE123 i
16 om—SPL_M SO LAANZ SPI_MB M SO am -
3 .
1/%;/00‘” PLACE_NEAR=U6100. 2: 5rmm
201

50

50

50

50

69

69

69

ISYNC MASTER=J11 M.B
TTILE

SYNC _DATE=09/ 08/ 2011

LPC+SPI Debug Connect or

d} Appl e I nc.
®
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PCH SO SMBus "0" Connections SMC "0" SMBus SO Connections SMC "5" SMBus G3H Connecti ons
4a 7 =PP3V3 SO SMBUS PCH 7 =PP3V3 SO _SMBUS SMC 0 SO 7 =PP3V42 G3H SMBUS SMC BSA
i R5200'| ['R520 R5250'| |'R5251 R5280'| |'‘R5281
Cougar - Poi nt 1K K LED BACKLI GHT sme TTK Ty I nternal DP sme 50K 20K Battery Charger
5% 5% w701 5% 5% J9000 5% 5%
u1800 1/ 20W 1/20W 14900 1/ 20W 1/ 20W 14900 1/ 20W 1/20W 156258 - U7000
ME (WRITE: 0x58 READ. 0x59) MF ME (See Tabl e) MF ME
( MASTER) 201 2 2 201 ( MASTER) 201 2 2 201 ( MASTER) 201 2 2 201 (Wite: 0x12 Read: 0x13)
69 16 SMBUS PCH CLK — —12c BKL 1 SOL 65 71 41 SMBUS SMC 0 SO _SCL — =12C TCON SCL 63 71 41 SMBUS SMC 5 G3 SCL ——  =SMBUS CHGR SCL 53
D e = e = e = D
69 16 SMBUS PCH DATA — 12 BKL 1 SDA 65 71 21 SMBUS SMC O SO _SDA — =12C TCON SDA 63 71 41 SMBUS SMC 5 G3 SDA ——  =SMBUS CHGR SDA 53
VAKE_BASE-TRUE — VAKE_BASE-TRUE = VAKE_BASE-TRUE —
J L | L | L
VRef DACs Battery
w3300 16955
Battery
(Wite: 0x98 Read: 0x99) TBT - (See Tabl e)
51 126 veer o _ Battery Manager - (Wite: Ox16 Read: Ox17)  oveus BATT sa .
— 13600 —
31 =|2C VREFDACS SDA — (Wite: 0xXXX Read: 0xXXX) ——  =SMBUS BATT SDA 6 52
| —— =12C TBIRTR S 34 I
— -i2c TeTRIR SO 34
Mar gi n Control L
w301 SMC "3" SMBus S3 Connections
(Wite: 0x30 Read: 0x31) (* = Multiple options)
31 =|2C PCA9557D SOL — o1 78 7 =PP3V3 S3 SMBUS SMC MGMI
— I nternal DP Track
31 =L2C PCAOSSTD SDA = te a Sansung LGD [Samsung LGD AUO rackpad
| Anal ogi x T-con - (Wite: Ox7B/ 0x87 Read: 0x7C/ 0x88) N Y * Y * 1 1 35700
Par ade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N * sMC RSZZ%E |2?502Kgl (Wite: 0x90 Read: 0x91)
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N '25% 56/02
M key 4900 ' W _—  =12cC TPAD saL oa
( MASTER) 2012 2 201 | -
— =12C TPAD SDA
e 71 41 SMBUS SMC 3 scL 6 49
(Wite: 0x72 Read: 0x73) VAKE_BASE-TRUE |
C XDP Connect ors SMBUS SMC 3 SDA L C
— sicmMKkevsa 610 SMC "2" SMBus S3 Connections =
32600 & 12650 — |
(wsTER  isc mkey soa . NOTE: SMC RMI bus remi ns povered and my be active in S3 state TBT & Inlet Tenp
7 =PP3V3 S3 SMBUS SMC A S3
23 =SMBUS_XDP_SCL —_— L EMC1704: U5400
15 ZSMBUS XDP_SDA _ (Wite: 0x98 Read: 0x99)
= . . — =12C TBT I NLET THVENS SCL
) EYe R5271(|)( 1R|'(5271 Left 1/0O Board = -
128% 5/%20 J4700 f— =12C TBT | NLET_THVENS SDA a6
900 1/ 20W 1/ 20W =
> (See Table)
(MASTER) 201, 2201 L
71 41 SMBUS SMC 2 S3 SCL — =12C LIO SCL 6 40
VAKE_BASE-TRUE —
71 41 SMBUS SMC 2 SDA — =12C L1 O SDA 6 a0
VAKE_BASE-TRUE — —
J | L
Left 1/0O Board
ALS - (wite: Ox72 Read: 0x73)
Finstack Tenp - (Wite: 0x92 Read: 0x93)
B PCH SO "SM.ink 0" Connections B
4a 7 =PP3V3 SO SMBUS PCH
i R5210'| |'R5211
Cougar - Poi nt 8. 2K 8 2K
5% 5%
u1800 1/ 20W 1/ 20W
M M
(MASTER) 201, 5201
60 16 SM._PCH 0 GLK
VAKE_BASE-TRUE
60 16 SM._PCH O DATA
VAKE_BASE-TRUE
| | —
SMC SO "1" SMBus Connections
7 =PP3V3 SO SMBUS SMC B SO
PCH SO "SM.ink 1" Connections 1
R5260'| |'R5261
swe 47K 4. 7K P Temp
5% 5%
U4900 1/ 2!?4‘4\/ 1/ 20W EMC1414-A: US570
(MASTER) 201, 5201 (Wite: 0x98 Read: 0x99)
Cougar - Poi nt 71 41 SMBUS SMC 1 SO SCL —— _ =12C CPUTHVBNS SCL 47
VAKE_BASE-TRUE —
A u1800 71 41 SMBUS SMC 1 SO SDA —  =12C CPUTHVENS SDA a7 A
VAKE_BASE-TRUE —
(Wite: 0x88 Read: 0x89) | L SYNC MASTER=)11 M.B SYNC_DATE=10/ 04/ 201
T e —
SM.PCH 1 Ak — ]
60 16 = SMBus Connecti ons
69 16 SM._PCH 1 DATA — D= e i
| @ Appl e I nc. o
S 2.8.0
SMLink 1 is slave port to NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_ CONTAI NED HEREI N | S THE
access PCH PROPRI ETARY PROPERTY_OF “APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 52 OF 109
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 44 OF 73
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8

7

4

3

2

PBUS Vol t age

Sense Enable & Filter

, _=PP3V3_S0_1 WPI SNS

PLACE NEAR=U5340. 8: 3MM
40

w829, CPU VCore Load Side Current Sense / Filter %53{,;
SOT- 963 R
NWOANEL |e  PBUSVSENS EN L PLACE_NEAR=R7510. 3: 5MVI
R5342
1
—PBUSVSENS EN , . t R53_30%5|§u 72 50 57 [y CPULM/P_ | SNS1 P 482K cpuwe 1suMR P F25341F'LACE NEAR=U4900. E1: 5MM
SZE — . 0. 1%
Enabl es PBUS VSense . \Itts 1’2@%’2 Max VQut: 3.3V at 19.77V | nput 10/2%01\/\/ 14. 53|§ M@ﬂ
divider when in SO. 3 PBUS SO_VSENSE PLACE_N 510 4:(5MM 1750w PLACE NEAR=U4900. EIL156MM
D = 4[% 201 1C534
= R5303! 72 55 [y CPUM/P_| SNSL N A AZK | cpuwe RN - 200”2”:
ol (o |: 27. 4% 935% 2 B8
. =PPBUS SO VSENSE g 1/ 2! PLACE_NEAR=U_4900. A3: 5MV Sense R | s R7510 o3b1 GND SMC AVSS
e L N ofi,[ RTHEVENIN = 4573 Chms Sense R is 0. 75m0hm \R5344 |_GND_SMC_AVSS 41 12 s 4o
P CHANNEL SMC_PBUS_VSENSE g e EDP: 33A  TDP :28. 05A AT Gai n: 110. 181x
RS'I%O(%)lK1 PLACE—NEARZU“QOORQ%S"Z‘{ PLACE_NEAR=U4900. A3: 5MV 338w Scale: 12. 1A/ V
o ok 4 |1 $5304 20201 Max Vout® 2. 73V at 39. 934A
i oS T o 1
PBUSVSENS EN L_DI V 201, 0361 L
[ | oD SMC AVSS . s s e

ot s 310 DC-I'n Vol t age Sense Enable & Filter GFX/ 1 G VCore Load Side Current Sense / Filter
NORSSTéJfSFl GPSPusy Wren"al present. N,\r‘_LJSBTSlgng PLACE_NEAR=R7550. 3: 5MM LC|.53|3T|4((::)AL
o ¢ DCLNVOENS BN L R5352 CPA2333 PLACE_NEAR=U4900. HL: 5MM
0w o > CPULM/P_I SNSIG P iKNA2 = CPUMP ISWMGRP s 5351
201, - R5312* = O Yop SMC GFX_| SENSE -
DO NVSENS EN 1 el ] 100K Y s PLACE_NEAR=U4900. ML355MV
\Qj-s YAET Max VQut: 3.3V at 19.77V I nput RS3E3 _1C532%%
R5316' I - s DGIN S5 vsEnsE i = D CPULM/P_I SNS1G N iRK A2 = CPULMVP | SUMG R = ggoé%
° 0 Jee SI GNAL_MODEL=EMPTY 0301
5% = PLACE_NEAR=R7550. 4: 5MM ~ M-
C VRS G3Pu8? Reh" st pPesent - K R5313" - ozo1 R5355 LD SMCAVSS w1 a2 s 0
2 27. 4K .
e g 1/ 25% S PLACE_NEAR-UI900. F1: 51 Sense Ris R7550 1R5354 2 2 Gai n: 161. 765x
0. 1%
PM EN o \Qﬁ E S R 75mChm 715K 17200
Y 201,| RTHEVENIN = 4573 Chns eDBselgAl S TDP o5 A [t e Scal e: 8.24A /| V
P- CHANNEL SMC_DCI N_VSENSE o - é’%iiw ozot Max VQut: 2.18V at 27.2A
PLACE_NEAR=U4900. F1: 5MM 2
N PLACE_NEAR=U4900. F1: 5MM
Ro3LA’) | 5314 J
5. 49K P L
S TR =
201 020 ; =PP3V3_S0_SAl SNS
P00 MVSENS EN L DLV S CPU SA Current Sense / Filter S0

PLACE_NEAR=U5370. 5: 3MM

GND_SMC_AVSS

a1 42 45 46

PLACE_NEAR=R7140. 3: 5MM

J— 20 UF
T

VCCSA Vol tage Sense / Filter

R5372 CRI TI CAL
X340 R534O 1. 82K =
3 - VCCSASO _CS P = VOCSAI SNS_R_P U5370 )
, _=PPVCCSA_S0O_VSENSE 1 53 2 VOCSAVSENSE | Ni%R3% j_N_C VCCSA VSENSErm o o R8O PL}QgEs—;'ElAR:U“gOO- C2: 5MW
PLACE_NEAR=R7140.2: 5 MM 1/2%(13\,\/ PLACE (N)EAR—U4900 F2: 5MV 0%1 14_ 53|S MC CPU SA | SENSE .
PLACE_NEAR=W4900. F2: 5MV 2001,2”: PLACE_NEAR=R7140. 4: S\ 1/]2/W PLACE_NEAR=W4900. C2: 5MV
2 886 32 1 ]rco371
. 72 5 > YCCSASO_CS N A AN L2z VCCSAI S| =—9
CPU Vcore Vol tage Sense / Filter GhD_SNC AVSS SRR 401 . ggé
X5 320 R5320 ot 0201 .
L_GND_SMC _AVSS.i 42 45 45
- M 53|g Sense R is R7140
B|  =PPCPUVCORE SO VSENSE 1 53 2 CPUVSENSE IN 1R SMC CPU VSENS 2nee R 12 Thihm
PLACE_NEAR=R7510. 2: 5 MM I, W PLACE _NEAR=W4900. E2: 5MV EDP: B6A C':al n: ')')')
201 __Cf’gz%(p) Scal e ???A /
—%)‘Jg% Max VQut: ???V at ???A
PLACE_NEAR=W4900. E2: 5MV 2 6301
GND_SMC_AVSS it 12 15 10 N
GFX/ I G Vcore Voltage Sense / Filter
XWp330 R5330
, =PPGEXVCORE_SO_VSENSE 1 2 GEXVSENSE IN 14 23K  svc aEx VsSENS ]
PLACE_NEAR=R7550. 2: 5 MM 1/2@:03 W PLACE (N)EAR—U4900 Cl 5MM 3 3V SO FET (:ur r ent Sense / Fl | t er
0ozzup
PLACE_NEAR=U4900. C1: 5SMV T é" ,__=PP3V3_S0_3V3S0I SNS PLACE_NEAR=US380. 5: 3MV
GND_SMC_AVSS 1 a2 a5 a6 Ji §53U§:0
. PLACE_NEAR=R7831. 3: 5MM 0%,
CPU 1. 05V VCCI O Current Sense / Filter R5382 o1 AL T;g;e
, _=PP3V3_S0_CPU/CC O SNS = o D—LSNS_3VAS0_B AN P LSNS 3VBSO_R P gg%g%(g = PLACE_NEAR=U4900. B1: 5MM
1/:20W p 1 5 "
1 VCCQ O SNS_ENG o5 R N SENSE 3V3S0 | QUT 815&851 SMC_3V3S0_| SENSE
A VCCl O SNS_ENG| 1C5360 PLACE NEAR-R7831. 4: S| —1’\/\5\/ {ooD
ol UF \ — | B = \TE=12/ 02/ 201
V+ _; 200 Pﬁ{@_%é\% A6: 5MM R5383 31 2 1/2%(1?W ) C%§08E1NEAR—U4900. Bl: 5MV SYNCII !\ﬁSTEF\FJll M_B SYNC DA / 02/ 20
PLACE_NEAR=R7640. 3: 5MM lIJ§‘A32?8 oA 35361 e ,1.82K - | SNS 3V3S0_R N e 200 2UF Vol tage & Load Side Current Sensing
o oy CPUVCCI GS0_CS N s|in | 'Scro - aur |6 cruveai o 1our % P3% . swc cpuvea o | SENSE b4 04 X?&Y um77 5
CRI TI CAL % PLACE_NEAR=W4900. A6: 5MM ME = GND_SMC_AVSS | | nc. -
. CPUVCCI OS0_CS P4l n( 200V/ V) rer|1 ”Z%Ffw 15361 oo o sns.EnG Sense R is R/831 1R5384 s s R Appl e Inc
PLACE_NEAR=R7640. 4: 5MM p— goézzup Sense Ris 1nChm %‘.19&’0’\4 . 2.8.0
G\ND x?m EDP: 5A HELY R15§(§3,\45 Gai n: 27?2 NOTI CE OF PgRI ETARY PI:ODERTY.
Sense R is R7640, 2nthm ° _ 20201 oA Scal e: ???A [ V BEH T LETAEREmE N S e
EDP. 8.5A TDP :7.225A Gai n: 200x GhD_SML AVES e b8 04 MBx VOut: 22?7V at ??2?7A THE POSESSOR AGREES 10 THE FOLLONG 53 OF 109
- £ M Il NOT TO REPRODUCE OR CCPY I T
£ Scale: 2.5A/ V = 0201 S| GNAL_MODEL=EMPTY 111 NOT TO REVEAL CR PUBLISH I T I N WHOLE OR PART
Max VQut: 3.3V at 8. 25A IV ALL R GHTS RESERVED 45 OF 73
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8

7

6

5

46 7 =PP3V3_SO_HS COVPUTI NG | SNS

COMPUTI NG Hi gh Side Current

Sense / Filter

o) 1 C5450
v ——0.1UF
450 _: %, PLACE_NEAR=U4900. B5: 5nm
Us X5R
201 R5455
I NA214 4.53K
2 o [TR)—LSNS tS COPUTING N 50N SC70 ouT | SNS HS COVPUTI NG | QUT 1 2 1 | SENSE
- / Pl =U4900. BS: 51
2 o TSNS HS COVPUTING P 4 N GA| N: loox 20w 1&% mm
(100V/ V) 201 —— 0. 22UF
3 —T— 20%
D QD SCALE: A V 2 &%
~ MAX VOUT: 3.1V at 16.5A BR
EDP Current: 15.5 A GND_SMC_AVSS a1 42 45 46
Max Vdi ff: 31 nv

Sense R is R5400, 2nthm

PLACEMENT_NOTES:

Place close to SMC
(For R and Q)

TBT/ I nlet Tenp Sensor

DC-IN (AMON) Current Sense Filter

PLACE_NEAR=U4900. B3: 5\

R5431
SRR SMC_DCI N_| SENSE
s o o . : .
anog \ PRGN U900 B S D
o
W t C5431

—— 0 220
Sense R is R7020, 20nGhm ) isi‘”

G\D_SMC AVSS a1 42 45 a6

DC- I n AMON

| SL6259 Gai n: 20x
Scale: 2.5A/ V

Max VQut: 1.4V at 8. 25A

EDP Current: 3.5A

R5410
w7 _=PP3V3 SO HS COVPUTI NG | SNS 1,\7\7/\/2 PP3V3 SO _HS COMPUTING I SNS R o
5% M N-REGK-W BTH=0: 30"
1/ 20w VOLTAGES3, 3V m 1.C5410
201 1 % RB411'| |'R5412
DD 2 S 10K 10K
u5410 201 1120w $oow
EMC1414-1- Al ZL L N v
MSOP - 2 2
2 D> | NLET THVENS D1 P 2| pp1 THERM / ADDR|_7 TBT I NLET THM L
SI GNAL_MODEL=EMPTY CRI TI CAL
C5411 * 3| ona ALERT* |8 TBT I NLET ALERT L
PLACE_NEAR=U5410. 2: 51 2200PF
PLACE_NEAR=U5410. 3: Srm 1w 4| bP2/ DN3 swvoaTAl 9 =12C TBT | NLET THVBNS SDA Va:n X0
X7R- CERM 2
0201 5 10 =12C TBT I NLET TH aD
72 1 CEry I NLET_THVENS D1 N : ——{ DN2/ DP3 . SMCLK Cc IVBNS SCL a4
C 5
iV e:im =TBTTHVENS D2 P
SI GNAL_MODEL=EMPTY =
C5412 ¢
2200PF
PLACE_NEAR=U5410. 4: 5nm 1%
PLACE_NEAR=U5410. 5: 5nm XTR CERM 2
0201
e =TBTTHVENS D2 N Wite Address: 0x98
Read Address: 0x99
7 _=PP3V3 SO HS OTHER I SNS OTHER Hi gh Side Current Sense / Filter
ol
V+
7 (OOT}—=PRVIN S5 KS OTHER I SNs U5430 PLA(I_NE&?:X%Q%O AS: 5nm
I NA213 4.53K
R54§EN ~ 72 1SNS HS OTHER N 5N sSc7o0 ouT L8 HS OTHER | OUT 1 2 SMC OTHER HI | SENSE o
M 1,12*7{;.\,\1 PLACE_NEAR=U4900. A5: 5nm
o oS 7 e ST perla GAI N: 50X v 1 C5433
CRITI CA (50VIv) o 5
B [ o @D SCALE: 5NV
7 [Ty =ERVIN S5 b OTHER |SNS R ~ MAX VOUT: 3.1V at 16.5A
EDP Current: 15.5 A G\ND_SMC_AVSS a1 a2 45 a6
Max Vdiff:
PLACEMENT_NOTEs:
= Pl ace close to SMC

Sense R is R5430, 5nChm =

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

PLACE_NEAR=U4900. Ad: 5MV

(For

Sense,

R and Q)

MJUX & Filter

R5422
300K
s D CHER BVON LAAA2 SMC_BIVON | SENSE o
From char ger 1% PLACE_NEAR=U4900. A4: 5SMM
120w
e 1 cs422
o —— 3300PF
— ow
iov
2 X7R- CERM
0201
G\D_SMC_AvsS a1 42 a5 46

Charger BMON (Production) Solution
| SL6259 Gai n: 36x

Scale: 2.78A/ V

Max VQut: 3.3V at 9. 167A
EDP Current: 310A

DDR3 1V5R1V35

Current Sense / Fil

ter

7 _=PP3V3 S3 1V5S3I SNS

HDD Current Sense

7 _=PP3V3 S0 HDDI SNS

(For

/ Filter

Pl ace close to SMC
R and Q)

Max Vdiff: 6.7 nv

o 1 C5460
. T —— 0. 1UF
—— 10%
Sense R is R7350, 1nChm 460 2 B8 PLAGE. NEAR=U4900. B6: 5mm
H?mw A R5465
7 s (> SNS 1V5 S3 N 5 n soo ouT L6 I SNS 1V5S3 | OUT LA 53K, SMC 1V5S3 | SENSE o
e PLACE_NEAR=U4900. B6: 5nm
4 1 - 1
72 5 (> LSNS 1V5 S3 P N oovry FEF GAI N. 200X e __SS;Z%E
G\D SCALE: 5A 1 V _j 20%,
| MAX VOUT: 2.4V AT 16.5A P
’\E/BDP \?Jdr;fnt ;2‘ :v GND_SMC_AVSS a1 a2 a5 a6
XVt PLACEMENT_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 |
. I+ PLACE_NEAR=U4900. B2: 5nm
Sense R is R4052, 20mChm US470 Al RPORTI SNS_ENG
T NA210 R5475
72 37 [y SNS Al RPORT N slin soro . OUT | SNS_PSVW.AN | QUT 1 223K, SMC WAN | SENSE oD -
. 5 e Al RPORTI SNS_ENG
| SNS Al RPORT P 4 1 : 1
72 37 N> I N+ (200v1v) REF Gai n 00x o s 3524265
a\D Scal e: 0.25A / V T g”‘g"v PLACE_NEAR=W4900. B2: 5nm
2
o MAX VOUT: 3V AT 0. 825A P
G\D_SMC_AVSS 41 42 45 45
EDP Current: 0.750 A PLACEMENT_NOTEs:
Max Vdi ff: 15 nv

o -

o -

Pl ace close to SMC
(For R and Q)

HDDI SNS_ENG 1 (5480
—— 0. 1UF -
Sense R is R4599, 3nChm i - %, PLACGE NS L9900, B4 Smm
2 SR HDDI SNS_ENG
wee | [H b
maESNSSSON  shin sco . oUT | SNS_P5VHDD | OUT 1 433K, SMC_HDD | SENSE
00X o HDDI SNS_ENG
| SNS SSD P : B
G\D SCALE: 0.667A / V T 2%, PLACE_NEAR=U4900. B4: 5mm
3 MAX VOUT: 3.3V AT 2.2A 2 R
G\D_SMC_AVSS 4142 a5 a5
EDP Current: 2.36A PLACEMENT_NOTEs:
Nex: vdi £ nom = Pl ace close to SMC
(For R and Q)
LCD Backl i ght Driver Input Current Sense / Filter
; _=PP3V3 S0 BKLTI SNS
LCDBKLTI SNS_ENG
LCDBKLTI SNS_ENG 1 05490
¥ e PLACE_NEAR=UA900. G2: 5mm
Sense R is R0910, 10nChm 2 G2 LCDBKLTI SNS_ENG
mﬁ? o0 R5495
7 D | SNS LCDBKLT N s S0 oUT I SNS LCDBKLT | ouT 12 R3K, SMC LCDBKLT | SENSE
X e LCDBKLTI SNS_ENG
I SNS LCDBKLT P : 1
2 s (TR AN (500v/ V) REF| 1 GAI N 500 ” s 3524235
G\D SCALE: 0.2A 1 V T 2%, PLACE_NEAR=U4900. G2: 5mm
3 MAX VOUT: 3.3V AT 0.66A 2R
PLACEMENT_NOTEs: L_GND SMC AVSS 41 42 45 46
EDP Current: 0.67 A

SYNC_MASTER=J13_M.B_NON_PCR

13

SYNC_DATE=10/ 17/ 201
e —————

H gh Side Current Sensing
s g nemieiay
d} Appl e Inc. 5' 5277
S 2.8.0
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 54 OF 109
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 46 O: 73
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7

6 5

CPU Proximty Sensor

R5510
, _=PP3V3 SO_CPUTHVENS 1,\/4\7/\/2 PP3V3 SO_CPUTHVBNS R
5% M NREGK W DTHE0” 55 mm
v 2ow VOLTAGE=3. 3V 1 C5510
201 1 %t R5511' |'R5512
DD 2 G2 10K 10K
U5510 201 1120w oow
D EMC1413 = - L
DFN
72 58> CPU THERMD P 2| pp1 THERM:/ Al 7 CPUTHVBNS THM L
SI GNAL_MODEL=EMPTY CRI TI CAL
Detect CPU Die T t C5511 i 3o ALERT* |8 CPUTHVENS ALERT L
e ¢ femperature PLACE_NEAR=US510. 2: 5 2200PF
PLACE_NEAR=US510. 3: Smm 1 4 | oP2/ DN3 svpaTA_9 =1 2C CPUTHVENS SDA CED
X7R- CERM 2
0201 _ 5| pne/pP3 svoLk |10 =1 2C CPUTHVBENS SCL s
72 5B CPU THERMD N : GND  THRM PAD <D
6 11

72 CPUTHVENS D2 P

e - e - - oo oo
IPI acenent note:

510 H
BC346BLP

DFN1006H4- 3
2

SI GNAL_MODEL=ENVPTY

C5512 *

PLACE_NEAR=U5510. 4: 5rmm 10V
PLACE_NEAR=US510. 5: 5mm XTR- CERM 2
0201

2200PF —
10% —T—

72 CPUTHVENS D2 N

Pl ace U5510 under CPU
L - - - -

Wite Address: 0x98

: Pl acement note:

TBT, MLB

Detect DDR/5V/ 3.3V Proxinity Tenperature

- - - - - - - - - 1

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

Bottom & | nl et

I NLET THVSNS D1 _P

Read Address: 0x99

Proximty Sensors

a6 72

3
BCNCEL P

DFN1006H4- 3
2

INLET THVENS D1 N

f e e e - oo

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

| S, - - - - - - - - - - -

a6 72

3

BCNCH P

DFN1006H4- 3
2

R5540
7> TBTTHVENS D2 R P A2 =TBTTHVENS D2 P 46 47
5%
1/ 20w
M Fo- - = = = = - - - - - = e = = -
201
1 , Placenent note:
Pl ace 6520 close to TBT on TOP side
R5541 L R
72 TBTTHVBNS D2 R N A2 =TBTTHVENS D2 N 46 47
5%
1/ 20w

=M_.BBOT THVBNS D3 N

201

a7

540
BC346BLP

DFN1006H4- 3
2

=M_BBOT_THVBNS_D3_P

Fm e e e = == - - .
, Placerment note: !
Pl ace Q6540 on M.B bottom si de opposite U5400'
s h - - - - [

a7

a7 a6

A a0

=TBTTHVENS D2 P —"° TBT _M.BBOT THVBNS P — =M.BBOT _THVBNS D3 P 4

MAKE_BASE=TRUE

=TBTTHVBNS D2 N —" TBT _M.BBOT THVENS N _— =MLBBOT_THVENS D3 N .

MAKE_BASE=TRUE

TBT Di e

ssq@ry— TP TBT THERMDP  — 2 TBT_THERMD P 1 2 _=TBTTHVENS D2 P 46 47

MAKE_BASE=TRUE

Det ect TBT Di e Tenperature

PLACE_NEAR=U3600. B1: 2mm

1 2 7 TBT THERVD N 1 2 _=TBTTHVENS D2 N 46 47

Use GN\D pin Bl on U3600 for N Ing_ X 20

To connect Die Sensor
To connect Proximity

, Stuff R5550 & R5551, No stuff R5540 & R5541
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 VASTER=J11 M.B SYNC _DATE=08/ 03/ 2011
h ——

Thermal Sensors
ST
d} Appl e I nc. 051- 9277
®

2.8.0

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 55 OF 109
11 NOT TO REPRODUCE OR OOPY | T

47 OF 73
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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FAN CONNECTOR

.« =PP5V_S0_FAN

,=PP3V3_S0_FAN
CRLTI CAL
R56601 72600
FF14A- 4C- R11DL- B- 3H
47K NGB M
%
R5665 v, =
.+ SMC_FAN 0_TACH 147K |, eaN RT_TACH 22| TACH
1Bw 2o | MOTOR CONTROL
1 O | G\D
N5
R5661 .
l?’%w‘oé% Ho'"'j Sy e
®o2 % SOD- VESM HF =
ol T3Te . FAN RT_PWM
B + SMC_FAN _0_CTL o
A %ﬁ MASTER=K21 M.B SYNC _DATE=07/28/ 2011
Fan
BTG NOVEET s |
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a9 7 =PP3V3_S4 TPAD

| PD FI ex Connect or

Cc5701
1 0. 1UF p—
R5703 9
10K R ceRt
K o201
1/ 20W
s
201,
68 USB TPAD [M PS5 |w+
6s_USB _TPAD [M N4 [m
USB TPAD R P 7 lov
o 24 B
s 20BD) USB_TPAD R N 6
R5702" 8 loer
10K p—LQOF
506
1/ 20W
13
201,

=1 2C TPAD SDA

6 a4 a9

PLACE_NEAR=J5700. 8: 1. 5MV

PLACE_NEAR=J5700. 9: 1| 5nm

CRI TI CAL
R5330 FF14A- 14C-R11DL- B- 3H
49 7 =PP3V3 _S4 TPAD 1 2 s PP3V3 - TPAD CONN - RT-SM
VoLTAGES. 3V, M N_NEGK_W DTFF0. 20mm M N LT NE W BTTFo.5 mm _150
S% 1200 W
201 —
cs5700 1 1
0.1UF O
J o 2 42 41 6 OOT} SMC PME S4 WAKE L 2 o
- 5 2o
PLACE_NEAR=J5700. 1: 1. 5\ L 4o
vel 1 = es USB TPAD P 516
us700 Y12 ss USB TPAD N ol 5
7
Pl 3USB102ZLE L5720 o
2T 49 44 B =12C TPAD SDA 8l g
CRI TI CAL FERR- 120- OHM 1. 5A w0 4s 6 —| 2C TPAD_SCL ol g
=PPSV_S5_TPAD 1YY Y L2 s PP5V_TPAD FILT 100 5
| 10 0402- LF VOTAGESY TN REGCW DD Z0m_op SO e Woro s o ulo
PLACE_NEAR=15700. 10: 1. 5MV
- SMC LID 12
oo SEL=0 Choose pul | up/ down R 18V 13 o
p SEL=1 Choose USB O
w9 42 5 (OO} SMC TPAD RST L X1
0201 PLACE_NEAR=J5700. 10: 1. 5SMV —J

62 41 37 26 17 [TR)- PM SLP S4 L

7

=PP5V_S0_KBDLED

7 s =PP3V42 G3H TPAD

PLACE_NEAR=J5700. 13: 1. SMA”"

Keyboard Backl i ght Driver

& Det ection

CRI Tl CAL

BYPASS=U5750. 1: 2: 2 MM

1

L5750
10UH- 0. 58A- 0. 35CHM

2 KBDLED SW

m@_SNC SYS KBDLED

To detect Keyboard backlight, SMC will
tristate and read SMC_SYS_KBDLED:

If LOW keyboard backlight present
If H GH keyboard backlight not present

R5853 al ways stuffed, R5854 only
grounded when KB BL flex connected.

1098AS- SM

M N_LI NE_W DTH=0. 3
M N_NECK_W DTH=0. 25 MV
SW TCH_NCDE=TRUE

~
N
U5750
M C2292
M.F
3
BN criTical
s KBDLEQ FB 6 |rB ouT]
N(:ANC
ao B
'R5755 N o
4.7
5%
1/ 16w
M- LF
, 402

s KBDLED ANODE

518S0794

PLACE_NEAR=J5700. 11: [L. 5|

PLACE_|

=1 2C TPAD SCL

6 a4 a9

EAR=15700. 1.

SMC_ONOFF L

6 41 a2

SMC LID

SMC_TPAD RST L

6 42

PLACE_NEAR=J5700. 14:

1

Keyboard Backl i ght Connect or
CRI_TI CAL
5715
FF14A-4C RITDL- B- 3H

J5815 pin 1 is grounded

on keyboard backlight flex

M N_LINE_W DTH=0. 25 MV
M N_NECK_W DTH=0. 2 MM

C5755 1 1 C5756
0.220F —— —— 0.22UF
frop— 10%

v, o wov

i1

518S0793

a9

6 40 41 42 49

a9

SYNC DATE=11/10/2011]

ISYNC MASTER=J13 M.B_NON_POR

| PD / KBD Backl i ght
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69 43 42 [TN)

7 =PP3V3 SUS ROM

DUAL |1 /O MODE (MODE 0 & 3) SUPPORTED
Hi gh Speed CLK Frequency - 50MHz for fast read dual 1/0O

1
R6101 6100 1
3, 3K 0.1UF
T%0w 1%
v X5R- GERM 2
2201 020

SPI_MB CLK

69 43 42 [T

SPI_MB CS L

SPI_WP L

SPI ROM USE_M.B

43 19 6 [T

NOTE: If HOLD* is asserted
ROM wi I | ignore SPI cycles.

©
CRI TI CAL
U6100
64MBI T
VBON
6 |sck S/ sl ool 5 SPI_M.B MOSI
SST25VF064C
. , OV T_TABLE
q sasa 1) 2 SPI_MB M SO
3d wer
7 JRST*/ HOLD*
VSS THRM PAD|

<| o

SYNC _DATE=07/28/ 2011

%ﬂc VASTER=K21 M.B
T
SPI ROM

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 CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED

ST O : |
051-9277 | D

i

2.8.0

61 OF 109
50 OF 73

8 7 6

2

1

WWW . AlISaler.Com




SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

80 HZ < FC < 132 Hz

2012-LLP

M N_LI NE_W DTH=0. 30 nm
M N NEGCW DTHEQ 20

SPKRAMP_ROUT P

6 52 72

SPKRAMP_ROUT_N

6 52 72

GAI N 6DB
; MIN RECK W DTH-0. 25
s TS BT S0 T R6214 et
, =PP5V_S3 AUDI O ANP AR 2 PPSV S3 U621,
/5%
150w
N 6207 * NOSTUFF
201
O N 2 R6213* .
2 = 100K =
o R 50
CRITI CAL U6210 w280
%B%}FO MAX98300 201
" WP
72 20 o (TR SPKRANP_I NR P 1|2 72 MAX98300 R P A3 N ouT+ B
T 1'0!% 72 MAX98300_R N B3| N our-| &
C6211  xsACerm
0. 1UF 0201 R_SPKRAMP_SHDN <2 | sHDNe GAIN.S R AVPLGAIN
SPKRANP [ NR N 1]]2
72 40 & (TR >_| _| d B2 |\
10% 1
16 R6212
X5 CERM R6210 100K
0 PGND 10
w s m—AUD GPLO 3 1 2 7/ 20w
A 5% 2 , %01
R6211 v 20w
100K 201
5%
1/ 20w
, 201

M N_NECK_W DTH=0. 20 m
M N_LINE_W DTH=0. 30 nm

ISYNC MASTER=J11 M.B
TTILE

SYNC DATE=09/ 30/ 201§ 7\
———

AUDI 0: SPEAKER AMP
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M.B to LI O Power Cabl e Connect or

76 =PP18V5_DCI N _CONN

=PP5V_S3 LI O CONN 67

CRI TI CAL
Q6910

S| 5419DU
POVERPAK

; _=PP18V5 DCI N | SOL

K16- Speci fi c

Battery Connect or

PPVBAT G3H CONN

MPMVB: NO
'R6912
40. 2K

1%
1/ 20W
5201

100K
5%
1/ 20w

M
201

GDZ- 0201

R6906

4.

'R6910

CRI Tl CAL

Debug LEDs

(For devel opnent only)

; _=PP3V3 S3 DBGLEDS

62 41 25 23 [TD) ALL SYS PWRGD

S3_S0_LED
D6910
I’s s
GREEN- 3. 6MCD GREEN- 3. 6MCD
2.0x1 25M\4$MB/§ N 2. 0X1. 25Mv SM
K
DBGLED S0 D S3_S0_LED
Q6940
s|D. . SSMBK1SFV
| scovesw e
>
.—‘
Xt
nEREEE

Speaker

72 51 6 [TR)- SPKRAMP_ROUT P 1

CRI Tl CAL

J6903

78171- 0002
M RT-SM

3 O

O
72 51 6 [TR)——SPKRAMP_ROUT N 2o

518S0519

Connect or

k D6912
= GDZT2R6. 8

R6905 80s
AR\ 2 PPDOIN GBH OR PBUS R

7
1 2 PPBUS G3H R
NN e w oTro 7
BTHE0. 3

8.5V

5%
1/ 8W
ME- LF

=SMBUS BATT SCL

=SMBUS BATT SDA

OOOO(?(?OOO

R6950"| - ~

10K
5%

1/ 20W

M
201,

CRI Tl CAL '
NO STUFF il
D6950 .
RCLAMP2402B

78

M N_LINE_W DTH=0. 6_nm
5% M N_NECK_W DTH=0. 25 nm
1/ ELV; VOLTAGE=18. 5V

805

PART NUVBER DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
11850560 RES, V¥, 1/ 20W 90. 9KGHM 1, 0201, SVD R6912 PB: YES
11750008 RES, VF 1/ 20W 100KCHM 1, 0201, SVD R6911 PIB: YES

TI " "
CRITI CAL 3. 425V "G3Hot " Supply
D6905
BAT%{(J)TC;QEI LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
3 _PPVIN G3H P3V42G3H
M N-RECK-W BTHEO, 5 o P3V42G3H_BOOST
2 VOLTAGE=18. 5V DI DT=TI
M NLLI NE_ W DTH=0. § mm
M N_NECK_W DTH=0. 2 mm
o
v o5 CRITI CAL
L6995

NCx—NC

SHDN*

p BB

P3V42G3H SW

33UH 20% 0. 39A- 0. 4350HM

YL

=PP3V42_G3H_REG

Bl AS|

4
2
SW TCH_NCDE=TRUE
DI DT=TRUE
1

M N_LINE_W DTH=0. 5 nm

E

SR
20%
P 402 5 257
PCLY- TANT
CASE- B2- SM

e

M N_NECK_W DTH=0. 2 mm DP418C- SM
<Ra>|
f
1 R6995
_|* c8995 oV
= 100
1120w
Rpo.- 006 R K3
P3Vv42G3H FB
M N-RECKW BTHEO, 5 <Rb>|
R6996"
200K
100
1120w

201,

Vout = 3.425V
60MA MAX OUTPUT
(Switcher limt)

CRI TI CAL
C6999 1 CRI TI CAL
1
o 106998
oV, 10UF
X5R- CERM 20%
0402- 1 ov
2 X5R- CERM

Vout =

1.25V * (1 + Ra / Rb)_l_

SYNC_DATE=11/10/ 201
— —

Isvm WASTER=)13_M.B_NCN_POR
13

DC-In & Battery Connectors
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4 3

Need to stuff R7092 if either PPSv5_DCIN: Yes or PP5v5_VDDP are used 5.5v "G3Hot" Suppl PP5V5_DCI N YES
pply
This node is powered NO STUFF R7090
R through body di odes: R B R7D°92 ML KW OTiED. 5 For Erp Lot6 spec 1A% 2 ban
Reverse-Current Protection * DOIN through Q7080. Inrush Limter s __PPomRoaNDR 1 2 ND psvi_soost VW FELAN
M NeGC W OTE0 2 T o or-TRE Vel s a0z
* PBUS through Qr085, MNLINE WOTH0. 5 mm  MF-LF 5% 402 16w
1row
CRI TI CAL Charger TOP FETs and CRI TI CAL 7090 o N 7004 1 Pp;’;a\gjlw
Q7080 Qr055. Q7085 4. 7UF VI N BOOST poUE —— CRI TI CAL 0
S15419DU S15419DU iow R EANN 2B CHRADP 53
FROM ADAPTER PONERPAK PONERPAK o 2 U7090 A L7095 Vel s a0z
0603 LT3470A 402 10UH- 30% 0. 85A- 460MCHM ew
=PPDCI N CHGR PPDCI N_G3H_| NRUSH Bl
7 55 PPDCI N OR PBUS o o W N_LI NE_W DTF0. 6 > & SHON 4 1 2 ° o PP5V5_CHGR VDDP
VoTAGE15. 5 M N NEGK W OTH 0. 4 1 = TN NEGK W DTH0 25
INE WOTH0. 6 VOLTAGE=18. 5V | AS| 2 2520 ML RE WOTH-O. 5
D R7080*| mnreacworo a m e mTe TacE=s. 5V
100K NO STUFF | C7085 * R7085 : | <Ra;
5%
C7084 1 0. 1UF R7095
vy L TUR 10% Jrzow v 1 c7095 681K Yout .= 2 50V
201, jo% 2 —L— 22pF ™ %@MN{* PUT
CHGR SGATE DIV 25V o 2 Yo o P yzow c 'mt)
W N_L|NE_W DTF-0, 25 xR %{}'; CHGR AGATE DI V. 2 SV e 201,
M N NG W OTHo. 2. T VN LI E W DT, 25 T
1 — M N_NECK_W DTH=0. 2 nm 1 p
R7081 = R7086 psvi FB
62K 332K . -
5%
] 120w = ;
Ve R7096
, _=PPDOIN S5 CHGR 1 SQL CRITI CAL 220t 01, 200
BAT%%OO? ™ LN W DTT0, 25 T TCHGR_SGATE) 120w
sor- 323 MRS 2 PP5VS_DGI N NO (CHGR_AGATE) Vout = 1.25V * (1 + Ra / Rb) o
1 >| R7005 N NEGCW BTt 2
3 ss PPCHGR DCIN D R 1 2 (CHGR DAL N) R7021 1
MN_LINE WDTH=0. 5 m Y MNLINE WDTH=0. 5 mm 10 -
2 Votacesin oy 2™ 1/518w MINNEGCWDTHEO. 2 M N LI NE WOt 2 *
>|—| o ME LF M N NEG W OTH0. 2 1 5% |
603 g 1120w CHGR CSI R P 31 ‘ﬁ‘;
ACIN pin threshold is 3.2V, +- 50mV 1 C7020 e wTee T i
—— 0. 047UF 201 M A NEGCW OTHEG. 2 0.020
10% °
DI VI DER SETS ACI N THRESHOLD AT 12, 18V % R7022 . OHGR CSI R N VL
. 30mA max | oad X7R CERM 0 L W
I nput i npedance of ~40K neets 0402 L. 10
sparkitecture requirenents PP5V1_CHGR VDD RZO701 Y PPDCI N G3H CHGR
Mj&fga?ﬂ T IAAAZ s PP5V1 CHGR VDDP v 20w NGO DT, 15 CRI TI CAL CRI TI CAL PLACE_NEAR=Q7030. 5: 1. 5mm
e 5% M NCNEGCW DTH-0. 2 201 VOLTAGE=18. 8 C7030 ! C7031 * + C7035 + C7036 + C7037
1116w VOLTAGESE, 1V 33UF- 0. 060HM—— 33UF- 0, 060HM—— —— 1UF 1UF 0. 001UF
, _=PP3V42 GBH CHGR s c7001 c7022 1| |+ cro21 T o el e e T
1UF 0.1UF /— —— 0. 1UF peLy-TaRt 2 peLy-TaRt 2 2 Ser 2 Ser X7R- cERM
C 'R7010 v T 3% CASE-BaL CASE- B3l o081t o081t oe02
66. 5K NO STUFF R [ 2 2% .
1750w R7002* CRI Tl CAL 402 202 402
100K 2 & OV T_TABLE =
2201 50 =
v VDD VDDP
R7g)00 201, 12 |VHST DGl N2 3 CHGR DCI N Max Cu = 8A
w0 42 41 ¢ [Ty SVC RESET L AANA CreER e L £gSVB_RST_N SGATE| 26 CHGR SGATE S x Qurrent =
% as =SMBUS CHGR SQL EEL °.<:L U7000 .
1720w AGATE| 1 CHGR AGATE 1 C7025
N MELSNBUS CHGR SDA 10 TGEN 22UF 2| TO SYSTEM
201 VERO R VFRQ N CsIpl28 11| CHGR CSI P — ;22U CRI TI CAL f = 400 kHz
Float CELL for 1S * oS | CsIN27 | CHGR CSI N v Q7030
CHGR CELL 5 |CELL £ R RIKO3PODPA CRI Tl CAL CRI TI CAL
o BOOT| 25 CHGR BOOT L7030 F704
CHGR ACIN s laaN r = e WPAK 4. 7UFF17A 040
o UGATE| 24 CHGR UGATE 1 . 8AMP- 24V
. CHGR | COVP. 5 || cow | PHASE] 23 CHGR PHASE el i 7 '_m 2 1 /‘\J 2 =PPBUS_GBH 7
R7011013 M NLI NE_W DTH=0. 2 mmi N_NEGK W DTH-0. 2 CHGR VCOVP 7 v T Loarel a1 Loate T T PI NCLOATARZMN- SM
106 ML OIS 2 M NEGCWOT 2 CHGR VNEG 4y 1ol wonieo 8 _[VNEG ppe— — v | Vot v 1208
53 | [rore T B A i P - =
212 gL CHGR CSO N 17_|cson 20vv Al 5 CHGR AVODN oD —
2 sewv BMONLIs CHGR BMON o
1t PPVBAT G3H CHGR REG
'R7011 1 C7050 "D'\ (R A 14 =CHGR ACOK oo 2+ ™ LT NE W DTF=0. 6
23. 7K 0. 47UF 33 8 4 Moo CRITI CAL CRITI CAL CRITI CAL PLACE NEAR-L7030. 2: 1. Srm
1% 0w S v £ 8 C70401*|, C7041 |, Ccr7043 [, |* Cr045
o 3 62UF 62UF — 62UF —— 1000PF
2201 «f 20% 20% T 20% T
Y 2 3y 2 3y 2 2 Son cer
case- B CASE-B cASE-B 0201
B 1 C7002 =
—— 1
o) CRI Tl CAL
2 ien XWr000 R7050 Q7055
402 0.01
SI 7615DN
1 52 (G\D) 0.5 PPy
o b ety TO' FROM BATTERY
PLAGE_NEAR-7000. 29: 1mm
PLACE_NEARSUT000. 22: 1mm = 1 2 PPVBAT G3H CHGR R PPVBAT G3H CONN 6 52
s 4 M NCNEGCW OTH-0. 25" M %[ - M NCNEGCW OTH-0. 25
VOLTAGE=8. 4V o VOLTAGE=8. 4V
(CHCGR CSO P) R7051 2.2 2 CHGR CSO R P = J__f_J_
e — AW SR CORE ] got-
[ N MANEGCW TG, 1 fn R7052 o . 2 a1 OHGR CSO R NMAUIEWOTEO 2 m
CHOR_CS0) | WITEWETE T NV 20w W 0T e e 2 m B
M N NG W OTHEo. 1 fm CNEGC WO, 1
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR_BGATE)
o M N_LI NE_W DTH=0. 25 nm
M N NG W OTHo. 2
1 C7042 7011 * 1 C7 7026 *
" C_ 0 €ro00 ?OSOPE * R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
% 1% DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
2
R Goor C7017 * 1 C7014 |+ C7013 | C7012
GND_CHGR AGND 0. 01UF
TN LI RE W DT, 2 T —|'§23“
M N_NECK_W DTH=0. 2 nm 2 xR
Ve TAGEOV 202
~ SYNC MASTER=J13 M.B_NON_POR SYNC DATE=11/ 10/ 201]]
PBus Supply & Battery Char ger
T
1-9277
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7 _=PPVI N SO VCCSASO

; _=PP5V_S0_VCOCSA
PLACE_NEAR=Q7100. 2: 1. 5mm
VCCSASO RC ’ ’
CRITI CAL M N_LI NE_W DTH=0. 5 nm CRI TI CAL CRI TI CAL CRI TI CAL
R7101} 1 C7101 B brorRGe oz c7119 * c7120 * C7121 1 C7122: cr123 Y,
2.2 10UF 10UF 10UF —— 0.10F —— 1000PF 62UF
% v iV v o 285V 20
1116w 2 e ceru f + C7130 x5R cERM 2 SR CERM 2 s cirn 2 Po- 206 2 2
VL 0402-1 R7130 —— 0. 22UF 0805 0805 0402 402 Paad
? 0 T, & .
%
PP5V SO VCOCSASO VOC = yiow o l
M N LT NE WTH-0. 6 rm Ve CF L
N-REGKCW DTH=0. 5 nm 0%, L =
VOLTAGE=5V o [=]
— N
vee  pvec VOCSASO VBST
u7100 2 3 71 CRTICAL
C | SL95870AH (?7100 cg;ll%
R7151 o =PVCCSA EN 15/en UTEN oo W N LN WDTH=0. 6 — Sl Z710DT CRITI CAL S oot
1.62 ™ CRI TI CAL Shre NoverE o™ PONERPAK-6X3.7 1 7100 o
12 CPU_VCCSASENSE 4 82K CPU_VCCSASENSE R 10/Fg UGATE 17 BDrtRE 1.00% 7. 7A v =PPVCCSA SO _REG ;
D Ntrre worreo. 2 nm ’\/y\/ W N LT NE W BTrEO. 2 e
M N_NECK_W DTH=0. 1. mm 156w M N_NECK_W DTH=0. 1. mm s JOCSASO SREF 7 |srer pHASE 16 VCCSASO LL 8 1 (Y Y Y 2 _Ppvccsa so REG R 1 2 _
P MLLTRE W0, 2 o PNk W DTFe0. 3 12 1 M NREGCW DT 3 mm FDVO630H SM M NREGKW DTHEO' 3 mm 3 4 6A Max Qut put
VCCSASO_VO VO LGATH SW TCH_NCDE=TRUE VOLTAGE=T. 05V
‘R7147 1 D PT=TRE 1 cr1a1 f = 300 kHz
20K VCCSASO_OCSET OCSET 8 L 00
3
20w 14 20
PVOCSA PGOOD PGOCD 2 v
R7153 s =< -
2 4 |rTN VCCSASO DRVL
VCCSASO_RTN R 11’&/?/\& VCCSASO RTN T ML WOTH=0.6 1
N_NEGK W DTH-0. 3 =
M NRECK W 0. 3 fm g L9 M NRECKW B0 3 o vocsaso FsEL 18 IrseL SretNG R
1 VECSASO _SETO 8 |seTo —
o LR S S . =
1 R m
) 0. 022?@__ 1R7148 s VDCSASO_SET1 SET1
XW7101 X5R- X7R- CERM 2 409- 9K 6 |vi po
1 5403 M‘éow (ENDI AN SWAP)
1 R7103* 5 vipL 72 45 VOCSASO CS P
PLACE_NEAR=C1763. 2: 3rm o
1 C7102 506 72 4s_ VCCSASO CS N
* wabw G PGD R7141°
201, - ~ 1K
= 1 20m
- M [ C7140
W N LT NE W BTrEO. 2 2| 1000PF
M NCNEGKCW DTH-0. 1 mm 211
I
CPU VCCSA VI D<fL> 5%
B 2 I wows  |'R7142
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CPUVCC 080 PGOCD 2 PGOD PG\D C7623 7
e e I
RS BTHES: § > 1000PF —— cxee e
CPUVCCI 0S0_RTN 2 [RTN Ol DT=TRUE 2]
M N_LI NE_ W DTH=0. § nm NPO- C0G 2
. . M NCNECK_W PTH=0. § nm CPUVCCI 080 FSEL 5 |pseL 402 CRI TI CAL
R7605 R7645 G\D__PGND = 1 c7648
2. 74K 2. 74K . - - =270tk
1200 sow C7602 * R7603 | T
201 , , 201 2.2 —— % W ot 62- M
<Rb> Jor 2
603 2201
72 45 CPUVOCI GOS0 CS P
B C7604 1 1 c7605 1 C7603 L
47TPF —— —— 47PF —— 0, 047UF N 72 as CPUVCCI O80 CS N
0 T s - W R7641
\Po- 06 iR 2 2 5 oo cern 2 o ceru 5900 3. 01K
Bi02 1%
CPUVCOI 0S0_AGND W W 120w
&N LI W DD 6 M [ C7640
Valrhaesoy 0o te L 2| 1000PF
= 2 || 2
PLAcE NeAReUTaO0. 1 20 L
wows |'R7642
402 3. 01K
e
oow
(CPUNVCCL OS0_QCSET) , %1
VN LTRE WETFED. 2 mm
M N-RECK-W BTH=0. 1 mm
CPUVCCI _
(ol Los0 VO M N_LI NE_W DTH=0. 2 nm
OCP = R7641 x 8.5uA / R7640 MM'esvenrosm
OCP = 25.6A
Vout = 0.5V * (1 + Ra / Rb)

SYNC_MASTER=J13_M.B_NON_PCR

SYNC_DATE=10/ 17/ 201
e —————

13

CPU VCCI O (1.05V) Power

Suppl y

d} Appl e I nc.
®
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= D

o2 (0T} P1V8S0 PGOOD

7 =PP3V3 S0 P1V5S0

O =PP1V8 SO P1V5S0

2 [T =P1V5S0_EN

PLACE_NEAR=U7770. 4: 1nm

PLACE_NEAR=U7770. 6: 1nm

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
70mA is required to support pull-ups. Alternative is strong voltage
di viders (200/100) to 3.3V S5, which burns 100mWin all S-states.
CRI Tl CAL
XDP_PCH
u7740
_ TPS720105
7 _=PP3V3 SUS P1VO5SUSLDO SN —PP1V/ | )
4Bl AS
Vo = 1. Vv
1.8V SO Regul at or s o
R Max Current = 0.020A
EN NA2Z s NC
XDP_PCH XDP_PCH
C7740 * an BB 1 C7741
N © 1UF —— E 7 —— 2. 2UF
N ’ 15251302 sj%" T, éﬁ;/x;/
S cERM 2 2 xR
L7720 402 202
1. OUH- 20% 4. 5A- 24N0HV
ur720 Pive042T- S
| SL8014A =PP1V8 SO REG, L
=P1V8S0 EN s |EN N R 1 2 —
15 CRITICAL Vout = 1.794V
CRI Tl CAL CRI Tl CAL _
7 PG el s 1 7723 L Cr721 Max Current = 1.8A
4 lsynen 47PF —— 22UF Freq = 1 Mz
9 1 . ~ % — iy
= (—XNC R7720 NPo- OG- CERM X5R- CERM 1
| 6 113K 0201 603
a ) E NG—X NC 1%
) 5 F  xnNe vadw
2 N R = 201,
°ls da| s 5
<Ra>|
1 CRI Tl CAL
R7721 C7722
90. 9K 290F —
1%
1/ 20W ST
201 o e 2
2
<Rb
Vout = 0.8V * (1 + Ra/ Rb) =
CRI Tl CAL
CRI Tl CAL
u7780
ur770 TPS720105
R SN =PP1V05 SO LDO 7
4 g as —=PP1V56 SO REG - ; _=PP3V3 SO P1V05S0LDO 4lgl AS
6 a1 Vout = 1.5V . _=PP1V8_S0_P1V05S0LDO sl ol Vout = 1.05V
I N
X rrent = 0.35A
3 Max Current = 0.02A s _=1V05_S0_LDO EN alen N2y N Max Current 0. 35
EN NG2 s NC X
TR . c7782 1| C7780 : an B 1 7781
G\D Cr772 1UF —— 1UF —— B 7 —L_ 2 ouF
5| 7| —— 2. 2UF 10% io% —T— —T— 10%
10% 6.3V 6.3V , 6.3V
6.3V 6.3V cERM CERM X5R
CERM 2 2 X5R 402 402 402
402 402 VASTER=K21 M.B SYNC_DATE=07/ 28/ 2011]

PLACE_NEAR=U7780. 4: 1nm

PLACE_NEAR=U7780. 6: 1nm _

1. 05V SUS LDO

I SYNC

TTILE

M sc Power

(ﬁ} Appl e I nc.
®
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CRI Tl CAL
R7831
NOSTUFF 0. 1O%Ol
R7803 w
o W
AN 3 3V SO FET 830 PP3V3 SO FET R 2 ANAL  =PP3V3 SO FET ,
s7650045 i M NG W DrHo. 2w 4 3
3.3V S4 FET wnen o S'sgﬁizm M NLEGM BTES: 2o TSNS 3v3S0 N i
800 ; _=PP3V3 SO P3V3SOFET ' ~ m I SNS 3V3S0 P 72
si Aa2700 < oo\ -
e p— .= R7804 121 3.3V SO FET
1 oo\ . Peovs 4 FET R IARA2 s 'R7832 C7831 To
0. 033UF —— MOS| i
D ssvek1sRURARE 127 I\/\w/w\/ Qrg12 B %}%fw 0% —T— FET Si A427
VESu . oo 809 To b SSVBNSTFEAPE | g I, R 2 ° <7830 CHANNEL P- TYPE 8V/ 5V
0. 0o ——
_| e 3.3V 4 FET = R7830 o, 01UF RDS( ON) 26 nOhm @. 8V
" ° ) P3V3S0 EN L 1 2 P3V3S0_SS B i
R7800 c7800 MOSFET izt 52 5 [T =P3V3S0_EN 5|6 S[7 /1\//5}& Jo!/n LOADI NG 3.2 A (EDP)
Je¥st, . e o “I"‘ILf cHANEL P-TYPE 8V 5V e %%%
, 11
o2 [Ty —cowst e . | ROS(ON) 26 nohm @. BV d CRI Tl CAL
; - LoD NG 0.72 A (E0P) - 3 . 3V_SUS FET 87%% R7§21
< S Aa27D0 PP3V3_SUS FET R LAAN2 =PP3V3_SUS FET,
scro- 6L Vo Thass goTro- 20w 118w
, _=PP3V3_S5_P3V3SUSFET ~ m Vios"
< [a) -
22 c7821 Klflj
1 1 Z
Q7822 et 07033TE g 3.3V SUS FET
SSVBNS7FEAPE Sow x| o i
3.3V S3 FET CRI T CAL b1 R 0 c7820 NOSFET ST Ad27
’ Qrstb R7811 K? 0. 01UF CHANNEL P- TYPE 8V/ 5V
S A42703 avs S8 FET R 1 Y _eeavs ss Fer 2fc P3V3SUS EN L 1 2 P3V3SUS_SS 1|2
SC70- 6L VGTAGT. 3V A ’ o2 o1 =P5V_3V3_SUS| | -t JAR RDS( ON) 26 nmohm @. 8V
_ - MARESW BTHES S0Ma 1710w 19
; _=PP3V3 S3 P3V3S3FET MEZLF 1 xR LOADI NG 100? mA ( EDP)
* ” wl—n—lo o 603 201
1271
C c7811 5 5V _SUS FET ——
Qrs12 | Pls 0.033UF —— 3.3V S3 FET — 840
SSMENATFEAPE Bw, ) SI A413DJ
R781(;02 Cc7810 MOSFET Si A427 SC70- 6L
T N ]%2 e g oiF NNEL P TVPE B/ 5V , _=PP5V_S5_P5VSUSFET - m ) =PP5V_SUS FET ,
o [my_=P3Ves3 EN | 1 Vot 1 RDS( ON) 31 nChm @. 8V R7842 7841 1 l;ilj
iov ) -
Il Bt LOADI NG 1.608 A (EDP) Q7822 220K 0-033(F, 0 5V SUS FET
= SSVBNB7FEAPE 20w e o
,%01 Rg%%b C7840 MOSFET Si A427
0. 01UF
S P5VSUS EN L 12 P5VSUS SS 102 CHANNEL P- TYPE 12V/ 8V
o o r—=P5V_3V3_SUS| 15%w Jobe RDS( ON) 29 nOhm @. 5V
16V
1 G LOADI NG 100? mA ( EDP)
1.5V S3/ S0 FET CRITI CAL Rrsa
R7841
, =PPIV5 S3 PIVSS3RSO FET 5.0V SO FET Qreeo PP5V_SO_FET_R 1, Qx 2 =PP5V_SO_FET
, _=PP5V_S5_P1V5DDRFET . 2018LFK W KLU NEW DTFED. Zom AAAY !
DFN2563- 6 MLNAESY! oo, ZoMM 8w
Cc7801 ! 402
0. 1UF _
égg 3 '\"/x AN . =PP5V_S3_ P5VSOFET ¢ > V)J_K‘_Dl 5.0V SO FET
= . 37650928 _ 1 TAl 4
B = Uz801 ! %62 861 : T MOSFET TPCP8102
= SLG?DQEOZO CRITI CAL 0 0-0330F —— o
2 rmy—PLVSCPU_EN 2 Jon Rimea 1 5 R7§01 %\%(2)5}14SDC ?OW ol CHANNEL P- TYPE
3 | SHONF a7 LAANAZ 4 GI PONERS 2 R7860 “ (6:7081?19 RDS( ON) 18 MOHM @. 5V
NO_STUFF ¢ PLVESOFET_GATE 5%  PLVESOFET_GATE R P5VOSO EN L 10K PEVOSO SS -
C7802 1 Ui — AAAZ _ [ LOADI NG 1.678 A (EDP)
4. 71L,8||§A1:: pd 8 02 1|2 |3 R7850 o
o ggg\gg,z o BRY PP1V5_S3RSO_FET_R 1sNA 2 =PP1V5_S3RSO_FET, o
=3 > M N_NECK_W DTH=0. 2 MV 5% D|3
NGBS 2 iy Q7802 | L)
1206 SSNBI\B7FI<E§:§ s
=
= SRl
P1V5S3RS0_RAMP %a - D =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 VASTER-RKZ1 MLB SYNC DATE=07] 287 201
e
Power FETs
d} Appl e I nc. 051-9277
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8 7 6 5 4 3 2 1
—— — —
S5 Rai |l Enabl es & PGOOD b e Sretem ,
Mobi |l e System Power State Table 3 3V, 5V SS ENABLE
<, =PP3V42_G3H PWRCTLI| nternal pull-ups 100K +/- 20% [ — st wmesoe | pwssen mr sy | mearsie | s
R7 41 Run (S0) X 1 1 1 1 1 1 R7913
401 -l CRITI CAL Sl eep (530 1 1 1 1 1 1 0 2 I—PM SLP S4 L 1,9, 2 psvs3 EN —  =P5VS3 EN s
87? °/ j— VoD 343S0% P3V3S5 EN Seep () ° L L L L L ° "y NAKE_BASESTRUE 5% NAKE_BASESTRUE - o
ST VAKE_BASE=TRUE Deep S eep (SIA0 1 1 1 o o o o 1 20W NO STUFFE
SI}&%é&lz F __=P3Vv3S5 E eep Sl eep (59) ) 1 1 0 0 ) 0 201 1C7913
— Doop S eep (S5A0) 1 1 0 0 0 0 0 PLACE_ EAF*W%I?S_ 16: 6nm 0. 068UF
o w0 g : g g g g 5 571?}2 2
- §§ﬂt: PM %U:EN 2 !ND)A ouT Al 4 NC STUFF Battery Off (GoHoLAQ) toggle 3Hz o o o o o o § f/zow o ow oo
. BASE= TP ,I>° o TR P X = Battery Of (GHot M
D —PP3V3_S5_PWRCTL 6y o {22 PRYBY3LREG EN — - - - - - - -
Thr eshol d— ?7? - = =P5V3V3_REG 55 62 7 _=PP3V3 S5 _PVRCTL . PLACE_NEAR=Q7812. 2: 6mm -
DLY > 10 s 1.3V PLAGE_NEAR=U7940. 1: 2, 3m
. PMLSLP_S5_L 100K pul | down on PGH page u7970 DP S4 Power Enabl e P3V3S3 EN __ — =P3V3S3 EN
S5 P\/\R@ C79:0 A SLP_S5_| P page P VARE BASESTREE — 61
S5PCOOD_DUY 7oy 1c DLY/| DILE 8 VMARE—BASE=TRUEED * ° J?Z; a7 PSE S 2 Lz VAKE, 7GE*EFI\R‘LE == G EN -
1 ri:: 2 4 PSV3V3_S4_EN a = 64 . - B _ =]
lC7 Yo o S5_PURCD (01 nae RSARST_PYRGD) - - >ShE e = = P 6 | (s i
g% CERM 0 o SMC- - >PM_DSW PVWRGD = —— 0 a7UF ——0.47UF
8% 2%
? e * g
o D I =
CPUVCORE ENABLE "o
R7g74
62 52 41 25 23 _ALL_SYS PWRGD 1 2 CPU WP VR ON -
. AArTeee———— = SO ENABLE
% R7978
62 41 20 17 [T PMSLP_S3_L 17100 2 PM/SLP S3 R L
1w (PM SLP_S3_R_L) B
201
C 3.3V/ 5.0V Sus ENABLE 87 98 2 J rR7986
_ ) 2] R7981 R7988 K
02 7 =PP3V3_S5_PWRCTL . —PP3VA2 CBH PVRCTL g?glg 20K 39K g/-u
PLACE_NEAR=U7940. 5: 2. 3nm e | 1rz2ow 1/ 20w 1/ 20w 1/ 20w
: : 7943 1 | % i 1 2of
SO Rail PGOOD (BJT Version) J10F s R7931 PLAGE NEAR-UT00. 2 6 | PLAGE NEAR-U7770. : G | PLACE NEARUT720. 5 1
+19% § 10K PLACE_NEAR=U7100. 15 61
X6R 2 VCC 5% P1V8S0 _EN — =P1 EN 60
, =PP3V3_S5_VMN 201 I u7940 1’,\%0‘” @ VAKE_BASE=TRUE — V850 oD
= SMC_BATLOW L: 100K pul | up on SMC page = 74%16?8%31205 Tl 2ot
o2 7 = S0 R7956¢ - o SMC BATLOW L 1 ¢-CHGR VERRom, =
150K 2 o I A '\%7 CHGR VFI 5 J mK\SBSBSEEyRLE — =PIVESO EN  gomy e
'R7951 2 AL SIS PR s mame sl SSNBKISHY ol
12K 2012 Y|4 s PMSUS EN — =P5V 3V3 SUS FiNn o SOD- VESW HE dopuvoa oso EN
1/ 20W SoPGD_C PM SLP SUS L s VAKE BASE=TRUE— KH P AKE BAGE=TRUE
LY R7953 v D = = PYCCSA EN
VMON 3V8 DIV 1AAA,2 VMON Q@ BASE © < G\D o MAKE_BASE=TRUE
iy 950 2 N e st z0.5.
1R7952 i Q7 PLACE NEAR-UTL00. 15: s PLACE NEAR-U7000. 3: 61 | PLACE NEAR=UT770. 3 omm | | C? 9 é 6 ™
7. 115K 5| Vool |s " |ASMOC0179 NO STUFF = ! OCZ?U§7 [
1/ 2 - — 10
R R7954 8 || |PFN2015H4-8 R7917 L —|; o, —I? e
1K NC X"y . CERM X6R 402
62 7 =PP1V5_S3RSO_VMON 1 AAA 2 VMON_QB_BASE ., - LAAN2 CHGR VFRQ Generation
= PP1V5_S3RS0 5% 50
llzthliW NG 2 CRI TI|CAL] llzrgFSW
* | NO STUFF ° 3.3V SUS Det ect VERO Low: Fix F =
ow. Fix Frequency
. 'R7930 VFRQ Hi gh: Variabl e Frequency
R7955 h T R SIE ) _ _
—PP1V05 SO VMON 1 K 2 VMON O4 BASE 5% e 7 =PP3V3 S5 PWRCTL =PP3V3 SUS PWRCTL .,
B =7 AN o 35352809 w2 PLACE NEAREU7930. 6: 2. 3mm
llrgFOW SOPGD BJT_GND R 2201 M)nSt uff 07931 12ns C79301! R79331
201 Wbrst-Case Threshol ds: 0. 1UF
R7957! PRP2RoPENTE BBYY 635 100K
%: 8' éi%% 109 CRI TI CAL st s
: . 506 © 1 201,
3.3V w Divider: 2.345V Yo oo N
Q0. 660V 2 s 7 _=PP3V3 SIS PWRCTL Slsense 7930 REsET* bt PM RSMRST oo
_pp:\n < . P — ;PS:%B%%%?EBVRNG% 3 PM_RSMRST_L goes to UL800. C21
. . . = S0_PVRC - (90K
SO Rail PGOOD Circuitry R7967" g
. . 10K 1 o .
(I'SL Version in devel opnent) 1200 1000PF WLAN Enabl e Generation
NO STUFF o B 18 "WLAN' = ("S3" && "AP_PWR EN' && ("AC' || "S0")) -
Thr eshol ds: P1V5S0_PGOCD from U7710 R7109§8 2 555, CFRM NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR EN signal .
VDD > 7'34\/_ 3. 010V 7 [Cy-PU MP AXG PGOOD IAAA 2 o NO STUFF
. . . 5%
V2MON: 2. 815V- 3. 099V 120w R7966 [
V3MON: 0. 572V- 0. 630V P1v8S0 PGOOD oo L PM WAN EN L pom o
VAMON: 0. 572V- 0. 630V = VYNV SUS PGOCD MR L o 925
=PP3Va S0 yMON R7965 20w Q925 2N70028) i
PPsY S0 VIO w7 - 1 2 B 2N7002BW X G /| P 3 Unused fet
7 =PP5V_S0 - FEASS PEERIN N A2 — - < NC
sopaoon 1 5 | “ERRASSRs wan | ST ot V2w R7901 v 2 10y AP_PWR_EN 2\¢| 9
. /| =ep1vos_so wix/ 260 201 | 100 ¢
R79604 0 s [Tm-B5VSs PGOCD LAAA2 1 (ACEN L) R
6. 04K (%875} sopcooD fIsL 5 V] NI 506
X5R 1/ 20W
A 1/ zﬁx\é\’ 10K R7972! VDD M R718064 AC EN L
201, 1200 6. 04K§ uU7960 s [Ty CPUVCCI 050_PGOCD IAAN2—4 920 RO LT
M 1%
200p|  ve 1 SL880421 RTEZ R7963 13w 29?5%9%?3‘” %G Povver Control 1/ ENABLE
201, TDFN Pvccsa PGoD 1 A0 2 26 %igiF
sop |gL $ESYL DIV VMN 3V2W‘ICR|T|CALIWOJ'§(NC 5“@—’\/5}//\/—0- R 3 G
GOCD_ P1V5_DI V_VIMVON 5 lvavon 1/20wW .
R79611<0P | 5 6 |vanoR?PoO-! Sk | g ALL-SYS_PWRED R 261 2 v 2 CS Apple I nc o
15K F87H  sopcoop FarAS-RVAMIN S P 201, . 8 2.8.0
w20 12.4K & R7973] G\D_THRM PAD . (PM_SLP_S3_L) NOTI CE OF PROPRI ETARY PROPERTY:
201p 1/ 20W. 15K N o 35352310 @P&&‘ THE | NECRMATLON_ CONTAINED_HEREI N | S THE
° PROPRI ETARY PROPERTY_OF APPI
201 1/ 209 L, 330, SYS PURGD HE POSLOSIR AGREES 1O THE FOLLOW NG
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CHECK | F LVDS_| G_PANEL_PWR GLI TCHES ON POVER

7

=PP3V3 S3 LCD

o ID—LCD |G PWR EN

R9014*

5%
1/ 20W
M

201,

518S0787

I/F

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
51850829 1 CONNTW N AX, P=0. 4, 30, W BGSS, HF 39000
LCD Connect or
Internal DP Connector:
OM T_TABLE
CRITI CAL
J9000
CABLI NE- CA
P RT-SM
Pul | -ups on panel side, 31
Rgg)Gl 4.7 KOhmto 3.3V 65 6 _PPVOUT_SW LCDBKLT ——CO)
45 Ery—=12C TCON SDA 1 2 ¢ 1 2C TCON SDA R : o
S Noctlo
N 3
201 4 O
L]5
NCx—1-0
R9062 s (OO —LED RETURN 6 13
0 . LED RETURN 5 7
=| 2 O
44 TI>—=12C TCON scL 1 s 1 2C TCON SCL R S@ CEb RETURN 4 .
P < O | LED Backlight I/F
1120w s (Oo—LED RETURN 3 1o
MF
uP 201 o ¢oom}—LED RETURN 2 ol5 VON
o ¢oom}—LED RETURN 1 ulg
R9060 NCX -0
CRI Tl CAL 0 0]
U9000 s ¢oom-_DP_IL NT_HPD 1 2 s DP_INT_HPD CONN j: o Y%
FPF1009 120w o|
MFET- 2X2- 81 N L9004 N 15| DisplayPort
ON FERR- 120- OHM 1. 5A 201 vlg
VIN.1  VOUT_1 PP3V3 SWLCD UE 1 Y Lz 4 s PP3V3 SW LCD 0l 5
™M N_LINE_W DTH=0. 30 MV M N_LINE_W DTH=0. 30 MV
M NS DTS 30 i 0402- LF M NS DTS 30 M AT S
VI N_2 VoUT_2| VOLTAGES3. 3V . . VOLTAGES3. 3V s
Sooorr Roo70 °
GN\D TFi;iFgVI 9024 1o %WU“UK 666 DP INT AUX CH C N z o
of 7l 0. 1UF X7R- CERM 2 1/ 20w s6 6 DP INT AUX CH C P o
1 C9012 56 5By DP_LNT AUX CH N 1] (DP_INT_AUX_CH C_N) 0201 , %01 =15
0. 1UF —— —— 10UF 11 s DP_INT M._F P<0> 24
10% —— —T— 20% 10% — O
, 6.V 16V 9025 = 666 DP_INT M. F_N<O, 25
X5R. X5R- CERM 0. 1UF O
603 1201 - 26
o6 oggry—DP I NT_AUX CH P 1|2 (D INT AUX CH C P) T2
ﬂlo!/o NC)(—23 +O
£ 9020 i NOSTP
o o ¥ et o018 2o
DP_INT_ M. P<0> 1 2 o
= D I} | TS
10% 5% 5% 33
16V 9021 120w 1/ 20W o
jar i 0. 1UF 201, |,201 *1o
669 DP_I NT_M._N<O> ]2 r LAPE_NEAR=19000. 24| 1mm, 35
m 1 w2
10% O
¥R e a g
201 38
39 O
40 o
41 O
O
A nem 19000, 142 ——=20
1 1
R9050 R9080 PLACH NEfR=9000. 3: 2
100K 100K C9017
120w 220w
M M
201 201

2

%ﬂc VASTER=K21 M.B
T

SYNC _DATE=07/28/ 2011

I nternal DisplayPort Connector
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8 7

3

3. 3V/ HV Power

MUX

64

PP3V3 SW TBTAPWR

V3P3 nust be S4 to support
wake from Thunderbol t devices. C9420 * C9421 * 'R9427 R9429*
0. 1UF —— 0. 1UF —— 100K
; _=PP3V3 S4 TBTAPWRSW ) 10% 10% —T— S 5o 5%
Noni nal Mn Max X5R Comt 2 X5R Comt 2 1/ 20w - 1/ 20W
0201 0201 B
CRITI CAL pe——— IV3P3  1100mA 1030mA  1200nmA N 201,
0487 * ©9480 * 1 C9481 | HVSO 890mMA 830mA 930mA (assunes 15V, 12Wni ni num) VDD
* J E IHVS3  890mA  830mA  930nA (assumes 3S, 9-12.6V, 7.5-11.7W L CRI TI CAL
100UF 22UF 0. 1UF —
2 ST T - S
ey, &Y or cely 2 P — PP3V3 SW TBTAPYR e SI GNAL_MODEL=TBT_MJX CBTL05023
CASE- B2- SM 603 0201 M N_LI NE_W DTH=0. 38 MM e
19 vap3ouT 18 M N_NECK_W DTH=0. 20 MM ss (ry—TBT A C1 O SEL 1 BIASIN BI ASOUT|_24 %
D 20 )V3p3 VOLTAGE=3. 3V 2 3&% ceru
7 _=PPHV_SW TBTAPWRSW — 12 PPHV_SW TBTAPWR 25 [ry—DP_AUXI O EN 2 |AUXI O_EN 201
18. 9V Ma; 6 OJT( 14 M N_LINE_W DTH=0. 38 MM 9430 =
. x . ey MN_RECK WDTH-0. 20 14 70 a1¢gry—DP_TBTPA AUXCH C N 010 To% ol 0 DP_TBTPA AUXCH N AUX- =
L] 9485 + 9486 09411 70 2y DP_TBTPA AUXCH C P ; YoR CERM 0201 70 DP_TBTPA AUXCH P AUX+ AUXI O |_23 DP_A AUXCH DDC N 1 70
C9415 * ORI TI CAL 0. 1UF =— —— 10uF —L— 0. 10F 19431 ! AUXI O+|_22 DP_A AUXCH DDC P
4.7 . U941 10% —— 20% T a0 0. 1UF N A DP_TBTSNKO DDC DATA DDC_DAT e
o CD3210A0RGP o i 2 A 2 fen B - TRTS\KO DG GLK -~ TBT: RX_1 Bias Sink
xsr ceRM 2 N o201 a0z o5 s O DDC_CLK
0603
16 |rsvD RSVD[15 94321 ss (Om—TBT_A CONFI GL BUF CA_DETOUT cA_DET|_18 TBT A CONFIGL RC 64
o [Ty =TEBTAPVRSW EN 5 |EN | SET_v3P3_ 8 TBTAPWRSW | SET_V3P3 70 % [rmy—DP_TBTPA M. C P<1> | 0.220F I 20% 323}4 70 DP_TBTPA M. P<1> DR+
DP_TBTPA M. C N<1> 70 DP_TBTPA M. N<1> DP- DPMLO+_1° DP_A LSX M. P<1> 64 70
11 10 70 34
%6 21 [ry—TBL_A HV EN HV_EN | SET_ TBTAPWRSW | SET_SO o 1 94331 | I o n o i Y P A LoX M Nels o
=TBT EN 17 9 TBTAI W | SET 1T 200 av I LSTX .
2 D S0 S0 | SET_S: PWRSW | Si f;THV- — e 1y 0. 22UF 200 6.3 TET A LSRX UNBLE LSRX TBT: LSX_A_ReP/ P2R (P/IN)
G\D T . : PP3V3 SW TBTAPWR
— o R v s R9410' [*R9411 ‘RO412 -« [>TET A DP_PWRDN oP_PD
BRI - oSee 22.6K 22. 6K 36. 5K
bel ow 1% § 1% 1% CRI TI CAL 3 (T} DP_TBTPA HPD HPDOUT HPDL_17 TBT A HPD 64
1/ 20w 1/ 20w 1/ 20W
M V3 I3 U9460
201, 2201 , 201 7AAPLTOT . D_THVPAD .
TBTAPWRSW | SET _S3 R w R9426 olgl g R9428
Vi M 100K
TBTAPWRSW | SET_SO R s (Om—TBT_A LSRX aly 1120w § 320w
201 %
TBTHV: P15V TBTHV: P15V 2
1 1
R9413 R9414 Single-fault protection d
22. 6K 22. 6K X . G\D
1/2%% iI%QUW requires two R's per HV <
I SET_Sx with CD3210. “ -
201, 2201 )
Single R on | SET_V3P3 K.
L ILIM= 40000 / RISET h I
For 12V systens: L940 u de bo t :c eCt o C9405
FERR- 120- OHMV 3A 0. 01UF
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON LYY Y L ) PPAVIRLM SW TETADR TETACONN 1 C 112
11850145 2 RES, WF. 1/ 20W 17, 8K, 1, 0201 R9410, RO413 TBTHV: P12V 0603 M NREGCW BTG, 20 W M NREGW DTG, 20 W [N
9400 * VOLTAGE=T5V VOLTAGE=T8. 9V 30%
11850145 2 RES, MF, 1/ 20W 17. 8K, 1, 0201 R9411, R9414 TBTHV: P12V 0. 01UF — 1|1Q2940]_ X5R: GERM 0.va DTRE
Noni nal M Ma o 5% Both C
| HVSO/ S3 1:]28; 1ogomr; 1170n: 12W i ni e oW (0-18.9V) co478" I A
(12Wm ni mum 5201 ot oo DP Dir TBT Dir 0220k | [ T L_TBT_A R2D C P<0> ame o
For 19400 TET SM pads »
G\D_Val D=TRUE TBTACONN 20 RC (3. 5, 17 & 19) o= = 20 TBT_A ROD P<0> C94711 |2 TBT A R2D C N<O> ) 34 70
M N_LINE_W DTH=0. 38 MV G\D_VQl D=TRUE . - 70 TBT A R2D N<O> & 0. 220 | | oI
(Both C's) M N_NECK_W DTH=0. 20 MM - *- ¥R 0201
9474 1|2 VOLTAGE=T8. 9V CRI Tl CAL TBT TX 0
70 34 TBT_A D2R P<0> oA | [ 1 o TBT A D2R C P<0> - - J9400 oI
ERW R 1 o= - C9401 *
70 3 ¢oom-TBT_A D2R N<O> 9475 1]z ; 0 TBT A D2R C N<O> - - - J11 406
—Tv—7oT ' ) F- RT- TH 9
04708 ] [ Rbert @0.va b= ovaoTRe BT O r DP Dir 1 0 01U
R9494 R9495 TBTA 7 2|1 GND_VOl D=TRUE
1K 1K 1
LK 1K B onEe 1 RO471
1720w 1720w 5 VOLTAGE=T8. 9V 390 470K
201 561 OHOT_PLUG DETECT G\NDO: X5H. CERM %
2 2 4 0201
SI GNAL_MODEL=EMPTY SI GNAL_MODEL=EMPTY 5 O CONFI GL M._LANEOP O , 201
RO478 470K . AN 3 [QCOF @ M._LANEONO (0-18.9V)
C94781 || 2 1 20W O G\D G\NDO
70 3 [Ty—DP_TBIPA M. C P<3> 0 220F | [T oL 70 DP_TBTPA M._P<3> . - 10 | SM_LANESP M. LANELP O - - DP A LSX_ M_P<1> o 10
B 7o o [ry—DP TETPA M. C N<3> Q04791 || 2 f o DP_TRTPA_M._N-3 = - 1‘2‘ OM_LANE3N  M_LANEINO - - DP ALSX M Nel> o 70
020 | [T o TBT: Unused I ROA79 470K 1 npp 2 TR GNDO TBT: LSX_R2P/ P2R (P/N)
% 120w 18 O AUX_CHP M._LANE2P O
20 O AUX_CHN M._LANE2N O
L=—10DP_PWR RETURN O
GND_VO D=TRUE
CRI TI CAL \ Both C
59 5% SI GNAL_MODEL=TBTPI N SHELD PINS J C94(7201 Il 25)
GND_VQ D=TRUE 1/ 20W 1/ 20W GND_VQ D=TRUE
M 3 p I~ oo [ H 0.220F | | s TBT A R2D C P<1> Yan KRG
(Both C's) 201 , 5 201 (Both D's) s
C9476 1|2 GND_VQI D=TRUE GND_VOI D=TRUE D9498 N « - - 0 TBT_A_R2D P<1> C94731 |2 —IBL A R2D C Nel> am >
70 34 TBT A D2R P<1> T AT | [T L 0 TBT A D2R C P<1> 'WD'W‘ 70 TBT A D2R1_AUXDDC P - - - 0 TBT A R2D N<1> é 0220k | [ 2T o
70 3 (oo TBT_A D2R N<1> 9477 1|2 ; 0 TBT A D2R C N<1> D9499 N . 70 TBT A D2R1_AUXDDC N - I —
0. 470F | | %m‘xﬁk] BAR90- 02LRH TSLP-2-7 e - GND_VOl D=TRUE
= 1
CRI TI CAL 4R;)01<73
L9498 %
- 1720w
650NH- 5% 0. 430MA- 0. 520HM 514- 0818 i
o s _DP_A AUXCH DDC P ) . GNDVO D=TRUE 201
G
70 64 _DP_A AUXCH DDC N . 0603 bl
S| GNAL_MODEL=EMPTY -~
9498 1 9499 Tonss 470k R's for ESD protection
30PF —— 30PF on AC-coupl ed signals.
506 —— 5 650NH- 5% 0. 430MA- 0. 520HM
50V 5 Bov N
CUGU’:;g SSDGZNPD : - GND_VO D=TRUE
0603 -
SI GNAL_MODEL=EMPTY
A s _IBT_A HPD .
%ﬂc MASTER=J11 M.B SYNC DATE=10/ Ow
sa _IBT A CONFI G1_RC C9402 1 DP Source nust pull s
TBT A CONFIG2 RC 0 01U|=l down HPD i nput with Thunder bolt Connector A
3 (OOT} o 10% - pv—
25V, greater than or equal > 1 277
X5R- CERM -
0201 to 100K (DPvl.1la).
Ro452'| |'Ro451 9494 1| |+ coa9s  |'R9441 Appl e Inc. oo
1M 1M 100K ) ®
5% 5% 5% = Si nk HPD range: 2 8 0
1/ 20w 1/ 20w 1/ 20W "
M '3 M High: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
12 220t 220t Low 0 - 0.8V THE_| NFORMAT| 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 94 OF 109
L Il NOT TO REPRODUCE CR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 64 O: 73
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=PPBUS SO LCDBKLT

CRITI CAL
@706
FDC538APZ_SBNVS001

PPBUS SO LCDBKLT FET

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

PPBUS SW LCDBKLT PVR

8 65

F9700 TN LI RE WOTH0. 4 mm
M N_NEGC W DTH=0, 25 mm THERE |'S A SENSE RESI STOR BETWEEN
3AVP- 32V 467 VO AT, o
PPBUS_SW LCDBKLT_PWR *C9797 AND C9799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
: 2 PPBUS SO _LCDBKLT FUSED -
M N_LI NE_W DTH=0. 4 mm J_-L AND PPBUS_SW BKL *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
M NNEGK W DTHO. 25
603 HE. VOLTAGE=12. 6V ON THE SENSOR PAGE *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T
BOTTOM ‘R9788 o782 * —
301K R p— N 7 _=PP5V_S0 BKL PLACE_NEAR=L9701. 2: 3mm
§ Vzow o CRI Tl CAL CRI Tl CAL
w L9701
o D9701
15UH 2. 8A S0 123
LB EN DY s _=PPBUS SW BKL LYY YL PPBUS SW LCDBKLT PVR SW A N« o CENEATELRTOL Ao ST PPVOUT _SW LCDBKLT s
TR TTCAC M N LI NE_W DTH=0. 5 MM LT ™M N_LI NE_W DTH=0. 5
9712 1.C9713 PI MBOS3T- SM M N_NECK_W DTH=0. 150 MV CRI TI CAL CRITICAL M N_NECK_W DTH=0. 375 MV
*R9789 VOLTAGES50V_ RB160M 60G 1 1 1 VALTAGE=50V
10UF 0. 1UF SWTCH NCDE-TRUE C9796 C9797 C9799
10% 10% = 220PF —— 10UF 10UF
25V 25V 0% —— 10% 0%
X5R 2 2 X5R 2 50V 2 50V 2 50V
805 202 X7R- CERM X5R X5R
0402 1210-1 1210-1
PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm
PLACE_NEAR=D9701. 2: Stm
PLACE_NEAR=D9701. 2: 3mm
- PLACE_NEAR=U9701. D1: 5Snm
C9710 *
1UF ——
10% ——
. XV9720
6031 EY
PPVOUT_SW LCDBKLT FB 1 2
; _=PP3V3 SO BKL VDDI O VOLTAGE=50V 56
M N LINE_W DTH=0. 1 W PLACE_NEAR=C9797. 1: 5tm
o [Tyl KT v PLACE_NEAR=US701. C4: 4mm M NNECK_W DTH=0. 1 M
Cc9711 ¢
0. 1UF ——
Ejgv T
X5R 2
201
25 [TR)—BKLT BLT BST L
3 a 3
VDDl O VLDO VI N
w701
25- BUMP- M CRO
BKL_VSYNC R 22 | VSYNCRI TI CAL SW 0| BL RCD
S iw,? — BKLT: Pl
R9741 BKL_FLTR ZFILTER N R9717
n
L 10K BKL | SET © | ser B el s PLACE_NEAR=U9701. E5: 10mm A0 . LED RETURN 1 o - -
5% g M N-RECKW BTH=0, 30" 5% M N-RECKW BTH=0, 30"
4 TEy-—=12C BKL 1 SCL 1120w BKL FSET 8 |pser - M NNEGK W BTHE0. 20 nm 116w e m
201 eorTom - MST
R9757 BKL_SCL D | sal ROD
N )01 K oUT1| B BKL | SENL BKLT: P
s =12C BKL 1 SDA 1 2 201 BKL SDA ™ | gpa
ouT2l® BKL | SEN2 R9718
Addr: 0x58(W)/0x59(Rd) 5% A4 =3
1/ 20w BKL _PWM PWM QUT: BKL | SEN3 PLACE_NEAR=U9701. D5: 10mm 0
it LAAN A LED RETURN 2 o 63
201 1 2 BKL _EN 23 | EN QUT4| B3 BKL ISENA M N_LINE_W DTTE0. 5 _mm 5% ™M N_LINE_W DTH=0. 5_mm o
65 5 _PPBUS_SW LCDBKLT PWR ouUTs| B2 BKL_ | SENS M N_NECK_W DTH=0. 20 rm 1716w M N_NECK_W DTH=0. 20 rm
R9731 TP BKL FAULT S | FAULT BorTOM VLR
200K 'R9715 PLACE_SI DE=BOTTGW ouTe| EL___BKL | SEN6 202
1/ 20w 100K >z BKLT: PROD
b [ 7]
R9704 201 120w I R9719
. LoD BKLT PV L. 33, 201 g g 28 PLACE_NEAR=US701. C5: 10mm 0,  LED RETURN 3 o
™ M N_LINE_W D0 5 _mm M N_LINE_W DTH=0. 5 _mm esng
150w Fowne9. 62k Ha al 3 2] M NNECK_W DTH=0. 20 m e M N_NECK™W BTH=0. 20" fm
Ve 1 9704 = P gz BorToM  MELF
201 —L— 33pF see|spec for others 402
s | _LED=20. 3mA BKLT: PRCD
2 o s 1 1 1
0201 RO755 R9716 R9714 R9720
1 10K 90. 9K 18. 2K PLACE_NEAR=U9701. E3: 10mm A0 . LED RETURN 4 o
= 120w 1/ 20W 1/ 20w PLACEMENT_NOTE=Keep away from noi se nodes(E4, AL| A2, B2 pins) M N_LINE_WDTH=0.5 mm M N_LI NE_W DTH=0.5_nm oD
'3 XW710 M N_NECK_W DTH=0. 20 mm 1/5]"/sﬂw M N_NECK_W DTH=0. 20 mm
o201 201, 2201 D7 sorrom G
202
GND BKL SGND D N
M N_LINE_W DTH=0. 4 W BKLT: PROD
M N_NECK_W DTH=0. 2 W
VeV L R9721
| _LED=369/ Ri set LA oTor. B2 Ao ’/\/g/\/ LED RETURN 5 oo © 3
- M N_LI NE_W DTH=0. 5 _nm M N_LI NE_W DTH=0. 5 _nm
( EEPROM shoul d set EN_I _RES=1) M N_NECK_W DTH=0. 20 nm e M N_NECK_W DTH=0. 20 nm
BOTTOM VE-LF
202
BKLT: PROD
R9722
PLACE_NEAR=U9701. EL: 10mm A0, LED RETURN 6
s
W N LTNE WTFED. § NV e worreo. 5 oD =
M N_NECK_W DTH=0. 20 mm 1/5;/snw M N_NECK_W DTH=0. 20 mm
BOTTOM VE-LF
202
qQry DESCRI PTI ON REFERENCE DE: CRI Tl CAL BOM OPTI ON
PART NU'VBER S S ISYNC MASTER=K21 M.B SYNC DATE=07/28/ 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 MItE . K
) LCD Backl i ght Driver
10350198 3 RES, TH N FLIM 1/ 16W 10,2 G 0. 1, 0402, SM Ro720, 9721, FO722 BKLT: ENG measur ement on LED strings. r—

051- 9277
"772.8.0

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

CPU Signal Constraints CPU Net Properties
PHYSI CAL_RULE_SET LAYER ALLOWRQUTE |\ \j MUM LI NE W DTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FEPAI R NECK GAP NET_TYPE
b ON LAYER? bl ELECTRI CAL_CONSTRAI NT_SET | PHYSI CAL SPACI NG
CPU_45S * =45_OHM _SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD —STAI\DAR[? _ > _ou_sn ot aon boE pGiTx | DM _S2N P<3: 0> .
CPU_27P4S * =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 0.100 MM 0.100 MM O—DM_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
e DM s PCl E_80D P E PcH RX | DM _N2S_N<3: 0> 017
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : EDL_DATA = FﬁROD by F7PO-|7RX FDI DATA P<7 O> o1 w / FD|
CPU_AGTL TOP, BOTTOM|  =2x_DI ELECTRI C [ [CO—EDL_DaTA PCLE_80D paE _pcH Rx | FDI _DATA N<7: 0> o1
CPU_AGTL * =STANDARD P [ CPU 45S CPU_AGTI FDI _FSYNC<1..0> o 1
— [ CPU_45S CPU_AGITL EDI _LSYNC<1. . 0> 017
D — — [ CPU 45S CPU_AGITL FDI _I NT 0 17
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CPU_BM L . . CPU_BM L_2ANY | | CPU_8M L_2ANY . 8 ML 2| note: OB CPUASS CPUCONVD CPL_PEQ 1019 a2
)| ) | . ) ._ ? e: CPU_BML and CPU_I TP can be converted PM SYNC
CO—BMswe CPU_45S CPU_AGTI 10 17
back to TABLE SPACI NG RULE S _PM v P UL 4ss P ACT] PM NVEM PVRGD o
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' » once rdar://10308147 is resol ved
- - — - — — [ CPU 455 cPy I TP XDP_DBRESET_L 10 23 25
CPU_I TP CPU_I TP_2ANY CPU_I TP_2ANY =4x_DI ELECTRI C ? = U 4ss P TP XDP CPU PRDY L .
— — [ CPU 45S cPy | TP XDP_CPU PREQ L 10 23
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
CcPU_CoVP cPU_COVP . CPU_COMP_2SELF | | cPU_cOMP_2SELF | Top, BOTTOM| =6x_DI ELECTRI C 2 [ m— CBLL27P4S CELL Qv EDE_COVP o
— - — i — = . - - D CPU 27P4S CPU_COVP. CPU_PEG COWP °
CPU_COVP * * CPU_COMP_20THER| | CPU_COWP_2CTHER| TOP, BOTTOM| =10x_DI ELECTRI C ? )_SM RCOVP. CPU 27PAS CPU_COVP CPU_SM RCOVP<0> 10
)_SM RCOVP. CPU 27PAS CPU_COVP CPU_SM RCOVP<1> 10
e ROOVP CPU 27P4S CPU_COVP. CPU_SM_RCOVP<2> 10
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : - oL J:AEQ Pl J:I P O:’U C':G<ll. | o> 52
CPU_COMP_2SELF * =4x_DI ELECTRI C 2 O CPUL CATERR | cpU 455 cPU_AGTL CPU CATERR L 10 41
N _ - = CPU_45S CPU_AGITL CPU_VCCI O_SEL 12
CPU_COVP_20THER “ex DIELECTRI C ? O CRUL PROCHOT | CPU_45S CPU_AGTI CPU PROCHOT_L 10 41 42 57
S— _ ) | CcPU 455 CPU_AGTI CPU_PWRGD 10 19 23
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 CO—PMIHRMIRIP | CPU 45S CPU 8M | PM THRMIRI P_L 10 19 42
CPU_VCCSENSE CPU_VCCSENSE * CPU_VCCSENSE_2SELF CPU_VCCSENSE_2SELF [ TOP, BOTTOM =6x_DI ELECTRI C 2 Co—Du_axioom CLK_PAE 80D CLK_PAE DM _CLKLOOM CRLL P 018
- - — i - = . - - O—DM_CK100M G K_PCIE 80D QK POE DM _CLK100M CPU N 10 16
CPU_VCCSENSE * * CPU_VCCSENSE_20THER| | CPU_VCCSENSE_20THER|  TOP, BOTTOM|  =10x_DI ELECTRI C ? CO—DBLL_REE QI K120M G K_PCIE 80D QK POE DPLL_REF_CLKP 8 10
[O—DBLL_REE O KI20M Gl K PCIE 80D AKPOE DPLL_REF_CLKN 5 10
e O LIECPU C KI00M Gl K PCIE 80D AKPOE | TPCPU _C1 K100M P 10 16
SPACING_RULE_SET LAYER LINETOLINE SPACING | W1 GHT CO—LIBCRU O K100M ClK PCIE 80D CAKPOE | TPCPU _C1 K1I00M N 10 16
CPU_VCCSENSE_2SELF * =4x_DI ELECTRI C 2 [O—LIBCPU G K100M ClK PCIE 80D O K POE | TPXDP_CLK100M P 16 23
n ~ - O—LIBCPU G K100M ClK PCIE 80D AKPOE | TPXDP_Cl K1I00M N 16 23
CPU_VOCSENSE. 20THER =6x_DI ELECTRI C ? CO—LIBCRU O K100M ClK PCIE 80D AKPOE XDP_CPU _CLK100M P 23
i | TPCPU_C1 K100M CLK_PCIE_80D CLK PQE XDP_CPU CLK100M N 2
PCl - Express I nterface Constraints . g e e s S Op CPUIhI =
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O—XE_I0 CPU 455 CcPU | TP XDP_CPU TDO 10 23
PCI E_80D . ~e0_GMDIFF | =80_OHM DI FF =80_CHM DI FF =80_CHM DI FF =80_CHM DI FF =80_CHM DI FF [O—X2 I8 CPLL45S CRULLTE XDE_CPU TVE 1028
— - - = - = - = - - O—XDE_TCK CPU 455 cPy I TP XDP_CPU TCK 10 23
CLK_PCl E_80D * =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF > 1 CPU 45S cPy | TP XDP_CPU TRST L 10 23
O XDe_BPM | CPU 455 cPy I TP XDP_BPM L<3. . 0> 10 23
PCI E d ock Spaci ng [CO—XP_BPM I _R CEG cPU_ 455 Py LTR XDP_BPM L<7.. 4> 1023
NET SPAG NG TYPEL | NeT SPAG NG TvPe2 | AR - = O—(XDP_EPM L R CEQ) CPU 455 cPy | TP XDP_OBSDATA B<3. . 0> 23
_ 5 . 5 EA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT >0 BeM1_ R e CPU_ass U1 TP CPU CEG<15. 12> "
CLK_PCI E CLK_PCIE * CLK_PCI E_2SELF | | CLK_PCI E_2SELF | TOP, BOTTOM| =6x_DI ELECTRI C 2 O (ESB_CPURST 1) cPU_45S Py LTR XDP_CPURST_L 2
CLK_PCI E * * CLK_PCI E_20THER| |CLK_PCI E_20THER| TOP, BOTTOM| =10x_Di ELECTRI C 2 CPU_VCCSENSE_P e
— CO—CeuVveesENSE | sENSE 1701 pamv| cpy vocsense | CPU VOCSENSE N 125
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | ViEIl GHT [O—CRUVCOGSENSE | SENSE 1701 pomv| cpu vocsense | CPU VECIOSENSE P o s
= CO—CRUVCOGSENSE | SENSE 1701 pamv| cpu vocsense | CPU VOCIL OSENSE N o s
K POE 2SLF ’ T DIELECTRI ? O CRUAXGSENSE | SENSE 1TOn_powu | cpu vacsense | CPU AXG SENSE P -
CLK_PCl E_20THER * =6x_DI ELECTRI C ? CO—CPUAXGSENSE | SENSE 1Tl _powM | Py vocsense | CPU AXG SENSE N 12 57
CPU PClI E Spaci ng O CPLLVAI SENSE CPY 27P4S cpy vocsense | CPU_VDDQ SENSE P 1
CO—CPU_VAI SENSE CPU 27PAS cpy veesense | CPU VDDQ SENSE_N 12
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT D_QU;[ALSE&F oL L? paS CPU_VCCSENSE | VAL E E P .
PCI E_CPU_TX PCI E_CPU_TX * PCI E_TX2TX PCI E_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C 2 O CPU_VAI SENSE CPU_27P4S cPU_vecsENSE | CPU AXG VALSENSE N .
- CO—CPU_VAI SENSE CPU 27PAS cpy veesense | CPU_VCC VAL SENSE P N
PCl E_CPU_RX PCl E_CPU_RX * PCl E_RX2RX PCI E_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C ? = _cet vl sense ol rpas Pl voosEnSE | CPU VCC VALSENSE N,
PCI E_CPU_TX *_CPU_TX * PCI E_TX20THERTX| |PQl E_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C 2
PCI E_CPU_RX *_OPU_RX * PCI E_RX2OTHERRX | | PCI E_RX2OTHERRX| TOP, BOTTOM|  =5x_DI ELECTRI C 2 CO—RUSMDALERT CBLLA5S S CPU VI DALERT L 12 57
— — - — = . = - O CRU_SVIDSa K CPY 458 cPU_cawp CPU_VI DSCLK .
PCl E_CPU_TX *_CPU_RX * PCl E_TX2RX PCl E_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C ? CO—CRU sV DsaUT CcPU 455 CPU_COVP CPU_VI DSOQUT 12 57
PCl E_CPU_RX *_CPU_TX * PCl EﬁszbTi( _ PCl E_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C ? _ [>_POLE ceU MK oD bOLE 80D b E cpu Tx | PCIE_SSD R2D C P<0> o —
PCl E_CPU_TX *_TX * PCl E_20THERHS PCl E_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C ? CO—BCLE CPU MIX R2D PCl E_80D paE cpu X | PCIE _SSD R2D C N<O> s 38
R N _ P = PCIE_80D paE _cpu 1X | PCIE_SSD R2D MUX_IN P 5
PCl E_CPU_RX _TX PCl E_20THERHS PCI E_20THER TOP, BOTTOM|  =5x_DI ELECTRI C 7 = o b 80D paE Pl Tx | PCIE SSD R2D MIX IN N _ 4
PCI E_CPU_TX *_RX * PCl E_20THERHS _ [O—BCLE_CPU_MIX 2R PCLE_80D paE cpy rx | PCIE _SSD D2R P<0> .
PO E OPU RX © RX R PO E 20THERS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [CO—BCLE CPU MUX 2R PCI E_80D paE cpy Rx | PCIE_SSD _D2R_N<O> 6 38
- - = b PO E TX2TX n 5 5x DIELECTR P = PGl E_80D paE cpu rX | PCILE _SSD D2R MUX _OUT_P 4
PCl E_CPU_TX * * PCl E_20THER = - I [ PCl E_80D paE cpu rX | PCILE _SSD D2R MUX_OUT_N
m—— PCl E_RX2RX * =2, 5x_DI ELECTRI C ?
PA B CPURX . . PO E_20THER PO E TX20THERTX n —ax D ELECTRI C P _CPU_SSD R2D PCIE_80D paE cpurX | PCIE SSD R2D C P<1> . PCl e SSD
PCH PCl E Spaci ng — - _ =_CPU_SSD R2D PCIE_80D paE cpy rx | PCIE SSD R2D C N<1> o3
| PO E_RX2OTHERRX * =4x_DI ELECTRI C ? D PCIE_80D PCLE_CPU_TX gg E ég gg E;iz o3
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET e PCIE 80D PO E CPU TX 6 38
» — » — : = PAl B TX2RX . =6x_DI ELECTRI C ? ¢ _CPU_SSD 2R PCl E_80D palE cpy R | PCI E_SSD D2R P<1> 6838
PAEPOHLTX PAEPOHLTX PAETRTX PCI E_RX2TX * =6x_DI ELECTRI C 2 - CPU SSD 2R PCLE_80D palE cpy rx | PCIE_SSD _D2R N<1> .
PCl E_PCH_RX PCl E_PCH_RX * PCl E_RX2RX PCIE_80D paE cpu rX | PCILE SSD D2R C P<1>
—— N — N ———— PG B 20THERHS - =4x_DIELECTR C ? g PCIE_80D paE cpy R | PCILE_SSD D2R_C N<1>
PCl E_PCH_TX _PCH_TX PCl ijzorﬂEﬁTf PGl £ 20THER N —ox DI ELECTRIC PR
PCI E_PCH_RX *_PCH_RX * PCI E_RX20THERRX [ —BCLE_CLK100M SSD QK PCIE 80D QK PCIE PCl E_CLK100M SSD P 616 38
A PO E POH TX - poH N O—BCLE OLKI00M SSD Gl K PCIE 80D OK POE PCl E_CLK100M SSD_N 6 16 38
. PCH_ _PCH_RX PCl E_TX2RX a
— %R:m CONSTRAI NTS SYNC_DATE=01/ 11/ 2012
PCl E_PCH_RX *_PCH_TX * PClI E_RX2TX oD INT M DP_80D DP_TX DP_I NT_M._P<3..0> o 63 - - X
PO E POH X X N POl E 20TERS O 1N M DP_80D DP_TX DP_INT_M._N<3..0> . CPU Constraints
- = = = fa— DP_80D DP_TX DP_INT_M_F_P<3..0> 663 o av g em e
PCI E_PCH_RX *_TX * PCI E_20THERHS fa— DP_80D DP_TX DP_INT_M._F_N<3..0> o 63 @ Appl e Inc 051-9277
e . v DP ) v pSiEe),
PCl E_PCH_TX *_RX * POl E_20THERHS Not e: Di splayPort tables are on Page 103 >0e LN AN De_son e ax DP | NT AUX CH C P i ® 2.8.0
PCl E_PCH_RX *_RX * PCl E_20THERHS CO—DBLNT_AUXCH DP_80D DP_AUX DP_I NT_AUX_CH C N 6 63 NOTI CE OF PROPRI ETARY PROPERTY:
PG E_PCH_TX - - PO E 20THER = Ce.a0n oy TN A o oo R ETRTL L cA e e 1 S Tre
= [ — DP_80D DP_AUX DP_I NT_AUX_CH N 9 63 THE POSESSOR AGREES TO THE FOLLOW NG
PCI E PCH RX * * PCl E 20THER — | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 100 OF 109
— — 11 NOT TO REPRODUCE OR CCPY I T
SOURCE: 471984_Chi ef _River _M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback. 111 NOT TO REVEAL CR PUBLISH IT I N WHOLE OR PART
IV ALL RI GHTS RESERVED 66 O: 73
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Menory Bus Constraints

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

Spaci ng Rul e Sets

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

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_P2MMV =PWR_P2MMV

MVEM 2GND * =GND_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 * * MVEM 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 VEM 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_DQS_4 MEM B_DATA_4 * VEM DQS20/NDATA MEM B_DQS_4 * * MEM 20THER
MEM B_DQS_5 MEM B_DATA_5 * VEM DQS2O/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_DGS_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_* =SAME * MEM DATA2SELF NVEMLA_DATA 2 N N NVEM 2OTHER

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

MEM A_DATA_7 * * MEM_20THER

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

MEM CLK MEM CLK * MEM CLK2CLK MEM B_DATA_1 * * MEM 20THER

B MEM B_DATA 2 . . MEM 20THER

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULEisgr i '\IIENLBiDATAis . . I\/EM720THER -

MEMLY MEMLY . MEM 20THERVEM MEM B_DATA_4 * * MEM 20THER

MEM B_DATA_5 * * MEM 20THER

MEM B_DATA_6 * * MEM 20THER

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
OO MEMA QK MEM 72D MEM O K MEM A CLK P<5.. 0>
D MEM 72D MEM QL 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>
D MEM 45S MEM_CMVD MEM A A<15.. 0>
= MEM 45S MEM CMVD NVEM A BA<2..0>
= MEM 45S MEM_CMVD MEM A _RAS L
D MEM 45S MEM_CMVD MEM A _CAS L
D 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>
D MEM 45S MEM A DATA 2 | NMEM A DQ<23. . 16>
[ MEM 45S MEM A DATA 3| MEM A DQ<31. . 24>
= MEM 45S MEM A DATA 4| NMEM A _DQ<39. . 32>
= MEM 45S MEM A DATA 5| NMEM A DQ<47. . 40>
D MEM 45S MEM A DATA 6 | MEM A DQ<55. . 48>
= MEM 45S MEM A DATA 7| NMEM A _DQ<63. . 56>
CO—MEMLA_DQS0 MEM 80D MEM A DQS 0 MEM A DQS P<0>
CO—MEMLA_DQS0 MEM 80D MEM A _DQS_Q MEM A_DQS_N<O>
O MEM A DXE1 MEM 80D MEM A _DQS 1 MEM A _DQS_P<1>
O MEM A DXE1 MEM 80D MEM A _DQS 1 MEM A _DOS _N<1>
DO MEMA D2 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>
CO—MEMA_DOS3 MEM 80D MEM A DQS 3 MEM A DQS P<3>
CoO—MEMA DOS3 MEM 80D MEM A DQS 3 NMVEM A_DQS_N<3>
O MEMA D4 MEM 80D MEM A _DQS 4 MEM A_DQS_P<4>
O MEMA D4 MEM 80D MEM A _DQS 4 MEM A_DOS_N<4>
CoO—MEMA_DOSS MEM 80D MEM A DQS 5 NMVEM A_DQS_P<5>
CO—MEMA_DOSS MEM 80D MEM A DQS_5 MEM A _DOS_N<5>
O MEMA_DXS6 MEM 80D MEM A DQS 6 MEM A DQS P<6>
CoO—MEMLA_DXS6 MEM 80D MEM A _DQS_6 MEM A _DOS_N<6>
O MEMA DQS7 MEM 80D MEM A DQS 7 MEM A _DQS_P<7>
O MEMA DS MEM 80D MEM A DQS 7 MEM A _DOS_N<7>
O MEMEB AK MEM 72D MEM O K MEM B_CLK P<5.. 0>
OO MMB AK MEM 72D MEM QL K MEM B_CLK N<5..0>
O MEMEB CIR MEM 45S MEM CTRI MEM B_CKE<3. . 0>
O MEMEB CIR MEM 45S MEM CTRI MEM B_CS L<3..0>
O MEMB CIR MEM 45S MEM CTRI MEM B_ODT<3. . 0>
O MEMEB QD MEM 45S MEM_CNVD MEM B_A<15. . 0>
O MEMEB QD MEM 45S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 45S MEM CMVD NVEM B_RAS L
O MEMEB QD MEM 45S NMEM CMVD NVEM B_CAS L
D MEMB QD MEM 45S NMEM CMVD MEM B VE L
O MEM B DQ BYTEQ MEM 45S MEM B DATA 0| MEM B _DQ<7. . 0>
O MEMB_DQ BYTE] MEM 45S MEM B DATA 1| MEM B_DQ<15. . 8>
CO—MEM B DQ BYTE2 MEM 45S MEM B DATA 2 | MEM B _DQ<23. . 16>
O MEM B DQ BYTE3 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 MEM 45S MEM B DATA 5| NMEM B _DQ<47. . 40>
O MEM B DQ BYTEG MEM 45S MEM B DATA 6 | MEM B _DOQ<55. . 48>
O MEM B DQ BYTE? 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>
CO—MEMLB_DQS0 MEM 80D MEM B _DQS_Q MEM B_DQS_N<O>
O MEM B_DASI MEM 80D MEM B DQS 1 MEM B_DQS_P<1>
O MEM B XE1 MEM 80D MEM B DQS 1 MEM B_DOS N<1>
O MEM B DQS2 MEM 80D MEM B DQS 2 MEM B_DQS_P<2>
O MEMB DOS2 MEM 80D MEM B DQS 2 VEM B_DQS_N<2>
oMM B_DQS3 MEM 80D MEM B DQS 3 MEM B _DQS P<3>
oMM B_DQS3 MEM 80D MEM B _DQS_3 MEM B_DQS N<3>
O MEMB Ds4 MEM 80D MEM B DQS 4 VEM B_DQS_P<4>
O MEMB DO MEM 80D MEM B DQS 4 MEM B_DQOS _N<4>
oMM B_DASS MEM 80D MEM B DQS_5 MEM B_DQS_P<5>
CoO—MEMB_DQSS MEM 80D MEM B DQS_5 MEM B_DQS _N<5>
CoO—MEMB_DXS6 MEM 80D MEM B DQS 6 MEM B _DQS P<6>
O MEMB DXS6 MEM 80D MEM B DQS_6 MEM B_DOS _N<6>
O MEM 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
[— MEM PVR PP1V5_S3
= MEM PR PPOV75_S3_MEM VREFCA A
= MEM PWR 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

SYNC DATE=01/11/2012

ISYI\C NMASTER=J13 CC’\ﬁTRAI NTS

Menory Constraints
@ Appl e Inc. 5' 5277
S 2.8.0
NOTI CE OF PROPRI ETARY PROPERTY:
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SATA I nterface Constraints PCH Net Properties
ALLOW ROUTE P 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
i ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
SATA_80D =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF SATA PCHL M oD SATA aon saTas b 1x | SATA HDD R2D C P o
SATA_PCH MIX_R2D SATA_80D sATA3_PcH TX | SATA HDD R2D C N 16 38
—= | — ELOALA o =L
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ SATA_80D saTa3 pcH Tx | SATA _SSD R2D MUX IN P 4
SATA 1 N X DIELECTRIC P = SATA_80D sSATA3 pcH TX | SATA_SSD _R2D MUX_IN N s
— == - [CO—SATA_MIX_SSD R2D SATA_80D saTa3 pcH Tx | SATA_SSD_R2D P o 38
— E— \ MIX_SSD R2D SATA_80D saTa3 pcH Tx | SATA _SSD_R2D N 6 3
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 [CO—SATA_PCH MUX_[2R SATA_80D SATA3 pcH RX | SATA_HDD D2R P 16 38 SATA SSD
SATA _HDD D2R N
D SATA3_PCH TX SATA3_PCH TX . SATAZ_TX2TX SATA3_TX2TX | TOP, BOTTOM| =5x_DI ELECTRI C 2 [O—SATAPCHMIC 2R :2127222 zgz:fzzfgi SATA SSD PR 5o
D _ _PCH_| MUX_ QU 38
SATA3_PCH_RX SATA3_PCH_RX * SATA3_RX2RX SATA3_RX2RX TOP, BOTTOM| =5x_DI ELECTRI C ? D SATA_80D saTa3 pcH Rx | SATA_SSD _D2R _MUX_OUT_N
N " S - === [CO—SATA_MUX_SSD [2R SATA_80D SATA3_PcH RX | SATA SSD D2R P o as
SATA3_PCH_TX _PCH_TX SATA37TX20F»HVE‘R?> SATA3_TX2OTHERTY TOP, BOTTOM 5x_DI ELECTRI C ? _ M _Ssh DoR ATA 80D ATz PG rx | SATA SSD D2R N o
SATA3_PCH_RX *_PCH_RX * ISATA3_RX20THERRX| |SATA3_RX2OTHERRY TOP, BOTTOM| =5x_DI ELECTRI C ? O —BCH SATA L COVP SATA_| COVP. PCH_SATAI COVP 16
SATA3_PCH_TX * _PCH_RX * SATA37TX2»F72‘X“ » SATA3_TX2RX TOP, BOTTOM|  =7x_DI ELECTRI C ? _ CHE e USE_A0D usa USB HUB UP P [ p—
SATA3_PCH_RX *_PCH_TX * SATA3_RX2TX SATA3_RX2TX TOP, BOTTOM| =7x_DI ELECTRI C ? O USB HUB1 Up USB_80D USB USB HUB_UP_N 18 24
SATA3_PCH_TX *_TX * SATA3_20THERHS | | SATA3_20THERHS | TOP, BOTTOM| =6x_DI ELECTRI C 2 O SBAL LSB_800 LB USB BT P e
_PCH_ _ _. ERS _: g =ox_| A O UsB BT USB_80D USB USB_BT_N 24 37
SATA3_PCH_RX *_TX * SATA3_20THERHS SATA3_20THER TOP, BOTTOM|  =5x_DI ELECTRI C ? [ USB_80D USB USB_BT_CONN_P 637
SATA3_PCH TX *_RX * SATA3_20THERHS = LSB_A0D LSE o8 Bl ,CO\‘M(N N o
. - — — o e SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o : 1@7800 USE USB BT E P 37
SATA3_PCH_RX *_RX * SATA3_20THERHS - il I [ USB_80D USB USB BT WAKE N ar -
* - Py USB_TPAD P
SATA3._PCH TX N N SATA3. 2OTFER SATA3_TX2TX 2. 5x_DI ELECTRI C > D_USFLIEﬁg tg,sgg tg UoB TPAD N a9 USB Hub nets
— * = ) D—USL = a9
SATA3_PCH_RX * * SATA3_20THER SATAS_RXZRX 2. 5x_DIBLECTRI C P = USR_80D =y USB_TPAD_CONN P .
SATA3_TX2OTHERT: * =4x_DI ELECTRI C ? [ USB_80D USB USB_TPAD CONN_N 6
— USB_TPAD HUB P
ISATA3_RX2OTHERRY * =4x_DI ELECTRI C 2 O SB.IRAD HB LISB_A0D LSE B TPAD HUB N *
_ CO—USB TPAD HUB USB_80D USB (US] U 24
SATA3_TX2RX * =6x_DI ELECTRI C ? [ USB 80D USB USB TPAD R P 24 a9
== USB TPAD R N
SATA3_RX2TX * =6x_DI ELECTRI C ? = LISB_A00 LSE B TPAD M P 20
_ O USB TPAD M USB_80D USB (U] 20
SATA3_20THERHS * =4x_DI ELECTRI C ? O USB TPAD M USB_80D USB. USB _TPAD M N 49
== USB_SDCARD P
SATA3_20THER * =3x_DI ELECTRI C ? [CO—LUSE_SDCARD LISB_A00 LSE USB SDCARD N e
[CO—USB_SDCARD USB 80D USB 24 33
C SOURCE: 471984_Chi ef _River_M5_PDG 1.0 and the spacing rule is adjusted per Sl team feedback. O UsB.sw USB_80D USB USB_SMC P 24 a1
. O—UsB s\ USB_80D USB USB_SMC N 20 a1
UART I nterface Constraints -
— CAMERA USB_80D. USB USB_CAMERA P 618 40
ALLOW ROUTE e =
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(»G(#:’» , CAVERA USB_80D USB USB CANVERA N o 18 40 :I USB Canera nets
UART_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE
O USE EXTA USB_80D USB USB_EXTA P 18 30 —/
e O USE EXTA USB_80D USB USB_EXTA N 16 39
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT - UAR'T' 455 UART Sm DEBL mRT TX L 30 a1 42
UART . =2x_DI ELECTRI C 2 :': UART_458 UART SMC_DEBUGPRT_RX_L 20 a1 2
[ USB_80D USB USB2_EXTA MUXED P 0
i L 30D L USB2_EXTA MJUXED N
USB 2.0 Interface Constraints [ P P USE2 EXTA MKED E P
D » 39
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ USB_80D uss | B2_EXTA ED F_N 30
N — - - - == 3_EXTA RX USB_80D usB3 pcH RX_| USB3_EXTA RX P 18 30 .
PCH_USB_RBI AS =STANDARD 8 ML 8 ML =STANDARD =STANDARD _STANJARQ _ 3_EXTA_BX USE_A0D Use_pe x| USB3_EXTA_RX_N o USB EXTA nets (Right USB port)
USB_80D * =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF CO—USB3_EXTA TX USB_80D usez pcH TX | USB3_EXTA _TX P 15 39
[O—LSBa_EXTA_TX USB_80D usB3 pcH TX | USB3_EXTA TX N 16 39
D USB_80D usea_pcH rx_| USB3_EXTA RX F_P 30
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 V\EI GHT lEBiﬂOD lsﬂ?ipmiRX USB3 EXTA RX F N 20
usB * =2x_DI ELECTRI C > usB TOP, BOTTOM|  =4x_DI ELECTRI C > s USB_80D usEa_pcH TX | USB3 _EXTA TX F_P o
80 3_PCH USB3_EXTA TX F_N
SOURCE: Cal pel | a Platform Design Guide for |bex Peak M (DG 398905- 398905_v1.5), Section 3.8 = tg}£ tg{zm*z USB3 EXTA TX C P *
D } _PCH_ 3
. USB3_EXTA TX C N
USB 3.0 Interface Constraints e {S8.80D LSE3_BCHIX »
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 40
e = O SBE BB USB_80D USB USB_EXTB_N 6 24 a0
B USB3_PCH_TX USB3_PCH_TX * USB3_TX2TX USB3_TX2TX TOP, BOTTOM|  =5x_DI ELECTRI C ? = SR A0 en USB EXTB EHCL P
[— - 18 24
USB3_PCH_RX USB3_PCH_RX * USB3_RX2RX USB3_RX2RX TOP, BOTTOM|  =5x_DI ELECTRI C ? [ USB_80D USB USB_EXTB_EHCI N 18 24
— — F— USB_80D USB. USB EXTB_XHCI P 18 24
USB3_PCH_TX *_PCH_TX * USB3_TX2OTHERTX | [USB3_TX2OTHERTX| TOP, BOTTOM| =5x_DI ELECTRI C ? SR A0 en USB EXTB XHCI N
[— - 18 24
USB3_PCH_RX *_PCH_RX * USB3_RX20THERRX| | USB3_RX2OTHERRX| TOP, BOTTOM| =5x_DI ELECTRI C ? O USB3_EXTB BX USB_80D usB3 pcH RX_| USB3_EXTB RX P 18 40
N N = _ == O USB3_EXTB RX USB_80D usB3 pcH RX_ | USB3_EXTB _RX N 18 40
USB3_PCH_TX _PCH_RX USB37TX2»RV)‘( USB3_TX2RX TOP, BOTTOM 7x_DI ELECTRI C ? _ USE_80D UsE3_pci Rx | USB3_EXTB_RX_RC P . USB EXTB nets (Left USB port)
USB3_PCH_RX *_PCH_TX * USB3_RX2TX USB3_RX2TX TOP, BOTTOM|  =7x_DI ELECTRI C ? [ USR_80D use3 pcH RX_ | USB3_EXTB RX_RC N 640
B3_EXTB, N_P
. P - [ USB_80D use3 PcH Rx | USB3 EXTB RX CONN P
USB3_PCH_TX _TX USB3720THI}EFV\‘?-|S.H USB3_20THERHS | TOP, BOTTOM 6x_DI ELECTRI C ? _ USE_A0D USRa_PCH | USB3 _EXTB RX_CONN N
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 40
N n > = O UsB3_EXTB TX USB_80D use3 pcH TX | USB3_EXTB_TX_N 18 40
USB37PO-LTX S USB37 OTHER'-B‘ - SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o : lEBiﬂOD lEB'iiPO-LTX USB3 B TX C P °
USB3_PCH_RX *_RX * USB3_20THERHS i ' M D USR_80D use3_pcH TX | USB3_EXTB TX C N o a0
= USB3_TX2TX * =2, 5x_DI ELECTRI C ? —
B3 P , « _ _
e R USB3_RX2RX * =2. 5x_DI ELECTRI C R O (LSBIRADHUE) SR 80D LB usB D XHQ_P o2 Unused USB nets
USB3_PCH_RX * * USB3_20THER - - M CO—(USB TPAD HUB) | USR 80D USB USB EXTD XHCI N 18 24
USB3_TX2O0THERTX * =4x_DI ELECTRI C ?
- = — (>_PCH Uss_malas PCH_USE_RBI A PCH USB_RBI AS 10
USB3_RX20THERRX =4x_DI ELECTRI C ? _ s ~ o laxeaf sonlarsar PCI E CLK100M PCH P .
USB3_TX2RX * =6x_DI ELECTRI C 4 O —BCHDIEEQK UNUSED | CIK POIE 8ODI GLK POE PCl E CLK100M PCH N 16
— PCH CLK96M DOT_ P
N - O PCHDIEFGIK UNUSED | QK PCIE 80D| QK PAE 16
USB3_RX2TX 6x_DI ELECTRI C ? _ PCH DI FECLK_UNUSED | LK _PCIE 80D | QLK POLE PCH CLK96 DOT 6
USB3_20THERHS * =4x_DI ELECTRI C ? O —BCHDIEEQK UNUSED | CIK PCIE 8ODI LK POE PCH CLK100M SATA P 16
— PCH CLK100M SATA
O PBCHDIEEQK UNUSED | QLK POE 80D| QK POE 16
* = 2 = = — — — —
A USB3_20THER 3x_DI ELECTRI C 7 CPU_ass QK paE PCH CLK14P3M REFCLK -
SOQURCE: 471984 _Cheif_River _M5_PDG 1.0 and the spacing rule is adjusted per SI team feedback. ISYNC MASTER=J13 OCX\ﬁTRAI NTS SYNC DATE=01/11/2017
PCH Constraints 1
P gem ez
@ Appl e I nc. 051-9277
S 2.8.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI 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 102 OF 109
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 68 O: 73
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LPC Bus Constraints PCH Net Properties Chi pset Net Properties
ALLOW FOUTE = NET_TYPE NET_TYPE
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»Géf:’» ELECTRI ML7WM| NTfSEr PHYSI CAL SPACI NG l ELECTRI CALiw\lSTRAI NTfSEr PHYSI CAL SPACI NG
LPC_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD
n ~ - - - ~ ~ s | PC_AD LPC_45S LPC. LPC AD<3. . 0> 6 16 41 43 DP_TBT_M DP_80D DP_TX DP_TBTSNKO_M._P<3. . 0> a4
CLK_LPC_45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD DD LG FRAVE 1 LG 458 s LPC FRAME L e DD p— DP_s0D Dp_Tx DF TBTSNKO M. N<3. . 0> .
_ [ LPC 45S LPC LPCPLUS RESET L 6 25 43 D DP_80D DP_TX DP_TBTSNKO_M._C P<3..0> 4,
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT O—LBC aKaam K 1PC 455 | A K 1PC LPC ClLK33M SMC 25 a1 [ DP_80D DP_TX DP_TBTSNKO_M._C N<3..0> ;5.
LrC n Zax DIELECTRIC P = QK IPC 455 | QK IPC LPC ClL K33M SMC R 18 25 [O-—-DR_TBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH P a4
= - CO—LlBC aKazu QK IPC 455 | QK 1PC LPC ClLK33M LPCPLUS 6 25 43 [O-—DR_IBT_AUXCH DP_80D DP_AUX DP_TBTSNKO_AUXCH N 34
CLK_LPC * =4x_DI ELECTRI C ? = QK IPC 455 | QK IPC LPC CLK33M LPCPLUS R 18 25 [ DP_80D DP_AUX DP_TBTSNKO_AUXCH C P 8 3
D SOURCE: Cal pel | a Platform Design Guide for |bex Peak M (DG 398905- 398905 v1.5), Section 3.15 O LBCOKaam 2 i,: EEZ:: 2 E: E? g$ &ﬁggm Eg Iar\}]- 125 [ DB_80D DE_ALX DF_TETSNKO_ALXCH C N oo D
[ _LEC_. | 19 25
SMBus I nterface Constraints R IEL M DP_80D DP_TX DP_TBTSNK1_M._P<3.. 0> a4
_ CO—SMBUS PCH OK | SMB 455 R 509 SVB SMBUS_PCH CLK 16 aa [O--DE_IBLM DP_80D DP_TX DP_TBTSNK1 M._N<3..0> 2
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 GAP CO—SMBUS PCH DATA | SVB 45S R 508 SMB SMBUS PCH DATA 16 44 = DP_80D DP_TX DP_TBTSNK1 M._C P<3..0> ;.
— — — — == > PCH Q¢ | SMB 455 R 509 SMB SM._PCH 0_CLK 16 44 f— DP_80D DP_TX DP_TBTSNK1 M. _C N<3..0> ;.
SMB_455 R 50S | TOP BOTTOM | =50_OHM SE =50_OHM SE =50_OHM SE =S0_OMLSE N 3 PCH 0| | SMB 45S R 509 SMB SML_PCH 0_DATA 16 44 [O-——DR_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1 AUXCH P 2
SMB_45S_R 50S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD . SMC 1 S0 | SMB 45S R 509 SMB SM._PCH 1 _CLK 16 44 O——DR_TBT_AUXCH DP_80D DP_AUX DP_TBTSNK1_AUXCH N 34
. SMC_1_S0_! | SMB_45S R 508 SMB SML_PCH 1 DATA 16 as s DP_80D DP_AUX DP_TBTSNK1_AUXCH C P o
SPACI NG RULE_SET LAYER LINE TOLINE SPACING | VeI GHT LA BLT QLK oA 45S oA HDA BI T CLK [ — De 80D DE_AUX DP_TBTSNK1 AUXCH C N 834
— [— \ BI T \_ 6 16 40
SMB * =2x_DI ELECTRI C ? [ HDA_45S HDA HDA BIT_CLK R 16
- - [O—HDA_SYNC HDA_45S HDA HDA_SYNC 6 16 40
HD Audi o Interface Constraints = Hoa_ass HoA HDA_SYNC R i O ock Net Properties
PHYSI CAL_RULE_SET LAYER ALLON ROUTE |\ \iMUM LI NE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [O—HDARSTL EDA_ASS EDA HDA RST R L © NET_TYPE -
ON LAYER? il f HDA_45S HDA HDA_RST_L 6 16 40 -
HDA_45S * =45_OHM_SE =45_OHM_SE =45_OHM _SE =45_OHM _SE =STANDARD =STANDARD [>—tDA_SDI N HDA_45S HDA, HDA_SDI NO o 16 40 ELECTRI CAL_CONSTRAINT_SET |  PHYSI CAL SPAQI NG
[O—HDA_sDaT HDA_45S HDA HDA _SDOUT 6 16 40 [CO——SYSQLK QL K32K RIC QK SION45S | O K SILOW SYSCLK_CLK32K RTC 16 25
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o D HDA*AEQ HDA Hm Sm R e
- — A CO--SYSCLK OLK25M SB ClLK 25M 45S | A K 25M SYSCLK CLK25M SB 16 25
HDA * =2x_DI ELECTRI C ? O—BMsus aK K SION45S | A K SILow PM CLK32K SUSCLK R 17 a2 fa— CLK 25M 455 | A K 25M SYSCLK_CLK25M SB_R 16
- - N . _ = K SION45S | K SILow SMC_CLK32K a2
SOURCE: Cal pel I a Pl atform Design Cuide for Ibex Peak M (DG 398905-398905_v1.5), Section 3.15 [o>—seL_ak SPL_45S <pl SPI _CLK R o a5 [>—SYSCLK Ol K28M TAT cK 25Mma5s | Ak 25Mm SYSCLK CLK25M TBT 2 3
SI O Signal Constraints [ SPL_45S Spl SPI_CLK " = QK 25M 455 | QK 25M SYSCLK_CLK25M TBT R .
I CO—SBL_MxI SPl_45S SP| SPI_MOSI_R 16 43
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ SPl_45S SPI SPI_MOSI a3 [CO——SYSOLK (L K25M XTAL ClK 25M 455 | CLK 25M SYSCLK_CLK25M X1 25
* - - - _ _ _ T CO—SPLMSO SPI_45S SPL SPlL_M SO 16 43 oD QK 25M 455 | K _25M SYSCLK_CLK25M X2 -
C CLK_SLOW 45S 45_OHM_SE 45_OHM_SE 45_OHM_SE 45_OHM_SE STANDARD STANDARD [Co>—SBL_Cs0 SPl_45S SPI SPI_CSO_R L 16 43 f— ClK 25M 455 | GLK 25M SYSCLK_CLK25M X2_R 25 C
— = SPL_45S SPL SPI_CS0_L 3
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT = SPl_45S [S= SPI _SMC CLK a1 a2
- - — SPI _45S SPI SPI _SMC_MOSI a a2
CLK_sLow 4x_DI ELECTRI C ? DD Pl _ans - SPl_SMG M SO o
) = SPl_45S SPI SPI_SMC CS_ L o a2
SPI Interface Constraints = SpL_ass sl SPI_M.B CLK P
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECKGAP = :z: :Z:: :z: gg: &E M SIO :z :: :Z
SPI _45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD [ SPl_45S SP| SPI_MB CS L 42 43 50
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff » D S FﬁApiR?D S Fﬁann 2l FﬁpmﬁTX PC‘ E AP mD P ° e
— - — [O—PBCLE AP R2D PCLE 80D paE pcH TX | PCLE AP_R2D N .
SPI * =4x_DI ELECTRI C ? = PCl E_80D paE pcH TX | PO E_AP_R2D C P 16 a7
= POLE_80D PO E paTx | PO E_AP_R2D C N g |
XDP Constraints O—BOLE AP 2R PCl E_80D paE pcH RX | PCILE _AP_D2R P s 16 37
I [O—BCLE AP 2R PCI E_80D paE pcH RX | PCIE_AP_D2R N 6 16 37
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [CO—BOLE G KI0OM AP K PCOE 80D| QK POE PCl E CLK100M AP_P 6 16 37
PCH_45S * =45_0OHM SE =45_0OHM SE =45_0OHM SE =45_OHM SE =STANDARD =STANDARD [O—BAE QoM Ap (LK _PQES0D QK PAE PO B CLKIOOM AP _N o0
_ [O—BOLE TBL RD PCl E_80D paE pcH TX | PCLE TBT_R2D P<3..0> 4
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT [O—BCLE_TBT_R2D PGl E_80D paE pcH TX | PCILE TBT_R2D N<3.. 0> s
* . T [ PCl E_80D paE pcH X | PCE TBT _R2D C P<3..0> ;5
PCH_I TP 2. 1_SPACI NG ? = PGLE_sOD paE b Tx | PCLE TBT R2D C Ne3..0> , .
. [CO—BCOLE 18T 2R PGl E_80D paE pcH RX | PCILE_TBT_D2R P<3.. 0> s aa
D s pl ay Por t [O—PCLE_TBI_2R PCILE 80D paE pcH rx | PCILE_TBT_D2R N<3..0> s 30
- [ PCl E_80D paE pcH RX | PCIE TBT_D2R C P<3..0> ,,
B PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK,G,AE. = bCL F:ROD bl ,::po_.:px PCl E TBT D2R C N<3..0> ; B
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 GLKI00M TBT K PCOE 80D| QK PAE PCl E CLK100M TBT P 16 34
CO—BPCQLE_CLKI00M TET K PCOE 80D| QK PAE PCl E_ CLK100M TBT_N 16 34
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i a KﬁP(‘J FﬁROD a KﬁP(‘J E PEG O_KlOOM P o 16
DP_2DP * =3x_DI ELECTRI C ? DP_2DP TOP, BOTTOM|  =4x_DI ELECTRI C ? [ K PCOE 80D| QK PAE PEG CLK100M N s 16
DP_20THERHS * =4x_DI ELECTRI C ? _ DP_20THERHS TOP, BOTTOM|  =6x_DI ELECTRI C ? » X0P_T0) PC 455 PG L TP XDP PCH TDI o
DP_20THER * =3x_DI ELECTRI C ? DP_20THER TOP, BOTTOM| =4x_DI ELECTRI C ? [O—X2_10 PCH 45S PCH | TP XDP_PCH_TDO 16 23
DP_AUX * =3x_DI ELECTRI C 2 DP_AUX TOP, BOTTOM|  =4x_DI ELECTRI C 2 O IA BOH 453 BCHIL TP XDb_POH_TMVE 1o 22
O XDE_TCK PCH 45S PCH | TP XDP_PCH TCK 16 23
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI mﬁRULEﬁSET
DP_TX DP_TX * DP 2DP
DP_TX *_TX * DP_20THERHS
DP_TX *_RX * DP_20THERHS
DP_TX * * DP_20THER
A SySt em CI ocC k S| gna| Const r ai nts ISYNC MASTER=J13 CONSTRAI NTS SYNC _DATE=01/11/ 2017 A
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PCH Constraints 2
CLK_SLOW 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD "OE1. 09"
_SLON L - - - : 051-9277
CLK_25M 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD @ Appl e Inc. ey
S 2.8.0
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff » '\lo-rl CE O: PRODRI ETARY PRODER-I—Y
— THE | NFORMATI ON CONTAI NED HEREI N | S THE
cLK_sLow * =2x_DI ELECTRI C B R FOSESER AGRERS 6 THE FOLLOW NG
= | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 103 OF 109
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise. Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 69 O: 73
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Di spl ayPort Si gnal

NOTE: Di spl ayPort

Physi cal / Spaci ng Constraints provi ded by Chi

Constrai nts

pset or GPU page.

Thunder bol t/ DP Net

Properties

Thunderbolt SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER &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‘@#’{
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‘ﬂ' o
TBT_SPI * =2x_DI ELECTRI C >
Thunder bol t/ DP Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@#’{
TBTDP_80D * E80_OHM DI FH  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG W GHT
TBTDP_TX TBTDP_TX * TBTDP_TX2TX TBTDP_TX2TX TOP, BOTTOM|  =6x_DI ELECTRI C 2
TBTDP_RX TBTDP_RX * TBTDP_RX2RX TBTDP_RX2RX TOP, BOTTOM|  =6x_DI ELECTRI C 2
TBTDP_TX TBTDP_RX * TBTDP_TX2RX TBTDP_TX2RX TOP, BOTTOM| =10x_DI ELECTRI C 2
TBTDP_RX TBTDP_TX * TBTDP_TX2RX | | TBTDP_20THERHS | TOP, BOTTOM| =10x_Di ELECTRI C 2
TBTDP_TX *_TX * TBTDP_20THERHS TBTDP_20THER | TOP, BOTTOM| =6x_Di ELECTRI C 2
TBTDP_RX *_TX * TBTDP_20THERHS
TBTDP_TX *_RX * TBTDP_20TI HERHS SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ViEI G—rr »
TBTDP_RX *_RX * TBTDP_20THERHS TBTDP_TX2TX * =4x_DI ELECTRI C 2
TBTDP_TX * * TBTDP_20THER TBTDP_RX2RX * =4x_DI ELECTRI C 2
TBTDP_RX * * TBTDP_20THER | TBTDP_TX2RX * =6x_DI ELECTRI C 2
TBTDP_20THERHS * =6x_DI ELECTRI C 2
TBTDP_20THER * =4x_DI ELECTRI C 2

Thunder bol t

I C Net

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O IBLARD TBIDP_80D. TIBIDP_TX TBT_A R2D C P<1..0>
OO 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>

OB TIBTPA M1 DP_80D DP_TX DP_TBTPA M. _C P<1>
O—DE_IBIPA M1 DP_80D DP_TX DP_TBTPA M._C N<i1>
D2 IBIPA M3 DP_80D DP_TX DP_TBTPA M._C P<3>
CO—D2_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 TIBIDP_RX TBT_A D2R C P<1..0>
= TBIDP_80D TBIDP_RX TBT_A D2R C N<i1..0>
O IBL A 2RI TBIDP_80D TBIDP_RX TBT_A D2R P<1>

O IBLA 2RI TBIDP_80D TBIDP_RX TBT_A D2R N<1>
O—IBLA 2RO TBIDP_80D TBIDP_RX TBT_A D2R P<0>
CO—IBLA 2RO TBIDP_80D TBIDP_RX TBT_A D2R N<O>
CO—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

D 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 IBLERD TBIDP_80D. TIBIDP_TX TBT B R2D C P<1..0>
OO IBLB 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>

O —DE_IEIPE M DP_80D DP_TX DP_TBTPB M._C P<3..1: 2>
O 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>

[— DP_80D DP_TX DP_B LSX M._N<1>

i TRIDP_80D TIBIDP_RX TBT B D2R C P<1..0>
[ TRIDP_80D TBIDP_RX TBT B D2R C N<1..0>
O IBLE 2R TBIDP_80D. TIBIDP_RX TBT B D2R P<1..0>

O IBLB 2R TBIDP_80D. TIBIDP_RX TBT B D2R N<1.. 0>

O IBI_B_AUXCH DP_80D DP_AUX DP_TBTPB_AUXCH C P
O IBL B AUXCH DP_80D DP_AUX DP_TBTPB_AUXCH C N
[ DP_80D DP_AUX DP_TBTPB_AUXCH P

[ DP_80D DP_AUX DP_TBTPB_AUXCH N

= DP_80D DP_AUX DP_B_AUXCH DDC P

[ DP_80D DP_AUX DP_B_AUXCH DDC N

[ TBIDP_80D TBIDP_RX TBT_B_D2R1_AUXDDC P
[ TBIDP_80D TBIDP_RX TBT_B D2R1_AUXDDC N

Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ DP_80D DP_TX DP_TBTSRC M._C P<3..0>
[ DP_80D DP_TX DP_TBTSRC M._C N<3..0>
i DP_80D DP_AUX DP_TBTSRC AUXCH C P
[ DP_80D DP_AUX DP_TBTSRC AUXCH C N
O—IBLSPL_aK TBT_SPI_45S | TBT_SPI TBT_SPI _CLK

_SPI_ TBT SPI_45S | TBT SPI TBT_SPI _MOSI
CO—IBLSPL_MSO TBT SPI_45S | TBT SPI TBT_SPI _M SO
O IBLSPL CS | TBT_SPI_45S | TBT_SPI TBT_SPI _CS L

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in

ISYNC NMASTER=J13 CC’\ﬁTRAI NTS

SYNC DATE=01/11/2012
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SMC SMBus Net Properties

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP e
1:1_DI FFPAIR * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 M ELECTRI CAL_CONSTRAI NT_SET PHYSICAL | SPACING
> SMC 0_S0_ | SMB_45S R 50S | SMB SMBUS SMC O0_S0_SCL a1 aa
. SMC. 0_S0_ | SMB 455 R 50S | SMB SMBUS_SMC 0_S0_SDA 41 48
. SMC_1_S0_ | SV 455 R 50 | SvB SMBUS _SMC 1 SO SCL 0
> SMC 1_S0 | sMB ass Rs0stsve | SMBUS SMC 1_SO_SDA a1 a4
. SMC.2_S3_ | sV 455 R 50S | SMB SMBUS SMC 2 S3 SCL 0
. SMC. 2_S3_ | SMB 455 R 50S | SMB SMBUS_SMC 2_S3_SDA 41 48
> SMC. 3 | sMB 455 R50S [ sve | a1 a4
_SMC_ 3 | SMB 455 R 50S | SvB SMBUS_SMC 3_SDA e
D » SMC B G3 | SMB 45S R 50S | SMB SMBUS_SMC 5_G3_SCL a1 aa
. SMC. 5_G3_ | SVB 455 R 50S | SMB SMBUS_SMC 5_G3_SDA 41 48
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—SENSE DI FEPAIR 1:1 DI FEPAIR CHCGR CSI _P 53
[O—SENSE DI EEPAIR 1:1 _DIEEPAIR CHGR CSI _N s
[ 1:1 DI EEPAIR CHGR CSI _R P 3
[ 1:1_Di FEPAIR CHGR CSI _R N .
[ —SENSE DI EFPAIR 1:1 DI EEPAIR CHGR _CSO P .
O —SENSE DI EEPAIR 1:1 DI EEPAIR CHGR CSO N .
[— 1:1_Di FEPAIR CHGR CSO R P .
[— 1:1_Di FEPAIR CHGR CSO R N 5

ISYNC MASTER=J13 CONSTRAI NTS SYNC DATE=01/11/ 201
SMC Constraints
y
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J11/J313 Specific Net Properties
ALLOW ROUTE AP 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‘G?:’» ELECTRI CALiw\lSTRAl N‘LSET PHYSI CAL SPACI NG
SENSE_1TOL_45S * =1:1_DI FFPAIR =45_OHM_SE =45_OHM_SE =45_OHM_SE =1:1_DI FFPAIR =1:1_Dl FFPAI R
SENSE_1TOL_P2MV| * 0.200 M 0.100 MM =1:1_DI FFPAIR =1:1_DI FFPAI R =1:1_DIFFPAIR [CO—SENSEDIEEPALR THERMLTOL_45S | THERM LNLET THVENS D1_P o
— — SL 1 DIFFPAIR . . T T T A [O—SENSE_DIFEPAIR THERM 1TOL 45S | THERM I NLET_THVSNS D1_N 46 a7
THERM 1TOL_45S * =1:1_DI FFPAIR =45_OHM_SE =45_OHM_SE =45_OHM_SE =1:1_DI FFPAIR =1:1_DI FFPAI R
SPKR_DI FFPAI R . -1 0.300 MV 0.100 MV =1:1_DI FFPAIR =1:1_DI FFPAIR =1:1 DIFFPAIR [CO—SENSEDLEFPALR TLERM 1TCN_ABS 1 THERM 181 JHERMD B N
— SLIDIFFPAIR : : - - - [CO—SENSE_DI EEPAIR THERM 1TOL 45S | THERM TBT_THERMD N a7
= THERM 1TOL 45S | THERM TBT_M_BBOT_THVENS P a7
I I D THERM 1TO1_45S | THERM TBT_M_BBOT_THMSNS N a7
D SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET [ THERM 1TOL 45S | THERM TBTTHVENS D2 R P a7
SENSE N 1 S NG S p—y o N oo P D THERM 1TOL 45S | THERM TBTTHVBNS D2_R N P
THERM * =2 1_SPACI NG 2 CPU_VCCSENSE an * G\D_P2W [O—SENSE_DI EEPAIR SENSE_1TQ1_45S | SENSE CPU_THERMD P o
DO N 1 S NG S O —SENSE_DIFEPAIR SENSE_1TOl_45S | SENSE CPU THERMD N o a7
= [O—SENSE DI EEPAIR SENSE_1TOl_45S | SENSE CPUTHVENS D2_P P
_ NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁmLFﬁ?lﬁr» D_SENSF,D' EEPALR SENSE_1TQI_45S | SENSE CPUTHVEBNS D2 N -
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VI GHT GN\D CLK_PCI E * GND_P2MW
N _ P S N o [CO—SENSE DI FEPAIR SENSE_1TO1_P2MJ SENSE CPUVCCI OS0_CS_N 45 59
N> =ST RD ‘ GND PaE GND_ NM _ [O—SENSE_DIFEPAIR SENSE_1TQ1 P2 SENSE CPUVCCI OS0_Cs P 45 56
G\D SATA* * GND_P2MM
I o Usor N P O —SENSE_DIFEPAIR SENSE_1TQl P2 SENSE CPU WP_1 SNS1_P 45 57 58
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEEI GHT — [O—SENSE DI EEPAIR SENSE_1TQl P2 SENSE CPU WP_1 SNS1_N 45 58
R T G\D LVDS* * GND_P2MV [ SENSE_1TOl_45S | SENSE CPU WP_I SUM R P P
GND_P2MM 0.20 WM 1009.. » prgp— g - o = SENSE_1TO1_45S | SENSE CPU MWVP | SUM R N "
PUR_P2VM * 0.20 WM 1000 - = -
SB_POVER SATA* * PWR_P2VM [O—SENSE DI EFPAIR SENSE_1TQ1 P2 SENSE CPUl WP_1 SNS1G P 5 58
SB_PONER SATA* ‘ PVR P2W [CO—SENSE DI FEPAIR SENSE_1TO1_P2MJ SENSE CPU WP_| SNS1G N 45 58
= = D SENSE_1TO1_45S | SENSE CPU WP_I| SUMG R P a5
= SENSE_1TOl_45S | SENSE CPU WP_1I SUMG R N a5
O —SENSE_DIFEPAIR SENSE_1TQl P2 SENSE VCCSASO_CS P 45 54
[CO—SENSE_DIFEPAIR SENSE_1TQl P2 SENSE VCCSASO_CS N 45 54
[ SENSE_1TOl_45S | SENSE VCCSAI SNS R P s
[ SENSE_1TOl_45S | SENSE VCCSAI SNS R N s
C O —SENSE_DI FEPAIR SENSE_1TOl_45S | SENSE | SNS 3V3S0_P 5 61
CO—SENSE DI EEPAIR SENSE_1TOl_45S | SENSE | SNS _3V3S0_N 45 61
D SENSE_1TO1_45S | SENSE I SNS_3V3S0_R P 5
D SENSE_1TOl_45S | SENSE I SNS 3V3SO_R N s
O —SENSE_DIFEPAIR SENSE_1TQl P2 SENSE CPU WP_1 SUMG P 57 58
O —SENSE_DIFEPAIR SENSE_1TQ1 P2 SENSE CPU WP_1 SUMG N 57 58
O —SENSE_DIFEPAIR SENSE_1TQl P2 SENSE CPU WP_1 SUM P 57 58
O SENSE_DI EEPAIR SENSE_1TOl _P2M SENSE CPUI WP_| SUM N 57 58
O —SENSE_DI FEPAIR SENSE_1TOl_45S | SENSE | SNS HS COVPUTI NG N s a6
CO—SENSE DI EEPAIR SENSE_1TOl_45S | SENSE I SNS_HS_COMPUTI NG _P s a6
[O—SENSE_DI FEPAIR SENSE_1TOl_45S | SENSE | SNS HS OTHER N a6
CO—SENSE DI EEPAIR SENSE_1TOl_45S | SENSE | SNS HS OTHER P a6
O —SENSE_DIFEPAIR SENSE_1TOl_45S | SENSE I SNS 1V5_S3_N 46 56
[CO—SENSE_DIEEPALR SENSE_1TOl_45S | SENSE I SNS 1V5_S3 P 16 56
[ SENSE_DI EEPAIR SENSE_1TOl_45S | SENSE | SNS Al RPORT_N 37 46
O —SENSE_DIFEPAIR SENSE_1TOl_45S | SENSE | SNS_Al RPORT_P 37 46
[O—SENSE DI EEPAIR SENSE_1TOl_45S | SENSE | SNS_SSD N 38 46
[O—SENSE_DIFEPAIR SENSE_1TOl_45S | SENSE I SNS _SSD P 38 46
B [CO—SENSE_DIFEPAIR SENSE_1TOl_45S | SENSE | SNS LCDBKLT N 8 a6
[O—SENSE_DIFEPAIR SENSE_1TOl_45S | SENSE | SNS LCDBKLT P s a6
AL DEE 1:1 DI EEPAIR AUDI O SPKRAMP_| NR P 6 40 51
CO—AW DI FE 1:1 DI EEPAIR AUDI O SPKRAMP_| NR_N 6 40 51
[ 1:1 DI EEPAIR AUDI O VAX98300_R P 5
[ 1:1 DI EEPAIR AUDI O VAX98300_R N 5
CO—SPKR QUT SPKR DI EEPAIR | AUDI O SPKRAMP_ROUT_P 65152
O—SPKR QUT SPKR DIFFPAIR | AUDI O SPKRAMP_ROUT_N 65152
[ SB_PONER PP3V3_S5 67
D SB_PONER PP3V3_S0 67
J_ GND GN\ND
A ISYNC MASTER=J13_CONSTRAINTS SYNC DATE=01/ 11/ 2017
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J11/J13 Board- Speci fic Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS WEDOPNW OEREPRR
TOP, I SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA M 16. 2
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
DEFAULT TOP, BOTTOM Y =50_OHM _SE =50_OHM_SE o
DEFAULT 1SL2, 1SL11 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL3,1SL10 Y =45_OHM SE =45_OHM SE
DEFAULT 1SL4, 1 SL9 Y =45_OHM SE =45_OHM SE
DEFAULT * N 100 MV 100 MV 10 M 0 M 0 M
STANDARD * =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFAULT =DEFALLT’
Si ngl e- ended Physi cal Constraints Spaci ng Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
27P4_OHM SE | TOP, BOTTOM Y 0.310 M 0.310 M o 1: 1_SPACI NG * 0.100 MV 2
27P4_OHM _SE ISL2,1SL11 Y 0.182 MM 0.182 MM
27P4_OHM _SE ISL3, 1 SL10 Y 0.182 MM 0.182 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI G—rr ’
27P4_OHM SE 1SL4, 1SL9 Y 0.182 MM 0.182 MM 1x_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%TE M NI MUM LI NE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(’ GAP 1x_DI ELECTRI C * 0.090 W ? »
35_OHM_SE TOP, BOTTOM Y 0.195 MV 0.195 MV o
35_OHM SE ISL2,1sL11 Y 0.125 W 0.125 W SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr » NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULE7$ET
35_OHM SE 1SL3, | 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 W 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’ @P
40_OHM SE TOP, BOTTOM Y 0.170 MY 0.170 MW o
40_OHM SE IsL2, ISL11 Y 0.096 MV 0.096 MV
40_OHM SE 1SL3, 1SL10 Y 0.096 MV 0.096 MV
40_OHM SE ISL4, 1SL9 Y 0.099 MV 0.099 MV
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’ @P
45_0HM_SE TOP, BOTTOM Y 0.135 MW 0.135 M o
45_OHM SE 1SL2, 1SL11 % 0.075 MM 0.075 MM
45_0HM SE 1SL3, 15L10 Y 0.075 M 0.075 M
45_OHM SE ISL4, 1SL9 Y 0.080 MV 0.080 MV
45_0HM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
50_OHM SE TOP, BOTTOM Y 0.110 M 0.110 M o
50_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
55_CHM SE TOP, BOTTOM Y 0.090 MV 0.090 MV o
55_OHM SE * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD
Differential Pair Physical Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ @P
72_OHMM DI FF | TOP, BOTTOM Y 0.165 M 0.165 M 0.130 M 0.130 W™
72_OHMDIFF | ISL2,1SL11 Y 0.109 MM 0.109 MV 0.150 MV 0.150 M
72_OMMDIFF | 1SL3,1SL10 Y 0.109 MV 0.109 MV 0.150 MV 0.150 M
72_0OHM DI FF 1 SL4,1SL9 Y 0.114 MM 0.114 MM 0.150 MM 0. 150 W’
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’ @P
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 MM 0.081 M 0.115 M 0.115 MM
80_OHM DI FF | 1SL3,1SL10 Y 0.081 MV 0.081 MV 0.115 M 0.115 MM
80_OHM DI FF 1SL4, 1SL9 Y 0.088 MV 0.088 MV 0.110 M 0.110 MM
80_OHM DI FF * N 100 MV 100 MV =STANDARD =STANDARD =STANDARD

SYNC DATE=01/11/2012
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