8 7

1

1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/-
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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BOM Vari ant s Bar Code Labels / EEE # s

BOM NUMBER BOM NAME BOM OPTI ONS AI ternate Par ts
085- 4094 DEV BOM M.B, DL D1_DEVEL: VB PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PART NOVBER | AT NovgeR | BV FTION | REF DES | COMENTS:
607-9189 CWN PTS, PCBA, M.B, D1 D1_COVVON 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DV7Q CRI TI CAL EEEE: DV7Q 12850364 12850264 ALL Kenet alt to Sanyo
639- 3288 PCBA, 2. 5G, SS 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G, PCH_C1, EEEE: DWP2, RAM 6G_SAVBUNG_35NM_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: DWNY] CRI Tl CAL EEEE: DWNY 128S0303 12850353 ALL Panasoni ¢ alt to Sanyo
639-3289 PCBA, 2. 9G SS 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 9G, PCH_Cl, EEEE: DWNY, RAM_6G_SAMBUNG_35NM CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DWNW CRI TI CAL EEEE: DWNW 37650953 37650958 ALL RENESAS ALT TO FA| RCH LD
639-3290 PCBA, 2. 5G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 5G, PCH_C1, EEEE: DWPO, RAM 6G_HYNI X_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: DWPQ] CRI TI CAL EEEE: DWPO 12850311 12850329 ALL NEC ALT TO SANYO
639-3291 PCBA, 2. 9G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G PCH_C1, EEEE: DVNW RAM 6G_HYNI X_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: DWP2] CRI TI CAL EEEE: DWP2 35383237 35352192 ALL T ALT TO | NTERSI L
639- 3694 PCBA, 2. 5G SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 5G PCH_C1, EEEE: F16P, RAM 4G_SAMBUNG_35NM_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F16M CRI TI CAL EEEE: F16M 37650977 37650859 ALL Diodes alt to Toshiba
639- 3695 PCBA, 2. 9G SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G, PCH_C1, EEEE: F16M RAM 4G_SAMBUNG_35NM_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F16N] CRI TI CAL EEEE: F16N 13850722 13850691 ALL Milti alt to Samsung
639- 3696 PCBA, 2. 9G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G PCH_C1, EEEE: F16N, RAM 4G_HYNI X_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F16P] CRI TI CAL EEEE: F16P 19780487 19780485 ALL Epson alt to TXC
639-3697 PCBA, 2. 5G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 5G PCH_C1, EEEE: F16V, RAM 4G_HYNI X_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F16V] CRI TI CAL EEEE: F16V 19750484 19780485 ALL NK alt to TXC
639- 3773 PCBA, 2. 5G, ELPI DA 6GB, M_B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G, PCH_C1, EEEE: F26M RAM_6G_ELPI DA_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MV [ EEEE: F26H] CRI Tl CAL EEEE: F26H 19750479 19750486 ALL Epson alt to TXC
639- 3772 PCBA, 2. 9G ELPI DA 6GB, M_B, D1 DEVEL_BOM BASE_BOM CPU_| VB_2C_2. 9G, PCH_C1, EEEE: F26J, RAM_6G_ELPI DA_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F26J] CRI TI CAL EEEE: F26J 19750478 19750486 ALL NDK alt to TXC
639- 3770 PCBA, 2. 5G, ELPI DA 8GB, M_B, D1 DEVEL_BOM BASE_BOM CPU_| VB_2C 2. 5G, PCH_C1, EEEE: F26L, RAM 4G_ELPI DA_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F26L] CRI TI CAL EEEE: F26L 19750481 19750480 ALL Epson alt to NDK
639- 3771 PCBA, 2. 9G ELPI DA 8GB, M_B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G, PCH_C1, EEEE: F26H, RAM 4G_ELPI DA_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F26M CRI Tl CAL EEEE: F26M 37650972 37650612 ALL ROHM al t to Toshi ba
639- 3849 PCBA, 2. 5G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G, PCH_C1, EEEE: F2WI, RAM_6G_M CRON_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F2WQ) CRI TI CAL EEEE: F2WQ 37651053 37650604 ALL Diodes alt to Fairchild
639- 3848 PCBA, 2. 9G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 9G, PCH_C1, EEEE: F2WR, RAM 6G_M CRON_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F2WR] CRI TI CAL EEEE: F2WR 37651017 37650612 ALL ROMM al t to Toshi ba
639-3873 PCBA, 2. 6G, SS 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G PCH_Cl, EEEE: F33H, RAM_6G_SAMBUNG_35NM CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F2WI] CRI TI CAL EEEE: F2WI 13850624 13850677 ALL Mirata alt to Taiyo Yuden
639- 3874 PCBA, 2. 8G, SS 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_C1, EEEE: F33P, RAM 6G_SAVBUNG_35NM_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F2W/] CRI Tl CAL EEEE: F2W/ 13850681 13850638 ALL Taiyo Yuden alt to Samsung
639- 3875 PCBA, 2. 6G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 6G, PCH_C1, EEEE: F33L, RAM 6G_HYNI X_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F336] CRI TI CAL EEEE: F336 15281703 15281701 ALL Sunida alt to Cyntec
639- 3876 PCBA, 2. 8G HYNI X 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 8G, PCH_C1, EEEE: F339, RAM 6G_HYNI X_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F337] CRI TI CAL EEEE: F337 37180730 37150490 ALL Diodes alt to NXP
639- 3881 PCBA, 2. 6G, SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_C1, EEEE: F33G RAM 4G_SAMVBUNG_35NM 1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F338] CRI Tl CAL EEEE: F338 13850725 13850724 ALL Samsung alt to Mirata
639- 3882 PCBA, 2. 8G, SS 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_CI1, EEEE: F33C, RAM 4G_SAVBUNG_35NM 1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F339] CRI Tl CAL EEEE: F339 13850727 138S0709 ALL Samsung alt to Mirata
639- 3884 PCBA, 2. 8G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_C1, EEEE: F337, RAM 4G_HYNI X_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33(C] CRI TI CAL EEEE: F33C 37651080 37650820 ALL Diodes alt to ON Sem
639- 3883 PCBA, 2. 6G HYNI X 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 6G PCH_C1, EEEE: F33D, RAM 4G_HYNI X_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F33D] CRI TI CAL EEEE: F33D 37280186 37280185 ALL NXP alt to Diodes
639-3877 PCBA, 2. 6G ELPI DA 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 6G, PCH_C1, EEEE: F33Q RAM 6G_ELPI DA_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33F] CRI TI CAL EEEE: F33F 12850363 12850296 ALL NEC alt to Sanyo
639-3878 PCBA, 2. 8G ELPI DA 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 8G, PCH_C1, EEEE: F338, RAM 6G_ELPI DA_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33GF CRI TI CAL EEEE: F33G 37650903 37650796 ALL Fairchild alt to Siliconix
639- 3885 PCBA, 2. 6G ELPI DA 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 6G PCH_C1, EEEE: F33J, RAM 4G _ELPI DA_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F33H] CRI TI CAL EEEE: F33H 74080144 74080118 ALL Littlefuse alt to Polytronic
639- 3886 PCBA, 2. 8G ELPI DA 8GB, M.B, D1 DEVEL_BCM BASE_BOM CPU_I VB_2C_2. 8G, PCH_Cl1, EEEE: F33N, RAM 4G_ELPI DA_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33J] CRI TI CAL EEEE: F33J 152851539 15251598 ALL Qyntec alt to Toko
639- 3879 PCBA, 2. 6G M CRON 6GB, M_B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 6G, PCH_C1, EEEE: F33M RAM_6G_M CRON_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33K] CRI Tl CAL EEEE: F33K 15251645 15250461 ALL Oyntec alt to Vishay
639- 3880 PCBA, 2. 8G M CRON 6GB, M_B, D1 DEVEL_BOM BASE_BOM CPU_| VB_2C 2. 8G, PCH_C1, EEEE: F336, RAM_6G_M CRON_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33L] CRI Tl CAL EEEE: F33L 15550667 15550583 ALL WAG LAYERS ALT TO MIRATA
639- 3846 PCBA, 2. 5G M CRON 8GB, MLB, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G PCH_C1, EEEE: F2W/, RAM 4G_M CRON_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F33M CRI Tl CAL EEEE: F33M 10350305 10350266 ALL Yageo alt to Oyntec
639- 3847 PCBA, 2. 9G M CRON 8GB, M_B, D1 DEVEL_BOM BASE_BOM CPU_| VB_2C 2. 9G, PCH_C1, EEEE: F2WQ RAM 4G_M CRON_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33N] CRI TI CAL EEEE: F33N 11250274 11250254 ALL Yageo alt to Oyntec
639- 3887 PCBA, 2. 6G M CRON 8GB, M.B, D1 DEVEL_BCM BASE_BOM CPU_I VB_2C_2. 6G, PCH_Cl1, EEEE: F33K, RAM 4G_M CRON_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33P] CRI TI CAL EEEE: F33P 376S1113 37651110 ALL Diodes to ACS
639- 3888 PCBA, 2. 8G M CRON 8GB, M.B, D1 DEVEL_BCM BASE_BOM CPU_I VB_2C_2. 8G, PCH_Cl1, EEEE: F33F, RAM 4G_M CRON_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33Q CRI TI CAL EEEE: F33Q 15550588 15550367 ALL murata ALT TO MRATA
vodul e Parts D1 BOM GROUPS
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON BOM GROUP BOM OPTI ONS

33754181 1 IVB GBFO ES2 KO 2 3 35W2+2 1 0 3M BGA U1000 CRI Tl CAL CPU I VB 2C 2 3G ES2 D1_ COMVON ALTERNATE, COMVON, D1_COMMONL, D1_COMVON2, D1_PROGPARTS, D1_PVB

33754182 1 |V G0 €52 K0 2 6 3SW2e2 1 05 4M BGA U1000 CRITI CAL CPU1VB 2C 2 6G ES2 D1_COMVONL CPUMEM SO, SMC_DEBUG_YES, TBTBST: Y, TBTRTR: B1, TBTHV: P15V, HUB_2NONREM USBHUB: 2512B, AXG_PHASE2, TBTI SNS: YES

33754292 1 IVB QICT G5 L1 2 5 35W2+2 1 1 3M BGA u1000 CRI Tl CAL CPU I VB 2C 2 5G @& D17W EDP: YES, PPDDR: 1V35, LPCPLUS_CONN: YES, LPCPLUS_R: YES, CAPS: | NT, BTPWR S4, SKI P_5V3V3: AUDI BLE, TPAD_5V_LDQO S5, SMS

33754300 1 IVB Q036 G5 L1 2 6 35W2+2 1 2 3M BGA U1000 CRI Tl CAL CPU I VB 2C 2 6G & D1_PVB LOADI SNS: NO, LCDBKLT: PROD, KBDBKLT: PROD

33754302 1 VB Qo4 Q5 L1 2 8 35W2+2 1 2 3M BGA U1000 CRI TI CAL CPU IVB 2C 2 8G (8 D1_PROGPARTS SMC_PROG PVB, TBTROM PROG, BOOTROM_PROG: PVB, TPAD_PSCC: PROG

33754294 1 VB oM G L1 2 8 ssWez 1 25 4M oA U1000 CRITI CAL CPU IVB 2C 2 9G 8 DI1_BLANK

33754264 1 IVB S ROND PRO L1 2 5 35W2+2 1 1 3M BGA U000 CRI Tl CAL CPU VB 2C 2 5G D1_DEVEL: ENG ALTERNATE, | VB_PPT_XDP, LOADI SNS: YES, SOPGOCD_| SL, DDRVREF_DAC, VREFDQ ML_M3, VREFCA: LDO_DAC

33754338 1 IVB S RO PRQ L1 2 6 asW242 1 2 M BaA U1000 CRITI CAL CPU VB 2C 2 6G D1_DEVEL: PVB ALTERNATE | VB PPT XDP VREFDQ ML M8 VREFCA LDO

33754339 1 IVB S RO PRQ L1 2 8 asW242 1 2 M BaA u1000 CRITI CAL CPU VB 2C 2 8G | VB_PPT_XDP XDP XDP CONN XDP GPU BPM XDP PCH

33754265 1 o 5 o s 2 0 w25 ut000 RiTIcAL v zc 2 96 DDR3 SPD STRAPPI NGS

33754180 1 1C Pai PPT 1B SFF ES2 B0 u1800 CRITICAL PCH ES2 BOM GROUP BOM OPTI ONS

33754235 1 1€ PaH PPT MR SFF PGB O u1800 CRITI CAL PCH O RAM_4G_HYNI X_1600_S 4G_HYNI X_1600_S, RAMCFG3: L, RAMCFR: L, RAMCFGL: L, RAMCFQD: L

33754283 1 1 PoH PPT B SFE PRQ CL u1800 CRITI CAL PCH CL RAM 2G ELPI DA_1600_S 2G_ELPI DA_1600_S, RAMCFG3: L, RAMCFG2: L, RAMCFGL: L, RAMCFQ0: H

33851113 1 1C 7T R 4C B PRQ 280FCRGA 123120 w3600 CRITI CAL TBTRIR B1 RAM 4G_SAVBUNG_28NM_1600_S 4G_SAMSUNG_28NM 1600_S, RAMCFG3: L, RAMCF®: L, RAMCFGL: H, RAMCFQO: L

33350623 16 1C SDRAM 2B T 256MKB DORS- 1600 7OFBGA Lot @10 1 20 a0 e o et o 100 111 Latze wasan assofunien weies ORI TI CAL. 2G SANBUNG 35NM 1600 S RAM 2G_M CRON_1600_S 2G_M CRON_1600_S, RAMCFG3: L, RAMCFQR2: L, RAMCFGL: H, RAMCFQG0: H

33350622 16 |G SORAM 281 T 256MKB DOR3- 1600 7BFBGA P e SLLES 2G HYN X 1600 S RAM_4G_ELPI DA_1600_S 4G_ELPI DA_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: L, RAMCFQ0: L

33350628 16 |G SORAM DOR3- 1600 256MKE 78FBGA D DI E ELPI DA 1esen wesio e e esan 1z 10 weona ses70 100 o110 1120 a0 wasiofuono wres ORI TI CAL 2G ELPIDA 1600 S RAM_4G_SAMBUNG_35NM_1600_S 4G_SAMSUNG_35NM 1600_S, RAMCFG3: L, RAMCFG2: H, RAMCFGL: L, RAMCFQG0: H

33350649 16 |G SORAM CORD- 1600 256NAE TOFBGA M GRON s wasi e s o s s eoro i a1t e o oo erco ORI TI GAL 2G M GRON 1600 S RAM 6G_SAVBUNG_35NM_CHO_1600_S| 6G_SAVMBUNG_35NM_CHO_1600_S, RAMCFG3: L, RAMCF&2: H, RAMCFGL: H, RAMCFQD: L

33350625 16 1'C SDRAM DOR3- 1600 512K TBFBGA. HYN X Lot @10 1 20 a0 e o et o 100 11t Ltz wasan assofunien weies = GRI TI CAL 4G HYNIX 1600 S RAM 4G_M CRON_1600_S 4G_M CRON_1600_S, RAMCFG3: L, RAMCF&: H, RAMCFGL: H, RAMCFQ®0: H

33350629 16 |G SORAM DOR3- 1600 512VK8 78FBGA B DI E ELPIDA  wesen wesio e s esan iz 1o weona ses70 100 o110 1120 a0 wasiofuono ores ORI TI CAL 4G ELPI DA 1600 S RAM_6G_M CRON_CHO_1600_S 6G_M CRON_CHO_1600_S, RAMCFG3: H, RAMCF&: L, RAMCFGL: L, RAMCFQ0: L

33350624 16 |G SORAM CORD- 1600 S120KE 7AFEGA D05 SAMEUNG  csen esio o 20 e w204 20 s 7 oion o110 aizo a0 ool nen o ORI T1 CAL 4G SAVBLNG 35NM 1600 S RAM 6G_ELPI DA_CHO_1600_S 6G_ELPI DA_CHO_1600_S, RAMCFG3: H, RAMCFG2: L, RAMCFGL: H, RAMCFQ: L

33350623 8 1 SoRAM 2681 T 256 CORA- 1600 70FBGA S CRITI CAL 6G SAVBUNG 35MM G0 1600 5 | [RAM_6G_SAVBUNG 28NM_CHO_1600_S 6G_SAMSUNG_28NM_CHO_1600_S, RAMCFG3: H, RAMCFR2: L, RAMCFGL: H, RAMCFQ0: H

33350624 8 |G SORAM DORO- 1600 5121B 78FBGA D35 SANGUNG v 0 ez s s e s oo CRITI CAL 6G SAVEUNG 35NM CHO 1600 S RAM_6G_HYNI X_CHO_1600_S 6G_HYNI X_CHO_1600_S, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQO: L

33380822 s L ot 21 2900 e 1000 700 p—— 6 X @0 1600 S RAM_2G_SAVBUNG 1600_S 2G_SAMBUNG 35NM 1600_S, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFQD: H W’Q SRR,

33350625 o v o 1000 100 v 1 —— 66 1mex ap 1600 S RAM 2G_HYNI X_1600_S 2G_HYNI X_1600_S, RAMCFG3: H, RAVCFG2: H, RAVCFGL: H, RAVCFGD: L BOM Conf i gurati on

po— : e —— pE—— T ~oewwm. | NDOUI € Parts ORI

B . = e o0 e o e p— oo om0 0 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON @@ Appl e Inc. =

33350660 16 1'C SORAM DOR3- 1600 512MKB 78FBGA M CRON @s0 w2910 1 20 12030 12640 LesK0 WeaRa W70 1100 1110 LAL20 LA130 warsofuisa wise ORI TI CAL 4G M CRON 1600 S 33350642 16 1C SORAM DOR3- 1600 512MKB 78FBGA C- DI E SAMSUNG  wea w@sio 1 20 12930 esen woso weera 1@a70 18100 1110 1120 waiao waidafuanse wse wiCRI TI CAL 4G SAMBUNG 28NM 1600 S '\D.I_I CE O: PRODRI ErARY PRODER-I—Y

33350649 8 1/C SORAM COR3- 1600 256MAKE TOFBGA M GRON e CRITI CAL 6G M CRON CH0 1600 S 33350623 8 1 SoRAM 2681 T 256 CORA- 1600 70FBCA e CRITI CAL 6G SAVSUNG 28NV CHD 1600 S THELNEORVETLON CONTA| NED HEREI N | S THE
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PD Modul e Parts

SYNC_NMASTER=MASTER

SYNC_DATE=MASTEH

BOM Conf i gurati on

d} Appl e I nc.
®

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
860- 1533 1 STDOFF, BMJ, TOPSI DE, D1, SM J6950_63 CRI Tl CAL
860- 1530 1 STDOFF- 1. 9D2. 93H TH-0. 85- 1. 2 J6950_64 CRI Tl CAL
860- 1529 1 STDOFF- 1. 80D1. 53H SM J6950_65 CRI Tl CAL
825-7841 1 LBL, PART CONFI G, BOARDS, D2 CONFI G_LABEL CRI Tl CAL
946- 4350 1 Dl MLB LOCTI TE W GLUE 190024/ S 0.24G EDGE_BOND CRI Tl CAL
DEVELOPMENT/ BASE BOVs
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 4094 1 Dl M.B DEVELOPMENT BOM DEVEL CRI Tl CAL DEVEL_BOM
607-9189 1 D1 M.B BASE BOM BASE CRI Tl CAL BASE_BOM
SMC
34153528 1 1c sz prorar o1 4900 CRITI CAL SMC PROG PROTO
34153404 1 |G SKC DEVELGRENT- P16 D1 4900 CRITI CAL SVC PROG PI B
34153405 1 |G SMC DEVELGPENT PS8 1 4900 CRITI CAL SVC PROG FSB
34153406 1 ¢ S\ DEVELGENT- PV 1 14900 CRITI CAL SMC PROS PVB
EFlI ROM
34153571 1 1 & row prorL o1 U100 CRITI CAL BOOTROM PROG PROTO
34153603 1 e rmpe o U100 CRITI CAL BOOTROM PROG PI B
34153636 1 cem RumE o1 U100 CRITI CAL BOOTROM PROG P B2
34153650 1 icem R o U100 CRITI CAL BOOTROM PROG FSB
341SX00K 1 icem RowFs o1 U100 CRITI CAL BOOTROM PROG FSB2
34153667 1 cen Rume o U100 CRITI CAL BOOTROM PROG PVB
Programmabl es - Al builds
33550809 1 64 MBI S SERAL DUAL 110 FLASH Microni X U100 CRITI CAL BOOTROM BLANK
33550803 1 64 BT S SERAL DUAL 1/0 FLASH Nmonyx U100 CRITI CAL BOOTROM BLANK
34153670 1 1c TP Pscc vaz4 Ve o1 Us701 CRITI CAL TRAD PSOC PROG
33752983 1 1c TP Psoc G BLANK Us701 CRITI CAL TPAD PSOC BLANK
34153668 1 ¢ EEPROM R Va4 1 D1 PvB w3690 CRITI CAL TBTROM PROG
33550865 1 1 C EErRaM SER AL BKD S01C w3690 CRITI CAL TBTROM BLANK
33851098 1 1€ SMC12 A3 LX4FSIAHSBBCI GA3. u4900 CRI TI CAL SMC BLANK.
998 3919 1 soET sicaz 34900 CRITI CAL SMC SOCKET

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

2




i . J5713 (KEY BOARD CONN) I I 3 I
Functi onal Test Points {—>_wms PPV S4 B e e VER RAILLS I CT Test Poi 2 1
35650 (LEFT FAN CONN) o—=e S\ZSXQE):L&H 1o - oM S ol nts S2 CAVERA PCIE S| GNALS £ ENET ROD
FUNC_TEST [ - CoO—me PMSILP S3 1 710 273699 88 NC_PCI VERA D2RP P
> e PP5V_S0 7 8 = M e PPOV75 SO DDRVIT & CPU NO_TESTS e e =8 e D R P oo FPOEEELRDCN o
78 T an —
o a7 TRUE — 17
> e EAN LT PWA__ = e WG KBD4 i e PP1VO5_SO ; o= MERA ROD N e = FOLE EXCARD D C N
s e FAN LT _TACH _ .. >—me W5 KBDG i ST POLE %DE% mk ) cp R — POE EXCARDRDCP
we  WS_KBD6
35660 (RIGHT FAN CONN) UL000 CHARZ TPS DD e WW5_KBD7 N LED RETURN 2 oh 1 Eg E xz:ll I|: i — M= E_CLKIOOM EXCARD N 747 7
e FAN RT PWM . 7ssso WS _K o —me LEDRETURN 2 - TR 12 PCl E_CLK1
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= > = a7 LED RETURN 6 * PCl E_AP_D2R P
WS KBDL2 Do—=e sern wa TP DP TBTSRC M. CP< _ NC PCIE 5 _D2RN =
J3502 (ALS/ CAVERA CONN) D ﬁm U E [ tae V6 KBDL3 YT e GND ,, TP_DP_TBTSRC M 8132 TRRE NCE gTSRC M. CP<3> A= NC PCIE 5 D2RP N Df oA E AR DER N E
2 DA 73 42 77 =_me W5 KBDI4 - oo = TSRC M. ON<3> e NC POE 5 RRD ON__,, PCIE AP D2R PI_P
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>—me PPSV S3 ALSCAVERA F 7= ] N2S P<0> o—me VB KBDI6_NUM . ’ — PCl E_6_D2RN o> PG E AP RPD PL P TRE
14400 (RO CABLE CONN) > DM _N2S N<0> o—me W5 KBD17 - DP, v i PCI E_6_D2RP v E_AP_R2D PI_N TRE
e PP3V3 S4 5 _FDI_DATA P<0> == @ KBD18 N >—me PP3V3 SO DP M. MLWMM" TRUE
ne KBD19 = RRE_BASE=TRUE ] = 17
C>me PP3V3 S3 o FDI_DATA N<O> [ — ..7 TP _DP_TB NC PCIE 6 R2D E
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J4410 (RO FLEX CONN) 750 17 ey, POIE_ENET_D2R P KBD E_L a7 = PPSV_S0 e — VARE_BASESTROE o —BASES NC PCIE 7 RED CP .
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AGE2 |\ss vss| Avi4
AGEL |yss vss|_AY19
A |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
AI42 |yss vss|_BA26
AI45 |yss vss|_BA32
A48 |yss vss|_BA48
AL lvss 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 |yss 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
AVB2 |\ss vss|_BD56
AVB6 |\ss vss|_BES
AMBO lyss vss| B

SYNC _DATE=07/ 14/ 2011

%c MASTER=J30_M.B
CPU GROUNDS
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®
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Al'l INTEL reconmendations from Intel

doc #458544 Chief River Platform Power Design Guide vOp9

CPU VCORE DECOUPLI NG

Not e: The smal |l est 10nChm available in the library are 0805s

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

Intel recommendation (Table 7-2): Option 2: 35x 2.2uF, 12x 22uF, 4x 470uF, or Option 3: 35x 2.2uF, 6x 22uF, 6x 330 uF
43 13 10 8 _=PPVCORE SO CPU CRITI CAlg CRI TI CAL o CRI TI CAL o CRI Tl CAL o CRI Tl CAL o CRI TI CAL CRITI CAlg CRI T1 CAL o CRI T1 CAL o CRI Tl CAL CRI TI CAL CRI TI CAL CRI Tl CAL
E C1600 E C1604 E C1606 E C1607 E C1608 E C1609 E C1610 C1612 E C1613 E (2:12%'1:5 E (2:12%'1:7 E C1623 E (2:12%'2:4
— 20% - 20% -1 20% 20% -1 20% 20% -1 200 - 20% — 20% —— 20% 20% —— 20%
402-2 402-2 402-2 402-2 402-2 402-2 402-2 Fo5% 402-2 402-2 402-2 402-2 402-2 D
CRI TI CAL CRI Tl CAL CRITICALS, CRITICAL, CRITICAL, CRITICALS CRITI CALCRITI CAL JCRITI CAL CRITI CAL o CRI TI CAL (CRI T CAL CRITICAL, CRITICAL, CRITICALS CRITICAL CRITICAL J__
E C1625 E C1627 E C1628 E C1631 E C1632 E C1635 E C1637 E C1638 E C1639 E C164O E C1641 E C1642 E C1643 E C1644 E C16;4:5 E C1647 C1648
20% 20% —_ 20% 20% —_ 20% 20% —_ 20% 20% —_1 20% 20% —_ 20% 20% —_ 20% 20% —— 20% —_1 20%
402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2 402-2
o CRITI CAL o CRITICAL CRITI CALg CRITI CAL CRI TI CAL
1 C1650 |t C1651 L Cl652) C165 1 C1654 =
2. 2UF —— UF 2. 2UF- 2. 2UF
20% —_1 20% 20% —_1 200 20%
, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V —
CERM CERM CERM CERM CERM
402-2 402-2 402-2 402-2 402-2
PLACEMENT_NOTE ( C1655- C1666) : J_
Place close to UIOOO on top side. =
CRIMTT AL %Ié F 'ﬁléﬁ.bﬁk ’ CRIMTT AL \/l‘(lllk,l-\'lE CRIMTTUCAL CRIMTT AL \A‘(IIILJ-'\:LF \/l‘(lllk,l-\Ll CRIMTT AL \A‘(IIILJ-'\:LF \A‘(IIILJ-'\:LF m \/KIIIL,I-'\%_F kﬁl% CRIMTTUAL m ’ CRIMTT AL \A‘(IIILJ-\LF \A‘(IIILJ-\LF CRIMTT AL CRIMTT AL \A‘(IIILJ-\LF CRIMTTUAL CRI TI CAY
Ji(2316F46 » CT6BF | C16A0 Ji§16F55 ['G1856" | cies7 | cless |: Eresd 1'&8%‘5L cre61 | E1667" | 168" | Cicea | EH685™ |: Cleb6 | c166A |- C166B|: cle6c |: LA 685" |- (166 | cre6r | c1e5A | B168H" | L1687 | c1674
294 9 20 294 = 23 e = 2008 — 2R ——2guR 20Uk —— 20k — 20 R DU 2k ——2gUF o 2gUF 20Uk —— 20Uk 20Uk —— 20U 200
2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V 2V v 2V
2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 %dr. cerm 2 $¥7. cerm 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM |2 X6T- CERM 2 X6T-CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM |2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM 2 X6T-CERM 2 X6T- CERM 2 X6T-CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 2 2 402 2 0402 0402 0402 0402 2 0402 0402 0402 0402 0402 0402
< 1
PLACEMENT_NOTE (Cl1667- C1679) : = C
ace close on Om si de.
CRITICAC % 'Hj‘:F CRI'TICAC e &ﬁ%lé.f_t": u—(lllu-\l_ CRITICAC Mlé+bﬂ: CRI'TICAC &ﬁ%lé.f_ﬂh: u—(lllu-\l_ ‘l‘%é’fﬂ‘: l\ﬁléﬁ'bﬁ: %gTLd‘—'F CRITICAC WIIILJ-E_F CRITICAC CRIFTICAY %%T\G‘:F CRI T CACY k,KIIILJ-\LF l\ﬁléﬁ'bﬁ: u—(lllu-\l_ CRI ||Tu-\|'_: CRITICAC CRI Tl CAY
GI6AL |1 CIBA2 | C16A3 Lcmwi?ﬂ&% 101669 |1 (1670|1671 | ciev2 |1 E16797): C1649 | C164A | Cle76 | 1677 | ER6TET | c1679 |:c165C|: (165D |: C165E 1 C164E l WHE™ |:c164D  |: c164F
20UF — 20UF 20UF 20UF —— 20 —— 20UF —— 20UF —— 20UF —— 20UF — 20UF — 20UF e 20UF —— 20UF —— 20UF —— 20UF 20UF
) ol 30 TR 30 A ol i L o A o R A Ta g T [, 0 ;3% 30
—F X6T- CERM —l: X6T- CERM —l: X6T- CERM —IZ e CERM —F e CERM —IZ X6T- CERM 2 X6T- CERM —F X6T- CERM —F X6T- CERM 2 X6T- CERM —F X6T- CERM —F X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM |2 X6T-CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 xeT CERM 2 X6T- CERM 2 X6T- CERM —F X6T- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
B PLACEMENT_NOTE ( C1640- C1645) : JT-
Pl ace near inductors on bottom side.
.|* c1680 .|* c1e81 .|} c1682 .|* c1683 ' C168D *C168E p—t
—— 470UF- 4MOHM ——470UF- 4MOHM — — 470UF- 4MOHM —— 470UF- 4MOHM ——270UF 270UF
- o ol T 20% T 20% “T— 20% 20%
T|F A e T2 & e T2 & e T2 &Y e 2 8 P
D2T SMU D2T SMU D2T SMU T S\ CASE- B2- SM CASE- B2- SM
CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Table 7-7): 26x 1luF, 10x 10uF, 2x 330uF CPU VCCPLL [ECQJPLI NG
PLACEMENT_NOTE ( C1684- C167F): Intel reconmendation (table 7-5): 2x 1uF, 1x 330uF
Pl ace on bottom side of U000 PLACEMENT_NOTE ( C1646- C1671):
13 11 10 8 =PP1VOS_SO_CPU VOO O o
R1600 PPIVE SO CPU VOCPIL R 1
JiClGEM 1 C1685 1 C1686 1 C1687 1 C1688 1 C1689 1 C1690 1 Cl691 1 C1692 1 C1693 1 Cl694 1 C1695 lClGQG a0, o B
1UF —— 1UF —— 1UF == 1UF —— 1UF —— 1UF —— 1UF — 1UF — 1UF —— 1UF —— 1UF —— 1UF 1UF 8 —ERLME SO CBIL NGBl .
e B [ Bl | Bl |2 Bl |2 St |2 w2 Moo | Bhew |7 Bhw | Sbami |2 St |2 hem |2 ko T i P y- S
346 dac2 dac2 dac2 dac2 3102 3202 da02 200 da00 ™ 202 200 da00 ™ e ! Cl6oX |* cie0y ! ClGOZ .1 C168
1 1UF ——=270U 70UF
1 10% 10% —— 0% 50%
? TE T2 2 §r Bar
) i i = PLACE NEAR UL00D AK63 2 54 m NO VI A o o N - sm N - sm
JiC1697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D LCIGQE 1 C169F JiClGlA 1 Cl61B 1 Cle1C JiClGlD . 1
1UF —— 1UF ——1UF ——1uF —— 1UF —— 1UF ——1UF 1UF ——1uF 1UF —— 10 1UF 1UF CPU VCCPLL Low pass filter
10% T 10% T 10% T 10% T 10% T 10% T 10% 10% -1 10% 10% T 10% 10% 10%
X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM —
402 2 0402 0402 0402 0402 0402 0402 04 0402 040: -
PLACEMENT_NOTE : ' l J_
| (Cl672-C1681) : = fr—
Pl ace near UL000 on bottom side
* Cl61E _LCIGIF 1 Cl162A 1 Cl62B J_CIGZC J_CIGZD _LClGZE _LClG7A 1 Cl67B 1 Cl67C
10UF 10UF 10UF 10UF 0 10UF 10UF
20% 20% 20% Fohe e Fhe 20% 20%
EY 6 3v 3% 6 3v 6 3v 6 3v 6 3v e 6 3v 6 3v
—I? (. T (. T ot T ot T (. T ot T (. T ot T (. T (.
0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1 0402 1
' ' ' ' ' RS
|*C167D |*C1l67E .|*C168A |1 C168B
270UF 270UF 270UF 270UF
20% 20% 20% 20%
2 e 2 e 2 e 2 Hh
CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM A
NC_MASTER=MASTER SYNC DATE=MASTEH
= T
Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECQJPLI '\K} I
R1601
e d} Appl e 1 nc. SCH NUM>
'y . crerr ° <E4L ABEL >
o0 1ue NOTI CE OF PROPRI ETARY PROPERTY:
; THE | NFORMATI ON_CONTAI NED HEREI N IS THE
I ET/ ERTY _OF_APPI
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43 13 10 8

2713 11 8

=PPVCORE SO CPU VCCAXG

VAXG DECOUPLI NG

Intel

recommendation (Table 7-4) for GI2 3.9nmChm LL:

11x 1luF, 6x 10uF, 6x 22uF, 2x 470uF

PLACEMENT_NOTE (C1700- C1710) :

=PP1V5R1V35 S3 CPU VCCDDR

P PPt OB 9P AL V% R TICAL  , CRITICAL (CRITICAL o CRITICAL o CRITICAL CRITICAL ,CRITICAL L CRITICAL _ CRITICAL
1 C1700 1 C1701 1 C1702 1 C1703 1 C1704 1 C1705 1 C1706 1 C1707 1 C1708 1 C1709 1 Cl710
1UF 1UF —— 1UF —— 1UF —— 1UF —— 1UF —)— 1UF 1UF
Tov To% — Tov — To% — 10% — To% — 10% Yo%
S 1oV S 1oV 2 S 1oV S 1oV S 1oV S 1oV S 1oV
X8R CERM X8k CERM X8R CERM X8R CERM X8R CERM X8R CERM X8R CERM X8R CERM
0462 0462 52 262 046 046 046 0462
PLACEMENT_NOTE (Cl711- C1716): J__
| TI CAL | TI CAL | TI CAL | TI CAL | TICAL _ CRI Tl CAL
1C1711 1C1712 1C1713 1C1714 1C1715 1C1716
10 10 i 10UF 10UF 10UF
20% 203 203 203 2036 2036
S ey S sy S ey S bay S 63 R
Cer 5R Cer x5R Cer X5R Cer 5R Cer X5R Cer 5R
o102 1 0402 1 0102 1 0102 1 0402 1 0102 1
' ' ' ' L
PLACEMENT_NOTE (Cl717-C1722): =
o CRITICAL o CRITICAL CRI Tl CAL CRITI CAL o CRITI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRITI CAL o CRITI CAL CRI Tl CAL
NO STUFF | NO STUFF [ NO STUFF | NO STUFF | NO STUFF | NO_STUFF
1C1717 (+C1718 |1 C1719 |*C1720 |[+C1721 |+Cl722 1C1725 |[+C1726 |*C1727 |+C1728 |+Cl1729 Cl72A
20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —/— 20UF —— 20Ul —— 20UF —/— 20UF — 20UF OUF
20% 20% —1— 20% -1 20% — 20% -1 20% -1 20% -1 20% — 20% -1 20% — 209 20%
2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2 2V 2V
X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM
0402 0. 0402 0402 0402 0402 0402 0402 0402 0402 0402 402
PLACEMENT_NOTE (C1723-C1724):
Pl ace near inductors on bottom side. L
' c1723 101724
::470UF- 4MOHM 470UF- 4MOHM
20% 20%
3|2 2 2 2
Bl TanT
D2T SMmL
CPU VDDQ VCCDQ DECOUPLI NG
Intel recommendation (Table 7-11): 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747):
Place on bottom side of L1000 CPU VCCSA DECOUPLI NG
1 C1738 1 C1739 1 C1740 1 C1741 1 C1742 1 C1743 1 C1744 1 C1745 1 C1746 1 C1747 Intel recomendation (Table 7-9): 5x 1uf, 5x 10uf, 1x 330uf
e —_— I = e —_— I —_— I = —_— 1 - e PLACEMENT_NOTE ( C1758- C1762) :
oV oV % oV oV % oV
2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM 2 X5R CERM
0402 04 0402 0402 0402 402 02 040 13 8 _=PPVCCSA SO CPU Pl ace on bottom side of UL000
Pl ace close to ULOOO on bottom side ) J__ ’
1 1 1 1 1
1.C1748 1.C1749 1.C1750 1C1751 11752 11753 1C1754 1C1755 %258 1 %259 __%ZGO 1 %Zel %262
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF 10% -7 10% - 10% -7 10% -7 10%
20% T 0% 20% 20% — 20% T 0% 20% 20% S 1oV S 1oV S 1oV Y S 1oV
2% % 2% 2% 2% % 2% 2% X5R ceRM X5k CERM X5k CERM X5k CERM X8k CERM
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 0402 0402 0402 0402 040:
002 1 os02 1 os0 1 002 1 002 1 os0 1 os0 1 002 1
C1770 1C1763 1 C1764 1 C1765 1C1766 1C1767
270UF 10UF —— 10UF —— 10UF —— 10UF 10UF
20% 20% -1 20% - 20% -1 20% - 20%
2V 263V 263V 263V 263v 263v
TANT CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
CASE- B2- SM 0402 1 0402 1 0402 1 0402 1 0402 1
Intel recommendation: 1x 10nChn resistor, 1x 1uF 0402 -
L*C1768 L*CL769
R1702 =-270UF 270UF
0.010 20% 20%
1 2 =pp1 PSTRYVowr'e) 8 13 %X:\rr 2 ‘ZFXNT
1% CASE- B2- SM CASE- B2- SM
e 1 CL757
0603

SYNC_DATE=MASTEH

ISYNC MASTER=NMASTER
TTILE

CPU DECOUPLI NG I |

d} Appl e I nc.
®
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OVl T_TABLE
u1800
PCH- PPT- MB- SFF- ES1 OM T_TABLE
74 25— SYSCLK_CLK32K RTC - AL [RTCOXL 8D %15452 WHO/ LADO|_A37 LPC AD R<0> 1 15 36 7 PCl E ENET_D2R N BI33 [pErN1 ul1800 SMBALERT*/ GPI OL1|_H12 SMBUS_PCH ALERT L .
NCx—CL9 IRTCX2 (1 cF 10) FWHL/ LADL| A39 LPC AD R<1> 17 7 3 7 oy PGl E_ENET_D2R P BL33 |pERP1 PCH PPT- MB- SFF- ES1 SvBCLK|_F17 SMBUS_PCH CLK 7az 75
FwH2/ LAD2| C39 LPC AD R<2> 1 —PpP3V3 SO PCH 7536 7 PCIE ENET_R2D C N BB30 |pETNL BGA SVBDATA F10 o g SMBUS PCH DATA ~~~~ —+yiwws
F(vlw-g/ LAD3| C37 LPC AD R<3> v 82 75 30 7 (0T} PCIE ENET_R2D C P AY30 |peTP1 QPx(BzD g:mig;tsz
,» RTC RESET L F19 IRTCRST* FWH/ LFRAME* | K40 LPC FRAME R L 1
S R L e O e ERAVE L 1
Ola R(.;]_KSZO 75 36 7 PCl E_AP_D2R N BJ35 |pERN2 0 SMLOALERT*/ GP| 060|_H22 B_EXTB_SEL_XHCI 17 26
.+ PCH_SRTCRST L o "2{SRTCRST* El= (1PY) LDRQD* |H40 TP_LPC DREQO L, 0w 1530 7 PCl E_AP_D2R P BL35 |pere2 ) smoocLi_K12 SM._PCH 0_CLK s
PR/ e @3[ F37 g TBT PWR EN PCH om 2 e @n-PAE AP RRDCN o B833lpemy E SMODATA A9 gy SM. PCH O DATA  geyws
.- _PCH | NTRUDER L > K2241 NTRUDER* ( 75 36 7 (OO} PCLE AP RRD C P ¢ AY33 |peTP2 n D
SERI RQ 7 39 41
17 _PCH | NTVRVEN L 2L I NTVRVEN ° PCl E_ FW D2R N BH36 |pERNG SML1ALERT*/ PCHHOT*/ GPI O74| 9 USB_EXTD_SEL_XHCI 17
SATAORXN|_AN3 SATA HDD D2R N 737 74 N PClE FWD2R P BK36 |pERP3 SML1CLK/ GPI 058| D12 SML PCH 1 CLK a2 75
SATAORXP|_ANL SATA HDD D2R P 737 74 + @ PO E FWR2D C N BF33 |pETNG SMLIDATA/ GPI O75| CL1 gy SM. PCH 1 DATA e N
17 HDA BIT LK R - H35 |HpA BCLK SATAOTXN|_AU3 SATA HDD R2D C N 737 74 s @0 PCE FWR2D C P BD33 |peTP3
\VSel strap not functional (VCOVRM = 1.8V) SATAOTXP| AUL g, SATA HDD R2D C P romy 7577
15 17 YNC R o7 |HDA sy , PCl E_EXCARD D2R N BI37 |pERNa
h ?'BBBOUD g SATALRXN|_AN6 2R _N 0 7@@ PCl E_EXCARD _D2R P BL37 |PERPA %
17 _[PCH SPKR - N1 SPmDD_ PLTRST#) E SATALRXP|_AN8 SATA _ODD D2R P 3 7 ¢on PCl E_ EXCARD R2D C N BD35 |peTha 5 (1PUWIPD) CL_cLki| L3 TP_CLI NK _CLK .
SATALTXN|_AR3 - SATA ODD R2D C N @ T am PCl E_ EXCARD R2D C P BF35 |peTP4 . (IPU1PD) CL_DATA1| J1 TP_CLI NK_DATA B
517 HDA RST R L - F35{HDA_RST* SATALTXP|_ARL > SATA ODD R2D C P oD ° ELJ O o_:RsTl*ON_B TP _CLINK RESET L 7
,_NC PCILE 5 D2RN BJ39 |pERNS
sammHDA SDINO____~~~~~ g D86lipa spino (1PD) SATA2RXN|_AD4 TP_SATA C D2RN ., . NC PCIE 5 D2RP BL39 |perps !
o _TP_HDA _SDI N1 - B36 |HDA_SDI N1 (| PD) SATA2RXP|_AD2 TP_SATA _C D2RP B . NC PO E 5 R2D CN AY35 |peTNs E rm—
, _TP_HDA_SDI N2 -GSl sDine (1PD) saTA2TXN AL3 TP_SATA C R2D ON, , NC PCIE 5 _R2D CP _ BB35 |petps PEG A_CLKRQ"/ GPI 047 8 PEGCLK L ouz
TP_HDA SDI N3 - A35 [HDA SDIN3 (1 PD) SATA2TXPLALL g, TP_SATA C R2D CP , CLKOUT_PEG A N_AF44 TP_PCl E CLK100M PEGAN ,
. _NC PCIE 6_D2RN BH40 |pERNG CLKOUT_PEG A_P| AF46 . TP_PCl E CLK100M PEGAP ,
s 25 17 _HDA_SDOUT_R @=—"C7 |HDA_SDO( | PD- BOOT) SATA3RXN|_AD8 TP_SATA D D2RN 7 , NC PCIE 6_D2RP BK40 |peRps -
< SATA3RXP|_ADS TP TA D D2RP . PCl E D BD37 |pPETNG
20 17 JTAG | SP_TNMS K35 |HDA_DOCK_EN¢/ GPI 083 ';: SATA3TXN|_AG3 TP _SATA D R2D CN, , NC PCIE 6 RRD CP BF37 |pETPE CLKOUT_DM _N_BB24 DM _CLK100M CPU N 71172
v ENET_MEDI A SENSE RDIV__ g, MBS |HpA DOCK_RST*/ GPI OL3|() SATA3TXPL AGL g TP SATA D R2D CP, cLkouT DM _PLAY24 g DM CLKIOOM CPU P 7 u 72
—_—] , NC PCIE_7_D2RN BI41 |peray
SATA4RXN|_AE3 TP_SATA E D2RN , _NC PCIE 7_D2RP BL41 |pERrp7
24 XDP_PCH TCK ML7 |3TAG TCK (| PD) Q SATA4RXP|_AEL TP_SATA _E_D2RP . _ - NC PCILE 7 R2D CN AY37 |pPETN? CLKOUT _DP_N_AN10 DPLL_REF CLK N 17
m < SATAUTXN| AFB TP_SATA E_R2D CN , =PPLVO5 S0 _PCH VO O SATA = . NC PCIE 7_R2D CP___BB37 |perpy CLKOUT_DP_P|_AN12 DPLL_REF_CLK_P e
2 oy XDP_PCH TVB M5 ITAG TV (1 PY) - SATAATXP|_AHE o 1P SATA E R2D CP, PLACE_NEAR=U1800. AB10: 2. 54nm _DP PLANLe g L REF R o
,_NC PCIE 8_D2RN BI43 |perns C
21 T XDP_PCH TDI - UL2 [3TAG TDI (1 PU) SATA5RXN|_AC3 TP_SATA F D2RN . . _NC PCIE 8 D2RP BL43 |pERPS CLKIN_DM _N_BDL7 PCl E CLK100M PCH N 71778
SATASRXP|_ACL TP _SATA F D2RP___, ; _NC PCIE 8 R2D CN __ AY40 |peTng CLKIN_DM _P| BF17 o PCIE CLKIOOMPCH P 7 7s
24 XDP_P T M2 [3TAG TDO SATASTXN|_AJ3 TP_SATA E D 7 7 PCl E D BB40 |pETPS
saTasTXP| AL TP SATA F R2D CP,
75 36 7 (OO} PCl E CLK100M ENET_N - ADA8 |cl KOUT_PCI EO, CLKI N_GND1_N_BB26 PCH CLKI N GNDN1 17
SATAI CovPOL_ABLO - PCH SATAI COVP 75 %6 7 PCl E_CLK100M ENET_P AD50 | kouT_pci ot 0! ! ed by PAIECLKRG# o\ \“anp1_p|_AY26 PCH CLKI N_GNDP1 1
o @m—oPl_CLK R =—"D12|sPl_aik SATAI COMPI | AB12 | 17 SSD _CLKREQ L M4 |pC) ECLKRQD* / GPI O73
o
o m—oPl G50 R L o288 sPI _cso* 7)) SATA3RCOVPO_AF10 507, PCIE CLKIOOM FW N AE49 |cLKOQUT_PCl EIN CLKI N_DOT_96N_M24 PCH CLK96M DOT N 17 75
saTascovpl [ AF12 ] .. POH SATASCOMVP R RO A TR wor POE CLKIOOM EWP o AES1]akouT PO ELP 2 CLKIN.DOT 967 K24 o,  POH CLKOBM DOT P ey vs
; TP _SPI_CS1 L o5 sPI_cs1* SATA3RBI AS|_AH4 PCH_SATA3RBI AS 7 FW CLKREQ L - U8 |pcl ECLKRQL* / GPI O18 é
PLACE_NEAR=U1800. AH4: 2. 54nm
EE W o) SPI _MOSI _R @=—Y8|sPl_wmosi (1 PD-BOOT) SATALED* yW0 PCH SATALED L 17 1R1832 7536 7 PCl E_CLK100M AP_N AD40 |cL KOUT_PCl E2N d CLKI N_SATA_N_AK8 PCH CILK100M SATA N 1775 —
750 7536 7 PClE K100M AP_P ADA2 |cL KOUT_PCl E2P CLKI N_SATA_P|_AK6 P K100M SATA P 717 75
s a rm—SPL_M SO - Y2 |spi _M SO(1 PY) SATAOGP/ GPI ce1| M2 %DPDCZDCS P%_'G(;Ll(%llg DSPA'?}-\JI)?(SRS'VIIQSI(E]Q %24 ow 36 17 AP_CLKREQ L T4 |pCi ECLKRQR* / GPI 020
IPU) SATALGP/ GPI O19| RL 24 2201
57 PCl E_CLK100M EXCARD N AA49 |CL KOUT_PCI E3N REFCLK141 N_J49 PCH CLK14P3M REFCLK 1778
757 PCI E_CLK100M EXCARD P AAS51 |oLKOUT POl E3P e —
L o7 @m-ECLE CLKIOOM EXCARD P o, AL _
=P2|?\1/ERBTC_C{'3_PO-| = 17 EXCARD CLKREQ L B8 |pCi ECLKRQ3* / GPI (25 PCH CLK
— CLKI N_PCl LOOPBACK|_E51 33M PGl I N 72578
; _TP_PCIE CLK100M 4 NY48 || KoUT_PCl EAN DOES THI' S NEED LENGTH %TCH???
R1802! 1R1803 . _TP_PClE CLK100M 4PY50 |l KOUT_PCI E4P
>0k S0K 17 JTAG DPMUXUC TRST L ML |pc ECLKRQ4* / GPI C26 XTAL25_1 N_W9 SYSCLK_CLK25M SB_R 17 74
3 o >1 QR < . VoL ®
v ;7 _LPC AD R<0> 18 33 AD< T s a7 XTAL25_ouT|
R1800! 1R18011/2 20w LF’C 0 A Q Dg 33 IAAAZ 5% 17 20W MF 20T LPC 02 : ° 597 PCl E K100M D_N AB40 |CLKOUT_PCI ESN
201, 2201 It C AD_R<1> R186 1 2 LPC AD<1> 739 a1 75 -
330K iM Q 5% 17 20W M- 20T D 7507 PCl E_CLK100M SSD_P ABA42 |cl KOUT_PCI ESP
9% Soh 7 _LPC AD R<2> X 2 33 1 2 LPC AD<2> 7394175 = === e o = =
2 20W RTC RESET L . .+ LPC_AD R<3> RIBE3 33 1\ \n2 o7 LPC AD<3> . ot ENEL CLEREQ L K P BERiET o O
2U1a] 2201 PCH SRTCRST L, . LPC FRAME R L R1I864 33 LAAN, 2 5% I720W W 201 pC FRAME L 7304175 S
PCH | NTRUDER L_ .. 50 17 20W , TP_PCIE _CLK100M BAF40 o kouT_PEG B_N
PCH | NTVRVEN L, s HDA BIT OK R R1810 33 HDA BI T_CLK o s » TB_PCIE_COLKIOOM GEBRFA2 loLkouT_PEG B_P oM
— - =iyt 59T ZOWWF—20T oD ., _PEGCLKROB L GPI C4 |PEG B_CLKRQ'/ GPI 066 PLACE_NEAR=U1800. AC49: 2. 54mm 2
C18021 1 C1803 s 1 _HDA SYNC R R1811 33 1 2 HDA SYNC  jomysi s XCLK_RCOV A9 o PCH XCL K RCOMVP
e HDA RST R L RI812 33 2 o WDA RST L e PEG CLKLOOM N 2844 JCLKOUT_PCI EGN h
6.2Y 2 2 % o NEARE “E35TT, Z7mm 5% IT7Z0W WF 20T oD = 7= 7+ 7 qom—PEG CLK100M P =846 |a kouT_pai E6P
— . | 0201- 0301- MR 75 25 17 _HDA_SDOUT R R13 13 33 __1Ann ] HDA_SDOU oo 5 7 7 o PEG CLKREQ L > 12 |Pa ECLKROs /P 015 o (MR o1 o K0 TP PCH GPI 064 CLKQUTFLEXO
— 8 18 19 20 -3 .
=PP3V3_SO0_PCH GPIO 20253 L NO STUFF s 337 PCl E_CLK100M TBT_N W4 |cLKOUT_PCI E7TN Eﬁé HEMRRSEL P css| D48 g TP PCH GPI 065 _CLKOUTFLEX1
=PP3V3_TBT_PCH GPI O  » = R1840 75 33 7 ¢OOM} PCl E CLK100M TBT P - W6 |cLKOUT_PCI E7TP — a
| RI876 10K NO STUFF JTAG | SP TNE | TPCPU CLK100M N 1,0 5 el TBT CLKREQ L H P ECRRET LCP 16 e (CHEE 2/ o1 056, 019 g TP PCH GPI 066 CLKQUTFLEX2
N > -~ PVRCK
NN =51 zoWw 20T e NO STUFF 5%
R1877 4.7K 1 B PCH SPKR i\g:o 72 24 | TPXDP CLK100M N - ARL2 |l KOUT_| TPXDP_N %5%)(3/ GPl 067| J51 TP _PCH GPI 067 CLKOUTFLEX3 o
—RIS78 10Kk WV, 5% 20w W 20T oy SATALED L w R1§41 1 12 2 | TPXDP_CLK100M P —a ARLO |CLKOUT | TPXDP_ P @ ’
R1834 10K NN 59T 70w 20T R 21 | TPCPU CLK100M P 1'\/y\2 | e
1 2 DP. 24 2
[ RIB33 10K 3 o oW 0T SATARDRVR BN : ugbw
S NVN~—555— 1720w 20T o 201
R1842 10K LAANA2 FW CLKREQ L 1
R1869 10K 1 5 5% 1720W MF 20T AP CLKREO L e 74 25
R Q 4 1OK 1 2 5% 17 20W M- 20T EX RD KRE! L s 1 .
R1845 10K LAAA 2y i JTAG DPMUXUC TRST L ., Unused cl ock term nations for FCI M Mde PLACE 1A a0 e s am R1886
RI847 10K 1 2 >0 1720w “OT ENET_CLKREQ L 77 3
RT814 10K » 5% TTZ0W W 20T peG O KREO L s 1w [PCH CLK96M DOT_P R1891 10K 1 2 Sow
RISI5 10K 1 \\2 5% TZ0W W 20T 7T O KREQ L . o _PCH CLKO6M DOT N R1892 10K 1 s oo 2201 A
RT8A3 10K — T ZOW 0T e 17 35 o K100M SATA P R1893 10K 5% 17 20W WF 20T SYNC VASTER=J13 M.B SYNC DATE=09/ 15/ 2011
e M2 z0w—z01 iy C PG OIKIOOM SATA N RIBOA 10K 1 A5 T Trzow w—or " PCH SATA/ PCl e/ CLK/ LPC/ SPI
R1846 10K 1,,p2 PEGCLKRQA L_GPl 47 v 75 7 5% 17 20W MF 201 =
RI848 10K 1 ,\\Ar2 oe 720N W 207 PEGOLKROB L GPLOB6 ., s PCLE CLKIOOM PCH P R1895 10K 1 2 O
«__:g\: igi LAAAR : ﬁm o SMBUS PCH ALERT L 1 517, _PCILE CLKI0OM PCH N R1896 10K 1 2 °% 1720W ; 201 Appl e I nc. SCH_NUM>
R18 1 2 9% B _EXTB SEL_XHCI o2 o 120w <ot
18 10K NN oo B EXTB_SPL_XHCL 51 PCH CLK14P3M REFCLK ~ R1897 10K 1 2 _ °
R1ES LA 25— zow—zor— e EXTD._SEL_XHO ¥ 5% I720W W 20T NOTI CE OF PROPRI ETARY PROPERTY:
R1879 10K 1,pp 2 ENET_MEDI A SENSE RDIV ,, ., PCH CLKI N GNDP1 R1870 10K 1 2 THE | NEGRVATI ON_CONTA! NED HEREI N | S THE
J_ 5% 17Z20W PC"' O—Kl N G\IDNl R1871 1OK 1 2 5% 17 20W NF 20T PROPRI ETARY P ERTY_OF_APPLE | NC.
1 Connect to ENET_MEDI A SENSE via alias if HDA = 3.3V. v 5% I Z0W WF 20T T e o e e e 18 OF 132
- Connect to ENET_MEDI A SENSE via 12K R if HDA = 1.5W. L Il NOT TO REPRODUCE OR COPY I T
If HDA = SO, nust al so ensure that signal cannot be high in S3. = 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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=PP3V3_SUS_PCH GPI O
=PP1V05_S0_PCH VCCIO PCIE ,
PLACE_NEAR=U1800. BF19: 12. 7nm

8 17 18 19 20

R1905* 'R1900
10K 49. 9 OM T_TABLE
% 39 =
1/ 200 gé‘éow U1800
2015[ |2201 PCH- PPT- MB- SFF- ES1
o107 N2S N<O> BL21 BGA BL13 FDI_DATA N<O> 072
7107 33 mg N<2> BLos low ey FOOMB1st62 2T e FDI_DATA N<2> w0 72
72107 DM _N2S N<2> BJ19 |pv 2RXN (3 G 10) FDI_RxNe| BD12 FDI _DATA N<2> 072
70 oM _N2S N<3> g BLI7 Iov3RXN FDI_RxNg| BILL FDI _DATA N<3> 1072
FOI_RxNa| AYLS FDI _DATA_N<4> 7107
7210 7 DM _N2S P<0> BJ21 [pM ORXP FDI_RXNS|_AY12 EDI__DATA N<5> 10 72
72107 DM _N2S P<1> BJ23 |pm 1RXP FDI _RXNe| BJ9 FDI DATA N<6> 10 72
72107 DM _N2S P<2> BL19 [pM 2RXP FDI_RxN7| BF10 o FDI DATA N<7> e
72107 DM _N2S P<3> BJ17 |pM 3RXP
DM _N2S P<3> g BII7
FDI_Rxpo| BI13 o FDI _DATA P<0> am w7
72107 2N _N<O> BD22 |pM OTXN FDI _RxP1| BL15 DAT. <1> 10 72
72 10 7 DM _S2N N<1> BB22 [pM 1TXN FDI _Rxp2| BF12 EDI _DATA P<2> 10 72
v oy DM _S2N Ne2> 07 819 Jow 2y ZI2 FOI _Rxpa| BLLL FDI_DATA P<3> -
2o oMM _S2N N<3> o, BBI7 jov 3TXN FDI _RxP4| BB15S FDI DATA P<4> 710 72
FDI_Rxps| BB12 FDI DATA P<5> 10 72
72107 DM _S2N P<0> BF22 Ipm oTxP FDI _Rxpe| BL9 FDI__DATA P<6> 10 72
72107 DM _S2N P<1> AY22 [pm 1TXP FDI_RxP7| BDLO o  FDI _DATA P<7> am o
7107 DM _S2N _P<2> AY19 Jom 27xP e
20 @m-DM_S2N P<3> o, AY17 Iov 3TXP FDI_INT[ BB1O g FDI _INT oo 10 72
FDI_FSYNCo| _BHL2 EDI _ESYNC<0> 10 72 -
PCH DM _COWP ' BF19 |pM zcowp FDI _FSYNC1| BK8 FDI _FSYNC<1> 1072 =PPVRTC_G3_PCH
BD19 |pm _| RCOWP
: FDI _LSYNCO| _BK12 FDI L SYNC<0> o 1:|$g_09|(15
PCH DM 2RBI AS BK20 [pm 2RBI AS FOI_LSYnC1| BH8 g FDI LSYNG<1> = s %,
PLACE_NEAR=U1800. BK20: 2. 54nm 10W
'R1920 2
7250 o DSWRVEN F22__ . PCH DSWRIEN
bow w POH SUSACK L o Figlsisacc (1py %E
5201 oM SYSRST L D_E DPWROK|_A21 - PM_DSW PWRGD am =
9 25 7 @—‘_L]CSYSJR‘ESEF*
= 3 28 WKE L8 e POE WAKEL ~  mruwse 1R1909
o0 59 2a PM_P YS P MLO Isvs_PVROK L 100K
5 CLKRUN'/GPI 082 T2 g PMCLKRUNL ~  yiwma bow
o os ry—PM PCH PWROK M2 Ipyrak > 36
n SUS_STAT*/ GPl 061 %@ 7 25 39 41
s PM _PCH APWROK S |APWROK
s —PM PCH APWROK g, G L
suscLik/ Gl 062/ B3 g, PM CLK32K SUSCLK Ry w0 i
7227 11 PM MEM PWRGD B12 |DRAVPWROK
- FPMMEM PWRGD o, BI2
SLP_s5*/ GPI 063|_F6 PM SLP_S5_L 15 39 66
. PM RSMRST L B20|RsVRST* SLP_s4* (K10 PM SLP_S4 L 7 18 27 36 38 39 66
MRS L =y Slp s Pt g PM SLP S3 L [ 7 15 27 55 39 65
1w PCH SUSWARN L~ o,  CI3 ISUSWARN'/ SUSPVIRDNACK/ GPI CBO
SLP_A* (5C7 - TP_PM SLP_A L 7
wawmm PMPWRBTN L g  KI9jpwRreTN: (1PY) s oM SLP SUS L
SLP_Sus* P2 wp M OLE OO L qomy s e
o 10 20 ry—SMC ADAPTER EN g, HIO laCPRESENT/ GPI GBI
(TPb-Deepsa/ S5) PvSYNGH BBS_,  PM SYNC o =
0 D PM BATLOW L - HLO |BATLOW / GPI 072 (1 PU)
SLP_LAN'/GPICRO| A7 g PCH GPIQR9 s
PCH R _L - F12Ri *

20 19 18 17 8

=PP3V3 SUS PCH GPI O ;1715 19 20

18 24 39

7 18 39 41

7 18 36

7 18 27 36 39 66

7 18 27 36 38 39 66

18 39 66

=PP3V: P ] 61710 20 25 35
=PP3V3_S5_PCH .
R1985 1K 1,pn 2 PM PWRBTN_L
5% 1720W WMF 20T

R1991 8.2K 1 2 PM CLKRUN L
/W\/ 5% 1720W WMF 20T

R1982 10K 1 2 PCH GPI 029
/W\/ 5% 1720W WMF 20T

R1925 1K 1 2 PCl E WAKE L
/W\/ 5% 1720W WMF 20T

R1924 100K ZAAN L PM SLP S3 L

RI921 100K o \AATL o 1720w W 20T Py S P oS4 L

RI922 100K 2 \AATL o 17207 W 20T Py S p_S5_L

R1923 100K . 1 5% TT20W MF 20T pyvgL P SUS L 16 66
IV\/\/ 5% 17 20W M- 20T

R1955'
100K

1/ 280
201,

817 21

OV T_TABLE
U1800
PCH- PPT- MB- SFF- ES1
LVDS | G BKL_ON - M4 || BKLTEN BGA SDVO_TV( K, AU40 TP_SDVO TVCLKI NN B
T VDS |G PAEL PWE ezl oo FO0 Mo e 3 T sovo AN
oqmn-LVDS 1G BKL PWM o 149} pkiTCTL SDVO_STALLN AR51 TP_SDVO STALLN 7
SDVO S ﬁg@nﬂ% ;
NSO e : TP_SDVO | NTN
K46 SDVO | ATS0 g ;
NC BB ) sovd ) ﬁp AT48 o TP SDVO I NTP ,
NCx—Ré2IL_CTRL_CLK arD h
NCx—M0 I _CTRL_DATA SDVO_CTRLCLK| W2 - DPA 1 G DDC CLK N
SDVO_CTRLDATA R44 DPA_| DATA B
NC)(A—H42 LVD | BG (T'PD-"PLTRST#)
NCxAH0 1L vD_vBG DOPB_AUXNL AL oy DPA | G AUX CH N .
DDPB_AUXP| AMO o g DPA IGAUX CHP
NCxAS5L 1L vD_VREFH DoPB HPDLAY42 o DPA | G HPD .
NCX-AS49 1L vD_VREFL
o) oope oy Avas o TP DP 1G B MN<O>
N3 AK44 ) vDsa_aLke g DoPB 0P| AYS0 o TP DP I G B_M.P<0>
NCx-2K46 |1 vbsa_cLk >y DoPB_INLAY44 g TP DP 1G B MN<1> .
=W DoPe 1P AY46 o TP DP 1G B MP<1> .
NCx—2R4GLVvDSA_DATAO* E pore_2N BB44 g TP DP 1 G B MN<2> N
NCMLVDS&DATM* — DDPB_2P| BB46 > TP_DP_1 G B_MP<2> N
AN VDSA_DATAZ* pore_3N BAMS g TP DP 1 G B MN<3> 0
NCx—2K404LVDSA_DATA3* 2 DoPB 3P| BASL g TP DP IG B MP<3> .
]
5 AR44 || VDSA_DATAO o DDPC_CTRLCLK|_T50 DPB | G DDC CLK
N AL || vDsA_ DATAL 0 PPRG, FTRATA 4 qmepDPB | G DDC DATA .
NCx2N6 [LvDsA_DATA2 [a) )
NCx2K42 |\ vpsa_DATA3 DDPC_AUXN_AUS1 DPB_| G AUX CH N °
3 DOPC._AUXP|_AUAS DPB | G AUX CH P .
NARAEHLVDSB_CLK* = DOPC_HPD| BE46 o DPB | G HPD .
NASEA|LVDSB_cLK
9 DDPC_ON_BC49 TP_DP_1| N<O> o
w«AVBO| VDSB_DATAO* &) poPC_op|_BC51 TP_DP_1 G C M P<0> .
NCx—AL49LVDSB_DATAL* DbPC_1N_BD48 TP_DP 1G C M N<1> .
NCx—2I5141L VDSB_DATA2* pbPC_1P|_BD50 TP DP 1 G C MP<1> 0
NCx—AH50L VDSB_DATA3* DDPC_2N|_BF46 TP_DP_1G C M. N<2> .
DDPC_ 2P| BF45 TP_DP 1 G C M P<2> 0
wAMA8 || VDSB_DATAO DDPC_3N|_BE49 TP DP 1 G C M N<3> N
&&LMB7MTM DoPC 3P| BESL g TP DP IG C M P<3> .
- AJ49 || vDSB_DATA2
$>(A_WLVD387DATA3 DDPD_CTRLCLK|_M8 TP DP 1IG D CTRL_CLK ,
%&ﬂ%@ w42 o= TP _DP 1G D CTRL_DATA,
» TP_CRT 1 G BLUE M6 |cRT_BLUE DDPD_AUXN|_AU46 TP_DP_1 G D _AUXN .
, TP _CRT | G GREEN R46 |cRT GREEN DDPD AUXP|_AU44 TP _DP | G D AUXP R
, TP_CRT 1 G RED POV CRT_RED DDPD_HPD|_BK44 TP DP | G D HPD .
, TP _CRT 1 G DDC CLK R49 |cRT DDC CLK g DOPD ONL_BGB1 TP_DP | G D M_N<O> R
; TP_CRT | G DDC DATA gy M9 |cRT_DDC_DATA DDPD_0P| BGA9 TP DP 1G D MP<0>
DDPD_1N|_BF42 TP DP 1 G D M.N<1> N
; TP_CRT | G HSYNC MBO |cRT HSYNC DoPD 1P| BD42 TP DP 1 G D MLP<1> R
; TP CRT IGVSYNC o N1lcRT VSN ooPD_2N BI47 TP DP 1G D MN<2>
DDPD_ 2P| BL47 TP DP 1 G D M P<2> N
R51 IbAC | REF DDPD_3N|_BL45 TP_DP_1I D N<3> N
T48 |cRT_I RTN DOPD 3P| BIAS g TP_DP 1 G D M.P<3> R

SYNC VASTER=J13 M.B

SYNC DATE=09/ 15/ 2011

TTILE

PCH DM / FDI / PM Gr aphi cs

d} Appl e I nc.
®

ERTY_OF APl

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY Pl PLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN TH S DOCUMENT | N CONFI DENCE
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OM T_TABLE
NCx—BH24 ITP1 u1800 LAY NnC
w BK24 [tp2  PCH- PPT- I\/GI:;’; SFF- ES1 AB L NG
BH20 B AWL
NCX— TP QPBD MWD 15462 e X NS
Xx———1TP4 H——XNC
BH16 (5 CF 10) AY2
NCx——TPS F—=—x NC
NCx2NA2 [Tpg AY4 NC
NOxANAO [Tp7 AY6 NG
NCxAR40 [Tpg AYB L NG
NCx2R42 [TPo BAL NC
NCx—220 ITP10 LBAS » NC
NG¢—MBO [Tp11 BB6 o NG
NCx—E3]TP12 BCL o NC
NCx—AM ITP13 rRsVD| | BS o NC
NCx—AT4 [TP14 BD2 NC
AT2 |1p15 BD4 NG
NCxAPLO ITP16 BEL o NG
NG B24 |tp17 BE3 NC
NGse_D24 [TP18 BES o NG
NCx—AD44 ITp19 BF6
NCP/;JDZZ TP20 BF7_ S NG
NCx——=2TP21 BGL NC
BL7 B&XR
NCx———{TP22 X
) e TP PCH TP23 WO |rp23 L BHS o % e
NCx—K30 [TP2a BH4
BJ4 NC
BJS
2% NC
NGO [TPa1 BI7 o NC
NERAZ [TPa2 BK6
BL5 NC
7438 7 B3_EXTA N BJ25 |uSB3RNL [ USBPON|_F24 B_EXTA N a8 74
» [ USB3 _EXTC RX N 8327 lussarne UsePor| 12 g USB EXTAP Gy w Ext A (XHG/EHOA)
USB3_EXTB RX_N BJ31
74 36 7 (TR — ap——— >~ [USB3RN3
. USB3 EXTD RX N BJ29 s USB EXTC N
m—‘—USB3RN4 USBP1N]| 9
usBP1P|_A25 USB _EXTC P . Ext C (XHCl/ EHCI)
437 USB3 EXTA RX P BL25 |sB3RP1 - <
. USB3_EXTC RX_P BL27 | UsB3RP2 ussP2N|_C27 USB_EXTB_XHCI _N 26 74
o pm USB3 EXTB RX P g BL3Llusesres USBP2P| A27 gy USB EXTB XHCI P cpry 2o 7 Bxt B (XHA)
s >—USB3_EXTD RX P 5129 JusB3RP4
usBP3n|_H28 USB_EXTD XHCI _N 26 74 i
weo @mUSB3 EXTA TX N o  BF26 lusssth o Userop] 20 g USB EXTD XHO P oo, . Ext D (XHC) (Mobiles: Trackpad)
. B3_EXTC TX_N BB28 |UsB3TN2
4 % g _USB3_EXTB TX_N o 528 [UseaTs Qa usspan| M6 TP_USB 4N .
sqm-USB3 EXTD TX N o BF30|uss3Tva ussPap| K26 o TP USB 4P, Unused
. N USB3_EXTA TX P BD26 |useaTPL USBPSNL D28 g g TP USB SDN RSVD: SD
9@—£E§ EXTg $§ llz o—~Y28 lusB3TP2 usBPsP|_B28 TP_USB SDP . i
74 36 EX BD28 [UsB3TP3 el BF B B R W |
. USB3_EXTD TX_P BD30 He6 TP_USB W.ANN
@n-USB3 EXID TX P o BOSO0lusE3TP4 USBPEN| 20 g g TP USB WANN W
UsBP6P|_F26 TP_USB_W.ANP . RSVD: W Fi
35 25 20 19 18 17 5 _=PP3V3_S0_PCH GPI O usi D32 USB_HUB_UP_N 2670
R2010 10K 1 2 PCl | NTA L g " 5P7N 0o T e — 1 USB Hub (Al l LS/FS Devices)
AN Pl RQA’ USBP7P| B HUB UP P 26 74
R2011 10K 1 , 5% I720W M 20T py | NTB L - [0 [
_‘2 2 1OK 1/\/\/\/2 5% 17 20W NF 20T PC‘ |NTC L il ca7 C
_‘24__3 10K 1/\/\/\/2 5% TZ0W W 20T oy NTD L - Pl RQC o ussPeN M8 USB_CAVERA N 3z 74 Caner a
== NN 5% T 70w 20T - CASPI R USBPBP| K28 g USB CAVMERA P~~~y s
usBPON|_C29 USB EXTB EHCI N 26 74
19 @MRE@*I GPI G650 USBPQP% 26 74 Ext B (EHC)
1 o BLC 12C MUX_SEL - K44 IREQR*/ GPI B2
10 E_HDD L F46 |REQB*/ GPI B4 UsBP10N|_C31 B _EXTD El N 9
ussPioP| 221 gg  USB EXTD EHO Py s Ext D (EHQ)
, _TP_P TRP_BBS1 F42 |GNT1*/ GPI 0BT USBPLIN| H33 g TP USB BT HSN °
NO STUFF ; TP PCH STRP ESI L o M2 lar2/ cPl 063 USBP11P| F33 g TP USB BT HSP . RSVD: BT (HS)
R2054 10K YN E— PCH STRP TOPBLK SWP L o, D44 |aNT3*/ GPI 085
J_ 5 17 20 (| PU- PCI ERST#) usBP12N|_H30 TP_USB_12N o
= UsPizp| F30 o g TP USB 12P Unused
10 BLC GPI O - AA7 |pI RQE*/ GPl Q2
s 10— AUD | P_PERI PHERAL DET - CliPRF I useP13N|_MB3 TP_USB_ 13N 0
33 19 TBT_PWR REQ L F45 |p Raer/ GPI Ot LFBS&)?P&“%Q Unused
iy, D 1 2C | F40 |pi RQH/ GPI CB —
USBRBI AS* [,C33 — PCHIUSBIRBI AS PLACE_NEAR=ULB00. A33: 2. 54
USBRBI AS|_A33 - | - . . 2. 54mm
o . ‘™ Ci7 XDP_DAO_PCH GPI G69_USB_EXTA OC 1522%70
27 25 PLT RESET L F7 " 000*/ GPI 69| CL7 o XDP L am e %,
=PP3V3 SUS PCH GPI O, 4 1o = @& oc1+1 GPI 00| AL7 XDP_DA1_PCH_GPl O40_USB_EXTB_OC L . %?OW
=PP3V3 S3 PCH GPIO .5 oc2r/aPlot| AL @ XDP DA2 PCH GPIO41 USB EXTC OC L~~~ ;o 2
ZPP3V3_ S0 _PCH GPLO ot 1o 10 0 20 a0 15 25 LPC CLK33M SMC R 51 |oLkouT_Pai ac3*/ GPl o12| D16 XDP_DA3_PCH GPl 042 _USB EXTD OC L 16 24
= o I{_Ecpg_Kés_’l\KAsls_'l\DACPLUS R o E49 | kauT POl 1 ooar/ Gl a3 ALl @ XDP DBO_PCH GPI 043 _USB _EXTB_OC EHCl L am »
R2016 10K 1 2 ITAG GMUX TMVS . 7 ouT2 H48 |o KouT_Pal 2 acs*/ GPl op|_BL6 XDP DBl PCH GPI 9 USB EXTD OC EHCOl L 2 =
ROOT7 10K 1 A5 5% T20W W 20T 5 ¢ 1 2C MIX_SEL o . TP PO_CLK33M QUI3 o I83lakour pas e+/ Gl oro| 23 XDP_DB2 PCH GPI OL0 AP PR EN -
R2018 10K PAAALIE LI i USE_HDD OOB L 2 P K33M P A5 |oLKauT_PQl 4 oc7*/ GPI oL4| HLS XDP P 1 O14 N_STATE 19 24
R203O 1OK /W\/ 5% 17 20W M- 20T w (TPD
1 2
/W\/ 5% 17 20W M- 20T BLC GDI O *
NO STUFF Redundant to pull-up on audi o page
{R2014 igE 1 2 oo 2UD_| P_PER PHERAL_DET 16 55
R2031 1,\/\/\/““2 o oor TBT PVR REQ L 10
NO STUFF Redundant to pull-up on audi o page Y| = =
R2033 10K Do eandant 10 % Y » ﬁ NC WVASTERCITS LB SYNC_DATE=00/ 157 2011
o PCH P UsS
R2069 10K 1,pp 2 orroow—XPP_DB3_PCH GPI Ol4_SDOONN_STATE CHANGE - al B/ TP/ RSVD
R2060 10K 1,5n 2 XDP_DAO PCH GPlI 069 USB EXTA OC L .. Appl e Inc SCH_NUM>
% 20T wvo AT Bt Pl (vn T ISR TR o | .
R2061 10K 1 2 O% 1720w XDP_DA1_P ] B_EXTB L 1o 2 ®
R2062 10K 1 2 XDP P | O41_USB_EXT
19 26 NOTI PROPR ROP :
R2068 10K LANAZ R XDP_DA3 PCH GPl 042 USB EXTD OC L 2 = x | ETARY PROPERTY
R2067 10K o L 5% T2Z0W W 20T ;5 pwR EN o PHGPR ETARY PROPERIY O APPLE | NG, & T8
NNN—5% T 70w 20T 24 35 66 THE POSESSOR AGREES TO THE FOLLOW NG
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Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED

8 I 6 5 4 3 2




6 5 4 3 2 1

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H
Systens wi th no chi p-down nenory should pull all 4 RAMCFG GPI Gs hi gh.
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.
55 25 20 10 10 17 s _=PP3V3_S0_PCH GPI O
RAMCFG3: H RAMCFG2: H  RAMCFGL: H RAMCFGO: H
; ; ; ; ; R2172'| ['R2173 R2174* 'R2175
R2574 is 1K series resistor between U2100 output and PCH i nput to reduce the current between the two drivers.. OM T_TABLE 105 509K 105 %QK
U1800 1/ zg)i& 20w 1/ zﬁx\? 20w
PCH- PPT- MB- SFF- ES1 gl 12201 Ma| 2201
20 XDP_FC1_T | W BIBUSY*/ GPI BGA Grioeg| K42 o, M B RAMCFG3 |
 [omy_EW PMVE_L - H0lcrio e T Pl oo M3 g o« M B RAMCFR2
2 DPVUX_UC | RO - 3lorios ! ) P oro[ D10 o s MB RAMCFGL
% 2 [ SMC_RUNTINE_SCI_L - M5 lcrio7 Plori| M1 o » MB RAMCFQ
, _TP_PCH GPI C8 L7 1CPI OB (1 vty
nEnp-VOLEN 00 0 g S|LANPHY_PWR CTRU/GPIOI2
2« [ XDP_FQ0 PCH GPI OL5 WEM VDD SEL 1V5 L N Glepiasioe ROOGATE| B e  PCH A20GATE 0
2 @ XDP _DD2 PCH GPIOL6 AUD IPHS SWTCH EN PCH o, AA3[saTad4ce oPi OL6 NO STUFF
sz LPCPL ] B44 |Gpi 017 e (170 PECI | AUL2 PCH_PECI 170 43 1 2 PECI 1140 72
0 @o-O0D_PWR EN L < VB [ScLook/ GPI 022 — ]
w0 TBT_GO2SX BIDIR -5 |cPi coa 8 RONPYS g PCH ROIN L 0
% 20 rmy-SMC_WAKE_SCl_L wp—C15 |GPI 027 (170 coepsar 9 _
.. <y XDP_DCD_PCH GPI C26_ISOLATE GPUMEML g Gllism s |2 PROCPVRCD| AULO g, PCH PROCPYWRGD  R2140 0 1,pp2 CPUPWRGD  mrmyuai =PP1V8 S0 PCH VCC DFTERM o a
 @om—IBT_SW RESET L R2180 o0 LAAA 2oy 2 TBT _SW RESET R L - ISP POricPices |D M 201
P 5w B XDP DC1 PCH GPI GB5 MXM GOOD o W2 |cp 85 & THRMIRI P*|yBCO o 0o PM THRMIRIP L R R2156 390 1 2 PMTHRMIRIP L 140 72
2 20 XDP_DDO_PCH B6_DP_GPU TBT SEL 6 |SATA2GP/ GPI 086 e W 1557
2 qomXDP_DDL_PCH GPI (87 JTAG I SP_TCK - VB SATATE Gl cB7 INT3 3V |R6 g PCHINT3V3 L
2 JTAG | SP_TDO - BB T s am
20 JTAG | SP_TDI L0 ISDATACUTO/ GPI CBY DF_Tvs| BCT PCH DF_TVS
2 20 o EW PVWR_EN_PCH - UL |SDATAQUTL/ GPI 048 (1 PLTRSTED 1/ DF_TVS:DM & FDI Term Vol tage
2 @m-XDP_DD8_PCH GPI O49 ENET LOWVPWR PCH g AALISATASGR/ GPIl 049 Ts_vss1| AK10 JE set to Vss when Low
50 41 20 1A SPI ROM USE M.B - K7 |cPI 057 TS_vss2| AH12 J_ Set to Vcc when High
- TS vss3| AK12 — NOo STUFFl
AL TS vssal AHLO R2130
5 — %2@% This has internal pull up and should not pulled I ow
A48 w0 1/ 2 THI'S SIGNAL |'S | NTENDED FOR FI RMMRE HUB AND WE ARE NOT USING I T
A49 - A F 201,
A51
BH1 BL48 —_
BH51 L BL49
o1 VSS_NCTF Q Aot
BJ3 ) 55 25 20 10 18 17 s ~=PP3V3_S0_PCH GPI O
BJ49 vss_Ncrr| 22 C21131
BJ51 cs1 }Lé f—
BL1 D1 2 |
= 2 - e
l U21004_TBT_Cl O PLUG EVENT_I SOL 24
L L » mpIBT_Cl O PLYG EVENT 1| o8
- - 5 |3
'<R2160
10K NC
5%
20W
2201 =
JTAG Isolation due to glitch in and out of sleep =
5 RIEREE oRI TI cAL
25 _=PP3V3_SO_PCH STRAPS @162 =PP3V3 TBT PCH GPLO, 1 .
CRI TI CAL 1
= R21 865SMEN15AFE 1R2162
=PP3V3_S5 PCH GPLO . =« SPP3VS SO PCH STRAPS =PP3V3 TBT PCH GPI O, 1 10K o 1R°()2K 6
=PP3V: P 617 10 10 1 Q160 N %0y SOTS63 O 0w
ZPPaVaS0 POH GO e X2 1 885SVONLSAFE 163 2 ¥ 1
Yoow SOTS63 ["TO oow » @ JTAG I SP_TDO [T Jo JTAG TBT TDO (o
F-3 ] SR
201 201
. JTAG ISP VB |2 I8 o >"ITAG TBT TMVB A
(a8 o e o
1o CRI Tl CAL
R2185 10K 1’\/\/\/2 . FW PMVE L 2 CRI Tl CAL s _=PP3V3_S0_PCH STRAPS —PP3V3 TBT PCH GPI O
RL98 10K e T T o SMCRIIVEST L. /ZPRAVS SO POH STRAPS _Ppava TET PO PO ®162 - e
R2190 100K 1 2 B% LPCPLUS_GPI O ¢ o7 20 ! 1
AN 2T 70w 20T 720w Q160 R21135SMBNL5AFE R2164
1
NO STUFF Mist stuff R2197 when R2180 NO STUFFed. 219 SBSMBNLSAFE R2161 10K sorses o oK
+—RR19T 10K L2 oy LB SWRESET R L . How SoTs63 [*T0 Prow " % "
1 2 2
’\M 5% T ZOW W 20T 2 = 1 w JTAG | SP_TCK O[3 |o JTAG TBT TCK
| R2150 10k 2 PCH A20GATE w0 w JTAG 1sP oL )’ S[FT lo > JTAG TBT TDI N o @ < D
10K /\/\/\/2 5% 17 20W NF 20T PC"' Rc| N L E ® < @
R2155 NN 0 M
5% 1720W W 20T
R2194 10K wol B}
:% 92 10K 1/\/\/\/2 5% 1720W M- 201 7T (Eagesx BI DI R :
4 J U 20 33 SYNC MASTER=J13 M.B SYNC DATE=09/ 15/ 2011
R2193 100K 1 2 O% TT20W ™M 20T "op) RoM USE_MLB
VoW o __PCH GPI O M SC/ NCTF
R2191 10K 1,,p2 oo SNC VAKE SCI_L 20 30
R2111 20K - 1 DPMUX_UC | RQ 2 SCH NUM>
«%_ 9% 100K zml S L2V 20T AUD | PHS_SW TCH EN PCH - Appl e Inc. v
R2] 10K 2 1 > ODD PWR EN L 2 © <E4LABEL>
R2198 10K QWM 1 ° TZ0W W 2%5p ppo_PCH GPI OB6_DP_GPU _TBT_SEL 4 2 NOTI CE OF PROPRI ETARY PROPERTY:
ng:' ;\IérOT\’MQ IPCN gg\Tr\l;NO’;‘ERPEEREI N IS THE
R2116 10K ZANAA S — ENET_LOW PWR PCH o 24 25 R POEEaEMR ACRERS T8 THE FOLLOW NG
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OM T_TABLE
VCCACLK pin left as NC per DG NCxAS5L [vocacLk u1800 VBREF_sus| M7 =PP5V_SUS PCH V5REFSUS X
PCH- PPT- MB- SFF- ES1
a5 =PP3V3 S5 PCH VCCDSW R12 lyoocpswe_3 PED- 5'%15462 ( w7 =PP3V3 SUS PCH VCCSUS USB L 2
vocruss([wo T
, TP_PPVOUT PCH DCPSUSBYP R10 |pcpsuseyp (8 10)
usB
VCCAPLLDM 2 pin left as NC per DG a1 N6 =
PCH out put, for decoupling only NCx——==—VCAPLLDM 2 oo PPSV_SO_PCH VSRER »
PLACE_NEAR=U1800. Elil itSCVmLI;I PPVOUT G3 PCH DCPRTC R15 (—
e u15 |) DCPRTC A AVR
2101 N =3%9Tﬁ323 meft as NC per DG ) § VOCAPLL_SATALAME yNC e ed per DG
0.1 F; s __PP1VO5 SO PCH VCCADPLLA F BF40 lvocADPLLA
X5R- \/)2 s PP1VO5 SO PCH VCCADPLLB F BD40 |\/cCADPLLB é VOCSUSHDA|_V31 =PP§¥aR1V5 SQ P% VCCSUSHDA ¢ 25 25
201 Q !
2178 __=PP1VO5_S0_PCH VCCDI FFCLK AC37 g AA13 =PP1V05_S0_PCH VCCI O 821 23
= 55mA Max, S5mA | dle AB37 | ool FFOLKN 2 AB15
AE39 d AC13
AC15
2 _=PP1V0O5_S0_PCH VCCSSC AC35 |vocsse AFLS
AGL3
PPVOUT SO PCH DCPSST UL7 |pcpssT AGLS
NERECR-W BFFES: 2 T vea d [ AIL7
C2222 1| VALTAGSS. 3V » PP1VO5_S0_PCH VCOCCLKDM _F AP39 vVoooLKDM AL
0. 1UE PLACE_NEAR=UL800. UL7: 2. 54mm N18
Ysr ChRV 2 s _=PP1V0O5_S0_PCH V_PROC |1 O AMLZ Iy pROC | O 2 R23
61 & R25
N16 [voorTe %) w3
= & w25
235 _=PP1VO5_S0_PCH VCCASW AB27
AB29 AVRT =PP3V3_SUS PCH VCCSUS 5
AB31 N27
AC27 R27
16178 _=PPVRTC G3_PCH A29 29
AC31 veesuss_s| [ Re3
C22311: JiC2232 1C2233 AE27 | res
1UF L JLUF JLUF
52 /;— p gg p gg AE29 u33
0588 B35 | < &3 CERV AESL usS
PLACE_NEAR=U1800. N16: 2. 54nm ¢ R19
PLACE_NEAR=U1800. N16: 2. 54rmm u19 LAR33 o NC
= PLACE_NEAR=U1800. N16: 2. 54mm w21 | | VOCASW ABL  NC
e oo fasane
V23 Ne
V25 AC39 =PP1V8R1V5_S0_PCH VCCVRM 8 21
Y21 AE19
Y23 AF17
Y25 VOOVRM ["awis
Y27 AW 1
Y29
Y31

PCH out put, for decoupling only

23

23 218

8 21

8 20 23

23

. =PPLV =y OM T_TABLE
1.44 A Max, 474mA Idle AB21 U1800
AB23 PCH- PPT- MB- SFF- ES1
AC21 BGA
v QP8D- MWD15462
AE21 (7 & 10) vecabac] W1 PP3V3 SO PCH VCCA DAC F 2
AE23 VSSA_DAC|_V50
AF21 g N B
AF23 AF33 pwr t er n2gnd
AR1 veeALVDS( | AGS3 Ly ¢ er ,ngnd
AG23 E AC33
AG25 vssaLVDS( | AE33
AR7 | | VCCOORE § § =
AJ21 - AF37 pwr t er n2gnd
AJ23 DS[ AG37 glar t er n2gnd
AJ25 VCCTX_LVI AG39 lir t er negnd
AJ27 AJ37 dlar t er n2gnd
AJ29 =
AJ31 AMR3 =PP1V05_S0_PCH VCC DM
AK29 veeom [ [LAuLs
AK3L 3 [ AW
AK33 vCcADM _VRM AUl =PP1VBRIV5 SO PCH VCCVRM
AMB3 =PP1 V¢ P WV DFETERM
AVBS AJ13
AI15
g VCODFTERN[ AK15
= AL13
, _TP_1VO05_S0_PCH VCCAPLLEXP AP19 |VCCAPLLEXP Ja}
veespl |Y19 =PP3V3 SUS PCH VCC SPI 823
=PP1V05_S0_PCH VCC O AMVR1
AP27 AP13
ARLS o veeArD! PLL( [ AP15S %
AR23 VCCAFDI ) AUL9 =PP1V8R1V5_S0_PCH VCCVRM
AR5 o
AR27 8 AB19 =PP3V3_S0_PCH VCC3_3
AR29 | | vea o > AC19
AT13 AF6
A3 BK28
A5 vees_s| | R4
AU27 EES
A9 w7
AU35 V37 PP3V3_S0_PCH VCC3_3_CLK F
AVB4 [vao T

SYNC MASTER=J13 M.B

SYNC DATE=09/ 15/ 2011

o PCH PONER

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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AA7

OM T_TABLE

AA9

AALL

AA39

AALL

AA43

AA45

AB2

AB4

AB17

AB25

AB33

AB35

AB37

AB50

AC7

AC

ACL1

ACL7

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

AGAL

AA3

AGAS

AH2

A7

AJ1l

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- MVR15462
(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

AVv48

AV50

BB50

BC11

BC13

BC16

BC18

BC21

U1800
PCH- PPT- MB- SFF- ES1
BGA
QP8D- MR 15462
(10 OF 10)

VSS

VSS|

J45

L11

L21

L31

T11

SYNC VASTER=J13 M.B

SYNC DATE=09/ 15/ 2011

TTILE

PCH GROUNDS

d} Appl e I nc.
®

'<SCH_NUM>

"<EALABEL >
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L2406 1 » =PP1V05_S0 ,PCH VCCI O SATA (Pot 150 1 05V Py
10UH 0. 12A- 0. 360HM PO VOSUSS 3 BYPASS 21205 =PP1V8_SO0_PCH VCC DFTERM 28 = _SUS_PCH =
s _=PP1VO5 SO PCH 1Y YY L2 ., PP1V05 SO PCH VOCCLKDM _F 2 (P S (58 3 3V YR 1C2444 |1 C2452
0603 R ; 2 u s =PP3y3 SUS PCH VCCS 1C2440 %Otgégl %&%@ 1C2446
mEﬁ%E:?E\LIE LAGE NEAR UL800 AJL3 2 Sdrm o/:lUF: 5 X'gR 5 XgR PLACE NEAR U1800 (27 2 S4mm %‘(}Dj';
Soa1l 102484 |rc2413 2 %ﬁcem R o 2 éiél
TOUF g ot UF = Qg UF 0201
PLACE_NEAR=UL800. AP39: 2. 54nm 2 0% 2 - CERM 2 }-4) CERM L — =
CERM X5R 0201 0201 = =
0402-2 ¢ PLACE NEAR U1800 AB15 2 54mm
— PLACE NEAR U1800 R27 2 54mm 1 PO VCCSUSHOA BYPASS PLACE NEAR U1800 AGL3 2 54mm D
P m; s e (PO HD Audi 0 3 31 SV VR
2 m s _=PP3V3RIV5_S0_PCH VCCSUSHDA
1C2441 .+ =PP1V05_SO_PCH VOCSSC =m0 ZPPAVE SUS PCH VOCSUS
UF 1
LAcE R wns00 vaL 2 sarm - ?83’/} 1C2475 C5F476
2 _=PP1V05 SO PCH V. _PROC | O X538 CERM %OLJE p %‘Oég,
R2450 R Y TR I Rk
. _=PP3V3 SO PCH VCCADAC 1,72, 2 . PP3V3, SO_PCH VCCA DAC F .. C2416 1 12417 |1 2430 = 1
18w i3 TR0 4 W 4. 7UF AUF -0 1UF =
K : 20% o — 149
: A Sl [ T2 oo |7 308, com
PLACE NEAR U1800 AML7 2 54mm 4 0201 0201
PLACE NEAR U1800 AML7 2 54mm e
FLACE NS anog AT 2 3am v+ =PP3V3_SUS PCH VCC_SPI
— 1
C2450 1| C24511| C24551 - J_CGF‘“‘Z
102L§|; 0.1 %33 0.01 %33 A N 1800 v20 2 Sarm . %pgg, 21 17 5 ZPPIVA PCH_VCCDI FECLK 25 20 _=PP1VI PCH VCCI O
6, 3V 2 . 2 X5R
S T XSR G5 7| R 5By I o 12434 5500
. - L N Ir v w2 T 4O,
e 1 a2 2 s = = o ZPPLVOS S0 _PCH VCC DM 2 %56, i
FEACE R hong R 2 S
1 9}3;119 1 =
_ 2
o ZRPIVOL SO PeH VOC DM rarce e con WWT & él o =PP3V3_S5_PCH VOODSW C
1
(135;118 L 2499+
0! .
. _=PP3V3_S0_PCH 5 )g(gég, P Vs 3 Bveass PLAGE NEAR U800 R12 2 S4mm 8; % -
= (ot r 3 3 P Y5R. (S——
s _=PP5V_S0_PCH o e i1 & Folover 0201 SR GERY I .. ZPPLV05_SO_PGH VCC CORE o st i
(ot et erence for 5 Toerance on par) .
. D2400 = 1C2481 (1 C2482 |1 C2483 (C2460:1:
/) UF F oL TUF 10U
[ BATRADW X G 2 éoé" 2 ééﬁlé" T2 éo v cerafsdy 2
e oo e 8361 8351 8361 040225
PP5V SO PCH V5REF ° J_
. LacE neAR Uisoo sez1 2 sam
5 IS 3 FLAE N g e 2 3am 1
f@%%:mw FLAGE NAR L1800 ABST 5 Samm =
__ =PP5V_SO0_PCH V5REF . |
PLACE neAR U180 has 2 Sarm =
T : + 25 _=PP1VO5_S0 PCH VCOQI O
PLACE_NEAR=U1800. V37: 2. 54mnm =
PLACE_NEAR=U1800. V37: 2. 54nm
1C2429 (1 C2414 |1 C2407 |1 C2463 C2401:
., _=PP3V3_SUS PCH Cﬁp ° Cﬁ —C2F UF 10UF ——
o =PP5V. P o v 15 v . ol v L2460 PCH VCCADPLLA Fil ter p o T o Ta i, T, 8% o2 T
L s . (P T 5 s on R2460 10UH 0. T2A° 0. 360HM (PCH DPLLA PVWR) 8361 8361 8361 0361 CEEEE
B R2401g D2400 » _=PP1V05_S0_PCH_VCCADPLL 1,902 PP1VO5 SO _PCH VOCADPLLA R 1 (Y Y Y 2 B
. 0603
L o5 /) BATSADW X- G Sy VLR W BTS2 W
201 3 O — 402 1 C2403 |t L
- T000F BAE ieeunes Ae 2 s ]
PP5V_SUS PCH V5REFSUS T, &% T, 8% 15 PLACE_NEAR=U1800. BF40: 2. 54M PLACE_NEAR=UI800. AU29: 2. 54nm
| . PLACE_NEAR=U1800. BF40: 2. 54\MM 2 CERM X5R 2 CERM X5R 8.3V gtﬁg“%ﬂiggg ﬁgg % ggm
Vi ACGE=5V - 1206-1 Jp%RgilNaAptuwoo BF40: 2. 54MM 5351 -
C24381 &Eﬁ%&:ﬂ?&
0.1 %) __ =PP5V_SUS_PCH V5REFSUS
PLACE neAR U800 187 2 Sarm 2 =
C%O =, 21 s =PP1VO5_S0_PCH VCCASW
= L2465 PCH VCCADPLLB Fil ter
R2465 10UH 0. 1T2A° 0. 360HM (PCH DPLLB PVR)
1,92 PP1VO5 SO PCH VCCADPLLB R 1 2 PP1VO5 SO _PCH VCCADPLIB F 2] 1 C2F4261 C2F456 1 F496 C2£122UEF3 E C2£122U9 E -
| : 0603 — : f— o o _
V1 S TR AERS f W o AR A NG T
_ »mes__=PP3V3 SO_PCH VCC3_3 %o R R R xor Bt xor Bt
w2 s =PP3V3_SO_PCH VOC3_3 »ns =PPGVE S0 PCH VOIS 3 L C2462 1 C2465 : C2466
12421 12423 AR R & . ) 2hen gy eeeuenmebuw —
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i( g’ i( g’ 2 %2k CERM PLACE_NEAR=(11800. BD40: 2. 54MM PLACE NEAR U1800 AB27 2 54mm
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«. =ppvcaoso xop . CPU M cr 02- XDP 2+ =PPVCCI O SO_XDP
CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP  PLACE_NEAR=J2500. 52: 2. 54mm
p 3
XDP_CONN Use with 921-0133 Adapter Flex to 72 20 1 _XDP_CPU TDO R2510 s1 AN 5% 17 20W M- 201
. =PP3V3_S0_XDP__ DF40RJ&-26r5000-0 v support chi pset debug. XDP  PLACE_NEARSUL000. K61: 2. 54mm
NO STUFF SORE- 0 72 21 XDP_CPU_TDI R2511 51 2 AAA A o rroow ot
1 kg
R25‘&9 62 /) 61 XDP  PLACE_NEAR=U1000. H59: 2. 54nm
o % N 72 24 11 _XDP. T 12 51 1
1 5% 1720W W 20T
Abgvz 26 ot XDP  PLACE_NEAR=U1000. J58: 2. 54mm
7 1y XDP_CPU PREQ L OBSEN_AO —— 1002 s COBSEN_CO CPU CFG<16> amo 722011 _XDP_CPU TCK R2513 51 2pp2
7 1y XDP_CPU PRDY L ORSEN_A1 —— 900" ot OBSEN_C1 CPU CFG<17> o o 2 5% 17 20W W 201
= - g o0 7 —— = R2514 51 XDP  PLACE_NEAR=UL000. H63: 2. 54mm
(R2560- R2563) 21 [y XDP_BPM L<0> CBSDATA_AQ — 900" oo CRSDATA_CD CPU_CFG<0> am = 20 XDP CPU TRST L ZAAN A s row——7oT
YOoP BPM Leds R0560 8(DP1_CPU: ZBPM 72 u Ey—XDP_BPM L<1> OBSDATA_A1 — 5 o6 1; — OBSDATA_C1 CPU_CFG<1> am o 2 €
72 1 D N5 0 0
o XDP BPM L< 0 5% 17/ 20W M- 201
e e VTS :zg D% TN L D e o W e 1002 e o 2> e
= - XDB_BPN L<6> R52R5— M om0 =0 I OBSDATA_A3 100 0117 o OBSDATA_C3 CPU_CFG<3> am = 7
= I 7 00
MV swtrzow o 2 10 g CPU_CEG<10> OBSEN_BO ——200 012l _oua OBSEN_DO CPU_CFG<8> amo
(R2564- R2567) 7 10 oy CPU_CEG<11> OBSEN B1 —>— 210012 _oms OBSEN D1 CPU_CFG<9> am = 7
XDP_CPU: CFG 24 25
e _ 0 0
7 10 oy CPU_CFG<12> R2564 0 i 2 XDP_OBSDATA_B<0> OBSDATA_BO -2 27 OBSDATA DO CPU_CFG<4> ame
7 10 my—CPU_CFG<13> R2565 0 AN L XDP_OBSDATA B<1> OBSDATA_B1 = OO0 = OBSDATA_D1 CPU_CFG<5> ‘Z 2
= o ormy_CPU_CFG<14> R2566 0 1%2 5% 1720W W 201 = T e = <@
7 10 oy CPU_CFG<15> R2567 0 1 np2 on TP XDP_OBSDATA_B<2> COBSDATA B2 00018 ot COBSDATA_[2 CPU_CFG<6> amo XDP  PLACE NEARRILBAL. 1. 2. 54
° XDP DATA B<3> o o 3§ 35— - = NEAR= . 1:2. 54nm
op BS 3 CBSDATA_B3 =00 0 e CRSDATA_[33 CPU CRGe7> am = R2515 0 1 an2 I TPXDP CLKIOOM P s
0 0 YW\ 5w 1roow o010
72 20 1 rEy—CPU_PWRGD @&Qg 1K 1 2 = XDP_CPU_PWRGD PWRGD HOOKO w9002 e L TPCL K/ HOOK4 72 XDP_CPU_CLK100M P XDP  PLACE_NEAR=R1840. 1: 2. 54nm
PLACE_NEAR=ULO0O. G60: 2. 54"'_"’)\</D\'/3V % 1720w W 20T | XDP_CPU PWRBTN L HOOK1 200" o L TPCL K#/ HOOKS - XDP_CPU_CLK100M N R2516 0 1 pp2 LTPXDP CLKIOOM N (i
L PWRE 0 VCC_OBS_AB 44 43 VCC_0BS_CD °
° "@Mmmmé%mn—}n’\/wz 5% I7Z0W W 20T XDP_CPU_CFG<0> HOOK2 -0 gg 15 RESET#/ HOOK6  XDP_CPURST_L XDP  PLACE_NEAR=U1000. G3: 2. 54mm
XDP | XDP_VR_READY HOOK3 900l o DBR##/ HOOK? XDP_DBRESET L g R2505 1K 1, p,2 CPU RESET L am e
72 28 ,o@wmﬂmﬁ%%ﬁvwz —— 59 o ]49 NOTE: XDP_DBRESET L pul |l ed-up to 3.3V on PCH Support Page g
2 (BST2 <OP 12 20y =SMBUS XDP SDA SDA —— 20015 o DO XDP_CPU TDO am 2
0 3 1 PM PCH SYS PWROK  R2504 330 15, 2 w2 = p—=SMBUS XDP SCL SCL -0 012 » TRSTn XDP CPU TRST L foomy 12 22 72
< 5% 17 20W MF 20T TCK1 NCX2d o o35 e DI XDP_CPU _TDI oo 11 24 72
7 2 11 @ XDP_CPU_TCK TCKQ - 0ol o NG XDP_CPU_TNS oD o = 72
60 59 XDP_PRESENT#
(R2520- R2537) R2581 R2580 XDP °° XDP_
XDP Sl GNALS ~ XOP pCH S| GNALS 1K Uk W G200 64 63 *62501 PCH SI GNALS Non- XDP Si gnal s
2 XDP_DAO_USB EXTA OC L R2520 33 1 2 XOP_DAO_PCH_GPI (69 USB_EXTA OC L 10 28 1Y e 7
< AN 2571 W am 4 v
- o XDP_DAL_USB EXTB OC L R2521 33 1, /\av2 7% TT20W 2T xppP_DA1_PCH GPI USB EXTB OC L[ amua TR GHR ;r 51850847 —|;04o'z°EFW'
2 qm—XDP_DA2 USB EXTC CC L R2522 33 LAAAZ o% v W 20T xp DA2_PCH GPI ©41_USB_EXTC OC L am - 21 10 qgmpXDP_DAO_PCH GPI 069 _USB EXTA OC L R2590 0 1 2 USB_EXTA OC L s
2 oy XDP_DA3_USB EXTD CC L R2523 33 1wz o TT 2T XQP DA3 PCH GPI D42 USB EXTD OC L[ amy 1 24 10 oo XDP_DAL_PCH GPl O40_USB EXTB OC L RP591 0 1\ \\/2 o T20W W 20T USB EXTB 0C L o3,
_ : 0 = 20 10 [y XDP_DB2_PCH GPI O10_AP_PVR EN R2596 0 1, \n2 >0 o0 W 20T AP_PWR_EN 10 6 8
28 §$ DBDBol @E EerXTB g Eﬁ :: «%g%g gg DY S— xggéoso PCH GPI 043 USB EXTB OC EHCI 1 2 10 XDP _DB3 PCH GPI 014 SDCONN STATE CHANGE RP597 0 1 2 5% TT20W W 20SHOONN STATE CHANGE 2
B R 1 2 5% DB1 ] B EXT y Y N ) °
e T 92082 Aty AR DO LS9 DI G B0 LGm«  nore This 13 not the standard XOP pinout. . g XGP DG POH GPI 05 SATARDRVR EN RR573 0 et o xravoeum e g
-+ coy_XDP_DB3_ SDCONN_STATE CHANGE __ R2b577 33 1%2 5% _IT20W WRip PCH_GPl OL4_SDCONN_STATE _CHANGE _rm 1 20 Use with 921-0133 Adapter Flex to 70 o ’
2 @ XDP_FCO_MEM VDD SEL_1V5_L R2528 33 1 an2 o T ¥ @B FGD_PCH GPI O15. VEM VDD SEL 1V5 L =™ support chipset debug. 220 XDP, P 1 1 ATE, M L 1 2 o | SOLATE M L 2 [
op FCL RO529 33 ST 20W 20T = 2017 XDP P | Cp1_DP_A I 72 0 1 2 DP_AUXCH_| s
2 2 20 2 o
< = AN A —sor—Trzow——oT XDP_FC1_TBT QO PLUG BVENT 20 20 qo—XDP_ECL_TBT_Cl O PLUG EVENT R2574 1K . 2 TBT_Cl O PLUG EVENT_| 2
2 XDP_DCO_| SOLATE_CPU_MEM L R2530 33 1,pp2 XDP_DCO_PCH GPl 28 | SOLATE_CPU MEM L 20 20 °
-+ EF_XDP_DCL_NKM GOOD ROD31 33 1\ o0 1720w w201 XDP_DCL_PCH_GPl 085 XM GOOD =2 ., PCH M cr 02- XDP _=ppavs_s5_xop,
- I XDP_DC2_DP_AUXCH 1 SOL RDB3D 33 1 WA\V5 5% TZOW W 20T b ey PCH GPLOPL_DP_AUXCH L SOLaes & .0 PPDDR: 1V5
- T3 XDP_DC3_SATARDRVR EN R2D533 33 4 V5 5% W W 20T ypb b3 POH_GPI OLO_SATARDRVR EN g 1 - R T AL > XDP_FCO_PCH GPIOL5_MEM VDD SEL 1V5 L R2595 0 iapp2 oo o MEM VDD SEL_1V5 L gy
2 my—XDP_DD0 DP GPU TBT SEL R2534 33 LAAAZ 5% I720W W 20%pp ppo PCH GPI CB6 DP_GPU TBT SEL @m 20 XDP_CONN
2 m—XDP_DD1_JTAG | SP_ TCK R2535 33 1\ AAl2 2% 1720w XDP_DD1_PCH GPI Q87 JTAG I SP_TCK 20 2 J2550
o DF40RC- §0DP- 0. 4V 20 20 qom—XDP_DD1_PCH_GPI (87 _JTAG | SP_TCK R2575 0 1,552 JTAG | SP_TCK oy 20
2 m>—XDP_DD2_AUD_| PHS_SW TCH_EN E%gg? 33 1,02 XDP_DD2 _PCH_GPI OL6_AUD_| PHS_SW TCH _EN_PCH g, 20 2« st- 20 20 omy—XDP_DD2_PCH GPI OL6_AUD_L PHS SWTCH EN PCH R2576 0 1, \\2 °7 1"”""%@1%@ SW TCH_EN_PCH o 20 2
2 [ XDP_DD3_ENET_LOW PVR 33 1 AANZ o 1rrow 2P DDG_PCH GPI 049 ENET_LOW PVWR_PCH om0 2« 62 O 61 20 20 oo XDP_DD8_PCH GPI O49 ENET LOW PWR PCH R2577 0 1app2 ST ITTZOW W 20T ENET_LOW PVR_PCH oo o 2 2=
PCH XDP Signal |solation Notes: 4 1
- Following Intel’s Debug Prot Design Guid for HR and CR v1.3 ; _TP_XDP_PCH OBSEN_A<0> OBSEN_AQ ) gg 3 o OBSEN Q0 XDP_FCO_MEM VDD SEL_1V5_L 24
doc id 404081. , TP_XDP_PCH OBSFN A<1> OBSEN A1 —s— 00" omb OBSEN C1 XDP_FC1 2
Initially, stuffing both 33 and O ohns and val i date whet her 86 oL
it is functional in that state, else add BOM options. 2 XDP_DAO USB EXTA OC L OBSDATA_AQ o=——30 012 o OBSDATA_CO XDP DCO0 | SOATE CPU MEM L 24
- For isolated GPIOs: . _XDP DAL USB EXTB OC L TA_Al —— 200l omp OBSDATA _C1 XDP_DC1 MXM GOOD 2
- ’Qutput’ non-XDP signals require pulls. 14 5 o8
- 'Qutput’ PCH XDP signals require pulls. . XDP_DA2_USB EXTC OC L TA A2 =190 015 s OBSDATA_C2 XDP_DC2_DP_AUXCH | SOL g
.« XDP_DA3_USB_EXTD_OC L OBSDATA_A3 =800l o OBSDATA_C3 XDP_DC3_SATARDRVR _EN -
20 19 | =
0 0 =PP1V05_SUS PCH_JTAG
, _TP_XDP_PCH OBSFN B<0> OBSEN B0 =20 012 e OBSEN DO TP_XDP_PCH OBSFN_D<0> A ’
., _TP_XDP_PCH OBSFN B<1> OBSEN _B1 pilg 22 oo z: PG OBSEN D1 TP_XDP_PCH OBSFN _D<1> 7 YoP PCH Too R2550 51 XDP  PLACE_NEAR=J2550. 52: 2. 54mm
O 24 17 2 1
R252x, R253x, R257x and R259x shoul d be pl aced where signal path . _XDP DBO USB EXTB OC EHCl L TA_BO o2 Og 27 o COBSDATA_DO XDP_DDO DP_GPU TBT SEL 2 M5 oW oo
needs to split between route from PCH to J2550 . XDP DBl USB EXTD OC EHCl L TA_B1 pGEL 2 o ORSDATA D1 XDP_DD1 JTAG | SP_TCK - XDP PLACE_NEARFULBOO. K5: 2. 54mm
and path to non- XDP signal destination. N 32 gg 31 - = XDP PCH IO R2551 51 AN 5w zow ot
.. _XDP_DB2_AP_PWR_EN OBSDATA B2 o=——40 0132 omp OBSDATA D2 XDP_DD2_AUD | PHS SW TCH EN 24 XDP  PLACE_NEAR=U1800. H7: 2. 54mm
.« _XDP_DB3_SDCONN_STATE_CHANGE TA B3 =90 01 ot ORSDATA_D3 XDP_DD3_ENET_LOW PWR 2 2 XDP PCH TMB  R2552 51 2,,p 1 i, -
XDP 38 37 - 6 17 20W 70T
0 0
00 20 ALL_SYS PWRGD R2584 1K 1 2 XDP_PCH_S5_PWRGD PWRGD! HOOKQ 49 39 L TPCLK/ HOOK4 __TP_XDP_PCH_HOOK4 XDP  PLACE_NEAR=U1800. J3: 2. 54mm
= - % - 0 0 - 4
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o PM_PVRBTN L B%§85 0 1 5 VCC_OBS_AB 44 5 o143 VCC_0BS_CD J_
PLACE_NEAREU4000. P177 2. 54nm 5 TP XDPPCH HOOK2 HOOK2 -0 0125 o RESET#/ HOOK6 XDPPCH PLTRST L am = 1K series R on PCH Support Page =
TP_XDPPCH_HOOK3 HOOK3 T D ET A DBR#/ HOOK7 XDP_DBRESET_L D - o o 2
50 49 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
0 0 e
12 20gry-=SMBUS_XDP_SDA SDA —— 20015 g DO XDP_PCH_TDO am e -
22 20 [y =SMBUS_XDP_SCL sal DR, Dl TRSTn TP_XDP_PCH TRST L ; SVl VTSN [ Y N 2 SNC DATEZ0 /7 13/ 2010
TCK1 NC28 N DI XDP_PCH _TDI oo v e CP CH DP
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IRSECT Dl -l XDP_PRESENT#
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itch Preventi on

=PP3V3_S3_PCH GPI O

PCH Reset

But t on

Pl at f or m Reset

Connecti ons

s =PP3V3_SO_SB PM
Unbuf f er ed R2681 — LPC RESET L o
2 = LPCPLUS RESET L
ORI TI CAL |8 1 C2650 Dk s ST - LN PRSP — (D
— G UF Wi R2683
G 2 ECVI 40 1 2 LRESET_L %
5%
220 ENET_LOW PWR_PCH 1 7 ENET_LOW PVR . S 710 50 i3
o 25 10 [y PM PCH PWROK 2@1 E Y1 jlesnnd R28371 Miaw
m FW PWR EN PCH T 5l 8 val2 EW PVR _EN . 1 2 PCA9557D RESET L rm o
™ 51A2 Y. D 5% XDP g
L g2 § ML
XD o R2689
I SI LK_PART=SYS RESET 1’\/5\%\/2 XDPPCH PLTRST L g =«
1
465}9’
[ SDCONN_STATE_CHANGE | SOLATI ON
CRITI CAL |8 1 C2652 SPP3V3 S3 SDBUF , s _=PP3V3 SO RSTBUF Buf f er ed
el O
2 2 v, 2+ oy SDOONN_STATE_CHANGE 1C2630
SOTB3I3 062 SO?KL/UF CRI Tl CAL
- TBT PWR EN PCH 1 7 TBT PVR EN . CRLTI CAL - =PP3V3 S4 SMC, . 5 5 _MgZ4VHC1Go8 -
e LPC PVROWN_L. 2/ E " = TC?Ss%%BeéFEAPEf %1 B : 2 PLT RST BUF L %@m
20 AUD_| PHS SW TCH _EN_PCH Slas B vol2 AUD | PHS_SW TCH EN o = 5 5 L R2641* ,U2680 ke RS TRE 4 VY RASES ’
o0 25 10 PM _PCH_PWROK 6 A 470K 1w
[mmog B2 U 4 (2630 o 3 1R2680 ok
b o o, eER L 190K = =TBTRESETL gy
I 8 8% yé—zw R2688 Series R on Pg38, R3803
2
1 SDCONN_STATE_CHANGE O (s b LARA 2 AP_RESET L D
- 5%
= w03 25 0 1 (iv R2693
= 1 2 BKLT PLT RST L -
Q@640 A oD
. . . ) SSMBNG7FEAPE 10w
33 MHz C ock Series Term nati on ;i s ‘
640 20tz _ 'k
SSMBNB7FEAPE o,
NS7F B JAT Lo L - Buf fered CPU reset
R2G55 %, - SDCONN_STATE CHANGE_SMC # spoon STATE TCHAREE | Nvl—n—l R 11 AL
PLACE_NEAR=UL800. G51: 5. 1M 53 o] BT |»
s 1 —LPC_CLK33M SMC R 1 2 LPC CLK33M SMC e S = = 1 %5%%9@7
5% =
1’2‘13‘” R2656 R2630 2] e PLT RST CPU BUF L — CPU RESET L o -
(. LPC_CLK33M | PGP (R/ARE-NEAR=U1800. E49: 5. 1 22 LPC L K33M LPCPL o o 201918 17 s _=PP3V3_S0_PCH_GPI O LAANE— DP_AUXI O EN | NVERSI ON NS 1R2°“K6E—957‘50E ROE VTT vol tage divider on GPU page
uzfo;:é’w 1’2(|\§W 0P Al C26901 a5 100K
1 CRITICAL 9 o 0. L5 —— Re g
VESMQF I—D' S c“éo\zf : 2402
R2659 SSMBKISFV | C3613£F) 1
N 0/
» cmy_PCH_CLK33M PRAGUHEAT-ULB0O. 45: 2. S4MM 5. 1M ,\ff/\z PCH CLK33M PCILIN o s s 1 en S%Lé;ﬁz L
1/5’\’%:/8W 1[c™ s > 01
PL 2 v oy DP_AUXCH_| SOL 1

System RTC Power Source & 32kHz / 25MHz O ock GEnera;or

VDO O 25M A SB O AL o ) ., =PPVBAT G3_SYSCLK PCH uses HDA _SDO as a power-up strap. |f low, ME functions nornally.
) 25M A power rai or circuit.

" - If high, ME is disabled. This allows for full re-flashing of SPI ROM
VDDl O_25M B: Ethernet power rail for XTAL circuit. %' nCoﬁl- lOéI - \3/B4A;V( g&)?h?‘ng‘ ég;”: RO SMC controls strap enable to allow in-field control of strap setting.
VDDl O 25M C: Thunderbolt power rail for XTAL circuit. e Q620 & 5V pull-up allows circuit to work regardl ess of HDA vol tage.
. . . s =PP3V3_S5_SYSCLK —
NOTE: VDD_25M nust be powered if any VDDl O 25M x is powered. Soin-Coll & Bhot - 3. 42V G3Hot s =PPS5V SO PCH
Coin-Cell & No G3Hot: 3.3V S5 1
No Coi n- Cel | : 3.3V S5 2620
GreenCl k 25MHz Power s =PP3V3 SO SYSCLK No bypass necessary %,
Q620 1°W
NO STUFF SSMBN37FEAPE 2
R2607 SOT563 (UD’ SPI _DESCRI PTOR OVERRI DE LS5V
0
Et her net XTAL Power (Unused on J5) - 5% : GN% SYS%TI:: T e ZPPIVIRIVE S0 PCH VOLSUSHDA T
D . o
SB XTAL Power . =PPVDDI O SO_SBCLK Agg}é’ Aetol o N o i [ 3T 9 | SPI_DESCRI PTOR OVERRI DE
TBT XTAL Power » =PEVDDI O TBT CLK & 5 X |VBAT and +V3.3A are
| g ht internally ORed to QGZO (28
NO_STUFF 10608 8 % ? |create VDD RTC QUT. SSMBNBTFEAPE |,
1 1 1 1
z6241| 6221 G2620:| [ 2602:| 12600 | +va. A shout d be 11 rst ]
céi{';;— C% N e céé;; o iﬁlﬂé\/ i( o SLG3NB148A avai |l abl e ~3. 3V power 2fet—s 1775
5 5 5 2402 405°F CRIT%’%:AL to reduce VBAT draw. 1
11 | vppi o 25M A 32Kz 12 SYSCLK CLK32K RTC o 20 3 rmy—oPl _DESCRI PTOR OVERRIDE L | 1
CRI TI CAL 6 | vDDI 0_25M B =
= 14 |voDi 0 25M C  25Mz_Al 9 SYSCLK CLK25M SB 1778 SYNC VASTER=NASTER SYNC DATE=NASTEH
C%26Pcl):5 R2605 25Mz_g| 8 TP _SYSCLK CLK25M ENET TTTLE .
2y SYSCLK_CLK25M X2 N 25M7_| 15 SYSCLK_CLK25M TBT o 7 Chi pset Support
J, CRITI CAL —=PPVRTC G3_QUT . TR e |
S0V - voD_RTC auT| 1 & For SB RTC Power le Inc <SCH_NUM=| D
o @NCYZ 05 M o THRW - AP -
NC 25, 00OMEZ- 20PPM 12PF- 85C e i 610 = <E4LABEL>
2606 - : - 62 NEIERS =1 NOTI CE OF PROPRI ETARY PROPERTY:
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. =PP3

USB MUX FOR LS/ FS | NTERNAL DEVI CES

BYPASS=U27000. 5: : 5MM

BYPASS=U2700. 5: : 2MM

USB_HUB
C2700 1 C27011 C2702 1C2703
a7 L = 9t — AT
] e —F B ]2 oo
J__ BYPASS=U2700. 15: : 2MM
- BYPASS=U2700. 10: : 2MM
BYPASS=112700 23:: 5MM BYPy =
C2704 1 C27051 C2706i 708 1
4. 708 —— 0. 10F —— - 1UE
SR S éoﬁf

il 2700

BYPASS=I EZ?OO 36::2MWM

BOM GROUP BOM OPTI ONS

HUB_ALLREM HUB_NONREML_0, HUB_NONREMD_O
HUB_1NONREM HUB_NONREML_0, HUB_NONREMD_1
HUB_2NONREM HUB_NONREML_1, HUB_NONREMD_O
HUB_3NONREM HUB_NONREML_1, HUB_NONREMD_1

NON_REM 1 :

%

PART# DESCRI PTI ON

REFERENCE DESI GNATOR( S)

CRI TI CAL

BOM OPTI ON

19750485 1

XTAL, 24MHZ, 60PPM 16PF, 2. 5X2X0. 55|

90C

Y2700

CRI TI CAL

10
15
23
29
36

HUB_NONREML_0
R27 041

b?

J5 USES 197S0181 FOR Y2700

g

1 C2713 1C2

L 714
o

TRACKPAD/ KEYBOARD FOR D1/ D2,

SMC DEBUG PORT FOR D1/ D2, TPAD/ KBD FOR J3X

BLUETOOTH FOR D1/ D2 & J3X

NC FOR D1/ D2, SMC DEBUG PORT FOR J3X

=PP3V3_S3_USB HUB ; .

T 4 000D, 160\AFT TAB BYPASS=U2650. 29: : 2MV (S ic A
3
CRI TI CAL H(f
C2709 1 CRI TI CAL SYM VER J_
18RE 29 1271 =
A PFE USB2513B
o R2700 Sak  RgEoL o
HUB_NONREMD_ 1 1AM, 5M LAAAZ USB_HUB_TEST 11 | vEsT OM T TABLE  USBOMDNI/PRT Dis M|l USBHUB DN1_N .
R2703 8w i 1511‘%“ . USB HUB RESET L 26| reser+ useop_Di/ PRT_DIs P12 USBHUB DL P D
AT, = i = = =9 USBOM DN2/ PRT DI S vel 3 USBHUB DN2 N o2
s USB_HUB XTAL1 33 | XTALI N CLKI N - T e
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1200 ECUE FEE R EEEEEEE R R EE 19, 240 FEEEREEEEEHEERE EEEE 10, 230 HEEEREEEEEEEREEEEE 10, 240 HEEEREEEEEEEREEEEE
2011 2201 1/ QElgv ’%/{:QUW 1/ 20w 1/ 20w 1/ QElgv ’%/{:QUW
201 1 2 201 201 1 2 201 201 1 2 201
L . .
=PP1V5R1V35_S3_MEM B, - J__ SDRANI Bypassi ng (NOTE: 2x 2.2uF and 3x 0. 1uF 1l;)er chi p) J__ 4
= — ’ T ’ ’ =T SYNC VASTER=J5M_B oo A
C3100:| C3101: C3110: C3111: C3120: C3121: C3130: C3131: 1C3103 |1 C3104 [+ C3105 [+ C3113 |1 C3114 [+ C3115 |1 C3123 |1 C3124 |1 C3125 |1 C3133 |* C3134JiC3135 DDRé SDRAM Bank B Rank O
272UF —— T272UF - T2720F L T2700F L 200 L T2U20F - T272UF 22UF - Lo 1UF L0 1UF L g 1UF 0. 1UF —L 0. 1UF 0. 1UF~ -0 1UF~ - ¢ 1UF 0. 1UF~ 0. TUF 0. 1UF 0. 1UF
2% BT BT BT BT BT 287 7] BT T, &% T, &% T, &% T, &% T, 8% T, 8% T, &% T, &% T, &% T, 8% T, &% T, 8% DRV NG, O
X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 2 X5R 2 X5R 2 ¥R 2 ¥R 2 ¥R 2 ¥R 2 X5R 2 ¥R 2 ¥R 2 ¥R 2 ¥R 2 ¥R SCH NUwM>
02 02 02 02 402 402 02 402 201 201 201 201 201 201 201 201 201 201 201 201 Ap pl e I n C . —
J_ ®
= NOTI CE OF PROPRI ETARY PROPERTY:
C3140:| C3141: C3150: C3151: C3160:| C3161: C3170: C3171: 1C3143 |1 C3144 [+ C3145 |1 C3153 |1 C3154 [+ C3155 |1 C3163 |1 C3164 |1 C3165 |+ C3173 |1 C3174 |1 C3175 THE_| NEQRVATI ON_CONTAINED HEREI N | S THE
220F —— T272UF - T272UF L T272UF L 272Uk - 272U - 2720k L 272uF - L g iuF L0 10F -0 1UF g 1UF -0 1UF -0 1UF ——0 1UF -0 1UF 0 1UF L0 1UF -0 1UF 0. 1UF PROPRIETARY PROPERTY_ GF APPLE | N.
20% 20% —— 200 —— 20% —— 20% —— 20% —— 20% —— 200 —— —T- 104 — 10% — 10% — 10% — 10% — 10% —— 10% —— 10% —— 10% — 10% — 10% — 10% THE POSESSOR AGREES TO THE FOLLOW NG
1v;|7 1oV, iov , oV, oV , oV, oV, 1oV , 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V | TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 31 OF 132
X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R X5R Il NOT TO REPRODUCE CR OCOPY I T
402 02 402 402 402 402 402 402 201 201 201 201 201 201 201 201 201 201 201 201
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
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4

3

2

1

MEM C ock Term nati on
Pl ace RC end term nation after | ast DRAM

Pl ace Source Cterm at neckdown at first DRAM

R3350
0 > MEM A OLK N<O> o 1 30,

0
al
I
.
o
2

oY R3351
7 28 12 (TR MVEM A CLK P<0> 1 2

73 29 12 [TN)

PLACE_NEAR=U3170. F7: 3. 2m3- 3':;,'\,:4,:_

73 29 12

3361
0. 1UF
MEM B _CLK N<O> MEM B CLKO TERM R 1H2
C3360 : sy
o)

25V,
CERM

201
M B K_P<0>

JEDEC 4. 20. 18 Unbuf fered SODI MM Raw

Card F spec recomends

36 Ohmtermto VIT for CS, CKE, ODT and 36 Chm for

. _=PPOV75_S0_NMEM VIT_A

BA, A, RAS, CAS, ViE

oo MEM A A<3> RP3305 36 1 5
i: z: z m MEM A CKE<1> RP330U1 36 4/\/\/\/ 5 5% 1732W 4X0201
e Iy MEMCA BA<p> _ RP33U2 36 o VWV swrmw momt 1 | 3300
20— MEMLA_A<14 RP33UD 36 - 7 °% T3P0 4x0201 0,,47UF
7 2 12 OO MEM A A<2> RP3303 36 1 AAA 8 5:: 1732W 4X0201 —F F A
72 12 oy MEM A A<12> RP33UZ° 36 1 s 5% 1/32W 4X0201 SBF
13 28 12 VEM A ODT<0> RPSSUL 36 2 7 5% 1732W 4X0201
7220 12 m@ MEM A_BA<Q RP3305 36 7 : 1;33 4ng21
RP3303 0 4X0201 1 C3302 |+ C3303
7 2 10 - MEMLA_A<1> AP0 2 AAA A~ rramr—sasor 0. 47UF — 0. 47UF
7 28 12 (TR MEM A A<7> RPI306G 36 3 6 T —F 20% —F 28%
8 o 4X0201 CERM X5R- 1 CERM X5R- 1
73 28 12 (TR MEM A _A<8> 36 1 AN e o8 o1
e M MEM A CS L<1> RPS305 36 s, \\ s 4
o I MEMCAASTTs  RPSSUS 36 o Vv swrmw oo | [ 3304 |1 C3305
75 20 12 MEM_A_BA<1> RPSS02736 5 )& o0 e2w ozt 05,4 TUF —— 0, 47UF
o S = RP3304 36 3 6 5% 1/32W 4x0201 L 4V , 4v
73 28 12 @—hEM—mE—Q—Rngo.g—/_ A \AA /5% 1732w %0201 9 CERM X5R- 1 CERM X5R- 1
7 28 12 ry—MEMLA_A<Q> 36 4 ANAS 201 201
A RPS5U4 36 1 g 5% 1/32W 4x0201
7 2 0 oy MEM A_A<10> AAA i
i MVEM_A_A<9> RP3307 36 7 5% 1/32W 4X0201 ¢
. B @m MEM A V\E L RP3302 36 4/\/\/\/ 5 5% 1/32W 4x0201 1 C3306 |: C3307
RP3303 36 s 5 5% 1732W 4x0201 0. 47UF 0. 47UF
7 20 12 O—MEM A _A<d> RP3307 36 5% 1732W 4X0201 0% 0%
MEM A _A<bH> 1 8 N 2 &Y 2 &
73 28 12 [T LA NN CERM X5R- 1 CERM X5R- 1
RPSSUS 36 4 5 5% 1/32W 4X0201 —|_ 201 T 201
<15>
7 2012 - MVEMLA _A<15 NN 5% 1732W 4X0201
L
1+ C3308
RP3307
MEM A A<]13> 36 4 5 0. 47UF
i: z: z ™ O RP3304 36 NN 7 5% 1/32W 4X0201 —F 30%
e = CERM X5R- 1
73 28 12 mm MEM A _CS L<0> RP3304 36 4 AN S TSP 40201 201
72 1 oy MEM A RAS | RPS3U1 36 3 6 % TSEW 4%0201
7220 12 MEM A_QDT<1> ﬁjjgé 361 AAAL o 1;33 4ng21 »——L
A 36 3 6 o 4X( 1 1
7 2 10 - MEMLA_A<G> NN 5% 1732W 4X0201 8:343;%]9
20%
—|; ‘aEVRM» X5R-1
201
» _=PPOV75_S0_MEM VIT_B

7 20 12 pry—MVEM B VE

RP3322 36 »

7

RP3325 36 1

8

RP3328 36

5% 1/32W 4x0201 1 C3320
5% 1732W 4x0201 0. 47UF
%

73 29 12 <1> 8 209
o MEMB _CKES> o s VA s rmw oz |2 Al sor
72 20 12 [T MEM B A<12> 36 2 AN 7 -

7 20 12 y—VEM B_ODT<1>

RP3328 36 :

5% 1732W 4X0201

RP3325 36 s

6

5% 1732W 4X0201

7 20 12 [TR). NMVEM B_A<0>

73 29 12 TR MEMB CS | <1>

RP3320 36 2

AAA—~
AN

5% 1/32W 4X0201 ¢

RP3326 36 4

5% 1/32W 4X0201

MEM B_BA<Q
72 12 O 1B
72 12 rmy— MEM B A<G>

RP3330 36 ,

73 20 12 <Q> RP332U 36 3
36 1

A%

1 1
5% 1732W 4X0201 5 797 5
5% 1/32W 4X0201 QCEI01MX5R-1 201

5% 1/32W 4X0201

72 12 rmy— MEM B A<4>

RP3330 36 s

7
6
5
NN\~

5% 1/32W 4X0201 ¢

7 20 12 [y MEM B_A<5>
7 2 1 g MEM B_BA<1>

RP3324 36 4

5% 1732W 4X0201

73 29 12 TR MEM B A<9>

RP3326 36 »

5% 1/32W 4X0201

RP3324 36 1

MEM B A<8>
72 29 12 (TR
7 20 12 ry—MEM B_A<3>

RP3326 36 s

1 1
5% 1732W 4X0201 5 79 K
5% 1732W 4X0201 %TMXE’R'l %TMXE’R'l

720 1 rmy— MEM B A<10>

RP3322 36 >

5% 1732W 4X0201

RP3326 36 1

VEM B A<7>
7 2 12 O LB
7 20 12 oy MEM B_A<1>

RP3330 36 .

73 29 12 TR MEM B A<14

RP3324 36 s

RP3324 36 2

5% 1732W 4X0201 g

5% 1/32W 4X0201 1 C3326 (1 C3327

5% 1732W %0201 0. 47UF 0. 47UF
% %

5% 1732W 4X0201

7 20 12 ry—MEM B_A<11>

RP3325 36 4

5% 1/32W 4X0201

7 20 12 oy MEM B_A<2>

73 29 12 [T MEM B_BA<2>

RP3320 36 4

A

5% 1732W 4X0201

73 290 12 MEM B CS | <0>

RP3320 36 1

RP3322 36 1

5% 1/32W 4X0201

7 20 12 OO MEM B RAS L

73 29

AAAS

T
5% 1732W 4X0201 1 C3328
. UF

2

5% 1732W 4X0201

M
M B A<15>

73 29

RP3322 36 4

5

RP3328 36 4 5
it E E CKE<I6> 36 SAAALE 5% 1732w ax0201 1 |* C33%'(:)

5% 1732W 4X0201

= D
= D

5% 1732W 4X0201

SYNC NVASTER=MASTER

SYNC DATE=NVASTEH

TTILE

DDR3 Ter m nati on

d} Appl e I nc.
®

"<EALABEL >
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8 7 6 5 4 3 2 1

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

. _=PP3V3 S3 VREEMRGN buffers at once or VRef source nmay be overl oaded.
T VREFDQ LDO_DAC
= R3403
R3418 s0 s _=PPVIT_S3 DDR BUF 3 _ )
. S R b3V S3 VREE bac l 10mA max | oad J 00 A PLACE_NEAR=R3404. 2: 2. 54nm
Nae M N NECK W DTHE0 2 DDRVREF_DAC DDRVREF_DAC CRITICAL
VOUTAGES3 3V B B
oz €3400 €3401 DDRVREF_DAC DDRVREF_DAC PPOV75_S3_NMEM VREEDO A a1 72
2.26 ; CRI TI CAL C3403 * MN LINE WDTFEO 3
2% 20 S 1or 81 u3402 REF%% LDO_DAC| M N NECK WOTH=0 2 mm
oS ol DRRE_DAC T RN 404" | vetmeo rav D
o| U3400 o 2 VREFMRGN DO SCDI MvA_BUE A2 .
VDD o .
12 [Ey—=12C VREFDACS s SCL e VOUTALL VREFMRGN SODI MVA DO u'%w  PLACE_NEAR=R3403. 2: 1mm
VELF
12@>— =1 2C VREFDACS SDA 7lspa X vourslz VREFMRGN _SODI MVB_DO 02
wn
a0 g voutds VREFMRGN _SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 101 vouTpls VREEMRGN MEMVREG FBVREF REFDQ LDO_DAC
s R3405
NOTE: MEMVREG and FRAMEBUF share ®
= 200  PLACE NEAR=R3406. 2: 2. 54
3 a DAC output, cannot enabl e DDRVREF_DAC -1 o PLACE_NEARER3406 Samm
both at the same tine! 1R3401 S
T 100K el
- PPOVZ5_S3 MEM VREFDQ B 23 72
R3419 £ MFLF REFDQ LDO_DACY M N LINE WDTH=0 3 nm —_—
SHOR = 2402 R3406 MTEIEE(E::OV!?\‘;*D 2 m
AR S e CTRL 133
NoE M N NECK W DTH-0 2 mm VREFMRGN DQ SODI MVB_BUE L 2
Pa e I\bt e S NONE VOLTAGE=3 3V CRI Tl CAL =
g NONE DDRVREF_DAC 1% PLACE_NEAR=R3405. 2: 1nm
o 3402 * g] DORVREF_DAC b
Power aliases required by this page: 0. 1UF —— VCC 402
- =PP3V3_S3_VREFMRGN T U3401
- =PPVTT_S3_DDR BUF e PCA9557 N REFCA: LDO_DAC
- =PPDDR_S3 MEMVREF &N DDRVREF_DAC R3409
_S3_ (D) POLe » NG 1 200 2:2
Sonal ani Cred by thi - 1Y) p1l 7 VREFMRGN DQ SODI MVA_EN ?go‘tw . , PLACE_NEAR=R3410. 2: 2. 54mm
ignal aliases required by this page: Addr =0x30( WR) / 0x31( RD) a1 pal o VREFMRGN DO SODI MVB_EN s
- =l 2C_VREFDACS_SCL 1/ 16W
— _ s|po pal 10 VREFMRGN CA SODI MVA EN e
- =l 2C_VREFDACS_SDA 402 DDRVREF_DAC
— _ paj 11 VREFMRGN CA SODI MVB_EN 2 2 72
- =1 2C_PCA9557D_SCL C3404 1
=1 2C_PCA9557D_SDA Po22VREFWRGN VEM/REG EN 0. 1LF
L= = 42 [rRy—=L2C PCAOSS7D SO slscL pg| 12 VREFMRGN _FRAVEBUF_El L e
BOM options provided by this page: 2&gry—=! 2C PCA9557D SDA 2ISDA P74y NC oy 2 VREFMRGN CA SCODI MVA BUF
DDRVREF_DAC - Stuffs Apple margining circuit. — RESET* 15
VREFDQ LDO - LDO outputs sent to DQ inputs. PAD  GND
VREFDQ LDO_DAC - Margined LDO outputs sent to DQ inputs. N @
VREFDQ ML_MB - CPU margi ned DDR vol tage divider sent to DQinputs. REFCA: LDO DAC
VREFDQ ML_DAC - DAC nar gi ned DDR vol tage divider sent to DQinputs. Ré41:[
VREFCA: LDO - LDO outputs sent to CA inputs. 1 200 PLACE_NEAR=R3412. 2: 2. 54nm
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. L ] 2 -
25 [ PCA9557D RESET L DDRVREF_DAC
1
RST* on 'platformreset’ so that system 'fgo‘}(m 20 72
wat chdog wi | | di sabl e mar gi ni ng. o e
NOTE: Margining will be disabled across all L0 VREENRGN CA SOOI MVB BUF
soft-resets and sl eep/ wake cycl es.
31 s =PPDDR_S3 MEMVREF
CRI Tl CAL . PLACE_NEAR=QB420. 6: 1nm
VREFDQ ML_MB F:/LRfE(;’:EEQ'}“E@R:N?420’ 6:2M | REFDQ ML_MB o
@420 13420 'R3421 DDRVREF_DAC
SSMBNISFEAPE L 571 F 1K 'R3408 DDRVREF_DAC
5127 _MEMRESET |SQL LS5V L L] sorses T 19% iew 100K - CRITI CAL
2 3% ceru ML 59 C3405 *
0402 , 402 /16w 0. 1UF —— DDRVREF_DAC REF DAC
kil oa'” 7 I I IS =21 R
12 10 _PPCPU_MEM VREFDOQ A ol TRTe . PPOV75 S3 MEM VREFDO A 5 o1 7 cery 2 - Unxa2s3 %421‘:1
- © VREFDQ ML_\& 1 VREFMVRGN MENVREG BUF 1 ’\/\/\/2 DDRREG FB oo B
15:3422 B PLACE_NEAR=R7320. 2: 1mm i/:’/f‘é"
a05
PLACE_NEAR=R3421. 2: 1nm 1%
1/ 16W
M- LF
, 462
NOTE: CPU DAC out put step sizes:
= DDR3 (1.5V) 7.70nV per step CRI TI CAL
2 o _=PPDDR S3 MEM/REF DDR3L (1.35V) 6.99nV per step n Y J DDRVREF_DAC VREFMRGN FRAMVEBUE BUF
CRITI CAL PLACE_NEAR=GB420. 3: 1mm DDRVREE: DA 'R3413 NC borvREF_DAC
VREFDQ ML_MB PLACE_NEAR=Q420. 3: 2nm VREFDQ ML_MB R341% %SOOK DDRVREF_DAC Requi red zero ohmresistors when no VREF nargining circuit stuffed
Q@420 VREFDQ ML_MB 'R3441 5% 1/ 16W ‘R3417
SSVBNLSFEAPE 1 C3440 K s Z%ZLF o PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
s 27 _MEMRESET 1SQL LS5V L ) sorsea = — 9, IUF § aow 022 Fiow 11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3403, R3405 VREFDQ LDO
iy L
5:"]— : a0 4% VREEMRGN MEMVREG EFBVREE R 2402 11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3409, R3411 VREFCA: LDO
72 10 _PPCPU_VEM VREFDQ B ol T8 Te _ PPOVZS_S3 MEM VREFDO B 0 o1 re VREFMRGN_FRAMVEBUF_BUF_R
¥ ° VREFDQ ML_MB R PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
1 POR!
?2442 1R34?-E5F*DAC 114S0218 4 RES, ML FI LM 1K, 1% 0402, SM LF R3421, R3422, R3441, R3442 VREFDQ ML_DAC
PLACE_NEAR=R3441. 2: 1nm 6w 100K 11450171 2 RES, MIL FI LM 332, 1% 0402, SM LF R3404, R3406 VREFDQ ML_DAC
, 02
MEM A VREF DQ MEM B VREF DQ | MEM A VREF cA MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef) TN ol VT NS SN SN D020 2D]
DAC Channel : A B c c D D DDR3/ FRAMEBUF VREF ..,.,, I ‘"— _
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e Inc CH_NUM>
Normi nal val ue 0.75V (DAC. Ox3A) 1.5V (DAC Ox3A) 1.267V (DAC. O0x8B) ®
Mar gi ned target: 0.300V - 1.200V (+/- 450nvV) 1. 000V - 2.000V (+/- 500mv) 1. 056V - 1.442V (+/- 180nmv) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.501V (0x00 - 0x74) 0. 000V - 3.000V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OxFF) %%E@?g?ﬂ%&ﬁf?ﬁ?giﬁgﬁfGTHE
VRef current: +3.4mA - -3.4mA (- = sourced) +61UA - -61uA (- = sourced) +6. 0mMA - -5.0mA (- = sourced) |1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 34 OF 132
DAC step size: 7.69nmV / step @ output 8.59nV / step @ output 1.51nV / step @ output 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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518S0767
CRI Tl CAL
J3502
819Q 35Q6- K281
ot ALS
ol® = =12C ALS SDA o - L3508
ol 5 o= =12C ALS SCL o - FERR- 120- OHM 1. 5A
o4 ; PP5V_S3 ALSCAMERA F 275 m peak L2 1 =PP5V_S3_ALSCAMERA ,
o2 22 USB_CAVERA CONN_N mb\lagggw BFFES: 3 ™ 206 A nom nal max 0402- LF
g i 1« - USB_CANERA_CONN_P 1C315§:2
LU
.
] CANVERA S 37
oO——1——4¢
b3 204
OLPINS 1
= L (Y YY: USB CAMERA N @
L «(YYYL: USB CAVERA P o

ISYNC MASTER=NMASTER
TTILE

SYNC_DATE=MASTEH

ALS/ CAMERA CONNECTOR

d} Appl e I nc.
®

BTG Ve sz |
<SCH_NUM>| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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507 PCIE TBT_R2D C P<0> C3600 1 NO TESTZTRUE CRI TI CAL
0 1UF Hw—mwm PCI E_TBT R2D P<0> ABY | pErp o) OM T_TABLE e POTETTE 3640
o PCl E TBT R2D C N<0> C3601 1 22 PCl E TBT R2D N<O> ARTO | P o u3600 PETP 0| AP s PCI E TBT_D2R C P<0> ,—1| F’C‘ E TBT D2R _P<0> ves
0 10F e MO TESToTRE s CACTUSRI DGEAC PETN o[ A0 s PCIE TBT DPR C N<O> (=3 6041Uf
. PO E TBT ReD C P<1> C3602 1 NO_TEST=TRUE FOBCA TESIETRE 0. 1UF T e 02 oo+« NOTE: The following pins require testpoints:
0. 1UF I-mv—rsvm;m PClE_TBT_R2D P<l>  AAL2 |pppp g (SYM1 CF 2) Y TEST=TRUE ) 2 T Eos 8 - cGrlO1s
PCLE TBT N " E TET BD Nl A3 it % pErp 1| A L., PCLE_TBT DR _C P<l> 9042 1112 POE TBT D2R P<1> om0 Lo 9 - on
1UF I-rw—mﬂsmm‘ =4 | PETN_1[ AD11 PCIE TBT D2R C N<1> 0. 1UF 5 wos 10 - GPIO 14
NO_TEST=TRUE o s _ Rﬁﬂﬁﬁ_' P E_TBT D2R ) = 11 - GPIoo
97 PCIE TBT R2D C P<2> C3604 1 NO_TEST=TRUE g 8 xflEST 0. 1UF Dl Ters 4- GMOS 12 - GPIO 12
5] Howrov—orcman__PClE_TBT_RoD P<p>’  A815 | pepe & TESTETRE . 264 5 - POERST1N 13 - GPIO10
507 PCl E TBT R2D C N<2> C3605 1 57 PCLE TBT _R2D N<2> ARL6 | pERN 2 £ | PETP 2| ADIS PCI E TBT_D2R C P<2> ,—41| 2__PCIE TBT D2R P<2> Ves 6 - PCIE_RST_2_N 14 - PB LSTX
0. 1UF Hw—mwgmgd L L PETN 2| AP15 PCI E_TBT_D2R C N<2> 0, LUF : i 7 - POIE_RST_3_N 15 - PB_LSRX D
NO_TEST=TRUE C3645 1|2 PG E TBT D2R N<2> -
597 PClE TBT R2D C P<3> C3606 1 bl E TB NO_TEST=TRUE G NO_TEST=TRUE 0. 1UF % 2 7975
0. 1UF IU"’ T6V X5R- CERWL T _R2D _P<3> AAL8 NO_TEST=TRUE
PCIE_TBT_R2D C N<3> C3607 1 T PCLE TBT RoD Ne3> /819 | peroy s a pere o f017_pOlE TBT DpR'C Pog> —SEA0R T e R P22,
0. 1UF o Tov R Ceat NO_TEST=TRUE - |PETN 3| AP  PCIE TBT D2R C N<3> c3 041UF
& ~ % PCIE_TBT D2R N<3> ro 6 16
R —RESEL_ L perst.n rsensel 20 TBT RSENSE o o v ’ )
O STUrR TBT_PWR ON POC RST L J24pwR ON_POC RSTN
= == R V20
C3610l , _TP_TBT_MONDQD AD23 o TBT_RBLAS 'R3655
0. 1 7 oM T , TP_TBT_NONDCL 724 v Ve B o
DEBUG  For '\K: %OW
R3690t| I'Ragg1 3690 R3692! 1R3693 g R36L N — i
3.3K 3, 3K i 3.3K Tor msp V8 | venees_p 2201
w2 Jfeow SEE?'T CRI TI CAL v 2800 Eé%ow = & SN VL0 | vonoss N —
o DEBUG For nonitoring cl ock t used in ho
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%E%OABLE PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
bR eA433™ 117S0002 4 RES, OOHM 0201 L44[70, L4471, L4473, Lp474
1YY Y L2 PCl E_AP_R2D PI _P 1 ﬁ% 2 1UE PCIE AP R2D C P . 3V S3 WLAN FET
0. 6NH+/ - 0. INH- 0. 85A 10%| [ DevR- ceRm2
NOSTUFF
L GA470 L CAA71
0 —— Q4o DEBUG CURRENT SENSE RD135 connects to PP3V3_W.AN_F -
(£ 9% }UF lJ4450 Max Current = 2A (85C)
7520 7 PCl E_AP_R2D P 2 X5k, CERM 2 % . CERM TPS22924
PGl E AP R2D N 0201 o s s =PP3V3_S3_W.AN A2 A PP3V3 WAN R 4
75 36 7 > I'N Ve -9 nm
C4471 Al RPORT e 1 e P DR 2 D
1{YYY L2 ZPAE AP RRD PI_N 1H20 1UF_PCIE AP R2D C N ermrur e o > PM_WAN_EN @
Tovr| i Coroe @b Tes2z024C
0. 6NH+/ - 0. 1NH- 0. 85A q BTPWR S4 . — —
X &OE;UZFF OM T_TABLE NOSTUFF puace reareisano 20 2 sams .. PP3V3 S3RS4 BT F L4415
1 MN LINE WDTH=0 5 mm 2 1 = R(on) 18 3 nohm Typ
o 1UF reAars AL S50 ™ (1 caany PP3V3 S4 BT, e e e
2 T, ?80/1 0 01UF FERR- 120- OHM 1. 5A
- CERM 5 eV 0% 0402 LF
0201 %36, CERM 2 10V | puace near a3sor 27 2 sam 1
BTPWR: S3
L42B/‘I 3T—TABLE = = L4416
= PP3V3 S3RS4 BT F
1 | PCIE AP D2R P romy 7477 2 [ L1 =PP3V3 S3 BT, -
0 /-0. 1NH 0. 85A NOSTUEF FERR 120 OHM 1.5A BTPVWR S4 =BT WAKE L mmm 4o
Jic4 YR Jic4475 - USB BT_CONN P LAce Nk s260 27 2 s 10 e
UF UF
" gg} NOSTUFF > gg} e USE BT CGONN N NOSTUFF BTPVWR: SOD- VESM HF IR3
7 3 7%* T 8361 M —|_ 836, M 1Il?élK417 R441%1 —i Kh
EJ—’W L4474 1 Hoow 2 ° N Rl O PONER CONNECTOR
. 1YY Y L2 = PCIE AP_D2R N gy 717 1 2201 201, o c* s CRI TI CAL
0 /-0. 1NH 0. 85A NOSTUFF L lvse | S J4400
Ji 04}%23" Oé?/} T_TABLE ! 04/'14ui7:7 NOSTUFF 2 ;I 3HS4I§5.]092LE 2 = 504(1\)45149-_58691
p gg NOSTUFF p z% IR4416 TOEN ol 7 —0
¥ 0-1CERM X 0-1CERM 1°5K CRI TI CAL 6
| }%OW & ; o
2201 e o]
90-@&9 oMA e =i .=PP3V5_SO_RDRVR T C
DLP1iS BTPWR S4 o s =PPHV_S4 RI O 415
LPLiS - =PP3V3 S3 RI O 5
o5 7 q@m_PCLE_CLK100M AP_CONN_P (Y Y Y L: PClLE CLKI0OM AP_P am e R4411 o PSls WAN F 2o
p— on 20 38 36 27 18 7 PM SLP_S4 1 2 BTMUX_SEL o
550 7 @oPCLE_CLK100M AP_CONN_N (Y Y Y s _PClE CLK100OM AP_N amr v 16w NOSTUFF Sl GNAL_MDELSMDIO MK 20
PLACE NEAR=34410 42 2 54M 1 C44161
o. 01 F;:: R4é'20 Ve PLACE_NEAR=J4440. f1: 2. 54MM
SEL OUTPUT \Pz 1 2  GND VO D=TRUE PLACE_ NEAR=J4440. 2: 2. 54MV
| 5 —AWNE— 1C4493 |1 C4490 | CAA91 [ CA492 | 10 060
Rl O FLEX CONNECTOR L ‘ USe BT, ke g - ggo}w — ggi,wF e ggo/lUF = ggo}UF
2 . 2 2 » 2 .
CRI TI CAL = 1 4420 T 8351 CERM 351 CERM 1% &3 CERM | © 3 OFRM
G\D_VO D=TRUE
J4410 15PF PLACE_NEAR=J4%40. 1. 2. 54MM ¥ PLACE_NEAR=J4440. 4: 2. 54MM
DF40CG3. 0- 70DS- 0. 4V NOSTUFF 1|2 |
F- ST- SM éJ =
72 O 71 %54; USB3_EXTB RX N _grmy 7 10 74
20
w0 50 21 10 7 [OD PM SLP_S3_L 2[ o] USB3_EXTB _RX_RC N GAD VO D=TRUE li USB3_EXTB RX Py 7 10 74
66 39 3 36 27 18 7 [T PM SLP_S4 L 216 o3 USB3_EXTB_RX_RC P GND VOl D=TRUE. VG TETROE Ofép%l GND| VO D=TRUE
2 7 T} LSB_EXTB OC L 8 looq2 usB3 EXTB TX_C NCA4402 0. 1UF 4 1, " USB3_EXTB_TX_Ngry 10 7 NOSTUFF| 172
USB EXTB P 8 7 OB VO = TRUE- il <
<D USB EXTB N 012 9T i 10%18Y Q201 0. 1UF . GNOVOD=TRE é‘jA)
20 "D 370 07 USB3 EXTB TX C P OND VO DETRUE 4401 ©. 1]]2USB3_EXTB TX_P o 7 25y s =PP3V3_S4 SMC
_g g_ ) VO D= TRUE | 100/3%@{_ ca-%m 25?
=1 2C_HDM RDRV_SCL o ool HDM 1G CLK C N PR GND_VO D=TRUE R4é-21 G VOl D=TRUE . _=PP3V3 SO HDM
12 q@>— =1 2C_HDM RDRV_SDA TN D [V HDM 1G CLK C P am o — s A LFET&N%WEO sram
2 . SDCONN_STATE_CHANGE_RI O 20 [ 5 19 1/ 20W U2 X B
- D HDM 1 G DDC CLK 22| Jla1 HDM 1 G DATA C N<2> 2“0%3 }{} Il?élolllgo
o HDM | G DDC DATA 24 23 HDM 1 G DATA C P 2 XBR- CERM o
<o 256 1° O T35 GO voo=TrRoE <0 0201 Sow
DR 74LVCLRDOGF = 2201
17 7 D> PClI E_CLK100M ENET_P 30 29 HDM _| G DATA C N<1> am o SOT89L 2 HDM _HPD L 736 a0
75177 PCl E_CLK100M ENET_N 322 O a1 HDM _| G DATA C PSR VO D=TRE 1o . HDM  HPD 4 430 <o
Y =1 5C X29THVENS SCL 32 8 g 33 o voo=TroE < < L1 HPD sink H gh: 2.0V-5.3V
“ — Supervi sor & CLKFREG # |sol ation . HPD sink L 0.0v-0. 8V
R e { T e
* T: 0 O O VO T=TROEC 7 ° 7 Delay = 130 ms +/- 20%
0 56 7 my— PO E_CLK100M AP_CONN P 42 o olse a 5
s 56 7 oy POl E_CL K100M_AP_CONN_N a2 Jola HDM _HPD L oD 7 % w0 1
44 43 PP3V3_W.AN F, 5 0 a0 =PP3V3_S3_W.AN, 5 o =
_—g g—_ APN: 31150302 re—
w7 D PCl E WAKE L 8 47 PCl E_ENET_D2R P oD CRI Tl CAL -
% 7 D AP_CLKREQ O L 50 [0 Oas PCI E_ENET_D2R N 7ar s 'R4453 |'R4454 s
o AP_RESET CONN_L 5212 O 51 oD 100K 232K 1C4440
357@ USB BT CONN P 542 963 PCl E ENET R2D C P [ip Lo Ud440 == %y
74 9 7, 717 7 - L -
- USB BT CONN N 56 [0 OTss PCIE ENET R2D C N amr 2402 ,402 SLG4%E\941V 2 Loy,
74 30 9 1CEY 2510 0122 am s P3V3VLAN_VMN 402
w03 7 oM W Fl _EVENT L 62'§§'H PCl E AP_R2D N am e e
ENET_CLKREQ L 64| 3 5les PCl E_AP_R2D P am
o SD PWR EN 66| 5 o8 s 7 o AP_RESET_CONN L <= A AP RESET L
. =PP3V3_S4 RI O ' 68 | oler PCIE AP D2R PI_P oo 7w s h m
70 69 PCIE AP D2R PI_N
. O O oD 7 %6 75 6
Ji (F’:L‘i*j—]“_%*““o 33:2. 54 Lﬁ\ oET . Af:‘,P ClP_\IQISQEE)NL I 20 24 o SYNG VAGT ER=VAGT ER SYNG. DATE=NASTEN A
AP CLKREQ Q[L - 7N o 7 e
UF 74 73 % 7 D> - oo
4 O ; Rl O_CONNECTORS
2 gCERM 1 PAD GN\D.
0z01 RS !
= yg’lsw d} Appl e I nc. L
= = 24 -ZL -l— S
516S1058 = NOTI CE OF PROPRI ETARY PROPERTY:
*NOTE: This connector is shielded 70P Hirose Receptacl e. __L PRI EFANY bR ER RS R ® T
- | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 44 OF 132
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14077 _SATA SSDRHDD D2R N 45

D2R Passi ve DeEnphasi s
VALUE: 0.0 DB

2 aovap e

NOSTUFF

' 4518 & C4517 Placenent Note:
"It is critical that these two shoul d be near
to UlB00 pin AML and AMSB.

PLACE NEAR=UL800 AML 5MV
G\D VO D=TRUE

2 C4518 SATA HDD D2R P oD 7
10%16V X7R- RM 4
2 CAS517  saTA HDD D2R N oD 7 i

PLACE NEAR=UL800 AVB 5MV
G\D VO D=TRUE

1o sr s SATA SSDRHDD RRD N [CAS521 1112 sowome | 5, SATA HDD R2D RC NCAS221 || 2 cowoms SATA HDD R2D C N B
%25VNI 1 . 10%1l6V X7R- RM 4
NOSTUFF
v+ SATA SSDRHDD RD P (4524 1 F2 sy SATA_HOD F2D RC pCA5251 |2 awoms  SATA HDD R2D C P o
S5%25VNP 1 . 10%16V X7R- RM 4
R4510; , 2 apvan e
R2D Passi ve DeEnphasi s
VALUE: 0.0 DB
. PP3V3 SO SSD FLT
. emm
! .2mm PLACE_NEAR=J4500. 9: 3nm
VOLTAGESS. 3V CEI4 T5I 86L CRI Tl CAL
FERR- 70- OHMH 4A Rod.'goglo
o
516S1035 (recpt 9 o082
2 =PP3V3_S0_SSD,
4 3
CRI TI CAL PLACE_NEAR-L4500. 1: 2\ L SNS_SSD P o -
J4500 So5M TUF I SNS SSD N o = 7
DF40CGL. 5- 48DS- 0. 4V o
49 o~ '50 L
) = PLACE_NEAR=L4500. 2: 2MV
1 2 =
3 00 4
5 00 6
7 00 8
00
9 10
00
11 o0 12
13 00 14
15_8 g_ 16
190 5 J20 cewome = SATA SSDRHDD D2R P, 4, 1
21] § 5122 aovaome > SATA_SSDRHDD D2R N7 47 74
23 24 g
00
07 D SMC OBl TX | 25] o o126
1037 OO} SMC_CoBT RX L 27] o 28
29 oo 30
31_88_ 32
35 0 o [36 ceome o SATA SSDRHDD R2D P ;41
37 o ]38 womome o SATA SSDRHDD R2D N ; 3 74
39] 5 o]0 e
41 42
00
43 oo 44
45 00 46
47 oo 48
51 o~ 52
N\
51
: PP5V_SO_HDD FLT FERR 70- OHM 4A
2, =PP5V_S0_HDD ,
0603 ISYI\C MASTER=MASTER SYNC DATE=MASTEH
— — TTTLE

puiace NFREJ 15562 30: 3w

: 04/15ujﬁ0 : C4/15UJFE 1
I%&g@ I%&%

SSDY HDD Connect or s

TR T ez |
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
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CE_NEAR=L4510. 1: 2MV PLACE_NEAR=L4510. 2: 2MM
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USB Port Power Switch
Left USB Port A
. =PP5V_S3 LTUSE
CRI TI CAL
oo, PMSLP S4_L 04600 T4605
R4690" ek FERR- 120- CHM 3A CRI TI CAL
5. 1K 2lino  oura 8 PP5V S3 LTUSB A | LIM f 1 2 PP5V S3 LTUSB A F , _
15 S P TR BFES 5 M@\g@ggwm& 3 514- 0835
022 = @ USB EXTA OC L EgFau 1M _USB LI M C3e0R LSBI G BT Dt
NO_TESTETRUE . i T 0- ~ |
USB PVR EN 4w T 3 CRI4TéL L Rt
THRM R‘2126 q_]K 02 90'LO_| SPMA L L oveus
@D pap e 2 Jp—— = TGS 2, USB3 EXTA TX C P 2| oo
CRI Tl CAL| Al o ey CA695 1 2 USB_EXTA MUXED N L 4 :USB3_EXTA TX_C N 3 [ oo
4692  Capa6 |t Ca6901| |1 cag91 e CARRRIL — oo
0. 47UF —-220UF- 35M3HVI—— 1Ok — = %" USB I LIMR Géé%)z__ 1+ USB_EXTA MUXED P 2 (VY L2 2 2USB LT1 N 2 1on
$B BOLY Gy |2 %(gz B ECV' NO_TEST=TRUE| 665 . ,USB_LT1_P e oo
0402 CASE-B2- S| OG\D
RA600* Ao da s USB3_EXTA RX B P 8| oo
22. 1K RIS 2, USB3 EXTA RX B N9 [ oo’
1/ 200 gvBUs < < - 10 [ S oo
201, 4G\D 11
o
12 o
D4600 1815
CURRENT LIMT (R4600): 2.19A M N/ 2.76A MAX = RC|§AN2POO5N§2 41y
LP121 15
£ CRITTCAC 16 g
17
» =PP3V42_G3H SMCUSBMUX SI GNAL_MIDEL=MO_MIX R4620 18 3
SMC_DEBUG_YES 1,0, o&bvab=TRE 915
SMC_DEBUG_YES 'R4650 o n
C4650 1 ] 10K u;ggaw 2o
0. 1% y— - %ﬂlﬁ\y 1 2[5
2 2 23
« 2 [y SMC_ DEBUGPRT._ X2 5 | vl 2 2 C4620 o, voro-rree o
20 3 (T} SMC DEBUGPRT_TX_L 4 U4650 Y2 1|2
Pl 3USB1027LE Ly,
Ryt EXT. 7 Y
B @E Exrﬁ El slo CRITICAL %r
NOSTUFF =
ISMC_DEBUG_YES
e 8B4oer " seL| 10 SMZ_DEBUGPRT_EN L (s 7010 7 qom—USB3_EXTA RX_N
GN\D SEL=0 Choose SMC
J SEL=1 Choose USB 7419 7 (OO} USB3 EXTA RX P
NOSTUFF
1 NO_XNET_CONNECTI ON=TRUE 04621 GND_VO D=TRUE
R B2 e
1,0 NO_XNET_CONNECTI ON=TRUE %TESSSIEQPZZ?F- 02LS 2!;3/%
NP
5% SMC_DEBUG_NO 20
%’%g\é’ R4652 1| G\D_VOIDETRUE 2l D4621 oriTICAL R4921 G\D_VO D=TRUE
N %TESSSIEQPZZﬁF- 02LS 1A RN 2
AN 156w
M:_ls'\év 1 GND_VO D=TRUE 5\3:1
40
USB/ SMC Debug Mux
GND_VO D=TRUE
70 10 7 rmy—USB3_EXTA TX_N C4610 0. 1UF 4 >
Al 10%16Y 9201
7 10 rmy—USB3_EXTA_TX_P C4611 0. 1UF 4 5
1 "109a6v 0201
X5R- CERM
GND_VO D=TRUE
CRI TI CAL CRI TI CAL SYNC_MASTER=J5_AVD SYNC DATE=08/ 24/ 2011
2l D4610 2L 4611
ESDOP2RF- 02L ESDOP2RF- 02LS USB 3. 0 CONNECTORS
TSSLP-2-1 TSSLP-2-1 TG e
1 GND_VO D=TRUE 1 GND_VO D=TRUE d} Appl e I nc. SCH_NUNI>
°
NOTI CE OF PROPRI ETARY PROPERTY:
e THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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NOTE: Unused pins have "SMC Pxx" Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

nanes.

u4900
LMAFSXAH5BB
75 4117 7 LPC AD<0> B13 | pcoao (1 &%) ANOO| B2 o SMC_ADCO am o
75 4117 7®I—PCAD<1>—“L13 LPCOADL Al mlL‘% a0
75 41 17 7@|—PCAD<2>—“£ LPooAD2 OM T_TABLE A NDZL‘%@ a0
75 41 17 7®I—PCAD<3>—“ﬂ LPCOAD3 Al I\D3L‘¢@ 40
75257 LPC CLK33M SMC 112 | PooCLK Al Noa| B3 - SMC_ADCA am
75 a1 17 7 LPC FRAME L D12l PCOFRANE* AINOS| A3 g SMC_ADC5 am
2 y—SMC_LRESET L - CL3)L POORESET* ANOB| B4 g SMC_ADC6 am
a1 17 7@%(_@_“& LPCOSERI RQ Al NO7|_ A4 - SMC_ADC7 I “0
w1 7 <o) PM CLKRUN L (D) g CLI§L PCOCLKRUN Al Nog|_BS - SMC_ADC8 am o
25 18 7 rmy—PC_PVRDWN L - 135 PCOPD Al Nog| A5 - SMC_ADC9 am
0 qom—SMC_RUNTI ME_SCI_ L &—15LPcosal Al N10|_B6 e suocaom SMC ADCLO
20 0T} SMC WAKE SCI L — Al Nllemm%@m
ANl CL o, 0 SMCADCI2 =~ ama
7y SVMBUS SMC 0 SO SCL () gugp EL0li200SCL ANGL 2 o 0000 SMCADCI3 =~ ama
77 AZ@MM‘D—“&' 2COSDA Al N14| BL SMC_ADC14 a0
a2 @y SMBUS SMC 1 SO SCL (D) g Mli2cisa Al NLS| B2 SMC_ADC15 w0
a2 gy SMBUS SMC 1 SO SDA (D) qugpN2li2cisDA Al NL6|_ &2 SMC_ADC16 0
77 a2 7@MLCD_“_WI 2C2sCcL AlNL7|_GL SMC_ADC17 a0
72 @ SMBUS SMC 2 S3_SDA (D) gy MBI2C2SDA AlNzg| HL SMC ADC18 w0
oy SMBUS SMC 3 SCL 00 () g LBli2asa Al NL9| H2 SMC_ADC19 0
7oy SMBUS SMC 3 SDA (D) gy K8li2c3sDA AIN20L B7  gaceonsuocamen SMC ADC20 g
wogy>—SMBUS SMC 4 ASE_SCL wccmacocos gy NI 2C4SCL Al N21| A7 1 0
AOMALWME_“_WI 2CASDA Al WZ%_MMEM@ a0
2 1Ty SMBUS _SMC 5_G3_SCL (D) quup— V|1 2C5SCL Al N23|_A8 @iz e e ecee SMC ADC23 am «©
a2 7 SMBUS _SMC 5_G3_SDA N3 || 2c5SDA
O E (D .| K2 CPU PROCHOT_L e
a6 SMC _FAN O_CTL &= 11 PVB/ FANOPVWD co+ KL SMC_VCCI O CPU DI V2 =
1 SMC FAN 0 TACH - L13 P/ FANOTACHD a-| L2 SMC S5 PWRGD VI N -
a6 SMC FAN 1_CTL o CL1 |bie/ FANOPWHML pcs/ c1+ L1 | _DESCRI PTOR OVERRI DE L b5 ao,
a SMC_FAN_1_TACH > "12 [Pk7/ FANOTACHL  T30CPL/ PIS/ C2-| S5 CPU _CATERR L un
, _TP_SMC MPM6_LED PWR - SB_|PN2/ FANOPWR T3CCPO/ PJ4/ C2+ D5 CPU _THRMIRI P_3V3 20
, TP_SMC_MPMB_LED CHG DLO |pg/ FANOTAGH? S —
— oW VIPFIVD LELL TS wrmstacknomn e o
SSI 0CLK/ PA2| M2 PM EN 40 66
18 SMC_SYS_KBDLED L11 |png/ FANOPWAB SSI OFSS/ PA3|_MB PM_DSW PWRGD 1
w0 @om—SMC T25 EN L "2 |PNs/ FANOTACHS SSI ORX/ PA4|_L4 SMC _DELAYED PWRGD 35 40 66
10, SYS_TDM ONEW RE NLL pNs/ FANOPVVG SSIOTX PASL NL g SMC_PROCHOT oD
56, SYS_ONEW RE M1 N7/ FANOTACHA
o T HI SI DE_| SENSE_OC * J4 |PH2/ FANOPWG ULRX/ Bo|_F11 SMC_DEBUGPRT_RX L 38 40
owgm—SMC ODD DETECT g  J2|PH3/ FANOTACHS u1Tx PB1f E11 SMC DEBUGPRT TX L a8 40
ToccPo/PEel F4 g  SMC SYS LED iy«
w@CPUPECL R~~~ e @IPFOORX TOCCPL/ PB7| 3 gy SMC GEX THROTTLE L~y w0
0 T} SMC PECI L - 6 |PECI 0TX
SSI 1R/ PFO| M g o em suacaeSPl SMC M SO a0
w0 Bl L_BUTT L ML3 [PPo/ | RQL16 SSIITX PRI N o eomsacaeSPI _SMC MOSI om0
0 y—SMC_DP_HPD L - 12 IPP1/ 1 RQLLY SSI1CLK/ PF2| L10 i con i aaeSPI  SMC CLK oD
© —SMC_PMVE_S4 WAKE L -0 lPP2/ 1 RQLLB SSI 1FSS/ PR3 K10 g icemsnuocaoeSPI_SMC CS L rmyao
a0 SMC PVE _S4_DARK L - 12 |PP3/1 RQL1O PFal_L9 - S5_PWRGD am e
o 40 @MPM“ RQL20 PF5| K9 ge  PM PCH SYS PWROK e 26 66
LS IPP5/ | RQL21
e e v oo N PP 1 RL22 WrocoRo pedl K7 SMC DEBUGPRT EN L .
o0 rmy—SMC LI D - K6 |pp7/ 1 RQL23 WIOCCPL/ PGBl L7 g  SMC GEX OVERTEMP  amao
w0 ENET_ASF_GPI O (D) g D4 |pqo/ | RQL24 Wr20cPo/ PHO| K3 ALL_SYS_PWRGD 20 66
w020 rmy—SVB_LNT_L - E4lPQu i RaL2s waccPy/pHIf K4 g SMC THRMIRIP  oomya0
56 40 @M‘_FSP@/ | RQ126
w0 G3_PONERON L - N5 |pQs/ | RQ127 WI3CCPo/ PHA| I3 PM PWRBTN L 18 24
o6 36 27 18 7 PM SLP_S3 L -8 Pt/ 1 RO1L28 wiaccP/PHs| H g 00 PMSYSRST L~ e
66 38 36 27 18 7 PM SLP S4 L - K5 lpqe/ | RQ129 Wr4CcPo/ PHe|_H3 MEM EVENT L a0
o 18 PM SLP S5 L > lpos/ 1 RQL30 WiaCcCPL/ PHTL & g ~ SMC ADAPTER EN  pmy e 40 66
w07 SMC_ONCFFE L - 0 lPa7ii RQ131
> e T1cCPo/ PI0|_C2 ooB1 RX_L 7 e a0
07 ry—SMC RX L -3 JURX TicoPy/ PRI B g 0 SMO OOBL TX L mnyvrsrao
o a0 7 q@or—SMC TX L - M JuoTx T2CCPO/ PI2| A9 R RX_OUT_RC 0
T2CCP1/ PJ3Q_‘MWQM@ 40
74 9@%“& USBODM
740 B P E12 |usBoDP Wr5CCP1/ PvB|_HLO BATL L 40 66

NOTE: SMS Interrupt can be active high or |ow,
If SMB interrupt is not used, pull up to SMCrail.

rename net accordingly.

L4901
s =PP3V3_S5_SMC 30-OM 1. 7A
. 1 2 PP3V3 S5 SMC VDDA
0402 k- ‘B0l
C49102 1 1 C49U(F)=3 1 04%9:4 1 C49U(F)=5 1 C49UCF 6 VOLTAGESS. 3V %olup
— | L= 4 — 1 — 20%
Be&5TY Hoow LMAFSXAH5BB
BGA
= J‘ SMC_RESET 5201 GL0 (o2 c1o SMC_TCK
= 7 a1 40 7 (IR)—2e RESETL (L~~~ g 7 RSTx K/ TCK| 7,4
o OM T_TARr o | A0 SME_TVG 1,
10 36 7¢gry— W FI_EVEN] B1l [pka/ RTOCLK  Swo/ TDOL ALL SMC_TDO; .o
KE_N13{waKe* ToI | B1O SMC TDI ;4
- NCLA3NC
0 —SMC_CLK32K 10 Ixcsco
= NC_SMC_XOSC1 N1O fxosc1
NOTEST=TRUE | N 08
10 _SMC_EXTAL G12 |osco
o _SMC_XTAL Gl3 |osc1 VREFA+| D2 PP3V3_S5, AVREF SMC ; 40
VREFA- | DL XWL900
K12 |veaT bl\/ M
8042 430 | C3 GND SMC S$ 2 1
E; G\‘DA( E3—I PLACE_NEAR=U4900. Al: 4
E8 Al
E9 c7
F10 | | vbD D9
37 E5
39 =) 149201 4921
e = -0, 0TUF TUF
Ho 2 i(ggm 2 >é< \
feX 0361 38
o o o . . PP1V2 S5 SMC \VDDE! J5
S RENP FLis 3
1 Clng 0|2 C4F911 1 C4F91 04/19U1 04/19UJF54 1 04/19UJF55 1 04/19U]F56 1 04/19U]F5 AGEST. 2V K13 | | vDDC J11
— — D6 K11
A A — o op o —— Yo o o
F T T TR T T T TR
282 282 282 702 702 402 402 702 =

L
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" " : , _ENET_ASF_GPI — ENET_ASE_GPI
SMC Reset "Button", Supervisor & AVREF Supply : Sk GPLO Ne eSO
.+ _SMC_SYS_LED — NCSNC SYS LED SMC12 PECI SUPPORT
- EBASE=TRUE —_NO TEST=TRUE
w0 s SPP3V3 LS5 SMC s _MEM EVENT_L — NC VEM EVENT L
— NAKE_| ESI:_TRUEWH:{LE
IR5000 » _SMC_ODD_DETECT — NC SMC_ODD DETECT =PPVCCI O SO_SMC 4 4
100K NO_TEST=TRUE
5% 0 o s _=CHGR ACOK — SMC BC AQOK w05 w» LR RX_OUT RC — NCIRRX QT RC CR'B%A(L)
5% AN KL DTS T 01 » _HI SI DE_| SENSE_OC — NCHI 5| DE | SENSE_CC » _SMC GEX THROTTLE L — NC srvc GFX_THROTTLE L ssw3K15Ac|v§EVAPE ol
120w VOLTAGE=3 42V NO TEST=TRUE NO_TEST=TRUE VEsm | =
Pzt » _SMC_ADCO —_SMC CPU VSENSE 1 1000 _SMC_GEX_OVERTEMP — NC SMC_GEX OVERTEMP .o Kk
Mac M ni: 5V =PPVI N S5 SMCVREF SMC_ADC1 —_ SMC CPU | SENSE w0 w» _SMC T25 EN L — NC T25 EN L R —
Mobiles: 3. 42V SMC_ADC2 —_NC srvc GPU HI_I SENSE . s _SMC_GFX_OVERTEMP — NC srvc GEX_OVERTEMP ., S
NO_TEST=TRUE NO TEST—TRLE
“a ® . _SMC_ADC3 —_SMC DCI N_VSENSE 2a » _SYS_TDM ONEW RE — NC svs TDM ONEW R
50 41 40 10 30 _GND_SMC_AVSS | = o N ADA =R - e A =
U5010 _BASES 72 130 1 CPU PROCHOT L
VREF- 3. 3V- VDET- 3. 0 SMC_ADCS — SMC_PBUS VSENSE v @—PU PROCHOT L
- SMC_TPAD_RST_L 6JVRL* (1ruSNO90048  RESET* SMC_ADCS __SMC_SSD | SENSE “ ORITICAL
47 40 39 7 SMC _ONOFF_L TqMR2* 1Py ~ - 6|D
(maog PP3V3 S5 AVREE SMC , »» _SMC_ADC? —_ SMC_BMON | SENSE as e 059
8 = =
SIC VANUAL_RST_L 2joer N CRITI CALT;AFE“F"M VENRER W OTHED: T » _SMC_ADCB — SME CPU H ISENSE .. o VENLSAFE 1
'R5001 @001 1 . - ICBJLZJI;_)Fl L C5026 s _SMC_ADCO — SMC OTHER HI | SENSE .. S = = R5034
(i)%fmw ki.;_: o L L g  _SMC_ADCIO — SV VEM | SENSE w s " 9z o b » CPU PEA R1,S CPU_PECI A
S0 -3L XSR CEFWPX > g . CERM » _SMC_ADC11 _ SMC ch O | SENSE - ADCLO AND ADCL1 ARE SHARED W TH COMPARATORS ON STACK BOARD 1 ROCHO am To SMC 1/54, Froml To CPU PCH
SI LK_PART=SMC. RST osbet ot SMC ADC12 SME_AXG VSENSE 1
» = = w 20 PM THRMIRI P L R
PLACE_S| DE=BOTTOM GND_SMC_AVSS 39 40 43 44 80 . _SMC_ADC13 —_ = | SENSE & p——
MR1* and MR2* nust both be low to cause rmanual reset. NE?QEW bTh=0.1 SMC ADC14 : ~ | VSENSE 3D 059
Used on nobiles to support SMC reset via keyboard. * — -] = E I\/BN15AFE
NOTE: Iniernal pull-ups are to VIN, not Vs. w0+ =PPVCO O SO SMC » SN ADCLS =D NEL L SENSE = 2 SMC12 SPl SUPP
» _SMC_ADC16 —_SMC LCDBKLT VSENSE : NC ORT
" " = K-
Debug Power "Buttons . _SMC_ADC17 _ SMC LCDBKLT I SENSE 7S  §s SER £5 HES! STORS AR N STUFFED TIL THE TORGLaY G 2 SP1_ WRSTERS 15 VER 1 ED
SMC ONOFE_L s s R5097 «» _SMC_ADCI8 —_SMC_AXG | SENSE . 1 SMC_THRMIRI P o R5021
T ADC1 -
R5016* fow » SM 2 = NNKCEEA“%CHWE%—'T%ENSE s SPI_SMC_M SO 1 2 SPI_MB M SO s
1 m oD
PLace st pessorran O 2 » _SMC_ADC20 = NG SMC T25 | SENSE_ R5022 L5 PRI, 2t
1§)34V - SN VEQLO CPU DIV2 w _SMC_ADC21 — NC SMC_PCH CORE_| SENSE s
sb5, CRE_LSERS 5 Pl I 1 ___SPI_ME | 4t 50
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN 1R5096 2 _SMC_ADC22 —_ SMC X29 | SENSE 0 1/;?6\,\, R5023 CRNEATELOR0D. S
100K
0w » _SMC_ADC23 — srvE: TB'=r | SENSE % s mm--SPL_SMC CLK V\/VZ e SPL M B OLK oy i 0
= 1 » _SMBUS SMC 4_ASF_SCL —_ NC SMBUS SMC 4_ASF_SCL R5024 1/’\%_8W
_ i 2 — | = ) TEST=TRUE 15 201
SMC Crystal Circuit 4 » SMBUS SMC 4 ASF SDA — NC SVBUS SMC 4 ASE_SDA » mm—SPL_SMC CS L 1 SPlL_ MB CS L om0
= - IO TEST=TRUE =Y PLACE_NEAR=U6100. 1: 1MV
» _BDV_BKL_PVWM — NC BDV BKL_PWI_ 1
R501 ° = NO TEST=TRUE R5058 Y8 w0200 =PP3V3 S5_SMC
P04 0 102 _SMC_PVE S4_DARK,L SDOONN_STATE CHANGE_ SMNC - 25 PM THRMIRI P B L 133K, oM THRMIRI P L 1020 __=PP3V3_SA_SMC
SMC XTAL R —T—WFBKSE_FRU:—‘ 1/\/\/\/2 LI it 20 72
M'—/Vl\/{)\/ CRI TI CAL = =TBT WAKE L » 158w
g Y5010 OM T_TABLE 103 oy CPU_THRMIRI P_3V3 o™ w57 SMC_OOBL RX L R5067 100K 1M/\/2_%%
SM'32X2 B R5012 w57 SMC_OOB1_TX_L 5068 100K 1 2 e [ 20T
12. 000MHZ-30PPM 10PF 22 NN~z
: » 1 PM CLK32K SUSCLK_R1 2 __SMC CLK32K s w3 SMC PVE S4 DARK L ROS069 100K 1 2 % 1r20W M 201
s SMC_EXTAL LN D" hee near-orao0 a5 T~ VoYV oo o oM ONOEE L 5070 10K 1.5 s% Trzow—w— 201
1’2@hW + (G3_POVERON L 5077 10K 1A\ SV ZoW 7T
Naic R5071 100K 1 /\\2 5%
1C5010 105011 ORITICAL oo SMELLD 2 07T VA oW ——zor
::i 3 T I\/NBTSQ%IE)P5§ L s SMCRX L 5074 100K 1 \\A 2 5% TT20W W 20T
2 felcoo ? felcoo HDM HPD ESD PROTECTI ON R ¢ . VG DEBUGPRT TX L RBU7B 10K L Aprz S 720w Tz
0201 0201 NN AS—5% T oW 20T
2 a0 SMC_DEBUGPRT RX L RS5078B 100K1 \\n72 >
’ w307 SMC_TVB RO077 10K 1,,n72 >0 7200 W 207
J_ R5057 L w37 SMC_TDO RE078 10K 1 \an2 o 720w VF—20T
- HDM _HPD L LARS 2 SMC DP_HPD L = w37 SMC_TDI 5079 10K 1 \\p/z o 120w W 20T
D A% RRRE BASESTROE 122D *° w507 SMC TCK 5080 10K 1 \/\/\72 5% 1720w W 201
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MZ 0w PP3V3 S4 SMC  SMC BIL BUTTON L D081 10K LANAZ 5% 17 20W W 20T
% - e 1 SVE B ACK BOE7 100K W\ s T T 7
I 100K i
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON IR5082 * gﬁ ISSNTP\Z\R@;’L'J;\'F C003 10K 1’\/\/\; 5% T Z0W W 20T
sS4 SMC WAKE SOURCES 190K 2067 i e oy
19750486 1 XTAL, 12MHZ, 30PPM 10PF, 3. 2X2. 5X0. 7MM 90C Y5010 CRI TI CAL 5% 20 30 _CPU_THRMIRI P 3V3 1 ’\/\/\/2 i
20w 5 25 _SPl_DESCRI PTOR OVERRIDE L _NosTUFE RO095 10K 1 AAALZ 5% 1720W  MF 20T
2 1 o SNC RO\/BwT 5% 17 20W V- 20T
- D =PSOC_WAKE_L — SME PME S4 L " 1|1QE,088
- D =BT_WAKE L A W o
RMT| 2201 R 10K
Hal | Effect pads w o SMC_THRMIRI P Rgggg oK A e
o 39 15 _SMC_ADAPTER EN 1
5% 17 20W  NF 20T
' o 2 _SMC S4_WAKESRC ENR5090 100K 1 2
APN: 998-4692 _ppavas s3 HALL SV I ZOW 20T
OMT TABLE  (FEE3V42 S3 HALL . o 30 s _SMC_DELAYED PWRGDR5091 100K 1 I
J5050 R5098 100k P
HALL- EFFECT- SENSOR: M- D1 BATLOWY | SOLATI ON v SMEEMEE Nz
1 8 R5050 L
oSTeoTS Isve LiD R LARAZ g SMC LIDais . =PP3V3 S5 SMCBATLOW =PP3V3 SUS SMC, w s PPIVE_WAN E
3 6 5% CRI Tl CAL
oa ob 0w WFEI EVENT L R5089 10K 1 2 |
NCx2-0 012 NC b %'\év Jigf’(%?&: ) 6040 e NN 55517 z0Ww—WF 20T
> gog) cERM RS](_)O%OK %Ss'\’\/ABK:LSA'VFVAPE ISYNC MASTER=D1 SENSORS SYNC DATE:O%/ 20/ 2012
0402 1/ 285 -
— 201, Internal 20K pull-up on PM BATLOWL in PCH SIVC Suppor t —
= s »» [y SMC_BATLOW L TR Jo PM BATLOWL g w0 d} Appl e I nc. SC"' NUM>
1 ® <E4LABEL>
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON R5841 yg'&ffmpmﬂg HAER;J NF.’s THEE R
607- 9320 1 $UBASSY, PCBA HALL EFFECT, Jf# J5050 CRI TI CAL Ly ZNOSTUFF e POSESSOR AGREES TG THE. FGLLOW NG
leg\é, | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 50 OF 132
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8

75 25 7,

75 39 17 7,

75 39 17 7

75 39 17 7

75 39 17 7

a7

20 7

257

40 39 7

40 39 7

B 86066AE 68 |

LPC+SPI Connect or
LPCPLUS_CONN: YES
L
o103 35900, av
M ST- SM
=PP3V3_S5_LPCPLUS 31~ 32
P5V_SO_LPCPLUS ~
Uool2 g | SPL_ALT M SO am -
LPC CLK33M LPQPLUS g 3o ol4 g | LPC FRAMVE L G 7 17 w0 7
LPC AD<0> o= 00l% gup | SPIROM USE M.B G
-— -
LPC AD<2> > gg 0 PM CLKRUN L oo 7 18 %0
LPC AD<1> PET Do FER SPI_ALT CLK am
LPC AD<3> - 13] 5 o4 - SPI_ALT CS L am -
SPI_ALT_MOSI 50 0° gup | LPC SERIRQ G 7w
LPCPLUS_GPI O o 1008 g | LPC PWRDWN L am 7 o 25 5
LPCPLUS RESET |L - 905120 o T SvCTD oo 7 50 w0
SMC_TDO 200l o | SMCTX oo 7 50 w0
TP_SMC TRST L - 230024 o | SMCRESET L oo 7 5 w0 51
TP_SMC MD1 250026 .o | SMC ROVBOOT oo 7 0
SMC TX L - 27 28 o | SMC RX L 730 0
o[ %30 T swc v oD
X - oD 7 >0
33 C 34
998- 4235

SPI_ALT M SO, .,

SPI _ALT_MOSI ; a

SPI_ALT CLK .
SPI_ALT CS L ;.
LPCPLUS_R: YES LPCPLUS_R: YES
1 1 1 1
Rp128 (15127 [H5126 (15125 n oo 1o om
c -
%"15\9 %"15\9 ?onlﬁ\év %"15\9 PEAENEAR2108: 91°0mn
2 2 2 2 2 2 2 2
LPCPLUS_R: YES LPCPLUS_R: YES
PLACE_NEAR=U1800. AV3: 5mm R5110 R5120
o SPI_CSO R L 1AL5 2 sl cso L LAAA,2__SPL_M.B CS L gm0 s
5% 5% PLACE_NEAR=R5125. 2: 5nm
PLACE NEARULB00. BA2: S R5111 451)?9’ R5121 Mgggw
v EmSPL_OLK R 1,\}§\2 s SPI_CLK 1,\;@\/2 SPI_MB CLK om0
51/§ 51/§ PLACE_NEAR=R5126. 2: 5nm
PLAGE_NEAR-ULB00. AYA: Srm R5112 Eop¥ R5122 M L¥
v > SPL_MOSI_R 1285 5 = SPI_MOSI 1 2 SPI_M.B MOSI gm0 w0
1 Sl/gw %/é’l/w PLACE_NEAR=R5127. 2: 5mm
hos R52]2123 hos

7 17 qop—SPL_M SO

1 ,\é}//g\/2
Vﬁa%w

PLACE_NEAR=U6100. 2: 5nm

SPI_MB_M SO s o

ISYNC MASTER=D1 _SENSORS

LPC+SPI

Debug Connect or

SYNC DATE:O%/ 20/ 201]
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8 7 6 5 4 3 2 1

PCH SMBus "0" Connecti ons SMC "0" SMBus Connecti ons SMC " 5" SMBUS CONNECTI ONS
12 s =PP3V3_S0_SMBUS_ PCH .« =PP3V3_S0_SMBUS_SMC 0_SO s =PP3V42 G3H SMBUS SMC 5
i R5200* 'R520 R5251 R5280* R5281
Pant her Poi nt 1K 1K TBT SMC 27K GPU Tenp (Ext) SMC 50K 2. 0K Battery Charger
U1800 1/ 200 ;é%ow U3600 w4900 %ﬁow EMC1414- A1 US550 w4900 1/ 23\7\‘7% %ﬁow 1SL6258 - U7000
( MASTER) 201, 2201 (VR TE: OXXX READ: OXXX) ( MASTER) 5201 (Wite: 0x98 Read: 0x99) ( MASTER) 201, 2201 (Wite: Ox12 Read: 0x13)
s 17 7 SVBUS PCfHRutCLK — =12C TBTRTR SCL a3 SMB 0 SO CLK SIVBUS GPUTHIVENS SCL s SMB 5 CLK — SMBUS SII\F/ELS G3 scl — =SMBUS CHGR SCL 57
VARE_BASE= — = — WAKE_BAGE= —
s 17 7 SVBUS P_C;l;{iUtDATA = =1 2C TBTRTR SDA a3 SMB_0_SO_DATA SIVBUS GPUTHIVENS SDA s SMB_5_DATA = SMBUS _SMC 5_G3_SD4 = =SMBUS_CHGR SDA 57
7 J L I| L J | - L
VRef DACs Battery
u3300 AlLiILIDlllo Bat t er 16955
(Wite: 0x98 Read: 0x99) (VRITE: 0X34 READ. 0X35) —y (See Tabl e)

s =1 2C VREEDACS SCL : ) Battery Manager - (Wite: Ox16 Read: O0x17) __ =SMBUS BATT SCL "
a1 =1 2C VREFDACS SDA = = =SMBUS BATT_SDA 56
J | L

——
Margi n Control SMC "2" SMBUS CONNECTI ONS
3301 AUDI O NOTE SMC RMP bus remains powered and may be active in S3 state Sh/c " 3" ShBUS w\INEC‘I'I O\IS
(Wite: 0x30 Read: 0x31) 08410 s =PP3V3_S3_SMBUS SMC 2 S3
a =1 2C PCA9557D SCL = (WRI TE: 0X32 READ: 0X33) s =PP3V3_S3_SMBUS SMC 3
1 = —_— 1 1
» =12C PCAS557D SDA — SMC R52719 !3?271 Tr ackpad DEBUG_ADC DEBUG_ADC.
. s s 290" |'R5291
w4900 1/2 gé%ow 35800 smc e A DEBUG SENSOR ADC A
M KeY L ( MASTER) 2201 (Wite: 0x90 Read: 0x91) w900 1/28%2 ?O%OW UD00O
SMB 2 S3 CLK — =12C TPAD SCL a ( MASTER) 25"1:2 5201 (Wite: 0x10 Read: 0x11)
Ue751 SMB_2_S3_DATA — =12C TPAD SDA - SMB 3_CLK —% SMBUS _SMC _3_SCL =1 2C SMC_ADCS_SCL
(VWRITE: 0X72 READ: 0X73) = — — NRKE_BASE=TRUE — |
« =1 2C M KEY_SCL — AUDI O 1 L SMB_3_DATA =& SM?US =SI’\}-/<CLE3 SDA = =1 2C SMC ADCS_SDA
s« =12C MKEY SDA U6400 ALS d :
| (WRI TE: OXEO READ: OXEl) J3502
(Wite: 0x72 Read: 0x73)
XDP Connectors — . .
. =-_=12C ALS st = PCH "SM.i nk 0" Connecti ons
32500 & J2550 __ —12C ALS SDA "
( MASTER) =
.« =SMBUS_XDP_SCL = | L 2o =PP3V3_SO_SMBUS PCH
. =ZSMBUS_XDP_SDA — AUDI O U5920
U6750 (WRI TE: 0X30/ 31 READ: 0X32/33) . R5210* IR5211 —
! (WRI TE: 0X76 READ: 0X77) GYRO Pant her Poi nt . 2K 8. 2K
4 =12C SMC SMS_SCL = U5940 U1800 1/ 2 /"% i[,é‘éow
- =1 2C SMC SMVS SDA _ (WRI TE: OXDO READ: OXDL) SM_(gAOS_T'EFg aK 2012 2201
. T — =1 2C SMC_GYRO SCL ™ 7 AKE BASESTRUE
— =1 2C SMC GYRO SDA « = v g BCH O DATA
J
L
HDM Redriver (on RO
J4410
(WRI TE: 0xCC READ: 0xCD)
— =12C HDM RDRV_SCL w0 SMC " 1" SMBUS CONNECTI ONS
= =1 2C HDM RDRV_SDA 36
1 . =PP3V3_SO_SMBUS SMC 1_SO
1 1
sme R5260°) |'R5261 \cpu/ pDR3/ PCH Al RFLOW TEMP
LED %g%ﬂ" GHT 14900 1/ zﬁ:ﬁ‘?% /Sow EMC1414- A1 U570
(VRITE 0558 RETD: oRsE ( MASTER) 201, 2201 (Wite: 0x98 Read: 0x99)
SMB 1 SO CLK — SMBUS SMC 1 SO SCl — =12C CPUTHVENS SCL s
— =12C BKL_1_SCL - WY AR 2 R
= SMB_1_SO_DATA = SVBUS SMC 1 SO_SRA = =1 2C CPUTHVENS SDA s
= =12C BKL 1 SDA " PCH "SM.i nk 1" Connecti ons T L e
L

Pant her Poi nt X29 TEMP

TMP105: U5523

e WVRI TE: 0X92 READ: 0X93
(Wite: 0x88 Read: 0x89) ( : : )
s SML_PCH 1_CLK _ . — =12C X29THVENS SCL .,
SM._PCH 1_DATA _ — =12C X29THVENS SDA .,
757 _ =

J | ISYNC MASTER=NMASTER SYNC_DATE=MASTEH

SMBus Connecti ons

SMLink 1 is slave Port to SPKR, JEMP
access PCH & CPU via PECI. (WRITE: OXDS READ. OXDS) @ Appl e I nc.
®

uU6421
(WRI TE: 0X38 READ: 0X39)

NOTI CE OF PROPRI ETARY PROPERTY:
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8

7 6

Gai n:

Rsense:

CPU PCH VCCI O & TBT 1. 05V Load

200x, EDP: 20 A

0.001 (R7640)

V across Rsense: 15 nmv
SMC ADC: 11

=PP3V3_S0_I SNS

80 8

Side Current Se

Gain: 1x
SMC ADC. 00 PLACE_NEAR=R7510. 2: 5 MV

Gai n: 1x
SMC ADC: 12 PLACE_NEAR=R7550. 2: 5 MV

AXG Core Vol tage Sense (VNOO)

CPU Core Vol tage Sense (VC0OC)

PLACE_NEAR=U4900. E2: 5MV

R5329

M A 53K
1513 10 s _=PPVCORE SO CPU 1552 CPUVSENSE IN IAAA SMC _CPU VSENSE oo ©
1/12/W . F&%CE NEAR=U4900. E2: 5SMV
1

|
N
e
WCO)\
ngamw
c
T

GND_SMC_AVSS

39 40 43 44 80

PLACE_| NWWQUO Cl: s\

nse (1 C1Q)

CPU Core Load Side Current Sense (1 COC)

Gai n: 161. 7x,

EDP: 53 A

1

b3 R533
4. 53I§

1613 08 = SO | 1 AXGVSENSE | N SMC AXG VSENSE o «©
1/]2/W PLACE_NEAR=U4900. C1: 5MM

|

N
XONO
ST,
<°l\.)
c
T

GND_SMC_AVSS

39 40 43 44 80

3K
A
i B NGB e

IN
O
)

Rsense: 2x of 0.00075 (R7510, R7520), Rsum 0.000375
V across Rsense: 19.8 nVv
1C5360 SMC ADC: 01
SN =
V+ 2 % NO_XNET_CONNECTI ON=TRUE
=J536(()) LOADI SNS: YES 3593@9 5 45 e _=PP3V3 SO | WPl SNS 'E%E%S.Qﬁsﬂzsssw
wss@%m sc70 “our | 8| CPUVCCI O 1 OUT %K » SMC VOCI O | SENSE __yery 40 7 52 o1 [T cPULMP | sNs1 P 1% 32K 1 C5340
PLACE_NEAR=R7640. 3: 5 2 PLACE_NEAR=R7510. 4: 5MV 196 : YES
1bw N by . BRI & TUF
v o oy CPUVCC OB0 €S P4l reFlLL %Y |1 C5369 LOADI SNS: YES W0 XNET_connecT! on-TR@ADI SNS: YES v,
RS LOADI SNS: YES i %{ZUF R§§4 R5342 of 358 i
(i\'D PLACE_NEAR=U4900. A6: SMM ><§01 7 ez o1 ry—CPUL VP | SNS2 P A 2P3m CPU MVP | SNS P 1%&@%'5 HCPUMP ISUMRP 1|, SC70-5 = 5?
LOADI SNS: YES LQADI SNS: Vi PLACE_NEAR=R7520. 3: 5MV 19 {?\/ 19 1"@\/ A G jw/' M/P_| SUM | \/\(/\ Is,— | SENSE 40
. PLACE._NEAR=UAG00. Aa 5MM LOADI SNS: YES ) XNET_CONNECT| ON=TRUE S Sl S 198w
= G\D SMC AVSS 8. B 3%4247 R2§2143 ™ o 1EO3
o2 > CPULMVP_ I SNS1 N 1 2 CPULMP I SNS N 15 2K | cpumvp 1SUMR N LOADI SNS: YES —2_03%
PLACE NWR751O 3 5MM W">§ L PLACENERR-UA900. EL: st | 2 8361
DDR 1. 35V S3 (Menobry) Current Sense (I MC) [EDIERE o covecni e S 1 LOADI SNS: YES
Gain: 364.9x, EDP: 9 A 18 LOADI 0_ YES = PLACE_NEAR=U4900. E1: 5MM
Rsense: 0.001 (R5370) 4 K QADI SNS: R5341
V across Rsense: 9 nVv 78 62 | MWP_| 2 N 4 1 (15K, D AV 39 40 43 a4 80
SMC ADC: 10 o =PP3V3_S3_| SNS PLACE_ NEAREUS370. 8: 30 [EaD ene s ™ 2%6 R5344 O 4% K2R DR G rmee
715K
E%%é’w l\DﬁXNEficél)glgEch ON=TRUE
2
=PPVI N_S3_MEM | SNS R 2
‘E—l R5371 1 & N BEree
R5370 13 _1SNS 1v35 S3 MEM P 1W\I|§7|5Ns1v3553mzmrep h
000 Y ,SMC VEM | SENSE oy o
i Vo
R5372 1C5379
24 L 0. 22UF
1W\II§75 ISNS 1V35 S3 MEMR N —Zgog
11@ 1 5?01
1ow R5373
402 PLACE_NEAR=U4900. B6: 5MV
i
402 GN\ND_SMC AVSS 39 40 43 44 80
. ' L AXG Core Load Side Current Sense (1 NOC)
SSD Current Sense (1 SDC) i i it deweichs
" Rsense: 2x of 0.00075 (R7550, R7560), Rsum 0.000375
Gain: 649.35x, EDP: 5 A (16.5 W V across Rsense. 17.25 nv
Rsense: 0.001 (R5370) SMC ADC: 18
V across Rsense: 5 nV
SMC ADC: 06 s =PP3V3_S3_| SNS
NO_XNET_CONNECTI ON=TRUE
CRITI CAL 3543256 w5 _=PP3V3_S0_I MVPI SNS QDI NG S
7 70 62 CPU MWP_I SNS1G P 1%
%5?481 %339 PLACE_NEAR=R7550. 3: 5MM 1% HRAD ENS: YES @}350
1+ (L SNS_SSD P LS isns ave so ssoRP 5], 8 DFN 35%,39 LOADI SNS: YES _connecTl on=TRBADI SNS: YES 2 Y
i P 1gwe v @ sso 1o I A2 o SMC SSD I SENSE o, R5352 o 123329., 5
i - 198w 7 o rmy—CPUL WP | SNS2G P 442K | cpumvp 1 snsc P L R4 L cpumP ISMGR P 1 " SC70-5 -~ R5359
R 2 e 201 1 C5389 . 0..19% 19 VENG 4 crpl P | 4 23K | SENSE w0
3° 54|§ 9 1 200 20U PLACEiNEAFtR7-560,3 5MM O & M:lg,\é"
0 57 [>—LSNS_SSD N LA A2 LSNS 33 S0 SSD R N PLAGE NEAR-LI900. B4: SMM 5 g & LOADI SNS: YES P ) XNET_CONNECT! ONTRUE el < S 1/5§ié’w 1 C5359
%
e | - 0361 R 7 R5353 w 1 L g o2UF
051 1R,\§’383 L PLACE. NEAR=U4900. B4: 5M 75 62 crump 1 snsic N1k 2K L opu e 1 snse Nk PR L cou v 1suve R N LOADI SNS: YES " 20%
gy R5384 - D s exmeesom S PACISACT s |2
WatF LY G\D SMC AVSS 50 40 43 44 50 LOADI SNS: YES Y - CONNECTI ON=TRUE Mgﬁ,?@’ = L QDL ENG 0 ER: s
1 LOADI SNS: YES R5351
= 14(1)%\9 o o , 715K GND SMC AVSS 39 40 43 44 80
NO_XNET_CONNECTI ON=TRUE L OADI SNS YES 10/ 2W 1R5354 19 D{?\/ L%EIT %ECXE\,S:TRLE

NO_XNET_CONNECTI ON=TRUE

PART NUMBER

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL BOM OPTI ON

117S0008 3

RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF

C5349, C5359, C5369

LQOADI SNS: NO

ISYNC MASTER=D1 SENSORS SYNC DATE:O%/ 20/ 201,
Power Sensor: Load Si de ]
T
(5, opre ine. [ CHIW]D
© <E4LABEL>
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CPU H gh Side Current Sense (| COR) PBUS Vol t age Sense & Enabl e (VPOR)
Gain: 50x, EDP: 17.4 A Gain: 0.167x
Rsense: 0.003 (R5400) SMC ADC: 05
V across Rsense: 52.2 nv CRI TI CAL
SMC ADC. 08 o _=PP3V3_S0_HS COVRUTI NG | SNS %@480
B Cf’flugl NTE3169C2
™ p— P N- CHANNEL 5
s 2 g%‘f Enabl es PBUS VSense PBUSVSENS EN L
=PPVI N_S5_HS COMPUTI NG |-BNS = .4 di vi der when in SO.
. . NEAR=U5400. 4: 10MV P54q_91 35409 ! I e R5]‘.10802K1
i N4 e |bs caveuring taur 1% P38 swe cpu | SENSErrmy w0 « > =PBUSVSENS EN 2| g|F] ook
CRI TI CAL B C5409 ‘Qj-s b5,
N+ REF|L 1 1
] PLACE_NEAR=U4900 BszoslM\/I & 200”2LF J— : g2 -0 VSENSE T e e
= . 5: GN\ND = & - Eog 2 =
. =PPVI N S5 HS COVPUTI NG |IP6f&-AR-US400. 5: 10M1 ~ 858, R5488!
PLACE_NEAR=U4900. B5: 5MM PBUS SO VSENSE | N 5 G ': 27. 4%§)
. S 1/ 16W
= GND SMC AVSS 39 40 43 44 80 4 \Qi 2b5, [ Rehevenin = 4573 ohms
P- CHANNEL SMC_PBUS_VSENSE oo ©
. . 1
OTHER H gh Side Current Sense (1 QOR) R5481 RE54891| |, g oo, o
Gain: 100x, EDP: 8.8 A 1% 1 5489
XWs5480 YL 5. 49K < | S0P
Rsense: 0.003 (R5410) 27 ibgvz %1%% 200”
V across Rsense: 26.4 nV . =PPBUS_S0_VSENSE 14582 25 B 2 6('351
SMC ADC: 09 s =PP3V3_S0 HS OTHI | SNS PLACE_NEAR=R5400. 1: 10 MM PBUSVSENS EN L DIV G\D SMC AVSS o 40 40 a0 a0
1C5411 PLACE_NEAR=U4900. A3: 5MV
o 1UF
T, 8%
-
. —PPVI N S5 HS OTHER | SNS PLACE_NEAR=U5410. 4: 10MV U5410 % R5419
— CRITI 2| a
i, | SNS HS OTHER N 4| 'N@Z14 16 |is orrEr 1aur % 23K SMC OTHER HI | SENSE, .
0 %
Rg£f§l . | SNS HS OTHER P REF| L 1’2%&13‘” 1 Cf’“z%)g
—PPVIN_S5_HS OTHER ISN§ R oo iom &b PLACE_NEAR=U4900. A5: 5MA ™ T gmé%
e = — CRI Tl CAR 6261
PLACE_NEAR=U4900. A5: 5MV
= GND_SMC_AVSS w5 40 +o2 D
DC I n Vol tage Sense & Enabl e (VDOR)
Gain: 0.167x
. SMC ADC: 03
Charger (BMON Production) Current Sense (1 PBR)
Charger Gain: 36x, EDP: 6.6 A CRI Tl CAL
Rsense: 0.010 (R7050) Enabl es DC-In VSense 490
SMC ADC: 07 di vi der when AC present. NT%]_GQCZ
SOT- 963
R5493 N CHANNEL
B N R5§93 — 6 DCI NVSENS EN L
PLACE_NEAR=U4900. A4: 5MM 57 40 E —Cl G R w: 4921
5%
Ro429 " Do N vsENnsE EN 2| [ o] RSlOOK
- oy CHGR_BNVON 1302, SMC BMON | SENSE _goomy 0 R52219 4 s TEL
% Q:"; 402
1/ W 1 2
o 1C5429 o D PM SUS EN 1 2 J_ 3 DO N S5 VSENSE PLACE_NEAR=U4900. F1: 5MV
—— 3300PF 126w =
2 198 e 36 R5498"
0201 & 27. 4K
. =PPDCI N_S5_VSENSE sl eli] b{:l%@
PLACE_NEAR=U4900. Ad: 5MV S
4 \Qj 202, [ Rhevenin = 4573 ohms
G\D_SMC_AVSS 29 40 43 44 w0 P~ CHANNEL SMC_DOI N_VSENSE gy o
R5491* .
RoAgy| |: gy
16 S49K s L g 5oUF
DC-1n (AMON) Current Sense (1 DOR) Ve, s T Bl
Charger Gain: 20x, EDP: 4.6 A 4023 3361
Rsense: 0.020 (R7020) PDCI NVSENS EN L DIV G\ND SMC AVSS w0 40 43 44 80

SMC ADC. 04 PLACE_NEAR=U4900. F1: 5MM

PLACE_NEAR=U4900. B3: 5MM

R5439
+ o> CHER_AMDN 15OAAR_oSMC DCI N | SENSE gy o
1/ o/W
201 1C5439
—L 2200PF
2 345 CERM

PLACE_NEAR=U4900. B3: 5MM

GND SMC AVSS 39 40 43 44 80

ISYNC MASTER=D1 _SENSORS SYNC DATE:O%/ 20/ 201,
Power Sensor: Hi gh Side

o .
d} Appl e I nc. <SCH_NUM>| D
® <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY: P —
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Thermal Sensor A:
PCH Proximty, Left

12C Wite: 0x98, |2C Read: 0x99

Fi n Pi pe,

Ri ght Fi

n St ack

5550
,=PP3V3_SO_GPUTHVENS 47 2 __PP3V3 SO GDUTHMnsmNs R
5% NI DTH=
MEOQ‘V RESYL ] £5550
GPU_TDI ODE P 2 g@iﬁn R551E(>)%1 1'1?6??52
Thermmal Di ode: None “ PUAGE NEAR-UB550. 2. 5 1 %,{zlg‘% %"mw
"""""""""""" hl - - LF
' Pl acenent Note: 551 1 U5550 — b5, 5
\
' None. , 0. 0022 — EMC1414- A- Al A
il NO_XNET_CONNECTI ON=TRUE Lg\vl/’__ DFN
T, 402 2| pp1 THERM / Al 7 _GPUTHVBNS THM L
» _GPU TDI ODE N PLACE_NEAR=US550. 3: 5mm 3| pna ALERT* |58 GPUTHMBNS ALERT L
s GPUTHVBNS D P 4 |bp2/ DN svpATAl_9 =SMBUS GPUTHVBNS SDA 2
3 FR- 5"’"2 5 |ones o3 sveLk |10 =SMBUS_GPUTHMBENS _SCL w
1 GND THRM PAD
CRI TI CAL 503 ! 0. 002525 L o 1
DFNlUgGHd-3 NO_XNET_CONNECTI ON=TRUE L&\VI/) ) )
2 | CRI TI CAL 402 Thermal Sensor: PCH Proxinmity (TPOP)
» GPUTHVENS D N PLACE_NEAR=US550. S: Smm ' Pl acenent Note: ,
i i = ' Pl ace U5550 on top side on top
Thermal Di ode: Left Fin Stack (Tth) Ther mal Di ode: Ri ght Heat Pipe (Th2H) 1 of PCH. !
.............................................. ,
' Pl acenent Note: . ' Pl acement Not e: . e
' Place (6501 on the top side on the corner ' Pl ace @503 under the top side on the corner
rclose to the Left Fin Stack. ! 1close to the Right Fin Stack. !
\ \
L o a o a2 e a2 @ @ @ @ @ @ =@ @ = = = = = = = L o o o o e o a2 @ @ @ @ @ @ = = = = = = = = =
Thermal Sensor B: o )
CPU Proximty, Menory Proximty, Airflow
12C Wite: 0x98, |12C Read: 0x99
R5570
s =PP3V3 S0 CPUTHVENS 1 2 PP3V3 CPUTI—éI\/SNS R
mm
Y e Jicss70
40. u
DDR3JHVENS D1_P 2 gﬁg\ﬂ R“'__"'__’170%1 1'1?3? 2
Thermal Di ode: Menory Proxinity (TI\/DP) , “ A NEAC 570 2 5 1 402 %,{zlg‘% %"mw
----------------------- - - LF
' Pl acenent Note: 1 — b5, 5
' Place Q6506 on the bottom side, below the 506 E o,%"\g’;z?g:'__ EI\/C]HS:IE-?B AlA
: . \
rrow of Menory device, between 2nd/ 3rd device. DFNllllJOGG%AIT-Z NO_XNET_CONNECTI m:'rRché \7’;_ DFN
Ul e o o o o oot 2 | CRI TI CAL oy 2| pp1 THERM / Al 7 _CPUTHMSBNS THM L
s DDR3THVENS D1_N PLACE_NEAR=U5570. 3: 5mm 3| pne ALERT*|, 8 CPUTHVBNS ALERT L
s CPUTHVENS D2_P 4 |oP2/ DN3 svoaTAl_® =1 2C CPUTHVMBNS SDA D @
3 PLACE_NEAR=U5570. 4: 5mm 5 |onos oPs svoLk |10 =1 2C_CPUTHVENS. SCL -
CRI TI CAL 5 0 4 N GN\D THRM PAD
46BL P 0. 0022 - 6 1
DENLOO6HA- 3 NO_XNET_CONNECTI ON=TRUE L&\VI/) ) )
2 | CRI TI CAL 402 Thermal Sensor: CPU Proxinmity (TcOP)
s CPUTHVENS D2 N PLACE_NEARFUS570. 5: Smm ' Pl acenent Note: ,
. . ) ) = ' Pl ace U5570 on top side, on top of
Thermal Di ode: Airflow (TAOP) Thermal Di ode: Airflow (TALP) 1 the CPU. '
.............................................. ,
' Pl acenent Note: 1. ' Pl acenent Note B e

' Place (6502 on the bottom side, belowleft
runderneath the left fan well in the neck.

T29 Di e

Ther ral Sensor:

3B TP_TBT THERM DP —

' Place (6504 on the either side,

' near LCD

'R5520
10K
5%ﬂi'\év
Z%QL
1542 »TBT _THERMD N NOSTUFF
X \'\5 PLACE_SI DE=TOP
JT_ SM520 PLACE_NEAR=U3600. B1: 2nm

Note: Use GND pin Bl on U3600 for N | eg.

connector and DCI N connector.

ISYNC MASTER=D1 SENSORS
Ther mal

Sensor s
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39 @_SNC FAN 0 TACH

Left Fan Ri ght Fan
s =PP5V_SO FAN LT s =PP5V_S0 FAN RT
s =PP3V3 SO FAN LT s =PP3V3 SO FAN RT
CRI Tl CAL CRI Tl CAL
J5650 R5660" J5660
FF14A-5C- R11DL- B- 3H 47K FF14A-5C- R11DL- B- 3H
F- RT- SM v 12‘01/3 6F- RT- SM
6
R5655 g ® R5665 sz, NCx=—0O
AR 2 EAN LT TACH 1 o % (oOT}—SMC FAN 1 TACH 47K 2 EAN RT TACH 1 o
5% 2 5% 2
1/16W 3 O 1/ 16W 3 O
b 3 ey 5
oS 12 fob 12
.
R5651 oo oSt o
s .
Q6660 Q6660
1c 2N7002DW X- G NC X 4t 2N7002DW X- G Nex—O)
ACEScRn = 51850769 T8 o, ean it pwn = 51850769

7 FAN LT PWM

zs@_SND FAN O CTL

39 [T SMC FAN 1 CTL

SYNC _DATE=07/29/ 2011

ISYNC MASTER=J5_M.B
TTILE

Fan Connectors

(fs Appl e I nc.
®

BTG Ve = |
<SCH_NUM-| D
<E4LABEL>
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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

|

<BRANCH>
e —
56 OF 132

|

46 OF 80

2

1




3

-~~~ T T T~ T T - - - - - - - - - - - - - - - - - - - = - - - - - - - —————————————-— CRI TI CAL
i PSOC USB CONTROLLER l | PD Filex Connector 570 o
! | FF14-I8C R11DL Keyboard nnect or
I USB | NTERFACES TO MLB | % "L
I - SPI HOST TO z2 | R5708 O 51850848
| - TRACKPAD PI CK BUTTONS | s _=PP3V3_S4 TPAD LAAAZ—q PP3V3_TPAD_CONN iy s _=PP3V3_S4_ TPAD 20
| - KEYBOARD SCANNER 5% NOSTUFF NN RECK Uy Brr=0. 20mv 7 - Z2_CLKI N 1S o _=PP3V42_G3H TPAD ~
| PLACE_SI DE=BOTTOM ! 1/2AZ€W 1 C5708 MNLTRNEWDTH=0. 50M =1 2C TPAD_SCL E1S EL IS
B _ . 50: | 0. 1UF : PPSY _S4_CUMILUS 4 29
s _=PP3V3_S4 TPAD R5704 _ YPASS=U5701. 49: 50: 11 nm 5
: . v 15 bpava S3 PSOC eveass-usror. 4BYE4SE Y701 4B B0 IR ! 2 S VBT Brecg 2gMy - =L2C TPAD SDA 9 7 WS KBDL = DY
_ . . | 55 s 1 W KBD2 27
! 8 VAl TAGES3. 3V ° °
=) I = «+ _PSOC SCLK 7 W5 _KBD3 26
| Moo 15704 |1 C5705 |1 C5706 | TPAD_5V: S4 » + _PSOC_MOSI o -+ W\5_KBD4 252
1 —_— 5y ()o ()o PLACE_NEAR=J5700. 18: 3MV o o
| R5703 23 2 beav zééw | w7 _Z2_SCLK ol w1 _WB_KBD5 24 3
| 220K 5Bg; cerm xR %8 | L5700 7+ _PSOC_M SO 0] 3 w7 _\W5_KBD6 EE DY
| 281, . _=PP5V_S4_TPAD 1 2 12] 5 +» \\5_KBDB 210
I .
| o =PSOC WAKE L = V8 KBD23 ;. , TPAD 5V: S4 0402 LF w1 LM 2o -7 N8 KBDO_ %o
=7 PLCKB L WS_KBD22 “a o )
| . _BUTTON DI SABLE V6 KBD21 .. ! + &5700 w122 CS L 516 CAPS: INT . W5 KBD11 18 6
Z2 HOST | NTN W KBD20 . I Dsod U w7 Z2_KEY_ACT_L 6] 3 R5714  «: W5 KBDI2 17
| a7 7 7 a7 | B 18 PLAcE NEAR=J5700. 18: 3 Pl CKB L 17 113 W5_KBD13 16 °
» WS LEFT SHI FT_KEY WS KBD19 .., K5k, CERV E 0| . _ WS KBDI5 C 1 2 a7 o
| + WS LEFT OPTI ON KEY V6 KBDI8 ., | ol SIS 2ro e | " W koble CAP 1o
! R5700* = ob °
' 5| 8]3|3)5]z] 2|2 2| s|2|3]s . T RSV 220k O o R 10
| PLACE_NEAR=J5700. 18: 3MM 595 R5715 47 W5 _KBD17 12 5
ON~EHMWON~T O < NO O | L5 07 1/ 20W
| R N 0 w7 B _KBDL8 11
NNOOOO>>0000ANN | FERR- 120- OHW+ 1. 5A 201, W5 KBD16N 2 KBD: d ©
| 1 W5_CONTROL_KEY ipp 3A0GEEE" "EEEEAL P2 2042 WS KBDL7 ., | 2 % w7 ME KBD19 3o
| w1 Z2_KEY ACT L dp21 CRI TI CAL P2 0[4L_ W5 KBDI6N ., HELPW w7 WB_KBD20 )
| NCx P47 oM T P4_6[%0 W KBDIS_C ., ! TPAD5Y: S5 & 40 v M6 KBDZL 3o
I s om—1PAD VBUS EN 4pa”s uUs5701 P4_4[39 WS KBDI4 ., ! 707 R57 10 -5 KBbe2 1o
NCx—JP4_3 cY8C24794 P4 2|38 WS KBD13 . | (1).%1UF 1K a7 _W5_KBD23 95
! NG 8 P41 MLF P4 0[37_W5 KBDI12 o | 2 ié‘é. 3LACE_NEAR=J5700, 18:3mv 4039 7 SMC_ONOFF_L 2 - W5 _KBD ONOFF| L 86
! , _PSOC M SO [ (SYM VER2) P3 6[35__ W5 KBDI1 ., | 9361 o =PP3V42 GBH TPAD 7101 Mfl/gw 4o
! w. PSOCF CS L 8p3_5 33752983 P3_4[35 WS KBDIO ., | = CB 0 e w . W5 LEFT SHI FT KBOQ 5
I  » _PSOC_MOSI 9p3 73 p3 2[3%_W5_KBDO | 1 C5750 cﬁ,\g 7+ WS LEFT OPTION KED 2
| w7 _PSOC_SCLK 10p3_1 p3_0[33 W5 KBDB v | o/']_u £ 2 w7 W5 CONTROL KBD 15
| - 22 M50 1 ps 7 P5 632 VB KBD? .., | g 2 WY e B e
| o1 2GS 1 12P5_5 PS_4l3t VB KBDL .. , www.qdzbwx.com 2 0462 = r@
| a7 7 VIOS| P5_3 pP5_2129 VO KBDe ;47 _
— | Us5750 =
| a7 Z2_SCLK MP5_1 ip o ~oo N © P5_0[29 W5 KBD3 4 SLOAAPO21 1 F- RT- SM
O B = BN |THRM_ I = FF14A- 30C- R11DL- B- 3§
| \—n—n—n—ctl)a rxrx\—n—n—n—c D57 | TGN J5713
| bk 1. P34 ¥ o . SoIPEOVE S TRD ke P
| Al H A H|H N N[N NN NN oo TPy I/ 9 CRI TI mL
I TP_PSCC SCL WS KBD4 : or VB LEFT_SHET KBD 1481 [, 1 — L WS LEFT_SHI FT_KEY ., /51850752
| TP _PSOC_SDA WS KBDS \ oo M6 LEFT CPTION KBD  2iin2 ~ [ | a6 VB LEFT CPTION KEY., SMC Manual Reset & Isol ation
| TP_PSCC P1_3 = W5 _KBD6 7 47 | WS CONTROL KBD 3lin 3 I~ QuT 3| 7 W5_CONTROL_KEY ., Left shift option & control keys combined with power button cause SMC RESET# assertion
| TP_I SSP_SCLK P1_1 TP_| SSP_SDATA P1_0 | s g >t Keys ANDod wi th NEP pover 1o i sol ate whon NEP i s not povor ed
| I SSP SCLK/ | 20}?3%01 I SSP SDATA/ | 2C SDA | our AL 6 SML TPAD RST_L - No 1PD on CE i nput pin PR3V S4 (symbol error)
I Z2 CLKIN ., L
I 12 _USB TPAD P 1,\/§}\,2 % USB TPAD R P TP P7 7 : oo R CAPSTEX CAPSEXT—CAPS EX
| 1/5/W . (PP3V3 S3 PSO0) | ) E R5740" R5738* R5736*
| 1 == | 1QK 10K 10K CAPS: EXT
| R5702 o2 Ligengs |osion | VR kAT B0
| o _USB TPAD N 1,54 2 # USB TPAD R N T %g T % - gdgg, | < z z 2 SRS
- CERM X! X <
I vs 0=01 20 T48 : s _=PP3V3_S4_TPAD ].
201
| BYPASS=U5701. 22 19; 5 . | CAPS: EXT| CAPS: EXT| CAPS: EXT
| = BIASS2BTOL. 28,498 WY1 22 10: 11 | 1R5730 |'R5732 |'R5734 caps: Eke
I | 0K 10K 20K :
______________________________________________________ 5% 5% 50 T BTHES: 2MM
20W 20W 20W N-NECK-W DTH=0. 1
TPAD Buttons Disable 1 1 1 U5 730
IC [PINNAME | CURRENT | R SNS | V.SNS PONER 2 2 2 L|MBO3ADGHR
. _BUTTON DI SABLE CAP VREF L 6 |_ B
TMP102 v+ 10UA 2.55 KOHM| 0. 0255 V| 0. 255E-6 W PLACE THESE COVPONENTS CLOSE TO 5800 WS KBDIS C T 7
80UA 0.204 V| 16.32E-6 W 701 (Do s roes mee s a oz con . oo e R 1——4/ KBDLS CAP
3Vv3 LDO VDD 60MA (MAX) | 10 OHM [ 0.6 \Y; 36E-3 W SSMEN37TEEAPE 2 W 87:?7W|
VOUT | 60MA (MAX) |0.2 OHM [0.012 V| 0.72E-3 W SoTses ﬁ CAP VREF H 3 T!> S CAP_COMP_H
PS: EXT| CAPS: EXT| CAPS: EXT
pPSsoC VDD 8VA (TYP) [ 1.5 OHM [0.012 V 96E-6 W " e TRap uTTons ML BE o SaLE CAl
148 (MAY) 0,021 V| 294E6 W 2GH ST wevneuois ace 'RB731 ['R5733 ['R5735 o
SMC LI D LID GPEN => SMC LID LC ~ 3 42V K 2°0K lOOK 4
18V BOOSTER VI N AMA (MAX) [ 4.7 OHM | 0.0188 V| 75.2E-6 W, S EDe R o L ubaocs- scubic<osoy Sow %ﬁow %ﬁow -2
= 5 1 2 1 5 1 WNEWW DTH=
BOM Opti ons available to CSA 5 8
TPAD_5V: S4 Original inplementation off PP5V_S4 TPAD_SV_FET: NO . = CAPS: EXT SN Sh UEBa
TPAD 5V: LDO S4 PP5V_S5 LDO power in S4 only R5320 5V TPAD FET Caps Lock LED Drive CRI ;',;:'— -
TPAD 5V: LDO S5  PP5V_S5 LDO powe 1 2 SYMVERL
) ) _ power oy — — SSNBK15A%VAPE bla
All RC values are TBD yew Wi5_KBD15_C CAP_COMP_H | CAP_COMP_L | k736 | k738 | LED Current VESM | 1=
402 CHANNEL P-TYPE 12V |<l-
5V TRACKPAD S4 FET TPAD 5V, FET: YES RoS( 0N 29 monm @ 5v z 1 L off off none e
CRITI CAL 1 0 1 on of f source K
Sgigg] LOADI NG 16 mA (EDP) 0 1 0 of f on si nk CAP covP L 1G SIz =
. =PP5V_S5_TPAD scr0 e
= -
TPAD_ 5V FET: YES, TPAD_5V_FET:|YES L = m ~ Y SSRS4 CUMULLUS ., —
@bB721 TPAD_5V_FET]: YES 5722 K J_il M r\rH ﬁKE BFHES: 25MY Istc MASTER=D2 M.B_KEPLER SINC DATEC12/ 08/ 201
SSMBK15FV 0 0330 —— Jo
S0 Ve v i KEYBOARD/ TRACKPAD (1 OF 2)
TPAD 5V FET Yés «| TPAD_5V_FET:|YES
R5722 023 d} Appl e Inc. :
. 3K, pdvoumaus sq ills BOM GROUP BOM OPTI ONS o .
. =P5VS4_EN N JAN TPAD_5V_LDC: S4 TPAD_5V_FET: YES, TPAD 5V: S5 NOTI CE OF PROPRI ETARY PROPERTY:
— 10V
= B xR TPAD_5V_LDO S5 TPAD_5V_FET: NO, TPAD_5V: S5 FHEPRN AN PROPERIY GF-APRLE | N, © THE
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. _=PP3V3_S0_TPAD

'R5858
470K
5%18'\£v
2%‘&
48 39 ¢OOT} SMC_SYS KBDLED CRI TI CAL
J5815
'R5859 AAO7A-S010- VAL
40‘ 7K F- ST- SM12
Tew S
2
. 7 _KBDLED CATHODE2 2 lo o 1 KBDLED CATHODE1 ; 45
w7 _PP_KBD B TV 41602 PP_KBD BOOST VOUT ;
; SMC_KBDLED PRESENT L 6l5ols 25815 PIIN 5 1S GROUNDED) O KEYBOARD BAGKLI GHT FLEX
12 °Ts
O O

Keyboard Backlight Driver & Detection g
_—

To detect Keyboard backlight SMC will

tristate and read SVC SYS KEDLED 516S0899
Keyboard Backl i ght Connect or

If LOW keyboard backlight present
If HIGH keyboard backlight not present

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

138sS0811 2 CAP, CER 4. 7UF, 10% 25V, X6S, 0603 C5810, C5811 CRI TI CAL

152S1701 COvVBO 37150490
CR J o CRI Tl CAL
L5850
10UH 209% 1. 4A- 0. 170HM D5850
» _=PP5V_S0_KBDLED 1YY Y \2_KBDLED %ﬁ A m K . . . . . NMI\D‘PL KBD B%?_W
PST041H- CDH46D14- SM — 35 N Q 072
'R5810 S TGRS PNEG101085A Lcsseoji cssellcssezji cssesJi Cogd AT
9, 2 1 0UF 1 0UF 1 0UF 1 0UF 220PF
e Xe8s00) T TH TE T Tl
2402 0603 0603 0603 0803 0402
1 i
PPh KBDBOOST =
NOSTUFF - :
1R5870 |, ASSTHF HSRES
237K _L 33pF
1756w — 2R
- 5850 | sl L !
S % 2 iy PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
X5R X7R- CERM
GND KBDLED AGND T 603-1 T 2 116S0004 2 RES, MTL FI LM 1/ 16W 0, 5, 0402, SMD, LF R5852, R5853 CRI TI CAL KBDBKLT: PROD
B " PVDC_KBDLED y . NOSTUFF
Ly R5871 (. c5871
- 105852 T g e oo
: : - Ver TR
R5§O%0Kl . GND_KBDLED AGND BR Us850 D KBDLED AGND
5%% TOFN
%,’Fig‘g’v KBDLED EN 6 |en Y NE
’l SMc SYS KBDLED FILTER 5 lovm E ol 12 KBDLED OVP
R5851 KBDLED RSET 3lrseT @ KBDBKLT: ENG
s SMC_SYS KBDLED  1afp 2 KBDLER FPW 8 |rpw o1 REGTPUM R58352
% 3 .
H:s-l/f‘év KBDLED ESW 4 |esw cral 1 KBDLED7CATHO.3E1 R 1 WA 2 = =5 k‘Eéf&l?DLED @TFODEl 7 a8
o2 KBDLED COMR 2 oo oo 18 VRS PHES. 48 PG LF VERREER A BB 3 W
| _LEDS 804/ RSET ORI T1 CAL | 402 1402, G . -
NOSTUFF L . 0.1% .
1 C5854 |'R5855 NOSTUF- g g 17 16W
—L 33PF 40. 2K '‘R5857 § B TRy o
T 8% 100K
2 24 ielew 59% -l o ~
o | ey T
2402
XVpg00 e —
«» __GND KBDLED AGND 1532 — —
KEYBOARD/ TRACKPAD (2 OF 2)
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s _=PP3V3_S3 SMS

BYPASS=U5920. 14: 13: 8 mm

SMs SMs
PLA | DE=T¢
C5926 1| | C5922 & Y-S CESIDET® o6 | nosTURF
B VoD VDDT0 R5920'| R5925'
2 10K 10K
o’ i Vs NCX—}¢  U5920 P oK
- .19 1 NCx—, 1/ 20w 1/ 20w SMVs
BYPASS=U5920. 14: 13: 8 nm R5924 LI S331DLH M
10K Lea 201, R5923
5% ECHIN Cs| 0 -
= waow o | RESERVED ' > =12C SMC SMS SDA D =
iF. CRTICAL o J7  SMS ADDR SELECT oW
M
40 30 ¢oom}—SMB LINT L 1 I NT1 SDA/ SDI / SDQ & 12C SMC SVS SDA R 201
; _TP_SMB | NT2 9 || NT2 SCL/ SPd_4 12C SMC SM5 SCL R SMS
~ GND— SV R5922
1
EEEE R5921 LANA 2 =12C SMC SV SCL am e
33850687 59 5%
1/ 200 v 20w
PLACEMENT_NOTE=See schenmatic for orientation. 2{‘5 2 201
J:‘ SMB_ADDR_SELECT=0 Addr: 0x30(W)/0x31(Rd)
Desired orientation when placed on top-side (view top): SM5_ADDR_SELECT=1 Addr: Ox32(W)/0x33(Rd)
+Y/\ NOTE: SDA and SCL have internal pull-ups to VDD_IO
+
Front of system
+Z (up) \/
Circle indicates pin 1 |ocation when placed
in correct orientation
s _=PP3V3 S3 GYRO
GYRO GYRO GYRO
1.C5940 15941 1 C5943
Lotor  Loior Lo ( BYRO
-1 10% -1 10% -1 20%
2 %r’ 2 SR’ 2 &AW xR
GYRO 201 201 0402- 1
R5944 (WRI TE: OXDO READ: 0XD1)
10K
50w GRO alg
561 RES/ VDI VDD_T O = oo
2 40 R5946
= 0
cs pU = I2C A 9 gB 33850927 = 8KHZ . : siccsworosad
INT ARE PUSH PULL L@GAL e
GYRO CS 5lcs scL_spd 2 12C SMC GYRO SOL_R 201
TP 1RO GYRO INT2 L o— 2GR spaspi_spd 3 12C SMC GYRO SDA R GYRO
4
TP_GYRO SYNC - 8 [DEN SDO_SAO R5947
CRI Tl CAL 0 _
TP I RQ GYRO INT1 L - 7| NT1 rEsol 9 L 2 =12C SMC GYRO SDA Va:nXd
14 10 5%
PLLFI LT RES1 1720w
11 -
RES2 201
RES3| 12
GND
™
—
PLLFI LT GYRO )
GYRO
1 C5942 L
0. 47UF =
10%
2 2P xR e
402 GYRO
PLLFI LT_GYROL GYRO 1 C5945
'R5945 =% tF
10K 2 2%
5%, 201
1/ 20W
5201

ISYNC MASTER=J5_M.B SYNC _DATE=07/29/ 2011
TTILE

DI A TAL ACCELEROVETER & GYRO
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s =PP3V3 SUS ROM

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

Hi gh Speed CLK Frequency - 50MHz for fast

1
R6101 C6100 ¢ ® cmmica
BBk 0. 1UF —— VDD
aow T U6100
, %01 "oR Gaot 64MBI T
WEON
41 40 (TR SPI_MB CLK 6 |sck SI/ sl a0
SST25VF064C
o I SPI_MB CS L 14 e OMT_TABLE )
SPL_We L 3 | wor sa sa
4120 7 [T SPI ROM USE_M.B 7 ARST*/ HOLD*
NOTE: If HOLD* is asserted VSS THRM PAD
ROM wi || ignore SPI cycles. N

SYNC _DATE=01/20/ 201,

ISYNC MASTER=J13_M.B
TTILE
SPI ROM
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www.qdzbwx.com

L6201
FERR- 22- OHM 1A- 0. 065- OHM

Y YL

U6201 CONSUMES 40MA MAX. FROM 1.5V RAIL

AUDI O CODEC

APPLE P/ N 353S2355

PPSV_AUDI O HPANP

s I—=PPLV5 SO AUDIO . . PP1V5 SO AUDI O DI G
NI LI NE W BTF=0 6 MU
0201 MN RECK WOTHEO 3 nm
c6210 |t 1CB211  VATETHY
4. 70F 0. 1UF
260 1% . PPAVS AUDI O ANALOG st s s
2
i %R CRI TI CAL CRI TI CAL
6219 * CGO 11U4F1 L : 061 U2F13
L . . —— L
i 102%5“ ngljbg : L G8217 X5R cégr?:;_ _: iégﬂ CERM
55 54 52 51 GND_AUDI O CODEC o Y 2 k- — 10UF SR Xk CE
CRI TI CAL CRITICAL 0805 Lip 1 < o w 20
s s =PP3V3 SO_AUDI O 55 54 51 [Ty-EPAVE_AUDI O ANALG C6221 : 1 6220 o N SN x7R G 2 ? T pay G\D_AUDI O CODEC 51 52 54 55
15UF —— 15UF mN I NE W DTH=0 20| D VA FVA HP VA AUDI 51 52 54 55
Oy e 0, N DBK 15 B 3
”1?06‘(250 'R6210 igf 2 2 >%<%0/: i1 WWWUX?UNM € N . Hi L AUD HP PORT L
ngsz 10 1Re251 > ool 0405 0202 e 44 e FiLTH HP(lJ i 4305 MN LINE WOTHEQ 3vu M N NECGK W DTH=Q 1MV ADLED = ooy 52 st
POUT. 0 . ORT
55 7 [y SPRROOW.L 1B 5 NA 2 ot 10K oow Cs4206 FN a1 |we roer- U201 3 = S £
MERRY = LOW L 2% Tiow , o1 MN RECK W BTHED 190 CS%Z:SBB HPREF|_39 M LN wOTHE) 30ms M N NECK W OTHEQ 20Mu AUD HP PORT REF am -
vt
- VP
FG = H GH A 2402 s 7 [-AUD DM C SDAL 2_|GPI 0O/ DM G_SDAL LI NEOUT_L1+| 35 AWD LOL L P oD s
R6§53 SPKROONN_L_I D_R 12_{GPI OL) DY C SRR, LI NEQUT_L1-| 34 AD LOL L N [oOTy 53 8 LFT SUBWOOFER AMP. SIG. SCURCE
7 [M>_SPKROOW R 1D 1ANA 2 SPKROONN R 1D R 14 |ePl o2 - LI NEQUT_R1+|_36 AUD LOL R P 0D = * a1 suBvoorER G sou
= 53 (T} AUD GPIO 3 15 _|ePl o8 LI NEQUT_R1-| 37 AUD LOL R N oo 52 78 : !
VEOF
202 AL SENSE A 13 |SENSE A LI NEQUT_L2+| 31 ADL® L P
- SENSE_ LI NEQUT L2+ 31 AD Loz LN {0 **7® | FT. SPKR AWP. SIG  SOURCE
GPI 0B = SPKR AMP SHDN CONTROL OUT_| oo 5 e
s 5o Ey-=PPSV3 SO AUDIODIG A LI NEQUT_R2+|_32 AD L2 R P oD s
45 |FLYP et R | aa AD L2 R N RT. SPKR AMP. SI G SOURCE
43 |FLYC OuT_| ooy 59 e
C6216 (1 106226 42 |FLYN
1UF 0. 1UF M Cal ASl_16 TP_AUD CODEC M CBIAS .
5T 2 i MWK WERES 22
e xR 84206 FLYN 3 m_H CRITICAL M N LINE WDTH=0 20MV
N 54206 VoM M N NECK WBTHED 19iM
L M N RECK W OTH0 16MM
= 1 VLIF
LINEIN_L+| 21 NO_TEST=TRUE NCAUD LI P L NC
o HDA BIT GLK 6 |BITOLK LINEI N © MO TEST=TRUE NC AUD LI REF_ NC
7s 17 [T HDA SYNC LI NEI N_R+|_23 NQ TEST=TRUE NC AUD LI P R NC
R6211 | 10 |svne
22
HDA SDI NO 1 2 75 AUD SDI_R 8 [sDi M CIN_L+_18 ADMC IN. P 54 78
" D L T@* " et e oooe
/\1% S _{SDO MCIN L-| 17 AUD M C INL N . McC C | NPUT
M LF M Cl N_R+|_19
i 11 L, L
5 17 qm—HDA SDAUT | | FESRT MO NR | 20
7s 17 [T HDA RST L TP AUD MC INRP
ZAUD_SPDIE_IN 47 |SPDIF_IN
- ADd_27 CS4206_VREE_ADC
AUD_SPDI F_QUT 48 |sPDiF_out VREF+_ R LTIE T TR 20V TP AID MC INRN -
M N RECK W OTHEO 18M1
N DMC SCL|_ 4 __AUD DMC OK R R6541
0R6254 | 1 2 AUD DM C CLK oD =
20w DG\D THRM PAD_AGND 1/%0w
MF
S0 1 o d 20
| o
L c6224 |, L|* C6225
= = 1UF—— ——10UF
v S fov
T T pay
0603 SM 0805 LLP 1
R632320
547@ AUD_SPDI F_QL ACK 1 AAA 2
5% 55 54 52 51 GND_AUDI O CODEC MN SR O] M,
1/ 16W VOLTAGE=0V
VE-LF
402
DI FF FSI NPUT= 2. 45VRMS
APPLE P/ N 35352456 SE FSI NPUT= 1. 22VRVB
DAC1 FSOQUTPUT= 1. 34VRMS
L6202 MN LI RE W THO 20m DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS
FERR: 22- GFM 1A 0. 065- GHM M NECK W B0 151 DAC2/ 3 FSOUTPUTSE= 1. 34VRVS
DL: PLACE XW6201 NEAR 5V SOURCE & (Y'Y YLz . eomr e e .
0201
XW6201 L6200 M N LINE WDTH=0 20MVi M N LINE WDTH=0 20Mvi
FERR- 22- CHM 1A- 0. 065- OHM M N NECK W DTH=0 15Mv U6200 M N NECK W DTH=0 15Ma
£y ValThGesy ThariTas Valthcesa 5V
8 =PP5V_SO_AUDI O 1 2 _PP5V_SO_AUDI O XW, 1 2 4V5 REG I N SIIN ouT] 1 PP4V5_ AUDI O ANALOG @ 51 54 55
W N LTRE WTHEO 60
M N _NECK W DTH=0 20MV 0201 CRITI CAL
VOLTAGE=5V R262220 4V5 REG EN 4lEN NR/ FB[3 4V5 NR
s 510 Uy—=PP3V3 SO AUDIODIG s > o NS o .
56 Tl T
1/2€€w 1 6200 ] Cg 1%'2: 1 1 ?60%93 SYI\C” ',\ﬁSTER:Dl AUDI O
L xv6200 uE— —1 CODE
T £ A AUDI O C/ REGULATOR
2 xsrR 1 % 2 X5R- CERM 2 2 X5R- M S
402 0201 0201-1
= G\D_AUDI O CODEC 5152 54 s d}@ Appl e I nc.

PLACE XW6200

BENEATH U6200, BETWEEN PINS 2 & 5
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

54 51 [TR)-AUD HP PORT L

NC AUD HP ZOBEL L

MN Ntk W BTHES 36MM

55 54 51 [TRD> GND_AUDI O _CODEC

*R6302

1%
1/ 20w
2201

NC AUD HP ZOBEL R

M N LILNE W DTH=0 30MM
M N RECK W DTH=0 20MM

54 51 [TRy-AUD HP PCRT R

‘R6312
10K

1%

1/ 20w

ME
2201

ISYNC MASTER=D1_AUDI O
TTILE

SYNC _DATE=06/ 06/ 201,

AUDI O HEADPHONE FI LTER
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8 7 6 5 4 3 2 1

53 9 PPSV SO AUDI O AMP L

CRITICAL
1
- — o612 .
L6610 6613 o PLACE NEAR=US610 AL 5 1MM
FERR 1000 OHM 0 o1Ur o FY 1 o611
NO TEST=TRUE 1 - 1UF
78 51 M)—AR L L VY Yool 2 s secpae™iFR I 01
- ! = : -
o PVDD 0402
L6611 6614 X7R CERM
4X MONO SPEAKER Ar\:';lszlgazs (MAX98300 & SSMR375) FERR 1000 OHM 0 01UF o402 u6610
APN: 35352888 & 35 5 LYY Yol NO TEST=TRUE Il MAX98300 =
78 51 \Dicp 1 p 8 LD SPKRAVD [IN N e ) SPKROONN L_QUT N ooy 7 55 e
= WP
GAIN = +3 DB o a0z 11 o ) e CKPLUS_WAI VE=ndi f pr _badt er[m M LINE om0 0
1ST ORDER FC (L&R) = NOM 569 HZ CRI TI CAL o i~ B3| N\ our-|c > pr_badterm
1ST ORDER FC (SUB) = NOM 9 HZ s

53 AUD SPKRAMP SHUTDOWN L

SPKROONN L QUT P ooy 7 55 78
MN LINE WDTH 0 40 M1
M N NEGK WDTH 0 10 M1

L6601
FERR 1000 OHMI

'
R6600
51 AUD GPIO 3 1 2 100K
m b
Osoh 1/ 16W

CRI T CA W LR
02

53 9 PPSV SO AUDIO AVP R

CRITI CAL
CRITI CAL C6622 PLACE NEAR=U6620 Al 5 1MM
L6620
C6623 47UF 1 C6621
FERR 1000 OHM k3
0 01UF 20% 0 1F
sav
_— : L o ccempane N a3 .
0805 LLP B
0402 XTR CERM SPKRCONN R_QUT_P.
CRITI CAL 755 78
a L U6620 T REL e WOR S 40 Rif =0
L6621 C8624  om et MAX98300 L 4N NEGK WO 0 10 M
FERR 1000 OHM 0402 WP - SPKRCONN R OUT N
0 01UF NO TEST=TRUE 755 78
rol_sPRAP RN E A3l N aur4 B TR TR W 0 40 MY loeing
: A T I = e e o
78 | N- aur-f &
0402 Tos NO TEST=TRUE
CRITI CAL o
TR 53 AUD SPKRAWP_SHUTDOM L o S SHDN* GAIN_ S _SPKR R GAIN
#Ine
NOSTUFF R6620
R6601 100K
100K PGND 5%
530 P5V SO AUDI O gVP R 5% 1726w
120w 9 WE LF
W a0z,
201,
PLACE NEAR=U6630 C2 5 1MV
CRITI CAL CRITI CAL
1 1 B
- 4| ce635 o o632 6631 I
- CRITI CAL 47Uk — 47UF —— o0 1u0F L
L6630 T 20% 20% - 10% =
06633 2 eav 2 s N g
FERR 1000 CHVI o 200 - - o TR cerm
NO TEST=TRUE 0805 LLP 0805 LL DD o402 SPKRCONN SR QUT P oo 7 55 78
78 51 : el 2 ]| _msmne N LUE WOTH 0 40 T
002 | U630 M REGK W OTH 0 10 W
0% SSMR375
16v csP
o BN+ QUT+[ &
CRITI CAL allne our- L=
L6631 8684
FERR 1000 OHM 6634 53 AUD_SPKRAMP_SHUTDOWN L 2{spr GAl N2 TP _SVR GAIN SPKRCONN SR QUT N oD 7 5 7
0 220F WIN LINE W DTH 0 40 T
. R - M N REGK WDTH 0 10 M
78 51 78 : Fﬁmm_u_mm; EDGE|
0402 GND
1ov El
530 PP5V_SQUAUDI O AVP L
CRITI CAL PLACE NEAR=UB640 C2 5 1MM
CRITI CAL CRITI CAL
L6640 06643 ! co642 1 06641
FERR 1000 CHVI o 200 L e —— 01k
NO TEST=TRUE i NO TEST=TRUE [ 20 i
78 51 [T D101 LN 1 78l 2 LD SPKRANP | SUBIN P : LSUBIN P fosd 8 2 80 B} & or PKROONN SL_OUT N oD 7 55 78
CRITI CAl S
0402 I 0805 LL VDD o3 M N LINE WOTH 0 40 MM
10% M N NEGK WOTH 0 10 WA
dov U6640
202 SSMR375
csp . —
CRI TI CAL sl e CKPLUS_WAI VE=ndi f pr _badterm
CRITI CAL QouT-
L6641 6644 ™~ = CRPLUS_WAT VE=pdi [ pr _badt er m
| N- auTr- | = - -
FERR 1000 CHVI o 200r
NO TEST=TRUE I NO TEST=TRUE ™ - SPKRCONN SL_QUT P floun AR
78 51 (TR Wi 1 p L 78l_2__AUD SpKRAVP ISUBIN N L LSIBIN N 53 AUD_SPKRAVP SHUTDOWN L SD* GAl TP SW GAIN MN LINE WOTH 0 40 W
o102 1T M N REGK WDTH 0 10 M1
10% EDCEL &
i G\D
El

Isvm VASTER=DL_AUDI O SYNC DATE=06/ 06/ 201
——
o

AUDI O SPEAKER AMP
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7

4

a2,

55 51 PP4V5_AUDI O _ANAL OG

sas1s =PP3V3_S0_AUDI O DI G

1 2C PULLUPS ON SQUTHBRI DGE PAGE

PORT B LEFT( HEADSET M C)
HP=80HZ, LP=10. 63KHZ

M KEY 1A
APN: 35352640
M KEY ADDRESS: WRI TE=72H, READ=73H

L6754
FERR- 22- OHM 1A- 0. 065- OHM

AUDI O JACK: HP CONNECTOR W TH M KEY & CHS

M N LINE WDTH=0 20MM
M N NECK W DTH=0 15MM

CRI TI CAL
L6701
FERR- 33- OHV 0. 8A- 0. 09- CHM

Us HS MC 1YY Y2 AU CONMC

| 2C ADDRESSES

M KEY u6751
M KEY u6751
CHS U6750

U6750

VRI TE

VRI TE

0111 0011
0111 0010
0111 0111
0111 o110

0X73
0X72
0X77
0X76

B VA hav
A s =PP3V42 G3H AUDIO 1YY Y L2 PP3V42 ,GH3_AUDI O LC
o201
Cmv%gPZAl
s« AUDI O SCL G |so. mcsiad CLHS M C BIAS ' 08790
s AUDI O SDA B3 |spa Bl HS SW DET 1 06754
1 @y AUD_12C I NT_L D | nr DL Hg RX_BP T, T
s AUD | PHS SW TCH EN A3 |ENaBLE I\IO,Xl\Efin\él\éE%T‘lr) CZT TRUE 7SR e
Al IHDET 1K ss sa 52 51 GND_AUDI O _CODEC
B2 |cs g % 1/ 280
< 1C6756 2012 2
gl & f— gg.ﬁf“O:LUF Vo)
2 R, CERM LB?SO
TS3A8235YFH
WCSP
TI CAL
o5 1 52 51 GND_AUDI O CODEC cHS cLAVP—2 RAVT
Ro751 " T HETEN=T O e
1K 2. 2K 2. 2K G4 | cLAw
JT- wl 1 N 2 CHS CLAMPO
&9@? 1/ 20W 1/20W B4 | cLAvPO
M- M-
0. 1Ul 201 201
o q@mAUD MCINL P 1] sHS M,C H|, RC » HS M C Hi 0?2 [mc M c1| BL
¥ N, o, os751 o791 [T o™ M
¢  R6756 6750 8 ’ :
X5 1 1
2 100 6800PF S7PF —F 1 o m-AUDI O SC8 | st
&sres VR P 2 e 2 gnom |* e #aD-AUDLQ SDIE) o
0. 1Ul 201, 836,77 R6g59 0201,, ., géGND AUDI C . A2 | ADDR
wo@pAUD MCINL N 1] sHS M G LO aa
| ; 66 OO
£0% XV\BJSl ~
8 NO_XRET_CONNECTI ON=TRUE s AUD_HP_PORT REF £, 2 gla| 8(8
R6760* PLACE_NEAR=U6750. D1: 5. 1MM
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55 54 52 51 GND_AUDI O CODEC

0201

sas1s =PP3V3 SO AUDI O DI G
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CODEC QUTPUT SI GNAL PATHS

SPEAKER CONNECTOR HP=80HZ
Funer o VoL coverren i capex [P S AN 51850627
P ooz 2) o0 (2) ax0n (8 4 wa w08 (8)
TveETeRS ox0s 4 ox0a (4) ox08 (1) wios NA 2- M C CONNECTOR
e oos 3 a3 (09 axon (10) J wa
s o A 009 (8) o0 (1) A o0 () R6885 AL SEER WS £5at CRI TI CAL
N 0 ,/ CON_DM C_PWR J6802
CoPEC 1EUT S AL PATHS w50 ZPP3V3 SO AUDIO ] o 7817L- 8006
Funer o coverren i capex e oer Ass T Vags" RTICAL —0
e, - ” R6864 ran 08801 SPIROON L QUL B }
e o (5 oz (12 0 w owc (12 0 51 7 (oAU DM C SDAL 1 2 ; CON DM C SDAL R - o I PKROONN L OUT N 2 g
SPDIF IN ox07 (7) OXOF (15) NA NA 1/510/&,‘, NC>(7—O .o o SPKRCONN L | D 3 s
HEADSET M C 0X06 (6) 0X0D (13 V22 B LEFT) M KEY M KEY MjbliF oo 4 5
1
212 0 50 7 > SPKROONN_SL_QUT_P 510
SYSTEM | NT AND GPI O LI NES ST 7 2 7 [y SPKROONN_SL_QUT_N 6l o
e . 2 ]
ey T R @ios 515 =
S — . wios R6883
B e AUD DM C CLK 1/\N\/27(}:NDMCCLK NC)EBO CRI TI CAL
118w J6803
el L 78471; ghos
PORT B DETECT(SPDI F DELEGATE) PORT A DETECT ( HEADPHONES) = —70
o = o AUD_SENSE_A 5 53 7 >-SPKROONN_R_QUT_P 1
0 55 7 (> SPKRCONN_R_OUT_N 5 g
'R6896 'R6895 s = 7 o SPKRCONN R | D alo
20. 0K 39. 2K 7 DS
k13 %6 _ i SPKRCONN SR QUT_P 5o
5 et o ZPPSV_S4_AUDIO . ,'Em SPKRCONN_SR_OUT_N DY
AUD PORTA DET L ., AUD PORTB DET L
[ ° = SPEAKERI D SPEAKERI D g
?897 {2l8 ? 97 B R6810* IR6811 __—( )
SSMVBNILSAFE SSMVBNILSAFE 100K 100K =
soT563 | Kh 563 | K 16 16w
H H ik, it
ZG*Sl SG# Sz 55517@m_|—_.|3 r SPKRCONN_R 7 51 55
AUD_OUTJACK_| NBERT_|
= D = = = R6812* ']R6813
Logks S 300K
AUD_TYPEDET_QOD . 160 %6
R6802 = 0 R AAGERN A S
ss s 52 51 GND_AUDI O CODEC | x — SPEAKER| D SPEAKERI D
11R5608K01 55 51 @%
%ﬁow SPEAKERI D
2201 R§30801K6 SPEAKERI |D
1 2 R6894*
0 ¢ AUD TYPEDET - M:ll/\év 1%;%
b5 M:Zl;bW
2
R6803 5 _=PP5V_S4_ AUQ O
s o0 5 PPAVE_AUDI O AnpORSe1 PPAVS AUDI O ANARQG o154 s SPPAKER D AUD PORTC DET L
5% 1 Ne 'Y
1/ 20w 6 UF
201 Cg)8109 1| PLACE_NEAR=Q6800. 4: 5. 1MM > 203%/
i 4 X6R
= 205 SPEAERD |
XBR L D
- . SSVERIGATE |1
&R SPEAKERI D —
u6800 16802 SPEAKERI D :
MCP6514 POCS 3|, 5 MCP6541T FERR: 1000- OHM R6820 2[c® s
! GND_AUDI O_CODEG, + SC70-5 8; T
s 0 _=PP3V3 SO_AUDI O RE6867 st 52 54 5 1 6534 _OUTL (Y YY) 2 SPKR_NMATCH DRV RW\/Z SPKR_MATCH DRV
0402 5%
LAAA2_AUD | P_PERI PHERAL DET o MCP6514 NEG 2 5 RESpW
5%
1zll?Y":)K8‘:‘)~L—) 4E1>§¥v EXTRACTI ON NOTI FI CATI ON © o =BRSY, S AUDLO
iﬁ@ow SPEAKERI [D =
R6814!
2201 274K s 50 52 1 GND_AUDI O CODEC
'R6866 leggg
475K 1
§1%20W AUD Tl PDET FET1 AUD OUTJACK | NSERT Ly s 65, SEERER D
2201 APN: 37650613 o 145' 3Is
803 SPEAKERI |D EAK g
SSMBNISAFE | D[6 803 B3 R6815* SEAWERI D M‘% ¥ AUDI O CONNECTOR DETECT STATES
sares | H- SSVBNLSAFE | 0842 106811
o sorses | 9 1. 1 \% %‘8% oF NOTHI NG SPDI F HEADPHONE
1 £ N{E;lbg 2 XBB: CERM
e T 2 0202 AUD_J1_TYPEDET_R 1 1 0
R6892 2[G™ sir CRI TI CAL 5[G™ Stz p AUD_J1_TI PDET_R o 1 1
AUD_TI PDET_I NV 1. 5K2 AUD Tl PDET | NV R L6801 L AUD_OUTJACK_I NSERT_L 1 0 0
* /\/1\4,\’ FERR- 33- OHM 0. 8A- 0. 09- OHM - AUD_SENSE_A 1 20K/ 2. 67K RDIV 39. 2K/ 2. 67K RDI V
M:-lg}@’
4
1
L E:SFSZG\E) e SV DATE0 06 701
2 8% 33¥ Alternate Parts AUDI O JACK TRANSLATORS
iy aepe i
PART NUMBER ék'%R{\\‘mL"\I'IEEEO? BOM OPTI ON REF DES COWENTS: d} Appl e I nC <SO_|_ Nul\b IDﬂ
NOM R6892- C6860 FC = 106Hz = s 50 52 51 GND_AUDI O CODEC 35353452) 35351286 u6800 IMALT TO M I P © | <E4LABEL>
SSVBNISFE Vih = 0.8V to 1.5V 376S0975| 37651081 Q6800 | TOSHI BA ALT T DI CDES NOTI CE OF PROPRI ETARY PROPERTY:
SSMBN15FE | GSS = +/ - 1uA THE | NFORMAT|I ON CONTAI NED HEREI N | S THE
PROPRI ETARY ERTY _OF APPLE | NC.
FLEX- SI DE RPULLDOWN = 100k (TB 49.9k in REV 3) THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T 68 G: 132
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED




MagSaf e DC Power Jack c';'gég%"
6AMP- 32V- 0. 00950HM _
1 2 =PP18V5_DCl N_CONN
0603
CRLTI CAL -
36900 =PP3\42_G3H ONEW REPROT
780- %608 : %:619U(l):8
O :
] PP18V57DCI N FL;SE chgTé]_CAL 2 ig\? PLACENENT NOTE PLACE NEAR U900 and L6901 WWW.qubWX.COm
VOLTAGE=18. 5V
o-5xNC TC7SZOBFEAPE s —
o 2 SOT665, 2 = SMC BC ACOK 39 40
o
ot L
5
g o NO STUFF
1
ol __069U%5 SMC_BC_ACOK_VC , _=PP18V5 DCI N, | SOL
olB T ggg} BLEEDER
o 603-1 C6900 1 CRI 5|2(€L
ot S e -
T ] SBR)3300w
cErv 2 SOr-32
03
51850543 U6900
MAX9940 DG N | SOL BLEEDER P$RC
; ADAPTER SENSE 5 NI SYS ONEW RE oy 5 RERERR-W BIHES: 56Mu
CRI TI CAL
= NC  GAD DER 'R6912 Input i npedance of 68K neets
1-Wre Over\Vol tage Protection BLEEDER 68K sparkitecture requirenents
The chassi s ground w11 otherw se f1oat and can I 1R6930 1/20W for both MPMA and MPMb.
send transients onto ADAPTER SENSE when AC i & 1K = Q6910 2201
BLEEDER sI'’5419DU _
— 920 PONERPAK
DCI N | SOL_BLEEDER R| ,%3340” FE? o
\n - . 201 sor23 1
3 1{e wl s 4 11R(§509K10 When input voltage is 2V the FET will be off
930 ol % W bl ocki ng the | eakage path and 22. 1K can be
%002 6912 M properly detected.
SoTze- L S oo 2o When input voltage is at 16V+, FET will
i ut v i s
2 1 BLEEDER :,X% 2 ngl%l conduct and power charger and 3.42V reg
Il?(()SK921 DCI N | T R 1 2 \
. ?onlsw 1/1;/5w
L il Pl
g DCI N_| SOL_GATE
PLACE COMPONENTS NEAR BATTERY CONNECTOR AREA 1 “ D6910
PPVBAT G3H CONN , ., = 6.8V Zener 7 GDZT2R6. 8
A
069501 69601 - SYSDET_ 3 4 i
0. 1UF 19— MT
% e 60% e 998- 4777
Rg<o- PART NUMBER | Qrv DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
o I NTERPGSER- D1- TOP R649720 ORI Tl CAL
COVBO- SM 1 ’\/y\/z PP18V5 DCl N CONI %%23()&/\/ 13850811 3 CAP, CER 4. 7UF, 10% 25V, X6S, 0603 06990, 06991, 06992 CRI TI CAL
ALl a1 E20| E2 1N€(N
= 223 oA2 E3p g 805 3. 425V "G3Hot" Supply =PP3Vv42_G3H REG ,
OA3 E8o R6905 PPVI N G3H_P3V42G3H
A4 A4 E9 E9 DIFED. 4 mm Supply needs to guarantee 3 31V delivered to SMC VRef generator
O o 10 N THE0. 2 o ! N
sl ons El0G | EL0 s s _ =PPBUS G3H 1 el
AT| SAT
A8 gAB F2o z Ngii}: OM T_TABLE NO_TEST=TRUE
29| Sao Fo C6992 1
F8o-[ E8 4. 7UF -
Al0 OAL0 F96 Fo % —
Bl om1  Flog | FlO e—s_ =SMBUS BATT SCL oy X5R-8éo 2 85A- 460MOHM
B2| ~B2
o
B3| B3 gg g Vout = 3.425V
:‘6‘ g:‘e‘ ®o] e 100MA MAX QUTPUT
B7| 87 gg g (Switcher limit)
:2 o:z alog ] G0 =SNBUS BATT SDA a2 -
o hand <D L
B10| ~B10 HL HL > 2ok 1/ 2
O (e} 2 % CRI Tl CAL
al oo R o H2 ™ 205,| |1 GG9
oo orE P3V42G3H FB — ZpF
aloa Mot CRITI CA sof 2 Gt
cal qoa T D6950 N R6996! 0603
6| 06 (& RCLAMP2402, 2005
(074 OC7 ch J1 SC- 75 1/ 2@!‘}
fe:1 e J20] 32 2015
o] Joo 135 38 SH6950 -
C10| ~C10 Jagfda 4.00D2.71D-1. 8H
370437 2 Vout = 1.25V * (1 + Ra / Ro) _L
g; Og; 160 36 =
o ale
o] Sps =
o gg; STI FFL_63 Pin 63 (SH0962) is Neoconix stiffener, 860-1533 e P
o] Joo TALLL B4 Pin 64 (SH0961) is Neoconix tall locator pin. 860-1530 DC-In & Battery Connectors
L0 oDIO  SHRT| 685 Pin 65 (SH0960) is Neoconix short clocking pin. 860-1529 O
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Rever se-Current Protection

PPDCI N_G3H _DRAI NOSTUFF
@!EEN W BIHES: E m R7090
NEERLY! BY C7080 1 R7892 M N-VFQE-W BFtES: 25, For Erp Lot6 spec 0> oo N
. o CHGR DAIN D R1 2 RV VIN P5V1_BOOST Waea 7
I nrus h Li mter X5Re I M N-EFRE-W BFESMES %ﬁ’/gde mﬁf&g{l‘iw 1718
NOSTURF = C7090 1 o o C7094 1
4.7 VIN  BOOST 0. 22UF CRI TI CAL R7091
FROM ADAPTER NANNC XSR%%;V’Z Uz090 L7 1,0\ 2 PP5VI_CHGR VDDP o,
| I\(S oo < |w 603 LT3470A &%MWDTH: 25 m) MF- /\F{:y\/OZ
=PPDCI N_S5_CHGR OM T_TABLE DFN P5V1 SW 5> M NCLINE-W DTH=0. 5™ nm)| Il/ 1§\ﬁ/
| PPDCI N G3H | NRUSH = SHON Sy gemi) ’ ’
— Mﬂ;k‘g&gﬂ Eﬂ:ﬁg.} ™m CRI TI CAB'AS 2 - H=0. 25 nmDP418C- SM CRI TI L TI CAL
» a a » VARSI NCseZINe ASRETRE PSVI Bl A 1 C7098/1 C7099
RR80 e . 7005 RTG95] ?f v
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. _=PPDCI N S5_CHGR | SOL L
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SBRO330CW (CHGR_AGATE) 1.25V * (1 + Ra / Rb) 20,
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, 5% L 2 CRI TI CAL
ACIN pin threshold is 3.2V, “’{Za%F M:Sl/g}é’ L OHGR CSl R P 31R7020 PART NUVBER DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
. ) .
Di vider sets ACIN threshold at e C7/091%8F %02 8 59/02 1380811 CAP, CER, 4. 7UF, 10% 25V, X6S, 0603 C7090 CRI TI CAL
I nput i npedance of T g}{) CERM R7022 s CHGR CSI_R N NOTE: C7080 is the same APN, but NOSTUFFed per <rdar://problenm 11815538>.
sparkitecture requirenents 30mA max | oad 0402 1,107, afp FLi632W
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CHGR CELL 6 N o CRI_TI CAL CRI Tl CAL
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36V/V B
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PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
138S0812 1 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7121 CRI Tl CAL
+ _=PPVI N_SO_VCCSAS0
.+ _=PP5V_S0_VCCSASO
|z (HEFEESEE Sl ] Lenza B
1 1 e CKT : 1 1
R7 12Q]2; éjo/u': ROE C712(3 F AL o 65 6F
1718 2 1C7130 i‘éﬁ;
VRS, B R7130QY) L g 220k | o8P com 35K
9 g\/l PLA(I NEAR=C7121. 1: 3mm
PP5V SO VCCSASO VCC L Mclﬁé’ 2 ¢ER PLACE MR T100 2 1
NGRSy DTH=0. 2 mm o g 4022 37650944
CRITI CAL
Vo TPVeC VCCSASO VBST Q7100
Ur7100 M NERECR-V BTHES: 3 i 2 RIK0222DNS
| SL95875 D PTETRE HABON CRI Tl CAL
R7151 o [T =PVCCSA_EN 15|en UTEEN - o] 18 VRS0 DRVH — CRLTI CAL R7140 C
-+ 15y CPU_VCCSASENSE 1y 525 CPU VCCSASENSE DIV 10/pg ORI TICAL el 17 ST ' 1 J 'a,__} =499 fF/ =PPV! REG &
M:l_l/i'\év VCCSAS. SREF 7 | srer PHASH 16 Vﬁf& LL 7 1 2 PPVCCSA REG R 2 AN .
4 12 1 ©3 Pl MBO53T- SM ‘3 ma 3 6A Max Qut put
1R7147 VCCSASO_ VO Ve) LGATE] SW TCH NCDE=TRUE J|_ 152S1302 v f = 500 Khg
41.2K VCCSASO_OCSET 11 ooser 6 1 C7160 =
R7153 ;{/g%ﬂév W oo PVCCSA _PGOOD 14 |pcood %\%)OPF
vecsaso min 1% 82K 2 VOCSASO RTN DIV 4 |gry VCCSASO DRVL 2 XIR: CERM
W\' NO_TEST=TRUE 5 nm 0201
1 1§\£v VCCSASO_FSEL 13 |FsEL GATE NDC- TR B 1
2 ° Cc7103 1 VCCSASO_SETO 8 |sero L )
X\/\Tlos%g] 0. 022F NO §%531 VCCSASO_SET1 9 |ser1 - —
PLACE NEAR=CL761 2 1mm X5R- X7TR- 8%02 2 15Rz7 J§4K8 %12\% S lvibo
%ﬂlﬁ‘é’ 21552 5 IVi D1( ENDI AN SWAP) w0 s VOCSASO CS P
L462 1C7102 w0 s VOCSASO_CS_N
i T igg? - =R R7141'
4 4 RE130 ° NOXNET_COECT! ‘MW% C7140
VYV 4022| ToooPF
4] M:ll/i}@’ 2 10 oy CPU VOCSA VI D<1> AN
40 721 CPU[ VCCSA VI D<0> —j |—
1C7106/'R7154 |'R7152 |1 c7105 é m VA
L ToPE" S 464K 24, 64K _L Topp g G ReE R7142 B
T, 3& %‘jlﬂg %‘jlﬂg T, 3% IR7149 N OCP = R7141 x 8.5uA / R7140
5M 2402 2 B 499K (\VCCSASO_QCSET) 240'2L¥v OCP = 8.5A
%;E\é’ . v NO_XNET_CONNECTI ON=TRUE
z XWZ100
VC(N:SASO AGND 1582
) ~6 nm
VR W BrES 2 1
PLACE NEAR=U7100 3 1nm
| NTEL TABLE:
VI D1 VI DO Vol t age —
0 0 0.9Vv
1 0 0.8V
0 1 0. 725V
1 1 0. 675V
SYNC _VAGSTER-NAGTER o] A
Syst em Agent Supply
TR TITEE e |
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PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
138S0812 2 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7241, C7281 CRI TI CAL
. =PPVI N_S5_P5VP3V3 s0o =PP5V S4 REG
CRI TI CAL CRITICAL | CRITICAL ué;izaLE' 7970 2 esssl e CRITICAL | CRITICAL [CRITI CAL W&EA%E 7283
Cr72431|, C72401, Cr7242*, |* 1 o = C72841, C7280%, C72821|, 1 1
esitgh% 68UF —— esfgh%:— — I, 0UF 2 DOLUF C7200 1 VOUT = 5V esiLguh%—— esfgh% ésUr— —— I OUF o DOLUF
= 00 — g
2 2 2 2 2 p— 100MVA MAX OUTPUT 2 2 2 2 %% 2
S SMT ARl | oE Sy %}0@ stT }O%I éggz CRI Tl CAL cABE RN | AR SMFPE’%BQE. 1 }o%‘stT %@'
603-1 1 ®
t 1 P5VP3V3_VREG3 —_— %‘%F
2 X =
s =PP5V_S4_REG SKI P_5V3V3: 1| NAUDI[BEE POVEGVS VRER2 683 =pp3V. REG .
VOUT = 5.0V SKI P_5V3V3: AUDI 53320%1 IR I I C72011| [1C7203 = y VOUT = 3.3V
1 L
12A MAX OUTPUT 1 15250688 . R7200 128 5 2 B 3§ o T T f 15250754 10. 5A MAX OUTPUT
CRI TI CAL MKW DTH=0. % 285, g g @ & R XBE- CERM CRI TI CAL _
600 KHZ L7220 CRITI CAL 1C7224 1/ 20 T % = L7260 F = 600 KHZ
=l ) L. OUFF 21A- 0. 0060HM = Q" 281, 6 ISKIPSELL o 11 cAL : 3 37650958 1, OUH- 22A '
1 c7271 PCMBIO3T- 1ROMS |%7220 5 3}{ R7244* P5VP3V3 SKI IPSHL 19 |sk pseL2 CRI Tl CAL PCMO063T- SM C7272 1
Cr253 L CsDb8872Q6D 805-1 i 14 Jocser u7201 eN 12 | |=P5VS5 EN Q7260
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BEAD- PROB B oY R9014
1o » DP_INT_AUX_N oo DP_LNT_M__N<1S, 1 M,

'RO001
1Y
ow
5201

& - LCD HPD CONN &, ;QDP I NT AUX P

NO_XNET_CONNECTI ON=TRUE
'RO002
iM

5
ow
5201

NO_XNET_connecTI onBBO 004

BEAD- P%HS

7067 DP_INT_M__P<2!

5%
NO_XNET_CONNECTI ON= W

R9015 1

1,3M

BEAD- PI

NO_XNET_CONNECTI 0\:899005%)

7067 DP_LNT_M._N<2!

5%
170w NO_XNET_CONNECTI ON=TRUE
1 RO016
1 M,

NO_XNET_CONNECT! 0\:899006%)

5%
NO_XNET_CONNECTI ON= w

BEAD- P RO017 1
1o DP_INT_M__P<3s" 1M
No_XNET_connecTi ov=TBR9007 158
= - 120W
BEAD- PROP . RID1L8
oo DP_LNT_M__N<3S, 1 M,

5%
NO_XNET_CONNECTI ON TRt
201

Isw\c VASTER=D1_SENSORS

eDP Di spl ay Connect or

SYNC _DATE=07/11/ 2017

d} Appl e I nc.
®
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=PP3V3_S0_DDCMUX

DP_TBTPA _DDC CLK

On singl e-port
NEVEI

16

DP TBTPA DDC DATA

DP_TBTPB_DDC CLK

14

10

w

D

DP _TBTPB DDC DATA

= D

TBT_DDC XBAR EN L

SAl / SBI
SAl / SBI

I NB == QUTBO
I NB == QUTAO

R9251| R9252 | R9253| R9254
DDC Cr ossbar ; ; ; ;
Only necessary on dual -port hosts. %./UQZK %./UQZK %’./UQZK %‘/c.zZK
hosts alias TBTPA_DDC to TBTSNKO_DDC. ;; 1°W ;; 1°W ;; 1°W ;; 1°W
R SEND AUXCH THROUGH CROSSBAR! 2 2 2 2
3 1 CQ}ZUEFB:O
— Qs
g 2
U9200 402
TS3DS10224
ENA N
e CRITICAL oo
I NA- QUTAL- | 19
ouTA0+| 18 DP_TBT$NKO _DDCICLK s
Qutao. [ 7 DP_TBT$NKO_DDC[DATA s
SAl sa0 15
ENB
| NB+ outBl+ 8
I NB- ouTel- | 7
ouTBo+| 8 DP_TBTGNKL DDCICLK s
aureo- | 2 DP_TBTSNKL_DDC[DATA s
SBI %9 seol 11
8 =
wn —
o~

SYNC_DATE=MASTEH

ISYNC MASTER=MASTER
DDC Cr ossbar

d} Appl e I nc.
®

BTG Ve = |
<SCH_NUM>| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR CCPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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8

7

69

69

69 76 fr—

D N<0> 733 76

TBT_A_HPD

2 1

0603 G VO D TRUE

NO XNET CONNECTI ON TRUE

650NH- 5% 0. 430VA- 0. 520HM

TBT A CONFIGL RC

TBT_A CONFI &_RC

*

R9452*
M

o )
1/ 2%‘@ ow
201, 2201

1I1Q’8451 Cgsflogél— —1C9/04P?:5 1%30"1(41
g | b 1

DP Source nust pul |

down HPD i nput with

greater than or equal

to 100K (DPv1 la)

Sink HPD range

Hgh 20 50V

Low 0 0 8V

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON .. _PP3V3_SW TBTAPVR
138S0811 1 CAP, CER, 4. 7UF, 10% 25V, X5R, 0603, MURATA C9415 CRI TI CAL
09420 1 1R9427 R9429*
3. 3V/ HV Power MUX Lé . 1Lé°/ = 210K 10QK
X5R- SERM X5R- RM 20W 0 Y Zﬁ}é‘/
V3P3 must be S4 to support 2201 o= 201,
wake from Thunderbol t devi ces VDD TBT _A Bl A 60
T| CAL vavj—= 5
+ _=PP3V3 S4 TBTAPWRSW L i
Noni nal M n Max
~ CBTL05023 19425
CRI TI CAL | ORI T1 CAL V3PS 1100mA  1030mA  1200mA 15_13%1\/8%-;8%[% Ly HVCEN ” ? LUF
C9487 C9480 1 1C9481 IHVSO  890mA  830mA  930MA (assumes 15V 12Wmi ni mumy 3 IR ASIN Bl ASOUT| 2 R P
1 1 §1UF IHVS3  BOOMA  B30mMA  930mA (assumes 35 © 12 6V 7 5 11 7w § DP AUXI O EN 2 |a o en 535
o/—— — 10% 25 [T )|
1 2
EYBgAgﬁ?’ sza ce?egt 2 %gg-lcem PP3V3 SW TETAPVR ., v ss gy DP TBTPA AUXCH C N Cgé‘ 31%F Hrr g5 12 DP_TBTPA AUXCH N 7 |aux.
19 vapaauT 18 R : 70 s3gary—DP_TBTPA_AUXCH C P 43T 1112° .« DP_TBTPA_AUXCH P 8 | aux+ AUXI O |_23 DP_A_AUXCH DDC N _ 4 76
V3P3 =3. 22
. .=PPHV_SW TBTAPVRSW 201) o 12 PPHV_SW TBTAPVR 0. 1UF m DP_TBTPA DDC DATA 4 Jooc par AUXI O 'TDP ijiuxi'*kmc Powr
18 oV wax 6 14 NECKW 5 o oy DP_TBTPA DDC CLK 5 looc_cik fas s
7] . . Ay
T A E BUF 16 18 TBT_A CONFIGL_RC
oM T_TABLE C9415 C9410* crmoan | GAGRL 1159486 1G94 9432 1|2 » op—BT_A CONFI GL ) CA_DETOUT A DET] .
— Vo T, B T 0 i B <12 =0 50F M Ean : B <1> 1
é}; %(O/__ ODBZlgg:ORGD X5R- }F%l\vlﬁ2 2 e, X5R |2 gg\f o e oD g ¥EI'PQ & g El<1> 0 22UF ¢ 62 . $ $EI—P§ & E‘<1> 10 $+ 19 DP A LSX M _P<l>
T - A Ft ’ “ e L (9433 1| F;g*g—g—gy'z g ) Do 20 DP A LSX M _Nel>  wo
o 14
e eV ' PP3V3_SW TBT. 022k ’ T $E¥ ﬁ tg;xx UNBUF 13 ::;xx TET LA RRRIPIR (PN
=TBTAPWRSW EN 5 [EN | SET_Vv3P3 8 ;| TBTAPWRSW | SET V3P3 T CRIFTICAL
6
@D TBT_A HV EN RC| 1l en  1sersq10 | TBTAPWRSW I SET_SO 249480 » 18T A DP PVRDN bP_PD
12 17
o o0 [y =TBT_SO_EN 17 |so |seT sd9 o] TBTAPWRSW | SET_S3 SoTgeL 5 % n—DP_TBTPA_HPD HPDOUT HP TBT_A_HPD o
TBTHV: P15V TBTHV: P15V D _THVPAD
GND THRM TBT A LS| 4 1 1
—o B . RO410' ['R9411  |'R9412 e R3426) olal & i
[ || | @ o © % (7
S oot ow 22. 665 228 6K 35 5K C9460 1 28%
1/2 20W 20W | E S8
201, 5201 5201 T 2
. TBTAPWRSW | SET_S3 R <RV3P3> RM
TBTAPWRSW | SET_SO R
TBTHV: P15V TBTHV: P15V =
R94131 1R9414 Singl e fauu prolectlnn =
s s WrmEER
gt &R on
201, )51 Thunder bolt Connector A
<RHVS3> <RHVS0> I'LIM = 40000 / RISET FERR- 120- OHM 3A
For 12V systens: N PP3aVa SW TBTA
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTION | = —(W
118S0145 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9410, R9413 TBTHV: P12V C961100 d =" R940
118S0145 2 RES, MTL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9411, RO414 TBTHV: P12V L} 2 TBTACONN 20 RC 1 12
XTR-
0%’ ValTAGESTEV 136w
Norinal M e 1£9401 1 \ -
| HVSO/S3  1120mA  1090mA  1170mA (12W i ni mum) = 1UF o e
G\D VO D TRUE 47 (Both Cs)
474 %10 Ter o oo o wog  wree . TBT A R2D P<0> 0 220F! [ 85 5737 IBL A R2D C P<0> (s
- IBT_A_D2R_P<0> 0.4 70F| [Zo7e v 0 TBT_A_D2R C P<0>, - - il - - oD Ne0s C9471 115 TBT_A
76 33 7 TBT_A D2R _N<0O> 9475 w7 IBT_A D2R C N<O> - - CRI TI"CAL M o — Tx:— TBTACONN 7 C 0. 22UF| 58,
— ‘—u—zw-u——| W%R 101 @ vao e U - AT
RO494!| |'R9495 5 ) a0 van e
D VA D TRUE 1K J9400 1R9471
1/ 200 350w - D1 470K
% B2 | 5 F-RT-TH GNDO (5 2%,
2012 2201 B4l M._LANEOP 10W
0 s connen an T 0 w0 comnecTiay 7 % L NN 5
9478 1112 REA78 470k 2 __ 2t o g -LANEON g_
DP_TBTPA P<3> 0. 22UF I—zv%—ﬂv\ s DP_TBTPA M__P<3> I ’ 8? - - B10 o M._LANELP & - (c; 9v) DP_A LSX M._P<1> ¢ 1
7 3 [y DP_TBTPA_ M._C N<3> 479 112" 2t 2 DP_TBTPA_M._N<3> -— - B2 | o M__LANEIN o | BLL - - DP_A LSX M._N<1> o
B13
A19 - 1 R9479 470K 1,02 [ 2o s ot e
3 o . o
B18 | o M._LANE2N o | B17
B20 | J RETURN ¢, | B19
— 802 S Show SmE N 047212
201 %1 ¥ d 0. 22UF 5 Ba TBT A R2D C P<1> am7 s e
9476 1732 sowanmme 2| [2%G0wanme D9498 AT « b b - e 2 IBT_A R2D P<i> C9473 112 TBT_A
TBT A D2R P<1> 5 TBT A D2R C P<1> = =71« TBT A D2R1 AUXDDC P - e TBT A R2D N<1> 0 220F
e TBT A D2R N<1> 09477 X5R-201 TBT A D2R C N<1> D9499 ALh . TBT A D2RL AUXDDC N o L ’
AV X5R- 201 BARIO=UZE I: .
CRI.TI CAL 514- 0836
G\D VO D TRUE L9498
650NH- 5% 0. 430MA- 0. 520HVI
1600 _DP_A_AUXCH DDC P 2 1 @ovanmE —
1660 _DP_A_AUXCH DDC N 0603 -—
94981 1 C9499 CRI 2 CAL 470k R's for ESD protection
on AC coupl ed signals

D N<1> 733 76

SYNC DATE=11/14/ 201

Istc WASTER=)5 M.B_KEPLER

Thunder bolt Connector A

d} Appl e I nc.
®

D =r A

<SCH_NUM>
"<EALABEL >

ERTY_OF APl
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PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON .. _PP3V3_SW TETBPVR
138sS0811 1 CAP, CER, 4. 7UF, 10% 25V, X5R, 0603, MURATA C9615 CRI TI CAL
C9620 : C9621 ' |'*RO627 R9629!
3. 3V/ HV Power MUX Lé . }léo,_: 10K 10QK
X5R- SERM X5R- RM %ZOW 0 1Y Zﬁ}é‘/
V3P3 must be S4 to support 2201 o= 201,
wake from Thunderbol t devi ces VDD TBT B BI A 70
. =PP3V3 sS4 TBTBPWRSW + BB 56~ =3 D
Nomi nal Mn Max ~ .
S — s o s s A oBT(05023 09625
C9687 C9680 1 1 C9681 IHVSO  BOOMA  B30MA  930mA (assumes 15V 12Wmi nimun) 59 [T TBT B _Cl O SEL 1 lBiASIN BI ASOUT|_24 B ?
1 1 §1UF IHVS3  890MA  830mA  930mA (assumes 3S 9 12 6V 7 5 11 7w DP AUXI O EN 5 XgR CERM
Aghf o/ —_ i( og C9630 N 5 69 25 (TN AUXI O_EN
EYBg TXSR Cﬁgg* 2 Ogo-lcERM PP3V3 SW TBTBPVR ,, 16 33c@>_DP_TBTPB AUXCH C N O 1UE m 2 DP_TBTPB AUXCH N 7 laux =
19 VapaouTl 18 a : e a0 DP_TBTPB_AUXCH C P : : .. DP_TBTPB_AUXCH P 8 [aux+ AUXI O | 23 DP_B_AUXCH DDC N_ , 1
AGR3, pe:ing |Q_6_3L| 2
V3P3 =9 22
. _=PPHV_SW TBTBPVWRSW 20)) 12 PPHY_SW TBTBPVR 0. 1UF I'%FEM . DP_TBTPB DDC DATA 4 looc par  AWIOY 0P B AUXCHDDC P v
10v e 6 ) ou([1a T VRERERR W BHES: 38 W « om>_DP_TBTPB DDC LK 5 |ooc_ak TBT RX 1 Bias Sk
7 | vV =
. . A T B E BUF 16 18 TBT B Fl E
OM T_TABLE J_09615 09610 1 ORI TI CAL C9.685 N __E:(S)BL(JSFSB__ C.916u1|51 C9632 11> = qom—1BT_B_CONFI GL_BU CA_DETOUT  CA_DET CONFI GL_RC 4,
i — U9610 }Lé%w—— 0%, - gg%v 7 s @y DP_TBTPB M._C P<1> '—|o 5o UF m s DP_TBTPB_M__P<1> 11 |pps
—I'é(g’CERM é CDG210A0RGP X5R GERM 2 —F RO IR G o DP_TBTPB M_C N<I> g%351 (5" 02 2 DP_TBTPB_M__N<1> 10 |pp. oPvLOH|_19 DP_B LSX M_P<1> 404
16 |rsvo RSVDL 15 0. 22UF| 3B 5,3Y » mm—TBI_B_LSTX 14 | s1x pPmo | 20 DP_B LSX M._N<1> 47 _—
v TBT LSX A R2P/P2R (PIN)
=TBTBPWRSWEN | 5|y |seT_vapd 8| s TBTBPWRSW | SET_V3P3 e A TBT_B_LSRX UNBUE L3 IR
wmm TBT B HV EN RC| 1ilwen  1sersq10 | TBTBPWRSW I SET_SO 249860 » BT B DP PVRDN & oe_pD
o o [y =TBT_SO_EN 17 |so |seTsd9 | . TBTBPWRSW | SET_S3 SoTgol 5 » @m—DP_TBTPB_HPD 12 JHpoouT HPoL_L7 TET B HPD o
TBTHV: P15V TBTHV: P15V Ve D _THVPAD
@D ThrM TBT B LSRX aly P L 4
—o B RO610' |'R9611  |'R9612 e R9628 olal @ oS
FNEEE R 2V see 22.°6K 22. 6K 36. 5K y=8 1 o% v
=~ bel ow 1 odeh % 0w 1% 1 CQGUEO 1/ 200 ;é‘éow
2015 2201 2201 T, {2’- G\D i 22
TBTBPWRSW | SET S3 R <RV3P3> 2B
. TBTBPWRSW | SET_S0 R l
TBTHV: P15V TBTHV: P15V £ C
R96131 1R9614 Single fault rolectlun =
22.6K 27.6K gl e Loy Bratection
1/ 2 %ow Shal ?ch‘nhlgtlg'z\llgm o
205, ],%1 L9600 Thunder bolt Connector B
For 12V syst ems: <RHVS3> <RHVS0> I'LIM = 40000 / RISET FERR- 120- OHW+ 3A
Lo 2 _PP3V3RHV_SW TBTBPWR
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON = 0603 R : (0°]
C9600 1 T R9601 01U
118380145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9610, R9613 TBTHV: P12V 01 | 12 7
ﬂ;?—— TBTBCONN 20 _RC 1 2 - O5R
118S0145 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9611, R9614 TBTHV: P12V XTR- =R 2 A
Noni nal Mn Max 1 C9601 VOLTA -ISV 1/ 1W
|HVSO/S3  1120mA  1090mA  1170mA (12W rmi ni mum) = = go/o UF o e P (";‘":DC"“:
copTa SR e L L " — 0870 i IBL B RoD G P<0> .
o TBT_B_D2R _P<0> . TBT_B_D2R C _P<0> - - - o TBT B R2D P<0> 0. 22UF 201 "TRT B_R2D C N<O> e
o 5 TBT B D2R N<0> _ (9G75 RV X5R- 20T <. TBT B D2R_C N<O> bl bl L] h - o2 IBT_B R2D N<0> o671 L2
76387 2o - - g b T TBTBCONN 7_C 0. 22UF g
@w @D VoI D TRUE @0 va b TRE CRITI CAL e \ TeT ™o N muvnnrmzz
covaomE R9694* 'R9695 > . ' 0 Va0 TRE
TRy 7~ 39400 hoRs 1
1/ 200 2/%0w MDP- DL 470K
A2 Al o
201 %1 O WD FRT-TH GNDO o 2%ow
2 2 2410 conFlGr  M_LANEOP o L A3 - 1
“"R8678 470K1 2 | ﬁg O CONFIG2  ML_LANEON g 2? 2
C9678 1|2 o 15 O a2 GNDL o >
2o 2 DP_TBTPB pP<3> o 22UF I’ZW‘WV‘ .. DP_TBTPB M. _P<3> 58y — - AL |0 v L angsp M_LANETP G| A9 - & DP_B_LSX_M._P<1> 11
7 3 [y DP_TBTPB M. C N<3> XoR 0201 s DP_TBTPB_M__N<3> — - A2 |5\ anesn M_LANEIN o | ALL - DP_B LSX M._N<1> 54 B
0. 22UF F B3Y T Uussa RI679 470K 1,pp 2 \ A% Lo s DS o | ALS .
W 201 | AL6 | 0 aux cip ML_LANE2P o | AL5
AS AL8 | 5 AUX CHN  ML_LANE2N o [ AL7
201 5 o evr RETURN | AL9
= Pm‘r A G\D Va D TRUE
. . CRI TI CAL SHIELD PI NS (BDths)
ﬁx\/ b ow QWL vz TeTe N B 9672 1 TBT B R2D C P<1>
9676 7Y w0 va0 2 Z%Dlmm D9698 "'\« RN R R - e =2 TBT B ROD P<1> C9%72§Uf SR 0201 TTRT B RoD ¢ Ne1> o
691 oy TBT B DPR P<1> i TBT B D2R C P<1> = =7 TBT B D2R1_AUXDDC P | -] . X e TBT B ROD N<1> O 2oUF .
76 33 7 (M) TBT B D2R N<1> 09677 TBT B D2R C N<1> D9699 A K .+ TBT B D2R1 AUXDDC N - | N B
‘—o—n-'m?i. L-zcﬁb “BN—'G‘U‘UZ‘L‘RH" >|TSL‘P7_r' - 4
RV X5R-201 ao ¥ o' TRE = 1)
@0 vap e CBIQEQCSAL g3 =
650NH- 5% 0. 430VA- 0. 520HM
o0 _DP_B AUXCH DDC P 2 1 awanme .
40 _DP_B_AUXCH DDC N i 0603 - y
C96981| [1C9699 THasE- o o tor 50 morectton
S0RE —— QPF 650NH- 5% 0. 430MA- 0. 520HM L on AG coupted sionals
G gavl 2 2 CERM 2 (Y Y Y Lt
01 1
0603 owaTE
» _TBT_B_HPD . A
» TBT B CONFIGI RC C9602i o Source must pul
v o TBT_B_CONFI G2_RC ) 0.01 % down HPD i nput Wi th Thunder bol t Connector B
- reater than or equal DRAW T\
xw—g% 2 o . <SCH_NUM>
R9652!| ['R9651 09694 109695 'R9641 o1 o oK (0Pt 1) d} Appl e I nc. i
6 : —— 3R0PF 9 = Sink D range 8 <E4L ABEL>
vz ifé 2 18% cerm 20w Hah 20 s ov NOTI CE OF PROPRI ETARY PROPERTY:
201, 2201 5551 2201
Low o 0 8v THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLON NG
| TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 96 OF 132
4 Il NOT TO REPRODUCE OR COPY I T
= 11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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8706

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE

RDS( ON) 43 nChm @. 5V
LOADI NG 0.715 A (EDP)

FDC638APZ_SBMS064

SSOT6- HF

PPBUS_SW LCDBKLT_PWR .,

F9700 © - ‘25s"RHMERE 1S A SENSE RESI STOR BETWEEN
—PPBUS SO LCDBKETA{VP- 32v- 467PF BUS 0 VOLTAGEST2. 6V PPBUS_SW LCDBKLT_PWR NEED VALUE CHANGES FOR 55V AND 96 LEDS !!!
N AND PPBUS_SW BKL
603-TF o ON THE SENSOR PAGE
BOTTOM —
(]
LCOBKLT EN DIV + =PP5V_S0_BKL *1L9710, Q9701, D9701, C9715- C9719 SHOULD ALL BE PLACED NEAR EACH OTHER.
] o L 2 T
9789 RIT CAL e o ot oo o 2 R TH CAL 9715, C9716 SHOULD BE PLACED I N T- BONE. SAME FOR C9718, C9719
% C9715, C9716 SHOULD BE PLACED ON TOP SI DE. PLACE C9718, C9719 ON BOTTOM Sl DE
%}E\y 22UH 20% 2. 4A-0. 1050HV ) £01.
2402 s PPBUS_SO_LCDBKLT PWR ™A% ' o710 1 s PLACE NEAR L9710 1 3 VOLTAGE=12.6V 1 KLT PUR SW A |,>—||_K PLACE reaR 09701 2 51 PLACE NEAR 09701 2 SV PVOUT SO _LCDBKLT ; o o0
30C- S
1CCR;'9T7' 103" 1C9713 M N-Reck-W BFHES: %51 37 DFLS260 CRI Tl CAL | CRI Tl CAL| CRI TI CAL | CRI Tl CAL Ma&ihﬂ 835"
UF o UF 19715 [1COrl6 (1 (9718 [1Corl9 |1 CO717
1% > % L Z55uF ZOUF -2, 2UF — 2. 2UF —L T000PF
—F R 402 PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEAT AS SHORT AS POSSI BLE 2 %g%/@m? %%%/@m 2 %glg(fm 2 1%12*”"' 2 %‘2033/@”"'
— LAcE e 700 1
. - ;
s m_LCD BKLT EN | = R —
AP —
. =PP3V3_S0_BKL_VDDI O
oAk v o1 22w LA v aros 8 o
PLACE Nea L9710 2 R9708*
PLACE NEAR L0701 22 WM 1C9714 |1 C9710 C9711 s " 63. 4K
i o A 2
s > BKLT PLT RST L ZIRCERM |2 S8R T CERM CRI TI CAL 4922
o | 8
Sl 7308DN
FET _CNTL 4 PWRPK- 1212- 8
B S T RO709!
—t 59. 0K %
123 16W
- 8 = WEEE,
VDDl O VLDO VIN
w9701 1
LLP LCDBKLT: ENG
6 o 5 2a g sw M NRESR-WBHHES: BsITy e s 12 10w
RO717 RO717- R9722 CAN BE OCHM | N PRODUCTI ON, ADD BOM OPTI ON
BKL_ESET 5 feser Fe| 21 BKL_FB 110-2, LED RETURN 1
BKL_FLT 20 |FTER D outil 12 BKL_ | SEN1 | iy Wl% \m - 0 Hm
R9753 AND R9757 NEED TO BE 402 PACK FOR LAB ACCESS BKL_ | SET 3 < 13 BKL_| SEN2 W RERESRWBIFES 20" 2
g ISET & QouT: 402 LCDBKLT: ENG
« =12C BKL 1 SC RI763 0 1,552 — BKL_SCL 10 lsax & ours| 14 BKL_I SEN3 =‘w—m‘sp9718 ’
% = |
BKL_SDA 11 |spa cural 16 BKL_| SEN4 LED RETURN 2 T D
= 2 1% \n - 120 nm
»_=12C BKL 1 sbA R9757 o0 LAAAZ o8 11 16w . LE 402 LVDS BKL_ PWM RC PWM auts|_ 17 BKL | SEN5
R9731 . _TP_BKL_FAULT 7 _|FAauLT outel_18 BKL_| SEN6 LCDBKLT: ENG
. _PPBUS SO_LCDBKLT PWR A ; BKLT_EN 4 len vsynd_19 BKL_VSYNC R 9
Bo1K 2 RO715 CRI TI CAL 2 LED RETURN 3
1% 1 1% - 0
ib%s}@’ B 190K If(?lZGS §| 92 11R(?K755 o ;
%
o ( EEPROM [shoul d set EN_| _RES=1) E/é_lﬁ'\év e 8 8 ™Y %o e 0 o LCDBKLT: ENG
g 2 RO714! 2162 ol ol = ¥ R9720
16.2K 4 | _LED=22. 7MA 3l QlaPN; 353s3376) |2 10.2 LED RETURN 4
= %% | _LED=369/ Ri set PWM RES = 9+3 WZ = N erngd
- bg/ R9716! ENECR 200mm g oy 2% M NERESR-W BFHHES: 30 ™
R9704 FPWELD. 2KHZ 12. 7g§ J_ ,‘w,mmm; LCDBKLT: ENG
o O LCD BKLT PVWM 2 details in spec M:l)zgv L 10.%1
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI T 3t STUFF 2 a o 210/ LED RETURN a : e
fiob 109704 Hhecke oy i RS o fm
%gpp X710 402
f 40§M BKL{SGND 1 2 ey 7'2-CDBK'-T ENG
N| . PLACE NEAR LB701 9 101
1 VKRR W BFFES: 3 M " 1102, LED RETURN 6 D
PLACE XV®710 AWAY FROM U9701. 1AND U9701. 15 M NERESR-W BFFES: 20 1168y 1% M NERESR-W BFHHES: 30 ™
ADD VI AS | N TPAD OF U9701 e
PART NUVBER | QrTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
116S0004 6 RES, MTL FI LM 1/ 16W 0, 5, 0402, SMD, LF CRI TI CAL LCDBKLT: PROD W RUESHEAUSSEER S
RO717, 718, RO719, RO720, RO721, R9722

LCD Backl i ght Driver

(LP8545)

d} Appl e I nc.
®
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CPU Signal Constraints CPU Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP ELECTRI CAL RAI NT SET PHYSI CL\IET_TVPE SPACI NG
CPU_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD >_Dv_on O E 850 oL E DM S2N P<3: 0> ) 0
CPU_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD oM _s2n PCl E_85D PCIE DM _S2N N<3: 0> 71018
CPU_27P4S * 127Pa_oiM SE =27P4_orM SE =27P4_OHM SE =27P4_OHM SE 0. 1MV 0. 1MV o M_tes PG E_A30 i DM_N2S P<3: 0> 700
= 1 - F - - _ - _ - = . | DM s PCl E_85D PCIE DM _N2S N<3: 0> 7 1018
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mi| spacing w thout specifying a target inpedance. O—EDL_DATA PCl E_85D PO E EDI _DATA P<7: 0> 71018
CO—EDL_DATA PCl E_85D PClE FDI _DATA N<7: 0> 71018
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [O—EDL_EsyC CPU 50S CPU AGTI EDI _ESYNC<1. . 0> 10 18
CPU_AGTL * =STANDARD B CPU_AGTL ToP, BOTTOM =2x_DI ELECTRI C B g T e p— Eg —IL,\?-( NC<1 0> o D
CPU_8M L * 8 ML ? CPU_VI D * 0.457 MM ? CO—DM_aKioom K PCOE 90D| QK PAE DM _CLK100M CPU P 71117
— O—DM_CaK100M K PCOE 90D| QK PAE DM _CLK100M CPU N 717
CPU_COWP * =4X_DI ELECTRI C ? CPU_VREF * 12 ML ?
CPU_I TP * =4x_DlI ELECTRI C ?
CPU_VCCSENSE * =6X_DI ELECTRI C ?
Most CPU signals with inpedance requirenents are 50-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance. O CRUEDP cove CPU 27PAS CPU_COVP CPU EDP COWP 10
. CO—CRUPEG cove CPY 27PAS CPU_COVP CPU_PEG_COWVP 10
SOURCE: | VB PLATFORM DG , Tabl es 205- 207 = o e S CPU CEG=17..0> o
O X aK CPU K PCE 90D| K PO E | TPCPU CI K100M P 1o
PQ - Express O XDE_Q K CPU AK PAOE 90D | QK PAE | TPCPU _CLK100M N a7
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—XDE_a K PCH CIK PCIE 90D | K PCIE : $E§$ %Eiggm Z 17 24 _—
PCI E_85D « 485_OHM DI FF  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF g XWTT;';{S*M o 2 i:ﬁ E::gz 2 i:ﬁ E OPLL FEF CLK P v
CLK_PCI E_90D * $90_OHM DI FF  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF O—DBLL_REE O KI20M CK PCIE 90D | GK POE I)D(PDI'_DL C!IEILEJF_I%I_K N 17
XDP_TDI CPU 50S CPU | TP 11 24
g XDP_TDO CPU 50S cPy I TP XDP_CPU_TDO 11 2a
XM CPU 50S cPy I TP XDP_CPU_TMS 11 24
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT XTI CPU_50S CcPy | TP ég gg $%T - 11 24
1 CPU 50S CPU | TP 11 24
PaE . SOX DIERLECTRIC ’ CO—XDE_EPM CPU 50S cPy I TP XDP_BPM L<3. . 0> 11 24
CLK_PCI E * =5X_Di ELECTRI C ? CO—XDE_BPM L CPU 50S cPy I TP XDP _BPM L<7. . 4> 11 24
— il CPU 50S cPyU I TP XDP_DBRESET L 11 24 25
O XDE_PRDY_| CPU 50S cPyU I TP XDP_CPU PRDY L 11 24
CO—XDE_PREQ | CPU 50S cPy I TP XDP_CPU PREQ L 1124 C
[O—CPU CATERR | CPU 50S CPU_AGITL CPU CATERR L 11 3
CO—CRUPROC SEL_| CPU 50S CPU_AGITL CPU PROC SEL L 11 20
O—CRU BEl CPU 50S CPU VID CPU_PECI 11 20 40
O CRULPROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L 11 39 40 61
[CO—XDP_CPU PURED CPU 50S cPy I TP XDP_CPU_PWRGD 24
CO—BM.IHRMIRIP | CPU 50S CPU 8M L PM THRMIRI P_L 11 20 40
CO—BM.SWINC CPU 50S CPU_AGTL PM _SYNC 1 18
[CO—BMMEM PYRED CPU 50S CPU_AGTL PM _MEM PVWRGD 11 18 27
CPU 50S CPU_AGITL CPU_PWRGD 11 20 24
CO—CRU SM RCOVP CPU 27PAS CPU_CONP CPU_SM RCOWP<2. . 0> 1
D CPU 50S CPU VID CPU_VI DSOUT I
CPU 50S CPU VID CPU_VI DSCLK 15 61
CPU 508 CPUVID CPU VI DALERT L 1561 _—
CPU_55S CPU VID CPU_VCCSA VI D<1.. 0> 13 58
CPU 27PAS cpy veesense | CPU_VCCSENSE P 13 61
CPU 27PAS cpy veesense | CPU_VCCSENSE N 13 61

CPU 27PAS CPU VCCSENSE | CPU _VCCI OSENSE P — 13 63
CPU 27PAS CPU VCCSENSE | CPU _VCCI OSENSE N — 13 63

CPU 27P4S CPU VCCSENSE | CPU AXG SENSE P 13 61
CPU _27PAS cPy VCCSENSE | CPU AXG SENSE_N 13 61
CPU 27P4AS cpy veeseNSE | CPU VCC VAL SENSE_P 10
CPU 27P4AS CcPU VCCSENSE | CPU VCC VAL SENSE N 10
CPU 27P4AS CcPU_VCCSENSE | CPU AXG VAL SENSE P 10
CPU 27P4S cpy veesenSE | CPU AXG VALSENSE N 5

CPU_50S CPU_AGTL CPU_VCCSASENSE 13 58 B
O CBULMEM VREE CPU VREE PPCPU NVEM VREFDQ A 10 31
CO—CBLLMEM VREE CPU VREE PPCPU_NMEM VREFDQ B 10 31
CO—CBULMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ A 25 a1
CO—CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFDQ B 20 a1
EO—CRU MEM VREE CPU VREE PPOV75_S3_MEM VREFCA A 25 a1
[CO—CBLLMEM VREE CPU_VREE PPOV75 S3 MEM VREFCA B 20 a1
CO—XPaKiTe K PCOE 90D| QK POE XDP_CPU_CLK100M P 24
OO X aKITP K PCE 90D| QK PAE XDP_CPU CLK100M N 24
_—

Iwm \ASTER 5 B e DATE 00113/ 201
—
TIeE

CPU Constraints
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Menory Bus Constraints

MEM *

MEM 20THER

DDR3 (Menory Down) :
DQ signals should be matched within 0.508nm of associated DQS pair

DQS intra-pair

mat chi ng should be within 0.127nm no inter-pair

DQS to clock matching should be within [CLK-139.73mm] and [ CLK-30.48mj.
mat chi ng shoul d be within 0.127mm inter-pa
CONTROL signals should be matched within [CLK-2.54mj to [CLK+Om] of CLK pairs.

A/ BA/ CVD signal s shoul d be matched within [CLK-2.54mj to [CLK+2.54m] of CLK pairs.

CLK intra-pair

DQ DQs/ A/ BA/ cnd si gnal
Maxi num | engt h of any signal

SOURCE: Chief River

spacing is 4x dielectric,

SFF Platform DG Rev 0.7 (#460452),

ir

mat chi ng requirenent.

mat chi ng shoul d be within 0.508nm

CLK is 5x dielectric.
fromdie pad to first DRAM device is 139. 7nm nax,

Section 2.6.3

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM 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
MEM 37S * =37_CHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =STANDARD =STANDARD
MEM 40S * =40_OHM SE =40_OHM_SE =40_OHM_SE =40_OHM SE =STANDARD =STANDARD
MEM 72D * 72 QM DI FF =72_OHM.DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 508 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
MEM 85D * 85 OHM DI FF =85_CHM DI FF =85_CHM DI FF =85_OHW DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
MEM_CLK2MEM * =4X_DI ELECTRI C ?
MEM _CTRL2CTRL * =3X_DI ELECTRI C ?
MEM _CTRL2MEM * =3X_DI ELECTRI C ?
MEM_CMD2CVD * =2X_DI ELECTRI C ?
MEM_CVD2VEM * =3X_DI ELECTRI C ?
MEM_DATA2DATA * =2X_DI ELECTRI C ?
MEM_DATA2MEM * =3X_DI ELECTRI C ?
MEM_DQS2MEM * =4X_DI ELECTRI C ?
MEM 20THER * =6X_DI ELECTRI C ?
MEM_DCBL2BL * =4X_DI ELECTRI C ?
MEM_DQCH2CH * =6X_DI ELECTRI C ?
Menory Bus Spaci ng Group Assi gnnents
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
MEM _CLK MEM_* * NEM_CLK2MVEM MEM_CVD MEM_* * MEM_CVD2MVEM
MEM_CVD MEM_CVD * EM_CVD2CVD
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET
MEM_CTRL MEM_* * MEM_CTRL2MEM MEM * _DQ BYTE* MEM_* * MEM_DATA2VEM
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL NMEM *_DQ BYTE* =SAME * MEM_DATA2DATA
MEM A_DQ BYTE* MEM A_DQ BYTE* * MEM_DQBL2BL
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET VEM B_DQ BYTE VEM B_DQ BYTE N VEM DQBL2BL
NVEM DOS VEM " . MEM DQSZVEM MEM_A_DQ BYTE* MEM_B_DQ BYTE* = MEM_DQCH2CH
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET

to |last DRAM device is 194.31nrm nmax.

Menory Net Properties
NET TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OO MEMA QK MEM 72D MEM O K MEM A CLK P<0>
O MEMA K MEM 72D MEM O K MVEM A _CLK N<O>
O MEMA CONTL MEM 37S MEM CTRI MEM A_CKE<1. . 0>
CD—MEM A _CNTL MEM 37S MEM CTRI MEM A_CS_L<1>
CD—MEMA_ONTL MEM 37S MEM CTRI MEM A CS L<0>
D MEMA ONTL MEM 37S MEM CTRI MEM A ODT<1>
CD—MEMA_ONTL MEM 37S MEM CTRI MEM A ODT<0>
O MEMA D MEM 40S MEM_CMVD MEM A_A<15.. 0>
Do MEMA QD MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S NEM CAVD NMEM A RAS L
O MEMA D MEM 40S MEM CMVD MEM A CAS L
O MEMA QD MEM 40S MEM CMVD MEM A WE_L
CO—MEM A DQ BYTEQ VEM 50S MEM A DQ BYTEQ MVEM A_DQ<7.. 0>
O MEMA_DQ BYTE] MEM 50S MEM A_DQ BYTE1 MEM A _DQx<15. . 8>
O MEM A DQ BYTE2 MEM 50S MEM A_DQ BYTE2 MEM A _DQ<23. . 16>
O MEM A DQ BYTE3 MEM 50S MEM A DQ BYTE3 MEM A DQ<31. . 24>
O MEM A DQ BYTE4 MEM 508 MEM A DQ BYTE4 MEM A DQ<39. . 32>
O MEMA_DQ BYTES MEM 50S MEM A_DQ BYTES NMEM A DQ<47. . 40>
O MEMA_DQ BYTEG MEM 50S MEM A_DQ BYTE6 MEM A _DQ<55. . 48>
D MEM A DQ BYTE? MEM 50S MEM A_DQ BYTEZ MEM A _DQ<63. . 56>
MEM A_DQS( MEM 85D MEM DQS MEM A DQS P<0>

LA MEM 85D VEM DS NMVEM A_DQS_N<O>
O MEM A DXE1 MEM 85D MEM DQS MEM A _DQS_P<1>
O MEM A XE1 MEM 85D MEM DQS NVEM A DOS N<1>
O MEMA DS MEM 85D VEM DS NMVEM A_DQS_P<2>
O MEMA DQS2 MEM 85D MEM DQS NVEM A _DOS N<2>
oMM A DOS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA D4 MEM 85D MEM DQS MEM A DQS P<4>
O MEMA DS MEM 85D MEM DQS MEM A DOS N<4>
O MEMA DOSS MEM 85D VEM DS MEM A DQS P<5>
O MEMA DOSS MEM 85D VEM DS MEM A DQS N<5>
O MEM A DCS6 MEM 85D VEM DS MEM A DQS P<6>
O MEMA DXSE MEM 85D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 85D MEM DQS MEM A_DQS_P<7>
O MEMA DGS7 MEM 85D VEM DS NMVEM A_DQS_N<7>
O MMB AK MEM 72D MEM O K MVEM B_CLK P<0>
O MMEB AK MEM 72D MEM O K MVEM B CLK N<O>
D MEM B ONTL MEM 37S MEM CTRI NMVEM B_CKE<1>
CD—MEM B ONTL MEM 37S MEM CTRI MEM B CKE<0>
O MEMEB ONTL MEM 37S MEM CTRI MEM B_CS L<3..0>
D MEM B ONTL MEM 37S MEM CTRI MEM B_ODT<1. . 0>
D MEMEB QD MEM 40S MEM CMVD MEM B_A<15. . 0>
O MEMEBE QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S MEM CMVD NVEM B_RAS L
O MEMEB QD MEM 40S MEM CMVD NVEM B_CAS L
O MEMEB QD MEM 40S MEM CMVD MEM B VE L
O MEM B DQ BYTEQ MEM 50S MEM B_DQ BYTEQ NVEM B_DQ<7. . 0>
O MEM.B_DQ BYTE1 MEM 50S MEM B_DQ BYTE1 MVEM B_DQ<15. . 8>
O MEM B DQ BYTE2 MEM 50S MEM B_DQ BYTE2 NMVEM B_DQ<23. . 16>
O MEM B DQ BYTE3 MEM 50S MEM B_DQ BYTE3 NMVEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 50S VEM B DQ BYTE4 MVEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 50S MEM B_DQ BYTES MEM B DQ<47. . 40>
O MEM B DQ BYTEG VEM 50S MEM B_DQ BYTES MEM B DQ<55. . 48>
CO—MEM B DQ BYTE? MEM 50S MEM B DQ BYTEZ MVEM B_DQ<63. . 56>
CO—MEMB DOSO MEM 85D VEM DS MEM B DQS P<0>
CO—MEMB DOSO MEM 85D VEM DS MEM B DQS N<O>
O MEM B XE1 MEM 85D MEM DQS MEM B DOS P<1>
O MEM B XE1 MEM 85D MEM DQS NVEM B_DQOS N<1>
O MEM B DQS2 MEM 85D MEM DQS MEM B_DQS_P<2>
O MEM B DOS2 MEM 85D MEM DQS NVEM B_DQOS N<2>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS P<3>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MEMB DOs4 MEM 85D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 85D MEM DQS MEM B DOS N<4>
O MEMB DOSS MEM 85D VEM DS MEM B DQS P<5>
O MEMB DOSS MEM 85D VEM DS MEM B _DQS N<5>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS P<6>
CO—MEMB DXS6 MEM 85D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D MEM DQS NVEM B_DQOS N<7>

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

12 28 30

712 28

712 28

712 28

712 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 28

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29 30

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29

12 29
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Digital Video Signal Constraints PCH Net Properties
ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
[Z=>—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDRIN P
[ SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDRIN N .
[=»—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDROUT P,
R SATA HDD D2R RDROUT N
[ZD—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDRIN P
[Z>—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RDRI N N .
[Z>—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDROUT N, D
[>—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDROUT P,
SATA_HDD 2R SATA_90D SATA SATA HDD D2R RC P 757
SATA_HDD 2R SATA_90D SATA SATA HDD D2R RC N a7
[Z»—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RC N 757
SATA_HDD R2D SATA_90D SATA SATA HDD R2D RC P 757
SATA Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFON RUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—SATAHD R2D SATA_200 SATA SATA HDD ReD C P T
- ON LAYER? CO—SATA_HDD R2D SATA_90D SATA SATA_HDD R2D C N 737 37
SATA 90D . s0_amare 90 v D1 FF 90 v D1 FF 90 v D1 FF 90 oM DI FF 90 oM DI FF [CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R P 717 a7
[CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R N 737 37
saTa 3752 . sramse a7 amse a7 amse a7 amse a7 o se a7 o se
saTA s0sE - s0.am s S0 i se S0 i se S0 i se 50 o sE S0 o sE
_—
[ED—SATA_HDD 2R SATA_90D SATA SATA _SSDRHDD D2R P a7
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT E QATAJ—I‘DirvR QATA7QOD SATA SATA SsmHm D2R N .
saTa . 51 sPACING - saTa o BoTTOM 51 sPAGING - CD—SATA_HDD R2D SATA_90D SATA SATA _SSDRHDD R2D P 75
CD—SATA_HD R2D SATA_90D SATA SATA _SSDRHDD R2D N 757
saTA | cavp - 15 ML B
SOURCE HR PLATFORM DESI GN GUI DE TABLES 191 193
USB 2.0 Interface Constraints
ALLOW FOUTE SATA_| CQVP PCH _SATA3COWP 1w
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 QATA7| covp PC." SATAI va .
PCH USB FBI AS . STANDARD STANDARD STANDARD STANDARD sTaNARD sTanoARD Ve USB EXTB XHG P o
uss 85D - P 85 oM DI FE 85 o Dl FE 85 o Dl FE 85 o O FE 85 o 0 FE USB USB_EXTB_XHCI _N 19 26
USB USB_EXTB_EHCI _P 19 26
USB USB EXTB EHCI N 19 26
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 VAEI GHT USB USB HUB UP P 10 26
= . 41 sPaainG » e oo BoTTOM 41 sPaanG » USE USB _HUB UP_N 19 26
USB USB EXTA P 10 38
il : e ’ USR USB_EXTA_N 10 3 _—
USB USB_EXTB_P 726 36
SOURCE HR PLATFORM DESI GN GUI DE  TABLES 191 193 SR USB EXTB N o a6
USB USB EXTD P
USB 3. 0 | NTERFACE CONSTRAI NTS sE USB EXTD N
USE USB_CAMERA _CONN_P 732
ALLOW ROUTE USB USB_CANMERA _CONN_N .
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 USB USB B—r P 2o
uses 85D . o5 oo 85 0 DI FF 85 0 DI FF 85 0 DI FF 85 oM DI FF 85 OHM DI FF USB USB BT N 7936
USB USB_TPAD P 947
USB USB_TPAD N 0 a7
USE USB SMC P o 3
USE USB_SMC N 9 a0
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT , RBIAS PCH USB_RBI AS 19 B
USB USB EXTD XHCI P 10 26
e - 5 1 sPaaING » e oo BoTTOM 5 1 sPaaING » sh USB EXTD XHQ N e
USB USB _EXTA MJUXED P 38
SOURCE CR SFF PLATFORM DESI GN GUIDE VO 7 TABLE 4 211 1X1+ USB USB EXTA MUXED N .
USB USB CAMERA P 19 32
USB USB CAMERA N 19 32
. . = USB LT1 P ‘o
System O ock Signal Constraints SR USB LT1_N
ALLOW ROUTE USB3 USB3_EXTB _TX P 10 36
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 USB3 USB3 EXTB TX N 10 36
CLK_SLOW 558 * =55_0HM SE =55_0HM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD USR3 USB3_EXTB_RX P 7 19 36
USB3 USB3_EXTB_RX_N 719 30
CLK_25M 555 * =55_CHM_SE =55_CHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
_—
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
CLK_SLOW * =2x_DI ELECTRI C ? B3 EXTA TX USB3_85D USB3 USB3_EXTA TX P 10 38
CLK_25M * =5x_Di ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise. B3_EXTA_TX USB3_ 85D USB3 USB3_EXTA TX N 710 38
B3 EXTA RX USB3 85D USB3 USB3_EXTA RX P 719 38
B3_EXTA_RX USB3_85D USB3 USB3_EXTA N 710 38
O OCk I\bt Pr Opel’ t | es Istc mSTER::S M.B KEPLER SYNC DATE=09/ 21/ 201 A
NET TVPE .
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG PCH Constraints ._’m o
=D SYSOLK QL K32K_RTC QK SIONS5S | QK SLow SYSCLK_CLK32K_RTC 17 25 @ Appl e I nc CH_NUM>
— Cl K_Cl K25M SR ClLK 25M 558 | G K 25M SYSCLK_ClL K25M SB 17 25 ®
— ClLK 25M 558 | G K 25M SYSCLK CLK25M SB R . -
ED—SYSOLK O K25M ENET ClK 25M 555 | G K 25M SYSCLK_CLK25M ENET NOTI CE OF PROPRI ETARY PRCPERTY:
— _ SYSCK_Cl K25M TBT CIK 25M 555 | K 25M 25 33
? ClK 25M 558 | G K 25M SYSCLK_CLK25M TBT_R 33 .: ISTN?ION;QLSGQE ?gw. ITN CONFI DENCE 102 OF 132
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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LPC Bus Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET TYPE
LPC_50S * =50_0HM SE =50_OHM_SE =50_CHM_SE =50_0HM SE =STANDARD =STANDARD ELECTRI CAL_CONSTRAI NT_SET PrYSi A sprane
CLK_LPC_50S i =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD O—LBC AD L PC 50S LPC LPC AD<3..0> 717 30 a1
O LPC_ERAME | L PC 50S LPC LPC FRAME L 717 39 a1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D L PF*RFQFF*I L PF7‘30§ LBC LPC RESEr L ®
e " P N [CO—PCHLPC A KO CKIPC50S CKIPC LPC CLK33M SMC R 19 25
D CKIPC50S CKIPC LPC CLK33M SMC 725 39
CLK_LPC B 8 ML 2 [ CKIPC50S CKIPC LPC CLK33M LPCPLUS 725 a1
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK 717 a2
) , PCH_| . 50S SMB SMBUS_PCH DATA 717 4
SMBus I nterface Constraints CO—SMALS PCH 0 QK SVB_50S S\e SM._PCH 0_CLK e
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP . . 750§ SME SM_ PO_' 0 MTA ez
- ON LAYER? [CO—SMBUS SMC 1 S0 SOl SMB 50S SVB SM._ PCH 1 CLK 17 a2
SMB_50S i =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD [O—SMBUS SMC 1 SO SDA SMB 50S SMB SML _PCH 1 DATA 17 a2
A BT aK HDA 50S HDA HDA BIT_CLK 17 51
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D HDA 50S HDA HDA BIT CLK R 17
o ‘ P N [O—HDA_SYNC HDA 50S HDA HDA SYNC 07 51
- D HDA 50S HDA HDA_SYNC R 17
O HDARST | HDA 50S HDA HDA RST R L .,
. A D HDA_50S HDA HDA RST L 17 51
HD Audi o Interface Constraints [>—thA snino HDA_50S FDA HDA_SDI NO .
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 GAP g HDAi't.rx‘uT ::::2: :x QHM? gw j; o
HDA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD D HDA 50S HDA HDA SDOUT R 17 25
O—SBLaK SPl_55S SPI SPI_CLK R 17 a1
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ SPl_55S [S= SPI _CLK "
o " P — N O—SBL_MxI SPl_55S SPI SPlL_MOSI _R 17 a1
- = SPI _55S SPI SPI__MOSI a
O—SPLMSO SPl_55S SPI SPI_M SO 17 a1
) ) [O—SPL_Cs0 SPl_55S SPI SPI_CSO R L 17 a1
SI O Signal Constraints = SPl_555 spl SPI_CS0_L “
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 GAP
CLK_SLOW 555 * =55_OHM_SE =55_CHM_SE =55_CHM_SE =55_OHM_SE =STANDARD =STANDARD [>_PQE ENET moD bQLE 85D oo E PCl E ENET R2D C P e
= _PaE EneT D PCLE 85D POLE PCI E_ENET_R2D C N 772
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [CO—BCLE ENET 2R PCI E_85D PCIE PCl E_ENET_D2R P 717 36
o som " P N [CO—BOLE ENET_[2R PCl E_85D PClE PCl E_ ENET_D2R N 717 36
H PCIE_AP_R2D PCIE_85D PO E PCIE_AP_R2D P .
SPI Interface Constraints g T Y e BOE AP ROD'N
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O —BOLE AP R2D PCl E_85D PCIE PClE AP R2D C P 717 36
SPI_55S * =55_CHM_SE =55_OHM_SE =55_CHM_SE =55_OHM_SE =STANDARD =STANDARD O BGELERD PG E_B50 e PAE AP R2D C N ¢ =
- " " " s i 0 [O—BOLE AP 2R PO E_85D PO E PCl E_AP_D2R P 717 3
[O—BCLE_AP_2R PCl E 85D PCIE PGl E_AP_D2R N g
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT E o) FﬁAPﬁD?R o) FﬁRRr) PCLE PC‘ E AP D2R PI P .
SPI * 8 ML 2 Z»—BOLE AP 2R PCI E_85D PO E PGl E AP_D2R Pl _N 736
[®—BQLE AP 2R PCl E_85D PCIE PCIE AP_R2D PI _P 736
»>—BCLE AP 2R PCIE 85D PCIE PCl E_AP_R2D PI _N 736
ED—BPOLE_CLKI00M PCH CKPCE 90D CKPOE PCl E_ CLK100M PCH P 717
ED—BCOLE_CLKI00M PCH CKPCE 90D CKPOE PCl E CLK100M PCH N 717
ED—BOLE_CLK100M TET CKPCE 90D CK POE PCl E CLK100M TBT P 717 33
ED—BCOLE_CQLKI00M TBT CKPCE 90D CK POE PCl E CLK100M TBT N 717 33
D —BCH CLKI6M CK PCE 90D CK PCE PCH CILKO96M DOT_P e
ED—BCH QL KA6M CKPCE 90D CKPOE PCH CILKO96M DOT_N -
| PCH_CLK100M SATA P 747
QK _PCIE | | PCH CLK100M SATA N .,
[ CPU 50S K POE PCH CLK14P3M REFCLK "
= CPU 50S AKPOE PCH CLK33M PCl I N 717 25
[Z»>—BCLE GLKI00M SSD K PCE 90D CIK POE PCl E_ CLK100M SSD P 7017
75 PCLE CLKI00M | CK PCE 90D CIK PCOE PCl E_ CLK100M SSD N 7017
[O—BOLE QKIoOM CKPCE 90D CIK POE PEG CLK100M P 7917
[O—BOLE QKI0OM K PCE 90D CIK POE PEG CLK100M N 7017
y L PO E C PC| E_CLK100M ENET_P N
[>_POECKIOMENT LK POE 90D CIK POE PCl E_CLK100M ENET_N N
[O—BOE QKIOOM AP K PCE 90D CIK POE PCl E_ CLK100M AP_P 717 36
y L PO E C PC| E_CLK100M AP_N N
[O—BOLE CLKI00M EW K PCE 90D CIK POE PCl E_ CLK100M FW P 7017
[O—BOLE CLKI00M EW K PCE 90D CIK POE PCl E_CLK100M FW N 7017
y L PO E C PCI E_ CLK100M EXCARD P, ,,
- AL _ X _ PCl E CLK100M EXCARD N ,, ISYNC VASTER=J5 M.B SYNC DATE=07/ 29/ 2011]
e
D—BCLE_TBT_R2D PCLE 85D PCLE PCIE TBT_R2D C P<3..0> ;. PCH Constraints 2
ED—BCLE_TBT_R2D PO E_85D PCIE PCIE TBT R2D C N<3..0> ;43 DAL ez
— PCIE_TBT_R2D PCIE 85D PClE PClE_TBT_R2D P<3..0> le Inc <SCH_NUM>
[D—BCOLE 1B R2D PCI E_85D PO E PCl E _ TBT_R2D N<3..0> 733 App : yps e
[ED—PCLE_TBT_2R PCIE_85D PCLE PCl E TBT_D2R P<3..0> 7033 S <E4LABEL>
— PCIE TBT 2R PCl E_85D PCIE PCl E_TBT_D2R N<3. . 0> 7033 NOTI CE OF PROPRI ETARY PROPERTY:
[D>—BOLE_TBL 2R PCI E_85D PO E PCIE TBT D2R C P<3..0> ;. THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
— PCIE TRT 2R PCLE 85D POLE PCIE TBT _D2R C N<3..0> , HE POSLOSOR AGREES 1O THE FOLLOI NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 103 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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Di spl ayPort Signal

Constraints

NOTE: Di spl ayPort Physical/Spacing Constraints provided by Chipset or

Thunder bol t SPI

Signal Constraints

GPU page.

PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
TBT_SPI _55S * =55_OHM SE| =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

TBT_SPI

=2x_DI ELECTRI C

Thunder bol t/ DP

Connect or

Signal Constraints

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
TBTDP_85D * 485_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | WEI GHT
TBTDP * =5x_DI ELECTRI C ? TBTDP TOP, BOTTOM =7x_DI ELECTRI C ?

NOTE: Thunderbolt high-speed nets are NOT directly assigned to TBTDP_*D physical rules.
TABLE_PHYSI CAL_ASSI GNMVENT synbol s nust

Proper differential

For 514-0

be used to create the assignnents.
i npedance depends on nDP connector used.
637: R2D nets (SMT pins) = 80D, D2R nets (TH pins) = 100D

SOURCE: Bill Cornelius's Thunderbolt Routing Notes

Digital Video Signal

Constraints

PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP_85D * 485_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
HDM _90D * 490_OHM DI FF  =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ?

HDM

=3x_DI ELECTRI C

HDM

TOP, BOTTOM

=4x_DI ELECTRI C

Thunder bol t / DP

Net Properties

7 69

7 69

7 69

7 69

7 33

7 33

7 33

7 33

NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O IBLARD ITBTDP 85D ITBTDP TBT A R2D C P<1..0>
OO IBLARD ITBTDP 85D ITBTDP TBT_A R2D C N<1.. 0>
O—IBLARD ITBTDP 85D ITBTDP TBT_A R2D P<1..0>
[O—IBLARD [TBTDP_85D [TRTDP TBT_A R2D N<1..0>

OB IBTPA M > 85D spiaveert | DP_TBTPA M. _C P<3..1: 2>
O IBIPA M > 85D spiayporr | DP_TBTPA ML_C N<3. .1: 2>
O—DeIBTPA M > 85D spayport | DP_TBTPA M._P<3. . 1: 2>
O IBIPA M > 85D spiayport | DP_TBTPA ML_N<3. . 1: 2>
oD Lsx M > 85D spiayport | DP_A LSX M._P<1>
oD Lsx M 85D spiayport | DP_A LSX M. N<1>

O IBL_A 2RI ITBTDP 85D ITBTDP TBT_A D2R C P<i1>

O IBL A 2RI ITBTDP 85D ITBTDP TBT_A D2R C N<1>

™ IBL_ A 2RO ITBTDP 85D ITBTDP TBT_A D2R C P<0>

> IBL A 2R0 [TBTDP_85D [TRTDP TBT_A _D2R _C N<O>
>—IELA 2RI TBIDP 85D TBIDP TBT A D2R P<1>

TBT_A 2RI TBIDP 85D TBIDP TBT _A D2R N<1>
[OO——IELA R0 TBIDP 85D TBIDP TBT_A D2R P<0>
[OO—IELA R0 TBIDP 85D TBIDP TBT_A D2R N<O>
[O—IBL A AUXCH > 85D spLayport | DP TBTPA AUXCH C P
CO—IBL A AUXCH > 85D spLaveert | DP_TBTPA_AUXCH C N
O IBL A AUXCH > 85D spLayport | DP_TBTPA AUXCH P
[O—IBL A AUXCH > 85D spLayport | DP_TBTPA AUXCH N

[ > 85D spLAYPORT | DP.A AUXCH DDC P

= >_85D spLAYPORT | DP.A AUXCH DDC N

O IBL A 2RI ITBTDP 85D ITBTDP TBT_A D2R1_AUXDDC P
O IBL A 2RI ITBTDP 85D ITBTDP TBT A D2R1 AUXDDC N
O IBLARD ITBTDP 85D ITBTDP TBT B R2D C P<1..0>
OO IBLARD ITBTDP 85D ITBTDP TBT B R2D C N<1.. 0>
OO—IBLARD ITBTDP 85D ITBTDP TBT B R2D P<1..0>
[O—IBLARD [TBTDP_85D [TBTDP TBT_B R2D N<1..0>

O IBIPE M > 85D spLayporT | DP_TBTPB P<3..1:2>
O IBIPE M > 85D spiayporr | DP_TBTPB M._C N<3. .1: 2>
OO—DeIBlPE M > 85D spiayport | DP_TBTPB_M._P<3. . 1: 2>
OB IBIPE M > 85D spiayport | DP_TBTPB_M._N<3. . 1: 2>
oD Lsx M > 85D spiayport | DP B LSX M._P<1>
OB lsx M 85D spiayporr | DP B LSX M. N<1>
O IBLA 2RO ITBTDP 85D ITBTDP TBT_B D2R C P<0>
OO IBL A 2RO ITBTDP 85D ITBTDP TBT_B D2R C N<O>
[ IBL A 2RI ITBTDP 85D ITBTDP TBT B D2R C P<1>
[>—IBL A 2RI [TBTDP_85D [TBTDP TBT B D2R C N<1>
[O-——IBLA 2RO TBIDP_85D TBIDP TBT B D2R P<0>
[O-—IBL A 2R0 TBIDP_85D TBIDP TBT B D2R N<O>

TBT_A 2RI TBIDP_85D TBIDP TBT B D2R P<1>
[p-—IBL A 2RI TBIDP_85D TBIDP TBT B D2R N<1>
[O-—IBL B AUXCH DP_85D pispLayport | DP_TBTPB AUXCH C P
[O-—IBL B AUXCH DP_85D piseLayport | DP TBTPB AUXCH C N
[O-—IBL B AUXCH DP_85D pispLayporT | DP TBTPB AUXCH P
[O-—IBL_B_AUXCH DP_85D pspLayporT | DP TBTPB AUXCH N

i DP_85D pspraypert | DP_ B _AUXCH DDC P

= DP_85D pisplAYPorT | DP. B AUXCH DDC N
[OO-——IBLA 2RI TBIDP 85D TBIDP TBT_B_D2R1_AUXDDC P
[O-—IELA 2RI TBIDP 85D TBIDP TBT_B D2R1_AUXDDC N

Thunder bol t

I C Net Properties

NET TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
i DP_85D pisplayport | DP TBTSRC ML C P<3. . 0>
[ DP_85D pispLayport | DP TBTSRC ML C N<3. . 0>
= DP_85D DispLAYPorRT | DP_TBTSRC AUXCH C P
= DP_85D pispLayport | DP.TBTSRC AUXCH C N
O—IBLSPL_aK TBT _SPI_55S | TBT SPI TBT_SPI _CLK
_SPI_ TBT _SPI_55S | TBT SPI TBT_SPI _MOSI

TBT _SPI_M SO TBT _SPI_55S | TBT SPI TBT_SPI _M SO

O IBLSPL CS | TBT _SPI_55S | TBT SPI TBT SPI_CS L

69

69

69

69

70

70

70

70

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in

SYNC _DATE=08/ 31/ 2011
———

ISYNC MASTER=T29 CR
TTILE

Thunder bolt Constraints

C} Appl e I nc.
®

CH_NUM>
NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF “APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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SMC SMBus Net Properties

NET TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> SMC. 2 S3 SMB_50S SMB SMBUS SMC 2
> SMC. 2 S3 SMB_50S SMB SMBUS_SMC 2
> SMC 1_S0 SMB_50S SMB SMBUS_SMC 1
> SMC 1_S0_ | SMB 508 | SMB 1
> SMC._ 0_S0_ | SMB_50S SMB SMBUS_SMC 0O
. SMC._0_S0_ | SMB_50S SMB SMBUS_SMC O
US_SMC 5_SCl SMB_50S s ISMBUS SMC 5 SCL
CO—SMBUS SMC 5 SDA SMB_50S SMB SMBUS SMC 5
US_SMC 3_SCl SMB 50S SVB SMBUS SMC 3
CO—SMBUS SMC 3 SDA SMB_50S SVB SMBUS_SMC 3
SMBus Charger Net Properties
NET TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Y ITOI_D FFPATR CHGR CSI =)
T TTOL_DI FFPATR CHGR CSI N
—>_ce cso 1TOL_DI FFPAI R CHGR CSO P
: (‘J—Ka:e:mo ITOI_DFFPATR CHGR CSO N

ISYNC MASTER=J5_M.B
TTILE

SYNC _DATE=07/29/ 2011

SMC Constraints

d} Appl e I nc.
®

BTG Ve = |
<SCH_NUM-| D
<E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

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

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

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

IV ALL RI GHTS RESERVED

|

<BRANCH>
e —
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5
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D1 Specific Net Properties

as

as

9 10

9 10

as

as

as

as

as

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 GAP
SENSE_1TO1_55S * =[l: 1_DI FFPAI|R =55_O0OHM SE =55_0OHM_SE =55_0OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPAGING
THERM_1TO1_55S * =[l: 1_DI FFPAI|R =55_OHM SE =55_OHM _SE =55_OHM _SE =1: 1_DI FFPAI R =1:1_DI FFPAI R [CO—SENSE DI FEPAIR THERM 1TOL 559 THERM CPUTHVMSNS D2_P
CPUTHVENS D2 N
pp—— N I R p I O SENSE_DI EEPAIR THERM 1T01_555 THERM
R L: 1_DI FFPAI|R 1: 1_DI FFPAI R 1: 1_DI FFPAI R 1: 1_DI FFPAI R - DLEEPAIR THERM 1TO1_559 THERM CPU THERMD P
AUDI ODI FF * =fl: 1_DI FFPAI|R 0.1 Mv 0.1 MV 10 MM 0.1 Mv 0.1 MV [CO—SENSE DI EEPAIR THERM 1TQL_555 THERM CPU _THERMD N
[O—SENSE DI FEPAIR THERM 1TOL 559 THERM GPUTHVMSNS_D P
[CO—SENSE DI FEPAIR THERM 1TO1 559 THERM GPUTHVSNS D N
[CO—SENSE DI FEPAIR THERM 1TOL 559 THERM GPU_TDI ODE P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT : —DLEEPALR LHERM 1 Tl 75‘;: LHERM G:’U TDI N
= = - NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG LE_SET @ —DLEEPALR LHERM 1 TOL 75‘;: THERM TBT THER'\D P
SENSE * =2:1_SPACI NG ? - = - = - LRULE [ZD—SENSE_DI EEPAIR THERM 1TOL 559 THERM TBT _THERMD N
COVP *
THERM * =2: 1_SPACI NG ? CPU_ G\D G\D_PZMM
cCcS *
AUDI O * =2:1_SPACI NG ? CPU_VCCSENSE G\D GND_P2MM [ —SENSE_DI FEPAIR THERM 1TOL 559 THERM DDR3THVENS D1 P
[CO—SENSE DI FEPAIR THERM 1TOL 559 THERM DDR3THVENS D1_N
SPACI NG RULE_ SET LAYER LI NE-TO LI NE SPACI NG [ NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—SENSE_DIEEPALR SENSE _1TOl_559 SENSE gw% (6S(0) g P
K POE v N Ny [CO—SENSE_DI EEPAIR SENSE_1TOl_559 SENSE (©5{0) N
GN\D * =STANDARD ? = = [CO—SENSE_DIEEPALR SENSE _1TQl_559 SENSE CPU VDDQ SENSE P
PCl E GN\D X G\D_P2MM DI EEPAI R SENSE _1TO1_559 SENSE CPU VDDQ SENSE N
sPACI 3 1 SI L
PACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SATA v ] aD_P2wM > NSE_DI FEPAIR SENSE_1TOL 559 SENSE | SESS Lg Emgll: Z
SO P2 " 0. 20 W 1000 DI FEPAI R SENSE_1TO1_559 SENSE
— UsB3 GND * GND_P2MM [CO—SENSE _DIFEPAIR SENSE_1TOl 559 SENSE I SNS 1v35 S3 MEM P
PVWR_P2MM * 0.20 MM 1000 [CO—SENSE DI FEPAIR SENSE_1TOl_559 SENSE I SNS _1V35_S3_MEM N
| N | , _
use G\D G\D_P2VM [O—SENSE_DIFEPAIR SENSE_1TOl 559 SENSE | SNS_SSD P
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET CLK_PC‘ E SB_P R N _PZW D —DLEEPALR QFW*" TOL 7‘3‘35 SENSE I S'\ls SSD N
SATA SB PONER * PR P2VM [CO—SENSE DI FEPAIR SENSE_1TO1_559 SENSE I SNS_3V3_S0_SSD R P
GN\D MEM_CLK * GND_P2MM - = [CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE I SNS 3V3_S0_SSD R N
*
) MEM_OVD . aND_P2WM UsB3 SB_POWER PWR_P2MM O—SENSE_DIFEPAIR SENSE _1TOl_559 SENSE : SNS_W. AN P
0SB SB POVER " PR P2V [CO—SENSE DI FEPAIR SENSE _1TOl_559 SENSE SNS W.AN N
GN\D MEM_CTRL * GND_P2MM - = [CO—SENSE_DIFEPAIR SENSE _1TOl_559 SENSE I SNS LCDBKLT P
DLEEPAL R SENSE_1TO1_559 SENSE I SNS_LCDBKLT_N
D * x * CO—SENSE — _
GN MEM_*_DQ BYTE' G\D_P2MV [T SENSE_DI EEPAI R SENSE_1TOl 559 SENSE | SNS TBT P
G\D MEM_DQS * G\D_P2MV [T —SENSE_DI EEPALR SENSE 1TO1_ 559 SENSE I SNS TBT N
[CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE I SNS 1v35_S3_MEM R P
[CO—SENSE DI FEPAIR SENSE_1TOl 559 SENSE I SNS 1v35_S3_MEM R N
ALLOW FOUTE [ —SENSE_DI FEPAIR SENSE_1TOl 559 SENSE VCCSASO Cs P
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 - DIEFPALR - 1 Tl 75‘;: SENSE VCCSASO CS N
MEM_40S * 0.09 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM 72D * 0.09 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_37S * 0.09 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE o——HM_aK HDM__ 90D HDM. HODM 1 G CLK C P
MEM_85D * 0.09 MM 100 M L DM _aK HDM 90D HDM HOM 1G CLK C N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE DM _DATA HDM__ 90D HDM. HDM | G DATA C P<2..0>
PCl E_85D * 0.09 MM 10 mm [——HDM _DATA HDM 90D HDM HDOM | G DATA C N<2..0>
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
UsB_85D TOP 0.1 MM 500 M L
CPU_27P4S BOTTOM 0.23 MM 100 ML
UsB3_85D TOP 0.1 MM 500 M L
UsB3_85D I SL10 0.075 WM 0.090 mv
DP_85D 1 SL9 0.075 WM 0.090 mv
PCl E_85D 1 SL10 0.075 WM 0.090 WM
RI {ezr hg?gegi §89g93}1de ng}]aaaln]( f g?le%f(la‘al 0|nrsrpedances bet ween devi ces.
NET_PHYSI CAL_TYPE | AREA TYPE | PHYSI CAL_RULE_SET
VEM 37S BGA_VEM VEM 50S NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI CAL_RULE_SET
*
VEM 40S oA NVEM VEM 505 AUDI CDI FF AUDI ODI FF
NEM 72D BGA_VEM NEM 85D 1TOL_DI FFPAI R * 1: 1_DI FFPAI R
SENSE_1TO1_55S I SENSE_1TO1_55S]
THERM_1TO1_55S * THERM_1TO1_55S|
hics , n i | i .
QBBPLSF e SATALSPISHY 8L RY oR8! AKRLLIRSBGA fanout areas (95-ohm diff) DI FFPAI R « DI FFPAI R

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

DP_85D BGA 100_DI FF_BGA
SATA_90D BGA 100_DI FF_BGA
CLK_PCI E_90D BGA 100_DI FF_BGA

Menory Constrai nt

Al l ow 0.127 nm necks for >0.127 nmlines for

Rel axati ons

ARD f anout

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MEM 72D BOTTOM 0.127 MM 6.35 W
MEM_85D TOP 0.1 W 6.35 W

D1 Specific Net Properties

NET TYPE

sPACI NG |

7 53 55 78

7 53 55 78

7 53 55 78

7 53 55 78

ELECTRI CAL_CONSTRAI NT_SET Prvs oL

[—PCLE CLKIOOM AP QK POE 90 COKPCOE PClE CLKI100M AP_CONN P, 5
[—PCLE CLK100M AP CK PCIE 900 CKPOE PClE _CLK100M AP_CONN N ;5
[ 1TOl DI EEPAI CHGR CSI _R P 5
[ 1TOl DI EEPAI CHGR CSI_ R N -
D 1TOl_DI EEPAI CHGR CSO R P 57
D 1TOl DI EEPAI CHGR CSO R N 5
[ UsA_BT USR 85D USE USB BT CONN P

[ USB BT USB_85D USB USB BT _CONN_N

[ USB BT USB 85D USB USB BT _WAKE P

>—USB BT USB_85D USB USB BT WAKE N

AUDI O DI FEPAI R DI EEPAI R AUDI O SPKRCONN SL_OUT P

[ —AUDLQ DI EEPALR DI EEPAI R AUDI O SPKRCONN_SL_OUT_N

[ZD—AUDLQ DI EEPALR DI EEPAI R AUDI O SPKRCONN SR OUT P

[=®—ALDLQ DI FEPALR DI EEPAI R AUDI O SPKRCONN SR _OUT_N

[O—AUDLQ DIEEPAIR AUDI ODI EE AUDI O SPKRCONN _L_OUT_P

[—ALDLQ DI FEPALR AUDI ODI EE AUDI O SPKRCONN L_OUT N

[O—ALDLQ DI FEPALR AUDI ODI EE AUDI O SPKRCONN R OUT_P.

[—ALDLQ DI FEPALR AUDI ODI EE AUDI O SPKRCONN R OUT N

D —SENSE_DI EEPAIR SENSE_1TO1_! CPUI WP_| SNSG P
[2>—SENSE_DI EEPAIR SENSE _1TQ1_ CPU WP | SNSG N

[ —SENSE_DIFEPAIR SENSE_1TO1_ CPU WP | SNS1G P
[O—SENSE DI EEPAIR SENSE_1TO1 CPU MWP | SNS1G N
[O—SENSE DI EEPAIR SENSE _1TQ1_ CPUI WP | SNS2G P
[O—SENSE DI EEPAIR SENSE_1TO1 CPUI WP_| SNS2G N

[ —SENSE_DI EEPAIR SENSE_1TQ1 CPU WP | SUMG R P
[Z>—SENSE_DI EEPAIR SENSE_1TQ1 CPU WP _| SUMG R N
[O—SENSE DI EEPAIR SENSE_1TQ1 | SNS_HS_OTHER P
[O—SENSE DI EEPAIR SENSE_1TO1 I SNS_HS OTHER N

[ —SENSE DI EEPAIR SENSE_1TQ1 | SNS_HS COMPUTI NG P
[O—SENSE DI EEPAIR SENSE_1TO1 I SNS HS COMPUTI NG N
[O—SENSE DI EEPAIR SENSE_1TO1_! CPU WP | SNS P
[O—SENSE_DIFEPAIR SENSE_1TQ1 CPU WP _|I SNS N

[ —SENSE_DIEEPAIR SENSE_1TO1_! CPU WP _| SNS1_P

[ —SENSE_DI EEPAI R SENSE_1TQ1 CPU WP _1 SNS1 N

D NSE_DI FEPAI R SENSE_1TO1_! CPU WP | SNS2 P

-_DI FEPAI R SENSE_1TO1_! CPU WP | SNS2 N
-_DI FEPAI R SENSE_1TO1_! CPU WP ISUM R P

D NSE_DI FEPAI R SENSE_1TO1_! CPU WP | SUM R N

[ —AUDLQ DI FEPALR AUDI ODI EE AUD LOL L P

[@»—AUDLQ DI FEPALR AUDI ODI EE AUD LO1L_L_N

AUDI O DI FEPAI R AUDI ODI EE AUD LOL R P

[E>—ALDLQ DI FEPALR AUDI ODI EE AUD LO1L_R N

AUDI O DI FEPAI R AUDI ODI EE AUD L2 L_P

D —AUDLQ DI FEPALR AUDI ODI EE AUD L2 L_N

[ZD—ALDLQ DI FEPALR AUDI ODI EE AUD L2 R P

[E—AUDLQ DI FEPALR AUDI ODI EE AUD LO2_R N

[=D—ALDLQ DI FEPALR AUDI ODI EE AUD MC INL_P

[=>—AUDLQ DI FEPALR AUDI ODI EE AUD M C INL_N

[OO—AUDIQ DIEEPALR AUDI ODI EE AUD_SPKRAMP_LI N P
[—ALDLQ DI FEPAIR AUDI ODI EE AUD SPKRAMP_LI N N
[—ALDLQ DI FEPALR AUDI ODI EE AUD _SPKRAMP_RI N P
[O—ALDLQ DI FEPALR AUDI ODI EE AUD _SPKRAMP_RI N N
[O—ALDLQ DI FEPALR AUDI ODI EE AUD_SPKRAMP_LSUBI N P
[O—AUDIO DIEEPAIR AUDI ODI EE AUD SPKRAMP LSUBI N N
[ —AUDLQ DI FEPALR AUDI ODI EE AUD_SPKRAMP_RSUBI N _P
[Z>—AUDLQ DI FEPALR AUDI ODI EE AUD_SPKRAMP_RSUBI N_N
[»>—AUDLQ DI FEPALR AUDI ODJ FE RSUBI N P

[Z»—AUDLQ DI FEPALR AUDI ODJ FE RSUBI N N

D —AUDLO DIEEPALR AUDL ODI FE ILSUBIN P

AUDI Q DI FEPAIR AUDL ODI FE L SUBIN N

[TD—ALDL Q DI EEPALR AUDI ODI EE SPKRAMP LIN P

[T —ALDL Q DI EEPALR AUDI ODI EE SPKRAMP_LIN N

AUDI O DI FEPAI R AUDI ODI EE SPKRAMP_RIN P

[>—AUDL Q DI EEPALR AUDI ODI EE SPKRAMP_RI N N

AUDI O DI FEPAI R AUDI ODI EE HS MC H _RC

AUDI O DI FEPAI R AUDI ODI EE HS MC LO RC

[ —ALDLQ DI FEPALR AUDI ODI EE HS M C HI

ry—AUDL Q DI EEPAI R AUDI CDI EE HS M C LO

[E>—AUDLQ DI FEPALR AUDI ODI EE SPKRCONN L OUT P

@ADL Q DI FEPALR AUDI ODI EE SPKRCONN L OUT N

> AUDI O DI FEPAI R AUDI ODI EE SPKRCONN R OUT P

[ —AUDLQ DI EEPALR AUDI ODI EE SPKRCONN R OUT N
[O-USB_TPAD USB_85D USB_TPAD R P

[O-UsB_TPAD USB_85D USB_TPAD R N

[-USB_HEB USB 85D PU USBHUB DN4_P N
> B_HUB USB_85D PU_USBHUB_DN4_N N
[ SB_PONER PP3V3_S5 .
[ SB_PONER PP3V3_S0 .
D SB_POWER PP1V5_S3RS0_CPUDDR s
J_ GND GN\D

SYNC NMASTE| 5 M_B

SYNC DATE=0//29/ 2011
——

TTILE

Proj ect Specific Constraints

@ Appl e I nc.
®
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8

7

6

5

3

BOARD LAYERS BOARD AREAS WEDOPNW ORREFRR SPACI NG RULE_SET LAYER LINE-TO LINE SPACING | VI GHT NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA, BGA_MEM M 16. 2 DEFAULT * 0.1 MM ? * * BGA P072_SPACE
STANDARD * =DEFAULT ?
ALLOW ROUTE
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 PO72_SPA(I * 0.071 MM 2
DEFAULT * Y =50_OHM_SE =50_OHM_SE 10 WM 0 MM 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 W =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
55_OHM _SE TOP, BOTTOM Y 0.090 mwm 0.090 wW
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM_SE TOP, BOTTOM Y 0.090 WM 0.090 W
50_OHM_SE * Y 0.070 WM 0.070 MM =STANDARD =STANDARD =STANDARD . .
St ackup- Def i ned Spaci ng Rul es
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
1: 1_SPACI NG TOP BOTTOM 0.1 MM ?
1: 1_SPACI NG 1[sL3 IsL4 ISL9 ISLf 0.1 MM ?
HY? ALLOW ROUTE
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 1: l_SPAcl NGis| 1605 156 1507 1508 1 |uas 0.101 MM 5
40_OHM_SE TOP, BOTTOM Y 0. 145 W 0.095 WM
40_OHM_SE * Y 0.105 MM 0.090 MM =STANDARD =STANDARD =STANDARD Note: Quter dielectric is 0.058 nm nomi nal,
Inner dielectric is 0.053 nm nomi nal .
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
37_0'|M_SE TOP, B oM Y 0.165 MM 0.095 MM SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
?
37_OHM SE * Y 0.120 MM 0.090 MM =STANDARD =STANDARD =STANDARD Ix DIELECTRIC| o sorrar 0. 058 WM i
1x_DI ELECTRI CisL3 IsL4 1SL9 1SL| 0.053 MV ?
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP 1X_DI ELECTRI Gu| 1sis 1sts 1517 1st8 1 [t 0.101 MM ?
27P4_OHM_SE TOP, BOTTOM Y 0.265 WM 0.095 WM
27P4_OHM_SE * Y 0.190 mwm 0.1 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHMLDI FF  [isis 1sia 1sts 1t Y 0.124 MM 0.124 MM 0.200 MV 0.200 MV
72_OHM DI FF ISL2,1SL11 Y 0.124 W 0.124 W™ 0.200 w 0.200 w
72_OHM DI FF TOP, BOTTOM Y 0. 140 wm 0. 140 mw™m 0.120 wW 0.120 wW
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
4 ifi Pr rti
85_OHM DI FF  [ist3 1sta 1ste 1sL10] Y 0.089 MM 0.089 MM 0.180 mv 0.180 mv J Spec ¢ Net operties
T T
85_0OHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 MM 0.180 wwMm 0.180 WM ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPAGING
85_0OHM DI FF TOP, BOTTOM Y 0.110 MM 0.110 MM 0.180 wwMm 0.180 WM
ED-—DB_TBL_AUXCH DP_85D pispLAYPoRT | DP._TBTSNKO AUXCH C P .
ED-—DB_TBL_AUXCH DP_85D pispLAYPORT | DP._TBTSNKO AUXCH C N .
(I DP_TBT AUXCH DP_85D DL SPLAYPORT | DP_TBTSNK1_Al P o 33 B
[ED-—DB_TBL_AUXCH DP_85D pisplAYPorT | DP TBTSNK1 AUXCH C N .
D2 IEL M DP_85D pispiAayPorT | DP TBTSNKO ML C P<3..0>
D2 IEL M DP_85D pisplAYPoRT | DP_TBTSNKO M._C N<3..0>
ED-—DE_IEL M DP_85D pispiAaYPorT | DP_TBTSNK1 M._C P<3..0>
PHYSI CAL_RULE_SET LAYER ALFON RUTE | M NI MUM LINE WDTH | M NEMUM DB TBLM DB_A5D DLSPLAY Db TBISNKL MG Ne3. . 0>
_RULE_: ON LAYER? w NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP — I')PiTRTiAlJXO-i I')FLRRD DI SPL AY] m TBTSNKO AUXC._| P 2
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD [D-—DE_TBT_AUXCH DP_85D pispLAayporT | DP.TBTSNKO_AUXCH N a3
AUX P
[D-—DB_TBL_AUXCH DP_85D DI SPI AYPORT | 3
90_OHM DI FF  [is3 1sta 1sLe 1sL10] Y 0.081 MM 0.081 MM 0.200 mv 0.200 mv DP_TBT_AUXCH DP_85D DL SPL AYI DP TBTSNK1 AUXCH N 4
90_OHM DI FF | I SL2, 1 SL11 Y 0.081 MV 0.081 MV 0.200 MM 0.200 MM -2 I8 M DP_85D pispLayporT | DP TBTSNKO M. P<3. . 0> 8
B >
[D-——DE_IEL_ M DP_85D DI SPI AYPORT | . a
90_OHM DI FF TOP, BOTTOM Y 0.099 MM 0.090 mwm 0.200 mv 0.200 mv DP_TRT M DP_85D D SPLAYI DP TBTSNK1 M. P<3.. 0> L
-2 I8 M DP_85D pispLayporT | DP.TBTSNK1 M. N<3. . 0> 33 —
ALLOW ROUTE
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 — DP_| NTiM I')FLRRD Dl SPLAY] u:’ I ’\n— '\/L C P<3 O> oo
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD ED-——DE LN M DP_85D pspraypert | DP_INT_M._C N<3. . 0> 567
porT | DP_INT_AUX C P
100_OHM DI FF |iss 15t 150 1510 Y 0.065 MM 0.065 MM 0.200 MW 0.200 MW DB LML AUX DE_AR0 DLSELAY o
- DD LNT_AUX DP_85D piselayport | DP I NT_AUX C N o 67
100_OHM DI FF | I1SL2,1SL11 Y 0.065 MM 0.065 MM 0.200 MM 0.200 MM ED-—DE_LNL_AUX DP_85D pispLayport | DP I NT_AUX P 767
DP_I NT_AUX DP_85D pspraypert | DP | NT_AUX_N
100_OHM DI FF | TOP, BOTTOM M 0.079 MM 0.079 MM 0.200 MM 0.200 MM e - SP e
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 D2 NI M DP_85D piseiayport | DP I NT M. P<3. . 0> -
DP_INT_M._N<3..0>
" N - - Z Z Z ED-—DE LN M DP_85D DI SPI AYPORT o7
100_DI FF_BGA 100_OHM DI FF|  =100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF Db_INT M Db_88D DL SpLAY DP INT M. E P<3.. 0>
100_DI FF_B 1 SL3, | SL4 Y .07 .07 .12 .12 DP_INT_M DP_85D DspiayperT | DP INT_M._F N<3..0>
O0_DIFF.BGA | 1518, 19 0075 W 0075 w 0.125 wv 0.125 vv D——De LN - = SYNC _VAGTERCJG NLE e A
100_DI FF_BGA | I SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM T - - -
- - - : - B3_EXTB_RX USB3_85D USB3 USB3_EXTB_RX RC P 7 36 PCB Rul e [bf I NI t I ONsS
) _ _ =
NOTE: 100_DI FF_BGA i s 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers. p—— USRa_8ED LUema USB3 EXTB RX RC N e T
= B3_EXTA_RX USR3_85D USB3 USB3_EXTA_RX_F P B Ap le Inc CH_NUM>
3_EXTA RX USB3 85D USB3 USB3_EXTA RX F_N ;a8 p . o——
3_EXTA_TX USB3_85D USR3 USB3_EXTA TX C P 7 3 © <E4LABEL>
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NUMUM LINE WDTH [ M NIMUM NECK WDTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [r)—USB3_EXTA_TX USB3_85D USB3 USB3_EXTA TX_C N 7 38 NOTI CE OF PROPRI ETARY PROPERTY:
USB3 EXTB TX C P ORVA CONT,
1: 1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM 3_EXTB_TX LSEZ_B30 LSES T FHEPRN AN PROPERIY GF-APRLE | N, © THE
- m_USB?,FXTFLTX USB3 85D USB3 USB3_EXTB_TX C N 7 36 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 109 OF 132
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LCD Backl i ght
Gain: 500x. EDP: 0.9 A
Rsense: 0.005 (RD200 / XWD200)
V across Rsense: 4.5 nV

SMC AD: 17

80 43 8

Current

=PP3V3_S0_| SNS

s O =PPBUS SW BKL

LCDBKLTN

LCDBKLTP

Sense (1 BLC)

LOADI SNS: YES

Al r port
Gain: 500x. EDP: 1.06 A
Rsense:

0. 005 (RD230 / XWD230)

X29 Current

162200

o — 0/

. - L,
ub200 LOADI SNS: YES RD209
shn "N orle lisns LepekiT tour 1% 53K sve LopekT I SENSE g, <o
1%
4N+ REF[ 1 Y 1W 1 CD209
PLACE_NEAR=U4900. G1: 5SMM — — SO%%ZUF
aND LOADI SNS: YES 2 &
~ 0301
PLACE_NEAR=U4900. GL: 5MV
L LOADI SNS: YES
= GND_SMC_AVSS

Sense (I APC)

V across Rsense:
SMC AD: 22

40 30 7 (0T} PP3V3 WAN F

HARERR BFEES: &

3.3V 2

XWD230

1

s [T PP3V3_WAN R

5.3 mv
w0438 =PP3V3 S0 | SNS
1 CD23;0
SN =
I+ 2 %EM
ub230 LOADI SNS: YES RD239
o_Ncisns wanw sl NS o rle |isns wan 1ot 4 23K
%
NC | SNS W ANP 4 N+ REF[ 1 4 e
PLACE_NEAR=U4900. B8: 5MV
GND LOADI SNS: YES
LOADI SNS: YES °

39 40 43 44 80

www.qdzbwx.com

SMC X29 | SENSE  yoymy a0

PLACE_NEAR=U4900. B8: 5MVI
LQADI SNS: YES

GND_SMC_AVSS

39 40 43 44 80

Thunderbolt TBT Current/ Vol tage Sense (| HSP/ VHSP)
Gai n: 1000x. EDP: 2.8 A

Rsense: 0.001 (RD240)

V across Rsense: 2.8 nV PLACE_NEAR=XWD240. 2: 10MM
SMC AD: 23 TBTI SNS: NO
XV\DSg4O RD248
1502 P1VOS5TBT | N 129, 2 1 VSNS TBT_| VOUT
PLACE_NEAR=RD240. 1: 10 MM 1/528W

80 43 8

3 5 T} =PP1V05_S0_P1VO5TBTREG L

=PP3V3_S0_I SNS

1

1 CD240
o AUF
_; PLACE_NEAR=XWD240. 2: 10MV
+ g\" TBTI SNS: YES
ub240 TBTI SNS: YES RD247 RD249
RD240 /3 | SNS_TBT_N shv NS or s ISNS TBT 1OUT 1,9, 2 % AR SMC_TBT | SENSE gy o
B 5% %
ahw rer| 1 g v 1 onpag
PLACE_NEAR=U4900. A8: 5SMM —— 20°Q,2UF
GN\D 2 XgR
TBTI SNS: YES 0361
PLACE_NEAR=U4900. A8: 5MM
= D, AV

LCD Backl i ght Vol tage Sense (VBLO)
Gai n:

0. 04434

XVD250
S

1677 PPVOUT SO _LCDBKLT 1 5 & 2 VOUT_SO_LCDBKLT_XW

LOADI SNS: YES

& YOUT SO LCDBKLT DI V14'

'RD256
iM
1%16¥v
2%‘&
RD259
53'& SMC LCDBKLT VSENSE

1/ W
1
RDP57 i D252
46. 4K pLacE_NEAR=UA900. AS: SNV 200”
%’15\9 LOADI SNS: YES 2 8
LOADI SNS: YES | ,4b2 0201

PLACE_NEAR=U4900. A8: SMM
LOADI SNS: YES
GND SMC AVSS

a0

39 40 43 44 80

39 40 43 44 80

CPU SA Current

Gain: 500x. EDP: 6 A
Rsense: 0.001 (R7140)
V across Rsense: 6 nV
SMC AD: 13

a0 43 s _=PP3V3_S0_1 SNS

Sense (1 C20)

g0
o) — 0
V+ T 2 40}5\,,
ub210 LOADI SNS: YES RD219
o [y VCCSASO CS N shnv NG orle lisns cpusatour K F3K osve cpu s I SENSE oy o
1%
1+ 5 [y VCCSASO_CS_P 4l ReFl1 | op219
PLACE_NEAR=U4900. GL: 5MV — 2005‘/
aD LOADI SNS: YES 2 Ged
~ 0301
LOADI SNS: YES
PLACE_NEAR=U4900. GL: 5MV
£ LOADI SNS: YES
= G\D SMC AVSS

39 40 43 44 80

LCD Panel Current Sense (ILDC)
Gain: 500x. EDP: 1 A
Rsense: 0.005 (R9020, XW9020)
V across Rsense: 5 nVv
SMC AD: 15 w10 =PP3V3 SO | SNS
1CD220
: =0,/
g 13
ub220 LOADI SNS: YES RD229
o) NCISNS LoD PANELN 5l | 8% ourle l1SNS Lep panEL 1 ourid 23K s Lop PANEL | SENSE o a0
aur p SMC LOD PANEL | SENSE o,
%
o7 __NC ISNS LCD PANELP 4| ReFLL 1’2%‘13"" 1 CD229
PLACE_NEAR=U4900. B2: 5SMM _— 200 2UF
aND LOADI SNS: YES 2% \
~ 0201
L SNS: YES PLACE_NEAR=U4900. B2: 5MM
L LOADI SNS: YES
= GND_SMC_AVSS

CPU SA Vol t age Sense (VC20)

Gain: 1x
SMC ADC: 14

s s _=PPVCCSA_ SO0_REG

PLACE_NEAR=R7140. 1: 5 MM

PLACE_NEAR=U4900. B1: 5SMV

39 40 43 44 80

SM
1542 CPUCCSA IN

RD269
4 93K SMC_CPU_SA VSENSE g s
1/]2/W PLACE_NEAR=U4900. B1: 5MV
1 L g0
T g.":}/
8351
G\D_SMC_AVSS

39 40 43 44 80

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
117S0008 3 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF CD209, CD219, CD229 LOADI SNS: NO
117S0008 3 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF CD239, CD259 LOADI SNS: NO
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