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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_C1, 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 MM [ EEEE: F26H] CRI TI CAL EEEE: F26H 19780479 19750486 ALL Epson alt to TXC
639-3772 PCBA, 2. 9G ELPI DA 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C 2. 9G PCH_Cl, EEEE: F26J, RAM 6G_ELPI DA_CHO_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F26J] CRI TI CAL EEEE: F26J 197850478 19750486 ALL NK alt to TXC
639-3770 PCBA, 2. 5G ELPI DA 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G PCH_C1, EEEE: F26L, RAM 4G _ELPI DA_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F26L] CRI TI CAL EEEE: F26L 19780481 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, 28MV X 6 MM [ EEEE: F26M CRI TI CAL EEEE: F26M 37650972 37650612 ALL ROMM alt to Toshiba
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_SAVBUNG_35NM 1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE: F338] CRI Tl CAL EEEE: F338 13880725 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 13880727 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_Cl1, 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 NP 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_BOM 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 15251539 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 TI CAL EEEE: F33K 15251645 15250461 ALL Qyntec alt to Vishay
639- 3880 PCBA, 2. 8G M CRON 6GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I 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 TI CAL EEEE: F33L 15550667 15550583 ALL NAG LAYERS ALT TO MURATA
639- 3846 PCBA, 2. 5G M CRON 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 5G, PCH_Cl1, EEEE: F2W, RAM 4G_M CRON_1600_S 826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE: F33M CRI TI CAL EEEE: F33M 103s0305 10350266 ALL Yageo alt to Oyntec
639- 3847 PCBA, 2. 9G M CRON 8GB, M.B, D1 DEVEL_BOM BASE_BOM CPU_I VB_2C_2. 9G, PCH_Cl1, 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 112S0254 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 37651113 37651110 ALL Diodes to ACS
639- 3888 PCBA, 2. 8G M CRON 8GB, M.B, D1 DEVEL_BOM 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

vVodul 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 1VB, BP0, ES2, K0, 2,3, 35W 242, 1, 0, 3M BGA U1000 CRI TI CAL CPU_I VB_2C 2. 3G ES2 D1_ COMVON ALTERNATE, COMVON, D1_COMVONL, D1_COMMONZ, D1_PROGPARTS, D1_PVB
33754182 1 | VB, QB0 £52, K0, 2.6, 35W 242, 1. 05, 4M BGA U1000 CRITI CAL CPU_IVB_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 1VB, Q4CT, G5, L1, 2. 5, 35W 2+2, 1. 1, 3M BGA u1000 CRI Tl CAL CPU_I VB_2C 2. 5G_ Q6 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 1VB, G096, G5, L1, 2. 5, 35W 2+2, 1. 2, 3M BGA U1000 CRI Tl CAL CPU_I VB_2C 2. 6G_GS D1_PVB LOADI SNS: NO, LCDBKLT: PROD, KBDBKLT: PROD
33754302 1 1VB, G094, G5, L1, 2. 8, 35W2+2, 1. 2, 3M BGA U000 CRI Tl CAL CPU_I VB_2C_2. 8G Q6 D1_PROGPARTS SMC_PROG: PVB, TBTROM PROG, BOOTROM _PROG: PVB, TPAD_PSOC: PROG
33754294 1 1VB, QOAM G5, L1, 2.9, 35W 2+2, 1. 25, 4M BGA u1000 CRI Tl CAL CPU_I VB_2C_2. 9G Q6 D1_BLANK
33754264 1 1VB.S ROND, PRQ L1, 2.5, 35W 2+2, 1. 1, 3M BGA U000 CRI Tl CAL CPU_IVB_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 1VB. S FOW, PRQ L1, 2.6, 35W 242, 1. 2, 3M BGA U1000 CRITI CAL CPUIVB_2C 2. 6G D1_DEVEL: PVB ALTERNATE, | VB_PPT_XDP, VREFDQ ML_NB, VREFCA: LDO
33754339 1 1B, S FOM PRQ L1, 2.8, 35W 252, 1. 2 20 BGA U1000 CRITICAL CPUIVB_2C 2. 8G 1 VB_PPT_XDP XDP, XDP_CONN, XDP_CPU: BPM XDP_PCH
33754265 1 o3 o 2,9z, 25 0 w000 crmiea V22,96 DDR3 SPD STRAPPI NGS
33754180 1 1. Por PPT- 8 SFF. ES2, 80 u1800 CRITI AL PCH_ES2 BOM GROUP BOM OPTI ONS
33754235 1 1G, PO PPT- VB SFF. P- G5, 0 U1800 CRITI CAL PCH_CO RAM_4G_HYNI X_1600_S 4G_HYNI X_1600_S, RAMCFG3: L, RAMCF®2: L, RAMCFGL: L, RAMCFQD: L
33754283 1 1G. PO PPT- VB SFF, PRQ 1 u1800 CRITI CAL PCH_CL RAM 2G ELPI DA_1600_S 2G_ELPI DA_1600_S, RAMCFG3: L, RAMCFR2: L, RAMCFGL: L, RAMCFQ): H
33851113 1 1GTBT, GR 4 B1, PRQ 280FCBGA, 123121 w3600 CRITI CAL TBTRTR B1 RAM 4G_SAVBUNG_28NM_1600_S 4G_SAMBUNG_28NM _1600_S, RAMCFG3: L, RAMCF&2: L, RAMCFGL: H, RAMCFQD: L
33350623 16 |G, SORAM 281 T, 256WKG, CORA- 1600, 70FBGA s o e s s, o, s e 15 s, v, iz, s . i 15 GRI T CAL 2G_SAVBUNG_35NM_1600_S RAM 2G_M CRON_1600_S 2G_M CRON_1600_S, RAMCFG3: L, RAMCF&2: L, RAMCFGL: H, RAMCFQ0: H
33350622 16 1. SORAM 2681 T 25613, DOR- 1600, 78FBGA s . e 2. o, s s, o nion s nzo mise ool anen e o GRI TI CAL 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 BOR3- 1600, 256MKS, T8FBGA, D DI £, ELPI DA <esen wesio tefeo. esan Lz, 100, ot a1, 100 o110 120 a0, asio o, ores 1o/GRI TI CAL 2G_ELPI DA_1600_S RAM_4G_SAVBUNG_35NM_1600_S 4G_SAMSBUNG_35NM _1600_S, RAMCFG3: L, RAMCFG2: H, RAMCFGL: L, RAMCFGO: H
33350649 16 11G. SORAM CORQ- 1600, 256NAE, TAFBGA M GRON s o e e s, s, or. i o116, s, o, GRI TI GAL 2G_M CRON_1600_S IRAM_6G_SAMBUNG_35NM_CHO_1600_S| 6G_SAMSUNG_35NM_CHO_1600_S, RAMCFG3: L, RAMCF&: H, RAMCFGL: H, RAMCFQ0: L
33350625 16 |G SORAM BORG- 1600, 51238, 78FBGA, HYNE X s . e 2. o, s s, o nion s nzo mise ool anen e o GRI TI CAL 4G_HYN X_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 BOR3- 1600, 512VK0, 7T8FBGA, B DI £, ELPI DA <esen wesio. tefeo. esan Lz, 100, ot a1 100 o110 1120 a0, asio o, ores 1o/ GRI 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 1, SORAM DORG- 1600, 512VK8, 78FBGA, 035, SAVBUNG <0900, 1.z, 123, 204, L2950 2960, 2379, 5100, 9130, 9120, 9130, wnso] s, wnco. fGRI T CAL 4G_SAVBUNG_35NM_1600_S. RAM 6G_ELPI DA_CHO_1600_S 6G_ELPI DA_CHO_1600_S, RAMCFG3: H, RAMCF&: L, RAMCFGL: H, RAMCFQ0: L
33350623 8 1C. SORAM 2681 T, 256N, DORG- 1600, TOFBGA 310D, 12110, \A120, 9130, 140, 18D, 1D, A0 CRITI CAL 6G_SAVBUNG 35NM_CHO_1600_S IRAM 6G_SAMSUNG_28NM_CHO_1600_S| 6G_SAMSUNG_28NM_CHO_1600_S, RAMCFG3: H, RAMCF&2: L, RAMCFGL: H, RAMCFQ0: H
33350624 8 |G, SORAM DORG- 1600, 512VK0, 76FBGA, D35, SAVUNG [P ——— CRITI CAL 6G_SAVBUNG 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
33350622 8 1. SORAM 2681 T, 256M@, CERA- 1600, 70FBCA S —— CRITI CAL 6G_HYN X_CH0_1600_S RAM_2G_SAVBUNG_1600_S 2G_SAMBUNG_35NM_1600_S, RAMCFG3: H, RAMCF&2: H, RAMCFGL: L, RAMCFQ0: H
33350625 8 1 G. SORAM DOR3- 1600, 512MK6, TEFBGA, HYN X R — CRITI CAL 6G_HYNI X_CHO_1600_S RAM 2G_HYNI X_1600_S 2G_HYNI X_1600_S, RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: L
33350628 8 1C. SORAM DOR3- 1600, 256MKS, T8FBGA, D DI E, ELPI DA L2100, 10, 0, 150 40 150, 60 370 CRI TI CAL 6G_ELPI DA_CHO_1600_S IVD d U I e Pa I' [ S
33350629 8 G, SoRAM BOR3. 1600, 51206, TEFBGA, B D1 £ ELPI DA S — CRITI CAL 6G_ELPI DA_CHO_1600_S PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33350660 16 1 G, SORAM DORG- 1600, 512VKB, 78FBGA, M CRON (s s o, v, e, s, e, 7o, 100, 130, o, o, msaomsse, smneo. =iGRI TI CAL. 4G_M CRON_1600_S 33350642 16 1 G, SORAM DOR3- 1600, 5128, TBFBGA, G- DI E. SAVGUNG a0, @11, sz (2w, (esan s s 70, (100, (130, ka0, uasao, csso| aseo, oo, 1niGIRI T1 CAL 4G_SAVBUNG_28NM 1600_S
33350649 8 |G, SORAM CORB- 1600, 25618, T8FBGA M CRON L2100, 10 B0, 150 40 150, 60 370 CRI TI CAL 6G_M CRON_CHO_1600_S 33350623 8 1C. SORAM 2GBI T, 2568, DORS- 1600, T8FBGA i, 10 0, 159 120 i, s, 30 CRI TI CAL 6G_SANSUNG_28NM_ CHO_1600_S
33350660 8 1C. SDRAM CORB- 1600, 51218, T8FBGA M CRON P CRI TI CAL 6G_M CRON_CHO_1600_S 33350642 8 1C. SORAM DOR3 1600, 512WK8, 78FBGA, C- DI E. SAVSUNG. - CRI TI CAL 6G_SANSUNG_28NM_ CHO_1600_S
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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 1 swexz, proror, o1 4900 CRITI CAL SMC_PROG PROTO
34153404 1 |G SN, DEVELGPAENT. P B, 1 4900 CRITI CAL SVC_PROG PI B
34153405 1 |G SN, DEVELGPVENT. P8, D1 4900 CRITI CAL SVC_PROG FSB
34153406 1 1 SVG, DEVELGRENT- PV, D1 4900 CRITI CAL SVC_PROG PVB
EFlI ROM
34153571 1 1 e, row proror, o1 U100 CRITI CAL BOOTROM PROG PROTO
34153603 1 ice P, o1 U100 CRITI CAL BOOTROM PROG PI B
34153636 1 ceR R mE2, 1 U100 CRITI CAL BOOTROM PROG PI B2
34153650 1 1c e rom Fse, o1 U100 CRITI CAL BOOTROM PROG FSB
341X 1 1ceR, Row Fe2, ©1 U100 CRITI CAL BOOTROM PROG: FSB2
34153667 1 1c e R e, o1 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 VBIT SP1 SERIAL DUAL 110 FLASH Nirtonyx UB100 CRI TI CAL BOOTROM_ BLANK
34153670 1 167 Pso vaz4, Ve, 1 U701 CRITI CAL TRAD_PSOC: PROG
33752983 1 16 7P P0G BLAK U701 CRITI CAL TPAD_PSOC: BLANK
34153668 1 G EEPROM R Va4, 1,01 VB w3690 CRITI CAL TBTROM PROG
33550865 1 1 EEPRaM SR AL KD, 501 € w3690 CRITI CAL TBTROM BLANK
33851098 1 1C, SMC12- A3, LXAFSIAHEBBCI GAS w900 CRITI CAL SMG_BLANK
998-3919 1 sookeT, sicaz 34900 CRITI CAL SMC_SOCKET
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J5713 (KEY BOARD CONN) POVNER RAI LS | T H
. . CT est Points S2 CAMVERA PCIE SI GNALS E_ENET. DCP
Functi onal Test Points e S 5 FUNC_TEST NC_PCl VERA_D2RP _ PCIE EXCARD D2R N PO EBNET ROD C N o
= re PM SLP S3 L 118 27 36 0 66 TROE — v
15650 (LEFT FAN GO = _me V6 KBDL o = EM.SLE S3_ . CPU NO_TESTs xEEx UZER)N e — POE EXCARD 2R P,
NG Toor S e VW6 KBD? ,, e PPOVZS SO DDRVI NC_TBT MONDCO R2D CNTRUE — PG E EXCARD R2D C N .,
[ e PP5V_SO0 o] Bel"Fan == VB KBS o me PP1VO5_SO , —C BT MG B AL R R
e P = B’ﬁ 0
= ne EAN_LT_PWM . DD e VG_KBD5 “ TEatteorn T RSt 00M No—= E_CLKIOOM EXCARD N . -
= e EAN LT TACH . >_=e 5 KBD6 P BT _PCI E_RESET2_L PCIE_CLK100M el E_CLK100M EXCARD_P
5660 (RIGHT FAN CONN) UL000 CHARZ TPS O—me W5 KBD7 @ LED RETURN 2 Ter NETFBT_PCl E_RESET3_L _BASE= = T PCIE AP R2D C P
EAN_RT_PWM PCI E_TBT D2R P<0 e ﬁ KBS “ e LED RETURN 3 T TRUNC TBT XTAL25CUT O TEST NC NO TESTS om__PCE AP REDC N TRE
= TRE w e > —me KBD9 P [ _me LED RETURN 4 Verm BASESTRUE. - L - __PCIE AP_D2R P
D IRE FAN RT TACH 75 33 q@ PCl E TBT D2R N<0O> == WS KBD10 - > LED RETURN 5 Com _ NC PCI E 5 D2RN o D| PCIE AP D2R N TRUE
L = e j’e? Ips > DM _S2N P<0> a5 KBDL1 - ur LED RETURN 6 vew = TP DP TBTSRC M CP<3>  _ NC DP TBTSRC M. CP<3> R E e P E S DORP. PCIE AP D2R Pl e
L DM _S2N_N<0> DD e WS KBD12 v o GND TP DP TBISRC M CRe3s = VAKE PSdfBo TBTORC M. CNE3- B NC PCIE 5 RD CN__,, a—
— PCIE AP D2R Pl_N
C>__DM_CLKIOOM CPU_P = e VG KBDL3 . L e o " a DB e P E 5 RD CP_ PCIE_AP_R2D PI_P__TRUE
J3502 (ALS/ CAVERA = CLK100M CP N = 33 — -
{ s CaOA -+ s s o—=e V5 KBOLd & w - o) S _ PCIE_6_D2RN . E_AP_R2D PI_N__TRE
o e ULB00 CHARZ TPS <BOLE T a7 TP Db TBTS —BAS O —IRE . NC _PCI E_6_D2RP 17 TRUE
e PP5V_S3 ALSCAMERA F / a ] N2S P<0> DD me W5 KBDL7 . TP DP TBTS% NNLL 8'3313 TVAKE 2= ¥S$SRC e Mm%—ﬁ%—é—%%n E CLKL0OM PCH P
34400 (RO CABLE COney o> DM _N2S N<o> [ =c Vi KBDIS M e PR3 S0 = WAKE TR TR DR E et o teD B PO E CLKLOOM PCH N ™
PP3V3 S4 G—EDL DATA P<0> e W5 KBDIO « _TP_DP_TBTSRC M. CP<0> NC DP_TBTSRC M_CP<0> NC PO E 7 D2RN PO E G KTooM Tor p TRE
== 7 = “ PP3V3_S3 TP Db TBTSRC M CNe0s  — VARE PASERUnp TRTSRE ML OReC DB e TR e e —— =>—E9LE CLKIOOM TBT P "o
o>_me PP3V3 S3 = Eg x& N<O> e W5 KBD20 p o G = 1V I = R e SRC M._CN<0> NC PCIE 7 D2RP - PCI E_CLK100M TBT N
ve P<4> - BASE= PCIE 7 D TRE
>_me PP3V3 WAN F 7 30 40 80 D0 A e e ﬁ ﬁgg; o £ PP3V3 S5 AVREE SMC s« * —DE TBTSRC AUXCH CP :—@EW'\'C Pe TBTSRC AUXCH CP _BASES % Pg E 7 gg 8;‘ .
VAT ! =t e P » _TP_DP_TBTSRC AUXCH CN___— WAGE' TBTSRC_AUXCH _CN TR DL B L R2D EP
= S PPIVE SO 30 17 7 pry PCOLE_AP_D2R_P e W5 KBD23 Y Ess\\;‘lgo H 78 — WRKE_BASE=TRUE — Pl E D2RN K100M SATA P
mexg ° 75 56 17 7 POl E_AP_D2R N Kl = s > RE e PO E 8 D2RN TROE
o> B0 E_L “ me PP5V_S3 s . IP_SPL_CS1 L - PCE 8 _D2RP o -
% 17 gy POLE_ENET_DZR_P LEFT_SHI FT_KBD_., [ =
14410 (RO FLEX COW) e B E BT BoR N e e G een = e PP5V S5 . . TP_PCH GPICB DB e BB RZD CN K33M PCl I N
USB EXTB OC L s o EE PCl E CLK10OM TBT P WS CONTROL _KBD . o—me EES&SN(BGL’*H s 10 $E E$ glg ESISI i CH_STRP_ BBSl mejv TROE
HDM I G K o e e . w L — W BASIREBCH ESI -
HM_LG DDC g_ATA £z PO E CLKIOOM TBT N o e e e Wl TR =T SREREG ?FZZR;’ S TP_PCI E_CLK100M PE4AN_ NC PCl E_CLK100M PE4N > PO E_CLK100M SSD P
G e _HDM_HPD L e o 4900 CHARZ TPS ( oy PPVCORE SO CPU ,  ,, TP _PCl_CLK33M OUT2 — "REWSE=TREc pOl CLK33M OUT2 TP PAE CLKIOOM PEAP— {,Ag,gﬁmt_,wt NC PO E_CLK100M PE4P > POLE_CLKIOOM SSD N TRE
e PMSLP S3 L 7 15 27 30 39 56 LPC AD<O> > _me PP3V3 4 e O . TP _PCIE CLKIOOM PEGAN — SEI E_CLK100M PEGAN . TP_PCl E_CLK100M PEBN— NC PCl E_CLK100M PEBN co>—EEG GLK1ooM P o
Co>_me PMSLP S4 L [P =% —me 22 CS L a . IP_PO E_CLK100M PEGAP RCTRE «w _IP_PCl E_CLK100M PEBP— %7§§: ROE NG PO E_CLK100M PEBP >—PEG CLKI00M N
AP_CLKRE L [ tES 2&? o—me Z2_ M| a PPVTTDDR o w TP_PM SLP_A L = —BASE= E_CLK100M ENET_PTRE
ENET_RESET L 2 m 2 22 M SO “ DM__S2N_P<3. s ~IP_PPVOUT_PCH_DCPSTE ZSRINE PPYOUT_PCH _DCPSUSBYP . _TP_SATA C D2RN — 1gr TA_C_D2RN E_CLKI00M ENET_N
ENET CLRRES L = et tgg éﬁ%; - > e 22 SCLK - = R 1> TR 1P LED P 'v“ s MPME_LED PVR .+ _TP_SATA_C _D2RP = QRGEPSETRENCSATA C_D2RP F_CLKIOOM AP TRE
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— =PP3V3_SUS_PCH VCCSUS GPI O Backl i ght Rai | S THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
_ L — =PP3V3 SUS PCH VCCSUS GPIO
e T T — =PP3V3_SUS PCH GPIO e . =PPBUS SWBKL , — S W BIG TR e BV TR e
_P5,2,3\_,3 gUS PCH VCC SPI: ) — =PP3V3_SUS PCH VCCSUS USB ., ., M W s | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE
= = '—E =PP3V3_SUS_CNTRL 6 — PPBUS SO LCDBKLT PV\R e |:: g Ig gg% SL?BLO?;E :$ I'N WHOLE OR PART
— =PP3V3_SUS_sSMC 20 IV ALL R GHTS RESERVED
p—
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8 7 6 5 4 3 2 1

Frame Hol es ebP signal s
JITARS St no PRINLAXCP TP EDP AXP . o signat's
o2 e DP_INT_AUX G N _ TP EDP AUX N o LN = SLORVLLEN a0
MARE_BASE=TRUE — |
ZT0960 wo DB TNE M C P<3..0>— TP EDP TX P<3..0> 126 S gnal s Throudh PEG
4PSR2P3- 3PSB e DPINT MG N<3..0>— TP _EDP TX N<3.. 0> Lonats Thres R N e CRULTHERMO N
O MARE_BASE=TRUE = wwr POE TBT DOR P<3..0> - =PEG D2R P<1l..8> « JHERVDE THERMD P 10 78
s POE TBT DPR N<3..0> — =PEG DPR N<11..8> o -
Bosses for limiting deflection = 737 DO E JBT R2D C P<3..0> — =PEG RPD C P<11..8> & wwmpgkx%ﬁ%srm?ﬁl‘w ESS e
SH0910 . 52, PCLE TBT R2D C N<3..0> — =PEG R2D C N<11..8> ,,
2. 8001, 21D 2. 250 smo1 APN: 860- 1557 b LCDBKLT PWI_ VDS 1G BKL PWI__ ., 7~ RKEBASESTROF = D
" kGO BKLT EN — LVDS_| G BKL_ON " SD PWR EN PCH . ENET_LOW PWR PCH 20 24 25
VARE. BASE= = WARE BASE=TROE .~ —  —  — —
SHO911 o LCD ng EN — LVDS |G PANEL_ PWR w7 SD PUR EN — ENET LOVPVR
2.80D1. 21 D- 2. 25H SM D1 - TP FWPWR EN . FWPWR EN 2 NC PCl E_CLK100M SSDN — PO E CLK100OM SSD N B
MARE_BASESTROE ——— —  — — — SWRRE BASESTRUE ~ —TRE ———  — o — ——
L b Y 10950 {0951 NC_PCl E_CLKI100M SSDP — PCIE_CLK100M SSD_P B
SH0912 -ET M -ET M NC PCl E_CLK100M FVWN — PCIE CLKI00M FW N .
2. 80DL. 2| D- 2. 25H SM D1 — MRKE_BASE=TRUE TRUE =
NC PCIE _CLKI00M FWP — PCIE_CLKI0OM FWP B
. { SHLD- D1-USB SHLD- D1- MLB- T29 - VRKE_BASESTROE -
- g Unused PEG signal s
SH0913 NC _PEG D2RP<NéL5 S12> — =PEG D2R P<15..12> 1 —w“r's%rps%f FWEOZTRQIST TROE POLE BWLRR N v
MARE_BASE= TEST=TRUE—
2. 80DL. 21 D- 2. 25H- SM D1 Dl THERVAL MODULE STANDOFF (860- 1439) NC PEG D2RN<15. 12> _ =PEG D2R N<15..12> — e e EL\JQ/DI\K%RTIZ T=TROE POE FWIRZR P v =
1 VARE BASE-TRUE NO TEST=TRUE— NC PCl E FW R2D_CN PCIE FWR2D C N
P SH0920 SH0921 _NNF?R'EEBEI%ERZD (EE?EET TF:EUZE> — =PEG R2D C P<15..12> , —VARE BASESTRUE NO_TEST=TRUE= o
STDOFF- 4. 50D2. 15H- SM  STDOFF- 4. 50D2. 15H SM I - NG PClE FW R2D CP__— PCIE FWR2D C P v
1 L_(l :) CR SFF DG v1p0O Tabl e 3-56 mappi ng for HDM _WFBKSENC PEGREE %%ET TI%L2£> =_ZPEG 120 © Nelb. . 122 . T MARE_BASESTROE"NO_TEST=TRGE
= = = war HOM IG OLK G P — TP DP IGB MP<3> Unused GPU si gnal s
SH0926 SH0927 R e RGN = TP DPIGB MN3> . PG L PR DR e Unused SATA OOD i gnal s
- BASES - NC PEG D2RN<7..0> . =PEG D2R N<7..0>
STDOFF- 4. 50D2. 15H SM STDOFF- 4. 50D2. 15H SM ~VARE_BASE-THWS TEST=TRUE — AT A R 2R e SATA_ODD D2R N W
. . THO900 was HDM 1 G DATA C P<2..0> — TP DP IGB MP<0..2> . NG PEG R2D CP<7.. 0> =PEG R2D C P<7..0> , R s TR MO T TR SATA DD DZR P }
H RSP s HDM 1 G DATA C N<2..0> _— TP DP_IG B MN<O0..2> ,, NC PEG R2D CN<7.. 0> =PEG R2D C N<7..0> 4, VAKE_BASE=TRUE "NO_TEST=TREE
= = S—l@ e VAKE_BASE=TRUE = VAKE_BASE=THWG. TEST=TRUE — NC SATA ODD RRD CN —  SATA OOD RRDC N,
L- 1. 1X0. 5- 1. 4x0. ~ MARE_BASE=TRUE NO_TEST=TROE
DL BMJ MODULE STANDCFFS “’—'Fv'r':)kME-B%s(E;aDRLEDC Lk = DPAIGDDC AK . NC SATA ODD RED CP___  SATA ODD RRD C P, C
I.G DDC_DATA — DPA | G DDC DATA , NC DPA | G AUX_CHP — DPAIGAUX CHP B VRKE_BASESTRUE O TEST=TREE
SH0928 SH0963 THO0903 APN: 862- 0118 — D LG = . —WRKE_BASESTROE NG TESTSTRUE — °
STDOFF- 4. 5001, 73H SM STDOFF-4. 5002. 33H SM —) = —MRM = DPA LG HPD —NCEPAL G AU OIN e=DPAIG AUXCHN .
APN: 860- 1490 1 1 Sk-1.1X0.5-1. 4x0. 8 Unused Menory Signal s
L L THO904 NC PEG CLKIOOWN _ = - PEG CLKIOOM N - NC VEM A CLKP<1> MEM A CLK P<1>
. . P 1 E 1 ~ - — N/ > o = = i
SH0963 is BMU standoff with flange. 860-1534 ——C ) APN: 998- 3975 NG PEG CLKIOOMP o — PEG OLKIOOMP e NCREMA CLKNGGS = VEM A GLK Ne1> B
UNUSED USB S| GNALS N
THO900 for upper TBT can gnd sl ot T'FQ.%95 s DB TBISNKQ AUXCH C P — DPB IGAUX CHP 10 NC USB3 EXTC TXP " "USB3 EXTC TX P . NGMVEM B CLKP<1Z e MEM B_CLK P<1> 12
) o2 DB TBTSNKO AUXCH G N — DPB |G AUX CH N " NCWEUEKSESBa EXTC,\JD AP ——— NC VEM B CLKN<1> MEM B_CLK N<1> »
THO903 for |ower TBT can gnd sl ot SL-1. 1X0.46- 1. 4x0. 75 WARE_BASE - ~VRKE_BASE=TROE NO TESTSTRUE— * = -
9 DR TBTSNKO M C P<3..0> — TP DP1GC MP<3..0> . N8 EXT(ED'?EPT_TRLE_ USES EXTC RX P f—
THO904, 5 for USB can gnd sl ot s DP TBTSNKO M. C N<3..0> — TP DP IG C MN<3..0> , esE BRI Uk BT el
WSEE B"SDPETBTSN@EEE: ak _ DPB | G DDC CLK NC UsB _E]xRIJtCPNO =SB EXTC P 1
«w _DP TBTSNKO_DDC DATA — DPB | G DDC DATA —mNC M P N s =L EXTC N w0
—NRRE_BASE=TRUE" = NO_ RE—
DP TETSNKO_HPD OPE | G HPD NG USB3 EXTD TXP __ — USB3 EXTD TX P .
33 — 18 TMARE_BASESTRUE NO_TEST=TROE—
FAN BOSSES (4X 860-1327) 1 VRKE BASES = NG USRS EXTDTXN ' USEs EXTD TX N,
SH0922 SH0923 SH0924 = SH0925 105 _DP_TBTSNKL AUXCH C P — TP _DP 1 G D AUXP 10 VPRE_EASESTROE NO TEST=TRUE—
. . - —WARE_BASE=TRUE" = NC USB3_EXTD RXP _ USB3_EXTD RX P,
STDOFF-4. 5CD1. 8H+ SM STDOFF- 4. SOD1. 81 SM - STDOFF- 4. 50D1. 8H SM o P20 5001, 81 SM e  DP TBTSNKL AUXCH C N — TP DP I G D AUXN B ~WRKE BASESTRUE NO TESTSTRE— .~ —
1 1 1 ~—VARE_BASE=TRUE — B3_EXTD N B3_EXTD N 19
1 - | = T TEST=TRUE—
= = = L 5o DR TBISNKL M CP<3..0> — TP DP IGD MP<3..0> ., LSRR Pl = WSB EXTD B P B
192 DP_ TBTSNKI M. C N<3..0> _— TP DP IG D MN<3..0> ,, BRI = B_EXID H N
SH0932 SH0933 WRRE_BASE=TRUE = NC USB 4N _ TP_USB 4N 10
POGO- 2. 3CD-5. 5 SV LOW FCROBO- 2. 30D 4. LH SV LOW FORCE e e 0C K — TP DP 1G D CTRL_QK . R e RO TESERE—
DI POGO PINS (870- 2451) . . ™ %ﬂ%m DATA — TP_DP_1 G D CTRL_DATA 1 W—STRLE NG TEST=TRUE— TP USB SDN
@ s DP_TBTSNK1 HPD TP DP_1G D HPD 1 ~MAKE_BASE=TRUE NG TEST=TRUE— *
= = VARE_BASE=TRUE - NC USB SDP_ - RE— TP_USB_SDP
SH0934 SH0935 SH0936 SH0937 " MRE BASE TROE RO TEST=TRUE— ®
POGO- 2. 30D- 5. 5H SM LOW FORBEEO- 2. 30D- 5. 5H SM LOW FORGIOGO- 2. 30D- 5. 5H SM LOW FORCEPOGO- 2. 30D- 5. 5H SM LOW FORCE NCUSB VEANN TP_USB_W.ANN 1
SM SM SM SM =TRUE I\D TEST—TRLE—
NC USB W ANP TP_USB_W.ANP "
1 1 1 1 ~WAKE_BASE=TRUE NO TEST=TRUE—
@ @ @ @ NC_USB BT HSN TP_USB_BT_HSN "
= = = = TVARE_BASE=TRUE NO TEST—TRLE—
NC _USB BT{DtHSNg - TP_USB BT HSP 10 0 s —=PP3V3_SO_PWRCTL
VARE_BASE= TEST=TRE— _—
NC USB 12N TP_USB_12N "
D1 ELI PTI CAL SLOT HOLES e BRIA —— e LS8 12 0991
ZT0930 ZT0920 Z10R31 ~WAKE_BASE= TRUE NG TEST=TRUE— ® 10K Unused PGOCD si gnal
TSP L TH RSP 1 NC USB 13N — TP _USB 13N 10 uzﬁg}
sL[3. 9x2-32 4. 2x2. 6 sz axi—g. 3. 1x2. 1 suds. X534 2x2.6 NC USB. 13P ROTESTETRE— TP_USB 13P N 201,
= : : : = : : : - ~WRKE_BASE=TRUE NO_TEST=TRUE—
CPU MVP_AXG PGOD
TP_P1V5S3RS0_RAMP_DONE  P1V5S3RSO_RAMP_DONE
— MAKE_BASESTRCE . —
TP_DDRREG_PGOOD — DDRREG PGOCD w0
USB SI GNALS ~ NARE_BASE=TRUE —
- __M.B_RAMCFG3 ass USB BT P _ USBHUB DN1_P 2
20 M.B_RAMCEG2 RAM:FGG'l WE%BKS-EI-HN - BHUB DN1 N SYNC MASTER=DL_M.B_TEST SYNC DATE=01/ 27/ 201 A
RAMCFG2: L R091§ a0 7 S = = USBHU = | STSITSIEETNTERS
20 ___MB RAMCEGL ; ] . .
RAMCFGL: L. R0912* 1/ 28% —PP5V SO AUDI O XW o [USB TPAD P — USBHUB D\2 P ., Si gnal Al ases
20 M.B_RAMCFQD 1K ® e
ravCrao: | RO9LL 128 201, D ™ 47 R AP = USBHUB DN2 N <SCH_NUM>
1 281 2 - SMM XW)902 1o USB _SMC P — USBHUB DN3_ P ,, Appl e Inc. v
RO91Y ”2§F ’ e ~ " SN - ° <E4L ABEL >
o 2, = = | 2 ___PP5V SO _AUDI O AMP_L s 30 _USB_SMC N — USBHUB DN8 N . -
1/ 2§/F = _%—%EWW W;H;{'LI‘:FBLJISSEI—'FSLBL b USBHUB b NOTI CE OF PROPRI ETARY PROPERTY:
2 12 X\M)903 AE?—5 78 m=|RLED ‘l4 = D ‘l4 26 ng:' ;\IérO?MQ IPCN %AgERPHEEI N IS THE
= Digital G ound L g3z PPV SO AUDIO AP R . w PU USBHUB DA N USBHUB DM N = TS e e e
= 2 . - Il NOT TO REPRODUCE OR COPY I T
ACGE=5" N 11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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11 10 8
15 13

FOR

NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
OM T_TABLE OM T_TABLE
R T CAL R;.P%O CRI Tl CAL M N_LINE W DTH=0. 3 MM
2 CPU_PEG COVP 1 AR,z =PP1VO5_S0_CPU VCCI O 4 1011 15 15 Valrheee rov o2 M
2w m—DOM _S2N N<O> . ~ Mdpw Rrx o uU1000 PEG | COWPI | &8 s G 72 20 10 rmy—CPU_CFG<0> BSO IcrG 0 SA_DI MM VREFDQ_BE7 PPCPU_MEM VREFDQ A
7218 7 2N _N<1> P6 J DM _RX_1* | VY- BRI DGE PEG | covpg_GL WLF 72 20 10 ry—CPU_CEG<1> 51 [eFG 1 SB_DI MM_VREFDQ_BS7 PP M_VREF B
2187 DM _S2N_N<2> PL] DM _RX_2* ZCE-;SASW PEG_RoOMPO_G4 72 20 10 ry—CPU_CFG<2> B54 |cFG 2 UlOOO RSVD 30 M N_LINE_ W DTHE0. 3 WM
72 18 7 EM‘—MC DM _RX_3* (1 oF 9) o2 —PEG D2R N<0> 72 24 10 [TR). CPU_CFG<3> D53 |crG 3 — L NC VoL ThGg Tav 02 MM
PEG RX_0 ) CPU CFG4> 51 58 5 RSVD_31 NC
e DM _S2N P<0> NS | pm_Rx_0 PEG RX_1*[,J2L =PEG D2R N<1> . 720 MD—= o = e oy Pt ‘RESEWE’D RSvD_32| L5 NG
7 107 DM _S2N P<1> P7 | ov _RX_1 PEG_RX_2+ [;B22 =PEG D2R N<2> . v D s 2 Rsvo’saﬁg
. DM _S2N P<2> P2 | ow _Rx 2 PEG RX_3* ;D21 =PEG D2R N<3> . 72 24 10 [Ty gﬂ gggz iz Fe6 g D . NC
710 7 DM _S2N_P<3> . P11 | pv _Rx 3 PEG RX_4* ALY =PEG D2R N<4> . B e e yes gg; - 8 23372‘5‘ NC
e DM N2S N<O> ki ow Tx or PEG_RX_5* |,D17 fPEG D2R N<5> o PLACE_NEAR=UL000. HAS: 50. 8\M - o CPU CEG<9> 1 ore o 5 & RevD 36| U NC
VB PEG RX_6* |5B14 =PEG D2R N<6> N PLACE_SI DE=TCP (aY 5 | ; ) NC
=7 DML B8 EL> oM _T 1 PEG R 7 pD13 =PEG D2R N<7> . =PPVOORE_SO_CPU « 1 2 = 7« OD— - EE 0% ey |10 3 ROVD ST NG
20 7 @W DM _TX_2* PEG R 6+ PALL —PEG DOR Nef> : == 72 2 y—CPU CFG<1;> 22 CFG 11 Z RrsvD_38|_P3 \c
o oM _N2S Ne3> o, Rqov TX3 & PEG RX_9* |4B10 =PEG D2R N<9> 0 NOSTUFF Crwn 7 OD gg gglsz G53 P RsvD_39| AR~
I N2S_P<0> K3 | om _Tx 0 PEG RX 10+ ,G =PEG D2R _N<10> . R1064" " OD— o CFoa14s T P Rsvojoﬁg,\,c
7210 7 DM _N2S _P<1> M| DM _TX 1 PEG RX_11* [;A8 =PEG D2R N<11> 5 49.9 oM oFG 14
o0 1 cog DM_N2S_P<2> P2 | ow x> PEG R 12¢ )85 =PEG D2R N<12> . uall = P CFCE15> B jore1s RSvD_41 A
o7 o DM _N2S P<3> o T3 | v X3 PeG R 13+ B =PEG D2R N<13> . wi = o - EYCEGE10> 22 |orG 16 RsvD_ a2} A
o PEG_RX_14*|5ES =PEG D2R N<14> B PLACE_NEAR=U1000. H45: 50. 8MM 72 2¢ [T CFG_17 Essngﬁ -
72187 DATA_ N<0> U7 | FDI 0_TX_0* PEG RX_15* hK7 e =PEG D2R N<15> am e PLACE_S| DE=TCP =
= 10 EDI_DATA N<1> Va1 Foy 0 TXC 1 o Rore, VeTAGEST 75V CRUVCC VAL SENSE_B =2V VAL_SENSE RevD_45| Mg
T PEG RX_0| K22 =PEG D2R P<0> . : . CPU_VCC VAL SENSE N & 43 [vss vaL_sense - NC
72 18 @w‘—c FDI 0_TX_2* 9 PEG RX 1] K19 —PEG D2R P<1> Note. VOLTAGE=0V = = = - -
721 AAG * = ° ] P
s EDlI _DATA N<3> FDI 0_TX_3 % PEG RX 2| C21 —PEG D2R P<2> . S gﬂ_ﬁig_xﬁ: ZEI\BE_P - ;‘i: VAXG_VAL_SENSE
10 ooy EDL_DATA_N<4> v6 ] For 1_Tx_0* @ PEG_RX_3| DL9 =PEG DPR P<3> . RoTE VOLTAGEDV LAXG NSEN @ VSSAXGVAL_SENSE
7218 FDI _DATA N<5> Vad FDI1_TX 1% PEG_RX_4| €19 =PEG D2R P<4> s _TP_CPU VOC DIE SENSE =~ g 48 lvcc DI E_SENSE
72 18 FDI _DATA N<6> Y2 | FDi 1_TX_2* § PEG RX_5| DL6 e =PEG D2R P<5> am e NSt NOSTURE - - N B o A
- @@ FDI_DATA N<7> "l A C: PO 1_TX 3* & PEG RX_6| CL3 =PEG D2R _P<6> . R1065 41?91%71 y CPU_THERMD P H48 |rsvD 6 ﬁ?ﬁiﬁm—tméw
D12 =PE( <7> . : oo K48 > TEST_ LDC —(A4_
10 oy EDL_DATA P<0> W | o1 0_1x.0 2 PEG_RC 71212 SPES DR B2 yiiS 3 o . CPU_THERVD N RSVD_7 DG TeST Dol 08
EDI DATA P<1> WO - PEG RX_8 = 9 ME-LF ME- LF NEFE: In f el does ngt reconmend to us . - DL
72 18 FDI O_TX_1 > w PEG RX 9| <9 —PEG D2R _P<9> . 02, o 402 thi's alnal 6g Sense"dle’ £6°AccUracy Eoncern. RSVD_8 pc TesT D1l Pt TP CPU DC TEST D1
72 10 EDI _DATA P<2> FDI 0_TX_2 5 g o = —PEG D2R P<1 BLAGE-NFAREHAQ00. K45: 50. 8MM RSVD_9 DC_TEST_ass| A58 TP_CPU DC_TEST A58
FDI_DATA_P<3> AT 3 & PEG_RX_10 G <10> 0 CACE-SIE —CPLLDC_TEST
2 @Dl _DATA P<3> o, AV IFDIO_TX3 [} PEG RX 11| 3B —PEG D2R P<11> . RSVD_10 DC,TEST,ASQMLQIZZ_JEMQ,{-\EQ
e FDI_DATA P<4> W | Foia Tx 0 c | @ PEG RX 12| G5 =PEG D2R P<12> . = RSVD_11 bo_TEST_Csof 299
72 18 FDI _DATA P<5> T4 |FDi1 TX 1 § 3 PEG RX_13| H6 —PEG D2R P<13> . BLACE NEAR-ULO0O. K43: 50. 8VM RSVD_12 DC_TEST_A61 O#]EU:IZ:_JESIE@J.%Bl
7 10 FDl _DATA_P<6> A3 | Fpi1 T 2 = g PEG RX_14| F6 =PEG D2R P<14> 0 - ) RSVD 13 be_TEST_o61 o
. FDI_DATA P<7> ACB | Fpi1 T 3 é i PEG RX_15| K6 —PEG D2R P<15> . NOTE: Intel validation sense lines per RSVD_14 DC_TEST_D61| ¥ TP CPU DC TEST D61
= T 5 e ———————————<TN] doc 439028 revl. 0 HR_PPDG sections 6.2.1 and 6.3. 1. RSVD_15 pc TEST BDe1[ B61 TP _CPU DC TEST BD61
7218 FDI _FSYNC<0> AALL | FDI O_FSYNC - - PEG TX_0* (&2 =PEG R2D C N<O> ) RSVD_16 DC?TEST?BESlMU:m_lESL_BE.?_BEGl
7oy FDl_FSYNC<1>  ,  ACI2 |Fpi1 FSYNC E a PEG TX_1*[5C23 =PEG R2D C N<1> 0 RSVD_17 DC_TEST_BES9| BES9
o EDI | NT L w1 = PEG TX_2* |5D23 =PEG R2D C N<2> ) RSVD_18 DC?TEST?BGBlMU:m__IESLBﬁ?_B%l
=pP1v05_s0_cPu_voa o P - FoINT é PEG_TX_3* (pF2L =PEG R2D C N<3> o RSVD_19 DC_TEST_Baso| BSBY
- = 72 18 FDI _L SYNC<0> AALO | Fpl 0_LSYNC @ PEG_TX_4* yHL9 =PEG R2D C N<4> B RSVD_20 pc_TEST_Bass| BE8 TP _CPU DC TEST BGH8
7w EDl_LSYNG<1> .,  AG [Fpi1 LSYNC % PEG TX 5*|5CL7 =PEG R2D C N<5> 0 RSVD_21 pc_TEST_Ba4| B TP _CPU DC TEST BG4
> CPU_EDP_COVP o % PEG TX_6* [5K15 =EEG R2D C N<6> ) RSVD_22 DC_TEST BG3| BS | DC _BE3_B&3
PLACE NEAREULO0O. AF3: 12. 7MW Al EDP_| COMPO PEG TX_7*yF17 =PE D N<7> 9 RSVD_23 DC_TEST_BE3| BE3
AF3_| EDP_COMPI O 1% PEG TX_8*|yFl4 =EEg gg g $g> s RSVD_24 DC_TEST_BG1| B&L ) DC _BE1_BGl
EDP HPD L L AGLL PEG_TX_9* (1ALS = > B RSVD_25 pc_TEST_BE1| BEL
- EDP_HPD E PEG TX_10* [,J14 =PE| D C N<10> . RSVD_26 oc TeST eo1[ BDL TP _CPU DC TEST BD1
TP_EDP_AUX_N AGA 4 EDP_AUX* PEG TX_11*|5H13 =PEG R2D C N<11> 0 RSVD 27
TP_EDP_AUX_P o=t "F4 | EDP_AUX z PEG_TX_12* [,MLO =PEG R2D C N<12> N
yrew e "‘“’;”I"P EDP_TX_N<0> AC3 | EpP TX 0* 5 PEG TX_13*[5F10 =PEG R2D_C N<13> 0
it . TP_EDP_TX_N<1> ACA ] Epp TX 1% 3 PEG TX_14* 509 =PEG R2D G N<14> oy
s _TP_EDP_TX_N<2> AEL1 | Epp TX 2+ a PEG TX_15* (734 & =PEG R2D C N<15> mmy s
. TP_EDP_TX_N<3> AT Epp_TX 3+ & PEG Tx_0|_F22 =PEG R2D C P<0> .
w —
s _TP_EDP_TX_ P<0> ACL | EpP TX 0 Q PEG TX_1 ;31 :EEg gg C E<;> .
o TP_EDP_TX P<1> AM | EDP TX 1 u PEG TX_2 = C P<2> N
iy PEG Tx_3| E21 =PE( D P<3> o
, _TP_EDP_TX_P<2> AE10 | epp TX 2 2 TX_
TP_EDP_TX_P<3> AE6 | EDP TX 3 PEG Tx_4| GL9 =PEG R2D C P<4> .
° _TX PEG TX 5| BL8 * =PEG R2D C P<5> oD ¢
PEG TX_6| K17 =PEG R2D C P<6> .
PEG TX_7| GL7 =PEG R2D C P<7> .
PEG Tx_g| E14 =PEG R2D C P<8> .
031 PEG TX_9| C15 =PEG R2D _C P<9> 9
DWNSLO6TK PEG Tx_10| K13 =PEG R2D C P<10> N
SOT523 PEG TX 11| G13 =PEG R2D C P<11> .
SYM.VER 1 PEG TXx_12| K10 =PEG R2D C P<12> o
PEG TX 13| G0 g =PEG R2D C P<13> mm,
PEG TX_14| D8 =PE D P<14> N
PEG TX_15 % 9
w0 CPU_CFG<7> 72 24 10 CPU_CFG<16>
24 10 _CPU_CFG<6> 72 24 10 CPU_CFG<3>
24 10 CPU_CFG<5> 72 24 10 CPU_CFG<1>
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
NOSTUFF, | NosTURF NOSTUFF NOSTUFE
R1046%| R1047° R1043 " R1049° 11650066 1 RES,MIL i LM 116 1K, 0402, SWD.LF R1031 EDP: YES
1§ 1§ e 1;2 11650090 1 s L L 7 2600 10K, 0402, 10 L R1031 EDP: NO
iy . . . e
e
= <L Intel Doc 460452 ChiefRiver Platformdesign guild revl.0 section 2.2.12 recomendation U / PEG/ FDI / RSVD
Lo _These canbe Placed close to 92500 and @iy for debug access V n PP he' é)aneda[eJ EiOCI\/F'EI WP cap, egtslbﬁclee{ e§/| gatl ng d} Appl e | nc
are er 1 APSr Faces. )
| VYBRI DGE PROCESSOR ®
CFG [7] :PEG DEFER TRAI NI NG = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR BI OS EDP_HED pr nput i | It NOTI CE OF PROPRI ETARY PROPERTY:
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CFG [4] :eDP ENABLE/ DI SABLE 1 = DISABLED 0 = ENABLED Io fo eo} age si nae g il}%nar ocrog]o € Spay or stn evice Tﬁg:PICEIQSSO?pAG?EgYTngEPPFQLONI\G
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CPU POVNER
T
L Appl e Inc. CH_NUM
PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. ®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON _CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 13 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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OM T_TABLE
CRITI
BGL3 |yss U1000 vss| M1
BGL7 |yss BGA vss|_ML5
B&R21 |yss (9 OF 9) vss|_Me8
Vss
B&24 |yss 2 vss| N
B&8 |yss g o vss| NL7
BG37 |y - vss|_N21
BGA1 \,i zZ9 vss|_N\25
B&S |yss ' vss| \28
B&A9 |yss S vss| 83
BG53 |yss - vss| 36
9 lvss vss| W0
S5 lvss vss| W3
0 |yss vss| N7
D4 |yss vss| M8
D6 |yss vss|_N\51
D10 |yss vss|_Ns2
D14 |yss vss|_Ns6
D18 |yss vss| N61
D22 |yss vss|_P9
D26 |yss vss| P14
D29 |\ss vss| P16
D35 |yss vss| P18
D40 |yss vss| P21
D43 |yss vss|_P58
D46 |yss vss|_P59
D50 |yss vss| R4
D54 |yss vss| R17
D58 |\ vss|_Re0
E3 vi vss| R46
E25 |yss vss| T1
E29 |yss vss|_T47
E35 |vss vsg|_T50
E40 |yss vss|_T51
F13 |yss vss|_T52
F15 |yss vss|_T53
F19 |yss vss|_T55
F29 |yss vss|_T56
F35 |yss vss|_Us
F40 |yss vss|_UL3
FSS |vss vss{ V20
G5 |yss vss| V61
A8 |yss vss| V8
1 |yss vss| W3
&1 |yss vss| W5
H |vss vss| W8
HI0 lvss vss| Vel
H14 |\yss vss| W6
HL7 sg Y4
H21 xi xq Y47
H53 |yss vss|_Y58
58 |\ss vsg|_Y59
J1 lvss
349 |yss
355 |yss
K8 |vss
K1l |yss
K21 lvss VSS_NCTF{_AS
K51 lvss VSS_NCTF{_AS7
L16 lvss Vss_NCTF{_BC61
L20 lvss Vss_NcTF{_BD3
L22 lyss Vss_NCTF{_BDS9
L26 lyss vss_NCTF{_BE4
L30 lvss Vss_NCTF|_BES8
L34 lvss vss_NCTF{_B&
L38 lyss Vss_NCTF|_BB7
L43 lvss vss_NcTF &
L48 |vss Vss_NCTF_C58
L61 lvss Vss_NCTF{_D59
M lvss vss_NcTF_EL
M6 |vss Vss_NCTF{_E6L

OM T_TABLE
CRI TI CAL

A9 lvss U1000 vss| AMB4

A13 |yss BGA vss|_AvB8
AL7 lyss (8 CF 9) vss| AMA2
A21 |yss vss vss|_AMIS
A25 |yss 2 VeS| AVES
A28 lvss g ® vss|_AMBE
A33 |yss zo vss|_ANL
A37 lyss 0 N vss| AN21
A40_ |y > vss|_AN25
A45 vi E vss|_AN28
A49 |yss vss|_AN33
A53 |yss vss|_AN36
AAL |yss vss|_AN40
A8 |yss vss| An43
A3 |yss vss|_ANA7
AR50 |yss vss|_ANSO
AASL |\ss vss|_AN54
AA52 |y vss| AP7
AA53 vi vss| AP10
AAS5 |ysg vss|_AP51
AA56 |\ vss|_AP55
ABL6 |\ss vss|_AR7
AB18 |yss vss|_AR13
AB21 |\ss vss| ARL7
AB48 |\s5 vss|_AR21
AB61 |\ss vss| AR41
A6 |\ss vss| AR4s
AC10 |yss vss|_AR1
AC14 |yss vss|_AT4
AC46 |\ss vss| AT14
A4 |yss vss| AT19
ADL7 |ysg vss|_AT36
AD20 |yss vss|_AT45
AD6L |\ss vss|_AT52
AEB |\ss vss|_AT58
AE13 |yss vss| AUL
AF1 ss| AUT
AF17 xi xq AUL1
AF21 |\ss vss| AU28
AFA7 |yss vss|_AU32
AF48 |yss vss| AUS1
AF50 |\ss vss| Av17
AF51 |yss vss| Av21
AF52 |\ss vss| Av22
AF53 |yss vss|_AV34
AF55 |\ss vss|_Av40
AF56 |\ss vss|_Av4s
AF58 |yss vss|_AVE5
AF59 |yss vss| AW
AGT |yss vss|_AwL3
AGLO |yss vss|_Aw3
AGL4 |yss vss|_Ave1
AGL8 |yss vss|_AY4
ARAT |yss vss| AY9
AGE2 |\ss vss| Avi4
AGEL |yss vss|_AY19
A4 |vss vss|_AY30
A8 |\ss vss|_AY36
A7 |yss vss| Av4l
AI13 |yss vss|_AY45
AJ16 |\ss vss|_AY49
AI20 |yss vss|_AY55
AI22 |yss vss|_AY58
AI26 |yss vss|_BAL
AJ30 |yss vss| BALL
AJ34 |yss vss| BAL7
AI38 |yss vss|_BA21
AJ42 |yss vss|_BA26
AI45 |yss vss|_BA32
A48 |yss vss|_BA48
AKL |yss vss|_BAS1
AK52 |yss vss|_BB53
AL10 |yss vss|_BCS
AL13 |yss vss|_BC13
AL17 |yss vss| _BC57
AL21 |ysg vss| BD8
AL25 |\ss vss|_BD12
AL28 |yss vss|_BD16
AL33 |\ss vss|_BD19
AL36 |\ss vss|_BD23
AL40 |\ss vss|_BD27
AL43 |yss vss|_BD32
AL47 |\ss vss|_BD36
AL61 |\ss vss|_BD40
AVE |yss vss| BD44
AML3 |yss vss|_BD48
AVRO |\sg vsg|_BD52
AVR2 |\ss vss|_BD56
AVR6 |\ss vss|_BES
AVBO lyss vss| B

SYNC _DATE=07/14/2011]

%c MASTER=J30_M.B
CPU GROUNDS

d} Appl e I nc.
®

D =ra

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

7

Al

I NTEL recommendations fromIntel

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

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 SO0 CPU CRITI CAlg CRI TI CAL o CRI TI CAL o CRI TI CAL o CRI TI CAL o CRI TI CAL CRITI CAlg CRI TI CAL o CRI T1 CAL o CRI Tl CAL CRI TI CAL CRI TI CAL CRI Tl CAL
E C1600 C1604 E C1606 E C1607 E C1608 E C1609 E C1610 C1612 E C1613 E (2:12%1'55 E (2:12%1'57 E C1623 E (2:12%'2:4
— 20% -1 20% 20% -1 20% 20% -1 200 - 20% — 20% —— 20% 20% —— 20%
T%Esxn T TH Toh T ok TO Toh Tok TeL ToL TH T
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
CRI T1 CAL ,CRI Tl CAL CRITICAL, CRITICALS CRITICAL, CRITICALS CRITI CALCRITI CAL CRI Tl 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 C1640 E C1641 E C1642 E C1643 E C1644 E C16é5 E C1647 C1648
e R e e i e i A A Tt it et it e At DAt DAt Y
CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM CERM
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 g CRITI CAL CRITI CAL o CRI TI CAL CRI TI CAL
+ C1650 |t C1651 1 C1652| C165 1 C1654 =
gd%z F =2 20% uF gd%ZUF—— 200 gd%ZUF
, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V
655 655 655 655 655
PLACEMENT_NOTE ( C1655- C1666) : J_
Place close to ULOOO on top side. =
CRIMTT AL %Ié 'ﬁléﬁ.bﬁ‘: ’ CRIMTT AL CURIM T T AL CRIMTT AL CRIMTT AL CRIMTTUAL \,!‘(IIILJ-\L. CRIMTT AL CRIMTTUAL CRIMTTUAL m CRMTTUAL m% CRIMTTUCAL m ’ CRIMTT AL CRIMTTUAL T CAL CRIMTT AL CRIMTT AL CRIMTTUAL CRIMTTUAL CRI TI CAY
F FF FF FF FF F F F
Ji01646 CI68F  |: C16A0 Ji01655 SG1856" | cies7 | cless |: Eesd 1'&8%‘5L cre61 | L1667 | 168" | Cicea | EH685™ |: Cleb6 | C166A |- C166B|: cle6c | LA68" |- (166 | cre6r | c1e5A | B168H" | L1687 | c1674
20UF —— 20UF —— 20 20UF — 20UF —— 20UF —— 20UF 20UF — 20UF —— 20UF —— 20UF e —— 20UF —— 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF e
soe T, % 3 soe S e o i 3 soe Soe 3 o o i o i o I o s soe o o ol o
—F X6T- CERM 2 X6T- CERM 2 X6T- CERM —F X6T- CERM 2 %dr. cerm 2 %47 cerm 2 X6T- CERM 2 X6T- CERM 2 X6T-CERM |2 X6T- CERM 2 X6T-CERM 2 X6T- CERM 2 X6T- 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 S¥7. cermt 2 S¥7. cermt 2 ST cerm 2 S¥7. cermt
0402 0402 0402 0402 0402 0402 0402 0402 0402 2 2 402 0402 0402 0402 0402 0402 2 2 0402 0402 0402 0402 0402
< 1
PLACEMENT_NOTE (C1667 c1579): =
ace close Om si de.
CRITICAC CRITICAC ‘ﬁ%é’f‘ﬁfi u-(IIILJ-E_F CRITICAC r\kﬁ"éftﬁ: CRITICAC &ﬁ%lé.f_ﬁhz u-(IIILJ-\L ‘ﬁ%é’f‘ﬁ#F l\ﬁléﬁ'bﬁ‘: kBgTLd'—'F CRITICAC u-(IIILJ-E_ CRI'TICAC CRIFTICAY %%T\G#F CRI'TICAC CRI'TITCAC l\ﬁléﬁ'bﬁ‘: u-(IIILJ-\LF CRI ||Tu-\|'_: CRITICAC CRI Tl CAY
1 C16A1 C16A2 1 C16A3 l01675IP363§§ sc1e69 |1C1670 |:c1e71 |:cier2 | {2 1 G304’ | CIoan | Clere | gler7 - 8678 |: c1679 | c165C|: CI65D |2 C165E | 1 C164E | L1648 |- 8AET | c164D | c164F
§OO%UF 0% §OO%UF 0% f— 0% UF f— 2 UF — 20UF — §OO%UF f— 500% — §OO%UF f— §OO%UF = ZDO%UF f— §OO%UF —— 20UF f— ZOO%UF — ZOO%UF f— ZOO%UF [ ZOO%UF = 0O%UF f— ZOO%UF e ZOO%UF f— ZOO%UF ZOO%UF
—F ST cERM —l; X6T- CERM —F ST cERM —IZ T CERM —F T CERM 2 ng CERM 2 ng CERM 2 &7 cerm 2 &7 cerm 2 &7 cerm 2 &7 cerm 2 &7 cerm 2 &7 cerm 2 4T cerm 2 &7 cerm 2 &7 cerm 2 ir.ceru |2 KT cERM 2 &7 cerm 2 &7 cerm 2 %(gT- CERM 2 %(gT- CERM 2 %iT. cerM 2 &7 cerm —F %(gT- CERM
0402 0402 0402 402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
B PLACEMENT_NOTE ( C1640- C1645) : J:‘
Pl ace near inductors on bottom side.
.|' c1680 .|* c1681 .|* c1682 .| c1683 ' C168D *C168E
—— 470UF- 4MOHM —— 470UF- 4MOHM — — 470UF- 4MOHM —— 470UF- 4MOHM ——270UF 270UF
- o ol T 20% T 20% “T— 20% 20%
T* &Y T2 & T2 & e T? &l 2 8 2 8
D2T- SMU D2T- SMU T TS CASE- B2- SM CASE- B2- SM
CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Table 7-7): 26x 1luF, 10x 10uF, 2x 330uF ODU VCCPLL [ECQJPLI NG
PLACEMENT_NOTE (C1684- C167F): Intel reconmmendation (table 7-5): 2x 1uF, 1x 330uF
Pl ace on bottom side of U000 PLACEMENT_NOTE ( C1646- C1671):
13 11 10 8 =PP1V0S_SO_CPU VOO O o
R1600 =PP1VE_SO_CPU VCCPIL 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 0 o
1 — — e — — — i — — — ] 1% ;A ; ; '
t i |2 BRoma |2 Mhcw |2 BRomw |2 Khow |2 Bhoewm |2 Mhcw |2 Rhoew |2 Bhoew |2 Mhcew |2 Bhow |2 Mhcew |2 e A P Yol
046 o4 346 346 3102 d402 3102 310 102 102 102 102 3102 e * C160X |* Cl60Y ClGOZ .1 C168
1 10 ——=270U 70UF
1 1o 1ov T, 39 30%
. = e : s 402 402 S 62 sm CASE- B2- SM
JiC1697 1 C1698 1 C1699 1 C169A 1 C169B 1 Cl69C 1 C169D 1 C169E 1 C169F 1 C161A 1 Cl161B 1 C161C lClGlD L N ) 1
1UF ——1uF ——1uF ——1uF —— 1uF ——1uF —— 1uF ——1uF ——1uF ——1uF ——1uF ——1uF 1UF CPU VCCPLL Low pass filter
10% —— Tow — 1o% —— 1o% — Tow —— Tow — Tow —— 1o% —— 1% —— 1% — 10% —— 1% 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 —
0402 2 2 2 2 0402 2 2 0402 2 0402 0402 =
PLACEMENT_NOTE (Cl1672-C1681): JT-
Pl ace near UL000 on bottom side
* C161E _LClGlF 1 C162A C162B j_ClGZC j_ClGZD _LClGZE _LC167A 1 C167B 1 Cl67C
10UF OUF 10UF 10U 10U 10UF 10UF
20% 20% Fohe 20 20%
5.3V 5.3V e e e e 6.3V e 5.3V 5.3V
—I? (. T (. T ot T ot T ot T ot T ot T ot T ot 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 .[*C168B
270UF 270UF 70UF 270UF
20% 20% 20% 20%
22Xt 22Xt 22Xt 2 2hr
CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM
NC_MASTER=MASTER SYNC DATE=MASTEH
= e
Intel recommendation: 1x 10nChn resistor, 1x 1uF 0402 :I U DECQJPLI '\K} I
R1601
oo d} Appl e 1nc. SCH NUM>
<)
Y  crer <E4L ABEL >
o0 e NOTI CE OF PROPRI ETARY PROPERTY:
; THE | NFORMATI ON CONTAI NED }-EREINIS THE
I ET/ ERTY _OF_APPL

Tﬁg:PCBESSCRPAG?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
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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:

PLACEMENT_NOTE (C1700- C1710) :

=PP1V5R1V35 S3 CPU VCCDDR

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

P PPt OB 98 ALV R TICAL  , CRITICAL o CRITICAL o CRITICAL 4 CRITLCAL CRITICAL o CRITLCAL
1 C1700 1 C1701 1 C1702 1 C1703 1 C1704 1 C1705 1 C1706 1 C1708 1

1UF 1UF —L— 1 ——1uF —41uF —L 1 L 1uF

W ) —— i — 1 — — 1 o)

1% 1% % i 1% i

2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM X5R- CERM

b 55 S S = = =
PLACEMENT_NOTE ( C1711- C1716):

| TI CAL | TI CAL | TLCAL | TLCAL | TLCAL _ CRI TI CAL

1C1711 1C1712 |1 c1713 1C1714 |t Cl715 |1 Cl716

10UF 10UF 10UF 10UF 10UF 10UF

10k —_— 10k o 9 Foh
S B S B S B S B S 2% S 2%

E . E . E . E . E . E .

Frriy Frrity Frriy Frriy Frriy Frriy

' L
PLACEMENT_NOTE ( C1717- C1722): =
L CRITICAL , CRITICAL CRITICAL o CRITICAL 4 CRITICAL o CRITLCAL CRITILCAL CRITLCAL
NO _STUFF NO STUFF

1C1717 |*Cl1l718 ([+C1719 [+Cl720 |*Cl1l721 |[+Cl722 1C1725 1Cl727

20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF - 20UF

— 20% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20%

2 2V
X6T- CERM
0402

2 2V
X6T- CERM
0402

2 2V
X6T- CERM
0402

2 2V
X6T- CERM
0402

2 2V
X6T- CERM
0402

2 2V
X6T- CERM
0402

2 2V
X6T- CERM
0402

PLACEMENT_NOTE (C1723- C1724):

Pl ace near inductors on bottom side.

' C1723
— 470UF- 4MOHM
20%

I |

L|* Cl724
470UF- 4MOHM
200

CPU VDDQ VCCDQ DECOUPLI NG

Intel recommendation (Table 7-11): 10x 1uF,

PLACEMENT_NOTE (C1738- C1747):

Pl ace on bottom side of U1000

8x 10uF, 1x 330uF

JiCl738 1 C1739 1 C1740 1 Cl741 1 Cl742 1 Cl743 1 Cl744 1 Cl1745 1 Cl746 JLC1747
1UF f— %‘SU?F — - = - = f— - e 1UF
XSR- CERM 2

1 Cl1748 1 C1749 1 C1750 1 C1751 1 C1752 1 C1753 1 C1754 1
10UF 10UF OUF 10UF 10UF 10UF 10UF
20% —T— 20% 20% 20% —T— 20% — 20% %
X X X X X 5 8.3V 5 6.3V , 6.3
CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1

I ntel recommendation:

TANT
CASE- B:

1x 10nThn resistor,

2- SM

R1702
0.010

1 2 =pp1 2L VOO0
1%
14w
M 1 C1757
0603

1x 1uF 0402

CPU VCCSA DECOUPLI NG

Intel recomendation (Table 7-9): 5x 1uf, 5x 10uf, 1x 330uf
PLACEMENT_NOTE ( C1758- C1762) :

Pl ace on bottom side of UL000

1 C1758 1 C1759 1 C1760 1C1761 |1 C1762
1UF ——1UF ——1UF ——1uF 1UF
i i i i i

2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 X5R-CERM 2 X5R- CERM
oa0 cacs oa0s ca0s cacs

1 C1763 1 Cl1764 1 C1765 1 C1766 1C1767
10UF f— 10UF f— 10UF f— 10UF f— 10UF

S S S S S
o o o X7 X7

C1768 1 C1769
= 270UF
2V

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

CPU DECOUPLI NG I |

d} Appl e I nc.
®

1 2r

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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OM T_TABLE
u1800
PCH- PPT- MB- SFF- ES1
74 25 SYSCLK_CLK32K RTC A19 BGA S OM T_TABLE GH
Py - RTCXL WHO/ LADO|_AS7 LPC AD_R<0> v PCI E_ENET_D2R N
NCoe_CLO [RTCx2 QP8D- MVB15462 Fwi) Lol A0 T LPC AD Rels . 737 BI33 |pERNL U1800 SVBALERT*/ GPi o1 H12 o, SMBUS PCH ALERT L -
x (1 OF 10) P/ Laop] 39 LPC AD Re2= 75 3 7 oy PGl E_ENET_D2R P BL33 |pERP1 PCH PPT- MB- SFF- ES1 SvBCLK_F17 SMBUS PCH CLK
Fvvg) L As] 7 gy LPC AD R<3> ., =PP3V3 SO_PCH, .. o0 qm-EQLE ENET_R2D C N BB30 |pEThy - SNEDATA P10 e SVBUS PCH DATA 2.,
. RTC RESET_L F19 * (! v 75 38 7 (0T} AY30 |pETPL
S b L e —RICRST (6} FVWHA/ LFRAVE* |_K40 LPC FRAME R L . (2 oF 10)
ol9 e R1820
.+ PCH_SRTCRST L > A2%|srTcRST = (1P LDRQD* |yH40 TP_LPC DREQD L, 10K T Eq EAC-2R.N BI35 |PERN2 Q SMLOALERT*/ GPI 060|_H22 B_EXTB_SEL_XHCI 2
ll'g&“n*/@l oe3| F37 TBT PWR EN PCH . 2/%0w 75 %0 7 [T PO E AP D - BL35 IPERP? =2 smocLk_K12 SM._PCH 0_CLK v s
. _[PCH_| NTRUDER L K22 NTRUDER" ( . ——— %61 7556 7 @P—chi’\'—‘ﬂpsrm Q SMLODATA_A9 SM__PCH 0_DATA -
e g Y4 LPC SER 5% 1 qom POLE_AP_R2D C P - AY33 |PETP? & oD D
PCH | NTVRMEN L @1 7 n
. .
! NTVRVER SATAORXN. AN3 SATA HDD D2R N co—POE FWD2R N BHG6 |pERN SML1ALERT*/ PCHHOT*/ GPI O74|_C2 USB_EXTD_SEL_XHCI
RXN 77 7a - PO E_FWD2R P BK36 |perps 012 SML PCH 1 w
EEEE— SATAORXPL ANL @, SATA HDD D2R P Amy7 a7 e PCIE FWR2D C N BF33 SM.1CLIV GPI 058 CLK s
5 HDA BIT CLK R o135 DA _soLk SATAOTXN A SATA_HDD_R2D_C N wpm 7 4 v G E W sl SMLADATA PI 75| L1 qugpSM._PCH 1 DATA oy e s
VSel strap not functional (VCOVRM = 1.8V) SATAOTXP|_AUL SATA HDD R2D C P . ° 0T} R2D C P BD33 |pETP3
517 _HDA_SYNC R o 7 |ipa sy e @D T
- ~TrHE » o> PCLE_EXCARD D2R N 3
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NCoe AD44 [Tp1g BF6 o NG
NCx A6 [TP20 BF7 NG
O B e i
NCx——TP F—=——X NC
) TP _PCH TP23 W0 |rp23 LB o NC e
NCx—K30 ITP24 BHA
| BJ4 s NC
BJS
=2 NC
NGO [TPa1 BI7 o NC
NERAZ [TPa2 BK6
BL5 NC
74 38 7 B3_EXTA N BJ25 |uSB3RNL [ USBPON|_F24. B_EXTA N 4
- E>—USBS_EXTC RX N 8327 lussarne Userop] 24 g USB EXTA P o3, Ext A (XHG/EHO)
B3_EXTB RX_N BJ31
74 36 7 (TR — wp—°- |USB3R\3
. USB3_EXTD RX_N BJ29 s USB_EXTC N
m—‘—USB3RN4 USBP1N| 9
USB3 USBPLP| A25 g g USB EXTC P . Ext C (XHCl/ EHCI)
7438 7 EXTA _RX_P BL25 |usB3RP1
. USB3_EXTC RX_P BL27 |UsB3RP2 usBP2NL_C27 USB_EXTB XHCI N 26 74
oo USB3 EXTB RXP 0 mallsaares Usorze{ 27 g g USB EXTB XHO P g ... Xt B (XHOD C
° B3_EXTD P BL29 |usB3RP4
usBP3n|_H28 USB_EXTD XHCI _N 26 74 i
weo @ USB3 EXTA TX N o  BF26 lusssth o Userop] 20 g USB EXTD XHO P oo, v Ext D (XHC) (Mobiles: Trackpad)
. B3_EXTC TX_N BB28 |UsB3TN2
7 3 ¢omUSB3_EXTB TX N e P728 [UsBaThg % UsBP4AN|_M26 TP_USB 4N .
9 @USB:';—‘— EXTD TX N~ g BF30|use3Tvg USBP4P% 9 Unused
74 38 USB3_EXTA TX P BD26 usB3TPL uUsBPsN|_D28 TP_USB_SDN N .
° USB3_EXTC TX P AY28 |UsB3TP2 usePsP| B28 o o TP USB SDP RSVD: SD
74 36 USB3_EXTB_TX P BD28 |se3TP3
. USB3_EXTD TX_P BD30 He6 TP_USB_W.ANN
@—‘—USB3TF’4 USBPGN_“— 9 . e
UsBP6P|_F26 TP_USB_W.ANP . RSVD: W Fi
—
35 25 20 10 18 17 s _=PP3V3_S0_PCH GPI O usBP7N|_D32 USB_HUB _UP_N
29N | 292 g USB HUB UP Ny 2074 :
R 0 10K 1,,x,2 PCl I NTA_ L - D49 0P RO UsEP7P|_B32 B HUB UP P o USB Hub (AIl LS/FS Devices)
R2011 10K 1 , 5% I720W M 20T py | NTB L - (xR
_‘2 2 10K 1W\/2 5% 17 20W NF 20T PC‘ |NTC L bl A7 C
0TS 1ok Ve 5% Trzow W 20T e NTE L - Pl RO o usePe M5 USB CANVERA N e Carer a
== NN 5% T oW 20T - CASPI RO UsBPeP| K28 g g USB CAVMERA P~ -~y
usBPoN|_C29 USB_EXTB_EHCI _N 26 74
@@ ATAG GVUX TME o G leeqre/ aol 50 Usepop| 229 g USB EXTB EHCl Py zc Ext B (EHA)
w0 o BLC 12C MUX_SEL > K44 REQR* 1 GPI 062
10 E_HDD L F46 |REQB*/ GPI B4 UsBP10N|_C31 B _EXTD El N 9
ussPiLoP| 221 gg  USB EXTD EHO Py s Ext D (EHQ)
, _TP_P TRP_BBS1 F42 |aNT1*/ GPI OB T USBP11N|_H33 TP, B_BT. N 0 B
NO STUFF ; TP PCH STRP ESI L o M2 laNr2r/ cPl 063 usBP11P| F33 g g TP USB BT HSP RSVD: BT (HS)
R2054 10K YN S— PCH STRP TOPBLK SW L o, D44 |aNT3*/ GPI 085
J_ (1 PU- PCI ERST#) UsBP12N|_H30 TP_USB_12N N
L UseP12p| F30_gme TP USB_12P . Unused
10 BLC GPI O - AA7 |pI RQE*/ GPI O2
55 19 AUD | P_PERI PHERAL DET _o 41 |pporr/GRl usep13N|_MB3 TP_USB 13N
33 19 TBT PWR REQ L F45 |p Raer/ GPI Ot L'FBgl‘jl)?’Pﬁ“MQ Unused
56 19 AUD_1 2C I NT_L F40 |p) RQH</ GPI B —
USBREI AS* 1C33 1 PCH USB_RBI AS
USBRBI AS A33 T PLACE_NEAR=U1800. A33: 2. 54nm
, TP_PCl_PME_L - P 1Py 1522%70
voqm PLTRESET L o FiforsTer 000*/ GPI 69| CL7 @ XDP DAO_PCH GPI B9 USB EXTA OC L~~~ muwa % 0w
ZPP3V3_SUS PCH GPLO 4 1 s oc1#/ GPl 010 AL7 XDP_DA1_PCH GPl O40_USB EXTB_OC L 16 24 —
—PP3V3 S3 PCH GPLO . . ocor/aPlon| AL3 @ XDP_DA2 PCH GPI 041 USB EXTC OC L am o 2401
ZPPAVE S0 PCH GPLO . e ne s I[Eg &ggm fggpfus - 51 | kouT_Pai oca+/ GPl 42| D16 XDP_DA3_PCH GPl 042 USB EXTD OC L 16 24
s oo ¢ E49 |oLKouT_Pal 1 oca*/ GPl oa3| ALl e XDP_DBO_PCH GPI 43 USB EXTB _OC EHCI L am 2
R2016 10K 1 ) ITAG GVUX TNE . 7 _TP_PCl _CLK33M OUT2 H48 | kauT_Pal 2 ocs*/ aPl Co|_B16 XDP_DB1_PCH GPl O9_USB_EXTD OC EHCl L 2 =
R2017 10K 1%2 5% 1720W M- 20T g c [ 2C MUX SEL . ; IP_PCl_CLK3ZBM QUT3 o, J43|ckouT_Pai3 ocs*/ GPI aLo| €23 XDP_DB2_PCH GPI O10_AP_PWR EN e
R2O18 10K LANAZ 5% 1720W W 20T SE HDD OOB L . 25 P K33M P! A5 QKOJ{TPDA oc7+/ GPl o14| H1S XDP. P | O14 IN_STATE 19 24
5% 17 20W M- 20T
10K 1 2
R203O /V\/\/ 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 195
I RO031 10K 1 WV, 5%
1/\/\/\/ 5% 17 20W M- 20T TBT P\AR REO L 0% A
NO STUFF Redundant to pull-up on audi o page =
R2033 10K D o Fedundant 10 Bl 19 SR » ﬁvmﬂ WASTERCIIS LB SYNC_DATE=00/ 157 2011
R2069 10K 1,,n 2 orroow—XPP_DB3_PCH GPI Ol4_SDOONN_STATE CHANGE s - P Pal/ B/ TP/ RSVD
R2060 10K 1,5 2 XDP_DAO_PCH_GPI 069 _USB_EXTA OC L ,, . Apple Inc SCH_NUM>
To M 20T o A1 BPrd Bl (VO | IR EY TR («— | °
R2061 10K 1 2 O% 120w XDP_DA1_P ] B_EXTB L 15 2 ®
R2062 10K 1 2 XDP. P | O41_USB_EXT O ROP CP :
R2068 10K 1 ,zn"2 >% XDP_DA3_PCH GPl 042 USB EXTD OC L 2 THE .I“FCEMOT.FWP e RCPERTY:
RO067 10K s fVwa T T2OW W 00 jppyg N . PREPRNETAY | PROPERIY O APRLE | N S THE
5% 17 20W M- 20T THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 20 OF 132
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2 1

BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFQ0: H
Systens with 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. D
55 25 20 10 10 17 s _=PP3V3_S0_PCH GPI O
RAMCFG3: H RAMCFG2: H  RAMCFGL: H RAMCFGO: H
1 1 1 1
R2574 is 1K series resistor between U2100 output and PCH i nput to reduce the current between the two drivers.. OM T TABLE R211702K 1R()2K173 R211704K 1R()2K175
U1800 v zﬁg‘} %’zow v zﬁg‘}% 350w
PCH- PPT- MB- SFF- ES1 W] 2201 2013 220t
= —XDP_EC1_TBT_Cl O PLUG EVENT - WL [BVBUSY*/ GPI %)P BGA GPI 08| K42 s MLB
o [omy_EW PMVE_L - 00 6D- MP15462 Pl oso| M3_ g - MLB_RANCEGR
2 DPMUX_UC | RO - 3lorios (6 & 10 oo D10 o o MLB RAVCFGL
% 2 [—SMC_RUNTINE SCI_L - M5lcrior o[ M1 o » MB RAMCEGD
, _TP_PCH GPI C8 L7 CPI 081 vty —
n@p-VOLEN 00 0 g S|LANPHY_PWR CTRU/GPIOI2
-« > XDP_FQ0_PCH GPI OL5_WEM VDD SEL_1V5 L K6 e o150m ROOGATE| B e PCH A20GATE w0
2 o XDP_DD2_PCH _GPI Ol6_AUD | PHS_SW TCH EN PCH o,  AA3[saTad4ce oPi OL6 NO STUFF
sz LPCPL ] B44 |GpI 017 e (1e0) PECI | AUL2 PCH_PECI 170 43 1 2 PECI 1140 72
2 @O0 PWR EN L - V8 IscLoow Pl ez —|() > 2
0 _TBT_GO2SX BI DI R - 15 |oPi o4 1) RONPYS g PCH ROIN L 20
w20 > SMC_WAKE_SCI_L s CL5 [GPI 27 (1 s coepsar s9) -
.+ @ XDP_DO0_PCH GPI 28 | SOLATE CPUMEML g Gl cosimrnrs |2 PROCPVRCD| AULO_p,  PCH PROCPYRGD  R2140 0 1,pp2 CPUPWRGD  romyuci =PP1VE SO _PCH VCC DETERM ..«
 qom—IBT_SW RESET L R2180 o LAAA 2y 2 TBT _SW RESET R L o 3|sSTP_PCi*/ Pl cB4 > M 201
P ThaTW 2a XDP_DC1_PCH_GPI O85_MXM GOOD W2 |Gpl 35 & THRMTRI P [BC0 @ w0 PM THRMIRIP_L_R R2156 390 1 2 PMTHRMIRIP_L 140 72
2s 20 qm—XDP_DDO_PCH B6_DP_GPU TBT_SEL o V6lsaTroce cri e e 1o
2 qomXDP_DD1_PCH_GPI (87_JTAG | SP_TCK - VB SATAIE Gl cB7 INT3 3vhRE g PCH INIT3V3 L
2 JTAG | SP_TDO - OB s o C
20 JTAG | SP_TDI L0 ISDATACUTO/ GPI CBY DF_Tvs| BCT PCH DF_TVS
= 20 qon—EW PVWR_EN_PCH - UL |SDATAQUTL/ GPI 048 (1P PLTRSTED 1/ DF_TVS:DM & FDI Term Vol tage
2 @ XDP_DD8_PCH GPI O49 ENET LOWVPWR PCH g AALISATASGR/ GPI 049 Ts_vss1| AK1O JE " set to Vss when Low
50 41 20 TCET SPI ROM USE_M.B - K7 |cPI o7 TS_vss2| AH12 NO STUFF Set to Vcc when High
P— TS_VSs3| AK12 = 1
A Ts vssa| AHLO R2130
5 — 152 This has internal pull up and shoul d not pulled Iow.
A48 0 1/ 2 TH'S SIGNAL |'S | NTENDED FOR FI RWWARE HUB AND WE ARE NOT USING I T.
v NC,lu‘;)(NC 201,
AS51
BH1 BL48 =
BH51 L BL49
VSS_NCTF
e Q = w2 2010 10 17 o _=PP3V3_SO_PCH GPI O -
BJ49 a9 C2113:1:
oot VSS_NCTF| [+ R 1}%%)__
BL1 D1 g 2 |
oL - e
Bt E l U21004_TBT_Cl O PLUG EVENT_I SOL e
L L » mp-IBT_Cl O PLYG EVENT 1”70
- - . 5 |3
R2160
10K NC
5%
20W
2201 =+ B
JTAG Isolation due to glitch in and out of sleep =
NOTE TWey To1 T om POH 12 cpen Dr i CRI Tl CAL
NTE TS from O £ Fatie T o _
25 _=PP3V3_SO_PCH STRAPS =PP3V3 TBT PCH GPLO, 1 .
CRI Tl CAL L Q162 N
=PP3V3_S0_PCH STRAPS R21 865SMEN15AFE R2162
=PP3V3_S5_PCH GPIO . oo =PP3V3_TBT_PCH GPI O 4, 2 10K ~ 10K
P3V. P 10 e 11030 L Q160 B 0w SOTS63 [0 0w
=PP3V3_S0_PCH GPI O R21885SMENL5AFE R2163 ®
o 17 10 10 20 25 35 10K o~ 10K 2 !
%, SOTS563 Q) 9 2 JTAG | SP_TDO SR o JTAG TBT_TDO -
ow i{lééow < <l - panu]
2201 ® 2201
v mm—JTAG | SP_TNB o[ [» JTAG TBT_ TN pomy = [
© —
R2185 10K CRI TI CAL
R213 1 2 FW PMVE L 20 CRI TI CAL 208 _=PP3V3_S0_PCH STRAPS _
ROT196 10K 4\, 5% TT20W W 200 Ve RONTIVE SO L v -+ =PP3V3_SO_PCH STRAPS _ @162 =PP3v3 TBT PCH CPLO.. =
2190 100K NN 59517 20W 20T &PP3V3_TBT PCH GPI O ;.7 2 1 1
N LA —pr—rrrow—r— e EELUS GO 720 . Q160 . R21135SMBNLSAFE R2164
NO STUFF Mist stuff R2197 when R2180 NO STUFFed. R219GBSVENLEAFE 2161 10K sorses (o 9
) R2197 10K 1 2 TBT _SWRESET R L 0 59 soTs63 o 59 20W E3 20W
" ROI84 10K 1.V, 5% TIOW W 20T v Bwr EN PCH Bow ik Bow 2201 2201
N\ —5w 170w 20T o ) b « o> JTAG | SP_TCK =) R ) JTAG TBT TCK ey o
| R2150 10K 1 2 T PCH AZ0GATE » » o> JTAG | SP_TDI B[R] [ JTAG TBT TDI oy ® <
R2155 10K VYo 5% P N L B} ® <
o N2 mow ot cH Rl ’ L]
R2194 10K LAAA 2 WoL_EN 0
*%..:% 11000KK 1 2 iu" i;iga g 381 TBT_GPSX_BI DI R 200 SYNC MAGTER=J 13 M.B SYNC DATE=00/ 15/ 2011
9 27" ROM 720 a1
o1 VW S R o "~ PCH GPI O M SC/ NCTF
R2191 10K 1 2 SMC WAKE SCI_L 20 3
S 11 20K NN 5517 20W 20T --«-.v
R 2 1 DPMUX_UC | RQ 20
R2105 100K zml 5% T720W W 201 AUD | PHS_SW TCH EN _PCH. . 2 d} Apple Inc. =
R2112 10K 5, /\\7a 20 T720W W 20T DD PVWR EN L 0 (<]
R2198 10K 2 \\\/a % T20W W 2Unp ppo_pCH GPl OB6_DP_GPU_TBT_SEL 0 2 NOTI CE OF PROPRI ETARY PROPERTY:
’ FHEPRN AN PROPERIY GF-APRLE | N, © THE
R2116 10K AAA A ENET_LOW PWR PCH 924 25 THE POSESSOR AGREES TO THE FOLLOW NG
59517 20W VF——20T | TO MAINTAI N THI'S DOCUMENT | N CONFI DENCE 21 OF 132
Il NOT TO REPRODUCE OR COPY I T
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OM T_TABLE
VCCACLK pin left as NC per DG NCxASSL [vocacLk ul800 VBREF_sus| M7 =PP5V_SUS PCH V5REFSUS »
PCH- PPT- MB- SFF- ES1
s _=PP3V3_S5_PCH_VCCDSW R12 |vocpswe 3 BGA w7 =PP3V3_SUS_PCH VCCSUS_USB 523
7 @e>me1saez  veopuss([we T
, _TP_PPVOUT_PCH DCPSUSBYP R10 |pcpsuseyp (8 10)
usB
VCCAPLLDM 2 pin left as NC per DG a1 N3 =PP5V SO PCH V5REF
PCH out put, for decoupling only NCx———=VCCAPLLDM 2 PO/GDICYLPC\IsREF =
PLACE_NEAR=U1800. R15: 2. 54nm PPVOUT G3 PCH DCPRTC R15 (—
NERECR-W, BT u15 |) boPRTC b Ave
2101 nggy%\[ﬁﬁ&ﬁ mmeft as NC per DG ) 5 voowrLLsaTAL AR NG\ e per DG
0. 106 »» __PP1VO5_S0_PCH VCCADPLLA F BF40 |\CCADPLLA
Ysr GhRV 2 »» __PP1V05_S0_PCH VCCADPLLB F BD40 |vccanpLLB g vocsustoa Va1 =PP3V3RIVE S0 PCH VOCSUSHDA | - =
201 i
2178 __=PP1VO5_S0_PCH VCCDI FFCLK AC37 § AAL3 =PP1V05_S0_PCH VCCd O 8 21 23
= 55mA Max, 5mA Idle { AEB7 ]VOCD' PPN o ABLS
AE39 d AC13
AC15
20 _=PP1V0O5_S0_PCH VCCSSC AC35 lveesse AF15
AGL3
PPVOUT_S0_PCH DCPSST UL7 |pcpssT AGLS
NERECR-W BFFES: 2 T voa d | AJL7
C2222 1| VALTAGSS. 3V » _PP1VO5_S0_PCH VCCCLKDM _F AP39 VoooLKDM AR
0. 1UE PLACE_NEAR=UL800. UL7: 2. 54mm N18
Ysr ChRV 2 2 s =PP1VO5_S0_PCH V_PROC | O AML7 v PROC | O 32 R23
01 Ej R25
N16 [voorTe %) w23
= E w25
23 s _=PP1VO5_S0_PCH VCCASW AB27
AB29 A7 . =PP3V3_SUS PCH VCCSUS o
AB31 N27
AC27 R27
18178 _=PPVRTC G3_PCH A29 29
AC31 vocsuss_3| [ ra3
C22311: 1C2232 [1C2233 AE27 a5
e - Lo 1UF JLUF
b /;_ - %}f . gg AE29 33
o3k 361 FRM 8§25 CFRM AE31 s
PLACE_NEAR=U1800. N16: 2. 54mm RS
PLACE_NEAR=U1800. N16: 2. 54mm u19 L AR33 S NC
= PLACE_NEAR=U1800. N16: 2. 54mm w21 | | VOCASW ABL  NC
2 o) [
=X NC
V23
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

8 21

8 20 23

+» _=PP1V05_S0_PCH VCC_CORE OM T_TABLE
1.44 A Max, 474mA Idle AB21 U1800
AB23 PCH- PPT- MB- SFF- ES1
AC21 BGA
23 QP8D- MWD15462
AE21 (7 O 10) vecabacl W1 PP3V3_S0_PCH VCCA DAC F 2
AE23 VSSA_DAC| V50
AF21 g - =+
AF23 AF33 pwr t er n2gnd
AR1 veeALVDS( | AGE3 Ly ¢ er ,ngnd
AG23 E AC33
AG25 vssALVDS( | AE33
AR7 | | vecoore § é =
AJ21 - AF37 pwr t er n2gnd
AI23 DS[ AG37 dr t er negnd
AI25 VCCTX_LVI AG39 lir t er ngnd
AJ27 AJ37 lar t er n2gnd
AI29 =
AJ31 AMR3 =PP1V05_S0_PCH VCC DM
AK29 veeom [ [LAuLs
AK3L 3 [ AV
AK33 vCcADM _VRM AWl =PP1VBRIV5_S0_PCH VCCVRM
AMVB3 =PP1 V¢ P WV DETERM
AVBS AJ13
AJ15
g VCODFTERN[ AK15
= AL13
, _TP_1V05_SO_PCH VCCAPLLEXP AP19 |\/CCAPLLEXP o
veesPl | Y19 =PP3V3_SUS PCH VCC SPI 8 23
23218 _=PP1VO5_S0_PCH VCCI O AMVR1

AP27 APL3 o
ARLS o veearDl 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
AU29 w7
AU35 V37 PP3V3_S0_PCH VCC3_3_CLK F 23
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

ACY

ACL1

AC17

AC25

ACAL

AC4A3

ACA5

AE7

AE9

AE11

AE13

AE1S5

AE17

AE25

AE35

AE41

AE43

AEAS

AF2

AF4

AF8

AF19

AF25

AF27

AF29

AF31

AF35

AF48

AF50

AGT

A

AGL1

AGL7

AGL9

AR9

AG31

AG35

AGAL

AA3

AGAS

AH2

A7

AJ11l

AJ19

AJI33

AJ35

AJ39

AJal

AJ43

AJ45

AK2

AK4

AK17

AK19

AK23

AK25

AK27

AK35

AK37

AK48

AK50

AL7

AL9

AL11

AL39

AL41

AL43

AL4S

AMLS

AMRS

AMR9

AMB1

AMVB7

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

VSss

VSS|

AP2

BC23

OM T_TABLE

AP4

BC25

AP7

BC27

AP9

BC29

AP11

BC31

AP17

BC34

AP21

BC36

AP23

BC39

AP25

BC41

AP29

BC43

AP31

BC45

AP33

BD15

AP35

AP37

AP41

AP43

AP45

AP48

AP50

AR6

ARS8

ARL7

AR21

AR31

AR35

AR37

AT7

AT9

AT11

AT39

AT41

AT43

AT45

AUL7

AU37

Av2

Av4

AVv48

AV50

BB50

BC11

BC13

BC16

BC18

BC21

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

VSS

VSS|

Jas

L11

L21

L31

SYNC VASTER=J13 M.B SYNC DATE=09/ 15/ 2011

PCH GROUNDS

(f} Appl e I nc.
®

"<E4LABEL >

Nz
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POH VOO O BYPASS

(PCH USB 105V PWR)

L2406
10UH 0.”12A° 0. 360HM

LY L2

PP1V0O5 SO0 PCH VCCCLKDM _F 21

POH VCCSUS3_3 BYPASS

(POH SUSPEND USB 3.3V

ZPP3y3. SUS PCH VCCS

=PP1V8_S0_PCH VCC DFTERM

21 20 8

17 s =PP1VO5_S0 ,PCH VCCI O SATA
1 C5F444 L C2452

p o T 2
8361 8361

218 =

1+ _=PP1V05_S0_PCH
0603 23 218
VekSasE=IRVE 2484 413 LA reAeus00, Ao 2, s4m
1 1
L2411 1 i
TOUF o " = Yt °
PLACE_NEAR=UL800. AP39: 2. 54nm 20%, 2 - CERM 2 }; CERM =
CERM X5R 0201 0201 = =
0402- 2 ’ PLACE_NEAR-ULB0O. ABLS: 2. S4mm
1 PLACE_ NEAR-UL800. Re7: 2. 54rm e e v PLACE_NEAR=UL800. AGL3: 2. 54mm D
= (v 10 Ao 5516
) 2210 _=PP3V3RIV5_S0_PCH VCCSUSHDA
- 2o =PP3V3_SUS PCH VCCSUS
12441 1 2 =PP1V05_S0_PCH VOCSSC s 20
UF 1
- ?83’/} 1C2475 CL%F‘”G
2 s _=PP1VO5_SO0_PCH V_PRCC | O 2 X3k CERM %&JF > %" &
R2450 I Y T I R
. _=PP3V3_S0_PCH VCCADAC 129, 2 PP3V3, SO_PCH VCCA DAC F ., Cc24161 1C2417 |1 C2430 N =
1w X V\EDTH=8"2‘ W 4. 7\ FUF == Py, UF - )
R : e 0 = 040
i AT sel 2] T7 KK e |7 458 com
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=PPVCCI O_SO_XDP

24 8

CPU M cr o2- XDP

24 8

=PPVCCI O_SO_XDP

CRI TI CAL NOTE: This is not the standard XDP pi nout. XDP  PLACE_NEAR=J2500. 52: 2. 54
XDP_CONN Use with 921-0133 Adapter Flex to e XOP CPUTDO  R2510 51 snnntp o o
- hi X % 20T
, _=PP3V3_S0_XDP _ OF40 325000_0 v support chi pset debug XDP  PLACE NEAR=UL00O. K61: 2. 54mm
NO STUFF RESORE- O 12 20 1 _XDP_CPU_TDI R2511 51 2,,p01
R25401 62 61 5% 17 20W NF 20T
1K ) XDP  PLACE_NEAR=U1000. H59: 2. 54nm
i&/pl? - 72 24 11 _XDP, T 12 51 > i
5% 1720W W 20T
b5, 26 o0t XDP  PLACE_NEAR=U1000. J58: 2. 54
7 naEy §$ gﬂ gEEDO L OBSEN_AQ —— 0 01 COBSEN_CD CPU_CFG<16> am o 7 72 20 11 XDP_CPU TCK R2513 51 2npp2 _ o ™
- Y L OBSEN_A1 -~ ° 5 ot OBSEN_C1 CPU CFG<17> 072 S I7Z0W 201
(v = A d g g ——— = — < XDP  PLACE_NEAR=U1000. H63: 2. 54mm
(R2560- R2563) = 1+ > XDP_BPM L<0> CBSDATA_AQ —_ 90 0 o CBSDATA_CD CPU_CFG<0> e s e XOP_CPUTRST L R2514 51 annnd o oy
OoP BPM L<d R0560 8(DP_CPU: BPM 2 u my—XDP_BPM L<1> OBSDATA_A1 —— 00 01l OBSDATA_C1 CPU CFG<1> amo =
2 O <4> R256 i 2 = T 14 3 = =
7 1 my—XDP_BPM L<5> R2561 © 1%2 5% 1720W M- 20T 7 1 my—XDP_BPM L<2> OBSDATA A2 14 0 O g PN OBSDATA C2 CPU CEG<2>
7 1 y—XDP_BPM L<6> R2662 0 1 2 o% L 20W W 20T > XDP_BPM | <3> OBRSDATA_A3 S 00T OBSDATA_C3 CPU_CFG<3> e
7 1y XDP_BPM L<7> R2563 0 1%2 >% 1720w M- 201 o - MR D FE R - e
ST 20w 20T 2 10 > CPU_CEG<10> OBSEN_BO - ool oo CBSEN DO CPU_CFG<8> am e
(R2564- R2567) 7 10 my—CPU_CFG<11> OBSEN B1 —— 0012 ot OBSEN D1 CPU_CFG<9> am e =
PU Crae 0564 8(DP_CPU: CFG 26 5 o125 N
. 12> R256 i 2 XDP_OBSDATA_B<0> OBS 28 27
> DATA_BO -— — OBSDATA_DO CPU_CFG<4> 10 72
T+ o O _CPU_CFG<13> R2565 0 5 5% TT70W W 20T - DT D > - p=st
7 ‘ZE CPU_CFG<14> R2566 0 1%2 5% 17 20W M- 201 XDP_CBSDATA Bs<12> (BSDATA_B1 > gg O O 2? G OBSDATA_D1 CPU_CFG<5> T 72
7 10 oy CPU_CFG<15> R2567 0 1 np2on T2 XDP_OBSDATA_B<2> CBSDATA B2 -—— 2 32 33 COBSDATA_[2 CPU_CFG<6> ame
XDP_CBSDATA e3> ChSDATA B3 | | g 300 O el | chspatas  OUGGers @ Re515 o o % PAEIEERI g
XDP EE 37— - 772
ole; VVVTS% 1720W W 201 @
nonmoCPUPWRED - R2500 1K 1,xn 2 2 XDP_CPU_PWRGD PWRGD HOOKO -0 39 | TPCLK/ HOOK4 22 XDP_CPU_CLK100M P XDP :
= H % - O O - i PLACE_NEAR=R1840. 1: 2. 54nm
PLACENEAREULO00. G507 2. Samm | 1Y 5% AT20W 208 XDP_CPU PWRBTN L HOOK1 00 0% gu L TPCL K#/ HOOKS - XDP_CPU_CLK100M N R2516 0 1,ap2 LTPXDP CLKIOOM N (i -
% 20 10 @mmmﬁ%m—l’v\/\/z | VOC_OBS_28 40 0o VO OBS CD )
] =] . T2, 54nm 5% 17 20W MF 201 XDP_CPU_CFG<0> HOOK?2 - 29 5 0445 o RESET#/ HOOK6 XDP_CPURST_L XDP  PLACE_NEAR=UL000. G3: 2. 54mm
R2501 1K XDP | XDP_VR_READY HOOK3 - Ao ol 7 o DBl XDP_DBRESET_L 1 24 25 72 R2505 1K 1,,p 2 CPU RESET L am
72 24 ,o@wmﬂmWZ e _SVBUS XDP SDA oA :g o0 ‘5‘? NOTE: XDD_DBRESEI-U_:’LO%[LJJI I‘reD((j) up to %. 3V on PCH Support Page °
- «OP e — o0 - TDO am
w0 PM PCH_SYS PWROK  R2504 330 1, 2 « 2 m—=SMBUS XDP_SCL SaL >0 ot IRSTn XDP_CPU TRST L gy 12 20 72
o NN 5917 20W 20T 56| 55 XDP
TCKL VR D - Dl CPU_TDI oD o 72
- XDP_CPU TCK TCKO - 0ol o VG XDP_CPU_TMS oD 2 72
— & 59 XDP_PRESENT#
XOP S| LS (R2520- R2537) R2581 R2580 X °° XDP_
xoP S UGSB\‘AEXTA . 520 33 XOP pCH S| GNALS 1K |k a0 o ()e8 _iczfu(%l PCH Sl GNALS Non- XDP Si gnal s
=+ on-X0B_DAO «2521 3 LAAA 27 s0w o X0P_DAO_PCH GPI €69 USB EXTA OC LI e = - > ggg
2 o USB EXTB_OC L R 3 NN R e oo X[ DAL PCH_GPI USB EXTB OC L[ Fmuz *7R G55 518S0847 155, CERM ~
2 qom—XDP_DA2 USB EXTC OC L R2522 33 LAAN 217 7o 201)([»3 DA2 PCH GPI 41 USB EXTC OC L| 2110 qgmp—XDP_DAO_PCH GPI 069 _USB EXTA OC L R2590 0 1,ap2 USB EXTA OC L
=+ o XDP_DA3_USB_EXTD OC L R2523 33 1 (A2 o X[P_DA3_PCH GPI (42 USB EXTD CC L[ ey J_ 20 10 oo XDP_DAL_PCH GPI O40_USB EXTB OC L R2591 0 1 N2 27 " USB_EXTB_CC L
_ o = 20 10 [y XDP_DB2_PCH GPI O10_AP_PWR EN R2596 0 1 2 % 1720w 201 AP_PWR_EN 10 56 6
2 qgm—XDP_DBO_USB EXTB OC EHCl L R2524 33 1 2 _ XDP_DBO_PCH GPl 043 B_EXTB_OC EHCI am 21 10 gmpXDP_DB3 PCH GPI 014 SDCONN STATE CHANGE R2597 0 1 2 5% TT20W W 20I5pEONN STATE_CHANGE 2 o
2 qo—XDP_DB1_USB EXTD OC EHCI L R2525 33 1,\/Wz5°1’2°WW Xd% DB1_PCH GPI O9_ISB_EXTD OC EHCOl L 10 . ) g ’
- XDP DB2 AP PWR EN RO526 33 1 \\h2 o7 2w m-—zm——l'XDP DB2 PCN GPl OL0 AP PVR EN ®  NOTE: This is not the standard XDP pinout. uwpmp—XDP_DC3_PCH GPI O19 SATARDRVR EN R2573 0 a1spp2 SATARDRVR EN gy 1
u E@ XDP_DB3 SDCONN STATE CHANGE  RP527 33 1 \An72 o U 20W "Rpp?fE3 PCH GPL OL4_SDOONN_STATE CHANGE P Use with 921-0133 Adapter Flex to e A A
- ooy XDP_FCO_VEM VDD _SEL_1V5_L R2528 33 1 Nz o 20w W @B Q) PCH GPl OI5 MEM VDD SEL 1V5 L mmzo e support chipset debug. 22 XOE B ! LSOLATE ML 70 0 1 2 LSQLATE ML &
g XDP. P | C21_DP_Al 1 72 0 1 2 DP_AUXCH | 1728
s ¢ XDP_FC1 R2529 33 1naA2 ot mow——or XDP_FCL_TBT O O PLUG EVENT ¢rm 20 2 o XDP_EC1_TBT_CI O PLUG EVENT R2574 1K )
2 pm—XDP_DC0_| SOLATE_CPU VEM L R2530 33 LAAA 2y XDP_DCO_PCH GPl O28_| SOLATE CPU MEM L 20 2 e . 5% TRI-CLO PLUG EVENT "
i XDP_DC1_MXM GOOD R2531 33 1 2 O% L720W W 20T XOP_DCL_PCH _GPI 085_NXM GOOD == - P ro2- X =PP3V3_S5_XDP
[ansy NN\ 20T wrD o o T DT D oy D — 2 V2 29 AL .
- o XDP_DC2_DP_AUXCH I SOL R2532 33 1 2 5% 1720W XDP_DC2_PCH GPI 021 _DP_AUXCH | SOLsms 17 2 PPDDR 1V5
- [ XDP_DC3_SATARDRVR_EN RI533 733 1 \An2 2% UZ0W W 20T o DC3_PCH_GPI O19_SATARDRVR_EN an = ORI TI CAL s [ XDP_FCD PCH GPIOLS MEM VDD SEL 1V5 L R2595 0 iapp2 oo o MEM VDD SEL 1V5 L gy e
2 my—XDP_DD0_DP_GPU TBT_SEL R2534 33 LAAAZ bu" TT20W M 20%p Dpo_PCH GPI 0B6_DP_GPU TBT_SEL @m 20 XDP_CONN
2 m—XDP_DD1_JTAG | SP_ TCK R2535 33 1 2 >% TrZow XDP_DD1_PCH GPI O87_JTAG | SP_TCK 20 2 J2550
g DF40 0DP- 0. 4V e 20 XDP_DD1_PCH GPI 87_JTAG | SP_TCK R2575 0 2 JTAG | SP_TCK
2 D §$ DD2 éNLJErI Emgssﬂuu EN E%gg? gg P AN i . XDP_DD2_PCH QAC%QG;AILJ&Q PEﬁNErsmL&N@ EN ;CH@@ 20 2 zgfsj_\&z 21 20 (ogmp—XDP_DD2_PCH _GPI O16_AUD_| PHS_SW TCH EN_PCH 12%;9 0 1W\/AM 2 O 1720w %!D TPHS SW TCH EN _PCH @ZZ 2
» D DD3 PVWR ANy ooy DD3 PWR oD =0 = 61 20 20 o XDP_DD3_PCH_GPI 049 ENET LOW PWR_PCH R 0 1 2 5% ENET_LOW PWR_PCH o202
o u I\/\/\/ 5% 17 20W M—_ZUI—@
PCH XDP Signal |solation Notes:
2| 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=t OBSEFN Q0 XDP_FCO_MEM VDD SEL_1V5_L 24
doc id 404081. , TP_XDP_PCH OBSFN A<1> OBSEN A1 —s— 00" o=a OBSEN C1 XDP_FC1 2
Initially, stuffing both 33 and O ohms and validate whether 86 oL -
it is functional in that state, else add BOM options. 2 _XDP_DAO_USB_EXTA COC L OBSDATA_AQ o=——30 012 o= OBSDATA_C0 XDP_DCO_| SOLATE _CPU MEM L 20
- For isolated GPlGs: .« _XDP_DAl1_USB EXTB OC L TA_Al -— 12 11 o OBSDATA_C1 XDP_DC1_MXM GOOD 2
- "Qutput’ non-XDP signals require pulls. - 1438 13 -
- "Qutput’ PCH XDP signals require pulls. .« XDP_DA2 USB EXTC OC L TA A2 —— 190 015 s OBSDATA_C2 XDP_DC2_DP_AUXCH | SOL 2
.« _XDP_DA3_USB EXTD OC L OBSDATA_A3 —>— 80 0l ot OBSDATA_C3 XDP_DC3_SATARDRVR _EN 2
20| 19 - —
Rl Mg =PP1V05_SUS_PCH JTAG
TP_XDP_PCH OBSFN B<0> OBSEN B0 -~ 22 32 2l OBSEN DO TP_XDP_PCH OBSFN D<0> ; ’ . T
TP_XDP_PCH OBSEN B<1> OBSEN B1 o=——240 012 ot OBSEN D1 TP_XDP_PCH OBSEN D<1> ; XDP  PLACE_NEAR=J2550. 52: 2. 54rm
hngdlFT 25 0 XoP_PCcH TDO  R2550 51 »
. 00 o W\
R252x, R253x, R257x and R259x shoul d be pl aced where signal path . XDP_DBO_USB EXTB OC EHCI L TA_BO o=—230 01 o OBSDATA DO XDP_DDO_DP_GPU_TBT_SEL 20 5% 1720W M 201
needs to split between route from PCH to J2550 .. _XDP_DB1_USB EXTD OC EHCl L TA B1 —— 90 0122 oms OBSDATA_D1 XDP_DD1_JTAG | SP_TCK 2s R2551 51 XDP  PLACE_NEAR=UL800. KS: 2. 54mm
and path to non-XDP signal destination. EZ P ET] - 2 XOP PCH TDI AN\ A5 ZoWw— 20T
.« _XDP_DB2_AP_PWR_EN OBSDATA B2 o=——40 0132 o OBSDATA D2 XDP_DD2_AUD | PHS SW TCH EN 24 XDP  PLACE_NEAR=U1800. H7: 2. 54mm
.« _XDP_DB3_SDCONN_STATE_CHANGE TA B3 =00 01 ot ORSDATA_D3 XDP_DD3_ENET_LOW PWR 2 2 XDP PCH TMB  R2552 51 2,,p 2 _
RO584 1K XDP 3y 36 37 T = XOP 5% 1720W M- 20T
o0 30 ALL_SYS PWRGD LANA2 XDP_PCH_S5_PWRGD PWRGDY HOOKO 49 39 | TPCI K/ HOOK4  TP_XDP_PCH HOOK4 PLACE_NEAR=ULBOO. J3: 2. S4mm
= L3912, % - O O = 7
a Z 52 S I7Z0W W 20T XDP_PCH_PWRBTN L HOOK1 DT Dt LI L TPCLK#/ HOOKS __TP_XDP_PCH_HOOKS . = XDP_PCH TCKR2556 51 2 np 2,
XoP VCC_0BS _AB DAY Dd rE R VCC_OBS_CD oI 1
o 24 1 PM TN L 0 1 2 a _ 0 O . _
oo e PLACE_NEAR=UAS00. P17: 2. 54mm 5 TP_XDPPCH HOOK2 HOOK2 200 0145 g RESET#/ HOOK6 XDPPCH PLTRST L am = 1K series R on PCH Support Page =
TP_XDPPCH_HOOK3 HOOK3 DT D LT A DBR#/ HOOK7 XDP_DBRESET_L D 1 2 2 72
59 5 o442 NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
12 21y =SMBUS_XDP_SDA SDA —— 20015 o DO XOP_PCH_TDO 2
- —SMVBUS XDP SCL oL RO DS Gl TRSTH TP XDP PCH TRST L < SNC MASTERCIS0 VB SYNC_DATE=07/ 147 2011
o TCK1 56 55 Dl XDP_PCH TDI oo o7 2 ( P ( H | P
2 17 o XDP_PCH _TCK TCKQ =NC EE D TR VG XDP_PCH_TMB oo o7 2 U & P X
80 5 o0 XDP_PRESENT#
XDP XDP ( S le Inc. —
C25801 1C2581 App
0. 1UF 64 O 63 —L 0. TUF S
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2195 =PP3V3_S3_PCH GPI O ~ m'l
s =PP3V3_SO_SB PM
Unbuf f er ed R2681 [=Lec meser L o
PLT RESET L 1 2 — LPCPLUS RESET L
77 2 (D-pRE_BASE= VAKE BASE=TRUE .~ — L7 *
CRI TI CAL |8 1 C216U§:O a TROE 5% =
= 0so7 M:.lg}é’ R2683
Soteds z }jé\" o LARA 2 LRESET L w
5%
2 20 o pry—ENET_LOW PVR_PCH 1 7 ENET_LOW PWR . S—— 710 3 8
o 25 15 rmy—PM_PCH_PWROK 2@1 g Y1 oD R2671 Miaw
2 o FW PVWR_EN_PCH T sla 8 vol2 FW PWR_EN o © 1 2 PCA9557D RESET L g o D
L oe2 8 i XDP
&RD 05 R216K89
34 S LK_PART=SYS RESET 1,\/5\!\/2 XDPPCH PLTRST L ey .
16w
402
1 SDCONN_STATE_CHANGE | SOLATI ON
CRITICAL |8 12652 =PP3V3_S3_SDBUF , o _=PP3V3_S0_RSTBUF Buf f er ed
L UF
— Q4o —
2| T, .+ oo SDCONN_STATE_CHANGE [ c2630
SOT833 062 UF CRI Tl CAL
TBT_PWR EN_PCH 1 B alz TBT_PVR _EN CRILTI CAL % PP3V3_S4_SMC 5 4VHC1G08
17 3 2 X = 25 40 —
e e LPC_ PVRDUN L 2| E Y1 o = TC?SS%%%AFEAPEI R 2 R 1 “@4 AL R2686 — =ENET RESET L w
w20 AUD_| PHS SWTCH EN PCH _ 5|a5 & o2 | AUD I PHS SWTCH EN oo . 5 s L R2641" U2680 —&%m@
[nang A2 \¢ oD 2 2 = A =
PM_PCH_PWROK 6 A 470K 23
e B2 § 4 (2630 % 3 1R2680 ot
GRD A 1’2@,,‘19 Cgel%(g 1 100K — =TBT RESET L o =
2 A i . A =
N 3 cg@ﬂg;z z%gﬁ‘év R2688 Series R on Pg38, R3803
0
SDCONN_STATE_CHANGE J O . 0 LANA 2 AP_RESET L .
= - P By R2693 =
L w050 250 L i 1A 2 BKLT PLT RST L g C
Q640 A
1 5 H e SSMBEN37FEAPE iy
33 MHz C ock Series Term nati on b s ‘
640 2 x
SSMBN37FEAPE fa)
NS7F o | AT o . —PPaVa S0 RSTBUE Buf fered CPU reset
RO655 w07 SDCONN_STATE_CHANGE SMC % SDCONN_STATE_CHANGE | Nvl—n—l CRITI CAL
PLACE_NEAR=U1800. G51: 5. 1MM 12 a ZST %) U2690
s 10 op—LPC_CLK33M SMC R 1%2 LPC CLK33M SMC oD = = 1 5 VB 6R 07
1/2(13w R2656 R219K30 B 2| o PLT RST CPU BUF L — CPU RESET L o o 2
» > LPC_CLK33M | PCpL R ABE_NEAR=ULBO0O. E49: 5. 1M, 22, | p K33M L PCPL S 35 20 19 18 17 5 _=PP3V3_S0_PCH GPI O 1I\é¥\/2_ DP_AUXI O_EN | NVERSI ON NC 1R2]6E;)EOSI: o= VTT vol tage di vider on CPU page
uzfo;:é’w 1’2(@W 0P Al C2690 1 a5 100K
1 CRITICAL o 0. L5 —— Re Apw
VEsr\34 HF I—D' S c“i‘)\; : 2402
SSMBKISFV |1 | C2639 1
R226259 ] 0 1Léio—;
» o PCH_CLK33M PRAGUHEAT-ULB0O. G45: 2. S4MM 5. 1M AN 2—POH CLKBBM PO LN oory 11 : or 8%”\‘5')2 L
1/%;8W 1[c* s 01
261 2 1wy DP_AUXCH | SOL 1
— PCH uses HDA SDO as a power-up strap. If low, ME functions normally.
=PPVBAT YSCLK
VDDI O 25M A: SB power rail for XTAL circuit. ° Coi n- Cel |(_33 = ?/C'B:’-\T (300- ohm & 10uF RO If high, ME is disabled. This allows for full re-flashing of SPI ROM
VDDl O 25M B: Ethernet power rail for XTAL circuit. No Coi n- Oél I: 3.42V GHot (no 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 i s powered. Soin-Cell & ot - 3. 42V G3Hot 235 _=PP5V_SO_PCH
Coin-Cell & No G3Hot: 3.3V S5 1
No Coi n-Cel I : 3.3V S5 Il?gof?(ZO
GreenCl k 25MHz Power s =PP3V3_S0_SYSCLK No bypass necessary 59
Q@620 .
NO STUFF SSMBN37FEAPE 2
R2607 SOTS63 0 SPI _DESCRI PTOR_OVERRI DE_LS5V
O p—
1 2 G\ND_SYSCLK_25M B _ %
2 2 s _=PP3V3RIV5_S0_PCH VCCSUSHDA
Et her net XTAL Power (Unused on J5) 5% &EN K BHES: 3 aame |
SB XTAL Power - =PPVDDI O SO_SBCLK Agg}é’ AetoV o N o mﬂTKT 9 | SPI_DESCRI PTOR OVERRI DE
TBT XTAL Power » =PEVDDI O TBT CLK 5 ® % |VBAT and +V3.3A are
| g ht internally ORed to QGZO {28
NO STUFE | |incia § 7 % |create VDD RTC OUT. SSMBNBTFEARE |,
1 1 1 1
Cgbpat| Cg6221 26201 LGt c26021 U2600 +V3. 3A shoul d be first H
cééa{;;_ c% N céé;; o mﬂév £§°/ e SLG3NB148A avai | abl e ~3. 3V power NS 1778
) ) ) 2402 40528 CRIT%’%:AL to reduce VBAT draw. G7 ST
11 | oo 0 25M A 32KHZ_A| 12 SYSCLK CLK32K RTC o 20 3 rmy—oPl _DESCRI PTOR OVERRIDE L | 1
CRI TI CAL 6 | vDDI O 25M B = A
C2605 = 14 |voDi 0 25MC  25MZ ALS g SYSCLK CLK25M SB _____ roomyur e ISYNC VASTER=VASTER SYNC_DATE=NVASTEH
12PF R2605 25Miz_B| 8 TP_SYSCLK_CLK25M ENET e :
FE! , SYSOLK_CLK25M X2 N 2oM7 O 15w SYSCLK_CLK25M TBT o Chi pset Support
& CRITI CAL _=PPVRTC G38_QUT , S ey g |
50V - voD_RTC auT| L g ¢ For SB RTC Power <SCH _NUM=| D
Iﬂio_?"' L \:)@NCYZ 05 im THRM e Appl e Inc. —
S606. NC 25, 000MZ- 20PPM 12PF- 85C i o 0 12610 ° <E4LABEL>
C%26P('):6 ‘” : ,402 NEIEE - 15»'05': NOTI CE OF PROPRI ETARY PROPERTY:
o [ — SOLK_CLk2oM X —F Sl BEHEROTL IR N © T
Lo NOTE: 30 PPM crystal required T TG WA NTAN TH & DOCUVENT | N GONEI CENCE 26 OF 132
= S0V 11 NOT TO REPRODUCE OR COPY I T
%NI = 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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USB MUX FOR LS/ FS | NTERNAL DEVI CES

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_0

HUB_3NONREM

HUB_NONREML_1, HUB_NONREMD_1

- . NON_REM 1 : NON_REM 0 STRAP PIN CFG
—PpP3, USB HUB  BYPASS=U27000.5: : 5M1 BYPASS=LR700. 5:: 2MM % : o
8= :
L8 M e
Cg7709 1 C2701 1 1 g:217U(F):2 1 g:217U(F):3 CANNOT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STRAPPI NG, PROGRAM NON_REMOVABLE DEVI CE REGI STER 09H
ST — 0/_: == Q7 = 047
623% 18 18y
XER 2 X7TR- 2 X7R- CERM 2 X7R. CERM PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
GS§ SERIXI 0402 0402 ‘ l\[l
197S0485| 1 XTAL, 24MHZ, 60PPM 16PF, 2. 5X2X0. 55NM 90C Y2700 CRITI CAL B TABL E
J_ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
= B < ssL2700. 10: - 201 43850824 1 | USB HUB 2514B U2700 CRITT CALUsBHUB: 25148
BYPASS=LP700. 23: - 5M BYRgSS= - | 338S092B 1 | USB HUB 2513B U2700 CRITI CALysBHUB: 2513B
C2704 1 C27051 C2706 1 C2708 1 338S098B 1 | USB HUB 2512B U2700 CRI Tl CALusBHUB: 25128
4. 7 — 0. 108 — 0. 108 0. 108 D1, D2 ENG NEERI NG USE USB2513B PRODUCTI ON' USE USB2512B
Gxgz IR BV 2 IR ‘/’z—lr R BV 2 J3X ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B
6! 0. 0. 0.
v o|lw|n|lo|vo
J__ %;b@ BYPASS=L2700. 36: : 2MM i Bl il B
N 24 OOOM—IZ 1OM T_TABLE  gypass=uz650. 29: : 2Mv v
2
3
CRI TI CAL H( T
C2709 1 CRI Tl CAL SYM VER J_ ) =PP3V3_S3_USB_HUB s 2
1 18P'€:7’ 22 ! C2p7|:1 USB2513B =  NOSTUERNOSTUFF | NOSTUERNGSTUEF | NOSTUEE NOSTUEF
c§0 2 R2700 ??Q/ R2701 N R2716R2717 R2718R2719 R2722 R2723
HUB_NONREML_1 HUB_NONREND_1 1 1M, ? g LARA2 USB HUB TEST 11 ) 7esT OM T_TABLE  UseDMONUPRT Dis il USBHUB DNI_N 0 %QK %QK %QK %QK %QK %
- = - N - sete _ona/ AT ot S Pal 2 USBHUB DNI_P BLLETCOTH Fg 01/ 2 & 33X lop S fhiow Loy S hiow iop < fhey
R27021 1R2703 slo/g 1 YEew . USB HUB RESET L 264 ReseT* - =S D 5 5 5 5 L4062 L4962
1050 1091K . M:o - oz USB HUB XTAL1 33 | XTALI N/ CLKI N USBDM_DN2/ PRT_DI 5_vel. 3 USBHUB N o TRACKPAD/ KEYBOARD FOR D1/ D2, | R FOR J3X
M:_lﬁw %}E\é’ cRPT1 cAL USB_HUB_XTAL2 __32 | xraLcur USBDP_DN2/ PRT_DI S_P2| 4 USBHUB_DN2_P 52 ' USBHUB DN8 N
40251 2402 6 USBHUB DN3_N -+ __USBHUB DN3_P
28 USBDM _DN3/ PRT_DI S_MB 926 260
USB_HUB_NONREMD SUSP_I ND/ LOCAL_PWR NON_REMD \\co o™ oon ™y o pal 7 USBHUB DN3_P \ SMC DEBUG PORT FOR D1/ D2, TPAD/ KBD FOR J3X
USB_HUB_NONREML 22 | spa/ SMBDATA/ NON_ REML 26 0 USBHUB_DN4_N
o NG 8 USBHUB DN4_N oo DN4
HUB_NONREML_O| |HUB_NONREMD_O USB_HUB_CFG SELO 24 | sci/ SMBOLK/ CFG_SELO nd ©  USBHUB DN4_P o o NC FCR D1/ D2, SMC DEBUG PCRT FOR J3X 26 0 __USBHUB P
R27041 IR2705 USB_HUB _CFG SEL1 25 |Hs | ND/ CFG SEL1 PRTPWRL/ BC_EN1*| 12 TP B_HUB_PRTP 26 9 USBHUB_DN2_ N
10K PRTPWR2/ BC_EN2+| 16 TP_USB_HUB_PRTPWR2
% 5%16}4\/ ) PRTPVRS/ BG_ENa*| 18 TP_USB_HUB_PRTPWR3 =PP3V3_S3_USB_HUB , . 260 USBHUB DN2_P
b}zé/ 2%‘& Re 707 nd20_TP_USB_HUB_PRTPWR4
/%6 ocsirll3  TP_USB HUB OCS1
zﬁfé'z“ Ihy  ocsz+pl7 TP _USB HUB_OCS? 'R2708
= \ iy oscrlpl9 TP USB HUB OCS3 o
L | PU Nd 21 TP _USB_HUB_OCS4 z%gﬁw
- RBIAS| 35 USB HUB RBI AS
J5 USES 19750181 FOR Y2700 DUE TO HEI GHT LI M TATI ON 27
J3X USE 19750284 FOR Y2700 TO SAVE COST VBUS_DET] O(PUSBW:'L\J,Bz V.Bfo E,EtTerm CRITI CAL
usBDM UP|_30 Ué% HUE rﬁb N- a o 1R2709
useoP P 31 USB HUB UP P ey 157 %ZK TO CONNECT TP/ KB TO PCH XHCI
~ THRM PAD PCH PORT 7 (EHCI 1 yélsw NOSTUFF R5701 & R5702, STUFF R2720 & R2721
+=PP3V3_S3_USB RESET . ( )\ NOSTUFF
5 R227720
1 s 10cgryUSB_EXTD_XHOl N 2 USB_TPAD R R« -
N TO PCH XHCI R27£LiFF 8 TOETP/ KB
11R02|<712 USB EXTD XHOl _P 1727 5 ok USB_TPAD R
2 40!
U$B_HUB_RESET L ..
C27151
0. 1UF L
Y —
X7R- 8%0 2
PRS00 2o USB XHCl / EHClI 2 PORT MJUX FOR EXT B
. _=PP3V3_S3_USBMUX
C2760 1
e g
2 A
" USB_EXTB_EHCI 48 5w A USB EXTB_P S
PCH PORT 9 (EHQI 2) #ED— e o N e o760 V2 USE BT N | 7 TO CONNECTCR
EXT Pl 3USBIN22LE SYNC VAGTER=J 5 AND SYNC DATE=08/ 17/ 2011
TOFN =. =
PCH PORT 1 (XHCl) n@>—o0-EBXHC B > RITcaL frree
= PULL- UP TO 3.3V SUS ON PCH PAGE, SEL PIN IS LEAKAGE- SAFE USB HUB & NUX
8 Joer seL| 10 USB _EXTB_SEL_XHClrm 1/
89
D SEL=0 CHOOSE USB EHCI 2 PORT PCH GPI 60 d} Appl e Inc. SCH NUw>
SEL=1 CHOOSE USB XHCI PORT v
q ° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON
PROPRI ETARY PROPERTY_ OF APP
THE POSESSOR AGREES TO THE FCLLCW 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
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The circuit bel ow handl es CPU and VTT power during S0->S3->S0 transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.
| SOLATE_ CPU MEM L GPI O state during S3<->S0O transitions detern nes behavi or of signals.
VWHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated. D
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.
P1V5CPU_EN = (I SOLATE_CPU MEM L + PM SLP_S3_L) * PMSLP_S4_L 1Vv35 SO " PGEOOD' for CPU
MEMVTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3 L
MEM RESET_L = ! | SOLATE_CPU MEM L + CPU_MEM RESET_L » =PP3V. v
o6 39 90 36 z7 10 7 PRy PM SLP_S4 L PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
R2805 10121 s SPP1VERIV35_S3_CPU VCCDDR PM MEM PWRGD o e
10K 'R2822
26w 10K
LYELF %ﬁlﬁ‘év CRI TI CAL |6 —
402
oy PRS- 352 2 " ] BB
27 =PP3V3_S3_MENMRESET CPUMEM SO 1% “: SOT- 563
CPUMEM SO 5 o VP PM MEM PWRGD L 2|6
R2801* SSM5N3 FEAE!:’IGE kn 402, 1
A i Bahe 4
- M S
NO STUFF ab%, 2GSk P1v35 S0 DI 5@ BVB53D0LV 1
'R2895 CRI TI CAL PLVSCPU EN L 1 criTiCcA M
% CPUMEM SO ~ CPUMEM SO R28211
fiew 2800 |0k )0, 805 555k 28201
2402 SSMBN37FEAPE MEN37FEAPE 17180
sorse3 | KA > | Sorses VF, L5 X5R- CERM 2 C
CPUVEM S0 H . ? °
R28090 5[G7 sfz nEINEEE
2 o L SOLATE_CPU_NEM L N | SOATE QPU MEM L_R ¢ PM SLP S8 L erm7 o2 5 50 o0 =
1/ 20W £
B = 11RO2K810 e _=PP3V3_S3_NEMRESET
5%
16
i CPUMEM ES;’LZ% X | croem sie
2+ =PP5V_S3 NEMRESET crTicaL $EWTTEN oy T = NVEMVTT Cl
CPUMEM SO | X E{)? 442800 an p
iy oy iy SovENTZOED [ TaN Ensures CKE signals are held lowin S3 =
T60% 1ok oo | oo 0 rp—PLT_RESET L LS e 2 NEWTT EN oy
M:lége M;Sg& = 2 2 ) SOLATE_CPU MEM L 9] saL+
b, 105, 267 Sy 60 39 50 27 10 7 oy PM_SLP_S3_L 3 |so en vooi 0 ENp 4 PLVECPU BN oy 27 s » =PRVIT SO VITCLAME
CRI Tl CAL CRITI CAL MEW/TT EN L L CRITICAL wamas ey PMSLP S4 L 6 |s3_EN RST_out* |, 8 VEM RESET lepmy 27 20 20
CPUVEM SO PRBE0 .ol o|o s1o S0 o s [y =MEM RESET_L T RsT N o o g, @0 T8V
NOSTUFE ' Q@815 T | SSvBNG7FEAPE oo BRY
2817 1 SSMBN37FEAPE sorse3 | Kh > | Srse3 o o
0.047UF SOTS63 ;N i = " CRI Tl CAL
6;2%‘%2 _I.ii 2[G7 sk 415 ¥ gs 25 =PPSV_S3 MEVRESET ?850 B
o[ BT |o PLT_RESET L e 2 =
© - L R2851! SSMBN37FEAPI
= ]_n_l 1 = T00K SOT56!
= 1718
CLF
CRI TI CAL 402, 2
cpurvgr\fsso CRI TI CAL VITCLAMP_EN
SSVBN37FEAPE NO_STUFF
«|_MEMRESET 1SOL_LS5V L w soTs63 SSNBI\B%I?AEI):’% oL C23851:
- sorses | K 0. 047U ——
B3 1 céé\(,, 2
oo =MEM RESET_ L —  CPU_NEM RESET_L ol T&Te MEM RESET L 20 20 20 Jes 402
— 1 = < B 4
CPUVEM S3 = » rp—=DDRVIT EN
R2817 1
1 O 2
%
VDR
402
Step | 1 SOLATE_ CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU MEM RESET_L MVEM RESET_L MEWTT_EN |P1V5CPU_EN
0 1 1 1 1 1 CPU_MEM RESET_ 1 1
1 0 1 1 1 1 1 1 1
to : 0 0 1 1 1 1 0 1
3 0 0 0 1 X 1 0 0
83 4 0 0 1 1 X 1 0 1 %NC MASTER=J5 M.B SYNC DATE=07/ 29/ 201 A
5 0 1 1 1 0 (*) 1 1 1 s
to ¢ o ! ! ! 0 ! ! ! CPU Menory S3 Suggort
7 1 1 1 1 1 CPU_MEM RESET_L 1 1 '
SO d} Appl e I nc. <SCH_Num-|D
(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPlI O ® <E4L ABEL>
- . . NOTI CE OF PROPRI ETARY PROPERTY:  |[Emom———
NOTE: In the event of a S3->S5 transition | SO-ATE_CPU_'VEM_L will still be asserted on next S5->S0 THE L NECRMATLON_ CONTAINED_ HEREI N | S THE <BRANCH>
transition. Rails will power-up as if from S3, but I\/EM__RESEI'_L will not properly assert. Sof t war e T e o e e 28 OF 132
must deassert | SOLATE CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET L. T T e S 1T I wioLe Or parr [ T—
IV ALL RI GHTS RESERVED 27 O: 80
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8 7 6 5 4 3 2 1

12 _PPOV75_S3_MEM VREFDQ A 122 o _PPOV75_S3_MEM VREFDQ A 12 2o _PPOV75_S3_MEM VREFDQ A 12 2 _PPOV75_S3_MEM VREFDQ A
12 _PPOV75_S3_MEM VREFCA A 122 o _PPOV75_S3_MEM VREFCA A 12 2 _PPOV75_S3_MEM VREFCA A 12 _PPOV75_S3_MEM VREFCA A
=PP1V5R1V35_S3_MEM A , o =PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A , =PP1V5R1V35_S3_MEM A ,
C2907 s s
1
GTaTE c2908:| |: c2909 RALL c2918:| |:C2919 AL C2928: |1C2929 PR L c2938:| |: 2939
cern oV 2 0. 470 —— - 0. 470F 2 0. 470F —— - 0. 47UF 2 0. 470F = - 0. 470F g == 0.470F - L0 47UF
201 SEEEEEEEE g o o 3 CERM XSR-] 2 2 Hevxsr 1 CERMXE’;[)%Q S EEEEEREEER EEERERE CERM XSR-] 2 2 Howxsr 1 CERMXE’;[)%Q S EEEEEREEER EEERER CERM X5R-1 2 2 &ev xsr-1 CERMXE’;[)%Q S EEREEEEER EEERES CERM><5Fa-91\1/;ﬂ2 QaEQI:stR1
201 201 1 201 201 201 1
L ~————— VDD ——— - VDDQ~ N VDD ————— - VDDQ~ — VDD ——— ~-VDDQ~ N—— VDD —— VDDQ
- w w = w w _ w w = - w w
5 MEM A A<O> (@ Jao o TTABLE g ¢ v VEM A A<O> K3 |po OM T_TABLE g g e NEM A A<O> K3 | OV T_TABLE g ¢ veso i NEM A A<O> K3 |ao OV T_TABLE g g D
o MEM A A<1> L7 |a1 U2900 o 25502812 _MEM A A<1> L7 [a1 U2910 o 5500012 _MEM A A<1> L7 |n U2920 o 2530 20 12 _VEM A A<1> L7 |n U2930 o
D e MEM A A<2> 13 |p FBGA- 10. 1X12. 6- J4 RESET* O%SEFL,:;ZZ’Z}L” MEM A _A<2> 13 |a2 FBGA- 10. 1X12. 6- J4 RESET* D%SEFL,:;}L:ZL” MEM A _A<2> 13 |a2 FBGA- 10. 1X12. 6- J4 RESET* D%SEFL,:}L:ZL” MEM A _A<2> 13 |a2 FBGA- 10. 1X12. 6- J4 ReseT N2 MEM RESET L 27 2
e MEM A A<3> K2 |as Sy po| B3 VEM A DQ<5> 73, MEM A A<3> K2 |a3 S po| B3 MEM A DO<9> 13,3, MEM A A<3> K2 |a3 S ool B3 MEM A DO<21>  #,4, NEM A A<3> K2 |a3 Sy ool B3 MEM A 28> ..
ez MEM A A<4> 18 | S g b1l &7 MEM A_DO<6> Y MEM A A<4> L8 | Qg p[ &7 MEM A DO<10>  ;, ,, MEM A A<4> 18 a4 Qg o &7 MEM A DO<23> ., ., MEM A A<4> 18 a4 Qg boil 7 NMEM A_DO<25> 4, 14
PO NEM A A<5> (2 |as = pe| 2 MEM A_DO<4> o NEM A A<5> 12 |as = o 2 MEM A 13> L3 MEM A A<5> (2 |as = pe| 2 MEM A 20> o MEM A _A<5> 12 |as = o] <2 NEM A 20> b
5 MEM A AS6> w8 |ag % ‘S’ sl 8 MEM A DO<7> ;) NEM A A<6> M |as % ‘S’ | e MEM A DQ<15> _ .. 2 _MEM A A<6> M8 |as % ‘S’ bl 8 MEM A DO<22> .3 NEM A A<6> M8 |ns % ‘S’ ol 8 MEM A DO<31> ;.. 0
2y MEMA A<7> W a7 N_DQi[ E3 MEM A DO<1> Gy MEM A A<7> W |a7 NE_Do1| E3_VEM A_DQ<8> 2 MEMA A<7> W la7 NF_DQH B3 MEM A _DO<16> oy MEM A A<7> M [a7 NF_DQif E3 VEM A _DQ<30> 1 7
333 VEM A A<8> N8 Iag i) NE_Dos| E8_MEM A DQ<3> 3 MEM A A<8> 8 |ng i NF_Ds[ E8 NEM A DQ<12> .0 NEM A A<B8> N8 [ag o NF_Dos| E8_VEM A DQ<19> %g jz MEM A _A<8> N8 [ag o NE DB E8_MEM A DQ<26> ;4 1
333 VEM A A<9> M Ing g NF_DQs| D2_MEM A DQ<0> ;3 VEM A A<O> M8 lag g NF_DGs| D2 MEM A DO<14> 50, MEM A A<O> M Ing g NF_DGsl D2 MEM A DO<17> 30 MEM A A<O> M Ing 5 NF Dos| D2 VEM A DQ<24> ., 5
212 M A A<10> H7 |a10/ AP e NF_Do7| E7_MEM A _DQ<2> 21 M A _A<10> H7 |a10/ AP e NF_Do7| E7_VEM A _DQ<11> 212 NVEM A _A<10> HZ |a10/ AP g NF_por| E7_MEM A_DQ<18> 212 MEM A_A<10> H7 |a10/ AP § NE_D7| E7_MEM A _DQ<27> ;1275
28 12 _MEM A A<11> W |a11 & bosl ©3 MEM A_DQS_P<0> % % MEM A A<11> ™ |m1 & ool 3 MEM A DOS P<1> # % _MEM A A<11> W |n11 o osl S8 MEM A_DQS_P<2> # % _MEM A A<11> W [a11 o osl ©2 MEM A DQS_P<3> ., ,,
733 VEM A A<12> K7 _|ni2/BC g 08 NEM A NeO> 7333 MEM A A<12> K7 |m2 Ber 2 08 NEM A Nels 7 33 —NEM A A<12> K7 |n2/BCt g 03 NEM A Ne2s 7 33 VEM A A<12> K7 |n2/BCt g 03 VEM A N<3>
233 MEM A A<13> N3 lais 2 oo o2 MEM A DO N<O= #4 “VEM A A<13> 16 |ms 2 oosr b2 MEM A DOB Nel> B4 “VEM A A<13> 18 |ms 2 o5 o2 MEM A DOB N2> B4 “\EM A A<13> 18 |ms 2 o5t VEM A DB Ne3> 1.
3 NMEMA A<14> N7 jaig b oMTDGS{ BT 7550201 VEM A A<14> N7 |14 b DM TDGs|_B7 7502 VEM A A<14> N7 |a14 b oM Toos| 87 sz NVEMA A<1A> N7 fa14 b oM TDGs| B7 -
7 L o
2512 _MEM A A<15> J7 |ais NF_TDQS* [y2% = 7330 28612 _VEM A A<15> 37 |ns NF_TDQS* A e L 7330 20 12 _VEM A _A<15> J7 |a15 NF_TDQs* (5% = 7330 20 12 _VMEM A _A<15> J7 |a15 NF_TDQS* (54 =
73 30 O—X NC P—X NC = —_—e O—X NC ——i e O—X NC

., _MEM A BA<0> 32 26 13 M A _BA<O> J2 2 12 <0> J2 28 12
B M A Bt e T c1fp HIMEM A CS L<1> e f sV EMLABRS0Z 280 co1oh, HIMEM A CS L<1> * * 5 /EMLABASDZ 280 c1py HIVEM A CS L<1>* * 5 /ELABASZ 280 s HIMEM A CS L<1> ...

28
7

28 12 VEM A DAS> K8 | e RGN . 30 28 1z VIV A _DASL> K8 ] . 30 20 32 VEM A BAS]> K8 | .

%g % VEM A BA<2> 93 | csorlg BVEM A_CS L<02> 550 % "\ VA BA<2> 93 |mao csorpy BVEM A_CS L<0> "™ % —\ eV A BA<2> 43 |ao csory BMEMLA_CS_L<0> " ™ % —\ eV A BA<2> 43 |eo cso* g, PVEM A _CS_L<0> 12 20 5f+s

1 73 30 28 12 73 30 28 73 30 28 12

€3] M_A E<0> ;. ckeo| @ _NVEM A _CKE<O> ;5 0 cKkeol @ _VEM A_CKE<O> 72 5 0 ckeol @ MEM A_CKE<O0> ;5 of-
sy MEM A RAS L F3rasr axeol & MEM A _CKE<0> 20 50 \Ep A RAS L k3 lrase B9 NEM A RAS L F3 rast MEM A RAS L E3 rast
g MEMA RAS L F3 4 o o0 B _MEM A RAS L F3qy w020 12 VEM A RAS L F34RAS
%g 32 M A L CAS o MEMA OBl 23 M A L CAS o 0 NEM A CKE<L> 7 VEM A L cast a1 Fo MEM A CKE<1> %5 TVEMA L cast ol PO VEM A CKESL> o2z oo
%y MEMAVE L raiver F7 MEM A CLK P<0> ,, . VEM A VE L v ol F7 MEM A CLK P<0>,° % MEM A VE L 5w F7 MEM A CLK_P<0> ,,, MEM A VE L 3 dver F7_MEM A_CLK_P<0>,; 2 of =
3 33 MEM A ODT<0> Gl lopro oo MEM A_CLK N<0> 4, ;; VEM A_ODT<0> G lopro o S VEM A CLK N<0> ;""" VEM A_ODT<0> Gt lopro o+ [,G7_ MEM A_CLK_N<O0> ,, ;; MEM A_ODT<0> Gl |coro oS MEM A_CLK _N<O> .; 2 od s
21 MEM A_QDT<1>F1 |opra 7330 2 12 _MEM A _QODT<1>F1 |opr1 7330 28 12 _MEM A _ODT<1>F1 |opr1 A NC 73 30 28 12 _VEM_A_ODT<1>F1 |opr1
3 A N q | A% A3
MEM A ZQ<0>  H8 [rp 78 NG MEM A ZQ<1> 8 |rp 7g<$ MEM A ZQ<2> 18 | [ 79<NC MEM A ZQ<3> 18 | 7g<$
MEM A ZQ<4> 1 | 8q NG MEM JA_ZQ<5> 0 |,y 83, NG MEM A ZO<6> 0 |, [ 80<NC MEM A ZQ<7> 0 | 83, NG
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0 NMEM B A<3> K2 |a3 Sy bl B3 MEM B DQ<32> ., s MEM B A<3> K2 |a3 33 po[ B3 MEM B DQ<41> ., ,, _MEM B A<3> K2 |a3 Sy po| B3 MEM B DQ<52> ,,, . MEM B _A<3> K2 |a3 8 po| B3 MEM B _DQ<56> 4, 4
o1 NMEM B A<4> 18 |as S g bl 7 MEM B DQ<39> ,,, ,»_MEM B A<4> L8 |as S g bl 7 MEM B DQ<46> 1, ,_MEM B _A<4> 18 |ps S g bl &7 MEM B DQ<50> ;s MEM B _A<4> 18 |ps S g bl 7 MEM B DQ<62> 4, 45
LY VMEM B A<B> L2 |as = oe| ©2 MEM B DQ<37> ., . MEM B A<5> L2 |as = oe| 2 MEM B_DQ<44> , ,,,,_ MEM B A<5> L2 |as = oe| ©2 MEM B _DQ<53> , ., ,,_ VEM B A<5> L2 |as = ol 2 MEM B DQ<61> ., »
2O TVEM B A<6> M8 |ns g% osl 8 MEM B_DO<34> ., ,,_MEM B _A<6> M8 |as g% ol 8 MEM B _DO<47> ., .. MEM B _A<6> M8 |ns g% ol 8 MEM B _DO<51> ., .. VEM B _A<6> M8 |as E‘S’ os| 8 MEM B DO<59> .,
9y MEM B A<7> e la NE_D4| B3 VEM B DQ<36> ..., MEM B A<7> W |a7 NE_DQ4[ E3_MEM B DO<45> ;... MEM B _A<7> M |a7 NE_D4| E3 MEM B DO<48> ..., MEM B A<7> M |a7 NE_D4| E3_MEM B _DQ<60> ;.. 1
: : MEM B_A<8> N8 |pg ,_v NF D E8_MEM B DQ<38> ;... MEM B A<8> N8 |as ,_' NF D[ E8 VEM B _DQ<43> ., _MEM B A<8> N8 |ng ,_' NF_Dos| E8 MEM B DO<54> 3,74, NEM B A<8> N8 [ag i NE_Dos| E8 MEM B _DQ<58> 4, 1
B g MEM B_A<9> M8 a9 = NF_Dos| P2 VEM B DO<33> ;. MEM B A<9> M8 |a9 = NF_Dosl P2 MEM B _DQ<40> ., _MEM B _A<9> M8 [ag = NF_Dos| P2 VEM B _DQ<49> ', 7, _MEM B_A<9> M (a9 = NF_Dos| P2 VEM B _DO<57> ;15 B
2333 MEM B A<10> H7 |n10/ AP § NF D7l E7Z_MEM B _DQ<35> 4, s_MEM B _A<10> H7 [a10/ AP § NF_Dr| 7 MEM B DQ<42> , ,,,;_MEM B A<10> H7 |a10/ AP § NF_DQr| E7_MEM B DO<55> ., ,,_MEM B _A<10> H7 |a10/ AP § NF D7l E7_MEM B DO<63> .., 1
212 MEM B A<11> W |a11 & < MEM B DOS P<4> ig 3;; MEM B A<11> W |a11 & bos| ©3 MEM B pP<5> lgg 3;; MEM B A<11> W |a11 & sl 3 MEM B P<6> lgg 3;; MEM B A<11> W |a11 & o S NEM B P<7> 1
3333 VEM B A<12> K7 _|ni2/BC 2 T MEM B Nd> MEM B_A<12> K7 la12/BCr g *—Lns VEM B Ne5> _MEM B A<12> K7 |a12/BCr g *—Lm VEM B N<6> _MEM B A<12> K7 |n12/BC* g *—Lm VEM B Ne7 >
5 MEM B A<13> 8 s 5 oo o2 VEM B DQ8 RE42 40 “hEM B A<13> 1 s : os b MEM B DB N<B2 2 “VEM B A<13> w Jus g oost o2 MEM B DB N<B2 . 2 “VEn B A<13> 1w s 2 ocs* g2 MEM B_DCB N<7> ..
12 _MEM B A<14> N7 |p1a b DM TDQs|_B7 73 30 20 12 _IVEM B_A<14> N7_|a14 b DM TDQs|_B7 7330 20 12 _IVEM B_A<14> N7 _|a14 b DM TDQs|_B7 7330 20 12 _VEM B _A<14> N7 |a14 b DM TDQs|_B7.
B M B A<lEo 57 | Car L T L “NEM B A<1l55 57 ] Car L NVEM B A<1Ee 5] A L
gg 22 _MEM B_A<15> 37 |15 © NF_TDQE* A% NG = 7330 20 12 _VEM B_A<15> 37 |5 0 NF_TDGS* A NG = 723020 12 _MEM B _A<15> J7 lmis 0 NF_TDGS* (Ao NG = 7230 20 12 _VEM B_A<15> 37 lms 0 NF_TDGS* (A% NC =
133 MEM B BA<O> 32 jano cs1+ly MIMEM B_CS_L<1> 2,1 [NMEM B BA<0> 32 Jeso cs1+|, MIMEM B_CS_L <1> 20,0 NEM B BA<O> 32 lano cs1+py MIMEM B_CS_L<1> 20,0 NEM B BA<O> 32 lano sty HINEM B CS L<1> ;20 ofos
725 MEM B_BA<1> 18 jon B rEVEM B CS 1<0> ., L hEM B BAS1> G jan D rENVEM B CS 1<0> |, ., M B BASL> 16 ja B ENVEM B CS L<0> | ., e B BASL> 16 ja -b reVEM B CS L<0>
% MEM B BA<2> 13 |pr o0t =VEMLE S LSSy 2 9 MEM B BA<2> 33w 0 p—=VEMLE S LSS 45 9 VEM B_BA<2> 33 |eme Cs0rp—=MEMLE S LSU2 45 = 9 VEM B_BA<2> 33 |eme CS0* . —=NEMLD oo L=U2 1220 e
7 - 70 B - o B - 70 B -
ny MEM B RAS | r3frast oxeo, 2 NEMLB_CKE<OZ i % MEM B RAS L £3 fmnst oxeol L NEM B_CKE<OZ 1= »VEM B RAS L 3 fusst oo, 2 NEM B CKE<O2 1= »MEM B RAS L r3fmsst oxeop = MEM B_CKE<0> _ - =0 oo
%3 MEM B CAS L aslcas o1 22 MEM B CKESL> = -"\EM B CAS L ajeasr ocerl B2 MEM B CKESL> 3= «\EM B CAS L aoas ocen B2 MEM B CKE<L> 3 = «"\EM B CAS L meas oer B8 MEM B CKESL> i 20 o3
LY MEMB VE L s iver F7 MEM B_CLK P<0>,,,, MEM B WE L 8 Jjwe | F7 MEM B CLK P<0>, ,, MEM B VE L s ve F7 MEM B CLK P<0>,,, MEM B WE L 3w F7 MEM B_CLK P<0>,, 5
% 13 MEM B_ODT<0> Gl |cpro o jp® MEM B_CLK_N<0>3: % _MEM B_ODT<0> Gl |opro ac¢pS MEM B_CLK N<O>3 2 MEM B_ODT<0>Gl looro oy MEM B _CLK N<O>3; MEM B_ODT<0> Gl lepro o ,& VEM B_CLK_N<O> 1 40 o
2 1 VEM B_ODT<1>F1 |opry 20 20 2012 _VEM B_ODT<1>FL |opry 20 20 20 12 VEM B_ODT<1>F1 |opry 20 20 0 12 _VEM B_ODT<1>FL |opry °
=3 A3 NC A3 NC HA3 NC L3 NC
MEM B ZQ<8> 8 |, 78 NG MEM B ZQ<9> 8 |, 78 NG MEM B ZQ<10>H8 |7cp 78 NG MEM B ZQ<11>H8 |5 78 NG
VEM B ZQ<12>H |, 88 NG VEM B ,ZQ<13>H0 |70y 88 G VEM B ,ZQ<14>H0 |70 88 G VEM B ,ZQ<15>H |7 88 NG
NC NC NC NC
VSSO R3150? 'R3151 vSS - VSSQ R3160? 'R3161 vSS I VSSQ R3170? 'R3171 vSS — VSSQ—
wlaaa 2405 2280 7 algg ol o o[z e wlaaa ey e N EEEEEEE wlaaa 240¢ 2220 7 Slalglg ol el g 1ol wlaaa
1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w 1/ 20w
28, ,561 28, L5361 J_ 28, L5361
SDRAVWI passi ng (NOTE: 2x 2.2uF and 3x 0. 1uF 1L)er chi p) 1 L
—F — == SYNC VASTER=J5 M.B SYNC DATE=07/ 147 2011} A
cpngp-l cygr L oyl gl ool | ozl o | | g |- cogps | onps | oo | compa | caygs [ s | cmnpa | g | copas | cagpe | eopps DDR3_SDRAM Bank B (Rank 0
T T o Eer e e U Wetr UWetr CUC@er RGO T T T T T TS TS TS TS T T O T
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 ¥R 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 |1 C3145 [+ C3153 |1 C3154 |1 C3155 [:C3163 |1 C3164 |1 C3165 [ C3173 |t C3174JiC3175 THE_| NECRVATI ON_CONTAINED HEREI N | S THE
2200 — 2208 — 2.2 — 2200 — 22— 2.2 — 2.20F—— 2.2UF — ——0Q,1UF ——0 1UF —— 0 1UF ——0 1UF —— 0, 1UF —— 0, 1UF ——0 1UF ——0, 1UF ——0 1UF ——0, 1UF ——0 1UF —— 0, 1UF e POBLOSOR AGREES TO THE, FOLLOW NG
18v;|7 oV, 1Y 5 1Y 5 1Y 5 10 5 18 5 1Y 5 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 MAINTAIN THI'S DOCUMENT | 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
I'V ALL RI GHTS RESERVED
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4

3

2

1

73 28 12 (TR

MEM Cl ock Term nati on

Pl ace RC end term nation after
Pl ace Source Cterm at neckdown at

MEM A_CLK_N<O>

R3350
30

1 2

73 28 12 (TR

201
MEM A_CLK_P<0>

73 29 12 [TN)

MEM B_CLK_N<O>

| ast DRAM
first DRAM

MEM B_CLKO_TERM R

PLACE_NEAR=U3170. F7: 3. 2mm- 3':;'\,:,“ pu—

73 29 12

C3360

M B

JEDEC 4. 20. 18 Unbuffered SODI MM Raw

Card F spec recomends 36 Chmtermto VIT for

28

28

28

28

28

28

28

28

28

28

28

29

29

29

=PPOV75_S0_MEM VTT_A

CS, CKE, ODT and 36 Chm for

BA, A, RAS, CAS, ViE

s
MEM A_A<3> RP3305 36 1 s
jz e <1> RPS3UL 36 AN 5 5% 1732W 4X0201
D NEMABAss RPI302 56 VWV s w1 |, c3300
- VEM A A<14 RP3306 36 2”\/\/\, 7 5% 1/32W 4x0201 (2)0_%47UF
= MNEM A_A<2> RESSUS 36 1 AN Lo o2 350201 2 Qo xsr 1
HE VEM A A<12> RP3302 36 s 5% 1132W 4%0201 301
HE NEM A ODT<0> RP330T 36 VN ——s% 73w 75001
12@ NEM A BA<O RP3305 36 AN T R
v MEM A_A<l> RP3303 36 - , T e 1 63302 11 63303
z ™ VEM A A<7> RP3307 36 s AAAY & 5% 1732W 4X0201 36% 36%
[ anve RP33006 g 5% 1/32W 4X0201 —F CERM x5R-1—F CERM X5R- 1
= D MEMLA_A<8> 61 VNV 5% 1/32W 4X0201 201 201
RP3305 36
MEMA CS | <1> 3 6
22 [amg VEM A Aclls RP3306 36 4% 5 5% 1/32W 4%0201 1 C3304 |1 C3305
,zm VEM A BA<1> RP330236 3 6 5% 1732W 40201 0. 47UF 0. 47UF
™ == <0> RP330Z4 35 3/\/\/\/ 6 5% 1732W 4X0201 0% Vi
2 O MEMACKE0> 22— AN rrazwaxozor % —F SERM X5R'1—F SHRM XSGR 1
- o MEM A A<Q> KISERE] TN AN %01 201
.= o 4X( 1
oo i e
VEMAVE L RP3302 36 VWi mwaon ) |1 3306 |: C3307
E@ MEM_A_A<4> RP3303 36 5 \/\\o 5% T32W woon Qo TUF —= 9, 47UF
1A RPSS0U/7 36 1 g 5% 1/32W 4X0201 v v
v O MEMLA_A<S> RP3305 A 5 —|; CERM XSR-l—F CERM X5R- 1
36 2 5 5% 1732W 4X0201 5078 201
v o MEMLA _A<15> A 5% 1732W 4X0201
1 C3308
RP3307 j—
MEM A A<]13> 36 4 5 0. 47UF
z ™ A RP3304 36 > V\N\——s5% 173w ax0z01 2 0%
z [mmog NVEM A BAS L RP330T 36 A 6 5% 1732W 4X0201
B o 1A ODT<1> RP3301 36 AN s 5% 1732W 4X0201
E—BEM‘A—QI[-—J‘_W = 36 3, VVe 5% 1732w axozo1 | |1
= D MEMLA_A<6> A 5% 1732W 4X0201 8:343;%)9
20
—|; %?M X5R-1
s _=PPOV75_SO0_NMEM VIT_B
oD MEM B VE L RP3322 36 » 7
o MEM B A<13> RP3325 36 1 8 5% 1/32W 4X0201 1 C3320
1B o
N 1> RP3328 36, g ¢ 1SRV axozol 0. 47UF
E_BEM—BJSLJ_W—— = 36 2 VYV 5% I732W ax0201 —|; RV X5R- 1
v >—MEMLB A<12> VNV 5% 1732W 4X0201 201
" NEM B CDT<1> RP3328 36 2, ., 7
'\/EM B A<0> RP33725 36 3 6 5% 1732W 4X0201
» D A 5% 1732W 4X0201
> MEM B CS L<1> RP8320 36 2, , 1 C3322 |1 C3323
= VEM B BAO RP3326 36 4 s 5% 1/32W 430201 0. 47UF L 0T 47UF
,zm MEM B_A<6> RP3330 36 5\, 5% T732W axoz01 ;A ;i
- [ 1B _ 25 RP3320 36 AAAY, & 5% 1732W %0201 SoRh ER-1 SortXoR L
E_BEM_B_QIF_Q_RPB,33U—I\EM_B_A<4> 36 1V VYV 5% 1732w axo0z01
z ™ NEM B Acbo RP3330 36 - AAAY 6 5% 1732W 4X0201
SO M BAcis  RP3324 36 4 A\ s 5% W Azt 1 C3324 |1 C3325
- fiEn MEM.B_RAs1 RP3326 36 > NN ——5% 1732w %0701 0. 47UF 0. 47UF
O VEM B-A<g>  RP3324 36 1 V\\a 5% 7752w axoeon e w
2 [T RP3326 AN/ T T 3W AX030T 2 CERM X5R-1 |2 CERM X5R-1
12 MEM B A<3> 36 3 6 o 201 201
z ™ VEM B A<105 RP3322 36 .YV o 5% 732w ax0z01
z ™ NEM B A<7> RP3326 36 1 m 5 5% 1732W 4%0201 ¢
12 m@ MEM B A<1> RP3330 36 AN S TSP 4X020L 1 C3326 | C3327
12 MEM B A<14 RP3324" 36 s 6 5% 1732W 40201 0. 47UF 0. 47UF
[mmog NMEM B A<lle RP3324 36 2/\/\/\/ 7 5% 1732W 4X0201 Z9% A
0D NEM B A<2> RP33725 36 4/\/\/\/ 5 5% 1/32W 4X0201 2 SHRM X5R-1 2 SERM XSR-1
2 D o A 5% 1732W 4X0201
MEM B BA<2> RP3320 36 4 5
D RP3320 NN\ 5% 173w %0701 1 C3328
2 MD—MEMEB CS 1 <0> ppasss 20 s TTsIw awozoT 05,4 7UF
2 I MEM B RAS L 361,\/\/\/3 D“/z " %
5% 1 W 4X0201

. RP3328

12 M B 36 4 5
NEm S CKE<0> 36 3/\/\/\/ s 5% 1732w axoz01 ¢ |! C33%'(:)

A<15>

RP352Z2

36 4

5

5% 1732W 4X0201

e

5% 1732W 4X0201

SYNC NVASTER=MASTER

SYNC DATE=VASTEH

TTILE

DDR3 Ter m nati on

d} Appl e I nc.
®

ERTY_OF AP

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

ROP Pl
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY PLE | NC.
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2

s _=PP3V3 S3 VREFMRGN

NOTE: Must not

buffers at once or

60 8

=PPVTT S3 DDR BUF

VREFDQ LDO_DAC
R3403

CRI Tl CAL

DDRVREF_DAC

10mA max | oad

200

enabl e nore than two SO DI MM mar gi ni ng
VRef source may be overl oaded.

PLACE_NEAR=R3404. 2: 2. 54mm

28 31 72

13402 REFDQ LDO
200 —— MAX4253 X540
w7 uese 133
cem VREFMRGN DO SCDI MVA BUE
13
1/ 16"
VE-LF

DDRVREF_DAC
'R3401
100K
%
1/ 16W
M- LF
5462

VREFMRGN DQ_SODI MVB_BUF 1 2

REFDQ LDO_DAC

R3405

200
1

1%
1/ 16W
MF- LF

402
Pl

VOLTAGE=0. 75V

PLACE_NEAR=R3403. 2: 1nm

PLACE_NEAR=R3406. 2: 2. 54nm

POV75 S3 MEM VREFDQ B

29 31 72

REFDQ LDO_DAC
R3406
133

VREFNRGN FRAMEBUF_El =

DDRVREF_DAC

'R3402
100K
s%

1/ 16W

5402

DDRVREF_DAC
C3404 *
0. 1UF

20% —1—
10V
RV

VREFMRGN CA SODI MVA BUF

1%

1/ 16W

MF- LF
402

REFCA: LDO_DAC

R3409
200

M N_LINE_W DTH=0. 3 nm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=0. 75V

PLACE_NEAR=R3405. 2: 1nm

PLACE_NEAR=R3410. 2: 2. 54nmm

28 72

va

402

oM T
R3418
L ORT,  PP3V3 S3 VREFMRGN DAC .
S A AT R =
NoE MNNEGCW DTH-0. 2 mm DDRVREF_DAC DDRVREF_DAC
NONE VOrTAGES. 3 C3400 * 1 C3401
a0 2. 2UF CRITI CAL
20%
S 2 DDRVREF_DAC
402-LF 402
o] U3400
VDD
2 [T =1 2C VREFDACS SCL SCL veop  VOUTA[L VREFMRGN SODI MVA DQ
+2¢@ry—=12C VREFDACS SDA 1sDA X vourslz VREFMRGN SCDI MVB_ DQ
wn
A0 g VvouTgA VREFMRGN _SCDI MVS_CA
Addr =0x98( WR) / 0x99( RD) 10p1 vouTDls VREFMRGN NEMVREG FBVREF
D NOTE: MEMVREG and FRAMEBUF share
3 a DAC output, cannot enable
both at the sanme tine!
oM T
R3419 =
SHORT
1 > _PP3V3 S3 VREFMRGN CTRL
— \/m\/\/ M N_LTNE_W DTH=0. 3 mm
Page Not es AT boRvRER pAc cR T oA
402 3202 : | DDRVREF_DAC
Power aliases required by this page: 0. 1UF —— VCC
- =PP3V3_S3_VREFMRGN EC U3401
- =PPVTT_S3_DDR BUF or PCA9557
- =PPDDR_S3_MEMWREF &N s
(D) POLExNC
Signal aliases required by this page: 21A0 P VREE e — N
g_l 28 VREFDASS oL 4 page: Addr =0x30( WR) / 0x31( RD) a1 po| o VREEMRGN DO SCDI MVB_EN
- = . > s|a2 pal 10 VREFMRGN CA SODI MVA EN
- :I 2C_VREFDACS_SDA Pyl 11 VREFVRGN CA SODI MVB_EN
- :: gg_gwgg;g_g(g; ps| 12 VREFMRGN VMEMVREG EN
= = 12 [y 2C PCA9S57D SCL ilsal Pel 13
BOM options provided by this page: 2B =1 2C PCA9557D SDA 2|spA P74 NC
- f f | i i it
DDRVREF_DAC Stuffs Apple margining circuit THRM RESET*|n15
VREFDQ LDO - LDO outputs sent to DQinputs. PAD D
VREFDQ LDO_DAC - Margined LDO outputs sent to DQ inputs. ] @
VREFDQ ML_MB - CPU margi ned DDR vol tage divider sent to DQ inputs.
VREFDQ ML_DAC - DAC nargi ned DDR vol tage divider sent to DQinputs.
VREFCA: LDO - LDO outputs sent to CA inputs.
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. =
25 [y PCA9S57D RESET L
RST* on 'platformreset’ so that system

31 s =PPDDR_S3 MEMVREF

wat chdog wi | |

NOTE: Margi nin
soft-res

di sabl e margi ni ng.

g will be disabled across all
ets and sl eep/ wake cycl es.

DDRVREF_DAC

'R3407
100K
5%

1/ 16W

V- LF

, 402

VREFMRGN CA SODI MVB_BUF

REFCA: LDO_DAC

R3411
200

REFCA: LDO_DACY ™ N_LI NE_W DTH=0. 3 nm

M N_NECK_W DTH=0. 2 nm

TAGE=0. 75V

PLACE_NEAR=R3409. 2: 1nm

PLACE_NEAR=R3412. 2: 2. 54mm

29 72

VREFCA: LDO_DACY ™M N_LI NE_W DTH=0. 3 nm

va

M N_NECK_W DTH=0. 2 nm

TAGE=0. 75V

CRI Tl CAL . PLACE_NEAR=QB420. 6: 1nm
VREFDQ ML_MB F:/L&(;’:EEQ':EQR:N?“O’ 6:2M | REFDQ ML_MB .
@420 13420 'R3421 DDRVREF_DAC
SSMBNISFEAPE L 571 F 1K 'R3408 DDRVREF_DAC
o1 27 _VEMRESET 1SOL LS5V L - sorses T[T 9% 136w 100K 3405 1 CRITI CAL
XTR CERM 32" 2ew 1 DDRVREF_DAC
B3 2 2 AU 0.1UF —— o U3402 DDRVREF_DAC
72 10 _PPCPU_NEM VREFDQ A o T&Te . PPOV75 S3 MEM VREFDQ A 45 51 72 : c%Ea;G 2 = R USRS R34214
= = VREFDQ ML_MB L VREFMRGN MENVREG BUE i ,3\3;1\//\52 DDRREG EB o
'R3422 PLACE_NEAR=R7320. 2: 1nm HECY
PLACE_NEAR=R3421. 2: 1nm i 402
1/ 16W
M- LF
, 402
NOTE: CPU DAC out put step sizes:
= DDR3 (1.5V) 7.70nV per step CRI TI CAL
31 8 _=PPDDR _S3 MEMVREF DDR3L (1' 35\/) 6. 99mv per step REF DAG DDRVREF_DAC VREFNMRGN FRAMEBUF BUF
CRI Tl CAL PLACE_NEAR=Q3420. 3: 1nm DRV At R3413 NC DDRVREF_DAC
VREFDQ ML_MB PLACE_NEAR=Q8420. 3: 2nm VREFDQ ML_MB R3412 1900K DDRVREF_DAC Requi red zero ohmresistors when no VREF nmargining circuit stuffed
8420 YREFDQ ML_MB 'R3441 113w st R3417 PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
SSMBN15FEAPE 1 C3440 1K M- LF , 402 0
s 27 MEMRESET 1SQL LSSV L ) sorses = — O 1UF aow 4022 aow 11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3403, R3405 VREFDQ LDO
b 2 1 2
5:”]— : Ptk 240 VREEMRGN MEMVREG FBVREE R 2402 116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3409, R3411 VREFCA: LDO
72 10 _PPCPU_MEM VREFDOQ B o] T8 o o PPOV75 S3 MEM VREFDQ B 0 51 72 VREFMRGN_FRAMEBUF_BUF_R
N I_u_l ° VREFDQ ML_MB o PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
15?442 1R34?_E5F oA 114S0218 4 RES, ML FI LM 1K, 1% 0402, SM LF R3421, R3422, R3441, R3442 VREFDQ ML_DAC
PLACE_NEAR=R3441. 2: 1mm Thew 100K 11450171 2 RES, ML FI LM 332, 1% 0402, SM LF R3404, R3406 VREFDQ ML_DAC
Ry Pow
MF-LF
, 402
MEM A VREF DQ MEM B VREF DQ | MM A VREF cA MEM B VREF CA MEM VREG GPU Franme Buffer (1.8V, 70% VRef) TN ol VT NS SN XN D020 2D]
DAC Channel : A B c c D D DDR3/ FRAMEBUF VREF W” 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 (+/- 500nmv) 1. 056V - 1.442V (+/ - 180nmv) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0.000V - 1.501V (0x00 - 0Ox74) 0.000V - 3.000V (0x00 - 0Ox74) 0.000V - 3.300V (0x00 - OxFF) PRBRI ETARY | PROPERY ONERRLE | Ne, S THE
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +3.4mA - -3.4mA (- = sourced) +61UA - -61uUA (- = sourced) +6. 0mMA - -5.0mA (- = sourced) || TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 34 OF 132
Il NOT TO REPRODUCE OR COPY I T
DAC step size: 7.69nmV / step @ output 8.59nV / step @ out put 1.51nV / step @ output ':{/NUTTO REVEAL OR PUBLISH IT IN WHOLE OR PART

ALL RI GHTS RESERVED
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PLACE_NEAR=J3502. 4: 2. 54MM

1.3508
FERR- 120- OHM 1. 5A
275 mA peak _ 2 1

=PP5V_S3_ALSCAMERA ,

518S0767
CRI TI CAL
J3502
819Q 35Q6- K281
ot ALS
6 = =12C ALS SDA >
5 - =I2C ALS SCL o -
o4t ; PP5V_S3_ALSCAMERA _F
ol 3 .« - USB CAMERA_CONN_N
ol2 . USB_CAMVERA_CONN_P
1
o
CAMERA

206 mA nom nal nax

T BiEs T m 0402-
3552
CRI TI CAL 2 g%g\,,
b330,
DLPONS 1
1YY Y L2 _USB_CAVERA N a e
4 . [ s USB CAMERA P ao e

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

ALS/ CAVERA CONNECTOR

d} Appl e I nc.
®

TG Ve = |
<SC}LNUNbID
<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

|

<BRANCH>
e —
35 OF 132
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8 7 6 5 4 3 2 1

CRI TI CAL
597 PCl E_TBT_R2D C P<0> C3600 1 NO_TEST=TRUE NO_TEST=TRUE
; 0. (1)UF Tov Tov xR cmEm__PCILE_TBT ReD P<0> AB9 | pERP O] OM T_TABLE e o A% . POLE TBT 2R C p<g> 3040 1 PO E TBT 2R P<0> gy 75 15 CH
PCIE TBT_R2D C N<0> C3601 1 =2 PO E TBT R2D N<O>  AMO | pern 0 U3600 PETN o AD7 s POI E_TBT_D2R C N<0> 0, 1UF o
0. 1UF I—mw—rmm‘l NO_TEST=TRUE CACTUSRI DGE4C - C3641 : PCl E TBT D2R N<O> . NOTE: The fol | owi ng pins require testpoints:
> PCLE TBT_ReD C P<1> C3602 NO_TEST=TRUE FCBGA -TESTETREE 0. 1UF ’ ) o ;o3 8 -@oas
759 7 <1l> 1 - (SYM1 CF 2) - 1- GOl 9 - GPIO.11
0. 1UF T SR O EC' E_TBT _R2D P<l> AA2 [pgpp g pETP 1| A .., PCI E_TBT_D2R C P<1> C3642 112 PO E TBT D2R P<l> o7 2- @02 10 - GPIO 14
507 > POLE_TBT_R2D_C N<1> §§Q3 2 POLE TBT R2D Nel>  ABIS fpery 1y . |pETn 1] AOL_PCIE TBT _D2R C N<1> 0. 1UF 3- P03 11 - Ploo
. 1UF NO_TEST=TRUE 7 s NO_TEST=T “éﬁ_s_H TR P E_TBT D2R N<1> 7975 451 - S;: <E3,5F>ZST ) 12 - GPIO 12
507 m—PCL E_TBT R2D C P<2> C3604 1 NO_TEST=TRUE g NO_TEST=TRUE - = RST_1_N 13 - GPIO 10
" 0. 1UF TowTov—eROmam__PCIE_TBT_R2D P<2>  ASiS | perp g E|perp 2| ADI3 PCI E TBT_D2R C P<2> C3644 1|12 POE TBT D2R P<2> o7 6 - POERST 2N 14 - PB_LSTX
PCI E_TBT_R2D C N<2> C3605 1 s POE TBT R2D N<2>  AAIG | pepy 2 PETN 2| ADI5 POl E TBT D2R C N<2> 0. 1UF 0 - 7- POERST3N 15 - PBLSRX D
o PALETBTR2D C N2> LSBU9 | Howrov—or s - L - C3645 1|12 PO E TBT D2R N<2>
u NO_TEST=TRUE _ o TEST:TRUE'—” 1TUF I—rw—mvm;m—@ 7o
. PO E TBT R2D C P<3> C3606 1 NO_TEST=TRUE @) NO_TEST=TRUE
" > SUF] o Tovsroman.__POIE TBT ReD P<3>  ANS |pemp 5 a e 3| ADL7 PO E TBT D2R & pegy —C3646 1112 POE TBT D2R P<3> - o7
PCl E_TBT_R2D C N<3> C3607 1 =z PCIE TBT R2D N<3>  ABI9 | pegy 3 pETN 3| ADIS _PCI E TBT D2R C N<3> 0. 1LUF 0 -
o — ———|0. 10F I-mv—rmrm‘l NO_TEST=TRUE - — C3647 1112 PO E TBT D2R N<3> 1o s
TBT_PCIE_RESET_L R6 | pERST N Rsense] 20 TBT RSENSE NO_TEST=TRUE 0. 1UF
. TBT_PWR_ON POC RST_L 32 pyr ON_POC RS
NO_STUFF O PEE RS Reias| V20 TBT_RBIAS IR3655
C36101 , _TP_TBT MONDCO AD23 | vonpoo 1K
0. 1 ., oM T , TP_TBT_NONDCL A4 | vonpeL N e Hoow
6 51 DEBUG For moni toring current/ vol tage 2201
R3690'| ['*R3691 C3619% R3692! 1R3693 8501 F TBT_MONOBSP W8 | vonoes_P —
33K 3, 3K ;lﬁg) 3. 3K 1 & TBT_NMONOBSN VA6 | vonoss, N
1/ 2?,,@7 iﬁow 8&5’3‘ 2 CRI TI CAL 12 Eé%W - oo For mont ot etk & . rot used | ffrost e
201, 2201 4 OM T TABLE 201, s TP TBT THERM DP Y7 | THERVDA (L/)) @ PClI E_RST_0_| = $E $BT PCIE RESETO L -,
1 _ GO balT Tor THERM.ON PCI E_RST_1_| BT PCIE RESET1 L ,
T, , = TBT_SPI _MOSI Rt | e o wlpoErsT 2 NS TP TBT POE RESET2 L -
(TBT_SPI_MOEL) D 6 q (IBT sl M sq . TBT_SPI _M SO P5 | EE po O | Pl E_RST_3_| TP_TBT PCIE RESET3_L .,
e 6 %52%%@@‘%6)@ 2 TBT_SPl_CS L A% er oo N% = & . -
6 T W A Kk PCl E_CLKREQ_OD =TBT_CGKREQ L
(e sel_cs iy 1dst = TBT SPI_d.K e ax ¥ -0 o =PP3V3_TBTLC RTR, 2 2 25
TBTROM WP_L 34w 2 y—JTAG TBT TDI V1 |y & EN_LC_ i TBT_EN LC PWR o )
TBTROM 2 mm>—JTAG TBT TNS AB3 | v 2 R3698
HODL 7giao - > _JTAG TBT_TCK e - REFOLK_100_I N P|_AB21 PCIE CLKI10OM TBT P L g%oo'(
vss M 2 comJTAG TBT_TDO R | 100 i REFCLK_100_I N N_AP21 _PCI E_CLK100M TBT_N am s gé%f"” C
7 9 TBT_TEST EN Ni | TEST EN 5 " 2201 R3695
TBT_TEST_PWR GOOD ABS | TEST PR GOOD | & XTAL_25_I NL_AA24 ., SYSCLK_CLK25M TBT R 1806 . SvsclK CLK25M TBT o
- X AB23 TP _TBT_XTAL250UT A A e —— e 11
. ] 3 TAL_25_OUT| 7 1 /WD' vides 3.3V to 1.8V
= R3623 3629 752 DP_TBTSNKO M. P<3> El4 |pponeo 3 p | T™cLk_out A TBT TMJ CLK_QUT 201
% 59 70 22 _DP_TBTSNKO_M__N<3> D13 | ppsnio_3 N K T TART TMI G KT N
Y Zﬁw 7 - et w2+ _=PP3V3_TBTLC RIR
2015  |2201 7902 _DP_TBTSNKO M. _P<2> FE16 | ppsnko_2_P NO STUFF
20 DP_TBTSNKO M._N<2> DS |ppsnko_2 N | [ opsrc3_p| A4 TP DP TBTSRC M._CP<3>, 1R3697 R36991 'R3696 R3680!
1055 DP_TBTSNKO M. P<1>  E18 | pogko 1 P ppsRc 3_N| B1S TP _DP TBTSRC M._CN<3> 1K 10K
= 102 DP_TBTSNKO_M._N<1> D7 | ppsnio_1 N E srsrc 2 p| A2 TP DP_TBTSRC M. CP<2> 20?ow ui01 zﬁow 1/ 28
_1_ . 2| 7 2 2 2 201
70 33 _DP_TBTSNKO_M.__P<0> E20 [ ppsnko 0 P |S o ° DPSrRc_2_N| B3 TP_DP TBTSRC M._CN<2> ., 2
122 _DP_TBTSNKO_M__N<O> D19 o N B o o2 _TBT, XBAR EN L
. DP_TBTSNKO_AUXCH P A6 gl < 2 B it it LZ $ g%% & gﬁii ! = == o 1BL SCESX BIDIR B
% DPSNKO_AUX_P o > 1 S
SNKO AC Coupl i ng 70 53 _DP_TBTSNKO_AUXCH N BS | pPsNKO_AUX_N | § DPSRC 0 P | A8 TP_DP_TBTSRC M.__CP<0>, R3681 for CYA,
oy DP_TBTSNKO_M__C P<0> (3620 1 Py D5 TETSNKO_M._P<0> .. . * @ DP_TBTSNKO_HPD U | ppsko_HPD % g| orseeon B9 TP DP TBTSRC M._CN<0O>, allows separation 3681
0. 1UF 1T 368 Loy L N bPSRC A P| C2 TP _DP_TBTSRC AUXCH CP, ° - -
7> qm—DP_TBTSNKO M. C N<0> C3621 1|2 DP_TBTSNKO_M._N<O> ., » R3630! 020 _DP_TBTSNK1 M__P<3> E6 | ppsnii_3 P ] _ DPSRG AUX N|_D3 TP DP_TBTSRG AUXCH ON . if necessary. o}
0. 1UF q 1 100K 7055 _DP_TBTSNK1_M._N<3> D5 | ppsnkt 3 N a) e Stuff one of R3861/2. i[,é‘éow
1/ 230 .~ DPSRC_HPD_ oD | V3 DP_TBTSRC_HPD 61
w9 DP_TBTSNKO M__C P<i1> (C3622 1|2 DP_TBTSNKO M._P<1> ., » o 7030 _DP_TBTSNK1_M._P<2> E8 | ppsnKi_2 P — BT PO 9
o= 0. 10F | F30% &8%a 2 e DP TBTSNKL M._N<2> D7 fopswaa2 N | @102 vt BT GpSX BLOLR R3632" . TBT GPIO 14
- DP_TBTSNKO_M._C N<1> C362§ 1| 2oy D2 TBTSNKO_ ML Nel> . 1 s DP_TBTSNKL M_P<1>  E10 | ppsaa 1 p e oy e TBT PR EN D * @ TO0R ® NO STUFF
0. 1UF | 1388 &edan = 103 DP_TBTSNKI_ M _N<1> D | ppsnkl 1N E o1 O 4/ WAKE N 00| 94 =TBT WAKE L < 1/ 20 R361%§1 11R3K682
70 DP_TBTSNKO M. C P<2> C3624 112 _ _DP TBTSNKO M._P<2> . s DP_TBTSNKL M._P<0> _ E12 | pent 0 p |3 10.5/01 0 PLUG EvenT| A2 TBT_Cl O_PLUG EVENT o 2t 5% ?9% B
0. 1UF | I38% &8an ' DP_TBTSNK1_M_N<O> __ DIl - = GPIO6/C0SDA co ABL =1 2C TBTRTR SDA - ow
DPSNK1_0_N 7] @
’“@———'DP TBTSNKO_M._C N<2> C3625 1|2 DP_TBTSNKO_M._N<2> ;4 - GPI O 7/ 01O SCL. AC2 =] 2C TBTRTR SCL . L 2012|2201
0. 1UF I T 38% a1 752 _DP_TBTSNK1 AUXCH P A4 | pPSNKL_AUX_P GPI O 8/ EN_CI O PWR_CDr | P3 (TET_EN GO PYR 1) < _ TBT PWR REO L
o rmy_DP_TBTSNKO M. C P<3> C3626 1|2 DP_TBTSNKO_M__P<3> oo DE_TETSMAACHN 3 opsact AN @ios/ocemsx ax o TBT GO 9 = TBT_EN C1O PVR L
0. 1UF | 8% " = DP_TBTSNK1_HPD 5 | pPSNKL_HPD o 14l T3 TBT GPIO 14 w et s
7> my—DP_TBTSNKO M. C N<3> C3627 1 Iz . DP_TBTSNKO M._N<3> ., 16 — erlo sl Vo TBT DDC XBAR EN L OOD 2 0 WE: Verify logic levell 34338
1 3 —
0. 1UF | ' 3B% &8%a1 1660 7 $S¥ A _R2D C P<0> 34 PA_Cl Q0_TX_P/ DP_SRC_0_P PB O C2_TX_P/IDP_SRC 0_PL_R24  TBT B R2D C P<0> oo
e DP TBTSNKO AUXCH C P C3628 1|2 DP TBTSNKO AUXCH P 76 60 7 GO0 A_R2D C N<0> 4 | pa_ci00_TX_N DP_SRC_ O_N| | PB.Clo2_TX_NDP_SRC_ O N_N24  TBT B R2D C N<O> oo 7 o
0. 1UF 9 1 76 00 7 ry—IBT_A D2R P<0> @2 | pA 1 c0_RX_P 2 o PB_Cl c2_Rx_p|_R22 TBT_B D2R P<0>
» sy DP_TBTSNKO_AUXCH C N C3629 1|2 DP_TBTSNKO_AUXCH N ., - 7 o0 7 @y IBT_A D2R N<0> E22 | pp o co_RX N E E s o Rx N_22___TBT B D2R N<O> @m: e
0. 1UF I xR 1 o q@o—1BT_A CONFI G1_BUF K1 | pA_CONFI G/ G O 0_LSEO PB_CONFI GL/ G O 2_Lsed_PL TBT_B_CONFI G1_BUF o TBT
SKL AC Coupl i ng o mp—1BI A CONFI &2 _RC & | PA CONFIG2/ IO 0_LSCE_ | | PB OONIG/Clo2 Lscel B TBT B CONFIG2_RC o o TBT
s o DP_TBTSNKL_M._C P<0> C3630 1 |2, DP TBTSNKI M_P<0> s, TBT A R2D C P<1> L24 | pp cio1_TX_P/DP_SRC 2P| [PB CicB_TX PIDP.SRC 2 Pl Y24 TBT B R2D C P<i> N e $S¥
P TETSNCL M. C Ne - é)giUF 1382 &edar 7 00 7 q— I BT_A R2D C N<1> J24 | pA clol_TX N'DP_SRC 2 N| | PR TX NDPSRC2 N W4  TBT B R2D C N<1> @@’ o 10 s
79 1 2
o 0> o311 Fagr oy 2E-TETSNKL M._N<O> .. 600 1 > TBT_A_D2R P<1> L22 | pa g o1_Rx P 2l e PB.CI8_RX P2 TBT B D2R P<1> N
P TETSNKL M. C36-32 X5R- 1 76 59 7 [T TBT _A D2R N<1> J22 | pa i Ol_RX_N E E PB Gl 08 RX 22 TBT B D2R N<1> %7 e
79 P<1> 1 - -
s C 1 S I}@,”“ DP_TBTSNK1 M._P<1> 4, 9 (OO $S¥ ﬁ IIZEIRXX 3\‘2 PA_LSTX/ C1 O_1_LSEO PB_LSTX/ O O _3_LsEq L6 TBT_B LSTX o
e DP TBTSNKL M. C N<1> C3633 i I%U &§¥1 VGDP TETSNKL M. Ne1> o o D PALSRYCIO1 LSOE _ | |  PBLLSR/Cl O3 Lscel & TBT_B_LSRX am
— 0. 10F | I J0% 35%ar . DP_TBTPA M._C P<1> Al i
75 09 (T} PA_DPSRC_1_P PB_DPSRC. A0 _DP_TBTPB M._C P<1> o7
o m—DP_TBTSNKL M._C P<2> C3634 1|2 DP_TBTSNK1_M._P<2> ., , o qgDP TBTPA M. C N<1>  BI7 fpa pPSRC_1_N 0 Po Drerc 1 P21 DP TBTPB ML G Nels 22" L
- DP_TBTSNKI M. G ne2s  C3635 1 :i(g,ﬁ DP_TBTSNKL M._N<2> © o DB TBIPA MG P<3> o pappsrcap P opsrc 3 F 222 DP TBTPB M._C P<3> gy [ ] A
@—_—|o Sor1 Her g 3 79 7 o oy DP_TBTPA M. C N<3> B19 | pA_DPSRC 3_N ¥ pB_DPSRC_ 3_N_B23  DP TBTPB M._C N<3> oo 7o e Thunderbol t Host (1 of 2) — |
S o)
» DE_TBTSNKL 2 DP TBTSNK1 P<3> 4 - 70 ooqmyDP_TBTPA AUXCH C P F3lpa ax P s AU P DI DP TBTPB AUXCH C P S P
1Up 7 sy DP_TBTPA_AUXCH C N F1 | pA AUX N PB_AUX_N_E2 DP_TBTPB AUXCH C N o SCH "NUM>
o my—DP_TBTSNKIL M. C N<3> C3637 1 DP TBTSNKL_M._N<3> ;5 o m—DP_TBTPA_HPD HL | pa DPSRC HP T e oF TBTPD HPD CED 7 Appl e I nc .
0. 1UF 52%‘3 Se¥ar - -DPSRCHPD PB_DPSRC_HP am <E4LABEL>
s 2 qmIBT_A HV_EN & | @PI 0_0/ PA_HV_EN BYPO GPI 0_1/ PB_HV_EN BYPO[ M- TBT_B HV_EN D = = NOTI CE OF PROPRI ETARY PROPERTY:
70 DP_TBTSNK1 AUXCH Cc P C3638 1|2 DP_TBTSNKL_AUXCH P 4 - 8 TBT_A ClO SEL M8 | GpI O 10/PA_CIO SEL/BYPL  GPlO11/PB ClOSEL/BYPL[ L2 TBT B CI O SEL o THE_LNECRISTL O CONTA| NED) LEREL N 1 S THE
0. 1UF 7 SE%a1 o 3 o1 BT_A_DP_PWRDN H3 | GPI O 12/ PA DP_PWRDN/ BYP2  GPI O_13/ PB_DP_PWRON BYP2| 14 TBT_B_DP_PWRDN ) e PCSESS0R AGREES TO THE FOLLOW NG:
sy DP_TBTSNK1_AUXCH C N C3639 1|2 DP_TBTSNKL_AUXCH N ., - - o= || TO MANTAIN TH S DOCUMENT | N CONFI DENGE 36 OF 132
0. 1UF | I'38% &% For unused port, pull CONFIGL, CONFIG, LSRX, HPD and CIQ_SEL low (10k). All other port signals can be NC i g 13 Qg% SSBEF:L ITIN WCLE OR PART
8 7 6 I'V ALL RI GHTS RESERVED
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s =PP1VO5_TBTLC RTR

272? MW (Single Port)

250 mW (Dual Port)
EDP: 1000 mA

=PP1V0O5_TBTClI O RTR,

2222 MW (Single-Port)
2700 MW (Dual - Port)

EDP: 3000 mA

1C3705
=

=PP3V3_TBTLC RTR; 3 a5

SYNC DATE=11/14/ 201
— —

Istc WVASTER=)5_M_B_KEPLER

1C37 1C37 1C37 1C3714 CRITI CAL
= —— 1.9 = 15,0 = 15,0 = 1, OUF 310 | yeoipo v OM T_TABLE voetro | KiL
2 ogg 2 oggi- 2 oggi- M 2 oggi%m 212 | vecipo_oN u3600 voctpo | K15
J14 | yocipo_on CACTUSRI DGEAC  yoopp | L10 C3740 C37411 C3742: C3744 1| C37451
T vy (e s, v [ N -1 og T opE L I
J8 | vocipo_on vecipo | M1 X5R. %H\ﬁ X5R. %H\ﬁz XER 7 , i . i 2 By
K17 M5 Ba6TY Ba6TY BTy PERGEY 7| OGR! 65 158
1 C:3 C:37 1 C:37 5 VCC1PO_ON VCC1PO Lo
L 1 0 170 70 VOCLPO_ON VCC1PO
T, 8% 8% T 28 Ul4 | vecipo_oN veeipo | N4
361 361 361 V7 | vecipo_oN veeipo | P11
V8 | vocipo_on VCC1PO 212
L gg VCC1PO_PE xgizg =7
Smes 3 SR
Gl6 | vecipo_PE > VOCIPO |
Gl8 | vecipo_PE VECLPO o
Eig VCC1PO_PE VOCLPO | 222 MW (Si ngl e- Port)
VCC1PO_PE W 250 mw (Dual - Por t)
’;";2 VCC1PO_PE xgz 7 ' E€0P: 240 A
Tro | VCCLPO_PE veesps |17 C3770 C37711 C37721 7741 1C3760
VCC1PO_PE 1. 0UF 1. 0UF —— 1. 0Uf - ouF - QUF
V15 | vecipo_PE veesps_ciof L18 Li{;f VT T Lg;{;f—— é\ﬁ
V19 | vecipo_pe vecspe_ciof M8 KSR 6T KSR 6T 2 KSR 6T 2 SBRGTY 2 —F Foo 1R
xi VCCLPO_PE vocsps_a o] _Ri8
VCC1PO_PE vocsP3. P :1;
i VCC1PO_DPAUX xgz?g His
VCC1P0_DPAUX vocaps op | ML
ADL | yss VCC3P3_DPAUX | MY
KI3 | yss
K9 | vss
L12 | yss =PP3V3_S4_TBT ¢ 5 55
Lig vss vocsps_poc | K7 P 10 m
vss
M3 | yss vsspE | €22 C3790
M7 | yss vsspE |24 1.0 F;
M | vss vssPE | A X5R. A
NIZ | yss vespE |06 0201 1
NI6 | yss vsspe |8
N8 |vss vsspe | D21
P13 | vss vsspe | D23
P17 | vss vsspe |_E4
P9 |vss vsspe | _F11
R12 | yss vsspe |_F13
R16 | yss vsspe |_F15
R8 | vss vsspe | _F17
T13 | yes vespE |_F19
T17 | yss vespE |_F2L
T9 | vss vsspe |_F23
U2 | yss a) vsspe |_F5
U16 | yss vsspe |_F7
W | yss 6 vsspe |_F9
V9 | vss vsspe | _&20
vsspe | _H21
A2 | ysspeE vsspe | _H23
A24 | ysspe vsspe | _J18
AALA | ysSPE vsspE | _J20
AA20 | ysspE vsspe | K21
AA22 | \sspE vsspe | _K23
AA8 | \ssPE vsspE | _L20
ABLL | vsspe vsspe | ML
ABL7 | vssPE vsspe | M3
AB7 | ysspE vsspe | _N20
ACLO | ysspe vsspe | P21
ACL2 | ysspe vsspe | _P23
ACL4 | ysspe vsspe | _R20
ACL6 | ysspe vsspe |_T21
ACL8 | ysspe vsspe |_T23
AC20 | ysspe vsspe | _UL8
AC22 | ysspe vsspe |_V13
A | yssPE vsspE | V17
A | vsspE vsspe |_V21
ACB | yssPE vsspE |_V23
Bl | ysspe vsspe |_Y11
B7 | vsspe vsspe |_Y13
C10 | vsspe vsspE |_Y15
C12 | ysspe vsspe |_Y17
Cl4 | ysspe vsspe |_Y19
C16 | vsspe vsspe |_Y21
Cl18 | ysspe vsspe |_Y23
0 | ysspe vsspe | Y0

Thunderbolt Host (2 of 2)

d} Appl e I nc.
®
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11 NOT TO REPRODUCE OR CCPY I T
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CRI TI CAL

Page Not es
S| 8409DB:
povr 1350 oo b 1 e Vas(max) 30V Thunder bol t 15V Boost Regul at or
- —PPvI N SWTETEST (8 15V Boost | nput) (T:SIT Es $A$ Vost s o 1oy R T oA
- =PP15V_TBT_REG (15V Boost Qut put) N LV, th)y: -1.4V .
 PRAVS_TBT_PSVSTETFET (3.3 FET I nput) %?89%5 Rgzgon;: omohm @4, 5 Vas TBIBST. Y
- =PP3V3_TBTLC_FET (3.3V FET Qutput) . _=PPVI N_SW TBTBST B& ld(max):  3.7A @70C 3. 3UL 6 5A
- =PP3V3_SO_TBTPWRCTL
 -PPIVOS_TBT_PIVOSTBTFET (1.08V FET 1 nput) 813V Input » PPVI N _SW TBTBST 1YY\ 2_, TBIBST BOOST __
- =pravos_TarLC, FET (1. 08V FET cupu) Changes required < RERES-W BFFES: TBTBS Y TBTBS IHP N NERECW BITFES: 35
for 2s. TBTBST: Y TBTBST: Y Veltage not specif1ed nere, Eysicye S
Signal aliases required by this page: 1 - add property on another page.
" rer aweoL R3§7%0K G C3}8U§:O TBTRST Y
- =TBT_RESET_L Nﬁlg p— 2 2, o N olololale R38891
bg 2 o NN 9
BOM options provided by this page: 4 202 N < 7 %
TBTBST: Y - Stuffs 15V boost circuitry TBTBST PWREN DIV _L = CRI TI CAL Y iﬁﬁ
TBTBST: Y TBTBST EN_WLO evwio TBIBSTY g
2
R38811' U3890 TBTBST_SNS
50K LT3957 SNS2 XWB895
N{:l?, TBTBST_| NTVCC | NTVCC N 3
b5, 2
TBTBST_PYWREN L . TBTBST_VC e 1BIES] VTSB’\}SBST: v
TBTBST; Y TBTBST. Y| TBIBST: Y TBIBST.Y TBTBST; Y oI BST:- Y 19 ne TBTBST: Y R3895!
{ole QB80S | \op C3890 |+ C3891|r C3892 1 R3893 TBTBST_RT RT 13888 137K
- SSMBNBTEEAPE |- 2%8%7’%:: 2%8%7’%_: 2%8%7’%:: £ ?%/PF M:-lé
H H ik A e A e TBTBST_SS ss ? G <Ras
5 sfest, FB TBTBST_FBX
JBTBST: ¥ TBTBST: Y SYNC NO STUFF TBRTSESBS gl
— S = R3892 1C38 13894 1 3889 3896
w5 > % . og%gossw - 05, 33UF SGD D -4 10%0 ok
s s r>— TBT_B_HV_EN et 2 im 2 Gt wor TR SRR 2 S 7
<Re> G\D TBTBST SG\D <Rb>

TBTBST: Y
D3895
PDS540XF
PWRDI 5

3

PLACE_NEAR=C3895. 1: 2 nm

OV T_TABLE
1C3895 | |1E3887 |1
L7 70F | LU L g
N %gw T, %gw T, 3
2 2 3RV 2
o 835 R O
TBTBST: ¥
C3896 |1
o, =
POLY- TANT |2
CASE- D3

WLQ(falling) = 1.22 * (Rl + R2) / R
WLQ(rising) = WLQfalling) + (2uA * R1)
UVLO = 4.55V (falling), 4.95 (rising)

& CLKREQ# |sol ation

TR W BFFED 3

SGND shorted to
GND i nsi de package,
no XW necessary.

Vout = 1.6V * (1 + Ra / Rb)

33UF- 0. 060HM

=PP15V_TBT_REG .

5 %95\/ @1.05v 11.5 mthm Max
XgR
0301

EN Cl O PWR L

o T30

. =PP3V3_SO_TBTPWRCTL . TBTBST: Y
) TBTBST: Y
—=PP3V3 TBTLC RTR; 32 35 E NB N3 7 FEAPE 1R3888 R3850
i Wt 330K ws _TBT_A HV_EN 2 0 1 TBT A HV EN RC
<] CRITICAL 11RO305|;(07 N Low 120w
SSNBK%‘;QV o U3V§DOO ;oé‘éow s ' g ZT::TXB?TS: 31:;\1 . N&;%gBF C3850 1| NO STUFF
Y SLGAAPO16V 2201 : 1Léw
SOD- VESM HF| — —_ .
3 TN =PP1V05_TBTLC, 1%53’; Y TBTBST: Y e 4&,4,;,3_ - X5R- §501
» o TBT_EN LG %KT 0 330K N
&) ~ AT
yé_ EF DFN1006
« @p IBT_EN_LC 1SQL 2
= oD =TBT RESET L TBT _PCIE RESET L oD =
Platform (PCle) Reset DLY = 60 ms +/ - 20% _
= 29 40 60
EN
— =TBT CLKREQ L
v BT CLKREQ L F—¢ 7 7= TBT GKRFOTSOL L R3860
Pul 1 -ups provi ded by S8 page NO STUFF oo HRM VRKE_BASE= w5 _TBT_B_HV_EN 2 AW TBT_B HV _EN RC
[Te] o 1/f%§W
201 C3865 1
TBT "POC' Power-up Reset NS=E66" 1LéN
= Intel investigating whether RCis sufficient. 1N444|§|HLP- 7 X5R g’Eo
K A
TBT_EN LC 1SO_R =PP3V3_S4 TBT I
3.3V TBT "LC' DFNL006
U3810
TPS22924 =PP3V3_TBTLC FET, ~|CRITICAL Pull -up: R3610
=PP3V3_S0_P3V3TBTFET A2 AL [ ox currem - 2a (850 VDD __=PP3V3_S0_PCH _GPl O 17 15 10 20 25
B2 | JVIN vout([ B1 2 lsense U383 (QRESET RS TBT_PWR ON POC RST L oD
R381IT CRI Tl CAL TPS3808 'R3830
1) ele TBTPOCRST CT 3 et N Ve lhd  TBTPOCRST MR L @825 100K
C38101 G\D ap  pAD SSVBNB7FEAPE w2 350w
[O)
1 1 = 1C3811 3 1C3831 C383O 1 - . sorses | & 2201
R3810 %&%JF H047UF CLUE == TPS3808G25
10K —Fx Q’ }ié\,, égz Wt = 2.33V +- 2% O[3 [» TBT SWRESET L ez
1 iﬁ}f\/ NO STUFF |“ § 2 Del ay = 27.3ns 3825 @ ~
2 1
= —— 330PF
= ~ 1%
. 56, M
R3%12 1.05V TBT "Cl O Switch
2 1 BT_EN_LC RQ « =PP1VOS_SO_PIVOSTBTREG =
VY =PP3V3_TBTLC RTR Us820 PART NUMBER | QrY DESCRI PTI ON REFERENCE DES
1/ 20W
e 1 TPS22920 =PP1V05_TBTCI O FET , 13850811 4 AP, GER 4. 7UF, 10% 25V, X65, 0603 {3895, C3897, C3898, C389A  CRI TI CAL
R3820 A2 osP Al Max Current = 4A (850
%o(/?’OK B2 ]VI N VOJ’[ Bl
20W < c1 u3820
P1VO5TBTS0_PGOOD 1
L FIVUOIBISU FUEJIMD ~+me 2
TBT EN Cl O PVWR D2 CRITI CAL Part TPS22920 W
1387 S Type Load Switch Thunder bol t Power
6 LJF QS R(on) 8 nthm Typ
d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
THELINECRISTL ON OONTALNED LEREI N | S THE

ERTY_OF AP

PRGPRI Pl
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7 6 4 3 2

%E%OABLE PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
BB eAA33™ 117S0002 4 RES, OOHM 0201 L44[70, L4471, L4473, Lp474
1YY Y L2 PCl E_AP_R2D PI _P 1 szg 2 1UE PClE AP R2D C P@’ o 3V S3 WLAN FET
0. 6NH+/ - 0. INH- 0. 85A 10%| [ DevR- cerm2
NOSTUFF
LA L CAATT
T i(”/ == Oyt UF DEBUG CURRENT SENSE RD135 connects to PP3V3_W.AN_F U4450 Mex Qurrent = 24 (859)
7520 7 PCIE_AP_R2D P 2 X5k, CERM 2 g . CERM TPS22924
0201 o 2« =PP3V3_S3_WAN 2 AL PP3V3 WAN R
7536 7 PCl E_AP_R2D_N B2 Vi N VMW
L4ds1 | Al RPORT CRI TI CAL AEESS IV U4450 D
1(YYY L2 &£ POf AP RRDPL N 11120 1UF  POE AP R2D C N ey s o o PM_WAN_EN @
0. 6NI—|+/-O.012ISIH- 0. 85A 10% | [ 18%R- cERO2 BTPWR S4 ao e
1 - =
. 04\1054;U2FF OM T_TABLE NOSTUFF  puace_near-34400. 29: 2. 54w .. PP3V3 S3RS4 BT F L4415 3 _— —
1 M N_LINE W DTH=0. 5 rm 2 1 = R(on) 18.3 nohm Typ
L g 1UF _C‘fl‘b7F3 VEARERETS0 2 ™ [+ cpans PP3V3_S4_ BT, oy e o,
2 g-CERM — 10% 0. 010F FERR 120- OHMW 1. 5A
0201 2 XBR; CERM T W | e resasor 272 samma
BTPWR: S3
L42B/‘I 3T—TABLE = = L4416
= _ PP3V3_S3RS4_BT F .,
. 1YY Y \L2 . POLE_AP_D2R P gy 7 17 75 2 (YY Y+ =PP3v3_S3 BT,
0 /- 0. 1NH 0. 85A NOSTUEF FERR- 120- CHVH 1. 5A BTPWR: S4 =BT WAKE L gom 4
llc4 YR llc4475 - USB BT_CONN P LAcE A9 27:2 S0 10 e
UF UF CON
> gg’- NOSTUFF > gg’- e USE BT N_N NOSTUFF BTPWR SOD- VESM HE |23
7 3 7@%-.— T 835, RV T 8351 RV 'R4417 R4418* _| e
i @% Laa7a—1 Frow 2 - N Rl O POAER CONNECTOR
. 1YY L2 = PCIE AP_D2R N gy 71715 2201 201, o c* s CRI TI CAL
0 /-0. 1NH 0. 85A NOSTUFF L lve | S J4400
Jimz?'?%“ o201 L CA4TT —— 2l w410 wle = 504050~ 0691
ot UF OM T_TABLE o UF == PI 3USB102ZLE M RT- SM
2 {0 NosTuRF 3! R4416 TNl 7 — 0
&3k, ceRv K3k, cerv %5{( CRITICAL %
ow 1o
| 1 2
. o
90-@&9?’0% e bt . =PP3V5_SO_RDRVR T2 C
DLPLIS BTPWR: S4 G\D s =PP5V_S4 RI O aly
o5 7 q@m_PCLE_CLK100M AP_CONN_P (Y Y Y L: PClLE CLKI0OM AP_P am e R4411 ° 5;,'25 X3WSiNR'FO o
— on 20 38 36 27 10 7 PM SLP_S4 1 2 BTMUX_SEL o
550 7 @oPCLE_CLK100M AP_CONN_N (Y YY \s _PClE CLKI0OM AP_N amr v 16w NOSTUFF Sl GNAL_MODEL=MU0O_M.X 20
PLACE_NEAR=14410. 42: 2. 54M 1 C44161 RA42
0. 01 F;:: o 0 PLACE_NEAR=J4440. fi: 2. 54MV
SEL QUTPUT Cé A 1 2  OND VO D=TRUE PLACE_NEAR=14440. 2: 2. 5aMv
| 5 A, 1C4493 |1 C4490 | CAA91 [ CA492 | 1o a6
Rl O FLEX CONNECTOR L[ b SRR T g ses
H USB_BT 1 g 4 g g g g .
CRI TI CAL — 1 4420 —F BEiEM |2 B | 5 |7 i3 R
G\D_VO D=TRUE
J4410 15PF PLACE_NEAR=J4%40. 1. 2. 54MM ¥ PLACE_NEAR=J4440. 4: 2. 54M
DF40CG3. 0- 70DS- 0. 4V NOSTUFF 1|2 |
F- ST- SM =
72 71 2 USB3_EXTB_RX_N
25V @7 19 74
/ fpo
o PM SLP_S3_L 2[ o] USB3_EXTB _RX_RC N GND VO D=TRUE li USB3_EXTB RX Py 7 15 7«
66 39 3 36 27 18 7 [T PM SLP_S4 L 416 o3 USB3_EXTB_RX_RC P GND VOl D=TRUE. VG TETROE Ofép%]' GND| VO D=TRUE
2 7 T} LSB_EXTE OC L 6lo o2 usB3 EXTB TX_C NCA4402 0. 1UF 4 ), ~ USB3_EXTB_TX_Ngr 10 7 NOSTUFF| 172
USB_EXTB_P 8 7 G\ND_ VO D=TRUE ™ <
74 26 1CEY w8 B & o0 O A 1T 10996y ga01 0. 1UF . GOV D=TRE 2
4 20 1D EX 10 0 USB3_EXTB TX_C P QDO D=TRE C4401 O 1| 2USB3_EXTB TX_ P &Y w255 =PP3V3_S4 SMC
1 _g g_ 11 LB VO DA ROE = | 10938y 9201 R%?Pzzj_
- D =1 2C HDM RDRV SCL 16 | oolts WDM |G CLK C N am o GND_VO D=TRUE 105 GNP_VO D=TRUE s _=PP3V3_S0_HDM
= _/\M,_ PLACE_NEAR=U4430. 5: 4nm
¢ | 2C_HDM RDRV_SDA 18 [0 o7 HDM _1G CLK C P amron 1 C4430 B
2 o SDCONN_STATE_CHANGE_RI O 205 oo 1/2@,_0w U2 X
+-@m___HDM G DOC OLK 220 21 HDM _| G DATA C N<2> Vo 1 - gg} 'féo‘f?o
24 23 - CERM
+ > HDM_I G DDC_DATA 2l o2 HDM "1 G DATA G PS32 am e e 83b1 %o
_g g’ 74LVC1IGDOGF ¢ = 2201
™ I PCl E_CLK100M ENET P ECH el IFE HDM _| G DATA C N<1> am e soreel 2 HDM _HPD L (17 56 a0
177 I PCI E_CLK100M ENET_N EZH el IET! HDM | G DATA C Pg‘g\‘g ;;x@,m + @g—HOM _HPD 244430 I ok v ohe 2 ovs. 3
a2 =| 2C X29THVMSNS SCL 34 33 - . . a1 HPD sin gh: 2.0V-5.3V
AZE 1 2C X29THVENS SDA 35 88 35 HDM | G DATA C P<0> . Supervi sor & CLKFREG # | sol ation o HPD sink Low. 0.0V-0.8V
<& =ENET_RESET L 38 37 HDM | G DATA _C + e _
- Em PCLE_CLK100M AP_CONN P 0 88 39 RO vor=TROE<D Delay = 130 ms +/ - 20% 5
0 55 7 > POl E_CL K100M _AP_CONN_N 2|5 ola HDM _HPD L @ 7 5 1
a4 43 PP3V3_WAN F, 2 10 a0 —PP3V3_S3_W.AN, 2 o =
—g g—_ APN: 31150302 re—
w0 D PCl E WAKE L 8 47 PCl E_ENET_D2R P oD CRI TI CAL -
AP_CLKREQ Q L 502 O s PCl E_ENET _D2R N 7ar s 'R4453 |'R4454 Vo)
P AP_RESET CONN_L 5212 O 51 o 100K 232K 1C4440
D E BT_CONN P 5[0 O 58 POl E_ENET_R2D C P \ & Fip Fiow a0 - SpeF
. £B BT _CONN_N 56 [0 OTss Pg E_ENET go g N . 202" 2402 SLEAARO4LV 2 @y
7 ICED =5 1° O am s P3V3W.AN_VMN TOFN 402
w0 7 o W Fl _EVENT L ez'gg'ﬁ PCI E_AP_R2D N am 5o s
ENET_CLKREQ L 64 88 63 PCIE_AP_R2D P am s
. SD PYR EN 66 | 5 o] 6s 367 @AP RESET_CONN L - 4 AP RESET L
. =PP3V3_S4 RI O 68 | oler PCIE AP D2R PI_P oo 7w s m
70 69 PCIE AP_D2R PI_N
. O O oD 7 %6 75 6
1 441G e e D A’;POP_\QT;E%NL pen R SYNC_VASTER-NASTER e A
/'I.UF 74 N\ 73 s 7 > AP _CLKREQ QL - 7N LS\ G) oo e
3 O - T RI O CONNECTORS
I A58, cem R4455 ]
= i%"lsw d} Appl e I nc. _
= — 24 -ZL -l— S
516S1058 = NOTI CE OF PROPRI ETARY PROPERTY:
*NOTE: This connector is shielded 70P Hirose Receptacl e. €L PREPRIETANG PROPERIY OF-APRLE | NG, 5 T
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»+ 07 SATA SSDRHDD D2R P

14 517 _SATA SSDRHDD D2R N C45

D2R Passi ve DeEnphasi s
VALUE: 0.0 DB

2 aovao-re

NOSTUFF

' 4518 & C4517 Placenent Note:
"It is critical that these two shoul d be near

to ULB00O pin AML and AMB.

GND_VQl D=TRUE

PLACE_NEAR=U1800. AML: 5MV
GND_VQl D=TRUE

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

PLACE_NEAR=U1800. AVB: 5MV

1o sr s SATA SSDRHDD RRD N [CAS521 112 cowoeme | ., SATA HDD RD RC NCAS221 || 2 cowoms SATA HDD R2D C N s ar e
%25V NP T . 10%16V X7R- RM 4
NOSTUFF
1e 2 » _SATA_SSDRHDD R2D P CA524 1|12 awwome 0, SATA HDD R2D RC P CA5251 || 2 oowoms SATA HDD R2D C P .
59%25VNP T . 10%16V X7R- RM 4
R4510; , 2 apvapme
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- OHM 4A Rod.'goglo
o
516S1035 (recpt I o082
1 =PP3V3 SO _SSD,
4 3
CRI TI CAL PLACE_NEAR-L4500. 1: 2\ I SNS_SSD P o
J4500 G55 “TUR I SNS_SSD N o =
DF40CGL. 5- 48DS- 0. 4V %
49 o~ "'50 L
) = PLACE_NEAR=L4500. 2: 2MV
1 2 =
3 00 4
5 00 6
o0
7 8
o0
9 10
o0
11 o0 12
13 00 14
15_g g_ 16
15[ 0 20 coweme o SATA SSDRHDD D2R P 4+
21] 5 5122 aovacme > SATA_SSDRHDD D2R N7 47 74
23 24 g
o0
07 D SMC OBl TX | 25| o 126
w0 %7 T SME dOBT RX L 27| o 28
29 o0 30
31_g g_ 32
35 0 o ]38 cewoms o SATA SSDRHDD R2D P ;4 1
L D R o SATA _SSDRHDD R2D N ; 3 74
39] 5 o]0 e
41 42
o0
43 5 ol
45 00 46
47 00 48
51~ 52
N\
51
: PP5V_SO_HDD FLT FERR- 70- OHM 4A
2 =PP5V_S0_HDD ,

0603

pulace AR5 30: anm

: 04/15ujﬁ0 : C4/15UJFE 1
I%@g@ ﬁ%@w

CE_NEAR=L4510. 1: 2MV

PLACE_NEAR=L4510. 2: 2MM

SYNC_DATE=MASTEH

ISYNC NMASTER=NMASTER
TTILE

SSDY HDD Connect or s

d} Appl e I nc.
®

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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74 19 (TR USB3_EXTA TX P

C4611 0-1UF 4

1 " 10906V 201
OOEN. el

GN\D_VO D=TRUE

CRI TI CAL

CRI TI CAL

I

GN\D_VO D=TRUE

2 2
D4610 D4611
N % ESDOP2RF- 02LS, % ESDOP2RF- 02LS
TSSLP-2-1 TSSLP-2-1
1 1

GN\D_VO D=TRUE

USB Port Power Swi tch
Left USB Port A
s =PP5V_S3 LTUSE
CRI TI CAL
PM SLP_S4_L 04600 CEI4TI ggl_
TPS2557DRE FERR- 120- OHM 3A CRI TI CAL
2lino  aum LTUSB A ILIM . 1 2 _PP5V S3 LTUSB A F
L 3hin: a7 T ECR-VY BIFES: 35 n MHEENE‘WB%S' e 514- 0835
2 o USB_EXTA OC L S USB I LI M » 46051 AGESSY T S J4600
< NO_TEST 0. 10 USB3. 0- LEFT- D1
USB PWR E 4 |en - ci NS CRI4T L F- RT- TH
e | RA4S0L! i 90w 1
e —ean 12 = T = USB3 EXTA TX C P2 gvery,
CRI Tl CAL CRITI CAIf - o Yy 2 USB_EXTA MUXED N 1 4 1 USB3_EXTA TX C N 31 cery
21 C4696 1 0416099 C4691 2 | R " o
F —220UF- 35MOHV-—— 628% T o USB I LIM B  USB_EXTA_MUXED P 2L, 22 USB LTI N >lop
N §_2 1o égz ECV. ™ NO_TEST=TRUE] 22,USB LT1 P 6 | Sor
2 caBE-go g 71 oan
R4600* A o 4 4 o USB3_EXTA RX H P 8 | Sy,
22.1K 999 2 USB3_EXTA RX_ B N9 [ oo’
1’25’%’ 6VBUS 10 OGND
2
1G\ND 11 o
12 o
. D4600 EH D
CURRENT LIMT (R4600): 2.19A M N/ 2.76A MAX = RCLAMPO582 14
SLP1210N6 15 o
CRITTCAL 16 g
17
=PP3V42_G3H SMCOUSBMUX SI GNAL_MIDEL=MO_MIX R4620 8] °
SMC_DEBUG_YES 1,0 5, &NDb_vaD=TRUE 19 g
SMC_DEBUG_YES 'R4650 n
C4650 1 10K '™ 2o
0. 1% 7 f— ;?E‘é" 1 22 g
2 2 23
SMC_DEBUGPRT 53001 5 | vl 1 2 Ciléip%o GND_VOI D=TRUE o
SMC_DEBUGPRT_TX_L 4w usE50 v-|2 172
Pl 3USB102ZLE 1/,
7 |or TQGFN o5y
5 CRI TI CAL [£2¢
ISMC_DEBUG_YES NOSTUFF =
e 8B4oer " seLf 10 SMZ_DEBUGPRT_EN_L e s 7010 7 qom—USB3_ EXTA RX_N
SEL=0 Choose SMC
SEL=1 Choose USB 74 19 7 (OOT} USB3_EXTA RX P
NOSTUFF
NO_XNET_CONNECTI ON=TRUE 04621 b va D=TRUE
SMC_DEBUG_NO ,| ORI T CAL ey
R4651 D4620 1
1,0, NO_XNET_CONNECTI ON=TRUE ESDOP2RF- 02LS 2%
TSSLP-2-1 N5V
%,{fl/gw SME_DEBUG_NO 1| GND_VOI D=TRUE 20
fob" R4652 -V BETRU D4621 crimical | RA821 ap vao-rre
N %TESSSIEQPZZﬁF- 02LS LA RN 2
AN 136w
M:-l 6'\4\/ GND_VO D=TRUE 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

SYNC _DATE=08/ 24/ 2011
——

ISYNC MASTER=J5_AMD

USB 3. 0 CONNECTCORS

d} Appl e I nc.
®

IV ALL RI GHTS RESERVED

NOTI CE OF PROPRI ETARY PROPERTY:
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8

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 | pooann (1 BFY) ANOOLE2 g SMC_ADCO am
oy @y LPC ADSL> 00000 gy AlSlipoan ANl EL o SMC_ADC1 am
75 a1 17 7®|—PCAD<2>—“£LPOJAD2 OM T_TABLE Al No2| F2 - SMC_ADC2 ) o
75 a1 17 7®|—PCAD<3>—“ﬂ LPCOAD3 Al No3|_F1 - SMC_ADC3 ) o
75 25 7 LPC CLK33M SMC 112 | PooCLK Al No4|_B3 - SMC_ADCA am «©
75 a1 17 7 LPC FRAME L wp— D125l PCOFRANE* AINOS| A3 g SMC_ADC5 am «©
25 SMC LRESET L - CL3L POORESET* ANoB| B4 g SMC_ADC6 am
4177 LPC_SERI H13 || PCOSERI RQ ANOTL AL o SMC_ADC7 am «©
a1 7 o PM CLKRUN L (D) g CLIHL PCOCLKRUN® Al Nog| _BS - SMC_ADC8 am o
25 18 7 iy PC_PVRDWN L - L3LPCOPD Al Nog| A5 - SMC_ADC9 am
0 om—SMC_RUNTI ME_SCI_ L &—15LPcosal Al N10|_B6 o= suocaom SMC ADCIO e
2 @ SMC WAKE_SCI _ L - B12 |pks Al N11| A6 @cEce staod soen SMC_ADC11 am «©
Al MZG_‘%@ a0
7@y SMBUS SMC 0 SO SCL (D) quegpEL0Ji200SCL A3 @2 SMC_ADC13 w0
77 AZ@MM‘D—“&' 2COSDA Al N14| BL SMC_ADC14 a0
a2 @ SMBUS SMC 1 SO SCL (D) g Mli2cisa Al NLS| B2 SMC_ADC15 w0
7 gry—SMBUS SMC 1 SO SDA (D) e Nli2cisDA Al NL6|_ &2 SMC_ADC16 0
77 22 7@MLCD_“_WI 2C2sCL Al m?m_mmmM@ a0
72 @ SMBUS SMC 2 S3_SDA (D) g MBI2C2SDA ANzg| HL SMC ADC18 w0
77 AZEMSC‘——L@_“_LBI 2C3scL Al MQFQ_‘LMMEM@ a0
77 az@MSDA—(m_“_KBI 2C3SDA Al WUW_MMEM@ a0
wo@>—SMBUS SMC 4 ASE_SCL wccmacecos gy NI 2C4SCL Al N21| A7 1 0
AOMALWME_“_WI 2CASDA Al WZ%_MMEM@ a0
a2 7®ML(D_“_MI 2C5SCL Al I\Q3AB_‘MMQCM@ a0
a2 7 SMBUS _SMC 5_G3_SDA N3 || 2c5SDA
=t e = (D .| K2 CPU_PROCHOT_L 10 0 72
1 QT SMC _FAN O_CTL L1 [PVB/ FANOPWD co+ KL - SMC_VCCI O CPU DI V2 a0
a6 SMC_FAN O_TACH e L13 |PM7/ FANOTACHO ci-[ L2 SMC_S5_PWRGD VI N w0
5 ) SMC FAN 1_CTL ; CL1 |pKe/ FANOPWML PCs/ C1+ L1 §I DESCRI PTOR OVERRI DE L oo =5 o
s D>—SMC_FAN _1_TACH 212 IPK7/ FANOTACHL  T3CCPL/ P35/ C2-| C5 CPU CATERR L w7
; IP_SMC MPMb_LED PWR S PN/ FANOPWRR  T3OCPO/ PI4/C2+H D5 oo CPU THRMIRIP 3V3  ~amuw
7 %MH_DNPI\B/ FANOTACH2
SSI 0CLK/ PA2| M2 PM EN 40 66
8 SMC _SYS KBDLED L11 |pNa/ FANOPWS SSI OFSS/ PA3|_MB PM_DSW PWRGD 18
w0 @om—SMC T25 EN L 12 PN/ FANOTACHS SSI ORX/ PA4|_L4 SMC _DELAYED PWRGD 35 40 66
10, SYS_TDM ONEW RE NLL pNs/ FANOPVIVG SSIOTX PASL NL g SMC_PROCHOT oD «©
56, SYS ONEW RE ML IpN7/ FANOTACHA
o T HI SI DE_| SENSE_OC * J4 |PH2/ FANOPWG ULRX/ Bo| F11 SMC_DEBUGPRT_RX L 38 40
© D SMC_ODD DETECT - J2 |pPH3/ FANOTACHS uLTX PB1| _E11 SMC DEBUGPRT_TX_L 38 40
Toccro/PBSl FA_ g 0 SMC SYS LED o«
w@CPUPECL R~~~ e @ IPFOORX TOCCPL/ PB7| 3 gy SMC GEX THROTTLE L~y w0
0 ) SMC PECI L - 6 |PECI 0TX
SSI 1RX/ PFOW_‘W&EEM@ a0
0 Bl L_BUTT L ML3 [PPo/ | RQL16 SSIITX PRI N g cemsacaeSPl _SMC MOSI gm0
w0 —SMC_DP_HPD L - 12 IPP1/ 1 RQLLY SSI1CLK/ PF2| L10 i con cracc aePl  SMC CLK oD
© —SMC_PMVE_S4 WAKE L -0 lPP2/ 1 RQLLB SSI 1FSS/ PR3 K10 gy iceomsuocaoeSPl _SMC CS L yomyao
© >—SMC_PME_S4_DARK_L - 12 |PP3/ 1 RQLLY PFA| LS g S5_PWRGD am
56 40 (OO} SMC_S4_WAKESRC EN ¢ 313 |ppa/ | RQL20 pFs|_K9 ¢ PM PCH SYS PWROK ) 16 24 o6
NCX2{PP5/ | RQL21
N For e pacace NCse2B|PP6/ | RQL22 WroccPo/ PGal K7 SMC DEBUGPRT _EN L 3
20 ry—SMC LI D - K6 |pP7/ 1 RQL23 W0OCP1/ PGB L7 g SMC GEX OVERTEMP o
0 qom—ENET_ASE_GPI O (D) e D4 |pQo/ | RQ124 wr2ccPo/ PHo|_K3 ALL_SYS PWRGD 24 66
49 40 [T SM5_I NT_L - E4 IpQi/ 1 RQ125 Wr2ccP1/ PH1| K4 - SMC THRMIRI P oo o
56 40 @M‘_FSP@/ | RQL26
a0 G_PONERON L - N5 |pQs/ | RQ127 WI3CCPo/ PH4| I3 - PM PWRBTN L [ 15 2
66 36 27 18 7 PM SLP_S3 L - N6 |pou/ | RQ128 WI3CccP1/ PHs|_HA PM SYSRST L 718 25
66 38 36 27 18 7 PM SLP_S4 L - K5 lpqe/ | RQ129 Wr4CCcPo/ PHe|_H3 MEM EVENT_L a0
w o > EMSLP_S5_L -0 lPos/ 1 RaL20 waccPl P & g SNC ADAPTER EN  goomy us ao se
47 40 7 (TR> SMC _ONOFF_L - L6 |pq7/ 1 RQL31
T100P0/ PI0L_CO ooB1_RX_L 7w a0
07 r—SMC RX L -3 JURX TicoPy/ PRI B g 0 SMO OOBL TX L mnyisrao
a0 7 @om—SMC TX L - {uoTX T20CP0/ PI2| A9 R RX_OUT_RC P
T2CCP1/ PJ3Q_WWQM@ 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- B 901
C49102 1 1 C4/19U(F):3 1 011%9:4 1 C4/19U(F):5 1 Cétl%CF 6 VOLTAGESS. 3V ?9 TUF
| = — 4 1 —— 209%
= gg - zg — zg ; R4902 4900 > 90
X"’E%Sé-é"lw z z ECV' z ECV' z ECV' —F ECV' %%OW LMAFSXAH5BB Lo
L 2201 BGA
= L SMC RESET |L Q0 Jpsre. 2 T o Tad G0 SMC_TCK
= 57t a0 7 MD—200 NESE 1L up—qRSTy T_TA 210 SV TNVE 7%
QO TVS| 7 40
1 04/19U(%7 1 011%98 s 04/19U99 w50 ramy W FL_EVENT B11 |pas ROk vy TG ALL SME TDO™.,
?g:,a —uy T TNy N3 waker oI | BLO SMC_TDI 740
2 g5 2 ghm 2 g5 NC_SMC HIB L Ml 6 4
NO_TEST=TRUE N 22 ne
o SMC_CLK32K g M0 hosoo
£ NC_SMC_XOSCL NLO |xosc1
NO_TEST=TRUE v D3
0 _SMC_EXTAL a2 |oson
o _SMC_XTAL Gl3 |osc1 VREFA+| D2 PP3V3_S5, AVREF SMC ; 0
- | D1
K12 AT VREFA: i/ X\/ws_g O O
wa | C3 GND QVMC AVSE 2 1
E; G\‘DA( E3—I PLACE_NEAR=U4900. Al: 4
E8 Al
E9 Cc7
F10 | | vbD D9
= = 1C4920/1 C4921
4 = L ¢, 01 TUF
E : OEF;F o
GNI 0201 4
. . . . . PP1V2 S5 SMC VDDG! 5
gﬂ@;h&'&f— TFES: §ouddoe 8
1 03':9 0|2 C4F911 1 C4|:91 C4/19U1 04/19uj;54 1 C4/19UJF55 1 C4/19UJF56 1 C4/19UJFE AGEST. 2V K13 | | vDDC J11
p— o 1Y p— Y o o 2.5 K11
BWpE P PR T TR TR TR
402 402 402 402 402 402 402 402 —

1

SYNC DATE:O%/ 20/ 201,

ISYNC NMASTER=D1 _SENSORS
SMC

d} Appl e I nc.
®
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" " : , _ENET_ASF GPI — ENET_ASE_GPI
SMC Reset "Button", Supervisor & AVREF Supply s SE_GA0 N e L ST
.+ _SMC_SYS_LED — NCSNC SYS LED SMC12 PECI SUPPORT
= BASESTRUE ~ NO TEST=TR
w035 =PP3V3 S5_SMC NEM EVENT L PR BASLSTRE O TEST=TRUE
= = WAKE_BASESTRUE —NO TEST=TRUE
IR5000 » _SMC_ODD_DETECT = Ne SMC oPD DETECT _ =PPVCCI O SO_SMC , 4
o o u _=CHGR_ACOK — ST BC ACOK @ w LR RX_OUT_RC — N IR RX QUT RC = 056
5% M N-REGK-W DTHEO, 1 mm 2201 5 _HI SI DE_| SENSE_OC — NC HI SI DE | SENSE_OC » SMC GEX THROTTLE L — NC SMC GEX THROTTLE L SSNBK15ACNF|EVAPE ol
Uyzow PERpE R Y — NO TEST=TRUE NO_TEST=TRUE VEsm |
Pl % _SMC_ADCO — SMC CPU VSENSE w10 _SMC_GEX_OVERTEMP — NC SI\/C_GFX O\/EORIEST AN Kk
Mac M ni: 5V =PPVI N_S5_SNMCVREF SMC_ADCL — SMC CPU | SENSE . » _SMC T25_EN L — NC T25 EN L R —
Mobiles: 3. 42v SMC_ADC2 — NC srvc GPU HI_I SENSE . _SMC GFX_OVERTEMP — NC srvc GFX_OVERTEMP ., 5
NO_TEST=TRUE NO TEST‘TRLE
- ® SMC_ADC3 — SMC DCI N_VSENSE s » _SYS_TDM ONEW RE — NC svs TDM mh%/\rT RE
4w 0 GND SMC AVSS L G ViN SMC ADCA _ SMC DCIN | SENSE - -
U5010 _BASES 72 61 30 1 CPU_PROCHOT_L
VREF- 3. 3V- VDET- 3. 0 SMC_ADCS — SMC_PBUS VSENSE s G PROCHOT L
" SMC_TPAD RST_L SMRL* (1PuSN0003048  RESET* SMC_ADCE — SMC_SSD | SENSE - CRITI CAL
a7 a0 50 7 ry—SMC_ONCEE_L Tgweer ey PP3V3 S5 AVREE SMC ., » _SMC_ADCY _ SC_BNVON | SENSE - oo, 059
8 n =
0\52/(12_ MANUAL _RST L 4 IpeLay  CRITI CALTEE;QJT MNRECk-W b L . _SMC_ADCS — SMC CPU H_ISENSE ., o MENLSAFE
1R5001 c5001 : o2 TONOSTUEF » _SMC_ADCO _ SMC_OTHER HI_I SENSE ., = 3
0%10}9, Li.;_: CEPO?E I CE:}OU%G » _SMC_ADC10 — SMC MEM | SENSE s 7S g2 w0 CPU PECI _R1 CPU_PECI 207
%—T— —T— — . ADC10 AND ADCL1 ARE RED W TH ARAT ON STACK BOARD 0,
22@ x.r,R cmv?xlé 2 g_CERM . SMC_ADCL1 — SMC VOO O I SENSE ., SHARED VI TH COMPARATERS O S 1 [ SMC PROCHOT  mys o S o Fromi o cPu PaH
SI LK_PART=SMC_RST 0402-1 0201 SMC_ADC12 SMC_AXG_VSENSE '
» = = w 2 PM THRMIRI P_L_R
PLACE_S| DE=BOTTOM GND_SMC AVSS 30 40 43 44 80 » _SMC_ADC13 - . | SENSE & p——
MR1* and MR2* nust both be |ow to cause nanual reset. REEL%W br=0. 1 SMC ADCl14 : ~ y \/SE| = 3D 0
Used on nobiles to support SMC reset via keyboard. 39 — = = E I\/BN15AFE
NOTE: Internal pull-ups are to VIN, not V+. w0 s _=PPVCCI O SO_SMC o SMC_ADCLS = 0 L = PANEL_| SENSE = - .
mbu Power "Buttons" » SMC ADCLE = VSNZWE BKSLC'J?";:RUEKLT VSENSE G i SIVC:I.Z SPI SUPPOQ-I_
9 . _SMC_ADCL7 — SMC LCDBKLT | SENSE 4 O SER E5 RESI STORS ARE NO STUFFED NTIL THE TCPOLGDY G 2 SF1 WASTERS | VERI FI ED
SMC_ONCFF_ L o a0 11R(3E’o(|)<97 » _SMC_ADC18 SMC_AXG | SENSE . L SMC_ THRMIRI P 5o 20 RS021
o T -
— NMAKE_BASESTRUE _ NO_TEST=TRUE 39 1 2 Qo 1 s
R5016! Hoow » _SMC_ADC19 — NC SMC_GPU_P1V35_| SENSE {_SPL_SMC M SO 2 Pl MB M SO
PLAce s pezeortam Q) 2201 » _SMC_ADC20 — NCSMC T25 | SENSE Ly PG REACRRO. 2 17
18? - SN VEOLO CPU DIV g SMC ADC21 — NC SMC_PCH OORE | SENSE R5022 o0
25 i a9 NG TESTTRE Pl | 1 | a1 50
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN 1R5096 2 _SMC_ADC22 — SMC XZQ | SENSE a0 1/;?6\,\, R5023 PHAGENERRECGI0. S
100K —BASE=
0w » _SMC_ADC23 — SMC TBT | SENSE w0 w m—SPL_SMC OLK ’\/y\,2 e SPL M B OLK oy i 0
= 1 » _SMBUS SMC 4_ASF_SCL — NC SI\/BUS SMC 4 ASF_sal R5024 1/’%_8W
. . 2 - NO_TEST=TRUE 15 201
SMC Crystal Circuit L » _SMBUS SMC 4_ASF_SDA — NCSI\/BUS SMC_4_ASE_SDA » mm—SPL_SMC CS L 1 SPlL_ MB CS L om0
= — IO TEST=TRUE =Y, PLACE_NEAR=U6100. 1: 1VM
R5010 - OB =B P e R5058 " wws =PP3V3_S5_SMC
RIS w03 _SMC_PVE S4 DARK,L SDOONN_STATE_CHANGE_ SNC © = PM THRMIRI P B L 19-3K,  pM THRMIRI P L s w03 250 _=PP3V3_S4 SMC
s XTAL 1 SMC_XTAL_R ] WTEBTB"S\MEKRUEE L ’\/5\%\, am
1% CRI Tl CAL = = 5 5%
" Y5010 OM T_TABLE w0 50 CPU_THRMIRI P_3V3 Mook w e SMC OOB1 RX L R5067 100K 1 2
* S - Y N R5012 — w0 21 SMC_OOBL_TX_L 5068 100K 1 \\\72 SR 2 oT
12. 000MHZ- 30PPM 10PF . PM CLK32K SUSCLK_R1.%3% 2 SMC CLK32K w w0 SMC PVE S4 DARK L RB06Y 100K, 2 5% 1720W "W 20T
» _SMC_EXTAL 12 D" hee near-ura00 naa- 5. T~ VY2V oD N =T E070 10K 1YY\ s 5% Trzow— W 201
v gow T TG3_POWERON L 5077 10K 1 \\\5 5% TT20W W 20T
201 e ™ 100K 5% 1/ 20W NF 201
15010 M€ 105011 CRITICAL oo SMELLD 2 07TV A oW 0T
::% . T MWETIOTT o 1 oy SMCRX L 5074 100K 1 VA5 5% 1720w W 20T
2 peg; 0o 2 fgg; e HODM HPD ESD PROTECTI ON BrNio06- 4 ' SMC_DEBUGPRT TX L Rb075 10K | N\, 5% T720W W0t
2 % s _SMC_DEBUGPRT _RX_L Rb076 100K LAANZ 5% 1720W W 20T
’ w37 _SMC_TMB RE07 7 10K 1 \\nr2 o 200 W 20T
J_ R5057 w397 SMC_TDO R5078 10K 1 2 o 1720w W 20T
< K = s SMC_TDI 5079 10K 1m2 SV 17 Z0W W 20T
oD HM DL L SMC PP HED L o ST BOB0 10K 1 VAN, 5% w70
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MZ Sow N + SMC BIL_BUTTON L D081 10K 1 5 5% I720W M 20T
2 =PP3V3_SA_SMCo v 0 w10 » SMC_BC_ACOK 5087 100K 1 Nz 7% TTZ0W 20T
o 50:2 100K 5% 1720W ™M 20T
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON R5082 : 2& ,SSNTP\,Z\RGDI :S;’L'JFNF 5003 10K 1m§ 5% 7 Z0W WF 20T
19750486 1 XTAL, 12MHZ, 30PPM 10PF, 3. 2X2. 5X0. 7MV 90C Y5010 CRI TI CAL 84 SI\/C V\AKE SQJRCES %o(/?)OK 40 35 _CPU_THRMTRI P 3V3 2094 100K 1’\/\/\/2 b:Q T —a0r
0w s 25 _SPl_DESCRI PTOR OVERRI DE L _NosTUFE RO095 10K LAANZ 500 T720W MF 201
2 ., _SNC_ROVBOOT 5% 17 20W M- 201
+ - =PSCC_ VAKE_ L — PMVE SAVAKE L o == R5088
© D =BT_WAKE L — 9 0w
2201 R 10K
Hal | Effect pads w50 SMC THRMIRI P 5086 LAM 2 —s—trzow—w—zot
o 39 15 _SMC_ADAPTER _EN R5085 10K 1
R5090 100K . 5 5% 17 20W NF 20T
APN:  998- 4692 _ppavas s3 HALL v SMC_SA_VAKESRC EN N\ A 55—t 7ow—F—7oT
OM T_TABLE - o 3 s _SMC_DELAYED PWRGD R5091 100K LAAA 2
P2 SMC_PM G2_EN R5098 100K 1 , o oW
HALL- EFFECT: GRSOR MLp- 01 BATLOW | SOLATI ON Nz
1 8 R5050 L
NCx— —XNC —
oo elsc DR 1«/2/\,2 . SMC L1 Dss 0 47 »=PP3V3_S5_SMCBATLOW __=PP3V3 SUS SMC, w37 PP3V3 WAN F
3 6 5% CRI Tl CAL
55 ob 0w WFEI EVENT L R5089 10K 1 2 |
NCx2H-0 o2 NC b %'\év Jigf’o%?&: ) 6040 e NN 5770w 20T
2 gog) RS](_)0460K SSNBKlS VAPE SYNC MASTER=D1_SENSORS SYNC DATE=02/ 20/ 201.
- CERM o VESM m —
e “?)ﬁv% 3 SMC Support
— 201, Internal 20K pull-up on PM BATLOWL in PCH vr—
= s +» [y SMC_BATLOW L SET o PM BATLONL g o d} Appl e I nc. <SCH_NUM>
= ~ v
L ° <E4LABEL>
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON R5841 T”S'fiff;’;"i?‘@ 2':;( Nplgs R
607- 9320 1 $UBASSY, PCBA HALL EFFECT, J# J5050 CRI TI CAL Y 2, OSTUFF e POSESSOR AGREES TG THE. FGLLOW NG
Mtlg\é’ | TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 50 OF 132
639-3261 (J4 Hall effect board) reports to 607-9320 hob o g 13 Qg% SSBSC’; T N WHOLE R PART
I'V ALL RI GHTS RESERVED
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LPC+SPI Connect or

LPCPLUS_CONN: YES

510"

DF40C- 30DP- 0. 4V

M ST- SM
. =PP3V3_S5_LPCPLUS 31~ 32
. P5V_SO_LPCPLUS ~
Uool2 o SPI_ALT_M SO am’

7 25 gy LPC CLK33M LPQPLUS qug 310 0|4 qug | LPC FRAME L G 7 e
7 2 17 7garyLPC AD<0> -— ? P g ©o—a_| SPI ROM USE M.B G w0
7 3 17 7 y—LPC_AD<2> - ° g g 0 PM CLKRUN L oo 7 w0
7530 17 7 LPC AD<1> - 002 o SPI_ALT _CLK o -

7 3 17 7 [y LPC_AD<3> - 8001 e SPI_ALT CS L oo - —
a7 SPI _ALT MOSI - 1505 6 16 LPC SERI RO T
207 ey LPCPLUS_GPI O = 00 8 g | LPC PWRDWN L a7 w0 2 5
2 7 oy LPCPLUS RESET [L PUET] B4 Fr SMC TDI oo 7 % %

1030 7 oo SMC_TDO - 200122 o SMC TCK oD 7 % %

7 _TP_SMC TRST_L - 2002t o SMC_RESET_L [OOD 7 % 40 57
, _TP_SMC MD1 - 250012 SMC_ROVBOOT oo 7
w097 p—SMC TX L - 200028 o SMC RX_L oo 7 55 w0
29 30 o SMC_TMS
00 - osn RERY
33 C 34
998- 4235

SPI Bus Series Term nati on

SPI_ALT M SO, .,

SPI _ALT_MOSL ; x
SPI_ALT CLK . —
SPI_ALT CS L, .
LPCPLUS_R: YES LPCPLUS_R: YES
1 1 1 1
Rp128 (15127 [H5126 (15125 ne pesmon 1o om
£ Mo File 3l 3ihe  AEHEIRGE
2 2 2 2 2 2 2 2
LPCPLUS_R: YES LPCPLUS_R: YES
PLACE_NEAR=U1800. AV3: 5mm R5110 R5120
> SPI_CSO R L 1,\}'§\/2755PI cso_L 1,932 sPl_MB Cs L o 0
Sl/g 51§ PLACE_NEAR=R5125. 2: 5nm
PLACE_ NEAR-ULB00. BA2: S R5111 Eop¥ R5121  Mob¥ B
v m>SPL_COLK R 1,\}§\/2 s SPI_CLK 1,\8\/2 SPI_MB_CLK gm0
51/§ 51/§ PLACE_NEAR=R5126. 2: 5nm
PLAGE_NEAR-ULB00. AYA: Srm R5112 Fop¥ R5122 M L¥
v m>—SPL_MOSI_R 1285 2 = SPI_MOS 1743 2 SPI_M.B MBI gm0 w0
1 Sl/gw %/é’l/w PLACE_NEAR=R5127. 2: 5mm
hob™ R52]2‘23 os"
1 oy SPL_M SO LA 2 SPI_M.B_M SO (0 =
5% PLACE_NEAR=U6100. 2: 5rmm

L

ISYNC MASTER=D1 _SENSORS SYNC DATE:O%/ 20/ 201]

LPC+SPI Debug Connect or

IO .
d} Appl e | nc. <SCH_NUM>| D
® <E4LABEL>
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PCH SMBus

" on

Connecti ons

» =PP3V3_S0_SMBUS PCH

Poi nt

U1800
( MASTER)

Pant her

1 1
RSZq?K R520 TBT
u 23\7\‘7% gé%ow U3600
28T, (WRITE: OXXX READ: OXXX)

=12C TBTRTR SCL 33

7517 7 SMBUS _PCH CLK
VARE_BASE=TRUE

— =12C TBTRTR SDA 33

1517 7 SMBUS _PCH DATA
VAKE_BASE=TRUE

VRef DACs

u3300
(Wite: 0x98 Read: 0x99)

a =1 2C VREFDACS_SCL

AUDI O

U411
(WRI TE: 0X34 READ: 0X35)

a =1 2C VREFDACS_SDA

Mar gi n Control

u3301
(Wite: 0x30 Read: 0x31)

2 =1 2C PCA9557D SCL

AUDI O

u6410
(WRI TE: 0X32 READ: 0X33)

a =1 2C PCA9557D SDA

M KEY

U6751
(WRITE: 0X72 READ: 0X73)

s« =12C M KEY_SCL

AUDI O

s« =12C M KEY_ SDA

U6400

XDP Connectors

32500 & J2550
( MASTER)

2 =SMBUS_XDP_SCL

(WRI TE: OXEO READ: OXE1)

2 =SMBUS_XDP_SDA

AUDI O

U6750
(WRI TE: 0X76 READ: 0X77)

HDM Redri ver
J4410
(WRI TE: OxCC READ: 0xCD)

(on RO

— =12C HDM RDRV_SCL

=12C HDM RDRV_SDA

36

36

SMC "0" SMBus Connecti ons SMC " 5" SMBUS CONNECTI ONS
s =PP3V3_S0_SMBUS_SMC 0_SO _ s =PP3V42_ G3H SMBUS SMC 5
1 1 1 1
sSMC RSEE%OK 557%(51 GPU Tenp (Ext) SMC R5280 5502K81 Battery Charger
w4900 1/ 200 250w EMC1414-A: US550 w4900 1/23 % gé%ow 1SL6258 - U7000
( MASTER) 25/'1:2 2201 (Wite: 0x98 Read: 0x99) ( MASTER) 25/11:2 2201 (Wite: 0x12 Read: 0x13)
SMB_0_SO0_CLK —39 SNVBUS SNC 0_S0_scl = =SMBUS_GPUTHMSNS_SCL 4 SMB_5_CLK = SNVBUS —SI'\}-/<CLE5 G3_Scl = =SMBUS_CHGR SCL -
SMB_0_SO_DATA :39 SNBUS SNC 0_S0 S% = =SMBUS_GPUTHMSNS_SDA s SMB_5_DATA = SVBUS SMC 5_G3_SDj = =SMBUS_CHGR SDA -
II L J I - L
Battery
16955
Battery (See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17) __ =SMBUS BATT SCL -
— =SMBUS BATT_SDA s6
L
SMC "2" SMBUS CONNECTI ONS
NOTE: SMC RMI bus remains powered and may be active in S3 state Sh/c " 3" SWUS W\INEC'I'I O\IS
s =PP3V3_S3_SMBUS SMC 2_S3
s =PP3V3_S3_SMBUS SMC 3
1
SMC R5271 Tr ackpad DEBUG_ADC DEBUG_ADC.
1 1
w4900 gé%ow 35800 smc 4%970K R5291 DEBUG SENSOR ADC A
( MASTER) (Wite: 0x90 Read: 0x91) w900 1;28%2 ?O%OW UD00O
SMB 2 S3 CLK — =12C TPAD SCL a7 ( MASTER) 25"1:2 5201 (Wite: 0x10 Read: 0x11)
SMB_2_S3_DATA — =12C TPAD SDA P SMB_3_CLK —%% SMBUS SMC 3_SCL =1 2C SMC ADCS_SCL
= = MAKE BASESTROE — |
1 L SMB_3_DATA —3% SVBUS Sh/{CUEB SDA — =12C SMC ADCS SDA
= WAKE_BASE= =
ALS d| :
33502
(Wite: 0x72 Read: 0x73)
=_=12C ALS SCL = PCH "SM.i nk 0" Connecti ons
= =1 2C ALS SDA a2
L s =PP3V3_S0_SMBUS_ PCH
SMS
U5920
(WRITE: 0X30/ 31 READ: 0X32/33) ; R5210* 1R521l
GYRO Pant her Poi nt s 250
w___=12C SMC SMB SCL o0 e00 w2 glé?ow
- =1 2C SMC SMVS SDA _ (WRI TE: OXDO READ: OXDL) (MASTER) 2 2
P — =1 2C_SMC GYRO SCL o M _ECH O CLK
— =1 2C_SMC _GYRO SDA = SN PEH O, DATA
]
L

LED BACKLI GHT
u9700
(WRI TE: 0X58 READ: 0X59)

=12C BKL_1_SCL

SMC "1" SMBUS CONNECTI

- =PP3V3_S0_SMBUS SMC 1 SO

w4900
( MASTER)

SMB 1 SO_CLK

R5260*
1K K
1/ 2 ow
WK

— SMBUS SMC 1 SO_SCl
— WAKE_BASE=TRUE

— =12C BKL_1_SDA

71

PCH "SM.ink 1"

SMB_1_SO0_DATA

"R5261 |cpu DDR3/ PCH! Al RFLOW TEMP

ONS

EMC1414- A: U5570
(Wite: 0x98 Read: 0x99)

— =12C CPUTHVENS SCL .

Connecti ons

— SMBUS SMC 1_SO_SRA

517 SML_PCH 1 _CLK

Pant her Poi nt
u1800
(Wite: 0x88 Read: 0x89)

— =12C CPUTHVENS SDA s

X29 TEWP

TMP105: U5523
(WRI TE: 0X92 READ: 0X93)

— =12C X29THVMSNS_SCL

s SML_PCH 1 DATA

SMLink 1 is slave port to

access PCH & CPU via

PECI .

SPHR,IEW

(WRI TE: OXD8 READ: 0XD9)
u6421

— =12C X29THVENS SDA

NC_NMASTER=MASTER

SYNC_DATE=MASTEH

TTILE

SMBus Connecti ons

@ Appl e I nc.
®

D =rav AN

<SCH_NUM>
"<E4LABEL >

(WRI TE: 0X38 READ: 0X39)

=12C SPKRTHVENS SCL —

=12C SPKRTHVENS SDA_—
1
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8

7 6

CPU PCH VCClI O & TBT 1. 05V Load Side Current Sense (IClC)
Gain: 200x, EDP: 20 A
Rsense: 0.001 (R7640)
V across Rsense: 15 nV -
SMC ADC 11 CPU Core Load Side Current Sense (I COQC)
Gain: 161.7x, EDP: 53 A
Rsense: 2x of 0.00075 (R7510, R7520), Rsum 0.000375
20 s =PP3V3_S0_| SNS V across Rsense: 19.8 nV
1C5360 SMC ADC: 01
D N
v+ 2 NO_XNET_CONNECTI ON=TRUE
=J536(()) LOADI SNS: YES 3593@9 3543245 e _=PP3V3_SO_| WPl SNS 'E%E%S.Qﬁsﬂzsssw
s o1 prmy— CPUVOCI 080_CS N o | NRL aur [6__|cPuvCal O 1 QuT 4 33K sMc v o 1 sEnsE oD o o2 o CPU MVP_I SNS1_P 1 %
PLACE_NEARSRT640.3: 5 1/%8W w PLACE_NEAR=R7510. 4: 5MM 19 1"@\/ W 8&?: YES Cf)/:|A3U4;:
"o - CPNCOL 080 CS P a . rer 1| o CS%%E LOADI SNS: YES VR0 XNET_comecT) on-TRADI SNS: YES g%
. LOADI SNS: YES = 205 3§4§246 R5342 o 1838935 I 702
. N PHACENEAREIS00. Ao: st 2 f5iy oo oy CPUMP_I SNS2_P 1% 2K Lcpu e 1sns P a5 AR Lcpump isur e |, 5765 =~ R5349
LOADI SNS: YES LQADI SNS: YES PLACE_NEAR=R7520. 3: 5MV 19 1"@\/ 19 1"@\/ r 4 jw/' M/P_| SUM | \/\(/\ Is,— | SENSE 40
i PLACE_NEAR=UA500. A6: 5MM LOADI SNS: YES XNET CONNECTI ON=TRUE S - v 1796w
= a\D_SMC AVSS w0 43 44 50 R% >34 Rzgz 43 ™ A
0 o2 y—CPUL MVP_| SNS1 NE 'S CPULMVP_ I SNS N 1% 2K | cpumvp 1 SUM R N LOADISNS: YES _ ;293%
PLACE NWR751O 3:5MM - 190 -0 8361
DDR 1.35V S3 (Menory) Current Sense (1 MQCQ) CODEREVES™  Tgsh | ecnacmme VW 1 220 sns: vES
Gain: 364.9x, EDP: 9 A 28 0402 = PLACE_NEAR=U4900. E1: 5MV
Rsense: 0.001 (R5370) D22k LOADI SNS: YES R5341
V across Rsense: 9 nVv 78 62 | WP_I 2 N 4 1/7\:/1.\3\52 D AV 39 40 43 44 80
SMC ARC: 10 s =PP3V3_S3_| SNS PLACE_NEAR=US370. 8: 3WM E%%\%T%ﬁg-sﬁ’z"ssw Ei;%6\% IR5344 0% LOQ‘ %:NNECTI e
" 715K
E%%é’w l\DﬁXNEfioél)(\ilgECTI ON=TRUE
=PPVI N_S3_NMEM | SNS R 2402
‘E—l R5371 1 &P AN BEree
R5370 13 ISNS 1v35 S3 MEM P 1W\/IS ISNS 1V35 S3 MEMR P =
1 M:ll/}é’ SMC MEM | SENSE gm0
=
R5372 1 C5379
2774K L Q. 22UF
1/\/y\l 78| | SNS 1V35 S3 MEM R N > Oé
) B 8361
16w R5373
402 Y PLACE_NEAR=U4900. B6: 5MV
i
6 G\D_SMC_AVSS 29 40 43 44 80
A AXG Core Load Side Current Sense (1 NOC)
e Gain: 190.6x, EDP: 46 A
GSaiSn_DMg'g rEDeP_nst A (%aesng, € ( I SDC) Rsense: 2x of 0.00075 (R7550, R7560), Rsum 0.000375
FSenée' 0. 001' (R5370) . V across Rsense: 17.25 nv
V across Rsense: 5 nV SMC ADC: 18
SMC ADC: 06 o _=PP3V3_S3_| SNS
NO_XNET_CONNECTI ON=TRUE
CRITI CAL 3543;@5 w5 _=PP3V3_S0_I MVPI SNS QeI NG S
Us5370 70 62 CPU MVP_| SNSIG P14
%5?48@. PA2330 R PLACE_NEAR=R7550. 3: 5MM 1% HRAD ENS: YES @}350
0 o | SNS_SSD P LA A2 SNS 3V SO SSDRP 5|, OFN 45§3§39 LOADI SNS: YES oonnECT! on=TRGPADI SNS: YES 3
M 7 1 SNS 3V3 SO SSD I oUT 1 K _sMc ssD I SENSE oo R5352 o |Ug>|_3258(1)33 2 §55
1 - 1’%8‘” 1862 cPu P I sns2G P14 A28 L cpui v 1 snsg P 1k PA% L cpume Tss R P 1 SC70-5 L~  R5359
R’ 2 T 1C5389 ™ N AANY v 4 453K
T 54% s 201 _| 2UF PLACE_NEAR=R7560. 3: 5MVI 10/ X% 1% CPYI WP_| 1 | SENSE a0
7 o | SNS_SSD N 1«'/y\, |1 SNS 3V3 SO _SSD R N, PLACE_NEAR=UA900. B4: S\ | 2‘3%% LOADI SNS: YES WENO XNET_CONNECTI CN=TRUE i o 31 v 1w
i |1R5383 +— B RE357 R5353 g #5352
201 2 1M = PLAGE_ NEAR-U900. B4: S oo EMMW‘@% 4CPU WP_1 SNsG N 1% 2% .| cou wve 1 suvs R N LOADI SNS: YES =T, S0t
%HSW R5384 PLACE NEAR=R7550. 4: 5MV I D\‘/]V 11{%7 PLACE_NEARSU1900. HL: SMA 5361
T L IM GND_SMC_AVSS 39 40 43 44 80 LOADI SNS: YES ) XNET_CONNECTI ON=TRUE Mj- %\év L LOADI o ES
Lle S'\ls YES R53‘5 PLACE_| NEAR’U"QUO H1: 5MM
L 1% :
E %,{5(1) w o o2 y /7\}\% GND_SMC_AVSS 59 40 43 a4 80
NOXNET_CONNECT! ON=TRUE o ARV 1/ 16W 1R5354 o8 R AR B e
b2 718K w
%15‘% NO_XNET_GONNECTI ON=TRUE
2
C(E_PU1 Core Vol tage Sense (VCOC) LOAD! SNSLYES s
In: X =
SMC ADC: 00 PLACE_NEAR=R7510. 2: 5 MV PLACE_NEAR=U4900. E2: 5MV
: ez
1515 100 _=PPVCORE SO_CPU 1 CPUVSENSE | N % , SMC_CPU VSENSE ey o PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
uZbw |, Fo 1 R 11750008 3 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF | 5349, C5359, C5369 LOADI SNS: NO
L 200 2UF
2 xg \
0201
G\D_SMC_AVSS 29 40 43 44 80
AXG Core Vol tage Sense (VNOO)
Gai n: 1X ISYI\C MASTER=D1 SENSORS SYNC DATE:O%/ 20/ 201
SMC ADC: 12 PLACE_NEAR=R7550. 2: 5 MM PLACE_| NEAR’U"QUO Cl: 5sMM . d - d
b3 R533 Power Sensor: Load Si de
_ 4 53 DI RG, NOVEET T
w0100 _=PPVCORE SO_CPUVCCAXG 1§32  AXGVSENSE LN 1% A A'ﬁ SMC_AXG VSENSE gy o o | SISV B
158w . F&%CEgl\éEAFtUdQUO CL: 5Mm Appl e Inc. =
1 L 5o0R <} <E4LABEL>
o %ng% NOTI CE OF PROPRI ETARY PROPERTY:
égol THE | NFORMATI ON CONTAI NED HEREI N IS THE
GND_SMC_AVSS HE POSLOSIR AGREES 1O THE FOLLOW NG
Teenn 1l NOT TO REPRODIKE OR GoRY 1T e 53 OF 132
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED



www.chinafix.com

CPU Hi gh Side Current

Gain: 50x, EDP: 17.4 A
Rsense: 0.003 (R5400)

V across Rsense: 52.2 nVv
SMC ADC: 08

=PPVI N_S5_HS_COMVPUTI NG | IPSREE-}gAR=U5400. 5: 10M1

OTHER H gh Side Current

Gain: 100x, EDP: 8.8 A
Rsense: 0.003 (R5410)

V across Rsense: 26.4 nVv
SMC ADC: 09

. _=PP3V3_SO_HS COWR

Sense (I COR)

I NG | SNS

HS_COVPUTI NG | QUT

. =PP3V3_S0_HS OTH

Sense (I OOR)

=PPVI N S5 HS OTHER | SNS PLACE_NEAR=U5410. 4: 10MM

-

8

R Qﬁ*},&vz %0 I SNS HS OTHER N
L5

1
4
Rg£f§l oo | SNS HS OTHER P 4w

Char ger

Charger Gain: 36x, EDP: 6.6 A
Rsense: 0.010 (R7050)
SMC ADC: 07

s rm—CHGR_BVON

PLACE_NEAR=U5410. 5: 10MV
=PPVIN S5_HS OTHER | SN$ R

PLACE_NEAR=U4900. BS: 5MM |,

| SNS
gotre
g :
o410 R5419
N SCroour |6 | HS OTHER | OUT % 23k
%
REF[ 1 4 1/2%(13\’\/
a\D PLACE_NEAR=U4900. A5: 5MM |,
CRI Tl CAY

(BMON Production) Current

PLACE_NEAR=U4900. A4: 5MV

R5429
1302 SMC BMON | SENSE _yromy 0
1/ /W
201 1C5429
—L 3300PF
2 -
0201CERM
PLACE_NEAR=U4900. Ad: 5MVI
G\D_SMC_AVSS 49 40 43 a8 50

DC-In (AMON) Current

Charger Gain: 20x, EDP. 4.6 A
Rsense: 0.020 (R7020)
SMC ADC: 04

57 rm—CHGR_AMON

Sense (| DOR)

PLACE_NEAR=U4900. B3: 5MM

R5439
1AL _oSMC DCI N | SENSE gy o
1/ /W
201 1C5439
—L 2500PF
2 -
0201CERM
PLACE_NEAR=U4900. B3: 5MM
G\D_SMC_AVSS 40 40 43 a8 50

PLACE_NEAR=U4900. B5: 5MV

GND_SMC_AVSS

SMC _OTHER HI _| SE

PLACE_NEAR=U4900. A5: 5MM

GND_SMC_AVSS

Sense (I PBR

SMC _CPU_HI ISENSE@ a0

39 40 43 44 80

a0

39 40 43 44 80

XW5480 Wit
« =PPBUS_S0_VSENSE 1562

PLACE_NEAR=R5400. 1: 10 MV

PBUS Vol t age Sense & Enabl e (VPOR)

Gain: 0.167x
SMC ADC. 05

Enabl es PBUS VSense
di vi der when in SO.

o D> =PBUSVSENS EN

CRI TI CAL

PBUSVSENS _EN L

I—

PBUS_SO_VSENSE | N

PBUS_SO0_VSENSE

PLACE_NEAR=U4900. A3: 5MM

e
5 G
X ]; s
4
P- CHANNEL

PBUSVSENS_EN L_DI V

DC I n Vol tage Sense & Enabl e (VDOR)

Gain: 0.167x
SMC ADC. 03

Enabl es DC- I n VSense
di vi der when AC present.

R5493
1. 0”7 NOSTUFF

57 40 [T =CHGR ACOK

CRI TI CAL

N- CHANNEL 6

DClI NVSENS_EN L

o > PM SUS_EN

R5492"
100K

DCI N_S5_VSENSE

R5488*
27.
1,

7\

%

oro=h
S8

Rthevenin = 4573 Chms
SMC_PBUS_VSENSE o «©

" PLACE_NEAR=UA900. A3: 5MV
R5489') |1 ¢57

. L g ooUF
YW T S
ab 2 8361

GND_SMC_AVSS
PLACE_NEAR=U4900. A3: 5MM

39 40 43 44 80

PLACE_NEAR=U4900. F1: 5MM

1/%;8W Ié'

201 DCI N VSENSE EN 2 G —

S

R5494 [ e
AAAY 3

156w JT-
1

=PPDCI N _S5_VSENSE H

= 5 G |_

S

. \Q_j:

P- CHANNEL

PDCI NVSENS _EN L_DI V

R5498!
27. 4%5
4%
M:bezz Rthevenin = 4573 Chis
SMC_DCI N_VSENSE oD ©
R5499! PLACE_NEAR=U4900. F1: 5MV
2%kl |t C5499
62— 200 2UF
ML 2 GV
402, 0201
GND_SMC_AVSS 39 40 43 44 80

PLACE_NEAR=U4900. F1: 5MM

ISYNC MASTER=D1 SENSORS
Power Sensor:

Hi gh Side

SYNC DATE:O%/ 20/ 201]

d} Appl e I nc.
®
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Thermal Sensor A: ] ) ] ]
PCH Proximty, Left Fin Pipe, R ght Fin Stack
12C Wite: 0x98, |2C Read: 0x99
545750
s =PP3V3_S0_GPUTHVENS W\’2 PP3V3 S0 GPUTHI\/EHNS R
5/ NI DTH=
iy RESYL | cs550 D
GPU TDI ODE_P - 2 gw R551 |<1 1'1?6??52
Thermal Di ode: None ’5 PLACE_NEAR-UB550, 2. 1 %,{zlg‘% %"mw
"""""""""""" hl - LF
' Pl acement Not e: C5551 t U5550 = 552 >
\
' None. , 0. 0022L&M f— EMC1414- A- Al A
' NO_XNET_CONNECTI ON=TRUE 50vF T DFN
T, 402 2| pp1 THERM / Al 7 _GPUTHVBNS THM L
s _GPU TDI ODE N PLACE_NEAR=US550. 3: S5mm 3| pna ALERT* |58 GPUTHMBNS ALERT L
s GPUTHVBNS D P 4 |bP2/ DN svpATAl_9 =SMBUS GPUTHVBNS SDA 2
3 PHACENEARELSSS0, % S 5 oo/ ors sveLk |10 =SMBUS_GPUTHMVBNS _SCL w
ORI TI CAL 503 . o 0025252 1 G\ND_ THRM PAD
— 6 11
BDFNl‘llJOGGEMIT-E NO_XNET_CONNECTI ON=TRUE L&\\{I’__ i X e
2 | CRI TI CAL 402 Thermal Sensor: PCH Proximity (TPOP)
» GPUTHVENS D N : PLACE_NEAR=USS50. 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
1close 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 Proximt Menory Proximt Al rfl ow
) )
12C Wite: 0x98, |12C Read: 0x99
R5570
» =PP3V3_S0_CPUTHVENS 1,\;%/2 PP3V3 SO CPUTHVENS R
mm
ity MRS |:cs570
0 u
DDR3JHVENS D1_P 2 %&iﬂ R“'__"'__’170%1 1'1?3? 2 =
_Thermal Diode: Memory Proximty (TNOP) T LA ST 7 57 L BT L it
' Pl acement Not e: 1 = ab 2 2 2t
' Place Q6506 on the bottom side, below the ' 506 E o,%"\g’;z?g:'__ El\/C:Hsli-?Aq AlA
i row of Menory device, between 2nd/3rd device.' BDFNI%OGG%E NO_XNET_CONNECTI m:'rRché T DFN
Ul e o o o o oot 2 | CRI TI CAL oy 2| pp1 THERM / Al 7 _CPUTHVSBNS 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 swoaTAl 9 =1 2C_CPUTHVSBNS_SDA Ve s
3 PLACE_NEAR=US570. 4: 5nm 5 |/ oP3 svak |10 =1 2C CPUTHVENS._ SCL o -
CRI TI CAL 504 ), GND  THRM PAD
0. 0022 — 6 11
DFNl[llJOGGEMI:': NO_XNET_CONNECTI ON=TRUE L&\\{:__ Lo
2 | CRI TI CAL 402 Thermal Sensor: CPU Proxinmity (TcOP) B
s CPUTHVENS D2_N : PLACE_NEAR=US570. 5: Smm ' Pl acement Not e: ) !
. . ) ) = ' Pl ace U5570 on top side, on top of '
Thermal Di ode: Airflow (TAOP) Thermal Di ode: Airflow (TALP) " the CPU. ! !
______________________________________________ |
' Pl acenent Note: 1. ' Pl acenent Note: ~: e
' Pl ace @502 on the bottom side, below |left ' Pl ace @504 on the either side,
runderneath the left fan well in the neck. ! ' near LCD connector and DCI N connector. !
\ \
L o a o a2 a2 a2 @ @ @ @ @ @ =@ @ = = = = = = = L o o o o e o a2 @ @ @ @ @ @ = = = = = = = = =
_—
Thermal Sensor: T29 D e
B TP_TBT THERM DP = x«TBT THERVD P
'R5520
10K
5%
ey
2 [ A
1 % 2 s TBT THERVD N NOSTUFFE SYNC MASTER=D1_SENSORS SYNC DATE:O%/ 20/ 201
L XW5520 PLACE S DE=TCP Ther mal Sensors
= SM PLACE_NEAR=U3600. B1: 2nm 2y g e i )
<
Note: Use GND pin Bl on U3600 for N Ieg. d} Appl e I nc. SCH_NUM=| D
S <E4LABEL>
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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
R5650" J5650 R5660" J5660
47K FF14A- 5C RL1DL- B- 3H 47K FF14A- 5C RL1DL- B- 3H
118w JORT-SM 118w % JRT-SM
R5655 "k, Nex=—O R5665 "k, N0
47K 47K
s (QOT}—SMC FAN 0 TACH 1 2 7 FAN LT TACH 1 s (OT}—SMC_FAN 1 TACH 1 2 7 FAN RT_TACH 1
5% 2 O 5% 2 o
1/ 16W O 1/ 16W o
Gow EH DS sty s[5 _—
ok T2 ok T
1t 1t
sz s =ik s
2% s % 2
218 Q5660 218 Q6660
WL G 2N7002DW X- G Nex—O WL G 2N7002DW X- G Nex—0O)
LG S = 518S0769 G S = 518S0769
39@ SMC FAN O CTL 4S-|-$T 3 7 FAN LT PWM 39@ SMC FAN 1 CTL 1§|—$T 6 7 FAN RT PW

SYNC _DATE=07/29/ 2011 m\

ISYNC MASTER=J5_M.B
TTILE

Fan Connectors

BTG, NOVEET s |
d} Appl e Inc. <SCH_NUM~] D
° <E4LABEL>
NOTI CE OF PROPRI ETARY PROPERTY: T —
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8 7 6 5 4 3 2 1

ettt ittt | PD FI i CRI TI CAL
' PSOC USB CONTROLLER ex Connect or 5799 Co CH
! : FF14-18C R11DL Keyboard nnect or
F- RT- SM
I - USB | NTERFACES TO M.B | —20
I - SPI HOST TO z2 R5708 ~ 51850848
| - TRACKPAD Pl CK BUTTONS : w2 _=PP3V3_S4 TPAD 1,\/(\’/\/2 . PP3V3_TPAD_CONN DN s _=PP3V3_S4 TPAD 2
- KEYBOARD SCANNER 5% NOSTUFF VN NECKW BTH=0. 20Mv 47 » _Z2_CLKI N 2 w o _=PP3V42_G3H TPAD ~
| | 1/ 20W CE?OS M NZLI'NE_W DTH=0. 50MV o
- =1 2C TPAD SCL 3 El
| PLACE_S| DE=BOTTOM 201 ! “ 0 °
- R5704 _ YPASS=U5701. 49:50: 11 mm | 05, L UF : PP5V 54 CUMULUS o 296
: v SPESVSS1TRAD 2 iR PP3 S3_PSOC BYPASS=US701. 48?(?65?_%701.48. S : 2 éséﬂv %ﬂs‘ru NE_W W BTHES: 88M1 =l2C TRAD SDA 2o «r 7 J8_KBDL 2o
= | 201 6 7 W5 _KBD2 27|
I Sy VlTReESS LD | = . _PSOC SCLK 7o » \\5_KBD3 2 2 D
| ookt 15704 |1 C5705 |1 C5706 | TPAD_5V: 4 v+ PSOC_MOS DY 6 KBDA EDY
| R5703! p— %o p— Oéil Q/ | PLACE_NEAR=J5700. 18: 3MVI v+ Z2 SCLK o5 o \5_KBD5 24 o
| 220K 2 fBgicERM |2 oK T b | L5700 w7 _PSOC_M SO 0] 5 w7 \W5_KBD6 23 5
I 1/ 23W FERR- 120- OHM 1. 5A Y5 M SO riDg " e KBDs 20
| 200, 1 ! o =PP5V_S4_TPAD . 1YY Y L2 2] J 7 W5 KBDB 21
1 I . 20
1 w0 ¢} :Fg‘% \If\AKE L = V\V\g ﬁggg 7 a7 | TPAD_5V: S4 0402 L ::: Eécl\c/cgl CcS L ij g ::: \/\V\g ﬁggﬁo 19 g
: ¥, TBUTTON DI SABLE W5_KBD21 .. ! 1 65700 w22 CS L 2lo CAPS: INT ., VB KBDI1 85
“ i ; w1 Z2_KEY_ACT_L 16 P KBD12 17
, w1 Z2_HOST_ININ WS KBD20 ., ! 10% ey pce neameos7oo. 104 B AL oo Re714 e-kBDLZ 4o
» WS LEFT_SHI FT_KEY W5_KBD19 ., I 2 XsR a7 o| ., _Ws KBDI5_C 1 2 i o
! WS LEFT OPTI ON KEY WS KBD18 I oo v £2_HOST_I NTN Blo AN - B _KBD14 B0
| . . d 1/ 8w 7 W5 KBD15_CAP 14
! R5700* 19 05" 32
| PG e G | T [Pasan.26: v e © R5715 [ - Ve Kool oo
! Nlmlololololg § oololalaad | FERR- 1L2%' 0047"4 1.5A 201, o V6 KBDIGN 15 A 2 - \I\\Ag ﬁggig E o
| - WS _CONTROL_KEY I1p2 300000 d aoaoaaoa p2 2042 WS KBD17 7 a7 | 5 5% ar W& KBD20 9
| w1 Z2_KEY _ACT L 2Ap2 1 CRI Tl CAL P2 0|41 _WS KBD16N | 0402- LF 465'\9’ T We KBD21 d o}
3P4_ B[40 KBD1 ; L o
| *— P4_7 oM T P4_6[40 W5 KBD15_C . TPAD_5V: S5
| o o> TPAD_VBUS EN N paTs us5701 P4A_4[39 WS KBDI4 ;. : ¢ 17UF7 R5710 ! V\\Ag ﬁggg : S
38 . a7 7
| NCx—3P4_3 Cv8C24794 Pa_21% VB KBS - , 16% ~ PLACE NEAR=J5700. 18: 3MM R SMC ONOFE L, 1,3K 2 W6 _KBD_ONCFF| L D
! PSOC M SO NCx— a1 (SYM VER2) Pa o6 We kBDIT .. | * e «« =PP3V42 GBH TPAD 5% 45
| i 1pP3_7 P3_6|% W6 KBDLL . c5710 1 1op o W5 LEFT_SHIFT KBO 3
w. PSOC F CS L P35 33752983 P3”4[35 WS KBDIO .. I = %02 V& LEFT OPTI ON KED 2
| s 4733 P3_21 7o KB ! 5 R0 ciéa\;f - \\B_CONTROL_KBD 1o
! w7 PSOC _SCLK 10p3™ 1 P3 0[33_W5 KBDS . | JLUF B 2 a7 o
I =7 Z2_M SO 1l p5 7 P5_6/32__ WS KBD7 iy | = 2 3;41 CERM . : o C
| w: Z2 CS L 12p5 5 P5_4[3L WS KBDL .. www.qdzbwx.com Voo 0402 = +—O
| 1 Z2_Mo8l 19p5 3 P5 230 WS KBD2 ., ' U5750 =
| w1 Z2_SCLK P51 o ~ooN e PSO[Z WEKEDS . ' SLGAAPO21 G- RLIDL:
NN W=~ BN O | THRIL I AAP = FF14A- 30C- R11DL- B- 3}
! Frrrlsalhkrrss 557 ! & J5713
= 4
' G S E RN NN ! A > R 11 CAL
: TP_PSOC SCL WE KBD4 ! s WB_LEFT_SHI FT_KBD thina N — ) — 9 WS LEFT SHIFT _KEY ., /51850752
, TP PSOC SDA e Kes : o V_LEFT CPTION KBD 2l I/I,> | —rae VS LEFT CPTION KEY., SMC Manual Reset & Isol ation
| TP_PSCC P1_3 = W5 _KBD6 747 QuUT 3| 7 WE_CONTROL_KEY ., Left shift, option & control keys conbined with power button cause SMC RESET# assertion
| TP_ISSP_SCLK P1_1 TP_I SSP_SDATA P1_0 ! 7 B CONTRQL_KBD 2 >~ Keys ANDod vi th NEP pover Lo i sl ate when NG i s not pover ed
| I SSP SCLK/ | 2C SCL I SSP SDATA/ | 2C SDA : our AL 6 SML TPAD RST_L - No 1 PD on CE i nput pin PP3VS_S4 (symbol error)
| R5701 Z2_ CGKIN ., - |
| o _USB TPAD P 1,2 2 i USB TPAD R P TP P7_7 | TRy CAPSTEX CAPSTEXf CAPSTEX
o ' on 740 738! R5736
! 1720w o (PP3V3 S3 PSOQO) | 0 sl R5 109 R5 130§ R5 1%6K
| 1 o | ) % %
| 1C5702 [1C5703 (1 C5701 12 12 1’2§¥V
| R527402 - TooPF~ L 0. 1UF 4 7UF ! 201, 201, 201,
o _USB TPAD N1 2 3 USB TPAD R N - 52 T 0%, Zo%, | e
| ’\/5\/\/ 2 -CERM |2 XK 2 b |
| 1/ 0201 2 4 | s _=PP3V3_S4 TPAD
201
| BYPASS=U5701. ggg 5 CAPS: EXT| CAPS: EXT| CAPS: EXT
£ pASS2UBTb1. 22; 19: |
| = %‘(E’XS%:[EPOL 22:19:11 mm | 1R5730 1R5732 1R5734 CAPS: EXE
I oK 10K 20K CAP_SOURCE
—————————————————————————————————————————————————————— ! 250w 250w 250w . CAPS: Exwmmg EvY
1
Ic [PIN NAVE | CURRENT | RSNS | V_SNS POVER BUTTON DI SABLE TPAD Buttons Di sabl e 2201 2201 2201 LN%&?:ZA%&R R57131Z/ B
— = o BN ULoABLE CAP_VREF L 6 |_ WO° i
TMP102 v+ 10UA 2.55 KOHM| 0. 0255 V| 0.255E-6 W PLACE THESE COMPCNENTS CLOSE TO J5800 WS KBDLS C e > 7 1 iés\;v
80UA 0.204 V 16. 32E-6 W @ 1 '26 THI S ASSUMES THERE S A PP3V42_G3H PULL UP ON M.B Ve 1— WS _KBD15 CAP,
3V3 LDO VDD | 60MA (MAX) | 10 oMM 0.6  V 36E-3 W SSMBNBTEEAPE |- e CAP COVP H R o] MIRERCTBIES: 1M
VOouUT 60MA (MAX) | 0.2 OHM 0.012 V 0. 72E-3 W, — CAP VREF H 3 |+ | > 39
THE TRAD BUTTNS WLL BE DI SABLE CAPS: EXT| CAPS: EXT| CAPS: EXT 3
PSCC VDD 8MA (TYP) 1.5 OHM | 0.012 V 96E-6 W es i Ayl R5731 |1R5733 1R5735 GN\D 12
14MA ( MAX) 0.021 V 294E-6 W T oK oK 7 201,
10 50 SMC LI D LID GPEN => SMC_LID_LC ~ 3. 42V 3 3 CAP S| NK
. . . 2E- 4 Lbaos - swunie<osov
18V BOOSTER VI N AMA (MAX) | 4.7 OHM | 0.0188 V| 75.2E-6 W M—=——— 250w /50w ‘éow —m-n-n-nrw.a -2
= 3 N-NECKZW DTH=0. 1
2 2
D\ CAPS: EXT
BOM Options available to CSA 5 ToAD 5y FET 1O 1 cAPS. EXT ';} 738 -
TPAD_5V: S4 Original inplenentation of f PP5V_S4 A Caps Lock LED Drive CRI TI CAL CAP OOWP L I NWalG |y 1 DWVN3730UFB4
TPAD 5V: LDO S4 PP5V_S5 LDO power in S4 only R5720 5V TPAD FET %734 S ) prioosa- 3
TPAD_5V: LDO S5  PP5V_S5 LDO power 1 2 LVER
/1\//5}/3 VS S nas V&_KBD15_C CAP_COWP_H | CAP_COWP_L | 736 | 738 | LED Current SSVBKISA V\'/AEZE o 2
Al RC values are TBD g — KBS OO OO @ @ ke
5V TRACKPAD S4 FET | TPap 5v FET: YES ros(a 29 nohm @. v z ! ! off off none H
CRITI CAL 1 0 1 on of f source 1 G* S -4
nggg] LOADI NG 16 mA (EDP) 0 1 0 of f on si nk CAP_COWP_ L 2 =
. =PP5V_S5_TPAD =
_ _ 60\ - Fpsv S5RS4_cuMULLS = A
T:;G:i{? FYES TPAD_5V_FET|: YES TPAD*CSSV;; ZEr YES :Lil \Raol‘,:lriﬁ ﬁﬁi BTHES: 29MM Istc MASTER=C2_M.B_KEPLER S DATE- 1208/ 201
S0 vESw T Q KEYBOARD/ TRACKPAD (1 OF 2)
i «| TPAD_5V_FET:|YES
TPAD_5V_FET: YES
R5722 oA ; d} Appl e Inc.
. 3K, pdvoumaus sq ills BOM GROUP BOM OPTI ONS . ® aLAREL
o0 50 =P5VS4_EN M JAN TPAD_5V_LDQO S4 TPAD_5V_FET: YES, TPAD_5V: S5 NOTI CE OF PROPRI ETARY PROPERTY:
= b Jok TPAD_5V_LDO S5 TPAD_5V_FET: NO, TPAD_5V: S5 T FHEPRN AN PROPERIY GF-APRLE | N, © THE
201 - = . - = . - R POEEaEMR, ACRERS T8 THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED
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. =PP3V3_S0_TPAD

'R5858
470K
5%15'\4\/
2%‘&
48 39 (OOT} SMC_SYS KBDLED CRI TI CAL
J5815 D
'R5859 AAO7A- SO10- VAL
4. 7K F-ST- leZ
Tew G2
2
s 7 _KBDLED CATHODE2 2l 6ot KBDILED CATHODEL , 4
w7 _PP_KBD B T\ 416 o0 PP_KBD_BOOST_VOUT ; 4
; SMC KBDLED PRESENT_L 616 o045 5815 PIN 5 1'S GROUNDED ON KEYBOARD BACKLI GHT FLEX
T2 %5
0 O
13 s
Q 14
Keyboard Backlight Driver & Detection g
1 1 _—
To detect Keyboard backlight, SMC will = =
516S0899

tristate and read SMC_SYS_KBDLED:

Keyboard Backl i ght Connect or

If LON keyboard backlight present
If HIGH keyboard backlight not present

PART NUMBER qQry 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 COVBO 37150490
CRITI CAL CRI TI CAL
L5850
10UH- 20% 1. 4A- 0. 170HM DS§1§3§30
=PP5V_S0_KBDLED 1YY Y\ 2_ KBDLED %A{f A |>‘|| K . . . . . PP_KBD B
’ . PSTO41H- CDHA6D14- SM| - 35 "’M\‘Nﬁ %—W * r—
R5810 SWTCTRbETHE PNEGA010BEA 15860 |1 C5861 |+ C5862 | C5863 |+ C5864
= ) 9, 2 1 oUF 1 OUF I OUF 1 OUF 220PF
2 LB XV\ESSOg] ‘|; 8y —F 8% —F 8% —F 8% —F 8y
. R 402 SM, X5R, X5R. X5R. X5R. X7R- CERM
%g\? %g\? 402 2 s 0603 0603 0603 0603 0402
0603 T T 06§3CERM J_
1 MOETV KBDBOOST XW L
= NOSTUFF W BHES S W
'R5870 AGE=3
PPVI N SO KBDLED C 237K i %,%7
N -1 5%
|: cs850 |: cs851 P T, 8
1UF 1UF 2402 402
5 89 2 igiﬁ‘ PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON B
X5R X7R CERM
. GND_KBDLED AGND T 603-1 T 116S0004 2 RES, MTL FI LM 1/ 16W 0, 5, 0402, SMD, LF R5852, R5853 CRI TI CAL KBDBKLT: PROD
5 ! y NOSTUFF
Mjgg‘é/ PVDC KBDLED 156:1(871 15871
1C5852 - - N — L
1/16W B0V
10% M- LF 2 CerM
. 2 fen h 2 Q‘I‘DOZKBDLED AGND
R5850 . GND_KBDLED AGND | 8851 Us850 QD .
5% TQFN
%,’Fig‘g’v KBDLED EN 6 |en g NE
?| sSMC SYS KBDLED FI LTER 5 [pvm E ol 12 KBDLED_OVP
R5851 KBDLED RSET 3 |rsET j) KBDBKLT: ENG
e SMC SYS KBDLED 14 9a 2 KBDLERQ FPW_8 |rpw pi RECTPVIM R15é3%2 _—
oM KBELED FSW 4 e ol 13 KBDLED CATHODE1 R 12925 KBDLED_CATHODEL _, .
it [ TR T g epuglEne  UERHBEIW
KBDLED 2 |oowp ae - i 10,2
| _LEDS 804/ RSET RTCA e KBDLED CATHODE2 R 402 AR KBDLED CATHODE2 .,
NOSTUFF 1 C5853 E L 1 - : 0. 1%
NERBEL |'Rs855 1R5856L s 54 | nostuer o g NC hesks 24 PLNREERS
1 40. 2K 137K 500 IR5857 T 452
33PF B 28 ew I o SRV
T, 3& 1/16W 1/16W 55M VF: LF 100K o N
z %?M Q%ELF Q%ELF KBDLM 2R4C02 1/ lGW — -
r 2402
FSW =1 1 C5855
SEE SPEC FOR OTHERS — §;,0082UF
2 3 XWE800 A
202 SM SYNC MASTER=D2 M.B_KEPLER SINC DATES12/ 08/ 201
.+ __GND KBDLED AGND 1532 rr———— —
KEYBOARD/ TRACKPAD (2 OF 2)

\%AGE=6V : T i |
d} Appl e | nc. <SCH_NUM>| D
= S <E4LABEL>

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N IS THE
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s _=PP3V3_S3 SMS

BYPASS=U5920. 14: 13: 8 nm

SMs SMs
PLA | DE=T¢
C5926 1| | C5922 &Y CESIDET® o6 | nosTURF
12%@ j— gl";/%up VDD VDD_T O R5920'| R5925*
2 10K 10K
-’ i Vs NCX—}¢  U5920 P O
_ o A N ™ 120w 120w sV
BYPASS=U5920. 14: 13: 8 nm R5924 LI S331DLH Ve
10K Lon 201, R5923
50 10 csl 0
= 20w " EQESERVED 1 2 =12C SMC SMS SDA aD -
01, CRTICAL o J7  SMS ADDR SELECT | 1w
0 30 ¢oomp—SMB LINT L 1t I NT1 SDA/ SDI / SDQ & 12C SMC SVS SDA R 201
; _TP_SMB | NT2 9 || NT2 SCL/ SPC_4 12C SMC SM5 SCL R SMS
~ GND— SMvs R5922
1
EEEE RE921 LANA 2 =12C SMC SV SCL am e
33850687 5% 59
1/ 20 1120w
PLACEMENT_NOTE=See schenmatic for orientation. 201, 201
= SMS_ADDR_SELECT=0 Addr: Ox30(W)/0x31(Rd)
Desired orientation when placed on top-side (view top): SM5_ADDR_SELECT=1 Addr: Ox32(W)/0x33(Rd)
NOTE: SDA and SCL have internal pull-ups to VDD IO
Front of system
Circle indicates pin 1 |ocation when placed
in correct orientation
s _=PP3V3 S3 GYRO
GYRO GYRO GYRO
1C5940 15941 1 C5943
LoioF Lo iocr L iouF GYRO
-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 R |
561 RES/ VDI VDD_I O = oo
2 4 — R5946
= 0
cs pU = I2C s 9 gB 33850927 = 8KHZ . . siccsworosa e
INT ARE PUSH PULL LGEG\L 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 - CIDEN SDO_SAO R5947
CRI Tl CAL 0 _
TP I RQ GYRO INT1 L - 7| NT1 rEsol 9 L 2 =12C SMC GYRO SDA Va:n Xd
14 10 e
PLLFI LT RES1 1720w
REsz| 11 201
RES3| 12
GND
(]
—
PLLFI LT GYRO )
GYRO
1 C5942 L
0. 47UF =
10%
2 &2 xor
402 GYRO
PLLFI LT_GYROL GYRO 1 C5945
'R5945 =% F
10K 2 2%
5%, 201
1/ 20w
5201

SYNC _DATE=07/29/ 2011

ISYNC MASTER=J5_M.B
TTILE

DI A TAL ACCELEROVETER & GYRO

d} Appl e I nc.
®
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DUAL 1 /O MODE (MODE 0 & 3) SUPPORTED

Hi gh Speed CLK Frequency - 50MHz for fast read dual

/0
s =PP3V3 SUS ROM
1
R6101 C6100 ¢ ®| crmica
o 0. 1UF —— VDD
oow BT U6100
R Gao1' 64MBI T
WSON
a1 a0 (TR MB CLK 6_|scK Sl /sl ool 5 SPI_M.B MOSI Yanyi EURE
SST25VF064C
OM T_TABLE
41 40 [T MB CS L 1+ CE* - B
W L 3] ver s/ sa1 SPI_MB M SO oD o o
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

d} Appl e I nc.
®

TR E—
<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
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L6201 U6201 CONSUMES 40MA MAX. FROM 1.5V RAIL
FERR- 22- OHM 1A- 0. 065- OHM

SO_AUDI O 1 2

AUDI O CODEC

APPLE P/ N 353S2355

PPSV_AUDI O HPANP 51

SYNC _DATE=06/06/201

D =ra A

CH_NUM>

. —PP1V5 PP1V5 SO AUDIO DI G
™ WL RE W BTF-0. 6 M
0201 M N_NECK_W DTH=0. 2 mm
C6210  |* 1CB211  VAMERSY
) 1UF
Jood OF Qoo . PPAVS AUDI O ANALOG Qo s
v ) e
fr sen CRI TI CAL CRI TI CAL
A C6214 1 1C6213
L C6219 |, 0. 1})!;0— — Zzl.%UF
= f f - -
102%5“ ngljbg 4—(1:62;17 X5R- c&lzéxn 2 2 ié\r:{ CERM
55 54 52 51 GND AUDI O CODEC Y 2 e ——1ou 0201 0402-1
CRI TI CAL CRITI CAL  0805-LLP-1 3 4 H oV 2 16V
s 5 =PP3V3 SO AUDI O 55 50 51 [T)-PPAVE_AUDI O ANALCG C6221 1 1 C6220 ° o N TR G TANT- POLY, QD _AUDIO_CODEC 5152 54 55
15UF M N_LINE_W DTH=0. 20 D VA _REF VA_HP VA A 51 52 54 55
1 0 M N_| 15| - -
'R6250 . 2% S 40" AERS 29 |vBI AS DAC
N_LI NE W DTHEO. 200V ORT
R6252 10K 1 56627]‘;0 Yo 358 @%:gaﬂ-ﬁ) T5mM 24 e B LTe HPOUT_L| 38 MNLLNE W OTHED 3 M N NECK W OTHED 180 AUD HP P L oo s 5
0 ew R6251 T - HPOUT_Rl_40, MNLLNE W OTHEQ amu M N_NECK_W DTHEQ 1t AUD HP_PCRT R oD = =
o D SRR A Q) 2 16w 10K 9w CS4206 _FN 21 e rr UB201 -
MERRY = LON 5% 2402 Teew , %1 M N-RECK-W BTH=0. 19MM CS4Q2:,955 HPREF|__39 M NLLLNE W OTHED 3000 o W o AUD_HP_PORT_REF am -
1/ 16W ME-LF
FG = H & Vo5~ 2402 s 7 [-AUD DM C SDAL 2 |GPI 0O/ DM C_SDA1 LI NEOUT_L1+| 35 AU LOL L P oD 5
R6253 SPKROONN_L_I D R 12_|GPI Ol/ DM C SPAZ ) LI NEQUT_L1- 34 AUD LOL L N fooTy 53 @ LFT SUBWOOFER AMP. SI G SOURCE
s 7 [TR)—SPKRCOW R 1D IAQN 2 SPKRCONN R 1D R 14 lGPl e - LI NEQUT_R1+| 36 AD LOL RP 0D *° 7 R SUBWOOFER AMP. SI G SOURCE
AUD LOL R N : -
5% s @OMpAWD GRIO 3 15 |ePl a3 LI NEQUT_R1-| 37 oo 5o
1/ 16W
oz~ ss [Tmy-AUD_SENSE A 13 |SENSE A LI NEQUT_L2+|_31 AD LR L P [OD = ™ | b1 SPKR AWP. SI G SOURCE
LI NEQUT_L2-| 30 AD L2 L N o = 78 ' ’
GPI (B = SPKR AVP SHDN CONTROL s _PP3V3 SO AUDLO DLG . ) LI NEQUT_Re+|_32 AD L2 RP oD 2 76
o 45 |FLyP oot ror D as AD L2 R N RT. SPKR AMP. SIG SOURCE
UT_Re- oo 50
43 |FLYC -
C6216 (1 106226 42 |FLYN
1UF 0. 1UF M CBI ASL_16 TP_AUD CODEC M CBIAS .
3830 éo;/:/ M N_LI NE_W DTH=0. 20MV
M NCREGKCW BTH-0. 15
R |2 2 xam 3 m_H CRITICAL M N_LI NE_W DTH=0. 20MVi o
402-1 201 - Ve CS4206 VCOM M N_NECK_W DTH=0. 15MV
COM_28 CS4206 VCOM _
M NCNEGKCW DTH-0. 15V
= 1 VLIF
LINEIN_L+| 21 NO_TEST=TRUE NCAUD LI P L NC
o HDA BIT GLK 6 |BITOLK LI NEIN G NO_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
0 _[sync
R6211 1
22
s 17 (TR HDA SDI NO 1 2 75 AUD SDI_R 8 |sDi M CIN_L+|_18 AUD MCIN P ey RO
/VS\%/\/ 5 |spo MCINL-| 17 AD MC IN. N - EXT M C CODEC | NPUT
bt | M N_Re| 19
VELF
11 * -
7s 17 (0T} HDA SDOUT b RESET M CI N_R-| 20
= 1 [y HDA RST L | TP AUD MC INRP
ZAUD_SPDIE_IN 47 |SPDIF_IN
- ADG_27 CS4206 _VREE_ADC
AUD SPDI F_OUT 48 |sPDi F_out VREF+_ LT KE W DTFE0. 20WW Ne TP AUD MC INRN -
- M N_NECK_W DTH=0. 15MV
) DM C SCL|l 4 __AUD DMC QK R R6§41
0R6254 | LAAN2 AUD DM C CLK oD =
0w DG\D THRM PAD_AGND 126w
MF
2%1 1 o o 201
< o
L 6224 1|, L|* cB225
L = 1UF—— ——10UF
- 20% T T 20%
oV 5 5 iov
T AT paLy
0603- SM 0805- LLP-1
R6220
1 33 2
517 (O—AUD_SPDIE_QUT_JACK IAAA2Z |
5% 55 54 52 51 GND_AUDI O CODEC M N R DD M
1/ 16W VOLTAGE=0V
ME-LF
402
DI FF FSI NPUT= 2. 45VRMS
APPLE P/ N 35352456 SE FSINPUT= 1. 22VRVB
DAC1 FSOQUTPUT= 1. 34VRMS
16202 DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS
M N LI NE_ W DTH=0. 20Mv _
FERR- 22- GHI} 1A- 0. 065- CHM M N NEGCW BTHe0) 15WM DAC2/ 3 FSOQUTPUTSE= 1. 34VRMS
Dl: PLACE XW6201 NEAR 5V SOURCE 2 2 2 RIS i
0201
L6200 M N_LI NE_W DTH=0. 20Mvi M N_LI NE_W DTH=0. 20MVi
XW6201 FERR- 22- OHM 1A- 0. 065- OHM [N AEEKYY DTHE0- 150 %7219,9 Vot racesa sy o oMM
8 =PP5V_SO_AUDI O 1 2 _PP5V_SO0 _AUDI O XW, 1 2 4V5 REG I N SIIN 1 PP4V5 AUDI O ANALOG @ 51 54 55
M N_LINE DTH=0. 60| T
M N_NECK_W DTH=0. 20MVI 0201 CRITI CAL
VOLTAGE=5V R262220 4V5 REG EN 4|EN NR/ FB[3 4V5 NR
s 510 Uy =PP3V3 SO AUDIODIG 1 ANA 2 s
D
o aN CRI TI CAL CRITI CAL SYNC MASTER=D1 AUDI O
e 1 06200 E C6202 » 1 C6203 =
- X\6200 O- 1= = P AUDI O CODEC/ REGULATOR
2 X5R- CERM 2 2 X5R- CERM
o 1 542 0201 0201-1
L le Inc.
= GND_AUDI O CODEC 51 52 54 55 <) App

PLACE XW6200 BENEATH U6200, BETWEEN PINS 2 & 5
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THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF “APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

62 OF 132

2



www.chinafix.com

NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

ZOBEL
54 51 E AUD HP PORT L
CRI TI CAL
C6300 :
o1k —
*ok 2 'R6302
NC AUD HP ZOBEL L :}ﬂ(/gK
M N-KENR_VY BTHES: 36WM 1/ 20W
R630Q" 5
5%
1/ 20w
M
201,
55 54 51@ GND_AUDI O CODEC
R6310"
39
1/ 23%
s 'R6312
2 10K
1%
1/ 20w
ME
2201

AUD HP ZOBEL R

SYNC _DATE=06/ 06/ 201,

NC
M N LINE W DTH=0. 30MVI
M NZNECK_W DTH=0. 20Mv
CRI TI CAL
6310+
0. 1UF ——
9% T
6.3V o
XoR
201
54 51 [TRy-AUD HP PCRT R

%&: MASTER=D1_AUDI O
AUDI O HEADPHONE FI LTER

<SCH_NUM-| D

d} Appl e I nc.
®

i
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78 51

53 9 PPSV_SO_AUDI O AMP.

L

SPKROONN_L_QUT P

oD 7 55 78

oD 7 55 78

Qo 7 55 78

oRITICAL
1
ce612 |,
oRITICAL oRITICAL o
L6610 6613 e PLACE_NEAR=US610. AL: 5. 1MV
FERR- 1000- OHM 0. 01F TRy 1 06611
NO_TEST=TRUE
78 51 [TR)—AR LR L N 2 7ol 2 an sexeave TIND ‘II= 2 0. 1F
0402 L 1ov
CRITI CA Tos = 2 x7R ceRM
sov PVDD 0402
L6611 c614
4X MONO SPEAKER AMPLI FI ERS (MAX98300 & SSMR375) FERR- 1000- GHM P it U6610
APN: 35352888 & 35352958 ) 2 NO TEST= L =
7 51 [Ty et p 8 Ln_SPIRAD LI NN ) SPKROONN L QUT N
GAIN = +3 DB | g CKPLUS_WAI VE=ndi f pr _badt er[m MN_LI NE_W DTH=0. 40 M1
0402 i 4 M NNEGC W DTHO. 10 14
1ST ORDER FC (L&) = NOM 569 HZ ORI TI CAL Lo @ S pr_badterm
1ST ORDER FC (SUB) = NOM 9 HZ e
53 AUD_SPKRAVP_SHUTDOM L o
LI NE W BTTR0. 40 11
L6601 M N NEGC W DTHO. 10 104
FERR- 1000- OHM 1
R6600
51 I AUD GPI O 3 1 2 100K
0402 iow
oRITICAL ot
02
2
53 9 PPSV SO AUDIO AVP R
oRITICAL
R TICAL 6622 PLACE_NEAR=US620. AL: 5. 1MV
L6620 6623 :
FERR- 1000- OHM 47 2 06621
0. 01UF 20% 0. 1UF
sav
78 51 : w2 \n_SPKRAVP_RIN P e V-7 VDD 0%
! 2 ar co SprRCON R QT P
oRITICAL
T cAL 1o = U6620 otz T R-LINE W OO, 30 WY
o521 CB624  sancom MAX98300 == M NREGICW DTH-0. 20 M4
¢ 1000- vt EST=TRUE wp - SPKROONN R QUT N
0.01UF NO_TEST=T
R . I 78|_sPKRAVE RIN P AN+ QuTH_BL M N_LI NE_W DTH-0. 40 WM
78 51 78 UD_SPKRAMVP_RI N_N 1 2 B3| @ M N_NEGC W DTH=0. 10 MU
78 aut-
1) AU
oRITICAL Lo
TG 53 AUD SPKRANP_SHUTDOM L o 2 SHDN* GAIN_ S _SPKR R GAIN
B2 INC
NOSTUFF R6620
R6601 100K
100K PGND s
E PSV_SO_AUDI O gV R s oW
20w 9 rae
W 02,
201,
PLACE_NEAR=U6630. C2: 5. 1MV
ORI TI CA ORI TI CA
1 1 1
P 4| ce635 .| 08632 C6631 I
oRITI CA — a1k ——47UF —— o1 L
L6630 6633 T 2o T 204 1o
FERR- 1000- CHM 2 &3y 2 &3y 2 X7R cERM
0. 2200 PaY- TANT PaY-TANT R
. ) NI NO_TEST=TRUE 0805- LLP 0805- Lt 0402 SPKROONN SR _QUT_P oo 7 ss T
78 51 8 RSURIN P M LI NE W1 DTH0. 40 TAT
002 | U630 M REGCW BTH0. 10 W
0% SSMR375
16v. CsP
il [FV T+ =
CRITI CAL AN ouT- |2
ORI TICAL
L6631 C6634 2 A
FERR. 1000- OHM 53 AUD_SPKRANMP_SHUTDOWN L SD* GAl TP_SVR GAIN SPKROONN SR QUT N oo 7 55 7
0. 2208 M N LINE. W1 DTH-0. 20 1T
. ) 1 . o M N NEGR W BTH. 10 WA
8 = DCE]
0402 GND
Y a
E PP5V_SQUAUDI O AMP_ L
oRITICAL o CRm PLACE_NEAR=UG40. C2: 5. 1MV
L6640 CB643 ! G642 08641
FERR- 1000- GHM 0. 2200 —47uF —
A . NOTEST=TRE e NO_TEST=TRUE = 2% 0% " o
Do N U SPKRAVE | SUBI N P LSRN P o.av RCONN SL_oUT
ol I i i o805 LLP 2 Ravoa S| mimica 7 xR cerm oD 7 e 7
0402 0805-LL VDD a0z M N_LI NE_W DTH=0. 40 M
0% M N_NEGC W DTH=0. 10 MU
Jov U6640
w02 SSMR375
s ;
CRI TI CAL i o) e e CKPLUS_WAI VE=ndi f pr _badterm
L6641 GBoaa " 9 - CRPLUS_WWAT VE=pdT [ pr _badt er m
FERR- 1000- OHM PPV I N- QuT-
. . O TEST=T i o TEST-T - . SPKROONN SL_QuT P o 7 s e
75 51 TR o e 8 Ly SPKEALP, | S N e L STRIN N 53 AUD_SPKRANP_SHUTDOM L SD~ GAl TP SW GAIN LN VI D0, 40 1
o402 1 M N NEGEW DT, 10 14
10 -
ax G\D
a

ooy 7 55 7

SYNC_DATE=06/ 06/ 201
e ———

e
AUDI O SPEAKER

AMP

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

66 OF 132

2



www.chinafix.com

7

4 3 2

a2,

55 51 PP4V5_AUDI O ANAL OG

19 <OOM

sas s =PP3V3_S0_AUDI O DI G PORT B LEFT( HEADSET M C) AUDI O JACK: HP CONNECTOR W TH M KEY & CHS
CRI TI CAL
1 C6755 HP=80HZ, LP=10.63KHZ
= 4, /UF
6.3V
12C PULLUPS ON SOUTHBRI DGE PAGE 2 Xeiceru M KEY 1A
APN: 35352640
M KEY ADDRESS: WRI TE=72H, READ=73H
L6754 M N_LLNE W DTHD. 20M0
FERR. 22- GVt Lac 0. 065- OHM N Nkl D 2o
& O 14 0. 065- Ot G e
~ . =PP3V42 G3H AUDIO 1 (Y YY) 2 PP3V42 ,GH3_AUDI O LC
o201
CD3282A1
vese 1 C6790
s« AUDI O SCL 3 [sc. mMcoBiag_ S HS M C BIAS CRI TI CAL
s« AUDI O SDA B3 lspa BL HS_SW DET 1 C6754 FERR- 33- o&n?g.Os]A- 0. 09- OHM
AUD | 2C INT L D3 " DL HG BP —— 10% 1 2 7 ) |
uD_1 2G i NT RX — %" US_HS M C AUD_CONN_M C
NO_XNET_CONNECTI ON=TRUE X5R- CERM 0201
25 A3 ) _
m—AUD_| PHS_SW TCH EN ENABLE RG 7541 o201 —
AL |rpET 1K D_AUDI O_QODEC L6700
- o o s 120- OFIVF 25% 1. 3A
S 8 M D 1 2 , AUD_CONN SLEEVE XW
¢ 1ce7se ; " B VT e o R
gl 8 T, 18 o CRITI CAL
455 cerm U6750 L6702
TS3A823|;5YFP 120- OHM+ 25% 1. 3A
Dt | rang§R T1 CAL L, CH HS G\D 1 2 ; AUD CONN M C XW
5554 52 51 GND_AUDI O CODEC CHS_CLAIMPt M N Do, S 0402 N-NECK-W DTH=0 2
NO_XNE|_CONI RUE INECTI ON=TRYE
. rogs1 " TRERTREIE T o
. . ANPO CLAWP|
1 2 1 1 2 1 2 CHS CL
- EBYEH 1/sz°€3w 1/%;/5w B4 | cLavPO :
0.1U 201 201 w oo =PP3V3_SO_AUDI O DI G APN: 51050009
,551@AUDMCINLP 1 «HS M,C H, RC »HS M C HI D2 |mc M c1| Bl CRITI CAL
) o1 AL nHS MC LO DL | Rer M cz2[ CL o 7 @m—AUD_SPDIF_OQUT_JACK 1\116702174
ES R6756 1 C6750 5113802
20 10% 6800PF s D AUDI O SCIA3 | scL . AUD_TI PDET_I NV 22
1/29 18 sa@y-AUDL O_SDA? | spa * < J 21 a)
(?‘? 201, ? SRR RET759 £2 | ADDR =,
oo @mAUD MCINL N 3 #HS M LO ¢ Ny 58 o oo
: XW6751 66 X oo
28 NO_XNET_COWECTI on-TRUE « AUD_HP_PORT_REF (3 2 ols| 88 = Lo ot
R6760* PLACE_NEAR=UB750. D1: 5. 1MV L9,
475 NO_XNET_CONNECTI ON=TRUE US _HS_GND 13 00 14
5 o 00
50 E| LTER_TO S5 QILSETBAND Y Zﬁﬁw CH HS QD 7 151 5 o} 16
NeCRERRHE B ORATPARY A 201, w5 5 » __GND_AUDI O CQPEC FERR- 33- OfM 0. 8A-0. 097 CHM 1o ofas
NOSTUFF Gl HS M C L (YY) 2 7 AUD_CONN_SLEEVE TIDAEn
0201
ss s 52 51 GND_AUDI O CODEC . ;3: 9

| 2C ADDRESSES

M KEY
M KEY
CHS
CHS

U6751
U6751
U6750
U6750

VRI TE

VRI TE

0111 0011
0111 0010
0111 0111
0111 o110

0X73
0X72
0X77
0X76

AUD_TYPEDET 1 Y 2 ; AUD_CONN_TYPEDET

=

0201

S oate-06/ 06/ 2014 £\
e ———

Ismc VASTER=DL_AUDI O
o

Appl e I nc.
®

SCH

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

67 OF 132

“NUM>

4 3 2



www.chinafix.com

CODEC QUTPUT SI GNAL PATHS

.
Funem o e cowerren Ep—— Pp—— SE— AN 51850627
Prne o o0z (2 02 (2 009 (5. wa 000 (8
TveeTeRS ox0a (4) ox0a (4) ox08 (1) wios NA 2- M C CONNECTOR
an w01 () o0 (09 or0n (109 @os A R ne b Ao
s o A 009 (8) o0 (169 A o0 () R6885 ozt VRS CRI TI CAL
N 0 5/ CON_DM C_PWR J6802
CovEC 1 heUT 51 AL PATHS %515 =PP3V3 SO ADIO ] o 781,\97&{_ 8006
e e i " e RegH4 26801 oon L o O
e o5 (5) oaz (12.0 w e (12.0 517 (OO-AUD DM C SDAL LANA2CON DM C SDAL FF14A- 6C RLLDL- B- 3H : : ’ SPKROONN L OUT N > g
0 7 7 7
SPOIF IN ox07 (7) 0X0F (15) NA NA 1/51gw NC s SPKRCONN L1 D 3 o
HEADSET M C 0X06 (6) 0X0D (13, V22, B, LEFT) M KEY M KEY M:EJIEF . << 2 o
212 70 50 7 oy SPKRCONN SL_OUT_P 519
SYSTEM | NT AND GPI O LI NES 5 g 5 53 7 [y SPKRCONN_SL_QUT_N 6l o
4
Funem o r @0 5 o
e e sarmicer a0 18 s g —O
KEY | NTERRPT PIRQ H @05 6 =
ot et i wios R6883 °
s qOm—AUD DM C LK 1/\N\/27(}:NDMCCLK NC)EBO CRI TI CAL
1w J6803
ME-LF 78171- 6006
402 =+ M RT- SM
PORT B DETECT( SPDI F DELEGATE) PORT A DETECT ( HEADPHONES) _7O
% 5 o AUD_SENSE_A 055 7 >-SEPKRCONN._R_QUT_P 1
SPKRCONN R_OUT_N 2 g
'R6896 'R6895 s = 7 o SPKRCONN R | D 3l g
20. 0K 39. 2K 4o
% 6 % _ rosa s SPKRCONN _SR_QUT_P 5
5t 2%_2&/ =+ =PPSV_S4_AUDIO @ ! o SPKROONN SR OUT_N RN
LUAUD PORTA DET L ., AUD_PORTB_DET_L SPEAKERI b SPEAKERI D .
?897 ols ? 97 ol R6810* 'R6811 T O
SSMVBNILSAFE SSMVBNILSAFE 100K 100K =
SOT563 | K 563 | Kh 16 16w
H H ik, bt
2[e% s 5[ s, w57 > SPKRCONN L |D | SPKRCONN R | R+ s s
AUD_OUTJACK_| NBERT
- = = T - R6812 'R6813
100K 100K
R680 AUD TYPEDET_CD - 1§g/ %15}4’
4 2 2 2 PORT C DETECT( SPEAKER M SMATCH)
cunaGDADOOCIEC | 200 PPAVE_AUDIOANALQG  SpeaKER( D | ‘SPEAKERI D
poN R6801 o o1 oy AUD_SENSE_A
- 3 ’ 1%%@ SPEAKERI D
83 . oy 2%1 R6816 SPEAKERI D
2 1
OOVE E{Q © _w AUD_TYPEDET VY ROBI%
el < > oW I
hob™ YW
—‘*’J b5,
s =PP5V_S4 AU
R6803 < PPAVE_AUDL O ANALOG o1 oo o 5 _=PP5V_S4_ AUQ O
w 1 2 PPAVE_AUDI O 1 AUD TYPEDET QD | NV SPEAKER| D AUD PORTC DET L
1 e AL PRI LEL Lo
158w 6 CGSU‘Fl:O
201 Cg)8109 1| PLACE_NEAR=Q6800. 4: 5. 1MM 5 g_";x,
. 6.1L§0/ 2—— 201 SPEAé(S% D ol
XOR —
- . SSVERIGATE |1
&R SPEAKERI D 1
u6800 SPEAKERI D .
! D _AUDI O CODEG, MCPGS14 PCS 31, ™5 Moot FERR. 1000~ OHM R6820 2[6" sh
ww e _=PP3V3 SO_AUDI O GND_AUD O sz o s 1 6544 oUTL (Y Y Y2 SPKR_MATCH DRV R,\}si\/z SPKR_MATCH DRV
R6867 MCP6514 NEG 4 0402 5%
LAAA,2_AUD | P_PERI PHERAL_DET g 1 5 Mzgs}@’
5%
14'?7‘%(865’ Miégw s _=PP5V_S4 AUDI O
o EXTRACTI ON NOTI FI CATI ON SPEAKERI D =
2ow R6814!
201
'R6866 : 2714%'02 55 00 52 1 GND_AUDI O CODEC
475K 1
§ EC AUD Tl PDET FET1 AUD OUTJACK | NSERT Ly s 45}29/2 I D
2201 APN: 37650613 14/\5/'\/:?/IS
803 SPEAKERI D SPEAKERI D g
SSMBNLSAFE | DlS %3803 (2L R6815" 106811 40 AUDI O CONNECTOR DETECT STATES
SSMBNLSAFE 90. 9K
KH sots63 | K o é[l of UF
— — %_1 W 5 8\/’ NOTHI NG SPDI F HEADPHONE
2 - Abg 2 éﬁg‘z CERM AUD_J1_TYPEDET_R 1 1 o
R6892 2 St CRI TI CAL 5[G™ Stz p AUD_J1_TI PDET_R o 1
AUD_TI PDET_I NV 1. 5|‘(2 AUD Tl PDET | NV R L6801 L AUD_OUTJACK_| NSERT_L 1 0 0
L /\/1\4,\/ FERR- 33- OHM 0. 8A- 0. 09- OHM - AUD_SENSE_A 1 20K/ 2. 67K RDI V 39. 2K/ 2. 67K RDI V
REDE FET2
1
L E:SFSZG\E) . e SV CeT=-ou 0w 201
2 38K 38 \ Alternate Parts AUDI O JACK TRANSLATORS
"F g% 35Y P
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
ATENE LR d} Appl e | nc. SCH_NUM>
o Ro89. CBa60 G = 100+ L v os v2 s GND_AUDI O CODEC 353S3452| 35351286 U6800 | MAXI M ALT TO M CROCHI P ®
SSVBNISFE Vth = 0.8V to 1.5V 37650975 37651081 Q6800 | TOSHI BA ALT T( DI ODES NOTI CE OF PROPRI ETARY PROPERTY:

SSMBNLSFE | GSS = +/ - 1uA
FLEX- S| DE RPULLDOAN = 100k (TB 49.9k in REV 3)

SPEAKER CONNECTOR
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MagSaf e DC Power Jack CR'6T€')CAL
6AVP- 32V-0.00950HM =PP18V5 DAl N OONN
1 — — 8
0603
CRLTI CAL =PP3\42_G3H REPROT
537]860908%08 > SN '
PR g e
O————_ . PP18V5_ DO N FUSE 2000 acenen ne-puace s wns00 and sa1
= By oon 2 18y, oo www.qdzbwx.com
opxNe VATAEE Y TC7$;£3FEAPE b D
of2 Soress,— 2= , SMC_BC ACOK 20 40
o
o L
5
o7 NO_STUFF
g 7 __1 C69U(F):5 SMC_BC_ACOK_VC{ . _=PP18V5_DCI N, | SO
o 8 —; ggg; BLEEDER
o 603-1 C6900 1 CRI 5I2CAL
O—- 0. 1UF —— |
2 SBRy3ZICW
03
518350543 U900
Méégogéo DQ N IS BLEEDER P$RC
. ADAPTER SENSE 5 4 SYS_ONEW RE (g M N-RESR-W BIFES: S6Mv
CRI Tl CAL L 20 —
= N GO DER 1R6912 ! nput inpedance of 68K neets
1-Wre Over Vol tage Protection BLEEDER ?\QK sparkitecture requirenents
The chassi s ground w11 otherw se f1oat and can 1R6930 1/20W for both MPMA and MPMb.
send transients onto ADAPTER SENSE when AC |5 & 1K = Q:‘>910 5201
BLEEDER SI'5419DU L
@920 PONERPAK -
= DCI N | SOL_BLEEDER R} ACB407A @ A e—————————————
- dy sor23 >
- 3 1{e ol > 11R(§509K10 When i nput voltage is 2V the FET will be off
930 ol 5% bl ocki ng the | eakage path and 22. 1K can be
%002 ” coo12 1 %™ properly detected. C
SoTzS- L S OO z When input voltage is at 16V+, FET will
BLEEDER e 2| RB911
2 1 oxn 10K conduct and power charger and 3. 42V reg
Il?(()SK921 DCI N | T R 1 2 \
. ?onlsw 1/1;/5w
- il 261
2 {_DCI N | SO._GATE
PLACE COMPONENTS NEAR BATTERY CONNECTOR AREA L “ GE?TQZ%GO .
PPVBAT_G3H_CONN | , 6. 8V zener Z - 5301
A
SYSDET_3_4 = =
C89159 1 C6916% 1 .
. o o omT
% —— 0 ——
&Y e 908- 4777
462 6031 CRI T CAL
J6950 R6920 CRI TI CAL PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
l ! MERF(;%?BI%Q-SMDL e 1 /\;1;\/2 PP18V5 DG N CON %%ggow 13850811 3 CAP, CER 4. 7UF, 10% 25V, X6S, 0603 6990, C6991, 06992 CRI TI CAL
All ~AL E2 E2
o ° g =PP3V42_G3H REG
= AZLon2 E3p1-E3 s%és 3.425V "G3Hot" Supply °
A3 L OA3 E8p E8 R6905 PPVI N G3H_P3V42G3H
A4l A4 E9| E9 0 L] D+ﬁ8 2 mm Supply needs to guarant ee 3,31V del i vered to SVC VRel generat or
sl Jae  Er06 ] ElO oo __=PPBUS G3H 1 NGEErY! ByR=0- 2 mn
ﬁ; gﬁ; Foo{ F2 Ngip =18. o B OM T_TABLE NO_TEST=TRUE B
29| Sao Fo EZ 0 C6992 1
AL0] SA10 8o 4. 7 —
O’ FOo F9 8% 2
Bl o Fiog] F10 e—s__ =SVBUS BATT SCOL (.. X5R- GER - - T85A- 460MOHM
B2| ~B2
B2l O Go1& Vout = 3.425V
o83 eole
:g o84 @Bl @B 100MA MAX QUTPUT
B6
= G o|-G1 (switcher limit)
OB7 @C [
:2 OBZ ST =T =SNBUS BATT_SDA a2 .
OB o ez -
B10| ~B10 Hig | HL 2 %E%/QF’W, 12 CRI TI CAL
cl sa o2 1 201, 1 C69 _—
e o P3V42G3H FB — 23
Gloe Mot CRI TI CAl S| 88Bs
| Soa $C o D6950 N R6996
6| 06 (& RCLAMP2402, 2005}
c7 OC7 ch J1 SC- 75 1/ 2g¥V
fe:1 e J20] 32 2015
o] Joo 135 38 SH6950 -
colocio  daglaa 4.00D2. 71D 1. 8H
370437 2 Vout = 1.25V * (1 + Ra / Rb) _L
DL oDt ol 36 =
o2l Coo 36
‘o) e —
or [ S ' A
xSl Pin 63 (SH0962) is Neoconix stiffener, 860-1533  Evmrer=rem o oreer
‘o) . ) )
o] Joo TALLL B4 Pin 64 (SH0961) is Neoconix tall locator pin. 860-1530 DC-In & Battery Connectors
DO oDIO  SHRTIB5 ¢ Pin 65 (SH0960) is Neoconix short clocking pin. 860-1529 T RO
d} Appl e Inc —
®
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6 5

2 1

Rever se- Current

Pr ot ecti on

PPDCI N G3H_DRAI NOSTUFF l'.'.ﬂ'l
@;Eﬁ&gﬁ}?g \Tleg nrmC7080 1 M N-MEGK W BFHES: 25, For Erp Lot 6 spec R7890
o} LTNES S5 mm ( 2 DCI N
. & _CHGR DCIN D R1 R5V) VI N P5V1_BOOST W
I nrush Limter xsr I NP BTS2 BB YN
NosTUFF L C7090 : ° © C7094 1
.7 F; VIN BOOST 0. 22UF CRI Tl CAL R7091
FROM ADAPTER NONONC i 2 Y7099 79 a5y 17 S\ 2 PPSVL_CHGR VODP
. =PPDCI N_S5_CHGR It i ] A oM T_TABLE oeN . PEVI SW O IR weres g M wled
I - — FERC N GEEL | NRUSH = e Buz FE8: 35" Hn DP418C- SM TR TLCRLCRI TI CAL
TR RS § e R Al MNCRERW DT 25 i Lmogﬁdtcmgg
" a a » A v NCxL{NC . OIDT-TRE PSVL_BI AR, ~ikar UF UE
R7080 T 1 C7095 TOR §q§ v
2 - 2 -
T of AT, oo — ggPF 1/ 200 0865 " Be0s P = 5. 50V
At o o - 5% Y2 100MA MAX OUTPUT
CRITICAL o TE DI (2 M 2 = (Switcher limit)
M [ERESS 3 ) P5V1_FB
s =PPDCI N_S5_CHGR | SOL 16RZ7K081 L R70<$5Rgl>
CRI TI CAL M:l%" i{%‘jlﬁw 200K
D7005 5402 1/ 20W
SBRO330CW (CHCR_AGATE) Vout = 1.25V * (1 + Ra / Rb) 20%,
-—|1 >|—| R7005 (CHGR SGATE)
3+ CHGR DCIN D R 1,\3\9\/2_(_(]131_[1]_&_ R71%21 =
5% 1 2
ACIN pin threshold is 3.2V, +/ - 50nV —2[>|J Mgéé‘év % LCOHGR CSI R P 3 PART NUVBER | QrTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
. ) .
Di vider sets ACIN threshold at 13.55V —_ C7/091%8F 402 13850811 1 CAP, CER 4. 7UF, 10% 25V, X6S, 0603 C7090 CRI Tl CAL
I nput i npedance of ~90K neets 2 g}{) CERM R7022 s CHGR CSI_R N NOTE: C7080 is the same APN, but NOSTUFFed per <rdar://problenm 11815538>.
. . 30mA nmax | oad 0402
sparki tecture requirenents .10,
PP5V1_CHGR VDD RZO701 Y PPDCI N G3H_CHGR
s _=PP3V42_GBH CHGR k- 2 m 1LANAA 2 g PPSVL CHGR VDDP 8w TN RESR WEHES: S M | CRITICAL | ORI TI CAL CRI TI CAL
1 VAl TAGESS. 1V oot | VR WBHED: 2 i MOl XNET_dOWNECT! ON=TiRUE 502 ey [*C7030  ['Cro31  ,|'C7032 |*C7035 |1 C703 6 1 Cra37
ot 7001 » 70221 |:c7021 T T hE. W Tl %%
C70021 o ST ' SRR | SRR TSI | o 066 pgﬂ s s
R7 121 1UF R7002 "
0 7 100K Py e
; 2 % o o NO XNET_CONNECTI ONETRUE 4
%? 4 LS o - -
b (?\é? 8—!@ AGND 2 VDD VDDP
R740 HSTORI T CAL b i Max Current = 8.5A
R7010 SMC RESET L 1 2 CHGR RST L Jsve_RsT_N ..o
68. 1K — 5% . m_=SMVBUS CHGR SCL scL U7000 SGATH 2 CRITICAL (L7030 linit)
& P =SMBUS_CHGR_SDA AGATE
16 “CED— SoA 030 = 400 kHz
o 2L 40 = VERO FRO CsSl P — Q7
2 CHGR CELL 6 oLt ﬁ cs J k,_} 82 FOLPA CRITI CAL CRI TI CAL TO SYSTEM
Float CELL for 1S CHGR ACI N shan @ 2o '— . 4. 7Ur 20% 8. SA- 18. 3MOHM 155040
CHGR | COWP 5 || cow - PHASE| CHCR P 1 2 1 2 =PPBUS G3H o s
CHGR_VCOWP 7_vcow — PI MELO3T- 4R7MVB
CHGR_VNEG 8 [vneG LGATH |I<»— 1206
- CHGR CSO P 18 |csop BGATE| —
¢ CHGR CSO N 17 lcson 0 20V/V Al ——
36V/V Bl
goq 3l 4 5 VBAT G3H CHGR
L §7950 g7 B~ T P o ORI TI AL Croas
- I = 1
: 3]%% T T SSTA A —L ¢, 001UF
g o 35352929 > 70% T ¥
CRI TI CAL ERe N sm 84> =M
\ CR BlscsAL
R70050 1 o158
,vg/’ S veR 2 TA FROM BATTERY
XWZQ00 10832 PPVBAT GSH CHGR R . 3ls
. mm
L5y 2 LobD, TR 65s 1| crose c7057i &:"ﬁf\gs_ﬁ@'é‘ﬁf{mh'
PEAGE-REAREL7868:|23: thm e — 0. ——0.01 @, g VOLTAGESTE. 6V
%(}4)2 2 x7r ;r 2
202 402
(CHGR CSQ P) R7051 5.5 1
(CHGR CSQ N) R7052 o 1 2 o L
(PPVBAT G3H CHCGR R) (PPVBAT G3H CHCGR R)
(CHGR BGATF)
C7011 1 C7000 C70051
0. 01 L TUF 0. 22%—— 0 001 L
— 1A b —— f—
X7R- 2 }{ X5R- 2 X7R- gé
40 402-1 0603-1 402

i

NC_NMASTER=MASTER

SYNC_DATE=MASTEH

TTILE

PBus Supply & Battery Char ger
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4

3

PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
13850812 1 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7121 CRI Tl CAL
+ =PPVI N_SO_VCCSASO
+ =PP5V_S0_VCCSASO
CRITI CAL Y ASEJ B - Rcmn CRI Tl CAL| OMT_TABLE
R7101' 17101 | MR +2 mm C7120. C7121: 1c§%%5:
% | 5 fyfp— o
13 2 é% C7130 ;éﬁz Lg 2 %&
51t i R7130" PO0F | oBRRP|  OlEE by
9 g\/l PLACE_NEAR=C7121. 1: 3mm
PP5V SO VCCSASO_VCC —= leg}@ 3 PLACE_NEAREQTL00. 2: 1
. mm -
NeEst PTH0: o g 4922 37650944 =
CRLTI CAL
Vo TPVeC VCCSASO VBST Q7100
U7100 ynﬁhﬁé%w BTHEES: 2 P RIKO222DNS
| SL95875 b HWBON CRI TI CAL
=PVCCSA_EN ey VTN oo 18 RS — CRLTI CAL R7140
» 15 [y CPU_VCCSASENSE 15 52 CPU_VCCSASENSE DLV 10/pg CRITICAL e 17 e 1 J 'a,__} L4309, fF/ =PPV( RE
W8 VOGSASQ. SREF 7 | srer PHASE 16 Ve LL 7 1 2 _PPVCCSA REG R 2 An .
2 PI MBO53T- SM — S ma 3 6A Max CQut put
12 1 K mm pu
1R7147 VCCSASO_VO - VO LGATE] SW TCH NCDE=TRUE . J — 152S1302 ACE=T. 05V 500 KHy
41.2K VCCSASO_OCSET ocseT 1 C7160
%%EW PVCCSA_PGOOD 14 | pcood 1’ \QOPF
VCCSASO RTN 2 VCCSASO RTN DIV 4 |gy VCCSASO DRVL 2 ¥4, CERM
NO_TEST=TRUE . mm|
VCCSASO_FSEL 13 |pseL CATENCELTRUE m
e L
2 1031 VCCSASO_SETO 8 |seto i
1 NO -
XWr 10407 00221 RH631| voecsaso sET1 9 s
PLACE_NEAR=CL761. 2: 1mm X5R- x7R-84é 2 1R7148 \% S lvibo
52 3K
%ﬂlﬁ‘é’ 552 5 IVi D1( ENDI AN SWAP) w0 s VOCSASO CS P
2
o? @ R71411 w0 2 VCCSASO_CS N
e~
il Rz150
- 7] 182. 5|S NO_XNET_CONNECTI O\FTW;EZ C714O
2| T000PF
o) M:ll/é}@’ 210 > CPU| VCCSA_VI D<1> 2 IJI 1
%o . CPU[ VCCSA VI D<0>
: ©7106'R7154 |'R7152 |1 c7105 @ " OB Npés/gge 1R7142
— 10PF 45,84K 45,84K ——= 10PF > 0 1K _
" %/E/W' %;Ew %;EW - %/E/W' 'R7149 irlﬂé’ OCP = R7141 x 8.5uA / R7140
4}1;309K (VCCSASO QCSET) 2402 OCP = 8.5A
yé;ﬁ\év (VOCSASO_VO) NO_XNET_CONNECTI ON=TRUE
2
XV\FS hJ/I.OO
VC(N:SASO 1 R 2
3 mm
VLR W BTES 5 1
PLACE_NEAREUT100. 3: 1nm
I NTEL TABLE:
VI D1 VI DO Vol t age
0 0 0.9V
1 0 0.8V
0 1 0. 725V
1 1 0. 675V

Syst em Agent

Power

Supp

Iy

80
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TTILE
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Cr7236
i
b
o (PSVP3V3 VREF?2)

VGJ'AGE:BV

GND_5V3V3_AGND

) |2

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
138S0812 2 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7241, C7281 CRI Tl CAL
., =PPVI N_S5_P5VP3V3 so s =PP5V_S4 REG
CRI TI CAL CRI TI CAL CRI TI CAL [CRI TI CAL
=PP5V_S5_LDO
C72431*|, C72401 . ° . Cr72801%, C72821|,
58k 68 —— = C7200 VOUT = 5V I Y
2 = 100MA MAX OUTPUT 2
et A e T N T
t 60371 1C720 !
T 1 P5VP3V3_VREG3 o %‘%F
2 X
wo =PPSV_S4_REG _ SKI P_5v3[V3: | NAUDI[BEE BV és5 =PP3V
1
VOUT = 5.0V ski P_svava: Aup| BB 201 ~ A § 2 | 2¢7208 = y VOUT =
1 .
12A MAX OUTPUT N TEE WRIEY R7200 1280 % B B 0 T T f 15250754 10. 5A MAX OUTPUT
600 Kiz L7220 Il Craoa w230 o g 2t T e 7260 F
! T, OUr 21A- 0. 201 6 ISKI PSEL1 ! 1, 22A
CCR'7T2' A L C7271) Fomibsreirome 008 R7244% ?|P5VP3V3 SKIPSHL 19 o psrie CRITI CAL ORI TI CAL B3P o c7
s f 1 14 JocseL ur201 EN 12 EN . Q7260 1
F30UR 0. 6010 1 1 oy m G ) 0.700
el T w : e
i pgton | S Y P5VSA_VSW s W Wabz, s —/BST____31 vesT1 2 VBST2| 26 X o o P
| ICRI Ti CAL| = . z e DRV R o o | CRITI CAL
2521 C72501 : NE_\ -8 GATE NGDETRUE B DT=TRE 18 GATE NODETRUE N 1C7290
350UF fork— s : M RoRED U BFEES: 3 I P5VS4_LL a2 |sm 2 sve| 25 LL M REke NG STUFF s | = BF
2 g 2| |3 M NERER-W BHHES: § W swrornosTre O e = SWTOHNODESTRUE M NERESR-W BHES: 8 W il |2 %
a] e | L T v P gy S BN . L
. g EReGe : P5VS4_CSP1 7 lespr csp2| 18 csp2 EReGe : - g
1 3 P5VS4_CSN1 8 |csni csN2| 17 CSN2 C7288 o 3
' ] : 11 lvooe ref 3 RE Faed ] il oz ]
I P5VS4_VEBL o Jvres vez| 16 VEBZ 1 3 g
7 | S P5VS4_COWPl 10 |cowp1 covp2| 15 CcovP2 }g% — § gl
5ok w0 i =P5VS4_EN 4 lenn evo| 21 | [=P3V3S5E_EN (e XBatg™ o S4gF i
g § o o P5VS4_PGOCD 5 |pcoopL paoonz| 20 P3V3S5 PGOOD fomy oo R7246 01UF § 5
4 |y THRM_PAD 806 , g "
‘o = ] o
2 R7238  R7239" LR 2
X\/\TZZOg] XW7221 2. 1K 10K XW7 260 [g
EY SM M:_lév;; SM
1 2 402, 1
P5VS4_CSP1 R XWr 200 P3V3S5_COMP2_R
PLAE_NEAR:WZO:LO 28: 1MM

ISYNC NMASTER=NMASTER
TTILE

5V / 3.3V Power
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PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
138S0812 2 CAP, CER, 1UF, 10% 35V, X6S, 0402, MURATA C7332, C7335 CRI Tl CAL
. _=PPVI N_S3_DDRREG .
CRI TI CAL CRI TI CAL | TI CAL aé;§§B§E ué%TgaéEl 7333
1 1 1 1
57336 L C87LJ3;:31 J1Cr334 LT oUF LT ouF 901UF
9% - 68UF }gw }gw
=PPVI N_SO_DDRREG LDO L AN g L AN g T%s B e st—F 6%
s = - bk - b2 & M sm
. —PP5V_S3_DDRREG CRI g Ocﬁi e
CRI TI CAL 10% 'g;)
Cc7 300 1 X5g, 8'5”1"
ol -
20492 Lo b som - o ) R T AL
VLDO N N_NECK W DTH= 17 mn R7325 = = m"C7325
= NZLI'NE-W DTH= {’E\M 0. T0F - Q73 152S0905
V51 N vBsT, DDRREG Vi TEST_TRUE {% 0 1, DDRREG VBST 1 lzf ||°_ EQAEDNSRggozs CRL_TI CeL
« mDDRREG FB U7300 14 DDRREG DRVH ___ FEWBHES & om0l ] 0. 68UHF 18228, avorm
2 s m»—=DDRVIT_EN \IT Enant s3 TPss1016 ~ SWi3 DDRREG LL NorTRE (e §g§ st | 7 1 2
o =DDRREG EN OO VTTREE Enanl 16 |ss5 Do e e 4 ) =PPDDR _S3_REG
c N prvL| 11 DDRREG DRVL  JUERFETRE N g,m —d PCVB103T
RURRES 1V itk 6VREF CRI TI CAL Pecon 20 DDRREG _PGOOD . M KRR BFHEB) 87 m | CRI TI CAL Vout = 1.5V
1 s VDDGS! DDRREG VDDQSNS |*C7340 15. 5A max out put
C73151 2Ro7%1K5 REFIN VT3« =PPVTT_SO_DDR LDO “-3500F 7346 (Q7335 limit)
0.1 F__ % DDRREG _MODE 19 |MopE VTTSNS|_ 1 2 2.0V 1 f = 400 kHz
R 8% v 16w DDRREG TRI P 18 |11 p RORREG VITSNS 002 SO 5 . 8‘;‘ 3T4|1§AL ERRY- TG, = Q010
102 enfursoo 1 cfBemiarsso s sm viTRer| s =PPVTT_S3_DDR BUF L B CRI TI CAL 2 397 ceru
Lo CRI TI CAL CRI TI CAL FRERR-W BFEES: f7m 1 I 30%, 3411, |+Cr345 0402
OM T_TABLE e PGD GO D FAD _1C73'>:61 = Byt 330UF —— —— gEJF 2
R7316: 7316 J J 4 = 30 aptel |7 e [SM7301
How == Qi 'R7317 |'R7318 b ) ? By
%.2 {2 2 g}{) CERM 200K 51. 1K PLACE_NEAR=GT361. 1 1m PLACE_NeAR=CT360. 1: 3 TpLACE_NEAR=C7340. 1: 1nm
0402 o £
wwrl AR=U7300. 8: Smm PLACE. NEAR=U7300. 8: 1nm %16'\4\/ %% l\éV C7350 7360, C7361 close to memory
319 2 = 2 1 S
SSI\%ZlSFV PLACE_NEARJU7300. 19; 3mm PLACE_HEAR=U7300. 18; 3nm stoog] 0.22 ;; e _MT\TEINIENIiW B+$8 17m|41m
SOD- VESM HF SM C% 2
CRI TI CAL 1 6
OM T_TABLE .,_M D _DDRREG S
sy TR
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
LMEM VDD SEL VS L o 11450411 1 RES, MIL FI LM 1/ 16W 100K, 1, 0402, SND, LF R7316 CRI TI CAL PPDDR: 1V5
114S0391 1 RES, MTL FI LM 1/ 16W 60. 4K, 1, 0402, SMD, LF R7316 CRI TI CAL PPDDR: 1V35
376S0612 1 MOSFET, N- CH, 30V, 100MA, 7. 00HM SOT- 723, HF Q7319 CRI TI CAL PPDDR: 1V5
114S0428 1 RES, MIL FILM 1/ 16W 150k, 0402, SMD, LF R7319 CRI TI CAL PPDDR: 1V5

SYNC_DATE=MASTER
—

Istc VASTER-VASTER
1.5V DDR3 Supply
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___=PP5V_S0_CPUI WP U | 8 62
R7401
PP5V | MVP_VCC 1 ’\/1\9\/ >
= : 5%
VAl TAGE sV Mzgs}é’ =PPVI N_SO_CPUI MVP ; o, D
+=PPVCCI O SO_CPUl MVP 1 C7402 1 C7403
C7401 1t —— 2. 2UF -2 oUF
W Tl
2
R7479'| |'R7480 XSR- Oy
54.9 130
%,{:}%W %}E‘é’ PLACE_NEAR=U7400. 29: 2nm
b5, ],%2 L PLACE NEAR=U7400. 10: 2rm
PLACE_NEAR=U7400. 23: 2nm PLACE_NEAR=U7400. 21: 2mm g g 2 NO XNET CONNECT! ONETRUE
B Not e: val ue needs scrubbing
> 88 R7402 RE3P6
u7400 1:|.82K2 i | _ 43 62 78 _—
MAXl%lZ&QGT M L 1’@%\’\6 XNET_CONNECTI ON=TRUE
o @om—CPUL MVP_AXG PWA2 13 | prvpvwe Tong L I MVP_T e R17£f15(|)<3 204"
NC2Z] DRvPVA Toval 48 CPUL WP_TONA LR R72€'(?7
45 | cspas  CRI TI CAlstan| 25 > o 1/%;{3\” 1 ) 2 _ _ 1062 70
72 40 39 11 (OOT} CPU _PROCHOT_L 4 A vRHOT* DHA1| 27 CPUI WP_UGATE1 o 201 1/°20wW
C7450 9 Lxa1| 26 CPUl WP_PHASEL  mmy o %72619'§ W
1 « @m-CPULMP_PCOOD | 24 | poxa oLt 28 CPUIM/P LGATEL o e 2200 LMP | SUM R
— é‘zzv PF > @ CPUL WP_AXG P 12 | poks cspa1[ 42 CPUI MWP_I SUMLP oD - —1|O% - ~
2 o os y—CPUL WP_VR_ON 47 |EN csppave] 4L CPUl MWP_| SUM x7l§-58\/ngM
csnal 43 CPUI WP_I SUMN . 02
4 7 15 r>—CPU_VI DSOUT 21 |vpio I PO P EBA <™
72 15 Emy—CPU_VI DSCLK 23 ok = " %OA{,%% R7410 C
7 15 [y CPU_VI DALERT_L 22 ALERT* cspaz| 44 CPUl WP_| SUMRP 1105 L 1
BsTA2| 34 | MVP_BOOT2 o2 1
CPUl WP_NTC ig THERMA 32 o |No TEST=TRUE 10% N
CPUL W/P_NTCG THERVE Lxne| 23 CPULM/P_PLHASE2 g | %%% 1
CPUl WP_SLEW 38 |sr pLA2| 31 CPU MP_LGATE2 e
CPUI WP_| MAXA 35 || vaxa gsTe| 14 CPUl WP_BQOT1G gy o
oM T CPU WP IMAXE | 36 | i we ors[ 16 CPUIM/P_UGATELG o - — CPU MP_ISUMRP g
'R7468 'R7466 1 x| 15 | MVP_PHASEL o ———————@D =
5. 76K 5. 76K Rrasa. 'Rr462 'Rr460 8 | coprave o[ 8 CPUIMVP_LGATELG rm -
o o oo oo
2401 2401 ,020 R R CPULIWP | SUVGLP ey
— - p—
B )
) ) Aemé g &g
CRI Tl CAL CRI Tl CAL — &
R7469 R7467 R7465 'R7463 'R7461 olg| ~f ~ 2| g
S N R Q 2| 8 CPUL WP_| SUMGN ez
100KOHM 100KOHM 7 I 17
0402 0402 2ow oW 20w
2 2 2201 2201 2201
GND, | MVP_SGND
W DTH= 6 mm
PLACE_NEAR=Q7510. 1: 1nm M N NECK” W DTH=Q. 2 nm 413 B
PLACE_NEAR=Q7550. 1: 1mm VALTAGE=DV 1 C7440 |No XNET_CONNECTI ONSTRUE C:I:.7OOPF NO_XNET_CQNNECTI ON=TRUE
i FOPE Ll 1C7412
2 X% CER) R7440 JOOPF
e CPU_AXG SENSE_R InAA 2 CPU AXG SENSE_N_¢m S0V >
% e &Y R7412 Tozofﬂ“ R7413
- PR M AVEP C7441 1 Y « _CPUL WP_EBA| 1%&?/*5 CPUL MVPLFBA R 1730 2 CPU_VCCSENSE_P ¢y s =
T1000PE 1% oM
NO_XNET_CONNECTI @;;Fst?gg ;|— R7 14_4 1 465'\9’ W
20 CPU_VEQSENSE R 1 \/\/0\/43"-41§A$—-—<m2 VOCSENSE N o 1 C7422 No XNET_CONNECTI ON=TRUE
NO STUFF| NO STUFE/E:@VV 1 3{/QOPF L XNET_
1C7442 |(1C7443 1 3
p— 10%(,)OPF 1—8%90'3‘: NO_XNET_CONNECTI ON=TRUE F§.76422 ]%23 _—
NO_XNET_CONNECT| ON=T KR 2 xR A 13 72
PLACE HOLDER PLACE HOLDER

Ismc VASTER=MASTER SYNC_DATE=MASTEH

CPU | M\WP7 & AXG VCor e Regul at or
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7

3

62 61 8.

=PPVI N_S0_ CPUL M/P

i NS W BTRE. 2 Wi

DI DT
GATE_NCDE=TRUE

CPUI WP_I SUMGN
52 o1 (T} —

OOT OW T_TABLE OV T_TABLE' » ’
SR IWE BOOTL BC CRI TI CAL CRITI CAL| CRITI MT TABLE| e CRITI CAL I TI CAL
¥ N iR BTHED: 25 MY
PHASE 1 RS : c7513 1Cr515 [1Cr516 |1 Cr517 |1 C7518 |1 C7519 'Cr510 L|'CT512 CH
0/ ::4%1 JUF gt JUF (O%%WOUF g O0IUR-L 0. 001UF g8 ; g8 0/
. ; W T W T POTU— B ; s
R751%°)- L C7511 1. T Ly AN e ) gs(:EFW' 8855 CERM 4:5%4 *eR 4§QCEFW' 04§QCEFW' T L BZAETS;—I—\ L B sm
Mﬁlbg} ?SO/ZZUF 37651010 O(S%ISGJL_O _T_ PEACE NEARERTS IO ol A CE NEAR=C7517. 1: 3mm )
2 % q = — b
o o CPUL WP Boon§5 2 o5 ) ',;} | RF6802 SDTRPBF CRITI CAL PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
M RCERRC U B=e. 25 o & CRI TI CAL 3?70%3_7% 13850812 4 CAP, CER 1UF, 10% 35V, X6S, 0402, MRATA  €7517, C7527, C7557, C7565 ORI TI CAL
L75 0] 19
o miwmﬁgﬁ%% e ° 0. 36UH- 209% 3BA- 0. 00108CHM
\n - 8:3 W GATE_NCDE=TRUE 1 » PPVCORE_SO0_CPU_PH1 0612 =PPVCORE_S0_CPU_REG, .,
o rmy—CPUL MVP_PHASEL PI MSL03T- SM A N INERR ‘OgBﬁEB 95Mv 3 4
M N_LINE_WDTH=0. 6 MV DI DT=TRUE NONC 15251538 VOLTAGE=T. CPUI MVP_I SNS1_N o
M N_NECK_W DTH=0. 2 MM SW TCH_NCDE=TRUE T T CPU WP_TSNSI_P @43 o1 78
" ED— R B e W TTE L i NCSTUFH o
1 1 1
M N_NECK_W DTH=0, 2 Mv TE-NPESTRUE ° Qr515 R75908 R7?61§1 R7514
4 e 6|3|4Fegc1T§|:—5r?s?cF NO_XNET_CONNECTI ONSTRUEE 2@‘@ 1/ 25 ;%/"zow NOXNET_CONNECT! ON=TRUE
s 376S1011 2 12
0 XNET_CONNECTI ON=TRUE CPU MVP_I SUMN am e e
ol w|o 1PéA75 EAR=U7400. 43: 1nm
::% O0PF
=PPVI N_SO_CPUI M/P z ?ﬂg‘f
e CPUI WP _BOOT2 ! NOSTUFF NOSTUFF PR, G ——— CPUI WP_| SUMLP amn
1 NNV DTS, ég W CRITI CAL | CRI TI CAL CRITICAL| CRITICAL| v T8l CRI TI CAL
PHASE 2 e |1C7523 |1 C7524 1 C7525 |1 C7526 |1 C7527 |1 C7528 |1C7529 |[1C7522
GBUF ~ —GBUF - gt J UF~ & 7UF OUF gig901UF - gig901UF ——%%LJF
R7521% 2 16V, 2 16V, 2 % g 2 % 2 2 0% 2 0% v
5 9 1 C7 521 Do su|~ Cast B sm 08B M 17 B85 = g@;xw 84B 4B ™M1 BREY BT o PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON
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72 13

72 13

CPU VCCI O (1. 05V S0) Regul at or

oCP =
OCP = 26. 265A
Vout = 0.5V *

R7641 x 8.5uA / R7640

(1 + Ra/ Rb)
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i W S S S Ta T e
13W 2 3 2 16V, 2 16V, 2 16V, 2 2
M:ih\évz 63b2T RSt B sm GRS B sm /—I—\&&SE&E— sM 4 T 5% R
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« =PP3V3_S0_P1V5S0 Cougar Point requires JTAG pull -ups to be powered at 1.05V in SUS. D
Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
CRI TI CAL 70mMA is required to support pull-ups. Alternative is strong voltage
. ~m h ! ©
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State SMC_ADAPTER EN | svc_Pv 2 _EnaBLE | swc sa_wakesrc EN | Pmsus en | Pvsipss L | pmsiposa L | pvsip ss L
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Sleep (S3AC) 1 1 1 1 1 1 0
Sleep (S3) 0 1 1 1 1 1 0
Deep Sl eep (S4AC) 1 1 1 0 0 0 0
Deep Sleep (S4) 0 1 1 0 0 0 0
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3.3V S4 ENABLE
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e ®A7 59 — - —
10 30 SMC_S4 _VWAKESRC EN L }%&USFF NARE .
- 0
1 2 SO ENABLE .
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e PM SLP SUS L 6 WRRE_BASE= - 43
m s =P3V3SUS PLACE NeAR-UTTT0. 316
G\D - ¢CHER VERB o | acesemeurion. 1o om| mace resurooo 3iom |4 d98 4 ™| pLace_near-ur770. 3:6mn | PLace_NEAR-UT7S0. B3: 6mm
’ ’ 2 1C7987 1C798 1 1C798 1 C7986
,=PP3V3_S5_VMON SO Rail PGOOD (BJT Version) L g 470 L g 470F =P’ Lo a70F Lo a7oF
., =PP3V3_S0_VMON SRR 5 5%y RV T P 5 5%y
R7956! NO STUFFE ,\87931 X5R X5R X5R X5R
1R7951 15%5n R7917 L SSMBKISFV o3 J_
15.0K 15}29/ ALL_SYS PWRGD e s ao 1, 0, sa}vgsmp_i H |
jiey 2| soped € i — -
2402 R7953 Gos" "
VMON 3V3 Dl%z VMON @2 BASE o « 1[6™sI3
5% 3.3V SUS Det ect VFRQ Low Fix Frequency
1/16W
1R7952 N&b%F o Q7950 S VFRQ Hi gh: Variabl e Frequency
7. %16/21 K sl de | | e Ashl;/gjoonsg =PP3V3_S5_PWRCTL =
1 DFN2015H4- oo 0 =PP3V. PCHPWRGD
i R7954 8 H PR AP, =PP3V3_SUS CNTRL ., °—Pbov3-38 BCHE PCH SO PWRGD
66 8 = 2 VMON BASE - No stuff c7931, 12 9301 =
— n delay time . 1 F
= PPIVS_SIRS0 %,{fl/w 2 CRI TI|CAL] Uro30 sense Lnput ° :ig\/’:/ R7? 3%1 R7950" L §TR°
obF NCx¢ threhold is 3.07V SRy 2—‘[ 0%% 1K o}UF
L CRI TI CAL o WELPE 17180 2
5 402 Ve
R7955 ™ Voo \ 2 b,
ws __=PP1VO5_ SO de 2 VNON Q4 BASE 0 o =PP3V3_SUS_CNTRL S|sense |J7 Q3 QRESET pl PM RSMRST L 1 = Q
= %Y © 35352809 TPS3808G33DBVRGA o RSVRST L ‘o L1800, C21 g 74LVC2@08GT
8w PGD_BJT_GND_R Sus_PGOOD4(k SOT23-6°  pef3 o ST goes to o o 2 p—ALL_SYS PWRGD iy Soress g 74LVC2G08GT
405" verst-case Threshol ds: Jovs) U7950.7 PM SO_PGOOD 5% SOT833 R719K49
Q@: 0. X0V 1C7931 9 o U WP _PGOCD 2lg o U79503 ___SYS PUROK_RARA 2 PM PCH SYS PVRGIK 1o 2 =
@ 0,640V  O01UF 7 Sly o8 5%
A s =PP3V3 SO PWRCTL Y PLACE_NEAR-ULB00. P12: 7mm REDR
3.3V w Divider: 2.345V 5 =T 2 g\,, 4 40
Q4 0.660V R7967* NO STUFF = 2 — PM _PCH APWROK oD
10K
9%,
SO Rai|l PGOOD Circuitry i T R7948
(I'SL Version in devel opnent) R7g(§58 w0 30 3s SMC_DELAYED PWRGD 1 N, 2 EMECH PYEOK oo <o 2=
o [ PLV5S0_PGAGINA 2 %}%\év
Thr eshol ds: Wiw  R7966 PM VAN EN L "
VNN 5. oasv. 5. 096V - - P1V8S0 POyt o e . =PP3V3_S3_WAN
L . - 3. " " —_ " " " I — 8 36
VBMON: 0. 572V/-0. 630V 3%': v Sl/é\'év I\\AIOLT/_:EN 8_3 (t eSram i&s& gL;AaF;_ant e_eEdN b)y S3 pul | -up 62‘ I\/%N?SAFE
L 0. - 0. 00 40. d -
VAMON: 0. 572V- 0. 630V o P5VS4_ P 2 I on open-drain AP_PWR_EN si gnal . ™ \_90%3 “R7926
s =PP3V3 SO VMON 5% — iol/OK
, =PP5V_S0_VMON 143%‘9 "] %_fﬁy
66 8 M_S:;Rso_ | SLl 1 Gl2 < 402
D P o o] ZPP1V0O5 SO\ b PM WAN EN g o
6. 07RIRF34 cié/fz__ ;:I SOPGOOD | SL R7969 AR
%,{:1?? 1 %O/F’ %Ei- 402 o) o CPUVCCI OS0 1 | 920 s NO STUFH 920 , o~ RZgK25 925 '23 ISYNC II\:AISLTEER:NASTER SYNC_DATE=NMASTEH
2 15WS 6.704K 59 D D
2 abs, A% | U7960 | A8y R7963 SSMENSTEEAPE | R7929% ssveNaTEEAPE | P ;f’o/isw SSMBNLSAFE |\ Power Control 1/ ENABLE
1 SL88042] RTEZ (30050% 100 sors63 | Kh 0 sors63 | Kh Ng-LF T
Abg\/z TOFN s @M\/\/\/Z_ — % — - 4v2 = SCH NUM>
P5V_DI V |VMON 3 oo V=1 5% LY v Appl e I nc. =
CRI TI CALP=%<NC 118w e 2 " s[ett—s
JPW P1V5_DI V_VMON 5 vamon obF [T 2 % o 2[GN sht 2 5[G7 Sz 4 ®
15. O F%@é 1VO05_VI D| VMBMMON RST*h8 SOPGOOD_I SL o 0 10 ADAPTER EN weloo 56 27 20 PM SLP L NOTI CE OF PROPR ETARY PROPERTY:
1/’\,?:6%\41 12. TR % §i' GND_ THRM PAD Rég(?z L THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
a02,[ 1’3 15. QK N ol 35352310 1 2 ALL_SYS PWR( R FOSESER AGRERS 6 THE FOLLOW NG
Q,E/S 1/ 16W° LL SYS P\/\Rggéé\’ | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 79 OF 132
2 NF-bg - H;l\'{v AP_PWR_EN ) 0 24 30 11 NOT TO REPRODUCE OR COPY I T
402 hos 4 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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LCD PANEL | NTERFACE (eDP) CRITI CAL
J9000
20525- 130E- 01
F- RT- SM
31 O
w7+ _PPVOUT_SO_LCDBKLT 1 []
2
» LED RETURN 6 NC 3 g
7 LED RETURN 5 ZH
7 LED RETURN 4 500
., LED RETURN 3 DY
7 LED RETURN 2 1o
R9000 7 LED RETURN 1 slg
10 2 67 7 9
9@ LCD HPD A5 row— 0T tgg Egg CONN 0 1°
,HgDPINTAUXCP 9028 1|2 e DP_INT_AUX_P 118
0. 1UF | I 38R =a&¥1 79677 DP_I NT_AUX_N 12|13
7 @y DP_INT_AUX C N C9029 12 1313
0. 1UF I T38R cemiids 1413
15
BEAD_PROBE=TRUE o
DP_INT_M._C P<0> C9020 1|2 1o DP_INT_M._P<0> 1o
[ mmoo 11 17
7 o
0. 1UF 1 156K cerddd BEAD_PROBE=TRUE 1815
7o —DP_LNT_M._C N<0> C9021 1|2 e DP_TNT_M._N<O> 19 [
0. 10F | I'FBE ceht1 2015
BEAD_PROBE=TRUE 21
o mm—DP_LNT_M._C P<l1> 9022 1|2 e DP_INT_M_P<i> > 1°
0. 1UF | T 38% cerids 230
LCD PWR EN BEAD_PROBE=TRUE o
i nas DP_INT_M_C N<1> C9023 1|2 we DP_TNT_M._N<1> 24
e 0. 107 | T2 cegs: 250
| BEAD_PROBE=TRUE 26 o
R9010 o m_DP_INT_M_C P<2> C9024 1|2 oo DP_[NT_M._P<2> o
L 0. 1UF | I'{BE ceh81 282
1 BEAD_PROBE=TRUE o
zb}zyz o mm—DP_INT_M._C N<2> C9025 112 e DP TNT M. N<2> 29 [
0. 1UF 1 38R =881 303
BEAD_PROBE=TRUE —
= o —DP_LNT_M._C P<3> 090261H§UU we DP_TNT_M._P<3> 33 [
S 34
0. 1UF [ 155R cerddd BEAD_PROBE=TRUE 35 1C
7o > DP_LNT_M._C N<3> C9027 1|2 e DP_TNT_M._N<3> % °
CRI TI CAL 0. 1UF | 38R cemdifs = 1°
o
éﬁ(l)(?o% LCD Panel Current XWw Short CRI TI CAL ECHIDS
- oX2- EDP: 1 A f : 2 39
1 ET- 2X2- 8I N , Refdes: XW9020 XV\QS&)zO FERR-220- OHM r g
. =PP5V_S0_LCD 2N vour_if4 PP5VR3V3_SW LCD ISNS 1 2 PP5VR3V3_SWLCD UF, 1(YYY )2 , PP5VR3V3 SW LCD a1
- N TI'NE WDIH:ES mm % . mm 0805 _gdlz\l;u NE. WL)IH:S'.S mm o
3vin 2 vourfzS_I @d?ﬁ‘x&?%\?’ PTR=C. 25 ‘mm NGESSVYY PTHE0. 25 mm NGESSVYY PTHS0. 25 mm 22 5
1 1
9009 : a0 A 109011 |1C9012 QUL Qo2 5
5. 10k - I QAU D IgUF T T C9003:| C9000: 51850829
e > g}f ceru > B R X5R- 8%01 2 X5R- 8%01 2 1000PE ——  1000PE ——
XTR GhE 2 0402 o X7R- g}gz X7R- CER 2
NO_XNET_CONNECTI ON=TRUE =
= RO011
- 1 M,
5=PP3V3 SQ LCD 1/;%3\,\/ Noial\gEfoigl\Ech ON=TRUE
- 1
LCD Panel HPD & AUX strappi ng NOXNET_CONNECT! QN=TRUE LKA 2
1RO003 NO_XNET_connecT! onBB9 002 NO_XNET_CONNECTI O
W BEAD- PROSI RO013
g oo DP_INT_M__P<1S, 1,\/19"\/2
2201 NO_XNET_connecT! onB3$99 003 1,5’%:/3\,\, NO_XNET_CONNECTI ON=TRUE
BEAD- PROB B oY R910M14
1067 - DP_LNT_AUX N oo DP_INT M N<1S' 1 2
o LCD_HPD _CONN o, ; DP_I NT_AUX_P NO_XNET_COWECTI NBRO004 () NOXNET_CONNECTI ON=TRRW
BEAD- PROB R910M15 1
NO_XNET_CONNECTI ONSTRUE 06n DP_LNT_M._P<25' 1 2
1 1 5%
ﬁoo]' 1R°’\%002 NO_XNET_CONNECT! %‘:E%?SOS%) o 1W mﬁxgl\gricé’\"\.ic” ON=TRUE ISVV\C MASTER=D1_SENSORS SYNC DATE=07/11/ 2017
20?ow 20?ow oo DP_INT_M._N<25, 1AM eDP Di spl ay Connect or
2 2 EA\ ENERN Y sias
NO_XNET_CONRECTI BP0 006 NO_XNET_CONNECTI ON=TREBW "SSCH NUM>
BEAD- P! éf RO017 1 Appl e I nc. =
L 1 1o DP_ILNT_M__P<3S" 1AM °
= = NO_XNET_connecTI on=TBIR9 007 1w NOTI CE OF PROPRI ETARY PROPERTY:
J]
BEAD- PROBI " RIis S ETRTLAL TR L N © Tre
DP INT M. Ne3S' 1 1M 5 THE POSESSOR AGREES TO THE FOLLOW NG
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=PP3V3_S0_DDCMUX

.
R9251 | R9252 | R9253| R9254
DDC Cr ossbar ; ; ; ;
Only necessary on dual -port hosts. %./UQZK %./UQZK %’./UQZK %‘/c.zZK —
On single-port hosts alias TBTPA DDC to TBTSNKO_DDC. ;n"w ;n"w ;n"w ;n"w
NEVER SEND AUXCH THROUGH CROSSBAR! 2 2 2 2
9 1 C9/12UEF3:0
— 9%
: - %
U9200 402
TS3DS10224
16 | Ena N
o o DP_TBTPA DDC CLK 1 ae ORVTCAL ragL| 20 C
«wqay_DP_TBTPA_DDC DATA 2| A autal- | 19
QuTao+| 18 DP_TBT$NKO DDCICLK s
QAo |27 DP_TBT$NKO_DDC[DATA ey
14 SAl SA 15
10 [ ens
7 on-DP_TBTPB DDC CLK 3 ine+ outB1+| 8
gy DP_TBTPB_DDC DATA 4] e outel- [ 7
QuTBo+| 8 DP_TBT$NKL DDCICLK s
auTso- | 2 DP_TBTSNKL_DDC[DATA oy
« o TBT_DDC XBAR EN_L 12| gpy §9 seal 11 _—
5 =
SAI/SBI = 1: INA == QUTAO, INB == QUTBO | &
SAI/SBI = 0: INA == OUTBO, |NB == QUTAO

ISYNC NMASTER=NMASTER SYNC DATE=MASTEH 7/~ \

DDC Cr ossbar

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

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

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 92 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
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PART NUMBER qQry

DESCRI PTI ON

REFERENCE DES

CRI Tl CAL BOM OPTI ON

13850811

1 CAP, CER, 4. 7UF, 10% 25V, X5R, 0603, MURATA C9415

CRI TI CAL

3. 3V/ HV Power MUJX

V3P3 nust be S4 to support

s _PP3V3_SW TBTAPWR

C9420 1 C9421 1

SEEMT o 07

wake from Thunderbol t devi ces TBT _A BI A
. =PP3V3_S4_ TBTAPWRSW 4 23!
Nomnal M wx 19425
IVaP3  1100mA  1030mA  1200mA SI GNAL_MODEL=TBT_MUX UE
CR&I4C8A; CRCI;gLI_%A(I)_ 1 109481 IHVSO  BOOMA  B30MA  930mA (assumes 15V, 12Wmi nimun) 5 T TBT_A _Cl O SEL BI ASOUT|_24 B ? }
1 1 §1UF IHVS3  890MA  830mA  930mA (assumes 3S, 9-12.6V. 7.5-11. 7w DP AUXI O EN XgR CERM
Agy g ”““2;2’ C9430 1|2 oD
EYBg szp cefae B3, o PP3V3_SW TBTAPVR ., s ey DP_TBIPA_AUXCH C N TS I'E%“E?%‘ 2 DP_TBTPA_AUXCH N —
19 varaoul. 18 Rk - s gary_DP_TBTPA_AUXCH C P AT 11150 2 DP_TBTPA_AUXCH P AU O |23 DP_A_AUXCH DDC N 4 1
V3P3 =3. 22
, =PPHV_SW TBTAPVWRSW 20]) 12 PPHY_SW TBTAPWR 0. 1UF I'%“EM DP_TBTPA_DDC_DATA AUXI O P, AJ’:UXCHkDDC P oo
Tor s Sin
18 ov wax : o ou([1a T RESK W BTHED. = >_DP_TBTPA_DDC_CLK RL Blas &
8
OM T_TABLE 09415 C9410 1 L] ORI TI CAL 08418? iR __1%3&86__1891‘{)1;1 9432 11> » @ IBT_A CONFI GL_BUF A per| L TBT_A CONFI GL_RC
i — 9410 8% T T 8% o 8% 7 3 my—DP_TBTPA M._C P<1> '—|o 5o UF I—W s DP_TBTPA_ M__P<1>
"I' é gCERM é CD3210A0RGP | R G 2 R X5R |2 S8R s DP_TBTPA M C Ne1>  ~g)33 15" 2 . DP_TBTPA_M__N<1> pPMLOH_19 DP_A LSX M._P<1>
Q 20 DP_A LSX_ M_N<1>
16 RSVD RSVD| 15 O 22UF 2 m TBT A LSTX e TBT: LSX_A_R2P/ P2R ( P/ N) ’
=TBTAPVRSW EN 5 Jen | SeT_vapd 8 o| TBTAPWRSW | SET_V3P3  PP3V3_SW TBTY RrTroAn TBT_A_LSRX_UNBUF -
» e TBT_A HV_EN RC| 11lven  rser_so10 | TBTAPWRSW I SET_SO 49480 » 1 BT_A DP_PWRDN
17
o o0 [y =TBT_SO_EN 17 |so |seT sd9 o] TBTAPWRSW | SET_S3 SoTgeL 5 » qm—DP_TBTPA HPD HP TBT_A_HPD
TBTHV: P15V TBTHV: P15V AD
GND THRM TBT A LS| 4 A3 1 1
o B RO410' ['R9411  |'RO412 » < = R9428 Al @ hkeS
A[w[ol<[o] = 12V see 22.6K 22. 6K 36. 5K 1 % 9
=~ bel ow 1% 7% 1% C9460 1/ 200 2/%ow
1/2 20w 20w = 5
a6 ¢ 201, 5201
2 12 2 1 2 1
 TBTAPWRSW | SET_S3_R <RV3P3> RM
TBTAPWRSW | SET_SO0_R
TBTHV: P15V TBTHV: P15V L
m4131 1m414 Si ngl f It r ot tl n =
22.°6K 22. 6K PegtlFeltly B2 e
1/2 ow S7hare R on ué??zvapz e
201 %1 Thunder bolt Connector A
2 2
For 12V systems: <RHVS3> <RHVSO0> I'LIM = 40000 / RISET FERR- 120- OHM+ 3A
1 PP3V3RHV_SW TBTAPVWR
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM CPTION | = —FWW
11850145 2 | Res,MIL FILM 1716w 17. 8K, 1, 0201, SVD, LF R9410, R9413 TBTHV: P12V %:961109 1 AGEST
118S0145 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9411, RO414 TBTHV: P12V %Lé°/2_ BTACONN 20 RC 1
X7R- — - o
b6 1 1 VOLTAGE=T8V : 1/;%!0W
Nomi nal Mn Vax 1 For 39400 TBT SMI pads @0 va D=TRE
I HVSO/ S3  1120mA  1090mA  1170mA ( 12W mi ni mum) = F (3, 5, 17 & 19) (Both C5)
R a7
nes TBT_A R2D C P<0>
9474 173 8T O o oo oo &—O—H"%ng—g—g? 7as e
o7 oy IBL_A_D2R_P<0> =0 4/un1—LLzo% a1 . TBT_A_D2R_C_P<0>, - & - &= IBLA gg Ezgz C9(4)172EU1F| SR 0201 T A RoD G N<0> o)
763 7 TBT_A D2R N<O> (9475 R X5R- 201 e TBT A D2R C N<O> - P CRITFCAL § R ¥ T & - — | Foow
- - o o TBTACONN 7 _C 0. 22UF B
‘—u—zw-u——| W%R pos oo RS S - o
R R9494* 'R9495 3'5;{0':0 S oo
: 1K K R9471
1/ 200 /50w MDP- DL 470K
201 %1 ) F-RT-TH G\DO & 250w
2 2 B4 1S covelcl  M_LANEOP o :
o TTTROAT78 470k 2 :g O CoNFl G M_LANEON 2
2 ﬁ VVVTEE 0w o a2 G\D1 o]
76 33 DP_TBTPA P<3> Cg(‘)l?ZgU?: I—zv%—ﬂvt s DP_TBTPA_M._P<3> 2 -—— - B10 [ 5 v Lanesp M_LANELP & - “’g ™ DP_A _LSX M._P<1> 4 7
7 s @y DP_TBTPA M._C N<3> 479 1150 2t s DP_TBTPA M._N<3> -~ - B12 | 5\ Lanesn M_LANEIN G| BLL - - DP A LSX M. _N<1> o 4
0. 22UF | [ 30% 6237 T tnused RO479 470K 1 nn 2 | BA1o e aNDs o B3 TB. X 2Pl P2R (PN
5 B16 | 5 aUX cHP  M._LANE2P | B1S
s _IBT_A BI AS B18 O AUX_CHN M__LANE2N | B17
B20 | 5 op pvr RETURN | B19
12Rgzzll(99 o PORT B R
. (Al (Both CS)
R 2/%0w e ST / 4”;9472 TBT A R2D C P<1>
(aom CS) 201 %1 (Bc(h D's) 333399 0. 22UF > 821 <
C9476 o0 220 o 09498 K daddadd - o2 IBT_A R2D P<1> 947312 TBT A _R2D C N<1>
1o 2 7 eoon TBT_A D2R P<1> s TBT A D2R C P<1> 12 TBT_A_D2R1_AUXDDC P - o TBT A R2D N<1> o ooUF
7 3 7 o) TBT A D2R N<1> 09477 TBT A D2R C N<1> D9499 A K s TBT A D2R1_AUXDDC N - I
VE X5R- 201 BARIU-UZL [: Y
CRI TI CAL 514- 0836
G\D_VOI D=TRUE L9498
650NH- 5% 0. 430MA- 0. 520HM
100 _DP_A_AUXCH DDC P 2 1 oovaome —
76 0o _DP_A_AUXCH DDC N 0603 -
C9498 1 1 C9499 CRI 2 CAL 470K R s for ESD protection
30%\; - O PF 650NH- 5% 0. 430MA- 0. 520HM o0 Ao couted stanals

s 1BT_A HPD

NO_XNET_CONNECTI ON=TRUE

s IBT_A CONFI GL_RC

]

s oI BT_A_CONFI G2 RC

R9451%|1 1R9451 Cg494 1

by
1/ 280
201, 2201 {34

330,
X7R- 2

i[,é%o

1
_10994;;:5 Il?ogoé}ﬁl
2 1 oy $ oW
0201 2201

DP Source nust pul |
down HPD input with
greater than or equal
to 100K (DPV1.1a)

Sink HPD range
High: 2.0 - 5.0V
Low 0 - 0.8V

SYNC_DATE=11/14/ 201

Istc WASTER=)5_M_B_KEPLER

Thunder bolt Connector A

d} Appl e I nc.
®

D =ra A

PROPRI PROPERTY_OF AP
THE POSESSOR AGREES TO THE FCLLON NG

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED
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SYNC_DATE=11/14/ 201
— —

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON PP3V3 SW TETEPWR
-
138sS0811 1 CAP, CER, 4. 7UF, 10% 25V, X5R, 0603, MURATA C9615 CRI TI CAL
C9620 1 C9621 ' |'R9627 R9629"
3. 3V/ HV Power MUX Lé . 1Lé°/ = 210K 10QK
X5R- CEEM T X5R- RM %ZOW 1Y Zﬁ}é\/
V3P3 nust be S4 to support 2201 201,
wake from Thunderbol t devi ces TBT B Bl A 70
s =PP3V3_S4 TBTBPWRSW L =3.
T 3 aw oo <Tor L CoRRs
CRITICAL [ CRITI CAL
. TBT_B Cl O SEL 1 g1 ASIN 24
1 1 1 HVSO 890MA 830mMA 930mA (assunes 15V, 12Wm ni mum 33 E
C9687 C9680 JE S g;916u§:1 IHVS3  890mA  830mMA  930MA (assunes 3S, 9-12.6V, 7.5-11.7wW DP AUXI O EN 2 2 XgR CERM
o/__ P i( og C9630 N 5 69 25 [T AUXI O_EN
EYsgAng TXSR ce?egt 2 Ogo-lcERM PP3V3_SW TBTBPVR 0 sy DP_TBTPB_AUXCH C N 0 1UF m . DP_TBTPB_AUXCH N 7 laux =
19 VapsouT, 18 NS - 0 ss¢mry_DP_TBTPB_AUXCH C P 3T 1115 = DP_TBTPB_AUXCH P 8 [auxs 23 DP_B_AUXCH DDC N 1
V3P3 =3. |Q—6—3—|
. =PPHV_SW TBTBPVWRSW 20)) 12 PPHV_SW TBTBPVR 0. 1UF m o DP_TBTPB DDC DATA 4 |ooc_pat = Lb B AUXCH DUC B - -
18V Max T_G) out( [14 NEEC;O(\{IDTH: : o o—DP_TBTPB_DDC CLK 5 |ooc_cik TBT. RX1 Bias Sink
7 | jvHv
1 1 1 TBT B Fl BUF 16 18 TBT B Fl 7
o T_TABLE J_C9615 c9610+] apnes | BARL LR LPR 09632 1112 e CONFL 6L B ca_oerour CONFIGL RO
o/__ 1 } \472 0%/ > 100 76 53 T DP_TBTPB M._C P<1> '—|O. 22UF I—W « DP_TBTPB M._P<1> 11 |pp+
—I'é(g’CERM é CDB210A0RGP | X5R G B X5R (2 S8R 0w my_DP_TBTPB M._C N<1> @331 5  DP_TBTPB_M__N<1> 10 |pp. 19 DP_B LSX M_P<1> 4,
16 |rsvo RSvDL15 0. 220F IFEF B8 .o py_TBT_B_LSTX 14 | s7x 2 DF B LSX M. _N<l> 70
TBT: LSX_A_R2P/ P2R (P/ N)
=TBTBPWRSW EN 5 |en I SET vapg 8 | - TBTBPWRSW | SET_V3P3 n PP3V3_SW TBTBPWR CReTICAL TBT_B LSRX_UNBUF 13 || srx
wmm TBT B HV EN RC| 1ilwen  1sersq10 | TBTBPWRSWISET_SO 249660 » m—1BT_B_DP_PVWRDN & lop_pD
o o [y =TBT_SO_EN 17 |so |seT sd9 | ; TBTBPWRSW | SET_S3 SoTgeL 5 » n—DP_TBTPB _HPD 12 JHpoour 17 TBT_B HPD o
TBTHV: P15V TBTHV: P15V v
@D ThrM TBT_B LSRX aly Az L 4
e | ™Rosigr [Roeir 'mosi2 - TELE : R962¢ A [roees
L/ bel ow - 8K 24, © 39 5 C9660 1/ 28 2/%0w
1/ 2 20w 20w 1 o}UF d6 oM, 361
2015 2201 2201 ] G\D
TBTBPWRSW | SET_S3_R <RV3P3> Ogg-lCERM >
. TBTBPWRSW | SET_S0_R l
TBTHV: P15V TBTHV: P15V =
R9613'| ['R9614 =
22.°6K 22.6K Sendh Feb e B
1/ 2 Sow Sher f‘R“‘c'n"ué??zvapz a
201, )51 Thunder bolt Connector B
For 12V systems: <RHVS3> <RHVSO> I'LIM = 40000 / RISET FERR- 120- OHM 3A
Lo PP3V3RHV_SW TBTBPWR
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON = — :
96001 e R9601
118380145 2 RES, ML FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9610, R9613 TBTHV: P12V 0. 01UE —— 0
e TBTBCONN_20 RC 1 2
11850145 2 RES, MIL FI LM 1/ 16W 17. 8K, 1, 0201, SMD, LF R9611, RO614 TBTHV: P12V XTR GERM 2 = 5 £
0 1 6 1 VOLTAGE=TBV . 1/£\§:OW
remnal M e L = 1 For 39600 TET M pace a0V oTe
I HVSO/ S3  1120mA  1090mA  1170mA (12W mi ni mum) = (3, 5, 17 & 19) -
G\D_VOI D=TRUE (Both C's)
ey e 70 1412 TBT B R2D C P<0>
9674 8T O op O r 0P Oir TeToc I—W am e
1o 7 oo TBT_B_D2R_P<0> I—O—A?U?Ltzcm . TBT_B_D2R C_P<0> - 9 - o TBT B R2D P<0> 0. 22UF 201 "TRT B_R2D C N<O> r
TBT B DOR NeO= M X5R- 20T TBT B D2R G N<O> - - . - e = BT B R2D N<O> C9671 1|2
7639 7 9675 207 - - CRITICAL B & e Tx0 TBTBCONN 7_C 0. 22UF! I'EBF 5>
‘—u—zw'u——| W%R_ g J— T - a0 Vo e
acanme R9694| |'R9695 7 Nea00. ) oo
i i VD DL R9671
1/ 2 20W -
2§>1év 52 22 1o wp FRTTH a0 oA %ow
2 2 MM M._LANEOP A3
P oo cgy o cowial M o ¥
o TTTRE678 470k 2 | oo ol @ M__LANEON ﬁ?
M_C 3 C9678 1|2 vV ﬁz" 1728'9“ O a2 GNDL o :
76 33 DP_TBTPB P<3> 0. 22UF I—zn'%—ﬂv\ .« DP_TBTPB M._P<3> P - A10 O M. LANE3P M_LANEIP o A9 P DP_B LSX M._P<1> , +
7 s my—DP_TBTPB M._C N<3> XoR 0201 = DP_TBTPB M._N<3> -— - A2 | 5 T aNEsN ML_LANEIN o | ALL DP B LSX M._N<1> 5
0. 22UF 8% 537 TET: s RO679 470K 1,pn 2 \ Lato oo a8 o A1 S ———
M 201 | O AUX P ML_LANEZP o
ALB | 5 AUX CHN  ML_LANE2N o | ALY
T 20 | 5 o pur RETURN | AL9
= PORT A P
g SCB\RINJ-LIEL% SHI ELD PI NS J C9672(B°'" c3)
20W
5 dddaard —=5550F gy IBI B ReD C P<1> (i
9676 5" sovarime 2| [2haome 09698 A 3 - e 2 IBT_B R2D P<1> CO873 15" % TBT B ROD C N<1> 758 78
055 7 oy IBT_B_D2R P<1> TBT_B D2R C P<1> 7 TBT_B D2R1_AUXDDC P - e o TBT B R2D N<1> 0 220F 0
o5 7 oy TBT_B D2R N<1> Q677 TBT B_D2R C N<1> D9699 A1k = TBT B D2R1_AUXDDC N 514-0836 b o : 2
RM X5R- 201 a0 G ot = 1)
GND_VQ D=TRUE CRI T| (:AL Rg 6 7 3
L9698
650NH- 5% 0. 430MA- 0. 520HM
o0 DP_B CH _DDC P 2 1 GowapRe —
70 DP_B CH_DDC N 0603 =
96981 |1C9699 CRUTI CAL w0k e tor 50 et ion
30PF —— F on AC-coupl ed si gnal s
T o 650NH- 5% 0. 430MA- 0. 520HM
2 2
[es]el Y 1CEF%M 2 | Y 11
0603 SEeeTE
» _TBT_B HPD .
S troTerye t e ke R
. TBT_B CONFIGL_RC 9602 i tP Source mist pul | [
~01UF down HPD i nput wi th Thunder bol t Connector B
» @B _B CONFIG2_RC SSR()S% = remter tron ot soual
R9652'| |'R9651 cge94:| |1 (9695 ['R9641 o1 o oK (vt 2 d} Appl e I nc. i
y zﬁ:@ % ow 330RF —— —— 330PF %Z%W = Sink D range 8 <E4LABEL>
7R ARV 2 2 18% cerm Hgh 2.0 - 5.0 NOTI CE OF PROPRI ETARY PROPERTY:
201, 2201 o 05651 2201
Low 0 - 0.8V THE | NFORMATI ON CONTAI NED }-EREI N IS THE
PROPRI ETARY P ERTY_OF APPL
THE POSESSOR AGREES TO THE FCLLONI\G
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 96 OF 132
e Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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8706

FDC638APZ_SBVBO

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ

CHANNEL P- TYPE

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

SSOT6- HF PPBUS_SW LCDBKLT_PVR
3 ANE9372(\)/0467 © Ky :25"HHERE | S A SENSE RES| STOR BETWEEN
—PPBUS SO LCDBKLT! - "5 PPBUS SO 0 VOLTAGEST2. 6V PPBUS_SW LCDBKLT_PWR NEED VALUE CHANGES FOR 55V AND 96 LEDS !!!
. o AND PPBUS_SW BKL
603-TF = ON THE SENSCR PAGE
BOTTOM —
(]
LCOBKLT EN DIV o =PP5V_S0_BKL *L9710, Q9701, D9701, C9715-C9719 SHOULD ALL BE PLACED NEAR EACH OTHER.
'R9789 PLACE NEAR-L710, 2: 300
K CRI TI CAL (e 0 ot crvncen 10 27 O, T CAL C9715, C9716 SHOULD BE PLACED | N T-BONE. SAME FOR C9718, C9719
%‘?E‘y 22U 20l)/ﬁLgJ_741A_OO 1050HM R7D|(_)123 C9715, C9716 SHOULD BE PLACED ON TOP SIDE. PLACE C9718, C9719 ON BOTTOM S| DE
2402 s PPBUS_SO_LCDBKLT PWR "o esiorio. i sm PLACE_NEAR-L0710. 1 30 VCLTAG'E\‘=12. 6V g KLT PWR SW O AE|,>—I|_ K PLACE_NEAR-D9701. 2: SV PLACE_NEAR-D9701. 2: SV PPV%F SO_LCDBKLT + o0 a0
2 : 30C S —W BFFES:
1CCR;'9T7' 103" _Ll Cc9713 M N-Reck-W B =S, %5152'\9 DFLS260 CRI Tl CAL | CRI TI CAL| CRI TI CAL | CRI Tl CAL %ﬁ@ 835"
UF o UF 1C9715 (1 C9716 |1 C9718 |1 C9719 |1 C9717
1% > % L350 L350k L350k L3 our L 1000PF
—F 8RR 402 PPBUS_SO_LCDBKLT_PWR_SW SHOULD BE KEAT AS SHORT AS POSSI BLE 2 %%%/@m 2 %glg(fm 2 %glg(fm 2 1%1‘[JICEW 2 %‘goZCE”"'
— ouace Lo
5 = 1
o> LCD BKLT EN | = AP —
RS —
,=PP3V3_S0_BKL_VDDI O
e ®eior10. 2:9 R9708*
PLACE NEAR-LO7OL. 22: WM 1C9714 |1 C9710 |1 C9711 B " 63. 4K
—= Qp91UF ::i A o UF 5 M:l%g‘}
s o> BKLT_PLT_RST L 2 O%O-ZCERM 2% Eﬁl —F Ogo-zCEFeM CRI TI CAL b3,
=
Sl 7308DN
BKL_FET. L 4 K-1212- 8
TCEWBES 5 | | RO709*
— 59. %5
1(2(3 1/ 16W
o 8 =g WS,
VDDI O VLDO VIN
w9701 1
LLP LCDBKLT: ENG
6 o 5 2a g sw M NRESR-WBHHES: Bs Ty I
RO717 RO717-R9722 CAN BE OCHM | N PRODUCTI ON, ADD BOM CPTI ON
BKL_ESET 5 feser Fe| 21 BKL_FB 110.2, LED RETURN 1
BKL_FLT 20 |FTER D) out1l 12 BKL_| SEN1 | iy Wl% \m - - 30 m
R9753 AND R9757 NEED TO BE 402 PACK FOR LAB ACCESY BKL_| SET 3 < 13 BKL_ | SEN2 WRERESRWBIFES 20" 2
g ISET 5 QuT: 402 LCDBKLT: ENG
w_=12cBKL 1 sa RO753 o 2 BKL_SCL 10 |sak &  oursl 14 BKL_| SEN3 s g '
NNN“—55% T ToW WFTF 207 - 10. 2
BKL_SDA 11 |gpa cural 16 BKL_| SEN4 15022 LED RETURN 2 . o
EEE%E*WBES%"‘" VV .V 2 .
»_=12C BKL_1 sSbA R9757 o0 LAAAZ LVDS BKL_PWM RC 2 |pyw aurs|_17_BKL_| SENS CRECKD s200mm g Q1% M RERECR-W BFFEB: 30
5% 1/ 16W M--LF 402 418:2
R9731 , _TP_BKL_FAULT 7_FAULT oute| 18 BKL_| SEN6 B LCDBKLT: ENG
o PPBUS SO_LCDBKLT PVR e , BKLT_EN 4 len vernd_18_BKL_VSYNG R RO719
2 110.2, LED RETURN 3
T [ RoT15 . et T REWEE T,
1% - - m = -
Wik 5100k RIS 13 v R9755 CRECCW BIES: 20T 3oy 1 CRECRH BIFES: 20Tl
4 0
ow (EEPROM shoul d set EN_| _RES=1) E%/‘jlﬁw g 2 8 ™y e s o o LCDBKLT: ENG
g 2 RO714! 21462 ol ol = ¥ R972
16.2K 4 | _LED=22. 7MA 4| S(APN: 353S3376) |2 ,10.2, LED RETURN 4 .
= WS | LED=369/ R set PUM RES = 9+3 T B o . MR RERCWBITER 5o e
716 5 .
R9704 FPWMELD. 2KHZ 12.7K J_ S 45’72 LCDBKLT: ENG
++ > LCD_BKLT_ PV 1 2 details in spec legg, 1 F?go 21
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI T 3igw STUFF 4922 TN RS 5o L 210/ LED RETURN - - e
fiob 109704 EReck: L Y2 heCk 30" m
ggpF X710 402
f 40%,, BrilsaD 1 oo » e |2_(2:DBKLT: ENG
N . PLACE_NEAR-U9701. 9: 10
L VNt v BFFES: 2 W . 1102, LED RETURN 6 o
PLACE XV®710 AWAY FROM U9701. 1AND U9701. 15 MRERER-W BFFES: 301 M NERESR-W BFHHES: 30™m
ADD VI AS | N TPAD OF U9701 e
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
116S0004 6 RES, MTL FI LM 1/ 16W 0, 5, 0402, SMD, LF CRI TI CAL LCDBKLT: PROD W SRS
RO717, 718, RO719, R9720, RO721, R9722

LCD Backl i ght Driver

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
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111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CPU Signal Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:"
CPU_50S * =50_OHM SE| =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CPU_55S * =55_OHM SE| =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

CPU_27P4S * 227P4_OHM SE =27P4_OHM SE =27P4_OHM _SE =27P4_OHM _SE 0. 1MV 0.1MM

NOTE: 7 mi| gap is for

VCCSense pair,

which Intel says to route with 7

m | spacing without

speci fying a target inpedance.

Most CPU signals with inpedance requirenents are 50-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: | VB PLATFORM DG ,

Tabl es 205-207

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o
CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C o
CPU_8M L * 8 ML 2 CPU_VI D * 0.457 MM
CPU_COWP * =4X_DI ELECTRI C 2 CPU_VREF * 12 ML
CPU I TP * =4x_DI ELECTRI C 2

CPU_VCCSENSE * =6X_DI ELECTRI C 2

PCl - Expr ess
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;:"
PCl E_85D * 285 _OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
CLK_PCI E_90D * 290_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG W G

PCE

=6X_DI ELECTRI C ?

CLK_PCIE

=5X_DI ELECTRI C ?

CPU Net Properties

NET_TYPE

7 10 18

7 10 18

7 10 18

7 10 18

7 10 18

7 10 18

10 18

10 18

10 18

71117

71117

10

10

10 24

11 17

11 17

17 24

17 24

11 17

11 17

11 24

11 24

11 24

11 24

11 24

11 24

11 24

11 24 25

11 24

11 24

11 39

11 20

11 20 40

11 39 40 61

24

11 20 40

11 18

11 18 27

11 20 24

11

13 61

13 61

13 61

13 58

13 61

13 61

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—DM_s2N PCIE_85D PO E DM _S2N_P<3: 0>
oM _s2n PCIE_85D PO E DM _S2N_N<3: 0>
DM _N2S PCl E_85D PClE DM _N2S P<3: 0>
oM s PCl E_85D PClE DM _N2S N<3: 0>
[O—EDL_DATA PCI E_85D PO E FDI _DATA P<7: 0>
[CO—EDL_DATA PCIE_85D PO E FDl _DATA N<7: 0>
CO—EDL_EsynC CPU 50S CPU_AGITL EDI _ESYNC<1. . 0>
CO—EDL_LSYNG CPU_50S CPU_AGTI EDI 1L SYNC<1. . 0>
CO—EDRL_INT CPU 50S CPU_AGITL EDI _| NT
Co—DM_CK100M K PCOE 90D| QK PAE DM _CLK100M CPU P
O—DM_aK100M K PCOE 90D| QK PAE DM _CLK100M CPU N
CO—CBUEDP caw CPY 27PAS CPU_COVP CPU_EDP_COWVP
CO—CRUPEG cov CPY 27PAS CPU_COVP CPU_PEG COWP
O—BU GG CcPU 508 cPy I TP CPU CFG<17. . 0>
O XE_aK CPU K POE 90D| QK PAE | TPCPU _CL K100M P
CO—XDE_aK CPU K PCOE 90D| QK PAE | TPCPU _CL K100M N
O—XDE QK PCH K PCOE 90D| QK PAE | TPXDP_CLK100M P
CO—XDE_QK PCH K PCOE 90D| QK PAE | TPXDP_CL K100M N
CO—DBLL_REE O KI20M K PCOE 90D| QK PAE DPLL_REF_CLK P
O—DBLL_REE O KI20M K PCOE 90D| QK PAE DPLL_REF_CLK N
O—XE 1Dl CPU 50S cPy | TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy | TP XDP_CPU_TDO
XM CPU 50S cPy I TP XDP_CPU_TMS
XTI CPU 50S cPyU I TP XDP_CPU_TCK
>_TRST_| CPU 50S cPy I TP XDP_CPU TRST L
O—XDE_BPM CcPU 508 cPy I TP XDP_BPM L<3..0>
CO—XDE_EPM L CcPU 508 cPy I TP XDP_BPM L<7..4>
— il CPU 50S cPy | TP XDP_DBRESET L
O XDE_PRDY_| CPU 50S cPy I TP XDP_CPU PRDY_ L
CO—XDE_PREQ | CPU 50S cPy | TP XDP_CPU PREQ L
O CPU CATERR | CPU 508 CPU_AGTI CPU_CATERR L
O—CRUPROC SEL_| CPU 50S CPU_AGITL CPU PROC SEL_L
O—CRUBEl CPU 50S CPU VID CPU_PECI
O CRULPROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L
>_CPU_ CPU 50S cPy I TP XDP_CPU_PWRGD
CO—BM.IHRMIRIP | CPU 50S CPU 8M 1 PM THRMIRI P_L
CO—BM.SWINC CPU 50S CPU_AGITL PM _SYNC
O —BMMEM PURGD CPU 50S CPU_AGITL PM _MEM PVWRGD
CPU 50S CPU_AGITL CPU_PWRGD
CO—CRUSM RCOVP CPY 27PAS CPU_COVP CPU_SM RCOWP<2. . 0>
[ CcPU 508 CPU VID CPU_VI DSOUT
CPU 50S CPU VID CPU_VI DSCLK
CcPU 50S CPU VID CPU VI DALERT L
CPU_55S CPU VID CPU_VCCSA VI D<1.. 0>
CPY 27PAS cpy veesense | CPU_VCCSENSE P
CPY 27PAS cpy veesense | CPU_VCCSENSE N
CPU 27P4S CcPU VCCSENSE | CPU VCCI OSENSE P 13 63
CPU 27P4S Py VCCSENSE | CPU VCCl OSENSE_ N 13 63
CPU 27PAS cPy VCCSENSE | CPU AXG SENSE_P 13 61
CPU 27P4S CcPU VCCSENSE | CPU AXG SENSE_N
CPU 27P4S cPy VCCSENSE | CPU VCC VAL SENSE P 10
CPU 27P4S CcPy VCCSENSE | CPU VCC VAL SENSE N 10
CPU 27P4S CcPU VCCSENSE | CPU AXG VAL SENSE P 10
CPU 27P4S cPy VCCSENSE | CPU AXG VAL SENSE_N
CPU 50S CPU_AGITL CPU_VCCSASENSE 13 58
O CBULMEM VREE CPU VREE PPCPU_NEM VREFDQ A 10 31
CO—CBLLMEM VREE CPU VREE PPCPU_NMEM VREFDQ B 10 31
CO—CBLLMEM 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
O CBLLMEM VREE CPU VREE PPOV75_S3_NMEM VREFCA B 20 a1
CO—XP aKiTe K PCOE 90D| QK PAE XDP_CPU_CLK100M P
O X aKITP K PCOE 90D| QK PAE XDP_CPU CLK100M N

24

SN DATE=09/ 13/ 201
——

Iwm [
T
CPU Constraints

d} Appl e I nc.
®
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Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:"
MEM 37S * =37_CHM_SE =37_CHM_SE =37_COHM_SE =37_COHM_SE =STANDARD =STANDARD‘ o
MEM 40S * =40_OHM_SE =40_OHM SE =40_CHM_SE =40_OHM_SE =STANDARD =STANDARD ‘
MEM 72D * =72_aHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_CHM DI o
MEM 508 * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD ~STANDARD
MEM 85D * =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI e
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' o
MEM_CLK2MEM * =4X_DI ELECTRI C ? o
MEM _CTRL2CTRL * =3X_DI ELECTRI C ? o
MEM _CTRL2MEM * =3X_DI ELECTRI C ?
MEM_CMD2CVD * =2X_DI ELECTRI C s
MEM_CVD2MVEM * =3X_DI ELECTRI C s
MEM_DATA2DATA * =2X_DI ELECTRI C ? o
MEM_DATA2MEM * =3X_DI ELECTRI C ? o
MEM_DQS2MEM * =4X_DI ELECTRI C ? o
MEM 20THER * =6X_DI ELECTRI C ? o
MEM_DCBL2BL * =4X_DI ELECTRI C ? o
MEM_DQCH2CH * =6X_DI ELECTRI C s
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE

SPACI NG RULE_SET

MEM CLK

MEM * * MEM CLK2MEM MEM_CVD

MEM *

MEM_ CVD2MVEM

MEM_CVD

MEM_CVD

MEM_CMD2CNVD

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL

NET_SPACI NG_TYPE2

AREA_TYPE

SPACI NG_RULE_SET

MEM_CTRL2VEM

MEM_DATA2VEM

MEM _CTRL MEM * * MEM_*_DQ BYTE* MEM * *
MEM _CTRL MEM_CTRL * MEM_CTRL2CTRL MEM_*_DQ BYTE* =SAVE N VEM DATAZDATA
— MEM_A_DQ BYTE* MEM_A_DQ BYTE* N MEM_DQBL2BL
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET ——
— — MEM B_DQ BYTE* MVEM B_DQ BYTE* * MVEM DGBL2BL.
MEM_DQS MEM * 5 MEM_DQS2MVEM —=
MEM_A_DQ BYTE* MEM_B_DQ BYTE* * MEM_DQCH2CH

NET_SPAC! NG_TYPE1

NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET

MEM *

MEM 20THER

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

DQS intra-pair

mat chi ng shoul d be within 0.127nm no inter-pair matching requir

DQS to clock matching should be within [CLK-139.73mm] and [ CLK-30.48mj.

CLK intra-pair

mat ching should be within 0.127mm inter-pair matching should be

ement .

wi thin 0.508mm

CONTROL signals should be matched within [CLK-2.54mj to [CLK+Omj of CLK pairs.
A/ BA/ CVD signal s shoul d be matched within [CLK-2.54mj to [CLK+2.54m] of CLK pairs.
DQ DQs/ A/ BA/ cnd signal spacing is 4x dielectric, CLKis 5x dielectric.

Maxi mum | engt h

of any signal fromdie pad to first DRAM device is 139. 7nm nax,

SOURCE: Chief River SFF Platform DG Rev 0.7 (#460452), Section 2.6.3

to |l ast DRAM device is 194.31nm nmax.

Menory Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 72D MEM O K MEM A CLK P<0>
O MEMA QK MEM 72D MEM QL K NMVEM A _CLK N<O>
O MEM A CNTL MEM 37S MEM CTRI MEM A_CKE<1. . 0>
CD—MEM A _CNTL MEM 37S MEM CTRI MEM A_CS_L<1>
D MEMA_CNTL MEM 37S MEM CTRI MEM A CS L<0>
D MEM A CONTL 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 MEM CNVD MEM A RAS L
O MEMA D MEM 40S MEM CNVD MEM A CAS L
O MEMA QD MEM 40S MEM CMVD MEM A WE_L
CO—MEM A DQ BYTFQ MEM 50S MEM A DQ BYTEQ MEM A_DQ<7. . 0>
O MEMA_DQ BYTE] MEM 50S MEM A_DQ BYTE1 MEM A DQ<15. . 8>
O MEMA_DQ BYTE2 MEM 50S MEM A_DQ BYTE2 MEM A _DQ<23. . 16>
CO—MEMA_DQ BYTE3 MEM 50S MEM A DQ BYTE3 NMEM A DQ<31. . 24>
O MEMA DQ BYTE4 MEM 50S MEM A_DQ BYTE4 MEM A _DQ<39. . 32>
[CO—MEM.A_DQ BYTES MEM 50S MEM A_DQ BYTES NMEM A DQ<47. . 40>
O MEMA_DQ BYTEG MEM 50S MEM A DQ BYTEG NMVEM A _DQ<55. . 48>
D MEMA_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<O0>
O MEM A DXE1 MEM 85D MEM DQS MEM A _DQS_P<1>
O MEM A DXE1 MEM 85D MEM DQS NVEM A DOS N<1>
O MEMA D2 MEM 85D MEM DS NMVEM A_DQS_P<2>
O MEMA DQS2 MEM 85D MEM DQS NVEM A _DOS N<2>
O MEMA 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 DOS7 MEM 85D VEM DS NMVEM A_DQS_N<7>
O MEMEB AK MEM 72D MEM O K MEM B _CLK P<0>
O MEMEB aK MEM 72D MEM QL K NVEM 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 MEMB 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 CNVD VEM B_RAS L
O MEMEB QD MEM 40S NMEM 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 NVEM B_DQ<31. . 24>
CO—MEM B DQ BYTF4 MEM 50S MEM B DQ BYTE4 MVEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 50S MEM B_DQ BYTES NVEM B_DQ<47. . 40>
O MEM B DQ BYTEG MEM 50S MEM B DQ BYTE6 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 DXE1 MEM 85D MEM DQS MEM B_DQS_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>
OO MEMEB 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_DQOS _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>
O 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>
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Digital Video Signal

Constraints

SATA Interface Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
SATA_90D. ~90_omorer =90_0HMLDI FF =90_0HLDI FF =90_0HMLDI FF =90_CHM_DI FF =90_0HM_DI FF o
SATA_37SE =37_amse =37_0mM SE =37_0HM SE =37_0M SE =37_oM SE =37_oM SE )
SATA_50SE =s0_amse =50_0HM SE =50_0HM SE =50_0HM SE =50_0HM SE =50_0HM SE )

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG we G SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT

SaTA . =51 1_SPACI NG 2 SaTA ToP, BOTTOM =51 1_SPACI NG o

SATA_I COW

15 ML 2

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193

USB 2.0 Interface Constraints

PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
POH_USB_RBI AS ~sTANDARD ~sTANDARD ~sTANDARD ~sTANDARD —sTanoaRD ~sTANDARD
Uss_as0 o5 anoer -85_anL01 FF -85_anL01 FF -85_anL01 FF =85_aM0l FF =85_MM0I FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
uss . =4:1_SPACI NG » use o, BoTTOM 4 1_seAciNG

UsB_RBI AS

15 ML 2

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193

USB 3. 0 | NTERFACE CONSTRAI NTS

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
Ussa_aso o5 anor -85_anL01 FF -85_anL01 FF -85_an01 FF =85_aM0l FF =85_MM0l FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
usas . =5 1_sPACiNG » uses o, BoTTOM =5 1_seACiNG

SOURCE: CR SFF PLATFORM DESI GN GUI DE V0.7, TABLE 4-211, 1X1+

System O ock Signal Constraints

PCH Net Properties

PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
CLK_SLOW 555 * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD -sTANDARD
CLK_25M 558 * =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 ve e

CLK_SLOW - =2x_DI ELECTRI C s
CLK_25M * =5x_DI ELECTRI C ? NOTE: 25MHz system cl ocks very sensitive to noise.

PCH SATA3COWP

PCH_SATAI COWP

D USB EXTB USB_85D USB USB _EXTB XHCI _P
CD—USB EXTB USB_85D USB USB _EXTB XHCI _N
, EXTB USB_85D USB. USB EXTB_EHCI P
, EXTB USB_85D USB USB _EXTB EHCI _N
O USB HUE2 Up USB_85D USB USB HUB _UP_P
y HUB2 UP USB 85D USB. USB HUB UP_N
CO—USB EXTA USB 85D USB USB_EXTA P
, EXTA USB_85D USB. USB EXTA N
O USB_EXIR USB_85D USB USB_EXTB P
, EXTB USB_85D USB. USB EXTB_N
, EXTC USB_85D USB. USB EXTD P
O USB EXTC USB 85D USB USB_EXTD_N
} CAVERA USB 85D USB. USB_CAMERA CONN P
O USB_CAVERA USB_85D USB. USB _CAMERA CONN_N
O USB BT USB_85D USB. USB BT P
O USB BT USB_85D USB USB BT N
[CO—USB_TPAD USB_85D USB USB_TPAD P
[CO—USB TPAD USB_85D USB USB_TPAD N
O UsB.sm USB_85D USB USB SMC P
CO—UsB.sm USB_85D USB USB_SMC N
1 USB_ i USB | , RBI AS PCH USB_RBI AS
B_EXTD USB_85D USB. USB EXTD XHClI P
CD—USB_EXID USB_85D USB USB _EXTD XHCI _N
CD—USB EXTA USB_85D USB USB EXTA MUXED P
B_EXTA USB_85D USB USB EXTA MUXED N
B_CAMERA USB_85D USB USB_CANMERA P
B CAVERA USB_85D USB USB _CAMERA N
B_EXTA USB_85D USB USB_LT1_P
B_EXTA USB_85D USB. USB LT1_N
B3_EXTB_TX USB3 85D USB3 USB3_EXTB_TX P
B3 _EXTB TX USB3_ 85D USB3 USB3_EXTB TX N
B3_EXTB_RX USB3 85D USB3 USB3_EXTB_RX P
B3_EXTB_RX USB3 85D USB3 USB3_EXTB_RX_N
B3 EXTA TX USB3 85D USB3 USB3_EXTA TX P
B3 EXTA TX USB3 85D USB3 USB3_EXTA TX N
B3 EXTA RX USB3 85D USB3 USB3_EXTA RX P
B3 EXTA RX USB3 85D USB3 USB3_EXTA RX_N
Cl ock Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
ED—SYSOLK O K32K RIC CK SIONS55S | K Slow SYSCLK_CLK32K_RTC
— Cl K_Cl K25M SR ClLK 25M 558 | G K 25M SYSCLK_CL K25M SB
— ClLK 25M 558 | G K 25M SYSCLK_CLK25M SB_R
[ED—SYSOLK O K25M ENET ClLK 25M 555 | G K 25M SYSCLK_CLK25M ENET
(e ClK 25M 555 | G K 25M SYSCLK _CLK25M ENET_R
[ED—SYSOLK O K25M TET ClLK 25M 555 | G K 25M SYSCLK_CLK25M TBT
— ClLK 25M 555 | G K 25M SYSCLK _CLK25M TBT_R

7

7

7 37

7 37

ELECTRI CAL_CONSTRAI NT_SET PrvsI caL 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
= SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDROUT_N
[>—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RDROUT_P
SATA_HDD 2R SATA_90D SATA SATA HDD D2R RC P
[Z>—SATA_HDD 2R SATA_90D SATA SATA HDD D2R RC N
[Z»—SATA_HDD R2D SATA_90D SATA SATA HDD R2D RC N
SATA_HDD R2D SATA_90D SATA SATA HDD R2D RC P
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D C P
CO—SATA_HDD R2D SATA_90D SATA SATA_HDD R2D C N
[O—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R N
[ED—SATA_HDD 2R SATA_90D SATA SATA _SSDRHDD D2R P
ED—SATA_HDD 2R SATA_90D SATA SATA _SSDRHDD D2R N
ED—SATA_HDD R2D SATA_90D SATA SATA _SSDRHDD R2D P
CD—SATA_HDD R2D SATA_90D SATA SATA _SSDRHDD R2D N

7 37

19 26

19 26

19 26

19 26

19 26

19 26

19 38

19 38

7 26

7 26

7 32

7 32

a7

36

36

79 36

79 36

9 a7

9 a7

9 39

9 39

19 26

19 26

38

38

19 32

19 32

7 38

7 38

19 36

19 36

719

719

19 38

719

719

719

17 25

17 25
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38

SYNC MASTER=J5_M.B_KEPLER
13 —

PCH Constraints 1

@ Appl e I nc.
®

i =ry A

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED_HEREI
PROPRI ETARY PROPERTY_OF “APPI
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

CH_NUM>

102 OF 132

4

3

2

SYNC_DATE=09/ 21/ 201
e ————



www.chinafix.com

8

7

6

5

LPC Bus Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
LPC_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD
CLK_LPC_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
LPC * 6 ML 2
CLK_LPC * 8 ML 2
SMBus Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONRSTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK [
SMB_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
sMvB * =2x_DI ELECTRI C 2
HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
HDA * =2x_DI ELECTRI C ?
SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NIMUM LI NE WDTH | M NI MM 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_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT ’
CLK_sLow * 8 ML ?
SPI Interface Constraints
ALLON ROUTE Tcap
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
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

SPI

8 ML

717 39 41

717 39 41

25

19 25

7 25 39

7 25 a1

717 a2

717 a2

17 42

17 42

17 42

17 42

17 51

17 a1

a1

17 a1

a1

17 2

17 2

a1

717 36

717 36

717 36

717 36

7 36

7 36

717 36

717 36

717 36

717 36

7 36

7 36

7 36

7 36

7917

7917

7917

7917

717 36

717 36

717 36

717 36

7917

7917

717

717

7933

7933

7 33

7 33

7933

7933

7 33

PCH Net Pr operties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O>—LleCaD LPC_50S LPC. LPC AD<3..0>
O LPC_ERAME | L PC 50S LPC LPC FRAME L
[O—LPC RESET | L PC 50S LPC LPC RESET L
[CO—BPCHLPC A KO CKIPC50S CKIPC LPC CLK33M SMC R
[ CKIPC50S CKIPC LPC CLK33M SMC
[ CKIPC50S CKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH ALK SMB_50S SMB SMBUS PCH CLK
,_PCH_ , 50S SVB SMBUS_PCH DATA
[CO—SMBUS PCH 0 QK SMB_50S SMB SM._PCH 0_CLK
> PCH _0_| , 50S SVB SML_PCH 0_DATA
[CO—SMBUS SMC 1 S0 SO SMB_50S SMB SM._PCH 1_CLK
[CDO—SMBUS_SMC 1_S0_SDA  SMB 50S SMB SML_PCH 1_DATA
OO HABT AK HDA_50S HDA HDA BIT_CLK
= HDA_50S HDA HDA BIT_CLK R
[O—HDA_SYNC HDA_50S HDA HDA_SYNC
[ HDA_50S HDA HDA_SYNC R
O HDARST | HDA 50S HDA HDA RST R L
D HDA 50S HDA HDA RST L
[O—HDPA SDIND HDA 50S HDA HDA SDI NO
= HDA 50S HDA AUD SDI _R
O—HpA_sbaur HDA 50S HDA HDA SDOUT
D HDA 50S HDA HDA SDOUT_R
OO—SBLaK SPI _55S SPI SPI _CLK R
[ SPl_55S SPI SPI _CLK
CO—SBL_MxI SPl_55S SP| SPI_MOSI _R
= SPl_55S SPI SPI _MOSI
O—SPLMSO SPl_55S SPI SPI _M SO
O—SBLCs0 SPl_55S SPI SPI_CSO R L
= SPI _55S SPI SPI _CSO_L
[O—BOLE ENET R2D PCl E_85D PCIE PCIE ENET_R2D C P
[CO—BOLE ENET_R2D PCl E_85D PCIE PClE ENET_R2D C N
[CO—BCLE_ENET 2R PCIE 85D PCIE PCl E_ENET_D2R P
[CO—BOLE_ENET_[2R PCl E_85D PCIE PCl E_ ENET_D2R N
[O—BOE AR R2D PCl E_85D PClE PCl E AP_R2D P
[O—POE AR R2D PCl E_85D PClE PClE AP_R2D N
[O—BPOE AR R2D PCl E_85D PClE PCILE AP R2D C P
[O—BPOE AR R2D PCl E_85D PClE PCILE AP_R2D C N
CO—BOLE AP 2R PCl E_85D PClE PCl E AP_D2R P
O—POE AP IR PCl E_85D PClE PCl E AP_D2R N
[»>—BCLE AP 2R PCIE 85D PCIE PClE_AP_D2R Pl _P
D> —BOLE AP 2R PCl E_85D PCIE PClE AP_D2R Pl _N
[®—BQLE AP 2R PCl E 85D PCIE PCIE AP_R2D PI _P
[»>—BCLE AP 2R PCIE 85D PCIE PClE_AP_R2D PI _N
ED—BPOLE CGLKI00M PCH CKPCE 90D CKPOE PCl E_ CLK100M PCH P
ED—BOLE_CLK100M PCH K PCE 90D CK POE PCl E_ CLK100M PCH N
D —BCOLE_CLK100M TBET CKPCE 90D CK POE PCl E_ CLK100M TBT P
ED—BCOLE_CQLKI00M TBT CKPCE 90D CK POE PCl E_ CLK100M TBT_N
DB QL KA6M CKPCE 90D CK POE PCH CLK96M DOT_P
DB L KA6M CKPCE 90D CK POE PCH CLK96M DOT_N
P K100M SATA_P
& PCH CLK100M SATA N
D CPU 50S K POE PCH CLK14P3M REFCLK
0o CPU 50S CAKPOE PCH CLK33M PCl | N
- A K PCE 90D CIK POE PCl E_ CLK100M SSD P
75 PCLE_CLKI00M | K PCE 90D CIK POE PCl E_ CLK100M SSD N
[O—BQE QKIoOM CKPCOE 90D CIK PCOE PEG CLK100M P
[—BOE QKI0OM K PCE 90D CIK POE PEG CLK100M N
- A & - _ PCl E K100M ENET_P
X A & X & PCl E_ CLK100M ENET_N
[O—BOLE O KI0OM AP CK PCIE 90D CK POE PCl E_CLK100M AP_P
- » & - _ PCl E K100M AP_N
[O—BOLE CLKI00M EW CKPCE 90D G K POE PCl E_ CLK100M FW P
[O—BOLE CLKI00M EW CK PCIE 90D CK POE PCl E_CLK100M FW N
- A 4 X & PCl E_ CLK100M EXCARD P
- A & X & PCl E_ CLK100M EXCARD N
ED—BOLE TBIL RD PCl E_85D PCIE PCIE TBT_R2D C P<3..0>
ED—BPOLE TBL R2D PCl E_85D PClE PCIE TBT_R2D C N<3..0>
— PCIE_TBT_R2D PCIE_85D PO E PCI E_TBT_R2D P<3..0>
[ED—BPOLE TBL R2D PCl E_85D PClE PCl E TBT_R2D N<3..0>
D —BOLE 18T 2R PCl E_85D PClE PCI E TBT _D2R P<3..0>
— PCIE TBT 2R PCl E_85D PCIE PCl E_TBT_D2R N<3.. 0>
[D—BCOLE 18T 2R PCl E_85D PClE PCIE TBT_D2R C P<3..0>
— PCIE TBT 2R PCl E_85D PClE PCIE TBT_D2R C N<3..0>
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DisplayPort Signal Constraints Thunder bol t/ DP Net Properties
NOTE: Di spl ayPort Physical / Spaci ng Constraints provi ded by Chi pset or GPU page. NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
Thunderbolt SPI Signal Constraints _ > I8l A D BToP 850 — TBT A R2D C P<1..0> ) s 00
PHYSI CAL_RULE_SET LAYER AGONRUTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—IBL A RD ITBTDP 85D ITRTDP TBT_A R2D C N<1.. 0> 7 33 69
== TBT_A R2D P<1..0>
- Z Z Z - - [O—IBLARD ITBTDP_85D ITBTDP )
TBT_SPI _55S * 55_OHM_SE 55_OHM_SE 55_OHM_SE 55_OHM_SE STANDARD STANDARD TR A moD S — TBT A R2D Ne1_ 0> e
=== O IBIPA M > 85D spiavpert | DP_TBTPA M._C P<3..1:2> 44
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i r)PiTRTPAiM 735” SPLAYI u:’ TBTPA M_ C N<3 . 1: 2> 23 60
TBT_SPI * =2x_DI ELECTRI C ? O D2 IBIPA M >_85D spiaypert | DP_TBTPA M._P<3. .1: 2> 0
O IBIPA M > 85D spiayport | DP_TBTPA ML_N<3. . 1: 2> . D
DP_A LSX M._P<1>
. ) o2 Lsx M 85D SPI AYPORT o
Thunder bol t/ DP Connector Signal Constraints _ Dbl sx M 85D <PLAY] DP A LSX M. N<1> w0
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‘Géf:’» D TRT7A7WR1 TRTT)P7850 hBTDR TBT A D2R C P<1> -
TBTDP_85D * ¥85_OHM DI FF  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF O IBL A 2RI [TBTDP 85D ITBTDP TBT A D2R C N<1> )
™ IBL A 2RO ITBTDP 85D ITBTDP TBT_A D2R C P<0> 7 60
[ IBL A 2R0 [TBTDP_85D [TBTDP TBT_A _D2R _C N<O> 7 69
> IEI_A 2RI TBIDP_85D TBIDP TBT_A D2R P<1> 738 60
_ _ TBT_A 2RI TBIDP_85D TBIDP TBT_A _D2R N<1> 7 33 69
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 [O—IBL A R0 TBIDP_85D IBIDP TBT _A D2R P<0> 733 69
TBTDP * =5x_DI ELECTRI C 2> TBTDP ToP, BOTTOM  =7x_DI ELECTRI C 2 O ELARR TETDR_83D LEIDR 1BL A LER NeO= 72 o0
NOTE: Thunderbolt high-speed nets are NOT directly assigned to TBTDP_*D physical rules. =
TABLE_PHYSI CAL_ASSI GNMENT synbol s nust be used to create the assignnents.
Proper differential inpedance depends on nDP connector used.
For 514-0637: R2D nets (SMI pins) = 80D, D2R nets (TH pins) = 100D
SOURCE: Bill Cornelius's Thunderbolt Routing Notes
Digital Video Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:"
DP_85D * 285_OHM DI FF  =85_COHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
HDM _90D * 290_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff i TRTiAiAUX()-i 7RR|’) SPLAYI u:’ TBTPA ALJ)(C'_| C P 23 60
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM| =4x_DI ELECTRI C ? [— TBT_A_AUXCH >_85D SPI AYPORT. DP_TBTPA AUXCH C N 33 69
- - DP_TBTPA AUXCH P
- - [O—IBL_A AUXCH 85D SPI AYPORT o
. Sx_DIELECTR C ? TOP, BOTTOM 4x_DI ELECTRI C ? [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> 73370 ]
O—IELARD ITBTDP 85D ITBTDP TBT B R2D C N<1..0> 73370
OO—IELARD ITBTDP 85D TBTDP TBT B R2D P<1..0> 270
[O—IBLARD [TBTDP_85D [TBTDP TBT_B R2D N<1..0> 7 70
O IBIPE M > 85D spiaveert | DP_TBTPB_ M. _C P<3..1:2> 35
O IBIPE M > 85D spiAayPorT | DP_TBTPB ML_C N<3..1:2> .,
O IETPE M > 85D spiayporT | DP_TBTPB M. P<3. . 1: 2> 0
OB IBIPE M > 85D spiayport | DP_TBTPB_ M. N<3. . 1: 2> 0
oD Lsx M > 85D spiayport | DP_ B LSX M._P<1> 70
OB lsx M 85D spiayport | DP_ B LSX M. N<1> 70
O IBL A 2RO ITBTDP 85D ITBTDP TBT B D2R C P<0> 770 Only used on dual -port hosts.
[O—IBLA 2RO ITBTDP 85D TBTDP TBT B D2R _C N<O> 270
=»—IBL A 2RI [TBTDP_85D ITBTDP TBT B D2R C P<1> -
[»>—IBL A 2RI [TBTDP_85D [TBTDP TBT B D2R C N<1> 770
[ IBL_A 2RO TBTDP_ 85D TBTDP TBT B D2R P<0> 73370
[O—IBL_A 2RO TBTDP_ 85D TBTDP TBT_B D2R N<0> 73370
TBT_A_DPRI TBIDP_85D TBIDP TBT_B D2R P<1> 73870
> —IELA 2RI TBIDP 85D TBIDP TBT_ B D2R N<1> 733 70
[O—IBL B AUXCH DP_85D pisplayporT | DP._TBTPB _AUXCH C P 3 70
[O—IBL B AUXCH DP_85D pispLayport | DP_TBTPB _AUXCH C N 33 70
[O—IBL B AUXCH DP_85D pispLayport | DP_TBTPB AUXCH P 70
O IBL_B_AUXCH DP_85D pispLayport | DP_TBTPB AUXCH N 70
D DP_85D piseLayport | DP_B AUXCH DDC P 0
D DP_85D pispayporT | DPB_AUXCH DDC N 70
[—IBL A 2RI TBIDP_85D TBIDP TBT_B_D2R1_AUXDDC P 70
[—IELA 2RI TBIDP 85D TBIDP TBT_B D2R1_AUXDDC N 70
Thunderbolt |1 C Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D DP_85D pspraypert | DP_TBTSRC M._C P<3. . 0>
[ DP_85D pisplAYPoRT | DP.TBTSRC ML_C N<3. . 0> | N . " | X .
= DP_85D Nl SPL AYPCRT. DP_TBTSRC AUXCH C P Only used on hosts supporting Thunderbolt video-in
[ DP_85D D spraypert | DP_TBTSRC AUXCH C N
O—IBLSPL_aK TBT _SPI_55S | TBT SPI TBT_SPI _CLK a3
_SPI_ TBT_SPI_55S | TBT_SPI TBT_SPI _MOSI as
IBT_SPL_M SO IBT SPl_55S | TRT SPI TBT_SPI_M SO as
O IBLSPL CS | TBT SPI_55S | TBT SPI TBT_SPI_CS L 33
%ﬁ VASTER=T29 _CR SYNC_DATE=08/ 31/ 2011
—— —
Thunderbolt Constraints
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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 S3_SCL
> SMC 2 _S3 | SMB_50S SMB SMBUS SMC 2_S3_SDA
> SMC 1_S0 | SMB_50S SMB SMBUS _SMC 1 SO_SCL
L SMC 1_S0_ | SMB 50S 1l svB | 1 DA
> SMC 0 S0 | SMB_50S SMB SMBUS_SMC O0_SO_SCL
> SMC 0 S0 | SMB_50S SMB SMBUS _SMC O_SO_SDA

US_SMG 5_Sal SMB_50S se | SMBUS SMC 5_Sdl

[CO—SMBUS SMC 5 SDA SMB_50S SMVB SMBUS_SMC 5_SDA
US_SMC_3_SCl SMB_50S SMB SMBUS_SMC 3_SCL
[CO—SMBUS SMC 3 SDA SMB_50S SMVB SMBUS_SMC 3_SDA

SMBus Charger Net Properties

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
oS ITOI_DFFPATR CHGR CSI =)

g CHeR_ ) TTOL_DI FFPATR CHGR CSI N

>_crer cso 1TOL_DI FFPAI R CHGR CSO P

: (‘J-n:a:(‘qo ITOI_DFFPATR CHGR CSO N

SYNC _DATE=07/29/ 2011

ISYNC MASTER=J5 M.B
SMC Constraints
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®
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D1 Specific Net Properties

as

as

9 10

9 10

as

as

as

as

as

as

37 43

37 43

a3

a3

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAF’
SENSE_1TO1_55S| * =i:1_DI FFPAI[R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DIFFPAIR | =1:1_DIFFPAIR ELECTRI CAL_CONSTRAI NT_SET P oL ) R,
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 FFPAIR [CO—SENSE DI FEPAIR THERM 1TOL 559 THERM CPUTHVMSNS D2_P
== CPUTHVSNS D2_N
O FFPAI R " - p p - [CO—SENSE_DI EEPAIR THERM 1TOL_555 THERM
L: 1_DI FFPAI|R 1: 1_DI FFPAI R 1: 1_DI FFPAI R 1:1_Dl FFPAI R . DLEEPAIR THERM 1TO1_555 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 EEPAIR THERM 1TOL 559 THERM GPUTHVMSNS_D P
[CO—SENSE_DIFEPAIR THERM 1TOL 559 THERM GPUTHVMSNS 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 VAEI G—ff » DJEBBF7” EEPALR LHERM 1 Tl =23 LHERM G:’U TDI N
= = - e NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG Lé SE‘T Mﬁ” EEPALR THERM 1 TOL =25 LHERM TBT THER'\D P
SENSE * =2: 1_SPACI NG ? - - - - - R — [ZD—SENSE_DI FEPAIR THERM 1TOL 559 THERM TBT_THERVD N
— COVP *
THERM * =2: 1_SPACI NG ? e G GND_P2MM__
— \VCCS| *
AUDI O * =2: 1_SPACI NG ? cPu ENSE G\D G\D_PZMM [ —SENSE_DI FEPAIR THERM 1TOL 559 THERM DDR3THVENS D1_P
I [CO—SENSE _DIFEPAIR THERM 1TOL 559 THERM DDR3THVENS D1_N
SPACI NG RULE_SET LAYER LI NE-TO LI NE SPACI NG ve o NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [CO—SENSE_DIEEPALR SENSE_1TO1_555 SENSE gw% os0_CS Z
— K POE oD " D Pav [O—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE Gs0_Cs
GN\D * =STANDARD ? — - [CO—SENSE_DIEEPAIR SENSE_1TO1_559 SENSE CPU VDDQ SENSE P
— PCIE GN\ND * GND_P2MM [CO—SENSE_DIEEPAIR SENSE _1TOl 555 SENSE CPU VDDQ SENSE N
) — | L PANEL_P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SATA v n aD_P2h [ —SENSE_DI EEPALR SENSE 1TO1 559 SENSE | gsss Lg EANEL_E
SO P2 " 0. 20 v 1000 .,‘ [ SENSE_DI EEPAI R SENSE_1TOl_555 SENSE
- R usB3 GN\D * G\D_P2MV [CO—SENSE DI FEPAIR SENSE_1TO1_555 SENSE I SNS_1V35_S3_MEM P
PVWR_P2MM * 0.20 MM 1000 T [CO—SENSE DI FEPAIR SENSE_1TO1_559 SENSE I SNS _1V35_S3_MEM N
_ N | — -
usB G\D GND—PZW [CO—SENSE DI FEPAIR SENSE_1TOl_559 SENSE I SNS _SSD P
NET_SPACI NG TYPEL | NET_SPAGI NG TYPE2 | AREA TYPE | sPAci mﬁm@!éé( CLK_PCI E SB_POWER * PWR_P2MM [CO—SENSE_DIEFPAIR SENSE_1TOl 555 SENSE I SNS_SSD_N
— SATA SB POVER " VR P [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE I SNS 3V3_S0_SSD R P
GN\D MEM_CLK * GND_P2MM - - [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE I SNS 3V3_S0_SSD R N
— *
) MEM_CVD . aND_P2WM USB3 SB_POWER PWR_P2MM [O—SENSE DI FEPAIR SENSE_1TOl 555 SENSE : SNS_W.AN P
A 0SB SB POVER " o [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE SNS_W.AN N
GND MEM_CTRL * GND_P2MM — = [CO—SENSE DI FEPAIR SENSE_1TOl 555 SENSE | SNS LCDBKLT P
= DI EEPAI R SENSE _1TO1_555 SENSE | SNS LCDBKLT_ N
D * x * CO—SENSE — _
GN MEM_*_DQ BYTE' GND—PZW [T SENSE_DI EEPAI R SENSE 17Ol 55§ SENSE | SNS TBT P
G\D MEM_DQS * GND_P2MM > SENSE_DI EEPAI R SENSE_1TOl 559 SENSE I SNS TBT N
[CO—SENSE DI FEPAIR SENSE_1TOl 555 SENSE I SNS 1v35_S3_MEM R P
[CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE I SNS 1v35_S3_MEM R N
ALLOW ROUTE = [CO—SENSE_DIEFPAIR SENSE_1TOl 555 SENSE VCCSASO _CsS 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»G?:’» - DIFEPALR QF'\BF71 TO1 _55 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 DM _aK HDM._ 90D HOM HOM IG CLK C P
MVEM 85D * 0.09 MM 100 ML ’ DM _a K HDM 90D HOM HDM 1G CLK C N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE DM _DATA HDM__ 90D HOM HDM | G DATA C P<2..0>
PCI E_85D * 0.09 MM 10 mm ’ [T HDM _DATA HOM 90D HOM HDM _| 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 1SL10 0.075 MM 0.090 MM
DP_85D 1SL9 0.075 MM 0.090 MM
PCI E_85D I1SL10 0.075 MM 0.090 MM
RI {ezr hg?gegi §89g93}1de ”Sh&ah."# f g?leﬁf(latal 0|nrsrpedances bet ween devi ces.
NET_PHYSI CAL_TYPE | AREA TYPE [ PHYSI m7R¢E75Ef _
MEM 37S BGA_VEM VEM. 5 0S NET_PHYSI CAL_TYPE | AREA_TYPE [PHYSI oALinuiEisFr
- *
NEM_ 20S BGA_NVEM NEM 508 AUDI ODI FF AUDI CDI FF
MEM 72D BGA VEM NEM_SS’D 1TOL_DI FFPAI R * 1:1_Dl FFF’AI I-Q
SENSE_1TO1_55S * SENSE_1TO1_55S
THERM 1TOL_55S * THERM_1TOL_559
hics , n i | i . —
QBBPLSP e ST ARSI 8L AT oR8! AKRLLIRSEGA 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 ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MEM 72D BOTTOM 0.127 MM 6.35 MM o
MEM_85D TOP 0.1 W 6.35 W

D1 Specific Net Properties

NET_TVPE

7 53 55 78

7 53 55 78

7 53 55 78

7 53 55 78

26 47

26 47

ELECTRI CAL_CONSTRAI NT_SE] Prvs AL senci G

[—PCLE CLKIOOM AP QK POE 900 CKPCE PClE CLKI1I00M AP_CONN P, 5
[O—PCLE CLK100M AP CK PCIE 900 CKPOE PClE _CLK100M AP_CONN N, 5
D 1TOl DI EEPAI CHGR CSI _R P s
[ 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
[O—UsA_BT USR 85D USB USB_BT_CONN_P

[O—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 FEPALR DI EEPAI R AUDI O SPKRCONN SR OUT P

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

[O—AUDLQ DI EEPAIR AUDI ODI EE AUDI O SPKRCONN _L_OUT_P

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

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

[—ALDLQ DI FEPALR AUDI ODI EE AUDI O SPKRCONN R OUT_N

D —SENSE_DIEEPAIR SENSE_1TO1_! CPUI WP_| SNSG P
[2>—SENSE_DI EEPAI R SENSE_1TO1_! CPU WP _| SNSG N

[ —SENSE_DIFEPAIR SENSE_1TO1_! CPU WP _| SNS1G P
[O—SENSE DI EEPAIR SENSE_1TQ1 CPU MWP_| SNS1G N

[ —SENSE DI EEPAIR SENSE_1TQ1 CPUI WP_| SNS2G P
[O—SENSE DI EEPAIR SENSE_1TQ1 CPUI WP_| SNS2G N

> —SENSE_DI EEPAIR SENSE_1TO1 CPU WP | SUMG R P

[ —SENSE_DI EEPAIR SENSE_1TQ1 CPU WP _| SUMG R N
[O—SENSE DI EEPAIR SENSE_1TO1 | SNS_HS_OTHER P

[ —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_1TQ1 | SNS_HS COMPUTI NG N

[ —SENSE DI EEPAIR SENSE_1TO1_! CPU WP | SNS P

[ —SENSE_DIEEPAIR SENSE_1TO1 CPU WP_|I SNS N

[ —SENSE_DIEEPAIR SENSE_1TO1_! CPU WP _| SNS1_P

[ —SENSE_DI EEPAI R SENSE_1TQ1 CPUl 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

@ADL Q DI FEPALR AUDI ODI EE AUD LO1L_L_N

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

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

AUDI O DI FEPAI R AUDI ODI EE AUD L2 L_P

D —AUDLQ DI EEPALR AUDI ODI EE AUD L2 L_N

[=D—ALDL Q DI FEPALR AUDI ODI EE AUD L2 R P

[E—AUDLQ DIFEPAILR 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 DIFEPALR AUDI ODI EE AUD_SPKRAMP_LI N P
[O—ALDLQ DI FEPALR AUDI ODI EE AUD SPKRAMP_LI N N
[O—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 FEPAIR 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 DIFEPALR 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 —ALDLQ DI EEPALR AUDI ODI EE SPKRAMP_LI N N

AUDI O DI FEPAI R AUDI ODI EE SPKRAMP_RIN P

[T—AUDLQ DI FEPALR 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

[ —ALDL Q DI FEPALR AUDI ODI EE HS M C HI

rmy—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 .
D SB_PONER PP3V3_S0 .
D SB_POWER PP1V5_S3RS0_CPUDDR s
J_ GND GN\D

SYNC NMASTE| 5 M_B
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3

D1 BOARD- SPECI FI C SPACI NG & PHYSI CAL CONSTRAI NTS

BOARD LAYERS BOARD AREAS WEDOPNW Ok%?%% SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr » NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI mﬁRULEﬁSET
TOP, I'SL2, I SL3, | SL4, I SL5, | SL6, I SL7, | SL8, | SL9, | SL10, | SL11, BOTTOM NO_TYPE, BGA, BGA_MEM M 16.2 DEFAULT * 0.1 MW 2 * * BGA PO72_SPACE
— STANDARD * =DEFAULT 2
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 MM 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 W =DEFAULT :UEFAULf
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
55_OHM SE | TOP, BOTTOM Y 0.090 Mv 0.090 MM o
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
50_OHM SE | TOP, BOTTOM Y 0.090 MM 0.090 MM o
50_OHM _SE * Y 0.070 MM 0.070 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
40_OHM SE | TOP, BOTTOM Y 0.145 MM 0.095 MM o
40_OHM SE * Y 0.105 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
37_OHM SE | TOP, BOTTOM Y 0.165 MV 0.095 MM o
37_OHM SE * Y 0.120 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_OHM SE | TOP, BOTTOM Y 0.265 MV 0.095 MV o
27P4_OHM SE * Y 0.190 MM 0.1 MW =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
72_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM DI FF  [isia, 10,1509, 15010 Y 0.124 MM 0.124 MM 0.200 MV 0.200 MM
72_OHM DI FF | I1SL2, 1SL11 Y 0.124 MM 0.124 MM 0.200 MV 0.200 MM
72_OHM DI FF | TOP, BOTTOM M 0.140 MM 0.140 MM 0.120 MV 0.120 MM
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
— 4 ifi i
85_OHM DI FF  [isi3, 154, 1509, 15L10] Y 0.089 MM 0.089 MM 0.180 WM 0.180 mv J Spec fic Net Pr operties
e e
85_OHM 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_OHM DI FF | TOP, BOTTOM Y 0.110 MV 0.110 MV 0.180 MM 0.180 WM
ED—DB_TBL_AUXCH DP_85D pispLAYPoRT | DP._TBTSNKO AUXCH C P .
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
[ED—DB_TBL_AUXCH DP_85D pispLAYPoRT | DPTBTSNK1 AUXCH C N .
D2 IEL M DP_85D pispiAayPorT | DP_TBTSNKO M._C P<3..0>
D>—DE_IEL M DP_85D pisplAYPoRT | DP_TBTSNKO M._C N<3..0>
ED—DE_IEL M DP_85D pisplAayPorT | DP_TBTSNK1 M._C P<3..0>
PHYSI CAL_RULE_SET LAYER ALFON RUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH I MUM NECK LENGTH | DI FFPAI R PRI P P _TELM DB_A50 DLSPLAY] DE_TBTSAKL MG Ne3.. 0> 5
—RULE ON LAVER? hd w M VARY GAP | DIFFPAIR NECK»??» D> DB IBL_AUXCH DP_85D pispLAayporT | DP.TBTSNKO_AUXCH P 33
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD DP_TBT_AUXCH DP_85D D spiayporT | DP_TBTSNKO_AUXCH N 33
— o g— =
90_OHM DI FF Y 0.081 MV 0.081 MV 0.200 MM 0.200 WM DB TBT_ALXCH DE_AR0 ouselaveceT DR TETSNKL AUKCH P -
- it : : . . A > DB TBL_AUXCH DP_85D pispLAayporT | DPTBTSNK1 AUXCH N 33
90_OHM DI FF | I SL2, 1 SL11 Y 0.081 MV 0.081 MV 0.200 MM 0.200 WM D2 I8 M DP_85D pispLayporT | DP.TBTSNKO M. P<3. . 0> a3
== DP_TBTSNK N< >
ED—DE_IBT M DP_85D DI SPI AYPCRT | . 2
90_OHM DI FF TOP, BOTTOM Y 0.099 WM 0.090 WM 0.200 wW 0.200 mv DP_TRT M DP_85D D SPLAYI DP TBTSNK1 M. P<3.. 0> -
_ D2 IEL M DP_85D pisplAYPORT | DP_TBTSNK1 M. N<3. . 0> .
ALLOW ROUTE AP
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»Géf:’» — DP_| NTiM I')FLRRD Dl SPLAY] u:’ I ’\n— '\/L C P<3 . O> .
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD ED—DE LN M DP_85D DspiayperT | DP INT_M._C N<3..0> o 67
DP_I NT_AUX DP_85D pisplAYPORT | DP I NT_AUX C P 067
1 M DI FF Y . . . ) ED—2—— =
00_OHM ISL3, ISL4, 1'SL9, 1 SL10 0.065 MM 0.065 MM 0.200 w 0. 200 NM _ - DP_LINT_AUX DP_85D DI SPL AV DP I NT AUX C N 5 er
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
— NI porT | DP_| NT_AUX N
100_CHM DI FF | TOP, BOTTOM Y 0.079 MW 0.079 MW 0.200 MV 0.200 MV DAL NLALX DE_A50 DLSBLAY] e
PHYSI CAL_RULE_SET LAYER ALLOWROUTE | M N VUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D2 INL M DP_85D pspiaypert | DP I NT_M._P<3. . 0> 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 OB LNLM DE_A50 DL SPLAYECE DB LN M. Ned. . 0= o
- — c100_omDiFF| =100_oAM el el T et ED—DE NI M DP_85D pspiaypert | DP_INT_M._F_P<3. . 0>
100_DI FF_BGA | 1SL3,1SL4 Y 0.075 MV 0.075 MM 0.125 WM 0.125 WM D2 INL M DP_85D pisplayport | DP INT _M._F_N<3. . 0>
100_DI FF_BGA | I SL9, I SL10 M 0.075 MM 0.075 MM 0.125 MM 0.125 MM
" " " . " B3_EXTB RX USB3_85D USB3 USB3_EXTB_RX _RC P 7 3
. _ - =
NOTE: 100_DI FF_BGA i s 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers. p——— USPa_8ED LUsma USB3 EXTB RX RC N .
T B3_EXTA_RX USB3 85D USB3 USB3_EXTA RX_ F P 7 38
3_EXTA_RX USB3 85D USB3 USB3_EXTA RX F_N s
I 3_EXTA TX USB3 85D USB3 USB3_EXTA TX C P s
PHYSI CAL_RULE_SET LAYER AFONRTE | M NMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP ey LSB3_EXTA_TX USB3_85D USB3 USB3_EXTA_TX _C N 7 38
- USB3_EXTB_TX C P
1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 M1 0.1 MW 3_EXTB_TX LSE3_B30 LSES ree
= [D—USB3_EXTB TX USB3 85D USB3 USB3_EXTB TX C N .

St ackup- Def i ned Spaci ng Rul es

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
1: 1_SPACI NG TP, BOTTOM 0.1 MW 2
1: 1_SPACI NG ilsts,15L4, 150, 15L1 0.1 MM 2
1: 1_SPACI NGist, ists, 1506, 1507, 1508, 1§11 0.101 MM ?

Note: Quter dielectric is 0.058 nm nomi nal,

Inner dielectric is 0.053 mm nomi nal .

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G‘ﬂ' ’

1x_DIELECTRIC | 7op eorrom 0.058 MM 2
1x_DI ELECTRI Cilsiz, 14, 1509, 1501 0.053 MM 2
1X_Dl ELECTRI Gubisis,isissrsis b 0. 101 MM 2
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LCD Backl i ght

Gain: 500x. EDP: 0.9 A

Curr ent

Sense (1 BLC)

CPU SA Current

Gain: 500x. EDP: 6 A
Rsense: 0.001 (R7140)

Sense (1 C20)

Rsense: 0.005 (RD200 / XWD200)
V across Rsense: 4.5 nV
SMC AD: 17 w0 s _=PP3V3_S0_| SNS
1 CD200
L T
2
. =PPBUS_SW BKL . 402
an ub200 LOADI SNS: YES RD209
LooekiTN sl %M oorle lisns LooekiT 1our 1% 53K svc LooekiT I SENSE gy <o
1%
1/ W
LCDBKLTP 4| n+ REF| L1 ¢ ! 03209
PLACE_NEAR=U4900. G1 5]'\;1\4 p— 2005%2”:
GN\ND LOADI SNS: YES 2 6351
LOADI SNS: YES o
PLACE_NEAR=U4900. GL: 5MV
£ LOADI SNS: YES
= GND_SMC_AVSS 39 40 43 44 50
Al rport X29 Current Sense (I APC)
Gai n: 500x. EDP: 1.06 A
Rsense: 0.005 (RD230 / XWD230)
V across Rsense: 5.3 nV Wwwlqdzwa.com
SMC AD: 22 we _=PP3V3_S0O_| SNS
1 CD230
UF
- ¥ _; g%ggvl
w1 @ PP3V3_WAN E ub230 LOADI SNS: YES RD239
N LI NE WDTH=8.g mm | NA211 4.53
MOE?NEESV‘E\?T*' m o . _NCISNS WANN _ s|in  'SC/6  our 6|1 SNS W.AN | OUT i '&w@m
XVD230 A
Si NC I SNS WANP 4w ReF| L Y W_ié:DZZ%g
1 PLACE_NEAR=U4900. B8: 5MM ogl
- D PP3V3 W.AN R (i\‘D LOADI SNS: YES 2 6?01
LOADI SNS: YES

CPU SA Vol t age Sense (VC20)
Gai n: 1000x. EDP: 2.8 A Gain: 1x
Rsense: 0.001 (RD240) SMC ADC: 14 g ) )
V across Rsense: 2.8 mV PLACE_NEAR=XWD240. 2: 10MV P oy 5 M PLACE_NEAR=4900. B1: SMM
SMC AD: 23 TBTI SNS: NO M BP%?Q
XV\DS%4O RD248 s s _=PPVCCSA_ SO0_REG 1 % 2 CPUVCCSA I N 1N Is SMC _CPU_SA VSENSE o «
1582 P1VO5TBT I N 1 2 | VSNS_TBT | VOUT 156w PLACE NEAR=14900. B1: 5MM
PLACE_NEAR=RD240. 1: 10 MV 1/52/8W 1 - 200‘12 UF
w s =PP3V3_SO_I SNS . 2 x5
1 CD240 G\D_SMC_AVSS w5 10 43 5 50
UF
“ - T, ggg\" PLACE_NEAR=XWD240. 2: 10MM
_ TBTI SNS: YES
s 0 @m=PPLVO5_S0_P1VOSTBTREG 4 uD240 &1 SNs: YES RD247 RD249
RD240 |3 | SNS_TBT_N shn N2 or | ISNS TBT IOUT 1 2 1% A3 o SMC_TBT | SENSE gy o
. 5% %
ahw rer| 1. g v 1 onpag
PLACE_NEAR=U4900. A8: 5SMM — — 20°Q,2UF
G\D 2 x'gR PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
o ) 0201
TBTI SNS: YES - 117S0008 3 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF CD209, CD219, CD229 LOADI SNS: NO
PLACE_NEAR=U4900. A8: 5MV
- 117S0008 3 RES, ML FI LM 100K, 1/ 16W 0201, SMD, LF CD239, CD259 LOADI SNS: NO
= D AV 39 40 43 44 80
LCD Backl i ght Vol tage Sense (VBLO)
Gain: 0.04434
XV\DS%SO
o7 _PPVOUT SO LCDBKLT 1 £, 2 VOUT SO LCDBKLT_XW
'RD256
iMm
1%16!/
LOADI SNS: YES Z%QL
RD259
Lvaur so Looekt oivik 23 sve LooekLT vsense oD Isvm YT rgp— EYCYSSTSIEE
%
IRD257 “J" | cop59 Power Sensors: Extended
46. 4K pLace NEAR=U4900. A8: SMWM —— 09 BTG OVEET = |
21%"199 LOADI SNS: YES 2 gé% Appl e 1 nc <SCH NUM=| D
LOADI SNS: YES  |,402 0301 .
PLACE_NEAR=U4900. A8: 5NV 8 <E4LABEL>
LOADI SNS: YES
= GND_SMC_AVSS

PLACE_NEAR=U4900. BS: 5MM
LOADI SNS: YES
GND_SMC_AVSS

Thunderbolt TBT Current/ Vol t age Sense (| HSP/ VHSP)

39 40 43 44 80

39 40 43 44 80

V across Rsense: 6 nV
SMC AD: 13 w04 s =PP3V3_S0_| SNS
G20
o) — 0/
ub210 LOADI SNS: YES RD219
s o [y VCCSASO_CS_N shnv "NEMourle isns cpusatour K F3% csve cpu s I SENSE oy o
1%
1/ "
VCCSASO_CS P 4] REF| L 1CD219
78 58 E 1
PLACE_NEAR=U4900. G1: 5SMM —— g‘joé%zup
GND LOADI SNS: YES 2 6381
LOADI SNS: YES o
PLACE_NEAR=U4900. GL: 5MV
£ LOADI SNS: YES
= GND_SMC_AVSS 39 40 43 44 50
LCD Panel Current Sense (I1LDC)
Gain: 500x. EDP: 1 A
Rsense: 0.005 (R9020, XW9020)
V across Rsense: 5 nV
SMC AD: 15 w e =PP3V3_S0O_| SNS
1CD220
i T
V+ 2 %EWI
ub220 LOADI SNS: YES RD229
o) NCISNS LoD PANELN 5l | % ourle |1sns Lep paneL 1 ourid S35 s Lop paneL I SENSE gy 10
%
677 _NC I SNS LCD PANELP 4w+ Rerl 1 1/201w 1 CD229
PLACE_NEAR=U4900. B2: 5SMM _— %)OOQ/ZUF
G\ND LOADI SNS: YES 2 %
~ 0201
LOADI SNS: YES

PLACE_NEAR=U4900. B2: 5MM
LOADI SNS: YES
GND_SMC_AVSS

39 40 43 44 80
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