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BOM Vari ants (conti nued on CSA 6) Bar Code Labels / EEEE # s (conti nued on CSA 6) Alternate Parts
BOM NUVMBER BOM NAMVE BOM OPTI ONS PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON PART NUVBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWMMVENTS:
085- 3726 D2, MLB, KEPLER, DEV D2_DEVEL: ENG 825- 7563 1 LABEL, M_B/ LI O, NBA [ EEEE: DY3V] CRI Tl CAL EEEE: DY3V 12850257 12850264 AL (oot alt to Sanyo
085-4776 D2, M_B, KEPLER, FSB DEV D2_DEVEL: FSB 825- 7563 1 LABEL, M_B/ LI O, NBA [ EEEE: DY3W CRI Tl CAL EEEE: DY3W 35353527 35353528 AL rer com e0P WX
607- 9546 D2, MLB, KEPLER_2PHASE, COMVON D2_COMVON, POSCAP_MYLAR_PAI R 825- 7563 1 LABEL, M.B/ LI O, MBA [ EEEE: DY3Y] CRI Tl CAL EEEE: DY3Y 35353526 35353528 AL I
685- 0016 PBUS PAI R, KEMET POSCAP, TALL MYLAR, D2 PBUS_CAP: KEMET 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DY40] CRI Tl CAL EEEE: DY40 37650855 37650613 AL o odes alt to Toshiba
685-0017 PBUS PAI R, SANYO POSCAP, SHORT MYLAR, D2 PBUS_CAP: SANYO 825- 7563 1 LABEL, M.B/ LI O, MBA [ EEEE: DY43] CRI TI CAL EEEE: DY43
37630855 37650613 VREFDQ ML_MB ALL Diodes alt to Toshiba
639- 3378 PCBA, 2. 3G 8G_HYN, VRAM _HYN, M_.B_KEPLER, D2, DY3V BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_HYNI X_A_DI E, EEEE: DY3V, DEVEL_BOM RAM_2G_HYNI X_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DY44] CRI Tl CAL EEEE: DY44 37651076 37650634 AL odes At 10 on sem
639- 3379 PCBA, 2. 3G 8G_HYN, VRAM_SAM M.B_KEPLER, D2, DY3W BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_SAMSUNG EEEE: DY3W DEVEL_BOM RAM 2G_HYNI X_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DY45] CRI Tl CAL EEEE: DY45 37650903 37650796 AL i reni1d alt 1o S11comin
639- 3380 PCBA, 2. 3G 8G_SAM VRAM _HYN, M_B_KEPLER, D2, DY3Y BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_HYNI X_A_Di E, EEEE: DY3Y, DEVEL_BOM RAM 2G_SAMSUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DY4C] CRI Tl CAL EEEE: DY4C 37650977 37650856 AL o odes alt 1o Tooniba
639- 3381 PCBA, 2. 3G 8G_SAM VRAM_SAM M.B_KEPLER, D2, DY40 BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_SAVBUNG, EEEE: DY40, DEVEL_BOM RAM 2G_SAVSUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DRF1] CRI Tl CAL EEEE: DRF1 37651053 37650604 AL o odes alt 1o Fatroi1a
639- 3384 PCBA, 2. 3G, 16G_HYN, VRAM_HYN, MLB_KEPLER, D2, DY43 BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_HYNI X_A_DI E, EEEE: DY43, DEVEL_BOM RAM_4G_HYNI X_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DRF4] CRI Tl CAL EEEE: DRF4 12850311 12850326 AL e a1 o sanyo
639- 3385 PCBA, 2. 3G, 16G_HYN, VRAM_SAM M_LB_KEPLER, D2, DY44 BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_SAMSUNG EEEE: DY44, DEVEL_BOM RAM 4G_HYNI X_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DRDN] CRI Tl CAL EEEE: DRDN 13850739 13850706 AL ey a1t 1o Mrate
639- 3386 PCBA, 2. 3G, 16G_SAM VRAM HYN, MLB_KEPLER, D2, DY45 BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_HYNI X_A_Di E, EEEE: DY45, DEVEL_BOM RAM 4G_SAMBUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DRDW CRI Tl CAL EEEE: DRDW 9750434 19750343 AL oo At 10 e
639- 3387 PCBA, 2. 3G, 16G_SAM VRAM_SAM M_.B_KEPLER, D2, DY4C BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_SAVBUNG, EEEE: DY4C, DEVEL_BOM RAM 4G_SAVSUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DT9H] CRI Tl CAL EEEE: DT9H 19750435 19750343 AL T
639- 2821 PCBA, 2. 6G 8G_HYN, VRAM_HYN, M_.B_KEPLER, D2, DRF1 BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_HYNI X_A_DI E, EEEE: DRF1, DEVEL_BOM RAM_2G_HYNI X_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DT9D] CRI Tl CAL EEEE: DT9D 19750432 19750431 AL o At to cpean
639- 2825 PCBA, 2. 6G 8G_HYN, VRAM_SAM M.B_KEPLER, D2, DRF4 BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_SAMSUNG EEEE: DRF4, DEVEL_BOM RAM 2G_HYNI X_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DT9F] CRI Tl CAL EEEE: DT9F 19750452 19750181 AL oo At 1o e
639- 2817 PCBA, 2. 6G 8G_SAM VRAM HYN, M_.B_KEPLER, D2, DRDN BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_HYNI X_A_Di E, EEEE: DRDN, DEVEL_BOM RAM 2G_SAMBUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DT9G CRI Tl CAL EEEE: DT9G 19750453 19750181 AL o AL 1o TC
639- 2815 PCBA, 2. 6G 8G_SAM VRAM_SAM M.B_KEPLER, D2, DRDW BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_SAVBUNG, EEEE: DRDW DEVEL_BOM RAM 2G_SAVSUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: FOHN] CRI Tl CAL EEEE: FOHN 685- 0017 685- 0016 AL oo recc 1o a1t to xemt
639- 2979 PCBA, 2. 6G, 16G_HYN, VRAM_HYN, M_LB_KEPLER, D2, DT9H BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_HYNI X_A_DI E, EEEE: DT9H, DEVEL_BOM RAM_4G_HYNI X_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: FOHR] CRI Tl CAL EEEE: FOHR 37650975 37651081 AL oot ba 1t 1o dtodes
639- 2980 PCBA, 2. 6G, 16G_HYN, VRAM_SAM M_.B_KEPLER, D2, DT9D BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_SAMSUNG EEEE: DT9D, DEVEL_BOM RAM 4G_HYNI X_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DYW] CRI Tl CAL EEEE: DYW 37150709 37150652 AL o a1t 1o 1nt1 oo
639- 2981 PCBA, 2. 6G, 16G_SAM VRAM HYN, M_.B_KEPLER, D2, DT9F BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_HYNI X_A_Di E, EEEE: DT9F, DEVEL_BOM RAM 4G_SAMBUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: FOHV] CRI Tl CAL EEEE: FOHV 37150713 37150558 AL [
639- 2982 PCBA, 2. 6G, 16G_SAM VRAM _SAM M_.B_KEPLER, D2, DT9G BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_SAVBUNG, EEEE: DT9G, DEVEL_BOM RAM 4G_SAVSUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: FOHM CRI Tl CAL EEEE: FOHM 37750126 37750066 AL s ot oo package
639- 3618 PCBA, 2. 7G 8G_HYN, VRAM _HYN, M_.B_KEPLER, D2, FOHN BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_HYNI X_A_DI E, EEEE: FOHN, DEVEL_BOM RAM_2G_HYNI X_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DYWB] CRI Tl CAL EEEE: DYV 37750147 37750066 AL o sem a1t to Someen
639- 3619 PCBA, 2. 7G 8G_HYN, VRAM_SAM M.B_KEPLER, D2, FOHR BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_SAMSUNG EEEE: FOHR, DEVEL_BOM RAM 2G_HYNI X_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: FOHY] CRI Tl CAL EEEE: FOHY 15250461 15251645 AL ymton a1t to vianmy
639- 3561 PCBA, 2. 7G 8G_SAM VRAM HYN, M_B_KEPLER, D2, DYwWt BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_HYNI X_A_Di E, EEEE: DYW4, DEVEL_BOM RAM 2G_SAMSUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: FOHT] CRI Tl CAL EEEE: FOHT 37651080 37650820 AL o odes a1t 10 on som
639- 3620 PCBA, 2. 7G, 8G_SAM VRAM SAM M.B_KEPLER, D2, FOHV BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_SAMBUNG, EEEE: FOHV, DEVEL_BOM RAM 2G_SAMSUNG 1600 Pr 0 g r armab I es 15550667 15550583 AL panasont ¢ alt to TOK
639- 3627 PCBA, 2. 7G 16G_HYN, VRAM HYN, ML.B_KEPLER, D2, FOHM BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_HYNI X_A_DI E, EEEE: FOHM DEVEL_BOM RAM 4G_HYNI X_1600 sa153584 B oo 0 ot o £ 5701 pE—— a0, P PR 10750232 10750129 AL yntec alt to TET
639- 3562 PCBA, 2. 7G 16G_HYN, VRAM_SAM M.B_KEPLER, D2, DYV BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_SAMSUNG, EEEE: DYW6, DEVEL_BOM RAM_4G_HYNI X_1600 43752983 B R 5701 JE—— oh0, P BLA 10750466 10750464 AL Epson alt to X
639- 3628 PCBA, 2. 7G 16G_SAM VRAM HYN, M.B_KEPLER, D2, FOHY BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_HYNI X_A_DI E, EEEE: FOHY, DEVEL_BOM RAM 4G_SAVBUNG_1600 2a1s3597 B ¢ ceprens o o (o, e 0o 690 RTICAL TaTROM PROG 24153564 24153565 AL Avnet oDF MUX alt to Fenesas
639- 3629 PCBA, 2. 7G 16G_SAM VRAM SAM M.B_KEPLER, D2, FOHT BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_SAMBUNG, EEEE: FOHT, DEVEL_BOM RAM 4G_SAMSUNG 1600 23550865 B [ 690 RTICAL TaTROM BLANK
BOM G oups sossanz . o wron - RV
BOM GROUP BOM OPTI ONS 34153565 1 L Ee M o5 (RENESAS) V3,28, DV, 2 o100 CRITI AL CPMINCU: PROG
D2_ COMVON ALTERNATE, COMVON, D2_COMVONL, D2_COMMONZ, D2_PROGPARTS, D2_PVB 33754313 1 1 NCLL HBS! 2113, 9X0MM TLP. 145V w9100 CRI TI CAL DPMUXVEU: BLANK
D2_ COMVONL CPUMEM SO, SMC_DEBUG_YES, DPMUX: HOCO, TBTRTR PRQ TBTBST: Y, TBTHV: P15V, HUB_2NONREM USBHUB25128, SPEAKERI D, SMC_PACKAGE: PROD, SKI P_5V3V3: AUDI BLE, CHGR_5V: LDO, P1V5S0; oo DRAM VREF Co nf | g S
D2_COMVON2 COP: YES, M KEY, PPCPUVCEI O 1 VB, PDOR: 1135, LPGPLUS, GO YES, LPGPLUS_ R YES, KBD_BL: SANW Cr, CAS: | NT, BTPUR S4, XD, XDP_GPU B GPL 2P, TPAD, 5V: L0, S5 ) BOM GROUP BOM OPTI ONS
b2_PvB VREF: PROD. D_BKL: PROD, SENSCR NOVPROD N VREF: PROD VREFDQ ML_MB, VREFCA: LDO
D2_PROGPARTS SMC_PROG: FSB, BOOTROM_PROG: FSB, DPMUXMCU: PROG, TPAD_PSCOC: PROG, TBTROM PROG VREF: ENG_NB VREFm Ml_NB, VREECA: Lm_DAC
D2_DEVEL: ENG ALTERNATE, | VB_PPT_XOP, SOPGOCD.| SL, DPMUX_DEBUG, DORVREF_DAC, VREF: ENG_MB, SENSCR_NCNPRCD: Y, D_BKL: DEV VREF: ENG_LDO VREFDQ ML_DAC, VREFCA: LDO_DAC
D2_DEVEL: FSB ALTERNATE, | VB_PPT_XDP
| VB_PPT_XDP XDP_CONN, XDP_PCH DRAM SPD St r ap S
|\/b d I o) BOM GROUP BOM OPTI ONS
u e ar t S RAM 4G HYNI X_1600_S RAMCFG3: L, RAMCFG2: L, RAMCFGL: L, RAMCFGO: L
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON RAM 1G SAVEUNG 1600 RANGFGS: L. RANCFG2: L. RAVCFGL: L, RANCFGD: H
33754266 1 1VB. S FOMP, PRQ E1. 2.3, 45W 442, 1.2, 6M BGA u1000 CRITI CAL Ul vy 2_3aE RAM ;G ;ANSUNG 1600 s RANGFGS: L, RANCFG2: L. RAVCFGL: H, RANGFGD: L
33754267 1 1VB, S FOMM PRQ E1, 2.6, 45W 462, 1. 25, 6M BGA u1000 CRITI CAL Ul VY 2_6GE R:\M IG YN X716007 RANGFGS: L, RANCFG2: L. RAVCFGL: H, RANCFGD: H
33754268 1 1VB, S ROV PRQ E1,2. 7, 45W 4¢2, 1. 25, 8M BGA u1000 CRITI CAL UV 2_7G RAM ;G ElPI DA71600 s RANGFGS: L. RANCFG2: H, RAVCFGL: L, RANGFGD: L
33794269 ! PTVER PO € BLne PR e V1800 T RAI\; 267 SANSUI\TG 16(;0 2G_SAVBUNG_1600, RAMCFGS: L, RAVMCFGR: H, RAMOFGL: L, RAMCFQD: H
33754256 : lititnses U000 i RAM 2G_SAMSBUNG 1333 RAMCFG3: L, RAVCFG2: H, RAMCFGL: H, RAVCFGD: L
338S1113 1 16, TBT, CR 4G, B1, PRQ @ 0 228 12312 FC-CSP 3600 CRITI CAL TBTRTR PRQ RAM 2G_HYNI X_1600 26 HYNI X_1600, RAVCFGS: L, RAVGFG: H, RAMCFGL: H, RAVDFGD: H
33350622 32 1 C. SORAM DOR3- 1600, 256MKB, 7BFBGA, HYN X, G- DI E, 38N CRITI CAL 2G_HYN X_1600 RAM 4G_SANBUNG 1600 4G, SAVBUNG. 1600, RAVGFGS: H, RAVDFG2: L, RAVCFGL: L, RANGFGD: L
33350623 i [ S o oon, o, Toreen e e 2o She 100 RAM 4G_HYNI X_1600 4G_HYNI X_1600, RAMCFG3: H, RAMCFG2: L, RAMCFGL: L, RAMCFG0: H
3330628 32 1 C. SORAM DOR3- 1600, 256MK8, 7TBFBGA, D- DI E, ELPI DA CRI Tl CAL 2G_ELPI DA_1600 RAM 2G ELPI DA 1600 S RAMCFG3: H, RAMCFG2: L, RAVCEGL: H, RANCEGD: L
33350625 i [ o P oo, e, TR e fetmaxeo RAM 2G _ELPI DA_1600 2G_ELPI DA_1600, RAMCFG3: H, RAMCFG2: L, RAMCFGL: H, RAMCFGO: H
33350624 i [ o o o, v, TR o e S A6 saee o0 RAM 4G _ELPI DA_1600 4G_ELPI DA_1600, RAVMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAVCFQO: L
33350629 32 1C. SORAM DOR3- 1600, 512VK8, T8FBGA, B DI E, ELPI DA CRI TI CAL 4G_ELPI DA_1600 RAM 2G_SANBUNG 1600_S RANCEGS: H, RAVCEG2: H, RAVCEGL: L, RANGEGD: H
33350630 4 1. SoRAM GODRS, 641AG2, A B € 118 X (8400, UR450, L8500, LBSSO CRITI CAL FB_2G_HYN X A DI E RAM 2G_HYNI X_1600_S RANCEGS: . RANDFGE: 1 RAVGRGL: 11 RAVCFGD: L
33350631 4 1 C. SORAM GOORS, 64MK32, D- DI E, SAVSUNG. UB400, UB450, UBS00, LBSS0. CRI TI CAL FB_2G_SAVELNG
12850264 30 CAP, TANT, POLY, 68UF, 20% 16V, 50MOHM D2E CRI Tl CAL PBUS_CAP: SANYO DEVEL OD'\EN-I_/ BASE BO\A
12850257 30 CAP, TANT, POLY, 68UF, 20% 16V, 50MOHM D, LF CRI Tl CAL PBUS_CAP: KEMET PART NUMBER QTY DESCRI PTI ON REFERENCE DES CRITI CAL BOM CPTI ON
725-1614 1 I NSULATCOR, SHORT, REAR, M_B, D2 REAR_| NSULATOR CRI Tl CAL PBUS_CAP: SANYO ] 085-3726 ! D2 MB KEPLER DEVAL Bow DEVEL CRTICAL DEVEL_Bom
725-1648 1 I NSULATOR, TALL, REAR, MLB, D2 REAR_| NSULATOR CRI Tl CAL PBUS_CAP: KEMET 085-4776 ! D2 MB KEPLER FSB DEVEL BV DEVEL_FSB cRTICA DEVEL_FSB_BOM WR SYNC DATE=01/13/ 2012
725-1568 1 | NSULATOR, CPU, D2 CPU_I NSULATOR CRITI CAL PD Parts 607- 9546 : D2 B KEPLER ZPASE BASE Bov BASE RTA BASE_BOM BOM Conf i gur ati on
725- 1569 1 | NSUATOR GPU, D2 GPU_I NSULATOR ORI TI CAL 685- 0016 1 PBUS PAI R, KEMET POSCAP, TALL MYLAR, D2 POSCAP_MYLAR CRI Tl CAL POSCAP_MYLAR_PAI R T
725-1621 1 | NSULATOR, PCH, D2 PCH_| NSULATCR CRI TI CAL S'VC @ Appl e Inc. 5_ 9589
806- 2897 2 CAN, COVER, 2, J5 CAN_COVER1, CAN_COVER2 CRI Tl CAL 34153308 1 |G, SNE, DEVELCPVENT- Fs8, A3, 02 w4900 CRI TI CAL SMC_PROG FSB ° 4 . 18 . O
825- 7697 1 TEXT, LABEL, M_B, D2 TEXT_LABEL CRI Tl CAL 34153309 1 1C.SME PVB, A3, 2. 2F36, 02 u4900 CRI TI CAL SMC_PROG PVB glﬁﬂfmpgA?LgﬂNﬁgsmY:
946- 3819 1 D2 M.B DYMAX ADHESI VE SEE- CURE 29993- SC EDGE_BOND CRI Tl CAL | EFI RO\/I $F{%%%T®%%Yﬁ%iﬁg]%§"wﬁl DENCE 5 O: 132
825-7841 1 LBL, PART CONFI G, BOARDS, D2 CONFI G_LABEL CRI Tl CAL | 24153595 | s o o 05100 J— [N — . : : g 13 gg% SL?Bﬁﬁ : ¥ | N WHOLE OR PART
IV ALL RI GHTS RESERVED 5 OF 99
8 7 6 5 4 3 2 1




8

7

6

4

3

BOM Var i

ants (conti nued from CSA

5)

Bar Code

Labels / EEEE # s (continued from CSA 5)

BOM NUMBER BOM NAME BOM OPTI ONS PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
639- 3382 PCBA, 2. 3G 8G_ELP, VRAM_HYN, MLB_KEPLER, D2, DY41 BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_HYNI X_A_DI E, EEEE: DY41, DEVEL_BOM RAM_2G_ELPI DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DY41] CRI Tl CAL EEEE: DY41
639- 3383 PCBA, 2. 3G 8G_ELP, VRAM_SAM M.B_KEPLER, D2, DY42 BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_SAVBUNG, EEEE: DY42, DEVEL_BOM RAM 2G_ELPI DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DY42] CRI Tl CAL EEEE: DY42
639- 3445 PCBA, 2. 3G, 16G_ELP, VRAM HYN, MLB_KEPLER, D2, DYJ5 BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_HYNI X_A_DI E, EEEE: DYJ5, DEVEL_BOM RAM 4G_ELPI DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DYJ5] CRI Tl CAL EEEE: DYJ5
639- 3446 PCBA, 2. 3G, 16G_ELP, VRAM _SAM M_.B_KEPLER, D2, DYJ6 BASE_BOM CPU_I VY: 2_3GHZ, FB_2G_SAVBUNG, EEEE: DYJ6, DEVEL_BOM RAM 4G_ELPI DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DYJ6] CRI Tl CAL EEEE: DYJ6
639- 2818 PCBA, 2. 6G 8G_ELP, VRAM_HYN, ML.B_KEPLER, D2, DRFO BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_HYNI X_A_DI E, EEEE: DRF0, DEVEL_BOM RAM_2G_ELPI DA_1600 825- 7563 1 LABEL, M_B/ LI O, MBA [ EEEE: DRFO] CRI Tl CAL EEEE: DRFO
639- 2820 PCBA, 2. 6G 8G_ELP, VRAM_SAM M.B_KEPLER, D2, DRDP BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_SAVSUNG, EEEE: DRDP, DEVEL_BOM RAM_2G_ELPI DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DRDP] CRI Tl CAL EEEE: DRDP
639- 2823 PCBA, 2. 6G, 16G_ELP, VRAM HYN, MLB_KEPLER, D2, DRDT BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_HYNI X_A_DI E, EEEE: DRDT, DEVEL_BOM RAM 4G _ELPI DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DRDT] CRI Tl CAL EEEE: DRDT
639- 2819 PCBA, 2. 6G, 16G_ELP, VRAM_SAM M.B_KEPLER, D2, DRDQ BASE_BOM CPU_I VY: 2_6GHZ, FB_2G_SAVBUNG, EEEE: DRDQ, DEVEL_BOM RAM 4G_ELPI DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DRDQ CRI Tl CAL EEEE: DRDQ
639- 3632 PCBA, 2. 7G 8G_ELP, VRAM _HYN, ML.B_KEPLER, D2, FOJD BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_HYNI X_A_DI E, EEEE: FOJD, DEVEL_BOM RAM_2G_ELPI DA_1600 825- 7563 1 LABEL, M.B/ LI O, MBA [ EEEE: FOJD] CRI Tl CAL EEEE: FOJD
639- 3633 PCBA, 2. 7G 8G_ELP, VRAM_SAM M.B_KEPLER, D2, F0J3 BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_SAVBUNG, EEEE: F0J3, DEVEL_BOM RAM 2G_ELPI DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: F0J3] CRI Tl CAL EEEE: FOJ3
639- 3630 PCBA, 2. 7G, 16G_ELP, VRAM HYN, MLB_KEPLER, D2, FOJ4 BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_HYNI X_A_DI E, EEEE: F0OJ4, DEVEL_BOM RAM 4G _ELPI DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: F0OJ4] CRI Tl CAL EEEE: FOJ4
639- 3631 PCBA, 2. 7G, 16G_ELP, VRAM_SAM MLB_KEPLER, D2, FOJC BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_SAVBUNG, EEEE: FOJC, DEVEL_BOM RAM 4G_ELPI| DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: FOJC] CRI Tl CAL EEEE: FOJC
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Functional Test Points Func rest 36701 - audio flex Func Test J6950 - battery | CT Test Poi nt
FUNC_TEST 3o . p—— e AUD tP PORT L ssis [ tme  PPVBAT G3H CONN 8x ornts
501 - airport Fnc Test J5100 - | pc + spi [>——meAUD HP PORT R o e SMBUS SMC 5 G3 saL o rest - NC NO_TESTs
= TRUE AP _CLKREQ Q L 2 = e LPCPLUS GPI O - = e AUD SPDI E_OUT JACK oo @—E‘_SNBUS [yag— 41 44 CPU NO_TESTs [— TRE NC SMC FAN 3 TACH
> e AP RESET COWN L w oe  LPOPLUS RESET L D> e AUD TIPDET INV e e —— =" TP CPU RSVD<6S. . 62> N TEST = me NG SMC FAN 3 CTL
— me  PCE AP PR PI N 54 02 E.E tme  LPC AD<O> o . rme____AUD TYPEDET e >—=s 2\\(‘[3) DETECT L *© TP_CPU RSVD<58. . 45> i $ IS iﬂ §§VD<VD<65. s = e NC SMC FAN 2 TACH
41 43 82 —=
> me POE AP D2RPI_P s 02 > me  LPC AD<1> B Op—meCHHS GD 4Xss = s an TP _CPU RSVD<43. . 32> NC TP_CPU RS\/D<58. TS = L NC SMC AN 2 CTL
—=ePAE AP RZDN % 02 > me  LPC AD<2> o s ae oy OD——0ECHES MO 5 ) TP_CPU RSVD<27..26> N To U VDT s6n = - NoFYE_TERE
D — e o0n oo [ imeLPC AD<3> K [D——=me PPOV3 SO Jo000 - eDP TP CPU RSVD<24. . 15> N T G R a6 = s NG FVE PN
> me POE CLKIOOM AP CONN N 4 5 o> me  LPC CLK33M LPCPLUS e mmp——me  US HS G\D Axs me  DP INT AUX N TP_CPU RSVD<2..1> NC_TP_CPU_RSVD<2 "115> = LBLE NE_EVE LDBLAS
[ e POE CLKIOOM AP CONN P s o O e LPC FRAME L o mD—me  USHSMC w E” e 0P LI AN o 95 o oPU RSVD NGTE<8. 55 = T e o DL > = taE NC Fve TpaP
e = o9 e LPC PWROVN L lo 25 a1 a e GD 2X G\D tme  DP INT M. N<O> . T MAEBASETRE S = L NPT
> =me  PP3V3 S3RS4 BT F » > e LPC SER RO = G DP INT M_N<1> . NC NO_TEST = — NC FV0_TPBR
B e PPIVE_WAN 34 a2 > me  PMCLKRUN L e J6801 - 3-mc D o NI M N2> o ° = — NG FV0_TPBN
¥
> USB BT _CON N - > e PPSV SO PUY p——me ONDMCAK s e s TV VTN o s w TECRI_1G BLUE ol NC CRT I G BLUE [ e NC FW TPAP
e USB BT CONN P s 0 [ e SMC RESET L > me  CONDMC PWR o & DP_INT M o i LG GREEN — YAEASSTRE NG CRT |G GREEN = mE NC_ESTARLDO EN
— e W El EVENT L 41 42 43 61 (v IRUE P<0> 81 o5 16 _TP_CRT 1G RED —— MAKE_BASE=TRUE TRE NC ALS
34 a1 42 o™ TRE SMC_ROVBOOT s > IRUE CON DM C SDAL s ey TRE DP INT M. P<1> S e NC CRT |G RED [ — GAIN
—=e—GD X a0 pm me  SWRXL v, OD—me CONDUCSON . iar P INT M pe2> ==y eyres - e [O———=c NG USB HUB PRIPWR =
= o Mo TOK e g—— QD > e SNTCET TS o195 15 _TP_CRT | G DDC DATA B ~PASETRE NG CRT 1 G DDC DATA = RE NC USB HUB PRTPWR3 -
J3502 - ALS canera D? e e IO wae L v _ oD Fes o1 05 1 TP_CRT |G HSYNC £ 5TRE NC CRT | G HSYNC [ 1mE NC USB HUB PRTPWR4 s
s =
[Ep— e PPSV S3 ALSCAMERA F o o> me  SMC TDO J6802 - L speaker =g LCD HPD CONN o o TECHI LS VSINC A NC CRT 1G vSWNG = - NELUBR_FUR_GUs? =
SMBUS SMC 2 S3 SCL a2 o [ —— o w 1P LVDS 16 CTRL QK e N Lvps B
7oA as = TRUE SMC TNVE a1 42 a3 D = SPKRCONN L_|1 D 59 > IRE LED RETURN_ 1 AKE_BASE=TRUE 1G CTRL QLK H 26
e IRE SMBUS SMC 2 S3 SDA 7 41 44 a = TRE SMC TX L a1 a2 45 > IRE SPKRCONN L_OUT N 57 59 96 o LED RETURN 2 81 86 18 _TP_LVDS 1 G CTRL_DATA AKEiaAS: NC LVDS | G CTRL_DATA [— IRE NC USB HUB OCS4 26
[ED—RE USE CAMERA CONN N a 91 > me SPI ROM USE_M.B o D>—mE SPKRCONN L _QUT P o s 06 oD e LED RETURN 3 o1 80 1 TP _PCH LVDS VBG kamsiii NC PCH LVDS VBG [ RE NC SMC XOSCL "
I e USB CAVERA OONN P s > e SPL ALT QLK p e SPKRCOWN SL QUL N s7 s [y me  LED RETURN 4 o o = e NG _SNC 0D DETECT @
=G0 0> me SPLATGCSL o > me  SPKROONN SL_QUT P oo [y me  LED RETURN 5 o —yrver=re = NC HDA SDi ML = — NG SMC SYS LED .
= . e SPI_ALT M SO s e —QGD o> e LED RETURN 6 e v TEEDA SO NC HDA SDI N2 = — NC SMo HLB L a
J4400 - rio coax E? o P AT Vs £ [T . PPoviav3 SWL 81 86 17 _TP_HDA SDI N3 NC HDA SDI N3 NC SMBUS SMC 4 ASF SDA a2
mme  HOM _EG QLK C N 5877 95 > me TP SMC VDL . e =Y o S Y —— MELPEL_ADIGT. L NG SMBLE SMOAASE SAL
R HOM_EG CLK C P e o o Ve T C 43 J6803 - R speaker D>—=E GNDCUT S0_LCOBKLT 81 86 9 TP PCI_C BE L<3..0> WKE BASESTRE NC POl C BE L<3..0> [ TRUE NC SMC T25 EN L
= RS ROON . . .
e DM __EG DATA C N<O>. e o = A;X o > TRUE EEE E 2 1D s T TRUE 16X G\D TP _PCl _GNT3 L RKE BASESTRE |\~ b T3 L = e NC SMC T25 | SENSE
mee  HOM EG DATA C N<1> o 77 o5 = J5700 - | >—=E RCONN_R_QUT_N N = TP POl GNT2 L VWKEBASETRE (¢ po GNT2 L o NC I SNS P1 ODRP
= - — - NO _ _ [ RE VBR1V35_CP
e tOM_EG DA C P22 —wrros mp—me 22 CS L pd flex D s B o7 %9 9 ) TEST=TRUE TP_PA_GNTL_L YRE ST N POl GNTL L [ TRE NC_LSNS PIVSRIVSS GPUDDRN. 4.
tme  HDM EG DATA C P<O> 5770 e 72 DEBUGS © >—== EEERCONE SR QUT N 57 59 96 [ tme TBT A PR C P<l..0> o BPQ GO L NC PCI_GNTO_L [ e NC | SNS LCDBKLTP .
tme  HDM _EG DATA C P<1> 4547 0 o> me 72 Vs o—== G\‘Dm" SR OT P 57 59 9 [>—me TBT A DPRC N<l..0> ooy —E-ECL_PAR NC POl PAR [ TRE NC | SNS LCDBKLTN o
P
tme  HDM EG DATA C P<2> 447 0 e 72 M SO o == [>—me TBT A DPR P<1..0> + ss oy 0y E—ECL _RESET L NC POl RESET L [ TRE NC I SNS LCD PANELP o1 o8
tme  POE CLKIOOMENET N ;50 Op_me 72 SQK . B 36900 [O—me  TBT A D2R N<1..0> )l EG BVE L NC POl PME L = e NC 1 SNS LCD PANELN o1 o5
RE POl E_CLK100M ENET_P e e 22 HoeT TNTN - ao990 DC PVWR D>—me TBT A RD C P<1..0> e y19 TP POL_CLK33M QUT3 NC POl CLK33M QUT3 [— RE NC | SNS Al RPORTP o
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— _=PP5V_S3 DEBUG | SNS o — _=PP3V3 SO SATAMUX 3 =PP1V05 SO _PCH VCCI O POl E 1
— =PP5V S3 MEMRESET 27 \ — =PP3V3 SO _SB PM 25 70 PCH VCCI O SATA 17 21 23
4 _=PP5V_SO_FET — o PP5V SO , , =PP3V3_S0_SMBUS,_PCH 2 vca o ak - Chi pset "VCore" Rails
- M RS W BTEED: 2 kL SrseY rrue =PP3V3_S0_SNBUS SMC 0_S0 P — =pP1 POH B n 2 ss =PPVCORE S0_CPU REG = PR S0 ’
~ S0 P1V5 LDO — _=PP5V_SOGPU P1VOP1V35 GPU 24 =PP3V3 SO SMBUS SMC 1 SO s S0_PCH VCC CORE 21 23 M N NEGCW DTG, 251 1M Vo TAGE L 257
s _=PP5V. V5 — & — _PP5v S0 AUDLO XW . —PP3V3 SO SSD . SO_PCH VCCASW 21 2 — =PPVOORE SO _CPU 13 15 45 99
— = = PCH VCCI O CLK
= =PPSV_S0_BKL s PP3V3_S0_SYSCLK 2 S0_DoH vedt o212 o 45 _=PPVCORE_SO_AXG REG — PPVCORE SO AXG —
— =PP5V_S0 CPU MVP 65 66 =PP3V3 SO TBTI 2C S0_PCH VCCDI FFCLK 17 21 23 = M LI NE_ W TH-0.6 M AR BASESTRE
 — M N NEGCW DTH-0. 3 M Vo TAGE L 05V
—PP5V SO CPUVCCI 0S0 o =PP3V3 SO TBTPWRCTL a7 SO_PCH 1723 — =PPVCORE SO CPU VCCAXG 13 14 16
=PP5V_SO FAN LT 48 =PP3V3 S0 TPAD 50 S0 _PCH VCCSSC 21 23 —_—
p—— SO_EAN _RT s =PP3V3 SO_VNON 70 S0_PCH V_PROC | O 21 23 16 13 _=PP1V5_S3 CPU VCCDQ — PP1V5_S3 CPU VCCDQ
$— =PPSV SO FAN = WL RE WOt =T
P5\V_S0_GEXI M/P w0 =PP3V3 SO X29THVENS o SO_PCH VCCI O PLLUSB 2 W ACREGCW DT10. 2 M VoA v
Z = VCC DM
PP5V_SO_KBDLED 50 PP3V3 SO XDP 24 S0_PCH VCC 21 23 1 1 _SPP1VO5_SO_CPU_VCCPOE _ PP1VO5 SO CPU VCCPCE
=PP5V_ S0 LPCPLUS 43 =PP3V3 SO DDR3THVSBNS SO0 _PCH VCCI O PLLFDI 21 —_— M N_LI NE_W DTH=0. 6 MM VOLTAGE=1. 05V
M NCNEGCW BTH-0. 3 M VAKE BASE-TRUE
=PP5V_S0_PCH 25 25 =PP3V3_S0_SPKRTHVENS SO_PCH VCCDM _FDI 21 _ i B
TBT RAILS 90 62 _=PPVCCSA SO REG PPVCCSA SO REG
=PP5V_SO_PCHVCCI OS0 o oovs 4BTLC FET PPaV3 TBILC SO_P1VOSTBTFET R 0 = VL RE_W B0, 6 W1 VTR0 9V
- — M N NEGCW BTH-0. 3 A VKE BASE-TRUE
=PP5V_SO_RMC o 7 =P wore. 4 W (o= TN EGCWETTO. 15 M —PPVOCSA SO CPU .
. —— =PP5V_SO_VCCSASO 62 — =PP3V3 TBT PCH GPI O \WE BrSETRE 20 Defined here since TBT page does not know PBUS vol t age
3.3V Rails —PP5V SO VVON o —PPVDDI O TBT CLK s PPVI N SW TBTBST o,
VoLTAGE13. BV
=PP3V3 S4 FET — PP3V3 S$4 =PP3V3 TBTLC RTR 35 36 37 - A
° —_— M N_LINE_WDTH=0.6 MM VOLTAGE=3. 3V 7 —_— SYNC MASTER=D2 KEPLER SYNC DATE=01/13/ 201
M N NEGCW BTG, 3 M VAKE BASE-TRUE nggmf—
36 _=PP3V3 S4 TBT R . - 37 _=PP1VO5 TBTLC FET — PP1V05 TBTLC 37 .
=PP: TPAD — = . .
e o e o g Backl i ght Rails Power Al i ases
s _=PP3V3 S4 RIO ’P:zz : ;&: 2 a2 — =PP1V05 TBTLC RTR 36 0o _=PPBUS SW BKL — PPBUS SW BKL .-, 89
=l 34 — — M N_LINE_W DTH-0. 5 MM NAKE_BASE=TRUE -
M NNEGCW DTH-0. 251 WM VOLTAGES12. 6V
o0 SPR3V3 SUS FEL = re S e o7 =PRLVOS TBTA O FEL = on O B0 TR o L PPBUS SO LCDBKLT PVR o o Appl e I nc. uasaey
— “LPPAUY ‘SUs P1VOBSUSLDO o e vos TBTC O RTh 4.18.0
—  =PP3V3 SUS PCH VCCSUS 22 = “ 4 _SMC T25 EN L = NC SMC T25 ENL ; NOTI CE OF PROPRI ETARY PROPERTY:
PPN SUS POH VOOUS GO o e B EFAThRLEATAER L Ul © e
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ZT0915 Frame Hol es T29 / GMUX JTAG Signal s P <1 amal
2.8R2.3 U signal s
1 GND BATT CHGND —
O = ZI0RI0
ZT0950 = ) . 1 NACKE}JEA\S/é:?;PE . 6> — CPU MWP_VI D<0. . 6> 'LEKE(EEALSJE:/TTRLFE SELECT — CPU_VTTSELECT
TH NSP SL- 1. 1X0. 45- 1. 4x0. 75
Q L - SEAN MEMVTT_EN DDRVTT.
SL-2.3X3.9-2.9X4. 5 Z—'II'—I-QI\QSF? 1 = MAKE_BASE=TRUE — EN 27 64
ZT0974 - - SL-1.1X0. 45 1. 4x0. 75 TBT LSOE<3> — TBT LSEO LSCE3 —  TBT LSEO<3> )
TH NSP T MAKE_BASE=TRUE NO_TEST=TRE Unused PEG signals
GND CHASSI S M BCANS _— P ZT0972 TBT LSOE<2> — TBT LSEO LSCE2 — TBT LSEO<2> NC PEG D2R P<15.. 14> — =PEG D2R P<15. . 14> 10
SL-1. 1X0. 45- 1. 4x0. 75 TH NSP M BAsETRE - MAKE_BASE= NO_TEST=TREE
770975 g — CGMD CHASSIS MBCANG 1 (") No_TEST=TRUE NC PEG D2R N<15. . 14> —  =PEG D2R N<15. . 14> 0
" Neb SL-1. 1X0.45- 1. 4x0. 75 ,\"g%zgi;;c P<1“;JETZ;“ - _PEG R2D C P<is. . 14> NC LVDS | G A DATAP<3> — LVDS |G A DATA P<3> 6o
GND_CHASSI S M BCANG = 4 A A E e = = o 10 MAKE_BASE=TRUE NO_TEST=TRUE —
SL- 1. 1X0. 457 1. 4x0. 75 ZT0973 X ALTASES NC PEG R2D C N<15.. 14> — =PEG RPD C N15..14> o NGS5 G A DATANS: — LVDS |G A DATA N<3> 1 01
T097 MAKE_BASE=TRUE NO_TEST=TRUE
GND. e 1 EG RESET L — GPU RESET L i
e ¢———=——DCHASS S M BCAML 2 ( - 45)1 - v = e T29 Signal's Through PEG NC LVDS | G B DATAP<3> — LVDS |G B DATA P<3> -
T 2D A L AXE LVDS 1 G BKL ON — |G BKLT EN MAKE_BASE=TRUE NO_TEST=TRUE -
= ¥ —AKE. BASESTRUE = o 92 35 _PCIE TBT D2R P<3..0> — =PEG D2R P<11..8> 10 NC LVDS | G B DATAN3> — LVDS | G B DATA N<3> 0
15 _LVDS | G PANEL PWR — I1GLCDPWR EN a2 MAKE_BASE-TRUE - MAKE_BASE=TRUE NO_TEST=TRUE -
MAKE_BASE=TRUE — 92 35 _PCIE TBT D2R N<3..0> — =PEG D2R N<11..8> 10
THERVAL MODULE STANDOFFS PEX_CLKREQ L — EGCKREQINL 78 82 MAKE_BASE-TRUE -
MAKE_BASE=TRUE — 9235 _PCIE TBT R2D C P<3..0> — =PEG R2D C P<11..8> 10 NC LVDS |G A CLK N — LVDS 1G A CLK N 18 91
PEG CLKREQ L — EG CLKREQ OUT L MAKE_BASE=TRUE - MAKE_BASE=TRUE NO_TEST=TRUE -
Y e EReTRE = 82 s2 35 POLE TBT R2D C Ne3. 0> —_ =PEG R2D C N<11..8> o NC LVDS IG A CLK P — LVDS IG A CLK P o
DP_TBTSNKO HPD IG ~ — DPA I G HPD MAKE_BASESTRUE - MAKE_BASE=TRUE  NO_TEST=TRUE -
SH0920 SH0927 SH0926 SHI925 * RRE_BASETRE = = 02 )
STDOFF- 4. 50D2. 15H SM STDOFF- 4. 50D2. 15H SM STDOFF- 4. 50D2. 15H SM STDOEF- 4. 5001, 8k SM a2 DP TBTSNKL HPD |G — DPB | G HPD 16 52 GPU signal's =
i C N N ) VAKE_BASE=TRUE = v o 1 _PEG D2R P<7, .05 _ _PEG D2R P<7. 0> " NC LVDS |G A DATA N<2.. 0> — LVDS | G A DATA N<2..0> oo
MAKE_BASE=TRUE —_— ! )
N = = a0 88 71 _PEG D2R N<7..0> —  =PEG D2R N<7..0> © N’;}E&LEASVDSE:WI&S Au%férifé 0> — LVDS 1 G A DATA P<2..0> 100
= PCI E_EXCARD D2R N — NC PCI E_EXCARD D2R N VAKE_BASESTRUE -
SH0928 u bOLE EXCARD DZR P = BAse=TRE NG POLE EXCARD D2R P s 71 _PEG R2D C P<7..0> — =PEG R2D C P<7..0> 10 NC LVDS | G B DATA N<2..0>— LVDS | G B DATA N<2..0> 16 0
STDOFF- 4. 50D2. 15H SM SH0923 v e TR CAR MAKE_BASE=TRUE - MAKE_BASE=TRUE ~ NO_TEST=TRUE —
SH0929 N 17 __PCIE EXCARD R2D C N TRE — NC PCI E_ EXCARD R2D C N g9 71 _PEG R2D C N<7..0> — =PEG R?D C N<7..0> 10 NC LVDS | G B DATA P<2..0>_—— LVDS |G B DATA P<2..0>
SHO9 2 1 STDOFF- 4. 50D1. 8H SM 18 01
STDOFF- 4. 5002, 15H SM 1 STDOFF- 4. 50D2. 15H SM | 17 __PCIE_EXCARD R2D C P — MG EASETRE NC PCI E_EXCARD R2D C P VAKE_BASE=TRUE - “”:‘EELECS;S:TTL; “‘UCLETT“ - - N
i 1 —— MAKE_BASESTRUE DDC — LVDS | G DDC CLK 18
L_(:) = UNUSED TBT PORTS VAKE BASESTRUE  NO TESTSTRUE — —
_L_@ = = 62 17 _PCIE_CLK10OM EXCARD N rme ___NC PCIE CLKI0OM EXCARD N TBT 2R P<3.. 2> = N BT DeRPes..22 NCLVDS TG DRC DATA = LVOS 1 G DOC_DATA 10
—— MAKE_BASE=TRUE — L - 2
TBT D2R N<3..2 e .
02 17 __PCIE_CLK100M EXCARD P — wme NC PG E CLK10OM EXCARD P 3. 2> — ’\,‘,ﬁETEATSER%LREW:" fgﬂsr_mug NC PCI E_FW D2RN — PCIE FWD2R N -
SH0924 MAKE_BASE=TRLE TBT R2D C P<3..2> — NC TBT R2D CP<3..2> MAE BASESTRIE = NO TEST=TRLE -
922 STDOFF- 4. 50D1. 9H SM = WAKE_BASE-TRUE o TESTOTRE NC_PCl E_FW D2RP — PCIE FW D2R P =
STDOFF- 4. 50D2. 15H SM SH0930 N TBT R2D C N<3..2> — NC TBT R2D ON<3.. 2> MAE _BASESTRLE _ NO TEST=TRUE
STDOFF- 4. 50D2. 15H SM == MAKE_BASE=TRUE NO_TEST=TRUE NC PCI E FW R2D CN e PCE FWR2D C N 17
N MAKE_BASE=TRUE NO_TEST=TRUE _—
_L_l@ = NC_PCI E_FW R2D CP — PCIE FWR2D C P -
= . TP POH CLKOUT DPN — DPLL REF CLKN e DPMUX TX & RX NMAKE_BASE=TRUE  NO_TEST=TRUE —
- - NAKE BASE=TRUE
2 TP_PCH CLKOUT DPP. — T DPLL_REF CLKP 11 8e s2 _DPMUX UC BOOT TX —  DPMUX UC TX o2
-_— NAKE BASE=TRUE _— MAKE_BASE=TRUE
SH0946 SHO0945 s2 _DPMUX_UC BOOT RX DPMUX_UC RX
= o
STDOFF- 4. 90D2. 38H SM 2 STDOFF- 4. 90D2. 38H SM SL- 2. 6 X2NP- 2 . TP PCH GPI 084 CLKOUTFLEX) — Tk e poi o o aare —  WAKE_BASE=TRUE NC SATA 0OD D2R N _ SATA CDD D2R N -
—© —© v e A were s o e s e A2 =
1 1 17 TP _PCH GPI OB6 CLKOUTFLEX2 — T ot "RUS\C poH GPI 086 OLKOUTFLEX2 SSD PCI E SI GNALS N’:.fEE.AA;EéTM 2R P — SATA COD D2R P 7o
- = . TP _PCH GPI 087 CLKOUTFLEXS ST PASETRE . bon apl cs7_aLkaUTFLEXS o2 39 _PCIE_SSD D2R P<1..0> — =PEG D2R P<13..12> o
NAKE BASESTRUE VAKE_BASE=TRUE = NC SATA ODD R2D C N — SATA ODD R2D C N 7o
PCIE_SSD_D2R N<l..0> —  =PEG DPR N<13..12 NAKE_BASE=TRUE -
APN 806- 2247 DR A — ENET LONPYR PCH o o1 oo % W s = < 312> *© NC_SATA ODD R2D C P — SATA CDD R2D C P o -
- ! = - - MAKE_BASE=TRUE —
3 7 SD_ PVR EN — ENET LOWPWR - 92 39 MMAKEEEAS%_DT R2D C P<1..0> — =PEG R2D C P<13..12> 0
. . . - RO 35 NAKE_BASESTRUE o2 3 _PCLE_SSD_R2D C N<1..0> —  =PEG R2D C Nk13..12> o
[ |SH0950 [ |SH0952 [ |SH0951 - s S * ISR
MAKE_BASE=TRUE -_—
= SM = EY] = EY] TP _PCI E CLK100M FW P — PCIE_CLK100M FW P 1702
MAKE_BASE=TRUE —
- TP _PClE CLK100M FW N — PCIE CLK100M FW N
SHLD-J5-USB  SHLD- J5- CANF FENCE- MDP- 2 SHLD- J5- CANF FENCE- MDP- 1 NAKE_BASE=TRUE = e
NC DP | G M.P<3..0> — TP DPIGB MP<3..0> "
VMAKE_BASE=TRUE NO_TEST=TRUE —
NC DP | G MN<3. . 0> — TP DPIGB MN<3..0> "
POGO PI NS UNUSED FDI S| GNALS WAKE BASE=TRUE oTESTTTRE  —
SMI' GND TEST PONTS NC PCH FDI _DATA N<7..0> — =FDI DATA N<7..0> 18 TBTBST: N
MAKE_BASE=TRUE NO_TEST=TRUE -
NC PCH FDI_DATA P<7..0> — =FDI_DATA P<7..0> 18 R0950
MAKE_BASE=TRUE NO_ TE?"'TRLE - = 0 =]
SHO931 SHO932 SHO933 2 IZS;/I—IZOOQN%/FOCI R 2 1ZS-I\I/—2009N%410 R £10992 NC PCH FDI_FSYNC<1..0> — =FDI_FSYNC<1..0> 10 oo RN SWIBILST IAANA—SERIEY TBT BEG »
POGO. 2. TERSM LOW F P ) ] ) . . . ) 2. 1SM2. OMM CI R VAKE BASESTRUE —— ho TESToTRE = 536
30D5. 5H SM LOW FORCE  POGO- 2. 30D-5. 5H SM LOMFORCE  POGO- 2. 30D-5. 5H SM LOW FORCE ST PAD- NP SWT- PAD. NSP SMI- PAD. NSP Ry . oy
I:' I:' MAKE_BASE=TRUE NO_TEST=TRUE — 805
= = = = = = NC CPU FDI_DATA N<7..0> —  FDl_DATA N<7..0> 10 86
NAKE. BASE=TRUE OTeSeTRE  — UNUSED USB S| GNALS
ZT0993 NC CPU FDI_DATA P<7..0> — FDI_DATA P<7..0> 10 89 NC USB3 EXTD TX P — USB3 EXTD TX P 19
S"D 9 3 7 MAKE_BASE=TRUE r\ojpsr:wu; — MAKE_BASE=TRUE NO_TEST=TRUE —
2.1 . NC CPU FDI _FSYNC<1..0> — FDI_FSYNC<1..0> NC USB3 EXTD TX N — USB3 EXTD TX N
POGO- 2. 30D- 5. 5H SM LOW FORCE She. oM G R VRE BRSETRE e TR S = o ey o ““
SH0934 SH0935 SH0936 SM 1 NC CPU FDI_LSYNC<1. — FDI_LSYNC<1..0> 10 89 NC USB3 EXTD RX P — USB3 EXTD RX P 19
POGO- 2. 30D- 5. 5H SM LOW FORCE  POGO- 2. 30D- 5. 5H SM LOW FORCE POGO- 2. 30D- 5. 5H SM LOW FORCE 1 WIS o e T JaTeseTRE ™
SM SM SM NC _USB3 EXTD RX N — USB3 EXTD RX N 10
L L MAKE_BASE=TRUE NO_TEST=TRUE —
= 1 1 - - USB SI GNALS NC USB EXTD EHCl P — USB EXTD EHCl P 10 —
SH0960 0134 _USB BT P — USBHUB DN1 P 2 VAKE_BASE=TRUE NO_TEST=TRUE  —
= = = 2.80D1. 21 D-1.35HSM NMAKE_BASE=TRUE — NC USB EXTD EHCI N USB EXTD EHCI N 10
N N MAKE_BASE=TRUE T 118—/—
o134 _USB BT N — USBHUB DN1 N 2 NO_TEST=TRUE]
1 NAKE_BASESTRUE = NC USB3 EXTC TX P USB3 EXTC TX P 10 01
o1 40 _USB TPAD P —  USBHUB D\2 P 2 MAKE_BASE=TRUE o resT TT88-
= VAKE_BASE=TRUE = NC USB3 EXTC TX N e USB3 EXIC TX N 10 01
USB TPAD N — USBHUB D\N2 N MAKE_BASE=TRUE NO_TEST=TRUE!
SH0940 SHO0941 SHO0944 SHO961 % AKE BASESTRUE = = NC USB3 EXTC RX_P B3_EXTC RX_P 19 01
2.80D1. 21 D- 1. 35H SM 2.80D1. 2I D- 1. 35H SM 2.80D1. 21 D- 1. 35H SM 2.80D1. 2I D- 1. 35H SM ot a1 USB SMC P  UseHB DB P " e e R T
1 1 1 1 MAKE_BASE=TRUE — B3__EXT N —_ B3__EXT N 19 91
0141 _USB SMC N — USBHUB DN3 N 2 VAKE_BASE=TRUE NO_TEST=TRUE]
L L L 1 VAKE_BASE=TRUE — _NC _USB EXTC P — USB EXTC P 19 01
= = = = PU USBHUB DN4P — USBHUB DN4 P 26 MAKE_BASE-TRUE no_Test=Truel 1T
.. VAKE_BASE-TRUE = NC USB EXTC N — USB EXTC N oo
Di gital G ound PU_USBHUB DNAN —  USBHUB DM N " VAKE_BASE=TRUE NOTEST-TRUE — —
2 ___MB RAMCEG3 VAKE_BASESTRUE -
RAMCFGS: L ISYI\K: MASTER=D2 KEPLER SYNC DATE=01/13/ 2013
SH0942 SH0943 * MB = RO913! o« __=PP5V SO AUDI O XW - -
2.80D1. 21 D 1. 35H SM 2.80DL. 21 D 1. 35H SM o MB RAVOEGL RAMDFGR: L ik Si gnal Ali ases
1 1 RAMCFGL: L RO912* 1/ 200 sy
0 ___MB RAMCEGD ) iK (s XWD902 I 051 9589
= = RAMCFGO: L RO911 1/ 20W 2012 s Appl e Inc.
1 K M- 1 54 2 PP5V_S0_AUDI O AMVP_L 57
R0910 5% 201, W NLTTE woTHD. 4.18.0
ECCW DTH-0. 2\
]% 2’641: = XW903 VOLTAGE=5V NOTI CE OF PROPRI ETARY PROPERTY:
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OM T_TABLE

R1031
1K

w02

| VY- BRI DGE

GV T_TABLE
80 18 [TR)—DM S2N N<0> - NIOIDM _ RXO*
80 18 [TR)—DM S2N Nel> - RIIDM _RX1*
89 18 [TRy—DM S2N N<2> - " DM _Rx2*
80 18 [TR)—DM S2N N<3> - uolpMm  RX3*
89 18 [TR)—DM S2N P<0> > N8 (DM RXO
80 18 [TRy—DM_S2N P<l> - 79 DM RX1
80 18 [TR)—DM_S2N P<z> - R DM RX2
89 15 [TR)—DOM S2N P<3> - W |DM _RX3
89 18 (OOT}—DM N2S N<0> - MADM _TX0*
89 15 (T} DM _N2S N<1> - RIIDM  TX1*
89 18 @ DM _N2S N<2> = t;D'VI TXZ:
50 18 (OOT}—DM12S N<3> - DM TX3
89 15 (OOT}—OM N2S P<0> ¢ N2 (DM _TX0
80 18 (OOT}—DM_12S P<l> - R DM TXL
89 15 (OOT}—OM _N2S Pe2> - P3IDM _TX2
89 15 (OOT}—OM N2S P<3> - 75 DM TX3

(W) o31

o2 [Ty D2 LN 1G HPD

2N7002TXG
SOT-523-3
=0 EDP: YES

05 o (OOT}—EDL_DATA 0> - Vi{FDI 0_TX0*
o o (OOT}—FDL_DATA Ne1> - WAFDI 0_TX1*
05 5 (OT}—EDLDATA 2> - Ae{FDI 0_TX2*
05 o (OOT}—EDL_DATA e3> - ACLOFDI 0_TX3*
09 o (OOT}—EDL_DATA ed> - YAFDI 1_TX0*
09 o (OOT}—EDL_DATA s> - Ve FDI 1_TX1*
% 9 (OOT)—EDL DATA Nce> - ViJFDI 1_TX2*
09 (OOT}—EDL_DATA 7> - YSHFDI 1_TX3*
o o (O FOLDATA Peo> - v [FDI 0_TX0
09 o (OOT}—EDL_DATA 1> - Wo |FDl 0_TX1
o o (OOT}—FDL_DATA P<z> - Yo |FDI 0_TX2
89 9 LT} FDI_DATA P<3> o= AAL0 [FDI 0_TX3
890 (OOT}—EDL DATAP<d> e PIFDI1 TXO
09 5 (OOT}—EDL_DATA Pes> - W |FDI 1_TX1
05 o (OOT}—EDL_DATA Pe6> - V2 |FDI 1_TX2
% 9 (OOT)—EDL_DATA p<r> - A6 |FDI 1_TX3
o9 9 [TRy—EDL_ESYNC<0> - A8 |FDI 0_FSYNC
80 o (TR ESYNC<1> - A2 IFDI 1_FSYNC
89 18 [TR)—FOLINT - A IFDI _I NT
80 o [TR—FDL LSYNC<1> - AB3 IFDI 1_LSYNC
09 o [TEy—FOL LSMo<0> - AB7 |FDI 0_LSYNC
09 02 (OO} INT 1G M. N<o> - AGAEDP_TX0*

89 82 DP_INT | Nel> AFINEDP_TX1*
89 82 (OOT}—DEINTIG M._N<2> o~ AECHEDP_TX2*
59 62 (OOT}—DEINT 1G M. oo - AGAEDP_TX3*
89 82 @%‘—W EDP_TXO0
89 82 @%‘—m EDP_TX1
a0 82 DPINT IG M P<2> AT |EDP_TX2
09 02 (OOT}—DEINT 1G M_P<3> e AG8 |[EDP_TX3
69 52 By DL INT1G AKX P - AE4 [EDP_AUX
09 02 CBy— D2 LNT 16 A N - AE2{EDP_AUX*
PLACE_NEAREUL000. ABY: 12. 7nm
o CPU EDP_cOWP - 481 |EDP_| COVPO
- A |EDP_COWPI O
e ?_
o DP_INT 1GHPD L - reslEpp HPDH
= >
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89 24 10 CPU_CFG<16>
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CFG [ 2]

89 24
89 24
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NOSTUFF
R1045 R1046 R1047
1K 1K 1K
Ve LE e LE e LE

: PCl E Bl FURCATI ON

:PClE x16 LANE REVERSAL 1 = NORMAL OPERATI ON o]

: PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB
11 = 1 X16 (DEFAULT) 10 = 2 X8

: eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED

: PCl E x4 LANE REVERSAL 1 = NORMAL COPERATI ON o]

= LANES REVERSED
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00 = X8, X4,
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*R1010
24.9
1%
1/ 16w
M- LF
, 402
PEG | COWPI | @ cPU_PEG caw
PEG_| COWQ_HL
PEG _RCOMPQ_F3
PEG_RX0* yF23 = Yan K
PEG_RX1* {523 - ame
PEG_RX2* (521 o= aN SI GNAL_ MODEL=EMPTY
« [Hio [———7CTD sv BEAD PROBE
PEG_RX3 - am BP1004
PEG_RX4* 4320 - Yanu R
PEG_RX5* &8 G am e
PEG_RX6* yKL7 ; Yanu
PEG_RX7* [5F1S - Yan &
PEG_RX8* HL5 - Yan
PEG_RX9* 5HL3. - Yanu R
PEG_RX10* [5HLl - Yan K
PEG _RX11* 4212 - Yan K
PEG_RX12* :)E_*? - Yanu R
PEG_RX13* &0 G am e
PEG_RX14* 38 : Yan
> =
PEG_RX15* K7 .- Yanu i
PEG_RX0| &2 - =PEG Yanu
PEG_RX1| K23 - =PEG Yanu SI GNAL_ MODEL=EMPTY
5| o= _|
PEG Rx2| 21 - =PEG @@ SM BEAD- PRCBE pp1011
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5 | &= = ame
PEG RX12| F - am-
PEG RX13| " - —PEG am e
PEG RX14| H7 - -PEG am®
PEG RX15| & - =PEG ame 89 33
PEG_TX0* [yA22 9
PEG_TX1* 4823 - =PEC c o
PEG_TX2* yCle - =PEC c o
PEG_TX3* [yD21 e =PEG c o
PEG_TX4* {4819 - PG c oo
S - E20 e
PEG TX5* - =PEG c .
PEG TX6* |yAl4 - PCREDC m@ .
PEGiTX7 DL7 - PEG C 89 33
5 * -l = o
PEG TX8 - o °
PEG_TX9* [yELS - =PEG c o °
PEG TX10* 5212 ; =PEG c oo ©
PEG_TX11* HAL0 - =PEG oD °
PEG TX12* 4811 v =PEG C 9
5 = - oo
PEG TX13* - =PEG c o
PEG TX14* (587 ; =PEG c oD
PEG_TX15* [yEL2 - =PEGR2D C N
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PEG TX1| 023 - EG c oo ©
PEG _TX2| A18 : =PEG (o3 9
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> - oD
PEG TX8| D15 - =PEG c o
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89 24 10 _CPU CFGed>

89 24 10 _CPU CFG<5>

89 24 10 _CPU CFG<6>

89 24 10 _CPU CFGe7>

89 24 _CPU CFG<8>

89 24 _CPU CFG9>

89 24 _CPU CFG<10>

89 24 _CPU CFG<11>

89 24 _CPU CFGe12>

89 24 _CPU CFG<13>

89 24 _CPU CFG<14>

89 24 _CPU CFGR15>

89 24 10 _CPU CFG<16>

89 24 _CPU CFGR17>
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M N_LI NE_W DTH=0. 3 nm
M N_NECK_W DTH=0. 2 nm

VOLTAGE=0. 75V

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

PWR MGMT

DDR3 M SC

CLOCKS

JTAG & BPM

24

DPLL_REF_CLK|_AJ4 - DPLL_REF _CLKP
_REF_ =
DPLL_REF_CLK* |12 - DPLL REF CLKN
BCLK_| TP|_K63 - | TPCPU_CLK100M P
|
BCLK_I TP* CKGs e | TPCPU_CLK100M N
BCLK|_25 - DM _CLK100M CPU P
o=
BCLK* COS o= DM _CLK100M CPU N
(ry  PRDY*|5J62 - XDP_CPU_PRDY_L
-
(ry  PREQ|oHeS o XDP_CPU_PREQ L
(1PD) TCK|_258 o XDP_CPU_TCK
o=
1Py Tl H59 P XDP_CPU_TVS
=
(py  TRST*|oH62 Pl XDP_CPU_TRST L
1Py TDI |_Ke1 o XDP_CPU_TOI
=
TDQ_KS®. - XDP_CPU _TDO
DBR* CHG’ - XDP_DBRESET L
* [~ S52 XDP_BPM L<0>
(ry  BPMD* [ -
* A6 XDP_BPM L<1>
(ry BPML* [ -
Py BPMR*[ES2 e XDP_BPM L<2>
o -
Py BPMB* |63 - XDP_BPM L<3>
o -
* | D59 XDP_BPM L<4>
(Py  BPMA* D59 -
Py BPMB* 61 e XDP_BPM L<5>
o -
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o -y
Py BPMP* |80 - XDP_BPM L<7>
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1 1
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MNEM A 3> AVB
MEM A > AKT
MEM A DQ<5> AL10
MEM A DQ<6> AN1O
MEM A > AV
MEM A DQ<8> ARLO
MEM A DQ<9> ARB
MEM A 0> AVT

M A DO<12> ATS
MEM A DQ<13> ARS
MEM A DQ<14> AVS
MEM A DQ<15> AT9
MEM A DQ<16> BAG
MEM A DQ<17> BA8
MEM A DQ<18> BGS
MNEM A 19> AY9
MEM A_DQ<20> A8

MEM A 4> A2
MEM A 5> Av1l
MEM A_DQ<26> BB11
MNEM A 27> BA12
MEM A_DQ<28> BES

MNEM A 32> BB49
MEM A DQ<33> Av49

M A 4> BES52
MEM A_DQ<35> BD51
MEM A_DQ<36> BD49
MEM A DQ<37> BE48
MEM A_DQ<38> BAS52
MEM A_DQ<39> AY51

MNEM A 6> BES6
MEM A DQ<47> BAS6
MEM A_DQ<48> BD57
MEM A_DQ<49> BF61
MEM A_DQ<50> BAGO
MEM A DQ<51> BB61
MEM A_DQ<52> BE6O
MEM A_DQ<53> BD63
MNEM A 54> BB59
MEM A_DQ<55> BCS8

MA > AVE8
MNEM A 57> AYS9
MEM A_DQ<58> AL60
MEM A_DQ<59> AP61

(OO} MEM A BA<O>

1 &
8

(OO} MEM A BASL>
M A BA<2> BB19

MEM A CAS L P BEAH
o=

MEM A RAS L BE3

(OO} MEMA VE L - BAAH
o

83843888888

geeg0egeegegeegs
T

\g\g\g
82

¢

\g\g\g\g\g
838858

SA_ D@5
SA_DQR6
SA_DQR7
SA_ D@8
SA_DQR9
SA_DQBO
SA_DQB1
SA_DQ32
SA_DQB3
SA_DQB4
SA_DQB5
SA_DQB6
SA_DQB7
SA_DQB8
SA_DQB9
SA_DQ40
SA_DQ41
SA_DQ42
SA_DQ43
SA_DQi4
SA_DQ45
SA_DQ46
SA_DQ47
SA_DQ48
SA_DQ49
SA_DQE0
SA_DQ51
SA_DQ52
SA_DGE3
SA_DQB4
SA_DGE5
SA_DQE6
SA_DQE7
SA_DGE8
SA_DQB9
SA_DQs0
SA_DQ61
SA_DQ62
SA_DQ63

SA_BSO
SA_BS1
SA_BS2
SA_CAS*

SA_WE*

U1000

SA_CLKO!

| VY- BRI DGE SA_CLKO*

BGA
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oM T_TABLE

MEMORY CHANNEL A

BB31 > MEM A QLK P<0> oo 20 52
peas2 > MEM A CLK N<0> oD 28 32

SA_ckeol_scts - MEMA OKE<0> o 2 %
SA7QK1 AVB4 . MEM A CLK P<1> @ 29 32
SA_CLK1L* yavss - VEMACK NI o >
SA_CKE1L| ED17 > VEMA O o 2 %
SA_CS0* jyeDs - MEM A CS L<0> o 2 %
SA_cst+ [eoss - MEM A CS Lel> o >
SA7CDTD BB41 $ MEM A _ODT<0> @ 28 32
sA_cor1| Boss - MEMA COTeL> o > %
SA_DQS0* o NEM A DG Ne0> 28 20
SA_DQs1* [oaus @ VM A G5 Mol D % »
SA,WZ* BO6. NEM A N2> 28 29
SA_DQs3* [oe NEM A DG Ne3> 28 20
SA_DQsa* [iBcso NEM A OGS Nea> 28 20
SA_DQss* [eess NEM A OGS Nes> 28 20
SA_DQs6* [ose NEM A OGS Ne6> 28 20
%7m7* AUB0 M A Ne7> 28 29
SA_DQso|_aw NEM A OGS P<0> 28 20
SA DQBL| A8 gy MEMADOSPsl> AN 28 29
SA_DQs2| e NEM A OGS P<2> 28 20
SA_DQsal_eco NEM A OGS P<3> 28 20
SA_DQsa|_eest NEM A OGS peas 28 20
SA_DQss|_eoss NEM A OGS P<s> 28 20
SA_DQse|_eost NEM A OGS P<6> 28 20
SA DQS7| A6l gy NEMADOSP<7> AN 28 29
SA_Mao|_eoe7 - VEMA A0 oo 2 2
SA_MA1 Ba28 - MVEMA AcI> o 2 2
SA waz| es27 ; NEM A Ac2> o 2 2
SA7W AVR6 = MEM A A<3> @ 28 29
SA gl eezs - NEMA A o 2 2
SA_Mas|_B2s - MEMA A oD 2 2
SA_MAB|_Avz1 - NEMA A oD 2 2
SA_wa7|_Boe - NEMA AT o 2 2
SA_wag|_Bc22 - VEMA A oo 20 20
SA_Mag|_Be21 - NEMA Aco o 2 2
SAif\/AlD AVB8 $ MEM A A<10> @ 28 29
SAMALL| A2 g  wewAAs1> ey e 20
SA_MaL2| a0 - MVEM A Aci2> o 2 2
SA_MmaLa| eess - MM A Ac13s o 2 2
SA_MAL4| Be20 - MM A Acle oo 2 2
SA_MaLs| aws ; MEM A Acis>

oo 28 29

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

%0

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

MEM B DO<0> A4 |SB DQO
B MM B pos1> >— A3 |SB DQL
0Py MEMBOO2> ey APIISB DR
i MEM B_DQ<3> P—s AR ISB_DQB
VEM B DOca> A2 |SB D4
NEM B 5> A1 ISB_DQB
NEM B 6> AP1 ISB DQB
NEM B DO<7> ARd |SB_DQ7
NEM B 8> A3 ISB_DQB
NEM B 9> AX ISB DQO
MEM B DO<10> B ISB DQLO
50 By MEM B DOc1> o—> 881 [SB DQL1
M B DO<12> A1 |SB DQL2
MEM B DO<13> A® |SB DQL3
MEM B 14> BA2 ISB DQL4
MEM B DO<15> 883 |SB DQLS
MEM B DO<16> 52 |SB DQL6
MEM B DQ<17> BF7 [SB_DQL7
MEM B 18> BF11 [SB DQL8
MEM B 19> BJ10 |ISB DQL9
MEM B DO<20> 8% |SB DQRO

30 By MEM B DO<21> o—0 87 |SB DR 1

22> Bril [SB DQR2

OCPYMEMB DO23> gy BCI0ISB DQR3

24> 814 |SB D4
25> BG4 [SB_DQR5
26> BF17 |SB DQR6
27> BJ18 ISB DQR7
28> BF13 |SB DQp8
205 BHI3 [SB DQR9
30> 817 |SB DQB0
mEMSELD@l
32> BH9 1ISB_DQB2
33> BF47 ISB_DQB3
4> B3 1ISB DQB4
35> B30 ISB DQB5
36> BF49 ISB_DQB6
37> BHA7 ISB DQB7
38> BFS3 ISB_D(QB8
30> B350 |SB DQBY
40> BFSS [SBDQUI0
20 By MEM & Dosat> o— Br55 |SB DQA1
42> 8358 |SB DQ42
43> Br59 |SB DO 3

50 By MEM B DO<as> -~ 8354 |SB DQ44

WCED—NEMB DOAS> gy B4 [SB DOAS
D VMBS gy OO

MEM B_DQ<46> B8 [SB_DQ46
MEM B DQ<a7> BF59 |SB DO4 7
MEM B_DQ<48> BAG4 [SB_DQ48
NEM B 49> BC62 ISB DQ49
MEM B_DQ<50> A62 ISB DQB0
30y MEM B DOs51> o—> Av64 |SB DQB1
MEM B DO<52> 8A52 |SBDQB2
MEM B DO<53> 8054 |SBDQB3
MEM B 54> AB4 ISB DCB4
MEM B 55> AV62 ISB_DQB5
M8 > AR64 ISB DQB6
MEM B DO<57> AT6S |SB DQE7
MEM B DO<58> AL6s [SB DQBS
MEM B_DQ<59> AMBS ISB DQB9

60> AR62 ISB_DQB0

62> AL62 ISB DQ62
63> AVB3 |ISB DQ63

D MMELOC0: gy AOZ
50 By —VEM B oL — ates |sB_pos1
D VMELOCT: gy ALOP

SB_BSO

SB_BS1
SB_BS2

SB_CAS*

BeogSB_RAS*

SB_W\E*

uU1000 SB_CLKO
| VY- BRI DGE  SB_CLKO*

BGA
(4 OF 11) SB_CKEO
oM T_TABLE
SB_CLK1
SB_CLK1*

SB_CKEL

SB_Cso0*
SB_Cs1*

SB_QDTO!
SB_CDT1!

SB_DQs0*
SB_DQS1*
SB_DQs2*

BF33 > MEM B QLK P<0> oD 0 32
peres > MEM B CLK N<0> QoD %0 2

BD25 > MEM B_CKE<0> oD 0 2

BF37 MEM B QLK P<1> 31 32

BH37 > MEM B QLK N<1> oo o 32
BJ26 ® MEM B CKE<1> oo ot 32

BE40 ® MEM B CS L<0> oD 0 2
BHAL > MEM B CS L<1> oD 51 32

BG42 > MEM B_QDT<0> oD 0 32
BHAS > MEM B_ODT<1> oo ot 32

SB_DQS3* [yBF1S @tV B D05 Ne3> D » 2
SB_DQS4* [yBFst @y VEVI B DOS Ned> CED @ 31 %
SB_DQS5* [yBr57 @tV B D05 Nes> D » 2
o SB_DQSE* [YAYSS gy MEM B DCS 6> B 0 91 %0
z SB_DQST7* [yAN62 M B 0OS Ne7> a0 31
% SB DQSOL A2 gy NEM B 00S Pe0> a0
SB DQSLL AW gy MEMBOOS P<l>  (FP 30 31 90
E SB DQS2| B9 gy MEMBOOSP2 e a0
SB_DQS3| BM1° gy MEMBODOSP<3> (P 30 3190
S SB DQBA| 551 gy MEMBOOS Ped> Py 30 31
SB_DQS5| 57 gy MEMBDOS PS> (M 30 3190
SB_DQS6| AY6S MEM B P<6> 30 31 90
SB_DQS7|_ANe4 MEM B DOS P<7> 30 a1
SB_MAOL BFSL___ gy MEMBA<O>  yopmy %0 31
SB_NAL| BHS1 -y VEMB Ac1>
3 IVA oD 0 31
SB BB37 . MEM B _A<2> 30 31
VA2 - D
SB_MA3|_Bc34 -y VEM B A<3> 5 51
| oD
sB BF27 o MEM B A<d> 30 31
VA4 - D>
SB_MA5| BES3 - MEM B A<5> oo o 3
SB_MA6| Bre7 NEM B Ace> a0 a1
SB MA7|_BS30 - NEM B A<7>
VA oD o
SB_MAB|_Bre9 VEM B A<e> 20 a1
SB_MA9| BF2o -y NVEM B A<O> oD o @
SB_MALOL AYST g MEMBASI0>  gepmy 0 a1

SB_MAL1| B30 - MEME ASLL> oo 0 =
AVBO
SB_MA12 e - NMEM B A<12> oD 0 31
287%1 - MEM B A<13> {ooD 20 31
B_MAL4

SB_MAL5

BB29 > NEM B A<14> oo o

BE28 NEM B A<15>

oD 0 31

+
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=PPVCCSA SO_CPU

For Future Conpatibility

1138 o |,
=PPIVOS SO _CPUNCOIO 8 10 11 13 14 15
PLACE_NEAR=R1310. 1: 2. 54mm 810 11 13 14 15 W7 u1i000 VCCl O SEL| A8 CPU_ VOO O SEL
| )
R1300 2
e 11302 ws I VY- BRI DGE
¥ 130 PLACE_NEAR=UL00O. ASO: 2. 54mm W2 BGA AV23 =pp1 cPUveeng 8 16
e iow ui7 (9 OF 11) AT23
s s Qv T_TABLE Ve o
? R1312 2
59 55 @y CPUVI DSQUT w2 uiew 0 IANN 2 s i CPU_VI DSQUT_R u12 AL23
Ti6
R1311
5 65 (OOT)—SPU M DSALK o0 wiow 0 IANNZ s s CPU VI DSCLK R T14 AKES =PPRIVA_SO_CPU_VCCRIL_R 8 15
AKE3
R1310 T VCCPLL[
00 o5 [Ty CPU VI DALERT L i IANN 2w we CPU VI DALERT L R :1: N AK61
43 PLACE_NEAR=U1000. B51: 38mm
N14 AV21 =PP1V05_S0_CPl) VOCPQE. 8 15
7 AT21
VCCPQE|
——=PPVCORE SO CPU_ 8 13 15 45 98 MS AP21
w2 AL21
= 8 10 11 13 14 15
——PPLMOS S0 cRveOo =PPVOCRE_S0_cPU 5 13 15 459 M
FEEVCORE SO CPUVCOAXG 813 14 =PPVCORE_SO_CPU VCCAXG 8 13 14 16 L1 BI60
L14 BJ6
PLACE_SI DE=BOTTOM BHGL
PLACE_SI DE=BOTTOM =PPVCCSA SO _CPU 8 13
PLACE_SI DE=OTTOM i S50 |VI DSOUT 85
PLA&UE‘EAR:UJ 00. AWLO: 50. 8Bmm s : 051 |\] DSCLK BE64 L
1 1 65 * sE2
R1360'| |'Riz62  |'R1366 R1364 R1370 R1368 - VI DALERT
PLACE_NEAR=U1000. B47: 50. 8mm 100 100 100 - 49.9 49.9 100 BD65
PLACE_SI DE=BOTTOM o Viow Vi TR Y o aow Viow 09 62 (T} CRUVOCSA V1 <02 & 1£1°|VCCSA_VI DO 801
s pa p w , e 59 62 (OO} SPUVCCSA VI D> @=— S0 |VCCSA VI DL Fes
2| |2 2 PLACE_SI DE=BOTTOM h VSS_NCTF| [ r1
PLAGE_NEARSUI000. FA9: 50. 8rmm >
89 65 (OOT} CPl| VOCSENSE P - BA7 IVCC_SENSE E64
89 65 (0T} CPl|_VOCSENSE N - 46 IVSS SENSE E2
861
89 65 (OOT} CPl|_AXG SENSE_P - F49 IVAXG_SENSE BS
89 65 (OOT} CPU_AXG SENSE_N - ES0 [VSSAXG_SENSE AGO
A6
89 67 (OOT} CPlL VOO QSENSE P - AWO |\V/CCl O_SENSE £
% o7 (T} Pl voO QRENSE_N "0 1VSS_SENSE_VCCI O DC_TEST A4l M TP_DC TEST A4
PLAGE_NEAR-UL000. E50: 50, 8 DC_TEST_A62| 462 TP _DC TEST A62
| PLACE I DE=BOTTOM TP_CPl| VDOSENSER @Y1 |VDDQ_SENSE DC_TEST_A64| 464 DC_TEST_863_AS4
RL367 PPl VDOOSENSEN @=— 220 |VSS_SENSE_VDDQ DC_TEST_B3| 82 oC TEST B3 &2 |
e DC_TEST_B63|_B63 ]
e 5 52 (0T} CcPU_versasensE - K3 |VOCSA_SENSE DC_TEST_B65| 865 DC_TEST_B65_064
5 402 DC_TEST_BF1| BF1 TP _DC TEST BF1
NOSTUFF TP P E SENSE - F47 |\CG_DI E_SENSE DC_TEST_BF65| BF65 TP bC TEST BF6S
DC_TEST_B&2| B2 oC TEST BHI_BG2
1 o1 ver e seer &7 |VCC VAL_SENSE DC_TEST_BG64| B4 0 TeST psa bies ]
= CPIL VG, VAl SENSE N - 48 |VSS_VAL_SENSE DC_TEST_BH1| B J
DC_TEST_BH3| BB DC_TEST_BH3_BJ2
CPILAXG_ VAl SENSE P - 849 |VAXG VAL_SENSE DC_TEST_BH63| _BH63 __ oc TEST Bes Br63
CPILAXG VAL SENSE N @2 |VSSAXG VAL_SENSE ~ DC_TEST_BH65| BH65
PLAGE_NEAR-UL00O. A46: 50. 8 PLACE_SI DE-BOTTOM DC_TEST_BJ2| 832
PLACE_S| DE=BOTTOM N N PLACENEAREULO0O. AULO: 50. B DC_TEST_BJ4| B4 TP_DC TEST BJ4
R1361 R1363 DC_TEST_BJ62| BJ62 TP_DC TEST _BJ62
0 0 nesTUeE PLACE_SI DE=BOTTOM R1313 DC_TEST_BJ64| 862
frisve e . 10K DC_TEST_C2| @
w0z | g R1365 RI371 waow DC_TEST_CB4| %4
NOSTUFF ° ‘Z 49.9 LAGE_S| DE=BOTTCM et DC_TEST_D1| DL TP _DC TEST D1
waow . NOSTUFF DC_TEST_D65|_ D65 TP_DC TEST D65

01,

NOTE: Intel validation sense |ines per doc 439028 revl.O

HR_PPDG sections 6.2.1 and 6.3.1

e

FPPAV3_S0_CPUNCAQ SEL 8

98 45 15 13 8 =PRVCORE SO CPU_

RA6

=PPVOORE_S0_CP 8 13 15 45 98

R42

R40

R36
R34

R29

R27.

R23

R21

N5

N39.
N37.

N33

N3O
N26

N24

vcc

U1000 | os o
| VY- BRI DGE re1

BGA +po
(6 OF 11) +os

PONER
OM T_TABLE

veq [ s
a1

D37

D35

D31

(23

0

c38

c34

cs32

c28

26
B45

B41

B37

B35
B31

B29

A44

A40

A38

A34

A32

A26

SYNC _NMVASTER=D2 KEPLER
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BJS56

BJS52

BJ48

BJ40

BJ32

BJ24

BJ20

BJ16

BJ12

VSss

U1000
| VY- BRI DGE
BGA

(10 OF 11)
OM T_TABLE

VSS|

AV65

AV63

AV59

AV57

AV50

AV44

AV38
AV31

AVlg

AB11

AT61

AT57

AT50

AT44

AT38

AT31

AT25

Y61

AT19

AT11

AR41

R17

RIS

R12

P65

P63

P61

P11

N54.

(4

NA1

VSss

U1000
| VY- BRI DGE

BGA
(11 OF 11)

oM T_TABLE

VSS|

IVAXG

GRAPHI C CORE POVER

U1000
| VY- BRI DGE
BGA

(8 OF 11)
OM T_TABLE

1 O PONER DDR3

vDDQ

BJ36

=PP1V5_S3_CPU_VCCDDR

BJ28

AT46

AT42

AT40

AT36

AT34

AT29

AT27

L20
L16

L12

L8

K39

K33

K27

K1

J64

160 16 13 o =PPVCCRE_SO_CPU_VCCAXG

356

J52 AHES
J48 AHE3
J46 AHB1
J42 AH58
336 AH56
330 AGB4
J24 AGB2
J22 AGB0
J18 AF58
J14 AF56
J10 AE64
J6 AE62
H39. AE60
H33 ADBS
H27 ADS3
H3 ADB1
2 AD58
B8 AD56
B4 AB6S
0 AB63
46 AB61
2 AB58
G36 AB56
30 AAG4
@4 AAG2
@0 AABO
G16 Y58,
a1z Y56
<) 64
F39 62
F33 60
F27 V65
E60. V63
ES6. V61
E52 V58
E48 V56
E46 T65
E42 T63
E36 T61
E30 T58
E24 T56
E22 R64.
E18 R62
E14 R60.
E10 RS5
E6 R53
E4 Ra8
D63 N64.
039 N62
033 NSO
D27 N58
cs8. NS6.
cs4 Ns2
c50 N9
6 MBS
a2 B3
36 M1
c30 M9
c20 MBS
ci6 B3
c12 g
cs8 L56
B39 L52
B33 Lag
B27

A56

A52

A42

A36

A30

A24

A20

AL6

AL2

A8

8 11 16 27

15 14 13 11 10 8

=PP1V05_S0_CPU_VCCl O

8 10 11 13 14 15

Avss U1000 Ao |
Avs3 | VY- BRI DGE Anig
AVA8 BGA AN16
VL7 (7 OF11) ANLA
AVLS | O POVER AMLL
AV12 OM T_TABLE ALSS
A8 ALs3
A6 ALas
AUS2 AL17
Ao A5
A0 A2
Auis Acss
ATSS Acss
ATs3 7
s Av1s
AT17 2
AT1s s
vea o vea g
AT12 s
o8 A
ARso A6
52 A
Aras 17
AR20 15 [
Aris A1
Arls o1
AR Aci7
APss acis
AP53 AC12
rpas e
Anss 14
A6 vie
A2 via
s Vi1
Lac3mmynzy

s\

@ 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

CPU PONER AND GND
051- 9589

14 OF 132

4.18.0

14 OF 99

2 1




7

98 45 13 8

=PPVCORE SO_CPU

CPU VCORE DECOUPLI NG

Intel reconmmendation: 4x 470uF 4nChm 2x 470uF 4nmChm (NOSTUFF), 16x 22uF 0805, 4x 10uF 0603, 20x 1uF 0402, 28x 1uF 0402 ( NOSTUFF)
Appl e | npl ementation: 8x 270uF 6nChm Ox 470uF 4nChm , 16x 22uF 0402, 4x 10uF 0402, 20x 1uF 0402, 28x 1uF 0201 (NOSTUFF), 4x 22uF 0402 ( NOSTUFF)
PLACEMENT_NOTE ( C1600- C16C7) :
Pl ace on bottom side of UL000
+ C1600 t Cle01 1 C1602 1 C1603 1 C1604 1 C1605 1 C1606 + C1607 1 Cl608 1 C1609 1 Cl610 1 Cle11 1 Cl612 1 Cl613 1 Cl614 1 Cl1615 1 Cl616 1 Cl617 1 Cl618 1 C1619
1UF ——1uF —— 1UF —— 1UF ——1UF ——1UF ——1UF ——1uF ——1UF —— 1UF - 1UF ——1UF ——1UF —— 1UF —— 1UF —— 1UF ——1UF ——1UF ——1uF 1UF
10% —T— 10% —— 10% —T— 10% —— 10% - 10% —T— 10% —T— 10% —— 10% - 10% — 10% —— 10% —T— 10% —— 10% —T— 10% —T— 10% —— 10% —T— 10% - 10% 10%
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V
2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S-CERM 2 X6S-CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C16A0 1 Cl6A1 1 Cl6A2 1 C16A3 1 CleAd 1 C16A5 1 Cl6A6 1 CL6A7 1 Cl6A8 1 C16A9 1 C16B0 1 Cl6B1 1 Cl6B2 1 Cl6B3 1 Cl6B4 1 C16B5 1 C16B6 1 Cl6B7 1 C16B8 1 C16B9
1UF ——1UF —— 1UF —— 1UF ——1UF ——1UF ——1UF ——1UF ——1UF —— 1UF - 1UF ——1UF ——1UF —— 1UF ——1UF —— 1UF ——1UF ——1UF ——1UF 1UF
200 - 20% -1 20% - 20% —T— 20% - 20% T 20% - 20% - 20% - 20% — 20% - 20% - 20% -1 20% - 20% - 20% —T— 20% -1 20% - 20% 2006
, v , v , v , v , v , v , v , v , v , v , v , v , v , v , v , av , av , v , v , v
CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S CERM X6S
0201 0201 0201 0201 0201 0201 0201 201 0201 0201 0201 0201 0201 0201 0201 0201 0201 201 0201 0201
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
t Cl6C0 t CleCl t CleC2 t Cl6C3 t Ccleca t C16C5 t C16C6 t CleC7
1UF ——1UF —— 1UF —— 1UF ——1UF ——1UF ——1UF 1UF
200 —— 20% —— 20% —— 20% —— 20% —T— 20% —— 20% —T— 20%
2 av av av av av av av
2 CERM X6S 2 CERM X6S 2 CERM X6S 2 CERM X6S 2 CERM X6S 2 CERM X6S 2 CERM X6S 2 CERM X6S
0201 0201 0201 0201 0201 01 201 201
PLACEMENT_NOTE ( C1620- C1623) : =
ace near w 88 ors on Do OH‘ side. NOSTUFF NOSTUFF NOSTUFF NOSTUFF
ace near on bottom si de ®
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
+ Cl1620 + Cl621 + Cl622 + Cl1623 1 C1690 1 Cle91 1 C1698 1 C1693 1 Cl694 1 Cl695 1 Cl696 1 C1699
10UF 10UF 10UF 10UF 20UF —— 20UF 20UF
20% —— 20% —— 20% 20% 2006 — 20% 2006
, av , v , v , av 5 2V 5 2V 5 2V
X6S X6S X6S X6S X6T- CERM X6T- CERM X6T- CERM
0402 0402 0402 0402 0402 0402 0402
PLACEMENT_NOTE ( C1624- C16D5) : = =
Pl ace near inductors on bottom side. NOSTUFF NOSTUFF NOSTUFF
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL NOSTUFF NOSTUFF NOSTUEF NOSTUEF NOSTUEF
1 Cl624 1 Cl1625 1 C1626 1 Cl627 1 C1629 1 C1630 1 Cl631 1 C1632 1 C1633 1 Cl634 1 C1635 1 C1636 1 C1637 1 C1638 1 Cl6D0 1 CleD1 1 CleD2 1 CleD4 1 CleD5
20UF —— 20UF —— 20UF —— 20UF
2006 —T— 20% — 20% — 20%
2 2v 2v
2 X6T- CERM 2 X6T- CERM 2 X6T- CERM 2 X6T- CERM
o 0402 0402 402

CPU VCCPLL DECOUPLI NG

CRI Tl CAL CRI Tl CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL
.|t C1640 1C1641 1C1642 1C1643 .| Cl644 .|* Cl645 1 C1688 .| C168
270UF —— 270UF ——270UF —— 270UF —— 270UF —— 270UF ——270UF 70UF
20% 20% 20% 20% 20% —T— 20% — 20% 20%
2 Bt 2 Bt 2 Bt 2 Bt 2 Bt 2 2 2
CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM CASE- B2- SM
Intel recommendation: 2x 330uF, 10x 10uF 0603, 26x 1uF 0402
Appl e | nplenentation: 2x 330uF, 10x 10uF 0603, 26x 1uF 0402
PLACEMENT_NOTE ( C1646- C1671):
Pl ace on bottom side of U000
1311 10 3 =PP1VOS_SO_CPU VOO Q o
1 C1646 1 C1647 1 C1648 1 C1649 1 C1650 1 Cl651 1 C1652 1 C1653 1 Cl654 1 C1655 1 C1656 1 C1657 1 C1658
1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —)— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF 8 ZRRLVA_SD_CPLLVOCRLL
10% T 10% —T 10% T 1o% T 10% T 10% —T 10% —T 10% —T 10% —T 10% T 10% T 10% 10%
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V
2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
o = PLACE_NEAR=UL000, AKG3: 2. 54 mm NO_VI A
1 C1659 1 C1660 1 Cl661 1 C1662 1 C1663 1 Cl664 1 C1665 1 C1666 1 C1667 1 Cl668 1 C1669 1 C1670 1 Cl671
1UF —— 1UF —— 1UF —/— 1UF —— 1UF —— 1UF —— 1UF —)— 1UF —— 1UF —— 1UF — 1UF —— 1UF 1UF
10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% 10%
10 10V oV’ 10V 10V oV oV’ 10V 10V 10V 10V 10V
2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
2 04 040; 0402 0402 0402 402 402 402 402 040; 04 040
PLACEMENT_NOTE ( C1672- C1681) : JT-
Pl ace near UL000 on bottom side
1 Cl672 1 C1673 + Cl674 + C1675 + C1676 + Cl677 + Cl678 + C1679 + C1680 + Cl681
10UF 10UF 10UF 10UF 10UF 10 10UF 10UF 10UF 10UF
20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
, av , av , AV , av , @ , av , v , av , AV , v
X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM X6S- CERM
0603 0603 0603 0603 0603 0603 0603 0603 0603 0603
CRI Tl CAL CRI Tl CAL =
.t C1682 C1683
:go%/gu:' 6MOHM 330UF- 6 MOHM (Z = 1.5nm place on tall side next to CPU & under heat pipe)
2 2.0V 2 0V
POLY- TANT. POLY- TANT.
DIST- ECGLT- DI5T- ECGLT- COVBO

Intel recommendation: 1x 1uF 0402

R1601

1x 10nthn resistor,

RISOD ZPPIVE_S0_CPU VOCPIL R 8
1 2 o o o
NV PLACE_NEAR=UL000. AK61: 5MV
v CRI T| CAL
w-LE t C1685 tcl686 L[1Cl68
02 1R 1UF 220UF
0% (Z = 1.2mm place on short si

10% 0%
107
2 xos ceRM 2 xos cerM
0402 0402

PLACE_NEAR=ULO00. AKGS: 2. 54 mn NOVI A

CPU VCCPLL Low pass filter

SYNC_MASTER=D2 SEAN
PR TEE

SYNC _DATE=03/ 05/ 2012

de behind CPU)

CPU DECOUPLI NG- |

d} Appl e I nc.
®
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1413 8

27 1411 8

=PPVCORE SO_CPU VCCAXG

VAXG DECOUPLI NG

| NTEL RECOMVENDATI ON: 2X 470UF 4MOHM  2X 470UF 4MOHM ( NOSTUFF) ,

APPLE | MPLEMENTATI ON: 0X 470UF 4MOHM  3X 330UF 9MOHM

PLACEMENT_NOTE ( C1700- C1708) :

=PP1V5 S3 CPU VCCDDR

6X 22UF 0805, 2X 22UF 0805 ( NOSTUFF),
, 6X 22UF 0603, 2X 22UF 0603 ( NOSTUFF),

6X 10UF 0603, 2X 10UF 0603 ( NOSTUFF),
6X 10UF 0402, 2X 10UF 0402 ( NOSTUFF),

9X 1UF
9X 1UF

0402, 9X 1UF 0402 ( NGSTUFF)
0402, 9X 1UF 0402 ( NCSTUFF)

Pl ace on bottom side of U1000
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 C1700 1 C1701 1 Cl702 1 CL703 1 C1704 1 C1705 1 C1706 1 C1707 1 C1708 1 C1709 1 Cl710 1 C1711 1 Cl1712 1 C1713 1 C1714 1 C1715 1 C1716 1 C1717
1UF —— 1UF —— 1UF —— 1UF —)— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —)— 1UF —)— 1UF —— 1UF —— 1UF —/— 1UF —— 1UF —— 1UF 1UF
10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% - 0% — 10% — 10% — 10% — 10% — 10% — 10% — 10% - 10% 10%
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V
2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
PLACEMENT_NOTE ( C1718- C1723):
Pl ace close to ULO0OO on bottom side =
NOSTUFF NOSTUFF
1 Cl718 1 C1719 1 C1720 1 Cl721 1 Cl1722 1 C1723 1 Cl724 1 C1725
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF
20% —T 20% 20% 20% 20% 20% 20% 20%
2 s 2 s 2 s 2 s 2 s 2 s 2 s 2 s
0402 0402 0402 0402 0402 0402 0402 0402
PLACEMENT_NOTE ( C1726- C1731): JT-
Pl ace near inductors on bottom side.
NOSTUFF NOSTUFF
1 C1726 1 C1727 1 C1728 1 C1729 1 C1730 1 C1731 1 C1732 1 C1733
22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF
T ¥ T ¥ T, i ;i ;i ¥ T ¥
2 x6s 2 x6s 2 x6s 2 x6s 2 x6s 2 xes 2 xes 2 x6s
0603 0603 0603 0603 0603 0603 0603 0603
PLACEVENT_NOTE ( C1734- C1735) J_
CRI Tl CAL CRI Tl CAL CRI Tl CAL
*Cl1l734 L*C1735 |t C1737
——330UF- 6MOHM —— 330UF- 6 MOHM 330UF- 6 MOHM _ ) )
—T 20% —T— 20% 20% (Z = 1.5nm place on tall side next to CPU & under heat pipe)
2 2.0V 2 2.0V 2 2.0V
F_ BOLY- TANT F_ BOLY- TANT BOLY- TANT
DIST DIST DIST
Intel recommendation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402 IA;t Iele Irecre""r;:?::: g: ﬁ 222::2 :::i ig::z gggg 2: iﬁ; gjgg
Appl e | npl enentation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402 P ™ : ! !
PLACEMENT_NOTE (C1738- C1747) : PLACENENT_NOTE (CL758- C1762) :
Pl ace on bottom side of U1000 13 8 _=PPVCCSA_S0_CPU Pl ace on bottom side of U1000
1 1 1 1 1 1 1 1 1 1
L?&Z o Lgyse Lgee Loyt L&y Lgre Lo L% LG l?&? ‘” icizss [rcrse [rcizeo  |rcizer | cuzez
10% 10% — 10% - 10% — 10% - 10% — 10% — 10% - 10% 10% —— 1UF —— 1UF 1UF
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10% — 10% 10%
2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 X6S- CERM 2 1o0v 2 1o0v 2 1o0v 2 1o0v
402 0402 0402 0402 0402 0402 0402 0402 0402 0402 X6S- CERM X6S- CERM X6S- CERM X6S- CERM
0402 040; 040; 0402
Pl ace close to ULO0OO on bottom side J__ J_
1 Cl1748 1 C1749 1 C1750 1 C1751 1 C1752 1 C1753 + C1754 + C1755
o o o Fob s Fob ok L L L L .
4 v v v v Vv WV C1763 Cl764 C1765 C1766 C1767
2 XS CERM 2 XS CERM 2 XS CERM 2 XgS- CERM 2 XgS- CERM 2 XgS- CERM 2 XgS. CERM —— 10UF —— 10UF —— 10UF —— 10UF 10UF
0603 0603 0603 0603 0603 0603 0603 20% T 20% T 20% T 20% 20%
. ¢ ' 2 Ses cer 2 Ses cerm 2 Ses cer 2 Ses cer 2 Ses cerm
Pl ace near inductors on bottom side J_ 0603 0603 0603 0603 0603
1 C1756 J__
+| _330UF- 0. 0060HM =

200

2v
2 Pay
case-o2-sm

Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402
R1700
0.010
1 2 =PP1 oLl 200 8 13
1%
1 aw
W 1 C1757
0603

CRI Tl CAL

tC1768
30UF- 6MOHM (7 -
20%

2 2.0V
POLY- TANT.
D15T- ECAT- COMBO

|+

= 1.5mm place on tall

side next to CPU & under heat pipe)

SYNC_MASTER=D2 SEAN
PR TEE

SYNC _DATE=03/ 05/ 201,
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TP_CRT_| G DDC DATA VA0 | cRT_DDC. DATA boPD_0F| BB45 TP_DP_ |G D M.P<0> )
pDPD_1N_BF44 TP _DP_ 1G D M.N<1> .
_ TP_CRT_| G HSYNC MA7 | cRT HSYNC poP,_ 1P| BE44 .' TP_DP_IG D M P<1> ,
2101017« ZPP3V3_SUS PCH GPI O TP_CRT | G VSYNC M9 | Rt vsyne bopD 2N BF42 O TP DP I G D MN<2> ,
R1983* poPD_2P| BE42 TP_DP_IG D M P<2> )
fas PCH DAC | REF 143 | oac i rer popD_3N_BI42 .' TP_DP |G D_M N<3> ,
P PLACE_NEAR=U1800. T43: 2. 54nm T42 | cRT_IRTN oopp 3P B2 gy TP DP IGD MP<3>
M 1
201, R1%86 Il?K1951 il
N L 3750w
1/520{§w 2201 B
Pl
_—
=PP3V3_SUS_PCH GPL O s 115 19 2
=PP3V. P ] 01719 20 25 37
=PP3V3_S5_PCH .
R1985 1K 2 PM PWRBTN_L 16 24 a1
/\/\/\/ 5% 1/20W M 201
R1991 8.2K 2 PM CLKRUN L 7184143
/V\/\/ 5% 1/20W M 201
R1982 10K LMo VEM VDD, SEL_IVE L e NOSTUFF A
R1925 1K . PCI E WAKE L 78 R1%99 SNC MASTERCD? REPLER SYNC DATE=01/ 137 201
5% 1/20W M 201 - | = =TBT KE L - -
% YA am PCH DM / FDI / PM G’ ahl Cs
R19 100K 1/20W
'1___:24 00 2/\/\/\/1 S — - PM SLP_S3_ L 7 18 27 38 41 70 w
RT921 100K » s PM SLP S4_L 18 21 58 35 0 01 70 Apple Inc
R1927 100K 5 \AA/s 5% T20W % 20T py g5 a5 | ’
._‘__:23 100K » 1 5% 1/20W M- 201 PM SLP SUS L e ° 4 18 O
’\/\/\/ 5% I720W WF 20T e NOTI CE OF PROPRI ETARY PROPERTY:
4 R1981 100K 1 S — - LVDS | G BKL_ON o 18 THE L NECRMATLON_ CONTAINED_ HEREI N | S THE
R1984 100K /V\/\/l 50/" oW oL LVDS | G PANEL_ PWR 918 THE POSESSOR AGREES TO THE FOLLOW NG
° I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 19 OF 132
e 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 18 O: 99
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OM T_TABLE
s6 [1pg U1800 VDL] AY?
NCX——— PANTHERPOI NT RSVDLI =X NC
NCx——— TP2 N8I LE RSVD2L AT s NC
NCx—22% [ TP3 FoBcA RSVDB[ A2 NG
NC¢ :;: TP4 (5 OF 10) RSVD4| B* s NG
TP!
NCX— e o RSVDS[ ATy N
% ear | 1py RSVD6| 5% o NC
NCx—2X43 | TP8 RSVD7| A2 s NC
NCx—2X25_[ TP RSVDB[ AT s NC
NCx—=22 | TP10 RSVDOL AT o NC
NC—20 | TP11 RSVDLO[ Ao NC
NC " | TP12 RSVDLLL A o NC
NCx—222 1 TP13 RSVDL2[ AT o NC
NCx—2 | TP14 RSVD13| A s NC
NG a6 | 1p1s RSVDL4| A o NC
NCx—=2 1 TP16 RSVDL5| % o NC
NCx—24 | TP17 RSVDL6| B8 o N
NCx—=24 1 TP18 RSVDL7| 5% NC
NCx—22 | TP19 RSVDL8| %% o NC
NCx—2245 | TP20 RSVDLO| %7 o N
RSVD20]| 558
821 | 1pp1 ——xNC
%X—m P2 ReVDR1| B o N\c
20 | BF6
TP PCH TP23 A16 | Tpo3 RSVD22I—— NC
NCx—228 | TP24 RSVD23| A NC —
RSVD24| M0 N
RSVD25| AT8 NC
RSVD26 :Az"s_x NC
RSVD27 X NC
RSVD28| AT12_ o
RSVD29]| 5F% N
——XNC
USB3 EXTA RX N BE28 | USB3RNL ™ USBPON|_ 24 USB EXTA N 40 91
o1 40 [IRD—=252 - =2 =00 L HY 0
o1 a0 7 [Ty—USB3 EXTB RX N - =0 | UsssRNe USBPOP| 2¢ g USB EXTA P o 0 o Ext A (XHCI/EHQ)
USB3 EXTC RX_N BE32
R i - iggx USBPIN| ©° gy USB EXTB XHO N pryzc o Ext B (XHO)
 m—USEs - USBPLP| %25 gy USB EXTB XHOI P B 2 o
USB3 EXTA RX P BX28 | USB3RP1
91 40 [TRH—E3 - USBP2N|_S26 B_EXTC N 901
BE30
o1 38 7 [TRY—USB3 EXTB RX P - USB3RP2 UseP2p| A0 USB_EXTC P o Ext C (XHCl/ EHCI)
o1 o [ry—USB3_EXTC RX P - 22 | USB3RP3 o — .-
USB3 EXTD RX P B2 | USB3RP4 USBP3N|_28 USB_EXTD XHCI N 26 91 .
° - o . 5
—==2 - @ UsePap|ree USE EXTD Xt P . Ext D (XHCl) (Mobiles: Trackpad?)
o1 40 USB3 EXTA TX_N &— "% | UsB3TNL % e
bl BB26 USBP4N|_E28 TP_USB 4N
o1 38 ¢oom)—USB3 EXTB TX N - USB3TN2 UsBPap| 28 TP USB 4P Unused
o1 o (oo—USB3 EXTC TX N -2 | UsB3TNE S —
o @ﬂ EXTD TX N o AY30 | USB3TN4 USBP5N|_28 TP _USB SDN .
bl UsBPsP| A28 TP_USB SDP RSVD: SD
o1 40 qor}—USB3 EXTA TX P - A6 | USB3TPL P — S —————
USB3 EXTB TX P AY26 | USB3TP2 USBP6N|_2° TP _USB W.ANN I
o1 38 (OOT}—USB3 <= gy —E SB WLANN :
919 B3_EXTC TX P ; AV28 | USB3TP3 usBPepP| 529 TP_USB W ANP RSVD: W Fi
USB3 EXTD TX P AVBO
o omUsB3 - USB3TP4 USBP7N| 28 £ HUB_UP_N 2o USB Hub (AIl LS/ FS Devi
USBP7P| 2% qpugp USB HUB UP P G = ub ( vi ces)
37 25 20 10 18 17 8 _=PP3V3 SO PCH GPI O -] USBPBNL 20 gy USB CAVERAN ey e Caner a
R2010 10K IANNZ PCl I NTA L - K40+ PI RQA* USBPBPL 0 gy USB CAVERAP ey seon
moj_l 10K 1 /\/v\/z 5% 1/ 20W M 201 PCl I NTB L . K38 Pl R@* O @0 USB EXTB EHCl N
5%  1/20W W 201 g USBPONL —____pungp—USB EXTB EHCI N~y 26 o1
R2012 10K AN A LNIC L - ——q P RC o USBPOP| 20 g USB EXTB EHO P O = Ext B (EHA)
R2013 10K LAANZ PCl_INTD L - S84 PI RQD*
% -
5%  1/20W M 201 USBP1ON|_S30 USB EXTD EHCI N . Ext D (E
10 (oo—1TAG GVUX_TNG - &6 | REQL*/ GPI G50 USBPLOP| %20 qpuugyp USB EXTDEHA P w0 ( )
10 BLC 12 EL ey &4 | REQR*/ GPI 062
e USBP11N| 32 TP_USB BT HSN
E_HDD L E40 * 2
10 (oS o - REQB*/ GPI 064 UsBP11P| @2 TP _USB BT HsP RSVD: BT (HS)
TP TRP_BBS1 D47 | GNT1*/ GPI OB USBP12N| =2 TP_USB 12N Unused
NO STUFF TP _PCH STRP ESI L - E42 | GNT2*/ GPI CB3 USBP12P| =2 gy TP USB 12P !
R2054 10K 2 1 PCH STRP TOPBLK SWP L F46 | GNT3*
NWN—sTmw o S <H o= 3%/ GP1 b5 usBP13N|_ 22 TP USB 13N d
J_ (1 PU- PCI ERST#) e e TP Uss 13P Unuse
= 1o [m>—BLC GPLO - lPREI®PI®@ T e
10 *
59 19 (TN—AUD_| P_PERI PHERAL DET - Pl RQF*/ GPI B USBRBI AS* &2 o1 PCH USB RBI AS
35 19 [TR> TBT PWR REQ L - &2 | Pl RQG*/ GPl O4
g ) usersl As| 52| PLACE_NEAR=U1800. B33: 2. 54nm
58 19 AUD 12C INT L - PI RQH*/ GPI OB 1
[an - R2070
; TP PCl _PME L - K10 | pVE* (1 PY) OCo*/ GPl O69| A4 - XDP_DAO_PCH GPI 069 USB EXTA OC L e BRY 22.6
OC1*/ GPI 40| K20 XDP_DA1_P ] B_EXTB OC L 10 20 T%0w
PLT RESET L 9 * <14
27 2 ) = - PLTRST OC2*/ GPI OVL[ B XDP DA? PCH GPIOAL USB EXTC CC L am oo = LYo
02 25 LPC CLK33M SMC R "o | cLKoUT_PCI OC3%/ GPI 042 ©16 g XDP DA3 PCH GPIO42 USB EXTD C L am e
e L PC_CLK33M LPCPLUS R w3 | cLkouT_PCi 1 OCA*/ GPI 043 116 g, XDP DBO PCH GPI O43 USB EXTB OC EHCI L am e = —_—
=PP3V3 SUS PCH GPI O 61718 20 s 1P PCl CLK3BMOUT2 g 3% |CLKOUT_PCI 2 OC5*/ GPI OO A1° o, XDP DBI PCH GPI OO USB EXTD OC EHCI L Yan: EERZ =
=PP3V3 S3 PCH GPIO 5 25 ; TP PCl CLK3BMQUT3 o, " |CLKOUT_PCI3 OC6*/ GPI OL0[ P14 g XDP DB2 PCH GPIOLO AP PWR EN ooy 24
=PP3V3 SO PCH GPI O o 17 18 19 20 25 37 25 (m—PCH CLK33M POl QUT - o CLKQ{TI_PD 4 OC7*/ GPI OL4| 4 g XDP DB3 PCH GPI Ol4 SDCONN STATE CHANGE am = 2
R2016 10K 1 AAN 2 JTAG GWX TMS 19
R2017 10K LAANZ S% oW M 201 B¢ j2c MUX SEL 10
moj_s 10K A B 5% 1/ 20W M 201 USE HDD OOB L
/V\/\/ 5% 1/ 20W M 201 o
10K BL! il
R2030 A Ao L0 i 24 10 XDP_ DAL _PCH GPI 40 USB EXTB CC L R2020 1K IAAN2 XDP_DBO_PCH GPI 043 USB EXTB OC EHCl L 19 24
No STUFF Redundant to pul | -up on audi o page e AR L e
1K
R2014 10K LAAA AUD | P PER| PHERAL DET o 24 10 XDP_DA3 PCH GPI 042 USB EXTD OC L R2021 AN A uch,(va Nrém Pztl:)nj GPI 9 USB EXTD OC EHCl L 19 24
R2031 10K LAANA 2 S% oW M 201 1T pWR REQ L 19 35
5% 1/ 20W M 201
NO STUFF Redundant to pull-up on audi o page SYNC VASTER=D2 KEPLER
R2033 10K 1 2 AUD 12C INT L pmya
N oo o PCH PCl / USB/ TP/ RSVD
R2069 10K LAAA2 XDP_DB3 PCH GPI Ol4 SDCONN STATE CHANGE 10 24
5% 1/ 20W M 201
R2060 10K izpnn 2 XDP_DAO PCH GPI C59 USB EXTA OC L 1020 Appl e Inc.
moe 1 10K 5% 1/ 20W M 201
LAANE XDP_DA1_PCH_GPl O40_USB_EXTB_CC L 10 24 (<] 4.18.0
R2062 10K IAANZ S% oW M 201 xpp pA2 PCH GPI O41 USB EXTC OC L 19 24 NOTI CE OF PROPRI ETARY PROPERTY: -
R2068 10K 1 AAN2 5%  MEOW M 201 ypp DA3 PCH GPIl O42 USB EXTD OC L 19 24 .
T W TERETIETL N CA R e S Tre
R2067 10K 2 /V\/\/l AP_PWR EN 24 34 70 THE POSESSOR AGREES TO THE FOLLOW NG
S Tow o1 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 20 OF 132
Il NOT TO REPRODUCE OR COPY I T
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BOM GROUP BOM OPTI ONS
RAMCFG_SLOT RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMCFGO: H
Systens wi th no chi p-down nenory should pull all 4 RAMCFG GPI Gs hi gh.
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.
a7 25 20 19 18 17 o _=PP3V3_SO_PCH GPI O
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFGO: H
R2172% 'R2173 R2174* 'R2175
10K 10K 10K 10K
o o
(TBT_Cl O_PLUG EVENT_I SOL) M T_TABLE S I R I
20 20 [Ty XOP_ECL PCH GPI Q0 - BMVBUSY* / GPI D PANLTJ}SR%g p | TACHI/ GPIOSBL 0 g o MB RAMCFG3
20 [CE—EW. PMVE L - A2 | TACHL/ GPI OL ":i;éf TACHS/ GPI 069l B41 @—2MB RAVCFR
02 20 DPMUX_UC | RQ -8 | TACH2/ GPI OB (6 OF 10 TACHE/ GPI O70| 1 g o MB RAMCFGL
[ - o=
a1 20 SMC RUNTIME SCI L - £38 | TACH3/ GPI O7 TACH?7/ GPI O71| 240 @2 M.B RAMCFQO
S - o=
TP _PCH GPI CB = <0 'GPl CB (1 PU- RSMRST#)
o=
20 (OOT} WoL_EN - S | LAN_PHY_PWR_CTRL/ GPI OL2
Pa
B OP GO PCH P oL - @ | e o1s (1 Py A20GATH @ PCH A20GATE 20 N
21 ¢Om}—XDP_DD2 PCH GPI 016 AUD | PHS SWTCH EN PCH g 2 | SATAAGP/ GPI O16 (1 PD) PECI [ AVS gy PCH PECI R2170 43 1 aAA,2__ CPU PEC CBD 11 42 99 _—
5% 1/ 20W
LPCPLUS GPI O D40 W 201
sy P B O gy —— TAGHO/GPIOL7 ROl NF [ @ POHRONL 2
20 ¢om— 900 PYR EN L = T° | scLOoCK/ GPI Q22
h PROCPVRG_AYLL P 14 0 . : _ cPU PWRGD =PP1V8 SO PCH VCC DFTERM 5 21 23
o520 IBT GRSX BIDIR ey PlePI@4 Q S PVR [y 11 24 89
w201
w20 SMC WAKE SCI L - 1| GPI 27 (1 PU-Deepsa/ S5 D R P10 g PMTHRVIRE L R R2156 390 1 2 PMTHRMIRIP L 11 az 00 ‘R2179
m—= - P s e - NN 5120w < 2. 2K
XDP_DCOO0_PCH GPI (28 | SOLATE CPU MEM L P8 v 37
2 @@np—XPE D0 _PCH GPL P8 | SALATE CPU VEML g [ GPI 28 (I PU- RSMRST#) O 3 (II’\&I3*3W CT“ - PCH | NI T3V3 L Lrzow
TBT SW RESET L R2180 0 1 2 TBT SWRESET R L K1 * R2178 20t
@ A - STP_PQ ™/ GPI B4 T o bF TVS 1K ’
W bl PO GPLCBS. MM GOOD « | o1 cas & (1 . pLTRETTYS — 2 AANL CPU PROC SEL L 11 80
fesun, o= UFF 5% DF_TVS: DM & FDI Term Vol t age
1/ 20w -
24 20 OOT}—XDP DDO_PCH GPI 086 DP GPU TBT SEL - AR RSO TS_VSS1 ::] R2130* M, Set to Vss when Low
TS_VSS2| 1K This has internal pull d shoul d not pulled | ow Set to Vcc when High
XDP_DD1_PCH GPl 087 JTAG | SP_TCK 1 ! 7 - J_ ° has tnvernal pull up and should not pulled 1o 9
e - TR Teve o] 4 S e et e e o o v 1 C
20 r>—ITAG | SP_TDO - "2 | SLOAD/ GPI 088 TS_vssa| A0 201,
20 @om JTAG | SP_TDI - M| SDATAQUTO/ GPI (B9 P37
NC_1L—" xNC =
25 20 (oo} EW PR EN _PCH -2 | SDATACUTL/ GPI 048
20 (OOT}—XDP_DD3_PCH GPI 049 ENET LOW PVR PCH - V3 | SATA5GP/ GPI 049/ TEMP_ALERT* VSS_NCTF_14] B2
VSS_NCTF_15[ 58
SPI ROM USE_M.B 5 > -
52 43 20 7€ M. - GPl O67 VSS_NCTF_16] 8
VSS_NCTF_17[ BH7
24 | vSS_NCTF_0 VSS_NCTF_18| 24
A44 | vSS_NCTF_1 VSS_NCTF_19| 244
245 | VSS_NCTF_2 VSS_NCTF_20| 245
A46 | vSS_NCTF_3 VSS_NCTF_21| ®46 _—
25 ['VSS_NCTF_4 L VSS_NCTF_22| &5
25 | vSS_NCTF_5 VSS_NCTF_23| ®°
8 | VSS_NCTF_6 VSS_NCTF_24] 2
B47 1 VSS_NCTF_7 VSS_NCTF_25| 8
S0 | vSs_NCTF_8 VSS_NCTF_26| 2
8249 |'vSS_NCTF_9 VSS_NCTF_27| 2%
BEL | VSS_NCTF_10 VSS_NCTF_28| &
BE49 | VSS_NCTF_11 VSS_NCTF_29| &9
57 | VSS_NCTF_12 VSS_NCTF_30| 7
BF49 | VSS_NCTF_13 VSS_NCTF_31[ F49
JTAG I solation due to glitch in and out of sleep a7 25 20 10 18 17 s _=PP3V3_S0_PCH GPI O,
E jF Irb'on} PCH is, Push-Pul | D{CMJS
NFE 156 /B0 B bl ek R ' s
0. 18
— o
=PP3V3 S5 PCH GPI O s CRI Tl CAL CRITICAL |s 2 fancow
=PP3V3_SUS PCH GPI O 817 18 19 a7 25 20 1918 17 8 TBT PCH GPI O
=PP3V3 SO PCH GPI O 817 18 19 20 25 37 Q160 o
'R2188 SSMBN15AF TBT_PWR_EN goes high for JTAG Progranmi ng Sar833
10K o 10K EN L L JTAG TBT_TCK
as 25 Al Y1 oD 5
Stuff R2160 or R2574, not both zow sonri[‘":? o * D JIAG | SP_TCK 2Bl & | -
! 5201 201 s TBT_Cl O PLUG EVENT 5 3 TBT_Cl O PLUG EVENT | SOL oo >
NO STUFF JTAG ISP TVS o3 [» > JTAG TET T™B sA2 8 Y
R2160 10K i pp 2 XDP_FCl PCH GPl Q0 20 24 I = - oo B2 3 Connects to PCH through
R2185 10K 1 , 5% T20W W 200 oo L " " &b current limting 1K resistor R2574
m196 10K /\/\/\/ 5% 1/ 20w MF 201 m113
RUNT| 20 a1
raTos ook VWA e e SO L CRI TI CAL 1o !
NN W ot 7704 57 25 20 10 10 17 s PP3V3 SO PCH GPI O v 20w
NO STUFF  Must stuff R2197 when R2180 NO STUFFed. 160 12
R2197 10K iaap 2 TBT SWRESET R L 20 'R219 =
7 9 SSMBN15AFE —
R2184 10K 1 n\ANT2 V20W W 201 py pyR EN PCH 2 25 10 o
5% 1/ 20W M 201 5% SOT563 [V] = =
10K 4 , % PCH ROIN L 2201
VA A v o = 20 [y LTAG | SP TDI O[3 |o
R2104 10K iapp 2 W EN 20 ° N
5% 1/ 20w MF 201
R2192 10K 1 AAN2 - TBT G2SX BIDIR 20 a5 L SYNC VASTER=D2 KEPLER SYNC DATE=01/13/201 A
R2193 100K 1 2 °* ow W 29! spi ROM USE M.B =PP3V3 SO PCH GPI O Ib% =2
/\/\/\/ = oW Ve o1 7 20 43 52 37 25 20 19 18 17 8 CH GPL O 4 20
R2191 10K 1npp2 SMC WAKE SOl L . SSMBK15FV PCH GPl O M SC/ NCTFE
Ro111 oK 5% 120w W 201 R2186 SCD- VESM HF R2162 BTG e
2 1 DPMUX_UC | RQ 20 02 10K 10K 051- 9589
R2195 100K 2%1 5% V2W W 201 Ayp | pHS SWTCH EN PCH 2 25 320w 320w Appl e Inc. uaspey
5% 1/ 20W M 201
N - S, 2 TR = 2180
10K 2 1 >* DDO_PCH GPI DP_GPU TBT SEL @m—1TAG ISP T .
NN — 2 2 » = - = JTAG TBT TDO (7 I CE OF PROPRI ETARY PROPERTY:
o ] BEERET L AR L S e
R2116 2 AN T - ENET_LOW PWR _PCH 9 24 25 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 21 OF 132
Il NOT TO REPRODUCE OR COPY I T
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OM T_TABLE —PP1VA PCH V/ - OM T_TABLE
58 = 05_S0_PCH VCC COR!
VCCACLK pin left as NC per DG NCxAD48_lvocacLk UL800 ycoig 29 uss| 26, =PP1V05_SO_PCH VCCI O USB 1.44 A Max, 474mA Idle AA23 |yoocore U1800
2o =PP3V3_S5_PCH VCODSW 716 [vocosve_a | MOBI LE | VO ©-30_UsB P20 AC23 lyocoore  PANTHERPO! NT
- FeBGA  VCCl O_31_ussl P28 AD21 \/COCORE FCBGA
TP_PPVOUT PCH DCPSUSBYP V12 |bcPSUSBYP (8 OF 10) VOl O 32_uss| 127 AD23_ IyooooRE (7 ©F 10)
,» _PP3V3 SO _PCH VCC3 3 CLK F 38 |voss_ 3.5 ak vool o 33_use| 129 //:E; xmm : vccabac] W8 PP3V3_SO_PCH VCCA DAC F s
T23 = CCSUS
VCCAPLLDM 2 pin left as NC per DG nexBH23 lvccapLiom 2 xgﬁgii{z: Toa PR3V3 SUS PCH v SB . ARR1 |yooooRE E vssapac] W7
_S_8_ AG23
52 s =PP1VO5_S0_PCH VCCl O CLK AL29 |voal O 14_PLLOLK vocsus3_3_9_usa| V23 Tz hesea 1
AL24 VCCSUS3_3_10_USB| V24 AG26 8 - “CKPLUS_WAI VE=Pwr Ter m2Gnd
AL24 | eft as NC per DG NCx224_|pcPsus_3_CLK VOCSUS3, 3. 6_Use) P24 — xome > VOCALVDS| AK36 =L VDS VCCA .
= SPRLV0S SO BOH VCCASW pagt S Ok Voo 0.34_PLLUSE| T26 =PP1V05_SO_PCH VCO Q PLLUSB , AG29 |\ cooore VSSALVDS| AKS7
Ve ! AJ23
AR24 lyocasw 3_cLk o VBREF_sus| M6 =PP5V_SUS_PCH V5REFSUS » 7126 T
AA26 |\/OCASW 4_CLK 9 COCORE =
AR2T |\coasw 5_GLK DoPss 4 Uset 23 e NC-ed per DG 2327 Jvoooore 8 PP1V8_SO_PCH VOCTX_LVDS F__ .,
AA29 lyOCASW 6_CLK vecsus3_3_1_use[ AN24  =PP3V3 SUS PCH VCCSUS 5 FNET xm VCCTX_LVDS| AMB7
AA3L \/CCASW 7_CLK . VCCTX_LVDS| AVB8
AC26_|yocasw 8_CLK P34 _ — VCCTX_LVDS| AP36
ACT |\ccasw o oLk VBREF =PPSV_S0_PCH_VSREE = « _=PP1V05_SO_PCH VCCI O PLLPCIE _ AMI9 g0 28 PLLPG E VECTX LS| APST
AC29 N20 =
h xmﬂ*gi 3 xﬁig’zfgfi: = PP3V3_SUS PCH VCCSUS GPIO ;. TP 1V05 SO PCH VCCAPLLEXP BJ22 |\/ocAPLLEXP
AD29 Jyocasw12_clk = | vecsus3_3_a_cpi g P20 » o _=PP1V0O5_S0_PCH VCCI O ANL6 lvooi 0 15_FDI Vo3 3 6 Hvanos] Va3 =EP BCHV HY °®
ADB1 lyccasw 13_CLK g vocsus3_3_5_apl o P22 ANL7 lvooi 0 16_FDI é —o—>—
W21
V23 | 1o o O vocs 31 eGP A6 . =PP3V3 SO PCH VCC3 3 GPIO AN21 ver 0 17_POlE 3 vocs_3_7_Hvavos| V34
V24 |\ocASW 16_CLK Ebg VOc3_3_8_GPI ojvue AN26 lyooi 0 18_POIE O
V6 lvocasw 17_cLk g Vo aa gl AN27 lyeoi 0 19 PO E
v/ _ AP21
) ). 000 vCcCl 0 20_PCIE >
V1 xOCASV\;igigE vocs_3_2 SATALAJ2 _ =PP3V3_S0_PCH VCC3_3_SATA ;. AP23 |vooi 0 21 POIE VCOVRM 3_DM | AT16  =PP1V8RIV5_S0_PCH VCCVRM -
V.19_ _3_2_ 2 AP24
i VB3 VCCI O_22_PCI E
PLACE lfg: n?llg 2puz1 » for decoupling only [VOCASW.20_CLK VOOl 0 5_PLLSATA| AF13 o =PP1V05_S0_PCH VCCI O SATA 4112 2 AP26 |voni o 23 Pl E E  voooM 10w |[AT20  =PP1VO5_SO_PCH VCG DM -
—NEARSUL800. - - Samm PPVOUT_G3_PCH DCPRTC NL6 |poprTC VOO O 12 SATAG| AHLS AT24 |voo 0 24P E
. mm
) : _ ) 12 AB36 2
C2210 VCLN'?E&C&W?,\@HES 521"2" =PP1V8R1V5_S0_PCH VCCVRM Y49 I/OCVRM 4_CLK VCCl O 13_SATA3| AHL4 AN33 |voa o 25_DP voooLkom | AB36  PP1VOS_SO0_PCH VCCCLKDM _F_ »;
AN34
0. 10F »» _PP1V05_S0_PCH VCCADPLLA F BD47_|vocADPLLA VGOl O 6_PLLSATA3| AF14 Voo 0.26_6P
0V » _PP1V05_S0_PCH VOCADPLLB_F BF47 ) » s _=PP3V3_S0_PCH VCC3_3_PCl BH29 —
ohEm 2 : P10 SO POH VOO O GLK P VOCADPLLE RS VOCAPLLSATA| AKL o\~ VCCAPLLSATA pin left as NC per DG 2 vees_3_3_PAE —PP1V8 S0 PCH VOC DETERM o
e = Voo O.7_aLk VCOVRM 1_SATA| AF11 _ =PP1V8R1V5_SO_PCH VCCVRM _ cov P16 VCCDETERM AGLE
= 25175 _=PP1VO5_S0_PCH VCCDI FECLK AF33_lyoeDl FFCLKN " ACl6 . =PP1V05_S0_PCH VCCI O SATA = » SPRIVBRIVG S0 PCH_VOCVEM vecvRML2_FOI VCCDFTERM AGL?
55mA Max, 5mA Idle AF34_ lyoeDl FROLKN xg: 8*2*552; i b e VCCAFDI PLL pin left as NC per DG pnoxB% |vocarDi pLL =15 VOCDFTERM_AJ16
AG34 ) 3_ = AJ17
VO FRGLIN VOO ©_4_SATA ADL? » =PP1V05_SO_PCH VCCI O PLLFDI AP17 e o 27_pLeFor | | VOORTE
_ CCS: AG33
» o« =PPIVO5_S0_PCH VOCSSC vocsse — , _=PP1V05_S0_PCH VCCDM _FDI A0 |yocom 2. Foi vocspl | VL =PP3V3_SUS_PCH VCC_SPI -
hg%& %BHIES rm PPVOUT_SO_PCH DCPSST V16 |pcpssT o VCcAsw22_M sc T21 =PP1V( P Ve W 521 23
— . 4] V21
MN; R 12 mm 17 VCCASW 23_M SC]
Cg212U|2: 1 AGES. 3V NC-ed per DG '\‘ngzﬁfifgi = vocasw 21_m sg_T19
Ay PLACE_NEAR=U1800. V16: 2. 54nm NCX———— o
oo 2 2 s _=PP1VO5_S0_PCH V_PROC | O BI8 |\ pROC_I O 5
FS vocsusHDA| P32 =PP3V3RI1V5_SO_PCH VCCSUSHDA 4 », 5
= 117 s =PPVRTC G3_PCH o— 22 lVooRTC E * 10 mA Max, 1nmA ldle
PLACE_NEAR=U1800. A22: 2. 54nm, —I:’LACE7NEAR=U1800. A22:2.54mm
PLACE_NEAR=U1800. A22: 2. 54nm
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6

3

OM T_TABLE

TS pantrERPOlNT L
ARLT AKA
A2 xi MOBI LE x: A2
AA3 |vss FCBGA vss| AKaG
AA33 o (9 OF 10) vss| AK8
P34 e vss ves| ALL6
ABLL |\ss ves| ALL?
ABL4 |\ss vss| ALL9
AB39 |yss ves| AL2
AB4 |\ss ves| AL2L
AB43 |\ss ves| AL23
AB5 |\ss vss| AL26
AB7 |vss ves| AL27
ACL9 |\ss vss| AL3L
A |vss vss| AL33
AC21 |\ss vss| AL34
AC24 |yss vss| AL48
AC33 |\ss vss| AMLL
AC34 |\ss vss| AMLA
ACHB |\ss vss| AVB6
ADLO |\ss vss| AVBY
ADLL |\ss vss| A3
ADLZ |\ss vss| AVAS
ADL3 |\ss vss| A6
ADLY |\ss ves| AW
AD24 |\ss ves| A2
AD26 |\ss vss| AN29
AD27 |yss vss| ANB
ADB3 |\ss vss| ANBL
AD34 |\ss vss| AP12
ADB6 |\ss vss| AP1S
AD37 |\ss vss| AP28
AD38 |\ss vss| AP30
ADBY |\ss vss| AP32
AD4 |\ss vss| AP38
ADA0 |\ss vss| APa
AD42 |\ss ves| APA2
AD43 |\ss vss| AP46
ADA5 |\ss vss| APB
ADA6 |\ss vss| ARZ
ADB |\/ss ves| ARAB
AEZ |\ss ves| ATIL
AE3 |yss ves| AT13
AF10 |\ss vss| ATi8
AF12 |\ss ves| AT22
ADL4 |\ss vss| AT26
ADL6 |\ss vss| AT28
AF16 |yss vss| AT30
AF19 |\ss vss| AT32
AF24 |\ss vss| AT34
AF26 |\ss vss| AT39
AF27 |vss ves| AT42
AF29 |yss vss| AT46
AF31 |\ss ves| AT
AF38 |\ss vss| AU2a
AF4 |\ss vss| AUB0
AFAZ |yss ves| AVIL
AF46 |\ss vss| AV16
AF5 |vss vss| AV20
AF7 |vss ves| AV24
AF8 |\ss vss| AV30
AGLO |yss vss| AV3s
A2 |yss ves| AV4
AGL |yss vss| AV43
AGHB |\ss ves| AV8
AHLL |\ss ves| AWLa
A |yss vss| AWLE
AHB6 |\ss ves| Ave
AHBY |\ss ves| Avez
AHAO |yss vss| A6
AHAZ |\ss vss| Aves
AHAG |\ss vss| AB2
AT |vss vss| AVB4
AT19 |\ss VeS| AVB6
AI21 |yss vss| A0
AJ24 |\ss vss| A8
AJ33 |\ss vss| Aviz
AJ34 |\ss vss| AY22
AKL2 |\ss vss| Av28
ARS |vss

SYNC MASTER=D2 KEPLER

SYNC DATE=01/13/201

TTILE

PCH GROUNDS

OM T_TABLE

AY4 [yss U1800 vsg|_H6
AY42 | g5 PANTHERPO NT g4 K18
AY46 MOBI LE K26

VSS FCBGA VS

AY8 lvss (10 CF 10) vssg K39
BI1 |yss vss vsg K46
B15 |yss vss K7
B19 |yss vsg L18
B23 |\ss vss L2
B27 |yss Vs L20
B31 |\ss vsg L26
B35 |vss vss L28
B39 |\ss vsg L36

B7 |vss Vs L48
F45 |vss vag M2
BB1Z |\sg vss P16
BB16 |\ss vsg M8
BB20 |\ss vsq M2
BB22 |\s5 Vs M4
BB24 |\ss vsg MO
BB28 |\s5 vsg VB2
BB30 |\s5 vss VB4
BB38 |\ss vsg B8
BB4 |vss vsg M
BB46 |\ss vss Wiz
BCL4 |\ss vag_ M6
BCI8 |\ vss M8
B2 |\ss vsq _NI8
BC22 |\ss vsg P30
BC26 |\ss vss a7
B332 |\ss vsg P11
B34 |\ss vsg P18
BC36 |\ss vsg 133
BCAO |\ vsg P40
BCAZ | s vsg P43
BCAB |\ss vss_Pa7
BD46 |\ss vss _P7
BD5 |yss vsg R2
BE22 |5 vss RaB
BE26 |\s5 veg T12
BE40 |\s5 vsg 131
BF10 |\ss vsd 137
BF12 |\sg vss T4
BF16 |\ss vsg V84
BF20 |\ss vsd_T46
BF22 |5 vss 747
BF24 |\ss vss T8
BF26 |\ss vsg Vi1
BF28 |\ss ves Vi7
BD3 |\ss Vs V26
BF30 |\ss vss V27
BF38 |\ss vsg V29
BF40 |\ss vsg V31
BF8 |yss vsg V36
BGL7 |\ss vsg V39
B&R1 |\ S ZE]
BGS33 lyss vssg V7
BHA4 |\s5 vsy W7
BB |vss vsg Wo
BHLL |\ss vss Ve
BHI5 |\ss vsg_Ve7
BHL7 |\ss S E
BHL9 |\ss ves Y1z
HLO |vss vsd Y38
Br27 |\ss ves Y4
BFB1 |\ss Vs vz
BH33 |\ vsd Y46
BH35 |\ss vss Y8
BH39 |\s
BH3 |\ss

BH |vss vsg B9

3 lvss vsgl N24
D12 |\ss NV SE
D16 |yss vsg AD47
D18 |vss

022 |\ss vsg B43
024 |\ss vssl BELO
D26 |vss vsg BGAL
D80 |yss

D32 |55 vsg Gl4
D64 lyss vssg HL6
D88 |yss

D42 |yss vsg T36

D8 lvss

E18 |\ss vsg B@2
E26 |vss vsd BG4
GI8 |\ss vsg C22
@0 |yss vss AP13
&6 lyss vsg M4
@8 |\ss vsg AP3
G36 |\ss vssl APL
48 |yss vss BE16
HI2 |\ss vss BC16
HI8 |\ss vss B@28
22 |\ss vsd BI28
24 |\ss

H26 |vss

30 |\ss

B2 |\ss

B84 |yss

F3 |vss
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6

5

218

=PP3V3_SUS_PCH VCCSUS

PCH V5REF_SUS Fil ter

(PCH Reference for

s =PP5V_SUS PCH
1 mA SO-S5
R2404?
1) ol 2000
11w 3 SOT- 363
402 |
C2438 : MAKEéBAgE:TRLE
0. 1UF ——
BT L=
CERM
402
PLACE_NEAR=U1800. M26: 2. 54mm

& Fol | oner
5V Tol erance on USB)

PP5V_SUS PCH_V5REF
mi;hl;&@ )BfFE%‘ %5 V‘m <1 mA SO-S5

=PP5V_SUS PCH VS5REFSUS .,

=PP3V3_S0_PCH
=PP5V_S0_PCH

1 m
R2405°
100

5%
1/ 16W
402 4

17 8

25 8

PCH V5REF Filter

D2400

5
NC
ﬁ% BAT54DW X- G

PP5V_S0_PCH V5REF

& Fol | oner
(PCH Reference for
1

5V Tol erance on PCl)

C243
1Ul

by
X5

2TO

N
1

IR BB W <2 o

MAKE_BASE=TRUE
=PP5V_SO0_PCH V5REF

21

2y

402
PLACE_NEAR=U1800. P34: 2. 54mm

=PP3V3_S0_PCH VCC3 3_GPI O

218

PLACE_NEAR=HLRQ0- 134209408 ante: 2. 5amm |

=PP3V3_S0_PCH VCC3_3_HVCMOS

218

N 2
X7R- CERM
0402
PLACE_NEAR=UL800. V33: 2. 54nm

=PP1V05_S0_PCH VCCSSC

218

=PP1V05_S0_PCH VCCDI FFCLK

2117 8

PLACE_NEAR=U1800. AF34: 2. 54mm

NS P B 5" XIMDS B - m e _=PP1VO5_SO_PCH VOO O CLK
= 0. 1UH =1. 8V .
. _=PP1V8_S0_PCH VCCTX_LVDS . , 25 _=PP3V3_ S5 PCH VCCDSW. 2 =PP3V3_SO0_PCH VCC3_3_PCl C241%£2 1
0805 lg%__
6. 3V
NOSTUEE || METUT | 0 ST 'R2401 C%.“l%%’i St B -
?2%9 1 1 8:20%%9 1 8:2(;!]-9)? (5)% céﬁi,/: 2 or céé;\,/: 2 PLACE_NEAR=U1800. AF17: 2. 54nm
2% o 16 = os 0w 703 " 0402 =
X5R CERMEY 2 2 $8¥ cerm 2 $8¥ cerm 2201 PLACE_NEAR=U1800. T16: 2. 54nm PLACE_NEAR=U1800. BH29: 2. 54nm
603 040 0402 PLACE_NEAR=U1800. AMB7: 2. 54MM = =
PLACE_ NEAR=ULBOO. AVBT: 2. 21 _=PP1VO5_S0_PCH VCCI O SATA
%@mﬂgﬁéM#%WAwr 2. 54mm s
= 2« _=PP3V3_SUS PCH VCC SPI 2+ _=PP3V3_SO_PCH VCC3_3_SATA
l C2444 1] C2452:
» _=PP3V3_S0_PCH_VCCADAC R2450 PP3V3 SO PCH VOCA DAC F .., Cc2442 Cz2423: ey 9T
0 : . 9% o
1 2 = 619y 18y 5 5
2 VAl TAGESs, 3V CeRw 2 XTR g 2 EAR p
1/2’\21%‘” PLACE_NEAR=U1800. V1: 2. 54nm PLACE_NEAR=U1800. AJ2: 2. 54nm PLACE_N _UFl’ER f“%gRgU%éggj AC17: 2. 54mm
2450 : s 1 C2455 PCH VCCI O BYPASS
Tour L 1= | 008 (PCH USB 1.05V PWR)
629% - 1% 25 _=PP3V3_SUS PCH VCCSUS GPI O 215 _=PP1VO5_S0_PCH VCCI O USB
C * R
PLACE_N| 0. 148 2. 541 C2417U§ * C2414b'§ 1
%E@:H&E&U&E§ 7NE' g_afggb Al G}Sf;ﬂ;— 629 5
- oy oy
PLACE_NEAR=U1800. P22: 2. 54nm PLACE_NEAR=U1800. P28: 2. 54nm
PCH VCCSUS3_3 BYPASS )
(PCH SUSPEND USB 3.3V PWR)
2+ _=PP3V3_SUS PCH VCCSUS USB 2« _=PP1V0O5_S0_PCH VCCl O
CRI TI CAL
L2451
. _=PP3V3_S0_PCH VCC3 3 CLK R2€r51 10UH 0. 12A-0.360HM _ pp3v3 S0 PCH VCC3 3 CLK_F ., 1 C2484 (1 C2413 C2401 1 C2429 |[:C2414 |+ C2407 |+ C2463
1 2 PP3V3 SO PCH VCC3 3 CLK R 1 Y L2 NECK;W,DTH=0. 875" v 0, AUF  —— 0, 1UF 1008 —— —— 1WF —iF —IF 1
% GRS 87 o503 A 3 save] Tegeh el Team [ &
LW VOLTAGE=3. 3V 0402 535 402 402 402 402
402 1 1 . .
Ciog T PLACE NEAR=ULB08, PRARS108 voar 2. samm PUAC AR g Ty
20% 10% L = | = s P2, . 1
Gé}’a 2 2 }(é‘,;’a - PLACE_NEAR= ER&%U%HF AN27: 2. 54nm ~
603 402
PLAGE A REARE W 6635 3674 ™ armm PCH VCCSUSHDA BYPASS 2o _=PP1V PCH_V W
= s _=PP3V3RIV5_S0_PCH VCCSUSHDA
T80 CBCH D LA P 2441 C2420 1| C2428 2426 cz45ech49s3
PCH DPLLA PWR 1 1 1 1 1 1
. _=PP1V05_S0_PCH VCCADPLL R2g90 10UH-0. 12A-0. 360HM I(DP1V05 SQ_PCH \)/OCADPLLA E . 0.10F 2208 —— 222%'.;:: — 19 ——1UF 1UF
AN RS 2 68 m ol 7 s ks SHE G R
CRI TI CAL NO STUFF PLACE_NEARSULB00. P32: 2. 54mm | PLACE_NEAR=UIG0Q AT, 2. Smi— —————
1 = -ﬁ&;& y : t
C2491 (2492 A DR et 0 acer 2 ™
(Z = 1.2W PLACE ON SHORT SIDE BEHIND PCH) ,20% %, PCH VCCCORE BYPASS - - ’ o
AR 2 2 cBRm 2 200 =PP1V8_S0_PCH VCC DFTERM (PCH 1. 05V CORE PWR)
_ 2+ .=PP1V0O5_SO_PCH VCC CORE
PLAGEAE AR R 688 28 W wm cg414b9 1
= CT30% ——
CRI_TI CAL PCH VCCADPLLB Fil ter céﬂﬁ 2 C2460 1 1C2481 | C2482JiC2483
(PCH DPLLB PWR) ., do2 WO —— 1 o
Rzggl 10UH 0. 12A-0. 360HM  pp1\05 SO PCH VOCADPI(;;BmZZ’ PLACE_NEAR=UL800. AJ16: 2. 54mm | eé% > > %g%\(n > %g%\(n —F %g%\(n
NECR TH=0. 2
NEEKTVHEY PLACE, e T\‘UIBO—?J'@%%{%QZ' S J_
CR&I4C§§ . gEEﬂFF o _=PP1VO5_S0_PCH V_PRCC | O - LACE. ‘%ﬁéﬁ%ﬁé‘b‘b‘? AI27: 2. 54T
52600 TOF
(Z = 1.2WW PLACE ON SHORT SIDE BEHIND PCH) 20007 2 o%,
Taxt SR C2416 1 1C2417 C2430
_ 470 L 0 1UF g 10F
PLAGE MEAREALN 685 55724 o 302 2 o |2 1K com
= 402 2 0402
CEIZTAIf(%L PLACE, j”é%’:‘b&?sjg& 23&54”[?8?&'86 98. 2. 54 SYNC. VAGTER=DZ. CLEAN SYNC. DATE=03/ 107 201
.. =PP1V05_S0_PCH 10U 0.58A° 0. 350HM R2415 PP1V05_SO_PCH VOOCLKDM _FE ., B = o PCH DECOUPLI NG

1098AS- SM
(Z = 1.2MM PLACE ON SHORT SI DE BEHI ND PCH)
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1

24 8

=PPVCCI O SO XDP

CPU M cr o2- XDP

=PPVCCI O SO XDP

24 8

CRI TI CAL NOTE: This is not the standard XDP pinout. XDP  PLACE_NEAR=J2500. 52: 2. 54nm
XDP_CONN Use with 921-0133 Adapter Flex to 89 24 11 _XDP_CPU TDO R2510 51 ZANNA
s =PP3V3 SO XDP § J2500 support chi pset debug. XDP PE:CE lriu;vl;:u:;oo. }2311: 2. 54mm
NO STUFF DF40RC G0DR- 0. 4V 80 24 11 _XDP_CPU TDI R2511 51 2app L —
R2540" 6 N\ o e TEwW W%
1K \_/ XDP PLACE_NEAR=U1000. H59: 2. 54nm
5% 89 24 11 _XDP_CPU TMG R2512 51 ZANNA
#:Elﬁ\é\/ 5% 1/ 20w MF 201
S 402 , CRSEN AQ 15 o> RSEN (D XDP  PLACE_NEAR=U1000. J58: 2. 54mm
80 1LCET L Py 10 0 o=t | CPU CFG<16> o 0 80 24 11 _XDP_CPU TCK R2513 51 2 1
o 11 [Ty XOP_CPU PROY L OBSEN A1 — pd Bl OBSEN C1 CPU CFG<17> am o e MV
P d B P = XDP PLACE_NEAR=U1000. H63: 2. 54nm
O O B
( R2560- R2563) o 11 [Ty XDP_BPM L<0> CBSDATA_AQ o— 9ol oe CBSDATA_C0 CPU CFGe0> e oo 24 11 XOP CPU TRST L R2514 51 ANt
XDP_CPU: BPM 89 11 (TR)—XDP_BPM L<1> OBSDATA Al Py 12 I — OBSDATA _C1 CPU CFG<1> am
o0 1 [CEy—XDP_BPM L<d> R2560 [o) IAAAZ - il 14 g g I = e =
o0 11 gy XDP_BPM L<5> R2561 0 iaap2 Z: ;zzx Z: zz o0 11 [T)—XDP_BPM L<2> OBSDATA_A2 ~—— 10 01 e OBSDATA C2 CPU CFG<2> Ty o w0
50 1 [Ty—XDP_BPM L<6> R2562 0 LAAAZ S 50 11 Ty—XDP_BPM L<3> OBSDATA_A3 g 19 5 0 - OBSDATA_C3 CPU_CFG<3> ) 10 8
o0 11 [Ty XDP_BPM L<7> R2563 [o) IAAAZ s © Mooz 2d 5 ol v
5% 1/ 20W M 201
59 10 (TR CPU CFG<10> OBSEN B0 Py 27 2l et OBSEN DO CPU CFG<8> T 10 8
(R2564- R2567) 80 10 [T CPU CFG<11> OBSEN B1 Py 24 g g 23 OBSEN D1 CPU_CFG<9> P B
XDP_CPU: CFG 285 o042
o 10 [TR)—CPU CFG<12> R2564 (¢} LAAAZ XDP_OBSDATA B<0> OBSDATA_BQ o=t—210 01 ou OBSDATA_DQO CPU CFG<4> 10 89
o T CPU Cre1a RO565 0 i e L TR XCP_CBSDATA B<1> CBSDATA B1 | | ee 10 ol ee | | CBSDATA DI cuocss e
50 10 [Ty CPY_CFG<14> R2566 [¢) LAAN, | 4 N
e 10 [Ty CPU CFG<15> R2567 0 AN Z pEow w20 XDP_OBSDATA B<2> OBSDATA B2 10 01" gt OBSDATA D2 CPU CFG<6> o e
5% 1/20W M 201 XDP OBSDATA B<3> (BQDATA:BB hEd 34 06 35 - (BQDATA_DB CPU CFG<7>. 10 86 XDP PLACE_NEAR=R1841. 1: 2. 54nm
o G A0 TTor Gt = yanv] | R2515 [¢) LAANAZ s%u Tpff?quﬁowzli am 7 e
won MH—CPUPWRED o R2500 Ak _iAap 2 59 XDP_CPU_PWRGD PWRGDY HOOKO - P gm | TPCL K/ HOOKA _ss XDP_CPU_CLK100M P :
A N = - —557 - 0 O XDP PLACE_NEAR=R1840. 1: 2. 54nm
—NEAR 0:2.54mm A XDP_CPU PWRBTN L HOOK1 - 00l o | TPCL K#/ HOOKS s XDP_CPU_CLK100M N R2516 0 1anp 2 _ITPXOP GLKIOOMN am e
412418 PM PWRBTN L R2502 0 1 VCC_0OBS_AB 45 o4 VCC_OBS_CD S% 120w M 201
] = . T2, 54mm 5%  1/20W W 201 XDP_CPU_CFG<0> HOOK2 - 46 o - RESET#/ HOOK6 XDP_CPURST_L XDP  PLACE_NEAR=U1000. G3: 2. 54mm
XDP XDP_VR READY HOOK3 - A 5 o4 - DBR#/ HOOK7 XDP_DBRESET L 11 24 25 89 | R2505 1K 1 2 CPU RESET L am s
w210 CPU CFC<0> L TUA, e S sd 5 oo NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on PCH Support Page oW o
= ! T 44 24 =SMBUS XDP_SDA SDA P 52 51 - DO XDP_CPU _TDO
xOP CE—=SMBUS 00 Yany EEEZEY
S M PCH SYS PWRGK RR504_ 330 s npp 14 20 [Ty =SMBUS XDP SCL Ta% - 00l - TRSTn XDP_CPU TRST L D 1 2 00
an 5%  1/20W W 201 29 S5 - IDI XDP_CPU TDI oy
00 20 11 (@} XOP_CPU TCK TCKQ o Sﬂ_g g T BTV XDP_CPU TG @: e
(Res2 ) R Depd Rl XDP_PRESENT#
0- R2537 XDP XDP
XDP S| GNALS xoP PCH SI GNALS C2500 * 1 C2501 ;
ok - 61 M\ 63 i PCH SI GNALS Non- XDP Si gnal s
24 qooT}—XDP_DAO_USB EXTA CC L R2520 33 1aaA 2 XDP_DAO PCH GPI 069 USB EXTA OC L am = 10% N 109
2 ¢ooT}—XDP_ DAL USB EXTB COC L R2521 33 IAAAZ 5:”“ oW M 291 ypp DAL PCH GPI O40 USB EXTB OC L am e = xR ooy 2 9908- 2516 2 xik ceRm
2 qOm}—XDP_DA2_USB EXTC CC L R2522 33 IAANZ S uzow W 29! XDP DA2 PCH GPI O41 USB EXTC OC L T 0 20 19 (OOT}—XDP_DAO_PCH GPI 69 USB EXTA OC L R2590 0 1 2 USB EXTA OC L am «
2 (oon}—XDP_DA3_USB EXTD CC L R2523 33 LANN 2 5:”“ vzow W 29! XDP DA3 PCH GPI O42 USB EXTD OC L am e J_ 20 19 ¢OOT}—XDP DAL _PCH GPI 040 USB EXTB OC L R2591 o) 1%2 S%  zow w 201 USB EXTB OC L 7 8
St HEOW w20 = 2+ 19 [D_XOP_DB2 PCH GPLOI0 AP PVR EN R2596 0 i p\Np2 0 VEW W AP _PVR EN = S
2 (m}—XDP_DBO_USB EXTB OC EHCI L R2524 33 LAAAL XDP_DBO PCH GPl 043 USB EXTB OC EHCI L am e 20 19 (OOT}—XDP_DB3 PCH GPI Ol4 SDOONN STATE CHANGE R2597 0 1 o % MEOW M 29%ShoOoNN STATE CHANGE @@ 25
26 ¢ooT}—XDP_DB1 USB EXTD OC EHOI L R2525 33 LAANZ 5% uzow M x@ DBl PCH GPI Q9 USB EXTD OC EHCI L 10 . . . AN
- YoP DB2 AP PUR EN R2526 33 i ANz T YoP DR2 PCH GPI GLO AP PWR EN @™  NOTE: This is not the standard XDP pinout. i gy XOP DC3 PCH GBI 019 SATARDRVR EN 7Ly Y y Y\ S — SATARDRVR EN @ -
2 I"I@ XDP_DB3 SDCONN STATE CHANGE R2527 33 1 \nApz o V2% Wpp 385 PG GPIOL4 SDOONN STATE GHANGE m@ 15 2 Use wi : h 2.21' 01133 ,k’-)\dapt er Flex to ros °
5% 1/20W W 201 support chipse ebug. XDP_DCO_PCH GPI (P8 | SOLATE CPU MEM L 70 [9) 1
2 qon—XDP_FQO R2528 33 DY VNV XDP_FCO PCH GPI QL5 am= pp p g 24 20 (T} LAAN Ao L SOLATE CPU MEM L oD
>—XBP_DC2_PCH GPI Q21 _DP_AUXCH 1 SQL R2572 DP_AUXCH |
2 (o222 _FCL R2529 33 iapapA2 XDP_ECL PCH GPL Q0 20 24 2“7 AN S T e isa D * =
T VT R T <M 24 20 (oo XDP_FCL_PCH GPI Q0 R2574 1K 2 TBT. EVENT_| 2
21 (rmy—XDP_DX0_| SALATE CPU MEM L R2530 33 IAANZ XDP_DCO_PCH GPI O28 | SOLATE CPU MEM L flouiny °
20 24
2 [Oy—XDP_DCL_MXM GOCD R2531 33 1anp2 Z: i:izx N“’: zz XDP_DC1 PCH GPl 0B5 MXM GOOD o> PCH M Ccro2- XDP _-eeavz s5 xop .
21 —XDP_DC2 DP AUXCH | S R2532 33 LAANZ XDP_DC2_PCH GPI 021 DP_AUXCH | SO o 17 2
2 [Tgy—XDP_DC3 SATARDRVR EN R2533 33 IAAN2 S% 2w W 201 XDP DC3 PCH GPI 019 SATARDRVR EN oo 7 = CRI Tl CAL
2 [Ty—XDP DD _DP GPU TBT SEL R2534 33 IAANZ S MEOW M 2%%pp ppo PCH GPI 086 DP_GPU TBT SEL oD XDP_CONN
2 [—XDP_DDL_JTAG ISP TCK R2535 33 LAAAL S%  zow w 291 XDP DDl _PCH GPI 37 JTAG | SP_TCK oD =0 = J2§50
S HEowswE 20 DF40RC- 60DP- 0. 4V 26 20 (OoT}—XDP_DD1_PCH GPI GB7 JTAG | SP TCK R2575 0 inap2 JTAG I SP_TCK 20
26 [rEy—XDP_DD2_AUD | PHS SW TCH EN R2536 33 1 2 DD2_PCH_GPI OL6_AUD | PHS SW TCH _EN_PCH o 2 2 M ST-sm 20 20 (OOT}—XDP_DD2_PCH GPI OL6_AUD_| PHS SW TCH EN PCH R2576 0 1 o %% 120W Ay | A% sw TeH EN PCH oD = 2
24 XDP_DD3 _ENET_LOW PWR R2537 33 1 o % M2OW M @b DD3 PCH GPI 049 ENET LOW PWR PCH 62 () 61 A 05
™ NN o0 fooT 20 2¢ O 21 20 ¢oom)—XDP_DDB_PCH GPI 049 ENET LON PVR PCH R2577 [¢) IAAA Ao ENET LOW PWR_PCH, oo © 20 25
PCH XDP Signal |solation Notes:
] 1
- Following Intel’s Debug Prot Design Guid for HR and CR v1.3 TP_XDP_PCH OBSEN A<0> OBSEN_AQ P 4 gg 3 OBSEN_C0 XDP_FCO 24
doc id 404081. TP _XDP_PCH OBSFN A<l> OBSEN A1 pibd 5 o OBSEN C1 XDP_EC1 2
Initially, stuffing both 33 and 0 ohns and validate whet her - 5387 -
it is functional in that state, else add BOM options. 24 _XDP_DAO USB EXTA OC L OBSDATA_AQ ——30 0 o= OBSDATA_C0 XDP_DC0 | SOLATE CPU NEM L 20
h — — — —
- Fo‘r OIJtSOI a’t ed GPIGs: ) 24 _XDP DAl USB EXTB OC L OBSDATA Al o——10 0 o OBSDATA _C1 XDP_DC1 MXM GOOD 24
- put’ non-XDP signals require pulls. M6 o2
- 'Qutput’ PCH XDP signals require pulls. 24 _XDP_DA2 USB EXTC OC L OBSDATA_A2 o=——90 01" o OBSDATA_C2 XDP_DC2 DP_AUXCH | SOL 2
- > > -
24 _XDP_DA3 USB EXTD OC L OBSDATA_A3 Py 19 5 0 - OBSDATA_C3 XDP_DC3 SATARDRVR EN 24
>0 > -
29 5 o o« _=PP1V05_SUS PCH JTAG
TP_XDP_PCH OBSFN B<0> OBSEN B0 =00 01 OBSEN DO TP_XDP_PCH OBSFN D<0>
TP _XDP PCH OBSFN B<1> OBSEN B1 Py 24 5 042 OBSEN D1 TP_XDP_PCH OBSFN D<1> XDP  PLACE_NEAR=J2550. 52: 2. 54mm
MR s |
f O O 24 17 _XDP_PCH TDO R2550 51 2 1
R252x, R253x, R257x and R259x shoul d be placed where signal path 2 _XDP DBO USB EXTB OC EHO L OBSDATA_BO *=— 10 O — o OBSDATA_DO XDP _DDO DP GPU TBT SEL 2 A
needs to split between route from PCH to J2550 2o _XDP_DB1 USB EXTD OC EHCI L OBSDATA_B1 =10 012 o=t OBSDATA D1 XDP_DDL_JTAG | SP_TCK 20 XDP  PLACE_NEAR=UL800. K5: 2. 54nm
and path to non-XDP signal destination. D E - 2 w7 XOBPCHTD R2S8L St 2 AAAA s
24 _XDP_DB2 AP PWR EN OBSDATA_B2 Py M6 042 e OBSDATA_D2 XDP_DD2 AUD | PHS SW TCH EN 24 XDP  PLACE_NEAR=U1800. H7: 2. 54nm
24 _XDP_DB3 SDCONN STATE CHANGE OBSDATA_B3 o——10 01 o OBSDATA_D3 XDP_DD3 ENET LOW PWR 2 24 17 _XDP_PCH TNVB R2552 51 2 app L
XDP 34 37 5% 1/20W M 201
O O
ALL SYS PURGD R2584 1K PVRED RGDY HOOK XDP  PLACE_NEAR=U1800.J3: 2. 54
7 4 MD—AL 2 B NFARSI9550. 3072 5 VN —sr—rson %ot XDP PCH S5 P 0 - 4o o—e L TPCLK/ HOOKA AP_XDP PO KA 24 17 _XDP_PCH TCK R2556 51 2 1 B i
XDP_PCH PWRBTN L HOOK1 -] 1 e | TPCI K#/ HOOKS  TP_XDP_PCH_HOOKS v NN
XDP o= O O o= 5%  1/20W W 201
e oM PURBTN L o . s VCC_OBS_AB 45 ot VCC_0BS_CD 1
PLACE_NEAREU4900. PI7: 2. 54mm 5% 1zow W 201 TP_XDPPCH HOOK2 HOOK2 - 40 04 - RESET#/ HOOK6 XDPPCH PLTRST L am = 1K series R on PCH Support Page =
TP_XDPPCH HOOK3 HOOK3 - 40 oL - DBR#/ HOOK7 XDP_DBRESET L oD 11 24 25 89
9 6 o NOTE: XDP_DBRESET_L pulled-up to 3.3V on PCH Support Page
44 24 =SMBUS XDP_SDA SDA Py 16 o2 - DO XDP_PCH TDO am v o2
44 20 [TEy—=SMBUS XDP SCL sal - 546 o IRSTn TP _XDP_PCH TRST L SYNC” 'I\ﬁSTEF‘EDQ KeRLER SYNC DATEZ0L/ 13/ 201
TCK1 NC. 56_0 o 55 . TDL XDP_PCH TDI 17 24
2 17 @OT—XDP_PCH TCK TCKO - 45 ol ; ™G XDP_PCH TVG @@ e CFU & PG" XDP
9 9 XDP_PRESENT# D= g e N i
O O - -
oot oo (3, povletne. oo
1 psEex
e S 4.18.0
0. 1UF —— —— 0. 1UF . .
1 ~ 7 i NOTI CE OF PROPRI ETARY PROPERTY:
X7R CERM 2 0998- 2516 2 X7R cERM
0402 0402 THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
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GPIOG'LGED Prevention PCH Reset Button Pl at f or m Reset Connecti ons

1 0o _=PP3V3_SO_SB PM
CRI TI CAL |8 1 ng%EF)O Unbuf f er ed R236381 — LPC RESET L o -
T, v 20 DRI RESET L 1 2 — LPCPLUS RESET L s
soress oM R ) Lo R2683 - i
2 20 o ry—ENET_LOW PVR_PCH 1PV 5 valZ ENET_LOW PWR o Mios" , 33 LRESET L
70 2 10 [y PM_PCH_PVROK r—es WA SMELRESEL Loy«
FW PWR_EN_PCH 5 3 FW PWR_EN . - 10 @ 116w
v ;2 gy o ’ R2671 b
A 1A 2 PCA9557D RESET L g -
5% XDP
4 1/16W
Mros" R216K89
= ’SI LK_PART=SYS RESET ANV XDPPCH PLTRST L @ =
— 1/16W
w0 =PP3V3 S3 PCH GPIO R28387 el
A 1 2 DPMUX LRESET L ey o
CRITICAL |8 A gil%éz SDCONN_STATE_CHANGE | SOLATI ON Vv
2 1Y, FER3VE 53 SDBUE ¢+ _ppovs S4 SME s we Vaos"
50%333 402 1 C2630
- TBT_PWR EN_PCH 1 7 TBT_PWR EN 20 3 * %" R2641"
o7 oy LPC_PVYRDWN L oy g v i o[- k470K .+ _=PP3V3_SO_RSTBUE Buf f er ed R2685
20 20 AUD | PHS SW TCH EN_PCH 5 3 AUD | PHS_SW TCH EN w TCTS208AFEAPE | 201 1/ 200 1 > SSD RESET_L w0
[aan A2 g o> coroeh S AN o>
70 25 18 [T PM _PCH PWROK B2 3 2 = 201, CRI TI CAL 1/51“‘/gw
&'D ) 1 —15 Mgzavhercos R2686 ¢ _ _ENET RESET L w
SDCONN_STATE CHANGE RIO o4 (7 U26864 PLT RST BUE L , 07 = eneT RESET L =2 RESET L {
2 / VAKE_BASE=TRUE A VAKE_BASE=TRUE
= ; 'R2680 Vot
Q640 C2680: 100K 402 — =TBT_RESET L .
SSVBN15FEAPE 0. 18 — ew = =D
Sorees N %37‘2 e LF R2688 Series R on Pg38, R3803
© oy’ : 0 AP_RESET L
_[ ® p— \/5\/%\/2 = o >
SSMENLSFEAPE SO STATE cranee (v O] B ] o 1 Mig‘y R2(393
SOT563 [V B = = 2 BKLT PLT RST L 86
% . YNV oD
12 oomSDCONN STATE crance sic O 3T |o VW
) < 402
. —pPav3 S0 RSTBUE Buf fered CPU reset
LPC 33MHz Cl ock Series Term nation oA QL NS o 02690
R2G55 10K Lagyereor
PLACE_NEAR=U1800. N52 37 20 19 18 17 8 ~=PP3V3 SO PCH GPIO 1 2
= 10y LPC_CLK33M SMC R ,\N\/z LPC CLK33M SMC oo - o M DB AUGO EN gy o 55 R BUE L — CPU_RESET L o
v VTT pul l up on CPU page
1/zow 2 'R2690
3% R2656 . C2690 1 3 100K
1o > LPC_CLK33M LPCPLUS R PLACE NEARFUIB00. PSS , 2 LPC CLK33M LPCPLUS (s @630 C2639 0. 1UF - Tiow
? SOD- VESM HF 0. 1UF %Szﬂ / 6
156w SSMBK15FV oy cEi 2 202"
PLACE_NEAR=U1800. P46 R‘2657 201 1 0201
LPC CLK33M DPMUX_UC R 2 LPC CLK33M DPMUX UC oo = 21 17 TE—DB_AUXCH | S
o IP_PCl_CLK33M OUT2 yZw 3T L = =
P R226259 10K =
« mmPCH_CLK33M POl QUT PLACE_NEARFULB00. P48 4 2 PCH CLK33MPOIIN oy i o 30w
M
156w 2201
M-
= PCH ME Di sable Strap
System RTC Power Source & 32kHz / 25MHz O ock Generat or ot tses TN a0 2 & pver st T o e Tretioa By,
VDDI O 25M A: SB power rail for XTAL circuit. OO| n- Cel 1 - VBAT (300- ohm & 10uF RC) 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.
: ) ) . _=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
No Coi n-Cel I : 3.3V S5 1Il?o20(:|‘»<20
GreenCl k 25MHz Power s =PP3V3_SO0_SYSCLK No bypass necessary 5%
Q620 oW
NO STUFF SSMBN37FEAPE 220
R2607 SoT563 i SPI _DESCRI PTOR_OVERRI DE_LS5V
0
1 2 SYSCLK 25M B_GND %
220 _=PP3V3RIV5_S0_PCH VCCSUSHDA
Et hernet XTAL Power (Unused on 15" NBP) 5% NECK-W DTH=0. s
aB AL Powar S PVDDL O SO 9BCLK sy DrbrhEkoy BTFeD. WK B N o] 9 | SPI_DESCRI PTOR OVERRI DE
TBT XTAL Power . _=PPVDDI O TBT_CLK : = 2 VBAT and +V3. 3A are [—n—lo ]
{ ] - internally ORed to °
NO STUFF ‘R2608 g 9 |create VDD_RTC_OUT. SSMSNS?Z _‘ E
C2624 1 C2622: C2620: C2602 1| U2600 +V3.3A shoul d be first H
Hinm 2% T Hiam 1/15w 71 SLG3NB148A avai | abl e ~3. 3V power % 17 02
CERM 2 CERM 2 M 2 X5R 2 TGFN 267 s
ERY R ey 2402 40558 CRI 1QFCAL to reduce VBAT draw. Pl DESCRI PTOR OVERRI DE L *
11 [ yppio 25M A 32KHZ Al 12 SYSCLK_CLK32K_RTC o 2 4 E—2 e s A e 1
6| TR T e =
= 14 |voDi 0 25MC  25MZ ALS g SYSCLK CLK25M SB i o SYNC NASTER=D? KEPLER SYNC DATE=01/ 13/ 201
C%26P%5 R2§05 25Mz 8| &g TP SYSCLK CLK25M ENET e ;
2 |1 SYSCLK_CLK25M X2 1 2o SYSOLK CLK25M X2 R 4. 3 |x 25Mz_ 15 SYSCLK_CLK25M TBT w501 Chi PS et SUppOI‘ t
_LL, l ORI TI CAL ek NO STUFF - lx _=PPVRTC G3_QUT , |W89 I'D
S0V - 1 1 -
g T ne Y2605 NE-LF 1R|\%606 vmg:;jfw ¢ For SB RTC Power d} Appl e I nc.
: Ne ggsozoxéwz 12PF- 20PPM iliow 20 P 1C2610 S 4.18.0
C%26P('):6 © L4027 NEIE — i}gg NOTI CE OF PROPRI ETARY PROPERTY:
1|2 SCLK_CLK25M X1 2 %E?M THE | NECRMSTL ON CONTA| NED HEREI N | S THE
L, NOTE: 30 PPM crystal required TTET%CENi?ﬁIiIG?FiESS%F&h;G]INMCO\EI DENCE 26 OF 132
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BOM GROUP BOM OPTI ONS
HUB_ALLREM HUB_NONREML_0, HUB_NONREMD_O
HUB_1NONREM HUB_NONREML_0, HUB_NONREMD_ 1
HUB_2NONREM HUB_NONREML_1, HUB_NONREMD_O
USB MJUX FOR LS/ FS | NTERNAL DEVI CES B 3NOWREM B NOWREML 1 H0B. NONREND, 1
BYPASS=U2700. 36: : 2MM NON_REM 1 : NON_REM 0 STRAP PI N CFG

—pp3 s3 B HUB BYPASS=U27000. 5: : 5MM
26 8 =

P B

C2700 * 1 C2702 CANNOT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STARPPI NG, PROGRAM NON_REMOVABLE DEVI CE REG STER 09H
4. 7UF —— —/—0.1UF
* = = 0.1u
o3V, , 16V
X5R X7R- CERM

BOM TABLE

J_ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM COPTI ON
L BYPASS=U2700. 10: : 2MM CRI TI CAL
= BYPASS=U2700. 29: : 2MM 33850824 1 USB HUB 2514B u2700 USBHUB2514B
BYPASS=12700_23: : 5MM BYE, 33850923 | 1 | use Hue 25138 w700 CRITHCAL USBHUB2513B
VDL CRI Tl CAL
C2704 C2705 * C2706 * PPUSE HUB2 ve 33850983 | 1 | use HUB 25128 U2700 USBHUB25128
RO 018 —— 0. 1P 0. 1P W NCLTNE W OTFEG. 21 15" MBP ENG NEERI NG USE USB2513B PRODUCTI ON: USE USB2512B
o3, L oY o oY o VAR L2713 | 2714 MBP OG ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B
603 402 402 040 PPUSB HUB2 VDDLVBPLL
METU e 2 TS T
1 RILES BYPASS=U2700. 5: : 2MM [ A A[R]R]8] ] B] vamAe ev L2711 | ce712 [P MRew |2 E
1 .5:: 040 02
= _ .. . 1UF 1UF
24 000mS 16PE BYPASS=U2650. 23: : 2MM Vs3I 5 & 0, tu 1UF
i NLs T I 2 o ceru 2 jen
0 E S
CRI TI CAL 2 |4 CRI TI CAL SYMVER 1 © ‘ ~PP3V3_S3 USB_HUB
) 2709 * L 2710 L2700 2l N
18PF % % 18PF UsSB2513B = ]NCETLFF 1NCETLFF 1NCETLFF 1NCETLFF 1chsTu:l: 1chsTu:l:
5% R2700 £y R2701 o R2716 ["R2717 R2718 |"R2719 R2722 R2723
e o 2 2 0% ceru 100 " N 10K 10K 10K 10K 10K 10K
HUB_NONREML_1 HUB_NONREMD_1 0402 LA IMo 0402 L 2 USB HUB TEST TEST USBDM _DN1/ PRT_DI S_ML USBHUB DN1_N a0 ; o0 ot ot o0 s s
= ~ = -~ , N OMT  UseoP DNU/PRT DI S P1|2 USBHUB DNI P BLUETOOTH FOR 15" MBP & MBP OG e e e e e e
R2702" 'R2703 P 16w 2 USB HUB RESET L 26 | RESET* — _DiS P O ° rod 02" 62" 62" 62" 362"
= — = 3 e EE— 2 2 2 2 2 2
116w VE-LF
10K 10K - M- LF - - 402 BDM DN2/ PRT_DI S_M2| 2 USBHUB DN2_N
S ET RS ca USB HUB XTAL1 33 | XTALI N CLKI N £BDP7DNZ; iy §*P7 " USBHUB DN2_P Z: TRACKPAD/ KEYBOARD FOR 15" MBP & MBP OG
VE-UF V- UF USB HUB XTAL2 32 | xTALOUT - =2 > 26 5 ___USBHUB DN3 N
405, , #o02
USBDM _DN3/ PRT_DI S_MB|_© USBHUB DN3 N 926 26 9 USBHUB DN P
B H IREI 28 o = o "
USB HUB NONREMD SUSP_I ND/ LOCAL_PWR/ NON_REMD USBDP_DNa/ PRT_DI S_P3| 7 USBHUB DN3 P oo SMC DEBUG PORT FCR 15" MBP, IR for MBP OG
USB HUB NONREML 22 | SDA/ SMBDATA/ NON_REML 26 9 USBHUB DN4 N
NS USBHUB DIV N & °* N FOR 15" MBP, SMC DEBUG PORT FCR NBP OG USBHUB DN4 P
HUB_NONREML_O HUB_NONREMD_O USB HUB CFG SELO 24 | SCL/ SMBCLK/ CFG_SELO NCL® USBHUB D\4 P oo g 26 9
R2704* 'R2705 B_HUB CFG SEL1 25 | HS_I ND/ CFG_SEL1 PRTPWRL/ BC_EN1*| 12 TP USB HUB PRTPWRL 26 9 USBHUB DN2_N
10K 10K PRTPWR2/ BC_EN2*| 16 NC USB HUB PRTPVR2 ;
;:?? %fﬁ“ i PRTPWR3/ BC_EN3*| 18 NC USB HUB PRTPVR3 . =PP3V3 S3 USB HUB 526 260 USBHUB DN2 P
ot , , o2 |302K7O7 NGL_20 B_HUB PRI 7
?7’“1% |pu  OCSI*yi TP USB HUB ocsi X
e |pu  OCS2*lyl7  NC USB HUB OCS2 ; Il?o2K708
= |pu  CSC3*jye  NC USB HUB ocs3 ; 5%
| PU NG 21 NC USB HUB OCS4 ; ELO;E!
2
RBI AS|_35 _ USB HUB RBIAS
15" MBP USES 197S0181 FOR Y2700 DUE TO HEI GHT LI M TATI ON 2
B HUB VBUS DET
MBP OG USES 19750284 FOR Y2700 TO SAVE COST VBUS_DET] 158 HUB VBUS AL
CKPLUS_WAI VE=Ndi f Pr_badTer m USBDM_UP|_3C USB HUB UP N g v ['R2709
USBDP_UP| 31 USB HUB UP P Yea:im IR }iK TO CONNECT TP/ KB TO PCH XHCI
R THRM_PAD PCH PORT 7 (El‘U 1) iaew NOSTUFF R5701 & R5702, STUFF R2720 & R2721
B e = e e 5 2402 NOSTUFF
R2720
L o 10¢mryUSB_EXTD XHO N LAAA 2 USB TPAD RN ¢y a0 o
= NOSTUFF 596
'R2712 TO PCH XHCl R2721 o TO TP/ KB
o o 10cmryUSB_EXTD XHCI P LKA 2 402 USB TPAD R Py ae
o i
L 402 -

USB HUB RESET L ¢

BYPASS=U2700. 26: : 2MM

s _=PP3V3 S3 USBMUX

C2760
0. 1UF —— 9
BT %
=
19 USB EXTB EHCI P 402 S |m vl 1 USB EXTB P —
PCH PORT 9 (EHCI 2) i@D—=2 2B =0 F T reo w2 e BaE =D " TO CONNECTCR
Pl 3USB102ZLE RS o
10 usi HOl 7 ToN PLER
PCH PORT 1 (XHCl) #@D— 22 o2 e sl RTcA TeE
PULL- UP TO 3.3V SUS ON PCH PAGE, SEL PIN IS LEAKAGE- SAFE USB HUB & MJUX
8 ~OE* SEL| 10 USB EXTB SEL XHCI 17 T G e
 S— am
@D SEL=0 CHOOSE USB EHCI 2 PORT PCH GPI G60 Appl e Inc. 051- 9589
o SEL=1 CHOOSE USB XHCI PORT ® v =
4.18.0
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USB XHCI / EHCI 2 PORT MJUX FOR EXT B —




P1V5CPU EN =
MEWTT_EN =
MEM RESET L =

. =PP5V_S3

NOST!

Cc28

(I
(I
[

VTT ensures clean CKE transition,

| SOLATE_ CPU MEM L GPI O state during S3<->S0O transitions detern nes behavior
WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails,
WHEN LOW CPU 1.5V follows SO rails,

SOLATE_CPU MEM L + PM SLP_S3_L)
SOLATE_CPU MEM L + PLT_RST L)
SOLATE_CPU MEM L + CPU_MEM RESET L

* PMSLP_S4 L
* PM SLP_S3_L

70 61 0 38 3 10 7 —PM_SLP_S4_L
CPUVEM_SO
'R2805
10K

o
2 2

¢ P1V5CPU _EN oo e

of signal s.
MEM RESET_L not
MEM RESET_L i sol at ed.

CRI TI CAL
s =PP3V3_S3_MENMRESET CPUMEM _SO
CPUVEM_SO (32 05 |2l
R2801* SSMEN1 FEAE!:G’E kn
100K —
9%
180 N
b5, 2[6% 5]
CRI TI CAL PIVECPU EN L L CRITICAL
CPUMVEM 8(()) ols sl N gz’)%l\/EM SO
SSVENBPERE |2 1| SSVBNISFEAPE
sorse3 | Kh > | Sors63
= t—
M- X
5[G™” STz Z1S © G|5
- | SOLATE_CPU_MEM L ¢ PMSLP S8 L ermyruo a0
CPUMVEM_SO
= '<R2810
10K
5%15}4\/
Z%QL
MENRESET CRI Tl CAL ¢ VEWTT EN o -
CPUMEM _SO
CPUVEM_SO CPUVEM_SO 10 |0
R2815! R2802! SSMBNLSFEARE |k
100K 10QK =
i i
ibgvz ibgvz 2[c% s T
CRI TI CAL CRITI CAL M2 1T EN L L CRI TI CAL
CPUMEM _SO CPUMEM_SO
CPUMEM SO ?8_00 |2<6 3_2| 810
815 SSMBN15FEAPE NMEN15FEAPE
SSMBN15FEAPE sorse3 | KA > | Sors63
SOT563 N 1 —
[Y M- M-
x® 2[G7 STy 1S G5
o[ BT |o PLT_RESET L rmuo 2
UFFE [ =
1
0. 047JL_J|7: CRI TI CAL
T CPUMEM SO
by 815
SSMBN15FEAPE
= s VEMRESET | SOL_LS5V_L "’o SOT563

%

i sol at ed.

161411 0 =PP1VS_S3_CPU VCCDDR

u =MEM RESET_L M RESET_L ol T8Te NEM RESET_L gy 26 20 50 st
— n =TRUE < i)
CPUMEM_S3
R2817
1 O 2
%
1/16W
MFZLF
402
Step | | SOLATE cPU MEM L | PLT RESET L | PM SLP S3 L | PM SLP S4 L | CPU MEM RESET L MEM RESET L MEMVTT_EN |P1vsCPU_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
s3 3 0 0 0 1 X 1 0 0
4 0 0 1 1 X 1 0 1
to 5 ) 1 1 1 0 (*) 1 1 1
6 ) 1 1 1 1 1 1 1
SO 7 1 1 1 1 1 CPU_MEM RESET L 1 1

(*) 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

NOTE:

In the event
transition.

nmust

deassert
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2 MEM B A<6> L3 | a5 pe| @ MEM B DQ<35> ,,, _MEM B A<6> L3 |5 bl MEM B_DO<43> 5. _MEM B A<6> L3 |5 oS MEM B DQ<51> ", .., MEM B A<6> L3|a5 pe| B MEM B DO<59> ;556
%% _NEM B A<5> M |6 sl @ MEM B DQ<34> .., _MNEM B A<5> M |4 bl MEM B DQ<42> ., _NEM B A<5> M |pg poe| & VEM B DO<50> %" MEM B A<5> M |ag pee| 9 MEM B _DO<58> ., 5+
22 _MEM B A<8> M|, N/ Dl E4 MEM B DQ<39> 5, _MEM B A<8> M|, Ne/Doi| B2 VEM B DO<47> 'y, NEM B A<B> W |,y N/ D B4 MEM B DO<55> 55, MEM B A<8> M|, NF/ Dl E4 MEM B DO<63> 4, 40
0 MEM B A<7> N [pg N/ Dos| E2_IVEM B_DQ<38> ;2.0 MEM B_A<7> N9 | g N/ DOs| E9_VEM B_DQ<46> % _MEM B_A<7> N |4 N/ DOS| B9 VEM B_DQ<54> 5. NEM B A<7> N |4 NF/ DQS| E9_MVEM B_DQ<62> 1z 50 0
$5° MEMB A<9> M |9 nNF/DGel 8 MEM B DO<37> 1.5 MEM B A<9> M |, NF/ Dl D8 MEM B DO<45> 1o, _MEM B A<9> M |, NF/DGe[ D3 VEM B DO<53> o, MEM B A<9> M|y NF/DQsl 2 VMEM B DO<61> .50 B
3g§ $# _MEM B A<10> M8 |a10/ap nF/DQ7) B8 VEM B DQ<36> ;. _MEM B A<10> $ AL0/ AP NF/DQ7| E8_MEM B DQ<44> 5, _MEM B _A<10> $ AL0/ AP N/ D7) B8 MEM B DO<52> ;5 _MEM B A<10> $ AL0/ AP NF/ Q7| E8_MEM B DQ<60> ;54
‘7 _MEM B A<11> M8 MEM B A<11> MEM B A<11> MEM B A<11>
0 22 M B Aclos 18| s O NEM B DCS P<4> .5 \ eV R Ac125 K8 | ars bos| 4 MVEM B P<5> s VEM B Aize KB ars bos & MVEM B P<6> 4o NEM B ASIZe K8 ] o bos 4 MVEM B P<7> 4
$ 3,, ME A12/ BC* > VEM B Neas Al12/ BC* > VEM B Ne5> . NEM B A<12> 8 |12/ per > VEM B Ne6> . NEM B A<12> O |a13 per > VEM B Ne7>
%% MEM B A<13> M| a3 oes o> VEM.B DB N<d2 3 “\Ev B A<13> M| i oes o> VEM B_DCB <52 3 “VEv B A<13> M| w3 oes o> VEM.B_DCB _N<62 3 “\Ev B A<13> M | w13 oo 2 VEM B DOB N<7> 4 o0
£z _MEMB A<14> N8 |y DM TDGs|_B8 o 2% VEM B_A<14> N8 | a4 pwv TDgs| B8 90 9 21 90 12 _VEM B_A<14> N8 | a4 pwv TDgs| B8 052315012 _VMEM B A<14> N8 | pqg pm Togs| B8
i e L s L s L e . L
2% MEM B A<15> J8 | ms N TS | A8 e = 00 22 31 2012 _VEM B_A<15> I8 | o15 N TG [ A e = w0 32 5130 12 _VEM B_A<15> I8 | o15 N T | A e = o0 32 31 30 12 _VEM B _A<15> I8 | n5 N TOE | A e =
#3 _MEM B BA<1> 33 |gao cs |8 MEM B CS L<1> ,,,, MEM B BA<1> I3 |pag cs* L8 MEM B CS L<1> ,,,, MEM B BA<1> I3 |gpg cs* W8 MEM B CS L<1> ,,,, _MEM B BA<1> I3 |gpg cs B MEM B CS L<1> 1oaf
83 M B_BA<0> K9 |pa1 ke [ GLONEM B_CKE<1> z gz M B_BA<0> K9 |pa1 ke [ GLONEM B_CKE<1> j gz M B_BA<O> K9 |ga1 cke [GIOMEM B_CKE<1> g:gi‘;z M B_BA<O> K9 |ga1 ke [[CLONEM B_CKE<1> ;o ofa0
i J4 2 J4 2 J4 23 J4
plf MEMB BA<Z> 2 ew k|8 VEM B_QLK_P<1>., ,, ;M B BA2> 34 je0 o |F8 VEM B_CLK P<1>,, ., ;rieM B BA<2> J4 jpnp | F8 NEM B QLK _P<1>,, o, ;oM B BAS2> 4 jeno o[ F8 NMEM B QLK _P<1> ., 5 oo
B2 VEM B RAS L Filmas ¢ pE MEM B CLK Nel>, . MEM B RAS L Fémas: o P& MEM B CLK N<1>, 5 MEM B RAS L F4 s a¢ b= MEM B CLK N<1> o0\ MEM B RAS L Fimase o [h® VEM B_CLK N<1>,; 50 ofo0
ggi?M—CASLG‘CCAS* AL waz s VMEM B CAS L 4 cas AL wa i VMEMB CAS L ] cas AL wamnwi VEMB CAS L ] cas AL
wb MEMB VE L P ver Hag¢ NG w05 0012 NEMB WE L HA]yes RN oo MEMB VE L H]ye TN a0z MEMB VE L Hye TN -
? 86 % =%
45 MEM B QDT<1>@ | cor e i?$ % 5z 1 12 MEM B_ODT<1>@ | cor ne| ESne 2 5z 51 12 MEM B_ODT<1>@ | cpr ne| PSine w2 51 12 MEM B_ODT<1>@ | cpr el ARG
2 F. F. F. F.
z NC 20 e NC 20 NG 20 H NG
FT F1 F1 F
VSS! ::? NC vss VSS! —XNC vss VSS! —XNC vss VSS! X NC
833 a[3|sl2ie|e|8l2|2|elg| B[8|a|s|S als|slziz|e|8l2(2|lg| B|8|8|3|S als|s|z(z|eBl2lzis|g| B(8|8|)s
SDRAM Bypassi hg (NOTE: 2x 2.2uF and 3x 0. 1uF per chip)
SYNC MASTER=D2 KEPLER SYNC DATE=01/13/ 201 A
211 C3220:| C3221: C3230: C3231: 1 C3203 |1 C3204 |+ C3205 [+ C3213 |1 C3214 |1 C3215 [+ C3223 |1 C3224 |1 C3225 |1 C3233 |t C3234JiC3235 =3
2UF — 2720F L 272U L 22UF L 2our L Lo durT Lo 1o Lo iuFT L g dUF L0 1UF L0 1UF L0 iUF L0 1UF L0 1UF -0 1UF -0, iUF 0. 1UF DDR3 SDRAM Bank B 2 OF 2
BT BT 2% 7] 2% 7] BT T, 8% T, &% T, &% T, &% T, 8% T, 8% T, &% T, &% T, &% T, 8% T, &% T, 8% DRI NOEER
YR Y YR Y YR Y YR Y YR Y B B B B B B B B B B B B d} Appl e I nc. 051- 9589
° "74.18.0
J:‘ NOTI CE OF PROPRI ETARY PROPERTY:
C32401| C3241: C3250: C3251: C3260: C3261: C3270: C3271: 1 C3243 |1 C3244 |1 C3245 |1 C3253 |1 C3254 |1 C3255 |1 C3263 | C3264 |+ C3265 |1 C3273 (1 C3274 |+ C3275 THE_| NECRVATI ON_CONTAINED HEREI N | S THE
2.2UF —— 2. 2UF —— 2. 2UF - 2/ 2UF - 2. 2UF —— 2. 2UF —— 2.2UF 4 2 2U0f - L0 1UF -0 1UF ——0 1UF -0 1UF ——0 1UF ——0. 1UF ——0. 1UF ——0. 1UF ——0 1UF ——0. 1UF ——0 1UF 0. 1UF HE POSLOSIR AGREES 1O THE FOLLOW NG
20% 200% —— 20% —1— 20% —1— 20% —1— 20% —— 200% —— 20% —— —1— 10% —1— 10% —1— 10% —1— 10% —1— 10% —1— 10% —1— 10% —T— 10% —1— 10% — 10% —T— 10% —1— 10%
oV, 10 5 1Y 5 1Y 5 1Y 5 10 5 18 5 1Y 5 2 &3V 2 GdV 2 83V 2 &3V 2 &3V 2 &3V 2 GdV 2 &3V 2 &3V 2 &3V 2 &3V 2 G2V | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 32 OF 132
xR CAEEQA xR CAEEQA xR CAEEQA xR CAEEQA xR CAEEQA xR CAEEQA xR CAEEQA xR CAEEQA >2(31 >2(31 >2(31 >2(31 >2(31 >2(31 >2(31 >2(31 >2(31 >2(31 >2(31 201 11 NOT TO REPRODUCE OR COPY I T
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JEDEC 4. 20. 18 Unbuffered SODI MM Raw Card F spec recommends 36 Ohmtermto VIT for CS,CKE, ODT and 36 Chm for BA, A RAS, CAS, W\E

=PPOV75_S0_MEM VTT_A

s
0w MEMA CS L<1> RP3305 36 1,,\n 0 - ]
A = 36 4 5 5% 1 W 4X0201
90 28 12 @—M_A_SKE<“> A AN 3
% 29 20 12 D) NVEM A A<0> 36 2/\/\/\/ 7 5% 1/32W 4X0201 1 C:3300
%0 20 20 12 rEy—MEM A_A<7> RPSSU6 36 7__5% 1732W 4%0201 0,,47UF
% 20 20 12 [Ty NVEM A A<5> RP3303 36 1 AAA, g 5% 1/32W 4x0201 P ANV
% 29 20 12 (D) MEM A_BA<O> RP3SUZ 36 1 g 5% 1/32W 4x0201 So7
w2 oy MEM A _ODT<0>  RPSSUL 36 2 7__5% 1732W 4%0201
% 20 20 12 [Ty MEM A A<15> RP3305 36 » 7 5% 1/32W 4x0201
% 2
% 20 2 12 I MEM A BA<1> RP3303 36 2,,p 7 o R ez ! 8343;8'2 t 8343;%'§
w2 20 12 oy MEM A_A<14> $j23 é ’;‘g 3 6 zj 1; ix :zgzgi —F 309% —F 36%
° CERM X5R- 1 CERM X5R- 1
0 20 20 12 Ty MEM A_A<8> LANNE o TR 0T Gerw s CEr s
%0 20 20 12 > MEMLA_A<12> RP3305 36 sanp o
0 20 20 12 rmy MEM A_A<9> K900 36 a,\Ap, 5 o SEW 4X0%01 + C3304 [+ C3305
%0 20 20 12 MEM A_BA<2> RP330Z" 36 » 6 D% LT32W 2%0201 0. 470UF —— 0. 470F
[ang A 1> RP3304 36 + VNN 55 1732w ax0z01 707 A
%0 29 12 TR BEM_A_QII__J_Rng.Ug—/\_ - NN——s— 50— 5-—® |2 CERMX5R-1 |2 CERM X5R 1
90 29 28 12 MEM A A<4> 36 4 5 5% 1/32W 4x0201 201 2601
PO N RP3304 36 1 VYV 5% 1732w ax0201
o M MEMABAS L paan7— 5 — Vs §
0 20 20 12 rmy MEM A A<1> AAN, e
% 20 20 12 [Ty MEM A W\E L RP3302 36 4/\/\/\/ 5 5% 1/32W 4x0201 1 C3306 |: C3307
% 20 20 12 [y MEMLA_A<6> RPSSUS 36 s 6 5% 1732W %0201 0,,47UF 0,,47UF
NEM A A<2> RPSS0U/7 36 1 g 5% 1/32W 4X0201 L 4y L 4y _—
90 29 26 12 [T = AAAY CERM X5R- 1 CERM X5R- 1
RPS3US 36 4 5 5% 1/32W 4x0201 201 201
w20 20 12 rmy—VEM A_A<3> AN o TO20T
1 C3308
w020 2 12y MEM A_A<13> RP3307 36 4 AN 0 47UF
5 20 12 1> RP3304 35 2 7 5% 1732W 4X0201 2 39
o LA RP3304 36 4,/ VYV 5% I/32W 4x0201 ST KSR 1
90 29 26 12 [T MEM A _A<10> AN, 5
1A RPS501 5% 1/32W 4x0201
e O 1A T RP330 gg AN 5% 1/32W 4x0201 g
MEM A _CS | <0> 1 8 ©
90 28 12 E A A ) /\/\/\/
RPSSUG 36 3 6 5% 1/32W 4x0201 1
00 20 20 12 Ty MEM A_A<11> AN T D0 8;343; L1J'(:)
20%
[
CERM X5R- 1
201
» _=PPOV75_S0_MEM VTIT_B
% % 12 MMMM—T
I\/EM_B_A<1’-§> 36 1 g 5% 1/32W 4X0201 1 C:3320
90 31 30 12 E A D /\/\/\/ -
o mi m MEM B A<1s>  RP3328 36 1\, o o TR wozed 29',%47”:
%0 31 30 12 MEM B A<11>  ™P9329 36 2 7 5% 1732W 40201 2 S xR 1
= = = VNV 5% 1732W 4X0201 201
%0 51 30 12 VEM B_CAS L ﬁiiig 36 2\ AT
M B A<1> 36 3 5% 1732W_ax0201
. ) %0 31 30 12 (TR VE AN, LTt
MEM C ock Term nation o w0 > MEM B_CS_L<0> RP3320 36 2, .\ 1 i 13322 |1 3323 =
Place RC end ternination after |ast DRAM o1 20 12 [y MEMB_A<14 RPI3Z6 36 4 s o 1SRN w020t Qs TUF —— 95, 47UF
Pl ace Source Cterm at neckdown at first DRAM %0 51 30 12 VEM B A<Q> 333U 36 - 7 5% 4X0201 2 Hamxsr1 |2 GlrwxsR1
[mmg o AAAY, CERM X5 CERM X5
w s w01 rmy— MEM B BA<2> R3320 36 3 5 5% 1/32W 4X0201 201 61
1B RP3330 36 1 g 5% 1/32W 4x0201
MEM B BA<1>
R3350 St B == e E S - AN\ i
% 20 22 p—VEM A _CLK N<0> 1 2 1]]2 s @y MEM B CS 1<1> RPSS28 36 4,575 % 7520 0201 1 C3324 (1 C3325
% 21 2 12 [Ty VEM B A<6> RP3520 36 2 7 5% 1/32W 4X0201 (2)0.%47UF (2)0.%47UF
' oo MEM B A<l2> RP3S324 36 1 § 5% 1/32W ax0201 3y Y
%33%9 = :Z : zz z VEM B _A<O> RP3326 36 3W\/ 6 5% 1732W 4X0201 2 SERM X5R-1 2 SERM X5R-1
PLACE_NEAR=U2900. F7: 3. 2mm 22"\7“; oo ™ 1B _. 2 RP3322 36 3/\/\/\/ S T IIW AX020T
=4 * E_BEM_BJSE—Q_W VV V5% 1732w 4x0201 @

%0 28 12 (TR MVEM A CLK P<0>

90 31 30 12 MEM B A<7> 36 1 8

oo Ty MEM B_A<h> _ RPS330 36 VWV s umw somt | [ 03396 |1 C3327
1B . RP332436 5 6 5% 1732W 4X0201 0. 47UF 0. 47UF
9 31 30 12 (TR MEM B A<3> RP3374 e 2/\/\/\/ 5% TT32W aX020T % %

%0 31 30 12 TR ﬁm_g_ﬁ:sz RP3325 36 4 5 5% 1/32W 4X0201
90 31 30 12 [T = = A% 5% 1732W 4x0201

T
RP3320 36 4 5
90 31 30 12 [T MEM B BA<0> RP3320 36 1W\/ 5% 1732W 4X0201 1 C33%'§
2

w2 1 > MEM A CLK_N<1>

8

%2 2 12 y—MEM B_A<10> A7
C3355 ¢ 90 31 30 12 MEM B_RAS L RP3322 36 1 8 5% 1/32W 4x0201 5606
3. 3PF - ™ NNN—s%TT32W 50301 AV,
PLACE_NEAR=U3000. F7: 3. 2nm 22"\7“; 567
M
201
MA_CLK Pel> o> MEM B_CDT<1> RP8328 36 4, ., s
90 29 12 o0 912 36 5% raew axozor ¢ |1 C3330
%0 51 12 ry—MEM B_CKE<1> R 3 6 T O A7OF
4 5 © 0% —
w02 % 2 rmy— MEM B WE | AN T2 —|—2 %m s

% 50 12 [y VEM B_CLK_N<0> MEM B CLKO_TERM R Hz L
C3360 s
PLACE_NEAR=U3170. F7: 3. 2mmi+ SRE —— 201
25V 2
CERM
201
90 30 12 M B K_P<0>
%3?8:6 SYNC_NVASTER=D2 KEPLER SYNC DATE=01/ 13/ 201
MEM B CLKI TERMR 1 M

%0 3112 (TR MEM B_CLK N<1>

B DDR3 Ter m nati on

C3365 1 sav =
PLACE_NEAR=U3270. F7: 3. 2n3n-1 32Pg"’:\7“ B 20t d}@ Appl e I nC . \v 18 O
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NOTE: Must not enable nore than two SO DI MM nar gi ni ng
. _=PP3V3 S3 VREEMRGN buffers at once or VRef source nmay be overl oaded.
T VREFDQ LDO_DAC
= R3403
R3418 64 s _=PPVIT_S3 DDR BUF 3 _ )
. S R PPava S3 VRER ac . 10mA max | oad 00 A PLACE_NEAR=J2900. 1: 2. 54nm
Nae M N-RECK-W BTHE0. 3 DDRVREF_DAC DDRVREF_DAC CRITI CAL
VOLTAGES3. 3V B B
NOE C:2342%2 C§401 DDR\/Rg;z[())A:(; . DDRVREF_DAC PPOV75_S3_MEM VREFDQ A 26 29 33 89
e i CORVRER.AG R o |, U3402 rery oo onc] B S VTR £ D
[ prss 5T RN 204 | W
5| U3400 cery 2 VREEMRGN DQ SCDI MVA BUE
VDD o .
14 [Ey—=12C VREFDACS SCL SCL e VOUTALL VREFMRGN_SODI MVA DO yiew  PLACE_NEAR=R3403. 2: 1mm
NELLF
14@y— =1 2C VREFDACS SDA 7lspa X vourslz VREFMRGN_SODI MVB_ DO 02
wn
a0 g voutds VREFMRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 10A1 vouTDls VREFMRGN NEMVREG FBVREF REFDQ LDO DAC
. R3405
D NOTE: MEWREG and FRAVEBUF shar e 200 | PLACE_NEAR=J3100.1: 2. 54mm
3 a DAC output, cannot enable DDRVREF_DAC 1 2
both at the sanme tine! 1R34O:I_ 1/1;/é'w
T 100K R
o PPOVZ5_S3 MEM VREFDQ B 30 31 33 89
R3419 £ V- LF REFDQ LDO_DACY ™ N_LINE_ W DTF=0. 3 mm _—
AR Y N RBA06 | ey ™
AN EEIR o e e CTRL 133
NoE M NCNEGK W DTH-0. 5 mm 1 VREFMRGN _DQ_SCDI MVB_BUF L 2
Page Not es BE W oo =
NoNE DDRVREF_DAC 1% PLACE_NEAR=R3405. 2: 1nm
. C3402 2| PORVREF_DAC Ao
Power aliases required by this page: 0. 1UF —— VCC 402
- =PP3V3_S3_VREFMRGN T U3401
- =PPVTT_S3_DDR BUF o PCA9557 REFCA: LDO_DAC
- =PPDDR_S3 MEMVREF &N DDRVREF_DAC R3409
_S3_ (D) POLe » NG 1 200 2 26:2
S — — . slno p1l VREEMRGN DO SODLMA _EN ?égotoz , PLACE_NEAR=J2900. 126: 2. 54mm
ignal aliases required by this page: Addr =0x30( WR) / 0x31( RD) a1 pal o VREFMRGN DO SODI MVB_EN s
- =l 2C_VREFDACS_SCL 1/ 16W
 5C VREFDAGS SDA s|po pal 10 VREFMRGN CA SODI MVA EN e
R . paj 11 VREEMRGN CA SCDI MVB_EN 2402 DDRVREF_DAC PPOV75_S3 MEM VREECA A 25 29 89
- =1 2C_PCA9557D_SCL S PRV v yyy—— C3404 REFCA' LDO_DACH TN L TRE WoTED 3 C
- = 0. 1UF T ACE=D mm
| 2C_PCA9557D_SDA 44 [Oy—=12C PCA9557D SCL lscL Pe| 12 VREFMRGN _FRAMEBUF_E = 20% —T— VOLTAGES0. 7oV
BOM options provided by this page: 1 gEry—=! 2C PCA9557D SDA 2ISDA P71 o NC oy 2 VREFMRGN CA SCDI MVA BUF
DDRVREF_DAC - Stuffs Apple margining circuit. RESET*|n15 1/1;/é'w PLACE_NEAR=R3409. 2: 1nm
VREFDQ LDO - LDO outputs sent to DQ inputs. THRY ao Ve
VREFDQ LDO DAC - Margined LDO outputs sent to DQ inputs. N @
VREFDQ ML_MB - CPU nargi ned DDR vol tage divider sent to DQ inputs. REFCA: LDO DAC
VREFDQ ML_DAC - DAC nar gi ned DDR vol tage divider sent to DQinputs. Ré41:[
VREFCA: LDO - LDO out puts ?ent to CA inputs. 1 200 PLACE_NEAR=J3100. 126: 2. 54nm
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. = 2
25 E PCA9557D RESET L DDRVREF_DAC
1
" ) , R3407 PPOV75 S3 MEM VREFCA B
RST* on p! atf ormreset’ so t hat system 100K VREFCA: LDO_DACY W N_LT NE W DTFE0. 3 mm 0 e
wat chdog wi || di sabl e margining. o M NNEGCW DTH=0.2 —
NOTE: Margining will be disabled across all e VREENRGN CA SOOI MVB BUF
soft-resets and sl eep/ wake cycl es. 5
3 s =PPDDR_S3_MEMVREF. PLACE_NEAR=R3411. 2: 1nm
CRI Tl CAL . PLACE_NEAR=Q8420. 6: 1nm
VREFDQ ML_MB F:/L&(;’:EEQ':EQR:N?“O’ 6:2M | REFDQ ML_MB o
@420 13420 'R3421 DDRVREF_DAC
SSMBNLSFEAPE  _L_ g 1UF 1K 'R3408
ss 27 MEMRESET 1SQL LSBV L L] sorses T 1% iew 100K CRITI CAL
2 B8 cErm M- LF 5%
iy , 402 /16w DDRVREF_DAC DDRVREF_DAC REF DAC
ki L0 C3405 * o™= us40a DDRVREF_
a0 10 _PPCPU_MEM VREFDQ A ol TRTe . PPOV75 S3 MEM VREFDO A 6 20 23 60 0.1F —— - Un xa2s3 %421‘:1 B
- © VREFDQ ML_MB L VREFMRGN MENVREG BUF 1 /\/V\/Z DDRREG FB o ©
15:3422 B - PLACE_NEAR=R7320. 2: 1mm %1;/?”
PLACE_NEAR=R3421. 2: 1nm 1%
1/ 16W
M- LF
, 402
NOTE: CPU DAC out put step sizes:
= DDR3 (1.5V) 7.70nV per step .
o _=PPDDR S3_MEMVREE DDR3L (1.35V) 6.99nV per step N REF DAC
CRI Tl CAL PLACE_NEAR=Q8420. 3: 1nm - 'R3413
VREFDQ ML_MB PLACE_NEAR=(B420. 3: 2nm VREFDQ ML_MB R341% %SOOK Requi red zero ohmresistors when no VREF nmargining circuit stuffed
1
SSNg\I;fSi(E)APE s o e R3441 uad P PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOV OPTI ON
P 2
a5 27 _MEMRESET 1SQL LS5V L - sorsea = — 9 JUF i}:ﬁw 022 11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3403, R3405 VREFDQ LDO
16V - —
i:”]_ ? age EM 2402 VREENRGN NEM/-REG FBVREF R 11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3409, R3411 VREFCA: LDO
a9 10 _PPCPU_MEM VREFDQ B o] T&Te o PPOV75 S3 NEM VREFDQ B 30 31 33 89 VREFMRGN_FRAVEBUF_BUF_R
¥ ° VREFDQ ML_MB PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
1 o
?2442 1R34"]<.':5|—7UA(’ 114S0218 4 RES, ML FI LM 1K, 1% 0402, SM LF R3421, R3422, R3441, R3442 VREFDQ ML_DAC
PLACE_NEAR=R3441. 2: 1nm 6w 100K 11450171 2 RES, MIL FI LM 332, 1% 0402, SM LF R3404, R3406 VREFDQ ML_DAC
, 402
MEM A VREF MEM B VREF MEM A VREF CA MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef NG VRSTERZDZ KEPLER
T
DAC Channel : A B c c D D DDR3/ FRAMEBUF VREF ..,.,, I ‘"— _
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e I nc 051- 9589
Normi nal val ue 0.75V (DAC: Ox3A) 1.5V (DAC. Ox3A) 1.267V (DAC: O0x8B) ® v 18. 0
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 - 0x74) 0.000V - 3.000V (0x00 - 0x74) 0.000V - 3.300V (0x00 - OxFF) %%E@?g?ﬂ%&ﬁfé%&%ﬁ%fGTHE
VRef current: +3.4mA - -3.4mA (- = sourced) +61UA - -61uUA (- = sourced) +6. 0mMA - -5.0mA (- = sourced) 1 TO MANTAIN TH S DOCUMENT | N CONFI DENCE 34 OF 132
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EDP: 1600 mA C3700 * 1 C3710 1C3711 1.C3712 1 C3713 1 C3714 ?2??? mN (Single-Port)
WOF —— = LOUV¥ —=LO0UF —=100F —=1006F —=10UF 510 | vec1po on OM T_TABLE vecipo |k 2700 nW ( Dual - Port)
it 2| |2 e [t BEa |2 ew [z Bfaw |2 i cw 2 | voetro on U3600 Ve [958 EDP: 1100 m
0402-1 0201-1 0201-1 0201-1 0201-1 0201-1 _
214 |yocipo_on CACTUSRIDGEAC  yocapo | Lo C3740 |  C3741: C3742 1 C3743 1|  C3744 |  C3745: 1 C3705
16 | Vot N (syms aF 2) vecipo [t Lo —— Lo¥—— Lok—— 1lokF—— 1Ok—— L1OU—— ——I10F
2 | vecipo_o vecio [ ot 2| emoiw 2| emoiw 2| emabh 2| emadh 2| encon 2 T 27
K17 M5 0201-1 0201-1 0201- 1 0201- 1 0201- 1 0201- 1 0402- 1
oo | o e e
—— 1. 0UF 1. OUF _
T3 T3 U4 | vec1Po_ON veeipo | M4 L
? xR oM ? xR oM V7| voc1Po_on vecipo [P
Y | VCC1PO_ON veelpo | RS
-4 S0 | veciPo_PE VECLPO :3
L — | 8 VCCLPO
VCC1PO_PE PR
= VCC1PO
VCC1PO_PE o
&6 | vee1po_PE > VOCLPO it
a8 VCClPO:PE VECLPO o =PP3V3 TBTLC RTR s 35 37
H9 | vCC1PO_PE VECLPO ??? MW (Single-Port)
K19 | veciPo_PE vecses | . 250 nW (Dual - Port)
L’:: VCC1PO_PE voesps |_P7 EDP: 240 mA
— xgigg{i vecsps |1 c3770 1| c3771: 3772 C3773: 3774 1 C3760
vis | voeipo PE voesps @ ol us Lo —/— 10— 10— 1OE— 1LOE——_——10F
_ _ 1oV iov 1oV 1oV 1oV v
w9 | vecipo_pe vocsPs_aio 1 SR Pl eRE | e t| e | eponm 2|7 e
W2 | veC1Po_PE vcesp3_cl ol Re
w4
VCCLPO_PE vocsps_pp |t 1
13
& | VCC1PO_DPAUX xgz?g s
| VCC1PO_DPAUX - HL7
VCC3P3_DP
AL | vss VOC3P3_DPAUX | 7
13 | yss PP3V3 S4 TBT —
© ] vss RS et | R3790
L2 | yss a7 3s =PP3V3 S4 TBT 1 2 =PP3V3 S4 TBT R ¢
L16 | vss vee3p3_Poc | K7 EDP: 10 mA 1w
=2 ] vss Vaos"
M3 | vss VSSPE | @2 C3790 *
M7 fvss VSSPE [ 24 Logr ——
M | vss VSSPE [ & X5R Gyt 2
N2 | yss VSSPE |_%® 0201-1
N6 | vss VssPE [ £
™ | vss VSSPE |_P21 =
P13 | vss VSsPE |23
P17 | vss VSsPE [ B4
P | vss VSSPE |_F11
R2 | vss VvsspE | _F13
R16 | vss VSSPE | _F1°
R | vss VSSPE | P17
T3 | vss VSsPE | _F10
77 | vss VvsspE | P2t
1 | vss VSSPE |_F23
U2 | vss D VSSPE [ FS
e | vss VSSPE |7
8 | vss 6 VvsspE [P0
v | vss VSSPE |0
VSSPE |21
22 | VSSPE VSSPE | 23
~24 | vssPE VSSPE | 718
AN4 | VSSPE VSSPE | 720
AA20 | VSSPE VSSPE | K2t
22 | VSSPE VSSPE | K23
A8 | VSSPE VSSPE | 20
AB11 | VSSPE VSSPE | M2
AB17 | VSSPE VSSPE | M3
AB7_| vssPE VSSPE |20
AC10 | vSSPE VvsspE | P2t
AC12 | VSSPE VSSPE | P23
A4 | VSSPE VSSPE | _R20
AC16 | vSSPE VSsPE | T2t
AC18 | VSSPE VSSPE | _T23
A0 | vsSPE VSspE [ U8
A2 | vSSPE VSSPE [ V13
AS4 | VSSPE VSSPE | V17
A% | vssPE VSSPE [ V21
A8 | VSSPE VSSPE | V23
B! | vSSPE VSSPE [ Y11
87 | vSSPE VSSPE [ Y13
€0 | vSSPE VSSPE |15
2 | vssPE VSSPE [ Y17
4 | vssPE VSSPE [ Y10
ci6 | ysspe VSSPE Y21 WPLER SYNC DATE=01/13/ 201
<8 | vssPE VSSPE | Y23
= | vesre veere [ Thunder bolt Host (2 of 2)

DTG NOREER
d} Appl e | nc. 051- 9589
(<]
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Page Not es
I e Thunderbol t 15V B Regul
Power aliases required by this page: .
- =PPVI N_SW TBTBST (8-13V Boost | nput) CRI TI CAL xdzg gi; . ;-/3??1/2V u n e r O t O O S t e g u a't O r
- =PP15V_TBT_REG (15V Boost Qutput) TBTBST: Y Vgs(t h) : T 1. 4v CRI TI CAL
B A A 2880, Rizton  asnom @5V vas [oIsE ¥
- =PP3V3_S0_TBTPWRCTL ) P 2o =EEVIN_SW TBTBST BGA ld(max): 3.7A @70C 3. 3UH-6.5A
R =PP1V0g7TET7P1V05TBTFEr (1.05V FET Input) gﬁiﬁgelsnfg:qui red aPNP\(II '\l}lt ?va\)ITIu:BTBSnTn . _ 1 m TBTBST_BOOST
- =PP1V05_TBTLC FET (1.05V FET Qutput) for 25 hl N-NECK—W BTES: 35™m TBTBST. Y TBTBST: Y PI MBOG3T- SM %@9}
. . 1 1 = —
Signal aliases required by this page: TB!—R:?STS(; TBTBST: ¥ a\dl:it S?Spgg} ys chab?ﬂebebgbe. C:]%%EO 10UF —— B TBTBST SNS1
. = 1 . 20% 20% -1
TBT_CLKREQ L 47OK s C38U§:0 TBTBST: Y1 2)65¥-CER 2 2)65¥-CER 2 TBTBST: Y D
- =TBT_RESET_L 1BWS T o . R3891 0603 0603 R3889! 1 2
- - - V= bg 2 %}{ 200K ) ~ olo|o|d|e CRI TI CAL
BOM options provided by this page: 4 202 1180 5 N —— g) TBTBST: Y
TBTBST: Y - Stuffs 15V boost circuitry. TBTBST PWREN DI V L NFZIIGEZ . CRITI CATSW_/ 1/ Zﬁxv gz D3895
. 2012 PDS540XF
Tlgggg Il <R1> TRTBST EN UWLO 25 |ew ovio TL%BS%OY | 6 TBTBST SNS2 s PuRDS
33OK LT3957 sns2|_3
N{:l?, TBTBST_| NTVCC 28 || nTvee N XVBB95
Abg 2 1 PLACE_NEAR=C3895. 1: 2 nm
TBTBST PWREN L . TBTBST_VC 30 fve ; TETBST, \4'SB’\'II'SBST ™
TBTBST; Y TBTBST; Y TBTBST. Y| TBIBST:Y TBIBST.Y TBTBST; Y oI BST: ¥ 19 ne TBTBST: Y R3895!
93805 {218 93805 o8 C,;S;%ap L C,;S;%azl L C,;S,%ag 1 TBTBST RT 33 |rr 35 1 %?,3:88 137K =PP15V TBT REG ..
SSWONSTREARE: |[o | SSMONSTRRARE. |0 @ T T T | T i | Vout = 15. 47V [
1 — Xk cerV 2 MR CcER 2 ek cERM 2 TBTBST_SS 32 |ss 2 (DG CERM <R;;1>2 TBTBST: Y| | NO STUFH Cl; : oAD
it 1 C3895 1 C3897 | Max rrent = 2A7%
2fe¥s s[a—s Fex| 31 TBTBST FBX 155 1B
' * TBTBST: Y TBTBST: Y ! 34 |syne TBTBST: Y| T~ 3% = 1% Freq = 300KHz
) f TBTBST: Y NO STUFF |2 %Y 2 38%
£ £ R3892 1 C3893 R3894 1 C3894 1 C3889 R3896 1306- 2 5035
TBT_A HV_EN = = 73. 2K 28. 7K 15. 8K :
84 35 (TR 3. —— 0. 0033UF BAN —— 0. 33UF ,SaD_ ,_an L TOOPF - 8K TBTBST: Y TBTBST v
TBT_B HV_EN oW T, & LIBW T, 8% T, 88 M:ls}zév C3896 |,
85 35 [T %2 X7R CERM 262 CERM X5R NN NENEE N CERM 26 200 +|
2 0402 2 402 402 <Rb>2 25V — 90/001UF
<R2> a\D TBTBST SG\D POLY-TANT |2 2 397 cerm
WLO(falling) = 1.22 * (RL + R2) / R2 VKRR W BEFES: 35 cASE- DaL 0402
WLQ(rising) = WL falling) + (2uA * R1) SGAD e
= i i si shorted to - * + UF- 0. 060HM
WLO = 4.55V (falling), 4.95 (rising) OND i nsi de package, Vout 1.6V (1 Ra / RB? J:_ C
. . no XW necessary.
Supervi sor & CLKREQ# | sol ati on
» =B [BTEVRCTL . o, JTBIBST:Y
TBTBST: Y
3800 __=PP3V3 TBTLC RTR 5 3 36 o7 2
0.10F —— e | SSMBN37FEAPE 13R§OE|3<88
xor chem 2 -| RTcA |'R3807 i B
3 0301 5 100K g, Max Vgs: 10V ¥botr
840 . R3840 U3800 5w 7|S © § gs: 2402
SSM3K15FV T %&K s TBTBST_SHDN DI V
SOD- VESM HF 1/ 20w SLEAAPO16V 2201 1
*® e TOFN PP1V05 TBTLC s — TBTBST: Y TBTBST: Y
— N :
s TBT_EN L S[FT o [ -SENSE. 2 R3887 3lp 888
= ~ - 330K ;‘ NBNG7 FEAPE =
116w SOT563
Platform (PCle) Reset Z%QL —
4 TBT PCIE RESET L 5
25 [Ty—=TBT RESET L DLY = 60 mB +/- 20% oD - <L 4l °
= SMC_DELAYED PWRGD Pean RERERT
— =TBT CLKREQ L 5 =
v ¢om—TBT CLKREQ L <§_' 7 T TBT CLKREQ SO L <m*
) VAKE_BASE=TRUE
Pul | -ups provided by SB page. aD Tw
n
TBT "POC' Power-up Reset
= Intel investigating whether RCis sufficient. B
36 35 =PP3V3_S4_ TBT
3.3V TBT "LC' Switch
U3810 ~| CRITICAL Pul | -up: R3610
s _=PP3V3 SO P3V3TBTFET TPS22924 =PP3V3 TBTLC FET s VoD =PP3V3_S0_PCH GPI O 17 1510 20 25
A2 AL Max Current = 2A (850) 2 _ISENSE ESET* |8 TBT _PWR ON POC RST L s
B2 )\/I N VCUT( B1 L-|'—Jpss§8%g? o 1R3830
Fg%asllgl CRI Tl CAL u3s8i10 TBTPOCRST_CT 3 lcr &N MR* |4 TBTPOCRST MR L Q3825 %ﬂQOK
C3810 * A TBT_EN L 2 |on P TPs22924C ap SSMBNG7FEAPE  wer 120w
12%5“:: 1/12%w C:3811 1 GND C3831 C:3830 1 o N SOT563 % 2201
s, i g Type Load Switch ,0047UF S — TPS3808G25
oot 6.18\07“ e Vt = 2.33V +/- 2% S[RET [ TBT_SWRESET L |
P R(on) 18.3 mChm Typ 4 Del = 27.3 ° N
402 @2.5v 24 nthm Max ay - 3B
. 1 C3825
TBT EN LC | SO L 330PF
L £ = 5%
N = lgV
R3816 " : ? g
<0, 1. 05V TBT CI O Switch
Y iﬁ%\l 9 37 s _=PP1V05_S0_P1VOS5TBTFET £
2 . =PP3V3_TBTLC RTR
TBT_EN LC 1V05 LU ' B e | LJ3820
1. 05V TBT "LC'" Switch . TPS22920 =PP1V05_TBTCI O FET ,
o5 37 o _=PP1V05 SO P1VOSTBTFET TILDJ:S3282]€')§4 1Ro30£|;<20 a2 Al ¢ Max Current = 4A (850
22 =PP1V0O5_TBTLC FET, 5% o B2 ]\n N vcw[ BL 820
a2 Win varg Al Max current = 2A (850 3 c [ u3
B2 Bl 2
CRI TI CAL U3815 TBT EN Cl O PWR o2 O?RI ;—\‘IDCAL Part TPS22920 ISYNC MASTER=D2 KEPLER SYNC DATE=01/ 13/ 201 A
o -
S N o Par t TPS22924C L 3870 = Type Load Swi tch Thunder bol t Power Support
o s} Type Load Switch 93 5 el L TugF ° R(on) 8 nthm Typ DRANTRG NOVEET
ix g SSMBN3 . ~ 2%, @1.05V |11.5 nOhm Max Appl e I nc 051- 9589
R(on) 20. 3 nmOhm Typ — 5361 ) o
UEF @1.0vV |28.6 nohm Max E , S 4.18.0
C3816 1 = :[g%* sk NOTI CE OF PROPRI ETARY PROPERTY:
1}‘8"0:/,1 o — ngpl I\IérO?NA IPC)\I %AwERPHEEI N IS THE
&;R}\’,, 2 C3816 nust be 10% THE POSESSOR AGREES TO THE FCLLCMII\G
402 RC guarantees ni ni mum 5ns to reach 0.5V TBT EN Gl O PR L L | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 38 OF 132
1 s I = d:glgig%g;ﬁnﬂleﬂEmpm
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J4400
20525- 130E- 01
F- RT- SM

SI GNAL_ MODEL=EMPTY

31O

BP4405 BEAD- PROBE SM
SI GNAL_MODEL=EMPTY —
BP4406 BEAD PROBE sy (EDR— | °* 2 7CBD> ﬁg EQ: z i o} _—
91 26 7@ O
SI GNAL_MODEL=EMPTY G\D_VOI D=TRUE _ _ GND_VO D=TRUE EH DY
BPago1 BEAD PROSE sw (TP 5spre—y  USB3 EXTB TX P CA401  0-1F |G o 1USB3 EXTB TX C P anlvaptrRE ¢ [
BP4402 BEAD- PROBE sm 1o B3_EXTB TX N C4402 O TUF o er cerm 0201 | | 10% 16v o 1USB3_EXTB_TX_C N oV =TRE 5 [ g
SI GNAL_ MODEL=EMPTY xsr-cerm 0201 | | 100 16V, 6 o
o119 7 (OO} USB3 EXTB RX P 1 2 R4403 97 USB3 EXTB RX RC P GND VO D=TRUE 7 |
51650853 o119 7 (OOT} USB3_EXTB_RX_N 1232\IODWV10%D=N‘FFR%JOE1 o7 USB3_EXTB RX_RC N GNDl VO D=TRUE : o
B o
3 15PF I I 2 C4403 v D HDM _EG DATA C P<0> anvapTRE® |
5% 25V NPO- CERM 0201 | L=EMPTY HDM EG DATA C N<O> GND| VOl D=TRUE 11
AXK732327G G\D. VOl D=TRUE S G\IAL}’\E%R@EMZM 9s 77 7 (TR i o
F-ST-SM BP4403 o
( ) 33 12 , R4404 BP4404 BEAD PROBE s (TED o5 77 7 [T HDM _EG DATA C P<1> GND VO DETRUE 13 |
GNAL_MODEL = HDM _EG DATA C N<1 14
120w BV 201 sl _ MODEL=EMPTY s 7 T D DM _EG C N> VO eTRE DY
=ENET_RESET L 1 2 PM SLP_S3_ L - O
- e g 718 27 41 70 HDM _EG DATA C P<2 GND VOl 16
e ENET_CLKREQ L 315 ole PM SLP_S4_L 1oy 50 40 a1 10 15PF 1|2 c4404 9 77 7 O HOM _EG DATAC P22 GOADTRE 2o
o7 D SD_PWR_EN 510 o048 HDM _EG DDC CLK am 5% 25v || NPO-CERM 0201 95 77 7 [T VOl D=TRUE. = o
o SDOONN_STATE CHANGE RIO 7 | ) ;@ HDM _EG DDC DATA gy - GND_VA D=TRUE HOM EG CLK C P o2
20 7 ¢ USB EXTB OC L 9 1o o2 HDM _HPD L oo 7 2 52 o 77 7 0> oM EG OLK G N 2 O
= o5 777
| hravaSiRO 10 ot s o
s =
I = g g = 92 17 7 [T PCI E CLK100M ENET P 22 o
1 7[5 ol 52 17 7 (D> PCI E_CLK100M ENET_N zj o
=PP3V3_S4 _RI O 19 20 o
B
a4 =1 2C HDM RDRV_SCL 21 00 22 02 17 7 (T} PCI E ENET D2R P GNDl VOl DETRUE 25 |
w __=12C _HDM RDRV_SDA I e 1 QO POLE_ENET D2R N aovaoTrE? [ o
27
2 26 O
; O O 28 52 17 7 D PCIE ENET R2D C P GNDL VOl D=TRUE 28 |
O O 29
s =PP5V_S4_RI O 29 00 30 52 17 7 [T PCIE ENET R2D C N Dl VO D=TRUE 2 o
3 32 o
Ho o ]
33
C O
34 34
i 35 o
36 0
37 o
38 o
o 7 O
40 o
41 0
= O
y 32 O

51850829

SYNC MASTER=D2 KEPLER

SYNC DATE=01/13/201

TTILE

d} Appl e I nc.
®
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PP3V3 SO SSD FLT

M N_LINE_W DTH=0. 6mm
M N_NECK_W DTH=0. 25mm
VOLTAGE=3. 3V

s =PP3V3 SO SATAI

CRI Tl CAL
PLACE_NEAR=J4501. 9: 3mm R4599
CRITI CAL 0. 905
iw
L4500 o
FERR- 26- OHWs 6A  pp3v3 so ssb R 2 =PP3V3 SO_SSD s
W N_LTNE W DTH-0. 6
p M N_NECK_W DTH=0. 25mnm 4 3
0603 VOLTAGES3. 3V
| SNS SSD P o7 99
1 C4501 1 C4502 oD
e I SNS SSD N o7 99
S &% @
o o
2 CERM 2 CERM
i) bt

51450393
CRI Tl CAL
%éég% Per PCle spec, only TX side should have AC cap
F- RT- SM
— QO va D=TRUE
1 GND_VQ D=TRUE
O GND_VQl D=TRUE
2 GND_VQl D=TRUE
e
3
°Ta E—— R45261M\/-2np°—mmmw
C GND, {TRUE. 5% 1720
e e RAB25,, 120 =G
e
o Tan TRUE. 91 SATA SSD D2R P -
-
ot Ban vandae 91 sara seo R - |
9 g
O 920 € s8D R P> 4521 0 1UF ), PO E SSD RRD € Pet> o 02 |
o 0%n - I 1o <
20 O.1UF X5R- CERM 10% 16V 0201
ottlan 1mle ozeae sso o nas CAD 12 Pacsompcw:  cmyo s
ol 12 xsrcerv || 100 16v 0201
ey & R - |
5 TP o - |
ol e
ol 16 PCIE_CLK100M SSD P am
17 PCIE_CLK100M SSD N 17 92
g 5 <
19 SSD_CLKREQ L 17
g 20 SSD RESET L @@ 25
o2k SATA PCIE_SEL
22 SMC OOB1 RX L
o D>
o2 SMC OOB1 TX L Daae] R4g20
o 24 SSD_P3V3S0_EN 1,\/\/\/2 =P3V3S0 EN ety 70
25 5%
© 26 1/’\%9W
e 201
27
e
28
e
29
e
30
e
31
e
32
e
33
e
34
9735
Lo

PCl E/ SATA GUVMSTI CK2 CONNECTOR

1 PLACE_NEAR=U4510. 10: 2 nm
Loggos is e o2
5%
1/16W
[Vt QO va o=TRUE
402 GOVl D-TRUE
GOVl D-TRUE
Jlele GOV D-TRUE
R4A518 S| GNAL_MODEL=EMPTY
s 1 2 ’ . 5 5—CID sw BEAD PROBE
ééé 9200 € 550 c2R M QT P 9201 A Z o Pt € 550 2R peo 0 = BP4501
l |4 1 S| GNAL_ MODEL=EMPTY
CBTL02504gABQ 9260l £ 55D E2R MIX QUT N R4:,5‘,117 LA, 2M_O o POl E 5D t2R Neo> W SM BEAD- PRCBE ppy502
3lapop VN gy pl 10 |
4] a0 N Bo_N_18 02roE ssp D wx e 4513 01 H 2 bacsomocen (o
10% 16V 0201
7 17 X6R- CERM
AL_P B1_P|
8 a1 N CRITI CAL B1_N_16 92P01 £ SSD R2D MBCIN N 4512 0.1UF H 2 raesomocme: e 92
10% 16V 0201
co_p| 15 X6R- CERM
9 | sEL co_N 14 D Va D=TRUE
GOVl D-TRUE
GOVl D-TRUE
s en 2 | xsp c1_p| 13 GND_VOI D=TRUE SI GNAL_MODEL=EMPTY
12 L =
CL| 91 5aTA 550 2R M QUT P C4516 0. 01UF 4> SaTA ro0 2R P 1—JCE)m — SM BEAD- PROBE pps503
1 % % % ?9 I I 10% 25V X7R 402
&
R4510 222 F 4515 O.01F . |,
10K 91 SATA SSD DR MX QUT N | | SATA oD R N 17 01
5% w|-fo] o 17 ” oD
1/ 20w — | o 10% 25V X7R 402
VF
5201 4511 0. 01UF
915ATA 55D R2D WX IN P 1]]2 saTA O R2D C P, am o
11" 10% 25v x7r 402
= s15018 650 ro b s CA510 001 4. snmmeey  mi o
= 11" 10% 25v x7R 402
35383361

I SYNC _NMVASTER=D2 KEPLER

SYNC _DATE=01/13/ 201,

SSD CONNECTOR
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®
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USB Port Power Sw tch
Left USB Port A

s =PP5V_S3 LTUSB

CRI TI CAL
70 41 38 34 27 18 7 PMSLP.SAL CRI TI CAL
TPS2557DRH FERR-ngg-OC?IM 3A W can add protection to 5V if we want, but |eaving NC for now
R4690* SON )
5. 1K 2 lino auri| 6 PP5V S3 LTUSB A ILIM o (Y'Y Y )2 Ppsvss LTuse A F Place L4605 and L4615 at connector pin
116w T 3lina re 7T M NREGKW DTHE0 25 mm 0603 M NREGKW DITHE0 25 mn
W'Alag VOLTAGE=5V 04605 1 VOLTAGE=5V
2 20 (T} USB EXTA CC L BFALLT* 1L 0. 01UF 514- 0804
20% Tl
USB PWR EN 4 |en X7R CERM 2 jﬂAG((J:%
THRM o402 USB3. 0- J5
G\ND__PAD = F- RT-TH
Al e o1 USB EXTA MUXED N
CRITI CAL 4690 1| |+ ca601 cagos 5Toveus
%;41?7?% N 4696 | 10UF —— ——0.1UF 29T oo
e 220UF- 35MOHM — — 5232 - N ﬁzﬂ s 2 o1 USB EXTA MUXED P 3 Lo
X5R 2 75 t 2 603 402 OG\‘D
poLy- TANT
0402 CASE- B2- SML 1d 4 o7 USB3 EXTA RX RC N 5 | 0sTDA SSRX-
SRR o7 USB3 EXTA RX RC P 6 OSTDA SSRX+
222 - |
VBUS OGND_DRAI N
IS o7 USB3 EXTA TX C N 8 | 5STDA SSTX-
CURRENT LIMT (R4600+R4601): 2.19A M N/ 2. 76A MAX L o7 USB3 EXTA TX C P S | 5sToA_SsTX+
== 1 |
12 OSHLD
D4600 1o OSHD
USB/ SMC Debug Mux = ROLAVPOS02N osHD
SLP1210N6 13
OSHLD
CRI TI CAL
14
B2
s _=PP3V42 GBH SMCUSBMUX b
DEBUG_YE: o
VG DEBUG.YES SI GNAL_MODEL=EMPTY 173
SMC_DEBUG_YES R4650 BEAD- PROBE 18
C4650 * %&K S| GNAL_ MODEL=EMPTY BP4604 o
0 12LDJ§n f— - Fiew BEAD- PROBE M
VE- LF
v 2 2402 BP4602
Yo e ME 2 12 RA613 * Q -
42 41 CooT)—Sh M w650 Y- 1/20W 1% ME 201
Pl 3USB102ZLE GND_VO D=TRUE ? -
@SB EXTA P 7 |p+ TN =
- USB EXTA N 5 CRITI CAL uNé)E;ES;T;R&Rf N 15PF , || > 4613 .
91 19 CBIY—=- D- o gomp———2B3 EXIA RX N T 5% 25V || NPO-CERM 0201 NO TEST=TRUE
ISMC_DEBUG_YES GND_VOI D=TRUE =
* SEL| 10 SMC_DEBUGPRT EN L
L — < o1 10 USB3 EXTA RX P 12 RAG12 NO_TEST=TRUE
GND SEL=0 Choose SMC < NO TEST=TRUE 1 ’\/\/\/2
SEL=1 Choose USB = B 1/20W 1% M 201
GhD_VA D=TRUE CRI TI CAL CRI TI CAL
15PF , || > 4612 D46 D4611
= 5% 25v || NPo-CERM 0201 ESDOP2RF- 02LS ESDOP2RF- 02LS
SMC_DEBUG_NO GND_VOI D=TRUE TSSLP-2-1 TSSLP-2-1
R4651
1 0 2
’\/5\0//\/
1w SMC_DEBUG_NO
P R4g52
1 2
AAAY
5%
1/ 20W
\E
201
SI GNAL_MODEL=EMPTY SI GNAL_MODEL=EMPTY
BEAD- PROBE BEAD- PROBE
BP4606 BP4605
SM SM
D_VO D=TRUE _—
NO_TEST=TRUE o 1u(|=3N VA DTRU ? NO_TEST=TRUE
o1 19 [rRy—USB3 EXTA TX Ne 4610 O 12 . ) TEST=
1T 100 16v o201
X5R CERM
o1 19 [rRy—USB3 EXTATXPHO4611 0. 1UF 1II2

=
NO_TEST=TRUE 10% 1ev o201 A) NO_TEST=TRUE

GND_VO D=TRUE CRI Tl CAL CRI Tl CAL
SM SM EsszEéLGOéLL EDS4DOGP:|§§F 02LS
BP4608 BP4607 TSSLP-2-1 TSSLP-2-1
BEAD- PROBE BEAD- PROBE
S| GNAL_ MODEL=EMPTY S| GNAL_ MODEL=EMPTY

ISYNC MASTER=D2 KEPLER SYNC _DATE=01/13/ 201,
USB 3. 0 CONNECTORS
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
L4901
6425 =PP3V3 S5 SMC 30-0OHM 1. 7A
o 1 Y Y 2 _PP3V3 S5 SMC VDDAS
0402 M NREGCW DTH0. £ WA | 4
4902 » 14903 | 4904 | c4905 |r ca906 VALTAGESS. 3V 4901
o e T L L — L R4902 04900 T, &
XoR LR 2 2 1Y, 2 Y, e By, |21, M o D
BelE S, LMAFSXAH5EBB
" BGA
L J_ 5201 (2 &F 2)
= o M SMCRESETL | g G0grspr o swoiks Tk C10 SMC TCK; 42 42
14907 |t ca908 |1 cag09 ~ s amve s SVE T 2z
w —/—0.10F —Lo0.10F —L0.1UF 22 3 7¢EryWFlL_ EVENT L (OD)  qqugpBLL[PK4/ RTCCLK swo Too ALL SMC_TDO; 45 43
LNHFSQXAOI-OBBB 2 16V e i T, T ToI [ B20 SVC TDI 7 42 0
CERM CERM CERM NC SMC HB L H B*
402 402 402 7 ES
02 02 43 17 7 LPC AD<0> B13 || pcoADO (1 %(_3/—\2) ANOLE2 o 0 SMCADD g 2K MO |xasco N ne
= &=——— a2
22437 I Q@HLPCADL> 0 gy AISpCDADL ANl EL o SMC_ADCL am L NLO
weawigEgy LPCAD2> e Cl2lipmapz  OMTTABLE AN F2 g sweabe . s Nesmexosct 000 NIO|xoscl ool o2
92 82 43 17 7®m—“ﬂ LPCOAD3 Al I\D3L‘¢@ a2 SMC EXTAL GL2
o2 25 [T LPC CLK33M SIC - M2ipoocik Anoa[ B3 o swcabs e AL 15 Joocs T ppavd S5 AGEE SAC
0 62 43 17 7 [Ty LPC FRAVE L D12l POOFRANE* Al NOS|_A3 SMC_ADCS 2 @ VREF/: oL T —
* B4 -
25 [y SMC LRESET L - CL3LPoORESET ANOG[ B4 g sMcADs e K12 [vsar XWA900
w1 i@ LPCSERIRQ 0 (D) g M3 [LPOOSER RQ ANTLAY g  SMCADCT e 5o a6 45 02 | 3 CAD SMC AV > 1
45 15 7 (OOT)—PM CLKRUN L (D) g CLI§LPCOCLKRUN ANoBLBS o  SMCADGB o me D7 anoa( [ E3
43 25 18 7 [TRy—LPC PWRDVN L L3 PCOPD* ANOOLAS g 0 SMCADD® o me E6 PLAGE_NEAR=L4900. AL: 4|
20 (Com—SMC_RUNTINE SCI L & FL3JLPCOSa Al NLO|_BS ADCL " = AL
20 (OO—SMC WAKE SOl L - B12 |pks Al N11|_AS SMC_ADCL1 a2 E9 I
AlN12| CL SMC_ADC12 a2 F10 )
VDD
94 aa SMBUS SMC 0 SO SCL E10 || 2c0scL AlN13[ €2 SMC_ADC13 a2 37 =3
04 14QEy—SVBUS SMC 0 SO SDA (D) qugp— L3]I 200SDA Al NL4| BL SMC ADC14 2 35 =) 14920 [t C4921
01 10y SVBUS SNC 1 SO SO (D) gy M 201501 AN B2 g SMC_ADCL5 am = 310 5 e SRS S 1
94 a1 gy SMBUS SMC 1 SO_SDA (D) ey $ | 2C1SDA Al NL§| g SMC_ADC16 P oo 2 2 ;gglcgm 2 %oE%\“/"
o4 44 7¢@y—SMBUS SMC 2 S3 SCL (D) g | 2c2sCL Al NL7 - SMC_ADCL7 am w2 PPIV? S5 SMC VI J1 35 C
o4 as 7y SMBUS SMC 2 S3 SDA (D) qugp— MBI 2C2SDA Al NLg| HL SMC_ADCL8 a2 M N _LINE_W DTH=0. 25 M J6 J8
SMBUS SMC 3 SCL L8 H2 SMC_ADCL9 VoL TAGEST By o
B Y T T I S —e e s 7 P A e MRS |1 ca911 |1 c4912 | 4913 |1 c4914 |1 4915 |1 ca916 |1 cagly VR ki3] | vooC Ji1
9t aagEry—oMBUS SV 3 SDA (D) e (I 2C3SDA AINOL =L g SV ADC20 e 1UF ——1UF ——1UF ——=0.10F —— 0 1UF ——=0 1UF ——0.1UF —— 0. 1UF D6 K11
@y SMBUS SMC 4 ASE SQL 0000 (D) g N1 204SCL Al N21f A7 ADC2L a2 % S v S v S fov S i S v S fov S fov
R R R fon fon fon fon fon
. SMBUS SMC 4 ASF SDA NM74 | 2c4SDA AlN22 22 - SMC_ADC22 am - s o5 s 5 o0 75 o oz -+
a7 SMBUS SMC 5 G3 SCL | 205SCL Al N23 SMC_ADC23 o
s 1@y SMBUS SMC 5 G3 SDA (D) gy 1B [1 2C5SDA
0| K g CPU_PROCHOT L 11 42 65 89
45 (QO—SMC FAN 0 CTL - H11 |pPvB/ FANOPWWD co+ KL - SMC VCCI O CPU DI V2 4,
a8 SMC FAN 0 TACH - L13 |pPMr/ FANOTACHO c1-| L2 - SMC S5 PWRGD VIN 4,
15 (OOT}—SMC FAN 1 CTL @—CLL [PK6/ FANOPWML PC5/ Cl+ L1 - SPI_DESCR| PTOR OVERRI DE L _yemy 25 42
0 CTH—SMC_FAN 1 TACH 212 IPK7/ FANOTACHL  T3CCPL/ PIS/ C2-| S5 g CPU CATERR L 110
TP_SMC MPM6_LED PWR & |PN2/ FANOPWR  T3CCPO/ PJ4/ C2+ - CPU THRMIRI P 3V3 ey sz
TP_SMC MPMB_LED CHG D10 |Pa FaNoTAGH? |
SSI 0CLK/ PA2| M2 - PM G2 _EN a2 70
50 SMC_SYS KBDLED L1 PN/ FANOPWAE SSI OFSS/ PA3|_MB - PM DSW PVRGD gy 10
. SMC T25 EN L 22 PN5/ FANOTACH3 SSIORN PAdl L4 g SMC_DELAYED PWRGD _gepmy o7 42 70
so@y—SYS TDM ONEW RE o= 11 [PN6/ FANOPWW SSI 0TX/ PAS|_NL - SMC_PROCHOT o 42
ooy SYS ONEW RE =1 |PN7/ FANOTACHA
+2 (CRy—HILSI DE | SENSE OC - J4 |PH2/ FANOPWWG ULR/ BO| F11 o SMC DEBUGPRT RX Ly o0 42
2 [TRy—SMC CDD DETECT - J2 |PHB/ FANOTACHS uT PBl ELL g SMC DEBUGPRT TX L gy 40 42
Toccro/ PBel_F4 - SMC SYS LED foom 42
12q@CPU PEGL R @=p— 4 |PECI ORX ToccPy/ PB7|_F3 ‘; (D) SMC GEX THROTTLE L pry 78
2 O—SMC PEQL L - C6 |pPECI 0TX
SSI 1RX/ PFO|_M® - SPI_SMC M SOy 42
42 ry—SMC BIL_BUTTON L - M3 |PPO/ | RQL16 SSIITX PRI NS g SPI | a2
22 SMC DP HPD L - 12 IPP1/ 1 RQLLY SSI1CLK/ PF2| L10 g SPL_SMC LK oy 2 B
2 SMC PMVE S4 WAKE L -0 lPP2/ 1 RQLLB Ssi1FSS/ PR3 K10 g SPI_SMC CS L qom 2
w2 SMC PME S4 DARK L - 12 |PP3/ 1 RQLLY PFal L9 g S5_PWRGD ey 70
70 42 (OOT)—SMC S4 WAKESRC EN - Jig PP4/ | RQL20 PFs|_K9 - PM PCH SYS PWROK 15 24 70
NC>E2|PP5/ 1 RQ121
NCxE2PP6/ | RQ1L22 WIoCCrPo/ Peal K7 - SMC_DEBUGPRT EN L gy 40
49 42 [Ty—SMC LID - K6 |pp7/ 1 RQL23 wroccr1/ Pas| L7 SMC_GFX_OVERTEMP a2 78
22 ¢oom—ENET_ASE_GPI O - D4 |pQo/ | RQL24 wr2ccPo/ PHo|_K3 - ALL SYS PWRGD 24 70
s1 42 TRy—SMB INT L - E4 IpQ1/ | RQL25 Wr2ccP1/ PH1| K4 - SMC THRMIRI P _gerymy 42
o0 42 [TRy—SMC_BC ACK - FS |pQe/ | RQL26
2 [Ty G3_PONERON L - N5 |pca/ | RQL27 WI'3CCPO/ PH4| I3 - PM PWRBTN L 18 24
703 27 10 7 Ty PM SLP S3 L - IPQi/ 1 RQL28 Wr3ccPl/ PHs| M g (D) PM SYSRST L gomy 10 25
70 40 33 34 27 18 7 [TRy—PM SLP S4 L - K5 1pqe/ | RQL29 WF4CCPo/ PH| H3 MEM EVENT L a2 _——
70 10 [rHy—PM SLP S5 L - |PQe/ | RQL30 WF4CCP1/ PHT| - SVC_ADAPTER EN _gomy 16 42 70
49 a2 [Ty SMC ONCFF L -0 lPQ7/ 1 RQL31
T1ccPo/ P3Ol 9 - SMC OOB1 RX Ly 0
4 42 7 [AEy—SMC RX L -3 JURX TiCCPL/ PILL BO g SMC OOB1 TX L gopmy 20 42
4342 7 @OOm—SMC TX L - M JuoTx TiCCPO; PJz ?; - 1 ';DSXBSLJT RC w2
T2CCP1/ PJ - PW @Az
waErybBSCN g El3lussooM e
e SV = 1 ol — - = Y (VS 2] WISCCPL/ PVBLHIO BATLOW L a2 70
NOTE: SMS Interrupt can be active high or low, renane net accordingly.
If SMB interrupt is not used, pull up to SMCrail. A
ISYNC MASTER=D2 KEPLER SYNC DATE=01/13/ 2013
g em e
051- 9589
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SMC Reset "Button", Supervisor & AVREF Supply 1 _ENET_ASE GPIO — NC ENET ASF GPIO
— AKE_BASESTRUE
R5027  _SMC SYS LeD — "N Swe Svs LeD . SMC12 PECI SUPPORT
= TAKE_BASESTRUE
e =PP3V3 S5 SMC 1 47 2 PP3Vv42 G&:: SI\I/% %‘:&SFED - 41 _MEM EVENT L — NC MEM EVENT L
5% g = NAKE_BASE=TRUE
1716w 1 C5027 VdneEstiate ™ . 41 _SMC_ODD DETECT — NC SMC ODD DETECT ; =PPVCOI O SO SMC 5 4
Ma5F 4. 7TUF R5000 = Take BASETTRE T CAL
- 100K 61 45 _=CHGR ACOK — SMC BC ACK a1 a2 60 a1 1R RX QUT RC — NC IR RX QUT RC
s = TAKE BASESTRE = TAKE_BASE-TROE 5030
F- HI SI DE | SENSE OC — NC HI SI DE | SENSE OC
s 05, “ T e SSIVBK15AM:V,\’-/\EF;IhEA ol
41 _SMC_ADCXD — SMC_CPU VSENSE s K
Mac M ni: 5V » = NAKE_BASE=TRUE
Mbbiles: 3. 42V VAN R5028 S ADCL = _SMC_CPLL | SENSE a0 3
R 2 Us010 SVC RESET R L O\ 2 svc REsET L ) o —SMEADC2 — S\CGUH IsensE " .
X VREF- 3. 3\; ':/DEF-& ov .1 _SMC_ADC3 — SMC DO N VSENSE .
SMC TPAD RST L 6, * * —— WNAKE_BASE=TRUE a
0 D—3N MRL* (1PUSNO903048 ~ RESET
49 42 11 [CRY—SMC ONOFF L Avres (1ey) 4 _SMC ADCA = _SMC DOIN I SENSE 6
—_PP3V3 S5 AVREF SMC - 5 65 a1 1Py CPU PROCHOT L
SMC MANUAL RST L “DELAY  CRITICAL REFoUT|® I » SMC ADCS e A/ SENSE ®
T M VorTAGESS 3V SMC_ADCB — SMC SSD | SENSE
'R5001 . e BB NOSREF X “ = TR o .
: o902 ~ sz | s G3028 ey —ocmmoime Lo, gposs
B _— — n N15F E
Tow 19% —— 10uF —— —— 0. 01UF 8% 4+ _SMC ADCS —  SMC CPU HI I SENSE . of | SSNENLSFEAR
Sos" xR GERM 2 o, S 16y NPO- DG 2 = WAKE_BASE=TRUE _|
’S) LK PART=SMC RST 040! BR X7R, cERM 402 41 _SMC_ADC9 — SMC OTHER HI | SENSE . R5034
_PART=SMC_ = TAKE_ BASESTRUE |
C S
ADC1 f—
PLACEMENT _NOTE=Pl ace R5001 on BOTTOM si de G\D_SMC_AVSS 41 45 46 99 « SME_ADCIO =S RGN | SENSE “ CPU PECI R 43 5 CPU_PECI
M N_LINE_W DTH=0. 4 T e — SNE. GPUVOC O | SENSE. ADCI0 AND ADCL1 ARE SHARED W TH COMPARATCRS ON STACK BOARD 1 T} B 11 20 89
MR1* and MR2* nust both be |ow to cause manual reset. Vatracesoy O Eo ™ “ = —TAKE BASE-TRE “ To SMC 18w Froni To CPU PCH
Used on nobiles to support SMC reset via keyboard. a1 _SMC _ADC12 — SMC GFX VSENSE a5 Mj[)EF
—— WNAKE_BASE=TRUE 20 @ PM THRMIRIP L R
NOTE: Internal pull-ups are to VIN, not V+. 41 _SMC_ADC13 — SMC CPU SA | SENSE a5
—TAKE_BASESTRUE
s _PP1V2 VDDC a1 _SMC ADC14 — SMC GPU CORE VSENSE 5 3D, @059
—TAKE_BASE=TRUE | st
SFEAPE
SMC_PACKAGE: ENG a1 _SMC_ADCLS5 — SMC_GPU_CORE | SENSE as > | Sorses
R5099 = WAKE_BASE-TRUE L
0 41 _SMC_ADC16 — SMC LCDBKLT VSENSE o
Debug Power "Buttons" = e mee e : - SMC12 SPI SUPPORI
VLR o _SMC_ADC17 — SMC LCDBKLT | SENSE 0 ik s
5402 —— MAKE_BASE=TRUE
o SMC ONOFE L SMC_ADC18 — SMC CPU GEX I SENSE
aur [ Taur > = o SHEADC2S ; = e e ) = R5021
B A 41 _SMC_ADCL9 — SMC GPU P1V35 | SENSE o
R5016 R5015 = WAKE_BASE=TRUE @ (omp—SPL_SMC M SO 1 2 SPI_MB MSO (s s
PLACE_S| DE=TCGP gn 2% PLACE_S| DE=BOTTOM a1 _SMC_ADC20 — SMC CPU SA VSENSE 99 Q6057 R5022 5%
ENG PACKAGE REQUI RES 1.2V ON SMC_ADC23 PI N T MAKE_BASESTRUE Lrisw
#:g‘é“ it - 21 _SMC ADC21 —_SMC PCH CORE | SENSE " SSVBNLSFEAPE N | ' - Eow .
3, , 603 —— WAKE_BASE=TRUE 5 SOT563 an Pl B MOSI gy, 45 52
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN 41 _SMC_ADC22 —  SMC X29 | SENSE w SMERRGSE PR 5% R5023 Ao si00 5 it
w8 _=PPVCO O SO_SMC = WAKE_BASE-TRUE 5 R 3%
— = SMC_ADC23 — SMC TBT | SENSE R 1 2 SMC TBT | SENSE Pl 0
L 2 = WAKE_BASE=TRUE o ==—T) I FF1_SME_CLK 402 L Y, 2 PLACE,NEAF&LM%EIG m oLk oD 2 =2
- 1 SMBUS SMC 4 ASF SCL — 4 ASF v 6
- R5097 . dggpsacesssa o R5024 gy
SMC Crystal Circuit ) .+ _SMBUS SMC 4 ASF SDA _NC SVBUS SNC 4 ASE SDA , = o OD_SPL S CS L 1 2 402 SPL_MB CS L qomy s 2
— = | — PLACE_NEAR=U6100. 1: 1MM
%01 41 _BDV_BKL PWM __ NC BDV BKL PWM Mff/é’w
= VAKE_BASE-TRE 160
}?2593.0 4 SMCVCOOCPUD V2 ¢ 42 01 _SMC PME S4 DARK L —  SDCONN STATE CHANGE SMC 5, 402
a1 _SMC XTAL 15 Kz SMC XTAL R MAKE_BASESTRUE - CTET WAKE L 1o 42 41 0 _=PP3V3 S5 _SMC
150w CRITI CAL 'R5096 = o 2250 _=PP3V3 S4 SNC
2 3 ZXZSQM}SQ“ Toow R5068 100 Yo
A . 100K 2
12. 000MHZ- 30PPM 10PF o R5012 oo SMEOSBL XL 069 ook VA
a1 _SMC EXTAL M3 2200 1 PM CLK32K_SUSCLK R ) 2 SMC CLK32K a 2 R L AN 200
1T o PLACE_NEAR=UL800. N14- 5. imm V.V V/ oD 49 a2 a1 _SMC_ONOFF L R5070 10K 1 2 o a 0.
28 = v 41 _G3 POAERON L R5072 10K 1mz S oW M 201
5% 1/ 20W M 201
105010 g9 1 C5011 o v 4 gy CPU_THRMIRI P_3V3 o SELD R 200K AN
- —_— 43 41 7 1 2
T 8% T & CRITICAL o SMERXL R5074 100K W\/ W e
QOG- CERM QOG- CERM 10K 5% 1/ 20W [ 201
636 i HODM HPD ESD PROTECTI ON Q5058 _PM THRVTRI P_B_L oo SNC BERUGPRT XL R0 e LK AN
h - 1 >
. I nversi on now taking place on RO MVBT3904LP- 7 R5058 A::j‘j e RE077 10k VWV s —ew W aen
_ RE078 NN —smow o
PP3V3 S4 SMC 5 5 42 . 3. 3K, PM THRMIRI P L 43 a1 7 _SMC_TDO 10K LAANZ
N Ivs\o,/\/ < e 45 41 7 _SMC_TDI RS079 10K 1 \Anz o VI zor—4
1 A3 R5080 10K 5% 1/ 20W M 201
R5059 120w 43 a1 7 _SMC TCK 1 >
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MZ 100K » . SMC BIL BUTTON L R5081 10K RAAAZEIEIEE A e
ow 60 42 a1 _SMC BC ACOK R5087 470Kk 1mz S ueow w201
5 %01 41 _SMC S5 PWRGD VIN R5092 100K 1 g % 120w M 201
NN S——mow 2o
R5057 o1 s _SMB INT L R5093 10K 1 p\n\AT o]
MIRI P 3V3 R5094 100K 1 5, 5%  1/20W M 201
Hall Effe SMCDP HPD L 1 2 HDM_HPD L 2 o CPU THR q
ct pads “ @ N <IN 7 20 o2 41 25 _SPl_DESCRI PTOR OVERRI DE L yesmee RD095 10K 1%2 oo wEow w2
1/ 20W 5% 1/ 20W M 201
APN: 998- 3029 201 . s 7 SMC ROVBOD
OM T TABLE 1K for ESD protection o
~ 1
J5050 '3(5088
HALL- SENSOR- MLB- PADS- K99 505
SM 1/ 20W
I
1 8 %01
NCX— —XNC
2 -g g- 7 —ppava? S3 HALL R5050 42 1 _SMC THRMIRI P R5086 10K izan2
3 5 S LID R 0, » D =PSOC WAKE L SMC PME S4 WAKE L oo % arzow M 200
S0 ot . 1 h SMC LID 41 42 40 = I VAKE BASETRUE
NCx21+o o4=2xNC 5w s I =BT WAKE L = 70 a1 37 _SMC_DELAYED PWRGD R5091 100K 1 2
o5 B 5 005{8': 70 41 _SMC_PM G2 EN R5098 100K 1mz 5% 1zow w201
5 ADAPTER EN R5085 10K S% zow w201
3 BATLOW: | SOLATI ON o a2 SO AN ——or
2 X7R. CERM 70 41 _SMC_S4_WAKESRC EN R5090 100K LAANAZ
0402 5% 1/ 20W M 201 J_
s =PP3V3 S5 SNCBATLOW =PP3V3 SUS SMC . =
L = a7 _PP3V3 WAN
a1 37 WFI_EVENT L R5089 10K IAANZ
5% 1/ 20W M 201
R5040" s
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON 100K St e e DL KRR, DAoL 15/ 20
5%2 Q6040
607- 6811 1 SUBASSY, PCBA HALL EFFECT, K99 J5050 CRI TI CAL vy SSMBKLSFV MC
2&2 SCD- VESM HF Internal 20K pull-up on PM BATLOWL in PCH S Suppor t
T
70 41 [TE>—SVC BATLOW L O[BT |o PM BATLOW L o d} Appl e I nc. 5- 9589
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LPC+SPI

Connect or

CRI TI CAL
LPCPLUS_CONN: YES
J5100

55909- 0374
M ST-SM

s _=PP3V3 S5 LPCPLUS 31 O 32
s _=PP5V_SO LPCPLUS
1 2 LPC CLK33M LPCPLUS
00 < am s o
02 02 a1 17 LPC AD<0> Jool — LPC AD<2> G 7 sz e
92 82 41 17 LPC AD<1> Lo o4 LPC AD<3> CED 7 17 41 62 92
7 8
(oNe;
s SPI_ALT NOSI - Lo ot SPI ROM USE_M.B Va:n L
s SPI_ALT M SO - 1l 5 o422 - SPI_ALT CLK am o e
02 82 41 17 LPC FRAME L - 3l 5 o4 - SPI_ALT CS L am: «
P PM CLKRUN L - 5] 5 ol LPC SERI RQ gD v a
a2 a1 SMC_TMVS - a7 00 18 - LPC PWRDWN L ) 7 18 25 a1
25 7 ()—LPCPLUS RESET L - 19l 5 o420 - SMC_TD oD 7 4 a2
12 417 GoO—SMC TDO - 20012 lg | SMCTK ooy 7 e
7 _TP_SMC TRST L - 2l 5 o2 - SMC_RESET L [on 7 4142 6
; _TP_SMC NDL - | D E - SMC_ROVBOOT oD 7«
o ED—SMETX L >0 O e SN RXL oD 7+ 2
29 00 30 LPCPLUS GPI O D7
33 34
N\
516S0573
SPL_ALT M SO 7 a3
SPI_ALT MOSI 7 a3
SPI_ALT CLK 7 a3
SPI_ALT CS L 7 a3
LPCPLUS_R YES | LPCPLUS R YES | LPRLUS.RYES | LPCPLUS R YES
1 1 1 1
R5128 ['R5127 |'R5126 |'R5125 .. crcseion 1o em
12 33 33 33 PLACE NEAR=J5100. 12: 5mm
5% 5% 5% 5% PLAGE NEAR=15100. 9: 5mm
iriew iriew Tiew Tiew PLAGE"NEAR=15100. 11} 5mm
402 402 402 402
PLACE_NEAR=UL800. AV3: 5mm R5110 R53]320
1
17 ISPl CSO R L 1,\/\5/\/2 w2 SPI_CSO L 1 2 _sPl MBCSL oo 2 s
5% 5% PLACE_NEAR=R5125. 2: 5rmm
1/ 16W 1/ 16W -
PLACE_NEAR=UL800. BA2: 5mm R5111 e LF R53]321 MESF
v D SPL_AKR AR 2 e SPI_OLK 1 2 SPI_M.B CLK oo 2 s
N 150,y PLACE_NEAR=RS126. 2: Smm
PLACE_NEAR=U1800. AY1: 5mm R5112 e LF R53]322 MESF
1 > SPL_MOSI R 1,\/1\5/\/2 o2 SPI_MOSI 1 2 SPl_MB MBI oD = =
5% 5% PLACE_NEAR=R5127. 2: 5nm
1/ 16W 1/ 16W -
Mok" R6501%3 Vios"
17 (OO} SPI_M SO 1 ‘A2 SPI_M.B M SO (I 42 52
1% - .
/o8y PLACE_NEAR=US100. 2: 5mm
M= LF
402

SYNC _DATE=01/13/ 201,

I SYNC _NMVASTER=D2 KEPLER

LPC+SPI Debug Connect or

d} Appl e I nc.
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PCH SMBus "0" Connecti ons SMC "0" SMBus Connecti ons SMC " 5" SMBUS CONNECTI ONS
15 =PP3V3 SO SMBUS PCH s =PP3V3 SO SMBUS SMC 0 SO s G3H SMBUS SMC 5
- 1 1 1 1
Pant her Poi nt R5200 R5201 sSMC R5250 5‘572;’1 GPU Tenp (Ext) Sy e R5280 ';502‘531 Battery Charger
1800 #1238% Taow w4900 8w Taow EMCL414- A US550 U900 me&% HE 1SL6258 - U7000
IoF i IR it iF it
( MASTER) 402 , 402 ( MASTER) 402 , 5402 (Wite: 0x98 Read: 0x99) ( MASTER) M:wz 252 (Wite: 0x12 Read: 0x13)
o2 17 SMBUS PCH OLK SMB 0 SO CLK —31 SMBUS SMC 0 SO scL — =SMBUS GPUTHMVBNS SCL a SMB 5 CLK —  SMBUS SMC 5 G3 SCL — =SMBUS CHGR SCL o D
MAKE_BASE=TRUE = MAKE_BASE=TRUE _— = MAKE_BASE=TRUE _—
92 17 SMBUS_PCH DATA TBT SMB 0_SO_DATA —5 SMBUS SMC 0 SO SDA — _=SMBUS GPUTHVENS SDA w SMB 5 DATA — SMBUS SMC 5 G3 SDA — =SMBUS CHGR SDA o
MAKE_BASE=TRUE | U3600 | MAKE_BASE=TRUE . | MAKE_BASE=TRUE .
(WRI TE: OXFE READ: OxFF)
VRef DACs — =12C TBTRIR SCL as GPU Tenp (Int) Battery
3300 =—=L2C IBIRIR SOA = (Wi tglg:;Eszgg‘ 0x9F) 16950
(Wite: 0x98 Read: 0x99) L VBIGS may overwrite as Ox82/ Ox83 (Wite: 0x16 Read: 0x17)
ss =1 2C VREFDACS SCL — — GPU SMB OLK R 7 — _=SMBUS BATT SCL 60
33 =1 2C VREFDACS SDA — — GPU SMB DAT R 7 — _=SMBUS BATT SDA 60
J L L
- [ [ re—
Margi n Control SMC "2" SMBUS CONNECTI ONS
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ite: : =PP3V3 S3 SMBUS SMC 2 S3
(Wite: 0x30 Read: 0x31) 8 The bus formerly known as "Battery B
33 =1 2C PCA9557D SCL — < s =PP3V3 S3 SMBUS SMC 3
=] 2C PCA9557D SDA — 1 1
= = SV e R5270 R6271 Tr ackpad
| 1
w900 118l Tiow 15800 sme R5290 5572K91 DEBUG SENSOR ADC A
IR i o ) .
Audi o ( MASTER) 402 , 402 (Wite: 0x90 Read: 0x91) w900 :,,ng:’/s% :ﬂ/zlsw UD100
SMB 2 S3 CLK — SMBUS SMC 2 S3 SCL — =12C TPAD SCL 262 i ite: :
L6751 & L6750 =l S — a9 ( MASTER) 402 , 402 (Wite: 0x10 Read: O0x11)
5 5 SMB 2 S3 DATA — SMBUS SMC 2 S3 SDA — _=12C TPAD SDA 1 SMB 3 ALK —31 SMBUS SMC 3 SCL — _=12C SMC ADCS sl o
Mkey (VRITE: 0X72 READ_ 0X73) —— MAKE_BASE=TRUE — —— NAKE_BASE=TRUE — C
China HS (WRI TE: 0X76 READ OX77) | L SMB 3 DATA —31 SMBUS SMC 3 SDA — =12C SMC ADCS SDA o8
s8 _=12C MKEY SCL — = NAKE_BASE=TRUE —
58 _=12C M KEY SDA — J3502 d :
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L
24 =SMBUS XDP_SCL —
— SVs
2« =SMBUS XDP_SDA — U5920
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L
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o2 17
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mRSS;;F(;:l ’\SS:TZTF =—=L2C X2oTHVSNS SOA a7 o2 =1 2C DPMUX_UC SDA — 12CDPMIX UCSDA  — =I2C BKL 1 SDA ”
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NOSTUFF
. . - PLACE_NEAR=U4900. N11: 5
PBUS Vol t age Sense Enable & Filter GPU VCore Load Side Current Sense / Filter R5310 "
ORI TI CAL o0 [Ty GEXLM/PS | MON 1 423K,
Q6300 90 45 g, =PPIV3 S0 I SNS CRITICAL " waow
Mipsisscz 1 05310 o
0. 1UF
N-CHANNEL | i ppugvsens BN L 20%
Enabl es PBUS VSense 2 ol
o ; SENSCR_NONPROD. Y
di vi der when in SO. e R5i-}000ﬁ’ EDP: 50A CRI TI CAL
_PBUSVSENS EN ) e Vi mon=3x50A¢ (0. 2/ R8915) * RB912=1V uUs5310 L SENSOR_NONPROD: Y
"D |—3 18w OPA2333 = PLACE_NEAR=U4900. N11: 5mm SMC Key | QOC
LF e SMC_ADC15
g Wi N ol R5308 -
'
J_ . PBUS SO VSENSE (AN cwooe a1 AR . SMC_GPU CORE | SENSE oD -
= SMC Key VPOR GPUVECRE | NV 2 “313W ) ENS:;Rd Bmprecnv
B SMC_ADC5 201 PLACE_NEAR=U4900. N11: 5mm
o R5303 . 0. 22UF
s G 27. 1‘55 20"3/‘{/
N s 116w < PLACE_NEAR=U4900. L8: 5MVI SR
s _=PPBI VSENSE 5 et . 0201
M~°¢Q;| B Qﬁ 402, RTHEVENIN = 4573 Chns SENSOR_NONPROD: ¥ Gai n: 3. 004x GND_SMC_AVSS
1 =
P- CHANNEL R5309 SENSCR_NGWPROD: Y
) SMC_PBUS VSENSE oo « ATA B5307
iM
RS?OOO]‘; 1 PLACE_NEAR=U4900. L8: 5MV l:\l/IFIE‘IéV 1 2
K R5304 1 C5304 402 19
1/ 16W 5. 49K —L_ 0. 220F 1/ 16W
VE- LF O qpu— VE-LF
02 fraets 2 S i
PBUSVSENS EN L DIV 402, pres L SI GNAL_MODEL=ENPTY
PLACE_NEAR=U4900. L8: 5M1 ¢ GND SMC AVSS 41 42 45 46 99
DC- I n Vol tage Sense Enable & Filter .
] CPU 1.05V VCCIO Current Sense / Filter
CRI TI CAL EDP: 21, 329A 'SENSOR_NOPRCD:
~CHOR ACOK e Vi =Vol t age across R7640=0. 02130V, 2 CRITICAL SMC Key | C1C
j @310 SRR U5310 PLACE_NEAR=U4900. L12: 5rm SMC ADC11
R5315 NTUD3169CZ 6. 49K OPA2333 SENSOR_NONPROD: Y _
0% Enabl es DC-In VSense N A EL 9 o7 [Ty CPUWCC OGS0 CS P A 2 95 CPUVCCUQOISNS R P s oFN F§532K7
2/%0w divider when AC present. 6 DCI NVSENS EN L 1% 7 | SENSE CPUVCCI O | QUT L R3K, SMC_CPUVCCI O | SENSE a2
WVE P 11w oD
2 ——l oSt
1 X : SENSCR_NONPROD. Y
g RS?O:I!-J% ??92;1 . ol '+ Gs327 PLACE_NEAR=U4900. L12: 5nm
DOl NVSENS _EN 2 G i e 0 o7 [Ty CPUVCCI OS0 CS N s 205 CPUVCCOI O SNS RN Gain: 154x . -
b ME-LF 1%
\Iﬂj’; 105 1/ 1ew SENSOR NONPR
'R5316 L - : M LF 'R5325
?/%zqunabl es DC-In VSense = }L\“A D AVSS a1 42 45 45 o6
e
VESdi Vi wh . ;
3 di vi der en SUS present R53131 SMC KEY VDOR Z%QLF 111;2W
0 . o |: 30. 91§ PLACE_NEAR=U4900. N9: 5MM SMC_ADC3 WLF S| GNAL_MCDEL=ENPTY
s _=PPDCI N S5 VSENSE \ o ff's VS Divider set for Vi max of 22.32v =
" 402 5 RTHEVENI N = 4567 ns
P- CHANNEL SMC DOl N_VSENSE oo «2
R5311°% PLACE_NEAR=U4900. N9: 5MM PLACE NEAR=UA900. NO: 5WM .
100K R5314'| |"&51% : CPU SA Current Sense / Filter
1116w 5.36K< L oo 99 95 a5 5 _=PP3V3_SO_I SNS
VELF %S —— 260
SR
PDCI NVSENS EN L DI V. 402, 02 t ESII)LEO
L 4 ODSMCAVSS s as o0 EDP: 64 ORI TI CAL 2
Vi =Vol tage across R7140=0. 006V 5360 2 1% ceru SMC Key | C2C
0402
RlS326K3 . CPA2333 PLACE_NEAR=UA900. MLO: 5mm SMC_ADC13
. % 62 [Ty VOCSASO CS P AR, s vgesaisns R P a4 o = R5367
CPU Vcore Voltage Sense / Filter vl P s saror 423K, SMC PU SA ISENSE gy e
SMC Key VCOC Vo z - V> 16w
XV SMC_ADCO R5364 y Yo" 1 05367
o8 15 12 o« _=PPVCORE SO_CPU 320 R5320 % e [Ty VOCSASO CS N A RA 205 vocSAI SNS R N \ ’ g zeur  PHACENEATUO0 MOTemn
1 §& 2 CPUVSENSE IN s > SMC_CPU VSENSE w e 1 GAI N 549X 2 &
PLACE_NEAR=R7510. 2: 5 MM e PLACE_NEAR=U4900. N10: 5MM M LF . = 402
e 1 5320 R5365 R5366 D_SMC AV a1 42 45 40 99
PLACE_NEAR=U4900. N10: 5MM — ew IANA 2
2 o A N
402 2402 1/ 16W
G\D SMC AVSS 41 42 a5 46 99 o
= SI GNAL_MODEL=EMPTY
GFX Vcore Voltage Sense / Filter
MC K Vi
Sl S'\/gyADC'\j[_)ZC PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
XW6330 —
o o =PPVCORE SO AXG REG B R5330 11650114 1 T — a sevso neneren 1
' > GEXVSENSE IN LANR 2 SMC_GEX_VSENSE w
11750008 1 o 3 20w 300K oo 5, 0203, 90 o SENSOR NOPRD: N
PLACE_NEAR=R7550. 2: 5 MV 111;/sﬂw PLACE_NEAR=U4900. N12: 5™MM
VE- LF 1 C5330
02
PLACE_NEAR=U4900. N12: 5MM —
2 SR
o5
G\D SMC AVSS NT
B DDR3 1.5V DRAM ONLY CURRE SENSE / FILTER
SMC KEY | MC
GPU Vcore Voltage Sense / Filter e auraoa 9 criTICAL SMC_ADC10
8 m =PPVIN S3 MEM I SNS R R5373 (L]§A233?30 PLACE_NEAR=U4900. N13: 5nm
B335 SMEY SN R5360) KRR igns 1vs veEMR P oo R5377
+ _=PPVCORE GPU REG £ R5335 — o612 5 LSNS 15 MEMP | e | SENSE_PLVSMEM | OUT ANz o SMC PLVSNEM | SENSE g <2 | S S EMISICAIS S
1 5 2 GPUVSENSE IN LANR 2 SMC_GPU CORE VSENSE w ; 6 : .
SESE oD <2 % "ot 116w Vol tage & Load Side Current Sensing
PLACE NEARERE040. 115 1M wiow PLACE NEAR=UA900. L10: SMM 0.003 5 o |SNS 1V5 MEM N R5374 Yo" 1 C5377 T O,
- 1 1 = !
wesr |t ©5335 CRITI CAL | 1/7\‘/3/262@5 | SNS Vs _MEM R N —L 0 2ouF  PHACENEARSUA900. NIL3: Smm 051-9589 | D
PLACE_NEAR=U4900. L10: 5MM 20% App| e Inc.
=PPVI N S3_MEM | SNS % 9 GAIN: 136. 6X 2 e
° = el 02 ° 4.18.0
. . .
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COVWPUTI NG Hi gh Side Current Sense / Filter
46 5 _=PP3V3 SO HS | SNS Sl $7ML=EWZY ) )
SME Kev | COR NSORNENPROD: CPU VCore Load Side Current Sense / Filter
; G5401 y PLACE_NEAR=R7510. 3: 5MV R55§35K6
EDP CQurrent: 20. 1A 1 gé%luF SMC_ADC8 57 60 o5 [TT)-CPUM/P_| SNS1 P DN 2
° Te 2 5%
=PPVI N I NG | 402
s &1} 85 15 COMPLIING |ShS v+ X i - v oo ZPE3VE SO LIMVELSNS F’LASCEE NEAR=US450. EM\A
RE400 U5400 PLACE_%A‘{F%%QOU. NB: 5MV PLAGE. NEARCR7520. 3: SMM R5457 SENSOR_NONPROD: X S =U5450. 5
2[4 1 NA213 4.53K 5. 23K S| GNAL_ MODEL=EMPTY
06 0512 | SNS HS COVPUTI NG N 5in s OUT |6 HS COMPUTI NG | OUT 1A 2 MC CPU HI | SENSE oo «2 o7 oo o5 [IRY-CPUMPISNSZ P IAAA 2 o (2)3'%1UF SMC Key | C0C
w CRI Tl CAL o PLACE_NEAR=U4900. N8: 5MM 9 5%, sE v |2 X7t CERM
Power Drop across R5400 at EDP becomes 1.21W 9% | SNS HS COMPUTI NG P 401N+ REF| 1 M- LF , C5403 VE NSCR_NONPRCD: 04 SMC ADC1
0.003 1Pt 402 0. 22UF SENSOR_NONPROD: Y 402 SENSOR_NONPROD: Y CRI TI CAL 1 =
CRI TI CAL D 20%, PLACE_NEAR=R7530. 3: 5MM R5458 R5452 Us450 - SENSOR_NONPROD: Y
X5R .
Gai n: 50x N 2 402 o7 65 65 [TR)-CPUME I SNS3 P L 223K, CPUL MP_I SNS_P 3. 48K 9% CPULMP I SUIMR P 1y 5 g;/;BS?;DCKGd R5451 PLACE_NEAR=U4900. ML1: SM1
o —=ERVIN S5 HS COVPUTING 1 SIS R b a\D SMC AVSS Sl GNAL_MODEL=EMPTY T iow 116w \k\ 4 CPUL WP 1 SUM 1 QUT L 423K, SMC_CPU | SENSE
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SI GNAL_ MODEL=EMPTY 0.5% 1% 1 5 isgv
1/ 16W 1/ 16W — 202
SENSOR_NONPROD: Y ” Ve LF SENSOR_NONPROD. Y
a6 5 =PP3V3 SO HS | SNS SENSOR_NONPROD: Y R5455 G\ND_SMC_AVSS 41 42 a5 46 99
PLA(IS_EAEAR:WE,ZO 4: srtm/\l( R5471 'R5454 732K 5
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1% 5%
From char ger %/,F?E\IQI 1 35(;12221 %/,F?E\IQI
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PROXI M TY/ GPU DI E/ LEFT

FI N STACK/ RI GHT FI N STACK

e,

, Pl acenent note:
PLACE Q6501 ON TOP SI DE

! CLOSE TO THE LEFT FI N STACK

R5550
o _=PP3V3 SO_GPUTHVENS L AAA 2 PP3V3 SO GPUTHMVENS R
M
1716w VOLTAGESS. 3V ™ + C5550
MELE 0. 1UF
PLACE_NEAR=U5550. 2: 5nm }g@ R5551] 1R5552
% 17 CED GPU TDI ODE P PLACE_NEAR=US550. 3: 5mm 2 xir cerm 10K 10K
' 1 118w e
Detect GPU Die Tenperature SI GNAL_MODEL=EMPTY L wpaég %VZLF
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T - - - = = = = = . |
96 GPUTHVENS D N , Placement note:
. . PLACE U5550 ON TCP S| DE UNDER GPU
Th2H LEFT FIN STACK TEMPERATURE ThiH RI GHT FI N STACK TEMPERATURE PLACE_NEAR=US550. 4: Smm Lottt s s s s s s

[ - - - =

Pl acenent note:
PLACE Q6503 ON BOTTOM S| DE NEAR RI GHT FI N STACK

DDR3 PROXI M TY/ CPU PROXI M TY/ PCH PROXI M TY/ Al RFLOW PROXI M TY

PLACE_NEAR=U5550. 5: 5mm

TBT Dl E

Wite Address: *CED

Read Address:

0x98
0x99

PLACE_NEAR=U3600. B1: 2mm

1 % 2 97 TBT_THERMD N
XV6520
R545770 su
s _=PP3V3 SO CPUTHVENS 1 2 __PP3V3 SO_CPUTHVENS R o
5% M N-RECKW BTH=0. 5 Use GD pin B on L3600 for N Ieg
LNECK 1
G VOLTAGE=3. 3V 3.515;0 . .
402 1 20% R5571 R5572
10K 10K
TMOP DDR3 PROXI M TY TEMPERATURE e ? g cem 50 506
U5570 1716w /16w
96 DDR3THVENS D1 P EMC1414- A- Al A = Mes ) 22’5;‘
DFN
PLACE_NEAR=U5570. 2: 5rmm 2 7
CRITICAL 3 PLACE_NEAR=US570. 3: 5mm oPL THERM/ Al CPUTHVENS THM L
e e e e e e o oo oo, Q6506 N C5571 3| pne ALERT* |5, 8 CPUTHVENS ALERT L
Pl acenent note: 0. 0022uF —— 4 9 -
' 1 BC846BMXXH 10% DP2/ DN3 SVDAT, =1 2C CPUTHVSNS SDA D
PLACE Q6503 ON TOP S| DE NEAR DDR3 SOT732-3 S AL MopEL=EPTY 22 -
e 2 402 5 Ione/ DP3 svoLk |10 =1 2C CPUTHVBNS SCL aa
95 DDR3THVENS D1 N GND  THRM_PAD <D
6 11 TCOP  CPU PROXI M TY TEMPERATURE
TaOP Al RFLOW PROXI M TY TEMPERATURE e e e e e = - - - - - - - - 4
CRI Tl CAL ) o5 CPUTHMENS 02 P , Placement note:
Q650 — - PLACE U5570 ON TOP S| DE UNDER CPU
BC846BMXXH 3 —MODEL=| ’ R
Ccs. %GM;(;(S CRI Tl CAL C5590 ¢
. 6504 i 0.0022uF ——
BC846BMXXH 5oV
SOT732-3 cer =
2
96 CPUTHVBNS D2 N Wite Address: 0x98
TPOP PCH PROXI M TY TEMPERATURE Read Address: 0x99
- - - - - - = = - PLACE _NEAR=U5570. 4: 5rm
Pl acenent note: PLAGE_NEAR=UB570. 5: 5mm
'
PLACE Q6502 ON TOP SI DE - e e e = — e o - [ N
' CLOSE TO BOARD EDGE ,Placenent note:
So T Tt Tt s T PLACE Q6504 ON TOP SI DE UNDER PCH
oD DT T LT T
wpr  X29 PROXIM TY
s =PP3V3_SO_X29THVENS
PLACE NEAR=13501
PLACE_S1 bE-BOTTM a
Vr
U5523
TMP105
WCSP- 6
44 (=1 2C X2OTHVENS SDA Al lopa
44 (=1 2C X20THVENS SO Bl CLCR' m CA;LERT B NC
GN\DS VR TE ADDRESS: 0X92
2 READ ADDRESS: 0X93

: Pl'acenent not e

- oA

PLACE U5523 ON BOTTOM NEAR XZQQJ\NI
Lo o o e e e e e e o e - - o

TP_TBT THERM DP == 97TBT THERWD P
— NAKE_BASE=TRUE
NOSTUFF
1
R5520
10K
PLACE_S! DE=BOTTOM 5%
116w

SYNC _DATE=03/ 05/ 201,

ISYNC MASTER=D2 SEAN
Ther mal

Sensors
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a1 @_SNC FAN O TACH

CRI Tl CAL

J5660
FF14A-5C- R11DL- B- 3H
F- RT- SM

66464848

51850769

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
J5650 R5660*
FF14A- 5C R11DL- B- 3H 47K
F- RT-SM y 1238% R
6 MF-LF
R5655 Nex—O R5665 a6, Nex=—0O
47K 47K
1 2 7 FAN LT TACH 1 . (OOT—SMC FAN 1 TACH 1 2 7 FAN RT_TACH

5% 2 O 5%

1/JE\é\I 3 O 1/JE\é\I

Vo ~T° Vo

R5651" 510 R5661"
NCx¥—=>+40 100K
5 5% 2
@660 1150 @660
G 2N7002DW X- G Nex—QO s G 2N7002DW X- G Nex—O)
- SOT- 363 1 - SOT- 363
AL BTy s 7 FAN LT PWM = 51850769 N[ BTy s 7 FAN RT _PWM

1 [Ty SMC FAN 0 CTL

“ I SMC FAN 1 CTL

SYNC _DATE=01/13/ 201, m\

I SYNC _NMVASTER=D2 KEPLER

Fan Connectors
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8 7 6 5 4 3 2 1

o o o e e S Bk — k- b e — — S SR~ p e e G — T — e — — — — — — — I C | PI'N NAVE CURRENT R_SNS V_SNS| POAER
| P Scx: l |SB CO\I'I' RC]_ | ER | vpios v Ton 255 Kkam | 0.0255 v o 255 6 W
| 80UA 0.204 V 16. 32E-6 W
, = USB | NTEREACES TO M.B | ava Loo wo  |eow (o |woam  |os v s6E-3 W Keyboard Connect or
| - SPI Fm‘r TO ZZ ! vouTt 60MA ( MAX) 0.2 OHM 0.012 V 0.72E-3 W
| !
| - TRACKPAD PI'CK BUTTONS N e VoD s (TR LS am 0,012 v Je=ew | PD FlI ex Connect or
| - KEYBOARD SCANNER MA (MAY) ] 405 _=PP3V3_S4_TPAD 20
PLACE S| DE=BOTTOM | 18V BOOSTER VIN 4AMA ( MAX) 4.7 OHM 0.0188 V 75.2E-6 W CRI Tl CAL 40 s _=PP3V42 G3H TPAD |
| - ~
- YPASS=1R701. 49: 50: 11 mm R5708 J5700 51650689 39
| s _=PP3V3_S4 TPAD R5704 _ VPASS= cﬁ £5°535 U 0
| 2,5 %1 ppava s3 psoc BYPASS=Us701 AR TER ¢ : s _=PP3V3_S4 TPAD LAMA 2 PP3Y3 TPAD CONN 55560- 0228 - 2o
7 . ¥ TAGE=3, il a9 7
! Hs_l/g'\év VOLTAGE=3. 3V 1C5704 1C5705 1C5706 | 1/‘:?;6W 1 CE%:S M N[EIEI%W?B¥¢8 égm 2 0O 1 a0 7 WS KBD2 27] g D
| hok 1 1 Pl A1 wr Z2_CS L 4 3 Z2_KEY_ACT L ., 10 7 V6 _KBD3 24
| R5703! TO0PF gmlup gOOwF | 0, 1UF 0 o e ~°
- -1 R R T, 8% NCX—1+0 O+—XxXNC o o
I 220K 2 g‘ég-l(:ERM z 58% —F %Sé : 2 %51’ w07 _Z2_NOSI [0 olr PSOC F CS L .. 17 VB KBDS 22
| 1/ 23W | onD v w7 _Z2_M SO ] D I PI CKB_L 15 7 VB KBD6 EEDS
281 PLACE NNy 5868" 18: 3mm = w7 Z2_SCLK 12 11 PSCC M SO 15 7 W KBD7 23
: 2 L [ L5700 1[0 O PSOC_MOS 10 1 V6 KBDS 2] 2
| = om—=PSCC_ WAKE L = WS KBD23 ;4 | FERR- 120- OHM 1. 5A NCX- 210 O 2 ©
B R L Ve KBDR 2 w7 _Z2_HOST | NTN 00 PSOC_SCLK 407 B KBDO o
| a9 7 e o sasiE Ve Kobo T 7 a9 | , _=PP5V_S4 TPAD 1YY Y Lz PP5V S4 CUMULUS 18] 5 ol 17 =1 2C TPAD SDA .. 40 7 _WS KBD10 i g
! o 7 0402-LF PR NECK W DTHEQ. 20MM Z2_CLKIN 20 19 =12C TPAD SCL CAPS: | NT V& KBD11 19
Z2_HOST | NTN WS KBD20 ' TPAD BY_SW S4 M NUTNEW BHES: oM | 7 00 - i e 0
' ¥ \E_LEFT SH FT_KEY WS KBDIO ... ! 1 C5700 - ' R5700" 210 o+ExNC R5714  w; VEKBDI2 o
| w» _W5_LEFT_OPTI ON _KEY WS KBDI18 ., | 0. 1UF 220K L] . \WE KBDI5 C 1362, 107 VI KBDI3 o
! | S 18%  PLACE_NEAR=J5800. 18: 3MWM 1 25% —’Vl\/%\/—l 40 7 W5 KBD14 95
| olu|g|lo|la|dfolo|ol~|o|w] |0 | éggicERM M %,{:}E‘év 27 W6 KBDIS CAP 140 fr—
w|w|v|ov|v|b|v|<|<| ||| |< PAD 5V 201, 402 7 WS KBD16 NUM 19
: BN EOP~IROS N0, I = Iﬁ%%éon%%msoo, 18:3MWm R5715 — 6 KeDL? DY
|
| .» W5 _CONTROL_KEY 1py 3 NAREEE”"ER22RY po ole2 WE KBDI7 .. | FERR- 120- OHM 1. 5A L w5 _KBDI6N ;420X , 7 B KBOLS o
| w7 Z2_KEY ACT L 2Ap2 1 CRI Tl CAL P2 0|41 _WS KBD16N | 2 L a7 e KBD20 4 o]
3Ipg~ B[40 WS 5_C - 1 ! a7 ¢]
: TPAD VBUS EN X4 pa-l = T VS Eggh | TPAD 5Y LDO SMC Manual Reset & | sol ati on Moz 407 VB KBD21 44
| o TR P4_5 U5701 P4_4 749 C5707 - : ) X ; S KBD22 7
5 pa”3 4794 pa 238 W5 KBD13 s 0 | Left shift, option & control keys conbined with power button cause SMC RESET# assertion. 7 o
! NCX_G P41 CYB(,\:,LZF 9 P4 0[37 W5 KBD12 +as | 9-%1UFPLACE NEAR=15800. 18: 3VM Keys ANDed with PSoC power to isolate when PSoC is not powered. R517Klo 49 7 VB KBD23 90
! PSOC M SO NCx— P37 ( SYM VER2) P37 6[36__ WS KBD11 | —J? ig;é.cgm = Ce No I PD on OE input pin PP3V3_S4 (synbol error). w2 41 (OOT)—SMC ONCFF L o AANZ 7 W6 KBD ONOFE L 90
o — O VST T 1 =PP3V42 G3H TPAD 59 4
| E 35 s o
| DEEESTdme 33752083 o yeemo : ! erio | HF e sie a4
w07 ~ 234 WS KBD9 .. SO
! o+ PSOC_SCALK 19p3_1 P3_0{33 W5 KBDB ;. | 1 5750 % e o 1o
| . Z2_M SO 1 p5 7 P5 6[32_ W6 KBD7 .., | —— o1 s 7 J C
w7 Z2_CS L 12 p5 5 pP5_4[31 W5 KBD1 E 2 v e sere 571 —
: w7 22 _NMOSI 13 p5 3 pP5 2[30 W5 KBD2 s 0 : Vioo) Bage L _310
407 14 p5 029 WS KBD3 ;4
I 22 50K Ps_1 ~ood 3 ~ o0 N T © P5_0 KB I R
| THRWML LGAAPO21 = - -~ - B-
, PeerlAaSERRRRE  PAQS? ! SL&AARO FF14A- 30C- RL1DL- B- 3H
| Eﬁ:iiﬁiﬂﬁﬁﬁﬁRﬁ 1L : a0 8 _=PP3V3 S4 TPAD A(CED),|> JCEZ|J£L
: $E Egg gg‘_A V\V\g &Sg 7 a0 | o VB LEET SH ET KBD 1 i1 |'> —D_' OQUT 1|9 WS LEFT SHIFT KEY 4 518S0752
| , TP_PSOC P1 3 = W5 KBD6 ;. | w7 V5 LEET CPTION KED ATER N ) — L2 VS LEFT PIONKEY
TP_I SSP_SCLK P1 1 TP_| SSP_SDATA P1_0 " oUT 3| 7 Ws CONTROL KEY
| ot 3 s
| TSSP SCLK/12C scL “TSSP SDATA/ I 2C SDA | 7 M6 CONIROL KED b2 D> T
| R527401 72 CLKIN . | — I: QUT_ALL#| 6 SMC TPAD RST L o - =
| oo _USB TPAD P LA 2 %2 USB TPAD R P TP _P7 7 | =
| 5% T
| e  (PP3V3_S3_PSQX) : D f}@ﬂ WS_KBD15 C | CAP COMP H | CAP COMP L | Q6736 | Q6738 | LED Current
—
1 1 1
! R527402 L ?(?07.:92 - 8%‘%3 5577@1 ! . z 1 1 of f of f none
! oo _USB TPAD N LAAN2 %2 USB TPAD R N T; & T 0% > gogg, | 1 0 1 on of f source
| 158w BhB =M 1 3E T B [ = 0 1 0 of f on si nk
|
201 g
| BYPASS=US5 g}P - 19 3 . | TAPS. EXT TAPS. EXT TAPS, EXT
| = RS B g2 10: 11 \mm R5740" R5738' R5736'
| H 1 CAPS: EXT
______________________________________________________ ! CapS LOCk LED D- I Ve 1/2,%:\4/'\? 1/2?/:\4/'\? 1/2,%:\4/'\? s %736 B
TPS35757\IQI\87FET 201, 201, 201 2- ) - so%l?ggﬁ_[EFZP
G
L0 5V TPAD FET w0 _=PP3V3_S4 TPAD I-B}
1
5% NMOSFET Si A413 CAPS: EXT CAPS: EXT CAPS: EXT D
y .16W 1 1 1
Al RC values are TBD tosh g RB730 ['R5732 ['R5734 s ol e sarc
5V TRACKPAD S4 FET | Teap sy Fer ros( v 29 mohm @ 5v 20w How 20w T30 %37?;1 | M NERERR-VY BFHES: MM
5720 Lo nG 16 mA (EDP) 220t 2201 2201 LMBI3ADGKR 113
SI A413DJ CAP_VREF_L 6| 6P | 1/ 200
s =PP5V_S5 TPAD SC70- 6L 2w W5 _KBD15_C L 5 _+_l/ oM
e § ~ - 9 1—
TPAD 5V _FET TPAD_5V_FET L—-p S o facpiay- 2L < 2| - s ExT %ﬁg %QW _—
iy e 2| — :
72 Tes0 5y e gy 13l TR VF BFES: 281 AP VREE T T > cap_cave H R5739:] IO
SSMBK15FV D3 R5721* 0. 033UF —— Jo - - ’ . - ] L 113
o Ve 1 230K frpu— CAPS: EXT | CAPS: EXT CAPS: EXT @D 1 ob%
s = TPAD 5V FET '‘R5731 |'R5733 |'R5735 iy
iy TPAD_5V_FET ** ” 723 %\,(,?,K E\QK %\,(,?,K a 2| cAP SINK
2 R5722 /50w /50w N TN W .
0. 01UF W W W - BTHES: 2WM
1[G S[; PSVCUMULUS EN L 13-3K, ) PSVCUMULUS_SS 1 H 2 2201 2201 5201 3 i -
o T =P5VS4 TPAD EN 1/5;/8W 183“ 1 |_D CAPS: EXT
= Pl xR = CAPS: EXT H‘} 738
) R T oL ! P, LINVIIG |} 4 S |DVN3730UFB4
DFN1006H4- 3
. . - 734
SSMBK15AVFVAPE 3
TPAD Buttons Di sabl e BOM Opti ons available to CSA 5 & b
45 _BUTTON DI SABLE TPAD_5V: SW S4 Original inplenmentation off PP5V_S4 vesm | = ? [ —— ] | [\
PLACE THESE COWPONENTS CLOSE TO J5800 TPAD_5V: LDO_S4 PP5V_S5 LDO power in S4 only '|<_'" I'P!!EH'FE— -
6701 |25 THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B TPAD_5V: LDO_S5 PP5V_S5 LDO power N KEYBOARD! TRACKPAD ( 1 OF 2)
SSMBN15FEAPE K cap cowe L 6T sk = T
SOT563
DT T p——— BOM GROUP BOM OPTI ONS — d} Appl e Inc.
2|G™ Sty WHEN THE LID I'S CLOSED TPAD_5V: SW S4 TPAD_5V_SW sS4 L 8 4.18.0
LID OPEN => SMC LID_LC ~ 3.42V n s NOTI CE OF PROPRI ETARY PROPERTY:
2 EM -4 LID CLOSE => SMC LID_LC < 0.50V TPAD—SV' LDO—S4 TPAD—SV—FEF’ TPAD—SV—Lw — THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
TPAD_5V: LDO_S5 TPAD_5V_NO_FET, TPAD_5V_LDO e POBLOSOR AGREES TO THE, FOLLOW NG
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Keyboard Backlight Driver & Detection
To detect Keyboard backlight, SMC will
tristate and read SMC_SYS KBDLED:
If LOW keyboard backlight present
If H GH keyboard backlight not present
R5853 al ways stuffed, R5854 only
grounded when KB BL flex connected. R5856
50 41 [Ty SMCQSYS KBDLED N 0 R SMC_SYS_KBDLED R
1/510/50W
M- LF
NOSTUFF s =PP5V_S0 KBDLED 402 o| $53 iéEE
"o [E880 S850
% ow 15UH 20% 740MA- 0. 420HM AW 85,0F , KBOLED Aml_l,\}\(}\/Q R5855
A5F 1 2 KBDLED SW LT3591 U NRESCWBTES 8T 16 . . : :
SMC_SYS_KBDLED FI LTER VLF403212MI-SM M N-ReGk W BT, 25 W 3lsw DFN cap| 5 VOTAGESSSY NE-LF ,— g@?_ﬁ ;:LN o e g@?_ﬁ ;:LN o e g@?_ﬁ CTJ:’LONE g@?_ﬁ CTJ:’LONE
< SW TCH_NGDE=TRUE
NOSTUFF NOSTUFF 1 O5850 asw s | eomom 15855 |: C5856 15857 |1 C5858
11 5589 858 T B o P20 s 2 G 4 T by T i
- 2% %\%OK 2 x5R o 2 5ok 2 o8 SR 2 0%
, 1oV 5% ow 282-1 0803 0603 0805 0805
X5R
0603 2[‘(’5'2LF
R5§66_I_
. SMC SYS KBDLED ANALOG 1 2=
5% NOS
NOSTUFF s TUFF
'R5859 402
100K i
5%
Liew
2 7w kenieD avooez 140 2 R5865
M N-RECKW BTH=0. 5 Ma” 1%
5 VOLTAGE=35V %/1/:15\'4\/ ) KBD_BL: SANDW CH KBD_BL: SANDW CH KBD_BL: TBONE KBD_BL: TBONE
= 402 CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
e EERI o ot S ¢ LR LEeRes
M N_NECK_W DTH=0. 2 MV p— Y pu—— S p—7¥ o
- iy - iy S T
0603 0603 0805 0805

50 41

J5815 PIN 4 | S GROUNDED
ON KEYBOARD BACKLI GHT FLEX
CRI Tl CAL

J5815
AAO7A- SO010- VAL
F-ST-SM

O 1
2 00 1 KBDLED ANCDE2 ; 5o
7 SMC KBDLED PRESENT L A6 o0 I
610 o12xNC
8 00 7 KBDLED ANODEL ; 5o
10 )
(oNe;
13 s
= 51650899 =
Keyboard Backl i ght Connect or
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

35351612

16,00/ DG GTR, BODST, WH TE LED, 1M, DFNS

B850, U5860 CRITI CAL

SYNC _DATE=01/13/ 201,

I SYNC _NMVASTER=D2 KEPLER

KEYBOARD/ TRACKPAD (2 OF 2)

TPETRmErr—re
d} Appl e I nc. | 051-9589 |'D
L 4.18.0
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s _=PP3V3_S3 SMS

BYPASS=U5920. 14: 13: 8 nm

SMs SMs
C5926 * + C5922 3 svs o NOSTUFF
12%@ j— go-;,éu': VDD VDD_1 O R5925*
2 2 2|\ 10K
) o sve NN U920 oS 6
BYPASS=U5920. 14: 13: 8 nm R5924" %= || s331DLH Y
10K Len 201, R5923
506 10 0
= 20w " EQESERVED 1 2 =12C SMC SMS SDA ao
01, CRITICAL o J7  SMS ADDR SELECT | 1w
M
42 41 qoomp—SMB LINT L 1t I NT1 SDA/ SDI / SDQ 6 12C SMC SVS SDA R 201
TP _SMB | NT2 9 |1 NT2 SCL/ sPd 4 12C SMC SMS SCL R Svs
~ G\D— SV R5922
1
EEEE RS921 LANA 2 =12C SMC SV SCL amy e
33850687 5% 59
1/ 200 yzow
PLACEMENT_NOTE=See schematic for orientation. 201 2 201
= SMS_ADDR_SELECT=0 Addr: Ox30(W)/0x31(Rd)
Desired orientation when SM5_ADDR_SELECT=1 Addr: O0x32(W)/0x33(Rd)
placed on board bottom side (view thru top): NOTE: SDA and SCL have internal pull-ups to VDD IO
X < Front of system
+Z (dn) \/
Circle indicates pin 1 |ocation when placed
in correct orientation
s _=PP3V3 S3 GYRO
GYRO GYRO GYRO
1.C5940 15941 1 C5943
LoioF Lo ior -LiouF GYRO
-1 10% -1 10% -1 20%
2 %r’ 2 SR’ 2 & xR
GYRO 201 201 0402- 1
R5944 (WRI TE: OXDO READ: 0XD1)
10K
2/%ow RO glgl
561 RES/ VD VDD_I O = oo
2 4 — R5946
= 0
cs pU = I2C A 9 gB 33850927 = 8KHZ . . slccsworosad
INT ARE PUSH PULL GDL 9%
LGA 1/ 20w
M
GYRO CS 5lcs ScL_sPG 2 12C SMC GYRO SCL_R 201
TP 1RO GYRO INT2 L o— 2GR spaspi_spd 3 12C SMC GYRO SDA R GYRO
TP_GYRO SYNC - CIDEN spo_saol 4 R5947
CRI Tl CAL 0 _
TP I RQ GYRO INT1 L - 7|, NT1 rEsol 9 L 2 =12C SMC GYRO SDA Va:n X0
14 10 o
PLLFILT RESL1 1720w
11 o
RES2 201
RES3| 12
GND
o
—
PLLFI LT GYRO
GYRO
1 C5942 L
0. 47UF =
10%
2 &2 xor
402 GYRO
PLLFI LT_GYROL GYRO 1 C5945
'R5945 e a
%‘,(/EK 2 X6k ceRM
1/ 20w 0201
Y3
5201

ISYNC MASTER=D2 KEPLER SYNC _DATE=01/13/ 201,
DI A TAL ACCELEROVETER & GYRO

TP
d} Appl e | nc. 051-9589 | D
(<]
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=PP3V3_SUS ROM

'R6101 (51001 =| CRI Tl CAL
3,3K 0. 1UF L VDD
10 Q\y??‘
2402 ) u6100
64MBI T
- SPI_MB CLK 6 | SCK sac Sl|s SPI_MB MBI qmu
SST25VFT064c
s az SPI_MB_CS_L 14 CE*
[anvg SPl WP L v SOl2 SPI_MB M SO gpmy «: «
20 7 [ SPI ROM USE_M.B 7 J HOLD*
NOTE: |f HOLD* is asserted vsS
ROM wi | |

ignore SPI

cycl es.

SYNC MASTER=D2 KEPLER

TTILE

SYNC DATE=01/13/201

SPI ROM

d} Appl e I nc.
®
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AUD_CONN_TI PDET_INV ~ ; 1.5K ., AUR TI PDET | NV L6801 £ AUD_QUTJACK_ | NSERT_L 1 0 0
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CRI Tl CAL
MagSaf e DC Power Jack F6905
6AMP- 32V- 0. 00950HM
1 2 =PP18V3 DCI N CONN 4
TDM LEVEL SHI FT
7 PP18V5 x;l N_FUSE
CRI Tl CAL M N_LI NE_W DT
M ed gw[rrr:u Somm
J6900
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51850508 8900 * . R6977" RE975! 1 'R6973 &
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CRITI CAL EiPa:im SYS TDM ONEW RE AN TDM ONEW RE M.B IN_A QuT_C| 1R6974 TDM M.B MVBT2222 NBsc;IT—Szcsa >
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NOSTUFF
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FROM ADAPTER Inrush Liniter —1 — X5R BN 2 Ur090 Qv , L7095 LANN,ZPPSVL CHGR VDDP o
1 C7080 0805 LT3470A 202 33Uk 20% 0. 39A-0. 435CHM o\ o oo M- LE 5% 402
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MjbliF Dl DT=TRUE
) 7103 : VCCSASO SETO 8 |seTo L
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e 82. 5K LF
1 2 “E  c7140
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_i (1:07'3]'-:06 4. 64K 4. 64K i (1:07'3'-:05 VCCSASO_SET_R wéz;éne 11R751|'<42
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0402 2 2 0402 499K (VCCSASO_QCSET) 402 OCP = 8.5A
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2
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S
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+ _=PPVIN S5 P5VP3V3 »en ZPPSV S4 REG
LB LR EAC =PP5V S5 LDO
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o CRI Tl CAL 0. 1LF —— RIKO214DPA L7260 _
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DDR3 (1V5R1V35 S3) REGULATOR
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CPU VCCI O (1VOR1V0O5 SO0) REGULATOR

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
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1.8V SO Regul

o _=PP3y3 S5 P1V2P1V8

at or

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
C7724 C7 |2C6L 1 A« - 353S3739 1 1C, 1 SLBO14A, SYNC BUCK REG 4A 1MHZ, GFNL6 ur720
1000FF %J';ﬂ pu— NZ/ 15251302
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P ?32 G505 &M T_TABLE L7720
u7720 Y oosar s
= | SL8014A __=PP1V8 S0 REG,
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| 6 113K 402 0805
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15 118w
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E T S e
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Vout = 0.8V * (1 + Ra / Rb) 3
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| . DI DT=TRUE 1776 * R7780 Max Current = 1.5A
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EN NA2 5 NC
XDP_PCH XDP_PCH
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v 3.3V SUS FET -

37650945 1716w Q7820
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47K I CHANNEL P- TYPE 8V/ 5V == viow 1o
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sorse ol or 7 Dl a7k 0.033UF —— MOSFET SI 7615DN
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70 8

. Mobi |l e System Power State Table 5V, 3.3V, DDR S3 ENABLE
S5 Rail Enabl es & PGOOD
State SMC_ADAPTER EN | SMC_PM G2_ENABLE SMC_S4_WAKESRC_EN | PM SUS_EN PM SLP_S5_L PM SLP_S4_L PM SLP_S3_L 41 40 38 34 27 18 7 [TN) PM SLP S4 L
Run (50) % 1 1 1 1 1 1 PLACE_NEAR-USTOL. 4 6V
e . . . . . . = PMLSLP_S4_L 100K pul | doun 1 n PGH page R7911 L Rro12 | Rro13 oL Riola
Sl eep (53) 0 1 1 1 1 1 0 Vrow iew row Tzow
R7940 Deep Sleep (dS4AC) 1 1 1 0 0 0 0 g MWL A»gLr < A%ZLF g Lo
402
100 Deep Sieep (ds4) 0 1 1 o o o o PLAGE NEAR-U7200. 16: 6rm | PLACE NEAR-Gr312. 2: mm | PLACE NEAR=GTB42. 2: 6V
AN\~ ’ mfs\éiifél =P BN oD ©2 Deep Sl eep (dSSAC) 1 1 0 0 0 0 0 TPAD VBUS EN 20
S - Decp Sl eep (ds5) 0 T 0 0 0 0 0 oo o
MLF Battery Of (GHotac) | toggle 3Hz 0 0 0 0 0 0 — D ©°
PLACE_NEAR=U7201. 21 7 1 g70%g32UF Batiery Of (ool T o o 0 0 0 0 R7975 . .. e = D
0% 1 > p;vsa e _psves En oD NO STUFF NO STUFF
2 59% cerm 3.3V S4 ENABLE A + C7910 1 C7912 + C7913
s=PP3V42 G3H PWRCTL o402 70 5 _=PP3V3 S5 PWRCTL . : wZow o.anx ——onr R
PLACE_NEAR-UTZ01. 20: 7 | NosTE PLACE_NEAR-UTS40. 1: 2. 3mm 201 O O asv
R7941" - C7970 1 PM_SLP_S5_L: 100K pul | down on PCH page u7970 02 02 02
100K 0. 1uF 74LVC1G32 J_
! 20% a1 18 PM SLP_S5_L SOT891C @ =
ion R 2 4 P5V3V3_S4_EN -
. 02 WRKE_BASE-TRUE NO STUFF
S5_PWRGD (ol d name RSMRST_PWRGD) - - >SMC L .% 49 1 C7975
s _P3V3SE PGOOD o — S5 PWRGD gy 41 SMO- - >PM_DSWPWRGD - p—
VAKE BASE-TRUE ¢ = =Pavssi EN oo & e
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42 a1 SMC_S4_WAKESRC_EN ¢ STETAPVRSWEN (e s
[ o= R7915 -
L ’\/Q/\/ 2 == oo e = (Pusiessry PM SLP_S3_R L
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116w o
V- UF
402 SO ENABLE 39 69
3.3V/ 5.0V Sus ENABLE R7978 ) R7987 ) R7981 > | R7985 “{ rrogs  ?| R798e
CPUVCORE ENABLE 70 5 _=PP3V3 S5 PWRCTL o PM_SLP_S3_L , 100 33K 20K 20K 10K 5. 1K s
70 4138 27 18 7 % % 16w 5% 5%
PLACE_NEAR-U740, 1: 2. 3mm N g ew g ew VE- LF U 1ow < Uew 04 85
C7940 ! 1/ 16w 402 402 402 7 402 202
R7974 0. 1uF 5 PM.SLP_S3_L: 100K pul | down in PCH page Mo PLACE NEAREUT100. 15: 6rm PLACE_NEAR-L7600. 3 6rm PLACE_NEARELT760. 4: 6rm PLACE_NEAREUT720. 5: 6rm
0 o _
70 41 24 _ALL_SYS PWRGD 1 N 2 CPUMWP_VR_ON @ 65 Cf';’; 2 VCC MQKEFj;ASES:e'miN —_— =P1V8S0_EN @ 68
116w PHACENEAREUTA00. 7 5mm Ur940 CHGR VFRQ Gener ati on
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42 1 [Ty SMC BATLOWL A R E—— P e ASE-TRE — oD ©8
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. : 7931 1 C7987 1 Cc7981 1 C7985 1 C7988 1 C798
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% 08
116w =PP3V3 S5 PCHPWRGD
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708 =ee . 1 @ CRITICAL o 110w 2 lov
= PP1V5_S3RSO 1 ew R ORI TI CAL VDD bt 402
2
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TPS3808G33DBVRGA PM RSMRST_L goes to UL80O. C21 o 7ALVC2G0BGT
R7955 Sus_PGOCD_CT alcT SOT23- 6 MR¥ |58 SUS_PGOOD MR L 70 41 24 [TR). ALL_SYS PWRGD iy Sores: g 74LVC2C08GT
1K @D U7950 W PM SO_PGOOD vy SOT833 R7949
70 8 =PP1V0S_S0_VVON 1 2___VNMON Q4 BASE 1K
o © 35352809 1 C7931 os [TRy—CPU WP _PGOOD 2 08 U79504%2 SYS PURK R 1 AAN 2 PM PCH SYS PWROK _femmy 15 24 a1
16w SOPGD_BJT_GND_R 0. 001UF ’ 6 08 1,5]«7/;\,\/
402 Wor st - Case Threshol ds: R7957" %Ef’; PLACE_NEAR=U1800. p12: 7mm A Nﬁ;);F
Q@: 0. XXXV 100 402 L CKPLUS_WAI VEZUNCONNECTED_PI NS
— — PM _PCH_APWROK
@: 0.640V 110w N STUFE = oD 2
3.3V WDivider: 2345V a6k, o 5 _ZPP3V3-SO_PURCTL >
Qt: 0. 660V R7967" = R7948
= MC_DELAYED PWRGD 1 2 PM _PCH_PWROK o>
| 67 42 41 37 S N MAKE_BASE=TRUE e
5% %
H - H 1/ 16W
Rai | PGOCD rcuitr fraets frits
SY Grcuitry Rt PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON ot
ISL Version in vel n R7968
(s ersio devel opme tpzvsso L L300 11450315 1 RES, ML F1 LM 1/ 16W 10K, 1, 0402, VD, LF R7971 PPDDR: 1V5
o D PGOOD
Threshol ds: VS50 PO {1 om UTT10 e 7066 11450323 1 RES, MIL F1 LM 1/ 16W 12, 4K, 1, 0402, VD, LF R7971 PPDDR: 1V35 PM WAN EN L o
VE- UF
VDD 2.734V-3. 010V 402 100 Q7925
P1V8S0_PGOCD " I " " " " " 1 " "
V2MON: 2. 815V- 3. 099V 0 MD—2= v WAN' = ("S3" && "AP_PWR_EN' && ("AC' || "S0")) 3|p . SsmekisFv
V3MON: 0. 572V- 0. 630V R7965 16w NOTE: S3 termis guaranteed by S3 pull-up : SCO- VESM HE
VAMON: 0. 572V-0. 630V o povea b 4 A Loo 02 on open-drain AP_PWR_EN si gnal . [
70 8 _=PP3V3_S0_vMvOl %
o =PPSV_SO_VMON ey R7964 S
PPL VVON = = CPUVCCI OS0_PGOCD 2 200 2 2
7 =PP1VS S3RSO. ) 67
. Io s _ C7960 : p m AC EN L AP_PVWR _EN T o 2 5
peoco_ | 51l 70 8| zpPiv0s so wven () TTUF —L— 1/ 6w
R7960" | g5pcoon 1 51| 2% —— R7969 V- UF
° 015% R7970 pooco 5| XTR GERM 2 i oS- 100 o ISYNC VASTER=D2_KEPLER SYNC_DATE=01/ 13/ 2017
yiow 10K R7972 VDD o7 [T)-BCHVOCI 050 PGOCD 1 Q7920 |26 NO STUFF Q7920 '23
6. 04K 5% 1
“, il aic % U7960 T ross sswasreve | 7] R7 92% ssomsrewe || Power Control 1/ ENABLE
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. 22UF
5 5 [T PEG R2D C N<O> 8021 0 U 1] PEG R2D N<0> "
GND_VO D=TRUE | | ) G5 TERW 20T
. 22UF
8 9 PE D C P<i> ©8022 0.22UF L2 PEG R2D P<1> .
» = S CERVTOZ0T
5 5 [T PEG R2D C N<1> 8023 0. 22UF 1] 2 PEG R2D N<1> 7
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o o [y—PEG ReD C P<2> 8024 0.22UF ,  , PEG R2D P<2> ,1
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. 22UF
% o [CN)—PEG R2D C N<2> ©8025 0.22U 12 PEG R2D N<2> ,1
GND_VO D=TRUE | | ) G5 TERW 20T
. 22UF
o o [y—PEG R2D C P<3> 8026 0.22UF ,  , PEG R2D P<3> N
GND_VO D=TRUE | [ 20 &S CERM 0201
. 22UF
89 o PE( D C N<3> ©8027 0.22UF , ) , PEG R2D N<3> 7
» = S CERVOZ0T
o o [r¥y—PEG ReD C P<d> C8028 0.22UF , ) , PEG R2D P<4> 7
GND_VO D=TRUE | [ 70 S~ CERM U201
o o [y—PEG R2D C Nea> ©go29 0.22UF , ) , PEG R2D N<4> "
GO VO T=TROE | [ G5 CERM070T
. 22UF
2 o [y—PEG R2D C P<5> 8030 0.22UF ) , PEG R2D P<5> N
GND_VOD=TRUE | [0 S~ CERM U201
. 22UF
5 o [T PEG R2D C N<5> c8031 O U 12 PEG R2D N<5> 7
GND_VO D=TRUE | | ) G5 TERW 20T
. 22UF
5 5 [T PEG R2D C P<6> 8032 0 U 1] 2 PEG R2D P<6> "
GND_VOD=TRUE | [0 S~ CERM U201
. 22UF
2 o [my—PEG R2D C N<6> 8033 0.22UF ) , PEG R2D N<6> .
GND_VO D=TRUE | | ) G5 TERW 20T
. 22UF
5 5 [T PEG R2D C P<7> c8034 0 U 1] 2 PEG R2D P<7> 7
GND_VO D=TRUE | | ) G5 TERW 20T
o o [my—PEG R2D C Ne7> 8035 0.22UF ) , PEG R2D N<7> ,1
GND_VOD=TRUE | [0 S CERM U201
4 71 _PEG D2R C P<0> 8055 0.22UF ) , PEG D2R P<0> o ¢
GND_VO D=TRUE | | ) CERVM U20T
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. 22UF
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w0 o5 71 __PEG R2D N<3> M5 PEX_RX3* PEX TX3* (16 g PEGDPRC N<3> 5o
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o0 o0 71 __PEG R2D P<7> 20 | pEX_RX7 PEX_Tx7| AL1O g PEGRRCP<7> 71
o0 00 71 __PEG RD N<7> V20 PEX_RX7* PEX Tx7+|JAKIO g  PEG PR CN<7> 71w
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NCx—2N21 | pEX_RX9 PEX_Txo[ AH20 o\
AVPL AG20 = VDD3
PEX_RX9* PEX_TX9* =PP3V3_GPU 3
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200
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e e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ey,
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=PPVCORE_GPU '
9728
'
'
'
EDP = 30 A '
NOSTUFF NOSTUFF NCSTUFF NCSTUFF !
NOSTUEE CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL '
1 C8161 |+ C8198 [+ C8199 [+ C8162 |: CB163 |+ C8164 |+ C8165 |+ C8182 |1 C8183 |+ C8166 |+ C8167 '
——47UF -1 22UF —22UF —20UF —1-20UF —\—20UF —20UF —20UF ——20UF ——10UF ——10UF .
— 20% 20% —— 20% —— 20% 300 —— 20% —— 30% T 30% — 20% T 0% T 30%
2 Xgs X§s- CERM X6S. CERM 2 X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T-CERM |2 X6S.CERM |2 X6S.CERM '
0805 0603 0603 0402 0402 0402 0402 0402 0402 0402-1 0402-1 .
'
€L '
= 1
NOSTUFF NOSTUFF NOSTUFF !
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL '
1 C8145 |+ C8146 [+ C8147 [+ C8148 |1 C8149 |+ C8150 [+ C8151 .
——20UF —1—20UF ——20UF ——20UF ——20UF ——20UF —— 20UF ,
— 20% 20% 20% 500 20% 20% 20%
2 X6T-CERM |2 X6T-CERM |2 X6T-CERM |2 X6T-CERM |2 X6T-CERM |2 X6T-CERM |2 X6T- CERM '
040; 040; 04 0402 040; 040; 04
'
'
€L '
'
'
'
18168 |+ C8169 [+ C8170 (1 C8171 |+ C8172 |+ C8173 |1 C8174 |+ C8175 |+ C8176 |+ C8177 .
——10UF - 10UF ——10UF —\—10UF —1—10UF ——10UF ——10UF - 10UF ——10UF —— 10UF
— 20% — 20% — 20% —— 20% —— 20% — 20% — 20% —— 20% —— 20% — 20% '
av av av av av av av av av av
2 X6S.CERM |2 X6S-CERM |2 X6S.CERM |2 X6S-CERM |2 X6S.CERM [2 X6S.CERM |2 X6S.CERM |2 X6S.CERM |2 X6S.CERM |2 X6S.CERM '
0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1 0402-1
'
'
L '
'
'
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL .
1C8178 |+ C8179 1 C8180 |+ C8181 |+ CB184 |+ C8185 |1 cs186 [t C8187 | (8188 |[! C8189 .
— 10UF ——10UF —— 10UF —\—10UF —— 10UF —— 10UF ——1uF —— 1UF ——1UF —— 1UF
— 20% —— 20% — 20% —— 20% —— 20% —— 20% — 20% — 20% —— 20% — 20% '
4V 4V 4V 4av 4V 4V av 4V
2 X6S- CERM |2 X6S.CERM |2 X6S.CERM |2 X6S-CERM |2 X6S.CERM |2 X6S.CERM |2 cervxes 2 Cerw xes 2 Ceru xes 2 CERM X6S '
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'
'
L '
- 1
'
CRI TI CAL .
18190 1.C8191 18192 1.C8193 18194 1.C8195 18196 1.C8197 '
——1uF ——o0.10F —‘—o0.10F —‘o010F —‘—o010F ——o0.10F — 1000PF —— 1000PF
—— 20% —— 10% — i6% — 16% —— 1% —— 10% — 1% — 0% '
, W 5 6.3V 5 63V 5 63V 5 63V 5 6.3V L 1oV o 1oV
CERM X6S X6S X6S X6S X6 X6 X7R: CERM X7R: CERM '
0201 0201 0201 0201 0201 0201 0201 0201
'
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75

75 (OOT—FB A0 WCLK N<O> ¢ g

FB A0 WCLK P<1>

75 FB A0 WCLK N<1>

FB Al WCLK P<0>

7 OT—FB AL WOLK N<O> b 3

FB Al WOLK P<1>

75 FB Al WCLK N<1>

75

75

75

> FB A0 DO<4> =0
& FB A0 DO<5> o=t P29
E—FB A0 DO<6> = R29
@—FB A0 DO<7> o—> P28
5 @y—FB A0 DO<8> o=t J28
@>—FB A0 DO<9> o—> H29
FB_AO 10> J29
@ FB A0 DO<1l> gy 28]
@ FB A0 DO<12> g P9
7sq@ry—FB A0 DO<13> o=t E31
E—FB A0 DO<14> —> E32
FB_AO 15> F30
FB_AO 16> c34
FB_AO 17> D32
FB_AQ 18> B33
FB_AQ 19> c33
FB_AO 20> F33
FB_AO 21> F32
FB. 22> H33
FB_AO 23> H32
FB_AO 24> P34
FB_AO 25> P32
FB_AQ 26> P31
FB_AO 27> P33
FB_AO 28> L31
FB_AQ 29> L34
FB_AQ 30> L32
FB_AO 31> L33
FB Al 0> A28
FB_Al 1> AF29
FB Al 2> AR9
FB Al 3> AF28
FB Al 4> AD30
FB Al 5> AD29
FB Al 6> AC29
5 FB Al DO<7> = AD28
FB Al 8> AJ29
FB Al 9> AK29
FB Al 10> AJ30
FB Al 11> AK28
FB Al 12> AVR9
FB Al 13> AVB1
FB Al 14> AN29
FB Al 15> AMBO
FB Al 16> AN31
FB Al 17> AN32
FB Al 18> AP30
FB Al 19> AP32
FB Al 20> AVB3
FB Al 21> AL31
FB Al 22> AK33
EB Al 23> AK32
FB Al 24> AD34
FB Al 25> AD32
FB Al 26> AC30
FB Al 27> AD33
FB Al 28> AF31
FB Al 29> A4
FB Al 30> AG32
FB Al 31> AG33
EB_A( K_P<0> K31
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AK34
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NV- (K107
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95 75 73

FB A0 RESET L

1
R8250
10K
1%
1720w
M
5201
75 95

95 75 73

FB Al RESET L

'R8251
10K
e
1oow
M
%01

FBA_DO FBA_CMVDO &‘ML@
FBA DL FBA_CMDL L‘%@ 7 95 =
FBA D2 FBA V2| V29 g FBAO A<2> @ e uses
FBA_D3 FBA CMDB| R34 g FBAO A<d>  permyis s
FBA D4 wawm_‘%@ 75 95 FB A0 CKE L 73 75 o5 FB AL CKE L 7375 o5
FBA D5 FBA_CMD5 &‘%@ 75 o5
FBA_D6 FBA OMDG| B3 g FBAO AT>  gemyis s 1 1
FBA D7 FBA_CND7 Uzs_‘%@ 7 05 RB8252 RB8253
FBA DB FRACVB[ V28 o FBAOABI L gy e e
FBA D9 FBA_CMD9 VZQ_‘%@ 75 95 e e
FBA_D10 FeA Cvolol V30 g FB AD A<O> iy s es 2% 220
FBA D11 FRACMDLLL B4 g FB A0 A<l> epmses
FBA D12 FBAOWI2| Bl g FBAORASL  qmysos = =
FBA_DI3 FBA CMDIB| V34 g FBAO RESETL  foomy vovs s
FBA D14 FBA_CMD14 m_‘%@ 73 75 95
FBA D15 FBA_CMD15 \GZ_‘%@ 75 o5
FBA D16 FBA_CMD16 M_‘M@ 75 05
FBA D17 FBACMDL7| 29 o FB AL A3> ermsses
FBA D18 FBA_CMD18 MZB_‘M@ 75 o5
FBA D19 FBA_CMDIO| A4 o FB AL Ac<d> oD s o [ |
FBA_D20 FBA OMD20| AC33 g FB AL A<S> oy s s ' '
FBA D21 FBA_CMD21 W_‘M@ 75 95 ' '
FBA D22 FBA_CvD22| AA33 & B AL A<7> oD 75 o ' 1 NOSTUFF '
FBA_D23 FBA_CMD23 st_‘%@ 75 95 ' R8258 PLACE_NEAR=UB000. H26: 8. 4M
FBA D24 FBACVDRA[ Y29 o FBALABL L e 35,33 '
FBA_D25 FBA_CMD25 V\Bl_‘%@ 75 95 ' o PLACE_NEAR=UB000. H26: 8. 4M '
FBA_D26 FBA VD26l Y30 g FB AL AO>  omymses ' 22 '
FBA D27 FBA CMDR7| 34 o FBALASI> s ' il '
FBA_D28 FRACWRE| Y31 g FBAILRASL s ' '
FBA D29 FBA VMO 34 g FBAIRESETL  gomyravss 8T | taeeg -
FBA_D30 FBA CMBOl Y33 g FBAI CKEL grmersoes o 1.33K _|* 8260 .
FBA D31 FBA_CMD31 VM_‘%@ 75 o5 ' 2Z‘2cuw _j é".;’; '
FBA_D32 FBA_CLKo| R3O FB A0 CLK P o 7 5 . 2201 G0t .
E;*gi FBA_CLKO* 23113_‘%@ 75 95 ' '
o FBA CLK1 " - FB Al_CLK P oo 75 o ! PLAGE_NEAR-UB00O. H26: 8. 4MM [
i FBA_CLKL* | & FB AL CLK N oo 75 o ! L !
FBA_D37 P30 ! !
g P ron T e—e RA " gD . FB VREF GEN (TEST ONLY)
FBA D39 v oy = ——————<ED | |
FBA_DQVR2 — FB A0 DBl L<2> CED 75 o5
FBA_D40 FBADQVB| VB2 g FB A0 DBI L<3> D 7= B
FBA_D41 FBA DQwi| AD31 FB Al DBl L<0> 5 05
FBA_D42 FBA_DQV5| AL29 FB AL DBl L<1> 75 95
E;—zi FBA_DQVB| AVB2 FB Al DBl L<2> 75 o5
FBA:D45 FBA DQwr | AF34 @mg B AL DBl 1<3> G 75
FBA D46
Foa oi7 Fon 0 ol e XN
FBA_D48 FBA DoS_R\2 =T %
FBA_D49 FBA DGS_R\G vea X
FBA_D50 FeA Do Rl AF30 NC
FBA_D51 = A X NG
FBA D52 FBA_DQS_RNS avea X NC
FBA_D53 FBA_DQS_RNGI 22X NC
FBA_D54 FBA_DQS_RN7 === NC
o Do FBA DS ol V1o P8 A0 EDOSO> s e
o FBA DG W1 1 o FBAD EDOCI>  ermvess =PP1V35_GPU S FB o 15
= FBA DQS_WP2[ —°° g FB AQ EDO<2> myvs s
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120w woow DP TBTSNKL EG AUXCH P 4, PP3V3_GPU_I FPB | AD || FpB_I OVDD | FPA_TXCH AN o\ = ” - saves
2% 2% 0 7 DP TBTSNK1 EG AUXCH N 7y PPLVOS_GPU| FPCD | AFS 11 FPC_I ovoD | FPA TXDO|_AP3 PLACENEARELS000. AFE: S PLACE_NEAR=UB000. AN2: 5MM | PLACE_NEAR=UB000. AD6: 5MM - oeives
,, __PP1VO5_GPU_| FPCD_I OVDD AGS || epp | OvDD v WXNC 1R8621 1R8606 1R8607
~ | FPA_TXDO*
us ) . ., __PPLVO5_GPU IFPEF_IOVDD ACY |, FPE_| OVDD | FP; TXDl:)ATXNC TR K 1K
RBe17  [RBE1S 77 PPLVOS_GPUIFPER T OVD ASS | Fpr_| ovoD Txp1+ [AVE N g9 =PP3V3_GPU_VDDS3 Poow aow aow
HDM__EG DDC CLK Q ” 100K 100K 5 LoD 1FPATXOL B s ene g, iy
HOM_EG DOC DATAQ 77 isow oo w S T iJH: i PP TR e XN 220 2% 2% 79 77 PPLVO5_GPU_SP_PLLVDD PP1V05_GPU_VI D_PLLVDD 7
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20| JvaP3 L9631 L. . AU OH]_22 DP B AUXCH DDC P s 02
s _=PPHV_SW TBTBPVRSW. 12 PPHY_SW TBTBPWR 0. 1UF Yom cematt s2¢gry—DP_TBTPB DDC DATA DDC_DAT - - .
M N_LINE_W DTH=0. 38 MV DP TBTPB DDC CLK 5 TBT: RX_1 Bias Sink
18V Max S ) " OJT( LT v&v;:g;\é\(’mwu 20 MM 3 [T DDC_CLK
1 )Y 5
C9615 9610 S 9685 1| |+ C9686 |+ C9611 cosa2 % 55 (oomTBT B CONFI GL BUE 16 |oa DETOUT A DET| TET B CO¥IGL RC -
0. 1UF —— —— 10UF ——o0.1UF N
S/ P o — L9610 T T e R % 55 (DD TBTPB M. C P<l> R0 21 DP TBTPB M__P<1> 1 pps
, 25V CD3210A0RGP X5R- CERM 2 2 CERW XSGR 2 R 03 35 DP_TBTPB M. C N<1> : R 0201 03 DP_TBTPB M. N<1> 10 |pp- DPM_O+|_12 DP B LSX M. P<1> a5 93
XoR: CERM = 0201 0402 02 ™ C9633 NI il b Lo M el o
16 [RSVD RSVD| 15 0. 22uF B &t ss —EL B LSTX = LSTX TBT: LSX_A_R2P/P2R (P/N)
| SET vaPa ss _PP3V3 SW TBTBPWR TBT B _LSRX_UNBUF 13 |LSRX : =
70 [CE>—=TBTBPURSW EN 5 |EN | SET_V3P3 8 TBTBPVRSW
R CAL s [ry—TBT_B DP PWRDN s |pP_PD
a7 55 [rEy—TBT B HV EN 11 |Hv_EN | SET_S0] 20 TBTBPWRSW | SET_SO 660
T4AUPLTOT s (ogm}—DP_TBTPB HPD 12 |HpPpoUT HPD|_17 TBT B HPD o5
04 70 [ry—=TBT_SO_EN 17 |so | SET_s3 ¢ TBTBPWRSW | SET_S3 SOT891 >
D_THVPAD
TBTHV: P15V TBTHV: P15V . N
G\D THRM s TBT B LSRX 4ly A3 R9626 R9628
— 'R9611 'R9612 A BV . M ME 100K
NEER
? 2 28 6K 3 sK 1 C9660 el Hhow
o o == 0, 1UF ds_ 20, L
2201 2201 B 1Y G\D
<RV3P3> 335 =R 2
TBTBPWRSW | SET_SO R
TBTHV: P15V TBTHV: P15V =
R9613'| |'R9614 . . L
- f aul =
22.6K 22.6K Pedl Eebotup EJ"‘E%%'?&}
1 1 X
1/ 20W 1/ 20W Singte R on | P3 oK.
W IS - CRITI CAL h d b I
T Thunder bolt Connector B Trecom 1
E 12v t . <RHVS3> <RHVSO0> I LI M= 40000 / RI SET FERR- 120- OHM 3A NRLIAE WDTHEO 58
or systens: VOLTAGE-T8. 9
i > __PP3V3RHV_SW TBTBPWR @D_val D=TRUE
L LI NE_W DTH=0.38 MV
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON = 0603 y&ﬁ?:gig’mwu 20 MM 5 061%7";) 1
C9600 * B 3
11850145 2 RES.MIL FILM 1/ 20017, K. 1, 0201, SV, LF RO610, R9613 TBTHV: P12V o o1UF —— R9601 8
> 0% —— TBTBCONN 20 RC 1 2 R R
11850145 2 RES, MIL FI LM 1/ 20W 17. 8K, 1, 0201, SMD, LF R9611, RO614 TBTHV: P12V s e 2 yﬁ;&%}&gﬁg B Vol
; 1
Nomi nal Mn Max Owoelgg- 2?1 For J9600 TBT SMI pads GND_VQ D=TRUE
I HVSO/ S3  1120mA  1090mA  1170mA (12W i ni num) — 160 (3 5,17 & 19) (Both G 5
GND_VOl D=TRUE - (0-18.9V) C9670  :||:
(Both C s) 0402 i i i i L_TBT B R2D C P<0>
9674 1|2 TBT O b o i TBTDr .., TBT B R2D P<0> 0.220F |12 53y BT b oD & re0s < 7 s o2
93 35 7 TBT B _D2R P<0> I 0. 470F | [ 20% L 93 7 TBT B D2R C P<0> - - J_ : : s - TBT B R2D N<O> 9671 L Yan
CERM XSR-1 201
03 35 7 TBT B D2R N<O> | C9675 10z ; 037 TBT B D2R C N<O> - - = &% L pET—— oo 7 © e
0. 470F | [_zo% W @D val D=TRUE @D val D=TRUE M N_LINE_W DTF=0. 38 MV
CERM X5R-1 201 SHIELD P M N_NECK_W DTH=0. 20 MM
R9694* 'R9695 / 3940 R VT e (;3 (v:? [Imf
1K 1K N
5% 5% VDP- D2 470K
1720w 120w 2| rep F-RT-TH awo o AL 0. 01%50 A
201, , 201 A 1S conFlcr  M_LANEOP o | A3 X5R- CERM 2
SI GNAL_MODEL=EMPTY SI GNAL_MODEL=ENPTY A6 A5 0201 5 201
RO678 470K 1 2 O CONFI @2 M__LANEON
@678 .|| VN oo awe oL o1 (0-18.9v) 1
92 25 [ry—DP_TBIPB M. C P<3> r 0. oo0r 125 esv 1 03 DP_TBTPB M_P<3> oo . - ALO | 5 | anesp ML_LANELP o A9 - - DP_B LSX M._P<1> o5 93
% 3 (y—DP_TBTPB M. C N<3> 2 R 020 03 DP_TBTPB M. N<3> S - Al2 | 5 M LANE3N M_LANEIN o | ALL - - DP B LSX M. N<1> 85 93
‘M—" . AL4 - A13
20% 6.3V TBT: Unused I GND4 GND3 .
0. 22UF %8k o201 R9679 470K SDV/V/V S— ALG g hoe M,iLANEZPg ALS TBT: LSX_R2P/ P2R (P/ N)
W 201 (O AL7
AL8 | o aux_cHN  ML_LANE2N g
2201 5 pp_PuR RETURN o | ALS
R9699 = \ PORT A e\;,tv: r:mu;
2. 2K aSRICA SHI ELD PI NS J o672 °‘||,S)
1/ 20w GND_VOl D=TRUE 20% 6.3v L_1BT B R2D C P<1> 7 35 93
5 (Both D's) LEEE R 0.220F |38 &% T T <
@O va b=TRUE D9698 N ) - @27 TBT B ROD P<i> 0673 L Y > am 7 s %
0 35 7 TBT B D2R P<1> I TBT B D2R C P<l> I—BAmo-OZLRH_| >|—|YSLP—2'7 53 TBT B D2R1_AUXDDC P - 514- 0803 ->- =07 TET B RID Nel> Il &3y
03 35 7 TBT B D2R N<1> . TBT B D2R C N<i1> D9699 N . o3 TBT B D2R1_AUXDDC N - BT TX 1
BAR90- 02LRH TSP 2T L @D val D=TRUE
= 1
R9673
CRI Tl CAL oK
L9698 20w
650NH- 5% 0. 430MA- 0. 520HM i
@D val D=TRUE 201
93 55 _DP_B AUXCH DDC P 2 1 90 P 2
DC N 0603 P .
8 DP B AUXCH S| GNAL_MODEL=EMPTY -
CRI Tl CAL 470k R's for ESD protection
o698 l_ (_‘,93:99 L9699 on AC-coupl ed signal s.
SORE T — 30 650NH- 5% 0. 430MA- 0. 520HM L
sov 5 sov N~
mGngg ﬁgszo z - GND_VO D=TRUE
0603 -
SI GNAL_MODEL=EMPTY
es TBT B HPD ’ ISYI\K: MASTER=D2 KEPLER SYNC DATE=01/13/ 2013
ss _1BT B CONFI G1_RC DP Source nust pull
€002 * down HPD i nput with Thunder bol t Connector B
" 18T B Fl @ RC ) 0. 01LF g em e
< %V, greater than or equal 051 589
N N . R to 100K (DPv1.1a). Appl e I nc -
R9652 R9651 9694 1 9695 R9641 o . o——
100K
15!)(:/' %U’)n/l 530 = Si nk HPD range: 4 18 O
v oW e High: 2.0 - 5.0V NOTI CE OF PROPRI ETARY PROPERTY:
012 220 220 Low. 0 - 0.8V THE | NFORMATI ON CONTAI NED HEREI N | S THE
: ! PROPRI ETARY PROPERTY_OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 96 OF 132
L 11 NOT TO REPRODUCE OR OOPY | T
= 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 85 O: 99
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PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
CRI Tl CAL RDS( ON) 43 mOhm @. 5V
Q706 LQADI NG 0.715 A (EDP)
FDC638APZ_SBMS001
Ssore- He PPBUS SW LCDBKLT PWR
F9700 © M N LINE WDIHEO. 4 mm . ——— —_
3AVP- 32V- 467 {\/AQN;X%\QI g‘\l’/}—ko 25 nm THERE | S A SENSE RESI STOR BETVWEEN
. =PPBUS SO _LCDBKLT! 5 PP il PPBUS_SW LCDBKLT_PWR NEED VALUE CHANGES FOR 55V AND 96 LEDS !!! D
—/1/— o~ AND PPBUS_SW BKL
603- HF hal ON THE SENSOR PAGE
BOTTOM
o
LCDBKLT EN DI V . =PP5V_S0_BKL L9710, 701, D9701, C9715-C9719 SHOULD ALL BE PLACED NEAR EACH OTHER
1
I]-Q4977ng Eng‘%(]:_Ab PLAE’NWIgéI?rIZCi’iM C9715, C9716 SHOULD BE PLACED I N T-BONE. SAME FOR C9718, C9719
1% i 3
22Uk 20963, 40, 1050HM p%g]-ol]ig C9715, C9716 SHOULD BE PLACED ON TOP SIDE. PLACE C9718, C9719 ON BOTTGM S| DE
oo PPBUS_SO LCDBKLT PWR P-ACENEARELO710.1:5WI  PLACE NEAR=LO7LO. 1: 3WM vaLTAGE=12. v 1YY Y L2 PPBUS SO_LGDBKLT PWR SW_ A K PLACE_NEAR=D9701. 2: SMV PLACE_NEAR=D9701. 2: SMV PPVOUT SO LCDBKLT ; o1
CRI TI CAL M NCNEGEW DTH-0. 25 M DEMBO3OC- SM M NCNEGW D0, 25 M [ L M NCNEGW D0, 25 M _—
1 C9712 * Co713 o 15281527 vaLTAGE-S0v DFLS2100 CRITI CAL CRITICAL | CRITICAL CRITI CAL Ut
TOUF 0tk e + C9715 + C9716 1 C9718 1 C9719 1 C9717
10% , 25V —— 2. 2UF —— 2. 2UF —— 2. 2UF —— 2. 2UF —— 1000PF
2 Zen s PPBUS_SO_LCDBKLT_PWR_SW SHOULD BH KEPT AS SHORT AS PCSSI BLE 1%, T, TS 1% 8%
805 2 7R CERM 2 7R CERM 2 7R CERM 2 7R CERM 2 7R CERM
1210 1210 1210 1210 0603
PLACE_NEAR=R9708. 1: 5SMV

1
= 1

= PLACE_NEAR=D9701. 2: 3MM

o rm>_LCD BKLT EN__|

PLACE_NEAR=D9701. 2: 3MM

.« =PP3V3_S0_BKL_VDDI O

PLACE_NEAR=U9701{8: 3MM
PLACE_NEARSU9701. 22: 5MV R9708*
PLACE_NEAR=W9701. 22: 3|1 C9714 1 C9710 1 C9711 s PLACE_NEAREL9710. 2: 3WM 63. 4K C
i i 10
- ?{:w?lup -1 :JLCIJJU/E l])é%lUF YW
BKLT PLT RST L 2 30k cerm 2 %2k 2 53R cerm 402 5
25 [TR> d402 8051 d402 CRITI CAL
| — 701
BKL_FET_CNTL 4 || ] Sl 7812DN
WL W OTITS. & W .
M NNEGCW OTH-0. 25 M R9709
1 59. 0K
123 116w
® 8 & itz ,
VDDl O VLDO VIN
w701 L
e
L
M LN WOTHEO. 5 _—
s | : 22 BKL_SW VN NEK WoTHEO. 25 D_BKL: DEV
BKL_FESET 3 BKL_FB AR /17
5 21 9
S FSET @ F PLAGE_NEAR-LAT01. 12: 10WM %2 LED RETURN_ 1 oD 7 o
BKL_FLT 20 |5 TER & out1l 12 BKL_| SEN1 | 0.1% M AR D10, 20 M
& W LT WO 5 16w LhEcC
R9753 AND R9757 NEED TO BE 402 PACK FOR LAB ACCESS BKL_1 SET 3 | seT = outel 13 BKL_| SEN2 M NNEGEW OTH=0. 20 rm a5
w =12C BKL 1 SCL RI753 0 izpa2 BKL_SCL 10 IsaLk curs| 1+ BKL | SEN3 DB 15
5%  1/16W  M-LF 402 10. 2
BKL_SDA 11 [spa oural_ 16 BKL_| SEN4 PLACE NEARRLRTOL 1310 3 AR 2 LED RETURN 2 oD 7
WL W OO 5 Vo NIE WO & m
w_=12C BKL_1 SDA R9757 o LAAN LVDS BKL_PWM RC 2_|pwwm ours|_17_ BKL_| SENS MINNEGK W OTHE. 20, mm 1/ 16W R m
5% 1/ 16W M- LF 402 AI)FZ
RO731 TP_BKL_FAULT 7_FAULT oute| 18 BKL_| SEN6 b BKL: DEV
s s _PPBUS SO_LCDBKLT PWR A BKLT_EN 4 |EN vsynd 12 BKL_VSYNC R "R9719 B
T > RITICAL PLACE neaewo701 14z 10w | 10.2 LED RETURN 3 e
301K TR WO 5 TR WO oD
16w o RO715 'R9765 z ‘R9755 I RNEGCW BTV -0. 20 . ST RN BTiEo. 20
VLR 100K 10K R TF
402 1% 5% THRM 10K 402
1/ 16W .
et (EEPR%/I_ZH uld set EN_|_RES=1) %;fﬁ“ g g HRY zr’fﬁ“ o BKL?%V
| I 29 2 - o n n 2
s & . 402 RO
15. 41& | _LED=23. 96MA APN: 353S3376) 2 PLACE_NeAR-wo70L. 1610w | 10,2 LED RETURN 4 e
= 1/ 16W | _LED=369/ Ri set PW/ RES = 9+3 M N_LI NE_W DTH=0. 5 rm M N_LI NE_W DTH=0. 5 mm oD
leu%; M N_NEGCW DTH-0. 20 mm vied 1% M N_NEGCW DTH-0, 20 mm
2 1
R9716 gL
R9304 12,7k 4 FPWFL9. 2KHZ D_BKL: DEV
” LCD BKLT PWV AN . abe S detpils in spec 7
m VE- L = PLACE NeAR-WoT01, 17: 20ma | 10. 2
50 402 LAAAZ LED RETURN 5 Flos RA
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST CI RCUI T 1716w NO STUFF 2 WML W OO, 5 WL W D0 5
M- LF N M N_NEGCW DTH-0. 20 mm 0.1% M N_NEGCW DTH-0, 20 mm
402 C9704 1716w
33PF X710 402
5%
S0V E£Y
2 oo cerm BKL { SGND 1 2 D_BKL; DEV
L M N_LI NE_W DTH=0. 4 MM PLACE_NEAR=U9701. 9: 10MM {190732
= M NNEGCW D0, 2 Wi PLACE_NEAR-U701. 18: 10MM | ,\/\'/\/2 LED RETURN 6 oD 7
PLACE XWO710 AWAY FROM U9701.1 AND U9701.715 M NCNEGEW DTH-0. 20 T e 1% M NCNEGEW DTH-0. 20 T
ADD VI AS | N TPAD OF U9701 I
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
WPLER SYNC DATE=01/13/ 201

LCD Backl i ght Driver

d} Appl e I nc.
®
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87

8

PCH VCCI O (1. 05V SO) REGULATOR

s _=PPVI N SO PCHVCCI OS!

0

s _=PP5V_S0 PCHVCCI OGS0

X801 PCHVCCI OS0_BOOT_RC ’
8 2,00 00 SoL Fe R
- m
=PPPCHVCCI O SO_REG 1 582 o7 PCH VCCI OSENSE P RO801! + C9801 DI DT=TRUE 9820 *|, 1 C9822
2.2 10UF 68UF 1000PF
5% 20% 200 5%
PLACE_NEAR=U1800. BJ8: 1MV 1/ 16W 2 1V 16V 2 2 22
M LE 55 R9830* P LAY, a0 ¢
4022 CASE- D2E- SM 402
59/u PLACE_NEAR=Q9830. 1: 1. 5mm
PP5V P | V. =
X802 TN LHE WDTED. 5 o 1 = VLR n
EY MN REGK W DTH-0 2 mm 603, =
1 2 o7 PCH VCO OSENSE N = 9 s
53 Vout = 0.5V * (1 + Ra / Rb) 43
=
PCHV( OS0_VBST
PLACE_NEAR=UL800. BJ6: 1MV R9804* 'R9844 U9800 [MNLINEWDTHEO. 3 Tm N,(Eucnl;g,w Urr:us3 T 37650953
3. 01K 3 01K EN’NESCEWWWD 2 nm CRI Tl CAL
ik Diow I SLossro Q2830 R oAL
fraat freats
o 2 %02 ™ D SRCIVCAL 080 EN N & BooT| 22 MN IR WOTHD 6 mm RIK0214DPA cLR:gTéCé‘«LO %ggglo
<Ra> <Ra> ORI TI CAL CATE NoDESTRE WPAK2 s
PCHVCCI OS0 _FB S |FB UGATE[ 1t = [9 - w
L STAE 0. 68UH- 20% 23A- 0. 0034CHM P PPPOVGO O S0 REG & o
- PCHVCCI OS0 SREF 4 | srRer PHASE|[ 10 PCHVCCI OS0 LL 7 1 2 PPPCHVCCI O SO REG R 2 1
e e PINB10ST PR = 8 vout = 1.05V
PCHVCCI GOS80 VO 5 {vo LGATE[ !5 T ENECK mm
oren 15251651 VOLTAGEST. 05V CRTICGAL | 12A MAX OUTPUT
PCHVOC! GOS0 OCSET 7 |ocser co849 '/,
PLACE| NEAR=LD830. 2: 1. Smm 27gu=::f = 300 kHz
» o PCHVCCI GS0_PGOD ° |paooo 9823 ¢ o 2
1000PF —— . B4 o
PCHVCCI 0S80 _RTN 2 |rTN DRVL 000223 f— CASE- B4~ SM
ol ESEL s M N-RECK-W DTHEO, 5 o 20 2
. . _PCHVCCI OS0 FSEL  ° [FSEL GATE_NODE=TRUE 402 CRI Tl CAL
R9805 R9845 b PO STAE .
2. 74K 2. 74K A +| co84s
- © _
uabh Piow R9803 8 T aer
MF- LI MF- LF 0 2 2V
402 , 2402 0% % CASE 84 sm
<Rb> <Rb> v e . Ba-
603 2402
9804 :| |+ cosos : C9803 2001 PONVCAI 80 €S P
10PE == = 1oPF = %.047F 841 % o7 PCHVOCI OS0 €S N =
G cErRv 2 2 06 ceru 2 X7R CERM XV9800 2. 0K
0402 0402 102 SM . o8
PCHVCOI OS0_AGND ' >
M N_LINE_W DTH=0. 6 mm 5 i 9840
N_NECK W DTH=0. 2 nm 402,
VOLTAGE=0V 4 1000PF

PLACE_NEAR=U9800. 1: 1nm

(PCHVCCL QS0_QCSET)

(PCHVCCL QS0_VO)

OCP = R9841 x 8.5uA / R9840

OCP = 14.4A

Ismc VASTER=02_KEPLER
PCH VCCI O (1.05V) POVWER SUPPLY

SYNC_DATE=01/13/ 201
— —

TG NOVEER
d} Appl e I nc. 051- 9589
(<]
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=PP3V3_S0_PVRCTL

EXT GPU PWRGD Pul | up

o 708
. ) Unused PGOOD si gnal
GPU Rail Sequencing 1Ro900 |'RO901 |'R9902 ¢
KEPLER GPU REQUI RES RAI LS TO COVE 100K 100K 100K
p in the fol l'owing order 5% 5% 5%
120w 120w 120w
1) GPU 3.3V M M M
2) IFPX |OVDD - 1.8V 2 20t 2 20t 220]
3) GPUVCORE
4) FBVDDQ GDDRS 1.35V
5) PEXVDD/Q CR | FPY | OVDD - 1.05V
~P3V3GPU_M SC_EN o -
EG RAI L1_EN _ P3V3GPU_EN =P3V3GPU_EN . 69 8 [TR)——=PPSv3 SOGPU FET = CGPU PGODL oo =
- VAKEBASETRUE - s [T)—=PPLV8_GPU FET —  GPU PGOOD2 oo o
EG RAI L2_EN _ PLVBGPU_EN __ =PveGPUEN ey — o e AXG. POOD am
— NAKE_BASE=TRUE — 80 GPUVOCRE_PGOCD GPU_PGOOD3 82
. o o o :
EG RAI L3_EN _ GPUVCORE_EN __ —cPuvoRe_EN GPUFB_PGOOD GPU_PGOOD4 = .
80 7a 8 rrerrs <™
= e = o I>— s = oD e e coe o e coe
— 6
EG RAI L4_EN _ P1V35GPUFE_EN __ =PLsFBEN o % TR Pl\,{,?i BASSE:G;EJ; PGOOD  —  PMALL GPU PGOCD o = e re— = <™
= VAR BASE-TRE = X
EG RAI L5_EN P1VOS_S0GPU_EN [ Y NOTE: NO PU ON 3V3 AND 1V8 PGOODS S| NCE THEY ARE SYNTHETI C.

— NAKE_BASE=TRUE

NOTE 2: CHECK IF 1V8 | S READ AS LOG C HI GH BY GWUX

NOTE: 1V8 MAY NOT BE REQUI RED FOR KEPLER | F THERE |'S NO LVDS

PEG R2D_P<0>

71 89

'RO910
82

5%

1/20W

M
2201

NCSTUFF G Rop <0

71 89

PEG R2D_P<3>

71 89

'R9913
82
5%
1/ 20w
VE
2201

NOSTUFF peG Rop e3>

71 89

PEG R2D_P<5>

71 89

'R9915
82
5%
1/ 20w
N
2201

NOSTUFF peG rop s>

71 89

PEG R2D_P<7>

71 89

'R9917
82

5%

1/20W

ME
2201

NOSTUFF beG oD k7>

71 89

PLACE R9910 - R9917 CLOSE TO U8000

PCI E TEST STRUCTURES (FOR LAB USE)

PEG_D2R_P<0>

9 71 89

'R9920
82
5%
1/ 20w
ME
2201
NOSTUFF b bR N<0>

9 71 89

PLACE R9920 -

PEG_D2R_P<4>

'R9924
82
5%
1/ 20W
M
2201

NOSTUFF e 2R Nea>

PEG_D2R_P<7>

9 71 89

9 71 89

9 71 89

'R9927
82

5%

1/ 20W
2201

NOSTUFF
PEG_D2R_N<7>

9 71 89

R9927 CLOSE TO U1000

I SYNC _NMVASTER=D2 KEPLER

SYNC _DATE=01/13/ 201,

Power Sequenci ng EG PCH SO

d} Appl e I nc.
®

T O )
051-9589 | D
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7

6

4

CPU Si gnal Constraints CPU Net Properties
= NET_TVPE
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 -
R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CPU_508 * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
= — — i s i o s o E gsn paE DM _S2N P<3: 0> 1018
CPU_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD oo N PCIE_85D PCLE DM __S2N N<3: 0> 10 18
oM N PCIE_85D POE DM _N2S P<3: 0> 10 18
CPU_27P4S * =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7ML 7ML = X
PCLE 85D E H 10 18
o QL E_g: Pl DM _N2S N<3: 0>
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 nmil spacing wi thout specifying a target inpedance. [ — =TS POLE_85D POE FDI__DATA P<7:0> s 10
CO—£nman PO E 85D POE FDI_DATA N<7:0> o 10
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG VEEI GHT [CO—Enssec CcPL_50: CPU_AGTI EDl_FSYNC<1..0> 9 10
ED_ISYNC CcPL_50; CcPllAGTL EDl _L SYNC<] 9 10
[ — SYNC: Q
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_Di ELECTRI C ? =
_ [ S =T cPl)_50; CPlLAGTL FDI_| NT 10 18
CPU_BM L * 8 ML ? CPU_VI D N 0.457 W ? CD—e-axioon C K PCE 90D aKPQE DM _CLKI100M CPU P 1 17
C—Dv—cxioom CK POE 90D QK PAE DM __CLK100M CPU N 11 17
cPy_cowe * 20 ML ? CPU_VREF * 12 ML ? X
e ar e _ssn 0 splavecET DP INT IG M P<3:0> 10 82
CPU_I TP * =2: 1_SPACI NG ? C—=-Laru DP_85D DI SPI AYPORT DP_INT |G M N<3:0> 10 82
VCCSENSE * 25 ML ?
CPU_VECSENS s M DL aux e asn - DP_INT IG AUX P 1082
Mbst CPU signals with inpedance requirenents are 50-ohm singl e- ended. D ax DP_8s5D DI SPLAYPCRT DP INT 1G AUX N 10 82
Sone signals require 27.4-ohm singl e-ended i npedance. CD—=uEe e CPU_27P4 CPU_CONP CPU_EDP_COWVP 10
Co—=uesacae cpl) 27pP4; cPl_cove CPU_PEG COVP 10
SQURCE: | VB PLATFORM DG , Tabl es 205-207
1 1 11 TP .. 10 24
—=uas el 50 o CPU CFG<17..0>
PCl - Expr ess = axcu QK PaE an aKeare | TPCPU_CLK100M P 17
P — o= ax cu QK PaE aon akear | TPCPU_CLK100M N oy
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP CO—xeakea QK POE 90D QK PAE | TPXDP_CLK100M P 17 24
e [ — DP_CIK_PCH QK PAE 90D QK PAE | TPXDP_CLK100M N 17 24
PCI E_85D N =85_cHM Dl FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
— e m=e aazon QK PG E a0D QK eaE DPLL REF CLKP i
CLK_PCI E_90D * =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [CD—eLL-REE_aKizom QK _POE 90D QK POE DPLL REF CLKN 911
[ — DP_TDI CPU_50 CPUITP XDP_CPU TDI 11 24
= 1m oL 5ol o ite XDP_CPU_TDO 11 20
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG WEI GHT [ — DP_TNE CPL_50! CPU_ITP XDP_CPU TMS 11 24
[ — DP_TCK CPU_50 CPUITP XDP_CPU TCK 11 24
PCIE N 15 ML ? PCIE TOP, BOTTOM 15 ML ?
[ — DP_TRST | CPU_50 CPUITP XDP_CPU TRST L 11 24
CLK_PCIE * 20 ML ? CO—xeeeu P50 CcPUI TR XDP_BPM L<3..0> 11 24
CO—xee e cPLL 50! ceu LT XDP_BPM L<7..4> 1 2e
[ e DP_BDRESET | CPU_50 CPUITP XDP_DBRESET L 11 24 25
e _eany | cpL_s0! cPuLTE XDP_CPU PRDY L 11 24
= DP_PREQ | CPU_50 CPUITP XDP_CPU PREQ L 11 24
CO—ecaterr | CPU_50 CPU_AGTI CPU _CATERR L 11 a1
CD—RueRac se CPU_50; CPU_AGTL CPU PROC SEL L 11 20
CoO—=uwea P50 UMD CPU_PECI 11 20 42
CO—eueracar CPU_50; CPU_AGTL CPU _PROCHOT L 11 41 42 65
PEG oo v celp o oo XDP_CPU_PVRGD 2
[— VR T cpl) 50! cPl aM L PM THRMIRI P_L 11 20 42
PHYSI CAL_RULE_SET LAYER ALOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP CO—ausuc CPU_50; CPU_AGTL PM SYNC 1118
T [ = VEV=VESN CPU_50; CPU_AGTL PM_MVEM PWRGD 11 18 27
PEG_80D N =80_cHv Dl FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
CD—=\ewem CPU_50; CPU_AGTL CPU_PWRGD 11 20 24
— CO—=usurawe CPU_27P4 CPU_CONP CPU_SM RCOMP<2. . 0> 1
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [— CcPL_50; ceu VD CPU_Vi DSQUT. 13 65
= CcPL_50; ceu D CPU VI DSCLK. 13 65
PEG_RXRX * =4X_Di ELECTRI C ?
= = I F— oL s0 ceLun CPU_VI DALERT L 1 65 ——
PEG_TXTX * =4X_Di ELECTRI C ? [ Io=1 ceu D CPU VOCSA VI D<1..0> 13 62
— CPl|_VOCSENSE CPL_27p4: CPl|_VOCSENSE CPU VCCSENSE P 13 65
PEG_TXRX * =10X_DI ELECTRI C ? =
et veosense P 27ea Bl vecsENSE CPU VCCSENSE N 13 65
O vecsense Pl 27p4; CPLI VCCSENSE CPU_VCCI OSENSE_P 13 67
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET O vesense oLl 27p4; CPLI VCCSENSE CPU_VCCI OSENSE_N 13 67
PEG_D2R PEG_D2R * PEG_RXRX CO—<elLveosense CPU_27P4; CPU_VOCSENSE CPU_AXG SENSE P 13 65
—= CPLL VCCSENSE oLl 27p4; CPLI VCCSENSE CPU_AXG SENSE N 13 65
PEG_R2D PEG_R2D * PEG_TXTX | — LAXG !
— — - Do vcrsense oLl 27p4; CPLI VCCSENSE CPU_VCC VAL SENSE_P 13
PEG_D2R PEG_R2D * PEG_TXRX DBl vocsENsE CPU_27P4 CPU_VOCSENSE CPU_VCC VAL SENSE_N 13
D vcrsense Pl 27p4; CPLI VCCSENSE CPU_AXG VAl SENSE_P 13
Do vcrsense Pl 27p4; CPLI VCCSENSE CPU_AXG VAL SENSE_N 13
[ED—CRlLvCosasENSE CPU_50; CPU_AGTL CPU_VCCSASENSE 13 62
D cPUvREE PPCPU MEM VREFDQ A 10 33
D —aemeee cPUvREE PPCPU MEM VREFDQ B 10 33
CD—RUMEM vReE CPUVREE PPOV75 S3 MEM VREFDQ A 28 29 33
CD—RUMEM Ve CPUVREE PPOV75 S3 MEM VREFDQ B 30 31 33
CPU_NEM VREE. CPUJ_VREE PPOV75_S3_MEM VREFCA A 28 29 33
D —CRULMEM VREE CPUJ_VREE PPOV75 S3 MEM VREFCA B 30 31 33
o—xe it QK PCE 90D QK POE XDP_CPU_CLK100M P a
[z DP_CILK 1TP QK PAE 90D QK POE XDP_CPU CLK100M N 24
[ PEG 80D PEG R2D PEG R2D P<7..0> 71 88
[ — PEG 80D PEG R2D PEG R2D N<7..0> 71 88
CO—e=akn PEG 80D PEG R2D PEG R2D C P<7..0> 971
[— PEG 80D PEG R2D PEG R2D C N<7..0> 071
[O—esame PEG AOD PG 2R PEG D2R P<7..0> o 7188
F— PEG 80D PEG 2R PEG D2R N<7..0> o 71 8
[— PEG 80D PEG PR PEG D2R C P<7..0> n
[ — PEG 80D PEG 2R PEG D2R C N<7..0> 71
SYNC_MASTE] KEPLER SYNC DATE=01/ 13/ 2017
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Menor y

Bus Constraints

PHYSI CAL_RULE_SET LAYER CA,IQL%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#"
MEM 37S * =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 50S * =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_0OHM DI FF =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’

VEM_CLK2MVEM * =4: 1_SPACI NG 2
MEM_CTRL2CTRL * =3: 1_SPACI NG 2
MEM_CTRL2MEM * =2.5: 1_SPACI NG 2

MVEM_CMD2CMVD * =1.5:1_SPACI NG 2

MEM_CMD2MVEM * =3: 1_SPACI NG 2
MEM _DATA2DATA * =1.5:1_SPACI NG 2
MEM _DATA2NEM * =3: 1_SPACI NG 2

MEM _DQS2MEM * =3: 1_SPACI NG 2

MVEM _20THER * 25 MLS 2

VEM_DQBL2BL * 16 M LS 2

MVEM_DQCH2CH * 25 MLS 2

Menory Bus Spaci ng Group Assi gnnents

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
MEM _CLK MVEM * * MVEM_CLK2MEM MEM_CND MVEM * * MVEM_CMD2MVEM

MVEM_CMD MVEM_CMD * VEM_CVD2CMD

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
MEM CTRL MVEM * * MEM CTRL2MEM | | MEM * _DQ BYTE* MVEM * * MEM _DATAZMVEM
MEM CTRL MEM _CTRL * MEM CTRL2CTRL | | MEM *_DQ BYTE* =SAME * MVEM _DATA2DATA

| MEM.A_DQ BYTE* | MEM_A_DQ BYTE* * MVEM DQBL2BL

NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET VEM B_DQ BYTE* | MEM B_DQ BYTE* N VEM DGBLZBL
MEM DQS MEM* . MEM DQS2VEM MEM A_DQ BYTE* | MEM B_DQ BYTE* * MVEM_DQCH2CH

NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI I\CLRULE7$ET

MVEM * * * VEM 20THER

DDR3 (Menory Down):
DQ signals should be matched wi thin 0.508mm of associ ated DQS pair

DQS intra-pair

mat ching should be within 0.127nm no inter-pair

mat chi ng requirenent.

DQS to clock matching should be within [CLK-139. 73mmi and [ CLK-30.48mj.

CLK intra-pair

mat chi ng should be within 0.127mm

inter-pair

CONTROL signals should be matched within [CLK-2.54mj to [CLK+Omj of CLK pairs.

A/ BA/ CMD signal s should be matched within [ CLK-2.54m]
DQ DQs/ A/ BA/ cnd si gnal
Maxi mum | engt h of any signal

SOURCE: Chief River

spacing is 4x dielectric,

SFF Platform DG Rev 0.7 (#460452),

to [ CLK+2.54m] of CLK pairs.
CLK is 5x dielectric.
fromdie pad to first DRAM device is 139. 7nm nax, to | ast DRAM device

Section 2.6.3

mat chi ng shoul d be within 0.508nm

is 194. 31nm nax.

Menory Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 72D MEM O K MEM A CLK P<5.. 0>
O MEMAGK MEM 72D MEM O K MEM A CLK N<5. . 0>
O MEM A CONTL MEM 37S MEM CTRI NMEM A CKE<3. . 0>
O MEM A ONTL MEM 37S MEM CTRI MEM A CS L<3..2>
D> MEM.A_CNTLY MEM 37S MEM CTRI MEM A_CS_L<1>
[T MEMA_CNTL MEM 37S MEM CTRI MEM A CS L<0>
O MEM A CONTL MEM 37S MEM CTRI MEM A _ODT<3. . 2>
> MEM A CNTL1 MEM 37S MEM CTRI MEM A _ODT<1>
> MEMA_CNTL 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 CAVD MEM A RAS L
O MEMA D MEM 40S MEM CMVD NMEM A CAS L
O MEMA QD MEM 40S MEM CMVD MEM A WE_L
CO—MEM A DQ BYTEQ MEM 50S MEM A DQ BYTEQ MVEM A_DQ<7. . 0>
O MEMA_DQ BYTE] MEM 50S MEM A_DQ BYTE1 MVEM A DQ<15. . 8>
O MEMA_DQ BYTE2 MEM 50S MEM A_DQ BYTE2 NMEM A DQ<23. . 16>
CO—MEMA_DQ BYTE3 MEM 50S MEM A_DQ BYTER NMEM A DQ<31. . 24>
O MEMA DQ BYTE4 MEM 50S MEM A_DQ BYTE4 NMEM A _DQ<39. . 32>
[CO—MEMA_DQ BYTES MEM 50S MEM A_DQ BYTES NMEM A DQ<47. . 40>
O MEMA_DQ BYTEG MEM 50S MEM A_DQ BYTE6 MEM A _DQ<55. . 48>
> MEM A_DQ BYTE? MEM 50S MEM A_DQ BYTEZ MEM A _DQ<63. . 56>
C>—MEMLA_DQSO MEM 85D VEM DS MEM A DQS P<0>
O MEM A DOS0 MEM 85D VEM DS MEM A DQS N<O>
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 DS MEM 85D VEM DS NMVEM A_DQS_P<2>
O MEMA D2 MEM 85D MEM DQS NVEM A _DOS N<2>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS P<3>
CoO—MEMA DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA DQs4 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 MEMA D6 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 DGS? MEM 85D VEM DS NMVEM A_DQS_N<7>
O MEMB AK MEM 72D MEM O K MEM B_CLK P<5.. 0>
O MEMEB AK MEM 72D MEM O K NMEM B_CLK N<5. . 0>
O MEMB ONTL MEM 37S MEM CTRI MEM B_CKE<3. . 2>
[ MEM B CNTL1 MEM 37S MEM CTRI NMVEM B_CKE<1>
[ MEM B CONTLO MEM 37S MEM CTRI NVEM B_CKE<0>
O MEMB ONTL MEM 37S MEM CTRI MEM B_CS L<3..0>
O MEMB NI MEM 37S MEM CTRI MVEM B_ODT<3. . 1>
> MEM B CONTLO MEM 37S MEM CTRI MEM B _ODT<0>
D MEM B QD MEM 40S MEM_CMVD MEM B_A<15.. 7>
T MEM B QM6 MEM 40S MEM_CMVD MEM B_A<6>
O MEMB QD MEM 40S MEM CMVD MEM B_A<5. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S MEM CMVD NVEM B_RAS L
O MEMEB QD MEM 40S MEM CMVD NVEM B_CAS L
O MEMEB QD MEM 40S NMEM 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 NMEM B_DQ<23. . 16>
O MEM B DQ BYTE3 MEM 50S MEM B_DQ BYTE3 NMVEM 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 NMVEM 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 XE1 MEM 85D MEM DQS MEM B_DQS_P<1>
O MEM B DXE1 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 DS MEM 85D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 85D MEM DQS MEM B_DQOS _N<4>
oMM B 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>

29

29

29
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Digital Video Signhal Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAIR PRI MARY GAP | DI FFPAI R NECK cap
PCH_DP_90D . =90_orm i FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
LVDS_85D . =90_orm i FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
PCH_DI SPLAYPORT [P =4:1_SPACI NG 2 PCH_DI SPLAYPORT TOP, BOTTOM =4:1_SPACI NG ?
LvDS [P =4:1_SPACI NG 2 LvDs TGP, BOTTOM =4:1_SPACI NG ?
SQURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193
SATA Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK cap
SATA_90D . =90_orm i FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_GHM DI FF
SATA_37SE * ~37_amse =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_CHM_SE
SATA_50SE . =50_oHv_SE =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
SATA [P =5:1_SPACI NG 2 SATA TGP, BOTTOM =5: 1_SPACI NG 2
SATA_I COVP . 15 ML ?

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

USB 2.0 Interface Constraints

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
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
UsB_85D . =85_0mLDI FF =85_OHM. DI FF =85_OHM. DI FF =85_OHM. DI FF =85_OHM_DI FF =85_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VeI GHT
usB [P =4:1_SPACI NG 2 usB TGP, BOTTOM =4:1_SPACI NG ?
USB_RBI AS * 15 ML B
SQURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
UsB3 [P =5:1_SPACI NG 2 UsB3 TGP, BOTTOM =5: 1_SPACI NG ?

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

Constraints

System C ock Si gnal

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAF’
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM SE =STANDARD =STANDARD
CLK_25M 55S * =55_0HM SE|  =55_OHM SE =55_OHM_SE =55_0OHM _SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o

CLK_SLOW * =2x_DI ELECTRI C 2
CLK_25M * =5x_DI ELECTRI C 2 | NOTE: 25MHz system clocks very sensitive to noise.

17 39

17 39

17 39

17 39

19 26

19 26

19 26

19 26

19 26

19 26

19 40

19 40

7 26 38

7 26 38

19 38

19 38

7 19 38

7 19 38

19 40

19 40

19 40

19 40

17 25

17 25

25 35

35
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PCH Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

OO—bmsiaaax L vns_asn Lo LVDS IG A CLK P

O—msiaaax | vns_8sn Lvns LVDS IG A CLK N

O—Lwmslaa o L vns_asn Lvns LVDS | G A DATA P<2..0>

CO—Lwms Lo s oan L vns_asn Lo LVDS 1 G A DATA N<2..0>

CO—Lwms L s ot L vns_8sn Lvns LVDS | G A DATA P<3>

[O—Lwms Laa o L vns_asn Lvns LVDS | G A DATA N<3>

O Lvos 1c B oan L vns_asn Lvns LVDS | G B DATA P<2..0>

[O—Lwmsian on L vns_asn Lo LVDS 1 G B DATA N<2..0>

[O—satamm o Ta_20D ATA SATA HDD R2D C P

= Ta_20D ATA SATA_HDD R2D C N

[O—satamm e Ta_20D ATA SATA HDD D2R P

[ Ta_20D ATA SATA HDD D2R N

[O—satamm e Ta_20D ATA SATA SSD D2R MUX OQUT P

= Ta_20D ATA SATA SSD D2R MUX OUT N

[O—satamm en Ta_20D ATA SATA SSD R2D MUX I N P

[ — \TA_90D ATA SATA SSD R2D MUX | N N

[ —satasm e Ta_20D ATA SATA SSD D2R P

= \TA_90D ATA SATA SSD D2R N

[ —SATa oo @20 \TA_90D ATA SATA SSD R2D P

= \TA_90D ATA SATA SSD R2D N

E ATA_HDD 2D \TA_90D ATA SATA HDD R2D UF P

E \TA_90D ATA SATA HDD R2D UF N

[O—sataomen Ta_20D ATA SATA ODD R2D C P

[ — \TA_90D ATA SATA ODD R2D C N

[O—satacmen Ta_20D ATA SATA ODD R2D P

[ Ta_20D ATA SATA ODD R2D N

O—saraom e Ta_20D ATA SATA ODD D2R P

= Ta_20D ATA SATA ODD D2R N

O—sataocm e Ta_20D 1A SATA_ODD D2R UF_P

= Ta_20D ATA SATA ODD D2R UF N

CD—ecsamacae TA_50SE TA_Lcove PCH_SATA3COVP

CO—kcsaraicaw \TA_37SE TA_LOOVP PCH SATAI COVP

e e e Use_a! use USB EXTB XHCI P

= USB_8 usE USB EXTB XHCI N

[O—sauep Ush_a! use USB EXTB EHCI P

[ — USB_8 usE USB EXTB EHCI N

O sa e p s ssn use USB HUB UP P

[ Use_a! use USB HUB UP N

O Lsaexn s ssn use USB EXTA P

[ — USB_8 usE USB EXTA N

O tsasan s ssn use USB_EXTB P

[ — USE_8 UsE USB EXTB N

O tsasac s ssn use USB EXTC P

[ — USB_8 UsE USB EXTC N

O LsacavER USB_8 usE USB_CAMERA CONN P

[ — USB_8 usE USB_CAMERA CONN N

CO—usaar Ush_a! use USB BT P

= s ssn use USB BT N

CO—sasar s ssn use USB BT CONN P

[ — USB_85D UsE USB BT CONN N

[ —Lsaar s ssn use USB BT WAKE P

= s ssn use USB_BT_WAKE N

[O—tsatem s ssn use USB TPAD P

[ s ssn use USB TPAD N

CO—seir USB_85D UsE USB SMC P

[— USB_85D UsE USB SMC N

CO—ecusa s PCH USA_RAI A \se_RAl A PCH USB RBI AS

7o) LSE_T29, s ssn use USB EXTD XHCI P

= USB_85D UsE USB_EXTD XHCI N

LSB_EXT, s ssn use USB EXTA MUXED P

[z USB_85D UsE USB_EXTA MUXED N

[ —LsBcavER USB_85D UsE USB_CAMERA P

USB 85D UsE USB_CAMERA N

[ —Lsex s ssn use USB LT1 P

> USB_85D UsE USB LT1 N

[ —Lseaexan o s ssn Usa: UsB3 EXTB TX P

= s ssn Usa: USB3 EXTB TX N

[ —Lsea_sxin ax s ssn Usa: UsB3 EXTB RX P

= USB_85D LSES USB3 EXTB RX N

[ —tsmexc n s ssn Usa: UsB3 EXTC TX P

= USB_85D LSES USB3 EXTC TX N

[ —Lsea_sxic ax s ssn Usa: USB3 EXTC RX P

= USB_85D LSES USB3 EXTC RX N

[ —Lsmaexa T s ssn U USB3_EXTA _TX_P

= s ssn Usa: USB3 EXTA TX N

2D —Lsea_sxaa mx s ssn Usa: USB3 EXTA RX P

> USB_85D LSES USB3 EXTA RX N
Cl ock Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

ZE>—SYSOLK O K32K RIC CK SIONS55S | K SLow SYSCLK_CLK32K_RTC
Z>—SYSCLK GLK25M SR ClLK 25M 555 | G K 25M SYSCLK CLK25M SB
= ClLK 25M 555 | G K 25M SYSCLK_CLK25M SB_R
> SYSOLK O K25M ENET ClLK 25M 555 | G K 25M SYSCLK_CLK25M ENET
= ClK 25M 558 | Gl K 25M SYSCLK _CLK25M ENET_R
[Z=>—SYSOLK O K25M TET ClLK 25M 555 | G K 25M SYSCLK_CLK25M TBT
= ClLK 25M 555 | G K 25M SYSCLK _CLK25M TBT_R
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LPC Bus Constraints

PCH Net

Properties

SPI

8 ML

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WOTH | M NI MJM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
CLK_LPC_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
LPC . 6 ML 2
aLK_LPC * 8 ML B
SMBus Interface Constraints
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SMB_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
sMvB . =2x_DI ELECTRI C 2
HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE WOTH | M NI MJUM 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_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
HDA . =2x_DI ELECTRI C 2
SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 555 . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
CLK_SLow . 8 ML 2
SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
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 SPACING | WEI GHT

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[O—tecm LbC_s0. Lo LPC AD<3..0> 717 a1 43 82
Co—Lec erave | LBC 50 Lo LPC FRAME L 17 a1 43 82
[O—tecmesery LBC 50 Lo LPC RESET L s
[O—raitecaio O K_LPC_s0: akiec LPC CLK33M SMC R 10 25
[— QLKL PC_50; aK1pC LPC CLK33M SMC 25 a1
= QLK 1PC 50 axiec LPC_CLK33M LPCPLUS 7 25 43
O eaiak MB_50! ME SMBUS PCH CLK 17 aa
[ —SMAUS_BCH DAT ME_50! ME SMBUS PCH DATA 17 aa
[CO—SMuseaio K ME_50! e SM._PCH 0 CLK 17 as
D —SMAUS_BCH 0_DAT ME_50! ME SM._PCH 0 DATA 17 aa
CO—SMuseai1 Ak ME_50! e SML_PCH 1 CLK 17 aa
CO—S\BLS Q1 pAT ME_50: B SM._PCH 1 DATA 17 aa
O—maarax HDA_50! HDA HDA BIT_CLK 17 53
= HDA_50! HDA HDA BIT CLK R .
CO—masnc HDA_50; HDA HDA SYNC 17 53
[ — HDA_50: HDA HDA_SYNC R 17
O —toaksTL HDA_50; HDA HDA RST R L 17
[ HDA_ 50! HDA HDA RST L 1753
CO—asom HDA_50; HDA HDA SDI NO 17 53
[ — HDA_50; HDA AUD SDI_R 53
CO—toasoan HDA_50! HDA HDA SDOUT 17 53
[ — HDA_50; HDA HDA SDOQUT R 17 25
e ax p1 Py SPI_CLK R 17 a3
fa—t p1 Py SPI_CLK s
O—sem pL Pl SPI_MOSI_R 17 a3
- p1 Py SPI_MOSI s
CO—s2usa EL Pl SPI_M SO 17 a3
s c Bl Py SPI_CSO R L 17 a3
fa— p1 Py SPI_CSO L w
[ — POLE 85D POLE PCI E ENET R2D P
[ — POLE 850 POLE PCIE ENET R2D N
[O—racmeren e E 850 eaE PCIE ENET R2D C P -
fa— PO E 850 eaE PCIE ENET _R2D C N 717 38
CO—roemer e POLE 850 POE PCl E_ENET_D2R P 717 38
= POLE 85D POE PCl E ENET D2R N -
[ — PCIE 85D BCLE PCIE ENET D2R C P
[ — PCIE 85D BCLE PCIE ENET D2R C N
[ — PCLE_85D PO E PCIE AP R2D P 7 34
[— PCLE_85D PO E PCIE AP R2D N 7 34
CO—eaese n PO E 850 eaE PCIE AP RRDC P 17 3
fa—t e E 850 eaE PCIE AP R2D C N 17 3
[O—eoese e POLE 85D POE PCIE AP D2R P 17 34
[— PCIE 85D BCLE PCE AP D2R N 17 34
[ZD—EELe 2R PO E 85D PCOE PCIE AP D2R Pl _P 7 34
[z POLE 85D POE PCIE AP 2R PI_N %
[®—ecese e POLE_8sD POE PCIE AP RRD PI_P 2
= POLE_8sD POE PCIE AP R2D PI_N 2
[ ST POLE 85D PQE PCIE SSD D2R MUX OUT P 30
[— POLE 85D PQE PCI E_SSD D2R MUX OUT N 30
[k mr o e E 850 feers PCIE SSD R2D C P<1..0> o 30
[ - PCIE_85D POE PCIE SSD RPD C N<1..0> 9 39
[O-eacmr s e E 85D feers PCIE SSD D2R P<1..0> o 30
[ — PCIE_85D POE PCIE SSD D2R N<1..0> o 30
[O-eatteren POLE 85D POE PCIE SSD R2D MUX_IN P 30
[ — PCIE_85D POE PCIE SSD RD MUX I N N a9
[ZD-EoLETET 2R PCIE_85D POE PCIE SSD D2R C P<i1> a9
[ 23 PCIE_85D POE PCIE SSD D2R C N<1> 30
CD—eoLeTaTRen POE 85D PCLE PCI E SSD R2D P<1> a9
[ 203 PCIE_85D POE PCIE SSD R2D N<1> 30
—e T QK PO E aon akear PCI E_CLK100M PCH P .
= QK PAE 90D QK POE PCl E CLK100M PCH N 17
[ED—ealE axoan TaT QK PCE 90D QK POE PCl E_ CLK100M TBT P 173
— QK PaE aon akear PCI E_CLK100M TBT_N 17 as
=0 QK _PQE 90D QK PAE PCH CLK96M DOT P 17
&= QK _PQE 90D QK PAE PCH CLK96M DOT_N 17
Ki00M \TA P 17
= QK _PQE 90D QK PAE PCH CLK100M SATA N 17
= CPU_50; QK POE PCH CLK14P3M REFCLK 17
— CPL_50; QK PAE PCH CLK33M PCI I N 17 25
[Z®>—easaxioom 11 DEEPAlR QK eaE PEX TSTCLK O P 1 es
= 11 nieEPAR akear PEX TSTCLK O N 1 es
CO—=ceaKiom QK PAE 90D QK POE PEG CLK100M P 17 71
[ — QK PAE 90D QK POE PEG CLK100M N 17 71
[O—rkae axoon et QK POE 20D QK PaE PCl E_CLK100M ENET_P. 717 38
[ QK POE 90D QK PaE PCl E CLK100M ENET N -
[O—=eaeaxase QK PCE 90D QK POE PCl E_ CLK100M AP P 17 34
[ — QK PAE 90D QK POE PCl E_CLK100M AP_N 17 34
[O—eacakomew QK POE aon QK eaE PCI E_CLK100M FW P .
[ — QK PAE 90D QK POE PCl E CLK100M FW N 9 17
ED—easaxooew QK POE aon QK paE PCI E_CLK100M SSD P FE
= QK PAE 90D QK POE PCl E CLK100M SSD N 17 39
[CO—eaE a kioow excamn QK POE aon QK eaE PCl E_CLK100M EXCARD P .
[ — QK _PQE 90D QK PAE PCl E CLK100M EXCARD N 9 17
ED—=eCEIar RD PCLE_85D POE PCIE TBT R2D C P<3..0> 9 35
—  PaE TET RD POLE_85D POE PCIE_TBT_R2D C N<3..0> 9 35
[E—eaeImr 0 POLE 85D POE PCl E TBT R2D P<3..0> s
ED—eCETar RD PCLE_85D POE PCIE TBT R2D N<3..0> 35
—  PaE TAT DR POLE_85D POE PCI E_TBT_D2R P<3..0> o s
ED—eac s e E 850 feers PCIE TBT D2R N<3..0> o 35
[D—eac s s POE 85D eaE PCIE TBT D2R C P<3..0> s
POLE TAT 2R POE 85D eaE PCIE TBT D2R C N<3..0> s
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Di spl ayPort Signal Constraints

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

Thunderbolt SPI Signal Constraints

TBT_SPI * =2x_Di ELECTRI C ?

Thunder bol t / DP Connect or Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
TBT_SPI _55S . =55_OHM SE =55_OHM SE =55_CHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

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
TBTDP_80D - =80_CHVLDI FF =80_OHW DI FF =80_OHW DI FF =80_OHW DI FF =80_OHM DI FF -80_OMDIFF
TBTDP_85D - =85_CHVLDI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF -85 OMDIFF
TBTDP_100D - =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve e

TBTDP * =5x_Di ELECTRI C s TBTDP TOP, BOTTOM =7x_DI ELECTRI C ?

NOTE: Thunderbol t hi gh-speed nets are NOT directly assigned to TBTDP_*D physical rules.
TABLE_PHYSI CAL_ASSI GNVENT 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

SQURCE: Bill Cornelius’s Thunderbolt Routing Notes

Thunder bol t / DP

Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—ELamn IBIDP_85D IBIDP TBT A R2D C P<1..0>
[— - -] IBIDP_ 85D IBIDP TBT A RRD C N<1..0>
[ — TBIDP 85D TEIOP TBT A R2D P<1..0>
[ — JIBIDP 850 TRIDP TIBT A R2D N<1..0>
CO—=1aEam DP_85D DI SPIAYPORT DP_TBTPA M._C P<3. .1:2>
[ Y DP_85D DI SPLAYPCRT DP TBTPA M. C N<3..1:2>
[ — DP_850 DI SPIAYPORT DP TBTPA M. P<3..1:2>
[ — DP_85D DI SPIAYPORT DP_TBTPA M. N<3..1:2>
[ — DP_850 DI SPIAYPORT DP A LSX M. P<1>
[ —3 DP_850 DI SPIAYPORT DP A LSX M. N<1>
[ — TBIDP 85D TBIDP TBT A D2R C P<1..0>
[ — IBIDP 85D TEIOP TBT A D2R C N<1..0>
CO—Erame TBIDP 85D TRIDP TBT A D2R P<1..0>
CO—Erame TBIDP 85D TBIDP TIBT A D2R N<1..0>
CO—mraaxal DP_85D DI SPIAYPORT DP_TBTPA_AUXCH C P
CO—araaxa DP_850 DI SPLAYPCRT DP_TBTPA AUXCH C N
[ — DP_85D DI SPIAYPORT DP_TBTPA AUXCH P
[ — DP_85D DI SPIAYPORT DP_TBTPA AUXCH N
[ — DP_850 DI SPLAYPCRT DP_A AUXCH DDC P
[ —3 DP_85D DI SPLAYPCRT DP_A AUXCH DDC N

TBIDP 85D TBIDP TBT A D2R1_AUXDDC P
g TBIDP 85D TBIDP TBT A D2R1_AUXDDC N
CO—erarn IBIDP_85D IBIDP TBT B R2D C P<1..0>
CO—erarn IBIDP_85D IBIDP TBT B RRD C N<1..0>
[ — JIBIDP 850 TBIDP TIBT B R2D P<1..0>
[ — TBIDP 85D TEIOP TBT B R2D N<1..0>
O =-1emeaM DP_85D DI SPLAYPCRT DP_TBTPB M. C P<3..1:2>
[ R - WY DP_850 DI SPLAYPCRT DP TBTPB M. C N<3..1: 2>
[ — DP_850 DI SPIAYPORT DP TBTPB M. P<3..1:2>
[ — DP_85D DI SPIAYPORT DP_TBTPB M._N<3..1:2>
[ — DP_850 DI SPIAYPORT DP B LSX M. P<1>
[ — DP_850 DI SPIAYPORT DP B LSX M. N<1>
[ — TBIDP 85D TBIDP TBT B D2R C P<1..0>
[ — TBIDP 85D TEIOP TBT B D2R C N<1..0>
CO—=rame TBIDP 85D TBIDP TIBT B D2R P<1..0>
CO—ereame IBIDP_ 85D IBIDP TBT B D2R N<1..0>
e axa DP_850 DI SPLAYPCRT DP_TBTPB AUXCH C P
O —eraaxa DP_850 DI SPLAYPCRT DP_TBTPB AUXCH C N
[ — DP_85D DI SPIAYPORT DP_TBTPB AUXCH P
[ — DP_85D DI SPIAYPORT DP_TBTPB AUXCH N
[ — DP_850 DI SPLAYPCRT DP B AUXCH DDC P
[ — DP_850 DI SPLAYPCRT DP B AUXCH DDC N
CO—ereame IBIDP_85D IBIDP TBT B D2R1_AUXDDC P
[ — JIBIDP 850 TBIDP TBT B D2R1_AUXDDC N

Thunder bol t

I C

Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ op_ssn Dl SPI AYRCRT. DP_TBTSRC M. C P<3..0>
f— op_ssn Dl SPI AYRCRT. DP_TBTSRC M. C N<3..0>
= op_ssn Dl SPI AYRCRT. DP_TBTSRC AUXCH C P
[= op_ssn Dl SPI AYRCRT. DP_TBTSRC AUXCH C N
[CO—r=rsel_ax TBT_Spl IBT_Spl TBT SPI_CLK
CO—Ier_se_aos IBT_Spl IBT_Spl TBT_SPI _MOSI
[O—r=rse msa TBT_Spl IBT_Spl TBT SPI_M SO
[O—rerse_csy IBT_Spl IBT_Spl TBT SPI_CS L

7 35 84

7 35 84

35 84

35 84

7 35 85

7 35 85

35 85

35 85

Only used on dual -port hosts.

Only used on hosts supporting Thunderbolt video-in
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SMC SMBus Net

Properties

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
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 W

e
ELEGTRI CAL_GONSTRAY NT_SET Prvsi AL seaci G
CO—wassn sa MBS0 NE SMBUS SMC 2 S3 SCL
CO—swus s DA MBS0 NE SMBUS SMC 2 S3 SDA
[CO—SMals_sv 1 S0 50 MBS0 NE SMBUS SMC 1 SO SCL
CO—SMauUs SWC 1 S0 soa MBS0 NE SMBUS SMC 1_SO_SDA
CO—SMaus S0 s0.sa MB_50: NE SMBUS SMC O SO SCL
[CO—SMaUS_SNC_0_S0_SDA MBS0 NE SMBUS SMC O SO SDA
CO—SMals_sMC 5.0 MBS0 NE SMBUS SMC 5_SCL
CO—swus s DA MBS0 NE SMBUS SMC 5 SDA
CO—sMusswasa MB_50: NE SMBUS SMC 3 SCL
CO—swus s DA MBS0 NE SMBUS SMC 3 SDA
SMBus Charger Net Properties

e
ELEGTRI CAL_GONSTRAY NT_SET Prvsi AL seaci G
CO—«=®=csl 1TQI_DIEEPAIR CHGR CSI _P
[ — 1TQI_DIEEPAIR CHGR CSI_N
CO—a=cso 1TQI_DIEEPAIR CHGR CSO P
[ — 1TOl_DIEEPALR CHGR CSO N
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GDDR5 Frane Buffer 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’GA#"
GDDR5_45R50SE * =50_OHM SE =50_OHM_SE =50_OHM_SE 12.7 WM =STANDARD =STANDARD
GDDR5_45SE * =45_CHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
GDDR5_80D * =80_OHM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
GDDR5_CLK * =5x_DI ELECTRI C 2 GDDR5_CLK | TOP, BOTTOM | =5x_DI ELECTRI C 2
GDDR5_CMVD * =3x_DI ELECTRI C 2 GDDR5_CMD | TOP, BOTTOM | =4x_DI ELECTRI C 2
GDDR5_DATA * =3x_DI ELECTRI C 2 GDDR5_DATA | TOP, BOTTOM | =5x_DI ELECTRI C 2
GDDR5_EDC * =5x_DI ELECTRI C 2 GDDR5_EDC | TOP, BOTTOM | =5x_DI ELECTRI C 2
Digital Video 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’GA#"
DP_85D * =85_CHMLDI FF =85_0HM DI FF =85_0HM DI FF =85_0HM DI FF =85_OHM DI FF -85_CHM DI FF
HDM _90D * =90_CHMLDI FF =90_0HM DI FF =90_0HM DI FF =90_0HM DI FF =90_OHM DI FF —00_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
DI SPLAYPORT * =3x_DI ELECTRI C ? o DI SPLAYPORT TOP, BOTTOM =4x_DI ELECTRI C ? o
HDM * =3x_DI ELECTRI C ? o HDM TOP, BOTTOM =4x_DI ELECTRI C ?

Di spl ayPort/ TVMDS i ntra-pair matching should be 0.127mm

DisplayPort AUX CH intra-pair matching should be 0.127nm Max |ength 330.2mm

MAX LENGTH CF DI SPLAYPORT/ TMDS TRACES:
SOURCE:

13 | NCHES.
Cal pel | a SFF DG Rev 1.5 (407364) and Family GPU DG 04202-001-v04

Inter-pair matching should be within 2. 54cm

Max Length 241.3mm

GDDR5 FB A Net Properties

e T
ELECTRI CAL_CONSTRAI NT_SET Prvs AL senci G
D>—EB A0 QK GDDRS_80D GDDRS_ QLK FB AO_CLK P
—EB A0 QK GDDRS_80D GDDRS_ QLK FB _AO_CLK N
EB_Al_OK GDDR5_80D GDDR5_Q K FB Al_CLK P
=—EBAL QK GDDR5_80D GDDR5_QI K FB Al_CLK N
_AQ_ | GDDRS_45SE GDDR5_CMD FB_AO0_A<8..0>
B AL QD GDDR5_45SE GDDRS_C\VD FB_Al_A<8. . 0>
GDDR5_CMVD FB_AO_ABI _L
GDDRS_C\VD FB_Al1_ABI L
GDDRS_C\VD FB_AO_RAS L
GDDR5_CMVD FB_Al_RAS L
GDDRS_CMVD FB_AO0_CAS L
GDDR5_CMVD FB Al_CAS L
GDDRS_C\VD EB_AO_WE L
GDDR5_CMVD EB_A1_WE L
cors_ovb | FB_AO_CKE L
GDDRS_C\VD FB_Al_CKE L
GDDR5_CMVD FB_AO_CS L
—EBAL QD GDDR5_45SE GDDR5_CMVD FB A1_CS L
> —EB_AQ_EDCD GDDR5_45SE GDDR5_EDC FB_AO_EDC<0>
> —EB_A0_EDCI GDDR5_45SE GDDRS_EDC. EB_AO0_EDC<1>
[>—EB_AQ_EDC2 GDDR5_45SE GDDR5_EDC FB_AO_EDC<2>
[>—EB_AQ_EDCE GDDR5_45SE GDDR5_EDC FB_AO_EDC<3>
[D>—EBAL_EDCD GDDR5_45SE GDDR5_EDC FB_Al_EDC<0>
»—EB_Al_EDCI GDDR5_45SE GDDR5_EDC FB_Al_EDC<1>
> EB_Al_EDD GDDR5_45SE GDDRS_EDC. EB_Al_EDC<2>
>—EBAL_EDCE GDDR5_45SE GDDR5_EDC FB_Al_EDC<3>
chors pata | FB_AO_DBI _L<0>
chprs paTa | FB_AO_DBI _L<1>
chors pata | FB_AO_DBI _L<2>
chors pata | FB_AO_DBI _L<3>
chors pata | FB A1 _DBI_L<0>
chors pata | FB A1 DBl _L<1>
chors pata | FB A1 DBl _L<2>
chors pata | FB A1 DBl _L<3>
GDDRS_CMVD FB_AO_WCLK P<0>
GDDRS_CMVD FB_AO_WCLK N<0>
GDDRS_CMVD FB_AO_WCLK P<1>
GDDRS_C\VD FB_AO0_WCLK N<1>
CGDDR5_CVD EB_Al1_WCLK_ P<0>
GDDRS_C\VD FB_Al1_WCLK N<O>
GDDRS_CMVD FB_A1_WCLK P<1>
GDDRS_C\VD FB_A1_WCLK N<1>
chors patA | FB_AO0_DQ<7. . 0>
chors _pata | FB_AO0_DQ<15. . 8>
chors patA | FB_AO0_DQ<23. . 16>
GooRs paTA | FB_AO_DQO<31. . 24>
chors pata | FB_A1_DQ<7. . 0>
cors pata | FB A1 _DQ<15. . 8>
chors pata | FB_A1_DQ<23. . 16>
chprs DATA | FB_A1_DQ<31. . 24>
GDDR5_CMVD FB_AO_RESET L
GDDR5_CMVD FB_Al_RESET L
MUXGFX & DP AUX MJUX NET PROPERTI ES
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O n De_gsn DL SPIAYPCRT DP_INT_ M_C P<3..0> o1 82
[ De_gsn DL SPIAYPCRT DP_INT M. C N<3..0> o1 82
O axas De_gsn Dl SPI AYRCRT. DP INT AUX C P o1 82
i op_gsn Dl SPI AYRCRT. DP_INT_AUX C N o1 02
Dt A De_gsn Dl SPI AYRCRT. DP_INT_AUX P -
D DP_850 DI SPIAYPORT DP | NT_AUX N 7 81
DP_INT_AUXGH De_gsn Dl SPI AYRCRT. DP I NT_EG AUX P .
= DP_85D DI SPI AYPORT DP_INT_EG AUX N 77 82
DT u De_gsn Dl SPI AYRCRT. DP INT M. P<3..0> -
DP_8s5D DI SPLAYPCRT DP I NT M. N<3..0> 7 81
e De_gsn Dl SPI AYRCRT. DP INT M._F P<3..0> o
= op_gsn Dl SPI AYRCRT. DP_INT M_F N<3..0> o
D De_gsn Dl SPI AYRCRT. DP INT EG M. P<3..0> 77 8
o De_gsn DL SPIAYPCRT DP INT EG M. N<3..0> -
e ar A op_ssn Dl SPI AYRCRT. DPA I G AUX CH P 10 83
= DP_8s5D DI SPLAYPCRT DPA 1 G AUX CH N 18 83
Dt ar A De_gsn Dl SPI AYRCRT. DPB I G AUX CH P 15 83
= DP_8s5D DI SPLAYPCRT DPB 1 G AUX CH N 18 83
Do A De_gsn Dl SPI AYRCRT. DP_TBTSNKO EG AUXCH P 77 83
= De_gsn DL SPIAYPCRT DP_TBTSNKO EG AUXCH N 77 83
(T De NI AUXCH De_gsn Dl SPI AYRCRT. DP_TBTSNK1 EG AUXCH P 77 83
[ De_gsn DL SPIAYPCRT DP_TBTSNK1 EG AUXCH N e
o> IeLAaxce op_ssn Dl SPI AYRCRT. DP_TBTSNKO_AUXCH C P 7 a5 83
= De_gsn DL SPIAYPCRT DP_TBTSNKO AUXCH C N 7 35 83
[ S De_gsn Dl SPI AYRCRT. DP_TBTSNK1 AUXCH C P 7 35 83
De_gsn Dl SPI AYRCRT. DP_TBTSNKL AUXCH C N 7 a5 83
e De_gsn Dl SPI AYRCRT. DP _TBTSNKO M. C P<3..0> 7 a5 77
= De_gsn DL SPIAYPCRT DP _TBTSNKO M. C N<3..0> P
e n De_gsn Dl SPI AYRCRT. DP TBTSNK1 M. C P<3..0> 7 a5 77
= De_gsn DL SPIAYPCRT DP TBTSNK1 M. C N<3..0> P
1L aanxas De_gsn Dl SPI AYRCRT. DP_TBTSNKO AUXCH P -
= De_gsn DL SPIAYPCRT DP_TBTSNKO AUXCH N -
[ Iera axce De_gsn Dl SPI AYRCRT. DP_TBTSNK1 AUXCH P -
= op_gsn Dl SPI AYRCRT. DP_TBTSNK1 AUXCH N 7as
e De_gsn Dl SPI AYRCRT. DP _TBTSNKO M. P<3..0> 7
= De_gsn DL SPIAYPCRT DP _TBTSNKO M. N<3..0> -
Do INT M De_gsn DL SPIAYPCRT DP_TBTSNKL M._P<3..0> 735
= De_gsn DL SPIAYPCRT DP _TBTSNK1 M. N<3..0> -

GDDR5 FB B Net Properties
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ELECTRI CAL_CONSTRAI NT_SET Prvs AL senci G
> FB_B0_O K GDDR5_80D GDDR5_QI K FB BO_CLK P
»>—EB B0 QK GDDRS_80D GDDRS_ ALK FB BO_CLK N
> EB Bl K GDDRS_80D GDDRS_ QLK FB_Bl_CLK P
—EBBL K GDDR5_80D GDDR5_QI K FB Bl_CLK N
>—EBB0_ QWD GDDR5_45SE GDDR5_CMVD FB_BO_A<8. . 0>
EB B1_CMD CGDDR5_45SE CGDDR5_CVD FB_Bl1_A<8. . 0>
—EB B0 QD GDDR5_45SE GDDR5_CMVD FB_BO_ABI _L
3 B1_ | GDDRS_45SE GDDRS_CMVD FB Bl1_ABI L
EB_BO_CMD GDDR5_45SE GDDR5_CMVD FB _BO_RAS L
EB_B1_CMD GDDR5_45SE GDDR5_CMVD FB B1_RAS L
®—EB B0 QD GDDR5_45SE GDDR5_CMD FB _BO_CAS L
> B_B1_CMD | GDDRS_45SE GDDRS_C\VD FB B1_CAS L
> —EB B0 QD GDDR5_45SE GDDR5_CMD FB _BO_WE L
EB_B1_CMD GDDR5_45SE GDDR5_CMD FB Bl1_WE L
3 BO_CVD_| | GDDRS_45SE GDDRS_C\VD FB_BO_CKE L
[ EEEBL QDR GDDR5_45SE GDDRS_C\VD FB_Bl_CKE L
B | GDDRS_45SE GDDRS_CMVD FB_BO_CS_L
= GDDR5_45SE GDDR5_CMD FB Bl1_CS L
= GDDRS_45SE GDDR5_EDC FB_BO_EDC<0>
GDDRS_45SE GDDR5_EDC FB _BO_EDC<1>
[Eeny GDDRS_45SE GDDR5_EDC FB_BO_EDC<2>
e B BO_| | GDDRS_45SE GDDRS_EDC. FB_B0O_EDC<3>
EB_B1_EDCD GDDR5_45SE GDDR5_EDC FB_Bl_EDC<0>
[=»—EB_B1_EDCI GDDR5_45SE GDDR5_EDC FB_Bl_EDC<1>
>—FEB_B1_ED® GDDR5_45SE GDDRS_EDC. EB_B1_EDC<2>
[ —EB Bl EDC3 GDDR5_45SE GDDR5_EDC FB_Bl_EDC<3>
, BO_DBI | chors pata | FB_BO_DBI _L<0>
o EB DRI _| chors_DATA | FB_BO_DBI _L<1>
[>—EBE0 DAL 12 chors pata | FB_BO_DBI _L<2>
EB BO DBl 13 GDDR5_45SE chors pata | FB_BO_DBI _L<3>
EB B1 DBl 10O GDDR5_45SE chors pata | FB_B1_DBI _L<0>
3 B1 DRI | GDDRS_45SE chors pata | FB Bl _DBI_L<1>
>—EBEBL DAL 12 GDDR5_45SE chors pata | FB_B1 DBl _L<2>
> B Bl DRI | | GDDRS_45SE chors pata | FB_B1 DBl _L<3>
[>—EB_B0_ WL KO GDDR5_80D GDDR5_CMD FB_BO_WCLK P<0>
> EB B0 WO KO GDDRS_80D GDDRS_C\VD FB_BO_WCLK N<0O>
[ —EB_B0_ WO K GDDR5_80D GDDR5_CMVD FB_BO_WCLK P<1>
[ —EB_B0_ VO K GDDR5_80D GDDR5_CMD FB_BO_WCLK N<1>
E>—EBBlL WO KO CGDDR5_80D CGDDR5_CVD FB_Bl1_WCLK P<0>
[ —EB_B1 WO KO GDDR5_80D GDDR5_CMD FB_Bl_WCLK N<O>
o GDDRS_CMVD FB_Bl_WCLK P<1>
[ CGDDR5_C\VD FB Bl _WCLK N<1>
chors pata | FB_BO_DO<7. . 0>
chors_pata | FB_BO_DO<15. . 8>
chors_pata | FB_BO_DO<23. . 16>
chors _pata | FB_BO_DO<31. . 24>
GooRs pAaTA | FB_B1_DOQ<7. . 0>
GooRs pAaTA | FB_B1_DQ<15. . 8>
GoDRs DAaTA | FB_B1_DQ<23. . 16>
GhDRrs DATA | FB Bl _DQ<31. . 24>
GDDRS_C\VD FB_BO_RESET L
GDDRS_CMD FB_Bl_RESET L
Kepl er Net Properties
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—euaiem aK sion K sion GPU_OSC 27M XTALI N
CO—=laKem aK slow aK slon GPU OSC 27M XTALOUT
O—euaem aK sion K sion GPU_OSC 27M XTAL BUFFOUT
CO—=akem aK siow aK slon GPU OSC 27M SSI N 77
[ 11 DiEEPAIR PEX TSTCLK O P
[ 11 DiEEPAIR PEX TSTCLK O N
Ot _oar LM 20D oM HDM _EG DATA C P<2..0>
[ — HDM _90D HOM HDM _EG DATA C N<2..0>
O—ou _ax LM 20D oM HDM _EG CLK C P
[— HDM _90D HOM HDM EG CLK C N
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ALLOW ROUTE = D2 Specific Net Properties D2 Specific Net Properties
PHYSI CAL_RULE_SET LAYER M NIMUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ON LAVER? — NET_TYPE NET_TYPE
SensE_1TaL_55S . i araR =55_oma sE =55_oHa sE =55_ora SE 10 1_DFFPAIR =10 1_DFFPAIR ELECTRI CAL_CONSTRA NT_SET PrvsI caL soainG ELECTR CAL_CONSTRA NT_SET PrvsI caL soainG
THERM 1TOL_55S . i1 oiFEPAR =55_CHM SE =55_CHM SE =55_CHM SE =1:1_DI FFPAIR =1:1_DI FFPAIR [ ST TeERMITOL Teemy CPUTHIVENS D2 P 47 [ - POl E_CLKI0OM AP CK PO E 90D QK POE PCl E_ CLK100M AP_CONN P 7 34
B [ — TeERVITOL TeEmy CPUTHVENS D2 N a7 (- QK PAE 90D QK POE PCl E CLK100M AP_CONN N 7 34
o FEPAL R 11 DIFFPAIR 11 DIFFPAIR =10 1_DIFFPAIR =10 1_DIFFPAIR R . - e 1 B . i R CS| R P »
AUDI COI FF » =110 FFPAIR 0.1 M4 0.1 M4 10 M1 0.1 M4 0.1 M [ — TeERM 1T Teemy DDRSTHVENS DL N a7 (- 1TQl_DIEEPALR CHGR CSI R N 61
[ — ST THERM 1T TeEmy GPUTHVENS D P a7 [— 1TQI_DIEEPAIR CHGR CSO R P 61
THERM_555_CPUI IWP1 SNS1 . i araR =55_oma sE =55_oHa sE =55_oHa sE 0.2 w 0.2 w = TS D 1 . = o O eroain CHGR CSO R N "
D SENSE DIEEPAIR. THERM 1TOL TLERM. GPU TDI ODE P a7 77 D (USB_EXTA) LISB 85D LsB USB2_EXTA MUXED P
[ TeERATOL TeERY GPU TDICDE N a7 77 O —saeaa Lsa gsD Lsa USB2 EXTA MUXED N D
- NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [O—=seasee st o VCCSASD_cs_P 45 62 [O—se e - . USB2 LT1 P
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | ViEI GHT
= sener 37en senee VCCSASO_CS N a5 62 (USB,_EXTA) Lsa_gsn e UsB2 LT1 N
cru o ao . @0_P2m = [ —
SENSE . =2: 1_SPACI NG ? S— D SENSE_ DI FEPAIR SENSE_1TQ) SENSE VCCSAI SNS R P a5 D LSB_ASD. usB CONN_USB2 BT P
TreR . 21 spAcinG . (CPU_VCCSENSE an N G\D_P2Mv D SENSE_1TQ1 SENSE VCCSAI SNS R N a5 D LSB_8SD. LS CONN_USB2 BT N
O —saseawmus SENSE 170 SENSE ISNS 1V5 MEMR P as (- e gsn =, USB LT2 P
A O . =2:1_sPACiNG ? [— sense 1101 senee ISNS 1V5 MEMR N a5 [— Lsa g = USB LT2 N
CO—sascammue SENSE 1701 SENSE CPUVCCI OS0_CS P 45 67 [ ST oo ee o SPKRAVP_LIN P 57
SEp 1100 SENSE CPUVCCI OS0_CS_N DO EE e PKRAVE LIN N
f— e N 45 67 D s7
O —susensmue sense 11On sense CPUVCCI A SNS R P a5 [ —snanmue oo e ™ SPKRAVP RIN P 57
E— [— sense_ 11O SensE CPUVOCI O SNS R N a5 D oo er o SPKRAVP_RIN N 57
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT O —ssenseue st sene GPUI SENS N [ —anansme \cee ™ Ssvp375SL P
= = e 110y sene GPUI SENS P e ™ SSMP375SL N
| — =
ao . =STANDARD » NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
— [ biwn SENSE_1T01 SENSE. ISNS 1V5 MEM N as [CDO—«oaosas LD oo EE o SSMR375SR P
QK PO E @ . aD_P2Mi [— sense 17Ol SENSE ISNS 1V5 NEM P a5 [ — 0o EE o SSMR375SR N re—
e =, DUEEPAIR. =, 1101 SENSE 1 SNS Al RPORT N
[ a0 . - O—== - . °° CE>—snaasmms oesene oo SPKROONN SL_QUT P
e [— senee 1TOn SENSE I SNS_Al RPORT_N 9
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT S [P — = D EEPAIR o SPKRCONN SL_OUT N R
. Sene peeea e st sene
— SATA d 0P | — e . ° (5 anqocue DEEPALR Do SPKRCONN_SL_OUT_P. 757 50
Gopow 0.20 w_ - - - I [— e e — :‘; = % P nerean oo SPKRCONN SL_QUT N 75750
- . 0.20 wa 1000 === | G s s * [ED>—snaasmms P oo LSPKR VSENSE FILT P
CQLK_PQE SB_POVER - PVWR_P2MM D SENSE_1TQ1 SENSE. 1 SNS Al RPORT R P 99 @ o EroALR o L FILT N
= sara s5_pover . e i S e 11 - L SNS LoDBKLT N [ —ancosmas DeepAR oo RSPKR VSENSE FILT P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
— e [ see 11ar sace | SNS LCDBKLT P = DEeeAR Do RSPKR VSENSE FILT N
a0 Ve ok . o0 P2 = o i ED—snanmus DeeeaR oo SPKRCONN SR QUT P R
e [ — SENSE 17O SensE GPUFB CS P 74 99 [ DI EEPALR Worel SPKRCONN SR QUT N R
il e ) aoram [ - - @ure cs N 74 99 = DEEpAR oo SPKRCONN_SR_QUT P —
I st sene - \noneeene
ao Ve cTRL . ao_P2m e ame R e I SNS PPIVO_SOGRU R P % = DiEEPAR Do SPKRCONN SR OUT N 757 59 C
e f— sense 1101 sense I SNS PP1VO_SOGPU R N o8 [CO—anaacus DIEEPAIR Do SPKRCONN L OUT P 7 57 59
ao MEM_*_DQ BYTE" . G\ND_P2MM e
— NET_SPACI NG_TYPEL1 | NET_SPACI NG TYPE2 AREA_TYPE | SPACI NG RULE_SET [CO—s=senmmme senee 1TOn SENSE I SNS PP1V8 SOGPU P [— DIEEPAIR. Wl SPKRCONN L_OUT_N 7 57 59
@ NEM DGS . @O_P2Mi T [ sense 17Ol SENSE I SNS PP1V8_SOGPU N [CO—soanmeme DIEEPAIR W) SPKRCONN R OUT P 7 57 59
s ao . @o_P2m
CO—s=senmmme sense 170 Sense I SNS PP1V8 SOGPU R P [— DI EEPAIR W hel SPKRCONN R OQUT N 7 57 59
— sense 110 sensE I SNS PP1V8 SOGPU R N [CO—~oanmeme DIEEPAIR Worel SPKRCONN S _QUT_P
ALLON ROUTE === fa— R e P1VOS GPU CS P 74 08 =t neeealR Do SPKRCONN S QUT N
PHYSI CAL_RULE_SET LAYER OB M NIMUM LI NE WDTH | M NIMJM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP = vos o o = - LSPKR | SENSE FILT P
? st sene 74 98 \noneeene D EEPAIR ol
MEM 408 * 0.09 MW 100 ML O —sascammue sense 1701 SensE | SNS PP1VS_SOGPU R P 99 DI EEPALR W he) LSPKR | SENSE FILT N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE = sense 7o sese LSNS PP1VS SOGPU R N 9 [ED—soaasee D EEPALR o RSPKR | SENSE FILT P
MEM 72D - 0.09 WM 100 ML CO—sassneues senee 170 senee CPU WP_I SNS1G P 6 66 = DiEEPALR Do RSPKR | SENSE FILT N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE e eroan o e 1 e CPU M/P_I SNS1G N 6 66
- = [o>—snaame DEEPALR Do RSUBI N P s7
MEM 37S * 0.09 Mm 100 ML D SENSE DI FEPALR. SENSE_1TQ1 SENSE CPUL MVP_| SNS1G R P a6 RSUBI N N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE - e 11 e CPULM/P_I SNS1G R N 2 /> QUEERALE 00 s7
- e
MEM 85D * 0.09 MM 100 M L CO—sassammue SENSE_1TQ) SENSE I SNS HS OTHER P 46 [ID—soonmems DI EEPAIR o ne LSUBI N P 57
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ = e 1 e | SNS_HS OTHER N w© > o EEPALR Do LSUBI N N o
PCl E_85D * 0.09 W 10 nm D SENSE DIEEPAIR. SENSE_1TQ1 SENSE 1SNS HS GPU P a6
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE |SNS HS GPU N [ —ancoceue DIEEPALR ool SSWH321SR P
st sene 6
- = DEEPALR Do SSMA321SR N
UsB_85D ToP 0.1 M 500 ML CO—ascaus sense 11O SensE I SNS_HS COVPUTI NG P a6 Ll SsM13215L P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE | SNS_HS_COMPUTI NG N [DD—anoneeeas QUEERALE 00
fa— sexe 1) sene 6
CPU_27P4S BOTTOM 0.23 MM 100 ML ) [ CPU MVP_I SNS_P [ DLEERALR Lo SSMIZZISL N
) . s ncenn st sene P
OVERRI OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE = e i e CPULM/P_I SNS_N o
m DO O EEPALR. DL CD EE Lo ADC1_VSENSE_P (303 DL Q D EEPALR. DO EE e LSPKR_VSENSE_I N _P
m DL CD EE Lo ADC1_VSENSE_N m DLQ O EEPALR. Wores i e LSPKR_VSENSE_| N_N
DO O EEPALR. DL CD EE Lo ADC2_VSENSE_P @ DLQ O EEPALR. DO EE e RSPKR_VSENSE_I N_P
E DL CD EE Lo ADC2_VSENSE_N @ DLQ D EEPALR. Wores i e RSPKR_VSENSE_| N_N
E DO O EEPALR. DL CD EE e ADC2_| SENSE_P 96 E LD Q O EEPALR. Wores i e LSPKR_| SENSE_RDI VI DE_P B
= e ™ ADC2_I SENSE_N 96 > —amonsus \cee ™ LSPKR | SENSE_RDI VI DE_N
@ DO O FEPALR. DD EE un ADC2_| SENSE_P 96 E DL Q D EEPALR. DD EE un RSPKR_| SENSE_RDI VI DE_P
E D OO EE o ADC2_| SENSE_N 96 E OO EE e RSPKR_| SENSE_RDI VI DE_N
[ ST T Wore =S Lo SPKR_R_RSENSE P 370 0O O EEPALR. LD oo EE ™ LSPKR_VSENSE_RDI VI DE_P
@ DL CD EE Lo SPKR_R_RSENSE_N E Wores i e LSPKR_VSENSE_RDI VI DE_N
[®—~oonseme e ™ SPKR L_RSENSE_P E®—soonsee e ™ RSPKR_VSENSE_RDI VI DE_P
@ DL CD EE Lo SPKR_L_RSENSE_N D DL CDl EE e RSPKR_VSENSE_RDI VI DE_N
@ \DLQ DIEEPALR. WD OO EE e AUD LOL L P 53 57
@ WD OO EE e AUD LOL L N 53 57
D WDLQ DI EEPALR. WD OO EE e AUD LOL R P 53 57
D DO EE e AUD LOL R N 53 57
D WDLQ DI EEPALR. WD OO EE e AUD LR L P 53 57
1 1 1 \ocner o AD LR L N
Graphi cs , SATA Constrai nt Rel axati ons [ -
D WDLQ DI EEPALR. WD OO EE e AD LR R P 53 57
. . N . Wore =S ™ AUD L2 RN 53 57
Alternate diffpair width/gap through BGA fanout areas (95-ohm diff) = e
- [ —snonscne e ™ antcin e 53 58 = . - USB TPAD R P o
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RLL}E_S?T} [®—soonsee e ™ 53 58 = o = USB TPAD R N o
WDLQ DI EEPALR. WD OO EE e AUD_SPKRAMP_LIN P
LVDS_85D BGA LVDS_85D D P e 57 D [ PPAV3 S5 T
o - - = — = e o = - e = .
CO—aoonsas D OO EE w0 AUD_SPKRAMP RIN P 57
- = [— sa_poveR PP1V5_S3RSO_CPUDDR 8
SATA_90D BGA 100_Di FF_BGA D LD OOl EE e AUD SPKRAMP RIN N 57 . aND
- = CO—&amonsas D OO EE w0 AUD_SPKRAMP_LSUBI N P 57
PP, - e S S ——— 57 T
[E>—aoonsas D OO EE w0 AUD_SPKRAMP_RSUBI N _P. 57 =
. . [ Wore =S ™ AUD_SPKRAVP_RSUBI N_N 57
Menory Constraint Rel axations D —uoansme - o LSPHR 1 N1 v_psense P A
OO EE e LSPKR_| NTI V_RSENSE_N
All ow 0.127 mm necks for >0.127 nmlines for ARD fanout. @ DO O EEPALR. DD EE el RSPKR_| NTI V_RSENSE_P
R DL CD EE Lo RSPKR_| NTI V_RSENSE_N
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP D SRR I NTLY P .-, 89
Ve 720 sorrau 0.127 W 635 ' e e o LSPKR I NTIV_N Appl e I nc. el
DO O EEPALR. DL CD EE e RSPKR_I NTI V_P
Vemsso e 01w 695 D SS—— 8 4.18.0
i [E—— NOTI CE OF PROPRI ETARY PROPERTY:
D 59 THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
= oo ee o | SNs TBT_P 9 PROPRI ETARY PROPERTY OF APPLE | NC.
[E—— THE POSESSOR AGREES TO THE FOLLOW NG
[CD—anaasseus e - o | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 108 OF 132
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15"

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

NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
* * BGA PO72_SPACE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
DEFAULT * 0.1 MM 2
STANDARD * =DEFAULT 2
BGA_P1MM * 0.1 MM 2
BGA_P2MM * 0.2 WM 2
PO72_SPACE * 0.071 MM 2

BOARD LAYERS BOARD AREAS BRI | OEREFRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA M 16. 2
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAIR NECK GAP
DEFAULT * Y =50_OHM SE =50_OHM SE 10 MM 0 M 0 M
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT
PHYSI CAL_RULE_SET LAYER &L%E%JTE 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 M 0.090 MM 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 FFPAIR NECK GAP
50_OHM SE | TOP, BOTTOM M 0.090 MM 0.090 MM S
50_OHM_SE * Y 0.070 MM 0.070 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE W DTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
45_OHM SE | TOP, BOTTOM M 0.116 MM 0.116 MM o
45_OHM SE * Y 0.085 MM 0.085 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
40_OHM SE | TOP, BOTTOM M 0.145 MM 0.095 MM S
40_OHM SE * Y 0.105 MM 0.090 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE 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 M 0.165 MM 0.095 MM o
37_OHM SE * Y 0.120 MM 0.090 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
27P4_CHM SE | TOP, BOTTOM M 0.265 MM 0.095 MM S
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 | ISL2, 1SL11 Y 0.124 MM 0.124 MM 0.200 MV 0.200 MM
72_OHM DI FF | TOP, BOTTOM Y 0.140 MM 0.140 MM 0.120 MM 0.120 M
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
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF  [ists.1504.150,15010 Y 0.096 MM 0.096 MM 0.126 MM 0.126 MM
80_OHM DI FF | ISL2, 1SL11 Y 0.096 MM 0.096 MM 0.126 MV 0.126 MM
80_OHM DI FF | TOP, BOTTOM Y 0.120 MM 0.120 MM 0.160 MV 0.160 MM
PHYSI CAL_RULE_SET LAYER &L%E%JTE 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
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF  [ists,1504.150,15010 Y 0.089 MM 0.089 MM 0.180 MM 0.180 MM
85_OHM DI FF | 1SL2, ISL11 Y 0.089 MM 0.089 MM 0.180 MM 0.180 MM
85_OHM DI FF | TOP, BOTTOM Y 0.110 MM 0.110 MM 0.180 MM 0.180 MM
PHYSI CAL_RULE_SET LAYER oN %E%JT 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(’GA;:"
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF  [1sia, 1504, 1509, 15010 Y 0.081 MM 0.081 MM 0.200 MV 0.200 MM
90_OHM DI FF | ISL2, 1SL11 Y 0.081 MM 0.081 MM 0.200 MV 0.200 MM
90_OHM DI FF | TOP, BOTTOM Y 0.099 MM 0.090 MM 0.200 MV 0.200 MM
PHYSI CAL_RULE_SET LAYER oN %E%JT 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(’G&:"
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF [isis,1504.1509. 15010 Y 0.065 MM 0.065 MM 0.200 MM 0.200 MM
100_OHM DI FF | ISL2, I SL11 Y 0.065 MM 0.065 MM 0.200 MM 0.200 MM
100_OHM DI FF | TOP, BOTTOM Y 0.079 MM 0.079 MM 0.200 MM 0.200 WM
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
100_DI FF_BGA * =100_OHM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
100_DI FF_BGA | 1SL3,15SL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
100_DI FF_BGA | I SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
NOTE: 100_DI FF_BGA i s 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers.
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1: 1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 M1 0.1 M

15" MBP Specific Net Properties
e
ELECTR CAL_CONSTRAINT_SET Prvst caL seacing
LD Q O EEPALR. LD OOl EE e ADC1_| SENSE_P

g DL EE e ADC1_| SENSE_N

m SENSE_DIEEPALR. THERM, CPUL P IHERM CPULMVP | SNS1 P

m THERM CPULMPL THERM. CPUL MVP_| SNS1_N

m SENSE DI FEPALR. THERM 1TOL THERM. CPUL MVP_| SNS2G P

E THERM 1TOL THERM. CPULMVP_1| SNS2G N

D SENSE _DIEEPALR. THERM 1TOL THERM. CPU MVP_| SNS2_ P

E THERM 1TOL THERM. CPUL MVP_| SNS2_N

E SENSE_DIEEPALR. THERM CPUIL P! SNS1 THERM. CPUL MVP_| SNS3 P

m THERM CPUIL P! SNS1 THERM. CPUI MVP_| SNS3 N

E SENSE DI FEPALR. THERM 1TOL THERM. CPULMVP_I SUM R P

E THERM 1TOL THERM. CPU MVP_I SUM R N

E SENSE_DIEEPALR. THERM 1TOL THERM. CPU MVP_| SUMG R P

E JTEERM 1T IHERM CPULMVP | SUMG R N

m SENSE_DIEEPALR. THERM 1TOI IHERM GEXI MVP_| SNS1_P

E THERM 1TOL THERM. GEXI MVP_| SNS1_N

E SENSE_DIEEPALR. THERM 1TOI IHERM GEXI MVP_| SNS2 P

m THERM 1TOL THERM. GEXI MVP_| SNS2_N

E SENSE DI FEPALR. THERM 1TOL THERM. 1 SNS CPU DDR R P

E THERM 1TOL THERM. 1SNS CPU DDR R N

E SENSE DI FEPALR. THERM 1TOL TLERM. 1 SNS LCD PANEL P

@ THERM 1TOI IHERM 1 SNS LCD PANEL N

E SENSE DI FEPALR. THERM 1TOL TLERM. 1 SNS P1V5R1V35 CPUDDR P

E THERM 1TOL TLERM. 1 SNS P1V5R1V35 CPUDDR N

E SENSE_DIEEPALR. IHERM 1TOL IHERM 1 SNS D P

m THERM 1TOL THERM. 1 SNS SSD N

m SENSE DI FEPALR. THERM 1TOL TLERM. 1SNS SSD R P

@ THERM 1TOL THERM. 1SNS SSD R N

E SENSE DI FEPALR. THERM 1TOL TLERM. PCHVCCI OS0_CS P

E THERM 1TOL THERM. PCHVCCI OS0_CS N

@ SENSE DI FEPALR. THERM 1TOL THERM. PCH VOO OSENSE P

E THERM 1TOL THERM. PCH VOO OSENSE N

E SENSE DI FEPALR. 40 O SE THERM. GPUVCORE _SENSE P

@ SENSE DI FEPALR. 40 O SE THERM. GPUVCORE _SENSE N

E THERM 1TOL THERM. GPU_FBVDDQ SENSE

E THERM 1TOL THERM. GPU_FBGND SENSE

E THERM 1TOL IHERM P1V05_GPU PEX | OVDD _SNS P

E THERM 1TOI IHERM P1V05_GPU PEX | OVDD_SNS N

SENSE DI FEPALR. THERM 1TOI IHERM SPKRL_THVENS D2 P

% THERM 1TOL THERM. SPKRL_THVENS D2 N

E SENSE_DIEEPALR. THERM 1TOI IHERM SPKR_THVENS D2 P

E THERM 1TOI THERM. SPKR_THVBNS D2 N

ED—s=scacae neai - TBT_THERVD P

E THERM 1TOL TLERM. TBT _THERMD N

E SENSE_DIEEPALR. IHERM 1TOL IHERM X29THVENS D2 P

m THERM 1TOI IHERM X29THVBNS D2 N

m SENSE DI FEPALR. THERM 1TOL THERM. VDDCI SO_CS P

@ SENSE DI FEPALR. THERM 1TOL THERM. VDDCI SO_CS N

E SENSE_DIEEPALR. THERM 1TOI IHERM GEXI MWP6_VSEN P

@ SENSE_DIEEPALR. THERM 1TOL IHERM GEXI MVP6_VSEN N

= USB_850 USRS USB3 EXTA TX F P

= USB_850 USRS USB3 EXTA TX F N

[xxnY USB_850D USRS USB3 EXTA RX F P

T USB_85D UsE: USB3_EXTA RX F N

[ USE 85D UsEs USB3 EXTA TX C P 20
— USB_85D LSES USB3 EXTA TX C N a0

T USB_85D UsE: USB3_EXTB TX C P 7
[ USE 85D Uses USB3 EXTB TX C N .
[ Usa_ssn s USB3 EXTB RX RC P s
= Usa_ssn s USB3 EXTB RX RC N .
[ Usa_ssn s USB3 EXTA RX RC P w0
= Usa_ssn s USB3 EXTA RX RC N w0
D QK 25M P1V5 GPU VSNS

[ra QK 2sm P1V0SO_VSNS

St ackup- Defi ned Spaci ng Rul es

Note: CQuter

| nner

dielectric
dielectric

is 0.0
is 0.0

58 mm nomi nal ,
53 mm nomi nal .

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| Gﬂ ’
1: 1_SPACI NG TP, BOTTOM 0.058 MM 2
2: 1_SPACI NG TP, BOTTOM 0.116 MM 2
3: 1_SPACI NG ToP, BOTTOM 0.174 WM 2
4: 1_SPACI NG Top, BOTTOM 0.232 MW 2
5: 1_SPACI NG Top, BOTTOM 0.290 MM 2
1: 1_SPACI NG ilsia, 154,150, 154 0.053 MM 2
2:1_SPACI NG i[siz, 1L, 1500, 1501 0.106 MM 2
3:1_SPACI NG i[sis, 154, 15Le, 154 0.159 MM 2
4:1_SPACI NG ilss, 154,150, 15U1 0.212 MM 2
5:1_SPACI NG i[sis, 154, 15Le, 154 0.265 MM 2
1: 1_SPACI NGis iss isis sz isie hus 0. 101 MM 2
2:1_SPACI NGiafisis,ise sz sk 0. 202 MM 2
3: 1_SPACI NGis}iss.iseisnise ks 0. 303 MM 2
4:1_SPACI NGishiss s isriss b 0. 404 MM 2
5: 1_SPACI NGis}iss.isisnise ks 0. 505 MM 2
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| Gﬂ ’
1x_DI ELECTRI C|  1or, sorom 0.058 MM 2
2x_DIELECTRI C |  1op, eorrom 0.116 MM 2
3x_DIELECTRIC |  1op, eorrom 0.174 MM 2
4x_DIELECTRIC| 1o, sorrom 0.232 MM 2
5x_DI ELECTRI C |  1oe, Borrom 0.290 MM 2
1x_Dl ELECTRI C sz, 14, 1509, 1501 0.053 MM 2
2x_Dl ELECTRI C sz, 154, 1509, 1501 0.106 MM 2
3x_DI ELECTRI C[sts, 1504, 1509, 1 L1 0.159 MM 2
4x_DI ELECTRI C[st3, 1sL4,15L9, I S| 0.212 W ? »
5x_DI ELECTRI C[st3, 1504, 1519, 1 SL1 0.265 MM 2
1X_DI ELECTRI Gub ists,isie e ks 0. 101 MV 2
2x_Dl ELECTRI Gif,isis,isisisrsis ks 0. 202 MM 2
3x_DI ELECTRI G} ists,ists. sz 15 js 0. 303 MM 2
4X_DI ELECTRI Gif.isis. isi6 157, 150141 0. 404 MM 2
5x_DI ELECTRI Gup.isis,isieisin1ss 1 h 0. 505 MM 2

SYNC MASTER=D2 KEPLER

T

PCB Rul e Definitions

o S em ez
@ Appl e I nc. 051- 9589
o 4.18.0
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4

GPU 1. 0V CURRENT SENSE

SENSOR_NONPROD: Y
s 5 _=PP5V_S3 DEBUG | SNS RO003 SENSCR NP ¥
SENSOR_NONPRCD: Y =PP5V_S3_DEBUG_ADC_AVDD 10 PP5V_S3_DEBUG_ADC_AVDD_FI LT PP5V_S3_DEBUG_ADC_DVDD_FI LT 10 =PP5V_S3_DEBUG_ADC_DVDD
s : 2 1 z [
1 cpo43 VA s duliagn T
% = M0, 25M4 5%
lZ)milL.F 1/ 16W varTacEss! 1/ 16W
5 1oV e SENSOR_NONPRCD: Y SENSOR_NONPRCD: Y SENSOR_NONPRCD: Y| SENSCR_NONPRCD: Y "-1F
EDP Current: 2.846A ok e * CcDoo7 * Ccpoo1 * CcDo02 * cpo12
SENSOR_NONPROD: Y —— o.10F —— 100F ——o.10F —— 10uF
UDo8o — 20% — 2o% —— 0% - 2%
SENSOR_NaNeROD, ¥ D040 g OPA2333 [Ne{o] 2 iy 2 B 2l Y
9 74 _P1VO5 GPU CS P LA A5 LS PPIV0 SOGRU R P al, DFN = PL“I*RDOE‘ e 40z 603 02 503
1% 1 4. 53K SENSCR_NONP! Y ol = o
oW ) p 2 98 A 8
96 74 _P1VO5 _GPU CS N " - ¥ N NONPROD: Y €L AVDD __ DVDD
e, : R = SENSOR_NONPROD. Y =
RDO. o 0.220F
a1 ‘402 S uDooo RDOO7 PLACE_NEAR=U4900. F1: 10mm
VRK 206 1 58S HP1IVO_socPu R 2 Sera NCx2-{CHO Lnijog ADO|_14 RN 2 =12C_SVC_ADCS _SDA D
SENSOR NOWPRCD: Y Y — PLACE_NEAR-UD000. 4: 5 o8 ADC GHI 2 |cHL AD1|_1s
- wiew CHp  SENSOR_NONPROD: Y wio SENSOR_NONPROD: Y
W SENSOR NONPRPD, Yoo NPRED: Ny B ) o2 RD002
045 RD043 = 98 ADC G 1 |cH3 spA| = PLACE_NEAR=U4900. E4: 10mm
i O 98 ADC G 2 |cHA ScL 1 apc sa AAA =12C SMC ADCS SCL VxR0
yew M NCx—=CH5 Ve
, 402 uasw NCx—{cH6 VREF|_~ DC_ VEEE wiF
402 s_|CH7
REFCOMPL_& nC_REECOW
GAIN: 237X s_{com SENSOR_NONPRCD: Y
SENSOR_NONPROD: Y | SENSOR_NONPROD: Y
THRM 1 cpo * coo
~— G\ND—  'PAD 04 00 CDO06
1008 2.20F
of of o ¢ o ¢ a — zo% 200
b G
2 xR 2 cerw
603 02 LF
as s _=PP5V_S3 DEBUG | SNS,
SENSOR_NONPROD: Y
1 coos2
0. 1UF
200
5 dov
=
SENSOR_NONPROD: [V 407
EDP CURRENT: 5.0A RO0B1 uD082
SENSOR_NONPRCD: Y 0> OPA333DCKGA | PLAcE NeAr=URo00. 4: 5w
o1 | P1VERL s : 7 ISNS CPU DDR R P 1l °  swo.s RO0BS 1 &3C
m \7?p\ 9% SENSOR_NONPROD: Y
iew 4 S\ cpu boR Lot N . ADC CH2 o5
s
3 Vo yow
R OR_NONPRCD: Y
RO082 2 - LF SEpR
NC | SNS P1V5R1V35 CPUDDRN : A'A'A 2
69 7 1 :  or|isnscPUDDRGN 200
(mmoog A% b 1300 Lo
SENSOR_NONPROD: Y % 102
fras PLACE_NEAR-UD00O. 4: 5
. SENSOR_NOPRCD: ¥ L
RD083 SENSOR_NONPROD: Y =
" RO084
1 i S —
SENSOR_NONPROD: Y s ’\/‘y\/
L 00 __m.u,m - 't
1200HM 0. 3A =
s =PP5V_S0 RMC 1 Y 2 . PP5V_ SO RMC FLT

0102 M T
VOLTAGESSV
— e Y LCD PANEL CURRENT SENSE
PLACE_NEAR=RD305. 1: 5MM
PLACE_NEAR=CDO10. 1: 2MM 1 CDOO PP3V3 SO 1| SNS
C 1 x)l 11 = 99 45 8 _=
XV\%)OO TUF 0 2‘?;’“8 SENSCR_NONPROD: Y
1
coo7
45 15 13 5 [TN)—=PPVOORE SO_CPU 2 54 1 PPVOORE SO RMC 1| |2___cPU VOORE C ? cRusRr SENSOR_NCNPROD: Y N MO
M N LINE WOTHEO. 6 W 1 RDOO9 I
M N_NEGK W DTH=0. 2 W 1o% 1 L 102, 2 v
VOLTAGE-T. 1V L&y = 02
SENSCR_NONPROD: Y oz ¥ Y ©| SENSOR_NONPROD: Y
RDOOO 1/T1F6W '+ PLACE_NEAR=UD000. 22: 5MM L
1 402 - DC
« =PP1V05 SO RMC 1,\;\’}3\/2 PP1V05 SO RVC R SENSOR NONPROD: Y EDP CURRENT: 1. 0A ubo70 RDO71
5% M NREGCW BTG 5 DDO00 I NA214 453K SENSORNOWRCD: Y
1asw VOLTAGE=T, 05V SO 523 o1 7 TR NC | SNS LCD PANELN 501N scro ouT LCD RV 1 ouT 2 o ADC CH3 s
402 A Nk 15
L o1 7 TR NC | SNS LCD PANELP 4l ne ReFLL fried
BAT54XV2T1 402
G\D
o SENSOR_NONPROD: Y CDo71
SENSCR_NONPROD: Y SENSOR_NONFROD; Y SENSOR_NONPROD: Y 0. 2208
RDO11" 'RDOO1 p— GAI N 100X — oo 2z e
11K 1. 00K | o
0.1% 01 1 8 02
vigw yiow —=0.1UF
i L
2 X7R- CERM -
SENSCR_NONPROD: Y 0402 SENSCR_NONPROD: Y
1V05 S0 RVC DIV DDO01 ub002 SENSCR_NONPROD: ¥
SENSOR_NONPROD; Y NO_TEST={RUE SR 53 OPA365 VCRP
RDOOS |P CPU VOORE RMC A N« CPU VOORE RVCP $1e ™ Sors RD020
10. 2 NO-TEST=TRUE = N 4.53K
”\/\/\/2 - BAT54XV2T1 VSNS CPU RMC QU 1 2 ADC CH1 o8
0.1% 2 " NO_TEST=TRUE M
SENSOR_NONFROD: Y SENSOR_NONPROD: Y 116w CPUY VOCRE RMON - iow
¥ < it NO_TEST=TRUE 2 “’j H SENSOR_NONPROD: Y
RDO04 RDO06 o © 1 CDO2
SENSCR_NONPROD: Y L1k 1. 00K 0. 22UF
1/16W 1/16W 10%
CDOO05 * s i 2 o
0. 1UF —— 2 2 402
0% —1— = SI GNAL_MODEL=EMPTY Ismc \ASTER=D2_SEAN SYNC DATE=03/ 05/ 201
R G 2 SENSCR_NONPROD: Y Sens PROD: Y
0402 PLACE_NEAR=RD305. 1: 5MM = ﬂ erﬁ
1008 K 4 DEBUG SENSCORS AND ADC
N > BN ez
4 £ 0 1/1;2W Ap I e I nc 051‘ 9589
= - o e p :
VE- LR 402
402

o 4.18.0
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3 2 1
LCD BKLT Current Sense

99 5 _=PP5V _S3 | SNS

TBT (T29) CURRENT SENSE
1 CD200
0105 SENSCR_NCNPROD: Y o6 o0 45 o _=PP3V3 SO I SNS
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