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1. ALL RESI STANCE VALUES ARE IN OHVS, 0.1 WATT +/- 5%
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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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 NUMBER 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, M.B, KEPLER, DEV D2_DEVEL: ENG 825- 7563 1 LABEL, M.B/ LI O, MBA [ EEEE: DY3V] CRI TI CAL EEEE: DY3V
12850257 12850264 ALL Kemet alt to Sanyo
085-4776 D2, M.B, KEPLER, FSB DEV D2_DEVEL: FSB 825- 7563 1 LABEL, M.B/ LI O, MBA [ EEEE: DY3W CRI TI CAL EEEE: DY3W
35383527 35383528 ALL Peri com eDP MJX
607- 9546 D2, M.B, KEPLER_2PHASE, COVWON D2_COMMDN, POSCAP_MYLAR_PAI R 825- 7563 1 LABEL, M_B/ LI O, MBA [ EEEE: DY3Y] CRI TI CAL EEEE: DY3Y
35383526 35383528 ALL T eDP MX
685- 0016 PBUS PAI R, KEMET POSCAP, TALL MYLAR, D2 PBUS_CAP: KEMET 825- 7563 1 LABEL, M.B/ LI O, MBA [ EEEE: DY40] CRI TI CAL EEEE: DY40
37630855 37630613 ALL Diodes 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 37630613 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 ALL Diodes alt to 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 37630796 ALL Fairchild alt to Siliconix
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
37630977 37650859 ALL Diodes alt to Toshiba
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 37630604 ALL Diodes alt to Fairchild
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
128S0311 12850329 ALL NEC al't to 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
138S0739 138S0706 ALL Samsung alt to Mirata
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_SAMSUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DRDW CRI Tl CAL EEEE: DRDW
19750434 19750343 ALL Epson Alt to TXC
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 ALL NOK Alt to TXC
639- 2821 PCBA, 2. 6G 8G_HYN, VRAM_HYN, ML.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 ALL NOK At to Epson
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 ALL Epson Alt to TXC
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_SAMSUNG_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: DT9G CRI Tl CAL EEEE: DT9G
19750453 19750181 ALL NOK Alt to TXC
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 ALL Sanyo POSCAP/ M/lar alt to Kemet
639- 2979 PCBA, 2. 6G, 16G_HYN, VRAM_HYN, MLB_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 ALL Toshiba alt to diodes
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 ALL NP alt to infineon
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, M_B/ LI O, MBA [ EEEE: FOHV] CRI Tl CAL EEEE: FOHV
37180713 37150558 ALL 005 alt to ST
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 ALL New Sent ech 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 ALL n sem alt to Sentech
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 TI CAL EEEE: FOHY
15250461 15251645 ALL Oyntec alt to Vishay
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 37630820 ALL Diodes alt to On Sem
639-3620 PCBA, 2. 7G, 8G_SAM VRAM SAM M.B_KEPLER, D2, FOHV BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_SAVBUNG, EEEE: FOHV, DEVEL_BOM RAM 2G_SAMBUNG 1600
G 86 L _KEPLER, Pr ogr ammabl es [Ty — AL | e a0
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
34153584 1 1 TR KB NTRLR DV, D2 U701 CRITI CAL TRAD_PSOC: PROG 10750232 10750129 ALL Oyntec 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: DYW5, DEVEL_BOM RAM 4G_HYNI X_1600
33752083 1 16 7P P0G BLAK U701 CRITI CAL TPAD_PSOC: BLANK 19750466 19750464 ALL Epson alt to NDK
639- 3628 PCBA, 2. 7G, 16G_SAM VRAM HYN, M_LB_KEPLER, D2, FOHY BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_HYNI X_A_DI E, EEEE: FOHY, DEVEL_BOM RAM 4G_SAMBUNG_1600
34153597 1 . EEPROM CacTUS 7 DG (5. ) F59, 02 w3690 CRITI CAL TBTROM PROG 34153564 34153565 ALL Avnet eDP MX alt to Renesas
639- 3629 PCBA, 2. 7G, 16G_SAM VRAM_SAM M.B_KEPLER, D2, FOHT BASE_BOM CPU_I VY: 2_7GHZ, FB_2G_SANVBUNG, EEEE: FOHT, DEVEL_BOM RAM_4G_SAMBUNG_1600
33550865 1 EEPROM 256K T, 5P, SM2, 1. 8V, AN w3690 CRITI CAL TBTROM BLANK
BOM G oups JO— . e o o wror o T
BOM GROUP BOM OPTI ONS 34153565 1 1D M 95C, (RENESAS) V3. 2.5, OV, 2 w100 CRITI CAL DPMUXVCL: PROG
D2_ COMVON ALTERNATE, COMVON, D2_COMVONL, D2_COMMONZ, D2_PROGPARTS, D2_PVB 33754313 1 1 NCU HBS! 2113, 950MM TLP. 145V w100 CRI TI CAL DPMUXVEU: BLANK
D2_ COMVONL CPUVEM S0, SVC_DEBUG. YES, DPMUX: HOOO, TBTRTR: PRQ TETEST: Y, TBTHV: P15V, HUB_2NONREM USBHUBZ5128, SPEAKER! D, SMC. PACKAGE: PROD, SKI P_5V3V3: AUDI BLE, CHGR_5V: LDO, PLVSS0: LDO DRAM VREF Co nf I g S
D2_COWON2 0P YES, M KEY, PPCPUCCI 1 1 VB, PPODR 135, LPCPLUS_CON YES, LPGPLUS_R YES, KBD_BL: SANDW Ci CAPS: | NT, BT 54, XOP, XDP_CPU BPM GRU 2P, TPADLSV: LDO_55 ' BOV GROP BOV CPTI OB
D2_PVB VREF: PROD, D_BKL: PROD, SENSOR_NCNPRCD: N
= - - VREF: PROD VREFDQ ML_MB, VREFCA: LDO

D2_PROGPARTS

SMC_PROG FSB, BOOTROM_PROG: FSB, DPMUXMOU: PROG, TPAD_PSCC: PROG, TBTROM PROG

D2_DEVEL: ENG

ALTERNATE, | VB_PPT_XDP, SOPGOCD_I SL, DPMJX_DEBUG, DDRVREF_DAC, VREF: ENG_NB, SENSCR_NONPRCD: Y, D_BKL: DEV

D2_DEVEL: FSB

ALTERNATE, | VB_PPT_XDP

1 VB_PPT_XDP

XDP_CONN, XDP_PCH

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754266 1 1VB. S FOWP, PRQ E1. 2.3, 45W 442, 1.2, 6M BGA U1000 CRITI CAL PUIVY:2_3GE
33754267 1 1VB, S FOMM PRQ E1, 2.6, 45W 442 1. 25, 6M BGA U1000 CRITI CAL PUIVY: 2_6GE
33754268 1 1VB, S ROMK PRQ E1, 2.7, 45W 4¢2 1. 25, 8M BGA U1000 CRITI CAL UV 2_7G
33754269 1 PANTHER POINT, C1, SLIBC, PRQ BOBZHW7 U1800 CRITI CAL
33754256 1 16 cPuL Y Gto7 G P A2 000 CRITI CAL
33851113 1 16787, GR 46 81, PR 01 228 12312 FC CSP w3600 CRITI CAL TBTRTR PRQ
33350622 32 G, SoRAM COR3. 1600, 256MKE, TBFBGA, YN X, G- DI E, 38N CRITI CAL 26 HYN X_1600
33350623 32 11G. SORAM CORD- 1600, 256140, 7AFEGA, SAVEUNG CRITI CAL 2G_SAVEUNG 1600
33350628 32 1. SORAM COR3. 1600, 256MKS, TEFBGA, D D1 £, ELPI DA CRITI CAL 26 ELPI DA_1600
33350625 32 1. SoRAM COR3. 1600, 512046, 7RFBGA, 1N X CRITI CAL 4G HYN X_1600
33350624 32 1. SORAM COR3. 1600, 512046, 79FBGA, C D1 £, SAVBLAG CRITI CAL 4G_SAVBUNG 1600
33350629 32 1. SoRAM COR3. 1600, 51206, TEFBGA, B 01 £, ELPI DA CRITI CAL 4G_ELPI DA_1600
33350630 4 1. SoRAM GODRS, 6414G2, AT € 10 X (8400, UR450, L8500, LRSS0 CRITI CAL FB_2G HYN X A DI E
33350631 4 |G, SORAM GOCFS, 642, D 01 £, SAVBLAG (8400, UR450, LS00, LRSS0 CRITI CAL FB_2G_SAVBUNG

12850264 30 CAP, TANT, POLY, 68UF, 20% 16V, 50MOHM D2E CRI Tl CAL PBUS_CAP: SANYO
12850257 30 CAP, TANT, POLY, 68UF, 20% 16V, 50MOHM D, LF CRI Tl CAL PBUS_CAP: KEMET
725-1614 1 I NSULATCOR, SHORT, REAR, M_B, D2 REAR_| NSULATOR CRI Tl CAL PBUS_CAP: SANYO
725-1648 1 I NSULATOR, TALL, REAR, MLB, D2 REAR_| NSULATOR CRI TI CAL PBUS_CAP: KEMET
725- 1568 1 I NSULATOR, CPU, D2 CPU_| NSULATOR CRI Tl CAL
725- 1569 1 I NSULATOR, GPU, D2 GPU_| NSULATOR CRI Tl CAL
725-1621 1 I NSULATOR, PCH, D2 PCH_| NSULATOR CRI Tl CAL
806- 2897 2 CAN, COVER, 2, J5 CAN_COVER1, CAN_COVER2 CRI Tl CAL
825- 7697 1 TEXT, LABEL, M_B, D2 TEXT_LABEL CRI TI CAL
946- 3819 1 D2 M.B DYMAX ADHESI VE SEE- CURE 29993- SC EDGE_BOND CRI TI CAL
825-7841 1 LBL, PART CONFI G, BOARDS, D2 CONFI G_LABEL CRI TI CAL

PD Parts

VREF: ENG_M3

VREFDQ ML_MB, VREFCA: LDO_DAC

VREF: ENG_LDO

VREFDQ ML_DAC, VREFCA: LDO_DAC

DRAM SPD Straps

BOM GROUP

BOM OPTI ONS

RAM 4G _HYNI X_1600_S

RAMCFG3: L, RAMCFG2: L, RAMCFGL: L, RAMOFQD: L

RAM_1G_SAMSUNG_1600

RAMCFG3: L, RAMCFG2: L, RAMCFGL: L, RAMCFGD: H

RAM_4G_SAMSUNG_1600_S

RAMCFG3: L, RAMCFG2: L, RAMCFGL: H, RAMOFQD: L

RAM_1G_HYNI X_1600

RAMCFG3: L, RAMCFG2: L, RAMCFGL: H, RAMCFGD: H

RAM 4G _ELPI DA_1600_S

RAMCFG3: L, RAMCFG2: H, RAMCFGL: L, RAMOFQD: L

RAM_2G_SAMSUNG_1600

2G_SAMBUNG_1600, RAMCFGS: L, RAMCFG2: H, RAMCFGL: L, RAMCFGD: H

RAM_2G_SAMBUNG_1333

RAMCFG3: L, RAMCFG2: H, RAMCFGL: H, RAMOFQD: L

RAM 2G_HYNI X_1600

2G_HYNI X_1600, RAMCFG3: L, RAMCFG2: H, RAMCFGL: H, RAMCFGD: H

RAM_4G_SAMSUNG_1600

4G_SAVBUNG_1600, RAMCFG3: H, RAMCFG2: L, RAMCFGL: L, RAMCFQD: L

RAM 4G_HYNI X_1600

4G_HYNI X_1600, RAMCFG3: H, RAMCFG2: L, RAMCFGL: L, RAMCFGO: H

RAM 2G ELPI DA_1600_S

RAMCFG3: H, RAMCFG2: L, RAMCFGL: H, RAMOFQD: L

RAM 2G ELPI DA_1600

2G_ELPI DA_1600, RAMOFG3: H, RAMCFG2: L, RAMCFGL: H, RAMCFQ): H

RAM 4G _ELPI DA_1600

4G_ELPI DA_1600, RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFGD: L

RAM_2G_SAMSUNG_1600_S

RAMCFG3: H, RAMCFG2: H, RAMCFGL: L, RAMCFGD: H

RAM 2G_HYNI X_1600_S

RAMCFG3: H, RAMCFG2: H, RAMCFGL: H, RAMOFQD: L

DEVELOPNMENT/ BASE BOM
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PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 3726 1 D2 M.B KEPLER DEVEL BOM DEVEL CRI Tl CAL DEVEL_BOM
085-4776 1 D2 M.B KEPLER FSB DEVEL BOM DEVEL_FSB CRI Tl CAL DEVEL_FSB_BOM
607- 9546 1 D2 M.B KEPLER 2PHASE BASE BOM BASE CRI Tl CAL BASE_BOM
685- 0016 1 PBUS PAI R, KEMET POSCAP, TALL MYLAR D2 POSCAP_MYLAR CRI Tl CAL POSCAP_MYLAR_PAI R

34153308 1 |G, SVE, DEVEL GPVENT- FS8, A3, D2 14900 CRITI CAL SMC_PROG FSB
34153309 1 1 sve Pve, A2, 2. 2730, 02 14900 CRITI CAL SMC_PROG PVB
| 34153595 | 1 Ic e R Fse. o2 Us100 CRITI CAL BOOTROM_PROG FSB
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BOM Var i

ants (conti nued from CSA

5)

Bar Code

Label s / EEEE # s (continued from CSA 5)

BOM NUMBER BOM NAME BOM OPTI ONS PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
639- 3382 PCBA, 2. 3G 8G_ELP, VRAM_HYN, ML.B_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 MLB_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

D 639- 2823 PCBA, 2. 6G, 16G_ELP, VRAM HYN, M.B_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, M_.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: FOJ4, DEVEL_BOM RAM 4G_ELPI DA_1600 825- 7563 1 LABEL, MLB/ LI O, MBA [ EEEE: F0J4] 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

El i pda DQ d
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Functi onal Test Points Func est 28701 - audio flex Finc Test J6950 - battery | CT Test Points
FUNG. TEST { (S E POR 53 54 58 PPVBAT G3H_CONN NO
WETEST 33501 - airport Functest J5100 - | pc + spi  CD——=e——AD W PCRLR L B wsscsesa .. roresr | NC NO_TESTS
> "
TRUE AP CLKREQ Q L 2 = e LPCPLUS GPI O o ey e AUD SPDI F_OUT JACK e SVBUS SVC 5 O3 SDA 4 CPU NO_TESTs " TRE NC SMC FAN 3 TACH
[——m=e AP _RESET CONN L % > me  LPCPLUS RESET L o O—me AUD TIPDET W s >_me  SYS DETECT L o TP CPU RSVD<65.. 62> %" NC TP_CPU RSVD<6S. . 62 = o N _SNC AN S CTL
> —me POEAPDPRA N ™ — e LPC AD<O> o o D>——me AUD TYPEDET 58 59 . e GND ox o 1P _CPU RSVD<SE. . 45> NG TP CPU RSVD<58. | 45: [ TRE NC SMC FAN 2 TACH
5 D .
O me POE AP D2RPI P - > e LPC ADI> BO Y  me  CHHS QD P = TP_CPU RSVD<43. . 32> NG TP CPU RSVD<43. . 325 = IRE NG_SM FAN 2_CTL
oD me  POE AP RD N w02 >__me  LPC Ac2> B m——me  CGHHSMC w TP_CPU RSVD<27.. 26> T RSVD<27. i = mE NC FW2_TPBP
Op—=e—PAE AR RDE a2 T me  LPC AD3> b a1 aa np (D——mEPPOVE S0 J9000 - eDP 1P CPU RSVD<Z4.. 15> NC TP CPU RSVD<24. 15> = e NG PV TPBL
IRl —
= E CONN N 54 06 > =e LPC CLK33M LPCPLUS % ., [—me US HS G\ND aXs oy me DP | NT AUX N ) TP_CPU RSVD<2..1> NC_TP_CPU_RSVD<2. . 1> = IRUE NC FVe TPBIAS
[OD— me  POE CLKIOOM AP CONN P 44 [E>__me  LPC FRAME L e OmD>—me  USHSMC - - T T T o 05 o CPU RSVD NOTE<8. 55 = e e D2 = taE NC FW2_TPAP
(e X = NCTF<8. .
D > tme  PCE WAKE L 1020 — e LPC PVRDW L v oGO 2X G\D [ e  DP INT M. N<0> o MIE BASETRE = RLE NC PV TPAN
= IRE PP3V3 S3RS4 BT F 3 e TRE LPC SERI RO L o Db | NT M. Nl 81 95 NC NO TESTs [— IRE NC FW_TPBP
17 a1 as = aE >
D> me  PP3V3 WAN =" 16801 - 3-mi o1 95 s e NC Fvo_TPEN
ED—meUSB BT COW N n e o e me  CONDMC cu<3 me D — e o e v 1B CRT1G BLLE il NC CRT 1 G BLUE = e NC FVO_TPAP
= [acs 50 ey M._N<3> CRT =
O me USB BT CON P - O me  SVC RESET L i > me  CONDMC PWR s iar D INT M_P<0- o EraTT. = MO ORI 1G G = e NG ESTARLDO EN
1 4 — =
O>—_me  WEl EVENT L st a1 a2 > e  SMC ROVBOOT Tt me  CON DM C SDAL % D o W P o YT eI CRI LG FED = e NCALS GALN
g— =) PR = a— e R 42 a3 IDD . CON DM G SDAD - = ETCRvr . o1 o5 15 TP G akK MKE BASESTRE \(© CRT | G DDC_CLK [ — IRE NC USB HUB PRTPVRZ 2
g TR =
£ = S—— son B e o —me DM MEe ——an - ESomes o oo = S—— T —
J3502 - ALS canera > e SMC TDI e = > wme  LCD ESS T e avene BRI LG HIVNG = e NG U8B LS PRIPURL 2
> IRE PP5V_S3 ALSCAMERA F 2 e SVC_TDO 16802 - L Speaker b reD ~ 81 82 18 TP _CRT | G VSYNC REASETRE NG CRT 1 G VSYNC [ — IRUE NC USB HUB OCS2 26
SMBUS SMC 2 S3 SCL =D e P —== CON o 15 TP LVDS |G CTRL OLK NC LVDS 1 G B h
7 41 44 94 = IRE SMC TMS a1 a2 a4 o 2 Leh SPKROONN L_1 D 59 IRE LED RETURN_ 1 CTRL CLK 26
— e SMBUS SMC 2 S3_SDA . = e Ve Tx L 3 o e SPKROONN | QLT N T > = T 81 86 10 TP_LVDS |G CTRL_DATA NC LVDS | G CTRL_DATA [ — TRE NC USB HUB OCS4 26
a1 42 'S o ="
= TRE USB CAMERA CONN N 24 01 e e SP| ROM USE M.B o : et e SPKROCNN L OUT P o s e CED RETURN 3 81 86 15 TP _PCH LVDS VBG TEx:E NC_PCH_LVDS VBG [— TRUE NC SMC XOSC1 "
[ TRUE USB_CAMERA CONN P a4 01 = TRE SPI_ALT CLK w [ TRUE SPKRCONN _SL_OQUT N 57 59 96 % TRE LED RETURN 4 - TP HDA SDI N1 o ¢ o T “
.
[ > e SPL AT CS L s > =e  SPKROOWN SL_QUT P s w99 oy mae  LED RETURN & o N = NE_HDA_SDENL = e NG SMC SYS LED w2
= O mc S AT MSO me  GND LED RET or o0 + 12 HDA SDIID NC HDA SDI N2 = me NC SMC HIB L "
J4400 - rio coax e SPL_ALT MOSI - = I = = o v IEroA SOie NC HDA SDI N3 NG SMBUS, SMG 4_ASE SDA___ .
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| — =PPS5V 4 RO . . o= = ™M N LI NE_W DTFE0. 6 WV ! P1V05_GPU | FPEF | OVDD .
=PP5V S4 PSVSOFET o =PP3V3 SO | SNS 45 08 99 VaTager osv 2 M =PP1V05 GPU PEX | OVDD -
| — =PP5V S4 P5VS3FET o =PP3V3 S0 LCD o1 "‘:K:;i’:f;m; U VoA O — =PP1VO5 GPU PEX PLLVDD 770
— =PP5V SO _LCD o1 =PP3V3 SO P1VB8GPUFET = oAt aeas
= _ppsv ss LTuss 0 =PP3V3 SO P3V3TBTFET . =BEVCEL O SO_XDR = o SPRVCORE GPU REG = R VoA o !
| = —pesv s isns =PP3va S0 POH e = cos ot - T e
- — =PP5V_S4 TPAD 49 =PP3V3 S0 _PCH GPI O 17 18 19 20 25 37 —  =PP1V05 SO VMON 0 —_
— =PP5V_S4 AUDIO 53 59 =PP3V3 SO PCH VCC3 3 CLK 2 = _rr1v05 S0 RVC —_ —PPVOORE S0 GEX REG
B e _=PP5V_S3 FET — ~— PP5V_S3 ; =PP3V3 SO PCH VCC3 3 GPI O 0 2 o = 0 B
- M NhEGCW DT 5 oty e —— =PP3V3 SO PCH VCC3 3 HVCMOS 2123 o7 =PPPCHVCCI O SO_REG — PP1V05 PCHVCCI O SO
— =PP5V_S3 I SNS 0 =PP3V3 SO PCH VCC3 3 PCl 22 - - :
=PP5V_S3 AL SCAVERA 5 =PP3V3 SO PCH VOC3 3 SATA 21 28 MRk Gret-TRYE
— =PP5V_S3_DDRREG 64 =PP3V3 SO PCH VCCADAC 23 — =PP1V05 SO PCH VCCI O PLLPCI E 2 G\D — =LVDS VCCA 2
—  -PP5V_S3 DEBUG ADC AVDD o =PP3V3 SO PWRCTL 70 88 — =PP1V05 SO PCH VCCADPLL = LW R W BT, e -
=PP5V_S3 DEBUG ADC DVDD o =PP3V3 SO RSTBUF 25 =PP1V05_SO0_PCH VCCI O 21 23 T e beene
— =PP5V_S3 DEBUG | SNS o — =PP3V3 SO SATAMUX 3 =PP1V05_SO_PCH VCCI O POl E 1
— =PP5V_S3 MENMRESET 27 ), — =PP3V3_SO_SB PM 25 70 PCH VCCI O SATA 17 21 23
oo _=PP5V_SO_FET — —_PP5V SO 7 = US_PCH a1 VCCI O LK 82123 Chi pset "VCore" Rails
- M NRECK-W BTHE0. 3 W MAKE BASELTRUE —  -ppava_s0_SMBUS SMC 0 SO 1 | — —PP1V05 SO PCHVCOIQUSB 1 05 s _=PPVCORE_SO_CPU_REG — PPVOORE SO_CPU ;
_ \ — =PP5V SOGPU P1VOP1V35 GPU 74 — =PP3V3 SO SMBUS SMC 1 SO aa SO _PCH VCC CORE 21 23 - N RESCW DT, 95 1 [iereiliv
oo =PPOV_S0_PIVS LDO = =PP5V_SO_AUDI O XW . =PP3V3 S0_SSD w0 SO_PCH VCCASW w2 —  =PPVCORE SO CPU 12 15 45 o9
— =PPSV SO BKL a6 — =PP3V3 SO SYSOLK 25 SO_PCH VOO O CLK 02123 v+ 2 ZPPVCORE S0_AXG REG _ - PPVOORE SO AXG —_—
| — =PP5V S0 CPU MP o 65 — =PP3V3 SO TBTI2C SO_PCH VCCDI FECLK 1o 2s = ML womeo 6 THE e
=PP5V_SO_CPUVCCI OS0 - =PP3V3 SO TBTPWRCTL - S0_PCH 172 L vooRE S0 CPU VCOAXG e
- — =PP5V_SO FAN LT 48 — =PP3V3 SO0 TPAD 50 S0_PCH VCCSSC 21 23
—  -pP5V_SO_EAN RT w =PP3V3 SO VMON 0 SO_PCH V_PROC 1O 21 2 16 15 _=PP1V5_S3 CPU VCCDQ — PP1V5_S3 CPU VCCDQ
—  -PP5V SO GEXLMP w0 =PP3V3 SO X29THVBNS ar SO_PCH VOOl O PLLUSB 2 - M N REGKOW OTH0 2 Mi VT v
=PP5V_SO KBDLED 50 :PP3V3 S0_XDP 24 SO _PCH VCC DM 21 23 o 1 ZPP1VO5._SO_CPU_V _ PP1V05 SO CPU VCCPCE.
=PP5V_ SO0 LPCPLUS 43 =PP3V3 SO DDR3THVBNS SO0 _PCH VCCI O PLLFDI 21 — M N_LI NE_W DTH=0. 6 MM VOLTAGE=1. 05V
=PP5V_S0_PCH 25 25 =PP3V3_S0_SPKRTHVENS SO_PCH VCCDM _EDI 2 _ MNES T2 WIEBASETTRE
=PP5V_S0_PCHVCC OS0 o TBT RAILS SO_P1VOSTBTFET R w o0 o2 SPRVOCSA SO REG = e
=PP5V SO RMC o o7 SPESV3 TBILC FET =t e T IEGCWETTD T T evocsa S0 U
. —— =PP5V_SO_VCCSASO 62 — =PP3V3 TBT PCH GPI O \WE BRSETRE 20 Defined here since TBT page does not know PBUS vol t age = e
3.3V Rails —PP5V SO VVON 70 =PPVDDI O TBT CLK 25 PPVI N SW TBTBST a;
A 0o _=PP3V3 S4 FET — — PP3V3 sS4 ; =PP3V3 TBTLC RTR o5 36 37 VOLTAGE12. BV A
—_— M N_LINE_WDTH=0.6 MM VOLTAGE=3. 3V —_— ISYNC MASTER=D2 KEPLER SYNC DATE=01/13/ 201
s _=PP3V3 S4 TBT R — M_Nf';:“;\‘;'?’m’;‘xm VRE BASESTRE 37 _=PP1V05 TBTLC FET — PP1V05 TBTLC - .
- — “ - M NCNEGW BTHH-0. 2 A VAKE BASE- TR Backl i ght Rails Power Al i ases
s _=PP3V3 S4 RIO 2 — =PP1V05 TBTLC RTR 36 99 _=PPBUS SW BKL — PPBUS SW BKL
> M NCNEGEW DTH-0. 25 M VOLTAGES12. 6V | I 051-9589 | D
6o _=PP3V3 SUS FET — 7 =PP1V05 TBTCIO FET — Miﬁ}h\glowsml?‘[% o S PPBUS SO LCDBKLT PWR i, App e nc.
oy : - M N REGCW DTG, 2 A VAKE BASE-TRE
L — "LPP3VZ 'SUS P1VOBSUSI DO w e T O RTE . S 4.18.0
— P3V3 SUS PCH VCCSUS 21 23 — a1 _SMC T25 EN L — NC SMC T25_EN L 7 NOTI CE OF PROPRI ETARY PROPERTY:
=PP3V3_SUS PCH VCCSUS GPI O 0 23 - VRE BASESTRE THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
_pP3va SUS ROM ) — =PP3V3 SUS PCH GPIO 1718 19 20 a7 o _=PP15V TBT REG — o PP15V_TBT RO AR R ARERL 1S EEPES | NG na
s = = = —Prava SUs PO VoSS UsB oz = M T s I TO MAINTAIN TH S DOCUVENT | N OO DENCE 8 OF 132
22 21 SPP3V3 SUS PCH VCC SPI_— =PP3V3_SUS CNTRL 0 —  =PPHV_SW TBTAPWRSW 0 90 37 _=PP1VO5 SO _P1VOSTBTFET — PP1V05 SO P1VOSTBTFET . g Ig 25% SEBLO?;; TN WHOLE R PART
=PP3V3 SUS SMC a2 — =PPHV_SW TBTBPVWRSW 85 - m:t‘gﬁjﬂiﬂ 3w Vm?éﬁ;;;\,’z IV ALL RI GHTS RESERVED 8 OF 99
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ZT0915 Frame Hol es T29 / GMUX JTAG Signal s P <1 amal
2.8R2.3 signal s
1 GND BATT CHGND —
© - = 270970
CPU VI D<0. . 6> — CPU MVP_VI D<0. . 6> TP _CPU VIT SELECT — CPU VTTSELECT
— )¢ | 1 VAKE_BASE=TRUE — NAKE_BASE=TRUE —
ZIQ %sp 0 SL-1.1X0.45- 1. 4x0. 75
D 1 GND CHASSI S FAN
L | — 4 WIT_EN — = EN
SL-2.3X3.9-2.9X4.5 Z-IT—rQI\%Z]' i h:TRLE — e
- - - SL-1. 1X0 57 1. 4x0. 75 TBT LSCE<3> — TBT LSEO LSCE3 —  TBT LSEO<3>
Z—I;Q%sz‘]' X =S PR —r—— Unused PEG signal s
GND CHASSI S M BCANS _— P ZT0972 TBT LSCE<2> — TBT LSEO LSCE2 — TBT LSEO<2> NC PEG D2R P<15.. 14> — =PEG D2R P<15. . 14> 10
D SL-1. 1X0. 45- 1. 4x0. 75 TH- NSP = WAKE_BASE=TRE — MAKE_BASE= R T
770975 . — ) ¢ | 1 NO_TEST=TRUE NC PEG D2R N<15. . 14> — =PEG D2R N<15..14> 10
" Neb SL-1.1X0. 45~ 1. 4x0. 75 ,\"g%zgi;;c P<1“;JETZ;“ - _PEG R2D C P<i5. . 14> NC LVDS | G A DATAP<3> — LVDS |G A DATA P<3> 6o
> -CHASSLS_M BCARS = GMUX ALI ASES NAKE_BASE=TRUE NO TEST=TRUE = = * r\N::K E[T/AS;:T(L;EA DATARSES — VDS 1G A DATA Nea»
SL- 1. 1X0. 457 1. 4x0. 75 ZT0973 NC PEG R2D C N<15. . 14> — =PEG R2D C Nk15.. 14> 10 TNAKE_BASESTRE O TesTTIRE = 1 01
T097 MAKE_BASE=TRUE NO_TEST=TRUE -
GND. —_— 1 EG RESET L — GPU RESET L i
,_7WE,M—TM b— =MD CHASSI S M BCANL 2 ( 1 e )1 oL 78 o e B TR = ns T29 Signal's Through PEG NC LVDS | G B DATAP<3> — LVDS I G B DATA P<3> -
-1 . - 1. 4x0. MAKE_BASE=TRUE = _—
LVDS 1 G BKL_ON — 1G BKLT EN NO_TEST=TRUE
= ¥ —AKE. BASESTRUE = e 92 35 _PCLE TBT D2R P<3..0> — =PEG D2R P<il..8> 0 NC LVDS | G B DATAN<3> — LVDS |G B DATA N<3> 0
LVDS | G PANEL PVR — I1GLCDPWR EN VAKE_BASE=TRUE - MAKE_BASE=TRLE NO_TEST=TRUE -
¥ —AKE. BASESTRUE = 82 0235 _PCLE TBT D2R N<3..0> —  =PEG D2R N<11..8> o
THERVAL MODULE STANDOFF PEX_CLKREO L — EGCOKREQINL MAKE_BASE=TRLE -
S AKE BASE=TRUE = Q e 82 9235 _PCILE TBT R2D C P<3..0> — =PEG R2D C P<i11..8> 0 NC LVDS IG A CLK N — LVDS IGA CLK N 18 01
17 PEG CLKREO L —_ EG CLKREO OUT L w MAKE_BASE=TRUE — MAKE_BASE=TRUE _ NO_TEST=TRUE —
MAKE_BASE=TRUE — 92 35 _PCIE TBT R2D C N<3..0> — =PEG R2D C N<11..8> 10 NC LVDS |G A CLK P — LVDS IGA CLK P 18 91
SH0920 SH0927 SH0926 52 DP_TBTSNKO HPD |G — DPA |G HPD 10 82 MAKE_BASE=TRUE - MAKE_BASESTRUE  NO_TEST=TRUE -
MAKE_BASE=TRUE -_— .
STDOFF- 4. 50D2. 15H SM STDOFF- 4. 50D2. 15H SM STDOFF- 4. 50D2. 15H SM STDO:F_SZDS%ZD? 8H SM s2 DP TBTSNKL HPD | G — DPB |G HPD 16 52 GPU signal s e ,
1 (:) 1 1 . MAKE_BASE=TRUE - so s 1 _PEG D2R P<7..0> — =PEG D2R P<7..0> 10 VARE LBYSDEET;LS AM%ATTEAgrl\T‘;L.E' 0> — LVOS_ LG A DATA Ne2. . 0> oo
MAKE_BASE=TRUE - e T~
- NC LVDS | G A DATA P<2..0> — LVDS | G A DATA P<2..0> 18 o1
= = 50 88 71 _PEG D2R N<7..0> — =PEG D2R N<7..0> 0 VRKE BASESTROE NGO TEST=TROE =
= PCI E_EXCARD D2R N — NC PCI E_EXCARD D2R N VAKE_BASESTRUE -
SH0928 v = = Rke BASESTRE 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> 160
STDCEF- 4. 502, 15H SM SH0923 17 __PCLE_EXCARD 2R P = NC_PCl E_EXCARD D2R P VAKE BASE=TRUE = VRKE BASESTRUE RO TEST=TRUE =
SHO9 2 SH0929 . STDOFF- 4. 50DL. 8H SM 17 __PCIE EXCARD R2D C N IRE — NC PCI E_ EXCARD R2D C N ss 71 _PEG R2D C N<7..0> — =PEG R2D C N<7..0> 10 NC LVDS | G B DATA P<2..0>_— LVDS |G B DATA P<2..0> 16 01
STDOFF- 4. 50D2, 15H SM 1 STPOFF-4 502 15H Sm N~ v _POE EXARDRIDCP = mr "  NCPOEEXCARDRIDCP e - NG LVDS 16 Doe Gk Lvps G ooc ak
= e _
C _,__1@ = NAKE_BASESTRUE UNUSED TBT PORTS VAKE_BASESTRUE — NOTESTSTRUE *®
= TBT D2R P<3..2> — NC TBT D2RP<3..2> L ] DATA — L |
= 92 17 _PCLE _CLK100M EXCARD N = e BASE-’:’C PCI E_CLK100M EXCARD N = roeTRE gy N’;f& VDS 16 DDijsr:TM = VDS | G DDC DATA 18
o2 17 __PCLE CLK10OM EXCARD P — me  NC POILE CLKI0OM EXCARD P ABL_D2R Ned. . 22 =N Tl NC PCIE_FW D2RN _ PCLE_FW D2R N .
SH0924 VAKE_BASESTRUE TBT R2D C P<3..2> — NC TBT R2D CP<3..2> "’:‘EE?“OSE:?&I DZ“SETE“:TM - PG E FWDIR B
C SH0922 STDOFF- 4. 50D1. 9H SM VAKE_BASE=TRUE NO_TEST=TRUE AR BASESTRIE — NO TESTSTRUE — v
STDOFF- 4. 5002, 15H SM SH0930 i TBT R2D C N<3..2> — NC TBT R2D CN<3..2> NG PO E EW R2D ON bCIE FWRED C N
. STDOFF- 4, 50D2. 15H- SM MAKE_BASE=TRLE NO_TEST=TRUE NRKE_ BASESTRUE — NO TEST=TRE = u
_,__1@ = NC PCI E_FW R2D CP — PG E FWRZD C P -
= . TP POH CLKOUT DPN R DPLL REF CLKN e DPMUX TX & RX NMAKE_BASE=TRUE  NO_TEST=TRUE —
- - NAKE BASE=TRUE
2 TP_PCH CLKOUT DPP. — 1 DPLL REF CLKP 1 8o a2 _DPMUX_UC BOOT TX —  DPMUX_UC TX 2
— NAKE BASE=TRUE — MAKE_BASE=TRUE
SH0946 SHO0945 s2 _DPMUX_UC BOOT RX DPMUX_UC RX
= 5
STDOFF- 4. 90D2. 38H SM 2 STDOFF- 4. 90D2. 38H SM SL- 2. 6X2NP- 2 . T PO GPI OGS CLKAMELEX — e NC PCH GPI 0B4_CLKQUTFLEXO T MAKEBASETRE NC_SATA ODD D2R N — SATA ODD D2R N 1o
1 (:) (:) o TP POH GPIGSS_QLKQUTFLEXL AEPASETREC pon apt ss_aLkautFLEXL VAKE_BASE=TRUE -
L L 17 TP PO GPIGS6 QLKAUTFLEX? — Mae— 0 "R\ pa opi cse_alkaurFLEXe SSD PCIE S| GNALS NC SATA OOD 2R P = SATA QDD D2R P 17 01
= = . 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
VAKE BASETRUE VAKE_BASE=TRUE = NC SATA ODD R2D C N — SATA CDD R2D C N -
PCIE_SSD_D2R N<1..0> — =PEG D2R N<13..12> MAKE_BASE=TRLE -
APN 806- 2247 DR A = ENET LOW CH__ 20 24 25 % A sro-TRE = * NC_SATA ODD R2D C P — SATA ODD R2D C P o I
- ! = - _ MAKE_BASE=TRUE —
3 7 SD_ PWR EN — ENET _LOWPWR 2 92 39 MMAKEEEAS%_DT R2D C P<1..0> — =PEG RD C P<13, 12> "
h ) e TR B0 55 A o2 30 _POLE_SSD R2D C Ne<1.. 0> — =PEG RPD C N<13. . 12> 0
[ |SH0950 [ |SH0952 [ |SH0951] - s =—FuRRE * ISR -
MAKE_BASE=TRUE _—
= SM = SM = SM TP PClE CLK100M FW P — PCIE CLK100M FW P 17 92
— 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 DP IGB MP<3..0>
VAKE_BASE=TRUE NO_TEST=TRUE — *
NC DP | G MLN<3.. 0> — TP DPIGB MNMN3..0> "
POGO PI NS UNUSED FDI Sl GNALS FAKE BASE=TRUE TeSTTRE  —
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 =]
B SHO931 SH0932 SHO933 2 IZS;/I—IZOOQN%/LOCI R 2 1ZS-I\I/—2009N%410 R £10992 NC PCH FDI_FSYNC<1..0> — =FDI_FSYNC<1..0> 10 oo RN SWIBIBST IAANA—SERISY TBL BEG v
. . . . 2.1SMe. OMV CI R MAKE_BASE=TRUE = — 5%
P 2. . . . | NG, TEST=TRUE
OGO- 2. 30D-5. 5H SM LOMFORCE  POGO- 2. 30D-5. 5H SM LOW FORCE  POGO- 2. 30D-5. 5H- SM LON FORCE ST~ £2D. NP ST PAD- NP SMI- bAD NP e ot b L N T L LevNo<l. 0s . oy
I:' I:' MAKE_BASE=TRUE NO_TEST=TRUE — 805
= = = = = = NC CPU FDI_DATA N<7..0> __  FDl_DATA N<7..0> 10 86
VAKE BASETRUE o TeTRE — UNUSED USB SI 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
MAKE_BASE=TRUE NO. TE?T:TRL.E - MAKE_BASE=TRUE NO_TEST=TRUE -
SHO937 ] N
2.1 . R 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. omi A VR BRSETRE e T SR = oy ©
SH0934 SH0935 SH0936 SM 1 N CPU FDI_LSYNO<L. — FD LSYNC<1..0> 10 89 NC USB3 EXTD RX P — USB3 EXTD RX P 1
POGO- 2. 30D 5. 5H SM LOW FORCE  POGO- 2. 30D- 5. 5H SM LOW FORCE ~ POGO- 2. 30D- 5. 5H SM LOW FORCE _L_l@ " e NG L8B3 BXTD RN USB3 EXTD RX N
SM SM SM 1 1 MAKE_BASE=TRUE NO_TEST=TRUE — lg
1 (:) 1 (:) 1 (:) = = USB S| GNALS NC USB EXTD EHCl P — USB EXTD EHCl P 10 —
SHO960 USB BT P - USBHUB DN P VAKE BASE=TRUE RS
= = = 2.80D1 21D 1. 35H SM o S E BASESTRE = e NC USB EXTD EHCI N USB EXTD EHCI N 0
9130 _USB BT N —  USBHUB DN1 N 2 MAKE_BASE=TRUE W rest=TRl TT57
1 VAKE_BASESTRUE = NC USB3 EXTC TX P e USB3 EXIC TX P 1001
USB TPAD P — _USBHUB DN\2 P MAKE_BASE=TRUE NO_TEST=TRUE!
= 149 e BASE=TRUE = = NC _USB3 EXTC TX N o USB3 EXTC TX N 10 01
B TPAD N — BHUB MAKE_BASE=TRUE NO_TEST=TRUE!
SH0940 SH0941 SH0944 SH0961 e e REARE =—SBHB DE N = NC USB3 EXTC RX P SB3_EXTC_RX_P .
2.80D1. 21 D- 1. 35H SM 2.80D1. 21 D- 1. 35H SM 2.80D1. 21 D- 1. 35H SM 2.80D1. 21 D- 1. 35H SM ot a USB SNC P —  USBHUB DN\3 P " WAKE BASETTRUE o TEST=TRUE 1196
1 1 1 1 MAKE_BASE=TRUE — B3__EXT N — B3__EXT N 19 91
o1 a1 _USB SMC N —  USBHUB DN\3 N 2o mKE,?E% N NO_TEST=TRUE o e o
1 1 1 1 VAKE BASE=TRUE = NC_US| — 19 01
= = = = PU USBHUB DN4P — USBHUB DM4 P 26 MAKE_BASE-TRUE NO_TEST=TRUE MH
.. VAKE_BASE-TRUE = NC USB _EXTC N — USB EXTC N oo
A Di gital G ound PU_USBHUB DNAN —  USBHUB DM N " VAKE_BASE=TRUE NOTEST-TRE — —
M.B_RAMCFG3 FAKE BASE=TRUE =
= RAMCFGS: L SYNC MASTER=D2 KEPLER SYNC DATE=01/13/ 201
MB RANCFG2 : IH!EHF
SH0942 SH0943 * R0O913! s __=PP5V_SO_AUDI O XW : :
2.80D1. 21 D- 1. 35H SM 2.80D1. 21 D- 1. 35H SM 0 MB RAVMCFGL RAMCFG2: L ° 13|< Si gnal Al i ases
1 1 RAMCFGL: L RO912* 1/ 200
20 M.B_RAMCFQO ) 1K W XW902 051-9589 | D
= = rvcreo: L | RO91Y 11 20W 2012 s Appl e Inc.
- N - K M 1 58 2 PP5V_SO_AUDI O AMP_L
R0910* 1 25% 201, 9 RLRE W TEEQ. suhe 7 () 4.18.0
M N_RECK-W BTH-0” 5
]% 2'&4; = XW903 VOLTAGE=5V 02w NOTI CE OF PROPRI ETARY PROPERTY:
vy : = i PRBRI ETARY | PROPERY ONERRPLE | Ne, S THE
201, = 1 5 5 2 PP5V_S0_AUDI O AMP R 57 THE POSESSOR AGREES TO THE FOLLOW NG
= M NCRECRW DTrES: 2t | TO MAINTAIN TH S DOCUMENT | N CONFI DENCE 9 OF 132
VOLTAGE=5V Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I'V ALL RI GHTS RESERVED 9 G: 99
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=) 4

=PP1V05_SO_CPU VCCI O 8 10 11 13 14 15

CPU_CFG<4> shoul d

' CFG [ 7] :PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB

1 CFG [ 6: 5] :PCIE BI FURCATI ON 11 = 1 X16 (DEFAULT) 10 = 2 X8

N CFG [ 4] :eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED

' CFG [3] :PCIE x4 LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED
CFG [2] :PCIE x16 LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED

be pul | ed down to enabl e EDP

These can be Placed close

WAI T FOR Bl O5
00 = X8, X4,

1
R1010
VI T_TABLE iy
106
116w
NE-LF
, 402
09 10 [TT)—DM_S2N Neo> - NIODM _RX0* PEG_| COWVPI | @ 89 CPU PEG COVP
89 15 [TR)—DOM SN Me1> -l RIONDM _RX1* PEG_| COVPOLHL
- e JDM _RX2 PEG RCOMPO_F2
DM __S2N Ne<2: *
8 15 (TR oM_son N<3: g uigdpm _RX3* - 89 24 10 _CPU_CFG<0> - e U1000 BT NG
- Moo %
80 18 [T - o Lros _ 89 24 10 _CPU CFGel> - e 1 VY- BRI DGE 1 B%43 o NC
- PEGfRXO* — m——FECDZRN0> < ° 80 24 10 _CPU CFG<2> - - BeA 18825 o NC
59 15 [T)—DM_S2N P<0> - DM _RX0 PEG_RX1 @ “PEG DR 1> ° I p—— e e (5 OF 11) o
o 10 [TTy—OM_S2n pe1> - ™ DM _RXL PEG_RX2* |21 @ =PEC 2R N2 am SI GNAL_MODEL=EMPTY e - RESERVED Moo XNC
o9 15 [TR)—OM S2N P<2> - R5 DM _RX2 PEG_RX3* yH1o P =PEG DPR N<3> ™ (TD  sm BEAD- PROBE p1004 89 24 10 - Py OM T_TABLE XNC
- bl 89 24 10 _CPU CFG<5> - 1Py BB13 NG
89 18 [TRD- DM _S2N P<3> - %8 DM _RX3 PEG_RX4* [5J20 P Ned> ame - ——X
- PEG RX5* hai8 - N<5> 89 24 10 _CPU CFG<6> - Py BA4S NC
> o= <) ° 89 24 10 _CPU CFGe7> - (R |BAe seNC
89 15 (OOT}—DM 1N2S N<0> P NMADM _TX0* PEG_RX6* 517 - N<6> Yanu B b Aval
-— -— 89 24 _CPU CFG<8> . 1Py —5)<NC
5 10 (OOT}—DM_12S Nel> - RADM _TX1* PEG_RX7* [yF15. - Ne7> ame PU CFGe95. e Ava1
- X
00 16 (OOT} DM 1S e - oM _Txe* PEG RX8* ;115 - . ame o - o NG
o= o= 89 24 _CPU CFG<10> - Py X NC
59 15 (OOT}—DM_12S ez Pl Yy DM _TX3* PEG_RX9* (yHI3 - N<o> ame -
- PEG 10 HL1 gl N<10: 89 24 _CPU CFGe11> - 1Py AY15 NC
* > X
2 RX o= < ° 89 24 _CPU CFGe12> - Py AYIS s NC
89 18 @%‘—m DM _TXO0 PEG _RX11* (5212 P Ne11> Yanu K g VS
-— 89 24 _CPU CFG<13> - (1PY —DXI\C
8918 (OOUT}—OM S Pel> e RIDM TX1 PEG_RX12* 8 - Ne12> Yany e
bl 89 24 _CPU CFG<14> ey ary AME NC
o9 15 (OOT}—M_heS P<2> <= 3 DM _TX2 PEG_RX13* [5GL0 P Ne13> ame - o %
- bdl 89 24 _CPU CFGe15> - Py A2 NG
89 15 (OOT}—DOM _N2S P<3> P T5 DM _TX3 PEG_RX14* ({38 - Ne1d> Yanu B} e
= PEG RX15* |aF7 o= N<15> 89 24 10 _CPU CFG<16> - Py AWLA NG
2 = <9° 80 24 _CPU CFG17> - 1Py AIL0 NC
99 o (OOT}—EDL_DATA N0z = Vio[FDI 0_TX0* o SR
= — A6 NC
59 9 (OOT}—EDL_DATA Nel> - WDl 0_TX1* PEG_RX0|_®2 - =PEG D2R _P<0> ams pos
05 o (OT}—EDLDATA 2> - ~elFDl0_TX2* @ PEG_RX1| K23 @ =PEC 2R Pol am° SI GNAL_MODEL=EMPTY M XNC
5 o (OO} —FDLDATA Nea pdl Ac10dFDI 0_TX3* g PEG_Rx2| <21 @ P 2R Pe2> @D SV BEAD PRGBE gpio; M XNC
o= — > =
% PEG_RX3|_F10 - —PEG D2R _P<3> 1—1(@ 5 (ID sv BEAD PROBE gp1g12 —)<w NC
o o (OOT}EDLDATA Ntz - udFDI 1_TX0* [ PEG _RX4| K19 @ FEC 2R Ped> ame SI GNAL_MODEL=ENVPTY ————XNC
= = L)
89 9 FDI_DATA N<5> - Ve~FDI 1_TX1* 3 PEG_RX5| M7 - =PEG D2R P<5> 9 NC
< = — > o= < P7
80 o FDL_DATA N<6> VIHFDI 1_TX2* < PEG_RX6| K15 - =PEG 2R P<6> Y i RSVD| NC
QUTEDDATA NGz e Vi — 4 = - 2 xNC
5 0 FOI_DATA N<7> Pl YSFDI 1_TX3* i} PEG_RX7| G4 @ =PEC D2R P<7> o
<0 o= — 4] > o= < W s
gl PEG_RXg| 316 = -PEC Do pee ame e NG
89 9 (OOT}—EDL DATA P<0> - vé [FDI 0_TX0 ; % PEG_RX9[ K13 - =PEG D2R P<9> ame NOTE: TXNC
o o (OOT)}—FDL_DATA Pe1> &= WO |Fpj 0_TX1 <5 PEG RX10| F11 @ =PEG D2R P<10> ame Intel is investigating processor driven VREF_DQ generation. XNC
<= 3 bl i S comnecti on 15 {0 support the Sanm H-e—xNC
89 9 FDI_DATA P<2> = Y9 [FDI 0_TX2 a PEG_RX11| Kit O =PEG D2R P<1l> 9
< .= - ][] > = < L4
0 o (OT}EDL DATA Poo> b a0 |Fp) 0_Tx3 &l PEG RX12| Fo o PEG DR Pios am® ,——XNC
o= - I - bl L2 XNC
w|F PEG_RX13[ 0 @ =PEC DR P13 ame 2
89 9 (OOT}—EDL DATA Pea> ® w2 |FDI 1_TX0 alE PEG_RX14| H7 P ~PEG 2R P<14> ame ——XNC
2 bl 80 33 _PPCPU_MEM VREFDO B CoR VREFL) (TrERvon a7 NC
05 o (OOT}—EDL_DATA Pes> Pl W IFDI1_TX1 = PEG RX15| & @ =PEG D2R P<i5> ame - X
bl Bla *~ M N_LI NE_W DTH=0. 3 nm LK sNC
0 o (OOT}EDL DATA Peg> - V3 [FDI 1_TX2 i M N_NECK_W DTH=0. 2 H
o9 o (OOT}—EDL DATA P<7> - A6 |FDI 1_TX3 B g PEG_TX0* [yA22 D C N<0> 9 VOLTAGE=0. 75V cem RSVD P NC
w PEG_TX1* [y823 -y =PEG R2D C N<1> N =0. 75 NG
Ela - g D Las0 NG
8 9 [IH—F2 ESYNC<0> - A IFDI 0_FSYNC %] PEG_TX2* |5C18 - =PEG R2D C N<2> oD ©
- = |g - 34 NG
89 9 FDI_FSYNC<1> - AR IFDI 1_FSYNC PEG_TX3* (D21 -l =PEG R2D C N<3> 9
g - — [ > - oD 32
Il PEG_TX4* |B19 p=PEG 2D C Neax oo 2 XNC
89 18 [TR)—EDLLNT - A9 |FDI _| NT PEG _TX5* yE20 - =PEG R2D C N<5> oo ——xXNC
e - g PEGisz* AL4 - =PEG R2D _C N<6> ( THERVDG) M7 NC
a 3 - D © 80 33 _PPCPU NEM VREFDQ A DOR_VREFO) L2 NC
09 o [gy—EDL_Lsvhos1> - AB3 |FDI 1_LSYNC PEG_TX7* [yPL7 o =PEG R2D C Ne7> oo © v p—
- - M N_LI NE_W DTH=0. 3 nm F=22 < NC
8 9 [T)—EDL_LSYno<o> - 287 |FDI 0_LSYNC PEG_TX8* [y815 oy =PEG ROD C Neg> oo ¢ - -
- - M N_NECK_W DTH=0. 2 mm < s NC
PEG_TX9* [jEL6 o SPECRZD C o> oD VA =
89 82 DP_INT 1G M _N<O> o AG~EDP_TX0* PEG_TX10* [yP13 - =PEG R2D C N<10> N e —XNC
<0 .= — > -5 jissing 5 o NC
89 62 0P INT 1 Ne1> AP HEDP_TX1* PEG TX11* [jAL0 pSPEG 2D C Nel1> oo ¢ oro
89 52 (0T} DP_INT |G M N<2> P AEGNEDP_TX2* PEG_TX12* (811 - =PEG R2D C N<12> oo © XNC
o= — — - 025
o9 52 (OOT}—CELNT 1G M. e3> P ASBAEDP_TX3* PEG _TX13* 42 e =PEG RPD C N<13> oD © —XNC
= — - - 2]
E PEG_TX14* (587 o SPEGRZD C Nela> oD = SNC
_PP1vO5 S0 09 02 (T} INT 1G M._P<o> AG+ [EDP_TXO0 PEG_TX15* |12 o SPEGRZD C Nl oD ﬁ:a NC
15 14 13 11 10 8 5 52 P INT |G M. Peis A3 [EDP TX1 2 ———xNC
< - ;. F—xNC
89 82 DPINT IG M P<2> AF7 |EDP_TX2 a PEG_TX0| <22 - EG R2D C P<0> oD ¢ -
002 OUT}—DEINLIGM P<3> g G IEDP TX3 @ PEG_TX1| 023 - EG R2D C P<1> oo © e NC
oM T TABLE R103 o PEG. Tx2| 18 - PEG D C P o ° e
Rloii i’:ﬁy 09 o2 (YO0 INT 16 AX P - AE4 |EDP_AUX E PEG TX3| 821 - —PEG R2D C P<3> oo
B o % 5 402 89 02 BTy P INT IGAX N . AEZAEDP_AUX* a PEG_TX4| D19 - =PEG R2D C P<4> oo ©
rr PLACE_NEAREU1000. ABY: 12, 7m Q PEG_TX5| F21 - EG RPD C P<5> oo ¢
2 59, CPU_EDP_COVP. - ABL |[EDP_| COMPO w PEG_TX6| S4 - =PEG R2D C P<6> oo ©
- ! > -
- A |EDP_COMPI O PEG_TX7| BL7 oy =PEG R2D C p<7> oD ¢
- > 5 -
PEG_Tx8| D15 o SPECRED C Pcer oD
. DPINT IGHPD L - AEGNEDP_HPD* PEG_TX9| F17 o =PEG R2D C P<o> oo ©
g - T B13 e =PEG R2D C P<10>
PEG_TX10 - - =! oD °
PEG_TX11 g o SPECRED CPoll> oD
ofs PEG TX12 o o SPECRED C Puize oD
| Q031 PEG_TX13 - =PEG 2D C Po13> o °
82 DP_INT 1 G HPD 1 2N7002TXG PEG TX14| 07 ey =PEG R2D C P<14> 9
= SOLezxd F13 - =PEG R2D C P<15> oD
S, EoeEs PEG_TX15 ap=PEG 2D C Peis oD
89 24 10 CPU_CFG<16> PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
o 11650066 1 RS, ML F1LM 1/ 16W 1K 0402, S0 LE R1031 EDP: YES
a0
a9 11650090 1 RES, MIL FI LM 1/ 16W 10K, 0402, SV, LF R1031 EDP: NO
NosTUEE | NosTURE NosTURE
R1046 R1047 R1043 R1049
1K 1K 1K 1K
e e e e
lacammync

CPU DM / PEG FDI / RSVD
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15 14 13 11 10 8

=PP1V05_SO_CPU VCCI O

15 14 13 11 10 8

=PP1V05_SO_CPU VCCI O

uU1000

| VY- BRI DGE
BGA
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CLOCKS

THERVAL

PWR MGMT

JTAG & BPM

DDR3 M SC

DPLL_REF_CLK| A4 - DPLL REF CLKP am ©
DPLL_REF_CLK* o2 - DPLL REF CLKN am e e
BCLK | TP| k63 - 1| TPCPU_CLK100M P Yany B

_ >~
BOLK_| TP* |KeS P 1 TPCPU_CLK100M N ) 17 89
BCLK|_D5 - DM _CLK100M CPU P Yany B

=
BCLK* Ccs - DM _CLK100M CPU N ) 17 89
(ry  PROY*|y62 - XDP_CPU_PRDY L oo 24 5
(P PREQ 5SS - XDP_CPU PREQ L I 24 9
(1PD) T J58 - XDP_CPU_TCK I 24 9
) T H59 - XDP_CPU_TVE I 24 9
(ry  TRST* 63 -~ XDP_CPU TRST L Yany B

K1 " X0P_CPU TODH

ary T Yo B
TDOL_K59. . XDP_CPU_TDO oD 24 89
DBR* |yt - XOP_DBRESET L oo 24 25
Ry BPND %2 - XOP_BPM L<0> D o
Py BPMLY Do - XOP_BPM L<1> G 2 %
Ry BPNR*pES2 - Xop_BPM L<2> o 2 %
ey BPVB* el - XOP_BPM L<3> D = 00
Py BPMA* D59 - XOP_BPM L<a> GBS 24 o
ey BPNG*pyEet - XOP_BPM L<S> D = 0
(Py  BPMB* |50 - XOP_BPM L<6> o> 24 5
(ry BPMP* 30 - XOP_BPM L<7> o 2 %

NOSTUFF NOSTUFF | NOSTUFF
1
R1100 R1104 R1102
1
R1101 ® st 1 GV T_TABLE
68 120w iew 1120w
5% e fraes e
1716w 201, P 201
g0 NC—E3%|PROC_DETECT*
89 20 (T} CPU PROC SEL L - AHAPROC_SELECT*
C R1103
56 89 a1 CPU_CATERR L o 53 |CATE
89 65 42 41 (P CPU PROCHOT L 2 1 <3 RR*
5%
1716w 89 42 20 Ry CPU PEQ P 53 |pEC)
15 14 13 11 10 8 =PP1VO5 SO _CPU VCCI O Most i
N CPU PROCHOT R L Gt H51~PROCHOT*
R1126 T
75
19% 89 42 20 PM THRMIRI P L . FSINTHERMTRI P*
1w < -
M- LF
402 5 R1125
43.2
25 24 [T CPU_RESET L 2 PLT RESET LS1V1 L - KSIHRESET*
1%
1/ 16w
ME-LF PM _SYNC - K53 IPM_SYNC
402 89 10 [T - A
89 24 20 [TR)—CBU PURCD - ©50_JUNCOREPWRGOOD
PM NVEM PVRED R - AY25 |SM DRAMPWROK
Al
27 (T} =MEM RESET L - BE24{SM_DRAMRST*
27 16 14 11 8_=PP1V5 S3 CPU VOCDDR d
PLACE_NEAR=R1121. 2: 1mm CPU_DDR VREF - BJ44 SM VREF
1
R112
0 89 CPU SM RCOVP<0> o BJ46 gV 0
200 - A RCOVP!
. 89 CPU SM RCOVP<1> 2 BG46 |SM RCOMPL
1/ 16W BF4s §M7RXWP2
- LF M ROOMP<2>
402 R1121 2 UL 4 - L
130
89 27 18 E PM _VEM PVRGD
% ‘R1114
B R1120 and R1121 are Intel recommended val ues 1/ 16W 1
frin 200 R1111
40 1% PLACE_NEAR=UL00O. BF45: 12. 7nm
PLACE_NEAR=UL000. AY25: 51. 562mm 1 10K
| oy s PLACE_NEAR=ULB00. AY11: 157mm
2% MELE
27 16 14 11 8_=PP1VS CPU _VOCDDR 2 402
PLACE_NEAR=U1000. BGAG: 12. 7mm
R1130*
1K

PLACE_NEAR=UL000. BJ44: 2. 54mm 1%
1/ 16W
MF-LE

402,

r—MW—

R1131*

1K

PLACE_NEAR=UL000. BJ44: 2. 54mm 1%
- 1/ 16W
MF-LE
402,

PLACE_NEAR=U1000.

C1130
0. 1UF

Ji
S o
om came

BJ44: 2. 54nmm

PLACE_NEAR=U1000. BJ46: 12. 7nm

89
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w2 NEM A D<0> A6
. M A DO<1> P
2 28 VEM A Do<2> w7
2 VEM A D3> o
2 20 VEM A Do<a> 7
2 VEM A D<5> A0
w2 VEM A Do<6> i
2 20 VEM A DT> o
2 VEM A Do<B> A1
2 20 VEM A Do<0> s
o VEM A DO<10> 7
20 23 QO MEM A DO<11> o= Avs
o M A DO12> s
2 20 VEM A DO<13> Ars
20 28 MEM A 4> AV
o VEM A DO<15> Ao
2 20 VEM A DO<16> 6o
2 20 VEM A DO<17> s
2 20 VEM A DO<18> b5
2 VEM A DO<10> Avo
29 28 NMNEM A 0> AV
20 20 Py MEMA Q1> gy 097 |
20 23 (O MEM A D222 o= 58
2 20 Py MEMA ORI gy BE|
29 25 CEy—MEM A DO<24> o= A2
29 28, MEM A 25> AV11l
. VEM A DO<26> se11
2 20 VEM A DO<27> iz
w2 VEM A DO<28> oes
29 28(EY—MEMADO29> gy BAIO
2 20 Py MEMADO0> gy EDUL
29 2Py MEMADOSL: gy BE12]
. VEM A DO<32> 5840
2 VEM A DO<33> avas
w2 M A Doas> bes2
2 VEM A DO<35 sos1
w2 VEM A DO<36> s010
29 28 MEM A DQ<37> BE4S
2 20 VEM A DO<38> Bas2
w2 VEM A DO<305 vl
9 20 (P MEMA Q0> gy BOS |
20 23 QO MEM A Dea1> o=t Avss
29 20 (Y NVEM A DQca2> bibe AVB4
2 20 VEM A DO<a3> Avss
0 20 Py MEMADQUL> gy BD63 |
29 28( Py MEMADOS> gy 993
20 28 MEM A DO<46> BES6
20 28 MNEM A 7> BAS6
2 20 VEM A Do<a8> 6057
2 VEM A DO<a0> sro1
29 28 NMNEM A 50> BAG0
. VEM A DO<s1> se61
2 VEM A DO<52> sE60
w2 VEM A DO<53> 6063
20 28 MEM A DQ<54> BB59
w2 VEM A DO<55> bc58
29 28, M A > AVE8
w2 VEM A DO<57> Avse
w2 VEM A DO<sE> ALso
w2 VEM A DO<50> o1
29 0Py MEMA OG0 gy AVGO|
20 20 Py NEMA DO gy AVST]
29 28 CE)—NEM A DOs62> —> ANGO
20 28 MEM A DQ<63> ARS0
20 28 MEM A BA<O> BA36
20 20 (oM} MM A BACL . 38
oo OOy MEMABAZ: g, B8l
2 NEM A cas L - BEas
-
2 VEM A RAS L oes

BA44,

29 28 (OOT}—MEMA VE L

+

83843888888

N N
835855

\g\g\g
82

£

\g\g\g\g\g
83858

sA_D@S5
SA_DQR6
sA D@7
sA_D@s
sA_DQR9
SA_DQEBO
sA_DQ@B1
[SA_DQB2
sA_DQB3
sA_DQ@B4
SA_DQ@B5
SA_DQB6
sA_DQ@B7
sA_DQ@B8
SA_DQB9
SA_DQ10
SA_DQA1
SA_DQ42
SA_DQ43
sA_DQa4
SA_DQ45
SA_DQ46
sA_DQA7
sA_DQ48
SA_DQ49
SA_DQB0
SA_DQB1
SA_DQB2
SA_DGB3
SA_DQB4
SA_DGB5
SA_DB6
sA_DB7
SA_DB8
SA_DB9
SA_DQBO
SA_DQB1
SA_DQ62
SA_DQB3

SA_BSO
SA_BS1
SA_BS2
SA_CAS*

SA_WE*

uU1000

SA_CLKO

| VY- BRI DGE SA_CLKO*

BGA
(3 OF 11)
oM T_TABLE

MEMORY CHANNEL A

BB31 > MEM A QLK P<0> oD 28 32
easz » MEM A CLK N<0> oD 28 32

SA_CKEO|_Bcts - MM A OEcO> oo 2 52
SA7QK1 AVB4 . MEM A CLK P<1> @ 29 32
SA_CLK1L* [yavss - NEMA O Nels o »
SA_CKE1| EDL7 - MEMA OE: o 2 %
SA_CS0* pyeDs - MEM A CS L<0> oo R
SA_CS1* oS - NEM A CS L<1> o 2 %
SA7®T0 BB41 $ MEM A _ODT<0> @ 28 32
SA_CDT1| Be - MEM A QDT<1> oD 29 32
SA_DQS0* pyae NEM A OGS N<0> 28 20
SA_DQSL* [yAUs Gyl A DOS Nel> D 2
SA,D®2* BC6 MEM A N2> 28 29
SA_DQS3* [yee NEM A DG Ne3> 28 20
SA DQSA* [YBC0 gy MEMADGS Ntz Ey 28 20
SA_DQss* [eess NEM A OGS Nes> 28 20
SA_DQS6* [yeose NEM A DOS Ne6> 28 20
SA7|m7* AUG0 M A Ne7> 28 29
SA_DQso|_Aw NEM A OGS P<0> 28 20
SA DQSL{ AS gy MEMADOS P> EN 28 20
SA_DQs2| e NEM A DOS Pe2> 28 20
SA7|m3 BC10 MEM A P<3> 28 29
SA DQBA| D551 gy NEMADOSPst>  EN s 20
SA_DQss|_Boss NEM A OGS P<s> 28 20
SA_DQs6|_Bost NEM A DOS P<6> 28 20
SA DQS7|[ AVSL  qpugy NEMADOSP<7> AN s 29
SA_Mao|_eoer $ VA AO> o 2 2
SA_wa1[ s - VEMA Al @ 2 2
SA Ma2| Be27 - MEMA A o 2 2
SA_Ma3|_awzs - MEMA A oD 2 2
SA Maa| Be23 - MM A Aas o 2 2
SA_MRS| Baza ; NEM A Acs> D 2 2
SA_MAB|_Avz1 - VEM A AcE> oD 2 2
SA_wa7|_Boes - MEMA AT o 2 2
SA_was| B2 ; NEM A Ac8> oo 20 20
SA_Mao| ezt - NEM A Ac> o 2 2
SA_MALO| Aves g MEM A _A<10> oo 2 29
SA_MAL1 MZ—%@ 2 29
SA_MAL2| Ba20 - Ve A AIZ @ 2 2
SA_MAL3| Eess - NVEM A ASIZ> o 2 2
SA_MALa|_Be20 . MEMA Acia oo 2 2
SA_MALS| Aws ; NEM A Ac15> @ 2 2

90

90

90

90

90

90

90

90

90

90

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

32

ME DO<12>
MEM B DO<13>
MEM B DO<14>
MEM B DO<15>
MEM B DO<16>
MEM B DO<17>
MEM B DO<18>
MEM B DO<10>
MEM B DO<20>

MEM B DO<24> BI14
MEM B DQ<25> BaL4
MEM B DQ<26> Br17
MEM B DO<27> Bi18
MEM B DQ<28> BF13
MEM B DQ<20> BHL3

BHL7

MEM B 6> BG5S
MEM B 7> BF59
MEM B 8> BAG4
MEM B 9> BO62
MEM B_DQ<50> AUB2

AT65

sB_DB
sB_DQB

sB_DQr

sB_DGB

sB_D®

SB_DQLO
SB_DQL1
sB_DQ12
SB_DQL3
SB_DQL4
SB_DQL5
SB_DQL6
SB_DQL7
SB_DQL8
SB_DQL9
SB_DQR0
SB_DQR1
SB_DQe2
SB_DQ@3
SB_DQR4
SB_DQ@5
SB_DQR6
SB_DQR7
SB_DQes
SB_DQR9
SB_DQBO
ISB_DQB1
sB_DGB2
SB_DQB3
ISB_DQB4
SB_DQB5
SB_DQB6
ISB_DQB7
SB_DQBs
SB_DQB9
SB_DQ40
SB_DQ41
SB_DQu2
SB_DQ43
SB_DQ44
SB_DQ45
SB_DQ46
SB_DQ47
SB_DQ48
SB_DQ49
SB_DQE0
SB_DQ51
SB_DGB2
SB_DQE3
ISB_DQB4
SB_DQB5
SB_DQE6
ISB_DQB7
SB_DQE8
SB_DQB9
SB_DQs0
ISB_DQ61
SB_DQs2
SB_DQ63

ISB_BS0
ISB_BS1
ISB_BS2

ISB_CAS*
ISB_RAS*
SB_WE*

U1000 SB CLKO[ B33 g WeMBOKP0> (g0
| VY- BRI DGE  SB_CLKO* 5833 - MEM B QLK N<O> oo
BGA
(4 OF 11) SB_CKEo|_Bees VEM B CKE<0> 30
oM T_TABLE e EEE— (0104
SB_CLK1| BF37 MEM B QLK pet> .
SB_CLKL* |yB87 - MEME K N o =
SB_CKE1| BI26 > NEME OE> o =
SB_CS0* :EE4U > MEM B CS L<0> oo w0
SB_CS1* [yBra1 VMBS Lcto o =
SB_oDTO|_Be#2 > lEME O e
SB_CDT1| Brés - MEME Ol o =
SB_DQS0* [yAM VEM B DS Neo>. -
SB_DQS1* [yAre @y VEM B DC5 N> o
SB_DQs2* [y8re NEM B DOS Ne2> w©
SB_DOS3* [yEris @V B D05 N e
SB_DQs4* [yBrst NEM B DOS Nea> 0
SB_DQS5* [yBrs? NEM B DOS Nes> 0
L] SB_DQS6* HAY0S gy MEMBDCE N62  Er 30
4 SB_DQST7* [Nz M B DOS Ne7> I~
% SB_DQso| A VEM B DS Peox w©
SB DQBL| AW gy MEMBOOS Pel> AN a0
& SB_DQs2|_BFe MEM B DGS Pe2> 20
é SB_DQS3| _BH1S MEM B P<3> 30
E SB_DQs4| BH51 NEM B P<4> 30
SB_DQSS[ BF57 gy MEM B OG5 Po5> G ©
SB_DQs6|_AYes VEM B DOS pe6> o
SB_DQS7| ANe4 MEM B DGS P<7> 20
SB MAOLBFSL g MEMBA:  yyy
SB_AL| Bre1 > NEME Aot o
SB_MA2| 8837 - VEMB A2> oo
SB_MA3| 8o - DA oD
SB_MAg| BF27 - MEM B Acs> o
SB_MAS| 8833 > MM E A o
SB_MA6| Brer - VB e oD
SB_MAT | BG0 -y MEM B AST> o =
se el ez g vewe e o
SB_MAg| BF29 > VB Ao oD
SB_MALO|_AYS7 - EME A0 =D
SB_MAL1| BI30 - MEME AT oD
SB_MA12| AVBO - MEM B A<12> o
SB_MA13| Bat0 DT D
SB_MA14| 8829 MEM B Ac14> 20
SB_MA15| BE28 - NEM B A<15>

32

32

32

32

32

32

32

32

32

32

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1
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—PPAVA_SO_CPLLVCC O SE s 9845 15 13 8 SPRVCORE SO CPU
—PPVCCRE_Sn_cPt 81315 45 98
For Future Gompatibility
R132113K R4 uU1000 o8 ,
o § Raz I VY- BRI DGE a1
o 10 BGA 29
=PPVOCSA_S0_CPU 402
=PPIV0S_SO_CPUVCOIQ 810 11 13 14 15 138 2 p R36 (6 O:Poll%E)R 2s |
R34 OM T_TABLE GA4
LA AEARR1210.1: 2. S4m 810 11 13 14 15 wr UL000 voo o seil e U VOO O SEL o .
R1300 'R1302 wis | VY- BRI DGE Re7 Gss ,
75
¥ 130 PLACE_NEAR=UL000. ASO: 2. 54mm w2 BGA AV23 —pp1 o TRVeere) 8 16 R23 G34
yow o U7 (9 OF 11) at23 o1 2
5 oz raes oM T_TABLE Vi
R1312 5 02 uis AP23 S w8
59 55 (Ey—CPUVI DSQUT a02 116w 0 1 2 s ML CPU_VI DSQUT R u12 AL23 [ @6
/\/\/\/ T16 N39 F45
R1311 P
89 65 (OOT}—CPU VI DSOLK 402 116w Q1 /\/\/\/2 5% MELE CPU_VI DSCLK_R T14 AKES _pp1vE S0 CPU VOCPLL R, 6 15 N37 Fa3
Vv vocru [ oo
o5 o5 [TR)—CPU VI DALERT L s wiew 1 2 s e CPU_VI DALERT_L_R N8 AK61 ) N3O Fa7
A2 S a—— s | [ VOSSA res
N4 AV21 =PP1\V05_SO_CPI VOCRGE: 8 15 e o~
M7 AT21 N2o F29
v P ,
——=PPVCORE SO _CPU 8 13 15 45 98 MLS QE AP21 M6 F25
C —=PP1V05_SO_CPUNCOOQ 8 10 11 13 14 15 m2 AL21 w2 E44
=PPVOORE_SO_CPU). 8 13 15 45|98 ML1 e =
_PPVCCRE_SO_CPLLVCCAXG -
319 14 PEVCORE_SO_CPU_VCCAXG 815 14 16 s 860 . s
L1a 86 VB4 34 |
PLACE_SI DE=BOTTOM BHGL 2o E32
PLACE_SI DE=BOTTOM =PPVOCSA SO CPU 8 13
PLACE_SI DE=ROTTOM E G52 |VI DSOUT B 14 E28
PLA&UE‘EAR:UJ 00. AWLO: 50. 8mm s : 051 |\ DSCLK BE64 | M3 E£26 |
e 1 1 1 «
R1360 R1362 R1366 R1364 R1370 R1368 p—— 1Vl DALERT = e 2
PLACE_NEAR=UL000. B47: 50. 8mm 100 100 100 49.9 49.9 100 BO6S L44 || vCC VCC| [[243
- 1 NOSTUFF NCSTUFF - - -
PLACE_SI DE=BOTTOM iew Tiow Tiow 20w Daow Tiow 59 52 (OOT}—CPUNVOCSA VI D<0> @=—E10 [VOCSA_VI DO BDL L40 D41
R B e e S W, ,m e 59 52 (OOT}—CPUNVOCSA VI D<1> @S0 [VOCSA_VI D1 Fes L3s D87
PLACE_SI DE=BOTTOM
PLACE_NEAR=U000. F49: 50. mm VSS_NCTF| | F1 L34 s
89 65 (OOT} CPl| VOCSENSE P - B47 IVCC_SENSE E64 L32 031
89 65 (OOT} CPl|_VOCSENSE N - A48 IVSS SENSE E2 L28 029
B61 p L26 Ca4
59 65 (OOT} CPlI_AXG SENSE_P. - F49 [VAXG_SENSE BS L22 AD
59 65 (OOT} CPl_AXG SENSE_N - ESO [VSSAXG_SENSE £E0 Kas c38
A6 K43 C34
59 67 (0T} CPLLVOO OSENSE P &= AWO I\/CCl O_SENSE €L Ka1 =32
= - =
o o7 (0T} CPU VOO ORENSE N @=— V10 [VSS_SENSE_VCCl O DC_TEST_A4| 4 TP _DC TEST A4 ka7 o8
PLACE_NEAR=UL000. E50: 50. 8mm DC_TEST_A62| A62 TP _DC TEST A62 K35 26 |
| PLACE_SI DE=BOTTOM TP_CPI| VDOQSENSEP. =2 [VDDQ_SENSE DC_TEST_A64| A2 DC_TEST_B63_A64 K31 845
R1367 IP_CPlI VDDCSENSEN @=— 120 [VSS_SENSE_VDDQ DC_TEST_B3| 8 oC_TEST B3 C2 | K29 843
w0 DC_TEST_B63| 863 ] K25 Ba1
o 5 52 (0T} CcPU_versasensE - K3 |\VOCSA_SENSE DC_TEST_B65| 865 DC TEST 865 C64 a4 837
2402 DC_TEST_BF1| BFL TP_DC TEST BF1 J40 B35 L
B NOSTURF 1P CPUL D SENSE @7 |VCC_DI E_SENSE DC_TEST_BF65| BF65 TP 0C TEST BF6s 338 831
DC_TEST_BG2| B2 DC_TEST_BHL_BQ J34 B29
£ CPUVCC, VAl SENSE P - 047 \VCC_VAL_SENSE DC_TEST_BG64| B4 DC TEST Bosa BHes | 332 paa
= CPUVCC, VAl SENSE N - 8 |VSS_VAL_SENSE DC_TEST_BH1| Bt J 328 A40
DC_TEST_BH3| B8 DC TEST_BH3_BJ2 326 A38
CPUL_AXG VAL SENSE P - 849 [\VAXG_VAL_SENSE DC_TEST_BH63|_Bt63 DC TEST BJ64 BH63 s A34
CPU_AXG VAL SENSE_N - A48 IVSSAXG_VAL_SENSE DC_TEST_BH65| BH65 H3 A32
PLACE_NEAR=UL000. A46: 50. 8mm PLACE_SI DE=BOTTOM DC_TEST_BJ2| 832 a1 A28
PLACE_SI DE=BOTTCM L| |, Proceteuio0n. Auio:so. s DC_TEST_BJ4| B4 1P oc TEST B4 ra7 26
R1361 R1363 DC TEST BJ62| BI62 TP_DC TEST _BJ62
100 100 PLACE_SI DE=BOTTOM o -
L w NOSTURF - rR1314 |' | R1313 DC_TEST_BJ64| BI62
s s . 10K 10K DC_TEST_C2| @
e - )
2 |2 Rlieg R1371 wiew aow DC_TEST_CB4| 4
NOSTUFF 1o 49, 59! DESBOTTOM i L. ' DC_TEST_D1f bt TP_DC TEST DL
1 waow . NOSTUFF DC_TEST_D65| 065 TP_DC TEST D65
= o, "
, o L
NOTE: Intel validation sense |ines per doc 439028 revl. O
HR_PPDG sections 6.2.1 and 6. 3. 1.
— SYNC MASTER=D2_KEPLER SYNC_DATE=01/ 13/ 201
e ey
Appl e I nc.
i) 4.18.0
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BJS56

BJ52

BJ48

B340

BJ32

U1000
| VY- BRI DGE
BGA

(10 OF 11)
OM T_TABLE

BJ24

BJ20

Buse
D ™

Bcas | | VSS

VSS|

AV65

AV63

AV59

AV57

AV50

AVa4

AV38
AV31

AVlg

AB11

Y61

AR41

T7

T3

T

R57.

R50

R44

R38

R31

R2S5

R17

RIS

R12

P65

P63

P61

P11

N54.

N7

NA1

VSs

U1000
| VY- BRI DGE

BGA
(11 OF 11)

oM T_TABLE

VSS|

IVAXG

L20

L16

L12

L8

K39

K33

K27

K1

J64

160 16 13 o “PPVOCRE_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. AE6O
H33 ADBS
H27 ADS3
H3 ADB1
2 AD58
58 AD56
B4 AB6S
0 AB63
46 AB61
2 AB58
G36 AB56
30 AAGA
@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
c16 B3
c12 Mg
c8 L56
B39 L52
B33 Lag
B27

A56

A52

A42

A36

A30

A4

A20

AL6

AL2

A8

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

8 11 16 27

=PP1V05_S0_CPU_VCCI O
15 14 13 11 10 8

8 10 11 13 14 15

avss U1000 weo )
Avss I VY- BRI DGE mas
AV48 BGA AN16
VL7 (7 OF11) ANLA
AV15 | O PONER AMLL
AV12 OM T_TABLE ALS5
AUS8 AL53
AUS6 AL48
AUS2 AL17
AU49 AL15
AU20 AL12
AL AKSS L
ATS5 AKS56
AT53 AJ1T7
AT48 AJ15
AT17 AJ12
w115 | | yeg o vea d [
AT12 AH14
ARS8 AH11
ARS56 AF16
AR52 AF14
ras 17
AR20 AELS |
ARL8 AE12
rte oL
ARL4 ACL7
AP55 ACL5
AP53 ACL2
AP48 AB16
ANS8 AB14
ANS6 Y16
ANS2 Y14
AN49 Y1l
lZacamimias

CPU POVER AND GND

d} Appl e I nc.
®
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8 7 6 5 4 3 2 1

Intel reconmmendation: 4x 470uF 4nChm 2x 470uF 4nChm (NOSTUFF), 16x 22uF 0805, 4x 10uF 0603, 20x 1uF 0402, 28x 1uF 0402 ( NOSTUFF)
Appl e I nplenmentation: 8x 270uF 6nmChm Ox 470uF 4nChm , 16x 22uF 0402, 4x 10uF 0402, 20x 1uF 0402, 28x 1uF 0201 (NOSTUFF), 4x 22uF 0402 ( NOSTUFF)
PLACEMENT_NOTE ( C1600- C16C7) :
98 45 13 8 _=PPVCORE _S0_CPU N
Pl ace on bottom side of U000
1 C1600 1 Cl601 1 C1602 1 C1603 1 Cl604 1 C1605 1 C1606 1 C1607 1 Cl608 1 C1609 1 Cl610 1 Cle11l 1 Cl612 1 C1613 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% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% 10% D
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V oV’
D e 3 |2 Blome |2 Bicew |2 Kloow |2 Ml |2 M |2 BPoew |2 Blomw |2 BScew |2 BSoew |2 Mlcw |2 BPoew |2 Mbcew |2 Micew |2 Klow |2 BScewm |2 Mbcw |2 BPoew |2 Biomw |2 2% cem
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
1 C16A0 1 Cl6A1 1 Cl6A2 1 C16A3 1 CleAd 1 CL6A5 1 CL6A7 1 C16B0 1 Cl6B1 1 Cl6B2 1 Cl6B3 1 Cl6B4 1 C16B6 1 Cl6B7 1 C16B8 1 C16B9
1UF —/— 1UF —/— 1UF —/— 1UF —/— 1UF —— 1UF —— 1UF —— 1UF —/— 1UF —/— 1UF —/— 1UF —/— 1UF —/— 1UF —/— 1UF —— 1UF 1UF
20% —T— 20% —T— 20% —T— 20% —T— 20% —T 20% —T 20% —T 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T 20% 20%
, av , av , av , av N , av , av , av , av , av , av , av , 4V N , av , av
CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6 CERM X6
0201 0201 0201 0201 0201 0201 201 0201 0201 0201 0201 0201 0201 201 0201 0201
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
t CleCo t CleCl t CleC2 1 CleC3 1 Clec4a t Cl6C5 t Cl6C6 Cl6C7
1UF —/— 1UF —/— 1UF —/— 1UF —/— 1UF —— 1UF —— 1UF 1UF e
20% — 20% — 20% — 20% — 20% — 20% — 20% — 20%
v v 2V v av v
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 01
PLACEMENT_NOTE ( C1620- C1623) : =
ace near [ Ngucrors, on bortom side. NOSTUFF NOSTUFF NOSTUFF NOSTUFF
ace near on bottom si de o
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL
+ C1620 + Cl621 C1622 + C1623 1 C1690 1 Cl691 1 Cl698 1 C1693 1 C1694 1 C1695 1 C1696 1 C1699
10UF 10UF 10UF 20UF —— 20UF —— 20UF —— 20UF 20UF
20% — 20% 20% 20% — 20% — 20% — 20% 20%
, av , AV , av 5 2V 5 2V 5 2V v
XS 65 X6S X6T- CERM X6T- CERM X6T- CERM X6T- CERM X6T- CERM
0402 0402 0402 0402 402 02 0402 0402
C PLACEMENT_NOTE ( C1624- C16D5) : = C
Pl ace near inductors on bottom side. NOSTUFF 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 Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL NOSTUFF NOSTURF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
1 Cl624 1 C1625 1 C1626 1 Cl627 1 Cl1628 1 C1629 1 C1630 1 Cl631 1 C1632 1 C1633 1 C1634 1 C1635 1 C1636 1 C1637 1 C1638 1 C1639 1 C16D0 1 CleD1 1 CleD2 1 Cl16D3 1 CleD4 1 CleD5
20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF
20% — 20% — 20% — 20% — 20% —— 20% — 20% — 20% 20% — 20% — 20% — 20% — 20% — 20% 20% — 20% — 20% — 20% —— 20% — 20% — 20% 20%
2 X6T- CERV 2 X6T- CERM 2 X6T- CERM 2 X6T- CERVI 2 X6T- CERV 2 X6T- CERV 2 X6T- CERV 2 X6T- CERV 2 X6T- CERV 2 X6T- CERM 2 X6T- CERV 2 X6T- CERV 2 X6T- CERV 2 X6T- CERV 2 X6T- CERV 2 X6T- CERV 2 X6T- CERM 2 X6T- CERM 2 X6T- CERV 2 X6T- CERV 2 X6T- CERV 2 X6T- CERM
0402 0402 02 02 02 02 02 02 02 04 04 04 04 04 04 04 04 0402 0402 02 02
PLACEMENT_NOTE ( C1640- C1645) 1
, CRITI CAL L RITICAL L RITICAL L RITICAL L QRITICAL , CRITI CAL L, CRITICAL L, CRITICAL —
.| Cl640 .|t Cl641 .|t Cl642 .|t C1643 .|t Cl644 .| C1645 .|* C1688 .|* C1689
270UF ——270UF ——270UF ——270UF ——270UF ——270UF ——270UF 270UF
20% —T~ 20% —T~ 20% —T~ 20% —T~ 20% —T— 20% —T~ 20% 20%
2 Bt 23 2% 2% 2% 2% 2 Bt 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 | npl enentation: 2x 330uF, 10x 10uF 0603, 26x 1uF 0402
PLACEMENT_NOTE ( C1646- C1671) : U Vi LL PLI|
Pl ace on bottom side of UL000
13 11 10 8 =PP1VO5_S0_CPU VOO O o
Ta ===
B R1600 =PP1VE_SO_CPU VCCPIL R 813 B
1 C1646 1 C1647 1 C1648 1 C1649 1 C1650 1 Cl651 1 C1652 1 C1655 1 C1656 1 C1657 1 Cl658 I A0, [
1UF —— 1UF — 1 — f— — — 8 = ’ ’ ’ .
1 —_— 1F U — 1 i —_— IF v 10 W\/ PLACE_NEAR=UL000. AK61: 5MV
2 %63 cerm 2 63 cerm 2 63 cerm 2 %63 cerm 2 %63 cerm 2 Yes ceru 2 %63 cerm iow ' 1 1 & Rgy
0402 0402 0402 0402 0402 0402 0402 ML C1685 cie86 (1 C1l68
1R 1UF 220UF
J_ 00 00 20% (Z = 1.2mm place on short side behind CPU)
1 2 % e Y 2 2,8%
o N PLACE_NEAR=UL000, AKG3: 2. 54 11 NOLVI A od02 od02 B16
TS i
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 ——1uUF 1UF CPU VCCPLL Low pass filter
10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 10% — 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
PLACEMENT_NOTE ( C1672- C1681): J:‘ =
Pl ace near UL000 on bottom side
1 Cl672 + C1673 + Cl674 + C1675 + C1676 + Cl677 + C1678 + C1679 + C1680 + Cl681
10UF 10UF 10UF 10UF 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 Xes- CERM
0603 0603 0603 0603 0603 0603 0603 0603 0603 0603
CRI Tl CAL CRI Tl CAL =
1682 .|*C1683
:;O%/PU:- 6MOHM :gc%/s)u:' 6MOHM (Z =1.5nm place on tall side next to CPU & under heat pipe)
A 2 6V 1o 2 6V 1o A
DIST- ECALT- DI5T- ECGLT- COVBO SYNC VASTER=D2_SEAN SYNC_DATE=03/ 05/ 201
IR S —
= CPU DECOUPLI NG- |
Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402
R1601 051-9589 | D
,0.010 . Appl e Inc.
= 513
e 4.18.0
4w 1 Cl1684 NOTI CE OF PROPRI ETARY PROPERTY:
0603 a;{; THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
1o PROPRI ETARY PROPERTY OF APPLE | NC.
2 xes cerw THE POSESSOR AGREES TO THE FOLLOW NG
0402 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 132
Il NOT TO REPRODUCE CR COPY I T
= 111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
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VAXG DECOUPLI NG

| NTEL RECOMMENDATI ON: 2X 470UF 4MOHM 22X 470UF 4MOHM (NOSTUFF), 6X 22UF 0805, 2X 22UF 0805 (NOSTUFF), 6X 10UF 0603, 2X 10UF 0603 (NOSTUFF), 9X 1UF 0402, 9X 1UF 0402 ( NOSTUFF)
APPLE | MPLEMENTATI ON: 0X 470UF 4MOHM  3X 330UF 9MOHM , 6X 22UF 0603, 2X 22UF 0603 (NOSTUFF), 6X 10UF 0402, 2X 10UF 0402 (NOSTUFF), 9X 1UF 0402, 9X 1UF 0402 ( NOSTUFF)

PLACEMENT_NOTE ( C1700- C1708) :

14 13 8 _=PPVOORE _SO_CPU VCCAXG

Pl ace on bottom side of U1000

D — — — — — — — — —

1 C1700 1 C1701 1 C1702 1 C1703 1 C1704 1 C1705 1 C1706 1 C1707 1 C1708 1 C1709 1 Cl710 1 C1711 1 Cl1712 1 C1713 1 Cl1714 1 C1715 1 C1716 1 C1717
1UF —1uF —1uF ——1uF —1uF ——1UF ——1UF ——1UF ——1UF —1uF —1uF —1uF ——1UF ——1UF ——1uF ——1UF ——1UF 1UF
0% —— 10% —— 10% — 10% —— 10% — 10% — 10% — 10% — 0% — 10% —— 10% —— 10% — 10% — 10% — 0% — 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 ULO00 on bottom side

10UF 10UF 10UF 10UF 10UF 10UF 10UF 10UF
2006 2006 2006 2006 2006 2006 2006 2006
av/ av/ av/ av/ av/ av’ av/ av/

2 xes X6S 2 xes 2 xes 2 xes 2 xes 2 xes 2 xes
0402 0402 0402 0402 0402 0402 0402 0402

PLACEMENT_NOTE (C1726- C1731):

NOSTUFF NOSTUFF
+ Cl1718 lCl719 + C1720 +Cl721 + Cl722 + Cl723 1 Cl724 + Cl725
2

il

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
20% —— 20% — 20% — 20% — 20% — 20% — 20% 20%
—IT 2 i, 2 i, 2 i, 2 i, A A 2 i,
0603 0603 0603 0603 0603 0603 0603 0603
PLACEVENT_NOTE ( C1734- CL735) J_
C CRI Tl CAL CRI Tl CAL CRI Tl CAL
Lt C17'3;4 M = B C17'3;5 Mo B C17§7 M
"“:2;0%/9U - 6MCH ’“‘:2;0%/9U - 6MCH :2;0%/9U - 6MOH (Z =1.5nm place on tall side next to CPU & under heat pipe)
ng.ov F—gz.ov 2 2.0V
BOLY- TANT BOLY- TANT BOLY- TANT
DIST DIST DIST

1

CPU VDDQ VCCDQ DECOUPLI NG CPU VCCSA DECOUPLI NG

Intel recomendation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402 IA;t Iele Ilrecloerrr:;:?:: g: ii zzg:i zi 13:E gggg, 2: 13; gjgg
Appl e | npl enentation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402 P ™ . ! !
PLACEMENT_NOTE ( C1738- C1747): PLACEMENT_NOTE ( C1758- C1762) :

27 14 11 8 _=PP1V5 S3 CPU VCCDDR

Pl ace on bottom side of U1000 13 8 _=PPVCCSA_S0_CPU Pl ace on bottom side of U1000
1 C1738 1 C1739 1 C1740 1 Cl741 1 C1742 1 C1743 1 Cl744 1 C1745 1 C1746 1 C1747
l 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 1UF 1UF + Cl758 + C1759 1 C1760 1 C1761 1 C1762
10% — 10% - 10% - 10% —T— 10% =T 10% =T 10% - 10% =T 10% 10% —— 1UF —— 1UF 1UF
10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10% —— 0% 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 2 1o0v 2 10v
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 X6S- CERM X6S- CERM X6S- CERM
040 0402
bot t om si de J__ J_
+ C1750 + C1751 + C1752 + C1753 + C1754 + C1755
10UF 10UF 10UF 10UF 10UF
f\'?%u f\'?%u 20 ] i\'?%u i\'?%u i\'?%u + C1763 + C1764 + C1765 + C1766 + C1767
2 X6S- CERM 2 X6S- CERM 2 XS CERM 2 XS CERM 2 XS CERM —— 10UF —— 10UF —— 10UF —— 10UF 10UF
B 0603 0603 0603 0603 0603 0603 20% T 2% T 2% T 2% 20%
* ® ® 2 X6s- CERM 2 X6S- CERM 2 X6s- CERM 2 X6s- CERM 2 X6S- CERM
Pl ace near inductors on bottom side J_ 0603 0603 0603 0603 0603
1 C1756 J__
+| 330UF-0.0060HM CRI TI CAL =
20%
- J:c1768
CASE-02- SM __:;O%/PUF' 6MOHM (Z = 1.5nm place on tall side next to CPU & under heat pi pe)
2 2.0V
— - TANT.
- q Epnc’f;"l{- EmT-wBO
Intel recomendation: 1x 10nChn resistor, 1x 1uF 0402 =
R1700
0.010
1 2 =PP1 L. 20D 8 13
1%
174w
E 1 C1757
0603 1UF
1o
2 o5 cenu
0402
SYNC_MASTER=D2 SEAN SYNC _DATE=03/ 05/ 201,
|

CPU DECOUPLI NG I |

d} Appl e I nc.
®

051-9589 | D

NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY Pl ERTY_OF _APPLE | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 17 OF 132

Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 16 OF 99
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VSel

91 25 SYSCLK CLK32K RTC o OM T_TABLE
g b UL800 W/ LaDo] <8
NCx———{ RTCX2 PANTHERPOl NT | <°  quugp—LPC AD R<O>
VOBl LE FWHL/ LADL [ A% LPC AD R<1> v
. _RTC RESET L (1 10 FWel LA =T _qug LPCADReZ> o2 a0 7 Ep—PAE ENET PR N acos QM T_TABLE
> 0 RTCRST* ) RAB)-ACSL " qugpLPCADR<3> M sz 3 7 y—ECLE ENET D2R P - PERL U1800 SVBALERT
hd E1:
17 _PCH SRTCRST L D P v LrPAvEr |0 g LPCERMERL v 52 38 7 PCIE_ENET R2D C N - PERPL PANTHERPO NT /GPIOLL] B2 o,  SVBUS PCH ALERT L
1> _PCH_| NTRUDE g CRST ERL 17 wwr@m POEENTRDCP o wo2l PETNL VoBi LE SMVBCLK| 4 v
R L k22 || NTRUDE O[O (PY LDRQ* =S TP LPC DRE A®2 | pETPL FoBaA sve — g SVBLS POH QLK
. _PCH | NTVRVEN L - R* E o 'r'B'G?l’/G" m3% 92 34 PCIE AP D2R N e (2 OF 10) DATA @=—SVBUS PCH DATA oD 4 o2
- O [INTVRVEN T s - EN PeH 2 o2 o [—PAE AP PR P - e D
ERI RQ — oz 34 @%_ PERP2
o217 HDA BIT CLK R s LPC SRR o PCI e R -0 | PETR SMLOALERT*/ GPI 60| “22
| 1o BOLK Ve IR 2 (O} E AP RDCP bl g @ USB EXTB SEL XHCI o
- " - ETP2 - 17 2
o 1 _HDA SYNCG R SSQIAORXN 2: SATA HDD D2R N . s M—PCLE FWD2R N U ) S’\S/LNEE%K = - SM.PCHO QLK
Strap not functional (VOCVRM = 1.8 &> | HDA_SYNC (1 PD- BOOT) AORXP SATA HDD D2R P oo s —PAE FWRR P - PERNS A p—SM-_PCH 0 DATA oD « =2
1, _PCH SPKR - SATAOTXNL 2 SATA _HDD R2D C N @0 01 s @M} POE FWR2D C N - PERPS D+
T10 SATAOTXP| AP 39 01 - 4 | pET]
- SPKR (1 PD- PLTRST#) |2 g SATAHDRDCP  mmwes cam-PAEFRWRDCP bl ng‘g SML1ALERT*/ PCHHOT* / GPI 074 13 s
9217 HDA RST R L o s SATALRXN|_AMLO SATA ODD D2R N N POl E EXCARD D2R N - = D SEL XHCI .
h roARsT 5 SATAIRXP| M o SATACDD2RP - . E EXCARD D2R P 5% | pERNG SMLICLK/ GPI CB8| 514 g SMLPOH 1 CLK D
s -
92 53 [TEy—HDA_SDI NO N o g SATALTXN| AP11 TA ocn 901 9 PCl E_EXCARD R2D C N 255 PERP4 M_1DATA/ GPI O75| M© ML PCH 1 DATA oo 4@ 02
7 TP _HDA SDINI e P HDA_SDI No (| PD) SATALTXPL AP0 SATA ODD R2D C P oo 9 PCl E_ EXCARD R2D C P 1 | PETNA * CBD 4 22
; _TP_HDA SDI N2 - HDA_SDI NL (| PD) - SATA2 . 901 8834 | PETP4 [ih]
, _TP_HDA SDI N3 > % | HDA_SDIN2 (1 PD) RN — TP_SATA C D2RN ; TP POE 5 D2RN or v
-2 | HDA_SDIN3 (1 PD) SATAZRXPLZZ TP_SATA C D2RP ; TP POE 5 D2RP - PERNS - |Z
SATA2TXN| A6 T TP PCl - 257 | PERPS O (1PU1PD) CL_CLK1L M TP
92 25 17 _HDA SDOUT R SATAZTXPLA® P_SATA C R2D CN 7 E 5 R2D CN Pl Il= CLINK CLK
- A36 | Hy XPLAM g TPSATACRDCR TP PCIE PETNS - | PU | PD) v
e - I ’ - e [A2he i e Qi oara
2 omITAG ISP TVS L wl, SATASRN /% g TP SATAD DZRN , TP POE 6 D2RN e ®] CL_RSTL*|F10 TP QLN !
v > EMNET MEDIA SENSE RDIV g o2 | HDA—DOC‘&EN*/@u ®3 SATAZRXP| AB10 P _SATA D [2RP i , TP POE 6 D2RP - PERNS K RESET L ,
DA_DOCK_RST*/ Pl a13 | <C SATA3TXN| :Fl TP_SATA D R2D ON ! ; 1P PCIE 6 R2D CN - Aw: PERP6
- 7 -
20 [ XDP_PCH TCK 'E SATASTXPLYL g TP SATADRDCP - 7 IBPAE6 RDCP ey i
ey 33 PETP6 PEG A
JTAC - 5 A_CLKI
21 [Ty XDP_PCH TVB e ST (1PD) 0 Z:IﬁRXNZ—‘M 7 IB_POLE 7 DPRN soi0 L OLKRQ/ GPI 0171 20 PEGCLKRQA L GPI 047
- il RXP TP_PCI - PERN7 17
JTAG_TI TP _SATA E = 7 E 7 D2RP - CLKOUT_PE( AB37
-+ [P PG TD - - 5 TVS (1 PU) g SATAGTXNL A v EéEPCN . PP1VO5 S0 PCH VCCI O SATA .  Tr pUE 7 D N - 2 | PERPT QKQIFPE%?} = TP PCIE CLK100M PEGAN
- ITAG TDI (I PU) SATAATXP| 20T ; PLACE_NEAR=U1800. Y11: 2 o AVA0 | py _PEG A P25 g TP PCE CLKIOOMPEGAP
3 o & TpsmAEmoe . Y11: 2. 54mm ; IP POE Y ETN7
24 <OOT} XDP_PCH TDO o w |y - SATA E R2D CP. . ‘R1830 R2D CP ; w20 | petpy
P AG_TDO ) SATASRXNL TP SATA F D2RN g?; 4 , _TP_PCIE 8 D2RN oo a
SATASRXP| "\ g TP SATA F D2RP ! 120w 7 IP POE 8 D2RP - PERE aiﬁfw N DM_OLKIO00M CPLL N
;
SATASTXN| A% o TP SATAF RIDON 2201 ; TP POE 8 R2D CN - PERPS e DM _CLK100M CPU P e
52 13 OM}-SPL_CQLK R o =g %T%TXPL‘ML7 ., TP PCIE 8 R2D CP . e | PETNS 11 89
- Pl _CLK 7 - "¢ | PETPS
02 a3 qoomp—SPL_CSO R L 2 o=
T 2 SPI_Cso* SS':TA' e o1 PCH SATAI COVP oz o8 £ M ENET_N a0 2E£7D3 ) xi TP PCH CLKQUT DPN
PSRL_CSl L _ nlep car — TAl COVPI 72 S 0z 37 PCI E_CLK100M ENET P 2 CLKOUT_PGIEON DP P M g TPPCHOKOUTDPP oy :
52 13 (OE}-SPL_MOSI_R o N % SATA3RCOVPO|_ A2 120w 3 17 SSD CLKREQ L cLKoUT_pci gop PNt ol ed by PCIECLKRQS# °
12 oSSt
% 13 [y SPL_M SO = SPI_MOSI (1 PD-BOOD) SATA300VP|O 813 , 201 2| PCIECLKRQ*/ GPI O73 CLKIN DM NLEFi8
- u3 91 PCH SATA3COVP PLACE 92 PCl E_CLK: oM Bl PCE GLKIOOM PCH N
- SPI_M SO (I PY) SATA3RBI AS| AL = NEAR=U1800. AB12: 2. 541 ° 100M FW N CLKI N_DM p&‘%@ﬂ 92
CH SATA3RBI AS - oamm 2 o _PCIE_CLK100M FW P =22 | CLKOUT_PCI EIN - E QLKIOOM PCH P e
o2 | cLkauT,
=P bl __PCl E1P
PVRTC G3 PCH - SATALED 5™ PCH SATALED L . PLACE_NEAR=UL800. AHL: 2. 54mm 17 _FW CLKREQ L L m CLKI N GNI 8930
’ SATAOGP/ GPI CR1| V24 b2 PCH GP) 'R1832 - e POl ECLKRQLY/ GPI 18 CLKI N o = PCH CLKI N GNDRL
PRy me“_&@ Y T— o o2 s PCIE CLKIOOM AP N o DL PCH CLKI N GNDP1 v
R1802" 'R1803 GPLOLY SATARDRVR EN i 10w oz 34 PCIE CLKIOOM AP P 2248 | CLKOUT_PCI E2N v
20K 20K 2201 i1 2P CLKOUT_PCI E2P ()]
1 1 120w 5% > CLKREQ L vio CLKI N_DOT_96M_=* PCH_CLK96M DOT
Rl’?s%ﬁ R1801 260 o PCl ECLKRQ2*/ GPI 020 CLKI N,DOT,QGPL‘.JMEH o
oK %!)n/l 2 , 201 1 92 9 PCl E_CLK100M EXCARD N Va7 = 17 92
1120w HEY = 92 9 PCl E_CLK100M EXCARD P = CLKOUT_PCI E3N
01, ;200 RTC RESET L - ° | cLKaUT_PCl E3P CLKI N_SATA N_A<T
PCH _SRTCRST L 7 R)—EXCARD ALKREQL g M CLKI N _SATA | | Axs KL TA N
PCH | NTRUDER v PCI ECLKRQB* / GPI 25 LSATA_H PCH CLK100M SATA P ez
L 17 17 92
PCH | NTVRVEN L B » IE PO E QLKIOOM PEAN o g
! TP PO E CLKIO o= KOUT_PCI EAN
C1802 * 7 OM PE4P o _
027 | + C1803 - 5 | cLKaUT_PCl E4P REFCLK141 N PCH CLK14P3M REFCLK
10% — 17 LBC AD R<0> R1860 33 v JTAG DPMUXUC TRST L o
iov 1 PCl N
pri 2 58 w LPCAD Rel> R1861 33 1/\/\/\’2 5% 1720w M 201 LBC_AD<0> 7a 92 39 PCE CL FarRaI e [N
xR 17 LPC_AD R<2> R1862 - AN PG AD<1> CBD) 7 41 43 82 92 K100M SSD N vas KI N_PCl LOOPBACK| "5 PCH CLK33M PC I N
oo LLC AD Rede R1863 33 AN W 2% | pc AD<2> D 7 42 02 02 o2 3 E_CLKI100M SSD_P | CHKOUT_PALESN 33MHz cl ocks nust b i
5% 1/ 21 .
1 17 _LPC FRAME R L R1864 33 1’\/\/\,2 = 1/22x NN: 201 ) pc AD<3> D 7 1 13 02 92 o D EMTCKREQL g ua C-KQUT_PCI ESP e matched wWithin 5"
= AANZ 01| o CBD 7 41 43 02 92 L14 | pol E * XTAL25_IN VA7 g SYSOLK CLKZSMSBR
92 17 Mé&ﬂm?%%\/\/\/ S HEOWSWE 201 C FRAVE L D) 7 41 43 82 92 . _TP_PCIE_CLK100 a RS T/#)G:’I o4 XTAL25 OUT|_ V49 o SYSCLK CLK25M SB R v
- LAAAZ TP POE CLKIOOMPEBN o e | el
- . T I.Z7mm 5 HDA BI T TP _PCl CLKOUT_PI
ey tOASMCR T RIBIL 53 A2 R T R T} OK  pomyss s ; TP POE OLKIOOMPEBP o % gk —PEes 20 21 s _=PP1V05 SO PCH VCCDI FECLK
92 17 %ﬁm oo SYNC oD = o2 17 _PEGCLK LGPl C56 o -
=PP3V3 SUS PCH GPI O - HDA S REAR=UIBO0. K377 T, 27 2 HDA RST L PEG B CLKRQ'/ GPI C66 .
—PP3V3 S0 PCH GPLO 81819 20 25 17 %ﬂ?%%ﬂ%‘s‘légﬁ\/\/\/z % TZow W 201 oo 55 2 o2 71 (OOT}—PEG CLKIOOM N veo R19890
8 18 19 20 25 37 - . closimm 5%  1/20W W 201 HOA SDOUT oD 53 02 w LG CLKI00M 12 f vaz &E£7PO o ]/02‘33%\/
PClI E6P
17 PEG CLKREQ L h - PLACE_NI
m - NEAR=U1800. Y47: 201
"% | POl ECLKRGB*/ GPI O45 XCLK_RCOMPL Y47 ___ g PCH XCLK_ROOMP 0. YA7: 2. 54mm " #
R1877 4.7K LAAN 2 NO STUFF 92 35 E M TET N -
R187 2. 5 PCH_SPKR R1 o2 35 PCI E_CLK10OM TB CLKQUT_PCI E7N X0/ ka3
8 7K LAAN2 Z/n T20W W T o SATALED L . w011 | TPCPU_CLK10OM N g40 T P Va7 | oLkouT POl E7P N (|Cb|§% GPl C64 TP PCH GPI 064 CLKOUTFLEXO
RI1834 10k . e - LAANA o o7 [rm—TBL CLKREQ L - X
2 K12 CLKOUTELEX1/ Fa7
RI833 10k VWV m Tmw W DP_AUXCH | SOL NO STUFF o - ROEPHRRE S 016 | (I PBEBRREG 1 5 TP PCH GPI 065 CLKQUTFLEXI
R1842 AN oA LARORVE EN e T R1841 20 222« | TPXDP_CLKIOOM N AKL L 4
10K zpp 2 - 2 o0 11 | TPCPU CLK100M P AN 2 | o0 24 | TPXDP CLK100M P - CLKOUT_| TPXDP_N d  SHIELG 2! GPI 056 ™7, TP PCH GPICBG CLKQUTELEX?
RI869 10K 3 \a'a/z o CLKREQ L . N -3 | CLKOUT_I TPXDP_P
R1844 10k NN SF_TIW W AP CLKREQ L N 120w - - (CHEHIRHE®! 1 057 g TP PCH GPI BT QLK
R1845 10K AAVAY: 5% 1/20W W 201 EXCARD OLKREQ L 17 * 201 e FLEX3
RI847 10K 1 nnp2 o s A% DEMUXUC_TRST_L . R1872
R1814 10K > I A e o1 25 [Ty SYSCLK CLK25M SB L £604
Ri8l5 10k LWV, T e w PEG CLKREQ L r Unused 2 o SYSCLK CLK25M SB R e
R1843 10K A - used clock terminations for FCIM Mde e 1.8V -> 1.1V
. 0 1
R1846 A AAYSS SSD _CLKRI 9z 17 ECH CLKOGM DOT P fos” R1873
10K 1 e Tmw W o EQ L POH QL R1891 10K ) 1K
cpu1p R1848 10K NN PEGCLKRQA LGPl e oz 1 K96M DOT_N R18 AAAY 0%
LAAN2 5%  1/20W M >o1 | A7 . 92 10K LAANZ 5%  1/20W M o1 1/ 20w
RI853 10K i a\p/z % VW o PEGCLKROB LGPl 066 v 188 cru 2P o2 17 _PCH CLK100M SATA P RI1B93 10K T E T v T , %01
RI854 10K 3 \n'A’z e ——sor—MBUS PCH ALERT L v 0 10K __iapp2 o o2 17 _PCH_CLK100M SATA N RIB9A LAAAZ YNNG VAGTEE D REPLER
R1855 10K 1 , 5% 120W W > USB_EXTB SEL_XHCI 5%  1/20W M 35 EGCLKROB LGPl G656 17 10K EANN\A o v v TR
ANN 550w 9T \USB EXTD SEL XHCI 17 26 = 92 17 _PCIE CLK100M PCH P R1895 10K 5%  1/20W W = PCH SATA/
R1879 10K 1 , Ve 201 It o2 17 _PCLE_CLKI0OM PCH N LAAAZ PCl e/ CLK/ LPC/ SPI
AVAVAY: ENET MEDI R1896 10K 1 5%  1/20W W
o 5% 1720W W o1 A _SENSE RDI V. o s 17 _PCH CLK14P3M REECL NN~
= nnect to . K R1 5%  1/20W W
Connect to Eﬁg—ﬁg Q—EESE via alias if HDA = 3.3V. A Ve Appl e I nc. 051-9589 | D
_ i . . . Z TZoW W ®
If HDA = SO - E via 12K Rif HDA = 1 BOH CLKIN GNDP1 R1 '
= S0, nust also ensur ; = 1.5V. boH 870 10k 4
e that signal cannot be high in S3. v CLKI N GNDNL RIB71L 1ok s VMV o THJOE I CE OF PROPRI ETARY PROPERTY: - 18. 0
AN 5530w BERERETL IR N © T
»I4E T%oswissoa AGREES 1O THE. FOLLOWI NG
1 WTEN;AINTHISMNEMINCO\F'DE'\CE 1
IIIWTORgg‘LDUCEO?OO:vlT 8 OF 132
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8 7

=PP3V3_SUS_PCH GPI O

8 17 18 19 20

=PP1V05_S0_PCH VCCl O PCIE
PLACE_NEAR=U1800. BJ24: 12. 7nm
R1905* 'R1900
10K 49. 9
5% 1%
1/ 20w 1/ 20w
201, 2201 OM T_TABLE
oo DM N2S N<O> BC24 [ opm oRxN U1800 FDI_Rxno| BI14 =FDI _DATA _N<O> 0
89 1 DM _N2S N<1> BE20 | pm 1RXN PANI—N&EFEE NT FDI_RxNL| AY14 =FDI _DATA N<1> °
5 10 DM _N2S N<2> BGL8 | by 2RXN FCBGA FDI _Rxn2| BE14 =FDI _DATA N<2> .
owmm—OM _N2S N<B> g BR0 |pvsr (3 OF 10) FDI _Rxng| BHL3 =FDI _DATA N<3> 0
BC12 =
8 1 DM _N2S P<0> BE24 | oy oRrxp A v =E3 $$ﬁ mgz :
- DM _N2S _P<1> BC20 | o 1rxp For_Ras i
: FDI _Rxig| BGLO =FDI_DATA_N<6> :
8 10 DM _N2S P<2> BJ18 | py 2RxP _ e =
o 10 DM _N2S P<3> BJ20 | jp 3RxP FDI _RXN7 @ =FDI _DATA N<7> am
o 10 M2V e PS>~~~ g
FDI _Rxpo| BGL4 =FDI _DATA_P<0> .
8 1 DM _S2N _N<0> AVR4 | oy 0TXN FDI_Rxp1| BB14 =FDI _DATA P<1> 5
o 1 DM _S2N N<1> A0 | p\i 1TXN FDI Rxp2| BF14 =FDI _DATA P<2> N
oo gy DM _SIN Nel> o 5 -
o 10 2N _N<2> BB18 | pM 2TXN FDI_Rxp3| BGL3 =FDI _DATA P<3> )
89 10 DM _S2N_N<3> AV18 | oy 3TXN FDI_Rxp4| BE12 =FDI _DATA P<4> ame
A)———2e == = BGL2 =
o 1 DM _S2N_P<0> AY24 | oy o7xp a A v e =EDL_DATA P<b> ’
DM _S2N P<1> AY20 FDI _RXP6 =FDI _DATA P<6> R
o 1 DM 1TXP LL Dl Rxp7[BHO o =FDI _DATA P<7> 9
5 10 DM _S2N_P<2> AY18 | pp 2TxP - *- <M
AUL8
89 10 @%‘_ DM 3TXP FDI_INT) AW 6 - EDI | NT oD 0
PCH DM _COWP BJ24 | v zocow FDI _FSynco| AV12 =FDI _FSYNC<0> .
55 | o Foi_Fovnc[ B0 =FDI_FSYNC<1> o * R1915
- FDI_Lsyncol AV14  , =FDI LSYNC<O0>  mmys 390K
PCH_DM 2RBI AS BH21 | by 2RBI AS FDI_LSyNC1| BB10 =FDl _LSYNC<1> . 50w
PLACE_NEAR=U1800. BH21: 2. 54rmm 2340:1
17R510920 o DSWRVEN| A8 o, PCH DSWRIVEN
{oow w PCH SUSACK L g Cl2dsusack (1PY) E pPwRo| E22 o, PM DSW PVRGD am-
2501 4 = mPM_SYSRST_L - C] svs_RESET m WKe' % e POIE WAKEL oo 'R1909
-4 70 41 24 mw‘& SYS_PWRK o CLKRUN*/ GPI @2%@ 7 18 41 43 %ﬂQOK
ooy PM PCH PWROK g 122 | purok 58 sussTAT/cPicel| P g LPC PWRDWNL pyrzsaae g,{o:iu""
7 > PM _PCH_APWROK o 10 | APwRK 5% suscLk/ Pl os2| N4 g, PM CLK32K SUSCLK R g 2 ’
o2 @mPMMEMPWRGED o B1S | praveura >.§ stp_ssr/cPios3| D10 g PMSIP S5 L memuean =
» > PM RSMRST_L o Pldrowse P SP s g PMSIPSA L pmiumasmsea
10 PCH SUSWARN L o, KI6 | SUSWARN‘/ SUSPVIRDNACK/ GPICBO SLP_S3* (™4 g PMSLP S3 L~~~ sonrwzmsan
4124 18 @M‘ﬂc PWRBTN* (| PU) stp a0 g TP PMSLP A L
G16
7042 a1 ADAPTER EN PM SLP L o
o u - SMC ADAPTER EN g 120 ACPRESENT/ G GB1 SLP.SUS'h," " g PMSLP SUSL ~  mmwno
p PM _BATL L E10 | gaTLOW/ GPI O72 (1 PY) PMBYNCH AP14 o PM SYNC ~~~~  ermoue
PCH Rl _L - ORI SLP_LAN*/ GPI ceo| K14 M VDD _SEL_1V5_L 18 64
20 10 18 17 s =PP3V3_SUS PCH GPI O
R1983*
10K
5%
1/ 20w
201,| R1986
" N L 0
5%
1/ 20W
M-
201
=PP3V3_SUS _PCH GPI O ¢ 1715 19 20
=PP3V! P | 8 17 19 20 25 37
=PP3V3_S5_PCH 8
1K 18 24 41
R1985 LAMN s M PURBTN. L .
R1991 8.2K : 2 PM _CLKRUN L 7 ie
/\/v\/ 5% 1/20W M-
R1982 10K 1 2 MEM VDD SEL_1V5_L 4 NOSTUFF
/\/\/\/ 5% 1/20W M- 201
R1925 1k 2 PCIE WAKE L - R1999
N5 mow W 20T WRE BASESTROE 1 2 pAAL_=TBT VAKE L rmas e
5%
R1924 100K , 1 PM SLP_S3_L I
R1921 100K 2%1 % TZOW W 20T Py S PS4 L s
R1922 100K ZAAAA S% 1720w W 201 py g p S5 L 1841 70
R1923 100K L 5% T20W W 201 pMg P SUS L 170
’\/\/\/ 5% 1720W WF 20T
{ R1981 100K 1 LVDS | G BKL_ON
R1984 100K ,\N\lwvl 5% 120w M 201 ) vpS | G PANEL_PWR 4,
5% 1/20W M 01

PLACE_NEAR=U1800. AF37: 2. 54nm

R1950*
2.37K

1%
1/ 20W
201,

=PPVRTC G3_PCH ; ;2

OM T_TABLE
oo LVDS | G BKL_ON J47 || BKLTEN U180 SDVO_TVGLKL, AP43 TP_SDVO TVCLKI NN
o @ LVDS | G PANEL_PVR "5 [L oo EN PANTNBERPO' Ndpyo TV3: gﬂ A4S ge TP SDVO TVCLKI NP ,
- o LVDS | G BKL_PWM 5L BrLTCTL (4 g o) SDVO sT AVA2 TP_SDVO STALLN
AMA0
LVDS | G DDC CLK 40 || poc ak Sovo._gf ng_‘%7
+ @p—LVYDS | G DDC DATA o—— 47 1P AT SDVO I NI APSO o, TP SDVO | NTN ;
APAO0
TP_LVDS |G CTRL_COLK 45 || crrL ok sovd ) fe o TP SDVO INTP ,
P39
; TP_LVDS | G CTRL_DATA - L_CTRL_DATA SDvo_CTRLGLK] P38 DPA | G DDC CLK -
PCH LVDS | BG 37 | 1LvD 1 BG SRYO FTRLDATAL 189 DPA_| G DDC_DATA .
-2 fvo PROCTRAA 22 gmpDPA LG DDC DATA
. _TP_PCH LVDS VBG LVD_VBG DOPB._AUXN] AT49 DPA | G AUX CH N o
AE48 || vD VREFH DDPB_AUXP| AT47 DPA_| G A P 83 o5
= LVD_VREFL poPB_HPD| AT40 DPA_| G HPD o 82
LVDS 1G A CLK N S o) poPe_on| AV42 TP DP IG B MN<O>
B bs IGAGKP e A0 oo e boP_o0pL 23 ThLh G B MpeD
aoqmYOo 16 ALK E g~ |LVDSA GK DoPB_1N| AV45 TP DP_1G B M N<1> .
= o ¢om) LVDS | G A DATA N<O> ¢ AN48: LVDSA_DATAO* 8 & poPB_1p| AV46 TP DP 1G B MP<1> N
o1 s M LVDS | G A DATA N<1> * AM47: LVDSA_DATAL* S L poPB_2N| AU48 TP DP 1 G B M.N<2> N
s (T LVDS | G A DATA N<2> ® AK47: LVDSA_DATA2* 7 E poPB_2p| AUA7 TP DP 1 G B M.P<2> N
o (m) LVDS | G A DATA N<3> ¢ AJ48: LVDSA_DATA3* poPe_3N|AV47 * TP DP 1 G B M.N<3> N
oo @mLVDS | G A DATA P<0> M7 | LvDsa_DaTA N oope 3P| AVAS g TP DP IGB MP<3>
w0 qmLVDS 1 G A DATA P<1> "9 | LvDsA DaTAL
LVDS | G A DATA P<2> AKA9 | | yosa_DATAZ 5 DOPC_CTRLCLK P26 %E :g DDC (D?LA_IEA -
o o oo} \TA_P<2> o, AK49 | . DDC
oo @m-LVDS | G A DATA P<3> =27 | Lvosa DaTAS o ¢ PD{ZPE}RLSLT)Q)A_‘..—H
n DDPC_AUXN|_AP47 1G AUX_CH N 83 95
» o LVDS 1 G B CLK N o740 Lvpss_cLke _ DOPG. AUXP| AP9 DPB G AUX CH P o o5
+ @m LVDS_I G B_OLK_P 3% Lvoss_ak 0o DDPC_HPD| AT38 '=' DPB_| G HPD . o
o1 s Om LVDS | G B_DATA N<O> - AH45C LVDSB_DATAO* - DoPC_ON|AY47 > TP_DP_ 1 G C M_.N<O> 7
P! LVDS | G B DATA N<1> - AH47C LVDSB_DATA1* < poPC_oP| AY49 e TP_DP 1 G C M P<0> 7
o (m) LVDS | G B_DATA N<2> - AF49C LVDSB_DATA2* = DDPC_1N AY43 > TP_DP_ 1G C M.N<1> B
N LV | B_DATA N<3> AFA4S ] LVDSB_DATA3* O DDPC_1P| AY45 TP_DP_1I P<1> .
wo @m-LVDS | G B_DATA_P<0> AHA3 || ypss DATAO 5 DDPC,ZN_..—*; TP _DP 1G C MN<2> .
LVDS_ 1 G B DATA P<1> A9 || DB DATAL DDPC_2P| i~ TP_DP I G C M P<2> ;
oo .
s @m—LVDS_| G B DATA P<3> AF43 | | ypsB_DATA3 DDPC_3P| .
DDPD_CTRLCLK| M43 o P DPIGDCIRL_CK ,
MVB6 TP _DP |1 G D CTRL_DATA
D, TALVEC g TP DP 1 G D CTRL DATA ,
TP_CRT_I G BLUE M8 | =t BLUE (PREPRETRERA
e DDPD_AUXN|_AT45 TP_DP_ | G D AUXN B

, _TP_CRT_1 G GREEN 49 | cRT_creEN e TATas ™ o o5 e b AUXP
TP_CRT | G RED T49 = DOPD_AUXPLATAS o g TP DP_I G D _AUXP ,

7 - CRT_RED ooPD_HPD| BHHL @ TP DP I G D HPD 7
TP_CRT 1 G DDC CLK 39 | crr_DBC aLK boPD_on|_BB43 TP DP 1 G D M.N<O> ,
TP_CRT | G DDC DATA VA0 | crT_DDG. DATA borD 0P| BB%5 & TP DP |G D M.P<0> !

popp_1N| BF44 o TP DP 1G D MN<1> B
TP_CRT | G HSYNC M7 | cRT_HSYNC poPD_1p| BE44 > TP DP 1G D MP<1> 7
TP_CRT | G VSYNC M9 | crT vsYNC poPD_2N| BF42 > TP DP 1 G D M.N<2> 7
poPD_2p| BE42 > TP _DP I G D M.P<2> .
PCH DAC | REF - T43 | pac | REF poPD_3N|_BJ42 > TP DP 1 G D M.N<3> .
PLACE_NEAR=U1800. T43: 2. 54nm T42 | cRT_IRTN popp 3P B2 5 TP DP IGD MP<3>

‘R1951
1K

5%
1/20W
2201

SYNC MASTER=D2 KEPLER

SYNC DATE=01/13/201

T L

PCH DM/ FDI / PM Gr aphi cs

d} Appl e I nc.
®
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PLACE_NEAR=U1800. B33: 2. 54nm

19 24

19 24

SYNC MASTER=D2 KEPLER

" PCH PCl / USB/ TP/

RSVD

d} Appl e I nc.
®

051-9589 | D

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

OM T_TABLE
om0 T e o
8126 A7
NCx——— TP2 N8I LE RSVD2L AT o NC
NCx—222 1 TP3 FoaeA RSVDBL A2 o NC
NG | TPa (5 OF 10) RSVDA4| B NG
NCx—228 [ TP5 RS AT10
NG A8 | Tpg VD5 —— % NC
NCX w7 | 1p7 RSVDE| = o NC
243 | TP8 RSVD7[ A2 o
'\K: AK4S5 AT4 '\K:
% TP RSVD8 X
'\K: cas AT3 '\K:
NCx—— TP10 RSVDOL— 5 NC
D NCx—22 | TP11 RSVDLO| AL o \C
NCx—"2| TP12 RSVDLLL A s NC
NCx—222 1 TP13 RSVDL2[ A o NG
NCx—2 | TP14 RSVD13| A% s NC
NG a6 | 1p1s RSVDL4| A o N
NCx—22 1 TP16 RSVDL5|[ % o NC
NCx—24 | TP17 RSVDL6| B s N
NCx—=241TP18 RSVDL7| B s NC
NCX%E TP19 RSVD18 %x NC
NCx—285 | TP20 RSVD19 =X NC
RSVD20
21 | 1pp1 ——xNC
NCX—2H RSVDRL B o NG
% TP22 RevDz2| BF6
- TP PCH TP23 A16 | Tpo3 —xNC
-
NCx—228 | TP24 RSVD23| 2o NC
RSVD24| M0 N
RSVD25| AT8 NC
RSVD26 :Az"s_x NC
RSVD27 % NC
RSVD28| 212 N
RSVD29| B2 s nC
USB3 EXTA RX N BE28 | USB3RNL ™ USBPON|[_24 USB EXTA N 40 01
o1 40 [TRH—SB3 - 22 ANy HC
o1 a0 7 [ry_USB3 EXTB RX N -2 | UsB3R USBPOP| /2¢ g g USB EXTA P = Ext A (XHCI/EHQ)
BE32
" Qmm Lot D1 - R USBPIN &5 quyg USBEXTB XHO N myuco Ext B (XHCI
C N - USB3RN4 usBP1pP| B25 —b USB EXTB XHCI P B 26 91 ( )
USB3 EXTA RX P BX28 | USB3RP1
o1 40 [TRH—USB3 - USBP2N|_©26 B_EXTC N 901
BE30
o1 38 7 [Ty USB3 EXTB RX P - USB3RP2 UseP2p| A0 USB_EXTC P oo Ext C (XHCl/ EHCI)
o1 o [ry—USB3_EXTC RX P - BF32 | USB3RP3 o — -
USB3 EXTD RX P BG32 | USB3RP4 USBP3N|_K28 USB EXTD XHCI N 26 91 :
o MD—==2 > :
- @ stk gy S5 XD X P o Ext D (XHCl) (Mobiles:
@ B3 _EXTA TX N AV26
. ﬁag EXTB TX N - 8626 USBSTN % USBP4N|_E28 TP_USB 4N U d
91 38 (OOT)—2203 o= USB3TN2 usBP4P| 228 TP USB 4P nuse
01 o (oom}—USB3 EXTC TX N -2 | usBaTng -, —————————
+ qnUSB3 EXTD TX N -0 | usB3TVG USBPSN_ 28 TP _USB SDN RSVD: SD
A28 -
o1 a0 (OOTUSB3 EXTA TX P - A6 | yspaTPL USBPSP| @=g [P USB SDP
USB3 EXTB TX P Av26 9 TP _USB W.ANN P—
o1 38 (QOT}—===2 o= v USB3TP2 USBPGNFO-.— RSVD: W Fi
s (Om USB3_EXTC TX P - USB3TP3 USBP6GP| TP B_W ANP
@ B3 _EXTD TX P AVBO
N USB3 - USB3TP4 USBP7N|_N\28 B_H P_N 26 91 i
usBP7P| 28 USB HUB P P USB Hub (Al LS/ FS Devices)
12 uugpUSBHUB UPP 2o
a7 25 20 19 18 17 5 _=PP3V3 SO PCH GPI O USBPBNL 2" gy USB CAVERAN ey e Caner a
R2010 10K 1 AAAZ . PCl_INTA L - K404 PI RQA* USBPBPL'0 gy USB CAVERAP ~~~  meysion
R2011 10K 1 p S% MW M 201 pg I NTB L <38 1 p| RQB* &
R2012 10K 1/\/\/\’ S% 120w W 201 by | NTC L - a8 R O USBPINL S0 gy USB EXTB EHCI N D 2 o
NN w1 - Pt RQC o usePop| £ USB EXTB EHOI P 2 01 Bxt B (BEHQ)
R2013 10K 3 \Apz o POl _INTD L - =8 p| RQD* e, ———— <D
5% 1/20W W 201 USBP1ONL_S30 USB EXTD EHCI N o Ext D ( EHC
19 (—ITAG GWUX TVB - %6 | REQL*/ GPI 080 USBPlOPL“%@ ° ( )
10 BLC 12 EL - &4 | REQR*/ GPI 062
e USBP11N| 32 TP_USB BT HSN
E_HDD L E40 * :
10 ¢oom—USE o8 - REQB*/ GPI 064 UsBP11P| @2 TP _USB BT HsP RSVD: BT (HS)
B TP_PCH STRP_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 !
4 10K 2 1 PCH STRP_TOPBLK SWP L F46 | aNT3*
R205 AN sz F—o1 STRE TP - 31/ GPI OBS USBP13N] &2 TP USB 13N
J_ (1 PU- PCI ERST#) e e TP Uss 13p Unused
= 19 rwy—BLC GPI O - 2 | p| RQE*/ GPI 2 i’ﬁgﬁ) . ———————
10 *
59 19 (Ty—AUD_| P_PERI PHERAL DET. - < Pl RQF*/ GPI C8 USBRBI AS* |-C32 a1 PCH USB_RBI AS
35 19 [T>—TBL_PVR REQ L - &2 | p| RQGH/ GPIl O4 USBRBI AS| 2 )
s8 19 AUD 1 2C INT L - D44 | Pl RQH/ GPI OB
™ - 'R2070
; TP PCl PME L - K104 PVE* (1 PU) O00* / GPI 069 | A4 - XDP_DAO _PCH GPI 069 USB EXTA OC L ) 20 24 22.6
OC1*/ GPI 40| K20 XDP_DAL_P ] B_EXTB OC L 10 20 T%0w
PLT RESET L 9 * <™
27 25 (O S - PLTRST 0C2*/ GPI OV B g XDP DA? PCH GPIOAL USB EXTC CC L am e = Lo
02 25 LPC CLK33M SMC R - "o | cLKOUT_PCI OC3%/ GPI 042 ©16 g, XDP DA3 PCH GPIO42 USB EXTD OC L 20 28
2 LPC CLK33M LPCPLUS R 3 | cLKOUT_PCI 1 OCA*/ GPI 043 116 g, XDP DBO PCH GPI 043 USB EXTB OC EHCI L am v
=PP3V3 SUS PCH GPl O 8 17 18 20 25 _TP_PClCLK33M OUT2 < 348 | cLKOUT_PCI 2 0OCcs*/ Pl Oo|_AL6 @ XOP DBL PCH GPI @9 USB EXTD OC EHCl L am o 2 =
=PP3V3 S3 PCH GPIO 5 25 ; TP PCl CLK3BMQUT3 o, " IO KOUT_PCI3 006*/ GPl 010 24 ppXDP_DB2 PCH GPI OL0 AP PWR EN ooy 24
=PP3V3 SO PCH GPI O o 17 18 19 20 25 37 25 PCH CLK33M PCl OUT o CLKQ{TI_PD 4 OC7*/ GPI OL4| 14 g XDP DB3 PCH GPI Ol4 SDOONN STATE CHANGE am o =
R2016 10K 1 2 JTAG GWX TMS 19
R2017 10K 1mz S% oW M 201 B¢ j2c MUX SEL 10
moj_g 10K A 5 5% 1/ 20W M 201 USE HDD OOB L
/\/\/\/ 5% 1/ 20W M 201 o
10K BL! {l
R2030 NN celo B 210 XDP_DA1 PCH GPI 040 USB EXTB CC L R2020 1K izap2 XDP_DBO_PCH GPI 043 USB EXTB OC EHOl L
. 5% 1/ 20W M 201
R014 10K '\iOI\ijh:; Redundant to a%'I;UF%RFPT:EsALid[';r page e XDP DA3 PCH GPlO42 USB EXTD COC L R2021 K iappL _XDP DB1 PCH GPIC9 USB EXTD OC EHCI L
19 50 S% 1zow M 201
R2031 10K LAAAZ S% oW M 201 1T pWR REQ L 19 35
5% 1/ 20W M 201
A NO STUFF Redundant to pull-up on audi o page
R2033 10K 1 2 AUD | 2C INT L
NN —s—mow " mox e
R2069 10K LAAAZ XDP_DB3 PCH GPI Ol4 SDCONN STATE CHANGE 10 24
5% 1/ 20W M 201
R2060 10K 1 AAN 2 XDP PCH GPI 059 USB EXTA COC L 19 24
R2061 10K 1 AAN2 S% Eow M 201 ypp PCH_GPI O40_USB EXTB OC L 19 24
R2062 10K LAAN S% Eow M 201 ypp PCH GPI O41 USB EXTC OC L 19 24
R2068 10K 1 AANA2 R > = PCH GPI 042 USB EXTD OC L 19 24
5% 1/ 20W M 201
R2067 10K 2 1 AP EN
/\/\/\/ 5% 1/ 20W M 201 2 sa o
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BOM GROUP

BOM OPTI ONS

RAMCFG_SLOT

RAMCFG3: H, RAMCFR2: H, RAMCFGL: H, RAMCFQ0:

8 21 23

Systens with no chi p-down nenory should pull all 4 RAMCFG GPI Gs hi gh.
Systens wi th chi p-down nenory shoul d add pul | -downs on another page and set straps per software.
37 25 20 19 18 17 5 _=PP3V3_SO_PCH GPI O
RAMCFG3: H RAMCFG2: H RAMCFGL: H RAMCFGO: H
R2172% 'R2173 R2174* 'R2175
10K 10K 10K 10K
5% 5% 5% 5%
1/ z?}v #ZDW 1/ z?}v #ZDW
(TBT_Cl O_PLUG EVENT_I SOL) M T_TABLE raf 22 R
20 - XP ECLPCH GPIGO  — — " - BMVBUSY* / GPI CD PANLTJ&SR%g o TACHIGPICos| X0 . s MB RANCEGS
20 W PME L -2 [ TACHL/ GPI OL MoBI LE TACH5/ GPI 069 241 o—2MB RAVMCFR
FCBGA
o2 20 [rRy—RPMUX UC | RQ - 86 | TACH2/ GPI OB (6 OF 10) TACH6/ GPI O70| <1 @ M.B RANCFGL
41 20 [y—SMC RUNTIVE S L -, =8 | TACH3/ GPI O7 TACH?/ GPI O71 240 g o M.B RAMCFQD
TP_PCH GPI CB - <10 | GPI CB (1 PU- RSMRST#)
20 (T} woL EN - & | LAN_PHY_PWR _CTRL/ GPI OL2
P4 TE.
21 [ry—XDP_FQ0_PCH GPI Q15 - @ lerials (1PY) A20GATE - B ” NO STUFF
21 ¢oom)—XDP_DD2 PCH GPI 016 AUD | PHS SWTCH EN PCH g 2 | SATAAGP/ GPI O16 (1 PD) PECI | AUS gy PCH PECI R2170 43 1aap2 CPU_PEC] B 142
5% 17200
D10 W 201
43 20 7¢EY LPCPLUS GPI O PSS TACHO/ GPI OL7 RCI N |PS - PCH RCIN L 20
o=
EN L Ts
20 (om—O0D_PVR - SCLOCK/ GPI (22 . s o 14 o . s =PP1V8 SO PCH VCC DFTERM
ww TBLGRSXBIDR ey ®locies Q OPVRED) 5 1770w D> = = 0
w200 1
a1 20 [y SMC WAKE SO L - E16 | GPl 027 (1 PU- DeepS4/ S5) ; THRMTRI P+ (Y10 g 42 PM THRMIRIP L R R2156 390 AN PM '[HRMI'RI P L Ven ERIET ZRZZJ;ZQ
5% 1/20W .
e w201 596
20 XDP_DCO_PCH GPl 028 | SOLATE CPU NEM L GPI 28 (| PU- RSMRST#) o ”\&33 3Vt g PCHINIT3V3 L 1/ 20w
_ -
s (OT}—TBT_SW RESET L R2180 o) LAANZ 20 TBT SWRESET R L - K | STP_PCI */ GPI 084 — 5 a R211K78 2201
W e XDP_DC1 PCH GPI 85 MXM GOOD Ll Ke= Nocl & 8 | PD- PLT@RETL’ = TS : * o p—— e
* I} = ( ) NO STUFF Lo DF_TVS:DM & FDI Term Vol t age
24 20 @OOT}XDP DDO_PCH GPI 086 DP GPU TBT SEL - ve TR RSO TS_vssi| A® R2130* M, Set to Vss when Low
XDP DDL PCH GPl GB7 JTAG | SP TCK 6 " 7 TS_VSS2| AKit J_ 1K This has internal pull up and should not pulled I|ow. Set to Vcc when High
u @ P P L B AC L T VRS E RS Ts_vssa[ Ao = U2 S THS SIGAL IS | NTENDED FOR FI RWIARE HUB AND VE ARE NOT LSING 1T
20 r>—ITAG | SP_TDO - "2 | SLOAD/ GPI 088 TS_vssa| A0 201,
20 @om} JTAG | SP_TDI - M| SDATAQUTO/ GPI CB9 P37
NC_1L—" xNC =
25 20 (ooT}—EW PR EN _PCH - | SDATAQUT1/ GPI 048
20 OOT}—XDP_DD3_PCH GPI 049 ENET LOW PVR PCH > V3 | SATA5GP/ GPI 049/ TEMP_ALERT* VSS_NCTF_14| B2
B&A8
52 43 20 7¢Ery—SPI ROM USE M.B - 5 | ap 57 xzz,giiz z
VSS_NCTF_17| B#7
24 | vSS_NCTF_0 VSS_NCTF_18[ 24
244 | vSS_NCTF_1 VSS_NCTF_19[ 844
245 | VSS_NCTF_2 VSS_NCTF_20| 8345
A46 | vSS_NCTF_3 VSS_NCTF_21| ®46
25 [ VSS_NCTF_4 L VSS_NCTF_22| &5
25 | vSS_NCTF_5 VSS_NCTF_23| 26
8 | VSS_NCTF_6 VSS_NCTF_24[ <
B47 1 VSS_NCTF_7 VSS_NCTF_25| %8
801 | vSs_NCTF_8 VSS_NCTF_26[ 2
8249 | vSS_NCTF_9 VSS_NCTF_27[ 2%
BEL | VSS_NCTF_10 VSS_NCTF_28| &
8549 | VSS_NCTF_11 VSS_NCTF_29[ ¢
571 | VSS_NCTF_12 VSS_NCTF_30[ 7
BF49 | vSS_NCTF_13 VSS_NCTF_31| 749

=PP3V3 S5 PCH GPI O 1

=PP3V3_SUS PCH GPI O

817 18 19

=PP3V3 SO0 PCH GPI O 8 17 18 19 20 25 37

Stuff R2160 or R2574, not both
NO STUFF

R2160 10K 1 pAAN 2 XDP_FCl _PCH GPl Q0 20 24
m185 10K 1 /\/v\/z 5% 1/ 20W M 201 FW PMVE L 20
R2196 10K i aan2 *° V2% M M SMC RUNTIME SO L 20 a1
R2190 100K 1 o % M2OW W 201 poplus GPILO

A A v T

NO STUFF Must stuff R2197 when R2180 NO STUFFed.

R2197 10K 1 /\/v\/z TBT SWRESET R L 20
R2184 10K 1 p % MW M 201 by pyR EN PCH

/\/\/\/ 5% 1/ 20W M 201 2%
R2150 10K 1 AAN 2 PCH _A20GATE 20
R2155 10K 1 o % U2W M 201 poy ROIN L

N Tz *
R2194 10K 1 AAN2 woL EN 20

192 10K 5%  1/20W M 201 g1 X Bl DI R

%133 100K i/\/\/\/z S MEow W 201 gpy RgazESE M.B r

A A v T
R2191 10K 1 2 SMC WAKE SCI L

A A o v o
R2111 20K 2/\/\/\/1 DPMUX_UC | RQ 20 82
R2195 100K 2 AAAA S% oW M 201 AyD | PHS SW TCH EN PCH 24 25
R2112 10K 2 AAA L S% oW M 201 opp pWR EN L 2
R2198 10K 2 AN L Zi ;izx N“’: zgop DDO_PCH GPl O86_DP_GPU TBT_SEL 20 24
R2116 10K 2 App o ENET LONPWR POCH 9 24 25

JTAG Isolation due to glitch in and out of sleep

: PCH s, Push-Pul | CMOS
NEE O PR o EeutR el i
CRI Tl CAL
57 25 20 19 18 17 8 TBT PCH GPLO o 2
Q160
'R2188 SSMBN15AF
10K N 10K
5% SOT563 5%
1/ 20w ;i #ZDW
%01 %01
v —LTAG I SP TG o] 3T |o JTAG TBT TVS _gyomy 2
° =
CRI Tl CAL
37 25 20 10 18 17 8 =PP3V3 SO0 PCH GPI O
Q160
'R2199 SSMBN1SAFE
10 0
5% SOT563 [V)
1/ 20w
2%1 *
20 [Ty JTAG | SP TOI S[R3 T |
) B
. w25 2010 10 17 o ZPPIV3 SO PCH GPLO RBIEF" o 1o
SSMBK15FV
'R2186 SOD- VESM HE 'R2162
10K 10K
%o %o
, b0t %01

20 (0T} JTAG | SP_TDO

JTAG TBT TDO Yany Ed

TBT_PWR_EN goes high for

35 25

37 25 20 19 18 17 8

=PP3V3_S0_PCH GPI O

CRI

JTAG Progranm ng
EN

JTAG | SP_TCK

TBT_Cl O PLUG EVENT

TIcAL s To®

SOT§33
Ha E vil~ | 37AG TBT_ToK o
52; g e TBT_Cl O PLUG EVENT | SOL 24
B2 > Connects to PCH through

&b current limting 1K resistor R2574

4
SYNC MVASTER=D2 KEPLER SYNC DATE=01/ 13/ 201

TTTLE

PCH GPI O M SC/ NCTF

d} Appl e I nc.
®

051-9589 | D
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23

23

817 21 23

as NC per

817 21 23

OVl T_TABLE
VCCACLK pin left as NC per DG NCxAD49_lvocacLk PAN%SR%% vea 0 20_use| N6, =PP1V0O5_SO_PCH VCCI O USB
o _=PP3V3_S5_PCH VCCDSW T16 |vocosvs s MOBILE Nfg: 0.30_Uss e
FCBGA 2 31
TP_PPVOUT_PCH DCPSUSBYP V12 |poPsSuSBYP (8 OF 10) vco O 32_uss| 127
29
« [PP3V3 SO_PCH VOC3 3 CLK F 38 [vocs_s 5 ak voal 0_33_use| T
i vecsuss_3_7_uss| 123 =PP3V3_SUS_PCH VCCSUS USB 2
VCCAPLLDM 2 pin left as NC per DG ncxBH23 [vocapLiom 2 voceUss 3 8 Use| 24 v
2215 _=PP1VO5_S0_PCH VCCI O CLK AL29 oo O 14_PLLOLK vocsus3_3_9_uss| V23
5 VCCSUS3_3_10_uss| V24
AL24 | eft as NC per NCx-AL24 IpcPsus_3_cLk VoosUSE. 3. 6_uss| P24
= CCAS! 9
222 s =PP1VO5_S0_PCH V W $1 X‘mﬁﬁi VGG 0 34 PLLUSEL 26 =PP1V05_SO_PCH VOOl O PLLUSB ,
AA24 |yccasw 3_cLK @ VsREF_sus| M6 =PP5V_SUS PCH V5REFSUS
AR26 |\ocas
27 xmsnggi 3 DCPSUS_4_UsB| AN23 o\~ NC-ed per DG
AA29 lyocasw 6_oLK vocsuss_s_1_uss| A4 =PP3V3_SUS PCH_VCCSUS
AA3L OCASW 7_CLK
AC26
A Moo ook VsREF| P34 =PP5V_SO_PCH_V5REF
AC29 |yccasw 10_CLK 3 veesus3_3_2_apl o N20 =PP3V3_SUS_PCH VCCSUS GPI O ;2
AC31 lvccasw 11 _CLK vocsus3_3_3_apl o N22
AD29 Jyccasw 12_cLlk = | vecsuss_s_a_cpl o P20
ADB1 lyccasw 13_CLK § vocsus3_3_5_apl o P22
ve
WZ; xmig—gi O yoes 3.1 cpid AA6 . =PP3V3_SO PCH VOC3 3 GPIO .
V24 lvocasw 16_aLK 68 voos s 8 e oﬁ
V26 |vocasw 17_aLK § vocs_s_4_ePi o T4
W29 |yccasw 18_cLk
VB1 [\/OCASW 19_CLK VCC3_3_2_SATA[ AJ2 =PP3V3_S0_PCH VCC3 3_SATA ;.
PCH out put, for decoupling only VB3 lvccasw 20_CLK VoG O 5 PLLSATALAF13 _ =PP1VO5_S0_PCH VCCI O SATA
PLACE_NEAR=U1800. N16: 2. 54 -
_NEAREULBOO. NL6: 2. S4rm PPVOUT_G3_PCH DCPRTC NI6 |pcprrc i3
NERESR-W BHES: 2 T VOGOl O 12_SATA3
C2210 1| VOLTAGESS. 3V s =PP1VBRIVS_S0_PCH VCCVRM Y49 |VCCVRM 4_CLK VCCl O 13_SATA3| AHL4
0. l%JE/ﬂ .s _PP1VO5_S0_PCH VCCADPLLA FE BD47 |\vccADPLLA VCCl O_6_PLLSATA3| AF14
13V 2 _PP1V PCH VCCADPLLB F BF47 )
R 2 ? 05_S0_PCH VOCADPLLE & VooAPLLSATAIAKL o\ VCCAPLLSATA pin | eft
2o ZEPIVOL SO PCH VCOI O CLK AELT oot o 7_ak VOOVRM 1_SATA| AF11  =PP1VBRIV5_SO_PCH VCCVRM
= 22175 _=PP1V0O5_S0_PCH VCCDI FECLK AF33 Ilveel FFCLKN Voo O 2 SATALACLE . =PP1V05_S0_PCH VCCl O SATA
55mA Max, 5mA Idle AF34 |\/oeDl FFCLKN Ve O 3 SATA| ACLT
AGB4 vl FFCLKN == j
VCCl O_4_SATA| ADL7
22 0 =PP1V0O5_S0_PCH_VCCSSC A3 lyocssc
k,g%& %Bﬂ:ﬁg pg PPVOUT_S0_PCH DCPSST V16 |pcpssT o VCCASW 22_M SC| T21 =PP1\ P W W 821 23
- . ] V21
MN; R 5 Tm T17 VCCASW 23_M SC
Cg212U'2:i AGES. 3V NC-ed per DG '\‘ngzﬁfifgi = vocasw 21_m sc_T19
A PLACE_NEAR=U1800. V16: 2. 54mm NCx——— —
oo 2 2 s _=PP1V0O5_S0_PCH V_PROC | O BI8 |\ pROC_I O 5
3 VOCSUsSHDA|_P32 =PP3V3R1V5_S0_PCH VCCSUSHDA ; 2 25
= 1175 =PPVRTC G3_PCH A22_|\ooRrTC E * 10 mA Max, 1mA Idle
1C2232 |1 C2233
— 0. 1UF 0. 1UF
[ i8Y T 8%
2 CERM 2 CERM
402 402
PLACE_NEAR=U1800. A22: 2. 54nm PLACE_NEAR=U1800. A22: 2. 54nm
PLACE_NEAR=U1800. A22: 2. 54nm

DG

23 s _=PP1VO5_S0_PCH VCC CORE
1.44 A Max,

VCCAFDI PLL pin left as NC per DG Nox—BS |

8

8

474mA I dl e

=PP1V05_S0_PCH VCCI O PLLPCI E

AA23

OM T_TABLE

AC23

AD21

AD23

AF21

AF23

AG21

AGR3

AR4

AR6

AR7

AR9

AJ23

AJ26

AJ27

AJ29

AJ31

AN19

VCC CORE

Vel 0 28_PLLPCI E

TP_1V05_S0_PCH VCCAPLLEXP

BJ22

VCCAPLLEXP

=PP1V05_S0_PCH VCCl O

AN16

\veal 0 15_FDI

=PP3V3_S0_PCH VCC3_3_PCl

AN17

\vea o_16_FDI

AN21

\VCCl 0 17_PCIE

AN26

\VCCl O_18_PCI E

AN27

\VCCl O_19_PCI E

AP21

\Veal 0 20_PCl E

AP23

\VCCl 0 21_PCIE

AP24

Voo 0 22_Pal E

AP26

VCCl O_23_PCl E

AT24

\VCCl O 24_PCIE

AN33

\vcal 0 25_DP

AN34

oo o_26_pp

BH29

\VCC3_3_3_PCl E

=PP1V8R1V5_S0_PCH VCCVRM

AP16

\VCCVRM 2_FDI

=PP1V05_S0_PCH VCCI O PLLFDI

AP17

VCCAFDI PLL

VCCl O

a]

w
\VCCl O 27_PLLFDI

=PP1V05_S0_PCH VCCDM _FDI

AU20

\veeoM _2_FD

B

LVDS

HVCMOS

DFT/ SPI

U1800
PANTHERPO NT
MOBI LE
FCBGA
(7 OF 10)

vocapac] W48 PP3V3_S0_PCH VCCA DAC F 23
VssADACL W47
"TKPLUS_WAI VE=Pw Ter neGnd
VCCALVDS| AK36  =LVDS VCCA .
VSSALVDS| AK37
PP1V8_S0_PCH VCCTX LVDS F 23
VCCTX_LVDS| AMB7
VCCTX_LVDS| AVB8
VCCTX_LVDS| AP36
VCCTX_LVDS| AP37
=PP: PCH_\/( HV 528
VoCc3_3_6_Hvemos| V33
VOC3_3_7_HveMos| V34
VCCVRM 3_DM | AT16 =PP1V8R1V5_S0_PCH VCCVRM 821
vccom 1 pm | AT20  =PP1V05_S0_PCH VCC DM
VCCCLKDM | AB36 PP1V( P Ve Kl E 2
=PP1V8_S0_PCH VCC DFTERM 8 20
VCCDFTERM_AGLE
VCCDFTERM_AGL?
VCCDFTERM_AJ 16
VCCDFTERM AJ L7
veesel | VL =PP3V3_SUS PCH VCC SPI s 23

SYNC MASTER=D2 CLEAN

23

SYNC DATE=03/19/ 201

TTILE

PCH POVZER
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6

3

OM T_TABLE

H lyss U1800 vss| AK38
AAL7 |55 PANTHERPO NT gl AK4
AR2 |\ss MOBI LE vss| AKaz
o=, =
AA33 s ( s ) vss| AK8
AR34 |\/ss vss| ALL6
ABLL |yss vss| ALL?
AB14 |\sq vss| AL19
AB39 |\ss ves| AL2
ABZ |\ss vss| AL21
ABA3 |55 vss| AL23
AB5 |\ss vss| AL26
AB7 |\ss vss| AL27
ACI9 |\ss vss| AL31
AC2 |\yss vss| AL33
AC21 |5 vss| AL34
AC24_|\yss vss| AL48
AC33 |yss vss| AMLL
AC32 |55 vss| AMLA
ACA8 |\ss vss| AVBS
ADILO |55 vss| AVB9
ADLT |5 vss| A3
ADLZ |yss vss| AVA5
ADL3 |55 vss| A6
ADL9 |55 vss| AV
AD24 |yss vss| AN2
AD26 |\/s5 vss| AN29
AD27_lyss vss| AN3
ADB3 |\ss vss| ANBL
AD34 |\s5 vss| AP12
ADB6 |yss vss| APL9
AD37 |\ss vss| AP28
AD3E |yss ves| AP30
ADBY |yss vss| AP32
A |\ss vss| AP38
ADAO |\/s5 vss| AP4
ADAZ |yss vss| AP42
ADA3 |5 vss| AP46
ADAS |vss vss| AP8
A6 |ysg vss| AR2
ADB |\ss vss| ARG8
AE2 |\ss vss| ATLL
AE3 |\ss vss| AT13
AF10 |\ss vss| AT1B
AF12 |yss vss| AT22
ADL4 |\sq vss| AT26
ADL6 |55 vss| AT28
AF16 |vss vss| AT30
AF19 |\ss vss| AT32
AF24_|\ss vss| AT34
AF26 |yss vss| AT39
AF27 |\ss vss| AT42
AF29 |yss vss| AT46
AF31 |\ss vss| AT7
AF38 |\ss vss| AUz4
AF4 s vss| A0
AFA2_|\sq vss| AVIL
AF46 |yss ves| AVI6
AF5 |\yss vss| AV20
AF7 |vss vss| Av24
AF8 |yss vss| AV30
AGLY |\ss vss| AVas
AR lyss vss| A4
AGI |yss vss| AV43
AAB |yss vss| AV8
AHLT |\sq vss| AwLa
A8 |vss ves| ANiE
AHB6 |yss vss| A2
AHBY |\ss vss| Avez
AHAD |\ss vss| A6
A2 |\oo ves| A28
AHAG |vss vss| AVB2
AT |\yss vss| AvB4
ATI9 |yss VeS| AVB6
AI21 |yss vss| AMO0
AJ24 |\ s vss| Awis
AJ33 |yss vss| Aviz
AJ34 |\ss vss| AV22
AK1Z |\sq vss| Avz8
ARS Jvss

SYNC MASTER=D2 KEPLER

SYNC DATE=01/13/201

PCH GROUNDS

OM T_TABLE

AY4 [\ss U1800 vss| 46
AY42 | og PANTHERPO NT gl K18
AY46 MOBI LE K26

vSS FCBGA VS

AY8 lvss (10 CF 10) vss| K39
BI1 |yss vss vss| Kaé
B15 |\ss vss| K7
B19 |yss vss) Li8
B23 |\ss vss| L2
B27 |yss vss| L20
B31 |\ss vss) L26
B35 |vss vss| L28
B39 |\ss vss) L36

B7 |vss vss) La8
Fa5 |\ss vss| M2
BB1Z |\sg vss| P16
BB16 |\ss vss| M8
BB20 |55 vss| Mz
BB22 |\/s5 v
BB24 |55 vss| MBO
BB28 |\/s5 vss| VB2
BB30 |\/s5 vss| VB4
BB38 |\ss vss| VB8
BB4 |vss vss| M
BB46 |55 vss| M2
BCL4 s vss| W6
BCI8 |\ss vss| VB
B2 |\ss vss| NI8
BC22 s vss| P30
BC26 |\ss vss| a7
B332 |\ss vss| P11
BC32 |\ss vss| P18
BC36 |\ss vss) 733
BCAO |\ss vss|_P40
BCAZ |\sg vss| P43
BCAB |\ss vss| P47
BD46 |\ss vss|_P7
BD5 |vss vss| R2
BE22 |55 vss) RaB
BE26 |\/s5 vss T12
BE40 |55 vss) 731
BF10 |\ss vss| 137
BF12 |\sg vss) T4
BF16 |\ss Vs VBa
BF20 |\ss vss| 146
BF22 |5 Vs T47
BF24 |55 vss) T8
BF26 |\ss vss| Vi1
BF28 |55 Vs Vi7
BDS |yss vss| V26
BF30 |\ss vss| V27
BF38 |5 vss| V29
BF40 s vss| Va1
BF8 |\ss vss| V36
BGL7 |yss vss| V39
BRI |\,ss vss| V43
BG33 |yss vss| V7
B2 |\ss VeS| W7
B |\ss vss| W9
BHLL |\sg vss| Ve
BHI5 |\ss vss| ver
BHL7 |\ss vss| W8
BHL9 |\ss Vs Y1z
IO |\ss vss| Y38
BFr27 |\ss Vs Y4
BFBI |\ss Vs Y4z
B33 |\ss vss| Y46
BHB5 |55 vss) 8
BH39 |\ss
BHI3 |\ss

BH |vss vss| B&29

23 lyss vss| N24
D12 |\ss vss| A3
D16 |\ss vss| ADA7
D18 |yss

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

032 |\ss vss| Gla
D34 |\ss vss| HL6
D88 |yss

D42 |\ss vss| T36

D8 lvss

E18 |\ss vss| BG22
E26 |\ss vss| B&24
GI8 |\, Vs 22
@0 |yss vss| AP13
&6 lyss vss| M4
@8 lyss vss| AP3
G36 |\ss vss| APL
48 |yss vss| BE16
HI2 |\sg vss| BC16
I8 |\ss vss| B8
22 |\ s vss| BIz8
4 lvss

H26 |vss

30 |\ss

B2 |\ss

B84 |\ss

F3 |vss
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2 s =PP3V3_SUS PCH VCCSUS s =PP3V3_S0_PCH
» =PP5V_SUS PCH PCH VBREF_SUS Filter & Fol | ower s =PP5V_SO_PCH PCH VSREF Filter & Fol | oner - cc3 - CCSSC
1 mA SO-S5 (PCH Ref erence for 5V Tol erance on USB) 1 m (PCH Ref erence for 5V Tol erance on PCl) oo ZPP3VS SO PCH v 80 oo =PPLVOS SO PCH
2 2 4
R240lg 5 D2400 R241%g 5 D2400 C2475 i
5 NC%Z BATS4DW X- G % NC>?SZ BATS4DW X- G 1 C2486 |1 C2485
PPELY PPELY 0. 1UF L g 1UF
402 402 109% -1 10% M
1 1 2 25V 2 25V 402
PP5V Si V5REE ) V SO PCH V 3B 3B PLACE_NEAR=U1800. AG33: 2. 54nm
R 35 <1 mA SO- S5 N HES: 3 W <1 mA PLACE_NEAR=U1800. T34. 2. 54 - q =
C%413U§ E NRRE BASESTRUE Cc24 3:)% E MN&% %Eﬁ% HERGE. REAZTEEE" a2 samm ]
"5 f: — =PP5V_SUS_PCH V5REFSUS .. 3@2:: — =PP5V_SO_PCH V5REF n 2175 _=PP1VO5_S0_PCH VCCDI FFCLK D
oy 235
PLACE_NEAR=U1800. M26: 2. 54nm PLACE_NEAR=U1800. P34: 2. 54mm 2 =PP3V3_S0_PCH VCC3_3_HVCMOS C2413:Jé 1
= C2424 &
0. 1UF T
1% PLACE_NEAR=U1800. AF34: 2. 54nm
X7R- gagggl 2 =
PLACE_NEAR=U1800. V33: 2. 54nm
NOSAST P B 5" XIMDS B ) s _=PP1VO5_SO_PCH VCCI O CLK
- 0. 1UH Y
. =PP1V8_S0_PCH VCCTX_LVDS » , s _=PP3V3 S5 PCH VCCDSW. 2. =PP3V3_SO0_PCH VCC3_3_PCl C241%£2 i
0805 19% ——
6. 3V p—
NO_STUFF WOSTUFE | NO STUEF 'R2401 G492 l 2421 - &y 2
400 : 1 C2406 |+ C2408 0 % igﬁfﬂ PLACE_NEAR=U1800. AF17: 2. 54nm
220F L L g 010F —L ¢ 010F %0 cERy 2 X7 GERl 2 s
X5R- CE%MS‘{ 2 2 i%}{_ CERM 2 §7‘F{ CERM 2'&"0:1 PLACE_NEAR=U1800. T16: 2. 54nm PLACE_NEAR=U1800. BH29: 2. 54nm
603 0402 0402 PLACE_NEAR=U1800. AMB7: 2. 54MV = =
PLA 0. AVBT: 2. 217 s _=PP1VO5_S0_PCH VCCI O SATA
%@mﬂgﬁé%dgnAW7 2. 54mml
2 s =PP3V3_SUS PCH VCC SPI 2 s =PP3V3_SO0_PCH VCC3_3_SATA
l C241£b4 1 C24RJ|2Z 1
, =PP3V3_SO_PCH_VCOCADAC R2450 PP3V3 SO _PCH VOCA DAC F ., C2442 : 2423 : 195 19 ——
0 1UF 0. 1UF 6.3V , 6.3V ,
L 2 3 : R 8 oy oy
A VOLTAGES3. 3V 8w 2 XTR- CERM 2
402 0402 4
1/2’\?;‘” PLACE_NEAR=U1800. V1: 2. 54nm PLACE_NEAR=U1800. AJ2: 2. 54nm PLACE NEAR_UlBO A“I%RR‘UIBHE AC17: 2. 54mm C
) ) PCH VCCl O BYPASS
24 i%}_zo“lﬁé (PCH USB 1. 05V PWR)
3 19 2 s =PP3V3_SUS PCH VCCSUS GPI O 2 s =PP1VO5_S0_PCH VCCl O USB
X7R- CERM
0402
oLA o C2476 1 C2446
CEF»LE@H&EB—U&8§ u,z}:’ 1}‘8".;__ 1}8".;
6. 3V 6. 3V
CERM 2 CERM 2
402 402
PLACE_NEAR=U1800. P22: 2. 54nm PLACE_NEAR=U1800. P28: 2. 54nm
PCH VCCSUS3_3 BYPASS .
(PCH SUSPEND USB 3. 3V PWR)
2 s =PP3V3_SUS_ PCH VCCSUS USB 2 s _=PP1VO5_S0 PCH VCCI O ]
CRI Tl CAL
L2451
» =PP3V3_S0_PCH VCC3 3 CLK R2€f51 10UH 0. 12A-0. 360HM _ pp3v3 SO PCH VCC3 3 CLK E ., ! 8:21‘524 : 8:21{,%3 szo%% : : ?2F429 - ?8!3414 - %F407 - %F463
PP3V3 SO PCH VCC3_3 _CLK R 1 2 _ o X M p— N % —— —— 109 109 — 109 7
LA 2 EERE S e, 0603 LN e 1 23T T Rk ~ 0%, ~ 1% ~ 1%
VY VOLTAGESS. 3V 8abe ™ &5 o5 o5 o5 o5V
402 1 1
QiR o4 PLACE NEAR-L090¢ FRAR: S1ABY. vas: 2. sarm PR ATy 1
20% 10% L . 2. . 1
O I A = PLACE NEAR=ULER0, ANBAR2UR4B8! Ane7: 2. 54mm™
603 402
LA A REAE R eb 28 3874 B arm PCH VCCSUSHDA BYPASS 2o =PP1V PCH_VCCASW
B = 25 218 _=PP3V3R1V5_ SO0_PCH VCCSUSHDA B
To480" (PCH DPLLA PR C2441 C2420| C2428 C2426 |: C2456 |: C2496
(PCH DPLLA PWR) 1 1 1 1 1 1
o =PP1V05_S0_PCH VCCADPLL R2490 10UH0 12A-0. 360HM PP1VO5_SO_PCH VOCADPLLA F ., 0. 108 2208 —  22UF — ——1UF  ——1UF 10F
1 PP1VO5_SO PCH VCCADPLLA R 1 RECKIW DTH=O: 2 68 mMA cHRu 2 X5k CERMLY 2 )6,;_053“,?‘1’ 2 2 & 2 S 2 S
53 — : 0603 AGE=T 05V 402 603 603 402 402 402
1/ 16W VOLTAGE=T. 05V PLACE_NEAR=U1800. P32: 2. 54nm
M- LF CRI TI CAL NO STUFF - PLACE_NEAR=U1800, AC27; 2
02 —
‘ C24911|. | 2492 - PR *&gufé%xé%wu&%m 2 54
(Z = 1.2MM PLACE ON SHORT SI DE BEHI ND PCH) 20% %0‘;{“\, PCH VCCCORE BYPASS 868 acer: 2. s4nm™
Tt CE§M 21208 _=PP1V8_S0_PCH VCC DFTERM (PCH 1. 05V CORE PWR)
2 s _=PP1VO5_SO0_PCH VCC CORE
C2440
0.10F L
oV » C2460 1 12481 |+ C2482 c248 e
402 10UF —— —— 1UF —— 1UF 1 UF
PLACE_NEAR=U1800. AJ16: 2. 54nm 2N T T A% T 8%, 10%,
= XER 2 2 CERM 2 CERM —F CERM
603 402 402 402
PLACE NEAR=ULB00, AGD6: 2. B4
PLACE_NEAR=UL 4
FERED %%WU?BHF AI27: 2. 54an—‘

=PP1V05_S0_PCH

PLAGE AR AR R 688 b 28 amm
CRI T CAL B
10UH 0. 12/ 0. 360HM

PLACE_NEAR=U1800. AB36: 2. 54nm

PCH DPLLB PWR)

PCH VCCADPLLB Fil ter
(
PP1VO5_ S0 PCH VCCADPLLB

=PP1V05_S0_PCH V_PROC | O

218

PLACE, NEAR=U1800.
PLACE_NEAR=UL8Q

28 _=PP1V( P W
C2419:
1UF
518~
CERM

PLACE_NEAR=U18

402
00. AT20: 2. 54mm

PCH VOCI O BYPASS

PCH VOC3_3 BYPASS
(PCH PQl "3.3V PWR)

SYNC DATE=03/19/ 201

SYNC MASTER=D2 CLEAN
PCH DECOUPLI NG
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4

1

215 =PPVOCI O SO XDP CPU M cr o2- XDP
245 _=PPVOCI O SO_XDP
CRI TI CAL NOTE: This is not the standard XDP pi nout EAR=.
| . XDP PLACE_N =J2 . L2,
XDP_CONN Use with 921-0133 Adapter Flex to a0 24 11 _XDP_CPU TDO R2510 51 2 1 — 72500, 52:2. S4mm
s _=PP3V3 SO XDP ) J2500 support chipset debug. AR
DE40RC. 60DP- 0. 4V XDP  PLACE_NEAR=UL000. K61: 2. 54
No STUFFl M ST-SM 80 24 11 _XDP_CPU TDI R2511 51 > 1 i
sti(z 6 N o NN —Tmw o
u XDP PLACE_NEAR=U1000. H59: 2. 54
iew 89 24 11 XDP_CPU TMS R2512 51 2 1 ™
i o NMNA 7z
o 1 XDP_CPU PREO L OBSEN AQ ) N BSEN €O XDP PLACE_NEAR=U1000. J58: 2. 54nm
&> L Py 00 Py | | CPU CFG<16> 10 8 XDP_CPU TCK R2513 51 2
D o0 11 [Ty XOP_CPU PROY L OBSEN_A1 -— ool et OBSEN _C1 cPU Cree17> am o NN sz —zor D
M q ;. <™
) 00 XDP PLACE_NEAR=U1000. H63: 2. 54nm
(f;Sgp% l:":’iﬂS(B) o0 11 [T)—XDP_BPM L<0> OBSDATA_AQ —— 10 02 OBSDATA 0 CPU CEG<0> 1o 2 0 o0 24 11 _XDP_CPU TRST L R2514 51 2 \np L
5 11 TR XDP_BPM L<4> R2560 0 17\/\/‘\/2 50 11 [TRy—XDP_BPM L<1> OBSDATA_A1 = i 00 1: — OBSDATA_C1 CPU CFG<1> Pan B 5%  1/20W W 201
YoP BPM L<5 o BT T T T 00 =
o 11 [T <5> R2561 LAANA——r — 59 11 [Ty XDP_BPM L<2> OBSDATA_A2 ' 15 OBSDATA_C2 CPU CFG<2>
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2 (Oq—XDP_DA2_ USB EXTC CC L R2522 33 o 5% 120W W 201 ypp pap PCH GPIO#1 USB EXTC OC L < e = o402 98- 2516 Baa
- (_XDP_DA3 USB EXTD CC L R0523 33 AAA S s PCH 1 Oi2 Usb XD o0 L Janu Ry 24 10 (oo} XDP_DAO_PCH GPI 059 USB EXTA CC L R2590 0 innpz USB EXTA OC L
N —s—zew w201 Janu Ry J_ 26 19 ¢oOT}XDP DAL PCH GPI 040 USB EXTB OC L R2591 0 1 aapz o VEW W R USB EXTB OC L r
738
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s
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GO ditch P tl
e 55 PO PCH Reset Button Pl at f or m Reset Connecti ons
] o _=PP3V3_SO_SB PM
CRI TI CAL |s 1 8:21%'530 ° Unbuf f er ed R23%81 — LPC RESET L o
T, i 2710 PLT RESET L 1 2 — LPCPLUS RESET L 7
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50%333 402 1 C2630
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2 10 rm—PM PCH_PVROK B2 3 ; = 28, CRI TI CAL oW
D M- LF
GEL 1 1SDCCNN STATE_CHANGE RI O 1 5\%3{%1@8 R2(0386 02 — =ENET RESET L 2
" > U268&" PLT RST BUF L 1 2 ENET RESET L D
2 v ]:E75 \SE: UE % -_|
1/ 16W
I 3 'R2680 Meos"
Q640 C2680 : 100K — =TBT _RESET L oD
SSMBN15FEAPE 0.1t — iow T aar
59 sore63 o CE§R\32 22/10:-2LF R2(0388 Series R on Pg38, R3803
by O 402 AN AP_RESET_L oo =
640 201, < - 5% ) S ’
SSMBNLSFEAPE, w |  snoow state aumee v O] B o 1 Mig‘y R2(393
C SOT563 i?(D © S = 1 2 BKLT PLT RST L oD &
5%
1 qoomSDCONN STATE crance sic O AT o VEW
) < 402
. —pPava S0 RSTBUE Buf fered CPU reset
LPC 33MHz O ock_Series Term nati . PR
ocC eries Term nation 22630 JUL
PLACE_NEAR=U1800. N52 R2655 372019 18 175 ZPP3V3 SO PCH GPIO 1 IR 2 2 sc704 PLT RST CPU BUF_L CPU RESET L
w10y LPC_CLK33M SMC R 2 LPC CLK33M SMC o - o ™ - 1T RRE BT = oD 2
5w o NC 'R2690 VTT pul l up on CPU page
i R226256 C2690: s 100K
" LPC CLK33M LPCPLUS R PLACE_NEAR=ULS00. PSS | 2 LPC CLK33M LPCPLUS 7 a3 02 Q2630 0. 1P — NC 1/16w
= e T iR el
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B System RTC Power Source & 32kHz / 25MHz Cl ock Gener ator PCH ME Di sabl e Strap
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VDDl O_25M B: Ethernet power rail for XTAL circuit. No Coin-Cell: 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.
: i ; . _=PP3V3_S5_SYSCLK c
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oy oY oy 202" 205°F R to reduce VBAT draw. G™ S[3
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C%26p%5 R2§05 " 25wz e[ g TP SYSCLK_CLK25M ENET T -
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BOM GROUP BOM OPTI ONS
HUB_ALLREM HUB_NONREML_0, HUB_NONREMD_O
HUB_ 1 NONREM HUB_NONREML_0, HUB_NONREMD_ 1
USB MUX FOR LS/ FS | NTERNAL DEVI CES e e T e
HUB_3NONREM HUB_NONREML_1, HUB_NONREMD_1
NON_REM 1 : NON_REM 0 STRAP PI N CFG
BYP, =U2700. 36: : 2 = -
D 26 s =PP3V3 S3 USB HUB BYPASS=U27000. 5: : SMM ASSTURTOO. 361 2 % ; 0 ALL_PCRT: AREE%@ABLE D
? B} 138 R N AE A0
C2700 * C2701 ¢ 1 C2702 + C2703 CANNOT | NDI CATE ALL 4 PORTS ARE NON REMOVABLE ON USB2514B VI A STARPPI NG PROGRAM NON_REMOVABLE DEVI CE REG STER 09H
4. 7TUF —— 0. 1UF —— —— 0. 1UF —— 0. 1UF
200 —— 0% —— —— io% —— 0%
Seon 2 xR cem 2 2 S cerm 2 3w cerv
603 G402 0402 0402 BOM TABLE
J_ PART# QryY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM COPTI ON
BYPASS=U2700. 10: : 2MM CRI TI CAL
= BYPASS=U2700. 29: : 2MM 33850824 1 USB HUB 2514B u2700 USBHUB2514B
BYPASS=112700. 23: : 5MV BYP sassoe23 | 1 | use Hue 25138 w2700 CRITICAL USBHUB2513B
VDL CRI TI CAL
C2704 * C2705 * C2706 * PPUSE HUB2 ve 33850983 | 1 | use HUB 25128 12700 USBHUB25128
RO 018 —— 0. 18 WL W OTFEg. 21 15" MBP ENG NEERI NG USE USB2513B PRODUCTI ON: USE USB2512B
L or S 2 o 2 NETRE U 0 2 L @713 |+ 2714 MBP OG ENG NEERI NG USE USB2514B PRODUCTI ON: USE USB2513B —
603 0402 PPUSB HUB2 VDDLV8PLL [ ToF
: VARSI 2 T
1 RILES BYPASS=U2700. 5: : 2MM o[ F[F| R R]8] ] 3] vermae=ev L2711 [ ca712 [P MReew |2
- 4. 000002, 16pE BYPASS=U2650. 23: : 2MM —vos3 5 & 05, LUF e
N [ 2 o ceru 2 jen
e § S
CRI TI CAL 2 |4 CRI TI CAL SYMVER 1 © J_ ¢ =PP3V3_S3_USB_HUB , -
u2700
— CZZS%E * % % t ?82;10 USBE2513B = | NGSTURF || NOSTUFF | NGSTURE || NOSTURF JNOSTUFE || NOSTUFF
5% 5% R2701 o R2716 |"R2717 R2718 ['R2719 R2722 R2723
O R217M00 2 Y . 100 USB HUB TEST u | est USBOM DN/ PRI Of S w2 USBHUB. DNL N 10K 10K 10K 10K 10K 10K
HUBLNOREML_1| [ HUB_NONREND_1 oanz L : 4 o4t MT - =V <o BLUETCOTH FOR 15" MBP & MBP OG $ew $iew iew $ew $iew $iew
. s J_ 5% USB HUB RESET L 26 . USBDP_DN1/ PRT_DI S_P1 USBHUB DN1_P & VE- L VE- L VE- L VE- L VE- L VE- L
C R2702 R2703 L P L L yisw 2o USBHUB RESET L 264 RESET 2 02 2402 2402 2402 2402 2402 C
10K 10K - - - - 3 USBHUB DN2 N
o 5 CHNK%%FCAL i USB HUB XTAL1 33 | XTALI N OLKI N ﬁ:g&%; gifg 27':'; T UseHUB DO P ° % TRACKPAD! KEYBOARD FCR 15" MBP & MBP OG
yasw asw USB HUB XTAL2 32 | xTALOUT - - = oz 20 __ USBHUB DN3 N
402 , 2 402 6
USBDM_DN3/ PRT_DI S_MB USBHUB DN3 N 9 26 26 9 USBHUB DN3 P
USB HUB NONREMD 28 - -0 <O .
SUSP_I ND/ LOCAL_PYR/ NON_REND | (00 e o™ o) o g 7 USBHUB DG P . SMC DEBUG PORT FOR 15" MBP, IR for MBP OG
22 <
USB HUB NONREML SDA/ SMBDATA/ NON_REML nel e USBHUB DN4 N & NC FCR 15" MBP, SMC DEBUG PCRT FOR MBP OG - ﬁs:ﬂ: m s
HUB_NONREML_O HUB_NONREND_O USB HUB CFG SELO 24 | SCL/ SMBCLK/ CFG_SELO NC® USBHUB D\4_P a0 ' 0
R2704* 'R2705 B _HUB CFG SEL1 25 | HS_I NDJ CFG_SEL1 PRTPWR1/ BC_EN1*| 12 TP USB HUB PRTPWRL 26 9 —_USBHUB DN2_N
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB PRTPWR2 7
> | _ JSBHUB_DN2_P
110w iew N PRTPWR3/ BC_EN3* | 18 NC USB HUB PRTPWR3 ; =PP3V3 53 USB HUB 026 e
Ve LF freat
02, , 402 Ro. Nl 2o B _HUB_PRT] )
isw |pu  OCSI*pyi2 TP USB HUB OCSl X
o' |pu  OCS2*R7  NC USB HUB OCS? ; |1?02K708 —
= |pu  CSC3*[y®  NC USB HUB OCS3 ; 5%
| PU Nc[ 22 NC USB HUB ocs4 : e
, 402
RBI AS|_35 USB _HUB RBI AS
15" MBP USES 197S0181 FOR Y2700 DUE TO HEI GHT LI M TATI ON 2
USB HUB VBUS DET
MBP OG USES 197S0284 FOR Y2700 TO SAVE COST VBUS_DET RTTCAL
OKPLUS_WAI VE=Ndi f Pr_badTer m USBDM_UP|_3C USB HUB UP N Ye:im SR 'R2709
USBDP_UP[ 31 USB HUB UP P Ye:im SLEN 12K TO CONNECT TP/ KB TO PCH XHCI
1%
THRM PAD Phow NOSTUFF R5701 & R5702, STUFF R2720 & R2721
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o1 19 (@) USB EXTB EHCL N M w2760 Y- USB EXTB N &> @ o
A Pl OUSREE SYNC _VASTER=D2 KEPLER SYNC DATE=01/ 13/ 201 A
USB EXTB XHCI P 7 TN = =
PCH PORT 1 (XHCl) é?@—usa T8 Xt N 5 : CRITI CAL mia
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7 SEL=1 CHOOSE USB XHCI PORT o
4.18.0
NOTI CE OF PROPRI ETARY PROPERTY:
— THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 27 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 26 O: 99

8 7 6 5 4 3 2 1

WWW . AlISaler.Com



PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
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as isolating the CPU s SM DRAMRST# out put fromthe SO DI MM when necessary. 11450376 : S UM 65 2K 3 0102 0 Res21 PPDDR: 1V35
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CRI TI CAL FLVSCPU EN L L CRITICAL OM T_TABLE p SOT- 563
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R2817 1
1 O 2
5%
1/ 16W
Miob"
Step | | SOLATE_ CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L |CPU MEM RESET_L MVEM RESET_L MEWTT_EN |P1V5CPU_EN
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must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L. N R R 1T 1 N woLe o PaRT
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5 jf MEMB A<15> 0% s N/ Toos" [ A8 ne w o s0 e VEM B A<1B> 38 |y WO [P NG = svssse s MEM B ASIB> 38 |g weToos [ = MEM B_A<15> I8 | mis o -y
2% MEM B BA<1> 33 |gno cs* |8 MEM B CS L<1> ., MEMB BA<l> 33 |gy cs LB MEM B L<l> ., _MEM B BA<i> 33 |gpy cs LB MEM B MEM B BA<1> 33 |gng cst BB MEM B CS L<1> ,, 55
$% _MEM B BA<O> K9 gy cke [ GIOMEM B _CKE<1> j gz MEM B _BA<0> K9 |ga1 cke [ [GLIOMEM B _CKE<1> j ZZ MEM B _BA<0> K9 |ga; cke [ GLOVEM B MEM B _BA<0> K9 |ga; ke [GLONEM B _CKE<1> ;4 5
w3 MEM B BA<2> J4 |pap «|.F8 MEM B_CLK_P<1>., . 3%& BA2 «|F8&_ MEM B P<1>., o EM BA2 «|F8 MEM B o SYEM B BA<2> J4 a2 x| F8& MEM B QLK P<1> ., ., .
%% MEMB RAS | F4]pase ¢ pE MEM B CLK Nel>, . MEM B RAS L Fé | mas o (B MEM B Nel>, .. MEMB RAS L Fidmas o B VEM B VEM B_RAS L F4pas o B MEM B CLK N<1>; 5 o
0% MEMB CAS | Gidcas AL 90 32 31 a0 12 M B L &1 cas AL 20 32 91 20 02 M B L & cas ” M B Lo casr D——m
Gy MEMBVE L My TR NG a0 MEM B VE L Py TR NG ooz o0 ; VEM B VE L FAJ v Faz< NC oo MEMB VE L My A< NC
43 VEM B ODT<1>@ | cor ve| [Ene wsr s VEM B ODT<1>@ | cor | PG v MEM B ODT<1>@ | cor | Pne MEM B_CDT<1>@ | cor | PG
2 F = = 2
Z HECS PRI NS RN RIS
vss VSS! —XNC vss VSS! —XNC vss VSS! —XNC vss VSS! NC

89 32 m 30 _PPOV75_S3_MEM VREFDQ B

89 32 m 30 _PPOV75_S3_MEM VREFCA B

a0 33 ;1 20 _PPOV75_S3_NMEM VREFDQ B

a0 33 ;1 20 _PPOV75_S3_NEM VREFCA B

a0 33 ;1 20 _PPOV75_S3_NMEM VREFDQ B

a0 33 ;1 20 _PPOV75_S3_NEM VREFCA B

a0 33 21 30 _PPOV75_S3_NMEM VREFDQ B

a0 33 21 30 _PPOV75_S3_NEM VREFCA B

=PP1V5R1V35_S3_NEM B ; 5 o =PP1V5R1V35_S3_NEM B 4 5 o =PP1V5R1V35_S3_NEM B 4 50 o =PP1V5R1V35_S3_NEM B 4 5 o
1 1 1 1
32471 Cc3248:| |1 C3249 G230 C3258 C3259 G3267 ] C3268 : G320 c3278: |1 c3279
T To ARA S 0.470F —— —-0_47UF T o 1T o 0. 4708 0. 47UF 9% S ARA S 0. 470F - 295 S AAR o 0.47YF —— -0 47UF
e O T e e O ) e Y cmogt 2| 2)9]8|8[8|9(2|22| E[88]d) 8] 3] wgumn B e cmegt 2| 2)2(8)8(8|9]2|2)2] E[8)0[d) 0] 8 cpuent 2 et 2| 2|3|8(8|8|92|¢ S| F|o|e|d af 2 0 I P A
'\601 201 '\601 201 '\601 Cﬁl_?é/l '\601 201
L VDD VDD i) L VDD VDDO (rzs VDD VDDO (rrs VDD VDDO i)
r LLS = LLS = r LLS LLS
% _MEM B A<O> K |po OM T_TABLE g g NE | w0 s o301 VEM B A<O>  Kd | po OM T_TABLE g2 | w0 523012 _VEM B A<O> K4 |z OM T_TABLE g2rmNE | MEM B_A<O> K4 | a0 OM T_TABLE p2rNE |
5T VEM B A<ls 18 | m u3240 Ve NEM RseT L » o vy MEMB A<I> 18] U3250 > >}W<M§M RESET L gomi MEMB A<l> 18]y U3260 > > \FeNEM REsET | g s MEM B A<l> L8 |y u3270 z >L_N3XbEM RESET L
2% NEM B A<2> L4 | DDR3- 1333 RESET = o MEM B_A<2> L4 | p DDR3- 1333 RESET* p— WM DESE = 20212020 MEM B _A<2> L4 | a DDR3- 1333 RESET* B X229 \EM B A<2> L4 |a DDR3- 1333 RESET* 27 28 2
PITVEM B A<4> K3 |3 (SY;BV(E;QZ) pw| B4 MEM B DQ<33> ,,, _MEM B A<4> K3 (SY;BV(E;QZ) ow| B4 MEM B DO<41> .., _NEM B A<4> K3 | a3 (SY;E\‘/(E;QZ) b B4 MVEM MEM B A<4> K3 | a3 I pw| B4 MEM B DQ<57> .,
08 MEMB A<3> L9 [ poi| ©8 MEM B DQ<32> .., MEM B A<3> L9 | b8 MEM B DQ<40> 5, _MEM B A<3> L9 [py b B MEM B - MEM B A<3> L9 |pg ( ) b B _MEM B_DO<56> .,
FT MEM B A<6> L3 |5 pe| 3 MEM B DQ<35> .., _MEM B A<6> L3 |u5 pe| 3 MEM B DO<43> ,, 5, _MEM B A<6> L3 |5 pe| S _MEM B_DO< ° MEM B A<6> L3 | g oS _MEM B DO<59> .,
%% _MEM B AE> M | p@e[® MEM B DO<34> 12, MEM B A<5> ™ | pe| 9 _MEM B DQ<42> o ,, _NEM B_A<5> M |5 o 9_MEM B MEM B_A<5> M |6 ol MEM B DO<58> .
2% _NMEM B A<8> M8 [,7 NF/ Dl B4 VEM B DQ<39> S w _NMEM B A<8> M |7 NF/ D4 E4_VEM B_DQ<47> %1 NMEM B A<8> M |7 NF/ D B4 VEM B b NMEM B_A<8> M8 [,7 NF/ D B4 VEM B_DQ<63> 4,
o NMEM B_A<7> N9 |pg N/ Dos| E9_VEM B_DQ<38> 5., MEM B A<7> M0 |48 NF/ DOs| E9_VEM B_DQ<46> hros _VEM B_A<7> N | g N/ DOs| E9_VEM B_DQ<5 o NEM B A<7> N |ag NE/ D[ E9_VEM B_DQ<62> .,
B g MEM B A<O> M |y N/ DS D2 MEM B DQ<37> ;5 MEM B A<O> M |9 NF/ D5 D3_MEM B DQ<45> .., MEM B A<9> M|, NF/ DGs| D3_VEM B i MEM B_A<9> M |ag NF/DGs| P2_VEM B_DQ<61> 4,
0l MEM B A<10> 8 |moap e/ DQ7| B8 VEM B_DQ<36> ;. _MEM B _A<10> M8 | mo/ap NF/DQ7| B8 MEM B DQ<44> 5, _MEM B _A<10> M8 | a0/ ap NF/ DQ7| E8_VEM B 3 MEM B _A<10> 8 |10/ AP NF/ Dr| B8 MEM B DQ<60>  ,,
Y MEM B A<11> M8 | a1q ° MVEM B A<11> M8 | MVEM B A<11> M8 |aqg MVEM B A<11> M8 | a1
5%, MEMB ASI2> @ | jp/pc: O M B B heds ¥ MEM B A<12> Ko | xz) ac Ve, RoeZ % MEM B A<12> 1 | my e O S e b Do Res 17 MEM B A<12> K5 | xz/pcr DOS| o NEM B DS ez i
2% TMEM B A<13> M | a3 s o MEM B DB Ned> 40 “VENV B ACT3> W | A oes > VEM B DOB N<5> oo "\ EN B ACI3> W | pa e > VEM B DOB N<6> ;oo Ty VR AC13> W | oa oo > VEM B _DOB N<7> 4 o0
$E_MEMB A<14> N8 |aq DM TDGs| B8 009 0012 _MEM B A<14> N8 | aqg DM TDGS|_B8 w09 m 2012 _MEM B A<14> N8 | pg DM TDGS|_B8 MEM B_A<14> M8 |a1a DM TDGS|_B8
i e L e L e L s L
23 MEM B A<15> J8 a5 NF/ TDGs* [ A8, e 00 32 31 30 12 _VEM B_A<15> J8 |15 NF/ TDGs* [ 28 ¢ 0032 313012 _VEM B_A<15> J8 | p15 NF/ TDGs* [ 28 e MEM B_A<15> 38 | a15 N TGS [ A e =
%3 _MEM B BA<1> 33 [gao cs* |8 MEM B CS L<1> 5 MEMB BA<l> 33 |gy cs LW MEM B CS L<1> ,,,, MEM B BA<1> I3 |pgpg cs+ LB MEM MEM B BA<1> I3 |gag cs LB MEM B CS L<1> .,
9§ % M B_BA<0> K9 |ga; cxe [ GIONEM B_CKE<1> Z ;? M B_BA<0> K9 |ga; oke [GLIONEM B_CKE<1> z ;Z M B_BA<0> K9 |ga; oke [GIONVEM B_CKE<1> "5 M_B_BA<0> K9 |ga1 cke [GIONEM B _CKE<1> 4, 5 o
L o9 J4 2 90 J4 2 J4 J4
pf MEMB BA<2> % e k| 8 VEM B CLK_P<1> .. o oo B BASZ> 7 je K| F8 VEM B CLK_P<1>,, o oo B BASZE =2 e k| F8 VEM B CLK_P<1>.. o, i B BASZE =2 e | F8 VEM B CLK_P<1>.. . of
$3 _MEM B RAS L Fi]pase ¢ pE MEM B CLK Nel>, . MEM B RAS L Fé | mas: a¢ b MEM B CLK N<1>, .. MEM B RAS L Fi{mas o LB _MEM 5 MEM B RAS | F4{pas o (B MEM B CLK N<1>,; 5 o
28 MEMB CAS | &cas L wsnmwi: MEM B CAS L G4 case L wsuso: MEMB CAS L G case L MEM B CAS L ] casr L
% MEMB VE L Hjue TN w05 002 VEM B VE [ PR yee RN w0 a2 VMEM B VE [ PR yer RN w053 202 VEM B VE [ PR yer NS
B ek =X =X =
gé;gwm NC %(NC w032 a1z VEM B ODT<1>@ | cpr NC %%Nc %0520 2 VMEM B_ODT<1>@ | cpr NC %%Nc _MEM B_ODT<1>R |cpr NC %}Nc
F16NC 2Q =0 NC =0 NC 20 _)6NC
VSS! X NC vss VSS! —XNC VSS! —XNC vss VSS! LESNG
8313 jsaleleleslziz|ls| Blalalg)s a[x(als|g s fslzizleslziz(sis| 8la|el3)s
A SDRAM Bypassi ng (NOTE: 2x 2.2uF and 3x 0. 1uF per chip)
SYNC MASTER=D2 KEPLER SYNC DATE=01/13/ 201
2111 C32201:| C3221:| C32301: C3231: 1 C3203 |1 C3204 |+ C3205 | 1C3214 |1 C3215 |1 C3223 |1 C3224 |1 C3225 [1C3233 C3235 Y-
2UF — 2720F L 2720 L 22U L 20U L L g duFT Lo 1uF g iU L g iF L0 10 0 1UF ¢ 1UF L0 1UF L0 1UF - 1UF DDR3 SDRAM Bank B 2 OF 2
BT BT 8% 7] BT BT T 8% T, &% T, &% T T, &% T, &% T, 8% T, &% T, &% T, &% n
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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, \E
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=PPOV75_S0_MEM VTT_A

RP3305 3¢
MEM A CS L<1> L 8
= BENMMpgggéL/\w\/\/—wj
12 MEM A_A<O> 36 2 AL 5% 1/32W 4X0201 1 C3300
e ™ VEM A A<7> RP3306 36 7 5% 1/32W 4x0201 0_047UF
- ™ VoS RP330U3 36 1 NN\~ 5% 73w axozo1 S A
z ™ NVEM A—BAZO> RP3302 36 . A% s 5% 1732W 4X0201 So XeR L
[anot MVEM A ODT<0>  RP330T 36 NN~ 5% Trew ax0z01
z a VEM A A<15> RP3305 36 m 7 5% 1/32W 4X0201
) (s VM A BAcls RP3303 36 - , 5% 1/ 32W 4X0201 1 C:3302 1 C:3303
s A RP3307 A% 5% 17/32W 4x0201 Q5,2 7 UF 05,4 TUF
12 MEM A_A<14> RPI306G 36 3,\/\/\/ 6 > i " 28% . 28%
™ 36 1 g 5% 1/32W 4X0201 CERM X5R- 1 CERM X5R- 1
12 [T NMEM A _A<8> AN\ S5 T 3aW AX0701 —|_ 201 T 201
- o MEM A_A<12> $§§83 36 S AN o
e 36 4 5 % %0201 1 1
2 ry—MEMLA_A<9> RP3302 A% 5% 1732W 4X0201 C343;0|‘:1 C343;0|§
» o MEM A_BA<2> 36 3 AANS Jit TV gpir 7Y
12 [T MEM A_QDT<1> RPS3U4 36 s AN 6 % TSPW 4x0201 —F &am xsR 1—F S xor 1
LA RP3303 36 5% 1/32W 4X0201 261 ] 201 j
MEM A _A<4> S
2 D IMEMAAsd> RP3304 36 1 V.V 5% 1732w %0201
12 D = = A 5% 1/32W 4X0201
. NVEM A A<ls RP3307 36 7 020
- ™ MEMALS1> RP330Z 36 4’\/\/\/ 5 5% 1732W 4X0201 1 C3306 |: C3307
N [anY NEM A Acrs RP3303 36 5 .V.V\V\o 5% 7732w %0501 0. 470F 0. 47UF
™ I\/EM_A_A<2> RP3307 36 1 W\/ 8 5% 1732W 4X0201 %9/% %9/%
O VEM A A<3> RP3305 36 4 V.V o 5% 1732w %0201 2 GRMER L |2 GERMOGR 1
2 o LA A% 5% 1732W 4X0201
1
o MEM A A<13>  RPS307 36 4, ., s g};ﬁ?
LA RP: s 5% 1/32W 4X0201
12@%%%#\/\/\/7 S T IIW 00T —FCEVRstRl
» o MEM A A<10> 36 4 ANANS 21
N 1A RPSSUL 36 3 6 5% 1/32W 4x0201
@—M—L_W = = 36 1,V Vg 5% 1/32W 4x0201 g
12 [T MEM A _CS | <0> RP3306 AN\ -
36 3 6 5% 1732W 4X0201 1
12 O MEM A A<11> A% 5% 1/32W 4X0201 8:0343;%)9
T
CERM X5R- 1
201
« =PPOV75_S0_MEM VTIT_B
v > MEM B opr<0>  RP3322 36 » 7
. VEM B A<13> RP3325 36 1 AAA g 5% 1/32W 4X0201 1 C3320
™ 1B 5% 1732W 4X0201 0. 47UF
v oD MEM B A<1s>  RPS328 36 s AL v
z |\/EM_B_A<11> RP3325 36 2 7 5% 1732W 4X0201 —|; CERM X5R- 1
[ann 1B_ NNN—sw% 1732w a%070T 201
» MEMB CAs L RPS328 36 2, ,, 7
M B A<ls RP3325 36 3 6 5% 1732W 4X0201
2 rm—ME A% 5% 1732W 4X0201

MEM Cl ock Term nati on

C3355 ¢

3. 3PF -

PLACE_NEAR=U3000. F7: 3. 2mm 220 2
M
201

201

90 31

30

%0y MEM B CS L<0> RP3320 36 2, ,\\ 1 _ ] 1 C3322 |+ C3323
Pl ace RC end termination after |ast DRAM %0 a2 12 oy MEM B_A<14 RP3326 36 4 5 2; 1;3; 4X0201 0, 47UF 9, 47UF
Pl ace Source Cterm at neckdown at first DRAM w31 50 12 Ey— VEM B A<Q> RP333U 36 2 ANNT 4X0201 2 Nowxsr1 |2 Nawxsr 1
w w01y MEM B BA<2>  R°332U 36 3 6 5% 1732W 4X0201 201 261
1B RP3330 36 1 g 5% 1/32W 4x0201
C3351 w2 % 12 rmy— MEM B_BA<1>
R3350 0. 1UF w31 3 2 (my MEM B_A<d> RP3330 36 5 Vs 5% TTSZW 470201
%02 Ep—MEM A CLK N<O> o 3 2 1|2 s gy MEM B CS 1<1> RPSS2% 36 4,075 5% T752W 40201 1C3324 |1 C3325
% 21 2 12 [Ty NVEM B A<6> RP332Z0 36 2 7 5% 1/32W 4X0201 0.047UF 0.047UF
C3350 %0 31 30 12 (TR MEM B_A<12> RP3324 36 1 § 5% 17S2W ax0201 2 %éEQI:M Xs5R-1 |2 %éEQI:M X5R- 1
3. 3'35'\,:,“_ % 21 %0 12 [T MEM B A<9> RP332Z0 36 3 6 5% 1/32W 4x0201 201 301
PLACE_NEAR=U2900. F7: 3. 2mm ,2}/ . o 5 5% 1732W 4x0201
Y 8
5

%0 28 12 [T, MVEM A _CLK P<0>

w2 1 > MEM A CLK_N<1>

90 29 12 M A K _P<1>

%0 30 12 [TR). MEM B_CLK_N<O>

MEM B_CLKO_TERM R

C3360: S
PLACE_NEAR=U3170. F7: 3. 2mi- SPE —— 201
25V 2
CERM
201
90 30 12 M B K_P<0>
C3366
0. 1UF
%0 31 12 [TR). MEM B _CLK N<1> MEM B CLK1 TERM R 1H2
C3365 : sy =
3. 3PF 201
PLACE_NEAR=U3270. F7: 3. 2mm 2% 2

%0 31 12 [TR). MEM B_CLK P<1>

90 31

90 31

90 31

90 31

90 31

90 31

90 31

%0

%0

30

30

30

30

30

30

30

31

31

™
%0 31 30 12 (TR IVE

- EMM%W\,W_
2 Ty NEM B A<7> 36 1 5% 1732W 4X0201 ¢

» —MEM B_A<5> RP333U

36 4

NNN~—55% 73w axozo1 1 C3326 |1 C3327
/\/\/\/6 5% 1732W %0201 0. 47UF 0. 47UF
% %

RP3324 36 3 ) ;

MEM B A<3>
2 [ TR Ao RP3324 36 > VNN ——s% 173w as0z01 39 7
12 [T VEM B A<2 RP3375 % 4/\/\/\/ S T IIWA%0Z0T 2 GERMXGR 1 2 GERMXGR 1
v om—MEMLB A<8> A% 5% 1/32W 4X0201

MEM B BA<0>  RP3320 36 4 5
O VEM B Ac10>  RP3320 36 1\ g 5% 73w axent : 94%%?
. o VEM B RAS L RP3322 36 VWA 5% 1732W 4X0201 5o

12

2
5% 1732W 4x0201 2 Hovxsr 1

L RP352Z2

36 4

5 5% 1732W 4X0201

RP3328

12 M B T<1> 36 4 5

@_NL-_-QNEM B CKE<1> RP33Z8 36 3/\/\/\/\/\/\/ 5 5% 1732w axoz01 1 |! C33%'(:)
M B W —|—2

5% 1732W 4X0201

SYNC MASTER=D2 KEPLER

SYNC DATE=01/13/201

TTTLE

DDR3 Ter m nati on
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s _=PP3V3 S3 VREFMRGN

NOTE: Must not

buffers at

once or

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

PLACE_NEAR=J2900. 1: 2. 54mm

VOLTAGE=0. 75V

”/snw PLACE_NEAR=R3403. 2: 1nm

PLACE_NEAR=J3100. 1: 2. 54mm

POV75 S3 MEM VREFDQ B

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

1% PLACE_NEAR=R3405. 2: 1nm

PLACE_NEAR=J2900. 126: 2. 54nm

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

M N_NECK_W DTH=0. 2 mm

TAGE=0. 75V

1% PLACE_NEAR=R3409. 2: 1nm

PLACE_NEAR=J3100. 126: 2. 54nm

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

VREFDQ LDO_DA
oM T DQ LDO_DAC
R3418 os s _=PPVTT_S3 DDR BUF R%gg:‘)
L HORT,  PP3v3 3 VREFMRGN DAC . S 10nA max | oad
nae M N-RECKW BTHEO. 3 DDRVREF_DAC DDRVREF_DAC
Nae o VeTeRav C3400 * 1 C3401 DDRVREF_DAC
402 2. 2UF CRITI CAL C3403 * of B0z
20%
v DDRVREF_DAC 0. 1UF —— — Vi Wnx4253 4
402-LF 402 LB4OO 10V 2 + ucse 133
8 cer VREFMRGN DQ SCDI MVA BUE
VDD 02
@ [T =1 2C VREFDACS SCL SCL vsp  VOUTA[L VREFMRGN SODI MVA DQ :/F?LF
14 @y 2C VREFDACS SDA 7lspa X vourslz VREFMRGN_SODI MVB_ DO 02
wn
a0 g vourcl4 VREFMRGN_SODI MVB_CA
Addr =0x98(VIR) / 0x99(RD) 01 VouTDls VREFMRGN MEMVREG FBVREF REFDQ LDO_DAC
D NOTE: MEMVREG and FRAMEBUF share R%gé)S
3 a DAC output, cannot enabl e DDRVREF_DAC i
both at the same time! 'R3401 11ew
100K VE-LF
am T 5% 0 P
R3419 i i/gi'f‘év REFDQ LDO_DAC
= 2
L HORT,  PP3v3 S3 VREFMRGN CTRL R3406
None M NREGKOW DTHEO. 5 1 VREFMRGN DO SOOI MVB_BUE L 2
Page Not es E RS boRvRER pAc cR T AL :
: : : 402 3203 1 | DDRVREF_DAC iew
Power aliases required by this page: 0. 1UF —— VCC 402
- =PP3V3_S3_VREFMRGN EC U3401
- =PPVTT_S3_DDR BUF o PCA9557 REFCA: LDO_DAC
- =PPDDR_S3_MEWREF o) poLs NC DDRVREF_DAC R3409
F—x 1
P - pe - 3la0 paf7 VREFMRGN DO SODI MVA EN '1?030102 200
28 Vrerpacs sa ) P Addr =0x30(VR) / 0x31( RD) da pelo  vREFIRON DO S0 M EN e
o= = = 5 10 VREFMRGN _CA_SODi MVA_EN [Pt
A2 P M- LF
- =1 2C_VREFDACS_SDA pal 1 VREFMRGN CA SODI MVB_EN , 402 DDRVREF_DAC
C - =1 2C_PCA9557D_SCL N VREFMRGN NEMVREG EN C3404 *
- = 0. 1UF
| 2C_PCA9557D_SDA " | 2C PCAS557D SCL dsal ez VREFMRGN_FRAMVEBUF_E! = 20% —T— “
BOM options provided by this page: 41 By—=1 2C PCA9557D SDA 2ISDA P71 s NC oy 2 VREFMRGN CA SCDI MVA BUF
DDRVREF_DAC - Stuffs Apple margining circuit. THRM RESET* |15 1/ 16W
VREFDQ LDO - LDO outputs sent to DQ inputs. PAD D VELE
VREFDQ LDO DAC - Margined LDO outputs sent to DQ inputs. ~ @
VREFDQ ML_MB - CPU mar gi ned DDR vol tage divider sent to DQ inputs. REFCA: LDO_DAC
VREFDQ ML_DAC - DAC nargi ned DDR vol tage divider sent to DQ inputs.
VREFCA: LDO - LDO outputs sent to CA inputs. Rs;goll
VREFCA: LDO_DAC - DAC nargi ned LDO outputs sent to CA inputs. =
25 [y PCA9557D RESET L DDRVREF_DAC
'R3407
RST* on 'platformreset’ so that system To0K
wat chdog wi || di sabl e margining. 59
A . . VEE v
NOTE: Margining will be disabled across all 5402
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soft-resets and sl

eep/ wake cycl es.
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28 29 33 89

30 31 33 89

28 29 89

30 31 89
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PLACE_NEAR=R3421. 2: 1nm i 402
1/ 16W
M- LF
, 462
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= DDR3 (1.5V) 7.70nV per step
o _=PPDDR S3_MEM/REE DDR3L (1.35V) 6.99nV per step er ond REF_DAC
CRI TI CAL PLACE_NEAR=Q8420. 3: 1mm - 'R3413
VREFDQ ML_MB PLACE_NEAR=Q420. 3: 2nm VREFDQ ML_MB R3412 %QOK o Requi red zero ohmresistors when no VREF nmargining circuit stuffed
Q8420 VREFDQ ML_NB 'R3441 15 Lo PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOV OPTI ON
SSMBNL5FEAPE + C3440 1K M- LE 5 402
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16V - —
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Ry Pow
MFE-LF
, 02
MEM A VREF DQ MEM B VREF DQ | MM A VREF cA MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef) a2 KELLER
DAC Channel : A c c D D DDR3/ FRAMEBUF VREF MARG NI NG
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e I nc 051-9589 | D
Nomi nal val ue 0.75V (DAC. 0x3A) 1.5V (DAC Ox3A) 1.267V (DAC. O0x8B) ® 4 18.0
Mar gi ned target: 0.300V - 1.200V (+/- 450nvV) 1. 000V - 2.000V (+/- 500mv) 1. 056V - 1.442V (+/- 180nmv) NOTI CE OF PROPRI ETARY PROPERTY:
DAC range: 0.000V - 1.501V (0x00 - O0x74) 0. 000V - 3.000V (0x00 - O0x74) 0.000V - 3.300V (0x00 - OxFF) FHEPRN AN PROPERIY GM-APRLE | N, © &
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +3.4mA - -3.4mA (- = sourced) +61UA - -61uA (- = sourced) +6.0mMA - -5.0mA (- = sourced) || TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 34 OF 132
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0201
NOSTUFF OM T_TABLE NOSTUFF PLACE_NEAR=J3501. 17: 2. 54WM
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~ oo 1
o i
P - SRS
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SeET 1 3532 2lv- 3510 M4 e| USB BT WAKE N =
o —L oo FERR 120- OHM 1. 5A o
21 — o 0402-LF 3USB102ZLE
e 2 3% | eiace ear-aasor. 27: 2. saw N USB BT P
- BTPWR S3 D6 USB BT N
= = L3506 ) .
B = , . 10 |sEL B8 Supervi sor & CLKFREG # |sol ation B
Y Y =PP3V3 S3 BT . fevs)
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51850767 1 CONN. HDR, TW - AX, P=0. 4MM 6P, HF J3502 CRI TI CAL 7 AP_RESET CONN L
:}_ >_| _ L AP_RESET_L
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CCR20- 6K710S QY 20 24 70
F-RT- SM 7 AP_CLKREQ Q L oD
8 : AP_CLKREQ L
of: —cae -
[¢} o= = < +
ol : PP5V_S3 ALSCAMERA F E— 233 x :Ezlkna - PLAGE NEAR=33502. 6: 2. 540
ol 91 7 USB CAMERA CONN N M NCNEGK W DTH-0. 3. mm LS L3508
VOLTAGESSV A
A oz o1 7 USB CAMERA CONN P FERR 190~ OHM 1. 5A A
o (Y Y Y e _PP5V S3 ALSCAMERA L SYNC_MASTER=D2_KEPLER SYNC_DATE=01/ 13/ 201
o = . = I'P!!EHF
T 0402- LF
o 4 wna CAMERA X29/ ALS/ CAVERA CONNECTOR
LQ%SDQF 1 C3552
: 0. 1uF -
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L 2
1 LYY Y Lo use cavera N @ e e 4.18.0
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(TBI_SPL_CS 1) 1 s
. EN_LC_PWRL_*® TBT EN LC PWR -
TETROM Ve L 3w o e e — T '§ &D 'R3698
20 (I JTAG TBT T ™S 10K
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95 77 7 E 7 35 95
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DP_TBTPA > 817 w21 >
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s _=PP1V05_TBTLC RTR

???? MW (Single Port)
250 mW (Dual Port)
D EDP: 1600 mA

VCC1PO_ON
VCC1PO_ON
VCC1PO_ON
VCC1PO_ON
VCC1PO_ON
VCC1PO_ON
VCC1PO_ON
VCC1PO_ON
VCC1PO_ON
VCC1PO_ON

VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE
VCC1PO_PE

VCC1PO_DPAUX
VCC1PO_DPAUX

VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs
VSs

VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE

VCC1PO
VCC1PO

CACTUSRI DGE4C
VCC1PO

VCC1PO
VCC1PO
VCC1PO
VCC1PO
VCC1PO
VCC1PO
VCC1PO
VCC1PO
VCC1PO
VCC1PO
VCC1PO
VCC1PO
VCC1PO

VCC3P3
VCC3P3
VCC3P3

VCC3P3_Cl O
VCC3P3_Cl O
VCC3P3_Cl O

VCC3P3_DP
VCC3P3_DP
VCC3P3_DP
VCC3P3_DP

VCC3P3_DPAUX

VCC3P3_POC

=PP1V05 TBTCI O RTR 8
227? MW (Singl e-Port)
2700 mw (Dual - Port)

EDP: 1100 mA

=PP3Vv3 TBTLC RTR s 35 37

K7

C3770
1. 0UF

e

1
X5R- CERM
0201-1

1.0UF ——

1.0UF ——

~

PP3V3 S4 TBT

VOLTAGE=3. 3V M N_LI NE_W DTH-0. 6 MM
MAKE_BASE=TRUE M N_NEGC_W DTH=0. 1 MM

37 33 =PP3V3 S4 TB

=

T

=PP3V3 S4 TBT R

G\D

VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE

2?2 MW (Single-Port)
250 mW (Dual - Port)
EDP: 240 mA

I SYNC _NMVASTER=D2 KEPLER

SYNC DATE=01/13/ 201,

Thunderbolt Host (2 of 2)
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8 7 6 5 4 3 2 1
Page Not es

S| 8409DB: B R I
v e e 199 by (1S proe o wemn v Thunder bol t 15V Boost Regul at or
- =PPVI N_SW TBTBST (8-13V Boost | nput) CR 4 Vgs(max): + -12V CRITI CAL
- =PP15V_TBT_REG (15V Boost Qut put) TBTBST: Y vgs(th)y: -1.4v TETRST v
- =PP3V3_TBT_P3V3TBTFET (3.3V FET Input) %?089%8 Rds(on): 46nTChm @ 4.5V Vgs 13895
- =PP3V3_TBTLC_FET (3.3V FET CQutput) 25 _—=PPVI N_SW TBTBST BGA ld(max): 3.7A @70C 3. 3UH6.5A
- =PP3V3_S0_TBTPWRCTL
_S0_ 8- 13V | nput PPVI N_SW TBTBST . . 1YY Y \2_, TBTBST BOOST
: =PP1$57TBT[(F;1\F/0E?TBTFH “ SSXSCE;EIrng:J:) t) Changes required i m NERECR-W BTHEG: 35 in TBTBST. Y TBTBST: Y PIMBOG3T- SM DIH=Q- 25 mm
- =PP1 TBTI . u - p D
FRAvoS- — ¢ 2 for 2s. TBTBST: Y TBTBST: Y _Li_]_ Vol tage not sp eci fi eﬁ her e, 60 |1 861 | ggﬁg&
Signal aliases required by this page: R3880" s s uperty n anot her é’agﬁ-Y 190LO/JUF 190%/,!F — TBTBST_ SNS1 D
Dl | e aeeor SR |H CB}SUEFB:O TBRT3 253911 L/ PR/ TBTBST: ¥ | | ,
- =TBT_RESET_L N{:lég _; 2%2, o S50k 0603 0603 | . olols|s|e R3889 Rl TI CAL
BOM options provided by this page: 4 1180 N U2 % TBTBST: Y
TBTBST: Y - Stuffs 15V boost circuitry. TBTBST PWREN DI V L NFZI(%EZ =+ CRI TI CAL SW zﬁ}lév D3895
TBTBST: Y <R1>| TBTBST: Y 2 PDS540XF
Y TBTBST_EN_UWVLO 25 |env uvLo u3g9o 6 TBTBST_SNS2 3 PWROIS
R3:§3%JK LT3957  sns2| 3 XWB895
2% TBTBST_| NTVCC 28 || NTVeC N SM
"’{:455 2 1 PLACE_NEAR=C3895. 1: 2 nm
1 TBTBST_VSNS
TBTBST_PYREN L . TBTBST_VC 30 v > TBTBST v
) ) . TBTBST: Y 1 TBTBST: Y
TBTBST: Y TBTBST: Y| TBTBST: Y| TBTBST.Y| TBTBST: Y | 18 ne 1Y R3895!
T°E8805 | ol 805 |,bj C3890 |* C3891 [+ C3892 | R3893" TBTBST RT 33 |y 35 1 C3888 137K =PP15V TBT REG ,,
gé PE | SSNBNSgéEAPE = 2, 20F1— 2, 20FL 2, 2UF—L - 36 —L 10PF 1% ——PloV TBT REG _—
SSMENS7FEEARE K soT563 | Kh 20%° - 29% — 29% — 5 88y Nf: Vout = 15.47V
= = gk CERM 2 XeRCERMZ  XBR- CERM 2 TBTBST_SS 32 |ss 95, CERM <Ra> TBTBST: Y| | NO STUFF
02 02 02 1 C3895 1C3897 | Max Current = 2A?
2[c%s s[c¥s Fex|_31 TBTBST_FBX 1B R u
' 4 TBTBST: Y : ! 34 |syne NO STURF  TBTBST: Y| - 38 T Freq = 300KHz
1 L 'R3892 L3893 R3894 5804 " L 0388 R3896| |* .. e
o BT A_HV_EN - - 732K - (,0033UF 28 7K | 0L S30F sap @0 = £00PF 1?/;1892 3896 L8855
1/ 16w oA 1/ 16W T, 8% 1 1
s+ > TBT_B_HV_EN i 2 Yok ceru WELL || G B SE S e I R S 2 & <Rﬁb§2 s, =Lt L 05
“Ro> a\D TBTBST SG\D PAY-TANT 12 —F X1k cerm
U\/L(Xfallin)g) = 1520(: I(:?l +)R2)(/2 Ez* R mﬁ;h@EW TES: 35" CASE- DBL J_
UWLQ(rising) = LV alling) + (2u SGND shorted to * UF-0.060HM
- i i si = +
C WLO = 4.55V (falling), 4.95 (rising) OND i nsi de package, Vout 1.6V (1 Ra / Rﬁf L C
no XW necessar y.
Supervi sor & CLKREQ# | sol ati on
o _=PP: TBTI L TBTBST: Y
s c I A . TBTBST: Y
C3800 * —=PP3V3 TBTLC RTR s 35 36 37 VB N3 7 FEAI 1R3888
0.1UF —— ﬂ SOTs63 330K
xor R 2 <] CRTICAL  |'R3807 N iasw
DD 100K . -
840 R3840 U3800 e 5% g> Max vgs: 10v |4
SSMBK15FV — -7 10K " TBTBST_SHDN DI V
5
SOD- VESM HF O 20w SLGAAPO16V 220 £ )
E3 e ToFN PP1V05 TBTLC = TBTBST: Y TBTBST: v
220 2 'R3887 3lp 8
s TBT EN L ‘: Al [» 330K — NBN37FEAPE ]
@éﬂq—-{ ~ % =
e B L
Platform (PCle) Reset 2402 N
~ 4 TBT PCIE RESET L 3s g5
25 [CWy—=TBT RESET L DLY = 60 s +/- 20% oD L 1S S DELAYED
- “J ZGD @ 41 42 70
6 |EN 4
— =TBT CLKREQ L . =
v (oo—TBT LKREQ L e q { N7 — TBT GLKREQ ISOL L @
) P TAKE_BASE=TRUE
Pul | -ups provided by SB page. aD w
TBT "POC' Power-up Reset
B = Intel investigating whether RCis sufficient. B
35 _=PP3V3_S4 TBT
3.3V TBT "LC'" Switch
?/DDCRI = Pull -up: Rs610 PP3V3_SO_PCH GPI O
= TPS22924 =PP3V3 TBTLC FET = 8 17 18 19 20 25
s _=PP3V3 SO P3V3TBTFET . 22 . PP (ssc; 2 lsense U383 OreseT L8 TBT PWR ON POC RST L @y s
w2 | VN voul([a TPS3808 'R3830
Fg%ﬁsllgl CRITI CAL u3810 TBTPOCRST_CT 3 ler Q:NTHRM VR TBTPOCRST_ MR L Q3825 100K
A 0 1/ 20w
C3811Ug e N TET EN L =N o Part TPS22924C c3831 C3830 1 ap__PD SSNB,\B7F§€GE3 o 2201
e T vgow  C3811 3 Type Load Sw tch 9047UF S1UE —— ° ~| Tps3soscs %
o 201 g% e Vt = 2.33V +/- 2% S[ZT |» TBT_SW RESET Lm0 -
géﬂxnz—l_ R(on) 18.3 nhm Typ 2 Delay = 27.3ns © <
402 @2.5V 24 nChm Max 1 C3825
TBT EN LC I SO L j— :1;8%/“0'3':
_ = 1o6v
R3816* - , . 2 Xtk CERM
o2 1.05V TBT "Cl O Switch
Ve w0 s o _=PP1VO5_S0_P1VOSTBTFET L
e . 573355 _=PP3V3_TBTLC RTR U3870
n 1 e |
TBT EN LC 105 1. 05V TBT LC' Switch . TPS22920 =PP1V05_TBTCI O FET ,
o5 57 o _=PP1V05 SO P1VOSTBTFET U3815 1Ro30§<20 A2 A [ Max current = 4A (850
TPSgS%924 =PP1V05_TBTLC FET, % o B2 ]VIN VCUT[ Bl u3820
A2 ) a AL Max Current = 2A (850) R (73 R T1 CAL a A
B2 | VIN Ve Bl = YNC DATE=01/ 13/ 201
A CRI TI CAL uU3815 TBT EN GO PWR | o2 oy Part TPS22920 | SIS =i E
c3815 ¢ o Par t TPS22924C S Type Load Swi tch Thunder bol t Power Support
e ht 5 Do ' 53820 8 R(on) 8 mthm Typ
Ser T 3 Type Load Switch SS'\IBNBQS ; _: 20%, @1. 05V 11.5 mOhm Max d} Appl e I nc 051-9589 | D
oo ¢ )
R(on) 20.3 nthm Typ — 86, ® 4.18.0
3816 = @10V 1286 nohm Whx 2[c¥ s I NOTI CE OF PROPRI ETARY PROPERTY:
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51650853

AXK732327G
F- ST- SM

25

=ENET_RESET_L

PM SLP_S3_L

SI GNAL_ MODEL=EMPTY
BPado1 BEAD PROBE sm Ty [aa

BP4402 BEAD- PROBE sm
SI GNAL_MODEL=EMPTY

718 27 41 70

17 7

ENET_CLKREQ L

PM SLP_S4_L

7 18 27 34 40 41 70

SD_PWR_EN

HDM _EG DDC CLK

D

25 7

SDCONN_STATE_CHANGE _RI O
USB_EXTB_OC L

HDM _EG DDC DATA

777

HDM _HPD L

7 42 82

:

=PP1V5_S0_RI O

8

=PP3V3_S3_RI O

.
1
=PP3V3_S4 Rl O

aa

=12C HDM RDRV_SCL

aa

=12C HDM RDRV_SDA

8

=PP5V_S4_RI O

<
<
am
<D
oD

SI GNAL_MODEL=EMPTY
BP4405 BEAD- PROBE SM

SI GNAL_MODEL=EMPTY

J4400
20525- 130E- 01
F- RT- SM

310

1
BP4406 BEAD- PROBE sm 91 26 7CHI) USB EXTB P o
o1 26 7 LB USB EXTB N 215
GND_VOI D=TRUE | | GND_ VOl D=TRUE El DS
UsB3 EXTB TX P 4401 A% e 97 7USB3 EXTB TX C P GND| VO D=TRUE 4 |
B3 EXTB TX N 4402 O TF |2 o oo ozor | | 1o 1ev or 2USES EXTB TX G N advanme 519
xsr-ceRM 0201 | | 10% 16v 5
R44; O
USB3 EXTB RX P 1 2 03 4, USB3 EXTB RX RC P advaoTrE 7] g
USB3_EXTB_RX_N 1/20W 1% M- 201 97 B3_EXTB_RX_RC N GNDl VO D=TRUE 8
GND_ VO D=TRUE S o
O
15PF 1|2 c4403 o I HDM__EG DATA C P<0> anlvap=TRE? | §
5% 25V || NPo-CERM 0201 SI GNAL_MODEL=EMPTY — HDM _EG DATA C N<O> G VA DETRUE ML | o
GND_VOl D=TRUE BEAD. PROBE [nmiog
BP4403 M 12 o
12 , R4404 BPag0s BEAD PROBE sv OQFD— ™ Hgvlvl Eg DATA Z P<i> el va n:TRuFf‘ o
GNAL_MODEL= Hi EG DATA C N<1>
1/20W 1% NE_201 sl _MODEL=EMPTY 9 77 7 [ anlva p=TRUEY | o
GND_VO D=TRUE EH DS
16
15PF | || 2 C4404 o 77 7 (TR HDM _EG DATA C P<2> anl va n,:-n;gu:17 o
5% 25V || NPO-CERM 0201 o5 77 7 I HDM EG DATA C N<2> GND| VOl D=TRUE o
GND_VOl D=TRUE B[]
9 77 7 > HDM _EG CLK C P ][]
9 77 7 (O HDM _EG CLK C N 0[5
21 o
27 7 D PCI E_CLK100M ENET P 22 [ g
92 17 7 OO PCI E_CLK100M ENET N EEN DS
24 o
%2 17 7 ¢ PCIE_ENET_D2R P el va pTRUE 25 [
%2 17 7 ¢m PCIE_ENET_D2R N e va pTRUE 26 [
27 o
92 17 7 O PCIE ENET_R2D C P e va pTRUE 28 [
92 17 7 OO PCIE_ENET_R2D C N an[va pTRE? [
O
O
O
O
O
O
O
O
O
O

30

33

34

35

36

37

38

39

40

41

|

51850829
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PP3V3 SO SSD FLT

PLACE_NEAR=J4501. 9: 3nm
CRI TI CAL

L4500
FERR- 26- OHM 6A_ ppavs so ssp R

=PP3V3 S0 _SSD 1

M N_LINE_W DTH=0. 6nm
o p M N_NECK_W DTH=0. 25nm

M N_LINE_W DTH=0. 6nm
M N_NECK_W DTH=0. 25mm

VOLTAGE=3. 3V

VOLTAGE=3. 3V

0603
t CA501 t CA502
0, 1UF ——0.1UF

20 —— 20%
10v 10v

2 cerm 2 cerm
402 402

I SNS SSD P

I SNS SSD N

oD o7 %

s =PP3V3 SO SATAMUX,

oD o7 99

PCl E/ SATA

S| GNAL_MODEL=EMPTY
SM BEAD- PROBE  gpg503

1 CA514 1 C4519
51450393 —— 0. 1UF 0. 01UF
— 20% 20%
CRI TI CAL 2 o 2 Son ceru
05 Bi02
%éég% Per PCle spec, only TX side should have AC cap
1R4505 PLACE_NEAR=U4510. 10: 2 nm
F- RT- SM —
S GND_VOI D=TRUE 100K = PLACE_NEAR=U4510. 6: 2 nm
1 GNDVa DTRUE $ew
o SENGETRE i SBVaBIRE
e 2 2
3 GO VOl D-TRUE
o2 S RA526, /20 v . el geViRiE ] i
fo GND VO DTRUE 5% 1720 | GNAL_MODEL=ENPTY
o Zm L DTRUE| 92Pa e ss oo ¢ et R4550215(1)VM/\/2M_0 . e o é é é 92p0 € s teR Mx G P R4:,50118(1)W\/\/\/2M-0 oL POE S50 R P W SM BEAD- PROBE  Bp501
C =
oo vaolme 91 saa sso cer P - u4510 " N R4A517, 2 0 . S?/IIBG\IALEADFTR(B’\mEE L=EMPTY
ol B8anvantme o1 sara s oan - | CBTL02043ABQ FoE SRy 57 17 2oWNV Voo SR oD © >z BP4502
o2 4521 01, |, 3lpop VAN gy pl 19
10 92PCI E_SSD R2D Pel> raEso@oCrd: Yo 92 2 18 4513 0. 1UF 12
) : oo o 02
o D v TR 01U [op— 1 0% 20v 0201 AO_N BO_| 92P0E SS0 RO MX NP POLE 88D RD C Peo am
odtlan vaferak oraesowon. 4520 O 1|2 oesomocn: Ty e 7| as b o1 | 27 1T 200 10y o020x
12 xor-cerv || 10% 16v 0201 _ _ -
o | 8lan RTA 5716 o2t s o 4512 01 . e ss0 0 ¢ s -
13 o va dete o1 s soroe - — | am
° - | rerr———
o an va fetr 91 sATA 550 D N &= co_pl 15 X5R: CERM
15 e 9 | gm N 14
oTie PCI E_CLK100M SSD P S - %ﬁ@ gﬁg
ame e
T PCI E_CLK10OM SSD N om s 2 | xsD c_p| 13 BV DTRE
o 17 92 >
o 18 CL 915ATA SSD 2R MX OUT P C4516 0. 01V 4 1, SATA L£O toR P W
- o aa EQ 1T 10% 25v x7r 402
1R4510 229% A 0. 01UF
oo SSD CLKREQ L am v 10K . 91 5ATA 56D £oR M QT N 4515 12 nth vop o oo i o
o120 SSD RESET L am = 250w SIS N 1T 10% 25v x7rR 402
21 SATA PCl E_SEL M1
e 2
o122 SMC OOB1 RX L o 915ATA 550 2D M IN P C4511  0.01UF 4 AA 100 F2D b am o
o2 SMC OOB1 TX L am R4g20 1T 10% 25v x7rR 402
24 D EN 1 2 =P EN
o2t SSD_P3V3s0 A 3V350 ame © L s s oo o s C4510 0.01UF ; |, . e
136 156w = 11" 10% 25v x7rR 402
e, %
27
e
28
OT329 35353361
e
30
OTa1
e
ol
33
e
34
SES
O]

GUMSTI CK2 CONNECTOR
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USB Port

s =PP5V_S3 LTUSB

Power

Switch

PP5V S3 LTUSB A ILIM

Left

CRI Tl CAL

USB Port A

L460
FERR- 120- OHV 3A

1

2 PP5V S3 LTUSB A F

We can add protection to 5V if we want,

CRITI CAL
PMSLP_S4_L
70 4138 a4 27 19 7 PMSLR.SAL U4600
TPS2557DRH
R4690" S
5.1k 2lino QouT1
#:lgw 3N our2
OF
402, 2 (OT}USB EXTA OC L 8JFAalLTr  1LI
USB PR EN 4 |en
THRM
G\ND__pAD
4 e
CRITI CAL
C4690 * 1 C4691
Sl 4696 ,|* 100F —— —— 0 1LF
AT R T~  220UF-3sMIM—— o, S oV y
R 2 63V |2 35 o
paLy. TANY
0402 CASE- B2- SML

M N_LINE_W DTH=0. 5 nm
M N_NECK_W DTH=0. 25 nm
VOLTAGE=5V

0603

M N_LT NE_W DTH=0.
M N_NECK_W DTH=0. 25 nm

VOLTAGE=5V

5 mm

Pl ace L4605 and L4615 at

but

| eaving NC for now

connector pin

CURRENT LIM T (R4600+R4601):

USB/ SMC Debug Mux

s _=PP3V42 G3H SMCUSBMUX

a2 a1

SMC_DEBUG_YES

a2 a1 @_SNC DEBUGPRT TX L

SMC_DEBUG_YES
'R4650

10K

5%

1/ 16W

MF-LF
, 402

2.19A M N/ 2.76A MAX

o1 19

o1 19 @y USB EXTA N

SMC DEBUGPRT EN L

C4650 *
0. 1UF ——
8 7
MC DEBUGPRT RX_L 402 5 v v+l L
M U4650 -
Pl 3USB102ZLE
B_EXTA P 7 o+ TN
s o CRI Tl CAL
ISMC_DEBUG_YES
p 8 ofoE* SEL| 10
GND

SEL=0 Choose SMC
SEL=1 Choose USB

R4651
1«)@»2
1 /52°6:W SMC_DEBUG_NO
% R4652
1«f§»2
1/520/8W
M-

%4531(32 514- 0804
v CRI TI CAL
xR 2 J4600
USB3. 0-J5
L F-RT-TH
o1 USB_EXTA MUXED N
C4695 * 1
10UF —— oo
20% =T OD
Exg\é 2 o1 USB EXTA MUXED P 2 OD+
603 . OG\‘D
CEER - USES_BXTA X RCN > L OSTDA_SSRX-
g9 o o7 USB3 EXTA RX RC P S | 5sTDA SSRX+
\VBUS ~ | ’ -OGND_DRAI N
oo o7 USB3 EXTA TX C N 8 | 5STDA SSTX-
1 o7 USB3 EXTA TX C P ?0 OSTDA_SSTX+
11 -OSHLD
D4600 OSH.D
= RCLAMPO502N 12 OSHLD
sLP1210Ns 13
OSHLD
CRI TI CAL
1413
15
O
165
SI GNAL_ MODEL=EMPTY o
18
SI GNAL_NMODEL=EMPTY BEAD- PROBE °©
BEAD- PROBE BP4604
BP4602 oV
12, ., R4613 su (©) =
1/20W 1% M= 201
GND_VO D=TRUE -
NO_TEST=TRUE 15PF | 1> 4613 "?
o110 oo} USB3 EXTARX N T 5% 25V || NPO-CERM 0201

USB3 EXTA RX P
NO_TEST=TRUE

o1 19

SI GNAL_MODEL=EMPTY
BEAD- PROBE
BP4606

SM

ID_VO D=TRUE
NO_TEST=TRUE o va

12

GND_VO D=TRUE

NO_TEST=TRUE

1 > R4612 NO_TEST=TRUE
1/20W 1% M= 201
GND_VO D=TRUE CRI TI CAL CRI TI CAL
15PF ;11> 4612 D4610
5% 25V || NPO-CERM 0201 ESDOP2RF- 02LS
TSSLP-2-1

GND_VO D=TRUE

SI GNAL_MODEL=EMPTY
BEAD- PROBE
BP4605

SM

b

D4611
ESDOP2RF- 02LS
TSSLP-2-1

o1 19 [Ty USB3 EXTA TX Ny C4610 O0.1UF 1, NO_TEST=TRUE
1T 200 36y o201
4611 0.1UF 1,
91 19 USB3 EXTA TX P

E_NQTESETRUE = 1T 10% 1oy o201 = NO_TEST=TRUE

GND_VO D=TRUE CRI Tl CAL CRIéI](iA?I;
SM SM ESDOP2RF- 021 ESDOP2RF- 02LS
BP4608 BP4607 TSSLP- 2-1 TSSLP-2-1
BEAD- PROBE BEAD- PROBE

SI GNAL_ MODEL=EMPTY

SI GNAL_ MODEL=EMPTY

SYNC _DATE=01/13/ 201,

I SYNC _NMVASTER=D2 KEPLER

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
78 42 8 _=PP3V3 S5 SMC 30- OHM 1. 7A
o 1 Y Y L2 _PP3v3 S5 SMC VDDA,
0402 M NREGCW DTH0. £ W | 4
C4902 i 1 C4903 |1 4904 |+ c4905 |+ c4906 VOLTAGE=3. 3V 4901
W | TR TR TR TET R4002 U4900 T &
. 2 2 2 2 2 1M e D
D XS, 557 T ol ol ol T ol . LMAFSXAH5BB
M
= J_ 2201 (2BO%A2)
= @aa  NSMCRESETL | g GlOJrsTe SweLk/ Tek| C20 SMC TCK7 42 42
14907 |1 c4908 |t c4909 M T w0 o el A0 SVE T 2z a5
1 e Lo Lo 1 w200 1@y WEI_EVENT L () g BLLlPKa/RTCCLK  SWO TDOLALL SMC TDO; 42 42
U4900 —I; Hi T, 5% T, i [SMc vaKE L N13Jvaker 10! [ B1O SMC TDL 7 42 a0
LMAFSXAHS5BB QERM CERM = ; _NC SMC HIB L M2 H B*
92 82 43 17 7®LF’CND<O>—“L3LPCOADJ (1 %GAZ) Al WUQ_‘%M MLO N3N
224317 T@HLPCADL> gy AISlpCDADL ANl EL o 0000 swaAxl 000 s 1 a2 2K XC5C0
oz @y LPCAD2> 0000000000 gy CI2Ipo0AD2  OMT.TABLE  AIN02[ P2 o, 0000 SsMcA? 0 e = cMosMCxoseL MO xascl vooal D3
a2 a7 @ LPCADS> 0000000 gy DIllipPcoADs AN FL g  SMCADEB  me
o2 25 [T)—LPC CLK33M SMC M2l PoOCLK Al Noa| B3 - SMCADOA 00 e . iﬁ >E<>T(;LAL 2113? ig VREFA+|_D2 PP3V3 S5 A\REF SMC
52 2 43 17 7 [y—LPC FRAME L D125l POOFRAME* Al No5|_A3 SMC_ADCS a2 “ Vrera. oL Tz e
25 [y SMC LRESET L & CL3]l POORESET* ANOS[ B4 o SMC ADCS am = K12 lvsar " XWA900
w1 @ LPCSERRQ 000000000 (D) g HI3IIPOOSER RQ ANO7ILAY g 00000 SMCADCT  ame o a6 4542 | C3 GND SMC AV B 1
4 10 7 (OOT}—PM CLKRUN L (D) g CLIHL PCOCLKRUN ANBLBS g  SMCADGB  me D7 aoa([E3
43 25 18 7 (TR LPC PWRDVWN L - l:13OLPOJPD* Al mgﬁ_‘%u E6 PLAGE_NEAR=U4900. AL: 4|
20 (QOm—SMC _RUNTIVE SOl L &—FL3LPoosa * Al NLO| B6 ADCL a2 E8 AL
20 (@OT}—-SMC WAKE SOl L o212 PKs Al NL| /éf SMC_ADCL1 2 Eo =
Al N12 SMC_ADC12 w2
o4 41y SMBUS SMC 0 SO SCL (D) quugp—EL0 Il 2C0SCL AlNL3L 2 SMC_ADCL3 2 Fjls veP Z
o1 44 @y SMBUS SNC 0 SO SDA (D) qpugp— D13 || 200SDA A NL4| BL SMC_ADC14 1 Is =) 14920 |1 C4921
Qe SMBUSSMC1 SOSCL (D) g Ml2cisa ANIS[B2 g 0 swcaApcls 0 ame I10 3 ——0,01U0F —— 1UF
st asg@ySMBUS SMC 1 SO SDA (D) 21 2CISDA Al N16| &2 SMC_ADC16 a2 o 2 3 e |2 &30
C sian (@ SMBUS SMC2 S3SQL 000000 (D) e Bll2c2saL AN7|CL g  SMCADCL? g » PPIV2 S5 SMC VDDC, I1 G\D| 55 201 402
sias 7@y SMBUS SMC 2 S3 SDA 00000 (D) MBI 2C2SDA Al N1g|_HL SMC_ADC18 42 NN LINE WDTH=0.25 W 16 J8 C
94 “@MCD—“—LB' 2c3scL A mgm—‘%“ 1’\%&%: 14911 |1 4912 |1 4913 |1 4914 [t 4915 [t 4916 [t ca917 VOTAET Y K13 | | vDDC J11
i@y SMBUS SMC3 SDA (D) e KEli2C3SDA AN0L BT g 00 SMCADR0 e 1or —4—1ur 41 —Lo01F——01F ——010F ——0.10F ——0. 1UF D6 K11
ary—SMBUS SMC 4 ASE SCL  ((OD) g NCl204SCL ANl A7 ADC21 42 % T, Ty T, v 7T, v T, v T, v T, v
2> SVBUS SNC 4 ASF SDA W | 204500 I - Y7 .. T b b ) ) ) ) ) 4
a1 7 SMBUS SMC 5 &3 SCL | 2C5SCL Al m3_‘¢m“
s 7¢@y—SMBUS SMC 5 G3 SDA (D) gy 311 2C5SDA
- LK CPU_PROCHOT L 1142 65 89 =
15 QgOSMC EAN 0 CIL L1 P/ FANOPWID 0+ KL g SMC VCCI O CPU DI V2 43
<0 [CI—SMC_EAN 0 TACH 13 PM7/ FANOTACHO ci-| L2 - SMC S5 PWRGD VIN 4,
15 (QOT}—SMC FAN 1 CTL - CL1 |pKe/ FANOPWML PCs/ C1+| L1 - SPI_DESCR| PTOR OVERRIDE L _gmy 25 42
0 [—SMC_FAN 1 TACH P22 IPK7/ FANOTACHL ~ T3CCPL/ PI5/ C2-| &5 g CPU CATERR L 118
TP_SMC MPMB_LED PWR o— = Pre/FANOPWRR  T3CCPO/ P4/ C2+[ D5 g CPU THRMIRI P 3V3 ¢y a2
TP_SMC MPMB_LED CHG & D10 |PN3/ FaNoTAGH? |
h SSI 0CLK/ PA2|_M2 - PM EN a2 70
s0 SMC_SYS KBDLED &=—L11 PN/ FANOPWHE SSI OFSS/ PA3[_MB - PM DSW PVRGD _rrrmy 10
o @O-SMC T25 EN L 22 [PNS/ FANOTACHS SSIORX PA4l L4 g SMC_DELAYED PWRGD _frpmy o7 42 70
@ SYS TOMONEWRE g N1 N6/ FANOPWMA SSIOTX/ PAS| NI SMC_PROCHOT e, 42
oo B> SYS ONEW RE =1 [PN7/ FANOTACHA e
+2 [TRy—HI SI DE | SENSE OC - J4 |PH2/ FANOPWG ULRY/ BO[ F11 o SMC DEBUGPRT RX Ly a0 42
42 [y—SMC 00D DETECT - J2 IPHB/ FANOTACHS ULTX PB1 51 - SMC DEBUGPRT TX L gy 40 42
TOCCPO/ PB6 - SMC_SYS LED w2
12q@—yCPU PEGL R @=p— 4 |PECI ORX Toccr1/ PB7|_F3 ‘; (D) SMC_GFX THROTTLE L @@ s
w2 @Om-SMC PEQL L - 6 |PECI 0TX
SSI1RX PFO| M o SPI_SMC M SO erpry s
22 Ry—SMC BIL_BUTTON L M3 |PPO/ | RQL16 SSIITX PRI ND g SPI | a2
B 42 [y SMC DP HPD L - 12 P11 RQLLY SSI1CLK/ PR2[ L10 g SPI_SMC GLK  omy 4 B
12 [Ty SMC PVE S4 WAKE L - ° lPP2/ 1 RULL8 ssi 1Fss/ PR3[ K10 g SPI_SMC CS L ropmy 2
2 SMC PME S4 DARK L 12 IPP3/ 1 RQLLY PRl LS g S5_PWRGD ey 7o
70 42 ¢OOT}—SNC_S4 VAKESRC EN - Jiz PP4/ | RQL20 pFs| K9 - PM PCH SYS PWROK ¢y 16 24 70
PP5/ | RQL21
&xﬁppeu RQL22 WIOCCPO/ PGAHL KT gy SMC DEBUGPRT EN L gy, 40
49 42 (Ty—SMC LI D - K6 IpP7/1 RQL23 WIOCCP1/ PGB L7 g SMC GPX OVERTEMP sz 7s
w2 ¢ogr)—ENET_ASE _GPI O - D4 lpqo/ | RQL24 Wr2ccPo/ PHo| K3 - ALL SYS PWRGD ey 2a 70
51 a2 SMB I NT L - E4 IpQ1/ 1 RQL25 Wr2CCP1/ PHL| K4 - SMC THRMIRI P__grmy 2
60 a2 [TRY—SMC BC ACOK - FS lpQe/ | RQL26
a2 G3 PONERON L - N5 |pqa/ | RQL27 WI'3CCPO/ PH4| I3 - PM PVWRBTN L gy, 16 24
70 38 27 18 7 PM SLP S3 L - PQ4/ | RQL28 Wr3ccP1/ PHs| HA - (aD) PM SYSRST L __gomy 16 25
70 40 38 34 27 18 7 [PRY—PM SLP S4 L - PQ5/ | RQL29 Wr4ccPo/ PHe|_H3 MEM EVENT L a2 _—
70 10 [ry—PM SLP S5 L - ’L’z PQ6/ | RQL30 WI4CCP1/ PH7 - SMC ADAPTER EN 10 42 70
9 42 [T SMC ONOFF L - PQ7/ | RQL31
e T10cPo/ PIOL €9 - SMC OCB1 RX Lm0
4 a2 7 [EEy—SMC RX L >3 JUORX TiCCPL/ PI1| BY g SMC OOB1 TX L __gomy oo 42
a2 7 @OTSMC TX L - M JuoTx T20CP0/ PI2| A9 o IR RX QUT RC e
T20CP1/ P33 B - BDV BKL PWA_perm, 22
noq@USBSMEN 0000000 ey E18lussoDm
smo@USBSMCP 00000000 g E12{USBODP WISCCP1/ PVBLHIO g BATLOW L 42 70
NOTE: SMS Interrupt can be active high or low, renane net accordingly.
A If SMB interrupt is not used, pull up to SMCrail. A
WR SYNC DATE=01/13/ 201
SMC
d} Appl e I nc. 051- 9589 | D
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SMC Reset "Button", Supervisor & AVREF Supply o _ENET ASE GPIO = NC ENET ASF GPI O
= NAKE_BASE-TRUE
R5027 s _SMC SYS LED — NC SMC SYS LED : SMC12 PECI SUPPORT
—— MAKE_BASE=TRUE
a1 8 _=PP3V3 S5 SMC 1 47 2 PP3Vv42 &GH SMC SPVSR a1 _MEM EVENT L — NC MEM EVENT L
78 42 o5 ™M I NE_W DTH=0. 4 nm —— MAKE_BASE=TRUE
116w 1 C5027 Vamashrer ™ 41 _SMC_ODD DETECT — NC SMC_CDD DETECT ; =PPVCCI O SO _SMC ¢ 42
M= LF B = MAKE_BASE=TRUE
403 4. TUF CRI TI CAL
- 100K 61 45 _=CHGR ACOK — SMC BC ACK a1 a2 60 a1 1R RX QUT RC — NC IR RX QUT RC
5% = NAKE_BASE=TRUE = NAKE_BASE=TRUE @030
ML 41 _HISIDE | SENSE OC — NC HI SIDE | SENSE OC SSMBK15ANVFVAPE  pls
8 402, —— MAKE_BASE=TRUE VESM |_‘
41 _SMC_ADCO — _SMC CPU VSENSE 5 kn
Mac Mni: 5V o T VKR BASETRUE —
: SMC_ADCL — SMC CPU | SENSE
D Mobi | es: 3. 42V VIN R5028 “ = NAKE_BASE=TRUE w©
CERMIER 2 Us010 SMC_RESET R L O, sV RESET L s i o ML ADC2 — Ni“écagzgﬂi | SENSE w© <
2 VREF- 3. 3V- VDET- 3. 0V
- 4 _SMC_ADC3 — SNC DCI N VSENSE 5
[ TPAD RST L 6, —— MAKE_BASE=TRUE a
. 2& ONOFFE f 7 x: (1PUSN0903048  RESET® a1 _SMC_ADCA — sSvc Dq N_| SENSE P
o D ‘o | EENE_Bh_AVRET_SME SMC ADCS "GD PBLS VSENSE 80 65 a1 11 gy CPU PROCHOT L
SMC MANUAL RST L ¢ |DELAY  CRITICAL  REFQUT|® y&ﬁ;&i‘&'ﬁﬁg 1 “ = TnE_BASE-TRUE -
M SMC_ADCB — SMC SSD | SENSE
1%(:01 e BB CBNOSOLEFS - =t TR o .
C5001 ~ 1 41 _SMC_ADC7 — SNMC CHGR BVON | SENSE 6 ° 6059
%% 0.01UF —— CSPO%E i_ _i g’sé)l%g 1000PF T MAKE_BASESTRUE : SSMBN15FEAPE
10w w7 e —— —— 600 o égzl 2 41 _SMC ADC8 — Nir\écmgggﬂnl | SENSE a6 7 SOT563
EUE( X7R- CERM 6.3V 2 2 \/7 -
%S LK PART=SMC RST 040 %R X7k ceRm 402 41 _SMC_ADC9 = Ni'\éc - OTHER H | SENSE 16 |
= = S
N a1 _SMC_ADC10 — SMC P1V5MEM | SENSE 45
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de M(i\lla éN‘EUﬁ\SSA - a1 45 46 99 e ADCLL — M;(;CBAéi_J\/w o 1 Sense ADCL0 AND ADCLL ARE SHARED W TH GOVPARATGRS N STAGK. BOARD 1 (0T} CPU PECI R CPU_PECI LB 1120 89
NECK. — %
MR1* and MR2* nust both be low to cause nmanual reset. Vatracesoy 0 Eo ™ “ == MAKE_BASE=TRUE . To SMC 1/_1E\£/ From To GPU/ PCH
Used on nobiles to support SMC reset via keyboard. 41 SMC ADC12 — Nil\é?mg;éﬂtlsENSE as o @ PM THRMIRIP L R 402
NOTE: Internal pull-ups are to VIN, not V+. a1 _SMC_ADC13 SMC CPU SA ISENSE s
= MAKE_BASE=TRUE
w _PPIV2 VpDC 4 _SMC ADC14 — _SMC GPU CORE VSENSE s 3.R| Q5059
= NAKE_BASE=TRUE SSMBN15FEAPE
LSVC_PACKAGE: ENG o _SMC ADCIS — SMC GPU CORE ISENSE s o[ Sorses
R5099 = NAKE_BASE=TRUE L
0 SMC_ADC16 — SMC LCDBKLT VSENSE
Debug Power "Buttons" 7 N = e e " ts SMC12 SPI SUPPORI
it 1 _SMC_ADCL7 — SMC LCDBKLT | SENSE 0
2 402 ~—— MAKE_BASE=TRUE
o SMC ONOFE L SMC_ADC18 — SMC CPU GEX_| SENSE
- v QoD @ 42 w2 m _SMC_ADC23 “ = AE_BASE-TRUE “ R5021
SMC_ADCL9 — SNC GPU P1V35 | SENSE
C R5016'| ['RS5015 “ S ® . onSPL_SMC M SO 1A% 2 SPLME MSO s e
PLACE_S| DE=TOP 0 0 PLACE_SI DE=BOTTOM a1 _SMC_ADC20 — SMC CPU SA VSENSE 9 3D 5%
vl % w ENG PACKAGE REQUI RES 1.2V ON SMC_ADC23 PIN == WAKE_BASE-TRUE —y| @057 R5022 oW
M LE S LF 41 _SMC ADC21 — SMC _PCH CORE | SENSE 0 SSMBN15FEAPE
603 , 603 = MAKE_BASE=TRUE SMVC PA & P > SOTS63 a1 Pl | 1 2 SPI_MB NCL@A: 52
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN o _SMC_ADC22 = _SMC x99 | SENSE 2 R5013 C t— S R5023 PLAGE_NEARSUB100. 5: 1MW
42 8 _=PPVCCI O SO_SMC NAKEBASE-TRUE 0 4 VELF 33
— 2 2
42 41 _SMC_ADC23 — M?\éc TBT | SENSE R IAAAS SMC TBT | SENSE ey o0 nEeER o [y—SPL_SMC LK 402 1 NN e SEL MB OLK oy s 2
- 1, _ 5% |
5350?(97 41 _SMBUS SMC 4 ASF SCL m“ﬁ BSAI\S/EQSRLENC 4 ASF sCL 7 G 1 SMC GEX OVERTEMP - R5024 %é;ggv
. . fos =
SMC Crystal Circuit Too .+ _SMBUS SMC 4 ASF SDA NC SMBUS SMC 4 ASE SDA , o = nD_SPL S CS L 1 2 SPL_MB CS L fmy s 2
1/ 20W = MAKE_BASE=TRUE 505 PLACE_NEAR=U6100. 1: 1MM
2%1 41 _BDV_BKL PWM — NC BDV_BKL PWM %4/:15‘121
- MAKE_BASE=TRUE -
2
}?2593-0 4 SMC VCCIO CPUDIV2 | 42 41 _SMC_PVE S4 DARK L — SDOONN_STATE CHANGE SMC___ 55 40
a1 _SMC XTAL 1 ”\N\/Kz SMC XTAL_R MAKE_BASE=TRUE - 78 42 a1 5 _=PP;
156w CRITI CAL 'R5096 = STELWEL o 2250 _=PP3V3 S4 SNC
P 5010 100K ooy
3. 2X2. SMME SM 1 _SMC OOB1_TX L R5068 100K 1 2
12. 000WHZ- 30PPM 10PF . R5012 B v a— RE069 100k VWV, s mw
4 _SMC EXTAL 1 M3 2201 1o [TE>—PM CLK32K_SUSCLK R 1A 2 SMC CLK32K oD - 2 a1 R5070 10K NN 70w 201
LT PLACE_NEAR=U1800. N14: 5. 1nm o, a9 a2 a1 _SMC_ONOFF L 1/\/\/\/2 4
212 = v 20w 41 _G3 POAERON L R5072 10K i nzAA2 S oW M 201
201 45 42 41 _SMC LID R5071 100K . o % ueow w201
1 C5010 ¢¢ 1 C5011 w2 a CPU_THRMIRI P_3V3 R507 NN s mow——w—zor
L 12PF L 12PF 43 a7 SMCTX L 5073 10K LAANAZ 2
T 2% TR CRI Tl CAL 43417 _SMC RX L R5074 100K LAAAZ 5% zow M 201
2 QG CERM 2 QG CERM 3 SMC_DEBUGPRT TX L R5075 10K . , 5% 12w W 201
55 6455 HDM HPD ESD PROTECTI ON Q5058 _PM THRVTRI P_B_L oo SNC BERUGPRT T L Ro0Te LOK A AM A
h - a1 a
o I nversi on now taking place on RIO M/BT39DFﬂ—UEg_§ ’ R5077 10K NN W w20
R5058 43 a1 7 _SMC TMB 1/\/\/\/2 % 1/ 20W 201
J_ =PP3V3 S4 SMC ¢ 25 42 .3 3K, oM THRMIRI P L 43 41 7 _SMC TDO R5078 10K LAANAZ % © w2
B = \ ame L., swin R5079 10K i \nre I
'R5059 = 26w 4417 _SMC TOK R50B0 10K s \p\\/z o veow W i
SMC USB CLOCK REQUI RE THESE CRYSTAL VALUES: 5, 6, 8, 10, 12, 16, 18, 20, 24, 25 MZ 100K ¥ W _SMC BIL BUTTON L R5081 10K AN S%  mzow W 200 Y
Zeow 0 42 a1 _SMC BC ACOK R5087 470Kk IAAAZ S eow w201
2%1 41 _SMC S5 _PWRGD VI N R5092 100K 1 NV 5% 120w W 201
R5057 5141 _SMB INT L R5093 10K LAAAL S% zow w201
42 41 _CPU THRMIRI P_3V3 R5094 100K 1 p % ueow w201
Hal | Effect pads o @ SMCDP HPD L 1 AAA 2 HOM_HPD Ly 7 0 o2 095 1ok VWA
5% a1 25 _SPI_DESCRI PTOR OVERRI DE L nosTiee 1/\/\/\/2 = oW = ot
1/ 20W o
201 SMC_ROVBOOT
APN: 998- 3029 f ; o 25 42 e
OM T TABLE 1K for ESD protection s
J5050 R5088
HALL- SENSOR- M.B- PADS- K99 50
SM 1/ 20W
— M
1 2201
NG _g 8_ M cepoviz sa tut R5850 =PSOC WAKE L SMC PME S4 WAKE L w2 o SMC THRVIRLE RS086 10K _iann2 T oW W 201
30 0l8 g SMCLDR 1 2 . SMC LID a1 4z s ° D = = I RKE BASESTRE oD
4 5 = —
NCX—+0 O+—XNC 1/ f/ﬁw 1 C505 = D BT WAKE L 704137 iﬁ E’\EALg‘z(EENPV\RG) iggg; iggi 1,\/\/\/2 —
e P 70 41
02 0. 001UF NG ADAPTER EN R5085 1ok VWV o
Do BATLOWE | SOLATI ON ™4 R5085 10K s AAA A
2 X7R. CERM 70 a1 _SMC_S4 WAKESRC EN LAANZ
0402 5% 1/ 20W M 201 J_
=PP3V3 S5 SMCBATLOW =PP3V3 SUS SMC N PP3VE AN =
- - 34 7
N WFI_EVENT L R5089 10K 1 2
A et NN w201
R5040" -
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K§ Q6040 | TSNS EERE EMISICAIS R ST
5%
607- 6811 1 SUBASSY, PCBA HALL EFFECT, K99 J5050 CRI TI CAL v SSMBKLSFV ) SMC Support
201, SCD- VESM HF Internal 20K pull-up on PM BATLOWL in PCH
70 41 [rRy—SMC BATLOW L S[ET o PM BATLOW L o d} Appl e I nc. 051-9589 | D
3 12
[ i) 4.18.0
R5041 NOTI CE OF PROPRI ETARY PROPERTY:
0 THE | NFORMATI ON_CONTAI NED HEREI N | S THE
1 2 PROPRI ETARY PROPERTY_OF APPLE |
THE POSESSOR AGREES TO THE FOLLOW NG
1k NOSTUFF | TO MAINTAIN TH' S DOCUMENT | N CONFI DENCE 50 OF 132
NKDEF 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 42 O: 99
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LPC+SPI

CRI TI CAL
LPCPLUS_CONN: YES
J5100

55909- 0374
M ST-SM

Connect or

s _=PP3V3_S5_ LPCPLUS 31 O 32
s _=PP5V_S0_LPCPLUS
1 00 - LPC CLK33M LPCPLUS Yan i LERD
92 02 41 17 7T LPC AD<0> 360 LPC AD<2> CED 7 17 4182 02
52 02 a1 17 7¢gry—LPC AD<1> Lo o LPC AD<3> B 7 ez o
7 8
O O
437 (IR SPI_ALT MOSI - 9 00 10 SPI ROM USE_M.B D 7 20 52
437 (0T} SPI_ALT M SO - 11 00 12 - SPI_ALT CLK Yani
52 52 a1 17 7 [Ty—LPC_ERANE L - EE] DI EC) - SPI_ALT CS L am «
a1 107 (OOT}—PM CLKRUN L - 15| 5 ol LPC SERI RQ 7w
a2 417 SMC TMS - o0 18 - LPC PWRDWN L )7 18 25 a1
257 LPCPLUS RESET L - EC] D ) - SMC TDI oD 7 4 42
e SMC TDO - 00l lg | SV T o 7
7 TP _SMC TRST L - =l 5 ol - SMC RESET L oD 7 oz o
7, _TP_SMC MD1 - 25 00 26 - SMC_ROVBOOT oo 7«2
sz a7 [Ty SMC TX L - ool g | swrai o 7
2l 5 o 30 LPCPLUS GPI O ED 7
33 34
N4
516S0573
SPI_ALT M SO 743
SPI_ALT MOSI 743
SPI_ALT CLK 7 43
SPI_ALT CS L 743
LrcrLus R vES | LPRLUS RYES | LRoRLUS.RYES | LPcRLUS_R YES
1 1 1 1
R5128 ['R5127 |'R5126 |'R5125 .. rcseion seom
12 33 33 33 PLACE_NEAR=J5100. 12: 5mm
5% 5% 5% 5% PLAGE NEAR=15100. 9: 5nm
Tiew Tiew Tiew Tiew PLACE-NEAR=15100. 11 5mm
2402 2402 2402 2402
PLACE_NEAR=UL80O. AV3: 5mm R5110 R53]320
4 D SPL CSO R L LANA 2 02 SPL_CSO L 1 2 spMBGCSL oo = 52
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 15 5 0 SPI_CLK 1 y 2 SPI_MB CLK oD = =2
N 158y, PLACE_NEAR=RS126. 2: 5nm
PLACE_NEAR=U1800. AY1: 5mm R5112 e LF R53]322 MESF
15
7 D> SPI_M3SI R 1 2 92 SPI_MOSI 1 2 SPI_M.B MOSI oo 2 52
5% 5% PLACE_NEAR=R5127.2: 5mm
1/ 16W 1/ 16W -
Mos" Ro123 Vios"
17 &} SPI_M SO 1 A2 SPI_M.B M SO ) 42 52
1% - .
/58y 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.
®

051-9589 | D

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE | NC,
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
11 NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED
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7

5

4

2

as 8

PCH SMBus

" on

=PP3V3 SO SMBUS PCH

Pant her Poi nt

U1800
( MASTER)

R5200"
1K
50
1/ 16W
oF
402 2

Connecti ons

'R5201

1/ 16W
LF
402

sSMC " o"

s =PP3V3 SO SMBUS SMC 0 SO

e2 17 SMBUS PCH CLK
D MAKE_BASE=TRUE
o2 17 SMBUS PCH DATA

MAKE_BASE=TRUE

VRef DACs

u3300
(Wite: 0x98 Read: 0x99)

33 =] 2C VREFDACS SCL

TBT
u3600
(WRI TE: OXFE READ: OxFF)

— _=12C TBIRTR SCL as

33 =| 2C VREFDACS SDA

Margi n Control

u3301
(Wite: 0x30 Read: 0x31)

33 =] 2C PCA9557D SCL

33 =| 2C PCA9557D SDA

Audi o

U6751 & U6750

M key (WRITE: 0X72 READ: 0X73)
China HS (WRI TE: 0X76 READ: 0X77)

58 _=12C MKEY SCL

58 _=I2C MKEY SDA

XDP Connectors

32500 & 32550
( MASTER)

24 =SMBUS XDP_SCL

24 =SMBUS XDP_SDA

—_ =12C TBTRTR SDA 35

SMBus Connecti ons

sSMC " 5"

G3H SMBUS SMC 5

SMBUS CONNECTI ONS

B PCH " SM.i nk 0"

as 8

=PP3V3 SO SMBUS PCH

Pant her Poi nt

U1800
( MASTER)

92 17 SML_PCH 0 _CLK

R5210*
8. 2K

1/ 16W
M- LF
402 2

MAKE_BASE=TRUE
92 17 SM._PCH O DATA

MAKE_BASE=TRUE

Connecti ons

'R5211

82K

Thew
CLF

402

R5250"| |'R5251 R5280 'R5281
SMC oK 47K GPU Tenp (Ext) SMC oK 20K Battery Charger
w4900 118w iow EMC1414- A U550 w4900 me"fv% Tiow 1 SL6258 - U7000
M- LF MF- LF . MF- LF M- LF .
( MASTER) 402 , 402 (Wite: 0x98 Read: 0x99) ( MASTER) 402 , 5 402 (Wite: 0x12 Read: 0x13)
SMB 0 SO _CLK —3 SMBUS SMC 0 SO SCL — _=SMBUS GPUTHMVBNS SCL a7 SMB 5 CLK — SMBUS SMC 5 G3 SCL — =SMBUS CHGR SCL o
= MAKE_BASE=TRUE _— = MAKE_BASE=TRUE _—
SMB 0 SO DATA —% SMBUS SMC 0 _SO_SDA — _=SMBUS GPUTHVBENS SDA a SMB 5 _DATA — SMBUS SMC 5 G3 SDA =SMBUS CHGR SDA o
= MAKE_BASE=TRUE _— = MAKE_BASE=TRUE _—
J L J L
GPU Tenp (Int) Battery
@&K107:  UB0DOO
36950
(Wite: Ox9E Read: Ox9F) .
: 1 H 17
VBI OS may overwrite as Ox82/0x83 (Wite: Ox16 Read: Ox17)
— GPU SMB CLK R 78 — =SMBUS BATT SCL 0
— GPU SMB DAT R 78 — =SMBUS BATT SDA 0
L L
SMC " 2" SMBUS CONNECTI ONS
NOTE: SMC RMP bus remains powered and may be active in S3 state SI\/C " 3" SI\BUS w\INEC‘I'I O\IS
s =PP3V3 S3 SMBUS SMC 2 S3
The bus fornmerly known as "Battery B"
s =PP3V3 S3 SMBUS SMC 3
1 1
SV e R5270 '35271 Tr ackpad
1
w900 118l Hiow 15800 sme R5290 557231 DEBUG SENSOR ADC A
CUF ! o . .
( MASTER) 402 , 5402 (Wite: 0x90 Read: 0x91) w900 1/123/32 J/lSW UDL00
SMB 2 S3 aK —  SMBUS SMC 2 S3 SCL — =12C TPAD SCL " (MASTER) Vs, [ ], et (Wite: 0x10 Read: O0x11)
= MAKE_BASE=TRUE —
SMB 2 S3 DATA — SMBUS SMC 2 S3 SDA — =12C TPAD SDA 0 SMB 3 CLK —5 SMBUS SMC 3 SCL — _=12C SMC ADCS SCL o
—— NAKE_BASE=TRUE — —— NAKE_BASE=TRUE —
| L SMB 3 DATA —31 SMBUS SMC 3 SDA — =12C SMC ADCS SDA o8
= MAKE_BASE=TRUE _—
] 1
33502
ALS
(Wite: 0x72 Read: 0x73)
— =I2C ALS SCL 2
— =12C ALS SDA 2
L
SMS
U5920
(WRI TE: 0X30/31 READ. 0X32/33)
GYRO
51 =12C SMC SMS SCL —
= U5940
" 1 2C SMC SMB SDA _ (WRI TE: OXDO READ: OXDL)
T =12C SMC GYRO SCL st
— =1 2C SMC GYRO SDA 51
L
SMC " 1" SMBUS CONNECTI ONS
41 s =PP3V3 SO DPMUXI 2C
=PP3V3 SO SMBUS SMC 1 SO
HDM REDRI VER SMBUS CONNECTI ON
DPMUX | C R52361 'R5237 ;
R5260"| |'R5261 DDR3/ PCH/ ow A7 HDM Redriver (on Rl O
SMC 1K 1K CPU /P Al RFL TEMP w9100 1/20w ?/n./“zow J4410 -> U9700
w4900 1/ 12?//3 ?7/01sw EMC1414- A: U5570 ( MASTER) (WRI TE: 0xCC READ: 0xCD)
ME-LF ME-LF S X 2012 2201
( MASTER) 402 , 402 (Wite: 0x98 Read: 0x99)
=12C DPMUX A SCL — 12C DPMUX A SCL _— =I12C HDM RDRV_SCL
SMB 1_S0_QAK —31 SMBUS SMC 1 SO_scL — =12C CPUTHVENS SCL a o = B TR = “
= MAKE_BASE=TRUE pr—
=1 2C DPMJX A SDA — 12C DPMUX A SDA — =I2C HDM RDRV_SDA
SMB 1_SO_DATA —9% SMBUS_SMC 1_SO_SDA — _=12C CPUTHVBNS SDA o o2 = B TRE = 35
—— MAKE_BASE=TRUE — J L

as 8

PCH "SM.i nk 1"

=PP3V3 SO SMBUS PCH

NO STUFF

Pant her Poi nt

A u1800

(Wite: 0x88 Read: 0x89)
6217 SML_PCH 1 CLK

R5220"
8. 2K

5%

1/ 16W
MF-LF
402 ,

Connecti ons

NO STUFF
R5221

Thew
LF
402

MAKE_BASE=TRUE
9217 SM._PCH 1 DATA

MAKE_BASE=TRUE

SMLink 1 is slave port to

access PCH & CPU via PECI.

aa 3 =PP3V3 SO DPMUXI 2C

X29 TEWP

TMPL05: U5523
(WRITE: 0X92 READ: 0X93)

=1 2C X29THVBNS SCL a7

=1 2C X29THVENS SDA a7

DPMUX | C

19100
( MASTER)

g2 =1 2C DPMUX UC SCL

R5234*
4.7K

5%
1/ 16W
MF-LF
402 ,

g2 =1 2C DPMUX UC SDA

LED BACKLI GHT SMBUS CONNECTI ON

f
4R572K35 LED BACKLI GHT

5% U9700

1/ 16W

M- LF (WRI TE: 0x58 READ: 0x59)
2402

— 12C DPMJUX UC SCL — =12C BKL 1 SCL 86
== NAKE_BASE=TRUE —

— 12C DPMUX UC SDA — =12C BKL 1 SDA 6

MAKE_BASE=TRUE —

SYNC _NMVASTER=D2 KEPLER

SYNC _DATE=01/13/ 201,

SMBuUs

Connecti ons

d} Appl e I nc.
®

051-9589 | D

4.18.0

ROP Pl OF_AP
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| TO MAINTAIN THI S DOCUMENT | N CONFI
Il NOT TO REPRODUCE OR COPY | T
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NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY ERTY. PLE | NC.
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8 7 6 5 4 3 2 1

NOSTUFF
. . H PLACE_NEAR=U4900. N11: 5nm
PBUS Vol t age Sense Enable & Filter GPU VCore Load Side Current Sense / Filter RS
4.53K
MON 1 2
CRI TI CAL o0 [TR)—CEXLMV/P6_| N
— SENSOR_NONPRCD: Y
5300 2 15, SPP3V3 SO | SNS CRITICAL v
NTUDB169CZ + C5310
e 0. 1UF
N- CHANNEL ¢ PBUSVSENS EN L T
Enabl es PBUS VSense SENSOR_NONPRCD: Y o
divider when in SO. R5302" EDP: 50A CRI Tl CAL
_ 100K Vi non=3x50A* (0. 2/ R8915) * R8912=1V uUs5310 L SENSCR_NONPRCD: Y
7o [>—=PBUSVSENS EN 2 L s OPA2333 T PLACENEAR=UA900. NL1: Smm SM:Sl\K/EyADCI GII).g
D i F \ oen R5308 .
1 02 2 + e 4.53K
1 GPUVCORE | OUT 1 2 ° SMC_GPU CORE | SENSE o
J_ s __PBUS SO VSENSE vCORE | Ny s v
= SMC Key VPOR /CORE. aew § ENS:;RO,BNO\PRCD Y
R5303' SMC ADC5 201 0. 22UF  PLACE_NEAR=U4900. N11: 5mm
27. 4K 2%,
5 1% 2 xR
PR VSENSE 1136w < PLACE_NEAR=U4900. LB: 5\M ) Y
° MﬁQ&Q;' . 402, RTHEVENIN = 4573 Chns SENSCR_NONPRCD: ¥ Gai n: 3.004x GND_SMC_AVSS
1
SMC_PBUS VSENSE o = 4R599?(09
R5301" PLAC :
\CE_NEAR=U4900. L8: 5MV 1/16W
100K R5304'| . 5304 Yoot e
1710w 5.49K & | ooue 2 116w
VE-LF 1S —— 9,2 o
022 fraets 2 S
PBUSVSENS EN L DIV 402 202 - S| GNAL_ MODEL=EMPTY
PLACE_NEAR=U4900. L8: 5M1 |4 GND SMC AVSS 41 42 45 46 99
DC- I n Vol tage Sense Enable & Filter .
P 21 3208 CPU 1.05V VCCI O Current Sense / Filter
CRI Tl CAL : 21, g
=CHGR _ACOK 4z 6 Vi =Vol tage across R7640=0. 02139V 9 CRITICAL SMC Key | C1C
1 310 s e U5310 PLACE_NEAR=U4900. L12: 5mm SMC_ADC11
R5315 532 cPos3 iy
0 Enabl es DC-In VSense o6 67 Ry PUWNVOCI OS0 CS P LANN 22 CPUVCC, N T osK
%Z'éuw di vi der when AC present. 6 DCI NVSENS EN L i 7 I SENSE CPUVCCI O | QUT 1 W\/Z o SMC_CPUVCCI O | SENSE oD +
5201 . SENSOR_NONPROD: Vaos :/:’an‘é’ SENSCR_NONPRCD: Y
R5312 %549}( 403 P C8327 | e ear-900. L12: S
C DCI NVSENS EN 2 100K % 67 [Ty CPWVCOI 080 €S N AN CPUVCC O SNS RLN Gai n: 154x 0. 22UF —~
et 1%
\ s 116w SENSOR NOWP
'R5316 L : M LF 'R5325
s DCIN S5_VSENSE M 4142 45 45 90
WEnabI es DC-In VSense — Piew
ivi wh . D :
3 di vi der en SUS present R53131 SMC KEY VDOR Z%QLF 1/1;2W
70 . o |: 30. 9K & PLACE_NEAR=U4900. NO: 5WM SMC_ADC3 WLF S| GNAL_MCDEL=ENPTY
s _=PPDCI N S5 VSENSE g VY Divider set for Vi max of 2232V =
| . 2062, RTHEVENI N = 4567 chns
P- CHANNEL SMC_DCI N_VSENSE oD 2
1 L o
R 3ok P “"".%5“5 15“2”1 PLACENEAREU1900. NO: SMM CPU SA Current Sense / Filter
19 1 C5314 _
1116w 5.36K< 1 oo 99 95 a5 5 _=PP3V3_SO_I SNS
VE-LF 103 “— 9,2 rm—
y X5R 1
PDCI NVSENS EN L DIV 402, 402 cop oA ESII)LEO
L_¢ GND SMC AVSS 41 42 45 46 99 . CRI Tl CAL 0%
Vi =Vol t age across R7140=0. 006V 2 Om
o U5360 A SMC Key | C2C
R5363 , oPA2333 PLACE_NEAR=UA900. MLO: 5mm SMC_ADC13
) 00 o2 [Ty VCCSASO_CS P 1,1\‘;6\'(/2 o5 VECSAI SNS R P sy oFN = 35232
CPU Vcore Voltage Sense / Filter Y AN 1see satar 3 ANAG2 SMC CPU SA ISENSE gy o
ME- LF 2 > 1%
SMC Key VCOC 0z - V. o
XW6320 SMC_A RESZGK4 o i a0z i C52326|Z PLACE_NEAR=U4900. MLO: 5mm
o8 15 12 o _=PPVCORE SO_CPU £ R5320 % 62 [y YOCSASO CS N L 205 VCCSAI SNS_R N | ==, 22U
L+ 582 cpuvsense in LANA 2 SMC_CPU VSENSE oo T GAI N 549X . aav
PLACE_NEAR=R7510. 2: 5 WM L PLACE_NEAR=U4900. N10: 5MVI M LF . = i 402
B VL 1 C5320 R5365 R5366 D _SMC AV a1 a2 a5 45 99
0z
PLACE_NEAR=U4900. N10: 5MVI — ew LARA 2
2 SR i 19
402 2402 1/ 16W
VE-LF
G\D_SMC_AVSS 41 az a5 46 99 -
= SI GNAL_MODEL=EMPTY
GFX Vcore Voltage Sense / Filter
Sl :Sl\lfgyAl\D/C'\jt_)ZC PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
s 5 _=PPVOORE SO_AXG REG V8330 35333}? - 11650114 1 s 100 5.3 20wz 50 cr SENSOR NNPROD: N -
' > GEXVSENSE IN LANA 2 SMC_GEX_VSENSE .
11750008 1 s e, 3 20 200K o5, 0708, 5> - SENSCR NCKPRCD: N
PLACE_NEAR=R7550. 2: 5 MV 1/1;/sﬂw PLACE_NEAR=U4900. N12: 5™MM
VE- LF + C5330
0z
PLACE_NEAR=U4900. N12: 5MV —
2 SR
02
D AVS
AL SMEAVSS w4z a0 0 00 DDR3 1.5V DRAM ONLY CURRENT SENSE / FILTER
SMC KEY | MOC
; R SMC_ADC10
GPU Vcore Voltage Sense / Filter 0P CLRRENT: 94 2 crITICAL =
8 E =PPVIN S3 MEM I SNS R R5373 L5360 PLACE_NEAR=U4900. N13: 5nm
A SNCSKEYAV(I)E R5360 17\‘/§;\K/z o6 ISNS 1V5 MEMR P s R5377 -
s _=PPVOORE GPU REG VB335 35233}? MC_ADCL o612 % o 1SNS 1vE MEMP | 1 | SENSE P1VBMEM | QUT : Wz g SMC PLVSVEM | SENSE gy, 12 %mw SR == T
. v 116w ] ]
L 2 GPUVSENSE IN i v 2 SNCCEG’U w*iu\és—@EN:Ew 2 % R;§§;4 L ://:;/En\é/ Vol t age & Load Side Current Sensing
PLACE_NEAR=R8940. 1: 5 MV PLACE_NEAR=U4 . L10: 5 0. 003 0
116w s I SNS 1V5 MEM N 0z 1 C5377
. 1 1 PLACE_NEAR=U4900. N13: 5
Vs __%5232%? CRITI CAL | 1/7\‘/3\’;62% | SNS Vs _MEM R N 9, 22UF - m I In 051-9589 | D
PLACE_NEAR=W4900. L10: 5MM p—r 1o GAI N: 136. 6X , 6.3V App e C.
6.3V =] - N X5R
2 i o @Om}—=PPVI N S3_MEM | SNS %:?/ . 202 ® 4.18.0
R5375 AVSS 41 4z 15 a6 99 NOTI CE OF PROPRI ETARY PROPERTY:
GND SMC AVSS 41 43 45 45 00 m
1% THE | NFORMATI ON_CONTAI NED HEREI N | S THE
1/ 16W PROPRI ETARY PROPERTY_OF APPLE | NC,
ME- LF 1% THE POSESSOR AGREES TO THE FOLLOW NG
2402 Vo S GNAL NVODEL=EMPTY | TO MAINTAIN THI'S DOCUVENT | N CONFI DENCE 53 OF 132
i - |1 NOT TO REPRODUCE CR OOPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
= I'V ALL RI GHTS RESERVED 45 O: 99
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COWPUTI NG Hi gh Side Current Sense / Filter
46 5 _=PP3V3 SO HS | SNS sl (:\EIAL,NU)N;L:EWZY ) )
SMC Key | COR NSCRNONPROD: CPU VCore Load Side Current Sense / Filter
, C5401 y PLACE_NEAR=R7510. 3: 5MV R55§35K6
EDP Current: 20. 1A 1 gé%luF SMC_ADC8 57 60 o5 [TT)-CPUMP_| SNS1 P DN 2
o Tz & S
@om—=PPVIN S5 HS COVPUTI NG | SNS 402 NSOR ROD:
’ " PLACE_NEAR=U4900. N8: 5MV % SENSOR_NONPRCD: Y 10 0 =PPIV3_S0_LMWPLSNS PLACE NEARSBAS0.3: S
e . PLACE_NEAR=R7520. 3: 5MVI = N ) '
RB400 | %{’:2?2 —3531%3 - 25‘2135‘3 ISI GNAL_MODEL=EMPTY 1 C545
00 0522 | SNS HS COMPUTI NG N 5| scro . OUT |6 HB COMPUTI NG | OUT N 2 MC CPU HI | SENSE oo <2 57 56 o5 [T)-CPUMP I SNS2 P LAANA 24 Qo UF SMC Key | QOC
w ORI TI CAL B PLACE_NEAR=U4900. N8: 5MVI o5% o NowReD v |2 X7R ceRM
Power Drop across R5400 at EDP becomes 1.21W % | SNS HS COVPUTI NG P 4[N+ REF| 1 M- LF , C5403 NF NSOR_| 0D 0402 SMC ADC1
0.003 ;7] 402 0. 22UF SENSOR_NONPRCD: Y 402 SENSOR_NONPROD: Y CRI TI CAL 1 —
CRI TI CAL D 20%, PLACE_NEAR=R7530. 3: 5MM R5458 R5452 U5450 - SENSOR_NONPROD: Y
X5R .
Gai n: 50x N 2 a0z o7 65 65 [[R)-CEUME_I SNS3 P 1 328K, e loume s p 3.48K, CPU WP _ISUMR P 5 g;/;BS?;DCKGd R5451 PLACE_NEAR=U4900. ML1: SMM
¢ =PEVIN_S5_HS_COVPUTI NG | SNS_R p GN\D_SMC_AVSS 41 42 45 46 99 SI GNAL_MODEL=EMPTY fussev 1/1;/é'w \h\ 4 CPUI MWVP_I SUM | QUT 1 * 53K2 SMC_CPU | SENSE oo 2
M M- LF
= o SENSOR_NONPRCD: ¥ - Vs 116w BEASEReARRS65 My 1: 5w
PLACE_NEAR=R7510. 4: 5MV R5470 = R5453 4 Vo™ 1 C5451 .
i 1 i . 23K . 48K
G?APH' CS Hi gh S| de QJrrent Sense / Fi I ter o7 65 [Ty CRU MR I SNSL N 1323 2 CPU M/Pal SNS_N 3. 48 207 | cPUMP I N ::géuEZUF
SI GNAL_ MODEL=EMPTY 0.5% 1% 1 5 isgv
1/ 16W 1/ 16W —
SENSOR_NONPRCD: Y A MELF SENSOR_NONPROD: Y 402
46 8 _=PP3V3 SO HS | SNS SENSOR_[NONPROD: Y R5455 GN\D_SMC_AVSS 41 42 45 46 99
PLACE_NEAR=R7520. 4: 5MM R5471 'R5454 732K
, C5411 SENSTR NP Y 5. 23K 732K V\2 .
- 9auF SMC Key | QOR oo D Frew 116w SI GNAL_MODEL=ENPTY Gai T 1_40,; ALV
EDP Current: 4. 9A o —— lov SMC ADC2 SI GNAL_MODEL=EMPTY o8, e LF M LF Scal e: 28.55
2 o — e 2 Max VQut: 3.3V at 94. 2A
o ¢OM}—=PPVIN S5 HS GPU | SNS V+ PLACE_NEAR=R7530. 4: 5SMM R5472
PLACE_NEAR=U4900. K9: 5MV SENSOR_NONPROD: Y
R5410 mjig 'R5413 o7 65 [TI)-SPULM/P | SNS3_N L 323K,
2 GNAL_ MODEL=
o612 5 | SNS HS GPU N 5Iin soo o ouT |8 HS GPU | QUT 1 423K, ENSE P SI GNAL_MODEL=EMPTY S SI GNAL_MODEL=EMPTY
w CRI TI CAL e PLACE_NEAR=U4900. K9: 5M\ 62
ISNS HS GPU P 4[N REF[1 ME-LF 41 .
0.003 - 0z 1 65413 Sense R is R7510, R7520 & R7530
CRI Tl CAL G\D p— I ndi vi dual Sense R is 0.75mchm
. > —PPVIN S5 HS GPU I SNS R Gai 200 ~ 2 35 EDP: 94A TDP : 45A
in: X ) . .
> GND SMC AVSS (Effective Sense R is 0.25mchm due to sunming of the 3 phases)
41 42 45 a5 99
OTHER Hi gh Side Current Sense / Filter
100 ZPP3VE SO HS I SNS GFX/'1 G VCore Load Side Current Sense / Filter
| C5431 SMC Key | QOR
EDP Current: 12. 546A 0 1UF SVC ADCO SENSOR_NONPROD: Y
- 5830 - PLACE_NEAR=R7560. 3: 5MM R5468
=] ™ CERM =
o (OT}—=PPVIN S5 HS OTHER | SNS i 2 OR e NEAo00. Lo st e CPULM/P | SNS2G P , 523K, 465 _=PP3V3 SO | MVPI SNS :LEIESEQEEZ?;R?;Y& -
R54302 ) U5430 - R5433 SI GNAL_MODEL=EMPTY 55@ 1 05460
0612 1 HER_N 1 NA213 0. 1UF
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