8

7

o T

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 ant s

BOM NUMBER BOM NAMVE BOM OPTI ONS
639- 1468 PCBA, MLB, K91F, DG64 KP1_COVMON, SCDI MMt FOXCONN, CPU: 2_2GHZ, GPU: WHI STLER, FB_1G_HYNI X, VRAM DVP1, VRAM DVPO, EEEE: DGA
639-1972 PCBA, MLB, K91F, DL83 H91_COVMON, SCDI MM HYBRI D, CPU: 2_2GHZ, GPU: WHI STLER, FB_1G_HYNI X, VRAM DVP1, VRAM DVPO, EEEE: DL8
639-1971 PCBA, MLB, K91F, DL82 91_COVVON, SOOI MMt MOLEX, CPU: 2_2GHZ, GPU: WHI STLER, FB_1G_HYNI X, VRAM DVP1, VRAM DVPO, EEEE: DLS:
639- 1469 PCBA, MLB, K91F, DG65 K91_COWVDN, SOOI MM FOXOONN, CPU: 2_2GHZ, GPU: WHIl STLER, FB_1G_SAVBUNG VRAM DVPO, EEEE: DG65
639- 1970 PCBA, MLB, K91F, DL86 K91_OOMVON, SCDI MM HYBR! D, CPU: 2_2GHZ, GPU; WHl STLER, FB_1G_SAVBUNG, VRAM DVPO, EEEE: DL86
639- 1956 PCBA, MLB, K91F, DL7W K91_COWVDN, SOOI MM MOLEX, CPU: 2_2GHZ, GPU: VMl STLER, FB_1G_SAVBUNG, VRAM DVPO, EEEE: DL7W
639- 1470 PCBA, MLB, K91F, DG66 KB1_OOMVON, SCDI MM FOXOONN, CPU: 2_3GHZ, GPU; WHI STLER, FB_1G_HYNI X, VRAM_ DVP1, VRAM DVPO, EEEE: DG4
639- 1974 PCBA, MLB, K91F, DL87 H91_COWDN, SOOI MM HYBRI D, CPU: 2_3GHZ, GPU: Wi STLER, FB_1G_HYNI X, VRAM DVP1, VRAM DVPO, EEEE: DL8
639- 1976 PCBA, M_B, K91F, DL88 91_COVVON, SOOI MMt MOLEX, CPU: 2_3GHZ, GPU: WHI STLER, FB_1G_HYNI X, VRAM DVP1, VRAM DVPO, EEEE: DL8!
639- 1471 PCBA, MLB, K91F, DG67 K91_COWVDN, SOOI MM FOXOONN, CPU: 2_3GHZ, GPU: WHI STLER, FB_1G_SAVBUNG VRAM DVPO, EEEE: DG67
639-1973 PCBA, MLB, K91F, DL81 K91_OOMVON, SCDI MM HYBR! D, CPU: 2_3GHZ, GPU; WHl STLER, FB_1G_SAVBUNG, VRAM DVPO, EEEE: DL81
639- 1954 PCBA, MLB, K91F, DL7T K91_COWVDN, SOOI MM MOLEX, CPU: 2_3GHZ, GPU: Wl STLER, FB_1G_SAVBUNG, VRAM DVPO, EEEE: DL7T
639- 1573 PCBA, M_B, K91, DHW K91_COVMON, SCDI MM FOXCONN, CPU: 2_0GHZ, GPU: SEYMOUR, FB_256_HYNI X, EEEE: DHW ‘
639- 1945 PCBA, MLB, K91, DL7Q K91_COMMON, SCDI MM HYBRI D, CPU: 2_0GHZ, GPU: SEYMOUR, FB_256_HYNI X, EEEE: DL7Q
639- 1953 PCBA, MLB, K91, DL7R K91_COVMON, SCDI MM MOLEX, CPU: 2_0GHZ, GPU: SEYMOUR, FB_256_HYNI X, EEEE: DL7R
639- 1574 PCBA, MLB, K91, DHMWV K91_COMMON, SCDI MM FOXCONN, CPU: 2_0GHZ, GPU: SEYMOUR, FB_256_SAMBUNG, EEEE: DHMV/
639- 1959 PCBA, MLB, K91, DL80 K91_COVMON, SCDI MM HYBRI D, CPU: 2_0GHZ, GPU: SEYMOUR, FB_256_SAVBUNG, EEEE: DL80
639- 1960 PCBA, MLB, K91, DL7Y K91_COVMON, SCDI MM MOLEX, CPU: 2_0GHZ, GPU: SEYNOUR, FB_256_SAVBUNG, EEEE: DL7Y
085-1901 K91/ K91F DEVELOPMENT BOM K91_DEVEL: ENG

K91 BOM CGCROUPS

BOM GROUP BOM OPTI ONS
K91_COVIVON ALTERNATE, COMMON, K91_COMVIONL, K91_COMMONZ, K91_PROGPARTS, K91_PROGPARTS1, UVGLUE_K91_K91F, K91_PVT

K91_COMVONL

CPUVEM SO, SMC_DEBUG_YES, HUB1_2NONREM HUB2_2NONREM USBHUB_2513B

K91_COMVONZ2

GPUVI D_1P11V, KB_BL, T29: YES, ENET_SD: BO, T29BST: Y, SDRV_PD, SDRVI 2C: MCU, T29_DP_HPD: ALL_OR

K91_PVT

BMON: PROD, VREFMRGN_NOT, XDP, XDP_CPU_BPM BKLT: PROD, | SNS_ON: NO, LPCPLUS_R: YES

K91_PROGPARTS

GVUX_PROG, | R_PROG, TPAD_PROG: PVT, ENETROM_PROG: PVT, T29ROM PROG, T29MCU: PROG

K91_PROGPARTS1

SMC_PROG PVT, BOOTROM_PROG: PVT

K91_DEVEL: ENG

SNB_CPT_XDP, BMON: ENG, GMUX_J TAG_CONN, VREFMRGN, LPCPLUS_CONN: YES, LPCPLUS_R: YES, BKLT: ENG, SOPGOCD_I SL, CPURI PPLE_ENG, | M/PI SNS_ENG, | SNS_ON: YES, DEBUG_ADC, DI Gi_M C

K91_DEVEL: PVT

SNB_CPT_XDP, LPCPLUS_CONN: YES, LPCPLUS_R: YES

SNB_CPT_XDP

XDP, XDP_CONN, XDP_CPU_BPM XDP_PCH

Modul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754031 1 1C, CPU, SNB, SR030, PRQ D2, 2. 0, 45W 442, 1. 20, 6M BGA U1000 CRI TI CAL CPU: 2_0GHZ.
33754032 1 1 C, CPU, SNB, SROOW PRQ D2, 2. 2, 45W 4+2, 1. 30, 6M BGA U1000 CRI TI CAL CPU: 2_2GHZ.
33754033 1 1C, CPU, SNB, SROOU, PRQ D2, 2. 3, 45W 442, 1. 30, 8M BGA U1000 CRI TI CAL CPU: 2_3GHZ
33754029 1 | C, PCH, COUGARPQI NT, SLHID, PRQ, BDB2H\BS u1800 CRI TI CAL
33753936 1 1C, GPU, AND, Wl STLER, 962FCBGA, 40NM ES usooo CRI TI CAL GPU: VHI STLER
33783979 1 1 C. GPU, AVD, SEYMOUR, M2 LP, ESL, 962BGA usooo CRI TI CAL GPU: SEYMOUR
33850945 1 1 C, ASSP, LI GHTRI DGE, S LHAJ, PRQ FCBGA, 15X15M Uu3600 CRI TI CAL T29: YES
34350534 1 1 C, ASIC, GBI T ETHNET&SD CTRLR. 686 QFNBXS, BO U3900 CRI TI CAL ENET_SD: BO
34350494 1 IC, ASIC, GBI T ETHNET&SD CTRLR. 686 QFNBXS, AD U3900 CRI TI CAL ENET_SD: AO
3380753 1 1 G, FW643- E, 13948 PHY/ OHCI LI NK/ PO - E, 12 U4100 CRI TI CAL
33350543 4 1 C. SGRAM GDDRS, 32MK32. 1. 25GHz, E- DI E, HF U8400, UB450, UBS00, UBS50 CRI TI CAL FB_512_SAVBUNG
33350564 4 1 C, SDRAM GDDRS, 32MK32, 1. 25GHz, A- DI E1. 35V 18400, UB450, UB500, UBSS0 CRI TI CAL FB_512_HYNI X
33380571 4 1 C. SGRAM GDDRS, 64MX32, 3. 6GBPS, C- DI E, HF U8400, UB450, UBS00, UBS50 CRI TI CAL FB_1G_SAMBUNG
33350572 4 1 C, SGRAM GDDRS, 64MK32, 3. 6GBPS, M DI E, HF 18400, UB450, UB500, UBSS0 CRI TI CAL FB_1G_HYNI X
33350543 2 1 C. SGRAM GDDRS, 32MK32. 1. 25GHz, E- DI E, HF UB500, L8550 CRI TI CAL FB_256_SAVBUNG
33350564 2 1 C, SDRAM GDDRS, 32MK32, 1. 25GHz, A- DI E1. 35V UB500, UB550 CRI TI CAL FB_256_HYNI X
35353055 1 1C, PI 3VEDP212, X2 DI SPLAYPCRT 2:1 MIX, GEN 390 CRI TI CAL
725-1479 1 M.B LOCTI TE W EB CPU, PCH, T29, GPU, K91 W_GLUE_K91_K91F CRI TI CAL WGLUE_K91_K91F
51650806 1 CONN, 204P, SCDI MV SOCKET, DDR3, RAM BGA, FOXCONN 33100 CRI TI CAL SODI MM FOXOONN
516- 0246 1 CONN, 204P, SCDI MV SOCKET, DDR3, p=0. 6M FOXCONN 32900 CRI TI CAL SODI MM FOXOONN
51650805 1 CONN, 204P, SCDI MV SOCKET, DDR3, RAM BGA, MOLEX 33100 CRI TI CAL SCDI MM MOLEX
516- 0245 1 CONN, 204P, SCDI MM SOCKET, DDR3, p=0. 6M MOLEX 32900 CRI TI CAL SCDI MM MOLEX
51650805 1 CONN, 204P, SCDI MV SOCKET, DDR3, RAM BGA, MOLEX 33100 CRI TI CAL SCDI MM HYBRI D
516- 0246 1 CONN, 204P, SCOI MM SOCKET, DDR3, p=0. 6M FOXCONN 32900 CRI TI CAL SCDI MM HYBRI D

ETHERNET ROM
33550663 1 1 C, FLASH, SERI AL, SPI, 1MVBI T, 2V7, 8P, SO C u3990 CRI TI CAL ENETROM_BLANK
34152685 1 1 C, ENET, 1MBI TFLASH, O V REVO1, K74/ K75, K40 u3990 CRI TI CAL ENETRCM_PROG: AO_SD
34152973 1 1 C, ENET, 1MBI TFLASH, CI V. REVO1, K60/ K62 U3990 CRI TI CAL ENETRCM_PROG: BO_SD
341S3026 1 | C, ENET, 1VBI TELASH, CI V. REVO1, K90i / K91/ K92 u3990 CRI TI CAL ENETROM_PROG EVT
341S3096 1 1 C ENET ROM 1MBI T, DVT, PVT, K90i / K91x u3990 CRI TI CAL ENETROM PROG PVT

Bar Code Lal¥els / EEEE #' s
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DDKG CRI TI CAL EEEE: DDKG
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG63] CRI TI CAL EEEE: DG63
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG64] CRI TI CAL EEEE: DG64
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DGE5] CRI TI CAL EEEE: DG65
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG66] CRI TI CAL EEEE: DG66
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DG67] CRI TI CAL EEEE: DG67
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DHW] CRI TI CAL EEEE: DHW
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DHMWY CRI TI CAL EEEE: DHMWV
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL81] CRI TI CAL EEEE: DL81
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL82] CRI TI CAL EEEE: DL82
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL83] CRI TI CAL EEEE: DL83
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL84] CRI TI CAL EEEE: DL84
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL85] CRI TI CAL EEEE: DL85
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL86] CRI TI CAL EEEE: DL86
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL87] CRI TI CAL EEEE: DL87
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL88] CRI TI CAL EEEE: DL88
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL89] CRI TI CAL EEEE: DL89
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL7Q CRI TI CAL EEEE: DL7Q
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL7R] CRI TI CAL EEEE: DL7R
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL7T] CRI TI CAL EEEE: DL7T
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL7V] CRI TI CAL EEEE: DL7V
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL7W CRI TI CAL EEEE: DL7W
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL7Y] CRI TI CAL EEEE: DL7Y
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEEE_DL80] CRI TI CAL EEEE: DL80
Alternate Parts Programmabl es - All Buil ds
(Alternate) (Primary)
PART NNBER | pLTERWATE FOR] B T o e oes | comvents: 34152830 1 1 G, CRLD, LATTI CE, GWX, K91/ K91F U9600 CRI Tl CAL GMUX_PROG
33650042 1 1 C, PLD, LATTI CE, LFXP2- 5E- 5, 132 BALL CSBGA U9600 CRI Tl CAL GVUX_BLANK
15750058 15750055 ALL Delta alt to TDK Magneti¢s 34152384 1 | R ENOORE |1, GY7063833. LFXC w800 CRI TI CAL | R_PRCG
15250896 | 152S0518 ALL MAG LAYERS ALT TO CYNTEC| 34153129 1 [P 13690 ORI T CAL oo s
15550457 | 15550329 ALL MAG LAYERS ALT TO MURATA| 33550777 1 | ecra st AL B, S 13690 ORI T CAL o BLAN
85352805 | 35352603 ALL Fairehiid wafer option 34153128 1 1 G, PROGRVD, LPC1112A, T29 PORT NCU, PVT, HVGRNZS 9330 CRI TI CAL T29MOU: PROG
12850264 12850257 ALL Sanyo alt to Kemet 337S3997 1 1 G, MOU, 32B, LPC1112A, 16KB/ 2KB, HVGFN25 w9330 CRI Tl CAL T29MCU: BLANK
128S0303 | 12850282 ALL Panasonic alt to Sanyd 34152957 1 e o o rou - ron. o0 8701 p——— U s
353S3085 | 35351658 ALL ST Mcro alt to LT 33550724 1 e 0 retro1 - 102, se P p——— U BLA
376S0972 | 376S0612 ALL ROHM al t to Toshiba N-FET
376S0855 | 37650613 ALL Orodes alt to Toshi ba dual N FET
138S0676 | 138S0691 ALL Mirata alt to Samsung cap
138S0652 | 13850648 ALL Sarmung /st alt for Taivo vudon
13850681 | 138S0638 ALL Taiyo Yden ¢ for smung
15250685 | 15250796 ALL Onl oV shay! oK a1t for ymioc
376S0977 | 376S0859 ALL B odes it for rohm
35352592 | 353S3199 ALL P R ——
33580550 | 33580777 ALL add 4K byte as alternative to 2K SMC
37150679 | 37150652 ALL vt o i aodes 33850895 1 S\E HS8/ 2117, SO TLP L4900 CRTICAL SVC_BLANK
13850671 | 13850673 ALL 54152854 1. SN CEVELCOVENT: ROTC0, K91 4900 RTICAL SVC_PROS PROTO
34152935 1 C, SMC, DEVELGPVENT- PROTOL, K91 u4900 CRI TI CAL SMC_PROG: PROTOL
34152994 1 C, SMC, DEVELGPMENT- PROTCR, K91 U4900 CRI TI CAL SMC_PROG: PROTQ2
34152861 1 C, SMC, DEVELCPMENT- EVT, K91 u4900 CRI TI CAL SMC_PROG EVT
34152864 1 C, SMC, DEVELCPMENT- DVT, K91 U4900 CRI TI CAL SMC_PROG DVT
EFI RO\/I 34152867 1 C, SMC, DEVELCPMENT- PVT, K91 u4900 CRI TI CAL SMC_PROG PVT
33550740 1 64 MBIT SPI SERIAL DUAL |/O FLASH U6100 CRI Tl CAL BOOTROM_BLANK
34152893 1 1 C, EFI, ROM PROTCD, K90/ K901 / K91/ K91F/ K92 U6100 CRI TI CAL BOOTROM_PROG: PROTCO
341S2934 1 1 C, EFI , ROM PROTOL, K90/ K90I / K91/ K91F/ K92 U6100 CRI Tl CAL BOOTROM_PROG: PROTOL
34152991 1 1 C, EFI, ROM PROTCR, K90/ K901 / K91/ K91F/ K92 U6100 CRI TI CAL BOOTROM_PROG: PROTCR
34152894 1 1 C, EFI, ROM EVT, K90/ K90I / K91/ K91F/ K92 U6100 CRI Tl CAL BOOTROM_PROG: EVT
34152895 1 1 C, EFI, ROM DVT, K90/ K90I / K91/ K91F/ K92 U6100 CRI Tl CAL BOOTROM_PROG: DVT
341S2896 1 1 C, EFI, ROM PVT, K90/ K90I / K91/ K91F/ K92 U6100 CRI Tl CAL BOOTROM_PROG: PVT
PS(x; SYI\K%I IIVLAESTE%K17 REF - SYI\C- DATE=05/ 28/ 200
341S2902 1 1C, TP PSCC, K9x, PROTCD u5701 CRI Tl CAL TPAD_PROG: PROTCD BO\/I Co nf I g u r at I O n
34152940 1 1C, TP PSOC, K9x, PROTOL us701 CRI Tl CAL TPAD_PROG: PROTOL d} Ap pl e In C.
341S3001 1 IC TP PSQC, K9x, PROTCR us5701 CRI TI CAL TPAD_PROG PROTQ2 ®
341S3024 1 1C, TP PSCC, KOx, EVT u5701 CRI TI CAL TPAD_PROG EVT NOTI CE OF PROPRI ETARY PROPERTY:
341S3099 1 1C, TP PSCC, K9x, DVT, PVT us701 CRI Tl CAL TPAD_PROG PVT %:E E@:&ﬁh&%:?ﬁ&%g%?&ggs I NC.
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Functi onal Te

J5650 (LEFT FAN CONN)
FUNC_TEST o1
[ TRUE PP5V_S0 3;7;
i TRUE FAN LT PVW 5
" TRUE FAN LT TACH
J5660 (RI GHT FAN CONN)
TRUE PP5V_S0 o4
% TRUE FAN RT PVWM o °
[ TRUE FAN RT _TACH o,
TRUE GN\ND
J:‘ J6780 (M C CONN)
TRUE BIl_MC N 60 6
g TrRUE Bl _MC SHIELD U
TRUE BL_MCP 60 6

st

2 TPs

Poi nt s

USB PORTS

J5713 (KEY BOARD CONN)
S3

TrRUE PP3V3

o TRUE PP3V42 G3H

PP5V_S3_RTUSB_A F ..

[Ty IRE W5 _KBD1

USB2_LT1_N a2

s TRUE W5_KBD2

O IRE UsB2_LT1_P a2

TRUE GN\ND

TrUE W5_KBD3
ga TrUE W5_KBD4

[TIysIRE W5 _KBD5

[Cop2 IRE PP5V_S3_RTUSB_B_F ..

Iy IRE W5 _KBD6

Do IRE W5 _KBD7
D IRE W5 _KBD8

B_LT2_N 42 08
O~ IRE USB LT2 P 42 98
TRUE GN\D

a1
64 67 68 69 71 72 86 83

7 BelPran

1

1

1

J6781 & J6782 ( SPEAKERS CONN)

PK IN_L P 5o o0 98

flace TrUE  SPKRCONN L_OUT_ N ss 60 98
TrUE  SPKRCONN R OUT P ss 60 98

fiacic,} TrUE  SPKRCONN R OUT_N ss 60 98
flaee ) TrRUE  SPKRCONN S OUT P ss 60 98

s TrRUE  SPKRCONN_S _OUT_N 5o 60 o8

J9000 (LVDS CONN)

PP3V. W L

84 87 88

oo IRE PP3V3_SO 897032706017

o 1rE PPVOUT_SO_LCDBKLT 78,82 83
LVDS_DDC CLK was
LVDS DDC DATA o2 0
LVDS_CONN A DATA P<0>
LVDS_CONN_A DATA N<O>
LVDS_CONN_A DATA P<1>
LVDS _CONN A DATA N<1>
LVDS_CONN_A DATA P<2>

82
82
82
82
82

82

82
82
82
LVDS CON DATA _N<1>
LVDS CONN_B_DATA_ P<2>
LVDS CONN_B_DATA N<2>
LVDS CONN B_CLK F_P &
LVDS CONN B_CLK F_N &
LED RETURN_ 1
LED _RETURN_2
LED RETURN_ 3

[Core-TRUE LED RETURN 4 a2
LED RETURN 5 a2

[Crops IRUE LED RETURN 6 o
TRUE GN\ND

82

82

;
ZZZ§ZZ
WWW%ZDZD

82

o7

L

[CopsIRE PP5V_SW ODD

J4500 ( SATA ODD CONN)

DETE!

TRUE

J4501 (SATA HDD CONN)

[Tos2 IRE PP5V_S0_HDD FLT a
ATA_HDD D_P a

SATA_HDD R2D N a
SATA HDD D2R C N,

[rossIRUE SATA HDD D2R C N
[CTos+IRE SATA_HDD D2R C P .

TRUE GN\ND

L

J5815 (KBD BACKLI GHT CONN)
KBDLED ANODE

[ID+e-TRE SMC_KDBLED PRESENTTL 53

82
89 98
51 53 56 60 61 71 72

18 1920 22235
35'36 35 40 41 45 47

] 2

83 o7
83 o7
83 o7
83 o7
83 o7

83 o7

83 o7
83 o7
83 o7
83 o7
83 o7

83 o7

:|4 TPs
]3 TPs

5 TPs

TRUE GN\ND
L
FUNC_TEST
TRUE GN\ND
JT‘ TRUE GN\ND
J__ 6 TPs

J3401 & J3402 (Al
P

s

TP needed

2 IRE W5 _KBD9

[Dx3-IRE W5 _KBD10

L TrRUE WB_KBD11

s IRE W5 _KBD12

TrRuE W5_KBD13

e IRE W5 _KBD14

RPORT/ BT/ CAMERA CONN)

W5_KBD15_CAP

WS _KBD16_NUM
[Tz IRE W5 _KBD17

E_AP_D2R P 16 31 93 KBD1 52

oTrRUE PCIE AP_D2R N 16 31 03 . TRUE W5_KBD19 5
> TrRUE PCIE_AP_R2D P 31 3 g TrRUE W5_KBD20 2
[Cmos2-IRUE PClE_AP_R2D N 31 03 s IRE W5 _KBD21 2
PCIE_CLK100M AP_CONN_P & rrres TRUE W6 KBD22 5

[CmossIRUE PCLE_CLKI00M AP_CONN_N 35y, TRUE VB KBD23 5
AP_ClL KRE! L a W5_KBD_ONOFF_L 52
[rose1RUE PCLE WAKE L 17 25 31 84 WS LEFT SHI FT_KBD -,
>—IRE WFI_EVENT L o1 44 4 W5 LEFT_OPTI ON KBD s:

AP_RESET_CONN L a1
[Coss-IRUE PP3V3_W.AN a1 45

PP5V. AL Fa

SMBUS_SMC A _S3_SDA s =

ngaEV\BCCNTRO_ KBD s2

4a a7 53 54 96 J6950 (Bl L CABLE CONN)

|||—

|||—

SMBUS_SMC A_S3_SCL s 51 41 47 55 54 56 NO TEST=TRUE NC e e
PP5V_S3_IR R ) :
USB_CAMERA CONN P, o, Iy IRE “ -
USE CANERA CONN N o IRE SMC LID R o C—TRET29 D2R P<1.. 0> o, 00 ° % :ﬁ gg % s NC_SDVO TVCLKI NN — _ NC SDVO TVCLKI NN
OONN USB2 BT P o 02 o+ 1RE LR RX QUT a1 s RE 129 D2R N<1..0> 44 0°° RE- 175 NC_SDVO TVCLKI NP — -_BASESTROE NC SDVO TVCLKI NP 617
o _mﬂﬁi:
CONN_USB2 BT N o Cre TRUE SYS LED ANCDE oo T29 [2R C P<l.. 0> eos o s NC_SDVO STALLN iy NC SDVO STALLN o
SMBUS SMC 0_S0_SCL s14: 7 s0 0 TmE  GND e RE 129 D2R G Nel. . 0> oeosos NCNQ.TESTs NC_SDVO STALLP = WAREBASESTRE \C SDVO STALLP
e SVBUS SMC O _SO_SDA [ TRE _T29 R2D C P<1..0> 5 a1 05 P AU GPILO 2 No_ e = - EASE=TROE 61
3 aa 47 solre 90 o TRE T29 R2D C N<1.. 0> 5 oios >—RE AL oo g s 5 175 NC_SDVO | NTN — NC_SDVO | NTN o1
> TRE 129 R2D P<1..0> u s > TRUE = s NC_SDVQ | NTP :_mﬂﬁ NC_SDVO | NTP
J6950 (BAT CONN) TRE T29 R2D N<1.. 0> 4o o IRE IE 233 tg t g s = —BASE=T
TRUE__T29DPA M._P<3.. 0> siuses > s . NC GPU BUFRST L TR NC GPU BUFRST L ,
SYS DETECT L o PONER RAI LS D= = o TRUE TP BKL FAULT o = NAKE BASE=RROE (o
E s SIS AR — Func TesT e = e Do = IS e
TRE PM SLP S3 L 1o 4t DP_T29SNKO_AUXCH C_N 33 7a o5 [IED—LRUE TP XDPPCH HOOK2 = "~ TP ®PUMOA D<9. &= BASESTEGPU M OA_D<9. . 0>
PPOV75_SO_DDRVIT §% rrm, TRUE DP_T29SNKO_AUXCH P 2 s O IRUE TP XDEPCH HOOKS » «__NCGPUMOADE — %7§E=@u M OA DE .
PP18V! e DP_T29SNKO_AUXCH N s ss O T o = BASES
>——IRUE PP1VO5_ SO 1'o30%t: [T IRUE DP T29SNKO M. C P<3..0> 3373 o5 Es
PP1VO5_SOGPU £ % TRUE DP T29SNKO M. C N<3.. 0> s575 55 ([ED—LRUE CPULMVE BOOTL o7 68
e PPIVO5 S5 e P T205NKO M Pe3 Do o o> IRUE_CPU WP BOOT2 o e . NC LVDS_EG BKL_PWM- TRUE NC LVDS_EG BKL_PWM.
CD—= — = — TRUE CPUI MVP_UGATE2 o7 68 . TP_LVDS 1 G B CLKN— - BASESTREE L VDS | G_B_CLKN
oy TRUE_ PP1VO_FW FWPHY ;56 5 DP_T2 N<3. . 0> a3 o5 = — =
TRUE TP 1V05 SO PCH VCCAPLLEXP o 188 TP_LVDS |1 G B _CLKP— TRUE- EE LVDS | G B CLKP
PP1V2_ENET 756 1o DP_T29SNK1_AUXCH C P 27005 [ EASE=TRE o et
o>__TRE PP1V2_SO S DP_T29SNKI_AUXCH C_N 5 7o o we TP LVDS |G BKL PWE  Y¥RGE-BSF-IRE LVDS | G BKL PW
RE PP1V5_S: 26 20 20 -
= ey v = DB T26SNKL ADXGH N & s ——NCSVC BS ALRT_L— 136 pnse—rmop NG SMLBS ALRTL «
True PP1VBR1V55_SOGPU_|I SNS TRUE DP_T29SNK1 M. C P<3..0> 33 78 95 TRUE_VEM A BA<2..0> 5o - TRUE NVEM B BA<2..0> ., 5 a
5800 (19D ELEX 0O g PPLVBRILV55_SOGPU | SNS_Rprey TRUE DP T29SNKI_M._C Ne3.. 0> 1 ooy _NC POl PME L _ NCPO PVE L ., =2 NEM A OKE<I.. 05 .1 oo B2 NEM B CKE<1.. 0> 1o m
= 5 TRUE PP1V8 GPULFPX ;7 100 DP_T29SNKL M. P<3..0> s3ss 155 NC PCl _CLK33M OUT3 — - BASESTRUE NC POl CLK33M OUT3 ¢ TRE_MEM A CLK N<1..0> MEM B _CLK N<1..0> 512
CmpeIRE Z2_HOST | NTN 52 5 s PP1VE SO o DP T29SNKI M. N<3.. 0> = VARE_BASE= = MEM A CLK P<1..0> % M B _CLK P "
Cop_TRE Z2_MOSI o > IRE N T koo Ep—TRE DB 120930 2 | NG POIE_CLKI0OM PEAN— NG PCIE CLK100M PE4N , >—T2E VEM A GLKCP<1. 0> | pm1ae MEMLB CLIC P<L. .0 3 =
e IRE Z2 CS L = = D F PPaVa FW FYBEY 4 & i TP o T29sRC AXGH GP - © NG PCILE CLKIOOM PEAP— —rroeNe-ECLE_CLK100M PE4P NEM A CDT<1. . 0> . b, NEM B CDT<1. . 0> 1.0
Z2_DEBUG3 525 D PP3V3_ SO B ce TP Db T29SR o=3 o ¢ NG PCIE CLKI100M PESN— - BASES NC PCI E CLKIOOM PE5N EED—TEUE— V=i bt o 20 o TP b m oo o= 2o o0
[Cmops IRE Z2_M SO s2 52 D PP3V3 S0GPU i7" S TP Db TooSRe M s 0o o © -NC PCIE CLK100M PESP— & NC PClI E_CLK100M PE5P e NVEM A 53 05 > — — VEM B 63 05
@J&‘:—§§“°“§ - - = @JBLF—ansq@_‘L&F—LnNmm
e %g gCLKT EN 5’ PP3V3_S3 {57 o _TREDP SRVAM CP0> oo °° TR NG E E ﬁm Eggg VEM A, N<7.. 0> 31’ MVEM B N<7.. 0> 3 5
R N 52 53 Co_IRE PP3V3_S5 RUE_DP_SDRVA N<O>  gsos ©°° = NG PGl E CLK100M PE7N [>—IRE NMEM A _DQS_P<7..0> 1 IR M B _DQS _P<7..0> 11 2
8 S5 KEY ACT T 52 5 PP3V3_S5_AVREF_SNC s e, TRUE DP SDRVA M. C P<2> g5 °° = & o
o>+ IRE = TR _PP3V42_GaH K S TRE DP SDRVA M C Ne2> 6 DB FB AQ DQ<31..0> 775 mE FB BO DQ<31..0> 77 s
Z2_RESET 52 58 D PP5V SO z37as 0023 (D> P SORVA M P<0s #% e _NC — - NC P! TRE FB A0_A<8..0> 1570 TRE FB BO_A<8..0> 7o
PSCC F CS L 52 52 e PPBV 83 G D A M e0s e NC B _D2RN = - NC > IrE FB A0 ABI L 0 [Ey—IRE FB BO ABI L —
2 TRUE PICKB L 52 52 > PP5V S5 o D ORVA M Pezs e NC B D2RP = NC FB_AQ_EDC<3..0> 4 76 FB_BO_EDC<3..0> %, ,,
rRE PSOC M SO 52 53 e PPBUS G3H e D e DRVA M. e s 0 NC B RRDCN — NC FB_AO_WCLK N<1..0> FB_BO_WCLK N<1..0> #
Cmop+IRE PSCC MOSI 52 5 > PPDC N GaH i8%43°63° e TP 129 PO E RESETO L o ¢ —NC B RRD CP — FB A0 WCOLK P<1..0> % = tRE FB BO WOLK P<1..0>%
PSOC_SCLK o2 s A PPVOORE P = oo a0 s _NC SATA D D2RN = i ToeNC SATA D D2RN 1 > _TRE FB AQ DBl _L<3..0> ;' FB BO DBl _L<3..0> ;5
T70d Rl AL 7 48 74 81 33 — | = 4 v
ooy TRE _SVBUS_SMC ﬁ S3_SCL ¢ a1 44 47 53 54 96 POVOORE S0 CPU_ . o T TP Teo PO E rescre L. ¢ —NC SATA D D2RP = o NG SATA D DRRP FB_Al 31.. 0> 5 rer FB_B1 31..0> 5o
e IRUE_ SMBUS_SMC A S3_SDA « o1 44 47 53 54 0 To'2ol® *° [CI5> 66 D — TR ATA_D R2D_CN s 16 — IRE FB Al A<8. . 0> 75 76 97 [y IRUE__FB Bl A<8. . 0> s 77 97
PEVOCRE S0 GEX D IRUE TP T29 POIE RESETS L o NC D — JRREPASESTRIE NG SATA D R2D_CP = FB AL _ABl L FB Bl _ABl L
CoopeIRE_PPVP_FW 730 a0 T29DPA_D2R1_A N esos °° =R BASE=TROG s [ IRE 75 76 97 [IEH—IRUE 7577 07
J6900 (DC POWER CONN) PPVTTDDR S3 166 _NC E — — SATA E D2RN ;6 FB Al _EDC<3..0> ;5 FB Bl_EDC<3..0> %,
ADAPTER_SENSE o O TRE SR S8—— v w [ TRUE TA9DPA DERLAXCH B, TNC SATA E D2RP = %&?&'Mm SATA E D2RP i  pmp tme FB Al WOLK N<1.. 0> % rE FB Bl WOLK N<1.. 0> ¥
[Iy21RE PP18V5E_DCI N FUSE ., NC NO TESTE® TRLE o NG SATA E RoD N — WAE WOFTRIE NG SATA E R2D ONeu 1R FB AL WCLK P<1..0> g FB Bl WOLK P<1..0> %
L o _NC SATA E RRD CP — JVRREPRSETREENC SATA E R2D CP 6 16 FB_Al DBl _L<3..0> FB Bl DBl L<3..0> 51
TRUE GN\D — st 2 S Re e > RE B2 AL LB Lo9. . U7 ke »—RE T2 B Lol LS9. . V7o
NO_TEST o5 _NC SATA F_D2RN = o NG SATAF D2RN ..
= J6950 (MAIN BATT CONN) e A R %Qﬁ% A R RE MEM A A<15..0> . 4o
PPVBAT_G3H CONN o2 63 TRUE TP _FW643 NAND TREE 5 TRUE TP _FW43 VAUX ENABLE ., °° = =TROE o TREE_MEM A CAS L 1o e
I+ IRUE TVEA SO SN => = s _NC SATA F RRD CP___— = NC SATA F R2D CP - [ oo
A 6 44 47 62 63 96 RUE_TP_FWs43 OCRIO_CTL s TRUE TP_F\643_VBUE a8 — = =TRUE = M A _RAS L 11 26 01
SIVBUS _SMC BSA_SDA 6 44 47 62 63 96 TRUE TP _FW43 SCl FCLK % [my—IRUE TP FW643 TCK s m—IRE MNEM A VE L 11 26 91
I3+ IRE NC SMC BS ALRT L [ IRUE TP _FW643 SCI FDAIN % [my—IRUE TP FW643 TDO 8 > IRE MEM B_A<15..0> .20
RUE_TP_FW43_SCl FDOL w0  [Ep—IRUE TP_FV643 TNE a8 = M B CAS L 11 28 01
TRUE GA\D > IRE TP _FW643 SO FMC s [mp—IRUE TP SMC P10 aa 45 > IRE NVEM B_RAS L 11 28 01
> IRE TP FV643 SDA w  [Ep—IRE TP P7 7 S _ TRUE_VEM B WE L 11 28 01
[>IRE TP F\643 SE %  [oD—IRUE TP PSCC SCL @ TP_SMC P4l = TEsase=—rroe NG SMC P41 =
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30 35 23 22 20 17 16 14 1312 30 9.7 o _PP1VOS SO PP1VO5 SO CPU VCCPQE ;1> 14
'R1140
3055 23 22 20 17 16 14 13,12 10 0 7 5, _PPLVOS SO U1000 %},'/fa
NOS NOS NOS 1/16W
o JNOSTUFE | NOSTUFF SANDY- BRI DGE Jeoe
R1100 R1104 R1102 NVOBI LE- REVL 240
1
R1101 K 5t B BGA DPLL_REF_CLK AJ4_DPLL REF CLK Unused eDP CLK
22 120w 1ow 1/ 20w (2 OF 11) ppLL_REF_CLK*|yAJ2  DPLL REF CLK L
il 2 21 2% T K63 | TPCPU_CLK100M P
> BCLK_I TP &= 16 90
oz B . | <X
2 NCxE29gPROC_DETECT’ 9 BOLK_| TP+ | ;K65 bl | TPCPU QLKI0OM N Ty 10 50
s ) é o=
%0 17 qgm—CPU PROC SEL L - PROC_SELECT sl 8 _ DM_CLK100M CPU Py 16 o0
o=
R1103 o] BOLK |06 - DM _CLKIOOM CPU N ¢y s w0
56 %0 (ooT—CPU_CATERR L - H53 | CATERR*
%0 57 45 gy CPU PROCHOT L 2 1 (1 PY) PROY* |4J62 - XDP_CPU_PRDY_L oo =5 %0
9
1/ 1/5‘,2’ 50 44 19 @y CPU_PEQl > F53 |peCi (1 PY) PREQ* [5H65 - XDP_CPU PREQ L T 23 00
59 35 25 22 20 17 15 14 33,32,19,0.7 5,_PPLVOS SO Mooz
CPU_PROCHOT R L — H514PROCHOT* i} (1pp)  TCK| J58 - X0P CPU TOK Yann ERC
R112761 i £ Py TVEL_HB9 ; XDP_CPU TMS am = o
1/1%% % 19 (OO} PM THRMIRI P L - FS1JTHERMTRI P* (1 Py TRST* ,H63 - XDP_CPU TRST L Yan KT
MF-LF
402, Ri]‘_s;]_zz5 1Py  TDI|K61 - XDP_CPU_TDI Yoy X
25 23 [ry—PLT RST CPU BUF L 2 AN PLT RESET LSIV1 L K51 RESET* .é s TDO K59 - XDP_CPU TDO oD 22 %0
1% o
1: ;g\é/ e PM SYNG - K53 |pm syNC : DBR* < H61 - XDP_DBRESET L oo 25 25 %
% 23 19 Ty CPU PURGD - G50 | UNCOREPWRGOCD % O (1pu BPM 0y 082 N XOP BPM L<0> =
A -
,‘E (1Y BPM 1% o D61 - XDP_BPM L<1> D =
PM MEM PWRGD R - AY25 |5\ DRAVPVRCK D (1py BPM 2+ [JE62 - XDP_BPM L<2> G = %0
« [ F63 XDP_BPM L<3> 0
BE24 . (1 PU) BPM 3 - CBD 23 o
72 71 20 15 13 10 7_PPIVA 2 ¢ogm—CPY VEM RESET L = SM_DRAVRST 8 (1PY BPM 4* |3D59 ; XDP_BPM L<4> Dam S
PLACE_NEAR=R1121. 2: 1nm CPU DDR VREE - BJ44 [sm VREF s (1 PU) BPM_5* F61 - XDP_BPM L<5> CED =
1 « [ F59 XDP_BPM L<6>
Rl l220(8 CPU_SM RCOMP<0> - BJ46 |sm RCOVP_O (1Py 8PS G50 - BPM L<7. @@ o
I BXA6 (1PU) BPM_7* - XDP <7> 23 50
) CPU_SM RCOVP<1> - SM_RCOMP_1
! ROOVP: BF45 RCOVP
Vabs, Rll%gl UM <2> - SM. -2 'R1141
% 29 17 [TETy—PM VEM PURGD 2 1 %nl/f
1% 1 1 1 1/16W
R1120 and R1121 are Intel reconmended val ues %4/:_15\'4/ R1113 53-0114 Rg-Klll MELF
402 ) 1% PLACE_NEAR=U1000. BF45: 12. 7nm 5% PLACE_NEAR=U1800. AY11: 157mm 2
PLACE_NEAR=U1000. AY25: 51. 562mm asw it
402 402 =
72 71 29 15 13 10 7_PP1V5 S3RSO0 CPUDDR

‘Rlf50:
100
PLACE_NEAR=U1000. BJ44: 2. 54ﬂT\'I1/ 1%:1/?/
e
g

NOSTUFF
RIT31 1C1130
PLACE_NEAR=U1000. BJ44: 2. 54nm 100 0. 1UF
e 10%
1/ 16W 16V
VE-LF 2 LoV
4025 402

PLACE_NEAR=U1000. BJ44: 2. 54mm

PLACE_NEAR=U1000. BG46: 12. 7mm

PLACE_NEAR=U1000. BJ46: 12. 7mm
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UL000
SANDY- BRI DGE
MOBI LE- REV1
BGA
(SYM 3 OF 11)

s MEM A 0> AL6 | sA DQ 0 SA_ck_o| _BB31 MEM A CLK P<0> 6 26
. M A 1> AL8 | sa DQ 1 SA_CK_0* [5BA32 -y VEM A CLK N<O> @ ¢ 2
e o s soedme o eincen ..
6. MEM A 4> AK7 | sA DQ 4 oM T SA_CK_1| AVB4 MEM A CLK P<1> 6 26
N MEM A DO<5> AL10 | sA DO 5 SA_CK_1* [,AY33 o MEMA GLK Nel> oo ¢ 2
: Emi 3: A/Ti,g 22:%3 SA_CKg_1f BD17 - VEMA CKE<1> oo <2
s MEM A 8> ARI10 | SA DQ 8 SA_Cs_0*|yBD41 MEM A CS L<0> 6 26
N MVEM A 9> ARS8 | sA DO 9 SA Cs 1% |4BD45 . MEM A CS L<1> oD 2
° NEM A DO=10> AV SA_DQ 10 SA_ODT_o| BB41 M A_ODT<0> o
E MEM A 11> AYS | sA DQ 11 SA DT 1| BXAG MVEM A ODT<1> .
s M A 12> AT5 | sp DQ 12 LA m @D o
D MEM A DQ<13> o= ARG | sA DQ 13 SA_DQS_0* |5AN8 MEM A N<0> 6 27
. MEM A 14> A6 | spA DQ 14 SA_DQS_1* [5AUS MEM A Ne<1> 627
. MEM A 15> AT9 | SA DQ 15 SA_DGS_2*|4BC6 MEM A N<2> 6 27
s MEM A 16> BA6 | sA DQ 16 SA_DQs_3*|5BD9 MEM A N<3> 6 27
6. MEM A 17> BA8 SA DQ 17 < SA_DQS_4* BC50 MEM A N<4> 6 27
B MVEM A 18> BG6 | sa DQ 18 d SA_DQS_5* |4BB55 MEM A N<5> o 27
s MEM A 19> AY9 | sA DQ 19 2 SA_DQS_6* |4BD59 MEM A N<6> 6 26
. MEM A DO<20> AV8 | sp DO 20 % SA_DOS_ 7+ [JAUBO MEM A Ne7> s 21
N MVEM A 21> BB7 | s DQ 21 SA_DOS_0|_ANB M A P<O> o
. MEM A 22> BB | sA DQ 22 . Dos 1| AU MEM A P<1>
. M A DO<23> BE4 | sp_DQ 23 z SA_DQS_1 = 627
. MEM A DQ<24> AW2 | sp DO 24 é SA_DQS 2 MEMLA Be2> 5 2

SA_DGs_3| BCLO M A P<3> 6 27
. MVEM A 25> AVI1 | sp DQ 25 g SA BB51 MEM A p<4

\ DQS_4 <4> 627

g MEM A DO<26> BB11 1 sA DQ 26 BD55 MVEM A P<5>
o WEM A iz BALZ | sA DQ 27 5527§72 BD61 MEM A P<6> : Z
s MEM A DQ<28> BEB | s DQ 28 SA_DQs_7|_AV61 gmgp EM A DOS P<7> D ¢ 2
. MEM A 29> BALO | sA DQ 29 =
. MEM A 30> BD11 | sA DQ 30 SA_MA_ 0| BD27 - MEM A _A<O> oo © 2
. MEM A 31> BE12 | sp pQ 31 SA VA 1| BA28 - VEMA A<1> oD ¢ =
s MEM A 32> BB49 | sA DQ 32 SA_MA 2| BB27 - MEM A A<2> oD ¢ 2
. MEM A 33> AY49 | A pQ 33 SA_MA_3| AVR6 - VEMA A<3> oD ¢
. M A 4> BES52 | sA DQ 34 SA_MA_4| BB23 - VEMA A<d> oo ¢ 2
s MEM A 35> BD51 | sA DQ 35 SA_MA 5| BA24 - MEM A A<5> o ©
6 MEM A 36> BD49 | sp DQ 36 SA_MA 6| AY21 - MEM A A<6> oo ¢ 2
6. MEM A 37> BE48 | sA DQ 37 SA_MA 7| BD21 - MEM A A<7> oo ¢ 2
B MEM A 38> BA52 | s DO 38 SA_MA_g| B2 - VEM A A<B> oD ¢ 2
s MEM A 39> AY51 | sp DQ 39 SA_MA 9| BB21 - MEM A A<9> o © %
B MVEM A 40> BC54 | s DQ 40 SA_MA 10| AVBS MEM A A<10> s 26
B MEM A 41> AY53 | sA DQ 41 SA_MA_11[ AVR2 - VEMA A<11> oo ¢ =
6 MEM A 42> AVB4 | sp DQ 42 SA_MA_12| BA20 - MEM A A<12> oo ©
5 MEM A 43> AYSS | sA DQ 43 SA_MA_13| BB45 - VEM A A<13> oo ¢ =
. MEM A 44> BD53 | sA DQ 44 SA_MA_14| BE20 - MEM A A<14> o ©
6. M A 45> BB53 | sA DQ 45 SA_MA_15| AW8 - MEMA A<15> oo ¢ 2
s MEM A 46> BES56 | sA DQ 46
N MVEM A 47> BAS6 | sA DQ 47
s MVEM A 48> BD57 | s DQ 48
6 MEM A 49> BF61 | sa_DQ 49
B MVEM A 50> BAGO | sA DQ 50
s MVEM A 51> BB61 | SA DQ 51
. MVEM A 52> BE60 | sa pQ 52
B MVEM A 53> BD63 | sp DQ 53
. MEM A 54> BB59 | sA DQ 54
s MEM A 55> BC58 | sa DQ 55
3 M A > AVE8 | SA DQ 56
6 MEM A 57> AY59 | sa pQ 57
. MEM A 58> AL60 | sA DQ 58
. MEM A 59> AP61 | sA DQ 59
s MEM A 60> AVB0 | SA DQ 60
. MEM A 61> AY57 | A DQ 61
s MVEM A 62> AN6O | SA DQ 62
B MVEM A 63> AR60 | sp DQ 63
e MEM A BA<0> ¢ BA36 SA BS 0
6 @_’\/M‘—Bm SA BS 1
s OM-MEMABA2> o,  BBI9isaps2
s MEM A CAS L BE44{ sA_cAs*
s MEM A RAS L BE364 sA_RAS*
s OO MEM A VE L P BA44 | sA E*
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27
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28

. MEM B 0> AL4
. M B, 1> AK3
. MEM B 2> AP3
. MEM B 3> AR2
. MEM B 4> AL2
. MEM B 5> AKL
. MEM B 6> APL
. MEM B 7> AR4
6 MEM B 8> AV3
. MEM B 9> AW
s MVEM B 10> BA4
s MVEM B 11> BB1
. M B, 12> AVL
s MEM B 13> A2
. MVEM B 14> BA2
. MVEM B 15> BB3
s MEM B 16> BC2
s MVEM B 17> BF7
13 MVEM B 18> BF11
s MVEM B 19> BJ10
s MEM B 20> BCA
s MVEM B 21> BH7
. MVEM B 22> BH11
3 M B 23> BGL0
s MVEM B 24> BJ14
. MVEM B 25> BGL4
13 MVEM B 26> BF17
s MVEM B 27> BJ18
s MEM B 28> BF13
13 MVEM B 29> BH13
s MEM B 30> BH17
s MVEM B 31> BGL8
s MVEM B 32> BH49
s MEM B 33> BF47
. M B, 4> BH53
s MVEM B 35> BG50
s MVEM B 36> BF49
13 MVEM B 37> BHAT
s MEM B 38> BF53
13 MVEM B 39> BJ50
13 MVEM B 40> BF55
. MVEM B 41> BH55
13 MVEM B 42> BJ58
s MEM B 43> BH59
s MEM B 44> BJ54
s M B 45> BGH4
3 MEM B 46> BG58
. MEM B 47> BF59
s MEM B 48> BAG64
s MEM B 49> BC62
s MEM B 50> AUB2
13 MEM B 51> AVB4
s MEM B 52> BAG2
s MEM B 53> BCG4
s MEM B 54> AUB4
s MEM B 55> AVG2
. M B > AR64
s MEM B 57> AT65
6 MEM B 58> AL64
13 MEM B 59> ANVB5
s MEM B 60> AR62
s MEM B 61> AT63
13 MEM B 62> AL62
6. MEM B 63> AMVB3
s MEM B BA<O> - BJ38
6 M B _BA<1> BD37
o VEM B BA<2> - AY29
s cm—MEM B CAS L * BH39
s COm—MEM B RAS L * BG3g
s Oom—MEM B VE L - BF39]

SB_DQ 0
SB_DQ 1
SB_DQ 2
SB_DQ 3
SB_DQ 4
SB_DQ 5
SB_DQ 6
SB_DQ 7
SB_DQ 8
SB_DQ 9
SB_DQ 10
SB_DQ 11
SB_DQ 12
SB_DQ 13
SB_DQ 14
SB_DQ 15
SB_DQ 16
SB_DQ 17
SB_DQ 18
SB_DQ 19
SB_DQ 20
SB_DQ 21
SB_DQ 22
SB_DQ 23
SB_DQ 24
SB_DQ 25
SB_DQ 26
SB_DQ 27
SB_DQ 28
SB_DQ 29
SB_DQ 30
SB_DQ 31
SB_DQ 32
SB_DQ 33
SB_DQ 34
SB_DQ 35
SB_DQ 36
SB_DQ 37
SB_DQ 38
SB_DQ 39
SB_DQ 40
SB_DQ 41
SB_DQ 42
SB_DQ 43
SB_DQ 44
SB_DQ 45
SB_DQ 46
SB_DQ 47
SB_DQ 48
SB_DQ 49
SB_DQ 50
SB_DQ 51
SB_DQ 52
SB_DQ 53
SB_DQ 54
SB_DQ 55
SB_DQ 56
SB_DQ 57
SB_DQ 58
SB_DQ 59
SB_DQ 60
SB_DQ 61
SB_DQ 62
SB_DQ 63
SB_BS 0
SB_BS_1
SB_BS_2
SB_CAS*
SB_RAS*
SB_VE*

U1000

SANDY- BRI DGE

MOBI LE- REV1
BGA
(SYM 4 OF 11)

MEMORY CHANNEL B

SB_CK_0
SB_CK_0*

SB_CKE_O

SB_CK_1!
SB_CK_1*

SB_CKE_1

SB_Cs_0*
SB_Cs_1*

SB_ODT_0
SB_ODT_1

SB_DQs_0*
SB_DQs_1*
SB_DQs_2*
SB_DQs_3*
SB_DQs_4*
SB_DQs_5*
SB_DQs_6*
SB_DQs_7*

SB_DQs 0
SB_DQS_1
SB_DQS_2
SB_DQs_3
SB_DQS_4
SB_DQs 5
SB_DQS_6
SB_DQS_7

SB_MA 0
SB_MA_1
SB_MA 2
SB_MA 3
SB_MA 4
SB_MA 5
SB_MA 6
SB_MA_7
SB_MA 8
SB_MA 9
SB_MA_10
SB_MA 11
SB_MA_12
SB_MA 13
SB_MA_14
SB_MA_15

CPU DDR3

BF33 MEM B CLK P<0> 6 28 91
OBH33 g MEMB OLK N<O>  qynyeze o
BD?;‘_NM>—@ 628 91

BF37 MEM B CLK P<1> 628 01
OB87 g MEMB OLK N<1>  qepmys2s o

BJ26 > MEM B CKE<1> ooy 6 28 o
OSEA0 g MEMB CSL<0> qegmysas o
DBHML g MEMBCSL<l> iz o

B&A2 M B <0> 628 01

BH4AS * MEM B ODT<1> oD 6 28 91

ANA MEM B N<O> 627 01

AV MEM B N<1> 6 27 91

BHO MEM B N<2> 627 01

BF15 MEM B N<3> 627 01

BF51 @=gpVEM B DC5 N<4> Pacim LR

BH57 MEM B N<5> 627 01

AY63 @=—p VEM B DOS N<6> CBD o 27 2 90

ANG2 MEM B N<7> 6 27 91

AN2 M B P<0> 6 27 91

AM MEM B P<1> 627 01

BF9 MEM B P<2> 627 01

BH15 M B P<3> 6 27 91

BH51 MEM B P<4> 6 27 91

BF57 MEM B P<5> 627 01

AY65 MEM B P<6> 6 27 28 91

AN64 *— MEM B DQS P<7> CBD 6 27 91

BF31 . MEM B _A<0> oo © 20 01

BH31 MEM B A<1> 628 01

BB37 MEM B A<2> 6 28 91

BC34 MEM B A<3> 6 28 91
| BF27 g NMEMB A<4> ey ezs o

BB33 MEM B A<5> 6 28 91

BH27 MEM B _A<6> 628 01

B&30 MEM B A<7> 6 28 91

BH29 MEM B A<8> 6 28 91

BF29 MEM B A<9> 6 28 91

AY37 MEM B A<10> 628 01

BJ30 ® MEM B A<11> oo 6 20 o

AVB0 MEM B A<12> 6 28 91

BA40 MEM B A<13> 6 28 91

BB29 MEM B A<14> 628 01
| BE28 g MEMB A<IS> ey ezs o

SYNC DATE=06/15/ 2010
oRCE T
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PPVCCSA SO REG

15 12 7

PLACEMENT NOTE: Pl ease pl ace all
NOTE: Intel validation sense |ines per
HR_PPDG sections 6.2.1 and 6. 3. 1.

PPIVO5 SO 679191213 14 16 17 20 22 23 35 35 44
— 8763 33 180
fLACEiNEAR:R1310. 1: 2. 54mm - 33732 ag ‘113 é%‘ éé %g }g]zo 22 W7
R1300 1
% R1302 ws
% 130 PLACE_NEAR=UL000. AS0: 2. 54mm a2
116w 1% T
NE-LF 116w
402 NE-LF
2 R1312 2402 s
%0 67¢gry—CPU_VI DSOUT 402 116w Q 1 2 5% W LE CPU VI DSOUT R u12
T16
R1311
%0 67 qoo}—CPU_ VI DSCLK 402 16w Q 1 2 s v LE CPU VI DSCLK R T14
T11
R1310
s0 o7 [y PU VIDALERT L g s021136w  LAANA 2 8% MELE CPU_VI DALERT L R N18
PLACE_NEAR=U1000. B51: 38mm N16
N14
— PPVOORE SO_CPU 67 12 14 48 68 101 M7
_PPIVOS SO 67910121314 16 17 20 22 23 35 39 44 MLS
67'69 72 101 PPVCORE_SO_CPU 6 7 12 14 L2
==l §o768%181
PVOORE SO_AXG 7 12 13 PPVOORE SO_AXG 7 12 13 15 |48 ML1
Is'%s'% &
L18
PLACE_S| DE=BOTTOM L4
PLACE_S| DE=BOTTOM PPVCCSA_SO_REG
PLACE_SI E:DBc%rTguvlu o omm === 15'8a AS0
Pl 1000. AWLO: 50. P—
NOSTUFF 50. 8mm NOSTUFF -
1 1 1 1 1 1 o=
R1360 R1362 |'R1366 R1364 R1370 R1368 = B51
PLACE_NEAR=U1000. B47: 50. 8nm 100 100 100 49.9 49.9 100 -
- NOSTUFF NOSTUFF
PLACE_S| DE=BOTTOM v/ 16w Piew Piew 120w Toow Piew o CPU_VECSA VI D<0> AE10
NF- UF NE-LF NE-LF W Ve VE- U
CPU_VCCSA_VI D<1 AGLO
402 2 2 402 2 402 PLACE S| DE=BOTTOM 201 2 2 201 2 402 64 @ =
PLAC NEAR=UL! . F49: .
oo \CE_ NEAR=UL000. F49: 50. 8mm L o -t
%0 57 (T} CPU VCCSENSE N DAL
%0 &7 (T} CPU AXG SENSE P - F49
%0 &7 (0T} CPU AXG SENSE N - E50
%0 59 (T} CPU VOO OSENSE B -0
%0 59 (T} CPU_ VOO OSENSE | o UL0
PLACE_NEAR=U1000. E50: 50. 8mm TP_CPU VDDOSENSE P -2
PLACE S| DE=BOTTOM TP_CPU VDDQSENSE N - AV20
1 — — ]
R1367 -
100 o4 (OOT}-CRU VCCSASENSE -
1% -
st TP_CPU DI E_SENSE - A7
5402 = - -
NOSTUFF CPU_VCC VAL SENSE P - D47
CPU VCC VAL SENSE N - A8
= CPU_AXG VAL SENSE P - B49
A48
CPU AXG VAL SENSE N -
R1314 |* *|R1313
10K 10K
5% 5%
PLACE_S| DE=BOTTOM 1716w 116w
V- UF NELF
PLACE_NEAR=U1000. A46: 50. 8nm ;Lﬁgﬁg%igngu\{lu s0. 8 402 [, ,| 402
= . : 50. 8mm
PLACE_SI DE=BOT'E%VI AN = R1365" 1
1361 R1363 49.9 R1371 p ace_si DE=BOTTOM
100 100 NOSTUFF 1% 49.9 = —
NOSTUFF 1% 1% NOSTUFF 11200 1% UFF
1/ 16W 1/ 16W M 1/ 20W P .
M- LF M- LF 201 2 M -
202, | | 402 ,201

sense line resistors on BOTTOM si de.
doc 439028 revl. 0

4959 51 535560 61 73 7279
4975965053658 0052473 736
— $a7330447240589 £9,82,89,3°.

S BEEEEENT Y 100 PBVOORE SO CPU
For Future Conpatibility

— PPVOORE SO _CPU 6 7 12 14 48 68 101

7 10 14

\VCCSA_0 U1000  vcoi o seL| A8 CPU VCCl O SEL
VOCSA_1 SNAO’\‘?,I?\I(_IERéE?/GlE veepQ of AV23 PP1V5_S3_CPU VOCDQ 7 15
VOCSA 2 BGA veeoa 1| AT23
VOCSA 3 (9 oF 11) vooDQ 2| AP23
VCCSA_4 veoog 3| AL23
\VCCSA_5 omT
VCCSA_6 veepLL_o| AKES PP1V8_SO0_CPU VCCPIL R 7 14
\VCCSA_7 vocpug%
VCCSA_8 veepLL_2| AK61
ngio VCCPQE_0 2¥i PP1V0S_S0_CPU VOCPQE
- 1
voosa_11 x£$77 Yo
\VCCSA_12 vooPe 3| ALzl
\VCCSA_13 —
\VCCSA_14 Vss_NCTF_o| BJ60
\VCCSA_15 vss_NcTF_1| BI6
\VCCSA_16 VSS_NCTF_2| BH61
\VCCSA_17 VSS_NCTF_3| B
BE64
i DsouT VSS_NCTF_4, BE;
VSS_NCTF_5
V1 DSCLK VSs_NCTF_s| BD6S
VI DALERT* ~ -
Vss_NCTF_7| BDL
\VCCSA_VI D_0 vss_NcTF_s| F65
\VCCSA VI D_1 (1P VSS_NCTF_9, Fé
Vss_NCTF_10| E64
[\/( ENSE - -
VggszxE VSS_NCTF_11 521
= VSS_NCTF_12|
VAXG_SENSE VSs_NCTF_13| BS
\VSSAXG_SENSE VSS_NCTF_14| A60
\VCal O_SENSE VSS_NCTF_15( A0
VSS_SENSE_VCCl O DC_TEST_Ad4| A4 TP _DC TEST A4 =
DC_TEST_a62| A62 TP_DC TEST A62 &
VDDQ_SENSE DC_TEST_A64| A64 DC TEST B63_A64
VSS_SENSE_VDDQ DC_TEST B3| B3 DC TEST B3 2 |
\VCCSA_SENSE DC_TEST_B6 523
DC_TEST B65| B85 DC TEST B65 C64
VOC_DI E_SENSE DC:TEST:BF1 BF1 TP _DC TEST BF1
\VCC_VAL_SENSE DC_TEST_BFé65| BF65 TP DC TEST BF65
VSS_VAL_SENSE DC_TEST_BGe| B&  sDC TEST BH1I B&
BG64
VAXG VAL_SENSE DC_TEST_BG64 Bsﬁ DC TEST BGS4 BH65
\VSSAXG_VAL_SENSE DC TEST_BHLl =
= DC_TEST_BH3 sDC_TEST BH3 BJ2
DC_TEST_BH63| BH63  DC TEST BJ64 BH63
DC_TEST_BH65| BH6S
DC_TEST_By2| BI2
DC_TEST_BJ4| BJ4 TP _DC TEST BJ4
DC_TEST BJ62| BJ62 TP DC TEST BJ62
DC_TEST_BJ64| BI64
DC_TEST_c2| @
DC_TEST_cs4| 64
DC_TEST_p1| DBt TP_DC TEST D1
DC_TEST_De5| D65 TP DC TEST D65

\Yeoks)

vee 1

vee 2

\vee 3

vee 4

\vee 5

\Vee 6

\Veoltd

\vee 8

\vee 9

\vVee_10
vee 11
vee 12
vee 13
vce 14
\vce 15
Ve 16
\vee 17
\vce 18
\vee_ 19
\Vee_20
\vee 21
\vee 22
\vee 23
Ve 24
\vee 25
Ve 26
\vee 27
\vce 28
Ve 29
\Vee 30
\vce 31
vce 32
\vee 33
\Vce_34
Ve 35
Ve 36
\vee 37
\Vec 38
Ve 39
Ve _40
\VCe 41
\vee 42
\vce 43
\VCC_44
Ve 45
\VCC_46
Ve 47
\Vce 48
Ve 49
\Vee 50
Ve 51
\Vce 52
\ee 53

H35
H31
H29
H25
A4
G40
G38
G34
G32
@8
X6
F45
F43
F41
F37
F35
F31
F29
F25
E44
E40
E38
E34
E32
E28
E26
D45
D43
D41
D37
D35
D31
D29
44
40
C38
C34
C32
28
26
B45
B43
B41
B37
B35
B31
B29
A44
A40
A38
A34
A32
A28
A26

uU1000
SANDY- BRI DGE
MOBI LE- REV1
BGA
(6 OF 11)
P

VCC_54
VCC_55]
VCC_56|
VCC 57
\Veoll-1:!
VCC_59
VCC_60
VCC_61
VCe 62,
Vee 63
VCC_64
VCC_65
VCC_66|
VCC 67
VCC_68]
VCC_69
VCC_70
vee 71
vee 72,
vee 73
VCC_74
VCC_75
VCC_76)
vee 77,
vee 78]
VCC_79
VCC_80
Ve 81
vee_82)
vee 83
VCC_84
VCC_85
VCC_86)
VCC 87
\Veolk:t:!
VCC_89
VCC_90
vee 91
vee 92,
vee 93]
VCC_94
VCC_95
VCC_96)
VvCC 97
vee 98]
VCC_99
VCC_100;
VCC_101
VCC_102,
VCC_10
VCC_104
VCC_105
VCC_106,
VCC_107|

T
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AGL2

AF65

AF63

AF61

AF11

AF5

AES57

ADL6

AD14

AD7

AD3

ADL

ACB4

AC62

AC6

o

AC57

AB11

Y61

P61

HEE

BJ56 [vss o U1000 vss 86| AWL6
BJ52 |yss 1 SANDY- BRI DGE /g5 g7| AV65
BJ48 lyss 2 MOBI LE- REV1  vss_ss| AV63
BJ40 |vss 3 BGA vss_go| AVS9
BJ32 lyss 4 (10 oF 11) vss_go| AVS7
BI24 |yss 5 vss_o1| AV50
BJ20 VSS 6 VSS 92 AV44
BI16 |vss 7 vss_os| AV38
BJ12 lvss 8 om T vss_ga| AV31
BJ8 |vss o vss_gs| AV25
BG50 |yss 10 vss_o6| AV19
BGE6 |vss 11 vss_g7| AVO
BG52 |yss 12 vss_gg| AVS
BA8 lvss 13 Vss_go| AUS4
BG4 lvss_14 VSS_100[ AKT7
BG36 |vss_15 vss_101| AU4L
BG28 |yss 16 Vss_102| AU3S
B&24 lyss 17 Vss_103| AU28
BG20 |yss 18 VSS_104| AU22
BGL6 |vss_19 Vss_105| AULE
BGL2 |yss 20 vss_106| AUL4
BGB |vss 21 vss_107| AT61
BFS |vss 22 vss_108| ATS7
BE62 |yss 23 VSs_109| AT50
BES8 |vss_24 Vss_110| AT44
BES4 |vss 25 vss_111| AT38
BESO |yss 26 vss 112| AT31
BE46 |vss_27 vss_113| AT25
BE42 lvss 28 vss_114| AT19
BE38 |vss_29 vss_115| AT11
BE34 |vss 30 vss_116| AT7
BE30 |vss_31 vss_117| AT3
BE26 |yss 32 vss 118 ATL
BE22 |vss 33 vss_119| ARS4
BE18 |vss 34 Vss_120[ ARAT
BE14 VSS_35 VSS_121 AR4A1
BE10 |vss 36 vss_122| ARB5
B35S |vss_37 vss_123| ARS8
BD7 lvss 38 vss_124| AR22
BDS lyss 39 vss_125| AP65
BGBO |vss_40 vss_126| AP63
BCS6 |vss 41 vss_127| APS7
BCS2 |yss_ 42 vss_12g| APS0
BAA8 lvss_43 Vss_129| AP44
BCA4 Ilvss_ a4 Vss_130| AP38
BAO |vss 45 vss_131| AP31
BC36 |vss_46 vss_132| AP25
BC32 lvss_a7 vss_133| AP19
BC28 |vss_a8 Vss_134| AP17
BC26 |vss_a9 vss_135 AP15
BC24 |vss 50 vss_136| AP12
BC20 |vss 51 vss_137| AP11
BC16 |vss_52 vss_138| AP9
BC12 |yss 53 vss_139| APS
BB6S |vss_ 54 Vss_140| ANS4
BB63 |vss 55 vss_141| ANA7
BBA7 Ivss 56 vss_142| ANAL
BB39 lvss 57 vss_143| AN3S
BBY lyss 58 Vss_144| AN28
BBS lvss 59 Vss_145 AN22
BAS8 |vss 60 vss_146| AVBL
BAS4 lyss 61 VsS_147| AW
BASO lvss_62 vss_148| AVB
BA46 Ivss 63 Vss_149| AML
BA42 |yss 64 vss_150[ ALST
BA38 |vss 65 vss_151| ALSO
BA34 Ivss 66 vss_152| AL44
BA30 |vss 67 vss_153| AL38
BA26 |vss 68 vss_154| AL31
BA22 Ivss 69 vss_155| AL25
BA18 |yss 70 vss_156[ AL19
BAL4 lyss 71 vss_157| AK16
AYB1 |yss_72 vss_158| AKL4
AY11 |vyss 73 Vss_159| AKL1
AY7 lvss_74 Vss_160| AK9
AY3 |vss_75 vss_161| AKS
AY1 |vss_76 vss_162| AJ64
AMB6 |yss 77 Vss_163| AJ62
A2 lyss 78 vss_164| AJ6O
AWMB lyss 79 Vss_165 AIS7
AWM yss 80 Vss_166| AHT
AWIO |yss 81 vss_167| A
AVBE |yss 82 Vss_168| AHL
AVB2 lvss 83 vss_169| AT
AVR8 |yss 84 vss_170[ AGL7
A4 lvss 85 vss_171| AGLS

Vss_172
Vss_173
VSS_174
VSS_175
VSS_176
Vss_177
Vss_178
VSS_179
\VSS_180
\Vss_181
\Vss_182
Vss_183
\Vss_184
Vss_185
VSS_186
\Vss_187
Vss_188
VSS_189
VSS_190
\Vss_191
Vss_192
Vss_193
\Vss_194
VsS_195
VSS_196
\Vss_197
Vss_198
\VSS_199
\VSS_200
\Vss_201
\Vss_202
\Vss_203
\VSs_204
VSS_205
\VSS_206
\Vss_207
\Vss_208
\VSS_209
\VSS_210
Vss_211
Vss_212
Vss_213
Vss_214
Vss_215
VSS_216
Vss_217
Vss_218
Vss_219
\VSS_220
Vss_221
Vss_222
Vss_223
\Vss_224
Vss_225
VSS_226
Vss_227
Vss_228
Vss_229
\VSS_230
\Vss 231
\Vss_ 232
Vss_233
\Vss_234
Vss_235
VSS_236
\Vss 237
Vss_238
\Vss_239
\VSS_240
Vss_241
Vss_242
Vss_243
Vss_244
\Vss_245
\VSS_246
\Vss_247
Vss_248
\VSS_249
\VSS_250
\Vss 251
\Vss_ 252
Vss_253
\Vss_254
VsS_255
VSS_256
\Vss_ 257

uU1000
SANDY- BRI DGE
MOBI LE- REV1
BGA
(11 O 11)

vss_258| L20

vss_259| L16

vss_260| L12

vss_261| L8

vss_262| K39

vss_263| K33

vss_264| K27

vss_265| KL

vss_266| 164

vss_267| 60 o8 48 15 12 7 FLVOORE_SO_AXG

vss_268| 56

vss_269| 152 AHBS5
vss_270[ J48 AHG3
vss_271| J46 AH61
vss_272| 342 AFBS
vss_273| I36 A6
vss_274| 330 AGB4
vss_275| 924 G2
vss_276| 922 AGB0
vss_277| 318 AF58
vss 278 I14 AF56
vss_279| 10 AEGA
vss_280| 6 AE62
vss_2s1| H89 AE60
vss_282| H33 ADGS
vss_283| H27 AD63
vss_284| 8 AD61
vss_285| 62 AD58
vss_286| 58 AD56
vss_287| 4 AB6S
vss_288| S50 ABG3
vss_289| 46 AB61
vss_290| 42 ABS58
vss_291| G86 AB56
vss_292| G30 ARG4
vss 293 @24 ARG2
vss_294| &0 A0
vss_29s| GL6 Y58
vss_296| GL2 Y56
vss_297| &8 V64
vss_ 298| F39 V62
vss_299| F33 V60
vss_300|_F27 V65
vss_301| E60 V63
vss_302| ES6 V61
vss_303| E52 V58
vss_304| E48 V56
vss_305| E46 T65
vss_306| E42 T63
vss_3o07| E36 161
vss_308| E30 158
vss_309| E24 156
vss_31o| E22 R64
vss_311] E18 R62
vss_312| E14 R60
vss 313 E10 R55
vss_314| E6 R53
vss_31s| E4 R48
vss_316| D63 NG54
vss_317| D39 N62
vss_a18| D33 N6O
vss_319| D27 N58
vss_320| 58 N56
vss_321| G54 N52
vss_322| G50 N9
vss_3z3| 46 MBS
vss_324| 42 VB3
vss_325| 36 M1
vss_326| 30 VB9
vss_327| €20 MBS
vss_32g| C16 VB3
vss_329| C12 mig
vss_330| &8 L56
vss_331| B39 52
vss_332| B33 L48
vss_333| B27

vss_334| AS6

Vss_335| A52

vss_336| 42

vss_337| A36

vss_33g| A30

Vss_339| A24

vss_340| A20

vss_341| AL6

vss_342| Al2

vss_343[ "8

VAXG_0

VAXG_1

VAXG_2

VAXG_3

VAXG_4

VAXG_5

VAXG_6

VAXG_7

VAXG_8

VAXG_9

VAXG_10
VAXG_ 11
VAXG_12
VAXG_13
VAXG_14
VAXG_15
VAXG_16
VAXG_17
VAXG_18
VAXG_19
VAXG_20
VAXG 21
VAXG 22
VAXG 23
VAXG_24
VAXG_25
VAXG_26
VAXG_ 27
VAXG_28
VAXG_29
VAXG_30
VAXG_31
VAXG_32
VAXG_33
VAXG_34
VAXG_35
VAXG_36
VAXG_37
VAXG_38
VAXG_39
VAXG_40
VAXG_41
VAXG_42
VAXG_43
VAXG_44
VAXG_45
VAXG_46
VAXG_47
VAXG_48
VAXG_49
VAXG_50
VAXG 51
VAXG_52
VAXG 53
VAXG_54
VAXG_55
VAXG_56
VAXG 57
VAXG_58
VAXG_59
VAXG_60
VAXG_61
VAXG_62
VAXG_63

U1000
SANDY- BRI DGE

MOBI LE- REV1
BGA

(8 OF 11)

GRAPHI C CORE POVER
| O PONER DDR3

vDDQ 0
VDDQ 1

BJ36

BJ28

VDDQ 2|

B&0

VDDQ 3

BG32

VDDQ 4
VDDQ 5
VDDQ 6!

BD47

BD43

BD39

VDDQ 7|
VDDQ 8

BD31

BD23

VDDQ_9
VDDQ_10;
VDDQ 11

BB35

AY4AT7

AY43

VvVDDQ_12

AY39

VDDQ 1

AY35

VDDQ 14
VDDQ 15
VDDQ 16

AY31

AY27

AY23

VDDQ 17,
VDDQ 18

AV46

AV42

VDDQ_19
VDDQ_20
VDDQ 21

AV40

AV36

AV34

VDDQ_22

AV29

AV27

VDDQ 2
VDDQ 24
VDDQ 25
VDDQ 26

AU45

AU43

AU39

VDDQ 27,
VDDQ 28

AU37

AU33

VDDQ_29
VDDQ_30

AU30

AU26

AU24

VDDQ_31
VDDQ 32

AT46

AT42

VDDQ_3:
VDDQ 34
VDDQ_35
VDDQ 36

AT40

AT36

AT34

VDDQ 37,
VDDQ 38

AT29

AT27

VDDQ_39
VDDQ 40
VDDQ 41

ARAS

AR43

AR39

VDDQ 42,

AR37

VDDQ_4-

AR33

VDDQ 44
VDDQ 45
VDDQ 46

AR30

AR26

AR24

VDDQ 47,
VDDQ 48

AP46

AP42

VDDQ_49
VDDQ_50
VDDQ 51

AP40

AP36

AP34

VDDQ 52

AP29

VDDQ 5

AP27

VDDQ 54
VDDQ_55
VDDQ_56

ANAS

AN4A3

AN39

VDDQ 57,
VDDQ 58

AN37

AN33

VDDQ_59
VDDQ_60
VDDQ 61

AN30

AN26

AN24

VDDQ 62

AL46

VDDQ _6:

AL42

VDDQ_64
VDDQ_65
VDDQ_66

AL40

AL36

AL34

VDDQ 67,
VDDQ 68

AL29

AL27

PP1V5_S3RS0_CPUDDR

101 72
17 16 14 13 12 106 76
69767 44739 35 23 22 31

7 10 15 29 71 72

PP1V05_S0
o

PP1V05_S0 67 69 72 191
= 7728 39 35 33 3§ 15
AVS5 lvea 0 0 uU1000 Vool o 33| AN20
AV53 |voal 0 1 SANDY- BRI DGE veal o 34| ANL8
AV48 lycci 0 2 MOBI LE- REV1  vea o 35| ANLG
AV17 lveal 0 3 BGA veal o 36| ANL4
AV15 lveal 0 4 (7 OF 11 vcaol o 37| AMLL
AV12 |yeg os 10 P R Vool o 38| AL5S
AUS8 |voal o 6 veal O 39 ALS3
AUS6 |vea o 7 veal o 40| AL48
AK2 lyea o 8 omT voa o 41 ALL7
AN lvea 0 9 veal 42| AL1S
AU20 |veat o 10 veal 43| AL12
AUL8 |voa o 11 vea! Q_aa| AKS8
ATSS |vea o 12 veal _as| AKS6
ATS3 |vea 0 13 veaol 0 46| AJ17
AT48 |voo o 14 vcaol 0 47| AJ1S
AT17 |vea 0 15 veal _ag| AJ12
AT15 lvea o 16 veal O_ag| AHLE
AT12 |vooi o 17 veal o 50 AHL4
ARS8 |voat o 18 vcol o 51| AHLL
AR56 |voa 0 19 Vol O 52| AFL6
AR52 |yeal o 20 vcaol 0 53| AF14
ARA9 |voa o 21 VCCl O 54| AEL7
AR20 |voa g 22 vcaol o 55| AELS
ARL8 |yoal o 23 Vool o 56| AEL2
ARLE |voai o 24 vcaol o 57| ADL1
ARLA |yoal o 25 veal o 58| ACLY
APSS |veal o 26 Vool o 59 ACLS
APS3 lvea o 27 veal o 60| ACL2
AP48 |yoal o 28 Vol O 61| ABL6
ANS8 |voat o 29 veal O 62| ABL4
ANS6 |vea 0 30 veal o 63| Y16
ANS2 |yea o 31 vcaol 0 64| Y14
AN49 |vea o 32 veal o es| Y1l
Lac3mmynzy
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7

20x 1uF 0402,

CPU VCORE DECOUPLI NG
16x 22uF 0805, 4x 10uF 0603,
16x 22uF 0603, 4x 10uF 0402, 20x 1luF 0402,

28x 1uF 0402 ( NOSTUFF)
28x 1uF 0201 (NOSTUFF), 4x 22uF 0603 ( NOSTUFF)

Intel reconmendation: 4x 470uF 4nChm 2x 470uF 4nChm ( NOSTUFF) ,
Appl e I nplenmentation: 4x 470uF 4nChm 1x 470uF 4nGChm ( NOSTUFF),
PLACEMENT_NOTE ( C1600- C16C7) :
s sz oo PRVCCRE_S0CPU Place on bottom side of UL000 ) )
JiClFGOO 1C&F601 1C&F602 1C&F603 1C'}‘":604 1C'}‘":(:?OS 1C&F606 1C'}‘":(:?O? 1C&F(SOS LC&':GOQ 1C1|:610 1C1611 1C1|:612 1C1F613 1C1F(:‘>14 1C1|:615 1C&F616 1C1F(:‘>17 1C&F(:SlS JiC&':(Slg
TH# OTE OTE OTE OTH OTH OTY TE TR OTE TE OTE TE OTE OTE OTH TH OTE TE TH D
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
' L
NOSTUFF NOST! NOSTUFF NOSTUFF NOSTUFF UFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF N-STLFF
1C16A0 [1C16A1 |1C16A2 |1 Cl6A3 |1 Cl6A4 |1 CLl6A5 [1C16A6 ([1C16A7 |1Cl6A8 |[1C16A9 |1 Cl6BO |1 Cl6Bl1 (1Cl16B2 |1 Cl16B3 [1C16B4 |1C16B5 |1Cl6B6 |1 Cl6B7 |1 C16B8 JiClGBQ
WU s = = i S i i st st i s T e e e e i e
T s PRy R TRY O TEY PRy Ty TR TR TR TRy TR TaY TR TR TR TEY TR T b
I NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF -
1 CL6C0 |1 CL6C1 |1 (16C2 |1 (16C3 |1 (16CA _iClPCB_iC&@CBJiClFGU
2 %."é%/ T, 8% T, 6% T, 6% T, 6% T %.‘%%/ T, 8% T, %.‘%%/
T 0361 0361 0361 0361 0361 0361 0361 0361
PLACEMENT_NOTE (C1620- C1623): =
Pl ace near U1000 on bottom side
620" [ BubA" [ ubsd | BubSs
QUF = AQUF 297 290"
2 e wer 2 %A xsr 2 O wer —F e x5R
0402-1 0402-1 0402-1 0402-1
' L
C PLACEMENT_NOTE ( C1624- C16D5): - C
Pl ace nearPli anciicri e liGmibataamsniaiddextt drosn e deot t om si de.
* CRI TT CAL CRI'TI CAL T CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI'TI CAL T CRI TI CAL CRI TI CAL CRITI CAL T CRI TI CAL CRI TI CAL CRI TI CAL [ CRI TI CAL CRI TI CAL NOSTUFE NOSTUFE NOSTUFE NOSTUFE NOSTUFE NOSTUFE
1C£L(J:;>:24 __1C1L(J:;>:25 __1C1L(J:;>:26 _ng%%Z? _ng%t}ZZS _ng}t}ZZQ __1C1L(J:;>:30 __1C1L(J:;>:31 _iC1L‘j;’:32 __1C1L(J:;>:33 __1Cg%t;>:34 __1Cg%t}§5 __1Cg%t}§6 _ng}(:}:37 _iC1L‘j;’:38 __1C1L(J:;>:39 __1C1L(J:;>:D0 __1C1UFD _ng%(:}:DZ _ng%(:}:D3__1Cg%t}:D4 1C£LS:;>:D5
T B T fifome T s T oo T fikms T o T fpioons T fikms [ o [ Bpioons - olmns [#leoms [ o |- ofmnn [ leoms [ b - olmns [F lieoms [ gt B [ i [ oo
PLACEMENT_NOTE ( C1640- C1645) : L
Pl ace near inductors on bottom side.
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL NOSTUFE
*Cc1640 JrCle41 J:Cle42 .|*C1643 J*Cle44 B
== 470UF- 4MOHM == 470UF- 4MOHM == 470UF- 4MOHM == 370UF- 4MOHM ~— 470UF- 4MOHM
(it [Tatar [Tl [T g

L
CPU VCCI O VCCPQ DECOUPLI NG -
10x 10uF 0603, 26x 1uF 0402
CPU VCCPLL DECOUPLI NG
U B

Intel reconmendation: 2x 330ufF;
2x 330uF, 10x 10uF 0603, 26x 1luF 0402
R1600

Appl e | npl ement ati on:
PLACEMENT_NOTE (C1646-C1671):
3353%33125;3'3‘31\/057% ‘PI ace on bottom side of UL000 ) i )
B 1C1646 |1C1647 [1C1648 |[1C1649 |1C1650 [1C1651 |1Cl652 LC1653 1C1654 Lcmss 1 C1656 |1 C1657 Lcmss o
1UE — 1UF — I\ s = IF — I\F — I U= — 1UF — IF — I — I TUE e o s 222007 7 0 PRIVE_SO + ’ ’ ORI TICAL
> B ;B ;B ;B ;B ;B ;B ;B ;B ;B ;B > B ;B S £
T i i i T i i i i T i i i i i T s kg t G1685 |* C1686|* S5or-o. oosorm
11659 |1 1660 |1 G661 |1¢le62 |1¢lee3 |1 ¢leed | Cl665 |1 Cl666 | Cl667 | Cl668 | (1669 |: 1670 Lc&fen CPU VOOPLL Low pass fi1ter
Fix W OTE TR OTE OTE OTE OTFE T OTE TR OTh T
402 402 402 402 402 402 402 402 402 402 402 402 402
1 —

PLACEMENT_NOTE (C1672-C1681):

Pl ace near U1000 on bottom side
T
1
1 1 1 10UF 1 1 1
20% 20% 20% 20% 20% 20% 20% 20% 20% 20%
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 ¥R 2 ¥R 2 X5R 2 ¥R 2 X5R 2 ¥R 2 X5R 2 X5R 2 X5R 2 X5R
603 603 603 603 603 603 603 603 603 603
s on bottom side J J J ) ) J__
SYNC VASTER=K92 M.B SYNC DATE=08/19/ 2010 A
[T T

Pl ace near i nductor
CRI TI CAL
1 C1682 ; C1683
+|” 330UF- 0. 006€HM330UF- 0. 006CHM
BTG NOVEET T
d} Appl e I nc. Imw,_lﬂ
®

2v
2 PALY
NOTI CE OF PROPRI ETARY PROPERTY:

2 POLY
CASE- D2- SM

CRI TI CAL
Intel recommendation: 1x 10nmGhn resistor, 1x 1uF 0402
R1601
0. 010,
1 2 _§0_CPU 710 12
1%
e 1 C1684
0603 e THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
10V PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
2 1% THE POSESSOR AGREES TO THE FOLLOW NG
402 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 16 OF 132
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9x 1uF 0402 ( NOSTUFF)

VAXG DECOUPLI NG
Intel reconmmendation: 2x 470uF 4nChm 2x 470uF 4nOhm (NOSTUFF), 6x 22uF 0805, 2x 22uF 0805 (NOSTUFF), 6x 10uF 0603, 2x 10uF 0603 (NOSTUFF), 9x 1uF 0402,
Appl e I npl ementation: 2x 470uF 4nChm 1x 470uF 4nOChm (NOSTUFF), 6x 22uF 0603, 2x 22uF 0603 (NOSTUFF), 6x 10uF 0402, 2x 10uF 0402 (NOSTUFF), 9x 1uF 0402, 9x 1luF 0402 ( NOSTUFF)
PLACEMENT_NOTE ( C1700- C1708):
oo e o PEVOORE S0 AXG Place on bottom side of UL000
NOSTUEF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOST! D
JiC1F700 1C1F701 1C1F702 1C&‘]F7O3 1C1F704 1C&‘]F705 1C&‘]F706 1C&‘]F7O7 1C&‘]F7O8 1C1F709 1C1F710 1C1F7 1 1C&‘]F7 2 1C&‘]F713 1C1714 1C&‘]F715 1C&F716 1C&‘]F717
Fi@% T OTE T OTE O T OTE OTE OTE TR OTE OTFE OTHE T TR OTE O OTh Figg
482 482 482 482 482 482 482 482 482 482 482 482 482 482 482 482 482 482
PLACEMENT_NOTE (C1718- C1723): J_
Pl ace cl ose to U1000 on bottom side =
NOSTUFF NOSTUFF
1 C1723_EC17 C1725
10UF 10UF

Lgps Lape fareo lazen lazee gy IC
o ~ % ~ %, ~ 2%, ~ 2%, ~ %, ~ 2%,
' ' ' 1

PLACEMENT_NOTE (C1726-C1731):

lPI ace near inductors on bottom side.

1C1726 |'Cl727 [1C1728 11729 [1Cl730 |1C1731 Yeili
; 28 e e

PLACEMENT_NOTE (C1734-C1735):
Pl ace near inductors on bottom side.
NOSTUFF
1C1735 P C1737

tC1734 .
— 470UF- 4MOHM ~——470UF- 4MOHM 470UF- 4MOHM
[ 20% T 20% 20%

OLY- FQ BV TANT POLY- TANT
D2T- SM D2T- SM D2T- SM

CPU VCCSA DECOUPLI NG
1x 330uF, 5x 10uF 0603, 5x 1uF 0402
1x 330uF, 5x 10uF 0603, 5x 1uF 0402

A
2
2

Intel reconmendation:
Appl e | npl ement ati on:

Intel reconmendation: 1x 330uF, 8x 10uF 0603, 10x 1luF 0402
Appl e I nplementation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402
PLACEMENT_NOTE ( C1738- C1747) PLACEMENT_NOTE (C1758- C1762) :
727233207 PPIVE SIRS0 CPU Place on bottom side of UL000 o 12 7 _PPVCCSA SO_REG Pl ace on bottom side of UL000
JiC1738 1C1739 [1C1740 [1C1741 [1Cl742 [1C1743 [1Cl744 [1C1745 |1 01746l1c1747 L C1758 JiC1759 L1760 |1c1761 1762
iLJ/F f— iLJ/F f— igéf f— igéf f— igéf f— igéf f— igéf — JF f— igéf igéf LT i F L i F L i F i F
TH TH TE OTE OTE TE OTE OTE OTE TS ¥ TE G TR GE
Pl ace close to U1000 on bottom side J__ ‘ 1
:gizes |-cazas . cugso oppst Lgizse [oayss | gigse | cass ' '
S 2% 5 8% S 2% S 2% T, 2% T, 2% S 8% S 8% 1C1763 £C1764 1C1l765 |1 Cl766 JiC1767
&5 &5 &5 &5 &5 &5 &5 &5 — QU == QUF == 19UF 19UF
Pl ace near inductors on bottom side J_ 603 603 603 603 603
,C1756 : 1
+ 3030,9'“‘:- 0. 0060HM =
o *C1768
f B o L Z7olP
L > e
= CASE- B4- SM
Intel recommendation: 1x 10mohn resistor, 1x 1uF 0402 =
R1700
10‘ 0102 PP1V5_S3 CPU VCCDQ 7 12 _—
1%
1/ 4w
s 1 CL757
bris
SYNC MASTER=K92 M.B SYNC DATE=08/ 19/ 2010
CPU DECOUPLI NG I |
T T s |
d} Appl e I nc. Imw,_lﬂ
©
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39 35 22 22 20 17 16 14 3312 10 0 7 & _PPIVO5_SO
33 23 28 4% 18 17 16 12 7 5 _PP3V3 SO 39 35 23 22 20 17 16 14 13 1210 9 7 ¢ _PP1VO5 SO
SR e B T blACE_NEAR=U1800. Y47: 2. 54mm
BB E LPC R AD<O> A ) LPC AD<O> o at a6 57 95 PLACE_NEAR=U1800. Y11: 2. 54mm - T R1890"
r—‘—mm—ws%mo A &0 f
R1830 90.9
2 SYSCLK_CLK32K RTC 2223 RTCXL U18(|33(c)] Ny YO/ LADO ?32 LPC R AD<1> L 2 33 LPC AD<1> o as 0 07 03 37.4 i
O — 3 r‘-‘—c—mm—’ws%mo W\ A PC ARl cmry
NCX— RTO@ MOBI LE N = LPC R AD<2> ' > 33 LPC AD<2> 'R1820 vz BG34 E12 201
FCBGA FWH2/ LAD2 g LPC R AD<2> RIBEILA NN 283 LPC AD<2>  pmy 6 44 46 67 03 10K 201, 03 36 E_ENET D2R N PERNL Ul1800 SMVBALERT*/ GPI 011 PCH GPlO11 16 2
c37 e PCI E_ENET _D2R P BJ34 - POl
20 1§10 FWH3/ LADS LPC R AD<3>RIBG3 1 2 33 LPC AD<3> o 44 46 87 93 irzow 53 36 (TR - | el NOBI LE smveaLk|_HL4 MBUS PCH CLK oD 22 28 25 20 @1 47
1 _RTC RESET L . RTCRST* 036 hand SAAY <D o1 03 35 €om__PCLE ENET _R2D C N - PETNL ) 61 88 83
- FWHA/ LFRAVE* LPC FRAME R L 1 > LPC FRAME L 2 < el V7] FCBGA SVBDATA ©@= S\VBUS PCH DATA 23 78 78 30 41 47
PCH SRTCRST L &2 | sSRTCRST* ey = ERAVE R LRIAGA S\ NN 2o —RAME LTy © 44 40 o7 03 s qom—POAEENET RRDCP - PETPL (2 oF 10) b CED 3 8 28
16 - olo LDRQD* |5 E36 NC LPC DREQO L 3 M
PCIE AP D2R N BE34 * Al2 SML_PCH 0 ALERT L
1o PCHINTRUDER L g K224 NTRUDER E O iorar/cPice3[ K6 g TROPWRENPGH (1P 1 e D - PER2 SMLOALERT*/ GPI 060 16
-~ " 93 31 6 [T - | PERP2 smocLk| B - SM. PCH 0 OLK e
16 _PCH | NTVRVEN L - | NTVRVEN SERI RQ @iy PC SER RQ Va:in LRIED 03 31 PCIE AP RD C N - PETN2 G12 e SM._PCH 0 DATA
93 31 PCIE AP RRD C P __ AY32 | perpp SMLODATA| Py o 7 %
-
w16 _HDA BIT CLK R o=— "4 | HDoA_BCLK SATAORXN_AMB SATA HDD D2R N a o % 3 Ey—PCLE FWD2R N >S50 | PERNS SML1ALERT*/ PCHHOT* / GPI 74| C13 SML PCH 1 ALERT L 16
AML BJ36
SATAORKPL AML o  SATA MDD DPRP e o 55 [rmy_PCLE FW D2R P - PERP3 E14
SM. PCH 1 OLK
s HDASINCR o L34 |ipa syne SATAOTXN AP TA_HOD R2D C N e - PCE FWR2D C N -4 | PEThG % T ME ™o\ por 1 DATA oD 7
SATAOTXP| APS - SATA HDD R2D C P oo 4 o2 o3 30 PCIE FWR2D C P 254 | PETPS R D 7
PKR T10
1w PCH S - SPKR SATALRXN AMLO SATA CDD D2R N e s NC PCI E_EXCARD D2R N BF36 | pern )
AVB SATA ODD D2R P NC PCl E EXCARD D2R P BE36 | perpa
HDA T R L K34 " SATALRXP| a1 02 o
02 10 Rs - HDA_RST 8 SATALTXN_APLL SATA ODD ReD C N w e . NC POl E EXCARD ReD C N AY34 | perg
AP10 BB34
93 56 [Ty-—HDA SDI NO E34 | 1pa_SDI NO I SATALTXP| SATA ODD R2D C P 92 s ¢Om—NC _POIE_EXCARD ROD C P * PETP4
. _NC_HDA SDI NL G34 | ppa_spint - SATAZRXNLAD? TP SATA C D2RN NC PCI E 5_D2RN BG37 | perns
NC HDA SDI N2 4 | HpA SDI N2 SATA2RXP| ADS P TP_SATA C D2RP NC PCIE 5 D2RP BH37 | peres
. ¥ AB37
P NCrasoie e A3 oA soins sataeT A0 TP sATA C RD N NC PO E 5_RPD ON_AY36 | perps Q e e o = =
saTA2TXP| A TP _SATA C ReD cP NC PCIE 5 R2D CP___ BB36 | perps o CLKQUT_PEG_A_P - =i
A36 -
o310 HDASDOUT R~~~ g "7 | HDA SDO SATA3RXN_AB8 NC_SATA D D2RN R NC PCI E 6_D2RN BI38 | perne AV22
CLKOUT_DM _N DM __CLK100M CPU N 10 00
=6 SATA3RXP| ABLO TA D D2RP s NC PCIE 6_D2RP B&8 | peres T ol AU22
s 16 (@OT}—ITAG T29 TNVG - HDA_DOCK_EN*/ GPI 083 SATASTXN_AF3 NC SATA D R2D ON NC PCIE 6 R2D CN AUB6 | peThg CLKQUT_DM _P| DM _CLK100M CPU P 10 90
ENET_MEDI A_SENSE_RDI V N32 * | °
s [—FENET_VEDLA_SENSE RDI Vg —= | HDA DOCK_RST*/ GPI 013 |<£ satasTxP| APl NCSATAD ReD CP . NC PCIE 6_R2D CP_ AV36 | perpp
AML2 NC PCH CLKOUT DPN
< Y7 BG40 CLKOUT_DP_N .
TA4RXN NC SATA E D2RN NC PCIE 7 _D2RN PERN7
23@M‘—J3 JTAG_TCK n Ssszzp Y5 NC SATA E D2RP ° NC PCIE 7 D2RP BJ40 | perp7 cLkouT_pp_p| AML3 NC PCH CLKOQUT DPP 8
s
X
2 [rmy-XDP_PCH TS > ITAG ™S 0) SATAATXNADS NC SATA E R2D CN . NC PCIE 7 _R2D CN  AY40 |pemyy ] x
ADL BB40 BF18
2 [Ty-—XDP_PCH TDI - K5 | s31AG TDI |<E SATAATXP) NG SATAE R2D P ° NC PAE 7 ReD CP PETRY _' L &E: :’g\n\,‘ “p| BEL8 25 gﬁggm :E s o
HL SATASRXN_Y3 NC SATA F_D2RN . NC PCl E 8 D2RN BE38 | perng O |0 iov Pl BE1® o POE CLKIOOMPCHP Amusss
2 (oom—XDP_PCH TDO - JTAG_TDO bl SATASRXPL YL * NC_SATA E_D2RP . NC PCl E 8 D2RP BC38 | perps o | WL
AT A NG SATA F ROD O . NC PCIE 8_R2D ON___AVB8 | perpg 8 CLKI N_poT_o6N_G24 PCH CLK96M DOT N 105
SATASTXP|_ABL NC _SATA F_R2D CP s NC PCIE 8 R2D CP  AY38 | perpg ckiNDOT 96P| E24 o,  POHCLKOBMDOT P mjuess
wo@m-SPLOKR 000 e Tlsp_ak saTAl covpd_ YL 22 PCH_SATAl COVE % 5 PCIE CLKI0OM ENET N 120 | akour_pai EoN < CLKI N_SATA N_AKT PCH CLK100M SATA N
Pl R L Y14 " Y10 E_CLK100M ENET P - 32 d == o
9 40 qoOm}—SPL_CSO - SPI_CSO _ SATAI COWPI 02 3 PCLE CLKI0O - CLKOUT_PCI EOP CLKIN_SATA Pl AKS o PGH GLK100M SATA P am s o
TL N AB49
TP SPI_Csl L - SPI _Cs1 % saTALED [P H SATALED L . TS0 Tz i E gﬁggm 2E s -— CLKOUT_PCI EIN
93 a0 (QOm-S2L_MOSI_R 2| SPI_Mosl SATAOGP/ GPI cp1| V14 DP_AUXCH | SO R1831° = bt C-KQUT_PCI E1P REFCLK14IN K45 o PCH CLKI4PSM REFOLK  myicss
= o1 #% 49.9 03 38 PCI E_CLK100M FW N & 248 | cLkout_Pal E2N m
93 46 [T SPI_M SO - SPI _M SO SATALGP/ GPI 019—‘&("%%@ 16 23 a1 1% POl E OLKLOOM FW P - >
20w 53 38 - CLKQUT_PA E2P CLKI N_POI LOOPBACK|_H45 PCH_CLK33M POl I N 25 93
SATA3COWP| | ABL3 PLACE_NEAR=U1800. AB12: 2. 54mm "' 2 2 22 10 [Ty EW CLKREO L w10 | Pai ECLKRGE* 1 GPI RO I = T e ve e
RoovPo|_AB12 PCH SATA3COVP
S/S\;fA:iRBI AD AHL e 552T233RBI AS PLACE_NEAR=UL800. AHL: 2. 54 = £ M EXCARD N Y37 | cLKOUT_PCI E3N XTAL25_IN VAT o, = SYSOLK CLK25M SB R 16
_[EARE - AHL: 2. 54mm o o oo} NC POLE CLK100M EXCARD P o— 8 | akour_pai E3P xtaL25_out| Y42 N
03 33 PCI E CLK100M T29 N - Y43 | cLkoUT_PCl E4N
0 3 PCI E_CLK100M T29 P & 25 | cLkouT_PCi E4P XCLK_Rcowp| Y47 - PCH XCLK ROQVP
o0 o0 g7 o1 g2 gz 7a 7z 3 PESV3_T29 bl h
HERURREE D prava 0 + NC PG E CLK100M PESN Va5 | o kout_pal ESN
2043208055854 30088 85 Va6 K43
7170 45 22 20 19 18 17 16 7 PP3V3 SUS o NC PCIE CLKIOOMPESP g CLKOUT_PCI ESP CLKOUTFLEXO/ GPI 0OB4| D22 g NC PCH GPI 064 CLKQUTFLEXO ¢
PCl ECLK] L GPlOda L14 ECLKRQE* / GPI 044 éﬁj
TS5 %40, 47 PP3VE SO o POEQURR L GO g POIEQLKRS/ GP1 OF L akourriexcrices| P47 NC oM GPiosS akauTELEXL .
BWBVBBBERS s _NC PCI E CLK100M PEBN AB42 | ol KOUT_PEG B N L
R1878'| R1842'| R1869'| R1877'| R1876" « NCPCE CLKIOOMPEBP o AB40 | g kour_PEG B P CLKOUTFLEX2/ aPl 66| 7, NC PCH GPI 066 CLKOUTFLEX2
4. 7K 10K 10K 4. 7K 10K J2
R18481 R18461 R18451 R18441 ‘5% 5% 5% ‘5% 5% 3 16 (TR ENET CLKREQ L - PCl ECLKRQD*/ GPI O73 K49
R1843' 11200 11200 11200 11200 11200 AP CLKREO L. - . CLKOUTFLEX3/ GPI OB7| """ gy NC PCH GPI 067 CLKQUTFLEX3 ¢
10K 1055 1055 1055 losﬁ 23/52 23/52 23/52 23/52 23/52 31 23 16 [T CL| Q - 8 PClI ECLKRQL*/ GPI 018
o v 20w 1/ 200 20w 1/ 200 ITAG T29 TVE 16 EXCARD CLKREQ L PCl ECLKRQB*/ GPI (25 CLKOUT | TPXDP N_AK14 | TPXDP_CLK100M N
6 58 T2 g -~ > - 16 23 %0
2520 177 PPVRTC GBH S 2015 2015 2015 2015 poH SPHR . 2 10 Ty 129 CLKREQ L - PCI ECLKRQ4* / GPI (26 Ko 1 PP PLAKE | TPXDP QLKL0OM P o
_ > -
FW CLKREQ L 16223 o7 100 [y PEG CLKREQ L "0 | PEG A CLKRQ'/ GPI 047
R1802* 'R1803 AP CLKREQ L 16 23 31 1o _PEG B OLKRQ L GPI C56 0 | PEG B CLKRQ'/ GPI 066
PCH SATALED L 6
f f
R1800 R1801 20K % 20K EXCARD CLKREQ L 1 CLKIN_GNDL_N B30 PCH CLKI N GNDNIL
5%% g ™ 20w 20w T29 CLKREQ L 16 35 CLKI N_GND1_p| BS30 PCH CLKI N GNDP1
120w Voow 201, , %01 PEG CLKREO L o oo
m INK CLK
2w, |0 wrc reser L PEG B_CLKRO L_GPI G56 16 a_c HeCLLNC A °
PCH_SRTCRST L ” ENET_CLKREQ L 16 36 70 56 a1 25 22 20 7 PPLV5_SO . oL_patar| M1 NC CLI NK _DATA s
16
PCH | NTRUDER L 16 cL_RsT1* P10 NC OLINK RESET L s
Bl LNIVENEN L 15380t 0 1 _peava S0 nosg Riges®
C1802 : 1 C1803 o8 69 80 Br B By 8T T NOSTUFF w0 23 16 | TPXDP alkioom N R1840 » 1 s 20w v | TPCPU CLKI0OM N 16 60 10K
1 1 201 5% 1 1,
we - L 3ir R1833'| R1834 nos i R1849 cannot be used w/ VOCSUSHDA on SO RgroT] (RL871
o . oV PPavS SUS 5%% e w2316 | TPXDP akioom P R1841 » 1 swyzow we | TPCPU CLKI0OM P 10 oo 2 5% 5%
s s 7170 45 22 20 10 10 17 16 7, wai 120w A 1o 0 e % W
2015 201, HDA_SDOUT R 16 53 201, %01
DP_AUX( | 16 23 84
= SATARDRVR EN 36 235 a1 PLACE_NEAR=U1800. N34: 1. 27nm

71 70 45 22 20 19 18 17 16 ;ZPP3V3 SuUs

NCSBLFF

2

16 _SM._PCH O_ALERT L

16

SM._PCH 1 ALERT L

'R1854 |'R1855 |'R1853
10K 10K 10K
o s %
Toow Toow Toow

5201 5201 5201

1 5% 1/20W M

16 PCH GPI O11

R1810
93 16 _HDA BIT CLK R 1a33 HDA BIT CLK oo = o
5%
vaow  PLACE_NEAR=UL800. L34: 1. 27mm
95 16 PCH CLK14P3M REFCLK 201 R138311
os 16 POLE_CLK100M PCH N o5 16 _HDA SYNC R LAAN, 2—HDA_SYNC oo 56 0
o5 16 PCLE_CLK100M PCH P . 120w
T PCH CLKLOOM SATA N PLACE_NEAR=ULB00. K34z 1 27rm 29
201
o3 10 POH CLKIOOM SATA P 03 16 _HDA RST R L 1,\/3\3/\/2 HDA RST L o 5o %3
5 16 'R1897 %6
o5 16 PCH CLK96M DOT P oK v 20w PﬁngBNEAR:umoo. A36: 1. 27nm
% 201
'R1891 ['R1892 |'R1893 |'R1894 ['R1895 |'R18963 iltow DOUT. 33 DOUT.
HDA R HDA
Q1850 376S0859 0K 10K 10K 10K 10K 10K 5 o 16 Si L /\/5}/{\/2 S oD s o
37650859 VGS 0.35-1V %FQUW 1/ 20w ?/ 20W ?/ 20W ?/ 20W ?/ 20W 1 20w
5201 5201 5201 5201 5201 5201 ) o Ve sa L R1888
UNUSED cl ock terninations for FCl M MODE =

201

SYNC MASTER=K91 M.B

SYNC DATE=10/19/ 2010
—

PCH SATA/ PCl E/ CLK/ LPC/ SPI

C} Appl e I nc.
®
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70 4]

72 71f

as 22

22 20 10 18 17 13 7 PP3V3 SUS

22 25 70 71 87

s _NC CRT |G BLUE

s _NC CRT | G GREEN

s _NC CRT |G RED

12 2

s .NC CRT |G DDC CLK
s _NC CRT | G DDC DATA

DF_TVS: DM & FDI Term Vol t age

Sgt 18 VEE WRER HP¥h

R1 0
986 Z AAN

1 5% 1/20W M PCH SUSACK L 17

o
95 89 85 82
24 23 38 35 93 7% PP3V3 S5

70 65 55 45 39 29 25

0 19 18 17 16 7 PP3V3_SUS
72 71 70

201

ZE PP3V3_S0
]

R1991*
8. 2K

17

17 23 44

SUSWARN L
1 1 1 1
R1925 R1985 | R1982°| R1983
lKé 1K 10K 10K
106 196 s06 s06
1/ 20w 1/ 20w 1/ 20W 1/ 20W
2015 201, 201, 201,
SUSWARN L
GPI Q29 SLP LAN L 4,
PM PWRBTN L
PCl E WAKE L

6 17 25 31 84

5%
1/ 20W
M

201,

PP3V3 SUS 71617 18 19 20 22 45 70 71 72
PP1V05 SO 847, 10,12 13 14 16 20 22 23 35 39 44 67
1
R1
10K905 'R1900
9
20w 1 PLACE_NEAR=UL800. BJ24: 12. 7nm
5201 W
, o1
%o [rmy—DM_N2S N<0> - 224 | ov orxn U18(|33% N PO R0l B4 o PO DATA N<O> s %0
oo DM _N2S N<1> g BF20 gy ::“MJBSHI LE FOI_Rxna[ AY14 o  FDI DATA N<1> 6090
90 9 DM N2S N<2> BGL8 | py 2RXN FCBGA FOI_RaNe| BEL4 o FDI DATA Ne2> 550
0o DM N2S N<3> BG20 | 1 3RXN (3 OF 10) FDI_Rxng| BHL3 - FDI_DATA N<3> 9 90
m - BC12
BE24 OMT FDI _RXN4 & FD DATA N<4> s 00
%0 o y—DM_N2S_P<0> - DM ORXP FDI_RxNs| BI12 - FDI DATA N<5>
wom M NS P<l> g BO0lpyipe e[ BG0 ¥ .
oM N2S Pe2s BJ18 DM 2RXP FDI _RXN6 - FDI__DATA N<6> 9 90
w0 DM TES P22 gy o D RxN7| BS® @ FD DATA N<7> 9 90
%0 9 DM _N2S P<3> > DM 3RXP - "'
FDI_RxpPo| BGL4 - FDl _DATA P<0> 9 90
%09 DM _S2N N<0> AVRA | v OTXN FOI_Rxp1| BB14 o FDI DATA P<i> a0
096 DM S2N N<1> A2 | by 1TXN FDI_Rxp2| BF14 o FDI DATA P<2> s 50
- -
9% o 2N_N<2> BB18 | pv 2TXN FOI_Rxp3| BCLS o  FDI DATA P<3> 9 %0
0 0 DM S2N N<3> AV18 | by 3TXN FDI_Rxp4| BE12 o FDI_DATA P<4> 00
L - - BGl2
AY24 = FDI _RXP5 @ FDDATA P<5> o %0
0 0 DM __S2N P<0> DM OTXP &) FDl RxP6l BI10  _ FDI DATA P<6>
006 DM _S2N P<1> AY20 | oy 1TXP LL - BHO bl EDI DATA P<7> o
. DM _S2N P<2> AY18 | by 2TxP DR > e
AU18
%0 9 DM __S2N P<3> DM 3TXP FDI | NTLAWE ey FDI__I NT 69 90
a2 =l s e ——— _ - oD
PCH DM 2RBI AS BH21 | pm 2RBI AS FDI _FSYNCo| AV12 FDl_FSYNC<0> 699
PLACE_NEAR=U1800. BH21: 2. 54nm FOI_Fsynci| BCLO gy POl FSYNG<1> e
1
5510920 PCH DM _COVP BJ24 | pm _zcow FDI _LSYNoo[ AV14 FDI_LSYNC<0> 5950
6 B&5 | pm | RoOWP FDI_LSynci| BB1O > EDl_LSYNC<1> @ s o %o
%’/FZDW
5201
P PM SYSRST L K3 sys reseT+ X VAKE* |2B9 . PCl E WAKE L Van REUECEAEN
D EMSYSRST L~~~ g ™4 -
1 o0 22 (rR)y—PM PCH SYS PVROK g, P12 | sys puRck %E CLKRUN'/ GPI 082| B gy PMCOLKRINL ey saraeas
oo - PMPCH PR g 122 | Rk re
90 29 10 @MM DRAMPVROK 28 SUS_STAT*/ GPI (ﬁlm—‘m—@ PWRDWN_ L 644 46
44 [Ty PM DSW PVRGD > 22| DPURK E% SUSCLK/ Pl os2| N4 PM CLK32K SUSCLK R as
80 19 17 (TR)—EM PCH PWROK - L10 | apvRoK (f)g SLP_S5*/ GPI %3%@ 17 44 72
726 PM RSMRST L @21 | RSVRST* a SLP_s4* - PM SLP S4 L OO 17 29 42 44 65 72 25 20 16 7 _PPVRTC G3H
) PMRSMRST L | g 4 -
17 (o SUSVARN L @16 | SUSWARN"/ SUSPVRDNACK/ GPI CBO SLP_S3*(F4 g PMSIPS3 L mnew a0
E20 «|.GLo
o o e - PMPYWRBTN L | g  F204 pureTi SLP A" g TPPMSIPAL PP1V8 SO $720
n
° P29¢ « rm__SVC ADAPTER EN 20 |ACPRESENT/ GPI CB1 TP23| AYIS g TP POM TP23 R1981" R1915
2. 2K
« [TEy—PM BATLON L - 10 [ BaTLON/ GPI O72 PMVBYNCH APL4 g  PM SYNC @ w0 o 5% 390K
e - 1/ 20w 5%
PCHR L . A StPLAv/GPico| K14 o cPIlcRo SIPLANL o 201, Y
- - 201,
R1900* DF_Tvs| AYL pcH DF Tvs R1980 2\/\1/</\1 5% 1/20W M CPU PROC SEL L 10 a0
100K 201
5%
120w
201, DSWRVEN| ALE PCH_DSW/RVEN
Gl6
J SLP_SUS* PM SLP SUS L o v
= susAckr yCL2 PCH SUSACK L am -

PLACE_NEAR=U1800. T43: 2. 54mm

PM CLKRUN L

72 44 29 17 6

PM SLP S3 L

6 17 a4 46

s _NC CRT | G HSYNC

s _NC CRT 1 G VSYNC

e

PCH DAC | REF

'R1951
1K

5%

1/ 20w

M
2201

72 17

PM SLP_SUS L

72 44 17 PM SLP S5 L

72 65 a4 a2 20 17 PM SLP_S4 L

R1921"
100K

5%

1/ 20W
M
201

R1923"| R1924"
100K 100K
5 S0
11200 11200
M M

201, 201,

L 4

RSVD U18(|33%
RSVD -
MOBI LE
RSVD FCBGA
RSVD (4 CF 10)
RSVD am T

| NTERFACE

DI d TAL DI SPLAY

CRT_BLUE
CRT_GREEN
CRT_RED

CRT_DDC_CLK
CRT_DDC_DATA

CRT_HSYNC
CRT_VSYNC

DAC_| REF
CRT_I RTN

SDVO_TVCLKI AP43 @ NNC SDVO TVCLKI N R
SDVO_TVCLKI NPLAPAS o  NC SDVO TVOLKI NP R
SDVO STALLN|AME2 o NC SDVO STALLN .
L o
SDVO_STALLP| AMH0 o  NC SDVO STALLP .
SDVO_INTNLAPSS o  NC SDVO INTN .
SDVO_INTPL AP0 o  NC SDVO INTP .
SDVO_CTRLCLK| P38 - DP G DDC OK o 70 83
SDVO_CTRLDATA| M9 g, DP |G DDC DATA 570 5
DOPB_AUXNLATAY oy DP 1G AUX CH N o 63 02
DOPB_AUXPL ATA7 gy DP 1G AUX CH P .
DoPB_HPDL AT40 @  DP 1G HPD o5
DoPB ONLAVAZ o NC DP 1G MN<O> .
DoPB 0P| AVA0 g  NC DP 1G MP<0> .
DoPe_ 1IN AVAS o  NC DP I1G MN<1> .
DoPB_1P| AVA6 g  NC DP 1G MP<1> .
DOPB 2NLAMS o  NC DP 1G MINe2> .
DDPB_2P| - NCDPIGMP<2> o
DOPB_3N| AVA7 g NC DP 1G MN<3> .
DoPe 3P| AVA9 g  NC DP I1G MP<3> .
DDPC_CTRLCLK|_P46 NC DP I G C CTRL CLK 6
DDPC_CTRLDATA| P42 g NC DP IG C CTRL DATA .
DDPC_AUXNLAPAT gy NC DP 1G C AUXN R
DDPC_AUXPL AP49 g NC DP I1G C AUXP .
DoPC HPDLATS8 o NCDPIGC HPD R
DOPC ONLAYA7 o  NC DP 1G C MN<O> s
DDPC_OP| AYA9 g NCDP 1G C MP<O> .
DoPC_IN[AYAS o O NC DP IG C MNkl> .
DOPC_1P[AYAS g NCDP 1GC MP<l> .
DOPC_2N| BAT g NC DP 1G C MN2> .
DoPc 2P| BA8 g  NC DP 1G C MP<2> .
Dopc 3N BB47 gy NCDP IG C MN<3> s
popc 3P BRSO o  NCDPIGC MP<3> .
DDPD_CTRLCLK| M43 NC DP IG D CTRL_CLK .
DDPD_CTRLDATA| MB6 @=NC DP 1G D CTRL DATA .
DOPD_AUXNLATAS gy NC DP 1G D AUXN .
DDPD_AUXP AT43 . NC DP_1 G D AUXP 6
DOPD_HPD| BH¥1 o0 NC DP IG D HPD .
- -
DoPD ON[ BB4S o NC DP 1G D MN0> .
poPD 0P BB4S g  NC DP 1G D MP<0> .
popD_1N BF44 o NCDP IG D MiN<1> R
oopp_1pP| BE44 g  NC DP 1G D MP<i> R
poPD 2N BF42 g  NC DP 1G D MINe2> R
poPD_2p| BE42 - NCDPIGD MP<2> R
DoPD 3N BJ42 o  NC DP 1G D MN3> .
DoPD_3P| B2 g  NCDP 1GD MP<3> .
lacamimin
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72,
25

PR
R2010 10K 1naA 2 PCl INTA L - 40 Pl ROA U]-B%% NT UsBPON_C?4 _gg,  USB HUBL UP N & o o
R2011 10K 1 nAnz *° VW M 200 pg | NTB L - 8] Pl R NOBI LE USBPOP| A24 o g  USB HUBL UP P G 2 o2 USB HUB 1
R2012 10K . , % U2W W 20T poy Nt L - 38 Pl RO FCBGA
RRO13 10k s Vs % VRW W g | X A (5 oF 10) usBP1N 22 s Unused
NN 55— 50wt - 9 T UsBP1P| B25 g NCUSBIP 00000
<26 B 2N
R2016 10K 1 pp 2 o JTAG GMUX_TNS -5 | REQ*/ Pl 050 usBP2N == $ £B = Unused
R2017 10K LAANZ 5% 120w W 201 poy M B REVB PD Pl A4 | REQR*/ GPI 062 USBP2P g BB 2E
- -
R2018 10K ipanz = VW W pg Regs L - 0 | REGE*/ cPI 084 usBP3N 28 o g NCUSBIN Unused
5% 120w W 201 usspap|_H28 NC_USB 3P
= 1o _PCH POl GNTI1 L - 27 o eelos1 usBPaN E28 o g NCUSBAN 0 Unused
10 _PCH POl_GNT2 L o 22 | anr2r/ cpi B3 USBPAPL 28 gy NCUSB AP
PCH PCI_GNT3 L F46 | arax
18 - 3*/ GPl CB5 UsBPSN c28 > NC USB 5N Unused
R2030 10K 1z np 2 PCI_INTE_L - P2 PIRE Pl 2 USBPSP| A28 g NCUSB SR
R2014 10K LAANZ S% 12w M 201, AUD I P PERI PHERAL DET - A0 | p| rgF*/ GPI B 9
R2031 10K 1 , S% izow W 201 T29 MOU I NT L e CA2 UsBP6N B 6N Unused
AA%% W W o - PIRG/CPIOL usBrep|_B29 NC USB 6P
° o1 LAUD |1 2C INT L - D IPRIrICPIE B
28 NC USB 7N Unused
NC PO _PME L K10 « o USBP7N use
’ - PIE USBP7P| VP8 gy INC USB 7P
PLT RESET L 6 *
w0 20 25 (OO} S| - Q PLTRST usBPENL 130 gy USB HUB2 P N D 2 USB HUB 2
. LPC CLK33M SMC R o2 | akaut_Pci 0 UsBPep| K30 o g  USB HUB2 UP P D = o
(T LPC CLK33M LPCPLUS R :_ 3 | o kout_Pal 1
” 348 - usBPoN_S30 USB_CAMERA N a
25 _LPC CLK33M GMUX R - CLKOUT_PCI 2 Usapopl E30 USE_CANERA P Canera
s _NC POl CLK33M QUT3 K42 | o kout_Pai 3 T —y—— e ————————— 31 PP3V3 S3 G783 28 252330 1 2 a7
" PCH OLK33M POl OUT o0 ckaur pais usep1on_C30 NC USB 10N PP3V3 SUS 716 17 10 20 22 45 70 71 72
<« UsBP10PL A0 o g NCUSBIOP Unused
L |G A DATA N< AN48 * use
o o7 (OT}—LVDS 16 0> 5 LVDSA_DATAD usBP11N L32 B 11N
o2 o7 (oOT}—LVDS |G A DATA Nel> - of LVDSA_DATA1* UseP11p| K32 NG USB 11P 1
o o7 LVDS |G A DATA N<2> - ~K47 | yDsa DaTA2* m T ———— Unused R2065 1R2061 'R2068
< <= Qq = 5 10K
o NC LVDS |G A DATAN<3> AJ48 ] | vDSA_DATA3* usePioN 52 oy NCuUSBAZN v oK 1R2067 £
@ LVS ICADAIANS>  ee——0Q =5 11200 % 5%
o o7 LVDS |G A DATA P<0> "7 | Lvpsa_paTAO USBPI2P| —~ NG USE 120 Unused 200 o 10K o
@n - - " 2 e
%2 57 (Cgm—LVDS 1G A DATA P<1> "9 | Lvpsa_DaTAL UsBP13N. 2 g NCUSBI3N " 2 1 11 20w 2
o2 o7 (OgE—LVDS 1G A DATA P<2> K49 | Lvpsa_DaTA2 USBP13P| 232 g g NCUSBI3P 00000 RQOI%E R2062* ?5?64 201
e NC LVDS | G A DATAP<3> AJ47 || yDSA DATA3 Unused % 10K o R2069"
N VDS TG A DAIAPSS> e = 5 RELAS 11200 5% 20w
% 5 (O}LVDS 1G A CLK N 3% Lvpsa_aik- UﬁzsgBlAi;CB% ¢ = 201, v 5 %01 10K
oz a7 L | K_P AK407] | vpsA_cLK 8 12 1200
02 87 L B_DATA_N<O> AHA5 | | vDSB_DATAO* > A4 201,
)| * AP_PWR EN
LVDS |G B DATA N<1 AHAT C- O0*/ GPI %69 - e
o2 o7 (OM}—LVDS |G > - LVDSB_DATAL e/ ol 010 K20 USB HUB SOFT RESET L 55 24
52 57 (@O —LVDS |G B DATA N<2> i LVDSB_DATA2* B17 DOON
. NC LVDS | G B DATAN<3> - "F45] LvDSB_DATA3* OC2*/ G 041 - S AR RST L
g @——Q - ocsr/aPloi2l G186 g ENET_PWR_EN -
o2 57 (Q}—LVDS 1 G B DATA P<0> o3 [ LvDsB_DATAO ccar/aPl a3l K16 o PCH GPI 43 OA L 2
o2 o7 (COT}LVDS 1G B DATA P<1> o— 9 | Lvpss DATAL ocs*/ Pl ol A6 o SDOONN STATE CHANGE 25 32
02 o7 (OT}—LVDS | G B DATA P<2> &— 47 | LvDSB_DATA2 acs*/ aPl ool D4 o PCH GPI 010 OC6 L 23
o o}NC LVDS |G B DATAP<3> o— "3 | LvDSB_DATA3 acrr/cPiolal G4 g PCH GPIOl4 OC7 L 2
oo TP _LVDS 1G B CLKN &—F40 LvDsB_cLk*
- _
oc qomIP LVDS 1G B CLKP o3| LvpsB_aLk
f
PCH LVDS [ BG - P37 | 1LvD 1 BG R2070
- AF36 — 22.6
§ s _NC PCH LVDS VBG LVD_VBG 1%
R2050 AE4B VY7 PLACE_NEAR=U1800. B33: 2. 54mm
2. 37K LVD_VREFH 201,
PLACE_NEAR=U1800. AF37: 2. 54nm v zéz“v = LVD_VREFL
201, J__— @ 5 (OOT}—TP_LVDS |G BKL PVWM - P45 || BKLTCTL
o7 10 0 (OOT}—LVDS 1 G BKL ON - J47 || BKLTEN
= o7 10 0 @OT}—LVDS | G PANEL PVR - MAS | L vDb_EN <L
s _NC LVDS 1G CTRL ALK T45 | |_cTRL_CLK
s _NC LVDS |G CTRL_DATA P39 || cTRL_DATA
o LVDS | G DDC CLK T40 || ppc oLk
o (OOI—LVDS | G DDC DATA - K47 | L pbc paTA

87 18 8

753%%2°90°%0°%,°16°92%7 §°_PP3V3 SO

LVDS | G BKL _ON

LVDS | G PANEL PWR

87 18 8

3
=}
=
al

PCH PCl GNT3 L

PCH PCl GNT2 L

PCH PCl _GNT1 L

NOSTUER
il
R2052 o
10K 5%
2 v
1/ 20W M

201,

NOSTUFE
R2054

10K
5%
1/ 20W
M
2015

o=
L9
o

A

~
5%
S

'R2055
100K

5%

1/ 20w

M
5201

SYNC NVASTER=K92 M.B SYNC DATE=07/ 06/ 2010
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U800 V40 PP3V3_S0 85719279617 °38°30°%0°32 73325
22 19 [Ty—PCH GPI OO - | BMBUSY*/ GPl OO COUGAR. POI CLKQUT_PCI E6N - NCPCIE CLKIOOMPESN ¢ sEBEERBE S
As2 NOBI LE CLKOUT_POIEGP[ V42 o NC POIE CLK100M PEGP . X
D %9 19 0 Ty—EW PLUG DET L - TACH1/ GPI OL FOBGA - R2150
10K
H36 V38
o7 33 23 198 JTAG | SP TCK o7 10 [TRy—CGMUX | NT - TACH2/ GPI 06 (6 OF 10) CLKOUT_PCI E7 'T‘M 6 S s7 35 34 33 25 19 16 7 PP3V3_T20
E38 o T CLKOUT_PCI E7P| NC PCl E CLK100M PE7P s e .
4110 _ODD PVR EN L o aa 19 SMC RUNTIME SCI_L TACH3/ GPI O7 . 2015 R2155
83 10K
Lo P4 A20GATE
a7 10 _GVUX_| NT (IPY - NCX— &1 8 M sC A20GATE -—EH NCSTUFF 1/2§§3 R2199"
wPHPIOR2 000 o, Ol AN PHY_PWR CTRL/ GPI OL2 R241370 201, 10K
PECI | AUL6 PCH PECI 1 2 CPU_PECI 16 44 50 11200
10 _PCH GPl O15 apy 2@ |epias S o T AVAVAY o "
PD on audi o page 250"’; 2015
) ) ) 2310 AUD | P TCH_EN P 2 | SATA4GP/ GPI OL6 2 ROl N*[P5 e PCHRONL
R2111 R2112 R2113 10 R2140
SoK 10K 10K LPCPLUS GPIO — TACHO/ GPI 017 o AY11 PROCPVRGD. 1490 5 PWRGD 10 23 90
s s s > ROCPVRCDL 2711 g PCH PROCPWRGD 1A AN TRZT%@
j/zgﬁf j/zgﬁf j/zgﬁf noom-COPRENL  g. T fsaocwence? AY10 oM THRVIR P L R s01 , 390 | oM THRMIRL B L JTAG I SP_TDI g0
2 2 2 THRMTRI P* 45 10 90
(PU necessary?) 1o _PCH GPI CR4 E8 | apI cpa/ MEM LED < bl Y < PCH GPI CB6 SATA2GP 1023
E16 1/ 20W UF ENET _LOW PWR PCH 19 23
L NOS
L = =+ 44 19 15 [TR)—SMC SA Gl 27 71| BZRc ALL RSVD TPs NC-ed per | NTEL approval 201 R2198! Ro116"
R2180 = 2 | SOLATE CPU MEM L P8 | ari o8 0 Te2| BIZR 10K Tow
0 29 SW RES| K1 vz v
2 T. W RESET L R * M
210 T29 SWRESET L zolw/v\./{\/ i o STP_PCI */ GPI 084 — T3l BH2 201y =
s01 NC GPI CB5 K4 | ari ces & BJ1
(NG-ed per Intél chKIist) TP“—)(RIC
2 10 _PCH GPI (B6 SATA2GP VB | SATA2GP/ GPI CB6 5| BR L
70 45 22 20 19 18 17 1 7 PP3V3 SUS JTAG I SP_TCK M | SATA3GR/ GPI 087 N -
Bh w2100 @ ITAGISP TR~ o, M| P ASRC
Ro1941 7108 JTAG I SP_TDO N2 | s oAy aPl os8 TP A
1
1| R2192 TOK JTAG | SP_TDI M | SDATAQUTO/ GPI 039
c regn) EL e s
5% EN "
1/2?/:\4/'\? 1/ 20w 23'52 72 19 (OOT} WoL " PCl ECLKRQ6*/ GPl 045 P9 AK4RIC
201 .
201, 2 23 10 _PCH GPI 046 PCl ECLKRQ7*/ GPI 046 P10 Si8ne
0 O FWPWRENPCH o, VI3 | spaTAQUTI/ GPI 018 P11 N9\ GPI O | SOLATION CIRCU T
—x
PCH GPIOL2 1 2 20 om—ENEL_LOW PVR PO 2 | SATASGPI GPI 049 P2l B e
e r e N T SPLECUUSEMLE > 1 o7 P13l AR 92 31 39,2,%,24,19.19,9,] §,—E0av3 53
SPI ROM USE M.B_ 4 1 46 55 10 PP3V3 S3 v
(PUs necessary?) '* - H-GPLCBE TACH TACHA/ GPI B8 TP1al AV w231 5,29 28 20 a9 ane T
1o _PCH GPI 069 TACHS B41 | TaCHS/ GPI 069 TP1s| AR\
- 1 C2150
1o _PCH GPI O70_TACHS AL | tacHe/ GPI 070 P16l Vi3 0. 1UF
LSS 200
10 _PCH_GPI O71_TACH? A40 | TACH?/ GPI O71 P17/ K28\ 2 &
g 05
T29 A | vss_NCTF [a)] TP1g| L3% =
R R rvrm N —XNC ORI TI CALy 74LVC2G08GT 1o T20 PYRENPCH 1
VSS_NCTF > ABa i SoT833
K] A5 - 0 TP19 RIC 23 19 _ENET_LOW PWR PCH Y
o541 BESV8 SO g | VSSNCTR I Ao 5 2 00 19 17 _PM PCH PWROK
HEen 1 VSS_NCTF P20l AR 59 19 17 _PM POH PVROK
61 60 56 53 - A5
guaa VSS_NCTF TP21| B22
@8 A6 | vss NCTF —W>‘<)Nc
B3
R2160'| R2184'| R2185'| R2186" — Vizng TP22| X NC
10K 10K 10K 10K VSS_| F B
S0 s% 5%% S0 BDL | ves neTF P24l BRRic
120w 120w 120w 120w 5 s
201, 201, 201, 201, Bg‘g VSS_NCTF TP2s| BE2R
VSS_NCTF BG
— TP26
B Bgﬁ il E)gt 25 10 AUD_| PHS _SW TCH EN PCH
VSS_NCTF TP27
BF49 - 19 _FW PWR EN PCH
e VSS_NCTF P28 BIRR 89 19 17 _PM PCH_PWROK
JTAG | SP_TDO 819 33 87 VSS_NCTF 89 19 17 _PM PCH PWROK
FW PLUG DET L o103 B&48 | yss NCTF L P20l BZRc
FW PWR EN_PCH 10 BB | vss NeTF BE:
— TP30
PCH GPI Q0 02 BHA7 | yss NCTF —xRe
BJ4 | vss NCTF 31| B3R
BJ44
VSS_NCTF B
- Tpaz| BS
BJ45 | yss NCTF fe
BJ46 | yss NCTF P33 AGR
BJ5
woL EN VSS_NCTF BB2
72 7170 45 22 20 10 10 17 16 7, PP3V3 SUS B36 | vas nCTF TP34| BB2R (=
NOSTUFF | NOSTUFF 0(1:2 VSS_NCTF TPas| ALR
R2114* R2115'| R2117* VSS_NCTF Tr3sl AG
10K 10K 10K Dl | vss_NCTF %R
20w w2 % w2 D49 | vss_NCTF ne_1l P37 ne
201, 2015 2015 El | vss_NCTF
PCH GPI Q15 19 E49 | vss NCTF I NI T3_3v* CT14 PCH INIT3V3 L 19 This has internal pull up and should not pulled I|ow.
PCH GPI O46 19 25 F; VSS_NCTF Tr3s | A2 THI'S SIGNAL |'S | NTENDED FOR FI RMMRE HUB AND VE ARE NOT USING I T.
= F4
VSS_NCTF Tr37 | A
nifgun 0 1,-PPOVASS R TPoo LAY
% 1 3 % ppava so J_ AKLL | 15 vss2 TP40
. = A0 15 vsss
%3 R2191 AKLO | 15 vssa
R2175'| R2174%| R2173'|R2172" 10K w
A 10K 10K 10K 10K 1/ 20W VSSADAC _
20w 20w 1/2%?/ 1/2%?/ 201, SYNC VASTER=K91 M.B SYNC DATE=10/ 20/ 2010
M M
201 =
2013 2015 2012 2 SMC sal L 16 19 44 1o __PCH INIT3V3 L PC"I M SC
733°3,°00°29°36°17 9613279 &7_PP3V3 SO
Tl le | D
NOSTUER Appl e I nc.
PCH GPI 068 TACH4 10 1| NGSTURE | R2130"
PCH GPl 069 TACHS 10 R2196 R2197 1K ®
PCH _GPI O70_TACHS 1 10K 10 s NOTI CE OF PROPRI ETARY PROPERTY:
120w 120w [0
PCH P O71_TACHT o 201 201 e FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
2 2 THE POSESSOR AGREES TO THE FOLLOW NG
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VCCACLK pin left as NC per DG Né‘%ﬁv CLK U1800
T16 COUGAR- PO NT
B eB B e PP3V3 S5 vecosve_3 MBI L VsREF| P24 PP5V_SO_PCH VBREF "
TP_PPVOUT PCH DCPSUSBYP V12 |pcpsusByP
SUs! (8 &:f\?&csu% _3_5_cpI o N20 PP3V3 SUS 716 17 18 19 20 22 45 70 71 72
22 PP3V3 SO PCH VCC3 3 CLK F T38 |voc3_3_4_cLk VCesus3_3_6_Gel o N22 —_—
P20
) VCCSUS3_3_7_GPI
VCCAPLLDM 2 pin left as NC per DG NESR3 IvocAPLLDM 2 vocsuss 3 8 aPl O P22
PP1V05_S0 AL29 |vooi O 12_PLLCLK L
3% 2 22 20 0710 00 43,5,280%] 8 COQ12 PLLALK | D yocs 3 2 i A6 o PPaV3 SO 705 1000 T 5055 29 22 20 17 30 14 §3,12,19,9,3 3, PPLV05 SO AR23 [yoooore U1800
AL24 left as NC per DG NA24lDoPSUs_0_cLk EBE Voc3_3_3_GPl o W6 75525384 87 8 @0 56 1.44 A Max, 474mA Idle AC23 |\/coooRE OOJGARH:BT re
5 vecs 3.1 Pl T34 AD21 |\/cOCORE VCCALVDS|_AK36 PP3V3_S0 47799,%96%3,°16505°50°%2%3s 7
39 35 23 22 20 17 16 14 13 12 10 9 7 ¢ PP1VO5 SO AALY lyoCASW 3_CLK === FCBGA 85726728935 58%30%48%42 %5
1312,190%7 Sa o V3 AD23 |\oooore (7 oF 10) 3T BEB BRIV Y
AA21 \/OCASW 4_CLK T eTE— VSSALVDS|
AA2A == VOC3_3_0_SATA| AJ2 PP3V3 SO 385492°06°17%36°50°20%32 733735 AF21 |\ycoooRE T
\VCCASW 5_CLK 35 g el 4l el S AF23 |\VooooRE
AA26 lyoCASW 6_CLK VCC O_5_PLLSATA[ AF13 A1 |voooore VCCTX_LVDs{ AMB7 < PP1V8 SO PCH VOCTX LVDS F
AA27 IVCCASW 7_CLK VCCTX_LVDS| AVB8
229 oo 5 LK VOOl O_15_SATA3| AHL3 PP1V05 SO 8,748 38 13,17 14 16 17 20 22 23 35 39 a8 A3 |\/cooorE § Voot Lvbal AP36
CCASW 8_ AH14 AGR4 |\/coooRE CCTX_|
AA3L locASW 9_CLK VOO 0.16_SATA3 Age ¥ 8 |” VCCTX_LvVDs| AP37
AC26_|\ooasw 10_CLK VOOl O_9_PLLSATA3| AF14 AT zcccc = N C
AC2T_ |y 11_CLK ‘COCCRE Ve vevos| V33 PP3V3 SO 4748 49 50 51 53 55 09 61 71
AC20 lezfgk VCCAPLLSATA| AKJ \( VCCAPLLSATA pin left as NC per DG AR9 |\/ooooRE ngzfgfm Va4 8572872832 98" 98798 a6 410
‘CCASW.12_ AI23 |\oooore 3 7_hvevos| V34
AC31 lVCCASW 13_CLK ® & VCCVRML1_SAT AF11 PP1V8 SO 6714 17 20 22 25 70 71 87 7026 x E—
AD29 lyccAsw 14_oLk = ‘COOORE VCOVRM AT16 PP1V8 SO
V14 CLK - S1& v o6 saTal ACLE PP1V05_SO 67919 12 13 14 16 17 20 22 23 35 39 44 AJ27_|\COOORE L3_OM e
ADB1 lyccASW 15_CLK 87768 33 181
Ve \ocaswie ok O vea 0—7—5’*TAjAC17 £329 jvoooore &  vecom_1 o | AT20 BP1VOS SO Y YL
0 AD17 AJ31
V23 |vocasw 17 oLk VOO O_8_SATA VOOOoRE VOOCLKDM | AB36 PP1VO5 SO PCH VOOOLKDM _E 2
V@4 \CCASW 18_CLK S —— T ————
0 T21 AN19 _—
V26 _|\ocASW 19 CLK g xmwmi,m 22 o1 PP1V0S_SO §.7,9 10 12 13 33 16,17 20 22 23 39 95 23 22 20 17 16 14 13,12 19 9.7 ¢ PPIVO5 SO \VCCl O_11_PLLPCI E VCCDETERM_AGL6 PP1V8 SO 671417 20 22 25 70 71 87
V29 IVCCASW 20_CLK s - T19 s TP 1V05 SO PCH VCCAPLLEXP BJ22 |yccaPLLEXP T VCCDFTERM_AGLY
Vel VCCASW 0_M SC| [ M AIL6
\VCCASW 21_CLK PPIVOS SO ANLG @ VCCDFTER
V83 |\, 22 Ok - 39 35 23 22 20 17 16 14 33,1210 0 7 &, \ccl 0 17_FDI B VoonrTERV AT
PCH out put, for decoupling only == veal o 0_uss| _N26 PP1V05 SO 87,9 19 13,13 14 16 17 20 22 23 35 39 44 ANL7 yeot o 18_FDI o]
PPVOUT_G3_PCH DCPRTC N16 IpcpRTC vea o 1_ussl P26 AL veesel [ V1 PP3V3 S5 807 47,29.20,72 23 30 35, 70,
™M N_NECK_W DTFE0. 2 mm M N_LI NE_W DTFE0. 2 m o Voo O 2 Ussl P28 \VCCl O 19_PCl E 30748758765 770° 71772 82 85 a9
=3. 3V
PPL Y49 2| AN26 B —
gﬁ;z;% 87 71 70 25 22 20 17 14 7 6 PPLV8_SO \VCOVRM 0_CLK 8 Joooa use 27 arge vea oioju E O E sy TP PP3V3 S0 PCH VOCA DAC F Y
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24 10 [T)—USB HUB SOFT RESET L S%LANN, 24200 XDP_PCH USB HUB SCFT RST COBSDATA Al =10 o1 o OBSDATA_C1 Q szg% - PLACE_ NEAR=ULS0O. ML: 2. 54rm
O O 0
PLACE_NEAR=U1800. K20: 2. 54mm Rﬁ%‘%@ XDP_PCH SDCONN _STATE RST L OBSDATA A2 P %1650 16 — OBSDATA_C2 DP_AUXCH | SOL Vany D |—5°€>1—/\NV2 14120‘” AP _CLKREQ L am s »
XDP_PCH ENET _PWR EN Sy 18 et OBSDATA C3 SATARDRVR _EN
18 SDOONN_STATE RST L 591 A A 21/ 20w | e COSDATA A3 = O O — &= 7 am o
[mmg V50t 160 0
XDP TP _XDP_PCH OBSFN B<0> OBSEN B0 -— 21 00 22 o OBSEN DO TP _XDP_PCH OBSEFN D<0>
PLACE_NEAR=U1800. C16: 2. 54mm  R2587 TP XDP PCH CBSEN B<l> N Bl _ 23 ool 2 DD CBSEN D1 TP_XDP_PCH OBSFN D<1>
CBSEN. G G o
10 [y—ENET_PVR EN 50()’;-1/\/2/\/21&120‘” 25 00 26
PCH GPI O43 O4 L G2 28 OBSDATA_DO PCH GPI CB6_SATA2GP
XDP D CESDATA_BD @=0— -0 O — 4= = < PLACE_NEAR=U1800. U2: 2. 54mm
PLACE_NEAR=U1800. A16: 2. 54mm  RO581 XDP_PCH_SDCONN DET L COBSDATA Bl PG 00 ping OBSDATA_D1 JTAG | SP_TCK o 0 3 o7 szg%g
0 31 00 32
32 10 SDONN SIAIL CHANGE St e . PCH GPI 010 OC6 L CBSDATA_ B2 -— 33 PN CBSDATA D XDP_PCH AUD | PHS SW TCH EN 591 A DA 21/20W  AUD | PHS SW TCH EN PCH 10
™ = G 0 O G = = VV\ 2ot <
XDP 10 Cy—PCH GPI 014 OC7 L CBSDATA B3 o=——210 03 eui CBSDATA D3 ENET_LOW PWR_PCH Vann B
PLACE_NEAR=J2550. 39: 2. 54nm R2584 = - 5 ol -
50 57 72 40 T)—ALL SYS PWRGD 5%1 ,Vl\};\/z 1/ 20W. XDP_PCH S5 PWRGD PWRGDY HOOKO - 39 00 40 - | TPCL K/ HOOK4. TP_XDP_PCH HOOK4
A oF XDP_PCH_PWRBTN_L HOOK1 — 10 0 g | TPCL Ké#/ HOOKS TP_XDP_PCH_HOOKS
XDP
PLACE_NEAR=U4900. P17: 2. 54nm  R2585 VCC_0BS_AB 25 o4 VCC_0BS_CD
TP_XDPPCH HOOK2 HOOK2. - 45 46 g RESET#/ HOOK6 XDPPCH PLTRST L 25 1K series R on PCH Support P. 28
PVRB %1 21/2 ° O O <
w72 17 ¢oom—PM PARBTN L SV 232 ¢ _TP_XDPPCH HOCK3 HOoKa - 00l DERiI HOOK? XDP_DBRESET L oD 10 25 25 %0
91 5 o422 NOTE: XDP_DBRESET_L pul l ed-up to 3.3V on P. 28
93 88 61 47 41 30 28 26 23 16 PYy—SMBUS PCH DATA SDA P :; 00 :j - ID0 XDP_PCH TDO Yany FERS
93 88 61 47 41 30 28 26 23 16 m_SNBUS PCH CLK sal - 00 TRSIn TP _XDP _PCH TRST L
TCK1 NCx S5 lo o 56 - 1Dl XDP_PCH TDI oo 16 23 SYNC MASTER=K91 M.B SYNC DATE=10/17/ 2010
XDP_PCH TCK. TCKO <= 57 58 NS XDP_PCH TMS 16 23 PRGE T TLE
23 16 (T} ole oD
S 2T XDP_PRESENT# CPU & PCH XDP
XDP I— XDP 3
C2580 * 1.C2581
Sor L 517S0774 I vt Appl e I nc.
To% 10% ®
i 2 i
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BOM GROUP
sg,29, 2 21 19 10% 1's PP3Y3 ) X BYPASS=U2600. 5: : 2MM HUB1_ALLREM HUB1_NONREML_O, HUBL_NONREMD_O
BYPASS=U2600. 5: : 5MM l HUB1_1NONREM HUB1_NONREML_0, HUB1_NONREMD_1
C%_67%|2: 1 Cg-61%§ HR 1 C?Gll 1 821%]'52 HUBL_2NONREM HUB1_NONREML_1, HUB1_NONREMD_O
20% 10% —1— 10% 10%
6%%\3'!* 2 or mi%\gl" > T %3\2'4‘ e —F %%;’4‘ e HUB1_3NONREM HUB1_NONREML_1, HUBL_NONREMD_1
J_ I I HUB2_ALLREM HUB2_NONREML_0, HUB2_NONREMD_ O
BYPASS=U2600. 15: : 2MV HUB2_1NONREM
= BYPASS=U2600. 10: : 2MV — U2 _NONREM0, PR oW
BYPASS=U2600. 23: : 5MM BYPASS=U2600. 23: : 2MM HUB2_2NONREM HUB2_NONREML_1, HUB2_NONREMD_O
HUB2_3NONREM HUB2_NONREML_1, HUB2_NONREMD_1 —| D
C2607 1| C2608:| C2609: 10 1
A 7%:/“ 11%50 _l 0. 11%50 C%Glhgllq NON_REML NON_REMD DESCRI PTI ON
1 % —1— O 10%
6.3V, L8V, eV, v 1 0 (o] Al ports are renovabl e
&5 X7R Ry X7R R XTR CEEY ?3/!:6 8 0 1 Port 1 is non renovable
. — — o 3 1% 1 0 Port 1 and 2 are non renpvable
CRI TI CAL J:‘ BYPASS=U2600. 36: : 2MV Py 1 1 Port 1, 2, and 3 are non renovabl e
Y2600 BYPASS=U2600. 29: : 2MM 5
SM 2 —
24. 000MZ- 16PF g 2 ( 1\/'
CRI TI CAL - CRI TI CAL 2 T B TABLE
C2619 HA l C2 2 SC(JI\é \6/%:201 J_ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR('S) | CRI Tl CAL BOV OPTI ON
1 1
— T8PE R216M30 %\%S: 0 RO605 USB2513B = 33850720 2 | SMBC USB2514 U2600, U2650 CRITI CAL | USBHUB_2514
50V 1 2 | B0y 100 QN 33850824| 2 | SMEC USB2514B U2600, U2650 CRITI CAL BHUB,
HUBL_NONREML_1| | HUBL_NonReno_1 oY A A 2 o LAANZ USB HUB1 TEST 11 |7est useDM DNL/ PRT_DIS ML USB T20A N yie: T2 | USBrLB 26148
R2601: 1R2603 %égg‘g J_ %,{:510?‘.4" - USB HUB RESET L 26 meser OM T (sgop DN/ PRT DI S P1| 2 USB T29A P oo 9 - no longer used, pulled up to 3Vv3 SO 338s0721| 2 | SMBC USX2061 U2600, U2650 CRITI CAL | USBHUB_2061
== L L 1 20 HB REsEl L 29 <
10K 10K = = = CRI TI CAL
05% 50(/3 CRI Tl CAL 402 USB HUBL XTAL1 33 |xraLi N CLKI N USBDM _DN2/ PRT_DI S_M2 3 USB IR N &> @ o I R Recei ver 338S0923| 2 SMBC USX2513B u2600, U2650 USBHUB_2513B
ALY Triew USB_HUBL_XTAL2 32 | xraLour USBDP_DN2/ PRT_DI' S_P2| 4 USB IR P D *
4022 2402
USB HUB1_NONREMD 28 USBDM DN3/ PRT_DI S_M8|_ 8 USB_EXTB_N 2 02
SUSP_I ND/ LOCAL_PWR/ NON_REMD USBOP_DNB/ PRT_DI S,_P3| 7 USB _EXTB P o External B
USB_HUB1_ NONREML 22 | spa/ SVBDATA/ NON_REML EXT
2 N8 USB CN oo
HUBL_NONREML_O| | HUBL_NONREMD_O ELO 24 | sci/ SVBCLK/ CFG SELO NGO USB EXTC P oryas External C
R2602* ‘R2604 CFG SEL1 25 |Hs | ND/ CFG SEL1 PRTPWRL/ BC_EN1* | 12 TP B_HUB1_PRTP s
19Ks 2 19K PRTPVRZ/ BC_ENe* [ 16 _NC_USB_HUB1 PRTPVIR2
LEw T PRTPVRS/ BC_ENa* | 18 NC USB_HUB1_PRTPWR3 PP3V3_S3 SABNuRRYS C
402, 2402 Ncl 20 NC USB_HUB1 PRTPWR4
| PU Ocs1rpli3 TP_USB HUB1_OCS1
= | PU ocs2+hl7 NG USB_HUB1 OCS2 11RZK620
= | pU osce b9 USB EXTB OC L am 19
1 | N2 NG USB HUBL OCSA o ifiow PP3V3 S3
= 2 2 31 29 25 24 19 1 76
rBI AS| 35 USB _HUBL RBI AS 240 32 31 33,29,221%84185 3% &7 R2640
veus_peT| 27 USB HUBL VBUS DET 40 20 5 2 22 0 10 1 s o PP3V S5 LN 2
SRITI CAL o808 %62° 3% 577207864751 B
_ .. BYPASS=U2650. 5: : 2MM useDM LP| 30 USB_HUB1_UP N ) S
A BYPASS=U2650. 5: : 5MVI a =2 |'R2600 iy
bt g 3, EP3VE S8 ' usac Lpt 3t USB HUBL P P g o g 12K o Ro641
THRM_PAD 1/ 16W 10K
1 1 M
C%_G%% BN Cg_615§ HE 1C2661 |1 C2662 . 5462 R2642! NOSTUFF AT —
[ — }J%__ 9.01UF =0, 1UF > 100K 1C2641 MoLE
S onai 2 2 18 2 1Y s —L To0PF 20z
805 7R oy 265 e 65 cER J_ Ve TR
402, 2 228
J_ . = 402 R USB_HUB RESET USB HUB RESET L
L BYPASS=U2650. 15: : 2MM = 3
- BYPASS=U2650. 10: : 2MM 2 CRI6T‘|1(6AL CRI TI CAL
BYPASS=U2650. 23: :5MM BYPASS=U2650. 23: : 2 A I<h 002DW X- G H
P3V3 EN RC 2 Sl SOT- 363 5\ 6 g AN g6032D\N X-G
1 1 1 1 i
cpeszol  cpogel cgeseil  cpeee ey e vronve :
oy T E iy WS, 2WI L 2540 )
: ) ) 5 S : -0,
R T X7R- CE XTR- CERM T X7R- cAEgrng ~1. 8 L 1 8:216U|6:7 1 %FGGS B 8%,
o o olv|w|lo|o] «| = . ::izf“ 1% 5 eR B
L CRITICAL  BYPASS=U2650. 36: : 2WM il Al Bt B : 1 C2666 |? Xroerm |2 ek b
= Y2650 BYPASS=U2650. 29: : 2MV s K kK 9, LUF }g%F L
24. 000MHZ- 16PF g —F %Z\ZF{‘CERMT b 02600
128 g SCD- 523
CRcl:;'lechg HA CRI TI CAL SC(E\G/E5F¢01 & J_ ‘ 2318 USB HUB SOFT_RESET L 2 1
1 1 C2670 =
1 18P|":/u R216M80 %ﬂ%PF R2655 USB2513B - BATS4XV2TL
50V 1 2 S0V 1 PN
HUB2_NONREML_1 HUB2_ NONREMD_1 565" z Vsd * 2 oERm 1309 USB _HUB2 TEST 11 |TesT USBDM DN1/ PRT_DI S_mi| 1 USB_BT_N ao o
1 |1 h ifiow J_ 5% OM T ysgop ont/PRT_DIs p1[ 2 USB BT P Bl uet oot h
R261561K Il?o2K653 VeoLF 1 1 8w . USB HUB RESET L 26 reseT a DS o o
K 19 CRI Tl CAL - - 402 USB HUB2 XTAL1 33 USBDM D\2/ PRT_DI S_M2| 3 USB TPAD N Ve:m ST
,%,{;ig‘g"’ %;E‘é’ USB HUB2 XTAL2 32 g:tg\;o‘m N USBDP_DN2/ PRT_DI S_P2| 4 USB_TPAD P T 5 Trackpad/ Keyboar d [
2 2
USB HUB2_NONREMD 28 USBDM DN3/ PRT_DI S_M8|_ S USB_EXTA_N 2 02
Lo - - SUSP_I ND/ LOCAL_PWR/ NON_REMD | o™ o™ < pal 7 USBEXTA P ED“” External A
NONREML SDA/ SMBDATA/ NON_REML N8 USB SDCARD N \
HUB2_NONREML_O| | HUB2_NONREMD_O USB HUB2 CFG SELO 24 |sci/ SVBCLK/ CFG SELO nc| 9 USB_ SDCARD P ) SD Card/ Express Card
R2652* ‘R2654 USB HUB2_CFG SEL1 25 |Hs | ND/ CFG SEL1 PRTPWRL/ BC_EN1* | 12 TP_USB_HUB2 PRTPWRI ,
10Ke 10K PRTPWR/ BC_ENe* [ 16NC_USB_HUB2_ PRTPVR2
18w Hsw 'R2657 PRTPWRG/ BC_ENG* | 18__NC_USB_HUB2_PRTPVR3 PP3V3_S3 ABNuRRY S
402, 2402 16K Nl 20 NC USB_HUB2 PRTPWR4
5%
TR | pu oostrpid TP USB HUB2 OCS1,
L | pU ocs2*[ol7 NG USB HUB2 OCS2 'R2670
L 19 USB_EXTA L w2
Py T EXTAOC am- iow [EYNC_MASTER=RUT _ERT CSYNC_DATE=TO7 087 70T A
£ L NG USBE HUB2 CCS4 om 402
Rei As| 35 USB_HUB2_RBI AS z [ ]SB Hl ]BS
VvBUS DET| 27 __USB _HUB2_VBUS DET =
JE RTINS =5 (3, el e 1ne.
useoP_LP[ 31 USB HUB2 UP P e 10 o 12K o
THRM PAD 1% ow NOTI CE OF PROPRI ETARY PROPERTY:
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Pl at f or m Reset Connecti ons

Unbuf f er ed

RrR2881 = LPCPLUS RESET L 6 25 46 87 03
. PLT RESET L 0335 ] | POPLUS RESET L o 25 16 7 08
Et h KE# | | TR % T =
t her net sol at1 on
eset utton b R2883
1 2 LRESET_L "
73,61,59,58,53,51,59.42.48 7_PP3V3_ S0 PP3V3_ENET s725 30 7072 5%,
CadRtungas p—— 1461)%‘9
1
R2895 20 'R2830 R2g§71
XDP 37:5‘3!“ SSVBKLE RV 1 19 ] 1 2 __PCA9557D RESET L w0
R2896 2402 SOD- VESM HF 5 M:Sl%}é"' oD
00 23 10 XDP_DBRESET_L 2 PM SYSRST L ¢y o 17 70
. 5_1/W XDP
MT R218K89
1R2897 LA XDPPCH_PLTRST_L o =
, Mfl/é)'\év
i o
2 R2887
Sl LK_PART=SYS RESET L0, GVUX RESET L .
. e o
L e — GWVUX _RESET_L o = o
ENET NMEDI A SENSE | SOLATI ON CI RCU T = PLT_RESET_L o> 15 25 20 %
- — Series Ris R4283
PLACE_NEAR=U1800. N32: 5rm
R2810
o [y ENET MEDIA SENSE 1 12K % ENET MEDIA SENSE RDIV oD
a0z veu¥ M aow
CRI TI CAL
47 32 31 3929 2419 18,8 7 & 3V3_S3 SSNBN37FEA%E s
LAd o810 Buf f er ed
R228255 SOT563 |<" a8 Note: Based on K91/K92 |ayout, ENET, AP and BKLT are noved to Buffered reset.
= o LPC CLKISM SMC R P IE E 1AM LPC CLKISM SME oy o s H g et 1 PRIV S0
A A
1\ gow G7 S =
&5 R228256 ° * CRI TI CAL
1 pmy—LPC_CLK33M LPCPLUS R PLACE_NEARULS00. PSS 3 A\AA,2 LPC CLK33M LPCPLUS o o s o5 L
126w SENSE EN L ) — PLT_RST BUF L oD == 5 %
PLACE_NEAR=U1800. P46 R228257 1
25 10 LPC ClK33M GVUX Risse — LPC CLK33M GWUX_R 1 2 LPC CLK33M GMUX oD -
= A 70 56 41 22 20 16 7 EPLVS SO C2880 1 — PLT RST BUF L 25 a2 35
1/20W 0. 1TuF = oD
1 R228259 7 %}E}é’ Series R on Pg38, R3803
1y PCH_CLK33M POl OUT PLACE_NEAR=UL800. P48 1’\/y\/2 PCH CLK33M PCI I N oD 1 5 C%o 2 2402 RO888
1’;%:“ 0 AP_RESET_L
1 2 31
A L AN e
- 1o
402
= R2§93
1 2 BKLT PLT RST L w
System RTC Power Source & 32kHz / 25MHz O ock CGener at or N =
hob
VDDI O 25M A: SB power rail for XTAL circuit.
VDDl O 25M B: Ethernet power rail for XTAL circuit.
VDDl O 25M C: T29 power rail for XTAL circuit. 63 2 52 47 40 45 44 42 7 _PP3V4A2_G3H 701 00 5892 51 0 a2 1e &7 PP3V3._ SO Buf fered CPU reset
NOTE: VDD 25M nust be powered if any VDDIO 25M x is powered. Coin-Cell: VBAT (300-ohm & 10uF RQ) SEFTTETEE B CRI TI CAL
: - — O No Coin-Cell: 3.42V G3Hot (no RC)
BREBRBEY LS LP3V3 S5 %@81%07
Coi n-Cel | & G3Hot : 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5 iPLT RST CPU BUF L — PLT RST CPU BUh 10 s =
No Coin-Cel I 3.3V S5 VTT vol tage divider on CPU page
GreenCl k 25MHz Power 72 70 as 25 7 ¢ PP3V3_ENET No bypass necessary 1 s 1R2890
C28901 100K
Et her net XTAL Power 7270 3 25 7 _PP3V3_ENET 0. 1%%;; i ‘iﬁ\év
SB XTAL POWEr a7 717022 20 17 14 7 o _PP1V8_SO S N - CEE*'\%'I)Z—IV 6>
T29 XTAL Power o7 35 34 33 10 16 - _PP3V3_T29 z 3 % VBAT and +V3. 3A are
8\ ¢ m. internally ORed to
C2824 1| C2822: C2820: [:C2802 s * ¢ create VDD RTC QUT. =
0. 1%@:: 0. 1%@:: 0. 1%@: u2800 +V3. 3A shoul d be first NOTE:
= = GERM 2 SLG3NB148V avai | abl e ~3. 3V power This page is different for K92.
402 402 402 CRIT%F%AL to reduce VBAT draw. ENET_RESET_L hooked up differently on both the projects.
11 |vDDi O 25M A 32KHZ_Al 12 Y K K32K_RT 16
= 6 | vDDl 0 25M B
C2805 14 |vopi o 25M C  25MHz_Al 9 SYSCLK_CLK25M SB R2800
ToPF R2805 25Mz B 8 ,,.' SYSCLK_CLK25M ENET 2 LAfA,2_SYSCLK CLK25M ENET gy o
2 H 1 SYSCLK_CLK25M X2 1 2 SYSCLK CLK25M X2 R o 3|x 25Mz_0 15 SYSCLK_CLK25M T29 - M
% 5% NO STUFF - ltlx PPVRTC G3H oo -
éz"é’m i CYR2I§IOC5AL h/:_lEF 1R2806 VoD RTC_ Ut L o For SB RTC Power 1 SYNC MASTER=K92 M_B SYNC DATE=07/06/ 2010
vs g T h Chi pset Suppor't
NC SM 3. 2X2. 5MM 5% ow ~GD  5AD 1 C2810 p pp
C2806 « ¥ 25.000MHZ- 12PF- 20PPM i NEER 1 ¥ge i en i i |
12pp ? e Appl e Inc D
1]z | SYSCLK_CLK25M X1 —F sl p .
1 NOTE: 30 PPM crystal required 8
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Page Not es

Pover aliases required by this page:
- =PP1V5_SO_MEM A
- =PP1V5_S3_MEM A

PPOV75_SO_MEM VTT_A

- =12C_SOD MvA_SCL
- =12C_SODI MVA_SDA

(NONE)

&5
e

71 66 20 26 7 6 PPLVS_S3

DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

1 C2910 [t C2911 |+ C2912 1C2913 (1 C2914 | C2915 12916 |2 C2917 E C2919 12920 |+ C2921 | C2922 1 C2923
f— 98“/1UF f— 98“/ F = 08“/ f— 98“/ F — 98“/1UF f— 08“/ f— 98% UF — 28.%1UF f— 08% f— 98% UF AUR = 08% f— (2)8%1UF
10V 4 / 4 5 Iov 5 / 5 10V 5 , Iov 5 10V
sty 2w * * g * * o o &5 oo o o o G5 »
Signal alases fequired by this page 1 C2900 |: C2901 PEAGE-NEAR=32888. 78: 2: 84
——10UF —— 10UF
- 8°% T 9% = H =, H = . 1 2. A =, . 1 2. A = . 1 2. A = . 1 2. mm
PLACE_NEAR=2900. 75: 2. 54mm |2 Gei/ 2 & PLAGE-NEAR=13888: 781 5 B4 PLACE-REAR=32888: 78: 3: B4 PEACE-NEAR=32888: 781 3: 84 PLACE-NEAREI5808: 781 2: B4R PLAGE-NEARCI3888: 78: 5. B4mn  PHACE-NEAREI2808: 781 3: 84 |
BOM options provided by this page: 603 603 00 PPOV75_S3 MEM VREFDO A =
‘l‘ + C2930 1 C2931
—— 2. 2UF — 0. 1UF
PLACE_NEAR=J2900. 75: 2. 54nm T, & S o
M Cerm
a02-LF 02
J_ OM T_TABLE
OM T_TABLE 1 s
S| vss DA =MEM A DO<4> e
o111 6 rE—MEM A _CKE<0> O CRED TRET G| 4 MEM A CKE<1> ame n e 27 CEry—=MEM A DO<0> 516D CRI TI cAL P®o =MEM A DQ<5> Ve S
0 VP Voo ;Z B ; ° DQL VSSC MEM A DQS N<O>
NC 2 Al5 MEM A A<15> exn LR oV _ -
s T MEM A BA<2> ° BA2 J 900 Ald g 80 MEM A A<14> ame o 11 o DM) J 2900 DQGUC =MEM A DQS P<0> a7
g VDD VDD | 82 J_ 131 5vss FRT-THE yssg
o1 11 6 > MEM A A<12> o Al2/ BC X ; Al 84 MVEM A A<11> Vau i LRI =  o@y=MEMA DO<2> 15 | 5 e ¥ DB =MEM A DQ<6> ao
o111 6 [TR)— MEM A A<9> 0 A9 N ATo 22 MEM A A<7> ame o 7@y =MEM A DO<3> 1; o D®B i DY o =MEM A DQ<7> a7
o VDD VDDC o1 o Vvss - VSSC
o 1o rEy—MEM A A<B> 0 A8 o} s | 90 NEM A_A<6> ame = o 21 By =NEM A DO<8> o DB g D% =MEM A DO<12> oo
o111 s [Ty MEM A A<S> 05 § g MG :i MEM A A<d> ams i n 27 ATy =MEM A DO<0> ;: o Dg; § 8 D\?lssc =MEM A DO<13> o
o VBD 2 v oV =5 o
o 1o rEy—MEM A A<3> o A3 8 Ao | 96 MEM A A<2> ame o 7 CBry—=MEM A DCS N<1> 27 | 5 bast* 8 2 DMLG
o111 T MEM A A<1> oAl ‘n A0 98 MEM A _A<O> ams o 7B =MEM A DQS P<1> 29 o DQsL )] RESET* o MEM RESET L am e 20
o VoD VDD | 100 3115 vss ’ VSS o
o111 T MEM A CLK P<0> o CKo CKlg 102 MEM A CLK P<1> ams v 7B =MEM A DQ<10> 33 o bQio E DQL4 =MEM A DQ<14> ao -
o116 [T MEM A CLK N<O> o CKo* CK1* igg MEM A CLK N<1> ams o 27 B =MEM A DQ<11> 2§ o bQi1 DQL5 =MEM A DQ<15> a7
o VDD VDDC o vss VSSC
o111 6 [Ty MEM A A<10> o AL0/ AP BAlo | 108 MVEM A BA<1> Van s LT 27 CBry—=MEM A DO<16> ji o DQ16 DQROG iNEM A DQ<20> a7
o1 11 6 [Ty MEM A BA<O> 0 BRO RAS* & ﬁg MEM A RAS L ame no o CBry—=MEM A DO<17> 2lo .\32187 D\t/:gslc =MEM A DQ<21> ao
o VDD VDDC o [}
o1 11 6 (TR MEM A VE L o VE* S0* & 114 MEM A CS L<0> Yean LEERN 27 =MEM A DQS N<2> 45 o bas2* DVR G
oo Ty MEMA CAS L o CAs* coTo G| 116 NEM A CDT<0> ame o 27 CEry—=MEM A DOS P<2> 47 | 5 ocs2 vss o L
o VDD VoD | 118 49 | 5 vss DR2¢ =MEM A DQ<22> oo
o111 6 TR MEM A A<13> o AL3 Tl 120 MEM A ODT<1> Van s LT 27 iNEM A Do<ig> :; o bQis D@30 =MEM A DO<23> oo =
o111 6 () MEM A CS L<1> o S1* NCO__EZNC o (Bry—=MEM A DO<19> 22 1o Qe Vss o B
o VPD VDD | 124 o Vss DQR8 o, =MEM A DQ<28> oD
| o TEST VREFCAQ | 126 o By =MEM A DO<24> 57 | 5 pqea DRI =MEM A DQ<29> ao
o Vss vss o | 128 27 By =MEM A DO<25> 59 | 5 bes Vss o
7B =MEM A _DQ<32> o D82 DQRB6 o 130 MEM A DQ<32> Ve:im SRR 61 o Vss DQS3* o =MEM A DQS N<3> Vea:im 14
o CBry—=MEM A DO<33> o DB3 DQB7 | 132 =MEM A DQ<37> a7 63 | 5 DvB DQS3 =MEM A DQS P<3> D 7
o Vss VSS o 134 L 65 | 5 vss VSS o
7By =MEM A DO5 Ned> o DQsa* DV | 136 = 27 CBry—=MEM A DO<26> 67 | 5 D@6 DQBO =MEM A _DQ<30> a7
21 Cay—=MEM A DOS P<d> o DQs4 vss o | 138 1 27 Ty =MEM A DO<27> 69 [ J b7 D816 =MEM A DOQ<31> o o
o Vss DQB8 o140 =MEM A DQ<38> o 7115 vss VSS o
7B =MEM A DQ<34> o DB4 DQBY . 142 =MEM A DQ<39> a> REY
1@ =MEM A DO<35> P vss g 122
o Vss e ey =MEM A_DOedd> D See CSAO5 BOM tabl e
(e =MEM A DQ<40> o DQU0 DQ15C =MEM A DQ<45> a7
7B =MEM A DO<41> DAL vss 150
2 vss Doss*g 152 =MEM A DOS N<5> _epmy o
T o Dr\g Dqssssc izg =MEM A DOS P<5> _emmy 27 L
= o V! VSSo
= 7By =MEM A DO<42> o D2 DQI6 ig f"’Em 2 DQ‘Z? D 7
27 B> =MEM A DQ<43> o |\3g;3 DVQSZC o =MEI DO<47> a:im
O e
S Pein =MEM A DQ<48> o b8 DCB20, 122 iNEm 2 DO<5§> Vacim
27 B> =MEM A DQ<49> o D49 DQ53C = =MEI DQ<53> a7
o Vss VSS o
91 27 11 5B MEM A DOS N<6> o DQs6* DVB & i;g J_
01 27 11 oGy MEM A DOS P<6> DOS6 ves 1
g Vss Dc548 174 =MEM A DQ<54> @
7B =MEM A DQ<50> o DBO DQB5 o 176 =MEM A DQ<55> a7 . PPOV75 S3 MEM VREFCA A 30
2 CBr>—=MEM A_DO<51> o DGB1 VSS o i;g
o Vss DQBO0 . =MEM A DQ<60> P
27(Bry—=MEM A DO<56> o DB6 DQB1o-| 182 =MEM A DQ<61> o =
2By =MEM A DO<57> D7 Vss 184
° VsS DQS7 ° 186 =MEM A DOS N<7> _epmy
O * C = 27
188 =
J_ o DM375 DQSSS7C o0 MEM A DQS P<7> a7
o V! VSSo
=  a¢Ey—=MEM A DO<58> o DB8 DQB2 1212: =MEM A DQ<62> Vacim
27 B> =MEM A DO<50> o DB DQB3 o =MEM A DQ<63> ao
SS Vvss o | 196
s VEM A SA<O> g SAO EVENT* & 198 MEM EVENT L oo 28 4 . .
PP3V3_S0 © VDDSPD SDAQ| 200 SMBUS_PCH_DATA QB 16 23 28 30 41 47 61 85 93 Factory" (top) slot
MEM A SA<1> o SAL SCLo 202 SMBUS PCH CLK (T 26 23 28 30 41 47 61 88 93
o VIT VIT o | 204 PPOV75 SO DDRVIT 6728 29 66
1 1
1 R2940 R2941 I
10K 10K 1 1 1
Tiow Tiow J_ C2|:9 50 _L C2|:9 51 C2|:9 52 _ C&,:g 53 FSYI\C MASTER=K92 _SUVA SYNC DATE=06/ 23/ 201
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o1 27

o1 27

o1 27

CPU CHANNEL A DQS O -> DIMM A DQS 0O

MEM A DGS N<O> —  =MEM A DOS N<O>
MEM A DQS _P<0> VAKE_BASESTRUE —_=MEM A DQS P<0>
MEM A DO<7> A DO<3>
MEM A DOQ<6> VAKE_BASESTRUE A DO<6>
MEM A DQ<5> MAE_BASE-TRLE A DO<5>
MEM A DQ<4> VAKE_BASESTRUE A DO<4>
MEM A_DQ<3> MAE_BASE-TRLE A _DO<7>
MEM A DQ<2> MAE_BASE-TRLE A DOQ<0>
MEM A DO<1> VAKE_BASESTRUE A DO<1>
MEM A DQ<0> MAE_BASE-TRLE A DO<2>
MAKE_BASE=TRUE
CPU CHANNEL A DQS 1 -> DI
MEM A DGS N<1> A DOS N<1>
MEM A DQS P<1> MAKE_BASE-TRLE A DOS P<1>

MEM A DQ<15>

MAKE_BASE=TRUE

MEM A _DQ<14>

MAKE_BASE=TRUE

MEM A DQ<13>

VAKE_BASE=TRUE

MEM A DQ<12>

VAKE_BASE=TRUE

MEM A _DQ<11>

MAKE_BASE=TRUE

VAKE_BASE=TRUE

> > > >
§
o
\2

MEM A DO<10> DQ<11>
MEM A DQ<9> VAKE_BASESTRUE DO<9>
MEM A DO<8> MAE_BASE-TRLE DO<8>

VAKE_BASE=TRUE

CPU CHANNEL A DQS 2 -> DI

MEM A DQS N<2> A DOS N<2>
MEM A DQS P<2> MAKE_BASE=TRUE A DOS P<2>
VAKE_BASE=TRUE
MEM A DQ<23> A DQ<23>
MEM A_DQ<22> MAE_BASE-TRLE A_DQ<22>
MEM A DQ<21> MAE_BASE-TRLE A DO<17>
MEM A DQ<20> VAKE_BASESTRUE A DO<20>
MEM A DQ<19> MAE_BASE-TRLE A DO<19>
MEM A DQ<18> MAE_BASE-TRLE A DO<18>
MEM A DQ<17> VAKE_BASESTRUE A DO<16>
MEM A DQ<16> MAE_BASE-TRLE A DO<21>
MAKE_BASE=TRUE
CPU CHANNEL A DQS 3 -> DI
MEM A DQS N<3> A DS N<3>
MEM A DQS P<3> MAE_BASE-TRLE A DOS P<3>
MAKE_BASE=TRUE
MEM A DQ<31> A DO<31>
MEM A_DQ<30> VAKE_BASESTRUE A _DO<30>
MEM A DQ<29> MAE_BASE-TRLE A DO<29>
MEM A DQ<28> VAKE_BASESTRUE A DO<28>
MEM A DQ<27> MAE_BASE-TRLE A DO<27>
MEM A DQ<26> MAE_BASE-TRLE A DO<26>
MEM A DQ<25> VAKE_BASESTRUE A DO<25>
MEM A DQ<24> MAE_BASE-TRLE A DO<24>
MAKE_BASE=TRUE
CPU CHANNEL A DQS 4 -> DI
MEM A DOS N<4> A DOS N<4>
MEM A DQS P<4> MAE_BASE-TRLE A DOS P<4>
MAKE_BASE=TRUE
MEM A DQ<39> —_ =MEM A DQ<38>
MEM A DQ<38> MAE_BASE-TRLE —_=MEM A DQ<37>
MEM A DQ<37> MAE_BASE-TRLE —_=MEM A DQ<39>
MEM A DQ<36> VAKE_BASESTRUE =MEM A DQ<33>
MEM A DQ<35> MAE_BASE-TRLE =MEM A DQ<35>
MEM A DQ<34> MAE_BASE-TRLE —__=MEM A DQ<34>
MEM A DQ<33> VAKE_BASESTRUE =MEM A DQ<32>
MEM A DQ<32> MAE_BASE-TRLE MEM A DQ<32>
VAKE_BASE=TRUE —
CPU CHANNEL A DQS 5 -> DIMM A DQS 5

MEM A DOS N<5>

—_=MEM A DOS N<5>

MEM A_DQS_P<5>

MAKE_BASE=TRUE

—_ =MEM A DQS P<5>

MEM A DQ<47>

VAKE_BASE=TRUE

DO<47>

MEM A DQ<46>

MAKE_BASE=TRUE

DQ<41>

MEM A DQ<45>

VAKE_BASE=TRUE

DQ<43>

MEM A DQ<44>

MAKE_BASE=TRUE

DQ<44>

MEM A DQ<43>

MAKE_BASE=TRUE

DQ<40>

MEM A DQ<42>

VAKE_BASE=TRUE

DQ<46>

MEM A_DQ<41>

MAKE_BASE=TRUE

DQ<42>

MEM A DQ<40>

MAKE_BASE=TRUE

> D> >

DQ<45>

MAKE_BASE=TRUE

CPU CHANNEL A DQS 6 -> DI

MEM A DQS N<6>

MEM A DQS P<6>

VAKE_BASE=TRUE

—_MEM A DOS P<6>

MEM A DQ<55>

VAKE_BASE=TRUE

DQ<49>

MEM A DQ<54>

VAKE_BASE=TRUE

DQ<54>

MEM A DQ<53>

MAKE_BASE=TRUE

DQ<55>

MEM A DQ<52>

VAKE_BASE=TRUE

DQ<52>

MEM A DQ<51>

MAKE_BASE=TRUE

DQ<51>

MEM A DQ<50>

MAKE_BASE=TRUE

DQ<50>

MEM A_DQ<49>

VAKE_BASE=TRUE

DO<53>

MEM A DQ<48>

VAKE_BASE=TRUE

> D> >

DQ<48>

MAKE_BASE=TRUE

CPU CHANNEL A DQS 7 -> DI

MEM A DQS N<7>

>

DQS N<7>

MEM A DQS P<7>

MAKE_BASE=TRUE

>

XE P<7>

MEM A DQ<63>

VAKE_BASE=TRUE

DQ<59>

MEM A DQ<62>

MAKE_BASE=TRUE

DQ<58>

MEM A DQ<61>

VAKE_BASE=TRUE

DQ<56>

MEM A_DQ<60>

MAKE_BASE=TRUE

DO<61>

MEM A DQ<59>

MAKE_BASE=TRUE

DQ<63>

MEM A DQ<58>

MAKE_BASE=TRUE

DQ<62>

MEM A_DQ<57>

MAKE_BASE=TRUE

DQ<57>

MEM A DQ<56>

VAKE_BASE=TRUE

> D> > >

DQ<60>

VAKE_BASE=TRUE

6 11 26 27 91

6 11 26 27 91

CPU CHANNEL B DQS 0 -> DIMV B DQS 0O

s MEM B DOS N<O> — =MEM B DGS N<O>
s MEM B DQS P<0> MAKE_BASE-TRUE — =MEM B DOS P<0>
MAKE_BASE=TRUE -
s MEM B DO<7> B DO<6>
s MEM B DQ<6> MAKE_BASE-TRLE B DO<3>
s MEM B _DOQ<5> MAKE_BASE-TRUE B_DO<5>
s MEM B DQ<4> MAKE_BASE-TRUE B DO<4>
s MEM B DQ<3> MAKE_BASE=TRUE B DO<1>
s MEM B DQ<2> MAKE_BASE=TRUE B DO<7>
s MEM B DO<1> MAKE_BASE-TRUE B DO<2>
s MEM B _DQ<0> MAKE_BASE-TRUE B_DO<0>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 1 -> DI
s MEM B DQS N<1> B DQS N<i1>
s MEM B DQS P<1> MAKE_BASE-TRUE B DOS P<1>
MAKE_BASE=TRUE
¢ MEM B DO<15> B DOQ<15>
s MEM B DO<14> MAE_BASE-TRLE B DO<14>
s MEM B DQ<13> MAKE_BASE=TRUE B DO<13>
s MEM B DO<12> MAKE_BASE-TRUE B DO<12>
s MEM B DO<11> MAE_BASE-TRLE B DO<11>
s MEM B DQ<10> MAKE_BASE=TRUE B DO<10>
s MEM B DQ<9> MAKE_BASE-TRLE B DO<9>
s MEM B DQ<8> MAKE_BASE-TRUE B DO<8>
MAKE_BASE=TRUE
CPU CHANNEL B DS 2 -> DI
s MEM B DQS N<2> B DQS N<2>
s MEM B DQS P<2> MAKE_BASE-TRUE B DQOS P<2>
VAKE_BASE=TRUE
6 MEM B DO<23> B DOQ<23>
s MEM B DOQ<22> MAE_BASE-TRLE B DO<22>
s MEM B DQ<21> MAKE_BASE=TRUE B DO<21>
s MEM B DOQ<20> MAKE_BASE-TRUE B DO<20>
s MEM B DQ<19> MAKE_BASE=TRUE B DO<19>
s MEM B DQ<18> MAKE_BASE=TRUE B DO<18>
s MEM B DO<17> MAKE_BASE-TRLE B DQ<17>
s MEM B DQ<16> MAKE_BASE-TRUE B DO<16>
MAKE_BASE=TRUE
CPU CHANNEL B DS 3 -> DI
s MEM B DOS N<3> B DOQS N<3>
s MEM B DOS P<3> MAE_BASE-TRLE B DOS P<3>
MAKE_BASE=TRUE
« MEM B DQ<31> B DO<31>
s MEM B DO<30> MAE_BASE-TRLE B DO<30>
s MEM B DQ<29> MAKE_BASE=TRUE B DO<29>
s MEM B DO<28> MAKE_BASE-TRUE B DO<28>
s MEM B DQ<27> MAKE_BASE=TRUE B DO<27>
s MEM B DQ<26> MAKE_BASE=TRUE B DO<26>
s MEM B DOQ<25> MAKE_BASE-TRUE B DO<25>
s MEM B DQ<24> MAKE_BASE=TRUE B DO<24>
MAKE_BASE=TRUE
CPU CHANNEL B DS 4 -> DI
s MEM B DOS N<4> B DOS N<4>
« MEM B DOS P<4> MAE_BASE-TRLE B DOS_P<4>
MAKE_BASE=TRUE
s MEM B DO<39> B DO<39>
s MEM B DO<38> MAKE_BASE=TRUE B DQ<38>
s MEM B DQ<37> MAKE_BASE-TRUE B DO<37>
MEM B DQ<36> MAKE_BASE-TRLE B DQ<36>
: MEM B DQ<35> MAKE_BASE=TRUE B DQ<35>
s MEM B DQ<34> MAKE_BASE-TRUE B DO<34>
s MEM B DQ<33> MAKE_BASE-TRUE B DQ<33>
s MEM B DQ<32> MAKE_BASE=TRUE MEM B DQ<32>

MAKE_BASE=TRUE

CPU CHANNEL B DQS 5 -> DIMM B DQS 5
s MEM B DOS N<5> — =MEM B DGS N<5>
« MEM B_DOS P<5> VAKE_BASESTRUE — =MEM B DQS P<5>
MAKE_BASE=TRUE _—
s MEM B DO<47> B DO<47>
s MEM B DQ<46> MAKE_BASE=TRUE B _DO<46>
s MEM B DQ<45> MAKE_BASE=TRUE B _DO<45>
s MEM B DOQ<44> MAKE_BASE-TRUE B DO<44>
s MEM B DQ<43> MAKE_BASE=TRUE B DO<43>
s MEM B DQ<42> MAKE_BASE=TRUE B DO<42>
s MEM B DO<41> MAE_BASE-TRLE B DO<41>
s MEM B DQ<40> MAKE_BASE=TRUE B_DO<40>

MAKE_BASE=TRUE

CPU CHANNEL B DQS 6 -> DI

MEM B DQS N<6>

.
MEM B DOS P<6>
H

VAKE_BASE=TRUE

— MEM B DQS P<6>

8

VAKE_BASE=TRUE

s MEM B DQ<55> B _DQ<55>
s MEM B DQ<54> MAKE_BASE-TRUE B _DO<54>
s MEM B DQ<53> MAKE_BASE=TRUE B DQ<53>
s MEM B DO<52> MAKE_BASE-TRLE B DO<52>
s MEM B DQ<51> MAKE_BASE-TRUE B DO<51>
s MEM B DQ<50> MAKE_BASE-TRUE B DQ<50>
s MEM B DO<49> MAE_BASE-TRLE B DO<49>
s MEM B DQ<48> MAKE_BASE=TRUE B DO<48>
VAKE_BASE=TRUE
CPU CHANNEL B DQS 7 -> DI
s MEM B DQS N<7> B DQS N<7>
s MEM B DOS P<7> MAKE_BASE=TRUE B DOS P<7>
MAKE_BASE=TRUE
s MEM B DO<63> B DQ<63>
s MEM B DQ<62> MAKE_BASE-TRUE B DO<62>
s MEM B DQ<61> MAKE_BASE-TRUE B DO<61>
s MEM B _DO<60> MAKE_BASE=TRUE B DO<60>
s MEM B DQ<59> MAKE_BASE=TRUE B DQ<59>
s MEM B DQ<58> MAKE_BASE-TRUE B DO<58>
s MEM B DO<57> MAE_BASE-TRLE B DO<57>
s MEM B DQ<56> MAKE_BASE=TRUE B _DOQ<56>

VAKE_BASE=TRUE

6 11 27 28 91

6 11 27 28 91
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Page Not es

Pover aliases required by this page:
- =PP1V5_SO_MEM B
- =PP1V5_S3_MEM B

- =PPOV75_SO_MEM VTT_B
- =PPSPD_SO_MEM B (2.5 - 3.3V)

71 66 20 26 7 ¢ PPLVS_S3

DDR3 DECOUPLI NG AND GND RETURN CAPS (SPACE EVENLY AT

ECTOR)

Signal aliases required by this page
- =12C_SCDl MvB_SCL
- =12C_SODI MVB_SDA

BOM opti ons provided by this page

PLACE_NEAR=J3100. 75: 2. 54nm

L CBllOlC?»llli&llZ
—t 8 8
10V

10V 18
2 CERMm 2(:E

30 o PPOV75 S3 MEM VREFDQ B

C3113 ALC?;ll4lC3115iC3116
1 1
RM

C3 1 1 7
% 2 %
o 2 CERM
402 402

L C3118JiC3119ALC3120JiC3121ALC3122
— UF 0. TUF 0. TUF

~

" Expansi on"

1
20% 20% -1
2 2 10V 2 10V 2
CERM CERM CERM CERM
402 402 402 402

E-NEAREJ3188: 78: 2. 34T PLACE-NEAREI31E88: 78: 2. B2l PLACE-NEAREI31EE: 73: 2. 34

3

(bottom slot

PLASE-REARE33188: 73: 2: 84

92 SUVA

SYNC DATE=06/23/ 201

NOTI CE OF PROPRI ETARY PROPERTY:

( NONE)
= t C3130 1 C3131
PLACE_NEAR=J3100. 75: 2. 54mm pr— gl’;fnfup j— ?ga}u':
2
prats oo
l OM T_TABLE
OM T_TABLE = 1 G VREFDG V55512
S 1o vss [ole” Pl 1 =MEM B DQ<4> a =
o116 (T—MEM B OKE<0> 2 soRer— - oReTg | T4 WEM B CKE<1> am e 7(Er—=MEM.B DO<0> 21050 oy 7y caL OPO— =MEM B DOsS> aD
7§ o P Yoo ;Z = B ; o hivase 20 =MEM B DQS N<O
NC)%‘O NC Al5g M B A<15> ani REE o Vss DQB0* o =l > D
it e D MEM B BA<2> 9 ome J3100 Atagl 80 MEM B A<14> Mo o 11 [ ow J3100 besog |12 SMEM B DGS P<0> __em o
81 g VDD  F- RT- BGA6 VDDg 82 L 13 | 5 vss FRUBGAG ygg | 14
o1 116 TRy MEM B A<12> 88 loazieer €Q A1 84 MEM B A<11> e nn T a@y=MEM B DO<2> 15 15 e s DQ6 |16 =MEM B DQ<6> as
o116 (T)—MEM B A<O> 85 | 5 A9 % AT 86 MEM B A<7> ame o 7By =MEM B DO<3> 17 | 5 D8 8 o DQ7 5|18 =MEM B DQ<7> o
2
87 | 5 vOD SN VDD | 88 19 | 5 vss B Vss o 20
o116 THy—MEM B A<8> 89 0 A8 ({1 - A6 90 MEM B A<6> am o 27¢Bry—=MEM B DO<8> 21 o bB .~ DQ2g 22 =MEM B DQ<12> a7
s 11 s (T MEM B _A<5> 91 0 A5 Ao 92 MEM B A<4> s o 7B =MEM B DQ<9> 23 o b® DQL34 24 =MEM B DQ<13> a >
93 94 25 vss vss 26
o VDD VDho 0 [
o1 TRy MEM B A<3> 95 | 5 A3 Aol 96 MVEM B A<2> am s o 1By =MEM B DCS N<1> 27 | § es1+ oML G| 28
MEM B A<1> 97 98 MVEM B A<0> =MEM B DOS P<1> 29 « 30 VEM RESET L 1
91 11 6 (TR o Al AOC Yanu CREEEE 7 B> o) DQs1 RESET o ) 26 29 L
99 [ J voo vop g | 100 31 [ vss vss o] 32 =
o 116 TRy MEM B CLK P<0> 101 [ 5 oo oK1 G| 102 MEM B CLK P<1> aEe o 21 (Ery— =MEM B DO<10> 33 | 5 oquo bQLag | 34 =MEM B DO<14> o
01 11 6 MEM B CLK N<O> 103 CKO* CK1* 104 MEM B CLK N<1> 6 11 o1 27 =MEM B DQ<11> 35 DQL1 DQL5 36 =MEM B DQ<15> Ve:im 214
o o} ¢} < < o]
105 | 3 vop VoD o |_106 37 |5 vss vssg | 38
o1 11 s TNy MEM B A<10> 107 | o A10/ AP BAlG | 108 MEM B BA<1> Yan 1 LTS 7By =MEM B DO<16> 39 | 5 DQi6 DQR0 |40 =MEM B DOQ<20> a7
o 11 6 Ty MEM B_BA<O> 109 | 5 BAO RAS* | 110 MEM B RAS L s o By =MEM B DO<17> AL | 5 bQL7 D@1 | 42 =MEM B DQ<21> a7
111 o VDD VDDC 112 43 o VSS VSSC 44
o111 s TNy MEM B VE L 113 | 5 ver So* o 114 MEM B CS L<0> Voni LRTES 21¢Ery—=MEM B DOS N<2> Zi o bas2* DVR ZZ
orns MEM B CAS L 115 | 5 cas T | 116 MEM B_ODT<0> 611 1y =MEM B DS P<2> o Dbas2 VSS o
E 117 0 o 118 m 49 50 =|
2o VDD VDD e ~ o vss D@2y = :ﬁm : DO<§§> ao =
o1 116 (TR MEM B A<13> o o A3 D10 = MEM B ODT<1> Y anys T [a:im =MEM B DQ<18> = o b D23 - =| DQ<23> Ve:im 214
o115 Ty MEM B CS L<i> o S1* NC o teAnc 21— =MEM B DO<19> o DAL Vss o
123 [ voo VDD | 124 55 1 5 vss DQR8 | 56 =MVEM B DO<28> o
5 126 =MEM B DOQ<24> 57 DQR4 DQR9 58 =MEM B DQ<29> 2
NC | o TEST VREFCAQ 27 B o o &>
127 | 5 vss Vss o 128 7By =MEM B DO<25> 59 | 5 bes VsS o |60
o127 11 6Py MEM B DO<32> 129 | 5 pgs2 DQB6 | 130 =MEM B DQ<36> a > 61 | 5 vss DQs3* | 62 =MEM B DQS N<3> a7
7By =MEM B DO<33> 131 | 5 pGB3 DQB7 o] 132 =MEM B _DQ<37> a7 63 | 5 ove DQs3 | 64 =MEM B DQS P<3> o
133 | 3 vss vss o | 134 J_ 65 [ 5 vss vss o] 66
7B =MEM B DQS N<4> 135 o bQsa* DV 136 = a@ED =MEM B DQ<26> 67 o b6 DQBO 38 =MEM B DQ<30> Ve:im 214
2@y =MEM B DCS P<4> 137 | 5 oosa vss o | 138 J_ 27 oy =MEM B DO<27> 69 | b7 DQ1g | 70 =MEM B DQ<31> oo o
139 | 5 vss DB8 | 140 =MEM B DO<38> as s = 7115 vss vss ol 72
7B =MEM B _DQ<34> 141 o D®B4 DB 142 =MEM B DQ<39> o 7 REY
D 143 144
2 =MEM B DQ<35> o DR85S VSS o
145 | 5 vss DQU4 | 146 =MEM B DO<44> aD 7 51650806
7B =MEM B _DQ<40> 147 o bQ4o DQU5 148 =MEM B DQ<45> a7
2By =MEM B DO<41> 149 | ) bu1 VsS o 150
151 o VSS D®5*C 152 =MVEM B_DQS N<5> a >
153 | 5 bve DQS5 | 154 =MEM B DQS P<5>  epmy 27 L
J_ 185 | J vss VSS o | 156
= 7B =MEM B DQ<42> 157 o bQs2 D46 158 =MVEM B DOQ<46> Vea:im Xt
7B =MEM B DQ<43> 159 o D43 DQA7 o 160 =MEM B DQ<47> ao >
161 | J vss VSs o | 162
27(Bry—=MEM B DO<48> 163 o D48 DB20 164 =MEM B DQ<52> a7
165 166
27 B> =MEM B_DQ<49> o DQU9 DQ53C =MEM B DQ<53> D 7
167 [ 5 vss Vvss | 168
o1 27 11 6Py MEM B DOS N<6> 169 | ) pose* VB | L70
MEM B DQS P<6> i DQS6 Vss 172
01 27 11 6/ o) [e;
173 | J vss D4 o174 =MEM B _DO<54> s - =
7B =MEM B _DQ<50> 175 o DX®O DQB5 o 176 =MEM B DQ<55> ao > PPOV75 S3 MEM VREFCA B 30
7 CBry—=MEM B DO<51> 177 | 5 Qg1 VsS gf 178
179 vss DQB0 180 =MEM B DQ<60> .
o} ¢} <D
27 @y =MEM B DO<56> 181 | 5 pse DQ61 | 182 =MEM B DO<61> o 7 + C3135 + C3136
=y =MEM B _DO<57> 183 o DB7 VSS g 184 f— go.%zur: f— gé%wl:
185 |  vss D7+ o | 186 =MEM B DOS N<7>  eprmy 7 2 &% . v
187 1 5 ow DGS7 | 188 =MEM B DOS P<7> - preaity b
o} ¢} <D
l 189 | J vss VSS o | 190
= a2 =MEM B _DQ<58> 191 o D®8 DQB2 ¢ 192 =MEM B DQ<62> a7
193 194
27 By =MEM B DQ<59> o DB9 DQB3 =MEM B _DQ<63> a2 =
195 [ vss vss | 196
s MEM B SA<O> 197 SAO EVENT* 198 MEM EVENT L 26 a4
89 88 o7 84 83 82 o} [¢} jissingd
BREY B Z , PP3VE_S0 199 o VDDSPD SDAG 200 SMBUS _PCH DATA B 16 23 26 30 41 47 61 88 93
T3 8 A s MEM B SA<1> 201 | 5 s SCLo 202 SMBUS PCH CLK G 26 23 26 30 41 47 61 89 93
203 | 5 vIT VIT o204 PPOV75_ SO DDRVIT 67 26 29 66
MG PINS
1 3140 |'R3140 'R3141 283 O MG FIN MG PING igg
=22 S UK B 200 [0 MG PIN MIG PIN O—2 1C3150 (1C3151 |1 C3152 |1 C3153
5 20 iow iriow O MIG PIN MIG PINO %QF %QF %QF i 1 = SYNC MASTE|
Cenm 02 02 211 MIG PI N MIG PIN 212 3 3 3 - 1Y
402-LF 2 2 0 o 2x§ 2><§ 2><§ 2x3§
4 4 4 Fx
51650806 ‘
SPD ADDR=0xA4( WR) / OxA5( RD)
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8 7 6 5 4
The circuit bel ow handl es CPU and VTT power during S0->S3->S0O transitions, as well
as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.
| SOLATE_ CPU_ MEM L GPI O state during S3<->S0O transitions detern nes behavi or of signals.
VWHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEMRESET L not isol ated.
WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol at ed.
P1VSCPU_EN = (1 SOLATE_CPU MEM L + PM SLP_S3_L) * PM SLP_S4 L 1VvV5 SO " PEOOD!
MEMVTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3_L
MEM RESET L = !l SOLATE_CPU MEM L + CPU MEM RESET L so 25 20 30 322019 27 1 - PP3V3_S5

oo PMSLP S4 L

47 32 31 30 25 24 19 18 8 7 &
87°72°71754753 49 48

23 19 TR | SO ATE CPU MVEM L

CPUMEM_SO
'R3205
10K

o
2 2

CRI TI CAL
PP3V3_S3 CPUMEM _SO
CPUMEM_SO ?3205 (ol
R3201* SSM6N15FEAPE kn
fook SOT563
a8 1
b5, 2[c¥ s
CRI TI CAL PLVHCPU EN L L1 crTIicA
CPUMEM _SO - CPUMEM_SO
932_00 3 205
SSMBNL5FEAPE M6 N15FEAPE
SOT563 SOT563

T

ok o
63 | Kh >

t—
s[c¥st; s

+P1V5CPU EN oo

72 71 15 13 10 - PPAV5_S3RS0_CPUDDR

CPUVEM_SO
= R3210
10K
5%16¥V
Z%QL
o1 71 60 65 45 43 42 41 3 20 7 o, PPSV_S3 CRI TI CAL pVEMTTEN oy o = o0
CPUMEM SO
CPUVEM_SO CPUVEM_SO 0 |2k
R3215" R3202* SSMBNLSFEAPE |
10% K 10% K % =
1 1
M:thgvz M:thgvz 2[6% sk
CRI Tl CAL CRITI CAL MEMVTT EN L L CRITICAL
CPUMEM SO CPUVEM SO
CRVEM, SO 200 | Dl s|p 210
215 oIS ER |12 21 B2 e
SSMBN15FEAPE sorses | Kh > | SGrs63
SoT563 ~ (= t—
Y M- M-
x® 2[G7 STy Z1S © Gl5
) o3 T |o PLT_RESET L ermyue 25 o
CRI Tl CAL PP1V5_S3 R
CPUMEM SO CPUVEM S0
215 R3216 CPUMEM SO
SSMBNLSFEAPE | D 1C3216
VEMRESET_ISQL_LS5V L = sors63 5%15}9’ — 98-%1UF
16V
A 5t -
2 10 M RESET_L- M RESET_L ol T8Te NEM RESET_L oy 26 26
= S - 1=
CPUMEM S3
R3217
1 2
5%
1/16W
M- LF
402
Step | 1 SOLATE_CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU MEM RESET_L MEM RESET L MEMWTT_EN |P1V5CPU_EN
0 1 1 1 1 1 CPU_MEM RESET | 1 1
1 0 1 1 1 1 1 1 1
to =: 0 0 1 1 1 1 0 1
s3 3 0 0 0 1 X 1 0 0
4 0 0 1 1 X 1 0 1
to 5 ) 1 1 1 0 (*) 1 1 1
6 ) 1 1 1 1 1 1 1
SO 7 1 1 1 1 1 CPU_MEM RESET L 1 1

(*) CPU_MEM RESET_L asserts due to |oss of PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU MEM L GPlI O

NOTE:

In the event
transition.
must

Ra
deassert

ils will power-up as

of a S3->S5 transition | SOLATE_CPU MEM L wi ||
MEM RESET_L will

if from S3, but

still

be asserted on next
not properly assert.
| SOLATE_CPU_MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.

S5- >S0
Sof t war e

98 89 85 82 72 71 70 65 55 45

PM_MEM PWRGD pul | -up to CPU VTT rail

f or

M_MEM_PWRGD

CPU

is on CPU page

10 17 90

Q@220
DIVB53DOUV

75mA max | oad @0. 75V
60MN max power

‘R3222
10K
6w CRI TI CAL |6
M- LF
R3220! 2402 o
27. 3K -
1%
e PM MEM PWRGD L 2|6 |'<*
402, 1
3 CRI2TI28AL $_
S
5
P1VS SO DIV @ DVB53DOWV 1
SOT- 563
rR3221| 3536 )
1
33. 2K 0. 001UF J—
1/ 16W BT
ast, oy 2
Ensures CKE signals are held lowin S3
o6 20 26 7 s PPOV75_SO_DDRVTT
CRI TI CAL
100 171 s 65 45 4 42 41 01 20 7 ¢ _PPBV_S3 CPUVEM SO
CPUVEM_SO w200 (ol
ngo%?zl SSMB sorses | Kh
5 =
llfLEW ™
402, 2[G™ STy
CRI TI CAL VITCLAMP_EN
CPUVEM s% o) NOC§T2UF{
1
SSMENLEFEAPE | [ * 0 0TV
— CER?\,II 2
402
8 4

MEMV EN

66 29 5 [T

SYNC MASTER=K18 M._B

SYNC DATE=04/27/201

T TLE

CPU Menory S3 Suggort

d} Appl e I nc.
®
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NOTE: Must not ena e npre than two SO DI MM nar gi ni ng
s s es . PP3V3 S3 buffers at once or VRef source may be overl oaded.
VREFNMRGN
oMT
R3318 e 7o PPVITDDR_S3 R32§(93 PLACE_NEAR=J2900. 1: 2. 54
| = .1:2. 54mm
SHRL  ppavs s3 vREFMRGN DAC — 10mA max | oad LANAZ
@E W NERERR-W BFFES: 3 T VREFNRGN VREFNMRGN
VeLTAGESs 3V C3300: [+C3301 VREENRON A
502 220 — =0 IUF" | criTIcAL C33031 ol (BRI e
V2 2 ECV' VREFMRGN 0.1 == | 22 D
0 Uu3300 gy 2 AL VREFMRGN DQ SCDIMvA BUE | 1033 >
VDD
53 83 61 47 41 30 25 26 23 16 [TT> SMBUS PCH CLK 6lscL Vsop VOUTA|L VREFMRGN _SODI MVA_DQ Al % H:ll;‘év PLACE_NEAR=R3303. 2: 1nm
05 00 1 47 42 30 28 20 25 10ggy— SVBUS_PCH_DATA Tspa ¥ voursf2 VREFMRGN_SODI MVB_DQ 40
90 ﬁ vourd4 VREFMRGN_SCDI MVE_CA
Addr =0x98( WR) / 0x99( RD) 10[p1 g vouros VREFMRGN_MEMVREG FBVREF L VREFMRGN
NOTE: MEMVREG and FRAMEBUF share . R3305 .
e a DAC out put, cannot enable VREFMRGN 1,200 5 PLACE NEAR=J3100. 1: 2. 54mm
both at the sane tine! 1R3301 CRI TI CAL
100K
Triew VREE 928
= 2402 @ w\ §2 ” B
V+
oM T 1 a VREFMRGN DQ SODI MVB_BUF
RS?—%%TQ = o & 1%, PLACE_NEARER3305. 2: 1mm
1 2 __PP3V3 S3_VREFMRGN CTRL + Vv R pH
NVA'AYS M H QE*W ~3 nm
NE VTR b2 VREEVRGN CRI TI CAL
02 C33021 9| VREFMRGN VREFMRGN
oE — VoS e R3309
% T PLACE_NEAR=J2900. 126: 2. 54nm
cERy 2 s8301 100K CRI TI CAL IANAZ
QFN 1/16W
(oo P8 VE- LF
3ln0 7N VREEMRGN DO SODIL MVA_EN 2402 VR%'\:”%%\H VREE PPOV75_S3_MEM VREFCA A .
Addr =0x30( WR) / 0x31( RD) 4l P2l VREFMRGN DQ_SODI MVB_EN AR o\& n&é?z@ém TR C
500 p3 10 VREFMRGN CA_SODI MVA_EN = o s '
P4 11 VREFMRGN CA_SODI MVB_EN 4023 AL VREFMRGN CA_SODI MVA_BUF
ps| 12 VREFMRGN MEMVREG EN A3 79 11/§ PLACE_NEAR=R3309. 2: 1nm
03 88 61 47 41 30 20 20 22 16 (FY—SVBUS_PCH CLK 1lscL pe|_13 VREFMRGN_FRAMEBUF_EN + Vs MZE)%W
93 88 61 a7 41 30 25 20 23 10gEH—SVBUS_PCH DATA 2|spa P74 NG
THRM RESET*[5 15 VREFMRGN
FAD_GhD R3311
~ © = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
P VREFVRGN CRI TI CAL
L 'R3307
1 R33! L VFEEMRON 2
» [y PCA9S57D,_RESET_L Viow \_Q _\Vl\&g'zqsg |
RST* on 'platformreset’ so that system 2402 c VREFMRGN CA_SODI MVB_BUF
wat chdog wi || di sabl e margining. al, ., & M:ll/g,\g\/ PLACE_NEAR=R3311. 2: 1nm
NOTE: Margining will be disabled across all = v hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed )I%Eg'\o’%@‘
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K VR%%%\‘ . CRI TI CAL
11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGN_NOT i d. 1%;7)—: N VREZE?%V o VREFMRGN
2
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT C§0 ﬂ Ve 253 %%3214
a VREEMRGN_MEMVREG BUE 1534 2% DDRREG FB o B
= M:ll/w PLACE_NEAR=R7320. 2: 1nm
hob"
Page Not es SR cR T1 AL
Power aliases required by this page: VRRE';'\S_R? 'R3313 VR\E; = FRAMEGLE_BUE VREFVRGN
- =PP3V3_S3_VREFNRGN 9 100K §%:f\‘ RE317
- =PPVTT_S3_DDR BUF 115 Liow A2 253 5
Signal aliases required by this page: Va5, 2402 Al /6w —
- =1 2C_VREFDACS_SCL 1 = £ 62"
- =1 2C_VREFDACS_SDA = VREFMRGN FRAMEBUF BUF_R
- =1 2C_PCA9557D_SCL w
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining 'R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng 6w
Circuitry. 2%:.ZLF
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef) NG MPSTERCKIS MUE e mErrrzer A
DAC Channel : A B C C D D FSB/ DDR3/ FRAMEBUF Vr efml;/%;%m nfgE
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e | nc D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 1. 267V (DAC: 0x8B) °
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1. 000V - 2.000V (+/- 500mnmV) 1. 056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 3.000V (0x00 - 0x74) 0. 000V - 3. 300V (0x00 - OxFF) PR ET PO BB B ST 1he
VRef current: +3.4mA - -3.4mA (- = sourced) +61uUA - -61uA (- = sourced) +6. OmMA - -5.0MmA (- = sourced) || TO M NTAIN TH S DOCUVENT | N 0N DENGE 33 OF 132
DAC step size: 7.69nmV / step @ out put 8.59nV / step @ out put 1.51nV / step @ out put 1 NOT TO REVEAL OR PUBLI SH I T [N waLe or part [S53 0~ g (0
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4

44765
LY 2

PCI E_AP_R2D Pl _P

PLACE_NEAR=J3401. 15: 2. 54nm

s 71ll7> o7
LRt
HE o

1112 o 1ue PCIEAPRZDCPmmgs
0. 6NH+/ - 0. INH- 0. 85A 10w |1 aov omaoz s
0201
1 g%F NOSTUFF PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
1
pum— l])é%lUF — gsfu?:l 117S0002 4 RES, OCHM 0201 L3470, L3471, L3473, L3474
5 18 —
ek CeRM S i
3301 ek cerm
3301
L3471
1(YYY)L2 = PUEAPRDP N 1H2 0 1UE POE AP R2D C N e s 3V S3 WAN FET
6N/ - 0. INH- 0. 85A 10% | [ 1ov xsraoz 1
0.6 -0 201 0. 85 C3430 MOSFET TPCP8102
1 NOSTUFF OM T_TABLE NOSTUFF PLACE_NEAR=J3401. 17: 2. 54mm
- CHANNEL P- TYPE
j— %:_31‘{”7:2 ! %:31‘{»7:3 RDS( ON) 20-30 MOHM @. 5V
— io% f— - .
SMBUS SMC 0 SO_SDA gy s 44 47 50 70 50 2 ek cerm T iV
0201 xR ceRM LOADI NG 1 A (EDP)
SMBUS SMC 0_SO_SCL
Q) & 4 47 50 79 30 T TABLE
L3473~ L
WFI_EVENT L on LR 1LYYY L2 PCE AP D2R P oy s s w0 CRI Tl CAL
NOSTUFF @B450
w5 PCLE AP R2D P 1 OA?E‘H/-O'U%ISIP 0. 85A L T
PCE AP R2D N Gar A 15550367 TPCeP8102.
—P 9% NOSTUFF —|—2 10% 1A PEAK I‘l%éo M AL BTED ™ S s
ek cerm ek cerm
o EERRI30M M A T s T —
(3474 J_ 456 | 1 o = | e oe M N_NECK_W DTH-0. 5 - if) 1™ T PP3V3 S3 09,53 5
1 Nk w bk, 3" 0603 PP3VZ WAN B0 - @
6160 _ | —o
| 0. 6NH+/ - 0. INH- 0. 85A C3422 c3421 N Soasl oot
47 0201 . 1u . 1uF —— . f—
51650582 gslqu OM T_TABLE 0. 1UF 20% 20T 10% —— 3 ew
18% NOSTUFF 1 o g C3450 252 R3450 |,
CRI TI CAL 2 Y 28V _ : _ : 0. 1UF 23K
0 Pcl E AP D2R Pl p 0201 0201 PLACE_NEAR=J34{01. 29: 2. 54| PLACE_NEAR=J3401. 29: 2. 54MV 1 I 2 P3V3V\LAN SS 1 /\/\/\/2 PM V\'_AN EN L v
500%%%- 01302 Tl CAL ! 5%
F- ST-SM 73401 L L 10% iasw
32 31 PClE AP_D2R Pl _N 90—%:%;1‘%0!\4& = iy 402
_ET Z_C . 4 (YYY L PClE_CLKIOOM AP_P am e e
- 4283 - o s PCI E_CLK100M AP_CONN_P | —
- 6] 5 ol5 - s s PCIE_CLK100M AP_CONN N 1(YYY L2 PCIE CLK100M AP_N am =
= 8 0 C 7 PLACE_NEAR=J3401. 11: 2. 54mm
10 9
offe -
12 11| o
141° %13 h BL UE CD-I-H i i
6 gg 5 1 I Supervi sor & CLKFREG # |sol ation
18 17 bl
= = - 0,
2012 919 USB BT P 2 o Del ay 60 s +/ 20%
5510 O 51 ED
2412 923 -
56 gg o - 1 USB_BT_Nery 2 o
28 27
3012 929 P33 BT L3406 PP3V3_W.AN_F PP3V3_S3
00 N-NECK-W DTH=0. 2 nm 13432 31 G788 32 R8P
34 0. 01UF 2 1 PP3V3_S3 PR RTRTE R R Y
— 33 0,9 . i SLERRLRRY R TileaL
l O 2 1oy FERRO}OZZ(_)LFO-H\/I— 1.5A 1R3453 1R3454 L
L £ 402 PLACE_NEAR=J3401. 27: 2. 54M 100K 232K 1 C3440
- Viow 1/ 16W us440 pu— 9'%1UF
1 e A5F SLAAAPO16V ;18
P3V3WLAN VMDY | TOFN 402
« AP_RESET_CONN_L
— - - 4 AP_RESET_L
VR |3 —RESET_| 25
EN| 6 AP*pV\RfEN m 18 72
AP GRREQ QL N Lj.> e AP CLKREQL@“; ©
- >
PCl E_WAKE L o 17 2 0a R an
D ¢ v 7 0 'R3455
100K
%
View
T
51850816
CRI Tl CAL
J3402
CCR20- §K710$
F- RT- SM
- 1
ol® = « PP5V_S3 ALSCAMERA F
Ol e SWMBUSSMCAS3ISCL 00 gmewssass M RRER-WBFFES 2 T 275 mA peak
o2 SMBUS_SMC _A_S3_SDA (B © 44 47 53 53 % 506 mA nomni nal nax PLACE_NEAR=J3402. 6: 2. 54\
B o o USB_CANERA_CONN_P ALS L3408
g 2 2 s USB_CAMERA_CONN_N FERR- 120- OHM 1. 5A
T -
o : (Y Y s PP5V S3 \ it s i e on as o1 200 F—wm VASTER=KOL MARY SYNC DATE=10/ 08/ 2010
0402-
o _ «wno  CAVERA woe-Le X19/ ALS/ CAVERA CONNECTOR
L3407 1 C3452
90-CHM 0. 1uF D
RRFONS 20% Appl e Inc.
L 4 (Y Y Y 3 _USB_CAMERA P o 2 ghpm 8
g NOTI CE OF PROPRI ETARY PROPERTY:
LfTT 112 _USE CAVERA N @ = B ERTL SRV RAHEENL S T | nc
PLACE_NEAR=J3402. 3: 2. 54MM THE POSESSOR AGREES TO THE FOLLOW NG "
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 34 OF 132
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SD CARD 3. 3V OVERCURRENT PROTECTI ON CH P WTH ACTI VE LOAD DI SCHARGE

TPS2065-1 (1.0A limt) has active |oad discharge so R4810 i s NOSTUFF.

CRI TI CAL
U3500 _ PP3V3_S0_SW SD PWR =
,TPS2065- 1 = B
| NO DG JJJ 0
0 ¢ PPIVE SO [ 3w gzsz PP3V3_SO_SW SD PVR .,
35353004 i B"?S—Ezé%?%%‘z‘ m
ENET_CR PWREN 4 |en 5 NOSTUFF RECk W, 3
oo & TIECZAL . Bé 1 00 AGE=3. 3V
CRI TI CAll THRM A1 A 3
1 BQO 1 Blj__ GD_PAD - o@ ——? Lipw PP3V3_SO
J B — O/E | o 2 Bé 2 4%%1 CERM > 78 82 85 82 87 88 89 98
- éi/ T g 2 R3501*
] X§5 CERM 10K
° 1
1 e
L R3§OZ
SDOONN_OC L_R 1%2 | _SDCONN_OC L
%
1
Hhat

SDCONN DETECT DEBOUNCE, | NVERSI ON, AND DETECT- CHANGED PCH GPI O LATCH CI RCU T

47 91 30 29 25 24 19 13 s 7 ¢ PP3V3_S3

8757010 18:%3 o
C35119 1
189 Must STUFF R3512 and NOSTUFF R3514
2405°F when R3511 is NOT STUFFED.
= 4 ocrRiTIcA
) VDD
R3511 and R3510 nut ual_l y _excl usive U3s11 R3514 and R3512 nutual |y excl usive
to control effect of =ENET_RESET_L SLGAAPO14V to bypass reset |ogic
on DET_CHANGED# | ogi c. TOEN R3§14 yp 9
_—
R3§ 11 T ENET_LOW PVR 2 LONPR s rst o 4 S| .G ENET_RESET L 1 2 ENET_RESET_L gy 0 o0
LOG C %
1
o gy PLT_RST_BUF L A2 SLG ENET_RESET IN L 3 |rsiin &/ﬁbgw -
-> FROM PCH GPI O M:.lgié" 2 SDCCNN DETECT RS B (.8 SDOONN STATE CHANGE -~ JQ PCH GPIO |'R3512
40 FROM SD CONN - > 1 ) T 9,
NOSTUFF (D -> TO ENET CHI P 3 3/4ew
~.(D| 7 SDCONN DETECT L o = i
R3510: e
% an TRV DLY bl ock is 20ns nomi nal
le v - > When ENET_LOW PWR deasserts, RST_OUT#
202, deasserts for >80nms, then asserts for
P! 10nms regardl ess of rove RST_I N# state.
Ot herwi se RST_OUT# foll ows RST_I N#
516- 0225
L
SD- CARD- K19- K24
CRI TI CAL F-RT-TH
L3500 3
47NFE 1. 30HM ] g s
. SDCONN_CLK R3579 33 . 2 5% 1/16W M- LF 402 51 S N CLK R (Y Y Y k2 S N CLK R L I | ax
o 3 O} SDCONN_CMD R3O501 33, 2 5% 1/16W ME-LF 402 o SDCONN_CVD_R 0402 45| o
o 35> SDCONN_DATA<O0> R3S /1 33, 2 5% 1/16W M- LF 402 SDCONN_R_DATA<0> 15 |oato (CARD | NSERTED = OPEN)
B SDCONN_DATA<1> R3O0/2 33 1 2 5% 1/16W NE-LF 402 SDCONN_R_DATA<1> 45 |par1 CAESAR |V CARD DETECT | S PROGRAMMABLE, BUT A Sl LI CON BUG
Y SDCONN_DATA<2> R35/73 33 1 2 5% 1/16W MELF 402 SDCONN_R_DATA<2> 9 5 |paT2 MAKES THE ACTI VE- Hl GH CASE UNUSABLE.
04 35 T SDCONN_DATA<3> R35/4 33 1 2 5% 1/16W MF-LF 402 SDCONN_R_DATA<3> 45 | cor pats
I SDCONN_DATA<4> RSO/7O 33 1 2 5% 1/16W NE-LF 402 SDCONN_R_DATA<4> 19 5 | paTa
o1 3By SDCONN_DATA<5> R35/7/6 33 1 2 5% 1/16W ME-LE 402 SDCONN_R_DATA<5> 1] 5 | pats
04 35 T SDCONN_DATA<6> R395// 33 1 2 5% 1/16W ME-LF 402 SDCONN_R_DATA<6> 12| 5 | paTe
T SDCONN_DATA<7> RSO/6 33 1 2 5% 1/16W MF-LF 402 SDCONN_R_DATA<7> 13 5 [ pat?
w2 SDCONN_DETECT R3506U ¢ . 2 5% 1/16W ME-LF 402 SDCONN_DETECT_R 245 | carp_DETECT sw SYNC VASTERERYT ERICSYNC DATE=T0/ U038/ 201
19 5 | cARD_DETECT_G\D DE'E Ei$|F|EESIEiE
o SDCONN_WP 18 5 |WRI TE_PROTECT_SW
< PP3V3_S0_SW SD PVR 45 | voo T sz |
L ZeYF NOSTUEF 15 sopin d} Appl e I nc. D
L 55pF 1 C3570 18 5 |SHLD_PI N ®
—— 5% — 15PF 19| SHLD PI N
2 B30 - &%, > | NOTI CE OF PROPRI ETARY PROPERTY:
o s il BEHERI AT UREELOTE |
— THE POSESSOR AGREES TO THE FOLLOW NG i
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7 6 4

CRI TI CAL
OM T_TABLE
oo pm—PCLE T29 R2D C P<0> C360(1)UF w PAE T29 ROD P<0> vi9 | per 6 U3600 FEr 0. V2L . POE T29 D2R C P<0> C3604(1)UF1 : PO E 120 2R P<0> o5
T19 T21 p
oo PCIE T29 R2D C N<O>  C3601 : |—, o PO E T29 R2D N<O> PER O_N T29 PET_0_| s PG E T29 D2R C N<O> C3641 - PO E_T29 D2R N<O> oo
0. 1uF 10% 16V X5R 402 FCBGA 0. 1uF 10% 16V
5 (SYM1 OF 2) 42
5o PCl E_T29_R2D C P<1> C3601UF I_mv_m_?m_' w PAE T29 ROD P<is> P19 | per 1 p % per 1 Pl P21 . POILE T29 D2R G P<1> C360 1UF: : ~PCE T20 D2R P<1> 550
ML9 M1 y
s mPCOLE T20_R2D C N<1> C3603 = POLE 129 R2D M=l PER 1Ny F | PET_L L POLE 129 D2R C Melz C3643 :||: PCE 729 D2R N<1> oo
0. 1uF d 8 8 % 0. 1uF g
wos PCl E_T29_R2D _C P<2> C3600;1UF1 I_iw_m_ym_' w PO E T29 ROD P<2> K19 | peg 2 p 2 E|per 2 pl K21 . PCIE T29 D2R C P<2> C3604;1UF1 : PO E T20 D2R P<2> o 0
~ H19 H21 y
woommy POE T20 RPD C N<2>  C3605 :|: w POE T29 R2D N<z> PER 2N L PET_2_| 2 PO E 729 D2R C N<2> C3645 :||: POE T29 D2R N<2> ormosss
0. 1uF d — 0. 1uF d
0 0s - PCLE_T29_R2D C P<3> C360016UF1 o w PAE T29 ROD P<3> F19 | per 5 p ol per 3 Pl P21 o POLE T29 DPR C P<3> C360416u; : ~POE 129 DR P<3> rymyosss
~ D19 D21 y
v o POLE_T29_R2D C Ne3>  C3607 |- w POE T29 R2D N<3> PER 3N LPET_3_ L POLE 129 D2R C hege C3647 :||: POE T29 D2R N<3> s s
0. 1uF 0 0. 1uF g
NO STUFF
PP3V3_T29
B21 7 16 19 25 33 34 35 87
oo ARr R3610 o 7 = NONDCO wakerh FL T29 PCIE WAKE L R3651 2, 1
DEBUG For nonitoring current/voltage R3611 20 10K % 1/ 16W M- LF 402
P_T29_MONDCL 01 ~T29 MONDCL MONDCL S = 129 RESET L J—
NO STUFF
TP_T29 MONOBSP  C3615 T29 MONOBSP K17 | vonopsp reense S0 T20 RSENSE
DEBUG For nonitoring clock 0. 1uF .
TP _T29 MONOBSN  C3616 - T29 NONCBSN M7 | voncesn R3?%§
o 55 20 30 20 10 10 _PP3VE_T20 0. 1uF 5%
. V05,
RBI As|_E16 T29_RBI AS
R3690! |'R3691 C36199i R3692| | R3623'| |'R3622 |'R3621
3. %Ié %6 3K 8% %72 :;/Fl:%g‘} 11%% 19{;@/ 19)1K¥V I Not used in host node
WS, A W 8'3! P %ELE 402, 402 2402 2 402" @[PoErst oKL TP T29 PCIE RESETO L .
P2l 2 T I PCI E_RST_1* [, 32 TP 129 PO E RESET1 L
= » @mT29 CLKREQ | SO L P3| pai £_cLKkreEQ 07 |4 7 _RST_1*[592
5 U3690 (2 'R3693 T29_GPl O<1> N pa £ cLKREQ 1+ |O POl E_RST 2" 13 m %9 EOE %ng :: .
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_SPI_CS | 2 =S P M SO M| £e oo § ()] E | JTAG | SP_TCK ame o o i
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T2 DL 7drabL s T29_SPI _CLK L2 EE:CLKM‘-“J E REFCLK_100_| N_P| PClE K100M T29_P 16 03 %Z'lﬁ\év
vss D w T29 THERMD P A2 | trerm op " REFCLK_100_I N_| PCIE CLKI100M T29 N e L 2402 R%gé‘)5
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Current

s - _PP1VO5_T29

2100 mA (Single Port)
2250 mA (Dual Port)
EDP: 3000 nA

nunbers from Vendor slide (<REDACTED> power neasure 1.ppt), enmiled 6/21/2010, TDP @ 90C.

PP3V3_T29
135 mA (Single-Port)

CRI TI CAL
OM T_TABLE
: 10 | veciro U3600 ol g C37441| C37431] 37451 | ¢a746 | cagar
CC1PO 'CC3P3 o —— p— I —
03700i 1 C3705 |1 C3706 |1C3707 |1C3708 |1 C37 FS | vacaro FBoa voosrs | T g;éé’ S%Lé/z géé/ o T
1opF L L 10le|; 4 1&;@ - 1&;@ - 1&;@ -4 10le|; K9 | veorro (SYM2 OF 2) oY oY oY &35 &85
VCC3P3_T29
W [w Pwe e TR TR G veoieo el
M | vec1po = R3750
’ ﬂ; xgiig VCC3P3_DP_RXL . PPCIZV'\? TZB?EE I%Pé 1 2
CC3P3_DP._ R 2 mm 5%
C31700%i 11G3r10 [P earll e3ri2 |1 o3s JiCSJ 115 | yocrpo._pe vespa e C37531| C3752:| C37511| C3750 iw*’*@%v i
ST TEL TE TR TR TR 5 | vocaen_re peoogions nE— g AE— UE “
&5 z—l' ? 555 2 555 ? 55 ? 585 —F 63 “Ea| VociPo_Pe e Ep2 %om\gz Sy %ﬁgz
- Slene S
= E12 | yocipo_PE L
R3720 Gl4 | veeipo_PE =
LANA 2 PRI f 8 {vooipo_oe ra VDDSPIDP_PLL P L L
5% - 12 mm PO_DP_ R 2 mm
e SR 13720 i e il Cg?z%g | e
0%, 7 e
—F g&w aobE
L3730 -

1 L2 PP1VO5_T29_VDD DPPLL

007 RGRERIPEYED 2

VDD1PO_DP_PLL

VCC3P3_DP_TXRXBI AS

152 mA (Dual - Port)
EDP: 200 nmA

wi th proper values after

PP3V3_T29 DPBI AS

L12

L14

N10

N12

B1

B3

B5

B7

B9

B11

B13

B15

R M B

D11

D13

D15

D17

E18

E20

F7

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

VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP
VSSDP

VSSDP_PLL

D VSSPE
6 VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE
VSSPE

MR T

SYNC MASTER=T29 REF

7 16 19 25 33 35 87

0-ohns are pl acehol ders for now, replace
characteri zation.

SYNC DATE=10/12/ 2010

TTILE

T29 Host (2 of 2) ]
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P t
age Not es -
Power aliases required by this page: CRI TI CAL xdzg gi; ;/30\1/2\/ T2 9 1 5V BO OS t Re g U I a.t 0 r
- =PPVI N_SW T29BST (8-13V Boost | nput) T29BST: Y vgs(th)-' Ny CRI Tl CAL
- =PP18V_T29_REG (18V Boost Qut put) 880 Rds(on). 46mChm @4. 5V Vgs T29BST: Y
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) PPBUS G3H sF8409DB ld(rmax): 3.7A @70C L389
- =PP3V3_T29 FET (3.3V FET Qutput) e T N T nout BCA S 10UH 4A- 68- MOHM
- =PP3V3_S0_T29PWRCTL on nput d VW T29BST . . 1YY Y \L2_, T29BST BOOST
- =PP1V05_T29_P1VO5T29FET (1. 05V FET Input) fof‘”gess require - W BIFES: 35 T29BST. Y | T29BST: Y PCVBO63T- 100M5 BIEES: 35
- =PP1VO5_T29_FET (1.05V FET Qutput) " T29BST: Y T29BST: Y glta 8,001 SBechief nere, o CB?O%Q 1 CB?O%% 1 B DT=TRUE
1 - . i .
Signal aliases required by this page: R3487%9 1C3880 T29BST: Y iy T 129851 %l\ngéST_ v CRI TI CAL
- =T29_CLKREQ L S = Qut P R3891! B B a1 , T29BST: Y D
Dl|- 29 reser PSS T 28 - 200K | ~ olo|o|d|a R3889
_t L : b5, 555 % 8l SE 9 §7 o 2
BOM opF ions provided by this page: T29BST PWREN DIV L Ve L L R TI CATSW—/ M:_lg}é" A DFLS230L
T29BST: Y - Stuffs 18V boost circuitry. . 2 4025
T29BST: Y <RI 159BST EN WO 25 e o 129BST Y el 6
R3383%%1 uU3890 , T29BST_SNS2
LT 7 SNS2
2% T29BST_| NTVCC 28 || NTVeC 32%5 XV\B895
ibgvz 2 % 1 PLACE_NEAR=C3895. 1: 2 nm
T29BST N L . T29BST_VC 30 fve ; T29BST VSNS
T29BST: Y ) Tzl%agg E;(l
T29BST; Y :
T29BST: Y ols NC
8805 |1 82 T29BST_RT 22 fer 2 o888 Tisre PP15V T20
SSMEKISFV | K T &% b Vout = 15V —
soovesw i) | T29BST_SS 32 |ss CERM <Ra? T29BST: Y| | T29BST: V|
- n ToOBST FBX 1 C3895 1C3897 | Max Current = 0.8A
1[6* st ] ! a4 FB —¢ —— 4 7UF | -4 7UF = — 300KHz
= o oy T29_A_HV_EN T29BST: ¥ T29BsT: Y'29BST: ¥ T29BST: Y SYNC NO STUFF T29BST: ¥ | T &8y o 2 BV cerm req =
= R3892 13893 R3894 1C3894 1 C3889 R3896 1206 1206
1% —— 3300PF " G0 — 9, 33UF _SAD oD —— 100PF A%2 [T29BST:Y | [T29BST: Y T29BST: Y
ey & ey e & WS |'C3896:| |C3898: |[:C3899
M- LF 2 7R CERM M- LE 2 GERM X5R o<~ NEINEIEIN 2 ZERV - L
2402 0402 402, 402 SN[ RIS 402 402, 4, 7UF —— 4, 7UF —— 0. 001UF
<R2> < > 18%—— 18%—— 18%
GND_T29BST_SGND X7R- CER?\,II 2 X7R- CER?\,II 2 2 SR
WLO(falling) = 1.22 * (RL + R2) / R2 MRHVE& Y BFFES: 35™n 1206 1206 402
WLQ(rising) = WLQ(falling) + (2uA * R1) VOLTAGESOV SGND shortod s Vout 1ev * (1 Ra | RD) J_
. . WLO = 4.55V (falling), 4.95 (rising) pvharingls out = 1. +
si de package, =
C Supervi sor & CLKREQ# |sol ation o W neccstary: C
A ¢ PPOVS. SO
TREEPELER PP3V3_T29 716 19 25 33 34 35 &7 T2QBST Y
5o 88 T29BST: Y
CLO%8109 1 «| CRITICAL [*R3807 o L VBN 7 FEAPE 1R3888
Pl atform (PCl e) Reset ' é %o VoD 100K —— 230K
%] U3800 g 3 Fow
= LT _RST_BUE L 402 SLGAAP016V 2452 Ts g2 Max Vgs: 10V L5
TOEN PP1VO5_T29 ;4 5 T29BST_SHDN DI V
R3803? senee] 2 = T29BST: Y
10K = s : T29BST: Y
122 R3887 3jp 888
) Ve DE 330K —
Qpen-Drain GPIO 402 VB N3 7 FEAPE
! 4 T29 RESET L " 1/15w EI‘ SOT563
1o > T29_SW RESET_L Hw 5LV = 80 ms 1/ 20% 502" -
o JEN T29 CLKREQ 1SOL L m R
— 33 35 =
1 qom-129 CLKREQ L 8 lour /(—' N7 = 720 QAKREQ 1SOL L 455 1 SMC DELAYED PWRGD e 4s 0
Pul | -up provi ded by SB page. an R oo =
n o
B 3.3V T29 Switch B
HEner U3810
%88 % % pp3va_so TPSgS%924 PP3V3_T29 716 10 25 33 34 35 67
A2 AL Max Current = 1.7A (85C)
558555 & B2 )N vout([ BL
CRI TI CAL U3810 & U3815/U3816
2
38101 N o Par t TPS22924C
gé%hvf?l' s} Type Load Switch
402
R(on) 18 nthm Typ
50 nChm Max
= Max Qut put: 2A per IC —
1. 05V T29 Switch
1o 18 22,8%% ¢ PPIVO5_SO TPS22924 PP1V05_T29 730 3
A2 A [ Max Current = 3.4A (85C)
B2 |)VIN  vout( [ B1
C3815: CRI Tl CAL
16— @
s.lg\g > oD
402 Ei
A = SYNC MASTER=T29 REF SYNC DATE=10/ 12/ 2010 A
e
U3816 T29 Power Support
TPS22924 g cn e vzio e |
A2 AL D
B2 |WViN  vour([B1 d} Appl e Inc. Iuggum_l—
CRI Tl CAL ©
1 O T29_PWR _EN < lon . U3816. A2: PLACE_NEAR=U3815. B2: 3 nm NOTI CE OF PROPRI ETARY PROPERTY:
Pul | -up provided by SB page. ~ FHEPRN AN | Lg“cpE%’TﬁA&‘EE\’pEERE%&THE e
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72 70 36 25 7 s _PP3V3_ENET

BCMb7765 ENET SR pins are
I f disabled: Okay to fl oat
I f enabl ed:

Speci al Star

i nternal
VDD, VDDP & LX pin.

1.2V swi tching regul ator.

See note for SR DI SABLE bel ow.

VFB nust al ways connect to =PP1V2_S3_ENET_PHY.
VDDY VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing),
routi ng needed on these pins.

LX connects to inductor.

Decoupl i ng on Pg 37.

PP1V2_ENET 6736 70
???mA (1000base-T, Caesar

V)

281mA (1000base-T max power, Caesar |V) VDD for Card Reader 1/0O
s PP3V3RIV8_ENET LR OUT REG
CRI Tl CAL ENET_SR LX . . )
3900 Internal 1.2V Switching Regul ator pins.
FERR- 600- OHMW 0. 5A — PP1V2 ENET ;170 CE%B%‘—
p 1 2 PP3V3 S3 ENET_PHY XTALVDDH FERR- 600- OHM 0. 5A
su KR WETHES: 2 Th ngooi PP1V2 ENET_PHY AVDDL 1 2
’ SM
01k REER 010 2
xrr i 2 39211 |+c3920
CRI Tl CAL 0 0.1 F; f— 40£UF
FERR- €03 O 0. 5A = XTR- 0%593'/) 2 2 %‘gg&CERM T958
p 1 2 _PP3V3 SBDT'I_E'zNEI PHY_ Bl ASVDDH FERR- 600- OHM 0. 5A
. mm —
M XEES"‘&QTW&Z mm _EC3905 . PP1V2 ENET_PHY PCIEPLL 1 2 |
N 2 . mm SM
(£‘°/1 UF VobTAGEST 2v o2 ™
2 508 ceru 39261  |1c392
jietig “ ] T b
= A \
= - 2 2 X CRI Tl CAL
FERR- 600- OHM 0. 5A X7R- CEN SRk cERM 13930
4 1 2 PP3V3_S3 ENET PHY AVDDH FERR- 600- OHM 0. 5A
SM - 3 hm =
VMCLHZTAEEE%ﬁ 3§¥FE8 T R3910" Ji?@}gu}lzoj_l?}gu}l: 1 PP1V2 ENET PHY GPHYPLL ! r 2
4. 7K o o N Y -2 mm
w883 T2 8% o |2 102 coru C39311 1 C3930
N LF %65 %5
402, 0.1 F;—— f— gﬂ“ UF
1 1 XT7R- 0‘/)2 2 & ‘ICERM
R i e L2 2 2K | =
R3?479< 4R37?<41 C§971§ C39U}l:6 CRI TI CAL
s B ‘gg%z Z?QQ%CE 2| & 5| ~[R[8[S] I 8] < 2 3|25 S| 8| @3 C§913§1 1C§>9F35 LR OUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
1 1 X5R- X/R- CERM . h rd reader on-chi /0
S o 1 T B Ol AV a6z 82" o a5 VKt oo’ % woiL 7 o % Y the ca P
B PRS0 4027] o402 AVDDHE g Voo > E 2 5 AL g § VB X7R-C%Léy2 2 %é“" Connect only to U3900 pin 20.
| 12 > 4
C3950 'R3942 L < é o g 0 4 7 — __PP3V3RIV8_ENET LR OUT_REG s
= [ a |
0. 1uF ul/( Current MT oo 1
0 10 PCl E_ENET_D2R_N 1 |27 N%;gylﬁgg}ts.tg; C L
9% 3951 2 u3900 & PP3V3R1V8_ENET LR OUT_REG.,
O 1 ENET_VIVAI N_PRSNT 58 [VMAI N_PRSNT(1 PD) BCVB7765B0 TROO_P|_40 ENET_MDI _P<0> 57 00 VAKE_ BASESTRUE
402 . QFN- 8X8 TRDO_N|_41 ENET_MDI _N<O> 37 0 M N_LINE WDTH=0. 3 nm
o 10 PO E_ENET_D2R P 1: 2 w| PCIE ENET_D2R C N 21 |PaE DON TRoL_P|_44 ENET_MDI_P<1> o o Vol ThGer by o2 ™
iy x| POE ENET D2R C P = 28|PCE XD P TROL N 43 ENET_MDI_N<1> a7 o 1C3970 (1C3971 |1C3972
C3955 i35 »| PGl E ENET R2D P . 33leqe o P TRD2_P) ENET_NDI _P<2> a7 94 4 7UF 0 TUF -0 1TUF
0. 1uF PCIE_ENET_R2D N DT i TRo?_N_47 ENET_MDI_N<2> o0 o T T
- PCIE ENET RRD C P 1]|2 = - PAERNON TRo3_P| 50 ENET. P<3> o7 o —F g ceR |2 % EQCERM 23 gcm‘”
10% 3956 53 16 T PCl E_ CLK100M ENET_P - 31 |pcl E_REFCLK_P TRD3_N_49 ENET_MDI _N<3> 37 94
18v AT % 10 O PCl E_CLK100M ENET_N 39 |PCI E_REFCLK_N
402 . [aY —
o 1 —PCLE_ENET_R2D C N 1 I I 2 o D ENET_RESET_L - LJPERSTC (1 PD) @[ PR Bi‘ Ofo—gxmc_‘
R3943 1% 1 o ENET_CLKREQ L & 2JOLKREQ (D) - T OReIPIO2 9 g ENET_MEDI A SENSE yrom 2
0 xR . NOTE: "1Px" == Programmabl e pul | - up/ down
25 T} ENET_WAKE L 1/\/\/\/2 402 ENET_WAKE R L - 34{WAKE (oD) (I Fp_DETECT/ ViEr . SDCONN DETECT L 32
(See note) 1w SD_DETECT can only be used active |ow due to errata. h
VAKE# VELLF 52 19 TN ENET_LOW PWR - 4|LONVPWR (1PD) (1PY CR.CMD CLE| 26 o, SDCONN_CMVD a9 o
—_— | 2
Must isolate from PCle WAKE# i f PHY BCV67765_SMB_CLK o—__bl5vB aK CR CLK/RY_BY*| 21 g SDCONN_CLK oo 22 o0
is powered-down in S3/S5. Standard BCMVb7765_SMB_DATA =10 |SND_DATA (1 PD) CR DATAO| 25 g SDCONN_DATA<0> a2 o
N-channel FET isol ati on suggested. BCMVB77 K 66 CR DATALl 24 gy SDCONN_DATA<1> > 52 o
If PHY is always powered then alias © BWGSSCL—"‘TZC/LE NKLED s CR DATA2| 23 gy SDCONN_DATA<2> & 52 o
=ENET_WAKE L to PCI E_WAKE L. * “BOMB7765 MOSI 55 [ CR DATA3| 22 gy SDCONN_DATA<3> & 2 o
- "BOMB7765 CS L - o < CR_DATA4| 52 gy SDCONN_DATA<4> o 52 %
e BBLIOS s L e 5| R oaTAS| 52_gea SDCONN_DATAS5> e o o
TP_BCMb7765_SPDLOOLED L - 2 |SPD10OLED*/ SERIAL_DO  (OD) & CR_DATA6| 54 _ gy SDCONN_DATA<6> & 2 o
TP_BCM67765_TRAFFI CLED L @57 |TRAFFI CLED*/ SERIAL_DI (D) = CR _DATA7|_55 g SDCONN_DATA<7> > 52 o
= CE*/ M5_I Ns*| 59 TP_CE L_M5 INS L No MB (Me .
18 > mory Stick) Insert feature needed,
zsmmﬁﬂxg & |: CRLED/ALE 60 g ENET CRPWREN o Oontrof si gn)all to I?ght LED or control SD bus power.
NG ~ CRWPH/ XD_VP* | 57 g SDCONN_WP am =
38 |roac XD_DETECT| 68__o BDV67765_SR_DI SABLE R3980 1K 1,Apn2 I —
THRM_PAD i -
PHY Non- Vol atil e Menory &1 l
ROM cont ai ns MAC address, PCle confi ive- =
9 BCMB7765 supports both active-levels for W SR DI SABLE nust be pul | ed down to use

72 70 36 25 7 6

info as well
Required for

as code for Bonjour proxy.
proper PHY operation.
(Requi red ROM si ze TBD)

PP3V3_ENET
© 1 C3990
vee f— o}UF:
U3990 2 3L coru
ATéslg%BBOSllD 4
1
. BCVB7765_SCLK g 2 |sck oMT Sl L g BCVB7765_MOSI 4
BCMVBb7765_CS L 4 Jcs
WL = = e 1——(
s ) 5 o BCVB7765_M SO ;
—>q VP NOSTUFF
LS greseT 'R3990 |'R3997
G\D 40. 7K 40. 7K
~ %‘isw %‘isw
CLF CLF
2402 2402 .
NOTE: Pul | -down on SO plus internal pull-ups on
other 3 SPI pins configures ENET for the
£ At mel AT45DB011D (1Movit) ROM If a different

ROM is used then the straps nust change.
ENETM requires Sl

pul | -down i nstead of SO

internal SR IPD has a race condition.
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Power aliases required by this page:
( NONE)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
Pl ace one of 0.1uf cap close to each centertap pin of transforner

ENETCONN_CTAP

Rl
' ' 1

CRI Tl CAL
1 |4§M)U 12 ., ENETCONN P<0>

514- 0636

o sy ENET MDI _P<0>
o snqmry— ENET MDI _N<O> 2 ) 11, ENETCONN_ N<O>
3 r[ E k!—l 10 __ENET_CTAPOQ
X —>
TLA- 6T213HF
4 9 ENET_CTAP1 =4
o sy ENET MDI _N<1> 5 Lﬁ_ 8 o ENETCONN N<13 ;o
os 3 ENET_MDI _P<1> 6 7 ENETCONN P<13 ag
> < ™ 2o
CRI Tl CAL Z g
14001 7
w oy ENET_MDI _N<2> 1 KX 12, ENETCONN_N<23 oo
2 11 > 11
v s ENET_MDI _P<2> E L[ﬁqu_ ENETCONN_P<2 20
3 ,-l—l_— 10 ENET CTAP2
X —>
TLA- 6T213HF
4 9 ENET_CTAP3
o sy ENET MDI _N<3> 5 Lﬁ_ 8 o« ENETCONN [N<33
o ENET_MDI _P<3> 6 7« ENETCONN [P<33
& <— R
Transfornmers shoul d be )
mrrored on on05| te R40 40 %1 4002'R4003
si des of the board D, ), A A CRI Tl CAL
1 1
ikl e e ol
MTH CAP 12
5 %

JS S 8
10’41

PLACE_NEAR=T4001. 1: 5rm

)

10 1

NC|
10~

o
2 29

D4001 o
RCLAMP0524P

SLP2510P8

19an 1

NC{~
10

2|
OSO

3
2

D4000 g
RCLAMP0524P
SLP2510P8

CRITI CAL 3
NOSTUFF

CRITI CAL 3
NOSTUFF

I

> o
’4 10’41 PLACE_NEAR=T4000. 5: 5rm

SYNC MASTER=K91 TRI NHNI

SYNC DATE=05/26/ 2010

Et her net Connect or
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PP3V3_FW FWPHY ¢ ; 35 35 40

7 M 1/0

138 mA
C4112('21 C4112?:_ 1| 41221 C4112%1 C4124l
g;é%;— g;é%;— S;éo/ - g;éo); %
& & & &
L L4130
= 120- OAM 0. 3A- EM
114 m Firewre PHY PP3V3 FW EWPHY VDDA 1 (Y Y Y\ 2
@! ENEEK: BHES: 2 W 0402-LF
C4113('2 1 C4131 1 C413% 1 AGESS!SV
1% —— 1% —— f—
T el
2 2
8AEOZ 8EOZ 8AEOZ T
L4110 A1 L4135
R4100 120- OAM 0. 3A- EM = 120- OAM 0. 3A- EM
wss PPIVO FWEWHY 1,2, 2 PPIVO FWR 1 2 _PP1VO_FW FWPHY AVDD 25 m PCle Serbes 17 mA PO e SerDes o PP3V3 FWFWPHY VP25 1 { Y Y Y 2
135 mA Vs \ M N-N=CK-W BTEES: 2 WM 0402- LF a : M NRERR-W BTFES: 2 W 0402-LF
%l}/:_lﬁ\él VOLTAGE=T. OV VOLTAGE=T. OV 1C4110 |t C4111 04135 1| C41361 VOLTAGE=3. 3V
ok v TUF b 1}2’;
& %x_ NP
2 2 2
G b
110 mA Digital Core 0 mA VReg PWR
1(34100 1(34101 1C4102 |1 C4103 |1 C4104 (1 C4105 |1 C4106 C4141i 1C4140
L L - TUF L TUF - TUF - TUF - TUF 0. 1LéFo: TUF
%ﬁ/ %é%/ S 8% 5 5%y S 8% 5 5%y 5 5%y i 5 5%y
M M M M M a6y
9 ACE_| NEAR—U1800 AV34: 2. 54nm
EEEREEEEEEEEE R EEE EEE EEE 3§|32| g CAL70) ooy _pCi E FWFOD G N ermy
N rlIx5m02-1 b Ace NEAR=ULB00. AUSZ: 2. 54mm
BOL0 _VDD(:E)\/I_T/ ~—VDDH— ~VP~ VP25 VREG PVR 041711 [i%i6v PCIE_FWRPD C P (o
NCyBL3_|aTBUSB CRITI CAL PO E_RXDON_ N8 o, o POIE FWR2D N | Ixsmo2- 1
X A13 |ATBUSH 4100 PCIE_RXDOPLN? g, 0a PCIE FWR2D P CE NEAR—U1800 BG36: 2. 54mMm
N ALL |ATBUSN PCE TXDON Mo o POLE FWD2R C N CAL75| povuey  POE PW DPR N oD o
FWPHY_DSO F12 |pso (1PD) NT-19 Fv643 POE TXDOPL N6 g o POE FWD2R C P Cle7U('5_I Ix5mo2- 1PLACE NEAR—U1800 BJ36: 2. 54mm
B ) s - g l1e%l6v  PCl E FW D2R P
BGA nEXA ] oD 55 %
- IEV\WI;m gg; Sz b (PDy 2o REFCLKNLNO__ g PCl E_ CLK100M FW N am s ' Ixsm02- 1
10 D - DS2 (1PD) NT-21 PCl EXPRESS PHY REFCLKP|_N10 PCl E CLK100M FW P 16 93
94 a0, F TPAN B8 |TPAON e TN)
01105 NC_FW)_TPAP A8 |tpaop
D= — G 3
94 40 FW PORT1_TPA_N B5 [rpalN NT-4 (1 PU) TCK| $ ?\—ICP: EV\633 $D| R
0 10 FW PORT1_TPA_P A5 [rpatp TEST CONTROLLER NT-3 (1POTDI s PP3V3_FW FWPHY ¢ 7 25 30 a0
NC_FW2_TPAN B3 |rpacn (1PY Tod_ML TP_FW643_TDO .
NC_FV2_TPAP A3 |rpazp 1394 PHY NT-1 (1PYTVE D g TP FVE43 TMVG ¢ FW643_LDO
0 10 6 NC FW_TPBN B9 [rPBON 2 (1P TRST ONL o, FWH43 TRST L R4165'| |'R4166
o 206 NC_FW)_TPBP A9 lrpeop 10K 10K
os a0 FW PORT1_TPB_N B6 |rPBIN 2 g/ Eglﬂé’
94 a0, FW PORT1_TPB P A6 1 1
N Pve TReN g i N10 (1P, WAKE R g FVBA3 WKEL g abzp[ o402
o _PPVP_FW CPS o SW“TTPBZP FIXMELI! - TYPO I N SYMBQL REGCTL \\ReccLT| D13 V643 REGCTL
e PONER MANAGEMVENT VAUX_DETECT| EL__ g FW543_VAUX DETECT
R4160* 40, E TPBIL A B7 ITPBI ASO NT-12 (I PD)/VAUX DI SABLE[ D2 TP_FWs43_VAl ENABLE
200K wngmry FWPL TPBIAS o8 G lrpgias NT-13—" (CD) CLKREQ L2 FW CLKREQ PHY L w RA164
M:_lsg\‘} wo@yNC PV TPBIAS g g A2 ITPBIAS2 10K
PLACE_NEAR=U4100 BlO‘;nT\'I EW643 RO BLL Ro %;E\é’
- " N - 2
FW643_TPCPS - BL0 [TPCPS NT-16 (1PD) SO FaLK| @ TP_FW43_SCl FCLK .
. TP_FWs43_SCl FDAI N
. _TP_FW643_NAND_TREE K1 |nano . saF NT-14 (1PD) SCI FDAI N GL . =
G120 R4150 T s NDTREE g NAD_TREE - OUT NT-17 SO FocUT| ML g TP FW643 SOl FDOUT . =
12 _ FW CLK24P576M XO 1,6&2\/2 FW CLK24P576M XO R g F13 ho NOTE: NT-xx notes show NT-15 (1PD) SCIFvG F2 o, TP FW43 SCIEMC .
A CRI TI CAL o FW CL K24P576M XI = 3l ro NAND tree order.
\/ 2
M ~Y4150 5 TP_FW643_SE M3
402" NOXG== 24 576MZ o2 R4161'| |'R4170 N 7 C S Y R SERI AL EEPROM NT-7 SoL| M2 o g FWE43 SCL
C4151 NO&T M3 2X2 5w 2.794K 191 ¢ (1PD) CONTROLLER NT-6 spAl ML TP_FW643_SDA .
55PR w &% % TP _FW43 MODE A g I2 IMDE A (IPD) NT-18
22 WL 16 < TP EW643 CE 0 wLisle (iep
éJ : 402, 2402 . TP _FWs43 FW620 L D12{FW620* (1 PU) M SCELLANEQUS
% 9 « TP _FW43 JASI EN g Dl ijasi _EN(IPD) NT-11
& - NC_FW643_AVREG AL0 [avres oH P RESET NT-5 PERSTM g FWRESET L | omu
= + _TP_FW543_VBUF H13 |veUr
FW643 PU RST L - K13OFV\LRESEF* (1PU) NT-8 11R(§|_K163
s _TP_FWs4 L J12 |ocR CTL_V10 5%
R4162* Ji 3 locr oL 16
1% 04%%% NCx213 |ocR CTL V12 (Reserved) 2%-2&9’
Milgoﬁ} g,g%’ SS VREG_VSS
402, 2 X5R 8| 3| 5| 8| 2| |0 3| T2 T[] 2| 3| 8| B|B| 2 F| | T2 3532 Z]LL| €252 S 3 L
a iy 5} z 5 < a =
= = SYNC MASTER=K18 M._B SYNC DATE=04/ 27/ 2010
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Page Not es

Power
- =PPBUS_S5_FWPWRSW

- =PPBUS_FW FET

- =PP3V3_FW P3V3FWFET
- =PP3V3_FW FET

- —PP3V3 FW FWPHY

- =PP3V3_S0_FW.ATEVG
- =PP3V3_S0_FWPWRCTL

- =PP1V05_S0_FWPWRCTL

- =PP1VO_FW FET_R

- =PP1VO_FW FWPHY (PHY 1.0V)

al i ases required by this page:

(FW VP FET I nput)
(FW VP FET Qut put)
(3.3V FET Input)
(3.3V FET CQutput)
(PHY 3.3V Power)

(5KPD Bias Rail)
- =PP1VO5_FW P1VOFWEET (1.0V FET | nput)
(1. 0V FET Qutput)

Si gnal
- =FW. CLKREQ L
- =FWPME_L

aliases required by this page:

( NONE)

BOM options provided by this page:

s 11,13,12, 185577 7 PP1VO5_SO

67744739735 23722 2

FireWre Port

Al l

PPBUS_G3H

88 63 62 49 48 35 8 7 6

R42621

R4263!
10
5%
1/16W
M- LF
4022

Q4262 provides for

FWPORT_FASTOFF_L_DI V

FWPORT_FASTOFF_L

15052020200 0017 00 5227 & _PP3V3_ SO

45741740739 36 35'37 28
BRBBHBERB

5K Pul |

Host can detect as |oad on TPBIAS signal.

Current

FW PWR EN L

FWPWR EN 2

39 19 [TN)-

CRI TI CAL
;275
DIvVB53DOUV

SOT- 563

CRITI CAL 3

BC847CDXV6TXG
SOT563

4

0 38 (TR FW P1_TPBI AS

FW S5KPD _DET_RC o )

“ [T FWPORT_PWR _EN

13T

- Down Det ect

FireWre devices require 5K pull-down on TPB pair.

source only active when FWPWR EN is | ow.

FW P1_TPBI AS_R
R4272"

1K

%,

gl

402,
PLACE_NEAR=C4360. 1: 2 mm

FireWre PHY WAKE# Support

FW5KPD_DET_L acts as | egacy PME# signal.

When PHY is powered,

40 39 38 7 6

6 CRI TI CAL C4270 1

PP3V3_FW FWPHY

RA277" 'RA276
105} %o(/?)OK
16
b5, 5tF
EFW WAKE
NO STUF
o C427

Dual - pur pose out put:

EW PLUG Lo
Pul | -up provi ded on anot her
04276
5
/'7 DivVB53DOWV

3 38 8 (TR FW643 WAKE L FV‘643 V\AKE L

(&
T T

=0

FireWre Port Power Switch
CRI Tl CAL
260 CRI TI CAL CRITI CAL
FDC638P_G F4260 D4260
1. 1A- 24V & PPVP_FW 670
6
fast-of f of Q4260 in SO (Late-VG detection) S
4 J_j- > CRS08- 1. 5A- 30V
1
R4260 1 —
300K GA0R L D
4 i 2 ’
2402 85
S\ SZeEe ) W ¢ FVPORT PVREN L DIV
4
I Tl CAL
'— D,
3
4261 . .
470K Supervi sor & CLKREQ# |sol ati on
CRITI CAL it 10 39 % 1 PP3V3_FW FWPHY [
262 22 RS 90, 1 PPBVE S0
ESTS_%QSZDW FWPORT PWREN L ChBBLHRBEBE
(o vy
CRITICAL 1 C42901 | CRITICAL |1R4290
NO_STUFF T1UR L
261 |0 C4261 1 0.1 — ) 100K
SSMEKL5FV | I 0.1 L %=y u4290 iiow
SOD- VESM HF I %(SZ)—— 20 25 18 PLT RESET L 402 SLAAPO16V 2402
e R 2 TDEN PP1VO_FW FWPHY ;20 o
A 2RA283 SENSE| 2
10K
5%
1/16W
-4 M- LF
- v 4 FW RESET_L
w0
FW RESET R L v e D C
FW PWR _EN 6 |EN
% 19 (TR — FWCLKREQ PHY L 38 30
2 10 o EW CLKREQ L slaur \_\/(J e — T A .
Pul | -up provi ded by another page. oo B VAKE_BASE= 85
n o
_—
3.3V FWSwi tch
W201
20 25 24 23 22 20 10 17 7 o _PP3V3_S5 TPSgS%924 PP3V3_FW FWPHY ;55 20 40
oBOe% o5 B A e oL G o a Mex Ourrent = . 7A (850
B2 )N vout([B1
CRI Tl CAL
C4201 - @l U4201 & WU4202
— D
6 8 - Par t TPS22924C
CERM 2 O
402 Type Load Switch
R(on) 18 nChm Typ B
= 50 nGhm Max
- Max Qut put: 2A
1.0V FW Swi tch
4202
39 95 23 22 20 17 16 14 33,12 39 0.7 5 _PP1VO5 SO TPS22924 PP1VO5 FW FET
72769 A2 CSP AL - : %
B2 )N vout([BL VOLTAGE=T. 05V
CRI TI CAL LSl FireWre PHY requires 1.0V.
C4202 1 @ |on 1R4202 To avoid an extra power supply,
108 — G\D 0,549 1.05V is used with a series R
&%‘(A 2 g 1756w to reduce vol tage.
402 %:2
2 p—

1) 5K Pull-down Detect when FWPWR EN is |ow
| 2) FWs43 WAKE# (PMVE#) when PHY is powered.

page.

PP1VO_FW FWPHY

67 38 39

SYNC DATE=06/10/ 2010

& PHY Power

s

SYNC MASTER=T27 REF

e

FireWre Port
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Page ' Not ‘eS FW643 TPCPS Leakage Protection Unused FireWre Ports FireWre P Config Straps
?o:g}vgl I':\e;ileaaq_rriqw red by this page: FW643 has internal |eakage path from TPCPS pin to VDD33. Di sabl ed per LSI instructions Configures PHY for:
- =PPVP_FWPHY_CPS_FET (From Port) FET bl ocks current to TPCPS until VDD33 is powered. (Al unused port signals TP/ NC) - Port "1" Bilingual (1394B)
- =PPVP_FW PHY_CPS (To PHY) 2 w030 2 7 o _PPBVE_FW FVPHY
- —PP3V3 FW FWPHY
_ —PP3V3 SO_FW.ATEVG 10 3 [T NC FW_TPBIAS — NC FW_TPBI AS _ 38 40 R4382!
-SI gr';\al\ll Pﬁ!lYl ases required by this page: % a0 a0 ocgry NC FWO_TPAP NC FW)_TPAP o 28 40 04 10
- =FW PHY_DS1 w1 _PPVP_FW PPVP_FW CPS . o s0 nggyNC FVO_TPAN _— NG FVD TPAN e e 0 o Mié? D
. CFWPHY DS2 w7 e % —BASES Y TESTS
NOTE: This page is expected to contain From Port =E¥vg\z=.2mn Badoaasm%snmm .
the necessary aliases to map the PPVP EW CPS o 40 30 ogry—NC FVWD_TPBN wams 3 40 94
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i fy 0603
= s amm 70 56 41 25 22 20 16 7 PPLVE_SO
NEEFS . ca501 . C4502 . L H 0x98/ 0x99
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0 o R4A536 0 01uF || 10w tev cerw ac2 2 0 01uF || 10w 1ov e a2
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USB Port
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C4615i 0003 VQTAGE:%V - 378"
0.01 E‘Ff
" AL
US
F—RT5—TH»N97—4
| TLCAL
L6 10 —0
QRIS g
o> 200 USB_EXTB_N 4 3 ws USB LT2 2
O — ws USB LT21 P £
2 21¢gy USB_EXTB_P 1YY Y L2 =)
7
2| 5 3 4 8 ;
2929

Left

il
£

D4610

= RCLAMP0502
SLP1210N6

CRI TI CAL

USB Port B

SYNC MASTER=K91 ERI C

SYNC DATE=10/08/ 2010 A

Ext er nal

USB Connectors

d} Appl e I nc.
®

i

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE
RI ETARY PROPERTY OF APPL OC)\/PUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

46 OF 132
42 OF 101

2

1




100 81 71 66 65 45 42 41 31 20 7 6 PPDV_S3
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Unused pins have "SMC_Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,

those designated as inputs require pull-ups. o PP3V3 S5 AVREE SMC
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D = m—SMC_TPAD _RST_L SqvRI* (1P@OS03048  RESET* oS SMC RESET_L D s s e 0 SN CPU | SENSE = SMCOPU I SENSE ... D
7 *
o 15 o [y SMC_ONCFF L w2 (I PY) PP3V3 S5 AVREE SMC ... w0 45 1 _SMC_GPU_VSENSE — SMC_GPU VSENSE w5 a0 5 oRITICAL
SMC MANUAL _RST L 4 loeLay ORI TI CAL reFauT| 8 . @EEEE%—W BFFES: T T 1045 1 _SMC_GPU_| SENSE — SMC GPU | SENSE 44 15 10 o | Q6060
oMT s AGE=3.3V = WAKE BASE=TRE .
M0 an B w5 25 s _SMC_GEX_VSENSE __SMC_GEX VSENSE s “: DvBSSbouv
1 = WAKE BASE=TRUE
0 001 : "l c50251] |1 5026 e _SMC_GEX_| SENSE — "SME GEX_ | SENSE o CPY PROCHOT BUE 2/c | 7]
4 % y — 0, - _BASE=
gxégﬁ‘év 6%5%,” 2 Gigg)z T ;Eg@ s SMC PIVES3 ISENSE  — SMC PLV5S3 | SENSE .4 TO CPU R5062 3 _CRITICAL %
2 — — — MPRKE_BASE=TRUE
SI LK_PART=SMC_RST 6 T 1o 45 s _SMC_CPUVCCI O | SENSE —_ SME_CPUVCCI O | SENSE 44 45 v o7 10y CPU_PROCHOT_L 1%&%2 CPU_PROCHOT L R 5/f— gﬁ%@&w s
¢ . =M LA D T oERo = R TRE e
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND _SMCAVSS i 4o 1o 1045 1 _SMC_SA_| SENSE — SMC SA | SENSE 215 10 Mfl/g}év CRITI CAL , SoTs63 :
= : =R e e 1
MR1* and MR2* nust both be |low to cause manual reset. VO TAGE=0OV -1 s a5 a0 _SMC_DCI N VSENSE —_ SMC DClI N_VSENSE 44 a5 a8 6D p 059
5 N - - — NAKE_BASE=TROE
Used on nobiles to support SMC reset via keyboard. o a0 1 _SMC_DCI N_I SENSE _ SMC DCI N | SENSE - ao o ;: SOT’\5/B NL5FEAPE
. — MAKE_BASE=TRCOE £
NOTE: Internal pull-ups are to VIN, not V+. 20 1 _SMC_PBUS_VSENSE __ SMC PBUS VSENSE e 1 = —
— WAKE BASE=TROE
19 45 4 _SMC_BMON_| SENSE —_ SMC_BMON | SENSE 2o 45 a0 s,
— WAKE BASE=TROE
19 45 aa H_ISENSE U bl I SENSE s SMC_PROCHOT am -
1945 10 H_ISENSE  — SMC GPU HI_ISENSE w40 =
49 45 as HER HI _| SENSE — C_OTHER HI | SENSE 44 4 40 o o PMTHRMIRP LR ORI TI CAL
s a0 _TP_SMC P10 —_ TP _SMC P10
n n —- NAKEBAS':?TRLE 6 44 45 3D 059
Debug Power "Buttons v .. TP _SMC. P20 — E2E oo o | SveRisreare
— NMAKE_B = > 563
SMC_ONOFF_L o 4 a5 52 4516 _TP_SMC P24 —_TP _SMC P24 644 as t—
oM T — MAKE_BASESTRUE "
C R501 6" o SMC BVON MUX SEL  — SMC BVMON MUX SEL .. s, C
PLACE_SI DE—BOFTé@/I 0, PLACE_SI DE=TOP wsas 6 _TP_SMC P41 = TF’TS’VC=P41 6 44 a5 SMC _THRMIRI P am
b)gé/ jiew 1 _TP_SMC P43 — TP _SNC_P43 w i =
5 = MAKE BASESTRUE
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN s ue _TP_SMC PF5 —_TP _SMC_PF5 o
— . = MAKE BASESTROE
= 1« _TP_SMC RSTGATE L —_ TP_SMC RSTGATE L v a5
B L
62 52 47 40 45 44 42 25 7 o _PP3VA2 GBH
R5012 w ar a0 L
- o PM_CLK32K_SUSCLK_R 1755 2 SMC CLK32K P o 15 4 s _SMC_ONCFF_L R5070 10K 1 2 |
AN oD Q
PLACE_NEAR=U1800. N14: 5. 1nm 5%, 1w _G3_PONERON L R5072Z2 10K LAANA2 5% 1720W W 201
Mook 05246 SNC_LID RBO 71 100K 1 \\/n/2 o 720w W 208
a6 41 a2 6 _SMC_TX L R5073 10K 1,\/\/\/2 5% 1720W NMF 201 _—
o aa 020 _SMC RX_L R5074 100K LAAAZ 5% 1720W W 20T
PP3V3_S4  ;ussmn S ITZ0W 20T
16 41 s _SMC_TMB R5077 10K LAAA 2
1R5020 i 25 s _SMC_TDO 5078 10K 1 \wn/z o 120w W 20T
SMC Crystal Circuit 100K w0410 SNC_TDI 5079 10K 1 N2 5% 720w w201
ilbow w0 o SMC TCK 2822 10K 1 v/ 5% TT20W W20
o a1 s SI\/C Bl L BLJTTO\I L 1OK 1 2 5% 17Z20W 20T
R5010 Q30 S el B = o ow e s 508 /470K 1 N2 7 T Tow T
w SMC XTAL 1 2 SMC XTAL R, 1][2 CRI TI CAL o « e TSMBINT L 5003 10K LAAAZ 5% 17 20W MF 20T
Mfl/g}é" CRITI CAL I% 020 ol Ver 5% TTZ0W W 20T
o Y5010 * 5 SSMBIGLIRY | 1>
20, 00MZ = 402 w _SMC_PAO_PU R5091 100K 1 2
B 5X3.2-SM C5011 NN 5% T ZoW— 20T B
2
15pF
« _SMC_EXTAL 1 LJI 2 1[c% s
%,
& = os o2 (rmy——DP_A_EXT_HPD 1 12 s 17 _SMC_ADAPTER EN R5085 10K 1 2
" sm OASE O:,EN Rsl’sG 1OK 1 vV V2 5% 17 20W  NF 20T
/\/\/\/ 5% 17 20W  NF 20T
. _SMC PB4 R5088 10K LAAA 2 .
. - 7 45 52 53 71 5% 17Z20W 20T
System (Sl eep) LED Circuit KESIC o EROR LUK L0 ey
»ofpieesy s3 4
&
—
R50532%1 12RS—,030 D SMC PVE S4 WAKE L — SMC PVE S4 WAKE L rom oo e o0 2o PP3V3 WAN
15, 9% B W FI _EVENT L R5089 10K 1 2
16! 16 e NN\ 55T 20w 20T
M:ztbgvz ZMELW
BATLOW: | sol at i
SYS LED L VDIV
R5032! BoaoeE B ROk S Y3_S5 PP3V3_SUS J et s 0 2022 70 11 7
A 1747k 6 5 4| CRITICAL
6
M:-lbgv b B @030 R5040* ORI TI CAL SYNC VASTER=KO1 BEN SYNC DATE=07/ 12/ 2010 A
s — EhrBes O TooK Q6040
SYS LED L = _@ v 230 SSVBK15FV —m st SMC Support
= o 201, SOD- VESM HF ® Internal 20K pull-up on PM BATLOWL in PCH.
a D
72 as SMC BATLOW L O[3 |o PM BATLOW L . d} Appl e I nc.
S G C e 3 2 o> ®
1 2 3 R5041 NOTI CE OF PROPRI ETARY PROPERTY:
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L PC+SPI

%
86 72 71 69 65 67 64 53 5141 22 8 7 o _PPBV_S0O |

o1 88

93 87 44 16 6,

Connect or

93 87 44 16 6,

a6 6

a6 6

93 87 44 16 6

a4 17 6

a5 a4 6

93 87 25 6

a5 a4 6

a4 6

IS

45 a4 42 6

B60ABAAGAE 08

CRI Tl CAL
LPCPL N: YES
55909- 0374
M ST- SM
63 62 52 a7 a5 44 42 25 7 5 _PP3VA2_G3H 31~ 32
N\

ool lge LPC CLK33M LPCPLUS (e s
LPC AD<0> a5 ol LPC AD<2> D> o 0 44 w7 w8
LPC AD<1> Lo ot LPC AD<3> G & 16 44 o7 w8
SPI _ALT_MOSI o _lo o] [ ] SPIROMUSE MB oD ¢ =
SPI_ALT M SO o002 |g | SPIL_AT CK ame
LPC_FRANE_L w200l | | SPL_ALT CS L am: «
PM_CLKRUN L 50 025 fpmgp | LPC SERIRQ G ¢ 16
SMC_TMB 7508 g | LPC PWRDWN L am e o
LPCPLUS_RESET L - o0l | g [ SMC TDI oD ¢
SMC_TDO - 2100122 |g | SMCTCK oo ¢ o s
SMC_TRST L w2200 g | SMC RESET L [ & 44 45 55
SMC_MD1 - 0012 |g | SMCNM oD ¢ «
SMC TX L -l 200l g [ SMCRXL OO & 42 as a5

29] 5 & 30 - LPCPLUS GPI O @m s 1

33 M\ 34

N\
51650573

SPI

Bus Series Term nati on

SPI _ALT_M SO 4

SPI_ALT _MOSI . .,
SPI_ALT CLK ..,
SPL_ALT CS L ¢
LPCPLUS_R: YES | PCPLUS_R: YES | LPCPLUS_R: Vi LPCPLUS_R: YES
‘R5128 [*R5127 |*R5126 [‘R5125 A _ . 5mm
9 8, s, 3% A
5% 5% 5% 5% ACE] = . :_5ng
1/16W 1/16W 1/16W 1/16W ACE”] = - 1175mm
ME-LF ME-LF ME-LF ME-LF
2402 2402 2402 2402
PLACE_NEAR=U1800. Av3: 5rm R5110 R5120
o m-SPI_CSO R L LARH 20 SPL_CSO_L | _1AAA2_SPl_MB CS L om s
51°/§ 51°/§ PLACE_NEAR=R5125. 2: 5mm
PLACE_NEAR=UL800. BA2: 5rm R51711 465'\9’ R5121 MZE)%'W
vy SPL_COLK R 2 o SPI_CLK 1,\8\/2 SPI_MB_CLK o
51/§ 51/§ PLACE_NEAR=R5126. 2: 5mm
PLACE_NEAR=UL800. AY1: 5rm R51 1 2 MEE)%'W R5122 MEE)%'W
o oy SPL_MOSI_R 12535 2 o SPI_MOSI 47 5 SPI_M.B_MXSI g
%/é!l/g\év %/é’l/g\év PLACE_NEAR=R5127. 2: 5rm
hob R51]523 hob
53 15 O} SPlL _M SO 1 2 SPI_MB M SO am s
5%, PLACE_NEAR=US100. 2: 5mm

40

SYNC MASTER=K18 M._B SYNC DATE=04/27/ 2010
T ILE

LPC+SPI Debug Connect or

T TN |
d} Appl e I nc. Img.m_lﬂ
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LYAVWAVYERRIEVARNWA &

onmsonRs
BR53885%
832 8u2
Ao snm
238 288

SMC "Battery® A" SMBus Connecti ons
63 62 52 46 45 44 42 25 7 5, PP3V42_ G3H

GPU Temp (Ext)
EMC1414- A: U5550

(Wite: 0x98 Read: 0x99)

SMBUS SMC 0_SO_SCL g9

47

n mn H
SMC "0" SMBus Connecti ons
5% nn e PPAV3 S0
CRRPIBBLREA
R5250 |'R5251
SNC 4. 7K 4. 7K
9% %
u4900 M:lgw %15\9
( MASTER) ab5, [ ,%62
a7 a4 sSNBUS SMC 0_SO SCL— SVBUS SMC 0 St
96 50— — — VAKE_BASE=TRUE -
S

47 as sSI\/BUS SMC 0_SO_SDA_— SMBUS SMC
8RBT S e RRE - BAGES TRUE

SMBUS _SMC 0_SO_SDA g9

47

onesonRs
BRE885%
832 au2
Ao snm
238 288

GPU Tenmp (Int)
Whi st er: US0O00

(Wite: 0x82 Read: 0x83),

SMBUS_SMC 0_SO_SCL §
SMBUS_SMC 0_SO_SDA

R5280*| |'R5281
sSMC P T Battery Charger
U4900 1/123’&% ew I SL6258 - U7000
( MASTER) Vash, [ ), ¥62tT (Wite: 0x12 Read: 0x13)
w43, SMBUS_SVC BSA SCL_— SMBUS SMC BSA SCL — SMBUS SMC BSA SCL ...
= —  ——  — WAKE_BASE= — 2
o 7 105, SMBUS SMC_BSA SDA __ SMBUS_SMC BSA SDA __ SMBUS SMC BSA SDA ...
S8~ . — NAKE_BASE=TRUE S5 82"63"%6
J I L
Battery
J6955
M (See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17) _
Battery LED Driver - (Wite: 0x36 Read: 0x37) = SMBUS SMC BSA SCL 0,
Battery Tenp - (Wite: 0x92 Read: 0x93) L — SMBUS SMC BSA SDA ..
L

X19

(Wite: 0x90 Read: 0X91)

SMBUS_SMC 0_SO_SCL £
SMBUS_SMC O_SO_SDA & jj“
%

SMC " Managenent" SMBus Connecti ons

The bus fornmerly known as "Battery B"

52 31 3,29 23 2019 1807 o PP3V3_S3

onesonRs
BRE885%
832 8u2
Ao snm
238 288

SMC "A" SMBus Connecti ons

NOTE: SMC RMI bus renmins powered and may be active in S3 state

a2 31 39 29 25 24 19 18 5 7 o PP3V3_S3

8777271754 753749 48 47

ones o
ittt
832 8u2
Ao anm
238 288

n n H
PCH SMBus " 0" Connecti ons
%2555 w0 PP3V3 SO
AABRRDRE.
R
H 1 " n
Cougar Poi nt R5200 5201 SO DI MM " A
U1800 1/ 18W %‘isw o .
( NASTER) “’{Ezbgz it (Wite: OxAO Read: OxAl)
2 26 % 82 SMBUS_PCH CLK — _SMBUS_PCH CLK
& 3% 31 38 VAKE BASESTROUE =
20 20 % % SMBUS_PCH DATA __SMBUS_PCH DATA
& 3% 31 38 VAKE BASESTRUE =
J L
VRef DACs SO DI MM " B"
U3300 o .
(Wite: 0x98 Read: 0x99) (Wite: 0xA4 Read: OXAS)
%9 4 SMBUS_PCH CLK = — SMBUS PCH CLK
%% { SVMBUS_PCH DATA — — SMBUS PCH DATA
® J L
Mar gi n Contr ol
U3301
(Wite: 0x30 Read: 0x31)
%9 4 SMBUS_PCH CLK =
%% 1 SMBUS PCH DATA —
# .
SATA Redri ver LED BACKLI GHT
U4510
(Wite: OxB6 Read: OXET) (WRI TE: 0x58 READ: 0x59)
2 3 3 1§ SMBUS PO ALK = —  svBUS PaH Ak
20 35 33 {8 _SVBUS PCH DATA = —  SVBUS PCH DATA
J L
XDP Connectors
J2500 & J2550
( MASTER) (Wite: 0Ox72 Read: 0x73)
2 2 1 SVBUS_PCH QLK = — SMBUS PCH CLK
i il 1§ SMBUS POH DATA — SMBUS PCH DATA
) | SDRVI 2C: SB L
'R5236
SDRVI 2C: SB " "
0 DP SDRV "A
R52371 ;?E‘é’
Ng% 2 (Wite: 0x94 Read: 0x95)
ab2,[ Lliac DPSDRVA SCL —12C DPSDRVA SCL
— MARE_BASE= —
wa12C DPSDRVA SDA ___ | 2C DPSDRVA_SDA
———  WVARE_BASE= =

8,295,210
SVe R5290) ['R5291 Sensor ADC A
w900 N{: s iow ‘ U5930

( MASTER) ab5, [ 1,962 (Wite: 0x10 Read: 0x11)

oo o5 47 1« SVBUS_SMC_MGMT_SCL 24 SMBUS_SVC_MGMI_Scll SMBUS_SMC MGMI_SCL__ 44 .r|ss

oo s v o« SVBUS_SMC_MGMI_SDA 31 SVBUS_SNC_MGWI_SDA SMBUS_SMC MGMI_SDA 4 .r|ss

I | L

1 1
SMVe R527%(L)§ 1R°|§271
U4900 v %6
( MASTER) Hlelhgvz ZE’QLW
o US_SMC A _S3

96

a7 a4

Tr ackpad
J5800

(Wite: 0x90 Read: 0x91)

SMBUS SMC A S3_SCL _.r°

31 6
54 5
316
96 54 5

SMBUS_SMC_A_S3_SDA _§.¢°

T29 SMBus Connecti ons

PCH " SM.i nk 0" Connecti ons

Assanmanl, PP3V3 SO
ddrnndiak
H 1
Cougar Poi nt R5210
U1800 130
( MASTER) k/%}zé’

016 SVL_PCH 0 CLK
VARE_BASE=TRUE

w16 SML_PCH O DATA
VARE_BASE=TRUE

J3401

(Wite: Ox%%ead: 0x73)
Lid Angle Detect

(Wite: 0x32 Read: 0x33)

SMBUS_SMC A _S3_SCL e

4747

SMBUS SMC A S3_SDA  #.9°

2’47

Di gital SMs
LI S331DLH: U5920

(Wite: 0Ox30 Read: 0x31)

SMBUS SMC A S3_SCL  #.9°

2’47

SMBUS SMC A S3_SDA  #.9°

2’47

SMC "B" SMBus Connecti ons

PCH "SM.i nk 1" Connecti ons

HELEP, PPav3 SO
w0 35 32 38 2 bl i) Iy
SRR RS EF T
1 1
T29 IC R5230°) |'15231 T29 Port A MCU
U3600 12%/@ E,%/Qlﬂé’ J9330
( MASTER) 205, ],42 (Wite: 0x26 Read: 0x27)
w331 2C T29 SCL — 12C T29 saL 3 s
o5 0s a7 32 1 2C_T29 SDA — 12C T29_ SDA 33 47 |sa

“VARE_BASE=TRUE = S

J | L
SDRVI 2C: MCU
R52341 1SDRV| 2C MU
0 R5235 o
L B03 $9, DP SDRV "A
202, YE;EW 9310
2 (Wite: 0x94 Read: 0x95)
sa 7 | 2C DPSDRVA SCL — 12C DPSDRVA SCL a7 84
8a a7 | 2C DPSI%&\LE/A SDA — 1 2C DPSDRVA SDA 47 8a

T MARE BASES =
L

CPU Tenp
EMC1414- A: U5570

9 (Wite: 0x98 Read: 0x99)
%929 3 94 19 43 42 ¥, PP3V3_S0
ErrET L % 50 47 aa y— — SMBUS SMC B SO SCL 4«
NO STUFF FF %6 50 47 41 — SMBUS SMC B SO SDA ..
. 1
Cougar Poi nt R5220 21 .
g R5223
) U1800 N{: o)
(Wite: 0x88 Read: 0x89) 455 %’%g"g T29 Tenp
» o NG ALK AANE EMC1412- A: U5520
o210 SML_PCH 1 DATA LAAN 2 (Wite: 0x90 Read: 0x91)
- | R 2 — SMBUS SMC B SO SCL 44
] ] b — SMBUS SMC B SO _SDA 4.
SMLink 1 is slave port to 02 =

access PCH & CPU via PEC.

H

SYNC MASTER=K18 M._B

SYNC DATE=04/27/ 2010

" SMBus Connecti ons

d} Appl e I nc.
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8 7 6 5 4

PBUS Vol t age Sense Enable & Filter . .
9 ORI T1 CAL GPU VCore Load Side Current Sense / Filter
Q6300 Blegdrtiitot 4 PPSVS SO . I SNS_ON: YES
MR L G230
NCHANNEL |6 PBUSVSENS EN L 2095
Enabl es PBUS VSense ) 2 germ SMC Key | QOC
divider when in SO. R5302! £0pP: 28 ) | SNS_ON: YES ﬂ‘d&ﬁ
PMSLP S3 R L ) - H_ 10015 Vi mron=31xVol t age across R8940=0. Beﬁél — L=EMPTY 0 1 ISNS_O\I YES S'\/C_m
e n s 17180 8y = PLA% NEA§u4900. N11: 5nm
s \Qﬁ b2, o mm_GEXLWPE_I MO 15 3% . cpuisens P P29 D
T s PBUS SO VSENSE M cruveore 1 aur 1% 3% SMC GPU I SENSE oD«
L SMC Key VPOR R ity | c5308
o Rg§Q‘3K1 SMe_ADCLL R5306 wn e Mioz" Gy 220 PLACE_NEAR=U4900. Ni1: rm
. B in 3.75x [%\% .
wassse PPB H S s 11803 PLACE_NEAR=U4900. L8: 5MV | SNS_ON YES [V A— GPUI SENS N > fed I SNS_ON: YES
3623 65 40 A \Qi 202, RTHEVENIN = 4573 Chmns LW GND_SMC _AVSS .; 45 40 45
P GHANNEL SMC _PBUS VSENSE o ue 15 = = _
R5301: PLACE_NEAR=U4900. L8: 5MVI LA : St GNAL_MODEL=EMPTY
Yook pu CE_NEAR=U4900. L8: 5MVI
K R230 1 C5304
1/ 16W S49K S 1L T520F
MF- LE X — 20%
WES T Gl
PBUSVSENS EN L_DI V 402, 405 SI GNAL_ MODEL=EMPTY |
\ GND_SMC_AVSS .1 45 4s 40 I SNS_ON: YES
DC-In Vol tage Sense Enable & Filter . SMC Key 1C1C
ORI T1 CAL . CPU 1.05V VCCI O Current Sense / Filter SMC_ADC?
Vi =Vol tage across R7640=0.02139V | SNS ON: YES LTl CAL
310 2 L
N'%DGIGQCZ R5323 \ (PA233§ PLACE_NEAR=U4900. L12: 5mm
S g 0 o0 [y CPUVCOI 080 CS P S A cPUV NS_ON: YES 35?327
NCHANNEL |5 DOl NVSENS EN L e NSE_CPUVCTI O 1 UT X AR SMC_CPUVCCI O | SENSE gy 4 2e
Enabl es DC-1n VSense ME-LF 1%
di vi der when AC present. L R5312! R5324° h’j;g‘é" L C5327 .
o 15 31 > SMC_BC_ACOK 2| | gl ] 11?1()%% o o > CPUVCCI CB0_CS N 6. 39K pivea o sls R N Goi s 1545 < o yes T G 22Ur PLACE_NEAR-U4900. L12: Srm C
© S o N N -
| e VFabE, I SNS_ON: YES 18w T A s - %5 | SNS_ONYES
J_ 3 DCIN_S5_VSENSE 402 1 SNS_ON: YES Y AANVA GND_SMC_AVSS 4 45 15 4
= /16w 1776w _
) Kev VDOR VELBE WCF SI GNAL_MODEL=EMPTY
[z Ry gEew SENESC T
5 =
s 1718 S PLACE_NEAR=U4900. N9: 5MM =
woro PPDOIN GBH Gt B P N N L 503
P- CHANNEL SMC _DCI N _VSENSE o s
R5311: PLACE_NEAR=U4900. N9: 5MVI . .
100K R5314!| | S5 g o000 Nos s CPU SA Current Sense / Filter
1%
1/ 16W 5.49K< | §T22UF 52 3130 23 25 24 19 18 8 7 & PP3V3_S3
AR Wit T, 4 Ng Q vES |
p X5R
PDCI NVSENS_EN_L_DI V 4022 C‘:ilzD e AVSS cor on | SNS_ON: YES LR
s s s e Vi =Vol tage across R7140=0.006V | SNS ON: YES %I —gl CAL %é‘zw, SNC Ke | C2C
R5363 s OPA2333 LAE NEAR=U4900. MLO: 5mm S Y
o o gy VCCSASO_CS P A1o82K ISNSRP 5|, oFN aﬁ‘553Kz MC_ADC8
CPU Vcore Vol tage Sense / Filter it s sniaf L o0 SAISESE -
g SMC Key VCOC Mios™ - % 1/ e
SMC_ADCO R5364 s o |1 C5367
e e s PPVCORE XV\55§20 R5 20 — v+ [y _VOCSASO_CS N 182K yecsallsns B N o I SNS_ nNNES L §~550F PLACE_NEAR=U4900. MLO: 5mm
L 5 b2 CPUVSENSE IN (X SR® | SMC CPU VSENSE .. _ GAIN: 549X 2 &% _
PLACE NEAR=R7510. 2:5 MM 1/1"/5" PLACE NEAR=U4900. NLO: SMM I SNS_ON: YES i 15‘9 R5365 = a0z | SNS_ON: YES B
VL 1 C5320 ™ R5366 D AVSS s 15 15 40
PLACE_NEAR=U4900. N10: 5MV —— (%)O.%ZZUF 1w 1
2 §8§V I SNS_ON: YES ) MECLF 1/110,5‘”
GND_SMC_AVSS .4 45 a5 49 Mos"
= S| GNAL_MODEL=EMPTY
I SNS_ON: YES
AXG Vcor e Vol t age Sense / Fl I ter SVE Kev VNOR PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
330 y 116S0090 4 RES, 0CHM 0402 C5308, C5327, C5367, C5377 | SNS_ON: NO
XV SMC_ADC4
w13 12, PPVOORE SO_AXG 47 35?33@0 > |
1 2 GEXVSENSE IN 1 SMZ_GEX_VSENSE _yom ae 45
PLACE_NEAR=R7550. 2: 5 MM 1/%” PLACE _NEAR=U4900. N12: 5MV
ME-TF 1 C5330
25w —— Q. 22UF
PLACE_NEAR=U4900. N1Z-5Ma —— 05,
2 XS%V
402
GND_SMC AVSS .4 45 40 1
o 1on DDR3 1.5V S3 Current Sense / Filter SMC Key | MDC
Vi =Vol tage across R7350=0.006V=0. 018V | SNS_ON: YES SNC_AII:G
GPU Vcore Voltage Sense / Filter RB373 PLACENEAR 144900, Ni3: Smm
SMC Key VQGOC o oo [y SNS 1V5 S3 P S iSNS 1vE S3 RP s | SNS_ON: YES 35?377 A
w1 74+ ¢ _PPVCORE_GPU X335 35§33€ SMC_ADC2 it , z LSS 1AL LA /Y o SMC P1V5S3 | SENSE . - WH SYNC_DATE-0B7 167 2010
-5 o2 CPUVSENSE LN LA\, 2y SME CRUVEETEE o o - R5374" N Vol tage & Load Side Current Sensing
PLACE_NEAR=R8940. 1: 5 MM AT PLACE NEAR=U4900. L10: 5MM 2 402 CE377F,LACE NEAR=U900. N13: 5
Wel! |1 C5335 o | SNS 1V5 S3 N 1 ISNS [1V5_S3 R N I SNS_ON: YES—- 07 22UF mm DRI RGO =
PLACE_NEAR= L1 = 0,,22UF % &3 | I nc.
CE_NEAR=U4900. L10: 5MV - égév %11/5‘;“ Rsa7s 2 32| SNS_ON: YES . Appl e [
482 &R G\ND_SMC AVSS
I SNS_ON: YES L GND SMC . 40 45 45 49 -
L GND_SMC_AVSS . 5 45 40 - M NOTI CE OF PROPRI ETARY PROPERTY:
1/16wW THE I V\FCRMQ | ON_CONTAI NED HEREI N IS THE
ME- LF I ETARY PROPERTY OF APPLI wVPUT I NC.
2402 THE F‘CBESSCR AGREES TO THE FOLLOW NG
. . I TO I NTAIN THI S DOCUMENT | N CONFI DENCE
| 1SN o YES SI|SNS_LO\I. YESL EvPTy |1 TO MANTAIN TH S DOCUVENT | 53 OF 132
- — - NOT TO oR S VWHOLE OR
"IV AL e os resamen PR PRTETE A8 OF 101
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6

4

COVPUTI NG Hi gh Side Current

Sense / Filter

GRAPHI CS Hi gh Side Current

Sense / Filter

Bt et £ PPAVS SO
. C5401 SMC Key | COR
EDP Current: 20. 1A i 98%1UF S’\/C_ADC13
® — oV
o on o7 00 01 7 o PPVIN_S5_HS COVPUTI NG | SNS = 2 G2
PLA U4900. N8: 5MV
R5400 |, 18400 Re403
%0512 2| 4| SNS HS COVPUTING N 5|in ' '8c0 > cur |6 Hs covPuTiNG 1 ouT 1% 23%  sve cPu HI 1 SENSE o -
19 CRI Tl CAL % PLACE_NEAR=U4900. N8: 5MV
Power Drop across R5400 at EDP becomes 121w < LSNS HS COVPUTI NG P 4|+ REF| RELPW 4
0. 003 qpaf 402 2UF
CRI TI CAL b . goéz
Gai n: 50X « 2 432
o 50 0 30 35,3 7,0 (> PPBUS_GBH \ G\D SMC AVSS. wosoio

B Mt ¢ PPOVS_ SO
, C5411
1 gt SMC Key | GOR
EDP Current:4.9A o) _E Term SNC
402
PPVI N S5_HS_GPU | SNS g '
fesu, R5410 . Pﬁﬁzllg PLA%E%E;%:MQOO. K9: 5MM
0612 2% ., | SNS_HS_GPU N 5lin  SCo - our |6 HS GPU | OUT 14 33 H _| SENSE
1w CRI TI CAL LM PLACE_NEAR=U4900. K9: 5MM
0.003 | SNS HS GPU P 4N reF| L S5F
1 40 22UF
CRI TI CAL — go
PPBUS G3H o 2 X3§
EOE AT nx. Gai n: 200x
y GND_SMC_AVSS s 45 45 49

OTHER Hi gh Si de Current

Sense / Filter

S| GNAL_ MODEL=EMPTY

| MVPI'SNS_ENG

PLACE_NEAR=R7510. 3: 5W%5g3,56
o o7 [y CPUMVP I SNS1 P 1 K

CPU VCore Load Side Current Sense / Filter

.34
| MVPI SNS_ENG
402 0105500700 %1 §7_PP3V3_ SO Y-
| M\VPI SNS 0522828 o PLACE_NEAR=U5450. 5: 3MM
PLACENEARER7S20. 3: SWIL RS4D7 i) GNAL ﬁ%ﬁﬁ EMPTY J_1C5450
o eompouue s e 52K T SMC Key | 00C
507 2
17 36W | WPl SNS_ENG 565 DC:
| MVPI SNS_ENG 402 | MVPI SNS_ENG CRI TI CAL L SNC—A 1
PLACE_NEAR=R7530. 3: 5MM R 458 R5452 us450 = | MVPI SNS_ENG
™ 575%0:&” P 1 snsa p 1% 23K L cpume 1sns b 13,\/1/8\1& CPUMP ISUMRP 1], g;ﬁ_:%SBDCKGt R5451PLACE NEAR=U4900. ML1: 5MVI
L—'\mEL:EWTYP/Jgg\?v CPUl WWP_I SUM | QUT 4 ™38 SMC_CPU_| SENSE oo +4 45
2 | MVPI SNS_ENG 1%
) - 1/16W PLACE_NEAR=U4900. ML1: 5MV
PLACE_NEAR=R7510. 4: 5NM%54370 N%b%': 1C5451
Egr\cpu MP ISNSL N 7 K CPUI f— dg%ZUF
GNAL_MODEL=EMPTYg. 5%, L ) 2 X
e FpY | M/PI SNS_ENG I SNS_ON: YES|® 585
| MVIPI SNS_ENG R5455 L_GND_SMC AVSS .: 45 45 a0
PLACE_NEAR=R7520. 4: SM\MR547 1 IR5454 1 132K,
o UM stse v AR 103126@ Ngé’w SI GNAL_MODEL=EMPTY Gai n: 140x
| GNAL_NODEL=ENPTY) (5 zﬁféi“ vee Vout? 328V at’ e4. 24
PLACE_NEAR=R7530. 4: smegﬂ72

ECPUI MVP_| SNS3_N 15' 23'8

%

S| GNAL_ MODEL = ENPTYO 5\?\/

a4 as

S| GNAL_ MODEL=EMPTY

R7520 & R7530
0. 75nChm

Sense Ris R7510, d
I ndi vidual Sense Ris
EDP: 94A TDP : 45A

(Effective Sense R is 0.25n0hm due to sunm ng of the 3 phases)

88 63 62

GND_SMC_AVSS .4 45 45 49

IV ALL RI GHTS RESERVED

2

1

B gt o PPOVS_ SO
1 £5431 SMC Key | QOR GFX/ 1 G VCore Load Side Current Sense / Filter
EDP Current:12. 546A 9 U S,\C AII::LS
- 8% -
. @ PPVIN_S5_HS_OTHER | SNS “ 2 B 755000, e1%: 4] 7 PP3V3_ S0 | MVPI SNS_ENG
430 U523O PLACE_NEAR=U4900. L7: 5MV GRBHHEENS &AEEG(N)EAR:L,MGO. 5: 3MM
R5 % a R5433 B
0%k LnlSNS HS OTHER N | N3 o 6 HS OTHER | OUT R 0 s | MVPI SNS_ ggflup SMC Key | NOR
d CRI TI CAL PLACE_NEAR=U4900. L7: 5MM | MVPI SNS_ENG | MVPI SNS_ENG CRI TI CAl 5 ECV' SMC_ADC5
0. 005 | SNS HS OTHER P 4| n+ reF| L 1 PLACE_NEAR=R7550. 3: 5NMR5466 R5462 Us5460 L | \PI SNS_ENG
CRITI CAL D 20°§,ZUF v or oy CPULMVP_I SNSIG P 1W\/2 CPU WP 1 SNS1G R Pa% A% cpump ysuva R P 1| N[5 SPA333DCKHA R5461PLACE NEAR=U4900. ML3: 5MM
w0 353 7.0 o> PPBUS_G3H Gai n: 50x © 2 785 SI GNAL_MODEL= E"’PTYNgé\év Ngéw Vw | sUVG 1 ouT 2% R3% SMC GFX_| SENSE s
i : | 205 3 v My || PLACE NEAR=LM900. ML3: SM
1 GND_SMC_AVSS | M/PI SNS. ENG I MYPI SNS_ENG 4 G 2 42€F
PLACE_NEAR=R7550. 4: 5NMR5467 R5463 1 | SNS ON YES |2 XQ &
o o > CPUL MVP_I SNS1G N1 2 CPUL WP _1SNS1G R N1% 298 cpuiwvp | suvs § N = - 85
) . . SI GNAL_NMODEL= ENPTY% e I MW/PI SNS_ENG |_GND_SMC_AVSS .. 4s 10 40
CHARGER BMON Hi gh Si de (BATTERY DI SCHARGE) Current Sense, MJX & Filter REDE LW R5465 )
40 40 1 32K, Gai n: 133. 33x
TN - - \V I Sense R i s R7550, 0 75nohm %/{:11;‘9 SIGNAL_MODEL=EMPTY 591 @:  10A /
a1 o | BION ENG BMON ENG R TI AL EDP: 33A TDP: . BA | M/P{SEI\:%EZJG 40 Max VQut: 3. 3V at 33A
105420 (9421t : SMC Key | BOR RB4
L0 1uF 0. 1uF —— BMON: ENG
Ve T o % ne U421 SMC ADC12 . %16'\4\/
0P aurrent 6.6 U5420 - ’SL6259 Gai n: 36x
_ AsTa o NC7SB3157P6XG
Charger/Load sige o> OHGR CSO R P shn  scro our |6 | BMON I NA OUT 1ler S0 sale SMC_BVON_MIX_SEL ¢y s 15 SI GNAL_MODEL=EMPTY
wommp CHOR CSO RN afin PYOO FGer > s
Bat t id ( V) o ved PLA%%%:MQOO. MB: 5MM
. attery side GND 4% PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM CPTI ON
Sense R is R7050, Snchm ~ 3 4 BMON_AMUX_OUT %3, SMC BMON | SENSE gy s
NOTE: Monitoring current from Y 116S0090 2 RES, OCHM 0402 C5451, C5461 1 SNS_ON: NO
battery to PBUS (battery discharge) VER 1 BMON: ENG M:-lg\lév 15 0r
L Gai n: 100x B“%IESD 1' 3500‘}<23 4 - %ng PLACE_NEAR=U4900. MD: 5MM
o 2
o > CHGR_BVON %gﬁ\y
. PLAGE NEAR—U5421;‘:%\/M 2 D AVSS 44 45 15 a0
From char ger For engineering, stuff BMON_ENG 7 | h d
For engineering, Bron=6. 6A* 100+ R7050=3, 3V For production, stuff BMON_PROD RC val ues chosen per K17 Radar 7337775
£ For Production, Bnobn=36*18. 33A*R7050=3. 3V
Wr{ SYNC_DATE=T0/ 297 2010
DC-IN (AMON) Current Sense Filter Hi gh Side and CPU/AXG Current Sensing
ST
cop ) PLACENEARF4900. K10: 5MM g% ’Iée 16DOR bﬂ
Qurrent: 4. 6A pi . Appl e Inc.
o o> CHER AMON_ 1 JR% N_I SENSE 2 ss S -
e |y &AEEJTEAR:U“%O' K10: 5Mv NOTI CE OF PROPRI ETARY PROPERTY:
40 — 0. 22UF THE LNECRVATL ON CONTAI NED HEREIN 1S THE
— 20?/ e POBLOSOR AGRERS TO THE FaLLow NG~ N
2 X85 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 54 OF 132
A Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART 49 O: 101
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I 6 5 4

Proximty/ GPU Di e/ Left Heat Pipe/ R ght Fin

T5%h2 %0 0050051019227 §7_PP3V3_ SO 1 2 PP3V3_S0_GPUTHVENS R
R mm
: ke VERE: RUHSE jic55§o
PLACE_NEAR=U5550. 2: 5nm ! R5551¢! IR5552
98 78 GPU_TDI ODE_ P PLACE_NEAR=U5550. 3: 5nm —‘|? g\ﬂ 105 %OOK
R 1 3 A
Detect GPU Di e Tenperature Sl GNAL_N[]DEL=%NPTY 1 %’%EW yé-lf‘év
B U5550 - 2l 12
0 0022}185 e EMC1414- A
p MBOP
c%g\g/l 2 2| pp1 THERM: / A 7 GPUTHVBNS THM L
Detect Right Fin Stack Terrper(%tI li'rl %AL o GPU TDI ODE N 3| ot ALERT* 1.8 GPUTHVBNS ALERT L
%35501 w GPUTHVBNS D_P ] opo/ S T iparal 9 SMBUS SMC 0_SO_SDA R
BCBAREMEY CRI Tl CAL3 SI GNAL_MODEL=EMPTY 5 | oo/ DP3 smok | 10 SMBUS SMC O SO_SCL 6 51 4s 47 79 96
----------------- 1 GND
"Pl acenent not e: ' (35503 1 0. 005’2up__ 5
'Pl ace 6501 on bottom side BC84 SEM;(}E' BT
closetothe right fin stack. 2 R P-l ..... CheterT - ,
"""""""" acenen not e:
¢ = GPUTHVERS D N 1 PI ace U5550 on bottom side under GPU'
Det ect Left Heat Pipe Tenperature PLACE_NEAR=US550. 4: 5nm - F T T T TS T T T s s s
_______________________________ PLACE_NEAR=U5550. 5: 5mm
: Pl acement note .
Pl ace @503 on top side under |eft heat pipe near GPU Wite Address: 0x98
------------------------------ Read Address: 0x99
R5570
5099,%,59,5 50,9, 1_PP3V3_ SO LAAAZ—PP3V3 SO CPUTHVENS R
CERRLBBERS Ve v M EEE&*W - mm
: Mfﬁé’ VOLTAGE=3. :«;\léjr FEB: 2%
402 1 'R5572
DD %o(/%K
ABST0 i
P A LooTD. 2: 5 VBP 2402 Not e: EMC1414 can perform Beta
. CPU_THERMD P — = 2| pp1 THERM: / ADDR) i y
ecime STGNAT _VCDEL=EWPTY Conpensation for External Diode 1 only
! 5 i 3 ALERT* |, 8 CPUTHVBNS _ALERT_L
Detect CPU Die Tenperature 0. 0022uF T
1 4 Dpzx% CApata SMBUS_SMC B _SO_SDA w7 5000
CERM
o o CPU_THERMD_N i T —Soeors - swocp 10 SMBUS SMC B SO SQL w0
6
Det ect LVDS Connector Proximty Tenperature .PI. cerent noter ~ T
CRI TI CAL acenen not e: '
?502 = O;U;:‘:YSN’\;L?ENETY PI ace U5570 under CPU ,
BCB4BBMXXH 2 CRITICAL 3 - C55goi =
___________________ 504 1 0. 0022F
'Pl'acerent not é: . BCB4BBIXH Oé&m
' Pl ace Q6502 on bottom si de ) 2 402 .
'close to the LVDS Connect or . o CPUTHVENS D2 N Wite Address: 0x98
Read Address: 0x99

Detect PCH Proxinity Tenperature

PEAGE-REAREUES6: 8: 8

PI acenent note: ,

PI ace B504 under PCH .
735%32°90°%0 3517736323 &/ _PP3V3 SO
i g e g
FE O
1
PLACE NEAR-LIS600 g515%:0
PLACE_SI DE= Do0r ¥
- Y
T29 D e Us520 &
TMP105 =
WCSP- 6
50 35 (@129 _THERMD P = malzo THERMOP - % 50 47 4s gy SMBUS SMC B SO SDA Al SDACRI " CALAC @
NGS % 50 47 1sg@ySMBUS SMC B SO SCL B o ALERT—BZ NC
'R5520
PLACE_SI DE=BOTTOM %&K DS
1/ 16W A2
VL CF
PLACE_NEAR=U3600. B1: 2m 21402 SYNC MASTER=K91 DI NESH SYNC DATE=09/22/ 201
T29 THERMD N
--------------------- Thermal Sensors
PI acenment note ' i g ep ez : |

l XW6520 £
EY =

Use GND pin Bl on U3600 for N |eg

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
| ETARY PROPERTY OF APPL OC)\/PUT
THE F‘CEESSCR AGREES TO THE FOLLOW NG

0x90
0x91

Wite Address:
Read Address:

HL

I NC.

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 55 OF 132
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Left Fan R ght Fan

72 71 60 58 67 64 53 51 45 4y 228 7 s PPBV_SO 72 71 60 58 67 64 53 51 45 41 325 7.5 PPBV_SO
BRBE AT b PPAVE SO BEBBBE op ' PPIV3 SO
GEBRBAHER CRI Tl CAL 84 83 82 75 72 71 81 &0 56 CRI TI CAL
i | 78223004 i | 761228904
RSG;%Q M RT- SM R56467(3( W RT- SM
5 S > 5
Ry — O Ry — O
R§1(75K55 402, o R§1(75I(<35 402, 1
« cm—SMC_FAN_0_TACH LAAA 2+ EAN LT TACH EDS w+ conSMC_FAN 1_TACH LAAN2—s EAN RT_TACH 2[5
Wiy o i £
o O o o}
R56511 5 R5661* 5
10QK 5 —0 100K , ——0
Bl 660 Bl 660
205, % ZN7002DW X- G 518S0369 205, _q ZN7002DW X- G 518S0369
«+ o SMC_FAN 0_CTL A[PFTd3_ FAN LT PWM = « > SMC FAN 1_CTL \JFTd6 . FAN RT PWM =

SYNC MASTER=K18 M._B SYNC DATE=04/27/201

"~ Fan Connectors
BTG ONVEET
d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 56 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 51 OF 101
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PSOC USB CONTROLLER

- USB | NTERFACES TO M.B

11535245 - _PP3V3_S4 R5ZO4

- SPI

HOST TO Z2

- TRACKPAD PI CK BUTTONS
- KEYBOARD SCANNER

PP3V3 S4 PSOC

BYPASS=Us701. 487665

us701. 48YEGS
mm

§=U5701. 49:50: 11 mm
mm

5% )
VELE VOLTAGESS. 3V 1 C5704 JinﬂOS JinﬂOG
402 R57 —L T00PF 0. 1UF 4 7TUF
R5703 — 5% 18 269
220K 2 gOEXM 2 3% cerm 2 %%v
g ?l%law 402 402 603
MF- LF
2402 J_ v
s« qoom-SMC_PVE_S4 WAKE L = WS KBD23 ..,
s PLCKB L W5_KBD22 s
. BUTTON DI SABLE WS_KBD21 ..,
556 _Z2_HOST | NTN WS KBD20 ..,
= WS LEFT_SHI FT_KEY W5_KBD19 5,
= WS LEFT_OPTI ON KEY W5_KBDI18 5,
S| B[3| 358|322 5[]23S
mr\\—cmmr\waovmoov
Nlmlololololg >OIOIOIOININ
-2 W5 CONTROL_KEY 1p2 3000000 oaacan pz2_ 242 W KBDI7 ..
a0 Z2 KEY ACT L 1pP2_1 CRI TI CAL P2_0|4t W5 KBDLI6N -,
NCx—3P4_7 oM T P4_6|40 KBD1 52
2 m>—TPAD_VBUS_EN 4p4 5 Us701 P4_4lze WS KBDIA o
o o Z2_DEBUG3 9P4_3 CY8C24794 P4_2[38 WS KBDI3 .,
56 Z2_RESET 8P4 1 MF P4 0|37 __W5_KBD12 o 52
s s _PSOC M SO 1p3~7 (SYM VER2) P3 636 WS KBDI1 ..,
s PSOC F_CS L 9p3” 5 P3_4|35 W5 KBDIO =
o _PSOC MOSI 9p3_3 33752983 p3 2[34 W5 KBD9 .o
53 6 _PSOC _SCLK 19p3” 1 P3 0[33 WS _KBDS 52
536 _Z2_M SO 1p5_7 P5_6|32 KBD?7 652
a6 22 _CS L 12p5 5 P5 4|31 WS KBD1 52
w36 Z2_NOSI 13p5_3 P5_2[{30 W5 KBD2 .
o £2_SCALK P51 hme ~ooa<o P5_0[2 KB 652
Hlﬁlﬁlﬁlg 8 I\II\Iﬁl\—!IHI\—Il THRM—
FaaaliaSaaaaad PADL_l_
ORI ETATS TR S e ®
s _TP_PSOC SCL WS KBDA4
+ _TP_PSOC SDA WS_KBD5
s _NC PSOC P1_3 = WS KBD6
ss TP_ISSP_SCLK P1_1 TP_| SSP_SDATA P10 &
I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA
R527401 Z2 CLKIN
w2 _USB TPAD P 1 2 o USB TPAD R P TP P7_7 .
116w . (PP3V3_S4 PSO0)
Mios" -
1 C5702 |1 C5703 [+ C5701
R527402 TOOPF 0. 1UF 4 7UF
w22 _USB TPAD N 1 2 o USB TPAD R N T &, T 9% 20%,
s 2 g ? X o T &5
1/16W
Moz
BYPASS=U5701. 22: 19; 5 .
= BEPASS L. 28yPRs8-(BY01. 22: 19: 11 mm

TPAD Buttons Di sabl e

2 BUTTON DI SABLE

CRI T|7C8|i ble
=
SSNBngSOETAsIZFaE K
=
6
2[G™ Ssit
62 a5 1 rEy—SMC LID |

PLACE THESE COMPONENTS CLOSE TO J5800
THI'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB

THE TPAD BUTTONS W LL BE DI SABLE
WHEN THE LID IS CLOSED

LID OPEN => SMC_LID LC ~ 3. 42V
LID CLOSE => SMC_LID LC < 0. 50V

IC [PINNAME| CURRENT | RSNS | V.SNS | POMER
TMP102 v+ 10UA 2.55 KOHM| 0.0255 V| 0. 255E-6 W
80UA 0.204 V| 16.32E-6 W

3v3 LDO VDD 60MA (MAX) | 10 OHM | 0.6 v, 36E-3 W
VOUT | 60MA (MAX) |0.2 OHM [0.012 V| 0.72E-3 W,

PSOC VDD 8MA (TYP) 1.5 OHM | 0.012 V 96E-6 W,
14MA ( MAX) 0.021 V 294E-6 W,

18V BOOSTER VI N AMA (MAX) [4.7 OAM | 0.0188 V| 75.2E-6 W,

SMC Manual

Left shift, option & control
Keys ANDed with PSOC power

62 52 47 46 45 a4 42 25 7 o _PP3VA2_ G3H
% 8

Reset & | sol ati on

button cause SMC RESET# assertion.

keys conbi ned with power

to isolate when PSOC i s not powered.

45 aa 6 SMC_ONOFF_L 1 2
5%

C5710 NELDR
0. 1UF 402

Keyboar d Connect or

71 53 52 45 7

o 52 47 20 45 a0 12 255 5 PPBVAD_GBH

R5714
470

> W5 KBD15_C 1 2
1%
1/16W
M- LF
402

PP3V3_S4

526 WG

&

I

32

29

KBD1

28|

526 WS

KBD2

27

526 WG

KBD3

26|

526 WS

KBD4

25

52 6

KBD5

24

52 6

KBD6

23

52 6

KBD7

22

52 6

KBD8

21

52 6

KBD9

20|

52 6

KBD10

19

52 6

KBD11

18|

52 6

KBD12

17|

52 6

KBD13

16|

52 6

KBD14

15

KBD15_CAP

14)

6
6

KBD16__NUM

13

R5715
.~ W kBDI6N 1 10K,

1%
1/16W

402

R5710

52 6

KBD17

12|

52 6

KBD18

11

52 6

KBD19

10

52 6

KBD20

52 6

KBD21

52 6

KBD22

52 6

KBD23

KBD_ONOFF_L

209%
Iov ,

CERM

402
PLACEMENT_NOTE=NEAR J5713

Pul | -up in U5010.
SMC TPAD RST L oo

3

11535245 - _PP3V3_S4 CRI Tl CAL « 1 C5750
55 0. 1UF
T, i
Us750 2 b cerm
SLGAAAPOO6
s W5 LEFT SHI FT_KBD 2l TOFN
I A2 our Al 4 WS _LEFT_SH FT_KEY .,
7|l N A3 B2
TTPD)
»s WS LEFT_OPTI ON_KBD shne ) urels | W LEFT OPTION KEY -
an B
n (2]
CRI Tl CAL « 1 C517'§5 CRI_TI CAL
N T sovenERlaE [
U5755 2 Xgf- cerv SoT563 | Kh
SLGAAP006 1
TDFN [
2 !\’;‘m 5[G7 s
I A2 our Al 4 SMC_TPAD RST
=+ W5 CONTROL_KBD 7lin as B2 N
Lr\ our Bl 8 W5 _CONTROL_KEY -
euner | J
an B

LEFT_SHI FT_KBD

LEFT_OPTI ON_KBD

BEG [5]5(5(5 (5.0 5 55 5 5 5 5[5 55 555

CONTROL_KBD

plvlolslololylolo

|OOOOOOOOOOOOOOOOOOOOOOOOOOOOO(B|

—.:NC 31@

F- RT- SM

FF14- 30A- R11B- B- 3H
J5713
CRI Tl CAL

518S0637

ISYI\C VASTER=K91 ERI C SYNC. DATE=10/ 08/ 2010

VEELLSPRI NG 1

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POVWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2MS
- R5812, R5813, C5818 MODI FI ED

| PD FI ex Connect or

CRI Tl CAL
L5801 B85 PP18V5 S4
3. 3UH-870MA SOD- 323 R5§06 NIENE*W B¥¢8 ESW CRI TI CAL
PPSV_S4_P18V5S5 ! 2 P18V554 SW 1 N 2 PP18V5_S4 R 1 VelrAGEEe 5V J5800
7o 76 PPSV_S5 R5§05 VAl TAGESsY VLFEOLOAT- St HE SWTCH NODESTRUE BO520WBXG VAl TAGERTS. 5V %ﬁ/ggv 752 as 7 _PP3V3_S4 555& (S)T_- 8M228 PP18V5_S4 o 53
2 1 PP5V S5 P18V5SS VI N R5812 fr05 ) s
e P heEk W BH . gL LT ws 22 CS L 19T 72 KEY ACT L ..,
Vioz" 5% ew « s _Z2_DEBUG3 [oole Z2_RESET o s
o CEEMT A 5810 C5815 i [0 9Ts T
1 1 526 _Z2_M SO 10 9 Pl CKB L oo
1 ngﬁ%%gs FBl4 P18V5S4_FB 1£Lé|a: e — gn/goopF <o Z2 SCLK 12 gg 11 PSOC M SO
oo T o |s Z2 BOOST EN . = 'R5813 60X R 2 jg- oo VOLTAgES 3 o §§ EOSTT| E#N ™ 92 o Egg scu_:< o
C5816: |+ C5817 RITICeAL | . 13 5K M RENFEEW Bro2ets, "PP3va_s3_TPAD w[o o1 SVBUS _SMC A S3_SDA. 1 4 50 a0
0. 1UF - L 22UF R5811 oW 5800 |ss-Z2 CLKIN 20 19 SMBUS SMC A S3_SCL 6 1 44 47 54 96
2% %0 THRM. 8 9 100K it S 12 %1 -
7R iR 2 2 xR PAD & ew 5291 50 29 26 24 19 10 0 7 o _PP3V3_S3 1 2 00
N i 87527112, %% & gy
Vo
NO STUFF 516S0689 L
Keyboard Backlight Driver & Detection
o6 72 71 69 o8 67 64 51 4 41 22 g 7 5 _PPBV_SO CRI Tl CAL
e e Keyboar d Backl i ght Connect or
72_71_61 60 56_51_50 49_48 47 1OUH 0 58A- 0 350—"\/' ml TI (:AL
Bl et £ PPAVS SO 1 KBDLED SW 18t
R5853'| Champ 1098 S i DifER 25 FF18- 47 RIIAD- B- 3H
470K 11%5 L - « SMC_KDBLED PRESENT_L 1[o] 35815 pin 1 is grounded
Y L0V 5 2l 5| on keyboard backlight flex
4022 4021 CRI TI CAL 1S
gy SMC_SYS KBDLED | 6lcTR LED) | [1Ds
To detect Keyboard backlight, SMC will 1%8‘3'54 KB_ L
tristate and read SMC_SYS_KBDLED: A lLJ%%gl
If LOW keyboard backlight present %’:’iﬁgv DFN 51850691
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL fl ex connected. R5852! THRML
10K GND PAD
1/ 18% o ~
- LF
402,
(SMC_KBDI ED PRESENT 1)

ISYI\C VASTER=K91 ERI C SYNC DATE=07/ 14/ 2010
VELLSPRI NG 2

d} Appl e I nc.
®

e
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o 51 90 2g,25,28,19,09,0,7 3, PP3V3_S3

B P R BYPASS=U5920. 14: 13: 8 nm
CRI TI CAL
C5926 1 C5922 3 -
12%\%_— pum— gdg%UF , VDD VDD_T O R5912091 R591205K1 NOSTUFF
_ . 13- & K %)&3 e U5920 1/ 28 1/ 28
BYPASS=U5920. 14: 13: 8 nm R59120ﬁ1 7 LI S331DLH A, A, R5923
LGA
- w28 2 eserven cs{8 SMB 12C SEL | 120 2 SVBUS SMC A S3_ SDAr e o1 ae a1 o5 00
201, ’ spal 7___SMS_ADDR SELECT 1%;{3w
a5 a0 (T} SMS | NT_L 11 || NTL SDA/ SDI / S| 6 1 2C SMC_SMS5_SDA R 201
TP_SMS_| NT2 9 |i NT2 SCL/ sPcl 4 12C SMC SM5_SCL_R
L~ G\D— A R5922
FREE R59120% 1A\ 2 SMBUS SMC A S3_SGlrs ss s ar 0 06
33850687 S 2
1/ 20w 1/’\%‘)W
PLACEMENT_NOTE=See schenatic for orientation. a0, 201
= SMS_ADDR_SELECT=0 Addr: 0x30(W)/0x31(Rd)
Desired orientation when . SMS_ADDR_SELECT=1 Addr: 0x32(W)/0x33(Rd)
placed on board bottomside (view thru top): NOTE: SDA and SCL have internal pull-ups to VDD IO
+Y/\
+X Front of system
+Z (dn)
4

Circle indicates pin 1 |ocation when placed
in correct orientation

SYNC MASTER=K91 DI NESH SYNC DATE=08/06/ 2010

Di gital Accel eroneter
BTG NOVEET
d} Appl e I nc.
<)
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29 25 24 23 22 20 10 17 7 5. PP3V3_S5

98785 85 82 72 71 70 65 45 39

NOT
ROM

46 19 6

E:

«| CRI TI CAL

a6
a6

SPI_MB CS L

SPI _WP_L

SPI ROM USE_M.B

w

HOLD* is asserted
ignore SPI cycles.

VDD

U6100
64MBI T
sac

SST25V|5r064C

5 SPI

2 SPI

MB M SO (oo 4

SYNC MASTER=K91 BEN
PR T T

SYNC DATE=06/08/201

SPI  ROM

d} Appl e I nc.
®
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I 6 5 4

AUDI O CODEC
CRI TI CAL APPLE P/ N 353S3199
L6201
FERR- 220> OHM PP5V_SO_AUDI O, «
10 a1 20 22 20 10 1 - PPLV5_SO LYY Y L2 . . PPLY5 S0 AUDI O DI G
0402 CRI Tl CAL 161050 51
C672UJ[EOJi Ji (.?61%1; 1 MUEFE[EE WEFLES: 38M PP3V3_S0 D O S
P 189 . PP4V5_AUDI O ANAL OGrr
X351 2 |2 %, CRI TI CAL A P CRI TI CAL
062191/, TPl Balpl ce21a:  |+06213
= 10U§ Cc6218 1 BEH 48y > 1Lé\7’2 o/—: pm— %90 a
s 50 s GND_AUDI O HPAVP V2 toa (0 = Il S T2 - 2058 40% 28 \
PP4V5_AUDI O ANAL OG y ST2PEEY % = 20%
= st ey et Tl WA
R6210 %_‘g)OUF i M N‘HE v\yBBﬁiESSE%?I D VA _REFVA FP VA = GND_AUDI O CODEC <6 57 &1
& TS 29 VBl AS_DAC
%%67K éﬁ 2 2 :gg CRI Tl CAL HPOUT_L| 38 M N LI NE W DTH=0. 30MM M N NECK W DTH=0.20MM AUD HP_PORT_L
%1E 034206 FP 44 _JVHP FILT+ HPOUT_R|_40 M N || NE W DTH=0. 30MM M N_NECK_\W DTH=Q. 200V AUD HP PORT R
5 M N-RENR-W BFEES: 28MY (ﬁ‘l 2 jwe i U201 = = oD -
M NERERR- B?LIIEH%WI CS4Q2:,965 HPREF|_39 M N LI NE_W DTH=Q. 30MV M N_NECK_W DTHEQ. 20MM AUD HP_PORT REF qm
© AUD DM C SDA1 2_|GPI 0O/ DM C_SDAL LI NEQUT_L1+| 35 TP_AUD LOL L_P NCs
SNC:) TP_AUD GPIO 1 12 G:| oru%c S% LI NEOUT L1-| 34 TP_AUD LO1_L_N NC
+NC TP_AUD GPI O 2 14 2 LI NeouT_R1+| 36 AUD LOL RP o coon
s @mAUD_GPIO 3 15 GPl fec} LI NEQUT_R1- | 37 AUD LOL R N _mm 5o 00 _—
o T AUD_SENSE A 13 |SENSE_A LI NEQUT_L2+| 31 AUD L2 L P o o o
M NERESR—W BTFES: 28WM CS4206_FLYP | LI NEOUT_L2- | 30 AUD L2 L N s oo o
LI NEQUT_R2+|_32 AUD L2 R P oo 50 08
M R-kERR-W BFFEES: 288 CCR:'GTZ'ZC‘%L 4 Et:z LI NEQUT_R2- | 33 AUD L2 R N oo o0 0
502 UF 42 |FLYN
\Y M cel AS|_16 AUD_CODEC,_M CBI AS oy o
-LF
CS4206_FLYN L3 v._Ho
Ve 28 CS4206_VCOM 2 .
VN WBHES o | | M REKECR- 4 BHES: 2611
LI NEI N L+ 21 AUD LI _P L -
o 1 r——HDA BIT_CLK 6 JBITOLK LINEIN G | 22 AUD LI _REF .
53 15 (TR HDA_SYNC LI NEI N_R+|_23 AUD LI _P_R am s
R6329 11 | 10_|svne
o 10 oy HDA_SDI NO 1 2 o AUD SDI_R g lspi MG N L+|_18 AUD M C INP_L o
I\é}%\/ 5 _|spo MCI N L-| 17 AUD M C I NN_L %s]
b b¥ | X M N Re[ 19 AUD M C NP Rerma
os 10— HDA_SDOUT 1L QRESET M QN R |20 AUD M C NN R ma
seEptEATSLL '
o I AZ_SPDIF_I N VREF+ ADC|_27 CS4206 VREF_ADC
AUD _SPDI F_OUT_CHI P 48 |spDi F_out = - %
R6212 - =NECK:) :
w© AUD_SPDI F_QUT 1,39 2 omcsal 4 AUD DM C CLK .
= % : -
ho5" DG\D THRM PAD _AGND
~ [ g
N 9 CRI TI CAL CRI TI CAL
cozza’l. I onzes
p— p—" 1
l V2 - R6213
= CASE- Pg CASE- B2- SM %16
jém
o 57 5s GND_AUDI O CODEC \k/ﬂuktﬁgaw BIHER: 3MM
w0 50 55 __GND_AUDI O HPAMP
CRI Tl CAL CRI TI CAL N_LI NE_W DTH=0. 4
L6200 ook weres s | UB200 NEER VL GRS 200 NOTES ON CODEC 1/ 0O
FERP\(ZYZ%OHM VAL TAGESSY MAXSBI0L 4 S DI FF FSI NPUT= 2. 45VRVS
1 2 = <.
» m-_PP5Y_S0_AUDI O s 4V5_REG | N 1l orle PRAVE AUDI O ANAL QGyrr s SE FSI NPUTS 1. 55VRMVE -
P2 snco | e B R L e e
. 040 an 35 52 SHON: = 2.
ARRRELE ;oo PR3RS0 MY ' ap NG 6358 DAC2/ 3 FSOUTPUTSE= 1. 34VRMVB
1/16w
F 1 6200 CRI TI CAL — 1UF
e CB201 | MKW BHE S
2 19¢ f— }L‘;/IUF 202-1
81 XW6200 Tz 1Y
SM Py
1582 4 GND_AUDI O CODEC 56 57 o1
'OLTAGE=0
1 0 2
) Wr\c VAGTER=KO 1 AUDL O SYNC DATE=00/ 30/ 2010
16
ok AUDI O CODEC/ REGULATOR
XW6201
SM N LI NE W DTH=0. D
1 % 2 Ml\[NECK:WDTH:S SSW GND_AUDI O HPANP 44 o6 o0 d} App| e |Inc.
VOLTAGE=0 ®
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LI NE | NPUT VOLTAGE DI VI DER

CODEC RIN = 20K CHVS

NET RIN = 18K OHMS

FC = 8 HZ

VIN = 2VRM5, CODEC VIN = 1.14 VRVS

AUD LI P L 56

AUD LI REF@ s6

CRI TI CAL
R6300 %§§8F0
w0 AUD LI L 1 BIK AUD LI L DIV 2Hu
M N-RER-W BHE: TW J 1_13/&'4\, M N-REN-W BFFE. TW 2l
w02 I
NOSTUFF
R6301" 1 C630
21. 5K —— 820PF
EY S i
ab 2 oo
CRI TI CAL
C6302
3.\3IUF
o (s AUD LI _GND 2\ |s1
(nad grasa j |
'R6303 w»
100 SMA- HF1
%15W
5 SLF
s« - GND_AUDI O OCDEC |
NOSTUFF
R6305" 1 G630
21. 5K —— 820PF
wis Ta
4552 402
CRI TI CAL
R6306 @35
- AU LI R 17 BTk AUD LI_R DIV 2) |1
O W RV BTFE T AN M N R WERHE. TW i
- - _1§¥V - - 10%
hoz AT
SNVA- HF1

WERSR-WEBTE T =2

SYNC MASTER=K91 AUDI O

SYNC DATE=07/12/201

AUDI O LI NE | NPUT FI LTER

d} Appl e I nc.
®
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

R6501
o m-AUD_HP_PORT_L 1A\ 2 AUD HP L w0
5% m EFF EQE—W EEB ggkmﬂ
CRI Tl CAL| 10w ENECS :
500 1 Yokt
0. 1UF L
0T IR6502
X7R- CERM 2 3. 32K
NC _AUD HP_ZOBEL L | y@ﬂ@/
’\v/‘ N:_EEQE:W EES 38%&5001 2402
1/ 16W
Wb,
o so oy-GND_AUDI O HPAMP
R6510*
39
i
4025 1
NC _AUD HP_ZOBEL R | 3RG 3%%2
FRERR- : CRI TI CAL] fow
C85119 ER 2402
ﬁ%;—
XTR: Y R6511
o mm-AUD_HP_PCRT_R 1A\ 2 AUD HP R w0
N W NERERR WY BTFES 38
“%a&F

SYNC MASTER=K91 AUDI O SYNC DATE=07/12/201

AUDI O HEADPHONE FI LTER

ST TN
d} Appl e I nc.
®
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3X MONO SPEAKER AMPLI FI ERS ( SSM2375)
APN: 353S2958

GAIN = +3 DB
1ST ORDER FC (L&R) = ~737 HZ
1ST ORDER FC (SUB) = ~90 HZ

PLACE C8611 CLOSE TO VDD PIN

+ PP5V_S0_AUDI O AMP_L
CRI TI CAL|
CRI TI CAL
1
CRI TI CAL CRI TI CAL C6?71U2F_; 106611
Fere 86062 o C6613 VAN = fgF
0.0027UF TANT X 2 §8¢
o0 sy AUD LCP_|_P 1 mummwri ORI TI CALY 4821 M N_LI NE_W DTH=0. 50 MM
= = 0402 NO TEST=TRUE M N_NECK_W DTH=0. 20 MV
) 19% SPKRCONN_L_OQUT_P -
! 18810 =
CEI6T(I3 oA CRI TI CAL wl_SSMP375I_P BL s our &
Al B! p—
FERR 1000- OHM ee1a o —SSMRAZALN v T M N_LI NE_W DTH=0. 50 W
1 5 i A2lspr GaINA3_[TP LT GAINNC M N_NECK_W DTH=0. 20 MM
o m>—AD LR LN o = == o2 SPKRCONN _L_QUT_N s
0402 NO_TEST=TRUE ! EDGE oD © *0
- éé,f; D
s AUD_SPKRAVP_SHUTDOWN_L 402 3
CRI TI CAL RB?O%OKl
L6601 o
FERR. 1000- OHM 1§§v
s - AUD_GPI O 3 1YY YLz 4022
0402

11—

PLACE C8621 CLOSE TO VDD PIN

w0+ PP5V_SO_AUDI O AMP_R
CRI TI CAL CRI TI CAL
66221, 106621
CRILSA- CRI Tl CAL 47— - Sg}UF
C6623 -~ V2 2 % M N_LI NE_W DTH=0. 50 MM
FERR 1000- OHM 00027 0F TARSE RT CA"U)D 402-1 M N_NECK_W DTH=0. 20 MM
wemm—AUD L2 RP 1{YY Y2 AUDSPKRANP RINP 1|2 SPKROONN R OUT_ Py a0 o
t - 0402 NO_TEST=TRUE JAR éé&gg;ﬂ; | '
i o |l_sswpa7sr p BL e our+| G
CEI6T(I3§AL CRI TI CAL 98 SSMP375R N ALl N our- | B3 M N_LI NE_W DTH=0. 50 MM
FER 1000 oy B854 Mo a2 TP RT G NN | deequemzew .
. E_AULIL&N;WUD;EKBAMD__BLN:N;' p— £oce| B2
0402 NO_TEST=TRUE Jobe Joxsy
50V =
(6]
« _AUD_SPKRAMP_SHUTDOMN_L 02
R6601" 1
10%5 =
1/ 18W
“’{Ezb )
PLAGE 08631 CLGSE TO VDO FIN
w0+ PP5V_SO_AUDI O AMP_R
CRI TI CAL CRI TI CAL
CRI TI CAL CRI TI CAL C66321, 1C6631
L663 6633 100UF —— = Dyt UF
FERR- 1000- OHM 0. 022UF §_2 A)’z“‘ CRI Tl CALY > g M N_LI NE_W DTH=0. 50 MM
) y 51 M N_NECK_W DTH=0. 20 MM
womm—AUD 1O RP 1(YY Y. 2 AUD SPKRAMP SUBIN P 1|2 CASE. bo EPRROONN & s B
0402 NO_TEST=TRUE o5 %% oD © o0 o
25V
X7R P
0402 L SSMP375S P BL|| ns out+ 3 |
E%gécAL cgégscﬁl‘ o SSMP375S N ALl N our- | B3 M N_LI NE_W DTH=0. 50 MV
FERR- 1000- OHM A2 A3 | M N_NECK_W DTH=0. 20 MM
! ' 0. 022UF sor Al TP_SW GAI NNC SPKRCONN S _OUT_N o o0
% AUD 1O R N Y Y AUD_SPKRANP_SUBI NN ool B2 oD
0402 NO_TEST=TRUE o0 g0
5502 o
« _AUD_SPKRAMP_SHUTDOWN L

ISYI\C VASTER=K91 AUDI O SYNC DATE=07/ 12/ 2010

AUDI O SPEAKER AMP

T TN |
d} Appl e I nc. Img.m_lﬂ
®
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M C CONNECTOR
Dual DM C renoved. Added single analog nmic |ike K18.
Sept 21st 2010
AUDI O JACK 1 LO HP JACK, SPDI F TX . .
’ Pl ace this in place of DM C connector J6780
CRI TI CAL
ouT J6780
D e AUD_SPDI F am 78171 0003
FERR: 1000- OHM CRI Tl CAL i
MWEE&W%EB%SW : 0402 : HSMCP o = S1SBI MC N EI P
o ' L6702 oo <on Bl _M C SHIELD L9
pif¥ FERR- 1000- OHM CRI Tl CAL womBL_MCP Bl
At a3 S0 1YY Y L2 HS M C N gy i
60 56 53 51 50 0402 9 O
PR E . _ L670 | TI CAL
APN:. 514-0671 FERR 220 o || A
CRITI CAL 1 2 AUD HP_PORT _REF (g s
CRI TI CAL 0402 4
SPDI F- TXRX- K24 L6701
F-RT-TH FERR- 220- OHM 2. 5A -
Mc. 6 AUD CONNJ1_SLEEVE2 1YY L2 GND_AUDI Q HPAMP (oo 6 =6 DA _MC
DETECT . 5 AUD_CONNJ1_SLEEVEDET M Nk BFEES: 380 0603 CRI Tl CAL bl Mmc CRILCAL CRI TI CAL
SWTCH. 2 AUD CONNJ1_TI PDET L6704 - L6783 J6783
J LEFTo 1 AUD_CONNJ1_TI P W RERESR-W BFFES: 28W FERR- 220- OHM 600- GHV 300MA 78171- 0004
RIGHT, 3 AUD_CONNJ1_RI NG 1(YYY L2 AUD HP_R pry s = AUD K1 2 K nsﬁRT-SM
o, 4 AUD CONNJ1_SLEEVE M NERESR-WY BFFES: B8V 0402 492 A —O
AUDI O —NECR) -2 chl7B'6CAL ba —'\go% L(%Z/LssAf)OMA [0
AT VIN|Z FERR- 220- OHM AUD_DM C_SDAL |~y , CON_DM C_SDA 2o
X B- veo| 2 1YYY L2 AUD HP L " s I} o)
c- a2 R WY BFEES| 287 9402 @ R e ™
OPERATI NG VOLTAGE 3. 3 - 700 D@ _MCTg7
C POF 1 0K, AUD J1_SLEEVEDET R g o N 600- OHM 300MA 0 Lo +——O
10 8w SRR PPOVS SO : T =
p - 9 88 87 84 83 82 79 72 71 0402 =
aamo 2 06700 |+ 06701 76704 2 ORI TI CAL L6 ;
SHI ELD 1 1 CRI Tl CAL 2
Pins L2 g UF L2 U DZ6703 2 6. 8V- 100PF o HEQL90 FERR- 1000~ OHM ORI TI CAL SPEAKER CONNECTOR
2 Y 5 6%V 6. 8V- 100PF 402 : 402% ] 1YY Y L2 AUD J1_TIPDET R yomy
482-1 ?—VLF 402 ORI TI CAL 1 CRI Tl CAL . 0402 CRITI C?_L
1 2 J678
DZ6706 DZ6701
L 6.8V~ 100PF 6. 8V- T00PF 106705 APN: 518S0519 7837 &.9002
402 402 L 1¢ OPF 3 O
1 1 2
4°§M o 50 o oy SPKRCONN_L_QUT_P 1
M N-KENE-W BIEER: 38 W GND _CHASSI S_AUDI O JACK , o o0 50 o > SPKRCONN_L_QUT N 2| —
'OCTAGE=0
—0
XWg701 1l orTica
152 J6782
XW6702 78171-0004
GND PATCH M APN: 518S0521 & RT-
1 % 2 _O
R6701 0 50 s >-SPKRCONN S _QUT_P i
npBee o 596 PKRCONN_S _QUT N 2
X TS FEa S0 o GND_CHASSI S_AUDI Q JACK 1 «fw =« E>-SEKROONN S QUT N o
H IR Mf.lg}é’ o = o my-SPKROONN_R_OUT_N NOSTUFE 4o
B APN: 514- 0635 40 = ST CRITICAL|
R6749 Co783: |2oprs4 +—O
| L =3
6750 AUD_J2_CPT_ouT 1{‘/\/7\/2 AUD SPDIE_IN gy s NOSTUFF NOSTUFF 0‘7’2 2 g,v.
Al S B |
DETECT FOR PLUG TYPE . 5 46%': CRI TI CAL 33PF - - PF
swrcH 2 AUD CONNJ2 TI PDET L6754 sB0 TT R
Jiero 1 ) - FERR- 1000- OHM R 2 —F M
RGT . 3 AUD_CONNJ2 RI NG 1YY Y )L2 AUD LI R gy =
M NERERR-V BHFES: 28WM
g 4 FRECR- - Rt caL L
AUDI O L6756
6 FERR: 1000- OHM
o - apl 7 AUD CONNJ2 TIP 1YY Y L2 AUD LI L oy —_
c- vour}® M REREER-W BFRES: 28W R caL
CPERATI NG VOLTAGE 3. 3 L6758
POE 600- OHVF 300VA
9 AUD CONNJ2_SLEEVE LYY YL 2 AUD LI _GND .,
SHELL | 10 M N;EE&:W BTHES: 58MW 0402
a0 [ CRITICAL |, [6752 -
PI NS 1 E:GIZSO CRITICAL |, 5 32?305.:‘;‘: FERR- 1000- OHM
o }8%’ ESDAIPC%GZI?lBSNE o 402% 1YY Y L2 AUD J2_TI PDET R o -
s MK mne g
CRI Tl CAL
A : Dz6757 ' 820 V- 100PF SYNC MASTER=K91 AUDI O SYNC DATE=09/ 30/ 2010
= % ESDALC5- 1BM2 402 1C6756 F* =007 307
So0882 1 - %gop‘: AUDI O JACKS
: 2 i
GND_CHASSI S AUDI O JACK d} Appl e Inc. M
®
NOTI CE OF PROPRI ETARY PROPERTY:
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o7 76 6 FB_Al 19> H11 | pQai_19/ 51 e - D 97 77 8 —
. FB_Al 20> GLO | pa1_20/ ﬁfsz RASAQ* K23 FB_AO_RAS L - o e FB Bl 20> AK9_InGs1_20/ DQB52 RASBO*| T10 EB_BO_RAS t o
e FB_Al 21> &8 | pa1_21/ DA 53 RASALKLY g FB Al RAS L oo e o o 776 FB Bl 21> A’b; DQB1_21/ DQB53 RasB1f| Y10 g FB Bl RAS L mymyvror
o7 76 FB_Al 22> K9 22/ DA 54 o 77 e FB Bl 22> AVB |DB1_22/ DQB54 | WO FB BO_CAS L 7 07
o D 22/DA 5 CASAO*K20 FB_AO_CAS L 76 o7 N FB_B1 23> AM? Inop1_23/ DQBSS el pver FB_ Bl CAS L
T E-ot s S A casarK? g FB AL CAS L gy oo FB_B1 24> AKL IpgB1_24/ DQBS6 CAsBI AAL0 g FB Bl CAS L o
97 76 6, FB_Al 24> DQAL_24/ 56 07 776 .
EB AL 25> A8 | poa1_2s/ £’57 CsA0_0"K24 g FB AO CS L o o o —_— FB Bl 25> AL4 |pog1_25/ DQBST csBo 0+ P10 g FBBO CSL  mmwow
e &) " " 1+K27 w7 FB B1 26> AMB |pQB1_26/ DQBS8 cseo_1+ 10 s ne
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o7 76 6 FB_Al 28> DQAL_28/ DQA_60 K16 CSBL_1 NC
AL 20> % CSAL_1"o==—X NC R FB B1 29> AP3 |pB1_29/ DQB61L X
o7 76 6 FB DQAL_29/ DQA 61 v uto B £ L
o7 76 6 FB_Al > E6 | pQal_30/ DQA_62 cKkeao| K21 FB_A( E L 76 97 o7 77 6 FB_B1 > DQB1_30/ DQB62 CKEBO, o EB_BO_CKEL 77 07 B
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GPU. WHI STLER NIZ | vew CALRNL mal gl 919 0 FB Al A<8> oD o e GPU CLK_TEST P AKIO |q cresta MAB1_8 o
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FB_CALRN2 L 5% T L
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Poer aliases required by this page U8400 GPU: WHI STLER i s the BOM option called out on ALL Rs and Cs on this page! 39MX32- 1. 25GHZ- MEL
- ZPP1VSR1V35_S0_FB VDD 32MX32- l.BG%SGHZ— MFL oo BoA ae
n: i r i i H24AFR- T2C
Signal aliases required by this page: H5GQL e EB Al A<o> HLL |sao A2 o8l 0|2 FB AL DBl L<O> oo
(e 07 756 FB AQ A<2> e (1 OF 2) o8 0" pE2 EB A0 DBL_L<D> o 07 756 FB Al A<5> K10 |BA1/ AS (12 DBI 1%|PL3 FB Al DBl L<1> 675 07
BOM opti ons provided by this page: 07 75 6 FB AO_A<5> K10 a1/ A5 DBI 1* {P13 FB A0 _DBI L<1> 675 97 e o EB Al A<4> K11 |sa2/ Ad oM T DBI 2+ P13 FB_Al1 DBl _L<2> s 75 o7
GPU: VHI STLER i s the BOM option called out on all Rs and Cs on this page 97 75 6 EM‘#BAZ/M oM T DBI 2* KP13 FB A0 DBI L<3> 675 o7 o 756 FB Al A<3> H10 |ga3/ A3 DBl 3* P2 FB_Al_DBI _L<3> 675 97
a7 75 6 EB_AO_A<3> H10 [BA3/ A3 DBI 3* (P2 FB_AO_DBI _L<2> 675 o7 M OC——p———————CD
100 77 76 75 74 7 _PP1V5_SOGPU_| SNS . EB Al A<7> a r
o 97 75 6 A8/ A7 D EB_Al 1> 6 75 97
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o S & e FB A0 A<6> K5 |11/ A6 DGe| B2 FB A0 DO<3> o o1 iEew el o FBAL CKEL g I3]aker DU E! g FB AL DO4> o s o
e e o 75 —FB A0 _CKE L > I3d oxer Dos| E4 FB_AO 4> 675 o7 402 402 pos| E2 FB Al 6> 675 07
5402 2402 DB E2 FB A0 DQ<5> pgmys s o7 o s FB Al CLK P - J12 |k DQs|_F4 FB Al 5> 675 07
- FB_AO_CLK P - 12 ek DQs| F4 EB AQ 6> 57597 g FB AL CLK N DEETN PN F2 FB Al 7> 675 07
oD pdlET F2 FB_ A0 7> o7 75 > g oK ol °
i EB A0_CLK N - CcK* Q7 575 07 or s y—EB_AL CS L - Cl2dcs DQg| ALL EB Al = 575 07
o e FB A0 CS L G12 |csr DBLALL g FB _AQ_DQ<8> ,pmy 6750 o7 75 FB Al VE L L12 Jyer Dol AL3 FB Al 8> 675 07
M———————-p——
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o EB A0 CAS L 13 casr pQLol Bl FB_AQ 10> 675 07 vrsmm—EB AL RAS L g Gdras poLi| B13 FB_AL 10> 675 07
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2 o775 6 EB AD EDC<0> & epco DQLo| T13 FB_AQ 282 e 97 75 s, FB_Al EDC<1> C13 |epc1 DQeo| N1 FB Al 18> 6 75 o7
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= o7 75 5 FB_AO_EDC<2> R2 |EDcs DQe2| ML FB_AQ 24> 575 07 - peeal M3 FB_Al 16> -
O D3| M3 FB A0 25> 675 97 D4 Us FB Al 31> -
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DQB1| M FB_A( 19> 675 o7
Us400 NC A2MKAZ T SRCHT. NFL ECAMSA =WV -
1. - 675 07
32MX32- 1. 25GHZ- MFL |95 gu FB AD A<8> mysvsor BA Nc[
Do LBeNC H5GQLH24AFR- T2C =aNe
H5GQLH24AFR- T2C
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! & B 6 |: c8467 2 1
@ E1 [ 1 C8464 C8466 |* 1
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Page Not es
Power aliases required by this page Us500 US 0
- PPivsRIVeS_S0_FB VDD 32MX32- 1. 25GHZ- MFL 32MX32- 1. 25GHZ- MFL
BGA
Signal aliases required by this page H5GQLH24AFR- T2C H5GQLH24AFR- T2C
il o7 756 FB B0 A<2> H11 |Bao/ A2 . DBI 0% P2 FB BO DBl L< o5 o 07 756 FB Bl A<2> H11 |sao/ A2 (12 DBI 0% |22 FB Bl DBl L< 675 07
BOM opti ons provided by this page 0 756 FB _BO_A<5> K10 |ga1/ AS ( ) DBl 1+ D13 FB BO DBl _L< o 75 o7 R FB Bl _A<5> K10 |ga1/ A5 DBl 1% D13 FB Bl DBl L< S
(Nog) o6 FB BO A<4> K11 |pa2/ pa oM T DBI 2+ (P13 EB BO DBl L< o 75 o7 97756 EB_Bl_A<4> K11 1BA2/ A4 oM T DBI 2+ P13 EB Bl DBl L< 675 07
97 75 6 EB, A<3> H10 |Ba3/ A3 DBI 3* P2 FB BO DBl L< o 75 o7 97 75 6 MB&/ A3 DBI 3* | P2 FB Bl DBl L< 6 75 07
PP1V5_SOGPU I SNS .
7778 75 74 7 PP1V5_SOGPU_| SNS . e EB BO A<7> K4 |ngs a7 oo A4 EB BO DO-0» o “5775 - o775 6 Eg gi 2<1> :fg A8/ A7 DQ z EB_B1 > 675 07
FB_BO A<1> H5 2 FB_BO 1> 1 1 pomDFBBL A<l> g ™ laa DQY| FB Bl 3> 675 97
1 B0 OS> g B AYAL DQL o7
6R(§Ez)101 16R(§53102 3o FB BO A<0> H4 |ator a0 o[ B4 FB BO DOQ<2> o 6R§53151 6R§53152 peooDEBBLAO> g W ai0/A0 bo2t B4 EB Bl Dtxl- 575 97 D
% Wy e m—FB BO_A<6> - K5 |a11/ A6 DB | B2 FB _BO 3> - 16w 1w T 7°° @%‘—ﬁ“” A6 Degf B2 FB Bl 2> 675 07
Ve L Ve o 75 (y—FB_BO_CKE L > I3 JokEr Dol E4 FB_BO 4> o 75 o7 L E5tF L5t wrsmmFBBL CKEL g  JS4cKEr pou|_E4 FB Bl 6> 675 07
2 2 E2 D E2 FB B1 5> 6 75 o7
DB FB_BO 5> o5 o7 s
o s O FB BO CLK P - 212 | pos| F4 FB_BO 6> - 7 75 (D FB Bl CLK P - 12 Jox DQs| F4 FB Bl 7> 675 07
T FB BO_CLK N o Il o7 | F2 FB_BO 7> o 15 o7 o 75 [T FB Bl CLK N - lgok oQr| F2 FB Bl 4> 675 07
0 75 FB BO CS L Y G2 s pos| ALL EB BO 8> o 75 o7 97 75 EB_B1 L Gl2{cs* DQB| ALl EB_B1 > 6 75 o7
0 75 EB L 112 e poo| AL3 EB > o 15 o7 o7 75 m%‘_uzc\l\ﬁ DQ| AL3 FB Bl 9> 6 75 97
o 75 FB BO CAS L 13 casr pQio| BLL > FB BO 10> D I 07 75 FB Bl CAS L L3 cas* DQLo| B1l FB B1 10> 6 75 o7
» 7 omy_FB_BO_RAS L - ras D1/ P13 gy FB B0 DO<11> 23, 1 o o7 7 EB Bl L Sgrast by B13 EB B1_DO<11> gm0 75 ov
FB BO ZQ 313770 par2| E11 FB_BO 12> P el Eg gi fncz’ J13 17 DQI2l Ell g g  FB Bl DOKI2> ey srs o
FB BO MF I1 N (VE=0) pQu3[ E13 g FB BO DO<13> oy 1 JL M (MF=0) D3| EL3 FB Bl 13> o7 07
R85102%1 FB BO_SEN 710 |sen oLl FLL FB_BO_DO<14> e R85152% FB Bl SEN 10 [sen DQua| F11 FB Bl DO<14> o1 07
4 R8510231 R8503! or 17 1 7> (> FB_RESET L > J2]RESET DQis| F13 FB BO 15> o vs o l,zé:{z'\; R85l%gl R8553" s FB RESET L g  J2JRESET* DQis Eﬁ -—> Eg gi %;? a0 -
VE DQL6| ULl FB_BO 31> 200 A 120 DQL6 > 6 75 o7
201, uzé:\g'\} 1/122%% wroom FBBO ABI L g I+ oqu7|[ UL3 FB_BO 30> e 2 w28 st wrmomFBBL ABL L g J4dapi- poL7| Vi3 FB Bl 22> N
2012 2 DQug| T11 FB_BO 20> 675 07 201, A, o pqQuel T11 FB Bl 21> oo
2 o 75 FB_BO_EDC<0> @ |epoo DO LS gy EB BO_DQ<28> sy o 7s or o7 7s e EB Bl EDC<0> EDCO pQuo| T13 FB_BI 20> 615 07
07 75 6 EB EDC<1> c13 |gpcy Dol N1 EB 25> R 97 75 6, FB Bl EDC<1> €13 |Epc1 DQro| N1 FB Bl 19> 675 07
J_ 0 75 FB BO EDC<3> Ri3 |epce e INE) FB BO DO<26> cpry ¢ s a7 77 s EB Bl EDC<2> RIS Jence DQe1 N3 FB Bl DO<18> gy o5 o
= N FB BO EDC<2> R2 |epcs De2| M1 FB_BO_DO<27> I = 97 75 s, FB_Bl1_EDC<3> R2 |Epc3 DQ2| ML1 FB_B1 16> 6 75 97
DQe3| M3 FB BO 24> o 75 o7 DQe3| ML3 FB Bl 17> -
DQ4| W4 FB_BO 23> 6 75 o7 DQr4| U4 FB Bl 31> 6 75 97
o s FB BO WOLK P<0> D4 weko1 bees| 2 FB_BO_DO<22> o7 a1 o715 FB Bl WLK P<0> D4 ool DQes| 2 EB Bl DO<26> o7 07
. FB BO WCLK N<O> D5 WeKO1* D6l T4 FB_BO 19> o 75 o7 o775 o ry—FB Bl WOLK N<O> _g  DSHwWCKO1* D6l T4 FB_B1 30> o 75 o7
o= D712 qugp  FB B0 DO21> v or b7t 12 EB Bl DQ<29> gy o 75 o
- FB BO WOLK P<1> P4 lwek23 N FB _BO_DO<20> 7756 FB Bl WOLK P<1> P4 w23 Dcesl W FB Bl DO<27> 675 07
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PCl E_VSS_H31
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PCl E_VSS_L31
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PCl E_VSS_N31
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PCl E_VSS_P34
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PCl E_VSS_U34
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PCl E_VSS_V39
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PCl E_VSS_W84

PCl E_VSS_Y34

PCl E_VSS_Y39

VSS_MECH_A39
VSS_MECH_AWL
VSS_MECH_AVB9

GND_A3
GND_A37

usooo0

GND_AA2
FCBGA AAG

a\D_
(8 OF 9) ap_aate

o GND_AA18]
m )_

GND_AA21
GND_AA2

GND_AA26
GN\D_AA28

V\HI STLEI
40NM

GND_AB12

ovT GN\D_AB15

GND_AB17
GND_AB20
GND_AB22

GND_AB24
GN\D_AB27
GND_AC2

GND_ACS

GND_ACL1

GND_AC1

GND_AC16

GND_AC18

GND_AC21

GND_AC2

GND_AC26

GND_AC28

GND_AD9!
GN\D_AD15
GND_ADL17
GND_AD20
GND_AD22

GND_AD24
GND_AD27
GND_AE2

GND_AE6

GN\D_AF10
GND_AF16

GND_AF18
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Power aliases required by this page:

- =PP1VE_GPU_DP_AB

- =PP1vE_GPU_DP_CD

- =PP1VE_GPU_DP_EF

- =PP1VO_GPU_DP_AB

- =PP1vO_GPU_DP_CD

- =PP1VO_GPU_DP_EF

Signal aliases required by this page:

(NONE)

BOM options provided by this page:

((NONE)

AF21 IGND_AF21 S:210]0]0] a\p_F31| F31
AR |eND_AG2 FCBGA a\p_F33| F33
AGE |aND AGS (9 OF 9) oD 2| @
AD Ianp A iR anp_cs|

AGL7 |GND_AGL7 7 s anD_Hol HO

AR0 |anp AR0 vz G\D_J2| J2

AR2 |aNp_AGR2 E < a\D_Je| J6

AHZ; GND_AH21 G\D_J8 Jg
Al 327
S onr i

AJ10 Ianp_AJ10 GND_K14| K14

AJ1L lanp_AJ11 a\D_L2| L2

A28 |eND_AJ28 G\D_L6[ L6
AK7_|aND_AK7 a\Np_L11f L1l

AKLL |GND_AK1L G\D_L17| L17

AK3L IGND_AK31 aND_L22| L22
AL2 |GND_AL2 G\D_L24| L24
ALG IGND_AL6 ap_mL7| M7
AL8 oD ALs D2 M2

ALLL IGND_AL1L G\D_p4| M4

ALL4 IGnD_AL14 GND_Ne| N2

ALL7 |eND_AL17 aND_Ns| N6

AL20 IaND_AL20 a\D_N16| N16

AL23 IeNp_AL23 a\D_N1g| N18

AL26 IaND_AL26 G\D_N21| N21

AL32 IGND_AL32 G\D_N23| N23
AMD oD, Ane a\D_ne6| 26

AMLL |GND_AMLL a\D_Re| R2

AMBL IGND_ANMBL GND_Re| R6
AN2_|GND_AN2 G\D_R15| RLS
ANG IGnD_ANG G\D_R17| RL7
ANB |GnD_ANS GND_R2o| R20

ANLL |GND_ANLL aD_Rez| R22

ANSO IGND_ANBO G\D_Re4| R24
AP7_|GND_APT G\D_R27| RR7
AP9 |anD_APY o T11[ T11

AP11 IGND AP11 G\D_T13| T13
AR5 |GND_ARS G\D_T16| T16
B7 lanp_B7 a\D_T1g| T18
B9 |anp_B9 a\p_T21| T21
Bll Ianp B11 G\D_T23| 123
B13 |anp_B13 G\D_T26| 126
B15 |anp_B15 G\D_z| W2
B17 lanp B17 a\D_us| WO
B19 |anp_B19 NG/ Gpf_UL3
B21 |anp_B21 G\D_u15| ULS
B23 |a\p_B23 anp_u7| Y7
B25 |anp_B25 aND_Uzo| W20
B27 |anp_B27 aND_Uz2| W22
B29 |GnD_B29 GND_Ua| W24
B31 |anp_B31 G\D_U27| Y27
B33 |a\p_B33 ao_vii| Vil
Cl lanp_c1 NG/ anpf V13
39 leNp_c39 a\D_vie| V16
ES lanp E5 o _vig| V18
E35 |anp_E35 aNp_ V21| V21
F7 | F7 GND_V23| V23
F9 lanp_Fo G\D_v26| V26
F11 lanp F11 G\D_vie| V2
F13 |anD F13 GND_vs| V6
F15 lanp_F15 G\D_Y15| Y15
F17 |enD F17 GND_Y17| Y17
F19 Ianp_F19 GN\D_Y20| Y20
F21 |anp F21 G\D_Y22| Y22
F23 |anp_F23 GN\D_Y24| Y24
F25 lanp_F25 anD_v27| Y27
F27 e\ F27 GND/ PX_EN_AL21 NC
F29 |anp_F29
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89 86 81 73 8 PM ALL_GPU PGOOD NL_|pL25A g g
7271 54 5
7o r—PEX CLKREQ L PL IPL25B | B 8 8 BE B 8 5 B8 oo ao|mihsl PV NO STUFE
(Tiel/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) 5 5 05 65 & 5 & 3\ E@‘ 1R9675
a0 6 6 6 66 6§ 6 6 35 oy
s
o N M o o bx i 402
519905530 % 363 ¢ PP3V3_SO ml tEEEEGLGLREBE 2
Eldddadeds NO STUFF .
= RERO L VARY SYNC_DATE=087 03/ 2010
'R9670 JTAG GMUX_TDI ., JTAG GMUX_TDO., J—- = S
Hoow G aphi cs MJUX ( GMUX
220 ngggpsé e sstnggBPEé P D
QX VSYNC ,up WP scwsss_lk" scwsss_lk" ! d} Appl e Inc.
(= = ®
- “ .
ROG05 2[c¥ ) s[a* sl o ALL_SYS_ PWRGD NOTI CE OF PROPRI ETARY PROPERTY:
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6

393587 6
63 62 49 48

PPBUS SO LCDBKLT FET

d} Appl e I nc.
®

MOSFET FDC638APZ
CHANNEL P- TYPE
CRITI CAL RDS( ON) 43 nOhm @. 5V
706 LOADI NG 0.715 A (EDP)
FDOB38APZ_SBMS001
SSOT6- HF PPB W | KLT, 88 100
3 AME-93729/-0467 © \“/"OC‘TE%%\QN B;Tr/wo 35"Mn THERE 1S A SENSE RESI STOR BETWEEN
PPBUS G3H 1 2 PPBUS SO LCDBKLT FUSEB : PPBUS_SW LCDBKLT_PWR *C9797 AND C9799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
™M N_LI NE WDITH=0. 4_nm AND PPBUS_SW BKL * PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE.
603- HF {\/AQN;X%\SI g{/&o 25 m i b ON THE SENSOR PAGE *LCD_BKLT_PWM SHOULD BE AVWAY FROM BOOST Cl RCUI T
porTam 13R(§)17K88 C8782 i - T d oA VA 0] PLACE_NEARELO701. 2: 3nm
g %ﬁggv XERT ® 101 86 CRI Tl é:AL
2402 3BUH OMHM 9/ }
LODBKIT EN DY PPBUS SW BKL PPBUS SW LCDBKLT_PWR PLACE_NEAR=U9701. A5: 3mm PPVOUT SO LCDBKLT .
1217AS ZSM
01§§: ?27[,"1—'3 e TRUE RB16 60G %7%6 1 A ‘5
2
PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm CERM PLACE NEAR—D9701 25
LCDBKLT_EN_L J_ PLACE_NEAR=D9701. 2: 3mm "
- = PLACE_ NEAR@Z? n lP Rg_mm. D1: 3nm = B
SSI\/BNl?SEAP l% -+ L §§??1E% 220
60 ‘gz 2 gp5M ! QM
" T %50t s 7 PP3V3_ S0 PPV W LCDBKLT_EB 2 .
oo my—LCD_BKLT EN | TUHBRBRBEBRS PLACE NEAR_U%% _71 PLACE_NEAR=C9797. 1: 5nm
]%%"2__
BKL VSY'\C_R M N NECK W DTH=0. 075 mm
25 [T BKLT PLT RST L NO S—I—UF-
975439755 il
, Nl , il 10F
It 3 & o
- GVUX_VSY! (fil-HFF (i%é? f@FF VD]OVL7EXD ViIN
2
1 ||2 BKL_FLTR 0 s op [25 BUMP- MG a1
W regay A S ET by
mgs3 M N_NECK_W DTH=0. 075 nm | BKL I SEI-B3 | seT 8 - A5 PLACE_NEAR=W9701. E5: 10mm 1 2 LED REI_URN 1 o 8
SMBUS_PCH CLK 1 2 By M N_NECK_W DTH=0. 075 mm BKL_FSETB4 B
93 61 47 41 30 28 26 23 16 357 Y M: }AIMNNECKWDTH:() 075 mm BKLSoL b8 FSET E
i m =
s ey SNBUS, PCH DATAR, 2 b M N AFCCW OTien 075 BRL_SDA o1 o —  omif2 BRLLSEN BKLT: PEOD
Addr: 0x58( W)/ 0x59( Rd)M: g - _ Ellét EI\\II\Mﬁg PV aur (E:g §2L__I S?[::Nél PLACE_NEAR=U9701. D5: 10mm ; g LED RETURN 2
. PPBUS _SW LCDBKLT_P MV = s E2 BRL_T SENG = o'fin PP HReCko 20" in
o RORL [RII5  roce soemademP AL S iar | ol el BREZTSERR —-
R9 ;30 4 M:]lg flﬁ}é‘/ o o E‘ E‘ BKLT: PROD
. LCD BKLT PWM1 > 1462 g g za PLACE_NEAR:UQ701;T:15: 10mm 4 LED RETURN 3
Q/ - ©20 mm i - 120 mm
Mibgw __l |:O4 = | 3l 219 BOTTOM Mjbg
Tz %(M 1ILED:22. TmA BKLT: PEOOD
<4 F an:g 62%%\7 PLACEMENT_INOTE=Keep away firom noi se nodes(E4, Al, A2, B1, |B2 [pin PLACE_NEAR:LB?OIHE?: 10nTn1 LED REI—URN 4
see spic T > GND._BKL SGAD i R = T
1582 ]
BKLT: PRCD
Al _0 = Rg 21
I LED:369/ RI et PLACE_NEAR=W9701. E2: 10mm 1 LED REI'URN 5
(EEPROM shoul d set EN_|I _RES=1) - 230" b - 220
- "
BKLT: PEOZD
PLACE_NEAR=W9701. E1: 10mm 1 g 2 LED REI'URN 6
- - 20 i % w - ©20mm
sorrou M3l
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON OO K AN DATE=0n 2o 200
103S0198 | @s fH N FLIM 1/16W 10. 2 OHM 0. 1, 0492RSW17, R9718, RI719 BKLT: ENG | 10.2 ohmresistors for current El H GF H
103S0198 | s, fH N FLIM 1/ 16W 10. 2 OHM 0. 1, 0402,ROM20, R9721, R9722 BKLT: ENG | measur enent on LED strings. ac I g Nt | ver
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GPU Rai | Sequenci ng PCH SO PWRGD

Wi S“teh GfuI [& ui res rdail_s to come
lil;) I(BI;u 363\/0 o ng oraer: '\D STUFF D
2) GDUTlcore PP3V3 S5 R9863
3) GPU_1.0V 98768%65%73%73776%48 %874 8o PP3V3 S0 1 /\/y\/2
- 23 22 20 19 18 17 16 12 7 6
4) GPUL BV; GOORS 1.5/1. 35V SEEEEiEEL 1 i
5 -
P3V3GPU_EN 8 87 72 P3V3GPU_EN P3V3GPU_EN R9O950* 1C9950 202
89 87 71 — —_— — —_ @ 71 87 89 UF
= VAKE_BASE=TRUE — ]%§ 8:%
a0 87 81 GPUVCORE_EN 89 87 81 GPUVCORE_EN __ GPUVCORE_EN o1 57 89 ,% 16w 2
= VAKE_BASE=TRUE — o> 402,
a0 87 86 P1VOGPU_EN 89 87 86 P1VOGPU_EN __ P1VOGPU_EN 56 87 80 £
— VAKE_BASE=TRUE — o= 74LVC2Q08GT
. 8
PLACE_NEAR=U9500. 27: 7mm SQOrs33
... PLV5FB1V8GPU R EN R9931 o7 72 41 22 ry—ALL_SYS PWRGD iy
e U995Q~ PM_S0_JPGOCD
__ 83 s7P1V5FB1VBGPU R _EN A O, e wPIVBFBLEN P1VSFB_EN . . CPU MVP PGOOD 2 o8
= VARE BASESTROE A% NEBASETRE — B [mmvg g 7ALVC2G08GT -
RO932 sy 2 5 SOT833 R919K62
P PLACE_NEAR=U1800. p12: 7
1 > 402 80 71| PLVBGPU_EN __ P1V8GPU_EN - = P m U995Q3_SYS PWVROK R 1 ,vy\/z PM PCH SYS PWROK @ 7 23
5% = © 08 51{‘5"\9,
i 1 C9932 4 hok
402 —L— 0. a70F 0. 47UF
PLACE_NEAR=U7880. 2: 7nm . 8%, I
- 2 &3 wer 2 53 v SMC_DELAYED_PWRGD NO STUEE
402 402 4 35
NO STUFF NO STUFF PLACE_NEAR=U1800. L22: 5. 54mm
'R9961
L 0
= 5%
1/16W
M- LF
2402 C
R9%60 -
2 — PM PCH PWROK 1715 40

EXT GPU PWRGD Pul | up
Unused PGOOD si gnal

565351 50 33 98 97 PP3V3_SO
333336 381517 16 127 ¢
4574774030 38 353323726 25
HaRBBRBHEES
R9990* B
100K
59
1/ 16W
CLE
4025

PLACE_NEAR=UB000. AH16: 7nmm

89 87 86 81 73 8 [TR) PM ALL GPU PGOOD

CPUI WP_AXG PGOCD Yan 4

—
89 87 86 81 73 8 (TR PM ALL GPU PGOOD =

@873 81 86 87 89
89 66 1P _DDRREG PGOCD
PM_ALL_GPU_PGOOD VAKE_BASE-TRE
MAKE_BASE=TRUE go 71 _TP_P1V5S3RSO RAMP DONE TP_P1V5S3RS0_RAMP_DONE @ 71 89
- MAKE_BASE=TRUE _—
_—

80 67 85 51 73 5 (T PM ALL GPU PGOOD
TP_DDRREG PGOCD T o6 0

SYNC MASTER=KO1 NARY SYNC_DATE=087 03/ 2010 A

Power Sequenci ng EG PCH SO

—
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®
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4

CPU Si gnal

Constraints

VEI GHT

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘GA;:"
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE| =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7 ML 7ML
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

VEI GHT

CPU_VCCSENSE

*

25 ML

P

CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2 CPU_VI D * 0.457 MM 2
CPU_COWP * 20 ML 2

CPU_I TP * =2: 1_SPACI NG 2

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

SOURCE: Cal pel | a SFF DG (DG 407364_v1.5),

PCl - Expr ess

Section 2.8

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@;:‘
PCI E_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
CLK_PCI E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
PCI E * =3X_DI ELECTRI C 2 PCI E TOP, BOTTOM| =4X_DI ELECTRI C 2
CLK_PCI E * 20 ML 2

i npedance.

CPU Net

Properties

6917

6917

917

917

6917

6917

6917

6917

10 16

10 16

6917

10 19 44

10 17

10 17 29

10 23 25

10 23

10 23

9 23

9 23

10 17

10 45 67

10 19 23

10 19

10 16

10 16

16 23

16 23

23

10 23

10 23

10 23

10 23

10 23

10 23

10 23

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—Dv_s2N PCl E_85D PCIE DM _S2N P<3: 0>
oM _s2n PCl E_85D PClE DM _S2N N<3: 0>
oM s PCl E_85D PClE DM _N2S P<3: 0>
DM s PCl E_85D PCIE DM _N2S N<3: 0>
CO—EDL_DATA PCIE 85D PCIE EDI _DATA P<7: 0>
[O—EDL_DATA PCl E_85D PCIE FDl _DATA N<7: 0>
[ CcPU 508 CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI 1L SYNC<1. . 0>
DM _Cl K100M CIK PCIE 90D| AK PCIE DM _CLK100M CPU P
= CIK PCIE 90D| GK PCE DM _CLK100M CPU N
[ CPU 50S CPU_AGTL EDI _| NT
O—CRU BEl CPU 50S PClE CPU_PECI
CO—BMSINC CPU 50S CPU_AGITL PM _SYNC
CO—BMMEM PURGD CPU_50S CPU_AGITL PM_MEM PWRGD
CO—XDE_CPU PWRGOD CPU 50S cPy I TP XDP_CPU_PWRGD
[CO—XDP_BDRESET | CPU 50S cPy | TP XDP_DBRESET L
O—XDE_PROY_| CPU 50S cPy | TP XDP_CPU PRDY_L
O—XDE_PREQ | CPU 50S cPy | TP XDP_CPU PREQ L
CO—CRU SM RCOVP CPU 27PAS CPU_CONP CPU_SM_RCOVPO
CO—CRU SM RCOVP CPy 27PAS CPU_COVP CPU_SM RCOVP1

)_SM RCOVP. CPU 27PAS CPU_COVP CPU_SM_RCOVP2
OO—BUCGEG CPU 50S cPyU I TP CPU CFG<11..0>
»>—CBUCEG CPU 50S cPy I TP CPU CFG<17.. 16>
CO—CBU CATERR | CPU 50S CPU_AGTL CPU_CATERR L
m CPU 50S CPU_AGITL CPU PROC SEL_L
D CPU 50S CPU_AGITL TP_CPU VIT_SELECT s
CO—CRULPROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L

) | CPU 50S CPU_AGITL CPU_PWRGD
O BM.IHRMIRIP_| CPU 50S CPU 8M L PM THRMIRI P_L
O—XE_ A K CPU K PCOE 90D| QK PAE | TPCPU _C1 K100M P
O—XDE_ A K CPU K PCOE 90D| QK PAE | TPCPU _C1 K100M N
O—XDE_AK PCH K PCOE 90D| QK PAE | TPXDP_CI K100M P
O—XDE_ QK PCH K PCOE 90D| QK PAE | TPXDP_CL K100M N
X aKITp K PCOE 90D| QK PAE XDP_CPU CLK100M P
OO XP aKITp K POE 90D| QK PAE XDP_CPU CLK100M N
= CPU 555 CPU 8M L CPU PSI _L
[CO—BM.DERSLPVR CcPU 508 CPU_AGTI PM _DPRSLPVR
D CPU 27PAS CPU_CONP CPU_PEG COWP N
[ CPU 27PAS CPU_COVP CPU_PEG RBI AS
ODo—ceucaw CPU 27PAS CPU_COVP CPU_COVP3
Do—ceucawe CPU 27PAS CPU_COVP CPU_COMP2
Do—ceucawe CPU 27PAS CPU_COVP CPU_COMP1
Do—ceucawe CPU 27PAS CPU_COVP CPU_COMPO
O—X 1Dl CPU 50S cPy I TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy I TP XDP_CPU_TDO
X I CPU 50S cPy I TP XDP_CPU_TMS
O—XDE_TICK CPU 50S cPy I TP XDP_CPU_TCK

>_TRST_| CPU 50S cPy I TP XDP_CPU TRST L
CO—XDE_EPM CPU 50S cPyU I TP XDP_BPM L<3. . 0>
CO—XDE_EPM.L CcPU 508 cPy I TP XDP_BPM L<7..4>
OO—(ESB CPURST L) |cpy s0s CPU LTP XDP_CPURST_L
i CPU_55S CPU 8M L CPU_VI D<6. . 0> N
= CPU_50S CPU_AGITL CPUI WP_| MON
[CO—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
[CO—CPU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
[CO—CRUL VCCSENSE CPU 27P4S CPU_VCCSENSE | CPU VCCI OSENSE P 12 69
[CO—CRU VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE N 12 69
CO—CRULVCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE P
CO—CPU_VCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE N
D CPU 27P4S cPU VCCSENSE | CPU VCC VAL SENSE P
[mraY CPU 27P4S cPU VCCSENSE | CPU VCC VAL SENSE N
CPU 27P4S CPU VCCSENSE | CPU AXG VAL SENSE P
[l CPU 27P4S CPU_VCCSENSE | CPU AXG VAL SENSE N
[ CPU 555 CPU 8M | GFX_VI D<6. . 0>
[CO—BM.DPRSLPVR CcPU 508 CPU_AGTL GFX_DPRSL PVR
[ CcPU 508 CPU_AGTI GFX_VR_EN
D CPU 50S CPU_AGTL GEXI WP_| MON
(- PCl E_85D PClE PEG R2D P<7..0>
[ PCl E_85D PClE PEG R2D N<7.. 0>
[O—BEGRD PCl E_85D PClE PEG R2D C P<7..0>
[ PCl E_85D PCIE PEG R2D C N<7.. 0>
[O—BEG 2R PCIE_85D PO E PEG D2R P<7..0>
[ PCl E_85D PCIE PEG D2R N<7.. 0>
[ PCl E_85D PCIE PEG D2R C P<7..0>
[ PCl E_85D PCIE PEG D2R C N<7. . 0>
[ CPU 50S CPUMID CPU_VI DSOUT
[ CPU 50S CPU VID CPU VI DSCLK
[ CPU 50S CPUVID CPU_VI DALERT L

SYNC_DATE=087 00/ 2010
—

ISYI\C MASTER=K92 M_B
CPU Constraints
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8 7 6 5 4

Menory Bus Constraints Menory Net Properties

ALLOW ROUTE e NET_TYPE
PHYSI CAL_RULE_SET LAYER ON LAYER? M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP ELECTRI CAL RAI NT SET PHYSI CAL SPACI NG
MEM 37S B =37_OHM SE|  =37_OHM SE =37_OHM_SE =37_OHM_SE =STANDARD =STANDARD > evaax YR e MEM A CLK P<5. . 0> e
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD o MEMA G K MEM 72D MEM CLK MEM A CLK N<5..0> 61128
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF O MEMA CNTI MEM 37S MEM CTRL MEM A CKE<3..0> 611 26
= O MEM A CNTL MEM 37S MEM CTRI MEM A CS L<3..0> 61126
MEM 50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD NN A CNTL NN 278 P VEM A ODT<3. 0> e
MEM 85D * =85_OHM DI FF | =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF MEM A CND NEM 40S, VEM OMD MEM A_A<15..0> 1126
S— l:l: NEM A_OMD MEM 40S MEM QMDD MEM_A_BA<2. . 0> oo
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT O MEMA QD MEM 40S MEM CMVD MEM A RAS L 611 26
" — = O MEMA D MEM 40S MVEM CVD MEM A _CAS L 61126
MEM CLK2MEM =4: 1_SPACI NG A O MEMA D MEM 40S NEM CAD MEM A VE L 1126
MEM CTRL2CTRL . =31 1_SPACING ? I O MEM A DQ BYTEQ VEM 50S MEM DATA NMVEM A _DQ<7. . 0> 61127
MEM_CTRL2MEM * =2.5: 1_SPACI NG ? CO—MEM.A_DQ BYTE] MEM 50S MEM DATA MEM A DQ<15. . 8> 611 27
" E— A P O MEMA_DQ BYTE2 MEM 50S MEM DATA NMEM A DQ<23. . 16> 611 27
MEM. C =1.5:1_SPACI NG M O MEMA_DQ BYTE3 MEM 50S MEM DATA NMEM A DQ<31. . 24> 511 27
MEM_CND2NMVEM * =3: 1_SPACI NG ? CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32> 611 26 27
" E— P CO—MEMA_DQ BYTES VEM 50S MEM DATA NMEM A DQ<47. . 40> 61127
MEM_DATAZDATA =1.5: 1_SPACING : MEM A_DQ BYTE6 MEM 50S MEM DATA NMEM A _DQ<55. . 48> 611 27
— [— LA L L
MEM_DATA2MVEM * =3: 1_SPACI NG ? O MEM A DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56> 61127
VEM_DQS2NEM * =3: 1_SPACI NG 2
MEM _20THER * 25 M LS 2
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM
MEM CLK MEM _CTRL * VEM CLK2VEM MVEM_CVD MEM_CTRL * MEM_CVD2MVEM O MEMA DGRO NEM 85D MEM DQS MEM A _DQS_P<0> o112
MEM 85D MEM DS MEM A_DQS_N<O> 611 27
MEM CLK MEM CVD . MEM CLK2MEM MEM CVD MEM CVD . MEM CVD2 VD MEM A_DQS1 MEM 85D VEM DG MEM A _DQS_P<1> 1127
MEM _CLK MEM _DATA * VEM CLK2VEM MEM_CMD MEM _DATA * VEM CND2VEM O MEM A_DGEL MEM 85D MEM DQS MEM A DQS N<1> o112
= = O MEM A DGS2 MEM 85D MEM DCS MEM A_DQS_P<2> 611 27
MEM CLK MEM DGS . MEM CLK2MEM MEM CVD MEM DGS . MEM CVD2MVEM O MEM A DQS? MEM 85D MVEM DOS MEM A _DQS N<2> 1127
_ _ O MEM A DGS3 MEM 85D MVEM DCS MEM A_DQS_P<3> 611 27
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET LA MEM 85D VEM DS MEM A DQS N<3> 611 27
= = MEM A DQSA MEM 85D MVEM DCS MEM A_DQS_P<4> 611 27
MEM_CTRL MEM_CLK * MEM_CTRL2NMEM MEM_DATA MEM_CLK * MEM_DATA2NEM = MM A Dora NEM 85D MM DO VEM A DOS N<4> o
MEM _CTRL MEM _CTRL * MEM CTRL2CTRL MEM _DATA MEM _CTRL * MEM _DATAZMVEM O MEMA DS MEM 85D MEM DQS MEM A_DQS_P<5> o1 27
O MEM A _DGSS MEM 85D MEM DQS MEM A DQS N<5> 6 11 27
MEM _CTRL MEM_CVD * MEM_CTRL2MEM MEM_DATA MEM_CVD * MEM_DATA2NEM o NEM 85D MM DO VEM A DOS_P<6> I
— — O MEMA _DQS6 L L
MEM _CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA LA MEM 85D VEM DS MEM A_DOS_N<6> 611 26 27
== = O MEM A DGs? MEM 85D MVEM DCS MEM A_DQS_P<7> 611 27
MEM_CTRL MEM DQS * MEM_CTRL2MEM MEM_DATA MEM_DQS * MEM_DATA2NEM MM A Doz NEM 85D MM DO VEM A DOS N<7> o
=== === O MEMEB AK MEM 72D MEM O K MEM B_CLK P<5.. 0> 511 28
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET : VEM B CLK VEM 72D MEM CL K 'VEM B G_K ’\KS } O> 611 2
VEM DQS MEM GLK . MEM DQS2VEM MEM GLK - . MEM 2CTHER O MEMB_CNTI MEM 37S NEM CTRI MEM B_CKE<3..0> 6112
MEM _DQS MEM_CTRL i VEM_DQS2NEM MEM_CTRL i i MEM _20THER O MEMB CNL MEM 37S MEM CTRI MEM B CS L<3..0> 611 28
= e O MEMB NI MEM 37S MEM CTRI MEM B_ODT<3. . 0> 511 28
MEM_DQS MEM_CVD * MVEM_DQS2MEM MEM_CVD * * VEM_20THER == =
== e O MEMEBE QD MEM 40S NEM CAVD NMVEM B_A<15. . 0> 511 28
MEM_DQS MEM_DATA * VEM_DQS2MEM MEM_DATA * * VEM _20THER = v an MM A0S S VEM B BA<2 . 0> o
MEM DS MEM DS * VEM DQS2MEM MEM DS * * VEM 20THER CO—MEMB QD MEM 40S NEM OMD MEM B _RAS L o120
- MEM B_CMD MEM 40S MEM CNVD NVEM B_CAS L
Need to support MEM *-style wildcards! = Y M A08 -y NEM B VE L :: :
DQ DM si gnal s shoul d be matched wi thin 0.508nm of associ ated DQS pair. O MEM.B_DQ BYTEQ VEM 50S MEM DATA NVEM B_DQ<7. . 0> 611 27
DQS intra-pair matching should be within 0.127mm no inter-pair matching requirenent. O MEM B DQ BYTE1 MEM 50S MEM DATA MEM B _DQx15. . 8> 6 11 27
DQS to clock matching should be within [CLK-12. 7nmmj and [ CLK+25. 4mmj . O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16> 61127
CLK intra-pair matching should be within 0.127mm inter-pair matching should be wi thin 0.508mm CO—MEM B DQ BYTE3 MEM 50S MEM DATA VEM B_DQ<31. . 24> 511 27
CONTROL signals should be matched within [CLK-12. 7mj to [CLK+0.0mj of CLK pairs. O MEM B DQ BYTE4 MEM 50S MEM DATA MEM B_DQ<39. . 32> 61127 28
A/ BA/ CVD signal s should be matched within [CLK-12.7m] to [CLK+12.7mmj of CLK pairs. O MEM B DQ BYTES MEM 50S MEM DATA MEM B_DQ<47. . 40> 61127
DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric. O MEM B DQ BYTEG MEM 50S MEM DATA VEM B _DQ<55. . 48> 611 27
Maxi mum | engt h of any signal fromdie pad to SODI MM pad is 139.7mm from procesor ball to SODI MM pad is 114.3nmm O MEM B DQ BYTE? MEM 50S MEM DATA MEM B_DQ<63. . 56> 61127
SOURCE: Cal pella SFF Platform DG, Rev 1.5 (#407364), Section 2.2
O MEM B DGO MEM 85D MVEM DCS MEM B_DQS P<0> 611 27
AB_| MEM 85D MEM DS MEM B_DQS_N<O> 61127
O MEM B _DGSI MEM 85D MEM DCS MEM B_DQS P<1> 611 27
o MEM B_DGSI MEM 85D MEM DCS MEM B_DOS N<1> 611 27
O MEM B DGS2 MEM 85D MEM DCS MEM B_DQS_P<2> 611 27
O MEM B_DGS2 MEM 85D MEM DCS MEM B_DOS _N<2> 611 27
O MEM B _DGs3 MEM 85D MEM DCS MEM B_DQS P<3> 611 27
O MEM B _DGs3 MEM 85D MEM DCS NVEM B_DQOS N<3> 611 27
O MEMB DOs4 MEM 85D VEM DS VEM B_DQS_P<4> 611 27
O MEM B DOs4 MEM 85D MVEM DCS MEM B_DQS _N<4> 611 27
O MEM B _DGss MEM 85D MEM DCS MEM B_DQS P<5> 611 27
O MEM B _DGss MEM 85D MEM DCS NVEM B_DQOS N<5> 611 27
O MEM B _DGs6 MEM 85D MEM DCS MEM B_DQS P<6> 61127 28
MEM 85D MEM DCS MEM B_DQOS _N<6> 61127 28
\EM B DOR? \EM AED \EM DR MVEM B DOS P<7> o SNC VASTERCKIS VOB SYNC_DATE=04/ 27/ 2010
= "
O MEM B_DGs? MEM 85D MEM DCS MEM B_DOS N<7 611 27 |\/En’DI’ y OOHSt r ai nt S
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Digital Video Signal Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NIMUM LI NE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TYPE
DP_85D * -90_OMDIFF| =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF ELECTRI CAL_OONSTRAINT_SET |  PHYSI CAL SPACI NG
LVDS_85D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
D2 AUX CH DP_85D Dspiaypert | DP 1G AUX CH P 17 83
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT O AUX CH DP_85D DisPLAYPORT [ DP 1 G AUX CH N 817 83
DI SPLAYPORT =4: 1_SPACI NG 2 DI SPLAYPORT | TOP, BOTTOM| =4: 1_SPACI NG 2 O\ 1GAaK LVDS 85D L\VDS LVDS IG A LK P 18 87
I 4 R LS 1GA QK LVDS 85D LVDS LVDS IG A CLK N 18 87
LVDS R 4 1_SPACI NG ? i TP, BOTTOM 4: 1_SPACI NG ? CO—LVDS 1 G A DATA LVDS 85D LVDS LVDS | G A DATA P<2..0> ;54
- O—LVDS LG A DATA LVDS 85D L\VDS LVDS | G A DATA N<2..0> 54
SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193 S _Lvns 16 A paras LvDs_asD o NC_LVDS | G A DATAP<3> _ ..
CO—LVDS 1 G A DATA3 LVDS 85D LVDS NC LVDS | G A DATAN<3>
H CO—LVDS 1 G B DATA LVDS 85D LVDS LVDS |1 G B DATA P<2..0> ;54
SATA I nt er f ace COﬂSt ral nt S O—LVDS 1G B DATA LVDS 85D LVDS LVDS | G B DATA N<2..0> 4
PHYSI CAL_RULE_SET LAYER ALLON RAUTE | 3 N MUM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—SATAHD R2D SATA_90D SATA SATA_HOD R2D G B e
- ON LAYER? i s SATA_90D SATA SATA_HDD R2D C N 16 41
SATA_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D P 6 a
N ~ _ _ _ _ _ = SATA_90D SATA SATA HDD R2D N 6 a
SATA_37SE =37_OHM_SE =37_OHM_SE =37_OHM_SE =37_OHM SE =37_OHM_SE _37_01M_$E,, » 3? SATA D0 200 ATA 80D AT SATA FDD R2D UE P "
SATA_50SE * =50_OHM_SE =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE ey SATA 90D SATA SATA HDD R2D UF N "
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 16 a1
— I [ SATA_90D SATA SATA _HDD D2R N 16 41
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | ViEI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT [CO—SATA_HDD 2R SATA_90D SATA SATA_HDD D2R C P 6 a1
. e . T SATA_90D SATA SATA HDD D2R C N 6 a
SATA issisaisoisao| =51 1_SPACI NG ? _ SATA TOP, BOTTOM|  =5: 1_SPACI NG ? l:: SATA om0 ATA_s0D AT SATA ODD R2D G P o
SATA_| COMP i 15 ML ? [ SATA_90D SATA SATA OOD R2D C N 16 a1
[CO—SATA 0D R2D SATA_90D SATA SATA _ODD R2D P 6 a1
= SATA_90D SATA SATA_ODD R2D N 6 m
SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193 [CO—SATA QDD 2R SATA_90D SATA SATA _ODD D2R P 16 a1
[ SATA_90D SATA SATA ODD D2R N 16 a1
[CO—SATA_ DD 2R SATA_90D SATA SATA ODD D2R UF_P 6 a1
[ SATA_90D SATA SATA _ODD D2R _UF_N 6 a1
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:’{
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STANDARp _ oy BCH_SATAG_| CONP | saTa sose SATA Lcovp | PCH SATA3COVP .
USB_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF . | | SATA_37SE SATA_| COVP. PCH_SATAI COVP 16
O USB HUE1_Lp USB_85D USB USB _HUB1 _UP P 18 24
e = D USB_85D USB USB_HUB1_UP_N 16 24
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D_LEB HUB? UP. USB_ 85D USB USB HUB2 UP P 16 24
UsB lstasansosio| =4 1_SPACI NG 2 UsB TOP, BOTTOM|  =4: 1_SPACI NG 2 s - USE_85D USE USB_HUB2_UP_N 1o 24
USE REl AS N 15 ML P [CO—USB EXTA USB_85D USB. USB _EXTA P 24 a2
- _ [ USB_85D USB USB_EXTA N 24 a2
O USB_EXIR USB_85D USB USB_EXTB P 24 42
= USB_85D USB USB_EXTB_N 24 a2
CO—USB EXTC USB_85D USB. USB _EXTC P o 2
[ USB_85D USB. USB EXTC N o 20
SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193 O USB_CAVERA USB_85D USB USB _CAMERA CONN P 6 a1
D USB_85D USB USB_CANMERA _CONN_N 6 31
O USB BT USB_85D USB USB_BT P 24 31
[ USB_85D USB USB_BT_N 24 3
CO—USB_TPAD USB_85D USB. USB_TPAD P 24 52
= USB_85D USB USB_TPAD N 24 52
OB IR USB_85D USB USB IR P 24 43
[ USB 85D USB USB IR N 24 43
CO—PCHUSB RBIAS | PCH USB RBIAY USB RBIAS PCH USB RBI AS 18
[Z>—USB T29A USB_85D USB USB_T29A P s 24
— USB_85D USB USB_T29A N s 24
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LPC Bus Constraints

PCH Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
CLK_LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
LPC * 6 ML 2
CLK_LPC * 8 ML 2

SMBus |

nt erf

ace Constraints

PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SMB_50S B =50_OHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
SMVB * =2x_DI ELECTRI C 2

HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:’{
HDA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
HDA * =2x_DI ELECTRI C 2

Constraints

SI O Si gnal

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT

CLK_SLOW * 8 ML 2

SPI I nt

erfac

e Constraints

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

SPI_55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING |  WEI GHT
SPI * 8 ML 2

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OO—LBCAD LPC_50S LPC. LPC AD<3..0>
O LPC_ERAME | L PC 50S LPC LPC FRAME L
CO—LBC RESET | L PC 50S LPC LPCPLUS RESET L
[CO—BCHLEC A KO CKIPC50S OKIPC LPC CLK33M SMC R
[ CKIPC50S COKIPC LPC CLK33M SMC
= CKIPC50S OKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK

,_PCH_ , 50S SVB SMBUS_PCH DATA
[CO—SMBUS PCH 0 O K SMB_50S SMB SM._PCH 0_CLK

> PCH _0_| , 50S SVB SML_PCH 0_DATA
CO—SMBUS PCH 1 QK SMB_50S SMB SM._PCH 1_CLK
CO—SMBUS PCH 1 DATA  SMB 50S SVB SML_PCH 1_DATA
O HABRT AK HDA_50S HDA HDA BIT_CLK
= HDA_50S HDA HDA BIT_CLK R
[O—HDA SWNC HDA_50S HDA HDA_SYNC
= HDA_50S HDA HDA_SYNC R
O HDARST | HDA 50S HDA HDA RST R L
D HDA 50S HDA HDA RST L
[O—HDA SDINO HDA_50S HDA HDA_SDI NO
[ HDA 50S HDA AUD SDI _R
CO—HbA SDaUT HDA 50S HDA HDA SDOUT
D HDA 50S HDA HDA SDOUT_R
OO—SBLaK SPI _55S SPI SPI _CLK R
[ SPl_55S SPI SPI _CLK
CO—SBL_Mx! SPl_55S SP| SPI_MOSI _R
= SPl_55S SPI SPI _MOSI
O—SBLMSs0 SPl_55S SPI SPI _M SO
O—SBL_cs0 SPl_55S SPI SPI_CSO R L
[ SPl_55S SPI SPI _CSO_L
i PCl E_85D PCIE PCl E ENET_R2D P
[ PCl E_85D PCIE PCl E ENET_R2D N
[O—BCLE ENET_R2D PCl E_85D PCIE PCIE ENET_R2D C P
[ PCl E_85D PCIE PClE ENET_R2D C N
[CO—PCLE ENET 2R PCIE 85D PCIE PCl E_ENET_D2R P
[ PCl E_85D PClE PCl E_ ENET_D2R N
[ PCl E_85D PClE PClE ENET_D2R C P
[ PCl E_85D PCIE PCl E ENET_D2R C N
i PCl E_85D PCIE PCl E AP_R2D P
[ PCl E_85D PCIE PClE AP_R2D N
CO—PCLE AP R2D PCl E_85D PClE PCILE AP R2D C P
D PCl E_85D PClE PCIE AP R2D C N
[O—BCLE AP 2R PCl E_85D PClE PCl E_ AP_D2R P
[ PCIE_85D PCIE PCl E_AP_D2R_N
[ PCIE_85D PCIE PCl E_FW R2D P
[ PCl E_85D PClE PClE FWR2D N
[O—BCQE EWRD PCl E_85D PClE PCE FWR2D C P
D PCl E_85D PClE PCILE FWR2D C N
[OO—BCE EWM®R PCl E_85D PCIE PCl E FW D2R P
[— PCl E_85D PCIE PCl E FW D2R N
[ PCl E_85D PClE PCE FWD2R C P
[ PCl E_85D PCIE PClE FWD2R C N
= K PCOE 90D CIK POE PCl E_CLK100M PCH P
= K PCOE 90D G K POE PCl E_ CLK100M PCH N
[»—BCE QKIOOM 129 K PCOE 90D G K POE PCl E_ CLK100M T29_ P
= K PCOE 90D CIK POE PCl E_ CLK100M T29_ N
= K PCOE 90D CIK POE PCH CLK96M DOT_P
=T K PCOE 90D G K POE PCH CLK96M DOT_N
K PCOE 90D CIK POE PCH CLK100M SATA P
> K PCOE 90D CIK POE PCH CLK100M SATA N
CcPU 508 QK POE PCH CLK14P3M REFCLK
flRns CPU 50S AKPOE PCH CLK33M PCl | N
[O—BCLE G KI00M K PCE 90D CIK POE PEG CLK100M P
D K PCOE 90D CIK POE PEG CLK100M N

- A _ X . PCl E_ CLK100M ENET_P
[ K PCOE 90D CIK POE PCl E_ CLK100M ENET_N
[CO—BCLE QLKI00M AP K PCOE 90D CIK POE PCl E_ CLK100M AP_P
[ K PCOE 90D CIK POE PCl E_ CLK100M AP_N
CO—BCLE_QLKI0OM EW K PCOE 90D CIK POE PCl E_ CLK100M FW P
[ K PCE 90D CIK POE PCl E_ CLK100M FW N

- A a4 X . NC PCl E_CLK100M EXCARD
[ K PCOE 90D G K POE NC PCl E _CLK100M EXCARD
[»—BCE 129 RD PCl E_85D PCIE PClE T29_R2D C P<3..0>
[@»—BCE 129 RD PCl E_85D PCIE PClE T29_R2D C N<3..0>
PCLE T29 R2D PCl E_85D PCIE PCl E T29_R2D P<3..0>
[»—BCLE 129 RD PCl E_85D PClE PCl E T29_R2D N<3.. 0>
PCIE T29 2R PCl E_85D PCIE PCl E T29_D2R P<3..0>
PClE_T29_[2R PCl E_85D PCIE PCl E T29_D2R N<3.. 0>
[»—BCLE 129 2R PCl E_85D PCIE PCl E T29_D2R C P<3..0>
[ PQE_T29_2R PCl E_85D PCIE PCl E T29_D2R C N<3..0>

6 16 44 46 87

6 16 44 46 87

6 25 46 87

18 25

25 44

6 25 46

16 23 26 28 30 41 47 61 88

16 23 26 28 30 41 47 61 88

16 47

16 47

16 47

16 47

16 56
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CAESAR |V (Ethernet) Constraints

Et her net Net

Properties

SQURCE: Broadcom 5764- DSO4- RDS Page 38

FireWre Interface Constraints

PHYSI CAL_RULE_SET LAYER &L%E%’TE M NIMUM LI NE WOTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ENET_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
ENET_3X * =3:1_SPACI NG ?
SQURCE: Broadcom 5764- DS04- RDS Page 38
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
ENET_CR B =3X_DI ELECTRI C ?
SOURCE: Attila Farkas Email - 8/2/10
CAESAR |V (Et hernet PHY) Constraints
PHYSI CAL_RULE_SET LAYER &L%E%’TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ENET_100D * =100_cHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
ENET_MDI * 0.6 W ?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

=110_CHM DI FF

=110_CHM DI FF

=110_OHM DI FF

=110_CHM DI FF

ALLOW ROUTE
PHYSI CAL_RULE_SET LAYER R-OAER M NI MUM LI NE W DTH
FW 110D * =110_o Dl FE =110_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
FW.TP * =3: 1_SPACI NG ?

TV
ELECTR CAL_OONSTRAI NT_SET PHYS) AL sPaci NG
D ENET_50. ENET. BCMB764 CLK25M XTALI
[— ENET_50 ENET. BCMB764 CLK25M XTALO
: ENET_50. ENET. ENET RESET L
: ENET_NDI ENET_100D ENET_NDI ENET_MDI__P<3..0>
[— ENET_100D ENET_NDI ENET_MDI _N<3. . 0>
CR_DATA_AQ ENET_50. ENET_CR SDCONN_DATA R<7..0>
[ —R-Datas0 ENET_50 ENET_CR SDCONN_CMD R
[D—=ax ENET_50 ENET_CR SDCONN_CLK R
5y CR_DATA_AQ ENET_50! ENET_CR SDOONN_DATA<7. . 0>
[ID—=-Datas0 ENET_50 ENET_CR SDCONN_CMVD
D —=ax ENET_50 ENET_CR SDCONN_CLK
R ax ENET_50 ENET_CR SDCONN CLK R L 32
FireWre Net Properties
TV

ELECTR CAL_OONSTRAI NT_SET PHYS) AL sPAci NG
@ EW PO_TP EW 110D EW TP NC FW TPAP
m EW PO_TP EW 110D EW TP NC FW TPAN
EW PO_TPE EW 110D EW TP NC FW TPBP
E EW PO_TPE EW 110D EW TP NC FW TPBN
EW P1_TP EW 110D EW TP FW PORT1 TPA P
E EW P1_TP EW 110D EW TP FW PORT1 TPA N
@ EWP1_TPE EW 110D EW TP FW PORT1 TPB P
EWP1_TPE EW 110D EW TP FW PORT1 TPB N

Port 2 Not Used

6 38 40

38 40

6 38 40

6 38 40

38 40

38 40

38 40

38 40

SYNC _DATE=08/ 03/ 201d
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Di spl ayPort Signal Constraints T29/ DP Net Properties

NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page. NET_TYPE
. . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
T29 I 2C SI gnal ConSt rai nt S _ 129 R T29DP_80D. T290P T29_R2D P<0> s 84
PHYSI CAL_RULE_SET LAYER AFOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP O—R29 R T29DP 80D T29DP T29 R2D N<O> 6 o4
T29_1 2C_558 * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD | m— 1;2—22] Izgg—igg Izgz $§g gg E;iz Lo
— g T29DP_80D T290P T29_R2D C F P<1..0> 84
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ T29DP_80D T20DP T29 R2D C F N<1..0> 64
29 1 2C . —2x DI ELECTRI C P 29 R0 T29DP_100D T29DP T29 D2R C P<0> 6 84 85
_ — ’ O T29_2R0 T2opP_100D | T29DP T29_D2R C N<O> o 8485
. . 129 2RI T29DP_100D T29DP T29_D2R C P<1> 6 84 85
T29 SPI Signal Constraints = _Te_mm: Trome 1000 | Toamp T29_D2R C Nel> o os
PHYSI CAL_RULE_SET LAYER ALLON ROUTE |\ NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI Fovy | — 12900 1000 1290P T29DPA D2RL_AUXCH P 6 85
b OV LAYER? VARY GAP | DIFFPAIR NECK GAP = To90p 1000 | T20mp T29DPA_D2R1_AUXCH N oo
T29_SPI _55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD :STANDARD o = To90p 80D Toamp DP SDRVA M. C P<3..0> oo
— [ T29DP_80D T29DP DP_SDRVA M._C N<3..0> s 84
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ T29DP 80D T20DP DP_SDRVA M._R P<3..0> 64
T29 sPI . —2x DI ELECTRI C P = T29DP 80D T20DP DP_SDRVA M._R N<3..0> 84
= — - [O—DE_SDRVA_ M _EVEN T29DP 80D T29DP DP_SDRVA M._P<2..0: 2> 6 84 95
- - O DB SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._N<2..0: 2> 6 84 95
T29/ DP Connector Signal Constraints = e sbmam oo | Toare aon | Toame DP SDRVA M P<3. . 1:2> .,
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE |\ \i MM LINE WOTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FEPAI R PRI MARY GAP | DI FFPAI R NECK GAP o e SRVA M _ODD 12900 80D 1290P DP_SDRVA M._N<3..1:2> o4
- ON LAYER? bl [CO—DE_SDRVA_AUXCH T290P_80D T290P DP_SDRVA_AUXCH P ”
T29DP_80D * =80_CHV DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF O—DR_SDRVA_AUXCH T29DP 80D T290P DP_SDRVA_AUXCH N 84
T29DP_100D * =100_0HM DI FF| =100_OHM DI FF | =100_OHM DIFF | =100_OHM DIFF | =100_OHM DI FF | =100_OHM DI FF g Izzz—igg Izgz g g%ﬁ ﬁ&& g z ot
0
[ T29DP 80D T29DP T29DPA M._P<3. . 0> 6 84 85
= T29DP 80D T290P T29DPA M._N<3. . 0> o 84 85
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WG SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WG | — 12900 80D 1290 T29DPA M._C P<3..0> 84 85
- ' i ~ s T29DP_80D T29DP T29DPA M__C N<3. . 0> 50 55
T29DP * =5x_DI ELECTRI C 2 T29DP TOP, BOTTOM| =7x_DI ELECTRI C 2 fa— T29DP_80D T2oDP DP_A EXT_AUXCH P o o5
[ T29DP 80D T290P DP_A EXT_AUXCH N 84 85
SOURCE: Bill Cornelius’s T29 Routing Notes 2o e T2a0p_ 800 . T29 ROD P<2> _
D29 R T29DP_80D T290P T29_R2D N<2>
D I29 Ra T29DP 80D T290P T29_R2D P<3>
129 RDa T29DP 80D T290P T29_R2D N<3>
= T29DP_80D T290P T29_R2D C F_P<3..2>
[ T29DP_80D T290P T29_R2D C F _N<3. . 2>
D120 R T29DP_100D T290P T29_D2R C P<2>
O—R29 R T29DP_100D T29DP T29_D2R _C N<2>
O I29 2R3 T29DP_100D T290P T29_D2R C P<3>
D129 2R3 T29DP_100D T290P T29_D2R C N<3>
D T29DP_ 100D T290P T29DPB_D2R3_AUXCH P
[ T29DP_100D T29DP T29DPB_D2R3_AUXCH N
i T29DP 80D T290P DP_SDRVB_M._C P<3..0>
[ T29DP 80D T29DP DP_SDRVB_M._C N<3..0>
= T29DP 80D T29DP DP_SDRVB_M._R P<3..0> ol sed on dual 't host
[ T29DP 80D T290P DP_SDRVB_M._R N<3..0> y u ual - po osts.
CO—DB2_SDRVE M _EVEN T29DP 80D T290P DP_SDRVB_M__P<2..0: 2> o5
CO—D2 SDRVE M _EVEN T29DP 80D T290P DP_SDRVB_M._N<2. . 0: 2> o5
o2 SDRVB M _aDD T29DP 80D T290P DP_SDRVB_M._P<3. . 1: 2>
O SDRVB M _aDD T29DP 80D T290P DP_SDRVB_M._N<3. . 1: 2>
O DE_SDRVE_AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH P
[O—DE_SDRVE_AUXCH T29DP 80D T290P DP_SDRVB_AUXCH N
D T29DP 80D T290P DP_SDRVB_AUXCH C P
[ T29DP 80D T290P DP_SDRVB_AUXCH C N
i T29DP 80D T290P T29DPB_M._P<3. . 0>
= T29DP 80D T290P T29DPB_M__N<3. . 0>
[ T29DP 80D T290P T29DPB_ M._C P<3..0>
- [ T29DP 80D T29DP T29DPB_M._C N<3. . 0>
T29 |1 C Net Properties = T2000 sOD | Toamp DP_B_EXT_AUXCH_P
NET_TYPE = T29DP_80D T290P DP_B EXT_AUXCH N
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG -
[ DP_85D DisPLAYPORT | DP.T29SNKO M._C P<3..0> ¢4
" DP_85D DisPLAYPORT | DP.T29SNKO M. _C N<3..0> ¢4 1
[O—DR_T29SNKO M DP_85D DisPLAYPORT | DP.T29SNKO M. P<3. . 0> .
O —DR_T29SNKO_M DP_85D DisPLAYPORT | DP.T29SNKO M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C P 633 78
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C N 633 78
> 0_AUXCH DP_85D DI SPLAYPORT | DP.T29SNKO_AUXCH P 6 33
> Q_AUXCH DP_85D DlsPLAYPORT | DP.T29SNKO _AUXCH N .
i DP_85D DisPLAYPORT | DP_T29SNK1 M._C P<3..0> ¢4
D DP_85D DisPLAYPORT | DP_T29SNK1 M. _C N<3..0> ¢4
CO—DR_T29SNKI M DP_85D DisPLAYPORT | DP.T29SNK1 M. P<3. . 0> .
[CO—DR_T29SNK1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. N<3. . 0> .
= DB 850 Dl splAvPoRT | DP_T29SNK1_AUXCH C P -
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C N 633 78
[O—DB_T29SNK1_AUXCH DP_85D DisPLAYPORT | DP.T29SNK1 AUXCH P .
O—DR_T29SNK1_AUXCH DP_85D DI SPLAYPORT | DP.T29SNK1_AUXCH N 6 33
[ DP_85D DispLAYPORT | DP_T29SRC M._C P<3. . 0>
DP_T29SRC M._C N<3..0> . . .
g ::2:2 g:: i:x DP T29SRC AUXCH C P Only used on hosts supporting T29 video-in
[ DP_85D pispLAayport | DP.T29SRC AUXCH C N
= P ETS L2C 12950 e SYNG. VAT ER=120 REE SYNC. DATE=10/ 167 2010
" T29 12C 558 | T29 12C 12C T29_SDA 33 a7 84 ML
O I29.SPl_aK T29 SPI_55S | T29 SpI T29_SPI _CLK 33 T29 CbnSt ral nt S
129 SPl_ME T29 SPI 535S | T29 SpI T29_SPI _MOSI 33 D
o129 SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO 33 d} Appl e I nc.
O—29.SPl_CS | T29 SPI 535S | T29 SpI T29_SPI _CS_L a3 ®
[ T29DP 80D T290P T29_R2D C P<3..0> 56 33 84 NOTI CE OF PROPRI ETARY PROPERTY:
S paesn fowe TR b LR REHERTL A AT e
T29DP_100D T20DP <3..0> 68 33 84
= Toore 100 | Toare T29 DPR Ne3.. 0> L |1 TO M NTAL I TH S DOCUNENT [N Cone Dence 105 OF 132
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%NE M NI MUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W™ 0.1 W™

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

. SMC_A_S3_! | SMB50S SMB SMBUS_SMC A _S3_SCL 6 31 48 a7 53 54
. SMC_A_S3_! | SMB50S SMB SMBUS _SMC_A_S3_SDA 6 31 48 a7 53 54
. SMC_ B_SO_ | SMB_50S SMB SMBUS SMC B SO_SCL 44 47 50

L SMC B SO |svg s0s  fswve | B DA 44 47 50

. SMC_0_S0_. | SVB_50S SMB SMBUS_SMC 0_SO_SCL 6 31 a4 47 50 79
. SMC_0_S0_. | SVB_50S SMB SMBUS_SMC 0_SO_SDA 6 31 a4 47 50 79
_SMC_BSA_ lsMpsos  [sww 0 | SMBUS SMC BSA SCL =~ cwawees
,_SMC._BSA_ | SMB_50S SMB SMBUS _SMC BSA_SDA 6 a4 a7 62 63
SMC NG s sos S\ SMBUS_SMC_MGMIT_SCL 4a 47 100
Vol _ | SMB_50S SMB SMBUS _SMC_MGMT_SDA 44 47 100

SMBus Char ger Net

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

CO—CHER Csl 1TOl DI EEPAIR CHGR CSI _P 63
[ 1TOl DI EEPAIR CHGR CsSlI _N 63
[O—CHER €SO 1TOI_DI EEPAI R CHGR CSO P 63
D 1TOl DI EEPAIR CHGR CSO N 63

SYNC MASTER=K18 M._B

TTILE

SYNC DATE=04/27/ 2010

SMC Constraints

TR RN we: |
d} Appl e Inc. Img.m_lﬂ
<)
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GDDR5 FB A Net Properties

GDDR5 Frane Buffer Signal Constraints
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
GDDR5_45R50SE * =50_OHM SE =50_OHM_SE =50_OHM_SE 12.7 WM =STANDARD =STANDARD
GDDR5_45SE * =45_CHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
GDDR5_80D * =80_OHM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
GDDR5_CLK * =5x_DI ELECTRI C 2
GDDR5_CMD * =2x_DI ELECTRI C 2
GDDR5_DATA * =3x_DI ELECTRI C 2
GDDR5_EDC * =7x_DI ELECTRI C 2
Digital Video Signhal Constraints
PHYSI CAL_RULE_SET LAYER CA,IQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
DP_85D * =85_CHM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
LVDS_85D * =85_CHM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM | =4x_DI ELECTRI C 2
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM | =4x_DI ELECTRI C 2

LVDS intra-pair matching should be 0.127 mm
Di spl ayPort/ TMDS i ntra-pair matching should be 0.127mm
DI spl ayPort AUX CH intra-pair matching should be 0.127mm  Max | ength 330.2mm
Max | ength of LVDS/ Di splayPort/TMDS traces:

13 inches.

SQURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanmily GPU DG 04202-001-v04.

Pairs should be within 0.508mm of entire channel.
Inter-pair matching should be wi thin 2.54cm

Max Length 241.3mm

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL seaane
[O—EBAL_OK GDDRS_80D GDDRS_ QLK FB AO_CLK P 75 76
[OO—EBA0 K GDDRS_80D GDDRS_ QLK FB _AO_CLK N 75 76
[O—EBAL OK GDDRS_80D GDDRS_ QLK FB Al _CLK P 75 76
OD—EBALaK GDDR5_80D GDDR5_QI K EB_A1_CLK N 576
D—EBs o | coors 4spsosE | coors o [ FB AO A<8. . 0> 67578
OD—EBa o | cooRs 4srsosE | cooRs o [ FB AL A<8. . 0> 675 78
O—EBa on | cooRs 4sme0sEl Goors oo | FB AO_ABI L 67576
—EBa o | cooRs 4smsosE|cooes oo | FB AL ABI L 675 78
OD—EBs o | cooRs 4smsosE|cooRs oo | FB A0 RAS L 778
o—EBa o | cooes 4sesosEcooRs oo | FB AL RAS L 778
D—EBsan | cooRs 4smsosEcoors oo | FB A0 CAS L 778
OO—EBAaan | conRs 4smsosE | aooRs avn | FB A1 CAS L 778
D—EBs o | cooes 4sesosE|cooes oo [ FB A0 WVE L 778
OD—EBa o | cooRs 4sesosE|cooRs oo [ FB AL WE L 75 76
O—EBa on | cooRs 4sme0sEl Gors oo | FB AO _CKE L 776
—EBa o | cooRs 4smsosE|cooes oo | FB AL CKE L s
O—EBs o | cooRs 4sesosEcooes oo [ FB A0 GS L 778
OD—EBAaL oD | cooRs gseeosElaore ovn [ FB A1 CS L 70
[O—EB_AQ_EDCD GDDR5_45SE GDDRS_EDC. EB_AO0_EDC<0> 575 76
[ —EB_AQ_EDC1 GDDR5_45SE GDDRS_EDC. EB_AO0_EDC<1> 75 76
> —EBAQ_EDC2 GDDR5_45SE GDDRS_EDC. EB_AO0_EDC<2> 575 76
Z>—EB_AQ_EDCE GDDR5_45SE GDDRS_EDC. EB_AO0_EDC<3> 75 76
= —EB_Al_EDXD GDDR5_45SE GDDRS_EDC. EB_Al_EDC<0> 575 76
D —EBAL_EDXC1 GDDR5_45SE GDDRS_EDC. EB_Al_EDC<1> 575 76
»—EBAL_EDC2 GDDR5_45SE GDDRS_EDC. EB_Al_EDC<2> 575 76
[O—EB AL EDG GDDR5_45SE GDDRS_EDC. EB_Al_EDC<3> 675 76
3 AQ_DBI _| | GDDRS_45SE chors pata | FB_AO_DBI _L<0> 6 75 76
[>—EEAQ DRI L1 GDDR5_45SE chors pata | FB _AO_DBI_L<1> 75 76
CD—EBAQ DRI 12 GDDR5_45SE chDrs pATA | FB_AO_DBI _L<2> s 75 76
- A0_DBI_ | GDDRS_45SE chors pata | FB_AO_DBI _L<3> o 75 76

C—EBAL DRI 1O GDDR5_45SE chors pata | FB A1 DBl _L<0> 575 76
CD—EBAL DAL L1 GDDR5_45SE chors pata | FB A1 _DBI_L<1> s 75 76
C»>—EBAL DRI 12 GDDR5_45SE chors pata | FB A1 DBl _L<2> s 75 76
[ EB AL DA 13 GDDR5_45SE chors pata | FB A1 DBl _L<3> 575 76
[O—EB_AQ_ WL KO GDDRS_80D GDDRS_C\VD FB_AO0_WCLK P<0> 6 75 76
[O—EB_AQ WL KO GDDRS_80D CGDDRS_CMD FB_AO0_WCLK N<O> 6 75 76
[O—EBA0 Wil K1 CGDDR5_80D CGDDR5_C\VD FB AO_WCLK P<1> 6 75 76
[O—EBAQ_WOLKI GDDRS_80D GDDRS_C\VD FB_AO0_WCLK N<1> 575 76
[O—EBAL W KO GDDRS_80D GDDRS_CMVD FB_Al_WCLK P<0> 6 75 76
[O—EBAL W KO GDDRS_80D CGDDRS_CVD FB A1l _WCLK N<O> 675 76
[O—EBAL WO KI GDDRS_80D GDDRS_CMVD FB_Al1_WCLK P<1> 575 76
[O—EB AL WO K GDDRS_80D GDDRS_C\VD FB_A1_WCLK N<1> 575 76
CO—EB-A0_DQBYTFO | GDDRS_45SE conrs_pata | FB_AO_DQO<7. . 0> o 75 76
CO—EBA0_DQBYTF1 | GDDRS_45SE chors _pata | FB_AO0_DQ<15. . 8> o 75 76
O FEB A0 DQBYTE2 | GDDRS 45SE coprs_pATA | FB_AO_DQ<23. . 16> 675 76
CO—EB-A0_DQBYTE3 | GDDRS_45SE conrs_pata | FB AO_DQ<31. . 24> o 75 76
CO—EB-ALDQBYTFO | GDDRS_45SE chors pata | FB A1 _DQ<7. . 0> o 75 76
[O—EB_AL_DQ BYTE1 | GDDR5_45SE chDRs DATA | FB_Al1_DQ<15. . 8> 675 76
[O—EBALDQEYTE2 | GDDRS 45SE copRs_DATA | FB_Al_DO<23. . 16> 675 76
[O—EBALDQEYTEZ | GRS 45SE copRs_DATA | FB_A1_DO<31. . 24> 675 76
[O—EBAB RESFT GDDR5_45R50SE | GDDRS_CMVD FB_RESET_L 75 76 77

MUXGFX Net Properties

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine

OD—L\sAaK LVDS 85D LVDS LVDS A CLK P 83 87
OD—L\Ds A aK LVDS 85D LVDS LVDS A CLK N 83 87
[O—LVDS A DATA LVDS 85D L\VDS LVDS A DATA P<2..0> 3 87
[O—LVDS A DATA LVDS 85D L\VDS LVDS A DATA N<2..0> 3 87
OD—L\Ds B aK LVDS 85D LVDS LVDS B CLK P 83 87
OD—L\Ds B aK LVDS 85D LVDS LVDS B CLK N 83 87
[O—LVDS_B DATA LVDS 85D L\VDS LVDS B _DATA P<2..0> 3 87
[O—LVDS B DATA LVDS 85D LVDS LVDS B _DATA N<2..0> 83 87
[ LVDS 85D LVDS LVDS CONN A CLK F P o 82
[ LVDS 85D LVDS LVDS CONN A CLK F_N 6 82
D LVDS_85D LVDS LVDS CONN B CLK F P 6 82
[ LVDS 85D LVDS LVDS CONN B CLK F_N 6 82
[ LVDS 85D LVDS LVDS CONN A CLK P 82 83
[ LVDS 85D LVDS LVDS CONN A CLK N 82 83
[ LVDS_85D LVDS LVDS CONN A DATA P<2..0> 652 s
[ LVDS_85D LVDS LVDS CONN A DATA N<2..0> 6528
[ LVDS 85D LVDS LVDS CONN B CLK P 82 83
[ LVDS 85D LVDS LVDS CONN B CLK N 82 83
i LVDS 85D LVDS LVDS_CONN_B_DATA P<2..0> 6528
[ LVDS_85D LVDS LVDS CONN B DATA N<2..0> 6528

GDDR5 FB B Net Properties

78 79

78 79

78 87

78 87

78 87

78 87

78 79

78 79

78 87

78 87

78 79

78 79

78 84

78 84

83 84

83 84

8 78 83

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
O EBBO_ QK GDDRS_80D GDDRS_ QLK FB_BO_CLK P w5 77
CO—EBB0LOK GDDRS_80D GDDRS_ QLK FB_BO_CLK N w5 77
CO—EBEBLOK GDDRS_80D GDDRS_ QLK FB_Bl_CLK P 75 77
O—EBBlL AK CGDDR5_80D CGDDR5_C1 K FB_Bl1_CLK N 75 77
_B0_ | coDRs_45R50SE | eoors avp | FB BO_A<8. . 0> o 75 77
CO—EBEBL QD GDDRS_45R50SE | GDDRS_CWVD FB_Bl_A<8..0> 575 77
B0 cooRs_4sRs0sE | cooes_ avn | FB_BO_ABIL_L om0
CO—EBEBL QD GDDRS_45R50SE | GDDRS_CWVD FB_Bl_ABI L 75 77
L B0_ | coprs_45Rs0SE | aoors avp [ FB BO _RAS L 75 77
[O—EBEBL QD GDDRS_45R50SE | GDDRS_CWVD FB Bl _RAS L 75 77
L B0_ | coprs_45Rs0SE | aoors avn [ FB BO_CAS L 75 77
O—EBEBL QD GDDRS_45R50SE | GDDRS_CWVD FB B1_CAS L 75 77
_BO_ | coDRs_45R50SE | eoors avp | FB BO_WE L 75 77
CO—EBEBL QD GDDRS_45R50SE | GDDRS_CWMD EB_Bl1_WE L 75 77
B0 GDDRS_45RS0SE | aooRs_avp | FB_BO_CKE L -
CO—EBEBL QD GDDRS_45R50SE | GDDRS_CWVD FB Bl _CKE L 75 77
_BO_ | coDRs_45Rs0sE | eoors avp | FB BO_CS L 75 77
O—EBBL QD CGDDR5_45R50SE | GDDRS CMVD FB_B1_CS L 75 77
CO—EB_B0_EDCD GDDR5_45SE GDDRS_EDC. EB_BO_EDC<0> 575 77
[=T>—EB_B0_EDCI GDDR5_45SE GDDR5_EDC FB_BO_EDC<1> 6 75 77
C»—EB_B0_EDC2 GDDRS_45SE coprs_Epc | FB_BO_EDC<2> 675 77
=»—EB_B0_EDC3 GDDR5_45SE GDDRS_EDC. EB_BO_EDC<3> 575 77
Cm>_EA_B1_EDon conRs_asse | aooes_enc | FB_B1_EDC<0> o757
CD—EB_B1_EDC GDDRS_45SE coprs_Epc | FB Bl EDC<1> 675 77
C>_Ee_B1_Enc2 cooRs_assE | aooes e | FB_B1_EDC<2> o757
CO—EBB1_ED3 GDDR5_45SE GDDRS_EDC. EB_B1_EDC<3> 675 77
- B0_DBI_ | GDDRS_45SE chors pata | FB_BO_DBI _L<0> o 75 77
D—EB_B0 DAl 11 GDDR5_45SE chors pata | FB_BO_DBI _L<1> 675 77
B_BO_DB chbRs DATA | FB _BO_DBl _L<2> 675 77
chors pata | FB_BO_DBI _L<3> 75 77
chors pata | FB_B1_DBI _L<0> o 75 77
chors pata | FB_ Bl _DBI_L<1> o 75 77
chors pata | FB_B1 DBl _L<2> o 75 77
OO EBB1 DAl 13 GDDR5_45SE chors pata | FB_B1 DBl _L<3> 575 77
CO—EB_BO WO KO GDDRS_80D GDDRS_C\VD FB_BO_WCLK P<0> 675 77
CO—EB_BO WO KO GDDRS_80D GDDRS_C\VD FB_BO_WCLK N<0O> 675 77
CO—EBB0 Wil KI GDDRS_80D GDDRS_C\VD FB_BO_WCLK P<1> 675 77
CO—EBB0 WO K GDDRS_80D GDDR5_CMVD FB_BO_WCLK N<1> 6 75 77
[O—EBBL Wi Ko GDDRS_80D coprs_ovp | FB Bl WCLK P<0> 675 77
CO—EBBlL WO KO CGDDR5_80D CGDDR5_C\VD EB_B1_WCLK N<O> 675 77
CO—EBEBL WKl GDDRS_80D GDDRS_CMVD FB_Bl1_WCLK P<1> 575 77
CO—EBEBL VKl GDDRS_80D GDDRS_C\VD FB_Bl_WCLK N<1> 675 77
CoO—EB_BODQBYTFO | GDDRS _45SE conrs_patA | FB_BO_DQ<7. . 0> o 75 7
CoO—EBBODQBYTEl | GDDRS 45SE chors_pata | FB_BO_DO<15. . 8> 75 77
O EBBODQBYTE? | GDDRS 45SF coprs_paTA | FB BO_DQ<23. . 16> 675 77
CoO—EBBODQBYTE3 | GDDORS 45SE chors pata | FB_BO_DO<31. . 24> 75 77
CoO—EBBLDQBYTFO | GDDRS 45SE conrs_patA | FB Bl DQ<7. . 0> o 75 7
[O—EB_B1_DQ BYTE] GDDR5_45SE coors_DATA | FB_B1_DQ<15. . 8> 675 77
CO—EB_B1_DQ BYTE? | GDDRS_45SE chors pata | FB_B1 _DO<23. . 16> 5 75 77
CO—EBBLDQBYTE3 | GDDORS 45SE chors pata | FB_B1 _DO<31. . 24> 75 77
Whi stl er Net Properties
ELECTRI CAL_CONSTRAI NT_SET PrvSI AL secine
DU a KM K SION55S| QK SION GPU _CLK27M
[O—CRU A KIoM K SION55S| K SION GPU_CLK100M
O LDS EGA QK LVDS 85D LVDS LVDS EG A CLK P
O LDS EGA QK LVDS 85D LVDS LVDS EG A CLK N
O—L\VDS EG A DATA LVDS 85D LVDS LVDS EG A DATA P<2..0>
CO—L\VDS EG A DATA LVDS 85D LVDS LVDS EG A DATA N<2..0>
CO—L\DS_EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA P<3>
CO—L\VDS EG A DATA LVDS 85D LVDS NC LVDS EG A DATA N<3>
O—L\VDS EG B DATA LVDS 85D LVDS LVDS EG B_DATA P<2..0>
CO—L\DS EG B DATA LVDS_85D LVDS LVDS_EG B_DATA _N<2..0>
CO—L\VDS EG B DATAZ LVDS 85D LVDS NC LVDS EG B_DATA P<3>
CO—L\VDS EG B DATAZ LVDS 85D LVDS NC LVDS EG B_DATA N<3>
oM DP_85D pispLayport | DPEXTA M._C P<3. . 0>
[ DP_85D pispLayport | DPEXTA M._C N<3. . 0>
O—DeAUX CH DP_85D pispLayport | DPEXTA AUXCH C P
D DP_85D pispLayport | DPEXTA AUXCH C N
O—DeAUX CH DP_85D nspraypert | DP_EG AUXCH P
[ DP_85D pspLayport | DPEG AUXCH N
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ATom roe — K91 Specific Net Properties K91 Specific Net Prop&ties
PHYSI CAL_RULE_SET LAYER M NI MJUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ON LAYER? — NET_TYPE NET_TYPE
SENSE_1TOL_55S * =1: 1_D1 FRPAI R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— ENET 100D ENETOONN ENETCONN P<3. . 0> 37
THERM 1TOL_55S * =1: 1_D1 FRPAI R =55_OHM SE =55_OHM_SE =55_OHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R [ — T 1000 et ENETCONN N<3. . 0> o
DI FFPAI R * =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DIFFPAIR o CPUTHVENS D2 P
[O—sense nieepAlR THERM 1T THERM s0
AUDI ODI FF * =1:1_DIFFPAIR 0.1 MM 0.1 MM 10 WM 0.1 MM 0.1 MM [ — THERM 1TQL THERM CPUTHVENS D2 N 50
[ZD——SeNsEDiEEPAlR THERM 1TQI THERM CPU_THERMD_P 9 50 [—PCLE CLKIOOM AP K PCE 90D | QK PAE PCl E_CL KI0O0OM AP_CONN_P 6 a1
SPACI NG RULE. SET LAYER LI NE-TO LI NE SPACI NG el G_" i NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = THERM 1TO1 THERM CPU_THERMD N o 50 i QK POE 90D | QK PAE PCl E CLK100M AP CONN N o a1
- ' i 5 - S [O——sese neeene THERM Tl THERM GPUTHVENS D P w© = 170Dl EEPAI CHGR CSI_R P N
p— " [ N cPU_cOW feX @ NM _ = THERM 1T THERM GPUTHVBNS D N 50 - 17Ol DI EEPAI CHGR CSI_R N . D
i N o1 SPAC NG PO CPU_VCCSENSE GND * G\D_P2MM [CO——SENSE_DIEEPAIR THERM 1TQI THERM GPU TDI ODE P 50 78 [— 1TO1_DI EFPAL CHGR CSO R P a9 63
— I Fa— —— — GPU TDI ODE N w78 = 1TO1_Di EEPAI CHGR CSO R N 16 08
AUDI O - =2: 1_SPACI NG ? [Co——SEMSEDUEERALR ENSE_1TQ1 ENSE VCCSASO_CS P 48 64 O (USB_EXTA) USB_850 Usg USB2 EXTA MUXED P 42
- ENSE_1TQ1 ENSE VCCSASO_CS N 48 64 O (USB_EXTA) USB_850 Usg USB2 EXTA MUXED N 42
[O-——seMsE DiEepAlR ENSE_1TQ1 ENSE VCCSAI SNS R P 8 [ (USB_EXTA) UsP_asn s UsSB2_LT1 P o a2
— [ — ENSE_1TO1 ENSE VCCSAI SNS R N a8 O (USB_EXTA) UsB_8sD usa USB2_LT1_N 6 a2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT — [ — ENSE_DI EEPAI R ENSE_1TQL ENSE ISNS 1V5 S3 R P a8
EnET N B N L NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET [— ENSE_1TQ1 ENSE ISNS_1V5_S3_R N a8
o 5 MLS - — eE O oAl NsE 1T0n .. CPUVCCI OS0_CS P 5 69
— ENET_MDI aw GND_P2MM = NeE 17on . CPUVCCI 0S0 CS N 18 6
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT CO——SEMsEDEERAIR ENSE_1TQ1 ENSE CPUVCCIO SNS R P a8 [— USB 85D USB. CONN_USB2 BT P 6
e T [ ENSE_1TO1 ENSE CPUVCCI O SNS R N a8 - USB_85D use CONN_USB2 BT N 6
feNo) * =STANDARD ? NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET USB LT2 P
— [O——sese neeeae ENSE_1TQH Ense GPUI SENS N . = en aen e .
CLK_PCI E GND * G\D_P2MM [— ENSE_1TQ1 ENSE GPUI SENS P 48 [ SR AS0. . USB LT2 N 6 a2 fr—
— ENSE_DI EEPAI R ENSE_1TC1 ENSE ISNS 1V5 S3 N 48 66
PCIE ao N G\D_P2MWM =
- ENSE_1TC1 ENSE ISNS 1V5 S3 P 48 66
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT e [
R SATA GND * G\D_P2MM CO——seEMsEDEERAIR ENSE_1TQ1 ENSE | SNS Al RPORT N o8
R I SNS Al RPORT N
D2 0-20 W 000 usB GND * G\D_P2MM = ENSE LIl ELSE o D —ADQDERAR LD DI EE. ool SSMR375L P 59
— - - ENSE_ DI EEPAIR ENSE_1TQ1 ENSE | SNS_Al RPORT_P. 9
PWR_P2MM * 0.20 MM 1000 Vi = DI Ol EE Do SSMe375L N so
= CLK_PCOIE SB_PORER * PWR_P2MM = ENSE_1TCM ENSE | SNS Al RPORT P . =
| | ! LD Q DI EEPAIR LD DI EE. Wsie) SSMR375R P 59
== ENSE_ DI EEPAIR ENSE_1TQ1 ENSE I SNS Al RPORT R N 100 =D
— SATA B PORER B VR P2V = o \non e \no SSMP375R N s
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET — — = ENSE_1TQl ENSE. I SNS ALRPORT R P 100 N . . SSMR375S P
— LD Q DI EEPAIR LDl CDIEE o
== uss SB_PONER B PWR_P2MM [D——sese neeeae ENSE 1TOn ENSE I SNS HDD N = o9
MEM_CLK GND * G\D_P2MM — - LD DI EE. Woel SSMR375S N 59
— — = ENSE 1701 Ense | SNS HDD P =
MEM_CVD G\D * GND_P2MM CE)-——SENsEDEERAR ENSE_1TQ1 ENSE I SNS HDD R N 100
P o " o = ENSE_1TQ1 ENSE ISNS HDD R P 100
MEM_CT! G GND_| NM _ [ED——sease nieeeAlR ENSE 1T ENSE I SNS LCDBKLT N C
VEM DATA v . G\D_P2w NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = ENSELIaL ERSE LSNS LCDBKLT P
" D - o - - - - A RUE ST [T>——seise_nieeeae S ense I SNS oDD N >—sex aur DI EEPAI R ADI O SPKRCONN L_QOUT_P 650 60
VEMO® o 0Pz Lvos ao . @o0_P2wm = e 170n e I SNS oD P = DI EEPAI R ADIO SPKRCONN L_OUT_N o 50 60
[O——sese neeea e ENSE_ 171 ENSE ISNS ODD R N 100 D—sekaur DI EEPAL R AUDLO SPKRCONN R OUT_P 6 59 60
_ [ ENSE 1701 ENSE I SNS CDD R P 100 i DI EEPAI R AUDL O SPKRCONN R_OQUT_N 6 59 60
PHYSI CAL_RULE_SET LAYER AFONRITE | M NUMUM LINE WDTH [ M NIMUM NECK WDTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [D——seseneepAlR ENSE 1T ENSE I SNS PP1VO_SOGPU P, o—sexaur DI EEPAI R AUDIL O SPKRCONN S QUT P 6 59 60
VEM 40S * 0.09 WM 100 ML = = ENSE_1TC1 EnsE I SNS PP1VO SOGPU N = Ol EEPAI R ADLO SPKRCONN S OUT N o o 00
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE CD-—SENsE DEEPALR ENSE 100 EIGE LSNS PP1VO SOGRUR P 100
MVEM 72D * 0.09 MM 100 ML = ENSE_1TC1 ENSE I SNS PP1VO_SOGPU R N 100
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ENSE_DI EEPALR ENSELTON ENSE PPLVE SOGPU P
PCl E_85D * 0.09 MM 10 mm - ENSE_1TQ1 ENSE PP1V8 SOGPU N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ENSE_DI EEPALR ENSELTON ENSE PPLIVE SOGPUR P 100
USB_85D TOP 0.1 WM 500 M L - ENSE_ 171 ENSE PP1V8 SOGPU R N 100
OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE ENSE_DI EEPALR ENSE_1TQL ENSE PP1V5_SOGPU P [ UsB_8sD usa USB_TPAD R P 52
CPU 27P4S BOTTOM 0.23 MM 100 ML - ENSE_1TQ1 ENSE PP1V5 SOGPU N s \LSE_ 850, s USB TPAD R N -
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ENSE_DI EEPALR ENSELTON ENSE PPIVS SOGPUR P 100
e a1on neE PP1V5 SOGPU R N 100
ENSE 0L FEPALR ENSE_1TCH - CPU MVP_| SNS1G P 4 8
ENSE_1TQ1 ENSE CPU MWVP_| SNS1G N 49 68 (- B_PONER PP3V3 S5 8°7°37°%0'80732"35°34"35 30 30
ENSE_DI FEPALR ENSE_1TCn ENSE CPU MVP_| SNS1G R P o = o poR PP3V3_SO e T o e
ENSE_1TQ1 ENSE CPU WP _1 SNS1G R N 29 D A PONER PP1V5_S3RS0 7862 B3 84 57 b6 B9
ENSE_DI FEPALR ENSE_1TCH EnsE I SNS HS OTHER P . @D
ENSE_1TCH EnsE | SNS HS OTHER N v J_
ENSE_DI EEPAI R ENSE_1TO1 ENSE I SNS HS GPU P a9 =
ENSE_1TC1 ENSE I SNS_HS GPU N a9
ENSE_DI EEPAI R ENSE_1TO1 ENSE I SNS HS COMPUTI NG P 29 B
ENSE_1TO1 ENSE I SNS HS COMPUTI NG N 29
ENSE_ DI EEPAIR ENSE_1TQ1 ENSE CPU MVP_| SNS P a9
ENSE 1TCH ENSE CPU M/P_I SNS N 2o
Graphi cs , SATA Constrai nt Rel axati ons -
Alternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff)
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
LVDS_85D BGA LVDS_85D
DP_85D BGA 100_DIFF_BGA
SATA_90D BGA 100_DIFF_BGA
- = LD Q DI EEPALR DI Ol EE Wsie) AUD LOL R P 56 59
CLK_PCI E_90D BGA 100_DI FF_BGA D
- . ! ! Do DI O EE Ws'e} AUD LOL R N 56 59
ED—Aponeeas Do EE o AD LR L P 56 50
. - AD L2 L N
Menory Constrai nt Rel axati ons PG o oo AD Lo R P o A
SYNC MASTER=K18 M._B SYNC DATE=04/27/ 2010
[Eny UDI oDl EE LDl Q AUD L2 R N 56 59 T L
Al l ow 0.127 nm necks for >0.127 mmlines for ARD fanout. [D——Anonesear D onl e o AUD SPKRAMP LIN P 59 I i i i
— = P AUD_SPKRAVD LIN N - Proj ect Specific Constraints
PHYSI CAL_RULE_SET LAYER ALLON ROUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ON LAYER? ki [ED—ADnoneear Lo ool e o AUD SPKRAMP RIN P 50 D
VEM 72D BoTTOM 0.127 My 6.35 W =D \orcoee ‘0o AUD SPKRAMVP RIN N s Appl e Inc.
e [z LD Q DI EEPALR DI Ol EE Wsie) AUD_SPKRAMP_SUBI N P 59 ®
MEM 85D ToP 0.1 MW 6.35 MM
— a AUD_SPKRAMP_SUBI N N
= — — * NOTI CE OF PROPRI ETARY PROPERTY:
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K91 Boar d- Speci fi c Spaci ng & Physi cal

Constraints

D UN| T GRO
BOARD LAYERS BOARD AREAS BAEPINAS | OEREFRR
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10, | SL11, BOTTOM NO_TYPE, BGA mw 15.5.1
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP | | SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
DEFAULT * Y =50_OHM SE =50_OHM SE 10 v 0 M 0 M DEFAULT * 0.1 M 2
STANDARD * Y =DEFAULT =DEFAULT 10 v =DEFAULT =DEFAULT STANDARD * =DEFAULT ? _
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
= BGA P1MM * =DEFAULT ?
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP - K N core soace
- BGA_P2MM * =DEFAULT ? -
55_OHM SE TGP, BOTTOM Y 0.090 MM 0.090 MY =
- PO72_SPACE . 0.071 M 2
55_OHM_SE * Y 0.076 MM 0.076 M1 =STANDARD =STANDARD =STANDARD
ALLOW ROUTE o SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
PHYSI CAL_RULE_SET LAYER ONEY M NIMUM LINE WDTH [ M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
- e 2X_DI ELECTRI C * 0. 140 mw™m
50_OHM SE TGP, BOTTOM Y 0.110 Mv 0.095 MM SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT —
- 3X_DI ELECTRI C * 0.210 WM
50_OHM SE * Y 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD 1.5:1_SPACI NG - 0.15 MM ? —
4X_DI ELECTRI C * 0.280 MM
2:1_SPACI NG . 0.2 M 2 =
PHYSI CAL_RULE_SET LAYER &L%Eﬂ% E| MNMM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 2 5.1 SPACI NG N 0.25 W N 5X_DI ELECTRI C * 0.350 w
45_CHM SE TGP, BOTTOM Y 0.13 MM 0.13 MM 7X_DI ELECTRI C * 0.490 MV
_ 3:1_SPACI NG * 0.3 W ? =
45_OHVLSE * Y 0.099 MM 0.099 MM =STANDARD =STANDARD =STANDARD
4:1_SPACI NG . 0.4 M 2
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 5:1_SPACI NG * 0.5 M 2
40_OHM_SE TGP, BOTTOM Y 0.165 MV 0.095 MV
40_CHM SE * Y 0.135 Mm 0.090 M =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
37_OHM SE TGP, BOTTOM Y 0.185 Mv 0.095 MY
37_OHM SE * Y 0.155 Mv 0.090 M =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_CHM SE TOP, BOTTOM Y 0.310 W1 0.095 W ALLOW ROUTE AP
PHYSI CAL_RULE_SET LAYER OB M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_OHM_SE g Y 0.250 M1 0.1 MW =STANDARD =STANDARD =STANDARD =
1:1_DIFFPAIR g Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM_DI FF g N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM_DI FF 31504, 1500, 15010 Y 0.154 M1 0.154 MM 0.200 M1 0.200 MM
72_OHM_DI FF 1SL2, 1SL11 Y 0.154 M1 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF TOP, BOTTOM Y 0.175 Mv 0.175 Mv 0.200 M1 0.200 M1
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 153, 1504, 1500, 15010 Y 0.105 M1 0.105 Mv 0.120 W1 0.120 W1
80_OHM DI FF 1SL2, 1SL11 Y 0.105 Mv 0.105 Mv 0.120 W1 0.120 W1
80_OHM DI FF TGP, BOTTOM Y 0.135 Mv 0.135 Mv 0.160 M1 0.160 M1
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF 153, 1504, 1500, 15010 Y 0.110 M1 0.090 MM 0.180 M1 0.180 MM
85_OHM_ DI FF 1SL2, 1SL11 Y 0.110 Mv 0.090 MM 0.180 M1 0.180 MM
85_OHM DI FF TGP, BOTTOM Y 0.125 Mv 0.090 MM 0.190 M1 0.190 M1
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP | | PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA * ~100_OHMLOI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
90_OHM DI FF 153, 1504, 1500, 15010 Y 0.102 M1 0.090 M 0.220 W 0.220 W1 100_DI FF_BGA 1SL3, 1SL4 Y 0.075 Mv 0.075 Mv 0.125 W1 0.125 W1
90_OHM DI FF 1SL2, 1SL11 Y 0.102 MM 0.090 MM 0.220 W1 0.220 W1 100_DI FF_BGA 1'SL9, 1'SL10 Y 0.075 Mv 0.075 Mv 0.125 W1 0.125 W1
90_OHM DI FF TOP, BOTTOM Y 0.115 MV 0.090 MV 0.230 MV 0.230 MV NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers.
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_CHM DI FF g N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_CHM DI FF 153, 1504, 1500, 15010 Y 0.080 MM 0.080 MM 0.200 M1 0.200 MM
100_CHM DI FF 1SL2, 1SL11 Y 0.080 MM 0.080 MM 0.200 M1 0.200 MM
100_OHM DI FF TGP, BOTTOM Y 0.089 MM 0.089 MM 0.220 W1 0.220 W1
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
110_OHM DI FF g N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF Isis, 154,159, 1510 Y 0.065 MV 0.065 MV 0.2 W 0.2 W
110_OHM DI FF 1SL2, 18111 Y 0.065 MV 0.065 MV 0.2 W 0.2 W
110_OHM DI FF TOP, BOTTOM Y 0.075 Mv 0.075 Mv 0.330 W 0.330 MW
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