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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_COMVON2

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 Labels / 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 / rata 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 1 C, SMC, DEVELOPVENT- PROTOL, K91 u4900 CRI TI CAL SMC_PROG: PROTOL
34152994 1 1 C, SMC, DEVELGPMENT- PROTCR, K91 U4900 CRI TI CAL SMC_PROG: PROTQ2
34152861 1 1 C, SMC, DEVELCPMENT- EVT, K91 u4900 CRI TI CAL SMC_PROG EVT
34152864 1 1 C, SMC, DEVELCPMENT- DVT, K91 U4900 CRI TI CAL SMC_PROG DVT
EFI RO\/I 34152867 1 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 IC. TP PSQC, 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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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
e TrRUE  SPKRCONN S OUT_ P ss 60 98

s TrRUE  SPKRCONN_S _OUT_N so 60 o

3

J9000 (LVDS CONN)

PP3V. W L

84 87 88 8

TrUE PP3V3_S0 85,79:%%°

oo IRLE LED RETURN 4 a2
[Cops IRE LED _RETURN_6 82

g
1= PPVOUT_SO_LCDBKLT 33525

;
ZZZ§ZZ
www%)ﬁo

6
533 3!

LVDS DDC CLK

LVDS _DDC DATA 82 83
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

82
82

82

o7

LED RETURN 5

82

TRUE GN\ND

L

J4500 ( SATA ODD CONN)

[CopsIRE PP5V_SW ODD

DETE!

TRUE

J4501 (SATA HDD CONN)

[CTos2 IRE PP5V_S0_HDD FLT a

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

ATA_HDD D_P a
SATA_HDD R2D N a
SATA HDD D2R C N,

TRUE GN\ND

L

J5815 (KBD BACKLI GHT CONN)
KBDLED ANODE

53
[ID+e-TRE SMC KDBLED PRESENT L s

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

3
e

9 BBEZ

7 83 56 69 61 71 72
17236780 2032 3373
536"36%40 4174547

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

s

TP needed

o TRUE PP3V3_ W.AN a1 45
> PP5V. AL Fa
SMBUS_SMC A _S3_SDA s =
SMBUS_SMC A _S3_SCL &=
USB_CAMERA _CONN_P
USB_CAMERA CONN_N_ 4, 4,
CONN_USB2_BT P o
CONN_USB2_BT N o

31 92

SMBUS _SMC O_SO_SCL 31 44 47 50 79 96

wQIREV\BCCNTRO_ KBD s2

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

> IRE SMBUS SMC 0_SO_SDA a1 4 a7 sglzo o0

J6950 (BAT CONN)
=>_RE SYS DETECT L o

J5800 (| PD FLEX CONN)
TrUE PP18V5_S4
TRUE Z2_HOST | NTN
TRUE Z2_MOSI
g TRUE Z2_CS L
Z2_DEBUG3
g TRUE Z2_M SO
> Z2_B: T_EN
TRUE Z2_SCLK
g TRUE Z2_CLKI N
TruE Z2_KEY _ACT L
=y Z2_RESET
PSOCC F CS L
. TRUE PICKB L
TrRUE PSOC M SO
s+ IRUE PSCC_MOSI
PSOC_SCLK

o>

52 53

52 53

52 53

52 53

52 53

53

52 53

52 53

52 53

52 53

52 53

52 53

52 53

52 53

52 53

[opeIRUE SMBUS SMC A S3_SCL o 51 a4 47 53 54 56
[Top+ IRUE SMBUS_SMC A _S3_SDA & a1 44 47 53 56 56

J6900 (DC POAER CONN)
ADAPTER_SENSE o

2 IRUE PP18V5_DCI N FUSE o,
TRUE GN\ND

J6950 (MAIN BATT CONN)

I3+ IRE PPVBAT_G3H CONN 62 63
A

SMBUS_SMC BSA SDA
NC SMC BS ALRT L

TRUE GN\ND

|||—

J6995 (BAT LED CONN)
[y IRE PP3V42 G3H
SMBUS_SMC _BSA_SDA
SMBUS_SMC _BSA _SCL

[y IRE SMC BIL_BUTTON L 456

82'63772

TRUE GN\ND

|||—

6 44 47 62 63 96

6 44 47 62 63 96

6.7 25 42 44 45 46 47 52

6 44 47 62 63 96

6 44 47 62 63 96

[2psIRE SYS LED ANODE R .,

18 6

18 6

e PPLV5 _S3RS0

66 71
98

DP_T29SNK1_AUXCH N s ss

D

TRUE DP T29SNK1 M._C P<3..0>

33 78 95

[m__TeE PPLVBRIVE5S_SOGPU_ | SNS

PP1V8R1V55_ SO0GPU
D IRE PP1V8_GPUI FPX

| SNS_| TRUE DP T29SNK1 M. C N<3..0>

3378 95 ¢

SDVO _TVCLKI NN

. . J5713 (KEY BOARD CONN) __ . FUNC_TEST CT
Functi onal Test Poi nts USB PORTS [oysIRE PP3V3_S3 2% o TRE BKLT EN I Test Points notest  NC NO _TESTs
PP5V S3 RTUSB A E .. o= TRE PP3V42_GBH TP_ISSP_SCLK P1_1 s CPU NO TESTs = TRUE NC SMCFAN 3_TACH 4 4s
J5650 (LEFT FAN CONN) USB2 LT1 N e [Ty IRE V\V\g &Eg% 5285 48 47 52 'II_'P ISEETSDATA Pl 0 ss — s TRUE % g% Eﬁkll g '?:IA—(E}T 45
FUNC_TEST TP UsB2 LT1 P - O e WS KBOS . P e — = no-TE = e NC_SMG_FAN 2 CTL s
Do IRE PPSV_SO ooy ] BelPRan TRE GhD [Imve TRUE WE_KBD4 - LPCPLUS RESET L 2 4 o7 55 1B CPU RSVD=6D. . 62> — gy o LC 12 CPU RSVD6D, |, 62> O TRE NC_FVe_TPBP w10
= TRUE FAN LT_PWA . = [Coops TRUE VIE_KBDS - Cz>1RE LPC AD<O. . 3> 0400750 TP_CPU RSVD<58. . 45> _ NC TP_CPU RSVD<58. . 45> > TRUE NC FW2_TPBN %0 40
LP K33M_LPCPLUS % « =R asEE e e
= TRE FAN LT TACH ., oo TRE PPgVL_?g ETUSB BF . e IR \A\Ag ggg 5 IR e SV PGP LPg S—RAfé LLPCPLUS =« 0 TP_CPU RSVD<43..32> _ NC TP_CPU RSVD<43. . 32> = TRLE % E% P;ELAS 3 40
42 98 I 52 [ire ] 16 44 46 87 93 — | = [ 38 40
J5660 (R GHT FAN CONN) CropeIRUE USB LT2 P 2w o IRE WS KBDB s [C3»IRUE_LPC PVRDWN L 17 as a0 TP_CPU RSVD<27..26> — tppr NG TP CPU RSVD<27..26> = TRUE NC FW2_TPAN 5 40
TR PP5V_S0 0., 2 TPs TRUE GND D2 IRE V5 KBDO = LEG SERY 16 44 40 TP_CPU RSVD<24..15> — 1y  NC TP_CPU RSVD<24..15> > TRUE NG _FWD_TPBP 30 40 58
= EAN RT P 8675?83 & 67 65 69 7172 86 88 _| Dxe-IRUE VE_KBD10 52 > IRUE_PM CLKRUN L 17 a4 a5 =R e e TIRUE NC FW)_TPBN 38 40 94
= TRUE s = . TRUE WS_KBD11 - PM SYSRST L I TP_CPU RSVD<2..1> NC TP_CPU RSVD<2. . 1> TRUE NC FWD_TPAP 50 40 98
TRUE FAN_RT_TACH - = Loz
= o = —EASES
TRE G\D 7 BeTPEan Do TRLE Y& KB12 52 TRLE_SVE VDL a0 20 TP_CPU RSVD NCTF<8..5> NC TP _CPU RSVD NCTF<8..5> [IZ* TRE e ESTARLDG EN
P o = 4400 =R >
J:‘ J6780 (M C CONN) oxs-IRE VS KBD14 52 SMC ONCFE L 2 a5 52 NC NO TESTs NC FW643_AVREG TRUE NC_FW643_AVREG
W5_KBD15_CAP . [ IRE SMC RESET L 4445 15 63 — oo NG FV643 TDI = BASESNREEWS43 TDI o
> 1RE Bl_MCN oo WE_KBD16_NUM - [>TRUE SVC RX L iz as 45 40 BTG BLUE = = VAKE BASEST o
Cp— RE Bl MCSHELD o« J3401 & J3402 (Al RPORT/ BT/ CAVERA CONN) rrpe IRUE VS KBD17 5 —RESMC TCK Y NG CRT LG GREEN 76 DF.
TRE Bl MCP PCIE_AP_D2R P KBD1 w e SVC_TDI " N CRT T e heD ++ NG DP
o5 IRE PCl E AP D2R N 16 31 93 T3 IRE W5 _KBD19 s2 TRUE_ SMC_TDO 44 45 46 76 DP
TrUE PCIE_AP_R2D P a1 03 e IRE WS_KBD20 s2 [>—IRE SMC_TMVS 4a 45 a6 CRT DDC CRT DDC DP.
e 1R PAE AP_R2D N no o IRUE VB _KBDZL = > RESMCTRST L . o % CRT :g DDC DaoA = T CRT :g DDC ain . DE
PCI E CLKIOOM AP CONN P & rrroq TrUE WS KBD22 5 SMC TX L cwwss  ° =REmrsETRE - DP
PCI E_CLK100M AP_CONN N 1 TrRE WS KBD23 - SPI ROM USE_M.B_ ., 4 o . e DP
o AP_CLKREO O L . BB WS KBD ONOEE L v SPlL_ALT CLK .. e % $$ ! g \F/§¥$ = TR $$ ! g \F/§¥$ 0w .
PCIE WAKE L 17 25 31 80 W5_LEFT_SHI FT_KBD ., >—1RESPL_ ALT CS L . e = RREBASESTRIE — = — = S Te )
>—1rE WFI_EVENT L a1 a4 45 WS LEFT_OPTI ON_KBD - SPI_ALT M SO 1 e )
AP_RESET CONN L ., SPI_ALT_MOSI o e oF
DP
DP
DP

SDVO _TVCLKI NP

6

NC SMC BS ALRT L— 1pe

TRE MEM A BA<2..0> .

=

7 71 100 DP _T29SNK1 M. P<3..0> 33 o5

Rl DP _T29SNK1 M. N<3.. 0> 33 o5

> IRE PP1V8_ SO

6

NC PCl_PME_L — NC POl _PVME L 5
wo NC PCI_CLK33M QUT3  — %—ﬁ?j“ NC PCl _CLK33M OUT3 5, rey

NC PCI E_CILK100M PEAN_—

GPU_GSTATE<1> &

“REEGPU_ M OA D<9. . 0>

U M OA DE

LVDS |G B G KN

LVI |

_ 176 DP.
s e PPV S3 IR R . NO_TEST=TRUE 1, NG EDA SN
o IRE SMC LID R o O—1mE T29 DPR P<l.. 0> & ol " N DA 2D NG 17 NC_SDVO TVCLKI NN — __NC
CIm.TRE | R RX_OUT oo RE_T29 D2R N<1.. 0> o0 00 o R 2o NG SDVO TVOLKING = YRE=R- TR NC
o2 TRE SYS_LED ANCDE o s T29 D2R C P<1..0> o5 s . NC SDVO STALLN — MAKE BASES
. TRUE T29 D2R C N<1.. 0> osesss NC TESTs v =
TRUE D - TRUE T29 R2D C P<1.. 0> wasss NON(E%* ws NG SDVO STALLP =
TRE 120 R2D C NE1.. 0> wus ~OD—IRE YT s s NC_SDVO | NTN _ NG SDVO | NTN
o R s = TRE mrse=
o> TRE T29_R2D P<1..0> s e T N s NC_SDVO | NTP :_%mﬂw NC_SDVO | NTP
TRUE  T29 R2D N<1..0> 4 o D@ T TP AUD LOL L P o !
! = _ =
PONER RAI LS D IRE %gﬁ M. Z:& - z Ut OmIRE TP BKL FAUT o ° #‘g g:g g;ﬁﬁ?;; = TR e
FUNC_TEST Dk DP T20SKKG_ AUXCH C P o o o [IE—IBE oo tescneinommoe L NC_GPU_GSTATE<1> — K BASE=TR,
TRUE PM SLP_S3_L DP_T29SNKO_AUXCH C_N 33 7a o5 [ED>—LRUE TP XDPPCH HOOK2 = "~ TP ®PUMOA D<9. &=
PPOV75_SO_DDRVIT i+ ro Tee DP_T29SNKO AUXCH P« [E>—IRUE TP XOPPCH HODK = . _NCGPUMOADE —
PP18V! o DP_T29SNKO_AUXCH N s o5 O RovRST L o - =
> IRE PP1V05_S0O 170", [T TRUE DP T20SNKO M. C P<3..0> s 7 5 e
— PP1VO5_SOGPU _ # %% TRUE DP T29SNKO M._C N<3.. 0> w70 0s  [IED—LRUE CPULMP BOOTL o7 o
o= TRUE_CPU WP _BCOT2 o o . NC LVDS EG BKL_PW
= IRE PP1V0O5_S5 [ IRUE DP T29SNKO M. P<3..0> 3 55 = CPUL WP UGATEZ TP LVDS 1 G B CLKN—
5 TRUE PPIVO_FW EWPHY - 5 2o DP_T2 N<3,, 0> =5 05 D IRE o7 o0 o VDS ——m—mrrﬁ
PP1V2_ENET 2 a6 70 DP_T29SNK1_AUXCH C P 1 7a os [ED—TRUE TP 1V05 S0 PCH VECAPLLEXP 20 e TE L LG B CLKP— WRKE BASESTR
O IRE PP1V2 SO 770 67 DP_T29SNK1_AUXCH C N a5 78 o we 1P LS 16 BRI VAKE_BASE=TR
> _IRE PP1V5_S3 ) 2020 2 DP_T29SNK1_AUXCH P = o

T - T'rgc LVDS _EG BKL_PWMs
RLFTAT =TREELVDS | G B CLK
“TRE LVDS_| G B CLKP

BKL__PWM

NC SMC BS ALRT L s

11 28 91

MEM A CKE<1..0> ;26
rRuE_MEM A CLK N<1..0>

o1
11

TRUE_MEM A CLK P<1..0>

NC PCl E_CLK100M PE4N . >

26

11 26 o1 [TERy— TRUE MEM B_BA<2. . 0>
MEM B _CKE<1..0> ;56
MEM B CLK N<1..0> 42

> _TRE _MEM B LK P<1..0> =

>—IRE PP3V3 ENET 59 98 TP_DP_T29SRC AUXCH CN s3 = = MEM A CS L<1..0> 2 MEM B CS L<1..0> uza
Co>_TRE PP3V3 FW FVPHY 3 ¢ & TP P T20SRC AXGH P = ° KB oK o DR TR N B £ o Koo o VEM A QDT<1.. 0> ., o1 o TRE MEM B _ODT<1. . 0> 120
RUE_PP3V3_ S0 0225, RUE_TP_DP_T29SR CP<3..0> #°° = —BASES R M A _SA<1..0> . R M B _SA<1..0> .
s mE PP3V3 SOGPU gen RUE_TP DP T20SRC M__ONe3. . 0> o&° ° NG PO E_CLKI100M PESP— NC_PCIE_CLK100M PESP e VEM A 63..0> o aF MEM B 63..0>
Co—IRE PP3V3 SOGPU 5535 2 - = > IRE NMEM A DO<63. . 0> 1 2 5y TRUEVEM B DO<B3. . 0> 1, 27 25 o
PP3V3_S3 {57 > _TREDP SRVAM CP0> oo °° TR N B E o koo Peep o> TRE MEM A DOS_N<7. 0> i’ NEM B N<7.. 0> 3 5
Co—IRE ';?3\\’/2 8555 RS s D RE B SDRVA M O NG> o o =TRE NG R MA_DGS_P<7..0> "l pmy 1w M B DQS P<7..0> ;5
MC 41 TRUE DP SDRVA ML C P<2> 4 o5 = o _ D 1 _ D
[>_TeE PP3V42_G3H A e P svA M C ez NS = TR N b o A PETP e FB A0 _DO31. 02 rrewr e FB B0 DO<Sl. .02 v
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NCx—228 [RsVD_50
%8 s0Ery——CPU THERMD P :f:; RSVD_51 ( THERVDA)
%0 23 CPU THERVD N RSVD_52 ( THERVDC)
%0 23 00 23 o CPU_CFG<16> 98 0T
%0 23 00 22 s CPU_CFG<3>
%0 23
%0 23
NCSTUFF, | NOSTUFF, NCSTUFF,
R1046"| RL047" R104112
1K 1K
5%
yiow < oW yasw
VECF Ve CF 105 P
A 402 , 402 , 2
T
= < CPU DM / PEG FDI / RSVD
These can be Placed close to J2500 and Only for debug access
Appl e Inc.
®
+ FOR SANDYBRI DGE PROCESSOR X TR
' CFG [7] :PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAI T FOR BI OS . NOTI CE OF PROP ROP! :
: = = = ORMA” CONT; THE
' CFG [6:5] :PClE BI FURCATI ON 11 = 1 X16 (DEFAULT) igo_ 2 X8 01 =RSVD 00 = X8, X4, X4 . e PR U ARSI 1 ne
l CFG [4] :eDP ENABLE/ DI SABLE 1 = DISABLED 0 = ENAB D ES ERSED , | TO MAINTAI N TH 'S DOCUMENT | N CONFI DENCE 10 OF 132
' CFG [3] :PCE x4 LANE REVERSAL 1 = NORMAL OPERATICN 0 = EV Il NOT TO REPRODUCE OR OCPY I T
. CFG [2] :PCE x16 LANE REVERSAL 1 = NORVAL OPERATION 0 = LANES REVERSED ' 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART 9 OF 101
- = = = e e e e e e - = IV ALL RI GHTS RESERVED
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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 1K
NOST! NOST! NOST! 1/16W
o JNOSTUFE || NOSTUFF SANDY- BRI DGE ey
R1100 R1104 R1102 NVOBI LE- REVL 240
1
R1101 1 s EN BGA DPLL_REF_CLKL A4 _DPLL REF QK Unused eDP CLK
68 129w 1w 120w (2 OF 11) ppi| REF CLk*|AJ2 DPLL REF CLK L
1/ 16W 2015 2402 2201 am T
i BOLK | TP|_K63 - I TPCPU CLKIOOM Py 16 50
o . -
2 NCxE29gPROC_DETECT’ 9 BOLK_| TP+ | ;K65 bl L TPCPU CLKI0OM N ¢y 16 o0
s ) é L o
%0 17 (OO} CPU PROC SEL L - PROC_SELECT BCLK D5 o DM_CLKI0OM CPU Py o 0
L o
R1103 o] BOLK |06 - DM _CLKIOOM CPU Ny s w0
56 % (oom—CPU_CATERR L - H53 | CATERR*
% o7 45 gy CPU PROCHOT L 2 1 (1 Py PROY* [4362 - XDP_CPU_PRDY_L oD = %
-
118w %0 41 104Gy CPU PECI —— F53 lpeci (1PY PREQ" )HES L o XDP CPU PREQ L <Tm)
3035 23 22 20 17 16 14 43,12 10,0 7 5, _PPIVO5 SO Vo5~
s CPU_PROCHOT R L — H5 1| PROCHOT* mi (1P TCK IS8 - X0P_CPU_TCK Yany ERU
R1126 g E Py T H59 - XDP_CPU_TMS £ 28 %0
-
715\:’/“ % 19 (T} PM THRMIRI P L - FS1JTHERMTRI P* (1 Py TRST* ,H63 - XDP_CPU TRST L any X
il
402, R%31225 (1Py  TDI| K61 - XDP_CPU TDI ame
25 23 [ry—PLT RST CPU BUF L 2 AANL PLT RESET LSIV1 L K51 RESET* .é s TDO K59 - XDP_CPU TDO oo 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_PVRGD - G50 | UNCOREPWRGOCD % O (1pu BPM 0y 082 N XOP BPM L<0> = w
A -
2 (py BPM 1+ D61 - XDP_BPM L<1> D =
PM NEM PWRGD R - AY25 |Sm DRAMPWRCK D (1py BPM 2% [JE62 - XDP_BPM L<2> )
[ F63 XDP_BPM L<3> 25 %0
BE24 . (1 PU) BPM 3 - D
72 71 29 15 13 10 7_PPIVA 2 ogm—CPY VEM RESET L o= SM_DRAVRST 8 (1PY BPM 4* |3D59 ; XDP_BPM L<4> CED 2
PLACE_NEAR=R1121. 2: 1nm CPU DDR VREE ey BJ44 |sM VREF s (1 PU) BPM_5* F61 - XDP_BPM L<5> D =
1 g - « [ F59 XDP_BPM L<6>
Rl 1220(3 CPU_SM ROONP<0> - BJ46 |sm RooVP_O (1PY BOM 6" - D=
- AL a (1Y BPM 7% - XDP_BPM L<7> D =
1 18% CPU_SM RCOVP<1> - B&A6 |sm RoOVP_1 -
! RCOVP BF45 RCOVP
V405 Rll%gl L2 SM <2 - SM. -2 'R1141
% 29 17 [TETy—PM VEM PURGD 2 1 1K
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 S3RS0 CPUDDR

‘Rlf50:

100

PLACE_NEAR=U1000. BJ44: 2. 54ﬂT\'I1/ ]é:’,/nd
e

4025

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

PR T e

CPU CLOCK/ M SC/ IJTAG

ST OV
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®
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THE
|
N
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UL000
SANDY- BRI DGE
MOBI LE- REV1
BGA
(SYM 3 OF 11)
s MEM A DO<0> AL6 | sA DQ 0 sA_cK_o| BB31 MEM A CLK P<0> o 26 o
g M A DQsl> AL8 1 sA DQ 1 SACK 0*|5BA32 o  NEM A QLK N<O> o ¢ 2 o
: Em /,: 2: 2,73 i:%i SA CKE O BCI8 g MNEMA CKE<0> s 2 o
s MEM A DO<4> AK7 | sA_DQ 4 T SA_CK_1| AVB4 MEM A CLK P<1> I
. MEMA_DQe5> AL10 | sp pQ 5 SACKI*AYSS g MEMACGK NI> ez
: Em 2 3: A/Ti/g 552:%3 SACKE 1{ BDL7 g MEMA CKE<1> (s 2 o
2 MEM A DO<8> ARLO | sA DQ 8 SACS O[B4l g  MEMAGCS L<0>  rpmszeo
. MEM A_DQe9> ARB | sA DQ 9 SACS17|oBDI5 g4  MEMACSL<l> e
. MEM A DQ<10> AV7 | sA DO 10
. MEM A DO<11> AYS SA7£11 SA_CDT_0 Szé M A_CDT<0> o2 0
. M A 12> ATS | sa DQ 12 SA ODT_1| BAS g NMEMA CDT<l> ey ez o
By MEM A DO<13> = ARS | sp_po 13 SA_DGS_0* [yANB MEM A N<O> s
L MEM A _DQe1d> AV | sA_DQ 14 SA_DQs_1* [yAU6 MEM A Nel> 2o
. MVEM A 15> AT9 | A DQ 15 SA_DQs_2* [{BO6 MVEM A Ne2> o
. MEM A DQ<16> BA6 | A DQ 16 SA_DGs_3+ [JBD9 NEM A Ne3o o
. MEM A DQ<17> BAS | 5A DQ 17 < SA_DGs_4* [{BC50 MEM A Nedo o
. MEM A DQ<18> BGS | sA DQ 18 d SA_DQS_5* |1BB5S5 MEM A N<5> —
5 MEM A DQ<19> AY9 | sA DQ 19 Z SA_DQS_6* |4BD59 MVEM A N<6> o 26 27
s MEM A DQ<20> AV | sp pQ 20 % SA DQs_7* [AUBO MVEM A N<7> I,
6, MEM A 21> BB7 SA DQ 21 A DS 0 ANG v A s o
. MEM A DQ<22> BC8 | sp_pQ 22 v MENLA p0>
. M A DO<23> BE4 | sA_DQ 23 z SA_DQS_1] = 62 o
. MVEM A DQ<24> A2 | 5a pQ 24 é SA_DQS_2 MEM A P<2> 627 01
SA_DQs_3| BCL0 M A P<3> 6 27 91
6, MEM A 25> AV11 SA_DQ 25 g oA Bo51 NEM A one
. MEM A 26> BB11 | SA DQ 26 \ DQ5_4 5 627 01
SA_DQs_5| BD55 MEM A P<5> 27 o1
: = . e P SA_DQs_6| BD61 MEM A P<6>
. MEM A DQ<28> BES | sp_pQ 28 g v MEMLA Pz o 26 27
. MEM A 29> BA10 | sA DQ 29 SA DQS_7| AVl gy NEMA DQB P<7> ey cozr o
. MVEM A DOQ<30> BDL1 | s DQ 30 SA_MA Of BD27 oy MEM A A<O> oo ¢ 2 e
s MEM A DO<31> BE12 | sp pQ 31 SA M 1| BA28 g NEMA Acl> oD ¢ o o
. MEM A DQ<32> BB49 | sA DO 32 SA A 2[ BB2T 0 vEM A Acos D < - o
. MEM A DOQ<33> AY49 | sp DQ 33 SA M 3| AVR6 g NEM A A<3> oD ¢ o
6. M A 4> BE5S2 | sA DQ 34 SAMA 4| BB23 g NEMA A<4> s
. MEM A DOQ<35> BD51 | sA DQ 35 SA_MA 5| BA24 Ly  MEM A A<5> oD ¢ 5
. MVEM A DQ<36> BD49 | sA DQ 36 SAMA Bl AY2L o MEM A A<6> oD ¢ o
s MEM A DQ<37> BE48 | sA_DQ 37 SAMAT7[ B2 g MEMA A<7> oD ¢ 2 o
. MEM A DOQ<38> BAS2 | s DQ 38 SA v gl BR22 g NEMA A<B> oD ¢ o
. MEM A DQ<39> AYS1 | sp DQ 39 SA_ M of BB2L g MEMA A<O> oD ¢ 2 o
s MEM A_DO<40> BCS4 | sp_pQ 40 SA_MA_10[ AVB8 MEM A A<10> oo o
3 MEM A 41> AY53 | sA DQ 41 SA_MA 11| AVR2 - MEM A A<11> o © 2 o
s MEM A DO<42> AVBA | s DQ 42 SAMA 12| BA0 g MEMA Aci2> o>
. MVEM A DOQ<43> AYS5 | sp DQ 43 SA M 13| BBAS g  MEM A A<13> oD ¢ 2 5
e MEM A 4> BD53 | sA DQ 44 SAMA 14| BE20 g MEM A Ac<l4> oD ¢ 2
. M A 45> BB53 | sA DQ 45 SA_MA 15| AWL8 - MEM A_A<15> oD © 26 91
. MEM A DQ<46> BES6 | 5A DO 46
. MVEM A DQ<47> BAS6 | 5o DQ 47
. MVEM A DQ<48> BD57 | s DQ 48
. MEM A DQ<49> BF61 | 5A DQ 49
. MEM A DQ<50> BA60 | 5A DQ 50
6, MEM A 51> BB61 SA DQ 51
. MEM A DQ<52> BE6O | sA DO 52
. MEM A DQ<53> BD63 | sA DO 53
. MEM A DQ<54> BB59 | 5A DQ 54
. MEM A DQ<55> BCS8 | sA DO 55
6, M A > A8 | SA DQ 56
. MEM A DQ<57> AY59 | sp_pQ 57
. MEM A DQ<58> AL60 | sp_pQ 58
. MVEM A DQ<59> AP61 | SA DQ 59
. MEM A DQ<60> AV60 | sp_pQ 60
6, MEM A 61> AY57 SA DQ 61
B MEM A DQ<62> ANGO | sA_DQ 62
. MEM A DQ<63> ARS0 | sp_pQ 63
s omMEM A BA<0> o BA36 | sA BS 0
s (om—MEM A BA<1> ¢ BC38 | sA BS 1
6 @ MEM A BA<2> ¢ BB19 SA BS 2
o qom—MEM A CAS L - BE444 sA_cas+
o o MEM A RAS L ¢ BE36] sA RAS*
o QomMEM A VE L ¢ BA44] sA vEr

o1

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

27

28

. MEM B 0> AL4
. M B, 1> AK3
. MEM B 2> AP3
. MEM B 3> AR2
3 MEM B 4> AL2
. MEM B 5> AKL
3 MEM B 6> APL
3 MEM B 7> AR4
. MEM B 8> AV3
. MEM B 9> AW
s MVEM B 10> BA4
N 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
6, M B 23> BGL0
s MVEM B 24> BJ14
3 MVEM B 25> BGL4
13 MVEM B 26> BF17
s MVEM B 27> BJ18
s MEM B 28> BF13
13 MVEM B 29> BH13
6. MEM B 30> BH17
13 MVEM B 31> BGL8
s MVEM B 32> BH49
6. MEM B 33> BF47
. M B, 4> BH53
s MVEM B 35> BG50
s MVEM B 36> BF49
13 MVEM B 37> BHAT
6. 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
6, MEM B 46> BG58
3 MEM B 47> BF59
6. MEM B 48> BAG64
s MEM B 49> BC62
6. MEM B 50> AUB2
13 MEM B 51> AVB4
s MEM B 52> BAG2
6. MEM B 53> BCG4
s MEM B 54> AUB4
s MEM B 55> AVG2
. M B > AR64
s MEM B 57> AT65
. MEM B 58> AL64
13 MEM B 59> ANVB5
6. MEM B 60> AR62
s MEM B 61> AT63
13 MEM B 62> AL62
3 MEM B 63> AMVB3
s MEM B BA<O> - BJ38
6 M B _BA<1> BD37
o VEM B BA<2> - AY29
s com—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

BF33 MEM B CLK P<0> 6 28 91
OBH33 g MEMB OLK N<O> gy ezs o1
BD?;‘_NM>—@ 628 91

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

BJ26 > MEM B CKE<1> oo 6 28 o
OSEA0 g MEMB CSL<0> qegmysas o
DBHML g MEMBCSL<l> qymyez 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 MEM B N<4> 627 01

BH57 MEM B N<5> 627 01

AY63 MEM B N<6> 627 28 91

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 *—o 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> g 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> ooy 6 28 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> e eze o

SYNC DATE=06/15/ 2010
oRCE T
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15 12 7 _PPVCCSA SO REG

PPIVO5 SO 679101213 14 16 17 20 22 23 55 35 44
— 8768 38 10
fLACEiNEAR:R1310. 1: 2. 54mm - 33732 ag ‘113 é%‘ éé %g g]zo 22 WL7
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 7@y CPU_VI DSQUT 402 116w Q 1 2 5% W LE CPU VI DSQUT R u12
T16
R1311
%0 o7 (oOT}-—CPY_VI DSCLK 402 1/16w Q 1 2 s LE CPU VI DSCLK R T14
T11
R1310
o0 o7 Iy PU VIDALERT L ¢ s021136w  LAAN 2 S%MELE CPU_VI DALERT L R N18
PLACE_NEAR=UL000. BS1: 38mm N16
N14
— PPVOORE SO_CPU 67 12 14 48 68 101 M7
_PPIV05 SO 67910121314 16 17 20 22 23 35 39 44 MLS
67'69 72 101 PPVCORE SO CPU 6 7 12 14
==t §o768%181 ML2
PVCORE SO0_AXG 7 12 13 PPVOORE SO_AXG 7 12 13 15|48 1
== 15748 68 = 68 M
L18
PLACE_S| DE=BOTTOM L4
PLACE_S| DE=BOTTOM PPVCCSA_SO_REG
PLACE_SI E:DBc%rTguvlu o gmm is'8a 50
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 AGLO
S R A= - e 2 ap -
%0 o7 (0T} AR : - smm CPU_VCCSENSE_P -
A46
90 67 @ CPU VCCSENSE N -
%0 &7 ¢} CPU AXG SENSE P - F49
E50
%0 67 GO0} CPU AXG SENSE N -
%0 59 <M} CPU VOO OSENSE B V10
AULO
%0 59 COOT} CPU_VCC! QSENSE -
PLACE_NEAR=U1000. E50: 50. 8mm TP_CPU VDDQSENSE P - AY19
PLACE S| DE=BOTTOM TP_CPU VDDQSENSE_N P
1 — — ]
R1367 -
100 o4 (COT}-CRU VCCSASENSE -
1% -
st TP_CPU DI E_SENSE P
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
NELF NELF
PLACE_NEAR=U1000. A46: 50. 8nm FE’LLAAC(‘:EENSAFBELEE&%rTEU\{IU s0.8 402 |, ,| 402
= . : 50. 8mm
PLACE_SI DE=BOT'E%VI 1] |1 = R1365* N
1361 R1363 Pt R1371 _
00 o0 e 7o 9| PLACE_SI DE=BOTTOM Lo
NOST 106 .
NOSTUFF 1% NOSTUFF 11200 1% UFF
1/ 16W 1/ 16W M 1/ 20W 4
NF- LF it 201, Ve =
202, | | 402 ,201

PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
per doc 439028 revl.0

NOTE: Intel validation sense |lines
HR_PPDG sections 6.2.1 and 6. 3. 1.

\VCCSA_0 U100 vea o_SEL| AJ8 CPU VCCl O SEL
VOCSA_1 SI\A/UNBI?YLEB-RAE?/GlE veepQ of AV23 PP1V5_S3_CPU VOCDQ
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_S0_CPU VCCPIL _R
\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

For Future Conpatibility

715

7 14

7 10 14

49_50 51 _53 56 60 61 71 72 7
6§ 7.16.17.18 19 20 222325 26
8 8

101 68 48 14 12 7 ¢ PPVCORE SO CPU

VCC_0

vVee 1

vee 2

VCC_3

Vee 4

VCC 5

VCC_6

\Voold

VCC_8

VCC_9

\vee 10
\Vee 11
\vee 12
\vee 13
\Vee 14
\vee 15
\VCC 16
\vee 17
\vee 18
\vee 19
VCC_20
\vee 21
\vee 22
VCC 23
\Vee 24
\vce 25
VCC 26
\vee 27
VCC 28
VCC 29
VCC_30
\Vee 31
VCC_32
VCC_33
\VCC 34
VCC_35
VCC_36
\vee 37
VCC_38
VCC_39
\Vce 40
\Vee 41
\Vee 42
\vVee 43
\VCC 44
\Vee 45
\VCC_46
\vee 47
\Voolt:}
\Vee 49
VCC_50
\Vee 51
\Vee 52
VCC 53

uU1000 vee_saf MBS
SANDY- BRI DGE  vcc 55| H31
MOBI LE- REV1  vec se| H29
BGA vee_s7| H2S
(6 OF 11) vee_sg| &4
P vec_se| $40
vee 60 38
oM T vee 61| S84
vee 62| S32

vee 63| 28

vec_ea| 26

vee 65| F45

vee 66| F43

vee 67| F41

vee 68| F37

vee 69] F35

vee_7o| F31

vee 71| F29

vee 72| F25

vee 73| E44

voc_74| E40

vee_7s| E38

vee 76| E34

vee_ 77| E32

vee_7s| E28

vee 79| E26

vee_sof D45

vee 1| D43

vce g2| DAl

vee g3| D87

vee_gal D85

vee gs| D31

vee_ge| D29

vee_g7| S44

vee_gg| A0

vee ol S38

vee ool 34

vee 91| 32

vee 92| 28

vee 93| 26

vee_o4| B45

vec_gs| B43

vee 96| B4l

vee_ 97| B37

vee og| B35

vee 9ol B31

vee 100| B29

vee_101| A44
voc_102| A40

vee_103| A38

VCC_104| A34

Vec_105| A32

vee_106| A28

voc_107| A28

SYNC MASTER=K92 M_B
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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 |yss 2 MOBI LE- REV1  vss_ss| AV63
BJ40 lvss 3 BGA vss_go| AVS9
BJ32 lyss_4 (10 oF 11) vss_go| AVS7
BJ24 |yss 5 vss_g1| AV50
BJ20 VSS 6 VSS 92 AV44
BJ16 |vss 7 vss_g3| AV38
BJ12 lyss 8 oM T vss_ga| AV31
B8 |lvss o vss_gs| AV25
BGS0 |vss 10 vss 96| AV19
BGB6 |vss 11 vss_g7| AV9
BG52 |yss 12 vss_gg| AVS
BA8 |yss 13 Vss_go| AUS4
B4 |yss 14 VSS_100[ AKT7
BG36 |vss_15 vss_101| AUAL
B&28 |yss 16 vss_102| AU3S
B4 |yss 17 vss_103| AU28
BG20 |yss 18 VSS_104| AU22
BGL6 |vss_19 Vss_105| AULE
BGL2 |yss 20 vss_106| AUL4
BSB |yss 21 vss_107| AT61
BFS |vss 22 vss_108| ATS7
BE62 |yss 23 VSs_109| AT50
BES8 |vss 24 VvSs_110| AT44
BES4 |vss 25 vss_111| AT38
BESO |vss 26 vss_112| AT31
BE46 |vss 27 vss_113| AT25
BE42 |yss 28 vss_114| AT19
BE38 |vss 29 vss_115 AT11
BE34 lvss 30 vss_116| AT7
BE30 |vss_31 vss_117| AT3
BE26 |vss 32 vss_118| AT1
BE22 lvss 33 vss_119| ARS4
BE18 |yss 34 Vss_120[ ARAT
BE14 lvss 35 vss_121| AR4L
BE10 lvss 36 vss_122| AR35
BD3S5 |yss 37 vss_123| AR8
BD7 lvss 38 vss_124| AR22
BDS |vss 39 vss_125| AP65
BGBO |vss_40 vss_126| AP63
BCS6 |vss 41 vss_127| APS7
BCS2 |yss 42 vss_12g| APS0
B8 |yss 43 Vss_129| AP44
B4 |vss a4 Vss_130| AP38
BAO |yss 45 vss_131| AP31
BC36 |vss_46 vss_132| AP25
BC32 |vss_a7 vss_133| AP19
BC28 |yss a8 Vss_134| AP17
BC26 |vss_a9 vss_135 AP15
BC24 lvss 50 vss_136| AP12
BC20 |yss 51 vss_137| AP11
BCL6 |vss 52 vss_138| AP9
BC12 |yss 53 vss_139| APS
BB6S |vss_ 54 Vss_140| ANS4
BB63 |vss 55 vss_141| ANA7
BBA7 lvss 56 vss_142| ANAL
BB39 |vss 57 vss_143| AN35
BBY |vss 58 Vss_144| AN28
BBS |vss 59 Vss_145 AN22
BAS8 |vss 60 vss_146| AVBL
BAS4 lvss 61 VsS_147| AW
BASO |vss_62 vss_148| AVB
BA46 |vss 63 Vss_149| AML
BA42 lyss 64 vss_150[ ALST
BA38 |vss 65 vss_151| AL50
BA34 lvss 66 vss_152| AL44
BA30 |yss 67 vss_153| AL38
BA26 |vss 68 vss_154| AL31
BA22 lvss 69 vss_155| AL25
BA18 |yss 70 vss_156| AL19
BAl4 |yss 71 vss_157| AK16
AYB1 |yss_72 vss_158| AKL4
AY11 lyss_73 Vss_159| AKL1
AY7 lvss_74 Vss_160| AK9
AY3 lvss_75 vss_161| AKS
AY1 lvss_76 vss_162| AJ64
AWB6 |yss_ 77 vss_163| AJ62
A2 lyss 78 vss_164| AJ6O
AWMB |yss 79 Vss_165 AIS7
AM4 lyss 80 vss_166| AHT
AWIO |yss 81 vss_167| A
AVB6 |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_2s5g| L20

vss_259| L16

vss_260| L12

vss_261| L8

vss_262| K39

vss_263| K33

vss_264| K27

vss_265| KL

vss_266| J64

vss_267| 60 o8 48 15 12 7 FLVOORE_SO_AXG

vss_268| J56

vss_z69| I52 AHE5
vss_270| 348 AH63
vss_271| J46 ARG L
vss_272| 42 AH58
vss_273| 336 AHE6
vss_274| 330 AGE4
vss_275| 324 AGE2
vss_276| 322 AGE0
vss_277| I18 AF58
vss 278 14 AF56
vss_279| J10 AE64
vss_280| J6 AE62
vss_z81| HB9 AE6O
vss_282| H33 ADES
vss_z83| H27 AD63
vss_284| M AD61
vss_285| 62 AD58
vss_286| 58 AD56
vss_287| G54 AB65
vss_288| 30 AB63
vss_ 289 46 AB61
vss_z90| 42 AB58
vss_291| G36 AB56
vss_292| &30 AAB4
vss_z03| @24 AAG2
vss_294| G20 AABO
vss_295| GL6 Ys8
vss_296| GL2 Y56
vss_297| &8 64
vss_29g| F39 w62
vss_299| F33 V60
vss_300| F27 V65
vss_301| E60 V63
vss_302| E56 Vé1
vss_303| E52 V58
vss_z0a| E48 V56
vss_zos| E46 T65
vss_zoe| E42 T63
vss_307| E36 T61
vss_308|_E30 158
vss_309| E24 156
vss_310| E22 R64
vss_311| E18 R62
vss_312| E14 R60
vss 313| E10 R55
vss_314| E6 R53
vss 315 B4 R48
vss_316| D63 N64
vss_317| D39 N62
vss_31g| D33 N60
vss_319| D27 N58
vss_320| 58 N56
vss_321| 54 N52
vss_322| S50 NA9
vss_323| 46 MBS
vss_324| S42 MB3
vss_32s| 36 M51
vss_326| 30 V69
vss_327| €0 MBS
vss_32g| C16 V63
vss_329| €12 g
vss_330| &8 L56
vss_331| B39 152
vss_332| B33 L48
vss_333| B27

Vss_334| AS6

Vss_335| A52

vss_336| A2

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

PP1V5_S3RS0_CPUDDR

BJ28

VvDDQ_2

B&0

VvDDQ_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_13

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 23
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 33
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 43

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 53

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 63

AL42

VDDQ 64
VDDQ_65
VDDQ 66

AL40

AL36

AL34

VDDQ 67,
VDDQ_68

AL29

AL27

7 10 15 29 71 72

101 7
17 16 14 13 12 106 7
69767 44 39 35 23 22

> PP1V05_S0
%o

PP1V05_S0 67 69 72 191
= 7728 39 35 2 3§ 15
AV55 |vea 0 0 uU1000 veal o_33| AN20
AV53 |veal 0 1 SANDY- BRI DGE veal o 34| ANL8
AV48 lycei 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! _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 agf AHLE
AT12 |vooi o 17 veal o 50 AHL4
ARS8 |voat o 18 vcol o 51| AHLL
AR56 |voa 0 19 Vol O 52| AF16
AR52 |yeal o 20 veal o 53| AF14
ARA9 |voa o 21 Vel O 54 AEL7
AR20 |voa g 22 vcal o 55| AELS
ARL8 |yoal o 23 Vool o 56| AEL2
ARLE |voai o 24 vcaol o 57| ADLL
ARLA |yoal o 25 veal o 58 ACLY
APSS |veal o 26 veal 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 0 63| Y16
ANS2 |yea o 31 vcaol 0 64| Y14
AN49 |vea o 32 veal o es| Y1l
Lac3mmynzy
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8 7 6 5 4 3 2
CPU VCORE DECOUPLI NG
Intel recommendation: 4x 470uF 4nChm 2x 470uF 4nmChm (NOSTUFF), 16x 22uF 0805, 4x 10uF 0603, 20x 1uF 0402, 28x 1uF 0402 ( NOSTUFF)
Appl e | npl ementation: 4x 470uF 4nChm 1x 470uF 4nChm (NOSTUFF), 16x 22uF 0603, 4x 10uF 0402, 20x 1uF 0402, 28x 1uF 0201 (NOSTUFF), 4x 22uF 0603 ( NOSTUFF)
PLACEMENT _NOTE ( C1600- C16C7) :
o s aa 22 7« _PPVOORE_SO_CPU Place on bottom side of UL000 )
JiClFGOO 1 C&F601 1 C&FGOZ 1 C&FGOB 1 C&|:604 1 C&FGOS 1 C&FGOG 1 C&|:607 1 C&FGOS 1 C&FGOQ 1 C1|:610 1C1611 |1 C1F612 1 C1|:613 1 C1|:614 1 C1F615 1 C&F(:?lf:‘)J‘1 C1F617 1 C&F618 JiC&':(Slg
TH# OTE OTE OTE OTH OTH OTYE TE TR OTE TE OTE TE OTE OTE T TE OTE TE TH D
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
' ' L
NOSTUFF NOST! NOSTUFF F UFF UFF F F NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF N-STLFF
1C16A0 [1C16A1 |[1C16A2 |1ClB6A3 |1 Cl16A4 |1 CL16A5 |1Cl6A6 ([1C16A7 [1Cl6A8 [1C16A9 |1Cl6BO |1 Cl6B1 |[1Cl16B2 |1Cl16B3 [1C16B4 |1C16B5 |1Cl6B6 |1Cl6B7 |1 C16B8 |[1Cl16B9
B T ST = = S i S e =i S i el i i S e i
T B TR [EY O TEY O TEY O PR PR PR PR TR TRy TRy TRy TRy PR TR TR TR T R
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF -
1C'}‘":(:?CO __1C1F6C1__1C&F6C2 _iC&':6C3 __1C&F604 _iClPCE_iC&PCGJiClFGU
p o T w T o T, 6% T, 6% T e, T o T ek,
T 8361 8361 8361 8361 8361 8361 8361 8361
PLACEMENT_NOTE ( C1620- C1623) : =
Pl ace near U1000 on bottom side
Q50 [(BbA [(BubSY | Bubss
10UF 10UF 10UF 10UF
3%, T, &% 3% 3%
2 CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R
0402-1 0402-1 0402-1 0402-1
L
C PLACEMENT_NOTE ( Cl1624- C16D5): - C
Pl ace nearPli axdi o ears|iemzbottmosnieiddentt @ rosn e deot t om si de.
*CRITICAL | CRITICAL |CRITICAL | CRI TI CAL | CRI TT CAL CRITICAL] CRITICAL] CRITICALICRITICAL | CRITICAL] CRITICAL TCRI TI CAL [ CRI TT CAL CRI TI CAL | CRI TT CAL CRITT CAL | nosTUFF NOSTURF NOSTURF NOSTURF NOSTUR
1%}&24 __1C1L(J:;>:25 __1C1L(J:;>:26 __1(238%(:}:27 __1(238%(:}:28 __1%:3}(:}:29 __1(%313:30 __1C1L(J:;>:31 _iC13:32 __1C1L(J:;>:33 __1(238%(:}:34 __1(238%(:}:35 __1(238%(:}:36 __1%33}(:}:37 _iC13:38 __1C1L(J:;>:39 __1C1L(J:;>:D0 __1C1UFD _i(g?g%(:}:DZ _i(%:g%(:}:m__lgg%q:m 1(2%&%
\ T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V \
T b T2 attmmn [ fplemme |2 fgloome T2 faiome 7 filoomn |2 atlomn [ fplomme [P fgloma 2 Bibcomn [7 fiSoomn |2 atlomn [7 fplomme 2 Bglooma [ Bibcomn [2 gloome 2 faiome [ fiScomn 2 gloma [7 Bicomn |2 gl [ ficomn
PLACEMENT _NOTE ( C1640- C1645) : L
Pl ace near inductors on bottom side.
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL NOSTUEF
|1 C1640 1Cc1641 JrC1642 |'*C1643 J1C1644 |
== 270UF- 4MOHM = —470UF- 4MOHM == 270UF" 4MOHM ~— 470UF- 4MOHM = 270UF- 4MOHM
F_ ® Befgr F— ® Befgr F_ ® Befgr F_ ® Befgr ? Befgr
L
CPU VCCI O VCCPQ DECOUPLI NG .
Intel reconmmendation: 2x 330uF, 10x 10uF 0603, 26x 1luF 0402
Appl e | npl ementation: 2x 330uF, 10x 10uF 0603, 26x 1luF 0402
PLACEMENT_NOTE ( C1646- C1671):
w9032 ¥ pp1V05_S0 Pl ace on bottom side of UL000 CF U VCCFLL DECQJPL' NG
B 1C1646 |[1C1647 |1Cl1648 |1C1649 |1C1650 ([1C1651 (1C1652 |[1Cl1653 [1C1654 |1Cl1655 |1C1656 (1C1657 JiClGSS 1R1g30c1 S === B
1UE — I\F — I\F s = IF — I\F — I — I =1 — I — I — IF TUE e o s 222007 7 0 PRIVE_SO ’ ’ ORI TICAL
> ;9\4’ > ;9\4’ > ;9\4’ > ;9\4’ > ;9\4’ > ;9\4’ > ;9\4’ > ;8\4’ > ;8\4’ > ;8\4’ > ;8\4’ > ;8\4’ > ;8\4’ % §7
X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 X35 Mo * (1:3';685 * (1-’3;686;i §U3W9UF-0. 0060HM
I1C1659 1C1660 [1C1661 [1C1662 [1C1663 |1Cl664 |1Cl665 |1C1666 |1Cl667 |1CL668 |1C1669 |1 CL670 Ji01671 T rrs S
i/': ::i/': ::i/': ::i/': ::i/': ::i/': ::i/': ::i/': — 14 — 14 ::i/': — 14 Vs CPU VCCPLL Low pass filter
TH# O OTH OTH T TH OTH OTH TH OTH OTH TH OTH OTH
402 402 402 402 402 402 402 402 402 402 402 402 402
PLACEMENT_NOTE (C1672- C1681): JT— _—
Pl ace near U1000 on bottom side
TICAL ]
1 1
%0% %OO%UF% %0% %O%UF 20% 20% %0% %O%UF %0% - %0%
Pl ace near inductors on bottom side ) ) ) ) ) 1
CRI'TI CAL £
,C1682 , C1683
+ 303%(’)LF- 0. 006 NES/?LF- 0. 0060HM
A ? Sk s * Sk s SYNC MASTER=K92 M.B SYNC DATE=08/ 19/ 2010
CRITI CAL
= CPU DECOUPLI NG- |
Intel recommendation: 1x 10mGhn resistor, 1x 1luF 0402 BTG e bﬂ
2 GNP T
uiZ’w 1 C1684 NOTI CE OF PROPRI ETARY PROPERTY:
0603 }E%F THE_| NFORMATI ON_CONTAI NED HEREI N | S THE
f v e POBLOSOR AGRERS TO THE FaLLow NG~ N
202 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 16 OF 132
— Il NOT TO REPRODUCE OR COPY I T
) VAL mans resoen o INWOERPRIITE 4 OF 101
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9x 1uF 0402 ( NOSTUFF)

9x 1uF 0402,
9x 1uF 0402 ( NOSTUFF)

2x 10uF 0603 ( NOSTUFF),
9x 1uF 0402,

Intel recommendation: 2x 470uF 4nChm 2x 470uF 4nOhm (NOSTUFF), 6x 22uF 0805, 2x 22uF 0805 (NOSTUFF), 6x 10uF 0603,
2x 470uF 4nChm 1x 470uF 4nmChm (NOSTUFF), 6x 22uF 0603, 2x 22uF 0603 (NOSTUFF), 6x 10uF 0402, 2x 10uF 0402 ( NOSTUFF),

Appl e | npl enent ati on:
PLACEMENT _NOTE ( C1700- C1708) :
s o5 10 12 7 _PEVOCRE_S0_AXG Place on bottom side of UL000
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
JiC1F700 1Cl701 |1C1702 |1¢1703 |1 €1704 |1 €1705 |:€1706 |1 C1707 |: 708 |1 Cl70e | Cizdo | Civi1 |Civiz | Ci/1s | Cl7Ta |1 GI71s |1CI7T6 JiC&J”
?ig% T OTE T T T OTE OTE OTE OTE OTE OTFE OTHE T TR OTE O OTh Figg
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
PLACENENT_NOTE (CL718- C1723): 1
Pl ace close to U1000 on bottom side =
NOST!
Jicr718 [ici7ae [ica7e0 [ici7e1 [ici7ez [icives [ici72a | Cl725
0 Toul UF TOUF TOUF TOUF TOUF
— PN, A% — % ~ % ~ % — — % — %
. + -

PLACEMENT_NOTE (C1726-C1731):
i nductors on bottom side.

lPI ace near
NOSTUF
Ji(%:g%lze 1%127 1%128 1%&29 1C0%U7F30 1C1731 1%&32 1C1733
v T TR TR T T W %
—Izé%oéCERM‘ R L U - e L é%ééCERM‘ zééé'aCERM‘ Z BhaCeRM |2 Kok, CERML
C

PLACEMENT_NOTE (C1734-C1735):
Pl ace near inductors on bottom side. =

NOSTUFF
tC1734 Lt C1735 P C1737
— 470UF- 4MOHM —— 470UF- 4MOHM 470UF- 4MOHM
[ 20% T 20% 5 %g‘gnv

A
2
£

OLY- F_z %O?¥-TAI\FI’ POLY- TANT
D2T- SM D2T- SM D2T- SM
CPU VCCSA DECOUPLI NG
Intel reconmendation: 1x 330uF, 5x 10uF 0603, 5x 1luF 0402
1x 330uF, 5x 10uF 0603, 5x 1uF 0402

Appl e | npl ement ati on:
_—

CPU VDDQ VCCDQ DECOUPLI NG
10x 1uF 0402
PLACEMENT_NOTE (C1758- C1762):

Intel reconmmendation: 1x 330uF, 8x 10uF 0603,
1x 330uF, 8x 10uF 0603, 10x 1uF 0402
Pl ace on bottom side of U1000

Appl e | npl ement ati on:
PLACEMENT_NOTE (C1738- C1747):
722900 PPIVE _SSRS0_CPUDDR Pl ace on bottom side of UL000 o 12 7 _PPVCCSA SO_REG
JiC1F738 __1C1F739 __1C1F74O __1C1F741__1C1F742 __1C1F743 __1C1F744 ——1C1F745—iC1F746JiC1F747 1C1758 |ic1759 |1ci760 |ici7e61 |1ci762
iR NN AR AR AR
| 4 4 W[ ; ; W [® T W T TE OTH T
Pl ace cl ose to U1000 on bottom side J:‘ 1
1Cc1748 [1C1749 |:C1750 [:C1751 [:c1752 [:CL753 [:C1754 |: CL755 -
TOUF 10Ul QUF 10Ul TOUF TOUF TOUF TOUF
S 8% S 8% S 8% S 8% T, 8% T, 8% S % S % 1C1l763 [t Cl764 |1 Cl765 |1Cl766 JiC1767
35 35 35 Téas 385 35 Té%s Té%s e = . i . oF B
2 $5p 2 S5 2 $5p 2§53 2 S5
Pl ace near inductors on bottom side ) J_ 65 65 65 65 T 65
,C1756 : 1
+ §U3M(’)LF-O. 0060HM =
f%v L*C1768
B 02 sm - 270UF
T 20%
= 2 2lr
= CASE- B4- SM
Intel recommendation: 1x 10mohn resistor, 1x 1uF 0402 =
R1700
10‘ 0102 PP1V5_S3_CPU VOCDQ 7 12 _—
1/1:{0W
ot L CL757

10%
oV
2 X5R
202

SYNC DATE=08/19/ 2010

SYNC MASTER=K92 M_B

CPU DECOUPLI NG- | |

T T |
d} Appl e I nc. Img.m_lﬂ
®
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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 15 O: 101




2

30 35 23 22 20 17 16 14 3312 20 0.7 o _PP1VOS SO 39 35 23 22 20 17 16 14 43,1310 0.7 5, _PP1V05 SO .
581298 47 1o 1, G0 1o g 5. _PP3V3 SO PLACE_NEAR=U1800. Y47: 2. 54nm )
24 %
CantiiREag . ) LPC AD<0> o a0 46 07 03 PLACE_NEAR=U1800. Y11: 2. 54nm ngsogg
LPC R AD<O> 60 A N 9
_,O-O—E‘LBBD—/N\/\/J:—® R1830 e
37.4
A20 1 U1800 FwH/ LADO| 38 LPC R AD<1> : 2 33 LPC AD<1> 6 a0 46 87 93 & o
= [p-SYSOLK OLKSK RIC g 90 fAToX CPOUNT e L ams| A58 e -ECRADSLE —RISGL NN, 283 PC AD<1>—cary ‘R1820 v 8634 oo U1800 SVBALERT/ GPt OL1] EL2 PCH GPIOI1 . :
NCX¥—{ RTCX2 NMOBI LE B37 LPC R AD<2> ' 2 33 LPC AD<2> 5 44 a0 67 93 TOK A o s E ENET D2R N PE 300 MBA
FCBGA P2/ Lm?’“—%"%/v\/—w’ﬁm—m % w % % [rmy—PCLE ENET D2R P > 234 | PERPL NOBI LE svecLk|_H14 MBUS _PCH CLK OO0 25 25 28 %0 41 47
LPC AD<3> AV32
020 (SR VR FUFSILADSI = qpuap LPC R AD<I>RIBGI LA\ NN, 282, LPC ADS> oy o aa 0 o1 55 , 201 o3 36 ¢oom—PCLE ENET RRD C N - o PET FCBGA SVBDATAL S gy SVBUS PCH DATA CED &3>
1o _RTC RESET L - RTCRST* Fvia/ LFRAVES| D86 ) be FRAVE R LRisaa LA 233, LPC FRAVE L gy & 4a 45 o7 0 e @M POEENET RRDCP o AB2 |perp (Zo?vf 10) )
5%17 20 MF 201 . AL SM._PCH 0 ALERT L 16
16 _PCH SRTCRST L - @2 | SRTCRST* olo LDRQD* |,E36 NC LPC DREQD L 3 o o1 o rEy—POLE AP 2R N - :E;Z PERN2 SMLOALERT*/ GPl 060
K22 | | \TRUDER* 0 LDRQL*/ GPl o3| K36 > T29 PWR EN PCH oy | PY) 10 9 31 6 (My—PCLE AP D2R P - PERP2 SM.ocLKL. S8 - SML_PCH 0 CLK oo 7 0
* HIRLOSR L 0 01 POE AP R2D C N -2 peThe SMLODATAl Gl2 o g SMPCH O DATA D v
V5 o aa a6 - -~
1o _PCH | NTVRVEN L 7 | INTVRVEN SERI RQ LG SLRIEQ <D 0 m PCIE AP RD C P 2032 | peTP2 s CH 1 ALERT L
. . sm._p 16
ANVB SATA HDD D2R N o 38 PCIE FWD2R N - 36332 PERNS SM_1ALERT*/ PCHHOT* / GPI O74|
@ o m
9316 HDA BIT CLK R o—"54 | Hoa_BOLK SATAORXN — o n 22 2 [C>_POLE_FW D2R P -t PERP3 % SM1CLK GP g E14 - SM. PCH 1 CLK o o
SATAORG L e SATAD DPRE e o PCIE_FWR2D C N -4 | PETNS SML1DATA/ GPI O75| M6 gy SML PCH 1 DATA D 7
o HDASYNGR g 134 I1pA swe SATAOTXN [AH0D ROD o o a8 PCIE FWR2D C P o B4 | PETP3 g
SATAOTXPLAPS > SATA HDD R2D C P o - 5 - o =
NC PCI E_EXCARD D2R N PE
16 _PCH SPKR -0 | SPR SATALRXN_AMLO SATA QOD R N 402 : NC_PCl E_EXCARD D2R P BE36 | pprpsg
ka4 ) SATALRXP| AMB SATA ODD D2R P a1 92 . NC_PCl E_EXCARD R2D C N AY34 | pETRA
93 16 _HDA RST R L - HDA_RST SATALTXN_APL1 SATA ODD R2D C N a1 92 NC PCIE_EXCARD R2D C P BB34 | perps
T SATALTXP APLO > SATA ODD R2D C P oo 1 9 O e e
4 D2RN BG37
o HDASIN . E34 fipaspino - o7 . NC PCIE 5 PERNS
s _NC HDA SDI N1 G34 | HpA_sDI N1 SATAZRXN. oL IP SATA C o NC PCl E 5_D2RP BHS7 | perps 0) aLKoUT_PEG A NLABST PEG CLK100M N oo 75 5
o [NC HDA SDI N2 C34 | hpa_spine SATAZRXPL w12 SATAC D2RP_ NC PCIE 5 R2D CN__ AY36 | perps | QKOUT PG A PLAB38 & PEG CLKIOOM P o e 5
e e L _PEG_A_| -
o NCHDASDING g AS4 IppA sDING SATAZTXN IE Ssﬂﬁ g zg - NC PCIE 5_R2D CP  BB36 | peyps o
saTmTxP| AH g TP SATACRIDCP
A36 NC PCIE_6_D2RN BI38 | pErnG aLkouT DM N AV22 DM CLK100M CPU N 10 90
oa1s HDASDOUT R g ™59 |HDA SDO SATA3RXN_AB8 NC_SATA D D2RN g NC PCIE 6 D2RP BG38 | perps aKouT om P AU22 DM CLK100M CPU P 10 %0
36 | 1o pock_ENF/ a1 083 SATASRG 0 NS SATA D oD . NC_PCIE 6 _R2D CN___AJ6 | pere B B e — =1
@n—L1AC 129 1M - o SATASTX . NC PO E 6_ReD CP__ AV6
33 16 d PETP6
2 ENET_MEDI A_SENSE _RDIV > 32 | HoA Dock RsTr/ Pl 013 | <C sATA3TXP| AL NC_SATA D R2D CP . LKouT DP_ N AML2 NC PCH CLKOUT DPN .
= . NC PCIE 7_D2RN BOAO | pepyy Pegieia Ve NG PGH CLKOUT DPP .
- - 23] 0TAG Tk & SATMRXN N SAIAE . NC PCIE 7_D2RP BI40 | perey N B =1
v XDP_PCH TCK 5 SATAREL TS e SAE DR o NC PCIE 7 _R2D CN  AY40 | peryy L x BF18 PGl E CLK100M PCH N 16 93
H7 TAATXN 6 BB40 ' CLKIN_DM _N
2 [rmy-XDP_PCH TS -] ITAG TVE g SSQTAAITXP ADL NC SATA E R2D CP . NC PCIE 7 _R2D CP PETP7 2ol SN D N s PG E G K1oOM PGH P e
[T X0P_POH TDI > O aTAG TDI = NC PCl E_8_D2RN BE38 | pprng O | W *
- HL SATASRXN Y3 NG SATA_F_D2RN ° NC PCl E 8 D2RP BC38 | perpg o | LW
2 XDP_PCH TDO JTAGTDO i SATASRXP| YL - NC SATA F_D2RP . D CN A8 2 CLKi N_poT_geN 24 PCH CLK96M DOT N 1693
NC PCIE 8 R2 PETNS = g PCHCGKGMDOTN . m
- oM E24 K96M P 16 93
SATASTXN|_AB3 NC _SATA F R2D CN g NC PCIE_8_R2D CP___AY38 | perpg CLKIN_DOT_96P| =% g  PCH CQLKOGMDOT P -~
SATASTXP| ABL NC_SATA F_R2D CP s X
Y4
« R T3 | sp ok Vi1 sz PCH SATAl COVP 0 3 PCI E_CLK10OM ENET N - 0 | cLKoUT_PCI EON d CLKI N_SATA N AKT PCH_CLK100M SATA N 16 9
waw@m-SPLCAKR e~ SPI SATA COMPQLo o 36 PCI E_CLK100M ENET P &2 | cLkaut_Pai EOP CLKI N SATA PlAKS ¢ PCH CLK100M SATA P Ny e %3
= o qop--SPLCSO R L =g s SAT oA 120 22 22 25 00 1 PO E CLKIOOM AP N 2203 CLKOUT_POI EIN
n 67910 12 13 14 16 -
TP SPI_CS1 L g sP _cs1r % SATALED* [5P3 PCH SATALED L 1 s ar e T 0 a1 PCIE_OLK100M AP P 2" | ckour_pa E1P ReEFCLK141 NL_K45 PCH CLK14P3M REFCLK am s =
R1831* AMGS
% 1 qy-SPL MBI R - 4P _wosi saTAOGP) aPi o1 V14 DP_AUXCH | SOL g 831 o 30 PCI E CLK100M FW N - o CKaUT_Pa Eis L s M PG N
oSk M SO - B lsp_mso SATALGR/ GPI mgm—‘&("ﬁ%@ wEE oW 53 38 POE QKIOOMFWP - CLkauT_PA CLKI N_PCI LOOPBACK] S e =
as _ PCH
" e R o 2 10 EW CLKREQ L V10 | POl ECLKR@*/ GPI C20
SATA3COWPI | ABL3 PLACE_NEAR=U1800. AB12: 2. 54nm s m - N VSCLK CLK25M SB R .
SATASRCOVPO| ABLZ | s2 PCH _SATASCOVP . £ M EXCARD N Y3; CLKOUT_PCI E3N XTALZS N ) e SYSCLK CLIOSMSBR
SATA3RBI AS| AL PCH_SATA3RBI AS . NC PCI E_CLK100M EXCARD P Y36 | cLkouT_POI E3P XTAL25_ouTl Y52 Ne
Y43
PCI E_CLK100M T29 N - CLKOUT_PCI E4N
93 33 - Y47 XCLK _RCOWVP.
% 2 PCI E CLK10OM T29 P &% | aLkaut_Pai E4P XCLK_RCOMP) - PCH
s PP3V3_T29 NC POl E_CLKI0OM PESN V45 | cLkauT_Pai ESN
59 a8 07 84 83 52 79 72 0% . ka3 NC PCH GPI OB4_ CLKOUTELEXO s
(8,82,30,18,19,7 16,12,7'5 PP3V3 SO « _NC POl E_CLK100M PESP 45 | cLkauT_Pal ESP CLKOUTFLEXO/ GPI 064 "2 g, NC PCH GPI 064 CLKQUTFLEXO
71 70 45 22 20 19 18 17 16 ;ZPP3V3 SUS +o _PCIECLK L cPlosa L14 | pg ECLKRQ6* / GPl O44 Eﬁ CLKOUTFLEXL/ GPI 85| F47 NC PCH GPI 065 CLKOUTELEXL .
— >
degototelr dedad & _PP3V3 SO NC POl E_CLKI0OM PEBN ABA2 | o KOUT_PEG B_N m
4564,59,58053551,5049,%2 ¢ . . CQUTEL o
R LR ) . s « 'NC_PCI E_CLK100M PEBP AB40 | o koUT_PEG B_P CLKOUTFLEX2/ GPI 066] M7 g, NC POH GPICB6 CLKOUTFLEX2 o
R1878'| R1842'| R1869'| R1877'| R1876 —.—Jz
1 i 4K 10k 10K 4. 7K 10K % 10 [r)—ENET_CLKREQ L - PCl ECLKRQU*/ GPI O73 CLKQUTFLEX3 P 67| K49 g NC POH GPI 067 OLKOUTFLEX3
431| R1848"| R1846"| R1845"| R1844 mgwi 1,23&3 20m w2 w2 21 2 16 [Ty AP_CLKREQ L L | PCI ECLKRQL*/ GPI 18
Rl8lo§ 10K 10K 10K 10K a5 R oy 2y 201, o EXCARD CLKREQ L A8 | Pl ECLKRGB* / GPI 25 CLKaUT | TRXoP_NLAKL4 | TPXDP_CLK100M N 16 23 %0
) 20w 2o wzow R JTAG T29 TVE 16 3 w10 T29 OLKREQ L 12 | POl ECLKRQI*/ GPI 026 cLKoUT_I TRXDP_P AKIS o | TPXDP_CLK100M P 16 22 90
PVRT! H vy 201, 2015 2015 2015 PCH SPKR 16 m g MLO - - -
25 20 17 7 Pl CGH 2015 FW CLKREO L 162990 o710 5 [TN)—PEG CLKREQ L - = PEG A _CLKRQ'/ GPI 47
E
AP_CLKREO L 1o 23 7 _PEG B CLKRQ L GPI 0656 PEG B_CLKRQ'/ GPI C66
R1802" ‘R1803 CH SATALED L 1 cLKi N GaDL_ N B30 POH CLKI N GNDNL
R1800" ‘R1801 20K 20K EXCARD QLKREQ | e CLKI N G\DL_ Pl BS30 PCH CLKI N _GNDP1
330K M 1,233’32 aow T29 CLKREQ L 0 3 .
ﬁw% § oW Ry o1 PEG CLKREQ L 8 16 87 CL_CLK1 NC CLINK CLK s
o e : : PEG B OLKRO L_GPI G56 16 o pararl T1 NC CLI NK DATA .
R ENET_CLKREQ L 16 36 70 56 a1 25 22 20 7 PPLVS SO . -
RTC RESET L 16 P10
o RrsT1+ NC CLINK RESET L .
PCH SRTCRST L 15 - _
PCH I NTRUDER L 6 R1866E
PCH | NTVRVEN L 33°32°00°%0°36 °17°%6 3277 &’ _PP3V3 SO \CSH P CLK100M N 10K
Erretrtrel NCSTUFF %0 2 1 _1TPXDP CLkioom N R1840 » Lswyzow e ) TPCRY 0% Lo ris7o!| 'ris71
C1802 ! + C1803 R1833'| R1834* Ncszﬁl W R1849 cannot be used w VCCSUSHDA on SO 10K 10K
— 201 5% 5%
e o 10K 10K w0 20 1 I TPXDP CLK10OM p__R1841 1 swicow we | TPCPU CLKIOOM P 10 50 2 . e oow
5%
en 2 2 Sen 71 70 45 22 20 19 18 17 16 7 PP3V3 SUS 1200 120w 201 HDA SDOUT R 16 o3 201, 5201
o o %2 X S
DP_AUXCH_| 1623 8 L
SATARDRVR _EN 6 23 4 PLACE_NEAR=U1800. N34: 1. 27nm =
L R1810
9316 _HDA BIT CLK R 1in 33, HDA BIT LK oD s 0
1/;/t;w PLACE _NEAR=U1800. L34: 1. 27nm 402 K
- R138311 7170 45 22 20 19 18 17 16 7 PP3V3 SUS % SYNC MASTER=K91 M.B SYNC DATE=10/ 19/ 2010
o3 1 POH CLKI14PGM REFOLK % 1 _HDA SYNC R LAANAZ—HDA SYNG [T s 0 e o1 |
C e aKiooM b P s o 'R1854 | 'R1855 |'R1853 2 PCH SATA/ PCl E/ CLK/ LPC/ SPI
o5 16 POLE_CLKI0OM PCH P PLACE_NEAR=U1800. K341 1,27 & oK ToK 10K
o5 16 PCH_CLK100M SATA N 8 S i N N e L | 3
03 16 PCH CLK100M SATA P 9316 _HDA RST R L IANANZ 91> 3 A L L App| e nc.
03 16 Dor N 1|1?(_;]_K897 1/zsw pﬁfgigNEAR:UlBOO. A36: 1. 27mm ®
93 16 PCH CLKO6M 201 Y PROPERTY:
£7 33 NOTI CE OF PROPRI ETAR :
1 SM._PCH O _ALERT L
'R1891 |'R1892 |'R1893 |'R1894 |'R1895 ['R1896% [f2ow = \p\ spour r LAAAA—HDASDAT oD = » * L THE_| NEORVATL N CONTA! NED_ HEREI N | S THE
Q1850 37650859 K 10K 10K 10K 10K 102K 2201 v 16 _SM._PCH 1 ALERT PROPRIETARY PROPERTY. OF APPLE COMPUTER | NG
5% 5 w
376S0859 VGS 0. 35~1V ?l%zuw ?/%zuw ?l%zuw ?l%zuw 1/ 20w 1/ 20w 1/22: a8 UFF o | TO M NTAI N THI S DOCUMENT | N CONFI DENCE 18 OF 132
M VS M M, 55, oL sMe sa L R18 2 1 5% 120w M 16 PCH GPI |1 NOT TO REPRODLUCE OR COPY I T
561 201 5201 2 2 2 [ Yor 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART 16 101
= IV ALL RI GHTS RESERVED
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70 as}

a5 22

22 20 10 18 17 16 7 PP3V3 SUS

| NTERFACE

DI d TAL DI SPLAY

22 25 70 71 87

s _NC CRT |G BLUE
s _NC CRT | G GREEN
s _NC CRT |G RED

CRT_BLUE
CRT_GREEN
CRT_RED

12 2

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

CRT_DDC_CLK
CRT_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

bo 19 18 17 16 7 PP3V3_SUS
72 71 70

201

ZE PP3V3_S0
]

R1991*
8. 2K

5%
1/ 20W
M

201,

PM CLKRUN L

72 44 29 17 6

72 17

PM SLP S3 L

PP3V3 SUS 71617 18 19 20 22 45 70 71 72
PP1V05 SO 47,9 10,12 13 14 16 20 22 23 35 39 44 67
1
R1
R1905 *r1900
5% 49.9
320w 1 PLACE_NEAR=UL800. BJ24: 12. 7nm
%01 W
, 01
0o DM_N2S N<O> B4 [om oreN oy Uzlﬁ Rs%% N PO R0l B4 o PO DATA N<O> s %0
0o DM _N2S Ne1> BE20 | pv 1RXN NOBI LE FOI_RxNi| AY14 o  FDI DATA Nel> s
%9 DM _N2S N<2> BGL8 | py 2RXN FCBGA FOI_Rxne| BE14 o  FOI DATA N<2> 5 90
%o DM N2S Ne3> P20 | v 3RXN (3 OF 10) FDI_Rxna| BHIS o  FDI DATA Ne3> 9%
BC12
BE24 OMT FDI _RXN4 bl FDI_DATA N<4> s 00
9% 9 DM _N2S P<0> DM ORXP FDI_RxNs| BI12 o FDI DATA N<5>
oo Mm_DM NS P<1> g BG0 |pviipe o[BG * -
DM _N2S P<2> BI18 | pv 2RxP FDI _RXN6 @ FDl DATA N<6> s 00
90 9 8330 EDl_RxN7| BS® pl FDI_DATA N<7> 9 %0
%0 9 T DM _N2S P<3> > DM 3RXP - "
FDI_RxpPo| BGL4 - FDl _DATA P<0> 9 90
00 DM S2N N<O> AVR4 | 5\ 0TXN FDI _Rxp1| BB14 - FDI_DATA P<1> 69 90
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
Q= - - BGl2
Av24 — FDI_RXP5 - FDI_DATA P<5> s 50
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 > EDI DATA P<7> o
. DM _S2N P<2> AY18 | by 2TxP DR *>- e
AU18
%0 9 DM __S2N P<3> DM 3TXP FDI | NTLAWGE ey FDI__I NT 69 90
QM= s g——— _ - oD
PCH DM 2RBI AS BH21 | v 2RBI AS FDI_FSyNco| AV12 EDl_FSYNC<0> 69 90
PLACE_NEAR=U1800. BH21: 2. 54nm FOI_Fsynci| BCLO oy POl FSYNG<1> e
1
5510920 PCH DM _COVP BJ24 | pm _zcow FDI _LSYNoo[ AVL4 FDI_LSYNC<0> 59 %0
1% B&5 | pm _i Rcowp FDI_LsyNc1[ BB10 g POl LSYNoel> pmesso
%//FZDW
201
P PM SYSRST L K3 sys reseT+ X VAKE* |2B9 o PCl E WAKE L Van EEUECEAEN
O EMSYSRST L~~~ g ™4 <=
1 o 2 [Ty PM PCH SYS PVROK g, P12 | sys puRck %E CLKRUN/ GPI 082| B gy PMCOLKRINL  meysaraeas
o O PMPCH PR g 122 | pyrok re
90 29 10 @MM DRAMPVROK 28 SUS_STAT*/ GPI (ﬁlm—‘m—@ PWRDWN_ L 6 44 46
44 [TIy—PM DSW PVRGD > 22| DPURK E% SUSCLK/ Pl os2| N4 PM CLK32K SUSCLK R as
80 19 17 (TR)—PM 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 [OOTy 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 «l.GLo
o o e - PMPYWRBTN L | g  F204 pureTiv SLP A" g TPPMSIPAL PP1V8 SO 720
n
° P29¢ «s [rm__SVC ADAPTER EN 20 |ACPRESENT/ GPI CB1 TP23| A6 g TP POM TP23 R1981" R1915
2. 2K
« [TEy—PM BATLON L - 10 [ BaTLON/ GPI O72 PMVBYNCH AP14 gy  PM SYNC @ w0 © 5% 390K
e - 1/ 20w 5%
PCHR_L - A0 R stpLAN/ GPiceol K14 cPlcpo SLPLANL 4 2t 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
SLP_SUS* PM SLP_SUS L oD 17 2
= SUSACK* |<C12 PCH SUSACK L am

PLACE_NEAR=U1800. T43: 2. 54mm

6 17 44 46

s _NC CRT | G HSYNC
s _NC CRT 1 G VSYNC

CRT_HSYNC
CRT_VSYNC

e
g

PCH DAC | REF DAC_| REF

CRT_I RTN

L 4

'R1951
1K

5%

1/ 20w

M
2201

PM SLP_SUS L

72 44 17 PM SLP S5 L
72 65 a4 a2 20 17 PM SLP_S4 L

17

17

17 23 a4

SUSWARN L
1 1 1 1
R1925 R1985 | R1982°| R1983
lKg 1K 10K 10K
106 196 s06 s06
1/ 20w 1/ 20w 1/ 20W 1/ 20W
2015 201, 201, 201,
SUSWARN L
GPI 29 SLP LAN L
PM PWRBTN L
PCl E WAKE L

6 17 25 31 84

R1921"
100K

5%

1/ 20W
M
201

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

201,

SDVO_TVCLKI NN AP4S o NC SDVO TVCLKI NN .
SDVO_TVCLKI NPLAPAS o  NC SDVO TVOLKI NP R
SDVO_STALLN| AM12 o  NC SDVO STALLN .
SDVO_STALLP| AMH0 o  NC SDVO STALLP .
SDVO_INTNLAPSS  of  NC SDVO I NTN .
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 .
DOPB_AUXNLATAY oy DP 1G AUX CH N o 63 02
DOPB_AUXPL ATA7 gy DP 1G AUX CH P .
DoPB_HPDLAT40 @  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 oy 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 @=gNC DP 1G D CTRL DATA .
DOPD_AUXNLATAS gy NC DP 1G D AUXN .
DDPD_AUXP AT43 . NC DP_1 G D AUXP 6
poPD_HPD[ BTH1 o, 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

87 18 8

23 22
98 89

20 1917
88 87

71 61 60 56 53_51 50_49 48
16,127 &

47745741740 39 35 '35°33° 28 36
B84 83 82 79

LVDS | G BKL _ON

PP3V3 SO

R2010 10K 2 PCL_INTA L - 40 Pl RO UL800 useroN_ 24 o g USB HUBL WP N Paznd
5 ol > 24 02
RPOT1 10K A N2 0 W g g | - 38 P RCE" PONT  spror| 224 g Uss HUBI W 24 02 USB HUB 1
NN ——mow ot - o MOBI LE —— >
R2012 10K LAAN PCI_INTC L - H38 Pr R FCBGA s 5 1N
R2013 10K LAANE S% vzow M 200 poy iDL - 8] PR (5 OF 10) USBP1 o5 Unused
5% 120w W 201 - MT USBPLPL =" gy NCUSB 1P
c26
R2016 10K 1 np 2 o JTAG GMUX_TNB 28 [ REQL*/ GPI 050 USRI $ £2 is Unused
R2017 10K IAAA S% izow W 201 PCH M.B_REVB_PD bl CA4 | pecpr/ GPI B2 USBP2P| —
% -
R2018 10K 1 \an/z o0 V2w W 2% pg Regs L - 0 | REGE*/ GPI B4 usBP3N 28 o g NCUSBIN Unused
5% 1/ 20W VF 201 usapap,_H28 NC USB 3P
= 10 PCH POL_GNTL L 27 | a1/ aPl OBl usePaN E28 o g NCUSBAN Unused
15 POH PCI_GNT2 L o 22 | anr2r/ cpi B3 usePapl D28 o g NCusBaP 0000
) L F46 *
w0 POHLPA_QNT3 - T3/ GPI 55 usersN 28 g g NCUSBEN Unused
R2030 10K 1 2 PCl_INTE L 42 | py ReE*/ GPI BPSP| A28 g NCUSBSP
NN -0 ren o users
R2014 10K 1 2 61 AUD | P_PERI PHERAL DET - Pl RQF*/ GPI 08 29
R2031 10K 1%2 S MeEw M 291 4 T29 MOUINT L ~ 2 | preeiopion USBP6 B 6N Unused
% - _ B29 NC USB 6P
S% 120w M 201 _AUD 12C INT L ; D44 | b RQH*/ GPI OB O USBPOR ——  uegp— D USB OF
N28 NC USB 7N d
P PME L K10 . [a USBP7 Unuse:
s NC PA_PVE - PMVE USBP7PL VP8 gy INC USB 7P
PLT RESET L 6 *
20 29 25 (T} S| - g PLTRST’ usePeN_ 130 o o USB HUB2 P N D 5
05 25 LPC CLK33M SMC R - H49 | oL kouT_Pai 0 usePeP K30 o o USB HUB2 UP P D = o use HUB
QOT}—LPC CLK33M LPCPLUS R * Ha3
” 35| kT Pat usePoN_G30 USB_CAMERA N o
7 _LPC CLK33M GVUX R - CLKOUT_PCI 2 P =T USB_CAMERA P Canera
s _NC POl CLK33M QUT3 K42 | o kout_Pai 3 —y————————————————— %! PP3V3 S3 G783 28 252330 1 2 a7
25 ¢oom—PCH CLK33M PCI QUT o— 0 | clkaut_pal 4 usP1oN S0 gy NCUSBION PP3V3 SUS 71617 19 20 22 45 70 71 72
UsBP10P| 230 g NC USB 10P
52 57 (OM}—LVDS 1 G A DATA N<O> - AN480 LVDSA DATAO* Usp1in L2 - 11N Unused
o2 o7 ¢oOM}—LVDS |G A DATA Nel> o7 Lvpsa_paTAL* o usepP11A_K32 NC USB 11P R2065
92 87 LVDS | G A DATA N<2> K47 LvDsA_DATA2* ———— e ————————— Unused 'R2061 rR2068
2 < NC VDS 15 A DATANSSS 2948 Lvpen paTas+ % usaP12N_G32 NC USB 12N 10K 10K 1R0067 10K
E32 NC USB 12P ey i b
52 o7 (OOT}—LVDS 1 G A DATA P<0> — N7 | LvDsA_DATAO USBPI2R —— BB A28 Unused 201, o 10K o
Yot o Yot
%2 57 (CgMLVDS 1G A DATA P<1> -9 | Lvosa paTal useP1aN B2 o g NC USB 13N ) 2% . 20w 2%
% o O}—LVDS | G A DATA P<2> & 49 | LVDSA DATA2 USBPL3P A32 o g  NC USB 13P R2060 R2062" R2064 220
s NC LVDS |G A DATAP<3> 227 | LvDsa DaTA3 Unused 10K 1ok 10K X
= 33 1200 506 1200 R2069
USBRBI AS* PCH USB_RBI AS
% 5 (OO}LVDS 1G A GLK N 3% Lvpsa_aik- 533 ¢ 201, v 5 %01 10K
LVDS | K_P AK407] | vpsa_cLk 8 USBREI AS 12 v20w
o2 &7 X
L B_DATA_N<0> AHAS | LvDst * w2
o LVDS | G B DATA N<1> AHAT t 2*&1210* 3 ocor/ GPl oo A4 g 2 51 AP PVR EN
o2 57 (OOT} o0 LVDSE. o1+ ol odol K20 USB HUB SOFT RESET L 55 24
52 57 (OO} —LVDS |G B DATA N<2> P LVDSB_DATA2* BL7
NC_LVDS | G B_DATAN<3> _ AF457 | DS DATA3* OC2* 1 GPl 041 - SDCONN_STATE RST L 55
g @———C - ocar/apioi2 G0 ENET_PWR EN s
52 o7 (QO—LVDS 1 G B DATA P<0> o— 3 | Lvpss_DATAO ccar/cPlosa L6 o PCH GPIOI3 OCA L
92 o7 (T} —LVDS |G B DATA P<i> - AH49 || vpsB DATAL ocs+*/ apl oo| AL6 - SDCONN_STATE_CHANGE 3 32
92 o7 (OT}—LVDS | G B DATA P<2> &— 47 | LvDSB_DATA2 acs*/ aPl oo D4 o PCH GPI 010 OC6 L 23
. NC LVDS | G B DATAP<3> AF43 | | yDsp_DATA3 acr cpl a4 g PCH GPIOl4 OC7 L 2
oo TP _LVDS 1G B CLKN o— 40 LvpsB_cLk*
- |
@ (OOT}—TP_LVDS |G B CLKP o3| LvpsB_aLk
1
PCH LVDS [ BG - F37 | LvD_ 1 BG R2070
- ) |
X s _NC PCH LVDS VBG AF36 | LvD vBG 2.8
R2050 AE4S YEE T PLACE_NEAR=UL800. B33: 2. 54mm
2. 37K LVD_VREFH 201, =
PLACE_NEAR=U1800. AF37: 2. 54mm Jrzég‘v = LVD_VREFL
201, JT- s TP LVDS | G BKL PWM! o 25| BruTCTL
peay - |
o7 10 0 (OOT}—LVDS 1 G BKL ON - J47 || BKLTEN
= o7 18 5 (@) —LVDS | G PANEL PWR - MAS | L vDb_EN <L
s NC LVDS 1G CTRL CLK T45 | _crrR._aLk =
s _NC LVDS |G CTRL_DATA P39 || cTRL_DATA
o LVDS | G DDC CLK T40 || ppc oLk
o (OO—LVDS | G DDC DATA - K47 | |_pbc_DATA

LVDS | G PANEL PWR

87 18 8

3
=}
=
al

PCH PCI

GNT3 L

PCH PCI

GNT2 L

PCH_PCI

GNT1 L

NOSTUFR
R2053
10K
5%
1120w
M

201,

NOSTUFE
R2054

10K
5%
1/ 20W
M
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o=
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o
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~
5%
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M
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PP3V3 SO 48 49 50 5153 56 69 61 7172
2 10 [Ey—POH GPL QD - emusri o U800 ckouT_PaiE6N VA0 g NC POE CLKIOOMPESN P
A42 MOBI LE CLKOUT_PCl E6P| V42 g NC PCIE CLK100M PE6P . |
D 39 19 0 y—EW PLUG DET L - TACH1/ GPI OL FOBGA - R2150
10K
o7 33 22 190 _JTAG | SP_TCK o7 19 [Ty GUUX | NT 88 | TACHR GPl 08 (6 OF 10) cKouT_PCETNLY38 g NC POE GLKIOOMPEIN & 50 PR3V T29
T el gvey; NG PO E GLK100M PEZP : wzbw 87 35 34 33 25 19 16 7
4119 _CDD PWR EN L 0 % s 19 SMC RUNTI ME SOl L E38 | tacHs/ aPl o7 - . 201, R2155%
83 10K
40 gl P4 PCH_A20GATE
87 19 _GVUX_| NT (IPY - NCX— &1 8 M sC A20GAT o= NCSTUFE 1/2§§3 R2199"
W PCHGPIOI2 g 4 iAN PHY_PVR CTRU GPI OL2 R2170 20, 10K
AUL6 PCH_PECI 1 2 PECI
10 _PCH GPI QL5 ey 2@ |eras PEC [ quugp—PHPEQ_LAAA 2 CPU PECl 10 4 50 uzbw
PD on audi o page sor 2015
ro111t| Ro112!| R2113t 219 AUD_| P TCH EN_PX U2 | SATA4GP/ GPI 016 2 RCI N [P @ POHRONL R0
LPCPLUS GPI O D40 Ej 0
20K 10K 10K P, TACHO/ GPI OL7 . AY11 POH PROCEVEED N 5 PVRED 1o 25 00
11200 11200 11200 T5 ocPve m—"—mwé\/\/\ﬁw—Rzr%@
Qom—OOD_PVR EN L &2 | SCLOCK/ GPI 2 5%
201, 201, 201, o THRMIRI P+ [AY10 o 45 PM THRMIRIP L R o 1399, PM THRMIRI P L 10 90 JTAG 1 SP_TDI g0 =
PU necessary?) 1o _PCH GPI (R4 E8 | GPI cra/ MEM LED o o= < PCH GPl CB6 SATA2GP To 23
5%
SMC SCl L E16 | ool o7 1/ 20W OF ENET_LOW PVWR _PCH 19 23
L L L 44 19 16 [TR)—S TP1| B ALL RSVD TPs NC-ed per |NTEL approval 201 198%
p R2116"
R2180 = 2 | SOLATE CPU MEM L P8 | ari o8 0 Te2| BIZR 10K Tow
25 10 T29 SW RESET L AP0 2 T29 SWRESET L R K1 | sTp pai*/ GPI 084 = Bro kv 120
T VNV P3| B 201y [t
201 NC GPI GBS K4 | ari ces & BJ1. e
(NG-ed per Intél chKIist) TP“—)(RIC
25 10 _PCH GPI (B6 SATA2GP V8 | sATA2GP/ GPI 86 Tp5| BSIR
70 45 22 20 19 10 17 35 7 PP3V3 SUS 07 33 23 10 s (@OT}—ITAG 1 SP TCK 2| sataserr api B7 Tre| ABRC - -
Ro1941 o7 23 19 o [TRy—ITAG | SP TDO - 2| sLoan Pl s TPl A
1| R2192* TAG | SP_TDI M8
C R2193 o 10K o7 33 19 0 (O} SDATAQUTO/ GPI 039 Tral AR
100K ok 3&% 13 e
WOL _EN ECLKI * |
1’2§;‘£& 1/ 20w 28@2 72 19 (0T} PCl ECLKRQ6*/ GPI 045 TPo AK4R|C
200 —x
2, 015 25 10 _PCH GPI O46 K12 | poy ECLKRQT*/ GPI 046 10| S p e
=X
v FWPWRENPCH o, VI3 |spaTACUTI/ GPI 018 11| MO GPIO | SOLATION CTRCU T
—x
ENET_LOW PWR PCH 3
PCH GPI 012 10 2 19 T} SATASGR/ GPI 049 P2l B ne
| 24 Pl E MB D6
PoH GP1 2 19 oo 010 oy S ROMUSE MB gy — OPI 57 P13 AR e 52 31 59.29.25,20 19 1557 ¢ _PP3V3 S3
SPI ROM USE M.B_ 4 1 46 55 10 —x 8729275174483 180%3 &
19 _PCH GPI 068 TACHA TACH4/ GPl 068 AVE 32 31 30 29 25 24 19 18 8 7 o _PP3V3 S3
(PUs necessary?) TPL4| " NC 87°72°71°54 753749 48 47
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
LY 200
10 _PCH_GPI O71_TACH? A40 | TACH?/ GPI O71 Tp17| K24 2 &
=X NC 402
A4 L24 —
7y g ,EEVE 129 vy el 9 TPL8L=SNC ORITICAy TaLvCzCDBGT 1 T20 PAREN PCH 1y
51759 49 >_ AB4 ENET LOWPWR PCH 1
%2 7 7%, PP3V3 SO A45 | yss, NOTF %) TPiol ABRc 25 10 =
28°18%18 97 746 © AB4 32 36 89 19 17 _PM PCH PVROK
R VSS_NCTF TP20
28 27 38 a3 >_| —XRlC PM PCH_PWROK
61 60 56 53 - A5 89 19 17
886 & VSS_NCTF B21
8 8 26 | ves NoTE TP21{ B NC
1 1 1 1 B3 | vss_NCTF TP22| MBQ
R2160° | R2184"| R2185° | R2186 >_| 5 NC
10K 10K 10K 10K B47 | vss_NCTF Tr2a BRR
120w 120w u gw% 120w BDL | yss NcTF -
201, 201, 201, 201, B9 | yss NCTF TP2s| BE2R
BE1
VSS_NCTF B
BE49 - r26{ R
VSS_NCTF =
B BF1 | vss_NCTF P27 B3R 42 19 AUD_| PHS_SW TCH EN PCH
BF49 | yss NCTF o 1o _FWPVR EN PCH
— PM _PCH PWROK
JTAG | SP_TDO s 10 33 87 BR | \ss NCTE TP28) —)%KIC R 89 19 17
FWPLUG DET L 6 19 30 B&A8 | yss NCTF LL TPZQ&%RIC 89 19 17
FW PWR EN_PCH 10 BB | vss NeTF BE:
— P30,
PCH GPI Q0 02 BHA7 | yss NCTF —xRe
B4 | yss_NCTF TP31| BRI
BJ44
VSS_NCTF B
- P32l B
BJ45 | yss NCTF s Re
BJ46 | yss NCTF P33 AGR
WoL_EN BIS | v F
e 7170 45 22 20 19 10 17 10 7, PP3V3 SUS 596 Vi?gF TPaa| BEZR
NOSTUFF | NOSTUFF 0(1:2 VSS_NCTF Tras| ALR
R2114* R2115'| R2117* VSS_NCTF TP36l A3
10K 10K 10K DL | vss NCTF 36_XR'C
20w 20w 20w D49 | vss_NCTF ne_1l P37 ne
M
201, 201, 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 Q46 15 25 F1 | vss_NCTF TPas | A2 THI'S SIGNAL |'S | NTENDED FOR FI RMMRE HUB AND VE ARE NOT USING I T.
= F49 | vss_NCTF Tpa7 [A
143 0 1,-PPOVASS A8 15 vsst TPoo LAY
% i 3 ¥ prpava so J_ AKLL | 15 vss2 TPao | A
rl = e i
LR R2191* - AKLO | 1o
% . . . . TS vss4
R2175°| R2174 R2173"| R2172 1055“
A 10K 10K 10K 10K 1120w W7 | vssADAC
20w 20w 20w 20w 201, SYNC VASTER=K91 M.B SYNC DATE=10/ 20/ 2010
M M M M
2015 201 5 2015 2015 =
SESE L e o _PCHINTAVE L PCH M SC
71 61 69 56_53 51 so a9 ag 47
YT &
NOSTUFF: Appl e Inc.
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VCCACLK pin left as NC per DG Né‘%ﬁv CLK U1800
T16 COUGAR- PO NT
B eB BP0 el0s 7 fo——PPBV3 S5 Vocosve_3 MBI L VsREF| P34 PP5V_SO_PCH VBREF "
TP_PPVOUT PCH DCPSUSBYP V12 |popsusyP
SUs! (8 &:f\?&csu% 3 5 cpi g N20 PP3V3 SUS 716 17 18 19 20 22 45 70 71 72
2, PP3V3 SO PCH VCC3 3 CLK F T38 |voc3 3 4 cLk vocsus3_3_6_cpPl g N22 _—
P20
) VCCSUs3_3_7_GPI g
VCCAPLLDM 2 pin left as NC per DG NESB3 [vocaPLLDM 2 vocsuss 3 8 Pl 0 P22
PP1V05_SO AL29 o
5039 73 22 20 37 30 10 33,75, 180%7 G VOCI 012 PLLAK |10 oo 5 5 cpi o AALS PP3V3 SO 2849,59651 5355809903, 735735 39 35 23 22 20 17 16 14 13,1210 9 7 & PP1V05_SO AA23 |\/COOORE Ul1800
E So724793%58" 9103804823 %48% 18112,86%7 % PO
AL24 left as NC per DG NAYZ4 |DcPsus_o_cLk B8 vocs 3 3 apig W6 79 82 53 54 57 58 89 93 1.44 A Max, 474mA Idle AC23 |\/ooooRE OB LE
~ T34 AD21 AK36 47_48_49 50 51 53 56 60 61 71
o 25 22 22 20 17 10 14 19,12 19 0 7 5 PPLVO5 SO ALY |\ecasw s_aLk Vees_8_1_aA g VOOOORE FCBGA VECALVDS PEVE_20
39 35 23 6 14 13,1220 9.7 ¢ o CCASW 3_CL AD23 |\/oocoRE (7 oF 10) AK37 BREBBBREE
AADA VOCASW.4_CLK VCC3_3_0_SATA| AJ2 PP3V3 SO 385492°06°17%36°50°20%32 73335 AF21 |\ycoooRE VSSALVDS)
VCCASW 5_CLK 5 g el ad el S AF23 |\VooooRE
AAZ6 |\yOCASW 6_CLK VCC O_5_PLLSATA| AF13 A1 |voooore VCCTX_LVDS{ AMB7 < PP1V8 SO PCH VOCTX LVDS F
AA27_|VCCASW 7_CLK VCCTX_LVDS| AVB8
ARDS vl VOOl O_15_SATA3| AHL3 PP1V05 SO 67,819 12,13 14 16 17 20 22 23 35 39 44 A3 |\/cooorE § - AP36
VOCASW.8_CLK VCQl O_16_SATA3[ AHL4 e AG24 |\ocoore ] VECTX_LVDS
AA3L ly/oCASW 9_CLK E— A6 |y 8 VoCTX_Lvps| AP37
AC26 |\ocasw 10 CLK VCCl O 9_PLLSATA3| AF14 AT VC::: € [ C
AC27 lyecASW 11_CLK ‘COCCRE VoS 3 6 Hvovos| V33 PP3V3 SO 4745 49 50 51 53 58 69 61 71
V11 { AK i A _3_6_ 47702%96°37°16°30780°%2°33
AC29 |vooasw 12_OLK VCCAPLLSATAL A} \(= VCCAPLLSATA pin left as NC per DG AJng zowo{ Voo 37 Hvovoe| V34T 8572872832 98" 98792 a6 4105
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O O
R2564 27 28 CPU CFG<4>
o CPY CRGe1Z> ROSE5 2y zou CREDATA_ B0 QRSDATA_EQ @=p— -0 O —@= QRSDATA_D0 yan RRgy PLACE_NEAR=R1841. 1: 2. 54mm
o CPU CFG<13> 5% 1 2 120w OBSDATA B<1> COBSDATA_B1 P 00 P OBSDATA_DI1 CPU CFG<5> e L XDPl -
. CPU CFG<14> R2566 1 2 oow | P -F UGG 3l g ol 32 R2515
© [ —CPU CFGe15> R2567 o N i | PP CPU_GFG XDP_CBSDATA B<2> CBSDATA B2 210 012 gt CBSDATA D2 CPU_CFGe6> ame %1 2 0w L TPXDP CLKIOOM Py s 50
w 35 36
XDP_OBSDATA_B<3> OBSDATA_B3 =210 0+ eme ORSDATA_D3 CPU_CEG7> am e« e PLACE_NEAR=RI840. 1: 2. 54nmm
PLACE_NEAR=UL000. C60: 2. 54mm 00 216
REDSPOO s0 XDP_CPU PWRGD PWRGDY HOOKO - 200 0120 g L TPQL K/ HOOKA 90 XDP_CPU CLK100M P RZE
cn 1K | XDP_CPU PWRBTN L HOOK1 - 41 00 42 - | TPCIL K#/ HOOKS s0 XDP_CPU CLK100M N 0 1 /\/\/\/2 1/ 20w | TPXDP_CLK100M N am e %o
90 19 10 U PWRGD 5% 1 2_1/20W w3 v
> %% VCC_CBS_AB 00 veC_cBs_cp i
201 XDP. XDP_CPU CFG<0> HOOK2. - 45 00 46 - RESET#/ HOOK6 90 XDP_CPURST L REDSPOS
PLACE_NEAR=U4900. P17: 2. 54nm RZEOZ XDP_VR READY HOOK3 =100l - DBR#/ HOOK7 XDP _DBRESET L [Ty 0 23 25 % T
44 23 17 (o) PM PWRBTN L s LANN 2120w 91 5 o2 NOTE: XDP_DBRESET_L pulled-up to 3.3V on P. 28 s LAAN 2120w PLT RST CPU BUF L g o 25
93 88 51 52
A 3 3 i JhED-—SMBUS PCH DATA SDA =10 O —@= n— TR I 0 22 o0 . PLACE_NEAR=UL000. G3: 2. 54mm
PLACE_NEAR=U1000. B57: 2. 54nm _XDP 28 26 73 10 [TR)—SMBUS PCH CLK sal - 00 - TRSTn Y OO w0 23 %
R2501 83 88 Tokl N0 055 g o XDP_CPU _TDI oD 0 72 5
w20 > 596 1A AN 211200 % 23 10— XDP_CPU TCK TcKo - 100l % o ™ XDP_CPY_TMES o> 0 25 %0
v 59 00 60 XDP_PRESENT#
201 XDP
R2504 L
o 17 T} PM PCH SYS PURGK s LA 2 20200 517S0774
201
2316 __XDP_PCH TDO
23 16 __XDP_PCH TDI
2316 __XDP_PCH TVB
2316 __XDP_PCH TCK
30 20 25 24 22 20 10 17 7 ¢ _PP3V3 S5
08%08%08%03 17577 1%78%63 54 G
CRI Tl CAL
XDP_CONN
J2
DFAOS;?.%BSF;O' v PLACE_NEAR=U1800. P8: 2. 54mm
PLACE_NEAR=U1800. K12: 2. 54mm <OP " szg%s
1
R2582 O O
@l o6 S0 2 120w TP_XDP_PCH OBSEN A<0> OBSEN_AQ -——210 0 ou OBSEN_CD XDP_PCH_| SOLATE CPU VEM L 5%l 21/20w | SOLATE M L 19 29
1 T & ™V 0T TP_XDP_PCH OBSEN A<1> CBSEN A1 —n j 00 : Py OBSEN C1 PCH GPI Q0 am szgp$6 CARLULBO0. Vi0: 2. 54
XDP 00 PLACE_| = . :2.54mm
PLACE_NEAR=U1800. A14: 2. 54nm R2580 XDP_PCH GPI 046 OBSDATA_AQ S 10 OBSDATA_CD XDP_FW CLKREQ L 5061 A QN 21/20w  FWCLKREO L am e »
0 L ) = 00T, ** _C XDP_AP CLKREQ L w /\Qn{:\/ o
24 18 [T USB HUB SOFT RESET L 5%M_1 /\N\/Q 16120W XDP_PCH USB HUB SOFT RS OBSDATA_A1 Py = IoXe! = pa—y OBSDATA C1 ro2Y7 PLACE_NEAR=UL800. ML: 2. 54mm
O O 0
PLACE_NEAR=U1800. K20: 2. 54mm R2x§.§6 XDP_PCH SDCONN STATE RST L OBSDATA A2 P 00 16 OBSDATA _C2 DP_AUXCH | SOL ey EAU %2 14120w AP _CLKREQ L Yany ELRT
0 | XDP_PCH ENET PWR EN OBSDATA_A3 P 00 18 OBSDATA _C3 SATARDRVR EN am s«
10 [Ty SDOONN_STATE RST L 5%1A AN, 24200 = - Pl
L 0T 0 O
. XDP TP _XDP_PCH OBSFN B<0> OBSEN B0 -— 21 00 22 o o OBSEN DO TP _XDP_PCH OBSEFN D<0>
PLACE_NEAR=U1800. C16: 2. 54mm  R2587 TP_XDP_PCH OBSFN B<1> CBSEN_B1 =210 01 2 qms CBSEN D1 TP_XDP _PCH OBSFN D<1>
9 - S 25 26 -
18 (TR ENET_PWR_EN 5%M_1W\/214120w 00
27 28
“op 10 [r)—-PCH GPI O3 o4 L OBSDATA_BO =110 01 et OBSDATA_DO PCH GIDISg3$;ATMG3 am e PLACE_NEAR=UL800. U2: 2. 54mm
PLACE NEAR=U1800. A16: 2. 54mm R2581 XDP_PCH SDCONN DET L COBSDATA_B1 P o 00 - Py OBSDATA_D1 JTAG ) & 10 33 87 szg%g
DCONN CHANGE O O
sz e = STATE 2 2 proe 10 PCH GPI 010 OC6 L OBSDATA_B2 =22 31 ot OBSDATA_D? XDP_PCH AUD | PHS SW TCH EN 5%1 /\/S/\IQ 1/20W AUD | PHS SWTCH EN PCH ey 1
™ = G 0 O G N oL
XDP 18 PCH GPIO14 OC7 L CBSDATA B3 > 36 i CBSDATA D3 ENET_LOW PWR_PCH 19
. [mne = Y 0 O G <1
PLACE_NEAR=J2550. 39: 2. 54mm R2584 ar[ o o] g8
50 57 72 40 Ty—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 ot 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 235 o4 VCC_0BS_CD
0 6 _TP_XDPPCH HOOK2 HOOK2. - 45 46 RESET#/ HOOK6 XDPPCH PLTRST L am = 1K series R on PCH Support P. 28
PM PWRBTN L 5%1 2 1/ 20w - O O .=
2T ) vV V\~zot o _TP_XDPPCH HOOK3 HOOK3 DA b T E Y DBR#/ HOOKZ XDP_DBRESET L OO 0 25 25 0
49 50 NOTE: XDP_DBRESET_L pul I ed-up to 3.3V on P. 28
O O "~ _Lp P
93 88 61 47 41 30 28 26 23 16 SMBUS PCH DATA SDA =10 02 o DO XDP_PCH TDO Yany FUED
93 88 61 47 41 30 28 26 23 16 [TRH-—SVBUS PCH CLK sa - S3lo o34 TRSIn TP _XDP PCH TRST L
TokL NCXEEL 0 050 g o XDP_PCH TDI oo i 2
23 16 (@—XDP_PCH TCK TCKQ P :; 00 :z - INS — XDP_PCH TMS ooy i 2
00 XDP_PRESENT#
XDP I— XDP
C2580 * 12581
0 LuF —— 51750774 — o' 1uF
o

10%
16v
X5R
402

-||——N|

' PLACE_NEAR=U1800. J3: 2. 54mm

SYNC MASTER=K91 M.B

PLACEMENT NOTE: !

FERVFNER Ry T8/ TRSTS !

SYNC DATE=10/17/ 2010

CPU & PCH XDP
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BOM GROUP

BOM OPTI ONS

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 HUB1_1NONREM HUB1_NONREML_0, HUB1_NONREMD_1
C2602 :| C2603: JiC2611 1C2612 - e -
2 7%‘"0:/“:: S 1}‘";“ € (1).%1UF 9.%1UF HUB1_2NONREM HUB1_NONREML_1, HUB1_NONREMD_O
6%%\3'!* 2 or mi%\gl" 2 T 31,(7\'4 e —F i%;é- e HUB1_3NONREM HUB1_NONREML_1, HUBL_NONREMD_1
J_ I HUB2_ALLREM HUB2_NONREML_0, HUB2_NONREMD_ O
BYPASS=U2600. 15: : 2MV HUB2_1NONREM HUB2_NONREML_0, HUB2_NONREMD,
= BYPASS=U2600. 10: : 2MV — — =0 P2 TOvER
BYPASS=U2600. 23: : 5MM BYPASS=U2600. 23: : 2MM HUB2_2NONREM HUB2_NONREML_1, HUB2_NONREND_0
HUB2_3NONREM HUB2_NONREML_1, HUB2_NONREMD_1
C2607 1| C2608: C2609:f C2610:
7. 7%%:_ 0. 11%!;: 0. 11%!; 0. 11%!; NON_REML NON_REMD DESCRI PTI ON
6.3V, L8V, eV, eV, 0 (o] Al ports are renovable
&5 X7R Ry X7R R XTR CEEY ?3/!:618 0 1 Port 1 is non renovable
o < 19% 1 0 Port 1 and 2 are non renobvabl e
%glo%AL J:‘ BYPAsszuzgsgAggzuzzggﬂo 2. - 20 ""_ Py 1 1 Port 1, 2, and 3 are non renpvabl e
SM 2 ’ o :
24. 000V z- 16PF g T BOM TABLE
12 g
CRCI:;'I (:‘],_AL HA ld?l TI CAL SC(E \6/%2201 J_ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON
1
_< 168P% R2630 1 %&20 RO605 USB2513B = 33850720| 2 | SMSC USB2514 U2600, U2650 CRITI CAL | USBHUB_ 2514
530 L o AM 2% 485 QN 33850824| 2 | SMEC USB2514B U2600, U2650 CRITI CAL | USBHUB_2514B
HUBL_NONREML_1 HUBl_I\KJ\lREND_chE@A;‘[ '_/\/5\»/(\’_ 2 cERm LAAA USB_HUB1_TEST 11 | tesT USBDM DNL/ PRT DI S M| 1 USB T290A N emmy oo T29 no 1 onger used Il ed to 3v3 SO : CRI TI CAL .
R26011 1R2603 Mjgg‘é’ J_ %4/:510?2, .. USB_HUB RESET L 26 RESET oM T USBDP_DN1/ PRT_DI S_P1 2 USB T29A P o0 g , pu e up o 338s0721| 2 SMBC USX2061 u2600, U2650 USBHUB_2061
= = = ! =R o= =g D CRI Tl CAL
10K 10K CRIT1 CAL hos USB HUBL XTALL 33 | xraLi v ki N USBDM DN2/ PRT DI S_we| 3 USB IR N S | R Recei ver 33850923| 2 | SMEC 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| S8 USB_EXTB_N 2 02
- ” SUSP_I NDY LOCAL_PVRI NON_REMD o™ ) b o 5,3l 7 USB _EXTB P o External B
U NONREML SDA/ SMBDATA/ NON_REML nd 8 USB EXTC N gy o2 I
HUBL_NONREML_0 HUB1_NONREMD_ O ELO 24 | scL/ SMBCLK/ CFG_SELO NS USB EXTC P ey External C
R2602'| ['R2604 CFG SEL1 25 | Hs | ND CFG_SEL1 PRTPWRL/ BC EN1*| 12 TP_USB_HUB1_PRTP .
19Ks 2 19K PRTPWR2/ BC_ENe*| 16 NC_USB_HUB1 PRTPVR2
LEw T PRTPVRS/ BC_ENa* | 18 NC USB_HUB1_PRTPWR3 PP3V3_S3 SABNuRRYS
402, 5402 Ng 20 NC USB_HUB1_PRTPWR4
| PU Ocs1ri3 TP_USB HUB1_OCS1
| PU ocs2:pl7 NG USB_HUBI OCS2 11RZK620
= | PU OsC3* 19 USB EXTB OC L (TN «2 57(/36
21 _NC USB HUB1_OCS4 [t
L [ no 2t RC USB HUBL O ame i w2 01 39 29 25 24 19 190, s PP3V3_ S3
cmiAsl 35 USB HUBL RBLAS 9:79:%:28418:12:%5 &7 R2640
veus_DET| 27 USB HUB1 VBUS DET e L 3 PP3Y3._S5 N
SRITI CAL 3068557782717 H el sk s p
oon BYPASS=U2650. 5: : 5MVI BYPASS=U2650. 5: : 2MM useom P 30 USB HUB1 UP N o 1R260C0A e
sttogiegh 3, PPN S useop_PL 8L USB HUBL UP P gmy 1050 g 12K 02" R2641
THRM_PAD 1/ 16W 10K
1 M
C%_G%% BN Cg_GlEL)E ER s C_216'§1 s C2662 . 5462 R2642! NOSTUFF 2w
e L 5 1ok 12641 i
Siok 2 X7R- CERM 2 2 9% cermt 2 33K cerMm 1/ 16W —— 100PF 2
603 302 202 J_ M55 38
402, 2 CERM
J_ = 402 R USB_HUB RESET USB HUB RESET L
L BYPASS=U2650. 15: : 2MM = 3
i BYPASS=U2650. 10: : 2MM 2 Beag™ ORI TI CAL
BYPASS=U2650. 23: :5MM BYPASS=U2650. 23: : 2 A I<h 002DW X- G H
P3V3S3 EN RC 2\g||/ Sor-363 s\ o g ZN7002DW X- G
1 1 1 )
C%.‘S{(éé C%.Gfl’%%__ C%.‘%?Jg% C%.Gl?é‘él R oo .\ 2640 L 4
: (Y — o oo ¥
6.3V , 16V , 16V 16V = P
W] BT B -7 s  c2667 |: 2668 Th-
. . olv|m|lo|o| «| < ::i-zﬂ 1% 5 eR
L CRI TI CAL BYPASS=U2650. 36: : 2MM it il Sl Bl 1 C2666 |2 ghcerm |2 8k 1
= Y2650 BYPASS=U2650. 29: : 2MV ~wmr— K K 9, LUF }g%F L
24. 000MHZ- 16PF B G —F ig‘zé.cw? s D2600
12 3
CRI TI CAL il CRI TI CAL SYMVER 1 © J_ . - USB_HUB SOET RESET L S TA
C2669 : gy 1 U2650 L
—d 18%"’:/“ R216M80 %&7 R2655 USB2513B = BAT54XV2T1
50V 1 2 S0V 1 PN
HuB2_NOREML 1| |rusz nowreno 1SV 2| ANVE— (2 g 1300, USB HUB2 TEST 11 |gst UsBDM DN/ PRT_DI s mi| 1 USB BT N w0
- 118w J_ 5% o T 2 USB BT P D Bl uet oot h
R2651' ['R2653 - LAY L 1 16w . USB HUB RESET L 264 meser USBDP_DN1/ PRT_DI S_P1 a&> = =
) 5% CRI TI CAL ' . 0 USB HUB2 XTAL1 33 useom D2/ PRT_DI s e 3 USB TPAD N @ = 2
r%ig‘g'v ﬁl{g;?‘é" o RS AL o g:tg\;cmw USEDP_DN2/ PRT_DI 5. P2| 4 USB_TPAD P o Trackpad/ Keyboar d
2 2
USB HUB2_NONREMD 28 USBDM DN3/ PRT_DI S_M8| 8 USB_EXTA_N 2 02
SUSP_I ND/ LOCAL_PVR/ NON_REMD | o™ o™ < pal 7 USBEXTA P @42 » External A
USB_HUB2 NONREML 22 | spa/ SVBDATA/ NON_REML
= Nd 8 _USB _SDCARD N s
HUB2_NONREML_O| | HUB2_NONREMD_O USB HUB2 CFG SELO 24 | sci/ SVBCLK/ CFG SELO nd 9 USB SDCARD P ) SD Card/ Express Card
R2652'| ['R2654 USB HUB2 CFG SEL1 25 |Hs | ND/ OFG SEL1 PRTPWRL/ BC EN1+|[ 12 TP_USB _HUB2_ PRTPWRI ,
19K 2 10K PRTPWR2/ BC_ENe*| 16 NC_USB_HUB2_ PRTPVR2
ot View \ROG57 PRTPVRS/ BC_ENa*| 18 NC_USB_HUB2_PRTPWR3 PP3V3_S3 TaBBERRY N
202, [ |, 402 0K NG 20 NC USB HUB2 PRTPWR4
5%
/16w | pU Ocsirpyl3 TP _USB HUB2 OCS1,
L6t | pU ocs2+[l7 NG USB_HUB2_OCS2 'R2670
= x[ 19 B_EXT.
1Py oscpld _US ACC L ___ ome % SYRC VASTERERIT BRI CoYRG DATE=T07 UST 20T
= I PU N2l NC USB HUB2 OCS4 e it
Rel A 35 USB_HUB2_RBI AS z
vBUS DET| 27 USB_HUB2_VBUS DE =
Useom UPL 30 USB_HUB2_UP_N e | BDBEDT Appl e I nc.
useop_UP[ 81 USB HUB2 UP P g 150 o 12K S
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Pl at f or m Reset Connecti ons

Unbuf f er ed

R2881 — LPCPLUS RESET_L o 25 46 a7 52
. PLT_RESET L LBz [T Leopus meser L R
Et her net WAKE# | sol ati on >Rk R N RS =
P Reset Button b R2883 o
1 2 m
7359%,59,%805%5°1, %9679, §7_PP3V3_ S0 PP3V3 ENET 6725 7072 Vv
EEF 16w
CRI Tl CAL hok
1
e @830 'R2830 R2g§71
XDP 276w SSMBK15FV 1 50(/3 p 1 2 PCA9557D RESET L 30
R2896 .42 s vesw e [ ) —%Vslv/g\/—@w
00 2 10 XDP_DBRESET_L 2 PM SYSRST L ey o 1 a0 70
. 5_1/W XDP
MT R218K89
1R2897 LAAA2 XDPPCH_PLTRST_L o =
g
%
e b
2 R2887
S| LK_PART=SYS RESET A VUX RESET L .
WAKE BASESTRUE
1 B —  GMUX_RESET_L o
ENET_MEDI A SENSE | SOLATI ON Cl RCU T = PLT_RESET L oD 50 25 20
PLACE_NEAR=U1800. N32: 5rm Series Ris RA283
R2810
o [y ENET_MEDIA SENSE 1 12K % ENET MEDIA SENSE RDIV oD
oz v Yaow
CRI TI CAL
47 22 91 39 29 20 19 19 0 7 o _PP3V3 S3 SSN6N37FEA
923,74, 18,185 o
Q@810 Buf f er ed
R228255 SOT563 |<" a8 Note: Based on K91/K92 |ayout, ENET, AP and BKLT are noved to Buffered reset.
= oy LPC CLKISM SMC R e ATV LPC CLKISM SME oy o s H gt 1 PRIV S0
Y, EE R
1/201w RO856 s[G™ S; = CRI TI CAL
w» > LPC_CLK33M LPCPLUS R PLACE NEAR-ULB00. P53 22 > LPC CLK33M LPCPLUS o oo o5 L
126w SENSE EN L ) — PLT_RST BUF L oD = 5 %
PLACE_NEAR=U1800. P46 R228257 1
25 10 LPC CLK33M GMUX Riswe— LPC QLK33M GVUX_R 1 2 LPC CLK33M GMUX o
liesny 1
= sk 70 56 41 22 20 16 7 PPLV5_SO C2880 1 — PLT RST BUE L o on e
1 R228259 0. % %}—— %}E‘é’ Series R on Pg38, R3803
PLACE_NEAR=U1800. P48 2 2 2
- PCH CLK33M PCl OUT 1,\/5\;\/2 PCH CILK33M PCI I N oo 1 9 0 R2888
1’;?‘” A AP _RESET_L “
6 1 «/5}//@» o>
1pg
402
= R2§93
1 2 BKLT PLT RST L
o
System RTC Power Source & 32kHz / 25MHz O ock CGener at or N
hok
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 1o 00,56 53 5% 59 22 10 1 PP3V3_ SO Buf fered CPU reset
) ) ) Coi n- Cel | : VBAT (300- ohm & 10uF RO LT | —
NOTE: VDD _25M nust be powered if any VDDl O 25M x is powered. No Coin-Cell: 3.42V G3Hot (no RO) 9% CRI TI CAL
BupRERaEL LooV3 S5 ’\1 %@81%07
Coi n-Cel | & G3Hot : 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5 g PLT RST CPU BUF L —  PLT RST_CPU BUfrhy 10 =
No Coi n-Cel | : 3.3V S5 o
GreenCl k 25MHz Power 72 70 as 25 7 ¢ PP3V3_ENET No bypass necessary 1 s 1R2890 VIT voltage divider on CPU page
C28901 100K
Et hernet XTAL Power 7 70 ss 25 76 _PP3V3_ENET 0. 1%%%—— ‘jlﬁ\év
SB XTAL POWEr a7 717022 20 17 14 7 o _PP1V8_SO S N - °§5“¥';|7 6>
T29 XTAL Power o7 35 2 33 19 10 7 _PP3V3_T29 z < 3 VBAT and +V3.3A are
8\ ¢ m. internally ORed to
C2824 1| C2822: C2820: [:C2802 s * ¢ create VDD RTC QUT. =
0.108 — 0. 1qu — O 1fU'f: u2800 +V3. 3A shoul d be first NOTE:
é‘i‘g 2 cgi}f 2 cgi}f 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 oMy o[ 8 SYSCLK CLK25M ENET B2 1 2 SYSCLK_CLK25M ENET w
2 I 1 SYSCLK_CLK25M X2 1 2 SYSCLK CLK25EM X2 R o 3(x 2oz 15 & SYSCLK_CLK25M T29 - M D
; 5% NO STUFF - txa PPVRTC G3H T -
c%é‘}m i CYR2I§IOC5AL h/j;g\é/ 1R2806 i vbD_RTC_out| L - For SB RTC Power 1 SYNC MASTER=K92 M_B SYNC DATE=07/06/ 2010
402 NC iM i
NG sus 22 ow = . L 2810 Chi pset Support
2806 ;" 25. 000MHZ- 12PF- 20PPM ot NEEE 1 ¥EE i en i bﬂ
12PF 2 10%
)2 . SYSCLK_CLK25M X1 —|;§0E§nvn d} Appl e Inc. Iumg-m—l—
|2 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
- =PPSPD_SO_MEM A (2.5 - 3.3V)

Signal aliases required by this page
- =12C_SOD MvA_SCL
- =12C_SODI MVA_SDA

BOM opti ons provided by this page:
(NONE)

&5
i

71 66 20 26 7 6 PPLVS_S3

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

PLACE_NEAR=J2900. 75: 2. 54nm

1C2900 |1 C2901
—— 10UF —— 1QUF
B U Py
603 603

PLAGE-NEAR=13888: 781 5 B4 PEACE-REAR=32888: 781 3: 84 PEACE-NEARE32888: 781 3. B4 PLACE-NEAREI5808: 78: 2: B4R PLACE-NEARCI3888: 78: 5. B4mn  PHASE-NEAREI2868: 78 2 B4R |

1 C2910 |2 C2911 E C2912 E C2913
—0.1UF ——0. —0. ——0.
T, 8¢ T 8% T 8% T, 8%
2 &u 2 CERm 2 CERMm 2 CERm
402 402 402 402

L C2915

1 C2916
L ¢

2 CERM
402

OQ

1UF
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30 o PPOV75 S3 MEM VREFDQ A

‘l‘ t C2930 1 C2931
—— 2 2uF ——0.1UF
PLACE_NEAR=J2900. 75: 2. 54mm T, 2%, 2 2o
pruiy oo
OM T_TABLE
OM T_TABLE e
REY 315 vss DA =MEM A DQ<4> e
o1 s TN MEM A CKE<0> O CRED TRET G 74 MEM A CKE<1> Yany LETEN 27T MEM A DQ<0> 5 o b CRI TI CAL DB =MEM A DQ<5> Ve:m it
o VPD VDD | 76 =B MEM A DQ<1> 7150 VSSC
78 VEM A A<15> 9 vss =MEM A DQS N<0> a >
Lo e J2900 Ao ame e o
0111 6 MEM A BA<2> BA2 E-RT-THB Al4 80 MEM A A<14> 6 11 01 11 J 2900 DQGUC =MEM A DQS P<0> Va:im it
e ° VDD © \,DDC 82 N J_ 13 O vss F-RT-THB g )
O N e
o111 6 T MEM A A<12> o Al2/ BC ! n A1 | 84 VEM A A<11> ame nn = i a:n MEM A DQ<2> 15 1 5 o £ DB =MEM A DO<6> ao
o111 T MEM A A<9> 0 A9 Ao 86 MEM A A<7> Yany LN 27 B MEM A DO<3> 17 o DB i DY o =MEM A DO<7> ao >
o VoD o VDD o | 88 19 | 5 vss § VSS o
Lal
o111 6 I MEM A A<B> 0 A8 o] Ao 90 MVEM A_A<6> ame = o 1By =NEM A DO<8> 211 5 D8 4 D20, =MEM A_DO<12> o
o111 6 [Ty MEM A A<5> 05 b g gl 92 MEM A A<4> ame e o7 CBry— =MEM A DO<o> 23 | 5 b 38 oo =MEM A DO<13> o
94 25
o VDb 83 VPho. 25 1o vss Z2s  vssg
o116 TR MEM A A<3> o0 A3 o 96 MEM A A<2> Yany LETEN 27 B MEM A DOS N<1> o DRs1* 8 2 DMLy
o1 11 6 [y MEM A A<I> oAl @ A0 98 MEM A A<O> ame o 1By =MEM A DS P<1> 29 | 5 DQs1 0 RESET* g MEM RESET L am 2 1
100 31 vss ‘ Vss -
o VO VDo 0 o
o111 T MEM A CLK P<0> 0 CKo CKlg 102 MEM A CLK P<1> Yany LETEN 27 MEM A DQ<10> 33 o DQLo DQL4 =MEM A DQ<14> ao -
o111 [T MEM A CLK N<O> o CKo* CK1* o 104 MEM A CLK N<1> Yany LETEN 27 MEM A DQ<11> 35 o DLl DQL5 =MEM A DQ<15> a7
106 37 vss Vss
o Vb VDo 0 o
o1 116 [T MEM A _A<10> 0 AL0/ AP BALG 108 MEM A BA<1> Yany LETEN 27 B MEM A DQ<16> 39 o DQI6 DQR0g =MEM A DQ<20> a7
o1 11 6 [Ty MEM A BA<O> 0 BAO RAS* G 110 MEM A RAS L ams u e 27 B MEM A DQ<17> 41 o D7 DQR10, =MEM A DQ<21> D 7
4
o VPD VoD o | 112 4: o Vss VSS o
o111 6 Ty MEM A VE L o Ve S0* o 114 MEM A CS L<0> ams u e (e MEM A DQS N<2> o DQs2* DMV2 G
01116 MEM A CAS L CAS* ooTo 116 MEM A QDT<0> 61101 2, MEM A DQS P<2> 47 DQS2 Vss 1
™ 0 [e; < fa:im g O o ~ =
o VDD VoD o | 118 49 | 5 vss DR2¢ =MEM A DQ<22> a7
o1 116 [T MEM A A<13> o A3 wrig 120 MEM A _ODT<1> ams u e (e =MEM A DO<18> 51 o D18 D3 =MEM A DQ<23> ao
a1 MEM A CS L<1> s1* NC oL 2 =MEM A DO<19> 53 | 5 DQLe vss
™ 0 O D> O o ~
o VoD VoD o | 124 S5 15 vss D@8 g =MEM A DO<28> a7
| o TEST VREFCAG | 126 27¢Bry—=MEM A DO<24> 57 | 5 De4 DRI =MEM A DQ<29> ao
o Vss VsS o| 128 27 (B =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> Va:im 14
27 @y =MEM A DO<33> o D83 DQB7 | 132 =MEM A DQ<37> a7 63 | 5 DVB DQS3 =MEM A DQS P<3> oo =
o Vss VsS o f 134 L 65 | 5 vss VSS o
= * = = 7 =
e =MEM A DQS N<4> o DQs4 DVt & 136 7B MEM A DQ<26> Zg o D@6 DQBOG _NEM A _DO<30> & >
21 Cay—=MEM A DOS P<d> o DQs4 vss o | 138 1 21 ATy =MEM A DO<27> o D@7 D816 =MEM A DQ<31> o o
o Vss DB8 | 140 =MEM A DQ<38> ar 7115 vss VSS o
e =MEM A _DQ<34> o DB4 DQBY . iji =MEM A DQ<39> a7 REY
(a:m =MEM A DQ<35> o DQRB5 Vssc
o Vss Dt o 245 SMEMA DOsA> sy = See CSAO5 BOM tabl e
7B =MEM A DQ<40> o Do DQA5 5, i;g =MEM A DQ<45> D
2 B> =MEM A DQ<41> o DQU1 Vssc
o Vss DQS5* o 152 =MEM A DQS N<5> Vacim
o DV DQss & |_154 =MEM A DOS P<5> _emmy 27
L o Vss VSS o f 156
= 27(Bry—=MEM A DO<42> o D42 DQ46 | 158 =MEM A DQ<46> oo
27 CBry—=MEM A DQ<43> o D43 DQA7 o 160 =MEM A DQ<47> o =
o Vss VSS o f 162
7B =MVEM A DQ<48> o D18 DCB20, 164 =MVEM A DO<52> Vacim i
=MEM A 49> 166 =MEM A DQ<53> 27
2B DOx<. o D49 DE3 . ez Y
o Vss VSS o | 168
91 27 11 5B MEM A DOS N<6> o DQS6* DNBC 170
91 27 11 6 CHI> MEM A DQS P<6> o DQs6 Vss o 172 J_
o Vss DQB4 & 174 =MEM A DQ<54> i =
27 =MEM A DQ<50> DQB0 DQB5 o 176 =MEM A DQ<55> a7 PPOV75 S3 MEM VREFCA A 20
D 0o 178
27 By =MEM A DO<51> o D1 VSS o
o Vss DQB0 o 180 =MEM A DQ<60> Ve R
27(Bry—=MEM A DO<56> o DB6 DB1 0 12:21 =MEM A DQ<61> o =
o QB =MEM A DO<57> o DB7 VSS o
o Vss DQS7* o 186 =MEM A DQS N<7> Vacim i
o DWP DCG7C 188 =MEM A DQS P<7> ED 27
J_ o Vss VSS o f 190
=  uq@y =MEM A DO<58> o D3B8 DQB2 | 192 =MEM A DQ<62> a7
2 =MEM A DQ<59> DEB9 D53 194 =MEM A DQ<63> 27
fa:im 0 e D
o Vss Vvss & | 196
s VEM A SA<O> o SA0 EVENT* & 198 MEM EVENT L oo 28 4
PP3V3_S0 o VDDSPD SDAQ| 200 SMBUS PCH DATA (B 16 22 28 30 41 47 61 88 93
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 20 60
1 'R2940 'R2941 I
B B 516- 0229 1C2950 ([1C29 1C2952 LC2953
oW it SPD ADDR=0xAO( WR) / OxAL( RD) ﬁ'g/': 1’é’g/': 1’ /F pu— %LJ
, 402 , 402 2x\/’ 2x\/’ 2x\/’
408 4058 4358
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o1 27

o1 27

o1 27

CPU CHANNEL A DQS 0 -> DI
MEM A DQS N<O>

MM A DQS O
=MEM A DQS N<O>

MEM A DQS P<0> MAKE_BASE-TRUE

=MEM A DQS P<0>

MEM A DO<7> — =MEM A DQ<3>
MEM A DQ<6> VAKE_BASESTRUE — =MEM A DQ<6>
MEM A DQ<5> MAKE_BASE-TRUE — =MEM A DQ<5>
MEM A DQ<4> MAKE_BASE-TRLE — =MEM A DQ<4>
MEM A_DQ<3> VAKE_BASESTRUE — =MEM A DO<7>
MEM A DQ<2> MAKE_BASE-TRUE — =MEM A DQ<0>
MEM A DQ<1> MAKE_BASE-TRLE — =MEM A DO<1>
MEM A DQ<0> MAKE_BASE-TRUE — =MEM A DQ<2>
MAKE_BASE=TRUE _—
CPU CHANNEL A DQS 1 -> DIMM A DS 1
MEM A DOS N<1> — =MEM A DOS N<1>
MEM A DGS P<1> MAKE_BASE-TRLE — =MEM A DQS P<i>
MAKE_BASE=TRUE _—
MEM A DO<15> — =MEM A DQ<15>
MEM A_DQ<14> VAKE_BASESTRUE — =MEM A DQ<14>
MEM A DQ<13> MAKE_BASE-TRUE — =MEM A DQ<12>
MEM A DQ<12> MAKE_BASE-TRLE — =MEM A DOQ<13>
MEM A DO<11> VAKE_BASESTRUE — =MEM A_DO<10>
MEM A DQ<10> MAKE_BASE-TRUE — =MEM A DQ<11>
MEM A DQ<9> MAKE_BASE-TRLE — =MEM A DOQ<9>
MEM A DQ<8> MAKE_BASE-TRUE — =MEM A DQ<8>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 2 -> DIMM A DS 2
MEM A DOS N<2> — =MEM A DQOS N<2>
MEM A DQS P<2> VAKE_BASESTRUE — =MEM A DQS P<2>
MAKE_BASE=TRUE _—
MEM A DQ<23> — =MEM A DQ<23>
MEM A_DQ<22> VAKE_BASESTRUE — =MEM A DQ<22>
MEM A DQ<21> MAKE_BASE-TRUE — =MEM A DOQ<17>
MEM A DQ<20> MAKE_BASE-TRLE — =MEM A DQ<20>
MEM A DQ<19> MAKE_BASE-TRUE — =MEM A DQ<19>
MEM A DQ<18> MAKE_BASE-TRUE — =MEM A DQ<18>
MEM A DQ<17> MAKE_BASE-TRLE — =MEM A DQ<16>
MEM A DQ<16> MAKE_BASE-TRUE — =MEM A DQ<21>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 3 -> DIMVM A DQS 3
MEM A DOS N<3> — =MEM A DOS N<3>
MEM A DCS_P<3> VAKE_BASESTRUE — =MEM A DQS P<3>
MAKE_BASE=TRUE _—
MEM A DQ<31> — =MEM A DQ<31>
MEM A DO<30> VAKE_BASESTRUE — =MEM A_DO<30>
MEM A DQ<29> MAKE_BASE-TRUE — =MEM A DQ<29>
MEM A DQ<28> MAKE_BASE-TRLE — =MEM A DOQ<28>
MEM A DQ<27> MAKE_BASE-TRUE — =MEM A DQ<27>
MEM A DQ<26> MAKE_BASE-TRUE — =MEM A DOQ<26>
MEM A DQ<25> VAKE_BASESTRUE — =MEM A DQ<25>
MEM A DQ<24> MAKE_BASE-TRUE — =MEM A DQ<24>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 4 -> DIMM A DS 4
MEM A DOQS N<4> — =MEM A DOS N<4>
MEM A DQS_P<4> VAKE_BASESTRUE — =MEM A DOS P<4>
MAKE_BASE=TRUE =
MEM A DQ<39> — =MEM A DQx38>
MEM A DQ<38> MAKE_BASE-TRUE — =MEM A DQ<37>
MEM A DQ<37> MAKE_BASE-TRUE — =MEM A DQ<39>
MEM A DQ<36> VAKE_BASESTRUE — =MEM A DQx33>
MEM A DQ<35> MAKE_BASE-TRUE — =MEM A DQ<35>
MEM A DQ<34> MAKE_BASE-TRUE — =MEM A DQ<34>
MEM A DQ<33> VAKE_BASESTRUE — =MEM A DQ<32>
MEM A DQ<32> MAKE_BASE-TRUE — MEM A DO<32>
MAKE_BASE=TRUE _—
CPU CHANNEL A D@8 5 -> DIMM A DQS 5

MEM A DOS N<5>

=MEM A DQOS N<5>

MEM A_DQS_P<5> MAE_BASE-TRLE

=MEM A _DQS_P<5>

MAKE_BASE=TRUE

MEM A DQ<47> — =MEM A DQ<47>
MEM A DQ<46> MAKE_BASE-TRUE — =MEM A DQ<41>
MEM A DQ<45> MAKE_BASE-TRUE — =MEM A DQ<43>
MEM A DQ<44> MAKE_BASE-TRLE — =MEM A DQ<44>
MEM A DQ<43> MAKE_BASE-TRUE — =MEM A DQ<40>
MEM A DQ<42> MAKE_BASE-TRUE — =MEM A DQ<46>
MEM A DO<41> VAKE_BASESTRUE — =MEM A _DQ<42>
MEM A DQ<40> MAKE_BASE-TRUE — =MEM A DQ<45>
MAKE_BASE=TRUE _—
CPU CHANNEL A DQS 6 -> DIMV A DQS 6

MEM A DQS N<6>

MEM A DQS N<6>

MEM A DQS P<6> MAKE_BASE=TRUE

MEM A DQS P<6>

MAKE_BASE=TRUE

MEM A DQ<55> — =MEM A DQ<49>
MEM A DQ<54> MAKE_BASE=TRUE — =MEM A DQ<54>
MEM A DQ<53> MAKE_BASE-TRUE — =MEM A DO<55>
MEM A DQ<52> VAKE_BASESTRUE — =MEM A DQ<52>
MEM A DQ<51> MAKE_BASE=TRUE — =MEM A DOQ<51>
MEM A DQ<50> MAKE_BASE-TRLE — =MEM A DOQ<50>
MEM A_DQ<49> VAKE_BASESTRUE — =MEM A _DQ<53>
MEM A DQ<48> MAKE_BASE=TRUE — =MEM A DQ<48>
MAKE_BASE=TRUE —

CPU CHANNEL A DQS 7 -> DIMM A DS 7

MEM A DOS N<7> — =MEM A DQS N<7>
MEM A DQS P<7> MAKE_BASE=TRUE — =MEM A DQS P<7>

MAKE_BASE=TRUE -

MEM A DQ<63> — =MEM A DQ<59>
MEM A DQ<62> MAKE_BASE-TRUE — =MEM A DO<58>
MEM A DQ<61> MAKE_BASE-TRUE — =MEM A DO<56>
MEM A_DQ<60> VAKE_BASESTRUE — =MEM A DO<61>
MEM A DQ<59> MAKE_BASE-TRUE — =MEM A DQ<63>
MEM A DQ<58> MAKE_BASE-TRUE — =MEM A DOQ<62>
MEM A DO<57> VAKE_BASESTRUE — =MEM A DQ<57>
MEM A DQ<56> MAKE_BASE-TRUE — =MEM A DQ<60>

MAKE_BASE=TRUE

6 11 26 27 91

26

26

6 11 26 27 91

6 11 26 27 91

CPU CHANNEL B D@ 0 -> DI
s MEM B DQS N<O>

MM B DQS 0
—_=MEM B DQS N<O>

s MEM B DOS P<0> VAKE_BASE-TRUE

VAKE_BASE=TRUE

—__=MEM B DGS P<0>

s MEM B DO<7> —__=MEM B DQx6>
s MEM B DQ<6> MAKE_BASE-TRUE =MEM 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>
o MEM B DQ<3> MAE_BASE-TRLE 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 DOS P<1> MAKE_BASE-TRUE B DOS P<1>
MAKE_BASE=TRUE
s 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 DOQ<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>
MAKE_BASE=TRUE
s MEM B DQ<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-TRUE B DO<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 DO<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>
s 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>
s MEM B DQ<36> MAKE_BASE-TRUE B DQ<36>
s 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>
28 MAKE_BASE=TRUE -
CPU CHANNEL B DQS 5 -> DIMM B DQS 5
s MEM B DOS N<5> =MEM B DQS N<5>
« MEM B_DOS P<5> VAKE_BASESTRUE DOS P<5>
MAKE_BASE=TRUE
s MEM B DQ<47> B DQ<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 DQ<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>

VAKE_BASE=TRUE

CPU CHANNEL B DQS 6 -> DIMVI B DQS 6
SENEM B DOS N<6> T MEM B DOS N<6>
s MEM B DOS P<6> — ~ —_MEM B DOS P<6>
28 MAKE_BASE=TRUE -
s MEM B DO<55> —_=MEM B DQX55>
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 DOQ<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>
MAKE_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 DQ<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)

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

BOM opti ons provided by this page:
(NONE)

71 66 20 26 7 ¢ PPLVS_S3

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

1C3100 |: C3101
— 1QUF  — 10UF
2 é‘sé" 2 é‘sé"
3 603

PLACE_NEAR=J3100. 75: 2. 54nm 60

Ji C3110ALC3111JiC3112
TUF TUF -

N

-

1 C3114 1 C3115
_ TUF

2% 2%
CERM

~

1C3118iC3119iC31201C3121
i —‘; % —‘; % —‘VCE‘SM |
402

C3123

% % % -
2
CERM CERM
402 402

PEAGE-NEAR=J3188. 781 2. B4 PEACE-NEARSIZ1ES. 78

30 o PPOV75 S3 MEM VREFDQ B

-NEAREJ3188: 78: 2. B4

mm
mm

1C3116 | C3117
0. 1UF 0. TUF
;Y ;Y
CERM CERM
402 402
BLA

-NEAREJ3168: 78: 2: B4 PLACE-NEAREI3188: 78: 2 B4l PLAGE-NEAREI31EE: 73

0,AUF  PLACE-NEAREI3168: 78: 2. 84

PLACE_NEAR=J3100. 75: 2. 54nm
OM T_TABLE
OM T_TABLE e
— S 1o vss [ole” Pl 1 =MEM B DQ<4> oo
o111 6 [TR). MEM B CKE<0> ;: O CRED TRET 5 ;‘61 MEM B CKE<1> ame o i o g ORI TI CAL I\chsig g =MEM B DQ<5> o
VDD VDD
Ncg_g NC Alsg 78 MEM B A<15> ani REE 9 g VsS DQS0* 10 =VEM B_DQS N<O> o
o 116 [Ty MEM B BA<2> 9 BA2 Al4q | 80 MEM B A<14> e v 11 oo J3100 DQSO 12 =MEM B DQS P<0> 27
3 o =2 F- RT- BGAG o102 <O
8l 15 VDD F-RT-BGA6 VDD | 82 J__ o Vss VSS
o1 116 Ty MEM B A<12> 88 lomziee €Q A1 84 MEM B A<11> ameu e T aao DO<2> 15 | 5 b s D6 o 16 =MEM B DO<6> a7
01116 MEM B A<9> 85 A9 A7 86 VEM B A<7> am e o =T DO<3> 17 | 5 o % DQ7 o} 18 =MEM B DQ<7> oo
o 87 g VDD 85 \,DDg 88 19 [ 5 vss § vss g | 20
-
o111 6 Ty MEM B_A<8> 89 | 5 n8 o < 26020 VEM B_A<6> Vean 1 LRI e DO<8> 21 | 5 pce .~ D2g ] 22 =MEM B DO<12> a7
91116 MEM B A<5> 91 AS A4 92 MEM B A<4> 61101 27 DO<9> 23 | 5 p® DQI3o | 24 =MEM B DQ<13> >
o o] o < < 25 26
93 | 5 VDD VDD | 94 o Vss VSS
01 11 6 MEM B _A<3> 95 A3 A2 96 MEM B A<2> 6 11 91 27, DOS N<1> 27 DQS1* DML 28
[maivg o] ¢} < D o] [¢}
o 110 Uy MEM B A<l> 97 AL A0 98 VEM B A<O> Yen: LETES e DQS P<1> 29 | ~ DQs1 RESET* o 30 MVEM RESET L a2 2 1
% 2 VDD \,DDC 100 31 vss vss 32 =
O [e; O O
o1 116 MEM B CLK P<0> 101 CKO CK1 102 MEM B CLK P<1> 611 01 . DO<10> 33 DQLO DQL4 34 =MEM B DQ<14> -
[maiog o] ¢} < <D o] (¢} <D
o116 Ty MEM B CLK N<O> 103 |  cxo* CK1* o f 104 MEM B CLK N<1> am s o e DO<11> 35 | 5 DQLL DQL5o | 36 =MEM B DQ<15> a7
105 106 37 vss vss o} 38
o Voo VDD o 0 [
o1 11 s [Ty MEM B A<10> 107 | 5 At0/ AP BAlG | 108 MEM B BA<1> Yan 1 LTS (e DO<16> 39 | 5 pQie DQR0 |40 =MEM B DOQ<20> a7
Laie MEM B BA<O> 109 BAO RAS* 110 MEM B RAS L 61101 27 DO<17> 41 DQL7 DR 1 42 =MEM B DQ<21> 2
B o] ¢} <D
o o] ¢} < < e 74
111 | 5 vop VoD | 112 o Vss VSS
o 16 Ry MEM B VE L 113 | 5 ver So* o 114 MEM B CS L<0> Veni LRTES e D5 N<2> 45 | 5 bos2* DV | 46
o1 116 gy MEM B CAS L 115 | 5 cas T | 116 MEM B_ODT<0> P LR e DQ5 P<2> 47 | 5 Dos2 vss o| 48 J_
117 g VDD VDD o 118 49 o VSS DCQZC 50 =MVEM B _DQ<22> a7 =
01 11 6 MEM B A<13> 119 AL3 ooT1 120 MEM B ODT<1> 6 11 o1 2, DQ<18> 51 DQ18 DQR3 52 =MEM B DQ<23> 27
[mag o] ¢} < <D o] o1 <D
o116 TRy MEMB CS L<1> 121 | 5 s1 NC o 182\c @D DO<19> 53 | o DL VsS o
123 ] 5 vop VDD | 124 S5 15 vss D@8 56 =MEM B DQ<28> a7
126 57 58 =MEM B_DO<2
NC 3 | o TEST VREFCAG 2 (e xig: *io gg D\?ésgc = MVE DQ<29> a7
o VSS VSSo 7CED o [
o127 11 o CEY MEM B DQ<32> 129 o DB2 DQRB6 o 130 =MVEM B DOQ<36> o 7 61 o Vss DQS3* 62 =MEM B DQS N<3> Ve:im 214
7By =MEM B DO<33> 131 | 5 pGB3 DQB7 o] 132 =MEM B _DQ<37> a7 63 | 5 ovB DQs3 | 64 =MEM B DQS P<3> o
133 | 5 vss vss o | 134 J_ 65 | 5 vss vss o] 66
7B =MEM B DQS N<4> 135 o DQsa* DV 136 = a@E> DQ<26> 67 o b6 DQBO 68 =MEM B DQ<30> Ve:im 214
27(Bry—=NMEM B DS P<4> 137 o DQs4 VSS o 138 J_ 7B DQ<27> 69 o b7 DBl 70 =MEM B DQ<31> a7
139 | 5 vss DB8 | 140 =MEM B DO<38> as e = 7115 vss vss ol 72
e =MEM B DQ<34> 141 o DB4 DB 142 =MEM B DQ<39> o 7 REY
1y =MEM B DO<35> 143 | 5 paes VSS o| 144
145 | 5 vss DQU4 | 146 =MEM B DO<44> aD 7 51650806
7B =MEM B _DQ<40> 147 o DU DQU5 148 =MEM B DQ<45> a7
2By =MEM B DO<41> 149 | J bu1 VsS o 150
151 o Vss DQS5* 152 =MEM B DQS N<5>  epmy, 27
153 | 5 Dve DQS5 | 154 =MEM B DQS P<5>  epmy 27 L
J_ 185 | 5 vss VSS o | 156
= 27 (B =MEM B DQ<42> 157 o D2 D46 158 =MEM B DQ<46> Vea:im Xl
e =MEM B DQ<43> 159 o D43 DQA7 o 160 =MVEM B DQ<47> ao >
161 | 5 vss VSs o | 162
27(Bry—=MEM B DO<48> 163 o D8 DB20 154 =MEM B DQ<52> a7
7@y =NEM B DO<49> 165 | 5 poao DQB3 66 =MEM B DQ<53> Ve S
167 [ vss Vvss | 168
o1 27 11 oy MEM B DQS N<6> 169 o DQs6* DVB 170
o127 11 sy MEM B DCS P<6> 171 | 5 pQse vss o | 172 J_
173 | 5 vss DB4o | 174 =MEM B DO<54> oo =
7B =MEM B _DQ<50> 175 o DBO 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 | 5 vss DQB0 | 180 =MEM B DO<60> o
27¢Bry—=MEM B DO<56> 181 | § pcB6 DQB1o| 182 =MEM B _DQ<61> o =
21 CAry—=MEM B DO<57> 183 | 5 Qg7 VSS o f 184
185 | 5 vss DQS7* | 186 =MEM B DOS N<7>  epmy o
187 | &5 ow DQS7 | 188 =MEM B DCS P<7>  cmmy
l 189 | J vss VSS o | 190
= s(@y=MEM B DO<58> 191 | 5 pces DQB2 ¢ 1912] =MEM B DQ<62> o 7
7(By—=MEM B DO<59> 193 | 5 pgs9 DQB3 | 19 =MEM B DQ<63> o
195 [ vss vss | 196
s NEM B SA<0> 197 | 5 sAo EVENT* o | 198 MEM EVENT L oo 26 42
PP3V3_S0 199 | 5 vDpSPD SpAg | 200 SMBUS POH_DATA B 16 23 26 30 41 47 61 58 93 " Ex i on"
ansi on botto sl ot
s MEM B _SA<1> 201 o SAL SCLo 202 SMBUS PCH CLK () 16 23 26 30 41 47 61 89 93 p ( m
203 o VT VIT o 204 PPOV75 SO _DDRVTT 67 26 29 66
MG PINS
1 3140 |'R3140 'R3141 205 | 5TWTG PIN MG PI No—296
- 1K 10K SosTO MG PN Mo PN 0T 1C3150 [1C3151 [+ C31
2 Tiow Hiow 209 | 5 MrG PIN MIG P NO-210 %LJ/F %LJ/F %LJ/F SYNC NVASTER=RO?  SUVA SYNC_DATE=06] 23/ 201
CERM ; ; 211
oo LF 402 402 O MIG PIN MIG PIN o \/’ \/’ \/’
: : 2 iop 2 338 2 3ok DDR3 SO DI MM Connector B
51650806 ¢ Appl e | nc. D
SPD ADDR=0xA4( VIR) / OxA5( RD) o
) NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORVATI ON CONTAI NED }-EREI NIS THE
e P Rl ETARY PROPERTY_OF APPL| CO\IPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 31 OF 132
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 28 O: 101
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The circuit bel ow handl es CPU and VTT power

during SO->S3->S0 transitions, as well

as isolating the CPU s SM DRAVMRST# out put fromthe SO DI MV when necessary.

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

(1 SOLATE_CPU MEM L + PM SLP_S3 L) *
MEMWTT_EN = (I SOLATE_ CPU MEM L + PLT _RST L)  *
L

P1V5CPU_EN =

of signals.
MEM RESET_L not i sol at ed.

VTT ensures clean CKE transition, MEM RESET L isol ated.

PM SLP_S4 L
PM SLP_S3 L

1V5 SO0 " PGOOD" for

CPU

MEM RESET_L = !| SOLATE_CPU MEM L + CPU_MEM RESET_L ez oo 5 PP3V3_SB
72 65 44 42 17 [T PM SLP_S4 L PM_MEM PWRGD pul |l -up to CPU VTT rail is on CPU page
CPUVEM SO
1R3205 72 7115 1310 7 PPIVS_S3RSO CPUDDR PM_MEM _PVWRGD 1017 %0
10K *R3222
%‘iﬁ\y 10K
462 ifisw CRI TI CAL |6
Rmica  ¢PREELE D R3220" 246z > ] @B220
a7 92 31 9 28,2435 9.0,3 5, PP3V3_S3 CPUMEM SO 27. 4K | = ESIDOWV
CPUVEM SO ?3205 {Dle W PM MEM PWRGD L 2|c |
R3201:  SSWeML Fé%’?é%'?_]kp e %"‘
Lt H BRI
: [t s
P at s sy ) SE0 :
SOT- 563
CRI TI CAL PLYLCPL EN L 1 crTica NO STUFE 4
CPUVEM SO = CPUMEM SO R3221: 2201
gSZOO (2 3D 205 33.2K 0 06TUF
SSMBNLSFEAPE VBNI5FEAPE % e ==
sorses | Kh > | Sorses Laom sav
= — 402, 402
M- X
5[G™ ST Z1S © Gl5
2 10 L SOLATE_CPU NEM L ¢ PMSLP S3 L nouure =
CPUVEM SO
= 'R3210
10K
5%ﬂi'\év
Z%QL
N - = -1V criTica  ¢EMITEN _momyooe VEMVTT d
oo | anp
CPLVEM S0 CPUVEM S0 soven ) |12 Ensures CKE signals are held lowin S3
R3215 R3202 ries | Kh
10%50 10%50 1
1 1
M:zb}zé/z Mib}z@; 26 sk o 25 26 7 s PPOV75_SO_DDRVIT
CRI TI CAL CRITI CAL MEWVTT EN L L  CRITICAL
CPUVEM SO CPUVEM SO 7 I . 75V
O:’UNEI\]/IBSO ?32-00 ﬁe 33| %210 - Ggm g:: pg\e/\‘gr @0.75
SSMBNL5FEAPE VBNL5FEAPE
SSMBN15FEAPE sorses | Kh > | Sorses
sorse3 5 — i CRI TI CAL
% 2[c% sk s Xgs 100 51 71 65 65 45 43 42 41 31 20 7 o _PPBV_S3 CPUNE% e
CPUVEM SO
AT3T |o PLT_RESET_L ey zs 50 E11 SSNBngEAPE =
2 B R3251 EAPE |1
L 100K i
= 5
1/ ELEW *
CRI TI CAL 4022 2|67 ST
CPUNEM SO [Coinent 80 A CRITI CAL VITCLAVP EN
215 R3216 RS0 CPUMEM SO
SSMBNLSFEAPE | D5 1 8231%%6_ 0 ol NOC§T2L:IL_;:{
MEMRESET_ | SOL_LS5V_ L = sors63 &% =9 :
e = %/ SSMBNL5FEAPE e
T et 2 %%5 S5 | o 0. 001LF —
2
20 10 M RESET L M RESET_L o T8 7Te NEM RESET_L oy 26 26 # o
— =TRUE " e 5[G7 SfZ
CPUVEM S3 0 20 s Iy MEMWVTT_EN
R3217 1
1 2
5%
1/ 16W
M- LF
402
Step | | SOLATE_CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU_MEM RESET_L MVEM RESET_L MEWTT_EN |P1V5CPU_EN
0 1 1 1 1 1 CPU_MEM RESET_ 1 1
1 0 1 1 1 1 1 1 1
to =2 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 SYN(%I IIVLAESTE%KIB M._B SYNC DATE=04/27/ 201
N
to S I T : 9 : : : CPU Menory S3 Suggort
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 bﬂ
Appl e I nc.
(*) 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 ®
- . . NOTI CE OF PROPRI ETARY PROPERTY:  |[Emom——
NOTE: In the event of a S3->S5 transition | SO-ATE_CPU_'VEM_L will still be asserted on next S5->S0 THE | NECRMATLON_ CONTAINED HEREI N | S THE
transition. Rails will power-up as if fromS3, but MEMRESET_L will not properly assert. Software T R T L S ence 32 OF 132
must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L. RO T R o o 1T 1N WHoLE R T [T —
IV ALL RI GHTS RESERVED 29 O: 101




8 I 6 5 4 3 2 1

NOTE: Must not enable npre than two SO DI MM nar gi ni ng
buffers at once or VRef source nmay be overl oaded.

a7 92 31 2g,25,2013 0.0,3 5, PP3V3_S3
VREFNMRGN
oM T
R3318 w o _PPVITDDR S3 R3303
SRt 10mA max I oad 1 200 , PLACE_NEAR=J2900. 1: 2. 54mm
1 2 PP3V3_S3 VREFMRGN DAC . CRITI CAL
@E VMCLH:TAEEE&QW&@{LF%& mm VREFVRGN VREFNMRGN
NN = C33001: 1C3301 VREFNMRGN VREENVRGN A
2.2} @ - gEO}UF CRI Tl CAL CLO?>310§ 1 NG 2?%2 oz
2 2 VREFNVRGN . - _ I\@ 253
g 2% v
40 g U3300 gy 2 AL VREFMRGN_DQ SODI M BUE | 1,33 »
VDD .
09 55 01 47 43 50 20 20 25 16 D—SMBUS_PCH_CLK fsc  nsop VoUTAlL VREFMRGN_SCDI MVA_DOQ ml, G M:l{%\év PLACE_NEAR=R3303. 2: 1mm
05 00 1 47 41 30 28 20 25 10¢gy— SVBUS_PCH_DATA Asoa ¥ vourgl2 VREFMRGN_SCDI MVB_ DO 40
90 ﬁ vaurd4 VREFVRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 10|ar Z vourgs VREFMRGN MEMVREG FBVREF L VREFMRGN
NOTE: MEMVREG and FRAMEBUF shar e - R3305 _
30 a DAC out put, cannot enable VREFVRGN 1,200 5 PLACE NEAR=13100. 1: 2. 54mm
both at the sane tine! 1R3301 CRI TI CAL
100K
Triew VREE 928
= 2402 @ w\ §2 ”
~Vh
oM T 1 a VREFMRGN DQ SODI MVB_BUF
RS3319 = - & 1%, PLACE NEAR=R3305. 2: 1nm
1SHRT,  pp3yva s3 VREFMRGN CTRL + Ve Mia 4
NVA'AYS M H QE*W ~3 mm
NE VTR b2 VREEVRGN CRI TI CAL
202 53502 1 ©| VREFMRGN VREFNVRGN
0. 1UF —— Voo VREFMRGN R3309
2 %w;— uU3301 1R3302 1 200 , PLACE_NEAR=J2900.126: 2. 54mm
CHRY PCADES7 1/OSK CRI TI CAL
1/16W
(CD) POL(NC MF- LF
3la0 P17 VREFMRGN DQ SODI MVA_EN 2402 VR%'\:”%%\H VREE PPOV75_S3_MEM VREFCA A .
Addr =0x30( WR) / 0x31( RD) 4la1 P29 VREFMRGN_DQ_SODI MVB_EN S LU | B &éﬁiﬁ?‘ :
500 p3 10 VREFMRGN CA_SODI MVA_EN = ;T - W
P11 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 [TEY—SVBUS_PCH CLK 1lsaL pe| 13 VREFMRGN_FRAMEBUF_EN + Vv MZE)%W
93 88 61 a7 41 30 25 20 23 10¢Ey—SVBUS_PCH DATA 2|spa P74 NG
TR o RESET*[5 15 VREFMRGN
R3311
~ o) = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFNVRGN CRI TI CAL
2

2402

RST* on 'platformreset’ so that system VREFMRGN CA SODI MVB_BUF
wat chdog wi || di sabl e margining. fos) M:ll/g,\g\/ PLACE_NEAR=R3311. 2: 1mm
+ 16

NOTE: Margining will be disabled across all
soft-resets and sl eep/ wake cycl es.

= 'R3307 VREENVRGN
P 7D RESET_L 2RoK 2| N8 293
2 > CA955 S| Trisw - 2
Cl
(7]

VREFNVRGN

Required zero ohmresistors when no VREF nargining circuit stuffed 'R3308
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K VR%%%“l CRI TI CAL
11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGN_NOT 2%’5;?!“ d. 1%;7)—: N VRE?“@E\' VREFMRGN
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT C§0 ﬂ VA 253 %%321@1
c1 VREEMRGN _MVEMVREG BUE 154 DDRREG FB o

PLACE_NEAR=R7320. 2: 1nm

1%
1/16w
“’{Za?

Page Not es N R

VREFVRGN _FRAMEBUF_BUF

- - - - VREFMVRGN )
oo & v Y e P R3316: RS oy VrEFRoN
- =PPVTT_S3_DDR BUF a5k Liow 2 2?2 3 53317
Signal aliases required by this page: Va5, 2402 Al zZ'izE\év
- =l 2C_VREFDACS_SCL 1 = Za o462
- =l 2C_VREFDACS_SDA = VREFMRGN FRAMEBUE BUF R
- =12C_PCA9557D_SCL | VREFVRGN MEMVREG FBVREE R |
- =1 2C_PCA9557D_SDA ]
BOM options provided by this page: VREFMRGN
VREFVRGN - Stuffs VREF Margining 'R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng 6w
CGrcuitry. 02
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG GPU Frame Buffer (1.8V, 70% VRef) QSYN‘?, MAelEIs MLE SYNC DATE-0a7277 2010
DAC Channel : A B c c D D FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
: ST O sz |
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e | nc. D
Nom 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) PREPREFANY PR ERT R HEE BT 1 e
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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5

4

kB
LYY 2

PCI E_AP_R2D Pl _P

PLACE_NEAR=J3401. 15: 2. 54nm

1112 oauE PCIEAPRZDCPmmgs
0. 6NH+/ - 0. LNH- 0. 85A o 11 1o omaoz-
0201
1 g;? NOSTUFF PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
1
p— ?‘5%1”: — %:31‘{»7:1 11750002 4 RES, 0OHM 0201 L3470, L3471, L3473, L3474
3 cer T i
36 3k cerm
361
L3471
1(YYY L2 = PUE AP RDPI_N 1H2 0 1UE POE AP R2D C N e s 3V S3 WAN FET
TGN/ - 0. INH- 0. 85A 10% 1 | 16v xsmaoz 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
A-S8are 13473
— —— 0. 1UF RDS( ON) 20-30 MOHM @. 5V
SMBUS SMC O SO_SDA gy 5 44 47 50 70 50 280, T iV
201 xSk cer LOADI NG 1 A (EDP)
SMBUS SMC 0 _SO_SCL
Qe 44 47 50 79 56 T TABLE
L3473~ L
W FI_EVENT L ams o 1(YYY L2 POE AP 2R P fomy s 16 s CRI Tl CAL
R s LR (=17 T30
POE AP R2D N 0. 1UF 0. 1UF 15550367 M N_NECK W DTHE0. 4 IV S|
2 1% NOSTUFF > i 1A PEAK Ll%éo M N_LINECW DTH=1  mm -
2 g == FErrR 1903 3A XVBIE2 %
(3474 J_ 45 PPBV3_W.AN | 2 » PP3VE_WANF | 5 M N_NECK_W DTH=0. 5 - if) 1™ T PP3V3 S3 R Rt |
N_LI NE_W DTHFL nm 0603 — 29 30 31 32
1 o160 B PP3V3_WAN R °© —o .
L 0. 6NH#/ - 0. INH- 0. 85A C3422 ¢ C3421 @ N 3451 * st
47 0201 0. 1uF 0. 1uF —— 0. 033UF ——
51650582 e O T_TABLE Az B e 0T ow
1% NOSTUFF 10 e 3450 7| R3450 .%o
CRI TI CAL 238 2 2% cerm 0. 1 33K ‘
Ob§é0(}3 PCI E AP D2R PI p 0201 0201 PLACE_NEAR=J3401. 29: 2. 54| PLACE_NEAR=J3401. 29: 2. 54MV 1 I 2 P3V3V\LAN SS 1 /\/\/\/2 PM V\LAN EN L v
00513002 w1 Al RPORT @
327 ST PCIE AP D2R PI_N o0~y 100t = = - Mooz
_ET Z_Cl 4 (Y'Y YL PClE_CLKIOOM AP_P am e e
- 4383 - o ¢ PCI E_CLK100M AP_CONN_P | —
- 6] 5 ol5 - s s PCI E_ CLKI00M AP_CONN N 1{YYY L2 PCE CLK100M AP_N Pen L
: 8 0 C 7 PLACE_NEAR=J3401. 11: 2. 54mm
10 9
ol -
12 11| e
14[°%s |* BLUEI(I)-I-H i i
16 gg 51 Supervi sor & CLKFREG # | sol ati on
18 17 bl
= = - 0,
507° OTio USB BT B ... Del ay 60 s +/ - 20%
5570 O 51 ED
2412 %23 DY
6 gg e > 1 USB_BT_Nwury 21
28 27
3012 %29 P33 BT L3406 PP3V3_W.AN_F PP3V3_S3
ol NZNECKZW BTH=0: 2. mm 13432 w ABBHRERPN
34 0. 01UF 2 1 PP3V3_S3 o8 le iz
— 33 0.0 U LB BEERY R TileaL
l O 2 1oy FERRO}OZZ(_)LFO-H\/I— 1.5A 1R3453 1R3454 L
1 402 PLACE_NEAR=J3401. 27: 2. 54MV 100K 232K 1. C3440
= = P 1 ow u3440 == g, 1uF
e L SLGAAP016V T &
P3V3WLAN VMDY | TOFN 402
« AP_RESET_CONN_L
— — L 4 AP_RESET L
VR |3 —RESET_ 25
o AP_PWR_EN
AP_CLKREQ Q L ‘—j\ aut| 8 Im
« AP_ oo 56 2
Ln e L/ AP_CLKREQ L
PCl E WAKE L 617 25 8 P
D © &7 == 0 'R3455
100K
o
Piew
T
518S0816
CRI Tl CAL
J3402
CCR20- §K710$
F RT- SM
- l
ols = « PP5V_S3 ALSCANMVERA F 9 -
5 ., . mm
] SMBUS_SMC_A_S3_SCl QN & 44 47 53 54 96 RERERR-W BFFES: 3 7R 275 mA peak
o2 SMBUS_SMC _A_S3_SDA CBD © 44 47 53 54 % 506 mA nomni nal nax PLACE_NEAR=J3402. 6: 2. 54\
ol o o USB_CANERA_CONN_P ALS L3408
o2 o> « USB_CAVERA_CONN N FERR- 120- OHMW 1. 5A
I -
o Naasal PP5V S3 ) e s s 1 o F—wm NVASTER=KOL NARY SYNC_DATE=10/ 08/ 2010
0402-
7 | wna  CAVERA woe-Le X19/ ALS/ CAVERA CONNECTOR
O L3407 1 C3452
BOPONS 9, LUk | D
1 R i Appl e I nc.
L (Y'Y Y2 USB_CAVERA_P ao 5 °
gy NOTI CE OF PROPRI ETARY PROPERTY:
1 Y Y 2 USB_CAMERA N e = THE | NEQGRMATI ON_CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | 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
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 31 G: 101
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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_SO_SW SD PWR =
,TPS2065- 1L = B
| NO DG JJJ 0
0 ¢ PPIVE SO [ 3w ngs: PP3V3_SO_SW SD PVR .,
35353004 i B"?S—Ezé%?%%‘z‘ m
ENET_CR PWREN 4 |en 5 NOSTUFF RECk W, 3
arlh 1CRI éIECZAL . 8& 1 OO AGE=3. 3V
CRI TI CAll THRM A - E
1 BQO 1 8!1 GD_PAD = 0% ——? Lipw PP3V3_SO
J B —1 ‘,/E | o 2 Bé 2 4%%1 CERM > 78 82 85 82 87 88 89 98
- éi/ T g 2 R3501*
5 X§5 CERM 10K
° 1
1 e
L R3§OZ
SDOONN_OC L_R 1 2 SDCONN_CC L
A '
466

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 i s NOT STUFFED.
= 4 orRTIicAL
) 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 ypP 9
_—
R3511 T ENET_LOW PVR 2 LONPR s rst o 4 S| .G ENET_RESET L 1 2 ENET_RESET_L gy 0 o0
g LOG C 1/
+ ssgrmy_PLT_RST_BUF L A2 SLG ENET_RESET IN L 3 |rsiin &/ﬁbﬁw NCSTUEF
%
-> FROM PCH GPI O Mjégw - SDCCNNDETECT et mvl—) (o5 SDOONN STATE CHANGE =~ Q@ PCH P10 |'R3512
F sb N -> | DET_CreD -> TO ENET CHIP S iew
NOSTUFFE ~(o 7 SDCONN_DETECT L oo MF-LF
R3510: o
% @D TRV DLY bl ock is 20ns nomi nal
le v o > 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
47N I. 30HM ] g s
s oD 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 ook
o 3 O} SDCONN_CMD R3O01 33 LA, 2—5% 1 16W M- LE 402 o SDCONN_CVD_R 0402 45| o
os 35T SDCONN_DATA<O0> R3S /1 33, 2 5% 1/16W M- LF 402 SDCONN_R_DATA<0> 15 |oato (CARD | NSERTED = OPEN)
I SDCONN_DATA<1> R39/2 33 1 2 56 1/16W NE-LE 402 SDCONN_R_DATA<1> 8 5 |oat1 CAESAR- |V CARD DETECT | S PROGRAMMABLE, BUT A Sl LI CON BUG
Y SDCONN_DATA<2> R3Y /73 33 AN/, Z5% 11 16W VE:LF 402 SDCONN_R_DATA<2> 9 5 |paT2 MAKES THE ACTI VE- Hl GH CASE UNUSABLE.
04 35 LAY SDCONN_DATA<3> R35/4 33 1 2 5% 1/16W ME-LF 402 SDCONN_R_DATA<3> 45 | cor pats
D SDCONN_DATA<4> RSO/7O 33 1 2 5% 1/16W ME-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
o1 30y SDCONN_DATA<7> RS278 33 1 \AN2 5% 1/ 16W VE-LE 402 SDCONN_R_DATA<7> FE g e
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
L0 | v erecr e DER  CONNECT OR]
N SDCONN_WP 18 5 |WRI TE_PROTECT_SW T
feut; PP3V3_S0_SW SD PVR 45 | vop 5|
NOSTUFF = D
. 3571 NOSTUEF 15 | so_pin d} Appl e I nc.
L 55PF 1 C3570 18 5 |SHLD_PI N ®
—— 5% —— 15PF 19| SHLD PI N
2 B30 - &%, > | NOTI CE OF PROPRI ETARY PROPERTY:
402 2 %?M O SHLD*PI N THE | NFORMATI ON CONTAI NED HEREI N | S THE
S— P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 35 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CRI Tl CAL
OV T_TABLE
ooy PCLE T29 R2D C P<0> C360§L)UF + PClE T29 R2D P<0> V19 | peg 6F) U3600 MPEr 0 Pl V21 o PCIE T29 D2R C P<0> '—|C36049u|; W@Z PCl E _T29 D2R P<0> 8903
T19 T21 .
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
(SYM1 OF 2)
woo p—POLE T29 R2D C Psl> L5002 1 C?’GOqu I—W—rsmm—. »PCLE T29_R2D P<1> P19 |pep g p % per 1 p| P21 . PCLE_T29_DPR C P<l> |—|C3%4fu; Fom o B 20, 2R P<1> oy oo
MLO B .
» oo mm_PCLE T29_R2D C N<1>  C3603 : 2 PCLE _T20 R2D Nel> PER 1 Ny P |PET_1N ML o PCIE T29 D2R C Nel> C3643 :||: PCE T29 D2R N<I> o oo
0. 1uF d 8 8 % 0. 1uF g
oo pm—PCLE T29 R2D C P<2> C3600;1UF1 2 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 : o PCOLE T29 D2R P<2> oy oo
~ H19 H21 y
woommy POE T20 RPD C N<2>  C3605 :|: = POLE 129 R2D M=z PER 2N L PET_2_ = PCIE T29 DPR C he2> C3645 :||: POE T29 D2R N<2> rmosss
0. 1uF 0 ®) 0. 1uF g
o 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 D2 p
s PO E T29 RED C N<3> C3607 11 - » PCILE T29 R2D N<3> PER 3_N| L PET 3 1 » PCE 729 D2R C N<3> C3647 +1|: POE T29 D2R N<3>
0. 1uF 0 ” 0. 1uF | [T0% oV X5R 407 =D
NO STUFF
TP_T2 R3610 1 T2 B21 | vonooo o 1 PP3V3_T29 716 19 25 33 34 35 87
- * 2
DEBUG For nonitoring current/voltage R3611 0 ° 20 VAKE T29 PCIE WAKE L R365 1OK/\/\/\/1_51L) 1/ 16W MF-LF 402
P_T29_MONDCL 01 ~T29 MONDCL MONDCL S = 129 RESET L .
NO STUFF =
g E14
TP_T29 MONOBSP  C3615 T29 NONOBSP K17 | yonossp RSEN 129 RSENSE
DEBUG For nonitoring clock 0. 1uF .
TP _T29 MONOBSN  C3616 - T29 MONOBSN M7 | vonoss R3?%§
N - = \V T v1° 0. uF aslh
R 603,
RBI As|_E16 T29_RBI AS
R3690"| |'R3691 C%lgei R392'| | Fe6Zg] [R3622 3621
3.3K 3. 3K 1% 13 % % % )
% 5 £2Y) 2 18 18 13 13 [ Not used in host node.
%/{:}EW ey %WI T e R, AR AN f[PoersT oK TP T20 POIE RESETO L .
e 1 T29 CLKREO | SOL L P3 & POE RST 1+1J2 TP T29 POIE RESETL L .
= s @mT129 CLKREQ 1SQL L~ ™4 paE alkReQ 0- |y [} - RsT 2+ K3 TP_T29 PClE_RESET2_L
u3690 'R3693 T29_GPl O<1> N ol E CLKREQ 1+ | POl E_RST_2* 1512 .
(T29 SPIL_MSL)  5p oo d 2 (T29 SPI_M SQ) 55K T59 GPl O<2% 4 ra £ ko 2+ | % PCI E_RST_3* TP_T29 PCIE RESET3 L .
0 L4 - T3
(T29_SPI_ClK) 5 |c oKx8- 1. 8V %}E}gv T29_RSVD PG E_CLKREQ 3* | O a o | P ﬂﬁg 'ng $35 peny Bl PP3V3_T29 716 19 25 33 34 35 &
(T29_SPL_CS 1) 1ds. MP 2 s T29_SPI _MOSI PLlee 5 (7 e By
— — o) >_| R2
= T29_SPI _M SO M| ee oo |3 N 5T I TS am e e 'R3698
T29ROM WP_L 3dwi oo SPl CS L ] oo |§ Tog_T1 JTAG | SP_TDO oD ¢ o s
- w
T2 DL 7dHopL s T29_SPI _CLK L2 ee ak|U E REFCLK_100_I N_P| PClE K100M T29_P 16 93 %Z.,lf\év
vss I w _T29_THERVD P A2 | Trerm 0P o | FEFOKTOOIN PAE QLKIOOM T29 N qme 22 R369°
e al or Al P17
2 9 o e bl £ | rest e g XTAL 25 1N _PLT $;s%g %ﬁgg/l T29 R 1 4 % 2 SYSCLK CLK25M T29  m
TP _T29 TEST PONT O PS5 |yest poNT O E 3 XTAL_25_0UT| J . 1Lrew
'R3625 TE 129 TEST POUNT I N5 | vesT pornr 1 | Tw_acan| 2 T20 TMJ CLK QUT R3696 o5
= 0 T_PO NT_2 TEST_POINT_2 |9 TMU_CLK_I 129 TMJ CLK IN 5%
T29 TEST PO NT 3 L6 | vEsT paiNT_3 |F NO STUFF vELEE
- = A4
R3699* 2
10K
9%
o DP_T29SNKO M. _P<3>  AM | ppono M_LANE 3P| i =
SNKO AC Coupl i ng 0320 DP_T29SNKO_M._N<3> Y3 | DPSNKO_M._LANE_3N 402,
05236 DP_T29SNKO_M._P<2> AAS | DPSNKO_M._LANE_2P L
05786 DP_T29SNKO_M._C P<0> C3602(1)UF1 I;an o DP_T29SNKO_ M. P<0> 5 5 . DP_T29SNKO_M_N<2> Y5 | oPSNKO_ML_LANE 2N | =
o7 o py—DP_T29SNKO_M._C N<0> C3621 - DP_T29SNKO_ M. N<O> ;5 05 00 DP_T29SNKO M _P<1>  AA8 | ppsao M_LANE 1P
0. 1uF |1°% 38y 1 s 3 s _DP_T29SNKO_M._N<1> Y7 | DPSNKO_M._LANE_1N E [ pPsroo_M_LANE_3p| AAL8 TP _DP T29SRC M._CP<3>
= Y17
05 78 6 DP_T29SNKO M._C P<1> C3622 [ DP_T29SNKO M._P<1> . 4 o o DP_T29SNKO M._P<0>  AAIO | pooneo M LANE 0P | DPSRCO_M._LANE_3N TP_DP_T29SRC M._CN<3>
1uF 38R 8% os 33 o _DP_T29SNK N<0> Y9 | DPSNKO_M._LANE ON | DPSRCO_M._LANE 2P| AAL6 TP _DP_T29SRC M__CP<2>
o 78 6 DP_T29SNKO_M._C N<1> C3623 Ii oy DB T29SNKO_M._N<1> 5505 DP T29SNKO AUXCH P VL | pono AX G o| oPsRoo_m_Lane2n| YIS TP DP T29SRC M._CN<2>
IE———| o 0533 6 _AUX_
0. 1uF 'l xsR 462 o5 3 o _DP_T29SNKO_AUXCH N V2 | DPSNKO_AUX_CHN DPSRCO_M._LANE 1P| AAL4 TP DP T29SRC M._CP<1>
_AUX_ E _M._LANE
v 78 6 DP_T29SNKO_M._C P<2> C3624 .||._ DP_T29SNKO_M._P<2> . DP T29SNKO HPD V5 > 9| bppPsroo_M._LANE IN| Y13 TP DP T29SRC M._CN<1>
@———|0_ 1uF | 1 30% 189 83 70 (OO} DPSNKO_HOT_PLUG_DET | < DPSROD ML LA op| A2 TP DB T29SRC M._CP<0>
os 75 o ry—DP_T29SNKO_M._C N<2> CBGOZ?UE Iioea g DB T29SNKO_M._N<2> ;06 R3630" ig DPSRCD_M._LANE on| YIL TP DP T29SRG M_CN<0> .
. X5R 402 100K 05336 _DP_T29SNK1_M._P<3> V9 | DPSNK1_M__LANE 3P | 12} WL6 TP_DP_T29SRC_AUXCH CP
o 15 6 DP_T29SNKO_M._C P<3> (C3626 : Iio oy DP_T29SNKO_M._P<3> ... » W%"Fv’c w35 DP_T29SNK1_M__N<3> U8 | ppsni ML LANE 3N )] iﬁﬁ*ﬁﬁﬂﬁ U6 TP DP T29SRC AUXCH OGN .
0. 1uF IT38% 8% 205, —_ A ° 100pF SRF > 40MHz
05336 _DP_T29SNK1 M._P<2> V11 | ppSNK1_M._LANE 2P v3
s DP_T29SNKO_M._C N<3> CBGOZZUFi I;gf; ™ DP_T29SNKO_M._N<3> ;05 o DP_T29SNKI M _Ne2> U0 coaa m_iae o | O |oesreo_Hor_pLug peT DP_T29SRC HPD BYPASS=U3600. Y19: : 2rm
= o DP T20SNKL M. P<1> VI3 | ppst M LANE 1P P ATEST| Y19 T20 DP_ATEST ~ BYPASS=U3600. Y19: : 5. 08nm
o 75 6 DP_T29SNKO_AUXCH C P C3628 : || DP_T29SNKO_AUXCH P ¢ 5 o s aa s DP_T29SNK1 M. N<1> U12 | ppsniki_ML_LANE_IN DP_RES_0 vz_ll
0. 1uF 'l 388 363 ¥ DP RES 1| AA200 T29_ DP_RES C3685 1 1 C368
s a6 _DP_T29SNK1_M._P<0> V15 | DPSNK1_M._LANE OP |2 = 100PF 10F
05 78 s DP_T29SNKO_AUXCH C N C3602S13u; ;SRU o DP_T29SNKO_AUXCH N ; 5 o5 v e DP T2OSNKI M _N<O>  ULZ | pponki M._LANE ON |3 rasas| 'rasar 00583"2 2 ?g"’vﬁro Ul
' CERM CERM
. 0533 6 _DP_T29SNK1 AUXCH P V7 | DPSNK1_AUX_CHP 14. 0K 100K 402 402
SNK1 AC COUpl 1 ng o533 6 _DP_T29SNK1 AUXCH N U | DPSNKL_AUX_CHN leég‘} %‘:‘ilﬁ\év
DP_T29SNK1_M._C P<0> C3630 : DP_T29SNK1_M._P<0> DP_T29SNK1_HPD w 402, 2402 —
5786 @—_—| . o asss 5 79 (OO} DPSNK1_HOT_PLUG _DET | =
0. 1uF I ;(an 402
o 70 6 DP_T29SNK1_M._C N<0> C3631 : |10 o DP T29SNKL_M._N<O> ;5 06 R3631" L1l
0. 1uF Il xR 262 10%‘\5& . T29 R2D C P<0> 26 | pRTO_T29T P PRT2_T20T P|_Al4 NC T29_R2D CP<2> o ¢
os 75 o ry—DP_T29SNKI M._C P<1> C3632 Ii gy DB T29SNKL_M._P<1> ;0 ﬁ’;igg o M@E T29_R2D C N<O> A4 | pRTO_T20T N prT2 T29T N_A12 __ NC T29 R2D CN<2> oD -
0. 1uF R 158 2 J
95 84 T29 D2R P<0> A | pRTO_T29R P |2 prT2_T2or P|_Cl2  NC T29_D2RP<2> s
o e s@———|DP T29SNKL M._C Ne1> C3633 Iie T DF_T29SNK1_M._N<l> ¢ s 05 84 SE T29_D2R N<O> €2 | pPRTO_T29R N % wn E PRT2_T29R N_C10 NC T29 D2RN<2> @s
0. 1uF 'l 588 282 = ™ & <
" T29_ LSEO<0> J6 | 120 0 LSEO T29 2 LSEQ T29 LSEO LSOE2
; DP_T29SNK1 P<2> 4 <2> o (T} _0_| _2_ o3
e 93| M._C C3%31u,: I;" T8y DP_T29SNK1_M._P<2> ;5 s Oy—129_LSOE<0> KS | 129_o_LscE | | T29_2_LSCH T29 LSEO LSOE2 am e s SYNC MASTER=T29 REF SYNC DATE=10/12/2010
e
- DP_T29SNK1_M._C N<2> C3603i>UF Fipprgey DB~ T29SNKL ML N<2> v s o oy T29_R2D C P<1> AL0 | prr1 26T a MPRrs_T20T pl A8 NC T29 R2D CP<3> — T29 Host (1 of 2
X5R 402 o a6 T29 R2D C N<1> A8 | pRT1_T20T N PRT3_T29T N_ALS NC T29 R2D CN<3> oD ¢
70 o rp—E_T29SNKIL Ped> H Fippr ey - 1225NKL M._P3> o0 s o o o [y T29_D2R P<1> S | prr1_T20R P|2 ©| prrs_t2or P C16 NC T29 DPRP<3> . Appl e I nc. D
0. 1LuF 'l x5r 262 o T29 D2R N<1> =3 I@ % Cl4  NC T29 D2RN<3> P
o5 7 o ry—DP_T29SNK1_M._C N<3> C3637 . |: DP_T29SNKL_M._N<3> 4, 0 o5 81 ¢ [T PRT1_T29R N|Q PRT3_T29R | am e <)
0. 1uF 1133% 8% o @129 _LSEO<1> & | 120 1_LSEO T29 3 LSEd_@ T29_LSEO LSOE3 oD NOTI CE OF PROPRI ETARY PROPERTY:
o (TR T29_ LSOE<1> M | 129 1_Lsoe T29_3_Lsog| ML T29_LSEO LSCE3 Vann R THE LNECRVATL ON CONTAI NED HEREIN 1S THE
o5 75 oy DP_T29SNK1_AUXCH C P C3638 DP_T29SNK1_AUXCH P 5 o - — e POBLOSOR AGRERS TO THE FaLLow NG~ N
guF 1 eR ag2 os 50 gy 2C T29 SDA F3 | T20_spA NOTE: Al unused LSOE/EO pairs shoul d be aliased I/ TO MAINTAIN TH S DOCUVENT | N CONFI DENCE 36 OF 132
10 oy DP_T29SNK1_AUXCH C N C3603S13UF - DP T29SNKL AUXCH N . 1 s o5 o 47 | 2C T29_SCL F5 | 120_saL together. Qther signals okay to float (TP/NO . |iI| Nor 10 Reveas G PUBLISH | T IN WHLE OR PART 13 OF 101
X5R 402 I'V ALL RI GHTS RESERVED
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PP3V3_T29 7 16 19 25 33 35 87
CRITI CAL . 135 mA (Singl e-Port)
s 7 _PP1VO5_T29 OM T_TABLE 152 mA (Dual - Port)
2100 mA (Single Port) . M | veeipo U3600 veeses | H7 C3744 1| C37431 C3745 L C3746 C3747 EDP: 200 mA
2250 mA (Dual Port) HL1 | yecipo T29 vecaps [ M féo/ - 1@5 - - %% %%
EDP: 3000 mA C37001 1C3705 [t C3706 |1C3707 |1C3708 [1C3709 H13 | vecipo FCBGA vocaps | K7 SE V2 SE 2 SE 2 GeiV 2 §e3V
1o L L 1o T LIor L IUr L I0F L IUF K9 | vortpo (SYM2 CF 2) o' o' o' &5 &35
628y %y %y %y %y %y kil vocaps_2e | G1O
@ Pl [ P TR T v Ve o2
M | vecipo = R3750
' e i vocsps_op_rxa |_P7 o PP3V3 T20 DP N
VECLRO veeapa_op_Rrxt |_R® MCN; @E%BﬁS 7 m 5%
C37011: 1C3710 |+C3711 |+C3712 |1 C3713 |1 C3714 HLS - Cc37531| C37521 C3751 C3750 A Tew 0-ohns are placehol ders for now, replace
WOWE — — 1  —=1F —=iF =} SE Kie | JCctPO_PE vecps_pp_TxRx |_P9 1 I - 402 with proper values after characterization. fo
6.8% 2 2 é\ﬁ 2 B, 2 B, 2 B, 2 Bl VCECLPO_PE Vec3P3_pP_TXRX |_P1L 1Lé°/ T 1Lé\7’__
&5 402 402 402 402 402 M5 | veetpo_PE - gg 2 gg 2 gg gg
E8 | vocipo_PE > 4 & 4 6
) E10 | vecipo_PE
= ¢—E22 Iveoipo_pe L
R3720 Gl4 | vcc1Po_PE R3760
1A 05 2 PP:IE‘VOS T%EESVQDD"'" o Rg VDD1PO_DP_RX1 vDD3P3DP_pLL | P13 PPILV& TZE?%%LE - PN
5% RI0 | vpD1PO_DP_TXRX - 12 mm 5%
erF WAy 13720 |1 C3721 | CS;F722 @ VDDLPO_DP_TXRX C3760* WS erF
2 . A %ﬁ/ géé%;
M M M 2055 0H
FERR- 1L230- g—|OM- 1.5A FERR- 1L230-7g-|0M 1.5A
1 2 __PP1VO5_T29 VDD DPPLL Ri4 | yvDD1PO_DP_PLL VCC3P3_DP_TXRXBI AS |_P15 PP3V3_T29 DPBl AS 1 2
o R i R
v 1C3730 C37701
L2 2F & |vss vssop |_T5 2208 L
Py 38 | ves vssop |_T7 §.E9\/’2
M J10 | yes vesop |_T9 2055 0H
L J12 |yss vsspp |_T11 L
= J14 | yes vessop |_T15 =
L8 | vss vssop |17
10 | yss vesop | VA7
L12 |yss vssop | WM —
L14 vss vssop | V8
N8 |yss vssop |8
NIO | yss vesspp |20
NIZ | yes vespp |_ W2
NLZ | yss vesop | Vi
vssop | YL
VssDp | _AA2
B1
B3 xiii ) vsspp_pLL | T13
BS | vsspE vsspe |_F9
B7 | vsspE 6 vsspe | _F11
B9 | vsspE vsspe | _F13
Bl |yvsspe vsspe | _F15
B13 | ysspe vsspe | _F17
B15 | vsspe vsspe | _Gl8
B17 | vsspe vsspe |20
B19 | ysspe vsspe |_J16
C18 | vsspe vsspe | J18
@0 | ysspe vsspe |20
DL | ysspe vsspe |_L16
D3 | ysspe vsspe | _L18
D5 | vsspe vsspe |20
D7 | vsspe vsspe | _N16
D9 | vsspe vsspe | _N18
D11 |ysspe vsspe | _N20
D13 | ysspe vsspe | _R18
D15 |yvsspe vsspe |_R20
D17 | vsspe vsspe | Y18
E18 |ysspe vsspE |20
E20 | ysspe vsspe | W8
F7_| vssPe vsspe |20
SYNC MASTER=T29 REF SYNC DATE=10/12/ 2010
e
T29 Host (2 of 2)
= |
d} Appl e I nc. I'E”“_L
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT| ON_CONTAI NED HEREl N IS THE
'Rl ETARY PROPERTY OF APPLI mUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 37 OF 132
Il NOT TO REPRODUCE OR COPY I T
Current nunbers from Vendor slide (<REDACTED> power neasure 1.ppt), enmiled 6/21/2010, TDP @ 90C. ':i/ ;‘E’[ ;?GF;FE\S’EQ;SS;\;;EU SHIT IN WHOLE OR PART 34 OF 101
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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 gs(t hy! 11 av CRI TI CAL
- =PP18V_T29_REG (18V Boost Qutput) 880 : : T29BST. Y
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) PPBUS GaH sF8409DB Fg?gggg: ge;r?% 7@0é' 5V Vgs L3895
- =PP3V3_T29 FET (3.3V FET Qutput) e T N T nout BCA S 10UH 4A- 68- MOHM
- =PP3V3_S0_T29PWRCTL on put d o PPVI N T29BST . . 1YY Y L2, T29BST BOOST
- =PP1V05_T29_P1VO5T29FET (1. 05V FET Input) fof‘”gess require < [0 o)« FRERR-W BFFES: 35™m T29BST. Y | T29BST: Y PCVBO63T- 100M5 BIEES: 35
- =PP1VO5_T29_ FET (1. 05V FET Qutput) © T29BST: Y T29BST: Y 1271 It age not specified here, C3890 :| C3891: B bI=TRE
R38801 —_ 8 Uper% rl anot Ee page. 1OUF 1OUF 1 TZQBST Sl\lsl
Signal aliases required by this page: IO 1C3880 o T29BST: Y iy T ToOBST. Y CRI TI CAL
DI |- =T29_CLKREQ L 2R3 = EQC}UF R3891* BR BR R38891 , T29BST: Y D
- =T29_RESET_L Al XS\S{ - 200K | 5 o|o|s|ale 4 DB3893,
- - - - 2 4 1 160 N % -
BOM options provided by this page: T29BST PWREN DIV L Ve L L R TI CATSW—/ M:_lg}é" SQ DFLS230L
T29BST: Y - Stuffs 18V boost circuitry. T29BST: Y <R12 T29BST EN ULO ) T29BST: Y 402,
N 5 [EN UVLO snsi| 6
R3383%%1 LLJ'§38995(7) ool 2 T29BST_SNS2
13? T29BST_| NTVCC 28 || NTvee &N XWiR95
402, 2 % 1 PLACE_NEAR=C3895. 1: 2 mm
T29BST N_L o T29BST_VC 30 lve ; T29BST VTS2’\£;SBST' Y
T298sTY ol [1E3390" "resg3 ke cogss PR
- 3 1 T29BST_RT 33 |t 35 1 137K
'\g3805 : 4.7UF — 36 — A PP15V_T29 -
SSMBKLS VI 1877 T29BST SS 2 2 38, 4b2, : — Vout = 15V —
- oo o2 [5G [TE5EEY | wax current = o.8A
1[e¥ s Fex|_31 T29BST_FBX LSRR | LRE X rrent = 0.
. . 34 . -1 109 —T— 199 =
= o > T29_A_HV_EN fngSTZ' Y T29BST: YngBST'Zl T29BST: Y SYNC NO STUFF T29BST: ¥ | T &8y o ;v ., | Frea = 300KHz
= R389 13893 R3894 1C3894 1 C3889 R3896 1206 1206
1% —— 3300PF " G — §;,33UF ,sab &b —— 100PF A%< [T29BST: Y| [T29BST: Y T29BST: Y
i 2 0¥ =i 2 &3 on R S S e S B 2 2%, P C3896:| |C3898: 1 C3899
2402 0402 402, 402 NRIRIE R I 1 = 05 < 40;2 4. }‘"a:/ﬂ: 4 7}‘"‘;:: 9_%001u|:
<R2> GND_T29BST_SGND X7R- caé?\,/l 2 X7R- caé?\,/l 2 2 ?(8/::,1
WLO(falling) = 1.22 * (RL + R2) / R2 @aktb\ggﬁow&tﬁi 35" 1206 1206 402
WLQ(rising) = WwLQfalling) + (2uA * R1) SGAD
; SN shorted to — * J_
. . WLO = 4.55V (falling), 4.95 (rising) pvharingls Vout = 1.6V (1 + Ra/ Rb)
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 87 T2QBST Y
5o 88 T29BST: Y
CLO?>8109 1 «| CRITICAL |*R3807 o NENS?FEAPE 1R3888
By — VDD 100K 330K
Pl atform (PCle) Reset é}{ﬂ U3800 MGW Hm 3 /6w
= p—PLT_RST_BUE L 402 SLGAAP016V 2452 Ts g Max Vgs: 10V Lt
TN PP1VO5_T29 ;4 5 T29BST_SHDN DI V
2
R3803 SENEE 2 = T29BST: Y )
10K 'R3887 T29BST: Y
4 s K 3lo,, B888
Qpen-Drain GPI O 65, . 120 RESET L P | SSMENS7FEAPE
w ]
w0 > T29_SW RESET_L K1Y 5LV = 80 ms 1/ 20% L 62" —lm
o JEN T29 CLKREQ I SOL_L 179
e 33 35 —
w0 129 _CLKREQ L slar 7 = o KR IS L 1 SMC_DELAYED PVRGD ¢y ws o0
Pul | -up provi ded by SB page. an R WE_BASES ZUE =
n o
B 3.3V T29 Switch B
HEner U3810
%88 % % pp3va_so TPSgS%924 PP3V3_T29 716 19 25 33 34 35 87
A2 AL Max Current = 1.7A (85C)
8 88 B2 MN  vour([eL
CRI TI CAL U3810 & U3815/U3816
2
38101 N o Par t TPS22924C
%%‘g:?lr s} Type Load Switch
R(on) 18 nChm Typ
50 nChm Max
= Max Qut put: 2A per IC —
1. 05V T29 Switch
1o 11812228557 ¢ PP1VO5_S0 TPS22924 PP1V05_T29 75 38
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 bn
A2 Al
B2 |WViN  vour([B1 d} Appl e Inc. Iuggum_l—
CRI TI CAL ©
1 > T29_PWR _EN < lon . U3816. A2: PLACE_NEAR=U3815. B2: 3 nm NOTI CE OF PROPRI ETARY PROPERTY:
D
Pull-up provided by SB page. BERERHREERVIRAEENLO T | v
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=) 4

3

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

internal 1.2V switching regul ator.
VDD, VDDP & LX pin.

VDDY VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing),
routi ng needed on these pins.

Decoupl i ng on Pg 37.

281mA (1000base-T max power,

72 70 36 25 7 6

Caesar

)

CRI_TI CAL
3900

FERR- 600- OHW 0. 5A

VDD f or

PP3V3 S3_ENET PHY_ XTALVDDH

v N WEFES 3

Card Reader
s PP3V3RIV8_ENET LR OUT REG

1/0
ENET_SR LX
PP1V2_ENET

6736 70

C3900
0. 1UF

990

PP3V3_S3_ENET_PHY_ BI ASVDDH

4 1 2
SM

See note for

I nt er nal

SR _DI SABLE bel ow.
VFB nust al ways connect to =PP1V2_S3_ENET_PHY.
LX connects to inductor.

1.2V Swi tchi ng Regul at or

X7R-

C39211
0. -

1UF

18y 0%
T b

pi ns.
CRI TI CAL
L.3920
FERR- 600- OHM 0. 5A
1 2
SM
CRI TI CAL
L3925
FERR- 600- OHM+ 0. 5A|

PP1V2_ENET

6736 70

PHY Non- Vol atil e Menory

ROM cont ai ns MAC addr ess,

info as well as code for Bonjour proxy.

Required for proper PHY operation.
(Requi red ROM si ze TBD)

PCle config

???mA (1000base-T, Caesar V)

PP3V3_ENET
© 1 C3990
vce f— O}UF
U3990 2 B
AT‘S‘EEB&“D T 4¥ ™
1
. BCVB7765_SCLK g 2 |sck oMT Sl L g BCVB7765_MOSI 4
BCVB7765_CS L 4 s
WL = = e 1——(
s ) 5 o BCVB7765_M SO
—>q VP NOSTUFF
LS greseT ']R3990 |'R3997
G\D 4. 7K 4. 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.
NOTE: ENETM requires Sl pull-down instead of SO

BCMb7765 supports both active-levels for

WP,

5% 17'16W MF-LF 402 l

SR _DI SABLE nust be pulled down to use
internal SR | PD has a race condition.

RESWETHES. 2 _L1C3905 S PPIV2 ENET PHY POIEPLL 1 2 |
’ 0. TUF - 3 m SM
i % VOLTAGE=T. 2V
2 508 ceru 39261  |1c392
CRI_TI CAL i 0. 1l§5—— - gogUF
FERR: S50 G 0. 5A = X7R: 0\2/) 2 2 gg;’CERM TL950
4 1 2 _PP3V3_S3 _ENET_PHY AVDDH FERR- 600- OHM 0. 5A
SM - 3 hm =
VMCLHZTAEEE%ﬁ_ 3§¥FE8.3 ™ R3910: _Ll?}gu;lzoj_l?}gu;l: 1 PP1V2 ENET PHY GPHYPLL ! r 2
4.77K 5 ; e St VA
5% .
B T i e [2 BE cor 39311  [1C3930
402, 0.1 F;—— f— gﬂ“ UF
1 1 XT7R- 0‘/)2 2 & ‘ICERM
| | i e L2 B O =
R3?479< 4R37?<41 C§971§ C39U}l:6 CRI Tl CAL
s B ‘géé%’z Z?QQ%CE 18 & 5| ~[R[8[S] I 28] < 2 3|95 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 vt oo’ % woiL q o % Y the ca P
Bttt & 3V3_S0 202,( |,402 AVDDH2 8 VDDO Z‘ g 2 5 ABOL S E vbbe R c%tga\ﬁ? > égé{: Connect only to U3900 pin 20.
| 12 > 4
'R3942 L <2 5 & g 37 — _PP3V3RIV8_ENET LR QUT_REG
C3950 K = T K g = -
0. 1uF % Current MT w Oz
5 16 PCl E_ENET_D2R N 1|2 HEWLIim ting v g =
,402"" Resi st o U3900 =
10% PP3V3R1V8_ENET LR OUT_REG,
iev %3513uF1 ENET_VMAI N_PRSNT 5B VWA N_PRSNT(1 PD) BCVG7765B0 TRDO_P|_40 ENET_MDI _P<0> o7 o VAKE_BASE-TRUE
402 . QFN- 8X8 TRDO_N|_41 ENET_NMDI _N<O> 37 04 M N LINE WDTH=0.3 mm
9 16 (@D} PCl E ENET_D2R P 1 HL_l | POIE ENET D2R C N o 27|paE TON TroL P4 ENET VDI P<1> o M N NEGKWDTH=O. 2 mm
10% B 28 43 37 04
iy 2| PCIE ENET_D2R C P - PCI E_TXD_P TRDL_N a2 E“g ﬁ gz%z 1C3970 |1Cc3971 |1 3972
C3955 i35 »| PGl E ENET R2D P . 33leqe o P TRD2_P) a7 94 4 7UF -0 TUF" -0 1TUF
0. LuF =] PCIE_ENET_R2D N e e o Troz_N_47 ENET_MDI_N<2> o S Tk Tl
o3 16 PCl E_ENET_R2D C P 1 |2—, - R0 TRD3_P|_50 ENET. P<3> 37 08 T S CERM % E{CEFW' 2 gCEFW'
10% 53 16 T PCl E CLK100M ENET_P - 31 |pcl E_REFCLK_P TRD3_N_49 ENET_MDI _N<3> 37 94
iy %3%“:6 o 10 D PCI E_CLK100M ENET_N 30 |POIE REFOLK N
402 . o) GPlool 5 =
1]]2 11 * —U——X NC
9 16 [T PCIl E_ENET_R2D C N H 0 32 [TH) ENET_RESET_L - PERST: (1 PD) _[ GPI O 1/ CR_BUS. 8 -
R3943 19% 15 T ENET_CLKREQ L @&—2JCLKREQ (D) RE*/ GPI O 2| 9 - ENET_NMEDI A_SENSE oo =
0 xR . NOTE: "1 Px" == Programmabl e pul | - up/ down
2 Q) ENET_WAKE L 1,\/\0//\/2 402 ENET_WAKE R L - 34{WAKE (oD) (1 FS0_DETECT/ WEr o SDCONN DETECT L am =
(See not e) 1,515”W ENET LOW 2 SD_DETECT can only be used active |ow due to errata. 25 - B N
WAKE# Mos" a2 19 PWR - LOWPVR (I PD) (I'PU) CR_CMD/ CLE] - DCONN_CNVD o2 o
N * 21 . 2 94
Must isolate from PCle WAKE# if PHY BCM67765_SMB_CLK pary 6 [svB_CLK CR_CLK/ RY_BY’ - SDCONN_CLK oo
is powered-down in S3/S5. Standard BCMVb7765_SMB_DATA =10 |SND_DATA (1 PD) CR DATAO| 25 g SDCONN_DATA<0> > 52 0
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 © BWGSSC"—"‘TZC/LE NKLED s CR DATA2| 23 gy SDCONN_DATA<2> > 52 o
=ENET_WAKE L to PCI E_WAKE L. 3" M_Mﬁi%-’—e’%7765 VoS! 55 [ CR DATA3| 22 gy SDCONN_DATA<3> & 2 o
- [BCNB7765 CS L "‘I 63 2 = CR_DATA4| 52 gy SDCONN_DATA<4> o 52 %
* ) CR DATAS| 53 gy SDCONN_DATA<5> & o
TP_BCMb7765_SPDLOOLED L 2 |SPD10OLED*/ SERIAL_DO (D) = CR_DATA6| 54 gy SDCONN_DATA<6> & = 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,
ZSEM‘—H,E&'O & |: CRLED/ALE 60 g ENET CRPWREN o Cont rof si gn)all to | ?ght LED or control SD bus power.
NC>— - CRWP*/ XD_VP*| 57 g SDCONN_WP am
38 |roac XD_DETECT| 68 o, BDMG57765 SR DISABLE ~ R3980 1K 1,5, 2
THRM_PAD

HPERNET PV ( CAESAR TV
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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

CRI Tl CAL

.| 14Q00 1

Rl
' ' L

00000000

v vy ENET_MDI _P<0> » ENETCONN_P<0>
w sy ENET_MDI _N<0> 2 E L@J= 11, ENETCONN_N<O>
3 ,-U: 10 ENET_CTAPO
X —>
TLA- 6T213HF
4 9 ENET_CTAP1 T,
vy ENET_MDI_N<1> 5 LFL E%‘\ 8 . ENETCONN N<1> :
v wy ENET_MDI_P<1> 6 7 . ENETCONN P<1> s
<— RX 4
CRI Tl CAL :
14 1 7
vy ENET_MDI_N<2> 1 89 12, ENETCONN_ N<23 s
2 11 > 11
w gy ENET_MDI _P<2> E L[ﬁﬂJ= ENETCONN_P<2 —e
3 ,-l—l_— 10 ENET CTAP2
X —>
TLA- 6T213HF
4 9 ENET _CTAP3
w sy ENET_MDI_N<3> 5 LFL 8%‘\ 8 . ENETCONN [N<3>
v > ENET_MDI _P<3> 6 7 . ENETCONN [P<3>
<— RX

>
10’41

PLACE_NEAR=T4001. 1: 5rm

m

l

19 1

NC|

1O~ h g

o
2 29

D4001 o
RCLAMP0524P

SLP2510P8

Transforners shoul d be
mrrored on on05| te
si des of the board

PLACE_NEAR=T4000. 5: 5rm

19an 1

NC{~
10

2|
OSO

3
2

D4000 g
RCLAMP0524P
SLP2510P8

CRITI CAL 3
NOSTUFF

CRITI CAL 3
NOSTUFF

i

RAOOQRAOOL] |RA002R4003
WIEES g i o i Lo

SYNC MASTER=K91 TRI NHNI

514- 0636

SYNC DATE=05/26/ 2010

Et her net

Connect or

d}@ Appl e |
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PP3V3_FW FWPHY ¢ ; 35 35 40
7 M 1/0

138 mA
C4112('21 C4112?:_ 1| 41221 C4112%1 C4124l
1% —— 1% —— % —— 100 ——
gi;é\/’ > gglé\/’ > %Lé %Lé\/) > gg
oY oY oY oY
L4130
= 120- OFIMF 0. 3A- EM
114 mA FireWre PHY pPP3V3 FW FWPHY VDDA 1 (Y Y Y\ 2
@! ENEEK: DTH:SZ 2 W 0402-LF
C4113('2 1 C4131 1 C413% 1 AGELS5Y
1% —— 1 e
A
2 2
84EOZ 8EOZ 84El)2 T
L4135
R4100 120- chﬁlo.lgA- EM = 120- OFMF 0. 3A- EM
L PPIVO FWEWRLY D2 PPIVO FWR . 2 PPIVO FW FWPHY AVDD 25 mA PCle SerDes 17 mA PQle SerDes o PP3V3 FW FWPHY VP25 1 (01 021 LIF\ 2
Vol MR W RFES 3 W 0402-LF M N-RNDR-WBFES 3 W M NRERR-W BTFES: 2 W 402-
135 mA %4/:5_1%\'4\/ VOLTAGE=T. OV : VOLTAGE=T. OV : Ji 4110 [t 4111 04135 1| 4136 i/CLTAGE:& 3V
402 TUF TUF 1UF
0 % — 10%
T AT AT
110 mA Digital Core OnAVRegP\/.‘R )
1 C4100 1 C4101 1 (13'3':102 1 (13L4J1F103 1 (13'3':104 1 (13'3':105 1 (13'3':106 C(4)1114JF_ i 1 (134':140
%@ - %@ T Tk T T Tk T T ik,
5™ 5™ 5™ 5M 5™ a6y
ACE_NEAR=U1800. AV34: 2. 54mm
| ™ o N N — o~ o~ — o~ o o~
2|=| 5 0| o d| 2| =] ¢|2( 52| 2| o|o|z|s|=|2|2] =|8|88 3;| ‘BEI ¢ Oﬂl]"gnigzuégvlPiLECEFV,:/EEi?H;OA&{sSZ
= . 1 2. mm
DD10 ~—— VD33 ——— ~VDDH— ~VP~ VP25 VREG PVR 041711 |1%16V_PCI E_FW R2D C P 05
oM T <
NCx-B13 |ATBUSB ORI TI CAL PO E_RXDON_ N8 o, o POIE FWR2D N | Ixsm02- 1
A13 |ATBUSH 4100 PCl E_RXDOP|L N7 o s PCI E_FW R2D P CE NEAR—U1800 BG36: 2. 54mMm
N ALL |aTBUSN PO E TX0ON 6 e o POIE FWD2R C N CA175) powev PO E EWDPR N o
FW643 poIE TXDOP| N6 o o POIE FW 2R C P Y. 1071 Ixsmo2- 1PLACE NEAR-U1800. B936: 2. S4m
w0 mEVPHY_DSO w»_F121DS0 (1PD) NT-19 - - CA4176) pesrsv  pal E_ FW D2R_P o
P FWPHY_ DS1 E12 Ipsi (1PD) NT-20 BGA REFCLKN_N® PCl E CLK100M FW N 16 03 . Ixsro2- 1
w0 o FVWPHY_DS2 - E13 D52 (1PD) NT-21 PCI EXPRESS PHY reroLko N0 " PO E CLKIOOM FWP a3 ”
94 a0, F TPAN B8 |TPAON e @
94 40 SMTF’»‘WP NT-4 (1PU) TCK_M TP FWs43 T R
o o FW PORT1_TPA_N B5 |rpa1n NT-3 (1P TO | N2 NC_FW643_TDI .
94 a0, EW P 1_TPA P A5 _ITPALP TEST CONTROLLER (1PY Tog M. TP FW643 TDO . PP3V3_FW FWPHY ¢ 7 a5 a9 40
NC _FV2_TPAN B3 [rpazn NT-1 (1PU) TVE| VB TP_F\W643 TNG .
0 6 NC FW2_TPAP A3 ITpA2P 1394 PHY - FW543_LDO
0t 105 NC FW_TPBN B9 |TPBON 2 (IPY TRST*pNL o, FWE43 TRST L R4165'| ['R4166
04 40 6 NC FW_TPBP A9 |TPBOP 105n %o(/%K
o4 a0 FW PORT1_TPB_N B6 |TPBIN 1§}Zév %}E}é’
e oA PORTLTRE P o g N-10 (1PD) WAKE'LS g FVB43 VAKE L e 22| 12502
. _PPVP_EW CPS oG E e B e TPE2N P01 - T (N Svec reeT. N\ REGOLT{ DIZ o FW643 REGCTL
rpE2P M VAU DETECT| EL _ g FWW543_VAUX_DETECT
R4160* w0 FVWO_TPBI A B7 TPl ASO NT-12 (1 PD) —_ VAUX_DI SABLE| D2 TP_FW643_VAUX_ENABLE .
200K wo@y FWPL TPBIAS g g O ITPaiAsL NT-13—" (D) cLkReQN L2 FW CLKREQ PHY_ L . 'R4164
M:l%ge ooy NC FV2 TPBIAS gy A2 ltPei s 10K
_4 2 FW543_RO Bl1 |ro Xégﬁ\y
PLACE_NEAR=U4100. B10: 2mm FW643 TPCPS B0 [TPcPS NT-16 (IPD) SO FoLK| @2 TP _FWs43 SCI FCLK . ’
] G TP_FWs43_SCI FDAIN 1
C4150 Ra1 . IP_EV643 NAND TREE o KLpwo ece nr-our sar iy e Foour] L T5 FV643 SCEDQUT | =
22PF 41250 EVB43_REXT L8 RexT NOTE: NT-xx notes show NT-15 (1PD)  sa Fmd_F2 TP_FWs43_SCl EMC s
1712 o EW CLK24P576M XO 1 AR 2 EW CLK24PS76M XO R o, F13 o " NAND ¢ d s
Je CRI TI CAL o FW CLK24P576M XI pa=E AT ree order.
\/ 2
N ~Y4150 hos TP_FW643_SE M3 ISE (1PD)
402 NC@:, 24. 576 MHZ R4161* R4170 TP FWs43 SM NL3 SERI AL EEPROM NT-7 ScLl M2 g o FW543 SCL
SM 3. 2X2. 5MM 6 SM (| PD) CONTROLLER : N'll-_- TP F 4 DA .
4151 N0, 2. 948¢ o191 TP_FV643_MODE A o 2 |vooE A (1PD) NT-18 NT-6 S —
220¢ 2P oW + TP_FWs43_CE L13 Jce (1PD)
'J' ‘ 4025|2402 . TP_F\643 FW620_L 12 rve0r (1P M SCELLANECUS
b I . TP_FW643 JASI _EN DIJJASI EN(IPD) NT-11
& . NCFV643 AVREG e A0 |avrec M P RESET NI PERSTM e FWRESET L |
= . _TP_FW643_VBUF HL3 |vaur
FW43 PU RST L & KI3JFWRESET* (1PUY) NT-8 11RS1K163
TP_FWs4 L J12 |ocR_CTL_V10 1k
" _CTL_)
R4‘-;]-7602K Ji 04162 NC>(J_13®R7CTL7V12 (Reserved) %;El\é\/
Milgoﬁ} o "3 - SS VREG_VSS 2
402, 2 X5R 35BB%EEIEFEEEE&B88%§EEE§§22§§Q’QQQZ§§ g L
= = SYNC MASTER=K18 M._B SYNC DATE=04/ 27/ 2010
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Page Not es FireWre Port Power Switch
Power aliases required by this page: CRI TI CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET I nput) %260 CRITI CAL
- =PPBUS_FW FET (FW VP FET Qut put) FDC838P_G F4260 CBIZLTZIGSCGL
- =PP3V3_FW P3V3FWFET (3.3V FET I nput) M — AEVany 2! PPVP EW o
- =PP3V3_FW FET (3.3V FET Qutput) . . :
- =PP3V3_FW FWPHY (PHY 3.3V Power) 85 63 62 a0 48 35 8 7 5 _PPBUS_G3H Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) S
- =PP3V3_S0_FW.ATEVG 4 2 CRS08- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL J_ j_ T
- =PP1V05_SO0_FWPWRCTL (5KPD Bias Rail) R42621 1R4A260 C4260 1 i
- =PP1VO5_FW P1VOFWEET (1.0V FET | nput) K 300K 0 L D
- =PP1VO_FW FET_R (1.0V FET Qutput) _12}24/ B %_1@4/ BT 3
- =PP1VO_FW FWPHY (PHY 1.0V) b5, 462 X8R
Signal aliases required by this page: FWPORT_FASTOFF_L_DI V 5 'I—:S %Ts'vg?t%zm FWPORT PWREN L_DI V
- =FW . CLKREQ L G I-B} %262
- =FWPME_L R4263" 4 I TI CAL
BOM options provided by this page: 1/112% 3
NONE] MF-
( ) 05,
FWPORT FASTOFF L
4261 . .
s 470K Supervi sor & CLKREQ¥ | sol ation
IO\ R T CAL it w5« PP3V3 FW FVPHY -
T3 %% 5 %8 37 _PP3V3 SO K 262 2%02 % %2 §7_PP3V3_ SO
cHBBBRBERS 2\ G — Egrsggg)ZD\N EWPORT PWREN L S RRPHBEES
S/ (s very
- CRITICAL | C4290 1 4| cRITICAL |*R4290
NO_STUFF 0. 1UF ——
261 H C4261 1 by —— ) 100K
SSMEKL5FV | I 0.1 L 2=y u4290 iiow
SOD- VESM HF 1 %:gi?z—— 20 25 18 PLT _RESET_L 402 SLAAPO16V 240'2 PPIVO FW EWPHY
PR TDFN 67 38 39
1[c" sk 402 °RA283 SENSE| 2
o TR FWPORT_PWR EN %%I:W
-4 %-ZLF
= 1
4 FW RESET L
FW RESET R L 3w e D C
FW PVWR_EN 6 |EN
% 19 (TR — FWCLKREQ PHY L 38 30
23 15 (T} FW CLKREQ L 8 %r \-\/r—' 7 [ — FW CLKREQ PHY L <% J
Pul | -up provi ded by another page. oo BEY VAKE_BASE= 85
n o
15,14,13,12.187077 &7 PP1V05_S0 . .
FireWre Port 5K Pull-Down Detect <
R42715K1 Al FireWre devices require 5K pull-down on TPB pair.
1185 Host can detect as |oad on TPBI AS signal .
N%‘bg Current source only active when FWPWR EN is | ow. i e
2
FW PVWR EN L 3. %\4/2(;:1WS\NItCh
6 1R427 R4271Y 2935 2429 22 20 10 7 2 o PP3V3 S5 TPS22924 PP3V3_FW FWPHY ;2 16 40
CRI TI CAL A 0 i FW 5KPD DET L 505 050 : 2 osP At Max Current = 1.7A (85C)
o | A4275 AT 18w B2 [)MIN  vout([ B1
| = DVBSSDOLY Z%QLW Mib}z@; CRI TI CAL
oo EWPWR EN  2le |1 FW 5KPD DET RC . C4201:| 4 @lov U4201 & WA4202
% L % ~ Par t TPS22924C
CERM 6]
s mléﬁll%lbg G%IZ?OCAL 04.217U0 ’ 402 T Type Load Switch
2 0,
s enribe (Tt o EwET M Bifiooene Ty Ao 18 rdhm Typ B
h | 402 = 50 mChm Max
= FW P1_TPBIAS R 1 1.0V FW Swi t ch Max Qutput: 2A
R4272* 4202
0 o es 225 20 17 050 55,03 g. 07 5, PPLVO5_SO TPS22024 PP1VO5 FW FET
) %21 2 csp AL 7 4 m
N{EZ B2 |)VIN  vour([B1_J VOLTAGEST. 05V
PLACE_NEAR=C4360. 1: 2 mﬁ 4202 CRI TI CAL LSl FireWre PHY requires 1.0V.
1 2 o 1R4202 To avoid an extra power supply,
w0 s rp— FW P1_TPBIAS 108 — e 0.549 1.05V is used with a series R
P 3 %Z'iaw to reduce vol tage.
- . 402
FireWre PHY WAKE# Support L o Fw ety -
When PHY is powered, FWG5KPD DET_L acts as | egacy PME# signal. L e
10 30 38 7 o [PP3V3_FW FWPHY Dual - pur pose out put:
1 1) 5K Pul | -down Detect when FWPWR EN is | ow.
2) FWs43 WAKE# (PVE#) when PHY is powered.
RA277 RA276 |2 (PVE#) P
105 %o(/)OK ¢ _FW PLUG % Lo
13W 16 Pul | -up provi ded on anot her page.
W Q%QLW 3 CRI TI CAL
FW WAKE ) /|7 Q4276
DVB53DOUWV
NO STUFi 0w/ sorses
° 08.217U§ : ¢ SYNC NVASTER=127 REF SYNC_DATE=06/ 107 2010 A
D 9% ppman -
— 85 2 FireWre Port & PHY Power
BTG NOVEET
. FV643 WAKE L FV643 WAKE L 2|e |'<* p =1
— VRRE_BASE= "1 criTicaL il Appl e I nc.
A276 ®
s | CYES3DOWV NOTI CE OF PROPRI ETARY PROPERTY:
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PPVP_FW PHY_CPS_FET
- =PPVP_FW PHY_CPS

- =PP3V3_FW FWPHY

- =PP3V3_S0_FW.ATEVG

(From Port)
(To PHY)

Signal aliases required by this page:
- =FW PHY_DS0
- =FW PHY_DS1
- =FW PHY_DS2
NOTE: This page is expected to contain

the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropriate connectors and/or to
properly term nate unused signals.
BOM options provided by this page:
( NONE)
1394b i npl enent ati on based on Apple
FireWre Design Guide (FWDG 0.6, 5/14/03)

4039 7 6

FW543 TPCPS Leakage Protection

FW643 has internal

FET bl ocks current to TPCPS until

PPVP_FW

From Port

| eakage path from TPCPS pin to VDD33.
VDD33 i s powered.

PPVP_FW CPS

. mm
NECK TH=0.2 mm
AR e
PPVP_FW CPS
To FW643

38 40

38 40

CRI TI CAL

Unused FireWre Ports

Di sabl ed per LSI
(Al unused port

NC FW_TPBI AS
NC FW_TPAP
NC _FW_TPAN
NC FW_TPBP
NC FW_TPBN

a0 38

94 40 38 6,

94 40 38

94 40 38 6,

instructions
signal s TP/ NC)

NC FV@_TPBI AS
NC F\VO _TPAP
NC FVW)_TPAN
NC F\0_TPBP

NC FW)_TPBN

38 40

638 40 94

38 40 94

638 40 94

94 40 38 S@ S— — 6 38 40 94
wws NC FVe_TPBIAS — NC FV2_TPBI AS o5 0
w0 s s NC FV@_TPAP NC FW2_TPAP  aw
w0 s s NC FV2_TPAN NC FV2_TPAN I
P NC Fve TPBP — NC FW2_TPBP  iww
w0 20 SE%S 20 40

Trace PPVP_FW PORT1 nust handle up to 5A

CRI T CAL
310 .

FERR- 250- OHM Not e:

1 2 PPVP EW PORT1_F
SM k- 5T

C4314 =3

0. OTUF

g

%65

(EW PORT1_TPB N)

40 39 38 7 6

FireWre PHY Config Straps

Configures PHY for:
- Port "1" Bilingual

PP3V3_FW FWPHY

PORT 1

Bl LI NGUAL
CRI TI CAL

1394B- MB7
F- RT- TH

TPB( R)

TPB-

TPB-
O

( FW PORT1_BREF)

QUTPUT

TPB<R>

(EW PORT1_TPB P)

(GND)

1

9

; OTPB+ ?VP TPB+
P

7

NCx-————0 s ne| e

(FEW PORT1_TPA N)

FW PORT1_AREF

(EW PORT1_TPA P)

w0 3935 76 _PP3V3 FW FWPHY 00
BSS8402DW
SOT- 363
(ot
Term nati on Cabl e Power
Pl ace close to FireWre PHY w030 76 _PPVP_FW
w9 rmy—FW PL_TPBIAS 4
1
1C4360 T2
33UF
0%, (EW PORT1_TPB_N)
2 X5R — T =
I (EW PORT1_TPB P) =
= "Snapback" & "Late VG' Protection
Ts ZevpT e L L o el AV IS
1R4360 R4361! 4TS 45 39 88 87 84 a3 83 79
56.2 56. 02/ PLACE_NEAR=U4350. 1: 2 mm
i R 4350 1] !
402 402 a —_—
: i s U4350
os 10 snEryEW PORT1_TPA FW PORT1_TPA P XK TPDAST394
0s 10 39y FW PORT1_TPA N 28 FW PCRTl IUPtA N TP_FWATEVG VCLMP 3 haw P D1+ 8
o0 10 30 gy FW PORT1_TPB_P 28 FW PCRTl _1PB P % o FWPORT_PWR_EN 4 lrvevr EN p1-
0t 10 35 FW PORT1_TPB 2% FW PORT1_TPB N ) CRITICAL o2+ 2
- e I Rz =
'R4362 R4363* 13
56.2 56.2 Wby
Lo URL 2
2402 402,
FW PORT1_TPB C =
(EW PORT1_TPA_N)
1 R43641 = = =
1 040364 99K (EW PORT1_TPA_P)
= EM 1%
402 402,

When

PLACE_NOTE=J4310.5: 2 mm

ground for

| ocal

bet a-

grounds pe
a bilingual

PLACE_NEAR=J4310.5:2 mm

r

6 VG
ENISES é V6 | 1pa
S TPA<R> | NPUT
4 OTPA+ é)TPA{ R rpac
Ty
T 12 cHass s
—=—0| oo
j 13 .
= 514S0605

AREF needs to be isolated fromall
1394b spec

device is connected to a

only device,

there is no DC path
bet ween them (to avoid ground of f set

i ssue)

— BREF shoul d be hard-connected to |ogic
speed signaling and connection

(1394B)

SYNC MASTER=T27 REF

38 40

38 40

38 40

SYNC DATE=06/10/ 2010

TTILE

FirewWre Connector

d} Appl e I nc.
®

i
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SATA ODD Connect or
ODD Power Contr ol oRITI CAL

LLas20
TPCP8102 %Rllg'ocg'- 3 (YYY\l+_  sata oob ReD UF P CA521 L{}2_SATA COD R2D C P e
100 81 71 66 65 45 43 42 4131 20 76 PPOV_S3 P PP5V SW ODD R . 53722 0164 — 0. 01UF 10%16V CERM 402
m - = ) SATA ODD R2D UE N C45201 2 SATA CDD R2D C N (s =z
R4596} C45951 b: = 9o o w2 SATA ODD R2D P 0. 01UF 11 10%16v cerw 402
100K 0.068UF —— = 5 5 =25 SATA_ODD R2D N
R %4’2 ¢ « _PP5V_SW ODD AR * CR'T'CA'-
b5, 0 o] 5 oo a2 SATA ODD D2R UF_N
RA595 FeRe 1[0 ofi2 | g 2o SATA ODD D2R UF P ‘_QW"A
NPTE: 3.3V nust be SO if 5V is S3 or S5 to | oob PR EN Lssv L1 100K, DD PVR SS 1]]2 B0 o 4 3 s SATA ODD D2R C N CA526 1|12 SATA ODD 2R N 10 02
ensure the drive is unpowered in S3/S5. P YV L 15| 5 o lae 0 o1UF | Miowiov cerer a0z o
61 69 150 a9 4g 49 CRI TI CAL 16! 10% p— .
RO IR R PP3V3_SO 596 |0l i %%fv' 1 16 = 1 YYY L2 .SATA ODD D2R C P CA525.1 )12 SATA OD PR P e
R4597* SSMBNL FSOTEA5'Z3F’E K 51650616 0. 01UF |l 10%16v cerv 402
100K 1
1, 1%% v
“’{Ehb ) 2[6™ ST
aDD_PWR_EN ) ;
I ndi cates di sc presence
CRI Tl CAL
96 |0l
SSVeNISEEARE |
1
s[c¥ s, XW598 70 55 41 28 22 20 16 7 PPLVB
aDD PWR EN L PP5V_SW ODD R L 2 PP5V_SW ODD
L NE?:%W BTHE0; dmm klaggw DTH= :?% R4?‘13

SATARDRVR | 2C ADDRL 41

Internally PD ~150K

PLACE NEAR=J4501. 9: 3mm Wite: 0xB6 Read: OxB7
SATA HDD / IR/ SIL Connector RTCAL w599

L4500 w ADDR1| ADDO | Address (KR
FERR- 70- OHM 4A  ppsv so HDD R i PP5V_S0 g1 © 22 46 51 53 64 67 68 69 71 72 86 68 (R W
. PP5V HPD FLT o 1YY Y2 I_Wﬁtﬂﬂﬁa S L L 0x96/ 0x97
: 0603
AGESS Samm 1 CA501 1 CA502 7056 a1 25 22 20 16 7 PPVE_SO o L H 0x98/ 0x99
o o1 71 50 5545 45 42 11 o1 20 7« _PPBV_S3 . %EE“MU . (%;&‘iUF JiC4514JiC4519 H L OxB6/0xB7
’ 555 55 O 1UF - 07 01UF H H 0OxB8/ 0xB9
R45322 ORI TI CAL 7056 4125 22206 7 PPLVS_SO %g.E,YM
5 = = 402
1718 ‘]5125_0%2 IR RX_QUT oo ¢ NO STUFF PLACE_NEAR=U4510. 16: 2 nm
[T 54722- 0224
402, F-ST-SM R4531 R4510 = PLACE_NEAR=U4510. 6: 2 nm
« PP5V S3 IR R I PNNIE: « SYS LED ANODE R 2 4\\1 SYS LED ANCDE 1y & 45 13 ©|9 GND_VO D=TRUE
DR T BIS: 2 NCx21-0 012 158w Nf: > sata 100 o romm o ® 4518 1|2 sara 100 oon p
AGESS s[5 ole C4531 e GND_VOl D=TRUE U4VED10 sy | g oD 1
1 C4A532 NCx—0 o48x NC 0. 0018 — : G\D_Val D=TRUE ~
-4 0 1UF 216 o2 2 2 s saatoomrce AB5I6 1112 sara von oom roRe e PS8521A SATA DD 2R FORVE QU N CA517 1 || Sara 100 20 4 _prry 1 o2
= 1% 1lg ol 402 0.01UF |1 10% 16v cerw 402 N TQFN 15 | 0. 01UF GllIID o e U
2 9 A_INP A_OUTH
gz = 216 o o smarnwrcnCA51S 1ll2  smiomememidn 2 aiw CRITICAL A cum| 12 SarA 100 20 FEROR 1 4513 1 (2 Sarh b0 20 € Ny 0 50
0 o R4A536 0 01uF || 10w tev cerw ac2 0 01uF || 10w 1ov e a2
- loole aovooTrEB8. 1) 16 weLE G\D VO D=TRUE —SAtwe @b mem dr 4 |B_outn B_INN_12 '
= 19 20 Lot = TA_HDD ReD_RORVR OlT P 5 |g outp B INALL SATA HDD R2D_RDRVR I N P 4512 1|2 SATA HDD ReD C P 16 02
a1 g g 22 V| L SATAMDD D2RRCC Ry 6 NN ~ 1 0.01UF || 10% 16v cerw 402 <3
15p||:2 23 16 m \TARDRVR_§N EN REXT] SATARDRVR _REXT G\ID_VG D=TRUE
[ECRVS L= v ) pe— 41 _SATARDRVR 12| ADDRO 8 |B_PREO/ 1 2C_ADDRO A PRE1/ scL_cTi] 19 SVBUS PCH CLK (T 16 23 26 28 30 47 61 88 93
= 51650687 R45;V5 o 41 _SATARDRVR | 2C| ADDRL 9 | APREO/ | 2C_ADDRL B_PRE1/ SDA_cTL]| 17 SMBUS PCH DATA CBD) 16 23 26 28 30 47 61 88 93
awn_va mmfGB. 1 o MiosF SATARDRVR {2C EN L 10C| 2C_EN*
SATA HDD D2R RC C N 5 swrrctom est 18 | TEST Rfll. 5919%(1
5PE RAB11 a0 B M:l%%/e
GND_VOI DSTRUE ), o 2sereer Oo ool g th )
D2R val ues for 4.5dB de-enphasis %gﬂy 338S0907 L
R2D val ues for 3dB de-enphasis
Ris 34
CRI Tl CAL GOVODTRED L € o ew o5 SYNC VASTER=KO1 ERI C SYNC DATE=11/ 08/ 2010
o 4
ek, wemeopews o i e SATA/ | RF SI L Connectors
TCMD8O6- 4SM GND_VO D=TRUE
o2 6 |_SATA HDD RPD N Y ‘O D=TRUE % =M 4511 . 2 D
— o 0. 0LUF Lo 1ov i 02 Appl e I nc.
526 SATA tOD D P 2 (Y Y YL R4533 4510 |- S

aovaogEdl 20 1 i YT L Ry L\E‘I’II N?E oI:mPRovAII?L EErHAER;;(NF:gEERTY:
E g ¥§3 GND_VO D=TRUE PROPRIETARY PROPERTY CF APPLE COVPUTER. | NC.
92 SATA HOD RD UE P L SATA_HOD R2D RC UE P — OW NG
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| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 45 OF 132
1 2 Il NOT TO REPRODUCE OR CCPY I T
GND_VO D=TRUE 5%  CERM 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
sov 4o IV ALL RI GHTS RESERVED 41 G: 101

8 7 6 5 4 3 2 1




USB Port Power

Sw tch

RTUSBAILIM

Left

CRI TI CAL
100 81 71 66 65 a5 a3 a1 31 20 7 5 PPOV_S3 TPS2561DR
72 65 44 29 17 PM—SLP—SZ‘—L SN
— 2lino out1| 2
ENENEY our2| 8
R46901 -
. USB_EXTA OC L 10{FauLT1* 1LIM7__USB I LI
bg\/ a @USB EXTB_OC L 6FAULT2*
4 |Ent
USB_PWR_EN J I Y R ——
| L CRI Tl CAL| G\D__PAD N
CRI TI CAL . CI@SILF{A C4690 1 1C4691 -] - Rg'g,ozoK
C4692 4696 .|t ,|'CAG16 100F —— —= Q. 1UF - 17180
0. 47UF ——220UF- 35ME M=~ ~— 100UF Léw T ?g:f p VELE
4
% g;r POLY- ?Al%ﬁf— 2 |2 BofY. pang X8§ So5M
CASE-B2- SML CASE- B2- SM

N e

USB Port A

4645 a0 25 7o _PP3V4A2_ G3H

Current limt per port (R4600):

USB/ SMC Debug

72763 62 52 47

45 45 44 6 (TR SMC RX L

1
2402

MU X

SMC_DEBUG_YES
1R4650
oK

iow

2.18A mn / 2.63A max

CRI TI CAL
L4605
FERR- 120- OHM 3A
. 1 « PPOV S3 RTUSB A F
0603 -370M
460 l ohe
0.01uF S‘ﬂuéré
%8\412 F—RT5—TH»NB7—4
Cgﬁy 90- OHV- 100MVA j}
w USB2 EXTA MUXED N 4 (Y Y Y s N
— leeUbB2 LT1 N F g
o USB2_ EXTA MUXED P 1 (Y YY) 2 ..USB2 LT1 P EDs
10
2| 05 3 é 7
6|VBUS 29273 8 ;

45 45 41 6 (OOT} SMC TX L

USB DEBUGPRT_EN L am

SMC_DEBUG YES
C4650 1
e — b
2 V(
402 5 [ val L
A U4650 Y12
Pl 3US§F1022LE
52 24 CE> USB _EXTA P D+ TQEN
52 24 E USB _EXTA N D- CRITI CAL
ISMC_DEBUG_YES
P! 8 JOE* SEL| 10
G\D
q

SEL=0 Choose SMC
SEL=1 Choose USB

R4651
1 O 2
v SMC_DEBUG_NO
VEok" R4<352
IAAN2
5%
1/16W
M- LF
402

SLP1210N6

We can add protection to 5V if we want, but |eaving NC for now
Pl ace L4605 and L4615 at connector

CRI Tl CAL CRITI CAL
L4615
FERR-120- CHM 3A
. 1 2 . PP5V_S3 RTUSB B F
0603 - N
c4615 i VOLTAGE=5V - 378"
0. 01 E‘Ff
2
° Adg
US
F—RT5—TH»N97—4

I T CAL
Ldeid, —0
QRS g
e 21y USB_EXTB_N . 3 0o USB LT2 EDY
— o USB_LT2LP 19
o 21qmy USB_EXTB_P 1YY Y L2 1o

7
2| 5 3 4 1 8
[®] [®]
aveus 2929

Left

il
£

D4610
= RCLAMP0502
SLP1210N6

CRI TI CAL

USB Port B

SYNC MASTER=K91 ERI C

pin

SYNC DATE=10/08/ 2010 A

Ext er nal

USB Connectors

d} Appl e I nc.
®
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| R SUPPORT

100 81 71 66 65 45 42 41 31 20 7 ¢ PPDV_S3

Ji04801
?Z}UF
2 J9%
Jo5 CERM
3
B U4800
CY7%389\‘3- LQXC
12 7
o2 21D DI FFERENTT AL_PAT R=USE:. Jgg : FR? E‘ 13 P1. 0/ D+ PO. 0 -
92 24 BT o AL PAIREUSEZ TR El.l/D— PO.110
Hhh — = IR VREF_FI UFER 2/ vREG I NTO/ PO. 2[5
_161p1. 3/ SSEL INT1/ PO. 3[4
1C4803 17]p1. 4/ soLK INT2/ PO. 43 R41§8)0
TUF _18p1. 5/ smosi TI 00/ PO. 5|2 IR RX_ QUT_RC 1”Vy\/2 IRRXCUT@M“
S 18 19lp1.6/SMSO  TIOL/PO. 6L 5%
X5 16
402-1 8
-2 CRYHIEAL 205
1_0\ 14804
— —_ P/ N 33850633 /OOlUF
= >0 o
i 2 o
22
23
24 THRML -
PAD VSS

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

" Front Flex Su por t
d} Appl e Inc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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8 7

Unused pins have "SMC_Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

s TP_SMC P10 o B2 g
w o TP_SMC_RSTGATE L - A3l
8 87 72 23 [Ty ALL_SYS_PWRGD - AL2 |55
2 o5 oy S5_PVRGD 513 o
Nc)(_‘._v DL1 Ipyg
v @M _DSW PVWRGD pall=ER S
oo SMC DELAYED PWRGD o, Cl2 Ipjg
23 17 ¢} PM PWRBTN L - D10 |py7
s _1TP_SMC P20 - D13 [5og
NCX—gp— 2L P21
NCx—g—222 |P22
NCX—g— 1 |P23
s 6 _1P_SMC P24 DN
NCx—gpm—22 |P25
49 45 _SMC_BMON_MUX_SEL F13 |pyg
NC. E10 Ipp7
2 7 4 15 sy LPC_AD<O> 29 oo
93 67 45 16 s @y LPC_AD<1> D9 |b3p
03 57 46 16 o@H—LPC AD<2> B |p3o
93 87 46 16 6, LPC AD<3> B7 |pa3
02 o7 40 10 SEE LPC_FRANE L B 9
2 LRESET_L D8 |p3s
wnpm LPCCLK3BMSMC = D7k
20 10 oq@y_LPC_SERI RQ 6 |pay

D4
P40
s TP_SMC P41 NCx—=— 7
100 5 arggry SVBUS _SMC_MGMT_SDA (o) l". B4 |bao
s _TP_SMC P43 - Al |pg3
NCxX—p—— 2 |Pas
NC. B2 |pys
- SMC_GFX_THROTTLE L A=Y 9
« o _SMC_SYS_KBDLED S Jpay
w0 a5 anizo SMC TX L o @ loso
454544425% SMC RX_ L ; F3 |pgy
96 79 50 47 31 6CHI) S!ELE §\_/£; Q g, §£! (SX.) E4 P52

U4900
DF2117RVPLP20HV

63 62 52 47 a0 45 a2 25 75, _PP3V42 G3H

= _SMC PAO_PU (Q0) N3

- PAO
. _TP_SPI _DESCRI PTOR OVERRI DE (L(() g NL |pas
2517 5 (T} PM SYSRST L (O0) gu M8 |pao
« o USB_DEBUGPRT_EN L s V2 |ops
20 20qmyVEM EVENT_L (a0 N2 |pps
15 31 o B W FI _EVENT L (o) L1 |pps
> SYS_ONEW RE s K3 |one
72 15 ¢ SMC_BATLOW L (a0 2 |par
NCx—wgp— 58 |PBO
" SMC_RUNTI ME_SCI_L - & gy
s o ry-——SMC_ODD_DETECT ; B9 |pgo
85 72 45 SMC_S4_WAKESRC EN AL0 |pg3
—>"S\C PB4 - CI0 |pgy

P B10
—gm——20_IPBS
w > SMC DP_HPD L TS 1 Joee
0 > SMC_GFX_OVERTEMP_ L - ALl |pg7
o o SMC_FAN O_CTL - aLt foep
s @m—SMC_FAN 1 CTL - GI3 |pcy
ERPen! NC SMC FAN 2_CTL - FI12 |pe
s s @m—NC_SMC_FAN 3_CTL - H13 |pe3
o D—oMS FAN O TACH - GLO |pcy
o [rm_SMC_FAN_1_TACH - G2 |pes
s o NG SMCFAN 2 TACH - HI1 |pes
s s NG _SMC FAN 3 TACH - 313 |pcy
w5 15 [y SMC_SA_| SENSE - MLO [ppg
wemm—SMC DOINVSENSE L 2000 Nley
49 45 N_I| SENSE K10 |ppp
8 a5 SMC_PBUS_VSENSE L8 |ppg
w0 s SMC_BMON_| SENSE " |pos
i 1 SMC_CPU HI | SENSE N8 |pps
49 45 SMC_GPU_HI _| SENSE K9 |pps

wemmSMC OTHER HI ISENSE 5 @ L7

U4900
DF2117RVPLP20HV

Pool L13 o SMC_PM G2_EN oo = 72

po1l K12 g o

pe2| K11 —-‘—x%

Pe3l J12 g S NC

peal K13 SMC_ADAPTER_EN oo 7 45 72
Pos| J10 g &

I NS smc PrRocHOT 3 3 L w

Pe7l 2 e SMC Bl L_BUTTON L am e s o
prol_NLO SMC_CPU VSENSE 45 a8

pr1l M1 SMC_CPU_I SENSE 45 40
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U4900 L R4909 R4901
DF2117RVPLP20HVNF X NC 108 19K
TLP- 145V 172 20W
(3 OF 3) 201, 2201
oM T vo1l DL - SMC _MD1 ams
vzl Ml g SMC_KBC MDE
RES* hanl
XTAL
EXTAL W E g SMC NM ame o
ETRST e g SMZ TRST Ly e a0
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SMC Reset "Button", Supervisor & AVREF Supply
62 47 a5 45 aa 4235 s o _PP3VA2_GBH w5 e
o2 47 10 45 a1 33 75 7,0 PP3VA2_GBH e
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s2 [T SMC TPAD RST_L
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¥ Ry Gxgg > 5 ;%gw 48 45 4s
S| LK_PART=SMC_RST 6 15 15 a1
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w540 _TP_SMC P10 —_TP SMC P10 o ana
' " = VAKE_BASESTRUE °
Debug Power "Buttons . TP_s\C P20 — e b .
= ASESTRE
SMC_ONOFF L o an a5 52 w50 _TP_SMC P24 —_TP SNC P24 o as 1
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SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN 51 _TP_SMC PF5 —_TP_SMC_PF5 o s as
= 15 s _TP_SMC RSTGATE L —_TP SMC_RSTGATE L 2a as
=K BRSO
R520212
w m—PM_CLK32K_SUSCLK_R 1 2 _SMC CLK32K oo -
PLACE_NEAR=U1800. N14: 5. 1nm %/é’l/w
hob"
PP3V3_s4 -
. . *R5020
SMC Crystal Circuit 100K
%/IFQUW
R5010 ,561
w _SMC_XTAL 1,\&\/2 SMC XTAL_R CRI Tl CAL SMC_DP_HPD_Lgy
Wiy CRI TI CAL X020 ols
w0 20 g’(g)sz SSNB@SSMFEi =
w _SMC_EXTAL 1[c* s
o o C—DP_A_EXT_HPD 1
System (Sl eep) LED Circuit
¢ £lppsv_s3
&
R5031'| ['*R5030 % 5 1 D SMC PVE S4 WAKE L SMC PME S4 WAKE L s 2
SR 2T e
abgvz ZMEL
BATLOW: | sol at i
SYS LED L VDIV
R5032! BoaoeE B ROk S Y3_S5 PP3V3_SUS J et s 0 2022 70 11 72
1.47K 6 5 P CRI Tl CAL
16 D B E 030 CRITI CAL
B, g%Bsmouv R5040°
— SOT- 563 100K Q6040
YS LED L =1 11200 SSMBK15FV 1
SYS WV Y] R
H o 201, SOD- VESM HF ® Internal 20K pull-up on PM BATLOWL in PCH.
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SMC_PROCHOT o
CRI TI CAL
059
\VENL5FEAPE
563
SMC_THRMIRI P am -

62 52 a7 46 45 aa 42 25 7 8
52 45 s s _SMC_ONOFF_ L R5070 10K 1 2
a _G3_PONERON L R5072 10K 1,\/\/\/‘”‘/2 50 1/ 20W NF 201
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a4 17 6
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fool2  lee LPC CLK33M LPCPLUS (e s
LPC AD<0> 3 4 D> o 0 44 w7 w8
LPC AD<1> © o7
jOCs LB 6 16 44 87 93
SPI_ALT_MOSI -l gg 10 | o | SPIROM USE MB oD ¢ =
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SMC TRST L - 23 2 | g o an a5 02
- ofe - oD
SMC_MDL - 6 | o o a
- O O - oD
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PCH SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
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#
J L > L L
Mar gi n Contr ol X19
n n H
U3301 SMC " Managenent" SMBus Connecti ons
(Wite: 0x30 Read: 0x31) (Wite: 0x90 Read: 0x91) ) .
The bus formerly known as "Battery B
%9 1 SMBUS _PCH CLK — — SMBUS SMC 0_SO_SCL £ w21 99,29 25 28 10 g 0,1 ¢ PP3V3_S3
%41 SVBUS_PCH DATA = —  SNBUS SMC 0_SO_SDA 3|«
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PBUS Vol t age Sense Enable & Filter

Enabl es PBUS VSense
di vi der when in SO.

ER N nn.»Y PM SLP_S3_R L

CRI TI CAL
6300
NTUD3169CZ
SOT- 963
N-CHANNEL | s PBUSVSENS EN L
R5302!
) Ny 100K
InS 11860
s Qﬁ Vo5,

L

3 PBUS SO_VSENSE

a9 35 s 7 o _PPB H

88 63 62 49
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5 G
\\§ ng
4
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PBUSVSENS_EN L_DI V

PLACE_NEAR=U4900. L8: 5MV

DC- I n Vol tage Sense Enable & Filter

Enabl es DC-1n VSense
di vi der when AC prese
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N
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N
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PPVCORE _GPU

81747 6

XV\55§20
1 2 CPUVSENSE | N

R5 20
AR,

PLACE_NEAR=R7510.2: 5 MM

PLACE_NEAR=U4900. N1

XViE330
1 2 GEXVSENSE I N

1‘7/

%E

16W
03
5

Ox

MV

R5330
14. 53K

PLACE_NEAR=R7550.2: 5 MM

PLACE_NEAR=U4900. N12 BMV ——

1

=3

F

H
5:
i

0

X335 R5335

1 2 GPUVSENSE I N 14- 23K
PLACE_NEAR=R8940. 1: 5 MM lllf/suw
M- LF

402

SMC_CPU_VSENSE
PLACE NEAR=U4900. N10: 5MM
C5320

SMC _DCI N_VSENSE o s

PLACE NEAR=U4900. N9: 5MM
R5314'| |1 531
5. 49K o L 22UF
WS T B
4025 285

L_{ G\ND SMC AVSS .. 45 s 40

SMC Key VCOC
SMC_ADCO

a4 45

GND_SMC_AVSS .4 45 45 40

SMC_GEX_VSENSE
PLACE _NEAR=U4900. N12: 5MM
C5330

SMC_GPU_VSENSE
PLACE_NEAR=U4900. L10: 5MVI
35

PLACE_NEAR=U4900. L10°6Mv —— go-%zzu':

SMC Key VNOR
SMC_ADCA

a4 45

GND_SMC_AVSS .4 45 45 40

EDP: 18A

Vi =Vol tage across R7350=0.006Vv=0.018V | SNS_ON: YES

72 71 61 60 56 53 51 50 49 47
2322 20 19 18 17 16 127 &
45741720 39 38 35'32 28 26 28

98 85 88 87 84 83 83 7

GPU VCor e Load

PP3V3_S0

Si de Current

GPUVCORE | QUT 1

Sense / Filter

| SNS_ON: YES
1 C5310
9. 1UF
crgm SMC Key | &0C
I SNS_ON: YES SMC_ADC3
PLAC NI = . N11:
R5308 oo e D
HAAS 4 SMC GPU I SENSE g s

Vi 28 vol t age across R8940=0. 868y, | SNS_ON: YI_E:SENPTY
o > GEXLWPE_I MO 15 3% . cpuisEns P
1/110/50W
M- LF
402
R5306
0K, . GPULSENS N
I SNS_ON: YES N/
1/ 1E\£/

402
= Sl GNAL_MODEL=EMPTY

Gai n:

1/110/60W
1
Voob" 39

20%
8. 75x 2fex’  ISNS_ON: YES
AD_SMC AVSS .. 45 40 10

98 61 [T

98 64 [T

SI GNAL_ MODEL=EMPTY -
I SNS_ON: YES
. SMC Key | C1C
CPU 1.05V VCCIO Current Sense / Filter SMC_ADC7
cop 21, 320A -
Vi =Vol tage across R7640=0.02139V | SNS ON: YES %I —Iil CAL
Rs 23_ (PA2333 PLACE_NEAR=U4900. L12: 5mm
o» o» [y CPUVCCI GS0_CS P S A9 cpuv § P&ns_on: Yes R5327
Y NSE_CPUVCTI O 1 UT X AR SMC_CPUVCCI O | SENSE gy 4 2e
Y 1%
R5324" % |ics327
402 1 .
o o cPUVCA 080 Cs N & 49K cpuvea a slis R N Gain: 154 L g 320r PLACE_NEAR=U4900. L12: 5nm C
o i sNs_on: YES TS 2%
e R5326 - 2 %5’ | SNS_ON: YES
I SNS_ON: YES 16w R5325 oy 55
402 | SNS_ON: YES Y 1 N 2 GND_SMC_AVSS s 45 4 40
el VIV S| GNAL_MODEL=ENPTY
2 I SNS_ON: YES
CPU SA Current Sense / Filter
w2 o1 30 29 25 20 10 100 7 o _PP3V3_S3
N% %\1 YES
EDP: 6A | SNS_ON: YES o 1UF
. S 18
Vi =Vol tage across R7140=0.006V | SNS_ON: YES %I —gl CAL e SMC Key I Cc2C
R5363 OPA2333 PLACE N R—U4900 MLO: 5mm
VOCSASO CS P LK ., ISNSRP s, N\ o E553 SMC_ADC8
A L sense sa 1aif P3%  SMC sA | SENSE o
VERW 2w
402 1/ 16W
R5364 pd 05" 1C5367
VCCSASO CS N 1ZI.. 82K2 vCesallsns R N 9 I SNS_ O\l YES _:0‘7 2UF PLACE_NEAR=U4900. MLO: 5mm
GAI N: 549X S 8%
I SNS_ON: YES Y 16gv s L 5 I SNS_ON: YES
R5365 Rs366 D_SVC_AVSS oo B
1%
N 1716w 1
I'SNS_ON: YES 2L\"(}§2LF 1/110/§w
M- LF
402
= SI GNAL_ MODEL=EMPTY
I SNS_ON: YES
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
116S0090 4 RES, 0CHM 0402 C5308, C5327, C5367, C5377 | SNS_ON: NO
_—

DDR3 1.5V S3 Current

R5373
SMC Key VGOC o o0 | SNS 1V5 S3 P A% LI SNS 1v5 S3 R P s
1%
SMC_ADC2 yaew .
44 a5 402
oy I SNS 1v5 53 N oS3 1sns ivs s3 R N

GND_SMC_AVSS .4 45 45 40

1%

22U|§ PLACE_NEAR=U4900. N11: 5rm

Sense / Filter

R5377
453K

P1V5S3 1 QUT 1

SMC Key | MDC
SMC_ADC6

PLACE_NEAR=U4900. N13: 5rm

1%
1/16W
M- LF

402
I SNS_ON: YES-

SMC_P1VSS3_ | SENS 4 45

o
02 1
I SNS_ON: YES RS375
%‘/%IGW
ME- LF
2 402
I SNS_ON: YES

I SNS_ON: YES
= S| GNAL_ MODEL=EMPTY

GND_SMC _AVSS .4 45 48 40

CEZ%ZJZ PLACE_NEAR=U4900. N13: 5rm

ISYNC MASTER=KO1 DI NESH

SYNC DATE-08] 16/ 2010 A

Vol t age & Load

Si de Current Sensing

C‘}@ Appl

I nc.

—

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 53 OF 132
Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 48 O: 101
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6 5 4 3 2 1

COVPUTI NG High Side Current Sense / Filter
7560800023061 364529 &7 PP3V3_ S0 sl |mL|—sNN§DEkEENPTY
SEEWEE R - CPU VCore Load Side Current Sense / Filter
. C5401 SMC Key | QOR PLACE_NEAR=R7510. 3: 5W%5g3,56
EDP Current: 20. 1A 1 98%1UF SMC_ADC13 o0 o7 [Ty CPULM/P I SNS1 P13 K
%) —T1- LoV 0..5%
w0 o0 o1 00 o1 7 mPPVI N_S5_HS_COMPUTI NG | SNS i 2 G5 1 16W | MVPI SNS_ENG
Us400 PLA%%%:MQOO. N8: 5MM PLACE NEAR-R7520. 3: SMM 402 | MVPI smggﬁgé;ég?i”;:f;:;i 5 O PLACE_NEAR=U5450. 5: 3MM
R5400 |, ToAe1S 547 —NEARS - R5457 Sl GNAL_MODEL=ENPTY J_1C5450
w00tz 2| I SNS_HS COVPUTING N 5lin ' 'SCio > out |6 HS_COMPUTING | QUT 1% /32 SMC CPU_HI_I SENSE o s sm@cpuwmsnlszpum'ﬁ J %@o}up SMC Key | COC D
Iw CRI TI CAL ) PLACE_NEAR=U4900. N8: 5VM S A% | WPl SNS_ENG |2 S y
Power Drop across R5400 at EDP becomes 10%180551€}WI N+ reF| L MZ- 51\4\/ 302 | MVPI SNS_ENG 482 | MVPI SNS_ENG ORI TI CAL | 402 SMC_ADC1
CRI TI CAL @D f— 20“%2 PLACE_NEAR=R7530. 3: 5MV R 458 R5452 us450 = | MVPI SNS_ENG
Gai n: 50X « 2 482 o 67 cPuMP I sns3 P 1% 238 wlcrume isns P S A8 cpume islMR P 1 AN g;ﬁ_ssssDCK(M R5451PLACE NEAR=U4900. ML1: S5MM
62 49 3 39 35,9 7.0 (M PPBUS_G3H 3 GND_SMC_AVSS .4 15 45 4 é 8EL_ML=EWTY1°/ B CPUL WP_| SUM | QUT 4 23K SMC CPU | SENSE  om s 5
= 4 I MVPISNS_ENG 18w PLACE_NEAR=U4900. ML1: 5MM
= PLACE_NEAR=R7510. 4: SMR5470 - N%E)%F 1C5451 = . .
GRAPHI CS High Side Current Sense / Filter CPU WP I SNSL N 15VV3>'S cPu == 02
" B8 GaL_VODEL =ENVPTY) 2 W il | SNS O YES|? xgg"
Mz T | MVPI SNS_ENG — - 4
TH%32590%00%00 %1 %0612:17 ¢7_PP3V3_ S0 | MVIPI SNS_ENG R5455 L GND _SMC AVSS . 45 40 40
98 85 B B7 B4 83 82 78 72 PLACE_NEAR=R7520. 4: 5SM\MR547 1 IR5454 732K
i SMC Ke | QR eIV AV it 2 % Sl GNAL_MODEL=ENPTY Al n: 140x
] == 3% SVE_Al | GNAL_MODEL=ENPTYZ- 5%, ygﬁ‘év wf: Scal e: 28.55A / V
EDP Qurrent: 4. 9 ) 2 G 2 Ve Voute 378V at 94. 2A
o o7 om—PPVIN S5 _HS GPU_ | SNS + PLA 4900, K9: 5MM PLACE_NEAR=R7530. 4: srvMRgiwz 1
R5410) lIJSfZ]ig %%Ei%_ o [ CPULM/P_ I SNS3_N S 23K , L S _ENPTY
0612 2% . | SNS_HS_GPU N 5lin  SCO - our L6 HS GPU | OUT A-MKz , SMC GPU_HI _I SENSE oy o s SI GNAL_MODEL=ENPTYY. 50\5\/ SI GNAL_MODEL =EMP
19 4 CRI Tl CAL 1 %/f: PLACE_NEAR=U4900. K9: 5MM
0.003 3 (= SNS HS GPU P e ReF Rkt [1GOA13 Sense R is R7510, R7520 & R7530
CRI TI CAL D - 2°° I ndi vi dual _Sense R is 0.75mChm
o 1 D PPBUS G3H o ~ 2 585 EDP: 94A TDP : 45A
e Gai n: 200x I \ GND_SMC_AVSS .. e as o (Effective Sense R is 0.25n0hm due to sunmi ng of the 3 phases) C
OTHER High Side Current Sense / Filter
Bt et £ PPAVS SO
v 1 £5431 SMC Key | QOR GFX/ 1 G VCore Load Side Current Sense / Filter
EDP Current:12. 546A 1 28% U S,\/C_AII::LS
os 7 o PPVIN S5 _HS OTHER | SNS @ T2 & R e = c\V/ B | WPl SNS_ENG
v+ PLACE_NEAR=W4900. L7: 5MV 98 89 88 87 84 83 82 79 72 PLACE_NEAR=U5460. 5: 3MV
R5430 Us430 R5433 L Gote0
0612 | 3 | SNS_HS_OTHER N I NA213 by LU
S L= =" 7= 5Iin scio our )@ HS_OTHER | QUT % R3% 1 a5 | MVPI SNS_ v SMC Key | NOR
0. 005 CRI TI CAL PLACE_NEAR=U4900. L7: 5MM | MVPI SNS_ENG | MVPI SNS_ENG CRI TI CAl ECV' SMC_ADC5
. ISNS HS OTHER P 4| n+ rRerF[ L1 PLACE_NEAR=R7550. 3: 5NMR5466 R5462 us460 | MVPI SNS_ENG
crimical(® ! 2UF 49 OPA333DCKGA PLACE_NEAR=U4900. ML3: 5MM
o 20°§, o [ CPU WP_I SNS1G P 1 2 CPULMWP I SNS1G R PaX A% cpumve ysuv R P 1| N[ PASS R5461
2% SI GNAL_MODEL = ENPTYW\/ W\’ VA _ 53K,
15,39.55.5 7.0 my—PPBUS_G3H Gai n: 50x © 482 Ngé\év Ngéw £€PUl WP, | SUMG | OUT 1% SMC_GEX_| SENSE sa 15
weser o : \ 405 3 v 1 PLACE_NEAR=U4900. ML3: 5WM
1 GND_SMC_AVSS | WP SNS_ENG | WPl SNS_ENG 4 R §;542%%
PLACE_NEAR=R7550. 4: 5M T
N R5467 %5ﬂ'g|s3 L I SNS_ON: YES |2 x'gga‘l
w o0 > CPUL WP_| SNS1G le\lz CPUI MVP_| SNS1G R N1 IMWP_ | SUMG RN |\ & 4
) . . SI GNAL_MODEL=ENPTY, 5 e SNS_ENG |_GND_SMC_AVSS .. 4s 10 40
CHARGER BMON Hi gh Si de (BATTERY DI SCHARGE) Current Sense, MJX & Filter 40% i R75345§5 .
1 2 Gai n: 133. 33x
s 91 30 ag,am 08,103 5,-ESVE S8 Sense R is R7550, L0 75nchm %/é;‘lév S GNAL_MDEL=EMPTY Sc gl e:  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
1C5420 C54211 i SMC Key | BOR
-0 1uF 0. 1uF —— BMON: ENG 732K
v+ T, i8¢ T U421 SMC ADC12 . %16'\4\/
op current- 5. 04 U5420 L ! N iB421 | SL6259 Gai n: 36x
: I'NA214 (e SC70
Charger/Load sige oy OHGR CSO R P shin ~ scro our |6 | BMON I NA OUT 1ler seil6 SMZ_BVON_ MUX_SEL ¢y a0 45 1 Sl GNAL_MODEL=EMPTY
oo CHOR CSO RN sl EVON EMG ) ]
Bat t id (100V/'V) av veq PLAQENEAR=U4900. M: 5 _—
. 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 45 3% Svc BVON | SENSE a2
NOTE: Monitoring current from B0 A W—@ 116S0090 2 RES, 0OHM 0402 C5451, C5461 I SNS_ON: NO
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lg\y /022UF
in: IR5423 L (0 .
L Gai n: 100x B"%ff&':’ %QOK - %\é’w PLACE_NEAR=U4900. MB: 5MM
o [ CHER_BVON ygﬁ\gv
- . PLAGE NEAR—U5421;‘§'%EJ\/M 2 L_GND_SMC_AVSS .. 45 a6 4
rom charger For engineering, stuff BMON_ENG 7
For engi neeri ng, 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-I N (AMON) Current Sg\r/]CSE FII l|)0tRer Hi gh Side and CPUW AXG Current Sensing
e T s |
PLACE_NEAR=14900. K10: 5MM
EDP Current: 4. 6A 'Fgg%:?i‘l SNC_A 10 d} Appl e I nc. D
o m>—_CHGR_AMon 1% 23K SMC_DCI N_I SENSE gy a0 45 o
e |y &AEEJTEAR:U“%O' K10: 5Mv NOTI CE OF PROPRI ETARY PROPERTY:
R ERETL RO IO TE | o
p— 29% THE POSESSOR AGREES TO THE FOLLOW NG .
2 X85 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 54 OF 132
A Il NOT TO REPRODUCE OR COPY I T
L GND SMC AVSS & 1 o VAL mans resoen oIV WOERPEITE A9 OF 101
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6

5

4

Detect Right Fin Stack Tenperature

"Pl acenent not e:
'Pl ace Q6501 on bottom side
close to the right fin stal

Det ect LVDS Connector Proxim

'Pl'acenent note:
' Pl ace @502 on bottom si de
cI ose to the LVDS Connect or

Proximty/ GPU Di e/ Left

T5%h2 %0 0050051019227 §7_PP3V3_ SO

Heat

Pi pe/ R ght

Fi n

Conpensati on for

Jor o o A G L FP3ve S0, GEUTHVENS R
ST EnE ¥ i V_W R BT _Ll c5550
PLACE_NEAR=U5550. 2: 5nm ! R5551¢! IR5552
% 75qE™) GPU_TDI ODE_P__PLACE_NEAR=U5550. 3: 5mm —Jf g\ﬂ 105 10K
1 3 3
Detect GPU Di e Tenperature Sl GNAL_M:DEL=%NPTY 1 %’%EW %}E‘é’
B U5550 - 2 2
0. 0022yF —— EMC1414- A
BT MECP
oy 2 2| pp1 THERM/ A 7 GPUTHVENS THM L
3 .8
CRI Tl CAL 9 75 CB GPU_TDI ODE_N DNL S CAALLERT GPUTHVENS ALERT_L
?501 s GPUTHVBNS D P 4 | P2/ BN3 ShvoATAl_® SMBUS _SMC 0_SO_SDA 6 51 4s 47 79 96
BC84
CBACEMEE CRI Tl CAL3 sl G\lAL_N[JDEL:%NPTY 5 | oo/ DP3 smok | 10 SMBUS SMC O SO_SCL 6 31 a4 47 79 96
I 1 &
' 503 4
. BB AR 0. 00224, —— o
ck Sorrsz-3, S =
ek "Pl acenent” note: '
y = GPUTHVERS D N 1 ' Place U5550 on bottom side under GPU'
Detect Left Heat Pipe Tenperature PLACE_NEAR=US550. 4: 5nm - f T T s s s s s s s s
_______________________________ PLACE_NEAR=U5550. 5: 5rmm
: Pl acenent note .
Pl ace @503 on top side under |eft heat pipe near GPU Wite Address: 0x98
e Read Address: 0x99
R5570
R 5 T Al e AV IR0 LAAR _m PESve S0 GPUTHVENS R
CERRLBBERS = - mm
: Mflfé"\gv VOLTAGE=S. :«;\léjr HEG: £2nih
402 1 'R5572
DD %o(/%K
Us570 %}EW
PLACE_NEAR=US570. 2: 5mm EMC1414- A 2402 Not e:
. CPU THERMD P PLACE NEAR=US570.3: 5mm | VSOPTHERWADDR
E ST GNAL_MODEL=EMPTY
5 i ALERT* 5,8 CPUTHVENS ALERT L

ty Tenperature
CRI TI CAL

Detect CPU Di e Tenperature

0. 0022uF

18%

50V 5

CERM
402

CPU_THERMD N

s CPUTHVENS D2 P

3
4 DPZ/% m %/DA
5

smeLk |10 SMBUS _SMC B SO_SCL

SMBUS _SMC B_SO_SDA

44 47 50 96

44 47 50 96

oo B2, .

S| GNAL_MODEL=EMPTY
“cms0a =l
1 .
BC84(géNKXH L&,\Z’
732-3 c%oz z

9s CPUTHVENS D2 N

Detect PCH Proxinity Tenperature

PI acenent note: ,

PI ace B504 under

T29 D e

50 33CEY T29 THERMD P p—

s0 331729 THERMD P
— MAKE_BASE=TRUE

PCH '

PEAGE-REAREUES6: 8: 8

PI acenent note: )

_Place U570 under CPU
Wite Address: 0x98
Read Address: 0x99

T29 Proximty

71 61 60 56 53 51 50 49 48 47
33722020 39 18 17 26127 5 _PP3V3

S0

45°41°40"30°30 38 32723 26 25
89 88 87 84 83 82 78 73

PLACE NEAR—LBSOD

PLACE_SI DE=

NOSTUFF

'R5520
10K

PLACE_S| DE=BOTTOM S 596

PLACE_NEAR=U3600. B1: 2mm

1/ 16W
M- LF
5402

T29 THERVD N

l XW6520
M

Use GND pin Bl on U3600 for N |eg

96 50 47 44 SMBUS SMC B SO SDA Al lspa
96 50 47 44 SMBUS SMC B SO_SCL Bl lscL

1 C5520
c Do uF
v+ 2 oo
Us520 o
TMP105 =
WCSP- 6
nol—2
CRI TI CAL
ALERTB% NC
G\DS
2
N "Placenent note:

Wite Address:
Read Address:

0x90
0x91

EMC1414 can perform Beta

Ext er nal

Di ode 1 only

SYNC MASTER=K91 DI NESH

SYNC DATE=09/22/ 201

Ther mal

Sensor s

d} Appl e I nc.
®

| ETARY Pl

THE PCBESSCR AGREES TO THE FOLL!

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

NOTI CE OF PROPRI ETARY PROPERTY:
THE LNECRVATL ON CONTAI NED HEREIN 1S THE

ERTY_OF APPL] OO\/PUT
OW NG

I NC.

BTG OV

HL
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Left Fan R ght Fan

72 71 69 68 67 64 53 51 46 41 22 8 7.6 PPDV_S0O 72 71 69 68 67 64 53 51 46 41 22 8 7.6 PPDV_S0O
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
R5655 402, 1IN R5665 402, i
«+ o SMC_FAN_ 0_TACH 1%‘@2 s FAN LT_TACH EDS « o SMC_FAN 1_TACH 1,(‘/9(\2 « FAN_RT_TACH 2L
8 3o i o
MZ‘ %}4" 40 MZ 5¥v 4o
R56511 5 R5661* 5
100K —0 100K —0
a8l ° 660 B 2 660
abt, _Eiﬁpr%§DWX-G 51850369 abt, _€\>wa%¥DWX-G 51850369
«+ o SMC_FAN 0_CTL A[PFTd3_ FAN LT P = « > SMC FAN 1_CTL \JFTg6 . FAN RT PWM =
SYNC MASTER=K18 M_B SYNC DATE=04/27/ 201

TTILE

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

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY OF APPLE COMPUTER, | 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

- SPI

HOST TO Z2

- TRACKPAD PI CK BUTTONS
- KEYBOARD SCANNER

TPAD Buttons Di sabl e

= BUTTON DI SABLE
CRI TI CAL

701
SsveNSEEATE

]

=
&
2[G™” sit

R5704 _ YPASS=U5701. 49: 50: 11 nm
nss oz as PPOVE SA4 ) 5O 01 PP3V3 S4 PSOC BYPASS=US701. A{gyg&sg-ﬁnml. 4?' B8
5% ) X
VELE VOLTAGESS. 3V 1 C5704 JiC5705 JiC5706
402 R5703 —L_ 100PF 0. 1UF 4 7UF
-1 5% 18% 20%
220K 2 gOEXM 2 3% cerm 2 %%v
g ?l%law 402 202 603
2ll;/‘IO:-ZLF J_ o
w1 qom-SMC_PVE_S4 WAKE L = W5_KBD23 5,
s PLCKB L W5_KBD22 s
. _BUTTON DI SABLE WS_KBD21 ..,
556 _Z2_HOST | NTN W5_KBD20 45,
= WS LEFT_SHI FT_KEY W5_KBD19 5,
= WS LEFT_OPTI ON KEY W5_KBDI18 5,
HEHEREEEEREEEE
LOI\HCOLOI\U'JBOQ‘NOOQ‘
Idolololal @8 Jloloialy
. \\5_CONTROL_KEY 1pp 3 NAERER " "REERRY p2 olez W kBDIZ ..
we Z2_KEY ACT L aP2_1 CRI TI CAL P2_0[41__ W5 KBDI6N .,
NCx—3 P4_7 oM T P4_6|40 KBD1 52
2 > TPAD_VBUS_EN 4p4 5 Us5701 P4_4lze WS KBDIA o
s 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) pP3 6/ WS KBDI1
e PSOC F CS L 9P3_5 P3 4|35 W5 KBDIO ¢
o _PSOC MOSI 9p3_3 33752983 p3 2[34 W5 KBD9 oo
s PSOC_SCLK 19p3_1 P3 0[33 WS KBDB ...
oo Z2_M SO 1 ps_7 P5_6[22 KBD7 -
ss6 22 _CS L 12p5 5 P5_4|31 W5_KBD1 52
o _Z2_NOSI 19p5_3 P5 2[s0 W KBD2 .
o £2_SCALK P51 hme ~ooa<o P5_0[2 KB 652
HIHIHIHIQ 8 I\II\IHIHIHIHI THRM—
FaaaliaSaaaaad PAD| 57
ORI AT TR e S T e T ®
» _TP_PSOC SCL WS_KBD4
s _TP_PSOC SDA WS_KBD5
s _NC PSOC P1_3 = W5_KBD6
ss TP_ISSP_SCLK P1_1 TP_| SSP_SDATA_P1_0 &,
I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA
R527401 Z2 CLKIN
w2 USB TPAD P 1aAn 2w USB TPAD R P TP P7_7 .
116w o+ (PP3V3_S4 PSOX)
Mios" ==
1 1 1
RS702 L go702 |:05703 |sgu7on
w2 _USB TPAD N 1zAp 20 USB TPAD R N T, &%, T; & ~ 8%,
%,E;f;‘é” o5 265 e T &5
A,
BYPASS=U5701. o =5,
= BEPASS L. 28yPRs8-(BY01. 22: 19: 11 mm

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

VWHEN THE LID | S CLGSED

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 45 45 44 42 25,7 & PP3V42_ G3H

a5 a4 6

Keyboard Connect or

o 52 47 40 45 a0 42 75,7 g _PP3VA2_GBH

R571
470

» WS _KBDI5 C 1 2
1%
1/16W
M- LF
402
R5715
.~ W kBDI6N 1 10K,

1%
1/16W

402

R571

71 53 52 45 7

4

0

2

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

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

Reset & | sol ati on

keys conbi ned with power

PP3V3_S4

71 53 52 45 7

26 W5 _LEFT_SHI FT_KBD

CRI TI CAL «

VDD

Us750
SLGAAPO06
TDFN

IN A1

()
3[in A2 Li_\OUTA

WS _LEFT_SHI FT_KEY

TPy

button cause SMC RESET# assertion.
to isolate when PSOC i s not powered.

52

7|l N A3 B2
TTPD)
»s WS LEFT_OPTI ON_KBD shne ) arme | W LEFT OPTION KEY o
oo B
n (2]
L Pul | -up in U5010.
— SMC TPAD RST L gomy
CRI Tl CAL « 1 C5755 CRI_TI CAL
Ve i =
aBaeme | [ # =D
2|IN AL TOFN *
ey 5[G™ sfz
s a2 Y\ ar A 4 SMC_TPAD _RST

52 s W5 _CONTROL_KBD

W5_CONTROL_KEY

7]IN A3 B2
U
QUT_B|
6 (I N Bl
) L/
ao BR
n o

52

as

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

[0006660600000006000006060000660600000 |

—.:NC 31@

F- RT- SM

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

518S0637

ISYI\C VASTER=K91 ERI C SYNC_DATE=107 08/ 2010
VELLSPRI NG 1

d} Appl e I nc.
®
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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

PP5V_S4 P18V555 1

o

c

B2
I

CRITI

PP18V5 S4
5806 [Tl {HHRE e o

& Det ecti on

| PD FI ex Connect or

75245 7 _PP3V3_S4

J5800
55560- 0228

PP18V5_S4 653

Keyboar d Backl i ght Connect or

CRI TI CAL
KB BL

J5815
FF18- 4A- R11AD- B- 3H
F- RT- SM

P18V554 SW PP18V5_S4 R
RS 8 O 5 VLF3010AT- SM HF —) X =) N
0 VoL TAGESSY SW TCH_NODE=TRUE BO520WBXG VOLTAGE=T8. 5V
PP5V_S5 P18V5$5 VI N 1R5812
Mﬁ:mgsw C53818 ! iM
~ 1%
1/16W
VIN 2[\‘/10:-2LF
1| U805 rs P18V5S4_FB 819
TPS61045
N2 N orrls Z2_BOOST EN , s 'R5813 s
71. 5K
15817 CRI TI CAL
L 5UF 'R5811 Fisw
YT T, 1 THRM. 8 9 100K 462
'a 55 PAD & 1/16W
o ~| © 240'2LF
Keyboard Backlight Driver
66 72 71 60 68 67 04 51 46 41 22 9.7 5, PPSV_SO CRI TI CAL
L5850
73,71 61 6956 51 50 49 48 47 PP3V/3 SO 10U 0. 58A- 0. 350HM
é%%%é"zéggéag%’gé"%ézé j KBDLED SW
KB BL 1098AS- SM
53') 5850 : T
K 1UF -
W BT
X5R
2 402-1 CRI TI CAL
sy SMC SYS KBDLED , | 6 Len
To detect Keyboard backlight, SMC will 1%8‘3'54
tristate and read SMC_SYS_KBDLED: BTK
If LOW keyboard backlight present %’:’iﬁgv
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 AD
5%
1/16W
CLF
402,

(SMC_KBDI ED PRESENT 1)

s SMC KDBLED PRESENT_L 15| J5815 pin 1 is grounded
2l 5| on keyboard backlight flex
*to
[ 4
0
51850691

we 22 CS L 92 72 KEY ACT L .
w. Z2_DEBUG3 oo Z2_RESET oo
e Ee 00 XA —
7o sak 00 PSOC MSO . u
S 72 BOOST EN °0 PSOC_MOSI i
e o0 ou
VCLTAEE:3V\?V _ s 6 22 HOST | NTN 00 PSOC _SCLK 6 52
M N-UFREW BTR20228My "PP3V3_S3 TPAD o0 SVBUS_SMC A_S3_SDAG 51 44 47 54 56
5800 | = s Z2_CLKIN o9 SVBUS _SMC_A_S3_SCL ¢ 51 os 1 os o0
2o 0 25 20 2055,00,0, 4, PPV S3 LAMA2 00
1/16W
Vo5~
NO STUFF 516S0689 _L

VELLSPRI NG 2

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

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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o 51 30 2g,25,28,19,09,0,7 3, PP3V3_S3

B P R e — BYPASS=U5920. 14: 13: 8 nm
CRI TI CAL
C5926 1 C5922 3 -
12%3“__ pum— gdg%UF , VDD VDD_T O R5912091 R591205K1 NOSTUFF
55 ’ ’ Ly oS 3 e U5920 1/ 28 1/ 28
BYPASS=U5920. 14: 13: 8 nm R59120ﬁ1 NCX1” L1 S331DLH M M R5923
LGA
8
L w28 2 eserven cs{8 SMB 12C SEL | 120 2 SMBUS SMC A S3_SDAr e o1 s a1 s 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% 1) 2 SMBUS SMC A S3_SGlrs ss s a7 0 06
33850687 S 2
1/2% 1/’\%)W
PLACEMENT_NOTE=See schenatic for orientation. 201, 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

«| CRI TI CAL

SPI_MB CS L

SPI _WP_L

- SPIROM USE M.B_|
HOLD* is asserted
ignore SPI

L 3 ”
00

VDD

U6100
64MBI T
sac

SST25V|5r064C

MB M SO (oo 4

cycl es.

SPI  ROM

SYNC MASTER=K91 BEN SYNC DATE=06/08/201
R T T

d} Appl e I nc.
®
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I 6 5 4 3 2 1

AUDI O CODEC
CEI6T2|(%L APPLE P/ N 353S3199
FERR- 220> OHM PP5V_SO_AUDI O, «
10 a1 20 22 20 10 1 > PPLV5_SO L 10 YOZY \ 2 . . PPLY5 S0 AUDI O DI G
4
RUCA | cappq  VNRER-ABMES 38 PP3V3_SO R el
7UR 0. 1UF R P
P 189 . PP4V5_AUDI O ANAL OGrey
X351 2 |2 %, CRI TI CAL A P CRI TI CAL
62191, TPl Balpl ce21a:  |+06213
— 10UF % : Lé/ [ F
= " c62181 A £hu8e > 16%5 o/—— = 20
0 <0 2 GND_AUDI O HPANP V2 Ry I o ST 2055 wg 2 Gl
PP4V5_AUDI O ANALOG 012 LLP % —— 2Q%
= D 4 12
Bt EDs 1A A W Tl L S reiiokos
R6210 TOUF L M N—HE WBH:ES ng D VA REFVA_HP VA - GND_AUDI O CODEC < 57 61
TR )g(o R —; 5 ng VBI AS_DAC |29 |vBI AS DAC
1%15 B X CS4206 FP 44 | pi e ORI TICAL rPoUT L LLINE | NECK_ AUD_HP_P L s
2% tE M N—hﬁgﬁ W BFEES: 28M (ﬁ‘l 41 e AT U620 HPOUT_R_40 M N LI NE W DTH=0. 30MM M N_NECK_ W DTH=0. 20MM AUD HP_ PORT R@ s8
M NERERR- B?LIIEH%WI CS4Q2:,965 HPREF|_39 M N LI NE_W DTH=Q. 30MV M N_NECK_W DTHEQ. 20NMM AUD HP_PORT REF <
© AUD DM C SDA1 2 _|GPI 0O/ DM C_SDAL LI NEQUT_L1+|_35 TP_AUD LOL L_P NCs
.NC TP_AUD GPIO 1 L2 Jor o g, U neur - TP AUD LOL LN NG.
<NC TP_AUD_GPI O 2 14 2 LI NeoUT_R1+|_36 AUD LOL RP gm0 50
s @mAUD_GPIO 3 15 GPl fec} LI NEQUT_R1-| 37 AUD LOL R N _fom 5o 00 —
o > AUD_SENSE_A 13 |SENSE_A LI NEQUT_L2+ 31 AUD L2 L_P o = %
M NERESR—W BTFES: 28WM CS4206_FLYP LI NEQUT_L2-| 30 AUD LCP_L_N oo
N co 20y CRITI CAL | 45 |FLYP LI NECUT_Ro+| 32 AD LC2 R P %Z .
M R-kERR-W BFFEES: 288 6252 e LI NEQUT_R2-| 33 AUD L2 R N oo o0 0
0 e 42 |FLYN
%’F M CBI AS|_16 AUD_CODEC_M CBI AS gy o
CS4206_FLYN L3 v o
voom_28 CS4206_VCOM 2 .
VN WBHES oW || M REKECR- 4 BHES: 2611
o (D HDA BI T_CLK & JeiTa vt AD LI REE B
53 15 (TR HDA_SYNC | LI NEI N_R+|_23 AUD LI _P_R am s
R6211 10 |sync
o 10 ¢y HDA_SDI NO 1,\?\3\/2 s AUD SDI_R & |so M QN L+ 18 AUD M C INP_L s
51/§ 5 |spo MCI N L-| 17 AUD M C I NN_L am s
b b¥ | X M N R 19 AUD M C NP Rerma
os 10— HDA_SDOUT LLQRESET Ma N R [ 20 AUD M C NN R m
» 10 [ HDA_RST_L |
6 AUD SPDI F_ I N 47 |SPDIF_IN
’ D - VREF+_ADG_27 CS4206 VREF_ADC
AUD _SPDI F_OUT_CHI P 48 |spoi F_out - - %
R6212 - =NECK:) :
AUD_SPDI F_OUT 1239 5 AUD DM C CLK
0 LT} /\/y\/ DM C SCL| 4 60
5% f—
178w
hob" DG\D THRM PAD AGND
N~ [ g
N 9 CRI TI CAL CRI TI CAL
Co2pa’l. |:on2os
p— p—" 1
l V2 - R6213
= CASE- Pg CASE- B2- SM %16
jém
o 57 5s GND_AUDI O CODEC M N-EPR-W BFEER- SMY
VOLTAGE=D
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 SRR G 28I NOTES ON CODEC |/ O
FERR 2T Vel Tacemel ™ - MXEEA - S DI FE_FSI NPUT= 2. 45VRVB
1 2 (5% - .
s m—PP5Y_S0_AUDI O f XOAYOZY \ 4V5_REG I N thin outl6 PRAVE AUDI O ANAL OGyrr s SE FSI NPUTS 1. 55VRMVE -
R6200 DACl/ FSOQUTPUT= 1. 34VRMS
o 1 50 a9 a8 33 32 12, 21*3 4V5_REG EN DAC2/ 3 FSOQUTPUTDI FF= 2. 67VRMS
ARRRELE oo PRS0 AW ' Rea5a- DAC2/ 3 FSOUTPUTSE= 1. 34VRMG
WY | 08200 I
== T
2 32 402-1
1 XW200
SM -
1582 4 GND_AUDI O CODEC 56 57 o1
'OLTAGE=0
1 0 2
AN W\/m 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 «6 <0 d} App| e |Inc.
VOL TAGE=0 ®
= NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORNMAT| ON_CONTAI NED HEREI N | S THE
Rl ETARY PROPERTY OF APPLE COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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LI NE

I 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 BTk AUD LI L DIV 2Hu
M N-RER-W BHE: TW J 1_13/&'4\, M N-REN-W BFFE. TW a8
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
o grasa J|
'R6303 w»
100 SMA- HF1
%15W
5 SLF
s« - GND_AUDI O OCDEC |
NOSTUFF
R6305" 1 G630
21. 5K —— 820PF
W T
4552 402
CRI TI CAL
R6306 @35
- AU LI R 17 81k AUD LI_R DIV 2) [+1
O W RV BTFE T A WBITE: i
- - _1§¥V - - 10%
hoz AT
SNVA- HF1

AUD LI P R oo s

SYNC MASTER=K91 AUDI O

SYNC DATE=07/12/201

AUDI O LI NE

| NPUT FI LTER

d} Appl e I nc.
®

BTG OV T
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

R6501
o o AUD_HP_PORT L 129, 2 AUD HP L o
5% m EFF EE]E—&; ﬁEH gmﬂ
CRI TI CAL 1710w TR :
500 o5
0.1UF
1B T 1R6502
X7R- o 2 332K
NC _AUD HP_ZOBEL L | irlﬁ'\év
M N:_EEQE:W BHFES: 38%&5001 2402
1/ 16W
Wb,
o s [rmy GND_AUDI Q_HPANP
R6510*
39
g
4025 1
NC AUD HP_ZOBEL R 3RG 3%%2
M RERESR CRI TI CAL Low
015119 ER 2402
ﬁ%;—
XTR CHE R6511
« o AUD_HP_PORT_R 129, 2 AUD HP R s
18w = - :
“%a&F

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

AUDI O HEADPHONE FI LTER

ST TN
d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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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_SO_AUDI O AMP_L
CRI Tl CAL|
CRI Tl CAL
1
CRI TI CAL CRI TI CAL C6612 1. 106611
L6671 LA v g 1UF
FERR 1000> OHM BEL3. g % = gg
s 55 [Ty AUDIX® | P 1 Y Yesl 2 _AUD SPKRANMP N P 1 2 3 CRI TI CALY 202-1 M N_LI NE_W DTH=0.50 MM
- - 0402 NO TEST=TRUE M N_NECK_W DTH=0. 20 MV
) 19 SPKRCONN L_QUT P o 60 o8
& o =
402 =
CEI6T(IS EAL CRI Tl CAL o L_SSMP3751_P BLI| Nt ouT+ Cz
C6614 o SSMP3751L _N ALlN- our- | B
FERR- 1000- OHM 0. 0027UF 3 M N_LI NE_W DTH=0. 50 MV
AUD LC2 | N 1 2 1|2 Asor cAl TP_LT_GAILNNC M N_NECK_W DTH=0. 20 MM
% 56 [T ) 1 98 ) ——— L SPKRCONN L N 6 60 98
0402 NO_TEST=TRUE b encel B2 J Fosny
50V G\D
 AUD_SPKRAMP_SHUTDOWN_L G 3
1
CRI TI CAL R6600
L6601 3
FERR- 1000- OHM }b;zg/
s AUD GPI O 3 1 2 402,
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 L RP 1 YYY) 2 AUDSPKRANP RINP  1]|2 SPKROONN R OUT_ Py o oo o
t - 0a02 NO_TEST=TRUE JAR éé&gg;% | '
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
FERE 1000 o B854 Mo a2 TP RT G NN | deequemzw ..
. @_Ammz_aummmg% p— £oce| B2
0402 NO_TEST=TRUE JAN an
50V 8
« _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
. 1 202- 1 M N_NECK_W DTH=0. 20 MV
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 QUT N grrmy s 60 56
o8 58 @_AL!D_IQ_R_N_'_ _R_ @s\—&MEKBAMM—N—'_ AP L epce| B2
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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8 I 6 5 4 3 2 1

M C CONNECTOR
Dual DM C renoved. Added single analog nmic |ike K18.
Sept 21st 2010
AUDI O JACK 1 LO HP JACK, SPDIF TX L
’ Pl ace this in place of DM C connector J6780
CRI TI CAL
ouT J6780
D — AUD _SPDI F - 78171 0003
FERR- 1000- OHM CRI Tl CAL i
L 2 HS MC P g BI_MCN f
[ MNERESR-W BFFES: 28N 0402 oo o
T ' L6702 oo on Bl _M C SHELD L9
gBE8 FERR- 1000- OHM CRI TI CAL woqmBl _MCP %o
i) pPr3-S0 1YY Y L2 HS M C N gy i
BEREAPN 514- 0671 o L6707 GR T cAL -
5 06 FERR 220 oM | N
GRLTI CAL 1 2 AUD_HP_PORT_REF ¢ s
SPDI F- TXRX- K24 T &4 otz =
- TXRX- L6701 =
FERR- 220- OAM 2. 5A —
MC, 6 AUD_CONNJ1_SLEEVE2 LYY L2 GND_AUDI O_HPAMP o s DG _MC
DETECT . 5 AUD_CONNJ1_SLEEVEDET M Nk BFEES: 380 0603 CRI Tl CAL D bl Mmc CRILCAL CRI TI CAL
SWTCH. 2 AUD_CONNJ1_TI PDET FER%627204 " - L6Z483 J6783
J EFTo 1 AUD_CONNJ1_TI P M NERESR-W BTFES: 28W] - 220- OH 600- OHM 300MA 78171- 0004
R G, 3 AUD_CONNJ1_RI NG 1YY Y L2 AUD_HP_R oy, . AUD K1 2 K i RT- Su
G 4 AUD_CONNJ1 _SLEEVE M NERESR-W BFFES: BOWM 0402 342 A —O
AUDI O ' - 12 CRLTI CAL Da c L6784 4
. L6706 M &Rl B00m 12
A~ VINL— FERR- 220- OHM AUD_DM C_SDAL ;" ~~y~y , CON_DM C_SDA o
\\{ 5 voo[ ¢ 1YY Y L2 AUD HP L oy * o 0402 2
c- av M NERESR-W BFFES| 281 0402 CRI T1 CAL °
C OPERATI NG VOLTAGE 3.3 - - 13[90 DA_MC L67 \
P LANA 2 AUD_J1_SLEEVEDET R pom o 600- OHM 300VA 0
i 5% 1985 53 5 90 42 48 3% PP3V3_ SO LYY Y )2 CNDM C PVR
SHELL [ 1t < M:_lg}é’ TR 0402 +
seo [ 106700 |1 CB701 CRITI CAL 76704 L CRITICAL |, L670 )
Pins L2 g UF L2 U DZ6703 2 6. 8V- 100PF o HEQL90 FERR- 1000~ OHM ORI TI CAL SPEAKER CONNECTOR
2 Y 2 o3y 6. 8V- 100PP % 402 : 402% J 1YY Y L2 AUD J1_TIPDET R yomy
482-1 ?—VLF 40 ORI TI CAL 1 CRI Tl CAL . 0402 CRI TI CAL
1 2 J6781
1 D26?06 DZG?Ol . 78171- 0002
L 6. 8V- 100PF 6. 8V- 100PF 1C6705 APN: 518S0519 M RT- SM
402 402 L 1¢ OPF 3 O
1 1 2 EVI
02 o 50 o oy SPKRCONN_L_QUT_P 1
M NN BIHER- 38 MM GND _CHASSI S_AUDI O JACK , o o0 50 o > SPKRCONN_L_QUT N 2| —
'OCTAGE=0
X6 +—0
5501 1l orTica
1582 78\:{7617%304
GND PATCH g 702 APN: 518S0521 WRT- S
5
L 82 — O
9727 e e R6701 o 50 o ry-SPKRCONN S _QUT P 1l
41 40 39 38 . PP3V3_S0 0 98 59 6 SPKRCONN_S_OUT_N 2
2 éEEZ §§ ég §§ ég é% s GND CHASSI S AUDI O JACK 1 /vsy\IZ oo o ™ SPKRCONN R _OUT P 3 g
eLew o 50+ rmy-SPKRCONN_R_OUT_N NOSTURF 1D
B APN: 514- 0635 40 = ST CRITICAL|
R6749 Cogg3r |'oar84 +—O
7 S0- AUD_J2_CPT_OUT LA b T B
) J2_OPT_| A AUD SPDIE IN gy s NOSTUFF NOSTUFF 2 2 ‘g,v,
AUDI O RCVR- NB'7 % CRI TI CAL CRI TI CAL %0
DETECT FOR PLUG TYPE . 5 465: CRI TI CAL C6373%.;]:. 1__ __1 C6P7F82
;wrou 2 AUD CONNJ2_TI PDET FERF%6130504 oM c§8°/ T ‘F %EQ/
LEFT - 1 - - . 3 - Fyl EN
RaT. 3 AUD_CONNJ2 RI NG LYY Y2 AUD_LI_R oy 0 L
RO 4 M NERERR-V BHFES: 28WM 9% el
ADIO L6756 =
51 6 FERR: 1000- OHM
o - apl 7 AUD CONNJ2 TIP 1YY Y L2 AUD LI L ey —
c- vour .8 — : 0402
M NERERR- BTFES: 28N CRITI CAL
CPERATI NG VOLTAGE 3. 3 L6758
POE 600- OHM 300VA
9 AUD CONNJ2_SLEEVE LYY Y L2 AUD LI_GND o,
SHELL | 10 M N;EE&:W BTHES: 58MW 0402
a0 [ CRITICAL |, [6752 -
PI NS 106750 CRITICAL |, DZ6754 FERR- 1000- OHM
T %ﬂlﬁ'\/ﬁ ESDAPC%(SZ;’N% 6.8v- 10055% LYY Y L2 AUD J2_TI PDET_R o -
2 x38 “Scoes? % CRI TI CAL 0402
e ,| CRITICAL 2, Dz6756 !
A D26757 ' %?&)‘28\/- 100PF SYNC MASTER=K91 AUDI O SYNC DATE=09/ 30/ 2010
= %EOSJEBAZLCS- 1BMVR 1C6756 F* =007 307
—L TooPF
/ 1 - %&M AUDI O JACKS
702 D
GND CHASSI S AUDI O JACK d} Appl e I nc.
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CODEC QUTPUT SI GNAL PATHS

FUNCTI ON VOLUME CONVERTER PI'N COWPLEX

MUTE CONTROL

DET ASSI GNVENT

PORT B LEFT(HEADSET M C)

HP=80HZ, LP=8.82KHZ

HP/ LI NE OUT 0X02 (2) 0X02 (2) 0X09 (9, A N A 0X09 (A) L688 2 X
SATELLI TES 0X04 (4) 0X04 (4) 0XOB (11) GPIO 3 N A FERR- 1000- OHM \Rﬂ&ﬁg@gﬁgﬁ% Y
suB 0X03 (3) 0X03 (03) OXO0A (10) GPIO 3 N A SN O e O & PP3V3_S0 1 2 PP3V3_S0_HS RX CSP M KEY
SPDI F OUT N A 0X08 (8) 0X10 (16) N A 0X0C (B) 98 89 86 B7 B4 83 82 7o 72 0402
R6886" APN: 35352640
10K CRI Tl CAL CRI Tl CAL
CODEC | NPUT SI GNAL PATHS 505
PULLUPS ON MCP PAGE R6882 116w C61808U9 1 1 8:618U|8:7 2| CRITI CAL
FUNCTI ON CONVERTER PI' N COVWPLEX VREF DET ASSI G\INI%NT 47 a1 30 25 26 25 16 SMBUS PCH CLK 1 0 5 402, 280 ——— ig% AVDD
LINE IN 0X05 (5) 0X0C (12, ©) N A 0X0C (12, ¢) @ % ¥ %02 2 20 D AN Ciag 2 2 L2k
SPDIF IN 0X07 (7) OXOF (15) N A N A 16! 603 402 CD3282A1 -\ X
BULT-IN MC 0X06 ( 6) 0X0D (13) N A N A R6883 " %‘é’ vese c M N;hEQE_W BHES: 2
0 HS_SscL @ [sat mcnl A HS_M C BI AS
HEADSET M C 0X06 (6) 0X0D (13, V22, B, LEFT) M KEY M KEY 53 88 47 41 30 28 26 23 1 CH) SMBUS PCH DATA 1 ’\/\/\/2
51/8}4’ | HS_SDA B3 |spa  peTect] Bl HS_SW DET CRI TI CAL
2 1
SYSTEM | NT AND GPI O LI NES hos” R6884 HS INT_ L 08 |+ gypasq DL BP 16882
FUNCTI ON I NT GPl o w @m—AUD 1 2C INT L . ’\/5%\/2—, o HS ENABLE A3 |enaBLE ! 6881 T2 8%
M KEY ENABLE SATA4GP/ GPI O 16 1/16W 402
M KEY | NTERRUPT PIRQ H @PIo s R6§85 05" 1R6887 e NEL LA HDErD o 2 o&l}é{ﬁ:
PERI PHERAL DETECT PIRQ F GPIO 3 © T AUD | PHS SWTCH EN 1A a4 2 190K B2 |cs g & 1402 GND_AUDI O CODEC s 57 61
18w 160 X -
hos" 2402 g &
J_ R6880'| |'R6881
= o 5 5o GND_AUDI O CODEC 1K 4 5 2, 2K
- WSS ey
2 2
T3
PORT A DETECT ( HEADPHONES) PORT B DETECT( SPDI F DELEGATE) 2006 R2682€I3<0
. AUD MC INP L 12 HS M C HI_RC 153% 2 HS MC P i
AUD_SENSE A * <& il AN <
e BESAL 8y LY
« PP3V3_SO_AUDI O F 905
'R6806 ']R6805 0.1UF 402 'R6888 |1 ' c6885
) 39. 2K 20. OK s AUDMC INNL 1]|2 100K _|" C6884 —— 27PF
RE801 APN: 37650613 Fiow Ko b Liow T, Qo 9BFUF 2 &
220K AUD_QUTJACK_| NSERT_L 402" 402" g% XW6880| |2* 2" 2 C??I k- CRI TI CAL
%W AUD_PORTA DET_L nc  [AUD_PORTB_DET L nc 282 27
" o1 57 5 GND_AUDI O CODEC 1582 HS MC N o
93801 o ?3801 {ole
SSVBNISERARE |loy | SSEMISEEARE |[o
o oo - AUD J1 TIPDET R [ —1
sfe¥st, 2fa st PORT B RI GHT(BUI LT-1N M Q)
o1 57 5s GND_AUDI O CODEC
R6803
« PP3V3 SO_AUDI O F 1220K; AUD J1 SLEEVEDET 1NV 2
12R2602|;<04 Mo g}é’ o1 57 5s GND_AUDI O_CODEC 402
Ty 40 800 |0l oo AUD J1 SIEEVEDET R | N L6850
zﬁfé'“ SSMBNISEEAPE | | 0 So0r FERR: 1000~ OHM
o o0 my AUD_J1_SLEEVEDET 1 © @mAUD M C INP R 1I|2 BI_ MCH _F 1(YYY L2 B _MCP ame o
0402
_ECSSl(L)Jg 2[c¥ sty 10!‘2] 1RE852R T! AL
1
83’/9 4§2 100K C6853 1
—F o=y 76 0..001UF —(
o 57 50 GND_AUDI O CODEC % '5Cf" 5 .ZL}é’ gﬁgcéé;@z L 685
0 0 2 FERR- 1000- OHM
 @mAUD M C I NN R 1I|2 . Bl MCLOF 1(Y04102Y]2 BI_MCN ame e
EXTRACTI ON NOTI FI CATI ON é XV\BS§51
= Bl _M C_SHI ELD .
CRI TI CAL 178w =
L6862 205 HP=80HZ = ]
9 50 FERR- 1000- OHM Place this next to the connector
HRB8E5Y. o PP3V3 SO LYY Y L2, PP3V3 SO_AUDI O F .
aefuug 0402 M N_LI NE_W DTH=0. 1MM
N M N_NECK_W DTH=0. 1MM
06816% VOLTAGE=3. 3V
PORT C DETECT (LI NE-|
i%ycéé:o??r ( N
o 5 s GND_AUDI O CODEC RG865 R6867 o s o AUD_SENSE A
LA AUD_PERPH DET R 1A A2 AUD | P_PERI PHERAL DET gy o
5% 5% R6813*
R6864 b{gég‘év 4;§¥V « PP3V3_SO_AUDIO F 10K
1220K; AUD 31 TIPDET IV M:i%}@’
S 'R6811
R6§66TI PDEr_UNF&,{:%Q‘é/ 270K I NJACK_ I NSERT L NC
1 2 402" o, ?803 803 D3 /4
SSMBNLSEEAPE D6 & P yé_lﬁ‘gv 802
SOT563 | SSMBNLSFEARE ||, 462 SSMBKI5FV
< 1 SOD- VESM HF
- =
o e AUD_J1_TI PDET | PDET_FILT " APN: 37650612 -
2Je st s[c* sty . AUD J2 TI PDET R F—wm MASTEF\EE;:L AUDL O SYNC_DATE=0D 2182010
T s |
> Yo
G\D_AUDI O_CODEC T&‘éw@ —F&‘&’g@ d} Appl e Inc. D
o1 57 5 : o 57 5s GND_AUDI Q_CODEC I o
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MagSaf e DC Power

Jack

67 48 62 63

CRI TI CAL CEI(STQIgAéL
J6900 AVP. 24V PPDCI N_G3H
78048- 0573 SAVP
e s PP18V5_DCI N_FUSE 1 2
R Y BYFE orm
P | oL NEESRYY B0 106 05 1206- 2 PP3V42 G3H . .
> 6,7 25 42 a4 a5 a5 a7 52 62 ©
PYWR | O —1 11Ul
3 —1— 28¢ SMC_BC_ACOK_VCC
P e — ? G
=| and
o™ 5 1R6929 . CRI TI CAL PLACENENT NOTE=PLACE NEAR US900 and US901
%n}uOK cC TWSZOSAFEAPE
= Triew U900 = SMC _BC_ACK 44 a5 48 63
VG940 =
s SYS ONEW RE Al NT EXTS 1
D
CRI TI CAL
G\D_NC
o~ (]
NC
Bl L CONNECTOR
62 52 47 a6 a5 44 a2 25,3 ¢ PP3VA2 GBH
= 5951 _L 51650523
1-Wre Over Vol tage Protection 0. 1F 76955
ien 2 CPB6312-0101F
« ADAPTER SENSE P e
= 14 O 13
The chassis ground will otherwi se float and can 2 1
send transi ents onto ADAPTER SENSE when AC is 4 g g_ 3 NC
connect ed. R6961 6 5
NCx—10 O
T MLD wt W e : imsﬂa?;sm BSA SDA P 12 00 ; TO SMC
«n e 2% -~ 0o
VLR 22 @ oI SMBUS ST BSA SCL -—s— 210 ol SMC BI L BUTTON L oD ¢ 1 50
C6955 1 C6953 1| C6952 1 16~ 15 C6954
0. 001UF 47PE 47PF —— O 0. 001UF
1006 506 —— 10%
S0V ;r 50V T 58V, 5V,
ceRw cerm cerm =
402 402 402 402
n mn
3.425V "G3Hot " Supply
CRI Tl CAL Supply needs to guarantee 3.31V delivered to SMC VRef generator
BAT?Q%’C‘Z\E? LM P3V42G3H_REF3
PPBUS_G3H 1
88 63 49 48 39 35 8 7 6 > C6995 1
R6990 PPVI N_G3H_P3V42G3H 0. 1Lé§
PPDCI N_G3H 47 PPDCI N_S5_P3V42G3H E?‘ON;KEEE ‘g‘&@ﬂiﬁg 3 1 i 2
e L LAAR,2 {5 2 R6995 . Y
1% N TH=0. ~
lsl"éw Agg—qg\.’ EV C6990 ’u:naév 0 =
4. 7UF 4402 S i
L\ P3V42G3H TON 3 |1y svd 9
"OR 5os. u6990
4EN  PMB640
1 P3V42G3H FB 8 |ycc DFN CRI6TEI)9CA5L
2lFB  CRITICAL 33UH- 20% 0. 44A- 0. 4550HM PP3V42 G3H
1 6 P3VA2G3H_SW 1 2
1 NC x—{REF Tl B = 3.42
518-0375 Ce991L 1| o R MRS WHHER 3o osevc s Vout = 3.425
%ng“;_ 35352776 0 s ; o - 300mMA nax out put
CRI TI CAL X5R
s BATTERY CONNECTOR 6994 : ¢ = a0 ke
BAT- K90- K91- K92 0. 1}%%::
%59 1 05999
2
P1| O+ 205°F - 20%
P2| O z xg CERMl
P3| O — =
P404 SMBUS SMC _BSA SCL 6 44 47 62 63 96
P5| 048 6 SYS DETECT L
P6| O SMELS SVC oA SO e RToT §af47 62 63 96 =
P7 C 7 6306 PPVBAT G3H CONN mgso
P8| O RCLAMP2402B R6950
po| ol ] 950 06960 * 75 10K
il 0. 1F 1UF b
SHLD_PI N| 022 w7 323“ 2 s
SHLD_PI N| o4t el soat - :
SHLD_PI N| o-}:2
SHLD_PI N| 02 v v l
L SYNC MASTER=K91 ERI C

8,7 25 42 44 45 46 47 52 62 63

SYNC DATE=10/08/ 2010

DC-1n & Battery Connectors
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6248 7 6

FROM ADAPTER

PPDCI N_G3H

080"

nr ush

Limter

| R
NCx; NC NC x NC
[ X.1L 315 _* ¥ ’r Rever s¢
2] [a] [} [a]

Pr ot ecti on

) |

CRITI CAL TO SYSTEM

F7040
8ANVP- 24V

67835 39 48 49 62 88

1 K\J 2 PPBUS G3H

1206
CRI TI CAL

F7041
8AMP- 24V

NS

45 1206
U

CRI TI CAL

Q7055
S Z&'g?DP

S

_ [9]
o] AT

O —

86
CRI Tl CAL M:}%}é’
D7005 4922 ((CHGR AGATE)
BAT30CWE LM =
SOT- 323
1 R700
{ :  CHGRDANDR 1,34 (CHGR DAL N)
5%
) ) 2 18 CRI Tl CAL
ACIN pin threshold is 3.2V, +/ - 50nV —{>|J Mg;,&w LUOZO 178 w CHGR CSI_R P 4)2R7020
Di vi der sets ACIN threshold at 13.55V 50250 02 0..020
— 10% 1w
I nput i npedance of ~40K neets 2 éé‘,gM R7022 s CHGR CSI_R N ME- LF
sparkitecture requirenents 32;?\/1”3)( : oa\(/jDD R7001 T 402 .10, Sk :I:ZDCI N G3H
-2 mm 4.72 5%, ® M N LINE WDIFED. 6 nm
62 52 47 46 45 44 42 25 7 &, PP3V42 G3H l Xg(::légwl\[;ﬂ-t: I mm 1 51/é,¥v Vz:-’ri\e/i-_gcl‘vGQ VD'?;TH 461)§¥V %XESSX" EEH:E 4 mm ) .
’ oz " C70011 C70221: |1C7021 n
C7002 i 1NO STUFF 1; 'oi 0. 1; F;:: -_— o}UF
. 1L R7002 ¥ 2 I
R7012 % 100K 402 402 402
15 i( }4’2 5%15 o o -4
M:lhé\‘} 402 o %-ZLEV i N = =
402 _AGND |2 VDD VDDP
R 008 12 |visT CRI TI CALDGI CHGR DCI N CRI Tl CAL Max Current
1R7010 ™ SMC RESET L 1AAA 2 CHGR RST L 134SVB_RST_N scaTH CHGR SGATE %7030 .
30. 1K 5% % 1 o SMBUS SMC BSA SCL| 1itlsa |J7000 ko332ppB-01 (L7030 limit)
% 116w & ° D AGATE CHGR _AGATE
156w W bR 1: o gy SMBUS_SMC_BSA_SDA 10|spa TGFN . LFPAK- SM f = 400 kHz
5 SLF 02 8 & ° = CHGR VERO 4lvrro > CSI P CHGR gl 5 =
CHGR CELL 6 lceLL g el - . CEI7T(I)3C‘?)L
BOOT| DI DT=TRUE]
CHGR ACI N 3laan A vt CHR OOTE — - SI £i ® 4.7Ur 10. 2A
CHGR | COVP . c‘c GRG” UGQ‘S ST =T g
'R7011 CHGR {/QQVP 7 i/COvP - Prase B £ T N Bi -§ mm FDA1254F- SM
9. 31K LGATE LGATE care et nor-tae Mﬁﬁﬁ: %@ m
%16 CHGR_VNEG 8 [VNEG M N_LI NE W DTH=0. 6 mm M N_NECK_W DTH=0. 2 rmm DI DT=TRUE NO STUFE L
4 2 CHGR _CSO P 18 lesoe BGATE CHGR_BGATE |
2402 4 CHGR CSO N 17lcson 20wV A CHGR_AVON o R7039
ga wve CHOR_BMXY o e PPVBAT G3H CHCR REG
1 C7050 %&\ () A SMC _BC ACO(@ 44 45 a8 62 MY NLENE WRIED:
1L € 3 NEEKW By=0- 4
2 38k . i
402 2 o 35352392 CHGR PHASE RC
035 :
4 : %7K0305DPB CRI Tl CAL
NO STUFF R7050
I— 1 C7039 > 665
—= 470PF 1o
2 oz
XV\FSSA)OO 1 702 5
1 2 (GND) !
BEACE-NEAREH7888: [53: 11 L
(CHGR_CSQ P) R7051 ;> . 2 9.0 CHGR CSO R P
(CHER_CSON) A e e e  —
(PPVBAT G3H CHGR R) (PPVBAT G3H CHGR R)
(CHGR BGATE)
705 Goqgil Lgrooo | o 3938
T 82? ' 10/?__3i‘2 ' — YT
G65M a6y %851 D AGND a6y
. mm

VGJ'AGE:BV

mm

SYNC MASTER=K91 CHANG

TA FROV BATTERY

PPVBAT G3H CONN , o,
. mm
NGEELY! BUH=0- 4 mn

SYNC DATE=0//20/ 2010

PBus Supply & Battery Charger
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PPVI N _S5_HS

69 68 67 66 49 7

COVMPUTI NG | SNS

PPVCCSA_SO_REG

6A Max Qut put

f = 300 kHz

o6 72 71 69 60 67 53 51 4 41 22 9 7 5 _PPBY_SO
1ol 88 PLACE_NEAR=Q7100. 2: 1. 5rmm
VCCSASO BOOT_RC ’
CRI TI CAL . | CRI Tl CAL CRI Tl CAL
R7101* 1 C710]1 g%i“?&b&"”’w?g mm Cc7119: cC7120: C7121: 1C7122
> %SQ/UF 10 %) 10 @):: 0.7 10F L L T000RF
8% By 1C7130 8% 8% 18 2
ek, I R713Q")  —gignle| oG oG ] [ ehe
PP5V SO VOCSASO_VCC = 1 15% 2 g
= ~§ mm MF-LF L
VOLTAGE=5V m o 9 6032
A PVCC
U7100 Jd 4 7
| SL95870A CR'lT('JgAL CRI TI CAL
» PVCCSA_EN 15/ EN TGN g — 872700DT CRITI CAL RO7 %6110
CRI TI CAL J POAERPAI R-6X3. 77100 - O
2 oy CPU_VCCSASENSE 10| T AR S 1 1. 0UH 7. 7A MY
VACSASO_SREF 7 | g M T-TABLE 8 1YY Y2 PPVCCSA SO REG R 1 Ank 2
. mm
VCCSASO VO 12 vo FDVO630H SM N@é}\/\é €H= . mm 3 4
1R7147 VCCSASO_OCSET 11| oeser
143K p— PVCCSA PGOOD 14 |paoop
1/ 16W
L i62"" VCCSASO_RTN 4 |Rrn
VCCSASO_FSEL 183 |gsg
8
C7103 : MCCSASO_SETO SETO =
0. ozzltég/u:: , VICCSASO_SET1 9 |sema
16V
CERM 35 2 'R7148 XW7 1010, 8 o
140K M s s
1 CT105 iow 7107 R7103 v o i  VCCSASO_CS P
T 2402 ! 37 o 1 VCCSASO_CS N
: - cne =R | W o0 rqo R7141 T
2 X8R pLACH NEAR=C1763. 2: 3mm ° ~ 1%
4 1/16W
= VL C7140
2| T000PF
2]t
[
R7149 o R el withe |!R7142
47.5K % OCP = R7141 x 8.5uA / R7140
it (\VCCSASO_OCSET) 402" OCP = 8.5A
z (VCCSASO VO
XW3,00
V( SO0 AGNI 1582
@]NEQQ'EECZO"W"B%S: mm
PLACE NEARUTLO0. 3. 1 PART NUVBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM CPTI ON
- 35353074 1 |G, 1 SLOSB70A, P 2B1 T-V1 D, RVOT- SNSE. 20P U7100 CRI TI CAL
VI D1 VI DO Vol t age
0 0 0. 9V
1 0 0. 8V

712 15

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

Suppl y

Syst em Agent
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evi ces use . - - ‘—| W
Iy 94/B4 ar . DP_EXTA M__P<2> 7N cep our_oee| 25 DP_SDRVA M._C P<2> 0. 1uF T158F 38 T2 A Low Speed MJX
so only 9 are | | .
used for this part. s _DP_EXTA M. N<2> 8 || N_D2N our_D2N_24  DP_SDRVA M._C N<2> 9367 1|- LC ﬁus’gp;‘tsvl npgt v
o DP_EXTA M._P<3> 9 |inpsp out_oep|_23 s DP_SDRVA M._C P<3> W”—mv—rsv—\_ ‘9 e Vee = 0v. L ss s _PP3V3_SW DPAPVR
NoRggliFlFl 1R9310 s _DP_EXTA M._N<3> 10 | N 3N ouUT_p3N_22 s DP_SDRVA M._C N<3> 9366 115" % Must be 3.3V DP A port power o
1K 1K o o DP_EXTA_DDC CLK 14 || N saL AC_AUXP|_20 ss DP_SDRVA_AUXCH C P 0. 1uF I 30F 18Y ) C9390Ji09391
17120 $ew w DP_EXTA DATA 13 | N soa AC_AUXN_19 os DP_SDRVA_AUXCH C N TUF U
Mtk Vvl AUXCH Snoop Port, 2I2[8|Y] o|
2 2 sa _DP_EXTA_AUXCH P 16 || N_AUXP ouT_Auxp_scL| 18 (DP_SDRVA_AUXCH P) used by PS8301 1R9399 2 2
o _DP_EXTA AUXCH N 15 [ N_AUXN QUT_AUXN_SDA_ 17 (DP_SDRVA_AUXCH N) duri ngytrai ni ng. s DP_ SDRVA M._N<3> 31 [pni or——voo—— 100K
'R9312 o oy DP_EXTA_HPD 3 |in D (1PD) our POl 31 (DP_SDRVA_HPD) 9369 :|- s DP_SDRVA M__P<3> 30 o oo U9390 ow
|—| |—| CBTL04DP081 402 =
DPSDRVA | 2C CTL_EN 26 |i>c cr I P 0. 1uF |1 38% 26¥ s DP_SDRVA M._N<1> 27 [pna 1+
Zaiew H2eCTHENA P cacer 32 DP A CA DET ame s — C9368 1|2 — s DP_SDRVA M__P<1> 26 |png 1- ST T29DPA M._N<3> gm0
2 DPSDRVA | 2C _ADDRO 36 || 2c_ADDRO (| PD) 0. 1uF 0% 189 10 pouT o- 1.2 T29DPA M. P<3> D o o o
DPSDRVA_| 2C_ADDRL 35 || 26 AbDRI (1 PD) cext| 11 DPSDRVA CEXT = DP_SDRVA_AUXCH P AL+ - T29: Unused
| 2C DPSDRVA 38 |soL crL PLACE_NEAR=19310. 11: 2 s DP_SDRVA AUXCH N 18 |auxi- CRI Tl CAL
) | 2C_DPSDRVA_SDA 37 |spa_ 3191 DP_SDRVA_HPD 17 |wpp 1 pout_1+] 4 T29DPA_M._N<1> o o5 05
B> SDA_CTL 2. 2UF <D
DPSDRVA REXT 12 |rexr 3@2 CKPLUS_WAI VE=NdifPrJ:adTern;5 pour_1-[ 5 T29|_3PA M._P<1> 6 85 05
aoSEE%" T29_A_RSVD N DI N2_O+ T29: LSX_A_R2P/ P2R (P/ N)
23 16 [T DP_AUXCH | SO 39 |AUXDDC_CFF (| PD) T29_A RSVD P 24 |piNz_o- . DP A EXT AUXCH P
DP_A_PWRDWN R 34 |pp (1PD) = g1 (T29_A | SX_P2R) 23 |ping_1+ AR DF A EXT AUXCH N =2 = &
R9392 R9393 (T29_A_LSX_R2P) 22 |one_1- A " D e
SDRV_PD I | PS8301 has i nter nal D_THveAD 51 51 =ALax - T29: RX_1 Bias Sin
RO318 599%%9 ~150K pul | -down on PD ofa o %/{:1%‘;\,/\'} E’/Z'iﬁ\év T29 D2R1_BI ASP 15 |auxe+
1/12% %/n}f,law pin. Okay to drive this 202, 402 T29_D2R1_BI ASN 14 |auxe- HPD_I N8 DP_A_EXT_HPD Ven:i LA
MF- LF ME- LF pi n even when VCC=0V per 13 |uep 2
4021]  [2402 Parade (pin is 5V-tolerant). _L R9396° 2R9397 N oMt TeRLE 11R0903K98
i PO r t A I\/ClJ = ls& v DE_A_PVRIVK 19 lepu seL LO=P A 26
= i r%/{:lfw esea 129 A Bl AS 1 32 |aux_seL ort 150
402 1402 11 Nc* H =Port B 2402
. _PP3V3_SW DPAPWR
Must be 3.3V DP A port power CBTLO4DP081 (353S3151) and 1
i Pl 3VEDP212 (353S3055) are THVPAD GND =
o 1 09330 09331 R9338! = footprint-conpatible parts with 0| w=|g| SI GNAL_MODEL=T29DP_MUX
- 10K simlar pinouts. NXP uses pin
ORI TI CAL g OM T_TABLE 2 iE‘F{ 2 éE‘,gM 1/ 18W 10 for M. and HPD, Pericom uses
U9330 402 402 V6o in 10 for M. and pin 11 for HPD. €L
2 P p L
LPClllgA L g N ,
DP_A CA DET 1 HVQFN2 16 o T29DPA CONFI G1_RC Not e: U9390 M./ HPD defaults to T29 node so that DP/ T29
7 8 A DET e 1] X R/ Pl O1_0/ AD1 - Yan] § .
DP_A PWRDWN i 2 FeesTH P 00 o 17 o T29DPA _CONFI &2_RC a5 R9334 Di spl ay can detect host T29 support using |2C
84 - Pl C0_1/ CLKOUT R/ PI O1_1/ AD2 - <N 10K i 90 AUX def It t DP d
w T29_LSE 7 p1 00_2/ SSEL/ CT16B0_CAPO RPIOL_2/ ADB S g T29_A HV_EN R 1 2 T29_A HV_EN gy a5 s pul | - ups 8” M.<3>. U93 IZ zuf zt %P 5 gﬁg
o5 a7 3 12C T29 SCL 8 Ipi co_4/ scL (D) (P svoiarpi o3/ Ane ;g - ;%QAAE)UCG QBBR o 18w B&EEFPOACS: OBF BYL} cdowns wou ete
o5 47 33, 1 2C T29 SDA 9 |p o0 5/ 5DA(OD) Pl O1_4/ AD5/ WAKEUP - 45 83 84 Ao
=T29_WAKE_L: T29DPA_HPD 101 by o_6/ SCK Pl OL_6/ RXD|-23_gpm T29 A LSX P2R P2R = Plug to Receptacle ~ T SN NI =S BT RATs
S ™ - T29 A BIAS 11lp co_7/ CTSH# Pl OL_7/ TXD|-2% g T29 A _LSX R2P R2P = Receptacle to Plug S NC...“ﬁS
use PCle WAKE# > T29_LSCE<0> 121p op_g/ M SO/ CT16BO_MATO  PI O1_8/ CT16B1_CAPO -8 g T29 LSEO<1> am = . Di Sp| ay Port/ 729 A MJXi nag
. w@m 129 LSCE<1> o 131pop_o/ MOSI/ CT16BO_MATL | 2C Addr R9339 gsg
125176 PCl E_ WAKE o R (D) '
e - SWOLK/ Pl 0D_10/ SCK/ CT16B0_MAT2 0x26/ 0x27 (W / Rd) d} | |
N T29 MCU INT L 15 [e>) N 1/16W e nc.
s L2 @2 R/PI D 11/ AD0 (D) THEM XTALI 15?335 11R()9K336 i App peyy
I /6w /6w NOTI CE OF PROPRI ETARY PROPERTY:
A0 R = BEHERE AL BVURIEENS IE |\
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 93 OF 132
. . Il NOT TO REPRODUCE OR COPY I T
R9330 provi des pads for progranm ng/ debug of MCU, pl ease nake accessibl e. L '] NOT TO REVEAL CR PUBLISH IT IN VHOLE OR PART 84 OF 101
I f project has space for 10-pin programi ng header it should be used. 1V ALL Rl GHTS RESERVED
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PP3V3_SW DPAPWR

84

3. 3V/ HV Power MJX

Port A 3. 3V Power

CRI TI CAL

Sw tch

NECRSW,PTH=O. DP_PWR nust be S4 to support
AGE=3. S N t h CRI TI4(é,AI5_ 9480 wake from T29 devices.
P P . TPS2051B PP3V3_S5 1555 65 79,71
ort A HV Power Switc I Ro425, | | F
Nom nal M n Max Vds(max): -30V N
I FLT 885mA  876mMA  894mA (*) Vgs(max): +/ -12V DFLS1100 o 00 55 129 A HV_EN 350c EN 4 SMC_S4_WAKESRGmEN wc ss 72
(*) 19410 tol erance unknown ILIM 935mA 925mA 944mA (*) Vgs(th): -1.4Vv LCAL G\D.
TFLT  18.3ms 13.4ms 26. 7ns Rds(on): 65nChm @ 2.5V Vgs {&22% 2 CRITICAL | ORI TICAL
e, PP15V _T29 CRI TI CAL TSD 470ms 235n‘ECAL724rT‘B I d( max) : 3.7A @70C Sl 8481(9\9DB 9486 1 19485 | (9481 : 1 C9480 10948
o 10UF — L 0T1UF 0.1UF — L 25UF =L To0UF
20V Max ; 10 PPHV_SW DPAPWR D9410 3. 3V/ HV MJUXed /\f— 3. 3V Al ways BT T, 1Y BT T, 2% ~ 300,
R9416 P ]V.N Vw.[ﬁ . 9411 iNE < wll i‘llﬂ R 855 G a5y 85l e B,
1
470K C8411u9 1 4 15 L ) .| Blocking FET, off \ = . .
o %837““ = % STPS2L30AF R9427 R9425'|  when source >3[av \]° R9426 9430 L T29_A_BI AS
DPAPWRSW HVEN L_R 164 FLTHL5 TP_DPAPWRSW FLT_L VFoh VF6h pird 02" CRITI CAL |3 1+ C9435
U vea!) 2 2 2 0. 1UF
GRTR: ILINT DPAPWRSW | LI M DPAPVWRSW VREF DPAPVWRSW P3V3_ON L DPAPWRSW P3V3_ON 5 four T 1 9%
DPAPVWRSW HV_DET|R L u9435 2 e
DPAPVWRSW CT 9 lcr I FLTL.8 DPAPWRSW | FLT R9428! 436 1 ZXREOGOA
oM T_TABLE S0 PR 215K 3| CRITI CAL 1R9429 | C9424 1 N « 430,02 © TUE —— 4 lg S99
1 gg:%F olals] RgfolooKl 12R?04|1(11 w%‘;{g TN 5 4. 7K 0. 471%!;:: 426 SSNBI\B%SOETAQZ; K ﬂ\% N37FEAPE %%; pe:o G\ll;
2 e o sz 3 o a0z, U9426 How | iy 2 MVDT3946X4 H Y
5 5,0 \,Mat ZXREO60A 2402 DPAPVREW ON L C sor3e3 0 |, DPARVRSW ON C ¢
<CT> <RFLT>| |<RLI M = SOTS8S L 4 DPAPVR$W HV_DETTL L — sc* s L5 %3
G\D__PG\D NO STUFF . L T29_A HV_EN g =
| FLT = 200k / RFLT = 885mA L C8412U§ 1 2 1 1 8291%%9 R9424* 1 .
415 ILIM= 201k / RLIM = 935mA He T 2y 22 = R9437 T29_2V0_ENABLE
SSMBKIBFV  pls a2 2 2%, 118 DPAPVRSW NPN_E 82, R9435"
SCO- VESM HE I; TFLT = CCT * 38900 419 402 402 402, oW
= * 1 402,
— TSD = CCT 100000 s DiB53D0UV 1 Rgfkls R9423;% Ré)432
1[e% s Bl eeder Resi st or 5 DPAPWR BLDR B 1 2 DPAPWRSW HV_DET &’;?‘E;V/G 3{"3‘39 1
2.5V / 249 ohm = 10mA ZXREOB0A REF range: 0.595- 0. 605V (0. 600V noninal ) 78w 4022|2402 =
= Circuit threshold range: 3.363-3.439V (3.395V nominal) 402
6 -
1% =
= - UF b 1 (QP419 -
- 402
] | Siesgvow 19400 Di spl ayPort/ T29 A Connect or
o5 01 35 T29_A HV_EN 2lc | FERR- 120- OHM 3A
o ] ) T PP3V3RHV_SW DPAPVR _UF ! 2 PP3V3RHV_SW DPAPVIR
Note: Bl eeder active vM"len - . 0603 | M NERERR-Y BTFES: 35 WM Circuit threshold range: 2.877-2.941V (2.903V noni nal)
DPAPWRSW HV_DET is C9400 1| VOLTAG=IEY VOLTAGE=T8V E
o as T29_A Bl AS %941189 HI GH and T29_A_HV_EN s 5 010E L S %Zﬁ%"
@———- ). 1L is LOW 1 )%(g\z;— Fgr 19490 729 ?MF pads GND _DPACONN 1 GND_VO D=TRUE
402 &%D va D=T§L.Eg : @ EN BIES: 38 m 5% Both C's)
a5y L ~ NeEKY 120w 4 :
e = = = T29 Dir DP Dir CRI TI CAL DP Dir T29 Dir 261 0 47UF |—|%2£M§5R 1 T20DPA M. C P<0> (s
o 60 6 T29_D2R C P<0> - - 39400 - @0 T29DPA_M__P<0> C9471 .| T29DPA N<O> .
PLACE_NEAR=C9490. 1:21m 95 54 5 (00T} T29 D2R C N<O> - - DSPLYPRT- M97- 1 L gz T2ODPA M. N<0> 0. 47UF || &40 %R 1
1R9490 GND_VOl D=TRUE GND_VQl D=TRUE AT TreM T29: TX 0 20
51 R9494* 'RO495 /BOT row o RON\ GND_VOl D=TRUE 1%ZO7I;_=TRLE
5%
1/ 20W 1K 1K qﬂ 5’
L5061 1/ 20W /50w Rgfz'O3 GND_VOI D=TRUE | TS SMPINS G\D_VOl D:TRUE 4 470K
M ¥ 1 2 GND DPACONN 8 O HOT_PLUG DETECT  GNDO-— GND_DPACONN 7 | 50w
Ha%a-E 45 Ran - S GNAL_NDDEL=EVPTY Sl GNAL_MODEL=EMPTY 5% ) : S[OCOFIGL  ML_LANEOPO - %6 %
_5 X = _ = 1/ Téw NG=Ro : 5 5 oonFl @2 M._LANEON O-+> ~o W :
Vo5~ 8l oD T awotr 201 4
o5 016 T29DPA_M__P<3> 10 OM_LANESP i Lanerp OL2 - - T29DPA M._P<1>  mcsss
s m—T29_A BIAS D2R P1 D S DPA M. N3 LZLOM_LANESN  M__LANEINO--E - - T20DPA ML_N<1>  Fmyoaiss
o mp_T29_A BIAS D2R N1 9: Unused 12 O G\D G\DO i: T29: LSX_R2P/ P2R (P/N)
O AUX_CHP M._LANE2P O
;z O AUX_CHN M._LANE2N O g R9407
1 1 N DT H= PWR GND_VO D=TRUE
ROJO] IB3499 650NH- 5% AoV o RETURNG G\D DPACONN 13 1,42 » | GND VOl D=TRUE
1/2§:\£'\? § %Z'éow 2 SHI ELD PI NS @EAEE§=6@ BFFES: 38 W 15w o4 Bm¢h| I(; s)
G\D_ VOl D=TROE 2 2% vo b=TRE D9498 N > sl G\lALJ[\)/g)DsEL=EI\PTY Ei 0. 470F | 185, 30} T29DPA M._C P<2> o o5
o 816 T29_D2R C P<1> "BFR?U_UZFRH‘D'_TW s s T29DPA_D2R1_AUXCH P - - @—sc T29DPA_M _P<2> CO473 || EF T _T20DPA N<2> ot 05
o 0t o oy _T29_D2R G N<1> D9499 REE os « T29DPA_D2R1_AUXCH N bl - @2 T29DPA M _N<2> o a7uFl g
’ &E,Q%E:L;ZJ o CE’I:-JHQCQAL = T29: TX 1 GND_VO D=TRUE G\ID7V02I(3J=1TRLE
s quib TR N 650NH- 5% 0. 430NVA- 0. 0520HM S 1%6'-0(?41\4 an 157%‘}1(73
(Both L's) 2 1 . 7
A GND_DPACONN_19 1{YYY L2 H
95 01 BT DP_A EXT _AUXCH P Sl G\lALJ?/%?EL:EI\PTY a - 0603 f ;;iow
o s: gy DP_A_EXT_AUXCH N 2 ,
R914508
9498 * 1 €9499 L 2 470k R's for ESD protection
30PE - L 30PF 9402 [
5% . . %, 0 01UF o | on AC- coupl ed signal s.
CERM CERM 10% NE —
402 402 §>(8[\F/a 201
402
T29DPA_HPD B
"
SYNC MASTER=T29 REF SYNC DATE=10/16/ 2010
o @m—I129DPA_CONFI GL_RC DP Source nust pull 1R9441 T
« cpT29DPA_CONFI G2_RC g?:gt P L;g“;rv“e;ﬂal 100K Di spl ayPort/ T29 A Connect or
R9452! |'R9451 to 100K (DPv1.1a). %;‘EEV PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON | | D
1 iM 494 i_ _i 9495 . . z 11650004 1 RES, 0 OHM 5, 1/ 16W 0402, S\D, LF 9412 App € nec.
% % 330PF 330PF  sink HPD range: ®
. Iis oo T, W g
M:thgv %_2“\9’ PR\ 2 2V, High: 2.0 - 5.0V = 13250121 1 AP, CER. 0. 1LF, 10% 6. 3V, X5R. 0201, SkD R9405 o PP BTy PRoPErTY
2 2 N
2 2 “ 40 Low 0 - 0.8V 13280121 1 CAP, CER, 0. 1UF, 10% 6. 3V, X5R, 0201, SMD R9406 THE Lai\'ér% IPCN gg_ﬁA&lEgpsERE%arTHE s
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 94 OF 132
_-_._ Il NOT TO REPRODUCE OR COPY I T
NOT TO REVI OR PUBLISH I T IN WHOLE OR PART
"IV AL RGTS RESERVED 85 OF 101
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PPVI N_S5_HS_GPU_I SNS

89 87 86 81 73 8 (OO}

PM ALL _GPU PGOOD

PM ALL _GPU PGOOD

* D

P1V5FB _EN

o1 49 7 o o
CRI TI CAL
C9540 * 1 C9545 |1 C9546 CRI Tl CAL
BELTRE TR w00l | co5es |t cosoe
eav. Y 2 2 e %29 oo R9500 8L — 10 2
CASE. 2E. SM 603-1 402 4.7 il 25V
2 AANL_PVIN SOGRU PIVO cASE Dot S b
1 ow
VE- UF
w0z
T PP
CRITI CAL CRI TI CA
Q510 C9500 * PP5Y SO 6,7 8 22 41 46 51 53 64 67 68 69 71 72 88
S| Z700DT '_|
POVERPA R %5, 7 | 1008 9501 1
P1VOGPU DRVH 25V, 1UP
Wi N_LT NE_W DTH=0_ GWAT BR 9%
N M N_NECK_W DTH=0. 20 w0,
GATE NCDE=T 402.1 (Internal 10-ohm path 5
= from PVCC to VCO)
| PP5V_SOGPU P1VOP1V5 VCC ORI TI CAL
= M N_LI NE_ W DTH=0.5 MV
e e B Srees £ — Pseo
M NNECK_ W DTH=0. 2Mv PP5V_SOGPU VREF P1V5FB DRVH 4 Sl S426DN
ot ™ N N_LI NE_W DTF=0. 6V il PURPIC 12128
NNEGK W DTH=0. 5 o
GATE nooe — CRI TI CA PP1V5_GPU REG 7 100
12 s L9560 Vout = 1.503V
w007 PPIVO SOGPU PVCC 1. OUK 13A° 5. 6MOHM 8A MAX OUTPUT
(Y Y Y L: =
Vout = 1.003V C9530 * CRI Tl CAL LDz NC POVBOGS5T- SM F 500 KHz
CRI TI CAL 0. 1L s MIN L DOREF| SGND) °
0% ‘
3. 5A MAX QUTPUT L9510 SV, P1VOGPU VBST 17_|BooT1 BOOT2| 24 P1V5FB _VBST g CRITI CAL CRITI CAL
(@510 1imit7) 2, 2043, 0A MUV i fuerer Y9900 oure STRE | e e o cRIT oL 09560 1. _|* 9565 | COs66
- YT YLz BR/g&sy o — 561 220UF —~ —— 10UF —— 1000PF
f =24 LL 16 |PHASEL © PHASE2| 2 20T~ T 2%, T 5%
= 400 kHz N e N N_LI NE_W DTF=0. 6V A e SI S426DN 28V 2 2 2 28V
POVBO65T- SM M N_NEGK W DTH-0. oMM 18 |LGATEL Q LGATE2] 2 P1V5FB DRVL 4 PRk 12128 POLY. TANT 55 Jos ¢
SW TCH_NCDE=TI © ™M N_LI NE_W DTH=0. 6V < 1 CASE- B2- SM2 o
XW9515 9516 1 1 %5?]. O OTRE 10 JouTl 9 ouT2| 20 (=PP1VSER_SO_REG) M N_NECK_W DTH=0. 2MM pun
\TE NCDE-T]
v 1000PF —— L 3500F 14 |ENL v ENz| 27 GATE_NCDE=TRUE 3 )
: : o N N 2 levp 1 C9580 NBE
CRITI CA neo- 006 EOLY. TanT P1VOGPU VFB 1 |FB1 REFI N2|_= GPU P1V5 REFIN )
C9515 1 P1VOGPU TRI P 2 liim 1L vel s P1V5FB TRI P 2 OV J_ =
100F —— SKI P 603-1 =
-T- PLA - . —=9g | P1VSFB LL -
sV, \CE] NEAR=LD510. 1: 3mm 2 |EN_LDO REF_1 PP2V_SOGPU HPLV5 REF o M N LT NE_W DTH-0. 6V
e WINLLTRE W OTFEd ot W NREC W DTEEo: St XV@565
20 |SECFB POK1| 13 M N_NECK_W DTH=0 2M1 <Ra> SW TCH | =Tl M
o | e VAL TAGE=2V ol | PIVE GPU VSNS B T ) .\
= THRM PAD _GND _PGND R9585* 118K PLACE_NEARFL9S60. 2: Smm
116w
130K NELF
P1V0SO VSNS 3 q GPI FB
<Ra> sl = Vout = 2(Req/ (Ra+Req)) A s
NO STUFF 202
'R9520 9520 ‘
8. 66K 1
100PF —— R9562
Dow s "R9535 35382312 1 09585 <Rb> 78.7K
vt SOV, 75K X500 1
e cerm [ > 0. 1UF 1
2 202 1 ow S — 20% R9564 1 09561
i aow 1 2 2 v, 35.7k& L 570010F
. , 402 R w —— %0 CRI TI CAL
<Rb> Vout = 0.7V * (1 + Ra / Rb) el 2 20V 565
) = ol ®
R9521 (Rb should be between 10K and 100K) SSMBK15FV
20. 0K SO VESM HE
To6
i
, 402
GND_P1VOP1V5_SGND nS X,
M N_LI NE_W DTH=0. oMV FBVDD_ALTVO
o o7 [rmy—PLVOGRU EN Valacesoy 0o A < e

SYNC MASTER=K91 ERI C

SYNC DATE=10/08/2010

1VO GPU / 1V5 FB Power

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 "COMPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG

I NC.

Suppl y
D

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 95 OF 132
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8 7 6 5 4 3 2 1
prava 50 T GVUX CPLD LVDS Recei ver Term nati on

2wy Naom

>
o nson
3883,.558%
ouswn"Nanm
ENERBEEE
@B wRoNsNE
BHERET8Ea3

1/16W
i i e
. mm
CRECR? x LVDS IG A CK P R9650 100 1 2 e LVDS 1 G A CLK_N
109610 |1C9621 |1 C9622 |1 C9623 |1 C9624 |1 C9625 |1 C9626 |1 C9627 |1 C9628 |: C9629 VERCSS 3 a1 AN Ao b ppa e s LYDS 16 A CLK N s
0. 1UF 0 1UF" -0 1UF ¢ 1UF~ - ¢ 1UF L g 1UF L g 1UF -0 1UF -0 1UF —L ¢ 1UF w0 LVDS 1G A DATA P<O> RI022 100 1nAA/2 ghack ipaplagao eLsmn LVDS | G A DATA N<O> .o o o
Ci T T LW T TR TR TR T TH T = LVDS 1G A DATA P<l> [FBDE 100 InNANZ poace bpgpeuigo sbs LVDS |G A DATA N1 oo -
o=l o= o= GERv o=l o=l o=l Gm Gm Gm e s LVDS | G A DATA P<2> 100 1AAN 2 %ue‘% Mpap=Lagan cisom LVDS | G A DATA N<2> 4 5 o
L9621 war s LVDS |G B DATA P<0>  RI9654 100 1.4p 2 PLACE NEAR-1BG00 G2 sn LVDS | G B DATA N<O> 45 o7 52
R9(8‘10 J_ FERR 220- OHM e LVDS 1 G B DATA P<l> RIBDD 100 1 \AA/2 prac spgreingon aigom LVDS 1G B DATA N<1> 44
12 7% PPLV8_SO IAANZ PPl\N/8 S0 GVUX_R = PP3V3 SO_GMUX ULC VCCRLL : 24 e LVDS 1G B DATA P<2> KRYIBODL 300 1 2 B _ : LVDS | G B DATA N<2> ;4 o
22 20 17 v ) ~Z& T T4 _mm VAV e e S - —
18w M N RECW TS, 8o A Joermm 119631 R9660
M OF 1C9611 |1 C9612 [+ C9613 |1 C9614 |1 C9615 |1 C9616 [+ C9617 i 0 1UE orar e LVDS EG A CLK P 100 1AAN2 pace yeaseingoo 112 sl VDS EG A CLK N e
. 98.%1UF - 98.%1UF — 98.%1UF — 98.%1UF — (2)8%1UF - 98.%1UF - 98.%1UF o or o LVDS EG A DATA P<0> RIOOL 100 1 2 o . "L VDS_EG A_DATA_N<O0> 55 o7 o7
2 L%, 2 L%, 2 L%, 2 L%, 2 L%, 2 lov, 2 L%, o or e LVDS EG A DATA P<i1> RIBOZ 100 1 y or - L mLVDS EG A DATA N<1> 1447 o
402 402 402 402 402 402 402 o o175 _LVDS_EG A _DATA _P<2> RYBDS 100 1 \AA72 E‘;u‘lﬂf BEAR=LSG00 E15: 5 LVDS EG A DATA N<2> .04 or
oo w LVDS_EG B DATA P<0> R9664 1 2 - oL VDS_EG B_DATA_N<O0> 15 o7 o
= war 7 LVDS EG B DATA P<1> RIBOD 100 1 AN2 fé“’eé 5555666‘:5- B{%Eg gﬁgu.fﬁmLVDs EG B _DATA N<1> 44 ¢ o
PP1V2 SO o n LVDS EG B DATA P<2> RIBBDL 100 1 P - T mLVDS_EG B_DATA N<2> .4 o
707 6 0
- S| GNAL_MODEL=ENPTY PP3V3 SO
1%990F0 1 C91604 1 C9605 |1 C9606 |1 C9607 |[:C9608 | C9609 _,__ ~ % Re uire d F)u I I uns
T 3{9"’“U T %}"’VA’ o %‘iﬁ’lUF i %‘iﬁ’lUF . (%)8"6’1UF T (%)8"6’1UF (%)8"6’1UF = 0" q p
2% Be 2 G 2 G 2 g 2 g ? g —F o
[t = - [EG PWRSEQ EN RO684 1K 1, ,n 2
2% 15 pP3V3_S0 5% 17 20W V- 20T
P 1
ég §§ §§ = - o - < N o~ - o JTAG GMUX TDI R9685 10K 1/\/\/\/2 5% 17 20W  NMF 20T
G (3|35 2| 8 oS58 8]& 20|22 8|t ¢ & ITAG . RO686 10K
— N~—— — e s s o 1/\/\/\/2 5% 17 Z20W VF 20T
R9645! R9640 |. vee VoA 8 8 883 8 86 VI R9680 1K . ;
101Iu§ 190/K 573323108 JTAG | SP_TCK K14 |Tck 3 83888888 g g o 5% 1720W  MF 20T
1/ 20W 1/ 20W o JTAG GVUX_TDI 113 |TDI > > >>> > 3> > > > NO STUFF
201, M 201 o JTAG GMUX_TDO K13 |TDO oM T 9e R9O679*
2 o 10 _JTAG GMUX_TNB 112 | CRITI CAL B _ K
GMUX _TOE K2 |ToE SI LK_PART=GMX RST 1%?2\7
GMUX_CFGD K |creo U9600 bk,
XP25-5 =
NO STUFF | NO STUFF | e LCD BKLT EN [ [— conon —PT7A LVDS_B_DATA_P<0> o o7 =
R961%§ R96‘1(}K U @@ LCD BKLT_PWM o |PE7B pr7el_a3 LVDS B DATA N<O> o o o .
K O o v o LVDS DDC SEL EG  pu |esian proA_al__LVDS_B DATA P<1> - R q d Pulld
vy 2o o o2 LV EL_| PBL4B PT8B LVDS B DATA N<l> o equl re u owns
201, 201 |, o DP_MJX_EN N3 |PB15A( D) proaAl_cs  LVDS B DATA P<2> oD = o o 0s _DP_MUX_SEL_EG R9681 10K LAAA e
o o> o DP_MUX_SEL_EG M |pB15B prog|_as _ LVDS B_DATA N<2> o o o 5% TTZ0W M 20T
87 73 8 EG RESET L P5 |PB16A PT14Al_B6 EG PWRSEQ EN 87 1
o o P3VIGPU EN o lroies |2 PT148 GVOX_DEBUG RESET Lo, = LVDS DDC SEL 1 G RI682 10K snan 2y rrmom—r—or
o o7 o1 (oomp—GPUVCORE EN P6_|PB17A o 2 PT15A_A6 LVDS A CLK P oo o3 o7
- a0 87 86 P1VOGPU_EN MB_|PB17B § PT15B|_A7 LVDS A CLK N oD o o a7 ss _LVDS DDC SEL_EG R9683 10K : 2 __
8o &7 P1V5FB1V8GPU R EN P7_|PB18A PT16Al_C8 LVDS B CLK P OOTy 53 57 (Use open-drain PGOOD output to hold of f the start of the GPU PVRSEQ until lmiﬁlﬁé’rnai |1"szg\o’\6rceMi:s vazl(i)%i)
68 PE KREQ L PB18B( OD) PT168| LV B K_N 83 97 oo EG RESET L RO691 100K A
» coom—DP_CA DET_EG N7_|PB19A PT17A_A8 _ LVDS A DATA P<0> oD 5= o NN\ —s7%—TrZ0Ww— 20T
CRI TI CAL o 02 LCD_PWR_EN N8 |PB19B pr178_Bo __LVDS_A DATA N<O> o o 100K
319600 oo a0 0 vy LPC_AD<0> P |peo0n Prisa_ss VDS A DATA P<l> 0. = o7 o LCD BRLT PV RI693 100K 1A 2 —yrom—r—or
1909782 93 46 44 16 oAy LPC_AD<1> N9 _|PB20B prisel_cio LVDS A DATA N<1> oo = o
M RT-SM 93 46 1 16 o Ey—LPC_AD<2> P10 |pB26A PT1oAl_Blo LVDS A DATA P<2> oo o o
O— 05 46 s 16 LPC_AD<3> o lpecee | B Priogl_alo LVDS A DATA Ne<2> 001
GVUX_JTAG_CONN D 55 FRAVE L R D o
- 3 ol PP3V3 SO 4949,5053 53_ 56 09_01 73 720 44 39 oCEY P12 |PB27A 2 . —Pr20a_a11  GNI L
2 | JTAG GMUX_TDO # i & i # i 1 4 * 7o v = o r>—LECPLUS RESEL L PL3_jpe278 g| rreonm2 G w o _PLVSEBIVBGPU R EN
o 2 LPC CLK33M GVUX PB28A pr2sAl_B13  GN\D
pE JTAG GMUX_TDI IE—HX TNT & D
ole JTAG GMUX_TMS 45 4 0 < Pla PB28B | __PT28B AL3 o o7 0s _P1VOGPU EN
o2 0 o 1 LVDS | G B DATA P<2> g |ploA— —Proal_a14a DP_A_CA_DET 0 'R9674
ote JTAG | SP_TCK o 1023 55 o7 o o 18 LVDS | G B _DATA N<2> _ ® |pLos prog|_Bia _DP_HOTPLUG DET @m 0 w0 o7 s _GPUVOORE EN 4,7K
. PL6A < |pLea PROA LVDS_EG A_DATA_P<0> 70 07 07 s i
Ot—e . _TP_GMUX_PL6B 08 |pLeB Prop| D12 LVDS EG A DATA N<O> ermvoor o P3V3GPU EN R9673 2201
o o7 10 > LVDS_| G A DATA P<0> 1 |piva pr7Al D14 __LVDS EG A DATA P<1> - & 07 72 4,/K
L v o7 0 > LVDS | G A DATA N<O> £ |pi7s PR7B LVDS EG A DATA N<1> 06 o7 oY
= ooy LVDS | G A DATA P<1> » |pisa PREA LVDS EG A DATA P<2> 78 67 07 1R9672 2201
NO STUFF o er 2 (> LVDS | G A DATA N<1>  E3 |pios 2 9| presl F12 _LVDS EG A DATA N<2> oo o LCD PUR BN A
RO647! o o7 10 > LVDS | G A DATA P<2> 1 |pioa £ z PRoA LVDS_EG B DATA P<0> 70 a7 07 $oow
10K 92 57 18 [T LVDS | G A DATA N<2> aGl |pLoB PROB 4 LVDS EG B _DATA N<0O> 78 87 97 1 2201
1 28W 0 o7 1 LVDS_| G B_DATA_P<0> PL10A PRLOA LVDS_EG B_DATA P<1> . R9671
oM, % o7 10 > LVDS | G B DATA N<O> @ |piaoe PRL0B LVDS_EG B DATA N<1> . | RO678 S %%
w0 LVYDS | G B DATA P<1l> 2 |pi1a PRi1A H13 LVDS EG B DATA P<2> o 4.7K fg2ow
02 07 10 LVDS_| G B DATA N<1> PL11B PRL1B LVDS_EG B DATA N<2> 70 07 o7 17%0w 2201
o2 87 18 [T LVDS IGA CKZP Hl |PL12A pPri2Al_H1a LVDS EG A CLK P T 78 87 o7 201"
92 57 18 [T LVDS | G A CLK N H3 [PL12B prizgl J12 LVDS EG A CLK N 76 87 97 2
= » gy IP_LVDS_MIX_SEL_EG 1 |pLazA— PR 114 LVDS | G PANEL_PVR om0
TP_GVJX PL14B 13 |PL14B P4 pri4Bl_ M3 EG LCD PWR EN am e
= D GVIUX_RESET L K3 [PL15A g g proanl N14  LVDS | G BKL_ON am e e
s o7 s _GVIIX_VSYNC L2 |pL15B 5 o4 preaBl_N13  EG BKLT EN GMUX_S3_PD_GND
89 86 81 73 8 PM ALL_GPU PGOOD N1 _|PL25A g g B
7 PEX_CLKREQ L 72100 5
v _ , v v » —PEX_CLKREQ PLIPL2SB | 88 8 85 8 8 B B8 w201 so|seibetas PPV NO STUFE
(Tie/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) 5 o oooodao U‘ | 1R9
2238858283832 3¢ 675
ao 8 0 8 A0 R >4 9
1/16W
7168,00,5¢ 53,51 50,48 48 47 PP3V3 SO %l ddd249959Y 33 2462
CHBRPEBENRS NO STUFE
11R(§3K670 JTAG GVUX_TDI ., JTAG GMUX_TDO., J__ = SYNC NVASTER=KOL NARY SYNC_DATE=087 03/ 2010
Hoow G aphi cs MJUX ( GMUX
% 605 | D 605 | b
25 SSVBNBPORR | SSVBNIBRORR | ¥
GVUX_VSYNC 4 41 o scwsss_lk" scwsss_lk" ! d} Appl e Inc. D
4 =
®
ROG05 :[6¥ sk s[g* st s AL SYS PYRGD NOTI CE OF PROPRI ETARY PROPERTY:
lK E EHE H\EFOXMQTI ON_CONTAI NED HEREIN | S THE
% 56 7 25 10 10 7 _PP3V3_T29 LAAA2—T29 JTAG FET e POSESSOR AGREES 7O THE FaLLOWNG |~ '
1/520{§w | TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 96 OF 132
Il NOT TO REPRODUCE OR COPY I T
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6

393587 6
63 62 49 48

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
CRITI CAL RDS( ON) 43 nhm @. 5V
706 LOADI NG 0.715 A (EDP)
FDC638APZ_SBVE001
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 D
PPBUS G3H 1 2 PPBUS SO LCDBKLT FUSEB il 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 {\/A&N;X%\g’ g/wo 25 m i b ON THE SENSOR PAGE *LCD_BKLT_PWM SHOULD BE AVWAY FROM BOOST Cl RCUI T
porTen 15(?17K88 08782 - - 2 71 60 on 67 o4 sa 51 a6 1 22 0 7 o PPV SO PLACE_NEAR=L9701. 2: 3mm
2 ow & - bl Cﬁ Ti&iL CRI TI CAL
2402 3BUH OMCHV ngg}
LODBKIT EN DY PPBUS SW_BKL PPBUS SV LCDBKLT_PVR PLACE_NEAR=UB701. AS: 3mm PPVOUT SO LCDBKLT
1217AS ZSM
01§§: ?27[,"1—'3 e R_ TRUE RB16 60 %7%6 1 A ‘5
2
PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm CERM PLACE NEAR—D9701 2.5 _—
LCDBKLT_EN_L J_ PLACE_NEAR=D9701. 2: 3mm "
= PLACE_| NEA@Z?, T'I Pl R=5{9701. D1: 3nm = -
SSNBNZL?IZAP ! yl;%gg
& — == U
i ?fz ’ gﬁﬂ XV8720
mensss e o o PP3V3_ S0 = WLGPBKLT EB 1.6 52
oo m—LCD BKLT EN | ¢ CEEES e PLACE NEAR_U%?% 5 PLACE_NEAR=C9797. 1: 5mm
]%ég T
C
BKL VSY'\C_R M N NECK W DTH=0. 075 mm
25 > BKLT PLT RST L '\IO STUF_
9754 R9755 8T
2 %EW 2 %EW 1UF
=0 = EE
. VSY] Vi VDD O VLDO VI N
GMUX_VS J’S%HF 4‘5%%/ ﬁ){b .
1 || 2 BKL_FLTR o 25- BUMP- M CR( a1
VSYRG swo BKLT,_ PROD |
%1’? nglg, g BKL_FLER|riren  SWIE2 17
Rggss M N_NECK_W DTH=0. 075 nm | BKL | SETB3 |, ser UO.’ el A5 PLACE_NEAR=U9701. E5: 10mm 4 2> LED RETURN 1 .
e o ax 50 20 20 20 20y SVMBUS_PCH_CLK 1,95 AUy M NNECK_ W DTHEO. 075 BKL_FSETB4 |reer 2
357 v M N_NECK_W DTH=0. 075 nm BKL SCL Do o4
i mm =
oo e oy SMBUS_PCH_DAT g M N NEGCW D0 075 o BRL_SDA o1 o —  omif2 BRLLSEN BT P
Addr 0x58(W)/OX59(Rd)M:g E&t EI\\/lMﬁ; P our <E3§ §§L-_| s?r::l\m PLACE_NEAR=U9701. D5 10“‘"‘1Ag§ A LED RETURN 2 .
1 2
AN o EN out4 ) =
100 50 _PPBI W L KLT P ours| E2 LT SENS NGRS 0" i NGRS - 207 mm
o RORL [RII5  rrce socmadem AL S 0aar | el BREZTSERR —-
Y BKLT: PROD B
R9704 hw 01 0 4 88
53 % 5 E}é\/ | | D‘ D‘
oo LCD_BKLT_PWM: A 1462 9 928 PLACE_ NEAR-LO701. C5: 10mm 3 LED RETURN 3
% - - 120 'y - 120
Mibgw __l |:04 = | 3 2|2 mnBOTTOVI Mjbg nm
Tz g | _LED=22. 7TmA BKLT; PROD
g 1R 50
£ Fpwhe9. 62%&\7 } PLACEMENT_NOTE=Keep away flrom noi se nodes(E4, Al, A2, Bl, [B2 [pinl PLACE—NEAsz?OlﬁT?: 10mm LED REFUR_N 4
see spec for A CRECKS : OWBWW&/F_/EW CRECKS -20"mm
70
G\ID BKL SGND 1582 BKLT: PRCD
Al _0 ’ = Rg 21 —_—
I LED:369/ R et PLACE_NEAR=W9701. E2: 10mm 1 LED REI_URN 5
(EEPROM shoul d set EN_|I _RES=1) FRECR= 230" b - 230
_—-
BKLT: PRCD
322
PLACE_NEAR=W9701. E1: 10mm 1 2 LED REI'URN 6
FRECR- - 30" /: = 30"
—
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON = ORI AN DATE=0s 25200 A
103S0198 | @s fH N FLIM 1/16W 10. 2 OHM 0. 1, 0492RSW17, R9718, RI719 BKLT: ENG | 10.2 ohmresistors for current El H _W'_
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

d} Appl e I nc.
®
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89 87

89 87

89 87

71

81

86

87

GPU Rai |l Sequenci ng
0B Bh Ehe oI [ S0 RGeS 68! S Lo come
1) GPU 3.3V

2) GPUvcore

3) GPU_1.0V

4) GPU_1.8V; GDDR5 1.5/1.35V

P3V3GPU_EN

P3V3GPU_EN 89 87 71_ P3V3GPU_EN _
— VAKE_BASE=TRUE — 0D 7 o7 %0
GPUVCORE_EN 89 87 81 GPUVCORE_EN __ GPUVCORE_EN
= — VAKE_BASE=TRUE — 0D o o7 %0
P1VOGPU_EN 89 87 86 P1VOGPU_EN __ P1VOGPU_EN o6 57 89
— VAKE_BASE=TRUE — =g
PLACE_NEAR=U9500. 27: 7nm
P1V5FB1VBGPU R EN R9931
___ 89 s7P1V5FB1VBGPU_R EN 2O, e wPIVBFBLEN P1V5FB_EN 56 5
— VAKE_BASE=TRUE A E_BASE=TRUE —
o
R9932 Loy
A 2 402 s 71| P1VBGPU_EN P1V8GPU_EN
— 7 8o
1/510/60W
VE- LF 1 C9932
402 —— 0. 47UF 0. 47UF
PLACE_NEAR=U7880. 2: 7nm . 80% T, 2%
2 CERM X5R 2 CERM X5R
402 2
NO STUFF NO STUFF

EXT GPU PWRGD Pul | up

PLACE_NEAR=UB000. AHL1!

PM ALL GPU PGOOD

6: 7nm

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

89 87 86 81 73 5 [T
PM ALL GPU PGOOD

89 87 86 81 73 5 [T

PM_ALL_GPU_PGOOD
MAKE_BASE=TRUE

{0 & 73 81 86 67 89

29 25 24 23 22 20 19 17 7 &

PP3V3_S5

PCH SO PWRGD

NO STUFF
R9963

o8%68%033% 42 78%63%4 4l %o
17 16 12 7 5. _PP3V3_S0

20 19 18

23 22
45 41720 39 38
81 60 56 53
85 88 87 84

87 72

7
35'32 28 26 2
51 50 49 48 4
8382 79 72 7

it

83

1

2 23 TR ALL_SYS PWRGD

o O CPUI WP_PGOOD

PLACE_NEAR=U1800. p12: 7nm

SMC_DELAYED_PWRGD

a4 35

1 CQQU%O %02
1K
1/123/\7 2 8:%
LF %Ea\/l
2,
s 74LVC2COSGT
N SOT833
U99537 PM S0_PGOCD
2 08
74LVC2Q08GT
3 5 8 sorsss R9962
(99502 SYS_PVROK R 15X 2 PM PCH SYS PWROK oy 1
£ Slg o8 51{‘5’}4\/
4 o5

NO

STUFF
PLACE_NEAR=U1800. L22: 5. 54nm

— PM PCH PWROK 7 19 60

Unused PGOOD si gnal

89 66 _TP_DDRREG PGOCD

CPUI WP_AXG PGOCD Yan 4

TP_DDRREG PGOCD

MAKE_BASE=TRUE

89 71 _TP_P1V5S3RSO_RAMP_DONE

MAKE_BASE=TRUE

Yan LR

TP P1VSS3RSO RAMP DONE ¢y 71 89

SYNC MASTER=KO1 NARY SYNC_DATE=087 03/ 2010

Power Sequenci ng EG PCH SO
T

d} Appl e I nc.
®
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8

7

6

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
CoO—Dv_s2N PCl E_85D PClE DM _S2N P<3: 0>
O—DM_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 PClE DM _N2S N<3: 0>
O—EDL_DATA PCI E 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| GK PCIE DM _CLK100M CPU P
[ees S CIK PCIE 90D| GK PCIE DM _CLK100M CPU N
[ CPU 50S CPU_AGTL EDI _| NT
O—CRU BECl CPU 50S PClE CPU_PECI
CO—BMSWINC 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
O XDP_BDRESET | CPU 50S cPy | TP XDP_DBRESET L
O—XDE_PROY_| CPU 50S cPy | TP XDP_CPU PRDY_L
CO—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—BU GG CPU 50S cPy I TP CPU CFG<11..0>
»>—CRUCEG CPU 50S cPy I TP CPU CFG<17.. 16>
CO—CBU CATERR | CPU 50S CPU_AGITL 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 PM.IHRMIRIP_| CPU 50S CPU 8M L PM THRMIRI P_L
O—XE_AK CPU K PCOE 90D| QK PAE | TPCPU _C1 K100M P
O—XE_aK CPU K PCOE 90D| QK PAE | TPCPU _C1 K100M N
O—XDE_OK PCH K PCOE 90D| QK PAE | TPXDP_CI K100M P
O—XDE QK PCH K PCOE 90D| QK PAE | TPXDP_CL K100M N
O XP aKITp K PCOE 90D| QK PAE XDP_CPU CLK100M P
X aKITp K PCOE 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—eucawe CPU 27PAS CPU_COVP CPU_COMPO
O—X 10l CPU 50S cPy I TP XDP_CPU_TDI
X210 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—XDB_EPM CPU 50S cPy 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
[ 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
O CEUL 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
CDO—CPU_VCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE N
D CPU 27P4S CPU VCCSENSE | CPU VCC VAL SENSE P
[mrs 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>
[O—BM.DPRSLPVR CcPU 508 CPU_AGTL GFX_DPRSL PVR
[ CcPU 508 CPU_AGTI GFX_VR_EN
[ CPU 50S CPU_AGTL GEXI WP_| MON
[y PCl E_85D PClE PEG R2D P<7..0>
[ PCl E_85D PClE PEG R2D N<7.. 0>
CO—BEGRD PCl E_85D PClE PEG R2D C P<7..0>
[ PCl E_85D PClE PEG R2D C N<7.. 0>
[O—BEG 2R PCIE_85D PO E PEG D2R P<7..0>
[ PCl E_85D PClE PEG D2R N<7.. 0>
[ PCl E_85D PClE 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
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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 — Aok 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 oMM A 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> 611 26
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 405, VEM OMD MEM A_A<15..0> 1126
S— :': NEM A_OMD MEM 40S MEM QMDD MEM_A_BA<2. . 0> o
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 MEM 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 MEM A DQ BYTE2 MEM 50S MEM DATA NMEM A DQ<23. . 16> 61127
MEM. C =1.5:1_SPACI NG M CO—MEMA_DQ BYTE3 MEM 50S MEM DATA NMEM A DQ<31. . 24> 511 27
MEM_CND2NMVEM * =3: 1_SPACI NG ? O MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32> 611 26 27
" E— P O MEMA_DQ BYTES MEM 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> 11 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 DQS2 MEM 85D MVEM DOS MEM A _DQS N<2> 1127
_ _ O MEM A DGS3 MEM 85D MVEM DCS MEM A_DQS_P<3> 11 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 DQSE 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 QL 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 VEM 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 CNTL MEM 37S MEM CTRI MEM B CS L<3..0> 611 28
= e O MEMB ONTL 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—MEMEB aD MEM 40S NEM CMD MEM B _RAS L o120
- MEM B_CMD MEM 40S NEM CAVD 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 MEM 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 BYTF1 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> 611 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_DOSI 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 DGs4 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 NG VASTERCKRIS 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 PRIMARY GAP | DI FFPAI R NECK GAP NET_TYPE
DP_85D « ~00_OHMLDIFF| =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF ELECTRI CAL_CONSTRAINT_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_CHM DI FF
D2 AUX CH DP_85D Dspiaypert | DP 1 G AUX CH P 017 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 OO 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 OV 1GA QK LVDS 85D L VDS LVDS IG A LK P 18 87
4 R LS 1GA QK LVDS 85D LVDS LVDS IG A CLK N 18 87
LVDS 4 1_SPACI NG ? i TP, BOTTOM 4: 1_SPACI NG ? O LVDS 1 G A DATA LVDS 85D LVDS LVDS | G A DATA P<2..0> ;¢
. O LVDS 1G A DATA LVDS 85D LVDS LVDS | G A DATA N<2..0> 4
SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193 S _Lvns 16 A paras LvDs_asD Vo 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> ;¢4
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 ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z’{ : QATA*Hm*R?D QATA*QOD SATA SATA Hm mD C P 1o
_ - ON LAYER? kil F SATA_90D SATA SATA HDD R2D C N 16 a1
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_0HM SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE —37_01M_$E7> » ? T ATA 200 —— SATA DD F2D UF P °
SATA_50SE * =50_CHM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE e SATA_90D SATA SATA HDD R2D UF_N a
[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 ? D: 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 &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z’{
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD =STAI\DARI? _ oy BCH_SATAG_| CONP | saTa sose SATA Loovp | 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
CO—USB HUB1 Up USB_85D USB. USB HUB1_UP_P 18 24
e = D USB_85D USB USB_HUB1_UP_N 18 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 HUB? _UP USB_85D USB USB HUB2 UP P 18 24
UsB lstasansosio| =4 1_SPACI NG 2 UsB TOP, BOTTOM|  =4: 1_SPACI NG 2 D - USE_85D USE USB_HUB2_UP_N 1o 24
USE REl AS N 15 ML P O 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
O USB EXTC USB_85D USB. USB EXTC P o 2
[ USB_85D USB USB_EXTC N s 24
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 20 3
D USB_85D USB USB_BT_N 24 31
[CO—USB_TPAD USB_85D USB. USB_TPAD P 24 52
= USB_85D USB USB_TPAD N 24 52
O—UsB IR USB_85D USB USB IR P 24 43
[ USB 85D USB USB IR N 24 43
CO—PCHUSBRBIAS | PCH USB RBIAY USB RBIAS PCH USB RBI AS 18
[ZD—USB T29A USB_85D USB USB_T29A P s 24
— USB_85D USB USB_T29A N s 24

M ASTERoz W SYNC_DATE=08/ 09/ 2010
PCH Constraints 1
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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 o
LPC * 6 ML 2
CLK_LPC * 8 ML 2

SMBus I nterface Constraints

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

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

HD Audi o Interface Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | VeI GHT

HDA *

=2x_DI ELECTRI C 2

SI O Si gnal Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
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 | V&I GHT

CLK_SLOW * 8 ML 2

SPI Interface Constraints

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I 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_ERAMNE | L PC 50S LPC LPC FRAME L
O—LBC RESET | L PC 50S LPC LPCPLUS RESET L
[O—BCH LEC A KO CKIPC50S OKIPC LPC CLK33M SMC R
D 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 QK 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 K HDA_50S HDA HDA BIT_CLK
= HDA_50S HDA HDA BIT_CLK R
[O—HDA SYNC HDA_50S HDA HDA_SYNC
= HDA_50S HDA HDA_SYNC R
O—HDARST | HDA 50S HDA HDA RST R L
D HDA 50S HDA HDA RST L
[O—HbA SDINO HDA 50S HDA HDA SDI NO
[ HDA 50S HDA AUD SDI _R
DDA spauT HDA 50S HDA HDA SDOUT
D HDA 50S HDA HDA SDOUT_R
OO—SBLaK SPI _55S SPI SPI _CLK R
D 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
[ PCl E_85D PClE PCl E ENET_R2D P
[ PCl E_85D PClE PCl E ENET_R2D N
[O—BCLE ENET_R2D PCl E_85D PClE PCIE ENET_R2D C P
[ PCl E_85D PClE 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 PClE PCl E ENET_D2R C N
i PCl E_85D PClE PCl E AP_R2D P
[ PCl E_85D PClE 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
[OO—BCQE EWRD PCl E_85D PClE PCE FWR2D C P
[ PCl E_85D PClE PCILE FWR2D C N
[OO—BCE EWM®R PCl E_85D PCIE PCl E FW D2R P
[— PCl E_85D PClE PCl E FW D2R N
[ PCl E_85D PClE PCE FWD2R C P
[ PCl E_85D PClE 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 PCE 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 PAE PCH CLK100M SATA N
CcPU 508 QK POE PCH CLK14P3M REFCLK
[l CPU 50S AKPOE PCH CLK33M PCl | N
[O—BCLE G KI00M K PCE 90D G K POE PEG CLK100M P
D K PCOE 90D CIK PAE PEG CLK100M N

- A _ X . PCl E_ CLK100M ENET_P
[ K PCOE 90D CIK PAE PCl E_ CLK100M ENET_N
[CO—BCLE QLKI00M AP K PCE 90D CIK POE PCl E_ CLK100M AP_P
[ K PCE 90D ClIK POE PCl E_ CLK100M AP_N
CO—BCLE QLKI0OM EW K PCOE 90D CIK PAE 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>
[ POE_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 a6

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

e M ASTERoz W SYNC_DATE=08/ 09/ 2010
= PCH Constraints 2
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CAESAR |V (Ethernet) Constraints

Et her net Net

Properties

= NET_TVPE
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP -
_ ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
ENET. * = E = £ = £ = E =STANDARD =STANDARD
508 50_OHM S 50_OHM S 50_OHM S 50_OHM S s s e o Y BONG764 CLK25M XTALI
[ — ENET_50; ENET, BCV6764 CLK25M XTALO
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEI GHT [— ENET_50! ENET. ENET RESET L 32 36
ENET_3X * =3: 1_SPACI NG ? CO—aErwm ENET_100D ENET_NDI ENET _MDI_P<3..0> 36 37
[— ENET_100D ENET_NDI ENET_MDI_N<3..0> 36 37
SQURCE: Broadcom 5764- DS04- RDS Page 38
CR_DATA_AQ ENET_50; ENET_CR SDCONN_DATA_R<7.. 0>
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [—_-DaTA A0 ENET_50: ENET_CR SDCONN_CMD R 32
et R — o D —=-ax ENET_50! ENET_CR SDCONN _CLK R 22
-R =8%. CTRC T3 CR DATA_AQ ENET_50: ENET_CR SDCONN_DATA<7. . 0> 32 36
SQURCE: Attila Farkas Email - 8/2/10 [ID—=Data a0 ENET_S0 ENET_CR SDCONN_CVD 32 36
H SDCONN_CLK 32 36
CAESAR |V (Ethern PHY) Constrain CD—=ax ELELa SR
S (Et her net straints _ — ey ENET 50 ENET R SDOONN CLK R L a2
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM 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 ?
SQURCE: Broadcom 5764- DSO4- RDS Page 38
FireWre Interface Constraints FireWre Net Propertles
= NET_TYPE
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP -
— ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
FW 110D * - =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM_DI FF
V110 110_o Ol FF 0_CHM. 0_CHM. 0_OHM_ 0_OHM.| 0_OHM.| b0 1o, w1100 e NC FW)_TPAP 5 38 40
‘ [>—Ewen e Ew 1100 EwIe NC FW) TPAN 38 a0
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT EW PO_TPB EW 110D EW TP NC FW TPBP 6 38 40
FW TP . 3.1 SPACI NG - [ED—Eweo_tes Ew110D EW TP NC FW) TPBN 6 38 40
- - FWP1_TE Fw110D FwIp FW PORT1 TPA P 38 a0
[>—Ewer Ew 1100 EwIe FW PORT1 TPA N 28 40
. w110n fw e FW PORT1 TPB P 38 40
EwWPl_TER Ew 1100 EwIe FW PORT1 TPB N 20 40
Port 2 Not Used

SYNC _DATE=08/ 03/ 201d

ISYNC MASTER=K91 ERI C
TTILE

Et her net/ FW Constrai nts
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Di spl ayPort Signal Constraints T29/ DP Net Properties

NOTE: Di spl ayPort Physical / Spaci ng Constrai nts 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 AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP O—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 = e m Trome 1000 | Toamp T29_D2R C Nel> oo
PHYSI CAL_RULE_SET LAYER ALLON RQUTE |\ 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? VARV 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 spmuam oon | Toare mon | Toame DP SDRVA M P<3. . 1:2> .,
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE |\ \ MM LINE WOTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FEPAI R PRI MARY GAP | DI FFPAI R NECK GAP o ESRVA 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> o,
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 T29DP DP_A EXT_AUXCH N 84 85
SOURCE: Bill Cornelius’s T29 Routing Notes —=>_T2o e T2a0p_ 800 . T29 ROD P<2> _
D29 R T29DP_80D T290P T29_R2D N<2>
D129 RDa T29DP 80D T29DP T29_R2D P<3>
D I29 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>
D129 2R T29DP_100D T290P T29_D2R C P<2>
D29 R T29DP_100D T29DP T29_D2R _C N<2>
129 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
[ 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—D2_SDRVE M _EVEN T29DP 80D T290P DP_SDRVB_M__P<2..0: 2> o5
DD _SDRVE M _EVEN T29DP 80D T290P DP_SDRVB_M._N<2. . 0: 2> o5
CO—D2SDRVB M _ODD T29DP 80D T290P DP_SDRVB_M._P<3. . 1: 2>
CO—D2SDRVB 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
[ 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>
- D 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
D DP_85D DisPLAYPORT | DP.T29SNKO M. _C N<3..0> ¢4
[O—DR_T29SNKO M DP_85D DisPLAYPORT | DP.T29SNKO M. P<3. . 0> .
[CO—DR_T29SNKO_M DP_85D DisPLAYPORT | DP.T29SNKO M. N<3. . 0> .
= DP_85D pLspLAYPoRT | DP. T29SNKO_AUXCH C P 63378
[ 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 .
[ 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_T295NKI1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. P<3. . 0> .
CO—DR_T29SNKI M DP_85D DisPLAYPORT | DP.T29SNK1 M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C P 633 78
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C N 633 78
[O—DR_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 a3 47 84 T
O I29.SPl_aK T29 SPI_55S | T29 SpI T29_SPI _CLK 33 T29 CbnSt ral nt S
[O—I29 SPI_Mx 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.SPlL_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:
= 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 | SMBUS SMC BSA SCL =~ cwwees

_S[VH:‘?OQ SMB

. SMC._BSA SMBUS_SMC BSA_SDA
Vol . | SMB_50S SMB SMBUS_SMC_MGMI'_SCL
. SNC | . | SMB_50S SMB SMBUS_SMC_MGMT_SDA
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—CHER Csl 1TOl DI EEPAIR CHGR CSI _P
= 1TOl DI EEPAIR CHGR CsSlI _N
O—CHER €SO 1TOl DI EEPAIR CHGR CSO P
D 1TOl DI EEPAIR CHGR CSO N

6 44 47 62 63

a4 47 100

44 47 100

SYNC MASTER=K18 M._B

SYNC DATE=04/27/ 2010

TTILE

SMC Constraints

d} Appl e I nc.
®

P
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GDDR5 Frane Buffer Signal Constraints

N GDDR5 FB A Net Properties GDDR5 FB B 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 GAP NET_TYPE NET_TYPE
GDDR5_45R50SE * —50_OHM_SE =50_OHM_SE =50_OHM SE 12.7 MM =STANDARD =STANDARD ELECTRI CAL_OONSTRAINT_SET| mmson s ELECTRI CAL_OONSTRAINT_SET| mmson s
EB_A0_O K GDDR5_80D GDDR5_QI K FB_A0_CLK P 75 76 EB_BO_CIK GDDR5_80D GDDR5_QI K FB_BO_CLK P 5 77
GDDR5_45SE * —45_0HM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD g En A0 OLK aones,_8on coes ak | FB AO_CLK N 1576 g EB B0 QK GDORS_80D aes ak | FB BO CLK N -
GDDR5_80D * =80_GHM DI FF|  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF [o—EBAL aK GDDRS_80D GDDRS_ QLK ES ﬁ &ﬁ EI 75 76 CO—EB_BI_GK GDDRS_80D GDDRS_ QLK ES Ei &ﬁ EI 15 77
EB Al QK GDDRS_80D GODRS_Cl K 75 76 EB Bl A K GDDRS_80D GODRS_Cl K 75 77
= L AQ_ | GhoRs_45R50SE | aoors_avp | FB_AO_A<8. . 0> - g_:—:a:an:m:—m coprs_an | FB BO_A<8. . 0> 675 77
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D EB A1 CAMD 45R50SE 7(‘]\[) FB Al A<8 j O> o 75 76 . - 7(‘]\[) FB Bl A<8 j O> o 75 77
GDDR5_CLK * =5x_DI ELECTRI C 2 . AQ_( | GhoRs 45R50SE | aoors avp | FB AO_ABI L - O—EBBoaw | cooes asesose| coors avp | FB BO_ABI L 675 77
- — — ER_Al_CMD GDDRS_45RS0SE | cpors avp | FB A1 _ABIL L - CO—EBBL o | cooes asesose| cors ovp | FB Bl ABI L 675 77
GDDR5_CVD =2x_DI ELECTRI C ? = L AQ_ CGDDRS_45R50SE | GDDRS_Q\VD FB_AO_RAS L 5 76 CO—EBBo G | GDDRS 45R50SE | GDDRS OMD FB _BO_RAS L s 77
GDDR5_DATA * =3x_DI ELECTRI C 2 [o—EBAL_an GDDR5_45R50SE | coprs_avp | FB_ A1 _RAS L 7576 Co—EBBL o | cooes asesose | coors avp | FB Bl RAS L s 77
" — . AQ_ | coDrs_45ms0sE | aoors avp | FB AO_CAS L 75 76 —EBBo o | cooes asesose| coors avp | FB BO CAS L 7
GDORS_EDC =7x_DIELECTRI C ? OD>—EBAL_ Qb GDDR5_45R50SE | GDDRS_QWD FB_Al_CAS L 5 78 CO—EeBlLon | anoes 4sesoselaooes ovn | FB Bl CAS L 75 77
. . . L AQ_ | GDDR5 _45R50SE | GDDRS QWD FB_AO_WE L 5 76 OO—EBEL QD | GDDRS_45R50SE | GDDRS_CMVD FB _BO_WE L s 77
D gl tal Video Si gnal Constraints [O—EBAL QD GDDR5_45R50SE | GDDRS_CVD EB_A1_WE L 75 76 [O—EBEBL QD | GDDR5_45R50SE | GDDRS CMD EB_Bl1_WE L 75 77
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 3_AQ_¢ | GDDRS_45R50SE | GDDRS_CVD EB_AO_CKE_ L 75 76 Co—EBBoOGMD | GDDRS 45RS0SE | GDDRS_CMD EB_BO_CKE_L 75 77
DP_85D * —85_OHMLDI FF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF = FR:’“:O\'" m:ARRﬁOSF mim ES ﬁé gELL e o> kBBl GUDRa d5Ra0SE m—m EE Eé SS<ELL e
LVDS_85D * =85_OHM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF [o—EBAL_an GDDRS_45R50SE | aoors cvp | FB_A1_CS L 75 76 Bl | copRs_4srs0SE | aoors_avp | FB B1_CS L 15 77
[—EB_A0_EDD GDDRS_45SE GDDRS_EDC FB_AO_EDC<0> 67576 [O—FEB_BO0_ED GDDRS_45SE coprs_Epc | FB_BO_EDC<0> 675 77
oo == == [»—EB_A0_EDC] GDDRS_45SE GDDRS_EDC FB_AO_EDC<1> — [®—EB_B0_EDCI GDDRS_45SE coprs_Epc | FB_BO_EDC<1> 675 77
5> RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff _ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT @ FFLA(LFDC? 7455': 7Fr)(‘ FB AO Em<2> 75 76 FFLR(LFDC? 7455': 7Fr)(‘ FB BO Em<2> 75 77
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT | TOP, BOTTOM | =4x_DI ELECTRI C P > EB_A0_EDC3 GDDRS_45SE coors_Enc | FB_AO_EDC<3> 575 76 EB_BO_EDC3 GDDR5_45SE coors_enc | FB_BO_EDC<3> -
- — — EB_Al_EDOO GDDR5_45SE GDDRS_EDC FB_Al_EDC<0> 675 76 EB Bl _EDCD GDDRS_45SE GDDRS_EDC FB_B1_EDC<0> 675 77
LVDS =Sx_DIELECTRI C ? LVDS TOP, BOTTOM| =4x_DIELECTRI C ? % ER A1 _EDCI GDDRS_45SE GDDRS_EDC FB_Al1_EDC<1> — % ER B1_EDCI GDDRS_45SE coprs_EDc | FB Bl EDC<1> 675 77
LVDS intra-pair natching should be 0.127 nm Pairs should be within 0.508nm of entire channel . »—EBAL_EDC2 GDDR5_45SE GDDRS_EDC. FB_Al_EDC<2> 675 76 = —EB_B1_EDC2 GDDR5_45SE GDDRS_EDC. FB_Bl_EDC<2> 675 77
Di spl ayPort/TMDS intra-pair matching should be 0.127mm Inter-pair matching should be within 2.54cm Max Length 241.3nm [OO—EB AL EDC GDDR5_45SE GDDRS_EDC. FB _Al_EDC<3> 675 76 O—EB Bl EDC3 GDDR5_45SE GDDRS_EDC. FB Bl EDC<3> 675 77
DisplayPort AUX CH intra-pair matching should be 0.127mm  Max |ength 330.2mm . AQ_DBI _| | GDDR5_45SE coprs_pATA | FB_AO_DBI _L<0> - coors_pata | FB BO_DBI_L<0> 675 77
Max | ength of LVDS/DisplayPort/TVMDS traces: 13 inches. EB AQ DBl 11 GDDR5_45SE chors pata | FB_AO_DBI_L<1> 675 76 chors pata | FB_BO_DBI_L<1> 675 77
SOURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanily GPU DG 04202- 001-vO04. % EB AQ_ DBl 12 GDDR5_45SE chprs paTa | FB_AO_DBI _L<2> 675 76 GhDR5 DATA | FB _BO_DBl _L<2> 675 77
EB_AQ_DBI 13 GDDR5_45SE chors pata | FB_AO_DBI_L<3> 675 76 chors pata | FB_BO_DBI _L<3> 675 77
% EB Al DBl 10O GDDR5_45SE chors pata | FB A1 DBl _L<0> 675 76 chors pata | FB_B1_DBI _L<0> 675 77
o> EB Al DRI 11 GDDR5_45SE chors pata | FB A1 _DBI_L<1> 675 76 chors pata | FB_B1 _DBI_L<1> 5 75 77
C>—EBAL DRI 12 GDDR5_45SE conrs_pata | FB Al DBl L<2> 67576 _DBl_| conrs_patA | FB Bl DBl _L<2> R
[O—EBAL DAI_13 GDDR5_45SE coors_pata | FB_A1_DBI _L<3> — O—EBBI DA I3 GDDR5_45SE conrs_pata | FB Bl DBl _L<3> 675 77
[O—EB_A0_ WOl KO GDDR5_80D GDDRS_C\D FB_AO0_WCLK P<0> 675 78 [O—EB_BO_ WO KO GDDR5_80D GDDRS_C\D FB _BO_WCLK P<0> 675 77
[O—EB_AQ_ WL KO GDDRS_80D GDDRS_C\VD EFB_AO0_WCLK N<0O> 675 76 O —EB_B0 WO KO GDDRS_80D GDDRS_C\VD FB_BO_WCLK N<0O> 675 77
[CO—EB_AQ WO K] GDDRS_80D GDDRS_C\VD EB_AO_WCLK P<1> 675 76 [O—EB_B0 wa K GDDRS_80D GDDRS_C\VD FB_BO_WCLK P<1> 675 77
[—EB_A0 wa K GDDR5_80D GDDRS_CMD FB_AO0_WCLK N<1> 675 76 O —EBB0 WO K GDDR5_80D GDDRS_C\VD FB_BO_WCLK N<1> 675 77
[O—EB_AL_ Wi KO GDDR5_80D GDDRS_CMD FB_A1_WCLK P<0> — [O—EBBLWiKo GDDRS_80D coprs_avp | FB Bl WCLK P<0> 675 77
[O—EBAL WO KO GDDRS_80D GDDRS_C\VD EB_Al1_WCLK N<O> 675 76 CO—EBB1 Wi KO GDDRS_80D GDDRS_C\VD EB_B1_WCLK N<O> 675 77
[oO—EB_AL_vi K1 GDDR5_80D GDDRS_CMD FB_A1_WCLK P<1> — [O—EB_B1_ VO KI GDDRS_80D coprs_avp | FB Bl WCLK P<1> 675 77
[O—EB_AL_ VO K] GDDRS_80D GDDRS_CMD FB_A1_WCLK N<1> 675 76 OO —EBEBL Kl GDDR5_80D GDDRS_C\VD FB_Bl_WCLK N<1> 675 77
[O—EB_A0_DQ BYTEQ | GDDRS 45SE GooRs paTA | FB_AO_DO<7. . 0> 675 76 CO—EBBODQBYTFO | GDDRS 45SFE chors_pata | FB_BO_DO<7. . 0> 675 77
[O—EB_AQ_DQ BYTE1 | GDDRS_45SE chors pata | FB_AO0_DQ<15. . 8> 6 75 76 [CO—FEB_B0_DQ BYTE1 | GDDRS_45SE chors_pata | FB_BO_DO<15. . 8> 675 77
[O—EB_A0_DQ BYTE2 | GDDR5_45SE chors patA | FB_AO0_DQ<23. . 16> 6 75 76 [O—EB_B0_DQ BYTE? | GDDRS_45SE chors_pata | FB_BO_DO<23. . 16> 675 77
[O—EB_A0_DQ BYTE3 | GDDR5_45SE chors DatA | FB_AO0_DQ<31. . 24> 75 76 [O—FEB_B0_DQ BYTE3 | GDDRS_45SE chors _pata | FB_BO_DO<31. . 24> 575 77
[O—EBALDQEYTEQ | GDDRS 45SE copRs_pATA | FB_Al_DOX7. . 0> 675 76 CO—EBBIDQBYTED | GDDRS 45SE coors_paTa | FB_Bl_DOQX7. . 0> PR
[O—EB_AL_DQ BYTE1 | GDDR5_45SE chors DatA | FB_A1_DQ<15. . 8> 675 76 OO EBBLDQBYTEL | GDDRS 45SE chbrs DATA | FB _Bl_DQ<15. . 8> 6 75 77
[O—EBALDQEYTE2 | GRS 45SE coprs_DATA | FB_Al_DO<23. . 16> 675 76 CO—EBBIDQBYIE2 | GDDRS 45SE conrs_paTa | FB_Bl_DQ<23. . 16> JR
[O—EBALDQEYTEZ | GDDRS 45SE coprs_DATA | FB_A1_DO<31. . 24> 675 76 CO—EBBIDQBYIER | GDDORS 45SE conrs_paTa | FB Bl _DQ<31. . 24> PR
Co—EBABRESET CGDDR5_45R50SE | GDDRS_CMD FB_RESET L 75 76 77
MUXGFX Net Properties Wi stler Net Properties
ELECTRI CAL_CONSTRAI NT_SET Prrs AL sonains ELECTRI CAL_CONSTRAI NT_SET Prrs AL sencins
ODo—L\s A QK LVDS_85D LVDS LVDS A CLK P o o7 U a K7y AK SloNs5S| aK Slow GPU_CLK27M 25 79
[O—Ls A dK LVDS 85D LVDS LVDS A CLK N 83 87 O—cRu a KoM QK SIONS5S| QK SLOW GPU_CLK100M 8 79
[O—L\VDS_A DATA LVDS 85D L\VDS LVDS A DATA P<2..0> 83 87 OO—LDS EGA QK LVDS_85D LVDS LVDS EG A CLK P 8 87
[O—L\DS A DATA LVDS_85D LVDS LVDS A DATA N<2..0> 83 87 CO—LDS EGA QK LVDS_85D LVDS LVDS EG A CLK N 78 87
D—L\Ds B aK LVDS_85D LVDS LVDS B CLK P 63 87 O L\VDS_EG A DATA LVDS 85D LVDS LVDS EG A DATA P<2..0> 44
OD—L\Ds B aK LVDS_85D L\VDS LVDS B CLK N 03 87 O L\VDS_EG A_DATA LVDS 85D LVDS LVDS EG A DATA N<2..0> 54
[O—L\DS_B_DATA LVDS 85D LVDS LVDS B DATA P<2..0> 83 87 CO—L\DS_EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA P<3> ., 5
[O—L\VDS B DATA LVDS 85D LVDS LVDS B _DATA N<2..0> o 67 [CO—LVDS_EG A DATA3 LVDS_85D LVDS NC LVDS EG A DATA N<3> ;1
LVDS _EG B_DATA LVDS 85D LVDS LVDS EG B DATA P<2..0> 4,4
[ — LVOS_850 VDS tx% %m ﬁ &ﬁ E z o o2 g LVDS EG B DATA LVDS_85D L\VDS LVDS_EG B DATA N<2.. 0> 4
= LVDS 850 VDS o 02 LVDS EG B DATA3 LVDS 85D LVDS NC LVDS EG B _DATA P<3> ,
= LVOS_850 VDS LVDS CONN B CLK F P o2 =2 LVDS EG B DATA3 LVDS 85D LVDS NC LVDS EG B DATA N<3>
i LVDS 85D LVDS LVDS CONN B CLK F_N 6 82 [ — =B t .
[ LVDS 85D LVDS LVDS _CONN A CLK P 62 83 oM DP_85D pisplAYPORT | DPEXTA ML_C P<3..0> 78 84
D LVDS 85D LVDS LVDS _CONN_ A CLK N 62 83 [ DP_85D pisplAYPORT | DPEXTA ML_C N<3..0> 78 84
F— LVDS 85D LVDS LVDS_CONN_A DATA P<2..0> s ss CO—De_AUX_CH DP_85D pispLayPorT | DPEXTA AUXCH C P 03 84
- LVDS 85D LVDS LVDS CONN A DATA N<2..0> 6525 f— DP_85D pispLayport | DPEXTA AUXCH C N 83 84
= LVDS_85D LVDS LVDS CONN B CLK P 82 83 O DR AUX_CH DP_85D pspLayport | DPEG AUXCH P 878 83
[— LVDS 85D LVDS LVDS_CONN B_CLK N 82 83 [ DP_85D pispLayport | DPEG AUXCH N s 78 83
= LVDS 85D LVDS LVDS_CONN_B_DATA P<2..0> 6528
[ LVDS_85D LVDS LVDS CONN B DATA N<2..0> 6528
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ALON ROTE === K91 Specific Net Properties K91 Specific Net Properties
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
CN LAYER? i 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 * =11 D FRPAI R =55_OHM_SE =55_OHM_SE =55_OHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R = e 1000 e ENETOONN N<3. . 0> .
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
ENSE_ DI FEPAIR 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——SeNse D eEPAlR THERM 1T THERM CPU_THERMD P o 50 [>—PCLE CLKIOOM AP K PCE 90D | QK PAE PCl E CLK100M AP_CONN P 6 a1
SPAG NG RULE. SET AvER LI NE-TO LI NE SPAGI NG o NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET = THERML1TQI THERM CPU THERMD N s 50 i K PCE 90D | QK PAE PCl E_ CLK100M AP_CONN N 6 31
i ' M 5 n O [O——sese neeeae TeERM 1TOL TeERM GPUTHVENS D P s0 s 1TQl_ DI EEPAI CHGR CSI _R P &
SENSE . —2:1_SPACI NG - U N G\D_P2WM = R TreRy GPUTHVBENS D N © = 1TOL_DLEEPAI CHGR CSI_R N -
THERM . —2. 1 SPACI NG L CPU_VCCSENSE G\D * GND_P2MM [ — ENSE_DI EEPAI R THERM 1TQ1 THERM GPU TDI ODE P 50 78 D 1TO1_DI EEPAL CHGR CSO R P 49 03
— — [ — THERM 1TOL THERY GPU TDI ODE N 50 78 [ 1TO1_Di EEPAL CHGR CSO R N 9 63
AUDI O * =2:1_SPACI NG ? [CO——SEMSEDUEERALR ENSE_1TCn ENSE VCCSASO_CS P 48 64 O (USB_EXTA) USE 85D use USB2 EXTA MUXED P a2
[ ENSE_1TO1 ENSE VCCSASO_CS N 48 64 O (USB_EXTA) USB_85D UsE USB2 EXTA MUXED N a2
[O-——seMsE DiEepAlR ENSE_1TQ1 ENSE VCCSAI SNS R P 8 [ (USB_EXTA) USB_gsn s UsSB2_LT1 P o a2
— [ — ENSE_1TO1 ENSE VCCSAI SNS R N a8 O (USB_EXTA) UsB_8sD use 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
J 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
CONN 5 MLS N == [O——sesenieepalR ENSE_1TQ1 ENSE CPUVCCI OS0_CS P 8 69
— ENET_MDI aw GND_P2MM NeE 17on e CPUVCCI 0S0 CS N 18 6
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT [ — ENSE_DI EEPAI R ENSE_1TQL ENSE CPUVCCIO SNS R P a8 [ USB. 850 usB CONN_USB2 BT P 6
— s [— ENSE_1TO1 ENSE CPUVCCI O SNS R N 48 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
e [O——sese neeeae ENSE 1TOH ENSE GPUI SENS N 1 =t . s o a
CLK_PCIE [eXs) * GND_P2MWM [— ENSE_1TQ1 ENSE GPUI SENS P 48 [ USB_8sD usa. USB LT2 N 6 a2
— 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——seMsEDEERAIR ENSE_1TQ1 ENSE | SNS Al RPORT N o8
R I SNS Al RPORT N
GND_P2MM 020 vn 1000 usB G\D * G\D_P2MM = ENSELTOL ENSE o [crzY DI Q DI EEPAIR DI O EE oo} SSM375L P 59
— - - ENSE_Di EEPALR 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 o8 =
— — - CD—ADQDERAR LD DI EE. ool SSMP375R P 59
== [D——sense D eepAlR ENSE_1TQ1 ENSE I SNS Al RPORT R N 100
T SATA SB_PONER * PWR_P2MM [merioS DI O EE oo} SSMP375R N 59
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET - — = ENSE_1TQ1 ENSE I SNS AIRPORT R P 100 N - . <SMP375S P
— LD Q DI EEPAIR LDl CDIEE o
T usB SB_PONER * PWR_P2MV = ENSE_DI EEPAI R ENSE_1TQL ENSE | SNS HDD N = o9
MEM CLK G\D * GND_P2MM - - Dl ODI EE W hel SSMP375S N 59
— — = ENSE 1701 Ense | SNS HDD P =
MEM_CVD G\D * GND_P2MM > ENSE_DI EEPAI R ENSE_1TQ1 ENSE I SNS HDD R N 100
p— o N [V = ENSE_1TQ1 ENSE ISNS HDD R P 100
vem et b o NM _ [ZED>——SENSE DLEERALR ENSE_1TC1 ENSE I SNS LCDBKLT N
VEM DATA bk . G0 Pzm NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = ENSELIaL ERSE LSNS LCDBKLT P
- - - — — > = - EA ~RULESET [ED——sese neeeae ENSE 2TCn ENsE I SNS _ODD N Oo—seK ar DI EEPALR AUDI O SPKRCONN L_OUT_P 659 60
i < P Lvos o - P2 = ene 10 enee LSNS oD P = D EEPAIR ADO SPKRCONN_L_QUT_N R
[O——sexse neeea e ENSE 1T ENSE ISNS ODD R N 100 D—sekaur DI EEPAI R AUDIL O SPKRCONN R QUT P 6 59 60
_ [ ENSE 1701 ENSE I SNS CDD R P 100 D 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 W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [D——seNseneepAlR ENSE 1T ENSE I SNS PP1VO_SOGPU P, o—seKaur 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 ENSE L SNS PPIVO SOGPUR 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_DIEERALE. ENSE 100 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_DIEERALE. ENSE 100 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 [ LB 85D usa USB_TPAD R P 52
CPU 27P4S BOTTOM 0.23 MM 100 ML - ENSE_1TQ1 ENSE PP1V5 SOGPU N F— \LSE_ 850, s USB TPAD R N -
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ENSE_DIEERALE. ENSE 100 ENSE PPIVS SOGPUR P 100
e a1on neE PP1V5 SOGPU R N 100
ENSE_ DI FEPAIR ENSE_1TQ1 ENSE CPUI MVP_| SNS1G P 49 68
ENSE_1TQ1 ENSE CPUI MVP_| SNS1G N 49 68 [ - B_PONER PP3V3 S5 35,°%7°%0"%0 22735343530 30
ENSE_DI FEPALR ENSE_1TCn ENSE CPU MVP_| SNS1G R P . = o poR PP3V3_SO o T e e e
ENSE_1TC1 ENSE CPU WP _1 SNS1G R N a9 [— B_PONR PP1V5 S3RS0 7982 B3 B4 B7 88 89
ENSE_DI FEPALR ENSE_1TCH EnsE I SNS HS OTHER P w0 @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
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
- "' D LD Q DI EEPALR DI Ol EE Wsie) AUD LOL R P 56 59
CLK_PCI E_90D BGA 100_DI FF_BGA
— — - - D DI Ol EE Wsie) AUD LOL R N 56 59
ED—Aponeeas Do EE Do AD LR L P 56 50
- - AD L2 L N
Menory Constrai nt Rel axations O manmms - oo AD L2 B P e
SYNC MASTER=K18 M._B SYNC DATE=04/27/ 2010
D 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. ED—ADoneear Weresi=s o AUD SPKRAMP LIN P so H H H OO H
T D WeRer W= W el AUD SPKRAMP LIN N 59 Pr OJ eCt SpeCI f I C nSt ral nt S
PHYSI CAL_RULE_SET LAYER ALLON RQUTE | 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? i ED-—anonceeas o oo e Do AUD_SPKRAMP RIN P 5o D
VEM 72D BoTTOM 0.127 My 6.35 W = \orcoee ‘0o AUD SPKRAMVP RIN N s Appl e Inc.
e = LD Q DI EEPALR DI Ol EE Wsie) AUD_SPKRAMP_SUBI N P 59 ®
VEM 85D e orw 635 W ey vorcrvee oo AUD_SPKRAMP_SUBI N N s
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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 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 - 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 | M NIMUM 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 ALONBHTE | 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%JTE 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 | M NIMUM 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 M 0.120 W1 0.120 W1
80_OHM DI FF 1SL2, 1SL11 Y 0.105 Mv 0.105 M 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 | M NIMUM 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 | M NIMUM 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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DEBUGRDADC103 DEBUGRDlO
LCD BKLT Vol n
LCD BKLT Current Sense ol tage Sense PP5V_S3 10 PP5V_S5_DEBUG_ADC_AVDD_FI LT PP5V_S5_DEBUG_ADC_DVDD_FI LT 10  PP5V_S3
100 81 71 66 65 45 43 42 41 31 29 7 6 1 /\/\/\/2 - - o T - - /\/\/\/2 6 7 29 31 41 42 43 45§65 66
X\/DlSO M N_NEGK_W DTH=0. 25MV . b 71 81100
100 81 71 66 65 45 43 42 41 31 29 7 5 _PPSV_S3 DEBUG S M NN M N_NECK W OTH=0. 25Mu %
ADC ” VelTAGE v
1 CD144 PPVOUT_SO_LCDBKLT s R 0 LCDBKLT XW M LF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC M LF
0. 1UF mmae_—— 1§ 2VAT SO - 1 CD100 1 CD101 1 CD102 1 CD103
—— 200% DEBUG ADC —/—0.1UF 10UF ——0.1UF —— 10UF
DEBUG ADC |2 cer 1 iy [, v Y T, i T, 2%
" s RD156 ° & Sen > & 2 Sed
EDP Current: 0.715A L iM PLACE_NEAR=UD100. 5: 5mm 402 603 402 603
+ PLACE_NEAR=UD100. 22: 5| 1%
B UDL20 |Ec i Fois L 1
5402
TP I SNS LCDBKLT N I NA214 4.53K L AVDD _ DVDD 1
XWD15 slin  SCIO oUT |8 LOOBKLT 1oUT 1 ARA . ADCCHO 100 CUT_S0_LCDBKLT_DI = 5100 DEBUG. = D
,1% DEBUG_ADC LTe2309 R%JéOl PLACE_NEAR=U4900. F1: 10nm
1718w >
TP ISNS LCOBKLT P 4N+ REF[ L M LF 'RD157 100 ADC._CHO 22 |CHO N ADO|_14 2 SMBUS_SMC_MGMT_SDA CED 4 47 %
46. 4K 100 ADG_CH1 23 |CHL ADL 5%
D DEBUG_ADC 1% ADG ” DEBUG_ADC 6w DEBUG_ADC
5 PPBUS SW LCDBKLT PVR 1 CDL45 i 100 ADC R o 202 RD102
o 0. 22UF , 402 101 100ADC CH3 1cH3 SDA| - 33 PLACE_NEAR=U4900. E4: 10mm
. PLACE_NEAR=UD100. 22: 5 NN\ ———
GAIN: 100X 2 20%, - mm PLACE_NEAR=UBLOO. 5: 5mm 100 ADC_CH4 2 |lcHa SCL| 16 _ADC SCL 1 2 SMBUS _SMC_MGMT_SCL T 44 a7 96
pris 100 ADC._CHS 3 lcHs 5%
1/16W
= DI VIDER ~ 1/22 100 ADC_CHG 4 |cHe VREF| 7 ADC._VREE M- L
100 ADC_CH? s |cHr
. REFCOVP|_8 ADC_REFCQVP.
OOV DEBUG_ADC DEBUG_ADC
| 2C ADDRESS: 0X10 / OX11 — G\D TR _i nglU?:4 1 903&:05
ADC RANGE: 0OV TO 4. 096V EEEEEE R P %gv éu?’v
LSB: 0.001V 2 & 2 Sem _—
402 603
Al RPORT Current Sense L
100 81 71 66 65 45 43 42 41 31 20 7 o _PPBV_S3 - 100 81 71 66 65 45 43 42 41 31 20 7 6 _PPSV_S3 DEBUG_ADC
N _ADC ODD Current Sense 1 CD151
CD130 Sense Resistor 0.005 Chm 0. 1UF
DEBUG ADC Qi F EDP Current: 1.8A DEBUG_ADC T3
Sense Resistor 0.005 Chm - 2 B RD151 pra
FOP Qurrent: 1 00A RzD:sL13K0 o TP_ISNS ODD P LA, ISNS OD R P
O TP ISNS AIRPORT P 1 A > s | SNS Al RPORT R P DEBUG PLACE_NEAR=UDL00. 1: 5mm [ ms o DGE)LiGZ[GDC PLACE_NEAR=UDL00. 1: 5mm
% = NOSTUFF
LA s - DEBUG_ADG i e RDL55 C
8
Rt R o RD134 02 1 AN . 226K
9 226K 1 DD | OUT 1 2 . fore)
BEBUG ADC *\ 1 | SNS Al RPORT [ out 1 ,23%K 5 oADC CH? 100 DEBUG ADC ) v ADC, 100 101
= - 5 1%
— 2| V- 1% - 1/16W NOSTUFF
RD131 e, ey DEBUG_ADC Dirre 2 GaN 226X Mo 1 CD150
- 1 CD: TP | oob N 1 2 1 oD R N
O TP ISNS AIRPORT N s 261K, os | SNS Al RPORT R N i 02 5 zlu:’;l ™ SNS oo LSNS 2, 2UF
1% 10% 1/110/snw PLACE_NEAR=UD100. 1: 5rmm , 6.3V
1/ 16W 2 8.3V MF-LF X5R
ME-LF X5R 402 402
402 402 DERy DEBUG_ADC =
GAIN: 383X PLACE_NEAR=UD100. 24: 5nm o
DERUG_ADC DEBUG_ADCL. RD153 RD154 =
RD132 RD133 = M 1M -
1M 1M s som ey M N 2 sow wasae]
1% 1 2 = 1/ 16w
1/16W MF-LF 1%
ME-LF 1% 402 1/16W
402 1/ 16W 2 M- LF
2 Veer 402 e
|S! GNAL_MCDEL=EMPTY 02 SI GNAL_MCDEL=ENPTY
GPU 1.0V Current Sense
HDD Current Sense
EDP Current: 2.846A DEBUG DEBUG_ADC
a6 7 P1VO_SOGPU > ADC PLACE_NEAR=UDL00. 2: 8mm Sense Resistor 0.005 Ghm ~
EDP Current: 1.2A
IEDZZL 24K0 DEBUG_ADC e R;Dg'z? KO
N 2 y
XWD145 2 _TP_ISNS PP1VO SOGPU P - c PP1VO SOGPU R P s RD144 [} TP I SNS HDD P 1 2 98 | SNS HDD R P PLACE_NEAR=UDL00. 3: Srmm
1% 226K 1% DEBUG_ADC
SM 1/ 16W 1vo Geu taur 1 2 100 1/ 16W 2
VE-LF VE-LF
TP I SNS PP1VO SOGPU 02 6 106 202 RD164
— 'ADC 116w 1 CD; 226K
: DEBUG. i 5 21‘}:2 I SNS_HDD | QUT 1 228K , o ADC_CHE 100 B
0_SOGPU | SNS RoLL o 1%, DEBUG ADC peeue A e N
PPLV U | X > /
80 78 74 73 7 1 422K, | sns|ppivo socel R N 2 s RlePKl aew . DEBJL-JZEE)ADC
) 402 CD:
13 PLACE_NEAR=UD100. 2: 8mm TP I SNS HDD N 1 39K, 9 | SNS HDD R N GAIN: 340X ©
116w ™ 2. 2UF
ME- LF 1% 10%
402 DEBUG DEBUG_ADC 1/ 16w 2 G
RD142 RD143 = M5 PLACE_NEAR=UD100. 3: 5mm 402
M LM, sow masmery . DEBUG_ADC
19
Haow MV RD162 RD163 =
2402 yasw M LA IM L saw o
402 1/ 16W
5 cvaL_ncomL zewTY MR 1%
i 402 1/ 16W
GAIN: 237X 2 fr it
402
R
—
GPU 1.8V Current Sense
100 81 71 66 65 45 43 42 41 31 29 7 6 _PPSV_S3
EDP Cul it 2. 4065A ! CD180
rren 0. 14
s PPIVE GPUI EPX DEBUG 0. IUDEBUG_ADC 1.5V FB Current Sense
) DEBUG_ADC L ADC uD180 2 v EDP Qurrent: 7.8A
X Fflss: s OPA2333 402 PLACE_NEAR=UD. 23: 5nm 86 7 PP1V5_GPU REG DEBUG_ADC up180
1 2 N RD191 o
XV\D]_%G TP_PP1V8_SOGPU P o8 PP1V8 SOGPU R P 5 + B, = | asax RD181 . CPA2333 PLACE_NEAR=UDL00. 4: 5mm
M [g 1 ow EQE-REULAL_ZNAAN ~—e——A2CCL ooy 200 1 _ TP PPI1V5 SOGPU P 1 N AK - s PPIVS SOGPU R P3|, oen RD185
> k" - % X180 i L e sowuiar AR soc os ————— A
RD188 ey, e 1 cms2 M [8 yaew /\/‘\u/\/ ’ oD 0 Sc =000/ 2010
o 0. 2208 iew
PPIVE SOGPU | SNS TP PPIVE SOGPUN 1 NRK 2 | PPIVB SOGRU R N DEBUG_ADC =" DEBUG_ADC z FO162 e cp181 DEBUG SENSORS AND ADC
80 78 74 7 ¢oOTpLPLVE SOGPU TSNS | - 2 e - & ADC 0. 22UF
16w — TP _PP1V5 SOGPU N_i A AN os| PP1VE_SOGR DEBUG.. . DEBUG ADC
ME-LE 1 PLACE_NEAR=UD. 23: 5nm 77 76 75 74 7 PP1V! | Gain: 130x 2 S D
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CPURI PPLE_ENG

LD300"
FERR- 120- OHM 0. 3A
o 67 64 59 51 49,0y 22,07 5 PPEV_SO LYY Y L2 . PPSV SO RMC FLT
0402 M N_NECK_W DTH=0. 2 MV
| PPLE_E A
PLAGE NEAPCRDB05. 1 SV l@w' PeLE ERG"
PLACE_NEAR=CD310. 1: 2MM = 1
0 CD310 TOUF
S 10F ~ %,
PPV E. 2 1 PPV E. RI 112 Vo E SERM SR CP%&F&%_ENG
M N_LINE W DTH=0. 6 MV 10% 0. 2
M N’NEOYW DTH=0.2 MM 16V - 1 . 5
VOLTAGE=T. 1V XBR — 1
CP! Pl ENG 402 10/'11606\/
100 402
22 20 17 16,18 1312 19,07 5 PPLVOS SO 1 2 PP1VO5 SO_RMC R CPURI PPLE_ENG
5% M N_NECK_W DTH=0. 2 MVl DD300
1/ 16W VOLTAGE=TI. 05V SOD- 523
M- LF
402 1 I|>‘|L2
BAT54XV2T1
CPURI PPLE_ENG CPURI PPLE_ENG CHURI PPLE_ENG CPURI PPLE_ENG
CD304 :| RD301* *RD303 1'% 1U'Q
TopE —— 3K 39K 9%
mwﬁ}%? 2 Y iﬁ‘ZNQ j%;aw T 2 XR | CPUR| PPLE_ENG
UD300 CPURI PPLE_ENG CPURI PPLE_ENG
= 1V05_S0 RNC—NB' |\£ TRUE i+ : g§2365 SCD. 523
= ) = V-
S B53es 1 OQWP CPU VCORE RMC 1 ﬁ 2 CPU_VCORE RMC P s
10. 2 - -
1 2 CPU VJORE RMC DIV 2| V- BAT54XV2T1
/\Dz\lé\h/_mil'E TS TRUE f
CPURI PPLE_ENG QPURI PPLE_ENG 1zew ’-%%%?%E—M _
RD302* 'RD304 402 -
CPURI PPLE_ENG 11K 1. 0K
0. 1% 0. 1%
05 1 1/16W _:IljFlGW
0 1}‘";“:: 4022 2402 1
}é‘;ﬁ 2 CPURI PPLE_ENG -~ CPURI PPLE_ENG
402-1 PLACE_NEﬁ%%%Q;. 1: 5MWM RD308
L 10 ARK 2
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1/ 16W M- LF
M- LF 402
402
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