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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 HYBRI 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: Wl STLER, FB_1G_HYNI X, VRAM DVP1, VRAM DVPO, EEEE: DL8
639- 1976 PCBA, MLB, K91F, DL88 91_COVMON, 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 HYBRI D, CPU: 2_3GHZ, GPU; WHl STLER, FB_1G_SAVBUNG, VRAM DVPO, EEEE: DL81
639- 1954 PCBA, MLB, K91F, DL7T K91_COVVDN, 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: DHMA
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_COVVON 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_COMMONZ2

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 Gl _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

Mbdul 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 1C, 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, BDB2HIBS uU1800 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 us0ooo CRI TI CAL GPU: SEYMOUR
33850945 1 1 C, ASSP, LI GHTRI DGE, S LHAJ, PRQ FCBGA, 15X15M u3600 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 1C, ASIC, GBI T ETHNET&SD CTRLR. 686 GFNBXS, AD U3900 CRI TI CAL ENET_SD: A0
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, UBS50 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_SAVBUNG
33350572 4 1 C, SGRAM GDDRS, 64MK32, 3. 6GBPS, M DI E, HF 18400, UB450, UB500, UBS50 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
353583055 1 1'C, 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 UGLUE_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 ENETROM_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 Tl CAL ENETROM_PROG EVT
341S3096 1 1'C, ENET ROM 1MBI T, DVT, PVT, K90i / K91x u3990 CRI Tl 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: DG56
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 Programmables - All Buil ds
(Alternate) (Primary)
PART NNBER | pLTERWATE FOR] B G o e oes | coments: 34152830 1 |G, CPLD, 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 Pros
15550457 | 15550329 ALL MAG LAYERS ALT TO MURATA| 33550777 1 | eerra st AL B, S 13690 R T CAL oo BLAN
85352805 | 35352603 ALL Fairehiid wafer option 34153128 1 1 G, PROGRVD, LPC1112A, T29 PORT NCU, PVT, HVGRNZS 9330 CRI Tl CAL T29MOU: PROG
12850264 12850257 ALL Sanyo alt to Kemet 337S3997 1 1 C, 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 v o2, o0 8701 p——— U e
353S3085 | 35351658 ALL ST Mcro alt to LT 33550724 1 e 0 vt ro1 - 102, prre 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 Yoden ¢ for smung
15250685 | 15250796 ALL Onl v shay! oK a1t for ymioe
376S0977 | 376S0859 ALL B odes it for rohm
35352592 | 353S3199 ALL A P R ——
33580550 | 33580777 ALL add 4K byte as alternative to 2K SMC
37150679 | 37150652 ALL vt 1o i aodes 33850895 : 1 S\E HS8/ 2417, SO TLP w4900 CRTICAL SVC_BLANK
13850671 | 13850673 ALL 54152854 : 1. SN CEVELCOVENT: PROTCD, K91 4900 RTICAL SVC_PROS PROTO
34152935 1 1 C, SMC, DEVELOPMENT- 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, DEVELGPMENT- PVT, K91 u4900 CRI TI CAL SMC_PROG PVT
33550740 1 64 MBIT SPI SERIAL DUAL |/O FLASH U100 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 TI 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, RO EVT, K90/ K90I / K91/ K91F/ K92 U6100 CRI TI CAL BOOTROM_PROG: EVT
34152895 1 1 C, EFI, ROM DVT, K90/ K90I / K91/ K91F/ K92 U6100 CRI Tl CAL BOOTROM_PROG: DVT
34152896 1 1 C, EFI, ROM PVT, K90/ K90I / K91/ K91F/ K92 U6100 CRI TI CAL BOOTROM_PROG: PVT
PS(x; SYI\K%I IIVLAESTE%K17 REF - SYI\C- DATE=05/ 28/ 200
341S2902 1 1C, TP PSCC, K9x, PROTCD u5701 CRI Tl CAL TPAD_PROG: PROTCD BO\/I Co nf I g u r at I O n
34152940 1 1C, TP PSOC, K9x, PROTOL us701 CRI Tl CAL TPAD_PROG: PROTOL d} Ap pl e In C.
341S3001 1 IC TP PSQC, K9x, PROTCR us5701 CRI TI CAL TPAD_PROG PROTQ2 ®
341S3024 1 1C, TP PSCC, KOx, EVT u5701 CRI TI CAL TPAD_PROG EVT NOTI CE OF PROPRI ETARY PROPERTY:
341S3099 1 1C, TP PSCC, K9x, DVT, PVT us701 CRI Tl CAL TPAD_PROG PVT %E?E@%ghz}%:?ﬁ?g%g%?&ggs I NC.
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J6781 & J6782 ( SPEAKERS CONN)

PK IN_L P 5o 0

3 TRUE  SPKRCONN L_OUT N s 60
TRUE _ SPKRCONN R OUT P s e0

fiaces ) TRUE _ SPKRCONN R OUT N s 60
flaee ) TrRUE  SPKRCONN S OUT P ss e0

s TrUE  SPKRCONN S OUT N s

oo IRE PP3V3_S0 48,49 50,51

60

J9000 (LVDS CONN)

PP3V W L
35 39 55 &

o 1rE PPVOUT_SO_LCDBKLT ?ngzs

[Coxo-IRLE LED RETURN 4 a2
[Coes IRUE LED _RETURN_6 a2

TRUE

:
ZZZ§ZZ
www%)ﬁo

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>

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 e
LED RETURN_ 1
LED_RETURN_2
LED RETURN 3
LED RETURN 5

82

GN\D

L

JA500 (SATA ODD CONN)

[CTopsIRE PP5V_SW ODD

DETE!

TRUE

J4501 ( SATA HDD CONN)

[Cop2 IRE PP5V_S0_HDD FLT a

[mossTRUE SATA HDD D2R C N
Coos+IRUE SATA HDD IR C P .

TRUE

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

GN\D

L

J5815 (KBD BACKLI GHT CONN)
KBDLED_ANODE

53
[ID+e-IRE SMC _KDBLED PRESENT L s

TRUE GN\ND
L
FUNC_TEST
TRUE GN\ND
J:‘ TRUE GN\ND
J__ 6 TPs

8
2] 2

98
9
9
9
9
9

82

9 98

153 56 60 61 71 72
18 1920 22235

535 35 40 41 45 47

:|4 TPs

:|3 TPs

5 TPs

s

TP needed

31 45

F a

[Coss-IRUE PP3V3_W.AN

PP5V. AL

3o-IRUE W5 _CONTROL__KBD s2

SMBUS _SMC A _S3_SDA s 51 41 47 53 5a 96 J6950 (Bl L CABLE CONN)
SMBUS_SMC A _S3_SCL ¢ 31 44 47 53 54 96

USB_CAMERA _CONN_P
USB_CAMERA_CONN_N o,
CONN_USB2_BT_P a8
CONN_USB2_BT_N 8

31 92

[Te-IRE PP5V_S3_IR R

a1

o TRUE SMC LID R

62

a1 a3

E1TR\F|RR>(OJT

o2 IRE SYS_LED ANODE a1 as

SMBUS SMC 0_SO_SCL 51 44 47 50 70 96
RUE SMBUS SMC 0_SO_SDA 1 a1 a7 salzs o6

J6950 (BAT CONN)
> IRE SYS _DETECT L o2

J5800 (| PD FLEX CONN)
TrUE PP18V5_S4
TRUE Z2_HOST | NTN
=—IRUE Z2_NMOSI
2z IRE Z2_CS L
Z2_DEBUG3
[CTops-IRE Z2_M SO
Z2_B: T_EN
TRUE Z2_SCLK
g TRUE Z2_ CLKI N
TruE Z2_KEY _ACT L
= Z2_RESET
PSOCC F CS L
o, 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

TRUE

GN\ND

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

J6900 (DC POVER CONN)
ADAPTER SENSE o2

[Cop2-IRUE PP18V5_DCI N FUSE o,
TRUE GN\ND

J6950 (MAI N BATT CONN)

[Is+IRE PPVBAT_G3H CONN 62 63
A

SMBUS_SMC BSA SDA
NC SMC BS ALRT L

TRUE GN\ND

|||—

J6995 (BAT LED CONN)
e IRE PP3V42_ G3H
SMBUS_SMC BSA_SDA
SMBUS_SMC BSA _SCL

[T IRUE SMC BIL_ BUTTON L 456

62'63772

TRUE GND

|||—

6 44 47 62 63 96

6 44 47 62 63 96

67 25 42 44 45 46 47 52

6 44 47 62 63 96

6 44 47 62 63 96

FUNC_TEST

POVNER RAI LS

TRUE PM SILP S3 |

PP18V!

TrUE PP1VO5_SO
PP1VO5_S0GPU
=>—IRE PP1VO5_S5

[L60

ruE PP1VO_FW F

PP1V2_ ENET
ED—IRE PP1V2_SO

ey IRUE PP1V! 7

e PPLV5 _S3RS0

D

[__TRE PPLVBRIVES_SOGPU_I SNS
PP1V8R1V55 SOGPU |SNS_P@ TRUE DP T29SNK1 M. C N<3..0>

D IRE PP1V8_GPUI FPX

TRUE PP1V8 SO

17 29 44

PPOV75_SO_DDRVTT §zg

a4 67 89
17 30 32

9710 12
1314 18
23 35 39
72 101

7 36 70

7708

66 71
98

7 71 100

p 7 38 39

o

7

26 28 29

SYS LED ANODE R

NO_TEST=TRUE

T29_D2R P<1..0> .,
R T29_D2R N<1..0>

T29_D2R C P<1.
IR T29_D2R C N<1.
TrRUE_T29 R2D C P<1.

as

a1

. 0>
. 0>
. 0>

84 85 95

84 85 95

33 84 95

. 0>

33 84 95

[ IRUE T29_R2D C N<1.

IR T29

R2D P<1..0> .

o5

TRUE T29 R2D N<1..0> 4 o5

e IRUE T29DPA_M__P<3.

. 0> 6405 05

=
o TRUE _T29DPA_M _N<3.

DP_T29SNKO_AUXCH C P s
DP_T29SNKO_AUXCH C N
rUE DP_T29SNKO_AUXCH P 33 o5

(WEE)

20> 5465 05

DP_T29SNKO_AUXCH N s ss

>—IRUE DP_T29SNKO_ M. P<3.

. 0> 33 05

DP_T2! N<3.

DP_T29SNK1_AUXCH C P a7
DP_T29SNK1_AUXCH C N s o

DP_T29SNK1_AUX

. 0> 33 95

P 35 05

DP_T29SNK1_AUXCH N s ss

TRUE DP T29SNK1 M. C P<:

3..0>

3378 95 ¢

17 6

176 NC_SDVO TVCLKI NN

TRUE DP T29SNKO M. C P<3..0> 3378 95
TRUE DP T29SNKO M. C N<3..0> 33 78 95

&

33 78 95

176 NC_SDVO TVCLKI NP

. . J5713 (KEY BOARD CONN) . FUNC_TEST CTl
Functi onal Test Points Uss PORTS s TaLE PPSVS S5 £41 4 o aE BKLT EN ! Test Points wrest NC NO TESTSs
PP5V S3 RTUSB A E . ooz IRE PP3V42_G3H TP_ISSP_SCLK P1_1 &= CPU NO TESTs = TRUE NC _SMC FAN 3_TACH s 4
35650 (LEFT FAN COWN) USB2 LTI N o CeTRE R KED) e LCD BRLT P 7 - D S AN A
CIpsIRE 52 87 88 NO_TEST TRUE a4 45
P eE > ppsv so Fran | BelPR e e e " ropetee VE KBS = LECPLUS GPLO __ .5« TP_CPU_RSVD<65. . 62> NC TP_CPU RSVD<65. . 62> > IRE NG SME EAN 2 CTL « +
[ %5 4 :z] er Fan [CorpeTRUE VG KBD4 - LPCPLUS_RESET L 2 4 a7 0 = =R o > TRUE NC_FV2_TPBP a5 10
= TRUE FAN LT PWM o, = [Coope TRE VW5 KBDS o Cz—IRE LPC AD<0..3> o uma s TP_CPU RSVD<58..45> — tppr NG TP CPU RSVD<58..45> = TRUE NC_FWe_TPBN % 40
TRUE FAN LT TACH ., PP5V_S3_RTUSB B F .. o TRUE W5_KBD6 2 LPC CLK33M LPCPLUS zs 4 o2 - =AY IRUE NC FW2_TPBI AS .
[ s O e e N > V& KBD? s D> RE e VE T TP_CPU RSVD<43..32> — NC TP_CPU RSVD<43..32> > NG FW TPAP % 40
J5660 (RI GHT FAN CON @ I IRE = —1RUE 16 44 40 07 03 =R mAsEETROE e i TRUE 58 10
( N) ooy 1RE USB LT2 P e o IRE VS KBDS o [C3»IRUE_LPC PVRDWN L 17 4 a0 TP_CPU RSVD<27..26> NC TP_CPU RSVD<27..26> = TRUE NC_FW2_TPAN w0 a0
o 2 TPs TRUE G\D o TRUE W5_KBD9 . LPC SERI 16 44 a6 - — e TRUE NC FW)_TPBP 28 40 9
= pps EZIS\IVR?'O 36758 23 8% 67 65 69 71 72 06 m5_| Em TruE W5_KBD10 52 [>>—IRUE PM CLKRUN L 17 a4 46 TP_CPU RSVD<24. . 15> :_-%{I:_BKSI:_TRU:——7 N(=: Ae—ELRSVD<24. . 15> wm TRUE NC FW_TPBN 38 40 94
D TRUE PV o = + TRUE WB_KBD11 - PM SYSRST L 1225 aa TP_CPU RSVD<2..1> NC TP_CPU RSVD<2..1> TRUE NC FW)_TPAP 38 40 98
TRUE FAN_RT_TACH - = z»
o = —EASES
=T G\D 7 Bl O 1 YR BOL2 = TRLE_SVE VDL w0 TP_CPU RSVD NCTE<8..5> — tmp NC TP OPU RSVD NCTF<8..5> [D—I8E e ESTARDG EN
L 36780 (M C CONN) o e e i KBDL4 = SME OWFF L B NC NO TESTs o NC_FV643_AVREG TRE NG FW643 AVREG
W5_KBD15_CAP s [ IRUE SMC RESET L a4 45 46 63 o TEST — e NG EV643 TDI = RS RRERWE A3 TDI o3
TRE Bl MCN w0 o1 W5_KBD16_NUM " >—IRE SMC RX L 42 a4 45 18 S @ = MAKE _BASE=TI o
g TRE Bl MCSHELD o J3401 & J3402 (Al RPORT/ BT/ CAMERA CONN) rpo TRUE W5 KBD17 52 >—1rE SME_TCK 24 45 1 NG CR¥ : G (B;';EEN 76 De
RE Bl MCP w0 o1 PCl E_AP_D2R_P 1091 93 KBDL 5 >—1rE SME_TDI g ¥ NG CRT 1 & RED 7s DP
omegce sy Doacaen I e
e 1RE PAE AP_R2D N 2 00 s TRUE VB_KBDZ21 = 712 SMC TRST L @ 50 o %CRT:EDDC&?A = =NCCRT:gDDC&$Ass DE
PCI E_CLK100M AP_CONN_P 3 s TRUE W5_KBD22 SMC TX L e = e BASEETRIE S — Y DP
o # E 52 42 44 45 46 | 6
PCl E_CLK100M AP_CONN_N 3 TrE WS_KBD23 o SPI ROVl USE_M.B 15 46 55 _ e DP
Lo AP _CLKREO O L . nex WS KBD ONOEE L v SPl_ALT CLK .. e % $$ ! g \F/§¥$ =R T TR o | NG NG $$ ! g \F/§¥$ o u .
s TRE PCLE WAKE L 17 25 31 8 W5_LEFT_SHI FT_KBD ., oo IRESPL AT CS L = RREBASEETROE — = — = o e D
>—1rE WFI_EVENT L o1 a4 a5 WS LEFT_OPTI ON_KBD = SPI_ALT M SO as e DP
AP_RESET CONN L ., SPI_ALT_MOSI e oF
DP
DP.
DP.

SDVO _TVCLKI NN

176 NC_SDVO STALLN

NG, NQ, TESTs

SDVO TVCLKI NP

17« NC_SDVO STALLP o
> IRE TP AUD GPIO 2 s e NC SDVO | NTN — NG SDVO | NTN .
OB oAb lr LT - 1 NG_SDVQ | NTP = %%ﬁ—gzjx NC_SDVO_| NTP o
> s = e
O RETEAD LOLLE = o NCGPUBUFRST L —  1mg _ GPU BUFRST L ,
o Gy TP GPU_GSTATE<0> — 4 P cpL) GSTATE<0>
= “ o NC GPU GSTATE<1> — MR BASEETRE GPU_GSTATE<1> »
CD—TELE TP SOPPoH HoX2 » TP_GPU M OA D<9.. 0> BASEETEEGPU_M OA_D<9. . 0>

= = %—W =

m@ TRUE _TP_GMUX PL6B o7 ° NC GPU M QA DE = = = U M OA DE
>—IRE PM RSMRST L 17 72
>—IRUE CPU MVP_BQOOT1 67 68
> IRE CPU WP BOOT2 o7 oo «__NC LVDS EG BKL PWM  1mg NC_LVDS EG BKL_PWWM.
> TRUE_CPU M/P_UGATEZ o o we TP LVDSTIG B CLKN—  WHEPFTREI VDS |G B CLKN
= TRUE TP _1V05 SO PCH VOCAPLLEXP 5o 18 8 TP_LVDS |G B CLKP— TRUE _ _—_LVDS 1G B _CLKP

we__ TP LVDS | G BKL ME BASETREE | VDS | G BKL_PWM

6

NC SMC BS ALRT L: TRE

= IRUE MEM A BA<2..0>

6 18

DP_T29SNK1 M. P<3.

. 0> 33 05

1o _NC PCI

NC PCl _PME L — NC PCl _PME L
CLK33M OUT3 E %gg E ii

T =_TRLE NC PCI _CLK33M QUT3 ¢ [E>—IRE MEM A CLK N<1..0>

NC SMC BS _ALRT L s

E—BASE=TROE

11 28 01

MEM A_CKE<1. . 0>

11 26 91

o1

MEM A CLK P<1..0>

11 26 o1 [ IRUE MEM B_BA<2. . 0>

MEM B_CKE<1..0> ., 5o
MEM B CLK N<1..0> 32

C>_1RE MEM B CLK P<1.. 0> jj

7148727 20 [y TRUE_DP T29SNK1 M. N<3.. 0> 33 95 TRUE i
TrRUE PP3V3_ENET 8% TP_DP_T29SRC AUXCH CN s oD PAE CLKLOOM PEAN— = NG PCIE CLK100M PEAN . EED MEM A_CS L<1..0> 3 MEM B CS L<1..0> uzsn
= B8 e s _NC_PCI E_CLK100M PE4P— NC _PCl E_CLK100M PE4P s i
O IRE PP3V3 FWFWPHY &3 2 TP_DP T29SRC AUXCH CP s Ne PO E CLK100M PESN— —BASES Ne PO E CLK100M PESN MEM A_ODT<1..0> .z MEM B_ODT<1..0> .2
RUE PP3V. 0 20,22,%4, RUE_TP_DP_T29SR CP<3..0> 35 ° = = Rl M A _SA<1..0> Rl MB SA<1..0> .
— PP3V3_S0GPU EE TP DP T29SRG M._One3. . 0o o © & PCLE CLKIOOM PESP— NG PCIE _CLKIOOM PESP  EX3 MVEM A 63. . 0> — MVEM B 63. . 0>
Co—IRE PP3V3 SOGPU 5535 2 - = > IRE_NVEM A DO<63.. 0> .2 4 . 11 27 28 o
PP3V3_S3 $77 [mp_IRE DP SDRVAM CP<0> wo °° = NG > 1RE MEM A DOS N<7..0> §f MEM B N<7..0> 3
Co>—IRE PP3V3_S5 RUE_DP_SDRVA N<O> 05 2 ° = NG M A P<7..0> % 0 1R M B_DQS_P<7..0> 3 5
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R T iy 551 NCx—=24 |RSVD_48
NCx—D25 [RsVD_49
NCx—E25 [RSVD_50
%0 23 9 98 50 By CPU THERMD P K47 |RSVD_51 ( THERVDA)
90 23 9 90 23 s CPU_CFG<16> 58 50Ery—CPU THERVD N 7 IRSVD_52 ( THERVDG)
0230 90 22 9 CPU_CFG<3>
0230
0230
NOSTUFF, [ NOSTUFF, NCSTUFF,
R1046"| R1047 R1049
1K 1K 1K
o
viow S oW 110w
A oo oo oo
2 2 2
~CPU DM / PEG FDI / RSVD
These can be Placed close to J2500 and Only for debug access
Appl e Inc
+ FOR SANDYBRI DGE PROCESSOR ! CSE, P ’
! CFG [ 7] : PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR BI CS ' NOTI CE OF PROPRI ETARY PROPERTY:
' CFG [6:5] :PClE BI FURCATI ON 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 ' THE | NFORMATI N CONTAL NED) LEREL N | S THE
' CFG [4] :eDP ENABLE/ Di SABLE 1 = DISABLED 0 = ENABLED ' PROPRI ETARY PROPERTY, GF APPLE ‘COVPUTER | NC.
' CFG [3] :PCIE x4 LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED ! | TO MAI NTAIN TH S DOCUMENT | N CONFI DENCE 10 OF 132
' CFG [2] :PCIE x16 LANE REVERSAL 1 = NORMAL OPERATI ON 0 = LANES REVERSED ' Il NOT TO REPRODUCE OR CCPY I T
' 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
L= - s s - s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s === I'V ALL RI GHTS RESERVED 90:101
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30 35 23 22 20 17 16 14 13 12 10 0 7 6 _PP1VO5_SO
101772769 67 44

PP1VO5 SO CPU VCCPQE _ ; 15 14
PP1V0O5_ SO 1R1140
9935 23 22 20 17 16 14 4312 100 7 ¢ PPIVOS SO U1000 %ﬂlé
NOSTUFF NOSTUFF | NCSTUFF SANDY- BRI DGE [t
R1100* 'R1104 |'R1102 MOBI LE- REVL 2402
1
K101 = Fr = BGA |, DPLLREF CLIGAS DPLL REF CLK Unused eDP CLK
68 120w yiew zow (2 OF 11) pp|| REF CLK*yAJ2  DPLL REF CLK L
1/ 16w 2015 2402 2201 am T
frdivs K63 | TPCPU_CLK100M P
402 B59, " BCLK_I TP <= Yy B
NCx—E5%qPROC_DETECT 9 BOLK_I TP+ [;K65 - I TPCPU CLKIOOM N 7y 16 a0
[ EL L AHO, * é
%0 17 @ CPU PRC S - PROC_SELECT g BOLK|_D5 - DM _CLKIOOM CPU Py s6 50
R151603 - - BOLK* 506 - DM _CLKI0OM CPU N gy s s0
90 U TERR L - CATERR*
% 67 45y CPU_PROCHOT L 2 AN < - (1 Py PROY* [5362 - XDP_CPU_PRDY_L oo =5 %0
1/ ew 50 41 194 gy CPU_PEQl Py F53 |peCi (1 PY) PREQ* [5H65 - XDP_CPU PREQ L T 28 o0
59 35 25 22 20 17 15 14 33,32,19,0.7 5,_PPLVOS SO Vaos"
. CPU PROCHOT R L -~ H51 4 pPROCHOT* & (1Pp)  TCK| 358 - XDP_CPU_TCK am = o
R1127(:53 £ Py TVEL_HB9 - XDP_CPU TVB am == =0
%1%\;‘{\.} %0 19 (OOT}—PM THRMIRI P L - FS1{THERMIRI P* (1 PU) TRST* |5,H63 - XDP_CPU TRST L an B
402, R%31225 (1P TDI| K61 - XDP_CPU TDI ams
o=
25 23 TMy—PLT RST CPU BUF L 2 A AL PLT RESET LS1V1 L - K51 |RESET* E s Tpo_K59 - XDP_CPU TDO oD 2 %
9 o
1/16W 1]
- K53 H61 XDP_DBRESET L
i %0 17 [T PM _SYNC - PM_SYNC o DBR* - oD 22 25 %0
60
%0 23 19 [Ty CPU_PURGD - UNCOREPVRGOCD % 2 (1PY BPM 0* 4082 - XDP_BPM L<0> 23 50
A -> <D
= (1PY BPM 1+ [4D61 - XDP_BPM L<1> D 2 ©
PM MEM PWRGD R - AY25 [\ DRAMPWROK izl (1 Py BPM 2* |JE62 - XDP_BPM L<2> D » ©
x| F63 XDP_BPM L<3>
BE24 -« (1PY) BPM 3 - CED =2 %
72 71 29 15 13 10 7_PPLV] 2 gn—CPY VEM RESET L - SM_DRAMRST 3 (1 Py BPM 4% [SD59 - XDP_BPM L<d> GO == %
PLACE_NEAR=R1121. 2: 1nm CPU DDR VREE . BJ44 |sM VREF s (1 PU) BPM_5* F61 : XDP_BPM L<5> D =
1 g - 1 6+ [LF59 e XDP_BPM L<6> &
Rl 1220(3 CPU_SM RCOMP<0> - BJ46 SM_RCOMP_O (e BPM?G* G50 - XDP_BPM L<7> o
17280 CPU_SM RCOVP<1> e BG26 |sm RCOVP 1 (1PY) BPM 7 - o
- A — <D
ME-LF CPU_SM RCOVP<2> BF45 |sMm RCOWP_2
262, Rll%gl = - - - '‘R1141
% 29 17 [TEy—EM VEM PURGD 2 1 %‘!2
1% 1 1 1 1/16W
R1120 and R1121 are Intel reconmended val ues %4/:_15\'4/ R1113 53-0114 'fg-Klll MeLF
402 1% PLACE_NEAR=U1000. BF45: 12. 7nm 5% PLACE_NEAR=U1800. AY11: 157nmm 2
PLACE_NEAR=U1000. AY25: 51. 562nm 1/ 16W 1/16W
VE- LF VE- LF
402 402 L
72 71 20 15 13 10 7_PPLV5_S3RSO_CPUDDR
PLACE_NEAR=U1000. BG46: 12. 7nm =
"RI1S0 4
100 PLACE_NEAR=U1000. BJ46: 12. 7mm

PLACE_NEAR=U1000. BJ44: 2. 54mn1/ B
MF-LF
4025

NOSTUFF
RIT31 1C1130
PLACE_NEAR=U1000. BJ44: 2. 54nm 100 0. 1UF
16w 10%
M- LF 2 8%
4025 402

PLACE_NEAR=U1000. BJ44: 2. 54mm

PR T e

CPU CLOCK/ M SC/ IJTAG

ST TN
d} Appl e I nc.
®
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UL000
SANDY- BRI DGE
MOBI LE- REV1
BGA
(SYM3 OF 11)
g MEM A DO<0> AL6 | sA DQ O SA_Ck_o| BB31 MEM A CLK P<0> I
g M A DO<1> AL8 | sA DQ 1 SACKO*BA32 g MEMA CLK N<O>  romy626 o1
: Em /,: 2: 2,73 i:%i SA CKE O BCI8 g MNEMA CKE<0> 62 o
s MEM A _DQ<4> AK7 | A DQ 4 a T SA_CK_1| AVB4 MEM A CLK P<1> o2 o
6 MEM A 5> AL10 | sA DQ 5 SA_CK_1* LAY33 MEM A CLK Ne1> oo
TN TIPS SACKE L BDL7 o WEMAOKES> meao
. MEM A DQ<8> ARIL0 | sp pQ 8 SA_Cs_0* pyBDA1 MEM A CS L<0> oo
- MEM A DO<9> ARB | sA_DQ 9 SA Cs_1+[oBD45 : MEM A CS L<1> oD
. MEM A DQ<10> AV7 | sp DO 10 o 03—‘—@3341 o oo o
: pEMADE | SADR SA_CDT_1| BA6 MEM A CDT<1> on
s M A DO<12> ATS | A DQ 12 \ODT_1| BAC g WEMA ODT<l>  foymy ez o
. MEM A DO<13> ARG | sp DO 13 SA_DGS_ 0+ AN MEM A N<O> oo
6, MEM A 14> AV SA DQ 14 SA DQS_1* AUG VEM A Nel> o2 o1
. MVEM A 15> AT9 | sA DQ 15 SA_DQs_2* [XBC6 VEM A N2> .
6. MEM A 16> BA6 SA DQ 16 SA DQS_3* BD9 VEM A N<3> o2 o1
. NEM A DO<17> BAB | 5A DQ 17 < SA DQs_4+ [B50 MEM A DS Ned> ot m
s MEM A 18> BGS | sa Do 18 ﬁ SA_DQs_5+ [{BB55 VEM A N<5> o
2 MEM A DO<19> AY9 | 'sp DQ 19 4 SA_DGS_6* [5BD59 MEM A N<6> o 20 27
s MEM A _DO<20> AV8 | s DQ 20 % SA_DQs_7* [xAUB0 MEM A Ne<7> .
B MVEM A DQ<21> BB7 | s DQ 21 oA s, oL A A o o
. MEM A DQ<22> BCB | sa pQ 22 G BT MENLA p<0>
. M A DO<23> BE4 | sA_DQ 23 z SA_DQS_1] = 62 o
s MVEM A DQ<24> A2 | 5a pQ 24 é SADQE 2| BO gy WNEMA DS P<2> myozr o
SA_DQs_3| BC10 M A P<3> 6 27 91
6, MEM A 25> AV11 SA_DQ 25 g oA Bo51 VEM A ons
. MVEM A 26> BB11 | SA DQ 26 \ DQ5_4 5 627 01
SA_DQs_5| BD5S MEM A P<5> 27 o1
: = . e P SA_DQs_6| BD61 MEM A P<6>
. MEM A DQ<28> BEB | sa_po 28 D056 758 MEMLA Pz o 26 27
. MEM A 29> BA10 | A DQ 29 SA DQS_7| AVl gy NEMA DOB P<7> ey cz7 o
g MEM A DO<30> BDL1 | sA DQ 30 SAMAO[ BD27 g NEMA A<O> oo ¢ 2 o
. MEM A DQ<31> BE12 | sp_po 31 SA M1 BAZ8E 0 WEMA Acl> o o
B MVEM A 32> BB49 | sA DQ 32 SA_MA_2| BB27 - VEMA A<o> oD ¢ 2 0
. MEM A DQ<33> AY49 | sp Do 33 SA A o[ A6 0T VEW A A3 o
° MA_DQesA BES2 | sA_DQ 34 SA A 4| BB23 o MEMA Aca> oD ¢ 2 5
. MEMA_DQe35> BO51 | sA DQ 35 SAMA S| BA24 o  NEMA A<5> oo ¢ 26 o
. MEM A DQ<36> BD49 | sA DQ 36 SAMA Bl AY2L o MEM A A<6> oD ¢ 5
s MEM A DQ<37> BE48 | sA_DQ 37 SA MM 7| BD2L g NEMA Ac7> oD ¢ 2 5
. MEM A DQ<38> BAS2 | s DQ 38 SA M 8l BR22 g NEMA A<B> oD ¢ 2 5
5 MEM A DQ<39> AYS51 | SA DQ 39 SA_ M of BB2L g MEMA A<O> oD ¢ 2 5
s MEM A 40> BC54 | s DQ 40 SA_MA 10| AVBS MEM A A<10> 6 26 o1
3 MEM A 41> AY53 | sA DQ 41 SA_MA 11| AVR2 - MEM A A<11> oD © 20 o
g MEM A DQ<42> AVB4 | SA_DQ 42 SAMA 12| BA0 o MEMA Aci2> o>
. MEM A DQ<43> AY55 | sp_pQ 43 SA A 13[ BBA5 O MEM A A<13> D < o
o MEM A DO<44> BD53 | sp_pQ 44 SAMA 14| BE20 o MEMA A<l4> oD ¢ 2 o
s M A DO<45> BBS3 | sA_DQ 45 SA_MA 15[ AWE 5  MEM A A<l5> oD ¢ 2 0
. MEM A DO<46> BES6 | s DO 46
6, MEM A 47> BA56 SA DQ 47
6, MEM A 48> BD57 SA DQ 48
. MEM A DQ<49> BF61 | 5o DO 49
. MEM A DQ<50> BA60 | 5A DQ 50
6, MEM A 51> BB61 SA DQ 51
. MEM A DQ<52> BE6O | so_po 52
. MEM A DQ<53> BD63 | s Do 53
. MEM A DQ<54> BB59 | s Do 54
. MEM A DQ<55> BCS8 | sa_po 55
6, M A > AVE8 | 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
. MVEM A DQ<61> AY57 | sA DQ 61
s MEM A DO<62> AN6O | s _DQ 62
. MEM A DQ<63> ARS0 | sp_pQ 63
o oo VEM A BA<O> . BA36 | sA BS 0
s Oom—MEM A BA<1> ¢ BC38 | sA BS 1
6 @ MEM A BA<2> ¢ BB19 SA BS 2
6 MEM A CAS L BE44 SA_CAS*
. MEM A RAS L BE36 sa_RAS*
© Qo MEMA VE L - BA44] sA vEr

o1

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
13 VEM B 4> AL2
. MVEM B 5> AKL
. MEM B 6> APL
13 VEM B 7> AR4
. MEM B 8> AV3
. MVEM B 9> AU
s MEM B 10> BAY4
s MEM B 11> BBL
6 M B 12> AVl
s MEM B 13> AU2
13 VEM B 14> BA2
13 VEM B 15> BB3
s MEM B 16> BC2
s MEM B 17> BF7
13 VEM B 18> BF11
s MEM B 19> BJ10
s MEM B 20> BC4
s MEM B 21> BH7
. MVEM B 22> BH11
3 M B 23> BGL0
s MEM B 24> BJ14
. MVEM B 25> BGl4
13 VEM B 26> BF17
s MEM B 27> BJ18
s MEM B 28> BF13
13 VEM B 29> BH13
6 MEM B 30> BH17
s MEM B 31> BGL8
s MEM B 32> BH49
s MEM B 33> BF47
. M B 4> BH53
s MEM B 35> BG50
s MEM B 36> BF49
13 VEM B 37> BHAT
s MEM B 38> BF53
13 VEM B 39> BJ50
13 VEM B 40> BF55
s VEM B 41> BH55
3 VEM B 42> BJ58
s MEM B 43> BH59
s VEM B 44> BJ54
s M B 45> BG54
6 MEM B 46> BG58
. MVEM B 47> BF59
s VEM B 48> BAG64
s MEM B 49> BC62
s MEM B 50> AUB2
13 VEM B 51> AVB4
s MEM B 52> BAG2
s MEM B 53> BC64
6 MEM B 54> AU64
s MEM B 55> A2
. M B > ARB4
s MEM B 57> AT65
s MEM B 58> AL64
13 VEM B 59> ANVBS5
s MEM B 60> AR62
s MEM B 61> AT63
13 VEM B 62> AL62
6. MEM B 63> AMVB3
s VEM B _BA<O> - BJ38
3 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
o COM—MEM B VE L - BF393

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

U1000

SANDY- BRI DGE

MOBI LE- REV1
BGA
(SYM 4 OF 11)

MEMORY CHANNEL B

SB_CK_0
SB_CK_0*

SB_CKE_O

SB_CK_1!
SB_CK_1*

SB_CKE_1

SB_Cs_0*
SB_Cs_1*

SB_ODT_0
SB_ODT_1

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

SB_DQs 0
SB_DQS_1
SB_DQS_2
SB_DQs_3
SB_DQS_4
SB_DQs 5
SB_DQS_6
SB_DQS_7

SB_MA 0
SB_MA 1
SB_MA 2
SB_MA 3
SB_MA 4
SB_MA 5
SB_MA 6
SB_MA_7
SB_MA 8
SB_MA 9
SB_MA_10
SB_MA_11
SB_MA_12
SB_MA 13
SB_MA_14
SB_MA_15

CPU DDR3

d} Appl e I nc.
®
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BF33 MEM B CLK P<0> 6 28 91
OBH33 g MEMB GLK N<O> gy szs o
Bm;.._ww>—@ 628 o1

BF37 MEM B CLK P<1> 6 28 91
OB87 g MEMB OLK N<1>  qepmysas o

BJ26 > MEM B CKE<1> oo 6 20 o
OSEA0 g MEMB CSL<0> qegmysas o
DBHML g MEMBCS L<l> qymysza

B&42 M B <0> 6 28 91

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

AN4 MEM B N<O> 6 27 91

AV MEM B N<1> 6 27 91

BHI MEM B N<2> 6 27 91

BF15 MEM B N<3> 6 27 91

BF51 o—> MEM B DQS N<4> Yz IR

BH57 MEM B N<5> 6 27 91

AY63 *—> MEM B DQS N<6> CBD ¢ 27 28 91

ANG2 MEM B N<7> 6 27 91

AN2 M B P<0> 6 27 91

AWM MEM B P<1> 6 27 91

BF9 MEM B P<2> 6 27 91

BH15 M B P<3> 6 27 91

BH51 MEM B P<4> 6 27 91

BF57 MEM B P<5> 6 27 91

AY65 MEM B P<6> 6 27 28 91

ANG4 — MEM B DQS P<7> CBD 6 27 91

BF31 > MEM B A<O> {ooD © 28 o1

BH31 MEM B A<1> 6 28 91

BB37 MEM B A<2> 6 28 91

BC34 MEM B A<3> 6 28 91
&‘_’VM@ 628 o1

BB33 MEM B A<5> 6 28 91

BH27 MEM B A<6> 6 28 91

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> 6 28 91

BJ30 ® MEM B A<11> oo 6 20 o

AVB0 MEM B A<12> 6 28 91

BA40 MEM B A<13> 6 28 91

BB29 MEM B A<14> 6 28 91
&‘_’VM‘_@ 628 o1
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15 12 7

PPVCCSA SO REG

PPIVOS SO 679191713 14 16 17 20 22 23 35 35 44
— 8768 38 10
fLACEiNEAR:R1310. 1: 2. 54mm - 33732 ag zz é; éé %g }g]zo 22 W7
R1300 1
s R1302 ws
% 130 PLACE_NEAR=UL000. AS0: 2. 54mm a2
116w 1% T
s 116w
402 NE-LF
2 R1312 2402 s
%0 7@y CPU_VI DSQUT 402 116w Q 1 2 50 ME-LE CPU VI DSOUT R u12
T16
R1311
%0 o7 (oOT}—CPU_VI DSCLK 402 116w Q 1 2 s vELE CPU VI DSCLK R T14
T11
R1310
s0 o7 Ry PU VIDALERT L ¢ s021136w  LAAN 2 S%MELE CPU VI DALERT_L_R N18
43" PLACE_NEAR=U1000. BS1: 38mm NLE
N14
— PPVOORE SO_CPU 67 12 14 48 68 101 M7
_PPIVOS SO 679101213 14 16 17 20 22 23 35 39 44 MLS
67'60 72 101 PPVCORE_SO_CPU 6 7 12 14 L2
==l §o768%181
PVOORE SO_AXG 7 12 13 PPVOORE SO_AXG 7 12 13 15|48 ML1
Is'%s'% &
L18
PLACE_S| DE=BOTTOM L1
PLACE_SI DE=BOTTOM PPVCCSA_SO_REG
PLACE_SI E:DB(%r M - 50, smm === i{s*% 50
Pl 1000. AWLO: 50. Pra—
NOSTUFF 50. 8mm NOSTUFF -
1 1 1 1 1 1 L
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 Poow Piew o CPU_VECSA VI D<0> AE10
NF- UF NE-LF NE-LF W Ve VE- U
CPU_VCCSA_VI D<1 AGLO
402 2 2 402 2 402 PLACE S| DE=BOTTOM 201 2 2 201 2 402 64 @ =
PLAC NEAR=UL! . F49: .
oo \CE_NEAR=UL000. F49: 50. 8mm L o -t
%0 57 (T} CPU VCCSENSE N PO
%0 &7 ¢} CPU AXG SENSE P - F49
%0 &7 ¢} CPU AXG SENSE N - E50
%0 59 (T} CPU VOO OSENSE B -0
%0 59 (T} CPU_ VOO OSENSE | Y0
PLACE_NEAR=U1000. E50: 50. 8mm TP_CPU_VDDQSENSE_P P\
PLACE S| DE=BOTTOM TP_CPU VDDQSENSE N - AV20
1 — — ]
R1367 ~
100 o4 (COT}-CRU VCCSASENSE -
1% .
st TP_CPU DI E_SENSE - A7
2402 - - - -
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 116w 116w
NELF NE-LF
PLACE_NEAR=U1000. A46: 50. 8nm ;Lﬁgﬁg%igngu\{lu 50. 8 402 |, ,| 402
= . : 50. 8mm
PLACE_SI DE=BOT'E%VI AN = R1365" 1
1361 R1363 P R1371 _
00 o0 e 7o 9| PLACE_SI DE=BOTTOM Lo
NOST 106 .
NOSTUFF 13 1% NOSTUFF 1200 1% NOSTUFF
1/ 16W 1/ 16W M 1/ 20W P .
M- LF M- LF 201 2 M -
202, [ | 402 ,201

PLACEMENT NOTE: Pl ease pl ace
val i dation sense |ines per

NOTE: Intel

al |

HR_PPDG sections 6.2.1 and 6. 3. 1.

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

\VCCSA_0 U1000  vco o seL| A8 CPU VCCl O SEL
VOCSA_1 ShA/UI\IBI?YI_IEB-RéE?/GlE veepQ of AV23 PP1V5_S3_CPU VOCDQ
VocsA_2 BGA veepa 1| AT23
VOCSA 3 (9 oF 11) vooDQ 2| AP23
VCCSA_4 Voo 3| AL2a
\VCCSA_5 om T
VCCSA_6 veepPLL_o| AK6S 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 VooPGE._ 3| AL2l
\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| BHS
BE64
i DsouT VSS_NCTF_4, BE;
VSS_NCTF_5
VI DSCLK VSs_NCTF_e| BD6S5
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_A4| 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_g3| 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_BHL =
= DC_TEST_BH3 sDC_TEST BH3 BJ2
DC_TEST_BH63| BH63  DC TEST BJ64 BH63
DC_TEST_BH65| BH6S
DC_TEST_By2| BJ2
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| C64
DC_TEST_p1| DBt TP_DC TEST D1
DC_TEST_De5| D65 TP DC TEST D65

715

7 14

7 10 14

49 50 51 53 56 60 61 71 72

6§ 7.16.17.18.19 20 22 23
38'37°35'36 39 40 41 45 4
82 83 84 87 83 89 98
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VCC_0

Vee 1

vee 2

VCC_3

Vee 4

VCC 5

VCC_6

vee 7

VCC_8

VCC_9

\vce 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
\vee 40
\Vee 41
\vVee 42
\vee 43
\VCC 44
\Vee 45
\VCC_46
\vee 47
\Vee 48
\Vee 49
VCC_50
\Vee 51
\Vee 52
VCC 53

H35
H31
H29
H25
44
G40
G38
G34
G32
@8
X6
F45
F43
F41
F37
F35
F31
F29
F25
E44
E40
E38
E34
E32
E28
E26
D45
D43
D41
D37
D35
D31
D29
44
40
C38
C34
C32
28
26
B45
B43
B41
B37
B35
B31
B29
Ad4
A40
A38
A34
A32
A28
A26

uU1000
SANDY- BRI DGE
MOBI LE- REV1
BGA
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VCC 54
VCC_55]
VCC_56)
VCC 57
\Veoll-1:!
VCC_59
VCC_60
VCC_61
Vee 62,
Vee 63
VCC_64
VCC_65
VCC_66)
VCC_67
VCC_68]
VCC_69
VCC_70
vee 71
vee 72
vee 73
Vee_74
VCC_75
VCC_76)
vee 77,
vee 78]
VCC_79
VCC_80
\Vook:5!
VCC_82
vee 83
VCC_84
VCC_85
VCC_86)
\Voolk:v4
\Veokk:1:
VCC_89
VCC_90
Vee 91
vee 92,
vee 93
VCC_94
VCC_95
VCC_96]
VCC 97
vee 98]
VCC_99
VCC_100;
VCC_101
VCC_102,
VCC_10
VCC_104
VCC_105,
VCC_106,
VCC_107|

T

SYNC MASTER=K92 M_B SYNC

—PPVCORE S0 _CPU 6 7 12 14 48 68 101

DATE=08/ 03/ 2010

CPU PONER

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| 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

I NC.

13 OF 132
12 OF 101

2




AGL2

AF65

AF63

AF61

AF11

AF5

AES57

AD16

AD14

AD7

AD3

ADL

ACB4

AC62

AC6

o

AC57

AB11

Y61

P61

HEE

BJ56 [vss o U1000 vss 86| AWL6
BJ52 |yss 1 SANDY- BRI DGE /g5 g7| AV65
BJ48 lyss 2 MOBI LE- REV1  vss_ss| AV63
BJ40 |vss 3 BGA Vss_go| AVS9
BJ32 lyss 4 (10 oF 11) vss_go| AVS7
BI24 |yss 5 vss_o1| AV50
BJ20 VSS 6 VSS 92 AV44
BI16 |vss 7 vss_os| AV38
BJ12 lvss 8 oM T vss_ga| AV31
BJ8 |vss o vss_gs| AV25
BG50 |yss 10 vss_o6| AV19
BGE6 |vss 11 vss_g7| AVO
BG52 |yss 12 vss_gg| AVS
BA8 lvss 13 Vss_go| AUS4
B4 Ilvss_14 VSS_100[ AKT7
BG36 |vss_15 vss_101| AU4L
B&28 |yss 16 vss_102| AU3S
B4 lyss 17 vss_103| AU28
BG20 |yss 18 VsS_104| AU22
BGL6 |vss_19 Vss_105| AULE
BGL2 |yss 20 vss_106| AUL4
BGB lvss 21 vss_107| AT61
BFS |vss 22 vss_108| ATS7
BE62 |yss 23 VSs_109| AT50
BES8 |vss 24 Vss_110| AT44
BES4 |vss 25 vss_111| AT38
BESO |yss 26 vss_112| AT31
BE46 |yss 27 vss_113| AT25
BE42 lyss 28 vss_114| AT19
BE38 |vss_29 vss_115| AT11
BE34 |vss 30 vss_116| AT7
BE30 |vss_31 vss_117| AT3
BE26 |vss_32 vss_118| ATL
BE22 |vss 33 vss_119| ARS4
BE18 |vss 34 Vss_120[ ARAT
BE14 VSS_35 VSS_121 AR4A1
BE10 |vss 36 vss_122| ARB5
B35 |yss 37 vss_123| AR8
BD7 lvss 38 vss_124| AR22
BD3 lyss 39 vss_125| AP6S
BCBO |vss_40 vss_126| AP63
BCS6 |vss 41 vss_127| APS7
BCS2 |yss_ 42 vss_12g| APSO
BAA8 |vss_43 Vss_129| AP44
BCA4 Ilvss_ a4 Vss_130| AP38
BAO |vss 45 vss_131| AP31
BC36 |vss_46 vss_132| AP25
BC32 lvss_a7 vss_133| AP19
BC28 |vss a8 Vss_134| AP17
BC26 |vss_a9 vss_135 AP15
BC24 |vss 50 vss_136 AP12
BC20 |vss 51 vss_137| AP11
BC16 |vss_s52 vss_138| AP9
BC12 |yss 53 vss_139| APS
BBOS |vss_54 Vss_140| ANS4
BB63 |vss 55 vss_141| ANA7
BBA7 Ivss 56 vss_142| AL
BB39 |vss 57 vss_143| AN3S
BBY lvss 58 Vss_144| AN28
BBS lvss 59 Vss_145 AN22
BAS8 |vss 60 vss_146| AVBL
BAS4 lyss 61 Vss_147| AW
BASO lvss_62 vss_148| AVB
BA46 Ivss 63 Vss_149| AML
BA42 |yss 64 vss_150| ALST
BA38 |vss 65 vss_151| ALSO
BA34 Ivss 66 vss_152| AL44
BA30 |vss 67 vss_153| AL38
BA26 |vss 68 vss_154| AL31
BA22 Ivss 69 vss_155| AL25
BA18 lyss 70 vss_156[ AL19
BAL4 lyss 71 vss_157| AK16
AYB1 |yss_72 vss_158| AKL4
AY1l |vyss 73 Vss_159| AKL1
AY7 lvss_74 Vss_160[ AK9
AY3 |vss_75 vss_161| AKS
AY1 |vss_76 vss_162 AJ64
AWB6 |yss 77 vss_163| AJ62
A2 lyss 78 vss_164| AJ6O
AWMB lyss 79 Vss_165 AIS7
AM4 Iyss 80 vss_166 A7
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
\ss_201
\Vss_202
Vss_203
\VSs_204
VSS_205
VSS_206
\ss_207
Vss_208
VSS_209
VSS_210
Vss_211
Vss_212
Vss_213
Vss_214
Vss_215
VSS_216
Vss_217
Vss_218
Vss_219
VSS_220
Vss_221
Vss_222
Vss_223
Vss_224
Vss_225
VSS_226
Vss_227
Vss_228
Vss_229
VSS_230
\Vss 231
Vss_232
Vss_233
\Vss_234
Vss_235
VSS_236
\Vss 237
Vss_238
VSS_239
\VSS_240
Vss_241
Vss_242
Vss_243
VSS_244
VsS_245
VSS_246
Vss_247
Vss_248
VsS_249
VSS_250
\Vss 251
\Vss_ 252
Vss_253
\VSs_254
VSS_255
VSS_256
\Vss_ 257

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

vss_258| L20

vss_259| L16

vss_260| L12

vss 261| L8

vss_262| K39

vss_263| K33

vss_264| K27

vss_265| KL

Vss_266| 164

vss_267| 60 o8 48 15 12 7 FLVOORE_SO_AXG

vss_268| 56

vss_269| J52 AHB5
vss_270| J48 AHE3
vss_271| J46 AH61
vss_272| 342 AFBS
vss_273| J36 A6
vss_274| 330 AGB4
vss_275| 924 G2
vss_276| 922 AGB0
vss_277| 318 AF58
vss 278 14 AF56
vss_279| 10 AEGA
vss_280[ J6 AEG2
vss_2s1| H89 AE60
vss_282| H33 ADGS
vss_283| H27 AD63
vss_284| 8 AD61
vss_28s| 62 AD58
vss_286| 58 AD56
vss_287| 54 ABGS
vss_288| 50 ABG3
vss_289| 46 AB61
vss_290| 42 AB58
vss_291| G86 AB56
vss_292| G30 ARG4
vss_ 293 @24 ARG2
vss_294| &0 A0
vss_29s| GL6 Y58
vss_296| GL2 Y56
vss_297| &8 W64
vss_ 298| F39 V62
vss_299| F33 V60
vss_300|_F27 V65
vss_301| E60 V63
vss_302| E56 V61
vss_303| E52 V58
vss_304| E48 V56
vss_305| E46 T65
vss_306| E42 T63
vss_307| E36 161
vss_308| E30 158
vss_309| E24 156
vss_z1o| E22 R64
vss_311] E18 R62
vss_312| E14 R60
vss 313 E10 R55
vss_314| E6 R53
vss_31s| E4 R48
vss_316| D63 NG54
vss_317| D39 N62
vss_a18| D33 N6O
vss_319| D27 N58
vss_320| 58 N56
vss_321| 54 N52
vss_322| S50 NA9
vss_323| 46 MBS
vss_324| 42 VB3
vss_325| 36 M1
vss_326| 30 VB9
vss_327| €20 MBS
vss_azs| C16 V63
vss_329| C12 mig
vss_330| &8 L56
vss_331| B39 52
vss_332| B33 L48
vss_3a3| B27

Vss_334| AS6

Vss_335| A52

vss_336| 42

vss_337| A36

vss_33g| A30

vss_339| A24

vss_340| A20

vss_341| AL6

vss_342| Al2

vss_343[ "8

VAXG_0

VAXG_1

VAXG_2

VAXG_3

VAXG_4

VAXG_5

VAXG_6

VAXG_7

VAXG_8

VAXG_9

VAXG_10
VAXG_ 11
VAXG_12
VAXG_13
VAXG_14
VAXG_15
VAXG_16
VAXG_17
VAXG_18
VAXG_19
VAXG_20
VAXG 21
VAXG 22
VAXG 23
VAXG_24
VAXG_25
VAXG_26
VAXG_ 27
VAXG 28
VAXG_29
VAXG_30
VAXG_31
VAXG_32
VAXG_33
VAXG_34
VAXG_35
VAXG_36
VAXG_37
VAXG_38
VAXG_39
VAXG_40
VAXG_41
VAXG_42
VAXG_43
VAXG_44
VAXG_45
VAXG_46
VAXG_47
VAXG_48
VAXG_49
VAXG_50
VAXG 51
VAXG_52
VAXG 53
VAXG_54
VAXG_55
VAXG_56
VAXG 57
VAXG 58
VAXG_59
VAXG_60
VAXG_61
VAXG_62
VAXG_63

U1000
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BJ36
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VDDQ 5
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BD47

BD43

BD39

VDDQ 7|
VDDQ 8

BD31

BD23

VDDQ_9
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VDDQ 13

AY35
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20x 1uF 0402, 28x 1uF 0402 ( NOSTUFF)
28x 1uF 0201 (NOSTUFF), 4x 22uF 0603 ( NOSTUFF)

20x 1uF 0402,

CPU VCORE DECOUPLI NG
Intel reconmmendation: 4x 470uF 4nChm 2x 470uF 4nOhm (NOSTUFF), 16x 22uF 0805, 4x 10uF 0603,
Appl e | npl ementation: 4x 470uF 4nChm 1x 470uF 4nChm (NOSTUFF), 16x 22uF 0603, 4x 10uF 0402,
PLACEMENT_NOTE ( C1600- C16C7) :
o1 o5 4 12 7 o PEVOORE_SQ_CPU Place on bottom side of UL000
JiClFGOO 1 C&F601 1 C&FGOZ 1 C&F603 1 C&F604 1 C&FGOS 1 C&FGOG 1 C&F607 1 C&FGOS 1 C&FGOQ 1 C1F610 1 C1F611 1 C1F612 1 C1F613 1 C1F614 1 C1F615 1 C&F616 1 C1F617 1 C&F618 JiC&':(SlQ
TH# OTE OTE OTE OTH OTH OTYE TE OTE OTE TE TE TE TE 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
NOSTUF| NOST! NOSTUFF UFF NOSTUF| NOSTUF| UFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF N‘@TUFF
1C16A0 [1C16A1 [1C16A2 |1C16A3 |1Cl6A4 |1 C16A5 |[1C16A6 |1C16A7 |1Cl16A8 |1C1l6A9 ([1Cl16BO |1Cl6Bl1 (1Cl6B2 (1 Cl6B3 (1Cl6B4 |1 Cl6B5 |1 Cl16B6 (1C16B7 |1 C16B8 JiClGBQ
A A A A A A A A A I o o U T T A T e A
—F W PRV PR TR TR TE OTE PR PR PR TE PR TE TR TR TR TR TR TR —F S
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF -
1 CL6C0 |1 CL6C1 |1 (16C2 |1 (16C3 |1 (1604 |1 (16C5 |1 CL608 | (16C7
p o T o T o T, 6% T, 8% T o, T o T ek,
T 8361 8361 8361 8361 8361 8361 8361 8361
C

PLACEMENT_NOTE ( C1620- C1623) :

Pl ace near U1000 on bottom side
Lk [ Bibsd | Bubss
10UF 10UF 100%UF

B850
TOUF
20% -1 20% 20% 21
2 gE%\nﬁst 2 gE%\nﬁst 2 gE%\nﬁst —F gE%\nﬁst
0402-1 0402-1 0402-1 0402-1
L
C PLACEMVENT_NOTE ( C1624- C16D5): -
Pl ace nearPli o ears|iembottmosnieiddentt @ rosn @i deot t om si de.
Y CRITICAL T CRITICAL JCRITICAL JCRITTCAL TCRITICAL T CRITICAL T CRITICAL T CRITICAL [CRITICAL | CRITICAL | CRITICAL JCRITTCAL [CRITICAL | CRITTCAL TCRITICAL T ORI TTCAL | nemrirr s s s Py
1%&24 lrci625 |ic1626 __1%637 __1%638 __1%33%639 licie30 |ic1631 |ic1632 |1c1633 __1%694 __1%695 __1%6;6 __1%697 _i?&% lici639 |:Cieto |:CieD _i(gjg%GFDZ _i%:g%eFDs__l%eFm 1%&%
V. LER. T L. %W, L. W, L. LW, LR TR, T LW, L. LW, W LW, % TN, % T % &
T b T2 attmmn T fplemme |2 oo T2 fatiome 7 filoomn |2 atlomn [ fplomme [P fglooma 2 Bibcomn [7 filoomn |2 atlomn [7 fpSomme [ Bglooma [ Bibcomn [2 fgloome |2 faiome [ fiSoomn [P Bgloma [ Bicomn |2 gl [ ficomn

PLACEMENT _NOTE ( C1640- C1645) :

Pl ace near inductors on bottom side.
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL NOSTUFE
1C1640 *C1641 L1 C1642 .| C1643 .11 C1644
—470UF- 4MOHM ——470UF- 4MOHM —— 470UF- 4MOHM —— 4 70UF- 4MOHM 470UF- 4MOHM
[~ 20% —T 20% —T 20% —T 20% 20%
2 BV, o 2 BV, o
M D2T- SM

2 BtY. rant F z égq?vs&m F_ : ézq?vs&m F D2T- S "
CPU VCCPLL DECOUPLI NG
B

CPU VCCI O VCCPQ DECOUPLI NG
10x 10uF 0603, 26x 1uF 0402
ngOO _S0_CPy R
CRI §I7CAL

[y |-

Intel recommendation: 2x 330uF;
Appl e | npl ementation: 2x 330uF, 10x 10uF 0603, 26x 1uF 0402
PLACEMENT_NOTE (C1646- C1671):
3353%33125;3'3‘31\/057% lPI ace on bottom side of UL000
B 1C1646 |1Cl647 ([1C1648 |1Cl1649 [1C1650 |1Cl651 ([1C1652 |1C1653 [1Cl654 ([(1Cl1655 |1Cl656 |1C1657 JiC1658 )
1UE — I\F — IF — 1y — I — I\ — 1UF — I =1 — I — 1UF — 1UF TUE e o s 222007 7 0 PRIVE_SO dA%Y ’ ’
S 18 S 180 S 18 S 18 S 18 S 18 S 18 S 18 S 18 S 18 S 18w S 8¢ S 18 S
T i i i i i i i i i i i i T s i t C1685 |* C1686.|* S5or-o. oosorm
1C1/F659 ::1C1/F660 ::1C1/F661::1C1/F662 ::1C1/F663 :201/':664::1C1/F665 ::1C1/F666 ::1C&/F667 :éC&/F668::1C1/F669 ::1(:&‘1}:670 JiCL%/':fS?l a;u VCCPLL Low p;SS’fiHer
Fix W TR TR OTE OTE OTE OFE T OTE TR OTh T
402 402 402 402 402 402 402 402 402 402 402 402 402
1 —

PLACEMENT_NOTE (C1672-C1681):
Pl ace near U1000 on bottom side
T T L |
UF - 1
2
6.

% %
3V 5 6.3V
R X5R
3 603
SYNC MASTER=K92 M_B SYNC DATE=08/ 19/ 2010

1873 [T 1
10UF F 0
S % S % S & :
&5 &5 &5
d s on bottom si de ) ) )
CPU DECOUPLI NG |
BTG NOVEET o
I

Pl ace near i nductor
CRI TI CAL
83
d} Appl e I nc.
®

1 C1682 , C16
+| 330UF- 0. 006€HVB30UF- 0. 0060HM
20% 20%
2v 2v
A 2 PAY 2 PAY
CASE- D2- SM CASE- D2- SM
CRI TI CAL
Intel recommendation: 1x 10nmGhn resistor, 1x 1uF 0402
R1601
,0. 010,
_§0_CPU 710 12
1/iF%]W 1 C1684 NOTI CE OF PROPRI ETARY PROPERTY:
0603 e THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
10V PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
2 1% THE POSESSOR AGREES TO THE FOLLOW NG
402 | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 16 OF 132
Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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6x 10uF 0603, 2x 10uF 0603 (NOSTUFF), 9x 1uF 0402, 9x 1uF 0402 ( NOSTUFF)
2x 10uF 0402 (NOSTUFF), 9x 1uF 0402, 9x 1uF 0402 ( NOSTUFF)

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

Appl e | npl enent ati on:
PLACEMENT _NOTE ( C1700- C1708) :
o s 2322 1 _PPVOORE_SO_AXG Place on bottom side of UL000
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
JiCl?OO 1C1701 |1Cl702 |[:1C1703 |1 C1l704 |[|1Cl1705 |[1Cl1l706 [1C1707 |1Cl1708 |1C1709 |1Cl710 (+Cl711 |1Cl712 |[*Cl1713 [1Cl714 |1Cl715 |[tCl716 JiCl?l?
i o —= 1F — 1F — 1 ::i = — 1 — 1 — 1MF — MF ::i = ::i = ::i = — 1 — 1 ::i = — 1 — MF i%’}:
T TH O TH TR T¥ TE T& TH TH TH T& TH TH TE TE TE TE TH
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
PLACEMENT_NOTE (C1718- C1723): J_
Pl ace cl ose to U1000 on bottom side =
NOSTUFF
Jica718 |icizae [ici720 [icize1 [icaze2 [ici72s [ici724 |:ci725
0 10U - 10UF 10UF 10UF 10UF
S 8% T, 8% S 8% S 8% S 8% S 8% S 8% S 8%
Gao3 1°R Gao3 1°R Gao3 1°R Gao3 1°R Gao3 1°R Gao3 1°R Gao3 1°R Gao3 1°R
PLACEMENT_NOTE (c172l6- C1731): l J—‘
lPI ace near inductors on bottom side.
NOSTUE NOST!
Ji(é?g}?FZG 1 (%:‘?%7':27 1 %:‘%7':28 1 %}U?FZQ 1 C1U7F30 1 C‘?}JF31 1 %}J’?Z 1 (%3‘?%733
\ T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V T, 6.3V \
—F 8RB 2 8RB 2 8RB 2 8B ERM 2 égéscﬂm 2 égééCEFM 2 8RB ERML 2 8RB ERML
PLACEMENT_NOTE ( C1734- C1735): J_
Pl ace near inductors on bottom side. =
NOSTUFF C
*C1734 L[*C1735 | C1737
== Z70UF- AMOHM = 470UF~4MOHM 470UF- 4MOHM
i B [T By ﬁ By
D2T- SM D2T- SM D2T- SM
L
U V V PLI NG | ILJ V d A 1x 330 FPSI_ IlONFGO603 5x 1uF 0402
Intel recomendation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402 ntel recomendation: 1x um 2x o cox Y
Appl e Inpl ementation: 1x 330uF, 8x 1OUF 0603, 10x 1uF 0402 Apple Inplementation: 1x 330uF, 5x 10uF 0603, S5x 1uF 0402
PLACEMENT NOTE (CL738- C1747): PLACENMENT_NOTE (C1758-C1762): |
72200 PPIVE SSRS0_CPUDDR Place on bottom side of UL000 o 12 7 _PPVCCSA SO_REG Pl ace on bottom side of UL000
JiCl738 1C1739 |1Cl740 |[1Cl1741 |1Cl742 |1Cl743 |1Cl744 |1Cl745 |t C1746JiC1747 N N . N N
oSl Tl W ¥ ¥ S T ¥ i L hree I (1312 9 |t (fg 60 |* (fg 61 (£1F7 62
—|;42¥ 242¥ 24¥ 24¥ 24¥ 24¥ 24¥ 242¥ 24¥ —|;4¥ —|;4g}2{ ZAEL%) ZAEL%) ZAEL%) —|;4§§)
Pl ace cl ose to U1000 on bottom side J:‘ 1
:gi7es |-cagas . cugso oppst Lgizse |gayss | giyse | cagss '
S 8% T, 8% S 8% S 8% T, 8% T, 8% S % S % 1C1l763 [t Cl764 |1 Cl765 |1Cl766 JiC1767
35 35 35 385 35 35 T 35 T 55 e . . oF B
o o 2 X5R 2 X5R 2 X5R 2 X5R 2 ¥R
Pl ace near inductors on bottom side J_ T 603 603 603 603 T 603
,C1756 : 1
+ 303%(’)LF- 0. 0060HM =
jl? BoLy |*C1768
S5 o2 sw =L 270UF
T 20%
= 2 2lr
= CASE- B4- SM
Intel recommendation: 1x 10mGhn resistor, 1x 1luF 0402 =
R1700
10‘ 0102 PP1V5_Sg CPU VCCDQ 7 12 _—
1/1:{0W
he 1 CL757
SYNC MASTER=K92 M.B SYNC DATE=08/ 19/ 2010
CPU DECOUPLI NG I |
TP O |
d} Appl e Inc. Imw,_lﬂ
®
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2

39 35 22 22 20 17 16 14 3312 10 0 7 o _PPIVO5_SO
33 23 28 4% 18 17 16 12 7 5 _PP3V3 SO 39 35 23 22 20 17 16 14 13 1210 9 7 6 _PP1VO5 SO
RS B Bl ACE_NEAR=UL800. Y47: 2. 54mm
i LPC R AD<O> , . ot a0 0r 0 PLACE_NEAR=U1800. Y11: 2. 54mm B o !
3% 1720 3 R1830" R1890
25 [Ty SYSCLK CLK32K RTC A20 [grexa U1800 Fvo/ LADo| 38 LPC R AD<I> 37.4 FCH
20 | rrexe COUGAR- PO FwHL/ LADL| A38 F“J—mm—’ws%mo W AALAPC AL oy 'R1820 vebw 11200
Ne MBI LE B37 LPC R AD<2> s 2 6 4 45 07 5 i BG34 1 E12 201,
FCBGA FVH2/ LADQCB_7,-¢-0—RJ-§V§ULZOW\/\,#—@ 201, o 36 E_ENET_D2R N e i U 8?3% SMBALERT*/ GPI OL 1 PCH_GPI O11 1
1 0] FWH3/ LAD3 PCIE ENET D2R P PERP1 -
1o _RTC RESET L & 2204 RTCRST* “ &it? e LECRADSEZRIBEA AN AN 283 4 PC ADSS2 D e nroo PCIE ENET R2D C N f AV32 | pETnL MoB! LE svBoLI R4 NBUS_PCH QLK oD & 8383 7
- FwH4/ LFRANVE* | D36 LPC FRAME R L . 2 33 LPC FRAME L % 30 - s FCBGA svBDATAL @ oo  SMBUS PCH DATA QD 2 28 g1 0
PCH SRTCRST L @2 | sRTCRST* ey = ERAVE R LRIBG SN 2o —RAME LoDy © 44 @0 o7 03 wa @ POAEENET RRDCP g A2 IPETPL (2 & 10) = B8
16 - S) LDRQD* |5 E36 NC LPC DREQO L 3 M
BE34 * Al2
w PCHINTRUER L g K22\ nrRupER E LR+ /P23 K36 o  Teo PWRENPOH  y(iPU) s R i e Rl D P SM-OALERT"/ GP1 060 SML_PCH 0 ALERT L *
% 2 o O - =
1w PCHINIVRVEN L g CI7 | NTVRVEN SERIRQYS __ quip  LPC SERIROQ QD ¢ - POE AP R2D C N 232 | PETe SMLOCLIG = g SWL P10 QLK @D «7
95 31 PCIE AP RRD C P _ AY32 | perpo SMLODATA| ©@= SV PCH 0 DATA D 7
- R
03 16 _HDA BIT CLK R o—"°4 | HoA_BOLK SATAORXN_AMB SATA HDD D2R N % 3 Ey—PCLE FW D2R N -6 | PERNS SML1ALERT*/ PCHHOT* / GPI o74] €13 SM._PCH 1 ALERT L 16
AML BJ36
saTAORKPL AML o  SATA MDD DPRP e o 55 [rmy_PCLE FW D2R P - PERPS E14
o5 16 _HDA_SYNC R 34| HDA sy SATAOTXNAP? TA_HDD R2D C N 03 30 PCIE FWR2D C N PVETE 102 N % SMLCLK GPI OB81_or———ugy 2& zg i EL;A D 7 o2
. SATAOTXP|APS . SATA HDD R2D C P o o a0 PCIE FWR2D C P -84 | peTP3 g SMLLDATAY GPI 075 = D 7
16 _PCH SPKR & 10 | SPKR AMLO BF36
- ST 1A oo en D e Do renp 555 | pers ?
HDA T R L *
02 10 RS - HOA_RST 8 SATALTXN_APLL SATA ODD R2D C N s NC_POI E_EXCARD R2D C N AY34 | peThg
AP10 SATA ODD R2D C P NC PCl E_ EXCARD R2D C P BB34
o5 50 [Ty—HDA_SDIND > 3 | DA SDI MO L SATALTXPL A0 g SATACDDRPDCP ooy w2 @ MCPOEEXCARDRPDCP g 20 |PETPS
s _NC HDA SDI N1 G34 HDA_SDI N1 - SATA2RXN_AD? TP _SATA C D2RN NC PCl E 5 _D2RN B&37 | perns
NC HDA SDI N2 4 | HpA SDI N2 SATA2RXP| ADS TP_SATA C D2RP NC PCIE 5 D2RP BH37 | peres
o NC HDA SDIN2 g = | \_ o= AB37
o _NC HDA SDING "3 | oA sDine SATA2TXN ATB o TP SATA C ReD ON NC PCIE 5 R2D CN _ AY36 | perps 8 e e jioa SERE
sataTxP A g TP _SATA C ReD CP NC PCIE 5 _R2D CP  BB36 | pgrps o CLKQUT_PEG A P - oD 7 2
93 16 M HDA_SDO AB8 BJ38
= TA D D2RN
SATAZRXN NC A . NC_PCIE 6_D2RN PERNG Kot Dv N AV22 oM CLK100M GPU N o
=6 SATA3RXP| ABLO TA D D2RP s NC PCl E 6_D2RP B&8 | peres T ol AU22
a3 10 q@OT—JTAG T29 TVE - o3 HDA_DOCK_EN*/ GPl (33 SATASTXN_AF3 NC SATA D R2D ON . NC PCIE 6 R2D CN AUB6 | perhg CLKOUT_DM _P| DM _CLK100M CPU P 10 90
ENET_MEDI A_SENSE_RDI V * !
= D ME SENS| - HDA_DOCK_RST*/ GPI 013 |<£ eaTASTXP AFL NG SATA D R2D OP . NC PCIE 6_R2D CP___AV36 | perpg
AML2 NC PCH CLKOUT DPN
< 7 NC SATA E D2RN NC PCIE_7_D2RN BGAO | perny CLKOUT_DP_N °
P . 13 SATA4RXN s AML3
A XPPCHTCK g " [ITAG TCK 2 SATA4RXPLYB NC_SATA E D2RP . NC PCIE 7 _D2RP BI40 | perp7 N CLKOUT_DP_P| NC PCH CLKQUT DPP s
2 [Ty XDP_PCH TMVS > 7] ITAG TVE 0) SATAATXNADS NC SATA E R2D CN s NC PCIE 7_R2D CN __ AY40 |pepyy L
2 [ID—XDP_PCH TO! o K5 | 37aG TDI < SATA4TXP| ADL NC SATA E R2D CP . NC PCIE 7 R2D CP  BBA40 | perpy \ % CLkiN DM N BF18 PCIE CLK100M PCH N oo
= —_ BE18 E _CLK100M PCH P
op 00 D !__) saTAsRXN_Y3 NC SATA F_D2RN . NC PCIE 8 _D2RN BE38 | perng O | CLKIN.DM _P PCLE CLKI00M PCH o0
s e P IO e JTAGTDO SATASRXP| Y1 - NC SATA F_D2RP s NC PCIE 8 D2RP BC38 | perps o LL
SATASTXN_AB3 NC SATA F_R2D N s NC PCIE 8 R2D CN _ AVB8 | peppg 2 CLKIN_DOT_96N 24 o, PCH CLK96M DOT_N o =0
SATASTXP| ABL g NCSATAERIDCP o PClE D AYS8 | peTPs @ OLKINDOT 96P E24 o, = PCHOKIGMDOT P e
PI_CLK R T3 | spi_cik PCH_SATAI COVP X
waqn-SPLCOKR e T3 ISP SATAI COVPd] Ylé 22 03 36 PCI E_CLK100M ENET N &— 0 | akaut_Pai EON CLKI N SATA NLAK? PCH CLKL00M SATA N
SPIL_CSO R L Yi4 * vi PCl E_CLK100M ENET P Y39 — 1 e
% 10 T} - SPI_CS0 _ SATAI COVPI o3 36 - CLKOUT_PCI EOP LK N saTA P ARS boH CLKLOOM SATA P o
T1 * AB49
TP SPI_CS1 L - SPI_Cs1 % SATALED LP3 POH SATALED L . 5,7, 10 17 13 14,16 17 20 22 23 35 93 31 i E gﬁggm 2E s - CLKQUT_PCI EIN
% 10 (QOE}—-SPL_MOSI_R 4| s _mosi SATAOGH I 1| V14 DP AUXCH | SOL e - CLKOUT_Pal E1P REFCLK141 N_K45 PCH CLK14P3M REFCLK 16 03
= = i 03 38 PCI E_CLK100M FW N & 148 | cLkouT Pa E2N m
o3 a5 SPL_M SO - SPI_M SO SATALGP/ GPI 019 SATARDRVR EN 16 23 a1 -
o - - S =) E— (4510 o 3 PCI E_CLK100M FW P 247 | akaur_pa 2P s
- - CLKI N_PCI LOOPBACK| PCH OLK33M POl I N 25 99
SATA3COVPI | ABLS PLACE_NEAR=UL800. AB12: 2. 54rm 39 25 10 [Ty FW CLKREQ L - 10 | PCI ECLKRQ2* / GPI O20 P05 TS 1D e AT
SaTAsRCOMPO| AB12_ ] 92 PCH SATA3COMP Y37 V47
SATA3RBI As| AHL PCH_SATA3RBI AS PLACE_NEAR=U1800. AHL: 2. 54 e £ M EXCARD N CLKOUT_PCI E3N XTAL25_I N - SYSCLK_CLK25M SB R 1
| = - AHL: 2. 54mm % o qoom}—NC POLE CLK100M EXCARD P &8 | akour_pai 3P xtaL2s_out| Y42 N
o 33 PCIE_CLK100M T29 N &— "3 | clkout_Pal EaN
bpava 129 o 3 PCI E_CLK100M T29 P -5 | akour_paEar XOLK_ROOWP| Y47 g PCH XCLK_RCOMP
puusngREl s
18580500400 15,12 1 5 PP3VE SO « _NC PCI E CLK100M PESN - CLKOUT_PCI E5N
7170 45 72 20 19 19 17 16 7 PP3V3 SUS o NCPCIE CLKIOOMPESP o, V46 |cikouT_PClESP CLKOUTFLEX0/ GPI 064 K43y NC PCH GPI 064 CLKQUTFLEXO &
PCI ECLKRQS L GPI 044 PO * ﬁj
Bodotedert etz ) o PP3V3 SO * PG ECLKRG*/ GPI 04 - CLKOUTFLEXL/ GPI 085 P47 g NC PCH GPI 055 CLKOUTFLEXL
B T i s _NC PCl E_CLK100M PEBN AB42 | o koUT PEG BN 0
R1878'| R1842'| R1869' « NCPCE CLKIOOMPEBR o AB40 | g kour_PEG B P CLKOUTFLEX2/ GPI 066 ™7 g, NC PCH GPI 066 CLKQUTFLEX2 &
4. 7K 10K
1 1 1 1 [ —ENET_CLKREQ L J2 -
R1843" Rlsft?( R181%E R181%i R181%ﬁ ”ELEE““% J’ELEE““ J’ELEE““ ” 2: : AP CLKREO L - ML E E&Ex*;g: g: CLKOUTFLEX3/ GPI 07| K49 NC PCH GPI 067 CLKOUTFLEX3 s
10K 2 % 3 3 % N % 2, 2, -
EXCARD CLKREQ L >
PPVRTC GaH 120w ey vy vy ey JTAG T29 TMVS 163 © 129 CLKREO L 12 i E&z@*;g: gz CLKOUT_| TRXDP_NLAKLA | TPXDP_CLK100M N 16 23 90
2020 177 e B —— 205y 2012 2012 2012 2012 PCH_SPKR 1 % o D> - R cLkaUT_I TRXDP_P AKILS g | TPXDP_CLK100M P 16 23 %0
FW CLKREQ L 16233 o7 100 [CE)—PEG CLKREQ L "0 | PEG A CLKRQ'/ GPI 047
R1802* 'R1803 AP CLKREQ L 1623 31 1o _PEG B OLKRQ L GPI 56 - O | PEG B CLKRQ'/ GPI 066
PCH SATALED L 6
1 1 20K 20K
R1800 R1801 %%2 29 EXCARD CLKREQ L 46 CLKIN_GNDL_N| BI30 PCH CLKI N_GNDNIL
5%% § o 20w iezow T29 CLKREQ L 6 55 CLKI N_GD1_p| BG30 PCH CLKI N _GNDP1
120w Voow 201, , %01 PEG CLKREO L e
m INK CLK
12 220t RTC RESET L PEG B CLKRO L_GPI 66 15 a_ca NCaitka °
1 _PoH sRTCRST L ,515 ENET CLKREQ L 10 36 70 56 41 25 22 20 7 BPLVS SO cL_paTa1| T11 NC CLINK DATA .
PCH INTRUDER L 44 U UFE CL_RST1* ;P10 NC CLINK RESET L s
B LNNREN L L[ e Rusao (B REBEET) o
duRLRBLBE NOSTUEE 90 23 16 __| TPXDP_CLK100M N 2 1 s% 20w v | TPCPU CLK10OM N 10 90 10K 5%
gz’ I G803 R1833!| R1834* A 3&3 o R1870'| |'R1871
Tov Tov 10K TOK R1841 NCSBUFF - 201, | R1849 cannot be used w VCCSUSHDA on SO 10K 10K
v v | TPXDP_CLK100M P 2 1 / | TPCPU_CLK100M P 2
en 2 2 e 7170 45 22 20 10 38 17 10 7 PPBV3 SUS mzw% 20w o0 2 10 VYV 0% 16 98 20w $ow
o 201, HDA_SDOUT R ;6 o3 2 I P Y

R1847* DP_AUXCH | 16 23 84
= 10K SATARDRVR _EN ;6 23 41 PLACE_NEAR=U1800. N34: 1. 27nm
20w R1810
201y A28,
HDA BI T CLK @ 56 93
L GPlO14 ¢ 5%
vzow  PLACE NEAR=UL800. L34: 1. 27mm 402
53 16 PCH_CLK14P3M REFCLK 201 Ri811 7170 45 22 20 19 13 17 10 7 PPBVE SUS
93 16 PCILE CLK100M PCH N 1/\/\/\/2 HDA SYNC oD 56 93
22 10 PAE QLKIO0M PCH P PLACE_NEAR=U1800. K34: 1, 27nm y20w 1 H H
a3 16 PCH CLK100M SATA N ! = 991815 Y5 R1854 |"R1855 | "'R1853
o5 16 PCH CLK100M SATA P 33 o oK oK oK
o3 1 ’\/\/\/2 HDA RST L oD 56 %3 1/ 20w 1/ 20w 1/ 20w
1
o 16 PCH CLK96M DOT_P Il?(.;l_K897 o PLACE NEAR-UL800. A36; 1. 27mm 401 501 S0
% 201
'R1891 ['R1892 |'R1893 |'R1894 ['R1895 |'R18963 i/%ow 33 DOUT
_SM._PCH O_ALERT L]
Q1850 37650859 10K 10K 10K 10K 10K 10K VE lw\/z HDA_S oD 5 5 1 S ;:,H o 2EEE t
37650859 VGS 0.35-1V 1/ 20w 1/ 20w £7%0w £7%0w £7%0w 2750w 1720w C::F
,201 201 201 2201 2201 2201 ) o e Ssa L R1888 1 5% 20w W 16 PCH GPI 011
1 w
UNUSED cl ock term nations for FCl M MODE -

SYNC MASTER=K91 M.B

SYNC DATE=10/19/ 2010
—

PCH SATA/ PCl E/ CLK/ LPC/ SPI

D

N d} Appl e Inc.
<)
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PP3V3 SUS 71617 18 19 20 22 45 70 71 72
PP1V0O5 SO 847,29 10,12 13 14 16 20 22 23 35 39 44 67
1
R1
R1905 ‘500
9
20w 1 PLACE_NEAR=UL800. BJ24: 12. 7nm
%01 W
, %01
%0 DM_N2S N<0> B4 [omomtn oo DAS QY T FOI R0 B4 o DI DATA Neon - nCoT
) DM _N2S N<1> BE20 | pyv 1RxN NOBI LE FOI_RxNi| AY14 o  FDI DATA Nel> 9% ch\é
w00 DM _N2S N<2> BGL8 | pm 2RXN FCBGA FOI_RxNg| BEL4 o  FDI DATA N2> s %0 NCgé
w0 DM _N2S N<3> B&20 | pm 3RXN (3 OF 10) FDI_Rxna| BHIS o  FDI DATA Ne3> 050 ch\;
BC12 3
BE24 OMT  FDI _RXN4 & FD DATA N<4> 0 00
900 ngl $: z<g> — DM ORXP Dl RXNSLBY12 - FDI DATA N<5> 9 %0 %r%
900 (TRy—DM _N2S P<1> =~ g = | DM IRXP - BGLO bl 2
DM _N2S P<2> BI18 | oy 2RxP FDI _RXN6 @ FD DATA N<6> 5 0
- BJ20 FDI_RXN7| B g  FDI DATA N<7> o0
0o DM _N2S P<3> DM 3RXP - - NC’
FOI_Rxpo| BCL4 o  FDI DATA P<0> .0 >
% o DM __S2N N<O> AVR4 | o 0TXN FOI_Rxp1| BB14 o FDI DATA P<i> 6990 NCXAT
%096 DM S2N N<1> A2 | by 1TXN FOI_Rxp2| BF14 o  FDI DATA P<2> 9% NCX7E T
w0 2N N<2> BB18 | pm 27X FOI_Rxpa BGI3 o DI DATA P<3> 500 NCX7
0o DM _S2N N<3> AV18 | pv 3TXN FOI_Rxpal BE12 o  FDI DATA P<d> 050 QE\;T)
BGL2
AY24 —_ FDI _RXP5, P FDI_DATA P<5> . KW
. ngl iﬁﬁ ?? V20| oo % E FDI_Rxpo| BI10 o FDI DATA P<6> 9% N
90 9 6 <1> DM 1TXP - BHO il NC:
w00 DM _S2N P<2> AY18 | pv 27xP FDI _RxP7 D _DATA P<7> ° % ,\K:/Z\(‘?
DM _S2N P<3> AUL8 e
%0 ° &y *- DM 3TXP FDI_INT[ AWLE FDI_I NT oD ¢ ° NCW
b NCET
PCH DM 2RBI AS BH21 | pm 2RBI AS FDI _FSyNco| AV12 FDI_FSYNC<0> 6900 Ncg%
PLACE_NEAR=U1800. BH21: 2. 54mm FOI_Fsynci| BCLO g  FDI FSYNG<l> rmeow NCg§
1 5
R1920 PCH DM COVP BJ24 | pm _zoowp FDI _LSYNoO| AVL14 FDI_LSYNC<0> 6900 NC,
750 - - i
i B&5 | pm | RcowP FOI_LsynCI[ BBLO o FDI LSYNO<l> rmeow NCa
ipon NG
. " NCEE
oo T PMSYSRST L g  Kdsys peser [ WAKE @ POE WKE L Ve LR NC3E
3
o 2 PM PCH_SYS PVROK P12 | svs_PuRoK %E CLKRUN/GPI 082| B g PMCOLKRINL ey sar s N
= NC
oo Iy PMPCHPWRC g L2 | pvrok re N
020 qon PMMEMPVRED . B13 | prAVPVUROK 28 SUS STAT/GPI 061 B g LPCPVRDWNL qmyeaas
44 [Ty PM DSW PVRGD - 222 | DPROK E% SUSCLK/ GPI os2| N14 - PM CLK32K SUSCLK R oo
80 19 17 (TR)—PM PCH PWROK - L10 | apvRoK (f)g SLP_S5*/ GPI %3&‘%@ 17 44 72
oM PMRSMST L | g @I4RsiRsT: ﬁ SLP.sart g PMSIPSaL OO 17 20 42 40 s 72 25 20 16 7 _PPVRTC G3H
-
17 (om)—SUSWARN L @16 | SUSWARN"/ SUSPVRDNACK/ GPI CBO SLP_S3*(5f4 g PMSIPS3 L mnewzoar
E20 «|.GLo
o e 44 25 17 [Ty—PM PYRBTN L - ' PWRBTN SLP AN g TPPMSIPAL PP1V8 SO S0 e 25 70 11 &
n
° P29¢ «s m_SVC ADAPTER EN 120 |ACPRESENT/ GPI CB1 P23 AY16 TP POH TP23 R1981" R1915
2. 2K
45 [Ty—PM BATLOW L - 10 | BATLOW/ GPI O72 PVBYI APL4 g PM SYNC oo 20 %0 B 390K s NC CRT |G BLUE P N8
- - 1/ 20w 5% bl P49
A10 * K14 1/ 20W s _NC CRT | G GREEN P
PCH Rl L - R SLP_LAN*/ GPI 029 d LP_LAN L 17 201, W NC CRT | G RED - 149
1<% e PIROSIPILANL 201,[ e -
AYL
R1900* DF_TV: pcH DF Tvs R1980 » 1 5% 120w w CPU PROC SEL L 100 . NC_CRT 1 G DOC OLK T39
100K o o _NC CRT I G DDC DATA M:0
120w aL8
M
%, DSVW/RVEN - PCH_DSWRMVEN + NC_CRT 1 G HSYNG - M7
SLP_SUs* PM SLP SUS L oo 17 72 s _NC CRT |G VSYNC - M9
= .| cl2 PCH SUSA
SUSACK SUSACK L Lanu By PCH DAC | REF - '3
-

70 4]

72 71f

as 22

DF_TVS: DM & FDI Term Vol t age

Sgt 18 VEE WRER H¥h

22 20 19 16 17 1§ 7 PP3V3 SUS

7
98 89 85 82
24 23 22 30 13 75 PP

70 65 55 45 39 29 25

0 19 18 17 16 7 PP3V3_SUS
72 71 70

R1925"
1K

i

1/ 20w

201,

R1985"
1K

P

1/ 20w

201,

R1982"
10K

5%
1/ 20W

2015

SUSWARN L R1986 5 O A1 swuzow v PCH SUSAK L 47
201
2353 98 38 33 95 1R 13 4% PP3V3_SO
P LR g
SR
R1991"
8. 2K
5%
120w
It
2015
1
R1983
10K
5%
120w
205y
SUSWARN L .

GPI 29 SLP _LAN L

PM _PWRBTN L

PCl E WAKE L

17

17 23 a4

6 17 25 31 84

PLACE_NEAR=U1800. T43: 2. 54mm

PM CLKRUN L

72 44 29 17 6

72 17

PM SLP S3 L

6 17 a4 46

'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

R1921"
100K

5%

1/ 20W
M
201

201, 201,

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

CRT_BLUE
CRT_GREEN
CRT_RED

CRT_DDC_CLK
CRT_DDC_DATA

CRT_HSYNC
CRT_VSYNC

DAC_| REF
CRT_I RTN

| NTERFACE

DI d TAL DI SPLAY

SDVO_TVCLKI NN AP4S o NC SDVO TVCLKI NN .
SDVO_TVCLKI NPLAPAS o  NC SDVO TVOLKI NP .
SDVO STALLNL.AMAZ o) NC SDVO STALLN .
o
SDVO_STALLP| AMH0 o  NC SDVO STALLP .
SDVO_INTNLAPSS o)  NC SDVO I NTN .
SDVOINTPL AP0 o  NC SDVO INTP .
SDVO_CTRLCLK| P38 & DP1GDC AK o 70 8
SOVO_CTRLDATA| M9 g DPIGDDCDATA smw
DDPB_AUXN[AT49 DP |G AUX CH N 5 63 02
ATA7
DDPB_AUXP| DP | G AUX P 5 83 02
DoPB_HPDLAT40 @  DP 1G HPD o 55
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 I1G MP<1> .
DOPB 2NLAMS o  NC DP 1G MINe2> .
DDPB_2P| o NCDPIG MP<2> .
DOPB_3N| AVA7 g NC DP 1G MN<3> .
DoPe 3P| AVA9 o  NC DP IG MP<3> .
DoPC_CTRLOLK| P46 g NCDPIGC CTIR Ok .
DDPC_CTRLDATA| P42 g NC DP IG C CTRL DATA .
DDPC_AUXN|_AP47 NC DP_1G C AUXN .
DDPC_AUXPL AP49 g NC DP I1G C AUXP .
DoPC_HPDL AT38 o NC DP IG C HPD .
DOPC ONLAYA7 o NC DP I1G C MN<O> s
DDPC_OP| AYA9 o NCDP 1G C MP<O> .
DoPC_IN[AYAS o  NC DP 1G C MNk1> .
DoPC_1P[ AYAS o 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 g NCDP IG C MN<3> s
popc 3P BBAO o NCDPIGC MP<3> .
DDPD_CTRLCLK| M43 & NCDPIGDCIR QK .
DDPD_CTRLDATA| MB6 @=NC DP 1G D CTRL DATA .
DDPD_AUXNLATAS gy NC DP 1G D AUXN .
AT43
DDPD_AUXP} S NC DP_| G D _AUXP 6
DoPD_HPD[ B o NCDP IGD HPD .
DoPD_ON[ BB4S o NC DP 1G D MN0> .
poPD 0P BB4S o  NC DP 1G D MP<0> .
poPD_IN BF44 o NCDP IG D MiN<1> R
oopp_1p| BE44 g  NC DP 1G D MP<i> .
poPD 2N BF42 g  NC DP IG D MINe2> .
poPD_2p| BE42 - NCDPIGD MP<2> R
DoPD 3N BI42 o  NC DP 1G D MN3> .
ooPD 3P| B2 g  NCDP 1GD MP<3> .
lacumnz
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72,
25

87 18 8

23 22
98 89

20 1917
88 87

71 61 69 56 53_51 50_49 48
16,127 &

47745741740 39 35 '35°37° 28 36
B84 83 82 79

LVDS | G BKL _ON

PP3V3 SO

R2010 10K 2 PCI_INTA L - 40 Pl RO UL800 usepoN|_C24 USB HUBL UP N
_ ' PI R~ > J Py CED 2 o2
R2011 10K IW\/Z ou MW W "™ POl INTBL ; K384 PI Ree* NOBI Eg NT USBPOP| A24 o g  USB HUBL UP P D 2 52 USB HB 1
R2012 10K LAANZ S% Meow M 200 pg | NTC L - 28 PI R FCBGA s
R2013 10K o % 2w M 2ot PCl_INTD L - 88 1 p| R+ (5 OF 10) USBPIN > 51N Unused
N W 55w 201 - 9 T useP1P| B25 qg NCUSBIP
<26 B 2N
R2016 10K 1 pp 2 o7 JTAG GMUX_TNB o 28 [ REQU*/ GPI 050 UsBPaN $ £B - Unused
R2017 10K IAAN2 S% izow W 201 PCH M.B_REVB_PD pal CA4 | pecpr/ GPI B2 USBP2P| —
% -
R2018 10K 1Az o0 V2w W 2% pg Regs L > 0 | REGe*/ GPI B4 usBPaN 28 o g  NC USB 3N Unused
5% 1/ 20W VF 201 usapap|_H28 NC USB 3P
= 15 _PCH PO_GNT1 L 27 | a1/ aPl OBl UsBPANL 28 g NCUSBAN 0000 Unused
10 _PCH PCI_GNT2 L o~ 22 | a2/ epi B3 USBPAPL 28 gy NCUSB AP
PCH PCI_GNT3 L FA46 | anrax
18 - 3*/ GPl CB5 USBPSN c28 > NC USB 5N Unused
R2030 10K LAAAZ PCI_INTE_L - 2 | PIRGES GPI 2 USBPSP| A28 g NCUSB SR
R2014 10K o O% MW M 200 o, AUD | P PERI PHERAL DET - A0 | p| RgF*/ GPI B 9
1 NN 5770w G 201 g ca2 USBP6N| B_6N Unused
R203 10K LAANZ sa T29 MCU INT L - Pl RQG/ GPI O4 B29 NC USB 6P
S% 120w M 201 _AUD 12C INT L - D44 | b RQH*/ GPI OB O USBPOPL ——  spugp— D USB OF
N28 NC USB 7N d
PA PME L K10 . [a USBP7N| Unuse:
o NC PO PME - PME USBPTP| VP8 g NCUSB TP
PLT RESET L 6 *
20 29 25 O} S| - q PLTRST’ usePeN 130 o o USB HUB2 P N 24 02
— D
% 25 (QOT}—LPC CLK33M SMC R M9 ko Pao Usspsp| K30 O Uss HuBe b P o USB HUB 2
Ha4:
2s (M LPC CLK33M LPCPLUS R - 3 | cLkout_Pai 1 usapon_G30 USB_CAMERA N s
7> _LPC CLK33M GVUX R o228 | akout_pai 2 Usepop| E30 USB_CAMERA P Canera
s NCPO_CKsBMOTS o K42 Igkour_Pas .~ PP3V3_S3 PR R P
2 PCH_CLK33M PCl QUT M0 | cLkout_Pal 4 usBP1oN S0 gy NCUSBION PP3V3 SUS 71617 19 20 22 45 70 71 72
UsBP10P| 230 g NC USB 10P _ Uhused
AN4 * use
o2 o7 (OT}—LVDS 1G A DATA N<O> - 8 LVDSA_DATAO usBP11N L32 B 11N
92 57 (OM}—LVDS 1 G A DATA N<l> =7 LvDSA DATAL* ussP11p| K32 NC_USB 11P 1
52 o7 @O} —LVDS |G A DATA N<2> o547 LvpsA_paTA2* m e — Unused Rzogi 1R2061 R2068
. NC LVDS 1 G A DATANS3> AI48 || vDSA_DATA3* % userioN $2 o g NCUSBIN S oK 'R2067 E
A A s @ ———Q =N NG USB 12P 11200 5% 5%
52 o7 (OOT}—LVDS 1 G A DATA P<O> - ANA7 || ypsa DATAO USBP12P| — Uhused a :;iow o :;jow
o2 07 (OOT}—LVDS 1G A DATA P<1> o9 [ LvDsa_paTAL UsBP13N G2 g NCUSBI3N | 2 . T 2
o2 o7 (T}—LVDS 1 G A DATA P<2> <49 | Lvpsa paTa2 UBPI3P[ A32 g g NCUSBIIP Reogo R2062 R2064 ],
w e NC LVDS | G A DATAP<3> AJ47 || yDSA DATA3 Unuse % 10K % R206O!
A A s ——— 3 11200 5% 20w
BRBI PCH USB_RBI AS
% o (OOT}LVDS 1G A GLK N 3% Lvpsa_aik- UESBRB;A?SOB33 '8 201, v %01 10K
oz a7 L | K_P AK407] | vpsA_cLK 8 12 120
92 87 L B_DATA N<O> AH45 | | vDSB DATAO* > Ald 201,
o VDS 16 B DATA Nels A7 [ voep DATALY 000/ GPI 059222 12 51 AP_PVR EN
LVDS | G B DATA N<2> AF49 | DSB DATA2* OCL*/ GPl 040 - USB HUB SOFT RESET L 15 24
52 87 (0T} - VDSB._| oo/ Pl 41| BLY SDOONN_STATE RST L
s NC LVDS | G B DATAN<3> AF45 | | \yDSB DATA3* e :
< b S - OC3*/ GPl 42 - ENET_PWR_EN 2
52 o7 (QOT}—LVDS 1 G B DATA P<0> o— 3 | LvDss_DATAO ccar/aPl a3 K16 o PCH GPIOI3 04 Lz
52 o7 (OOT}—LVDS 1 G B DATA P<i> - AH49 || vpsB DATAL ocs*/ GPl co| ALE - SDOONN_STATE CHANGE 5 32
92 o7 (OOT}—LVDS | G B DATA P<2> &— 47 | LvDSB_DATA2 acs*/ aPl ool D4 o PCH GPI 010 OC6 L 2
s NC LVDS | G B DATAP<3> AF43 || vDSB_DATA3 oc7*/ GPl o14]_C14 - PCH GPI 014 OC7 L 23
o e TP _LVDS 1G B CLKN o— 40 LvpsB_cLk*
- |
o e qom TP LVDS 1G B CLKP o "3% | Lvpss_cik
= — 1
PCH LVDS [ BG - F37 | LvD_ 1 BG R2070
- ) 22.6
s _NC_PCH LVDS VBG AF36 | LvD vBG 19
R2050* - 120w .
2059 AE48 | |\ vREEH JF 7 PLACE_NEAR=UL800. B33: 2. 54mm
. ) ) 2
PLACE_NEAR=U1800. AF37: 2. 54mm Jrzég‘v = LVD_VREFL
201, JT- o6 qom—TP_LVDS |G BKL PWM o 25 L BruTCTL
bl 347 ||
87 18 8 (OOT} LVDS 1 G BKL _ON . L_BKLTEN
= o7 18 5 O —LVDS | G PANEL PWR P MAS | | vDb_EN <L
s _NC LVDS 1G CTRL ALK T45 | |_cTRL_CLK
s _NC LVDS | G CTRL_DATA P39 || cTRL_DATA
o LVDS | G DDC CLK T40 || ppc oLk
o> (OM}—LVDS | G DDC DATA - K47 | L pbc paATA

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
2015

=
L9
o

A

~
5%
S

'R2055
100K

5%

1/ 20w

M
5201

SYNC NVASTER=K92 M.B SYNC DATE=07/ 06/ 2010

PCH PCl / FLASHCACHE/ USB
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pwa
mnsom

et

10,49,90,51,92:90,59050, 74,73,
23 1 r@y—PCH GPL Q0 - T7 | BMBUSY*/ GPI CO Uls_%% CLKOUT_PCl E6 ,$‘M 6 28'28°32 35 g6 39 40 a1 45 47
CLKOUT_PCl E6P| V4 NC_PCI E_CLK100M PE6P
wwom FWPLUGDETL g M2 i7aci/cPiol MBI LE - - R2150*
10K
JTAG ISP TCK o7 10 GVUX_ I NT - 38 | TACR/ GPI 06 (6 CF 10) cKkouT_PCETNLY38 g NC POE GLKIOOMPEIN & 5%
™ - Va7 20w 57 35 34 33 25 19 16 7 PPBVE T20
E38 o T CLKOUT_PCI E7P| NC PCl E CLK100M PE7P s e .
ODD PWR EN L 0 3 as 19 SMC RUNTI ME SCI_ L TACH3/ GPI O7 . 201, R2155
83 10K
G0 P4 PCH_A20GATE
GMUX_| NT (IPY - NC)— &1 8 M SC A20GATH bl NBTUEF 120w R2199"
wPCHGPIA2 g O4|IAN PHY_PWR CTRL/ GPI OL2 e R2170 o e 28, 10K
PCH PECI 1 2 U_PECI
. _PCH GPLOIS ey 2@ |eriois PEA L ——— g ——H L AN e PR 0 4 90 vz
PD on audi o page e 201,
) ) ) 2310 AUD_| P TCH_EN_P 2 | SATA4GP/ GPI OL6 2 ROl N (55 e PCHRONL
R2111 R2112 R2113 R2140
20K ToK ToK LPCPLUS GPI O o= 20| TACHO/ GPI 017 PROCPVRGD| AYLL PCH PROCPVIRGD 1,9 2 PWRGD 10 25 9
5 53 5% -—
120w 120w 120w — T5 —‘—DTMVVV‘W—RZT%@
i i 51, o = . o ez THRMIRI P+ yAY10 PM THRMIRI P L R & 1,390, PM THRMIRI P_L JTAG 1 SP TDI
o as
(PU necessary?) 10 _PCH GPICR4 E8 | Pl cpa/ MEM LED b Y PCH GPI CB6_SATA2GP
1/ 20W ENET _LOW PWR PCH
sMCosal L E16 -
= = = 44 10 16 [TRD—=1 Gl 7 TP1| BERic ALL RSVD TPs NC-ed per INTEL approval 201 RrR2198* R215161
P8
R2180 2 @ | SOLATE CPU MEM L - GPI O28 O P2 BJZR[C losﬁ 10K
25 10 T29 SW RESET L 1,\/8/\12 T29 SWRESET L R Kl | sTP_PCI */ GPI CB4 — BLR e 120
7 20W M L - Tp3ﬁ< 201, 234;
201 NC GPI 085 K4 | epi oss & B1Y ?
(NG-ed per Intel chkIist) TP“—)(RIC
orava ss 25 10 _PCH_GPI CB6_SATA2GP V8 | saTA2GP/ GPI CB6 TPs| BIR 1 |
70 45 22 20 19 18 17 35 7] o793 23 108 JTAG I SP_TCK M | SATA3GR/ GPI 087 A ) )
Q== re| ARRc
. o7 3319 o [TEy—JTAG | SP TDO - 2| sLoan Pl B8 7 A
1| Re1o2t| RR194 6is Ve
10K JTAG | SP_TDI DATA( |
ilOgO% Tox 2%% o7 33 19 0 (@OT} SDATAQUTO/ GPI B9 Tral AR,
5% 1/ 20W T13
WOL _EN ECLKI * | GPI 45
1’2§;‘£& 1/ 20w 28@2 72 19 (OOT} PCI RQ6 TPo AK4RIC
201, 2 23 10 _PCH_GPI 16 K12 | pal ECLKRQT*/ GPI 046 TP10] e
=
v O FWPWRENPCH o, VI3 | spaTAQUTI/ GPI 018 P11 N9\ GPI O | SOLATION CIRCU T
—x
ENET_LOW PWR PCH 3
PCH GPl 012 o 23 19 (0T} SATASGP/ GPI 049 Tp12| M NC
PcH ROM D6 i
T o ED—SRALEE - e P13 AR 92 91 94,28,79,78,18:19,%,5 §,—Eo3 S
o0 e s 1o _PCH GPI 088 TACHA A0 | TACHA/ GPI 068 AV 32 31 39 29 25 24 19 18 5 7 o _PP3V3 S3
(PUs necessary?) TPL4| " NC 87°72°71°54 753749 48 47
1o _PCH GPI 069 TACHS B41 | tacHs/ GPI 069 AVB
TPIS—XNC 2150
1o _PCH GPI O70_TACHS AL | tacHe/ GPI 070 Y13 0. 1UF
TP16L NC ;
10 _PCH GPI O71_TACH? A40 | TACH?/ GPI O71 K24 2 9
TPL7| *SENC
Al L24 —
vy ﬁz—gi 9 TP18L=XNC ORI TI CAL|y 74LVC2008GT 16 _T29_PVR EN PCH
ras ] VoS- 0 P1o| AR 25 10 ENET LOWPVR PCH _ 1[3 SOTes3
g | VSSNCTR hd B4 s 10 17 _PM POH PVROK
1 S| VSS_NeTF P20 B3R w0 10 1 _PM PCH_PUROK
= VSS_NCTF Tr21| B23
A6 | vss_NCTF TZONC
B3
R2160'| R2184'| R2185'| R2186" ——| VSS_NCTF TP22L X NC
10K 10K 10K 10K VSS_NCTF B
- TP24)
R SR S S BOL | vss_notr —XRe
201, 201, 201, 201, BD49 | yss NCTF TP2s| BEZR -
BE1
BE49 x:’g:z r26{ R
BF1 - BE: 23 10 AUD_I PHS SW TCH EN PCH
BF49 x:*gi TP27_)%K‘C 1o _FW PWR EN PCH
>_| TP2 BJ PM _PCH
JTAG I SP_TDO o 10 53 o7 B | ves neTF 8l B33Rc o bos v o 19 17 PURCK
FW PLUG DET L 510 3 BH8 | yss NCTF L P20l BZRc °
FW PWR EN_PCH 10 BB | vss NeTF BE:
— P30,
PCH GPI Q0 102 BHA7 | yss NCTF —5Re
BJ4 | yss_NCTF TP31| BRI
BJ44
VSS_NCTF BG
BJ45 | yss NCTF P32 ke
BJ46 | yss NCTF P33 AGR
BJ5
VSS_NCTF
e 7170 45 22 20 10 10 17 10 7, PP3V3 SUS 536 | ves norr TP3a| BEZR
NOSTUFF | NOSTUFF | vss_NCTE TPas| ALRc
a8
R2114* R2115'| R2117* VSS_NCTF Tras AG
10K 10K 10K DL | vss NCTF 36_XR'C
20w 20w 20w D49 | vss_NCTF ne_1l P37 ne
M M M E1l
201, 201, 201, VSS_NCTF
PCH GPI Q15 19 E49 | vss NCTF I NI T3_3v+ (5114 PCH INIT3V3 L 19 This has internal pull up and should not pulled I|ow.
PCH GPI Q46 19 23 F1 | vss_NCTF TPas A2 THI'S SIGNAL |'S | NTENDED FOR FI RWMRE HUB AND VE ARE NOT USING I T.
= F49 | vss_NcTF A%
TP37 _\/)§
9920 25 24 23 22 20 17 7 ¢ _PP3V3_Sb A8 | 15 vss1 TP39 | A
B A R A yoats Y
J_ TS_vss2 TPao | AG
N = AHLO | 15 vss3
R2191 AK10 | 75 vssa
R2175| R2174%| R2173'|R2172" 10K N
10K 10K 10K 10K 1200 W7 | vssADAC
1/2%?/ 1/2%?/ 1/2%?/ 1/2%?/ 201, SYNC MASTER=K91 M.B SYNC _DATE=10/ 20/ 2010
201 201 2015 2015 =
2 2 SMC sCl L 16 19 44 PCH I NI T3V3 L PCI_I M SC
00°80°36°17°96 19277 &7_PP3V3 SO
SRR ERE N le Inc D
PCH GPl 058 TACHA 19 1| NoSTUEE P )
PCH GPI 069 TACHS 10 R211%E Rzll%l ®
PCH GPI O70_TACH6 19 50 50 NOTI CE OF PROPRI ETARY PROPERTY:
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VCCACLK pin left as NC per DG Né‘%ﬁv CLK U1800
T16 COUGAR- PO NT
RS X RCRURY PP3V3 S5 vocDsvia_3 MBI L VBREF| P34 PP5V SO POH VSREE »
TP_PPVOUT PCH DCPSUSBYP V12 |pcpsusByP
SUS! (8 &:f\?&csu% _3_5_cpI g N20 PP3V3_SUS 716 17 18 19 20 22 45 70 71 72
22 PP3V3 SO PCH VCC3 3 CLK F T38 lyocs 3 4 Lk veesus3_3_6_cPl of N22
P20
) VCCSUS3_3_7_GPI
VCCAPLLDM 2 pin left as NC per DG NESR3 IvocAPLLDM 2 vocsuss 3 8 aPl O P22
PP1V05_S0 AL29 |vooi O 12_PLLCLK .
3% 2 22 20 0710 00 435,200 8 otz e gg Voc3_3_2_GPIQ M6 o PPBV3 SO s B e e O e 5055 29 22 20 17 30 14 §3,12,19,0,3 §,—PPLV05 SO Ar23 [yoooore U1800
- POl
AL24 left as NC per DG NAYZ4 DCPSUS_0_CLK Voc3_3_3_GPl o W6 75528384 87 @ @ 1.44 A Max, 474mA Idle AC23 |\/coooRE %SI Pe
=7 vocs_3_1_GPig T34 AD21 |\CCOORE VCCALVDS| AK36 PP3V3_S0 7 1809659,516 53055053, 5% T
39 35 23 22 20 17 16 14 13 12 10 9 7 ¢ PP1VO5 SO AALY lyoCASW 3_CLK FCBGA 85726753935 58730%48%4 %5
18112,06%7 % o1 V.3_ AD23 |\oooore (7 OF 10) o BEB BRIV G
\vocAsw 4_cLk T eTE— VSSALVDS|
2 v W GLK VCC3_3_0_SATA[ AJ2 PP3V3 SO iAo e i i By e 3 S AF21 |ycoooRE o]
AAZ4 IyCoASW 5_ BEBGEB Y AF23 |\oooore
AA26 lyoCASW 6_CLK VCC O_5_PLLSATA[ AF13 A1 |voooore VCCTX_LVDS{ AMB7 2 PP1V8 SO PCH VCCTX LVDS F ,,
AA27 IVCCASW 7_CLK VCCTX_LVDS| AVB8
729 oo & LK VOOl O 15_SATA3| AHL3 PP1V05 SO §,7.8 19 13,12 14 16 17 20 22 73 35 9 44 A3 |\/cooorE § Voot Lvbal AP36
CCASW 8_ AH14 A4 CCTX_
AA3L VCCl O_16_SATA3 \VCOCORE g | P37
\vecAsw 9_cLk Y VCCTX_LVDS|
AC26_|\ocAsw 10_CLK VOOl O_9_PLLSATA3| AF14 Ag? zcccc = O
AC27 lvccasw 11_CLK ‘COOORE VCC3 3 6 HvCMos| V33 PP3V3 SO 47_48_49 50 51 53 56 69 61 71
A9 |\, V12 oK VCCAPLLSATAL AK} \(c VCCAPLLSATA pin left as NC per DG /:_3&23 \VCCCORE vomr 3 7 v V3a 55708200 18 58 30 a0 4l
CCASW 12_¢ v _3_7_Hvovos| V34|
AC31 [VoCcASW 13_CLK 3 & VCCVRML1_SAT AF11 PP1V8 SO 67 1417 20 22 25 70 71 87 726 VCCOOE z
AD29 = CCOORE ooV AT16 PP1V8 SO
VOCASW14_CLK S &\ o 6_saTA| ACLE PP1V05_SO 67919 12 13 14 16 17 20 22 23 35 39 44 AJ27_|\COOORE VECVRML3_DM o7 ar zoEEs T0 T
ADB1 lyccASW 15_CLK 87768 33 181
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A3 [yss U1800 Vss| AKa6
24 |yss COUGAR POl NT o[ AKB
B9 |ve NOBI LE erALs

b lvss FoBGA vss| ALL7
AAL7 |\sg (9 OF 10) vss| AL19
A2 |yss Seer vss| A2
AA3 |vss vss| AL2L
AR33 |\ss vss| AL23
AR3Z |\/sq vss| AL26
ABLL |\ss vss| AL27
AB14 |\/s ves| AL3T
AB39 |\ss ves| AL33
ABA |\ss vss| AL34
AB43 |\sg vss| AL48
AB5 |yss vss| AMLL
AB7 |vss ves| AMLA
ACI9 |yss vss| AVBE
A |ves vss| AVBS
AC21 |yss vss| A3
AC24 |\/s vss| AVAS
ACG33 |vss ves| AVEG
AC34 |yss vss| AW
A48 |yss vss| AN2
ADLO |\ss vss| AN29
ADLT |\sg vss| ANB
ADL2 ANBL
vss vss|
ADL3 |sg vss| AP12
ADL4 |\/sg vss| AP13
ADL6 |vss vss| AP19
ADL9 s vss| AP28
AD24 |\/s5 vss| AP30
AD26 |\ss vss| AP32
AD27 |\yss vss| AP38
AD33 |\ss vss| AP4
AD34 |\sg vss| APa2
ADB6 |\ss vss| AP46
ADB7 |\ss vss| AP8
AD38 AR2
vss vss|
ADBY |\s5 ves| AR4B
ADA |\ss vss| ATLL
ADAO |55 vss| AT13
ADA2 /s vss| AT18
ADA3 |\ss vss| AT22
ADA5 |\/sg vss| AT26
ADA6 |\ss vss| AT28
ADAT |\ss vss| AT30
ADB |yss vss| AT32
AE2 |\ss vss| AT34
AE3 |yss vss| AT39
AF10 |yss vss| AT42
AF12 |\ss vss| AT46
AF16 |yss vss| AT7
AF19 |yss ves| A4
AF24 AUBO
Vss vss
AF26 |\ss ves| AVIT
AF27 |vss vss| AV16
AF29 |\ss vss| AV20
AF31 |yss ves| Av24
AF38 |\ss vss| AV30
AF4 AV38
vss vss|
AF42 |\sg vss| Ava
AF46 |yss vss| Av43
AF5 AVB
vss vss|
AF7 |vss ves| A4
AF8 |yss vss| AWL8
AGL9 AV
vss vss|
AR |vss vss| Ave2
A1 |yss vss| AV26
AGA8 Vss vss| A8
AHLT |\ss vss| AVB2
AFG ABA
vss vss|
AH36 Vss vss| AVB6
AH39 |yss vss| AW0
AH4A0 Vss vss| AM8
AHAZ |\/s ves| AV12
AHAG |\ss vss| Ar22
AHT |vss vss| Av28
AJ19 |yss vss| AY4
AI21 |\ss vss| Ava2
AJ24 |\s vss| AY46
AJ33 |yss vss| AY8
AJ34 |\ss vss| BIL
AK1Z |\sg vss| B16
AK3 |vss vss| B19
AK38 Vss vss| B23
AKZ |\ss vss| B27
AKAZ |\ss vss| B31L

B35 [\ss U1800 vss| 48
B39 |ygs COUGAR- PO NT ggf H10
B43 MOBI LE Hi2
VSS FCBGA VS
B7 lvss (10 OF 10) vss| H6
BB12 |\ss vss vss| HL8
BB16 |yss oM T vss| H22
BB20 |\/s5 vss 24
BB22 |\s vss| Hz6
BB24 |\s5 Vs HB0
BB28 |\s5 Vs FB2
BB30 |\ss vss| HB4
BB38 |\/s5 Vs Ha6
BB4 |yss vss| K18
BB46 |\ss vss| K26
BC14 |\ss vss) K39
BC18 |\ss vss| K46
B2 |yss vss| K7
BC22 |\sg vss) Li8
BC26 |\ss vss| L2
BG32 |\ss vss| L20
BC34 |\ss vss) L26
BC36 |\ss vss| L28
BCA0 |\ss vss) L36
BCAZ |\ss vss| L48
BXAB |\ss vss) M2
BB |yss vss| MLa
BD46 |\ss vss| M8
BD5 |yss vss) M2
BELO |\ss vss| Mea
BE22 |\s vss| VBo
BEZ6 |\ss vss| VB2
BE40 |\s5 vss| VB4
BF10 |\ss vss| VB8
BF12 |\ss ves M
BF16 |\ss vss| M2
BF20 |55 vss| W6
BF22 |5 vss) VB
BF24 |\ss vss| N8
BF26 |\ss vss| a7
BF28 |5 Vs Pi1
BF30 |\ss vss| P16
BF38 |\ss vss| P18
BF40 |\ss vss| P30
BF8 |yss vss|_P40
BGL7 |vss vss| P43
BRI |\ss vss| P47
BR2 |\sg vss| P7
B4 |yss vss| R2
B&33 |\ss vss| R48
BHL |\ss Vs 712
B34 |\ss vss) 731
BG |yss vss| 133
BHLL |\ss vss) 736
BHI5 |\ss vss) 737
BHL7 |vss vesl T4
BHL9 |\ss vss| 746
Br27 |vss Vs T47
BFB1 |\ss vss) T8
BHB3 |\ss Vs Vil
BHB5 |\ss vss| V26
BFBY |\ss Vs V27
BHA3 |\ss vss) V29
BH7 |vss vss| Va1
@22 |yss vss| V36
D12 |yss Vs V39
D16 |yss vss| V43
D18 |yss vss| V7
D22 |\ss vss| W7
024 |\ss Vs W9
D26 |yss vss| 2
D3 |vss vss| ve7
D80 |yss vss| V84
D62 |yss vss| M8
084 |yss ves Y12
038 |\/ss vss| Y38
D42 |\ss vesl Y4
D8 |vss Vs Y42
E18 |yss vss| Y46
E26 |yss vss| Y8
F3 |vss ves| VA7
Fa5 |\ss vss| AP3
GL4 |\ss vss| APL
GI8 |yss vss| BEL6
@0 |yss Vs BC16
@6 |vss vss| B&28
@8 |yss vss| BI28
G36 |\ss
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M N_LTNE_ W DTH-0. 4 WM 18:1%2°86%
M N_NECK_W DTH=0. 2 MM <1 MA
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DESI GN NOTE:
ODT AVAI LABLE ON JTAG PP1V05 SO 23,5?}3 3
59 35 23 22 20 17 16 14 13 12 10 0 7 o _PPIV0S SO T U G — - - - - - - A BaBE
TBoTH3050050,59,51,50,19 49 PPBV3 SO | PLACEMENT NOTE: . ,
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402 F- ST- SM HF ' il
: T ' i i
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%0 10¢gy—XDP_CPU PREQ L OBSEN_AQ 10 01— oup OBSEN_CD CPU CFG<16> am e« " PLACE[ NEAR=U1000. H59: 2. 54mm
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%0 10 [T XDP_BPM L<0> CBSDATA_AQ P 00 10 o o CBSDATA (0 CPU CFG<0> Ve KK 90 23 10 __XDP_CPU TMS ' ,
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R2500 s0 XDP CPU) PYRGD PURGDY HOCKQ 300 0120 g | TPCL K/ HOOKA o0 XDP_CPU CLK100M P R2§16
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90 19 10 CPU PWRGD 5% 1 2 120w - -
m AWAY VCC_0BS_AB 431 5 o4 vec_oBs_cp "
200 XOP XDP_CPU CFG<0> HOOK? 510 0125 g RESET#/ HOCK6 0 XDP_CPURST L s
PLACE_NEAR=U4900. P17: 2. 54nm RZEOZ XDP_VR READY HOOK3 =100l - DBR#/ HOOK7 XDP _DBRESET L [ w0 23 25 % T
a5 23 17 (oOM}—PM PVRBTN L 5% LANN 21200 491 5 o0 NOTE: XDP_DBRESET_L pul l ed-up to 3.3V on P. 28 5% 1 2 yzow PLT RST CPU BUF L ey FUES
51 52
20 B 23 Sg@—SNBUS PCH_DATA SDA i = O O e o= 1D0 X0P CPU TDO <) w0 22 %0 201 PLACE_NEAR=U1000. G3: 2. 54mm
PLACE_NEAR=U1000. B57: 2. 54nm XDP 28 26 23 16 —SMBUS PCH CLK sal - 00 - TRSTn XDP_CPU TRST L [ w0 23 %0
R2501 8 8 ToK1 N O 055 g ™l XDP_CPU TDI [ 0 25 %
1K %1
0 230 > 506 1 2 120w %0 23 10 (OO} XDP_CPU TCK TCKO - :; o :z - ;x p—— XDP_CPU_TMVS [ 10 23 PP1y05_SUS 770
e 0 O — F- - === - - N - - - - - -
ot 204 | PLACEMENT NOTE: ', PLACE| NEAR=UL8OD. K5: 2. 54mm ,
330 PLACE TDO TERM NEAR ' .
o0 17 ¢QOT}—PM PCH _SYS PWROK s LAAN 2120w 517S0774 1 PCH XDP CONN o, | 1! P, P,
200 ! R2555(1) ! R2555% R255¥ PLACE_NEAR=U1800. H7: 2. 54mm
1 1 '
. mS s ,
M
PLACE_NEAR=J2550, 52: 2. 54mm o1 . 201, 201, )
— ! N 1
23 16 __XDP_PCH TDO e .
23 16 __XDP_PCH_TDI ; ,
2216 __XDP PCH TMS - .
2316 __XDP_PCH TCK .
v
PCH M NI XDP . .
T T T XDP:L 1
. R2556
39 29 25 24 22 20 19 17 7 6 _PP3V3 S5 51 '
98 89 85 82 72 71 70 65 55 45 1 nrzgw f
CRITI CAL ' 201 5 )
XDP_CONN ! '
J255 ' PLACE_NEAR=U1800. J3: 2. 54mm ,
DFAOS;?.%BSF;O' W PLACE_NEAR=U1800. P8: 2. 54mm ' '
PLACE_NEAR=U1800. K12: 2. 54mm <OP ) szg%s ' ,
1
2 O O '
PCH GPI 16 5 1R258 21/ 20w TP_XDP PCH OBSFN A<0> OBSEN _AQ 0 Ol s CBSEN_CD XDP_PCH_| SOLATE_CPU_NEM L 591 21/ 20w | SOLATE M L 19 29 , '
1 D> &2 2 57 TP _XDP_PCH OBSFN A<l> CBSEN_ A1 —>— 100" ot CBSEN C1 PCH_GPI Q0 am e XOP . PLACEMENT NOTE: '
xDP ool R2576  pLaCE NEAR=UL800. V10: 2. 54nm PLACE TSR/ IR/ TVS/ TRST* 1
PLACE_NEAR=U1800. A14: 2. 54mm R2§80 XDP PCH GPl 046 CBSDATA_AQ 9 00 10 CBSDATA_CD XDP_FW CLKREQ L 5%M_1 ’\/\/\/2 14120w FW CLKREQ L Yan FORY oo oo T L L
11 12 XDP_AP_CLKREQ L XDP
24 18 [T USB HUB SOFT RESET L 5%M_1 /\/V\/z 16120W XDP_PCH USB HUB SOFT RST L OBSDATA_A1 Py = o Xe! = P COBSDATA_C1 277 PLACE_NEAR=UL800. ML: 2. 54mm
O O 0
XDP
PLACE_NEAR=U1800. K20: 2. 54nm R2586 XDP_PCH SDCONN STATE RST L OBSDATA A2 P—s 15 00 16 — OBSDATA_C2 DP_AUXCH | SOL Vany S 5%1 2 14120‘” AP CLKREQ L am s
0 | XDP_PCH ENET PWR EN OBSDATA_A3 P 00 18 OBSDATA C3 SATARDRVR EN am s o
10 [Ty SDOONN_ STATE RST L 5%1 A AN, 24200 = - T Qi
XDP TP _XDP_PCH OBSFN B<0> OBSEN B0 -— 21 00 22 o o OBSEN DO TP _XDP_PCH OBSFN D<0>
PLACE_NEAR=U1800. C16: 2. 54nm R2587 TP XDP PCH OBSEN B<l> N B1 _ 23 ool DD CBSEN_D1 TP_XDP_PCH OBSEN D<1>
CBSEN. G G o
8 [T ENET_PVR EN 5%M_1 /\/g/\/2 14120w 25 00 26
10 Mmy—PCH GPLOI3 04 L CBSDATA_RO =10 02 omp CBSDATA_DO PCH GPI 086 SATA2GP. £ PLACE NEAR=UL800. U2: 2. 54rmm
PLACE_NEAR=U1800. A16: 2. 54nm szggl XDP_PCH SDCONN DET L CBSDATA_B1 P ij 00 22 St CBSDATA_D1 JTAG | SP_TCK ) o 0 33 67 szg%g - T
DCONN CHANGE O O
3218 = SIAIL St e 15 [ry—PCH GPI 010 OCB L CBSDATA B2 o=——3210 013 ou CBSDATA 2 XDP_PCH AUD | PHS SW TCH EN 5%1 ’\/(\)/\/2&1’ 20w AUD | PHS SW TCH EN PCH oy 10
XDP 10 CMy—PCH GPI 014 OC7 L CBSDATA B3 o=——210 013 omp CBSDATA D3 ENET_LOW PWR_PCH T
PLACE_NEAR=J2550. 39: 2. 54mm R2584 - ool ——
50 57 72 41 [T ALL SYS PWRGD 5%1 ,\/1\};\/2 1/ 20W. XDP_PCH S5 PWRGD PWRGDY HOOKO - 39 00 40 - | TPCI K/ HOOKA TP_XDP_PCH HOOK4
A oF XDP_PCH_PWRBTN_L HOOK1 — 10 0 g | TPCL Ké#/ HOOKS TP_XDP_PCH_HOOKS
PLACE_NEAR=U4900. P17: 2. 54nm szg%5 VCC_0BS_AB 2 5 o4 VCC_0BS_CD
0 6 _TP_XDPPCH HOOK2 HOOK2. - %150 46 RESET#/ HOOK6 XDPPCH PLTRST L Yan KO 1K series R on PCH Support P. 28
4123 17 PM PWRBTN L 5%1 2 1/ 20w - .
eeu v VV\ 2ot o _TP_XDPPCH HOOK3 HOOK3 - 00 - DBR#/ HOOKT XDP_DBRESET L oD 20 22 25 %
91 5 o0 NOTE: XDP_DBRESET_L pul l ed-up to 3.3V on P. 28
93 88 61 47 41 30 28 26 23 16 SMBUS PCH DATA SDA =10 012 o DO XDP_PCH TDO Yany FUED
93 88 61 47 41 30 28 26 23 16 [TRHY—SVBUS PCH CLK Sl - 5310 o34 TRSTn TP _XDP PCH TRST L 3
TCK1 NCx :3 lo o :2 - 1Dl iz PCH 135 oD 16 23 SYNC MASTER=K91 M.B SYNC DATE=10/17/ 2010
23 16 XDP_PCH TCK TCKQ - - IMS PCH QoD 16 23
< S 2T XDP_PRESENT# CPU & PCH XDP
XDP I XDP B
1 1
C2580 1| 51750774 258 d} Appl e Inc.
Y i (5]
oy ey NOTI CE OF PROPRI ETARY PROPERTY:
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30 20 25 24 19 10% 1% PP3
a2 51

BYPASS=U2600. 5: : 2MM

71754783 a9 a8 a7

BYPASS=U2600. 5: : 5MV

C2602 1| C2603
4. 7UF —/— 0. 1UF ——
20% —— 10% ——
6.3V 16V
XER 2 X7R- CERM 2
603 402

1 C2611 |1 C2612
L 0. 1UF 0. 1UF
T, 1 —I; 1y
X7R- CERM X7R- CERM
402 402

|||—

BYPASS=U2600. 15: : 2MV

BYPASS=U2600. 23: : 5MM

BYPASS=U2600. 10: : 2MM

BYPASS=U2600. 23: : 2MM

1

BOM GROUP

BOM OPTI ONS

HUB1_ALLREM

HUB1_NONREML_O,

HUB1_NONREMD_O

HUB1_1NONREM

HUB1_NONREML_O,

HUB1_NONREMD_1

HUB1_2NONREM

HUB1_NONREML_1,

HUB1_NONREMD_O

HUB1_3NONREM

HUBL_NONREML_1,

HUB1_NONREMD_1

HUB2_ALLREM

HUB2_NONREML_O,

HUB2_NONREMD_O

HUB2_ 1NONREM

HUB2_NONREML_O,

HUB2_NONREMD_1

HUB2_2NONREM

HUB2_NONREML_1,

HUB2_NONREMD_O

HUB2_3NONREM

HUB2_NONREML_1, HUB2_NONREMD_1

RGP PROPERTY _OF "APPLE COMPUTER,
THE POSESSOR AGREES TO THE FOLLOW NG

I NC.

C2607 1| C2608: C2609: C2610 NON NON
4.7yF - T0.1UF - T0.1UF 0. 1UF LREML LREMD DESCRI PTI ON
623 8% 87 807 2618 0 0 Al ports are renovabl e
By XTR- CooM XTR- CoM X7R- CoM UE 0 1 Port 1 is non renovable
o 3 1% 1 0 Port 1 and 2 are non renobvabl e
CRI TI CAL 1 BYPAss=u2600. 36: : 2MM X0 1 1 Port 1, 2, and 3 are non renpbvable
Y2600 = BYPASS=U2600. 29: : 2MV 5
SM 2 —
24. 000z 16PF E T BOM TABLE
CRI TI CAL 2 :I'I: . CRI TI CAL SYMVER 1 J_ PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON
o C2619: 2 14 JiCZGZO U2600 = 33850720| 2 | SMSC USB2514 U2600, U2650 CRITI CAL | USBHUB_2514
18PF R2630 18PF usB2513B
8% L AM S 8% R219(95 N 33850824| 2 | SMBC USB2514B 2600, U2650 CRITICAL | USBHUB 2514B
CERM —\\\——¢ oS B HUB1 TEST 11 1 B_T29A N .
HUBl—NO\‘REM—i TUBl—NO\‘REm—l AOZ—JT 1w 0 J_ 1/\{;\4\’2 USB HUB - ;_ L 2 Test MT ﬁngmi; o 27';"1' > £B ngA p_ & T29 - no |onger used, pulled up to 3V3 SO 33850721| 2 | SMBC USx2061 12600, U2650 CRITI CAL | UsBHUB_2061
R261%]|Z I1Q()2K603 = Moz = = Vﬁ;? « LSB_HUB_RESEL_L %5 reser USBDN:DNZ/ PRTfu ;W 3 USB IR N 33850923| 2 | SMEC USX2513B U2600, U2650 CRITI CAL | USBHUB_2513B
5% =% CRI TI CAL USB HUB1 XTALL 33 |xTALIN CLKIN - el 4 USB TR P D>« = IR Recei ver
ALY Iriew USB_HUBL_XTAL2 32 | xraLour USBDP_DN2/ PRT_DI S_P2 D =
402, 2402 6 USB EXTB_N
28 USBDM _DN3/ PRT_DI S_MB a2 02
USB_HUB1_NONREMD SUSP_I ND/ LOCAL_PWR/ NON_REND (oo™ oon™ 0y o pa| 7 USB EXTB P o External B
USB_HUB1_NONREML 22 | spa/ SVBDATA/ NON_REML ek USB EXTC N mmy 0 Ext I C
HUBL NONREML 0| |HUBL NONREMD 0O ELQO 24 | scL/ SMBCLK/ CFG_SELO Nol @ USB EXTC P ey erna
R2602! 1R2604 CFG SEL1 25 |Hs | ND/ CFG_SEL1 PRTPWRL/ BC_ENL*[ 12 TP_USB_HUB1_PRTP .
10K 10K PRTPWR2/ BC_EN2+ | 16 NC USB_HUB1_PRTPWR2
1120 Tiow PRTPYRS/ BC_ENa* [ 18 NC USB_HUB1_PRTPWRS PP3V3_S3 waNBuRRPS
Vadh, [ ], 462" N 20 NC USB HUB1 PRTPVR4
| ccsi# i3 TP USB HUBL _OCS1
| pU Ocs2*pl7  NC USB HUBL_OCS2 ‘R2620
L | pU oscerpl® USB EXTB OC L am -« I
2
1 | N[ 2L NC USB HUBL OCS4 oo et e ot 2 25 25 15, 10,0,; 3, PPBV3_S3
RrBI As| 35 USB_HUB1_RBI AS R226|ff0
veus b 20 USB HUBL VBUS DEL B PSS S LA
BYPASS=U2650. 5: : 5MVI BYPASS=U2650. 5: : 2MM ussom P 30 USB HUB1 UP N o 1% g'o%’*'— i
20,2025 191737 PP3V3_S3 ;O Ussor P 3L__USB_HUBL UP_ P 1 o b 19K ol 1RV641
5425%50%463713:551 %o - < 1% o 10K
THRM_PAD 1/ 16W
C2652 1| C2653: 1 C2661 1 C2662 . 462 R2642* NOSTUFF %F%lf\év
4. 72L,gu; - o 11L,gu; — — 98.%1UF - 98.%1UF 5 100K 1 C2641 2402
Siok 2 X7R- CERM 2 2 5% cermt 2 33K cerm 1/ 16W j— %ﬂgOPF
603 402 202 2 J_ M:11022 2 5%, USB HUB RESET
= 02 USB_HUB RESET L
6
J__ BYPASS=U2650. 15: : 2MM = CRI TI CAL 3
= BYPASS=U2650. 10: : 2MM - 640 o\ RTLCAL
BYPASS=U2650. 23: :;5MV BYRASS=U2650. 23: - 2 P3V3s3 EN RC 2 G.E ZN7Q02DW X- G o(. E Z72070W X- &
C2657 1+ C2658 1 C2659 C2660 1
470 0.10F L 0. TUR 0.1 PRUSE HUB@Z V'?%lm\és 1 C2640 4
6')(%}:’1 2 X7R- c&lzé?\,/l 2 X7R- c&lzé?\,/l 2 X7R- c&lzé?\,/l 2 8 1 C2667 |t C2668 j— 90'%47UF
603 402 402 402 6.3V
f— 9.%1UF }L;/'ﬂ': 2 QERV X5R
L CRITICAL  BYPASS=U2650. 36: : 2MV gl A ] IR 1 C2666 |2 K e |2 i b
= . .. 0 lUF TUF 402 402
Y236250 BYPASS=U2650. 29: : 2MM ~womz— K K 109 10 =
M T 2 X7R-CERM |2 X8R
24. 000MEZ- 16PF g 3 T 26 165 02600
CRI TI CAL 1T CRI TI CAL SYMVER 1 J_ ® 2318 USB HUB SOFT_RESET L 2 1
C2669 1 : 1C267 U2650 L
18PF R2680 18PF USB2513B BATSAXVZTL
53V 5 LA AM 5 28y R%goss N
CERM CERM B HUB2 TEST 11 1 B BT N Lo
HUB2_NONREML_1 HUB2_NONREMD_1 402 506 402 L y 2 US U S TEST MT USBDM DN1/ PRT_DI S_ML > £B BT P CED* 2 Bl yet oot h
R2651'| |'Re653 ey L 8w . Use B RESET L 20 meser USE0P_ONA/ PRI DI S P2 B
10K 10K = 402 = = 05 o2, ve| 3 USB TPAD N
55 5% CRI Tl CAL USB HUB2 XTALL 33 |xTaLIN CLKIN Rl S —— a6 TPAD P <ED* * Tr ackpad/ Keyboar d
’%uaév ’%uaév USB_HUB2_XTAL2 32 | xraLouT USBDP_DN2/ PRT_DI S_P2 B 52 92
4022 2402 USBDM _DN3/ PRT_DI S_M3| & USB_EXTA_N
28 L | >_| ED 2 2
USB_HUB2_NONREMD SUSP_I ND/ LOCAL_PWR/ NON_REND (oo™ oon™ o pa| 7 USB_EXTA P o External A
USB_HUB2 NONREML 22 | spa/ SMBDATA/ NON_REML N8 USB SDCARD N = " b Cardl Exor ess Card
HUB2_NONREML_0 HUB2_NONREMD_O USB_HUB2_ CFG SELO 24 |sci/SMBOLK/ CFG SELO Nl @ USB SDCARD P &> P
R2652! 1R2654 USB HUB2_CFG SEL1 25 |Hs | ND/ CFG SEL1 PRTPWRL/ BC_EN1* | 12 TP_USB_HUB2 PRTPWRI1 ,
10K 10K PRTPWR2/ BC_EN2+ | 16 NC USB_HUB2_ PRTPWR2
1188 Taow . PRTPURS/ BC_ENa* [ 18 NC USB_HUB2 PRTPWRS PP3V3_S3 TaNBuRRPS
Faok, [ ]2802 mos7 NG 20 NC_USB_HUB2_PRTPURA
275 «L13 TP _USB_HUB2_OCS1
1/ 16W 1 PI ocsirpy=2  1E_LUob HUbe (Aol
R VB ocsze L7 NG _USB_HUB2_OCS2 '‘R2670
L oscar |19 USB EXTA OC L " 5% = =
I PU Yanui | 5% cw R M TERC RO R SV DATETO7 0820 T
L 1PU N B_HUB2 o Ve L
= 2
RBI AS| 35 USB_HUB2_RBI AS
VBUS_DET| 27 ___USB_HUB2_VBUS DE | | =
- CRI T| CAL e Inc.
useDM LP[ 30 USB_HUB2 UP N w2 ['R2650 o App
useDP_p[ 3L USB HUB2 UP Py iws $ 12K
THRM_PAD iew NOTI CE OF PROPRI ETARY PROPERTY:
— ,’ng THE | NFORMATI ON CONTAI NED HEREI N | S THE
2 P 'Rl ETARY
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25 18

VDDl O 25M C: T29

SB XTAL Power

Pl at f or m Reset Connecti ons

Unbuf f er ed

RrR2881 = LPCPLUS RESET L 6 25 46 87 93
. PLT_RESET L LB 2 [T Leopus meser L o a0 7
Et hernet WAKE# | sol ati on e % ST =
t e 178w
eset utton b R2883
1 2 LRESET_L 0t
74,61,69,58.53,51 59,4945 7_PP3V3_ S0 PP3V3 ENET s7 30707 Y%
R (Vi
CRI Tl CAL 40
'R2895 1
4, 7K @830 R2830 R2871
XDP 1/ 16w SSMBK15FV 5% p LANA2_ PCAQ557D RESET L oD o
M- LF 33
R2896 |[,402 SOD- VESM HF 3 sy
0 2 10 XDP_DBRESET_L 2 PM SYSRST L ¢y o 17 70
. 5_1/W XDP
MT R218K89
1 1 2 XDPPCH PLTRST_L 2
R2897 /\/5%\, o
% 1
fher ¥
2 R2887
SI LK_PART=SYS RESET 1’\/2/\2 GVUX_RESET L 2 o
VARE BASESTRUE
5% —
1
1 b b¥ — GVUX RESET L o s o
ENET_MEDI A SENSE | SOLATI ON Cl RCU T = PLT_RESET L > 16 25 20 50
PLACE_NEAR=U1800. N32: 5rm Series Ris R4283
R2810
2 ENET MEDIA SENSE 1232 % ENET MEDIA SENSE RDIV oD
o a0z veL¥ 10w
CRI Tl CAL
47 32 31 30 29 24 19 18.8 7 & 3V3 S3 SSNBN37FEA
ARG b o810 Buf f er ed
R228255 SOT563 |<" a8 Note: Based on K91/K92 |ayout, ENET, AP and BKLT are noved to Buffered reset.
= o LPC CLKISM SMC R PR  E 1A LPC OLKS3M SM> oy v o H gt 1 PRIV S0
A BuBEns
1/201w RO856 5[G™ S|; = CRI TI CAL
w» > LPC_CLK33M LPCPLUS R PLACE NEAR-ULB00. P53 1 22 5 LPC CLK33M LPCPLUS gy s is L
156w SENSE EN L - — PLT RST_BUF L oD = 5 %
PLACE_NEAR=U1800. P46 R228257 1 -
LPC ClK33M GMUX Risss — LPC CLK33M GMUX_R 2 LPC CLK33M GMUX o -
— 1/5A’W 70 56 41 22 20 16 7 PPLV5 SO C2880 1 = PLT RST BUF L oo 25 52 s
PLACE_NEAR=ULB0D. P48 Rz28259 > i% %;_ g%gﬁ}é\/ Series R on Pg38, R3803
. PCH_CLK33M PCl QUT - NEAR= : 1 2 __PCH CLK33M PCl I N 1o 2
o M ’1\/5%%};v oD <o 2 0 R2§88
1 2 AP_RESET L n
4 1 «/Slygy o>
1pgY
402
= R2§93
1 2 BKLT PLT RST L .
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.
power rail for XTAL circuit. 63 62 52 47 46 45 aa a2 7.6 _PP3V4A2_ G3H 73 01,0856 53,51 50 49 48 41 PP3V3_S0 BUf f er ed CPU r eset
) ) : Coi n- Cel | : VBAT (300-ohm & 10uF RO SRR R Y
NOTE: VDD _25M nust be powered if any VDDl O 25M x is powered No Coin-Cell: 3.42V G3Hot (no RO 98 89 58 3 CRI TI CAL
BRupRBE YL LE3V3 S5 %@81%07
Coi n-Cel | & G3Hot : 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5 s PLT _RST CPU BUF L — PLT RST CPU BUfh u0 2 =
No Coi n- Cel | : 3.3V S5 TRRE_BASE-TROE VIT vol tage di vid U
GreenCl k 25MHz Power 72 70 as 25 7 ¢ _PP3V3_ENET No bypass necessary 1R2890 vol tage divider on page
1|3
C28901 100K
Et hernet XTAL Power 7 s 27 _PP3V3_ENET 0. 1UF — § %"1&
o 717022 70 17 10 7 o PPIVB_SO P I - C%@gﬁ?l’ ¥tF
0,
T29 XTAL Power o7 25 2 22 19 10 7 _PP3V3_T29 z 3 % VBAT and +V3. 3A are .
8\ ¢ o internally ORed to
C2824 :| 28221 C2820: |+C2802 s * ¢ |create VDD RTC OUT. =
0. 1%@:: 0. 1%@:: 0. 1%@: u2800 +V3. 3A shoul d be first NOTE:
= = GERM 2 SLG3NB148V avai | abl e ~3. 3V power This page is different for K92.
402 402 402 CRIT%F%AL to reduce VBAT draw. ENET_RESET_L hooked up differently on both the projects.
11 |vDDi O 25M A 32KHZ_Al 12 Y K K32K_RT 16
= 6 | vDDl 0 25M B
C2805 14 |vopi o 25M C  25MHz_Al 9 SYSCLK_CLK25M SB R2800
ToPF R2805 25Mz B 8 ,_' SYSCLK_CLK25M ENET 2 LA, 2_SYSCLK CLK25M ENET g o
2 H 1 SYSCLK_CLK25M X2 1 2 SYSCLK OLK25M X2 R g 3|x 25Mz_0 15 SYSCLK_CLK25M T29 - M
] 556 NO STUFF - txa PPVRTC G3H T
gz)s}M . %gIOC:SAL Hj;g‘é, 1R2806 — VoD RTC_ Ut L oy For SB RTC Power 1 SYNC MASTER=K92 M._B SYNC DATE=07/06/ 2010
402 NC g .
NG w22 ow E a0 TR . (2810 Chi pset Support
C2806 « * 25.000MHZ- 12PF- 20PPM Ve OF STe .y ST OV e |
T2PF 2902 ST 0% le | D
e . SYSCLK_CLK25M X1 —Fgggm Appl e Inc.
L NOTE: 30 PPM crystal required 8
= &y, NOTI CE OF PROPRI ETARY PROPERTY:
402 =
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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
e

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

1 C2900 |1 C2901
— 10UF ——10UF
CEE T
603 603

PLAGE-NEAR=13888: 781 5: B4 PEACE-REAR=32888: 781 3: 84 PHACE-NEAREI2888: 751 3: B4R PLACE-NEAREI5888: 75 2: B4 PLACE-NEAR=32388: 781 5: B4 PLACE-NEAREI3808: 751 2 84 |

1 C2910 |2 C2911 1 C2912
L g iUF o' TUF - Q. 1U
T T E, T
CERM CERM CERM
402 402 402

_00/
, 10V

402

L C2913

CERM

L C2915
p— 08%
2

CERM
402

1 C2916 1 C2917
L g iUF L g iUk
TS T

CERM CERM
402 4 2

1 C2919
- 08%
*

! C2921
UF

162922 |1 €2923
——00 — 0. 1UF
T, T
CERM CERM
402 402

30 o PPOV75 S3 MEM VREFDQ A

|||—

‘l‘ t C2930 1t C2931
—L—2 2uF —L— 0. 10F
PLACE_NEAR=J2900. 75: 2. 54mm %, T
- 2 CceRM 2 CERM
a02-LF 402
OM T_TABLE
OM T_TABLE s
REY 315 vss Q4 =MEM A DO<4>
o1 11 s TR MEM A CKE<0> O CRED TRETG | 74 MEM A CKE<1> e LSRN 7B MEM A DO<0> 516D CRI TI CAL DB =MEM A DQ<5>
o VPD VDD | 76 =B MEM A DQ<1> 15 DQL VSSC
NC)§7 lone J2900 Aso 78 MEM A A<15> ame u o 9 oV =MEM A DQS N<O>
o1 T MEM A BA<2> 9 o BA2 F-RT-THB Aldgo 80 MEM A A<14> qms v o 11 o DM) J 2900 DQGUC =MEM A DQS P<0>
o VoD ©g VDol 82 J_ 131 5vss FRE-THE yssg
N
o111 6 I MEM A A<12> o Al2/ BC X Al 84 MVEM A A<11> QM) s 1o =  a@y=MEM A DO<2> 15 | 5 e Y DB =MEM A DQ<6>
o1 11 6 (TR MEM A A<9> 0 A9 ] Ao 86 MEM A A<7> Yany LETEN 27 By MEM A DQ<3> 17 o DB ' % DY o =MEM A DQ<7>
N 88 19
o VPD VDD o Vss §._. VSS o
o111 6 r—MEM A A<8> o A8 o} A6 20 MEM A_A<6> Van i LT 27 B MEM A _DQ<8> 21| 5 pce g DQI20 =MEM A _DQ<12>
o 116 [Ty MEM A A<5> 05 § g ragol 92 NEM A A<4> e e 27 CBry— SMEM A DO<o> 23| S o § § 0w =MEM A DQ<13>
94 25
o VDD 3 VDo o Vss =s VSS
o111 o [ MEM A A<3> 0 A3 g A2g | 96 MEM A A<2> ame o 27¢@ry— =MEM A DCS Nel> Zlsostr B2 omg
o1 s TR MEM A A<1> o AL ., Ao 98 MEM A A<0> ams o 7B MEM A DQS P<1> 29 o D51 )] RESET* o MEM RESET L
100 31 :
o VPD VDD o Vss VSS i
o1 T MEM A CLK P<0> 0 CKo CKlg 102 MEM A CLK P<1> Yeany LETEN (2 MEM A DQ<10> 33 o DQLo E DQL4 =MEM A DQ<14>
o111 6 (TR MEM A CLK N<O> O CKo* CK1* 104 MEM A CLK N<1> Dani LRI 7By =MEM A DO<11> 35 | 5 pQut D56 =MEM A DQ<15>
106 37
o VPD VDD o Vss VSS i
o116 [T MEM A A<10> 0 AL0/ AP BALG 108 MEM A BA<1> Yani LREEN 2B MEM A DQ<16> 39 o DQL6 DQR0g =MEM A DQ<20>
o1 11 s [Ty—MEM A BA<O> o BAO RAS* | 110 MEM A RAS L Dani LRI 7@y =MEM A DO<17> 41| 5 o7 D1 =MEM A DQ<21> .
112 43
o VPD VDD o Vss VSS o
o116 Ry MEM A VE L o VE So* o | 114 MEM A CS L<0> ams e 1@y =MEM A DOS N<2> 45 | 5 bos2* DVR G
01116 MEM A CAS L CAS* oDTo 116 MEM A ODT<0> 61101 2 MEM A DQS P<2> 47 DQs2 vss
[ 0 o175 < <D 29 1° o Dcezc ZMEM A DO<22>.
o VPD VDD oV o = o
o116 [T MEM A A<13> o A3 wTig 120 MEM A ODT<1> Yani LETEN 2B =MEM A DQ<18> 51 o D8 D@30 =MEM A DQ<23> D
o111 0 [Ty MEM A CS L<1> o S1* N(:O__lggl\c 1@y =MEM A DO<19> 53 | 5 oQie Vss o
o VPD VDD | 124 S5 15 vss DQR8 =MEM A DQ<28> a7
NC | o TEST VREFCAQ, 126 27¢Bry—=MEM A DOQ<24> 57 o D4 D@9 =MEM A DQ<29> a7
128 =MEM A DQ<25> 59 5 VSS
o VsS VSSo D> o b2 o
27 B> =MEM A _DQ<32> o D82 DRB6 130 MEM A DQ<32> Ve:im SRTEIEN 61 o Vss DQS3* o =MEM A DQS N<3> ve:m 3
o By =MEM A DO<33> o DG83 DB7o 1212] =MEM A DQ<37> D T Z: o D\vB DQS30 =MEM A DQS P<3> D
o Vss VSS o 1 o Vss VSS i
27 B> =MEM A DQS N<4> o DQsa* DMt 136 = Pa:m =MEM A DQ<26> 67 o D@6 DQBOG =MEM A DQ<30> ve:m 3
DA o e 0 o R e SO 1 D oot oo o o AL G -
o vss O = e o V VSS o
27 B> =MEM A DQ<34> o DB4 DQBYQ, 142 =MEM A DQ<39> a7 REY
S 0 DES S0 32 MVEM A DQ<44>
o Vss DQU4 (. = a7
o7 By SMEM A DO<40> & D40 DQIS G| 148 =MEM A DQ<45> oo See CSAOS BOM table
TED—SHERMA R o % Mo f‘;g MEM A DQS N<5>
o VSS bE5* o = i
154 =
T o Dr\g Dqssgo = MEM A DOS P<5>  pmy o L
= oV VSSo
= 27(Bry—=MEM A DQ<42> o D12 D46, 158 =MEM A DQ<46> Vocim
27 CBry—=MEM A DQ<43> o D13 DA, 160 =MEM A DQ<47> a7
162
o Vss VSS o
27(Bry—=MEM A DQ<48> o D18 DB20, 164 =MEM A DQ<52> a7
2 CBCy—=MEM A DO<49> o DKo DQB3 G| 166 =MEM A DQ<53> a7
o Vss VSS | 168
91 27 11 5B MEM A DOS N<6> o DQs6* DNBO 170
01 27 11 oy VEM A DOS P<6> o DQs6 vss G| 172 1
o Vss DB4 174 =MEM A DQ<54> oo
7B =MEM A DQ<50> o DBO DB50o 176 =MEM A DQ<55> a7 PPOV75 S3 MEM VREFCA A 30
2 CBr>—=MEM A_DO<51> o DGB1 VsS o i;g VM A Doct0
o VSS DQleC = > D 7
27{Bry—=MEM A DO<56> o DB6 DB1o| 182 =MEM A DQ<61> & =
(> =MEM A DO<57> o D7 VssS & 122 e A poe net
vss DQS7* = > 27
o DWP DQG?O 188 =MEM A DQS P<7> D 27
J_ o} sso 50 O
o Vss VsS o
= 27 B =MVEM A DO<58> o DB8 DQB2> 192 =MEM A DO<62> ba:im it
27 (B> =MEM A DO<59> o DB DQB3 o 194 =MEM A DQ<63> a7
vss vss 196
s MEM A SA<O> 8 SAO EVENT*g 198 MEM EVENT L oo 28 4
PP3V3_S0 © VDDSPD SDAG| 200 SMBUS_PCH_DATA By 16 23 28 30 41 47 61 85 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 29 66
N 'R2940 'R2941 I
10K 10K
i X 516- 0229 1C2950 [1C2951 [1(C2952 |1C2953
e e SPD ADDR=0xAO0( WR) / OxA1( RD) ﬁ-g/': ﬁ-g/': 1 /F pu— %LJ/
S TR OTH OTE TH
2 2 2

"Factory" (top) slot

PEAGE-NEAR=32888. 78: 2. 84

SYNC MASTER=K92 SUVA

SYNC DATE=06/23/ 201

DDR3 SO- DI MM Connector A
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8

6

o1 27

o1 27

01 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 DQx<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 DQS 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 DOQ<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 DQ<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 DQx<18>
MEM A DQ<17> MAKE_BASE-TRLE — =MEM A DO<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 DO<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 DQS N<4> — =MEM A DOS N<4>
MEM A DCS P<4> VAKE_BASESTRUE — =MEM A DOS P<4>
MAKE_BASE=TRUE _—
MEM A DQ<39> — =MEM A DQ<38>
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 DOQ<34>
MEM A DQ<33> VAKE_BASESTRUE — =MEM A DQ<32>
MEM A DQ<32> MAKE_BASE-TRUE — MEM A DOQ<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 DQx<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 DOQ<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_BASESTRE — =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 DQS N<7> — =MEM A DS 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 DQ<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 DQs 0 -> DIMV B DQS 0O

s MEM B DOS N<O> — =MEM B DQS N<O0>
s MEM B DQS P<0> MAKE_BASE-TRUE — =MEM B DOS P<0>
MAKE_BASE=TRUE -
s MEM B DO<7> — =MEM B DQ<6>
« MEM B DO<6> VRKE BASETTROE =MEM B DO<3>
« MEM B DO<5> VAKE_BASETTRUE B DO<5>
s MEM B DQ<4> MAKE_BASE-TRLE B DO<4>
¢ MEM B_DO<3> VAKE_BASESTRUE B DO<1>
s MEM B DQ<2> VAKE_BASETTRUE B DO<7>
s MEM B DO<1> VAKE_BASESTRUE B DQ<2>
« MEM B DO<0> VAKE_BASETTRUE B DO<0>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 1 -> DI
s MEM B DOS N<1> B DOS N<1>
s MEM B DQS P<1> x?zﬁzzi B DQS P<1>
6 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> VAKE_BASESTRUE B DQ<12>
s MEM B DO<11> MAE_BASE-TRLE B DO<11>
s MEM B DOQ<10> MAKE_BASE-TRUE B DQ<10>
s MEM B DO<9> VAKE_BASESTRUE B DQ<9>
« MEM B DO<8> VAKE_BASETTRUE B DO<8>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 2 -> DI
s MEM B DOS N2> B DOS N<2>
s MEM B DQS P<2> x?zﬁzzi B DQS P<2>
6 MEM B DO<23> B DOQ<23>
s MEM B DOQ<22> MAE_BASE-TRLE B DO<22>
s MEM B DO<21> MAKE_BASE=TRUE B DO<21>
+ MEM B_DOQ<20> MAKE_BASE-TRUE B DO<20>
+ MEM B_DO<19> MAKE_BASE=TRUE B DO<19>
s MEM B DO<18> MAKE_BASE-TRUE B DQ<18>
s MEM B DO<17> MAKE_BASE-TRLE B DO<17>
s MEM B DO<16> MAKE_BASE-TRUE B DO<16>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 3 -> DI
s MEM B DOS N<3> B DOS N<3>
s MEM B_DOS P<3> x?;"i?“ B_DOS P<3>
- | =TRUE
« MEM B DQ<31> B DO<31>
s MEM B DO<30> VAKE_BASESTRUE B_DO<30>
« MEM B_DQ<29> MAKE_BASE=TRUE B DO<29>
+ MEM B_DO<28> MAKE_BASE-TRUE B DO<28>
s MEM B DQ<27> MAKE_BASE=TRUE B DO<27>
s MEM B DOQ<26> MAKE_BASE-TRUE B DQ<26>
s MEM B DO<25> VAKE_BASESTRUE B DQ<25>
s MEM B DQ<24> VAKE_BASETTRUE B DQ<24>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 4 -> DI
s MEM B DQS N<4> B DOS N<4>
s MEM B DOS P<4> x&xem& B _DQS_P<4>
E_BASE=TRUE
s MEM B DO<39> B DO<39>
s MEM B_DO<38> MAKE_BASE=TRUE B DO<38>
+ MEM B_DO<37> MAKE_BASE-TRUE B DO<37>
+ MEM B_DO<36> MAKE_BASE-TRUE B DO<36>
« MEM B DO<35> VAKE_BASETTRUE B DO<35>
« MEM B DO<34> VAKE_BASETTRUE B DO<34>
s MEM B DO<33> VAKE_BASESTRUE B DO<33>
¢ MEM B DO<32> VAKE BASETTRE MEM B_DO<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> MAE_BASE-TRLE DQS_P<5>
MAKE_BASE=TRUE
s MEM B DQ<47> B DQ<47>
« MEM B_DQ<46> MAKE_BASE=TRUE B _DO<46>
« MEM B_DQ<45> MAKE_BASE=TRUE B_DO<45>
s MEM B DO<44> MAKE_BASE-TRLE B DO<44>
s MEM B_DQ<43> MAKE_BASE=TRUE B DO<43>
« MEM B DQ<42> MAKE_BASE=TRUE B DO<42>
s MEM B DO<41> MAE_BASE-TRLE B DO<41>
« MEM B_DQ<40> MAKE_BASE=TRUE B_DO<40>

VAKE_BASE=TRUE

CPU CHANNEL B DQs 6 -> DI MV B DQS 6

gENEM B DOS N<6> — MEM B DOS N<6>
3, VEM B DS P<6> VAKE_BASETTRUE — MEMB DQS P<6>
MAKE_BASE=TRUE _
s MEM B DO<55> — =MEM B DQ<55>
s MEM B DQ<54> MAKE_BASE=TRUE = B DO<54>
s MEM B DQ<53> MAKE_BASE=TRUE B DQ<53>
s MEM B 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 DQ<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 DOQ<60>
s MEM B DQ<59> MAKE_BASE=TRUE B _DQ<59>
s MEM B DQ<58> MAKE_BASE-TRUE B DOQ<58>
s MEM B DO<57> MAE_BASE-TRLE B DO<57>
s MEM B DQ<56> MAKE_BASE=TRUE B _DQ<56>

VAKE_BASE=TRUE

SYNC DATE=05/ 10/ 201d] 7~ \
—

DDR3 Byte/Bit Swaps
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8 7 6 5 4 3 2 1

Page Not es DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECT OR)

71 66 20 26 7 6 PPLVS_S3

Power aliases required by this page: ’ !
- =PP1V5_S0_MEM B
- —ppLve_s3_vem B E C3110 E C3111 E C31'1:2 E 82311U13 E 823114 E C3115 C3116 E 823117 E C3118 C3119 C3120 C3121 E 8231U'2z2 E 8311u 3 BLAGE NEARCIH08. 75: 3. 34mm
- =PPOV75_SO_MEM VTT_B :— 2 % % % iU pu— %8‘\’?1 :_ 8% -T— 2 % 1 ‘\’71 pu— 8% -T— 2 % % p % % —; 28% —; %8‘\’?1
- = - 2 2 2 2 2 2 2 2 RM RM CERM
Signal aliases required by this page: 1 C3100 |: C3101
- =12C_SCDl MVvB_SCL —— 10UF — 10UF - = T = T T ~Z8% 2. o4mm
=20 s00 we_soa TR T, % BEACE-NEAR=J3188: 73: 2. B4 PEAGE-NEAREIZTE: 73: 5. B4 PEACE-NEAREIZT08. 731 2. B4mm FEACE-NEAREI3TS0: 781 2. B4 PEACE-NEARSJ3T00: 78 2. B4mm  PEAGE-NERREI3TEE: 73: 2. 34mm
X5R X5R £
BOM opti ons provided by this page PLACE_NEAR=J3100. 75: 2. 54mm 603 603 v o PPOV75_S3_MEM VREFDO B =
( NONE)
-L + C3130 1 C3131
PLACE_NEAR=J3100. 75: 2. 54mm N
6.3V 2 (j:g\(kM
a02-LF 02
l OM T_TABLE
OM T_TABLE 1 e
— S 1o vss [ole” Pl 1 =MEM B DQ<4> oo
o1 115 TRy MEM B CKE<0> 73 | 5ORED TRETG | 74 MVEM B CKE<1> ame o 1By =MEM B DO<0> 5150 CRI TI cAL PF0 8 =MEM B DO<5> oo
75 1 5 voD VDD o 76 27(By—=MEM B DO<1> ; o DAL VSso io
7 78 MEM B A<15> VSS DQS0* =MEM B DQS N<O> .
m)%_o NC Al5n Yan 1 KRS o o Va:m3
o1 s TR MEM B BA<2> 9 o BA2 J 3100 Aldg 80 MEM B A<14> ams v o 11 o bW J 3100 DQS0 12 =MEM B DQS P<0> a7
81| 5 VDD F-RT-BGA6 VDD | 82 1 13 [0 yss FRIBOA ysg 14
o1 TRy MEM B A<12> 88 lomzieer €Q A1 84 MEM B A<11> e oo T @y =MEM B DO<2> 15 15 e < DQB |16 =MEM B DQ<6> ao
o116 (T)—MEM B A<O> 85 | 5 A9 % AT 86 MEM B A<7> ame o 7By =MEM B DO<3> 17 | 5 DB 8 o DQ7 5|18 =MEM B DQ<7> o
87 | 5 voo 3 Voo |88 19 [ 5 vss 8%  wssglzo
o 16 T MEM B A<B> 89 | Jas nl Ao | 90 MEM B_A<6> ame s 1@y =MEM B DO<8> 21 | 5 pos | = pQu2g | 22 =MEM B DO<12> >
o116 (T MEM B _A<5> 91 ] ¢ Ao 92 MEM B A<4> qms oo 2B =MEM B DQ<9> 23 o b® DQL34 24 =MEM B DQ<13> as
93 94 25 vss vss 26
o VDD g VDQ: o) o
o111 s (TR MEM B A<3> 95 o A3 20 96 MEM B A<2> P en i LR [Pe:m =MEM B DQS N<1> 27 o bQs1* DML 28
o1 116 TNy MEM B A<l> 97 | 5 AL A0 98 MEM B _A<O> ame o 7By =MEM B DOB P<1> 29 | J post RESET* o 30 MEM RESET L am 26 2 J__
99 | 3 voo VoD G| 100 31 [ 3 vss vss o] 32 =
o1 116 [Tg)—MEM B CLK P<0> 101 [ o oK1G] 102 MEM B CLK P<1> ame s 1 (Ery— =MEM B DO<10> 33 | 5 oqio oQLag | 34 =MEM B DO<14> o
o1 11 6 (TR MEM B CLK N<0> 103 o CKo* CK1L* o 104 MEM B CLK N<1> Yani BT 27 B> =MEM B DQ<11> 35 o DALl DQL5 36 =MEM B DQ<15> Ve S
105 | 3 vop VoD G |_106 37 [ 5 vss vss o] 38
o1 11 6 TNy MEM B A<10> 107 | o At0/ AP BAlG | 108 MEM B BA<1> Yan 1 LTS 7By =MEM B DO<16> 39 | 5 DQie DQR0 | 40 =MEM B DOQ<20> as
o 116 Ty MEM B_BA<O> 109 | 5 BAO RAS* | 110 MEM B RAS L qms oo @y =MEM B DO<17> i; o baL7 D@10 Zi =MEM B DQ<21> a7
111 112 VSS VSS
o VDD VDD o) o
o110 Uy MEM B VE L 113 | 0 ver S0* o 114 MEM B CS L<0> s o 1@y =MEM B DCS N<2> 45 | 5 bos2* DV | 46
o111 s TNy MEM B CAS L 115 o CAs* QT0 116 MEM B _ODT<0> Yen LRSS 27¢By—=MEM B DQS P<2> j; o Das2 VSS o gﬁ J_
117 118 VSS D@2 =MEM B DQ<22> 2 =
o VoD VDD o) [ D
o116 (TR)—MEM B A<13> 119 | 5 A13 T, 120 MEM B ODT<1> P eni LR 27(Bry—=MEM B DO<18> :; o bQis D@34 :i =MEM B DO<23> Vea:im X1t
o111 s Ty MEM B CS L<i> 121 | 5 s1+ NC oA c 21— =MEM B DO<19> o DAL Vss o
123 | 5 vop VDD o 124 55 15 vss D@8 | 56 =MEM B DQ<28> oD
S EST VREFCAQ | 126 21¢Ery—=MEM B DO<24> 57 | 5 D4 D9 58 =MEM B DQ<29> a7
ml 7 _g VsS VSSg 128 2@ =MEM B _DQ<25> 59 o D@5 VSSC 60
o127 11 oy NEM B DO<32> 129 | 1 peg2 DQB6 o 130 =MEM B DQ<36> oo = 61 15 vss DQs3* o162 =MEM B DOS N<3> ey 27
1By =MEM B DO<33> 131 o DG83 DQB7 132 =MEM B DQ<37> a7 63 o Dv8 DQS3 64 =MEM B DQS P<3> a7
133 5 vss vss o | 134 J_ 65 [ 5 vss vss o] 66
7B =MEM B DQS N<4> 135 o bQsa* DV 136 = =MEM B DQ<26> 67 o b6 DQBO 68 =MEM B DQ<30> Vea:im it
271CEry— =MEM B DCS P<4> 137 [ posa vss o | 138 J_ 1Ay =MEM B DO<27> 69 | b7 DQ81g | 70 =MEM B DQ<31> e
139 ] 5 vss DB8 | 140 =MEM B DO<38> a7 = 7115 vss vsSol 72
7B =MEM B _DQ<34> 141 o D®B4 DB 142 =MEM B DQ<39> D KEY
1@y =MEM B DO<35> 143 | 5 pegs vss o | 144
145 | 5 vss DQU4 | 146 =MEM B DQ<44> a7 51650806
7B =MEM B _DQ<40> 147 o bQ1o DQU5 148 =MEM B DQ<45> o 7
27 By =MEM B DO<41> 149 | 5 poa1 VsS o 150
151 o VSS D®5*C 152 =MVEM B_DQS N<5> ao >
158 | 5 DvB DQS5 | 154 =MEM B DQS P<5>  epmy 27 €L £
J_ 155 | 0 vss VSSs ;| 156 =
= =B =MEM B DO<42> 157 o bos2 D46 158 =MEM B DQ<46> ao >
e =MEM B DQ<43> 159 o bas3 DQA7 160 =MEM B DQ<47> ao >
161 | o vss VSs o | 162
27(Bry—=MEM B DO<48> 163 o bss DB20 164 =MEM B DQ<52> a7
7@y =NEM B DO<49> 165 | 5 pQ#o DQB3 | 166 =MEM B DQ<53> Ve S
167 [ vss vss | 168
o1 27 11 oPry—MEM B DOS N<6> 169 | 5 pQse* DVB i;g
0127 11 oGy MEM B DOS P<6> 171 1 5 pose VSS g J_
178 | 5 vss DB4o | 174 =MEM B DQ<54> oo =
7B =MEM B _DQ<50> 175 o DX®O DB5 o 176 =MEM B DQ<55> ao PPOV75 S3 MEM VREFCA B 30
7 CBry—=MEM B DO<51> 177 | 5 pos1 Vss o 178
1791 5 vss DQB0 | 180 =MEM B DOQ<60> >
. =MVEM B DO<56> 181 | O pcee DQ61 | 182 =MEM B DO<61> Ve Y + C3135 + C3136
27@3 =MEM B DO<57> 183 | ) pce7 vss o [ 184 Tt %
185 * 186 =MEM B _DOS N<7> , 6.3V , lov
o VSS b7 o <D G o
187 o bw DQ87 o 188 =MEM B DQS P<7> D 402- LF 202
l 189 |  vss VSSs ; | 190
= s(@y=MEM B DO<58> 191 | 5 DQs8 DQB2 | 192 =MEM B _DQ<62> ao J_
27— =MEM B DO<59> 193 o DE9 D3 194 =MEM B DQ<63> a7 =
195 [ vss vss | 196
w58 57 04 83 62 s MEM B SA<O> 197 0 SAO EVENT* o 198 MEM EVENT L oo 26 4
15 18 17 1% 1) 1 PP3V3 SO 199 |  vDDSPD SDAG | 200 SMBUS_PCH DATA G 16 23 25 30 41 47 51 88 93 " Expansi on” (bottom) sl ot
T3 8 A s MEM B SA<1> 201 | 5 s SCLo| 202 SMBUS PCH CLK G 16 23 20 30 41 47 61 88 93
203 | 5 vIT VIT o204 PPOV75_ SO DDRVIT 67 26 29 66
VI PIRE
1 3140 |'R3140 ‘R3141 21O MGPIN WG PING—208
10K 10K MIG PI N MIG PI N
—— 22 0 0 13150 13151 |1 C3152 |1 C3153 -
% Z"}ggv Z"}ﬁgv 209 | 5 MG PIN MIG PI NG ig %LJ/F %LJ/F %LJ/F ﬁ_g SYNC _VASTER=K92 SUVA SYNC DATE=06/ 23/ 201
e | Howenn e NG Tg § § Tl DDR3 SO DI MM Connector_B
Fx 4 4
51650806 d} Appl e I nc. D
SPD ADDR=0xA4( WR) / OxA5( RD)
_ ®
) NOTI CE OF PROPRI ETARY PROPERTY:
= = HERERETI R EBUUER IS TE |\
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 31 OF 132

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

IV ALL RI GHTS RESERVED 28 OF 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 behavi or
WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails,
WHEN LOW CPU 1.5V follows SO rails,

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

VTT ensures clean CKE transition, MEM RESET L i sol ated.

1] 1
P1V5CPU EN = (| SOLATE_ CPU MEM L + PM SLP S3 L) * PM SLP S4 L 1V5 SO PGOOD' for CPU
MEMWTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3_L
MEM RESET_L = ! SOLATE_CPU MEM L + CPU_MEM RESET_L ez o0 n; 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 13 10 7 PPLVS_S3RSO_CPUDDR PM_MEM _PWRGD 1017 %0
10K *R3222
%‘iﬁ\y 10K
462 ifs CRITICAL |6
| P1vscPu EN 5 R3220" 2402 > | B220
CRI Tl CAL GI— 010
a7 52 51 9g.25,20.19 3.0, 5, PP3V3_S3 CPUVEM SO 27.4K ||: DVB53D0UV
CPUMEM_SO ?3205 (ol i PM MEM PWRGD L 2|G
R3201°! SSMBNL FSOEQSEI;Z kn 402, 1H
10%5n — 3 CRI Tl CAL $_
51t ot P1V5_S0_DI V s 220 s
2 2|67 ST (/) DvB53DOLV 1
SOT- 563
CRI Tl CAL PLVSCPU EN L 1 crTica NO STUFE 4
CPUVEM SO = CPUMEM SO R3221: 2201
gSZOO (2L 310, 953205 33. 2K 0.001UF -
SSVBN15FEAPE NVBN15FEAPE % g
sorses | Kh > | Sorses Laom sav
— —| 402, 702
M- X
5[G™ ST 1S © Gl5
2 10 oy SOLATE_CPU_NEM L ¢ PMSLP_S3_L o a 2 =
CPUVEM SO
= 'R3210
10K
5%16'\4\/
Z%QL
MEMWTT_EN
o1 71 66 65 45 43 4z 41 31 20 7 ¢ _PPBV_S3 CRI TI CAL e — * CI
Snes 1 MEMVTT O anp
CPLVEM S0 CPUVEM S0 R T Ensures CKE signals are held lowin S3
R3215 R3202 ries | Kh
100K 100K =
M:lg%/\? M:lg? o
402, abs, 2% st w0 20 20 7 o _PPOVZ5_S0_DDRVTT
CRI TI CAL ORI TI CAL MEMVLL_EN L CRI TI CAL
CPUVEM SO ~ CPUMEM SO 75mA | oad @O0. 75V
CRIMEM SO B200 ok o 210 COMW o power
SSVBN1SFEAPE VB N15FEAPE
SSMBN15FEAPE sorses | Kh > | Sorses
soTs63 5 — — CRI Tl CAL
% [ sk s Xgs 100 51 71 65 65 45 43 42 41 31 20 7 o _PPBV_S3 CPUEM SO |
AR o PLT_RESET_L s 25 0 CPUVEM_SO D
> = R3251* SSM5N1 FsoEésle kn
L] L 100K i
= 5
1/ ELEW "
ORI TI CAL 4022 2[6™ Shy
CRARNEM, SO ;TN\I/ESM Ssgo A CRI TI CAL VITCLAVP EN
215 R3216 NS0 CPUVEM SO
SSMBNLSFEAPE | D 1C3216 0 .0 NO_STUFF
MEMRESET 1 SQL_LSSV L o soTs63 5%15}4\/ - 98.%1UF SSVEN1LEREAPE : ocgozlu% 1
16V —_—
N A 0 2 <= |9 e
2 10 M RESET_ L M RESET_L ol T8 Te NEM RESET_L gy 26 20 Jes 402
_— =TRUE < ™ 4
CPUMEM S3 0 20 s > MEMWTT_EN
R3217 L
1 2
%
1/ 16W
M- LF
402
Step | 1 SOLATE_ CPU MEM L | PLT_RESET_L | PM SLP_S3_L | PM SLP_S4_L | CPU MEM RESET_L MEM RESET_L MEMVTT_EN |P1VvBCPU_EN
0 1 1 1 1 1 CPU_MEM RESET _| 1 1
1 0 1 1 1 1 1 1 1
to = 0 0 1 1 1 1 0 1
3 0 ) 0 1 X 1 0 0
S3 4 0 0 1 1 % 1 0 1 SYNC MASTER=K18 M._B SYNC DATE=04/27/ 201
to 2 S I I : 9 : : : CPU Menory S3 Suggort
SO 7 1 1 1 1 1 CPU_MEM RESET_L 1 1 d} Appl e | bﬂ
pl e Inc.
(*) 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: [
NOTE: In the event of a S3->S5 transition | SO-ATE_CPU_'VEM_L will still be asserted on next S5->S0 THE LNECRMATLON_ CONTAINED HEREI N 1S THE |
transition. Rails will power-up as if fromS3, but MEMRESET_L will not properly assert. Software T e T O S ence 32 OF 132
must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L. N 1o R e o 1T I N wHOLE OR PART m
IV ALL RI GHTS RESERVED
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
buffers at once or VRef source may be overl oaded.

i 3 a1 29 25 28 19 19 0 7 o _PP3V3_S3
35,2418 o
RVE; VREFNRGN
R3318 o1+ PPVITDDR S3 R3303
R 10mA ] P 1 200 , PLACE_NEAR=J2900. 1: 2. 54mm
1 2 PP3V3_S3_VREFMRGN DAC . CRITI CAL max 1 oa
@E M NERERR-W BFFES: 3 T VREFNRGN VREFNMRGN
N VA TAGS Y C33001 1C3301 VREFMRGN VREFVRGN A
2.2\ —— —— 0. 1UF CRI TI CAL C33031 5 > e
w0 V) 2 2 ECV' VREFNRGN 0. 1% %__ A2l ?2%3
: u3300 M 2 AL VREFVRGN DQ SODI MVA_BUF 14335
VDD
e a7 o0 20 20 [y SVBUS_PCH_CLK 85 e VOUTAL _ VREFMRGN SODI MVA DO 23y v M %,{fl/%‘gv PLACE NEARERAS0S. 2: 4mm
5 00 61 47 41 30 20 20 25 0@y SVBUS_PCH_DATA Tspa ¥ voursf2 VREFMRGN_SODI MVB_DQ 40
90 ﬁ vourd4 VREFVRGN_SODI MVB_CA
Addr =0x98( WR) / 0x99( RD) 10|ar Z vourgs VREFMRGN MEMVREG FBVREF L VREFMVRGN
NOTE: MEMVREG and FRAMEBUF shar e _ R3305 .
CE a DAC output, cannot enabl e VREFMVRGN 1,200 2 PLACE NEAR=J3100. 1: 2. 54mm
both at the sanme tine! 1R3301 CRI TI CAL
100K
A VRI Flg:é;\l -
= 5 B:
2402 o \\/1\ ?2 5
oM T 1 c1 VREFMRGN _DQ SODI MVB_BUF
RS3319 = - & 1%, PLACE NEAR=R3305. 2: 1nm
1SHRL,  pp3yva s3 VREFMRGN CTRL + Vv HELDW
VV\V M H QE*W ~3 nm
NE VTR LETH=S: 2 VREFVRGN CRI TI CAL
02 C33021 9| VREFMRGN VREFMRGN
PLACE_NEAR=J2900. 126: 2. 54nm
chRy 2 s8301 100K CRITI CAL . 2
QFN 1/16W
(D) POLS  NC MECLF
31a0 Pl 7 VREFMRGN DO SODI MVA_EN 210z VREEM VREE PPOV75_S3_MEM VREFCA A .,
Addr =0x30( WR) / 0x31( RD) 4 PO VREFMVRGN _DQ SCDI MVB_EN 0. 1UF 2| N8 ,&é?ﬁ? Vases
500 p3 10 VREFMRGN CA_SODI MVA_EN = cii; - NS '
pa 11 VREFMRGN CA_SODI MVB_EN £RY 2 AL VREFMRGN CA_SODI MVA_BUF
ps| 12 VREFMRGN MEWMWVREG EN A3 79 11/§ PLACE_NEAR=R3309. 2: 1nm
93 08 61 47 41 30 20 20 22 16 (ETY—SVBUS_PCH CLK 1lscL pe| 13 VREFMRGN_FRAMEBUF_EN + Vv MZE)%W
93 88 61 47 41 30 25 20 23 10 Py SVBUS_PCH DATA 2|spa P74 NG
THRM RESET* 15 VREFNMRGN
cAb oo R3311
N L = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
VREFNRGN CRI TI CAL
2

2402

VREFMRGN_CA_SODI MVB_BUF

RST* on 'platformreset’ so that system

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

wat chdog wi || di sabl e margining. al, M:ll/g,\g\/ PLACE_NEAR=R3311. 2: 1nm
NOTE: Margining will be disabled across all = i hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed )I’%Eg'\o’%@‘
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K VR%%%“l CRI TI CAL
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGN_NOT %;EEV 0. 1&5:: 5 VRE?“@E\‘ VREFMRGN
116S0004 2 RES, MTL FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT : C§0 2 = VA 253 3% 4
cL VREEMRGN_MEMVREG BUE 153; 2% DDRREG FB o
= %,ﬁll/w PLACE_NEAR=R7320. 2: 1nm
hob™
Page Not es S cR T1 AL
Power aliases required by this page: VREFNRG; 1R3313 VR&;NEGN ERAMEBLE_BUE VREENMRGN
- =PP3V3_S3_VREFMRGN R3316 100K %:f\‘ A
- =PPVTT_S3_DDR BUF S Viow 2 ST R3317
Signal aliases required by this page: Va5, 402 AL zZ'izE\év
- =l 2C_VREFDACS_SCL 1 = % o462
- =1 2C_VREFDACS_SDA = VREFMRGN FRAMEBUE BUF_R
- =12C _PCA9557D SCL w
- =1 2C_PCA9557D_SDA ]
BOM options provided by this page: VREFMRGN
VREFMVRGN - 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) ST e SYNC DATE-0a7277 2013
DAC Channel : A B C C D D FSB/ DDR3/ FRAMEBUF Vr efml;q/h;;%m ngﬂ
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e | nc. D
Nomi nal val ue 0. 75V (DAC. 0x3A) 1.5V (DAC. 0x3A) 1.267V (DAC. 0x8B) o
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 bR ERT R HEE ST 1 e
VRef current: +3.4mA - -3.4mA (- = sourced) +61uUA - -61uA (- = sourced) +6. OmMA - -5.0MmA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 132
DAC step size: 7.69nmV / step @ output 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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A
47 PLACEiNEARé%;dOl. 15: 2. 54mm
1 2 PO EAP_R2D PI_P 1112 o 1ue PCIE AP R2D C Pm,s o3
0. 6NH+ - 0. INH- 0. 85A 10w |1 s0v omaoz 3
0201
1 g;'? NOSTUFF PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
1
pum— ?‘5%1”: — %:31‘{»7:1 117S0002 4 RES, 00HM 0201 L3470, L3471, L3473, L3474
5 i f—
k. ceRm S iV
6 3k cerm
361
L3471
1(YYY L2 =PUE AP RDPI_N 1H2 01U PCIE AP R2D C N _ermio o 3V S3 WAN FET
6N - 0. INH- O. 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
c3472 - 1 CHANNEL P- TYPE
1 C3473
—_ ?a%lup —/— 0. 1UF RDS( ON) 20-30 MOHM @. 5V
SMBUS SMC 0 SO_SDA (g s 44 47 50 70 50 2 ek cerm T i
0201 xSk cerm LOADI NG 1 A (EDP)
SMBUS_SMC 0_SO_SCL 6 as 47 50 79
< o M _TABLE
L3473 =
WFI_EVENT L o aa a5 . 1(YYY L2 PCE AP_D2R P o 16 02 CRI TI CAL
panu] jeeind
s PCLE AP R2D P 1 0. 6NH+/ - O-O:Ié’l;lrk 0. 85A 1 NOSTUFF (13450
PO E AP RZD N ara 475 15550367 _TPCP8102.
—|E 1%~ NOSTUFF —|_2 19% 1A PEAK Ll%éo M N W DTS - 23VIK-SM
3k cerm 3k cerm
o EERRI30 MM T s iy
L3474 J_ 45 & . 1 2 31 _ N_| A % ]M N_NECK_W DTH=0. 5 ) iJ:/J ] N T _ PP3V3 S3 29753 ?g ;éld
1 W B I 0603 oPavs WA BT el |7 e
o 10 9 _ L
| 0. BNH+/ - 0. INH- 0. 85A C3422 c3421 N Soasl oot
47 0201 . 1u . luF —— . f—
51650582 e OM T_TABLE O 1UF 200~ A T Fiow
10% 10% CERM CERM C3450 X5R 2 M- LF
CRI TI CAL 2 1oV NOSTUFF 2 1 02 P 24t pris R3450 |2
X5R: CERM X5R: CERM - . - . : K
0 PCE AP D2R Pl P o6 o6 PLACE_NEAR=J3401. 29: 2. 54MM| PLACE_NEAR=J3401. 29: 2. 54MWM 12 P3V3W AN SS 1/?/%/\12 PM W.AN EN L ~
500534%502 sy 1 Al RPORI Ly N
F-ST-SMm PCIE AP D2R PI_N S40L, = = Fd VELLF
22 = 90-CHv. 100K 40301 402
-I:: > 1 4 Y L3 PClE CLK100M AP_P e 0
- 4323 - o ¢ PCI E_CLK100M AP_CONN_P | —
- 10 ol5 - o PCIE_CLK100M AP_CONN N 1(YYY 2 PClE CLKI0OOM AP_N am s
= 8 O O 7 PLACE_NEAR=J3401. 11: 2. 54mm
10 9
0 0 -
12 11| .
[ | * BLUEI(I)-I-H i i
6 gg 5 T Supervi sor & CLKFREG # | sol ati on
18 17 bl
o= = - 0,
>0 gg 1o USB BT B ..o Del ay 60 ns +/- 20%
22 21 -
2412 23 -— USB_BT N-ry
O O g 1 24 92
§§ 0o 53 PP3V3 S3 BT,
301 ° 29 5 L3406 PP3V3_WLAN_F PP3V3_S3
00 N-NECK-W DTH=0. 2 nm 1 a1 67818 19 24 25 29 30 31 32
C3432 |, 1 GANBURRY
o P PP3V3_S3 rammHEEy e
— a3 0.0 L SEBRERRY o Tilear
_L O 2 &y FERR 120, OAM 1. 5A 'rR3453 |'R3454 o
L 402 PLACE_NEAR=J3401. 27: 2. 54M 100K 232K 1 C3440
= = Tew 1/ 16W u3440 — 0. 1uF
1 i L SLGAAPO16V T &,
P3V3WAN_VMOY | oo TOFN 402
« AP_RESET_CONN_L 4 s AP RESET L
am =
EN| 6 AP* 7EN m 18 72
FAPKREQ QL 7N Lj_> e AP CLKREQL@ e
- |
PCl E_WAKE L o 17 25 0a R ao
oD = 2= 'R3455 ]
100K
1n
iow
1
518S0816
CRI TI CAL
J3402
CCR20- §K710$
F RT- SM
- l
ol = « PP5V_S3 ALSCANMVERA F vaimTes
5 ., . mm
o] e SBESSLASISGT  gmoeroa- NEREEWEITES 2 R 275 m peak
O @ 6 44 47 53 54 96 206 nA nom nal max PLACE_NEAR=J3402. 6: 2. 54MM
ol 2 o USB_CAMERA_CONN_P ALS L3408
ol +> « USB_CAMVERA_CONN N FERR- 120- OHM 1. 5A
1 —
° e YY Y L PP5V S3 C ) s s s o o o ot 2o F—wm NVASTER=KOL NARY SYNC_DATE=10/ 08/ 2010
0402-
o | wana CAVERA o215 X19/ ALS/ CAVERA CONNECTOR
L3407 1 C3452
o 0. 1uF D
DEFONS 26 d} Appl e Inc.
L 4 (Y YY 3 _USB_CAMERA P o Z ghm 8
gy NOTI CE OF PROPRI ETARY PROPERTY:
- ~—USB_CAVERAN @ = TERETIETL N CNAIER R LS TEE |
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

7161 60 56 53 51 50 49 48 47
23°22°20 19 18 17 16 12.7 &

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

45741740 39 36 35 37 28 26 25
98 89 88 8/ 84 83 82 79 73

CRI TI CAL
[ U3500
TPS2065- 1L
e s
PP3V3_S0 | N1 ouT1
ouzzs—r
ENET_CR PWREN 4 | 3538800

EN

SDCONN DETECT DEBOUNCE,

CRI TI CALl

o B

THRM
PAD

|
NS
LS

e

[}

3. 3V OVERCURRENT PROTECTI ON CH P W TH ACTI VE LOAD DI SCHARGE

— PP3V3_SO_SW SD PVR =

PP3V3_S0_SW SD PWR .,

-||—-

47 91 30 29 25 24 19 135 7 ¢ PP3V3_S3

| NVERSI ON,

E_BASE=TRUE

nosture NRERVIERES 4
1 OO AGE=3. 3V

IO |
—= g0 @9 - ﬁigé 7y PP3V3_S0 8743250058050 0 o Tha s
2 Bé 2 4%5{1 cerM R —— B
1
it
R3§OZ
SDCONN OC L_R 1 2 SDCONN_OC L
i

AND DETECT- CHANGED PCH GPI O LATCH G RCU T

87541 1818:%] %o
C35119 1
189 Must STUFF R3512 and NOSTUFF R3514
2405°F when R3511 is NOT STUFFED.
= 4 orTical
) 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 R3514 yp 9
ENET_LOW PWR 2 |Lowewe é
11 s 1D = RST | RsTaur|l 4 SI.G ENET_RESET. L 1 2 ENET_RESET_L gy s o
R 35 LOG C %1/}4\/
s smy—PLT_RST BUF_L 1,\@\/2 SLG ENET RESET IN L 3 Jrstin 466 NCSTUEE
-> FROM PCH GPI O M:.lgié" 2 SDCCNN DETECT RS B (| 8 SDOONN STATE CHANGE -~ JQ PCH GPIO |'R3512
40 FROM SD CONN - > ] > SOOI SIATE SIS — o 0.
- -> TO ENET CHI P $ 3/%ew
NOSTUFE ~(o 7 SDCONN_DETECT L o MF-LF
R3510: o
% @D THRY DLY bl ock is 20ns nom nal
le v - > When ENET_LOW PWR deasserts, RST_OUT#
ab2, deasserts for >80ms, then asserts for
P 10nms regardl ess of nrove RST_I N# state.
O herwi se RST_OUT# fol |l ows RST_I N#
516- 0225
L
SD- CARD- K19- K24
CRI Tl CAL F-RT-TH
L3500 3
47NFF 1. 30HM ] g s
. SDCONN_CLK R3579 33 . 2 5% 1/16W ME-LF 402 0: S N CLK R 1 (Y Y Y k2 S N CLK_R L g P
o4 2 T} SDCONN_CMD RSO01 33 3 2 5% 1/16W Me-LF 402 . SDCONN_CVD R 0402 15| o
o1 35T SDCONN_DATA<O> R3S /1 33, 2 5% 1/16W M- LF 402 SDCONN_R_DATA<0> 15 |oato (CARD | NSERTED = OPEN)
B SDCONN_DATA<1> R3O0/72 33 1 2 59 1/16W NE-LF 402 SDCONN_R_DATA<1> 45 |par1 CAESAR |V CARD DETECT | S PROGRAMMABLE, BUT A Sl LI CON BUG
I SDCONN_DATA<2> R35/3 33 2 5% 1/16W MELF 402 SDCONN_R_DATA<2> 9 5 |paT2 MAKES THE ACTI VE- Hl GH CASE UNUSABLE.
04 3 A SDCONN_DATA<3> R35/4 33 1 2 5% 1/16W ME-LF 402 SDCONN_R_DATA<3> 45 | cor pats
Y SDCONN_DATA<4> RSO/7O 33 1 2 5% 1/16W NE-LF 402 SDCONN_R_DATA<4> 19 5 | paTa
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5o 88 T29BST: Y
C38001 «| CRITICAL [*R3807 o NENS?FEAPE 1R3888
0. 108 — VDD 100K 330K
Platform (PCle) Reset é/—— H— %
Y2 u3s00 Hiow 3 Hiow
2 = rm—PLT_RST _BUF L 402 SLGAAP016V 2402 PP1VOS 120 Ts¥g2 Max Vgs: 10V L5
2 o sl 2 T T29BST_SHDN DI V
R381%§ = T29BST: Y T29BST: Y
1718 'R3887 3o, 388’
pen-Drain GPIO  Mabh, 330K | SSVBNS7FEAPE
T29_SW RESET_L Hwre & 129 RESET L = i -
D DLY = 60 ns +/- 20% 2% 5
s " g5
T29_CLKREQ L Slas & ¢—=—120 CLKREQ | SQL L 2 2 = ‘ SMC_DELAYED PVRGD
* 3 IN7 T20 CLKREQ ISOL_L 455 1 _SMC_DELAYED P am s
Pul | -up provi ded by SB page. P - a
n o

3.3V T29 Switch

H@ner U3810
%88 % % pp3va_so TPSgS%924 PP3V3_T29 716 19 25 33 34 35 87
a2 AL Max Current = 1.7A (85Q)
58585 & B2 )N vout([ BL
CRI TI CAL U3810 & U3815/U3816
3810 ¢ @av Par t TPS22924C
gé%‘fj;lr g Type Load Switch
402
R(on) 18 nOhm Typ
50 nChm Max
= Max Qutput: 2A per IC —
1. 05V T29 Switch
1o 1112225557 ¢ _PP1VO5_S0 TPSgS%924 PP1V05_T29 73 3
A2 A [ Max Current = 3.4A (85C)
B2 |)VIN  vout( [ B1
C3815: CRI TI CAL
e — 2 |on
61 aD
CERM
402 Ei
A = SYNC MASTER=T29 REF SYNC DATE=10/ 12/ 2010 A
e
U3g1e6 T29 Power Support
TPS22924 pEm s |
a2 P AL D
B2 |WViN  vour([B1 Appl e Inc.
®

CRI TI CAL

1 > T29_PWR _EN < lon U3816. A2: PLACE_NEAR=U3815. B2: 3 nm NOTI CE OF PROPRI ETARY PROPERTY:
G\D
Pull-up provided by S8 page. 3 IEE Iﬁfgggg%hzq%ﬁ:??gsif CWN IETTHE NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 132
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=) 4

3

BCMb7765 ENET SR pins are
I f disabled: Okay to float

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

See note for
VFB nust al ways connect to =PP1V2_S3_ENET_PHY.

SR _DI SABLE bel ow.

I f enabl ed: VDD/ VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing), LX connects to inductor.
Speci al Star routing needed on these pins. Decoupling on Pg 37. PP1V2 ENET N,
2?27 -
e . PP3V3_ENET ???mA (1000base-T, Caesar V)
281mA (1000base-T max power, Caesar |V) VDD for Card Reader 1/0O
s PP3V3RIV8_ENET LR OUT REG
CRI Tl CAL ENET_SR LX . . )
3900 Internal 1.2V Switching Regul ator pins.
FERR- 600- OHM 0. 5A _ PP1V2 ENET ;56170 cE|3Té%L
4 1 2 PP3V3 S3 ENET_PHY XTALVDDH FERR- 600- OHM 0. 5A
M REck, WETHES: 2 T C3900i PP1V2 ENET PHY AVDDL 1 2
01tk REEELYBIHEC. 2 -
CRI_TI CAL e C%O\f;‘lj C§912Lé% . : EZ}QU%O
L3905 = iy §0%
= 3 2 2 SERY CRI Tl CAL
FERR- 600- OHM 0. 5A X7R- CEEM X8R~ CERM 13955
4 1 2 _PP3V3 SBDT'I_E:NEI PHY_ Bl ASVDDH FERR- 600- OHM 0. 5A
. mm —
su RESWETHES. 2 _EC3905 s PP1V2 ENET PHY POIEPLL 1 2 |
’ 0. TUF a 3 m SM
i( % VOLTAGE=T. 2V
e i i
L3910 = ' ng@ é"“é
FERR- 600- OHM 0. 5A - XTR- CGRY 2 2 XeR CERM TL950
4 1 2 PP3V3_S3 ENET_PHY AVDDH FERR- 600- OHM 0. 5A
SM - 3 hm =
VMCLHZTAEEE%ﬁ_ 3§¥FE8 7 R3910" L%B}gu}lzo _Ll?}gu;l: 1 PP1V2 ENET PHY GPHYPLL ! r 2
4.7K 5 5 AGESr 2y o
vishS T2 B o |2 B e C39311 1 C3930
Vit 65 %5
402, 0. 1&?3;7)—— f— goo”UF
g 2 2 Qe
== == X7R- ) %(8 CERM
L B O =
R3940'  ['R3941 G391s i JiC39U‘Fl:6 CRI TI CAL
s B ‘géé%’z Z?QQ%CE 12| & 5| ~[R[8[S] I 28] < 2 3|25 S| 8| @3 C§913§1 1C§>9F35 LR OUT/GPIOL is used as a 3.3V/ 1.8V internal LDO out for
X5R- X7R- CERM i L .
72,71 61 60_56 53 51 50 49 48 V- LE VESLF 5y 265 — N— S — = = " ) the card reader on-chip I/0O
FEF T PPV SO 4025|2402 amng g8 oo § 8 o & we Y g we xm—égy? 2 %é‘i Connect only to U3900 pin 20.
o | 0 o x >
3950 1RK3942 1 E é (24 @ ; ; — PP3V3R1V8_ENET_LR OUT_REG =
= |
0. 1uF % Current .
0 10 PCl E_ENET_D2R N T2 {EBWLI m ti ng oM T 5 & =
,402"" Resi st o U3900 =
1% 3951 PP3V3R1V8_ENET LR OUT_REG.
O 1 ENET_VIVAI N_PRSNT 58 [VVAI N_PRSNT(1 PD) BCVB7765B0 TROO_P|_40 ENET_MDI _P<0> . VAKE_ BASESTRUE
202 . QFN- 8X8 TRDO_N|_41 ENET_NMDI__N<O0> . 0a M N_LINE W DTH=0. 3 nm
53 15 (OO} PCl E ENET_D2R P 1I 2 .| PClE ENET D2R C N o 27 |poE TON TroL P4 ENET VDI P<1> ; - M NREGK W DTH-0. 2 mm
10% s o 28 43 -+ s
1 ;| PCLE ENET_ D2R C P - PCI E_TXD_P TRDL_N o E“g % gz%z B 1C3970 |1 C3971 |1 C3972
C3955 8% »| PClE ENET R2D P o 33|b0E RO P TRD2_P| 37 94 4 7UF -0 1TUF —— 0. 1UF
0. 1uF PCIE_ENET_R2D N i ra e RO TRO2_N 47 ENET_MDI _N<2> a5 B T2 180 T 8¢
01 PCIE ENET RRD G P 1][2 = - PCIE_RXD_N Tros_P|_50 ENET P<3> o —F Soeomrm 2 33k cem [2 33K cem
0% 9 16 TN PCl E_CLK100M ENET_P - 31 |PCl E_REFCLK_P TRD3_N_49 ENET_MDI _N<3> —
iy %3%“:6 o 10 [T PCI E_CLK100M ENET_N 30 |POIE REFOLK N
402 . oY =
o 1 —PCLE_ENET_R2D C N 1 I I 2 o D ENET_RESET_L - LPERST  (1PD) @[ @10 1R Bi‘ Q012 NG
R3943 1% s o ENET_CLKREQ L & 2JOLKREQ (D) - T ReIPIO2 9 g ENET_MEDI A SENSE yrom 2
= ENET WAKE L 1,\/(\)/\/2 Zl(ng ENET WAKE R L o 3 Jwaker (D) NOTE: "I Px" == Progranmabl e pul|-up/down SDCONN DETECT L
b | DETECT/ Wex - 2
(See note) 1B SD_DETECT can only be used active |DW( d?ito errata. h <m°
VAKE# VELLF a2 19 ENET_LOW PWR - 2]LONPWR (IPD) (1P CR.CMD CLE| 26 g SDCONN_CMVD am 2 o
N * 21 . 2 94
Must isolate from PCle WAKE# if PHY BCM67765_SMB_CLK pury 6 [svB_CLK CR_CLK/ RY_BY’ - SDCONN_CLK oo+
is powered-down in S3/S5. Standard BCMVb7765_SMB_DATA ©S=p— L0 |SND_DATA (1 PD) CR DATAO| 25 g SDCONN_DATA<0> o 52 0
N-channel FET isol ati on suggested. VB 66 CR DATALl 24 gy SDCONN_DATA<1> D 2 %
If PHY is always powered then alias © %“Tzﬁﬁ NKLED s CR DATA2| 23 gy SDCONN_DATA<2> D 2 o
=ENET_WAKE L to PCI E_WAKE L. * “BOMB7765 MOSI 55 [ CR DATA3| 22_ gy SDCONN_DATA<3> & 2 o
- "BOMB7765 _CS L - o < CR_DATA4| 52 gy SDCONN_DATA<4> o s %
U E— e S| CRDATAS| 53 SDCONN_DATASE> ey o o
TP _BCMb7765_SPDLOOLED L 2 |SPD10OLED*/ SERIAL_DO  (OD) & CR_DATA6| 54 _ gy SDCONN_DATA<6> & 2 o
TP_BCM67765_TRAFFI CLED L @57 |TRAFFI CLED*/ SERIAL_DI (D) = CR _DATA7| 55 g SDCONN_DATA<7> D 52 o
S CE*/ M5_I Ns*| 59 TP_CE L_M5 INS L No MB (Me .
18 — mory Stick) Insert feature needed,
zsmmﬁﬂxg & |: CRLED/ALE 60 g ENET CRPWREN oy Cont rof si gn)all to | ?ght LED or control SD bus power.
NCx - CRWP*/ XD_VP*| 57 g SDCONN_WP am >
38 |rpac XD_DETECT| 68 o, BDMB7765 SR DISABLE  R3980 1K 1,,, 2
THRM_PAD - 5% 17 I6W WF-LF 402

72 70 36 25 7 6

PHY Non- Vol atil e Menory

ROM cont ai ns MAC address, PCle config

info as well as code for Bonjour proxy.

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

PP3V3_ENET
© 1 C3990
vCce f— o}UF:
U3990 2 3L coru
ATéslggBBOSllD 4
1
. BCVB7765_SCLK g 2 |sck oMT S|l g BCVB7765_MOSI 4
BCM67765_CS L 4 Jcs+
B e e e =
s ) 5 o BCV67765_M SO
—>qvP NOSTUFF
3 QRESET* 'R3990 |'R3997
—9 G\D 477K 47K
™~ %‘isw %‘isw
CLF CLF
2402 2402 .
NOTE: Pul | -down on SO plus internal pull-ups on
other 3 SPI pins configures ENET for the

BCMb7765 supports both active-levels for

WP,

|

SR _DI SABLE nust be pulled down to use

i nternal

SR.

| PD

has a race condition.

HPPERNET P (CAESAR TV

d} Appl e Inc. D
<)
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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

w w@> ENET_MDI _P<0>

ENETCONN_CTAP

Rl
' ' 1

CRI Tl CAL
|4§‘!"UU 12 ., ENETCONN P<0>

ENET_MDI _N<O>

G-’

ENET_MDI _N<1>

F@E L@J= 11 ., ENETCONN N<O>
10 _ENET_CTAPO

X —>

TLA- 6T213HF

24 3B
ENET_MDI _P<1>

ER:n”

ENET_MDI _N<2>

9 ENET_CTAP1
Lﬁ_ w1 ] 8 o ENETCONN N<1>
7 . ENETCONN P<1>
<— RX
CRI Tl CAL

|4§M)1 12 ., ENETCONN N<2>

00000000

94 36@
ENET_MDI _P<2>

EE L@J= 11, ENETCONN P<23
10 ENET_CTAP2

X —>

TLA- 6T213HF

ER:n”

4 9 ENET _CTAP3
ENET_MDI _N<3> 5 IT_L LJ|8 .. ENETCONN |N<33
0 30, ENET_MDI _P<3> 6 7 . ENETCONN [P<3>
Lezm Pl

>
10’41

PLACE_NEAR=T4001. 1: 5rm

m

Transforners shoul d

: be ]
0 e f Phe°BBTu" ® R400%/ 4001 ‘%001’%

PLACE_NEAR=T4000. 5: 5rm

)

19 l
h g

NC|
1O~

o
2 29

D4001 o
RCLAMP0524P

1o 1

NC{~
19

2|
OSO

6
2

D4000 o
RCLAMP0524P

SLP2510P8 SLP2510P8
CRI TI CAL 3 CRI TI CAL 3
NOSTUFF NOSTUFF

.||_

4003

SYNC MASTER=K91 TRI NHNI

514- 0636

SYNC DATE=05/26/ 2010

Et her net

d}@ Appl e |

THE_| NEFORMATI ON_CONTAI NED_HEREI N
PROPRI ETARY PROPERTY OF APPLI
THE POSESSOR AGREES TO THE FOLL!

Il NOT TO REPRODUCE OR COPY | T
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R4100
76 PP1VO_FW FWPHY 1
135 m 116w
M- LF
402

o _PPVP_FW CPS

L411
120- CAM 0. 3A- EM

1 2 __PP1VO_FW FWPHY_ AVDD
0402- LF . :

VOLTAGE=T. OV

Core

PP3V3_FW FWPHY ¢ ; 35 35 a0

138 mA

25 mA PCle SerDes

7mMI1/0
C41201| C41211 C41221 C41231
ST b b b
b 2 Bl G B

C4124l
L]

114 mMA FireWre PHY

C413('21 C41311 C413%1

1
84E()2 2 8EOZ 2 8EOZ T

17 mA PCl e SerDes

B %é%/

a0

a0

94 40,

94 40 6,

94 40,

94 40,

a0 &,

a0 &

94 40 6,

94 40 6,

94 40,

94 40,

a0 &,

a0 &,

a0,

40 39,

10 oy FVE TFOIAS =~~~ gy

C4135 1| C4136 i/am&:%. L
1UE

L4
120- OHM 0. 3A- EM
PP3V3_FW FWPHY VDDA 1

130

2

NEEESpTH=0- 2

L4
120- OAM 0. 3A- EM

0402- LF

135

2

PP3V3_FW FWPHY VP25 1

0402- LF

FW643_RO B11l

FW643_TPCPS B10

. TP_FW643 NAND TREE 4 K|

4

K1
FW643_REXT L8

NT-16 (1 PD) SCI FCLK| &2

NAND_TREE  NT- OUT

C4150
22PF
1|2 o FW CLK24P576M XO
A CRI TI CAL
M ~Y4150
402

N0 2k £ 1M
C4151 % o

ro

3
3
3
3
3

SCF NT- 14 (| PD) SCI FDAI N_GL
NT-17 sc Fpout] HL

TP_FWs43_SCl FCLK
TP_FWs43_SCl FDAI N
TP_FW543_SCl FDOUT

6
6
6
6

FW CLK24P576M XO R  F13 NOTE: NT-xx notes show NT-15 (1 PD) sal Fmg_F2 . TP_FWs43_SClI EMC
FW CLK24P576M XI - C13
ML3
LZ IEV\ﬁ33 SI\E/I N13 SERI AL EEPROM NT-7 scL| N2 o g FW543 SCL
TP_FV643_MDE A o 92 lvooe A (1PD) NT-18 NT-6 Sy ML 1P _EV6A3 SDA .
TP_FWs43_CE o L13
TP_FW543_FW520_L D12
TP_FWs43_JASI _EN D1
NC FW543_AVREG A10 CH P RESET NT-5 PERST* \N4 FW RESET L .
TP_FW43_VBUF H13
FW643 PU RST L R 'R4163
TP_FV64 L J12 oK
|\|c>(‘]_13®R7CTL7V12 (Reserved) 2%%?}9’
VREG VSS
P i P i B I EHEE R E R BN R NE 3 L
s 5 v d =

1 C4101 1 %j-FJ_OZ 1 ?SF103 1 %j-':104 03-114?:_ i 1 C'j-':l40
o Tbhh T T T, B
M M M a6y M
ACE NEAR-UL800, AV34: 2. S4mm
EEE N EEEEHEEERER e 2 CAL70) povasy PG E FWRID C N ey oo
I X5R02-1 o Ace NEAR=U1800. AUS4: 2. 54mm
_T/ ~—VDDH— ~VP~ VP25 VREG PWR 0417]‘]_ 112%16V PClE FW R2D C P am e o
NOx222 CR|O1\'/: CAL PCIE_RXCON N8 o, o PCIE FWR2D N [xsR02- 1
as u4100 PO E RXDOPL N o, o PCIE FW RID P ACE_NEAR-UL800; 8G36: 2. S4rm
N ALL POIE_ TXDON N s PCI E FWD2R C N CAL175| powev PO E EWDPR N o v
EWPHY _DSO F12 FW643 PCIE_TXDOP N6 g o POIE FWD2R C P Cle7U('5_I Ix5R02- 1PLACE NEAR—UlBOO BJ36: 2. 54nm
BGA I—O—rU?I |1R%16v_PCl E_FW D2R P o 56 52
[ EV\WI;m gg; . EE REFOLKN N __ o, PCIE CLKIOOM FWN s 0 : Ix5m02- 1
« PO EXPRESS PHY REFOLKP N0 o PCIE_CLKIOOM FWP ___erm s
FVO_TPAN B8
NC FW)_TPAP
FW PORT1_TPA_N B5 NT-4 (1P O IKP: Evssis $DI s
FW P 1_TPA P A5 TEST CONTROLLER NT-3 (1PUTDI | = ggm—— T CVAS_ = o PP3V3_FW FWPHY ¢ 7 35 30 a0
(PyTDM__ g TP FW43 TDO N
NC FVe_TPAN B3 VB e TP _F\W643 TNB
NC _FV2_TPAP N1 (1PY TVEE ° FW643_LDO
NC FW)_TPBN B9 2 (1PYTRSTF ML g FWs43 TRST L R4A165! 1RA166
NC FW_TPBP A9 10°K 1°0K
FW PORT1_TPB N B6 1%? %1&\4\/
ORT, A6 > >
FW PORT1_TPB_P NT-10 (1PD).  WaKE* 2 FWB43_WAKE_L o abz,[ | %
& NC FW2_TPBN o= B4
= TPBP AL FIXVE!!! - TYPO IN SYMBOL REGCTL REGCLT| D13 - FW543_REGCTL
POVNER MANAGEMENT VAUX_DETECT| EL__ o, FW543 VAUX DETECT
FW_TPBIL A B7 NT-12 (1 PD) —— _ VAUX_DI SABLE| D2 TP_FW643_VAUX_ENABLE ,
FW P1_TPBI AS [ox] NT-13_— (0D) CLKREQN_L2 FW CLKREQ PHY L oo = 1R4164
NC FW2_TPBI AS A2 10K

SYNC MASTER=K18 M._B

SYNC DATE=04/27/ 2010

ThiLE

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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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 ORI TI CAL
- =PPBUS_FW FET (FW VP FET Qut put) FDC638P_G F4260 CRI TI CAL
- =PP3V3_FW P3V3FWFET (3.3V FET Input) S — 1TESRY D4§A6O PPVP EW
- =PP3V3_FW FET (3.3V FET Qutput) . R :
- =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) 5
- =PP3V3_S0_FW.ATEVG 4 2 CRS08- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL J_ j_ I
- =PP1V0O5_S0_FWPWRCTL (5KPD Bias Rail) R42621 1R4260 C4260 1 -
- =PP1VO5_FW P1VOFWFET ( 1.0V FET I nput) K 300K 09 | D
- =PP1VO_FW FET_R (1.0V FET Qutput) _12}2@/ 4 %_1@4\/ BT 3
- =PP1VO_FW FWPHY (PHY 1.0V) b5, ,462 X35
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 H>}
- =FWPME_L R4263! 1o I TI CAL
BOM options provided by this page: 1/112% f
NONE] MF-
( ) 205,
EWPORT_FASTOFF_L
4261 . .
s 470K Supervi sor & CLKREQ¥ | sol ation
IO\ R T CAL i w5« PP3V3 FW FVPHY -
T30 5 %8 §7_PP3V3_ SO A 262 2%02 SRS e 7 PPSVS SO
“ClimiBEBE 2\ G |—‘ Egrsggg)ZD\N EWPORT PWREN L SRR EBEBERS
S/ (s very
CRI Tl CAL
] bls NO STUFF 0(4)12199 1 | CRITICAL |1R4290
261 = C4261 1 : é oy — ) 100K
SSMEKL5FV | I 0.1 L ¥ 2 u4290 iiow
SOD- VESM HF — %(SZ)—— 20 25 18 PLT RESET L 402 SLAAPO16V 2402
% 8 2 TOEN PP1VO_FW FWPHY 4, 5 5
1IG™ Sfz °2R4283 SENSE| 2
10 —FVPORT_PVR_EN 10K
5%
1/16W
= 52 FW RESET_L
4 38
FWRESET R L 3IMR DLY = 60 ns +/ - 20°;E0 C
FW PWR EN 6 [EN
% 19 (TR — FWCLKREQ PHY L 38 39
2 16 o EW CLKREQ L 8lar q—' 7 = FWCLKREQ PHY L <o,
Pul | -up provided by another page. oo BEY — -
n o
15,14,13,12.187077 87 PP1V0O5_S0 . R
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
| rwewe En L 3.3V FWSwi tch
W201
6 1R427 R4271 2935 2429 22 20 10 72 o PP3V3 S5 TPS22924 PP3V3_FW FWPHY ;2 26 40
CRI TI CAL A 0 K FW 5KPD DET L s : 2 osP at_[ Max Current = 1.7A (85C)
b | A275 5%15}4, e} W B2 )N vout([ B1
o || B T & 201 ] | PN 4201 & U4202
» 10y EW PVR_EN {7l FWG5KPD DET RC__, 5 lt‘g"i__ ™ oo Par t TPS22924C
L 618V - ar
CERM 2 O
s CRIé—zll%lbg S%E;IOC:AL 04_217UO i 402 T Type Load Switch
5 2 10%
(s Hrisome Reow (18 e Typ B
p | 462 = 50 nChm Max
= FW P1_TPBIAS R 1 1.0V FW Swi t ch Max Qutput: 2A
1
R42712K 59 35 25 22 20 47 16 14 33,13,19.9.7 5, PPLV05_SO TPS22924 PP1VO5 FW FET
B i e A2 &P Al A -4
2 B2 VI N VCUT( BL VOLTAGE=T. 05V
PLACE_NEAR=C4360. 1: 2 mﬁ 4202 CRI TI CAL LSl FireWre PHY requires 1.0V.
1 2 Jon 1R4202 To avoid an extra power supply,
s rp—FW P1_TPBIAS 1UF —— av 0,547 1.05V is used with a series R
&%‘(A 2 g i{:mw to reduce vol t age.
- - 402
FireWre PHY WAKE# Support ! o W Pty -
When PHY is powered, FWG5KPD DET L acts as | egacy PVME# signal . L e
10 30 38 7 5 [PP3V3_FW FWPHY Dual - pur pose out put:
1 1) 5K Pul | -down Detect when FWPWR EN is | ow.
RA27 71 ‘RA276 | 2) FWs43 WAKE# (PME#) when PHY is powered.
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 s\ 4276
DVB53DOUWV
NO STUFi s/ sor-ses
° 08.217U§ : ¢ SYNC VASTER=127 REF SYNC_DATE=06/ 107 2010 A
) 109 = -
— 85 2 FireWre Port & PHY Power
BTG NOVEET
MMEMWE%\MKEL 2|6 |'<* 3 bﬂ
" oriTicaL s Appl e Inc.
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

40 3938 7 6

FW543 TPCPS Leakage Protection

FW643 has internal

FET bl ocks current to TPCPS until

PPVP_FW

From Port

PP3V3_FW FWPHY

| 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

Term nati on

Pl ace close to FireWre PHY

CRI TI CAL

Unused FireWre Ports

Di sabl ed per LSI

(Al

NC FW_TPBI AS
NC FW_TPAP
NC _FW_TPAN
NC FW_TPBP
NC FW_TPBN

40 38

94 40 38 6,

94 40 38

94 40 38 6,

instructions

— NC F\W_TPBIAS
NC FVO_TPAP
NC FVW)_TPAN
NC F\0_TPBP

— NC FW)_TPBN

unused port signals TP/ NO)

40 39 38 7 6

38 40

638 40 94

38 40 94

638 40 94

94 40 38 S@ — 6 38 40 94
wws NC FVe TPBIAS — NC FW2_TPBI AS o5 10
w0 s NC FV@_TPAP NC FVW2_TPAP e
w0 s NC FV2_TPAN NC FV2_TPAN I
. NC Fve TPBP — NC FW2_TPBP  iww
w0 20 s@ww%%&%@ﬁ;ms 20 40

2% FW PORT1_TPA P
—  NARE_BASESTRUE

244 FW PORT1_TPA N
VARE_BASE=TRUE

R4360 R4361!
56.2 56. 2
iop TR
2402 402,
04 10 LBy FW PORT1 _TPA
04 10 LBy FW PORT1 _TPA N
04 40 38 CHY FW PORT1 _TPB P
SI AL VLD 2ENETY
1R4362 RA363*
56.2 56. 2
iop WPl
2402 402,
FW PORT1 _TPB _C
R43641
104364 RA3GH
S5 " 1
402 2

i?? FW PORT1_TPB_P
VARE_BASE=TRUE
28 FW PCRTl TPB N

CRI TI CAL

310
FERR- 250- OHM Not e:

1 2

PPVP_FW PORTL_E

=§ 5mn

(EW PORT1_TPB N)

FireWre PHY Config Straps

Configures PHY for:
- Port "1" Bilingual

PP3V3_FW FWPHY

Trace PPVP_FW PORT1 nust handle up to 5A

PORT 1

Bl LI NGUAL
CRI TI CAL

1394B- M7
F- RT- TH

TPB-

TPB- _TPB(R)
O

( FW PORT1_BREF)

QUTPUT

TPB<R>

(EW PORT1_TPB P)

1

9

; OTPB+ ?VP TPB+
P

7

NCx-————0 s ne| e

(GND)

(FW PORT1_TPA N)

TPA-

FW PORT1_AREF

| NPUT

TPA<R>

6
ENIPSES A)VG
5
4

00
BSS8402DW
SOT- 363
S
Cabl e Power
w070 _PPVP_FW
1
Tz
(EW PORT1_TPB N)
(EW PORT1_TPB_P) =
"Snapback" & "Late VG' Protection
7373,81050,56,53,51,50,12 2_PP3V3_ S0
BT v
PLACE_NEAR=U4350.1:2 mm
350 1 i
0. 1k, —
18V u4350
485 TPD4S1394
TP_FWATEVG VCLMP aw b1+ 8
2 o FWPORT_PWR_EN FvPvR_EN oLt 7
CRI Tl CAL D2+| 6
R4350* De-| S
100K ©
Wiy
202,

(EW PORT1_TPA _N)

(EW PORT1_TPA_P)

PLACE_NOTE=J4310.5: 2 mm

(EW PORT1_TPA P)

PLACE_NEAR=J4310.5:2 mm

AREF needs to be i
| ocal grounds per

When a bilingual d
bet a-only device,

bet ween them (to avoid ground of f set

ground for speed s

TPA(R)
OTPA+A) A(R)

TPA+

= 51480605

solated fromall
1394b spec

evice is connected to a
there is no DC path
i ssue)

— BREF shoul d be hard-connected to | ogic

ignaling and connection

(1394B)

SYNC MASTER=T27 REF

38 40

38 40

38 40

SYNC DATE=06/10/ 2010

TTILE

Firewre Connector
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®

i

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NEORMATI ON_CONTAI NED HERELN IS IHE

RI ETARY Pl

ERTY_OF APPL]
THE POSESSOR AGREES TO THE FOLL

QJ\/PUT I NC.
OW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

43 OF 132
40 OF 101

4

3

2

1




SATA ODD Connect or
ODD Power Contr ol

CRI TI CAL
Bangd
TPCP8102 CRITI CAL s (YYY\4_ satAom ReDUE P CAS211i12 SATA ODD R2D C P e
100 81 71 66 65 45 43 42 4191 20 76 PPOV_S3 v o PP5V SW ODD R 521]7‘2125_(0)1%4 e— 0. 01UF |l 10%16v cerv 402
m - =2 2 1 SATA ODD R2D UFE N C4520 1I 2___SATA ODD R2D C N (e s
- O O 10%16V CERM 402
R4596! 4595 1 b: = o ol =22 SATA QDD R2D P 0. 01UF
1_01%\0?7 ) c% %;— = Py S j oo : PUTY: SATA _ODD R2D N CRI TI CAL
“’{Ezbﬁz 0 N ) 5 gg 10 o ¢ SATA_ODD D2R UF_N 4525
; ; R4595 %;4&%9 ul o ol ~ .. SATA ODD D2R UF P So- S 1dsin
DTE: 3.3V nust be SO if 5Vis S3 or S5 to | oop PwR EN Lssv L1 100K, DD PVR SS 1]]2 Bl 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 01UF 1M towiov cemm 403
81 80 150 49 45 37 CRI TI CAL 16 19% el j— .
BEpROD LT, PPIV3 SO 596 bl obt %%fv' = 1YY Y2 _.satAonprcP  CA525. 12 SATA D PR P e
SSMBN15FEAPE 51650616 0. 01UF |l 10%16v cerv 402
R4597! sorse3 | Kb
100K 1
1, 1%\% A
N%lb 2|7 skt
2
OoDD PWR _EN . .
I ndi cates di sc presence
XWA598 70 56 41 25 22 20 16 7 PPLVS
s
n _PP5V _SWODD R 1 2 PP5V _SW ODD ¢ ., N
N @ENE?:%W DTH:gi Jhm @ENE?:%W DTH:gZ ?% R4?‘13

SATARDRVR | 2C ADDRL 41

Internally PD ~150K

PLACE NEAR=J4501. 9: 3mm Wite: O0xB6 Read: OxB7
SATA HDD / IR/ SIL Connector RTCAL w599

L4500 S ADDR1| ADDO | Address (R'W
FERR- 70- OHM-4A_ ppsv so_HDD R L 5 PP5V_S0 6,78 22 46 51 53 64 67 68 60 71 72 86 88
. PP5V HPD FLT o LYY L2 I_Wﬁtﬂﬂﬂa S L L 0x96/ 0x97
: 0603
AGESS - 04501 1 CA502 7056 a1 25 22 20 16 7 PPVE_SO o L H 0x98/ 0x99
PP5V_S3 o o i C4514 i C4519 n v OxB6/0xB7
100 81 71 66 65 45 43 42 41 31 29 7 & y 2 =4 —‘|f o=l 0./ﬂlUF 98'%01UF H H 0xB8/ 0xB9
2 70 56 a1 25 22 20 16 7 PPLVA Lov
e e y i e e -
%
1,_1§¥v 54795, 0224 I R_RX_QUT @< NO STUFF PLACE_NEAR=U4510. 16: 2 nm
402, F-ST-SM R4531 R4510 = PLACE_NEAR=U4510. 6: 2 nm
« PP5V S3 IR R N NPNIE: . SYS LED ANODE R 2471 sys LED ANODE 1y 6 45 g o|9 GND_VO D=TRUE
mugu NE_WDTHD- 5 3 2 Yo N{il —
NGERsYY PTH=0. 2mm NCx——1-0 Oz 4531 : e G\D VO D=TRUE b SATA 10O (RR FORVR QT B C4518 1|2 Sara 160 20 =g 1 o2
197 0.001UF — % - Uu4510 0 01UF thnla N B=TRUE
1 C4532 NCX--0 O -X NC 8T 4516 PS8521A A5 2
-0 1UF 210 o2 W 2 026 sATA oD R C P L] |2 sata von oor romve i e SATA OO D2R RORVR QT N 1| SATA 1D 2R Ny 36 2
- 1% 11 12 402 0.01UF |1 10% 16v cerw 402 TQFN 0. 01uF I 105 16v
2 38¥% cerm PR A ) : Liaine A outA 15 : GN\D_VO D=TRUE ~
202 =10 O ie 025 sata oo orcn CA515 1|2 SATA DD PR RORVR 14 N 2 (A 1NN CRITICAL A ourN 14 SATA HOD RED RDRVR IN N C4513 1|2 SATA WD RED C N7y 16 02
ofe R4A536 0 01uF || 0% tev ceru a2 0 o1uF || 10w 1ov e a2
IETA D T oo vooTREB8. 1 1% M LE . SATA HDD R2D RDRVR Ol N 4 |B_aurN B_In_12 '
- P 1o “hos GND_VO D=TRUE R 5 11 C4512 1|2
- O O =, | | SATA HDD D2R RC C P, 6 2 olr p B_OUTP B_I NA SATA HDD_R2D RORVR IN P I} SATA HOD D C P () 16 02
21l 5o l22 st N 7 |en el 20 rnrra ot 0. 01UF 10% 16V CERM 402
B o GND_VO D=TRUE
1 2 —
G\D_VOl O-TRUE J/ID pr— 41 _SATARDRVR | 2C| ADDRO 8 |B_PREO/ | 2C_ADDRO A PRE1/ ScL_cTL| 19 SMBUS PCH CLK CTT) 26 23 26 28 30 47 61 89 93
o0
= 51650687 R45;5 ° 41 _SATARDRVR | 2C| ADDRL 9 | APREO/ | 2C_ADDRL B_PRE1/ SDA_cTL| 17 SMBUS PCH DATA CED) 16 23 26 28 30 47 61 88 93
awn_va mmfGB. 1 2 MiosF SATARDRVR {2C EN L 10C| 2C_EN*
5 sataroRvR TEsT 18 | TEST R4512*
SATA HDD D2R RC C N 4. 99K
5P iy 35
1 2 1 }
G\D_val D=TRUE :I«lu 25PRCERM 54511 ool o M:Abgvz
50V 402 . %
D2R val ues for 4.5dB de-enphasis %gﬂy 338S0907
R2D val ues for 3dB de-enphasis
Ris3a
CRI TI CAL QONVADTRET L E o1ew o5 SYNC VASTER=KO1 ERI C SYNC DATE=11/ 08/ 2010
FL4 o
2 %gg%ﬁm /M 15PF —\SA R b VOl DoTRUE SATA/ | R/ SI L Connectors
N {YYY\ @ TR [0 cora C4511 1| D
— o 0. 0LUF Lo 1ov b 02 Appl e Inc.
®
52 ¢ SATA 1DD ReD P 2 (YYY Lz R4533 CA510 1>
aovaotrEd L 20 e e papeypy | v, NOTI CE OF PROPRI ETARY PROPERTY:
6}(%%3 GND_VOI D=TRUE PREPREFANY bR ERT R HEE ST 1 e
92 SATA HDD R2D UF P 9 15PF & SATA HDD R2D RC UF P - THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
_1”2_ Il NOT TO REPRODUCE OR COPY I T 45 OF 132
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uSB

Por

t Power Switch

Left

CRI TI CAL
L4605
FERR- 120- OHM 3A

USB Port A

1 s PP5V 53 RTUSB A F

CRI TI CAL
100 91 72 66 65 45 42 41 21 20 7 o PPBV_S3 TPS2561DR
72 65 44 20 17 PMSLP S4 L 2ino SN ouril @ PP5V RTUSB A ILIM
RA690! L2l amls kW BHFES: 378m
. USB_EXTA OC L 10FAuLT1* 1LIM 7 _USB I LI | Pﬁ?YmssmeI:USB B,ILIM
bg\/ 2 @M USB_EXTB_OC L j FAULT2* RECKWY BTHE0; 375 m
ENL
USB_PVR EN Y
CRI TI CAL Tl R TLCAL “ap U R4600'| &go5 1| Sty |-
C4692 1 4696 ' icasie  AR9Q IPARRL [ 4 e R i
0. 47£Jf;— _920UF- 35ME-— - TO0UF Léox T %t ey Ging?_ i Y
: 5 T5 3%, by 1 402, 503 603
W cepty [ hthpy, W [
Current limt per port (R4600): 2.18A nmin / 2.63A nax

USB/ SMC Debug

MU X

SMC_DEBUG _YES
1R4650
oK

iow

1
2402

? 0603
1
0. 01ukF

10y~ T
cggyl 90 CH’\PéllooMk

o USB2_EXTA MUXED N 4 (Y Y Y Ls

- 378"

TAgot™

F-RT-TH- MD7- 4

LL%
vy}

1
— leeeUbB2 1T1 N 28
6 USB2_ EXTA MUXED P 1 (Y Y Y L2  «.USB2 LT1 P EDY
4o
205361 7
elvBusg—g— B;

a0 35,0.5,7 5, PP3VA2_GBH
SMC_DEBUG YES
C4650 1
1UF - 9
/;— V
20 45 a1 0 ED—SMC_RX_L 402 5 Jwe e
20 45 20 o @y SMC_TX_L 4w U4650 v
PI 3US%:1,922LE
02 20 USB_EXTA P D
2 2iqpry USB_EXTA N p CRITICA
SMC_DEBUG_YES
¢ B4OE* SEL
GND

10

USB DEBUGPRT_EN L am

SEL=0 Choose SMC
SEL=1 Choose USB

R4651
1 0 2
e SMC_DEBUG_NO
Vaoz" R4652
1 0 2
5%
1/ 16W
MFE-LF
402

SLP1210N6

Pl ace L4605 and L4615 at connector

T3e10™

USH
F- RT5— THM7-4

thTé](:'AsL CRI TI CAL
FERR 150 00M 3A We can add protection to 5V if we want, but
o 1 2 ¢« PP5V S3 RTUSB B F
0603 7 X
4615 i VOLTAGE=5V 378"
0. 01 F;
\/)2
céo"ﬁ
| T CAL 5
Laetd. 0
B 1,
02 24 CES USB EXTB N 4 3 s s USB LT2 25
p— s USB LT2]|H EDS
2 21¢gy USB_EXTB_P LYY Y L2 40
7
2| 50 3] 4 B;
[®] [®]
dveus 2 92 2

Left

il
£

D4610

= RCLAMP0502
SLP1210N6

CRI TI CAL

USB Port

B

SYNC MASTER=K91 ERI C

| eavi ng NC for
pin

now

SYNC

DATE=10/08/ 2010

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 6 PPDV_S3

A
U4800
CY7%38%3- LQXC
o2 24 USB IR P 121p1. 0/ D+ Po.O[
- M@@ DI FFERENTT AL_PAT R=USB: 5B TR N 13lp1 1/ D o 1 l6_
DIFFERENTTAL_PATREUSBZ TR | R VREE FI LR 2/ VREG | NTO/ PO, 2[5
_161p1. 3/ SSEL INT1/ PO. 3[4__
1C4803 17]p1. 4/ soLk INT2/ PO. 43 R41§8)0
TUF _181p1. 5/ SMoSI TI 00/ PO. 5|2 IR RX_ QUT_RC 1/\/y\/2 IR RX_OUT s«
S 18 19/p1.6/SMSO  TIOL/PO. 6L _ 1w
X5 16M
402-1 _8 CRYHIEAL hob
<o = 1 C4804
L ;_g P/ N 33850633 8“/001UF
e 2 g
_22]
23]
24 THRML -
PAD VSS

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

TTILE

Front Fl ex Su gort
d} Appl e I nc.
®
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8 7

4

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

s+ TP_SMC P10 - F12 |10
15 qom—TP_SMC_RSTGATE L pelTEY ¥
50 57 72 23 [T ALL_SYS PWRGD - AL2 |pps
72 o5 [T S5_PWRGD - B13 |p13
D11
NCX—gpm— P14
v @M _DSW PVWRGD - CL3 |Pis
osom-SMS DELAYED PWRGD o C12 I;ps
23 17 (T} PM PWRBTN L - D10 |py7
s _1TP_SMC P20 o D13 |59
T Ell
X—gm————P21
%x—‘-— D12 |pop
NCxX—g—1 |P23
s e _1P_SMC P24 o E13 |ppy
T El2
NC; P25
1+ SMC_BMON_MUX_SEL X e
NC. E10 P27
o7 a0 10 oggry—LPC_AD<O> A9 |p30
o7 16 15 oCE) LPC AD<1> D9 |b3p
o7 46 16 o@Y—LPC_AD<2> B |p3o
87 46 16 6 LPC AD<3> B7 |pa3
o7 40 EE LPC FRAME L “"—= A8 |pas
25 LRESET_L D8 |p3s
wspmmLPC CLK3SMSMC 5  D7lese
20 16 og@—y—LPC_SERI RO 5 |pay
D4
P40
o TP_SNC P41 N R o
100 9 17¢gy—SVBUS_SMC_MGMI_SDA [Zes) B84 |pan
s _1TP_SMC P43 o Al |pg3
bl c2
X — P44
% B2 |pss
- SMC _GEX_THROTTLE L A ol=Y 9
53 @MP‘W
20 45 20 52 0 qm SMC TX_L o @ |
45 45 42 42 5 [TR). SMC RX L ; F3 |ps1
96 79 50 47 31 6CHIY S!ELE 5!!; Q g) §!:_1 ( (x:) E4 P52

U4900
DF2117RVPLP20HV

63 62 52 47 a0 45 a2 25 7 5, _PP3V42 G3H

peol_L13 PM EN 65 72
porl K12 g o

po2l K11 g %

Pe3a| 112 g wNC

Poal KIS g ° ~ SMC ADAPTER EN rjry a7 as 72
pes| 210

Posl 11 " SMC PROCHOT 3 3 L w
Po7| M2 e SMC BIL BUTTON L  mease:
prol_NLO SMC_CPU_VSENSE 5 a8
P71 M SMC_CPU_| SENSE s
p72| L10 SMC_GPU VSENSE 15 a8
pral M1 g  SMC GPUISENSE ~~ +musae
p74 N12 45 48
p7s| M3 SMC_GFX_| SENSE i5 a0
pr6l N3 SMC _P1V5S3_| SENSE 45 48

MC_CPUVCCI O | SENSE

P77_‘—@ 45 48

A7

PBOL g OV O L gy s

B
P816_‘_)(NC

PSZ_‘—@ 6 17 46
P83_‘—ms 17 46

c7

D5
Peal 26 g
pgs| BS <
o=

5}

P86 e (OC) SVBUS_SMC_MGMT_SCL m@ﬂ o 100

pool 34 o as 52
Porl B g Q) +s 40 02 o0
poo| H2 SMC PME_S4 WAKE L 45 52
Pod O o om0 72
poa| H4 - Y 17 29 42 65 72
> o -
P97 Pl e (OC) SMBUS SMC O_SO_SDA gy o a1 47 50 10 96

U4900
DF2117RVPLP20HV

* MC_CASE OPEN am s

f; - /Yo 45 4
P o 45 46
J1 ey msasds
a - oD
o= e R

* G_PONERON L am s

> e SMO SYS LED ~~~~ egnyss

s _SMC_PAO_PU (0 & N3

s _TP_SPI _DESCRI PTOR OVERRI DE (LOC) T N1

217« o PM_SYSRST_L (O0) g VB
2 USB DEBUGPRT_EN L Qo) 3

28 20&B) MEM EVENT_L (o0 N2
15 31 o B W FI _EVENT L (o) L1
28D SYS_ONEW RE (Q0) K3

72 45 (OO} SMC _BATLOW L (o) L2
NC B8

" SMC_RUNTI ME_SCI_L X
as SMC_ODD_DETECT ey B9
55 72 45 COOT} SMC S4 WAKESRC EN - ALO
s _SMC_PB4 ey C10

Pl B10

X———————

w > SMC DP_HPD L e i

) 45 52 62

7 [T SMC _GFX _OVERTEMP_L
EW e SMC _FAN 0_CTL

s1 T} SMC FAN 1_CTL

15 ¢ (0T} NC SMC FAN 2 CTL
s ¢ (0T} NC _SMC FAN 3_CTL

s D SMC_FAN O_TACH

s T SMC FAN 1_TACH

s > NC_SMC_EAN 2_TACH
NC_SMC_FAN 3_TACH

I 5 5

6 47 62

6 31 47

47 50 96

L SMC PROCHOT____ gy e
SMC_THRMTRI P

I RZZZ2SAR X

™
48 45 [T SMC_SA_| SENSE

oD

[OOT 6 42 44 45 46

6 42 a4 45 46

63

63

53

53

PP3V3_S5_AVREF _SMC

C4902 1
22
2

0

N

NOTE: SMsS | nterrupt
If SMS interrupt

CPU_PECI

9 PLACE NEARIIARO0L LY

SMC VCL PLACE_NEAR=U4900. E1: 3nm|

> O

PP3V3_S5_SMC

B1

N
voe VCL AVREF

DF2117RVPLP20HV

63 46 45 ¢ [TRD) SMC RESET_L

B|&

L3
F10
Bl1l

XWA900
SM

PLACE_NEAR=U4900]

can be active high or
is not used,

accordi ngly.
up to SMC rail.

49 45 N_I SENSE K10
8 a5 SMC_PBUS_VSENSE L8
49 45 SMC_BMON_| SENSE MO
49 a5 SMC_CPU HI | SENSE N8
49 45 SMC_GPU_HI _| SENSE K9

wommSMC OTHER HI ISENSE o @ L7

PVCCI O SO_SMC R

PM_PECI _PWRGD R

PP1V05_S0

679 10 12 13 14 16 17 20 22 23 35 39 67
2

GND_SMC_AVSS s 45 40

C4907 1
SaTe
oy >
e R4909'| |['R4901
e 10Ke 210K
1/ 2 20W
2 12 2 1
DL SMC_MD1 o as
HL g | SMC KBC NDE <m
ES g SMC_NM ams
B g SMC TRST L s s
L9
'R4902 |'R4998
10K 10K
5% 5%
20W %ZOW
2%1 2201
. L3: 4mm

SMC

d} Appl e I nc.
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2

D

SMC Reset "Button", Supervisor & AVREF Suppl o NG SVC FAN 2 CTL___— NG SN Fa 2 CTL e e SMC FSB to 3.3V L I ifti
, = —BASES . Vv
N PplY wuo NC SMC FAN 2 TACH — NC SVC FAN 2 TACH .. eve Shifti ng
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1 — o - LF
J_ 3 DCIN_S5_VSENSE %21 sNs_on: YES AANA GND_SMC_AVSS 4 45 15 4
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EDP: 18A
Vi =Vol tage across R7350=0.006V=0.018V | SNS_ON: YES SNC_AII:G
GPU Vcore Voltage Sense / Filter RB373 PLACE NEAT U900, Ni3: S
SMC Key VQOC o oo gy SNS 1V5 S3 P SR w1 SNS 1VE S3 RP s | SNS ON: YES 35?377 A
PPVCORE GPU XVB335 R5335 SNC ADC2 et 7 ENSE PIVES3 1QUT 1K 23 SMC P1VES3 | SENSH, 4 4 ISYNC VASTER=KO1 DI NESH SYNC DATE=08/ 16/ 2010
81747 6 .53 - VE-LF 6 1% j .
0 CPUNSENSE LN SRSy S G WSEE e R5374" | osay Vol tage & Load Side Qurrent Sensing
. W 15335 T oo I SNS 1v5 s3 N 3K 1 sns ivs s3 R N I SNS_ON: YES_L o 22UF PLACE_NEAR=U4900. N13: 5m YT TN =
= $°5mu —— Q,,22UF % & le Inc.
PLACE_NEAR=U4900. L10: 5MM = égév %11/5? RE37S 2 %k ISNS ON: VES d}@ App
402 I SNS_ Q\] YES L_GND _SMC AVSS .. 45 15 45 "
|_GND_SMC AVSS .. 45 45 20 M NOTI CE OF PRCPRI ETARY PROPERTY:
i PR ET PR e R BEE ST 1 e
2%2 TTHE POSESSR AGRERS TO THE FOLLOW NG ) 53 OF 132
. . | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
£ I SNS_ON: YES SII SG'NSQ_LO\II‘-UDYEESL—EM:’TY Il NOT TO REPRODUCE OR COPY I T
= — - 111 NOT TO REVI OR PUBLISH I T I N WHOLE OR PART
IV AL R GITS RESERVED. 48 OF 101
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COVPUTI NG Hi gh Side Current

Sense / Filter

S| GNAL_ MODEL=EMPTY

I M/PI SNS_ENG CPU VCore Load Side Current Sense / Filter

63 62 45

21 PP3V3_S0
. C5401 SMC Key | QOR PLACE_NEAR=R7510. 3: 5W%5g3,56
EDP Current: 20. 1A 1 98%1UF SMC_ADC13 o0 o7 [Ty CPU M/P I SNSL P 1 K
™ 7= 10V 0. 5%
s 607 50 1 7 omyPPVIN_S5_HS_COVPUTI NG | SNS v 2 02" e o a5, 50000 4 | M/PI SNS_ENG
Us400 PLA% Bszu:tgoo. N8: 5MM PLACE NEAR-R7520. 3: SMM 402 | MVPI SNS ENGsa"s2"s2 52723725 25 PRSVE 50 PLACE_NEAR=U5450. 5: 3MM
R5400 |, ToAe1S at NEARER7S20. 3 SW RS4.57 ISl GNAL_MODEL= ENPTY JiC5450
%0512 2| 4| SNS HS COVPUTING N 5|in ' '8c0 > cur |6 HS cOVPUTING 1 ouT 1% 23K svc cPu HI I SENSE oD = cPu P 1 sz p 13 23K 4 UF
Y VYV L ===V SMC Key | COC
w CRI TI CAL M:ll/g}é’ PLACE_NEAR=U4900. N8: 5MM 9%, | WPISNS ENG |2 40§V.
Power Drop across R5400 at EDP becomes 10%180551€}WI N+ REF b CE%UF | MVPI SNS_ENG 482 | MVPI SNS_ENG ORI TI CAL | SI\/C_ADC]_
CRI Tl CAL @D pr— 2‘3%2 PLACE_NEAR=R7530. 3: 5MM R 458 R5452 U5450 N I MVPI SNS_ENG
Gai n: 50X « 2 482 68 57% CPU MVP_| SNS3_P 1 N AZA '5 98 CPU MVP_| SNS P 13,\/1/8\/@ CPU MP ISUMR P i, g;ﬁ_:%S:SSDCKGl R5451PLACE NEAR=U4900. ML1: S5MM
62 49 48 39 358 7.6 [T PPBUS G3H 4 GND_SMC _AVSS _ .; 45 45 49 L_I\/ODEL=EI\/PTY10/J\(/135§\?V CPUl WP_| SUM | QUT 4 53K SMC_CPU | SENSE oo 44 45
L 2 | WPI SNS_ENG 1% ]
— PLACE_NEAR=R7510. 4: 5NMR5470 %’Eg%\é\l . &AEESIJ\I_EAR:wQOO. ML1: 5MM
GRAPHI CS High Side Current Sense / Filter Egcpuwp isnst N 1% 230 cru == 02
GNAL_ MODEL=ENMPTY/ _ 2 &
MW _%\év | M/PI SNS ENG= I SNS_ON: YES|“ 785
B o ¢ PPOVS SO 2 9% WPl SNS_ENG R5455 |_GND_SMC AVSS . s 45 1
BEBERBEENE PLACE_NEAR=R7520. 4: 5SM\MR547 1 IR5454 1 132K,
i SMC K | &R o oy PUME s NS ARD 65 % Gai n: 140x
) SVE_Al e | GNAL_MODEL=EMPTY 3 yé}ﬁ‘év wfcl ¥ S| GNAL_MODEL=EMPTY Scal e: 28.55A / V
EDP Current:4.9A m+ 2 GEm — 1/ 2402 Vax Vout : 3 3V at 94.2A
5 517 (00T} PPVI N S5_HS GPU | SNS U5410 PLA%%Ef%:U@OO. K9: 5MM PLACE_NEAR=R7530. 4: sw%gizglsz
R5410 CPU WP | SNS3 N > =
o612 4|4 ., | SNS_HS GPU_N shn 0|6 HS_GPU_I QUT % A53AK2 H _| SENSE we g aaL_MooEL= EMPTYS 50\5\/ SI GNAL_MODEL=EMPTY
190 4 CRI TI CAL 1 %/f: PLACE_NEAR=U4900. K9: 5MM
0.003 < = I SNS HS GPU P I N REF| a0b" SR Sense Ris R7510, R7520 & R7530
CRI TI CAL D —_— 2°° I ndi vi dual Sense R is 0.75nmChm
oo 1 frm>_PPBUS. GaH o 2 %5 EDP: 94A  TDP :45A
Gai n: 200x I— GAD._SMC_AVSS 1 12 a0 o0 (Effective Sense R is 0.25n0hm due to sunm ng of the 3 phases)

OTHER Hi gh Si de Current

Sense / Filter

88 63 62

2

1

Bttt leta & PPOV3 SO
SRR
1 £5431 SMC Key | QOR GFX/ 1 G VCore Load Side Current Sense / Filter
EDP Current:12. 546A 9 U S,\/C AII::LS
— 8% —
+ cpPPVIN_S5_HS_OTHER | SNS ” 2 G5Rv %3000 0% 1018 7_PP3V3_ S0 | MVPI SNS_ENG
430 v PLACE_NEAR=U4900. L7: 5MV %698 8760 55 82 % 7 PLACE_NEAR=U5460. 5: 3MM
R5430), U5430 R5433 - GotR0
0%k LmISNS HS OTHER N 5| N3 o 6 HS OTHER | OUT KRR 0 as | MVPI SNS 7 F SMC Key | NOR
0. 005 CRI Tl CAL PLACE_NEAR=U4900. L7: 5MM | MVPI SNS_ENG | MVPI SNS_ENG CRI Tl CAL 5 ECV' SMC_ADCS
. I SNS HS OTHER P 4| n+ rer| 1 PLACE_NEAR=R7550. 3: 5MVI | MVPI SNS_ENG
criTicalt ! 2UF R5466 RS%SZ gg’A‘Zl%gi(%)DCK_Gl PLACE_NEAR=U4900. ML3: 5MM
b gmé% o oo [ CPUL MVP_I SNS1G P 1’\/y\/2 CPUI WP 1SNS1G R P15 9K cpuimP JsuMs R P 1|, N[5 Seoos R5461
w0353 7.0 > PPBUS_G3H Gai n: 50x © 2 785 SI GNAL_MODEL= E"’PTYNgé\év N{:“g‘” Vw | sUVG 1 ouT 2% 3% SMC GFX_| SENSE o s
i : | 205 3 v My || PLACE NEAR=LM900. ML3: SM
1 GND_SMC_AVSS | MVP1 SNS._ENG I MVPI SNS_ENG 2 U 20 461
= PLACE_NEAR=R7550. 4: 5MV %
CPUL MVP | SNS1G NR5467CPUI M/P_| SNS1G R N%Sf‘lg'ﬁs = I SNS_ON: YES |2 %85}/
P 1W2 L LMPE L SUMG B N | pi sns_ENG
R . R S| GNAL_ MODEL= ENPTY 547 11/é7 = L_GND_SMC AVSS s 45 45 a0
CHARGER BMON Hi gh Si de (BATTERY DI SCHARGE) Current Sense, MJX & Filter 40%}4" 55 i R75345|§5 Gai n: 133, 33
1 2 I N: X
VVV _
%2 31 50 23,25,2 19,13 07 5 PP3V3_S3 Sense R is R7550, 0 75mChm %x{:lf;‘év SIGNAL_MODEL=EMPTY 591 @:  10A /
a1 o | BION ENG BMON ENG R TI AL EDP: 33A TDP: . BA | M/P{SEI\:%EZJG 40 Max VQut: 3. 3V at 33A
1C5420 C5421 1 BVON: ENG SMC Key | BOR K
i -0 1uF 0. 1gF —— : g
T, P c; /;— U421 SMC ADC12 . %16'\4\/
0P aurrent 6.6 U5420 - : SL6259 Gai n: 36x
) FRAS LA NC7SB3157P6XG
Charger/Load sige oy OHGR CSO R P shn  scro our |6 | BMON I NA OUT 1er S0 see SMC_BVON_MIX_SEL ¢y s 15 SI GNAL_MODEL=EMPTY
BMON: ENG
w o - CHR GO RN__4in (50y) vyfEr 2o vod® PLA ~14900. MB: 5MM
somse R is Rni%t tory s de G\D , %55'{?2_ PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
f 4 IVON MUX OUT 1924 VON
NOTE: Monitoring current from B B Al Y M@“ - 116S0090 2 RES, OCHM 0402 C5451, C5461 1 SNS_ON: NO
battery to PBUS (battery discharge) VER 1 BMON: ENG M:_lg\y /022UF
in R5423 4 L .
L Gai n: 100x B"%ff&':’ %QOK - g%g:w Eé£¢E_NEAR:U4900. MB: 5MM
o rm—CHGR_BVON ygﬁ\,gv
- . PLAGE NEAR—U5421;‘§'%EJ\/M 2 L_GND _SMC_AVSS . 45 45 4o
rom charger For engineering, stuff BMON_ENG 7 RC | h K17 Rad 7337775
For engineering, Bron=6. 6A* 100*R7050=3. 3V For production, stuff BMON_PROD val ues chosen per ar
£ For Production, Bnobn=36*18. 33A*R7050=3. 3V
Wr{ SYNC_DATE=10/ 29/ 201
DC-IN (AMON) Current Sense Filter
M K | DOR H gh Side and CPU AXG Current Sensing
. (S o2 giepie o e |
EDP Current: 4. 6A PLA@%ﬁﬁR“gOO K10: SMM S,\/C_A 10 d} Appl e I nC D
o > CHER AMON_ 1 3% N_I SENSE 2 ss S -
htw |y &AEEJTEAR:U“%O' K10: 5Mv NOTI CE OF PROPRI ETARY PROPERTY:
40 — 0. 22UF THE LNECRVATL ON CONTAI NED HEREIN 1S THE
= 2o, CRER AR eV AP el 1 ne
2 X85 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 54 OF 132
A Il NOT TO REPRODUCE OR COPY I T
L GND SME AVSS s 45 45 VAL mans resoen oIV WOERPRITE A9 OF 101
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7 6 5 4

Proximty/ GPU Di e/ Left Heat Pi pe/Ri ght

Fi n

R U Al e AV IR0 1 2 PP3V3 S0 GPUTHVENS R
1 80 8337 3185 88 9 73 mm
: ke i UGS [ cs550
PLACE_NEAR=U5550. 2: 5nm o R55511! IR5552
% 75T GPU_TDI ODE_P__PLACE_NEAR=U5550. 3: 5mm —‘|? g\ﬂ 105 %OOK
1 3 A
Detect GPU Di e Tenperature Sl GNAL_N[]DEL=%NPTY 1 %’%EW yé-lf‘év
B U5550 - 2l |2
0 0022P85 e EMC1414- A
MBOP
c%g\g/l 2 2| pp1 THERM: / A 7 GPUTHVBNS THM L
Detect Right Fin Stack Terrper(%tI li'rl %AL o GPU TDI ODE N 3| ot ALERT* .8 GPUTHIVBNS ALERT L
%35501 w GPUTHVBNS D_P ] opor S T iparl 9 SMBUS SMC 0_SO_SDA R
BCB4GBMCKE CRI Tl CAL 3 SI GNAL_MODEL=EMPTY 5 | oo/ DP3 SMCLK SMBUS SMC O_S0_SCL 6 31 44 47 70 96
----------------- 1 GND
"Pl acenent not e: ' (35503 1 0. 005’2up__ 5
'Pl ace 6501 on bottom side BC84 SEM;(}E' BT
closetothe right fin stack. 2 R P-l ..... CheterT - ,
"""""""" acenen not e:
¢ = GPUTHVERS D N 1 PI ace U5550 on bottom side under GPU'
Detect Left Heat Pipe Tenperature PLACE_NEAR=US5550. 4: 5nrm - ST TS T T Tt Tt
_______________________________ PLACE_NEAR=U5550. 5: 5mm
: Pl acement note .
Pl ace @503 on top side under |eft heat pipe near GPU Wite Address: 0x98
------------------------------ Read Address: 0x99
R5570
R 5 o U T Al e AV IR0 LAAR _m PP3V3 S0 CPUTHIVBNS R
CERRLPBERS = - mm
s Mflfé"\gv VOLTAGESS. :«;\léjr HEG. £2nih
402 1 'R5572
DD %o(/%K
Us570 %}EW
PLACE_NEAR=US570. 2: 5mm EMC1414- A 2402 Not e:
- CPU THERVD P PLACE_NEAR=U5570. 3: 5r‘|T\'I2 oP1L T‘SHOERM‘/ADDR
E ST GVAL_MJDEL:ENF’TYL 3 8 CPUTHVENS ALERT L
1 *
Detect CPU Di e Tenperature 0. 00§2uF nea
1 4 Dpzx% CApata SMBUS SMC B SO_SDA w7 00
CERM
» oS CPU_THERMD N 2 T —Soeors - swocp 10 SMBUS SMC B SO SQL 46 47 50 90
6
Det ect LVDS Connector Proximty Tenperature .PI. cerent noter ~ T
CRI TI CAL acenen not e: '
?502 « CPUTHIVERS D2_P PI ace U5570 under CPU ,
BCB4BBMXXH 2 CRI TI CAL 3 St GNAL “’UDECEB%NF’TY . RN
___________________ 504 1 0. 0022 ——
'Pllacenent not e: . BCB4GRNMXXH cé
' Pl ace Q6502 on bottom side ) 2 402 .
'close to the LVDS Connect or . o CPUTHVENS D2 N Wite Address: 0x98
Read Address: 0x99

Detect PCH Proxinity Tenperature

PEAGE-REAREUES70: 8: 8

PI acenent note: ,

PI ace B504 under PCH .
735°32°90°%0 3517736323 &/ _PP3V3 SO
8%4348%58%58° 48 212872 B
BREEBEEBS
1
PLACE NEAR—LBSOD %:515&0
PLACE_SI DE=BOT’ 200
. G 2 Com
29 D e U5520 &
TMP105 =
WCSP- 6
50 33y 129 THERVD P = S‘MEZ‘;?S;%EW P TURE % 50 47 asg@)SVBUS SMC B SO SDA Al SDAch . CALAC o)
NCS % 50 47 4sg@y—SMBUS SMC B SO SCL_ BI ooy ALERTBX NC
'R5520
PLACE_SI DE=BOTTOM %&K DS
1/ 16W A2
i
5402
PLACE_NEAR=U3600. B1: 2nm
T29 THERMD N
PI acenent note

l XW6520 L
EY =

Use GND pin Bl on U3600 for N |eg

Wite Address:
Read Address:

0x90
0x91

Conpensati on for

Ext er nal

EMC1414 can perform Beta
Di ode 1 only

SYNC MASTER=KO91 DI NESH

SYNC DATE=09/22/ 201

Ther nal

Sensor s

d} Appl e I nc.
®

BT RE OV

NOTI CE OF PROPRI ETARY PROPERTY:

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
I ET, ERTY_OF APPL]
THE PCBESSCR AGREES TO THE FOLL!

ARY Pl

vaUT
OW NG

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

I NC.
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Left Fan Ri ght Fan

EAN LT_PWW = w > SMC FAN 1_CTL I\ FTge

FAN_RT_PVWW -

72 71 69 68 67 64 53 51 46 43 22 8 7.6 PPDV_SO 72 71 69 68 67 64 53 51 46 41 22 .8 7.6 PPDV_SO
BRBP RS e PPIVE SO EapsEni " PP3V3 SO
R R R o CRI TI CAL 84 83 82 75 72 71 81 &0 56 CRI TI CAL
J5650 J5660
R5650! 78171- 0004 R5660! 78171- 0004
47%( l\g RT- SM 47L< l\g RT- SM
R —O R —O
R5655 402, o R5665 402, 1
« o SMC_FAN_ 0_TACH 1,(‘&/'(\2 s FAN LT_TACH DS « o SMC_FAN 1_TACH 1,(‘/9(\2 « FAN_RT_TACH o[
5% 3| o 5% 3 o
Heost ZDS Heost a5
R56511 5 R5661* 6
10QK —O 100K , ——O
a8 2 660 a8 660
b, _Eiﬁpr%§DWX-G 51850369 ek, _E\DEwF%¥DWX-G 51850369
AI T . :

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

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

NOTI CE OF PROPRI ETARY PROPERTY:

THE | 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 IN 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 722
TRACKPAD PI CK BUTTONS

KEYBOARD SCANNER

TPAD Buttons Di sabl e

s> BUTTON DI SABLE

CRI TI7C8Ii b
=
SSNBngsoE'%%% K
[
5
2[G™ St
62 a5 1 rEy—SMC LID |

R5704 - YPASS=U5701. 49: 50: 11 nm
nss oz as PPOVE SA4 ) 5O 01 PP3V3 S4 PSOC Bypass=Us701. 4875655 Ry O 4?' B8
5% ) X
b’;;g!“ VOLTAGESS. 3V 1C5704 [t C5705 [1C5706
'R5703 = JoorF" QAU g0
220K 5 30Y S 18y —F [\
5% o5 265 e &5
LW
2402 J_
5 1 o SMC_PVE_S4 WAKE L = WS KBD23 ..,
s PLCKB L W5_KBD22 s
. _BUTTON DI SABLE WS_KBD21 ..,
556 _Z2_HOST | NTN WS KBD20 ..,
= WS LEFT_SHI FT_KEY W5_KBD19 5,
= WS LEFT_OPTI ON KEY W5_KBDI18 5,
8]8|3|8)5a] 32| 2|5 |2|9| 32
mr\\—cmmr\waovmoov
Iolololal @8 Jlololola
~ W5 CONTROL_KEY 1pp 3 0AERER""REERRY p2 olez W kBDIZT ..,
we Z2_KEY ACT L aP2_1 CRI TI CAL P2_0[41__ W5 KBDI6N .,
NCx—3P4_7 oM T P4_6|40 KBD1 52
2 r>—TPAD_VBUS_EN 4p4 5 U5701 P4_4lze WS KBDIA o
o o _Z2_DEBUG3 9P4_3 CY8C24794 P4_2[38 WS KBDI3 .,
56 Z2_RESET 8P4 1 MF P4 0|37 __W5_KBD12 o5
s s _PSOC_M SO 1p377 (SYM VER2) P36/ WS KBDI1
e PSOC F CS L 9P3_5 P3 4|35 W5 KBDI0 ¢
w o [PSOC_MOSI 9p3”3 33752983 P3_2[34 W5 KBD9 o5
53 6 _PSOC SCLK 19p3” 1 P3 0[33 WS _KBDS 6 52
536 _Z2_M SO 1p5~7 P5_6|32 KBD?7 652
ss6 22 _CS L 12p5 5 P5 4|31 WS _KBD1 52
a6 Z2_NOSI 13p5_3 P5_2[30 W5 KBD2 o 52
o Z2_SCALK MP5_1 hme ~ooa<o P5_0[2 KB 652
FaaaliaaSaaaaae PADL_l_
TTCTRTET AT TR TS e ®
+ _TP_PSOC SCL WS_KBD4
+ _TP_PSOC SDA WS _KBD5
s _NC PSOC P1_3 = WS KBD6
ss TP_ISSP_SCLK P1_1 TP_| SSP_SDATA_P1_0 &
I SSP SCLK/ | 2C SCL | SSP SDATA/ | 2C SDA
R527401 72 GLKIN
w22 USB TPAD P 1 2 o USB TPAD R P TP P7_7 .
116w o (PP3V3_S4 PSO0)
Mios" ==
1 1 1
R5702 12 653 5ot
w2 _USB TPAD N 1 2 o USB TPAD R N T &, T 9% 20%,
1w : ? g o T 5
Moz
BYPASS=U5701. o =5,
= BEPASS L. 28y PRs8-(BY01. 22: 19: 11 mm

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

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

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

IC [PINNAME| CURRENT | RSNS | V.SNS | POMER
TMP102 v+ 10UA 2.55 KOHM| 0.0255 V| 0. 255E-6 W
80UA 0.204 V| 16.32E-6 W
3v3 LDO VDD 60MA (MAX) | 10 OHM | 0.6 v 36E-3 W
VOUT | 60MA (MAX) | 0.2 OHM [0.012 V| 0.72E-3 W,
PSOC VDD 8MA (TYP) 1.5 OHM | 0.012 V 96E-6 W,
14MA ( MAX) 0.021 V 294E-6 W,
18V BOOSTER VI N AMA (MAX) [4.7 OAM | 0.0188 V| 75.2E-6 W,

SMC Manual

Left shift, option & control
Keys ANDed wi th PSOC power

62 52 47 46 a5 s a2 25 7 ¢ _PP3VA2 G3H
75 8

Reset & | sol ati on

button cause SMC RESET# assertion.

keys conbi ned with power

PP3V3_S4

71 53 52 45 7

26 W5_LEFT_SHI FT_KBD

45 a4 6 SMC_ONOFF_ L 1 2 A
5%
C5710 ¢+ MR .
0. 1UF 402 :

to isolate when PSOC i s not powered.

CRI TI CAL «

VDD

Us750
SLGAAP006
TDFN

IN A1

()
3[in A2 Li_\OUTA

WS _LEFT_SHI FT_KEY .

TPy

7|l N A3 B2
(TFD)
« o W5 LEFT_OPTI ON KBD slne 1) arple | WS LEFT OPTION KEY o
oo B
n o
CRI Tl CAL « 1 8517U'§5 CRTICAL
ey T % ssvenISREPE |
U5755 2 Xgt- cerv SoT563 | Kh
SLAAPOO6 —
TDFN M
2|IN AL 5[c" s

52 s W5 _CONTROL._KBD

TPy
3|IN A2 \ OUT_A|

Keyboard Connect or

71 53 52 45 7

PP3V3_S4

32

62 52 47 40 45 a0 42 20,7 g _PP3VA2_GBH

52 6

W5

KBD1

&

I

29
28|

52 6

W5

KBD2

27

52 6

W5

KBD3

26|

52 6

W5

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

KBD11

18|

R5714 520
470 s26

KBD12

17|

KBD13

16|

KBD14

15

= W5 KBD15_C 1 2
M 526
1/16W
ME-LF 2 e
402

KBD15_CAP

14)

6
6

KBD16__NUM

13

KBD17

12|

KBD18

11

R5715 26
.~ W kBDI6N 1 10K, sz 0

KBD19

10

1%
1/16W 526

KBD20

402 52 6

KBD21

52 6

KBD22

R5710

KBD23

1K 526

KBD_ONOFF_L

LEFT_SHI FT_KBD

LEFT_OPTI ON_KBD

BRG [5]5(5]5 (505 55 5 55 5 5[5 55 555

CONTROL_KBD

plvlolslololylolo

20%
402
s eren e

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

3

SMC _TPAD_RST

TPy

WS _CONTROL_KEY 52

7]IN A3 B2
TPy
QUT_B|
6 (I N B1
) L/
ao PR
n o

|OOOOOOOOOOOOOOOOOOOOOOOOOOOOO(B|

—..—NC 31@

F- RT- SM

FF14- 30A- R11B- B- 3H

J5713

CRI TI CAL
518S0637

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

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

| PD FI ex Connect or

CRI TI CAL
L5801 05'5% 55" PP18V5 S4
3. 3UH-870MA SOD- 323 R5§06 NIENE*W B¥¢8 ESW CRI TI CAL
PP5V_S4 P18V5S5 1YY L2 P18V5S4 SW 1 N2 pPP18V5_S4 R 1 Va5 J5800
s 76 PP5V_S5 R5§05 VAl TAGESsY VLFEOLOAT- St HE SW TCH NoDE=TRUE BO520WEXG VOLTAGE=TS. 5V Mfl%\év 12457 _PP3V3_S4 555& (S)T. 8M228 PP18V5_S4 653
2 1 PPSYV S5 P18VSSS VI N s 705
5 R5812 2 1
178w MOE‘;AE&WB @818 Holim s Z2_CS L 4 88 3 Z2_KEY ACT L .o
Mios" © 5337:—— Tiew 2 o _Z2_DEBUG3 ol 5 ods Z2_RESET
ViN I R s 5 _Z2_NOSI s[5 o7 PSOCF CS L .=
C5819 ¢ 1 C5815 25 _Z2_M SO 10 9 PI CKB L oo
1 ngﬁslc())%s Fela P18V5S4_FB 15%5 e — gn/goopF o Z2_SCLK 12 gg 11 PSOC_M SO
NG N rr s Z2_BOOST_EN , o ‘R5813 0olR 2 z RIE'?QI'ODG VOLTASER3, 7Y ZZ: %g By[)s(m%ﬂ Er’r'lN i: gg i: Egg gIK :z
C5816:| |1 5817 Commical . . 13 5K M DR Bro2ei, PPEVE _S3_TPAD [0 a7 SMBUS SMC A S3_SDAG 51 41 47 51 50
0. 11%@:: — ﬁ%}zw e 1R(')E>OE|3<11 i 5800 |+ 22 CLKIN 20[ 0 oo SMBUS_SMC A _S3_SCL s a1 1 47 51 96
arcim?| |2 xR PO 2 & Phow ’ w0120 29 2 2 1p 100s o PPBV3_S3 LAMA2 “ro o™
® ~ © 240'2LF ’ ’ 1/ Téw —
Vo
NO STUFF 516S0689 L
Keyboard Backlight Driver & Detection
o6 72 71 09 o0 67 0 51 46 41 22 g 7 o _PPBV_SO CRI TI CAL
fol o e Keyboar d Backl i ght Connect or
72_71_61 60 56_51_50 49_48 47 1OUH 0 58A- 0 350_"\/' ml TI (:AL
o : KBDLED, SN NEGEE
KB BL 1098AS- SM 5 FF18- 4A- R11AD- B- 3H
R5853*| 5850 : TCHZNoDE= F- RT- 54
-
470K 11%5 L N « SMC KDBLED PRESENT L ilo] J5815 pin 1 is grounded
&’;igg“ L0V’ 5 2l 5| on keyboard backlight flex
2 4021 CRI TI CAL E1DS
gy SMC_SYS KBDLED | 6lcTRL LED) . [1Ds
To detect Keyboard backlight, SMC will 1%8‘3'54 KB_ L
tristate and read SMC_SYS_KBDLED: AT lLJ%%gl
If LOW keyboard backlight present %’:’iﬁgv DFN 51850691
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL flex connected. R5852! THRML
10K GND AD
1/ 18% o ~
- LF
402,
(SMC_KBDI ED PRESENT 1)

o N (L) == T L5
WELLSPRI NG 2

d} Appl e I nc.
®

e
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o 51 30 2g,25,28,19,09,0,7 3, PP3V3_S3

B R R B e — BYPASS=U5920. 14: 13: 8 mm
CRI TI CAL
C5926 1 C5922 3 -
12%\%_— pum— gdg%UF , VDD VDD_T O R5912091 R591205K1 NOSTUFF
55 ’ ’ Ly oS 3 fe U5920 1/ 28 1/ 280
BYPASS=U5920. 14: 13: 8 nm R59120ﬁ1 NCX- L1 S331DLH M M R5923
LGA
8
L w28 2 heserven cs| 2 SMB 1 2C SEL | 120 2 SMBUS SMC A S3_SDAm o 51 e o1 55 00
201, ’ spal 7___SMS_ADDR SELECT 1%;{3w
a5 a0 (T} SMS | NT_L 11 || NTL SDA/ SDI / S| 6 1 2C SMC_SM5_SDA R 201
TP_SMS_| NT2 9 |I NT2 SCL/ sPcl 4 12C SMC SM5_SCL_R
L~ G\D— A R5922
FREE R591201|< 1A r 2  SMBUS SMC A S3_SGhmo ot as ar 55 o6
33850687 S 536
1/2% 1/’\%)W
PLACEMENT_NOTE=See schenmatic 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)
\

Circle indicates pin 1 |ocation when placed
in correct orientation

SYNC MASTER=KO91 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

'R6101 (51001 | CRI Tl CAL
3;,3K 0.10F L VDD
16W &gz
2402 ) U6100
64MBI T
- O SPI_MB CLK 6 | SCK sac Sl s SPI_MB Ml mu
SST25VEr064C
o SPI_MB_CS_L 14 CE*
o SPl WP L yes SO| 2 SPI_MB M SO
40 19 5 [T SPI ROM USE_M.B 7 J HOLD*
NOTE: |f HOLD* is asserted vsS
ROM wi Il ignore SPI cycles. ]

SYNC MASTER=K91 BEN SYNC DATE=06/08/ 201
T —
SPI ROM
T TN : |
d} Appl e I nc.
®
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5

AUDI O CODEC

CRI Tl CAL APPLE P/ N 353S3199
L6201
FERR- 220- OHM PP5V_S0_AUDI O; &
70 a1 25 22 20 16 > PPLV5_SO 1YY L2 . PP1V5 SO AUDI O DI G
0402
Ts5 %ji Ji 6211 M RCERERRCW Bres: 38w PP3V3_S0
4. 7UF 0. 1UF cEses
% S 15 18 . RFTHCAL PP4V5_AUDI O ANALOGrm
X5 1 X8 1 CRI TI CAL 1611 06215 1 | TI CAL
C61201u% . L%HLJVF 15 1}%5 __C6214 1 1 C§2F13
= 1 1 P N % —— —— 209
s SAaee LT TS BT TR
56 P 1=
= C&B%L__l_%f'z?f LELES o 1 Eor e
R6210 ToUF - M N—HE WBH:ES EQW D VA REFVA_HP VA = GND_AUDI O CODEC & 57 61
6K 20%R, -T- VBI AS_DAC |29 |vBl AS DAC
T éﬁ 2 2 6 g CS4206 FP m CRI Tl CAL HPOUT_L| 38 M N_LINE W DTH=0. 30MM M N NECK W DTH=0. 20MM AUD HP_PORT_L
%lﬁ M N—hﬁgﬁ W BTEES: 22MM a1 x:g E: t:' U6201 HPoUT R 40 M N LI NE W DTH=0. 30MM M N_NECK_\W DTH=0. 20MM AUD HP_ PORT R@ 56
z M N;hb&:ﬁ B?LIIEH%WI CS4Q2:865 HPREF|_39 M N LI NE_W DTH=Q. 30MV M N_NECK_W DTHEQ. 20MM AUD_HP_PORT_REF
« AUD_ DM C SDA1 2 |GPI 0O/ DM C_SDAL LI NEOUT_L1+| 35 TP AUD LOL L P
sNC TP_AUD GPIO 1 12 G:l oru [ M s% LI NEOUT_L1-| 34 TP_AUD LOL_L_N
sNC TP_AUD GPI O 2 14 20 NEOUT_R1+| 36 AUD LOL R P oo 0 o
s (N} AUD GPI O 3 15 GPl CB LI NEOQUT_R1-| 37 AUD LO1L R N o 0 o
o D AUD_SENSE A 13 |SENSE_A LI NEOQUT_L2+| 31 AUD L2 L P o 0 o
M NERESR—W BTFES: 28WM CS4206_FLYP | LI NEOUT_L2- | 30 AUD LC2 L N s oo o
LI NEQUT_R2+|_32 AUD L2 R P oo 50 98
VN WBIES 20 SR SA- 5w Linear o [ as AD L@ RN D0
502 UF 42 |FLyn
Y M cBl As|_16 AUD_CODEC,_M CBI AS oy o
-LF
CS4206_FLYN S VL_HD
Voo 2. CS4206_VOOM 1y N 1445 WY BFFES: 20
NE . \m - N
MAREWBIES B | |
LI NEI N_L+| 21 AUD LI _P L 57
o 1 p—HDA BIT_CLK 6 fBITOLK LINEI NG | 22 AUD LI _REF @m57
53 15 (TR HDA_SYNC LI NEI N_R+|_23 AUD LI _P_R am s
R6329 11 | 10 |sync
9 16 (M) HDA SDI NO 1 2 s AUD SDI _R 8 |sDi M CIN_L+| 18 AUD M C INP_ L am s
I\%\/ 5 |spo MCI N L-| 17 AUD M C I NN_L am s
b p¥ | X M N Re[ 19 AUD M C NP Rema
o 10— HDA_SDOUT LLQRESET M QN R |20 AUD M C NN R me
53 16 TN HDA RST L |
60 AUD SPDI F_I N 47 |SPDIF_IN
™ AUD SPDIE OUT CH P 48 JoPol F out VREF+_ADC|_27 CS4206 VREF AI?C %}
R632912 - \ - :
o0 qm—AUD_SPDI F_OUT 1,\/\/\/2 DM C SCL| 4 AUD DM C CLK
5%
118w
ho5" DG\D THRM PAD _AGND
~ [ o |
N b CRI TI CAL CRI TI CAL
Co2pa’l. |:on2os
l 2 TR 'R6213
L case- P¥ CRSE B0 100K
- thiow
2402
o o7 50 GND_AUDI O CODEC M kR BEEES: I

60 58 56

GND_AUDI O _HPAMP

4.5V PONER SUPPLY FOR CCDEC
APPLE P/ N 353S2234

CRI Tl CAL CRI TI CAL N INI NE WB¥¢8. ‘2‘8W
FERROF0 ol NRHEW BHEB. 381 |, 6200 AV
smm—PP5V. S0 AUDIO 1YY Y2 4v5 REGIN 1in PN ourls PRAVE, AUDI O ANAL OGprym, =
0402
R6200
PP3V3 SO 2. 21K _4V5_REG EN 3 sHDN ORI TI CAL
?%X 108203
fob- " §6200 R SAL =i
P 1 10V
T % s N
81 XW6200 Tz 187
SM Py
1582 S GND_AUDI O CODEC 6 57 o
1 0 2
)
e
XVBS&O]_ M N LINE W DTH=8. SSW
1582 =Sl GND_AUDI O HPANP 4 5, o

NOTES ON CODEC |1/ O

DI FF FSI NPUT= 2. 45VRMS

SE FSI NPUT= 1. 22VRVS

DAC1 FSQUTPUT= 1. 34VRMS

DAC2/ 3 FSQUTPUTDI FF= 2. 67VRNVS
DAC2/ 3 FSOUTPUTSE= 1. 34VRMS

ISYI\C VASTER=K91 AUDI O SYNC_DATE=00/ 307 2010

AUDI O CODEC/ REGULATOR

d} Appl e I nc.
®
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LI NE

CODEC RIN = 20K CHVS
NET RIN = 18K OHMS
FC = 8 HZ

I NPUT VOLTAGE Dl VI DER

VIN = 2VRM5, CODEC VIN = 1.14 VRVS

AUD LI P L 56

CRI TI CAL
R6300 %§§8F0
w AUD LI L 1L BIK AUD LI L DIV Z}I‘l
M N-RER-W BHE: TW A 1_13/&'4\, M N-RENR-W BFFE. TW AR MR
w02 N
NOSTUFF
R6301" 1 C630
21. 5K - 850PF
EL B
ab 2 S
CRI TI CAL
C6302
3. \3IUF
o (s AUD LI _GND 2| |21
[m 5 - 11
'R6303 8
100 SMA- HF1
%15W
5 SLF
o« > GND_AUDI O CODEC |
NOSTUFF
R6305" 1 G304
21. 5& — 820P
WS T
4552 402
CRI TI CAL
R6306 @352
- AUD LI R AT AUD LI_R DIV 2) |1
O W RV BTFE T AN WBITE: ]
- - _1§¥V - - 10%
hoz AN
SNVA- HF1

AUD LI REF@ s6

RN W BHE T

SYNC MASTER=K91 AUDI O

SYNC DATE=07/12/201

AUDI O LI NE | NPUT FI LTER

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

R6501
o o AUD_HP_PORT L 129, 2 AUD HP L w
CRI TI CAL] 178w - - X
500 o5
0.1UF
1Yo IR6502
X7R- CEEM 2 3. 32K
NC _AUD HP_ZOBEL L | iﬁsw
Y N:_EEQE:W BHES: 38%&5001 240'2L
W,
o s [rm-GND_AUDI Q_HPANP
R6510"
39
Y
422 'R6512
NC AUD HP_ZOBEL R | 3. 32K
FRERR- : CRI TI CAL| %1?}4’
65101 M5
) 1%(‘7’;—
XTR CHE R6511

0
s D AUD HP_PORT_R 1,\/5\0{/3\12 AUD_HP ? . 0

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

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

GAIN = +3 DB

1ST ORDER FC (L&R) = ~737 HZ
1ST ORDER FC (SUB) = ~90 HZ

PLACE C8611 CLOSE TO VDD PIN

» PP5V_S0_AUDI O AMP_L
CRI TI CA
CRI Tl CAL
1
CRI TI CAL CRI TI CAL C6?71U2F_; 106611
Fere 86062 o C6613 VAN = fgF
0.0027UF TANIX 2 §8¢
o0 so my_AUD LCP_|_P 1 WUD_%EKBABLLLN_M"Qi ORI TI CALY 4821 M N_LI NE_W DTH=0. 50 MM
= = - 0402 NO TEST=TRUE M N_NECK_W DTH=0. 20 MM
) 19% SPKROONN L_OUT P im0 s
& 18010,
CRILCAL ORI TI CAL wl_SSMP3751_P BL)| e ar| &
Al B! p—
FERR: 1000- OHM ee1a o —SSMPAZALN '” T M N_LI NE_W DTH=0. 50 W
1 5 i A2lspr GaINA3 | TP LT GAINNC M N_NECK_W DTH=0. 20 MM
o s mD—AUD L@ 1N o R LN 0 SPKROONN L_OUT N rmy o 0 s
0402 NQ_TEST=TRUE ! EDcE o600
- éé,f; D
s AUD_SPKRAVP_SHUTDOM_L 402 3
CRI TI CAL RB?O%OKl
L6601 o
FERR 1000- OHM 1§§v
s mm-AUD_GPI O 3 LYY Y L2 4022
0402

PLACE C8621 CLOSE TO VDD PIN

w0+ PP5V_SO_AUDI O AMP_R
CRI TI CAL CRI TI CAL
C66221. 106621
C‘E‘gégAL CRI Tl CAL I L g}up
C6623 -~ V2 2 % M N_LI NE_W DTH=0.50 MM
FERR 1000- OHM 0. 00270F TARSES RT CA"U)D 402-1 M N_NECK_W DTH=0. 20 MM
wemm—AUD L2 RP 1 YYY 2 AUDSPKRANP RINP 1|2 SPKRCONN R OUT P gy o 6 -
t - 0402 NO_TEST=TRUE JAR éé&gg;ﬂ; | '
i o |l_sswpa7sr P BL s our+| G
CEI6T(I3§AL CRI TI CAL o8 SSMP375R N ALl N our- | B3 M N_LI NE_W DTH=0. 50 MM
FER 1000 oy B854 Mo a2 TP RT GANNC | deequemzw ..
. E_Ame_AUD__%E&RABP__BLN:N_l' p— £oce| B2
0402 NO_TEST=TRUE JAN an
50V 8
« _AUD_SPKRAMP_SHUTDOMN_L 02
R6601" 1
10%5 B B
Wy
b5,
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. 025UF §_2 A)’z“‘ CRI Tl CALY > g M N_LI NE_W DTH=0. 50 MM -
1 2 12 1 282-1 M N_NECK_W DTH=0. 20 MM
o s my—AUD LOL R P (Y'Y Yl 2 _AUD SPKRAVP SUBIN P CASE. bo EPRROONN & s B
0402 NO_TEST=TRUE 0% %% D © o0 o
25V
X7R P
0402 sl 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_yrrmy o0 s
woemm—AUD 1OL RN 1| @s\—&MEKBAMM—N—'_ AP L epce| B2
0402 NO_TEST=TRUE e g0
5502 o
« _AUD_SPKRAMP_SHUTDOWN L

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

AUDI O SPEAKER AMP

RO |
d} Appl e I nc. Img.m_lﬂ
®
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8 7 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, SPDI F TX . .
’ Pl ace this in place of DM C connector J6780
CRI TI CAL
AUD_SPDI F_QUT 5 J6780
D o703 Lo S| <m 78171- 0003
FERR 1000- OHM CRI TI CAL i
M NERESR-W BFFEES: 25MW : 0402 ’ HSMCP oD = 616 BIl_MCN E| D
o ' L6702 oo on Bl _M C SHIELD L9
gBE8 FERR- 1000- OHM CRI TI CAL woo Bl _MCP %o
i) PR3-S0 1 2 HS M C N gy i
BRAEAPNT 514- 0671 0402 L6707 CRI TI CAL |
5 06 FERR 220 oM | N
CRITI CAL 1 2 AUD_HP_PORT_REF ¢ s
SPDI F- TXRX- K24 RS- ot =
- TXRX- L6701 =
FERR- 220- CHM 2. 5A _—
Mc, 6 AUD_CONNJ1_SLEEVE2 1YY L2 GND_AUDI O_HPAMP 5 5 DA _MC
DETECT . 5 AUD_CONNJ1_SLEEVEDET M Nk BFEES: 380 0603 cE|6T7| &L D DG MC (E% %’Is 03A|_ CRI TI CAL
SWTCHO 2 AUD_CONNJ1_TI PDET -
J e s AUD_CONNJ1 TIP W NERESR-W BFFES: 28W FERR- 220- O-M 600- G S00MA 761010304
R GITo 3 AUD_CONNJ1_RI NG 1YY Y L2 AUD HP_R oy w AUD K1 2 K W RT- SM
anC 4 AUD _CONNJ1_SLEEVE M NERERR-W BFFES: F5W 0402 9 caL —O
AUDI O - - 12 CRLTI CAL DG c L6784 4
. L670Q M So-RitaB00ma 12
A~ VINL— FERR- 220- OHM AUD_DM C_SDAL ;" ~y~y~y , CON_DM C_SDA o
W\{ 5 - voo| 2 LYY Y L2 AUD HP L oy o * < 0402 7Y
c- avo "M NERENRW BFFES| 25V 0402 CRI 11 CAL S
C OPERATI NG VOLTAGE 3.3 13[90 DA_MC L67 \
P 1 2 AUD J1_SLEEVEDET_R o 600- OHV 300MVA 0
10 M:VS fgw“ o BnBsun e PP3V3 SO LYY L2 DM C PUR
) ! k FEEFEE e 0402 L
o 2 06700 |1 06701 76704 2 oR TI CAL L670 ' i
SHI ELD 1 1 CRI Tl CAL 2
Pins L3 L gIUF L3 DZ6703 2 6. 8V- 100PF o HEQL90 FERR- 1000~ OHM ORI TI CAL SPEAKER CONNECTOR
2 1Y 2 63y 6. 8V- 100P§% 402 : 402 J 1YY Y L2 AUD_J1_TIPDET R _yom o
4621 e 40 cRITicaL |t CRI TI CAL " 0402 CRI Tl CAL
2 2
: DZ6706 Dz6701 58781
= 6. 8V- 100PF 6. 8V- 100PF 1C6705 APN: 518S0519 M RT- SM
402 402 L 1¢ OPF 3 O
1 1 2 EM
02 0 50 o oy SPKRCONN_L_QUT_P 1l
M NN BIHER- 38 MM GND _CHASSI S_AUDI O JACK , o o0 50 o (> SPKRCONN_L_QUT N 2| —
'OCTAGE=0
XS —0
5501 L ommica
1 582 78\:{7617%304
GND PATCH G702 APN: 518S0521 WRT S
L 8o — O
9727 e e R6701 o 50 o r-SPKRCONN S QUT_ P Ho
419 R 35 . PP3V3_S0 0 98 59 6 SPKRCONN_S_OUT_N 2
Bgbids i 0o GAD_CHASSI.S AUDLO JACK AN "« o SPKROONN R_QUT_P b
eiew w50 o ry-SPKRCONN_R_OUT_N NCSTUFF a5
B APN: 514- 0635 40 = ST CRITICAL|
R6749 Cogg3r |'oar84 +—O
I L — 3
6750 AUD_J2_CPT_OUT 1<‘/-y7\/z AUD SPDIE_IN gy s NOSTUFF NCSTUFF &Y, 2 2 g,v.
AUDI O RCVR- NB'7 o/ CRI TI CAL CRI TI CAL 40
DETECT FOR PLUG TYPE . 5 465: CRI TI CAL C6373%.;]:. 1__ __1 C6P7F82
swrcH - 2 AUD CONNJ2 TI PDET L6754 BV ST R
J e = - FERR: 1000- OHM B2 —F o
A RGHT . 3 AUD_CONNJ2 RI NG 1YY Y )L2 AUD LI R ey =
oD 4 M NERERR-V BHFES: 28WM %% cal
ADIO L6756 =
I FERR: 1000- CHM
5. aol AUD CONNI2 TIP 1YY Y2 AUD LI_L o —
N\ : Ja:nd
c - vour |8 M NERENR-W BFEES: 280 0402
FRECR- CRITT CAL
CPERATI NG VOLTAGE 3. 3 L6758
POF 600- OHW 300MVA
9 AUD CONNI2_SLEEVE LYY Y L2 AUD LI_GND .,
SHELL | 10 M N;EE&:W BTHES: 58MW 0402
D CRITICAL |, [6752 -
PI NS 106750 CRITICAL |, DZ6754 FERR- 1000- OHM
Tt ESDAPC%GZB"_’NE 6.8v- 100535% 1YY Y L2 AUD J2_TI PDET_R oD
HE MK mne G
CRI TI CAL
A : Dz6757 ' %?dzsv- 100PF SYNC MASTER=K91 AUDI O SYNC DATE=09/ 30/ 2010
£ % ESDAL Co- 1BM2 1C6756 F* =007 307
1 —— 100PF
/ 1k AUDI O, JACKS
4
GND_CHASSI S AUDI O JACK d} Appl e Inc. M
®
NOTI CE OF PROPRI ETARY PROPERTY:
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2 AUD PERPH DET R 1Aaa 2 AUD | P PERI PHERAL DET oD
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MagSaf e DC Power
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67 48 62 63

CRITI CAL CRI Tl CAL
36900 F6905
78048- 0573 SANP- 24Y S
)48- 05 s PP18V5_DCI N _FUSE 1 2
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wqary— SYS_ONEW RE | NT Bx15 1
CRI Tl CAL
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= 5951 _L 51650523
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C6955 1 C6953 1| C6952 1 16~ 15 C6954
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1% N THEO. 1M ~ 4
e NEER YT B 06990 : Yiow ? N
805 “TUF o LF s &
38 >'P3VA2GBH TON 3 |1y & ByA 9
. 2 i
o GoR 7 UB990
EN  PM5640
P3V42G3H FB 8 |ycc DFN CRI Tl CAL
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CLIN
| RF9395TRPBF
DI RECTFET- MC

NCx; NC NC % NC
FROM ADAPTER InrusH Liniter i ><]r¥ [ ?1[)( Reverse- Current Protection

o a5 7o PPDCI N_G3H . @ al o a PPDCI N_G3H | NRUSH

CRI TI CAL Miég’
D7005 2
BAT30CWET LM (CHCR_AGATE)
SOT- 323
D R7005
3 CHGR DCIN D R 1/\?{}\,2_(_CI:GL_DQ_N)_ R7]%21
5% 1 2
ACIN pin threshold is 3.2V, +- 50mV —2{>|—| BELDW ) oM LCHR CSI R P 1P R030
1
Di vi der sets ACIN threshold at 13.55V __%:_709178,: 05" 0..020
T 10% 1w
I nput i npedance of ~40K neets 2 éé‘,gM R7022 s CHGR CSI_R N ME- LF
sparkitecture requirenents 30mA max | oad 402 .10, 3 0
PP5V1 CHGR VDD R7001 Y, 4 PPDCI N _G3H CHGR
62 52 47 16 45 a2 4z 25 7 5, PP3VA2 GBH RECK-W DTG T fim LAAA, 2 PPSVL CHGR VDDP 16w %ﬁg@gﬁg\ﬁ@:% mm | CRITICAL | CRITICAL
! _' | WY e i o 167930 .['c7Q31 |1 7035 | G036 | G103
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X QE 1R7002 13 el b
R7012 % 100K 402 402 402
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ApW 462 o e - o = =
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) SLF 402736 52 ° = CHGR VERO 4lvrro > CSI P 2 9% Sk = - .
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10% < 6 2 A@é;y EV 1 1 C7045 1206
2 8¢ i o 7 -|' 61040 g 0010F
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BEACE-NEARED7888:33: Thm 1 Wh— O == 0 Ol  petn
= 25V
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69 68 67 66 49 7

PPVI N_S5_HS_COVPUTI NG | SNS

50 72 72 50 6n o7 53 1 46 22 5,7 g, PPBY_SO
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VOCSASO BOOT_RC '
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OM T_TABLE Y513
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]
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.. PPVIN S5 HS OTHER | SNS N - = VA
CRITICAL | CRITICAL ' CRITICAL | CRI TI CAL
Cr240:, C7242%, | c7241£c7270 EPSY_S5 S C72801, C7282%, | C7281JiC7283
8UF - 8l 1= —— TUF 0, J010F C7200 : Vout = 5V 68LF — 68UF —— —— 1UF 9;,001UF
L LT TR ;4 1 L 100mA MAX OUTPUT o2 ez e 8 2
CASE- D2E- SM CASE- D2E- SM 603-1 402 )2(2":/{ 2 CRI Tl CAL CASE- D2E- SM CASE- D2E. SM 603-1 202
603-1 1
1 L P5VP3V3_VREG3 —= 10Ul 1
6.3V —

1 P5VP VREF2 2 Xk .
e BRSNS — °03 _PP3V3 S5 P
Vout = 5.0V J 8 g o = Vi — %2232 5 a3

. out = 3.3V
14. 4A MAX OUTPUT N WRIET § g < 8 8 B CRI Tl CAL 2 10A MAX QUTPUT
f = 400 kHZ 1 o0 ' NO STUFF e g & ¢t C7264 Q7260 CRI TI CAL f = K
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038%22‘9 5 2 RV R7244* 2% 19 |sKi PSEL2 CLRJI7T2ICA]I-_ ) 602{7% 2 1 HLP2525CZ- SML 2721
v e P o 4.7 i 14 jocseL 0 EN12 | SMC PM G2 EN amw R7%63 — 0C301 .
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WTO—LM—I&E DI DT=TRUE o DIDT=TRUE _ WEW NO STUFF o 20%, [ 20%
8q 5 ERECK™ 22 m P5VS3 DRVL 30 |orvis E ozl 27| P3V3S5 DRVL FReck- 13 sl [P g o G 2 88,
MNRENEWEBHES § o GATE_NODE=TRUE DI DI=TRUE DIDI=TRUE GATE_NCOE=TROE — M N RENE W ERTEES- § ™ — N 603 CASE- DSL- SMU
ENECRD -2 mm P5VS3_CSP1 7 |csp1 csrol 18 | P3V3S5_Csp2 TNECKT 2 mm 50 E| E|z
C7218 P5VS3_CSNL 8 |csna cshel 17 P3V3S5_CSN2 C7288 '—4? 1P ol @ é L
— —
6.1 P5VS3 MODE 11 |vooe rla | P3V3S5E RE 0, 220F 3LJ sl g
d P5VS3_VFB1 9 |vre1 vrez| 16| P3V3S5_VFB2 d gl 8|8
10% P5VS3_COVPL 10 Joaver cowz|[ 15| _P3V3S5_COwP2 10% ’E‘, Sla
o 'R7249 |, .., mm PMSLP S4 L 4 len eol21 | P3V3S5E EN o R7206° 02" 3 S
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CRITICAL [ CRITI CAL 7332 |1 C7333 lC7334
1 1 1 1 1 p—
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s 1 2C_DPSDRVA 38 |scL_crL PLACE_NEARFU9310. 112 s DP_SDRVA AUXCH N__18 |aua- CRI TI CAL - Unuse
gy 2C_DPSDRVA_SDA 37 |spa crL 232{,% ! DP_SDRVA_HPD 17 lipp 1 pouT_1+ 4 T29DPA M._N<1>  pmmy s
DPSDRVA REXT 12 |resr 230 CKPLUS_WAI VE=Ndi f Pr_badTer m DoUT_1-| S T29DPA M._P<1> o 6s 05
o T29_A_RSVD N 25 |oin2_o+ T29: LSX_A R2P/ P2R (PI'N)
2 10 9 DP_AUXCH | SO 39 |AUXDDC_CFF (1 PD) T29_A RSVD P 24 |pine o-
L 6 DP_A_EXT_AUXCH P
DP_A_PWRDWN R 34 |pp (1PD) - (T29_A | SX_P2R) 23 |pine_1+ AR D =
SDRV_PD } R9392'| |'RO393 (T29_A_| SX_R2P) 22 |oyne - A LA EX]_AUXCH N‘%“ s
R9318? 1R9319 PS8301 has i nternal D __THVPAD 55}41 \2’% _A_ - T29: RX_1 Bias S
0 4. 99K ~150K pul I -down on PD olal g 118w ow T29_D2R1_BI ASP 15 |auxos
5% 1% pin. Ckay to drive this Wbz, [ ], 462" T29_D2R1_BI ASN 14_lauxa- HPD_I N8 DP_A EXT HPD am s o o
%/{:ig‘g'v %;‘E‘é\' pi n even when VCC=0V per 13 |vpp 2
1 2 Parade (pin is 5V-tolerant). _L RO396?2 2R9397 NCX*=—""-% oM T_TABLE 1RO398
L Port A MCU = s 2 DP_A_PWRDWN 10 |epy st 100K
= VD r%/{:lfw s 0a _129_A Bl AS 1732 Jaux seL | FOPort A %}E}é’
402 1402 11 |\e H =Port B 2402
s o _PP3V3_SW DPAPVR
Mist be 3.3V DP A port power CBTL04DP081 (353S3151) and 1
1 Pl 3VEDP212 (353S3055) are THVPAD GND
ol § RO338* - footprint-conpatible parts with ol 2|zl S! GNAL_MODEL=T29DP_MJX
10K simlar pinouts. NXP uses pin
VDD
CRITI CAL OM T_TABLE 1/ 18 10 for M. and HPD, Pericom uses
LlLDJ(9:1313;-(2)A Vaos pin 10 for M. and pin 11 for HPD. L
o DPACADET o Ilresemwpicoo  HVN2S RIPIOL_0/ AD1 |16 e T29DPA_CONEI GL_RC Note: U9390 M./ HPD defaults to T29 node so that DP/T29
s _DP_A_ PWRDWN &— 2Pl 00_1/ cLKaUT RPIOL_1/AD2 17 g T29DPA_CONFI & RC s Rgng34 Di spl ay can detect host T29 support using |2C
as T29_L SE 7 {pl 00_2/ SSEL/ CT16B0_CAPO RIPIOL 2/ ADS |18 gy T29_A HV_EN R LAANZ T29_A HV_EN gom 3 o pul | -ups on M.<3>. U9390 AUX defaults to DP node
S 12C T29_SCL 8 o oo 475 (OO (IPU SwD O'P1OL_3/ ADS 10— EggAADU(? QDDRPD = S REFaNs o400 O BY|} zdowns woul d defeat DP Sink’s
05 a7 33 12C T29_SDA 9 |pi o 5/ SpA(CD) PI OL_4/ AD5/ WAKEUP - 45 53 08 Eb
=T29 WAKE_L: o T29DPA_HPD 10{p on 6/ SCK Pl OL 6/ RXD}-23 _gm T29_A LSX P2R P2R = Plug to Receptacle
= — — — - SYNC MASTER=T29 REF SYNC DATE=10/16/ 2010
use PCle WAKE# 85 84 T29_A BI AS 111 p o7/ CTs# PI OL_7/ TXD[24—wip T29_A LSX R2P R2P = Receptacle to Plug e
s $§g 'ESCE<2> L2{pi C0_8/ M SO/ CT1680_WATO I CL8/ CT16B1_CAPO |-0—ege T29 LSEO<1> am = 1R9339 Di Spl ay Port/ T29 A MJXi ng
wqm 129 LSCE<1> o 131p oy o/ MOSI/ CT16BO_MATL | 2C Addr s |
525175 qm—PCLE_WAKE L . 59 T @14 SWoLK/ PI C0_10/ SCK/ CT16B0_NMAT2 (CD) 0x26/ 0x27 (W / Rd) Appl e Inc D
oM T weampted MU TN L 2 o 15 MCU INT L~ o 15 [en) N4 e .
8 R/ Pl ©0_11/ ADO (OD) vss TFD‘-iAFgVI XTALI 1!3?335 11Ro9K336 ;0; w P —
- [Te]
N /6w 376w NOTI CE OF PROPRI ETARY PROPERTY:
N = BEHERE L BVUREENS IE |
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e _PP3V3_SW DPAPWR

3. 3V/

HVY Power

MUX

Port A 3. 3V Power

Sw tch

NECRSWDTH=0. CRTICAL DP_PWR nust be S4 to support
" P t I—I\/ P S . t h CRI TI4(é,AI5_ U9480 wake from T29 devi ces.
or A ower M C Sl 8409D8: POy 128 || T . PP3V3_S5 O
Noni nal Vvds(max): - 30V ! d !
| FLT 885mA Vgs(max): +/-12V DFLS1100 s 0035 129 A HV_EN 3oc EN_4 SMC 4 V\AKESF&N 44 45 72
(*) 19410 tol erance unknown ILIM 935mA Vgs(th): -1.4Vv | GND.
TFLT  18.3ns Rds(on): 65nChm @ 2.5V Vgs ‘&Zfé 2 CRITICAL | CRITICAL
w5, PP15V T29 CRI Tl CAL TSD 470ms I d( max) : 3.7A @70C S| 8§&9DB Cgf_osue 1 1 8:9140'8:5 C8418U]'f 1 1 gzgtﬁzso AL E;Ogoﬁé
1 —— —0, — L =
20V Max > PPHV._SW DPAPWR D9410 3. 3V/ HV MJXed /\km_ 3.3V Al ways By T T, 1Y BT T, &% ~ 705,
1 3| [VIN W v [o[T]O) « 55 GERm CERM ek cERM 1 BY- TANT
Ro41 C9410 : 109411 . T2 r CASE- B2 S
aras 0.1k —— —+ = G AUF 427 Ro425:| Blocking FET, eff A 5 'RO426 'R9430
el v N To 8% K 4%, when Source >3j4v \[7 47K = v o T29_A BLAS
4 603§ S %:80 38 4 % 12%3 or HV_EN high. ) ow o
DPAPWRSW HVEN L_R 16’“5“F>u vear} T TP_DPAPWRSW FLT_L 402, V405 SF 02" CRI TI CAL |3 1 8;911!%5
GRTRY ILI DPAPWRSW | LI M DPAPWRSW VREF DPAPWRSW P3V3_ON L DPAPWRSW P3V3_ON 5 byr T T, Y
DPAPWRSW CT 9ler IFLT DPAPWRSW | FLT 428 DPAPVRSW HY_DET R L 436 zggéoaegA o
1%1_1TABLE D THRM RO410! 3K 3| cri T ALl 1R9429 C9f72|4é' 1 o - @ 30 0 © % 1u 8F - 4 g SOTS53
0y 4 TUF B D 160K 16w TN oS 4. 7K O A — 426 SSMBNSTEEAPE | _D'L NS7FEAPE 1B PaD oo
2 % 4, wor M:l%\ﬁ 02 U9426 itew cerWiEk 2 MVDT3946Xd ﬁ? SQ —H Y
5 ZX%?OFFQ%OA 5402 DPAPVWREW ON L C SOT363 i — G- DPAPVWRSW ON_C |
<CT> <RFLTS = Fef 4 DPAPWRSW HY_DET]L b I PR B o
GND  PGND NO STUFFH L T29_A HV_EN §§ =
| FLT = 200k / RFLT = 885mA 412U§ 1 2 1 1 8291%%9 R9424!
f— — = 1
s Dals ILIM = 201k / RLIM = 935mA BT 1 5 R9437 T29_2vo_ENnABLE
ols B N Ry 2 2 Cepu asw DPAPWRSW NPN_E 55, R9435!
SOD- VESM HF 'k_l_' TFLT = CCT 38900 0419 402 402 202, aew
= * 4022
— TSD CCT 100000 3 %/B%?mw 1 RO418 R9423;%1 R09432
. -5
1[e% s Bl eeder Resi stor 5 DPAPVR BLDR B 1 DPAPWRSW HV_DET &’;?‘E;V/G 3{"3‘39
2.5V / 249 ohm = 10mA ZXREOG60A REF range: 0.595- 0. 605V (0. 600V nomi nal ) 4022|2402 =
= Circuit threshold range: 3.363-3.439V (3.395V noninal)
1% 6 —
= hos™ ° -
- 19400 Di spl ayPort/ T29 A Connect or
0 a1 55 D> T29 A HV EN 2lc = FERR- 120- OCHM 3A
Note: Bl eeder active when TH PP3V3RHV_SW DPAPWR_UF 1YY Y L2 PP3V3RHV_SW DPAPVR
DPAPVRSW HV_DET i s 9400 1| VeGSR X 0603 VNTREG W | X a EFECUI t threshold range: 2.877-2.941V (2.903V nomi nal)
o o > T29_A_BI AS %941189 HI GH and T29_A_HV_EN s G 01UR OGO TRE %Z@%L
_1| 2 is Low : 87 Fgr 10400 éfégw pads GND_DPACONN 1 2 G\D_VOl D=TRUE
10% 402 &%D_VU D=Ti : @ ENE?—%W BIES: 38 m W Both C's)
6. 3V — = =
er = = T29 Dir DPDr ORI TI CAL DP Dir T29 Dir 8 WS Fooay—_T200PA M__C P<0> (e
o w0 q@o—129_D2R_C P<0> - - 19400 - @0 T20DPA_M._P<0> COAT71 || EFT_T20DPA N< os 05
PLACE_NEAR=C9490. 1: 2mM o5 84 & T29 D2R C N<O> Pl pl DSPLYPRT- MD7- 1 Pl - s 6 T29DPA M. N<O> 1—| %
‘ROA Leen - - YPRT- M - - 0. 47UF | N8R ¥t
5Rl9 90 GND_Val Dr:TRUEl GND_VO D=TRUE T29: TX O 2t
21 R94914K /BOT cow op RON\ GND_VOI D=TRUE | GND_VQ D=TRUE
1/ 20w C ’E g
2340:1 1/ 23% R9142'03 GND_VO D=TRUE 2 THPINS GND_VO D=TRUE 4
M 1 > __GND DPACONN 8 OHOT_PLUG DETECT ~ GNDO GND_DPACONN_7 |
T29 A BIAS R . . R - R A - - 41 O CONFI GL M._LANEOP O 5%
. — — 1/16W ACGE=0" N 6 ’ _o N 1/ 20W
B0 my. ¢ chmcivanmaney (S51] GNAL_ MODEL GNAL_ MODE Lrew O CONFI @ M__LANEON O M
402 8 OG\D 201 p

s D T29_A BIAS D2R P1

s D T29_A BIAS D2R N1

R9498*
2. 2K
59

1/ 20W

M

G\D_val D=TREE 2

*R9499
2.2K

5%
1/20W
M

55 81 sCE T29DPA_M__P<3>
95 84 6 T29DPA M._N<3>

9: Unused

% 84 6 (OO} T29_D2R C P<1>
o5 84 6 (OO} T29_D2R C N<1>

2°&p_val p=TRUE D9498 1[ 2

650NH- 5%
2

0603
S| GNAL_MODEL=EMPTY
os s T29DPA_D2R1_AUXCH P

OG\D

161 5 AUX_CHP
18 O AUX_CHN
20| Sop_pvR

oo} T29DPA_HPD

o5 84 CH DP_A _EXT_AUXCH P
o5 04 R DP_A _EXT_AUXCH N

os s T29DPA D2R1_AUXCH N
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CRITI CAL
L9499
650NH- 5% 0. 430NA- 0. 0520HM

0603
S| GNAL_ MODEL=EMPTY

o

axone—
S%8o!
o< TIN

o T} T29DPA _CONFI G1_RC

o T} T29DPA _CONFI &2 _RC

R9452!| |'R9451 (9494 :
1M %Ms 3305,38'3:?‘:: =
1 1
Mibgvz ZME'ZLW cERM 2

DP Source nust pull
down HPD input with
greater than or
to 100K (DPv1. 1a).

Si nk HPD range:
Hi gh: 2.0 - 5.0V
Low. O - 0.8V

»—-ml—\g

=

SO

N
&5

100 SML_LANE3P  \_| ANEIP O

T29DPA_M__P<1>

T29DPA M._N<1>

Yan LK

12l OM_LANE3N M__LANEINO

M._LANE2P O

M__LANE2NO

RETURN O

SHI ELD PINS

T29: LSX_R2P/ P2R (P/ N)

GND_VO D=TRUE Rgl42'07

R X 5% Bot h Cs)
AGES0 Y o4

I T20DPA M._C P<2> s

GND_VO D=TRUE

(B & 84 95

201 an |
- &5 129DPA M. _P<2> 201 __T29DPA N<2> 84 95
- @ c T29DPA M. N<2>
. 201
= T29: TX1 GND_VO D=TRUE | GND_VO D=TRUE
9408
FERR- 120- OHW+ 3A
GND_DPACONN_19 1 L2 s
— . 0603
=0’
R914‘508
1 2 470k R's for ESD protection
1w | on AC- coupl ed signal s.
P =
SYNC MASTER=T29 REF SYNC DATE=10/16/ 2010
T
D spl ayPort/ T29 A Connect or
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON D
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PPVI N_S5_HS_GPU_I SNS

81 49 7

89 87 86 81 73 8 (OO}

PM ALL _GPU PGOOD

89 87 86 81 73 5 (OO}

PM ALL _GPU PGOOD

* D

P1V5FB _EN

M N_LI NE_W DTH=0. 6MVI
M N_NECK_W DTH=0. 2MVI
GATE_NODE=TRUE

M N_LI NE_W DTH=0. 6MVI
M N_NECK_W DTH=0. 2MVI

CRITI CAL
C9540 *
68UF -
200
PoLY- TART 2 R9500
CASE- T2E" SM 2.7
> 1 PVIN SOGPU P1VO
VYW
1/ ew
VELF
o3
PP5Y_ SO 678 22 41 46 51 53 64 67 68 69 71 72 83
1 $o
C9501 *
P1VOGPU DRVH o
™ N_L1 NE_W DTH=0. 6V 10
e neeTRE o PrEsen (I'nternal 10-ohm path
5 OrTRe from PVCC to VCO)
PP5V_SOGPU P1VOP1V5 VCC
P1VOGPU DRVL = M NREGK-W DTHE0. 3 WM
M N_LI NE_W DTH=0. 6MVI VOALTAGE=5V
e ReeaRe 0 2 PP5V_SOGPU VREF
DI DT=TRUE M
o
Ed
1007 PPIVO_SOGPU PVCC
Vout = 1.003V C9530 * CRI Tl CAL Lbg
CRITI CAL s MIN L DOREFI SGAD)
3. 5A MAX OUTPUT To% &
P1VOGPU VBST BOOT: BOOT2 P1V5EB VBST
5 5098%a 2 Laeia) vesL s 1 19500 T iy =g
(Q510 linmit?) : : M NCREGW DT H-0. WM 15 |UGATEL e UGATE2 M Rk DTS St
Y YY e : BRGBSY LL 16 |PHASEL © PHASE2
f = 400 khz POVBO65T- SM M NREOR W DTrEo: St 18 |LGATEL 1 LGATE2!
S TCH NGOECTRUE &
by D DT-TROE 10 JouTi auT2, (=PP1V5EB_SO_REG)
XV@515 cos16 1| |+ &1 o @ o
sm 1000PF —— - 330UF -
L ) 22 o1 T 2% 2 |BYP
CRITICAL| oG 2 2 BYraw P1VOGPU VFB 1 |FB1 REFI N2 GPU P1V5 REFIN
C9515 1 : P1VOGPU TRI P 12 liuim 1 LI M P1V5FB TRI P
O —— b 20 4SKIP*
83V, PLACELNEARSLPS10. 1: 3mm 4 |EN LDO REF PP2V_SOGPU P1V5 REF
L W N_LTNE W DTFg) 60
603 20 [SECFB POK1 M NNECC W DTH- 204 <Ra>
TON POK2 B R9563 1
11. 8K
L THRM PAD_GND__PGND RO585! i
1716w
o d 130K e
P1V0SO_VSNS b 118w e
<Ra> MF-LF
B NO STUFF 62,
R9520 9520 *
; 100PF —— 1
Tiew T RA535 35352312 8500 1 C9585 <Rb>
frsnts 2 —L— 0 1UF 1
i il o = o ool _|* cosel
M- LF 1 2 2 . 1 1
e e T oF
<Rb> Vout = 0.7V * (1 + Ra / Rb) W LE 2
'R9521 (Rb shoul d be between 10K and 100K) 2
20. 0K
T
1/ 16W
ME- LF
, %02
G\D_P1VOP1V5_SGND
M N_TI NE_ W DTH-0. 6V
NEGKW DTHE0. 3
o o7 [rmy—PLVOGRU EN Vetrhcesoy o2

1 C9595 |1 C9596
— 1UF 1000PF
5%
35
NPO-
o8
5
'— CRI Tl CAL
Q560
. | F—} Sl S426DN
L PvepK. 12128
=3 ORI TI CAL PP1V5_GPU REG 7 100
123 L9560 Vout = 1.503V
1. OUH 13A- 5. 6MOHM 8A MAX OUTPUT
LYY YL F = 500 KHZ
5 PCVBO65T- SM
0 CRI Tl CAL CRI Tl CAL
CRI Tl CAL cgseoi; _i %)565_i (1330502?
— @561 2200F—— —— 100F —— 10
Bl he 51 542600 rav iRy 2| |2 % |2 as
d Pvepk. 12128 Aoy AN 505 402
e
Tz [s J_
X565
SM
2 St
PLACE_NEAR=L9560. 2: 3mm
2(Req/ (Ra+Req)) o 8
CRI TI CAL
Q565
SSMBK15FV
S0 VS HE
S
<R
FBVDD_ALTVO -
SYNC VASTER=KO1 ERI C SYNC DATE=10/ 08/ 2010

1VO GPU / 1V5 FB Power
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8 7 6 5 4 3 2 1
RO9600 . . H
PPava_S0 A GVUX CPLD LVDS Receil ver Term nati on

2w Naom

>
o nson
3863,.558%
ouswn"Nanm
ENERBEEE
@B wRoNsNE
BHERET8E53

ey
MR TEL T
2 . mm
1C9610 |1C9621 (1 C9622 [ (9623 |1 CO9624 (1C9625 |t 26 |1 27 |t 1 HETCUATRGSS, U w2 LVDS 1G A CLK P RO9650 3100 1 2 - e LVDS 1 G A_CLK_N I
g AUF Q- 1UF" L g 1UF~ - g 1UF - g 1UF - g 1UF - gl%Fezz g?l%g £ gl%%szz gl%lzzg e LVDS 1G A DATA P<0> RIB2I 100 4 2 g . - LVDS | G A_DATA N<O> ... 0.
2 8 & TR OT& & T T TE& T8 oo LYOS TG ADATA Pelx gR28 100 Iann S puiggiage. g LVDS L G A DATA NS>
402 402 402 402 402 402 402 402 402 402 92 87 18 LVDS 1 G A _DATA_P<2> 100 1“““’%’% = . LVDS 1 G A_DATA N<2> 18 87 92
RO610 J_ L9621 w1 LVDS |G B DATA P<0> R9654 1090 1 2 - e LVDS | G B_DATA N<O> 44 07 o2
. PPIVE SO 0 1 FERR- 220- OHM T VDS 1 G B DATA P<ls _RIBDD 100 1 VA, T, i o VDS | G B_DATA Nels 1o 6 o
2320 1%2 anlk\"‘o/l%swsg %XWR = PP3V3 SO GVUX ULC VOCRLL 1 24 www LVDS 1G B DATA P<2> RIBOD 100 1a\p\A2 Prac Mear=tngoo ez som LVDS | G B DATA N<2> 4 4 o
1/_1é’w . . . 2 WETRESD. & A ! - 09 mm 1C9631 o
s Lo | oogge eoeaa | ogs | coeas | cagge |: cuel7 i oo fosgie  EO080 100 gl S ERA GICN
O = O%f = %/ = % = %/ = %t = 9 o or s LVDS_EG A_DATA P<0> RIOOL 100 1 2 - L mLVDS EG A _DATA N<O> 15 o or
2 G 2 G 2 8%, 2 189, 2 189, 2 1oV, 2 18%, oo LVDS EG A DATA P<1> RIb6BZ 100 : 2 o - “emLVDS EG A DATA N<1> 444 4
0 402 402 402 402 402 oo LVDS EG A DATA P<2> RIBB3 100 1AAA2 glac Sepretego £ 5ol VDS EG A DATA N<2> 15 47 o
oo w LVDS_EG B DATA P<0> R9664 1 2 - oL VDS_EG B_DATA_N<O0> 1 o o
= war7s LVDS EG B DATA P<1> RIBBD 100 1 A AA2 fg‘jeé BEEEEGF- Bﬁégg gﬁgu.%mLVDS EG B DATA N<1> .4 401 o
w1 PPLV2 SO ) oo s LVDS EG B _DATA P<2> RIBBO 100 1 2 g . "ol VDS EG B DATA N<2> 44 47 o7
C9600 |1 C9604 |1 C9605 |+ C9606 |: C9607 |: Cgeosjicgeog : 3Dy PP3V3_SQ
1
N G e 0t UF 1 Re q urre d Pu I I u p S
o8 89 88 2X5R- 1 2 CERM 2 CERM 2 CERM 2 CERm 2 & 2 &m :
g% %g 5 402 402 402 402 402 402 402 — R9684
gl = , _EG PWRSEQ EN 1K
148 pPavs S0 ’ = N\ —s5—rzow 0T
e L
LR = » JTAG GMUX_TDI R9685 10K 2
it ENEEEEEEEEE BEEEEEEEEE EERIE NV a7 zow 7o
A 0 e e O S v s » JTAG GMUX_TDO R9686 10K LAAA 2
RO645!| R9640 |, v Vo § 3§88 8 85 I e
101Iu§ 190/K 573323108 JTAG | SP_TCK K14 |Tek 3 83888888 gg & RO680 1K . 2T roW— 20T
1/ 20W 1/ 20W - JTAG GMUX_TDI 113 |TDI 5> >35> 5 5 5 > >
VE v 17 NO STUFF
201, 201 o JTAG GMUX_ TDO K13 |TDO og RO679!
2 o 10 JTAG GMIX_TNB L1z |mve M T 33 K
GVUX_TOE 2 |Toe CRI TI CAL S| LK_PART=GMUX_RST 118
GVUX_CFG0 K |creo U9600 "abk,
NO STUFE | NO STUFF we LCD_BKLT_EN P2 |pe7A— xP25-5 —PT7A LVDS B DATA_P<0> =
RO646 R9641 |* < LCD BKLT CSBGA o
LOR 10k % 57 6 (T} PWM N |PB7B PT7B|_A3 LVDS B _DATA N<O> 83 o7 -
ot o Gy L\DS DOCTSEL EG e eton el s LVDS B DATA P<i> gop .. Requi red Pul | downs
e Ve a7 83 LV EL_| PB14B PT8B LV B_DATA N<1> 83 o7
2 2 o DP_MJX_EN N3 [PB1SA( OD) pToaAl_cs  LVDS B DATA P<2> o o o o 0 _DP_MUX_SEL_EG R9681 10K LAAN 2
o7 53 (T} Eg gLEJé SEL_EG Mt |PB15B PTOB|_AS5 LVDS B _DATA N<2> oo s o7 5% I720W  WF 20T
7 7 ET_L p5_|PB16A EG PWRSEQ EN
87 73 8 (OOT} PT14. B6 87
o o 1 om_P3VBGPU_EN o |2 PT148 GVOX_DEBUG RESET Lot = LVDS DDC SEL 1 G RO682 10K 1A, 2 o
w0 51 01 oo GPUVCORE_EN P6_|PB17A 7 g| prisAlas LVDS A CLK P o o o7
= w0 o7 o0 P1VOGPU_EN v |PB17B § prise_az _ LVDS A CLK N oD = o e LVDS DDC SEL_EG R9683 10K . 2
89 87 P1V5FB1VBGPU R EN P7_|PB18A PT16A[_C8 LVDS B CLK P 8397 (Use open-drain PGOOD output to hold off the start of the GPU PWRSEQ until t i P 20 e s vazl(i)%i)
oD Rid ' &TUEE
168 PE KREQ L PB18B( OD) PT168] LVI B K_N 83 97 EG RESET L RO691 100K
» qom—DP_CA_DET_EG N7_|PB19A PT17Al_A8 LVDS A DATA P<0> o o2 o7 grres AN A s ow— 2ot
CRI Tl CAL 57 52 (T} LCD PWR EN N8 |PB19B PT178B|_B9 LVDS A DATA N<O0> o o o7 LCD BKLT PWM R9693 100K
J9600 0 46 11 16 gy LPC_AD<0> Po_|pE20R PTisAl_as  LVDS A DATA P<1> oo = o NN s rzow— 2ot
1909782 93 46 44 16 o CEy—LPC_AD<1> N9 _|PB20B prisel_cio LVDS A DATA N<1> oo = o
M RT-SM 5 10 a1 10 ogEsLPC_AD<2> P10 |pB26A pTioAl_Bl0 _LVDS A DATA P<2> o o o
GVUX_JTAG_CONN C 99 40 a1 10 o g>—LPC_AD<3> MO _{PB26B § | priogl a0 LVDS A DATA N<2> oD = o
CITAG. L PPaVa SO 15,43 59,51,53,59,09,64, 71,725 44 15 5T tllngE@MliEgEr - P12_|PB27A 2 Pr20A_all  GND 1
2 JTAG GMUX TDO 828 552783 88 8 © 703 a0 256 P13 |PB27B g pT208|_B12 GND =
b 3 JTAG GMUX TDI 2 m—LPC_CLK33M GMUX N2 |PB28A g prosal_B13  GND e o _PLVSFB1VBGPU R EN
T JTAG GMUX_TNG .y o w0 o GVUX_ L NT P14 [PB28B | |__Prossl A1z GND P1VOGPU EN
ot o2 o 10 LVDS | G B DATA P<2> g |plom— —p DP_A !
2 87 1 RoAl_AL4 CA DET " R9674
oTe JTAG I SP_TCK 41025 er e D e R DATA Neoe ot lton pros|_B14__DP_HOTPLUG DET g w o7 o _GPUVCORE EN EN
. PL6A < |pLea PREA| LVDS_EG A _DATA_P<0> 78 a7 o7 pE2ow
o— . _TP_GMUX_PL6B o PRoE LVDS_EG A_DATA_N<0> v oy o pav N 'R9673 |20
v o o > LVDS | G A DATA P<O> 01 |pi7a pr7Al D14 LVDS EG A DATA P<1> v oy o w07 71 cleas 47K
£ 52 87 13 [T LVDS | G A DATA N<O> E1 |pL7B PR7Hl LVDS EG A DATA N<1> 1 87 o7 120w
- o2 0710 VDS 1 G A DATA P<1> [ Ipisa PR8A LVDS EG A DATA P<2> R LeD PWR EN 1ROG72 2201
NO STUFF o 0710y, LVDS 1 G A DATA N<1> E3 lpiss 3 g Preg| F12 LVDS EG A DATA N<2> 70 0 o7 o7 o e 47K
RO647! o o7 10 > LVYDS | G A DATA P<2> 1 |pioa £ z PROA LVDS_EG B _DATA_P<0> o o or 2% 0w
101!:2 52 o7 10 [T LVDS | G A DATA N<2> Gl _|pLo9B PROB| 4 LVDS EG B DATA N<0O> 78 87 o7 1 5201
v 23l 0 o7 1 LVDS_| G B_DATA_P<0> PL10A PRLOA LVDS_EG B_DATA P<1> 1561 01 R9671
2, 2 o 0 > LVDS | G B DATA N<O> @ |pi108 PRLOE] LVDS EG B DATA N<i1> 0 o7 a7 | rRog78 3 %/<
o2 0710 VDS 1G B DATA P<1> p [pLi1A PR11Al H13 LVDS EG B DATA P<2> 1o 07 o7 4. 7K 1f20w
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_H14a LVDS EG A CLK P T 78 87 07 200"
92 57 18 [T LVDS |G A CLK N H3 [PL12B prizgl J12 LVDS EG A CLK N 768 87 97 2
= » g IP_LVDS_MIX_SEL_EG 1 lpLizA— ., [ Priad 114 LVDS | G PANEL_PVWR am -
TP_GVJX PL14B 13 |PL14B P4 pri4gl_ M3 EG LCD PWR EN am e
= D GVIUX_RESET L K3 [PL15A g g proaal N14  LVDS | G BKL_ON e
o 97« _GVUX_VSYNC 12 |pLisB £ oo proap| 3 EG BKLT_EN am s . GMUX_S3_PD_GN\D
89 86 81 73 & PM ALL_GPU PGOOD NL |pL25A g g
79 PEX CLKREQ L Pl |PL25B 72,7155 83_PP3V.
(Tiel/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) g g g g g g g g E\ 6\ 0 a0 a7 22 21 20| 20"hs"5E B 1R'\g STUFF
w0 6 686628628 38 9675
208 A0 R
?‘/%IGW
B - PRRve S0 194973311999 14 22
gldgdddns NO STUFE
1
lRé)K(:E?O JTAG GMUX_TDI . JTAG _GMUX_TDO,, J__ = SYNC_MASTER=K91 _NARY SYNC_DATE=08/ 03/ 2010
1% (;- 1 I\ /I Ix ( ;\ /I lx
1/20w
%1 ?605 Dle ?605 R aphl £ (
SSMBNLSFEAPE
GMUX_VSYNC 4 o a6 SVB EEE |k SSMENLSFEARE |y | | D
o] o Appl e Inc.
®
“ “
ROGOS 2[c* sk s[GN st ot ALL SYS PYRGD NOTI CE OF PROPRI ETARY PROPERTY:
25 56 35 25 10 10 7 _PP3V3_T29 L ,\}\'j\/z T29_JTAG FET PR ET PR BB B ST 1 ne
5% | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE
”ﬁ‘” w100 JTAG | SP_TDI w10 JTAG | SP_TDO 11 NOT TO REPRCDUCE CR COPY I T 96 _OF 132
11l NOT TO REVEAL OR PUBLI SH
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PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL P- TYPE
J— RDS( ON) 43 nchm @ 5V
LOADI NG 0.715 A (EDP)
FDCB38APZ_SBMB001
SSOT6- HF PPBUS SW LCDBKLT o 100
© M N-RECK-W D110, 35 THERE | S A SENSE RESI STOR BETWEEN
SAMP- 32V- 467 o [VaTASET OV PPBUS_SW LCDBKLT_PVR ©C9797 AND C9799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
39.35,8,7 6. PPBUS G3H 1 /‘\/ 2 PPBUS SO LCDBKLT_ FUSEB " >_SW. | _ . ~
28243 § PRI WOTTED. 4 AND PPBUS_SW BKL PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
603- FF Vol ThGery v 0782 - ON THE SENSOR PAGE *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST Cl RCUI T
BOTTOM 'RO788 ! _ :
301K 0. 10 - 2 71 60 68 67 00 53 51 26 a1 22 57 5 POV SO PLACE_NEAR=L9701. 2: 3mm
/6w 18V, Cﬁl%'li&ﬂ; CRI Tl CAL
5 402
2402 3BUH 17 BA-T10MOHM 9701
LCDBKLT ENDIV | - _PPBUS_SW BKL L L2

NS

- PPBUS SW L CDBKLT_PWR r§W JLACE_NEARPLD7O1. AS: Smm PPVOUT_SO_LCDBKLT ...,
o780 - ol Tgons T TR re1otn 006 [ cag06l,Ca 77 CYFOGIERIT
Tme | i, ok,
MELFE —|E - CERM -1 —|E -1
PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=D9701. 2: 5nm

J_ PLACE_NEAR=D9701. 2: 3nm
PLACE_NEA@Z?, . 5]I:\‘\TI lpgyl;%?7ol. D1: 3mm =
p— — )
R R X\V0720

1 2
7y 01,005 53,1 50,0005 7 PP3V3 S0 PEVOUT_SW [ COBKLT_FB 53
4574140 30736 35 52728 28 25 PLACE_NEAR=C9797. 1: 5nm

R PLACE NEAR:U%?%_ i
- 1

BKL VSY'\K:_R M N NECK W DTH=0. 075 mm
25 [T BKLT PLT_RST_ L 1NO STUF:f
9754 55 e
g S dptew 108
It 3 & o
o @M—M (fJiI—HFF %%é? f@FF VO O VL7Do \iN
1 H.,Z BKL_FLTR & 0 s op P37 BOVP- M Gg a1
. 1% VSYNC SW.0 BKLT: PROD
WY R9441 ¥ BKL_FLTR|riren W2
Rggss 1 5 M N_NECK_W DTH=0. 075 nm | BKL | SETS3 |, cer 8 sl AS PLACE_NEAR=U9701. E5: 10mm > LED RETURN 1 .
SMBUS PCH CLK 1 2 5%y M N_NECK_W DTH=0. 075 mm BKL FSETB4 n NERERR-W BHES: 30" él}’/ M NERESR-W BFES: Z0™m
93 61 4741 30 20 26 23 10 m————W/% Mj- v N_NECK_W DTH=0. 075 nm BKL SCL D3 FSET g BOTTOM Mjbgw
il m = .
63 61 47 41 30 20 26 25 16 SMBUS PCH DAT 2 Mibgw m E:E,Eﬁﬁ:a gig 2;: o BRL—SDA D4 2&‘( — £1 % ? 2: g; % BKLT: PROD
Addr:. Ox58( W)/ 0x59( Rd)M:-/EW BKL__PWM A4 | by ars[ S BKL_T SE PLACE_NEAR=U9701. D5: 10mm ; g 2 LED RETURN 2
40 LAAAZ—y BKL_EN A3 Jey cura E3 BKL ] SENA NERERRVY BFFES: 0™ Yo W N R BHES: Jomm>
o v PPBUS_SW L KLT_F — R?&%l 2RO ?(15 PLACE Sl DE:B(IP BHL_FAULT < FCA]L-_J\%ITTI CAIEﬂZ El B k_l EE% o BOTTOM Miil)gw o
00 - BKLT: PRCD
% 22
R9..04 R !“}E}év a2 89
oo LCD BKLT PWM1 2 40 402 22322 PLACE_NEAR=U9701. C5: 10nm o 2 LED RETURN 3 -
o @/“ M NERERR-W BHHES: 30" %/ M N-RESR-W BFFES: 3™
Mibgw i |:O4 = B 0| 212 BOTTOM Mjbgw
Tz %(M | _LED=22. 7TmA BKLT: PROD
R% 4 R9720

g ]9%1 10O g

.OK 5. - _ ) PLACE_NEAR=U9701. E3: 10mm LED RETURN 4

£ = an:g 62 01 PLACEMENT_INOTE=Keep away flrom noi se nodes(E4, Al, A2, Bl, [B2 |pi nis) X ——m 1 /\%/MW 6 82
see spgc f or ot%&% TZEV X710 WRERESR-WBFFES. 3o /g}é’ s -0

M BorTov M
D B SCNIL 1 55,2 BKLT. PRCD
ACEST - = Rg 21
| LED=369/ Ri set PLACE_NEAR=US701. E2: 10mm . ; , LED RETURN 5 .
(EEPROM shoul d set EN_I _RES=1) W NERESR-W BFFES: 30 Y FREGR- 30"
RSl
BKLT: PROD
322
PLACE_NEAR=U9701. EL: 10mm > LED RETURN 6 .
M NERESR-W BFFES: 0™ Y FREGR- 30"
iy ORI
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON OO K AN DATE=0n 2o 200
103S0198 | &s, THI N FLIM 1/ 16W 10. 2 OHM 0. 1, 0402,RSM17, R9718, RO719 BKLT: ENG | 10.2 ohmresistors for current El . _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

TR RN we: |
d} Appl e Inc. Img.m_lﬂ
<)
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87

87

87

Sequenci ng

uires rails to cone

order:

GPU_1. 8V, GDDR5 1.5/1.35V

VAKE_BASE=TRUE —

VAKE_BASE=TRUE —

P3V3GPU_EN _ P3V3GPU_EN Flow) RERIY
GPUVCORE_EN —  GPUCORE_EN [ o1 67 80
P1VOGPU_EN __ P1VOGPU_EN oo 56 57 60

P1V5FB1V8GPU R _EN

MAKE_BASE=TRUE —

PLACE_NEAR=U9500. 27: 7mm

s7P1V5FB1VBGPU R _EN 1 0 > 89 ssP1VSFB_EN P1V5FB_EN 56 80
VAKE_BASE=TRUE RKE_BASE=TRUE — g
| 5% |
R9932 e
MF-LF
0 402 s 71| P1VBGPU_EN P1V8GPU_EN .

2

89 87 86 81 73 8 [TR) PM ALL GPU PGOOD =
80 87 85 51 73 5 (TI0) PM ALL GPU PGOOD =
80 87 85 51 73 5 (TI0) PM ALL GPU PGOOD  —

17w
MF-LF 1 C9932
—L 0. a7u0F 0. 47UF
PLACE_NEAR=U7880. 2: 7nm T, 8% T, &%
2 CERM X5R 2 CERM X5R
402
NO STUFF NO STUFF

EXT GPU PWRGD Pul | up

51503 9895 PP3V3_SO
3595 13 17 16 127 6
40°33°38" 353323726 %5
BEBRENEE
R9990*
100K
59%
1/ 16W
CLE
4025

PLACE_NEAR=UB000. AH16: 7nmm

PM_ALL_GPU_PGOOD
MAKE_BASE=TRUE

PCH SO PWRGD

29 25 24 23 22 20 19 17 7 &
98 85782 72 71 70 65 55 45 39

83

2 23 [T ALL_SYS PWRGD

o CPUI WP_PGOOD

{0 & 73 81 86 67 89

NO STUFF
R9963
e
' ifp
R9950* 19950 402
1K %gO}UF
1/123/\7 2 v
55, 05
s 74LVC2CO8GT
1rx SOT833
U995Q~ PM_S0_,PGOOD
2 08
. 58 TS6r6357T RO962
PLACE_NEAR=U1800. p12: 7nm U950 2 _SYS PWROK R 1 1K 2 PM PCH SYS PVWROK @ 7 2
08 5%
= 16
4 40 %'\g\/
e SMC_DELAYED_PWRGD NO STUFE
PLACE_NEAR=UL800. L22: 5. 54mm
1(I)?9961
5%
1/16W
M- LF
2402

— PM PCH PWROK 17 1 5

Unused PGOOD si gnal

CPUI WP_AXG PGOCD an Kt

89 66 _TP_DDRREG PGOCD

TP_DDRREG PGOCD Yar EET

MAKE_BASE=TRUE

89 71 _TP_P1V5S3RSO_RAMP_DONE
MAKE_BASE=TRUE

TP P1VSS3RSO RAMP DONE ¢y 71 89

SYNC MASTER=K91 NMARY SYNC DATE=08/ 03/ 2010
Power Sequenci ng EG PCH SO
BTG NOVEET

d} Appl e I nc.
®
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6
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CPU Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R 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

VEI GHT

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

CPU_VCCSENSE

*

25 ML

P

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_CHM 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_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
PCI E * =3X_DI ELECTRI C 2 PCI E TOP, BOTTOM| =4X_DI ELECTRI C 2
CLK_PCI E * 20 ML 2

i npedance.

CPU Net

Properties

6917

6917

917

917

6917

6917

6917

6917

10 16

10 16

6917

10 19 44

10 17

10 17 29

10 23 25

10 23

10 23

9 23

9 23

10 17

10 45 67

10 19 23

10 19

10 16

10 16

16 23

16 23

23

10 23

10 23

10 23

10 23

10 23

10 23

10 23

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—DM_s2N PCl E_85D PClE DM _S2N P<3: 0>
oM _s2n PCl E_85D PClE DM _S2N N<3: 0>
oM s PCl E_85D PClE DM _N2S P<3: 0>
oM s PCl E_85D PClE DM _N2S N<3: 0>
CO—EDL_DATA PCIE 85D PCIE EDI _DATA P<7: 0>
[O—EDL_DATA PCI E_85D PCIE FDl _DATA N<7: 0>
[ CcPU 508 CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI 1L SYNC<1. . 0>
DM _Cl K100M CIK PCIE 90D| AK PCIE DM _CLK100M CPU P
[ees CIK PCIE 90D| AK 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 | TP XDP_CPU_PWRGD
[CO—XDP_BDRESET | CPU 50S cPy | TP XDP_DBRESET L
O—XDE_PROY_| CPU 50S cPy | TP XDP_CPU PRDY_ L
O—XDE_PREQ | CPU 50S cPy | TP XDP_CPU PREQ L
CO—CRU SM RCOVP CPY 27PAS CPU_COVP CPU_SM_RCOVPO
CO—CRU SM RCOVP CPY 27PAS CPU_COVP CPU_SM RCOVP1

)_SM RCOVP. CPY 27PAS CPU_COVP CPU_SM_RCOVP2
OB GG CPU 50S cPy | TP CPU CFG<11..0>
»>—CBUCEG CPU 50S cPy | TP CPU CFG<17.. 16>
CO—CBU CATERR | CPU 50S CPU_AGTL CPU_CATERR L
m CPU 50S CPU_AGITL CPU PROC SEL_L
[ CPU 50S CPU_AGITL TP_CPU VTIT_SELECT s
CO—CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L

) | CPU 50S CPU_AGITL CPU_PWRGD
O BM.IHRMIRIP_| CPU 50S CPU 8M L PM THRMIRI P_L
O—XDE_ A K CPU K PCOE 90D| QK PAE | TPCPU _CL K100M P
O—XDE_aK CPU K PCOE 90D| QK PAE | TPCPU _C1 K100M N
CO—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
X aKITp K PCOE 90D| QK PAE XDP_CPU_CLK100M P
O XP 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
[ CPU 27PAS CPU_COVP CPU_PEG COWP N
[ CPY 27PAS CPU_COVP CPU_PEG RBI AS
ODo—ceucawe CPY 27PAS CPU_COVP CPU_COVP3
Do—ceucawe CPY 27PAS CPU_COVP CPU_COMP2
Do—ceucawe CPY 27PAS CPU_COVP CPU_COMP1
Do—eucawe CPY 27PAS CPU_COVP CPU_COMPO
O—XE_1Dl CPU 50S cPy | TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy | TP XDP_CPU_TDO
X I CPU 50S cPy | TP XDP_CPU_TMS
O—XDE_TICK CPU 50S cPy I TP XDP_CPU_TCK

>_TRST_| CPU 50S cPy | TP XDP_CPU TRST L
CO—XDe_EPM CPU 50S cPy | TP XDP_BPM L<3. . 0>
CO—XDE_EPM.L CcPU 508 cPy I TP XDP_BPM L<7..4>
OO—(ESB CPURST L) |cpy s0s CPU LTP XDP_CPURST_L
i CPU_55S CPU 8M L CPU_VI D<6. . 0> N
= CPU_50S CPU_AGITL CPUI WP_| MON
[CO—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P
[CO—CPU_VOCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
[CO—CPU VCCSENSE CPU 27P4S CPU_VCCSENSE | CPU_VCCI OSENSE_P. 12 69
[CO—CEUL VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE N 12 69
CO—CRULVCCSENSE CPU 27P4S CPU VCCSENSE | CPU AXG SENSE P
CO—CRU_VCCSENSE CPU 27P4AS CPU VCCSENSE | CPU AXG SENSE N
D CPU 27P4S cPU VCCSENSE | CPU VCC VAL SENSE P
[mra 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
D CPU 50S CPU_AGITL GEXI WP_| MON
[ PCl E_85D PClE PEG R2D P<7..0>
[ PCl E_85D PClE PEG R2D N<7..0>
[O—BEGRD PCl E_85D PClE PEG R2D C P<7..0>
[ PCl E_85D 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 PClE PEG D2R C N<7. . 0>
[ CPU 50S CPUMID CPU_VI DSOUT
[ CPU_50S CPU VID CPU VI DSCLK
[ CPU 50S CPUVID CPU_VI DALERT L

SYNC_DATE=087 00/ 2010
—

ISYI\C MASTER=K92 M_B

CPU Constr ai

nts

3,
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Menory Bus Constraints Menory Net Properties

ALLOW ROUTE e NET_TYPE
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP ELECTRI CAL RAI NT SET PHYSI CAL SPACI NG
MEM 37S « =37_OHM SE|  =37_OHM SE =37_OHM_SE =37_OHM_SE =STANDARD =STANDARD > evaax YR e MEM A CLK P<5. . 0> .
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD o MEMA G K MEM 72D MEM CLK MEM A CLK N<5..0> 61128
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF O MEMA CNTI MEM 37S MEM CTRL MEM A CKE<3..0> 611 26
= O MEM A CNTL MEM 37S MEM CTRI MEM A CS L<3..0> 61126
MEM 50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD NEM A CAIL NN 278 P VEM A ODT<3. 0> e
MEM 85D * =85_OHM DI FF | =85_CHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF MEM A CND NEM 40S, MVEM OMD MEM A_A<15..0> 61126
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 QD MEM 40S NEM CAD MEM A VE L 61126
MEM CTRL2CTRL . =3:1_SPACING ? I CO—MEM A DQ BYTEQ MEM 50S MEM DATA NVEM 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> 61127
" — =, P O MEMA_DQ BYTE2 MEM 50S MEM DATA NMEM A DQ<23. . 16> 61127
MEM. C =1.5:1_SPACI NG M O MEMA DQ BYTE3 MEM 50S MEM DATA NMEM A DQ<31. . 24> 611 27
MEM_CND2MVEM * =3: 1_SPACI NG ? CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32> 611 26 27
" — P O MEMA_DQ BYTES MEM 50S MEM DATA NMEM A DQ<47. . 40> 61127
MEM_DATAZDATA =1.5: 1_SPACI NG : MEM A_DQ BYTE6 MEM 50S MEM DATA NMEM A DQ<55. . 48> 61127
— [— LA L L
MEM_DATA2MEM * =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
MVEM _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 miRULéiéE.f4
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM
MEM CLK MEM _CTRL * VEM CLK2VEM MVEM_CVD MEM_CTRL * MEM_CVD2MVEM O MEMA DGRO NEM 85D MEM DQS MEM A DQS_P<0> o112
MEM 85D MEM DS MEM A_DQS_N<O> 611 27
MEM CLK MEM CVD . MEM CLK2MEM MEM CVD MEM CVD . MEM CVD2 VD MEM A_DQS1 MEM 85D VEM DG MEM A _DQS_P<1> 1127
MEM_CLK MEM _DATA * VEM CLK2VEM MEM_CMD MEM _DATA * VEM CND2VEM O MEM A_DGEL MEM 85D MEM DQS MEM A DQS N<1> s11 2
= = 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
_ CO—MEM.A_DGS3 MEM 85D MVEM DCS MEM A_DQS_P<3> 611 27
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET LA MEM 85D VEM DS MEM A DQS N<3> 611 27
= = MEM A DQSA MEM 85D MVEM DCS MEM A_DQS_P<4> 611 27
MEM_CTRL MEM_CLK * MEM_CTRL2NMEM MEM_DATA MEM_CLK * MEM_DATA2NEM = MM A Dora NEM 85D MM DO VEM A DOS N<4> oy
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM _DATAZMVEM O MEMA DQSE MEM 85D MEM DQS MEM A_DQS_P<5> o 11 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 s NEM 85D MM DO VEM A DOS_P<6> .
— — 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 DGs7 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> oy
=== === O MEMEB AK MEM 72D MEM O K MEM B_CLK P<5.. 0> 511 28
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET : VEM B CLK VEM 72D VEM CL K 'VEM B G_K ’\KS . O> o 11 28
VEM DQS MEM GLK . MEM DQS2VEM MEM GLK . . MEM 2CTHER O MEMB_CNTI MEM 37S NEM CTRI MEM B_CKE<3..0> 6112
MEM _DQS MEM_CTRL i VEM_DQS2NEM MEM_CTRL i i MEM _20THER O MEMB CNL MEM 37S MEM CTRI MEM B CS L<3..0> 611 28
== e O MEMB ONTL MEM 37S MEM CTRI MVEM B_ODT<3. . 0> 511 28
MEM_DQS MEM_CVD * MVEM_DQS2MEM MEM_CVD * * MVEM_20THER = =
== e O MEMEBE QD MEM 40S MEM CMVD NMVEM B_A<15. . 0> 511 28
MEM_DQS MEM_DATA * VEM_DQS2MEM MEM_DATA * * MVEM_20THER = v an MM A0S S VEM B BA<2. . 0> e
MEM DQS MEM DS * VEM DQS2MEM MEM DQS * * VEM 20THER CO—MEMB aD MEM 40S NEM OMD MEM B _RAS L o1 20
- MEM B_CMD MEM 40S MEM CAVD VEM B_CAS L
Need to support MEM *-style wildcards! = Y M 208 -y NEM B VEE 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. CO—MEM B DQ BYTF1 MEM 50S MEM DATA MEM B _DQx15. . 8> 611 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 matchi ng should be wi thin 0.508mm CO—MEM B DQ BYTE3 MEM 50S MEM DATA NVEM 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 NVEM 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 114.3mm 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_DGS0 MEM 85D MEM DCS MEM B_DQS P<0> 611 27
AB_| MEM 85D MEM DS MEM B_DQS_N<O> 61127
O MEM B _DGSI MEM 85D MEM DCS MEM B_DQS P<1> 611 27
o MEM B_DGSI MEM 85D MEM DCS MEM B_DOS N<1> 611 27
O MEM B DGS2 MEM 85D MEM DCS MEM B_DQS_P<2> 611 27
O MEM B_DGS2 MEM 85D MVEM DCS MEM B_DOS _N<2> 611 27
O MEM B_DGs3 MEM 85D MEM DCS MEM B_DQS P<3> 611 27
O MEM B_DGs3 MEM 85D MEM DCS NVEM B_DQOS N<3> 611 27
O MEMB DOs4 MEM 85D VEM DS VEM B_DQS_P<4> 611 27
O MEM B DOs4 MEM 85D MEM 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 MVEM 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 MVEM DCS MEM B_DQOS_N<6> 61127 28
NEM B DOR? \EM RED \EM DR VEM B DOS P<7> o NG VASTERCKIS VOB SYNC_DATE=04/ 27/ 2010
= "
O MEM B_DGs? MEM 85D MVEM 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 LINE W DTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP NET_TYPE
DP_85D * -90_OMDIFF| =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF ELECTRI CAL_OONSTRAINT_SET |  PHYSI CAL SPACI NG
LVDS_85D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
__ _ O—D2_AUX CH DP_85D pspiaypert [ DP 1G AUX CH P 817
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT O AUX CH DP_85D DisplAyPorT [ DP_1G AUX_CH N 8 17
DI SPLAYPORT =4: 1_SPACI NG 2 DI SPLAYPORT | TOP, BOTTOM| =4: 1_SPACI NG o O\ 1GA QK LVDS 85D L VDS LVDS IG A LK P 18 87
4 R LS 1GA QK LVDS 85D LVDS LVDS |G A CLK N 18 87
LVoS 4 1_SPACI NG ? i TP, BOTTOM 4: 1_SPACI NG CO—LVDS 1G A DATA LVDS 85D LVDS LVDS | G A DATA P<2..0> ;¢
. O—LVDS LG 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 o NC_LVDS | G A DATAP<3> _ ..
CO—LVDS 1 G A DATA3 LVDS 85D LVDS NC LVDS | G A DATAN<3>
- CO—LVDS 1 G B DATA LVDS 85D LVDS LVDS | G B _DATA P<2..0> ¢
SATA I nt el’f ace COﬂSt ral nt S O—LVDS LG 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‘G&:" : QATA*Hm*R?D QATA*QOD SATA SATA Hm mD C P e
- ON LAYER? i = SATA_90D SATA SATA_HDD R2D C N 16 41
SATA_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [CO—SATA_HDD R2D SATA_90D SATA SATA _HDD R2D P 6 a1
. _ - — _ _ _ = SATA_90D SATA SATA HDD R2D N 6 a1
SATA_37SE =37_0HM SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE —37_01M_$E7> » ? SATA oo o0 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 o SATA_90D SATA SATA HDD R2D UF_N a
[O—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 16 a1
__ _ [ SATA_90D SATA SATA_HDD D2R N 16 a1
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI 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 . = SATA_90D SATA SATA HDD D2R C N 6 m
SATA issisaisoisuo| =51 1_SPACI NG ? ‘ SATA TOP, BOTTOM|  =5: 1_SPACI NG l:: SATA om0 ATA_s0D AT SATA ODD R2D G P o
SATA_| COMP i 15 ML ? [— SATA_90D SATA SATA OOD R2D C N 16 a1
[O—SATA 0D R2D SATA_90D SATA SATA _ODD R2D P 6 am
= SATA_90D SATA SATA_ODD R2D N 6 am
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_ 0D 2R SATA_90D SATA SATA ODD D2R UF_P 6 am
[ SATA_90D SATA SATA _ODD D2R _UF_N 6 a1
USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:"
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD :STANDARI? _ oy BCH_SATAG_| CONP | saTa sose SATA Lcovp | PCH SATA3COVP .
USB_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF 1 | | SATA 37SE SATA_| COVP. PCH_SATAI COVP 16
CO—USB HUB1 Up USB_85D USB. USB HUB1_UP_P 18 24
e = [ USB_85D USB USB_HUB1_UP_N 16 24
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D_LEB HUB? UP. USB._ 85D USB USB HUB2 UP P 16 24
UsB lstasansesio| =4 1_SPACI NG 2 UsB TOP, BOTTOM|  =4: 1_SPACI NG o s - USE_85D USE USB_HUB2_UP_N 16 24
USE REl AS N 15 ML > [CO—USB EXTA USB_85D USB. USB _EXTA P 24 a2
- [ USB_85D USB USB_EXTA N 24 a2
O USB_EXIR USB_85D USB USB_EXTB P 24 42
= USB_85D USB USB_EXTB_N 24 a2
CO—USB EXTC USB_85D USB. USB _EXTC P 5 24
D 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
[— USB_85D USB USB_CANMERA _CONN_N 6 a1
O USB BT USB_85D USB USB_BT P 20 31
[ 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
OB IR USB_85D USB USB IR P 24 43
[ USB 85D USB USB IR N 24 43
1 USB | | PCH USB RRBI AY USB RBIAS PCH USB_RBI AS 0
[ZD—USB T29A USB_85D USB USB_T29A P s 24
T USR 85D USB USB_T29A N o 2
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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 * =50_OHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
SMVB * =2x_DI ELECTRI C 2

HD Audi o Interface Constraints

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

HDA *

=2x_DI ELECTRI C 2

SI O Si gnal Constraints

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | 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_OHM_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
O—LBCAD LPC_50S LPC. LPC AD<3. . 0>
O LPC_ERAME | L PC 50S LPC LPC FRAME L
O—LBC RESET | L PC 50S LPC LPCPLUS RESET L
CO—BCHLEC A KO CKIPC50S OKIPC LPC CLK33M SMC R
[ CKIPC50S OKIPC LPC CLK33M SMC
= CKIPC50S COKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK

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

> PCH 0_| , 50S SVB SML_PCH 0_DATA
CO—SMBUS PCH 1 QK SMB_50S SMB SM_._PCH 1_CLK
CO—SMBUS PCH 1 DATA  SMB 50S SVB SML_PCH 1_DATA
O HABRT AK HDA_50S HDA HDA BIT_CLK
= HDA_50S HDA HDA BIT_CLK R
[O—HDA SYNC HDA_50S HDA HDA_SYNC
= HDA_50S HDA HDA_SYNC R
[O—HDARST | HDA 50S HDA HDA RST R L
[ HDA 50S HDA HDA RST L
[O—HDA SDINO HDA_50S HDA HDA_SDI NO
= HDA 50S HDA AUD SDI _R
CO—HbA SDOUT HDA 50S HDA HDA SDOUT
D HDA 50S HDA HDA SDOUT_R
O—SBLaK SPI _55S SPI SPI _CLK R
[ SPl_55S SPI SPI _CLK
CO—SBL_Mx! SPl_55S SP| SPI_MOSI_R
= SPl_55S SPI SPI _MOSI
OO—SBLMSs0 SPl_55S SPI SPI _M SO
O—SBL_cs0 SPl_55S SPI SPI_CSO R L
= SPl_55S SPI SPI _CSO_L
i PCl E_85D 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
[O—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
i PCIE_85D PCIE PCl E_FW R2D P
[— PCl E_85D PClE PClE FWR2D N
[O—BCQE EWRD PCl E_85D PClE PCE FWR2D C P
D PCl E_85D PClE PCILE FWR2D C N
[O—BCE EWM®R PCl E_85D PClE 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 PCE 90D CIK POE PCl E_ CLK100M PCH N
[»—BCE QKIOOM 129 K PCE 90D CIK POE PCl E_ CLK100M T29_ P
= K PCOE 90D CIK POE PCl E_ CLK100M T29_ N
= K PCE 90D G K POE PCH CLK96M DOT_P
= K PCE 90D CIK POE PCH CLK96M DOT_N
K PCOE 90D CIK POE PCH CLK100M SATA P
> K PCOE 90D CIK POE PCH CLK100M SATA N
CcPU 508 QK POE PCH CLK14P3M REFCLK
> CPU 50S AKPOE PCH CLK33M PCl | N
[CO—BCLE G KI00M K PCOE 90D CIK POE PEG CLK100M P
[ K PCOE 90D G K POE PEG CLK100M N

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

- A _ X . NC PCl E_CLK100M EXCARD
[ K PCOE 90D CIK POE NC PCl E _CLK100M EXCARD
[»—BCE 129 RD PCl E_85D PClE PCl E T29_R2D C P<3..0>
[@»—BCE 129 RD PCl E_85D PClE PClE T29_R2D C N<3..0>
PCIE T29 R2D PCl E_85D PClE 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 PClE PCl E T29_D2R P<3..0>
PCIE_T29_[2R PCl E_85D PClE PCl E T29_D2R N<3.. 0>
[»—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R C P<3..0>
[ PCOE_T29_2R PCl E_85D PClE 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

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LI NE WOTH | M NI MJM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ENET_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
ENET_3X * =3:1_SPACI NG ?
SQURCE: Broadcom 5764- DS04- RDS Page 38
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
ENET_CR g =3X_DI ELECTRI C 2
SOURCE: Attila Farkas Email - 8/2/10
CAESAR |V (Et hernet PHY) Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ENET_100D * =100_cHM 01 FF =100_OHM DI FF =100_OHM D FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT

ENET_MDI

0.6 M

SQURCE: Broadcom 5764- DSO4- RDS Page 38

FireWre Interface Constraints
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
FW 110D * =110_cHM 0l FF =110_OHM.DI FF =110_OHM DI FF =110_OHM DI FF =110_CHM DI FF =110_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
FW TP B =3: 1_SPACI NG 2

Et hernet Net Properties

RETTVPE
ELECTR GAL_GONSTRAI NT_SET —— sPaci NG
[ — ENET_50: ENET. BCV6764 CLK25M XTALI
[ — ENET_50: ENET. BCV6764 CLK25M XTALO
s ENET 50! ENET. ENET RESET L
CO—aErwm ENET_100D ENET_MDI ENET _MDI_P<3..0>
[— ENET_100D ENET_MDI ENET_MDI_N<3..0>
CR_DATA_AQ ENET_50 ENET_CR SDCONN_DATA_R<7. . 0>
[ED)—R-Datas0 ENET_50: ENET_CR SDCONN_CMD R
[D—=ax ENET_50: ENET_CR SDCONN_CLK R
5y CR_DATA_AQ ENET_50! ENET_CR SDCONN_DATA<7. . 0>
[ID—R-Datas0 ENET_50: ENET_CR SDCONN_CVD
D —=ax ENET_50: ENET_CR SDCONN_CLK
R ax ENET_50 ENET_CR SDCONN CLK R L 32
FireWre Net Properties

RETTVeE
ELECTR GAL_GONSTRAI NT_SET —— spaci NG
@ EW PO_TP; EW 110D EW TP NC FW TPAP
m EW PO_TP; EW110D EW TP NC FW TPAN
EW PO_TPB EW110D EW TP NC FW TPBP
E EW PO_TPB EW110D EW TP NC FW TPBN
EW P1_TP; EW 110D EW TP FW PORT1 TPA P
E EW P1_TP; EW 110D EW TP FW PORT1 TPA N
E EWP1_TPB EW 110D EW TP FW PORT1 TPB P
EWP1_TPB EW110D EW TP FW PORT1 TPB N

Port 2 Not Used

6 38 40

38 40

6 38 40

6 38 40

38 40

38 40

38 40

38 40

SYNC _DATE=08/ 03/ 201d

ISYNC MASTER=K91 ERI C
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Di spl ayPort Signal Constraints T29/ DP Net Properties

NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page. NET_TYPE
. : . ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
T29 I 2C SI gnal nSt rai nt S _ 129 R T29DP_80D. T290P T29_R2D P<0> o 8
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 OO—R9 R T29DP 80D T29DP T29 R2D N<O> 6 o4
T29_1 2C_55S . =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD CO—2-Rn 12908_800 12900 129 R2D P<l> o o
29 R2D1 T29DP 80D T29DP T29 R2D N<1> 6 o4
— [— T29DP_80D T29DP 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 RPD C F_N<1..0> 64
- - — O—I29_2R0 T29DP 100D | T29DP T29_D2R _C P<0> o 8485
T28. 120 2x_DIELECTRIC ? 129 R0 T29DP_100D T29DP T29 D2R C N<O> 6 84 85
. - T29 2RI T29DP_100D T29DP T29 D2R C P<1> 6 84 85
T29 SPI Sl gnal COI’]St r al nt S g T29_DPRI T29DP_100D T29DP T29 D2R C N<1> 6 84 85
ALLON ROUTE = T29DP_100D T29DP T29DPA D2R1_AUXCH P s 85
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» : T?qr)P71 00D Too0p TZQDPA D2R1 AUXC.—' N o o
T29_SPI _55S =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD = To90p_g0D 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 g T29DP 80D T20DP DP_SDRVA M._R P<3..0> 64
" - — f T29DP_80D. T290P DP_SDRVA _M._R N<3. . 0> ”
T29._5M1 2x_DIELECTRIC ? [O—DE_SDRVA_ M _EVEN T29DP 80D T29DP DP_SDRVA M._P<2..0: 2> 6 84 95
H H DP_SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._N<2..0: 2> 5 84 95
T29/ DP Connector Signal Constraints S esmewan  [rewsn e DP SDRVA M. P<3..1:2> ..
ALLOW ROUTE = CO—D2SDRVA M _aDD T29DP 80D T29DP DP_SDRVA M. _N<3..1: 2> 64
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G?:’» : I')Piﬁl')?\/AiAlJXCH T?qr)piaor) 12000 u:’ Sm\/A AUXC." P o
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 T29DP DP_SDRVA_ AUXCH N 84
* = = = = = = 'EF [— T29DP_80D T20DP DP_SDRVA AUXCH C P a4
T29DP_100D 100_OHM DI FF|  =100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF Toa0p 80D S, DP SDRVA AUXCH C N -
[ T29DP 80D T20DP T29DPA M._P<3. . 0> 6 84 85
= T29DP 80D T29DP T29DPA M._N<3. . 0> 6 84 85
S - T29DP_80D. T290P T29DPA M._C P<3..0> a4 85
SPACI NG_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 VAEI G—ff _ : T?qr)piaor) To90p TZQDPA 'VL C '\K3 ] O> -
T29DP * =5x_DI ELECTRI C ? T29DP TOP, BOTTOM| =7x_DI ELECTRI C ? [— T29DP 80D T29DP DP_A EXT_AUXCH P 84 85
[ T29DP 80D T29DP DP_A EXT_AUXCH N 84 85
SOURCE: Bill Cornelius’s T29 Routing Notes 120 rore T2a0p_ 80D Tr00p T29 ROD P<2> _
D29 R T29DP_80D. T290P T29_R2D N<2>
D—I29 RDa T29DP_80D. T290P T29_R2D P<3>
O I29 RDa T29DP_80D. T290P T29_R2D N<3>
= T29DP_80D T29DP T29_R2D C F_P<3..2>
= T29DP 80D T29DP T29_R2D C F _N<3..2>
D129 2R T29DP_100D T290P T29_D2R C P<2>
—R29 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>
[ T29DP_100D T29DP T29DPB_D2R3_AUXCH P
= T29DP_100D T29DP T29DPB_D2R3_AUXCH N
i T29DP 80D T29DP 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 d dual t host
=t T290P 80D Toamp DP_SDRVB M._R N<3..0> y used on dual -por osts.
OB SDRVB M _EVEN T29DP_80D T290P DP_SDRVB_M__P<2. . 0: 2> o5
CO—D2_SDRVE M _EVEN T29DP 80D T29DP DP_SDRVB_M._N<2..0: 2> o5
O—DE_SDRVEM_ODD T29DP 80D T29DP DP_SDRVB_M._P<3. . 1: 2>
O SDRVB M _aDD T29DP 80D T29DP DP_SDRVB_M._N<3. . 1: 2>
O —DE_SDRVE_AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH P
[O—DE_SDRVE_AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH N
[ T29DP 80D T29DP DP_SDRVB_AUXCH C P
= T29DP 80D T29DP DP_SDRVB_AUXCH C N
[ T29DP 80D T29DP T29DPB_M._P<3. . 0>
= T29DP 80D T29DP T29DPB_M__N<3. . 0>
[— T29DP 80D T29DP T29DPB_ M._C P<3.. 0>
- T29DP 80D T29DP T29DPB_M._C N<3. . 0>
T29 1 C Net Properties = Toome aon | Toare 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 pispLayport | DP.T29SNKO_M._C P<3..0> 4451
[— DP_85D pispLayport | DP.T29SNKO_ M._C N<3. .0> 4351
[CO—DR_T29SNKO M DP_85D DisPLAYPORT | DP.T29SNKO M. P<3. . 0> .
[O—DB_T29SNKO_M DP_85D DisPLAYPORT | DP.T29SNKO M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C P 6 33 78
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C N 6 33 78
> 0_AUXCH DP_85D DisPLAYPORT | DP_T29SNKO_AUXCH P 63
> Q_AUXCH DP_85D pispLAYPorT | DP.T29SNKO_AUXCH N 6 33
[ DP_85D pispLayport | DP.T29SNK1 M. C P<3..0> 451
D DP_85D DISPLAYPORT | DP_T29SNK1 M. _C N<3..0> 4
CO—DR_T29SNKI M DP_85D DisPLAYPORT | DP.T29SNK1 M. P<3. . 0> .
[O—DR_T29SNK1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C P 6 33 78
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C N 6 33 78
[O—DB_T29SNK1_AUXCH DP_85D pispLAyporT | DP.T29SNK1 _AUXCH P 6 33
O—DR_T29SNK1_AUXCH DP_85D DL SPLAYPORT | DP_T29SNK1_AUXCH N 6 33
[ DP_85D DisplAYPORT | DP_T29SRC M._C P<3. . 0>
D DP_85D pspraypert | DPT29SRC ML_C N<3. . 0> . . .
= D 850 oL spLaveaer | DP._T29SRC_AUXCH C P Only used on hosts supporting T29 video-in
D DP_85D pispLAayport | DP.T29SRC AUXCH C N
D T29 12C 558 | T29 12C 12C T29_SCL 33 a7 84
[ T29 12C 558 | T29 12C 12C T29_SDA 33 a7 84 SYNCII ll\/LAtSTERbTZQ REF SYNC DATE=10/16/ 2010
O I29_SPl_aK T29 SPI_55S | T29 SpI T29_SPI _CLK 33 T29 CbnSt ral nt S
[O—I29 SPl_Mx T29_SPI_55S | T29_SPI T29_SPI _MOSI a3 D
[O—I29 SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO 33 d} App| e I nc.
O—29.SPl_CS | T29 SPI_55S | T29 SpI T29_SPI _CS_L a3 ®
[ T29DP 80D T29DP T29_R2D C P<3..0> 56 33 84 NOTI CE OF PROPRI ETARY PROPERTY:
= o e . somu e R SRR e
[— T29DP_100D T290P <3..0> 68 33 84
D T20DP 100D | T200P T29 D2R N<3..0> o a3 84 0 LgT“’?'O"‘;’;LgG;'E ?o’\éwu N CONFI DENCE 105 OF 132
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%NE M NI MUM LINE WDTH [ M NI MJUM 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

6 31 44 47 53 54

6 31 44 47 53 54

a4 a7 50

a4 a7 50

6 31 44 47 50 79

6 31 44 47 50 79

6 44 47 62 63

a4 47 100

a4 47 100

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> SMC_A_S3 | SMB_50S SMB SMBUS _SMC A S3_SCL
> SMC_ A S3 | SMB_50S SMB SMBUS _SMC A _S3_SDA
> SMC B SO | SMB_50S SMB SMBUS _SMC B _SO_SCL
. SMC B S0 | SMB 50S 1l svB | B, DA
> SMC 0 S0 | SMB_50S SMB SMBUS_SMC O0_SO_SCL
> SMC 0 S0 | SMB_50S SMB SMBUS _SMC O_SO0_SDA
> SMC._BSA_ |sMesos  [sww | SMBUS SMC BSA SCL 6 44 47 62 63
> SMC._BSA_ | SMB_50S SMB SMBUS_SMC BSA SDA
> SMC. | _ | SMB_50S SMB SMBUS_SMC MGMI'_ SCL
> SMC. | _ | SMB_50S SMB SMBUS_SMC MGMT_SDA
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—CHER Csl 1TOl_DI FEPAIR CHGR CSI _P
[— 1TO1_DI EEPAI R CHGR CSlI _N
O—CHR CsO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N

SYNC MASTER=K18 M._B

SYNC DATE=04/27/ 2010 A

TTILE

SMC Constraints

d} Appl e I nc.
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GDDR5 Frame Buffer Signal Constraints

N GDDR5 FB A Net Properties GDDR5 FB B Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE NET_TYPE
GDDR5_45R50SE « —50_OHM SE =50_OHM SE =50_OHM SE 12.7 WM =STANDARD =STANDARD ELECTRI CAL_CONSTRAINT_SET |  mrson sprane o ELECTRI CAL_CONSTRAI NT_SET | s on sprane B B0 CLK P
EB AQ QLK CGDDRS_80D GDDR5_C1LK EB_A0_CLK 75 76 EB_BO_CIK GDDRS_80D GDDR5_C1LK 75 77
GDDR5_45SE * —45_0HM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD g En_ A0 OLK P s ak | FB AO_CLK N 1576 g EB B0 QK GDORS_80D aes ax | FB BO CLK N 15 7
GDDR5_80D * =80_OHM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF [O—EBAL QK GDDR5_80D GDDRS_QL K FB A1l _ CLK P 576 CO—EBEBLOK GDDR5_80D GDDRS_QL K FB Bl _CLK P s 77
[OO—EBAL QK GDDRS_80D GDDRS_ ALK ES ﬁé ,(A:Lg N0 75 76 O—EBEBL OK GDDR5_80D GDDRS_ QLK ES % ,(A:Lg N0 s 77
CO—feacv | GOORS 45RS0SE | GDDRS CVD <8. . 0> 675 76 , B0 | GDDR5_45R50SE | GDDRS_CMD <8. . 0> 675 77
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT EB_A1_CMD GDDRS_45RS0SE | GDDRS._C\VD FB_Al A<8..0> o 75 76 [O—EBBL QD GDDR5_45RS0SE | GDDRS QMDD FB _Bl_A<8..0> 675 77
GDDR5_CLK * =5x_DI ELECTRI C 2 O—EBa on | cooRs 4sme0sEl Gors oo | FB AO_ABI L 67578 B0 | coprs_45R50SE | coprs_avp | FB_BO_ABI_L JR—
P — O—EBAa o | cooes 4smsosElcooes oo | FB AL ABI L 67576 O—EBBL QD GDhDRs 45R50SE | coprs avp | FB Bl ABI L s7s 7
-0 . “2x DIRLECTRI © ? OD—EBs o | cooRs 4smsosEcooes oo | FB A0 RAS L 778 _BO_ | cooRs_4srsose | aooes avn [ FB BO_RAS L 7
GDDRS5_DATA * =3x_DI ELECTRI C 2 DO—EBAa o | cooRs 4smsosEcoors oo | FB AL RAS L 570 [O—EBBL QWD GDORS_45RS0SE | coprs_avp | FB Bl RAS L .
p—— . 7% DIELECTRI C PR OB an [ cors asrsesElcrs aon [ FB AQ CAS L 7570 . BO_| | cooRs_asrsosE L copes oo | FB BO _CAS L s
— —— - O—EeAa o | GOORS 45RS50SE | GDDRS QWD FB Al_CAS L 5 76 CO—EBBL QWD GDDR5_45RS0SE | GDDRS_QMD. FB Bl1_CAS L s 7
Digital Video Signal Constraints —fasan oo smose oo o B0 VEL S ian pones_asksose | aooes_an— FB B0 VE e
_ oA on | GooRs 45RS0SE | GODRS 757 L B GDORS GDDRS 757
PHYSI CAL_RULE_SET LAYER &LE’A‘{{E%TE 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 oA VD | GDDRS 45R50SE | GDDRS_CMD EB_AO_CKE_ L 75 76 3_BO_¢ | GDDRS_45R50SE | GDDRS_CVD. EB_BO_CKE_L 75 77
— — — — A1 | GODRS_45RS0SE | GhDRS_QvD FB Al _CKE L 5 76 [O—EBEBL QD GDDR5_45RS0SE | GDDRS_QMD. FB Bl_CKE L 75 77
DP_85D * =85_CHM DI FF|  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF D_M_QD—D—EE'ALQD—M ot o | FB A0 CS L o P—p——" p——— eI .
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 Do—EBa o | cooes 4sesosE|coors oo [ FB AL CS L 576 [—FEBBL QD GDDR5_45R50SE | ahprs_avb | FB Bl _CS L 57
[O—EB_A0_EDD GDDRS_45SE GDDRS_EDC FB_AO_EDC<0> — [O—FEB_BO0_ED GDDR5_45SE coprs_EDc | FB_BO_EDC<0> 675 77
== == [®>—EB_A0_EDC] GDDRS_45SE GDDRS_EDC FB_AO_EDC<1> — [>—EB_B0_EnCI GDDRS_45SE coprs_Epc | FB_BO_EDC<1> 675 77
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 @ FFLA(LFDC? 7455': 7Fn(‘ FB AO Em<2> 75 76 @ FR?RO?FW 7455': 7Fn(‘ FB BO Em<2> o 75 77
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM | =4x_DI ELECTRI C ? > EB_AQ_EDC3 GDDRS_45SE coors_Enc | FB_AO_EDC<3> 575 76 [CT>—EB_B0_EDCa GDDR5_45SE coors_Enc | FB_BO_EDC<3> o757
— — — — > EB_Al_EDD GDDRS_45SE GDDRS_EDC FB_Al_EDC<0> 675 76 D> —EB_B1_EDD GDDR5_45SE CGDDR5_EDC FB_B1_EDC<0> 675 77
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM | =4x_DI ELECTRI C ? C>_EB_A1_EncH CDORS_45SE cooRs_Enc | FB_A1__EDC<1> R, Co>—EB-B1_EDC1 GDDR5_45SE conrs_enc | FB Bl EDC<1> 675 77
LVDS intra-pair matching 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—EFB AL EDG GDDR5_45SE GDDRS_EDC. FB _Al_EDC<3> 675 76 O—EBB1_EDC3 GDDR5_45SE GDDRS_EDC. FB Bl EDC<3> 675 77
DI splayPort AUX CH intra-pair matching should be 0.127nm  Max | ength 330.2nm chors pata | FB_AO_DBI _L<0> 67576 3 BO_DBI _| | GDDRS_45SF coors_pata | FB BO_DBI_L<0> 675 77
Max | ength of LVDS/DisplayPort/TVDS traces: 13 inches. coors_paTa | FB_AO_DBI _L<1> 67576 [ZD—EB_BO_ DAl L1 GDDR5_45SE coors_pata | FB BO_DBI_L<1> 675 77
SOURCE: Cal pel |a SFF DG Rev 1.5 (407364) and Fanily GPU DG 04202- 001-v04. GDDR5_DATA EE ﬁg g: I|:<§> 675 76 B_BO_DA GDDRS_DATA EE % g: I|:<§> 675 77
CGDDR5_DATA <3> 67576 GDDR5_DATA <3> 675 77
conrs_paTA | FB A1 _DBI _L<0> 675 76 cooRs pata | FB Bl DBl _L<0> o 75 77
EB A1 DBl 11 GDDR5_45SE chors pata | FB A1 _DBI_L<1> 675 76 chors pata | FB Bl _DBI_L<1> 75 77
C>—EBAL DRI 12 GDDR5_45SE chors pata | FB A1 DBl _L<2> 675 76 _DBI _| chors pata | FB_Bl1 DBl _L<2> 675 77
_A1_DBI_| | GDDRS_45SE copRs_DpATA | FB_ALl DBl _L<3> 675 76 [—EBB1 DRI 13 GDDR5_45SE coors_paTa | FB Bl DBl _L<3> P
[O—EB_A0_ WOl KO GDDR5_80D GDDRS_CMD FB_AO0_WCLK P<0> 67578 [O—EB_BO_ WO KO GDDR5_80D GDDRS_CMD FB _BO_WCLK P<0> 675 77
[O—EB_AQ_WOLKO GDDRS_80D GDDRS_C\VD FB_AO0_WCLK N<0O> 675 76 CO—EB_B0 WO KO GDDRS_80D GDDRS_C\VD FB_BO_WCLK N<0O> 675 77
[CO—EB_AQ_WOLKI GDDRS_80D GDDRS_C\VD EB_AO_WCLK P<1> 675 76 CO—EB_B0_ v K GDDRS_80D GDDRS_C\VD EB_BO_WCLK P<1> 675 77
[—EB_A0 wa K GDDR5_80D GDDRS_CMD FB_AO0_WCLK N<1> 675 76 CO—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—EBBL Wi Ko GDDRS_80D coprs_avp | FB Bl WCLK P<0> 675 77
[O—EBAL WL KO GDDRS_80D GDDRS_C\VD EB_A1_WCLK N<0O> 675 76 CO—EBB1 Wi KO GDDRS_80D GDDRS_C\VD EB_Bl1_WCLK N<O> 675 77
O—EBAL_vi K1 GDDR5_80D GDDRS_CMD FB_A1_WCLK P<1> — [O—FEB_B1_ QI Ki GDDRS_80D coprs_ovp | FB Bl WCLK P<1> 675 77
[O—EB_AL_ VO K] GDDRS_80D GDDRS_CMD FB_A1_WCLK N<1> 675 76 CO—EBBL v 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—EBBO DQBYTEO | GDDRS 45SE chors pata | FB_BO_DO<7. . 0> 675 77
[O—EB A0 DQBYTEL | GDORS 45SE chors _pata | FB_AO0_DQ<15. . 8> 675 76 CO—EBBODQEBYTEL | GDDRS 45SE chors_pata | FB_BO_DO<15. . 8> 6 75 77
[O—EB_A0_DQ BYTE? | GDDRS 45SE chors DatAa | FB_AO0_DQ<23. . 16> 6 75 76 CO—EB_B0_DQ BYTE? | GDDRS_45SE chors_pata | FB_BO_DO<23. . 16> 6 75 77
[O—EB A0 DQBYTER | GDORS 45SE coors_pata | FB_AQO_DO<31. . 24> - O EBBO DQBYTEZ | GhoRs 4ssE coors_pata | FB BO_DQ<31. . 24> 67577
[O—EBALDQEYTEQ | GDDRS 45SE copRs_DATA | FB_A1_DOX7. . 0> 675 76 CO—EBBIDQBYTED | GDDRS 45SE coors_paTa | FB_Bl_DOX7. . 0> P
[O—EB_AL_DQ BYTE1 | GDDRS_45SE chors DaTA | FB_A1_DQ<15. . 8> 675 76 CO—EBBLDQBYTEL | GDDRS 45SE chbrs paTA | FB_Bl_DQ<15. . 8> 6 75 77
[O—EBALDQEYTE2 | GRS 45SE copRs_DATA | FB_A1_DO<23. . 16> 675 76 CO—EBBLDQBYTE2 | GDDORS 45SE conrs_paTa | FB_Bl_DQ<23. . 16> P
[O—EBALDQEYTEZ | GDDRS 45SE coprs_pATA | FB_A1_DO<31. . 24> 675 76 CO—EBBIDQBYIER | GDDRS 45SE conrs_paTa | FB Bl _DQ<31. . 24> P
CO—EBABRESET CGDDR5_45R50SE | GDDRS_CMD FB_RESET L 75 76 77
MUXGFX Net Properties Wi stler Net Properties
ELECTRI CAL_CONSTRAI NT_SET Prrst caL sencino ELECTRI CAL_CONSTRAI NT_SET Prrs AL sencins
OD—L\Ds A QK LVDS 85D LVDS LVDS A CLK P 83 87 DU a KM K SION55S| QK SION GPU _CLK27M 78 70
[OD—Ls A dK LVDS 85D LVDS LVDS A CLK N 83 87 O—cRu a KoM QK SIONS5S| QK SLOW GPU_CLK100M 78 79
[O—L\VDS_A DATA LVDS 85D L\VDS LVDS A DATA P<2..0> 83 87 LS EGA QK LVDS_85D LVDS LVDS EG A CLK P 5 87
[O—L\DS A DATA LVDS_85D LVDS LVDS A DATA N<2..0> o o7 [O—LVDS EGA OK LVDS_85D LVDS LVDS EG A CLK N 15 57
D—LDs 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> ¢
OD—L\Ds B Ak LVDS_85D L\VDS LVDS B CLK N 83 87 O L\VDS_EG A_DATA LVDS 85D L\VDS LVDS EG A DATA N<2..0> 4
[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 o7 [CO—LVDS_EG A DATA3 LVDS_85D LVDS NC LVDS EG A DATA N<3> 4
LVDS _EG B_DATA LVDS 85D LVDS LVDS EG B DATA P<2..0> 4,4
[ LVDS_85D LVDS LVDS CONN A CLK F P 6 82 = ==05 -
= LVDS _EG B_DATA LVDS_85D LVDS LVDS_EG B _DATA N<2..0> 44
LVDS 85D LVDS LVDS CONN A CLK F N 6 82 = B =
[ m— = LVDS EG B DATA3 LVDS_85D L\VDS NC LVDS EG B DATA P<3> .+
= VDS 850 VDS LVDS_CONN B CLK F P o e = LVDS EG B DATA3 LVDS 850 L\VDS NC LVDS EG B DATA N<3>
D LVDS 85D LVDS LVDS CONN B CLK F_N 6 82 [ — =B t 870
D 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 DisPLAYPORT | DPEXTA ML_C N<3..0> 78 84
D LVDS 85D LVDS LVDS_CONN_A DATA P<2..0> s ss CO—De_AUX_CH DP_85D pispLaYPerT | DPEXTA AUXCH C P 03 84
o LVDS 85D LVDS LVDS CONN_A DATA N<2..0> 6525 f DP_85D pispLayport | DPEXTA AUXCH C N 83 84
D LVDS 85D LVDS LVDS_CONN B_CLK P 82 83 O—DeAUX CH DP_85D pspLayport | DPEG AUXCH P 8 78 83
[— LVDS 85D LVDS LVDS_CONN B_CLK N 82 83 [ DP_85D pspLayport | DPEG AUXCH N s 78 83
i LVDS 85D LVDS LVDS_CONN_B_DATA P<2..0> 6528
[ LVDS_85D LVDS LVDS CONN B DATA N<2..0> 6528
SYNC MAGTER=KOZ M.B SYNC_DATE=08/ 09/ 2010
i
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K91 Specific Net Properties K91 Specific Net Properties

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
— NET_TVPE NET_TYPE
SENSE_1TOL_55S * 11D FFPAIR =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 N 11D FFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R [ e 1000 - 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 CPUTHMENS D2 P
[ —sexseneepalR THERM 1T THERM s0
AUDI ODI FF * =1:1_DI FFPAIR 0.1 MM 0.1 MM 10 WM 0.1 MWM 0.1 MM [ — THERM 1TQL THERM CPUTHVENS D2 N 50
[ED—SeNsE D EEPAlR THERM1TOL THERM CPU THERMD P 950 [—PCLE CLKIOOM AP CIK PCIE 90D | QK POE PCl E_CLKI100M AP_CONN P ¢ s
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 (i THERML1TQI THERM CPU THERMD N s 50 D K PCE 90D | QK POE PCl E_ CLK100M AP_CONN N 6 31
i ' M 5 n O [O—sewse neeeae TeERM 1TCL TeERM GPUTHVENS D P s D 1TQl_ DI EEPAI CHGR CSI _R P .
sense . =2:1_sPAci NG P Fucar bk QeFew = ey 170N ey GPUTHVENS D N w0 = 1TOL_DLEEPAL CHGR CSI_R N o
e N o1 Ao P CPU_VCCSENSE D * G\D_P2MWM [ —sexseneepalr THERM 1TOL THERM GPU TDI ODE P 50 78 D 1TO1_DI EEPAI CHEGR CSO R P 40 63
— — [ THERM 1TOL THERM GPU TDI ODE N 50 78 [ 1TO1_Di EEPAL CHGR CSO R N 49 63
AUDI O * =2:1_SPACI NG ? [CO—SeMsEDiEERALR ENSE_1TOn ENSE VCCSASO_CS P 48 64 O (USB_EXTA) USE_ 85D use USB2 EXTA MUXED P a2
D ENSE_1TO1 ENSE VCCSASO_CS N a8 64 O (USB_EXTA) USB_85D UsB USB2 EXTA MUXED N a2
O —seMsE DiEepAlR ENSE_1TQ1 ENSE VCCSAI SNS R P a8 [O—(USB_EXTA) UsP_asn s UsSB2_LT1 P s a2
— [— ENSE_1TQL ENSE VCCSAI SNS R N a8 [ (UsB EXTA) s ssn usa USB2_LT1_N o a2
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT — CO—seMsEDEERAR ENSE_1TQ1 ENSE ISNS 1V5 S3 R P a8
I N B N o NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET [— ENSE_1TQ1 ENSE ISNS_1V5_S3_R N a8
oo S MLs - === [>—sese nieeene EnSE 170y enee CPUVCCI 0S0_CS P 19 60
_ ST a0 GOz = Ease_11n - CPUVCOI GS0_CS N 15 69
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
e D ENSE_1TQ1 ENSE CPUVCCI O SNS R N a8 o usP_asn s CONN _USB2 BT N s
ao B =STANDARD 2 NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET B LT2 P
i [O—seseneeas ENSE_1TCH EnsE GPUI SENS N w“ = e nen e US| .o
CLK_PCIE [eXs) * GND_P2MM [— ENSE_1TQ1 ENSE GPUI SENS P s D USB_8sD usa USB LT2 N 6 a2
— ENSE_DI EFPAI R ENSE 171 ENSE ISNS 1V5 S3 N a8 66
PCIE ao N @D_P2vM [ —
— ENSE_1TC1 ENSE ISNS 1V5 S3 P 48 66
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT e =
R SATA GND * G\D_P2MM CO—seMsEDEERAR ENSE_1TQ1 ENSE | SNS Al RPORT N o8
g I SNS_Al RPORT N
GND_P2MM 020 vm 1000 usB G\D * G\D_P2MM = ENSELTOL ENSE 55 [erz Y DI Q DI EEPAIR DI O EE oo} SSMe375L P s
- - ED—SeNse D eEpAlR ENSE_1TQ1 ENSE L SNS_Al RPORT_P 98
PWR_P2MM N 0.20 MM 1000 Vi LDl oDl EE Do SSMe375L N 5o
= CLK_PCIE SB_PORER * PWR_P2MM = ENSE_1TCM ENSE | SNS Al RPORT P o8 =
| | ! LD Q DI EEPAIR LD Dl EE. WsNe) SSMR375R P 59
== [ —sense D eepAlR ENSE_1TQ1 ENSE I SNS Al RPORT R N 100 D
T SATA SB_PONER * PWR_P2MM [merio DI Ol EE oo} SSMP375R N s
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET - - [ ENSE_1TQ1 ENSE I SNS Al RPORT R P 100 - - - SSVR3755 P
Vi LD Q DI EEPAIR LDl Ol EE e
T usB SB_PONER * PWR_P2MV = ENSE_DI EEPAI R ENSE_1TQ1 ENSE | SNS HDD N = 59
MEM_CLK GND * G\D_P2MM — - LDl oDl EE LD O SSMR375S N 59
— — = ENSE 1701 Ense | SNS HDD P =
MEM_CVD G\D * GND_P2MM CD—SENsEDEERAR ENSE_1TQ1 ENSE I SNS HDD R N 100
p— o N o Py ENSE_1TQ1 ENSE ISNS HDD R P 100
vem et bk o NM _ 5> —SeNsE DiEERALR ENSE_1TC1 ENSE I SNS LCDBKLT N
VEM DATA bk . G0 P2m NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = ENSE LIl ERSE LSNS LCDBKLT P
- - - o = - - - - SRS D —sesse o eren ENSE_1TQM EnsE I SNS ODD N OD—sekaur DI EEPAL R AUDLO SPKRCONN L_OUT P 659 60
i < P Lvos e - NP2 = ere 10y enee LSNS oD P = D EEPAIR ADQ SPKRCONN_L_QUT_N .
[O—seseneeea e ENSE_1TC1 ENSE ISNS ODD R N 100 D—sekaur DI EEPAL R AUDLO SPKRCONN R OUT_P 6 59 60
_ D ENSE_1TC1 ENSE I SNS CDD R P 100 D DI EEPAIR AUDL O SPKRCONN R _OQUT_N 659 60
PHYSI CAL_RULE_SET LAYER AFONRTE | M NMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP D —seseneepAlR ENSE 171 ENSE | SNS PP1VO_SOGPU P, o—sekaur DI EEPAI R AUDIL O SPKRCONN S QUT P 6 59 60
VEM 40S N 0.09 WM 100 ML = = ENSE_1TCH EnsE | SNS PP1VO_SOGPU N = 0l EEPALR 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 17N EnsE I SNS PP1VO SOGPU R N 100
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ENSE_DI EEPALR 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_DI EEPALR ENSE 100 ENSE PPLIVE SOGPUR P 100
USB_85D TOP 0.1 MW 500 M L - ENSE 1TOH ENSE PP1V8 SOGPU R N 100
OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE ENSE_DI FEPALR ENSE_1TQL ENSE PP1V5_S0GPU P [ LB 85D = USB_TPAD R P 52
CPU 27P4S BOTTOM 0.23 MM 100 ML - ENSE_1TQ1 ENSE PP1V5 SOGPU N D \LSE_850. s USB TPAD R N -
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ENSE_DI EEPALR ENSE 100 ENSE PPIVS SOGPUR P 100
e a1on Ense PP1V5 SOGPU R N 100
ENSE_ DI EEPAIR ENSE_1TQ1 ENSE CPU WP _| SNS1G P 49 68
ENSE_1TQ1 ENSE CPU MVP_| SNS1G N 49 o8 [ - B_PONER PP3V3 S5 857°%7%30780%2735°3435 %30 a0
ENSE_D FEPAIR ENSE_1TCH ENSE CPUL MVP_| SNS1G R P a0 = - o PP3V3_S0 T S
ENSE_1TQ1 ENSE CPU WP _1 SNS1G R N a9 D A PONER PP1V5_S3RS0 7862 B3 B4 b7 b6 B9
ENSE_DI EFPAI R ENSE_1TC1 ENSE I SNS HS OTHER P 49 G
ENSE_1TCH EnsE I SNS HS OTHER N w© J_
ENSE_DI EEPAI R ENSE_1TO1 ENSE I SNS HS GPU P a9 =
ENSE 171 ENSE I SNS_HS GPU N a9
ENSE_DI EEPAI R ENSE_1TO1 ENSE I SNS HS COMPUTI NG P a9
ENSE_1TO1 ENSE I SNS HS COMPUTI NG N a9
ENSE_ DI EEPAIR ENSE_1TQ1 ENSE CPU MVP_| SNS P 9
ENSE_17O1 ENSE CPU MVP_I SNS N »
Graphi cs , SATA Constrai nt Rel axati ons
Alternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff)
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE_SET
LVDS_85D BGA LVDS_85D
DP_85D BGA 100_DIFF_BGA
SATA_90D BGA 100_DIFF_BGA
- = LD Q DI EFPALR DI Ol EE WsNe) AUD LOL R P 56 59
CLK_PCI E_90D BGA 100_DI FF_BGA D
— — - - D DI Ol EE WsNe) AUD LOL R N 56 59
D LD Q DI EFPALR DI Ol EE WsNe) AD L L P 56 59
- - AD LR L N
Menory Constrai nt Rel axations O manmms - oo AD (@ R P e
SYNC MASTER=K18 M._B SYNC DATE=04/27/ 2010
[553 DI Ol EE WsNe) AUD L2 R N 56 59 r——
Al l ow 0.127 nm necks for >0.127 mmlines for ARD fanout. D —Anonerar Weresi=s o AUD SPKRAMP LIN P so H H H OO H
. 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 &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
_— D —Anoneear LDl oDl EE Do AUD SPKRAMP RIN P so D
VEM 72D BoTTOM 0.127 M 6.35 W = \orcoee ‘oo AUD SPKRAVP RIN N 5 Appl e Inc.
e [ LD Q DI EEPALR DI Ol EE WsNe) AUD_SPKRAMP_SUBI N P 59 ®
VEM 85D i orw 635 W e vorcrvee oo AUD_SPKRAMP_SUBI N N s
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K91 Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

D _UN| T GRO
BOARD LAYERS BOARD AREAS AP | OEREFER
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_PIMM « =DEFAULT ?
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP - N N core soace
- BGA_P2MM - =DEFAULT ? -
55_OHM SE TGP, BOTTOM Y 0.090 MM 0.090 MY =
- P072_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 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
- e 2X_DI ELECTRI C * 0. 140 mwm
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 B 0.15 M ? —
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 . 5X_DI ELECTRI C * 0.350 wW
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_OHMSE N Y 0.099 MM 0.099 MM =STANDARD =STANDARD =STANDARD
4:1_SPACI NG . 0.4 M 2
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 5:1_SPACI NG * 0.5 M 2
40_OHM_SE TGP, BOTTOM Y 0.165 MM 0.095 MV
40_CHM SE * Y 0.135 Mv 0.090 M =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
37_OHM SE TGP, BOTTOM Y 0.185 MM 0.095 MV
37_OHM SE * Y 0.155 Mv 0.090 M =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
27P4_CHM SE TOP, BOTTOM Y 0.310 MW 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 W 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 315041500, 15010 Y 0.154 M1 0.154 MM 0.200 M1 0.200 MM
72_OHM_DI FF ISL2, 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 ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 153, 1504, 1500, 15010 Y 0.105 M1 0.105 Mv 0.120 W1 0.120 W1
80_OHM DI FF 1SL2, 1SL11 Y 0.105 Mv 0.105 Mv 0.120 W1 0.120 W1
80_OHM DI FF TGP, BOTTOM Y 0.135 Mm 0.135 Mm 0.160 M1 0.160 MW
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 ISL2, 1SL11 Y 0.110 M 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 AGFONRSITE | 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 W 100_DI FF_BGA 1SL3, 1SL4 Y 0.075 Mv 0.075 Mv 0.125 W 0.125 W
90_OHM DI FF ISL2, 1SL11 Y 0.102 Mv 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 i s 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers.
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_CHM DI FF g N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM 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 W
PHYSI CAL_RULE_SET LAYER ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
110_OHM.DI FF g N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM.DI FF Isis, 1504, 19,1510 Y 0.065 M1 0.065 MV 0.2 W 0.2 WM
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 MW 0.330 MW
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