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BOM Vari ant s

Bar Code Labels / EEEE #' s

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
825- 7563 1 LABEL, L1 O K99 [ EEEE_DK9L] CRITI CAL EEEE: DKOL
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCL] CRITI CAL EEEE: DLCL
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCM CRITI CAL EEEE: DLCM
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCN] CRITI CAL EEEE: DLCN
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCP] CRITI CAL EEEE: DLCP
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCQ CRITI CAL EEEE: DLCQ
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCR] CRITI CAL EEEE: DLCR
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCT] CRITI CAL EEEE: DLCT
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCV] CRITI CAL EEEE: DLCV
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCW CRITI CAL EEEE: DLOW
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLCY] CRITI CAL EEEE: DLCY
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLDO] CRITI CAL EEEE: DLDO
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLD1] CRITI CAL EEEE: DLDL
825- 7563 . LABEL, L1 O K99 [ EEEE_DLD2] CRITI CAL EEEE: DLD2
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLDG] CRITI CAL EEEE: DLD3
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLD4] CRITI CAL EEEE: DLD4
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLD5] CRITI CAL EEEE: DLD5
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLDS] CRITI CAL EEEE: DLD6

BOM NUVMBER BOM NAME BOM OPTI ONS

639- 1808 PCBA, LB, K78 K78_CMNPTS, CPU: 1. 6GHZ, EEEE: DK9L, DDRS: HYNI X_2GB
639- 1989 PCBA, MLB, 1. 6GHZ, HY 4GB, K78 K78_CMNPTS, CPU: 1. 6GHZ, EEEE: DLOR, DDR3: HYNI X_4GB
639-1990 PCBA, MLB, 1. 6GHZ, SA 2GB, K78 K78_CMNPTS, CPUL 1. 6GHZ, EEEE: DLCT, DOR3: SAVBUNG 2GB
639-1999 PCBA, MLB, 1. 6GHZ, SA 4GB, K78 K78_CINPTS, CPU: 1. 6GZ, EEEE: DLDS, DORS: SAVEUNG 4GB
639-1987 PCBA, LB, 1. 6GHZ, M 2GB, K78 K78_CMNPTS, CPU: 1. 6G-Z, EEEE: DLGP, DORG: M GRON_2GB
639-1995 PCBA, MLB, 1. 6GHZ, EL 4GB, K78 K78_CMNPTS, CPU: 1. 6G-Z, EEEE: DLDL, DORG: ELPI DA_4GB
639- 1998 PCBA, MLB, 1. 5GHZ, HY 2GB, K78 K78_CMNPTS, CPU: 1. 5GHZ, EEEE: DLD4, DDRS: HYNI X_2GB
639-1991 PCBA, MLB, 1. 5GHZ, HY 4GB, K78 K78_CMNPTS, CPU: 1. 5GHZ, EEEE: DLCV, DDRS: HYNI X_4GB
639-1986 PCBA, MLB, 1. 5GHZ, SA 2GB, K78 K78_CMNPTS, CPU: 1. 5GHZ, EEEE: DLON, DOR3: SAVBUNG 2GB
639-1985 PCBA, MLB, 1. 5GHZ, SA 4GB, K78 K78_CMNPTS, CPU: 1. 5GHZ, EEEE: DLM DOR3: SAVBUNG 4GB
639-1992 PCBA, MLB, 1. 5GHZ, M 2GB, K78 K78_CMNPTS, CPU: 1. 5GZ, EEEE: DLOW DORS: M CRON_2GB
639-1993 PCBA, MLB, 1. 5GHZ, EL 4GB, K78 K78_CMNPTS, CPU: 1. 5GHZ, EEEE: DLCY, DORG: ELPI DA_4GB
639-1994 PCBA, MLB, 1. 4GHZ, HY 2GB, K78 K78_CWPTS, CPUL 1. 4GH, EEEE: DLDO, DORS: HYN X_2GB
639- 1988 PCBA, MLB, 1. 4GHZ, HY 4GB, K78 K78_CWPTS, CPUL 1. 4GHZ, EEEE: DLOQ, DORS: HYN X_4GB
639-1997 PCBA, MLB, 1. 4GHZ, SA 2GB, K78 K78_CMNPTS, CPU: 1. 4GZ, EEEE: DLDG, DORS: SAVEUNG 2GB
639-1984 PCBA, MLB, 1. 4GHZ, SA 4GB, K78 K78_CMNPTS, CPU: 1. 4GHZ, EEEE: DLCL, DOR3: SAVBUNG 4GB
639- 2000 PCBA, MLB, 1. 4GHZ, M 2GB, K78 K78_CMNPTS, CPU: 1. 4GHZ, EEEE: DLDS, DORG: M GRON_2GB
639-1996 PCBA, MLB, 1. 4GHZ, EL 4GB, K78 K78_CMNPTS, CPU: 1. 4GHZ, EEEE: DLD2, DORG: ELPI DA_4GB
085-2714 K78 M.B DEVELCPMENT BOM K78_DEVEL: ENG

607- 8084 CWN PTS, PCBA, M.B, K78 K78_COMVON

Sub- BOVs
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
085- 2714 1 K78 M.B DEVELCPMENT BOM DEVEL CRITI CAL DEVEL_BOM
607-8084 1 M PTS, PCBA, M.B, K78 oweTs CRITI CAL K78_QWNPTS
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K78 BOM GROUPS

BOM GROUP BOM OPTI ONS
K78_COMVON ALTERNATE, COMVON, K78_M SC, K78_DEBUG: ENG, K78_PROGPARTS, USBHUB_2513B, T29BST: Y, EDP
K78_M SC PCH: B3, CPUVEM_SO, HUB1_2NONREM HUB2_2NONREM T29: YES, SDRVI 2C: MCU, SDRV_PD, KB_BL

K78_PROGPARTS

BOOTROM_PROG, SMC_PROG, T29ROM PROG, T29MCU: PROG

K78_DEVEL: ENG

BKLT: ENG, BVON: ENG, XDP_CONN, XDP_CPU: BPM XDP_PCH, LPCPLUS, VREFVRGN, SOPGOCD_I SL, S3_SO_LED, VCCI O SNS_ENG Al RPCRTI SNS_ENG HODI SNS_ENG LCDBKLTI SNS_ENG

K78_DEVEL: PVT

LPCPLUS, XDP_CONN, XDP_PCH

K78_DEBUG ENG

DEVEL_BOM SMC_DEBUG_YES, XOP

K78_DEBUG PVT

DEVEL_BOM BKLT: PROD, BMON: PROD, SMC_DEBUG_YES, XDP, VREFMRGN_NOT

K78_DEBUG PROD

BKLT: PROD, BMON: PROD, SMC_DEBUG_YES, XDP, VREFMRGN_NOT, LPCPLUS, VOO O SNS_PROD, Al RPORTI SNS_PROD, HDDI SNS_PRCD, LCDBKLTI SNS_PRCD

DDR3: HYNI X_2GB

DRAM_CFQO: L, DRAM_CFGL: L, DRAM CFG2: L, DRAM_CFG3: L, DRAM_TYPE: HYNI X_2GB

DDR3: HYNI X_4GB

DRAM_CFQD: L, DRAM_CFGL: L, DRAM CFG2: H, DRAM_CFG3: L, DRAM_TYPE: HYNI X_4GB

DDR3: SAVBUNG _2GB

DRAM_CFQD: L, DRAM_CFGL: H, DRAM_CFG2: L, DRAM_CFG3: L, DRAM_TYPE: SAVBUNG 2GB

DDR3: SAVBUNG 4GB

DRAM_CFQD: L, DRAM_CFGL: H, DRAM_CFG2: H, DRAM_CFG3: L, DRAM_TYPE: SAVBUNG 4GB

DDR3: M CRON_2GB

DRAM_CFQO: H, DRAM_CFGL: L, DRAM_CFG2: L, DRAM_CFG3: L, DRAM_TYPE: M CRON_2GB

DDR3: ELPI DA_4GB

DRAM_CFQO: H, DRAM_CFGL: H, DRAM_CFG2: H, DRAM_CFG3: L, DRAM TYPE: ELPI DA_4GB

Progranmabl e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550550 1 EEPROM 32KBI T, 2X3GFN Us690 CRITI AL T29ROM BLANK
34170354 1 16, T29- RoM K78 3690 CRITI AL T29ROM PROG
33753997 1 1 VDU, 328, LPCL112A, 16KE/ 2KE, HVGFN2S w330 CRITI AL T29MEL BLANK
34170355 1 1, T29- WoU, K78 w9330 CRITI AL T29MEU: PROG
33850895 1 | C, SMC, RENESAS, HBS/ 2117RP, 9WMM TLP, HF U4900 CRI TI CAL SMC_BLANK.
34170350 1 1c s K78 w00 CRITI CAL svC_PROS
33550800 1 64 MBI SP1 SERAL DUAL 110 FLASH 8360, 8 Us100 CRITI AL BCOTROM BLANK
33550808 1 64 MBI SP1 SERAL DUAL 110 FLASH 8360, 8 Us100 CRITI AL BCOTROM BLANK
34170340 1 ICEFI ROM K21 K78 Us100 CRITI CAL BCOTROM PROS

Alternate Parts

PART NUMBER | ALTERNATE _FOR| BOM OPTI ON REF DES | COWENTS:

PART NUVBER
37650855 37650613 AL Diodes alt to Toshiba
37650977 37650859 ALL Diodes alt to Toshiba
37650972 37650612 ALL Rohm al t to Toshi ba
37750107 37750066 AL onsem alt to Semtech
13850676 13850691 AL Mirata alt to Sansung
37150679 37150652 AL NP alt to NP
13850671 13850673 AL Taiyo alt to Mrata
13850679 13850678 AL Murat a/ Samsung alt to Taiyo
35353312 35353055 AL NXP ALT TO PERI GOM
10450035 10450011 AL Panasonic alt to Cyntec
15251085 15251307 AL Toko alt to Cyntec
15251462 15251295 AL Toko alt to NEC inductor
12850333 12850294 AL sanyo alt to Sanyo/ Frederi ck
33754092 33754100 AL EARLY 1.5GZ CPU SAVPLES
33754093 33784101 AL EARLY 1.4GZ CPU SAVPLES
37650874 37650895 AL FDMD0202S al t to RIKO3EODNS
37651018 37650617 AL FOVB0349 al t to RIKO30SDPB
37650826 37650017 AL RIK03320PB alt to FOMS0355
514-0744 998- 3941 AL 0P connect or al t

DRAM CFG

VENDOR

CHART

CFG 1

CFG 0

HYNIX

SAVBUNG

M CRON

ELPI DA

EF

CFG 2

DIE REV

CFG 3

Mbdul e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754101 1 SNB, QAML, GB, J1, 1.6, 17W 2+2, 1. 1, 4M BGA uU1000 CRI TI CAL CPU: 1. 6GHZ
33784100 1 SNB, QAMR, GB, J1, 1.5, 17W 2+2, 1. 1, 4M BGA uU1000 CRI TI CAL CPU: 1. 5GHZ
33754099 1 SNB, QAMB, Q6. J1, 1. 4, 17W 2+2, 1. 05, 3M BGA u1000 CRI TI CAL CPU: 1. 4GHZ
33754098 1 SNB, QALV, G5, J1, 1. 3, 17W 2+2, 1. 05, 3M BGA u1000 CRI TI CAL CPU: 1. 3GHZ
33754080 1 COUGAR POI NT, SLHAG PRQ. BDB2QS67 u1800 CRI TI CAL PCH B2
33754091 1 COUGAR POl NT, B3, SLJ4K, PRQ BDB2QS67 u1800 CRI TI CAL PCH B3
33880976 1 1 C, T29, FCBGA, PRQ 8x9MWM u3600 CRI TI CAL T29: YES
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, T- DI E, HYNI X U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, T- DI E, HYNI X U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FGBA, T- DI E, HYNI X U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350585 4 | C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, T- DI E, HYNI X U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_2GB
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, B- DI E, HYNI X U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, B- DI E, HYNI X U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FGBA, B- DI E, HYNI X U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: HYNI X_4GB jr—
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, B- DI E, HYNI X U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG U3000, U3010, U3020, U3030 CRITI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FGBA, G- DI E, SAVEUNG U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1'C, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1C, SDRAM 2GBI T, DDRS- 1333, 78P FGBA, D- DI E, SAVBUNG U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350590 4 1/C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, VG8A- D, M CRON 12900, U2910, U2920, U2930 ORI TI CAL DRAM_TYPE: M CRON_2GB
33350590 4 1/C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, VG8A- D, M CRON U3000, U3010, U3020, U3030 ORI TI CAL DRAM_TYPE: M CRON_2GB
333S0590 4 1 C, SDRAM 1GBI T, DDR3- 1333, 78P FGBA, V68A- D, M CRON U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: M CRON_2GB
333S0590 4 1 C, SDRAM 1GBI T, DDR3- 1333, 78P FBGA, V68A- D, M CRON U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: M CRON_2GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, C- DI E, ELPI DA U2900, U2910, U2920, U2930 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, C- DI E, ELPI DA U3000, U3010, U3020, U3030 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FGBA, C- DI E, ELPI DA U3100, U3110, U3120, U3130 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
33350589 4 1 C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, C- DI E, ELPI DA U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: ELPI DA_4GB
607- 6811 1 ASSENBLY, SUBASSY, PCBA, HALL EFFECT, K99 16955 ORI TI CAL
35382929 1 1C, 1 SL6259, BATCHARGER, 3% 4CAMM QFN28. u7000 CRITI CAL

4GB
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Functi onal

J4001: AirPort / BT Connector
FUNC_TEST
[ IRE PP3V3 WAN F (Need 6 TPs) 36
[ TRUE WFI_EVENT L 36 40
- TRE PCE AP R2D N 26 69
fa— TRE PCIE AP R2D P 16 69
[ IRE PCl E_CLK100M AP_N 16 36
[ IRE PCl E_CLK100M AP P 16 36
[ IRE USB BT P 24 36
D IRUE USB BT N 24 36
[ TRUE PCIE AP 2R P 16 36
[ TRUE PCIE AP 2R N 16 36
D IRUE PCl E WAKE L 17 36
[ TRUE AP_RESET CONN L 36
= TRE AP_CLKREQ O L 3
- TRE =PP3V3 S3 BT .
(Need to add 8 GND TPs)
J4501: SATA SSD Connect or
FUNC_TEST
[ . PP3V3 SO HDD R (Need 5 TPs)
- TRE SATA HDD D2R C P 27 68
= TRE SATA HDD D2R C N 27 68
= TRE SATA HDD R2D N 27 68
- TRE SATA HDD R2D P 27 68
HDD. TEI 37
D IRUE SMC HDD TEMP CTL CONN 37
(Need to add 6 GND TPs)
J4700: LI O Connector
FUNC_TEST
[ IRE =PP3V42 G3H ONEW RE 7 3
- TRE =PP3V3 SO AUDI O 7 3
= TRE =PP3V3RIV5_SO_AUDI O 7 3
= TRE SYS ONEW RE 39 40
- TRE SMC BC ACOK 39 40
[ IRE =USB_PWR EN 38 39
[ TRE =12C LI O SDA 20 43
= TRE =12C LIO SCL 20 43
- TRE =12C M KEY SCL 30 a3
[ IRUE =12C M KEY_SDA 39 43
= TRE AUD | PHS SW TCH EN 10 39
[ TRUE AUD | P_PERI PHERAL DET 18 39
= TRE AUD 1 2C INT L 18 30
= TRE AUD GPI O 3 39 50
- TRE SPKRAMP | NR N 0 50
[ IRE SPKRAMP_| NR P 39 50
D IRUE USB EXTD N 24 39
[ IRE USB EXTD P 24 39
= TRE USB_CAMVERA N 10 39
=t TRE USB_CAMERA P 18 39
fa TRE HDA_SDOUT 16 39
[ TRUE HDA BIT CLK 16 39
- TRE HDA SDI NO 16 30
[ TRUE USB EXTD OC L 24 39
= TRE HDA RST L 16 30
- TRE HDA SYNC 16 30
(Need to add 5 GND TPs)
runctest  J5715: KB BKLT Connect or
o—me KBDLED FB 28
O—me KBDLED ANCDE s
(Need to add 2 GND TPs)
runc test  J6955: HALL EFFECT Connect or
D IRUE SMC LID R 51
o m= =PP3V42 G3H HALL .
J5100: LPC+SPI Connect or
FUNC_TEST
[ IRE =PP3V3_S5_LPCPLUS 7 a2
- TRE =PP5V_SO_LPCPLUS 74
=t IRLE LPC AD<3..0> 16 40
[ TRUE SPI_ALT MOSI P
- TRE SPL_ALT M SO w2
= TRE LPC FRAME L 16 40
=t IRLE PM CLKRUN L 17 40
- TRE SMC TVB 10 a1
= TRE LPCPLUS RESET L 2 a2
- TRE SMC_TDO 10 a1
fa— TRE SMC TRST L 0 a2
=t TRE SMC_MDL 0 a2
[ IRE SMC TX L 38 40
= TRE LPC CLK33M LPCPLUS 25 42
= TRE SPI ROM USE_M.B 10 a2
- TRE SPI_ALT OLK w2
[ TRUE SPI_ALT CS L P
= RE LPC SERI RQ 16 40
- TRE LPC PVWRDWN L 17 a0
= IRUE SMC TDI a0 a1
- TRE SMC TCK 10 a1
fa— TRE SMC_RESET L w0
=t TRE SMC_NM 0 a2
- TRE SMC RX L a8 40
= TRE LPCPLUS GPI O 19 42

(Need to add 6 GND TPs)

a2 69

a2 52

a1 a2

Test

Poi nt

S

J5600: Fan Connector

FUNC_TEST
[ TRE =PP5V_SO_FAN
[ — IRUE FAN RT_TACH
- TRE FAN RT _PWM
(Need to add 1 G\D TP)
J5700: | PD Fl ex Connect or
e S il SMC PME S4 WAKE L
: IRUE PP5V_TPAD FILT
: IRUE =PP3V42 G3H TPAD
[ IRUE PP3V3 TPAD CONN
: IRUE USB TPAD CONN P
: IRUE USB TPAD CONN N
D IRE =12C TPAD_SDA
: IRUE =1 2C TPAD SCL
o TRE SMC_ONOFF L
D TRUE SMC LID
: IRUE SMC TPAD RST L
(Need to add 5 GND TPs)
J6900: DC-In Connector
FUNC_TEST
[ TRE =PP18V5 DCI N CONN
- TRE =PP5V_S3 LI O CONN
(Need to add 5 GND TPs)
J6903: Speaker Connect or
FUNC_TEST
[ TRE SPKRAVP_R P_OUT
- TRE SPKRAMP R N OUT
(Need to add 3 GND TPs)
J6950: Battery Connector
FUNC_TEST
[ TRE PPVBAT G3H CONN
- TRE =SMBUS BATT_SCL
- TRE =SMBUS BATT SDA
: IRUE SYS DETECT L
(Need to add 4 GND TPs near
J6950 and 1 for shield)
J9000: Internal DP Connector
FUNC_TEST
[ IRUE PPVOUT SW LCDBKLT
- TRE PP3V3 SW LCD
- TRE 12C TCON SDA R
[ — IRUE LED RETURN 6
: IRUE LED RETURN 5
: IRUE LED RETURN 4
[ — IRUE LED RETURN 3
: IRUE LED RETURN 2
: IRUE LED RETURN 1
: IRUE DP_I NT_HPD CONN
- TRE DP [ NT_AUX CH C N
D TRE DP INT_ AUX CH C P
- IRE DP INT_ M._F P<0>
- IRE DP INT M._FE N<O>
- TRE DP_INT M_FE P<1>
- TRE DP INT M._F N<1>
o TRE 12C TCON SCL R
(Need to add 5 GND TPs)
M sc Voltages & Control Signals
FUNC_TEST
[ TRE PPBUS G3H
- TRE PPVI N _SW T29BST
D TRE PPBUS S5 HS COMPUTI NG | SNS
- TRE PPDCI N G3H
- TRE PP3V42 G3H
D IRE PPVRTC G3H
- TRE PP5V_S5
- TRE PP5V_SUS
- TRE PP3V3 S5
- TRE PP3V3_SUS
D TRE PP3V3 S3
it TRE PP1V8 SO
- TRE PP3V3 SO
D TRE PP1V5_S3
- TRE PP1V5_S3RSO
- TRE PP1V5_SO
D IRE PP1V05_S0
- TRE PPVTTDDR S3
- TRE PPOV75 SO DDRVIT
- TRE PPVCCSA SO_CPU
- TRE PP1V05_SUS
D TRE PP15V_T29
it TRE PP3V3 T29
- TRE PP1VO5_T29
D TRE PP1V0O5 SO PCH VCCADPLL
- TRE PPVCORE SO_CPU
- TRE PPVCORE SO_AXG
- IRE PP1V5_S3_CPU VCCDO
- TRE PP1V05_SO_CPU VCCPQE
- TRE PP1V8 SO CPU VCCPLL R

a7

a7

40 41 48

as

48
a8 73

a8 73

43 a8

43 48

40 41 a8
40 41 48 51

a1 a8

(Need 4 TPs)
(Need 3 TPs)

50 51 73

50 51 73

5152 (Need 4 TPs)

43 51

43 51

(Need 2 TPs)
o (Need 2 TPs)

62 65
62 65
62 65
62 65
62 65

62 65

62 69
62 69
62 69
62 69
62 69

62 69

7 (Need to add 27 GND TPs)

No_TEST

NO TEST Net s

NC EDP TXP<0, 3> e — TP EDP TX P<0..3> .
NG EDP TXN<O, . 3> e — TP EDP TX N<0..3> .
NC DR AP e — TP EDP AX P
NC EDP_AUXN e — TP EDP AX N
NC EE;L;;@NDA e — TP CPU THERVDA
NC EEBPALéE:TTENDc e — TP CPU THERMX
I\Nl‘(EKE(EBPALSJE;RTSRV‘ER3O. 45> e — TP CPU RSVD<30..45>
NC CPU RSVD<8. . 27> e — TP CPU RSVD<8..27>
NC PEG RPD CP<15.. 4> TRE — =PEG R2D C P<15..4> .
I\NSKEPEEAEEE?RI‘)E CN<15. . 4> e — =PEG R2D C N<15..4> o
NC PEG DPRP<15. . 4> TRe — =PEG D2R P<15.. 4> N
NC EEQ D2RN<15. . 4> TRE = =PEG D2R N<15. . 4> o

MAKE_BASE=TRUE

TP_PCl E_CLK10OM PEAN

POE

CLK100M PE4N

TP_PCl E_CLK10OM PEAP

WAKE_BASE=TRUE

PO E

CLK100M PE4P.

16 _TP_PCIE CLKI0OM PESN

WAKE_BASE=TRUE

PO E

CLK100M PESN

16 _TP_PCIE CLKIOOM PESP

WAKE_BASE=TRUE

PO E

CLK100M PESP.

16 _TP_PCIE CLKI0OM PE6N

WAKE_BASE=TRUE

PO E

CLK100M PEGN

16 _TP_PCIE CLKIOOM PEGP

WAKE_BASE=TRUE

POE

COLK100M PEGP.

16 _TP_PCIE CLKI0OM PE7N

WAKE_BASE=TRUE

PO E

CLK100M PE7N

16 _TP_PCIE CLK10OM PE7P

WAKE_BASE=TRUE

POE

CLK100M PE7P.

NC
NC
NC
NC
NC
NC
NC
IRE NC
TP _CRT 1 G BLUE IRE NC CRT 1 G BLUE o o o1 s MAKE_BASE-TRUE - N
WAKE_BASE-TRUE SOC, IRE PSOC P1
TP_CRT |G GREEN IRE NC CRT | G GREEN WAKE_BASE-TRUE
NAKE BASE=TRUE 16 TP_SATA B _D2RN IRE NC SATA B D2RN
TP _CRT 1 G RED IRE NC CRT | G RED MAKE_BASE=TRUE
NAKE BASE=TRUE 16 TP_SATA B D2RP IRE NC SATA B D2RP.
VRKE_BASETRUE
16 __ TP SATA B RPD ON BE_ NC _SATA B R2D ON
TP _CRT 1 G DDC CLK IRE. NC CRT |G DDC LK TP SATA B ROD CP MAKE_BASE=TRUE NC_SATA B R2D CP
VRKE_BASETRUE —_
TP _CRT | G DDC DATA IRE NC CRT | G DDC DATA e ——  MAKE_BASE=TRUE
NAKE BASE-TRUE 16 TP_SATA D _D2RN p— NC SATA D _D2RN
TP_SATA D D2RP g SETRE NC_SA]
16 e TA D D2RP
TP _CRT | G HSYNC — IRE NC CRT | G HSYNC MAKE_BASE=TRUE
T MAKE_BASE=TRUE 16 TP _SATA D R2D CN IRE. NC_SATA D R2D ON.
TP _CRT 1 G VSYNC — IRE NC CRT | G VSYNC MAKE_BASE=TRUE
T MAKE_BASE=TRUE 16 TP_SATA D R2D CP IRE NC_SATA D R2D CP.
VRKE_BASETRUE
TP_SATA E _D2RN RUE NC SATA E_D2RN
TP _LVDS |G CTRL_CLK — IRE NC LVDS 1 G CTRL_CLK e MAKE_BASE=TRUE
= - TP_SATA E D2RP IRE
TP_LVDS | G CTRL_DATA MAKEBASETRE | e | @ CTRL DATA 16 e NC SATA E D2RP
T MAKE_BASE=TRUE 16 TP _SATA E R2D CN BUE NC_SATA E_R2D ON.
TP_PCH LVDS VBG — e NC_PCH LVDS VBG NPKE_ BASETRE
= MAKE_BASE=TRUE 16 TP _SATA E R2D CP _ NC SATA E R2D CP.
R BASETTRE
16 TP_SATA F_D2RN NC SATA F_D2RN
TP_HDA SDI NI NC HDA SDI NL 16 __TP SATA F D2RP e eeeTRE NC SATA F D2RP
TP_HDA SDI N2 NC HDA SDI N2 16 __TP SATA F_R2D ON Pl NC SATA F_R2D ON
TP_HDA SDI N3 MAKE_BASE=TRUE
NC_HDA SDI N3 16 __TP_SATA F R2D CP IRE NC SATA F_RPD CP
RKE_BASETRUE
IP PCl _PME L NC POl _PME L
TP _PCl _CLK33M QUT3 NC PCI_CLK33M OUT3
TP_PCH TP18 — 1me NC_PCH TP18
e
TP _PCH TP17 _— NC PCH TP17
— iR
TP_PCH TP16 I PCH_TP1
TP CLINK OLK — mE NC CLINK OLK Trfemree=Troe e £
—_— - TP _PCH TP15 — NC _PCH TP15
TP_CLINK DATA — meseTRE NC CLINK_DATA =
= = TP_PCH TP14 — PCH
TP _CLINK RESET L EEEETRE NC CLINK RESET L %7NE:THE e —
= MAKE_BASE=TRUE TP _PCH TP13 Y%E NC PCH TP13
TRSE=TRE
TP _PCIE CLK100M PEBN — mE NC PCI E CLK100M PEBN TP _PCH TP12 IRE NC _PCH TP12
— e BAsETRE —emeeTe
TP _PCIE CLK100M PEBP — IRE NC PClE_CLK100M PEBP
= WAKE_BASETRE
TP_PCH TP10 TaE NC PCH TP10
e
TP_PCH TP9 NC _PCH TP9
s
TP _PCH TP8 _— NC _PCH_TP
=TT B
TP_PCH TP7. 1mE NC_PCH TP7
e
TP_PCH TP6 NC _PCH_TP
= meTrE e
TP_PCH TPS —_— I NC _PCH TPS
— =T
TP_PCH TP4 NC PCH TP4
e
TP _PCH TP3 NC _PCH TP3
—SE=TOE
TP_PCH TP2 — NC _PCH TP2
— =T
TP_PCH TPL — e NC PCH TPL
s
IRE. PCH VSS NCTF<15>
me PCH VSS NCTE<1> o D o
=== PCH_VSS NCTF<17> 69
E—== PCH_VSS NCTF<2> 69
IRUE PCH Vs NCTF<19>
=== PCH VSS NCTE<5> 60 = °ee
D= PCH VSS NCTF<19> 6 69
IRE. PCH VSS NCTF<21>
=== PCH VSS NCTF<9> o == 0
IRE. PCH _VSS NCTF<25>
CD—== PCH_VSS NCTF<11> 60 = 60
== PCH_VSS NCTF<27> 69
C—== PCH_VSS NCTF<12> 69
D= PCH_VSS NCTF<29> 60
17 TP_SDVO TVCLKI NN — IRE NC _SDVO _TVCLKI NN
17 TP_SDVO TVCLKI NP Lottt NC_SDVO_TVCLKI NP
VRKE_BASETRUE
17 TP_SDVO STALLN — IRE NC _SDVO STALLN
_— = TP LVDS IG B KN —
17 TP_SDVO STALLP :’:.KE’NE e NC SDVO STALLP. 8 o LS UGB G
=== MAKE_BASE=TRUE 8 TP LVDS |G B CLKP LVDS |G B CLKP
17 TP_SDVO | NTN — IRE NC _SDVO | NTN TP _LVDS | G BKL PWW el LVDS | G BKL PWM
17 TP_SDVO | NTP —_— :’:nf’NE:THE NC _SDVO | NTP.
— e BAsETRE
SMC BS ALRT L NC SMC BS ALRT L
T EASE=TROE
23 _TP_XDP_PCH OBSFN A<O.. 1> IRE NC TP _XDP_PCH OBSFN A<O..1>
J—— N B0, 1o D e N B0, 1o ISYNC MASTER=(K99_M.B) SYNC_DATE=(02/ 16/ 2010)
VRKE_BASETRUE
23 _TP_XDPPCH HOOK2 IRE NC _TP_XDPPCH HOOK2 H
i pv— T 1 et oo Functional Test / No Test
23 _TP_XDP_PCH OBSFN D<0.. 1> TESETE NG TP XDP_PCH OBSFN D<0. . 1> '-' 71
VRKE_BASETRUE -
T N TP 0P PO oo Appl e Inc.
VRKE_BASETRUE RsEeN
23 _TP_XDP PCH HOOK! IRUE NC TP _XDP_PCH HOOKE ®
ST 2.5.0
16 _TP_PCH GPI 064 CLKOQUTFLEXO — me NC PCH GPI 054 CLKOUTFLEXO NOTI CE OF PROPRI ETARY PROPERTY:
VRKE_BASETRUE
16 _TP_PCH GPI 065 CLKOUTFLEX1 IRE NC _PCH GPl 065 CLKOUTFLEX1 EHE L{WTIDO\‘ ggT\r&Alc)l;jERpl—Emgl N | S THE
VAKE_ BASE-TRUE ROP| ARY PLE COVPI
16 TP PCH GPI C66_CLKQUTFLEX? — me NC_PCH GPI 066 CLKOUTFLEX2 R POELaER ACRERS T8 THE FoLLow NG N
16 _TP_PCH GPI 067 CLKOUTFLEX3 T WAKEBASETTRE |\ by GPl 057 CLKOUTFLEXS | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 7 OF 109
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"G3Hot" (Al ways-Present) Rails 3.3V Rails
= = — PP
E— = S o TR Bl G 1S
VK Shst2TRvE L — =PP3V3 S5 XOP
— =PPBUS SO LCDBKLT 65 — =PP3V3 SO P3V3SOFET
=PPBUS SO VSENSE s — =PP3V3 S3 P3V3S3FET
=PPVI N SW T29BST 8 a5 =PP3V3 S5 CPU VCCDDR
as ¢ [PPVIN SW T29BST Vo =PPVIN S5 HS COVPUTING ISNS R s =PP3V3_S4_SMC
VOLTAGE=12. 8V

as =PPVI N S5 HS COVPUTI NG | SNS

=PPVI N S5 P5VP3V3

p— PPBUS S5 HS COVPUTI NG | SNS

51 6 _=PP18V5 DCI N CONN

s _=PP3V42 G3H REG

=PPDCI N_S5 VSENSE

p— PP3V42 G3H

25 _=PPVRTC G3 OUT

=PP3V3 S5 LPCPLUS

=PP3V3_S5_SMC

=PP3V42 G3H HALL

=PP3V42 G3H CHGR

——
— =PP3Vv42 G3H PWRCTL

—— =PP3V42 G3H SMBUS SMC BSA

=PP3V42 G3H SMCUSBMUX

p——Povas GoH SVBUS SMe BoA

—  =PP3V42 G3H TPAD

——
=PPVI N S5 SMCVREF

- —
— =PPVBAT G3 SYSCLK
—— =PP3V42 GBH ONEWRE

—_— PPVRTC G3H

54 _=PP5V_S5 LDO

— M N_LINE_W DTH=0. 2 MM

N_NECK_W DTH=0. 2 MM

— =PPVRTC G3 PCH

5V Rails
— PP5V_S5

60 _=PP5V_SUS FET

— M N_LINE_WDTH=0. 5 MM
M N_NECK_W DTH=0. 2 MM

VOLTAGE=5V

MAKE_BASE=TRUE

=PP5V_S5 P1V5DDRFET

=PP5V_S5 P5VSUSFET

=PP5V_S5 TPAD

—_— PP5V_SUS

s _=PP5V_S3 REG

— M N_LI NE_W DTH=0. 50NMM
M N_NECK_W DTH=0. 20MM

— =PP5V _SUS PCH

—_— PP5V_S3

s _=PP5V_SO_FET

— M N_LINE_W DTH=0. 5 nm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=5V.
MAKE_BASE=TRUE

=PP5V_S3 AUDI O AMP

=PP5V_S3_DDRREG

=PP5V_S3 MEMRESET

=PP5V_S3_P5VSOFET

=PP5V_S3 RTUSB

=PP5V_S3 LI O CONN

— PP5V_SO

— M N_LT NE_W DTH=0.
N_NECK_W DTH=0

VOLTAGE=5V.

MAKE_BASE=TRUE

v
2w

— =PP5V_SO BKL
— =PP5V_S0_CPUI WP

— =PP5V S0 CPUVCCI 050

——
=PP5V_S0 FAN

— =PP5V_S0 | PCPIUS
=PP5V_SO VCCSA

=PP5V_S0_PCH

—— =PP5V_SO VNMON

——
=PP5V_S0_KBDLED

54

16 17 20

60

60

60

=PP3V3 SUS FET —

=PP3V3 S5 LCD

=PP3V3 S5 PCH

=PP3V3_S5_PCHPWRGD

=PP3V3 S5 SMCBATLOW

=PP3V3 S5 ROM

=PP3V3 S5 USB RESET

——
— =PP3V3 S5 PCH VCCDSW

=PP3V3 S5 SYSCLK

p——PP3VS oo PCH VOCIOW

=PP3V3 S5 VMON

=PP3V3 S5 PWRCTL

=PP3V3_S5_PCH VCC SPI

=PP3V3 S5 P3V3SUSFET

=PP3V3 S5 TPAD

=PP3V3_S4 DPAPWRSW

PP3V3 SUS

=PP3V3 S3 FET —

M N_LINE W DTH=0. 50MM _ VOLTAGE=3. 3V
M N_NECK_W DTH=0. 20MM  MAKE_BASE=TRUE

=PP3V3 SUS PCH VCCSUS USB

— =PP3V3 SUS PCH VCCSUS GPI O

=PP3V3 SUS PCH VCCSUS
=PP3V3 SUS GPI O

p——PeSVS oSUb POH VOO

=PP3V3_SUS_PCH

=PP3V3 SUS PWRCTL

=PP3V3 SUS P1VO5SUSLDO

=PP3V3_SUS_SMC

PP3V3 S3

=PP3V3 SO FET —

M N_LINE W DTH=0. 50MM  VOLTAGE=3. 3V
M N_NECK_W DTH=0. 20MV MAKE_BASE=TRUE

— =PP3V3 S3 BT

— =PP3V3 S3 MEMRESET

— =PP3V3 S3 SMBUS SMC A S3

=PP3V3 S3 SMBUS SMC MGMI

p——PE3Vs S SVBLLS SMe A S8

HUB

USB RESET

VREFMNRGN

W.AN

W.ANI SNS

BMON | SNS

PCH GPI O

=PP3V3 S3 1V5S3| SNS

=PP3V3 S3 DBGLEDS

PP3V3 SO

M N_LINE_W DTH=0. 5 VOLTAGE=3. 3V
M NN

=PP3V3 SO0 CPUVCCI O SNS

MV
\_NECK_W DTH=0. 20MM  MAKE_BASE=TRUE

=PP3V3 SO AUDI O

=PP3V3 SO BKL VDDI O

— =PP3V3 SO HS COVPUTING | SNS
— =PP3V3 SO CPUTHVBENS

P3V3 SO _DP DDC

=PP3V3 S0 FAN

=PP3V3 SO P3V3T29FET

=PP3V3_S0_P1V8S0

=PP3V3 S0 PCH

=PP3V3 SO PCH GPI O

=PP3V3 SO PCH VCC3 3 CLK

=PP3V3_S0_PCH VCC3_3_GPI O

=PP3V3 SO PCH VCC3 3 HVCMOS

=PP3V3 SO PCH VCC3 3 PCl

=PP3V3_S0_PCH VCC3 3_SATA

=PP3V3 SO PCH VCCADAC

=PP3V3 SO PCH STRAPS

=PP3V3 SO PWRCTL

=PP3V3 SO RSTBUF

=PP3V3 SO SB PM

=PP3V3 SO SMBUS PCH

=PP3V3 SO SMBUS SMC 0 SO

=PP3V3_S0_SMBUS SMC B SO

=PP3V3 SO _SMC

=PP3V3_S0_HDD

=PP3V3 SO P1V5S0

=PP3V3 SO T29PWRCTL

=PP3V3 SO DPSDRVA

=PP3V3 SO P1V05S0LDO

=PP3V3 SO0 | MVPI SNS

=PP3V3 S0 XDP

=PP3V3_S0_T2912C

=PP3V3 S0 BKLTI SNS

=PP3V3 SO SYSCLKGEN

16 17 18 19

as

as

18 19

as

16 17 19

1.8v/1.5V/1.2V/1.05V Rails

s _=PP1V8 SO REG —

PP1V8 SO

2A max supply

ss _=PPDDR S3 REG —

M N_LINE_WDTH=0. 5 MM
M N_NECK_W DTH=0. 2 MM
VOLTA v

MAKE_BASE=TRUE
=PP1V8 SO CPU VCCPLL

=PP1V8 SO PCH VCC DFTERM

=PP1V8_S0_P1V0O5S0LDO

=PP1V8R1V5 SO PCH VCCVRM

=PPVDDI O SO SBCLK

=PP1V8 SO P1V5S0

PP1V5 S3

o0 _=PP1V5 S3RSO FET =

M N_LT NE_W DTF=0. 8 WM

MEMRESET

MEM A

MEM B

P1V5S3RS0 FET

ODRREG LDO

PP1V5_ S3RS0O

s _=PP1V5 SO REG —

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=L. 5V
MAKE_BASE=TRUE

=PP1V5 S3 CPU VCCDDR

=PP1V5_S3RSO_VMON

PP1V5 SO

ss 31 _=PPVIT_S3 DDR BUE —

=PP3V3R1V5 S0 AUDI O

=PP3V3R1V5 S0 PCH VCCSUSHDA

PPVTTDDR _S3

ss _=PPVIT SO DDR LDO —

M N_LINE_W DTH=0. 3 MM

ss _=PPVCCSA SO REG —

=PPOV75 SO MEM VTT A

=PPOV75 SO0 _MEM VTT B

=PPVTT SO VTTCLAMP

PPVCCSA SO _CPU

s0 _=PP1V05 SUS LDO =

PP1V05 SUS

ss _=PPCPUVCCI O SO_REG —_—

M N_LINE_WDTH=0. 4 MM
M N_NECK_W DTH=0. 2 MM
v

=PP1V05 SUS PCH JTAG

PP1V0O5_S0

? mA

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM

PCH VCCl O PLLPCI E

CPU VCCl O

PCH

PCH VCCl O

PCH VCCI O PCl E

PCH VCCI O SATA

PCH VCCASW

PCH VCCl O USB

=PP1V05_S0_PCH VCC CORE

=PP1V05 VMON

=PP1V05 PCH VCCl O CLK

=PPVCCI O SO_CPUI MVP

PCH VCCDI FECLK

PCH VCCSSC

PCH V_PRCC | O

PCH VCCl O PLLUSB

PCH VCC DM

318181818 (8

PCH VCCl O PLLFDI

S0 _PCH VCCDM _FDI

=PPVCCI O SO_XDP

=PPVCCI O SO _SMC

=PP1V05 S0 P1VO5T29FET

10 12 15 26

61

57

15 12

14 12

12 15

14 12

20

910 12 14

16 22

20 22

17

16 20 22

20 22

20 22

20 22

T29 Rails (of f when no cable)

35 s _=PP15V_T29_REG —

PP15V_T29

3s _=PP3V3_T29 FET —

=PPVDDI O T29 OLK

25

=PP3V3 T29 RTR

33 34 35

=PP3V3 T29 PCH GPI O

16 19

3s _=PP1V05_T29_FET —

PP1V05 T29

=PP1V05 T29 RTR

1V05 SO LDO

so _=PP1V05_S0_1 DO —

PP1V05 SO _PCH VCCADPLL
MV

=PP1V05 S0 PCH VCCADPLL

Chi pset " VCor

=PPVCORE SO CPU REG

e" Rails

PPVCORE SO _CPU

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 25 MV
VOLTAGE=1. 25V
MAKE_BASE=TRUE

=PPVCORE SO CPU

912 14

=PPCPUVCORE SO VSENSE

a4

=PPVCORE S0_AXG REG

PPVOORE_SO_AXG

=PP1V5 S3 CPU VCCDQ

MN_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=I. 05V

MAKE_BASE=TRUE
=PPVCORE SO CPU VCCAXG

912 15

=PPGEXVCORE SO VSENSE

PP1V5 S3 CPU VCCDQ

=PP1V05_S0_CPU_VCCPQE —

=PP1V8 SO CPU VCCPLL R _—

PP1V8 SO CPU VCCPLL R

M N_LI NE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=L. 8V

MAKE_t

%c VASTER=K91 M.B
T

SYNC _DATE=05/ 15/ 2010
—

Power Al i ases
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4 3

2

CPU Heat Sink Munting Bosses

Z0913
STDOFF- 4. 50D1. 8H SM

@ :

Z0910
STDOFF- 4. 5CD1. 8H SM

-©

Z0911
STDOFF- 4. 50D1. 8H SM

1
4x 860-1327 _L @

Z0912
STDOFF- 4. 5CD1. 8H SM

X21 Boss SSD Boss

Z0905 20914 Z0915
STDOFF- 4. 5CD1. 8H SM STDOFF- 4. 5CDL. 9H SM STDOFF- 4. 50D1. 9H SM

1 1 1

Fan Boss

=  860-1327 — 860-1327 =  860-1327

EM 1/0O Pogo Pins

67

Di spl ayPort Pogo USB/ SD Card Pogo
CRI Tl CAL CRI Tl CAL
250905 250906

POGO- 2. 00D- 3. 6H- K86- K87 POGO- 2. 00D- 3. 6H- K86- K87
SM SM

—© —©

— 870-1938 — 870-1938

CRI Tl CAL CRI TI CAL
ZS0904 ZS0907
POGO- 2. 00D 2. 95H K86- K87 1. 4Dl A- SHORT- SI LVER- K99
su s
1 1
= 870-1940 = 870-2015
T29 Can Slots
SHORP1 SL0902
1 TH- NSP
1
SL- 1. 1X0. 4- 1. 4x0. 7 -L—Q
SL- 1. 1X0. 1.4x0.7

= 998- 2691 998 2691

PCB Stiffener

above J9400)

Di spl ayPort

(Provides PCB support for small finger

NO STUFF

Mro9oo
STI FFENER- K16- K99
smsp

1
_I: 806-1176

Di gital G ound

T29 DP Ports

11

s _=PEG R2D C P<3..0> s _— PEG R2D C P<3..0> — PCIE T29 R2D C P<3..0> 3360 17 TP DP 1G C HPD — DP_T29SNKO_HPD 3
o _=PEG R2D C N<3..0> o6 PEG R2D C N<3..0> — MWEBSETRFpg E 729 RPD C N<3..0> 336s 17 TP DP 1G C MP<3..0> — \WKEBASETRE b T29SNKO ML C P<3..0> a7
= WAKE BASETRUE = VAKE_BASESTRUE
s _=PEG D2R P<3..0> s _— PEG D2R P<3..0> o PCIE T29 D2R P<3..0> 3360 17 TP DP 1GC MN<3..0> = DP_T29SNKO M. C N<3..0> -
s _=PEG D2R N<3..0> o6 PEG D2R N<3..0> —  MAKEBAMSETRE PG E T29 D2R N<3.. 0> 360 17 _TP DP 1G C AUXP —  \WKEBASETRE DD T29SNKO AUXCH C P 33 71
= WAKE_BASE-TRUE 1> TP DP 1 G C AUXN —  \WKEBASSTRE DD T29SNKO AUXCH C N a3 71
— AKE_BASE=TRUE
TP DP 1G D HPD — DP |G D HPD
) 57 =PP3V3 DP_DDC o == WAKE_BASE-TRUE
CPU signal s
1
1 1 1 1 R0909
26 _NMEMTT EN —  =DDRVTT_EN 26 55 R0920°| R0921"| R0922°| R0923 100K
VAKE_BASESTRUE = 2. 2K 2.2K 2. 2K 2. 2K 59
5% 5% 5% 5% 1/ 20w
DP EXTA M. C P<3..0> e — DP IG M P<3..0> — TP DPIGB MP<3..0> . 20w 20w 20w 20w 201,
NAKE._BASE=TRUE = = 201, 201, 201, 201,
DP EXTA M. C N<3..0> 6s — DP 1G M N<3..0> — TP DPIGB MN3..0> .
NAKE_BASE=TRUE = =
= TP DP IG C CTRL OK — DP |G C dTRL CLK =
DP_EXTA_AUX P — DP 1 G AUX P — DPIGBAUXP o = = =
A & = G AUX CH = G B AU w ., TP DP |G C CTRL DATA — MKEBASETREpp |G C ¢TRL DATA
DP_EXTA AUXCH C N s — DP IG AUX CH N — DPIGB AUX N 2 . TP DP 1G D CIRL CLK — MEBASETRERD |G D CTRL CLK
NAKE_BASE=TRUE = = = WAKE BASETRUE
~ TP_DP_I G D_CTRL_DATA - - DP_I G D CTRL_DATA :
v = LVDS Al i ases
¢ _TP_LVDS |G B CLKP — LVDS IGB CLK P o
16 __PCIE EXCARD D2R N NC PCl E_EXCARD D2RN 57 =PP3V3 SQ DP DDC MAKE_BASESTRUE -
TP_LVDS |G B_CLKN — LVDS IGB OLK N
16 __PCIE_EXCARD D2R P NC PCl E_EXCARD D2RP ° mKE,aAsg:m_EG a — 6B al °e
16 PCl E EXCARD R2D C N NC PCl E EXCARD R2D CN R09241 R09251 NC LVDS | G B DATAP<0. . 3> — LVDS 1 G B DATA P<0..3> 68
MAKE_BASE=TRUE NO_TEST=TRUE -
D EXCARD R2D >
o —LOLL LXCARD B2 C 1 = e PC L R2L ob 2. 2K 22K NC LVDS 1 G B DATANO..3> — LVDS |G B DATA N<O..3> o
69 16 _PCLE_CLK100M EXCARD N — Thp L NC _PCl E_CLK100M EXCARDN 1/ 200 1/ 20W NAKE_BASE=TRUE NO_TEST=TRUE  —
o0 16 __PCOE_CLKI0OM EXCARD P e - "C  NC PCIE CLK100M EXCARDP 201, 201, NC LVDS |G A DATAP<3> — LVDS |G A DATA P<3> o
—— NAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE ——
s _DP_EXTA DDC CLK — DP1GB DDC @K 1 NC LVDS | G A DATAN<3> — LVDS I G A DATA N<3> o
MAKE_BASE=TRUE - MAKE_BASE=T] NO_TEST=TRUE -
s _DP_EXTA DDC DATA — DP IG B DDC DATA 1 65 _LCD BKLT PWM — LVDS |G BKL PWM 1
VAKE BASE=TRUE = KE_BASE=TRUE =
s _DP_EXTA HPD — DPIGB HPD 1 s LCD 1 G PR EN — LVDS |G PANEL PWR 1
VAKE_BASE=TRUE FAKE_BASETRUE =
60 16 __PEG CLK100M P — NC _PEG CLK100MP R0908" s _LCD BKLT EN — LVDS |G BKL ON It
o0 16 __PEG CLK10OM N — MWEBASETRE  NC PEG CLK100MN 100K NAKE_BASESTRUE -
— AKE_BASESTRUE 1o Al
Te_pai akam oen _ L R kN oL rer aui 10 56 S SATA Al i ases
= WAKE_BASESTRUE = v
1o b kot oo — ok oL rer e - R0910 Unused SATA ODD Si gnal s
= MAKE_BASE-TRUE — = OD. ?Ml o 16 [TR)—SATA CDD R2D C P — NC SATA ODD R2DCP
MEM A CLK P<1> — TP_MEM A CLKP<1> w SATA _— - "“,\Ef?ij“ o NO_TEST=TRE
MEM A CLK N<1> mz?x:zi TP_MEM A CLKN<1> o5 r—h:leéuBsAS §v¥ RI:ECDBKLT PWR — zP’:aLLJISNEsw [EFK:L . 68 16 [T = AKE BASESTRE NG TEST=TROE
M A_CKE<1. —oE M A_CKE<1. —BASES 3 - e
MEM A CKEs1> VAKE BASESTRUE NC_MEMA_CHES1> VoL TAGeaTs ov e MM os 16 ¢OOT}—SATA CDD 2R P — NC SATA ODD D2RP
MEM A CS L<1> e NC MEM A CS L<1> 73 as | SNS LCDBKLT P VAKE, BASEZTRUE =K BASESTRE NG TESTSTRE
MEM A QDT<1> MAKE BASESTRUE NC MEM A QDT<1> | SNS LCDBKLT N —  =PPBUS SWBKL o5 o0 16 (OO} —SATA CDD D2R N — NC SATA ODD D2RN
MEM B CLK_P<1> MAKE_BASE=TRUE TP _MEM B _CLKP<1> 73 45 @ CDBI _ = NMAKE_BASE=TRUE NO_TEST=TRUE
MEM B CLK N<1> MAKE_BASESTRLE TP _MEM B CLKN<1>
NAKE BASESTRUE
MVEM B CKE<1> - NC NVEM B CKE<1> NC_USB HUBL OCS4 — =USB HUBL OCS4 B
MEM B CKESL e BT M B L2 = = “ UNUSED SDCARD USB Al i ases
= B HUB2 OCs4 — =USB HUB2 OCS4 =pp! B H
MEM B ODT<1> VAKE_BASE=TRUE NG MEM B ODT<1> Nr:f&gnss S HUB = USB_HU 24 s 3V3_S3_USB_HUB
MEM A A<15> MAKE BASESTRUE TP_MEM A A<15> . N
VEM B A<15> MAKE_BASE=TRUE TP MEM B A<15> T29_A BI AS caps R0O901 R0902
——  MAKE_BASE=TRUE 10K 10K
- SI GNAL_MODEL=EMPTY 5% 5%
R0926 1720w 720w
o5 T29 A BIAS R TARA 2 T29 A BIAS D2RPL o 2201
s
1200 1 0906
"
S ol P Y o
S v u
T29BST: N 201 o8 24
R0960
s 7 _=PPVI N SW T29BST 1/\/{/\/2 =PP15V T29 REG 738 S vooEL BTy =
s R0927
18w 51
4 129 A BIAS R " 2 TQ9 A BIAS D2RNL
o4 63 _T29 A BIAS "o 18 o
yrow 1 c0907
C0960 * s —— oo
o Gl 2 % s e severy
oV
R
201
= T29_A BI AS caps
SI GNAL_NCDEL=EWPTY
R0931
s aT29 A BIAS R AN 2 T29 A BIAS REDPO o DP_A_BI AS caps
5% .
oow 1 00901 w DPABIASP2 o DPABIASPO Unused PGOCD si gnal
0 0, 01UF
, Loy S OWLMEESEETY Q0962 0964 * TP_P1 P1 o0
201 0. 01UF 0. 01UF MAKE_BASE=TRUE
10% 10% TP_DDRREG _PGOOD — DDRREG PGOOD
S Lo ey o, o, A BASETRE = < >

1ov _
2 ysR S GNAL_MODEL=EMPTY
201

S| GWAL_WODEL=ENPTY
RO

51

a8 129 A BIAS R 1 2 T29 A BIAS R2DP1 63
uzow 1 00903
- 0. 01UF

201
10% ) ce_vcoeL-mveTy
2
b
5o

S GNAL_NDDEL=EMPTY

934
L. 51

6 5 T29 A BIAS R 2 TQ9 A BIAS R2DN1 63
uzow 1 C0904
- 0. 01UF

201
10%
1ov
X5R
201

S GNAL_NDDEL=EMPTY

DP A BIAS N 2 s DP_A BIAS N O

63

S GNAL_MODEL=EMPTY S GNAL_NODEL=ENPTY |

23 19 (T JTAG | SP_TCK
MAKE_BASE=TRUE

24 68

24 68

1 C0905 1 cp908
0. 01UF 0. 01UF
109 109
10V i
2 X5R 2 X5R
201 201
T29 Ali ases
Unused USB ports
245 7 =PP3V3 S3 USB HUB
RO915" 'R0916
10K 10K
D 50
NO STUFF ¥ W
201, 201
woo_ T20 ARSVD N RO917 500 £\ r 2o USB T29A N
w s T29 A RSVD P R09181252w1,vv\/2 o USB T29A P
1720 L
NO STUFF

JTAG ISP TDI — JTAG T29 TDI w
1 (D erse-Troe = o oD =
201
@ JTAG ISP TDO — JTAG T29 TDO am
lg MAKE_BASE=TRUE — ?
SYNC_MASTER=K91 M.B SYNC_DATE=05/ 15/ 201
T E—
Si gnal Ali ases
o g e
d} Appl e I nc. '
acmey
° 2.5.0
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T29 JTAG

R0990
JTAG T29 TCK R 1 A A A 2 JTAG T29 TCK oo =

506
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CCFQATTF(-:I’J-‘:AELE RLO10 NOTE: Intel provides an internal pull- upc’\?iT 5TA}35£kE to VCCl O on all CFG signals.
e CPU_PEG COVP 1,242 . =PP1VO5_SO_CPU VCCI O 44 s T
o DM _S2N N<O> =~ MJpw Rx o UlOOO PEG | COWPI | &8 e G o6 23 o Iy CPU_CFG<0> BSO IcrG 0 uU1000 RSVD_28| BE? CPU_NMEM VREFDQ A,
66 17 2N _N<1> P6 J DM _RX_1* SANDY- BRI DGE PEG | covpg_GL Ve o 22 9 ry—CPU_CFG<1> 51 orG 1 BGA RSVD_29| BSJ \
0 17 DM _S2N_N<2> PL v _RX_2* VBB LE- 20 3BW PEG ROOVPd G4 201 e T CPU CFGe2> 51 e (s & 9
66 17 DM _S2N N<3> P10 | pM RX 3* BGA _ oo CPU CFG<3> 53 |oro 3 RSVD_30 NC
o DM_S2N N<3> o  P10dom R (109 PEG RX_0* |yH22 =PEG D2R_N<0> . D5 craas yorm il g 2 RsvD_31| L2 &
D o DM _S2N_P<0> NS fom_RX_0 PEG RX_1*[,721 =PEG D2R N<1> ) v MD— s s g i @ RsvD_s2[ L45 & D
o 17 DM _S2N_P<1> P7T | ow Rx 1 PEG_RX_2* [B22 =PEG D2R N<2> s @ MD— = e as e Pt Z O RSVD_33 L%g,\,c
66 17 DM _S2N _P<2> P3 |pM_RX 2 PEG RX_3*|yD21 =PEG D2R N<3> . 66 23 5 (TR P CEaere oo CFG 6 0 & =
o 17 DM _S2N _P<3> P11 | pv Rx 3 PEG_RX_4* ,ALD =PEG D2R N<4> . e 23 9 [TRD CFG 7 PO RSVD_34
M= =S ————— DML e Po17 —PEG D2R N<5> o6 23 [y PU_CFG<8> AS5 |crG 8 [a g RSVD_35 NC
o6 17 DM _N2S_N<O> KL 4 bm _Tx o* PEC_RX S ° > CPU_CFG<9> H51 |orG o Z 5 RsVD_36| U
T PEG_RX_6*5B14 =PEG D2R N<6> . 66 23 X % ) NG
66 17 DM _N2S N<i1> M8 { DM _TXx 1* = — 66 23 CPU CFG<10> K49 |crG 10 RSVD_37
PEG RX_7[5D13 =PEG D2R N<7> . =PPVCORE_SO_CPU 7 12 1 o - - NC
66 17 @m‘.—mc DM _TX_2* — == 66 23 CPU CFG<11> K53 |cFG 11 RSVD_38
oo nCas = - PEG RX_8* [yALL =PEG D2R N<8> s o 12 F53 5 -~
oo qm-DOM _N2S N<3> o Rqom_Tx3 8 PEG RX 0 B0 en  =PEG D2R N<9> ol osTue o » U CEGE1.2> e Pl RSVD_39 ?\sc
o 7 N2S_P<0> K3 | pm _Tx 0 PEG RX_10* (3 =PEG D2R _N<10> . ri064’| |'R1070 proo gg ggliz o1 e ay RSVD:“Uﬁg
s 17 DM _N2S P<1> M DM _TX 1 PEG_RX_11* [;,A8 =PEG D2R N<11> . 409 o o = Y CEC<14> L5 lorq 14
w i DM _N2S p<2> N PV PEG RX_12+ ;85 =PEG D2R N<12> . vy o " D — e SF o 162 Doz | A
wu@pOM _N2S P<3> o, = T3 |lpv _TX3 PEG RX 13*pH8 o =PEG DR N<13> ~m, 2015 2ou =0 I CFG_16 RSVD_42
PEG RX_14*|[,E5 =PEG D2R N<14> . 1 » mmy—CPU_CFG17> L53 lorg 17 RsvD_43| AM
b EDI DATA N<O> w " il S 3 15> PLACE_NEAR=U1000. H45: 50. 8MV RSVD_44[ ANIR~ -
E: N O DATA Ne1o T Eg g,z,g* PEG_RX_15* |, - PEG D2R N<15 am ¢ PLACE_S| EE:EO%?\AT CPU VCC VAL SENSE P 13 |voc vaL_sense
. FD _DATA N<2> W For o TX 2+ o PEG RX_0| K22 =PEG 2R P<0> g e WS CPU_VCC_VAI SENSE_N =43 |vss_vAL_sENsE rsvD_4s M ne
8617 Q== e e——————( TX et K19 =PEG D2R P<1> : = - . = h -
o 17 FDl _DATA_N<3> A26 J FDi0_TX 3* 2 zggfxi o1 =PE2 DoR E<2> o B CPU_AXG VAL SENSE_P =15 [VAXG VAL_SENSE
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141297

=PPVCORE_S0_CPU

5120, —PPVCORE_SO_CPU_VCCAXG OM T_TABLE
CRI TI CAL
OM T_TABLE =PP1V5_S3_CPU_VCCDDR
CRI Tl CAL =PP1V05_S0_CPU_VCCl O AMG [yAXG 1 uU1000 —
AB47 BGA
(NOT control | ed by VCCl O _SEL) VAXG_2 )
A26 |vec 1 uU1000 vcaol o 1| AF46 Fixed at 1.05v ABS50_|VAXG 3 (7 OFEQ) vDDQ 1| AJ28
A29 |vee 2 BGA vca o 3| _AGA8 ABS1 |\axG 4 g 3 vDDQ 2| AJ33
A31 lvec 3 (6 &F 9 vea o 4l AGE0 AB52_|VAXG 5 i vDDQ 3| _AI36
= ) AB53 14 6] AJ40
A34 |vee 4 2 voa o 5| AL VAXG_6 Z|Q VDDQ 4
A35 lvee s @ vea o 6| A7 ABS5_|\axG 7 : \ VDDO 5|_AL30
A38 lvoc 6 zlo vool o 7|_AJ2L ABS6_|\AXG_8 a4 vDDQ 6| _AL34
A39 |vee 7 [“R\ veal o | _AJ25 ABS8 |VAXG 9 % = VDDQ 7 ﬁtjg
A2 lyec 8 é lilJ voal o 9| _AJ43 2:? VAXG_10 § VDDQ 8 ez
€26 |vce 9 2 - veal o 10 AJ47 aee VAXG 11 VDDQ 9 e
7 |vee 10 g g veoal 0 11] AKS0 e VAXG 12 VDDQ 10 i
32 |vee 11 vea 0 12| AKS1 VAXG 13 VDDQ 11
34 |vee 12 vcal 0 13| ALl4 2052 VAXG 14 9 VDDQ 12, 2$3
37 |vee 13 vcal o 14 AL1S A:2 VAXG 15 g z VDDQ 1 S
39 lvee 14 veal o 15| _AL16 VAXG 16 VDDQ 14
42 |vec 15 veal 0 16] AL20 AD5S3 [VAXG 17 |3 VDDQ 15| AR26
027 |vec 16 vea o 17| _AL22 AD55_|\aAxG 18 k|- vDDQ 16| ARS8 1., =PPVCCSA_S0_CPU
D32 |vee 17 vea o 18| AL26 AD56_|yAxG 19 : VDDQ 17, 2932 —
D34 |voc 18 vcal 0 19| AL4S ADS8 |yAXG 20 VDDQ 18 A:4
D37 lyec 19 vcal o_20| AL48 ADS9 |VAXG 21 VoDQ 191 ZF2 re 10 12 10 » =PP1V5_S3_CPU_VCCDDR
D39 . AML6 AE46_|yAXG 22 VDDQ 20, R
52 voc o1 voa 07217 AMLY N5 [yaxG 23 VDDQ 21| AR4O R1382
vee_21 vea o a7 — AVAL PLACE_NEAR=U1000. U10: 0. 8nm 100
zg vee 22 VCcal 0 2 2&; ra xxgﬁig Py xDDQ;? s b
E32 oo v 0724 AMAT P50 |vaxG 26 VDDQ 24| _BA40 R1380* 201,
veC_24 vea o 25 P51 — BB28 PLACE_NEAR=U1000. BC43: 50. 8mm 100
E34 |veg 25 VCal O 26|_AN20 = VAXG 27 VDDQ_25 — PLACE_SI DE=BOTTOM, | 2%"\]@
E37 |vec 26 VCQl O 27| AN42 52_|VAXG 28 VDDQ 26 s
E38 |vec 27 voaol o 28| ANS PS3 |vaxG 29 2
F25 |\ 28 § Ve o 20| AM8 P55 _|yaxG 30 ] voeng 1| Aves =PP1V5_S3_CPU_VCCDQ - ;5
F26 |voc 2 - P56 |yaxG 31 38 VeeDQ 2| AN26
F28 Vg,3g 2 veci o so AL P61 VaAXG 32 o
F32 |ycc 31 : Voo 0 31y AR5 48 |yaxG 33 VDDQ SENsE| BA3 o CPU VDDQ SENSE P
. a veal O 32| ABL7 T - VR = = Note. VOLTAGE=1. 05V
F34 2 g = S8 |VAXG 34 VSS_SENSE_VDDQ - CPU VDDQ SENSE N
F37 voc. s E veal O 33| AB20 59 vaxa 35 @% = = - = = Not 6. VO TAGE=0V
V » > 1 cCS,
F38 \,g’gi Voo O 34 ACLS 761 Juaxe a0 §5 vocsasensel U0 g  CPU VCCSASENSE o
= veal O _3s|_ADLE -
Fa2 ycc 35 Vo O sa] ADLE 9 vAxe 37 VOCSA VI D o_D28 CPU VCCSA VI D<0>
A2 v . VAXG_38 A Ervr >
25 nggj > Vool 0 37| _AD21 V48 |vaxG 39 1Py VOCSA_VID_1 - CPU_VCCSA VI D<1 oD
= i veal O 38| AEL4 V50 -
26 lvoc_3s 5 . AE15 VAXG 40 SM VREF|_AY43 CPU DDR VREF ,,
28 lyoc 39 ) VO3 0,39 VBL |vaxG 41 A - e X
F29 |voe 40 Voo 0 40, 20 V52 ke a2 R1381
> AF1; >
H32 |vee 41 E vea o 41 g V53 |VAXG 43 PLACE_NEAR=UL000. BA43: 50, 8nm 1%
= 2| AF20 PLACE_SI DE=BOTTOM 1/ 20W
H34 lvee 42 Voo O 4 V55 _IVAXG 44 M-
o5 lvoe 15 vea o 4 2§Z V56 |VAXG 45 R1314! 'R1313 e
F87 lvoc_aa N v V58 |yaxa 46 10K 10K
. VCCI O_45 V59 5% 5%
H38 |voc 45 VoA O 46| A0 =PP3V3_S0_CPU_VCCl O SEL | = VAXG 47 1/ 20w 1/ 20w L
R0 lvec 46 - VAXG 48 201, 2201
! AGR21 -
925 |vec a7 Vs o an R1320* =PP1VQ5_S0_CPU VCOCI O, 4 1 1 14 15 120 - —PPYCORE_SO_CPU_VCCAXG V61 |\axG 49
26 |vec 48 VoG 0 48— 10K V62 |yaxG 50 L.
J28 |voc a9 VOa 049 11200 1R1302 PLACE_NEAR=R1310. 2: 2. 54mm VB3 |VAXG 51
3252’ \VcC 50 VCal O 50 xs 201, 130 17st_300 - xz VAXG_52 =
324 VOC_51 Vea .51 :{l‘%zo\'/:leACE*NENtUIOOD' 0 el % 53‘0370 W61 xﬁg{;i PLACEMENT NOTE: Please place all sense line resistors on BOTTOM si de.
VCC 52 For Future Conpatibility 1/ 20w > |
°, 201 M= PLACE_NEAR=U1000. F45: 50. 8mm 1% Y48
I35 lvec 53 veal o seL| B22 2 A 2201 PLACE_S| DESBOTTOM o 1/20W Y3 [VAXG 55
J37 |vee 54 201 uzowl ,\/\/\/Zaw e CPU VI mLEErEI_@ 56 66 2201 VAXG_56
338 lvec 55 VOoPGE_1| AVES 7 =PP1V5_S3_CPU VCCDDR
240 voc s Eg Vecrce o ez R1311 5 s CPU_AXG SENSE P} tore v Tage=1 o5 5 v sense iy T
. 3 - 2 CPU_VI DSCLK P &5
J42 1 oD \VSSAXG_SENSE
e 57 2020w L A A 250 e L 56 66 66 56 L 2. NoTe VA TAGE=0V 2 ]
| Add N =
56 vec 58 o VIDALERT" 5 - gg ¥II ggél_EETRL R | —pp1va ko cPU vooPLL R BB3 PLACE_NEAR=UL000. AY43: 2. 54mm
7 |vec 59 = VI DSCL - R1312 —— _50_CPU _ = \VCCPLL_1 -
K29 |vec 60 VI bsouT]_44 aa CPU VIDSOUT R 2011/ 20w Q1 ,\/\/\/25% e CPU_VI bsouT CED 56 & = \VCCPLL_2 w§
K32 Ivee 61 \VeePLL_3 B _ CPU DDR VREF ..
K34 |vee 62 W  VCC_SENSE| F43 - CPU VCCSENSE P —PPVCORE SO CPU._ 10 12 10 NOSTUFF 15 12 7 _=PPVCCSA S0_CPU 17 SM_VREF_EXT
K35 lvee 63 24 vss_SENse| 43 - CPU VCCSENSE N == o R1371% =L VCCSA_1 1 C1330
K37 g ——=PP1V05_S0_CPU VCCLO 100 \VCCsA_2
o 64 ? = voo o_Sense|_ANL6 «+CPU VCCl OSENSE_P PLACE_NEARZI1000. (15 50, gy 156 NI6 |vocsa 3 PLACE_NEAR=UL000. AY43: 2. 54mm ?g-vlu':
K42 x2723 VSS_SENSE_vccl o_ANL7 - CPU VCClI OSENSE|N NOSTUFF NOSTUFF - 4 20 |vocaa 4 2 S e
— 1 1 2 —
L25 R1360 R1362 N22 |yccsa s
VCC_68 100 100  PLACE NEAR=UL000. ANL6: 50. 8mm P17 . a = =
L28 VCC_69 PLACE_NEAR=U1000. F43: 50. 8nm 1% 1% PLACE_S| DE=BOTTCM VCCSA_6 = = =
L33 lvec 70 PLACE_SI DE=BOTTOM! 200 w2 = P20 |vocsa_ 7 3 PLACE_NEAR=UL000. AY43: 2. 54mm
36 - 201,| |,200 RL6 |vocsA 8
L40 Ve 71 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. RI18 |y, *9 %
56 xg,;i Note VO TAGE=1 25 oo 56 o0 R21 |\yocsa 10
N30 vcc:74 Not e. VOLTAGE=0V D = °° u1s VCCSA 11
N34 |vec 75 Note. VOLTAGE=1 05! oo 50 oo V16 |vcosa 12
v > V17 'VCCSA 13
VCC_76 Note. VOLTAGE=0V @ o8 oo V18 v 714
V21 lvocsa 15
NOSTUFF NOSTUFF V20 _|vocsa 16
R1361'| |'R1363
PLACE_NEAR=U1000, ; ! 100 100 PLACE_NEAR=U1000. AN17: 50. 8mm
PL%%%ﬁS%%—E&q'm 1/ zém i;’t’zow PLACE_SI DE=BOTTOM SYNC MASTER=K21 M_B SYNC DATE=12/13/201d
M M TTTLE
201,| |,200

PLACEMENT NOTE: Pl ease place all

sense line resistors on BOTTOM si de.

CPU POVNER

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

2.5.0

I NC.

13 OF 109
12 OF 74

2 1




OM T_TABLE
CRITICAL
BA13 lvss u1000 vss| ML
sa17 |yss BGA vss| ms
B2l (9 OF 9) V58
Vss VSS VSS

824 |vss 2 vss| M
828 |vss § a8 vss| 7
B&37 VSS E g V/SES N21
B3 lvss - vss|_Nes
BGIS |y 9 E vss|_Nes
8349 |vss & § vss| s
BGE3 VSS V/SS N36
@9 lvss vss|_wo
S5 lvss vss| M3
C40 VSS V/SES N47
™ |vss vss|_ w8
% |vss vss| st
o1 |yss vss|_ns2
D14 |yss vss| N6
o8 |yss vss| ML
222 lyss vss|_Pe
026 |\ss vss| P4
029 |yss vss| Pis
035 |\ss vss|_Ps
040 lyss vss|_P2L
43 lvss vss|_Ps8
046 lvss vss|_Pse
050 lvss vss|_ R4
054 |\ss vss| Ri7
o8 lvss vss|_ R0
£ lvss VSS| R
£25 lvss vss|_T2
29 |\ss vss| 147
€35 |yss vsg| 150
40 |\ss vss|_Tst
F13 |\ss vss|_Ts2
15 |\ss vss|_Ts3
1o |\ss vss|_Tss
20 |\ss vss|_Tss
F35 VSS V/SES us
40 |\/ss vss|_uts
55 |yss vsg| V20
S |vss vss|_ver
&8 lvss vss|_ v
51 VSS V/SS w3
G61 VSS V/SES L5
H lvss vss| e
HL0 VSS V/SES Vel
4 |yss vss| ws
w7 |yss vss| Y4
21 |yss vss| va7
H53 VSS V/SES Y58
H58 VSS V/SS Y59
1 lvss

149 lyss

J55 VSS

K8 |vss

K11 |yss

K21 lyss VSS_NCTF| A5
51 lvss VSS_NCTF| 457
L16 lvss VSS_NCTF| 8%1
120 lyss VSS_NCTF| 83
122 lyss VSS_NCTF| 89
L26 lvss VSS_NCTF| B4
L30 lvss VSS_NCTF| 8558
L34 lvss VSS_NCTF| 8%
L3 lvss VSS_NCTF| B®7
143 lvss VSS_NCTF| &
148 lvss VSS_NCTF|_8
Lot lvss VSS_NCTF| %9
M lvss VSS_NCTF| &
¥ fvss VSS_NCTF| 61

PR T e

OM T_TABLE
oRITICAL

29 lvss u1000 Vss| A4
A3 lvss BGA Vss|_Aves
A7 lvss (8 OF 9) Vss|_Aw2
21 |\ss Vss vss|_Aws
25 |yss § z vss|_Awe
A28 o ® sg| Aves
prry Ve E 9 VoS
w7 |vss § i ves|_Aet
20 |\ss ig vss|_aes
r 8 N
prrg Yo vad s
23 |\ss vss|_ e
M1 |yss vss|_Awo
M8 lss Vss|_Aw3
A3 |yss vss|_Am7
M50 |yss vss|_Awso
M1 lyss vss|_Asa
52y vss|_AP7
AAS3 Vi VSS|_AP10
M55 [y/ss VSS|_APs1
A6 |\/SS \VSS|_APSS
ABL6 [\/SS VSS|_AR?
AB18 |\/SS VSS| ARL3
ae21 |yss vss|_Art7
a848_|\/ss vss|_Are1
as61_|\/ss vss|_ARaL
A% lvss Vss|_ARis
ac10 |yss vss|_ARs1
acia |y vss|_AT4
Py ved iz
o |\ss vss|_AT1e
017 |yss vssg|_ATse
20 |\/ss vss|_AT4s
A61_|y/ss vss|_ATs2
a8 |yss vss|_ATss
2E13 |yss vss|_AuL
AFL ssl_Au
e Jves Vel maz
ar21 |yss vss| Az
AFa7_lyss vss|_Aus2
AFa8_|\ss vss|_Aus1
AFs0_|yss vss|_Av7
AFs1 |yss vsg|_Aver
52 |yss vss|_Avez
AFs3_|yss vss|_Avsa
AFs5_|yss vss|_Avao
AFs6_|yss vss|_Avs
AFs8_|\ss vss|_Avss
AF59_|ysS vss|_Aw
AT lvss vss|_Ans
ac10 |yss vss|_Aws
AGL4_|yss \VSS|_Ave1
acis_|yss vss|_Av4
A7y vsg|_Ave
prrg o o e
AL [y/SS VSS|_AYie
A |yss VSS|_AY30
A8 |\/Ss vss|_Avas
a7 yss vss|_Avar
13 |yss vss|_Avas
16 |yss vss|_Avae
20 |yss vss|_Avss
22 |yss vss|_Avss
26 |yss vss|_eat
A0 |yss vss|_BAlL
A3 |yss vss|_ear7
AI38_|yss vss|_BA21
a2 |yss vss|_eaze
a5 |yss vss|_Bas2
48 |yss vss|_Bas
a|yss vss|_east
axs2_|yss vss|_eess
AL10 |ySS VSS|_BSS
AL13 |ySS VSs| B3
A7 lyss vss|_ecs?
A2l |yss vsg|_eoe
A5 |yss vss|_eor2
A28 |yss vss|_eoie
A3 |yss vss|_eote
A36 |yss vss|_eoes
A0 |yss vss|_eoe7
A3 |yss vss|_eos2
Aa7_lyss vss| Bose
AeL |yss vss|_epso
v |\ss vss|_ebsa
s |yss vss|_eoss
Ao |\ vsg|_eos2
a2 |yss vss| B
aws |yss vss|_ees
AMBO_|\/SS VSS| B®

Appl e I nc.
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8 7 6 5 4 3 2 1
CPU VCORE DECOUPLI NG Processor Load Line : -2.9 nChns
Intel econmendation (Table 7-1): 16x 2.2uF, 12x 22uF, 3x 330uF
120, _=PPVCORE_SO_CPU + CRI T CAl, CRI TI CAL (CRI TI CAl,CRI TI CAL,CRI TI CA,CRI TI CA,CRI TI CAL (CRI TI CAL (CRI TI CAL (CRI TI CAL, CRI TI CAL, CRI TI CAL ,CRI TI CAL ,CRI TI CAl, CRITI CAL CRI Tl CAL
Ji %:J;ZGOOJi CJ;2601 1 (%:J;ZGU(F):Z 1 %:];ZBU(F): 1 %:];ZBU(F): 1 %:];ZBU(P:S 1 (%:J;ZGU(F):G 1 C169:7 1 (%:J;ZGU(F):S 1 CJ;ZGU(F):Q 1 C];zsujﬁo 1 C];zsujﬁl 1 C];zsujﬁz 1 %:1;&1;3 1 %:16&54 1 %:];zsujﬁS
PLACEMENT_NOTE ( C1655- C1666)
. i:e-“t' :sle\‘j-\lliwm er:p. TI:,EJ-\L CRIFTHCAL CRIFTHCAL CRIFTHCAC ¢ CRIFTHCAI®CRH-THCAL CRIFTHCAL CRIFTHCAL CRIFTHCAL—$CRI-THCAL CRI TI CAL
1Cl655 |1Cl656 |1Cl657 |t C1658 1 C1659 C1660 1 C1661 1C1662 |1C1663 Cl664 C1665 C1666

A o o o T s :_§ /UF ) 2o

IR 2 iis 2 iis 2 iis %5 XR 2 iis 2 iis 2 iis T 1§

C PLACEMENT_NOTE ( C1667- C1679) = C
PLACEMENT_NOTE ( C1640- C1645)
1 1 1 j—
Loggo Lo Log Lo | oo
o T T T 2700
T ixs B2- SM XNE B2- SM XNE B2- SM XNE B2- SM FF ?&ng 62 s
CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Section 6.5): 26x 1uF, 10x 10uF, 2x 330uF CPU VCCPLL DECOUPLI NG
PLACEMENT_NOTE ( C1684- C167F) Intel recommendation (section 6.4): 2x 1uF, 1x 330uF
21007 =PP1V0L_)_QO_ODLJ_V(I\I O lF'I ace on bottom side of UL000 F‘LA;NENT;'\KT:EUEL:::AE;C‘\571)I ;
B JiC1684 1C1685 |1 Cl1686 |1C1687 |1Cl1688 |1C1689 ([1C1690 [1Cl1691 [1C1692 ([1C1l693 |1Cl694 |1C1695 JiClGQG _ 1R1602 = == LL_ R~ B
i/': — 1F ::i/': ::i/': ::i/': ::i/': ::iLJ,F — J\F — JF — JF — JF — 1 i/': 1= == AA
—IE}{ 2 1% 2 0% 2 1% 2 1% 2 1% zg}{ zg}{ zg}{ zg}{ zg}{ zg}{ —IZ}{ 8w o
402 2 402 402 402 402 402 402 402 402 402 402 402 40
L S
JiC1697 1C1698 |1 C1699 |[1C169A |[1Cl69B |1 C169C [1Cl169D |1 Cl69E |1 Cl169F |[1Cl61A |1Cl61B |[1Cl61C JiClGlD
igéf f— igéf o igéf f— igéf o igéf f— igéf f— igéf o igéf — 1 — i = igéf — 1 v OPU VEGPLL Low pass [l ter
L
C167

PLACEMENT_NOTE ( C1672- C1681)
62D C162E C167A C167B

X5R X5R RMX5R

SYNC MASTER=K21_M.B

RMX5R 02 15 02 I 02 I
_L _L Jre1e7G Jrc1e7H
F 270UF 7OUF
T B e ] B
A I XNE B2- S’MI\ B2- SM B2- SM
Intel reconmendation: 1x 10nChn resistor, 1x 1uF 0402 CF)U uEwJPLI '\G- |
TG NOVEEr T
R1601 051-8871 | D
,0.010,  _ _S0_CPU VOCPGE » »: . Appl e Inc. —
% . 0.
;éﬁi’" 1 CI67F NOTI CE OF PROPRI ETARY PROPERTY:
2 igé/ Note: The smal | est 10nChm available in the library are 0805s TE&E;\E?}%@ L%%A&IERPSERE%STTHE NG
2 THE POSESSOR AGREES TO THE FOLLOW NG i
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 16 OF 109
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VAXG DECOUPLI NG ) )
Graphics Load Line : -3.9 nthns
Intel recommendation (section 6.3) 18x 1uF(9 no-stuff), 10x 104F(2 no-stuff), 8x 22uF(2 no stuff), 4x 470uF(2 no-stuff)

PLACEMENT_NOTE ( C1700- C1710)
12 o 7 _=PPVCORE SO CPU VCCAXG

Pl ace_on_bottom si de of U1000
® CRITI CAL CRI T1 CAL CRI TI CAL ® CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL ® CRI TI CAL
* C1700 1 C1701 1 c1707
1UF
1%
1o
2 xsR
o
PLACEMENT_NOTE ( C1717- C1722)
° CRI TI CAL CRI TI CAL CRI TI CAL CRITI CAL CRITI CAL CRI TI CAL
tC1717 1 C1718 t C1719 + C1720 tCl721 tC1722
22UF —= 22uUF —— 220UF 22UF
20% — 26% — 20% 20%
&.3v &.3v &.3v &.3v
2 X5R- CERML 2 X5R- CERML 2 X5R- CERML 2 X5R- CERML
0603 0603 3 0603
PLACEMENT_NOTE ( C1723- C1724) J_
1 1 1
| Cl723 L|7Cl724 ,|"Cl725
——270UF ——270UF 270UF
20% 20% 20%
2 Br 2 Br 2 Br
CASE- B2- SM CASE- B2- SM CASE- B2- SM
CPU VDDQ VCCDQ DECOUPLI NG
Intel recomendation (Section 6.13) 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747)
26 12 10 7 _=PP1V5 S3 CPU VOCDDR
) 2c6 On bottomsige of U000 CPU VCCSA DECOUPLI NG
1 c1738 1 C1739 1 C1740 1 C1741 1 c1742 1 C1743 1 C1744 1 C1745 1 C1746 1 Cc1747 Intel recommendation (Section 6.6): 3x iuf, 3x 10uf, 1x 330uf
1UF —— —— 1 —— —— 1UF —— 1 —— 1 —— 1UF
0% —_ 1% —_ 1% —_ 1% —_ 1% —_ 1% —_ 1% — % — 1% 0% PLACEMENT_NOTE ( C1758- C1762)
Tov 1o 1o 1o 1o 1o 1o Tov
2 xsR 2 xsR 2 xsR 2 xsr 2 xsR 2 xsr 2 xsr 2 xsR 2 xsr 2 xsR
o o o o o o o o o o B rpvecss 0 U o1 ace on bottom si de of ULOO

Place close to UL00O on bottom side

A s . ) s . . . ' C1758 1 c1762
c1748 c1749 C1750 c1751 c1752 c1753 c1754 C1755 .- o
10UF 10UF 10UF 10UF 10UF 10UF 10UF 10% =T 10%
b T, o e b I B B 2 en 2 en

2 cmier 2 cmier 2 cmien 2 cmier 2 cmier 2 cren 2 cmier w02 w02

.| ca756  c1763 t c1764 ' C1765 ' C1766 1 c1767
270UF 10UF —— 10UF —— 10UF 10UF
200 2w o o 2w _ o

2 2 2 Gmaen ot e 2 Gmaen 2 Gmaen 2 Gman

T

Intel recommendation: 1x 10mChn resistor, 1x 1uF 0402

R1702

0.010

:
g

"

-
2
L
I

SYNC MASTER=K21_M.B

CPU DECOUPLI NG- | |

d} Appl e I nc.
®
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8 I 6 5 4 3 2 1

2207 _=PP1V05_S0_PCH VCCl O SATA
22107 _=PP3V3_S0_PCH 22 20 7 =PP1VO5_S0_PCH VCCDI FFCLK
R1860 PLACE_NEAR-UL800. ABL0: 2. Samm T e
LPC R AD<0> : : LPC_AD<O%gry ¢ 20 R1830! ’ R1890"
o 25 SYSCLK_CLK32K_RTC A19 [ Rroxa U1800 Fvo/ LADO| A37 G WA D 5% 37.4 1%
D e 0 o COUGAR- PO NT et Laon | A39 r‘_.——wpc RAD<1> 33, KRIRGL ~— LPC AD<Iypmy g, 1R1820 5% v2
o Vept e oo — Lo R ADes T R1820 2)¥ NCPOE1DRN g w3 oy UTB00  sveaer o ari] ta2 PCH Pl 011 . 2,
1+ _PCH SRTCRST L A23 |sRTCRST* FCBGA P2/ L 5 %% S B9 2015 NC PCIE 1_D2RP BL33 | perp1 COUGAR- PO NT
e S e ———— (1 a9 EVes/ LAD3 37 63 ow N PO E T oD o " 550 MOBI LE- SFF smBcLk| F17 SMBUS_PCH CLK 43 69
RTC RESET L F19 | krcrsT _TABL LPC R AD<S> 335 LPC AD< %% |, 351 BOE 1 R2D PETNI FCaGA svBDATA| F10 SMBUS_PCH_DATA
B —— FWH4/ LFRAVE* | K40 LPC E R L 64 LpC F 2 NC PCIE 1_R2D CP AY30 | perpy (2 o 10) L gy SVOUS PCH DAIA  mmyse
RS, C_FRAME 35, KR8 C_FRAVE_L -y ¢ o0 = *
olo LoRQo* [0 TP_LPC DREQD_L” . woomm POE AP DPRIN o BI35|pe OM Ta TABKR oaLERT+/ Pt os0 H22 SM_PCH 0_ALERT_L -
6 _PCH | NTRUDER L K22 || NTRUDER* O v */ aPl ce3| F37 T29_PWR_EN_PCH 10 69 36 6 PCl E_AP_D2R P BL35 | perp2 D
R — E 5 DRQL = ——{OD * iy D S E A RDC N~ 503 A, sm.ocLk| K12 SML_PCH 0_CLK 60
o
1 _PCH | NTVRVEN L - 21 | INTVRVEN SERRQY? gy LPC SERI RQ e o : S E AP D P Ass| PETPs % SMLODATALAY gy SM._PCH O_DATA D @ e
. HDA BIT CLK R k85 | roa Bk SATAORXNL AN SATA HDD D2R N e NC PCI E 3 D2RN 226 | PERNE SML1ALERT*/ PCHHOT* / GPI 074 & SM._PCH 1 ALERT L 16
* - saTrore{ A1 @ SATA HDD D2R P .o NG PAE S DoRP e P swicwcecos D2 4  SM PCH1 OK gy
o0 1 _HDA_SYNC R M7 | Hpa_syne SATAOTXNAS ATA _HDD R2D C N 37 68 N e R T -S> Rt SM_1DATA/ GPI O75| CL1 PCH 1_DATA 43 60
SATAOTXP| AL g SATA HDD R2D C P mom o7 s NC PCIE 3_R2D CP o PETP3
. _PCH_SPKR -] sPr S P TP SATA B D2RN s m—PCLE_EXCARD D2R N BI37 | perna é « o _axal L3 TP_CLINK CLK .
SATALRXP| ANB TP _SATA B D2RP . ® PO E_EXCARD 2R P D37 | PERP z cL_patat] 3L TP_CLI NK_DATA
w1 HDA RST R L L g— 8 Pl TP SATA B ROD ON | » @m—PCLE_EXCARD R2D C N 225 | pETa — - °
ARL TP _SATA B R2D CP s PCl E_EXCARD R2D C P BF35 | perps - cL_RsT1*MB TP CLI NK RESET L .
o HDA_SDI NO D86 | 1A sDi o I SATALTXPL — w1 —SAIA B 2D LE . = T Tt ~—m
. _TP_HDA SDI NL B3 |insom — saTazRxy AD! o, SATA ODD D2R N rmses NCPOE B DR 9| paee PEG_A_CLKRQ / GPI 47| P8 PEG CLKREQ L o -
. _TP_HDA_SDI N2 35 | 1pa_spi e saTAoRxP| A2 SATA QDD D2R P erms oo ICIFTIEE Do — ™ sl aaa
TP _HDA_SDI N3 235 | roa 501 N3 cATATTXN AL SATA ODD R2D C N " NC PCIE 5_R2D CN - PETNS CLKOUT_PEG A N PEG CLK100M N o 60
N saTA2TXP| ALL > SATA DD RD C P 2. NCPCIES RDCP o B85S |peres CLKOUT_PEG_A_P| AF46 PEG CLK100M P 5 o
e SATA COOD R2D € Py - - - oD
wi HDA SDOUT R o K37 |4pa spo AD8 PCl E, D2RN BHAO | pernG CLKOUT_Dv _N_BB24 K100M N 10 66
. Ssﬂgzswo%%: NC PCIE _6_D2RP BK0 | peres CLKOUT DM _p| AY24 DM _CLK100M CPU P o
§ JTAG T29_TMB DOCK = 6 oD ON " Em7 | e ———— D
e D ENET DI A SENSE - :ximiig;i/@;?oia < SATA3TXN| ASS TP_SATA D R2D CN . NC PCIE 6 R2D CN o, 5087 gC:E 6 R23 CN 537 PETNG CLKOUT_DP_N_ANLO TP PCH CLKOUT DPN .
o >—ENET_MEDLA SENSE g 65 | HDA DOOK < SATAZTXP| ACL TP_SATA D R2D CP , NCPAE S RIDCP g 7 PETRS clkout_op P ANIZ__ 0 TP PCH CLKOUT_DPP o ¢
— X e 1P SATA E DR NC PCIE 7 _D2RN 241 | pERNT o017
- mXDP_PCH TCK -7 | 3TAG ToK ) Ssﬂﬁzs v T SSQTA EDoRe . NC PCIE_7_D2RP - P41 | PERP? x &E: E—m N7 EgE %ﬁggm E$ ’,;' ne
o XDP_PCH_TVS o M5 | 11ac T O SATAGTXN ATB TP_SATA E_R2D CN ., NCPOE7 RIDON g A7 fperw w S P e
- I AH6 TP _SATA E R2D CP NCPAE7 RRDCP o BB37 |perpy 1 CLKI N_GND1L_N|_BB26 PCH CLKI N GNDN1
- > XDP_PCH_TDI o Y12 | 37aG O P SATAATXPL = w10 SAIA E RED LE o NC PO E 8 D2RN 5343 | perns ®) CLKI N_G\D1_p| AY26 PCH CLKI N GNDP1 C
AC3 N _—— e = e e
» e XDP_PCH TDO o2 | 3G T0O m iiﬁﬁ?v‘% NC _PCIE_8_D2RP PEE] o a arnNDoT 96N M4 o  POH CLKOEMDOT N m R1870%f; |'R1871
SATASTXN|AI3 TP_SATA F_R2D CN: NC PCIE 8 RRDCN o AY¥40 |petng cLKIN DOT_oep| K24 o PCH_CLK96M DOT_P am = o 10K 10
SATASTXPL AL TP_SATA F_R2D . NCPOES REDCP 4 B9 PeTs v CLKI N_SATA N_AK8 K100M SATA N 25 6’ N o
| - p| AKG 201 201
- = K R ADL2 | o gk 810 PCH SATAI GOMP TP PClE K100M PEON A8 | S kouT Pl EON d CLKIN_SATA Pl "0 gu — PCH CLKIOOM SATA P 25 o 2 2
SsPl CSO R L 288 | sy coor it v i e o ma e _TP_PCIE CLKIOOM PEOP . A0 | kaur_pcl E0P REFOLKI4IN IS o,  PCH CLKIAPSM REFCLK _(rm2s o
wagmmoPl _CSO RL ~~~ qu AFgspi_ covp - =
— _ 16 _PCl ECLKI L_GPI O73 M | pal ECLKRQU* / GPI O73 CLKI N_PCl LOOPBACK| 2 6
TP SPI_CS1 L AB6 | py o1 T =PP1V05_S0_PCH, ., « POECLKROD L CRIO7TS o L BCH QK33 s o0
e o Lol L e g SR W0 P ATALED L . e e e RL88
sPl MosI R V& | s oo @) SATALED* CH_S o R1831 o 5 o POl E_CLK100M AP_N "5 | akar paEIn XTAL25_1 N9 s SYSCLK_CLK25M B R: , SYSAK GLK2SMSB
o @—"_2 - sATAOGP/ GPI ce1| M DP_AUXCH | SOL 1625 6 §93 5 wws qn POLE CLKIOOMAP P o, AFS1 g kour_PalELP xTAL25_ouT| VB 201 BFF o e
o a2 SPI_M SO Y. RL ATARDRVR _EN 1o 2 13 e
==~ SPI_MSO SATALGP/ GPI OL9 S © 17 200 56 16 T AP_CLKREQ L > U | pci ECLKRQL* / GPI 018 XCLK_RCOVPL A9 o PCH XCLK_RCOVP o
SATA3COMPI | AF12 zg,.\lé/z TP_PCl E_CLK100M PE2N ADA0 | o KoUT_PCl E2N N
AF10 000, Ae12: 2. 547m | 0
SATA3RCOVPO ) PCH_SATA3CORP" TP_PCIE_CLKIOOM PE2P g A2 | qikaut_pal E2p é CLKQUTFLEXO/ GPI 054{ 27 gy TP PCH GP1 004 QLKQUTELEX0 .+ |3 g a5 ]
AH4A
SATA3RBI AS| PCH SATA3RBI AS s _PClECLKR®? L_GPl 20 > T4 | pai ECLKRQR* / GPI 020 d CLKOUTFLEXL/ GPI Ces| D48 g TP PCH GPI0B5 CLKQUTFLEXL %Iéow
o PClI E_CLK100M EXCARD N AA49 | o auT Pl E3N 0 ¥é1
R1832! o s (0T} PCl E_ CLK100M EXCARD P /5L | cLkauT_Pai E3P ﬁj CLKOUTFLEX2/ GPI 066 - TP_PCH GPl 066 CLKOUTFLEX2 ZPLACE,WWS .
107 =PP3V3_T29_PCH GPl O 780 & ruace nemunson. a2 sam 1 EXCARD CLKREQ L B8 | pol ECLKRQB*/ GPI C25 —| CLKOUTFLEX3/GPios7[ 351 g TP PCH GPIOB7 CLKQUTFLEX3 . =
10 17 10 » =PP3V3 PCH_STRAPS v 200 00 33 PCl E_CLK100M T29_N Y48 | o kauT Pl EAN L
2012 w0 @@ PCI E_CLK10OM T29_P o~ 0] ckour_pa eap
35 16 T29 CLKREQ L ML | pol ECLKRQA* / GPI 026
1 1 1 1 1 1 1 1 =
Rlsl%]K RlS]%GK R181%5K R181%4K R14877§ R181%2K R1§77|7< R181706K 3 . _TP_PCl E_CLK100M PE5N ABAO | o kouT Pal ESN
WBNS oS uoghS  uofd 1;2§}'f@ 1280 L %2 T %2 - TP_PCI E_CLKIOOM PESP __gu AB42 | qixaur o esp B
201, 201, 201, 201, 201, 201, 201, 201, 1 _PCI ECLK L_GPl a4 K8 | Pl ECLKRGE*/ GPI 084
s _TP_PClE CLK100M PEBN AF40 | o koUT_PEG B N
w1+ _=PPVRTC G3_PCH JTAG T29_TMB 1o +_TP_PCI E_CLK100M PEBP : AF42 | o KOUT_PEG B_P
. P PKR B
AI('EHCEKREO L - 1w PEG B CLKRO LGPl 066 o & | PEG B CLKRQ'/ GPI CB6
R1802* R1803 PCH_SATALED L L + _TP_PCI E_CLK100M PE6N AB44 |y kauT_PCI EBN
20k 20K EXCARD_CLKREQ L . o TP_PCIE CLKIOOM PE6P g ABI6 |q kout_pal E6P
1/ 200 2/%0w T29_CLKREQ L 16 3 WL EN 13 .
oA, 2201 PEG CLKREQ L ; 1 PCl ECLKRQ6*/ GPI 045
PCl ECLKR®2_L_GPl Q20 ,, + _TP_PCl E_CLK100M PE7N " lcikaut_PaErn
R1800'| |*R1801 + _TP_PClE_CLK100M PE7P " |cLiouT Pa E7P
S3ge s w110, =PP3V3_SO_PCH_STRAPS o DOH CPLOWG H POl ECLKRQT/ GP1 016 i
1/ 21 i[,é ow | RTC RESET L , 6 23 16 _| TPXDP_CLK100M N ARL2 |G| KOUT_| TPXDP_N
201, [ |,201 POT SRIGEST L. RTE53! R1834 NSt w = 1o L TPXDP_CLKI0OM P ARIO |Gl KoUT | TPXDP_P
RUDE B 10K 10K
PCH | NTVRVEN L 1: 1/ 28% 1/ 28 66 23 16 _| TPXDP_CLK100M N 1,\/8/\/2 | TPCPU_CLK100M N 15 66
b, b, 1156w NOSTUFF
C18021 1C1803 DP_AUXCH | SOL 16 23 s M R1841
1. gzlé%__ pr— %OOQIUF 19 18 17 16 7 =PP3V3_QUS _GPI O, SATARDRVR EN 6 o5 o 23 16 _| TPXDP_CLK100M P 1AQA 2 | TPCPU CLK100M P 15 66
2405 2 G % =PP3V3_SUS GPI O
0201- MUR 0201- MUR 1 1 1 1/20W 19 18 17 16 7
R1 81% 8K R1 81% 7K R1 811-'())0K PLACE NEAR-UB00. 11 1. 277 %
Mﬁ;@ Mﬁ;@ mﬁ;@ R1810 'R1854 ['R1855|'R1853
= 2B, 28, 28, wis HDA BIT CLK R 1,33 2 HDA BI T_CLK o o0 o 10K 10K 10K
PLACKEPRERIDIS. 112 S It NP — %20‘” %20‘” %20‘” Sy wsTER-K21 MB ere oeiz o] A\
NP PCl ECLKRQO L_GPI O73 ., i R1811 2401 2401 2401 pemeETTICE -
g PCI ECLKRQE_L_GPl Q44 ,, HDA SYNC R 133 5 DA SYNC PCH SATA/ PCl E/ CLK/ LPC/ SPI
60 16 _HDA SDOUT R 1 2 SPI_DESCRI PTOR OVERRI DE_L gy 40 PEG B CLKRQ L_GPI 66 69 10 Ly, oD © 3 &0 27y g e NS
5% PLACE NeAR-UL80D. Fa5: 1. 27 1/ 70w 051-8871
1’2rgpfw USHDA ""R13%12 % . SM._PCH O _ALERT L d}@ Appl e Inc. T
HDA_RST_R L 1 2 HDA RST_L 2.5.0
69 16 @ 6 39 69 N P 1 ALER-I— I_ . .
ll\l/y\’ PLACE NEAR-ULB00, K57: 1. 27m + ShL_PCH = NOTI CE OF PROPRI ETARY PROPERTY:
1 RLB13 Ag8Y P B R i 1o
ul | up needed for SPI_DESCRI PTOR_OVERRI DE_L? PD needed for BCM MEDI A_SENSE? LA SYRC R w10 _HDA_SDOUT R 1 '\/\(5’\%8/\,—@2 HDA_SDOUT 639 69 40 19 (TN SMC SCl L 1 %;8 2 PCH GPI OL1 | : I‘ngﬁlc)N;;N THI S g‘n?wor\gtnl |TN CONFI DENCE 18 OF 109
16 69 1/ g0w 1/ gow 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
HDA_SDOUT_R 56 o 201 201 IV ALL R GHTS RESERVED 16 OF 74

8 I 6 5 4 3 2 1




=PP3V3_SUS GPl O ; 1617 15 19

=PP1V05_S0_PCH VCCI O PCl E

'R1900
49.9

H%ow

| PLACENEAR-ULBOO. BFL: 12. 7nm
2

DM _N2S_N<O> BL21 [ oy oRxN |91 R=1019) FDI_Rxno| BL13 FDI _DATA N<O>
wo oy DM _N2S N<1> 07 B2 | puiriy “Ongy neacr ' FoI | BI18 FDI_DATA N<1> ..
o o DM _N2S N<2> BJ19 | oy 2RXN FCBGA FDI _RxNg| BD12 FEDI _DATA N<2> o 66
oo m—OM _N2S N<3> g BLI7 | oy 3rxn (3 OF 10) FOI_Rxna| BILL FDI _DATA N<3> o 00
AY15
66 9 DM _N2S P<0> BI21 | pp oRXP OM T_TFaBREU FDl _DATA N<4> -
FDI_RxNs| AY12 FDI _DATA N<5> 9 66
66 9 DM _N2S P<1> BJI23 | by 1RxP -
FDI_RxNe| BJ9 FDI _DATA N<6> 968
oo DM _N2S P<2> BL19 | pv 2RxP N BFL0 FDI _DATA N<7>
oo m—OM _N2S P<3> g BT |oyarep FDI_RXN7| =722 g FDI _DATA N<7> .
FDI_Rxpo| BI13 FDI _DATA_P<0> o6
66 o DM _S2N _N<0> BD22 | v oTXN FDI _Rxp1| BL1S FDI _DATA P<1> o 66
o o DM _S2N N<1> BB22 | pm 1TXN FDI_Rxp2| BF12 FDI _DATA P<2> 968
o o 2N _N<2> BB19 | pm 2TXN FDI _Rxp3| BL11 EDI _DATA_P<3> o 66
oo @m—DOM _S2N N<3> o BBI7 |pv3Txn FDI_Rxp4| BB1S o FDI _DATA P<4> 968
BBl2
5 o DM _S2N_P<0> BF22 |y oTxp a) FDI _RXP5 FDI _DATA P<5> o 66
FDI _Rxps| BLO FDI _DATA P<6> o6
oo DM _S2N P<1> 22 jomine L “Rxp7|_BD10 FDI_DATA _P<7>
oo DM _S2N_P<2> AY19 | v 27xP FO_RXP7TL —— gu A _DAIA TSI oo
AY17
wom—DOM _S2N P<3> o DM 3TXP FOI_INT|BBIO o FDI_INT o o -
PCH DM 2RBI AS BK20 | pm 2RBI AS FDI_Fsynco| BHL2 EDI _ESYNC<0> 9 66
A N TEoD B 2 sam For Foynci| BKE Dl ESYNC=1> o
1R§}0920 PCH DM _COWP BF19 | pm _zcowe FOI_Lsynco BK12 g FDI LSYNC<O>  mmyoee
o 8019 | pv 1 reove FDI_LSYncL| B8 FEDl_LSYNC<1> oo
5201 — =T29 V\AKE@ 63
wasrm PMSYSRST L  Llgsys peserr (X VAKE* |28 — PCIE WAKE L o1
VAKE “BASESTRUE
1 s 2 PM PCH SYS P MLO | sys PWROK %E CLKRUN'/ GPI 082| T2 g PM CLKRUN L B o 17 0 w2
i = > PM PCH PWROK g ™2 | o re
o 20 10 o PM MEM PVRGD o B12 | pRavPvROK 28 sus_sTAT /Pl os| @ g LPC PVRDWN L oo « 0 e
“© D PM_DSW_PWRGD - A21 | ppyRoK E% SUSCLK/ GPI 062 D8 - PM _CLK32K_SUSCLK b “
» m—PM PCH APVROK. o, G3 | APWROK mg stp_ss*/aPlos3| 6 g PMSIP S5 L mrnaow
o D PM RSMRST L > BZOC RSVRST* 5 SLP_s4* OKlO > PM SLP_S4 L [ooT 25 40 48 61 20 16 7 _=PPVRTC G3_PCH
v @op—PCH SUSWARN L| o,  C13 | sUswaRN*/ SUSPWRDNACK/ GPI GBO SLP._S3* ()P g PM SLP S3 L~ mrywaom
wan - PMPWRBTIN L | g K9 pureTn stPaS g TP PMSLP AL
o a1 a0 Cy—SMC_ADAPTER EN g, HIO |ACPRESENT/ GPI CB1 R1915t
w1 ey PM BATLOW L - MO | BATLOW/ PRI O72 PvsYNcH BB g PMSYNC s 390K
PCH Rl _L - 2R SLP_LAN*/ GPI cRo| A7 1 LP_LAN L . v 201
g 2
'R1909
1°OOK
%?ow pewRVEN_F22 PCH_DSWRIVEN
2
SLP_sus* [t PM SLP_SUS_L .
= SUSACK* |F15 PCH SUSACK L am v
DF_TVS:DM & FDI Term Vol t age
Set to Vss when Low
Set to Vcc when Hi gh
R1%86
.. _PCH SUSWARN L 2\/\/\/\1 PCH SUSACK L .,
598
1’2@‘3‘” 101 7 =PP3V3_SO_PCH STRAPS
R1991*
8. 2K
%
1 2§¥v
201,
19 18 17 16 7 =PP3V3_SUS GPI O PM CLKRUN L ¢ 17 40 42
10 7 =PP3V3_S5_PCH
19 18 17 16 7 =PP3V3_SUS GPI O
NOSTUFF
1 1 1 1 1
ri925| [rioss R199%) R1082! Ri983
1 % i 1/ 200 1/ 200 1/ 200
1/ 20W ow ﬁ}@/
zg"%\/z 2 ¥ 201, 201, 201,
PCH SUSWARN L .,
GPI Q29 _SLP_LAN L ,,

PM BATLOW L

17 a1

PM _PWRBTN_L

17 23 40

PCl E_ WAKE_L

617 36

s LVDS IGBKy QL M4 gqrey U1R8(|):8 NT
LVI | PANEL M2 COUGAR-
° S 16 VR L_VDD_EN MOBI LE- SFF
: @on LVDS |G BKL RyM 49| griterL ( 4FgFBGlAO)
NCx—E21 L poc_ak OM fT_TABLE
R1955* NCx—=4€ 1L_DbC_DATA
10QK s RA2 || CcTRL_CLK
1 20 NoX w0 L_CTRL_DATA
201, NCX——— =~
NCxAH#2 livp 1 BG
= NCx2H#0 lLvp vBG
NCx2BL L vD VREFH
N9 |Lvp VREFL
AKA4L
NCx2K44 |1 vDsa_cLk* 8
AK46 7| vpsa_cLk P13
NCxR46 1 vDSA_DATA_0* &
NCx2M9 1 vDsA_DATA_1* 0
NCx2NA4 1 vDSA_DATA_2* E
NCx-2K40LvDSA DATA_3*
NCx2R44 |1 vDSA_DATAD -
ANSL || vDsA_DATAL >
NCxM6 | vDsa_DATA2 <
NCx2K42 | vDsa_DATA3 EI
5 A6 1 vDsB_cLk 8 N
NC. AHA4 - >
NCx A4 1 voss_ ok 21 B
NCx2MBO L vDsB_DATA_0*
NCx2L49 LvDsB_DATA_1* -
NCx225L L vDsB_DATA_2* |§
NCx 20 LvDsB_DATA_3*
NCx-2M8 || vDSB_DATAD O
NC2E5L |1 vpsB_DATAL O
NCx-A249 |1 vDsB_DATA2
NCxAH8 | vpDsB_DATA3
« TP_CRT |G BLUE M6 | cRT_BLUE
s TP _CRT | G GREEN R46 | cRT_GREEN
s TP _CRT |G RED W6 | crT_RED
s TP | K R49 | crT_DDC_CLK
s TP _CRT | G DDC DATA N49 | crRT_DDC_DATA
. _TP_CRT | Y MBO | crRT_HSYNC g
s _TP_CRT | G VSYNC N51 | crT_vsYNG
PCH DAC | REF R51 | pac | REF
T48 | cRT_I RTN

'R1951
1K

3
Eé‘é@vﬂcgmmsm R 2. 5amm
2 1

SDVO_TVCLKI NN_AU40 TP_SDVO TVCLKI NN
SDvO_TveLKI NP AY2 o TP SDVO TVCLKI NP .
SDVO_STALLN_ARS1 TP_SDVO STALLN R
SDVO_STALLP| AR49 . TP_SDVO STALLP s
SDVO_INTNLATSO o TP SDVO | NTN R
sovo_INTRLATAE o TP SDVO | NTP .
SDVO_CTRLCLK| Y42 & DP IGB DDC CLK .
SDVO_CTRLDATA|_R44 @e=p—DP 1 G B DDC DATA .
DOPB_AUXNLAVEL oy DP IG B AUX N .
DDPB_AUXP| A9 o=p P |G B AUX P 8
oope_HPDLAY42 @ DP I G B HPD .
DoPBON AYAS o TP DP IG B MN<O>
porB 0PLAYS0 o TP DP I G B M.P<0> .
oop_INAY44 o TP DP 1G B MN<1> .
pops_ 1P AYA6 o TP DP 1G B MP<1> .
oope 2N 8244 g TP DP 1G B MN<2> .
DDPB_2P)| - TP_DP_ 1 G B M. P<2> o
oo 3N B9 g TP DP IGB MN<3>
poPB_3p| BASL TP_DP_IGB P<3> .
DDPC_CTRLCLK| 150 TP DP IG C CIRL_CLK
DDPC_CTRLDATAl ¥4 TP _DP |G C CTRL_DATA
DOPC_AUXNLAUSL oy TP DP |G C AUXN s
DDPC_AUXP| AU49 * TP_DP_ 1 G C AUXP s
oopc_ HPD BE46 o TP DP I G C HPD .
popc ONLBHS o TP DP IG C MN<O>
popc 0P BSSL g TP DP 1G C M P<0> .
popc_1N_BD48 . TP DP 1G C MN<1> o
popC_1p| BDSO . TP_DP_IG C M P<l1> s
popc_2N_BF46 - TP DP 1 G C M.N<2> s
popc 2P BFAS g TP DP 1G C M P<2> .
popc 3N BE4S o TP DP 1G C MN<3>
popc 3P BESL g TP DP 1G C M P<3> .
DDPD_CTRLCLK| M8 > TP_DP IGDCTRL_CLK
DDPD_CTRLDATA|_ Y42 @e=p_ 1P DP 1G D CTRL_DATA ,

DDPD_AUXN_AU46 > TP_DP_| G D AUXN
DOPD_AUXP| A4 oy TP DP | G D AUXP

DoPD_HPD| BK44 o TP DP IG D HPD s
ooppoN BEL gy TP DP IG D MN<O>

poPD 0P B39 o TP DP I G D M.P<0>

oopo_IN BF42 o TP DP 1G D MN<1>
oopp 1P B42 g TP DP IG D MP<l>

popp 2N B47 g TP DP 1G D MN<2>
porp 2P| BLA7 g TP DP 1G D MP<2>
popp 3N BL4S g TP DP 1G D MN<3>

ooPp 3P BJ4S g TP DP 1G D MP<3>

PR T e

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.

PCH DM / FDI / GRAPHI CS

05

1-8871
2.5.0

19 OF 109
17 OF 74

2

1




; =PP3V3_S0_PCH GPI O

PCH PCl _GNT3_L

PCH PCl _GNT2_L

PCH PCl _GNT1_L

NOSTUFF NOSTUFF
R2052'| R2053*
1Q 10K

% %

1/ 2 1 2§¥v
201, 201,

7 16 17 19

15755 PR | B EREHATFEN st o

R2090

2 O A1 AP PWR EN,, ..
5%
1/’\%:OW
2 PCH GPI G59_OCD_L A

PLACE_NEAR=UL800. C33: 2. 54mm

BH24 Ul800 BE3
NCx—gor TPt COUGAR- POl NT  RSVD_BESp g NC
NC %———TP2 MOBI LE- SFF RSVD_BE1 DAgNC
NC %—220 I7p3 FCBGA RSVDiALB:)Ag(NC
% BKlg P4 (5 CF 10) RrsVD_BI7[ B /NG
BHL6 |rpg oM T L
NG Xz e —E&E&u_gch
X anao RrsvD_BH3| BB\
NC:)_TP?
w2R40 |rpg Rsvanue_AL‘ﬁ,\,c
NC %2842 I1pg RSVDiA\/\B_AﬁNC
FI XME: NEED | NTEL APPROVAL OF NC ON TPS NC)&TPU) RSV':LAW*—AyGNC
VB0 I7p11 RSVD_AY6[ A
TP_PM TEST RST L ne E3 |tp12 RSVD_AY2[ A 2$
NC %—2M |7p13 RSVD_AY4 —AéNC
NC x% TP14 RSVD_BC3 _:élNc
TP15 RSVD_BC1
%x_x’*m” P16 RSVD_BGL _Bé1$
NC %— 224 ITP17 RSVD_BG3 E‘%NC
NG D2 lrpag RevD_Bes| Bhng =PP1V8_SO_PCH_VCC_DFTERM
NC x% TP19 RSVD_BH4 —:?:SNC R2081!
e it 9 RsvoiaJs_a)]%NC 201
BL7 |1p2o > ) BISLSONC 2
NC X— ) RrsvD_Bke| BEN\c
NC %—M0 I1p23 o | & ==
K30 |1ppg = RrsvD_Ava| AY8\ - R210K80
NC %—2H49 I1pa1 DF_TVS| B PCH DE_TVS 1 2 CPU PROC_SEL_L
BB42 0
NC x——=—{TP42 RsvD_BLS| BB\ 1,‘:‘%{5’\,\,
NC ¥—322 TP25 RSVD_BB6 | B8S, 2ot
NG % 3327 P26 P XNe
w5331 Irp27 RSVD_BD2 Bl
ch BJ29 |rpog Rsvoiam:)_é“:ﬁxm
NC BL25 B NC
TP29
NCXWTP% RSVDiBAl_BééNC
NCX—p31 ] rRsvp_erel BS\c
NCx—55 s il e
NC %—p =2 TP32 usepon|_F24 USB_HUB1_UP_N -
NCX 526 | My Userop| 24 USB_HUBL_UP P o 0
w2528 | N — S -
NC %—EF28 Itp3s ussPLN|_25 NC USB_1N
BF30 |1pag ussp1p|_A25 NC USB 1P tused
NC xRS usspan|_C27 NC_USB_2N
%IE BD28 1:22 useP2p|_A27 NC USB 2P tused
w5028 | T —
NC %—B2280 ITPa0 usBP3N|_28 g NC USB 3N
useP3p| P28 g g NC USB 3P tnised
| R2010 10Kk 2 anna PCl _INTA L - 249 PI RQA VR6 B 4N
) 1 > L oY 17 Z0VWF PCl INTB L ; 48 |p ROB* USBP4N]| 56 NG USB 4P used
) > 1 5% I 20VWF PCl | NTC L - A7 PI RQC* USBP4P| . = L EE——
10K "2 1 e PCl _INTD L - 5P R usepsn|_D28 NC USB 5N
o\ NV —sortr2ome - 538 Ne USB 5P usea
i R2016 2 1 JTAG GMUX_TMS 0 [Req+s api 80 B B
) 1 2 L T29_A HV EN L -4 [REer api B2 m usePeNn|_H26 NC USB 6N
10K5 "2 AAAL o7 en PCl_REQB L - F46 [REGB*/ GPI CB4 % USBP6P| 20 gy NC USB 6P pnused
UT S 1720V il
o PCH PCl _GNT1 L F42 |aNT1+/ GPl os1 useP7N|_D32 NC USB 7N
w PCHPCO GNT2 L o, M2 e cpice3 O usBP7P| B2 g NC USB 7P -y
.« PCH PCl_GNT3 -2 ar/erioes § usePan|_Me28 USB HUB2_ UP_N o
| VP8 qup— USB HUB2 UP N D s
4 R2030 2 AL PCl I NTE L - M lPReE P Usspep| K28 g USB HUB2 UP P uiw ™M
10K 1 e AUD_| P_PERI PHERAL DET G 1pi Rep*/ GPI OB 9
0T i W:—F%m RG] Gl O3 usBPON_=2 E Tl;l o 3 o8
" SE AUD 1 2C INT L ; F20 |p1 ROt / P O userop| 229 g g USB CAVERA P gy 3068 @™
R2015 1gx  bosTuer, " OD—9 usep1on|_S31 NC USB 10N =PP3V3_S3_PCH GPI O -,
o1 g s 1P _PCl _PME L - H {pvE* Unused
g usep10p|_A31 NC USB_10P ~
e ey LOD LU =PP3V3_SUS_GPI O
woomPLT RESET L~~~ g FlidrTRST ussp1n]_HB3 NC USB 11N
1
o0 25 LPC CLK33M SMC R 51 |oLkouT_PCi 0 useP11P| P33 g NC USB 11P tnused R2061 R20160§ IR206 8 w0 % e
E49
25 (o LPC CLK33M LPCPLUS R - o CLKOUT_PCl 1 Ussp12N_HB0 NC USB 12N 1°0K 12 9% 1R067 1°0K
TP_PCI K33M 2 CLKOUT_PCI 2 F30 tnusea 2/%0w 2/%0w
. TP_PCI _CLK33M OUT3 343 |o kaut_pai 3 USBP12P| 70 qugp NG USB 12P L6 201z 2 10K L6
2 PCH_CLK33M PCl OUT &5 | kaut_pai 4 usepP13N|_MB3 NC _USB_13N 1 ow
am-PCH CLKSSM PO QUT e 2 | o NG USB 13N
Cebrian| 55 e NG USH_13P e R2060Y | RROG2Y| T8989 1M
10K 10K 9
v 2B v 23 ow | R2069"
USBRBI AS* |5 33 & PCH USB RBI AS 25/1: 25/1: 5201 10°K
userel As|_A33 ] 2 2 1/ 200
201,
ar
000*/ GPI 069 -
oo/ GPl oso AT g USB_HUB SOFT_RESET L .2
oc2r/aPlosr| A3 SDCONN_STATE _RST_L .,
oc3r/ GPlose| D16 g ENET_PWR_EN 2
coar/ Pl o1 ALl g PCH GPI I43_OA4_L ,,
ocs+/aPl co| BL6 o SDCONN_STATE_CHANGE .
cce*/ Gl olo] @28 g PCH_GPI O10_OC6_L 2
acrr/criolal M5 g PCH GPI O14_OC7 1 .,

SYNC MASTER=K21_M.B

PCH PCl / FLASHCACHE/ USB

d} Appl e I nc.
®

05
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

1-8871

I NC.

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 20 OF 109
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 18 O: 74

2 1




=PP3V3_S0_PCH ; 15 19 22

'R2155
10(/)K
NOSTUFF 250w
nommSMCIG THROTTLE L W [aeusy/cpi oo U800 R2170 2%01
v FW PNVE L B40 | Taci/ Pl OL COUGAR- POl NT L A%3\ . _cPy_PECI
o e GVUX | NT >3 TACH2/ GPI 06 MOBI LE- SFF bl 506" 201 R2%40
2100 JTAG | SP_TCK 2219107 ZPPBV3_SO_PCH.. 4 1o rmy_SMC_RUNTIME SO L M5 | naggrpiar Fosea P AUTO S PCH_PROCPVRGD A ooy CRU_PVRED oy, RZ106
DD PUR EN L R2190 NC _GPI OB oo H7 | cpics oW1 THBLE THRWIRI P, BP0 o PM THRMIRI P_L_R ? o A 2 PM THRIER P_L o e
b 100K 1w PCH GPI O12 S5 || AN_PHY_PVWR_CTRL/ GPI O12 I\ T3_3v+ | R PCH I NI T3V3_L 10 s has otornal pul 1 up and shoul @ not pul e 1o %
10 _GMUX | NT s _PCH GPI O15 TH'S SIGNAL IS | NTENDED FOR FI RMRE HUB AND VE ARE NOT USING I T.
’ s 8 2 Ts_vssi| AK10 "
SATA4GP/ GPI OL6 8 Te vesz| AHL2 J_
a2 TACHO/ GPI 017 = Ts vssa|_AK12] L
1 @om—QDD_PWR EN L 2| scLook el ez TS_vssal AHLO
R2111'| R2112' R2113* 1w PCH GPI Cp4 KI5 | Gpi 24/ MEM LED e 1| wo
20°K 10°K 10°K w0 10 16 SMC SOl L Cl15 | epy o7 > 1L~ AL RevD TPs NC-ed per INTEL approval
1/ 200 1/ 200 1/ 200 26 23 10 | SOLATE_CPU _MEM L Gl | cpi o8 Vs noe ™
201, 201, 201, w10 129 _SW RESET L R3 | sTP_PCI */ GPI 084 b vy 1w _PCH INIT3V3_L
(0 necessary? » _PCH _GPI GB5 W2 | cpi cgs 0 i e v
2210 _PCH GPI OB6_SATA2GP V6 | SATA2GPI GPI CB6 VSS_NCTF_A49 S
= = = 2198 JTAG | SP_TCK M | SATA3GP/ GPI GB7 6 T et 'ﬁﬁ}f&
amp= A2 Lot IS e VSS_NCTF_AS51 1K
BHL
o8 JTAG | SP_TDO NS | 5| cADy GPIl B8 VIS NCTF.Br BH51 Y 2@%‘}
s JTAG | SP_TDI Y10 | spaTACUTO/ GPI CBY V\S/zgm,\;:?;Bml BIL 201,
(00 e 1ntet 30 1 _FW PWR_EN 2| spATAcUTL GPt s LL ol
25 10 _ENET_LOW PVR AAL | SATASGP/ GPI 049 g vss NCTE gjig BJ49 =
= K17 >_| i —
1018 17 16 - ZPP3V3_SUS 4GPl O w1210 oqgy SPIL ROV USE MLB =~ qugg K17 lcPIc7 ves NOTE mys1| BISL o =PP3V3_S0_PCH SIRAPS
1 __MB RAM CFG3 K42 | tacHar aPI os8 vss_NCTF_BL1| BLl
NOSTUFF 10 M.B_RAM CFQ M43 | TaCHS/ GPI 069 vss_NCTF_BL3| BL3 1 1
R2195* R2192'| R2193'| R2194* 10 M.B RAM CFGL D40 | TacHe/ GPI 070 vss_NCTF_pLal B4 R211%§ 'ﬁ&;{g’i
105 10I°§ 1005 105 10 M.B_RAM CFQO A41 | TACH?/ GPI O71 VSS_NCTF_BL4g| _BL48 1 25% 1 25%
1/ zgx\? 1/ 20W 1/ 20W 1/ zgx\? VSS_NCTF_BL4g| BL49 2@1@/ 2@1@/
201, 201, 201, 201, vss_NCTF_BLs1| BLS1 2 2
vss_NCTF_c3|_S T29 SW RESET_L 10 35
vss. NCTE. cas| %8 SMC RUNTIME SO L wwam
_ LPCH GPI Q12 vss_NCTF_cs1| S51
=+ =PP3V3_S5_ PO SPI ROV USE_MLB, ("% vss_ncrF_pi| 0L
PCH GPI Q24 ,, vss_NcTF_ps1| D51
| SOLATE CPU MEM L 6 25 - vss_NcTF_E1l EL
1 s 26 S NCTF_|
R21190:]IZ (PUs necessary?) 1916 7 =PP3V3_T29_PCH GPI O
1/ 2 o
2015 =
R21199K1
SMC SCl L 4w =PP3V3_S3_PCH GPI O %%
18 1/ 20w
201,
1107 =PP3V3_T29 PCH GPI O t 8;21%%2
1917 16 7 =PP3V3_S0_PCH STRARS = 1%
® g3 oo
JTAG | SP_TDI
g 7ALVC2008GT PCH GPI OB6_SATA2GP_ ;25
R2160'|R2184'| R2185'| R2186' 1 129 PWR EN PCH Sra SRS NOSTUEE ENET_LOW PWR , »;
10K 10K 10K 10K U215043 T29 PWR EN _ yoomy 55 1 1
1/ 200 1/ 200 1/ 200 1/ 200 25 10 17 _PM_PCH PWROK 61, os R211908K R211]09
oM, 285, 8%, 20, 3 1/ 200 1/ 200
23 19 mAUD | PHS SW TCH_EN_PCH 201, 201,
R2152 L
JTAG | SP_TDO s 10 2\/\(/)\/\1AUDIPHS SW TCH EN PCH R = =
Ty T— Lot
19 201
U2150)7 AUD_| PHS_SW TCH_EN o
SMC | G THROTTLE L 45 o 10 1 _PM _PCH_PWROK N P oD
4
s WOL_EN 10 18 17 16 7 _=PP3V. | l
R2114* R2115* =
10K 10K
15 %
1/ 2§¥V 1/ 2§¥V
201, 201,
L _PCH GPI 46 .
19 MB RAM CFG3 GPI  68: 71] have 15K-45K internal PUs
1917 16 7 =PP3V3_S0_PCH STRAP!
DRAM CFGL: H DRAM_CFG2: H o —MB RN CG@
T Ro1 75 R2174" R2173" ROL17 9] 1 _MB FAM CFGL
R2 10?( 10K 10K R2 107 B v e R s puressar 1020
1/ 28W 1/§ £ u iﬁ%v 1/ 280 DRAM CFG3: L DRAM CFG2: L DRAM CFGIL: L DRAM CFGD: L PCH M SC
201, 2 2 201, R2162" 'R2163 R2164 R2165 —
1K 1K 1K 1K
il Bt il Bt Appl e Inc. 051-8871
201, 5 %01 201, %01 ® U5 5.0

M.B_RAM CFG3 19
M.B_RAM CFQ2 19

M.B_RAM CFGL 19

M.B_RAM CFQO 19

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

I NC.

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 21 OF 109
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 19 O: 74

2

1




VOGHCL i et a1 per 05 NESBL IvocacLk UlsUU 27 =PP1V05_S0_PCH VCC CORE AB21
COUGAR- PO NT L aa A e aram AB23
27 =PP3V3_S5_PCH VCCDSW R12 lyccpsve_3 MOBI LE- SFF " ¢ AC2L
FCBGA
TP_PPVOUT_PCH_DCPSUSBYP RIO Jocpsusere (8 Qg0 o
__TABLE AE21
2> PP3V3_S0_PCH VCC3_3_CK F V37 lvees_3_va7 vea o Rre3| Re3 =PP1V05_S0_PCH VCC O USB ;.. AE23
V39 Jvocs 3 vae vea o Res| Re5 Y=
vcal o uza| W23
vocsetLou 2 pin et as v per 0o NGYEL [VOCAPLLDM 2 vea 6 Ups| U5 2;?
2 - _=PP1VO5_SO_PCH VCCI O CLK AP2T_Noai o AP27 vocsuss 3 rorl 27 —PP3V3 SUS PCH VOCSUS USB o3
Ra lste =G por T 3| 72
NCYE2 |bePsus_vis vecsus3_3_Reo| R29 AR5
3 @ Vocsuss_3 27l Y27 AG7
k@&o@susﬁmss @ vocsuss_3_uzel W29 AJ21
DCPSUS_AUB3 vocsuss 3 ne7l Re7 o
22 20 - =PP1VO5_S0_PCH VCCASW AB27_|\ocasw AB27 - _ AJ25
o Mt vea o gl N8 =PP1V( PCH_V PLLUSB - 27
AB31 |\/oCASW AB31 VBREF_Sug| MB7 =PP5V. = V5REF! 2 AJ29
AC27_lvccasw AC27 AI31
AC2S_|\/ooasw AC2 o DCPSUS_AUB 1| AR~ 1e-eo per 00 AR29
AC31 lyocASW AC31 a VOCSUS3_3_AMe7| AMRT =PP3V3_SUS PCH VCCSUS . AK31
AE27_|\/cCASW AE27 = AK33
AE29 |\oonsw AZ29 § VsReF N6 =PP5V_SO_PCH VSREF . o83
AE31 AMBS
o1 xOCAS"WV—’Sil 3 € vocsuss 3 rasl Re3 =PP3V3_SUS_PCH VCCSUS GPI O, ..
CCASW | r R35
V21 lyocasw va1 D s ; _=PP1V PCH_V/ PLLPCIE Aw1
V23 vccAsw V23 = — =5 AP19
V25 |vocasw ves § VOCSUS3_3 ey TP_ 1V PCH_V LLEXP
Y21 lvoccAsw Y21 ~ VCC3_3_AB19| ABL9 =PP3V: P V 1 O 2 2 - _=PP1V0O5_S0_PCH VCCI O ARLS
Y23 lvocAsw Y23 % vocs_3_Acie| ACL9 AT13
Y25 lvecasw v2s voes_3_Rao_R40 AR23
Y27 |yocasw v27 AR25
Y29 |lvccASw Y29 VvCe3_3_AFe| AF6 =PP3V3_S0_PCH VCC3_3_SATA;, .. AT
Y31
s out ot tor decoupting oty - VECASW Y31 VOO O AAL3| AAL3 //:ﬁg
EP\:SJI & P(EHwtiw DIR=0- Z nm u1s g§%$: v s 23: =BPLV0S S0 PCH VOALQ SATA e = v
1C221 _ - VCO 0_AGLS 27
(},gwlup 2+ =PP1VBRIV5_S0_PCH VCCVRM AC39_|ycovRM AC39 % Va3 © Ar1s| AF1S 055
4 PP1V05_S0_PCH VCCADPLLA BF40 -
2 32% cERM 20 \VCCADPLLA A AUBS
I 5361 . PP1V05_S0_PCH VCCADPLLB BD40_|\ocaDPLLE VCCAPLLSATAL ANB i~ voospiisara pin rert as 1 per oo o
_ VCCOVRM AE19| AEL9 =PP1V8R1V5_S0_PCH VCCVRM; ,,
= = 1 SPRIVOS_SO_PCH VCQ Q ALK e VGOVRM_AFL7| AFLT ., _=PP3V3_SO_PCH VCC3_3_PCI BKes
PLACENEAREULE00. Fus: 2. S4mm 22 167 _=PP1VO5_S0_PCH VCCDI FFCLK AC37_|\ooDl FFCLKN_AC37 _
e TR Vi ibivods VoI 0 Ag1s| AB1S o =PP1VOS SO PCH VOO O SATA, - . —PPIVBRIVE SO PCH VOOVRM AU
AE39_lvoeDl FFCLKN_AE39 xg %ﬁg:ﬁ [_Awas |
-+ _=PP1V05_S0_PCH VCCSSC AC35 lyoossc _ NERE2
PPV SST UL7 |popssT vocasw ute| UL9 =PP1V( PCH_V W V202 v e s weper o ACIS
- . Z nm _ VOLTAGE=3. 3V § v W R1o| RO o
5 =PP1V05_SO_PCH V_PROC 1O AM7 |y proc 10 BT vooaswwiovao - =PRI BCH V! ELLED
/1 uF , __=PP1V P Vo FDI AUL5
i 1+ 15 7 =PPVRTC G3_PCH NI6 |voerTC Olg vocsusHpA V31 =PP3V3R1V5_S0_PCH_VCCSUSHDA ; 5 ;. AVL6
[ =
5361 10 8 v, 1 tale
= 1C2231 |1 C2232 |1 C2233
B THTh
2 2 - 2 -
402 835, CERM 8351 CERM
PACE N 00 e 2 4
P ACE NEAR-ULB00. N5 5. S4rm
P ACE NEAR-UtB00, s 5. Samm
— PCH VCCADPLLA Fil ter
R2260 (PCH DPLLA PYR)
, _=PP1VO05_S0_PCH VCCADPLL 1,\/(\?/\/2 . PP1VO5_ S0 PCH VCCADPLLA 20
Mf_l/é'\év VCLTAGE:;. 05V o8 m
1 C22§:O 1 C2F261 PLACE NEAR-UIB0D. B740: 2. aMM
3
8361 M
PCH VCCADPLLB Fi l ter
R2265 (PcH DPLLB PYR)
1 0 2 PP1V0O5_S0 PCH VCCADPLLB 20
T NECK W DTHRO: 2 69 m
2
0 12265 |1 C2266  rusce rsunson sz sae
0, 1UF = TUF
Tl
2 3 2
8361 R

\vocoore_asz1_ U1800
vocoore_as2$ VS 'B‘E 'Z(EF NT
VCCOORE_AC21 FCBGA
VOOOORE_AC23 (7 i _T ABL Eccapad WL PP3V3_S0_PCH_VCCA DAC F..
VCCCORE_AE21 “CRT
\VCCCORE_AE23 VssADAd_ V50
VCCCORE_AF21
\VCCCORE_AF23 VCCALVDS_AF33| AF33 =
\VCOCORE_AG21 VCCALVDS_AG33| AG33 J_
xc::: E*//:g: @ vssALVDS_AC33| AC3S =
-~ WIS vssaLvps_ae3a| AE33
\V/COOORE_AG27 § 4
\VCCOORE_AJ21 VCCTX_LVDS_AF37| AF37
\VCCOORE_AJ23 8 VCCTX_LVDS_AG37| AG37
VOCCCORE_AJ25 S| VCCTX_LVDS_AG39| AGS9
\VCCOORE_AJ27 VCCTX_LVDS_AJ37| AI37
\VCOOORE_AJ29
VCCCORE_AJ31 vees_3_T39] 139 =PP3V3_S0_PCH VCC3_3_HVCMOS ; .,
\VCOCORE_AK29 VO, o er| w7
\VCOOORE_AK31 -
x *Z\Kzg VOCVRM ALR21 | AU21
— CCVi 1| AVe1 =PP1V8R1V5_S0_PCH VCCVRM
\VCCOORE_AMBS VOCVRMLAVE 7o
E VDM _Ave3| AMR3 =PP1V05_S0_PCH VCC DM ;..
VoQ O_AMRL VOCCLKDM |_AP39 PP1V05_S0_PCH VCCCLKDM _F .,
VCCAPLLEXP
13| AJ13 =PP1V8_S0_PCH VCC DFTERM
Voo O ARLS VCCDFTERM_AJ NI 718 22
\Vco 0 AT13 VOCOFTERM AJ15
o & VCCDFTERM AK15| AKLS
\VCCl O AR23 ° ) VCCDFTERM AL13| AL13
\Vcol 0_AR2S 9
vooo AR 3 3 vocspl | Y19 =PP3V3_S5_PCH VCC SPI ..
\VCCl O_AR29 >
\VCCl 0 AU23
\VCCl O_AUS
\col 0 AU7
\VCCl O_AU29
\VCCl 0 AUBS
\Vcol 0 AVB4
\VCC3_3_BK28
VCCVRM_AU19
\VCOVRM AWL8
'VCCAFDI PLL_AP13
'VCCAFDI PLL_AP15
VCCl O_AK21 [a}
TR
VCCDM _AULS5
\VCCDM _AWLE
oRCE T
PCH PONER
T
1- 71
Appl e I nc. " 88
S 2.5.0

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.

22 OF 109
20 OF 74

2

1




3

o7 [vss o7 UL800

AAT_yss_AA7 (9FCOB:G%) VSS_AL7| ALY
AA9 yss AA9 VSS  vss ALo[ AL9
AL Iyss am11 B vss aLiaf ALLL
AA39 lvss AA39 o @ VssA39 AL39
AMI lyss AM1 @ L) VSS AL41| AL4l
AMS3 |yss_ ama3 g = vss_AL43| AL43
AMS |yss_AA4S é VSS_AL45| AL45S
AB2 |yss AB2 VSs_AML5| AMLS
AB4 |yss_AB4 vss_AmLo| AMLY
ABL7 |yss AB17 Vss_Awes| AM2S
AB25 |yss AB25 VSs_Anpo| AM2O
AB33 |ySS AB33  aur mee VSS_AMBL| AMBL
AB35 |vss AB35 vss_AMvB7| AMBT
AB37 lvss AB37 Vss_Ap2| AP2
AB48 |yss_AB4S VSs_Ap4| AP4
ABS50_|yss_AB50 vss_ap7| AP7
ACT_|vss_AcT Vss_APg| AP9
A |vss ACe vss_AP11| AP11
ACLL lyss Acll Vss_AP17| APL7
ACL7 lyss aci7 vss_ap21| AP21
AC25 |yss AC25 VsS_Ap23| AP23
AAL |yss Acal VsS_Ap2s| AP25
A3 lyss Aca3 Vss_AP29| AP29
AAS lyss Acas vss_Ap31| AP31
AE7 |vss AE7 VsS_AP33| AP33
AE9 |vss AE9Q Vss_AP3s| AP35
AELl lyss AE11 VSs_AP37| AP37
AEL3 |yss_AE13 VSS_AP41| APA1
AELS |yss AE15 VSS_AP43| AP43
AEL7 |yss AE17 VSS_AP45| APAS
AE25 |yss AE25 Vss_Ap4g| AP48
AE3S |yss AE3S VsSs_AP50[_APSO
AEAL |yss AE41 VSs_ARe| AR6
AE43 |yss AE43 VsS_ARs| AR
AEAS |yss AE45 VSS_ARL7| ARLY
AF2 |yss AF2 VSS_AR19| ARLY
AF4 lyss_AF4 vss_AR21| AR1
AF8 |vss AF8 Vss_ARa1| AR31
AF19 |yss AF19 VSs_AR35|_AR3S5
AF25 |yss_AF25 VSs_AR37| AR37
AF27 |yss_AF27 VSS_AT7| ATY
AF29 lyss aAF29 vss_ATo| AT9
AF31 |yss_AF31 vss_AT11| AT11
AF35 |yss AF35 VSs_AT39| AT39
AF48 |yss AF48 VSS_AT41| AT41
AFS0 lvss AF50 VSS_AT43| AT43
AGT lvss AGT VSS_AT45| AT45
AD |vss A VSS_AUL7| AUL7
AGLL |yss_AGL1 VSS_Aus7| AUB7
AGL7 |yss_AGL7 vss_Avz| AV2
AGLY lvss AGLY Vss_Ava| Av4
AR9 lvss A9 VSS_Avag| Av48
AGB1 lyss AGa1 Vss_Avs0| AV50
AGB5 lvss AG35 VsS_AW | AW
ARAL lyss AcaL VSS_Avg| AV®
AA3 lvss A3 VvsS_AwL1| AWL1
AAS |yss Ams VSs_Aw 3| AWL3
AR lyss A2 VvSs_Aves| AVe3
A7 |vss A7 Vss_Aves| AN2S5
A9 lvss AJ9 VsS_Ave7| AVe7
AJ11 |yss AJ11 Vss_Aveo| AN29
AJ19 lyss AJ19 Vss_Avge| AVB6
AJ33 lyss AI33 VSS_AwBo| AVBO
AI35 yss AI35 vss_awm1| A1
AJ39 lyss AI39 VSS_Aw3| AW3
A4 lyss AJ41 VSS_AWS| AMS
AJ43 lyss AJ43 VSS_AY10[ AY10
AJA5 lyss AJ45 vss_ps| B6

AK2 |yss_Ak2 vss_p1o| B10
AK4 lyss_Aka vss_Bi14| B4
AK17 lyss_AK17 vss_pig| B18
AK19 |yss AK19 vss_B22| B22
AK23 |yss Ak23 vss_B26| B26
AK25 |yss Ak25 vss_B3o| B30
AK27 lyss k27 vss_paa| B34
AK3S5 |yss AK35 vss_g3g| B38
AK37 |yss_AK37 vss_paz| B42
AK48 |yss_AK4s vss_pas| B46
AK50 |yss_AKs0 vss_Ba7| BA7
BALl |yss BA11 vss_BB4g| BB48
BA13 |yss BA13 vss_Ba31| BA31
BALG |vss BA16 VSS_BA34| BA34
BA18 |yss BA18 Vss_BA36| BA36
BA21 |yss BA21 VSs_BA39| BA39
BA23 lvss BA23 VsS_Ba41| BA4L
BA25 |vss_BA25 Vss_Baag| BA43
BA27 lvss BA27 Vss_BA4s| BA4S
BA29 lvss BA29 vss_ge4| BB4
BA9 |vss BAg vss_g2| BB2

\VSS_BC11
\ss_BC13
\V'SS_BC16
\Vss_BC18
\VSS_BC21
\Vss_BC23
\VSS_BC25
VSS_BC27
VSS_BC29
\VSS_BC31
VSS_BC34
\V'SS_BC36
VSS_BC39
VSS_BC41
\Vss_BC43
\VSS_BC45
\VSS_BD15
VSS_BD24
\VSS_BE7
\VSS_BE9
\VSS_BE11
\VSS_BE13
\VSS_BE16
VSS_BE18
\VSS_BE21
VSS_BE23
\VSS_BE25
\VSS_BE27
\VSS_BE29
VSS_BE31
\VSS_BE34
\VSS_BE36
\VSS_BE39
\VSS_BE41
\VSS_BE43
\VSS_BE45
VSS_BF2
\VSS_BF4
VSS_BF15
VSS_BF24
\VSS_BF48
\VSS_BF50
\VSS_BH6
\VSS_BH10
VSS_BH14
VSS_BH18
VSS_BH22
VSS_BH26
VSS_BH28
\VSS_BH30
VSS_BH32
VSS_BH34
\VSS_BH38
VSS_BH42
VSS_BH44
\VSS_BH46
VSS_BH48
VSS_BK10
VSS_BK14
\VSS_BK18
VSS_BK22
\VSS_BK26
\VSS_BK30
VSS_BK32
VSS_BK34
\VSS_BK38
VSS_BK42
VSS_BK46
\Vss_D6
\VSS_D10
\VSS_D14
\Vss_D18
VSS_D22
VSS_D26
\VSS_D30
VSS_D34
\VSs_D38
VSS_D42
VSS_D46
VsSs_F2
VSS_F4
\VSS_F48
\VSS_F50
\Vss_Go
VSS_GL1
VSS_G13
VSS_GL6
VSS_G18
Vss_G21
Vss_G23
Vss_G25
Vss_G27
VsSS_G29
VSs_G31

COUGAR- PO NT

FCBGA
(10 OF 10)
Vss

MOBI LE- SFF

M T_TABLE

VSS_BB50 U1800 VSS_G34

VSS_G36

VSS_G39
VSS_41

VSS_&4!

VSS_J7,
VsS_J9
VSS_J11

VSS_J1

VSS_J16

VSS_J18

VSs_J21

VSs_J2

VSS_J25
Vss_J27]
VSs_J29
VSS_J31

VSS_J34
VSS_J36

VSS_339
VSS_J41

VSS_J45

VSS_K2|

VSS_Ka
VSS_K48

VSS_K50
VSs_L7
VSS_L9

VSS_L11

Vss_L1

VSS_L16

VSS_L18

VSS_L21

VSs_L2

VSS_L25,
VSS_L27|
VSS_L29)
VSs_L31

VSS_L34
VSS_L36)

VSS_L39)
VSS_L41

VSs_L4
VSS_L45
VSS_N7|
VSS_N9

VSS_N11
VSS_N1

VSS_N21
Vss_N2

VSS_N25
VSS_N29
VSS_N31

VSS_N34
VSS_N39)
VSS_N41

VSS_N4

VSS_N45
Vss_P2

VSs_Pa
VSs_p4g

VSS_P50
VSS_R17]
VSs_Re1

VSS_R31

VSS_R37|
VSS_T7|
VSS_T9

VSS_T11

VSS_T1

VSS_T41

VSS_T4!

VSS_T45
VSS_u3l

VSS_U49)
VSS_ V2

VSS_V4
VSS_V7|
VSS_Vo
VSS_Vi11

VSS_V15
VSS_V17,
VSS_V27,
VSS_V29
VSS_v3

VSS_V35
VSS_V41

VSS_va

VSS_V45)
VSS_vag

VSS_Y15
VSS_Y17,
VSS_Y3:

VSS_Y35,
VSS_Y37]

SYNC

VASTER=K21_M.B

SYNC DATE=12/ 13/ 201
—

PCH GROUNDS

Cf} Appl e I nc.
®

TR O,
051-8871

NOTI CE OF PROPRI ETARY PROPERTY:

THE
Pl
THE
|
N
i
v

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

TO MAINTAI N THI S DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY I T

NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
ALL RI GHTS RESERVED

2.5.0
23 OF 109
21 OF 74

2

1




2 1

20 16 7 =PP1VO5_S0 ,PCH VCCI O SATA

=PP1V8_S0_PCH VCC DFTERM

POH VCCSUS3_3 BYPASS

20 18 7

(e s 8 5.
,_USB

06
=PP3y3_SUS PCH VCCSI

N|>—‘_
Q
N
T
o

L24
10UH- 0. 12A- 0.
w7 _=PP1V05_S0_PCH1 (Y Y Y U
0603 12 4U§: 4 12 4U];i 3 PLACE NEAUL800. A1S: 2, 54 ?(8{2} o
2 gggélCEm T2 g(ggz;CERM o
0361 |~ 6361 <

PLACE_NEAR=UL800. R27: 2. 54mm
POH VCCSUSHDA BYPASS

(PCH HD Audi 0 3.3V/ 1.5V PUR)

=PP3V3R1V5_S0_PCH VCCSUSHDA

PLACE_NEAR=ULB00. AP39: 2. 54mm 02-

PLACE_NEAR=UL800. U27: 2. 54mm

20 16 7

PLACE_NEAR=UL800. V31: 2. 54mm ‘og
2 i(% - CERM
8361

207 =PP1VO5_S0_PCH V_PROC | O

7

1
E Ul — Ul
XBR 2 2 - CERM |2 - CERM
Lo non Wby 2y 285 0361 0301
s e o
e e A G 1 _=PP3V3_S5_PCH VCC SPI
= 1C2442
leF
R2450 | Bl W B %,
=PP3V3_S0_PCH VCCADAC 1,\/(\?/\/2 . PP3V3, SO_PCH VCCA DAC F ., 0%01
5% ] 4
1/201W Rgggy\égﬂ-cg. 2 W PCH VOO O BYPASS =
20 - _=PP1V0O5_S0_PCH VCC DM
s
C24501| C24511 C24551 0 _
1008 610 L 5o - f %é‘l/ 2+ _=PP3V3_S5_PCH VCCDSW
6 ST Vo
CERM gzlr X5R- 8%01 2| xsR gpRM 2 1 Cg419% 1
Po Va3 BYPASS - PLACE_NEAR=U1800. R12: 2. 54mm . } :7) 2
X5R- Sggaill

(PCH PO 3.3V PVR)

|I|—

PLACE_NEAR=UL800. US1: 2. 54mm

PLACE NEAR-ULB00. U51. 2. 54mm
PLACE_NEAR-U1800. US1: 2. 54mm
PLACE_NEAR-U1800. ANE3: 2. 54mm

=PP3V3_S0_PCH
=PP5V_S0_PCH PCH VSREF Filter & Fol | over

2 D2400
\T54DW X- G
/) gTs

NEED PVR CONSTRAI NT'

PP5V_ SO0 _PCH V5REF

NECK_W DTH=0. 25Mv
éggé:ﬂ?ui
=PP5V_S0_PCH V5REF 2

19 16 7

7

PLACE_NEAR=U1800. V37: 2. S4mm =
PLACE_NEAR=U1800. V37: 2. S4mm

PLACE_NEAR=UL800. N36: 2. 54mm

, _=PP3V3_SUS PCH
, _=PP5V_SUS_PCH o s o1 & Pl over - _=PP1V0O5_S0 PCH VCQ O
(bt Pt erence far 5 Toarance on %8
4
Ve D2400
T54DW X- G
3 T 1C2429 (1 C2414 |1 C2407 |1 C2463 C2401:*
PP5V _SUS P(;:D m\j;mR;FNrSUS %"%'%:/ - é'%:/ :: %"%'%:/ T Js’é%'%:/ 1223'?:7’::
a : R = O O - CERV 35 2

<1 WA 055

MRRE sy
A =TRUE
-1 » =PP5V_SUS_ PCH_V5REFSUS 2
PLACE NEAR-UL600. NBT: 2. Sdrm N =
) PLACE_NEAR-U1800. ALRS: 2. 54mm
PLACE NEAR-UL600. ALPS. 2. 34mm =
PLACE NEAR-UL600. ALES. 2. 341
PLACE NEAR-UL800. ALES. 2. 54mm
PLACE_NEAR-U1800. AL5: 2. 54mm

=PP3V3_S0_PCH VCC3_3_SATA

7 _=PP3V3_S0_PCH_VCC3_3_PCl
12421 L 2423
z o UF 0. 1UF
2 %-CERM 5 18%
0261 P s, 2. 8351 0= —PP1VO5 S0 PCH VOCASW
P -
27 _=PP3V3_S0_PCH _VCC3_ 3 HVCMOS 1?&42 1%&45615%496 02242281 C22422%1
- 0%, 0%, - 9%, 200% —— 20% ——
2 2 2 3 2 - 2
égél égél égél xR c§603 xR c§603

N [
L
1N

TN
N

OX
o °p
TS

U 20 7+ _=PP3V3 PCH VCC3_3_GPI O
; CERM 1C2486 |1C2485 .
PLACE_NEAR-U1800. T39: 2. 54mm o/:LUF o/:LUF PLACE_NEAR-U1800. ACZT: 2. 54mm £
PLACE NEAR-ULB00. ACZT 2. 54mm =
5 . CERM 2 . CERM PLACE NEAR-U1800. ACZT: 2. 54mm
0201 0201 LA NEAR-UL800. AGo7. 2. Samm
PLACE_NEAR=UL800. ACL9: 2. 54mm PLACE_NEAR=UL800. R40: 2. S4mm N

1C2444 |2 C2452
T T Y T
5301 5301 -

PLACE_NEAR=ULB00. AGL3: 2. 54mm

=PP3V3_SUS PCH VCCSUS GPI O
1C2476
TUF

20 7

20 - =PP1V05_S0_PCH VCCSSC
1 C2F475

o
Igokg” gt
2 xg PLACE_NEAR=U1800. U33: 2. 54mm 0%01
PLACE_NEAR=U1800. AC35: 2. 54mm 0201

20 16 7 =PP1V( P Vo | FECL K
102434
1UF

8%y

PLACE_NEAR=ULB00. AE37: 2. 54mm 5 6,
X3R
8361

POH VOC O BYPASS
(PCH USB 105V PWR)

=PP1V05_S0_PCH VCCI O USB

20 7

PLACE_NEAR=U500, 25: 2,54 %
X
0

VCOOORE BYPASS
05V CORE PVR)

2, =PP1V05_S0_PCH VCC CORE'
1 C2F481 1 C2F482 1 ':483 CZfOGQi

il TR TRL oo =
IR e s S

PLACE_NEAR=ULB00. AC21: 2. 54mm
PLACE_NEAR=ULB00. AF23: 2. 54mm
PLACE_NEAR=ULB00. AJ25: 2. 54mm =
PLACE_NEAR=ULB00. AK33: 2. 54mm

20 7 -=PP1VO5_S0_PCH VCCI O CLK

1 C2469
1UF

2 Godv
0361

cE s unan0. A2 sam
= L
lRas = —
PCH DECOUPLI NG

e s e
d} Appl e I nc. | 051-8871 |D
) 2.5.0

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY. OF APPLE COMPUTER. | NG

THE POSESSOR AGREES TO THE FOLL NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 24 OF 109

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 22 OF 74

2 1

7 6




6

5

PROCESSOR M CROZ2- XDP CONNECTOR

NOTE: This is not the standard XDP pi nout
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s 10 rmy—XDP_BPM L<0> casnaTa_s0 —s— 300 e chsnata_co CPU_CFG<0> am: e o 25 10 __XDP_CPU_TNB
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ASS=U2600590288M 2600. 10: : 24m
C2607 * C2608 * C2609 * C2610 * PPUSB_HUB1 _CRFI LT NON_REML NON_REMD DESCRI PTI ON
4. 7UF 0. 1UF 0. 1UF M N-REQK W DTHEO. 20 y -
2% 10% 10% V(l—mij 8V 1 2617 1 2618 0 0 Al ports are renovable
R R 2 oM R oY 2 R oY 2 PPUSB HUB1 PLLFI LT I = TOF 0 1 Port 1 is non removabl e
M N_LI NE_W DTH=0. 4MVI —— 10% 20%
. o olalelalelel = 3 neg;jpfgg:lwsaﬂ—a:o 2Mv , 1oV , v 1 0 Port 1 and 2 are non renovabl e
L _ 1 C2615 + C2616 ooy ERM feing 1 1 Port 1, 2, and 3 are non renovabl e
= —1 1UF
@ne Twosr K5 oo ot
- - oV
20 conye 2ot o7 E T | Eew |t BOM TABLE
1L 2 OM T_TABLE z
CRI TI CAL yr CRI Tl CAL SYM VER 1 v PART# QTY| DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI Tl CAL BOM OPTI ON
2X1. 6X0. 65- SM
e C2619 ¢ 1 C2620 U2600 = 33850720 | 2 | swec uss2s1a 12600, U2650 CRITI CAL USBHUB_2514
18PF R2630 18PF USB2513B
5% LM %, R21%35 PN 33ssos24 | 2 | swec usezsise 2600, U2650 CRITI CAL USBHUB_2514B
NPo- 06 2 —\V\\—9 2 Kpo- 06 USB HUB1 TEST 11 1 USB T29A N
HUBL_NCNREML_1 HUBL_NCNREMD_1 201 N 201 * 5% z B %Sgﬂpﬂ,mi; ngg 2*:;/"1 > USB.T29A P D ° T29 33850923 | 2 | swec usxesize U2600, U2650 CRITI CAL USBHUB_2513B
R2601'| |'R2603 L4 il %w . USBHB RESET L 26 ReseT USBDP_ _Dis_ oD
= = = 3
10K 10K DS M USB_SDCARD N DCA K7
5% 5% CRI TI CAL o USB HUBL XTAL1 33 | XTALI N CLKI N USBDM DN2/ PRT_DI S _ o o DA P D ° o SDCARD(NA to K78)
1/ 20W :/onw USB HUBL XTAL2 32 XTAL USBDP_DN2/ PRT_DI S_P: Ya:m R
201, ;201 USBDM_DN3/ PRT_DI S_M3| 8 USB EXTD N
USB _HUB1 NONREMD 28 A _Dis_| L b
SUSP_I ND/ LOCAL_PVRI NON_REND |\ 0 "0 e o™y o pal 7 USE_BXTD P <D e O Externa
USB HUB1 NONREML 22 | 5pa/ SMBDATA/ NON_REML 8
24 N 9 X NC
HUB1_NONREML_O HUB1_NONREMD_O USB HUB1_CFG SELO SCL/ SMBCLK/ CFG_SELO I\Cﬁ( NC
R2602* ‘R2604 B _HUBL CFG SEL1 25 | HS I ND/ CFG_SEL1 PRTPWRL/ BC_ENL*| 12 TP USB HUB1 PRTPWRL
10K 10K PRTPWR2/ BC_EN2*| 16 NC USB HUB1 PRTPWR2
120w 20w . PRTPWR3/ BC_EN3*| 18 _NC USB HUB1 PRTPWR3 =PP3V3 S3 USB HUB 7824
201, , 201 '1?()2‘(607 NG 20 NC USB HUB1 PRTPWRA
5%
y2ow \pu  Ocs1*pl3 TP_USB HUB1 OCS1 'R2620
201 ypu  Ocs2r 17 NC USB HUB1 OCS2 R
= \pu  OSC3*hl9  usB EXTD oC L s 39 § %
21 —USB HUBL OCS4 < 120w
I PU NG L5 H < ° , 201 , =PP3V3_S3 USB RESI
RBI AS| 35 USB HUB1 RBIAS R840
VBUS_DET| 27 __USB HUB1 VBUS DET ; =PP3V3 S5 _USB RESE] 20K
CRI TI CAL o
BYPASS=U2650. 5: : 5nm useDM UP| 30 USB HUBL UP N, & e ['R2600 uzow
245 7 =PP3V3 S3 USB HUB YPASS=LP65Q. 23 - 2mm 4 useDP_UP|. 31 USB HUBL UP P G o S 12K 201 1R2641
1%
BYPASS=U2650. 34: : 2mm| THRM_PAD aow 10K
BYP; .15:: 1 NOSTUFF
c2652 C2653 1| 2661 C2e62 1[FYPASSTUZ4S0.15:Zmm ~ 2501 Rag42 NPl o
4. 7UF —— . 0.1UF 0.1UF 5%% 2201
20% =7 1/ 20W
P 7] %
XSR CERML 2 XSR- CERM 2 XSR- CERM 2 £ 200 USB HUB RESET
4 0201 0201 )
S8 < L ) USB HUB RESET L
L o
— = 3
BYPASS= .23, =
ASS=U2650. 2305 RE8L 12650, 10: : 2 e 2ngguw %G = @640
BYPASS=U264 P3VgSs EN RC 2\G|} 9 sor- 363 < 2N7002DW X- G
= ", ~d SOT- 363
WvBRss2B850. 5: - 2mn 4 1S
C2657 * C2658 * C2659 * C2660 * PPUSB_HUB2 CRFI LT 1 C2640 4
4. 7UF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— M NN W DTH=0. 4 I e
T vl ol v VALTAGE=1. 8V 1 2667 1 C2668 ?d% U
X5R- CERML 2 X5R-CERM 2 X5R- CERM 2 X5R-CERM 2 PPUSB HUB2 PLLFI LT 18 s o 2 8
202 0201 0201 0201 T =0 1UF cem s
o|w|m|lo|o| <| <[ M N.NECK W DTH=0. 2MV 16V 6.3V
L il i 1 C2665 | C2666 |* mRome [T R b
= ~omr— R - —L—o0.1uF 1UF L
] ] -1 10% 20% =
2659 oz OV D2
24. cogph 0P oM T TABLE £ 3 oo oo R2690 2600
CRITI CAL (il CRITI CAL - SYMVER 1 . 2 15 [Ty USB HUB SOFT RESET L 1 Y\ 2 USB HUB SOFT RESET L R 2 [1
2X1. 630, 65- SM U2650 L 20
—4 C2669 * + C2670 USB2513B = 20w BAT54XV2T1
18PF R2680 18PF R2655 201
22 LA IMo e 100 Q&N
-06 2 —\V\\"—9 ? o
2 NN N yPo- G 1 2 USB HUB2 TEST 11 | tEST USBDM DN1/ PRT_DI S_ML ; £B BT N ED % g ueToot h
B BT P
R2651°| |'R2653 e il wow 2 USB HUB RESET L 26| ReseT USBDP_DN1/ PRT_DI S_P1 G ¢ 5 o0
— 201 _ - MF
10K 10K = = = BDM DN2/ PRT_DI S_Me| 3 USB TPAD HUB N
s s CRITI CAL o USB HUB2 XTAL1 33 | XTALI N CLKI N Us! *DNZ/ -os {2 Uss TPAD HUB P <D **  Trackpad/ Keyboar d
1/ 20W :/onw USB HUB2 XTAL2 32 | xTAL USBDP_ / PRT_DI S_P: D 8
2 B Y USBDM DN3/ PRT_DI S_MB[ 8 USB EXTA N >
USB_HUB2 NONREMD 28 A _Dis_| wes A
SUSP_I ND/ LOCAL_PVR/ NON_REND |\ 0 0o o™ oy o gl 7 USB EXTA P B 5 o8 ght US
USB HUB2 NONREML 22 | 5pa/ SMBDATA/ NON_REML 8
24 NC o XNe
HUB2_NONREML_O HUB2_NONREMD_O USB HUB2 CFG SELO SCL/ SMBCLK/ CFG_SELO NA=x NC
R2652" 'R2654 USB HUB2 CFG SEL1 25 | Hs_I ND/ CFG_SEL1 PRTPWRL/ BC ENL*| 12 TP USB HUB2 PRTPWRL
10K 10K PRTPWR2/ BC_EN2*| 16 NC USB HUB2 PRTPWR2
120w 320w . PRTPWR3/ BC_EN3*| 18 _NC USB HUB2 PRTPWR3 =PP3V3 S3 USB HUB 78 24
201, , o1 ¥K657 NG 20 NC USB HUB2 PRTPVRA
5% «L1
120w \pu  OcSl*pl3 TP USB HUB2 OCSl 'R2670
201 ypu  Ocs2*iy17  NC USB HUB2 QCS2 R
= 1Py CsC3r (Lo LSB EXTA QC L Yani K2 § % w ISYNC VASTER=K21 M_B SYNC DATE=12/ 13/ 2010
| PU NG 21 =USB HUB2 ocs4 am e W T
= , 201
REIAS| 35 USB HUB2. RBIAS USB HUBS
T
VBUS_DET| 27 __USB HUB2 VBUS DET 051 8871
CRITI CAL Appl e Inc.
UsBDM UP| 30 USB HUB2 UP N aD ¢ e |['R2650 !
usBDP_up| 31 USB HUB2 UP P G 10 o0 12K 2.5.0
THRM_PAD 20w NOTI CE OF PROPRI ETARY PROPERTY:
%1 THE | V\FOT\’NA | ON_CONTAI NED HEREIN | S THE
~ 2 PROPRI ETARY P ERTY _OF_APPLE CO\IPUT I NC.
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6

3

System RTC

Power

7 _=PPVBAT G3 SYSCLK

Source & 32kHz / 25MHz

Coi n- Cel |

No Coi n- Cel |

7 _=PP3V3 S5 SYSOLK

VBAT (300-ohm & 10uF RC)
3.42V G3Hot (no RO)

Cl ock Gener at or

Coi n-Cel | & G3Hot 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | 3.3V s5
G eendk 25MHz Power 7 _=PP3V3 SO SYSCLKGEN No bypass necessary
Powered in SO
S8 XTAL Pover 7 _=PPVDDIO S0_SBAK o N 9
T29 XTAL Power 7 _=PPVDDI O T29 CLK
(I.l\’ [yl g VBAT and +V3.3A are
8\ g m- internally CRed to
+ +
create VDD_RTC_OUT
2724 ¢ 2722 1 1 2702 > R
0.1 —— 0. —— — 2700 +va. 3A shoul d be fi rst
or e ? or i 2 T e SLG3NB148V availabl e ~3.3V power
ozt ozt w0zt T_?TN to reduce VBAT draw.
11| VDDI O 25M A 32KHZ_A| 12 SYSOLK_CLK32K RTC 16 69
= ound VEDI O of unused CLK S | vDDI O 25M B
put
outputs Tor power savings 14 | VDDl O 25M C  25MHZ_Al 2 SYSOLK QLK25M B 16 60
R2705 25MHZ_Bl
. .|
YSCLK CQLK25M X2 1 2 o YSCLK QLK25M X2 R 3 d_1s YSCLK CLK25M T29
AN - x2 25MHZ_ - oo @ e
5% NO STUFF - 41 X1 =PPVRTC G3_QUT 7
RITICAL " R2706 VDD_RTC_OUT| 1 o ¢ For SB RTC Power
Y2705 i an THRM
25. 000MHZ- 12PF- 20PPM Vaow ——~ PAD * 2710
" 1
- NEIE o
ne svsak aesmx Lo
I NOTE: 30 PPM crystal requi red
NO STUFF
PCH SO PWRGD R2763
0
™
25 7 _=PP3V3 S5 PCHPWRGD 1 20w
"
25 7 _=PP3V3 SO _SB PM Jo1
§PP3V3 S5 PCHPWRGD 7 25
R2750° 1 2750
1K il .
o o c2760
0. 10
o iov
? X5R CERM
L
61 51 40 23 E ALL_SYS PWRGD 1 \gm" -
. em s pacep . i R2762
M/P. u2750 \w PVROK oK PCH PVWROK
CPUI PGOOD 2 4 Y R PM Y
> w2760 oD 7
woow
N M N NO STUFF
201 R2761
. . o

a0 35

CLOCK ( CK5

R2760
o
SMC_DELAYED_PVRGD AANA PM PCH PWROK
o [re——
1200 PM_PCH APVROK 17
W

05)

UNUSED cl ock terninations for FCI M MODE
68 16 _PCH CLKI4P3M REFQLK
68 16 PCLE CLKIOOM POH N
68 16 POLE CLKIOOMPCH P
68 16 .PCH CLKIOOM SATA N
68 16 _PCH CLKI0OM SATA P
68 16
68 16
1 1 1 1 1
R2752 |"R2753 | 'R2754 | R2755 | R2756
10K 10K 10K 10K 10K
uaow uaow uaow uaow uaow
PED PED P PED PED

7

Pl at f or m Reset Connecti ons

Unbuf f er ed

Ro781 —  PcReserL oD -
33
26 18 PLT RESET L . 2 LPCPLUS RESET L o az
Do VV\ TS TRE oD
5%
120w
. R2783
33
. 2 MC LRESET L oD ©
55
120w
o
R2788
0
ANt RESET L Floo) 3
55
120w
R2771 oy
0
LAAA PCASSS7D RESET L oo 5
55 s
120w
s R2789
1K
. > XDPPOH PLTRST L oo 2
55
120w
o
— =129 RESET L oo 5
Series Ris R3803
R2793
0
LA BT BLT BST L Flos
=PP3V3 SO RSTBUE 55
120w
Buf fered 1
u2780
74LVC1Q07
scro
4 PLT RST BUF L
TR BASE-TRE
f
R2780
c2780 ! 100K CPU RESET L
oar — o = @ o =
W
R e 2 , 201 VTT vol tage divider on CPU page
25 7 _=PP3V3 SO SB PM
R2795
10K
xop Vaew
i
R2796 2 %2
0
66 23 10 [TN) XDP_DBRESET L 1 2 PM SYSRST L CED v o
55
3 row
"
oM T
'R2797
o
55
iow
s
S| LK_PART=SYS RESET
R2727
Mo A ik o AR 2 LPC CLK33M SMC I'P!!EFH' ————
o0 10 [T oD © 23
20w Cl ock (CK505) and Chi pset Support
o
- R2726 1B =7\ g ez
PLAGE NEAR-UL800. £49; 5. 1mm 22
16 L E TR B . :  pc akssmipcrLus o4z 00 051- 8871
fanvt AN o d} Appl e I nc.
5 pspey
120w ®
I .o,
oo R2729 2.5.0
ot TR 1800, G15: 2. 5484 5. 1 a2z, b CLK3aM PO NOTI CE OF PROPRI ETARY PROPERTY:
18 16 o8
E @ THE | NFORMATI ON CONTAI NED HEREI N | S THE
5% PROPRI ETARY PROPERTY_OF APPLE COVPUTER, | NC.
1/ 20w THE POSESSOR AGREES TO THE FOLLOW NG
o

201
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The circuit bel ow handl es CPU and VTT power during SO0->S3->S0 transitions, as well

as isolating the CPU's SM DRAVMRST# output fromthe SO DI MV when necessary.

| SOLATE_CPU_ MEM L GPI O state during S3<->S0 transitions deternines behavior of signals.

WHEN HI GH: CPU 1.5V renmains powered in S3, V follows SO rails, MEM RESET_L not isol at

WHEN LOW CPU 1.5V follows SO rails,

P1V5CPU_EN

MEMVTT_EN

MEM RESET_L =

VTT ensures clean CKE transition,

(1 SOLATE_CPU_MEM L + PM SLP_S3_L) * PM SLP_S4_L

(1 SOLATE_CPU_MEM L + PLT_RST_L)

!'l SOLATE_CPU_MEM L + CPU_MEM RESET_L

* PM_SLP_S3_L

ed.

MEM RESET_L i sol at ed.

61 48 40 17 PM SLP. L

CPUVEM_SO
1R2805
10K
20w
2201
4 PLVECPU EN ey oo
, _=PP3V3_S3 MEMRESET CPUMVEM SO
CPUVEM_SO 805 B[
RRBOL!|  SSMSNSTEEARE |
100K —
%
1/ 2 “
201, 2[G” sft
P1V5CPU EN L
CPUI\/EI\é_ 8(()) ols oo CPL:IL_)I\/EM_SO
sSVBNATEORY | 1| SSveNS7FEAPE
63 | Kh > 56
CPUVEM_SO o H B N
R2890 5[G” Si7 R
210 @y L SOLATE CPU NEM L - O \4 SOLATE_dPU,MEM L_R ¢ PMSLP S3 L mirma
158w CPUVEM_SO
26 = 1']?(%(810
Eoé‘éow
2 1
, _=PP5V_S3 NMEMRESET ¢ VEMTT EN __ germy
CPUVEM_SO
CPUMEM_SO CPUMVEM_SO 928 0 |2l
R2815! R2802! SSMENSTIEARE | 1oy
100K 100K =
53 %
1/ 28W 1/ 28W “
25"1:2 23"1:2 2[c™ sft
MEMVTT_EN L
CPUVEM SO = CPUVEM SO
‘@815 GRE00 ol ho QBLO
SSMBN37FEEAPE N37FEAPE
SSMBN37FEAPE 63 |k o )
SOT563 4y — i
O M-
x® 2|7 st 7S
o[ 3] [ 2.
© —
oC§§71uZ 4|:1 =PP1V5_S3_NEMRESET
Uy CPUVEM SO CPUMEM S0 '
X5 2 815 1Ro816  NOSTUFF
SSMBN37FEAPE %E C2816 1
MEMRESET |ISO._ LS5V L w SOT563 506 0. 1UF ——
= ¥ 20w 18 ne
% 2201 R R
" =MEM RESET L — CPU MEM RESET L o T3 Te MEM RESET_L [ 77 2 20
o> =MEM RESET L = U MM RE - e
CPUVEM_S3
R2817
1 0 2
1/528W
1
Step |SQATE_CPU MEML PLT_RESET_L PMSLP S3 L PMSLP_S4 L CPU MEM RESET_L MEM _RESET_L MEMVTT_EN PlVSlTuiEN
SO o 1 1 1 1 CPU_MEM|RESET_L 1
1 0 1 1 1 1
to 2 0 0 B 1 0
3 0 0 f x 0
S3
a 0 0 i x 0
5 o 1 1 0 (%) 1
t 0 6 o 1 1 1 1
SO 7 1 1 1 1 CPU_MEM|RESET_L 1
(*) CPU_MEM RESET_L asserts due to |oss of PM MEM PWRGD, nust wait for software to clear before deasserting | SOLATE_CPU_ MEM L GPI O
NOTE: In the event of a S3->S5 transition | SOLATE_.CPU MEM L will still be asserted on next S5->S0
transition. Rails will power-up as if fromS3, but MEM RESET_L will not properly assert. Software

nust deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_ MEM RESET_L.

1V5 SO "PGEOOD' for CPU
,=PP3V3_S5_CPU_VCCDDR
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
15 12 10 7 =PP1VS_S3_CPU_VCCDDR — PM MEM PWRGD _rrymy 10 17 66
1R2822
10K
How CRI TI CAL |6
R2820" 2201 b | @820
27. 4K - DVB53DOUV
% SOT- 563
12 PM MEM PWRGD L_2|G |'<*
201, 1H
' P820
S
PLVS SO DLV, 5@ DVB53DOUV 1
SOT- 563
4
NO_STUFF
R2821" C2820 1
33. 2K 1000PF ——
1/ 200 i(gg;—
23”1:2 201
MEMVTT C anp
Ensures CKE signals are held lowin S3
, _=PPVTT_SO_VTTCLAMP
75mA nax | oad @0. 75V
SomW max power
2 7 _=PP5V. ESET CPUMEM_SO
CPUVEM_SO 92 0 Rl
ReBS1Y|  SSVNSTREARE ||
100K —
%,
1/ 2 “
201, 2[G™ st
VITCLAMP_EN
CPUMEM_SO
Q@850 ol NESEET,
SSMBN37FEEAPE
sor563 | Kh 1000pE ——
H 603
M 201
5[G™ Siz
s s —=DDRVIT_EN

Ismc VASTER=K21_M.B

CPU Menpory S3 Support

d} Appl e I nc.
®

TG O j
051-8871 | D
2.5.0

ETARY Pl RTY_OF APPI
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67]

2 42 4L 8. SPPL\E
2 g5 6 o=ER
° of o] ol | lo M A M
B s o e e O R e HEEEEEEEEREE EE o EMME |
m— - 1.C2922 o 3 &8 0| @ 1.C2932
0. 47UF 0. 47UF
bQ VDD VDDQ 2 ‘ :
e 0’470, 0.470F, § é VDD VDDQ e
U2900 910 et xom 1 Qe aih2 ok bob et xom 1
u2 Sor Sor
DDR3- 1333 DDR3- 1333 = = >z U2930 =
67 52 28 27 11 MEM A 0OT<0> @ | opr FBAA FBGA DDR3- 1333
67 32 28 27 11 MEM A 0OT<0> @ | opr @ FBGA @ FBGA
VEM RESET L NB | pesere o 22 20 27 11 MEM A COT<0> @ | opr o7 22 20 27 11 MEM A COT<0> @ | opT
S onn s 2k T = 30 20 28 27 26 MEMRESET L N3 { REgET* N3 N3
R29001 2 inso O 9 OM T_TABLE %0 29 20 27 20 MEMRESET L N3] pegeT %029 25 27 20 MEMRESET L N3 pegeT
Y o 28} OM T_TABLE R29101 A X% 2 Mmaza HO
M ZQ 240 HO 240 HO
= Ka B4 R2920 1 2 MEMA ZQR zQ OM T TABLE R2930 1 2 MEMA_ZGB zQ
%7 32 28 27 11 MEM A A<O> A0 DQO NEM A DO<7> 13 o7 MF 1% 1/20W 201 Ka B4 AN\ - N\ OM T_TABLE
v A acio LB | = — 67 32 28 27 11 MEM A A<O> A0 DQO MEM A DQ<8> 11 o7 J_ MF 1% 120w 201 Ka B4 MF 1% 120w 201 Ka - B4
oz MMAAG> LB Ay D] Brem A Dot> 1y e 8] = o722 2027 1 MEMA A<O> K4 | a9 DQO| BAMEM A DO<10> 1y 67 = 67 32 28 27 11 MEMA A<O> A0 DQ| B4 vEM A OR8> 1y o7
Clormrnimase  Hle o] Srem A Do0> 1 67 ooz 2oz MERLLSE o I Tvevpew or 02 20 27 11 MEMA A1 LB | g DO BVEMA DOIT> 1167 erazze s MEMA AL L8 | Q1| Brema Do2s> 1
MEM pe| Shema poce>
6 5220 27 10 MEMA AsEs K3 | g s T v=vy e o O ren A oo o520 07 0 MEM A A2e L4 | pp DR CMEMA DORE> e ez MMAAR L] pe| Shema 002z i o
MEMA A> K3 | DGel SO MvEM A DO<12>
67522027 11 MEMA A<a> L9 | g NF/ DQ4 B4 WEM A DO<a> 11 o7 or sz Em o 22 =2 me ooz MEMA A K3 | a3 DQB| S NEM A DO<20> 11 o7 675220 27 11 MEMA A<3> K3 | a3 DQB| S NEM A DO<26> 11 o7
o omae iz MEMA A L3 | g NF/ DQ| E9MEM A Do<2> 44 o vy g I N By te or 2 20 2 11 MEM A A< L9 | g NF/ DOA| EANEM A DO22> s 6r a7 sz an zran MEMA Asas L9 | pg NF/ DQa| E4 VB A 020> 1 o7
6732 28 2711 MEMA Acs> L3 | DGy > e
67 52 28 27 11 NEM /A; T? ﬁ A6 NF/ D@:NE*& 17 T M AAes W] e N D8 w4 DO1ae b1 o 6752 28 27 11 NEMi 2<5> ’bg A5 NF/ D@WA& 17 675228 27 11 % As NF/ D@W& 17
MEMA Ac7> M | E8 e A DO<6> DO MEMA DOcLS> MEMA Ace> M | | DO vEm A DOc1g> MEMA Ace> M| | D6 vem A DO<30>
67 32 28 27 11 <7> A7 NF/ DQY7' > 1167 o A Aczs VB | A7 N/ EB vEM A DOc15> 1t o 67 32 28 27 11 \<6> A6 NF/ DQ6 > 1167 67 32 28 27 11 \<6> A6 NF/ DQ6 > 1167
o732 2wz 1 MMAAE> N9 | ag P P DQ7—MEM A DOsl2 o732 2027 11 MEMA As7> M8 | a7 NF/ DQ7| EBMEM A DO21> 11 e sezer MEMA AT> DB | a7 NF/ DQ7| ES vEm A DO<s1> s 6
67 32 28 27 11 MEM A A<9> M | a9 DQs|_ X vEM A OGS P<0> 13 6 o7 2z Ee VI a o732 202711 MMA AB> N9 | pg o732 20 27 11 MEMA A<B> N9 | pg
B o7 22 20 27 11 MEM A A<O> A9 Qe WeM A Dos Pet> 1 6 i @ i @
67 % 20 27 11 MEM A A<10> ALO/ AP D4 rewt A DS Neon Ve A Actor TB | avos P 67 32 26 27 11 MEM A A<o> A9 DQS| 4 MEM A 008 P<2> 11 67 o7 a2 20 27 1 MEMA A<ox  ME | pg DQs| 4 WEM A D08 P<g> 11 o7
o7 a2 202711 MEMA A11>  MB | a1g DQS* o—MEMA DB B0 11 o7 o7 sz Es e  — DGs* [oP4 MEM A DOS 1> 1 67 o7 a2 20 27 11 MEM A A<10> FB | A10/ AP D4 o7 32 20 27 11 MM A Ac10> B | a10/ P D4
WG o7 22 28 27 11 MEM A A<11> A1 B DQs* |oP4 vEM A DGS N2> 11 o7 Ve DQs* [pR4 VEM A DGS e3> 11 o7
67 32 28 27 11 MEM A A<12> Al2/ BC* oM T B8 VEM A A1z KB | a1/ BOr 67 32 28 27 11 MEM A A<11> ALl 67 32 28 27 11 MEMA A<il> 7 | A11
o752 28 27 11 MEMA A<13> M4 | oq3 Egs__‘ A Acies T | o DM TDQS_B8 o7 32 28 27 11 MEM A A<12> K8 | a1o/ Bor oM T B8 o7 52 20 27 11 MEMA A<12> KB | a19/ Bor oM T B8
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I PPOV7S S3 MEM VREFCA A 67 31 30 20 28 27 Pov7S S3 MEM VREFCA A
50 20 25 27 9 _PPOVIS S3 MEM \REFDO A 2 g0 & 8 =PRL\(E MEM B
87 %1 PPOM75_S3_MENSVREFDO A 3g 2907 =PP1VE MEM B
° o o] o ° 57 31 30 20 28 2o 57 51 30 20 26 27 o __PPOVTS S3 NENG VREFDO A 2 g2 42 5. =PRL\G MVEM B 57 31 30 29 28 27 o __PPOWTS S3 NENGVREFDO A 2 g0 49 5. =PR MEM B
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Gl xom 1 v \ :
g ¥ 201 Lo 2 e xsR 1 29 VDD VDDQ e 0310, o0.47H, |8 @ VDD VDDQ 307
S S LB 2 0 O — ¥ 201 CERM X5R- 1 CirM XOR 12 CERM X5R. CERM X5R- 1
- > > LBZ 10 g g 201 201 201 g g 201
= b
DDR3- 1333 DDR3- 1333 U3220 = L U3230 =
FBGA DDR3- - DDR3-
o7 32 30 20 11 MEM B 0OT<0> @ | opr @ FBGA 1333 1333
o7 52 30 20 11 MEM B CDT<0> oot FBGA FBGA
venreser L M8 | pespre o7 22 20 20 11 MEMB 0DT<0> @ | opr o7 22 30 20 11 MEMB 0DT<0> @ | opr
30 20 28 27 26 MEMURESEL L Ty MEM RESET L N3 "
30 29 28 27 26 48, = RESET
R32005 A X% 5 wewo zt® | 7 i o 20 29 20 27 20 MEMRESET L N8 pege T TABLE %0 29 20 27 20 MEMLRESETL NS peger
18 R3210 -
NF\/W\/‘ \/“ o 201 wa OM T_TABLE o 1 /V\/\/z MEM B_ZQ9 zQ R3220, , 2%, vem 8 za1o HO 20 R3230, , 240, vem sz HO 20 T_TABLE
—_ MEM B _A<O: X MEM B DQ<38: 3 oM
= 20204 +L8 A0 = 2 11 67 o7 320 e 11 NEM B A<O> K4 | po T_TABLE D[ B4MEM B DO<43> 4y 67 ME 1% 120w 201 Ka B4 M 1% 120w 201 Ka B4
67 32 30 20 11 MEMB A<l>  *9 [ A1 DQL NMEM B 33> 11 67 —NEM 5 Acls 18 | o1 B hvem & e 67 32 30 20 11 MEM B A<0> "% | A9 DQO MEM B 49> 11 o7 67 32 30 20 11 MEM B A<0> K4 | a9 DQO NEM B 61> 11 67
o752 30 20 11 MEM B A<1> L8 | DQL Brem B DO<a1> s o = =
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MEMB A<a> L9 | DQaf E4vem e po<ad>
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67 32 30 20 11 MEM B A<6> =9 | DQB| =" MEM B DO<45> 11 67
o732 30 20 11 MEMB Ae> M | pg NF/ DQe|_ DB vEM B DO<34> s o VM B aces M | ao old D3 vemt & Docdon o732 30 20 11 MEMB As> L3 | a5 NF/ DQ5| E9 MEM B DO<51> s o 673230 20 11 MMB As> L3 | g5 NF/ DQ5|_E9 MEM B DO<60> _ 11 o7
673230 2011 DG DB NEM B DO<46> 1 o
67523020 11 MEM B A<7> M8 | a7 N/ DQ7| E8nEM B DO3O> 11 o7 = 5 At M | a7 N/ BB vem b Docdon 67523020 11 MEMB Ae> M | pg N/ DQS| DS MVEM B DOSS4> 11 o7 67520 20 11 MEMB Ae> M | g NF/ DQs| 28 vEM B DO<62> 11 o7
MEM DQ7| E8vem B Do<a0>
o732 30 20 11 MEMB Acg> N9 | ag =T — 8 et o732 3020 11 MMB Ac7> M8 | o7 NF/ DQ7| EB MEM B DO<52> s o 673230 20 11 MEMB A<7>  MB | a7 NF/ DQ7| EB MEM B DO<63> 11 o7
673230 29 11
675230 20 11 MEMB Ac9> M | a9 DQs| A vem B D0S P> 1y 6 i o 67323020 10 MEMB Ace> N9 | og 673230 2011 MMB Ae> N9 | og
e 67 32 30 20 11 MEM B A<9> A9 [ple S ISARV=VE) P<5> 11 67 i o i o
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N8 A8 67 32 30 29 11 v DM o
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MEM B BA<o> I3 | Bao | AL
o732 3020 1 P9 2 'C o7 32 30 20 11 MEM B BAO> I3 | gag AL 33 AL 33 AL
67 32 30 29 11 MEM B BA<1> BAL L~ NC MVEM B BA<1> K9 Ad 67 32 30 29 11 MEM B BA<O> “° | BAO = NC 67 32 30 29 11 MEM B BA<O0> “° | BAO = NC
67 32 50 20 11 MEM B BA<2> J4 | Ba2 | ALLe o7z 20 29 7 A 6792 30 20 11 MEM B BA<1> K9 | gag A\ 673230 20 11 MEM B BA<1> K9 | gag M e
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2

7 _=PP3V3 S3 VREFMRGN

Page Not es

NOTE: Must not enable nore than two SO DI MM nargi ni ng

buffers at once or

VRef source may be overl oaded.

9 27 28 29 30 67

27 28 29 30 67

Pover aliases required by this page:
- =PP3V3_S3_VREFMRGN
- =PPVTT_S3_DDR BUF

Signal aliases required by this page
- =1 2C_VREFDACS_SCL
- =1 2C_VREFDACS_SDA
- =12C_PCA9557D_SCL
- =12C_PCA9557D_SDA

VREFMRGN
T
55 7 _=PPVIT S3 DDR BUF R3303
R3318 PLAGE_ NEAR-2900. EL: 2. 54mm
: 10mA max | oad
1 2 PP3V3 S3 VREFMRGN DAC °
VVV M N_LTNE W DTFHO. 3
e M N_NEGCW DTH=0. 2 VREFMRGN VREFVRGN
N VOLTAGE=3. 3V
NONE C3300 * ' C3301 VREFMRGN
402 4 VREFMRGN PPOVT! NEM VREFDO A
2.2 % ORI TI CAL C3303 * o VREFVRGN M N_LINE_WDTH-0. 3 mm
2o 3 0. 10F - u3302 M N_NEGK W DTH=0. 2
a2 2 sr cerM VREFMRGN v —— - URUmezss R3304 VOLTAGE=0. 75V
a02-LF 0201 wB300 v, = oo
| o cem VREFMRGN DO SCDI MVA_BUE
VDD
1% PLAGE_ NEAR-2000. J8: 1mm
43 [[)——=L2C VREFDACS SO SCL e VOUTA[L VREFVRGN_SCDI MVA DQ 11 20w
e
N 201
43 Q)1 2C VREFDACS SDA SDA & VOUTBE_xNC
8
A0 & vourgs VREFMRGN_ SOOI MV CA
= RD) VREFMRGN
Addr =0x98( WR) / 0x99( RD) a1 vouTDls - VEMWREG FBVREE
D NOTE: MEMREG and FRAVEBUF share ° VREFMVRGN
a DAC output, cannot enabl e I VREFMRGN R3309
both at the sane time! R3301 200 pLAce NEAR=I2900. 126: 2. S4rm
100K
s
1120w
aF "
" PPOV75_S3 MEM VREFCA A
o VREFNRGN MN_LINE W OTHRO. 3
T M N_NEGC_ W DTHEO. 2 mm
R3310 VOLTAGE=0. 75V
R3319 - 133
SHORT VREF: CA_SCDI MVA BUE
2 PP3V3 S3 VREFMRGN CTRL
VVV M N_LINE W DTFHO. 3 1% PLAGE NEAR-RI309. 2: 1mm
o M NNEGC_ W DTHEO. 2 mm 11 20w
N VOLTAGE=3. 3V CRITI CAL s
N /REFNRG
402 - o| VREFMRGN
C3302 * hal
0.1UF —— vece
0% —T—
6.3V
3, 3301
201 PCA9557
N
(@ POLE o
31A0 =41 1K4 VREFMRGN DO SCDI MVA EN
VREFMRGN
Addr =0x30( WR) / 0x31( RD) AL P22 1
sla2 P3| 10 VREEMRGN_CA_SCDI MVA_EN R3307
100K
1
PA=NC S
P52 VREF VEWREG EN "
45 [TIp——=L2C POAGSSTD SaL iscL Pe| 1 VREFMRGN_FRAVEBUE_EN 2%
=1 2 7D 2 1
S LB C_PCA9S57D SDA SDA P7L2 yNC
THRM RESET* 15 =
PAD GND
25 [Ty PCA9S57D RESET L
RST* on "platformreset’ so that system
wat chdog wi |1 di sabl e nargi ni ng
NOTE: Margining will be disabled across all
soft-resets and sl eep/ wake cycles
Required zero ohmresistors when no VREF margining circuit stuffed
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3303 VREFNRGN_NOT VREFNRGN
11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3309 VREFNRGN_NOT Ff;szlf
VREF| NVEWREG BUE 2 DDRREG F8
1% PLAGE NEAR-R731S5. 2: 1mm
11 20w
e
201
VREFMRGN
VREFMRGN_FRAVEBUE BUF
R3313 VREFMRGN
100K
% Uu3304
1120w 2 MAX4253
" =
: unused buf fer
”

BOM options provided by this page

VREFVRGN - Stuffs VREF Margining
Greuitry

VREFMRGN_NOT - Bypasses VREF Margi ni ng

Gircuitry

VREFMRGN
'R3315
100K

MEM A VREF DQ MEM B VREF DQ MEM A VREF CA MEM B VREF CA MEM VREG GPU Frane Buffer (1.8V, 70% VRef)
DAC Channel : A B C C D D
PCA9557D Pi n: 1 2 3 4 5 6

Nonmi nal val ue
Mar gi ned target:
DAC range:

VRef current:

DAC step size:

0.75V (DAC. Ox3A)
0.300V - 1.200V (+/ - 450mV)
0.000V - 1.501V (0x00 - 0x74)
+3.4mMA - -3.4mA (- = sourced)

7.69nV / step @ output

1.5V (DAC. 0x3A)
1.998V - 1.002V (+ - 498mV)
0.000V - 1.501V (0x00 - 0x74)
+33uA - -33uA (- = sourced)

8.59nV / step @ output

1.267V (DAC. 0x8B)
1.056V - 1.442V (+/ - 180nV)
0.000V - 3.300V (0x00 - OxFF)
+6.0mMA - -5.0mA (- = sourced)

1.51nV / step @ output

SYNC_DATE=12/ 13/ 201
—

Isvm VASTER=K21_M.B

FSB/ DDR3/ FRAMEBUF Vr ef

Mar gi ni ng
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®
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JEDEC recomrends 30 Chmtermto VIT for CS, CKE, ODT and 36 Chm for BA, A RAS, CAS, \E
= . 2 26 27 - =PP1V5 S3_ [MEM A
n o =PELVp S3 _VEMA ? e ,=PPOV75_SO_MEM VIT A
1C3408 | |1 C3400 1 C3410 1 C3420 1 C3418 1 C3430 1 C3440 1 C3450 e v A cens  RPSA01 36 4\ o
c3 ™ RP3407 59T 32W 4X0201
L 2oUF 2 2UF 2 2UF 2 2UF e F 2 2UF 2 2UF 20 27 11 [Ty MEM A VE L 36 2 AAAT 1C3480
— 20% 20% 20% 269% — 20% 20% 269 20% RP3406 36 » 7 B9/ 32W  4X0201 0. 47UF
2 S 2 S 2 8 2 & 2 &y 2 &y 2 & 2 8 o7 28 27 1 [TR—MEMA_A<S RP3403 A% 59/ 32W  4X0201 30%
402-LF %gMLF %gylu: 402- LF 402-LF 402-LF 402- LF 402- LF o7 2 27 1 TRy NVEM A BA<O: 36 1/\/\/\/ 8 5 CEVRM XSR- 1
NFM_A_(‘Q 0 RP3402 36 1 8 5%1732W  4X0201 201
. : . E@ MEM A_ODT<0> RP34U1 36 » m 7 SYATS2W 4X0201
D 1 C3401 1C3411 1C3421 1C3431 1C3441 1C3451 SOGL/ 32W 4X0201 ¢
+ 3409 2 2UF 2 2UF 2 oUF 1C3419 2 2UF 2 oUF 2 2UF - .
2. 2UF 20% 20% 26% 20% 26% 20% RP3403 356 » . C3482 C3483
RP340 56% P\ , 6.3V , 6.3V Z.OZUF B gE%;\/A 5 gE%;\/A 5 gE%;\/A 67 28 27 11 Ty MEMLA_A<12 AN S— . 0. 47UF 0. 47UF
2 bl B B B ; %, B B B o 2 57 11 (> MEM A <14 BP0 —22 S AAAS oL o i
402-LF %g[\/lu: L L o1 26 27 11 NEM A A<D RP3400 36 1/\/\/\/ 8 5%I732W  4X0201 —F gog?m x5R-1—l; gog?m X5R- 1
™ = 594/ 32W _4X0201
= = = = RP3406 36 4 5 p
1 1C3442 67 28 27 11 MEM A _A<11 .
2@24("]'52 gO/GZUF E RP3402 /V\/\/ 5%I1/ 32W 4X0201 1 0&447_%'? 1 0&447_%?
R g 36 s 6
2 CAPS ALONG PACKAGE EDGE 2 %39 2 & 2 CAPS ALONG PACKAGE EDGE 67 28 27 11 [T MEM A AzlO= RP3204 NV SYAL/ 32W  4X0201 70 70
402-LF 402-LF 67 28 27 11 y—MEM_A_A<1 36 3 AN T —F CERM X5R-1 |2 CERM X5R-1
i o7 20 27 11 Cy—MEMLA_A<O RP3403 36 AN 0 201 201
L o 20 27 1 [Ty MEMLA_A<4 ﬁjzg‘: 36 LAANS tiad :zgzgi
= = o7 28 27 11 [TN)—MEM A_A<g 36 2 AN 7 _ b
o7 2Ry MEM A BA<2> RP340Z2 36 4 5 5%1/ 32W  4x0201 1 C:3486 1 C:3487
oD = RP3403 36 5."\V.V s  SU/%W ax0z01 0 470F - 0" 470F
o D M A Ace> RP3A07 36 1\ s Sa/a2wW a0zt 2 A7 A
1 C3404 1 C3414 1 C3424 1 C3434 1 C3444 1 C3454 o s (D AN smiixomor Gwor 1 |2 Gowexor
— 2. 2UF — 2. 2UF —| 2. 2UF f— go/GZUF — gu/ﬂZUF f— go./ﬂZUF
20% 20% 20% 9 1 0,
5.3V 5.3V P\ P\ Y 5 6.3
—F Fo5LF —F So5LF —|_ So5Lr 5650 402-LF o LE 1 C3488
RP3407 0. 47UF
o7 20 27 11 IRy—MEMLA_A<13 RP3A0Z gg :’\/\/\/ j ST IW O30T 36%
1 C3405 1 C3415 1 C3425 13435 1 €3445 1 3455 = G-y RPSA0T e NN sy |* s o
20%2 gO%ZUF gd%ZUF 20% 20% 20% o7 20 27 11 [TRY—MEMLA_A<7 RP340T 36 3 A% 6 BSUAI32W 4X0201
~ 0%, S By ;B s &% 83 2 ER, 7 20 27 11 [T MEMLA_CAS_L AN
402-LF %gMLF %gMLF 402-LF 402-LF 402-LF o7 20 27 11 [Ty MEM_A_RAS | RPS401 36 1/\/\/\/ 8 5 4X0201
| VEM A A<G> RP324Ub 36 s 6 SUAI32W 4X0201 1 C3489
i vt = %% SORT32W 4X0201 0,,47UF
C = ) 9321']'56 = = f 9324“4:6 = ‘F %wa .
COLUMN OF THREE CAPS BETWEEN PACKAGES 2 2%, COLUMN OF THREE CAPS BETWEEN PACKAGES 2 %"E‘é{“xn 1
S65M F 402-LF , =PPOV75_SO_MEM VIT B
—E —
6730 20 1 MEM B RAS L RP3413 36 1 8 1C3481
™ RP34I0 36 TN\~ —svarszw axozor 0. 47UF
o7 30 20 11 [T)—VEM B A<8> RP3409 36 NV 59T 32W 4X0201 v
oo 20w [D—MEMLBCKE0 RP3ATT 3¢+ VV\t—sarazwawozo1 —F o YeR 1
v o =PP1V5_S3_MEM B , , 2 30 20 7 . =PpP1V5_S3_MEM B . . o7 20 20 11 [T B A% SORT32W 4X0201
%
RP3409 36 s 6 1 C3460
1 1 1 422 1 C3432 JiC3490 1 C3452 67 30 20 11 NEM B_V\E_| . 0. 47UF
13428 302 lg%zo G2 1 (3438 > 20F SOUF > 20F = G veyy v RP3AT0 36 o,\/\\" o Sarsaw mown 3%
— 20% 20% 20% 20% 2. 2UF 20%, 20%, 0%, [mao MM B Al RP3208 36 4’\/\/\/ 5 BSOA/32W 4X0201 —F CERM X5R- 1
2 &, &k, 2 &, 2 &k 0 2 &, 2 &, 2 &, 720 0 1 (MM RPS40% NN T 0708
402-LF 402-LF 402-LF 402-LF 2 CERM 402-LF 402-LF 402-LF o7 % 20 11 [Ty MEM B_A<10 36 3,\/\/\/ 6
402-LF I, VEM B A<t RP34TT 36 7 S/ 32W 4X0201
1 C3433 " | caaer 3453 o o MENB S RESTLE 36 LN T v
1 1 1 1 1 1 RP3ZTT 6 5Y/32W 4X0201 1 1
1 §3429 %32%93 %21»7:1 %21»2:3 1 C3439 2 2. 2UF 2. 2UF o0 20 1 [D—MEMLB A2 gg im o SVArIW 4%0201 a6t 1153362
. R % % 67 30 29 11 20% 20%
20% 6.3V 6.3V 6.3V 2. 2UF , 6.3 5 6.3V , 6.3V M RP3408 36 - = ST 3W AX0201 20 20
2 bk M * S ? M, ;&% B B B o 20 20 1 I MEM B BASO> e S8 AN L rixoor 2 Ghuer 1 |2 G xer 1
402-LF A > > 3 6730 20 11 [Ty NEMLB_BA<] RP3209 AN SO/ 32W  4X0201
’ - o7 30 20 11 TEy—MEM.B_CS 1 <0 RPSTTO gg 2 AN St
= = E = o7 1 MEM B A<14 4 5 $
— 1C3472 = 1 C3492 30 29 11 [T V= RP3414 36 4’\/\/\/ 5 SUR/32W 4X0201 1 C3463 |1 C3464
5 Ley Lot st e ] [ e | e
2 CAPS ALONG PACKAGE EDGE 2%/ P\ 2 CAPS ALONG PACKAGE EDGE 6730 29 11 =Ee RP3Z210 36 > 59/ 32W  4X0201 0 07
2 cBRw oM d 67 30 29 11 TNy MEM B_A<13 ANN~—sarow P — 2 CERMXGR 1 |2 CERMIXSR1
RP3414
= = o730 20 1 [Ty MEM B_A<? RP3ATH gg i’\/\/\/ ; 5ORLT 32W  4%0201 1+ C3465
67 30 29 11 [T ﬁm_';_gj}rq» RP34T3 36 2 AAAY, B B9/ 32W 4X0201 90'%47UF
6730 29 11 [T A% 50/ 32W  4X0201 2 &rvxsR 1
RP3414 36 3 6 20
6730 29 11 MEM B_A<3
T L6374 t 53} : 3436 : C3494 : C3456 o » (ID—MMA A RPIZIT 36 1/ s Sarswmomr
2,7 2, 27 2 2UF 2,2F 2,2F 7o MID—NEMLA VW o |1 c3466 |1 C3467
2 &l 2 & 2 il o4, S8 S8 C3466 | C3467
402-LF 402-LF 402-LF 2 CERV CERM QERM | Sove S0t
2 2 .
MEM CLOCK TERM NATI ON [t Gowsra [2 e
1 C3407 1 C3475 1C3427 . Place RC end termination after |ast DRAM 1
2;,2UF 2, 2UF 2, 2UF ! 5;321"3;7 ! 5;321,%5 5;321,7:37 Pl ace Source Cterm at neckdown at first DRAM =
402- LF 402- LF 402- LF oo E GoLE GoLE R3468 @469
I b b b 30 n
-4 £ 67 28 27 11 MEM A CLK N<O> 1 2 wema mm&' |7
= 1 C3476 = = 1 C3496 = +Fhw "0 1UF
o 22 F oL 1ok
CCLUMN COF THREE CAPS BETVEEN PACKAGES |2 ceiy _ COLUMN OF THREE CAPS BETVEEN PACKAGES N %‘%%E\IALF %M . R3469 6 3v
3 201 30
r 67 28 27 11 MEM A CLK P<0> ¢ 1 2
— 5%
= = 1/ 20W
- M- SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201d
A e
R33%78 3479 DDR3 DRAM Channel B (32-63) |l
TG Ve
7 5 2 11 MEM B UKt DN Ve R U— 051-8871 | D
M Appl e Inc.
1/20W 0. 1UF
3478 4 for S 2.5.0
3 3 &3y NOTI CE OF PROPRI ETARY PROPERTY: [
%TEIZ R3479 THE | NFORMATI ON CONTAI NED HEREI N | S THE
30 PROPR| ETARY PROPERTY OF APPLE COVPUTER, | NC.
7 50 20 11 MEM B CLK P<0> 1 2 €L THE POSESSOR AGREES TO THE FOLLOW NG R —
o7 %0
0 5% = | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 34 OF 109
1720w Il NOT TO REPRODUCE OR COPY I T e —
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
20 IV ALL RI GHTS RESERVED 32 O: 74
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2

CRI Tl CAL
OM T_TABLE
C3600 2 — — C3640 1]]2 PCl E T29 D2R P<0>
o s [myPCLE T29 R2D C P<0> 0 H ‘ s POLE T29 ROD P<0> P14 |perp 5 u3600 PETP 0| T14 e PCIE T29 D2R C P<0> o 105 | [Ty m comany oD °
Pl EA DGE- T15 .
PCIE T20 R2D C N<O> 3601 |2 por POELTZR_R2R M S [PERN_O GLE R 192 PETN_O w POE 129 D2R © MD= 1_C3641 1|2 POE T29 D2R N<O> oo
* © [T T FCBGA P TV = Ty ieongd
S (1 OF 2) 0.1 I
C3602 2 C3642 1|2 POE T29 D2R P<1>
o0 o [rR)—PCLE T29 R2D C P<i> - H ; L ss PCLE T29 R2D P<1> K14 |pere 1 PETP 1| M4 o PCIE T29 D2R C P<1> o 10r | 0w v ok coman oD« =
K1 ML5 :
o s y—PCLE T29 R2D C Nel> C3603 | L2 oo PAE T29 ROD Nel> S PERN_1 [ | PETRLI s2 POE T29 D2R C Nel> 1_C3643 1 || 2 POE T29 D2R N<1> o ¢ o
0. I0F | [T E s 0. 1UF | [10% 1oV sor cemaot
C3604 2 g C3644 1 || 2 POE T29 D2R P<2>
o0 s (Iy—PC E T29 RoD C P<2> T H . oo PCIE T29 R2D P<2> F14 |pErp 2 t g E| peTP 2| H14 o PO E T20 D2R C P<2> o 10r 1 [How v e comany oD -
F15 H15 E T29 D2R C N<2 r
o s my—POLE T20 RPD C N2> C3605 |2 e PAE T29 R2D Nez> PERN.2 8 PETN.2 o= PAE T29 Chez> 1_C3645 1]|2 PCE T29 D2R N<2> o ¢ o
0. 10F | | ' 0. 1UF | | 10% 16V X5R- CERMOL
L
C3606 2 C3646 1 || 2 PCIE T29 D2R P<3>
o o [Ty PCLE T29 R2D C P<3> A H i L ss PCLE T29 R2D P<3> B15 |pere 3 o PETP 3| D14 s POIE T29 DPR C P<3> o 10r 1 [How v o comany o -
B14 D15 E 129 D2R C N<! .
o0 o ry—PCLE T29 R2D C N<3> C3607 | |2 oo PAE T29 ROD N<3> PERN_3 o | PETN.3 s PQ 9 C Ne3> 1L_C3647 1]|2 PCE T29 D2R N<3> o © o
0. 10F | | ' ” — 0. 1UF | | 10% 16V X5R- CERMOL
NO STUFF -
=PP3V3 T29 RTR 7 33 34 35
MON R3610 MOA Al
A2 129 WENDOD AN 23 MDD MONDOO VIAKE* M2 T29 POIE WAKE L R3651 1 a2 ]
DEBUG For nonitoring current/vol tage 10K 5% 1/ 20w MF 201
MO R3611 MO AL5
TETZO_MRCL A TREMIDEL NONDCL PERST* |, Q2 T29 RESET L am s
iSE|_ 8 T29 RSENSE
TP _T29 MONOBSP 3615 1|2 _T29 MONOBSP AL3 |MONOBSP “
DEBUG For monitoring clock TN 'R3655
TP _T29 NMONCBSN C36160 L I I 2. 129 MONCBSN B13 IMONOBSN 1. 0K
o5 a4 33 7 _=PP3V3 T29 RTR 3 iow
" 5402
RBI AS|_C7 T29_RBI AS
1 .C3690 R3692!
R3690" 'R3691 1. 0UF 3. 3K
200
3 35§ E%SK 2 S 120w = I Not used in host node.
1/ 20W wzow MR CRI Tl CAL 2, il @ PCI E_RST_0* |yRL TP _T29 PCIE RESETO L
201, 5201 OM T_TABLE ~ b 3 PCI E_RST_1*[yL1 TP _T29 PCIE RESETL L
= . s (OOT}—=129 CLKREQ L IJPCl E_CLKREQ 0% 8| PaiE RsT 2+[L2 TP T29 PCIE RESET2 L
(T29_SPI_MOSI) sip U690 g2 (129 spl_mso) R3693 < % PCI E_RST_3* [, @ TP T29 POIE RESET3 L
MP5160 5% T3
(T29_SPl_ClK) slc okxs-1.8v irzow O b4 o ID' - jl:g Eg 135 Yann =PP3V3 T29 RTR 153 a4 38
yis 201 1
(129 SPI_CS 1) qs.L 2 n Eg 2:: E‘o ;‘g EE_DI § (%) E Todl R2 JTAG T29 TCK @B .
n EE_DO < R3698
w JTAG T29_TDO
T2ORCM VP L SgwL 71 T29 SPI CS L WBJEeE cst E 2 9 e K
T29ROM HALD L 7~ HOLD L 21 T29_SPI_CLK NL |EE CLK| REFCLK_100_| N_P|_A12 PClE CLKI00M T29 P am e s ?JFZDW
e B12 PCI E CLK100M T29 N
vss  fHM w0 _TP_T29 THERM DP B2 |THERM DP | FEFOLK_100_IN. T 6 o0 2% R%gé35
Use Bl GND ball for THERM DN
N ° - XTAL_25_INLD11 e SYSCLK CLK25M T29 R o L 2 SYSCLK CLK25M T29 25 69
E2 —25_ NV <
T29 TEST EN TEST_EN .@ g XTAL 25 ouT| CLL TP T29 XTAL25QUT N
1
> TMJ_CLK_out| U5 T29 TMJ CLK OQUT RSGQIE o
L I TMJ_CLK_ | NLML T29 TMJ CLK IN 5%
T29 TEST PONT 3 DL [TEST_PWR_ = NO STUFF v o
2
R3699"
10K
ED
4 =
7135 _DP_T29SNKO M. P<3> T8 |pPSNKO_M._LANE 3P | NO_HDM _TMDS CLK P * zz‘f
. DP _T29SNKO M. N<3> U8 IDPSNKO_M._LANE_3N_| NO_HDM _TMDS_CLK_N 2 =PP3V3 T29 RTR 7333 35
SNKO AC Coupl i ng T3 _M._LANE_3N_I No_HDM _TMDS_CLK_
DP T29SNKO M. P<2>  T9 [DPSNKO_M._LANE 2P_I NO_HDM _TMDS_O P
DP_T29SNK P: 2 s DP_T29SNKO M. P<0> s — —er— N - — o =
g e SSNKO_M._C POz 36 OOIUF H Tow% 1oV wn 7155 _DP_T29SNKO M. N<2> U9 [DPSNKO_M._LANE_2N_| NO_HDM _TMDS_O_N
. JoR CER0L
s [y—DP T29SNKO M. C N<0> 3621 1] DP_T29SNKO M. N<O> 33 71 7133 _DP_T29SNKO M. P<1> T10 |DPSNKO_M._LANE_1P_I NO_HDM _TMDS_1_P E I
o.10F 1 T3%E adys L 7155 _DP_T29SNKO M. N<1> U0 [ppSNKO_M._LANE_IN_INO_HDM _TMDS 1 N |y DPSRCO_M._LANE_3P_OUTO_HDM _TNDS_2_P| T12 DP T29SRC M. CP<3>  R3661 1 2
] z DPSRCO_M._LANE_3N_OUTO_HDM _TMDS_2_N_Y12 DP T29SRC M. CN<3> R3662 01W\/2 5% 20w W 201
7 s [rmy—DP T29SNKO M. C P<1> C3622  :|]|: DP_T29SNKO M. P<1> - 7133 _DP_T29SNKO M. P<0> T11 |DPSNKO_M._LANE OP_INO_HDM _TMDS 2 P |@ = e 2l R 5 N 5w o1
0.10F 113 it 7153 _DP_T20SNKO_M._N<0> UL1L |DPSNKO_M._LANE_ON_I NO_HDM _TMDS_2_N
DP T29SNKO M. C N<1> C3623 1|2 DP_T29SNKO M. N<1>
o = T B 71 35 _DP_T29SNKQ_AUXCH P T7 |DPSNKO_AUX_CHP E
. Yok CER0L
7133 _DP_T29SNKO AUXCH N U7 |pPSNKO_AUX_CHN
™ 24 12 DP_T29SNK( P<2 o
e DP T29SNKO M. C P<2> C36 4 H I OSNKO M. P<2> 33 71 . . DP_T29SNKO HPD T4 |DPSNKO_HDM _I N_HOT_PLUG_DET — § R3663
. oK CERE0L <
DPSRCO_M._LANE_OP_QUTO_HDM _TMDS_CLK_pP| N12 DP_T29SRC M. CP<0> 1 2
7 o [my—DP_T29SNKO M. C Ne2> C3625 1 H :____ DP T2oSNKO M N2> @ R36301 2 | Ghorco M_LANE ON_OUTO_HOM _ThDS_ LK N2 0P T205RC M_oweo- _R3664 01W\/\/2 ECE
0. 1UF X5R, CER201 TOOK 3 0 5% 1/ 20W 3 201
71 o (C)—DP T29SNKO M. C P<3> C3626 ]2 DP_T29SNKO M. P<3> I 1200
0.10F |38 Aty 2015 100pF SRF > 40MHz
7 o [ry—DP T29SNKO M. C N<3> C3627 1] DP _T29SNKO M. N<3> - DPSRCO_HOT_PLUG DET|_T6 DP_T29SRC HPD
0.10F | [3%8 it -
- DP_ATEST[ U5 T29 DP ATEST A
71 oC@y—DP T29SNKO_AUXCH C P C3628 1] DP_T29SNKO AUXCH P - g DP_RES|_UL4 129 DP RES
o 10F gk eealty L C3685 1 1 C3686
7 sEy—DP T29SNKO AUXCH C N C3629 1 I I 2 DP_T29SNKO AUXCH N - > 100!35!;n %%OIUF
10% 16V 1 1 25V 1ov
0. 1UF Y6k cerpaon Ei HOM_SCL I N BL T29 HDM SCL IN s RSGEE ?3)?(32 o 2 2 35
TP_T20 HDM 5V QUT UL |ppm _sv._ Icn/.) = bOv spA (N A2 T20 HOM_ SDAIN. i )
I M N3
= HOM HOT_PLUG DET|_F3__T29 HDM OUT HPD s, 201 201
35 34 33 7 =SPP3V3 T29 RTR a _OUT_HOT_| 5 | 2 2 L
'R3670 |['R3671 L L
%UEK %UEK [PRTO_ci OT_P|_A6 T29 R2D C P<0> oo s
1/ 20w 1/ 20W B6 2! C N<O>
M M PRTO_Cl OT_| T29 R2D oo o2 7
200 200
il 2|PrRTo_ci or_P| A4 T29 D2R P<0> am e
33 T29 HDM _SCL I N g E PRTO_Cl OR_N_B4 T29 D2R N<O> Yano LAt
53 T29 HDM _SDA IN
Lsed_H2 T29 LSEO<0> oD
23 T29_Cl O PLUG EVENT e 9o K1 729 LSOE<0> ” =
Too PD Cl O_0_LSOE| am s SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201(
as HOM QU L I'P!!g mia
PRT1_Cl OT_p|_B10 T29 R2D C P<1> oy o2 7 2
PRT1_Cl OT_N_AL0 T29 R2D C N<1> 63 71 129 Host ( 1 of ,.,,, S em oS
. jlesig g
lg PRT1_Cl OR P| A8 T29_D2R P<1> ey LRt Appl e | nc 051-8871
|PRT1_cior N_B8 T29 D2R N<1> Yan LoRel o ° v . 50
GO LsEq L 129 LSEocl» oD NOTI CE OF PROPRI ETARY PROPERTY: —
soe| K2 T29 LSOE<1> :
oot @ BEERET L AR EEN LS TE |\
Cl O PLUG EVENT|_HL T29 CI O PLUG EVENT g5 THE POSESSOR AGREES TO THE FOLLOW NG
s | 2C T29 SCL clla o mc | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 36 OF 109
< | 2C T29 SDA F1g 07ND| ° NOTE: Al'l unused LSCE/ EO pairs should be aliased Il NOT TO REPRODUCE OR COPY I T
B ~ together. Qther signals okay to float (TP/NO). ':L;‘E’I;?Gﬂﬁsg;szDBL'SH'T'NMEO?Pm 33 OF 74
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34 7 _=PP1VO5 T29 RTR

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

Current nunbers from Vendor slide (<REDACTED> power

measure 1.ppt),

O‘\:AR'TT'thE =PP3V3 T29 RTR L s as
iy 135 mA (Single-Port)
. H3 U3600 ( o] 152 mA (Dual - Port)
HS EAGLE_RI DGE- 192 VvecsP3(| 3 EDP: 200 mA
— 1 1 1 1 1 1 1 .
€3700| [rc370s |1c3706  [1c3707  |1c3708 |1 3709 o FosGA S ol e C?_%‘bE_L _L?Ju‘és pairad ?3&48_1_%3&49
10UF . —— 1. 0UF ——1.0UF —— 1. 0UF —— 1. 0UF H7 (2 OF 2) 20% —— 20% —— 20% —— 20% 20% 20% 20%
20% 0 b 20% T 20% T 20% — 20% c5 6.3V 5 6.3V 5 6.3V 5 2 6.3V 2 6.3V 2 6.3V 2 6.3V
6.3V , 5 B.3v 6.3V 5 B.3v 5 B.3v H8 X6R X5R XsR R X5R CERM X5R CERM X5R
CERM X5R X5R R X5R X5R 6 0201- MR 0201- MR 0201- MR 0201- MR 0201- MR 0402 0402
0402 0201- MUR 0201- MUR 0201- MUR 0201- MUR H10
73 VCC3P3_Cl D5 . . .
VCC1PO €L
) 35 D6 = R3750 0-ohns are pl acehol ders for
i th proper values after
36 VCC ] , PP3V3 T29 DP AR 2 wth prop
1 1 1 1 1 1 J7 NLO M N LT NE W DTFE0. 4 mm
C3701 C3710 C3711 C3712 C3713 C3714 M N_NECK_W DTH=0. 2 mm s 17 20W
10UF —/— 1. 0UF —— 1. 0UF —/— 1. 0UF —— 1. 0UF 1. OUF J8 VvCc3P3_DR| | R8 VALTAGE=3. 3V ot
20% b 20% T 20% -1 20% T 20% 20%
6.3V , 6.3V 2 8.3V 2 8.3V 2 8.3V 2 6.3V J10 R10
CERM 3GR X5R X5R X5R X5R X5R
0402 0201- MR 0201- MR 0201- MUR 0201- MUR 0201- MR
- cio N5 =PP1V05 T29 RIR ; a4
= C12 N6 2100 mA (Single Port)
D7 VDD1PO_DP RS 2250 mA (Dual Port)
) 6 = R3720 EDP: 3000 mA
D10 PP1V05_T29_VDD DP IAQN 2
D12 | | veCc1PO_PE M NCRECSW DTeg. 2 s% 1/ 20w
F11 1.C3720 1 C3721 1C3722  VHTeERe .
F12 —— 1. 0UF —— 1. 0UF —— 1. 0UF
20% — 20% —— 20%
Gl1 5 6.3V 5 6.3V 5 6.3V
R R R
Gl2 0201- MR 0201- MR 0201- MR
AL A3
F5 A5
F6 A7
F7 A9
F8 All
F10 B3
[ B5
3 B7
3 B9
Gt B11
[ c14
GL0 c15
L3 E14
5] | yes E15
L6 Gl4
L7 VsspPE| [ a15
L8 H11
L10 H12
T G\D ST
V3 J12
M Ji4
V4 J15
M8 L11
MLO L12
ML1 L14
ML2 L15
N14
N3 N15
N7 R14
N11 R15
R3 -
VSSDP =
723! 'R3722 |'R3721 |'R3724 R
R3723 s Ra Ra Rit R3733'| |'R3732|'R3731|'R3730 |'R3734
E 5% 5% 59 10K 10K 10K 10K 10K
1/ 20W 1/ 20w 1/ 20w 1/ 20w T13 50 5% 5% 5% 5%
J_ u13 1/ 20W 1/ 20W 1/ 20W 1/ 20W 1/ 20W
2012 2201 2201 2201 M M M M M
- 2012 2201 2201 2201 2201
T29 GPl 0<0> J2 |lePioo erlo 7] EL T29 GPl O<7>
T29 GPl O<4> N2 |epioa Pl o gl F2 T29 GPl O<8>
T29 GPI O<5> W2 lerios @Plool G T29 GPI 0<9>
T29 GPI O<6> D2 |epio6 Pl o 10| T2 T29 GPI 0<10>
cPlo 11| T1 T29_GPl O<11>

enmi | ed 6/21/2010, TDP @ 90C.

characterization.

now, replace

MASTER=K21 M.B

I SYNC

SYNC DATE=12/13/201d

TTILE

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.

T29 Host (2 of 2)

051- 8871
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Page Not es

S| 8409D8B:
Vds(nmax): -30V
Power aliases required by this page: CRI TI CAL VgsE max;' 12V T2 9 1 8V BO OC§'JI:CAL Re g U I a.t O r
- =PPVI N_SW T29BST (8-13V Boost | nput) T29BST: Y Vgs(th): S1.av T29BST: Y
- =PP18V_T29_REG (18V Boost CQutput) Q3880 Rds(on): 46mOhm @4. 5V
= : oV Ves L3895
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) + » _=PPVIN_SW T20BST SI' 840908 ld(max):  3.7A @70C 6. BT 2 0A
- =PP3V3_T29_FET (3.3V FET Qutput)
- =PP3V3_S0_T29PWRCTL 8-13V Input ;o PPVI N SW T29BST . . 1(YYY L2 T29BST_BOOST
. =PP1V05_T29_PLVO5T29FET  (1.05V FET Input) ?;f'"g;s required M N-RECRW BTH=0. 25 Mm T29BST: Y T29BST: Y PI MBO62D- SM 11 R W BTHED: 35
- =PP1V05_T29_FET (1.05V FET CQutput) ) T29BST: Y T29BST: Y Vol tage not specitied here, C3890 * C3891 *
1 add property on another page. 10UF T29BST SNSL
Signal aliases required by this page: R3?7%E 1 C3880 T29BST: Y 10% 2 0% 2 T208ST: v CRI Tl CAL
- =T29_CLKREQ L s 3 —— O 1UF R3891" R R i , T29BST: Y
v 20w 25V - ~ ololglqls R3889 D3895
- =T29_RESET_L s 2w 200K b S S| afe 0 PORERD - 123
BOM options provided by this page: Joss T29BST PWREN DIV L i - CRITI CAL J/zg%v )
T29BST: Y - Stuffs 18V boost circuitry. T29BST: Y ) 5
R3881* ¥) T20BST EN M0 ZEN ML le;BgS;bY SNSL2 T20BST SNS2
1508 LT3957  S\S2E XWB895
17200 T29BST | NTVCC 28 || NTVOC @ S
201, 2 54 2 PLACE_NEAR=C3895. 1: 2 mm
1 T29BST VSNS
T29BST. EN_L . T29BST VC 30 fve N [S——y
T29BST: Y -1
T29BST: Y 19 NC R3895
T29BST: Y |23 R38931 T29BST RT 33 |RT 35 1 C3888 133K —PP15V T29 REG
QB805 K ‘ 10& . s 1/1%‘::\7\'} 78
SISV S e ) . B 205, ’ Vout = 15.1V
soveswre L | H SR A0- 06 201, T29BST SS 32 |ss Gen <Ra> T29BST: Y T29BST: Y
= : C3895 Max Current = 1.0A
{67 S T29BST VC RC FBX|_3L T29BST FBX _ _
: : 34 ISyl T29BST: Y 0% 0% Freq = 300KHz
663 (TR)—129 A HV EN | ]TZQBST‘ Y T29BST: Y T29BST: Y] T29BST: Y SYNG NO STUFF N 2 0% ceru 2 0% ceru a
= R3892 3893 R3894 1 C3894 1 C3889 R??%GK 1206 1206
152K 3300PF 412K 9, 33UF SGND R c > BN —— 100PF 1% T29BST: Y T29BST: Y T29BST: Y
o 2 oV e 2 8 en P . ToTTaT ol - VEE C3896 C3898 1 C3899
220 201 201, 402 MR EIEIRIEIEIE 402 <R:;2>2 47U 4TE ——= 0, 001LF
ki . { G\D T298ST saD o i © ot 2| [+ e
WLO(falling) = 1.22 * (RL + R2) / R M NNEG W D=0 35" 1208 1208 402
WLQ(rising) = WLQfalling) + (2uA * R1) B D v
SGND shorted to —
) ) WLO = 4.55V (falling), 4.95 (rising) G\D i nsi de package Vout = 1.6V * (1 + Ra / Rb) L
Supervi sor & CLKREQ# | sol ati on o YW necesaary.
7 _=PP3V3_SO_T29PWRCTL
=PP3V3 T29 RTIR — T29BST: Y
ol 8888 T298ST: Y
C0381%2 ' 4 crRITICAL 'R3807 | SSWBNSTFEAPE ’530%88
. o 100K
Platform (PCle) Reset T VDD 5% i > 5%
X5R cEem 2 u3sono0 1/ 20w w T i zow
= [ =T29 RESET L 0201 SLHAAPO16V 2%1 1S T Gz Max Vgs: 10V , 201
b ToFN onee] PP1V05_T29 . roBST o Dy v -
R3803 2 — X
10K jngST‘ Y T29BST: Y
i Ra887 3D | QB888
Open-Drain GPI O 201 o | SSvBNs7REAPE
T29_SW RESET_L ° HWR * T29 RESET L oD You —
e DLY = 60 ms +/- 20% 2 |
< EN =T29 CLKREQ L L o °
= < =2 = SMC_DELAYED PWRGD
16 (o129 CLKREQ L slau @ e 29 CLKREO LSO L 1 am = o
VAKE. BASE=TRUE =
- i THRM —
Pul | -up provided by SB page. aD Lyt
o B
3.3V T29 Switch
u3810
; _=PP3V3 SO P3V3T29FET TPS22924 =PP3V3 T29 FET 7
csp
2 AL Max Current = 1.7A (850
e |J)VIN vouT( [
CRITI CAL U3810 & U3815/U3816
1 c2
3810 N D Par t TPS22924C
3 Type Load Switch
R(on) 18 nChm Typ
50 nChm Max
= Max Qutput: 2A per IC
1. 05V T29 Switch
; _=PP1V05 SO P1VO5T29FET TPSZ(S%924 =PP1V05 T29 FET .
2 AL Max Current = 3.4A (850
e |JVIN vouT( [
C3815 ¢ CRI Tl CAL
1UF —— e
o5 G\D
CERM 2
202 3
= SYNC MASTER=K21 M_B SYNC DATE=12/13/201d
I'P!!g T
U3816 T29 Power Support
TPS22924 T G T
MR Appl e | nc 051- 8871
e |)VMIN - vouT([ e o : v 50
CRI TI CAL .o,
19 rRH—129 PR EN e w816, A2 PLACE_NEAR=U3815. B2: 3 mm NOTI CE OF PROPRI ETARY PROPERTY:
e BEH IR SRR NS TE | o
Pul | -up provided by SB page. 3 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 109
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3

Al RPORT

3V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P-TYPE
ROS( QN) 20-30 MOHM @. 5V
LOADI NG 0.750 A (EDP)
CRI TI CAL
0. 020

0, Wy uine wones

CRI TI CAL
Q1050
TPCP8102
[ 23VIK-SM |

M N_LINE_W DTHEL mm 220 e om0, 25 m ©
MRS Vom0, 25 Mgk P vaTacss. av = @
« PP3V3_WAN F1 2PP3V3_W AN - =PP3V3_S3_WAN, 4
3 4
P © —¢ 1
Cc40211 i 020 = C40511 4051
0.1 %&UF 0. 033} — 101
p— 0 T 20W
ozl o 8 C4050 P :
CRITLCAL T 805 3 10F 2 R4050 |
J4001 ] e P3VaWAN ss | 100K, PM WAN ENgt o
$SD°K9s L AR 10 e
- - — 16V
? N PLACEMENT_NOTE=P ace. 03¢ t3 Q1050 XSRogTM 1
ol WEL_EVENT L fomye a0
g 4 - 0 1UF ISNS AIRPORT P foomy s 15
ols i wePCE AP R2D N 1|2 : PO E AP_R2D C N s oo I SNS_AIRPORT N__foom 45 »
P - 10%116.3v 201 XxsR
7 -
o+ - e T A 050 0 3001
NE - 40 fmmr
g 10 - wo PCLE AP_R2D P 1||§ POLE AP_R2D C P (s oo
o1 - 0. 1UF 10%1 6.3V x6R201
12
© POl E_CLKI0OM AP_N e o o0
ol - PO E_CLKIOOM AP_P_ e o o0
14
o -
o -
o
o 17
T POLE AP D2R P gy o 1o oo
1~ PO E_AP_D2R N g 16 60
19
g 20
O POE VAKE L gy v
51450335
USB BT N ey o 2 oo
-— USB BT P oy o 2 oo
. =PP3V3_S3 BT ,,
Ji C40U3F;2
p fosg)
5Bk
1 =PP3V3_S3_WAN - 1
PLACE_NEAR-24001. 181 1. Srn
DLY = 60 M5 +/- 20% Cc4053 1
0. 1yF
CRI TI GAL 6,.8% 2
) 201
R4053'| R4054* v
SLGAAPO16V
Too% 93¢ HAPC AP_RESET L oo
1/ 20W 1/ 20W 2
oM, oM, : _ AP PVREN
P3V3W.AN_VMVON R40090
AP RESET CONN L 4 AP_CLKREQ L R > AN AP_CLKREQ L w0
1/52{'3W
M-
201
s AP_CLKREQ Q L 7
R4055" |
SYNC MASTER=K21 M_B SYNC DATE=12/13/201d
100K =a
Y 201 J_ X21 W RELESS CONNECTOR
2 = T G T
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PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501

1 CA501
T CRI Tl CAL
2 18V R4599
8361 0. 003
PLACE_NEAR=J4501. 1: 1. 5mm E&f\n}
SATA SSD . PP3V3 SO_HDD R e =PP3V3_SO_HDD ,
VI NERERR 1Y BFFEB B8R 4 3
CRI TI CAL =
J4501 ISNS HDD P oy s 15
SSD- K99
F- RT- SML | SNS_HDD N oo s
L TP_SSD_RSRVD
2
3 GNDIVO D=TRUE.
4 anlvantee | 25 SATA HDD D?R C P C45161 2 SATA HDD D2R P e
5 e 0. OLUF | [ 10%10v x5R 201 o
: A e
T oclantar s SATA HDD_D2R C N CASTET T2 SATA HDD D2R N o
8 anlvantee e 0. OLUF | [ 10%10v x5R 201 o
9

66

[coo]oooo0o0o][ooo0000000000 |

@2 o SATA HDD R2D N

PLACE_NEAR=J4501. 7: 1. 5MM

CA511 42

SATA_HDD R2D C N Vany FLES

- s s SATA HDD R2D P

0. 01UE !l 10%10v X5R 201

C45101 2

SATA_HDD R2D C P I i 8

SMC HDD OOB_ TEMP ,,

SMC _HDD TEMP_CTL 4

R4510
[SMC_HDD_OOB_TEMPJLONN | A2

R4511
s SMC_HDD TEMP_CTL LQONN AN

201

0. 01UF |l 10%10v xsrR 201

PLACE_NEAR=J4501. 8: 1. 5MM

SYNC DATE=12/13/201d

%{: MASTER=K21 M.B
SATA CONNECTOR
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USB Port Power

Swi tch

Ri ght USB Port A

but |eaving NC for now

Place L4605 at connector pin

cmTIcAl
ORITICAL
TPS2561DR L4605
SON FERR 120- OHV 3A
, _=PPSv s3 RTUSB 2lino our1] ® PPSV S3 RTUSB A ILIM . : Y Y L: ersvssmrussacr
3lin1 out2| 8 5 N M NCREGCW DTH-0. 376, M NCREGCW DTH-0. 376,
o —><7 VoA 4605 1 Vo AV
24 USB _EXTA OC L * UsB ILIM
Plesu) - FAULT1* |LI 0. 01LE
NCx—gFAULT2* W, CRITI CAL
61 39 6 _=USB PWR EN 4 |ent o G Lae0e,
weenwe 5 [EN  ThRM = SR
ORI TI CAL CRITI CAL CRITI CAL CRITI CAL G\D PAD 1 73 USB? EXTA MUXED N . s
4690 1 1 4691 (1 N 1 : R4600 4695 1
4699 c4698 4697 Ra601% < 4 23, 2K
10 7aus2 LT1 N
0 1 1ow o2
5% V- LF cermien 2 73_USB2 EXTA MUXED P : | : 73USB2 LT1 P
o1 LLp 2on 1P 2on 1P o ite M P
201,
[0 O 4
\VBUS 232
{GND
Current limt (R4600): 2.17-2.59A
D4600
= RCLAMPO502N
sP1210m
CRI TI CAL =
We can add protection to 5V if we want,
USB/ SMC Debug Mux
7 _=PP3V42 G3H SMCUSBMUX
SMC_DEBUG YES
SMC_DEBUG_YES 1R4650
C4650 * 10K
1 5%
o 1}’:1:« -T— 1/ 20W
iov Vi
sor e 2 2201
42 41 40 6 (TR SMC RX L 0201 G |V Y4+ L
SvE TX L . 1=
a2 41 40 5 OO Mo weso Y
PI 3USBL02ZLE
68 24, USB_EXTA P " |p+ TGN
O ORITICAL
68 24@ USB _EXTA N s D
lsve_peBuG vES
) s oE* SEL| 10 USB DEBUGPRT EN L am
GN\D SEL=0 Choose SMC
SEL=1 Choose USB

SMC_DEBUG_NO

R4651
0
1 2
NV
5% SMC_DEBUG_NO
Voo
b RA652
1 0 2
row
s

201

SYNC DATE=12/ 13/ 201
—

[

Ext ernal USB Connectors

Cf} Appl e I nc.
®

TR O, .
051-8871 | D

2.5.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

46 OF 109
38 OF 74

2

1




LI O CONNECTOR

o 16 s HDA_SYNC

J4700
AXK736327G
F-ST-SM

USB_EXTD P 2 e

o0 16 s HDA_SDI NO

USB_EXTD N 2 s

w166 HDA BI T _CLK

USB_CANMERA P 15 s

0 16 s HDA_SDOUT

USB_CAMERA N 15 65

12C M KEY_SCL

SPKRAMP_I NR P ¢ 5

=PP3V3_S0_AURQ O  ,

12C M KEY_SDA

SPKRAMP_I NR N.'%, 7

X5R- CEEMN 2| ks 0 1o

=PP3V42_ G3H, ONEW RE s - =

,_\
©
(BOOOOOOOOOOOOOOOOO
?OOOOOOOOOOOOOOOOO
N
=]

ss=12C LI O SCL 21 22

se=12C LI O SDA 23 24 USB EXTD OC L o

s AUD | 2C I NT L 25 26 =USB_PWR ENj 55 6

16 s AUD | P PERI PHERAL _DET 27 28 SMC _BC ACCK 6 40 a1

19 AUD | PHS SW TCH EN 29 30 SYS_ONEW RE 4

0 s AUD _GPI O 3 31 32 |

60 16 s HDA _RST_L 33 34 =PP3V3R1V5_S0_AUDI O+
38 0. 1UF;
+——o0 X5R- }lga\\ﬁ?
G56Y
516S0862 £

47101

0.1 %)
01

PLAGE_NEAR-14700, 32: 1. Smm =

SYNC _DATE=N A

ISYNC MASTER=N A
TTILE

LI O CONNECTORS
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NOTE: Unused pins have "SMC Pxx" nanes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups. . _PP3V3 S5 AVREE SMC
a1 7 _=PP3V3 S5 SMC
C4902 * 1 C4904 1 C4905 1 C4906
22UF —— ——0.1UF ——0.1UF 0. 1UF
20% —— —— 20% —— 20% 200%
oV’ oV oV oV
X5R- CERM 2 2 CERm 2 CeERm 2 CERm
80! 402 402 402
= J_ BVPASSSUI00 BT 52 3 T
S il e D
PLACE_NEAR=U4900. ML2: 3nm -
\ PP3V3 S5 SMC AVCC
M N_LT NE_W DTH=0. 25 M C4907 *
uzow  YNNECKWDTHO. 1 MA « o - 0. 47UF
- - C4920 ¢ s glz|z| @ = S
0. 1UF —— CERM X5R. 1
4900 A Avec Ve VL AVREF
 _SMC P10 -2 P10 DF2117RVPLP20HV PEOL 22 g SMCPM G EN o oE 14900 = R4909'|  |'R4901
a SMC_RSTGATE L -2 P11 TLP- 145V PELL M2 g s NC or2117rvPLP2ony NG—X NC - 10K 10K
ALL SYS PWRGD - 22 P12 (1 OF 3) pe2f K1t 1/ 20w 1/ 20w
61 51 25 23 [TR)- - ———=p—X NC TLP- 145V
o1 [TH—SS_PVRGD - zj P13 OM T_TABLE PG3%HNC w oreR N (3 OF 3) 201, 5201
PM_DSW PWRGD NC: ¢ a3 214 red 310 - oD 27« e OM T_TABLE MD1| Pt - SMC_ VDL Do G
v ¢ - 15 PE5[ " gm—X NC Vo7l - SMC _KBC MDE
35 25 @_SNC DELAYED PWRGD - <12 |p16 P66 1L - SMC PROCHOT 3 3 L Yann Y 52 42 41 6 SMC RESET L —‘—[BC RES* -
2 17 (OOT}—PM PVRBTN L - 010 |p17 pe7| M2 - SMC BIL BUTTON L am e | wraL _—
a
21 _SMC P20 = o3 1p20 prof M0 &= SMC_ADCO am @ a1 _SMC_EXTAL 22 | EXTAL LS g SMC_NM s 2
bl praf s o SMC_ADCL am o
- a
%x -2 |P22 P72 110 g SMC ADC2 am
NG 11 |ppg p7al M1 ; SMC_ADC3 am ETRST* lt8 SMC TRST L
41 _SMC P24 * ; 13 |p24 P74l M2 g  SMC ADCA am - < py—— <T) © +2
NC F12 |po5 p75| M3 - SMC_ADCS Yan K AvSS| L0 1 1 1,
W _SMC_P26 x 1' F13 |pog prel s - SMC_ADGS, am e VSS R4902 R4998 R4903
o= o o ™ fe— 10K 10K 0
NCX—ag= P27 P77| &= SMC_ADC7 am Tola 5% 5% 5%
h HEEEE XWA900 o o o
I - S O O — | 1o P8O|_A7 - SMC sa L ooy o w0 sm 5201 5201 5201
0426 6qEry LPC ADS1> 0000000000000 000 0 ey P31 P8I g S NC 2 §5ht
69 42 16 5®W—“_03 P32 Pg2| €7 - PM CLKRUN L ooy s 17 e
0 42 16 6 LPC AD<3>. 87 |p33 pgal > - LPC_PWRDWN L ame v e = PLACE_NEAR=U4900. L3: 4 C
o0 42 16 o [T)—LPC FRAME L - 28 1p34 Pgaf A6 - SMC TX L OOy © 38 40 a1 42
25 MC LRESET L - % P35 Pg5| &5 MC_RX_L (TR © 38 40 41 42
D AV
o 25 LPC CLK33M SMC - 7 |F36 PB6_ O gy () SVB MG CLK &« QD SC AVSS o a4
LPC SERI D6 a
210 oQ@yLPCSERIRQ 000 0 > P37 pgo| 24 - SMC_ONOFF L Ve LIRTRY
37 SMC HDD TEMP_CTL - D |pao Po1l & - SMC BC ACOK Yany LECR
a7 @_SNC HDD OOB TEMP & A5 P41 P92l 2 - SMC PME S4 WAKE L e LGRS
o= L
3@y SVB_MGMI_DATA (OO > |P22 po3| & - PM SLP S3 L am vz e
. _SNC P43 L A |paz poal ™ Pl PM SLP S4 L (T 17 26 48 61
= o=
NCx—agp= < pas4 P95 - PM SLP S5 L Yan B
NC: ¢ B2 |pyg5 Po6l_* - SMC _CLK32K am +
a1 SMC _GEX THROTTLE L P < |pa6 Po7| F* Sy (OC)  SMB 0 SO _DATA )
= Y
4 oOT}—SMC_SYS KBDLED - S |paz
42 41 40 38 & qOOT}—SMC TX L - 2 |pso
42 41 40 30 o [TRy—SMC RX L - "3 |ps1 .
A:M P52
- u4900 «
a1 _SMC PAO PU (X0 PAD DF2117RVPLP20HV PEO SMC CASE CPEN @
16 SPI_DESCRI PTOR OVERRI DE L (Q0) - N |pAlL TLP- 145V PE1| 2 - SMC TCK Pan LRIRE]
25 17 ¢OOT}—PM SYSRST L (0 g M_IPA2 (2 OF 3) PE2[ *2 - SMe TDI ey LR
38 USB DEBUGPRT EN L (0 g M _PA3 OM T_TABLE PE3| ! - SMC_TDO foun TR
@y VEM EVENT_L (0 N2 |pag PE4L < g SMC TV Ve LRIRD
%0 s QB W EL_EVENT L () gt 1 |pas 0|15 > G3 PONERON L am - B
Y SYS ONEW RE (OO i X3 |PA6 PE1| ™ NC
SMC BATLOW L L2 e
o1 a1 (oT}—Sh (0 g PA7 pE2| M - SMC LID Pan LRIRCE
B8 LS
NCx—wp PBO PR3 —  g—XNC
M5
a1 19 @_SNC RUNTI ME SCI L - : PB1 PFAM—.._X NC e
NCX—up PB2 PF5 - SMCPES 0 .
o a2 qm—SNC S4_WAKESRC EN - 20 pe3 PRl g % NC
41 _SMC PB4 - <10 lpea PF7LM™ X NC
810
NCX—gm—————— P85 v o
a @_SMC DP HPD L - 1 1PB6 P N7 NC _ . . .
SNC GEX OVERTEND L : A1 |pgy PGL! = I NT a1 NOTE: SMS Interrupt can be active high or low, renane net accordingly.
“ MD—= - PG2| K& SMVB _BSA DATA a3 If SMB interrupt is not used, pull up to SMCrail.
a7 @_SNC FAN 0 CTL - G Ipco PG3| K7 SMB BSA CLK a3
. (Om—SMC FAN 1 CTL - &3 lpcL PG4 K¢ Sy (OC)  SVB A S3 DATA D _—
a @_SNC FAN 2 CTL - F12 Ipc2 PGE| N SMB A S3 CLK a3
m@_srvc FAN 3 CTL P H3 Ipc3 PGs| M. Sy (OC)  SMB B SO DATA D
= Y
7 [T—SMC_FAN 0 TACH - &0 |pca [erd I Sy (OC)  SMB B SO LK D ©
FAN 1 TA( a2
o IS — - PCs PrHo|_E2 - SMC_PROCHOT oD -
a SMC FAN 2 TACH g w1 |bog -
o—t - PH1| P2 e SMC THRMTRI P a1
1 Ty SMC FAN 3 TACH - 313 |pcy | 22 el o> R4910
—&=—X
" SMC_ADCB - Mo |ppg PECI / PHa|_ — CPU PECI R L ,\/4\3}\/2 CPU PECI 10 105
N
41 [TRy—SMC ADCO - PD1 PEVREF/ PH4| 22 - PVCCI O SO_SMC R N
a1 mwc ADC10 - K10 1pD2 PEVSTP/ PH5| & - PM PECI PWRGD R »
o D—SMe ADCLL - = o3
s (D —SMC ADC12 - ¥ |ppy R4211
1 [CRy—SMC ADCL3 - N8 |pps IAAAL =PPVCCI O SO_SMC 7 A
an @_SM: ADC14 - K _|PD6 U ISYNC MASTER=K21_M.B SYNC _DATE=12/ 13/ 201(
a1 @_SNC ADC15 - L7 |pp7 2?1 nmIn=
R4912 >z g emie i
= 0
: 2 PM PECI_PVRGD o 051-8871
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: SMC_FAN 2 CTL — NC SMC FAN 2 CTL . .
SMC Reset "Button", Supervisor & AVREF Supply © = e eAseTTRE PROCHOT Level sShifting to 3V3
10 _SMC FAN 2 TACH — NC SMC FAN 2 TACH
4140 7 _=PP3V3 S5 SMC T MAKEBASERTRUE 417 _=PP3V3 SO _SMC
SMC_FAN 3 CTL — NC SMC FAN 3 CTL — et
; _=PPVIN S5 SNMCVREF * == WAKE_BASE-TRUE
Desktops: 5V « 10 _SMC FAN 3 TACH — NC SMC FAN 3 TACH
S = VAKE_BASE-TRUE B B
Mobi les: 3. 42V A o 4s _=CHOR ACOK __ SMC BC ACOK o 39 10 a1 R5061 R5060
5020 * - ® R5000 = WAKE_BASE=TRUE 100K 10K
0 A7UE —— T VIN 100K 40 _=SMC_SMB I NT — SMB INT L @ T%0w 50w
10% —T— 5°/u2 = MAKE_BASE=TRUE M M
cERMGR 2 5010 o 10 _SMC_ADCXD —  SMC CPU VSENSE " , 201 , 201 TO SMC
pray VREF- 3. 3V- VDET- 3. 0V 5201 = MAKE_BASE=TRUE SMC PROCHOT 3 3 L
DN 10 _SMC_ADCL — SMC_CPU I SENSE a1 —= D ©
48 6 [TR)—SMC TPAD RST L SQMRL*  (1PUSND903048 RESET* |53 SMC RESET L [y ¢ 0 2 52 == WAKE_BASE=TRUE D
48 41 40 o [TR)—SMZ ONOPF L ‘gvRer ey PP3V3 S5 AVREF SMC o o S ADC2 = SMC DA N VSENSE 2 s
SMC MANUAL RST L 4 |DELAY REFOUT]_8 M N-REGKW DTHEO. 1 10 _SMC_ADC3 — SMC DOIN | SENSE a5 D | 6060
T VOLTAGE3. 3V = TAKE_BASE-TRUE
oM T G\D B 0 _SMC_ADCA —  SMC GFX VSENSE s = DVBSSDOLV
"R5001 C5001 « - — REERSSTRE CPU PROCHOT BUE ele |7 |7
9 0. 01UF —— C5025 * + C5026 10 _SMC_ADCS —  SMC GEX | SENSE s {
30w ST T 10uF —— —— 0. 01UF = TAE_BASE-TROE
. 20% —— —T— 10% SMC_ADCB —  SMC 1V5S3 | SENSE %
zhslg:‘LF >2(31R : Exg\é 2 2 ig\é “ —— NAKE_BASE=TRUE . oy R??%EZ ’ 060
SI LK_PART=SMC_RST 603 201 10 _SMC_ADCT — SMC_CPUWVCCI O | SENSE M 56 56 104y CPU_PROCHOT L IAAN,2__CPU PROCHOT L R 5 p g s
= TAKE_BASE-TRUE N @ DVB53DOWV 1
PLACEMENT_NOTE=Pl ace R5001 on BOTTOM si de L GND SMC AVSS 40 44 45 40 _SMC_ADC8 — SMC LCDBKLT | SENSE a5 1/ 20w SOT-563
Mm hIEEAE WOTH=0. 4~ mm —— NAKE_BASE=TRUE M 4
MRL* and MR2* nust both be |ow to cause manual reset. VOLTAGE=0V a0 _SMC_ADCO = wi“éCaA\,s\'E—A’:l_éSENSE a5
Used on nobiles to support SMC reset via keyboard. 20 _SMC_ADCLO __ SMC HDD | SENSE n
. _ —— NAKE_BASE=TRUE £ _—
NOTE: Internal pull-ups are to VIN, not V+. 0 _SMC_ADCLL __ SMC PBUS VSENSE 5
—— MAKE_BASE=TRUE
10 _SMC_ADC12 — SMC_BMON | SENSE a5
= MAKE_BASE=TRUE
< “©
10 _SMC_ADCL3 — TP SMC ADCL3
1 _SMC_ADCIS = RHCLs v P THMIRLP L R
= VAKE_BASETRUE
40 _SMC P10 — TP SMC P10 sl
" " —— WAKE_BASE-TRUE 6059
Debug Power "Buttons P v 4—>|| SVBRG7FEAPE
—— MAKE_BASE=TRUE SOT563
o SMC ONOFE L O © 0 a8 10 _SMC P24 — TP SMC P24 —
T Py —— VAKE_BASE-TRUE
10 _SMC P26 —  SMC BMON MUX SEL as S s C
R5016* 'R5015 == WAKE_BASE=TRUE 4
PLACE_siDE=OTTOM O 0 PLACE_SI DE=TOP a0 _SMC P43 — TP SMC P43 SMC_THRMIRI P am
3 9% = TAKE_BASESTRUE L -
110w 110w 0 _SMC_PES — TP _SMC_PFS5 = Check with SMC pul | up SO
503 , , 603 = TAKE_BASESTRIE o T ZPP3V3 SO SMC
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN a0 _SMC RSTGATE L — TP SMC RSTGATE L
= TAKE_BASESTRUE
40 _MEM EVENT L R5075 10K LAAA2
= 5% 1/ 20w M 201
4140 7 _=PP3V3 S5 SMC
R5012
17 [T—PM CLK32K SUSCLK R PLACE_NEARFULB00. N14: 5. 1mm 1,\/2\2/\/ch CLK32K oD 46 a1 40 5 _SMC_ONOFF L R5070 10K LAAAZ
10w 40 _G3 POAERON L R5072 10K LAANZ 5%  1/20W M 201
zMéi 5148 40 6 _SMC LID R5071 100K LANNZ 5% 1720w M 201
° 42 40 28 6 SMC TX L R5073 10K 3 \pz)n7z &% YW W =
42 a0 38 5 _SMC RX L R5074 100K 1 S % wzow W 201
NN —s—mow " zor
=PP3V3 S4 SMC ;4 42 40 6 _SMC TNVB R5077 10K 1 2
e SETA 078 o NN T
i i 'R5020 42 10 5 _SMC TDI R5079 10K , % veow Wz
SMC Crystal Circuit RE0B0 1ok VYW
100K 42 a0 6 _SMC TCK IAAAZ y
5010 {zow 40 _SMC BI L BUTTON L RE081 10K 1 npn2 % wEOw W 21 ]
R5010 15PF 2561 =PP3V3 S4 S\C ;4 41 40 39 5 _SMC_BC ACOK R50B7 470K 3 App7e o0 Toow W 2ot
XTAL XTAL R . 1 2 R5093 10K 5% 1/ 20W [ 201
40 _SMC > SMc I o Mool J a _SMB INT L NN Y
5%
! “i 2 Q6020 NOSTUFF
D@ENC 201 SsMBKISFY | |22 a0 _SMC_PAO_PU R5091 100K 1 pN 2 ]
smM2.5 ,ow:l' NCCSOll SCO- VESM HF o 50 _SMC_RUNTIVE SO_L R5094 100K VWS 5% 1:20w M 201 B
5% mzow W 201
15PF NOSTUFF
SMC PME S4 WAKE L
10 _SMC_EXTAL : 1]]2 = VAKE BASETRUE a0
w1 R ADA R5085
¥9 = 61 40 17 _SMC PTER EN 10K 1 2
&7 B = o _SVC_caSE cPEN RE086 10K i Nz o7
5% 1/ 20W M 201
40 _SMC PB4 R5088 10K LAAAZ
61 a0 _SMC_S4 WAKESRC EN R5090 100K LAANZ S% Meow w201
5% 1/ 20W MF 201 l
BATLOW | sol at i
, =PP3V3_S5_SMCBATLOW =PP3V3_SUS_SMC,
| TI L H H
R5040* CRITICA Bel ow connections are different from K91
10%§ 040 . 41 a0 _SMC_PAQ_PU — HISIDE | SENSE OC s
17200 SSMBK15FV = VAKE_BASETRUE
201, SOD- VESM HF a0 _SMC FAN 1 CTL — NAI\'E BSASNE_TFAN 1 CTL
SMC FAN 1 TACH — NC SMC FAN 1 TACH
o 40 (> SMC_BATLOW L S[RT |o PM BATLONL gy s “© = SN A A
3 2 SYNC MASTER=K21 M_B SYNC DATE=12/13/201d
mia
R5841 SMC Support
1 2 SMC_ADC14 — SMC_HS COVPUTI NG | SENSE A
’\/5\D/<\/ NOSTUFF ° = MAKE BASESTRUE * Appl e I nc 051 8871
1/ 20W a0 _SMC_GFX THROTTLE L — TP SMC GFEX THROTTLE L p : o))
2’\6:1 —— MAKE_BASE=TRUE ® 2 5 0
a0 7 SPPIV3 S5 SMO NOTI CE OF PROPRI ETARY PROPERTY:
Internal 20K pull-up on PM BATLOWL in PCH. | ’
40 _SMC_GFX_OVERTEMP L R5095 10K 1 2 THELNECRVTL ON_CONTAL NED_HEREI N '&THE e
5% 1/ 20w M 201 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 50 OF 109
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LPC+SPI Connect or

CRI TI CAL
LPCPLUS
J5100
55909- 0374
W ST- M
76 =PP3V3_S5 LPCPLUS 31 O 32
;6 _=PP5V_SO_LPCPLUS
1 00O 2 - LPC CLK33M LPCPLUS Yany CRA
69 40 16 o (Ey—LPC AD<O> Lo ot LPC AD<2> B © 15 40 o0
69 40 16 6Py LPC AD<1> sl o ode LPC AD<3> Co o 15 40 5 -
7| 8
(O}
42 o [TR)—SPI_ALT MOSI - oL o o - SPI ROM USE_M.B [ 5 9 49
426 OM—SPL_ALT M SO - ul o e - SPl ALT CLK .
69 40 16 5 [TRy—LPC FRAVE L - EE| IR T - SPI_ALT CS L ame
0 17 6 ¢OOT—PM CLKRUN L - 5] 5 ol LPC SERI RQ B 5 5o
a1 10 6 goom}—SMC TVS - 7l 5 ol - LPC PVRDWN L ame w0
25 6 [T ;’\Plgp-llig RESET_L - :j 0 O iz - gﬁ IECMK oD 5 4
4140 6 COOT}—=5 = 0 O - oD © 0 @
a0 6 SMC TRST L - 23 24 - SMC RESET L Loy © 40 41 52
- (o} -
ms@_SNC VDL - 25 00 26 - SMC_NM oD ¢ +©
4140 30 ¢ [Ty SMC TX L - 27002: - SMC RX L oD ¢ % 40 41
P | LPCPLUS GPIO oD« w0
33\ 34
N4
516S0573
SPI_ALT M SO s a2
SPI_ALT NOSI s
SPI_ALT CLK 6 42
SPl_ALT CS L s a2
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
1 1 1 1
R5128 |'R5127 |'R5126 |'R5125 ., \ieseson e om
0 47 47 47 PLACE NEAR=J5100. 12: 5nm
5% 5% 5% 5% PLAGE NEAR=15100. 9: 5mm
20w 20w 20w 20w PLAGE"NEAR=15100. 11} 5mm
2201 2201 2201 2201
PLACE_NEAR=ULB00. ABS: 5mm R51110 R5 4]720
69 16 (TR SPI_CSO R L 1 2 69 SPI_CSO L 1/\/\/\/2 SPI_MB CS L oD o oo
5 1%,y PLACE_NEAR=RS125. 2: Smm
PLACE_NEAR=UL800. AD12: 5mm R51]511 vk R54]721 it
o0 10 y—SPL_CLK R 1 \ 2 e SPI_OLK 1 N 2 SPI_MB CLK oo @ o
1/52/00W 1/’\%:00‘,‘, PLACE_NEAR=R5126. 2: 5mm
PLACE_NEAR=UL800. W8: 5mm R51]512 » R5 ]722 o
o0 10 y—SPL_MOSI_R 1 N 2 s SPI_NOSI 1/\/5\0//\/2 — SPI_MB MSI oo @
A 6 PLACE_NEAR= :5mm
1720w 1720w -
% R51]523 %
o0 16 (OO SPL_M SO 1 2 SPL_MB_M SO am e e
158, PLACE_NEAR=UB100. 2: Smm
N
201

SYNC DATE=12/13/201d

%ﬂc MASTER=K21 M.B
T

LPC+SPI Debug Connect or
TR TOTEET
d} Appl e | nc. 051- 8871
®
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2

7

SMC "Battery A"

SMBus Connecti ons

PCH SMBus " 0" Connecti ons SMC " 0" SMBus Connections
43 7 =PP3V3 SO SMBUS PCH 7 =PP3V3 SO _SMBUS SMC 0 SO 7 =PP3V42 G3H SMBUS SMC BSA
P e R5280'| |['‘R5281
R R52Q0" ['R520 - ac R5250' ['R5251 Internal DP ac 280" ['R5: —
1K i - 5% 39000 5% 5%
1/ 28% ?I%QDW o w4900 1/ 20W 1/20W w4900 1/ 20W 1/20W 1'SL6258 - U7000
V1800 ME (WRITE: 0x58 READ. 0x59) MF ME (See Tabl e) MF ’é’F R
(MASTER) 201, 2201 (MASTER) 201, 2201 (MASTER) 201, 2201 (Wite: 0x12 Read: 0x13)
69 16 SMBUS PCH CLK — Si2c BKL 1 SOL 65 40 SMB O SO _CLK —_ 72 _SMBUS SMC O SO _SCL — =12C TCON SCL 62 a0 SMB_BSA CLK — 72 _SMBUS SMC BSA SCL — =SMBUS CHGR SO 52
VAKE_BASE-TRUE — T WAE_BASE-TRE — TRKE_BASE-TRUE
SMBUS _PCH _DATA —_— —i2c BKL 1 SOA 65 40 SMB O_SO_DATA —_ 72 SMBUS SMC O SO _SDA — =12C TCON SDA 62 40 SVB_BSA DATA —_ 72 _SMBUS SMC BSA SDA ——__=SVBUS CHGR SDA 52
°o 10 _— =1 - T MAKE_BASE=TRUE
VAKE_BASE-TRUE — TRKE_BASE-TRUE X
J L I L J L
VRef DACs Battery
w3300 16955
(Wite: 0x98 Read: 0x99) Battery (See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17) R —— .
31 =I2C VREFDACS SOL = Battery LED Driver - (Wite: 0x36 Read: Ox37) —
31 =12C VREFDACS SDA e Battery Tenp - (Wite: 0x90 Read: 0x91) — =SMBUS BATT SDA 6 51
L
I
Mar gi n Control
w301 SMC " Managenent" SMBus Connecti ons
(Wite: 0x30 Read: 0x31) (* = Miltiple options)
31 =I2C PCA9S57D SCL — 7 =PP3V3 S3 SMBUS SMC MGMI
— K21 K78
n rnal DP Trackpad
31 =1 2C PCA9557D SDA — I t e a Samsung LGD |Samsung LGD AUO
- Anal ogi x T-con - (Wite: Ox7B/0x87 Read: Ox7C/ 0x88) N Y * Yy o+ R5290" R5291 15700
J Par ade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N * SMC 5 0K 2 0K (Wite: 0x90 Read: 0x91)
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N 5% 5%
/21 / 21
M key 1900 2w W _—  =12c TPAD SOL o s
( MASTER) 201, 2201 | —
— =12C TPAD SDA 6 a8
19800 40 SMB_MGMI QLK —72 SMBUS SMC MGMI_SCL —
(Wite: 0x72 Read: 0x73) T WAE_BASESTRE | .
XDP Connectors - . 40 SVB_NGMI_DATA ——72_SMBUS SMC_NMGMI_SDA
— =icc MKeEv sa 3 SMC "A" SMBus Connections = s TRE
72600 & 22650 - NOTE: SMC RMT bus remains powered and may be active in S3 state I T20 & Inlet Te
(MASTER) —— _=12C MKEY SDA 39 np
23 =SMBUS XDP SCL _— L 7 PR3 SO SRS SIE A S EMC1704: US400
— (Wite: 0x98 Read: 0x99)
23 =SMBUS XDP SDA —
- 1 1 — =12C T29 | NLET_THVBNS SCL a5
. o R5270" |'R5271 Left 110 Board =
v 28% ?I%QDW J4700 — =12C T29 | NLET_THVENS SDA a5
1990 M e (See Tabl e) .
(MASTER) 201, 5201
40 SMB A S3 CLK — 72 _SMBUS SMC A S3 SCL — =12C LIO SCL 6 39
a0 SMB A S3 DATA MBUS SMC A SDA =12C L1 O SDA 6 39 .
. T29 12C Connecti ons
Left |/O Board
ALS - (wite: Ox72 Read: 0x73) 7 =PP3V3 SO_T291 2C
Finstack Tenp - (Wite: 0x92 Read: 0x93) M er ocont rol 1 er abstracts
R5230" 1R5231ac|ua\ COR(s) in plug
4. 7K 4. 7K
% 5% T29 Plug uC
e Y 2?4‘9’% o uaszcg
‘e 201, 5201
(MASTER) (Wite: 0xAO Read: OxAl)
. . 71 33 12C T29 SDA — =1 2C T29AMCU_SDA 63
PCH "SMLi nk 0" Connections Ve BASETRE =
71 33 12C T29 sa — =12C T29AMCU SCL 63
TAKE_BASE-TRUE
43 7 =PP3V3 SO SMBUS PCH J L
SDRVI 2C: MCU SDRVI 2C: MCU
R52340l 10RSZ35
. R5210* R5211 5% 5%
Cougar - Poi nt 8. 2K 8. 2K 1/ 20W %/{:QDW
5% 5%
u1800 1 20w 120w 201, 5201
(MASTER) 201, 201 For Conpliance Testing
SDRVI 2C: SB .
SM._PCH O QK n
o9 2 WAKE_BASE=TRUE R5236 0 1 /\/\/\/2 | 2C_DPSDRVA_SCL DP Re-driver
60 16 SM._PCH O DATA % 20w VAKE_BASE=TRUE w310
VAKE_BASE-TRUE SORVI 2G. SB (Wite: 0x94 Read: 0x95)
: SMC "B" SMBus Connections R5237 0 Dl ’\/\/\/h.z | 2C DPSDRVA SDA
z«;/n 1lzggw MAKE_BASE=TRUE _ 1 2C DPSDRVA SCL .
7 =PP3V3 SO SMBUS SMC B SO _ -\ ¢ opSoRVA SoA -
PCH "SM.ink 1" Connections 9 |
1 1
R5260 R5261
sMC CPU Tenp
43 7 =PP3V3_SO_SMBUS PCH 4. 755“ gln}u7K
U4900 1/ 2!?4‘4\/ 1/ 20W EMC1414- A US570
NO STUFF NO STUFF (MASTER) 201, 5201 (Wite: 0x98 Read: 0x99)
1 1
Cougar - Poi nt R5220 R5221 40 SMB B SO ALK —72 SMBUS SMC B SO SCL —  =12C CPUTHVENS sCL 5
9 8. 2K 8. 2K R5223 = A weear =
u1800 17280 ’%Z“zow SQ/D 40 SMB B SO DATA ——72 SVBUS SVC B S0 SDA —  =12C CPUTHVENS SDA P
VAKE_BASE-TRUE -
(Wite: 0x88 Read: 0x89) 201, 5201 U,\%QW | L Istc WASTER=K21_M.B SINC DATES12/43/ 201
201 .
= + 2 SMBus Connect i ons
69 16 SM.__PCH 1 DATA 1 2 D= g e 71
VAKE_BASE-TRUE R > | I nc 051- 88
' (5 Apple Inc. oo
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PBUS Vol t age Sense Enable & Filter

300
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
21
o mm_=PBUSVSENS EN 2| | ¢ t 11?20%;'5.&
3 .
Enabl es PBUS VSense . \ oot M Max VQut: 3.3V at 19. 77V | nput
di vi der when in SO. J_ 3 PBUS SO VSENSE
i R5303!
2| (gl 27 4
_ Ll 3 1/20WS  PLACE_NEAR=W4900. L8: 5MM
- =PPBUS SO_VSENSE | N ofi,[ RTHEVENIN = 4573 Chms
P- CHANNEL SMC_PBUS_VSENSE oD -
I?Sf»o%%1 PLACE_NEAR=U4900. L8: 5SWM PLACE_NEAR=U4900. L8: 5MM
K R5304 1 C5304
1/ 20W 5.49K¢ _| 20UF
on 102 —— %’00
201, 1/ 21 2 & RQ/
PBUSVSENS EN L_DI V 201, 0361

DC-I1n Vol tage Sense Enable & Filter

Q6310

6 DClI NVSENS EN L

100K
1%
1/ 20W

~

52 41 [T =CHCR ACOK

Enabl es DC-1n VSense
di vi der when AC present. J_

3 DCI N _S5_VSENSE

R5312*

201,

Max VQut: 3.3V at 19.77V I nput

7 _=PPDCI N S5 VSENSE

R5313*
27. 4K
19
1/20W < PLACE_NEAR=U4900. No: 5MM
RTHEVENI N = 4573 Chns

201,

SMC DCI N _VSENSE

GND_SMC_AVSS .6 41 a4 45

Rsfojé]kl PLACE_NEAR=U4900. N§: 5MM . PLACE NEAREW1500. NG: 5MM
19 R5314 1 C5314
1/ 20w 5.49Ks L g 2oUF
o i
201, v2dWS T 2%
PDCI NVSENS EN L DIV 201, 3201
|_{ G\ smc Avss 40 41 44 a5
CPU Vcore Voltage Sense / Filter
XV\55§20 35320
, =PPCPUVCORE_SO_VSENSE 1 2 CPUVSENSE IN K AA% o SMC_CPU VSENSE
PLACE_NEAR=R7510. 2: 5 MM 1 /W PLACE_NEAR=U4900. N10: 5MV
W |1 c8320
- 200 2UF
PLACE NEAR=U4900. N10: 5MV |2 5?0‘/
1

GND_SMC_AVSS 46 41 44 s

G-X/1 G Vcore Voltage Sense / Filter

X330 R5330
, _=PPGEXVCORE_SO_VSENSE 1 2 GEXVSENSE | N 4 53K
PLACE_NEAR=R7550. 2: 5 MM 1/1 A)W

201

PLACE_NEAR=U4900. N12: 5MV |

SMC_GEX VSENSE gy
PLACE _NEAR=U4900. N12: 5MM
30

L_GND_SMC_AVSS o a1 4 45

CPU VCore Load Side Current

» =PP3V3_S0_I| MVPI SNS

Sense /

Filter

Sense R is 0.75nmChm
EDP: 18A

CPU 1. 05V VCCl O Current

TDP: 15. 3A % 9 e
BT T

%glg: 10/’3'1:60@\/ S| GNAL_ MODEL=EMPTY

» =PP3V3_S0_CPUVCCI O SNS

VCCl O SNS_ENG)|

PLACE_NEAR=R7640. 4: 5MV
7 58 (TR CPUVCCI OS0_CS N 5
7 50 y—CPUVCCI OS0_CS P 4

PLACE _NEAR=U5340. 8: 3MM
J_lcssugo
PLACE_NEAR=R7510. 3: 5MM —‘E gg%
201
CRI TI CAL
R5342 2 =
73 57 50 [T CPUI MVP_| SNS1 P 14' 42@ 73 CPU WP | SUM R P s (L).:’EA2333Z9 PLACE_NEAR=U4900. ML1: 5MV
04 L s, DFN 35341
UQFG \ 1 CPUI MVP_| SUM | OUT 4 93K SMC _CPU | SENSE oD
Rpé{éieém&r?:mslo. 4: 5MM 2 - V; 1/%:0/w &A%EJEI_EAR:&QOO. ML1: 5MM
T 201 1
7 57 IRy CPU MVP_| SNS1_N 14' 42'& 73| CPUI MWP_| R Nr ° p— OO%ZUF
12/' 102\‘/’v L 2 55%1
L_GND_SMC_AVSS 10 41 44 s
NOSTUFF 1 R5345
44 .
q§%§1 §?% 1 287K Gai n: 110. 181x
ey TUFF I 4f S BNAL_MODEL=EMPTY o0 0: 12, 1A / V
| ~1pAp o 48 2] {.on 47|o|§'::'I°F olf2 Max Vout® 2,73V at 39. 934A
ense is 12
Sense R is 0.75nChm = 1Sl GNAL_ MODEL=EMPTY
EDP: 33A  TDP :28. 05A et
GFX/1 G VCore Load Side Current Sense / Filter
CRI TI CAL
U5340
R5352 = .
e AAK L cpup ISMGRE s R 35 1 EARAen0. M3 ST
= = 80 4 23K SMC GFX_| SENSE "
gzg 6 . &AEES?_EAR:LMQOO- ML3: 5MM
31. 22 3 : L g 22UF
- 1 K s cPUMP ISUIMZ R = gmé%
- - 0. Yo 2 P
17 18W 0201
o¥fb R5355 GND_SMC AVSS 44 11 41 2
715K .
Sense R is R7550 320 .| |'RB354 tmr Y S Gai n: 161. 765x
470PF £13K

Scale: 8.24A /| V
4rePr 402 Max Vout: 2.18V at 27.2A
1|0|%5| GNAL_ MODEL=EMPTY
X5;F§§>1\Q7R
Sense / Filter

'ﬂVCCI O SNS_ENG
— 0. 1UF

Sense R is R7640, 2nthm

EDP: 8. 5A TDP

1 7. 225A

SMC_CPUVCCI O | SENSE n
PLACE _NEAR=U4900. L12: 5MV

- éﬁz’o‘zup VCCI O SNS_ENG

SMC_AVSS o a1 44 a5

1 C51360
o S % PAE RERREIND. L12: smw
UsS360 555 R5361
v TGS L CPUVCCI O | OUT 43K
CRI TI CAL ™
INH(200V/ V) ReF[L i 1
=N 2 Gty
| Gai n: 200x S
L Scale: 2.5A/ V
= Max VQut: 3.3V at 8. 25A

SYNC MASTER=K21 M_B

SYNC DATE=12/13/ 201

TTTLE

Vol tage & Load Side Current Sensing

d} Appl e I nc.
®

o sl e |
051-8871 | D
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7 6

5

45 7 =PP3V3_SO_HS COVPUTI NG | SNS

COWUTI NG Hi gh Side Current Sense / Filter

DC-IN (AMON) Current Sense Filter

DDR3 1V5R1V35 Current Sense / Filter
PLAGE_NEAR-U900. K10: 5V
1 C5450 R5431
o =PP3V3 S3 1V5S3I SNS
VA e 52 [TR)——CHeR AV CARK 2 SMC_DOI N I SENSE oD v
2 6.3V 1% PLACE_NEAR=U4900. K10: 5MV
P545191 By R5455 e + csa31
2 [T LSS b5 capn e v slin - Scio our |8 LSNS_HS COVPUTLNG 1 QuT 1 A 232 I NG | SENSE " B L 5460
U Sense R is R7020, 20nChm 2 8 ) i
15 [TR)—LSNS HS COVPUTING P 40N+ REF| L GAI N. 100X e 1 C5455 oz01 Sense R is R7350, 2nChm + T, %
% (100V/ V) 20 L g oour @b swc avss Us5460 2 R
D SCALE: 5A V T 2%, 40 41 44 45 'NA214 201 R5465
4. K
~ MAX VOUT: 3.1V at 16.5A 2 xew DC-1n AVON 7 5 L SNS 1V6 S3 N s5Iin - SC/o Ut |8 I SNS 1V5S3 | oUT AR, SMC 1V5S3 | SENSE oD -
EDP Current: 15.5 A . 9%
GND_SMC_AVSS 40 a1 44 a5 1 SL6259 Gai n: 20x . 1/ 20w
i . - ISNS 1V5 S3 P 4 1 N 1
Max Vdiff: 31 mv PLACEMENT NOTES: Somter Al v 7 55 TR N oovry FEF GAIN. 100X A ——%_5;'2?15
. Max Vout: 1.4V at 8.25A SCALE: 5A 1 V T 23°%
— GN\D 6.3V
Sense R is R5400, 2mChm ?LifeRCIa:Zec;o sme EDP Current: 3.5A ~ MAX VOUT: 2.4V AT 16.5A 2R
EDP Current: 12 A GND_SMC_AVSS
Max Vdi ff: 24 nv PLACENENT NOTES: L GND SV AVoS 40 41 44 a5
= Pl ace close to SMC
N . . (For R and Q)
COVWPUTI NG Hi gh Side Current Sense / Filter & T29/Inlet Tenp Sensor
15 7 2PP3VS S0 1S CovPUTI NG 1 S AirPort Current Sense / Filter
; _=PP3V3 S3 WANI SNS
L C5401
0. 10
e NOSTUFF Al RPORTI SNS_ENG
cRITICAL 2 ghe™ R5408* 'R5409 Al RPORTI SNS_ENG |
10K 10K .
VZD 0 1200 20w Sense R is R4052, 20mchm . Al RPORTI SNS_ENG
u5470 _|
V3704 2 o T
| Al RP( N | P! AN | y 2 AN | SENSE
46 __LNLET THVENS D1 P2 | pp1 & THERM |2 HI SI DE_| SENSE_OC “ 72 3 [T SN ORT N sero - QUT SNS_PSVWE T = i\NICRVI\DL ISSEISS G oD
— el L L 1% ORT
46 I NLET THVBNS D1 N3 | pni ALERT* 510 T29THVENS ALERT L 73 36 [Ty SNS Al RPORT P ali e (200v1 ) REFLL Gai n: 200x 1;€€w 1 C5475
—0.220F
w0 __=T20THVBNS D2 P4 | pp2/ DN swvoaTal 11 =12C T29 | NLET THVENS SDA aD D Scal e: 0.25A/ V T 20%,
= ) 2 xsR
[T =PPVIN S5 kS conpUTI NG 1SS R o =T29T o2 N5 | onor ops vkl 12 192G 29 | NLET T4 s - N MAX VOUT: 3V AT 0.825A xR
1] 3 D G\D_SMC_AVSS
Rgﬂb%g SENSE+ ADDR_SEL| 6 HS_ADDR_SEL L ol AVSS 40 41 44 45
. 1% SENSE- EDP Current: 0.750 A PLACEMENT_NOTEs:
w e e 4 HS GPI O Max Vdi ff: 15 nv £
061> 5 DUR SEL = Pl ace close to SMC
. (For R and O
TH_SEL
_ LS R5411%| NOSTUFE| NOSTUFE
=P s ks Ui v Lsvs o J R5412%| R5413 i
GND__THRM PAD S 5&2 0 HDD Current Sense / Filter
. . @ ~ M 1/ 20W 1/ 20W
EDP: 15.5A  TDP :13.175A = 201, 2 X . _=PPBV3 SO_HDOL SNS
Sense R is R5400, 2nthm
b4
HDDI El
1 HDDI SNS_ENG 1 C5 485?)57 NG
- ) . -0 1UF
Sense R is R4599, 3nthm T, 18 HDDI SNS ENG
. |US481? 235 R5485
\é{elagje ﬁgg:ggz 8§gg 7 37 [[E—LSNS HOD N shine soo - ouT | SNS PSVHDD | OUT 1 43K, SMC _HDD | SENSE oD =
. GAl N 500X e HDDI SNS_ENG
I SNS HDD P ali N REFLL - 1 C54
¢ D (500v/'V) i —4 3.522%?
G\D SCALE: 0.667A / V T, 0%,
o MAX VOUT: 3.3V AT 2.2A P
G\D_SMC_AVSS 40 a1 48 a5
EDP Current: 2.36A PLACEMENT_NOTEs:
Max Vdiff: 7.0 mv L
= Pl ace close to SMC
. . . Fe R
CHARGER BMON Hi gh Si de (BATTERY DI SCHAEGE) Current Sense, MUX & Filter (For Rand O
LCD Backl i ght Driver Input Current Sense / Filter
7 _=PP3V3_S3_BMON I SNS
; _=PP3V3 S0 BKLTI SNS
BVON ENG BVON ENG
o 1 5420 5421 1
i 0. 1UF 0. 1UF —— BMVON: ENG
Sense R is R7050, 10nmChm o Vi T S ST LCDBKLTI SNS_ENG
2 R xR 2 us421 LCDBKLTI SNS_ENG N
Charger/Load si de Us5420 C5490
PLACE_NEAR=R7050. 4: 5MM o o NC7SB3157P6XG 0. 1UF
- I NA213 scro + p—
N s . 1| B1 SEL|s MuX ) 10%
73 52 [I)—HRSORE s — T NN LhA QT SNCBNEN MUXCSEL (T 1 Sense R is R0910, 10mChm U5490 2 Zxé? LODB&(SI_IEI;SSstEI\G
I NA211
7352 [I)—HRCORN LNy | e veds 5 D | SNS LCDBKLT N slin sc0 . oUT | SNS LCDBKLT | OUT 1 4 R3K, SMC LCDBKLT | SENSE oD -
PLACE_NEAR=U4900. MD: 5MM
Battery side @D a2 IN 500X M LCDBKLTI SNS_ENG
| L KLT P X 1
N s . BVON_ AMUX_QuT 1 AR 2 SVC_BVON I SENSE o s 5 [T SNS_LCDBI N Coovryy RERE GAI N: A s %:5;,2%?
NOTE: Mbnitoring current from SCALE: — 20%
battery to PBUS (battery discharge) VER 1 BMON: ENG "1:;"’ PLACENEAREUI900. 19: SV GN\D LE 0.2A7 V 2 s 3v
attery y g . e 1 c5422 o MAX VOUT: 3.3V AT 0. 66A P
across R7050 BN PROD R5423 201 —L 3300pF D SVC AVSS
£ —_ o .
R5420 100K 2 v EDP Qurrent: 0.67 A PLACEMENT_NOTEs: R AYES a0 a1 as a5
52 [TR)—CHR BVON 1 \ 2 e 201 Max Vdiff: 6.7 nv Pl ace close to SMC
. PLACE_{EAR=US421. 3: 5MM L 2% G\D_SMC AVSS 40 41 44 45 = (For R and O
From charger For engineering, stuff BMON_ENG M
For production, stuff BMON_PROD
L e e e
. . . . . Hi gh Si rren nsin
I NA (Engi neering) Sol ution Charger BMON (Production) Solution gh Side Qurrent Se _M o
Gai n: 50x I SL6259 Gai n: 36x I 051-8871
Appl e Inc.
Scale: 2A/ V Scale: 2.78A/ V \Y ON
Max VQut: 3.3V at 6. 6A Max VQut: 3.3V at 9. 167A S 2 5 O
NOTI CE OF PROPRI ETARY PROPERTY:
EDP Current: 10A EDP Current: 310A
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY P ERTY _OF _APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
Il NOT TO REPRODIKCE OR GoRY 1T e >4 OF 109
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 45 O: 74
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7

6 5

CPU Proximt

y Sensor

R5510
, _=PP3V3 SO_CPUTHVENS L ANA 2 _PP3V3 SO CPUTHMVENS R .
%y pewmIam
v 2ow VOLTAGE=3. 3V 1 C5510
201 1 %iF  Re511'| ['R5512
DD 2 Sex 10K 10K
U5510 201 120w %ow
EMC1413 = 201, %0
DFN
73 5B CPU THERMD P 2| pp1 THERM:/ Al 7 CPUTHVBNS THM L
SI GNAL_MODEL=EMPTY CRI TI CAL
! C5511 3| ona ALERT* |8 CPUTHVBNS ALERT L
Detect CPU Die Tenperature PLACE NEAR-US510. 2: 5mm 2200PF
PLACE_NEAR=US510. 3: 5mm 1w 4 | oP2/ DN3 svpATA_® =12C CPUTHVENS SDA CED
X7R- CERM 2
0201 _ 5| pne/ pP3 svoLk | 10 =1 2C CPUTHVBNS SCL 1
73 5B CPU THERMD N : GND  THRM PAD ED
6 11

73 CPUTHVENS D2 P

e - e - oo oo
IPI acenment note:

Q6510 :
BC846BMXXH
SOT732-3
.

73 CPUTHVENS D2 N

SI GNAL_MODEL=ENMPTY

C5512 *
2200PF ——
PLACE_NEAR=U5510. 4: 5nm }g@ e
PLACE_NEAR=US510. 5: 5mm X7R- CERM 2
0201

Pl ace U5510 under CPU
L - - - -

= - - B - =

Wite Address: 0x98

Detect DDR/5V/ 3.3V Proxinity Tenperature

: Pl acenent note:

e |

Pl ace 6510 next to DDR/ 5V/ 3.3V supply on TOP side
L = e = e e e e e e e e e e = = = = o= = o=

T29, MLB Bottom & | nl et

I NLET THVSNS D1 _P,

@530 1
BC846BMXXH
SOT732-3
2

SI GNAL_MODEL=ENVPTY

C5523 1
2200PF —
0%

10V
X7R- CERM
0201

INLET THVENS D1 N

=T29THVENS D2 P

Q6520 :
BC846BMXXH
SOT732-3
.

SI GNAL_MODEL=ENPTY
C5522
2200PF —

10%

10V
X7R-CERM 2
0201

=T29THVENS D2 N

=M.BBOT THVBNS D3 N

Q6540 1
BC846BMXXH
SOT732-3 N

=M_BBOT_THVBNS_D3_P

a6 a5

a6 a5

Read Address: 0x99

Proximty Sensors

a5
f e e - - - oo

, Pl acenent note:
Pl ace (6530 between near rear vent on bottom side

- - - - -l - - - - - - -

as

a5 a6

- - - - - = - - -
,Placenent note:

Pl ace 6520 close to T29 on TOP side
L - - = - = - - - - -

a5 a6

a6

- - - = - = - -
,Placenent note:

Pl ace 6540 on M.B bottom side opposite U5400
s = - - - - - - oD T

a6

=T29THVENS D2 P —"° T29 M.BBOT THVBNS P — =MLBBOT THVBNS D3 P 4

MAKE_BASE=TRUE

=T29THVBNS D2 N —" T29 M.BBOT THVBNS N _— =M.BBOT THVBNS D3 N 4

MAKE_BASE=TRUE

T29 D e

3B TP_T29_ THERM DP —

73T29 _THERMD P

Detect T29 Di e Tenperature

PLACE_NEAR=U3600. B1: 2nmm
1 2

MAKE_BASE=TRUE

REE IS
PLACE_sI DE=BOTTOM Q%
- 1/16W
205,

73T29 THERVD N

Use GN\D pin Bl on U3600 for N Ing_ X 20

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
11750008 1 RES, M, 1/ 20W 100K GHM 5, 0201, SND C5361 VCCI O SNS_PROD
11750008 1 RES, M, 1/ 20W 100K GHM 5, 0201, SND C5475 Al RPORTI SNS_PROD
11750008 1 RES, M, 1/ 20W 100K GHM 5, 0201, SND C5485 HDDI SNS_PROD
11750008 1 RES, VF, 1/ 20W 100K GHM 5, 0201, SND C5495 LCDBKLTI SNS_PROD

Repl aci ng caps wth 100K

PD on | SENSE SMC i nputs

SYNC DATE=12/ 13/ 201 / \

ISYNC MASTER=K21 M.B
Ther mal Sensors

<::f:s Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

TR O,
051-8871

2.5.0
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46 OF 74

2 1




FAN CONNECTOR

.« =PP5V_S0_FAN

,=PP3V3_S0_FAN
CRIL_TI. CAL
R56601: J5600
FF14A- 4C RI1DL- B- 3H
47K NG, & M
%
1/ 2
R5665 W .
« SMC_FAN 0_TACH 147K5 | ean RT TACH 210 | TacH
126w 1o | MOTOR CONTROL
1 O G\ID
NC_GO
R5661 .
100K 18S07
vagh 3 Lo R080 L, . i
201 2 i;mj_ SOD- VESM HF E
o] T8 . FAN RT_PWM
» SMC_FAN 0_CTL S

%{: MASTER=K21 M.B SYNC DATE=12/ 13/ 201
T
Fan
W71 bﬂ
d} Appl e Inc. 051-88
S 2.5.0
NOTI CE OF PROPRI ETARY PROPERTY: T —
THE_| NEORMATI ON_CONTA! NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG R —
| TO MAINTAIN TH'S DOCUMENT | N CONFI DENCE 56 OF 109
Il NOT TO REPRODUCE OR COPY I T e —
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 47 OF 74
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a8 7 =PP3V3 S5 TPAD

| PD FI ex Connect or

CRI Tl CAL
J5700 L5710
R5730 FF14A- 14C- R11DL- B- 3H 90- o
Cc5701 1t 48 7 =PP3V3 S5 TPAD 1 2 s PP3V3 - TPAD CONN g R sM SRR T
o 10F —— A VoLTAGES. 3V, M N_NEGK_W DTFF0. 20mm M N LTNE W BTTFo.5 mm —==0 o 5 TPAD P A (Y Y Y s USB_TPAD_CONN P oo o
R5703* oo gt s @S
10K on o 2 C5700 1 _O p—
AN oo o. 1u:‘ 2 1 2
HRL d izz 140 6 (oM} SMC PVE S4 VAKE L 2o o0 a0 gy USB TPAD N Y YY) USB _TPAD CONN N Vo SR
402, v 201 O
PLACE_NEAR=J5700. 1: 1. 5MM 1 4o =1 2C TPAD SDA 6 43 48
USB TPAD [M P5 |w+ v+ 1 USB TPAD P & = b s a8 smﬁa TPAD CONN P 5 o
USB TPAD M N4 |m U700 Y- 2 USB TPAD N gy 45 o8 73 a5 o(E@)-USB TPAD CONN N 6 o =1 2C TPAD SCL 6 43 a8
7
Pl 3USB1022LE ) o) 1
o USB TPAD HUB P 7 |oe TN SEL=0 Choose pul | up/down L5720 5 a5 6 =1 2C TPAD SDA 8 o C5732 SMC ONOFE L o 10 a1 18
<D 5 ORITICAL SEL=1 Choose USB FERR- 120- OHW+ 1. 5A D = S 100pF
2B USB_TPAD _HUB D 45 43 6T, =12C TPAD SCL o o
R5702! =PPSV_S5_TPAD 1Y Y L2 s PP5V TPAD FTLT 10] 5 o ; . e 5733 1 SMC LID 6 40 a1 48 51
105 8 Joe seLl 10 0402- LF VOLTAGE=5V AEMéN;thCKgWBﬂ-tD 20mm oy e R N OTHRO- 5 11 o \CE_NEAR=J5700. 8: 1. 5MM wuii
50 an PLACENEARTIBT00, 20 o 5140 a1 400 m@ SMC LD 2] § & 2| cs73at SMC TPAD RST L ¢ 41 40
Lisw 13 201 100PF
Ve op 7 o PLACE_NEAR=15700. 9:1. 5rm o
4022 48 41 0 (QOT}—SMC TPAD RST L o Zv 2| cs735 1
L PLACE_NEAR=5700. 11 1. SMA®! 100PF
L PLACE_NEAR=15700. 10: 1. 5MM 16 o
+—=0 m
= PLACE_NEAR=J5700. 13: 1. SMA°*
R5704 cerm
61 40 26 17 [T PM SLP S4 L 1A PN 2 USB TPAD MUX SEL 7 s =PP3V42 G3H TPAD 51850794 PLACE_NEAR=J5700. 14: 1. 5MA°"
S% 1200 W L
201 -
ST .
0. 1UF C5720 l
1o% 0.1 =
wor ceru 2 o,
o201 Yor
PLACE_NEAR=J5700. 13: 1. M
Keyboard Backl i ght Driver & Detection
CRI Tl CAL
, _=PP5V_S0_KBDI ED leres )
10UH- 0. 58A-0. 35CHM Keyboard Backl i ght Connect or
BYPASS=US750. 1: 2: 2 WM
1 2 __KBDLED SW céfar;é];_qé
M N_LINE_W DTH=0. 3
1098AS- SM M N_NECK_W DTH=0. 25 MVI
SW TGH_NCDE=TRUE FF14A- 4C- R11DL- B- 3H
o FS- RT- SM
- Nex——()
U5750 M N_NECK W DTH=0.2 M4 1 J5815 pin 1 is grounded
M C2292 | ) O | on keyboard backlight flex
MF 312
3 7 O
“oggr--SMC SYS KEDLED EN riTI cAL ;—O
To detect Keyboard backlight, SMC will s KBDLEQ FB 6 |rB aur| 1 s KBDLED ANOCDE
; KB_BL M N_LI NE_W DTH-=0. 25 WV s
tristate and read SMC_SYS_KBDLED: 5 M N_NECK_W DTH=0. 2 MV ch—O
NCx——NC
If LOW keyboard backlight present
G\D T
If H GH, keyboard backlight not present KB_BL Pam B 518S0793
o | o OM T_TABLE OM T_TABLE
R5853 al ways stuffed, R5854 only 557755 1 C5755 1 C5756
grounded when KB BL flex connected. 5% 1 0 330F —— 0 330F
1/ 16w — 10% — 10%
2 X5R X5R
0603 0603
%ﬁc MASTER=K21 M.B SYNC DATE=12/13/201d
T
| PD / KBD Backl i ght
sz |
PART NUVBER Y DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 051-8871 D
Appl e I nc.
13850704 2 CAP, CER, 0. 22UF, 10% 50V, X5R, 0603 C5756, C5755 KB_BL ® 2.5.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 57 OF 109
Il NOT TO REPRODUCE CR COPY I T
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7 =PP3V3 S5 ROM

@

1R6101 CRI TI CAL
3.3K
E/F%zuw U6100
, 201 64MBI T
WSON
o0 42 [TT) SPI_MB CLK 6 | scK S/ sl ool S SPI_M.B MXSI Yan KK
SST25VF064C
OM T_TABLE
© I 2:: VM\;BLCS - ; \?E\P: sasa1l 2 SPI_M.B M SO oo 42 6
42 19 6 [T SPI ROM USE_M.B 7 ARST*/ HOLD*
NOTE: |f HOLD* is asserted VSS THRM PAD)
<[ o

ROM wi I | ignore SPI cycles.

SYNC DATE=12/13/201d

ISYNC MASTER=K21 M.B
TTILE
SPI ROM

Cf} Appl e I nc.
®

TR O, we: |
051-8871 | D
2.5.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS 80 HZ < FC < 132 HzZ

GAI N 6DB

M N_NECK_W DTH=0. 25 nm

s TS B S0 e R6 g 14 SRS
; =PPSV_S3 AUDI O AMP s 2 PPSV_S3 U621Q
5%
l;nZFjw 6207 * NOSTUFF CRI Tl CAL
0 L 2 R6213* .|* cs201 M N_LINE WDTHED. 10 rm
G BVDD 100K == 4IUR M N_NECK_W DTH=0. 10 MM
CR‘CEZ% 201 U6210 J/zé\é\/ 2 83V o SPKRAVP R P_QUT o517
2012 LLP
Dzl MAX98300 201, M N_LI NE_W DTH=0. 10 m
75 39 5 [T SPKRAMP_| NR P 1 I I 2 73 MAX98300 R P AN ouT+H_BL M N_NECK_W DTH=0. 10 MM
B3
R o 5 MAX98300_R N | N our-| SPKRAVP_R N_QUT 651 73
C6211 X5R
0. 1UF 201 R_SPKRAMP_SHDN 2l sHon N Raglean
7339 6 SPKRAMP_| NR N 1]z
(2s Lo T = e .
v R6212
Ser R6210 100K
AUD GPIO 3 20t L0, PGND 10
39 6 E ;‘II/FZDW
1 5% 2 201
R6211 v 20w
100K 201
5%
1/ 20w
, 201
%ﬁ MASTER=K21 M.B SYNC DATE=12/13/201d
e

AUDI 0: SPEAKER AMP

TG NOVEeT = |

d} Appl e I nc. 051- 8871 | D
®

NOTI CE OF PROPRI ETARY PROPERTY: PR —

THE | NFORMATI ON CONTAI NED HEREI N | S THE

PROPR| ETARY PROPERTY OF APPLE COMPUTER, | NC.

THE POSESSOR AGREES TO THE FOLLOW NG I S ——
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 62 OF 109
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M.B to LI O Power

Cabl e Connect or

CRI Tl CAL
J6900
WIB- PVR- MB2
MR- Sm =PP18V5_DCI N_CONN 67
ol
O_Z_T
3
o
pE =PP5V_S3 LI O CONN 67
C 6
C6905 * + 06906
51850508 o-01k - L6 010
2006 —— —— 10%
Sov 1oV
cERM 2 2 xR

603

201

Debug LEDs

devel oprent only)

( For

7 _=PP3V3 S3 DBGLEDS

2. 0X1. 25Mv SM,

S3_S0_LED

R6940*
1K

D6920

\G?EEMa 6MCD
Q2. 0X1. 25Mv SM

DBGLED SO D

CRI Tl CAL

D6905
BAT30CWFI LM
sor-323

PPDCI N G3H OR PBUS

R6920
4.7
1 2 PPBUS G3H R
5%
178w
VE-LF
R6905 808
1
AR 2 PPDOIN GBH OR PBUS R 2
™M N_LI NE_W DTH=0. 6_mm
5% M N_NECK_W DTH=0. 25 nm
PJF/—ELvé VOLTAGE=18. 5V

805

PPVI N G3H P3V42G3H

S3_S0_LED

Q6940
SSMBK15FV
SCD- VESM HE

M
W

o Tvlo

*®

(0]

61 40 25 23 (TR ALL_SYS PWRGD

K99- Speci fic
Battery Connect or

PPVBAT G3H CONN

\
C6951 * 1 C6950
CRITI CAL 1UF —— 0. 1UF !
J6950 10% 10% !
BAT- K99 XsR 2 2 XeR
F- RT-TH 202 202 '
pPos| o+ !
pPos| o042 1 '
pPos| o2 - [
sa| od4 - =SMBUS BATT SCL am: ,
SDA| 015 ety =SVBUS BATT SDA ) ,
svs_DeTECT| o8 = o SYS DETECT L .
- 7
NEG
o g s Re950°| - | ®meoa ,
o A NO STUFF \
92 o 06950 -
SHLD_PI N| 0412 R RCLAMP2402B )
SHLD_PI N| oL 2 sc7s
SHLD_PI N| o412 ’ :
SHLD PI N| 0413
\
\
518- 0369 e '

J6955
HALL- SENSOR, M.B- PADS- K99

8 1
=PP3V42_G3H_HALL \IC>&7 O C)——)(2 NC
76

s SMC LID R 6 3

O O

5 00 4
NCX"—0 O+—XNC

OM T_TABLE
518- 0369

6 40 41 48

"o &8s 1

0. 001UF ——
0% ——
50V 2
cERM
02

3. 425V "G3Hot "

Suppl y

Supply needs to guarantee 3.31V delivered to SMC VRef generator

P3V42G3H BOOST

D DT-TRUE
6990 * hd i 6994
2.20F —— VIN BO 0.22F —— CRI TI CAL
or o 2 U6990 o, L6995
60: LT%‘Fl’ZUA 402 33U+ 20% 0. 39A- 0. 4350HM —PP3V42 G3H REG R
SHON 4 P3V42G3H_SW LYY Y L
N ™M N_LINE_W DTH=0. 5 oPa18G. S Vout = 3.425V
. cTca® AS_| M NNEGEW DTHEO' 25 Tmm SOMA ouT
s’ |NC Ol Dr=T1 MAX OUT]
e FBlL . L
- <Ra>| (Switcher limt)
s : 6995 RBYYL!
pu— %%PF 1% CRI Tl CAL
28 1/16W
2 CERM M LE
402 402, 1 06999
P3V42G3H FB f— EOZ%UF
<R |2 Sei'cenws
R6996* oo
200K
1%
1/16W
MF-LF
402,
Vout = 1.25V * (1 + Ra/ Rb) L

Ri ght

73 50 6 SPKRAMP R P_QL

Speaker

Connect or

CRI Tl CAL
J6903
78171-0002
M RT-SM

3 O

73 50 6 [T SPKRAMP R N QL

i
O

51880519

SYNC DATE=11/ 11/ 201
—

Ismc VASTER=K21_M.B

DC-In & Battery Connectors

d} Appl e I nc.
®

o sl y
051-8871 | D

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
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FROM ADAPTER
=PPDCI N_S5_CHGR

Rever se- Current

CRI TI CAL
Q7080

Sl 5419DU
PONERPAK

Pr ot ecti on .

This node is powered
through body di odes:
DCI N t hrough Q7080.

* PBUS t hrough Q7085,
Charger TOP FETs and
Qros5s.

PB! 51

Inrush Limter

CRI TI CAL
Q7085

Sl 5419DU
PONERPAK

PPDOI N_G3H_I NRUSH
o o LI N W OTTR0. 6 1
NS W BT 0. 4
Ve aceae v
R7080" .| |'R7085
100K Cro85 | S avoK
5% . —_— 1%
1/ 20W o0 1/16W
M Sor 2 M- LF
201, s 2402
CHGR SGATE DIV CHGR AGATE DIV
TNL N W OTI 0. 3 1 TNL N W B0, 3 1
KW BT s, 25 KW BT s, 25
'R7081 R7086"
62K 332K
5% 1%
CRI Tl CAL 1/ 20w 1/ 16W
M MF- LF
D7005 2201 402,
BATI0CNE! LM (CHGR_SGATE) (CHGR_AGATE)
: {>|‘| R7005
s CHGR DN D R AR (CHER DO R7021
5% 1 2
- ,|> ];“ZFZW 120w 73 CHGR CSI_ R P 3t |QC$0T2|§AL
ACIN pin threshold is 3.2V, 50mv 1 C7020 e 0. 020
0. 5%
DI VI DER SETS ACI N THRESHOLD AT 12. 18V CHER €SI R N W
30mA max | oad R7022 “ 0612
I nput inpedance of ~40K neets L 0, ‘P
R ; R7001 PPDCI N_G3H_CHGR
sparkitecture requirenents PP5V1 CHGR VDD X 4 - ’
WAL e oo 2 ' ,\‘}‘\}\/z EbVE SERNSAVE AS €70007 ”}ZSW W ANEGCW OTH 0. 4 CRI TI CAL CRI TI CAL PLACE_NEAR=Q7030. 5: 1. 5rmm
vaThoEs 1 5% M NS BT 0. 3 201 e C7030 '|. Cc7031'[, |* C7035 + C7036 1 C7037
st VOLTAGESS. 1V 33UF- 0. 060HM—— 33UF- 0. 060HM—— 1UF 0. 001UF
=PP3V42 GBH CHGR 02 C7001 : C7022 * 1 C7021 20% T~ 20%T T B s
1UF 0.1UF /— —— 0. 1UF pLy-TaRt 2 peLy-TaRT 2 2 Ser 2 Sor 2 Sk
'R7010 10% 10% —T— 10% CASE- D3L CASE- DAL 603-1 603-1 402
NO STUFF R 2k 2 2 % o
30. 1K 1 402 402 402
;7“20\/»/ R7002 CRI Tl CAL 1
100K & ] oV T_TABLE =
201 5% —
: 120w VDD VDDP 9
R7000 201, 12 [VHST DAl N2 CHGR DAIN ORITI CAL Max Current = 8A
42 41 40 6 [Ty SMC RESET L L 2 OS{@UZST L - 139SVB_RST_N seaTe] 26 CHGR SGATE oo = Q7030
- CHR 11
N Ty -~ =5 U7000 pgares CHGR AGATE 1 C7025 [y FOVB0355S TO SYSTEM
& QDSBS =R 2 SDA KR P T ——o0.220F = f = 400 kHz
Float CELL for 1S o G VFRQ I CsINL27 72| CHGR CSI N . o CRITI CAL
CHGR CELL s |cELL £ 402 L7030
AN R % BOOT|_25 CHGR BOOT. 3 L
ACIN o UGATE] 24 CHGR UGATE o 1 4.7UH 13. 1A =
) . . |, < O o CHOR_PHASE prye— pr=— . 2 CRITI CAL
R7013 7 M N_LI NE_W DTH=0. 6 m: FDA1240F- SM
100 e veave - LGATE| 21 CHGR LGATE SWiaLNeTRE F7040
195 CHGR VNEG s [VNEG pr— prEw— it A SAVP- 24V
vy ‘R7015 22 CHGR CSO P 18 |csop BGATE] 16 CHGR_BGATE ' 2 —PPBUS_G3H
12 255K 42 CHGR CSO N 17 |cson 2 20 v AVDNLS. CHGR AMODN oo >
%
1/ 20w 36v/v B 15 CHGR BMON a5 PPVBAT G3H CHGR REG
1 W 1 a3 =CHGR ACCK G ’
R7011 5201 gzg%g gE‘ (R A = oD M AN W OTH o0, 26 W CRI TI CAL CRI TI CAL ORI TI CAL PLACE_NEAR-L7030. 2: 1. 5mm
inSK 10 <f o 5 == c7040%|. cro41:|. 7043, |* Cr045
2w 2 xR 62UF 62UF —— 62UF —— — — 1000PF
' 0o q CRI TI CAL 20% 209 20%—T 1%
2 e 2 et ? e 2 2 xR
[ Q7035 M 3 S zor
4 I RIKO305DPB
LFPAK- HE
H L
1 C7002 =
i ORI TI CAL
2 v XWZ 000 f R7050 Qr055
402 bl 0.01 S| 7615DN
1 52 (GND) o o PURPK- 1212-8 TO FROM BATTERY
e e 201 1 Wl
PLACE NEAR-U7000. 22: 1rm L 2 . PPVBAT G3H CHGR R 2 PPVBAT G3H CONN o5
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B DR ! :j| = ;
CPUVCCI 080 SREF 4 | SREF PHASE|_° cPuveol oso LL 4 |TGR [17 lgremeno s mect 2 PPCPUVCCI O SO REG R 2 ANAAL _
R B = PetoaT ow IS WERERS T 1YYV s vout = 1.05V
CPUVCC OS0 VO e {vo LGATEL !5 S TG B TRE CRI Tl CAL VOLTAGE=T. 05V CRITI CAL 21A Max Qut put
= 1
CPUVCOI 0S0_OCSET 7 |ocser 5 |BG ﬁ‘ cr649 '/,
270r ——f = 300 kHz
— PLACE_fEAR-L7630. 2: 1. 5mm =
CPUVCOI 0S0_PGOCD ® |pcoop I AT PGND C7623 1 o2
MNNEGCW DTH=0. 2 . 1000PF —— crse 62 o
. CPUVCCI 080 _RTN 2 |RTN 51 DTTRUE 287 T
NPO- COG
. . CPUVCCI OS0_FSEL 5 |FSEL 402 CRI Tl CAL
R7605 R7645 G\ND  PGND L 1 c7648
2. 74K 2. 74K . - " - =LZ7ote
vobw Poow C7602 * RE603 2 s o
M —1 2v
205, ], % 22— S wm o
<Rb> v, "
603 A
CPUVCOI 050 CS P
C7604 * 1 C7605 1 C7603 . L
R Ppmmp—Y = St . 75 s CPUVOCI 080 CS N
220 S S XW7 600 R7641
o506 0006 ion A 3. 01K
So8 568 o 1%
CPUVCO 0S0_AGND L 52 120w
' MR oIS g 27 C7640
VAL TAGESOV ™ L z| 1000PF
= 2|2
PLACE NEARSUT600. 1: 1rm i
woos |'R7642
402 3. 01K
e
oow
(CPUNVCCL OS0_QCSET) , so1

(CPUVCCL OS0_VO)

OCP = R7641 x 8.5uA /| R7640
OCP = 25. 6A
Vout = 0.5V * (1 + Ra / Rb)

Ismc VASTER=K21_M.B SYNC DATE=12/ 13/ 201
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“ D

1 (T} P1V8S0 PGOOD

7 =PP3V3 S0 P1V5S0

O =PP1V8 SO P1V5S0

o1 [T =P1V5S0 EN

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pull -ups (3) nust be 51 ohns to support XDP (not required in production).
70mA is required to support pull-ups. Alternative is strong voltage
di vi ders (200/100) to 3.3V S5, which burns 100nmWin all S-states.
CRI Tl CAL
XDP_PCH
ur740
_ TPS720105
7 _=PP3V3 SUS P1VO5SUSLDO SN —PP1VA | )
4|BI AS
Vo = 1. \4
1.8V SO Regul at or o out = 199
[ R Max Current = 0.020A
EN NA2Z s NC
XDP_PCH XDP_PCH
C7740 * an BB 1 C7741
N © 1UF —— E 7 —— 2. 2UF
NZ/ 15251302 s Toe%,
s cerRM 2 2 X6R
L7720 402 202
1. OUH- 20% 4. 5A- 24N0HV
ur720 Prva042T- S
| SL8014A =PP1V8 SO REG, L
=P1V8S0 EN s |EN N R 1 2 —
15 CRITICAL Vout = 1.794V
CRI Tl CAL CRI Tl CAL _
7 PG el s 1 c7723 L Cr721 Max Current = 1.8A
Y 47PF — 22UF Freq = 1 Mz
SYNCH 2 " ' 55y o3y
= (X NC R7720 2 oG 2 XsR CERM 1
I 6 113K 201 603
a ) E NG—X NC 1%
) 5 xnNe b
2 R S 201,
M da| s 5
<Ra>|
R7721% CRI Tl CAL
22 1
90. 9K 07272U,: 1
11200 ST
A5, o e
<Rb
Vout = 0.8V * (1 + Ra / Rb) =
CRI Tl CAL
CRI Tl CAL
u7780
ur770 TPS720105
TP soN =PP1V05_SO_LDO 7
aloas T SRS SORG , _=PP3V3 SO _P1V05S0LDO ilaias
6 a1 Vout = 1.5V . _=PP1V8_S0_P1V05S0LDO sl aull Vout = 1.05V
I N
X rrent = 0.35A
3 Max Current = 0.02A o1 _=1V05_SO_LDO EN s|en Nd2 s G Max Current 0.35
EN NG2 s NC
TR . c7782 :| 7780 : ap B 1 7781
G\D C7772 1UF —— 1UF —— B 7 —L_ 2o
5 7| —— 2. 2UF S12% 0% T T %,
P Y £ G 2 G 2 2 Ser
CERM 2 CERM 2 402 402 402
402 402 SYNC_DATE=12/ 13/ 201(

PLACE_NEAR=U7770. 4: 1nm

PLACE_NEAR=U7770. 6: 1nm

PLACE_NEAR=U7780. 4: 1nm

PLACE_NEAR=U7780. 6: 1nm -

1. 05V SUS LDO

ISYNC MASTER=K21 M.B
TTILE

M sc Power
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3.3V SO FET  gag

Sl A427D0
SC70- 6L
, _=PP3V3 SO P3V3SOFET 1 ~ m —=EP3V3 SO FET -
< [0 < o\ «
121 3.3V SO FET
7832 LG (& T
sswgzl?EiPzE e Lsow ;ngn o i :
A | g 5 e /830 CHANNEL P- TYPE 8V/ 5V
H RZQ?KsO 0. ?IIUF RDS( ON) 26 nOhm @. 8V
Y P3V3S0 EN L 1 2 P3V3S0_SS 1 2
LOADI NG 3.2 A (EDP
o [—=PV3S0_EN 5|67 S[7 oM ;g!& ( )
3.3V SUS FET ...,
Sl A427D0
SC70- 6L
, _=PP3V3_S5_P3V3SUSFET ~
= ,l“’/_\ 10\ - =PP3V3_SUS FET
22 C7821 Rt
1 1 -
Q7822 et 070330 - © 3.3V SUS FET
SSMB 7Fg§;§_] Bow 187 o i
3.3V S3 FET 6‘7%% ,201 Rz%gﬂb (037531%9 MOSFET Si A427
S Aa270] 2fe P3V3SUS EN L 1 2 | pavasus ss | 1|z CHANNEL P- TYPE 8V/ 5V
scr0. 6L o o0 =P5V_3V3_SUS| | l«/j{@x\, %Igl\; RDS( ON) 26 nthm @l. 8V
; _=PP3V3 S3 P3V3S3FET ~ 1 XoR LOADI NG 100? mA ( EDP)
| @ - =PP3V3 S3 FET , ot
oy = 5V SUS FET .+«
Qv812 |Ps 0.033F —— 3.3V S3 FET —_ 840
SSMENATFEAPE w, ) SI A413DJ
R781(;02 Cc7810 MOSFET Si A427 SC70- 6L
0. 01UF ., _=PP5V_S5_P5VSUSFET
2[c¥ sty Pavass EN L AR, 24 PaV3SS sS e CHANNEL P- TYPE 8V/ 5V | S Gl gy I =PP5V_SUS FET
o m—=P3Ves3 EN | e 1y, RDS( ON) 31 nthm @. 8V 7841 121
g R7842 ! ]
| 201 R LOADI NG 1.608 A (EDP) 87822 %%OK 0. 033%';—: o 5V SUS FET
L SSVBNS7FEAPE How x| o
,561 Rg%%b (037(%%9 MOSFET Si A427
5 P5VSUS EN L 15 P5VSUS SS 1)z CHANNEL P- TYPE 12V/ 8V
o o0 r>—=P5V_3V3_SUS| %W Jobe RDS( ON) 29 nOhm @. 5V
1 G LOADI NG 1007 mA ( EDP)
, _=PP1V5_S3 P1V5S3RS0 FET 5 OV SO FET %7%8%
, =PP5V_S5_P1V5DDRFET A
c7801 i e =PP5V_SO_FET ,
0. 1UF
2o - ,_=PP5V_S3_P5VSOFET i "1 :
o 2 LJ7V§:01 1]|2[s|s|le APN 37650981 . 62 T_:__l{j_i 5.0V SO FET
= SLG?DQEOZO b - 0% OCZ?,836U% :‘: _— MOSFET TPCPB102
2 rmy—PLVSCPU_EN 2N real B2 R7§01 IQIZle-gg_ZzQTRPBF T Low ol CHANNEL P- TYPE
3 4.7 1 2 3 2201 C7860 R 18 MOHM @. 5V
NO STUFF e P1V5SOFET_GATE 5%  P1V5SOFET_GATE R S Fanee RZ(?KGO 0. 01UF el .
7802 : 6 -~ b@%‘é’ —GATE 0] P5VOSO_EN L . : P5V0S0_SS : H : LOADI NG 1.678 A (EDP)
4. 71L,8||§A1:: Pq_8 402 4[7 _PP1V5_S3RSO_FET R 1aNA 2 =PP1V5_S3RSO_FET, wiow o
x5R- &ERM 2 ap B | 5k - .
008 e | E Q7802 |23
SSNB’\B7FE§:E |<)_
1
= A
G S
P1V5S3RS0_RAVP_DGNE, =
s oo P5VS0_EN
1.5V S3/ S0 FET
MOSFET PQFN2X2
CHANNEL N TYPE
RDS( ON) 9.4 nChm @. 5V
LOADI NG 5 A (EDP)
SYNC MASTER=K21 M_B SYNC DATE=12/13/ 2010
e
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S5 Rail Enabl es & PGOOD

3.3V, 5V S3 ENABLE

«, =PP3V42_G3H PWRCTLI| nternal pull-ups 100K +/- 20%
R7 41 State SMC_PM G2_ENABLEf PM SLP_S5_L PM SLP_S4_L PM SLP_S3_L Del ete R when pul | -down added to PCH page R7913
401 - CRITI CAL Run (S0 1 1 1 1 45 40 26 17 PM SLP 54 L IR 2 Poyss EN . — =P5VS3 EN o
87? o/_: 5343507 P3Vv3S5 EN n (s0) D — e mrseo e N VAKE BASE=TRUE = g
l&gédll —L [—7 : Ny e . = L 0 R7910" uz“ﬁw NO STUFF
= 1
SL 2 F ==P3V3S5 E o Deep Sleep (S4) 1 1 o o 109K S pLace. EA=T300. 16: 6 | 5 E:Zga}a
o o o v 20W 11 R7912 > i
El S 1 201 9. 1K
« DR (e EN A STUFF oeop oo () " f/zow ow &
E-BASE=TROE NC = Battery OFf (G3Hot 0 0 0 0 W
- - 3 PBY3V3LREG EN A L
o =PP3V3_S5_ PWRCI VRKE - BASE=1 R = =
Thr es hOl d_ ?7? = =P5V3V3 REG@\' 54 PLACE_NEAR=Q7812. 2: 6rm
glf;g(;n%out S5 PWRGD 3.3V S4 ENABLE ! P3V3S3 EN__ — =P3V3S3 EN o
8 VAKE_BASE=TRUE —
VARE —BASE=TRUEED DDRREG_EN — =DDRREG EN -
1 C7941 w0 1 PM SLP S5 L MAKE_BASESTRUET —
S5 (O| d name RSVRST )_ _>SMC PLACE_INEAR=U7300. 16: 6mm | PLACE_NEAR=Q7812. 2: 6mm — =USB_PVWR EN 6 38 39
— - 1 C7910 1C7912
CERM 0 o SMC- - >PM_DSW PVWRGD R7915! =0 4T ——0.47UF
100K 2 2% P 23
Delete R wheffeil | -down added to PCH page SO ENABLE MR MR
L 2bip R7978 2
_ o1 40 20 17 Do =L g ,\1/3}’\/2 (PM SLP_S3_R L) PM SLP S3 R L
VAKE_BASE=TRUE
L R7979'  uzbw
CPUVCORE ENABLE 100K 201 2 2 R7986
R7974 Del ete R when pul | - down added to PCH page , ,5% 5 5:?}?87 2] R7981 R7988 5. 1K
o1 51 40 25 22 ALL SYS PWRGD 1 2 CPUMP VR ON gy 5 M 5 20K 3K 50
? Y 50w 1/ 20w 1720w
1/523W PLACE_NEAR=U7400. 1: 5nm PLACE_NEAR=U1800. P4: 5mm 2’\6F1 1 e 1 20’{
1 = e NAr100. 15: o PLACE NEAR-UT00. 3: rin | PLAGE NEAR-UT?70. 35 6rm | PLAGE NEAR-UT720. 5 6
[PLACE_NEAR=U7400. 1: 5nm T FF B —_— =] 9
R7976 A R0, 1: 57 | pveso N — PO EN gy
NN R7g75 1, -=PP3V42 GBH PVRCTL
1/%;8W s ss CPUVOOL OG0 PGOCD 1, \/5\/%\/2 PM PEQIPVRER, 10 3.3V/ 5.0V Sus ENABLE | R7931 4 S&K\é?BSAOSEE‘,r\‘RLE — =PI1VSS0 EN _ gomy s
201 1/2h§,_gw o, _=PP3V3_S5 PWRCTL . %gK =1V05 SO _LDO Epyry s
PLACEiNEAR:W94é7592433m2 b ;{)’\EFOW %ﬁmEN =CPUVCCI OS0 E'\@ s8
SO Rail PGOOD (BJT Version) 0. 1k, 5 CHeR VE S = =EVOCSAEN ooy =2
6.3V 5 —R@ 52
X5R VCC
, =PP3V3_S5_VMON 20t 74%?(%905 355'0\87@133?! (ol PLAGE_NEAREU?100. 15: 6 PLACE_NEAR-UT600. 3: 6rm | PLAGE_NEAR=U?770. 3: 6rm :LAC‘;“SEE” semm
o 7 =l _S0_ . SMC_BATLOW L: 100K pul | up on SMC page = SOT891 e 1 Cr7987 1 C7981 1 C7988 R
R7956 SMC BATLOW L 1A —— 0. 47UF —— 04T —— 0. 47UF 109
150K oD Ils T & T & T i —F L
R7951 b AL s P e 2o Jorst, il e [
1% 2 Y| 4 PM SUS EN — =P5V 3V3 SUS FiNmy 0
1/ 20W SoPGD_C VAKEBASE=TRUE —
5 R7953 v M P SUS L © = = =
VMON 3V3 DIV 1 2 VMON Q@ BASE © < PLACE_NEAR=U1800. A15: 5 G\D VFRQ Low. Fix Frequency
5% R7918! 2 VFRQ Hi gh: Variabl e Frequency
1R7952 Uzr\grgw Q7950 100K CHGR VFRQ Generation
—]a Del ete R whefeisl | -d dded to PCH
Z/ 115K 5| Ve o ég\,\é(ﬁ))i7% ete mg?}" own (a eNODSTUF?:agE
- 201,
NF 4
¥ R7l€|)(54 NE 8 — R7817 L
617 =PP1V5_S3RSO VMON 1 2 VMON_Q3_BASE ® 1
= PPLVS_S3RSO vZBw ) CRI TI|cAL ) yEw
201 NCX—— 201
1 ™ 3. 3V SUS Det ect
R7955 \
1K o7 =PP3V3 S5 PWRCTL =PP3V3_SUS_PWRCTL
617 __=PP1VO5_SO_VMON 1 2 VMON Q4 BASE
A © 35352809 PLACE_NEAR=U7930. 6: 2. 3mm
uh%ow SOPGD BJT_GND R M)nstg f c7931 12ns (0:7?8'(:)
201 Wbr st - Case Threshol ds: - 1L
1 tUK,. eﬂoﬁgnlsg 5"89{/ 6.8
@: 0. XXXV R7957
@3: 0. 640V 1 28% CRI Tl CAL o
3.3V w Divider: 2.345V o VDD
. 2
Q4 0.660V o1 7 _=PP3V3 SUS PWRCTL SISENSE |J793( RESET* 7
= TPS3808G33DBVRGA
7 =PP3V3_S0 PWRCTI S4_PGOOD_CT 4|cT SOr23-6 NI% 3 NC PM_RSMRST_L goes to U1800. C21
. . . (90K "TPE—X
SO Rail PGOOD Circuitry R7967" g
. . 10K 1 o .
(I'SL Version in devel opnent) 1/ 280 1000PF MAN. En?b..l e ..Gener at Lon e
No sTurF M2 1% WAN' = ("S3" & "AP_PWR EN' &% ("AC' || "S0"))
Thr eshol ds: P1V5S0_PGOCD from U7710 R7109§8 2 X6 NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .
VDD 2.734V- 3. 010V so [IR-CPU MVPAXG PGOOD IAAA 2 4 9003'150/2 NO STUFF
V2MON: 2. 815V- 3. 099V 7w R7966 b PM W AN EN L
V3MON: 0. 572V- 0. 630V PLVBS0 PGOOD 21100 = oD
VAMON: 0. 572V- 0. 630V * D=5 R7965 VYNV o 925
0 2N7 2
61 7 =PP3V3_SO_YNON L 100 uﬁ'gw 2!\17002?2/\/9)%% 2 00 Unused fet
, =PP5V_S0_VNON ot (D-B3V3S5 PAODINAA2Z———201 ¢ SOT-363 5
=pP1vs_S3Rso_wwon  S0PGCD-L SL 150w AP_PVR_EN 2ol 5 ne
sopcocD I sL ™ = W7 960 1 W R7901 % 10 T | s g
o1 7| =PP1VO5_SO WMy el psvss pacan 201 1 4100, AC EN L
R79601<0p%5,} 9% T o [ID-Psves AN 1 (AC_EN_L) RC
6. 04K SOPGOOD_fl SL KaR 2 | 158w R7964
v 208 10K S Rr972! VDD 6 100 AC EN L SYNC MAGTER=RZL NLE SYNC DATE=12/ 13/ 2010
Mo[  wadWS 604k U7960 1 50 [Ty CPUVCOl G50_PGOCD LANA 24 DP S4 Power Enable 920 —— =
281 u 26{75% 5% 2%?0020\/\/ X- G
2 o I SL88042I RTEZ R7lgé33 20w SME S4 VWAKESRC BN - SOT- 363 i Power Contr ol 1/ ENABLE
Sopaorp, s RO AN i 3 hanoncr T AL L, e ED-PESABER AN 2y e RFS2¢ G 051-85871 O]
-1 P1V5_DI V_VMON 5 |vamon 1720w % Appl e I nc.
R7961 5 Sopeocn_ i s | g ALL_SYS_PWRGD_R \E 4140 17 1/2
1?550”%87'1% <op CIVEEIVRVY L IV RsT* | 201 PSOC USB Power Enabl e oo ) ® 2 50
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CHECK | F LVDS_| G_ PANEL_PWR GLI TCHES ON POAER UP

7

=PP3V3 S5 LCD

° D—LCD |G PWR EN

R9014*

5%
1/ 20W
M

201,

LCD Connect or

I nternal DP Connector: 518S0787

I/F

CRI TI CAL
J9000
CABLI NE- CA
- RT-SM
Pul | -ups on panel side, 31
PPVOUT_SW LCDBKLT
Rggﬁl 4.7 KOhmto 3.3V e —
43 ¢Ery—=12C TCON SDA 1 2 s 12C TCON SDA R e
2
S Noc o
Z%Fl 3 O
frn
NCx—+0
R9062 s (oO—LED RETURN 6 13
0 o EO—LED RETURN 5 DS
42 y—=12C TOON saL 1 2 6 12C TOON SCL R LED RETURN 4 .
P ° <1 O | LED Backlight I/F
1120w s Ooo—LED RETURN 3 1o
201 o qooT}—LED RETURN 2 ol5 VON
o qoom}—LED RETURN 1 2 o
NCX—-0
R9060 15
CRI Tl CAL 0
U9000 o ¢oom—DP_|NT_HPD 1 2 s DP_INT_HPD CONN ulg
5% s
FPF1009 Y 16 i
MFET- 2X2- 81 N L9004 N o | DisplayPort
ON FERR- 120- OHM 1. 5A 201 17
qr-y-\m O
VI N_1 VOUT_1 PP3V3 SW LCD UF : ——e SMF;PiVi v%\évrrl;?)sn W =10
Ve voura U 2 o U 2 Lol
. - Sooore L | |'Ro070 1O
ao B e 100K 05 DP INT_AUX CH C N 5
c 2 Bwv, oW so6 DP INT AUX CH C P 215
1 C9012 o0 o(Ery—DP_INT_AUX CH N (DP_INT_AUX_CH G N) 01 , %01 =14
T s s DP INT_ M._F P<O> LN D
, BV 9025 = 50 6 DP | M._F _N<O> 25
503 0. 1UF w2
2 O
o0 o¢gry—DP I NT_AUX CH P 1 H (DP_INT_AUX_CH C P) e P INT £ pels 1o
o CRI TI CAL 69 6 DP | NT F_N<1> 28 o
3 S FL9000 B DY
12- OHV 100MA- 8. 5GHZ. PLACE_NEAR=J9000. 24: 1nm 30 O
89 9 (TR DP I NT M. P<0O> s9 DP INT M._C P<0> % A R90181 Rgoj-;LlAEJ\EAR:JSDDD 25: Jrm
33
C9021 i im im o]
i 34
N Y YL RS Ry o
o9 9 (Ry—DB_LNT_M_N<0> 1H259DPINTNLCN<O> 201, 201, zz o
10% CRITI CAL o
16V 15
R S FL9001 %
12- OHMV 100MA- 8. 5GHZ. O
6 o [T DP_INT M. P<1> 69 DP INT M._C P<1> I—jm 3: o
R
O
C9023 i alg
0. 1UF 2 3
o9 o (DB LNT M. N<1> 1|2 6o DP INT M._C N<1> '_fWY\ o~
10% 1 1 O
16V R9050 R9080 PLACE_JEAR=19000. 3: 2mm
X5R CERM 100K 100K C9017
0201 5% 5%
11200 120w
M M
201 201

2

I SYNC

MASTER=K21 M.B

SYNC DATE=12/13/201d
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2

° (D129 A BI AS R2DPO

S T29 A Hi gh- Speed Si gnal s
e DP_EXTA M. P<0> -
o s [rR)—DP EXTA M. C P<0> C9300 I I N 63 69 26 DPR N<O (C9370/ C9371) , C9370 1 |: , 129 D2R C P<0> o
0. 1UF SR ceRM 7 38 (122 > 0. a70F || 20 av <J
o0 o [TEy—DP_EXTA M. C N<O> 9301 K DP_EXTA M N<O> o3 00 71 % qoo—129 D2R P<0> | o371 L. T T29 D2R C N<O> am e 7
o1k et ™ 0.a70r 11 z0m av “RO3TD T s azow D9364 NE aovaoRE (09364 2)
. e R 1 R9372 prt 0-02LRH || Tsp27
m an 1. 5K BARD! .
. DP_EXTA M. C P<1> 9302 e DP_EXTA M. P<1> 63 60 VP &5Y5. 2) 9372 1|2 o N DO372 . T29: TX 0
0.1k | ks ot 7 s 129 R2D C N<0> f I Lo R BEDL BAROO- 02LFRH 7T T290PA M._C P<0> o
: “ 47UF
o0 o [rgy—DP EXTA M. C Nel> 9303 I DP_EXTA M. N<1> 63 69 7 3 129 R2D C P<0> . GND_Va D=TRUE C9373 L2 T 7 T%mQDIi%D[FIT\l;g> DO373 . ) . T29DPA M. C N<O> o o 7
0.1F TRy ™ (CI37372) o270k || 20% av 1.5K 2 BAR90- 02LRH I: P27 T qovapstre  (D9372/ DO3T3)
CERM XOR- 1 5% 1/ 20W D9365
¥ 120 si | 201 R9373 I 208 S TR M 2 G\D_VOl D=TRUE (D9365. 2)
DP_EXTA M._C P<2> 9304 N DP_EXTA M. P<2> signals are ! BAROO- TSPz 7
o0 ° D> Ty | e 9 o 129 A BLAS R2DNO SIGNAL_MEDEL=EMPTY CRITI CAL GND_vor =TRUE
; YoR CERM P/ N- swapped after AC 74 1.5K
o o DR EXTA M. C Ne2> 9305 | |: DP_EXTA M. N<2> o 69 p_p \ 129 A Bl AS RIDPL T29 Path (Al 4 Ds) R93 DYV S—
0.1uF | 1w lev o2or caps to inprove |ayout. m Bi asi ng D9372/ D9373 SI GNAL_MODEL=T29P1 N R9375 1.5k LA V201
GND_VQ D=TRUE @380 D9364/ D9365: S| GNAL_MODEL=EMPTY GND_VOl D=TRUE 5% ﬂzggw =
P: e DP _EXTA M. P<3> 9380/ C9381) |2
o 5 D2 EXTA M. C P<3> 9306 I I N 63 69 s T29 D2R N<1> ( [ a7or 120 a1 T29 D2R C P<1> g o
0. 1UF R ey o T20 PR Pels 0385, | e S T29 D2R C N<1> o
DP_EXTA M_C N<3> 9307 N DP_EXTA M._N<3> < 1 r <4
¢ oD F | [o% 1oy 0w e SPRAVE S0 DUSLRVA 76 0.a70F 11 200 v PONIETRE s 1720w D9360 N @ovaoTRE  (D9360. 2)
01U KR CERM R9309 _inpp 2 : R R 1 1 sk 9382 o BARDO-02LRH || Tor 27 =
pae 'Y VP e ] pogse . el ¢ e
DP_EXTA AUXCH C P C9308 |- DP_EXTA AUXCH P 63 69 s T29 R2D C N<1> f I n <1> BAR90- 02LRH TEF T oo o 7
o0 B> To% 1oV ot G\D_vO D=TRUE 0. 47UF iR 16 1 T29 R2D N<1> T29DPA M. C N<2> -
ORI 71 30 129 R2D C Pel> 1 (9383 2) C9383 1|2 f S Ve oTRE D9383 B 2 Y oD
o oy DP_EXTA AUXCH C N 9309 || DP_EXTA AUXCH N o 60 0,470k |1 20 oy 1.5K 1 > BAR90- 02LRH TPzt G\D_ VOl D=TRUE (D9382/ DV383)
0.1ur I o e’ % RO308 . ) RO308/ R9309 mai ntai n bi as on C9308/ C9309 RO354 30 LAAAZ ) TN - 4 %17 200 D9361 N [: N L | oo vo oot (D0361. 2)
I f GPU uses common pins for AUX_CH 1M/\/V\/ B2 1rzggwl to prevent spikes when U9310 AUXDDC_OFF e zléfOW s I T29 A BIAS R2DNL S| GNAL_MODEL=EMPTY BAR9O- 02LRH T T GN\D_VOl D=TRUE
and DDC, alias nets together at GPU. L transitions fromhigh to Iow R9353* (A”c'j D’m) R9384 1.5K 1,\/\/\/2
= % /20w
4 1 s GND_VOl D-TRUE S 120
27& 71 DP SDRVA M. R P<0> (:9:?)622UF H 0% 71 DP SDRVA M. P<0> SI GNAL_MODEL=T29PI N RO385 1.5K 1/\/\/\/2 oW L
v 11 DP_SDRVA M. R N<O> 9365 e 71 DP_SDRVA M. N<O> (D9382/ DV383) w201 =
DP A Super-Driver %o H o scomi-mery s RO362
2 7 _=PP3V3 SO DPSDRVA p 0360 020 (D9360/ D9361) o A BAS N 2 -
’ % zzow NV ’ L1 DP SDRVA M. R P<2> ,—'0 Y |—|20% s DP SDRVA M. P<2> DP Path Biasing VOLTAGES3. 3 201 W 50 ¥ 120w
v 71 DP_SDRVA M. R N<2> 9361 920t ;1 DP SDRVA ML N<2> R9é3166 e o 3 2m
C9310: |+ C9311 | C9312 9351 38— ROB61 15K 4« slopnmasee b OF
—1 4 22UF .
22 —m T A %10 e b AMA— || o220 WV T ms e oes
G 2 2 %eh cerm 2 X5R. CERM 3 R9352 63 7 _=PP3V3 SO DPSDRVA R9360 1.5k LAAAZ h 51
PS8301 | 2C Addr esses: 402-LF 0201 0201 = %Z“O e e, e amas NO 2 1
u9310 weow R9365 1.5K IAAAZ VATAGES. 3V 201 M 5% 120w
AL A0 Addr (WR) 1 PSB301TQFN40GTR: A2 , 201 9359 1 % 1w
0 0 0x96/0x97 = pi o 1o L R9364  1.5K IAAAZ - P neAR-ca. 15 2m R9367
p— 5% 120w
0 1 OxB6/0xB7 o0 62 _DP_EXTA_M._P<0> 1|INDOP  CRITICAL OUT_DOP| 30 11 DP_SDRVA M._C P<0> s’éz“ ) CRITI CAL W 2 amaspo Al
i <1’ g";‘; gxzz o0 63 _DP_EXTA M. N<O> 2 |i N_DON OUT_DON|_29_71 DP_SDRVA M. C N<O> o363 " 2o Uass9 VALTAGES3. 3V 200 W 5% 120w
X X 3 2
69 63 _DP_EXTA M. P<1> | N_D1P QUT_D1P| 28 72 DP SDRVA M. C P<1> I PYETY R g Y S—— 63 _DP_A PVRDWN 2 4 DP_A BIAS
} | _ . v
Zb‘.e' e ;:;:ge o0 0a _DP_EXTA M. N<1> s [N _DIN OUT_DIN_27 72 DP SDRVA M. C N<l> 1 C9362 . ||: .
evi ces use . 10% 16V 0201
co only 94184 are s o DB EXTA M. P<2> " | noor cuT_o2pl 2 1 DP SDRVA M. G pep> o.20F 1D _ DP/ T29 A Low Speed MJX
used for this part. 69 63 _DP_EXTA M. N<2> 8 1l N_D2N QUT_D2N|_24 71 DP SDRVA M. C N<2> 9367 N I C supports input
e high while Vcc = OV. L
60 63 _DP_EXTA M. P<3> o || N D3P OUT_D3P|_23 71 DP SDRVA M. C P<3> r 0 10F | 10% Tov e 9 = 64 53 _PP3V3 SW DPAPWR
| | . R cerv
ngS;liF]'_:’ ‘R9310 50 63 _DP_EXTA M. N<3> 10 || N_DaN ouT_DeN|_22 71 DP SDRVA M. C N<3> 9366 L. Mist be 3.3V DP A port power o
1K 1K s [Ty DP_EXTA DOC OLK 14 | N_scL AC_AUXP|_20_71_DP_SDRVA AUXCH C P 0.1UF |13k Ay o
11200 20w + @y DP_EXTA DDC DATA 13 || N_SDA AC_AUXN_19_71 DP_SDRVA AUXCH C N g
201 %1 AUXCH Snoop Port, i v}
2 2 o0 63 _DP_EXTA_Al P 16 || N_AUXP OUT_AUXP_SCL| 18 (DP_SDRVA_AUXCH_P) teed by PeB30L 1RO399
o9 63 _DP_EXTA AUXCH N 35 || N_AUXN OUT_AUXN_SDA|_17__(DP_SDRVA_AUXCH_N) auri ngyt rai i ng . DP SDRVA M. N<3> 31 [ooen 100K
: 5%
'R9312 s m—D2_EXTA HPD 3 |l N_HPD (1pp)  OUT_HPD|_3!_ (DP_SDRVA HPD) 9369 e 71 DP_SDRVA M. P<3> 30 l;o-A  U9390 1720w
BN | [Mo% —tov o . DP SDRVA M. N<1s 27 |py.a P 3VEDP212 , %01 =
Soow DPSDRVA | 2C CTL _EN 26 || 2¢ CTL_EN(1ry 2 DP A CA DET 0. 1UF w TorN
w CA_DE < —— 9368  :||: 11 DP SDRVA M. P<l1> 26 |pp-a po+| 1 T29DPA M. N<3> oD o 7
, 201 DPSDRVA | 2C_ADDRO 36 | 2C_ADDRO (1 P0) 0,10 1205 tov o o Do- To0DPA M. P<3> D -
DPSDRVA | 2C_ADDRL 35 || 2¢_ADDRI (1 7o) CEXT| 11 DPSDRVA CEXT 21 DP SDRVA AUXCH P g AUA T29: Unused
j 71 DP_SDRVA AUXCH N AUX- A
a3 =1 2C DPSDRVA, 38 |scL cTL pLACE*mwégslié N - ORI TI CAL . roren . Nt
5By =1 2C DPSDRVA SDA 37 [SDA CTL > 5UF DP_SDRVA HPD HPD_A D1+ - IZQDPA — CED o 1
20% D1- <1> 64 71
R9390 DPSDRVA REXT 22 REXT wz i: 2 ea o T29 A RSVD N 25 |po+B T29: LSX_A_RRP/P2R (P/N)
24
26 DP AUXCH ISOL 1 2 DP AUXCH I SOL R 39 | AUXDDC_OFF (1 p0) se5 729 A RSVD P o- B o P A BXT AUXCH P
5% — 23 AUX+ CBD o4 1
120w 3 |PD (1pp) R9392" 'R0393 (T29_A_L SX_P2R) e o 7 b A EXT AUXCH N o
2601 (T29_A | SX R2P) D1-B - N oK
D__THVPAD 51 51 - T29: RX_1 Bias Sin
BI ASP
DP_A PWRDWN R NEIE 1120w iy zow 129 D2R1 Bl ASI T AB 8 DP A EXT HPD
201, , 201 T29 D2R1 _BI ASN AUX- B HP ame
s P PS8301 has internal 13 |ipp &
RO318 | |'RO319 “usorcpul | -down on FD L RO397 NCX==—HP-. 'R9398
0 4. 99K pin. GCkay to drive this = 1K > A 10 |egt 100K
% in even when VCC=0V per = 5% 63 PWRDWA 5%
s ghe P e P Port A MCU B Ao s T s e
Parade (pin is 5V-tolerant). ' . H=Port B b
201 , 201 11 |4PD SEL 2
o o4 63 _PP3V3 SW DPAPWR
Mist be 3.3V DP A port power . CBTL04DP081 (353S3151) and L
= 1 PI 3VEDP212 (353S3055) are THVPAD GND
of o { + C9330 + C9331 R9338* - footprint-conpatible parts with D o
) p— ?0-%1UF ?é%lUF 10K similar pinouts. NXP uses pin
RImCAL OV T_TABLE fra— 120 10 for M. and HPD, Pericom uses
U9330 0201 201, pin 10 for M. and pin 11 for HPD. £
LPC1112A b
s DPACADET g 1 |ReSET# PICO_O HVQFN2S RIPIQL_0/ ADL |15 gpa T29DPA CONFI GL_RC g« 0334 Note: US390 M./ HPD def aul ths tngg mode = that IDZP/Cng
2 _DP_A PVRDVN &—2|P o0_1/ cLKauT RIPIOL_1/ AD2 [ qpu T290PA_CCNFI &2_RC Janu B 10K 29 A MV D|s|pl aps. on :leit 331390 ALK dofaul tS 1o TP mode
a T29 LSEQ<0> 7 1Pl 00_2/ SSEL/ CT16B0_CAPO R/ Pl OL_2/ AD3 |-£—up. T29 A BV EN R 129 A HY EN T 2 o pu 'Upslgg 1o Ij Zuf St ‘[’P .
_ (1PY SWDI Q' Pl O1_3/ ADA |12 e T29 A UC ADDR 63 S gg{:gg $E0m0%F OBE il e owns woul ef eal s
s =1 2C T29AMCU SCL Pl OO 4/ SCL (D
_ 20 o DP_A EXT HPD a1 e
- | 2C T29AMCU SDA 5 | ;1 oo s/ SDA(D Pl OL_4/ AD5/ WAKEUP - e
=T29_WAKE_L: o ) 129DPA HPD g  101p 00 6/SCK Pl Ol_6/ RXD|-22— g 129 A LSX P2R P2R = Plug to Receptacle NC VASTER=K21 M.B. SYNC DATE=12/ 13/ 201
eur—————— s 638 T29 A BIAS 1lp oo 7/ CTSH Pl OL_7/ TXD}24—wp 129 A LSX RoP R2P = Receptacle to Plug = -
BEZ.:OPS o e Vi 5 T29 LSCE<0> 12]p| C0_8/ M SO CT16BO_MATO Pl OL_8/ CT16B1_CAPO |5 e T29 LSEO<1> am = ) Di spl ayPort/ T29 A MJXi ng
1hes use a T29 LSCE<1> 231 p| 00_9/ MOSI / CT16BO_MAT1 | 2C Addr - R9339 T
v (o —=T29 WAKE L o @=——L2{ SWCLK/ PI 00_10/ SCK/ CT16BO_MAT2 (0 0x26/ 0x27 (W/ Rd) im ple Inc 051 8871
1 T29 MCU INT L 15| R/ Pl CO_11/ ADO (0 THRM XTALI N4 ' ' 20w Ap . o
=% - vss RS R9335 R9336 e ° 5 5 0
S m— 1K 10K 2
N N 2 i NOTI CE OF PROPRI ETARY PROPERTY:
5% 5% = THE | V\FOT\‘NA | ON_CONTAI NED HEREIN | S THE
220 2201 = RECPRIETARY PROPERTY, OF APPLE CEMPUTER. | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 93 OF 109
o3 Il NOT TO REPRODUCE CR COPY I T
R9330 id ads for progranm ng/ debug of MCU, please nake accessible. 111 NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
Tect hoe o P o pin o ogr A i IV AL R GITS RESERVED 63 OF 74
I f project has space for 10-pin progranm ng header it should be used.
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3. 3V/ HV Power

Port A 3. 3V Power

Swi tch

CRI TI CAL
PP3V3_SW DPAPVIR 42 CRI TI CAL
®° AN LINE WDTH=0. 38 W EEM,Z DP_PWR nust be S4/S5 to support
Vot tacess sy o 20 Sl 8409D8: 211 09480 wake from T29 devices.
4 h vds(max) ;- 30V IN Tps20518 =PP3V3 S4 DPAPVRSW ;
ort ower Switc Vos(m . 41 12v e o |
. T |
Noni nal Mn Max \nggl:; ésé.rrgm @2.5V Vgs CR'EZ%L T29 A HV EN 3oc EN_4 =DPAPVRSW EN am
: . = o
IFLT ~ 885mA  876mA  894mA (*) ld(max): 3. 7A @70C Ao 64 63 35 o w0
ILIM  935mA  925mA 1A (*) 8GA "
TFLT  18.3ms  13.4ns  26. 7ns 3. 3V/ HV MUXed , ORI TI CAL ) CRI TI CAL
=PPHV_SW DPAPVRSW TSD . 470ms  235m8  724ms . - 9486 ! 1 C9485 9481 * ' ©9480 .|t coas?
S - L J1UF —— =L
’ 20V Max 1 10 (*) U9410 tol erance unknown 12%%__ ?2301UF 0 13%3“ p— iy %Ewgur
2 1 ° .| Bl ocking FET, off ToO 3.3V Al ways Yer 2 2 SR ceR XS Cer 2 2 Ko ce 1 2 BV rant
1 3| N v '-NTMESW’?ZI:A ™ CRITICAL R9425 when Source >3.4V 603 o CASE- B2- SM
R9416 9410 * 2 12 AN OTHEo. 5 M D9410 1 4. 755 or HV_EN hi gh )
470K 0.1UF —— 109411 NE R9427" Roaz? 20w - ' "R9426 'R9430 T29 A BIAS
0% —— L
120w 0. 1UF 1K 4. 7K = 64 638
s a2 SN1010017 — 10 LT 100K 1200 2| DPAPWRSW P3V3_ON_L GO %
2 603- QFN T 2 SR STPS2L30AF 20w M . A i RTICAL |s 1 C9435
DPAPWRSW HVEN L R 16 {Ene FLTA L5 5031 TP DPAPWRSW FLT L 201, 0. 47UF 220 2 0. 1UF
TPU- veaki ) ppAPVR oN L ¢ ©9424 1|2 O DPAPVRSW P3V3_ON shor ] T,
" 7 DP, W ILIM
RTRY: Il APVIRS DPAPVRSW VREF 402}0!/(01?\»365»2 u9435 2 er oo
DPAPVWRSW CT 9lcr I FLT. 8 DPAPWRSW | FLT 9436 1 ZXRED60A
G\D  THRY R9428* 430 2L _°Dy 0430 * FB
I~/ PAD — —
1 1 DPAPWRSW HV_DET_R L 7FEAPE PGND  G\D
'R9412 w[of<] ~ R9410 R9411 2K N 3 SSMENSTREAPE | |y o | SSVBNSTFEAP
0 bl K/ 100K 210K 1120w " 4 1 2
506 5% 1% W R9429 Q426 — DPAPVIRSW ON_C L
i/ lﬁ‘év 1/ 20W 1/ 20w 201, 3| CRITI CAL 4. 7K MVDT3946X > ™
05 201, 5201 1 T . SoT363 s[G7 st s T g2 R9437
<CT> <RFLT: <RLI M> = out s e 82 L
u9426 2 - e N 120w
_ - = ZXREOB0A DPAPWRSW HV_DET L
I FLT = 200k / RFLT = 2A - 9426 * sorsss ], 9 = o2 NO STUFF
Q415 ILIM = 201k / RLIM = 957mA 0.1F —— @D PG\D NO STUFF )
SSMBKISFV  pls O L N N 1 C9429 DPAPVRSW NPN_E R9435
s vesw e | TFLT = CCT * 38900 0201 — 0 1UF L 100K
N n R9433'| |'R9432 oy
= * - M
13 TSD = CCT * 1000000 @419 8 220 10K 201,
= 5% %
[c%s Bl eeder Resi stor et = Rglzt(ls " 120w 20w | T29 A HV EN 5 65 o DPAPVR FB DIV .
2.5V / 249 ohm = 10mA s DPAPWR BLDR B AN A—DPAPVRSW o fo?t
| P = ~27nW ZXREO60A REF range: 0. 595-0. 605V (0. 600V noni nal ) 1/52"/5‘” R94361
= R9419 Gircuit threshold range: 3.363-3.439V (3.395V nonminal) 0 24. 9K
L AR oPAPWR BLDR E B = wzom
o MR W 5 iz
e Lheay @419 .
MF
= & H] | Suesacouy L940 D spl ayPort/ T29 A Connect or
= SoT- 563 FERR- 120- OHM 3A =
T29 A HV EN 2 |G
o4 63 35 [T 1 L_PP3V3RHV_SW DPAPVR UF LYY Y L PP3V3RHV_SW DPAPWR .
Note: Bl eeder active when KN WDTH=o. 38 M 0603 mm:h'ggiiavg:g 36 W Gircuit threshold range: 2.877-2.941V (2.903V noninal)
) Sheac) VOLTAGE-T5
4 DPAPWRSW HV_DET i's s 09400 1| vaTAETSY 405
o 03 s [[Ey—T29 A BIAS C9490 HI GH and T29_A_HV_EN 0. 01UF —— D VO DTRUE O, 1UF
0. 1UF is LOW 1 T GND DPACONN 11 || 2 GND_VOI D=TRUE
_’| 2 prés M N LI NE W DTH=0 38 MV | | (Both C's)
3
Lo Vatrhesoy 0020 M o 9470 | |.
SR = - = T20 Dir DP Dir CRITI CAL DP Dir T29 Dir 3" o a70r | 235, v, L_T290PA M. C P<0> ame
201 T29_D2R C P<0> = - I\/Dg %90 - @2 T29DPA M__P<0> 9471 1 :‘“" 201 T29DPA M._C N<O> am s 7
71 63 b b
_ A T29DPA M. N<O>
o o0, 1. 2m 7 o5 o129 D2R C N<O> - - = Kel-Krs - - 120 0.a70F | B Y,
1R9490 @D VOl D=TRUE @D VOl D=TRUE T29: X0
51 R9494* 'R9495 / 9406 406
Hoow 155% § 1K RO403 @O vaD-TRE 0. 1UF Ro4l
M
1/ 20w 1/ 20w GND_VOI D=TRUE 2 1 GND DPACONN 7 1 2 G\ND DPA7 R1 2
LANAA— G DPACON 8 g gl PR VL v
T29 A BIAS R . 2 2 N N_LINE W DTH=0.38 W OCONFI GL M._LANEOP O VoL Tacesoy 10w 120w
VOLTAGE=3. 3V SI GNAL_MODEL=EMPTY SI GNAL_MODEL=EMPTY 1/52W5w \h;ICETINA(EE(E::ay DTH=0.20 MV - O CONFI G2 M__LANEON O i s;( i?v 2»{;
201 O G\D G\DO 1
S 10 9 - = T29DPA M__P<1> am e
71 63, T29DPA_M._P<3> - OM-_LANE3P M__LANE1P O = o T29DPA M. N<1>
o 122 A BILAS DPRPL n 53<EE T29DPA M. N<3> —— - ii OM._LANE3N  M_LANEINO ;1 - - CBD 52 7
o (129 A BI AS D2RNL T29: Unused 6 O G\ND GND O 15 T29: LSX_R2P/ P2R (P/ N)
J_ O AUX_CHP M._LANE2P O e
CRITI CAL 1 ;2 O AUX_CHN M._LANE2N O~
1 1 L9498 - O DP_PWR RETURN O =
R9498 R9499 SI GNAL_MODEL=EMPTY 650NH- 5% 0. 430VA- 0. 0520HM — GN\D_VOl D=TRUE
22Ke 222K (VYo _oovaome N____sHED Pins (Both € )
S| GNAL_ MODEL=EMPTY 1/ 20W :4/:20\/»/ } 9472 N II 2 29DPA M. C Pe2
0603 T. <2>
SI GNAL_MODEL=T29PI N _ q 20% 4V 1 63 71
a0 va DTRIE ? 2 "o va o-true D9498 NNE SI GNAL_MDDEL=EMPTY RERRE ¥ . . T20DPA M. P<2> 0.4z 11 R T29DPA M_C Ne<2> @@ o 71
e (oom—T29 D2R C P<1> BARG0- 02LRH TSP 2T 21 T29DPA D2R1_AUXCH P <= G bl . T2ODPA M. N<2> €473 - H e
Pl
" o> oo 129 2R C Nel> D9499 X ) 71 T29DPA D2R1L_AUXCH N - P - - 0. 47UF B
BAR90- 02LRH ‘| >|—'mm,7 CRI TI CAL R9402 T29: TX_ 1 D VOl TR
CRI TI CAL L9499 4 = o
GND_VQl D=TRUE 650NH- 5% 0. 430MA- 0. 0520HM i ,  T29DPA HPD R L9408 R9473
1 GNAL, NODEL = T29P1 N aaat FERR- 120- OHM 3A 470K
. 2 5%
(Both L's) 0603 GWb_VOl D=TRUE 20w R9401 G\D_DPACONN 19 LYY Y L2 ) 220w
M
71 s3Ery—DP A EXT _AUXCH P SI GNAL_MODEL=EMPTY 201 12 M NCRECCW BTres: 36 0603 , 201
o5 E—DP A BXT AUXCH N e WA S : : voTeseY
M NREGCW DTH-0. 20 1A1 rew R9408 L
VOLTAGE
Co498 * 1 C9499 201 AN 2 470k R's for ESD protection
30%5.‘__ — :;EPF 9402 * 1 C9401 5% on AC- coupl ed signals.
50V, , Sov 0. 01UF —/— 0. 01UF 1/ 20W A
CERM CERM 10% —T— 10% M =
02 05 o, , 5oV 201
SR SR
05 05
o3 (O—1290PA HPD ISYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201(
o3 (O} T29DPA CONFI G1_RC DP Source nust pull N TILE
down HPD input with R9441 Di Spl ayPOft/T29 A Connect or
o (OOq—T29DPA CONFI G2 RC o 100K ! o
greater than or equal oW RGO
A A to 100K (DPv1.1a). e Appl e Inc 051-8871
R9452 R9451 9494 1 C9495 220 P . o
15!)(:/' %!)n/l 330550 p— ?'?%OPF Si nk HPD range: S 2 5 0
Yo e o2 2l Hgh: 2.0 - 5.0V = NOTI CE OF PROPRI ETARY PROPERTY:
201 . covP
: bow 0 - 0.8V BEHERTMAL IR IEELS L |\
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 94 OF 109
—_ 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 64 O 74
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CRITI CAL
Q@706
FDC538APZ_SBIVS001

PPBUS SO LCDBKLT FET

MOSFET FDC638APZ
CHANNEL. P-TYPE
RDS(ON 43 nChm @. 5V
LOADI NG 0.65 A (EDP)

PPBUS SW LCDBKLT PVR

8 65

F9700
3AVP- 32V- 467

: z PPBUS SO_LCDBKLT FUSED al

M N_LINE W DTH=0. 4
M N_NEGKC W DTH=0. 25 mm
VOLTAGE=12. 6V

Li

M N_LINE WDTH=0. 4
M N_NEGC W DTH=0. 25 mm

VOLTAGE=12. 6V

THERE |'S A SENSE RESI STOR BETVEEN
PPBUS_SW LCDBKLT_PWR

AND PPBUS_SW BKL

ON THE SENSCR PAGE

*C9797 AND C9799 SHOULD BE PLACED I N T-BONE FOR ACOUSTI CS

*PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE.

*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T

BOTTOM ‘R9788 o782 *
301K R p— N 7 _=PP5V_S0 BKL PLACE_NEAR=L9701. 2: 3mm
§ Vzow e CRI Tl CAL CRI Tl CAL
w L9701
o D9701
15UH 2. 8A S0 123
e s _=PPBUS SW BKL LYY YL PPBUS SW LCDBKLT PVR SW 1 N 2 o CENEATELRTOL Ao ST . PPVOUT_SW LCDBKLT o
CRITT CAC M N LI NE_W DTH=0. 5 MM LT M N LI NE_W DTH=0. 5 MM
1 N PI MBOS3T- SM M N_NECK_W DTH=0. 375 MV CRI TI CAL CRITICAL M N_NECK_W DTH=0. 375 MV
'R9789 C91703L-‘2: %‘917&;3 yormacEssoy RB160M 60G 1 C9796 1 9797 1 cg799  VoTAGSSOV
10% 10% DI DT=TRUE 220PF —— 10UF 10UF
25V 25V 0% —— 10% 0%
X5R 2 2 XxsR 2 50V 2 50V 2 50V
805 402 X7R- CERM X5R X5R
PLACE_NEAR=L9701. 1: 3mm PLACE_NEAR=L9701. 1: 3mm 1210-1 1210-1
PLACE_NEAR=D9701. 2: Stm
PLACE_NEAR=D9701. 2: 3nm
T PLACE_NEAR=U9701. D1: 5Smm PLACE_NEAR=U9701. D1: 3mm
C9710 * 109714
1UF ——
10% ——
b XV9720
6031 EY
PPVOUT SW LCDBKLT £B 1 2
; _=PP3V3 SO BKL VDDI O VOLTAGE=50V 56
M N LINE W DTHE0. 1 MV PLACE_NEAR=C9797. 1: Stm
o [Tyl KT v PLACE_NEAR=U9701. C4: 4mm M NNECK_W DTH=0. 1 M
Cc9711 ¢
0. 1UF ——
Ejgv T
X5R 2
201
25 [TR)—BKLT PLT BST L
3 a 3
VDDl O VLDO VI N
w701
25- BUMP- M CRO
BKL_VSYNC R D2 | vsyi W ol Bl
SYNC ;\7? - BKLT: PRCD
BKL FLTR [ =
R&Z7;11 FILTER 8 R90717
1 Z 30K 5 BKL | SET 8 [|seT  W© B2 PLACE_NEARFLO70L. ES: 10nm 1 2 LED RETURN 1 oo ¢ e
A ® W LTRE WOTTED S A W N-LTRE W BTH-0 &
© -—=12C BKL 1 sa 1120w BKL FSET 8 |pser & M N_NECK_W DTH=0. 20 nm S M NNECK_W DTH=0. 20 m
201 eorrom - MST
RO757 BKL_SCL D | sal ROD
N K oUT1| B BKL | SENL BKLT: P
. =12C BKL 1 SDA 1 2 201 BKL SDA > | spa
ouT2| > BKL | SEN2 R9718
Addr: 0x58(W)/0x59(Rd) 5% A4
1/ 20W BKL PWM PWM QuT3|_ S BKL | SEN3 PLACE_NEAR=U9701. D5: 10nm 0
it - LAAN A LED RETURN 2 oD ¢ 52
201 1 /Vv\/Z L BKL_EN A3 | EN ouT4| B3 BKL | SEN4 M N_LI NE_W DTH=0. 5 _nm 5o M N_LI NE_W DTH=0. 5_nm
s s _PPBUS SW LCDBKLT PVR RO731 ouTs| B2 BKL_ | SENS M NNEGCWBTHEC. 20 mm yrgw M INEGCWDTHEO. 20 mm
1 TP BKL FAULT <= | FAULT BOTTOM MF-LF
2?&}( RO715 IPLACE_SI DE=BOTTOM ouTe| _EL BKL | SEN6 402
1/ 20W 100K =z BKLT: PRCD
e n 0
R9704 201 120w I R9719
. LoD BKLT PV LA 330, 201 g g 28 PLACE_NEAR=US701. C5: 10mm 0,  LED RETURN 3 o
™ M N_LINE_W OTFe0. 5 nm M N_LINE_W DTH=0. 5 _mm o>
150w F 9. 62kHY T - M NNECK_W DTH=0. 20 m e M N_NEGK_W BTH=0. 20" fm
3 1.C9704 = pwmes. 8 B 22 sorrow MELF
201 —L— 33pF see| spec for others 402
5 5%, | _LED=20. 3mA BKLT: PRCD
- 1 1 1
Sor ¢ R9755  RO716 RO714 R9720
1 10K 90. 9K 18.2K PLACE_NEAR=U9701. E3: 10mm A0 . LED RETURN 4 o
= 1 20w 1/ 20W 1/ 20W PLACEMENT_NOTE=Keep away from noise nodes(E4, Al| A2,| B1, B2 pins) MN.LINE WDTH=0.5 nm M N_LI NE_W DTH=0. 5_nm oD
'3 XW710 M N_NECK_W DTH=0. 20 mm 1/5]"/sﬂw M N_NECK_W DTH=0. 20 mm
o201 201, 2201
sM BOTTOM NKB;F
GND BKL SGND D N
M N_LINE_W DTH=0. 4 W BKLT: PRCD
M N_NECK_W DTH=0. 2 W
VeV L R9721
| _LED=369/ Ri set PLACE_NEAR-LS701, E2: 10mm 1,\/3/\/2 LED RETURN 5 o =
= M N_LI NE_W DTH=0. 5_nm M N_LI NE_W DTH=0. 5 _nm
( EEPROM shoul d set EN_I _RES=1) M N_NECK_W DTH=0. 20 nm e M N_NECK_W DTH=0. 20 nm
BOTTOM ML
BKLT: PRCD
R9722
PLACE_NEAR=U9701. EL: 10mm 0
- 1 > LED RETURN 6
W N LTRE W BTFED & NV e worreo. 5 oD -
M N_NECK_W DTH=0. 20 mm 1/5;/snw M N_NECK_W DTH=0. 20 mm
BOTTOM ML
I Tl B TI
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI CAL OM OPTI ON — ] ST TEEERT
1030198 3 RES, TH N FLIM 1/ 16W 10,2 GHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current IP!!& TMItE . .
) LCD Backl i ght Driver
10350198 3 RES, TH N FLIM 1/ 16W 10,2 GHM 0. 1, 0402, SM Ro720, 9721, FO722 BKLT: ENG measur ement on LED strings. r—
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CPU Signal Constraints

CPU Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
cPU_s0S . =50_0HM SE =50_0HM SE =50_0HM SE =50_0HM SE =STANDARD I
cPU_55S . =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM SE =STANDARD =STANDARD

cPU_27Pas . =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7ML 7ML
CPU_XDP_BPM Top, BOTTOM 100 ML 100 ML 100 ML 100 ML =STANDARD =STANDARD
CPU_XDP_BPM . =CPU_50S =CPU_50S =cPU_50S =CPU_50S =CPU_50S =CPU_50S

NOTE: CPU_XDP_BPM physi cal constraint is to prevent routing on outer |ayers

NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 mil spacing without specifying a target inpedance
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG ve G SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG v GHr
cPU_AGTL . =STANDARD 2 cPU_AGTL Top, BOTTOM =2x_DI ELECTRI C
cPU_BM L . 8 ML 2
cPu_covp . 20 ML 2
cPuI TR . =2:1_SPACI NG 2
CPU_VCCSENSE . 25 ML 2

Mpst CPU signal's with inpedance requirements are 50-ohm singl e- ended

Some signals require 27.4-ohm singl e-ended i npedance.

SOURCE: Huron River SFF DG (DG 438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7

PCl - Expr ess

SOURCE: Huron River SFF DG (DG 438297_v1.0), Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
PCI E_85D . =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF o
CLK_PCI E_90D. . =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF =90_0HM. DI FF ‘
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
PCIE . =3X_DI ELECTRI C 2 PCIE Top, BOTTAM =4X_Dl ELECTRI C
ak_PCE . 20 ML 2

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
oD _s2n PCI E_85D PO E DM _S2N_P<3: 0>
O—DM_s2n PCIE_85D PO E DM _S2N _N<3: 0>
O—DM s PCl E_85D PClE DM _N2S P<3: 0>
oM s PCl E_85D PClE DM _N2S N<3: 0>
O—EDL_DATA PCIE_85D PCIE EDI _DATA P<7: 0>
CO—EDL_DATA PCIE_85D PO E FDI _DATA N<7: 0>
[ CPU 50S CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI L SYNC<1. . 0>
D CPU 50S CPU_AGTL EDI _| NT
O—CRU PECl CcPU 508 PO E CPU_PECI
O—BMse CPU 50S CPU_AGTL PM _SYNC
CO—BMVEM PURGD CPU 50S CPU_AGTL PM_MEM PWRGD
[ CPU 50S CcPU I TP XDP_DBRESET_L
D CPU 50S cPy | TP XDP_CPU PRDY_ L
[ CPU 50S cPU | TP XDP_CPU PREQ L
oD CPU 50S CPU_AGTL PM EXT TS L<0>
[ CPU 50S CPU_AGTL PM EXT TS L<1>
CO—CRU SM RCOWP CPU 27PAS CPU_CONP CPU_SM RCOVP<0>
CO—CRU SM RCOWP CPU 27PAS CPU_COVP CPU_SM _RCOVP<1>
O—CRU SM RCOWP CPY 27PAS CPU_CONP CPU_SM RCOVP<2>
= CcPU 508 cPy I TP CPU CFG<11. . 0>
O CPU CATERR | CPU 50S CPU_AGITL CPU CATERR L
[ CPU_50S CPU_AGITL CPU_VCCI O_SEL
O —CPU_PROCHOT_| CPU 50S CPU_AGTL CPU_PROCHOT L
CO—CRU PURED CPU 50S CPU_AGTL CPU_PWRGD
O PMIHRMIRIP_| CPU 50S CPU 8M | PM THRMIRI P_L
O—DM_aKioom K PCOE 90D| QK PAE DM _CLK100M CPU P
O—DM_aKioom K PCOE 90D| QK PAE DM _CLK100M CPU N
CO—DPLL_REE_CIKI20M CIK PCIE 90D| AK PCIE DPLL_REF_CLKP
[CO—DBLL_REE_QLK120M CK PCIE 90D | QK POE DPLL_REF_CLKN
O LIPCRL G K100M K PCOE 90D| QK PAE | TPCPU_C1 K100M P
O—LIBCRU O K100M K PCOE 90D| QK PAE | TPCPU_Cl KI00M N
[CO—LIPCPL G K100M CK PCIE 90D | QK POE | TPXDP_CLK100M P
O LIPCRL G K100M CIK PCIE 90D | QK POE | TPXDP_CLK100M N
[O—LIPCPL G K100M CK PCIE 90D | QK POE XDP_CPU_CILK100M P
O LIPCRL G K100M CK PCIE 90D | QK POE XDP_CPU _CILK100M N
o CPY 27PAS CPU_CONP EDP_COVP
[ CPY 27PAS CPU_COVP CPU_PEG COWVP
CO—XD2 1Dl CPU 50S cPy I TP XDP_CPU_TDI
[O—XD_1D0 CcPU 508 cPy I TP XDP_CPU_TDO
O—X2_ IS CcPU 50S cPy I TP XDP_CPU_TMS
[CO—XDR_TCK CcPU 508 cPy I TP XDP_CPU TCK
>_TRST_| CPU 50S cPy I TP XDP_CPU TRST L
O XDP_BEM L CPU XDP_BPM | CPU | TP XDP_BPM L<7..0>
O XD EPM R | CPU 50S cPy I TP CPU CFG<15. . 12>
O —tesacoest 1) CPU 50S cPy I TP XDP_CPURST_L
CO—CPU VCCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
[O—CPU VCCAXG SENSE CPY 27PAS cpy veesense | CPU_VCCSENSE N
[O—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCI OSENSE_P
[O—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCI OSENSE_N
[O—CPU VCCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE P
O —CRU VOCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE N
O CPU VAL SENSE CPU 27PAS cpy veesense | CPU_VDDQ SENSE_P
[CO—CPU VAL SENSE CPU 27PAS cpy veesense | CPU SENSE_N
CO—CPU VAL SENSE CPU_27P4S cpy veesense | CPU AXG VALSENSE P
[CO—CPU VAL SENSE CPU 27P4S CPU_VCCSENSE | VALSENSE N
[CO—CPU VAL SENSE CPU_27P4S cpy veesense | CPU VCC VALSENSE P
CO—CPU VAL SENSE CPU_27P4S cpy veesense | CPU VCC VALSENSE N
CPU_SVI DAL ERT._| CPU_50S CPU_COVP CPU_VI DALERT_L
CPU_SVI DSCI K CPU_50S CPU_CQVP CPU_VI DSCLK
[CO—CcPusvipsamr CPU_50S cPU_cavp CPU_VI DSOUT
[ PCl E_85D PClE PEG R2D P<15.. 0>
= PCl E_85D PClE PEG R2D N<15.. 0>
[ PCl E_85D PClE PEG R2D C P<15. . 0>
[ PCl E_85D PClE PEG R2D C N<15.. 0>
[ PCIE_85D PCIE PEG D2R P<15. . 0>
[ PCl E_85D PClE PEG D2R N<15.. 0>
[ PCl E_85D PClE PEG D2R C P<15. . 0>
= PCl E_85D PClE PEG D2R C N<15. . 0>

10 41 56

10 19 23

CPU_VCCSA_VI D<0>
12 56 CPU_VCCSA_VI D<1>

9

12 56
12 56

12 56

SYNC_DATE=04/ 06/ 201
— —

Istc VASTER=CONSTRAI NTS

CPU Constraints
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Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
VEM 375 . =37_0H SE =37_oH SE =37_0H SE =37_or SE =STANDARD I
MEM 40S . =40_0HM SE =40_0rM SE =40_0HM SE =40_0HM SE =STANDARD =STANDARD
MEM 555 . =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM SE =STANDARD =STANDARD
MEM 72D . =72_0HM.DI FF =72_0HMLDI FF =72_0MM.DI FF =72_0HM.DI FF =72_0HM.DI FF =72_0HM.DI FF )
MEM 505 Top, BOTTOM Y =50_0HM SE =50_0HM SE =50_0HM SE =STANDARD =STANDARD
MEM 85D Top, BOTTOM Y =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF )
MEM 505 | SL3, 1'SL4, 1 SL9, 1 SL10) Y =50_0HM SE =50_0HM SE =50_0HM SE =STANDARD =STANDARD
MEM 85D | SL3, 1'SL4, 1 SL9, 1 SL10) Y =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF )

Menory to Power Spaci ng
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI mﬁRULEﬁSET
MEM_CLK MEM_PVR - NEM,ZP\IR’ o
Spaci ng Rule Sets vem T Ve PR . ———
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—{T o MEM_CVD MEM_PVR - NEM,ZP\IR’ i
MEM_CLK2CLK - 0.6 MV ? NEM_DATA MEM_PVR - NEMisz; o
MEM_CTRL2CTRL - 0.2 M ? MEM_DQS MEM_PVR - NEM,ZP\IR’ :
v aupecTrL - 0.2 ,
VeM_ cvpzaD . 0.2 » Menmory to GND Spaci ng
MEM_ DATAZDATA . 0.14 M 2 NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET
MEM_DQS2DQS - 0.4 MV ? MEM_CLK oo - NEM,ZG\D’ T
MEM_MEM2OTHERMEM - 0.4 M ? MEM_CTRL oo - NEM,ZG\D’ o
NEM_2PVWR - =PVWR_P2MV ? MEM_CVD oo - NEM,ZG\D’ i
MEM_2GND - =GND_PZMVI ? MEM DATA o - NEM,zm)’ i
MEM_20THER - 0.6 M1 ? MEM_DQS el - NEM,zG\DF o

Menory Bus Spaci ng Group Assignnents

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
Ve Lk vEn Lk - wwaeax VLo Ve Lk - VM AEROTHERE
vEn Lk Ve crL - T —— e Ve crL - vemarecrm
Ve Lk e - T —— e e - wwaman
v aLk VEN DATA - p—— e aw VEN DATA - [p——
Ve Lk Ve s - T —— e Ve s - [E—

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
e e e . [Ie— e oara e i . I—
Ve crL Ve crL - ——— VEN AT Ve crL - I—
e e e oo . p— e oara e oo . I—
Ve crL VEN T - Ns— VEML DATA vEM DATA . ——
e e . . [Ie— e oara . . I—

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
e ocs Ve Lk . VM AEROTHEREM Ve Lk - - wooner
vEm oS vem crr . p—— Ve TR - - ewzorer
vem ocs Ve o - Ve AEROTHEREM Ve - - wewzorer
Vv oS VEN DATA - VEM NERZOTHERVEM VEN DATA - - wewzorer
v ocs vem ocs - oo Ve s - - econer

Need to support MEM *-style wildcards!

DDR3:

Sandybri dge SFF 2C when routed on Type-3 (Through hol e) should fol | ow r PGA gui del i nes

per Huron River SFF DG revl.0 (#438297)

DQS intra-pair matching should be within 0.127nm no inter-pair matching requirement

DQ to DQS matching per byte |ane should be within 0.127mm
DQS to clock matching should be within [CLK-63.5m] and [CLK+38. 1nm]

CLK intra-pair matching should be within 0.127nm inter-pair natching shoul d

be within 0.0508mm

CONTRCL signal's should be matched within [CLK-2.54m] to [CLK+0.0mm of CLK pairs

A/ BA/CVD signal s shoul d be matched within [CLK-12.7m] to [CLK+12.7nm] of CLK pairs A/BA/CMD signals to each other should match within 5. 08nm

DQ DQS/ A/ BA/ cnd signal spacing is 4x dielectric, CLK is 5x dielectric

Maxi mum | ength of any signal fromdie pad to SCDIMM pad is 119.83nm from procesor ball to SOOI MV pad is 88.9nm

SOURCE: Huron River Platform DG Rev 1.01 (#436735), Section 2.5

ELECTRI CAL_CONSTRAI NT_SET Prvs AL senci G

O MEMA QK NEM 72D MEM O K MEM A CLK P<5..0>
o MMA QK NEM 72D MEM O K MEM A CLK N<5. . 0>
O MEMA CIR MEM 55S MEM CTRI MEM A_CKE<3. . 0>
O MEMA CIR MEM 55S MEM CTRI MEM A _CS L<3..0>
O MEMA CIRI MEM 55S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 55S MEM CNVD MEM A_A<15.. 0>
o MEMA D MEM 55S MEM_CMVD MEM A _BA<2..0>
Do MEMA QD MEM 55S MEM_CMVD MEM A _RAS L

o MEMA QD MEM 55S MEM_CMVD MEM A _CAS L

o MEMA D MEM 55S MEM_CMVD MEM A VE L

O MEM A DQ BYTEQ MEM 50S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTE] MEM 50S MEM DATA MEM A_DQx<15. . 8>
O MEM A DQ BYTE2 MEM 50S MEM DATA MEM A _DQ<23. . 16>
O MEM A _DQ BYTES MEM 50S MEM DATA MEM A _DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32>
O MEM A _DQ BYTES MEM 50S MEM DATA MEM A _DQ<47. . 40>
O MEM A _DQ BYTEG MEM 50S MEM _DATA NMVEM A _DQ<55. . 48>
O MEM A DQ BYTEZ MEM 50S NMEM DATA NMVEM A DQ<63. . 56>
CoO—MEMLA_DQS0 MEM 85D VEM DS MVEM A DQS P<0>
CoO—MEMLA_DQSO MEM 85D VEM DS NVEM A _DQOS N<O>
O MEM A _DOSI MEM 85D MEM DQS. MEM A DQS_P<1>
O MEM A _DOSI MEM 85D MEM DCS NVEM A DOS N<1>
O MEMA DQS2 MEM 85D VEM DS NVEM A _DQOS P<2>
O MEM A D2 MEM 85D VEM DS NMVEM A_DQS_N<2>
CoO—MEMLA_DQS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMLA_DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEM A DOsa MEM 85D VEM DS MVEM A_DQS_P<4>
O MEMA D4 MEM 85D MEM DQS. MEM A_DOS_N<4>
o MEMLA_DOSS MEM 85D VEM DS MEM A DQS P<5>
CoO—MEMLA_DQSS MEM 85D VEM DS MEM A DQS N<5>
CoO—MEMLA_DOS6 MEM 85D VEM DS MEM A DQS P<6>
CoO—MEMA DXS6 MEM 85D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 85D MEM DQS. MEM A _DQS_P<7>
O MEMA DQS7 MEM 85D VEM DS NVEM A _DOS N<7>
O MEMEB aK NEM 72D MEM O K MEM B_CLK P<5.. 0>
OO MMBE K MEM 72D MEM O K NMEM B_CLK N<5. . 0>
O MEME CIR MEM 55S MEM CTRI MEM B_CKE<3. . 0>
O MEME CIR MEM 55S MEM CTRI MEM B_CS L<3..0>
O MEME CIR MEM 55S MEM CTRI MEM B_ODT<3. . 0>
O MEME QD MEM 55S MEM_CMVD MEM B_A<15. . 0>
o MEMEB QD MEM 55S MEM_CNVD MEM B_BA<2. . 0>
O MEMEB QD MEM 55S MEM_CNVD MEM B_RAS L

OO MEME QD MEM 55S MEM_CMVD MEM B_CAS L

o MEME QD MEM 55S MEM_CMVD MEM B_WE L

O MEM B DQ BYTEQ MEM 50S MEM DATA MEM B_DQ<7. . 0>
CO—MEM B DQ BYTF1 MEM 50S MEM DATA MVEM B_DQ<15. . 8>
O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16>
O MEM B DQ BYTES MEM 50S MEM DATA MEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 50S MEM DATA MEM B_DQ<39. . 32>
O MEM B DQ BYTER MEM 50S MEM DATA MEM B_DQ<47. . 40>
O MEM B_DQ BYTEG MEM 50S MEM _DATA NMVEM B_DQ<55. . 48>
O MEM B DQ BYTEZ MEM 50S MEM DATA MVEM B _DQ<63. . 56>
CoO—MEMLB_DQSO MEM 85D VEM DS VEM B_DQS P<0>
CoO—MEMLB_DQSO MEM 85D VEM DS NVEM B_DQOS N<O>
O MEM B DXSI MEM 85D VEM DS VEM B_DQS_P<1>
O MEM B DCS MEM 85D VEM DS NVEM B_DOS N<1>
O MM B D2 MEM 85D MEM DQS MEM B_DQS_P<2>
O MEM B D2 MEM 85D VEM DS NVEM B_DQOS N<2>
CoO—MEMLB_DOS3 MEM 85D VEM DS MEM B _DQS P<3>
CoO—MEMB_DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MM B D4 MEM 85D MEM DQS. MEM B_DQS_P<4>
O MEM B D4 MEM 85D MEM DQS MEM B_DQS _N<4>
CO—MEMB DQSS MEM 85D VEM DS MEM B_DQS P<5>
CoO—MEMLB_DQSS MEM 85D VEM DS MEM B _DQS N<5>
O MEMB_DOS6 MEM 85D VEM DS MEM B _DQS P<6>
CoO—MEMLB_DOS6 MEM 85D MEM DS MEM B DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS. MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D MEM DQS. MEM B_DOS N<7>
[ MEM PR PP1V5_S3RS0

[ MEM PVR PP1V5_S3

[ MEM PVWR PPOV75_S3_NMEM VREFCA A
[ MEM PR PPOV75_S3_NMEM VREFDQ A 7 26 25 30 a1

8 11 27 28 32

8 11 27 28 32

8 11 27 28 32

8 11 27 28 32

8 11 27 28 32

8 11 27 28 32

11 27 28 32

11 27 28 32

11 27 28 32

11 27 28 32

11 27

11 27

11 27

11 27

11 28

11 28

11 28

11 28

11 27

11 27

11 27

11 27

11 27

11 27

11 27

11 27

11 28

11 28

11 28

11 28

11 28

11 28

11 28

11 28

8 11 29 30 32

8 11 29 30 32

8 11 29 30 32

8 11 29 30 32

8 11 29 30 32

8 11 29 30 32

11 29 30 32

11 29 30 32

11 29 30 32

11 29 30 32

11 29

11 29

11 29

11 29

11 30

11 30

11 30

11 30

11 29

11 29

11 29

11 29

11 29

11 29

11 29

11 29

11 30

11 30

11 30

11 30

11 30

11 30

11 30

11 30

67

67

27 28 29 30 31
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8

7

6

Digital

Vi deo Si gnal

Constraints

PHYS| CAL_RULE_SET

LAYER

ALLON ROUTE
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

©oP_85D

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

LVDS_90D.

=90_0HM. DI FF =90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

NET_TVPE

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

DI SPLAYPORT

=3x_DI ELECTRI C

DI SPLAYPORT

Top, BOTTOM

=4x_DI ELECTRI C

Lvos

=3x_DI ELECTRI C

Lvos

Top, BOTTOM

=4x_DI ELECTRI C

LVDS intra-pair matching should be 5 mils

Di spl ayPort/ TMDS intra-pair matching should be 5 ps

Pairs should be within 100 mils of clock |ength

Inter-pair matching should be within 150 ps

DisplayPort AUX CH intra-pair matching should be 5 ps

No relationship to other signals

Max |ength of LVDS/ DisplayPort/TMDS traces: 12 inches
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4

SATA Interface Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE

ON LAYERD 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

SATA_90D

=90_0HM. DI FF =90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

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

SATA

=4x_DI ELECTRI C 2

SATA

Top, BOTTOM

=3x_DI ELECTRI C

SATA | cOMP

8 ML 2

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.1

USB 2.0 Interface Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
PCH_USE_RBI AS =sTANDARD 8 ML 8 ML =sTANDARD =STANDARD =sTANDARD

USB_85D

=85_0HM.DI FF =85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

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

uss

=2x_DI ELECTRI C 2

uss

Top, BOTTOM

=4x_DI ELECTRI C

SOURCE: Cal pel | a Platform Design Guide for Ibex Peak M (DG 398905-398905_v1.5),

Section 3.8

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine

oM DP_85D pispiayPorT | DP 1G M P<3. . 0>
DM DP_85D pisplAaYPoRT | DP 1 G ML N<3. . 0>
[CO—DR_EXTA AUXCH DP_85D pspiaypert [ DP 1G AUX CH P
CO—DB_EXTA AUXCH DP_85D DisplAyPorT [ DP_ 1 G AUX_CH N
LS 1GAAK LVDS 90D LVDS LVDS IG A CLK P
LS 1GAaK LVDS 90D LVDS LVDS |G A CLK N
CO—LVDS 1G A DATA LVDS 90D LVDS LVDS | G A DATA P<2..0>
O—L\VDS 1G A DATA LVDS 90D LVDS LVDS | G A DATA N<2..0>
= LVDS_90D LVDS LVDS | G A DATA P<3>
[ LVDS_90D LVDS LVDS | G A DATA N<3>
D LVDS_90D LVDS LVDS | G B _DATA P<3..0>
[ LVDS_90D LVDS LVDS | G B _DATA N<3..0>
[ LVDS 90D LVDS LVDS 1G B CLK P

= LVDS 90D LVDS LVDS 1G B CLK N

[ SATA_90D SATA SATA_HDD R2D C P
[ SATA_90D SATA SATA HDD R2D C N
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D P
[CO—SATA_HDD R2D SATA_ 90D SATA SATA _HDD R2D N
[CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R P

O SATA_HDD 2R SATA_90D SATA SATA HDD D2R N

[ SATA_ 90D SATA SATA HDD D2R C P
[ SATA_90D SATA SATA HDD D2R C N
[ SATA_90D SATA SATA_ODD R2D C P
[ SATA_90D SATA SATA ODD R2D C N
[CO—SATA DD R2D SATA_90D SATA SATA _ODD R2D P
[CO—SATA_ODD R2D SATA_90D SATA SATA_ODD R2D N
[CO—SATA DD 2R SATA_90D SATA SATA _ODD D2R P
[CO—SATA DD 2R SATA_90D SATA SATA _ODD D2R N

D SATA_90D SATA SATA HDD R2D RC P
[ SATA_90D SATA SATA HDD R2D RC N
[ SATA_90D SATA SATA HDD D2R RC P
[ SATA_90D SATA SATA HDD D2R RC N
O PO SATA L COWP SATA_| COVP. PCH _SATAI COVP

O UsB HUB1 UP USB_85D USB. USB HUB1_UP_P

= USB_85D USB. USB HUB1_UP_N
CO—UsB HUR2 P USB_85D USB. USB HUB2_UP_P

[ USB_85D USB. USB HUB2_UP_N

O USB EXTA USB_85D USB USB_EXTA P
CO—USB_EXTA USB_85D USB. USB _EXTA N

O UsB EXTB USB_85D USB USB_EXTB_P

[ USB_85D USB USB_EXTB_N
CO—USB_EXIC USB_85D USB USB_EXTC P

[ USB_85D USB USB_EXTC N

CO—USB EXTD USB_85D USB USB_EXTD P

D USB_85D USB USB_EXTD_N

CO—USB EXID USB_85D USB. USB T29A P

[ USB_85D USB. USB T29A N

D USB_85D USB T29_A RSVD P

o USB_85D USB T29 A RSVD N
[CO—USB_CAVERA USB_85D USB. USB_CAMERA P

[ USB 85D USB USB_CANMERA N

O USB CAMERA USB_85D USB. USB _CAMERA CONN P
[ USB_85D USB USB_CAMERA _CONN_N
CO—UsB BT USB_85D USB USB BT P

CD—USBBT USB_85D USB USB BT_N

[O—USB TPAD USB_85D USB. USB _TPAD P

= USB_85D USB USB_TPAD N

CO—UsB IR USB_85D USB USB_IR P

D USB_85D USB USB IR N
[CO—USB_SDCARD USB_85D USB. USB_SDCARD P

[ USB_85D USB USB_SDCARD N

O USB_BRCRYPT USB_85D USB. USB_BRCRYPT_P

[ USB_85D USB USB_BRCRYPT_N
O—BCH USRB RBIAS PCH USB_RBI AY PCH USB RBI AS
CO—PCHDIEEQK UNUSED | QK POIE 90D| QK PAE PCl E_ CLK100M PCH P
[O—PCH DIEEQK UNUSED | QK POIE 90D| QK PAE PCl E_ CLK100M PCH N
= K PCOE 90D| QK PAE ESB _CLK133M PCH P
[ K PCOE 90D| QK PAE ESB _CLK133M PCH N
CO—BCH DI FEC K UNUSE K PCOE 90D| QK PAE PCH CLK96M DOT_P
CO—BCH DI FEC K UNUSE K PCOE 90D| QK PAE PCH CLK96M DOT_N
[CO—BCH DI EEQLK_UNUSE] K PCOE 90D| QK PAE PCH CLK100M SATA P
CO—BCH DI FEC K UNUSE K PCOE 90D| QK PAE PCH CLK100M SATA N
[ CcPU 508 QK POE PCH CLK14P3M REFCLK
O—LBC aKaim CPU 50S AKPOE PCH CLK33M PCl | N
CO—GEX QK DPIISS K PCOE 90D| QK PAE GFX CLK120M DPLLSS P
O GEX QK DPIISS K PCOE 90D| QK PAE GFX CLK120M DPLLSS N

16 37

16 37

6 37

6 37

16 37

16 37

6 37

6 37

8 16

8 16

8 16

8 16

18 24

18 24

18 24

18 24

24 38

24 38

6 24 39

6 24 39

8 24

8 24

8 63

8 63

6 18 39

6 18 39

8 24

8 24

16 25

16 25

16 25

16 25

16 25

16 25

16 25

16 25
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8 7 6 5 4 3 2 1

LPC Bus Constraints PCH Net Properties _ )
PHYSI CAL_RULE_SET LAYER ALLOWN ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z" reTTYeE Chl ps Et '\bt Pr Oper t res
ON LAYER? i ELECTRI CAL_CONSTRAI NT_SET | msica sencino e
Lrc_s0s - =s0_crv se =s0_crv se =s0_crv se =s0_crv se ~sTANDARD =sTANDARD ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
- LPC AD<3..0> 16 a0 a2
K e sos . “so_amse “so_amse “so_amse ~so_amse ~sTANDARD ~sTANDARD = : z((::ﬁzAM:J : E;:zg: : S; L PC FRAME L : 1: AZ - o2 EIAM DP_85D DI SPI AYPORT g Egﬁ & g E:g . 8z 863
[ LPC_RESET | LPC 50S LpC LPC RESET L 2 [ DE_850 DI SPLAYPOR P EXTA M B3 65 563
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT 3 N N | m— DE_850 DI SPLAYPCRT — &3
i A O—LPC aKaam QK IPC50S | QK IPC LPC ClL K33M SMC R 18 25 [ DP_85D pspraypert | DPEXTA M._N<3. . 0> .
Lpc . 6 ML > O—LBC aKaam K IPC50S | AKIPC LPC CLK33M SMC 25 40 CO—DB_EXTA AUXCH DP_85D DisplAYPorT | DPEXTA _AUXCH C P s 63
o—LPC aKaam K I1PC50S | AKIPC LPC CLK33M LPCPLUS 6 25 42 [O—DR_EXTA AUXCH DP_85D pispLayport | DPEXTA AUXCH C N s 63
ot . oM ’ D DP_85D DisPLAYPORT | DPEXTA AUXCH P s
[O—SMBUS_PCH QK SMB_50S SMB SMBUS_PCH CLK 16 43 > DP_EXTA_AUXCH N
SOURCE: Cal pella Platform Design Guide for Ibex Peak M (DG 398905-398905_v1.5), Section 3.15 50s S\ S'\BLJS PO" DATA 16 as : I_)Piﬂgl') DI SPLAYPORT 63
O SMAUS PCH DATA .S . 20S oy SML_PCH 0 CLK o2 iNr M DP_85D pisplayport | DP INT_M._C P<3..0> 62
SMBus I nterface Constraints === oM SML_PCH O DATA o CO—P_INT_M DP_85D pDispLayporr | DP_INT_M._C N<3..0> o
— (L0 +-SMB_50S SMB e 43 DP_I NT_M._P<3..0>
ALLOW ROUTE SML_PCH 1 _CLK = DP_85D Dl SPI AYPORT .. o 62
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 - 11 ¢ i[\/ﬂ750§ SMB. SM_ PO—| l MTA 16 43 D Db 850 Dl SPL AYPORT u:’ I N]- M_ ’\K3 | o> 5 6
SMB_s0S . =50_ar SE =50_aH SE =50_ar SE =50_ar SE —sTANDARD oo = —SMES0S S o [ DP_85D DisPLAYPORT | DP INT_M._F P<3..0> o 62
O HPABIT AK HDA 50S HDA HDA BI T_CLK 6 16 39 [ DP_85D pisplayport | DP INT_M._F_N<3. . 0> s 62
= [ HDA_50S HDA HDA BIT CLK R 16 [CO—DR_LNI_AUXCH DP_85D pispLayporr | DP_INT _AUX CH C P o 62
SPACING_RULE_SET LAYER LINETOLINE SPACING | v& Gﬂ _ Co—HDA_SYNC HDA 50S HDA HDA_SYNC 6 16 39 CO—DB_LNI_AUXCH DP_85D pisplAYPorT | DP_ I NT_AUX_CH C N 6 62
e . =2x_01 ELECTRI C - [ HDA 50S HDA HDA_SYNC R 16 fa— DP_85D pispLayport | DP I NT_AUX CH P s 62
O HDARST | HDA 50S HDA HDA RST R L 16 D DP_85D DisPLAYPORT | DP I NT_AUX CH N 062
o HDA_50S HDA HDA_RST_L 6 16 30 ..
. . HDA_SDI NO HDA_50S HDA HDA SDI NO 5 16 39 | m— PCGLE 85D BAE EC‘ E $§9 RQS C E:3 0> s
HD Audio Interface Constraints = hrene — AUD SDI R = PCILE 85D POE Cl 9 RPD C N<3..0> 44
PHYSI CAL_RULE_SET LAYER ACLONROUTE | i i MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP [o—tDA sbar HDA_50S HDA HDA_SDOUT s 1k [O—_BCLE PEG 2R I ANE3 | PGIE 85D PCLE PCl E T29_D2R P<3> g [—
g [ HDA_50S HDA HDA_SDOUT_R 16 [O—POEPEG 2R LANE2 | POIE 85D POLE PCl E T29 D2R P<2> s 3
e . oo eoamer eoamer oamer - il ort Sl R oo Ay N . PM CLK32K SUSCLK [O—BCLE_PEG 2R L ANE1 PCl E_85D PCIE PCl E T29_D2R P<1> 833
N = == = = = [CO—BCOLE_PEG 2R LANEQ PCl E_85D PCIE PCl E T29_D2R P<0> s 33
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT O—SBLaK SPI _55S SPI SPI_CLK R 16 42 [O—PCLE_PEG 2R LANE3 PO E_85D PO E PCl E T29_ D2R N<3> s 33
= = SPl_55S SPI SPI _CLK a2 [O—BCOLE PEG 2R L ANE? PCl E_85D PCIE PCl E_T29_D2R_N<2> s 33
oA . —2x_DlELECTRI C B
- CoO—SBL_MxI SPI_55S SPI SPI_MOSI _R 16 42 [O—BCLE PEG 2R L ANF1 PCIE_85D PO E PClE _T29_D2R N<1> s 33
SOURCE: Cal pel I a Platform Design Quide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15 [ SPl_55S SP| SPI _MOSI a2 [O—PCLE_PEG 2R LANED PO E_85D PO E PCl E_T29 D2R _N<0O> .
CO—SPLMSO SPl_55S SPI SPI _M SO 16 42 [O—PCLE PEG ReD LANEZ | POIE 85D POLE PCl E T29 R2D P<3> a
SI O Signal Constraints CO—SBL_Cs0 SPI_55S SPI SPI_CSO_R L 16 4z O PCLEPEG RoD IANE? | PGIE 85D POLE PCl E_T29_R2D P<2> a
ALLOW ROUTE e [— SPL_55S SPl SPl_CS0_L a2 [O—PCLE_PEG R2D | ANE1 PCILE 85D POLE PCl E_T29_ R2D P<1> 2
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?:’» Spy 755% spy SPI M_B O—K 42 40 PCl FﬁPFGﬁmnﬁl ANEQ pCl FﬁRED PCLE PC‘ E T29 mD P<o> .
Lk stowsss . =s5_cH SE =s5_cH SE =s5_cH SE =s5_cH SE =STANDARD =STANDARD [ SPI_55S SPI SPI_M.B_MXSI 42 49 [O—PCLE_PEG R2D LANE3 PO E_85D PCOLE PCl E T29_ R2D N<3> a3
[ SPl_55S SPl SPI_M.B_M SO a2 49 O PBOLE_PEG R2D L ANE? PCl E_85D PCIE PCl E T29_R2D N<2> 33
= [ SPl_55S SPl SPIL_MB CS L a2 49 [CO—POLE_PEG R2D LANE] PCl E_85D PCIE PCl E T29_R2D N<1> 33
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT ool E 850 o e PC‘ E ENE‘— mD P D By F7PFG7ROI’77| ANEQ By F78ED POLE PC‘ E T29 mD N<o> -
crreseon . oM ’ l:l: PCLE_85D PCLE PCI E_ENET_R2D N [ PCLE_85D PCLE PCIE T29 D2R C P<3..0> .,
CO—BOLE ENET_R2D PCl E_85D PClE PClE_ENET_R2D C P = PCl E_85D PCIE PClE_T29_D2R C N<3..0>
SPl Interf Constrai nt = oo > x F*ign x £ gg E Emg gg g N [CO—BOLE QLKI00M T29 K PCOE 90D| QK PAE PCl E_ CLK100M T29_ P 16 33
ntertace nstraints _ = E_ENET_[2R o0l Ea:g mi PCI E ENET D2R N CO—BOLE QLKI00M T29 K PCOE 90D| QK PAE PCl E_ CLK100M T29_ N 16 33
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D ) F}-mr) PCLE PC‘ E ENEr mR C P
. “s5_amse o5 _amse o5 amse o5 amse - - D': PCIE 85D POLE PCI E ENET D2R C N C ock Net Properties
S— — BALE 850 BALE PAE AR RID P o2 ELECTRI CAL_CONSTRAI NT_SET -
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ PCl E_85D PO E PClE_AP_R2D N 6 36 — RAINT_ PHYS AL SPAdine
[O—PCLE AP R2D PCIE_85D PO E PCLE AP R2D C P 16 36 [CO—SYSCLK O K32K RTC QK SIONS5S| QK SILON SYSCLK_CLK32K _RTC 1625 [p—
s - amL »
= PCl E_85D PO E PClE_AP_R2D C N 16 36 s
[O—BCLE_AP_2R PCILE_85D PO E PCIE AP D2R P ¢ 1o 36 CO—SYSAK G K25M SB QK 25M 555 | OIK _25M SYSCLK_CLK25M SB 6 25
PCIE AP D2R N " ClK 25M 555 | A K 25M SYSCLK_CLK25M SB_R 16
= BG B850 BAE oo = A K 25M 555 | QK _25M SYSCLK_CLK25M ENET
i PCIE 85D PCLE PCIE FWR2D P ] ClK 25M 555 | CLK 25M SYSCLK_CLK25M ENET_R
[ PCl E_85D PCE PClE FW R2D N [O—SYSQLK (L K25M 129 ClK 25M 5558 | A K 25M SYSCLK_CLK25M T29 25 a3
CO—BPOE EWRD PCIE_85D PO E PO E FWR2D C P = QLK 25M 558 | QLK 25M SYSCLK_CLK25M T29_R a3
[ PCl E_85D PClE PCILE FWR2D C N
Di spl ayPort Signal Constraints CO—BCLE_EW 2R PCIE_85D PQLE PCl E FW D2R P
il [ PCl E_85D PO E PGl E FW D2R N
PHYSI CAL_RULE_SET LAYER &LE’Q’YE%JTE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP = PCI E 85D PCE PCIE FWD2R C P
[ PCl E_85D PCE PCl E FW D2R C N
oe 85D - -as_am o FE -as_am o FE -as_am o FE -as_am o FE -a5_amLD1 FE -as_ampn FE
[O—BOLE AP 2R PCl E_85D PClE CONN PCI E AP_D2R P
[ PCIE_85D PO E CONN_PCI E_AP_D2R N
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 bl FﬁAPﬁR’D bl F78§D PCLE CO\IN PO E AP R2D P
o SPLAYPGRT . “ox piELECTRIC B o SPLAYPGRT o, BOTTOM —ax_DiELECTRIC . = PCLE 85D PCLE CONN PCl E AP_R2D N
) ) i K PCE 90D| GK PAE PEG CLK100M P 5 16
PCl - Express Signal Constraints [ AK PAE 90D| A K POE PEG CLK100M N s 16
ALLON ROUTE = CO—BOLE CGLKI00M ENET K PCOE 90D| QK POE PCl E_ CLK100M ENET_P
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?:’» D a KﬁP(‘J FﬁqOD a KﬁP(‘J E PC‘ E O—KlOOM ENEr N
P E_85D . =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF O M2 _PE1_REEAK K PCOE 90D| QK PAE PCl E_CLK100M AP_P s 16 36
- [ K PCE 90D| GK PAE PCl E CLK100M AP_N 6 16 36
aK_pa e 900 - 90_aror P 90_aroi P 90_aroi P 90_aror P 90_aror P 90_aroi P = e pe2 pEEa K QK PaF son| Gk paE POl E_CLK100M FW P
I _ = K PCOE 90D| QK PAE PCl E_CLK100M FW N
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [ K PCE 90D| GK PAE PCl E CLKIO0OM EXCARD P, i
- [ ClK PCIE 90D| CLK PQIE PCl E CLK100M EXCARD N 4 4 _——
POE . =3X_DI ELECTRI C 2 POE ToP, BOTTOM =4X_DI ELECTRI C 2 = = =
[ CPU 27P4S CPU_COVP. PCH VSS_NCTF<1> R
orrr . o ’ =t CPU_27PAS cPU_cave PCH VSS_NCTF<2> .
[ CPU 27P4S CPU_COVP. PCH VSS_NCTF<5>
System Cl ock Signal Constraints = CPU 27P4S CPU_COVP TP_PCH VSS NCTF<7>
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’GA;Z" D CP[L? PAS (Bl Lm PO_' VSS F<9> ° e
- ON LAYER? i [ CPU 27P4S CPU_COVP PCH VSS_NCTF<9> s 6o
aLk_sLowsss . =55_cHm SE =55_cHM SE =55_cHm SE =55_cHM SE ~STANDARD ~STANDARD [ CPU 27P4S CPU COVP PCH VSS NCTF<11> s
N = [ CPU 27P4S CPU_COVP. PCH VSS_NCTF<12> .
aK_zsmsss =55_crv se =55_crv se =55_crvse =55_crv se ~sTANDARD ~sTANDARD = Pl 27pas CPU_cove PCH VSS NCTFE<15> .
— [— CPU_27PAS CPU_COVP PCH VSS NCTF<17> s
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [ CPU 27PAS CPU_COVP PCH VSS NCTF<19> 6
[— CPY 27PAS CPU_COVP PCH VSS NCTF<21> s
oS . il ’ _ = CPU 27pP4S Py cavp PCH VSS NCTF<22> WW — SIS
ak zsm . =5x_D1 ELECTRI C - NOTE: 25Miz system cl ocks very sensitive to noise. [ CPY 27PAS CPU_COVP PCH VSS NCTF<25> N .
[ CPU 27P4S CPU_COVP. PCH VSS_NCTF<27> . PCH Constraints ..,.,, S—
[ CPU 27P4S CPU_COVP. PCH VSS_NCTF<29> 6 ey
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CAESAR |V (Ethernet) Constraints

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

SOURCE: Broadcom 5764- DS04- RDS Page 38

SPACI NG_RULE_SET LAYER

LI NE- TO- LI NE SPACI NG WEI GHT

ENET_CR_DATA B

am L

CAESAR | V ( Et her net

PHY) Constraints

ON LAYER? DI FFPAI R NECK GAP
ENET_508 - =50_0r SE =50_0r SE =50_0rM SE =50_0r SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
ENET_3x . =3:1_SPACI NG 2

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | 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

SOURCE: Broadcom 5764- DS04- RDS Page 38

FireWre Interface Constraints

ON_LAYER?
ENET_100D . =100_CHV DI FF =100_CHV DI FF =100_CHV DI FF =100_CHV DI FF =100_CHV DI FF =100_CHV DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT
ENET_MDI . 0.6 MM 2

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
Fw 1100 . =110_cHM 0l FF -110_cvLol FF =110_cHM 0l FF =110_cHM 0l FF =110_cHM 0l FF =110_cHM 0l FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
FwTe . =3:1_sPACI NG »

Et hernet Net Properties

ELECTRI CAL_CONSTRAI NT_SET —— senci G

[ ENET_50S. ENET_3X BCV6764_CLK25M XTALI
[ ENET_50S. ENET_3X BCV6764_CLK25M XTALO
[ ENET_50S. ENET_3X ENET_RESET_L
CO—ENEL VD ENET_100D ENET_MDI ENET_MDI _P<3. . 0>
[ ENET_100D ENET_MDI ENET_MDI _N<3. . 0>
CD—CRDATA ENET_50S ENET_CR DATA | ENET_CR DATA<7.. 0>
CD—CRDATA ENET_50S ENET_cR DATA | ENET_CR CMD
O—CRAK ENET_50S ENET_CR DATA | ENET_CR CLK
CD—CRDATA ENET_50S. ENET_CR DATA | SDCONN_DATA<7. . 0>
CD—CRDATA ENET_50S ENET_CR DATA | SDCONN_CVD
D—CROK ENET_50S ENET_CR DATA | SDCONN_CL K
FireWre Net Properties

ELECTRI CAL_CONSTRAI NT_SET Prvs AL . senciG

ED—EWE0_TPA EW 110D EW TP FW PO_TPA P
CD—EWe0_TPA EW 110D EW TP FW PO_TPA N
ED—EW.P0_TPE EW 110D EW TP FW PO_TPB_P
CD—EW.e0_TPE EW 110D EW TP FW PO_TPB_N
CD—EWe1 TPA EW 110D EW TP FWP1 _TPA P
CD—EWe1 TPA EW 110D EW TP FW P1_TPA N
CD—EWe1 TR EW 110D EW TP FWP1 _TPB P
CD—EWe1_TeR EW 110D EW TP FWP1_TPB_N

Port 2 Not Used

Istc VASTER=CONSTRAI NTS
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Di spl ayPort

Si gnal

Constraints

NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page.

T29 | 2C Signal

Constraints

PHYS| CAL_RULE_SET

LAYER

ALONBHTE | M NIMUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

T29_12C 555

=55_OHM_SE =55_OHM_SE

=55_OHM SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

T29_12C

=2x_DI ELECTRI C 2

T29 SPI Signal Constraints

PHYS| CAL_RULE_SET

LAYER

ALONBHTE | M NIMUM LINE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

T29_SPI_55S

=55_OHM SE =55_OHM_SE

=55_OHM SE

=55_OHM SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

T29_SPI

=2x_DI ELECTRI C 2

DP/ T29 Connect or

Si gnal Constraints

PHYS| CAL_RULE_SET

LAYER

ALONBHTE | M NIMUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

T290P_80D

=80_CHM DI FF =80_CHM DI FF

=80_OHM.DI FF

=80_OHM.DI FF

=80_0HM.DI FF

=80_0HM.DI FF

T290P_100D

=100_CHV DI FF =100_CHV DI FF

=100_CHV DI FF

=100_CHV DI FF

=100_CHV DI FF

=100_CHv DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPACI NG_RULE_SET

LAYER LI NE- TO- LI NE SPACI NG

T290P

=5x_DI ELECTRI C 2

T290P

Top, BOTTAM

=7x_DI ELECTRI C

SOURCE: Bill Cornelius's T29 Routing Notes

| C Net Properties

T29

Properties

T29/ DP Net

T29 Net Pr operties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ DP_85D DISPLAYPORT | DP.T29SNKO_M._C P<3. . 0>
= DP_85D DISPLAYPORT | DP.T29SNKO_M._C N<3. . 0>
CD—DR_T29SNKO M DP_85D DisPLAYPORT | DP.T29SNKO_M._P<3. . 0>
DP_T29SNKO M DP_85D pispLayporT | DP_T29SNKO_ M. N<3. . 0>
= DP_85D DI SPLAYPORT | DP_T29SNKO_AUXCH C P
= DP_85D DL SPLAYPORT | DP.T29SNKO_AUXCH C N
DP_T29SNKQ_AUXCH DP_85D pispLAYPORT | DP_T29SNKO_AUXCH P
DP_T29SNKQ_AUXCH DP_85D pispLAYPORT | DP_T29SNKO _AUXCH N
= DP_85D pDspiayport | DPT29SNK1 M. C P<3. . 0>
[ DP_85D DISPLAYPORT | DP.T29SNK1_M._C N<3. . 0>
DP_T29SNK1 M DP_85D pispLayporT | DP_T29SNK1 M. P<3. . 0>
DP_T29SNK1_M DP_85D DiSPLAYPORT | DP.T29SNK1 _M.__N<3. . 0>
[ DP_85D DiSPLAYPORT | DP.T29SNK1 _AUXCH C P
[ DP_85D DI SPLAYPORT | DP_T29SNK1_AUXCH C N
DP_T29SNK1_AUXCH DP_85D pispLAYPORT | DP_T29SNK1 AUXCH P
DP_T29SNK1_AUXCH DP_85D pispLAYPoRT | DP_T29SNK1 AUXCH N
[ T29 12C 558 | T29 12C 12C T29_SCL
[ T29 12C 558 | T29 12C 12C T29_ SDA
D I29.SPL_aK T29 SPI_55S | T29 SpI T29_SPI _CLK
E—I29_SPL_MXI T29 SPI 535S | T29 SpI T29_SPI _MOSI
D129 SPL_MSO T29 SPI _55S | T29 SpI T29_SPI _M SO
D29 SPL_CS | 129 SPI_55S | T29_Spl T29_SPI _CS L
= T29DP_80D T29DP T29 R2D C P<3..0>
= T29DP_80D T290P T29 R2D C N<3..0>
[ T29DP_80D T29DP T29_D2R P<3..0>
= T29DP_80D T290P T29 D2R N<3..0>
29 R T29DP 80D T29DP T29 R2D P<0>
Eo—I29_ R0 T29DP_80D T290P T29_R2D N<O>
D129 ReD T29DP 80D T290P T29 R2D P<1>
129 RoD1 T29DP 80D T29DP T29 R2D N<1>
[ T29DP_80D T290P T29 R2D C F_P<1..0>
[ T29DP_80D T29DP T29 RPD C F_N<1.. 0>
o129 2RO T29DP 80D T290P T29 D2R _C P<0>
D129 2RO T29DP_80D. T290P T29_D2R _C N<O>
D129 2RI T29DP 80D T290P T29 D2R C P<1>
D129 2RI T29DP_80D T290P T29_D2R C N<i1>
[ T29DP 80D T29DP T29DPA D2R1_AUXCH P
=D T29DP 80D T29DP T29DPA D2R1_AUXCH N
[ T29DP_80D T29DP DP_SDRVA M._C P<3..0>
[ T29DP_80D T290P DP_SDRVA M._C N<3. . 0>
[ T29DP_80D T29DP DP_SDRVA M._R P<3..0>
=D T29DP_80D T290P DP_SDRVA M._R N<3..0>
ED—DP_SDRVA M_EVEN T29DP 80D T29DP DP_SDRVA _M._P<0>
ED—DP_SDRVA_M_EVEN T29DP 80D T29DP DP_SDRVA_M._N<0>
DD SDRVA M_OD T29DP 80D T29DP DP_SDRVA M._P<1>
CD—DP_SDRVA M _CDD T29DP 80D T20DP DP_SDRVA M._N<1>
ED—DP_SDRVA M _EVEN T29DP_80D T290P DP_SDRVA M._P<2>
DB _SDRVA M _EVEN T29DP 80D T20DP DP_SDRVA M._N<2>
CD—DBSDRVA MDD T29DP 80D T290P DP_SDRVA_M__P<3>
CD—DB_SDRVA MDD T29DP 80D T20DP DP_SDRVA M._N<3>
CD—DP_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_AUXCH P
ED—DP_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_AUXCH N
[ T29DP 80D T290P DP_SDRVA AUXCH C P
[ T29DP 80D T29DP DP_SDRVA AUXCH C N
T29DPA M _CDD T29DPA M._P<1>
C—I290PA M QDD T29DPA M._N<1>
[Z»—I290PA M QDD T29DPA M._P<3>
C—I290PA M QDD T29DPA_M__N<3>
[ T29DP_80D T290P T29DPA_M._P<3..0>
[ T29DP_80D T29DP T29DPA M._N<3. . 0>
flecrs S T29DP 80D T29DP T29DPA M._C P<3..0>
T29DP_80D T290P T29DPA M._C N<3.. 0>
DDA EXT_AUXCH T29DP 80D T29DP DP_A EXT_AUXCH P
DDA EXT_AUXCH T29DP 80D T29DP DP_A EXT_AUXCH N

33 43

33 43

63 64

63 64

63 64

63 64

63 64

63 64

63 64

63 64

63 64

63 64
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w

M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

M

SMC SMBus Net Properties

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL ) sPACi NG
L SNC A_S3_ | SMB_50S SMB SMBUS _SMC A _S3_S
L SNC A_S3_ | SMB_50S SMB SMBUS _SMC A _S3_S
L SVC B SO | SMB_50S SMB SMBUS _SMC B _S0_S
L SMC B SO |svgs0s  fswve | B
L SMVC 0_S0_ | SMB_50S SMB SMBUS _SMC 0_S0_S

| SMB_ 508 SVB SMBUS _SMC 0_SO_Sl

| sve s0s ME SMBUS_SMC BSA_SDA
| SMB_ 508 SMB SMBUS SMC MGMT_SCL
| SMB_ 508 SMB SMBUS _SMC_MGMT_SDA

SMBus Charger Net Pr

operties

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

SPACI NG

CO—CHR Csl 1TOl DI EEPAIR CHGR CSI _P
[ 1TOl DI EEPAIR CHGR CsSl _N
CO—CHER CSO 1TOl DI EEPAIR CHGR CSO P
D 1TOl DI EEPAIR CHGR CSO N

SYNC_DATE=04/ 06/ 201
— —

Isvm ASTER=CONSTRA NTS
SMC Constraints

d} Appl e I nc.
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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 K21/ K78 Specific Net Properties K21/ K78 Specific Net Properties
sense_17an_sss . 1 oEreAR -ss_oma s -ss_oma s -ss_oma s 1 oereAR I ELECTRI CAL_CONSTRAI NT_SET | e e ELECTRI CAL_CONSTRAI NT_SET | e ' -
e FNET 100D [ FNFTaoonN— | ENETCONN _P<3. . 0>
THERM 1TC1_55S - =1 1_01 FRPAIR =55_crv se “ss_anse 55_crse 1 1_p1 FRPAIR patcliiiel] DD ENET 1000 Ep— ENETCONN N<3._. 0>
D FFPAI R . 11D FFPAIR S1:1_DiFFPAIR 101D FFPAIR 101D FFPAIR [ SATA_ 90D SATA SATA ODD D2R UF P
[ SATA_90D SATA SATA_ODD _D2R _UF_N
_ = SATA00 -, Zﬂﬁ E% gg EDR\/DEVE QHCU Z > _PCLE ClKiooM AP QK PO E 0| K PQE PCl E_CLK100M AP_CONN_P
SPACI NG_RULE_SET LAYER LI NE- TO-LI NE SPACI NG we G NET_SPACI NG_TYPE1 | NET_SPACING TYPE2 | AREATYPE | SPACI NG RULESET [ SATA_90D SATA SATA _HDD R2D RDRVR I N P | m— (LK PAE 90D QK PAE PQ E CLKIOOM AP CONN N
— - SATA_80 sa SATA_HDD_R2D_RDRVR_[ N_N = LIOL DR CHOR CSl R P =
sense . 2 1_sPAci NG » cPuce a0 : P | m— [A_90D LA, 1TO1_DI EEPAI CHGR CSI_R N 5
= 0D SATA_90D SATA SATA HDD D2R RDRVR I N P | m— —= CHGR CSO R P
e E 21 sPac G , P vecsEnsE i . co-pmt = SATA_90D SATA SATA HDD D2R RDRVR I N N | —c ATCL_DI EFPAL IR SO RN 4 52
B SATA_20D SATA SATA_HDD R2D _RDRVR QUT P [ IO DI EERAI 15 2
o : e ’ SATA 0D SaTA SATA_HDD_R2D_RDRVR_OUT_N [ LSB_850 Lsa UsSB2 EXTA MIXED P -
= = s USB_85D USB USB2_EXTA MUXED N o
[ —SENSE_DIFEPAIR THERM 1TOL 559 THERM CPUTHVMSNS D2_P P s USR_85D USB USB2 LT1_ P .
I [ THERM 1TOL_555 THERM CPUTHVBNS D2 N 6 [O—umex USB_85D USE USB2_LT1_N a8
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT _ ED—CRU THERMD THERM 1TOL 559 THERM CPU_THERMD P o 46
N = NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET 0 THERM 1TQl_559 THERM CPU _THERMD N 9 a6
ST = mee ’ === [O—SENSE DI EEPAIR THERM 1TOL 559 THERM T29_THERMD P P
S e b . o D THERM 1TOQ1_555 THERM T29_THERVMD N 6
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [O—SENSE_DIFEPAIR THERM 1TOL 559 THERM T29 M.BBOT_THMSNS P 26 [ USB 85D USB CONN_USB2 BT P
=== ] THERM 1TOL_555 THERM T29 M.BBOT_ THVSNS N 1 i USB 85D USB CONN_USB2 BT N
@0 . ~sTanDARD P NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET = - LSe 85D Lsh USB LT2 P
akraE a0 . oo [CO—SENSE_DIFEPAIR SENSE_1TOl 559 SENSE I SNS_HS COVPUTI NG N s = USE_85D USB USB LT2_N
— [ SENSE_1TOl_559 SENSE | SNS_HS COVPUTI NG P b
PaE ao . an_P2mn ~ T [ DP_85D DI SPLA! r DP |G AUX CH C P
[O—SENSE_DIFEPALR SENSE_1TOl_559 SENSE I SNS_HS OTHER N O 85D DP 1 G AUX CH G N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—fr _ sata @0 . R QF'\BF71 Tl 7R§C SENSE I SNS |_|S O]-HER P C DL SPLA T
ano_P2mn . 0.20 1000 S [O—SENSE DI EEPAIR SENSE_1TO1_559 SENSE CPUVCCI OS0_CS_N 44 s8 Do—sekaur DI EFPAI R AUDI O SPKRAMP_L_P_QOUT
= e bl . o - SENSE_1TO1 559 SENSE CPUVCCI OS0_CS P a4 58 O>—skr aur DILEEPAIR AUDLO SPKRAMP_L_N_OUT
i . oz oo S SPKRAMP_SUB_P_QOUT
crraE S8poven . e [CO—SENSE_DIFEPAIR SENSE_1TQI_559 SENSE CPUL MWP_I SNS1_P 10 56 57 o> Suie Ul DLEEPALR ALDIQ
I N = = SENSE 1TOn 55d SEnsE CPUI MWP_1 SNS1 N sk ar DI EEPAL R AUDI O SPKRAMP_SUB_N_OUT
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET ST Se_PoNER e = S rroALR cEnoE 170l eodl on CPUI WP | SNS2_ P e sk aur DI EEPAI R AUDI O SPKRAMP_R P_QUT 6 50 51
. - X T uss sB_POVER . YR P2 O—SEEE QFg71TOI7‘§‘§C QFE CPU WP 1 SNS2 N sk aur DI EEPAI R AUDLO SPKRAMP_R N _OUT —
- ———— = DI EEPALR SENSE_1TQ1_559 SENSE CPU MWP_| SNS1G P 2D DUFF 1TQL_DLEEPALR_ALDIO SSMeSLS _SUB N
e oo a0 a0 ram [O—SENSE p— w5 O AU DIFF 1TOL_DIEEPALH _AUDIO SSMR315_SUB_P
[ SENSE_1TO1_559 SENSE CPUI WP_| SNS1G N s 57 — AUD DL EF SSMR315 L N
NEm TR ao ano_pamm CO—SENSE_DIFEPAIR SENSE 1TO1 559 SENSE CPU MWP_ISUM R P s = LD 1TOL_DI EEPAI ALDLO
S = cEnSE 1Tl s5d S CPU MVP_ | SUM R N CD—AWDDFF 17Ol DIEEPAIH  AUDIO SSMe315_L_P
Ve DaTA a0 ao_powm == = ENSE_1TOL_S55 SPNSE “ AUD_Di FF 1TOl DIEEPAIR  AUDIO SSMP315_R N
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET [CO—SENSE_DIFEPALR SENSE 1TOl 559 SENSE CPUI WP_| SUMG R P s = =
= - — - — - - = SENSE 1TOn 559 SEnse CcPU MVP | SUMG R N DAL DEE 1TO1_DI EEPAI AUDLQ SSMP315_R P
i g corem Lves @0 . 02w = L LroALRm NS 170l eed am CPU MVP | SNS P “ AW DI FE 17Ol DIEEPAIR  AUDIQ AUD L2 _N R
[ QFE—WO]—%C QFE CPULM/P L SNS N CD—AWD DIEE 1TOl_DIEEPAIH  AUDIO AUD LR _P_R
ALLON ROUTE S D SENSE_DI EEPAI R SENSE_1TOl_555 SENSE VCCSASO_CS_P s Co— AL DIFE ATOL DIEFPAIR. ALDIQ AUD LOL N R
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 = QFNSF71TOI ~oed SENSE VOCSASO CS N CD—AR DEE 1TOl DI EEPAI AUDI O AUD LOL P R
S = = = AUD DI FE 1TOI_DIFFPAIR  AUDI O AUD L2 N L
VEML40S . 0.09 M 400 ML CO—SENSE DI EEPAIR SENSE_1TO1_559 SENSE CPU WP_| SUMG P 56 57 = = AD L2 P L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE SENSE 1TO1_559 SENSE CPUI WP_I SUMG N 56 57 —ADDFF 1TOL DLEERAI ALDLO SPK NL P
Em720 - 0.00 Wt 00 ML ’ ED—SENSE_DI EEPAI R SENSE_1TO1 559 SENSE I SNS CPU N Co—ADLDEE 1TOL DI EEPALERAUDIO SPK SAM INCN
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K90i Board- Specific Spacing & Physical Constraints
BOARD LAYERS BOARD AREAS BARCPM | OEREFRR
TOP, 1SL2, I SL3, | SL4, | SL5, | SL6, | SL7, | SL8, | SL9, | SL10, | SL11, BOTTOM NO_TYPE, BGA M 15.5.1

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ﬂ' » NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI l\GﬁRULEisE.T
DEFAULT - Y =50_0HM SE =50_0HM SE 10 M 0 M ow DEFAULT * 0.1 M 2 - - BGA BGA PIMM
STANDARD * Y =DEFAULT =DEFAULT 10 MV =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MVEM_CLK * BGA BGA_P2MM

N BGA_P1MM * =DEFAULT 2 CLK_PCI E * BGA BGA_P2MM

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP BGA_P2MM . —DEFAULT > e CLK_SLow . BGA BGAiF’ZWH -
50_OHM SE TOP, BOTTOM Y 0.110 MV 0.090 MV
50_OHM SE * Y 0.090 MM 0.090 MM =STANDARD =STANDARD :STANDAFD SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr »

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP 1. 5:1_SPACING ) 0.15 vv ? - 2X DIELECTRI C ) 0.140 M ? -

40 o oE [—— v 0,170 W 0,170 W === 2: 1_SPACI NG * 0.2 W ? _ 3X_DI ELECTRI C * 0.210 MM ? »

40_OHM SE  |isia,15t4,1509, 15019 Y 0.140 MM 0.140 MM =STANDARD =STANDARD =STANDARD 251 sPAanG . 0.25 W ? _ AX D ELECTR C . 0280 M ? _

40O oE N " = = = = —— 3:1_SPACI NG * 0.3 WM ? » 5X_Di ELECTRI C * 0.350 MM ? »

4: 1_SPACI NG * 0.4 W ? 7X_Dl ELECTRI C * 0.490 MM ?

PHYSI CAL_RULE_SET LAYER ALLOW ROUTE | 1 i UM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FEPAI R PRI MARY GAP | DI FFPAI R NECK GAP.

37_CHM SE ToP, BOTTOM Y 0.195 W 0.1 W =

37_OHM.SE  |isia,15t4,1509, 15019 Y 0.160 MV 0.1 MM =STANDARD =STANDARD =STANDARD

37_OHM SE * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP
27P4_OHM SE | TOP, BOTTOM Y 0.310 MM 0.2 M o
27P4_OHM_SE * Y 0.250 MM 0.2 W =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP

55_OHM SE ToP, BOTTOM Y 0.090 MM 0.090 MM o
55_OHM SE * Y 0.076 MV 0.076 MV =STANDARD =STANDARD =STANDARD

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP
72_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_Di FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 W
72_OHM DI FF I'SL3, 1 SL10 Y 0.135 MM 0.135 MM 0.130 MV 0.130 MM
72_OHM DI FF 1SL4, 1 SL9 Y 0. 155Mv 0.155 MM 0.130 MV 0.130 MM
72_OHM DI FF TOP, BOTTOM Y 0.165 MV 0.165 MV 0.130 MV 0.130 MM

PHYSI CAL_RULE_SET LAYER &L%E%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP
85_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 85_DI FF_BGA * =85_OHM DI FH  =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
85_CHM.DIFF | ISL3,ISL10 Y 0.095 MM 0.1 W 0.170 W 0.170 W 85_Dl FF_BGA 1SL3, 15L4 Y 0.075 W 0.075 W 0.125 W 0.125 W
85_OHM DI FF 1SL4, 1 SL9 Y 0.115 MM 0.115 MM 0.170 MM 0.170 W 85_DI FF_BGA I'SL9, | SL10 Y 0.075 MM 0.075 MM 0.125 W 0.125 W
85_0OHM DI FF TOP, BOTTOM Y 0.130 MM 0.130 MM 0.195 MM 0. 195 NM’ NOTE: 85_DI FF_BGA is 85-ohns differential inpedance on outer |ayers and 80-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER &LE’Q({R%JT M NIMUM LINE WODTH | 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 &L%E%”E M NIMUM LI NE WOTH | M NIMJM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 90_DI FF_BGA * =90_0HMLDI FF =90_OHM. DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
90_OMMDIFF | 1SL3,15L10 Y 0.089 MM 0.089 MM 0.210 MM 0.210 MM 90_DI FF_BGA 15L3, 1 SL4 Y 0.075 MM 0.075 MM 0.125 MM 0.125 MM
90_CHM DI FF 1SL4, 1 SL9 Y 0.105 MV 0.105 MV 0.210 MM 0.210 MM 90_DI FF_BGA I'SL9, | SL10 Y 0.075 MM 0.075 MM 0.125 W 0.125 MWW
90_0OHM DI FF TOP, BOTTOM Y 0.115 MM 0.115 MM 0.210 MM 0. 210 NM’ NOTE: 90_DI FF_BGA is 90-ohns differential inpedance on outer |ayers and 85-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER &L%R%JT M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’ GAP
100_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_Di FF_BGA * =100_0M DI FF [ =100_OHM DI FF =100_OHM DI FF =100_OHMV DI FF =100_OHMV DI FF =100_CHM DI FF
100_OHM DI FF I'SL3, 1 SL10 Y 0.074 MM 0.074 MM 0.250 MM 0.250 W 100_DI FF_BGA 1SL3, 1SL4 Y 0.075 MM 0.075 MM 0.125 W 0.125 W
100_OHM DI FF 1SL4, 1 SL9 Y 0.085 MV 0.085 MV 0.250 MM 0.250 W 100_DI FF_BGA | ISL9, ISL10 Y 0.075 MM 0.075 MM 0.125 MM 0.125 W
100_OHM DI FF TOP, BOTTOM Y 0.091 MM 0.091 MM 0.200 MV 0. 200 NM’ NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer |ayers and 95-ohnms on inner |ayers.

NOTE: 110_DI FF is 110-ohns differential inpedance on outer |ayers and 105-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP-
110_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAmARﬁ o
110_OHM DI FF I'SL3, I SL10 N 0.070 MM 0.070 MM 0.330 W 0. 330 NM’
110_OHM DI FF ISL4,1SL9 Y 0.071 MM 0.071 MM 0.300 Mvm 0. 300 NM’
110_OHM DI FF TOP, BOTTGM Y 0.077 MM 0.077 MM 0.280 MM 0. 280 NM’

NOTE: These are Intel reconmended inpedances for PEG wunused on K90i .

PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
48_OHM SE TCP, BOTTOM Y 0.120 Mu 0.165 Mv o
48_OHM_SE * Y 0.097 MM 0.090 MM =STANDARD =STANDARD :STANDARﬁ

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-
80_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAmARﬁ
80_OHM DI FF I'SL3, I SL10 Y 0.110 MM 0.110 MM 0.170 MM 0.170 NM’
80_OHM DI FF ISL4,1SL9 Y 0.129 MM 0.129 MM 0.170 MM 0.170 NM’
80_OHM DI FF TOP, BOTTOM Y 0. 145 MM 0.145 WM 0.180 MM 0. 180 NM’
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