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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 1 LABEL, L1 O K99 [ EEEE_DLD2] CRITI CAL EEEE: DLD2
825- 7563 1 LABEL, L1 O K99 [ EEEE_DLDB] 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 NAMVE 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_CINPTS, CPU: 1. 6GZ, EEEE: DLCT, DORS: SAVBUNG 2GB
639-1999 PCBA, MLB, 1. 6GHZ, SA 4GB, K78 K78_CINPTS, CPU: 1. 6GZ, EEEE: DLDG, DORS: SAVBUNG 4GB

D 639-1987 PCBA, MLB, 1. 6GHZ, M 2GB, K78 K78_CMNPTS, CPU: 1. 6GZ, EEEE: DLCP, DORS: M CRON_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_QMNPTS, 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: HYN X_4GB
639-1986 PCBA, MLB, 1. 5GHZ, SA 2GB, K78 K78_CINPTS, CPU: 1. 5GZ, EEEE: DLON, DORS: SAVGUNG 2GB
639-1985 PCBA, MLB, 1. 5GHZ, SA 4GB, K78 K78_CMNPTS, CPU: 1. 5GHZ, EEEE: DLGM DOR3: SAVBUNG 4GB
639-1992 PCBA, LB, 1. 5GHZ, M 2GB, K78 K78_CMNPTS, CPU: 1. 5G-Z, EEEE: DLOW DORG: M GRON_2GB
639-1993 PCBA, MLB, 1. 5GHZ, EL 4GB, K78 K78_CMNPTS, CPU: 1. 5G-Z, EEEE: DLCY, DORG: ELPI DA_4GB
639-1994 PCBA, MLB, 1. 4GHZ, HY 2GB, K78 K78_CMNPTS, CPU: 1. 4GHZ, EEEE: DLDO, DDRS: HYNI X_2GB
639- 1988 PCBA, MLB, 1. 4GHZ, HY 4GB, K78 K78_CMNPTS, CPU: 1. 4GHZ, EEEE: DLOQ DDR3: HYNI X_4GB
639-1997 PCBA, MLB, 1. 4GHZ, SA 2GB, K78 K78_CINPTS, CPU: 1. 4GZ, EEEE: DLDG, DORS: SAVGUNG 2GB
639-1984 PCBA, MLB, 1. 4GHZ, SA 4GB, K78 K78_CINPTS, CPU: 1. 4GZ, EEEE: DLCL, DORS: SAVBUNG 4GB
639- 2000 PCBA, MLB, 1. 4GHZ, M 2GB, K78 K78_CMNPTS, CPU: 1. 4GZ, EEEE: DLDS, DORS: M CRON_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 DEVELOPMENT BOM K78_DEVEL: ENG
607- 8084 CWN PTS, PCBA, M.B, K78 K78_COMVON

C

B

A

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 CMN PTS, PCBA, M.B, K78 CMNPTS CRI TI CAL K78_CWMNPTS
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3

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 Of SNS_ENG Al RPCRTI SNS_ENG, HODI SNS_ENG: LCDBKLTI SNS_ENG

K78_DEVEL: PVT

LPCPLUS, XDP_CONN, XDP_PCH

D K78_DEBUG ENG

DEVEL_BOM SMC_DEBUG_YES, XDP

K78_DEBUG PVT

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

K78_DEBUG PROCD

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_CFQO: 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_CFGD: H, DRAM CFGL: H, DRAM_CFG2: H, DRAM_CFGS: L, DRAM TYPE: ELPI DA 4GB

Progranmabl e Parts

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

335580550 1 EEPROM 32KBI T, 2X3QFN u3690 CRI TI CAL T29ROM BLANK
34170354 1 1C. T29- ROV K78 w3690 CRITI CAL T29ROM PROG
33753997 1 |G, MOU, 328, LPCLL12A, 16KE/ 2KB, HVQENRS w330 CRITI CAL T29MOU BLANK
34170355 1 1C,T29- MoU, K78 330 CRITI CAL T29MOU: PROG
33850895 1 | C, SMC, RENESAS, HBS/ 2117RP, 9WMM TLP, HF U4900 CRI TI CAL SMC_BLANK.

C 1 o o B -
33550809 1 G4 NBIT ST SERIAL DUAL 110 FLASH 956%0. 8 U100 CRITI CAL BOOTROM_BLANK
33550803 1 G4 NBIT ST SERIAL DUAL 110 FLASH 956%0. 8 U100 CRITI CAL BOOTROM_BLANK
34170349 1 ICEF ROM K21 K78 06100 CRITI CAL BOOTROM_PROG

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

B 37150679 37150652 AL NP alt to NP
13850671 13850673 AL Taiyo alt to Mrata
13850679 13850678 AL Mirat 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 i nductor
12850333 12850294 AL sanyo alt to Sanyo/ Frederi ck
33754092 33754100 AL EARLY 1.5GZ CPU SAVPLES
33754093 33754101 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

DI E 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 U1000 CRI TI CAL CPU: 1. 6GHZ
33784100 1 SNB, QAMR, GB, J1, 1.5, 17W 2+2, 1. 1, 4M BGA U1000 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, G, 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 1C, T29, FCBGA, PRQ 8x9MM 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 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FGBA, G- DI E, SAVBUNG 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'C, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1C, 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 1C, 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

[
BOM Confi guration

(ﬁ} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | 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

1927\ g e,

051- 8871
2.5.0

5 OF 109
5 OF 74

8

2 1

WWW . AliSaler.

om




8 4 6 5 4 3 2 1

Functi onal Test Points NC EDP TXP<O. . 3> e _ TP EDP TX P<0..3> .
MAKE_BASE=TRUE =
NC_EDP_TXN<O. . 3> e — TP EDP TX N<O..3> .
J4001: AirPort / BT Connector J5600: Fan Connector VARE_BASE=TRUE -
NC_EDP_AUXP. e — TP EDP AUX P
FUNC_TEST FUNC_TEST ~VRRE_BASE=TRUE =
- IRUE PP3V3 W.AN F (Need 6 TPS) 36 [ — IRUE =PP5V_SO0_FAN 7 a7 NC EDP AUXN TmE — TP EDP AUX N
s TRE WEFEI_EVENT L 36 40 [ IRE FAN _RT_TACH a7 r\N::K E(EIEDALSJETFTI:ENDA —_ CPI MDA
— TP _CPU THER
E AP R2D N FAN RT _PWM = ==
[— IRUE PCl 36 69 [— IRUE a7 MAKE_BASE=TRUE —
f— IRUE PAE AP RRD P 3 69 (Need to add 1 GND TP) NC_CPU_THERVDC me — TP _CPU THERMDC
IRE PCl E_CLK100M AP_N 16 36 69 MAKE. BASE=TRUE =
= e bClE_CLKL0OM AP P Lo o J5700: | PD Fl ex Connect or NC _CPU RSVD<30. . 45> e — TP _CPU RSVD<30. . 45>
I ; MAKE_BASE=TRUE -
FUNC_TEST =
D [— IRUE USB BT P 24 36 68 [ — TRUE SMC PVE S4 WAKE L 40 a1 48 NC _CPU RSVD<8. . 27> TRE — TP _CPU RSVD<8..27>
[— IRUE USB BT N 24 36 68 [— IRUE PP5V_TPAD FI LT . VAKE_BASE=TRUE —
[— IRUE PCIE AP D2R P 16 36 69 [— TRE =PP3V42 G3H TPAD 7 a8
= IRE PCIE AP D2R N 16 36 69 = IRE PP3V3 TPAD CONN i NC PEG R2D CP<15. . 4> e — =PEG R2D C P<15..4> .
fa— IRE PCLE WAKE L 17 36 fa— IRE USB TPAD CONN P a8 73 NAKE_BASE=TRUE — =
e AP RESET CONN L . ot USB TPAD OONN N NC PEG R2D ON<15. . 4> — =PEG R2D C Nk15..4> .
: : 48 73 MAKE_BASE=TRUE -
IRE AP_CLKREQ Q L a6 IRE =12C TPAD_SDA 43 a8 NC_PEG D2RP<15. . 4> e — =PEG D2R P<15..4> .
| m— = =
f— TRE =PP3V3 S3 BT 736 fa—t TRE =12C TPAD SCL 43 48 e Pt Do e
PEG D2RN<15. . 4> — =PEG D2R N<15.. 4>
(Need to add 8 GND TPs) = TRE SMC ONOFF L 40 41 48 DNC PG DeRtelS = G = °
LD
D IRE sMC 40 41 a8 51
J4501: SATA SSD Connect or D IRE SMC TPAD RST L a1 as
FUNC_TEST D T
[ rE PP3V3 SO _HDD R (Need S TPs) (Need to add 5 GO TPs)
TA HDD D2R C P J6900: DC-In Connector
[— IRUE SA 37 68 :
= IRE SATA HDD D2R C N a7 68 FUNC_TEST
TA_HDD R2D N =PP18V5_DCI N CONN
[— IRUE SA 37 68 [ — IRUE 7 51 (Need 4 TPs)
F RE SATA HDD R2D P - = RE =PP5V_S3 LI O CONN 751 (Need 3 TPs) NO TEST I\Iet S S —— T S ——
— TP _PCIE _CLK100M PE4P IRE NC_PClI E_CLK100M PE4P
HDD, TEI a7 (Need to add 5 GND TPs) NAKE_BASE=TRUE
e MG HDD TEMP CTL QONN N 16 _TP_PCIE CLKIOOM PESN = NC PCIE_CLK100M PESN
Need to add 6 GND TPs J6903: Speaker Conn r 1o —[EPOLE CLKLOOM PESE =me MG POLE CLKI00M PESE
( ) P ecto 16 _TP_PCIE CLKIOOM PESN e e=Te NC PO E_CLK100M PEBN
FUNC_TEST TP _PCIE _CLK100M PE6P e STTRE E K100M PE6P
J4700: LI O Connect or o> me SPKRAVP R P_OUT w0 s s e T ETRE S ——
16 _TP_PCIE_CLK100M PE7N — Tme NC PCl E_CLK100M PE7N
FUNC_TEST SPKRAMP R N OUT s0 5173 No_Test =T
e —PP3V42 G3H ONEW RE . [ (Need to add 3 GND TPs) &) TP CRT 1G BLUE e T LG BLUE 16 _TP_PCI E_CLK100M PE7P — IaE NC PCl E_CLK100M PE7P
[ me [T
F IRE =PP3V3 SO AUDI O 73 e — = e eeeme — TP _PSsoc P13 N:,m: NC PSOC P13
— = TP _SATA B D2RN [
— IRE =PP3VBRIVS S0 AUDIO 7 J6950: Battery Connector 17 TP CRT 1 G rED T — 16 e NC SATA B DPRN
MAKE_BASE=TRUE 16 TP SATA B D2RP IRE NC _SATA B _D2RP
C fa— IRE SYS ONEW RE 2 40 FUNC_TEST h VAKE_BASE TR
| m— IRUE SMC BC ACCK 39 40 a1 [— IRE PPVBAT G3H CONN 51 52 (Need 4 TPs) 17 _TP_CRT 1 G DOC OLK — tac NC CRT 1 G DOC OLK 1o IESATAD FRD O o NC SATA B R2D ON
o me =USB_PVR EN w w0 o> e =SMBUS BATT SCL - 17 I cRT 16 poc paTa — TS o ioooc pama e — = P T—
- e v 16 __TP_SATA D D2RN — NC SATA D DRRN
fa— IRE =SMBUS BATT SDA 43 51 - e
[ IRE =12C LI O SDA 20 a3 = RE SYS DETECT L - TP ot 16 revme . e ot 16 v 16 __TIP SATA D 2RP me NC SATA D D2RP
[— IRE =12C L1 O SCL 39 43 (Need to add 4 GND TPs near R r— — MEBaseTRE NG ORT LG veYNG 16 __TP_SATA D R2D CN IRE NC_SATA D R2D_CN
- = = TP_SATA D R2D
— Lk 2C M KEY SCL w9 43 J6950 and 1 for shield) I PASETRE v zﬂ pp— NCSALA D 12D CP
=12C M KEY SDA 16 NC SATA E DRRN
: IRUE 39 43 TP _LVDS |G CTRL_CLK — me NC LVDS 1 G CTRL_CLK
= IRE AUD | PHS SW TCH EN 10 30 J9000: Internal DP Connector TP_LVDS | G CTRL_DATA — WEPRE Lvos 16 orre_pata o TP SATAE 2P bC SATA £ DRRe
fa—t IRE AUD | P_PERI PHERAL DET 16 30 NG TEST b PG LS VB — e mee e C PO LS vae 1 :z SATA E R2D O NC SATA E R2D OV
[— IRE AUD 12C INT L 18 39 [ TRUE PPVOUT SW LCDBKLT 62 65 (Need 2 TPs) T NAKE_BASE=TRUE 16 SATA E R2D CP NC_SATA E R2D CP
AUD GPI O 3 PP3V3 SW LCD 2 1o IE SATAF CofN b sala £ Oemn
[— IRE 39 50 [— IRE 62 (Need TPs) _
ot SPKRAVP | NR N e o | 2C TCON SDA R - 16 _TP_HOA SDINIL = NC HOA SDINL 16 __TP_SATA F D2RP NC SATA F_DoRP
: : TP_HDA _SDI N2 IRE
[— IRUE SPKRAMP_I NR P 39 50 73 [ TRE LED RETURN 6 2 65 16 e e NC :Z Sz N 16 __TP_SATA F R2D ON NC SATA F_R2D ON
[— IRE USB EXTD N 24 39 68 fa—t TRE LED RETURN 5 2 65 16 I NC SDI N3 16 __TP SATA F R2D CP NC_SATA F_R2D CP
F— IRE USB EXTD P 24 39 68 =t e LED RETURN 4 o s
[— TRUE USB CAVERA N 18 39 68 [ IRUE LED RETURN 3 62 65 18 _TP PO PME L NC PO PME L
= TRE USB_CAMERA P 18 39 68 D TRUE LED RETURN 2 62 65 16 _TP_PCI_CLK33M QUTS Lottt NC POL_CLK33M QUTS
s mE HDA_SDOUT 16 39 69 =t mE LED RETURN 1 o2 65 T ImemseRe e P P = TemeE LG POH TPAD
HDA BIT OLK DP_| NT_HPD CONN b PO TRL7 — T b Pon TRLT
[— IRUE 16 39 69 [ — TRUE 62 TP_PCH TP16 T NC PCH TP16
HDA_SDI NO DP_INT_AUX CH C N TP cLine ak — THfemroe
: IRUE 16 39 69 : IRUE 62 69 16 CL| CLI — me NC CLINK CLK T EASESTRUE
= TR USB EXTD_OC L 24 39 [ — TRUE DP INT AUX CH C P 62 69 16 TP_CLINK DATA — fap e NC_CLI NK_DATA 5P TP — e b Pon TRLS
s mE HDA RST L 16 39 69 fa— R DP_INT_ M_F P<0> . » TP CLINK RESET L = emeTe NC CLINK RESET L LEPOH TP =T MO PG TRLS
HDA SYNC DP INT M. F N<O> = MAKE_BASE=TRUE TP _PCH TP13 YWE — NC PCH TP13
| m— IRUE 16 39 09 | m— IRUE 62 09 16 _TP_PCIE CLKI0OM PEBN — e NC PO E_CLK100M PEEN TP _PcH TP12 i NC POH TP12
(Need to add 5 GND TPs) IRUE DP_INT_ M _F P<1> 62 69 —rre— — e
[ — 16 _TP_PCIE_CLK10OM PEBP e NC_PCI E_CLK100M PEBP -
[— IRUE DP INT M_F N<1> 62 69 = WAKE_BASELTRUE
B s RE 12C TOON SCL R . S ke mreeTE NG PCH P10
ronc test - J5715: KB BKLT Connect or TP_PCH TP _ NC PCH TP9
- Need to add 5 GND TPs
e S KBDLED FB as ( ) TP_PCH TP8 e PoH TP
o> m=e KBDLED ANCDE w® TP _PCH TP7 NC PoH TPT
(Need to add 2 GND TPs) M sc Voltages & Control Signals TP_PCH TPG NC_POH TPS
FUNC_TEST TP_PCH TPS NC PoH TPS
PPBUS GBH
rncrest  J6955: HALL EFFECT Connect or Do—=s e S he pa e
=t e PPVI N_SW T29BST 7 TP_PCH TP3 e PoH TP
o— = SMCLID R st PPBUS S5 _HS COMPUTI NG | SNS
[— IRUE =PP3V42 G3H HALL 7 51 = — 7 TP_PCH TP2 NC PCH TP2
= e PPDCI N_G3H ; TP _PCH TPL NC POH TP
f PP3V42 G3H
IRUE. 7
y J5100: LPC+SPI Connect or ot mE PPVRTC G3H ; e POH VSS NCTE<1> 0 CD—== £ ves NOTPslop o
UNC_TEST PCH VSS NCTF<17>
PP5V_S5 == o0
o mE =PP3V3_S5_LPCPLUS 74 | m— IRUE ’ EED—== £ o NCTPe2p & e POH VS NCTF<19> .
= F— IRE PP5V_SUS 7 e PCH VSS NCTF<5> o 1)
s mE =PP5V SO | PCPLUS 7 a2 PP3Va SE = CETD—me PCH VSS NCTE<10> o 6o
s TEE LPC AD<3..0> 16 40 42 6 = e T e POH vSS nCTFe21> .
D TRUE PP3V3 SUS 7 e PCH VSS NCTF<9> 0 >
s IRE SPI_ALT MOSI w2 D e PCH VSS NCTE<25> 0
e SPI_ALT M SO D PP3V3 S3 7 e POH VSS NCTE<1l> o =
= - e PP1V8_SO , T o ves etz [ET>—me  PGivSS NorE<27e .
s RE LPC FRAME L 16 40 42 6 = ey = ° = me  PCH VSS NCTE<20> o
s TRE PM CLKRUN L 17 a0 42 [ m— TRUE i 17 TP_SDVO TVCLKI NN R NC_SDVO TVCLKI NN
[— TRUE PP1V5_S3 7 67 NAKE_BASE-TRUE
s RE SMC TVB 0 a1 a2 PP1VE S3R50 17 TP_SDVO TvaLKI NP e NC_SDVO TvLKI NP
[ IRUE LPCPLUS RESET_L 25 42 [ — 1R Po1vE S0 767 VAKE BASETRUE
SMC TDO : IRUE 7 17 TP_SDVO STALLN : IRE. — NC_SDVO STALLN _
= TRE a0 e ez IRE PP1V05_S0 7 17 TP_SDVO STALLP g T NC SDVO STALLP ° IELVDS LG B ALK LS 1C B QN
[— IRE SMC TRST L a0 42 | — e PPVTTDDR S3 T MKE_BASETRE s TP LVDS 1G B CLKP LVDS 1G B CLKP
7
- TRE SMC_MDL w0 a2 | — 17 TP_SOVO I NTN — e NC_SDVO I NTN TP LVDS 1G BKL_Pwi p— LVDS 1G BKL_Pwi
F— IRE PPOV75_SO_DDRVIT ; E—prvrepremrs =
IRUE SMC TX L 38 40 41 42 17 TP_SDVO I NTP — The NC SDVO | NTP
| m—
IRE PPVCCSA SO_CPU 7 Bl arT=rTs
= . LPC CLK33M LPCPLUS 25 42 6 [ T y—— : Sve BS ALRT L - NC Sve BS ALRT L
IRE SPI ROM USE_M.B | m— IRUE 7 i
A [ — e Pl AT OK 10 42 49 = RE PP15V_T29 7 23 _TP_XDP_PCH CBSEN A<O.. 1> e NC TP_XDP_PCH CBSEN A<O. . 1>
[ a2 = -
[ TRE SPI_ALT CS L = IRUE PP3V3 T29 7 (Need to add 27 GND TPs) 23 _TP_XDP_PCH CBSFN B<0..1> IREPASETRE \C TP XDP_PCH CBSFN B<O.. 1> ISYNC MASTER=(K9O _M.B) SYNC DATE=(02/ 16/ 2010
a2 =
PP1V05_T29 TP_XDPPCH_HOOK2 Yae o™ N TP XDPPOH HOOK2 H
IRE LPC SERI RQ | m— IRUE 7 = e No
= e P PR L 1o 1002 = e PP1VO5 SO PCH VCCADPLL , 22 _TP_XDPPGH HOOKS UAKE BASETRE | 1 xoPPOH HOOKS Functional Test / Test
17 a0 42 = e gremseppaE
| m— e S TD! f— IRE PPVCORE SO_CPU 7 23 _TP_XOP_PCH CBSEN D<0..1> Ve T N TP XDP PCH CBSEN D<0.. 1> o 51 87 1
0 a1 a2 . -
= o VG TOK o =t e PPVCORE SO_AXG ; 25 _TP XDP_POH HOOKA INE BASETRE |\ TP XDP_PCH HOOKA Appl e Inc.
= D TRE PP1V5_S3_CPU VCCDOQ ; 25 _TP_XDP_POH HOOK e e TP xpp Pon Hoo ® VS
= e SMC RESET L 40 41 42 52 YR ——— = =TS 2.5.0
IRE CCPQE -
[ TRUE SMC_NM 40 42 | — e PPIVE SO OPU VOoPLL R : 16 _TP_PCH GPI CB4 CLKOUTFLEXO — e NC PCH GPI 064 CLKOUTFLEXO NOTI CE OF PROPRI ETARY PROPERTY:
[— TRUE SMC RX L 38 40 41 42 | m— 16 _TP_PCH GPI 085 CLKOUTFLEXL ThESETRE NC PCH GPI 085 CLKOQUTFLEXL THE L NEORNATI OV CONTAI NED HERELN 1S THE |
=t TR LPCPLUS GPI O 16 42 16 _TP_PCH GPI 056 CLKQUTFLEX2 = fme " NC PCH GPI 086 _CLKOUTELEX2 THE POSESSOR AGREES TO THE FOLLOW NG
(Need to add 6 GND TPs) 16 _TP_PCH GPI 057 CLKOUTFLEX3 — WET™ N pon oplos7_aLkauTELEXS | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 7 OF 109
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"G3Hot" (Al ways-Present) Rails 3. 3V Rai I3Sv3 .
=PPBUS G3H e PPBUS G3H 6 51 sa _=PP3V3 S5 REG e PP 5
) = RS, =1 ORI W Bloae
MAKL. BaSE=TRoE , — =PP3V3 S5 XDP
— =PPBUS SO LCDBKLT 65 — =PP3V3 SO P3V3SOFET
— =PPBUS SO_VSENSE s — =PP3V3 S3 P3V3S3FET
=PPVI N SW T29BST 8 35 =PP3V3 S5 CPU VCCDDR
o5 s _PPVIN SW T29BST 3 — =PPVIN S5 HS COMPUTING ISNS R us =PP3V3_S4_SMC
vaTAGE=LZ BV =PPVI N S5 _P5VP3V3 s =PP3V3 S5 LCD
=PP3V3 S5 PCH
=PP3V3_S5_PCHPWRGD
=PP3V3 S5 SMCBATLOW
D 45 =PPVI N S5 HS COVPUTI NG | SNS e PPBUS S5 HS COVPUTI NG | SNS 6 =PP3V3 S5 ROM

51 6

51

25

=PP18V5 DCI N_CONN

=PP3Vv42 G3H REG

NAKEﬁBA;E:TRLE
=PPDCI N S5 CHGR

=PPDCI N_S5 VSENSE

—_— PP3V42 G3H

=PPVRTC G3 QUT

=PP3V3 S5 LPCPLUS

=PP3V3_S5_SMC

=PP3Vv42 G3H HALL

=PP3V42 GBH CHGR

——
— =PP3V42 G3H PWRCTL

—— =PP3V42 G3H SMBUS SMC BSA

=PP3V42 G3H_ SMCUSBMUX
—— =PP3V42 G3H TPAD

p—— Lo o S M e

——
=PPVI N S5 SMCVREF

——
— =PPVBAT G3 SYSCLK

=PP3Vv42 G3H ONEW RE

— PPVRTC G3H

ss _=PP5V_S5 LDO

— M N_LINE_W DTH=0. 2 MM

N_NECK_W DTH=0. 2 MV

— =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

ss _=PP5V_S3 REG

— M N_LI NE_W DTH=0. 50NMM
M N_NECK_W DTH=0. 20MM
VOLTAGE=3. 3V
MAKE_BASE=TRUE

— =PP5V_SUS PCH

—_— PP5V_S3

0 _=PP5V_S0_FET

— M N_LINE_W DTH=0. 5 nm
M N_NECK_W DTH=0. 2 mm

=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

a W
2w

— =PP5V_SO0 BKL
= =PP5V_S0_CPUI WP

— =PP5V_S0 CPUVCCI OS0

——
=PP5V_S0_FAN

»— =PP5\ S0 I PCPIUS

=PP5V_SO_VCCSA

=PP5V_S0_PCH

— =PP5V_SO VNMON

——
=PP5V_S0_KBDLED

oo _=PP3V3 SUS FET —

=PP3V3 S5 USB RESET

——
— =PP3V3 S5 PCH VCCDSW

=PP3V3 S5 SYSCLK

p——— = > T ey

=PP3V3 S5 VMON

=PP3V3 S5 PWRCTL

=PP3V3_S5_PCH VCC SPI

=PP3V3 S5 P3V3SUSFET

=PP3V3 S5 TPAD

=PP3V3_S4 DPAPWRSW

PP3V3 SUS

o _=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

=PP3V3_SUS_PCH

=PP3V3 SUS PWRCTL

=PP3V3 SUS P1VO5SUSLDO

=PP3V3_SUS_SMC

PP3V3 S3

16 17 20

o _=PP3V3 SO FET —

M N_LINE_W DTH=0. 50MM  VOLTAGE=3. 3V
M N_NECK_W DTH=0. 20MM  MAKE_BASE=TRUE

= =PP3V3 S3 BT

— =PP3V3 S3 MEMRESET

— =PP3V3 S3 SMBUS SMC A S3

=PP3V3 S3 SMBUS SMC MGMI

p——— =2 o> S SN S e

HUB

USB RESET

VREFMRGN

W.AN

W.ANI SNS

BMON | SNS

PCH GPI O

=PP3V3 S3 1V5S3| SNS

=PP3V3 S3 DBGLEDS

PP3V3_ SO

MN_LINE WDTH=0.5 MM VOLTAGE=3. 3V
M N_NECK_W DTH=0. 20MM  MAKE_BASE=TRUE

=PP3V3 SO0 CPUVCCI O SNS

=PP3V3 SO _AUDI O

=PP3V3 S0 BKL VDDl O

=PP3V3 SO HS COVPUTI NG | SNS

CPUTHVBNS

CPU VCCI O SEL

DP_DDC

FAN

P3V3T29FET

=PP3V3_S0_P1V8S0

=PP3V3 S0 _PCH

=PP3V3 SO PCH GPI O

=PP3V3 SO PCH VCC3 3 CLK

=PP3V3_S0_PCH VCC3_3_GPl O

=PP3V3 SO PCH VCC3 3 HVCMOS

=PP3V3 SO PCH VCC3 3 PCl

=PP3V3_S0_PCH VOC3_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 SO0 _SMC

=PP3V3_S0_HDD

=PP3V3 SO P1V5S0

=PP3V3 SO T29PWRCTL

=PP3V3 SO DPSDRVA

=PP3V3 SO P1V05S0LDO

=PP3V3_ SO0 _| MPI SNS

=PP3V3 S0_XDP

=PP3V3_S0_T291 2C

=PP3V3 S0 _BKLTI SNS

——
— =PP3V3 SO SYSCLKGEN

16 17 18 19

as

as

18 19

as

16 17 19

1.8V/1.5V/ 1.

so _=PP1V8 SO0 REG —

2V/ 1. 05V Rails

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

60 _=PP1V5 S3RS0 FET —

M N_LI NE_W DTH=0. 8 MM
M N_NECK_W DTH=0. 1 MM
VOLTAGE=L. 5V
MAKE_BASE=TRUE

=PP1V5_S3 MEMRESET

=PP1V5_S3_MEM A

=PP1V5_S3 MEM B

=PP1V5_S3 P1V5S3RS0 FET

=PPVI N _SO_DDRREG LDO

PP1V5 S3RS0

so _=PP1V5_ SO REG —

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
VOLTAGE=1. 5V
MAKE_BASE=TRUE

=PP1V5 S3 CPU VCCDDR

=PP1V5_S3RS0_VMON

PP1V5_ SO

ss 31 _=PPVIT S3 DDR BUF —

M N_LI NE_W DTH=2 nm
M N_NECK_W DTH=0. 17 nm
VOLTAGE=L. 5V
MAKE_BASE=TRUE

=PP3V3R1V5 S0 _AUDI O

=PP3V3R1V5 SO0 PCH VCCSUSHDA

ss _=PPVIT SO DDR LDO —

s3 _=PPVCCSA SO REG —

=PPOV75_SO0_MEM VTT A

=PPOV75_SO0_MEM VTT B

=PPVTT SO VTTCLAMP

PPVCCSA SO _CPU

s0 _=PP1V05 SUS LDO —

ss _=PPCPUVCCI O SO_REG p—

=PP1V05_SUS PCH JTAG

PP1V0O5_S0

? mA

PCH VCCl O PLLPCI E

CPU VCCl O

PCH

PCH VCCl O

PCH VCCI O PCl E

PCH VCCI O SATA

SO0_PCH VCCASW

SO0 _PCH VCCI O USB
=PP1V05_S0_PCH VCC CORE
=PP1V05 SO0_VMON
=PP1V05_S0_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

35 8

=PP15V_T29_REG

T29 Rails (of f when no cable)

PP15V_T29

as _=PP3V3 T29 EFT

35

59

10 12 15 26

61

=PP1V05_T29_FET

=PPVDDI O T29 CLK

25

=PP3V3 T29 RTR

33 34 35

=PP3V3 T29 PCH GPI O

16 19

PP1V05 T29

=PP1V05 T29 RTR

1V05 SO LDO

=PP1V05_S0_1 DO

s7 _=PPVCORE SO _CPU REG

PP1V05 SO _PCH VCCADPLL
MV

=PP1V05_ S0 PCH VCCADPLL

Chi pset " VCor

e" Rails

PPVCORE SO _CPU

s7 _=PPVCORE_SO_AXG REG

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

— =PPVCORE SO CPU

912 14

=PPCPUVCORE SO _VSENSE

a4

PPVOORE_SO_AXG

15 12 _=PP1V5 S3 CPU VCCDQ

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
TAGE=1. 05V

MAKE_BASE=TRUE
=PPVCORE SO CPU VCCAXG

912 15

=PPGEXVCORE SO VSENSE

PP1V5 S3 CPU VCCDQ

14 12 _=PP1VO5_S0_CPU_ VCCPQE ==

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

PP1V0O5_S0_CPU VCCPQE

12 15

14 12 _=PP1V8 SO CPU VCCPLL R p—

PP1V8 SO _CPU VCCPLL R

20

910 12 14

16 22

20 22

17

16 20 22

20 22

20 22

20 22

M N_LINE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
8V

NN
Mok e
ISYNC :\:A|SLT.:ER:K91 M.B SYNC DATE=05/ 15/ 201d
Power Al i ases

T T T
051-8871
@ Appl e I nc. o
S 2.5.0
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4 3

2

T29 DP Ports

o _=PEG R2D C P<3..0> 66— PEG R2D C P<3..0> — PCIE T29 R2D C P<3..0> 3360 17 _TP DP 1G C HPD — DP_T29SNKO HPD 33
o _=PEG R2D C N<3..0> 66 PEG R2D C N<3..0> — WKEBMSETREPO E T29 RD C N<3..0> 3360 17 _TP DP 1GC MP<3..0> = “’“KEJ“SETTWEDP T29SNKO M. C P<3..0> -
o _=PEG D2R P<3..0> ss _— PEG D2R P<3..0> — WKEBASETRE PG E T29 D2R P<3..0> 360 17 _TP DP 1G C MN<3..0> — VAEBSETREDD T29SNKO M. C N<3. . 0> .
s _=PEG D2R N<3..0> o6 PEG D2R N<3..0> — WKEBSETREPG E T29 D2R N<3..0> 360 17 _TP DP 1G C AUXP — WAKEBASETREDP T29SNKO AUXCH C P 33 71
——  VAKE_BASE-TRUE 1> _TP_DP 1 G C AUXN — AKEBASETTRE DD T29SNKO AUXCH C N a3 71
——  MAKE_BASE=TRUE
17 TP DP I G D HPD — DP | G D HPD
o7 =PP3V3 DP_DDC = WAKE_BASE-TRUE
CPU signal s
1
1 1 1 1 R0909
o _NEMVIT EN __ —DDRVIT EN o s R0920"| R0921"| R0922"| R0923 100K
WAKE_BASESTRUE = 2. 2K 2.2K 2.2K 2. 2K S0
- 5% 5% 5% 5% 1/ 20W
D 5063 _ DP EXTAM CP<3..0>e — DPIGM P<3..0> — TP DPIGB MP<3..0> . 2w 2w uzw uzw 201,
CP I Ie 5 H MAKE_BASE=TRUE — — 201, 201, 201, 201,
U at Sink Mounti ng Bosses 063 __DP EXTA M. C N<3..0> s — DP IG M N<3..0> — TP DPIGB MN<3..0> .
gEEi(A?rf:TZLEmeP _DPIGAUXCHP _ DP IGB AUX P v IBDPIGCCIR Gk = P16 C g Ak =
70913 70910 69 63 NAKEJASE:TRSE ——— = w ., _TP_DP 1 G C CTRL DATA — MKEBASETREDp | G C gTRL DATA
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 8H SM 6963 _DP EXTA AUXCHC N e — DP IGAUX CHN — DPIGB AUXN 1 17 TP DP 1G D CTRL CLK — WEBSETRFpp |G D CTRL OLK
@ 1 1 @ NAKE_BASESTRUE - - 17 TP_DP_IG D CTRL_DATA — WWESSETRED |G D CTRL_DATA LVDS Al i ases
——  MAKE_BASE=TRUE
s 1P _LVDS I1G B CLKP — LVDS IG B CLK P 68
PCl E_EXCARD D2R N NC PClI E_EXCARD D2RN =PP3V3 SQ DP DDC MAKE_BASE=TRUE -
Z0911 20912 e PO E EXCARD D2R P NG PO E EXCARD D2RP o7 s TP _LVDS IG B CLKN — LVDS IGB OLK N o
DOFF- 4. . TDOFF- 4. 1. 8H SM 16 CARI = - MAKE_BASE=TRUE —
STDOFF-4. 5CD1. 8H- SM S 5L 8H-S 16 __PCIE EXCARD R2D C N — MR BASETRE NC PCl E EXCARD R2D CN R0924!| R0925! NC LVDS |G B DATAP<0..3> — LVDS |G B DATA P<0..3> -
1 1 MAKE_BASE=TRUE CARD. MAKE_BASE=TRUE NO_TEST=TRUE ——
4x 860- 1327 v —ECLE EXCARD R2D € P = RrE BASESTRE NG POl E EX 2D CP 2. 2K 2. 2K NC LVDS |G B DATAN<O..3> — LVDS |G B DATA N<O..3> .
60 16 _PCLE_CLK100M EXCARD N — TmE NC_PCl E_CLK100M EXCARDN 1/ 20w 120w NAKE_BASE=TRUE N TEST-TRE  —
= 60 16 __PCIE CLK100M EXCARD P T BASERTRE NC PCl E CLK100M EXCARDP 2015 2015 NC LVDS | G A DATAP<3> — LVDS 1 G A DATA P<3> -
—— MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE ——
63 _DP_EXTA DDC CLK — DP 1G B DDC K 17 NC LVDS | G A DATAN<3> — LVDS |G A DATA N<3> 68
MAKE_BASE=TRUE — VAKE_BASE=T NO_TEST=TRUE ——
6 _DP_EXTA DDC DATA — DP |G B DDC DATA 2 6s _LCD BKLT PWM — LVDS | G BKL PWM 17
NAKE BASET] = & BASE-TRUE =
Fan Boss X21 Boss SSD Boss 63 _DP_EXTA HPD — DPIGB HPD 2 62 _LCD | G PWR EN — LVDS | G PANEL PWR 17
VAKE_BASE=TRUE = VAKE_BASETRUE =
Z0905 20914 Z0915 5
PEG CLK100M P — NC PEG CLK100MP R0908" 6s _LCD BKLT EN — LVDS I G BKL ON .
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 9H SM STDOFF- 4. 50D1. 9H SM 69 16 — = = —
o0 16 __PEG CLK10OM N — VWEDBSETRE  NC PEG CLK10OMN 100K NAKE_BASESTRUE
N N 1 —_— MAKE_BASE=TRUE 1/ ZgW i
TP _PCH CLKOUT DPN DPLL_REF CLK N DPLL_REF_CLKN by SATA Al I ases
=  860-1327 =  860-1327 =  860-1327 * = AR BASESTRE = woee 22l criTICAL Unused SATA S anal s
16 _TP_PCH CLKOUT DPP — DPLL_REF CLK P e DPLL_REF CLKP 10 66 RO910 9
T VA BASETRE - = ool [TD—SATA COD R2D C P — NC _SATA ODD R2DCP
MEM A CLK P<1> TP MEM A CLKP<1> W o T WRAKE_BASESTRUE NO_TEST=TRUE
1 = = SATA ODD R2D C N — NC SATA ODD R2DCN
C EM I / O Pog (@) Pl ns MEM A CLK N<1> MAKE BASESTRUE TP MEM A CLKN<1> o5 _PPBUS SW LCDBKLT PWR NA —  PPBUS SWBKL o 10 [T =R EASETRE NG TESTSTRE
VAKE_BASETRUE VAKE BASE=TRUE = WN.LINE WOTH0 5
67 1 VEM A_CKE<1> - NC MEM A CKE<1> - 3 N_NECK_W DTH=0. 375 MV
9 = TAGE=1 SATA ODD D2R P — NC SATA ODD D2RP
Di spl ayPort Pogo USB/ SD Card Pogo MEM A CS L<1> PAKE BASE-TRE NC MEM A CS L<1> - I SNS LCDBKLT P kL SAst2TRvE o0 10 T} =R BASETRE NOTESToTRE
— MEM A ODT<1> VAKE_BASESTROE NC MEM A QDT<1> | SNS LODBKLT N —  =PPBUS SWBKL o5 o5 16 (OOT}—SATA OOD D2R N = NC SATA COD DPRN______
ORITI CAL ORITI CAL o7 11 MVEM B_CLK P<1> MAKE_BASE-TRUE TP_MEM B CLKP<1> 73 45 (T} MAKE_BASE=TRLE L TEST=
ZS0905 ZS0906 — MEM B OLK N<1> MAKE_BASE-TRUE TP MEM B CLKN<1>
POGO- 2. oa}; 6H- K86- K87 POGO- 2. oa}; 6H- K86- K87 o MEM B OKE<1> VAKE_BASETRUE NG MEM B QKE<1> NC USB HUBL OCS4 _ _UsB HUBL OCSA " UNUSED S RD B Aliases
67 11 MEM B CS L<1> MAKE_BASERTRUE NC MEM B CS L<1> MAKE_BASE=TRUE DCA| us
(:> (:> = NC_USB HUB2 OCS4 — =USB HUB2 OCS4 =PP3V3_S3_USB_HUB
. . 67 1 MEM B QDT<1> MAKE BASESTRUE NC NEM B ODT<1> VAKE BASETRUE = = 2487 -
MAKE_BASE=TRUE
67 11 MEM A A<15> ! TP_MEM A A<15> . .
= 870-1938 = 870-1938 o MEM B A<i5> VAKE_BASE=TRUE TP MEM B A<i5> T29_A BI AS caps Rogl%lK 52902
NAKE_BASESTRUE SI GNAL_MCDEL=ENPTY 5% 5%
R0926 1720w 720w
o5 T29 A BIAS R TANA 2 T29 A BIAS D2RPL o 2201
CRI TI CAL CRI Tl CAL
s
” 1
ZS0904 ZS0907 1o 009106
POGO- 2. 00D- 2. 95H- K86- K87 1. 4Dl A- SHORT- S| LVER- K99 201 p— :FM N 68 24
sm sm S v _eDEL=
N N T29BST: N e 68 24
R0960
s 7 _=PPVI N SW T29BST s /\/D\/\lz =PP15V T29 REG 738 = 0w zemery =
7
= = s
870- 1940 870- 2015 ew oo T29 A BIAS R LAMA 2 TQ9 A BIAS D2RNL o
61 63 _129 A BI AS 805 \
1200 1 0907
"
C0960 * —r
0. 01UF 2 1% s aua ey
b
B T29 Can Slots e
SL0901 1
N TH NSP. S|ﬁ9’\%92 - T29_A BI AS caps
1 C )
SL-1.1X0.4-1.4x0.7 SL-1. 1X07 1.4x0.7 El G\JALRNBDEgLéEN]I-’W
= 998- 2691 = 998- 2691 s aT29 A BIAS R AN 2 T29 A BIAS REDPO . DP_A_BI AS caps
yZow 1 00901 w DPABIASP2 o DPABASPO Unused PGOCD si gnal
MF
201 0. 01UF
2 B0 s o veoe ey 0962 * 0964 * TP _P1 P1 w
201 0. 01UF —— 0. 01UF MAKE_BASE=TRUE
10% —— 10% TP_DDRREG _PGOCD — DDRREG PGOOD
o, o, TAKE BASESTRUE = <

Di spl ayPort PCB Stiffener

(Provides PCB support for small finger above J9400)

NO STUFF

Mro9oo
STI FFENER- K16- K99

_|:_ 806-1176
Di gital G ound

10V o noorr-enery
o

S| GVAL_WODEL=ENPTY,
RO

51

ea 5 T29 A BIAS R 1 2 TQ9 A BIAS R2DP1 63
uzow 1 00903
- 0. 01UF

201
10% § cse_vcoeL-mveTy
2
b
5o

S GNAL_NDDEL=EMPTY

934
L5

615 129 A BIAS R 2 T29 A BIAS R2DNL 63
uzow 1 C0904
o 0. 01UF

10%
1ov
X5R
201

S GNAL_NDDEL=EMPTY

es _DP_ABIAS N 2 s DP_A BIAS N O

S GNAL_MODEL=EMPTY S GNAL_NDDEL=EMPTY

T29 JTAG

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

506

23 19 (TR JTAG | SP_TCK
VAKE_BASE=TRUE

1 0905 1 co908 19 m%ﬁslggu — JTAG T29 TDI uzow oD 3
—— 0. 01UF 0. 01UF - BASE= -
T i 19% 10 JTAG ISP TDO  — JTAG T29 TDO . w
) LoV ) oV e erse=tre = <
by by
1 SYNC MASTER=K91 M_B SYNC DATE=05/ 15/ 2010
T29 Ali ases | SITSHISE ——
Unused USB ports Si gnal Ali ases
24 8 7 =PP3V3 S3 USB HUB .-‘ 71
RO915'| |'R0916 d} Appl e I nc. 0oL
10 N 8 2.5.0
NO STUFF 2% o NOTI CE OF PROPRI ETARY PROPERTY:
w1, |y200
vo_mmamoy ROMTy by, 0 T2 e BT BT
68 63 T29 A RSVD P R09181203 I /vv\/2 s USB T29A P 24 68 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 9 OF 109
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OM T_TABLE NOTE: Intel provides an internal pull-up OF 5-15k to VCCI O on all CFG signals.
CRI TI CAL R1010 OM T_TABLE
w CPU_PEG COVP 1 242 » =PP1V05_S0_CPU VCOI O 4 11 T
o DM _S2N N<O> =~ MJpw Rx o0 U1000 PEG | covPI |G e o 22 o oy PU_CFG<0> BSO |crG 0 U1000 RsvD_28| BE7 CPU_MEM VREFDO A,
o6 17 2N _N<1> P6 | DM _RX_1* SANDY- BRI DGE PEG | covpd_GL i o 23 5 my—CPU_CEG<1> 51 |org 1 BGA RevD_29| B ¢
o 17 DM _S2N_N<2> PL ] DM _Rx_2* MOBI '—E‘GEC' 35W  peg rooved & o o 23 5 [y CPU_CFG<2> B54 |crg 2 SR RSVD 30
« O DM _SIN NS3> o Piodom st =N N PEG DR N<O> B e o CPUCEGS3> 085 o y oV Jos
D o6 17 DM _S2N_P<0> N8 | pv _RX 0 PEG RX_1*|yJ21 =PEG D2R N<1> . o0 220 [T CPU CFG<5> ) PG 4 @ RrsvD 32| L5 \c
o 17 DM _S2N _P<1> P7 | DM _RX 1 PEG RX_2*|5B22 =PEG D2R N<2> s o D sy CFG<6> i e Z O RSVD733j§NC
o0 17 DM _S2N_P<2> P3 |ow Rx 2 PEG RX_3*[;D21 =PEG D2R N<3> . s AR ety VTR P d
wopm DM _S2N P<3> o Pl lpu_Res PEG_RX_4* [LALD =PEG D2R N<4> . o 0 [ yon il >l RSVD_34
T PEG_RX_5* D17 =PEG D2R_N<5> . o6 23 [y CPU_CFG<8> CFG 8 g - RSVD_35 NG
o 17 DM _N2S_N<O> Kl {pm _TXx 0* oy 6+ B4 = o6 22 Cy—CPU_CFG<9> 1 IcrG o ol RsvD_36| Y3 Ne
. DM _N2S N<1> M o T 10 PEG RX_6 PEG D2R Nee> ; CPU_CFG<10> K49 |crG, 10 % 8 RSVD 37
o 7 _TX PEG RX_7* ;D13 =PEG D2R_N<7> . =PPVOORE_SO0_CPU 7 12 1 o2 O = » NC
o @m-DOM _N2S N<2> o ~  Mdpw_Tx 2 Pait —PEG D2R N< == o 2 ry—CPU_CFG<11> K53 |cFG 11 RSVD_38
oS Neas = o T z PEGRX 8" ALl o, =PEG D2R N<8> o CPU_CFG<12> F53 |orG 12
o1 oM _N2S N<3> o, ~ RADM_TX: PEG RX_o* [BL0 —PEG D2R N<9> . — o 23 [T Pu-Ee=12> = S | RSVD, 39 ?\IC
o 17 N2S_P<0> K3 | DM _TX 0 PEG RX_10* ,G8 =PEG D2R N<10> . ri064t|  |'Ri070 2 MD— =S e 14> T el RSVDJoﬁg
o6 17 DM _N2S P<1> M| DM _TX 1 PEG RX_11* 3A8 =PEG D2R N<11> . 49.9 49.9 o0 22 [T CPU CFG<15> =3 CFG 14
@ 2 DM _N2S_P<2> P4 | om _7x_2 PEG_RX_12+}85 =PEG D2R N<12> . i oo e D CFoe16> N i i 7
o0 17 DM _N2S P<3> T3 | pv_TX 3 PEG RX_13* ;18 =PEG D2R N<13> . S 1o =0 D CcFa 16 RSVD_42 ﬁg
A———————— - SRS em—— === =N 23 CPU CFG<17> L53 |crG 17 RSVD_ 43| AM
PEG RX 14+ 555 SPEG 2R Nelds ° PLACE_NEAR=ULO0O. H45: 50. 8MM o - RSVD_44| AR ~ —
o 17 Eg $¥ﬁ mgz WUI Eg 27372: PEG RX_15* K7 g =PEG D2R N<15> ms PLAGE SiCEoTTou CPU_VCC_ VAL SENSE_P "3 Ve va_sense e 45150
o EDI_DATA Ned> T Petio " PEG RX_0| K22 =PEG D2R P<0> . i Vméjo'v% CPU_VCC_VAI SENSE_N =43 |vss_vAL_sENnsE - NC
o7 @D _DATA N<2> o,  WaFDio T = - =
o 17 FDI _DATA_N<3> AA6 ] FDI 0_TX_3* g zggfxi g? =$Eg gg E:;: o I CPU_AXG VALSENSE P =5 |VAXG_VAL_SENSE
w17 EDI _DATA N<4> v6 J Fpi 1T o* m PEG RX 3| D19 =PEG D2R_P<3> . VTR CPU_AXG VALSENSEN = I2VSSAXG VAL SENSE
66 17 FDI _DATA N<5> VAJ FDI1_TX_1* y PEG RX_4| C19 =PEG D2R P<4> s _TP_CPU VOC DIE SENSE g 48 lvcc DIE_SENSE
o @m—FEDl_DATA N<6> o, ~  Y2dFDi1 TX 2% b4 PEG RX 5| D16 o, =PEG D2R P<5> s NosTRR Mkl - A
w oy FDL_DATA NS7> o Ao Foi1_Tx st & PEG R 6| CL3 =PEG D2R P<6> . Ri065']  ['R1071 2 1 oy CPU_THERMD P Hi8 |esvp 6 T o Do TES A
. EDI DATA P<0> W | Foio_Tx 0 5 PEGinjzﬁ—‘.%@ s o w 10 @m—CPU THERVMD N o, K48 Ipsvp 7 DC:TEST:mHU:ml?
o 1 EDI _DATA P<1> WO | Fpio_TX_1 > " PEG X 8= —PEG D2R P<9> ° wip| gt RSVD_8 pc TesT_pif DL TP _CPU DC TEST D1
o 17 FDI_DATA P<2> V8 | Fpio T 2 < 2 PE(EBGJXIE = —PEC DOR Peios . RSVD_9 DC_TEST_Ass| A58 _TP_CPU_DC_TEST_A58
C o @D _DATA P<3> o AN |FDio_TX 3 % % Ao e —PEG 2R P<lis : | PHERES BB o0 RSVD_10 DC_TEST_AS9) %ﬂu:m_lme#g
o1 FDI _DATA P<4> W |epi1 Tx 0 8 @ PEG RX 12| 5 =PEG D2R P<12> . = RSVD_11 DC_TEST_C59 =
. FDI_DATA_P<5> T4 | For1 TX 1 5 Y PEG RX_13| M6 =PEG D2R P<13> . ELLA*EEE%‘FSE?“’“ as: 50. 8MM RSVD_12 DCJESU*“O#E“QI—JEM%M
o 17 FDl _DATA_P<6> A3 | Fpi1 T 2 = g PEG RX_14| F6 =PEG D2R P<14> . - ) RSVD 13 be_TEST_o61 o
o FDI _DATA P<7> ACS | FDi1 TX 3 é [ PEG RX 15| K6 —PEG D2R P<15> . NOTE: Intel validation sense lines per RSVD_14 pc_TesT_pe1| X1 TP CPU DC TEST D61
L SN o — 1% z E S e———————==—— doc 439028 revl. 0 HR_PPDG sections 6.2.1 and 6.3. 1. RSVD_15 DC_TEST_BDe1| BB TP_CPU DC TEST BD61
66 17 EDI _FSYNC<0> AALL | FDI 0_FSYNC o - PEG TX_0* |5 @22 =PEG R2D C N<0> s RSVD_16 DCiTESTfBEfSlMU:m_lESL_BE.?_BEGl
o mmFDL_FSYNC<1> 5  ACI2 |Fpi1_FSYNC E a PEG TX_1* [4C23 =PEG R2D C N<1> . RSVD_17 DC_TEST_BE59| BE59
o D | NT L uit | e ot z g PEG TX_2*|,D23 =PEG R2D C N<2> s RSVD_18 DC?TEST?BGBlMU:m__IESLBﬁ?_Bml
—PP1VO5 SO CPU VCCl O o - - ° PEG TX_3* [yF21 =PEG R2D C N<3> . RSVD_19 DC_TEST_BGso| BEBY
B - = oDl _LSYNC<O>  _,  AAIO |Fpio_LSYNC 7] PEG TX_4* [yHL9 =PEG R2D C N<4> . RSVD_20 pC_TEST_Bass| B®8 TP_CPU DC TEST BG58
Ré].40%0 o gm—EDL_LSYNC<1> 5  AG |Fpii1_LSYNC % PEG TX_5* 3CL7 =PEG R2D C N<5> . RSVD_21 pc_TEST_Ba4| B TP _CPU DC TEST BG4
LTANA 2 .« EDP_COVP. oS PEG TX_6* 3K15 =PEG R2D C N<6> . RSVD_22 DC_TEST_BG3| B ) DC _C4 _BE3_BG3
1/ P MEAR-LI000. 53 12,70 AD2_| EDP_| COMPO 5 PEG TX_7*yF17 =PE D N<7> o RSVD_23 DC_TEST BE3| BE3
w AF3_| EDP_COMPI O & PEG TX_8* Zi;‘ =EEg gg g mgz 6 RSVD_24 DC_TEST_BGL :‘; ) DC _C4 _BE1_BGL
. _Pin should be [EDP|HPD* PEG TX_9* = s RSVD_25 DC_TEST_BE1
CEDRHPDL a8 E PEG Tx 107|314 =PEG _R2D _C_N<10> mom© RSVD_26 bC_TEST BDL| 9L TP_CPU_DC_TEST BDL
e ez _DP_INT_AUX CH N AGA  EDP_AUX* PEG TX_11* yHL3 =PEG R2D C N<11> 6 RSVD_27
wo: DP INT AUX CH P o g  AF4 | EDP_AUX z PEG TX_12* [yMLO =PEG R2D C N<12> .
ooz DP_INT_M._N<O> A3 | Epp X O 3 PEG TX 13+ [F10 =PEG R2D C N<13> .
we DP_INT_M_N<1> ACH EDPiTxil* o] PEG TX_ 14* Do =PEG R2D C N<14> 6 NOTE: Intel is investigating future processor VREF_DQ generation to replace ML and M.
W EDP TX 2* o PEGiTX715*%S This woul d require routing processor signal balls BE7 and BG7 for Sandy Bridge 2-core
s _TP_EDP_TX N<3> o AE7: EDP_TX_3* § PEG TX_o0|_F22 =PEG R2D C P<0> o to SO DI MM connectors directly. FETs are needed in order to avoid potential |eakage while systemis in S3 state.
w e DP LNT P<0> AcL | epp Tx 0 'E'é PEG TX_1| A23 =PEG R2D C P<1> 8 NOSTUFF
0o DP_INT_M._P<1> A | EDP TX 1 o] PEG TX_ 2| D24 =PEG R2D C P<2> . R10021
TP _EDP TX P<2> AEL0 | mop Tx 2 PEG TX_3| E21 =PE( D P<3> s 67 31 30 20 28 27 PPOVT 1 2 .
B TP_EDP_TX_P<3> AE6 | EDP TX 3 PEG Tx_4| GL9 =PEG R2D C P<4> .
- PEG TX 5| B18 g =PEG R2D C P<5> mm,
Intel Doc 438297 Huron River SFF DG revi.0 section 2.2.1 recommendation PEG_TX_6| K17 =PEG R2D C P<6> s
PEG TX_7| GL7 =PEG R2D C P<7> R
n PP er ”E anGdaE SOICIg/PSI $abi 8g a9t slbﬁclee{ he” oatl no PEG Tx_8| E14 =PEG R2D C P<8> 13
ared wt er 1 aces. PEG TX 9| C15 =PEG R2D C P<9> s
PEG TX_10[ K13 =PEG R2D C P<10> s =
J]\_JEFE The EDP. HPD oPl Pges Ove| nEHIf 53 Iowevohggeoac ven{]?wﬂbgnal PEG TX_ 11| GI3 =PEG R2D C P<11> 6
o onver’ ?Re actlvi-: H* 8ﬁ na' rom EH‘L SH splayPort sin evi ce PEG TX_12 K10 =PEG R2D C P<12> 6
E?ef g‘rN E’g }a?est rocgssor E DE specl fications). PEG?TX713L‘M@ 6
HPD i s di sagp dVV\hl le eDP i nbe[(cﬁce is still epabl el b PEG TX_ 14| D8 =PE! D P<14> 6
%ﬁpneglt gh%\ltgan ge ICC“: glsang connect PP resbis-’t ?[1( 8pftacg |ms)t Frsagla(reg: PEG?TX?lS%S
w2s CPU CEG<7> 23 9 CPU_CFG<16>
o 230 CPU CFG<6> o 20 0 CPU_CFG<3> 1412 10 0 - =PP1VO5_SO_CPU VCCI O
o 20 _CPU_CFG<5> o 22 o CPU_CFG<1> S
o i o0 'R1031
66 23 9 5%
1/ 20w
1 NOSTUFF. I\KJSTUFF:L NOSTUFF, I\KJSTUFF:L I\KJSTUFF:L 2 201
R1045" | RL046" | R1047 R1043 R1049 EDP HPD L ,
1K 1K 1K 1K 1K '\gl —
SS| K15FV D3
A ) SoD- VESM HE |
ﬁ pEE—r
L = CPU DM / PEG FDI / RSVD
- = 1[G™ STz B
These can be Placed close to J2500 and Only for debug access
T R 52 DP_INT_HPD d} Appl e I nc. 058871
' FOR SANDYBRI DGE PROCESSOR ! ®
! CFG [ 7] : PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAIT FOR Bl GS ! = NOTI CE OF PROPRI ETARY PROPERTY:
' CFG [ 6: 5] :PCIE BI FURCATI ON 11 = 1 X16 ( DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 ! THE | NFORMATI ON CONTAI NED HEREIN | S THE
! CFG [ 4] :eDP ENABLE/ DI SABLE 1 = DI SABLED 0 = ENABLED ' 'PI'HE s&g&ég&pigggngTprpF&cgﬂwm NG
' CFG [3] :PCIE x4 LANE REVERSAL 1 = NORMAL OPERATION 0 = LANES REVERSED ' . : IST"’?O"‘:;LN THS g‘gaJO"c’s’;‘TI 'TN CONFI DENCE 10 OF 109
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1412 109 7 =PP1V05_S0_CPU_VCCl O “g}TA&E
_— N D100
R1100* 'R1104 [*R1102 NCBI LE. 2C. 35W
'Ri101 1K 34 K BoA Bak I3 e DM CKIOOMCPUP  mue
A lliﬁw ;:jzow ;gzow (2 OF 9) BOLK* |\H2 ¢ DM _CLK100M CPU N X e s
5% 12 2 1 2 1
Fow DPLL_REF_CLK|_AGS - DPLL_REF_CLKP
o NC2/gPROC_DETECT* » DPLL_REF CLK*|,AGL ; DPLL_REF_CLKN @@ass
w gy CPU_PROC SEL L - F49QPROC_SELECT* g BOLK | TP| MBS - | TPCPU_CLK100M P am e e
d BCLK_| TP+ |,N\58 bl | TPCPU_CLK100M N ams
- CPU CATERR L - 49 |cateRRr e
< - 9 (1PU) proY: N63 - XDP_CPU_PRDY_L o =
o6 40 10 CPU_PECI -— A48 |pEcy (1PY  pREQr[)N6S5 - XDP_CPU _PREQ L ) 2 o
R1103 < -
o 56 o CPU PROCHOT L IAAA 2 CPU PROCHOT R L -— 45 JPROCHOT* % (IPY 7o LS6 - XDP_CPU_TCK am e e
=PP1V5_S3_CPU_VCCDDR S t (IPU  Tg| LSS - XDP_CPU TMS am = s
2615 12 7 20 o 10 PM THRMIRI P L o D45 [ THERMIRI P* (1PU)  TRST*|4J58 pil XDP_CPU TRST_L 23 66
R1120" o < - 0 - am
200 PM SYNC 8 (1PY TDI | _MBO - XDP_CPU_TDI am = e
1o o 17 [T - PM_SYNC Tod_L59 - XDP_CPU_TDO oo 2
201, R1121 o6 29 10 ry—CPU_PVWRGD - B46 |UNCOREPVWRGOOD
136 E z DBR |K58 XDP_DBRESET_L 2o
% 26 17— PM_MEM_PWRGD 1 2 PM MEM PWRGD R - BE45 |SM DRAVPVIRCK & o= OReSLl L o
120w PLT_RESET_LS1V1_L - D44 RESET* g 3 (1PY) BPM 0% [, GB8 gy XDP_BPM L<0> D = e
4 & (IPY BpMv 1+ ESS o—0 XDP_BPM L<1> CBED 2 o
2 om—=MEM RESET L - AT30{SM_DRAVRST* 0 o (IPY ppM 2+ ESY g g 00 XDP BPML<2> =~ e
h ] (1PU) BPM 3*|,G55 XDP_BPM L<3> 23 66
SOVP<0> BF44 JSM_ROOVP_0 s (PO pom 2+ B9 e XDP_BPM L<4> D
COVP<2> B3 M -1 E (1PY) BpM 5+, HE0 XDP_BPM L<5> 2 66
SM_RCOVP_2 (1PU) BPM 6* 559 XDP_BPM L<6> o
(1PU) BpMm 7*|5J61 XDP_BPM L<7> 23 66
4., =PPLVO5_S0_CPU_VCCl O e ——
'RI115
o, 95K 'RL111
R1126" w o
75 2 201
A
1/ 20w
201, R1125
2 2 [rmy—CPU_RESET L 1032, L
150w =

201
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OM T_TABLE
CRITI CAL

A 0> A | sa o o UI1000 SA_CK_o|_AU36 MEM A_CLK_P<0> P
o7 7@y VEM A_DQ<1> -— AJ6 | sA DQ 1 (3 %F 9 SA_CK_0* [4AV36 M A K_N<0> 27 28 32
o oy VEM A DQ<2> o g,  APILISA DQ2
o7 7B NVEM A DQ<3> o=t AL6 SA7£3 g E SA_CKE_O| _AY26 M A E<0> 27 28 a2
E—L‘% ﬁ gz T 5527%‘5‘ a 8 sA_ac 1| AT40 MEM A_CLK_P<1> oo
. 27®—L“—NEM A_DO<6> ALS SA:DQG % M SA OK_1* CAU40 > MEM A CLK N<1> oD o
ooy NVEM A DOS7> oy  AL7ISADQ7 S SA CKE 11 BB26 g NMEM A CKE<1> momysor
oy MEM A DO<B> o ARIllsapos 8-
o o@D NVEM A DO<O> g  AP6Isa Qo g § SA_Cs_0* ;8B40 MEM A _CS_L<0> S
67 27®M“—Aw SA DQ 10 SA Cs_1* % 8 67
67 27®M“—AW SA DQ 11
o oy MEM A DO12> g AR |sa pQi12 SA_ODT_0| AY40 M A_ODT<0> 27 20 a2
67 27®M“—AP8 SA DQ 13 SAinil% 8 67
67 zv@Mﬁﬂ SA DQ 14
o @y VEM A DQ<15> o g,  AUL3|sA DQ 15 SA_DQS_0* [yALLL MVEM A N<O0> 27 o
o gy VEM A DQ<16> o g  BC7|sA pQ 16 SA_DQS_1* (;ARB MEM A N<1> 27 67
o @y NVEM A DO17> o g  BB7|sa pQi7 SA_DQS_2* [5AVIL MVEM A N<2> 27 67
o @y VEM A DO<18> oy,  BAIS|sa pQ 18 SA_DQS_3* [JATL7 MVEM A N<3> 27 o
o @y MEM A DO<19> o g, — BBLLIsA pQ 19 SA_DQS_4* [(AV45 MEM A N<4> 20 o7
o @y MEM A DQ<20> o g,  BA7Isa pQ 20 SA_DQB_5* [yAY51 MEM A N<5> 20 67
o gy MEM A DO<21> o g BA9 | sA DQ 21 SA_DQS_6* |[5AT55 MEM A N<6> 28 67
o ey MEM A DO<22> o g  BB9lsapg 22 < SA_DGS_7+ [5AK55 NEM A N<7> 2o
o7 27 VEM A _DQ<23> gy AY13 | spA DQ 23 ]
o @y NEM A DQ<24> o g,  AVI4|sp pQ 24 SA_DQs_o| A1l MVEM A P<0> 27 o
o7 27CBD) NVEM A DQ<25> o= ARL4 | sp DQ 25 SA_DQs_1| ARLO MEM A P<1> 27 67
67 27@%& SA_DQ 26 > SA_DQs_2| AY1l MEM A P<2> 27 67
67 27@%& SA_DQ 27 é SA_DQs_3| AUL7 MEM A P<3> 27 &7
o @y VEM A DQ<28> gy,  BAL4|sh pQ 28 g SA_DQs_4| AWMS VEM A P<4> 20 o7
o @y NEM A DQ<29> oy, — AUL4|sp DQ 29 SA_DQs_5| AV51 MVEM A P<5> 20 o7
o orqay—VEM A DQ<30> o g,  BBI4|sp pg 30 SA_DQs_6| AT56 MEM A P<6> 20 o7
o oy MVEM A DO<31> o g, BB17 | sA DQ 31 SA_DQs_7| AKS54 MEM A P<7> 26 67
67 zza@w SA_DQ 32
o gy VEM A DQ<33> o g  ARI3|sA pQ 33 SA_MA 0| BS35 MEM A_A<0> 27 28 32
67 zza@w SA_DQ 34 SA_MA 1| BB34 M A _A<1> 27 28 32
o7 oy VEM A DQ<35> o g,  BAAB|sA pQ 35 SA_MA_2| BE35 MVEM A_A<2> 27 20 a2
o7 oy VEM A DQ<36> g g,  BHAS |sa pQ 36 SA_Ma_3| B35 MEM A_A<3> 27282
o gy MEM A DOS37> oy,  ARI5|sa pQ 37 SA_MA_a| AT34 VEM A_A<4> 272 2
o gy VEM A DQ<38> o g,  AT48|sp pQ 38 SA_MA 5| AU4 MEM A_A<5> 27 28 32
o @y VEM A DQ<39> o g,  AY48|sp pQ 39 SA_Ma_e| BB32 MEM A_A<6> 27282
o @y VEM A DQ<40> oy,  BAO |sp pQ 40 SA_MA_7| AT32 MVEM A_A<7> 27 20 a2
67 zza@w SA_DQ 41 SA_MA_8| AY32 MEM A A<8> 27 28 32
o 0@ VEM A DQ<42> o g  BBS1|sp pg 42 SA_Ma_of AV32 MEM A_A<9> 27202
o gy VEM A DQ<43> o g,  AYS3|sp pQ 43 SA_MA_10| BE37 MEM A_A<10> 27 20 a2
o gy VEM A DQ<44> o g  BBA9 Isp pQ a4 SA_MA 11| BA30 MEM A A<11> 27 28 32
o7 0@y VEM A DQSA5> gy  AWIO [ SA DQ 45 SA MA 12| BC30 M A _A<12> 27 28 32
o7 oy VEM A DQ<46> o g,  BAS3|sp pQ 46 SA_MA_13| AWML MEM A_A<13> 27 20 a2
67 zza@w SA_DQ 47 SA_MA_14| AY28 MEM A A<14> 27 28 a2
o @y VEM A DQ<48> o g,  BASS |sa pQ4s SAMA 15[ A6 g NMEM A A<IB>  memys e
67 zza@w SA_DQ 49
67 zza@w SA_DQ 50
o7 25T MEM A DQ<51> = AP53 | sp DQ 51
67 zs@M“ﬂ SA DQ 52
67 zs@Mﬁﬂ SA DQ 53
67 zza@w SA_DQ 54
67 zza@w SA_DQ 55
7 za@M—’ﬂ SA DQ 56
67 zza@w SA_DQ 57
67 zza@w SA _DQ 58
o @y VEM A DQ<59> o g,  AGE3|sA DQ 59
67 zza@w SA_DQ 60
67 zza@w SA_DQ 61
o gy VEM A DQ<62> o g,  AGBS|sA DQ 62
67 zza@w SA_DQ 63
o @mNEM A BA<O> o, BO87isaBso
wo o NMEM A BA<1> o,  BF361saps 1
o @mMEM A BA<2> o, BA28Isas2
wo @M MEMA CAS L o  BE39isp cas
wo @M NMEMARAS L o  BD89isp past
28 27 @ML‘—AWC SA WX

% »
)
<
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OM T_TABLE
CRI TI CAL

B 0> L4 | sB DQ O uU1000 SB_CK_o| BA34 MEM B_CLK_P<0> 29 30 32 o7
o QQEM SB DQ 1 BGA SB_CK_0* (yAY34 M B K_N<O> 29 30 32 67
67 QQ@M‘.—AW SB_DQ 2 (4 OF_9)
o oy NEM B DO<3> o g ARA SEL£3 g 2 SB_OKE 0| AR22 M _B_CKE<0> 20 30 22 o7
o e e g 75 s8_a 1| BAS6 NEM B CLK P<1> .o
. 29@—L“—% 1B _6> “AN4 SB:DQG 0 & SB CK_1* W@ 8 67
o o@Dy MEM B DO<7> o g  ARLISB Q7 5‘ il SBLoKE_1[ BF27 o NEM B CKE<l> myoe
ooy MEMB DOB8> oo  Aklsgpos 2z
67 EQ@M“—AU SB_DQ 9 % é SB_CS_0* |,BE4L VEM B_CS L<0> 20 30 32 67
67 29@&5&“& SB_DQ 10 SB_CS_1* %@ 8 67
67 zgmwﬂ—w SB_ DQ 11
o7 20q@y—VEM B _DOQ<12> g  AUS IS pQ 12 SB_ODT_ 0| AT43 M B T<0> 20 30 32 67
7 29@&5&“& SB_DQ 13 SBﬁCDTil% s o7
67 zgmwﬁ—mﬂ SB_DQ 14 o0
o @y VEM B DO<15> oy  BASIsp pQ 15 3 SB_DQS_0* |5AL3 MVEM B N<O0> 20 67
67 29@&5&“—58 SB_DQ 16 w SB_DQS_1* [5AV3 MEM B N<1> 20 67
o @ VEM B DO17> oy B9 fsp po 17 4 SB DQs_2*[yBGL1 MVEM B N<2> 20 67
o @y VEM B DO<18> oy  BDI3|sp pQ 18 SB_DQs_3* [;BDL7 MVEM B N<3> 20 o7
67 QQM SB_DQ 19 § SB_DQs_4* |5BGB1 NMEM B N<4> 30 67
o gy MEM B DO<20> o g  BF8|sp pg 20 SB_DQs_5* |5 BAS9 MEM B N<5> 20 67
o @ VEM B DQ<21> oy  BDIO|sp pQ 21 > SB_DQs_6* [(AT60 MVEM B N<6> 20 67
67 ”mw SB_DQ 22 SB_DQS_7* [,AKS9 MEM B N<7> 30 67
67 29@@_&_&“& SB_DQ 23
o @y VEM B DQ<24> oy  BFI6|sp pQ 24 E sB Das o AV MVEM B P<0> 20 67
67 zgmw SB_DQ 25 SB_DGs_ 1| AVL NMEM B P<1> 20 67
o7 oq@y—VEM B DQ<26> o g  BFIB|sp pQ 26 SB_DQs_2| BE11 MEM B P<2> 20 67
o @ VEM B _DQ<27> oy  BE21|sp pg 27 sB_DQs_3| BDL8 MEM B P<3> 20 o7
o7 0@y NVEM B DQ<28> o g  BFI4|sp pg2s SB_DQs_4| BES1 MEM B P<4> 30 67
o @y VEM B_DQ<29> oy,  BGl4|sp pQ 29 SB_DQs_5| BA61 MVEM B P<5> 20 67
o @y VEM B_DQ<30> o g  BGI8|sp po 30 SB_DQs_6| AR59 MEM B P<6> 20 67
67 zgmw SB_DQ 31 SB_DQs_7| AK61 MEM B P<7> 30 67
67 aomw SB_DQ 32
o o@Dy VEM B_DOQ<33> oy  BF48|sp po 33 SB_MA_o| BF32 MEM B_A<O> 20 30 32 o7
o7 0@y VEM B _DQ<34> o g  BOS3 |5 pQ 34 SB MA 1| BE33 M B _A<1> 20 30 32 67
67 ao@Mﬂﬂ SB_DQ 35 SB_wA 2| BD33 MEM B _A<2> 20 30 32 67
67 m@w SB_DQ 36 SBﬁW73%@ 29 30 32 67
o ooqgry—NVEM B DO<37> gy  BFAO s DQ 37 SB_Wn_4f BOSO MEM B_A<4> 20 %0 32 o7
o7 0@y VEM B DQ<38> o g  BD64|sp pg3s SB_MA_5| AV30 MEM B_A<5> 20 30 32 67
o7 0@y VEM B DQ<39> o g,  BES3|sp pQ 39 sB_ma_6| BG30 MEM B_A<6> 20 30 32 67
o o@Dy VEM B_DQ<40> oy,  BFS6|sp pQ 40 SB MA 7| BD29 MEM B_A<7> 20 30 32 67
o o@D VEM B DQ<41> oy  BES7|sp pQ a1 SB_MA_g| BE30 MVEM B_A<8> 20 30 32 o7
67 ao@w SB_DQ 42 SB_MA_9| BE28 MEM B_A<9> 29 30 32 67
67 ao@Mﬂﬂ SB_DQ 43 SB_MA_10| BD43 MEM B _A<10> 20 30 32 67
67 30®M“ﬂ SB_DQ 44 SB_MA 11| AT28 MEM B _A<11> 20 30 32 67
o7 soq@y—VEM B_DQ<A5> gy  BOSA|s DQ 45 SB_MA 12| AV28 M B_A<12> 20 30 32 67
67 ao@Mﬂﬂ SB_DQ 46 SB_MA_13| BD46 MEM B _A<13> 20 30 32 67
67 aomw SB_DQ 47 SBﬁmflA%@ 29 30 32 67
o7 s0gB MEM B DQ<48> = AVB8 | sB DQ 48 SB_MA 15| AU22 > VEM B _A<15> oD ¢ -
57 3B MEM B DQ<49> =0 AUS8 | 5B pQ 49
o7 so@yVEM B DOS50> oy, AN61 | sB DQ 50
o7 0@y VEM B DQ<51> o g  ANSO |sp pQ 51
67 ao@Mﬂﬂ SB_DQ 52
67 ao@w SB_DQ 53
67 aomw SB_DQ 54
67 ao@Mﬂﬂ SB_DQ 55
67 mmw SB_DQ 56
67 ao@Mﬂﬂ SB_DQ 57
67 aomw SB_DQ 58
o7 0@y VEM B DO<59> o g  AGBO | sp pQ 59
67 ao@Mﬂﬂ SB_DQ 60
67 ao@w SB_DQ 61
o7 oq@y—VEM B DQ<62> o g  AF61|sp pQ 62
67 ao@Mﬂﬂ SB_DQ 63
50 20 (OO} NVEM B_BA<0> * B&9 | s BS 0
30 20 M B_BA<1> BD42 | 5B BS 1
w2 @mNEM B BA<2> o~ AT22|sp s 2
20 29 MEM B_CAS L AVA3 | sp cast
w020 @m—NEM B RAS L - BF404 sB_RAS*
5020 o—NVEM B VE L ¢ BD45] SB WE*
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510, —PPVCORE_SO_CPU_VCCAXG OM T_TABLE
CRI Tl CAL
=PPVCORE, OV T_TABLE =PP1V5_S3_CPU_VCCDDR
wizan CORE_S0_CPU R CAL =PP1V05_S0_CPU_VCC O A6 [axg 1 U1000 —
(NOT control | ed by VCCl O SEL) ABAT VAXG_2 BGA
A26 |voc 1 U1000 voal o 1| _AF46 Fixed at 1.08v ABSO_|yAxG 3 (7 OFEQ) vDDQ 1| AJ28
D A29 |yee 2 BGA vca o 3| _AGA8 ABS1 |\axG 4 g 3 vDDQ 2| AJ33
A31 |vee 3 (6 CF 9) Vo O a|_AGE0 AB52 |\axG 5 = 8 VDDQ 3 zjg
A34 AGE1 AB53
\oc 4 2 Veal 0 5 VAXG 6 Z |9 VDDQ 4
A35 lvee s 9 vea o el A7 ABS5 |\yaxG 7 ] ) vDDQ 5| AL30
A38 |vec 6 Zlo vea o 7| AJ21 AB56_|\yAXG 8 = VDDQ 6| _AL34
A39 |vee 7 R voa o sl_AI2s ABS58 |\yaxG 9 b4 — vDDQ 7|_AL38
A2 lvee 8 é i Vool 0 of AJ43 ABS9_|VAXG 10 & § vDDQ 8| _AL42
C26 |vee o g4 veal o 10 _AJ47 ACB1 |yaxG 11 vDDQ 9| AMB3
€7 |vee 10 g g Vool 0 11| AKS0 ADA7_lyAXG 12 vDDQ 10| AMBE
32 |vee 11 vea 0 12| AKS1 A48 |VAXG 13 VDDQ 11| AMAO
34 |vee 12 vcal 0 13| ALl4 ADS0_|yAxG 14 9 VDDQ 12| ANSO
C37 |vee 13 vcal o 14| AL1S ﬁz; VAXG 15 g Mo ﬁﬁg
39 |vee 14 vcal o 15| AL16 VAXG 16 VDDQ 14
42 |vec 15 veal 0 16| AL20 ADS3 |yAXG 17 g 2 VDDQ 15| AR26
D27 lvec 16 vea o 17| AL22 AD55 |AXG 18 % - VDDQ 16| _AR28 1w, —PPVCCSA_S0_CPU
D32 |voc 17 vea o 18| AL26 AD56_|yAXG 19 : VDDQ 17| AR30 —
D34 |voc 18 vcal 0 19| AL4S AD58 |yAXG 20 E VDDQ 18| AR32
D87 |vee_19 vea o 20f AL48 A3 vaxg 21 Voo 191 2R o 15 12 10 =PP1V5_S3_CPU_VCCDDR
B39 |vee 20 vcaol o 21| AMLE VAXG 22 VDDQ 20 —
242 |yec 21 Vo O 22| AML7 N5 JuaxG 23 VDDQ 21| AR40 Rl3180%l
E26 |vog 22 Voo O 23| AVRL P47 vaxc 24 . VDDQ 22| AVAL PLACE_NEAR=U1000. U10: $0. sm“uz%w
E28 |voc 23 VCCl O 24| AWA3 P48 |yaxG 25 VDDQ 23| AV26
E32 |vee 24 VCQI O 25| AMAT P50 |yaxG 26 VDDQ 24| _BA40 R131%(31 201,
= 2. . PLACE_NEAR=U1000. BC43: 50. 8
E34 |vce 25 vea 0_26|_AN2O P51 lyaxg 27 vDDQ 25| BB28 = PLACE. Sl DE:EOTT&HQ%"V@
E37 |vec 26 VCal O 27| AN42 P52 lyaxG 28 vDDQ 26| B33 s
E38 |voc 27 vcaol o 28| ANS PS3 |lvaxG 29 2
C F25 |vec 28 § Vel O 29| AN48 PS5 |vAXG 30 ] veepQ 1| AVes =PP1V5_S3_CPU VCCDQ - ;s
F26 |\oc 29 P56 |vAXG 31 38 VoeDQ 2| AN26
F28 lvoc 30 2 veaa 50 ﬁi;‘ P61 lyaxG 32 4
F32 |voc 31 ; vea o sL s T48 |VAxG 33 VDDQ SENSE| BA3 g CPU VDDQ SENSE P S
F34 Jyec 32 e o a0 T58 |vaxG 34 w,VSS_SENSE_vood BAYS o CPU VDDQ SENSE N e T
F37 ¥ - 59 |y, u - =
Fa8 ﬁii Voo 0 34| ACL3 — ngiz é: vocsa sensel U0 CPU_VOCSASENSE o =
= veal O _3s| _ADLE —
£42 vac 35 VI 0_36]_ADL8 VA VOCSA_VI D_o|_D8 CPU_VCCSA VI D<0>
Ve — VAX( A
125 Ivae oy > Voo o a7]_AD2L VIS [ o (r VOCSAVI 1| D49 g CPU VCCSA VID<1> oy
o N z voo o_ss| AEL4 V50 _vaxG 40
VCC_38 I} AE15 > SM VREFL_AY43, CPU_DDR_VREF ,,
28 |yoc 39 ) Vo3 0,39 VBL |vaxG 41 A - e X
F29 |voe 40 Voo 0 40, 20 V52 ke a2 R1381
! AF18 -
2 lvec 41 E vea 0 41 AF20 V53 IVAXG 43 PLACE_NEAR=UL000. BA43: 50, 8mm 1%
H34 VCC742 VCCI O_42 V55 |VAXG 44 PLACE_SI DE=BOTTOM 1/2&\4V
FB5 |veo 43 Vool 0 4 2§Z V56_|vaxG 45 R1314'| ['R1313 e
37 Jvee_aa Vea 0 44 V58 |\axG 46 10K 10K
a8 = Vel O 45| AGL7 V59 = 500 5%
© o as Vo o aa A0 =PP3V3_S0_CPU_VCCI O SEL | v9 NVAXG 47 20w $oow L
H40 Ivec 46 = VAXG 48 201 201 -
- AR1 - = 2 2
925 |vec a7 vea o an R1320* =PP1VQ5_S0_CPU VCOCI O 6 1 1 14 15 120 - —PPYCORE_SO_CPU_VCCAXG V61 |\axG 49
326 |yec 48 VOa 0 48 10K W52 |yaxG 50 L4
J28 = veal 0 49l AJLS 5 V63 .
VCC_49 1/ 20W 1R1302 PLACE_NEAR=R1310. 2: 2. 54nm VAXG 51
jzg \Voc_50 Voa O 50 xs 2015 30 17R\L:;]_300 | NosTUEF \A"‘zz VAXG 52 =
134 xg*:; vea 0,51 i/n/uzU\'vaACE*NEAFtUNOD‘ ©44: 2. S4mm 1/%20W |1?é|'0370 W61 xngzi PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
For Future Conpatibility 1 R
- 201 M PLACE_NEAR=U1000. F45: 50. 8
335 |vec 53 voa o seL| Be22 2 R310 201 —NRLACE. SI DELBOTTOM %7:20\” Y48 |yAxG 55
B 337 |yoc 54 201 yzowl 260 1 s 66 201 Y61 lVAXG 56
J38 lvee 55 o VooPQe 1| AMBS 7 26 15 12 10 - =PP1V5_S3_CPU_VCCDDR
340 lyec s6 3% VooPQe_ 2| AN22 R1311 o6 56 CPU AXG SENSE Py nate vaTages1 os @—22 |VAXG_SENSE
142 |yec 57 3¢ s 0L A AN 206 i CPUMIDSCLK oy se s o6 56 I =5 |VssaxG sense %
K26 Ny « | Ad4 - - e. =
K2 Vo8 °e ViRt B43 - gﬂ x: BQ(L;EETRL R | BB3 PLACE_NEAR=U1000. AY43: 2. 54mm
7 lvoc s9 s VI DSCL - R1312 w._=PP1V8_50_CPU VCCPII R vocPLL 1
K29 |vec 60 VI bsouT]__44 aa CPU VIDSOUT R 2011/ 20w Q1 ,\/\/\/25% e CPU_VI bsouT CBD 56 & BCL |voopLL_ 2 w§
K32 R BCA ;
Ve 61 s vocrLL s = o CPU DDR VREF .,
K34 |vee 62 W  VCC_SENSE| 3 - CPU VCCSENSE P —PPVCORE SO CPU._ 10 12 10 NOSTUFF 15 12 7 _=PPVCCSA S0_CPU SMLVREE EXT
K35 lvec 63 94 vss_sensel &3 & CPU VCCSENSE N =21 S R1371% L17 |voosa 1 e
K37 - —=PP1V05_S0_CPU VCA O 100 L21 v 2
VOC_64 P~ voo o sense]_ANL6 -« CPU VCCl OSENSE_P PLACE_NEAR={1,000, (45: 1% OCSA| PLACE_NEAR=U1000. AY43: 2. 54mm 0, 1UF
K39 |vee 66 - - = - PO PR 1/ 20w N16 |vcesA 3 0%
Ka2 |voc 67 VSS_SENSE_vccl o_ANL7 - CPU VCCl| OSENSE|N NOSTUFF NOSTUFF - 4 20 |\vocaa 4 2 Jen cerm
— 1 1 2 — 0201
L25 |yee 68 R1360 R1362 N22 |yccsa s
- 100 100 . . ANI6: 50. =
L28 |vee 69 PLACE_NEAR=U1000, F43: 50. 8mm 1% 13 Etﬁ%gFéEé%??&,ﬁNw 50. 8mm P17 |vccsa 6 - = =
L33 |vec 70 PLACE_SI DE=BOTTOM! 200 w2 = P20 |yccsa_ 7 3 PLACE_NEAR=UL000. AY43: 2. 54mm
L36 5 15| o201 R16 |\ocsa
L40 Ve 71 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. RI18 |/ *: %
— xg,;i Nole VO TAGE=1 25 o 6 6 R21 |ycesa 10
N30 vcc:74 Not e. VOLTAGE=0V D = o° u1s VCCSA 11
N34 |vec 75 Note. VOLTAGE=1 05! oo 50 oo V16 |vcosa 12
N38 |vec 76 oo = o V17 lvcesa 13
- Note. VOLTAGE=0V VI8 |y 14
V21 |vecsa 15
NOSTUFF NOSTUFF V20 |vocsa 16
R1361'| ['R1363
A PLACE_NEAR=U1000, ; ! 100 100 PLACE_NEAR=U1000. AN17: 50. 8nm
PL%%%ﬁS?E%—E%Tq'm 1/ 2333 i;mzow PLACE_SI DE=BOTTOM SYNC MASTER=K21 M_B SYNC DATE=12/13/201d
M M TTTLE
201,| |,200
CPU POVNER
T
= App| e I nc 051-8871
PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. o b vV . 5 0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF _APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 13 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 12 O: 74
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OM T_TABLE
CRITI CAL
BA13 vss u1000 vss| Mt
sa17_|yss BGA vss| Ms
Be21 (9 &F 9) Vo8
vss Vss Vss|
824 lvss 2 vss| M
B@8 |y/sS § 9 vss| M7
LI\ Z 9 vss| et
8341 lvss Lo vss| 28
BG4 lvss 8 - vss| tes
89 lvss b § vss| hes
53 lvss vss| \e6
@9 |vss Vss| Mo
5 |vss Vss| M3
o _lvss Vss| M7
L \VES] Vss| M8
®_lvss vss| et
D10 lvss vss| 1e2
D14 |yss VSs| N6
D18 |yss vss| N1
L2 \VES] vss| Pe
026 _vss vss| P4
029 lvss vss| P16
5 _vss vss| P18
D10 _vss vss| P21
o3 vss Vss| P8
246 _vss Vss| P59
o0 _lvss Vss| R
54 vss vss|_R7
8 _vss Vss| RO
£ lvss vss| R46
£25_lvss vss| T
£29 lvss vss| 47
55 lvss vss| 150
€40 |\ss vss| st
F13 |\ss vss| 52
F15 |\ss vss|_Ts3
F1o f\ss vss|_Tss
F20 |\ss vss|_Ts6
35 vss vss| B
F40 |\/ss vss| U3
5 lvss vss| ¥20
S \VES] Vss| V61
8 vss vss| v
St lvss vss| W3
®1 vss vss{ WS
H_vss vss| W8
HIO |y/sSS vss| Ve
Hs lvss Vss| W
H7_vss vss| 4
el lvss vss| Y47
"3 _vss Vss| Y58
B8 lvss vss| Y59
1 lyss
949 _|yss
J55 \VSS
ks lvss
k11 yss
K21 lvss VSS_NCTF| 5
K1 lvss VSS_NCTF| A57
L6 lvss VSS_NCTF| BEL
120 lvss VSS_NCTF| 8%
L22 lyss VSS_NCTF| B9
126 vss VSS_NCTF| 22
130 lvss VSS_NCTF|_BEs8
L34 lvss VSS_NCTF| B%
L3 lvss VSS_NCTF| B®7
143 lvss VSS_NCTF| =
L8 lvss VSS_NCTF| &8
Le1 lvss VSS_NCTF| %
M_Ivss VSS_NCTF| EL
M_Ivss VSS_NCTF| £t

PR T e

OM T_TABLE
CRITI CAL

A _vss u1000 VSS|_Avee
A3 vss BGA Vss|_Aves
~7_vss (8 OF 9) VSs|_Aw2
21 |\ss Vss vss| aws
25 |yss § % vss|_Avis
A28 \VSS - © VSS|_AVE8
A3 vss EQ Vss| AL
w7 lvss § i vss|_Aer
~0_lvss z 8 VSs| AN
M5 lvss § VSS| A8
29 |\ss vss| Ass
253 |yss vss|_Ass
M1 |yss vss| amo
A8 vss Vss| A3
AAL3 \VSS VSS| _ANAT
A50_Ivss VSs| A0
A51IVSs VSs| A4
A52 lyss VSS|_APT
53 |\ss vss| AP0
AASS \VSS VSS|_APS1
ms6_|\sg vss|_APss
2816 |\/sS vss| ax
a818_|\/ss vss| ARtz
ae21 |yss vss| Ari7
ABas [\ vssl| Are1
preTy o e
A% vss Vss| AR
Acto |vss vss]| Are1
acia_lyss vss| At
A6 _|\ss vss| ATia
o |\ss vssl ATie
017 lyss vss|_ATs6
A0 |\/ss vssl| ATas
A61_|y/ss vss] ATs2
288 lyss vss]| ATse
2E13 |yss vss| au
AFL ss| Ao
proT oo rvm
aF21 lyss vss| Awe
AFa7_lyss vss| Az
AFa8_|\ss vss| As1
AFs0_lyss vss| a7
AFs1 |yss vss| Ave1
AFs2_lyss vss| Avez
AFs3 [\ vss| Avea
2o Jves o e
AFs6_|yss vss| Avae
AFs8_|\/ss vss| Avss
AF59 \VSS VSS| AW
AG7_vss vss| A3
Aco |\ss vss| Awmz
AGL4 I\VSS VSS| A1
Acte |\ss vss| ava
A7 lyss vss| Ave
A2 |\ss vss| Avia
AcsL_|y/ss vssl| Avie
A |vss vss| Avzo
ase_|\ss vssl| Aves
~7_lvyss vssl| Ava
13 |\ss vss| Avas
16 |\ss vss]| Avae
20 |\ss vssl Avss
22 lyss vss]| Avse
26 |\ss vss| ea
AJ30 \VSS VSS| BA11l
A3 lyss Vss|_BAL7
AJ38 \VSS VSS|_BA21
A42 lyss Vss| A6
A5 IVSS Vss|_BAs2
A48 IVSS vss| _Bae
A1 _vss Vss|_Bast
axs2_lyss vss| eess
AL10 \VSS VSS|_BSS
AL13 \VSS VSS| B3
A7 lyss vss] Bos7
A2t |yss vss|_eoe
A5 |yss Vsl otz
A28 |yss vss| eos
A3 |yss vss| eote
A36 |\ss vss] eoes
A0 lyss vss] eoe7
A3 |yss vss| eos2
Aa7_lyss vss|_Boss
AL |yss vss] e
av_vss Vss| B0
vz |\ss vss] eoe
Ao lysg vss|_eos2
a2 lyss vss|_Boss
AVS_IV/SS Vss|_BEs
AVBO_|\/SS Vss|_B®

Appl e I nc.

<)
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7 6 5 4

1207 _=PPVCORE S0_CPU

Al INTEL recommendations from intel doc #4439028 Huron River Platform Power Design Cuide

CPU VCORE DECOUPLI NG Processor Load Line : -2.9 nGhns

Intel recommendation (Table 7-1): 16x 2.2uF, 12x 22uF, 3x 330uF

o CRI TI CAly CRI TI CAL ¢CRI T1 CAI,CRI Tl CAI,CRI Tl CAI,CRI Tl CAIL,CRI Tl CAL JCRI T| CAL CRI Tl CAL CRI Tl CAL

1 10s 7 =PP1VO5_S0_CPU VCCI O

lCJ_GOO 1 C1601 1 C1602 1 C1603|t C1604 1 ClGOi C1606 |1 C1607 |1 C1608 |1 C1609 |1 C1610 [1Cl611
2UF —— L 2,20

°o on /ZUF 5/2 25%2 2% —— 2, 2UF —

o2 UF

CRITICAL, CRITICAL 4CRITICAL ,CRITICAl, CRITICAL CRI TI CAL
1Cl612 |1 01613 1 01614

PLACEMENT_NOTE ( C1655- C1666)

Pl ace close to UL000 on top side

PLACEMENT_NOTE ( C1667- C1679)

PLACEMENT_NOTE ( C1640- C1645)

C1680 C1681 JiC1682 JiC1683 Jic1679
49U 4QU - ZLAUF - ZL9UF =L 2700
T i‘\s B2- SM T i‘\s B2- SM T i%SNE- B2- SM T i%SNE- B2- SM T; gSN;rE- B2-SM

CPU VCCI O VCCPQ DECOUPLI NG

Intel recommendation (Section 6.5): 26x 1uF, 10x 10uF, 2x 330uF

PLACEMENT_NOTE ( C1684- C167F)

Place on bottom side of UL000

PLACEMENT_NOTE ( C1672- C1681) =

Place near UL000 on bottom si de

Cl61E C161F 1C162A ClGZB C162C C162D 1C162E C167A 1Cl67B [1Cl67C

Thr (0Tl (0Tl [0 Tl T0-T e e

_LC167D_LC167E J'cae7c Jrcie7H
70UF 27/0UF 27/0UF 27/OUF

0% %0% > i&:i: > %0%
XNE B2- SL B2- SMI B2- SM l - B2- SM

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

R1601
,0.01G,

_S0_CPU VCCPQE: 1
1§%m 1 F67|:

0603
> g’ Note: The smal | est 10mChm available in the library are 0805s

THE TE TR [

CPU VCCPLL DECOUPLI NG

Intel

recommendation (section 6.4): 2x 1uF, 1x 330uF

PLACEMENT_NOTE ( C1646- C1671)

ace near ULO0O on top side
R1600 _

1 2 . o o

CPU VOCPLL Low pass filter

SYNC MASTER=K21_M.B

LL_ R+

SYNC DATE=12/ 13/
—

U DECOUPLI NG |

d} Appl e I nc.

NOTI CE OF PROPRI ETARY PROPERTY:
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1297

26 12 10 7

=PPVCORE SO_CPU_VCCAXG

VAXG DECOUPLI NG

Intel recommendation (section 6.3)

PLACEMENT_NOTE ( C1700- C1710)

18x 1uF(9 no-stuff),

=PP1V5_S3 CPU VCCDDR

Place _on bottom side of U000

10x 104F(2 no-stuff),

8x 22uF(2 no stuff),

Graphi cs Load

4x 470uF(2 no-stuff)

Li ne

8

1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF 1UF
0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
10v 10v 10v 10v 10v 10v 10v 10v 10v 10v
2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR xR
02 02 02 02 02 02 02 02 02 02
2 Cer 2 Cer 2 Cer 2 Cer 2 Cmon 2 Cmon
PLACEMENT_NOTE ( C1717- C1722) -
o CRITI CAL o CRITI CAL CRITICAL o CRITICAL o CRITI CAL CRI TI CAL
+C1717 +Cl1718 + Cl719 + Cl720 + Cl721 + Cl722
22UF 22UF —— 22UF 22UF 22UF 22UF
20% 20% — 20% 20% 20% 20%
6.3V 6.3V 6.3V 6.3V 6.3V 3v
2 XsR-CERML 2 XsR-CERML 2 XsR-CERML 2 X5R- CERVL 2 X5R- CERML 2 X5R- CERVL
0603 0603 0603 0603 0603
PLACEMENT_NOTE ( C1723- C1724) J_
1 1 1
C1723 .|"Cl724 ,|"Cl725
— —270UF — —270UF 270UF
20% T 20% 20%
2 2v 2 2v 2 2v
TANT TANT TANT
CASE- B2- SM CASE- B2- SM CASE- B2- SM
Intel recommendation (Section 6.13): 10x 1uF, 8x 10uF, 1x 330uF
PLACEMENT_NOTE ( C1738- C1747)
Place on bottom side of UL000
1 C1738 1 C1739 ' C1740 1 C1741 1 C1742 1 C1743 1 Cl1744 1 C1745 C1746 1 C1747
1UF 1UF 1UF —— 1 —|— 1w —— 1 —|— 1 1UF 1UF 1UF
0% 0% 0% — 1% — 1% — 1% — 0w 0% 0%
1ov 1ov 1o0v 1ov 1ov 1ov 1ov 1ov
2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR
02 02 02 02 02 02 02 02 02

Place close to ULO0O on bottom side

1 c1748 1 c1749 1 c1750 1 c1751
10UF 10UF 10UF 10UF

1 C1753
10UF

2 Gmon

.| C1756

]

Intel recommendation

R1702

0.010

1x 10nChn resistor, 1x 1uF 0402

"

1:
I E

=PPVCCSA SO_CPU

CPU VCCSA DECOUPLI NG

Intel reconmendation (Section 6.6)

PLACEMENT_NOTE ( C1758- C1762)

3x 1uf,

3x 10uf, 1x 330uf

Place on bottom side of UL000

=0
&8
19
o<

¥ |<:_ Y
et

' C1768

|+

270UF
200
2v

TANT
CASE- B2- SM

g

SYNC MASTER=K21_M.B

SYNC_DATE=12/ 13/ 201
—

CPU DECOUPLI NG- I |

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
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1

20 17 7

69 16

2220 7 _—=PP1V0O5_S0_PCH VCCI O SATA

HDA SDQUT R

%
S W

201

ul | up needed for SPI_DESCRI PTOR_OVERRIDE_L? PD needed f

or BCM_MEDI A_SENSE?

SPI_DESCRI PTOR OVERRI DE L@ a0

22 20 7 _=PP1VO5_S0_PCH VCCDI FFCLK

PEG B_CLKRO L_GPI (56 ¢ oo e

HDA_SYNC R

1

2 _HDA SYNC [ © % 0

PLACE_NEAR=UL800. F35: 1. 271 1/ W
"RL§12 W

HDA_RST_L ooy ¢ % e

w1 HDA RST R L 1,\?y\,2
5%
A
1

0016 _HDA _SDOUT_R

PLACE_NEAR=UL800. K37: 1. 27mm

PLACE NEAR-UL80D. WAS: 2. Sdrm
R1890*
90.109/
1/ 20W
Ulg(;g Np SVBALERT/ Pl Ll H12 PCH GPIO11 1 zg"%vz
MOBI LE- SFF swecLk| F17 SMBUS_PCH CLK 43 69
FCBGA SVBDATA| 10 o g SMBUS PCH DATA ey
(2 OF 10)
OM Ta TABKR oaLERT+/ Pt os0 H22 SM._PCH O_ALERT L -
2 smoai K12 SM._PCH 0_aLK v
E SMLODATALA) g SM._PCH 0 DATA D @ o
0
SML1ALERT*/ PCHHOT* / GPI 74| @ SM._PCH 1_ALERT L "
SM1CLK GPI os8| D12 g SM._PCH 1 _CLK oS <9 6
SML1DATA/ GPI O75| 11 PCH 1_DATA 43 69
é v a_ck| 3 TP_CLINK CLK .
z cL_paTtar| I TP_CLI NK_DATA R
- CL_RsT1+ VB TP_CLINK RESET L .
PEG A_CLKRQ'/ GPI o47| R - PEG CLKREQ L am
CLKOUT_PEG A N _AF44 PEG CLK100M N oo
CLKOUT_PEG A _P| AF46 > PEG CLK100M P oD« o
CLKOUT_DM _N_BB24 K100M N 10 6
ckour_pm _plAY24 g DM CLKIOOM CPU P om0
CLKOUT_DP_N|_ANLO TP_PCH CLKOUT DPN s
cakaur_op P AN2 g TP PCH CLKOUT DPP  momys
CLKI N_DM _N|_BP17 PCl E CLK100M PCH N 25 68
ﬁJ CLKI N_DM _p| BF17 - PCl E CLK100M PCH P am =
1 CLKI N_GND1_N_BB26 PCH CLKI N GNDNL
®) CLKI N_GND1L_P| AY26 PCH CLKI N _GNDP1
a CLkiN DOT 96N M4 o  POH CLKOGBMDOT N o~ R1870'|s |R187
CLKI N_poT_g6p| K24 - PCH CLK96M DOT_P am = o0 10K 10K
V4 CLKI N_SATA N_AK8 K1 TA N 1s oo 20W 1/ 20w
d CLKI N_SATA_P| AK6 . PCH CLKIOOM SATA Py 2s oo 2012 2201
REFCLK14INJ49 o PCH CLK14P3M REFCLK 1y 2 o I
or3 CLKI N_PCI LOOPBACK| PCH_CLK33 T fofe
XTAL25_1 N_49 e SYSCLK_CLK25M B R , SYSAK GLK2SMSB
R TS o S
o1s XCLK_RCOMPLATA® o, PCH XCLK RCOVP e
H50
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o7 [vss o7 UL800

AAT_yss_AA7 (9FCOB:G%) VSS_AL7| ALY
AA9 vss AA9 VSS  vss ALo[ AL9
AL Iyss am11 B I vss aLiaf ALLL
AA39 lvss AA39 g @ VssAL39 AL39
AMI lyss AMd1l & L] VSS_AL41| AL4l
AMS |yss_ ama3 g = vss_AL43| AL43
AMS |yss_AA4S é VSS_AL45| AL4S
AB2 |yss AB2 VSs_AML5| AMLS
AB4 |yss AB4 vss_Amio| AMLY
ABL7 |yss _AB17 Vss_Awes| AMES
AB25 |yss AB25 VsSs_AnRo| AM2O
AB33 |VSS_AB33  awr e VSS_AMB1| AMBL
AB35 |vss AB35 vss_AMVB7| AMBY
AB37 lvss AB37 Vss_Ap2| AP2
ABA8 |yss AB48 VSS_AP4| AP4
ABSO |vss ABS0 Vss_AP7| AP7
ACT lvss ACT Vss_APg| AP9
A |vss_ACo vsS_AP11[ AP11
ACL1 |yss ACLl Vss_AP17| APL7
ACL7 |vss ACL7 vss Ap21| AP21
AC25 lvss Ac25 Vss_Ap23| AP23
AL |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 AE9 Vss_AP3s| AP35
AE11 lyss AE11 Vss_AP37| AP37
AE13 |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 AE35 VsSs_AP50[_APSO
AEA41 |yss AE41 VSs_ARe| AR6
AE43 |yss AE43 VsS_ARs| AR
AEA5 |yss AE4S VSS_ARL7| ARLY
AF2 |yss AF2 VSS_AR19| ARLY
AF4 lvss_AF4 Vvss_AR21| AR
AF8 |vss AF8 Vss_ARa1| AR31
AF19 |yss AF19 VSs_AR35| AR3S5
AF25 |yss AF25 VSS_AR37| ARST
AF27 |yss AF27 vss_AT7| AT?
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 AFs50 VSS_AT43| AT43
AGT lvss AGT VSS_AT45| AT45
AD |vss A VSS_AUL7| AUL7
AGL1 |yss AGL1 VSS_AUB7| AUST
AGL7 |yss AGL7 Vss_Avz| AV2
AGLY lvss AGLO Vss_Ava| Av4
AR9 lvss A9 VSS_Avag| Av48
A1 lyss AGa1 Vss_Avs0| AV50
AGB5 lvss AG35 Vss_Awr| AW
AHAL |yss axl Vss_Avg| AV®
AA3 lyss A3 vss_Aw 1| AWL1
AHAS lvss A5 VSS_Aw 3| AWL3
A2 |yss AH2 VSS_Aves| AVe3
A7 lvss AI7 Vss_Aves| AR5
A9 lvss AJ9 VsS_Ave7| AVe7
AJ11 |yss AJ11 Vss_Aveo| AN29
AJ19 lyss AJ19 Vss_Avge| AVNB6
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_gio| B1O
AK4 lvss_AK4 vss_p14| B14
AKL7 lyss_AK17 vss_pig| B18
AKL9 |yss AK19 vss_B22| B22
AK23 |yss Ak23 vss_B26| B26
AK25 |yss AK25 vss_B3o| B30
AK27 lyss k27 vss_g34| B34
AK3S5 |yss AK35 vss_g3g| B38
AK37 |yss_AK37 vss_paz| B42
AKA48 |yss Ak48 vss_pas| B46
AKS0 lvss AKs0 vss_ga7| BA7
BAl lyss BA11 vss_pBag| 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_BAa4s| BA4S
BA29 lvss BA29 vss_ge4| BB4
BA9 |vss BAg vss_pg2| BB2

\VSs_BC11
VSS_BC13
VSS_BC16
VSS_BC18
VSS_BC21
VSS_BC23
VSS_BC25
VSS_BC27
VSS_BC29
VSS_BC31
VSS_BC34
VSS_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
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VSS_BK42
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VSS_J18
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VSS_J31
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VSS_339
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VSS_L29
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VSS_N21
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VSS_N31

VSS_N34
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VSS_N4
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VSS_P2|

VSS_P4
VSS_P48

P48

VSS_P50
VSS_R17
VSS_R21

P50

R17

R21

VSS_R31

R31

VSS_R37|
VSS_T7|
VSS_T9

VSS_T11

R37

T7

T9

T11

VSS_T1

T13

VSS_T41

T41

VSS_T4

T43

VSS_T45
VSS_u3l

T45

U3l

VSS_Uu49
VSS_V2

u49
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VSS_ V7
VSS_V9
VSS_Vi1
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VSS_V15
VSS_V17,
VSS_V27,
VSS_V29
VSS_ V3
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V27

V29

V33

VSS_V35
VSS_V41

V35
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VSS_Vva!

V43

VSS_V45
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V48
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VSS_Y17,
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8 7 6
20 16 7 =PP1VO5_S0 ,PCH VCCI O SATA

Em——— w01+ =PP1V8_SO_PCH VCC DETERM #
1 C2444 |1 C2452
1 C244F0 %‘(HF i %LJF

10UH- OL]?24AO§ ( VR
. - 0. oo = I B
W, =PP1VO5 SO _PCH1 (YY) PP3y3_SUS PCH VCCSUS USH y 0
0603 Ji 2484 102413 PLACE_NEAR-ULG00. AJ15: 2. 54 ?8{'//} " xgé" . xgé" o et i
?QO}UF — ?g:%up 2 3k CERM 0201 0201
Rp I, .
2 2 -
o |~ 82615 L LACE NEAR-ULBO0. ACH: 2. 54 1
f ‘I PLACE_NEAR=U1800. R27: 2. 54mm -
LACE NEAR-ULBO0. P35: 2. 54 Ry 1 R
= PLACE_NEAR-UL800. 27 2. Samm (PG HD Audi 0 3.3V11. 5V VR D
2010+ _=PP3V3RIV5_S0_PCH VCCSUSHDA
102441 2+ =PP1V05_S0_PCH VCCSSC - =PP3V3_SUS PCH VCCSUS GPI O
e . s - E-Q}UF 1 C2475 1C2476
7+ _=PP1V05_S0_PCH V_PROC 1 O . I 5B, CERM %OLJF %‘%’
2
C24161 1C2417 (1C2430 1
4. Zngg ggz;up -4 %{(}UF L =
2 2 - 2 -
R reuann etz som i85 03615 |7 636, =
PLACE_NEAR=U1800. AML7: 2. 54mm 2 7 =PP3V3 SS PG" VCC_SP'
L |rc2442
ol
R2450 S i
20 16 7 ZPPIVA PCH_VCCDI FECLK
, _=PP3V3_S0_PCH VCCADAC 1 ngz . PP3V3, SO_PCH VCCA DAC F ,, 8361 %
56 &Et FuBihg 4 [V — = 1C2434
1/201W XE?:%Y%\?TH:S' 2 W = 1UF
20 - =PP1V05_S0_PCH VCC DM PLACE EAR-UL800. 57 2. 54 > §§°§,
0201
: (2419
C24501 G451t C24551 2 §§§/ w0, _=PP3V3_S5_PCH VCODSW -
20% : % —— % —— 0201
B B¥ 2 Sgw 2 . ciY 2
CERVGS Q{T XORGEBY °| XoR G5bY 1 2499 C
Po Vocs_3 BYPASS PLACE_NEAR=U1800. R12: 2. 54mm . } %
T gggq

(PCH USB 105V PWR)

|I|—
|

PLACE_NEAR-U1800. US1: 2. S4mm
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PLACE_NEAR-UL800. ANE3: 2. Samm

20 - =PP1VO5_S0_PCH VCCI O USB
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PLACE_NEAR=ULB00. AL5: 2. 54mm
PLACE_NEAR=ULB00. AL25: 2. 54mm

10101 =PP3V3_SO_PCH
, =PP5V_S0_PCH o v 1o ot v
(s et o1 8 Toterance on 7 e s unan0. 22 samm %'00';
1 2
7, D2400 5361
S BATRADW X G = -
PP5V SO0 PCH VSREE
NECK_W DTH=0. 25MV "
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R omen 20 PCH VSREF = e ressesson vt 2 samm
e nesson 156: 2 samm = o e o
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2 %Qé% 2 é&é‘/ __2 xpé” CEFWF)2< %2
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- zeena_sus e v 1 B
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(5 setaranc o1 50 Toterance on w59 A
Ve D2400
T54DW X- G
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azgs| | W e
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0 PEAGE NEARC1800, ALBS: 2. S4mm = PLACE_NEAR-U1800. AJLT: 2. 54mm
PLACE NEAR-UL800. ALZS: 2. S4rm L _—

=PP3V3_S0_PCH VCC3_ 3_SATA

2+ _=PP3V3_S0_PCH VCC3_3_PCl
R 12423
ot UF 0 1UF
—‘|? §§01CERM 2 >}<8\F/€ CERM
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PROCESSOR M CROZ2- XDP CONNECTOR

NOTE: This is not the standard XDP pi nout

TH
Pi

ERTY_OF APPL]
THE POSESSOR AGREES TO THE FOLLOW

E_| NFORMATI ON_CONTAI NED HEREI N | S THE
RI ETARY Pl

E COWPUTER,
NG

I NC.

Use with 920-0782 Adapter Flex to support chipset debug pES| N NOTE:
COT AN LABLE ON JTAG —PPV/ XDP .,
- _=PPVCOI O SO_XDP XOP. T e PRV O S0 s
, _=PP3V3_S0_XDP JCZ;'UU | PLACENENT NoTE " ) .
oSt DF40RC 60DP- 0. 4V B i |
R2540 , Re510'| 1 Res11t Re512° ,
iy 62 (M 61 , DRSS 51 51% ,
i - G v -
D 2 Io o w0z, 'I w0z, w0z, .
s 10 B> XDP_CPU PREQ L cRsEN_AQ -~ 45 0L gt EeEN CPU CFG<16> o PLACE_NEAR=02500. 52: 2. 54M1 " .
w 10 > XDP_CPU_PRDY_L cosext s —— 100" ome ceser oo CPU_CFG<17> 1 om0 _XDP_CPU TDO- - - - - - - - " .
2o ot s 23 10 __XDP_CPU_TDI . .
o 10 y—XDP_BPM L<0> cosnaTa_sn ——00 01" gup chsnata_co CPU_CFG<0> ame e o6 23 10 __XDP_CPU TNV . .
& 10 [rmyXDP_BPM L<1> J— —— 2000l o J— CPU_CEG<1> am s e o = 10 _XDP_CPU_TCK
XDP_BPM L<A5R2560 o s g X\ 2 iy F-FUEM 14 13 00 20 10 _XDP_CPU_TRST_L - - - - :
56 10 (TR AN O O
s 10 rmyXDP_BPM L<BoRo661 oI\, iy PN XDPBPM L<2> crscata s PUFGEET b EERIU casoura co CPU_CFG<2> amo e A ——— s v s 2 '
o 10 [rmy—XDP_BPM L<6R2562 ::‘:,vv\/z s il o 10 rmy—XDP_BPM L<3> CBSDATA_A: =00 017 gt cesoaTA 3 CPU_CFG<3> am o e \ !
e e lon} em = — xop xop
00 10 [rmy-—XDP_BPM L<75R2563 (i \AA"2 i 20 5 ot " R2513 R2514° '
e " CPU CEG<10> N EZ Dy casen oo CPU_CFG<8> ame e . st 5t '
. EI'F_,N‘ CPU_CFG<11> — — i; 00 z: — P CPU_CFG<9> ame s . v v )
o o [y CPU_CFG<12>R2564 .. 1/\/§/\/2 s S Sl XDP_OBSDATA_B<0> CSnATA F0 — 2O gg 27 e CRSnATA_ M) CPU_CFG<4> ame s [ : ?| pracevent nore :
. CPU_CFG<13>Re565 % A XDP_OBSDATA_B<1> R — > 29 —— CPU_CFG<5> ame s ' Temv e e o
[mag = VN oS > 00 hand nce RO, 12 Saben R N UL s
o o > CPU CFG<14>R2566 .. LA s EE I EFS
o o [y CPU_OFGS155R567 1t \)0\s i, [ oo ore XDP_CBSDATA B<2> casura =10 012 omp casoura o CPU_CFG<6> amo e sme | TPXDP CLKIOOM P rmysaee L
e XDP_OBSDATA_B<3> crsnaTa & —>— 90 015 o cespatan CPU_CFG<7> ame e
38| 37
A NeARA000. B0 18 00 XDP_CPU_PWRGD pwerry rkn -0 8 2 39 g Lre0 wbetka s XDP_CPU CLK100M P PLACE NEATRIBAO. 1: 2. 41
1K | XDP_CPU_PWRBTN L i - 100 o I e XDP_CPU_CLK100M N o | TPXDP_CLK100M N (e s
e 10 0 rmyCPU PWRGD oo A AN 2 i - Y-
Voo ces_AB o0 Voo cas oo
b xce XDP_CPU_CFG<0> o — 00 0l o - s XDP_CPURST L
PLACE_NEAR=UI900. DL0; 2. 5404 R2502 XDP_ VR READY i ; ad o o lar ; [ XDP _DBRESET L o 2 25 o0 RZ,SKOS PLACE NEAR=RI125. 1: 2. 540
w0 23 17 om—PM PYWRBTN L s UANNA 2 vz 50 5 042 NOTE: XDP_DBRESET_L pul | ed-up to 3.3V on P. 28 s 1 2 uzow CPU RESET_L Pan FES
VYV 15 3@y —=SMBUS_XDP_SDA " —— 0001 g ™ XDP_CPU_TDO am o VIV
C - oo —SVBUS XDP_SCL m RO P R — XDP_CPU_TRST_L T o 2
PLACE NEAR-UL000. 250 2. 541 R2501 oo o NCXSL 0 0155 g o XDP_CPU_TDI oo w0 25 8
o 250 > A AN 2 o 25 10 gom—XDP_CPU_TCK 10k 0017 e XDP_CPU_TNS ooy 20 22 66 =PPJV05_SUS PCH JTAG.,
W 60) 00 59 XDP_PRESENT# = = = = e = = - - - - =1- - = =¥ - - - - - - -
201 XDP I
R2504 XDP s S XCZDPSOI | PLACEMENT NOTE: N '
910 C2500 : PLACE TDO TERM NEAR
2 17 o PM PCH_SYS PWROK w1 2 uew 2500 7| 64 G 63 L | Pox oo |1 e s oo .
e v ' R2550 | 1 551 R2552 '
:::;r 998- 2516 CE , W % ig . ,
. s e o S e a0 w2 som |
. . 402 ' 201 201
Even pins should be facing edge of the board L e seamsntss 522 s K 2 z l
- PLACE_NEAR-§1800. U12: 2. 54MM 1
w1 _XDP_PCH TDO- - - - - - - - N ,
2516 _XDP_PCH_TDI i .
PCH M CRO2- XDP CONNECTOR -+ 0P POLTNE . .
NOTE: This is not the standard XDP pi nout e TR NG T 7 S !
Use with 920-0782 Adapter Flex to support chipset debug , ,
T T T XOP 1 1
R2556
, _=PP3V3_S5_XDP 22,";"", CALW , >0 .
waw .
J2550 ' =, '
DF40RC- 60DP- 0. 4V . | .
M ST- SM f —4
62 /\ 61 = '
/ ! |
e a5 o Io o j -
B PCH 7G3| B9 00 L Lo, s TP_XDP_PCH OBSFN_A<0> CBSEN_AQ P 160 0 omt OBSEN_C0 PCH GPI Q15 am , !
o D Z VN s _TP_XDP_PCH OBSFN A<1> CRSEN_ A1 -— O o o8 -— CBSEN C1 SMC | G THROTTLE L am xop X PLACEMENT NOTE [
xop g 7 R2578 PLACE NEAR-UIB00. G- 2. 540 PLACE TOQ/ TDI/ TVS/ TRST* '
PLACE_NEATRLIS00. AT 2. 540 R2580 | XDP_PCH GPl 069 _OC0_L CBSDATA_AQ DU 3 g 9 CBSDATA_CO XDP_PCH | SOLATE CPU MEM L s i AN 2 20w | SOLATE CPU MEM L am e = e, TEMNERP L L 3
2 10 rmy—USB_HUB SOFT RESET L syin AN 2 yzow XDP_PCH USB HUB SOFT_RST_L crspara_a1 —— 10 0l oma CBSDATA_C1 PCH_GPI G85 am = " o
14 13
PLAGE_ NEAR-ULBOO. AL3: 2. 54 RZEDgG XDP_PCH SDCONN_STATE _RST_L cespata a2 16 g g 15 o o CBSDATA_C2 DP_AUXCH | SO Yy B
. SDCONN STATE RST L B/ 2 g XDP_PCH ENET_PWR EN CRSDATA_A: — ;2 00 g — CBSDATA_Ca SATARDRVR _EN am
wop s _TP_XDP_PCH OBSFN B<0> CRSEN_ B0 -2 gg 2l CRSEN_ D0 TP_XDP_PCH OBSFN D<0> ,
LA NEAR-U300. D162 54 R2587 s _TP_XDP_PCH OBSFN B<1> CRSEN_ A1 =210 01 ot CRSEN_ D1 TP_XDP_PCH OBSFN D<1> ,
1 g ENET_PVR_EN o 1 2 120w DR Do Pl
" o 1 T PCH GPI O43_OCA L COBSDATA_EO. o=—230 01 qup COBSDATA_ D0 PCH GPI O36_SATA2GP am
LA NeARAS00.B16: 2. S roeal XDP_PCH SDCONN DET_L CRSDATA_R1 =90 012 s CRSDATA D1 JTAG | SP_TCK ame o
5 -~ 37 31 e R2579 PLACE_NEAR=ULB00. AA3: 2. 54MM
8 SDCONN_ STATE CHANGE st A AN, 2o . myPCH_GPI 010_QC6_L chsoaTa B2 — 0ol o chsoaTa 2 XDP_PCH_AUD | PHS SW TCH EN 540 A A 2 atzn AUD_| PHS_SW TCH EN Py o
X0P 1 O PCH GPI O14_OC7_L OBSDATA_B: PEPG-- 00 35 el COBSDATA_ D3 ENET_LOW PWR T
PLACE_NEAR=12550. 39: 2. 54MM R2584 —— 38 50 37 -~
o151 40 25 ALL_SYS PWRGD s I A AN 2 utew XDP_PCH S5_PWRGD PVRGIY HOCKO -0 39 om | TPCI K/ HOOKA TP_XDP_PCH HOOK4 .
m VA - 0 o -
) XDP_PCH PWRBTN L HOOK1 - 42 5 o4t - LTPQIL K#/ HOOKS TP_XDP_PCH HOOKS 6
PLACE NEAR-U900, D101 2. 5480 RO585 VCC_0BS_AB a4 5 o3 VCC_0BS_CD
PM PWRETN L o, s _TP_XDPPCH HOOK2 HOOK? PRT: Dl P RESET#/ HOOKG XDPPCH PLTRST_L s 1K series R on PO Support P, 28
40 23 17 (OO} s A AN 2lzon . _TP_XDPPCH_HOOK3 HOOK - 48 5 o147 - DBR#/ HOOK. XDP_DBRESET_L [Ty 10 23 25 66
50 00 49 NOTE: XDP_DBRESET_L pul l ed-up to 3.3V on P. 28
15 23y =SMBUS XDP_SDA oA — ool o s o Pen -
A 5 2 [ =SMBUS _XDP_SCL sal - 45 0 53 TRSTn TP_XDP_PCH TRST_ L
ToKL NCx=2 o o422 - o XDP_PCH TDI oo 16 23 SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201
2 10 @@ XDP_PCH_TCK TcKko 00l VG XDP_PCH_TNMS oD = Ual=s U & P XOP
60| 59 ( P ( H
‘o6 XDP_PRESENT#
c2580 * 64 /™ 63 1 c2581 d} Appl e Inc. 051-8871
0. 10F —— @, Lo asaey
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BOM GROUP BOM OPTI ONS
_pPaYs S3 LUSB HUB BYPASS=U260 ml?ﬁml 24 HUBL_ALLREM HUB1_NONREML_O, HUBL_NCNREMD_O
20872 "
BYPASS—U260 .23 HUB1_1NONREM HUB1_NONREML_0, HUB1_NONREND_1
2602 1| 2603 : 26111 26121 BYPASS‘UZGOU 15:: 2m JF— HLBL_NNREM_L, HUBI_NONREND._0
0. 1UF 0. 1UF HUBL_3NONREM HUBL_NONREML_1, HUB1_NONREMD_1
sor ool 2 sor ctRv 2 st—cEm st—(IRM
4 0201 0201 0201 HUB2_ALLREM HUB2_NCNREML_0, HUB2_NONREMD_O
L ' [F— HIB2_NOAREM_0, HUBZ_ NCNREND_1
- HUB2_2NONREM HUB2 _NONREML_1, HUB2_NONREMD_O
D A s SBaog 29: - 2om g JF— HLE2 _NNREML_L, HUBZ_NONREND_L
BYPASS=U26005 05480 2600. 10: : 2fm
1 1 PPUSB_HUBL CRFI LT
CEGI%E C§611ug e e NON_REML NON_REMD DESCRI PTI ON
1% ' 1% vq‘rr\fzg:iws?/-rmo 2 1 2617 1 2618 0 0 Al'l ports are renovable
¥R CER 2 ¥R CER 2 PPUSB HUB1 PLLFILT 1 &G ToF 0 1 Port 1 is non renovable
olu|m|lo|o| «| < 1% 20%, 1 [o] Port 1 and 2 are non renopvabl e
) Bl il ) 1 C2615 1 C2616 : ooy ERM : feing 1 1 Port 1, 2, and 3 are non renovabl e
= —L—o0.1uF UF
CRI TI CAL VDIB3 55 — io% 20%
Y2600 3 A BOM TABLE
24.000M 150PPM 6PF % - 0201 0201
- 000N 1505 OM T_TABLE 7
CRI Tl CAL yr CRI Tl CAL SYM VER 1 v PART# QTY| DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON
< L . 00,6575 1 C2620 U2600 = 33850720 | 2 | swec usezsia 12600, L2650 CRITI CAL USBHUB_2514
szsjﬁ’g R2630 18PF USB2513B
5 1M % R2605 PN 33ssos24 | 2 | swec usezsise 2600, U2650 CRITI CAL USBHUB_2514B
. 2 ,_U\N\,?_ 2 100 1
HUB1_NONREML_1 HUBLNOWEMD_1 201 5% 201 £ USB HUBL TEST 1| TEST USBOM DNL/PRT_DI S_ML > HSR_T2AA N D T29 33850923 | 2 | swec usxesize 12600, L2650 CRITI CAL USBHUB_25138B
) o 1 03 Y J_ 120w USB HUB RESET L 26 | ReSET* USBDP_DN1/ PRT_DI S_P1 st 1204 1 D o
R2601 R26 201 = E B —
= = = 3 USB_SDCARD N SDCARD(NA to K78
10K 10K 201 33 USBDM DN2/ PRT_DI S_M| D ¢ @ RD( o )
5% % CRI TI CAL USB HUB1 XTAL1 XTALI N/ CLKI N 2
1200 120w USE HUBL XTAL2 32 | oA USBDP_DN2/ PRT_DI S_P2 USB_SDCARD P ao e
201, 220 USBDM_DN3/ PRT_DI S_M| 8 USB EXTD N s
USB_HUB1 NONREMD 28 | SUSP_I N/ LOCAL_PVR/ NON_REND | oo T o T Ues EXTD P @: : :E LIO External D
USB HUBL NONREML 22 | 5pa/ SMBDATA/ NON_REML NGy NG
=X
24 9
HUB1_NONREML_O HUB1_NONREMD_O USB_HUB1_CFG SELO SCL/ SMBCLK/ CFG_SELO NA=x NC
R2602* ‘R2604 B _HUBL CFG SEL1 25 | HS I ND/ CFG_SEL1 PRTPWRL/ BC_ENL*| 12 _TP_USB HUB1_PRTPWRI
+| 16 NC USB HUB1 PRTPWR2
10K 10K PRTPWR2/ BC_EN2 ~
C 20W Tvow X PRTPWR3/ BC_ENG*| 18__NC USB_HUB1 PRTPWR3 =PP3V3 S3 USB HUB e 2
R2607 NC20 NC USB HUB1 PRTPWRA
201, , 201 Tox
20w \pu  OCSI*pl3 TP USB HUBL ocsi R2620
So1 \pu  Ocs2rll7  NC usB HUBL ocs? o
L \pu  OSC3*hl9®  usB EXTD oC L s 39 § %
- 21 - ocsa < 120w
I PU NG LSE_HUBL <9 © , %o , =PP3V3 S3 USB RESI
RBI AS| 35 USB HUB1 RBIAS R0640
20K
VBUS_DET| 27 __USB HUB1 VBUS DET ; =PP3V3 S5 _USB RESE]
30 CRI TI CAL v
BYPASS=U2650. 5: : 5nm USBDM_UP| USB HUBL UP N g e ['R2600 120w s
245 7 =PP3V3 S3 USB HUB YPASS=LP65Q. 23: - 2mm 4 useDP_UP|. 31 USB HUBL UP P G e g 12K 201 R2641
BYPASS=U2630. 34: : 2nm THRM_PAD Tow 10K
1 [BYPASS=U2650. 15: : Zm 201 R2642* NOSTUFF 1/ 20w
C2652 * c26531| C2661' C26621 5 2 642 . 2641 i
4. 70F —— 0.1UF ——=  0.1UF 0. 10F 5%% I Yoore
o3 i i v 2 ey T 8%,
2 . . 2 . L
X5k CERM ¥R CEPM X5R gggtlw X5R: gggtlw = 201, 2 o™ 4 USB HUB RESET USE HUB RESET L
L 6 3
B BYPASS=U2650. 23, F 640 2
PREZL 2650. 10: : 2| Ky ) Z\roozow x- G 640
P3Vgs3 ENRC 2\G|| ‘Sor- 363 (S5 2N7002DW X- G
BYPASS=U2690.8R56208850. 5: : 2mn ' Soees
= Lol 1
1 1 1 1 PPUSB_HUB2 CRFI LT 4
C2657 C2658 C2659 N C2660 N PO 2 Ol L 1 2640
4. 708 —— 0.1F —— 0. 18 — 0. 18 M NNECK_W DTH=0. 2MM —— 0. 47UF
o 16V 16V 16V VOLTAGE=L. 8V 1 C2668 a3
X5R- CERML 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM 2 PPUSB HUB2 PLLFI LT by A
B 4 0201 0201 0201 M N_LINE_W DTH=0. 4MM 20% 402
w|S[4[RIZ[G| I| §| MAEEWETH=O. 2w PR
L TR 1 C2665 Y
= oz — - F =
Beba- z
Tz D2600
— R2690
P i M T_TABLE % z USB HUB SOFT RESET L 1 XA 2 USB HUB SOFT RESET L R zsal_)/glu
CRI TI CAL 10 CRI TI CAL SYM VER 1 23 15 [Ty USE K1
o0 05 S 1 L2650 yZow BAT54XV2T1
— 4 C2669 C2670 USB2513B 20
18PF R2680 18PF R2655 201
250 1M S8 T &N
NPO-0G 2 dVAVAVES ] 2 hPo- @06 1AX00 USB HUB2 TEST 11 | tesT USBDM DN1/ PRT_DI S _Mi| 1 USB BT N E s e
Bz NOwEML_L FEzNONRED = 120w 50 USBDP_DN1/ PRT_DI S_P1| 2 UsB BT P cwes D ueTOOLh
R2651° 'R2653 " 120w . USB HUB RESET L 26 | RESET* - s e:mg
= 0 = = —— 3
M USB TPAD HUB N
10K oK CRITI CAL o USB HUB2 XTAL1 33 | XTALI N CLKI N USBDM_DN2/ PRT_DI S ED **  Trackpad/ Keyboar d
; : USBDP_DN2/ PRT_DI S_P2[ 4 USB TPAD HUB P >
1720w 120w USB HUB2 XTAL2 32 | xTALOUT - -
201, 220t USBDM_DN3/ PRT_DI S_M| 8 USB EXTA N aes
USB HUB2 NONREMD 28 | SUSP_I ND/ LOCAL_PWR/ NON_REMD USBDP DN/ PRI DI 5 PaL7 USE BXTA P @35 o Rght USB A
USB HUB2 NONREML 22 | 5pa/ SMBDATA/ NON_REML NGy NG
—x
24 9
HUB2_NONREML_O HUB2_NONREMD_O USB HUB2 CFG SELO SCL/ SMBCLK/ CFG_SELO NA2 s 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 N
120w 320w . PRTPWR3/ BC_EN3*| 18 NC USB HUB2 PRTPWR3 =PP3V3 S3 USB HUB 78 24
e w R2657 NG_20  NC USB HUB2 PRTPVR4
201, , 201 ToK
5%
11200 \pu  OCS1*pl3 TP USB HUB2 OCSl 'R2670
o \pu  OcS2rliL7  NC USB HUB2 ocs? Ro¢
A = 1Py OSC3* ;9 s LXIA OC L < 0 § % o SYNC NASTER=K21_M.B SYNC DATE=12/13/ 2010
1 =USB HUB2 OCs4 e
T P N USB HUBS
B RBI AS| 35 USB HUB2 RBIAS
i g
VBUS_DET| 27 USB HUB2 VBUS DET I | 051 8871
30 CRI TI CAL Appl e | nc. =
USBDM _UP| o USB HUB2 UP N ao e ['R2650 ® 2.5.0
B0P. USB HUB2 UP P 12K
LSEDR-tA O g NOTI CE OF PROPRI ETARY PROPERTY:
THRM PAD w THE | V\FOT\’NA | ON_CONTAI NED HEREIN | S THE
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7 6

3

System RTC

Power Source & 32kHz / 25MHz O

7 _=PPVBAT G3 SYSCLK

Coi n- Cel | VBAT (300-ohm & 10uF RC)
No Coin-Cell: 3.42V G3Hot (no RC)

7 _=PP3V3 S5 SYSOLK

ock GCenerator

UNUSED cl ock ternminations for FCQ

68 16 _PCH CLKI4P3M REFOLK

CLOCK ( CK505)

M MODE

68 16 PCLE CLKIOOM POH N

68 16 PCLE CLKIOOM PCH P

68 16 _PCH CLKIOOM SATA N

68 16 .PCH CLKI0OM SATA P

'ra752

're753 |'Re754 |'Re755 |'R2756

10K 10K 10K 10K
e e e e
S P S S

8

Coi n-Cel | & G3Hot 3. 42V G3Hot
D Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | 3.3V s5
Geend k 25M4 Pover 7 _=PP3V3 SO SYSCLKGEN No bypass necessary
Powered in SO
S8 XTAL Pover 7 _=PPVDDI O SO_SBOLK w ~ 9
126 XTAL Power ; _=PPVDDIO T20 Gk
n [yl N VBAT and +V3.3A are
o~ . <
8\ g ‘:.’ internally ORed to
create VDD_RTC_QUT.
2724 ¢ 2722 1 L 2702 > T
0 —— 0 —— — 2700 +va. 3A shoul d be fi rst
or e ? or 2 T e SLG3NB148V avail abl e ~3.3V power
ozt ozor ozt TN to reduce VBAT draw.
CRI TI CAL
11 |VDDI O 25M A 32KHZ_A| 12 SYSOLK_CLK32K RTC 16 6
= Gound VDDIO of unused CLK S | vDDI O_25M B
put
outputs for power savings 14 [ VvDDIO 25M C  25MHZ. 9 o SYSCLK CLK25M SB oD 16 o
R2705 - X .
. = 25MHZ_Bl & s NC
YSCLK CLK2SM X2 AAN Ay SYSAK Q2T R - X2 25MHZ_CL 15 YSCLK CLK25M T29 oD 2 o
™ NO STUFF - Xt =PPVRTC G3_our ;
R TICAL " ‘R2706 VDD_RTC_ OUT| 1 g & For SB RTC Pover
Y2705 M @ THRM
25. 000M-Z- 12PF- 20PPM Vaow ——~ PAD * 2710
" 1
[P NEE o
ne svsak akesmxi 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 200
ZPP3V3 S5 PCHPVRGD 7 25
R2750" ' Q2750
1K il .
o . c2760
0. 108
o201 20%
o iov
7 X5R CERM
L o201
61 51 40 23 E ALL_SYS PWRGD ! SCT0- M .
. P s0_poooo . e R2762
w2750 \ 3.0k
CPUL WP _PGOCD 2 4 YS PVWROK R PM PCH_SYS PVWROK
s I / w2760 oD 7 22
2 1/ 20W N
- " . NOSTURR
B 201 R2761
. . o
= "
R2760
0
40 35 _SMC_DELAYED PWRGD AANA PM_PCH_PWROK
v prevrers
1 20w PM_PCH_APVROK 17
"

7

Pl at f or m Reset Connecti ons

26 18 [TN)—PLL RESET L

Unbuf f er ed

—_ LPC RESET L

=PP3V3 SO RSTBUF

R2781 m 69
33
. 2 LPCPLUS RESET L s a2
T GRS TRE aWAY% TS TRE oD
™
20w
"
R2783
33
1 2 MC LRESET L oD “©
s
20w
"
R2788
N AP _RESET L
A% oD
™
20w
R2771 -
o
AN\ PCA9S57D RESET L o s
™ xop
20w
o
R2789
A XDPPCH PLTRST L
. - oD =
™
20w
"
— =129 RESET L oo =
Series R is R3803
R2793
3
H /\/\/\/2 BKLT PLT RST L oo s
s
20w
Buf f er ed e
74LVC1Q07
scro
4 PLT _RST BUF L
TAKE_BAseTRE
'
R2780
2780 * 100K S
— 5% — 10 23
0.1 20w = oD
"
R e 2 , 201 VTT vol tage divider on CPU page

PCH Reset

=PP3V3 SO_SB PM

Butt on

PM SYSRST L

R2795
10K
xop Taew
R2796 20
XDP_DBRESET L N
56 23 10 [TR) LAAAZ
55
1 row
s
oz
f
2
R2727
PLAGE NEAR-U1800. GB1:5. 1mm 22
o0 18 (TR LPC GLK33M SMC R 1 2 LPC_CLK33M SMC [ o o
55
120w
o
. R2726
L N TR R ™ LA AN 2 LPC GLK33M LPCRLUS
18 6 a2 69
[ AAAY; issng
5
120w
o
- R2729
PCH CLIIIRL PO Gut o 1% 2 S4MM S, 2 AR 2 PCH GLK33M POIIN
18 16 o8
™ D
5
120w
o

201

v T

R2797
o

5%
116w
WF-LF
02

SI LK_PART=SYS RESET

I< \nSTER=K21_M.B
=3

Cl ock (CK505) and Chi pset
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WHEN HI G+ CPU 1.5V remains powered in S3, VIT follows SO rails,

MEWTT_EN = (I SOLATE_CPU_MEM L + PLT_RST_L)

P1V5CPU_EN = (| SOLATE_CPU MEM L + PM SLP_S3_L) * PM SLP_S4_L

* PM_SLP_S3_L

MEM RESET_L = !| SOLATE_CPU MEM L + CPU_MEM RESET_L

The circuit bel ow handl es CPU and VTT power during S0->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.
MEM RESET_L not i sol at ed.

WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol ated.

61 48 40 17 PM SLP. L

CPUMEM_SO
'R2805
10K
20w
2201
4 PLV5CPU EN gy
, =PP3V3_S3_MEMRESET CPUMEM SO
CPUVEM_SO 805 Bl
R28Q1Y|  SSMNSTREARE |l
100K —
%
1/ 2 “
201, 2™ st
P1V5CPU EN L
CPUI\/EI\é_ 8(()) ol oo O:’%NEM_SO
ssvBNATEOY | 1| SSveNS7FEAPE
63 | kKh > 56
C CPUMEM_SO o H & N
R2890 5[G" Si7 R
2 10 y L SOLATE_CPU VEM L 2 A0 A4 SOLATE_QPU,MEM L_R ¢ PMSLP_S3 L murwa
158w CPUVEM_SO
26 = 1']?(%(810
Eoé‘éow
2 1
. _=PP5V_S3 NEMRESET ¢ VEMTT EN __ germy
CPUMEM SO
CPUVEM_SO CPUVEM_SO (;2 0 B
R2815! R2802! SSMENSTTELEE |
100K 100K =
1/ 20 1/ 200 o
2%, 201, 2[G*" st
MEMVTT_EN L
cpuwgrxl/l_sso CPU§E2M 8(()) ol o N CPL(J)I\/EM_SO
SSMEN37EEAPE N37FEAPE
SSMVEN37FEAPE o563 | Kh S| e
SOT563 4y H i
O M- M-
x® 2[G™ st Z1S © G5
S[3T o PLT_RESET L e 2
B F T
oC§§71uZ : =PP1V5_S3_IEMRESET
% CPUMEM SO M S0 !
priie 815 1CPU'V§ 150 No STUFF
ssvens7FEAPE 2816 2816 *
MEMRESET |ISO._ LS5V L w SOT563 506 0. 1UF ——
= ¥ 20w 18 ne
® 2201 R R
" =MEM RESET L — CPU MEM RESET L o T8 e VEM RESET_L [ 77 2 20
o> =MEM RESET L — CF) MEM RRE < =
CPUMEM S3
R2817
1 0 2
1/528W

1

Step | SRLATE CPUMEM L PLT_RESET_L PMSLP S3_L PMSLP_S4_L CPP MEM RESET L VEM RESET_L MEMVTT_EN p1v5l:\=-ufgm
SO 0 1 1 1 1 CPU_MEM|RESET_L 1
1 0 1 1 1 1
to 2 o o 1 1 o
3 o o 1 x o
4 0 o 1 x o
A 5 o 1 1 0 (%) 1
to
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 PMMEM PWRGD, nust wait for software to clear before deasserting | SOLATE_ CPUMEM L GPIQ
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

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

1Vv5 SO "PGOCD' for CPU

- =PP3V3_S5_CPU_VCCDDR
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
1512 10 - =PP1VS_S3_CPU VCCDDR — PM MEM PVWRGD _rrmy, 10 17 66
1R2822
1°0K
20w CRI TI CAL |6
R2820" 240 b | @820
27.4K - DVB53DOUV
% SOT- 563
12 PM_MEM PWRGD L 2|6 |'<*
201, |
3 CRI TI CAL {
P1V5_S0_DlV, 5p %%%&U\/ f
%& SOT- 563
4
NO_STUFF
R2821! C2820 1
33. 2K 1000PF ——
1/ 200 i(g A
2"5/'1:2 20
MEMVTT C anp
Ensures CKE signals are held lowin S3
. _=PPVTIT_SO VTTCLAMP
75mA max | oad @0. 75V
GomW max power
2 7 _=PP5V. ESET CPUMVEM SO
CPUVEM_SO 92 0 Rl
R28511 SSMBN37FEAPE
sor563 | KA
100K -
%, 2
1/ 2 I
201, 2™ st
VITCLAMP_EN
CPUMEM_SO
NO_STUFF
2850 Bl C2851 1
SSMBN37FEEAPE
sor563 | Kh 1000pE ——
3 = ggz
F e 201
5(G™ Siz
55 5 [T =DDRVTT_EN

Istc NASTER=K21 M8
CPU Menpory S3 Support

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

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

Ay e )
051-8871 | D
2.5.0

SYNC_DATE=12/ 13/ 201
—

28 OF 109
26 OF 74

8

3 2 1

WWW . AliSaler.

om




o7
2 ¢0 &7 0 SEPL\G
60 5 28R
HEEEEEEEEREEEE " —
(=} (=] o
[11] wf w
22| 8|8(8[¢| 25| =|0|0|d 12912 gl 2 EREE 12932
o wiw
VoD Vi 0. 47UF ~
R VBD VDDQ S W 20% 2o 2o g3 oo T
CERM X5R- 1 [ VDD VDDQ av 0.47UF 5 0.47UF|, T o VDD VDDQ av
U2900 9 10 201 E E %iﬂ\n X5R-1 mwx?:; mwx?:; E E %iﬂ\n X5R-1
= U2 = > S v
DDR3- 1333 DDR3- 1333 U2920 = T >z U2930 =
s veMA creos @ | cr FBGA S DDR3- 1333 DDR3- 1333
o7 32 20 27 11 MEM A 0OT<0> @ | opT @ FBGA @ FBGA
w0 20 202y 0 VEMRESET L N8 | pecere 67 52 28 27 11 MEM A 0OT<0> R | opr 67 52 28 27 11 MEM A 0OT<0> R | opr
Ro900; 240 %0 29 28 27 20 MEMURESET L NG f RESET*
1 2 ewnzo MO |5 M T TABLE OM T_TABLE 20 29 20 27 20 MEMRESET L N8 g %0 29 20 27 20 MEMLRESET L N3 g
N 120w T Q - R29101 \ NN 2 vemaza MO [zq R29207 . 240 Ho R29307 , 240 Ho
% 1 2 MEM A_Z(
G52 2s 27 MEMA Ao> K4 | pg ool BAvema box7s Lo VE' 138 V20w 201 a 5 AN\ LAz = 1 7Q OM T_TABLE LAAAZ vz | 7q M T TABLE
%) = — 67 32 28 27 11 MEM A A<O> A0 DQO MEM A DQ<8> 13 o7 _L MF 1% 120w 201 K4 MF 1% 120w 201 -
6752282711 MMAAcL> L8 | g DQL| BrvEM A DO<1> 1s 67 VM A Acls LB ] = 675228 27 11 MEMA Ao> K4 | a9 DQO| B4MVEM A DOc19> s o a2 20 20 1r MEMA A<O> K4 | a9 D[ B4 vEM A DO<28> 1y 6
clo=>= MeMAA> L4 T DQe| SMEM A DO0> 43 o7 o7 T 17 AL DOl NEM A DOSLA> iM ADQAZ 1 o7 o752 28 27 11 MEMA A<l> LB | o1 DQL| B VEM A DO<17> 1 o7 o7 5 28 27 11 MEM A Acl> LB | o1 DQL| B MEM A DO<25> 4, o7
MEM A A<2> D@l Svema poce> MEMA A2 C
oo MMAAG K33 DBl ONEm A DOE> 11 6 A v=vy 223 9w A Z— o o2z MEMA A2> L4 | D2l Srvema po23> 1 o rozae e MMAA> L4 | pp D2l Svema po27> 1 o
67522827 11 MEMA Aca> L9 | pg NF/ DQ4| E4VEM A DO<a> 11 o7 o7 92 28 27 1 a9 DQBAEA‘NEM oo 67 52 2 27 11 MEMA A<3> K3 | a3 DBl DO MEM A DO<20> 11 67 079228 211 MEMA A<3> K3 | a3 D3| 9 MEM A DO<26> 11 6
oz MMAAS> L3 |as NE/ DQB|_EONVEM A DO<2> 13 o7 o7 32 20 27 1 MEMA Astz | P z Eg DQi S MEMA DO102 TR o 52 25 27 11 MEMA Acas L9 | og NF/ DQa| B4 VEM A DO<22> 1 o o1 5228 27 11 MEMA Aca> L9 | g NF/ DOt | EAVEM A D020 11 6
) 03 o752 20 27 11 MEMA A<> L3 | DB > 167 L
67 32 28 27 11 MEM A A<6> v 146 N/ DQSf MM A 005> s o7 T M A W] e N DB e A Doctae o o 67 32 28 27 11 MEM A A<5> Ng 25 NF/ D@W& 1 e o7 32 20 27 11 Mﬁg 25 NF/ DqsigrvEWA& 1 e
67 32 28 27 11 MEM A A<7> 5 A7 NF/ DQ7| =2 MVEM A DO<6> 11 67 o 52 28 27 11 A AcTo MB | a7 NE/ E8 vem A 155 116 67 32 28 27 11 MEM A A<6> 7 | A6 NF/ DQ6| —° MEM A DO<18> 11 67 67 32 28 27 11 MEM A A<6> 7 | A6 NF/ DQ6 | —° MEM A _DO<30> 11 67
67 32 28 27 11 MEM A A<B> A8 AN e DQ7—MEM A DOsLE2 o732 2827 11 MEMA A7> M8 | a7 NP/ DQ7| EBMEM A D021> 1167 erszaszru MEMA A MB a7 NF/ DQ7 | ES vEm A DO<s1> as 6
oraz s MEMAAG>  Miag QS| vem A bes P<o> 11 7 T EMAAes M| a0 C4 e A oo pet o152 MMAAE N |ag o7 %2227 10 MMAAe> N9 Jpg
o7 52 20 27 11 pasl_ 4 vem A bos per>
ooz MMAAG: B 10/ AP DS+ [;D4 vew A 008 o> NEM A Ac10> P8 | pros AP e o752 2 27 1 MEMA A2 Mt ] pg QS| 4 VEMA D05 P<2> 11 67 o7 3220 27 MEMA Aco>  ME | pg DQs| 4 vem A o pea> 1 67
o752 28 27 11 MEMA A<11>  MB | Aqq wer o7 92 28 27 11 VB DGS* [oP4 MEM A DOS 1> 1 67 o7 52 2 27 11 MEM A A<10> M8 | a10/ AP o7 32 28 27 11 MEM A A<10> M8 | a10/ AP
@ 67 32 28 27 11 MEM A A<11> A1l e DQs* (3P4 MEM A N<2> 11 67 e DQs* hP4 MEM A N<3> 11 67
o7 52 20 77 11 MEM A A<12> A12/ BCr ot Toe] B8 VEM A A<12> KB | a12) BOr o7 2s2r 1 MEMA Ac11>  MB | a1y p—HEMADE N2e 675220 27 11 MEMA Ac11> M | a1y p—HEMADE R 11 0
o732 28 27 11 MEM A A<13> N | og3 DQS—_‘ M A Acles T o DM Togs| B8 o7 32 20 27 11 MEM A A<12> K8 | a9 pex B8 o7 32 28 27 11 MEM A A<12> K8 | a9 B B8
o7 52 70 27 11 MEMA Acta> B | p1g NF/ TDgs* | ABNC o7 32 20 27 1 3 28 1 o152 28 27 11 MEM A A<13> M | agg DM TDQS) o702 20 27 11 MEM A Ac1a>  NA | ag3 D""TDQS—_|
67 52 28 27 11 MEM A Acld> AL4 NF/TDQs* [ A8 e = B A8 N8
13 NC 67 32 28 27 11 _MEM A A<l4> % | Al4 NF/ TDQS* | 22 Ne = 67 32 28 27 11 NEM A A<l4> ' | Al4 NF/TD@*& NC =
MEM A BA<O> All
67 32 28 27 11 S BAO AaNC 67 32 28 27 11 MEM A BA<0> I3 | Bag Al e J3 Al
o7 32 20 27 11 MEM A BA<I> BAL | Aah A B | o vy o7 a2 20 27 11 MEM A BA<o> I3 [ gag AL ¢ o7 32 20 27 11 MEM A BA<O> I8 | gag LA e
o7 32 20 27 11 MEM A BA<o> 94 | a2 ﬂi M A Bacos  J4 ] AL o732 20 27 11 MEMA BAct> KO fpay LA Ne 675220 27 11 MEM A BA<l> KO |gag LA e
o7 52 20 27 11 BAZ
. %uc = o7 32 28 27 11 MEM A BA<2>  J4 | gap LALL ¢ 67 52 20 27 11 MEM A BA<2>  J4 | gap LA \e
MEM A CLK P<0> =T F2 F2
o7 a2 7077 0 MEMA GLK PO —— | OK ne | rene 67 32 28 27 11 MEM A ak P<osF8 | ok F10 ST ST
67 32 20 27 11 MEM A QK Neo> B ok | He! oA K 0B G el e o7 92 20 77 11 MEM A QLK P<0:F8 | o | F10\e o7 92 20 77 11 MEM A QLK P<0F8 | o | F10nc
o7 52 20 27 11
=T P | HisC —— Fto o7 22 20 27 11 MEM A LK N0 o NI e o7 22 20 27 11 MEM A LK N0 o NC|LH2 ¢
AR A —— J8NC o7 32 20 27 11 MEM A CkE<0S10 | ok e for) | M0\ G10 | MO\
o s 11 NEMA CS Les B | cor NING - IEE] 67 52 28 27 11 MEM A OKE<0SLO0 | ok I8 67 52 28 27 11 MEM A OkE<0BL0 | o Is
9 “NLC 67 32 20 27 11 MEM A CS L<0> B cox LN\ 3 N s 7 ¢
o NEMA RS L F | Nt RS 67 32 28 27 11 MEMA €S L<0> P cor 1N Ne 67 32 20 27 11 MEM A CS L<0> FB{ csv LN \e
MEMA CAS L G4 orazze 2 MMARAS L FAd Rase Fa NLL Fa NLL
67 32 28 27 11 CAS* MEM A CAS LG4 5732252711%(:% svazzszv)i%CRAS*
Prevwaa—— o220z MMACAS L GAd casr ) &
6732282711 MEMAVWEL "o WE o 3 25 27 11 AVE L [ 6732282711 MEMACAS L >4 CAS* 673228 27 11 MEMA CAS L 4 CAS*
—C'EI'
B 67 32 28 27 11 —CVE'M VEX 67 32 28 27 11 —CVEW WEX B
VSS VSS vss VssH
gNNN%mgBmccc alalalsls VSS VSS VSS VSS
i “15212| ©|°|® sl (S| (2(2(8|2(212|S| 8[8]8(3|3
k] o NN [32]
3312 8|8 Qals|s(2|e(2|8|12|S (32| B8|2|B|3|3 Qals|s2|z(2|8|2|S|3]2| B|2|8|3|3
L=l =) (6] ]a] L=l =) oo
Al4/ Al5 FOR 2G 4G MONO ONLY
CS1 IS FOR 2G DDP RANK CONTROL
_—
SYNC MASTER=K21 M_B SYNC DATE=12/13/201d m\
| STTSE
051-8871
d} Appl e I nc. =
L 2.5.0
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31 30 29 28 27 PROV75_S3 MEM VREFCA A

30 20 28 27 9 __PPON75 S3 MENJVREFDQ A

67 31

J9
A3

Al10
MLO
B10

E3

°
a
3
VREFDQ_E2
F

VREI

67 32 26 27 11 MEM A oOT<0> @ | opr

20 29 20 27 20 MEMRESEL L N8 f g

30001 A A% 2 vewaze H9 | 70
= a2 28 27 3 MEMA A<O> K4 | po
67 32 28 27 11 MEM A A<1> L8 | a1
67 32 28 27 11 MEM A A<2> L4 | a2
67 32 28 27 11 MEM A A<3> K3 | a3
67 32 28 27 11 MEM A A<4> L9 | ag
A5
A6
A7
A8

-
wlo

67 32 28 27 11 MEM A A<5>

67 32 28 27 11 MEM A A<6> M

67 32 28 27 11 MEM A A<7> M8

67 32 28 27 11 MEM A A<8> N9

67 32 28 27 11 MEM A A<O> M | ag

67 32 28 27 11 MEM A A<10> H8 | a10/ AP
67 32 28 27 11 MEM A A<l1> MB | A11

67 32 28 27 11 MEM A A<12> K8 | a12/ BC*
67 32 28 27 11 MEM A A<13> N | a13

o7 a2 28 27 11 _MEM A Ac1a> N8 | a1y

67 32 28 27 11 MEM A BA<O> J3 | Bao
o732 2027 11 MM A BAc1> K9 | gag

67 32 28 27 11 MEM A BA<2> J4 | ga2

o7 a2 28 27 11 MEM A Ak P<0> F8 | ¢

o7 a2 28 27 11 MEM A QLK _N<0> B ok
67 32 28 27 11 MEM A oKE<0>  GLO | ke

67 32 28 27 11 MEM A CS L<0> FB: cs*

67 32 28 27 11 MEM A RAS L FA:RAS*

6732 28 27 11 MEMA CAS L G“:CAS*
67 32 28 27 11 MEM A VE L H4:V\E*

B4 NVEM A DO<39> 4
CBVEM A DO<33> 4,
S VEM A DO<34> 5,
©9 VEM A DO<35> 4,
E4 VEM A DO<36> 11
E9 vEM A DO<37> 1y
D3 vEm A DO<38> ;1
E8 NEM A DO<32> 4

F9
J10
L10
N10O

B3

B9
C10
D10

F3

.||_

Al4/ A15 FOR 2G 4G MONO ONLY
CS1 IS FOR 2G DDP RANK CONTROL

67

67

67

67

67

67

67

67

CA VEM A DQS P<d> 45 67
DD“ MEM A DQS N<4> 1 67

67 31 30 29 28 27 __PPQY75 S3 NEM VREFCA A

67 31 30 29 28 27 9 __PPON75 S3 MENJVREFDO A

67 32 28 27 11 MEM A ODT<0>

30 29 28 27 26

R30101 A A% 2 VeM A zgo HY

MF 1% 120w 201

—e67 32 28 27 11 MEM A A<O>

67 32 28 27 11 MEM A A<1>

67 32 28 27 11 MEM A A<2> L4

67 32 28 27 11 MEM A A<3>
67 32 28 27 11 MEM A A<4>

67 32 28 27 11 MEM A A<5>

67 32 28 27 11 MEM A A<6>
67 32 28 27 11 MEM A A<7>
67 32 28 27 11 MEM A A<8>
67 32 28 27 11 MEM A A<O>
67 32 28 27 11 MEM A A<10>
67 32 28 27 11 MEM A A<11>
67 32 28 27 11 MEM A A<12>
67 32 28 27 11 MEM A A<13>
67 32 28 27 11 MEM A A<14>

67 32 28 27 11 MEM A BA<O>
67 32 28 27 11 MEM A BA<1>
67 32 28 27 11 MEM A BA<2>

o7 a2 28 27 11 MEM A QLK P<0>F8

67 32 28 27 11 MEM A CLK N<O: d
o7 a2 28 27 11 MEM A OKE<0fBL0 |

L<0> M3

67 32 28 27 11 MEM A

67 32 28 27 11 MEM A L

67 32 28 27 11 MEM A CAS L d
722 MEMAVEL M

Al10
K10
MLO

VREF

MEM RESET_L N3

67 31 30 29 28 27 _PPO S3_MEM VREFCA A

67 31 30 29 28 27 9 _PPOVI5 S3 NEM YREFDQ A

VS 93 MEM A

67 32 28 27 11 MEM A ODOT<0> &2

MEM RESET_L N3

30 29 28 27 26 o
R30201 5 A\ 2 vem A zqro HO

K10
MLO

VREF

B4 VEM A DO<41> 4,
CBNEM A DO46> 4y

9 VEM A DO<45> 4y
E4 VM A DO<43> 5,
E9 VEM A DO<40> 11
D3 vEmM A DO<47> 4y
E8 VEM A DO<42> 4

&lo|3
ELZEERIREB

MEM A DOS P<5> 11
OD“ MEM A DOS N<5> 1

%|%|%|3|5|5|5|5|8

32 28 27 11 MEM A BA<0>
32 28 27 11 MEM A BA<1>
s2 20 27 11 MEM A BA<2>  I4 |

o
B|e

B2
J2
L2
F3
F9
J10
L10
B3
B9
C10
D10

N10O

.||__

MF 1% 120w 201
K4

32 28 27 11 MEM A A<O>
w2 2027 10 MEMA A<1> L8 |
32 28 27 11 MEMA A<2> L4

32 28 27 11 MEM A A<3> K3

522027 11 MEMA Aca> L9 |
32 28 27 11 MEM A A<5> L3

32 28 27 11 MEM A A<6>
32 20 27 11 MEM A A<7>

32 28 27 11 MEM A A<8>

32 28 27 11 MEM A A<O>

32 28 27 11 MEM A A<10>
32 28 27 11 MEM A A<11>
32 28 27 11 MEM A A<12>
32 28 27 11 MEM A A<13>
32 28 27 11 MEM A A<14>

%|%|3|5|5|5|8|5|8
EXZEEXRBRES

o
B|le

32 28 27 11 MEM A QLK P<0>F8

e

a2 20 27 11 MEM A CLK N<0xB
22 20 27 11 MEM A CKE<QGLO0 |

H3

67 32 28 27 11 MEM A CS L<0> .

67 32 28 27 11 MEM A RAS L F4:
67 32 28 27 11 MEM A CAS L G4:

67 32

H4

28 27 11 MEM A VE L q

VDDQ

DM TDQS|

NF/ TDQS*

asgg

B4 VEM A DO<50> 43
C8 MEM A DO<49> 4
SBrvema DO<55> ;3

E4 vem A DO<as> o,
E9 vEm A DO<S3> 4y
D3 vem A DO<54> ;3
E8 NEM A DO<52> 4,

A VEM A DGS P<6> 1y
D4 MEM A DOS N<6> 1

B2
J2
L2
F3
F9
B3

B9

67 31 30 29 28 27 P S_S3_NMEM VREFCA A
67 31 30 29 28 27 9 PPON75_S3 NENJVREFDQ A -2 a7 =PPLVE S NEM A
=] o o (=] [=]
o
c3030 [t czo3qt O B 22(8[B[8[L|<|gs| = 00T 1.C3032
20% 3 0. 47UF
0.47UF 5 0. 47UF| 5 T o VDD VDDQ 20%
201 g d CERM X5R- 1
E z -z u3030 ="
DDR3- 1333
67 a2 28 27 11 MEMA 0OT<0> @ | pr FBGA
30 20 28 27 26 MEM RESET_L N3 RESET* OM T_TABLE
R30301 A RO\ 2 wewazeu MO | 7q
ME 13 120w 201
= 673228 27 11 A K4 | a0 B4
D NMEM A DQ<59>
67 3228 27 11 MEMA A<1> L8 | o bt | B nem A Doss7> : :
67 32 28 27 11 MEM A A<2> L4 | a2 o =Y= LA 63,
67 32 28 27 11 MEMA A<3> K3 | a3 Acg e
DB == MEM A DO<56> _ 11 67
67 5220 27 11 MEMA Aca> L9 | pg NF/ DQa| B4 MEM A Doxse>
| =2 MEM A DO<58> 13
67 32 28 27 11 MEM A A<5> L3 | a5 NF/ DB E9 vem A 1o 7
67 32 28 27 11 MEM A A<6> ng A6 NE/ DQGA'B VEM A DOS67o : ::
67 32 28 27 11 MEMA A<7> | A7 NE/ E8 vEm A
DQ7 L DO<60>
67 3226 27 11 MEMA A<8> N9 | pg e
67 32 28 27 11 MEM A A<9> M | Ao eS| 4 vem S
67 32 28 27 11 MEM A A<10> M8 [ A0/ AP —UEM A D P>,
o7 32 20 27 11 MEMA Acii> M8 | a1 DGs* 4 VEM A DOS N<7> 13 67
67 32 28 27 11 MEM A A<12> K8 | ao10/ Be+
o7 a2 20 27 11 MEMA A<13> M [ a13 pM TDGs| B8
67 32 28 27 11 MEM A A<14> N8 | a14 N TDOS |28 e =
67 32 28 27 11 MEM A BA<o> I3 | gag AL\
67 32 28 27 11 MEM A Ba<1> K9 | gag A
67 32 28 27 11 MEM A BA<2>  J4 | pap Al—lNC
P2 N
67 32 28 27 11 MEM A OLK P<0F8 | ok F10
67 32 28 27 11 MEM A OLK N<o>@: oK+ el e &
o7 a2 20 27 11 MEM A okE<0S10 | g %ONC
VE! H3 — NC
o7 a2 20 27 11 MEM A CS L<0> P8 co N o
67 32 28 27 11 MEMA RAS L F4: RAS* N1
722027 MEMA CAS L P cAst
67 32 28 27 11 MEMA VE L HA ] e
———VSS g 99 | HSEQ
NN = =
2B|S|3|2]2 (8|2 38|38

SYNC DATE=12/13/201d

ISYNC MASTER=K21 M.B
TTILE

DDR3 DRAM CHANNEL A (32-63)

d}@ Appl e I nc.

25,0
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67§31 30 29 28 27 P 5_S3_MEM VREFCA A
S5 wEM vREFGA A
67 31 30 29 28 27 _ERO 67 31 30 20 28 27 __PPQY75 S3 MEM VREFCA A 67 31 30 20 28 27 __PPOYT5 S3 MEM VREFCA A
30 29 25 27 o _PPOVIS SO NEM \GEFDO A o292 =PPIVE S3 MEM B e
v o o lo| o o o7 3 30 20 20 21 0 FEGUSSMEMAREE A g SRPY. VEM B 67 31 30 20 28 27 o __PPOWTS S8 NENGVREFDO A ¢0 8 a=PR MEM B o7 31 %0 20 20 27 o __PPOYTS S3 NENGVREFDO A g0 o=PP MEM B
o — [l Bt o o o o o
C3100 o 3 2[<|8|8|8|L|L|g|s| =00 o) | yfeo] = 1 o o| o] o o =] ol el o =]
= . bl 5 2=|8[88|2<]2|=5) s|0|E]d 3112 carzo |t carzdr 0| 2| 2|3|8l8|s|2lS|¢|5| E|o|u|d L3122 carao |t caradr 0| 2| 2|3|8|8(s|9(S|¢(S| E|o|u|d 13132
0.47UF[ , 0.47UF) g T VDD VDDQ 20% — 0. 47UF e 0. 47UF
Saibl2 a9 VDD VB b - o — 7550 pon
4y CERM X5R- 1 0.47UF| , 0. 47UF » o o VvbD DDQ av 0.47UF| 5, 0. 47UF|, o o av
S S LB 100 [ 201 Cirm XGR |2 CERM XoR: gy CERM X5R- 1 Cirm GR |2 CERM XoR: gy CERM X5R- 1
> > LB 1 10 201 201 201
DDR3- 1333 i >z u3120 = pie > > u3130 =
@ FBGA DDR3- 1333 - DDR3- 1333 - DDR3- 1333
o7 52 30 20 1 MEM B oDT<0> @ | opr VM B coT<0n @2 FBGA PEGA
67 32 30 29 11 > ¢ | oDT NEM B <0> @ FBGA 67 32 30 20 11 MEM B 0DT<0> &2
VEM RESET L N3 | pesire o7 92 20 20 11 MEMB QOT<0> = | opy MEM B COT<0> = | oD
30 29 28 27 26 = = (4 N3 "
1005 . %0 . voesm HO 0 20 20 7 20 MELEESELL ) RESET 2029 20 27 20 MEMRESET L N3 pegere w020 27 20 MMRESET L N3 peser oM T_TABLE
1 2 MEMB ZQ zQ OM T_TABLE R3110; A 290 , wews za b | 70 o o 210 o
W e o Ka | o B4 i b Docts I__/”Fvv\,— OM T_TABLE R31203 \ R0 2 VEM B 7GR 20 1 2 VEM B_zG8 20
= 323020 11 MEMB A<0> K4 | Dol BAVEM B DO<1> 4y 67 16 20w 20
Cl: ot mmsaa  18]|a o Breu s oy o T MEMB A K0 DQO| SAMEMB DOCLez i er J_ o7 02 a0 20 1 MEMB Aco> K4 | 59 OMT_TABLE DQO| BAVEM B DO<16> 1167 L o7 o a0 a0 14 NEM B A0 K4 | a9 Qo[ B4 vEM B DO30> 143 o
oz 020 1 MEMB Ac> L4 | po Dl SBreme Dosos 4 0 0 R n MMBAGE AL DO NEM B D92 _sa o7 = G s s020 1 MMEB Al> L8 | a7 DQL| CBMEM B DO22> 11 67 - o7 az0 e MEMB A<I> L8 | ag DLl Brem B Dos20> i o
6722020 1 MMB Acs> K3 | a3 oos| Omvems pos: 4 o o3z 2020 MEMBAEE 2 DRI VENLB DOsB2— w1 o7 o752 3020 1 MMB Ac2> L4 | pp D@ CBMEMB DO21> 1 w0 e MEMB A L4 ]pp o Srveme po2as 4 o
o732 3020 11 MEMB Aca> L9 [pg NF/ D3| EANVEM B DO<0> 11 o7 o7 2z a0z A8 A3 DQB| T MEMB DOeLZ2 s o7 o732 3020 11 MEMB A<3> K3 a3 DQB| D vEM B DO<20> 11 67 o7 3290 20 11 MEMB A<3> K3 [ a3 DQB| D vEM B DO<28> 11 67
o7 52 30 5 11 MEM B Acs> L3 | g NF/ DQB| E9MEM B DOE> 1y o7 92 30 20 11 MEMB Atz | A4 NF/ DQH_— - NEM B DOSL02 31 o7 o702 3020 11 MEM B Aca> L9 | pg NF/DQH E4MEM B DO<19> 1167 erse a0 20 MEMB Aa L9 | ag NF/ DQ4_EA vEM B DO<27> 11 7
67 32 30 29 11 B A<5> A5 NF/ DQBl_—ZMEM B DO<13> 11 67 L3 E9 L3 E9 N
67 32 30 20 11 MEM B A<6> M | a6 NF/ D@MG& 11 67 V) D3 67 32 30 20 11 MEM B A<5> AS NF/ DQ5| == MEM B DO<18> 13 67 67 32 30 20 11 MEMB A<B> =9 | A5 NF/ DQB| == MEM B DO<25> 13 67
67 32 30 20 11 MEM B A<6> A6 NF/ DQS[ —MEM B DQ<11> 13 o7 ) D3 6> M D3 vem B 1>
675230 20 11 MEM B Ac7>  MB a7 NF/ DQ7| EBMVEM B DO<7> s o VB E8 o7 32 30 20 11 MEM B A<6> 26 NF/ DQe| D3 MEM B DO<17> 4 67 675230 20 11 MEMB Ae> M Jag NF/ DQe| 2 MEM B DO<31> 11 o7
o 2 0 20 12 MEM B AB> O | pg vy u WV NF/ DQ7L—NEMB D182 _ 11 o7 67323020 11 MEMB AT MB | a7 N/ DQ7| EBVEM B DO<23> 11 67 o7 02 0 20 11 MEM B A<7> DB | a7 NF/ DQ7|_EB MEM B DO<26> 11 &7
i o 67 32 30 29 11 B A<8> A8 B A<8 N9 MEM B A<g> N9
o7 a2 20 20 11 MEM B A<O> A9 QS| & MEM B D0S P<0> 1 o o7 32 %0 20 11 MEM B A<8> A8 o7 32 30 20 11 A8
o7 52 30 20 11 MEM B A<10> 1B | ato/ AP o o 52 a0 20 01 MEMB A<z FR{ A0 e o752 30 20 11 MEM B Aco> M | ag DQS| 4 MEMB 008 P<2> 1167 67 5230 20 11 MEMB A<Er Mt | pg DQs| 4 MM B 068 P<3> 11 o
MEM B N<O> MEM B A<10> AL0/ AP
67 32 30 20 11 MEM B A<11> ﬁ ALL el v zz : z: Y EME Al M| ar DGS* |24 MEM B DOS 1> 1 67 67 32 30 29 11 % AL0/ AP DS+ D4 em e o8 eze 11 o 67 32 30 29 11 % AL0/ AP b hD% vew B o8 s 11 o
MEM B A<12> Al2/ BC B8 K8 67 a2 30 20 11 MEM B A<11> ALL O—MEM B DS N2> 67 32 30 20 11 MEM B A<11> ALL D—MEM B D08 Nsd>.
o7 32 30 20 11 MEM B Ac12> KB | v
MEM B_A<12> A12/ B
673230 20 11 MEM B A<13> M [ a13 D"”TDQS—J T aia A13/ o DM TDQs|_B8 o7 32 30 20 11 MEM B A<12> KB | a9 pex b TDos| B8 67 32 30 20 11 MEM B A<12> K8 | o1p/ gor b TDos| B8
o vem B ac1a> N8 | aqa NF/TDQS* [ A8 e = o2 e e e | A8 7323020 11 MM B A<13> M | a3 ] 673230 20 11 MM B A<13> M | a3
32 30 29 11 f—— = ELASLARE I e L
67 92 30 20 11 VEM B Acld> AL4 NE/TEQS" — ne = 67 a2 30 20 11 MEMB Ac1a> N8 | a1g NF/ TDQS* | A8 e = 675230 20 11 _MEMB Ac1a» N8 | a14 NF/ TDGS* | A8 ¢ =
Al
232 30 20 1 MEM B BA<o> I3 | gag | AL
:7 3230 20 11 MEM B Ba<1> K9 | gag | A4 o o7 sz 20 20 11 NEMLB BASD> ig ﬁ Ne 67 32 30 20 11 MEM B BA<0> I3 | Bag LA \e o7 32 30 20 11 MEM B BA<O> I8 | gag LAL ¢
o 2 20 20 12 MEM B BA<2> 4 | pan [ALL o o7 92 30 20 11 NEMB BASL> = BAL WXERN o752 3020 11 MEM B BA<1> KO |ag A4 e 675230 20 11 MEM B BAc1> K9 [ gag LA e
F2 ¢ o7 52 30 2011 MEMB BA<Z2 = 7 32 30 20 11 MEM B BA<2>  J4 | gao | AL\ 67 32 30 20 11 MEM B BA<2>  J4 | o Allve
F2 | F2
MEM B LK P<0F8 | ok F10 =T 172 ne NC
: zz zz z: : MEMB G <008 | o Ne| [ R & 67 32 30 2 11 MEM B GLK P<D>: K e _::;OI\K: o7 52 30 20 11 MEM B OLK P<05F8 | ck F10c 67 32 30 20 11 MEM B OLK P<0F8 | ck | P10\
0 HLO\ o7 92 30 20 11 NEMB QL RO=—gy Ot T o7 %2 %0 20 11 MM B ALK N0 B ok Nel[F ¢ o7 52 50 20 11 MM B ALK N0 B ] ok NCILFR ¢
o7 32 50 20 11 MEM B CKE<0LLO0 | oxE 38 VEM B CKE<0SL0 BaVe HLO HLO
e e o7 92 o0 20 11 NEMLB GESDE— OKE I8 \¢ o7 52 30 20 11 MEM B OKE<0SLO | oxce 55 NC o7 52 30 20 11 MEM B CxE<0S10 | o 35 \©
MEM B CS L<0> cs* v NC NC
67 32 30 20 11 MEMB 5 L<0> =+ —— NC N1
Fa NL1\e 673230 20 11 MEMB L<0> "B csr WlNC 67 32 30 20 11 MEM B CS L<0> M8 | cor NL e o7 32 30 20 11 MEM B CS L<0> M8 | oo+ LN e
o752 3020 1 MEMB RAS L P4 Rask — Fa | ras | NL1ne 9 NiL = 9 NI
oo MMBCas L Adcast o7 oz 50 2011 MMBRAS L_~qy o7s2 020 MMBRAS L P4 RAS — N¢ o220 MMBRAS L P4 RASH —
B Bve L H]we o702 s0 201 MMBOAS L2 OAS 67 32 30 20 11 MEM B L FJeas 67 3230 20 11 MEM B L & cas
67 32 30 20 11 MEM B VE g Ve n MEMB OGS g frra———
6792302011 MMBVEL 7% Hig ve 67 32 30 20 11 MEM B VE L H4CV\B 67323020 1 MEMBVE L P4 ] ver
AYA Ve
= = — — vss vss vss vss
o NN [32] o|o|o|o [v] (o} [«} [«]
o N[N [32] o|o|o|o [v] (o} [« [«]
G g8 WWREPERBEZIEE #FBEE wla|s(~lelzlelalzlels| e[lzlgle wla(s[x[e(z]elalelslls| s[f2lgle

Al4/ A15 FOR 2G 4G MONO ONLY
CS1 IS FOR 2G DDP RANK CONTROL - -

i
i
L
]

ISYNC MASTER=K21 M.B SYNC DATE=12/13/ 2010
TTILE

DDR3 DRAM CHANNEL B ( 0- 31)

d} Appl e I nc. 051-8871 |D
) 2.5.0
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67831 30 29 28 27 PPOV75_S3 MEM VREFCA A
67 31 30 29 28 27 __PPQY75 S3 NEM VREFCA A o7 31 30 20 28 27 PPOV75 S3 MEM VREFCA A 67 31 30 20 28 27 POV7S_S3_NEM VREFCA A
3029 25 27 o _PPOVIS 53 NEM gREFDO A 208> 8. =PRI\5 4S3_MEM B —PPLVE S3 MEM B
v ° of To] o o 67 21 %0 20 20 27 5 _PEQUIS 53 NEQURSERO 4 32yt ME o7 21 30 20 20 27 o __PPOWTS S3 VENGVREFDO A 2 042 5. =PRI\ 4S3_MEM B o7 21 30 20 20 27 o __PPOUTS 3 NENGVREFDO A 2 042 5. =PRI 4S3_MEM B
o 3 2<% 882 es| =8 1 S SlalS S -
B o Of W C3202 N N o Syl el S 1 o ol |o o o o ol lol o o
o — oM -
g 0, 47UF ca20]t cs2nyt B ) 2YR|E[BGYC %)= SO 3212 B Er R = 1 e R I e S e L 3222 et P I E E N E EE R B E 1 C3232
VDD VDDQ 5 —_— 0. 47UF — .
R S xsm 1 VDD VDDQ e 26% 20% 2o - 209
g ¥ 201 'E‘- th 2 Cerm XSR 1 29 VDD VDDQ av 0.47UF| , 0.47UF , [T VDD DDQ A
S s uU3200 = g 21 201 ] SR KSR 1 o2 i o ] on
DDR3- 1333 U3210 - =2 U3220 - g~ =2 U3230 -
e s corcos @ | oo FBGA DDR3- 1333 DDR3- 1333 - DDR3- 1333
o7 22 30 20 11 ©
NG I b or 52 30 20 11 MEM B COT<0> @ | oy FBAA o7 22 20 20 11 MEM B COT<0> @ | ey FBGA
MEM _RESET_L RESET*
50 20 20 27 20 MEMRESET L N3 | VM FESET L N3 .
32005 . 210 o %0 20 20 27 20 S RESET 20 29 20 27 20 MEMRESETL N3 peger T TABLE w0 20 28 27 26 MEMRESET L N3 pegps
+ e OV T_TABLE R32103 A A% 2 veme 29 | zg 240 oM 240 OV T_TABLE
M 1% uzow 201 Ka - B4 N\, R3220 1 2 veme zawo MO | 7o R3230 1 2 veme zar HO | 7o -
— 32 30 20 11 MEM B A<O> AO DQ MEM B DQ<38> 15 67 J_ ME 1% 1720w 201 Ka OM T_TABLE B4
= S MEM B A<0> DQ| B4MVEM B DO<43> M 19 120w 201 M 1% 120w 201
o752 3020 11 MEMB A<1> L8 | op pQi| BVeEM B DO<33> 1y o v 2‘; Brin b bocare 67323020 11 MM B Ao> K4 | o9 D| B4 vEM B DO<a9> 4y o _[ 673230 20 11 MEM B A<o> K4 | pg DQ| B4 VEM B DO<61> 11 o
MEM B A<1> -7 | DQll ~ZMEM B DO<41> = =
C o732 3020 11 MEMB A2> L4 | pp DQe| SNEM B DO<35> 1 o o7 2z a0z o Aoe 14 B rin b oo o732 3020 11 MEMB Ac1> L8 g DQL| B VEM B DOS53> 11 67 73290 20 11 MEMB Ac1> L8 | op DQLf BNEM B DOE7> 1 o7 C
- w2l VEM \<2> Q2 !)_<
613230 20 1 MEMB A3> K3 fa3 oosl Ovems DOa2e i o oo NEME A K3 223 O ren B ooare o732 30 20 1 MEMB A2> L4 fpp DRl CBMEM B DOES> 1 or  erozco o MEMB Ae L4 | Dl SwemB DossE> 11 o
DBl vEm B Do<a7>
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B ES 67 32 30 29 11 MEM B A<6> A6 NF/ DQ6| — MEM B DQ<46> 11 o7 ) 03 vem B > 5 A6> M | a NF/ DQ5|_DB vem B "
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o7 32 30 20 1 MEMB AcB> N9 | pg o7 2 0 20 1 MEMBAST2 T A7 NF/ DQ7—MEM B DO<A02 31 o7 o7 32 3020 11 MM B A7 MB | a7 NF/ DQ7|_EBMEM B DOS62> 11 67 o7 52 50 20 11 MEM B As7>  MB | A7 NF/ DQ7|_ES MEM B DO<63> 13 7
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o a2 20 20 11 MEMB A<l MB | arp DR o—MEMB D8 Ret> 11 o7 vy orrran v Mo DO D4 MM B D8 152 1 o o7 32 30 20 11 MEM B A<10> B | A10/ AP D0+ D s s s 1y oy ¢ MEMB Aoz BB a0/ p N
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- M B E-
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CS1 I'S FOR 2G DDP RANK CONTROL
—

Istc VASTER=K21_M.B SYNC DATE=12/ 13/ 201

DDR3 DRAM CHANNEL B (32-63)
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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 nmay be overl oaded.

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

VREFVRGN
T
55 7 _=PPVIT S3 DDR BUF R3303
R3318 PLAGE_ NEAR-2900. EL: 2. S4mm
SHORT 1 |
b AAA PP3V3 S3 VREFMRGN DAC o omA max | oad
M N_LTNE W DTFHO. 3
e M N_NEGCW DTH-0. 2 VREFMRGN VREFMRGN
o VOLTAGE=3. 3V R R
NONE C3300 C3301 VREFNMRGN
oz 2. 20F —— o0.1F K VREFVRGN PROVY: NEM VREFDO A
UF p— oRITICAL c3303 o 18302 VREFVRGN RN WOTHO. 3
VREFMRGN M N_NEGC W DTH-O. 2 mm
o , 10 . 0. 1UF ” ”» VL TAGE=D. 75V
e e 10% —T— - URyzss R3304 =075
a02-LF 0201 wB300 W, ucse 193
) o ceR VREFMRGN DO SCDI MVA_BUE
VDD
19 e m
45 [T)—=L2C VREFDACS SaL dscL ww  VOUTAlL VREFMRGN_SCDI MVA_DQ 1200 PLACE_NEAREL2900. J8: 1
e
N 201
4 Q" =1.2C VREFDACS SpA SDA 5 VOUTBIE y NG
A0 & vourds VREFMRGN SODI WS cA
= RD)
Addr =0x98( W / 0x99( RD) 19AL VouTDls VREFMRGN_VEM/REG FBVREF
D NOTE: MEMVREG and FRAVEBUF share ° VREFMVRGN
a DAC output, cannot enabl e I VREFMRGN R3309
both at the same time! R3301 200 PLAGE NEAR=2900. 126: 2. S4rmm
100K
o PPOV75_S3_MEM VREFCA A
o VREFMRGN MN_LINE W OTHRO. 3
T M N_NEGK_W DTHEO. 2 mm
L R3310 VOLTAGE=0. 75V
R3319 - VREFVRGN CA SOOI M BUE Y.
SHORT
2 PP3V3 S3 VREFMRGN CTRL
VVV M N_LTNE W DTFHO. 3 1% PLAGE NEAR-RI309. 2: 1mm
N M NNEGK_ W DTHEO. 2 mm 1120w
N VOLTAGE=3. 3V CRITI CAL Ve
NonE VREFMRGN 201
02 o VREFMRGN
C3302 * hal
0.1UF —— vcc
10% —T—
sy, u3301
201 PCA9557
N
(@ POLE ¢ o
:{AO P17 VREFMRGN_DQ SCOI MVA EN
VREFMRGN
Addr =0x30( WR) / 0x31( RD) AL P22 1
sla2 P31 VREFMRGN_CA_SODI MVA_EN R3307
100K
1
PA(NC S
P52 VREF VEWREG EN -
45 [TI)—=12C POAGSSTD Sa iscL P63 VREFMRGN_FRAVEBUF_EN 2%
=12 70 2 1
9 ED—L2¢ PersssTo son SoA P NC
THRM RESET* 15 -
PAD GND
25 [TN)—PCA9S57D RESET L
RST* on *platformreset’ so that system
wat chdog wi | | disabl e margining
NOTE: Margining will be disabled across all
soft-resets and sl eep/wake cycles
Required zero ohmresistors when no VREF nmargining circuit stuffed
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON " N
C3305
VREFMRGN
0. 1UF
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3303 VREFMRGN_NOT VREFVRGN
" - 10% o & U3304
2 - MAX4253
11650004 2 RES, MIL FILM 0, 5% 0402, SM LF R3309 VREFNRGN_NOT R G VN ";9;321:‘
VREF NVEWREG BUE 2 DDRREG F8
- 1% PLAGE NEAR-R731S5. 2: 1mm
11 20w
e
201
VREFMRGN
VREFMRGN_FRAVEBUF_BUF
R3313 VREFMRGN
100K
% Uu3304
1120w 2 MAX4253
" =
: unused buf fer
”

BOM options provided by this page
VREFMVRGN - Stuffs VREF Margining
Greuitry

VREFMRGN_NOT - Bypasses VREF Margi ni ng

Gircuitry

VREFMRGN
'R3315
100K

9 27 28 29 30 67

SYNC_DATE=12/ 13/ 201
—

Isvm VASTER=K21_M.B

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

VRef current:

DAC step size:

0.75V (DAC: O0x3A)

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

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

1.267V (DAC. 0x8B)

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

1.51nV / step @ output

FSB/ DDR3/ FRAMEBUF Vr ef

Mar gi ni ng
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JEDEC recomrends 30 Chmtermto VIT for CS, CKE, ODT and 36 Chm for BA, A RAS, CAS, VE
w2021 PRIV _S3_NEM A o o s 20 27 7 =PP1V5 _S3 VEM A
,=PPOV75_S0_MEM VTIT A
1 C3408 1+ C3400 1 C3410 1 C3420 1 C3418 1 C3430 1 C3440 1 C3450 o7 20 27 11 [Ty MEM A_CKE<Q RP3401 36 AN
—— 2. 2UF 2. 2UF 2. 2UF 2. 2UF —— 2. 2UF 2. 2UF 2. 2UF 2. 2UF s MEM A VE L RP34UZ2" 36 » 7 SY%LI32W4X0201 1 C3480
—T— 20% 20% 20% 20% —T— 20% 20% 20% 20% 67 28 27 11 [TR> RP3406 AAAY; SR IIW A%0301
5 6.3V 5 6.3V , 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V , 6.3V o 28 27 11 VEM A A<5 36 2 7 0. 47UF
CERM CERM CERM CERM CERM CERM CERM [mmog LB NN\ - 0%
402-LF 402- LF 402- LF 402- LF 402-LF 402- LF 402- LF 402- LF o 28 27 11 VEM A BA<Q RP3403 36 1 8 5%1/ 32W  4X0201 5 79
¢ o7 28 27 11 E@ MEM A CS_1 <0 RPS340Z2 36 1 m g DU/ 32W 4X0201 o XoR L
1A ODT RP340T1 36 2 7 591/ 32W  4X0201
67 28 27 11 M A
D 1 C34 1 C3401 1C3411 1C3421 1 C3431 C3441 1C3451 o 7 1 ID—MEMA OT<0> NN —svarmwas030r
§3409 7. 2UF 2. 2UF 2. 2UF 1C3419 7. 2UF 2. 20F 2. 2UF
mb34 2ot % % % > 2UF % % % NEM A Aclo RP3403 36 » 7 13482 |1 (C3483
340 6.3V 2 CERM 2 CERM 2 CERM 20% 2 CERM CERM 2 CERM 67 28 27 11 [T LA NNV 3 0. 47UF 0. 47UF
2 CERM 402-LF 402-LF 402-LF 2 &3 402-LF 402-LF 402-LF 7 28 27 11 VEM A A<14 RP340/7 36 3 6 5917 32W 4X0201 28% 28%
- 402-LF 1 g g 67 28 27 11 E@ MNEM A_A<2 RP34U6 36 1% 8 Z“jz;sza "nggl —F Gorm st-1—F SERM X5R- 1
v 4X( 1
L RP3406 4 5
o7 20 27 11 [TEy—MEMLA_A<11 AN/ S 3484 |: c3485
RP3402
2 CAPS ALONG PACKAGE EDGE 2 CAPS ALONG PACKAGE EDGE o7 20 27 11 Ty MEM A A<10> RP3A0 S AN~ —srsmi—asoaeT Qi TUF Qi TUF
o7 28 27 11 R—MEMLA_A<1 A 2 emxsr1 |2 &rvxsr1
o 28 27 11 VEM A A<Q RP3403 4 5 5917 32W 4X0201 361 Sor
™ AA_ RP3204 NV SR 32W 4X0201
= o728 27 11 MEM A_A<4 1 8
= mom [ o MM A Ach RP3407 > m 7 SO 3W 4X0201 ¢
o 28 27 11 Em MEM A BA<2> RP340Z2 4/\/\/\/ 5 5:/01/32W 4X0201 1 C3486 |: C3487
o728 27 11 MEM A_BA<1 RP3403 3 6 OUISZW ax0201 0. 47UF 0. 47UF
D  Acos RP3407 TN\~ —swarsew %0201 ~ 3% ~ 39
ST i i T CSS0 L3R rrrnm NN saraw 2ozt SorOR | SeTeR Y
T T o T TR T
RP3407 3¢ : 8:3447.%"§
1 o MEM A_A<13 4 5 ;
67 28 27 11 LA = 0%
1 C3405 1C3415 1 C3425 1 C3435 1 C3445 1 C3455 oo T MEM A A< R0 36 2 vn o oo T
252 25, 2UF 25,2UF 25, 2UF 25,2UF 25, 2UF o7 20 27 11 [y MEM A_A<7 RP3404 35 AAN S%I/32W 4X0201 201
5 3% 5 3% 5 3% 5 3% 5 3% 5 3% MEM A _CAS | RPS4Ul 36 3 6 S%I732W~4X0201
5 5M 5M 5M 5M 5M A " % P RP340T ANV SO 3EW AX0701
402-LF 402-LF 402-LF 402-LF - 402-LF | 402-LF | 67 28 27 11 TR xx_ﬁ_iA:_' RP3206 gg :’\/\/\/ 2 5967 32W  4X0201 1 C3489
C i oree e O = NV 5T 32W %0201 0. a7UF
= e = = 20%
= 1 C3416 = = 1 C3446 = . 3
_—\— 2. 2UF 2. 20F Sop ot
COLUMN OF THREE CAPS BETWEEN PACKAGES 2 20%, COLUMN OF THREE CAPS BETWEEN PACKAGES 2 20%,
S5 Le SMF =
| | , =PPOV75_SO_MEM VIT B
- £
= RP3413 36 1 8 1 481
67 30 29 11 [T MEM B RAS L
o : 20 11 MVEM B _A<8> RP34I0 36 1,\V\ s ST732W axozo1 8:_347%":
™ MM B CKE-D RP3409 35 1’\/\/\/ 5 ST 32W  4X0201 2 0%
67 30 20 11 [TR) oMB e RP34IT 36 VV\ 5 SYAI32W aX0201 So XeR L
w00y o =RPIVS _S3 NEM B o o 3230 20 7 o =PP1V5_S3_MEM B o o i 18\ == %A% SORT32W %0201
1
1 C3428 C3402 Jics47o 13422 . 3438 13432 Ji03490 1 £3452 oo > MEMEvE L RP3409 36 4, 1%}34‘%‘39
— 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF 2. 2UF MEM B A<9 RP3410 36 3 6 SYELT32W4X0201 50'%
—— 20% 20% 20% 20% 2. 2UF 20% 20% 20% 67 30 29 11 [T LB RP3408 AAVAY: SR IIW A%0301 , 4V
2 &Y [2499 2 &Y 2 8pv) ‘I: 2%, 2 Sy 2 Sy 2 Sy o7 30 20 11 Ty—MEM.B_A<O 36 4 AANS SEM X5R-1
402-LF 402-LF 402-LF 402-LF 2 %gMLF 402-LF 402-LF 402-LF o7 30 20 11 [Ty M:M_B_A 10 RP3413 36 3/\/\/\/ 6 5%1/ 32W  4X0201
¢ o730 20 1 [Ty MEM B_A<S ﬁjzii gg 2 AN :j:; ia :zgigi
1 1 1 1 1 1 6730 29 11 [y—MEM B CAS L 4 5 i b
- caggo o3 | [ Lo | Lo | | o33 | | Lo 453 e T e | ey
. 20% 20% 20% 20% 20% 20% 6 50 20 11 VEM B BA<2> 4 5 N N
2%, 2 iy 2 S 2 iy 22 P 2 S 2 S 2 S o D e B BA<Os RP3408 36 5\ \\7  STarasw axozo1 307 307
2 o= 402-LF 402-LF 402-LF —F &3 402-LF 402-LF 402-LF 67 30 29 11 [T RP3208 3¢ 3’\/\/\, T SYATIEW a%0%01 2 SERM X5R- 1 2 CERM XSR- 1
] 402-LF § » » 57 30 20 11 [ID—MEMB_BA<1 RP3409 36 » NN\ ——swmrsaw ax0701
L o7 30 20 11 [TEy—MEM.B_CS 1 <0 AN
= c3472 = = C3492 = 0 20 11 [Tm—MEMLB_A<14 NPT AN S
N N 6730 29 11 LB .
2 2UF 2 2UF 67 30 20 11 [TR)—MEM B_A<4 RP32124 36 AN~ SVATS2W 4X0201 1C3463 |1 C3464
B 2 CAPS ALONG PACKAGE EDGE 2% 20% VEM B A<12 RP3408 36 1 s SUA32W %0201 0. 47UF 0. 47UF
, 6.3V 2 b3V, 2 CAPS ALONG PACKAGE EDGE R % i RP34T0 W\ SYAT3EW AX0701 20% 20%
oM &M 6730 29 11 MEM B A<13 36 2 7 L 2y P
402-LF 402-LF ™ A5 AAVAY: YT 3W AX020T GERM SR 1 GERM XGR 1
= = RP3414 36 , 7
v DM A RP3ATA 3¢ 1V swarszw axozon 1 C3465
67 30 29 11 [T ﬁm_';_gj}rq» RP34T3 36 2 AAAY, - B9/ 32W 4X0201 90'%47UF
l o7 %0 20 1 D A% 50/ 32W  4X0201 2 &rvxsR 1
RP3414 36 3 6 201
1 1 1
§3406 34z G3426 1 C3436 1 C3494 1 C3456 7 30 2 1 [y MEMLBAS3 RP2411 g AN e
20%, 2o%, 20%, 2. 2UF 2. 2UF 2. 2UF 67 20 20 11 [TRy—NMEMLB_A<11 AN SR IIWaX050T
. &% s &% 2 R ~ 50, N — 2%, 1 C3466 |: C3467
402- LF 402- LF 402- LF CERM CERM CER 0. 47UF 0. 47UF
402- LF 402- LF 402- LF %Oa/n %00/0
MEM CLOCK TERM NATI ON —F mvnmstJ—F pAv—
L 201 201
1 C3407 1 C3475 1C3427 . . . Pl ace RC end termnation after |ast DRAM
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 =
, 6.3V , 6.3V , 6.3V 20% 20% 20%
CERM CERM S 68v S 68 S 68
402- LF T 402- LF T 402- LF oo E %g!\ALF %g!\ALF
] | | | R3468 C3469
-4 -4 67 28 27 11 MEM A CLK N<O> 1 30 2 wema M' |N7
= 1 = - e & VaLTAGE=0V
532%7:6 = 1 9324})%6 - 3468 vZ8w 0,,LUF
p—— 8% 2604 3.3PF 201 o8
COLUMN OF THREE CAPS BETVEEN PACKAGES |2 cihm COLUMN CF THREE CAPS BETVEEN PACKAGES |2 8ii 5%- v
_ el cgnﬁ( R3469
r o7 28 27 11 MEM A CLK P<0> : 1430,
A — - 1/520/00W
- 2’\61:1 SYNC MASTER=K21 M_B SYNC DATE=12/13/201d
I'P!!g e
R334678 C3479 DDR3 DRAM Channel B (32-63) |
T Ve )
67 30 20 11 MEM B CLK N<O> 1 2uens argeme ™ o s 051-8871 1D
c3478: v 0, 4UF CE Apple | nc. KLU
347 4 % ° 2.5.0
3T, &3v NOTI CE OF PROPRI ETARY PROPERTY: [
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CRI Tl CAL
OM T_TABLE
PCIE T29 R2D C P<0> C3600 2 _ — . ,
5 5 [T 0 I0F H " Leo PCIE T29 R2D P<0> P14 |peRp 0 u3600 PETP 0| T14 e POE T29 D2R C P<0> C36‘;01UF I I 2 POE 129 IR P<0> oo s
PCIE T29 R2D N<O> P15 EA DGE- T15 E T29 D2R ;
o s my—POLE T20 RPD C N<O> C3601 |2 e PERN_O G-E—%@ 192 PETN_0 2 PO 2 ot 1_C3641 1||2 POE T29 D2R N<O> oD s
0.IUF || (1 oF 2) 0. 1UF | [10% 16V x5R cemaol
PCIE T29 R2D C P<i1> C3602 2 s
o 8 [T 0. 1I0F H g les PCIE T29 R2D P<1> K14 |pere 1 PETP 1| M4 o POIE T20 DPR C P<1> C36111)21UF I I 2 »j:'scv: Egsgamlagf P<1> o 6
PCIE T29 R2D N<i1> K15 ML . oD
o s y—PCLE T29 R2D C Nel> C3603 L2 e PERNLL |y F | PRI o PAE T29 D2R C Nel> _C3643 1|2 POE T29 D2R Nel> o ¢
0. 10F || E s 0. 10F | [10% 1oV sor cemaot
PCIE T29 R2D C P<2> C3604 2 g i,
= oTOF H ‘ \es PCIE T29 RD P<2> F14 |pErp 2 & g Z| perp o M4 o POE T29 D2R C Pe2> C36111)41UF I I 2 POIE T29 DPR P<2> oo ¢ e
PCIE T29 R2D N<2> F15 His .
D o s y—PCLE T29 R2D C N<2> C3605 | L2 2 PERN_2 8 PETN.2 s2 POE T29 D2R C Ne2> 1_C3645 1 ||2 POE T29 D2R N<2> o ¢ o
0. 10F || ' 0. 1UF | | 10% 16V X5R- CERMOL
PCIE T29 R2D C P<3> C3606 2 w . ,
o s (TR 0. 10F H g les PCIE T29 R2D P<3> B15 |pere 3 o) PETP 3| Dl4 o PCIE T29 DR C P<3> C36111)61UF I I 2 POE 129 IR P<3> oD
PCIE T29 R2D N<3> B14 D15 E T: .
o0 o ry—PCLE T29 R2D C N<3> C3607 |2 ' PERN_3 o | PETN.3 s PQ 29 DR C N<3> 1L_C3647 1|2 POE T29 D2R N<3> oD ¢
0. 10F || ' ” — 0. 1UF | | 10% 16V X5R- CERMOL
NO STUFF '
=PP3V3 T29 RTR
TP_T29_NONDCO R3610 LAAAL T29_MONDCD AL4 |NoNDCO 733 3 35
: WAKE* 3 M2 T2 E WAKE L R3651 1,\/\/\/2_|
DEBUG For nonitoring current/vol tage e " - £ 9 Pal wa 10K 5% 1/ 20W M 201
TP _T29 MONDCL R3611 1 2 T29 NMONDCL ALS
MF A MONDCL PERST* hC2 T29 RESET L =
TP T29 MONOBSP C3615 1|2 T29 MONGBSP A13 [vonoBSP RSENSE B T29 RSENSE
DEBUG For nonitoring clock oI 1
TP T29 MONOBSN C36160 - 1 H 2 _T29 _NMONCBSN B13 [MoNOBSN ?%?(55
o5 a4 33 7 _=PP3V3 T29 RTR 3 iow
" 5402
c7 T29_RBIAS
1 C3690 R3692! RBI AS
R3690" 'R3691 1. OUF ;?%K
3.3K 3.3K S % "% I d h q
5% 5% X5 1/ 20w = Not used in host node.
Tl
v zo\:/ e 3561 MR $ i ?:BLE a5, I @ PCI E_RST_0* yRL TP T29 PCIE RESETO L
"2 2% = — =T29 CLKREO L P ] " 3 PCl E_RST_1*|5L1 TP T29 PCIE RESET1 L
L . o= PCl E_CLKREQ 0* 8| PaiE RsT 2+[L2 TP _T29 PCIE RESET2 L
(T29_SPI_MOSI) s|p U690 o 2 (150 spl mso R3693 < % PCI E_RST_3* /@ TP T29 PCIE RESET3 L
MP5160 5%
(T29_SPI_CIK) (o4 . 1/ 20w To LT3 JTAG T29 TDI
C ZKXSLPL 8v i %) o o| 1o s TAG T2 TVE yanu i =PP3V3 T29 RTR 733 34 35
(129 SPI_CS 1) ids L 2 11 T29_SPI_MSI W |EE DI %) il 2 A T29 ToK <) °
P2 § <9 ° 1
T29ROM WP L s lw 71 129 SPI_M SO EE_DO | s "l 1od W 17AG 129 10O . R3698
v 1 T29 SPI CS L W leE cst | o> 10k
T29ROM HOLD L 74 HOLD L 71 T29_SPI_CLK N1 |EE CLK| REFCLK_100_| N_P|_A12 PCl E_CLK100M T29_P. T o o0 § $Toow
B12 M
vss i w6 _TP_T29 THERM DP B2 |THERM DP | FEFOLK_100_IN. PCIE_CLKIOOM T29 N e ELy 220 R%gg5
4 Use BL1 G\D bal | for THERM DN DL
0 2o TEST EN £2 |rest En é XTAL_25_1 oL 60 SYSCLK CLK25M T29 R oA, 2—SYSCLK CLK25M T29 Ty 75 o0
'@ d XTAL_25_0UT] TP _T29 XTAL250QUT L
1
> TMJ_CLK_out| U5 T29 TMJ CLK OQUT R3691E o
£ E TMJ_CLK_ | NL_ML T29 TMU CLK IN 5%
T29 TEST POINT 3 DL [TEST_PWR_ [= NO STUFF ey
R3699" e
10K
ED
7122 _DP T29SNKO M. P<3> T8 |ppSNKO_M._LANE_3P_| NO_HDM _TMDS_CLK P 2 =
) 7122 _DP T29SNKO M. N<3>  UB |ppSNKO_M._LANE_3N_| NO_HDM _TMDS_CLK_N 212 =PP3V3 T29 RTR 7 asae 3
SNKO AC Coupl i ng
T
7 s [y DB T29SNKO M. C P<0> C3620 || DP_T29SNKO M. P<0> - 72 DP T29SNKO M. P<2> _ T9 IDPSNKO_M._LANE 2P INO_HDM _TMDS O P | =+
0. 1UF |11 ey 7135 _DP_T29SNKO M. N<2> U9 |DPSNKO_M._LANE_2N_| NO_HDM _TMDS_O_N
7 o [rEy—DP T29SNKO M. C N<O> C3621 e f% _ DP _T29SNKO M. N<O> 33 71 7135 _DP_T29SNKO M. P<1> T10 |pPSNKO_M._LANE_1P_I NO_HDM _TMDS_1_P E
T 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
il 3 _OUTO_HOM _TNDS 2_P_L 2 o Taosre M G R3662 01 /\/\/\/2 5% 1Zow W 201
7 s [rmy—DP T29SNKO M. C P<1> C3622 1| i DP_T29SNKO M. P<1> - 7133 _DP_T29SNKO M. P<0> T11 |DpSNKO_M._LANE OP_INO_HDM _TMDS 2 P |@ DPSRO0_M._LANE_3N_QUTO_HDM _TMDS 2 | 5 NN w01
16V . AT
0.10F 11328 catt, 7122 _DP_T29SNKO_M._N<O> ULL |DPSNKO_M._LANE_ON_| NO_HDM _TMDS 2_N
DP T29SNKO M. C N<1> C3623 1|2 DP_T29SNKO M. N<1>
o = 010 1Mo 5 7133 DB T29SNKO AUXCH P T7 IDPSNKO_AUX_CHP °
B . X5R- CERI201 7133 _DP_T29SNKO AUXCH N U7 IDPSNKO_AUX_CHN g
DP _T29SNKO M. C P<2> C3624 1] DP_T29SNKO M. P<2>
i > T Lo B " COT—e DP_T29SNKO _HPD T4 |DPSNKO_HDM _I N_HOT_PLUG_DET I
7 o [my—DP_T29SNKO M. C Ne2> C3625 i |2 DP T29SNKO M. N<2> - § DPSRCO_M._LANE_OP_OUTO_HOM _TMDS_CLK_P| N2 DP T20SRC M. CP<0>  R8663 1,,\A 2 T VT T RV TEY
0 10F g8 v R3630" 3 | DPSRCD_M._LANE ON OUTO_HDM _TMDS CLK N_RlL2 DP T29SRC M. ON<0>  R3664 01 A A2
. 3 100K ) 0 5% 1/ 20W M 201
7 5 [Iy—DP_T29SNKO M. C P<3> C3626 1| DP_T29SNKO M. P<3> - 11200
0.10F 1130 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 1138 catt, -
B DP_ATEST[ U5 T29 DP ATEST _
71 oC@y—DP T29SNKO_AUXCH C P C3628 1] DP_T29SNKO AUXCH P - g DP_RES| UL4 T29 DP RES
o 10F | Tigkeealty L C3685 1 1 C3686
71 sg@ry—DP T29SNKO AUXCH C N C3629 1 H 2 DP_T29SNKO_AUXCH N — > 100PF 0;,01UF
To% 16V
0.1UF T ok cermaot Ei wov scL INLBL 20 rOM_scL In ., R3685' |'R3632 & 2 2 3
_scL_iN BL T20 HOM SCL IN 201 201
TP_T29 HDM 5V QUT Ul |HpM 5V ¢ I?/.) g HDM _SDA INLA2  T29 HDM SDA IN 3 141& %SOK
1/ 20w 1/ 20w
I M M
F HDM_ OUT
a5 34 33 7 SPP3V3 T29 RTR &) HDM _OUT_HOT_PLUG DET| F3_ T29 HPD 55 201, 201 L
'R3670 |['R3671 L L
10K 10K —
§ 5% 5% PRTO_CI OT_P|_A6 T29 R2D C P<0> oo s 1
1/ 20w 1/ 20w - -
M M PRTO_CI OT_N_B6 T29 R2D C N<O> ooy -2
200 200
il 2| PRTO_Cl oR_P| A4 T29 D2R P<0> am e
33 T29 HDM SCL I N g % PRTO_Cl OR_N_B4 T29 D2R N<O> Yan LRet
3 T29 HDM_SDA IN & o )
A 53 T29 G O PLUG EVENT o Cl 0 0_LSEQ T29 LSEO<0> oD -
5 T29_HDM__OUT_HPD _C| 0 0_LSsog| K1 T29 LSCE<0> am s ISYNC II\:AISLTEER:KZI M._B SYNC DATE=12/ 13/ 201(
[PRT1_cioT Pl B0 _ T29 RPD C P<i> I
PRTL_ClOT_N_AL0 120 ReD C Nel> oD = - T29 Host (1 of 2)
. jesng T
lg PRT1_Cl OR P| A8 T29_D2R P<1> ey L Ap le I nc 051-8871
f|PrRT1_cior N B8 T29 D2R N<1> - R p . e
< 2.5.0
01 _Lseq J1 T29 LSEO<1> oo - e
do1L K2 129 LSOE<1> o NOTI CE OF PROPRI ETARY PROPERTY:
e @ BEH I SRR NS TE | o
Cl O PLUG EVENT|_HL T29 Cl O PLUG EVENT g5 THE POSESSOR AGREES TO THE FOLLOW NG 36 1
12C T29 SCL Cl oo Mbc | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE (F
: :’3 < 2 129 DA FLla o vo o NOTE: All unused LSOE/EO pairs should be aliased 11 NOT TO REPRODUCE CR COPY I T 09
D = together. Qther signals okay to float (TP/NO). 111 NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART
IV ALL RI GHTS RESERVED 33 O: 74
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CRI TI CAL =PP3V3 T29 RTR 7 33 35

34 7 _=PP1V05_T29 RIR OMT_TABLE 135 mA (Single-Port)
2100 mA (Single Port) ® H3 LJS600 ( 152 mA (Dual -Port)
2250 mA (Dual Port) H EAGLE RI DGE- 192 Vveesrs(| o8 EDP: 200 mA

—, 744 1 743 * 745 1C374 1.C3747 1 C374 1 C374
EDP: 3000 mA C3700 1t 1 C3705 1 C3706 1 C3707 1 C3708 1 C3709 Ho FCBGA S e SR Pairay o GFe L2
10UF —— 1.0UF —— 1.0UF —— 1. 0UF —— 1. 0UF H7 (2 OF 2) 20% —— 20% —— 20% —— 20% 20% 20% 20%
20% T 20 T 20% T 20% T 20 c5 6.3V 2 6.3V 2 6.3V 2 2 6.3V 2 6.3V 2 6.3V 2 6.3V
6.3V 6.3v 6.3v 6.3v 6.3v H8 X5R X5R X5R X5R X6R CERM X5R CERM X5R
CERMOGR 2 2 x5 R 2 xR 2 xR 6 0201- MR 0201- MR 0201- MR 0201- MR 0201- MR 0402 0402
0402 0201- MR 0201- MR 0201- MR 0201- MR H10
3 VCC3P3_al D5 . . o
VCC1PO €L
_ J5 2.5 = R3750 OT ohms are placehol ders for now, rfepl ace
16 VCC NS _ ppP3V3 T29 DP 1 o, wi th proper values after characterization.
M N_NECK_W DTH=0. 2 nm 5% 1/ 20W
C3701 1C3710 1c3711 1C3712 1C3713 1C3714 7 N10 M NREGCW DTHEG. 2
10UF —— 1. 0UF —— 1. 0UF —— 1. 0UF —— 1. 0UF 1. OUF J8 veespP3_pP| | R8 VOLTAGE=3. 3V w201
20% —T— 26% —— 20% — 20% — 2o% 20% e
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V J10 R10
CERM X5R 2 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R
0402 0201- MR 0201- MR 0201- MR 0201- MR 0201- MR
¢ cio N5 =PP1V05 ng RTR ; 24
= C12 N6 2100 mA (Single Port)
o7 VDDLPO_DP| [“5g 1 2250 mA (Dual Port)
™ - = R3720 EDP: 3000 mA
D10 PP1V05_T29_VDD DP 1AQN 2
D12 | | VCC1PO_PE M NCRECW DTeg: 2 s% 1120w
F11 1.C3720 13721 13722 VOLTAGE=T. 05V W 201
F12 —— 1. 0UF —— 1. 0UF —/— 1. 0UF
20% — 2o% —— 20%
Gl1 5 6.3V 5 6.3V 5 6.3V
R X5R R
Gl2 0201- MR 0201- MR 0201- MR

Al A3
F5 A5
F6 A7
F7 A9
F8 All
F10 B3
[ BS
3] B7 _—
[ BY
G7 B11
€] c14
GL0 c15
L3 El4
LS vss E15
L6 Gl4
L7 VSSPE| [ GL5
L8 H11
L10 H12
MB G\ID Ji1
\%) Ji2
B VB J14 B
Vi J15
MB L11
MLO L12
ML1 L14
ML2 L15
N14
N3 N15
N7 R14
N11 R15
i VSSDP =
1 1 1, 1, R7 =
R3723 o722 [Rer2l [R3724 Ris R3733!| |'R3732|'R3731|'R3730 |'R3734
o oow oow oow T13 1ok R SO & E
o
s B AR SR R R
2 2 2 2 - 201 5 2201 2201 2201 2201
T29 GPl 0<0> J2 |lePioo erlo 7] EL T29 GPI O<7>
T29 GPl O<4> N2 |epioa Pl o gl F2 T29 GPl O<8>
T29 GPI O<5> W2 lerios aPlo 9 & T29 GPI 0<9>
T29 GPI O<6> D2 lerio6 Pl o 10| 12 T29 GPI 0<10>
cPlo 11| T1 T29_GPl O<11>

ISYNC MASTER=K21 M.B SYNC DATE=12/13/201d I\

TTILE

T29 Host (2 of 2)
1023\ e
+ d} Appl e Inc. 051-8871
® 2.5.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 37 OF 109
Il NOT TO REPRODUCE CR COPY I T
) . 111 NOT TO REVEAL GR PUBLISH I T I N WHOLE OR PART
Current numbers from Vendor slide (<REDACTED> power neasure 1.ppt), enmailed 6/21/2010, TDP @ 90C. IV ALL Rl GHTS RESERVED 34 OF 74
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Page Not es s 840908
Power aliases required by this page: CRI TI CAL vds(max): - 30V T29 18V BOOSt RegUI a.t Or

_ . Vgs(max): +/-12V CRI'TI CAL
PPV N SW T208ST Eis\lla\éo Boost | npg) Z:SZT(-)Y Vgs(thy: 1.4V T20BST: Y
R / T29_| os pu :
- =PP3V3_T29_P3V3T29FET (3.3V FET | nput) _ Ssaoopg  RUs(om: 46nthm @4.5V Vgs L3895
s 7 _=PPVI N SW T29BST BaA ld(max): 3.7A @70C 6. 8UH 4. 0A
- =PP3V3_T29_FET (3.3V FET Qutput) 13V 1 mout : :
- =PP3V3_S0_T29PWRCTL Ch nput - o RO3§120 2 6 PPVI N _SW T29BST . . 1(YYY L2 T29BST_BOOST
- =PP1V05_T29_P1VO5T29FET  (1.05V FET |nput) fof’"ggs require 1 M NRECK-W BTHE0. 25 T29BST: Y T29BST: Y Pl MB062D- SM M m:hlsgs(E’a_ngrﬁg 36"
- =PP1V05_T29_FET (1.05V FET Qutput) . T29BST: Y T29BST: Y valtage not specified here, C3890 * C3891 * ;
B 2 add' property”on anot her page TOUF T29BST_Sns1
Signal aliases required by this page: R3?7%E 1 C3880 T29BST: Y 0% 2 10 2 T20BST: v CRI Tl CAL
Dl |- =T29_CLKREQ L s S —— 9. 1UF R3891" R R (Y | T29BST: Y D
- =T29_RESET_L vy 2 2V - 200K | 5 HEIEEIE R3889 D3895
- - - 2tz 402 1 20m N o0 S el
BOM options provided by this page: T29BST PWREN DIV L s L CRITI CAL SW 1120w 2 $230
T29BST: Y - Stuffs 18V boost circuitry. T29BST: Y <R12 T29BST: Y 201,
s T29BST EN WLO 25 |EN UVLO : sns1| 6
R3881 U3890 T20BST SNS2
150K LTa957  SNs2 S X\VB89S
w230 T29BST | NTVCC 28 || NTVCC o A
201, 2 54 2 PLACE_NEAR=C3895. 1: 2 mm
T29BST_PWREN L o T29BST_VC 30 Jve i ¢ [29BSTVSAS Ey—
T29BST: Y :
T298BST: ¥ T29BST Y R3893! % NC R3895*
: |23 T29BST RT 33 |RT 35 + C3888 133K -
@805 i 10K P L e A =PP15V T29 REG e
SSMBK15FV 5%, 1/ 20W T SLE _
2 Vi = 15. 1V e
sco vesw e L — R o- 6 o~ ) T29BST SS 32 |gs ? om <R4;>2 T29BST: Y T29BST: Y out 5
Je¥—s T20BST VC RC. o a1 To0BST EBX 1 C3895 Max Current = 1.0A
2 ) )
T29BST: Y T29BST: Y 34 ISyl T29BST: Y 0% 0% Fr = KHz
o4 53 (Ty—T129 A HV_EN . 9BS T29BST: Y 9BS . T29BST: Y SYNG NO STUFF 9BS N 2 0% ceru 2 0% ceru €q 300
= R3892 c3893 R3894 1 C3894 1 C3889 R3896 1206 1206
73. 2K 41. 2K 15. 8K
1% 3300PF 1% 9;,33UF ,SaD Qo —— 100PF R T29BST: Y T29BST: Y T29BST: Y
150w 11200 1/ 16w
w2 . o o R e . ey 3896 * 3898 : 1 C3899
, 201 e 201, 05 «| 835 B EIRIEI R 05 402 4. 7UF — 4. 70F —— 0. 001UF
0% —— 0% —— 0%
<re . L @0 120851 @0 <Rb> i 2 il T S
WLQ(falling) = 1.22 * (RL + R2) / R2 M N-REGKCW BTHZ0. 35 1208 1208 402
WLQ(rising) = WLO(falling) + (2uA * Rl) vorTAGERoY
. s SG\D shorted to _ *
) ) WLO = 4.55V (falling), 4.95 (rising) i nsi de package Vout = 1.6V (1 + Ra/ Rb) 1
C Supervi sor & CLKREQ# | sol ati on G\ package, = C
no XW necessar y.
; _=PP3V3_SO_T29PWRCTL
=PP3V3 T29 RIR . T29BST: Y
6| D .
C3800 * 4| CRITICAL 'R3807 ;: %SGN%E:A:?WEAPE 1§BBZ;Y
0.1UF —— VoD 100K SOT563 PAVASA
Platform (PCle) Reset T 5% 1 > 5%
X5R Comt 2 u3soo 120w “w T 120w
= [ =T29 RESET L 0201 SLHAAPO16V , 201 1S T Gz Max Vgs: 10V , 201
. ToFN PP1VO5_T29 67 T29BST_SHDN DI V )
R3803 SENSE| 2 = T29BST: Y
10K ’R3887‘ T29BST: Y
5% 3D
i e 330K —|| 8888
Open-Drain GPIO 201 5% | SSMBN37FEAPE
o 3 T29 RESET L . :/onw SOTS63
10 [Ty 129 SW RESET L HVR: D> 201 —
DLY = 60 ms +/ - 20% 2
< EN =T29 CLKREQ L L oM °
— 33 —
16 o129 CLKREQ L sfour /(—' e 26 GrREG LSO L <M 1 SMC_DELAYED PWRGD ams o
Pul | -up provided by SB page. a0 TF',"',\%V' NAKE_BASESTRUE
m o

3.3V T29 Switch

u3810
7 _=PP3V3 SO P3V3T29FET TPS22924 =PP3V3 T29 FET 7
csp
A2 AL Max Current = 1.7A (850)
e VN voul([ e
ORI TI CAL U3810 & U3815/U3816
1 2
3810 N GN\ND Part TPS22924C
3 Type Load Switch
R(on) 18 nChm Typ
50 mChm Max

Max Qutput: 2A per IC

1. 05V T29 Switch

; _=PP1V05 SO P1VO5T29FET TPS22924 —PP1V05 T29 FET B
csp
A2 AL Max Current = 3.4A (850
e |JVIN - vouT( [
C3815 * CRI Tl CAL
R p— 2 |on
o G\D
CERM
202 3

m\ — ISYNC MASTER=K21 M.B SYNC DATE=12/13/201d I\

TTILE

U3816 T29 Power Support
n2 m -
e |)MIN - vout( [ d} Appl e Inc. T
CRITI CAL S 2.5.0
10 rRHy—129_PVR EN =2e\ w3816, A2 PLACE_NEAR=U3815. B2: 3 mm NOTI CE OF PROPRI ETARY PROPERTY:
. Sk THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
Pul | -up provided by SB page. PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
s} THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 109
Il NOT TO REPRODUCE CR COPY I T
= 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
= IV ALL RI GHTS RESERVED 35 OF 74
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3

Al RPORT

3V S3 WLAN FET

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

0, Wy i ve wones

CRI TI CAL
Q1050
TPCP8102

M N_LI NE_W DTH=1 nm N_NECK_W DTH=0. 25 mm @D
M N RECK_W DTH0, 25 mm Ngblspvumc{::‘ £ - @
varses s PP3v3 WAN Fi 2PP3V3_W.AN " zj =PP3V3_S3_W.AN, 4
3 4
['7]
A 9 1
Cc40211 1 C4020 = C40511 4051
0. 10F - L ToUF 0.033UF 19
ol T & C4050 BT 20w
CRI TLCAL 231 égg 0. 1UF 485 R4050 2201
J4001 S| P3VaWAN ss | 100K, PM WAN ENgt o
3SD K99 . | AN
£ RT- SVL 1 PLACEMENT_NOTE=P| 4ce cl ose [to Q4050. igff“ 1/ 28W
? . PLACEVENT_NOTE=Ft ace cl 056 £ QIOS0. SR gTM 1
e WFEI_EVENT L oo
g 4 - 0. 1UF I SNS_AI RPORT P s 7
ols < ©s PCE AP R2D N 1]]2 : PCIE AP R2D C N e o I SNS_AI RPORT N s
I - 10% 1 [6.3v 201 XsR
7 .
ot - s e ac clone 16 33001
o} - CapEer e e
g 10 . ©s PCE_ AP R2D P 1||§ PCIE AP R2D C P s
o= - 0. 1UF 10%1 [6. 3V x6R201
12
ks PCIE_CLKI0OM AP N s o
ol - PCIE CLKIOOM AP P o o
14
ot -
ot -
o
C 17
oI PCl E_AP_D2R P
] PCl E_AP_D2R N @m
19
g 20
T PCIE VWAKE L yomy s o
51450335
USB BT N -
-— USE BT P oo .
. =PP3V3_S3_BT .,
JiC40U§:2
p fog)
5Bk
1 =PP3V3_S3_W.AN ;1
PLAGE NEAR-34001. 18: 1. S
= DLY = 60 M5 +/- 20% Cc4053 1
0.1F L
CRI TI CAL 6,8¥ 2
) 201
R4053'| R4054! 02
SLGAAPO16V
o 3% 1APC AP_RESET L e
1/ 23W 1/ 20W 2
28, oM, - AP PVREN i
P3V3W AN _VMON R40090
AP RESET CONN L 4 AP_QLKREQ L R 2 pAnt AP CLKREQ L .
1/52/00W
M=
201
s AP_CLKREQ Q L 7
R4055*
SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201d
100K | SIS
v ;)1 J_ X21 W RELESS CONNECTOR
2 = 192/ g e =i
d} Appl e Inc. 051-8871
1 ° 2.5.0

[ 23VIR-SM |

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF "APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 40 OF 109
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PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501

SMC _HDD OOB_TEMP ,,

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

PLACE_NEAR=J4501. 8: 1. 5MM

1 C4A501
ol RASGS
2
8361 0. 003
PLACE_NEAR=J4501. 1: 1. 5nm é&f\n}
SATA SSD « PP3V3 SO HDD R 2 WA =PP3V3_S0_HDD,
m@g@rﬁm 4 3
CRI TI CAL =
J4501 ISNS HDD P frrmy s 15
SSD- K99
F- RT- SML | SNS_HDD N oo s
PNE TP_SSD_RSRVD
2
o 3
2 4 anlvantee | 25 SATA HDD D?R C P C45161 2 SATA HDD D2R P e
ots e 0. OLUF | [ 10%10v x5R 201 lesing
6 PLACE_NEAR=J4501. 3: 1. 5MM
(e} O‘tﬁ 34501, 4 1. 5MM
o4 anfvantme - s SATA HDD D2R C N 1]L2 SATA HDD D2R N -
o4t anlantue e 0. OLUF | [ 10%10v x5R 201 o
9
o 10
o
o 11 PLACE_NEAR=J4501. 7: 1. 5MM
o= _c2c SATA HDD R2D N C4511 12 SATA HDD R2D C N .
— i 0. OLUF |l 10%i0v xR 201 @
O‘ij NC o s SATA HDD R2D P C45101 2 SATA HDD R2D C P oo
o3 NC - am
o
o
o
o
o
o
o

R4510
SMC_HDD_COB_TENP,JCONN LAMAZ

1/;%w

R4511
¢ SMC_HDD TEMP_CTL LQONN AR

5%
1/ 20w
M

201

SMC _HDD TEMP_CTL 4

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
CRITICAL
TPS2561DR L4605
SON FERR- 120- CHV 3A
C , _=PPsv s3 RTUSB 2lino our| 2 PPSV S3 RTUSB A 1LIM ) Y Y Y L _eesvsarmmsac
ENENEY out2| 8 5 N M NCREGCW DTH-0. 376, M NCREGCW DTH-0. 376,
o —><7 iy 4605 1 Vo Thcesv
USB EXTA OC L * usB ILIM
2 oom) . FAULT1* LI 0. 01UF
NCx—gFAULT2* W, CRITI CAL
61 39 6 _=USB PWR EN 4 |ent o G Lae0e,
s e 5 [Ene THRM = SRR,
CRITI CAL CRITI CAL CRITI CAL CRITI CAL G\D PAD 1 73 USB? EXTA MUXED N . s
4690 1 1 4691 (1 1 1 : R4600 4695 1
4699 4698 4697 R46011 - 4 23. 2K
10 7ausk2 LT1 N
0 16w 20%
5% V- LF cermion 2 73_USB2 EXTA MUXED P : Y : 73USB2 LT1 P
e e e o ite MW w02
201,
[®] 0] r
VBUS 8 . 8
JGND
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 GBH SMCUSBMUX
SMC_DEBUG YES
SMC_DEBUG YES 'R4650
C4650 * 10K
1 5%
o 1}’:; -T— 1/ 20w
16V V(
xR CERM 2 2201
42 41 40 6 (TR SMC RX L 0201 5 M+ Y4+ L
SVE TX L . 1=
a2 41 40 5 OO M weso Y
PI 3USBL02ZLE
68 24, USB_EXTA P " D+ TGN
<D CRITICAL
68 24@ USB _EXTA N s D
lshve_peBuG vES
) o oEr SELL 1o 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
Ve
b RASSZ
1 2
’\/ﬁ\%/\/
Vrow
s

201

[
Ext ernal USB Connect or
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LI O CONNECTOR

J4700
AXK736327G
F- ST-SM
37 O
1 00 2
3 00 4
o 16 s HDA_SYNC 55 ols USB_EXTD P e
o 16 s HDA_SDI NO 715 ols USB_EXTD N 2 e
9 00 10
w16 HDA_BI T_CLK 1ol USB_CAMERA P .o o
o0 10 « HDA_SDOUT 13 [ 5 olaa USB_CANMERA N 10 e
15 16
.21 2C M KEY SCL o oThs SPKRAMP_| NR P , =PP3V3 SO_AUQ O .,
w5 =12C M KEY_SDA 19 20 SPKRAMP_I NR N2 75
= 0 o C47001
2s=12C LI O SCL 21 | 5 ot 22 0. 1UE
ws=12C L1 O SDA 23 |5 ol 2a USB_EXTD_OC L ., fé:?
wes AUD 1 2C | NT_L 25 15 ol26 =USB_PWR_EN 4 o X5R- GEEM 2| piace ear=34700. 20: 1. 5
15 s AUD_| P_PERI PHERAL _DET 27 28 SMC BC _ACOK ; 40 a1 _
o < AUD_| PHS_SW TCH_EN 20 [0 T30 SYS ONEW RE . =PP3V42 GBH ONEWRE .. =
wsAUD GPI O 3 31 [ olse | 47101
o 16 s HDA_RST_L 33 [ olsa =PP3V3R1V5_S0_AUDI O - 0.1 ;::7)
35 1o O_L_T C4720 1 X5R- 8%01 2| pLace nearea4700. 30: 1. 5mm
0. 1UF
+—32 0O 18
X5R- BRI 2| piace ear=34700. 32: 1. 5 =
516S0862

%2 MASTER=N A SYNC _DATE=N A

T 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% — 20%
iov 1oV 1oV 1oV
X5R- CERM 2 2 CERm 2 CERm 2 CERm
80! 402 402 402
= BYPASS=U4900. E1: D2: 3 nm D
D PLACE_NEAR=U4900. M.2: 3nm < SMe vaL
PLACE_NEAR=U4900. M.2: 3mm
\ PP3V3 S5 SMC AVCC
M N_LT NE_W DTH=0. 25 M C4907 *
uzow  YNNECKWDTHO. 1 M « o - 0. 47UF
o - C4920 ¢ s glz|z| @ = S
0. 1UF —— CERM X5R. 1
— fS——
U4900 3%~ AVCC voe VCL AVREF . .
812 L1 RM
a1 _SMC P10 - P10 DF2117RVPLP20HV P6O[ 112 g  SMCPMG EN o s oz w900 L R4909 R4901
n SMC RSTGATE L = A3 P11 TLP- 145V P61f K12 N & - 10K 10K
= ————=#—XNC DF2117RVPLP20HV —>= NC 5% 5%
o151 25 23 [TR)—ALL _SYS PVRGD - 2 IP12 (1 OF 3) P62l 11 g s NC TP 145V 1/ 20w 1/ 20w
o1 (H—S5_PYRGD - B13 |p13 OM T_TABLE PE3L 112 gy w NC (3 OF 3) 201, 5201
- K13, SMC_ADAPTER EN
NCX—i@= P14 P64| - 17 a1 61 o1
v PM DSW PVWRGD P <3 lp1s P65| 10 - NC =D O T_TABLE ﬁ b SMC KBC SUChOL am -
< = —=—X MDE
35 25 (OOT}—SMC_DELAYED PVRGD - <12 |p16 Pe6| J1t - SMC PROCHOT 3 3 L am » s24201 6 [(TR)—SVMC RESET L | g %4 RES* gl
23 17 (OOT}—PM PYRBTN L - 010 Ip17 PE7| 2 g SMC BI L BUTTON L am - . _SMC XTAL 2 | AL —
a _SMC P20 - o013 |p20 p70| M0 - SMC_ADCO g a _SMC_EXTAL 22 | EXTAL LS g SMC_NM M ¢ 2
NG €11 |poq pr1| M1 - SMC_ADCL am «
NC:E - D12 |poo P2l 10 g SMC_ADC2 am
F11 N11 SMC_ADC3
NCX—gm— P23 P73 <= am e TRST L
1 _SMC P24 PEEEEY ) P74L;4NC ADCA am ETRST gl NSONCST Ri < © 2
NG 12 |pos p7sl M3 SMC_ADCS am - AVSS{ L2 1 1 1 -
SMC P26 x :' F13 |pog prel s oo SMC_ADGS, VSS R4902 R4998 R4903
“ - - ey Y —— 10K 10K 0
NCX—igp= E10 Ip27 P77| 12 P SMC_ADC7 e Kot 59 59 5%
h B38| E|8 XWA900 2o o o
69 42 16 s@m—“_” P30 P8O[_A”. - SMC SCI L feu1 JLED M 5201 5201 5201
0426 oqEry LPC ADS1> 0000000000 00000 gy P31 PBIL % g s NC L5
69 42 16 5®W—“_03 P32 Pg2| < - PM CLKRUN L oo s 17 e
C 0 42 16 6 LPC AD<3>. 87 |p33 pgal o - LPC_PWRDWN L ame v e = PLACE_NEAR=U4900. L3: 4 C
o0 42 16 o [T)—LPC FRAME L - 28 P34 Pgaf A6 - SMC TX L OO © 38 40 a1 42
25 VC LRESET L - % P35 Pg5| &5 MC RX_L (TR © 38 40 41 42
GND_SMC_AVSS
o 25 LPC CLK33M SMC - P36 PS6LT gy (CC)  SMB MGMI CLK & = L GND SMC AVSS 4 4a 4
LPC SERI D6 a
210 oQ@yLPCSERIRQ 000 0 > P37 pool_4 - SMC_ONOFE L ams e
37 SMC HDD TEMP_CTL - D |pao Po1l & - SMC BC ACOK Yany LECRD
a7 @—SNC HDD OOB TEMP - A5 P41 Po2| H2 - SMC PME S4 WAKE L e LGRS
3y SVB_MGMI_DATA (0) g2 |P42 po3| & - PM SLP S3 L am v e e
. _SNC P43 - A |paz poal ™ - PM SLP S4 L (T 17 26 48 61
NCX—agp= < pas4 Pos|_ - PM SLP S5 L Yan B
NC: ¢ B2 |pg5 Po6l_* - SMC CLK32K am +
a1 SMC _GFX THROTTLE L - < |pa6 Po7| F* Sy (OC)  SMB 0 SO _DATA D =
4 (OOT}—SMC_SYS KBDLED - S |paz e
42 41 40 38 & qOOT}—SMC TX L - 2 |pso
SMC RX L P P51
42 41 40 38 6 [TRY—SN -
SESSMBOSOAK (00 ey P52
- u4900 «
v SWEDAOPY I PAO DF2117RVPLP20HV PEO SMC CASE OPEN “
16 SPI_DESCRI PTOR OVERRI DE L () - N IpAL TLP- 145V PE1[ 2 - SMC TCK P LR
25 17 (OOT}—PM SYSRST L (O0) g M PA2 (2 OF 3) PE2[ *2 - SMC TDI Yani LRIRE
a8 USB DEBUGPRT EN L (Q0) - M _IPA3 OM T_TABLE PE3| 2% - SMC_TDO oo ¢ a1 ez
1@y NEM EVENT_L (OX0) N2 |pAd4 PE4L < g SMC TV a6 4 a2
B s oy WEL_EVENT L () gty L1 |pas PFoO| ks - G3 _POWERON L am B
5 5@ SYS ONEW RE (OO i X3 |PA6 PE1l ™
SMC_BATLOW L (o) L2 |p, Fr—
o1 41 (OOTp—S - AT PF2 ™ - SMC LID Pan LEIRCE
NCx—ei %8 _IPBO PF3| 5 *=—x NC
41 10 (OOT}—SMC RUNTIME SO L - < _|pB1 PFAW—.._X NC
NG 59 |pgo pFs| M * SMC PF5 a
o1 a1 qm—SNC S4_WAKESRC EN - 0 pe3 PRl w5 NC
41 _SMC PB4 - <10 lpea PF7LM™ X NC
B10
NCX—gm—————— P85 e o
1 [Ty—SMC DP HPD L ey a1 |peg P NC
NG GEx RTEND L - A1 |pg7 PGL[N = I NT a1 NOTE: SMS Interrupt can be active high or low, renane net accordingly.
a4 MD—= - PG2| K8 SMB _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 43
41@_51\/\'3 FAN 1 CTL - G138 |pc1 PG4 © s (OC)  SMB A S3 DATA aD © —_—
a @_SNC FAN 2 CTL - F12 Ipc2 PG| N SMB A S3 CLK 43
a @_SNC FAN 3 CTL - H3 Ipc3 PGs| M. Sy (OC)  SMB B SO_DATA D
7 CT—SMC_FAN 0 TACH - &0 |pca [erd I Sy (OC)  SVB B SO CLK D ©
a2 i
41 [y—SMC FAN 1 TACH - PCs pHOLE2 - SMC_PROCHOT w
1 (Ty—SMC FAN 2 TACH by w1 |bog - o
SMC_FAN 3 TACH by 13 PHL| P2 - SMC_THRMIRI P oo
a2 OD—> - pc7 prpl 22 P R4910
—&=—X
" SMC_ADCB - Mo |ppo PECI / PH3| M — cPU PECI R 1,\/4\3}\/2 CPUPECL 10156
a1 SMC_ADC9 e N |pp1 PEVREF/ PH4| B3 P PVCCI O SO SMC R 59
m—= - o= 1120w
a1 mwc ADC10 - K10 1pD2 PEVSTP/ PH5| & - PM PECI PWRGD R »
o D—SMe ADCLL - = o3
1+ [y SMC ADCL2 - ¥ |ppg R4211
A 21 [—SMC ADCL3 - N |pps IAAAZ =PPVCCI O SO SMC 7 A
an E_SM: ADC14 - K _|PD6 5% SYNC _MASTER=K21 M.B SYNC _DATE=12/ 13/ 201(
4 [—SMC ADCL5 - < lpo7 Y TrTeE
pe SMC
R4912 >z g RN
= 0
: 2 PM PECI _PVRGD 1- 71
AN - d} Appl e I nc. 051- 88
5% \v ON
g (c] 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 49 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 40 O: 74

8 14 6 5 4 3 2 1

WWW . AlISaler.Com



8

7

2

: SMC FAN 2 CTL —_NC SMC FAN 2 CTL
SMC Reset "Button", Supervisor & AVREF Supply © = eAseTTRE
10 _SMC FAN 2 TACH —_NC SMC FAN 2 TACH
w407 ZRPSVE S5 SNC SMC FAN 3 CTL — "Neewv pAna crL
, _=PPVIN S5 SMCVREF * = TAKE BASECTRUE
Deskt ops: 5V P 10 _SMC FAN 3 TACH —__NC SMC FAN 3 TACH
il . Caov = MAKE_BASE=TRUE
Mobiles: 3 . 52 14 _ZCHGR ACOK __ SMC BC ACK
C5020 ¢ - “ R5000 = NAKE_BASE=TRUE
0. 47UF —— ¥ ViN 100K 40 _=SMC SNMB I NT — SMB INT L a
S U5010 /50w = FAseTRE
CERWIGR 2 10 _SMC_ADCXD —_ SMC CPU VSENSE "
35 VREF- 3. 3V- VDET- 3. 0V 5201 —— WAKE_BASE=TRUE
DFN SMC Al — | SENSE
D a6 SMC TPAD RST L SVRL*  (1PUSNOS03048  RESET o8 SMC RESET L D ¢« = a0 DCL = Ninécagzg SENS| w
48 41 40 o [TR)—SMZ ONOPF L ‘gvrer ey PP3V3 S5 AVREF SMC w© o S ADC2 = SMC DOl VSENSE 2
SMC_MANUAL RST L 4 |DELAY REFOUT|_® o M N-REGKW DTHEO. 1 10 _SMC_ADC3 —__SMC DOl N | SENSE s
™M TRy VOLTAGES3. 3V ——"TAKE BASE-TRUE
| G\D 10 _SMC_ADCA —_SMC_GEX_VSENSE a1
R5001 5001 ¢ N ——TAKE BASESTRUE
0 0. 01UF —— C5025 * 1 C5026 40 _SMC_ADCS —_SMC_GEX | SENSE aa
3 ow 10% — 10uF —— 0. 01UF T MAKE_BASE=TRUE
1/ 100 1ov, ) 1 19 40 _SMC_ADCB —_ SMC 1V5S3_| SENSE s
ZED:‘ 201 X5R 2 X5R = NMAKE_BASE=TRUE
SI LK_PART=SMC_RST 603 201 a0 _SMC_ADC7 —__ SMC _CPUVCCI O | SENSE a4
, ——TAKE BASE-TRUE
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND_SMC_AVSS 40 a4 as a0 _SMC_ADC8 —_ SMC LCDBKLT | SENSE as
PN W orEo 4 == WAKE_BASE-TRUE
MR1* and MR2* nust both be |ow to cause manual reset. VOLTAGE=0V a0 _SMC_ADCY —__ SMC W.AN | SENSE as
O ) ) ——"TAKE BASE-TRUE
Used on nobiles to support SMC reset via keyboard a0 _SMC_ADC10 —_ SMC HDD | SENSE as
E | I pull- VIN, V. T MAKEBASEETRUE
NOT] nternal pu ups are to , not V+ 0 _SMC_ADCLL —  SMC PBUS VSENSE "
== WAKE_BASE-TRUE
10 _SMC_ADC12 —__SMC_BMON | SENSE 5
—TAKE BASE-TRUE
10 _SMC_ADC13 — TP _SMC ADCI3
40 _SMC ADCIS —_ "YW Acis
= NMAKE_BASE=TRUE
b 10 _SMC P10 — TP SMC P10
' " —— WAKE_BASE-TRUE
Debug Power But t ons o _SMC P20 o ene b0
= WAKE_BASE-TRUE
o—SMC ONOFF L [Ty © 0 41 48 a0 _SMC P24 —_ TP SMC P24
MT ™MT = WAKE_BASE-TRUE
C . A 10 _SMC P26 —__SMC_BMON MUX_SEL 5
R5016 R5015 = WAKE_BASE-TRUE
PLACE_SI DE=BOTTOM O 0 PLACE_SI DE=TGP 40 _SNC P43 —_ TP SMC P43
1/ 10w tow T MAKESASEETRE
M- LF M- LF a0 _SMC_PF5 —__TP _SMC PF5
603 2 ZEDJ —— MAKE_BASE=TRUE
SI LK_PART=PWR_BTN SI LK_PART=PWR_BTN 40 _SMC RSTGATE L — TP SMC RSTGATE L
——TAKE BASESTRUE
R5012
17 [IE>—PM CLK32K SUSCLK R PLACE NEARSUIB00. N14:5. 1, 22, Syve o k32K
5%
1/ 20w
201
=PP3V3 S4 SMC ;4
- - 1
| r R5020
SMC Crystal Grcuit RS0:
5%
C5010 1/ 20w
nglo T5PE %01
a0 _SNC_XTAL 2 SMC XTAL R . 1] L2 SVC DP HPD L
o ©
l 2 Q6020
| ol 25v
fg NC 301 ssyakisFy (0]
B sm % G NC e |
- 5X2. OMM ] C5011
15PF
40 _SMC_EXTAL . 12 =
25v =
;‘;? - 63 E DP_A EXT HPD L
BATLOW: | sol ati on
; =PP3V3_S5_SMCBATLOW =PP3V3_SUS_SMC,
R5040* CRI TI CAL
100K
K 040 .
1/20W SSMBK15FV
201, SOD- VESM HF
A o 10 [my_SMC_BATLOW L S[E] | PM BATLONL o o
3] 2
R5041
1 0 2
15 NCSTUFF
M
201
Internal 20K pull-up on PM BATLOWL in PCH.

o ©

5201

5

a0
a0

a0

a0

a0

sve

a0

SMC PME _S4 WAKE L
MAKE_t

PROCHOT Level Shifting to 3V3
417 _=PP3V3 SO SMC
'R5061 'R5060
100K 10K
§Z"zuw §Z"zuw
, 201 , 201 TO sMc
SMC_PROCHOT 3 3 L oo ©
6
D 6060
— DVB53DOWV
|<_ SOT- 563
CPU_PROCHOT BUF 2 |G
1
TO cPU R5062 3 %
65 56 104y CPU_PROCHOT L 133K, opu PROCHOT L R s /7 @060 s
@ DVB53DOWV
SOT- 563 1
4
< “©
19@ PM THRMIRIP L R
{0, Q6059
SSMBN37FEAPE
SOT563
1S G|s
SMC_THRMTRI P @Ao
= Check with SMC pul | up SQ,
Y 3V3_SO_SMC
40 _MEM EVENT L R5075 10K 1,\/\/\/2
5% 1/ 20w M 201
41407 _=PP3V3 S5 SMC
48 a1 40 5 _SMC_ONOFF L R5070 10K IAANZ
40 _G3 PONERON L R5072 10K 3 AAA 2 5% 120w W 201 s
5148 40 6 SMC LID R5071 100K IAANZ S% zow w201
42 40 38 5 _SMC TX L R5073 10K IAANZ S% Meow w201 )
42 40 38 5 _SMC RX L R5074 100K IAANZ S% zow w201 s
5% 1/ 20W M 201
42 a0 6 _SMC_TNVB R5077 10K 3 2
7 5T 9
42 a0 6 _SMC TDO R5078 10K 1mz S% zow w201 s
42 40 6 _SMC TDI R5079 10K LAAAZ S% teow w201
42 a0 6 _SMC TCK R5080 10K LAAA 2 S% Meow w201 )
20 _SMC BIL BUTTON L R5081 10K IAANZ S% zow w201 s
=PP3V3 S4 SMC ;4 41 40 39 6 _SMC_BC ACK R50B7 470K 3 \n\\Tz o0 Voo W )
21 _SMB INT L R5093 10K LAAAZ S% Meow w201 )
5% 1/ 20W M 201
NOSTUFF
a1 40 _SMC _PAO_PU R5091 100K 1 2 ]
7 4
40 19 _SMC RUNTIME SCI L R5094 100K 1%2 5% 120w W 201
NOSTURE 5% 1/ 20w M 201
6 40 48
BASESTRUE
61 a0 17 _SMC_ADAPTER EN R5085 10K LAAAZ
40 _SMC_CASE OPEN R5086 10K IAANZ S% zow w201
5% 1/ 20W M 201
40 _SMC PB4 R5088 10K LAAAZ
61 40 SMC_S4 WAKESRC EN R5090 100K LAAN 5% 1/20W W 200
5% 1/ 20W [ 201 l
Bel ow connections are different from K91
_SMC_PAO_PU — HI SIDE_| SENSE_OC a5
= WAKE BASECTRUE
SMC FAN 1 CTL — NC SMC FAN 1 CTL
= WAKE_BASESTRUE
SMC FAN 1 TACH — NC SMC FAN 1 TACH
S BRSETRE NC_MASTER=K21_M.B SYNC DATE=12/ 13/ 201
mia
SMC Support
SMC _ADC14 — SMC HS COVPUTI NG | SENSE DRAW TN
= neme N Appl e | nc 051 8871
SMC GFX THROTTLE L — TP SMC GFEX THROTTLE L p ° ON
= TAKE BASESTRUE ® 55 0
=PP3V3 S5 SMC
e NOTI CE OF PROPRI ETARY PROPERTY:
GEX_OVERTEMP L R5095 10K 1 AAA2 | THELNECENETLON CONTAL NED | EERE&‘M:ETHE e
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LPC+SPI

Connect or

CRI TI CAL
LPCPLUS
J5100
55909- 0374
M ST- SM
76 _=PP3V3_S5_LPCPLUS 3y =2
;6 _=PP5V_SO_LPCPLUS ~
1 0 O 2 - LPC CLK33M LPCPLUS Yan i KU
69 40 16 oy LPC AD<0> 3o ot LPC AD<2> CED o 16 40 o0
69 40 16 6Py LPC AD<1> Lo ol LPC AD<3> B 6 16 40 6
7 O C 8
w2 0 [OEH—SPL_ALT MOSI - Lo ot - SPI ROM USE M.B oD 5 0 4
1 QomSPL_ALT M SO ol BN Dl FFRI SPI_ALT OLK ame «
60 40 16 5 [Ty—LPC_ERANE L - EE] DI EC) - SPI_ALT CS L ame «
40 17 o (OOT}—PM CLKRUN L - sl 5 o LPC SERI RQ By 6 19 40
00 (OM}—SMC_TVS - 7l 6 ot - LPC PWRDVWN L ame v
25 6 [T LPCPLUS RESET L - 19 0 O 20 - SMC_TDI oD © 0 41
41 40 0 gooT}p—SMC TDO - 2l 5 o2 - SMC_TCK foomy 5 w0 a1
w0s SMC TRST L » 2lool | g | swcreseT L oD 5 @0« 52
w0 s (p—SMC VDL - sloole |y SMC M oD ¢
41 40 38 6 [TR)—SMC TX L - 216 o= - SMC RX L oo © 38 40 4
»l60 30 - LPCPLUS GPI O oo & 1
33\ 34
N4
516S0573
SPI_ALT M SO 6 a2
SPI_ALT MOSI 6 a2
SPI_ALT CLK 6 42
SPI_ALT CS L 6 a2
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
1 1 1 1
R5128 ['R5127 |'R5126 |'R5125 .. crcseion 1o em
0 47 47 47 PLACE NEAR=J5100. 12: 5nm
5% 5% 5% 5% PLACE NEAR=15100. 9: 5nm
1/ 20w 1/ 20w 1/ 20w 1/ 20w PLACE-NEAR=15100. 11 5mm
[V [V V3 V3
2201 2201 2201 2201
PLACE_NEAR=UL800. ABS: 5mm R5110 R54]720
1wy SPL CSO R L AR s cso L 1 2 _SPlL MBGCSL oy <9 0
5% 5% ' PLACE_NEAR=R5125. 2: 5nm
1720w 1720w
PLACE_NEAR=UL800. AD12: 5mm R51111 » R54]721 »
10 —SPL_CLK R R ss SPI_CLK 1 2 SPI_MB CLK oo @0 o0
5% 5% PLACE_NEAR=R5126. 2: 5nm
1720w 1720w —
PLACE_NEAR=UL800. W8: 5mm R5112 » R5122 M
1 —SPL_ MBI R R s SPI_NDSI 1 2 SPI_MB MSI oD o
5% 5% PLACE_NEAR=R5127.2: 5mm
1720w 1720w —
0 R51]523 %
16 <O} SPI_M SO 1 N 2 . SPI_M.B M SO Yany RO
1/, PLACE_NEAREUG100. 2: Smm
NF
201

SYNC DATE=12/13/ 2010

%ﬂc MASTER=K21 M.B
T

LPC+SPI Debug Connect or

CB Appl e I nc.
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PCH SMBus " 0"

Connecti ons

SMC "0" SMBus Connections

7 =PP3V3 SO_SMBUS SMC 0_SO

7 =PP3V42 G3H SMBUS SMC BSA

SMC "Battery A" SMBus Connections

SMLink 1 is slave port to
access PCH & CPU via PEC.

43 7 =PP3V3 SO SMBUS PCH +
i e e R5280'| |'‘R5281
cougar -por R5200*) |'R520 - ac R5250' ['R5251 Internal DP ac 280" ['R52: —
1K N - 5% 39000 5% 5%
1/ 28% ?I%QDW 70T w4900 1/ 20W 1/20W w4900 1/ 20W 1/20W 1'SL6258 - U7000
V1800 (WRITE: 0x58 READ. 0x59) MF ME (See Tabl e) MF 'ﬁ’F
(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 0 SO CLK —_ 72 _SMBUS SMC 0 SO _SCL — =12C TCON SCL 62 a0 SMB_BSA CLK — 72 _SMBUS SMC BSA SCL — =S\eus ol sa 52
VAKE_BASE-TRUE = T e BASE-TRE — TRKE_BASE-TRUE
69 16 SMBUS PCH DATA — =120 BKL 1 SOA 65 40 SMB_O_SO_DATA e 72 _SMBUS SMC O _SO_SDA — =12C TCON SDA 62 40 SMB_BSA DATA — __72 SVBUS SNC BSA SDA —— =SMBUS OHGR SDA 52
VAKE_BASE-TRUE = T e BASE-TRE — TRKE_BASE-TRUE
J L I L J L
VRef DACs Battery
us3300 J6955
(Wite: 0x98 Read: 0x99) Battery (See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17)  _cBus BATT s .
31 =I2C VREFDACS SOL = Battery LED Driver - (Wite: O0x36 Read: Ox37) —
31 =|2C 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) (* = Multiple options)
31 =.2C PCA9S57D SAL — 7 =PP3V3 S3 SMBUS SMC MGMI
— K21 K78
I n rnal DP Trackpad
31 =|2C PCA9557D SDA — t e a Samsung LGD |Samsung LGD AUO
- Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C 0x88) N Y * Yy oo+ R5290" R5291 15700
) Parade 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%
/ /
" ey 4900 20w oW =12C TPAD SCL o a8
( MASTER) 201, 2201 |
— =12C TPAD SDA 6 a8
16800 40 SMB_NGMI QLK ——72 SMBUS SMC MGMI_SCL —
(Wite: 0x72 Read: 0x73) T WAKE_BASESTRE | L
XDP Connectors - . 40 SMVB_NGMI_DATA ——72 SMBUS SNMC_NMGMI_SDA
— =l2c MKev sa a0 SMC "A" SMBus Connections = s TRE
2000 & 92650 - NOTE: SMC RMT bus remains powered and may be active in S3 state I T29 & Inlet Temp
(MASTER) —  =12c MKEY sDA 9
23 =SMBUS XDP SCL — L 7 PR3 S8 SRS SIE A S EMC1704: US400
= (Wite: 0x98 Read: 0x99)
23 =SMBUS XDP SDA —
— s s — =12C T29 I NLET _THVENS SCL a5
] s |52719( 1' EK 271 Left 1/0O Board =
v 28% ?I%QDW J4700 — =12C T29 | NLET_THVENS SDA a5
1900 M Ve (See Table) )
(MASTER) 201, 5201
40 SMB A S3 CLK — 72 _SMBUS SMC A S3 SCL — =12C LIO SCL 39
T ke BASETRE =
MB A S3 DATA —_— 72 _SMBUS SMC A SDA. — =12C L1 O SDA 39 .
B = e = T29 12C Connecti ons
J | L
Left |/O Board
ALS - (wite: Ox72 Read: 0x73) 7 =PP3V3 SO_T291 2C
Finstack Tenp - (Wite: 0x92 Read: 0x93) M rocontrol | e abstracts
R52301 1R5 31ac|ua\ CDR(s) in plug
4. 7K 4. 7K
5% 5% T29 Plug uC
ng I C Y 2’?/‘FN %QUW U‘33ZUg
(3600 201, 5201
(MASTER) (Wite: 0xAO Read: OxAl)
B i i 7133 __12C T29 SDA . — =12C T20AMCU SDA 63
PCH " SMLi nk 0" Connections WAE BASETRE =
71 33 12C T29 sCL — =1 2C T29AMCU_SCL. 63
TAKE_ BASE-TRUE =
43 7 =PP3V3 SO SMBUS PCH J L
SDRVI 2C: MCU SDRVI 2C: MCU
R523401 10RSZ35
. R5210'| |'R5211 5% 5%
Cougar - Poi nt 8.2K 8. 2K 20 2o
5% 5% 201 201
u1800 120w ir2ow N N
(MASTER) 201, 2201 For Conpliance Testing
SDRVI 2C: SB .
SM._PCH O QK N
oo e WAKE_BASE=TRUE R5236 0 1/\/\/\/2 | 2C_DPSDRVA_SCL DP Re-driver
69 16 SML_PCH O DATA a;/n 1lzggw MAKE_BASE=TRUE w310
VAKE_BASE-TRUE SORVI 2G. SB (Wite: 0x94 Read: 0x95)
: SMC "B" SMBus Connections R5237 o0 Dl ’\/\/\/h.z | 2C DPSDRVA SDA
a‘:/n llzggw MAKE_BASE=TRUE — —1 2C DPSDRVA SCL. o3
7 =PP3V3 SO SMBUS SMC B SO _ -\ ¢ opSoRVA SDA -
PCH "SM.ink 1" Connections .
1 1
R5260 R5261
sMC CPU Tenp
43 7 =PP3V3_SO_SMBUS PCH 4. 755“ gln}u7K
14900 1/ 20w 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 QLK —72 SMBUS SMC B SO SO —  =12C CPUTHVBNS SCL
9 8. 2K 8. 2K R5223 e mear =
u1800 17280 3750w Q 40 SMB B SO DATA —72 SVBUS SMC B SO_SDA — _=12C CPUTHVENS SDA
i 5. %6 T e sseTRe - SYNC_MASTER=K21_M.B SYNC_DATE=12/ 13/ 201
(Wite: 0x88 Read: 0x89) 201, 2201 1/’\%9W | | I SY
201 .
o0 10 S_POH1 QK "% SMBus Connect i ons
69 16 SM.__PCH 1 DATA 1 2 S 1 Nz 71
VAKE_BASE-TRUE R 2 | | nc 051- 88
! s Appl e | nc. oo
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PBUS Vol t age Sense Enable & Filter
300
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
i R5302*
D o m—=PBUSVSENS EN 2| | ol "] 11?20%3'%
S .
Enabl es PBUS VSense | ‘i 257 Max Vout: 3.3V at 19.77V Input
di vi der when in SO. J_ 3 PBUS SO VSENSE
i R5303"
5 . I: 27. 15
_ W S 1/ 20W< PLACE_NEAR=U4900. L8: 5MVI
; =PPBUS_SO_VSENSE . \Q'_"t ST RTHEVENI N = 4573 Ohns
P- CHANNEL SMC_PBUS VSENSE gy 0
R5301* PLACE_NEAR=U4400. L8: 5MV
00K — 1" RE304 PLACE_NEAR=U4900. L8: 5MM
100 1 C5304
1/ 20W 5.49K¢ | 20UF
M LD — 200 ul
201, 1/ 21 2 & RQ,
PBUSVSENS EN L_DI V 201, 8361
| G\ND SMC AVSS .o 4 4 s
C DC-In Voltage Sense Enable & Filter
&310
NTUD3169CZ
SOT- 963
N-CHANNEL | ¢ poj vsENS EN L
R5312*
52 41 [T =CHGR ACOK 2 1/023‘%
Enabl es DG In VSense . R Max VQut: 3.3V at 19.77V Input
di vi der when AC present. J_ 5 DCL N S5_VSENSE
R5313*
27. 4K

7 _=PPDCI N S5 VSENSE

19
1/ 20w < PLACE_NEAR=U4900. N9: 5MM

201, RTHEVENI N = 4573 Chns

SMC DCI N _VSENSE

oD
R5311% PLACE_NEAR=U4900. N§: 5MM PLACE NEAR=UA900. NO: SWM
1008 R5314'| |1 (5314
1/ 20w 5.49K & _1 g 22UF
o IS —T— 20%
201, 1/ 20W S 6.3\
)
PDCI NVSENS EN L DIV 201, 0201
B L_{ G\ sMc Avss 40 a1 4s a5
CPU Vcore Voltage Sense / Filter
XWp320 R5320
, _=PPCPUVCORE_S0_VSENSE 1 2 CPUVSENSE_I N K AAe o SMC_CPU_VSENSE s
PLACE_NEAR=R7510. 2: 5 MM 1 /W PLACE_NEAR=U4900. N10: 5MV
w1 c8320
— 200 2UF
PLACE_NEAR=U4900. N10: 5MV |2 5?0‘1
1

X330 R5330
A . =PPGEXVCORE SO VSENSE 1 T 2 GEXVSENSE I N 4. 53K
PLACE_NEAR=R7550. 2: 5 MM 1/15A)W

wm

PLACE_NEAR=U4900. N12: 5MV |

GND_SMC_AVSS 46 41 44 s

G-X/1 G Vcore Voltage Sense / Filter

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

L GND_SMC_AVSS .o 41 aa 45

EDP: 33A

CPU VCore Load Side Current

» =PP3V3_S0_I| MVPI SNS

Sense / Filter

J_ &A%EJ(N)EAR:USSAW. 8: 3MM
1
AUF
PLACE_NEAR=R7510. 3: 5MM —‘E gg \%
281
R5342 CRI Tl CAL 1
U5340 -
7 57 50 [y CPU MVP_ I SNS1 P A 42K puwe 1sMR P . OPA2333 PLACE_NEAR=U4900. ML1: 5MM
q. 1o} 3 DFN R5341
17:18W + 4.53
323/5655 \1 CPUI WP_I| SUM | QUT 1A K SMC_CPU_| SENSE oD -
R5L34éNE,~R=R7510. 4: 5M1 |/2_Y V; 1/;%;/1w X &AEEJ']\I_EAR:U“QOO' ML1: 5MM
7 5 - CPU P I SNS1 N 442Kl cpuwe | RN ° - 2@0%2UF
g8 1 ® Gy
04b2 =
L GND_SMC_AVSS 40 41 44 45
5344 |'R5344 Reko :
TIOPE 287K 187K, Gai n: 110. 181x
Y5R- gifz %ém"’ JEF Dsly SI BNAL_MODEL=EMPTY g g1 @ 12, 1A [/ V
s R is R7510 201 f "0z 470 ofb2 Max VOut: 2.73V at 39. 934A
ense IS 1 2

Sense R is 0.75nChm =
TDP : 28. 05A

JoheSI GNAL_MODEL=EMPTY

16V
X5R- X7R
201

G-X/1 G VCore Load Side Current

Sense / Filter

CRI TI CAL
U5340
R5352 PLACE_NEAR=U4900. ML3: 5MM
. 3 p 5% cpuwP ISWMGRP s R5351
fig0 4 o3k SMC_GEX_| SENSE "
6 PLACE_NEAR=U4900. ML3: 5MM
RE4E 3 1 C5351
- @mﬂ_wu_susmg_l“/v‘\‘/zy'ﬁ - CPULMVP_I SUMG R ggog%ZUF
10/.1150\?\/ 6(%01
olbz R5355 GND_SMC_AVSS .o 41 s a5
Sense R is R7550 NGSIUFE 1R5354 | S (v Gai n: 161. 765X
Sense R is 0. 75mchm Ripd’ giK EEIE  fdh SR NOOELTEPTY e 8. 24A 1 v
EDP: 18A  TDP: 15.3A X5R_%§¥)2 ik W 470PF 402 Max Vout: 2.18V at 27.2A
JoheSI GNAL_MODEL=EMPTY
16V,
_T_ X5§-oi(7ﬂ
CPU 1.05V VCClI O Current Sense / Filter

» =PP3V3_S0_CPUVCCI O SNS

VCCI O SNS_ENG

VCCI O SNS_ENG| 1C536
o L 0. 1TUF
5 5%y
PLACE_NEAR=R7640. 4: 5MV U536O 58? R5361
o > CPUVCC 080_CS N sl N0 0r|e | cpuvcaioraur 4 53K
CRI TI CAL 1/]2/w
7 50 oy CPUVCCI O80_CS P 41+ (200V/ V) Rer| L 1
GND
Sense R is R7640, 2nothm ° .
EDP: 8.5A TDP :7.225A | Gai n: 200x
L Scal e: 2.5A /
= Max VQut :

PUAEE RERRESD. Li2: sma

y SMC_CPUVCCI O | SENSE oy 1

PLACE _NEAR=U4900. L12: 5MM
1

L é;{:%zup VCCI O SNS_ENG

2
8361

GND_SMC_AVSS .6 41 44 s

Vv
3.3V at 8. 25A

SYNC MASTER=K21 M_B

SYNC DATE=12/ 13/ 2010

L

Vol tage & Load Side Current Sensing

DTG NOEET s |
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7 6

5 4

45 7 =PP3V3_SO_HS COVPUTI NG | SNS

COWUTI NG Hi gh Side Current Sense / Filter

DC-IN (AMON) Current Sense Filter

7 _=PP3V3 S3 BMON | SNS

CHARGER BMON Hi gh

Si de (BATTERY DI SCHAEGE) Current Sense,

PLAGE_NEAR-U900. K10: 5V
| 1 C5450 R5431
—— 0. 1uUF A TARK 2 N1 sEs
V+ — 10% 52 [T CHGR_AMON SV elise] SENSE oo
2 G2 1% PLACE_NEAR=U4900. K10: 5WM
14 pass =
15 [TR)—LS\S HS COVRUTI NG N 5N SC70  ouT | SNS_HS COVPUTING | QUT 1 A 2 1 | SENSE a p—
S Sense R is R7020, 20nthm 2 O
- LSNS HS covpuTi v P 41 REF| GAI'N: 100X % 1 C5455
E (100V/ V) 201 —— 0. 22UF
D LE: SNV — 20% G\ND_SNC_AVSS 40 41 44 45
G\D SCALE: 2%
~ MAX VOUT: 3.1V at 16.5A 2 xem DC-1n AVON
r\E/aDP \imd_r;fﬁt: ;i ivA G\ND _SMC_AVSS 40 41 a4 a5 | SL6259 Gai n: 20x
vt PLACEMENT_NOTEs: Scale: 2.5A/ V
A -4 Max VQut: 1.4V at 8. 25A
Sense R is R5400, 2nthm = Pl ace close to SMC EDP Current: 3. 5A
(For R and Q)
COVPUTI NG Hi gh Side Current Sense / Filter & T29/Inlet Tenp Sensor
45 7 =PP3V3 S0 _HS COMPUTI NG | SNS
NOSTUFF
cRITICAL R5408"* 'R5409
Ve 06 g
’\5%5490 v 20w 3rzow
El 17N4— 2 201, , 201
46 __INLET THVBNS D1 P2 | pp1 & THERM |2 HI S| DE | SENSE_OC n
46 I NLET THVBNS D1 N3 | pni ALERT* 510 T29THVBNS ALERT L
C 4 _=T20THVENS D2 P4 | P2/ DN3 svpATAl 11 =12C T29 I NLET THVENS SDA aD
[ 46 __=T29THVENS D2 N5 | pre/ DPS sweL] 12 =12C T29 | NLET_THVGNS SO oo
R5% 1] 3
) 0%9 SENSE+ ADDR_SEL| 6 HS_ADDR_SEL
% 2
Y SENSE fe2lNe i HS GPlO
0612 DUR_SEL
TH_SEL 1
| cp—zemanss v cammne ioe R6411') NISTIEE| NEoLER
GND THRM_PAD 5% 0 0
® ~ 1/ 20w 5% 5%
EDP: 15.5A  TDP :13.175A = 21, ey vy
201, 201,
Sense R is R5400, 2nthm
1
Wite Address: 0x98
Read Address: 0x99

MUX & Filter

BVON: ENG BVON: ENG
ol 1 C5420 C5421 ¢
: 4 1 BMON: ENG
Sense R is R7050, 10nthm Vit e Rl vopp—
CR TICAL , 6.3V 6.3V us421
R oR
Charger/Load side @ cw Us5420 201 201 NC7SB3157P6XG
NEAR 1 NA213 sc
78 52 [Ty CHRCSOR P s[ne scr0 QUT |8 BMVON | NA_QUT 1]B1 570 SEL|s SMC_BVON_ MUX_SEL am @
BMON: ENG
CHGR CSO R N all REF|
0 D N (50V/ V) i e \n} veqE
PLACE_NEAR=U4900. MD: 5MM
Battery side G\D R5422
300K
o 3 4 BMON_ ANMUX_OUT 1 2 SMC_BNON_| SENSE a1
NOTE: Noni toring current from VMV oD
VER 1 B e e PLACE_NEAR=U4900. MB: 5MV
battery to PBUS (battery discharge) MON: ENG i 1 c5422
across R7050 BVON: PRCD 'R5423 s —— 3300PF
= 100K — 0%
R5420 00 2 v
0 /20w or
52 [TR)—CHeR Bvon 1 2 W
201
PLACE_{EAR=US421. 3: 5MM S 2 G\D_SMC_AVSS 40 41 a4 as
Fi h:
rom charger For engineering, stuff BMON_ENG M
201
A For production, stuff BMON_PROD
I NA (Engi neering) Solution Charger BMON ( Production) Sol ution
Gai n: 50x 1 SL6259 Gai n: 36x
Scale: 2A/ V Scale: 2.78A/ V
Max VQut: 3.3V at 6.6A Max VQut: 3.3V at 9.167A
EDP Current: 10A EDP Current: 310A

DDR3 1V5R1V35 Current Sense / Filter

7 _=PP3V3 S3 1V5S3I SNS

| 1 C5460
. - —L—o0.10F
Sense R is R7350, 2nthm T, &%
Resq | [ s
5 55 [Ey—LSNS 1V5 3 N sl Scro our L6 | SNS 1V5S3 | QUT LA R3K, SMC 1V5S3 | SENSE o -
%
1/ 20W
4 1 N 1
75 55 (> LSNS 1V5 S3 P N Coovry  FEF GAIN. 100X A __gs;;%?
G\D SCALE: 5A/ V _j éng:v
N MAX VOUT: 2.4V AT 16.5A KR
EDP Cu.r;f!n: ;2 A G\ND_SMC_AVSS 40 41 44 45
Max Vdiffc 24 my PLACENENT_NOTESs:
= Pl ace close to SMC
(For R and Q)
AirPort Current Sense / Filter
; _=PP3V3 S3 WANI SNS
Al RPORTI SNS_ENG
Al RPORTI SNS_ENG .,
B +
Sense R is R4052, 20nChm Al RPORTI SNS_ENG
u5470 R5475
7 3 [[y— L SNS Al RPORT N sl | TA210 out | SNS _PSVWLAN | OUT 1 433K, SMC WAN | SENSE oD -
. I Al RPORTI SNS_ENG
- 1
75 % [>—LSNS Al RPCRT P AN oovryy P Gai n: 200x A __gs;i?
G\D Scal e: 0.25A / V _: é‘;;:v
~ MAX VOUT: 3V AT 0.825A BR
G\D_SMC_AVSS 40 41 aa as
EDP Current: 0.750 A PLACEMENT_NOTEs:
Max Vi ff: s = Pl ace close to SMC
(For R and Q)
HDD Current Sense / Filter
; _=PP3V3 SO HDDI SNS
HDDI SNS_ENG
HDDI SNS_ENG 1 C5480
X ™ f— 0.01UF
Sense R is R4599, 3nthm 2 ig\z HDDI SNS_ENG
e | b
7 v [T SNS HDD N slin s&0 . oUT | SNS_P5VHDD | OUT 1 433K, SMC_HDD | SENSE oD -
GAI N 500X I HDDI SNS_ENG
" 1
72 27 [Ty SNS HOD P ali N (500v1V) REF| 1 3 ” s 35242%5
G\D SCALE: 0.667A / V _: é‘;;:v
N MAX VOUT: 3.3V AT 2.2A KR
G\D_SMC_AVSS 40 41 aa as
EDP Current: 2.36A PLACEMENT_NOTEs:
Max Vi ff: 7.0 m = Pl ace close to SMC
(For R and Q)
LCD Backl i ght Driver Input Current Sense / Filter
; _=PP3V3 SO BKLTI SNS
LCDBKLTI SNS_ENG
LCDBKLTI SNS_ENG 1 C5490
= —_r
Sense R is R0910, 10nthm 2 SV LCDBKLTI SNS_ENG
mﬁ? 8T R5495
5 D | SNS LCDBKLT N slin sco . ouUT | SNS LCDBKLT 1| OUT 1 43K, SMC LCDBKLT | SENSE o -
I LCDBKLTI SNS_ENG
" 1
70 I | SNS LCDBKLT P SN oovryy FEF GAI N. 500X LA ES;Z%E
G\D SCALE: 0.2A 1 V _: é‘;;:v
~ MAX VOUT: 3.3V AT 0.66A BR
PLACEMENT_NOTEs: L_G\D SMC AVSS 40 a1 44 45
EDP Current: 0.67 A

Max Vdiff: 6.7 nv

Pl ace close to SMC
(For R and Q)

Ismc VASTER=K21_M.B

H gh Side Current Sensing
s g nemieiay
d} Appl e Inc. 051-8871
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6

CPU Proximty Sensor

7 _=PP3V3 SO0 CPUTHMSBNS

R5510
47

2 PP3V3 SO _CPUTHNVBNS R

= ED

CPU THERMD P

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

5%
1/ 20w VOLTAGE=3. 3V
M

201

Detect CPU Die Tenperature

CPU THERMD N

SI GNAL_MODEL=EMPTY
T ]

PLACE_NEAR=U5510. 2: 5nm
PLACE_NEAR=U5510. 3: 5nm

2200PF

e

73 CPUTHVENS D2 P

Q6510 :
BC846BMXXH
SOT732-3
.

73 CPUTHVBNS D2 N

SI GNAL_MODEL=ENVPTY

C5512 *
2200PF —
10% ——

PLACE_NEAR=U5510. 4: 5nm
PLACE_NEAR=U5510. 5: 5mm

1 C5510
1 %i¥  Re511'| ['R5512
DD 2 Sex 10K 10K
U5510 201 120w oo
ENCD'%;‘B = 201, , 201
2 DP1 THERM / Al 7 CPUTHVBNS THM L
3| g ORI THOAL e 5.8 CPUTHIVENS ALERT L
4 | oP2/ D\3 SvoaTAl_® =1 2C CPUTHVENS SDA @
5 | D\e/ DP3 svoLk |10 =1 2C CPUTHVBENS SCL aD
GND THRM_PAD
6 11

: Pl acement note:

T29, MLB

Detect DDR/5V/ 3.3V Proxinity Tenperature

- - - =

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

Bottom & | nl

I NLET THVSNS D1 _P,

s
3 SI GNAL_ MODEL=EMPTY Fo- - = = = = = - = -
C5523 1 ,Placenent note:
Q530 1 2200FF — Place Q5530 between near rear vent on bottom side
BC846 BMXXH chéga\a - = e e e e = e e e - -
sorraz-3 - CER
I NLET_THVENS D1 N s
=T29THVENS D2 P 45 a6
3 SI GNAL_MODEL=EMPTY
C5522 [
5520 N 2200PF — , Pl acenent note:
BC846BMXXH 1% T Pl ace 6520 close to T29 on TOP side
SOT732-3 X7R-CERM 2 L T - -
2 0201
=T29THVENS D2 N 5 a6
=M_BBOT_THVBNS D3 N 16
3
e = e e = = e oo -
5540 1 , Pl acenment note:
BC846BMXXH Pl ace 6540 on M.B bottom side opposite U5400
SOr732-3 L T T
2
=M_BBOT_THMVBNS D3_P 16
46 a5 =T29THVENS D2 P —"° T29 M.BBOT THVBNS P — =M.BBOT _THVBNS D3 P 4
— VAKE__BASE=TRUE =
A 46 45 =T29THVBNS D2 N —"° T29 M.BBOT THVBNS N — =M.BBOT _THVBNS D3 N 46

Proximty Sensors

e,

) , Pl acenent note:

4 Pl ace U5510 under CPU
v - - - - -

- - J

Wite Address: 0x98

Read Address: 0x99

|

MAKE_BASE=TRUE

T29 D e

3> TP_T29_ THERM DP —

73T29_THERMD

p

MAKE_BASE=TRUE

ReEIS:

Detect T29 Di e Tenperature PLACE SI DE=BOTTOM l%§
- 1/16W
PLACE_NEAR=U3600. B1: 2nm 205,
1 2 73729 THERMD N
Use GN\D pin Bl on U3600 for N Iegl B: 20
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
117S0008 1 RES, VF, 1/ 20W 100K CHM 5, 0201, SMD C5361 VCCI O SNS_PROD
11750008 1 RES, VF, 1/ 20W 100K GHM 5, 0201, SND C5475 Al RPORTI SNS_PROD
117S0008 1 RES, VF, 1/ 20W 100K CHM 5, 0201, SMD C5485 HDDI SNS_PROD
11750008 1 RES, VF, 1/ 20W 100K GHM 5, 0201, SND C5495 LCDBKLTI SNS_PROD

Repl aci ng caps with 100K

PD on

| SENSE SMC i nput s

SYNC DATE=12/13/ 2010

ISYNC MASTER=K21 M.B
TTILE

Ther mal

Sensors

Cfs Appl e I nc.
®

THE
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|

N

1
v
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FAN CONNECTOR

.« =PP5V_S0_FAN

,=PP3V3_S0_FAN
CRI_TI CAL
R5660* 72600
FF14A- 4C-R11DL- B- 3H
47K NGB M
%
R5665 v, R
» SMC_FAN_0_TACH 147K2 « FAN RT_TACH 2 g TACH
v¥bw 2o | MOTOR CONTROL
1 O| G\ND
e+
R5661 .
l?/?gl\ol% ; 660 518S0793
M, o"”:l SSMBK15FV L
*® SOD- VESM HF
ol T8 o . FAN RT_PW
B . SMC_FAN 0_CTL <
A S vasTER-K21_M.B SYNC_DATE=12/ 13/ 201
Fan
BTG NOVEET s |
d} Appl e I nc. 051-8871 |D
S 2.5.0
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_ CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY_OF APPLE COVPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG I T —
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 56 OF 109
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D | PD FIl ex Connect or

a8 7 =PP3V3 S5 TPAD

CRI Tl CAL
R5730 J5700 L5710
0 FF14A- 14C- R11DL- B- 3H 20Ot
c5701 1 a8 7 =PP3V3 S5 TPAD 1 2 s PP3V3 TPAD CONN 1‘;‘ RT- SM SYM VER 1
203t o 1k — AR CR=my N NEGK W DTH-0.20mm VRN W BT0. 5 —2=0 o a0 5 TPAD P A (Y Y Y )s USB_ TPAD, GONN_ P e
109% —T— 201
R5 " — &= - <D
10K e 2 C5700 1o p—
0. 10
17180 o 140 6 (OOT)—SVC PVE S4 VAKE L 2l 5 o0 40gy—USB TPAD N 1YY Y L2 USB _TPAD CONN N Do
M- LF g SR 2 3
402, 201 O
v PLAGE_NEAR=5700. 1: 1. S\ 1 E1DS =12C TPAD SDA 6 43 4 -
USB TPAD [M P5 |w+ v+ 1 USB TPAD P B - 73 a8 S@ﬁs TPAD CONN P 516
USB_TPAD [M N4 |m 5700 v-L 2 USB TPAD N ¢, 4s oo 72 48 ogEry-USB TPAD CONN N 6 o =1 2C TPAD SCL 6 43 48
7
Pl 3USBLO2ZLE O 1
USB TPAD HUB P 7 o+ T SELZ0 Ghoose pull upf doun L5720 P =1 2C TPAD SDA 8 732 SMC ONCFF L o 40 41 48
B> RITICAL SEL=1 Choose USB FERR- 120- OHM 1. 5A (i ST 2 100PF
2B USB_TPAD_HUB, 6 b : 45 43 6T =12C TPAD SCL o o
702! ;, =PPSV_S5_TPAD 1YY Y L2 s PPSV_TPAD FILT 0] 5 e SMC LID 6 40 41 48 51
R5 VLTRSSV M N NEGK W DTTE0. Zomm Woro s PLACE_NEAR=J5700. 8: 1. 5MM
8 JoE* SEL| 10 0402- LF 48 4T a0 6 svc oNGEE B 11 —
——0O O
10K D PLACENEAR=IS700. 10: 1. 5 51 40 a1 40 o [T SMC LI D 2] 5 SMC_TPAD RST L 6 41 4s
r%/{:-lﬁ‘év T 13 o PLACE_NEAR=)5700. 9:[1. 5Snm
4022 48 41 6 @_SNC TPAD RST L 14 o) c5735 1
L PLACE_NEAR=J5700. 1 100pF
1 PLACE_ NEAR=J5700. 10: 1. 5MM 16 25
= —O o
C = race baress700. 1 1. s
=
o1 40 20 17 [TR)—PM SLP 4 L 7 ¢ =PP3V42 G TPAD 51850794 PLACE_NEAR=J5700. 14: 1. SME°H
cs720 _L
0. 1UF -

PLACE_NEAR=J5700. 13: 1. SMA”"

Keyboard Backlight Driver & Detection

CRI Tl CAL

7 _=PP5V_S0_KBDLED KB_BL

L5750
B 10UH- 0. 58A- 0. 35CHM
BYPASS=US750. 1: 2: 2 M

Keyboard Backl i ght Connect or

KBDLED SW Gil( BHB&L

M N_LINE_W DTH=0. 3 MVl 5

Swrgineetre - M FF14A- 4C R11DL- B- 3H
F- RT- SM

YL

1098AS- SM

U5750 M N_NECK W DTH=0.2 M 1 ° J5815 pin 1 is grf;)unded
M C2292 | on keyboard backlight flex
MF 3°
YS KBDLED 3 7 O
aoggry—SMC SYS EN i 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 WM 6
tristate and read SMC_SYS KBDLED: 5 M N_NECK_W DTH=0. 2 MVI ch—O
NCx——NC
If LOW keyboard backlight present D Ti fr—
If H GH, keyboard backlight not present KB_BL Pam B 518S0793
it | ‘R5755 | o OV T_TABLE OM T_TABLE
R5853 al ways stuffed, R5854 only a7 1 C5755 1 C5756
grounded when KB BL flex connected. 5% —L0.33UF —— 0.33UF
1w — 10% — 10%
2 2 2
0603 0603
A ISYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201(
e
| PD / KBD Backl i ght
0228 ez
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON d} Appl e I nc 051-8871
13850704 2 AP, CER 0. 220F, 10% 50V, ¥SR, 0603 C5756, C5755 KB_BL ® o 2.5.0
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| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 57 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 48 OF 74

8 7 6 5 4 3 2 1

WWW . AlISaler.Com




7 =PP3V3 S5 ROM

@

"R6101 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 (T 2 69
SST25VF064C
OM T_TABLE
v 2:: v’\,\L;BLCSL ;g\?ﬁ sasail 2 SPI_MB M SO oo «2 e
42 19 6 [T SPI ROM USE_M.B 7ORST*/|—QD*
NOTE: If HOLD* is asserted VSS THRM PAD)
<[ o)

ROM wi || ignore SPI cycles.

SYNC DATE=12/13/201d

ISYNC MASTER=K21 M.B
TTILE

SPI ROM

(f} Appl e I nc.
®

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

NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

80 HZ < FC < 132 Hz

2012-LLP

M N_LI NE_W DTH=0. 10 nm
M N_NECK_W DTH=0. 10 MV
SPKRAMP R P_OQUT

6 51 73

M N_LI NE_W DTH=0. 10 nm
M N_NECK_W DTH=0. 10 MV
SPKRAMP_R N _OUT

6 51 73

GAI N 6DB
; MIN RECK W DTH-0. 25
s TS LI S0 e R6214 et
, =PP5V_S3 AUDI O ANP AR 2 PPSV S3 U621,
/5%
150w
M 207 * F
g e
"o —— 2 R6213 .
Sen 2 BVDD 100K -
201 50
CRICEIZCJJ:\IO uU6210 1 zﬁl\é\/
0. 10F MAX98300 201,
73 39 6 [T SPKRANMP_I NR P 1|2 73 MAX98300 R P A3 N ouT+ Bl
R T1 cAL 5K 72 MAX98300 R N =N our-l o
6211 Ser
0. 1UF 201 R_SPKRAMP_SHDN 2| sHone N Raglean
SPKRAMP | NR N 1|2
7 3 o T > I NR_ 1 o2 e
10% 1
R6212
Sar R6210 100K
AUD GPIO 3 20t L0, PGND 10
39 6 E 2 :I/FZDW
1 5% 2 201
R6211 20w
100K 201
5%
1/ 20w
, 201

I SYNC

MASTER=K21 M.B

SYNC DATE=12/ 13/ 201 / \

o AUDI 0: SPEAKER AMP

T O,
051-8871

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

TO MAINTAI N THI' S DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE OR COPY I T
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M.B to LI O Power Cabl e Connect or

CRI TI CAL
J6900 CRITI CAL 2 " “ |
Wi PYR. VB2 3.425V "G3Hot" Supply
AT S =PP18V5_DOI N CONN o R6920
5 N s _PPBUS G3H 1 4.7 2 PPBUS G3H R BAT%((J)S;Q?I LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
>
D of—1 7y
e PPVI N G3H P3V42G3H
o . PPDOIN G3H R pRUS  RBO05 s P2
S =PP5V_S3 LI O CONN 1 10 2 PPDCI N G3H OR PBUS R 2 M N_NECK_W DTH=0. 2 nm ® PGVAEZGGH BOOST.
o o ™ N_LTNE W DTHE0. 6 _rm varTAGERIe. sY D pTETRE
° 1ow Vatasegs sv o2 2 -
- 7 1 1
6905 * 1 CB906 ! et - VIN B onr ——  RITICA
51850508 0.01UF —— — 0. 01UF = u6990 iV L6995
2 105 X5R. CEr TTair =
E L 10V 603 3470A 402 33UH- 20% 0. 39A- 0. 435CHM =PP3V42 G3H REG B
CERM X5R DOFN
603 201 SHDN* 4 P3V42G3H_SW S m 2 _
M N_LI NE_ W DTH=0. 5 _mm g Vout = 3. 425V
CRI TI CAL Bl AS| 2 M N_NECK_W DTH=0. 25 nm DP418C SM
T =
L NCxINC SorTRe 60MA MAX OUTPUT
FB|L . Lo
wo T <Ral> (Switcher limt)
BAD 106995 R6995
10 22PF 348K
p— 1% CRI Tl CAL
oV 1/ 16W
2 CERM M- LF
402 49221 |+ 05999
P3V42G3H FB p— ;’Z%UF
<Rb> 2 Scerws
R6996" oo
200K
1%
1/16W
Debug LEDs et
402,
(For devel opnent only)
C Vout = 1.25V * (1 + Ra/ Rb) L

7 _=PP3V3 S3 DBGLEDS —

S3_S0_LED

R6940*
1K

D6920
N areen 3. 610

2. OXL. 25Mv SM 4 2. 0X1. 25Mv SM

DBGLED SO D S3_S0_LED

Q6940
SSMBK15FV
SCD- VESM HE

M
W

*®
(0]

o Tvlo

B 61 40 25 23 (TR ALL_SYS PWRGD

Ri ght Speaker Connect or

CRI TI CAL
J6903
e e e e e e e e el Ll ol el Ll Ll 78171- 0002
i i J6955 W RT. SM
' K99- SpeCI fic HALL- SENSCR_MB- PADS- K99 —O
\
I ' 8 1 73 50 6 SPKRAMP_ R P_OUT 1 o
=PP3v42_G3H HALL NCX—10O O1—XNC 7350 6 SPKRAMP_R N _QUT 2
' ' e 715 ot? ™ o}
. Battery Connect or . TR PG )
' ' NoxHo o-2xNe 1 O
. PPVBAT G3H CONN o5 ' = L
' ’ ' OM T_TABLE
X l . 518- 0369 51850519
f f
- amow | oozl | cesso |
\ J6950 v v [
BAT- K99 L 2 % 5 a0 a1 4
1 F-RT_-TH 402 402 1
! pos| o [
' Pos| 02 = ' "o GBS 1
\ pos| o3 ! 0. 001UF ——
) sa| o4 - ismaus BATT SCL ams « , [Iéé:é: 5
A . soal O_Z o ;SSI\/BUS BgT SDA D¢ , 202
YS DETES L
\ SYSJHEC(E o =t ! Istc VASTER-K21 MO Spe e oo
INEC £
, e OTg Re950°| - | ®mea \ =
. o 5 NO STUFF ' DC-In & Battery Connectors
X NEG O 10K D6950 . RO .
SHLD_PI N| 02 vy RCLANP2402B . I | 051-8871 | D
' i 201, Appl e Inc.
, SHLD_PIN| O o sc 75 ) R
SHLD_PI N| 0422 2.5.0

! SHLD_PI N| o2 ! NOTI CE OF PROPRI ETARY PROPERTY:
! —J ' THE | NFORMATI ON CONTAI NED HEREI N | S THE

P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
N 1 THE POSESSOR AGREES TO THE FOLLOW NG
' 518- 0369 = ' | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 69 OF 109
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Rever se- Current

Pr ot ecti on

This node is powered
through body di odes:
* DCI N t hrough Q7080.
* PBUS through Q7085,

Inrush Limter

CRI Tl CAL Charger TOP FETs and CRI Tl CAL
Q7080 Q7055. Q7085
| 541 SI 5419DU
FROM ADAPTER I PPDCI N_G3H CR PB o orerPAK
™
= CHGR oo m PPDCI N_G3H_| NRUSH
- SPELCLN S5 . e M N_LI NE_W DTH=0. 6 mm
M RNEOW OTH 0. 4
Ve hceae v
R7080" C7085 ! 'R7085
100K 0.10F - 2 470K
1/ 20W 0% T 1/16W
M Sor 2 MECLF
201, 202 240
CHGR SGATE DIV CHGR AGATE DIV
TNL N W OTH 0. 3 1 TNL N W OTIE0. 3 1
M N_NEGK_W DTH=0. 25 mm M N_NECK_W DTH=0. 25 mm
‘R7081 R793%(|S<1
K
CRI Tl CAL 1/ 20w 1/ 16W
M MF- LF
D7005 2201 402,
BATZ0CNEI LM (CHGR_SGATE) (CHGR_AGATE)
: {>|_| R7005
3 CHGR DCIN D R AR (ciropaN R7021
)
2 ||> 20w N CRI TI CAL
MF
201 1720w 3 CHGR CSI R P 3]' R7020
ACIN pin threshold is 3.2V, + - 50mV 1 C7020 e 0.020
10%
DI VI DER SETS ACI N THRESHOLD AT 12. 18V Y R7022 15 CHGR CSI R N W
. 30mMA nax | oad i) 10 7[> os12
I nput inpedance of ~40K neets R7001 i 2
) ) PPDCI N_G3H CHGR
sparkitecture requirenents PP5V1 CHGR VDD . -~
WAL e oo 2 ' ,\‘}‘\}\/z EbVE SERNGAVE AS €70007 120w W RNEGCW OTH 0. 4 CRI TI CAL CRI TI CAL PLACE_NEAR=Q7030. 5: 1. 5rmm
v 5% IR 5 28 e C7030 *|. C7031 ‘|, |' C7035  |* C7036  |* C7037
i vaLTAGESS. 1V 33UF- 0. 060HM—— 33UF-0. 06CHM—— —— 1UF —— 1 9;,001LF
; _=PP3V42 G3H CHGR w0z C7001 * C7022 * + C7021 20% T 2% T 3% L v L oV
1UF 0. 1UF —— —— 0. 1UF PoLY-TANT 2 POLY-TANT 2 2 &R R n
‘R7010 i W v cnse- bt cse ot ot o
30. 1K NO STUFF X5R 2 X5R 2 2 %R
:?A‘z.ow R7002* CRI TI CAL 402 202 202 T
100K 2 g oM T_TABLE 1 =
220t 11200 VoD VooP - 5
R7000 201, 12 [VHST DAl N2 CHGR DAIN D ORITI CAL Max Current = 8A
22 a1 10 o [y SMC RESET L . 2 croil L2gfSvB_RST_N scarel s | crom seate Y Q7030
vaow = CHER SCL U7000 acate| s CHGR AGATE 1 C7025 ke FDVB0355S
b =SMBUS CHGR SDA 10 |spa ToN POVERSS TO SYSTEM
o D VEROD " N csipl2s 2| CHGR CsI P ——9,22F M f = 400 kHz
Float CELL for 1S o S VFRQ I coiN 2z 2| cHGR CSI N ) Lov CRITI CAL
CHGR CELL s |oeLL £ 402 L7030
s o BOOT|_25 CHGR BOOT 4 3 =
CHGR ACI N ACI N g T 2s CHGR UGATE. orme 4, 7UH 13. 1A =
v PHASE prye— pE=— 2 CRITI CAL
R7013" oo Tveaw 27T T MMESeEmeT FDAL240F- SM F7040
- CHGR M N_NECK_W DTH=0. 2 nm
10 CHGR VNEG 8 |VNEG LGATE 22 LGATE prew— P it J 8AMP- 24V
s 'R7015 2 CHGR CSO P 18 |csop BeatEl1s | cror BeATE ! 2 =PPBUS G3H
12 255K 42 CHGR CSO N 17 |cson 20 v AVDNLS. CHGR AMODN oo >
%
2 suvenoys CHGR BZD\‘ oD PPVBAT G3H CHCR REG .
1 o —CHGR_ACCK. o
‘R7011 gzg%g gE‘ (g A oD « AN o, 25 e CRITI CAL CRITI CAL CRI TI CAL PLACE_NEAR-L7030. 2: 1. Smm
1o-5K 15! i@ 5 o crogoll.  croaL’l.  croasl. I lRR
oW 2 xR 62UF 62UF —— 62UF —— ——
- Q7035 st ES st ES S zor
4 [ RIKO305DPB
LrPak. v
l_ _—
1 C7002 =
i CRITI CAL
. o XW 000 i R7050 Q7055
402 bl 0.01 S| 7615DN
L5 o2 (o), ‘ Pk 12123 TQ FROM BATTERY
e
PR oo, 22,1 J_- AN 1 PPVBAT G3H CHGR R v PPVBAT G3H_CONN o5
) . s M AR BT s, 35 W 1 o M NS W BT 0. 4
VL Tacesa. 4V T = VL Tacesa. 4V
CHGR CSO R7051 2.2 2 CSORP =
. _CS0.F). NN Ao o —or o=
CHCR CSO R7052 [o) 2 CHGR CSO R N
(CHER CSO.Ny NN oo -
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR_BGATE)
1 1 1 1 1
— g710u;‘§2 %.781]0% — —L ?ZFO 0o %7202%§ . ?ZSO%E 1 * R7051 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE
10% 10% —1— 10% 0T 1% DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
2 San ox 2 2 e r 2 sar 2 C7017 * 1 C7014 |1 C7013 | C7012
so1 by ) 1
G\D CHGR AGND oF —— ——1F e 05,0 tUF
v v M N_LI NE_W DTH=0. 2 nm 25V 25V 25V 25V
M N_NEG W DTH=0. 2 mm XsR 2 2 Xs 2 ¥R 2 xR
VOLTAGE=0V 805 603-1 402 402

MASTER=K21 M.B

I SYNC

SYNC DATE=11/30/201d

TTILE

PBus Supply & Battery Charger

o g em e
1-8871
d} Appl e I nc. 051-88
S 2.5.0
NOTI CE OF PROPRI ETARY PROPERTY:
BEHERTMAL TR IEELS L |\
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 70 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 52 O: 74

8

2

1

WWW . AliSaler.

om




12 - CPU_VCCSASENSE

7 _=PPVI N SO VCCSASO

=PPVCCSA SO REG

6A Max Qut put
f = 300 kHz

; _=PP5V_SO_VCCSA
PLACE_NEAR=Q7100. 2: 1. 5mm
VCCSASO RC ’ ’
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XDP_PCH

requires JTAG pull -ups to be powered at
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= U7801 'R %62 861 : ro— MOSFET TPCP8102
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S5 Rail Enabl es & PGOCD
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3.3V, 5V S3 ENABLE
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401 - CRITI CAL pvs 1 1 1 1 a0 40 20 17 PM SLP 54 L 4 10N 2 Povss En . — =P5VS3 EN o
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6. 04K PPEEB/0H sopeoop jst 62V 2 il VS R7964
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ON FERR- 120- OHM 1. 5A 201 vlg
VIN.1  VOUT_1 PP3V3 SWLCD UE L | A s PP3V3 SW LCD w0l 5
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o0 o DB LNT_ M._N<0> 1H259DPINTNLCN<O> — YN 201y 201, 515
36
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m h d I
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& s D> Py | 63 69 s T29 D2R N<1> (¢ ) f ET T T29 D2R C P<1> ame
: YoR CERM T29 D2R P<1> CeRM XGR 1 T29 D2R C N<1>
o s rEy—DP_EXTA M. C N<3> 9307 || DP_EXTA M_N<3> o 69 ™ 32 (T} | oS8T ] I < e
0.10F | [ g% iev ozo1 =PP3V3 SO DPSDRVA 76 0.a70F 11 200 v PONIETRE s 1720w @ovaoTRE  (D9360. 2)
: XGR CERM R9309 . 2 : e SR L R9382 3 TSF T o :
NN 5w 1. 5K
M M 201 V893§§£2) 9382 1 1|2 slGNAL L ENPTV T29: TX 1
09 o @y DP EXTA AUXCH C P 9308 K DP_EXTA AUXCH P 63 69 73 T29 R2D C N<1> r 1m0 v L 7 T29 R2D P<1l> l BAR90- 0ZLRH TSP 7 T29DPA M. _C P<2> oo o 7
0. 1UF | [3g% iev por o T29 R2D C P<1> G\D_VOI D=TRUE Q47U ce e 1 11 T29 R2D Nel> D9383 T20DPA M. C N<2> o o 7
9309 ' ™ 1 (9383 2) C9383 1|2 r SND_VO DSTRUE |—1|>|2—
o0 o gy DP_EXTA AUXCH C N : [} 4| DP EXTA AXCGH N 63 69 0. a70r | 20m_av 1.5K 1 ) BARG0- 02LRH TSP 2T 0V DTRE (Do382/ D9383)
0. 1UF X5R- CERM RO308 . ) R9308/ RI309 mmi ntain bias on C9308/ C9309 RO354 30 . N CERMOR %17 20w D9361 N N OV DTRUE (D0361. 2)
I'f GPU uses common pins for AUX_CH 1M/V\/\/ % 1rzggwl to prevent spikes when U9310 AUXDDC_OFF S 1720w A% . To0 A Bl AS FPDNL o R93L§3 v BARO0- 02LRH > TSP 27 - 0 0 DR
and DDC, alias nets together at GPU. L transitions fromhigh to Iow o - CRI Tl CAL R9384 1.5K ; 5
= R93257:g 9364 L2 (Al 4 Ds) GND_VO D=TRUE /\N\/ 5% 1/2ng
‘556 71 DP_SDRVA M. R P<0> 0. 200r 1120 71 DP_SDRVA M. P<0> SI GNAL_MODEL=T29P1 N R9385 1.5K LAAAL ;’; ﬂzow 1
e Db SDRVA M. R NeO= Comee B e sorva M 0> (D9382/ DO383) w20 -
DP A Super-Driver %o H W s v eom-seTy wsenons 1o RO362
63 7 _=PP3V3 SO DPSDRVA (D9360/ DO361) o A BAS N 2 L 51,
o C9360 =
o % 1/ 20W ’\/\/\/ 17 DP_SDRVA M. R P<2> 'W' 20% 623\1/ 71 DP_SDRVA M. P<2> DP Path Bi asi ng VOLTAGE=3. 3V 201 e se Y1/ 20w
v 71 DP_SDRVA M. R N<2> 1 020 71 DP_SDRVA ML N<2> RI366 . .x crecsns om
C9310 * 1 C9311 1 C9312 IL”WI N P
2. 2UF —— 0. 1UF ——0.1UF o R9351 30 1 2 0. 22UF o oy R9361 1.5K 1 2 e ey
20 T o 10 N N YT NV A oW 201 M 5% 120w
ceru 2 ? xR cam ? xR cam o) [ R9352 63 7 _=PP3V3 SO DPSDRVA R9360 1.5k 1 , MW 2 PSR 1 2m R9363
PS8301 | 2C Addr esses: 402-LF 0201 0201 %Z“O e e, e amas NO 2 X
C AL A0 Addr (WR) o310 oW R9365 1.5K . 2 VOLTAGE=3. 3V 201 M S% 120w
L PS8301TQFNAOGTR- A2 , 201 0359 : 5% 1720w
0 0 0x96/0x97 = i R9364  1.5K 1 , M 2 PLace verroa01. 120 R9367
0 1 O0xB6/0xB7 0.1k —— 5% 120w
0 63 _DP_EXTA M_P<0> 1lIN.DOP  CRITICAL OUT_DOP|_3° 7, DP_SDRVA M._C P<0> o CRI TI CAL [ 51
1 0 0x94/0x95 0 65 _DP_EXTA M._N<O> 2 || N DON OUT_DON|_29_71 DP SDRVA M. C N<O> o U9359 VaLTAGE=3. 3V
1 1 OxB4/0xB5 - - 9363 e 2 ALVCL D ADEDCK 201 M 5% 120w
0 63 _DP_EXTA M. P<1> | N_D1P OUT D1P| 28 71 DP_SDRVA M. C P<1> r o 10F 1% v o 53 _DP_A PWRDWN 2 4 DP_A BIAS
Z'Ztie'ce? :z; ;:; :ge o 6 _DP_EXTA M. N<l> s i NDIN QUT_DIN_27_71 DP SDRVA M. C N<1>  co3er " s
so only 94/B4 are o0 63 _DP_EXTA M. P<2> 7 |i n_D2P OUT_D2P| 2° 7 DP SDRVA M. C P<2> .10k IDgeay o DP/ T29 A LOVV' Speed MJX
used for this part. 69 63 _DP_EXTA M. N<2> 8 [I N_D2N OUT_D2N_24 71 DP SDRVA M. _C N<2> Co367 " | C supports input
w0 6a _DP_EXTA M. P<3> s | N psp OUT_D3P|_23 71 DP_SDRVA M. C P<3> f T — | T ww hi.gh while vee = OV. = 64 63 _PP3V3 SW DPAPWR
“moa11]| ['resio o o DR EXTA M R o OUT_D3N 2211 DP SDRVA M. C N<3> | 9366 .||, Mist be 3.3V DP A port pover .
e ™ o DR EXTA DIC CLK i NsaL AC_AUXP|_20_71 DP SDRVA AUXCH C P 0. 100 1 [0 v o
120w Toow oCEy—DP_EXTA_DDC DATA 13 || N_SDA AC_AUXNL_19_71 DP_SDRVA_AUXCH C N
48 b
212 220 o0 63 _DP_EXTA_A P 16 {| N_AUXP OUT_AUXP_SCL|_18__(DP_SDRVA AUXCH_P) AUX:HbSnggg?’;’irt, [T 'RO399
- - - o - o use y
0 63 _DP_EXTA AUXCH N 15 || N_AUXN OUT_AUXN_SDA|_%7__(DP_SDRVA_AUXCH N) during tral ning. . DP SDRVA M. N<3> 31 [oen m— 00K
1
5?312 s comDP_EXTA HPD 3 |i N_HPD (1Pp  OUT_HPD|_3! (DP_SDRVA_HPD) 9369 . ||: 11 DP SDRVA M. P<3> 30 lpo-A  U9390 §ZZDW
320w DPSDRVA | 2C CTL EN 26 || 2C_CTL_EN (170 ©  Op A CA DET 0.10F |1 10% lev e . DP SDRVA M. Nel> 27 |open P! 3\%5\!‘3212 , 201 =
e CA_DE < —— 9368  :||: 11 DP SDRVA M. P<l1> 26 |o1- A Do+ 1 T29DPA M. N<3> oD o
2 DPSDRVA | 2C_ADDRO 36 || 2C_ADDRO (1 o) 0 10r 1% _tev o 0o 2 T29DPA M. Pe3s .
DPSDRVA | 2C ADDRL 35 || 2C_ADDRL (170 CEXT| L DPSDRVA CEXT o 2L SURVAAUXCLL B 19_fauxiA T29: Unused A
PLACE_NEAR=U9310. 11: 2 71 DP_SDRVA AUXCH N 18 |aUx- A : use
a3 =1 2C DPSDRVA 38 ISCL_CTL - 9319 * CRI TI CAL
S = 2C DPSDRVA SDA 37 |SDA_CTL > UF DP_SDRVA HPD 17 |WPD A D1+ 4 T29DPA M. N<1> Va:im SR
e p1-|.5 T29DPA M. P<1> o 71
12
B R9390 DPSORVA_REXT REXT o o s T29_A RSVD N 25 |po+B T29: LSX_A_R2P/P2R (FIN)
23 16 DP_AUXCH 1SOL 1 2 DP_AUXCH 1SOL R 39| AUXDDC_OFF (1 PD) 6s s T29 A RSVD P 24 |po-B .
= DP_A EXT_AUXCH P
156w 34 [PD (1pp) - ) ) (T29_A | SX_P2R) 23 |p1+B /,:$+ 7 DP A EXT AUXCH N o
- 471
B R9392 R9393 (T29_A_L SX_R2P) 22 |p1-B ) - <D
D __THVPAD 51 51 = - = T29: RX_1 Bias Sink
5% ER 15
PUWRDVR ME] g 1/ 20w 1/ 20w T29 D2R1 Bl ASP AUX+B
EA R 200 o1 T29 D2R1 BI ASN 14 |aux-B HPD|_8 DP_A EXT HPD ame
SDRV PDH PS8301 has i nternal 2 2 »
— ~150K pul | -down on PD HPD_B
RO318 | |'RO319 bin Gay to drive this L RO397 NCX=— 'RO398
4, 99K : = 1K 100K
53 1%99 pi n even when VCC=0V per PO r t A I\/CLJ = 5% 6s _DP_A PVWRDWN 10 |sgL 5%
1/ 20W 1/ 20W 1/ 20W T 32 LO=Port A 1/ 20W
Parade (pin is 5V-tolerant). i 6a 638 129 A BIAS AUX_SEL "ot B v
201 , 201 11 |vpp SeL = )
b os o PPIV3_SW DA Mist be 3.3V DP A port power - J
1 : port o . CBTLO4DPO81 (353S3151) and 1
= 1 PI 3VEDP212 (353S3055) are THVPAD GND =
) N 1 C9330 1 C9331 R9338" - footprint-conpatible parts with D ¢
—— 0. 1UF 0. 1UF 10K simlar pinouts NXP uses pin
VDD 10% 10% .
T QM T_TABLE SR cerm 11200 10 for M. and HPD, Pericom uses
u9330 0201 201 , pin 10 for M. and pin 11 for HPD. £
LPC1112A b
2 _DP A CA DET * 1 |RESET#/ PI 000 HVQFN25 R/ Pl OL_0/ ADL |16 que T29DPA CONFI GL RC am s Note: U9390 M./HPD defaults to T29 node so that DP/T29
63 _DP_A PWRDWN - 2 1p| 00_1/ CLKOUT RIPIOL_1/AD2 -7 e T29DPA CONFI & RC Pany R91103§4 Di spl ay can detect host T29 support using |2C
a3 T2 > 7 1Pl 00_2/ SSEL/ CT16B0_CAPO R/ PI OL_2/ AD3 -2 gy T29 A HV ENR T29 A HV_EN oo 3 & pull-ups on M.<3> 9390 AUX defaults to DP node
- —1 2C T29AMCU SCL (1PY) SWDI O/ PI OL_3/ AD4 |22 qgue T29 A UC ADDR 63 Vo gg{:gg IEO%ng OBBI gol |- dovms woul d defeat DP Sink’s
Pl 00_4/ SCL (e Pl OL 4/ ADS/ WAKEUP 22w DP_A EXT_HPD 4163
., =1 2C T29AMCU SDA s |p1 co_s/ SpA(™ Al ADS - 201
Al =20 vaxe L w—T290PAHPD g 10fpop_6/SCK Pl OL_6/ RXD|-22 g 129 _A_LSX PR P2R = Plug to Receptacle NG MASTERCKZ L MLB 'SYNG DATE=12/ 13/ 2010
- 64 63 8 T29 A BIAS 111p| 00 7/ CTSH Pl OL 7/ TXD24— ugp T29 A LSX R2P R2P = Receptacle to Plug —
Desktops use PCle WAKE# — — g 129 LSEO<1>. . .
Nobi | es use S4 WAKE# @ 129 LSCE<0> 2Pl CO_8/ M SO/ CT16B0_MATO Pl OL_8/ CT16BL_CAPO |—* —gpm am = Di spl ayPort/ 1729 A MJXi ng
3 T29 LSCE<1> 13 1P| C0_9/ MOSI / CT16BO_NMATL 1 2C Addr: 'R9339 "
=T2 KE L ) : 1M
v =129 WA @—“| SWCLK/ PI C0_10/ SCK/ CT16B0_NAT2 (O ox26/ 0x27 (W1 Rd) 1V Appl e I nc 051 8871
w129 MU INT L e I5/R/PICO_11/ADO (D) THRM XTALI N4 ' ' 11200 p . o
VSS  PAD R9335 R9336 " ®
T T = 1K 10K 2 2.5.0
T aow aow NOTI CE OF PROPRI ETARY PROPERTY:
Yo Yor = THE | r\FO:eMA | ON_CONTAI NED HEREIN | S THE
2 2 PROPRI ETARY P ERTY _OF_APPLE CO\IPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 93 OF 109
e ) |1 NOT TO REPRODUCE CR COPY I T
R9330 provides pads for programm ng/debug of MCU, please nmake accessible. 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
I f project has space for 10-pin progranm ng header it should be used. I'V ALL RI GHTS RESERVED 63 O: 74
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CRI TI CAL )
ss _PP3V3 SW DPAPWR |
M N_LI NE_W DTH=0. 38 MV 22;4]231 CRTICAL DP_PWR nust be S4/S5 to support
M N_NECK W DTH-0. 20 MM SI 8409D8B: i
VOLTAGE=3. 3V 211 9480 wake from T29 devi ces.
- Vds(max): -30V N
POI’ t A HV PO\I\BI’ S\M tc h Vgs(max): + -12V rsti00 Trsz0518 =PP3V3 S4 DPAPWRSW ,
) Vgs(th): -1.4v 1 our INS
Noni nal Mn Max CRIT| CAL
. Rds(on): 65mChm @ 2.5V Vgs Q425 T29 A HV EN 3 4o+ ENL4 =DPAPWRSW EN 61
IFLT ~ 885mA  876mA  894mA (*) ld(max): 3. 7A @70C ST et 64 63 35 “o am
ILIM  935nmA  925mA 1A (*) ECY
2
TFLT  18.3ms  13.4ns  26. 7nms 3. 3V/ HV Muxed | CRI TI CAL CRI TI CAL
D =PPHY_SW DPAPWRSW TSD  470ms  235ms 724 : . co486 1| |+ coass c9481 ¢| |+ 9480  |* coasy
’ 10UF —— —— 0. 1UF 0. 1UF —— — 22uF =L T00UF
20V Max 1 10 (*) UW9410 tol erance unknown 3.3V Al ST T 0% =T~ —T 29%, 20%
2 ? Bl ocki ng FET, off T . ways 2 o, L8V . 2 2 6.3V 2 83y
vin voul A2 HV_SW DPAPYR CRITI CAL R9425" M ° Y 55 S o o sas Y S,
1 3 M NI NE_W DTH=0. 4 M when Source >3.4V
R9416 ©9410 * " 12 A ETS. 3 tan D9410 1 47K HV_EN hi gh
470K 0. 1UF —— 109411 =Y RO427* Ro424 yapm g OF Th-EN A i 'R9426 'R9430
v L 0. 1UF 1 100K 2 200 1K 2.7K = ot oo 8 _T29_A BIAS
o X7R SN1010017 — 10% oo 1/ 20W 2| DPAPWRSW P3V3_ON_L 9% 9%
2 603-1 PN , SV STPS2L30AF 1/ 20W e irzow 20w
DPAPWRSW HVEN L R 16JENe FLT*515 6031 TP DPAPWRSW FLT L 201, 201, , 201 , %01 CRITICAL |3 1 C9435
P veak!) DPAPWR oN L c ©9424 . ||. O 47TWF PAPVRSW PaVE ON . T )L
&RTRY* 1LINLY DPAPWRSW | LI M P, W VREE 402 | loerm xsr d 2 Sew cerm
APVRS 10% 6.3V u9435 0201
DPAPWRSW CT 9lcr I FLT.8 DPAPWRSW | FLT 9436 1 ZXREOB0A
D TR R9428* Dl D B sor3s3
~~=__ PAD Q430 Q430 FB
'R9412 wlol<[ ~ R9410'| |'R9411 21. 5K DPAPVRSW HV_DET_R L . R SSVBNG7FEAPE : : SSVBNG7FEAPE PGND  GND
0 = = 100K 210K 11200 N Sorse3s SoTse3 1 2
ow 23w e 201 R9429 @426 = = ceapwRswon C |
ME-LF M M ? 3| CRITI CAL 4.7 46X 0 M—]
,402 201, 5201 i T oW MDT3920Xt s[G7 S s Vg2 R9437
<CT> <RFLT: <RLI M> = s e A 82 1
0426 : e s Y I a3 =
IFLT = 200k / RFLT = 2A = 9426 2RE050A ¢—o DPAPVESW HV DET L 4 iy NO STUFF
. Fe 4 —
Q415 ILIM= 201k / RLIM = 957mA OME T | aw  Pap NO STUFF
SSMBKISFV s v, 1 9429 S, R9435"
SO VESM HE : TFLT = CCT * 38900 R o ? R L 0. 1UF LRAy NEh_E 1 100K
0% = 190
— TSD = CCT * 1000000 Fa— R9433* 'R9432 2o
= Q419 0201 220 10K 201,
-y . DVB53DOWV - 5% 5%
[e* st Bl eeder Resi stor : sor- 508 = Rgft(lg w2ow izow T29 A HV EN 56 63 06 DPAPWR FB DI V .
C 2.5V / 249 ohm = 10mA 5 DPAPVR BLDR B LAAN2—DPAPVRSW HV DET 201, 2200
A P = ~27nmW ZXREO60A REF range: 0.595-0. 605V (0. 600V noni nal ) 1/52"/5‘” R94361
= R%44919 4 Gircuit threshold range: 3.363-3.439V (3.395V noninal) i 24 ok
1 2 DPAPWR BLDR E 6 — 120w
M N_LI NE_W DTH-0. 20 MV = o
S M N_NECK_W DTH=0. 20 MV D @419 201,
20 .
= & H] | Bvesaoow L9400 Di spl ayPort/ T29 A Connect or
S = FERR- 120- OHM 3A =
66 53 35 [Ty T29 A HV EN i =
_ &__PP3V3RHV_SW DPAPVR UF (YYY L PP3V3RHV_SW DPAPVR
Note: Bl eeder altfftll ve when M NPV BT 38 M 0603 M NREGKCW DTHEO. 20 M Gircuit threshold range: 2.877-2.941V (2.903V noninal)
DPAPWRSW HV_DET i's VOLTAGEST5V VOLTAGEST5V
v HV_| C9400 * C9405
woompT2oABA - (9490 H GH and T29_A_HV_EN S 0. 01UF —— a0 va oTRLE 0. 108
il is LOW 1 %(gz“ 5 GND DPACONN 11 || 2 GND_VOI D=TRUE
e coa70™ " |1
L o3 e
Ser = = = T29 Dir P DT CRITI CAL P DT T29 Dir 5% 0.470F | 228, |T290PA M C P<O> o
201 7 63 (o129 D2R C P<0> = - I\/Dg %90 - @2 T29DPA M__P<0> 9471 e 01 T29DPA M._C N<O> am s
o= -
PLAGE_NEAR-CO490. 1; 2mm 7 61 qoon—T29 D2R C N<O> - - - K2 ‘I:HK78 - @11 T29DPA M. N<O> Iy o a7or 1 v
1R9490 @0.va =T FovaoTRe — T29: TX 0 201
51 R9494 R9495 / 9406
irzow K % K R9403 GD_VOI D=TRUE 0. 1UF RQéOG
201 1/ 20W 1/ 20W GND_VO D=TRUE 2 1 GND DPACONN 7 1 2 G\ND DPA7 R1 2
, s A i LAKZA 2 GND DPACONN 8 7 [O HOT_PLUG_DETECT  GNDO—— FLLTTE W oo 35 A
T29 A BIAS R — VVvVv +=0. 38 W o M N_NECK W DTH( ,
Ta5aEs ° & L vooeL ey & L vooeL ey oy MNAEWBIES W | 5 o e STs VoLTAGE 0V by o
= _| XSR 201
“ 12 oo G\DO ; ) T29DPA_M._P<1
1 <1> 63 71
71 63¢Pry—T29DPA M._P<3> - - OM_LANESP M| ANELP O - - <
B o r)-—T29 A BI AS D2RPL 1 es T29DPA M. N<3> D - 12| SMLANESN L LanEIN O AL - - T29DPA M. N<1> e
<D il 14 - 8
o (129 A BIAS D2RNL T29: Unused 6 O G\ND GND O 15 T29: LSX_R2P/ P2R (P/ N)
J_ O AUX_CHP M._LANE2P 02
CRITI CAL 1 ;2 O AUX_CHN M._LANE2N O
1 1 L9498 - DP_PWR RETURN =
Rgggz?( ZRQZAE(QQ SI GNAL_MODEL=EMPTY 650NH- 5% 0. 430MVA- 0. 0520HM _ P RNO GND_VOl D=TRUE
: o GND_VO D=TRUE
SI GNAL_MODEL=EMPTY 1/2%?/ g 20w 2 i \ SHI ELD PI NS J C947§B°‘ h‘ (ljl 53
= 0603
@ova [mez_%l ) 2 2(031@7\/0 J— D9498 El a]\ufochEZ L=T29PI N S| GNAL_MODEL=EMPTY oI~ oo & H 0. 47UF 11 %ngl 1L_T29DPA M. C P<§> Yany LSRe
" o5 129 2R C P<l> BARDO- 0ZLRH e 21 T29DPA D2RI_AUXCH P - -— - o1 T290PA M. _P<z> 473 .|| % —T29DPAM CGRheZ» T =
71 6 (OO} T29 D2R C N<1> D9499 . ) 71 T29DPA D2R1 AUXCH N - = - -l T29DPA M. N<2> 0. 47UF 1 %ngll
|—|BAR90-02Lm >|—'mm,7 CRI TI CAL J_ T29: TX_1
CRITI CAL . L9499 R9402 = = @ova T
SO TR 650NH- 5% 0. 430MA- 0. 0520HM i > T29DPA HPD R FERRngngC%IM 2 R9473
. YN - 120- 470K =
(Both L's) 2 — T 120w 1 f | B R b
003 A I R9401 QD DPACONN 19 ) Izow
71 oaq@y—DP A EXT AUXCH P SI GNAL_MODEL=EMPTY 201 12 M NCRECW BTres: 30 0603 5201
e DP A EXT AUXCH N DPACONN 20 RC AIANANA— VL TAGE oV
Lz NN LN WDTHD. 38 1 5% RO408
A . Vot racesay” o 20 11 200 o 1
C9498 C9499 201 IAAAA 470k R's for ESD protection
30P5.‘__ j— :;EPF €9402 * 1 Co401 5% n AC-coupl ed signals
s S Sy 0. 01UF —— 0. 01UF 120w 1° P gnats.
CERM CERM 10% —T— 10% M =
02 402 S0V , sV 201
San San
05 05
A o (OQ—T29DPA HPD
%ﬂc MASTER=K21 M.B SYNC DATE=12/ 13/ 201d
o QOT—T29DPA CONFI GILRC DP Source nust pul | 'R9441 T
o qp—T290PA CONFI G2 RC . down HPD i nput wi th 100K Di spl ayPort/ T29 A Connect or
greater than or equal oW TG NOVEET
to 100K (DPv1.1a). I 051-8871
R9452'| |'R9451 0494 1 1 9495 270 Appl e Inc. o=
15!)3 %U’){:’I 33OEF p——— ?SBPF Si nk HPD range: ® 2.5.0
1/ 20W 1/ 20W 1oV 1oV . ) .
or 2 2 Som Hgh: 2.0 - 5.0V = NOTI CE OF PROPRI ETARY PROPERTY:
201 2 2 201 201 201 Low: 0 - 0.8V
FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 94 OF 109
= Il NOT TO REPRODUCE OR OOPY | T
- 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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F9700

=PPBUS SO LCDBKLT :

3AVP- 32V- 467

PPBUS SO_LCDBKLT FUSED

CRITI CAL
@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

BOTTOM

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

L4

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

VOLTAGE=12. 6V

o [TR)—LCD BKLT EN

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

‘R9788 o782 * .
301K 0.1k —— ; _=PP5V_SO BKL PLACE_NEAR=L9701. 2: 3nm
Veow oo, CRI TI CAL CRI TI CAL
w i L9701
, 15UH 2. 8A Dsgzgzl
LCDBKLT EN DIV . =PPBUS SW BKL . m ) PPBUS SW LCDBKLT PVR SW A ,\—I N .pLAcEJ\EAkung AS: 3mm MT‘L’,%EWW%Y‘F’:CEBKLT o6
o PI MBOS3T- SM M m:hlgg%\‘” grr:o g?glMNM S CRI TI CAL CRITICAL M N_NECK_W DTH=0. 375 MV
'R9789 9712 * + C9713 yormacEssoy RB160M 60G 1 9796 1 9797 1 Cg799  VoTAGSSOV
147K 108, Qo F DI DT=TRUE 220PF —— 10UF 10UF
e 25V 2 2 25V, 10% T 10% 10%
20w X5R ER , Sov , Sov , 50V
" 305 priA ape Bo-1 o1
2 2 PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm PLACE. N =D9701. 2: 5
LCOBKLT EN L -
Licomarent PLACE_NEAR=D9701. 2: 3nm
- PLACE_NEAR=U9701. D1: 5Srm
@707 C9710 *
1UF ——
SSBHISFEAPE 10% ——
. XV9720
6031 EY
PPVOUT SW LCDBKLT £B i
. ; _=PP3V3 SO BKL VDDI O VOLTAGE=50V
M N LT NE W DTH=0. 1 MV PLACE_NEAR=C9797. 1: Stm
PLACE_NEAR=U9701. G4: 4mm M NNECK_W DTH=0. 1 M
Cc9711 ¢
0. 1UF ——
Ejgv T
X5R 2
201
BKLT PLT RST L
3 a 3
VDDl O VLDO VI N
w701
25- BUMP- M CRO
BKL VSYNC R o2 81
VSYNC ix? p BKLT: PRCD
@ V.
RO741 BKL FLTR FILTER R90717
L 10K BKL | SET w | ser 8 el PLACE_NEAR=U9701. E5: 10mm . . LED RETURN 1 o
® N CTNE W BTFED 5 W N_LINE W DTH=0. 5
5% 4 M N_NECK_W DTH=0. 20 nm 5% M N_NECK_W DTH=0. 20 nm
s =12C BKL 1 SCL 1120w BKL FSET 8 | FSET 116w
mnog VE BorToM  MELF
RO757 2ot BKL 03
7 % scL SCLK 1| B BKL ISENL BKLT: PRCD
s =12C BKL 1 SDA 1 2 201 BKL SDA > | spa v
ouT2| %5 BKL | SEN2 R9718
Addr:Ox58(W )/ 0x59( Rd) . BKL_PWM | pyw ouTs| S BKL | SENB PLACE_NEAR-U701. D5: 10mm A ANA 2 LED RETURN 2
s
21 1 2 o BKL_EN A |EN Qura| B3 BKL I SEMA W T WBTFED 5 7 NV iTie wore 5 oD
LT s[2 B lsee M NNECK_W DTH=0. 20 m . M NNECK_W DTH=0. 20 m
o5 o _PPBUS SW LCDBI PR R9731 TP BKL FAULT S | FAULT sorTov MELF
200K 1R9715 PLACE_SI DE=BOTTGW ouTel EL_ BKL | SEN6 402
11 20w 100K >z BKLT: PRCD
1%
RO704 261 Taow A IS R90719
33 201 g g PLACE_NEAR=US701. C5: 10mm
1 2 2 > LED RETURN 3
* [T LD BT Py 66 e W T DTS o« =
5% 5 0. 62kl 1 - M N_NECK_W BTH-0. 20" fm e M NNECK_W DTH=0. 20 m
! .
" |1 co704 = pwn 8 ol =R soTTaM ML
201 —L_ 33pF see|spec for others
5 5%, | _LED=20. 3mA BKLT: PRCD
- 1 1 1
i R9755 RO716 RO714 R9720
10K 90. 9K 18. 2K PLACE_NEAR=U9701. E3: 10mm A0 . LED RETURN 4 o
= Vaow 1 233//3 :?A‘zow PLACEMENT_NOTE=Keep away from noise nodes(E4, Al,| A2,[ Bl, B2 pins) M N_LINE WDTH=0.5 nm M MN_LINE_ WDTH=0. 5 nm oD
'3 XW710 M N_NECK_W DTH=0. 20 mm 1/516W M N_NECK_W DTH=0. 20 mm
o201 201, ,201 D7 corran Lo
w0z
GND BKL SGND 1 2
M N_LINE_W DTF=0. 4 WM 5% BKLT: PRCD
\h;lc{qﬂNxégéﬁy DrrEo0. 2 v = RO721
PLACE_NEAR=U9701. E2: 10mm 0
| _LED=369/ Ri set TN E WO S IAANA—RER RER S oD © =
( 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
BorToM  MELF
BKLT: PRCD
R9722
PLACE_NEAR=US701. EL: 10mm 0
- 1 > LED RETURN 6
W N TTRE W BTFED & ANV e worres 5 oD - =
M N_NECK_W DTH=0. 20 nm 1/5]"/an M N_NECK_W DTH=0. 20 mm
BorToM  MELF
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON S ST TS EEEIEG
10350198 3 RES, TH N FLIM 1/ 16W 10. 2 GHV 0. 1, 0402, SM RO717, RO718, ROT19 BKLT: ENG 10.2 ohmresistors for current IP!!& THitE . .
) LCD Backl i ght Driver
103S0198 3 RES, TH N FLIM 1/ 16W 10. 2 GHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG measurenent on LED strings. v
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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_s0S =CcPU_s0S =CPU_50S =CPU_50S =CPU_50S =CPU_50S
NOTE: CPU_XDP_BPM physi cal constraint is to prevent routing on outer |ayers
D 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 v e SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W Gr
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 signals with inpedance requirements are 50-ohm singl e- ended

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

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

C ak_PCE

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_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_CHM DI FF =85_0HM.DI FF =85_0HM.DI FF o
CLK_PCI E_90D. . =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_0HM. DI FF =90_0HM. DI FF »
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG we G SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Wl GHT
PCIE . =3X_DI ELECTRI C 2 PCIE Top, BOTTAM =4X_DI ELECTRI C
N 20 ML 2

NET_TVPE

SYNC_DATE=04/ 06/ 201
— —

|

N

i
v

ELECTRI CAL_CONSTRAI NT_SET Prvs AL senciG

oM _s2n PCl E_85D PCIE DM _S2N P<3: 0> 017

oM _s2n PCl E_85D PCIE DM _S2N N<3: 0> 017

oM s PCI E_85D PCIE DM _N2S P<3: 0> .

oM s PCl E_85D PCIE DM _N2S N<3: 0> 917

[CO—EDL_DATA PCIE 85D PCIE EDI _DATA_P<7: 0> 017

[O—EDL_DATA PCl E_85D PCIE FDI _DATA N<7: 0> 017

[ CPU 50S CPU_AGITL EDI _FESYNC<1. . 0> 017

[ CPU 50S CPU_AGTI EDI L SYNC<1. . 0> 017

[ CPU 50S CPU_AGTL EDI _| NT 017

O—CRUPEQ CPU 50S PCIE CPU_PECI 10 19 40

CO—BMse CPU 50S CPU_AGITL PM _SYNC 1017

O PBMMEM PURGD CPU 508 CPU_AGTI PM_MEM PVRGD 10 17 26

[ CPU 50S CPU I TP XDP_DBRESET_L 10 23 25

[ CcPU 508 cPy I TP XDP_CPU PRDY_ L 10 23

[ CcPU 508 cPy I TP XDP_CPU PREQ L 10 23

[ CPU 50S CPU_AGTI PM EXT_TS L<0>

[ CPU 50S CPU_AGTI PM EXT_ TS L<1>

CO—CRU_SM RCOVP CPU_27P4S CPU_COVP CPU_SM RCOVP<0> 0

[CO—CRUSM RoOVP CPU 27PAS CPU_CONP CPU_SM RCOVP<1> 10

O—CRU SM ROV CPU 27PAS CPU_COVP CPU_SM RCOVP<2> 10

[ CPU 50S cPy I TP CPU CFG<11..0> s 23

O CPU CATERR | CPU 50S CPU_AGTL CPU CATERR L 10

[ CPU_50S CPU_AGITL CPU_VCCI O_SEL 12

[O—CPU_PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L 10 a1 s6

O—CRUPYRED CPU 50S CPU AGTI CPU_PWRGD 10 19 23

O PMIHRMIRI P CPU 50S CPU 8M | PM THRMIRI P_L 10 10

oM _aKioom K PCE 90D | QK POE DM _CLK100M CPU P 10 16

O—DM_aKioom K PCE 90D | QK POE DM _CLK100M CPU N 10 16

[O—DRLL_REE_CIK120M CIK PCIE 90D | AK PCIE DPLL_REF_CLKP s 10

[O—DBLL_REE_ QL K120M K PCE 90D | QK POE DPLL_REF_CLKN s 10

O LIPCRL QL K100M K PCE 90D| QK POE | TPCPU_CLK100M P 10 16

CO—LIBCRU O K100M K PCE 90D| QK PAE | TPCPU_CI KIOOM N 10 16

[O—LIPCRL QO K100M K PCE 90D| QK PAE | TPXDP_CLK100M P 16 23

O LIPCRL QL K100M K PCE 90D| QK POE | TPXDP_CLK100M N 16 23

[O—LIPCRL G K100M G K PCIE 90D | QK POE XDP_CPU_CLK100M P 23

[O—LIPCRL G K100M G K PCIE 90D | QK POE XDP_CPU _CILK100M N 23

i CPU 27P4S CPU_COVP. EDP_COVP N

[ CPU 27P4S CPU_COVP. CPU_PEG COWP N

CO—XD2 1Dl CPU 50S cPy I TP XDP_CPU_TDI 10 23

[O—XP_ID0 CPU 50S cPy I TP XDP_CPU_TDO 10 23

O—X2_ M6 CPU 50S cPy I TP XDP_CPU_TMS 10 23

[CO—XDR_TCK CPU 50S cPy I TP XDP_CPU_TCK 10 23

[CO—XDR_IRST | CPU 50S cPy I TP XDP_CPU TRST L 10 23

O XDP_BEM L CPU XDP_BPM | CPU | TP XDP_BPM L<7..0> 10 23

O XDP_EPM R | CPU 50S cPy I TP CPU CFG<15. . 12> o 23

O —tesacomst 1) CPU 50S cPy I TP XDP_CPURST_ L 23

O CBLLVOCAXG SENSE CPU_27P4S cpy vocsense | CPU VCCSENSE P 12 56 VoA Beoa

O —CPLLVCCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 12 56

[O—CPU VOCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_P 12 58

O CPU VOCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_N 12 58

O —CPULVCCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE P 12 56

O CPU_VCCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE N 12 56

O CPU_VAI SENSE CPU 27PAS cpy veesense | CPU_VDDQ SENSE_P 12

[O—CPU VAL SENSE CPU 27PAS cpy veesense | CPU SENSE_N 12

O CPU VAL SENSE CPU 27PAS cpy veesense | CPU_AXG VALSENSE P N

[CO—CPU VAL SENSE CPU 27P4S CPU_VCCSENSF | VALSENSE_N 0

O CPU VAL SENSE CPU 27PAS cpy veesense | CPU_VCC VALSENSE P N

[CO—CPU VAL SENSE CPU_27P4S cpy veesense |CPU VCC VALSENSE N

CPU_SVI DAI ERT._| CPU 50S CPU_COVP CPU_VI DALERT_L 12 56
O CPUSVIDSA K CPU_50S CPU_COVP CPU_VI BSCLK 12 56
[O—CBL_sviDsauT cPU 508 cPU_cawve CPU_VI DSQU 12 50
Istc \ASTER=CONSTRAI NTS

= Paessn  |eqE PEG R2D P<15. . 0> CPU Constraints

[ PCIE 85D PCLE PEG R2D N<15. . 0>

= Porssn  |par PEG R2D C P<15..0> d} Appl e I nc.

[ PCIE 85D PCLE PEG R2D C N<15.. 0> s ®
PO E_85D PCE PEG D2R _P<15.. 0> 8 -

:: bOLE 85D ool E PEG D2R N<15. . 0> . NOTI CE OF PROPRI ETARY PROPERTY:
PCLE_ASD POLE PEG D2R_C P<15..0> FREPRIETANG | PROPERIY OF - APPLE COVPOTER | NG,

:C bOLE 85D ool E PEG D2R C N<15.. 0> THE 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 CR PART
ALL RI GHTS RESERVED

BT
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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
MEM 375 . =37_0H SE =37_0H SE =37_0H SE =37_0H SE =STANDARD oo
MEM_40S . =40_0HM SE =40_0Hh SE =40_0HM SE =40_0Hh 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_0HM.DI FF =72_0HM.DI FF =72_0HM.DI FF =72_0HM.DI FF =72_0HM.DI FF )
MEM 508 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 )
D P T R o o o e o
MEM 85D I SL3, 1'SL4, 1SL9, I 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_TYPEL | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULbEiéE.Vr‘
C v - . P
Spaci ng Rule Sets e T Ve PR . ———
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—{T o NMEM_CVD NEM_PVWR . NEM,szz’ :
MEM_CLK2CLK - 0.6 MM ? NEM_DATA MEM_PVR - NEM72P\IR> o
MEM_CTRL2CTRL - 0.2 M1 ? MEM_DQS MEM_PVR - NEM,EP\IR’ :
VEM cvpzCTRL . 0.2 w P
VEM Bz avD . 02w P Menory to GND Spaci ng
MEM_DATAZDATA B 0.14 M 2 NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI I\CLRULE7$ET
MEM_DQS2DQ8 - 0.4 M1 ? MEM_CLK e - NEM,EG\D’ T
MEM_MEMROTHERMEM - 0.4 MV ? MEM_CTRL e - NEM,EG\D’ o
NEM_2PVWR - =PVWR_P2MV ? MEM_CMVD e - NEM,EG\D’ .
MEM 2GND - =GND_P2MV ? MEM DATA an - NEM,EG‘D’ .
MEM_20THER - 0.6 MM ? MEM_DQS fela] - NEM,z@D’ o
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULFE7$E.VT4
vEM K vEM K . wmaak vem o vEM K . [p——
vEM K vEm Crr . — vem o vEm Crr . p——
B Ve Lk vem o . — vem o vem o . wmaan
VEM LK VEM_DATA . [ E— VeM oD VEM_DATA . s——
vEM K VM ocs . — vem o VM ocs . Rp—
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$ET
vem crr MK . — VEML DATA MK . [—
vem crr vem crr . —— VEML DATA vEmcrr . E—
- . . —— VENL AT VLo . E—
vem crr vEML DATA . [ —— VEM AT VEM AT . [ET——
vem crr vEmocs . — VEML DATA vEMocs . E—
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$ET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI I\CLRULE7$ET
Vem oS Vem aLK . I S—— VEM LK . . emoomer
Vem oS Vem CTRL . [ E— Ven CTRL . . p—
vEm ocs revpes . VM pEROTIERMEM veman . . emoomer
Ve Das VEM_DATA . VML MENEOTHERVEM VEM_DATA . . emoomer
vEmocs vEmocs . oo vEmocs . . emoomer
Need to support MEM *-style wildcards!
A DDR3: Sandybridge SFF 2C when routed on Type-3 (Through hole) should follow rPGA guidelines

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

DQS intra-pair matching should be within 0.127mm 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 mmtching should be within 0.0508mm

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

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

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

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

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

ELECTRI CAL_CONSTRAI NT_SET Prvs AL seaciG
O MEMA QK MEM 72D MEM O K MEM A CLK P<5.. 0> 811 27 28 32
o MMA QK MEM 72D MEM O K MEM A CLK N<5. . 0> 81127 28 32
O MEMA CIR MEM 55S MEM CTRI MEM A CKE<3. . 0> 81127 28 32
O MEMA CIR MEM 55S MEM CTRI MEM A CS L<3..0> 811 27 28 32
O MEMA CIR MEM 55S MEM CTRI MEM A_ODT<3. . 0> 811 27 28 32
O MEMA D MEM 55S MEM CMVD MEM A_A<15.. 0> 81127 28 32
o MEMA D MEM 55S NMEM CAVD NVEM A BA<2. . 0> 11 27 28 32
Do MEMA QD MEM 55S MEM CMVD MEM A RAS L 11 27 28 32
o MEMA QD MEM 55S NEM CMVD MVEM A CAS L 11 27 28 32
o MEMA D MEM 55S NMEM CMVD MNEM A VE L 11 27 28 32
O MEM A DQ BYTEQ MEM 50S MEM DATA MEM A DQ<7. . 0> 127
O MEM.A_DQ BYTE] MEM 508 NMEM DATA MEM A DQ<15. . 8> 127
O MEM A DQ BYTE2 MEM 50S NMEM _DATA NMEM A DQ<23. . 16> 127
O MEMA_DQ BYTES MEM 508 NMEM DATA NMEM A DQ<31. . 24> .
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32> 1 28
O MEMA_DQ BYTES MEM 508 NMEM DATA MEM A _DQ<47. . 40> 128
O MEMA_DQ BYTEG MEM 508 NMEM DATA NMEM A _DQ<55. . 48> 128
CO—MEMA_DQ BYTEZ MEM 50S NMEM DATA NMEM A _DQ<63. . 56> 11 28
O MEM.A DOSO MEM 85D MEM DCS MEM A_DQS_P<0> 127
O MEM.A DOSO MEM 85D MEM DCS MEM A_DQS_N<O> 127
CO—MEM A _DGSI MEM 85D MEM DCS MEM A _DQS_P<1> 127
O MEM.A_DQSI MEM 85D MEM DCS MEM A _DOS _N<1> 127

MEM A DQS? MEM 85D MEM DCS MEM A_DQS_P<2> 127
O MEM A DOS2 MEM 85D VEM DS NMVEM A_DQS_N<2> 11 27
O MEM.A DOS3 MEM 85D MEM DCS MEM A_DQS_P<3> 127
O MEM.A DOS3 MEM 85D MEM DCS MEM A _DQS_N<3> 127
O MEMA DOsa MEM 85D VEM DS NMVEM A_DQS_P<4> 1 28
O MEM.A DQs4 MEM 85D MEM DCS MEM A_DOS_N<4> 11 28
O MEM.A DOSS MEM 85D MEM DCS MEM A_DQS_P<5> 11 28
O MEM.A DOSS MEM 85D MEM DCS MEM A_DQS_N<5> 11 28
O MEM.A DOS6 MEM 85D MEM DCS MEM A_DQS_P<6> 11 28
CO—MEM A _DGS6 MEM 85D MEM DCS MEM A_DOS_N<6> 11 28
O MEMA DQS7 MEM 85D VEM DS MEM A DQS P<7> 12
O MEM A DQS7 MEM 85D MEM DCS MEM A _DOS_N<7> 11 28
O MEMB aK MEM 72D MEM O K MEM B_CLK P<5.. 0> 811 29 30 32
O MMBEaK MEM 72D MEM O K MEM B_CLK N<5. . 0> 811 29 30 32
O MEME CIR MEM 55S MEM CTRI NVEM B_CKE<3. . 0> 811 29 30 32
O MEME CIR MEM 55S MEM CTRI MEM B_CS L<3..0> 811 29 30 32
O MEMEB CIR MEM 55S MEM CTRI MVEM B_ODT<3. . 0> 811 29 30 32
o MEME QD MEM 55S MEM CMVD NMVEM B_A<15. . 0> 811 29 30 32
o MME QD MEM 55S NMEM CAVD NVEM B_BA<2. . 0> 11 29 30 32
O MEMEB QD MEM 55S NMEM CAVD VEM B_RAS L 1129 30 32
o MME QD MEM 55S NMEM CAVD VEM B_CAS L 1129 30 32
o MME QD MEM 55S NMEM CAVD MEM B WE L 1129 30 32
O MEM B _DQ BYTEQ MEM 50S MEM DATA MEM B_DQ<7. . 0> 11 29
CO—MEM B DQ BYTF1 MEM 50S MEM DATA MVEM B_DQ<15. . 8> 1 20
O MEM B DQ BYTE2 MEM 508 NMEM DATA NMVEM B_DQ<23. . 16> 1120
O MEM B DQ BYTES MEM 508 NMEM DATA NMVEM B_DQ<31. . 24> 120
O MEM B DQ BYTE4 MEM 50S NMEM DATA NMVEM B_DQ<39. . 32> 1 30
O MEM B DQ BYTES MEM 508 NMEM DATA MEM B_DQ<47. . 40> 11 30
O MEM B_DQ BYTEG MEM 508 NMEM DATA NMVEM B_DQ<55. . 48> 11 30
O MEM B DQ BYTEZ MEM 50S NMEM DATA NMVEM B_DQ<63. . 56> 11 30
O MEM.B DQSO MEM 85D MEM DCS MEM B_DQS_P<0> 11 29
O MEM B DOS0 MEM 85D MEM DCS MEM B_DQS_N<O> 11 29
O MEM B DXS1 MEM 85D VEM DS VEM B_DQS_P<1> 1 20
O MEM.B_DQSI MEM 85D MEM DCS MEM B_DOS N<1> 11 29
O MM B DQS2 MEM 85D VEM DS MEM B_DQS P<2> 11 20
O MEM B DOS2 MEM 85D MEM DCS MEM B_DQOS _N<2> 11 29
O MEM B DOS3 MEM 85D MEM DCS MEM B_DQS_P<3> 11 29
O MEM B DOS3 MEM 85D MEM DCS MEM B_DQS_N<3> 11 29
O MEMB DQs4 MEM 85D MEM DCS MEM B_DQS_P<4> 1 30
O MEM.B DQs4 MEM 85D MEM DCS MEM B_DQOS _N<4> 1 30
CO—MEM B DGSS MEM 85D MEM DCS MEM B_DQS_P<5> 1 30
O MEM B DOSS MEM 85D MEM DCS MEM B_DQS_N<5> 1 30
O MEM.B DOS6 MEM 85D MEM DCS MEM B_DQS_P<6> 1 30
O MEM B DQS6E MEM 85D MEM DQS MEM B_DQS_N<6> 1 30
O MEM B DQS7 MEM 85D VEM DS MEM B _DQS P<7> 1 30
O MEM B DQS7 MEM 85D VEM DS MEM B _DQS N<7> 1 30
[ MVEM PVR PP1V5_S3RS0 67
s MVEM PVR PP1V5_S3 67
fa—t MEM PR PPOV75_S3_NMEM VREFCA A . 25 20 30 a1
D MVEM PVR PPOV75_S3_MEM VREFDQ A ;27 26 20 30 a1

SYNC_DATE=04/ 06/ 201
— —

Istc VASTER=CONSTRAI NTS
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®

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_OF “APPLE COMPUTER, | 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

Menory Constraints

25,0

101 OF 109
67 OF 74

8 7

2

1

WWW . AlISaler.Com




8

7

6

Digital

Vi deo Si gnal

Constraints

PHYSI 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_CHM DI FF

=85_CHM_DI FF

=85_CHM DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

LVDS_90D.

=90_CHM DI FF

=90_CHM DI FF

=90_CHM DI FF

=90_CHM DI FF

=90_0HM. DI FF

=90_OHM.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

DI SPLAYPORT

=3x_DI ELECTRI C

DI SPLAYPORT

Top, BOTTOM

=4x_DI ELECTRI C

Lvos

=3x_DI ELECTRI C

Lvos

Top, BOTTOM

=4x_Dl ELECTRI C

Pairs should be within 100 mils of clock |ength

D LVDS intra-pair matching should be 5 mils
Di spl ayPort/ TMDS i ntra-pair matching should be 5 ps
DisplayPort AUX CH intra-pair matching should be 5 ps
Max |ength of LVDS/ DisplayPort/TMDS traces: 12 inches

Inter-pair matching should be within 150 ps

No relationship to other signals

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_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

SATA_90D

=90_CHM DI FF

=90_CHM DI FF

=90_CHM DI FF

=90_CHM 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_Dl ELECTRI C

SATA

Top, BOTTOM

=3x_DI ELECTRI C

SATA | cOP

8 ML

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

USB 2.0 Interface Constraints

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

USB_85D

=85_CHM_DI FF

=85_CHM DI FF

=85_CHM DI FF

=85_CHM 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

C use

=2x_DI ELECTRI C

uss

Top, BOTTOM

=4x_DI ELECTRI C

SOURCE: Cal pella Platform Design Cuide for Ibex Peak M (DG 398905-398905_v1.5),

Section 3.8

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET Prvs AL senciG

DM DP_85D pispiayporTr | DP 1G M P<3. . 0>
Do>—DewM DP_85D pispiayPorT | DP 1 G ML N<3. . 0>
O DR_EXTA AUXCH DP_85D pspiaypert [ DP_1G AUX CH P
CO—DR_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 IG A CLK N
CO—L\VDS 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 L\VDS LVDS |G B DATA P<3..0>
= LVDS 90D LVDS LVDS | G B _DATA N<3..0>
[ LVDS 90D LVDS LVDS IG 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
[O—SATA_HDD R2D SATA_90D SATA SATA HDD R2D P
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D N
[O—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
[O—SATA DD R2D SATA_90D SATA SATA _ODD R2D P
CO—SATA_ODD R2D SATA_90D SATA SATA_ODD R2D N
[O—SATA_ DD 2R SATA_90D SATA SATA _ODD D2R P
[O—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 BCHLSATA L COW SATA_| COVP. PCH_SATAI COVP

O UsB HUB1 P 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
[O—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
[O—USB_EXID USB_85D USB USB T29A P

[ USB_85D USB. USB T29A N

D USB_85D USB T29_A RSVD P

= USB_85D USB T29 A RSVD N
[CO—USB_CAVERA USB_85D USB. USB _CANMERA P

= USB_85D USB USB_CANMERA N

O USB CAMERA USB_85D USB. USB _CAMERA CONN_P
(- USB_85D USB USB_CANMERA _CONN_N
O—UsB BT USB_85D USB. USB BT P

CO—UsB BT 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
[O—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

[ —BCH USB RBIAS PCH USB_RBI AS PCH USB RBI AS
CO—PCHDIEEQK UNUSED | QK POIE 90D | QK PAE PCl E_ CLK100M PCH P
CO—PCHDIEEQK UNUSED | QLK POIE 90D | QK PAE PCl E_ CLK100M PCH N
[ K PCE 90D | QK POE ESB _CLK133M PCH P
[ K PCE 90D | QK POE ESB _CLK133M PCH N
CO—PCHDIEEQK UNUSED | QLK POLE 90D | QK PAE PCH CLK96M DOT_P
CO—PCHDIEEQK UNUSED | QK POIE 90D | QK PAE PCH CLK96M DOT_N
O POHDIEFQK UNUSED | QK POE 90D | QK PAE PCH CLK100M SATA P
CO—PCHDIEEQK UNUSED | QK POLE 90D | QK PAE PCH CLK100M SATA N
[ CcPU 508 QK PAE PCH CLK14P3M REFCLK
O—LBC aKaim CPU 50S AKPOE PCH CLK33M PCl | N
CO—GEX OK DRSS K PCE 90D | QK POE GFX _CLK120M DPLLSS P
CO—GEX QK DRSS K PCE 90D | QK POE 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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LPC Bus Constraints PCH Net Properties
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(: GAP ELECTRI ML7WM| NTfSl:—r — reTTYeE wnane G1I ps et '\bt Pr oper t res e
LPC_s0s - =s0_crv se =s0_crv sE =s0_crv sE =s0_crv sE ~sTANDARD ~sTANDARD ELECTRI CAL_CONSTRAI NT_SET Prvs AL seaciG
ak e sos . “so_oma s “so_oma s ~so_oma s -so_oma s ~stanoneD o [O--LBCAD LPC_508 LEC tEC AD=d. . Oz o 1000 42 DP_EXTA M DP_85D D sPLAYPoRT | DP_EXTA ML_C P<3..0> .
[O——LBC_ERAME | L PC 50S LPC C_FRAME L 6 16 40 42 = P EXTA M C Ne3 0=
[O--LPC_RESET_| LPC 50S LpC LPC RESET L 2 [ D2 850 DLSELAYPORT s 863
SPACI NG RULE_SET LAYER LINE-TOLINE SPACING | VEIGHT 3 N N LPC CLK33M R | — D2 85D Dispiaveerr | DP EXTA M. P<3. . 0> o3
I [O-—LPC aKaaM QK IPC50S | AKIPC 33M SMC 18 25 = DP_85D pDispLAavPorT | DPEXTA M._N<3. . 0> &
Lrc . 6 ML - O-—-LBC aKaim K I1PC50S | AKIPC LPC ClLK33M SMC 25 a0 O—DE_EXTA_AUXCH DP_85D DisplAyport | DPEXTA_AUXCH C P s 63
— - — = O--LPC aKaam K IPC50S | AKIPC LPC CLK33M LPCPLUS 6 25 42 [O—DR_EXTA AUXCH DP_85D DI SPI AYPORT g Egﬁ 28))2& |(D: N s 63
DP_85D Dl SPI AYPORT o
D SOURCE: Cal pel Ia Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15 [CO—SMAUS PCH QLK xfzgz x g@bjg E$ &.I?A o g DP_85D psplayporT | DPEXTA AUXCH N o
) D_SBBUSEEQ:IEDAIA_M}OQ on SML PCH O CLK o CO—DELNI_M DP_85D psplayport | DP_INT_M._C P<3. . 0> I
SMBus I nterface Constraints === = SML_PCH O DATA e OB INT_ M DP_85D pDisplayporr | DP INT_M._C N<3..0> o
ALLOW ROUTE = == SME50S SME o DP_85D piselayport | DP I NT_M._P<3. . 0> 9 62
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 3| 11 | SMB 50S SMB SM._PCH 1 CLK 16 43 = DP | NT N<
= | SMB_50S SMB SML_PCH 1_DATA 16 43 = DE_850 D SPLAYECRT M._N<3. . 0> o 02
SvB_s0s . =50_ar SE =50_ar SE =50_ar SE =50_ar SE —sTANDARD —sTANDARD = = [ DP_85D DisPlAYPORT | DP INT_M._F P<3..0> 652
OHA BT AK HDA 50S HDA :x gll $ %E = 6 16 30 fa— DP_85D DI SPI AYPORT g : m XLUXFO:K?: iDO> 662
— HDA_50S HDA 16 DP_I NT_AUXCH DP_85D DI SPL AYPORT o o2
SPAGI NG RULE_SET LAYER LNETOLINE SPAGiNG | v Gﬂ _ g HDA_SYNC HDA_50S HDA HDA_SYNC 6 16 30 g DP_I NT_AUXCH DP_85D DisPlAYPORT | DP_I NT_AUX_CH C N 6 62
v . —2x_Di ELECTRI C 2 = HDA 50S HDA HDA SYNC R 16 = DP_85D DisPLAYPORT | DP I NT_AUX CH P 062
CO-——HDARST | HDA 50S HDA HDA RST R L 16 DP_85D DisPLAYPORT | DP I NT_AUX CH N 062
HDA_50S HDA HDA RST L =
= = HDA SDI MO o [ PCIE 85D PaE PCIE T29_R2D C P<3..0> ,
HD Audio Interface Constraints [CO—HDASDLND :x—zgz :x AUD SO R o 1090 = POLE_ 85D PO E PCIE_T29 _R2D 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 PRI MARY GAP | DI FFPAI R NECK GAP [o—HDA_sDauT HDA_50S HDA HDA_SDOUT 6 16 30 [O—BCLE_PEG 2R L ANES PCIE_85D PO E PCl E T29_ D2R P<3> s 33 —
s N o ome o ome o om 3 ) - == [ HDA 50S HDA HDA SDOUT_R 16 [CO—BCLE_PEG 2R | ANF2 PCl E 85D PClE PCl E T29_D2R P<2> s 38
o oo oo oo eoamer e e PCIE_PEG 2R | ANF1 PCIE_85D PCLE PCl E T29_ D2R P<1> .
N O-BMasaK QK SLONSAS QIS Op PM OLKS2K_SUSCLK g PCLE_PEG D2R L ANEQ PCLE_85D PClE PCl E_T29_D2R P<0> s 38
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT —SBLaK SPI _55S SPI SPI_CLK R 16 42 [O—POLE_PEG 2R | ANEG PCIE_85D PO E PCl E T29_ D2R N<3> s 33
o N e T = SPl_55S SPI SPI _CLK a2 [O—BCLE_PEG 2R | ANF2 PCl E_85D PClE PCl E_T29_D2R_N<2> s 33
- CoO—SBL_Mmxl SPl_55S SPI SPI _MOSI _R 16 a2 [O—BCLE_PEG 2R | ANF1 PCl E_85D PClE PCl E T29_D2R N<1> -
SOURCE: Cal pel la Platform Design Guide for Ibex Peak M (DG 398905- 398905_v1.5), Section 3.15 [ SPI _55S SPI SPI_MOSI a2 [O—POLE_PEG 2R | ANEO PCIE_85D PO E PCl E T29_ D2R N<O> s 33
O—SBLMSO SPl_55S SPI SPI _M SO 16 a2 [>—POLE_PEG R2D | ANEG PCl E_85D PO E PCI E T29_R2D P<3> 23
Sl O Signal Constraints O—SkL_Cs0 SPl_55S SPL SPI _CSO_R L 16 42 [O—BCLE_PEG R2D | ANE2 PCLE 85D PO E PClE T29 R2D P<2> -
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK»G?DF g :E: :2:: :z: gE: E/I_Sg LO_K :i w0 g x E:Eiz:zz:: 2zi:} ﬁ i:i:g ﬁ E Eg E $§g gg E:éz z:
C Lk stowsss . -s5_amsE -s5_amsE -s5_amsE -s5_amsE ~sTANDARD ~sTANDARD [ SPI _55S SPI gg: &E Ml\/‘élo 42 a0 [CO—BCLE_PEG ROD L ANES PCI E_85D PO E gg E $§g gg $g> a
SPl_55S SPl 42 a9 PCLE_PEG R2D | ANE? PCIE_85D PCLE > 3
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | vEIGHT g SPI_55S SPL SPI_MB CS L 42 a0 g PCIE PEG R2D LANE1 | PGIE_85D PCLE PCl E T29_R2D N<1> .
— - — - = POE 85D baLE PCl E ENET R2D P [CO—BCLE_PEG R2D L ANEQ PCl E_85D PClE PCl E T29_R2D N<O> 33
- [ PCl E 85D PCLE PCl E_ ENET_R2D N = PCl E_85D PCIE PClE T29 D2R C P<3..0> .,
[CO-—BCOLE ENFT_R2D PCl E_85D PClE Eg E Emg %g g Z = PCl E_85D PClE PClE_T29_D2R C N<3..0>
PCIE_85D PCLE
SPlI Interface Constraints g POl E_ENET_[2R PO E_85D PO E PCl E ENET_D2R P [—EAE QKIOOM T29 CLK PAE 90D LK POIE PQ E CLKIOOM T29 P 1633
— PCl E ENET D2R N CO—BOLE_ O KI0OM T29 K PCOE 90D| QK POE PCl E_ CLK100M T29_ N 16 33
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D Bl Fﬁagn BALE
- ON LAYER? [ PCIE_85D PCLE PClE ENET_D2R C P
smi_sss . =s5_crne s =s5_crne s =s5_crne s =s5_crne s =sTANOARD =sTANOARD [ PCLE_85D PCLE PCIE ENET D2R C N Clock Net Properties
I [ PCl E_85D PO E PClE AP_R2D P s 36 ELECTRI CAL GONSTRAI NT SET rETTYeE
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT [ PCIE 85D PCLE PCIE AP R2D N o 36 — RAINT_ e shane
N [CO-—BQE AR R2D PCI E_85D PO E PCE AP_R2D C P 16 36 CO—SYSOLK O K32K RIC QK SIONS5S | QK SIOW SYSCLK_CILK32K_RTC 1625 [p—
- e ’ PCIE_85D PCE PCIE AP_R2D C N
| — CaE b om g e PO E AP DOR P 16 36 [O—SYSO K_G K25M SR ClK 25M 555 | A K 25M SYSCLK_CLK25M SB 16 25
= =A== . o PO E AP PR N o100 = QK 25M 555 | QLK _25M SYSCLK_CLK25M SB_R 1
= = o e = QK 25M 555 | K 25M SYSCLK_CLK25M ENET
[ PCI E_85D PO E PG E FWR2D P [ QK 25M 555 | O K _25M SYSCLK_CLK25M ENET_R
[ PCl E_85D PO E PClE_ FW R2D N [CO—SYSOK O K25M T29 ClK 25M 555 | A K 25M SYSCLK_CLK25M T29 25 a3
[O-——PCLE_EWR2D PCIE_85D PCLE gg E Ew gg g Z f— G K 25M 555 | K 25M SYSCLK_CLK25M T29_R 3
i PCIE_85D PCLE
. . . POl E_FW PR PCI E_85D PO E PCl E FW D2R P
Di spl ayPort Signal Constraints . g POLE 85D o PO E FWD2R N
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ PCI E 85D PCE PCIE FWD2R C P
N - - - - - B = = PCI E_85D PO E PClE FW D2R C N
or 85D -a5_amoi PR -a5_am o FE -a5_am o FE -a5_am o FE -a5_am o FE -a5_a D FE
B [O--BOLE AP 2R PCl E_85D PClE CONN _PCI E_ AP_D2R P
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—ff o D POl Fﬁagn BOE CO\IN P(:‘ E AP D2R N
i i i [CO-—BQE AR R2D PCl E_85D PClE CONN _PCI E_ AP_R2D P
DI SPLAYPCRT . ~3x_DI ELECTRI C - DI SPLAYPCRT Tcp, BOTTOM —ax_D ELECTRI C - [ PCIE 85D PCLE CONN_PCI E_AP_R2D N
i K PCOE 90D| QK POE PEG CLK100M P s 16
PCl - Express Signal Constraints [ QK PAE 90D | A K PAE PEG CLK100M N s 16
PHYSI CAL_RULE_SET LAYER ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(’GA#‘ D - Fﬁm K1 n“MiFNFr a Kﬁm F7QOD a Kﬁm £ PC‘ E O_K:LOOM ENE—I— P
- ON LAYER? i [ CIK PCIE 90D | QK PAFE PCl E_CLK100M ENET_N
P E_85D . =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF =85_aHMLDI FF =85_CHMLDI FF =85_CHMLDI FF CO-——M2_PE1_RFEA K K PCOE 90D| QK PAE PCl E_CLK100M AP_P o 16 36
N B B B B B = = K PCOE 90D| QK POE PCl E_CLK100M AP_N 6 16 36
aK_pa e oop =90_aroi P 90_arpi P =90_arpi P 90_croi P =90_cr i P 90_aroi P e pe2_pEEQK QK PaF eon| aK par PGl E_CLKLOOM EW P
I I [ K PCOE 90D| QK PAE PCl E_CLK100M FW N
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [ K PCOE 90D| QK POE PCl E_ CLK100M EXCARD P, i
B - [ K PCOE 90D| QK PAE PCl E_ CLK100M EXCARD N 4 i —
PoE - ax_Dl ELECTRI C > rPaE Tcp, BOTTCM ax_pi ELECTRI >
N [ CPU 27PAS CPU_CONP PCH VSS NCTF<1> N
orraE oM ’ = CPU_27P4S cPU_cavp PCH VSS NCTF<2> s
[ CPU 27PAS CPU_CONP PCH VSS NCTF<5>
System Cl ock Signal Constraints [ CPU 27P4S CPU_COVP TP_PCH VSS NCTF<7>
PHYSI CAL_RULE_SET LAYER ALLON RQUTE |\ N MUM LI NE AP | m— CRU 27945 CRLL Cove PCH VSS NCTE<9> 66
-t - ON LAYER? W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D CPU 27P4S, CPU_COVP PC'_| VSS ’\CTF<9> o o
ax sLowsss . 55 se “s5_ e 55 se 55 se —sTaNDARD I s CPU_27P4S cPU_cavp PCH VSS NCTF<11> s
N - 3 3 3 - = = CPU 27P4S CPU_COVP. PCH VSS_NCTF<12> .
aK_zsmsss =55_crv sE =55_crv se =55_crv sE =55_crv sE ~sTANDARD ~sTANDARD = Pl 27P4s CPU_covp PCH VSS NCTF<15> :
— (- CPU_27P4S CPU_CONP PCH VSS NCTF<17> s
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT [ CPU_27P4S CPU_CONP PCH VSS NCTF<19> N
A [ CPU 27PAS CPU_CONP PCH VSS NCTF<21> s
Lk sLow . =2x_DI ELECTRI C » = CPU 27P4S CPU_COVP PCH VSS NCTF<22> Istc ASTER=CONSTRAI NTS SINC DATE=04/ 06/ 201
ak zsm . =Sx_DI ELECTRI C » NOTE: 25Miz system cl ocks very sensitive to noise [ CPU_27P4S CPU_COVP. PCH VSS_NCTF<25> N PCH Constraints 2
i CPY 27P4S Py cavp E$ xg g:ﬁ<§g> . nstraints
CPU_27P4S CPU_COVP <29> s NET R
(= d} Appl e I nc. 051-8871
S 2.5.0
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CAESAR |V (Ethernet) Constraints

NE- TO- LI NE SPACI NG I GHT

ENET_3X

=3: 1_SPACI NG 2

SOURCE: Broadcom 5764-

DS04- RDS Page 38

SPACI NG_RULE_SET

LAYER

Ll

NE- TO- LI NE SPACI NG we G

D ENET_CR_DATA

am L

CAESAR | V ( Et her net

PHY) Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
ENET_S0S . =s0_cr SE =s0_cr SE =s0_cH SE =s0_cr sE =sTANDARD =sTANDARD
SPACI NG_RULE_SET LAYER Ll

ENET_MDI

0.6 Mv

SOURCE: Broadcom 5764- DS04- RDS Page 38

C FireWre Interface Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
EneT_1000 . =100_cHM D1 FF =100_cHv D1 FF =100_cHM D1 FF =100_cHM D1 FF =100_CHML D1 FF =100_cHM D1 FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT

Fw TP

=3: 1_SPACI NG

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
Fw 1100 . =110_cHM Dl FF =110_cHM 0l FF =110_cHM 0l FF =110_cHM Dl FF =110_cHM 0l FF =110_cHM 0l FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT

Et hernet Net Properties

ELECTRI CAL_CONSTRAI NT_SET — senciG

[ 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>
ED—CRDATA ENET_50S ENET_CR DATA | ENET_CR DATA<7.. 0>
D—CRDATA ENET_50S ENET_cR DATA | ENET_CR CMD
DR AK ENET_50S. ENET_CR DATA | ENET_CR CLK
DR DATA ENFT_50S. ENET_CR DATA | SDCONN_DATA<7. . 0>
D —CRDATA ENET_50S ENET_CR DATA | SDCONN_CMVD
D—ROK 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—EWe0_TPE EW 110D EW TP FW PO_TPB_P
ED—EW.e0_TPE EW 110D EW TP FW PO_TPB_N
D—EWe1 TPA EW 110D EW TP FWP1 _TPA P
ED—EWe1 TPA EW 110D EW TP FW P1_TPA N
ED—EWel1 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

SYNC_DATE=04/ 06/ 201
— —
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Di spl ayPort Si gnal

NOTE: Di splayPort Physical/ Spacing Constraints provided

T29 | 2C Signal

Constraints

Constraints

by Chipset or GPU page.

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T20_1 2¢ 555 =s5_cH SE =s5_cH SE =s5_cH SE =s5_cH SE ~sTADARD =sTANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
T29_12C =2x_01 ELECTRI C >

DP/ T29 Connector Si

gnal Constraints

T29 SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
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 SPACING | WEI GHT
T29_sP1 =2x_01 ELECTRI C -

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T290p_80D =80_oLD FF =80_omD FF =80_cHM Dl FF =80_cHM Dl FF =80_cH i FF =80_cHv i FF
T290P_1000 =100_cHM 01 FF =100_cHML I FF =100_cHML D1 FF =100_cHM D1 FF =100_cHM DI FF =100_cHM DI FF

SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
2900 =5x_D1 ELECTRI C - 2900 Top, BOTTOM ~7x_D1 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
o 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_T29SNKQ M DP_85D DisPLAYPORT | DP. T29SNKO_M._N<3. . 0>
[ DP_85D Dl sPLAYPORT | DP._T29SNKO_Al P
(e DP_85D DLsPLAYPORT | DP. T29SNKO_AUXCH C N
DP_T29SNKQ_AUXCH DP_85D D spLAYPorT | DP_T29SNKO_AUXCH P
DP_T29SNKQ_AUXCH DP_85D DL sPLAYPORT | DP. T29SNKO_AUXCH N
D DP_85D DisPLAYPORT | DP. T29SNK1_M._C P<3..0>
D DP_85D DisPLAYPORT | DP. T29SNK1_M._C N<3.. 0>
DP_T29SNK1_M DP_85D DisPlAYPORT | DP. T29SNK1_M._P<3.. 0>
DP_T29SNK1 M DP_85D pispLayporT | DP_T29SNK1 M. N<3. . 0>
D DP_85D DisPLAYPORT | DP.T29SNK1_AUXCH C P
[ DP_85D D sPLAYPORT | DP.T29SNK1_Al N
DP_T29SNK1_AUXCH DP_85D pispLAYPorT | DP_T29SNK1 _AUXCH P
DP_T29SNK1_AUXCH DP_85D DisPLAYPORT | DP. T29SNK1_AUXCH N
D T29 12C 558 | T29 12C 12C T29_SCL
[ T29 12C 558 | T29 12C 12C T29_SDA
D129 SPL_aK T29_SPI_55S | T29_SPI T29_SPI _CLK

_ T29 SPI_55S | T29 SpI T29_SPI _MOSI
CD—IR29.SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO
CD—I29.SPlL_CS | T29 SPI_55S | T29 SpI T29_SPI _CS_ L
[ T29DP 80D T29DP T29_R2D C P<3..0>
[ S T29DP_ 80D T29DP T29_R2D C N<3..0>
D T29DP 80D T29DP T29_D2R P<3. . 0>
[ T29DP 80D T29DP T29_D2R N<3. . 0>
D129 R T29DP 80D T29DP T29_R2D P<0>
Eo—IR29_ R0 T29DP 80D T29DP T29_R2D_N<O0>
D129 oD T29DP_80D T290P T29_R2D P<1>
129 RoD1 T29DP 80D T29DP T29_R2D N<1>
[ T29DP 80D T29DP T29_R2D C F P<1..0>
[ T29DP_80D T29DP T29_R2D C F N<1..0>
o129 2RO T29DP_80D. T290P T29_D2R C P<0>
Eo—I29_2R0 T29DP 80D T29DP T29_D2R C N<O>
D129 2RI T29DP_80D T290P T29_D2R C P<1>
D29 2RI T29DP 80D T29DP T29_D2R C N<1>
(e T29DP 80D T29DP T29DPA D2R1_AUXCH P
= s T29DP 80D T29DP T29DPA D2R1_AUXCH N
[y T29DP 80D T29DP DP_SDRVA M._C P<3..0>
[ T29DP 80D T29DP DP_SDRVA_M__C N<3..0>
[ T29DP_80D T29DP DP_SDRVA M._R P<3..0>
0D T29DP_ 80D T29DP 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 _OoD T29DP 80D T29DP DP_SDRVA M._N<1>
ED—DP_SDRVA_ M _EVEN T29DP 80D T29DP DP_SDRVA M._P<2>
D —DB_SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._N<2>
CD—DB_SDRVA MDD T29DP 80D T29DP DP_SDRVA_M__P<3>
CD—D2_SDRVA M_OD T29DP 80D T29DP 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 T29DP 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 T29DP 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 T29DP 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

8 33

8 33

33

33

8 33

8 33

33

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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6

4

w

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

ALLON ROUTE
PHYSI CAL_RULE_SET LAYER ON LAYERS
1TOL_Di FFPAI R B ~STANDARD

=STANDARD

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 SNVC A_S3_ | SMB_50S SMB SMBUS _SMC A _S3_S
. SVC B SO | SMB_50S SMB SMBUS SMC B _S0_S
L SMC B SO lsve s0s  fsve 0 | B
. SMVC 0_S0_ | SMB_50S SMB SMBUS _SMC 0_S0_S

| SMB 50S SVB SMBUS _SMC 0_SO_Sl

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

sPACI NG

. SMC BSA_ SMB_50S SMB SMBUS_SMC_BSA_SDA

L SNC | - | SMB_50S SMB SMBUS_SMC_MGMI_SCL

L SNC| - | SMB_50S SMB SMBUS_SMC_MGMTI_SDA
SMBus Charger Net Properties

CO—CHER CSl 1TO1_DI EEPAIR CHGR CSI _P
= 1TOl DI EEPAIR CHGR CSlI _N
O—CHR CSO 1TOl DI EEPAIR CHGR CSO P
D 1TOl DI EEPAIR CHGR CSO N

SYNC_DATE=04/ 06/ 201

Istc VASTER-CONSTRAI NTS
SMC Constraints
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3

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:; K21/ K78 Spec' fi ¢ Net Pr Oper ties
SeNsE_1TO1_555 - =1 1_01 FRPAIR =55_crv sE =55_crv sE -s5_amsE 110N FFPALR 110N FFPALR ELECTRI CAL_CONSTRAI NT_SET —— s
- [ FNET_T000 [ FRETooNN— | ENETCONN P<3. . 0>
THERM 1TC1_55S - 110N FFPALR -s5_amsE -s5_amsE -s5_amsE 110l FFPALR 110l FFPALR = ENET 1000 Ep— ENETCONN N<3. . 0>
o FePA R . I I I - = SATA_90D SATA SATA ODD D2R UF_P
[ SATA_90D SATA SATA_ODD _D2R _UF_N
[— SATA_ 90D SATA SATA HDD D2R RDRVR OUT P
co NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULé SI:_.T D QATA?QOD SATA, SATA Hm MR RDR\/R O\JT N
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT - il - il - - [ SATA_ 90D SATA SATA HDD R2D RDRVR I N P
- = cPu_cove ao ao_P2wm [— SATA_90D SATA SATA_HDD R2D RDRVR I N N
D e e ’ = SATA 90D SATA SATA_HDD D2R RDRVR I N_P
THERM 2.1 sPACI NG - CPOVECSENSE b oopawm =B SATA_90D SATA SATA _HDD D2R RDRVR | N_N
— SATA_90D SATA SATA HDD R2D RDRVR OUT P
A O =2:1_spAci NG > — SATA_ 90D SATA SATA HDD R2D RDRVR OUT N
O —SENSE_DI FEPAIR THERM 1TOL 559 THERM CPUTHVSNS D2_P
— [ THERM 1TOL 559 THERM CPUTHVSNS D2_N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT _ ED—CRU THERMD THERM 1TOL 559 THERM CPU_THERMD P
= NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET [ THERM 1TQl_55§ THERM CPU THERMD N
e e ’ === [CO—SENSE_DIFEPAIR THERM 1TOL 559 THERM T29_THERMD P
_ oee ® o D THERM 1T01_555 THERM T29_THERNVD N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT CO—SENSE_DIFEPAIR THERM 1TOL 559 THERM T29 _M_BBOT_THMSNS P
. N B = === [ THERM 1TOL 559 THERM T29_M_BBOT_THVENS N
=STANDARD 2 NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET
axrae a0 aorw [O—SENSE_DI EEPAI R SENSE_1TQl_555 SENSE I SNS_HS COVPUTI NG N
= [ SENSE_1TO1_555 SENSE I SNS_HS COVPUTI NG P
e il g crerem [O—SENSE_DI FEPAIR SENSE_1TOl 555 SENSE | SNS_HS OTHER N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT - =
. satA ao ano_P2mn [ SENSE_1TO1_555 SENSE I SNS_HS OTHER P
a0 P2v 0.20 1000 = [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE CPUVCCI OSO0_CS N
= bl g orepem = SENSE_1TQl_555 SENSE CPUVCCI OS0_CS_P
PWR_P2MM 0.20 WM 1000 .
crerer ShroR il [O—SENSE_DI EEPAI R SENSE_1TOl_559 SENSE CPUL WP_| SNS1_P
e SATA SB_POnER PYR_P2MM SENSE_1TO1_559 SENSE CPUI WP_1 SNS1_N
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPacl l\GﬁRUL»EiNSEf» _ g_SENSF,D' J—— SENSE 1Tl 559 SENeF CPU MVP_| SNS2_ P
VEM LK a0 aro_Pawm e Sororen i = SENSE_1TQl_555 SENSE CPU MVP_1 SNS2_N
oo . P [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE CPUI WP_| SNS1G P
_ — [ SENSE_1TOl_559 SENSE CPUI MWP_1 SNS1G N
C NEM CTRL a0 a0 P2v [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE CPU WP_| SUM R P
— I [ SENSE_1TO1_555 SENSE CPU WP_| SUM R N
MDA bk G\D’mw _ NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE CPU WP_| SUMG R P
NEM OGS a0 a0 P2v = [ SENSE_1TOl 555 SENSE CPUI WP_| SUMG R N
s bl oo [CO—SENSE_DI EEPAI R SENSE_1TQl_555 SENSE CPU MVP_I SNS_P
[ SENSE_1TOl 555 SENSE CPUI WP_| SNS_N
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:; 7” EEPALR :Eg::: 12 ::: :EE x@% g Z
NEM_40S . 0.09 Wt 400 ML T O—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE CPUI WP_| SUMG P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE QFl\BFi—l TO1L _55 SENSE (:F’Ul WP | SU'\G N
NEM72D . 0.09 Wt 400 ML ) [ED—SENSE_DI FEPAIR SENSE_1TOl 555 SENSE I SNS_CPU N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QFl\BFi—l TO1L _55 SENSE | S'\ls (:F’U P
M aTS . 0.09 Wt 400 ML [ED—SENSE DI FEPAIR SENSE_1TOl 555 SENSE I SNS_HDD N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE QFl\BFi—l TO1L _55 SENSE | S'\IS Hm P
NEM_ 85D . 0.09 Wt 400 ML ) [ED—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE I SNS HDD R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QFl\BFi—l TO1L _55 SENSE | SNS Hm R P
POLE_BSD. . 0.076 W 10 mm [ED—SENSE DI FEPAIR SENSE_1TO1 559 SENSE | SNS_LCDBKLT_N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QFl\BFi—l TO1L _55 SENSE | S'\ls LCDBKLT P
uss_asD or 01w 500 ML NSE_DI FEPAI R SENSE_1TOl 555 SENSE I SNS_ODD N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QFl\BFi—l TO1L _55 SENSE | S'\ls O]D P
cy_27Pas or 0.09 Wt 400 ML [ —SENSE DI EEPAIR SENSE_1TOl 555 SENSE I SNS OOD R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ D QF'\BFi—I Tm7§§ SENSE | SNS GJD R P
QK pa e 900 e 0.09 Wt 400 ML [CO—SENSE_DIEEPAIR SENSE_1TOl 555 SENSE I SNS_1V5_S3_N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE SENSE_1TO1_55. SENSE | S'\ls 1\/5 83 P
NSE_DI FEPAI R SENSE_1TOl 555 SENSE I SNS_P1V8GPU R N
- SENSE_1TO1_555 SENSE I SNS_P1VBGPU R P
B [Z—SENSE_DI FEPAIR SENSE_1TOl 555 SENSE I SNS_AlI RPORT_N
= SENSE_1TOl 555 SENSE | SNS_AI RPORT_P
— LVDS_90D LVDS LVDS CONN A CLK F N
— LVDS 90D LVDS LVDS CONN A CLK F P
Audi o Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ZD—SPKRANE_| NR DI EEPAI R AUDI O SPKRAMP_| NR P
= DI EFPAI R AUDI O SPKRAMP_| NR N
[ MAX98300 R DI EEPAI R AUDI O MAX98300_R P
= DI EFPAI R AUDI O MAX98300_R N

Menory Constrai nt

Rel axati ons

Allow 0.127 mm necks for >0.127 mmlines for ARD fanout

PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
NEM 720 soTTOM 0.127 6.35
NEM 85D Top 0.1 6.35

37 45

37 45

8 45

8 45

a5 55

a5 55

36 45

36 45

639 50 73

639 50 73

50

50

K21/ K78 Specific Net

Properties

6 50 51

6 50 51

6 39 50 73

639 50 73

ELECTRI CAL_CONSTRAI NT_SET f— i
[O—PCLE CLKIOOM AP CK PCIE 90D | QK POE PCl E_CLK100M AP_CONN_P
[ K PCOE 90D | QK POE PCl E_ CLK100M AP_CONN N
[ 1TOl DI EEPAI CHGR CSI _R P .
[ 1TOl DI EEPAI CHGR CSI _R N .
D 1TOl DI EEPAI CHGR CSO R P s 52
[ 1TOl DI EEPAI CHGR CSO R N s 52
[CO—usea USB 85D USB USB2_ EXTA MJUXED P
[O—usaex USB 85D USB USB2_ EXTA MUXED N
[CO—uwsea USB 85D USB UsSB2 LT1 P
[O—usaex USB 85D USB USB2 LT1 N
[ USB 85D USB. CONN_USB2_BT_P
D USB_85D USB CONN_USB2_BT_N
[ USB_85D USB USB LT2 P
i USB_85D USB USB LT2_N
[ DP_85D DI SPLA r DP 1G AUX CH C P
=t DP_85D DLSPLA r DP 1G AUX CH C N
O—SeKaur DI EFPAI R AUDI O SPKRAMP_L_P_OUT
oO—SeK aur DI EEPAI R AUDI O SPKRAMP_L_N _OUT
o—SeKaur DI EFPAI R AUDI O SPKRAMP_SUB P_QOUT
o—seKaur DI EEPAI R AUDI O SPKRAMP_SUB N _OUT
oO—SeKaur DI EFPAI R AUDI O SPKRAMP_R P_OUT
o—SeKaur DI EFPAI R AUDI O SPKRAMP_R N OUT
DAL DFE 1TO1_DI EEPAI AUDI O SSMP315_SUB_N
ED—AWL DEE 1TOl DI EEPAI AUDI O SSMR315_SUB P
ED—AWL DEE 1TOl DI EEPAI AUDI O SSM315_L_N
ED—AW DI FE 1TO1_DI EEPAI AUDI O SSWMP315_L_P
ED—AWL DIEE 1TOl DI EEPAI AUDI O SSM2315_R N
DAL DEE 1TOl DI EEPAI AUDI O SSM315_R P
E>—AWL DEE 1TOl DI EEPAI AUDI O AUD LO2_N R
ED—AWL DEE 1TOl DI EEPAI AUDI O AUD L2 P R
ED— AL DFF 1TO1_DI EEPAI AUDL O AUD LOL_N R
ED—AL D EE 1TOl DI EEPAI AUDI O AUD LOL P R
ED—AWL DEE 1TO1_DI EEPAI AUDI O AUD LO2_N L
DAL DFE 1TO1_DI EEPAI AUDI O AUD L2 P L
ED—AWL DEE 1TOl DI EEPAI AUDI O SPKRAMP_I NL_P
DAL DEE 17Ol DIEEPAIR AUDIQ SPKRAMP_| NL_N
ED—SPKRAVP I \R DI EEPAI R AUDI O SPKRAMP_| NR P
CD—AWL DEE DI EFPAI R AUDI O SPKRAMP_| NR N
DAL DEE 1TOl DI EEPAI AUDI O SPKRAMP_| NSUB P
ED—AL DEE 1TOl DI EEPAI AUDI O SPKRAMP_| NSUB_N
[ USB 85D USB. USB TPAD R P
[ USB 85D USB. USB TPAD R N
D SB_POWFR PP3V3_S5 .
i SB_PONFR PP3V3_S0 N
J_ GND GN\D
M sc Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D —usaean USB 85D USB USB EXTA MUXED P
s e USB 85D USB USB EXTA MUXED N
D (use ean USB 85D USB USB LT1 P
D> s e USB 85D USB USB LT1 N
[ —usa_tean USB 85D USB USB_TPAD CONN P o a8
D—sB1ean) USB 85D USB USB_TPAD _CONN_N 6 48
rs—SMBUS SMC MGME SDA | SMB 558 SVB 12C SMC_SMS_SDA_R
. SMC, | . | SMB_55S SMB 12C SMC SM5_SCL_R
ez SMB_55S SMB 12C TCON_SCL
= SMB 555 SMVB 12C TCON _SDA
[y SMB_55S SMB 12C TCON_SCL__CONN
Fme SMB_55S SMB 12C TCON_SDA_ CONN
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K90i Board- Specific Spacing & Physical Constraints
BOARD LAYERS BOARD AREAS BARCPM | OEREFRR
TOP, 1SL2, 1 SL3, I SL4, | SL5, | SL6, | SL7, | SL8, | SL9, I SL10, | SL11, BOTTOM NO_TYPE, BGA M 15.5.1
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 FFPAI R NECK GAP- SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG v GHr NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT - Y =50_OHM SE =50_CHM SE 10 M 0 M ow DEFAULT - 0.1 M 2 * - BGA BGA PIMM
STANDARD * Y =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM CLK * BGA BGA_P2MM
S BGA_P1MM * =DEFAULT 2 CLK_PCI E * BGA BGA_P2MM
D PHYSI CAL_RULE_SET LAYER AGFONRTE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK» GAP BeA_Pzvm N CORFAULT P LK SLow N oA Boa P
50_OHM SE TOP, BOTTOM Y 0.110 MM 0.090 WM
50_OHM SE * Y 0.090 MM 0.090 MM =STANDARD =STANDARD :STAI\DAFD SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI Gﬂ » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI Gﬂ »

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- 1-5:1_SPAG NG . 0.15 W ? _ 2X D ELECTR C . 0-140 W ? _

40OV SE 0P, BOTTOM v 0 170 W 0 170 W = 2: 1_SPACI NG * 0.2 MM ? _ 3X_DI ELECTRI C * 0.210 MM ? »

40_OHM_SE | SL3, 1SL4, 1 SL9, 1 SL10| Y 0.140 MM 0.140 MM =STANDARD =STANDARD :STA\I)ARU’ 2.5 1 _SPAGING . 0.25 v ? . 4X DI ELECTRI C . 0.280 wv ? .

40_CHM SE N v _sT, _sT, _sT, _sT, :STAl\DARﬁ 3: 1_SPACI NG * 0.3 WM ? i 5X_DI ELECTRI C * 0.350 MM ? i

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

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-

37_OHM SE TCP, BOTTOM Y 0.195 Mv 0.1 M o

37_OHM_SE | sis,15L4,1509, 1 5L10) Y 0.160 MM 0.1 MM =STANDARD =STANDARD =STANDARD

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

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-
27P4_OHM SE | TOP, BOTTOM Y 0.310 MW 0.2 W o
27P4_OHM SE * \ 0.250 MM 0.2 MM =STANDARD =STANDARD =STANDARD

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 FFPAI R NECK GAP-

C 55_OHM SE TCP, BOTTOM Y 0.090 Mv 0.090 Mv o
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD :STAl\DARﬁ

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- PHYSI CAL_RULE_SET LAYER AFONRTE | M NMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHW DI FF * \ =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MV 0.1 W
72_OHW DI FF 1SL3, | SL10 Y 0.135 MM 0.135 MM 0.130 MM 0.130 MM
72_OHW DI FF 1SL4, 1 SLY Y 0. 155MM 0.155 MM 0.130 MM 0.130 MM
72_OHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.130 MM 0.130 MM

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 FFPAI R NECK GAP- 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 FFPAI R NECK 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, 1 SL4 Y 0.075 Mu 0.075 Mu 0.125 Mv 0.125 W™
85_OHM DI FF 1SL4, 1 SLY Y 0.115 MM 0.115 MV 0.170 MM 0.170 MM 85_DI FF_BGA 1SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 MM 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 AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
90_OHM DI FF B % =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 90_DI FF_BGA * ~90_OHMLDI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF

B 90_OHM DI FF I'SL3, I SL10 Y 0.089 MM 0.089 MM 0.210 MM 0.210 NM’ 90_DI FF_BGA ISL3,1SL4 Y 0.075 MM 0.075 MM 0.125 WM 0.125 NM’ o
90_OHM DI FF ISL4,1SL9 Y 0.105 MM 0.105 MM 0.210 MM 0.210 NM’ 90_DI FF_BGA I'SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 WM 0.125 NM’
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 AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
100_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA * =100_OHM_DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF
100_OHM DI FF 1SL3, | 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 MM 0.125 W
100_OHM DI FF ISL4,1SL9 Y 0.085 MM 0.085 MM 0.250 MM 0. 250 NM’ 100_DI FF_BGA I'SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 WM 0.125 NM’
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 FFPAI R NECK GAP-
110_OHM DI FF * \ =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
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 1SL4, 1 SLY Y 0.071 MM 0.071 MM 0.300 MM 0.300 W
110_OHM DI FF TOP, BOTTOM Y 0.077 MM 0.077 MM 0.280 MM 0.280 W

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 FFPAI R NECK GAP
A 48_CHM SE ToP, BOTTOM Y 0.120 Mu 0.165 Mv o
48_OHM_SE * Y 0.097 MM 0.090 MV =STANDARD =STANDARD :STAl\DARﬁ

PHYSI CAL_RULE_SET LAYER AGFONRTE | 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 =STANDARD
80_OHM DI FF 1SL3, | SL10 Y 0.110 MM 0.110 MM 0.170 MM 0.170 MM
80_OHM DI FF 1SL4, 1 SLY Y 0.129 MM 0.129 MV 0.170 MM 0.170 MM
80_OHM DI FF TOP, BOTTGM Y 0.145 W 0.145 MM 0.180 MM 0. 180 NM’
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