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8 7 6 TATIATY

()

BOM Vari ant s ; Bar Code Labels / EEEE # s
BOM NUMBER BOM NAVE BOM OPTI ONS PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON

085 2684 K21 MB DEVELCPVENT Bov @1 EvEL ENe 825- 7563 1 LABEL, LI O, k99 [ EEEE_DP1F] CRITI CAL EEEE: DP1F

078041 OWN PTS. PoBA MB. K2t fe1comen 825- 7563 1 LABEL, LI O, k99 [ EEEE_DP1G CRITI CAL EEEE: DP1G

5092553 oo B, 1. 52 1 208, K21 e e i 1. 902, 0o 2 — - — po— — ——

639- 2554 PCBA, MLB, 1. 7GHZ, SA 4GB, K21 K21_CWNPTS, EEEE: DP1G, CPU: 1. 7GHZ, DOR3: SAVBUNG 4GB 825- 7563 1 LAEEL‘ L1 Q koo [EEEEiDF'lJ] CRITI CAL EEEE: DP1J

639- 2558 PCBA, M.B, 1. 8GHZ, EL 4GB, K21 K21_CMNPTS, EEEE: DP1H, CPU. 1. 8GHZ, DOR3: ELPI DA 4GB 525 7503 . LAEEL‘ oo [EEEEiDF'lK] —— R

639- 2549 PCBA, MLB, 1. 7GHZ, EL 4GB, K21 K21_CWNPTS, EEEE: DPL, CPU: 1. 7GHZ, DOR3: ELPI DA 4GB 525 7503 . LAEEL‘ oo [EEEEiDmL] — R

639- 2555 PCBA, MLB, 1. 8GHZ, HY 4GB, K21 K21_CWNPTS, EEEE: DP1K, CPU: 1. 8GHZ, DORS: HYNI X_4GB. 525 7503 . LAEEL‘ oo [EEEEiDF'lM — R

639- 2557 PCBA, MLB, 1. 8GHZ, SA 4GB, K21 K21_CWNPTS, EEEE: DPIL, CPU: 1. 8GHZ, DOR3: SAVBUNG 4GB 525 7503 . LAEEL‘ oo [EEEEiDmN] — e oo

639- 2548 PCBA, MLB, 1. 7GHZ, HY 2GB, K21 K21_CWNPTS, EEEE: DPIM CPU: 1. 7GHZ, DORS: HYNI X_2GB. 525 7503 . LAEEL‘ oo [EEEEiDmP] — R

639- 2550 PCBA, M.B, 1. 8GHZ, M 2GB, K21 K21_CMNPTS, EEEE: DPIN, CPU: 1. 8GHZ, DOR3: M CRON_2GB 25 7509 T LAEEL‘ oo [EEEEiDF'lq o e 010

639- 2551 PCBA, MLB, 1. 7GHZ, HY 4GB, K21 K21_CWNPTS, EEEE: DP1P, CPU: 1. 7GHZ, DORS: HYNI X_4GB. 25 7509 T LAEEL‘ oo [EEEEiDmR] o e oim

639- 2552 PCBA, MLB, 1. 7GHZ, SA 2GB, K21 K21_CWNPTS, EEEE: DP1Q CPU: 1. 7GHZ, DOR3: SAVBUNG 2GB 25 7509 T LAEEL‘ oo [EEEEiDF'lT] o T

639- 2556 PCBA, M.B, 1. 8GHZ, SA 2GB, K21 K21_CWNPTS, EEEE: DP1R, CPU: 1. 8GHZ, DOR3: SAVBUNG 2GB - —

639- 2559 PCBA, M.B, 1. 7GHZ, M 2GB, K21 K21_CMNPTS, EEEE: DPLT, CPU: 1. 7GHZ, DOR3: M CRON_2GB

%ﬁ MASTER=MASTER SYNC DATE=MASTEH
e
Revi si on Hi story
Sub_BOM d} Appl e Inc. 051- 8870
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON R o=
085- 2684 1 K21 M.B DEVELCPVENT DEVEL CRITI CAL DEVEL_BOM NOTI CE OF PROPRI ETARY PROPERTY: 3 - 13 O
607- 8041 1 CMN PTS, PCBA, M.B, K21 CVNPTS CRI TI CAL K21_CWNPTS EHE LEI\FET%R@TL%%A&“ERPSEEE%&EE,E NG
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUVENT | N CONFI DENCE 4 OF 109
Il NOT TO REPRODUCE OR COPY I T
"IV AL o o pEsgveD TN WOHE O PART 4 OF 75
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8

K21

BOM GROUPS

TATIATY

Ddul e Parts

BOM GROUP BOM OPTI ONS
K21_COMON ALTERNATE, COWON, K21_M SC, K21_DEBUG ENG, K21_PROGPARTS, USBHUB_25138, T29BST: Y, EDP, PCH B3
K21_M SC CPUVEM S0, HUBL_2NONREM HUB2_2NCRREM T29: YES, SDRVI 2C: NCU, SDRV_PD, KB_BL

K21_PROGPARTS

BOOTROM_PROG, SMC_PROG, T29ROM PROG, T29MCU: PROG

K21_DEVEL: ENG

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

K21_DEVEL: PVT

LPCPLUS, XDOP_CONN, XDP_PCH

K21_DEBUG ENG

DEVEL_BOM SMC_DEBUG_ YES, XOP

K21_DEBUG PVT

DEVEL_BOM BKLT: PRCD, BVO\: PRCD, SMC_DEBUG_YES, XDP, VREFNRGN_NOT

K21_DEBUG PROD

BKLT: PROD, BVON: PRCD, SMC_DEBUG_YES, XDP, VREFNRGN_NOT, LPGPLUS, VCCI Of SNS_PRCD, Al RPORTI SNS_PROD, HODI SNS_PRCD, LCDBKLTI SNS_PROD

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_CFQO: 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_CFGS: 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 NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550550 1 1 G, EEPROM SERI AL, SPI | 1KxB, 1. 8Y, M.PB, LF w3690 CRITI CAL T29ROM BLANK
34170352 1 1C. T29- ROM K21 3690 CRITI CAL T29ROM PROG
33753997 1 1 MU, 328, LPC1112A, 16KB/ 2KB, HVGFN25 9330 CRITI CAL T29MOU: BLANK
34170353 1 1G, T29- MoU, K21 w330 CRITI CAL T29M0U: PROG
33850895 1 1 G, SN, RENESAS, HBS/ 2117RP, WM TLP, HF w900 CRITI CAL SVE_BLANK
34170348 1 1C Svo K21 w900 CRITI CAL SVE_PROG
33550809 1 64 NBIT 5P SERAL CUAL 110 FLASH Macroni x Us100 CRITI CAL 'BOOTROM BLANK
33550803 1 64 VBT ST SERIAL DUAL 1/0 FLASH Numonyx 16100 CRITI CAL 'BOOTROM BLANK
34170349 1 ICEFI ROV K21 K78 Us100 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
37150679 37150652 AL NP alt to NP
13850679 13850678 AL Murat af Samsung to Taiyo
13850671 13850673 AL Taiyo alt to Mrata
33754092 33754100 AL EARLY 1.5GZ CPU SAVPLES
33754093 33754101 AL EARLY 1.4GZ CPU SAVPLES
35353312 35353055 AL NP alt to Pericom
37650790 37650028 AL T alt to Fairchild
12850333 12850294 AL sanyo alt for Sanyo/ Frederi ck
15251462 15251295 AL Toko alt for NEC i nduct or
10450035 10450011 AL Panasonic alt to Cyntec
15251085 15251307 AL Toko alt for Cyntec
514-0744 998- 3941 AL Cld 39400 alt to New 39400
37650874 37650895 AL FDMD0202S al t to RIKO3EODNS
13850703 13850648 AL Mirata alt to Taiyo Yuden
13850684 13850660 AL Mirata alt to Taiyo Yuden
33850721 33850023 AL SMBC USX2061 alt to USB25138
15251493 15251300 AL Coileraft alt to Mrata

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33754121 1 SNB, QAYS, GS, J1, 1.8, 17W 2+2, 1. 20, 4M BGA U1000 CRITI CAL CPU: 1. 8GHZ
33754119 1 SNB, QAYM Q8, J1, 1. 7, 17W 2+2, 1. 20, 3M BGA U1000 CRI TI CAL CPU: 1. 7GHZ
33754101 1 SNB, QAML, @8, J1, 1. 6, 17W 2+2, 1. 1, 4M BGA U1000 CRI TI CAL CPU: 1. 6GHZ
33784100 1 SNB, QAMR, @B, 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, G5, J1, 1. 3, 17W 2+2, 1. 05, 3M BGA U1000 CRI TI CAL CPU: 1. 3GHZ
33754080 1 COUGAR POINT, SLHAG, PRQ BDB2GS67 u1800 CRI TI CAL PCH B2
33754091 1 COUGAR POl NT, B3, SLJ4K, PRQ BDB2QS67 u1800 CRI TI CAL PCH B3
33850976 1 1C, T29 Eagle Ridge, 192 FCBGA 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
33350586 4 | C, SDRAM 2GBI T, DDR3- 1333, 78P FBGA, B- DI E, HYNI X U3200, U3210, U3220, U3230 CRI TI CAL DRAM_TYPE: HYNI X_4GB
33350587 4 1'C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG U3000, U3010, U3020, U3030 CRITI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FGBA, G- DI E, SAVEUNG U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FGBA, D- DI E, SAVBUNG U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350590 4 1/C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, VG8A- D, M CRON 12900, U2910, U2920, U2930 ORI TI CAL DRAM_TYPE: M CRON_2GB
33350590 4 1'C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, VG8A- D, M CRON U3000, U3010, U3020, U3030 ORI TI CAL DRAM_TYPE: M CRON_2GB
33350590 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
35352929 1 1C, 1 SL6259, BATCHARGER, 3% 4XAMV QFN28. u7000 CRITI CAL

PD Modul e Parts
806- 2333 1 K21, T29 Fence T29FENCE CRITI CAL
806- 2356 1 K21, T29 Can T29CAN CRITI CAL NOSTUFF
806- 2347 1 K21, T29 Filter Can T29FI LTERCAN CRI TI CAL
806- 2376 1 K78, nDP Can MDPCAN ORI TI CAL
806- 2377 1 K78, nDP Spring MDPSPRI NG ORI TI CAL NOSTUFF
DRAM CFG CHART
'VENDOR CFG 1 CFG 0
HYNI X o o
SAMBUNG
1 o
M CRON o 1
ELPI DA 1 1
sI ZE CFG 2 D E REV CFG 3 BOM Confi gurati on
= ° ‘ ° Cfs Appl e Inc.
4GB B 1 @
! NOTI CE OF PROPRI ETARY PROPERTY:
THE

THE_| NEFORMATI ON_CONTAI NED HEREIN | S
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 | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED

192/ g e,

051- 8870

3.13.0
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00000000000000

0000000

000000000000000000000000000

000000

0000000000000000000000000

NC EDPTXP<0, . 3> e — TP EDP TX P<0..3> .
J4001: AirPort / BT Connector . NG EDP TXh<0. 3> e — TP EDP TX N<0..3>
: : . “MARE._ BASE=TRUE = °
e J5600: Fan Connect or J5715: KB BKLT CONNECTOR = !
- " FUNC_TEST FUNC_TEST NERE e e — TP EDP AUX P
IRE PP WAN F ar Need 5 TPs =PP5V_SO_FAN - — =TROE -
e WElL EVENT L ( ) [ — IRE 78 ED—=E KEDLED FB a NC_EDP_AUXN e — TP EDP AUX N
a7 =t IRE EAN_RT_TACH w® . KBDLED ANCDE - VAKE_BASE-TRUE =
IRUE PCE AP R2D N 37 70 fa— IRE FAN RT PWMV w D NC CPU THERMDA TRE —_ TP CPU THERMDA
RE PCIE AP R2D P w70 (Need to add 1 — (Need to add 2 GND TP) VAKE. BASE=TRUE =
e o af GN\D
IR PCI E_CLK100M AP_N 16 37 70 ) '\NfKECEPAl;E_TTﬁENDC raE — TP CPU THERMDC
IRUE PCl E CLK100M AP P 16 37 70 J5700: | PD Fl ex Connector NC _CPU RSVD<30. . 45> 1mE — TP CPU RSVD<30..45>
IRE USB BT P . one TS NAKE. BASE=TRUE = D
TRE. USB BT N 24 37 60 > e PP3V3 TPAD COMN » '\NfKE?EPAléEESR\J/ER& . 27> e — TP CPU RSVD<8..27>
IRE PO E AP D2R P 16 37 70 [ TRE PP5V_TPAD FILT w0
e PO E_AP_D2R N 16 a7 70 =PP3V42
s IRE =PP3V42_G3H TPAD e e N
IRE PCIE WAKE L 13 = RE USB TPAD CONN P o NC PEG ROD CP<iS5.. 4> — =PEG ReD C P<i5..4> .
TRUE 2§ gfi;occo’\‘r L a7 s TRUE USB TPAD CONN N 40 74 rh\IAEKEPBEAEEFg& CN<15. . 4> e —  =PEG R2D C N<15. . 4> .
TRUE - =12C TPAD SDA —BAeE -
A =t IRE 4a a0 e _
e =PP3V3 S3 BT s o me I 2C TPAD SOL e D FEG DoRP<lS. . 42 = =PEG DR P15 4> .
(Need to add 8 GND TPs) [ TRE. SMC_ONOFE L a1 a2 a9 _NC_PEG D2RN<15. . 4> " — =PEG D2R N<15. . 4> o
) D> me SMC LID 640 a1 42 4 MREBASETIRE -
J4501: SATA SSD Connect or D TRE SMC TPAD RST L 42 a9
FUNC_TEST = IRE SMC PME S4 WAKE L a1 a2 a0
TRE PP3V3 SO HDD R s (Need 5 TPs) (Need to add 5 GND TPs)
IRE SATA HDD D2R C P a8 69 J6900: DC-In Connector
IRE SATA HDD D2R C N 2 60 Fne TEST )
e SATA HOD RPD N 58 o0 [ T =PP18V5 DCI N CONN 75 (Need 6 TPs)
TRUE SATAH$D R2D P a8 69 [ TRE. =PP5V S3 LI O CONN 752 NO TEST I\Iet S 1P PCLE CLKI00M PEAN — e NC POl E_CLKI0OM PE4N
TE! 38 (Need to add 5 GND TPs) - TP_PCI E_CLK100M PE4P g e NC PCIE_CLK100M PE4P
TRE SMC_HDD TEMP_CTL COWN 2 16 _TP_PGLE_QLK100M PESN e NC PG E_CLK100M PESN
(Need to add 6 GND TPs) J6903: Speaker Connector 16 TP POLE CLKIOOM PESE — e NC POIE CLKI0OM PESP
FUNG_TEST 16 _TP_POIE_CLK100M PESN — e NC PCIE_OLK100M PESN
J4700: LI O Connector [ e SPKRAVP R P OUT o s e 10 _TP_PCIE CLK10OM PEGP VR BRETRE \C POLE LK100M PEGE
FUNC_TEST IRE SPKRAMP_R_N_OUT 16 TP POLE CLKI00M PE/N — e NC POE OLK100
Tae =PP3V42 G3H ONEW RE e = TNeed to add 3 GND TPs) ooz e ro.Test e eTRE E-CLILO0M PR/
i 17 TP CRT 1G BLUE e NG T LG BLUE 16 _TP_POLE CLKIOOM PE7P — mF NC POIE_CLKL0OM PE7P
IRE =PP3V3 SO AUDI O 7 40 (Need 2 TPs) — e e e TP _Psoc P13 e BASE-TRE NC psoC P13
e —PP3V3R1V5_SO_AUDI O . R — =i NC ORT LG GrEeN e BT
70 J6950: Battery Connector 17 _TP_CRT G RED M BASeTRE NC R 1 G RED 16 TP SATA B D2RN e NC SATA B DPRN
TRE 2;\(2 (BJ\CEX\I RE 20 a1 FUNG TEST e BASE-TRE 16 __TP SATA B D2RP Pt NC SATA B D2RP
IRUE e \COK 40 41 42 [ IRUE PPVBAT G3H CONN 52 53 (Need 4 TPs) 17 TP CRT 16 bOC ALK o NG CHT 16 DBC LK 16 __TP_SATA B R2D ON T TR NC SATA B R2D ON C
e ;% PVR_EN %9 40 02 > me —SMBUS BATT scL g 1 1P CRT 16 poc paTA — WESSETRE 6 oo para 1 _TESATABRDCP = e Ne saTA B R2D CP
TRE a2 LID 6 40 41 42 49 fa— IRE =SMBUS BATT SDA a5 T e msETRE 1o 1P SATA D DN = NG SATAD D2RN
e :: 22 t: g = o [ — TRUE SYS DETECT L 52 17 _TP_CRT 1 G HSYNC — e NC CRT |G HSYNC A SAA L L e INC SATA D D2RP.
e e K;i& @0 42 (Need to add 4 GND TPs near 1+ TP crr 16 e = e e o Lo e 15 TP SATA D F2D O L seTRE Ne SATA D reD o
IRUE deper s 40 44 36950 and 1 for shield) = WAKE_BASE-TRUE 16 __TP_SATA D R2D CP fme e NC SATA D R2D CP
IRE = DA VAKE AT
e AUD | PHS SW TCH EN o 1E LVES 16 OTRL Gk = NG LVDS 16 CTRL Gk o e = HCSATAE D2
19 40 J9000: Internal DP Connector TP LVDS 1 G CTRL DATA — UKESNSETRE | vos 16 CTRL DATA SR Al i mE NC SATA E D2RP
TRUE AUD | P_PERI PHERAL DET 18 40 FUNC_TEST TP POH LVDS VBG —_ INEmsETRE e PO VDS vEG 16 __TP_SATA E R2D ON IPiE BAsETRE NC SATA E R2D ON
TRE AUD | 2C INT L 18 a0 [ e PPVOUT SW LCDBKLT I (Need 2 TPs) = WE_BASE-TRE 16 __TP SATA E RD CP g o NC SATA E ReD CP
TRUE AUD GPI O 3 w0 51 = IRE PP3V3 SW LCD - (Need 2 TPs) 16 __TP_SATA F DZRN e NC_SATA E_D2RN
IRUE SPKRAMP | NR N 40 51 74 TRE | 2C TCON SDA R - 16 _TP_HDA SDI NI NC HDA_SDI N1 16 TP SATA F D2RP — e NC SATA F_D2RP
IRUE SPKRAMP_I NR P 40 51 74 :}C . | 2C TN SOL_R - 16 _TP_HDA SDI N2 NC HDA SDI N2 16 __TP_SATA F RPD ON M aseTRE NC SATA F R2D ON
IRE USB EXTD N 24 40 69 TaE LED RETURN 6 . 16 _TP_HDA SDINS NC HDA SDI NG 16 __TP_SATA F_RD CP Ppaatie NC SATA F_R2D CP. —
IRE USB EXTD P 24 40 60 :D e LED RETURN 5 o VAKE PRS-
IRE USB CAVERA N -
IRE USB CANERA P js :0 . e tEg RO S o e IBPQ_PMEL NC PO PVE L
g - 8 40 69 [— IRUE RETURN 3 63 66 18 _TP_PCl_CLK33M OUT3 NC PO CLK33M QUT3
DOU 16 40 70 s RE LED RETURN 2 o o6 TP e TP18 — NC PoH TP18
e T 000 10 == LED RETURN 1 o oo pp— = e pp—
IRE HDA SO 16 40 70 s IRE DP | NT_HPD CONN o . [ o i E—— —fﬂ&ﬂ&’w TM p—
IRUE. = - ~ a
mE HDA RST L s = G g : m oot oP o © S —— = NC CLINC DATA — =R NC PCH TP1S
HDA SYNC . o—== AUX CH C P 53 70 16 TP Ll N RESET L IR BAETRE e TP per TP14 — e e por Tp1e
e 16 40 70 s IRE DP_INT_ M._F_P<0> o 70 = W BRTRE TP _Pon TP13 i) NC PCH TP13
(Need to add 5 GND TPs) D IRUE DP_INT_M_F_N<O> 02 70 16 _TP_PCIE_CLKI0OM PEBN — e NC POl E_CLK100M PEBN TP_PCH TP12 e NC_PCH TP12
[ — IRUE DP_ INT M F P<1> 63 70 16 _TIP_PCIE_CLK10OM PEBP e sETRE NC PClE CLK100M PEEP. —— WAKE_BASETRE
. = eTE
J4800: SD Card Connect or [ TRUE DP INT M._F N<1> o 10 IP_PCH TPI1O B e NG POH TP10
FUNC_TEST (Need to add 5 GND TPs) TP _PCH TP9 — 1o NC_POH TPY B
IRE PP3V3 SW SD PVR a - — e mETRE
P_PCH TP8 _— NC PCH TP8
IRE SD CLK . Ep—— ke S
R SD avD - M sc Vol tages & Control Signals > e XDP PCH AP PWR EN P ke mreeTroe y——
e SD D<7..0> - P = e XDP_PCH USB_HUB SOFT_RST L 23 TP_PCH TPS —_ *ﬁ&g’:::: NC_PCH TPS
IRE SD CD L . - e PPBUS G3H e =52 1mE XDP_PCH_SDCONN_STATE RST L 23 TP_PCH TP4 = __ NC PCH TP4
TRUE SD we a3 [ IRE PPVI N SW T29BST . > ToE XDP_PCH ENET_PVR EN 23 TP PCH TP3 TR NC PCH TP3
(Need to add 2 GND TPs) [ IRE PPBUS S5 HS COMPUTI NG | SNS ; = 1me XDP_PCH SDCONN DET L 23 TP PCH TP2 —_ Wngm NC PaH TP2
1mE XDP_PCH _S5_PVRGD —_ ~PRSETRE
) e IRE PPDCI N_G3H . = 2 TP _Por TPL — NC PaH TPL
J5100: LPC+SPI Connect or [ TRE PP3V42 G3H , = e XDP_PCH_PVRBTN L 2 —  WEFSETRE
FUNC_TEST = IRE PPVRTC G3H . = 1mE XDP_PCH | SOLATE CPU MEM L 23 C—== PCH VSS NCTF<1> 70 CD—== Don s pOTEI: 7
TRE =PP3V3_S5_LPCPLUS 7 as = RE PP5V_S5 N [ e XOP_FW CLKREQ L s oOH VSS. NCTE<25 o == PCH VSS NCTF<17> 70
TRE =PP5V SO LPCPLUS 73 P R PP5V_SUS . = e XOP AP OLKREQ L 2 [ED e FoH vss nrecs> 70 [(ED—=e——BCH ¥SS NCTE<192 o0
TRUE LPC AD<3..0> 16 41 43 70 = TRE PP3V3 S5 7 mE XDP_PCH_AUD I PHS_SW TCH EN 23 [ED—== PCH VSS NCTF<19> 6 70
RE SPI_ALT NOSI 1 — =E PP3V3_SUS ; == POH VSS NCTF<0> o == PCH VSS NCTF<21> o _—
IRE SPI_ALT M SO 4 [ R PP3V3 S3 ; == POH VSS NCTE<11> 0 CD—== POt vSS NCTP<252 7o
IRE LPC FRAME L 16 41 43 70 = R PP1V8 SO ; CD>—== PCH VSS NCTF<12> 70 CD—=e Don von NOTEeor: 7o
IRUE PM CLKRUN L IRE. PCH_VSS NCTF<29>
e —rT e e — o T .. s = -
mE LPCPLUS RESET_L TRE 768 17 TP_SDVO TvaLKI B (g sETRE NC SDVO TVaLKI NP
25 43 P IRE PP1V5_S3RS0 e VK AT
IRUE. SMC_TDO a1 42 43 [ TR PP1V5 SO , 17 TP_SDVO STALLN [ — NC_SDVO STALLN
IR SMC TRST L a1 a3 TR PP1VO5 SO 3 17 IB_SDVO STALLP g ST NG SDVO STALLP 8 R = LVDS 1G B CLKN
IRE SMC VDL a1 as = R PPVTTDDR_S3 ; b e o o VAKE BASESTRUS . . TP LVDS 1G B GLKP Lvos 1G B ake
— IRE DVO | NTIN. —_—
IRUE SMC TX L 30 41 42 43 Py e PPOV75 SO DDRVIT. 3 N e TP LVDS I G BKL PVWI — LVDS |G BKL PWM
IRE LPC CLK33M LPCPLUS == NG SOVO | NTP
25 43 70 [y IRE PPVCCSA SO_CPU . e e TRE
TRUE SPI ROM USE_M.B 19 43 50 = TRUE PP1V05 SUS , SMC BS ALRT L SRS NC SMC BS ALRT L
IRUE. SPI_ALT CLK a3 f TR PP15V T29 B 23 _TP_XDP_PCH OBSFN A<O.. 1> TmE NC TP XDP PCH OBSFN A<O. . 1> A
IRUE. SPI_ALT CS L a3 = TRE PP3V3 T29 . 23 _TP_XDP_PCH OBSFN B<O.. 1> MRKE BASESTRUE |\ TP XDP_PCH CBSFN B<0.. 1> SYNC_MASTER=( K99 _M_B) SYNC _DATE=( 02/ 16/ 2010)
TRE. LPC SERI RQ 16 a1 a3 PP1V/ o 23 _TP_XDPPCH HOOK2 e NC TP XDPPY
= TRUE 05_T29 736 TRE CH_HOOK2 -
e LPC_PYWROWN L R e G— PE1VOS S0 POH VaCADRLL ! S —— IR L oo Functional Test / No Test
IRUE SMC_TDI a1 a2 43 RE PPVCORE _SO_CPU S 23 _TP_XDP_PCH CBSEN D<0..1> MAKE BASESTRE |\ 15 y0p PCH CBSEN D<O. . 1>, D= e i
TRUE. SMC TCK a1 42 43 = IRUE. PPVCORE _SO_AXG 7 23 _TP_XDP PCH HOCK4 fme o " NC TP XDP_PCH HOOKA Appl e I nc 051_ 8870
e SMC RESET L s s P e PP1V5_S3 CPU VOCDO , 23 B KO8 PO HOXC T 8 ’ 13.0
TRE SMC_NM w4 PPV s e e . )
mE SMC RX L 59 a1 a2 4 g e Pplvgssosocgzuv\écpu ! Ry — = R —— NOTI CE OF PROPRI ETARY PRCPERTY:
5 - :
e LPCPLUS GPIO 104 E>—= (Need 5 ! 16 _TE PCH G CB5 CLKOUTFLEXL Img o NC POH GPIOSS QLKQUTELEXI THE_| NERVATI ON_CONTAINED HEREI N | S THE
Need to add 27 GND TPs) TP PCH Pl 066 OLKOUTELEX T VAKE BASETRUE PROPRI ETARY ERTY_OF APPLE COVPUTER, | NC.
(Need to add 6 GND TPs) e = NG PCH P 006 QKQUIRLEE THE POSESSOR AGREES TO THE FOLLOW NG
16 _TP_PCH GPI 067 CLKOUTFLEX3 — Tar NC PCH GPI 067 CLKOUTFLEX3 | TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 7 (F 109
T MAKE_BASE=TRUE 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 6 O 75
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"G3Hot" (Al ways-Present) Rails 3.3V Rails 1.8V/1.5V/1.2V/1.05V Rails
52 _=PPBUS G3H — PPBUS G3H 652 ss =PP3V3 S5 REG = PP3V3 S5 - 674 :
- M N-REGKW DTHE0. 95 n M N-RECKW BTHEO. 3 MA MK BASE-TRUE T29 Rails (off when no cabl e)

VOLTAGE=12. 8V — =PP3V3 S5 XDP 23
MAKE_BASE=TRUE — =PP1V8 SO REG PP1V8 SO

— =PPBUS SO LCDBKLT o — P3V3SOFET o 0 PY— TN LTNE W DT & W ° 36 s _=PP15V_T29 REG = PP15V_T29 .

—  =PPBUS SO VSENSE . = P3V3S3FET o i pyriyc LA

— =PPVIN SW T29BST s 36 CPU VCCDDR 2 =PP1V8 SO CPU VOCPLL 1

36 6 _PPVIN_SW T29BST P — =PPVIN _S5_HS COMPUTI NG | SNS_R 1 LCD &3 .
VOLTAGE=: 8 =
TAGE=12. 8V =PPVI N S5 P5VP3V3 55 PCH 17 19 =PP1V8_S0_PCH VCC DFTERM 18 20 22
PCHPWRGD

as =PPVI N S5 HS COVPUTI NG | SNS

PPBUS S5 HS COVPUTI NG | SNS

52 s _=PP18V5 DCI N _CONN

s, _=PP3V42 G3H REG

=PP3V3_S5_SNMCBATLOW.

=PP3V3 S5 VMON

=PP3V3 S5 PWRCTL

=PP3V3 S5 PCH VCC SPI

=PP3V3_S5_ P3V3SUSFET

=PP3V3 S5 TPAD

=PP3V3 S4 DPAPVRSW

56

=PPDDR _S3 REG

=PP1V8 SO P1V0O5S0LDO

=PP1V8R1V5 SO PCH VCCVRM

=PPVDDI O SO SBCLK

=PP1V8 SO P1V5S0

PP1V5 S3

M N_LI NE_W DTH=0. 8 MM

MENMRESET

MEM A

MEM B

3 _=PP3V3_T29 FET —

=PPVDDI O T29 OLK

=PP3V3 T29 RTR

34 35 36

=PP3V3 T29 PCH GPI O

16 19

3 _=PP1V05_T29_FET —

PP1V05 T29

=PP1V05 T29 RTR

= ™ N_LINE_W DTH-0.6 WV =PP3V3 54 SMC 42 P1V5S3RS0_FET o
M N_NECK_W DTH=0. 25 MV
mgﬂ&:gfv DDRREG LDO 56
=PPDCI N_S5_CHGR 53 1V05 SO LDO
=| =PP1V5 S3RSO FET PP1V5 S3RS0
=PPDCI N S5 VSENSE s o MR WOT=0 & °
= M N_NECK_W DTH-0. 2 WM
o1 _=PP3V3 SUS FET — PP3V3 SUS 6 VOLTAGE=L SV

PP3V42 G3H

25 _=PPVRTC G3 OUT

=PP3V3 S5 LPCPLUS

=PP3V3_S5_SMC

=PP3V42 G3H CHGR

——

=PP3Vv42 G3H PWRCTL

=PP3V42 G3H SMBUS SMC BSA
=PP3V42 G3H SMCUSBMUX

=PP3V42 G3H TPAD

——

=PPVI N S5 SMCVREF

=PPVBAT G3 SYSCLK

=PP3Vv42 G3H ONEW RE

PPVRTC G3H

M N_LINE_W DTH=0. 2 MM

N_NECK_W DTH=0. 2 MM

61 _=PP3V3 S3 FET

N LT NE_W DTF=0. 50NV VOLTAGE=3. 3V

™M
M N_NECK_W DTH=0. 20MVM  MAKE_BASE=TRUE

=PP3V3 SUS PCH VCCSUS USB

=PP3V3 SUS PCH VCCSUS GPI O

=PP PCH_\(
=PP3V3 SUS GPI O

=PP3V3 SUS PCH

=PP3V3 SUS PWRCTL

=PP3V3 SUS P1VO5SUSLDO

=PP3V3 SUS SMC

PP3V3 S3

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

=PP3V3 S3 BT

=PP3V3_S3_CARDREADER

=PP3V3 S3 MEMRESET

——
— =PP3V3 S3 SMBUS SMC A S3

=PP3V3 S3 SMBUS SMC MGMI

20 22

20 22

20

16 17 18 19

60

31

=PP1V5 SO0 REG

MAKE_BASE=TRUE

=PP1V5 S3 CPU VCCDDR

=PP1V5_S3RS0_VMON

PP1V5 SO

=PPVTT S3 DDR BUF

=PP3V3R1V5 S0 AUDI O

=PP3V3R1V5 SO0 PCH VCCSUSHDA

=PPVTT SO DDR LDO

10 12 15 26

58

s0 _=PP1V05_S0_1 DO —

PP1V05 SO _PCH VCCADPLL
MV

=PP1V05 S0 PCH VCCADPLL

Chi pset " VCor

=PPVCORE SO CPU REG

e" Rails

PPVCORE SO CPU

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

=PPVCORE SO CPU

912 14

=PPVCORE S0_AXG REG

=PPCPUVCORE SO VSENSE

as

PPVOORE_SO_AXG

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

MAKE_BASE=TRUE

MAKE_BASE=TRUE HUB 8 24 M N NEGK W DTH=0. 17 mm — =PPVOORE SO CPU VCCAXG 91215
—_  —PPVRTC G3 PCH 16 17 20 USB_RESET 24 MAKE_BASE=TRUE — =PPGFXVCORE SO_VSENSE a5
VREFNMRGN 31 =PPOV75 SO _MEM VIT A 32 —_—
WLAN a7 =PPOV75 SO _MEM VIT B 32
WLANI SNS 46 =PPVTT SO VTTCLAMP 26
BVON | SNS W 15 12 _=PP1V5 S3 CPU VCCDQ — PPLVS S3_CPU VOCDO .
= M N_LTNE_W DT
M N_NECK_W DTH=0.2 MV
5V Rail s LCH GO e s+ _=PPVCCSA SO _REG PPVCCSA _SO_CPU s VOLTAGEST. 5V
b5V S5 1V5S3| SNS 1 MNLE WDTH=D. o 1 MAKE_BASE=TRUE
=PP5V_S5 LDO — P .| i
= = — M N_LINE_WDTF-0.5 WM ° DBGLEDS 52 VOLTAGE=0. 9V

61

55

61

=PP5V_SUS FET

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

PP5V_SUS

=PP5V_S3 REG

M N_LT NE_W DTH=0. 50NM
M N_NECK_W DTH=0. 20MM
VOLTAGE=3. 3V
MAKE_BASE=TRUE

=PP5V_SUS PCH

PP5V_S3

=PP5V_S0_FET

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

=PP5V_S3 AUDI O AMP

=PP5V_S3_DDRREG

=PP5V_S3 MEMRESET

=PP5V_S3_PSVSOFET

=PP5V_S3 RTUSB

=PP5V_S3 LI O CONN

PP5V_SO

M N_LINE_ W DTH=0. 4 MVI
M N_NECK_W DTH=0. 2 MvI
VOLTAGE=5V.
MAKE_BASE=TRUE
=PP5V_SO BKL

=PP5V_S0_CPUI WP

=PP5V_S0 CPUVCCI OS0

=PP5V_S0 FAN

=PP5V_SO_1 PCPI LS

=PP5V_SO VCCSA

=PP5V_S0 PCH

=PP5V_S0_VNMON

=PP5V_S0_KBDLED

=PP3Vv3 SO BKL VDDI O

=PP3V3_S0_HS COVPUTI NG | SNS

=PP3V3 SO CPUTHNMSBNS

P AV EL
P3V3 SO _DP DDC

=PP3V3 SO0 FAN

=PP3V3 SO P3V3T29FET

=PP3V3_S0_P1V8S0

=PP3V3 S0 PCH

=PP3V3 SO0 PCH GPI O

=PP3V3 SO PCH VCC3 3 CLK

=PP3V3_S0_PCH VCC3_3_GPI O

=PP3V3 SO PCH VCC3 3 HVCMOS

=PP3V3 SO PCH VCC3 3 PCl

=PP3V3_S0_PCH VCC3 3 SATA

=PP3V3 SO PCH VCCADAC

=PP3V3 SO PCH STRAPS

=PP3V3 SO PWRCTL

=PP3V3 SO RSTBUF

=PP3V3 SO SB PM

=PP3V3 SO SMBUS PCH

=PP3V3 SO SMBUS SMC 0 SO

=PP3V3_S0_SMBUS SMC B SO

=PP3V3 SO _SMC

=PP3V3_S0_HDD

=PP3V3 SO P1V5S0

=PP3V3 SO T29PWRCTL

=PP3V3 SO DPSDRVA

=PP3V3 SO P1V05S0LDO

16 17 19

59

=PPCPUCCI O SO_REG

PP1V0O5_S0

? mA

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

PCH VCCl O PLLPCI E

CPU VCCl O

PCH

PCH VCCl O

PCH VCCI O PCI E

PCH VCCI O SATA

PCH VCCASW

PCH VCCl O USB

=PP1V05_S0_PCH VCC CORE

=PP1V05 VMON

=PP1V05 PCH VCCl O CLK

=PPVCCI O SO_CPUI MVP

PCH VCCDI FECLK

PCH VCCSSC

PCH V_PRCC | O

PCH VCCI O PLLUSB

PCH VCC DM

3181818188

PCH VCCI O PLLFDI

SO0 _PCH VCCDM _FDI

=PPVCCI O SO_XDP

— =PPVCCI O SO SMC

=PP1V05 SO P1VO5T29FET

14 12

12 15

20

910 12 14

16 22

20 22

17

16 20 22

20 22

20 22

20 22

=PP1V05_S0_CPU_VCCPQE —

PP1V0O5_S0_CPU VCCPQE

_— TAGE=1.
MAKE_BASE=T!
— =PP5V S5 P1V5DDRFET 61 61 _=PP3V3 SO FET — PP3V3 SO 6 74 60 _=PP1V05 SUS LDO Mipix‘oEswiruks;D — 6
— — 5 MM VOLTAGE=3. 3V .| - - —
— =PP5V S5 P5SVSUSFET o M NCREGOW BTH-0. S0V MAKE. BASE-TRUE MNRESWBTES 2 W 1412 _=PP1V8 SO CPU VOCPLL R = EPLVE S0_CPU VOCPLL R s
=PP5V_S5_TPAD P =PP3V3 SO _CPUVCCI O SNS s MAKE_ BASE=TRUE MN RECKWETH-0 2 M
- =PP3V3 SO AUDI O 6 a0 — =PP1V05 SUS PCH JTAG 23 MAKE_BASH

ISYNC MASTER=K91 M.B
TTILE

SYNC _DATE=05/ 15/ 2010
—

— w0 .
— =PP3V3 SO | WPISNS s Power Al i ases
=PP3V3 SO XDP . TR
=PP3V3_S0_T2912C a Appl e Inc. 051- 8870
=PP3V3 SO BKLTI SNS as ® M
=PP3V3 SO SYSCLKGEN 2 3.13.0
NOTI CE OF PROPRI ETARY PROPERTY:
PRI ETARY | PP e N RRPE R OVPOTER. | NG
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I'V ALL RI GHTS RESERVED 7 G: 75

8 7 6 5 4 3 2 1



http://laptopblue.vn/

3

1

U si gnal s _=PEG R2D C P<3..0> sz _— PEG R2D C P<3..0> — PCIE T29 R2D C P<3..0> w70
U signals » _=PEG R2D C N<3..0> 67— PEG R2D C N<3..0> — MWWEBASETRE PG E 729 R2D C N<3.. 0> w70
=PEG D2R P<3..0> ez _— PEG D2R P<3..0> — WEBSETREpg E 729 D2R P<3..0> 3 70
M/TT_EN — =DDRVTT EN ° = = =
Pl at ed Board Sl ot = m".gmsggu — 2656 s _=PEG D2R N<3..0> o7 _— PEG D2R N<3..0> — WEBASETREpg E T29 D2R N<3..0> 2 70
= = AKE BASESTRUE
7064 _ DP EXTA M. _C P<3..0> 6 — DP IG M P<3..0> — TP DPI1GB MP<3..0> -
NAKE_BASE=TRUE = =
SL0900 70 6a __DP_EXTA M. C N<3..0> s _— DP |G M._N<3..0> — TP DPIGB MN<3..0> - Ppavs SO P T29 DP Ports
VAKE BASESTIROE - - o7 17 _TP_DP_1G C HPD — DP_T29SNKO_HPD as
70 64 DP_EXTA AUXCH C P 69 — DP 1G AUX CH P — DP1GB AUX P 17
Sz 96, 0-2. 9% VAKE BASESTIRUE - - 1 1 1 1 TP _DP IG C MP<3..0> DP_T29SNKO_M._C P<3..0>
L DP EXTA AUX N — DP IG AUX CH N — DPIGB AUX N R0920"| R0921"| R0922"| R0923 7 - - 3 72
= 7o os DB EXTA AUXCH © —— GAlx o = RAY R 2.2K 2.2K 2.2K 2.2K ;7 _TP DP 1G C MN<3..0> DP_T29SNKO M. C N<3..0> e 1
11200 11200 11200 11200 17 _TP_DP IG C AUXP DP_T29SNKO AUXCH C P 372
M M- M- M
. . TP DP_1G C AUXN DP_T29SNKO_AUXCH C N
CPU Heat Sink Mounting Bosses POl E EXCARD D2R N NC POl E EXCARD D2RN o2 o2 o2 ®e v o
1
16 PCl E_ EXCARD D2R P NC PCl E EXCARD D2RP 17 TP DP 1G C CIRL CLK — DP 1G C OTRL CLK
70913 70910 1 __PCIE EXCARD R2D C N NC POl E_EXCARD R2D CN ., TP DP |G C CTRL DATA — WAKEBASETREDp | G ¢ ¢TRL DATA v IEDPIGD D = e 2L G DD
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 8H SM 16 __PCIE EXCARD R2D C P . NC PCl E EXCARD R2D CP - TP DP IG D CIRL CLK — MEBASETREp |G D CTRL OLK 1
®)= —HO 70 16 _PCLE_CLK100M EXCARD_N — MEEBASETRE  \c PO E_OLKI0OM EXCARDN .- _TP_DP_IG D _CTRL_DATA — MKEBASSTREpRS |G D CTRL_DATA R0909
70 10 __PCLE_CLK100M EXCARD P — MKEBASETRE  \C pQ E GLKI0OM EXCARDP — VAKE_BASE-TRUE 100K
——  MAKE_BASE=TRUE 1/ 20W
=PP3V3 DP_DDC
Z0911 20912 70 16 __PEG CLK100M P — NC PEG CLK100MP . =4 012
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 8H SM 70 16 __PEG CLK100M N — WEBASETRE  NC PEG CLKIO0OMN
: ] @ = TARE_BASESTRGE R0924'| R0925"
2. 2K 2. 2K : =
4x 860- 1327 l o VEM A GLK P<is o TP NEM A CLKP<1> o T LVDS Al i ases
= 68 11 MEM A CLK N<1> ——  MAKEBASESTRE TP _MEM A CLKN<1> 201, 2015 s TP LVDS |G B CLKP — LVDS IGB CLK P 0
o 11 MVEM A CKE<1> —  WKE BASESTRE NC MEM A CKE<1> MAKE_BASE=TRUE -
— = DP_EXTA DDC CLK — DP 1G B DDC K TP LVDS |G B CLKN — LVDS IG B CLK N
65 11 MEM A CS L<1> = MAKE_BASESTRUE NC MEM A CS L<1> ! TRKE BASE=TRE = o ® WAKE BASE=TRE = °°
8 11 MEM A QDT<1> — MWNEBASETRE NC MEM A QDT<1> o1 _DP_EXTA DDC DATA — DP IG B DDC DATA 1 NC LVDS |G B DATAP<0..3> — LVDS |G B DATA P<0..3> oo
——AKE_BASESTRUE VAKE_BASESTRUE = VAKE BASE-TRUE NoTESToTRE —
Fan Boss X21 Boss SSD Boss o8 1 MEM B CLK Pel> e ASETRE TP MEM B QLKP<1> 64 _DP_EXTA HPD DP |G B HPD 2 NC LVDS |G B DATAN<O..3> — LVDS | G B DATA N<O..3> oo
20905 20914 20915 o8 11 VEM B_CLK N<1> — — TP_MVEM B CLKN<1> FAKE BASESTRUE TAKE BASE-TRUE g e———
——  WAKE BASESTRUE . >
STDOFF- 4, 50DL. 8H SM STDOFF- 4, 50D1. 9H SM STDOFF- 4, 50DL. 9H SM o MM B CKLzl> = - NG MEM B CKE<L> R0908 NC LVDS |G A DATAP<3> —LVDS |G A DATA P<3> o0
MEM B CS L<1> VAKE_BASESTRE NC MEM B CS L<1> 100K NAKE_BASE-TRUE NO_TEST=TRUE
o 11 p—
—_— = NC LVDS | G A DATAN<3> — LVDS |G A DATA N<3>
: : : o8 11 MVEM B QDT<1> — WESeETRE NC NEM B ODT<1> 120w VAKE BASE=TRUE NoTESTTTRE  — o
860- 1327 860- 1327 860- 1327 68 11 MEM A A<15> ——  MAKE_BASESTRE TP_MEM A A<15> 2015 R CAL 66 _LCD BKLT PWM — LVDS |G BKL PWM 17
= - = - = - -_— MAKE_BASE=TRUE MAKE_BASE=TRUE -
- - - M B A<1! — — TP M B A<l -
o MM Asis X W= L RO910 = ko i "
0. 5% s _LCD BKLT EN — LVDS 1G BKL ON o
. TP_PCH CLKOUT DPN — DPLL REF LK N —  op e axn 10 67 ey TAKE FASE=TRE =
EM I / O Pog (0] Pl ns VAKE_BASESTRUE s _PPBUS SWLCDBKLT PWR 1 2 - PPBUS SWBKL
16 _TP_PCH CLKQUT 0PP — oPLL REF LK P — el ReF ake 10 67 RIE BASETRE =N WOHOS
i | / SD d P VAKE_BASETRUE M N REGK W BTH-0' 375 M
Di spl ayPort Pogo USB Car 0go 74 4 I SNS LCDBKLT P Nk SastoTie
j— =PPBUS SW BKL
CRI Tl CAL CRI Tl CAL 7 45 ¢oM}— SNS LCDBKLT N = °e
ZS0905 ZS0906 .
POGO-2. 0D 3. 6+ K86- K87 POGO-2. 0D 3. 6+ K86- K87 NC USB HUBL OGS4 _ _uss muBl ocsa . SATA Ali ases
VAKE_BASESTRUE = )
: : NC USB HUB2 OCS4 —  =UsB HUB2 CCsa b Unused SATA CDD Signal s
NAKE_BASESTRUE - 60 10 [TE>—SATA CDD R2D C P — NC SATA ODD R2DCP
— 870-1938 — 870-1938 T29_A_BI AS caps SATA CDD ReD C N "N SATA DD REDON e
o 1 —
° e D> = ke BASESTRUE NG TESTITRUE
1 GNAL_MCDEL=ENPTY
i . R0926 o0 16 qoT}—SATA CDD D2R P — NC SATA QDD D2RP
Di spl ayPort PCB Stiffener o T29 A BIAS R AU, 129 A BIAS D2RPL - o o om = ndter e
o 16 O} — NCSATACDDDPRN
(Provides PCB support for small finger above J9400) T29BST: N w7ow 1 C0906 NAKE_BASESTRUE NO-TEST=TRUE
R0960 o 0. 01UF
NO STUFF 0 T 9% s auaL_MoDEL=EMPTY
=PPVI N SW T29BST 1 2 =PP15V _T29 REG 2 lov -
0900 *7 A% T
STI FFENER- K16- K99 ow
i oo S oL vepeLeewery =
_I__Cl R0927
51
- T29 A Bl R T A Bl D2RN1
L 806-1176 ws 00 _T29 A BIAS o5 5 129 AS L 2 9 AS o
o
1200 1 0907
0960 * = A
. . 0. 01UF ov .
Di gital G ound 18 ? e SlGwWBTY
an zor
VOLTAGES T29_A BI AS caps =

T29 Can Sl ots

SL0901
. TH- NSP

Sl-1.1X0. 4- 1. 4X0. 7

SL0903
. TH NSP
SL-|1. 1X0. 45- 1. 4X0. 75
SL0905
TH NSP

1
SL-|1.1X0.45- 1. 4X0. 75

SL0902
. TH- NSP

-1.1X0. 4-1.4X0.7

SL0904
. TH NSP
1.1X0.45-1.4X0.75
SL0906
TH NSP

1
1.1X0.45-1.4X0.75

SI GAL_NDDEL=EMPTY

10% .
10V SI GNAL_MODEL=EMPTY
R

201

R0932
w0 T29 A BIAS R AN 2 T29 A BIAS REDNO o
20w 1 00902
0. 01UF

201

10%
1ov
X5R S GNAL_MODEL=EMPTY

201

i

R0933
1
658 129 A BIAS R 1 2 2 T29 A BIAS R2DP1 64
wZw 1 00903
o 0. 01UF
18% 5 car_vepeLenery
2 xR
b

SI GNAL_MDDEL=ENPTY

R0934
51

65 5 129 A BIAS R 1 2 T29 A BIAS R2DNL 64
uzow 1 C0904
- 0. 01UF

201

10%
1oV
X5R
201

S GNAL_NODEL=EMPTY

DP_A BI AS caps

e DP ABIAS P 2 ss _DP_ A BIAS P 0
Q0962 * C0964 *

0. 01UF 0. 01UF

100 10%

0V 0V
X5R 2 X5R 2

s _DP_A BIAS N 2 sa DP_A BIAS N O

S GNAL_MODEL=EMPTY S GNAL_NODEL=EMPTY

23 19 [T JTAG | SP_TCK
MAKE_BASE=TRUE

© [T JTAG | SP_TDI
MAKE_BASE=TRUE

19 GO} JTAG | SP_TDO
MAKE_BASE=TRUE

24 69

24 69

* CD905 1 0908
0. 01UF 0. 01UF
1006 10%
v oV
2 xR 2 xR
201 201
T29 Ali ases
Unused USB ports
20 7 =PP3V3 S3 USB HUB
RO915" 'R0916
10K 10K
506 5%
NO STUFF ¥ W
201, 201
o T20 ARSVD N RO917 500 D, n 0 5 s USB T29A N
o os __T20 ARSVD P RO918BLG™ ] 2 s USB T29A P
1720 L
NO STUFF

Unused PGOCD si gnal

TP_P1 P
VAKE_BASE=TRUE

TP_DDRREG PGOOD

ODDRREG PGOOD

MAKE_BASE=TRUE

T29 JTAG

R0990
0

506
20w
F

JTAG 128" TDI

— JTAG T29 TCK R 1 A A A 2 JTAG T29 TCK@M

JTAG T29 TDO

MASTER=K91 M.B

I SYNC

SYNC _DATE=05/ 15/ 2010
—

TTILE

Si gnal

Al i ases

@ Appl e I nc.
®

=g

051- 8870
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OM T_TABLE X . . B . .
RITICAL R1010 NOTE: Intel provides an internal pull upc’\?:TfTA}BEEkE to VCCI O on all CFG signals.
e CPU_PEG COVP 1,242 . =PP1V05_SO_CPU VCCIO 44 s T A
o DM _S2N N<O> o  MHpm_RxO0 U1000 PEG | covPI | &3 e e o7 20 rmy—CPU_CFG<0> B50 |crG o U1000 RSvD_28| BE7 CPU MEM VREFDQ A,
67 17 2N _N<1> P6 DM _Rx_1* SANDY- BRI DGE PEG | covpg_GL v o7 23 3 (TR CPU CFG<1> 51 |oFG 1 BSFA 9 RSVD_29| B%f \
o 1 DM _S2N_N<2> PL] DM _RX_2* MBI LE- 28 35W PEG_RCOVPO_GA o CPU CFG<2> B54 |crG 2 i )
DM _S2N_N<3> P10 v R 3+ BeA - oo 2 CPU Craeas 053 |ora RESERVED  revp 30| M2\
MDD IEST DM X3 (1 0F 9) PEG_RX_0* 22 ¢ =PEG D2R N<0> am s AR ey e it 2 RsvD_31| L42 \ &
67 1 DM _S2N P<0> N8 | pv _RX 0 PEG RX_1*jyJ21 =PEG D2R N<1> s 67 23 9 TR CPU CFGet — CFG 4 o RVD 32| L NG
_— DM _S2N_P<1> P7_|om _Rx 1 PEG RX_2* [B22 =PEG D2R _N<2> s 7 D o Cracas e Pt Z O RSVD:33j%L
o7 17 DM _S2N P<2> P3 | pM _RX_2 PEG_RX_3*|5D21 =PEG D2R_N<3> . 67 23 0 [TR> P CFG=7~ s CFG_6 0 «
o v > DM _S2N_P<3> . PLL | pm R 3 PEG RX_a* [JAL =PEG D2R N<4> . o OD— o S g yen it > U RSVD_341 M3
PEG RX 5*|aDL7 —PEG D2R N<5> . o7 23 (TR CFG 8 % | RSVD_35 NC
7 17 DM _N2S_N<O> Kl {pm _TXx 0* e — o7 23 CPU_CFG<9> 1 IcrG o ol RSVD_36
- PEG RX 6*|2Bl4 =PEG D2R N<6> s [mnvs = % )
o7 17 DM _N2S N<1> M8 ] pm _Tx_1* P13 — o7 23 [y CPU_CFG<10> K49 IcrG 10 RSVD, 37
DM N2S N<2> N -, PEG RX_7* =PEG D2R N<7> . =PPVCORE SO _CPU 712 14 CPU CFG<11> K53 > -
o717 QO Neo NSLZ2 g T4 DM _TX 2 — 67 23 CFG_ 11 RSVD738
PEG_RX_8* |5ALLl =PEG D2R N<8> R faED
o 17 DM _N2S_N<3> - R DM _TX_3* g Pea o 0-B10 " —PEG D2R N<9= <= G zomyCPU CFG12> F53 |orG 12
5 RX_ = B NOSTUFF o7 22 CPU CFG<13> &3 |crg 13 RSVD_39 ?\,C
o 17 N2S_P<0> K3 |pm _Tx 0 PEG_RX_10* )8 =PEG D2R _N<10> . r1064'| |'*R1070 D o CFG=142 51 RSVD_40)
o7 17 DM _N2S P<1> M _|pm_TX 1 PEG RX_11* (1A =PEG D2R N<11> . 49.9 49.9 7 D= S CFG< 155 Feret
67 17 DM _N2S P<2> P4 |pM TX 2 PEG RX_12+[4B6 —PEG D2R N<12> . L w o7 22 (TR IS = CFG_15 RSVD_41 -
vum DM _N2S P<3> o = T lowm Txs PEG RX 1358 o =PEG DPR N<13> s Ao ot s T ey P A
PEG RX 14* |5ES =PEG D2R N<14> s - 000 = CFG 17 EsszgijiT
- - — PLACE_NEAR=U1000. H45: 50. 8MM ) -
o Eg $$ﬁ mgz V\lUI oo PEG*RX*lS*:m ¢ =PEG D2R <152 g PLACE_SI DE=BOTTOM CPU VCC VAL SENSE P &= 43 |VCC VAL_SENSE
o7 FD  DATA Ne2= vad ot ; PEG RX_0| K22 =PEG D2R_P<0> . Not e, VOLTAGET. 25V CPU_VCC VAL SENSE_N %3 |vss val_sense RSVD_45 153 NC
o Qs R NEe” e g FDIO_TX 2 3 PEG RX_1| K19 —PEG D2R_P<1> . Note. VOLTAGE=0V = — - .
67 17 EDl _DATA N<3> AA6 4 FDI 0_TX_3* g Gl provy — CPU_AXG VALSENSE P &= 5 |VAXG VAL_SENSE
PEG RX_2 =PEG D2R P<2> o NoTe. VOLTAGE=L. 05V CPU_AXG VAL SENSE N 45 |VssaxG va
o Eg %& $g> V6 FDi 1_TX_O* P PEG RX_3| DLO =PEG D2R P<3> o NoTe. VOLTAGES0V =A8a = - L VAL_SENSE
o 17 > valFDi1 T 1% PEG R 4| C19 =PEG D2R P<4> . TP_CPU VCC DI E_SENSE @28 lvoe DiE_sense
o am—EDl_DATA N<6> o, =~ Y2dFDi1 TX 2% § PEG RX S| D6 o  =PEG D2R P<5> osTueE st ==l e - .
. FDI _DATA_N<7> A Fpi 1 T 3+ & PEG RX 6| C13 =PEG D2R P<6> . RL065 RLO71 . CPU THERMD P H48 |rsvD 6 be_TeST_aq 2 TB_CRULDC TEST_A4
%= Q = e = 49, 49, - DC_TEST_C4
FDI_DATA P<0> U | Fpi0_Tx 0 z PEC R 7| 212 =PEG D2R P</> . oS T o gy CPU THERVMD N o K48 lpoyp 7 bo_TEST_ O —CPULDC TEST G I8
FDI_DATA P<1> Va0 | Fpio_Tx 1 z e =PEG D2R P<8> ; EAGRNS oc_TesT_oi| DL_TP_CPU_DC_TEST_DL
EDI DATA P<2> Va8 iy % @ PEG Rx_9| =PEG D2R P<9> R 2 2 > o O _ ) DC _
o7 17 FDI 0_TX 2 i 8 —PEG D2R P<10> DC_TEST_Assl ~>° TP _CPU DC TEST A58
EDI_DATA P<3> AAT a % PEG_RX_10 s PLACE_NEAR=UL000, K45: 50. 8MM )
o qon—FDL_DATA P<3> o, AA7 |FDio_TX 3 ) PG R 11] OB —PEG D2R P<11> FLACE S| DE=B DC_TEST_A59 JU—MESI—(IIQW .ol — 9
o FDI_DATA P<4> W | Fpi1_Tx 0 S PEG RX_12] & =PEG D2R P<12> . = bo_TEST_Csof 299
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D42 |vee 21 Vool 0 22| AML7 N5 JuaxG 23 VDDQ 21| AR40 » R13180%
E26 |voc 22 Vol O 23| AV P47 |\yaxG 24 . VDDQ 22| AVl PLACE_NEAR=U1000. U10: $0. 8nm .
E28 |voc 23 Vool 0 24| AMA3 P48 |yaxG 25 VDD 23] AVe6 X 1/ 20W
E32 |voc 24 veal o 25| AMA7 P50 |\axG 26 VDDQ 24| BA4O R13180(3 201,
E34 |voc 25 voa o 26| AN20 P51 |VaxG 27 VDDQ 25| BB28 P AR B RSt 1%
E37 |vec 26 Vool 0 27| ANA2 P52 |\axG 28 VDDO 26| BG23 1/§g\lfv
E38 |vec 27 voaol o 28] ANS PS3 |lvaxG 29 2
F25 lvec 28 § VCol O 29| A48 PS5 _[VAXG 30 G- veepQ 1| AV =PP1V5_S3_CPU VCCDQ - .5
F26 \V/( 2! P56 |y, 1 3 VCCDQ 2 AN26
F28 e 9 veal o 30 AAL4 P61 s 32
vec.so 2 Ve o 31| AALS VAXG_32
F32 |vec 31 © Vo O 2| ABLT T48 lvAXG 33 VvDDQ SENSE| BHS g CPU VDDQ SENSE P eV TAGEL. 05V
F34 lvec 32 [ Ve O 33| AB20 T58 lvAXG 34 1 VSS_SENSE_vDDQ BAS g, CPU VDDQ SENSE N Nme’ A0V
F37 |vec 33 ~ T59_lvAXG 35 2z ¢ -
F38 |voe a4 veal O 34 ACL3 T61 |uaxe 36 @5 VvocsA_Sense[ UL0 - CPU VCCSASENSE o
Faz oo Voo 0 35| _ADL6 W6 |yaxG 37 z CCSA
&2 Jyoc 36 veci o 36 A8 Va7 loaxe an VCCSA_VI D_o|_D48 CPU_\( VI D<0>
F25 lyog 37 3 yoost 23}1 Va8 |\yaxG 39 (e VOCSA VID 1| D49 g CPU VCCSA VID<1> oy
= 7 VCal O 38 2
26 z R V50
H28 xgigg B Voo o 3ot AELS V51 xxg*ﬁ SM_VREF|_AY4Ze CPY_DDR VREF ;.
— AF1 ¢
H29 lvee 40 E v AFlZ V52 VAXG 42 R13180%1
. e} 41 ¢
2 lvec 41 i AF20 V53 IVAXG 43 PLACE_NEAREUL000. BA43: 50, 8mm 1%
H34 |\ioe 42 VCal O_42 IS V55 _|vaxG 44 PLACE_SI DE=BOTTOM 1/ 200
. VCCI O 4 . 201
H35 |voc 43 voa O 4 AGLE V56 VAXG_ 45 R1314'| ['R1313 2
H37 Iveg 44 Voo O 45| _AGLT V58 |vAXG 46 10K 10K
F88 lvac 45 voa o aa] A0 =PP3V3_S0_CPU_VCCI O_SEL V59 _VAXG 47 uzg’g% $oow
H40 |vec 46 = - = ! VBO_|VAXG 48 201 201
= veal O 47| AR1 - > 2 2
325 |voc 47 NS e R1320" =PP1VQ5 SO _CPU VCCI O, 4 10 12 1 15 120 ZPPVCORE_SO_CPU_VCCAXG V61 [yaxG 49
J26 |yec a8 Vet O 49| _AJI5 10K VB2 IVAXG 50
J28 |voc a9 = 1120w 1R1302 PLACE_NEAR=R1310. 2: 2. 54mm VB3 |VAXG 51
329 |vec 50 voa o 50| W6 2015 30 1R1300 NOSTUFF VES |vAxG 52 =
332 |vee 51 vea o 51| W7 5 - . 75 1 V66 |\,
134 Vg*ZZ 005 ror Fut Compatibi 1t i/zuSVLACE*NEAFkUmOD‘ O44: 2. 54mm i/%zow |1?é|'0370 W61 ngizi PLACEMENT NOTE: Pl ease place all sense |line resistors on BOTTOM si de.
> | or Future Compatibility g
335 |vec_s3 vea o seL| BE22 220t R1310 L5361 LA AR 0 T e S 10w Y48 _|yaxG 55
337 lvec 54 201 yzowd 25 1 o o 5201 Y61 VAXG 56
238 lvec_s5 fio  VooPGE_1| AWBS 7 26 15 12 10 7_=PP1V5_S3_CPU_VCCDDR
J40 lvec 56 3& VCCPQE_2| AN22 R1311 o7 57 CPU AXG SENSE Py  nate vaTaGE=1 05 F45 |VAXG_SENSE @
J42 lyec 57 EEERYT DAY T CPU_VI DSCLK oo 57 & o 57 | AXG _ 45 |VSSAXG_SENSE {5
K26 lvec s8 a VI DALERT* | A44 o CPU VIDALERT L R | NoT 6. VOLTAGE=0V ]
> | - _ .
K27 lvec 5o s Vi DscLK|_B43 .+ CPU VIDSCLK R R1312 w7 _=PP1V8_80_CPU VCCPIL R BB3 |vocPLl_1 PLACE_NEARSULOOO. AYA43: 2. 54mm
K29 yec 60 ViDsoUT|_ 44 o0 CPU VIDSOUT R sy AN, 26 CPU VIDSOUT  yur e BCL lyocpLl 2 32
: -— < I8
K32 lvee 61 BA vocpLL 3 CPU DDR VREF
K34 |vec 62 Wy ~ VCC_SENsSE[ F43 - CPU_VCCSENSE P —PPVCORE SO CPU NOSTUFF s 1 - _=PPVCCSA S0_CP! ’ peyRy— 12
K35 lvec 63 94 vss_sense[ &3 - CPU VCCSENSE N = === 7o R1371% L17 |veosa 1 L G
Tl gz  =PP1V05_S0_CPU VOO Qs 10 12 100 L21 Jycesa 2
K30 ngge P voo o sense]_ANL6 - CPU_VCOl OSENSE_P PLACE_NEARZ{J000. G5 50, anmy 2% NI6 |vocon 3 PLACE_NEAR=U1000. AY43: 2. 54mm 0, 1UF
Kao = VSS_SENSE_vcal g_ANL7 - CPU VCCI OSENSE [N NOSTUFF NOSTUFF = o 20 ‘CCSA o 1oV
\ee 67 - = T 1| |1 2012 VOCSA_4 o2 ™
L25 |vyee 68 R1360 R1362 N22 |\ocsa 5
- 100 100 = . ANI6: 50. -
L28 |vec 69 PLACE_NEARSUI000, F43: 50 By 1% . PLAGE-SFOEBaT ;e 50- 8mm P17 lvcesa 6 = = =
L33 |vec 70 == = RS v = P20 |vcesa 7 g PLACE_NEAR=U1000. AY43: 2. 54nm
L36 |vec 71 2| |2 ) ) ) RI6 lvccsa s
L40 VCC:?Z " eaceet 2 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. R18 |/ :9 %
N26 |vog 73 & = QoD °7 o7 R21 |yccsa_10
N30 VCC_74 Not e. VOLTAGE=0V oD =7 7 u1s VCCSA 11
N34 |vec 75 Note. VOLTAGE=1 05! oo 5o o V16 |vcosa 12
N38 |vec 76 S — oo 50 o V17 |vcesA 13
& - V18 |vecsa 14
V21 |ycesa 15
NOSTUFF NOSTUFF W20 |vocsa 16
R1361'| |'R1363
PLACEiNEAFCUJ&%gD. G&*E%‘rerw 100 100 PLACE_NEAR=U1000. AN17: 50. 8mm
PL SI = |
o 1/ 23:1/?/ i;’t’zow PLACE_SI DE=BOTTOM SYNC MASTER=K78 M._B SYNC DATE=01/10/ 2011
CARR A o

PLACEMENT NOTE: Pl ease place all

sense line resistors on BOTTOM si de.

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

824 |vss 2 vss|_ M
828 |vss § a8 vss| 7
BG&37 VSS E g V/SES N21
B3 lvss - vss|_\es
BGIS |y 9 E vss|_Nes
8349 |vss & § vss| s
BGE3 VSS V/SS N36
@9 lvss vss|_wo
S5 lvss vss| w3
C40 VSS V/SES N47
™ |vss vss| M8
% |vss vss| et
o1 |yss vss|_ns2
D14 |yss VSs| N6
o8 |yss vss| ML
22 lyss vss|_Pe
026 |\ss vss| P4
029 |yss vss| Pis
035 |\ss vss|_Ps
40 lyss vss|_P2L
43 lvss vss|_Ps8
046 lvss vss|_Pse
050 lvss vss|_ R4
054 |\ss vss| Ri7
058 lvss vss|_ R0
£ lvss VSS|_Ré6
£25 lvss vss|_T2
20 |\ss vss| 147
€35 |yss vsg| 150
40 |\ss vss|_Tst
F13 |\ss vss|_Ts2
15 |\ss vss|_Ts3
1o |\ss vss|_Tss
20 |\ss vss|_Tss
F35 VSS V/SES us
40 |\ss vss|_uts
55 |yss vsg| V20
S |vss vss|_ver
&8 lvss vss| v
51 VSS WSS w3
G61 VSS V/SES L5
H lvss vss|_ w8
HL0 VSS V/SES Vel
4 |yss vss| ws
w7 |yss vss| Y4
21 |yss vss| va7
H53 VSS V/SES Y58
H58 VSS WSS Y59
1 lvss

149 lyss

J55 VSS

K8 |vss

K11 |yss

K21 lyss VSS_NCTF| A5
51 lvss VSS_NCTF| 457
L16 lvss VSS_NCTF|_8%1
120 lyss VSS_NCTF| 8%
22 lyss VSS_NCTF| 829
L26 lvss VSS_NCTF| B4
L30 lvss VSS_NCTF| 8558
L34 lvss VSS_NCTF| 8%
L3 lvss VSS_NCTF| B®7
143 lvss VSS_NCTF| &
148 lvss VSS_NCTF|_8
Lol lvss VSS_NCTF| %9
M lvss VSS_NCTF| &
¥ fvss VSS_NCTF| 61

PR T e

OM T_TABLE
oRITICAL

29 lvss u1000 Vss| A4
A3 lvss BcA Vss|_Aves
A7 lvss (8 OF 9) Vss|_Aw2
21 |\ss Vss vss|_Aws
25 |yss § z vss|_Ame
A28 o ® sg| Aves
prry Ve E 9 VoS
w7 |vss § i ves|_Aet
20 |\ss g vss|_aes
r g N
prrg Yo vad s
23 |\ss vss|_Awe
M1 |yss vss|_Awo
8 lyss Vss|_Aw3
A3 |yss vss|_Am7
M50 |yss vss|_Aso
M1 |yss vss|_Asa
52y vss|_AP7
e Jves ved e
M55 |yss \VSS|_APs1
ms6_[\ss vsg|_Apss
2816 |\/ss vss|_AR?
818 |\/ss vss|_ARts
ae21 |yss vss|_Art7
a848_|\/ss vss|_Are1
as61_[\/ss vss|_ARaL
A% lvss Vss|_ARi8
ac10 |yss vss|_ARs1
acia |y vss|_AT4
Py ved iz
o |\ss vss|_AT1e
017 |yss vss|_ATse
A0 |\/ss vss|_AT4s
A61_|y/ss vss|_ATs2
a8 |vss vss|_ATss
2E13 |yss vss|_AuL
AFL ssl_Au
e Jves Vel maz
21 |yss vss| Az
AFa7_lyss vss|_Aus2
AFa8_|\ss vss|_Aus1
AFs0_|yss vss|_Av7
AFs1 |yss vsg|_Aver
AFs2_|yss vss|_Avez
AFs3_|yss vss|_Avsa
AFs5_|\ss vss|_Avao
AFs6_|yss vss|_Avs
AFs8_|\ss vss|_Avss
AF59_|y/SS vss|_Aw
AT lvss vss|_Ans
ac10 |yss vss|_Aws
AGl4_|yss \VSS|_Ave1
acis_|yss vss|_Av4
A7 sgl_Ave
sz Jves ves e
AcsL_|y/ss vss|_Avie
a|vss vss|_Avso
A6 |\ss vss|_Avse
7 yss vss|_AvaL
13 |yss vss|_Avas
16 |yss vss|_Avas
20 |yss vss|_Avss
22 |yss vss|_Avss
26 |yss vss|_eat
A0 |yss vss|_BAlL
A34|yss vss|_ear7
AI38_|yss vss|_BA21
a2 |yss vss|_eaze
a5 |yss vss|_Bas2
48 |yss vss|_Bas
a|yss vss|_east
axs2_|yss vss|_eess
AL10 |ySS VSS|_BSS
AL13 |ySS VSs| B3
A7 lyss vss|_ecs?
A2l |yss vsg|_eoe
A5 |yss vss|_eor2
A28 |\ss vss|_eoie
A3 |yss vss|_eote
A36_|yss vss|_eoes
Ao |yss vss|_eoe?
A3 |yss vss|_eos2
Aa7_lyss vss| Bose
AL |yss vss|_epso
v vss vss|_epsa
s |yss vss|_ebss
Ao |y vsg|_eos2
a2 |yss vss| B
aws |yss vss|_ees
AMBO_|\/SS VSs| _B®
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8 7 6

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

Pr r L Line : -2.
CPU VCORE DECOUPLI NG ocessor Load € 9 mthns
Intel recommendation (Table 7-1) 16x 2.2uF, 12x 22uF, 3x 330uF
1207 _=PPVCORE S0_CPU o CRI T1 CAly, CRI Tl CAL ¢CRI Tl CAI,CRI TI CAI,CRI T1 CAIgCRI T1 CAICRI Tl CAL CRI T1 CAL CRI T1 CAL CRI TI CAL o CRI Tl CAL 4 CRI TI CAL gCRI Tl CAL gCRI Tl CAlg CRI TI CAL_CRI TI CAL

ThH TE TE OTE T OTH OTEH FE OTE

1 C1600 1 C1601 1C16021 C16031 C1604/1 C1605/1 C1606 |* C1607 1C1608 |2 C1609 1 C1610 1Cl611 |1 C16UF1:2 1 C16u1ﬁ3 1 C16u1ﬁ4 1C1615

Th TE TH T PR R

PLACEMENT_NOTE ( C1655- C1666)

Place ol ose o UL000 on top side.
*CRETHCAC ¢ CRIFTHCAE ¢ CRIFTHCAE ¢ CRETHCAC ¢ CRETHCAE ¢ CRTH CAISCRI-THCAC ¢ CRI-THCAL CRIFTHCAE ¢ CRHTHCAL CRIFTHCAL CRI TI CAL

C1655 C1656 C1657 1 Cl(:;):58 1 Cl(:;):59 1 Cl(:;):60__1 C1661 1 ClL(J:;):GZ _1C1663 C1664 1 C1665 C1666
iR IR i ih: Bh: the Bh: B B i B 1
402 402 402 402 402 402 402

PLACEMENT_NOTE ( C1667- C1679) l

N

PLACEMENT_NOTE ( C1640- C1645)

C1680 C1681 ;ECIGSZ ;EC1683 Jic1679
4V 4QU - ZLAUF - ZL9UF =L 2700
T i‘\s B2- SM T i‘\s B2- SM T - B2- SM T i%SNE- B2- SM /—|—2\ gSN;rE- B2- SM

CPU VCCI O VCCPQ DECOUPLI NG
Intel recommendation (Section 6.5): 26x luF, 10x 10uF, 2x 330uF CPU VCCPLL DECOUPLI NG

PLACEMENT_NOTE ( C1684- C167F) Intel recommendation (section 6.4): 2x 1uF, 1x 330uF

PLACEMENT_NOTE ( C1646- C1671)

1007 =PP1V0L_)_QO_ODLJ_V(I\I o) IF'I ace on bottom sidle of UL000 _ _ _ _ _ e o vroos o e
LC1684 LC1685 1C1686 LC1687JiC1688 LC1689 1C1690 LClGQlJiClGQZ £C1693 1C1694 LC1695 JiClGQG _ ?1909 = === LL_R72
ol Tl tE T T OTh vk Te T T T vk ]
TH# TR OTE OTE OTH TR OTYE TE OTE OTE TE OTE TE i o
40,
JiC1697 JiC1698 1C1699JiC169A 1C169B JiClGQC 1C169D JiClGQE 1C169F JiClGlA 1C161B JiClGlC JiClGlD
igg/F igg/F — igg/F igg/F — igg/F igg/F 4 igg/F igg/F —1V oF T igg/F UF Vs ©PU VOGPLL Low pass fiter
T OTW OTE OTE OTY TE OTE OTE OTE OTE TE OTE T4

| | | | <

PLACEMENT_NOTE ( C1672- C1681)

Place near UL000 on bottom si de

C161E _LClGlF_L C162A _L1C1628_LC162C _LC162D_L
T%MT%M Tk T bk [l [ b

_L10167D_L0167EJ_10167G Jrc167H
7TO0UF 27/0UF 27/0UF 7OUF

0% %0% > i&:i: > % 0%
XNE B2- SL B2- SM B2- SM BZ- SM

C167

%502 o3t 1o 02 © 5*'%” oR

C162E
5*’%”

A
2

N

[

SYNC_NASTER=K78_M.B SYNC_DATE=02/ 08/ 201
e ———
o

U DECOUPLI NG |

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

TrTTETOTE v |
R1601 -
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VAXG DECOUPLI NG

Graphi cs Load Line

10x 104F(2 no-stuff), 8x 22uF(2 no stuff), 4x 470uF(2 no-stuff)

-3.9 nmbhns

Intel recommendation (section 6.3): 18x 1uF(9 no-stuff),

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

Place_on_ bottom side of U1000
® CRITI CAL ® CRI T1 CAL CRI TI CAL

® CRITICAL o CRITI CAL ® CRITI CAL CRITI CAL ® CRITI CAL ° CRITI CAL ® CRITI CAL CRI Tl CAL
* C1700 t C1701 ' C1702 t Cc1703 ' C1704 ' C1705 ' C1706 t ci7o7 ' Cc1708 t C1709 * C1710
1UF 108 1 1R 1UF 1UF — 10 1UF 1UF 1R 1UF
10% 10% — 0% 0% 10% 10% — 1% 0% 10% 10% 0%
10v 107 107 107 107 107 10v 107 107 10v 107
2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR
02 02 202 02 02 02 202 02 02 02 202

PLACEMENT_NOTE (C1717- C1722)

o CRITICAL CRITI CAL CRITICAL o CRITICAL o CRITI CAL CRI TI CAL
+C1717 +Cl1718 + Cl719 + Cl720 +Cl721 C1722
22UF 22UF —— 22UF 22UF 22UF 22UF

20% 20% —— 20% 20% 20% 20%

, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V 6.3V
X5R- CERVL X5R- CERVL X5R- CERVL X5R. CERML X5R. CERML X5R. CERML
0603 0603 0603 0603 0603 0603

PLACEMENT_NOTE ( C1723- C1724)

i—

.|t C1723 L|tC1724 |'Cl725
——270UF 270UF 270UF
20% 20% 20%
2 Br 2 Br 2 Br
CASE- B2- SM CASE- B2- SM CASE- B2- SM

CPU VDDQ VCCDQ DECOUPLI NG

Intel recommendation (Section 6.13): 10x 1uF, 8x 10uF, 1x 330uF

PLACEMENT_NOTE (C1738- C1747)
26 12 10 7 _=PP1V5 S3 CPU VOCDDR

Place on bottom side of UL000

CPU VCCSA DECOUPLI NG

C1742 1 C1743 1 Cl1744 ! C1745 1 C1746 1 C1747
1UF 1UF — 1UF — 1UF

Intel reconmendation (Section 6.6): 3x luf, 3x 10uf, 1x 330uf
—— 1 1UF — 1UF — 1UF
10% 0% — 1% —
107 107 107

PLACEMENT_NOTE (C1758- C1762)

=0
&2
w
o<
=0
52
w
©

' C1740 1 C1741
2

Place on bottom side of UL000

' C1760

J;
10% 10% 10% — 1% 10% — 10% 10%
107 107 107 107 107 10v 107
X5R 2 xR 2 xR 2 xR 2 xR 2 xR 2 xR
202 202 02 202 02 02 202 12 7 _=PPVOCSA SO_CPU
1 c1748 1 c1749 1 c1750 1 c1751 B
10UF 10UF 10UF 10UF
2 2

—iH

s
S~
a
N
s
SN
a
@
=
s
S~
a
IS
s
SN
a
a
.
z R
N
a
@
f
~
a
©
f
~
o
=

.|' C1756
270UF
20%

v

Tt

CASE- B2- S

] }—]
e}
Ry
SN
S
o
@
f
N
o
Y
f
N
o
a
f
N
o
=)

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

293¢
§
2%
§3.%
§
2%
EEEE
"3

.|* C1768
R1702 — " 270UF
0.010 20%
2 Zepy covguecrn 712 2 2y
"

ANT
CASE- B2- SM

SYNC_NASTER=K78_M.B

o

CPU DECOUPLI NG- | |
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6

=PP1V05_S0_PCH VCClI O SATA

1

=PP3V3_S0_PCH =PP1V05_S0_PCH VCCDI FECLK
R1860 A AR50, A1 2 55 PLACE NEAREULB0D, Wi 2. 54
> SYSCLK_CLK32K_RTC o A19 @=L ECRADO> 33\ e LPC AD<0%r rR830! : R1890*
A37 2 .
e Ullg_(g’o Ny PR LADoL AT LPC R AD<1> . RAR61 LPC AD<1 37.4 90.2,
NC3—{ RTCX2 MOBI LE- SFF FWHL/LADLL o g 65 R182@ 2@}@/ NC PClE 1 D2RN 8933 [ perna uU1isoo0 SVBALERT*/ G oL1| HL2 PCH GPI O11 v zgﬂv_v
PCH SRTCRST L K] Pe—— FCBGA FWH2/ LAD2 — LPC R AD<2> 33 LPC AD<2 10K 201, NG PO E 1 D2RP BL33 | ey COUGAR. POI NT 201,
—‘_RTC RESET L 715 | ~romer (1 4P TaBRLEMS! LADS LPC R AD<3> . 63 LPC AD< 20w POl E 1 D BB30 | peTna MOBI LE- SFF SMBCLK| E; g@g E$ &_IK_A
B — e S * - .| K40 2 201
FWH4/ LFRAVE LPC ERAME R L \ RAR6A_| pCFRAVE 2 NC PCIE 1 ReD CP 730 | PETPL (2 F 10) SVBDATA —— g0 LRI CED
ol o LorRQ* 0@ TP LPC DREQD_LE” - PCLE_AP_D2R N 235 | pErre 1 1A TABLE oL erT He2 SM._PCH O ALERT L
PCH | NTRUDER L 224 | NTRUDER* E 0 orer/aPice3[ P37 g T29 PWR EN PCH oD e o PCLE AP D2R P o535 | pere2 T:/)3 peeT e K12 SM. PCH 0 CLK
S e - — PClE AP_R2D C N BB33 SMLOCLK]
PCH | NTVRVEN_L 1 || NTVRVEN SERI RQ_Y4 LPC SERI RQ Painy Dt A RD P Al zg:’; SMLODATA A9 SML_PCH 0_DATA
- o PAE AP RRDCP g e <@
HDA BIT CLK R H85 | 1A Bk sATAORN_ANS SATA HDD D2R N W‘% PERNS SML1ALERT*/ PCHHOT*/ GPI o74| 2 SML_PCH 1_ALERT L
B e T————— Ty
. sataorxPl AL o SATA HDD D2R P NG PO E 3 FoD ON A e swicwericss| D12 g SML PCH 1 CLK o
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T45

U3l

VSS_U49)
VSS_ V2

u49

VSS_V4
VSS_V7|
VSS_Vo
VSS_Vi11

Va

Vil

VSS_V15
VSS_V17,
VSS_V27,
VSS_V29
VsS_v3

V15

V1i7

V27

V29

V33

VSS_V35
VSS_V4l

V35

V41

VSS_va

V43

VSS_V45
VSS_vag

V45

V48

VSS_Y15
VSS_Y17,
VSS_Y3:

Y15

Y17

Y33

VSS_Y35,
VSS_Y37,

Y35

Y37

SYNC

VASTER=K78_M.B

SYNC_DATE=01/10/ 201
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o
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POH VCCSUS3_3 BYPASS

L2406
10UH 0. 12A°0.

167 =PP1VO5_S0_PCH 1 !

0603

PLACE_NEAR=ULB00. AP39: 2. 54mm

R2450
» =PP3V3_S0_PCH VCCADAC 1A 20 2 PP3V3, SO_PCH VCCA DAC F ,,
5% &E&Fﬁ?ﬂ RYE-0. 4
1/2’\03F€13W Rgggy\é\r;ﬂ-cg. 2 W
C2 501 C2451 1| C24551
2 I; 0. FOZ 0. 01 F;
CERW X gz X5R- Y 2 X5R- Y 2
04 01 01

PLACE_NEAR=UL800. US1: 2. 54mm
PLACE_NEAR=ULB0O. US1: 2. 54mm

PLACE_NEAR=ULB00. US1: 2. 54mm

=PP3V3_S0_PCH
=PP5V_S0_PCH

R2405 .

19 16 7
7

1

PLACE_NEAR=UL800. N36: 2. 54mm

=PP3V3_SUS PCH
=PP5V_SUS_PCH
i

" Roaos ,
(0]

7

7

POH VSREF Filter & Fol l ower

D2400
100
v 28%% NC%Z BQaTRAPV X G

o PS5V SO PCH V5REF

%T%%D\N X-G

D PVR CONSTRAI NT

Agg.;é DTH= <1 M

—PP5V_SO_PCH_V5 REF 20

POH VSREF_SUS Fil ter & Fol | oer

(PCH Ref erence for 5V Tol erance on USE)

D2400

NEED PVR CONSTRAI NT

PP5V_SUS PCH_V5REFSUS

<1 WA 055

VA S e

=PP5V_SUS PCH V5REFSUS 2

PLACE_NEAR=UL800. NB7: 2. 54mm

=PP3V3_S0_PCH VCC3_3_PCI

20 7

3
0201

=PP3V3_S0_PCH VCC3_3_HVCMOS

20 7

PLACE_NEAR=UL800. T39: 2. 54mm

=PP3V3_S0_PCH VCC3_3_SATA

(POH SUSPEND USB 3. 3V

=PP3y/3 SUS PCH VCCSL

20 7

PLACE_NEAR=UL800. R27: 2. 54mm

,_USB

|1coa13
S

2
- g3t e

PLACE_NEAR=UL800. U27: 2. 54mm

2

=PP1V8_S0_PCH VCC DFTERM

20 18 7

PLACE_NEAR=ULB00. AJ15: 2. S4mm

POH VCCSUSHDA BYPASS
(PCH HD Audi 0 3.3V/ 1.5V PUR)

=PP3V3R1V5_S0_PCH VCCSUSHDA

12441
1UF

Tl

PLACE_NEAR=UL800. V31: 2. 54mm

20 7 =PP1VO5_SO

PLACE_NEAR=UL800. AML7: 2. S4mm
PLACE_NEAR=ULB0O. AML7: 2. 54mm
PLACE_NEAR=ULB0O. AML7: 2. 54mm

POH VOC O BYPASS

20 7

POH VCC3_3 BYPASS

(PCH PO 3.3V PVR)

=PP1V05_S0_PCH VCC DM

1 1C2417 [1C2430 B
F Lo 1UF
2 38

1 C2419

[

PLACE_NEAR=UL800. AVR3: 2. 54mm

1C2423

0.

1UF

189

PLACE_NEAR=ULBO00. AF6: 2. 54mm

g
2 3
>0( glcERM

CH VCC3_3_GPI O

, _=PP3V3 P X
T lew e

- CERM
PLACE_NEAR=UL800. RA0: 2. 54mm

6 I

20

7

g%/

=PP3V3_S5_PCH VCC SPI

20 7

PLACE_NEAR=UL800. Y19: 2. 54mm

=PP3V3_S5_PCH VCCDSW

20 7

PLACE_NEAR=UL800. R12: 2. 54mm

PLACE_NEAR=UL800. V37: 2. 54mm

PLACE_NEAR=UL800. V37: 2. 54mm

=PP1V05_S0 PCH VCdl O
1 05F429_i02414 ich407_ 12463 czftoo%i
08 T T b T e o2
&5 &5 &5 &5 CERVEXBR
. =PP1V05_S0_PCH VCCASW
e g szz%ei
; % 5%, 0%, 205 2%
i

PLACE_NEAR=ULB00. AC27: 2. 54mm
PLACE_NEAR=ULB0O. AC27: 2. 54mm
PLACE_NEAR=ULB00. AC27: 2. 54mm

20 16 - =PP1VO5_S0 JPCH VCCl O SATA
1 C2444 |1 C2452

ok Tk

2

2 xgé‘/ 2 xgé PLACE_NEAR=UL800. ACL3: 2. 54nm
0201

PLACE_NEAR=ULB00. AGL3: 2. 54mm

=PP3V3_SUS PCH VCCSUS GPI O
1C2476
TUF

v
0
f S5

20 7

,=PP1V05_S0_PCH VCCSSC
1C2475

=
I of
2 égé‘/ PLACE_NEAR=UL800. U33: 2. 54mm
0201

20 16 7 =PP1V( P AV | FECL K
12434
2%,

2
8361

PLACE_NEAR=ULB00. AC35: 2. 54mm

PLACE_NEAR=ULB00. AE37: 2. 54mm

POH VOC O BYPASS
(PCH USB 1,05V PWR)

=PP1V05_S0_PCH VCCI O USB

20 7

N |_>—\—
OXG‘NIEQ
N
N
(]

SES
RPEST

PLACE_NEAR=UL800. U23: 2. 54mm

BYPASS

; =PP1y/05_S0_PCQH VCC OG:{E’““‘”‘”E
JiC2483 cz4eoi

1 C2F481 1C2482 0
5 %."é%/ %‘Hé%/ %% 2 S
T b T b T Bh ek T

1

PLACE_NEAR=ULB00. AC21: 2. 54mm

PLACE_NEAR=ULB00. AK33: 2. 54mm

=PP1V05_S0_PCH VCCI O CLK

20 7

PLACE_NEAR=UL800. AJ17: 2. S4mm
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PROCESSOR M CROZ2- XDP CONNE

NOTE: This is not the standard XDP pi nout

Use with 920-0782 Adapter Flex to support chipset debug pES| N NOTE:
o Ava LAeLE o aTAG =
=PPVCCI O SO_XDP P T ¢ =PRVCU O S0 XDP
=PP3V3_S0_XDP R | PLACENENT NoTE " .
J2500 oA T TEw e 1 e neaneiados, vy Y Loz s
NOSTUFF DF40RC- 60DP- 0. 4V | S xon o . .
R2540 oS , Re510| 1 ResILt Re512 ,
K 62 /T 61 , DRSS 51 51 ,
ot ! wegoow e !
2 2| O C 1 402 'I 402 5 402 .
@ XDP_CPU PREQ L casen_a -— 5 e casen oo CPU_CFG<16> PUACENEAI2500.52: 2. 54140 !
>_XDP_CPU_PRDY_L cpses — oo e crseaca CPU_CFG<17> ) XDP_CPU TDO- - - - - - - - o :
T 45 ol XDP_CPU _TDI
XDP_BPM L<0> caspaTa a0 DAL 9 e cespata o CPU_CFG<0> XDP_CPU_TMS ' '
O XOP BPM L<1> JS— ~— oo e ooz CPU CFG<1> ) XDP_CPU_TCK ' '
D> XDP_BPM L<4Re560 o 1 g Ay 2y 0P 2 e FENR XDP_CPU_TRST_L - - - - '
[ XDP_ BPM L<BoROS61 %\t i, - o > XDP_BPM L<2> chenuTs & —— 00 015 omp casnata_co CPU_CFG<2> am Lace nEa-un000. 356:2 sae | Lnce nens-uncol L 2 sanen '
> XDP_BPM L<63Resez i \ane o ol o >XDP_BPM L<3> chsnaTA A —— 90 07 ot chsnata_ca CPU_CFG<3> am . '
>—XDP_BPM L <7>R2563 ‘:l;’\/V\/z IS o it i MR D ECR L R ot ,
e > CPU_CFG<10> casen s —s— 220 012 ot P CPU_CFG<8> am . st st '
> CPU_CFG<11> — =210 012 ot P CPU_CFG<9> am . i o ,
26 25 ,:f ,:f
o CPU_CFG<12>R2564 .. 1/\/§/\/2 s S Sl XDP_OBSDATA_B<0> CSnATA F0 — 2O gg 27 o CRSnATA_ M) CPU_CFG<4> am ! ? ?|  Pracevent nore !
o CPU_CFG<13>Re565 ;i 2 o i XDP_OBSDATA_B<1> R -~ 29 —— CPU_CFG<5> am ' Teru i e o '
> CPU_CEG<14>R2566 "Z;‘mz T | LO-PUGE bl 3282 3L PLAGE REARRIBAL, 1: 2. 54 P 3
D CPU_CEG<1B5>R867 I \AA 2 s § [O-F" O XDP_OBSDATA_B<2> chsnaTA & =10 012 _oms chsnata o CPU_CFG<6> am wan | TPXDP_CLK100M P L
e XDP_OBSDATA_B<3> P - 35 g P CPU_CFG<7> =
> 0 0 >— <
38| 37
0 O PLACE NEAR-RIB40. 1: 2. 5400
LA NEAR-UIO00. B35 00 ROB00 XDP_CPU_PWRGD PvRan Hooko FORT: Dpdl ECREIP L TP0 K Hoaka XDP_CPU_CLK100M P
CPU PVRGD N | XDP_CPU_PWRBTN_L - - 200l o 7oy il vecre XDP_CPU_CLK100M N oo | TPXDP_CLK100M N
fann s P AN e Voo ces a8 M50 43 vee_oes_cp
b XDP_CPU_CFG<0> rerc - °° 45 g P XDP_CPURST_L
LAce AR50, E10: 2 Sane roe02 XDP VR READY . pelT gg . —— XDP DBRESET L FON05  PLACENGARRIIZS 1 2, S
o PM PVWRBTN L e LANN 2 s 5 oo NOTE: XDP_DBRESET L pul | ed-up to 3.3V on P. 28 @D s ANN 2 wew  CPU RESET L m
p: @ =SMBUS XDP_SDA re —— 0001 o 0 XDP_CPU_TDO am .
op > =SMBUS XDP_SCL o R P SR esTo XDP_CPU TRST_L oD
PLACE_NEAR=UL000. B50: 2. 54M R2501 il 56 55 - XDP CPU TDI
o Taa NCX—3-0 0 - o OF CPU TVE o>
> R XDP_CPU_TCK a0 - 5° 5 e
Lesu; - 0 0 - oD =
- oo o2 X0, PRESENTH o ¢ =PRIVOS SUS PCH JIAG
201 XDP I
RL04 wop ] xop | PLACENENT NoTE: X .
910 2500 * C2501 PLACE T00 TERV NeAR '
@ PM PCH_SYS PWRK BV v 2500 7| 64 O 63 L | oo |1 e oo .
e ™5 e ! R2550" | 1 Re551 R2552 [
= 998-2516 b . sl o o .
. s e TR L
Even pins should be facing edge of the board J__ \ :. e 2 l
- H\EAREIRes, 52 2. Sam | PLACE NEAR-(1800. UL2: 2. 54MA '
XDP_PCH TDO- - - - - - - - '
. .
XDP_PCH_TDI
T .
PCH M CRO2- XDP CONNECTOR XDE_POH TG . .
NOTE: This is not the standard XDP pi nout TR e T 7 S !
Use with 920-0782 Adapter Flex to support chipset debug , ,
----- XDP
! R2556" !
=PP3V3_S5_XDP XDP_CONN ) 51 !
CRI Tl CAL 5% .
, waw
J2550 . -, '
DF40RC, 60DP- 0. 4V , | .
62 /7 61 , = \
-/ . |
XDP I 1 ' !
e Re%82 TP_XDP_PCH OBSEFN A<0> OBSEN_AQ 4 ©o 3 OBSEN_CD PCH GPI O15 ' '
0 L P Sl |
> PH LG 00 L A AR TP_XDP_PCH OBSFN A<1> CRsen_a1 -~ o e cRsen_Ca SVCIG THROTTLE L gqm - - S -
xop | 85 o’ R2578 PLACE RSO0, G 2 sath ! PLACE TGR/ 7D/ TS/ TRST '
PLAGE NEAR-ULE00. A17: 2 54104 R2580 XDP_PCH GPI O69_OC0_L CBSDATA_AQ —s— 90 o ° CBSDATA_n XDP_PCH | SOATE CPU MEM L ss1nNA 2 yzw | SOLATE CPU MEM L O TEMMERRR L L oL . J
- USB HUB SOFT RESET L sxin AN 2 yzow XDP_PCH USB HUB SOFT_RST_L crspara_a1 —— 10 0 e CBSDATA_C1 PCH_GPI G85 am " o
14 13
0 0
s e XDP_PCH SDCONN STATE RST_L cgspata_a2 PP 15 CRSDATA_C2 DP_AUXCH | SO
LAce neARUnE00. K132 Save Rose v " ™
SDOCNN_STATE RST L suin ot o XDP_PCH ENET PVR EN CBSDATA & — ool eoa cBspaTA 3 SATARDRVR EN o
W 201 20| 19
o0 TP_XDP_PCH CBSEN B<0> e | | ge 20 ol? el | msnm TP_XDP_PCH_OBSEN D<0>
PLACEREAEURS00. 162 54w R2587 TP_XDP_PCH_OBSFN B<1> CRSEN_B1 =210 012 ot CRSEN_D1 TP_XDP_PCH_OBSFN_D<1>
> ENET_PVR_EN 1 2 0w R Db Pl
PCH GPIl A3 _OA4_ L OBSDATA_RO s 28 27 it CBSDATA D0 PCH GPI G36_SATA2GP
- . > 0 0 >— . <
LA NEAR-ULB00. B 2 S Ro5B1 XDP_PCH SDCONN DET L CESDATA_B1 =20 012 i CRSDATA_D1 JTAG | SP_TCK am _—
5 *-=—— 5 - R0 LAce nEA-Une00. A 2 sane
SDCONN_ STATE CHANGE st AAA, 2o {m_PCH_GPI 010_QC6_L chsoaTa B2 — 0ol o chsoaTa 02 XDP_PCH_AUD | PHS SW TCH EN s A AN 2 atzn AUD_| PHS_SW TCH EN_PCHm
A v s2550, 35, 55 Rnggzl ™ PCH GPI O14_OC7_L OBSDATA_B: - 22 00 zj — CBSDATA_ D3 ENET_LOW PWR am
m—ALL_SYS PWRGD s IAARA 2 aew XDP_PCH S5_PWRGD PURGIY HOCKO -0 32 39 om | TPCI K/ HOOKA TP_XDP_PCH HOOK4
i XDP_PCH_PWRBTN L HOOK1 - 2 e | TPl Kt/ HOOKS TP_XDP_PCH_HOOKS
- 0 0 -
PLACE NEAR-U900, D101 2. 54800 Ro585 VCC_0BS_AB a4 5 o3 VCC_0BS_CD
PM PWRBTN L i n O 2 usow TP_XDPPCH HOOK2 HOOK2 - 49 5 o448 - RESET#/ HOOKG XDPPCH PLTRST L am 1K series R on PCH Support P. 28
< A\ % TP_XDPPCH_HOOK3 HOCK AT Dl ETY DERAL HOOK XDP_DBRESET_L o>
50 00 49 NOTE: XDP_DBRESET_L pul l ed-up to 3.3V on P. 28
o =SMBUS XDP_SDA spa —— 2001 o o XDP_PCH_T! m
faas =SMBUS XDP_SCL sa - 54 5 o422 TRSTn TP_XDP_PCH TRST L
ToKL NCx—=2 0 o422 - Tl XDP_PCH TDI oD SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201
Pleen) XDP_PCH TCK TcKa - 58 5 o2 - NG XDP_PCH TMS oD TTILE
8% 5 o2 XDP_PRESENT# CPU & PCH XDP
c2580 64 /™ 63 c2581 d} Appl e Inc 051-8870
0. 1UF — u 0. 1UF : \ ON
. . ] o (<] 3.13.0
Even pins should be facing edge of the board = * 998- 2516 . -
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| 6

2487 ZPP3Y3 S3

B_HUB

BYPASS=U2600, 56A0M pe0g. 34: - 2mm

YPASS=U260Q. 23: : 2nm
C2611 1 2612 1[BYPASS=U2600. 15: : 2im
0. 1UF 0. 1UF
2

C2602 * C2603 *
4. 7TUF —— 0.1UF —— . .
20% — 10% —— 10% 10%
53V, iV, 16V eV,
X5R- CERVL X5R- CERM X5R- CERM X5R- CERM
4 020: 0201 0201

BYPASS=U2600, 28As8MBeag. 29: - 20m

YPASS=U26005 05081 2600. 10: : 24m

2 |

BOM GROUP

BOM OPTI ONS

HUB1_ALLREM

HUB1_NONREML_0, HUB1_NONREMD_O

HUB1_1NONREM

HUB1_NONREML_0, HUB1_NONREMD_1

HUB1_2NONREM

HUB1_NONREML_1, HUB1_NONREMD_O

HUB1_3NONREM

HUB1_NONREML_1, HUB1_NONREMD_1

HUB2_ALLREM

HUB2_NONREML_0, HUB2_NONREMD_O

HUB2_1NONREM

HUB2_NONREML_0, HUB2_NONREMD_1

HUB2_2NONREM

HUB2_NONREML_1, HUB2_NONREMD_O

HUB2_3NONREM

HUB2_NONREML_1, HUB2_NONREMD_1

7 1 1 10 * PPUSB_HUBL CRFILT
26071 2608 2609 2610 PELSE_HLBL CRELL NON_REML NON_REMD DESCR! PTI ON
N —_— N — N N M N”NECK”W DTH=0. 2MM
R 10% 0% 0% VOTTAGE=1. 8V 1 2617 2618 0 0 Al ports are renovable
R R 2 SR CER 2 SR CERM 2 SR CER 2 PPUSB HUB1 PLLFILT o 1 0 1 Port 1 is non renpvabl e
o 0z01 0z01 0201 s B L — 0. 1UF
o NEENMEHE B IR AE%%WB[\!/TH:O 2M kv 20%, 1 o] Port 1 and 2 are non renovabl e
_ + C2615 + C2616 ? R ceRM R 1 1 Port 1, 2, and 3 are non renovabl e
Bars: Rl e
Iz : 2
24. 000M 150PPM 6PF % o} Sa0 M Sa01 BOVI TABLE
T2 OM T_TABLE 7
CRI TI CAL IUI CRI Tl CAL SYM VER 1 v PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
I 2X1. 6X0. 65- S U2600
_— Cc2619 1 C2620 = 33850720 2 | swsc use2s14 2600, U2650 CRITI CAL USBHUB_2514
18PF R2630 18PF R2605 USB2513B
5 LM 5%, 700 N 338s0824 | 2 | swec Use2s14B 2600, U2650 CRITI CAL USBHUB_25148
NPo- 06 2 —\/ VN ? oo USB HUB1 TEST 11 ML USB T29A N
HUBL_NONREML_1 HUBL_NONREMD_1 201 5% 201 TEST USBDM DN1/ PRT_DI S _| > D @ T29 33850023 | 2 | swec usxesise U2600, U2650 CRITI CAL USBHUB_25138
| . 20w J_ 5% USB HUB RESET L 26 . USBDP_DNL/ PRT_DI S_P1 USB T29A P &
R2601 R2603 oo oW 24 USB HUB RESET L 294 RESET
= = = 3 USB_SDCARD N
oK oK CRI TI CAL = USB HUB1 XTAL1 33 | XTALI N/ CLKIN is;}x; gg*g 27': 2 USB_SDOARD P D 2 & SDCARD(NA to K78)
v e USB _HUB1_XTAL2 32 | xTAaLOUT = == = D> 3 %0
201, , 201 6 USB EXTD N
28 USBDM_DN3/ PRT_DI S_M8 Ve YK
USB_HUB1 NONREMD SUSP_I ND/ LOCAL_PYR/ NON_REND | (o0 oo™ oy o pal 7 USE_EXTD P S UOExternal D
USB HUB1 NONREML 22 | SpA/ SMBDATA/ NON_REML a
24 M o XNC
HUB1_NONREML_O HUB1_NONREMD_O USB HUBL CFG SELO SCL/ SMBCLK/ CFG_SELO NG9 s N
R2602* ‘R2604 HS_I ND/ CFG_SEL1 PRTPWRL/ BC_EN1*|[ 12 TP USB HUB1 PRTPWRL
10K 10K PRTPWR2/ BC_EN2* | 16 NC USB HUB1 PRTPWR2
1120w H PRTPWR3/ BC_EN3*| 18 _NC USB HUB1 PRTPWR3 =PP3V3 S3 USB HUB 7824
I A - N 20 NC UsB HUBL PRTPWRA
\pu  Ocs1*pl3 TP use HUBI ocsi .
\pu  OCS2rpl7  NC USB HUBL OCS? 1R02K620
£ \pu  0sC3* 1o USB EXTD OC L 6 40 § 5%
21 - < 120w
| PU Ng USB HUB1 OCS4 Yan K ) ' 7 =PP3V3 S3 USB RESI
RBI AS| 35 USB HUBL RBI AS R2640
VBUS_DET| 27 USB HUB1 VBUS DET ,=PP3V3 S5 USB RESE] 20
CRI TI CAL o
BYPASS=U2650. 5: : 5mm useDM UP| 30 USB HUBL WP N @ v |'R2600 20w
24 5 7 =PP3 B_HUB YPASS=UP65@Q. 23::2nm 4 usBDP_UPL 31 UsB HUBL UP P Eo e e Q12K 201 1R2641
BYPASS=U2650. 34: : 2nm THRM PAD aow 10K
Y P, = .15:: 1 TUFF
2652 1 2653 1| 2661 : C2662 1 [PYPASSTU2650. 15 Zmm . 220 R2642 NOSTUH o
4. 7TUF —— 0. 1UF —— 0. 1UF —— 0. 1UF 00K % 2201
20% — 0% — 10% —1 0% 1120w
Bl oV oV oV
X5R CERML 2 X5R- CERM 2 X5R- CERM 2 X5R- CERM b M
4 0201 = 201,
USB HUB RESET L
BYPASS=U2650. 23,
BPRID 12650, 10: : 2 @640
SYPASS— oo P3VgsS3 EN RC 2 2N7002DW X- G
= 0. o SOT- 363
QYERSSEL'E%SO. 5::2mp
C2657 * C2658 * C2659 * C2660 * PPUSB_HUB2 CRFILT . 4
4. 7TUF —— 0. 1UF —— 0. 1UF —— 0. 1UF —— N RENE_W DTH=0. 4vM €2640
M N_NECK™ W DTH=0. 2MM
20% —— 10% —T— 10% —— 10% R —— 0.47UF
& 1 1 1o 1 C2668 oy
X5k CERML SR CERM X5R- CERM SR CERM PPUSB_HUB2 PLLFILT o3V
a02 0201 0201 0201 TRV RO 1UF CERM X5R
o|w|m|o|o| <| | MNREK WDTH=0. 2W 20%, a0z
J_ wld|[H| N[N [®] =] ®f VoTAGESL. 8V 2 xsr d
0201
~woms 5 K -+
¥2858" zz N
24. 000M 150PPM 6PF % = R2690 D2600
12 OM T_TABLE 2 0 o 523
CRI TI CAL 14 CRI TI CAL SYM VER 1 23 18 B, T RESET L 1 2 USB HUB SOFT RESET L R 2 [ s
2X1. 6X0. 65- SM U2650 %o BN
— 4 C2669 1 C2670 USB2513B 120w BAT54XV2T1
18PF R2680 18PF 201
5 N ) Raess N
- 2 —\/N\N\—— 2 - 11
HUB2_ NONREML_1 HUB2_ NONREMD_ 1 NPo- 208 Ve ragis v USB HUB2 TEST TEST USBDM _DN1/ PRT_DI SJ\A: ig SI f: GED 7 ® g yeTooth
R2651'| |'Re653 W 1 yZow 2 USB HUB RESET L 26 | ReSET USBDP_DNL/ PRT_DI S_P: oo
= 201 = = Ve
10K 10K = = = el 3 USB_TPAD HUB N
e o CRI TI CAL = USB HUB2 XTAL1 33 | XTALI N CLKI N USBDM D2/ PRT_DI S_M2)— <D “°  Trackpad/ Keyboar d
120w 1120w > USBDP_DN2/ PRT_DI S_P: USB TPAD HUB P 9
55 USB HUB2 XTAL2 32 | xTAaLOUT ! _Dis | o
201, , 2o 6
USBDM_DN3/ PRT_DI S_M8 USB EXTA N .
USB HUB2 NONREM 28 P_I ND/ LOCAL_PWR/ NON_RE] - -2 <D R ght USB A
SUSP_I NDY - LREMD sBDP_DNa/ PRT_DI'S_P3| 7 USB EXTA P o re o
USB HUB2 NONREML 22 | Spa/ SMBDATA/ NON_REML 8
24 i o XNC
HUB2_NONREML_O HUB2_NONREMD_O USB HUB2 CFG SELO SCL/ SMBCLK/ CFG_SELO NG9 s N
R2652* ‘R2654 HS_I ND/ CFG_SEL1 PRTPWR1/ BC_EN1*| 12 TP _USB HUB2 PRTPWRL
10K 10K PRTPWR2/ BC_EN2* [ 16 NC USB HUB2 PRTPWR2
120w aow PRTPWR3/ BC_EN3*| 18 NC USB HUB2 PRTPWR3 =PPx B HUE 782
wi,[ ],z NG_20_ NC USB HUB2 PRTPWR4
\py Ocs1*pl3 TP USB HUB2 COCS1 .
ocs2r 17 NC USB HUB2 OCS2 R2670
1 i .P1o B EXTA OC L Y
= |pU  OSC3 USi oc Yanu B § 5% 21 M.B SYNC DATE=12/13/ 201
21 —USB HUB2 OCS4 20w
| PU NG Yan K . CE TTILE
2 l |S
RBI AS| 35 USB HUB2 RBIAS B HUBS
27 DET
VBUS_DET| USB HUB2 VBUS =T - =
2 CRI TI CAL Appl e Inc. 051- 8870
1
useo up 80 LS8 HLE? L N @ |'R2650 o 3.13.0
useDP_UP|_3 USB HUB2 P P @ e Q12K NOT| ROPI ROPI - -
- 1% C [ ——
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TVWW ]

System RTC

Power

7 _=PPVBAT G3 SYSCLK

Source & 32kHz / 25MHz

Coi n- Cel |
No Coin-Cell: 3.42V G3Hot

7 _=PP3V3 S5 SYSOLK

VBAT (300-ohm & 10uF RO
(no RO

Cl ock Gener at or

Coi n-Cel | & G3Hot 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5
No Coi n-Cel | 3.3V s5
Geend k 25M4 Pover 7 _=PP3V3 SO SYSCLKGEN No bypass necessary
Powered in SO
S8 XTAL Pover 7 _=PPVDDI O SO_SBOLK w ~ 9
T29 XTAL Power 7 _=PPVDDI O T29 CLK
(I.l\’ [yl g VBAT and +V3.3A are
8\ g m- internally CRed to
+ +
create VDD_RTC_QUT.
c2724j 2722 * t 2702 > T
0. —— 0 —— —w 2700 +va. 3A shoul d be fi rst
or e ? or i 2 T e SLG3NB148V avail abl e ~3.3V power
ozor ozt ozt TN to reduce VBAT draw.
CRI TI CAL
11 |VDDI O 25M A 32KHZ_A| 12 SYSOLK_CLK32K RTC 16 70
= Gound VDDIO of unused CLK S | vDDI O_25M B
£ put
outputs for power Savings 10| Vool O 25M G 25 N sk OLKoEM S8 o
DDl O_25M_| MHZ_ - oD
R2705 25MZ_B| 8
. |
YSCLK_CLK25M X2 AAAA YSCLK_CLK25M X2 R e 3| x2 25MHZz_d 15 YSCLK _CLK25M T2! 34 70
o Q1% g sSysakouesmTe
™ NO STUFF IR PR —PPVRTC G3_out ;
R TICAL e R2706 VDD_RTC_OQUT|.L o & For SB RTC Power
Y2705 m an THRM
25. 000M-Z- 12PF- 20PPM Vaow ——~ PAD * 2710
- NEIE [—r
e SYSCLK CLK25M X1 Lo
I NOTE: 30 PPM crystal requi red
NO STUFF
PCH SO PWRGD R2763
0
5%
25 7 _=PP3V3 S5 PCHPWRGD 1 20w
o
25 7 _=PP3V3 SO _SB PM Jo1
ZPP3V3 S5 PCHPVRGD 7 25
R2750" 1 C2750
K il .
o 10% 2760
zow P e
201 20%
o, Tov
? X5R CERM
L 201
62 52 41 23 E ALL_SYS PWRGD ! SCT0- HF .
. P s0_poooo . e R2762
w2750 \ 3.0k
57 [TR)-—CBU WP PGOD 2 / w760 }- YS PURCK R PM PCH SYS PWROK oo v =
120w
I NO STUFF
3 201 1
R2761
| o
= w
R2760
0
41 36 _SMC_DELAYED PWRGD N W\/, PM PCH_PWROK
v [Erpe—
1 20w PM_PCH_APVROK 17
o
201
UNUSED cl ock terminations for FC M MODE
69 16 _POickiapM REFaLK
69 16 POE aKicMPaIN
69 16 POE GKioou PGP
69 16 POiaKIOM SATA N
69 16 POiGKIOMSATA P
o 16
16
1 1 1 1 1
R2752 |'R2753 |"R2754 | R2755 | R2756
10K 10K 10K 10K 10K
" " " " "
o o Som o o

JLOPDTUWCE . VI

3

Pl at f orm Reset Connecti ons
Unbuf f er ed

R2781 —_ ipcreser L oD o
33
PLT RESET L . 2 LPCPLUS RESET L
0 D e VV\ T AT oD ©
5%
120w
201 R2783
33
. 2 MC LRESET L oD
55
120w
R2782 0,
N2
1 W\/ SDCARD PLT _RST L @ 33
5
120w
201 R2788
0
ANt RESET L oo -
55
120w
R2771 oy
0
LAAA PCASSS7D RESET L oo
5% XOP
120w
201 R2789
A AL 2 XDPPCH PLTRST L o 2
55
120w
o
— =129 RESET L oo
Series Ris R3803
R2793
. ’\/i/\/ BKLT PLT RST L oD
7 _=PP3V3 SO RSTBUE 5
120w
Buf f er ed e
u2780
74LVC1Q07
sc70
4 PLT RST BUF L
TR BASE-TRE
f
R2780
c2780 ! 100K CPU RESET L
4 ) — 10 23
0. 108 Toou = oD
R o 2 , 201 VTT vol tage divider on CPU page
PCH Reset Button
25 7 _=PP3V3 SO SB PM
1
R2795
10K
5%
1/16W
XDP M- LF
R2796 2402
0
67 23 10 [Ty X0P DBRESET L 1 2 PM SYSRST L Va:n T
s
-
1
R2'797
0
5%
1/16W
M- LF
2402
S| LK_PART=SYS RESET
R2727
oo AC Vit o RN 2 LPC CLK33M SMC I'P!!EH'FE ———
70 15 [T oD« 7 -
20w Cl ock (CK505) and Chi pset Support
o R2726
s g em e s
PLAGE NEAR-UL800. £49; 5. 1mm 22
1 L E T TR B s : \pc akssuipceLus o470 051- 8870
(anos AN/ oD d} Appl e I nc.
1 psme )
Y re729 S 3.13.0
PLACE_NEAR-=UL800. Gi5: 2. 54MM 5. 1mm 22 NOTI CE OF PROPRI ETARY PROPERTY:
10 [TIy—PCH CLks3M POl OUT 1 2 PCH CLKI3M POLIN frITy, 16 60
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The circuit bel ow handl es CPU and VTT power during SO0->S3->S0 transitions, as well

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

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

WHEN HI G+ CPU 1.5V remains powered in S3, VIT follows SO rails,

WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition,

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

MEWTT_EN = (I SOLATE_CPU_MEM L + PLT_RST_L)

* PM_SLP_S3_L

MEM RESET_L = !| SOLATE_CPU MEM L + CPU_MEM RESET_L

62 49 a1 17 PM SLP. L

MEM RESET_L not i sol at ed.

MEM _RESET_L i sol at ed.

CPUMEM SO
1R2805
10K
20w
2201
¢ PLVECPU EN oy o0
, =PP3V3_S3_MEMRESET CPUVEM SO
CPUVEM_SO 805 Bl
R2801* SSMENSTIELEE |
100K —
9%
1/ 2 >
201, 26" st
P1V5CPU EN L
CPUI\/EI\é_ 8(()) s oo = CPUMEM SO
sSvBNATEORY | | SSVBNS7FEAPE
63 | kK > | Sor563
CPUVEM SO s H '_'m 4
R2890 5[G7 Si7 R
2 10 > L SOLATE_CPU VEM L 2 0 1 SOLATE _QPU,MEM L_R ¢ PMSLP_S3 L murae
1w CPUMEM_SO
26 = R2810
10K
Eé‘éow
2 1
. _=PP5V_S3 NEMRESET ¢ VEMTT EN __ ermy
CPUVEM SO
CPUVEM SO CPUVEM_SO 810 | B¢
R2815! R2802 SSMENSTTELEE |
160K 100K ol
5 %
1/ 28W 1/ 28W “
2%, 201, 2[G" st
MEMVTT_EN L
CPUVEM SO CPUMEM SO |
815 ssvBraTeEY [
SSMBN37FEAPE 3 |k
SOT563  ay H
(U]
® 2l skt
=) I ) 1025
© —
c2817 1
& CPUVEM SO
w2 815
SSMBN37FEAPE
1 NEMRESET I SQL_ LSSV L @ . sorses
3
" =MEM RESET_L CPU_NVEM RESET_L o T8 e VEM RESET L oD 27 2 20 50
(]

5%
150w
1
Step | SEATE CPU MEM L PLT_RESET_L PMSLP_S3_ L PMSLP_ S4 L CPY MEM RESET_L MEM _RES$ET_L MEMWTT_EN P1V5CPU_EN
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
5 0 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.

VWW - 8 AP COPD T EE . VT 3 2 1

1Vv5 SO "PGOCD' for CPU

- =PP3V3_S5_CPU_VCCDDR
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
R2822
19K
Dow CRI TI CAL |6
R2820* 2201 o | Q@820
27."4K ! DVB53DOUV
1/ 25% ||<, SOT- 563
PM MEM PWRGD L_2|G
201, 1
820 h
S
5
P1V5_S0_DIV, @ DIvB53D0WV 1
SOT- 563
4
NO STUFF
1
Re82l 28201
- gk 1000PF —
1/ 200 i%’z"
2"5”1:2 20

MEMVTT C anp

Ensures CKE signals are held lowin S3

, _=PPVTT_SO_VTTCLAMP

75mA max |oad @0. 75V

60MV max power

26 7 _=PP5V. ESET CPUMEM SO
CPUVEM_SO 92 0 |l
R28511 SSMBN37FEEAPE Kk
0K SOT563
3 =
1/ 2 3 “
201, 2[G™ st
VITCLAMP_EN
PBESD o5 NOSTUFF
ssveraTeene |1 C2851 ¢
soT563 | Kh 1000pE ——
3 = ggz
F e 201
5[G™ Siz
5 5 [T =DDRVTT_EN

CPU Menpory S3 Support
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69

42820l &PPLVE S3MEM A o
2 28 27 =
o (=] o o o 5 M
Q|<|8(8(8[e<|2(s| |88 S Sl
il o 2[<|8(8(8|2|<|2|s| &|8|8|d 12912 o o SlalS| SlnlelS
m— = g, ATUF wl s 9|¢g|s| |0|8|T 1.C2932
0 VoD VooQ LW m— po— S T3 S 'F
U2900 201 mom av 0.47UF 5 0.47UF, 29 VDD VDDQ 20
910 b GEraom 1 A b GErwom 1
DDR3- 1333 U2 = > > U2920 v g g
G DDR3- 1333 ; = L2930 .
o 32 25 27 11 MEM A 0OT<0> R | o1 FB OM T TABLE DDR3- 1333 - DDR3- 1333
i @ FBGA
68 32 28 27 11 MEM A ODT<0> ** | ODT OM T_TABLE @ FBGA FBGA
vo 20 20 27 3 MEMRESET L N3 | peaers o reser L G 68 32 28 27 11 MEMA ODT<0> = | DT OM T_TABLE o8 32 20 27 11 MEMAA 00T<0> @ | opr OM T_TABLE
q 30 20 28 27 26 2ELTEO 2 RESET*
R29001 5 %\ 2 wownze P |70 o - 20 29 20 27 20 MEMRESET L N8 g 20 20 20 27 20 MEMRESET L NS pesp
= VE' 1% ¥oaw 200 4 B4 fan 2 __emazats 17Q R29201 A 200 2 vem A zgeHO R29301 5 200 5 Ho
%8 32 28 27 11 MEM A A<O> AO DQ MEM A DO<7> 11 68 = Vs v o k4 | a0 B4 == 2Q 1 MEMA ZGB 2Q
A At 8 = Go 52 28 27 11 MEM A A<O> D[ BAMVEM A DO<B> 11 es = W 1% 20w 200 = Mo
o8 32 20 27 11 —'VE"”A<2>L4 AL DQLAL& MEM A DQ<4> 31 6n o s 20 v 1a MEMA AC1> LB | A OB oM A DOs1a> 11 oo o 52 20 27 11 MEMA A<o> K4 | a9 D[ B4 VEM A DO<19> 43 6n e a2 28 20 12 MEMA A<O> K4 | a9 DQO| B4 MVEM A DO<28> s e
NEM A<2> M A 2 - 121
C o 0z 20 2 MEMANDE o 223 D@ALCQ iM A 3> 11 68 e PSS P bQy G VM A D155 1 <o o0 52 26 27 11 MEM A A<I> ti AL DQL BVEM A DO<17> 13 6s o 5220 27 12 MEMA A<1> L8 | a1 DQL| B VEM A DO<26> 13 65
MM A Acs> K8 | | Ovem A DOsz>
mmmoa MMASD A oal & e vy ey I N v Ao wo o dEMANZ  Ln DR SMEMA D023 11w eezze s MEMAAR> L4 lap | VM A DO27> 53 e
MEM A Aca> L9 | | E4vEm A DOSS> 19| bg
o8 32 20 27 11 = NF/ DQ4 S AEMA > 116 o s 20 v 12 NEMA Acdn L9 | pg NE/ 4 veM A DOS10> 11 oo 60 52 28 27 11 MEM A A<3> A3 D3| O MEM A DO<20> 11 6 o 5220 27 11 MEMA A<3> K3 | a3 DQ3| O VEM A DO<30> 11 6
68 32 28 27 11 MEM A A<5> = A5 NF/DCBDG’VEM&n o8 e Apces 13 | a5 NFIDQ‘AEQ A DT 632 28 27 11 MEMA Aca> L9 | pg NF/ DQ4| B4 VEM A DO<22> 11 65 o 32 20 27 11 MEMA A<a> L9 | ag NF/ DQ4| E4 MEM A DO<25> 4 65
A | CvEm A Dos6>
68 52 28 27 11 MEM A A<6> v {46 NF/ DQ6 Esmn A DO6> 11 g I MA ncoe ¥ | ne N DQp| - MEM A DO132 VM A DO1n o o 92 2027 12 MEMA As> L3 | a5 NF/ DQB| E9 MEM A DO<16> 11 65 o 9220 27 12 MEMA Acs> L3 | a5 NF/ DQB| E9 MEM A DO<24> 11 65
MEMA AcT> M | | E8vEm A DOO>
o8 32 20 27 11 2 2<;> = NF/ DQ7 M A > 11 mmmn A s VB | a0 N DQGAEB VM A DO o 52 28 27 11 MEMA A<6> M | ag NF/ DQ| DB VEM A DO<18> 11 65 00 5220 27 11 MEMA A<6> M | ag NF/ DQB| D3 MEM A DO<29> 11 65
VEM A_A<B> VEN D7 —MEM A DO<9>
o8 32 28 27 11 £oct ™ 1 o mEmmn A A N | ng o8 32 20 27 11 L/MNN'; A7 NF/ DQ7| EB MEM A DO<21> 15 65 o0 3220 27 11 MEMA Ac7>  MB | a7 NF/ DQ7| EB MEM A DO<31>  1s 6s
NEM \<9> M A
68 32 28 27 11 VP ﬁio/ - DQs| MEM A DQS P<0> 13 68 w5 52 25 27 12 A acos M| pg  pema Pet> 11 o0 o8 32 28 27 11 MEM A A<8> = A8 65 3228 27 11 MEMA A<g> N9 | ag
o8 32 28 27 11 w D4 vew A KOs 11 oo M AAcios T8 | aror AP DQS—MEMA DS Pl> 68 a2 28 27 11 MEM A A<9> A9 DQS| 4 MEM A DG P<2> 11 6 o 32 20 27 11 MEMA A<o> M4 | ag DQS| 4 VEM A DGS P<3> 11 6
68 32 28 27 11 MEM A A<11> ALl DQ5* (— VEM A DGB N<0> D4 vem A N<l> MEM A A<10> _HB8 H8
MB DQs* D¢ 11 68 68 32 28 27 11 A10/ AP 68 32 28 27 11 MEM A A<10> A10/ AP
MEM A A<12> K8 [ A1/ Bo+ o8 32 28 27 11 MEM A A<i1> ALl VB DQ5* (D4 VEM A DOS N<2> 13 6n © 3228 DOs* 24 nem A Ne3>
68 32 28 27 11 o oM T B8 o5 52 25 27 11 MEM A A<12> KB | o1o/ BOr 68 32 28 27 11 MEM A A<l1> A1l 68 a2 28 27 11 MEMA A<11>  MB | A1g D—MEM A DGS N<3> 11 68
68 32 28 27 11 MEM A A<13> A13 oS N DM TDGs| B8 60 a2 28 27 11 MEM A A<12> K8 | Ajo/pox 228 27 11 MEMA A<12> K8 | a12/ gor
MEM A A<14> N8 | A1g A8 68 a2 28 27 11 MEM A A<13> A3 NG pm TDgs| B8 oo o2 2 pm TDgs| B8
NF/TDQS* |28 e = VEM A Acta> B | A1g N7 TOGS | A8 e 1 o8 32 28 27 11 MEM A A<13> AL3 = 1 5 32 28 27 11 MEM A A<13> N4 [ a13 w1
- o N — = vEMA Acta> N8 | p1g NF/TDGS [ A8 ¢ = VEMA Acta> N8 | p1g NF/TDGS [ A8 ¢ =
o8 32 26 27 11 MEM A BA<O> BAO NC .
v MEM A BA<0> I3 | gag Al
MEM A Ba<i> K9 [pgag Al 68 32 28 27 11 NC s
o MEMA B 2 2 N T A B | o A4 o w32 20 27 1 MEMA BAS0> 93 | BAD AL ¢ o0 32 25 27 11 MEM A BA<O> I8 | gag LA e
MEM A BAc2>  J4 | BA2 AT
5 52 28 27 11 H e T A 4 ALLNC 68 32 20 27 11 MEM A BA<1> KO fpag 1A Ne o8 32 26 27 11 MEM A Ba<1> K9 | gay | A4 e
o 2 NG NEMA BAsz> | BAZ 72 o o8 32 26 27 11 MEM A BA<2>  J4 | Ba> LA NG o0 32 20 27 11 MEM A BA<p>  J4 | gap All\e
68 32 28 27 11 MEM A CLK P<O: CcK NC | < =
MEM A LK P<0>F8 | | FL s F10 P2 ne F2
8 * H2 68 32 28 27 11 MEM A CLK p<oF CK o
o0 a2 20 27 11 MEM A QLK N<0xBf ¢ NC2 Ne A 0] o we | e & oo 32 20 27 11 MEM A OLK P<0>F8 | ¢ | F10\c o8 32 28 27 11 MEM A OLK P<0FB | ¢ F10\c
MEM A LK P<0>F8 | | FaC
e 2 o 2 a1 MEMLA OKEOEI0 | e HEONe . o o8 52 20 27 11 NEM A QLK N0 cxr NC| | H2 e o8 52 28 27 11 MEM A QLK N<0B ] cxr NC| [ H2
e 138 ¢ o8 52 20 27 11 MEM A CKE<0> G10 | ke 38 \C Glo | M0\ | Lo
oo e 12 MEMLAGS Leos FB | cor M o 198 \c o8 52 20 27 11 MEM A OKE<0> GLO | ke Is oa 52 20 27 11 MEM A OKE<0> GLO | ke 35 \©
=== Mt o8 52 20 27 11 MEM A CS L<0> B csv LN Ne e N NC No
w0z MMARS L FidRast NC a N1 C 68 32 20 27 11 MEM A CS L<0> FB | cox L2 ne o5 32 28 27 11 MEM A Cs L<0> B | cs+ NL e
MEMA CAS L A 68 32 28 27 11 M A L RAS* N1 = NI
s“““mﬁcmcgs* o 0z 20 2712 MEMA cas L AT casr saazzawnwuzcms* —"NC gy MMARSS L P Ras NC
B 93220270 MEMAVWL TH4 w5 52 25 27 12 Ave L M e o8 32 28 27 11 MEM A L o CAs* o8 32 28 27 11 MEM A L <] cas
E— ooz oz MMAVEL ] ver ooz 2 1 MMAVEL A ver
vss VSS!
vss VSS!
vss VSS! vss VSS!
||~ (2] olo|o|o [v] (o} [«] (=]
PPEPEREIERZE BFERE R EEEEEREREEE
ooy [32] oo [v]
S22 g|8 a|S(S|2|2(2|8[2|12 23| B|8(8|3|F a5 (3|2|2(2)B[R|2(2|S| 3|8(8|3|3
J_ ~ |- (6] a] L=l =) oo

.||—

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

MASTER=K78 M.B
TTILE

DDR3 DRAM CHANNEL A (0-31)
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31 30 29 28 27 PROV75 _S3 MEM VREFCA A
S5 wEw vREFCA A
68 31 30 29 28 27 __PPQYTS 65 31 30 20 25 27 _PPOVES S3 MEM VREFCA A 68 31 30 20 28 27 __PPQY75 S3 MEM VREFCA A
3029 25 27 o __PPOVTS S5 VENGVREFDO A 1528707 PPLVE S34MEM A _PPLVE S3. MEM A -
o ° ol lo] o ° e o G %2429’ oo 21 30 20 28 27 o _EPOVIS S3 WEM QEEFDD A sarer PPV S3,MEM A o8 21 30 20 28 27 o __EFOWTS 53 NENVREFDD A ra207 SPPLVE S3,MEM A
o — [l Bt o (=} (=} (=}
C3000 o 3| 2<(8|8|8|L|L||s| =00l @ Sl ey|eof = 1 o of o o o =] of o =]
— o] 5 228|822 8|0 3012 o o 2/2|8ls|s|¢S|e|s| &|olu/d 1 C3022 030 |t csozqr 8| 2| 2|2|88(s|YS|¢S| &|o|u/d 1 C3032
0’270, 0. 470F ,_EL e VDD VDDQ /55 Nsse) Oguit7F 0. 47UF — 0. 47UF
e ; g8 oo Grw x5R 1 8 9 VDD VDDQ v 0310, 0.47H, |8 @ VbD VDDQ 397
€t b AN s ok B b AN
U3000 s s U3010 [ 201 201
DDR3- 1333 DDR3- 1333 >z u3020 = pi= >z u3030 =
o0 32 25 27 11 MEM A 0OT<0> @ | cpr FBGA v 1_TamLE @ FBGA DDR3- 1333 DDR3- 1333
— - MEM A _ODT<0> ooT FBGA
G o 9z 27 MEMACOTS02 OM T_TABLE o0 22 2 27 11 MEMA cOT<0> @ | cpT FBGA  om 1_TaBLE o0 22 20 27 11 MEMA cOT<0> @ | cpT OM T_TABLE
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7 _=PP3V3 S3 VREFMRGN

Page Not es

3 2

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

buffers at once or VRef source may be overl oaded.

9 27 28 29 30 68

27 28 29 30 68

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

VREFNRGN
T
56 7 _=PPVIT S3 DDR BUF R3303
R3318 PLAGE_ NEAR-2900. EL: 2. 54mm
s 10mA max | oad
1 2 PP3V3 S3 VREFMRGN DAC °
VVV M N_LI NE_W DTH=0. 3 mm
e M N_NEGCW DTH=0. 2 VREFVRGN VREFVRGN
N VOLTAGE=3. 3V R R
NONE C3300 C3301 VREFMRGN
02 P N s VREFMVRGN PPOVY VEM VREFDO A
— ORI TI CAL C3303 * VREFMRGN M N_LINE W DTH=0. 3
20% 10% BL u3302 M N_NEGK W DTH=0. 2
6.3V 16v - 0. 1UF ” pivssiy
a2 2 sr cerM VREFMRGN 1006 —— - URURess R3304 VOLTAGE=0. 75V
a02-LF 0201 v, ucse 133
| ussoo o ceR VREFMRGN_DQ_SCDI MVA_BUE
VDD
1% PLAGE_ NEAR-I200. 28: 1mm
44 [[)—=L2C VREFDACS SO SCL e VOUTA[L VREFVRGN_SCDI MVA DQ 11 20w
e
< 201
44 Ry =1 2C VREFDACS SDA SDA 5 VOUTBEZ _ NC
A0 & vourds VREFMRGN SOOI MV cA
= RD) OUT! VREFMRGN
Addr =0x98( WR) / 0x99( RD) 141 Ve 5 - NVEM/REG FBVREF
D NOTE: MEMREG and FRAVEBUF share o VREFMVRGN
a DAC output, cannot enabl e I VREFMRGN R3309
both at the sane time! R3301 200 pLAce NeAR=32900. 126: 2. S4rm
100K
o PPOV75_S3 MEM VREFCA A
o VREFNRGN M N LINE W OTH-0. 3
T M N_NEGCW DTH=0. 2 mm
L R3310 VOLTAGE=0. 75V
R3319 - 133
SHORT VREF: CA_SCDI MVA BUE
2 PP3V3 S3 VREFMRGN CTRL
VVV M N_LI NE_W DTFH=0. 3 mm 1% PLAGE NEAR-RI309. 2: 1mm
o M N_NEGCW DTH=0. 2 mm 11 20w
N VOLTAGE=3. 3V CRITI CAL e
N VREFVRGN 201
02 o| VREFMRGN
C3302 * al
0.1UF —— vce
10%
s, F 3301
201 PCA9557
N
(@ POLE o
A0 P17 VREFMRGN DQ_SCDI MVA_EN
VREFVRGN
Addr =0x30( WR) / 0x31( RD) AL P22 1
sla2 P3| 10 VREEMRGN_CA_SCDI MVA_EN R3307
100K
1
PA=NC S
P5| 12 VREE| NVEM/REG EN "
44 [TRy—=L2C PCA9S57D0 S alscL P62 VREFMRGN_FRAVEBUE_EN 2
=1 2 7D SDA 2 1
LY C_PCA9S57D S SDA P7L2 y NC
THRM RESET* 15 =
PAD GND
25 [TN)—PCA9SS7D RESET L
RST* on ‘platformreset’ so that system
wat chdog wi |1 di sabl e nargi ni ng
NOTE: Margining will be disabled across all
soft-resets and sl eep/ wake cycles
Required zero ohmresistors when no VREF margining circuit stuffed
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON " K
C3305
0. 1UF VREFMRGN
114 4 2 RES, MIL FI LM 0, 5% 0402, SM LF VREF VREF
6S000- S, M 0. 5% 0402, SM R3303 MRGN_NOT o o BL Uu3304 MRGN
2 - MAX4253
: R —— rasos — e NG RI3L4
o VREF| VEM/REG BUE 2 DDRREG FB
- % 1% PLAGE NEAR-R7315. 2: 1mm
+ v 11 20w
+ e
B 201
VREFMRGN
VREFMRGN_FRAVEBUE BUF
R3313 VREFMRGN
100K
% Uu3304
1120w 2 MAX4253
" =

BOM options provided by this page

VREFVRGN - Stuffs VREF Margining
Greuitry

VREFMRGN_NOT - Bypasses VREF Margi ni ng

Gircuitry

5

VREFMRGN
'R3315
100K

unused buffer

SYNC_MASTER=K78_M.B

SYNC_DATE=01/10/ 201
— —

o

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

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

VRef current:

DAC step size:

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

7.69nV / step @ output

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

8.59nV / step @ output

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

1.51nV / step @ output

FSB/ DDR3/ FRAMEBUF Vr ef

Mar gi ni ng
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G346 = : £3496 = 3468 vEw 0, LUF
%0% 3 3. 3PF 201 X5R
COLUMN OF THREE CAPS BETVEEN PACKAGES |2 cihm COLUMN OF THREE CAPS BETVEEN PACKAGES |2 Gidd) 5%; &3y
: S chEI' R3469
1 68 28 27 11 MEM A CLK P<0> o 1 /\?\9\/2
= é:_ Uf?ZOﬂW SYNC MASTER=K78 M._B SYNC DATE=12/ 16/ 201d
201 =
R3478 C3479 DDR3 DRAM Channel B (32-63)
30 >z g RN
68 30 20 11 MEM B CLK N<O> 1 \ 2%3;3HEWR” |7N le Inc 051- 8870
478w 0, 1UF App . o
Bar 2 o e 3.13.0
T & NOTI CE OF PROPRI ETARY PROPERTY:
%TM 2 R3479 THE | NFORMATI ON CONTAI NED HEREI N | S THE
30 PROPR| ETARY PROPERTY OF APPLE COVPUTER, | NC.
68 30 20 11 MEM B CLK P<0> 1 /V\/\/2 . THE POSESSOR AGREES TO THE FOLLOW NG
) 5% = | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 34 OF 109
1/’\%:OW Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
20 IV ALL RI GHTS RESERVED 32 O: 75

8 7 6 5 4 3 2 1



http://laptopblue.vn/

=PP3V3_S3_CARDREADER
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—— 0. 1UF

VWW - 8 AP COPD T EE . VT
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di schar ge.
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oo 24 USB_SDCARD P 3 e U3500 pi| 14 SD D Rel> R3527, 20 e oz WF s SD D<1 o | oat1
ST fisz I
o9 24¢Ey—USB_SDCARD N 2 lpm G822 D2/ 9 SD D Re<2> R3526 1 20 s SD_D<2. o | oat2
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s 550 550
50V 50V o 2% 50V
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C3604 g C3644 1 ||2 POE T29 D2R P<2>
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w
C3606 2 C3646 1 || 2 PCIE T29 D2R P<3>
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36 as 34 7 SPP3V3_T29 RIR . &) DM _OUT_HOT_PLUG aa 201, 201 L
'R3670 |['R3671 = <
%UEK %UEK [PRTO_C1 OT_P|_A6 T29 R2D C P<0> oo 4 72
1/ 20w 1/ 20w B6 T29 R2D C N<O>
M M PRTO_CI OT_| oo o 72
200 200
il 2| PRTO_Cl oR_P| A4 T29 D2R P<0> am e 7
34 T29 HDM SCL I N g E PRTO_CI OR_N_B4 T29 D2R N<O> Yan G
34 T29 _HDM _SDA I N a C00_LSEq H2 T29 LSEO<0> oD o
2« 129 GO PLUG EVENT C 00 _Lscel KL T29 LSCE<0> T 6 ISYNC MASTER=K78_M.B SYNC _DATE=01/ 10/ 201]]
30 T29_HDM _QUT_HPD L b1 mia
PRT1_Cl OT_Pj T29 R2D C P<1> 64 72
PRTL Gl OF NALO __T29 R2D C N<is oD =~ T29 Host (1 of 2)
_aor_ oD v g em ez
%‘ PRT1_Cl OR_P|_A8 T29 D2R P<1> T o 72 Appl e | nc 051-8870
O|PRT1_ci oR N_B8 T29 D2R N<1> ame 7 o ' T 1
aoltseqs? 129 SEos> D o NOTI CE OF PROPRI ETARY PROPERTY: 3.130
C 0.1 _Lsog| K2 T29 LSOE<1> am o :
— - THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF_APPLE COWPUTER, | NC.
Cl O _PLUG EVENT|_HL T29 C1 O PLUG EVENT s THE POSESSOR AGREES TO THE FOLLOW NG 26 109
C1 NDC | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 1F
72 I :ig 12: ng F1 ol NOTE: All unused LSOE/ EO pairs should be aliased Il NOT TO REPRODUCE OR COPY | T
72 By & OMIO together. Qther signals okay to float (TP/NO). 111 NOT TO REVEAL OR PLBLISH I T I N WHOLE OR PART 34 OF 75
IV ALL RI GHTS RESERVED
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O?IHTT;&E =PP3V3 T29 RTR 7 34 36
iy 135 mA (Single-Port)

35 7 _=PP1V0O5 T29 RTR

2100 mA (Single Port) o H3 U3600 ( o] 152 mA (Dual - Port)
2250 mA (Dual Port) H EAGLE_RI DGE- 192 Vvoesps(| o3 N N N N N N EDP: 200 mA
—, 744 74 74 74 747 C374 1C374
EDP: 3000 mA C3700 1 1c3705 1 C3706 1 c3707 1 c3708 1 .c3709 Ho FCBGA i Uk i OLE i ouf ?OLFG ?M TOUF 8 TOUF 9
10UF —— 1. 0u0F —— 1. 00F —— 1. 0uF —— 1. 0u0F —— 1. 0u0F H7 (2 OF 2) 20% 200 —T— 20% 20% 20% 20% 20%
20% — 20% —— 20% - 20% — 20% — 0% [e] oV o sav g oV o 5 GV 5 53V , 6.3V , 6.3V
6.3V 5 2 6.3V 2 6.3V 2 6.3V 2 6.3V 2 6.3V H3 XSR XSR XSR XSR XSR CERM X5R CERM X5R
CERM X5R SR 3 X6R 3 SR 6 0201- R 0201- R 0201- R 0201- MR 0201- MR 0402 0402
0402 0201- MR 0201- MR 0201-MR 0201- MR 0201- MR H10
VCC3P3_Cl D5 . . . .
J3 | [ vecipo D6 at
_ J5 — = R3750 0-ohns are placehol ders for now, replace
16 VCC NS PP3V3 T29 DP 1 ’\/Q/\,Q wi th proper values after characterization.
C3701 1 1c3710 1c3711 1 c3712 1c3713 1c3714 J7 N1O M N_RECK-W DTHEO, 5 50 2720w
1 1 € 4 VOLTAGE=3. 3V
102% —— LOow —— LOow —— Low —— LOw¥ 1.0F J8 VCC3P3_DP| | R8 c3753 1 c3752 1 c3751 1 3750 1
6.3V 6.3 6.3 6.3 6.3 6 av J10 R10 1. 0UF 1. 0UF 1.0UF
CERM X5R 2 2 GR 2 2 2 2 X5R. 20% =T 20% =T 20%
0402 0201 MR 0201 MR 0201 MR 0201 MR 0201 MR o 5 : o 5 S ~
. c10 N5 o201 1R 0201 MR o201 1R 0201 MR —=PPIVO0S5 T29 RIR 7 a5
2 _NG 2100 mA (Single Port)
D7 VDD1PO_DP RS 2250 mA (Dual Port)
o8 6 — R3720 EDP: 3000 mA
D10 . PP1V05_T29_VDD DP 1A RN 2
D12 | [ veciPo_PE M NCRESW DTe. 2 % 1/ 20w
F11 1 c3720 13721 1cgree  VRTETROY
F12 —— 1.0F 1. 0UF —— 1.00F
20% 20% 20%
Gl1 2 %R 2 %R 2 G
G12 0201- MR 0201- MR 0201- MR

AL A3
F5 A5
F6 A7
F7 A9
F8 ALl
F10 B3
a3 B5
[e3] B7 _—
G B9
Gr B11
G8 c14
G10 C15
L3 E14
5] | yes E15
L6 Gl4
L7 VSSPE| | G15
L8 HL11
L10 H12
M3 GN\ND Ji11
V3 J12
VB J14 B
M J15
MB L11
MLO L12
ML1 L14
ML2 L15
N14
N3 N15
N7 R14
NL1 R15
B VSSDP =
1 1 1 1 R7 =
R3723 Rer22 [Rr2l [R3724 Ris R3733'| |'R3732|'R3731|'R3730 |'R3734
oy oow oow oow T13 1ok e gk ER
e
ITThus AR SR R R
2 2 2 2 - 2015 2201 2201 2201 2201
T29 GPl 0<0> 32 lePio o erlo 7| EL T29 GPI O<7>
T29 GPl O<4> N2 |epiooa Pl o gl F2 T29 GPl O<8>
T29 GPI O<5> L2 |erios aPlo ol GL T29 GPl O<9>
T29 GPl O<6> D2 |erio 6 Pl o 10 T2 T29 GPl O<10>
cPlo 11| T1 T29_GPl O<11>
SYNC MASTER=K78 M_B SYNC DATE=01/ 10/ 201]] A
I'P!!g T

T29 Host (2 of 2)

d} Appl e I nc.
®

051- 8870
NOTI CE OF PROPRI ETARY PROPERTY:

ol
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
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Page Not es

Power
- =PPVI N_SW T29BST

- =PP18V_T29_REG

- =PP3V3_T29_P3V3T29FET
- =PP3V3_T29_FET

aliases required by this page:

(8-13V Boost | nput)
(18V Boost CQutput)
(3.3V FET Input)
(3.3V FET Qutput)

87

=PPVI N _SW T29BST

CRI Tl CAL
T29BST: Y

Q3880
SI'8409DB
BGA

S| 8409D8:

Vds(nmax): -30V

Vgs(max): +/ -12V

Vgs(th): -1.4Vv

Rds(on): 46nChm @4. 5V Vgs
ld(max): 3.7A @70C

3

T29 18V

Boost

CRI Tl CAL
T29BST: Y

L3895
6. 8UH4.0A

Regul at or

- =PP3V3_S0_T29PWRCTL ;13\/ I nput o RO3§120 7 6 PPVI N _SW T29BST . . 1 2 T29BST_BOOST
- =PP1V05_T29_P1VO5T29FET  (1.05V FET Input) fof’"ggs require y ' M N REGKW BTHE0. 35 T29BST: Y T29BST: Y PI MBO62D- SM M N*E'E&Ewwvgﬁg 35 m
- =PP1V05_T29_FET (1.05V FET CQutput) ) T29BST: Y valtage not specified here, C3890 * C3891 * B
N add property on anot her page. 1O0UF 10UF T29BST Sns1
Signal aliases required by this page: R3880 T29BST: Y ) CRI TI CAL
470K 0 1UF N T29BST: Y :
- =T29_CLKREQ L 5% Qoot R3891 N , T29BST: Y
- =T29_RESET_L vz 2V - 200K & SR EIRE R3889 D3895
201, X8 s N 2 SZ PONERD - 123
- - - - DFLS230L
oot oot provded b s e raonery T2 PN O ¢ nion T S
N - u S 00S circurtry. : . 201,
<RL T29BST: Y
T29BST EN WLO 25 5
R3881* ENOLO 13890 SNSi T20BST SNS2
150K LT3957 SNs2|_3
11/ 20W T29BST | NTVCC 28 || NTVCC N XVBBOS
M
201, 2 54t PLACE_NEAR=C3895.1: 2 mm
1 T29BST VSNS
T29BST_PWREN_L o T29BST VC 2 e 2 : T29BST: Y
T29BST: Y :
. T29BST: ¥ 1 % NC R3895*
T29BST:Y -\ pfs 3892 1| |- c3ss7 R3893 T298ST RT 2 |gr ad : 3888 133K ;
1 1% =PP15V_T29 REG .
Q3805 K . 36 —— LoPF 17 16W
SSMBK15FV o “PF -
sovesvre L | H T29BST SS 32 [sg 2 <R4;2>2 129851 v Pop—— Vout 15. 1V
3 1 =
Jes¥—s _ rax a1 To0BST EBX C§895 . Max Current 1.0A
. . 34 . 0% 10% =
o 129 A KV EN ]TZQBST. Y T29BST: Y T29BST: Y] T20BST: Y SYNC NO STUFF T29BST: Yl . . Freq 300KHz
o = R3892 c3893 R3894 1 C3894 1 C3889 R3896 1206 1206
73. 2K 3300PF 41. 2K 0. 33UF —— 100PF 15. 8K
e ow 10% o 16% SAD —ab p— ke T29BST: Y T29BST: Y T29BST: Y
VE 2 %% VE 2 &3 er =l Tal<lalal~ 2 300, M- LF C3896 * C3898 t C3899
, 201 Jor 201, 402 <| ][] S[AfE] ] A 402 R:)‘Hz 4, 7TUF —— 4, 7UF —— 0. 001UF
<ro> <Rb> 1006 —— 1006 — 100
WLQ(falling) = 1.22 * (RL + R2) / R2 M N_NECK_W DTH=0. 25 nm 1206 1206 402
S - VOLTAGE=0V
WLQ(rising) = WLQfalling) + (2uA * R1) D shorted to
) ) WLO = 4.55V (falling), 4.95 (rising) sa i nsi de package Vout = 1.6V * (1 + Ra / Rb) 1
Supervi sor & CLKREQ# | sol ati on o package, =
no XW necessar y.
; _=PP3V3_SO_T29PWRCTL
=PP3V3 T29 RTR 730 35 T29BST: Y
°lP 8888 T298ST: Y
C0381%Q : 4| cRTICAL  |'R3807 f | SSNENSTFEAPE 'R3888
- f— 100K 330K
Platform (PCle) Reset T VDD 5% 1 > 5%
X5R CEem 2 u3soo 120w w T 120w
25 =T29 RESET L 0201 SLGAAPO16V , so1 S T @2 Max Vgs: 10V 5 201
o B TOFN PP1VO5 T29 67 T29BST SHDN DI V.
SENSE| 2
R381%§ = T29BST: ¥ T29BST: Y
. :
11200 530?(87 33| 8888
Cpen-Drain GPlO 201 o o | SSVBNs7FEAPE
2 T29 RESET L
10 (> T29_SW RESET L 3 HvRe 9 RES oo = , o o
DLY = 60 ms +/ - 20%
< EN =T29 CLKREQ L L oM °
T2 KREQ L = <) 4 = DELAYED
1o o129 CLKREQ 2 1OJT @ IN 7 T29 CLKREQ ISOL L 1 SMC PYRCD ) 2
_ . THRM MAKE_BASE=TRUE =
Pul | -up provided by SB page. aD Lyt
o e
3.3V T29 Switch
u3810
; _=PP3V3 SO0 P3V3T29FET TPS22924 =PP3V3 T29 FET 7
csp
2 AL Max Current = 1.7A (850
e VN voul([ e
CRITI CAL U3810 & U3815/U3816
1 c2
3810 N D Part TPS22924C
3 Type Load Switch
R(on) 18 nChm Typ
50 nChm Max
= Max Qutput: 2A per IC
1. 05V T29 Switch
; _=PP1V05 SO P1VOS5T29FET TPS22924 =PP1V05 T29 FET .
csp
~2 AL Max Current = 3.4A (850C)
e |JVIN vouT( [
C3815 ¢ CRI Tl CAL
1UF —— e
20— o
CERM
202 3
= ISYNC VASTER=K78 M.B SYNC_DATE=01/ 10/ 2011
T
U3816 T29 Power Support
TPS22924 D=7 g Nemie s
csp
e a 051- 8870
e |)MIN vout( [ d} Appl e Inc. o
CRITI CAL 8 3.13.0
19 CRH—129 PR EN e w816, A2 PLACE_NEAR=U3815. B2: 3 mm NOTI CE OF PROPRI ETARY PROPERTY:
N G\D THE | NFORMATI ON CONTAI NED HEREI N | S THE
Pul | -up provided by SB page. PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
3 THE POSESSOR 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 I N WHOLE OR PART
- IV ALL RI GHTS RESERVED 36 O: 75
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Al RPORT

3 2 1

3V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P-TYPE

RDS(ON) 20-30 MOHM @. 5V
LOADI NG 0.750 A (EDP)

CRI TI CAL
CRI Tl CAL 050
R40Q052 TPCP8102
0.020 M 23VIRSV |

0, Wy i ne wones

M N_LI NE_W DTH=1 nm N_NECK_W DTH=0. 25 mm @D
M N NECK W DTH-0, 25 rm Ngbg':vcu'mzzs av = @
vares s PP3v3 WAN Fi 2PP3V3 WLAN R zj =PP3V3_S3_W.AN, .,
3 4
P o —9 1
Cc40211 1 C4020 = C40511 4051
0Lk —= —r 0.033WF —— )
sglol T @Y C4050 e oW
CRI TLCAL 231 égg 0. 1UF 485 R4050 2201
J4001 R P3VaWAN ss | 100K, PM WAN ENg o
SSD- K99 . [ AN
F- RT- SML 1 PLACEMENT_NOTE=PI 4ce cl ose fto Q4050. %gzﬂ 1/ 28W
? N PLACEMENT_NOTE=P1 ace ¢l ose (o QI0S0. X5R: GERM 1
o2 WFEI_EVENT L gomon
par - 0. 1UF I SNS_AI RPORT_ Py o 14
ols < »s PCE AP RD N 1|2 : PCIE AP R2D C N_rm s o I SNS_AI RPORT N s
I - 10% | [6.3v 201 XsR
7 .
ot - s e ac clone 16 33001
o} - Ao
g 10 . 1+ PCLE AP R2D P 1||§ PCIE AP R2D C P e o
o= - 0. 1UF 10%1 [6. 3V x6R201
12
ks PCIE_CLK100M AP N s 70
ol - PCIE CLKIOOM AP P s 70
14
ot -
ot -
o
C 17
Faim PCl E_AP_D2R P
| PCI E_AP_D2R N @m
19
g 20
T PCIE VWAKE L gomy oo
51450335
USB_BT N o 2 o0
-— USE BT P oot o o
. =PP3V3_S3_BT .,
JiC40U§:2
> fosg)
5Bk
1 =PP3V3_S3_WAN, .,
PLAGE NEAR-34001. 18: 1. S
DLY = 60 M5 +/- 20% Cc4053 1
0. 1F L
CRI TI CAL 6,8% 2
) 201
R4053'| R4054! U002
SLGAAPO16V
10QK 232K TOFN AP RESET L om=
1/ 23w 1/ 20W 2
28, oM, - AP PWR EN e
P3V3W.AN_VMVON R4%90
AP RESET CONN L 4 AP_QLKREQ L R 2 nant AP CLKREQ L .
1/52/00W
M=
201
< AP_CLKREQ O L 7
R4055*
SYNC MASTER=K21 M.B SYNC DATE=12/ 13/ 201d
100K | STTSE
Y ;)1 J_ X21 W RELESS CONNECTOR
2 = 192/ g e =i
d} Appl e Inc. 051-8870
1 e 3.13.0

NOTI CE OF PROPRI ETARY PROPERTY:

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

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

R4510
0

SMC HDD OOB_TEMP .,

SMC_HDD QOB TEME JONN

5%
1/ 20w
M
201

R4511
0

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

PLACE_NEAR=J4501. 8: 1. 5MM

1 CA501
- ?gvll"F CRI TI CAL
2 18V R4599
036 = 0. 003
PLACE_NEAR=J4501. 1: 1. 5mm Ei\?
SATA SSD < PP3V3_SO_HDD R Ve =PP3V3_S0_HDD ;
M‘;‘E\%Zm 4 3
CRI TI CAL =
b LSNS HDD P oy -
F- RT- SML | SNS_HDD N ooy <0 7
PuE TP_SSD_RSRVD
2
o 3
8 4 anvanTRE | 25 SATA HDD D2R C P C45161 2 SATA HDD D2R P o
ols e 0. OLUF | [ 10%10v x5R 201 o
6 PLACE_NEAR=J4501. 3: 1. 5MM
e O‘tﬁ J4501. 41 1. 5MM
o an va D-TRE - s SATA HDD D2R C N 1]|L2 SATA HDD D2R N oo
ote @nvaoTRE e 0. OLUF | [ 10%10v x5R 201 ot
9
© 10
o
o= PLACE NEAR=14S0L. 7: 1. 5MM
o= &2 c SATA HDD R2D N C4511 12 SATA HDD R2D C N e
— ha 0. OLUF |l 10%i0v xsR 201 <
O‘ij NC o2 SATA HDD R2D P CA45101 2 SATA HDD R2D C P oo
o3 NC -
o
o
o
o
o
o
o

s SMC_HDD TEMP. CTL@N

5%
1/ 20w
M

201

SMC HDD TEMP_CTL .,

SYNC _DATE=01/10/2011]

%{: MASTER=K78_M.B
SATA CONNECTOR

@ 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 | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED
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Port Power Swi tch

VWW - 8 AP COPD T EE . VT 3

Ri ght USB Port A

CRITI CAL
L4605
FERR- 120- OHMV 3A

2

PP5V_S3 RTUSB A F

74 _USB2 EXTA MUXED N

M N_LINE WDTH=0. 5 m
M N_NEGC W DTH0. 375 mm
VOLTAGE=5V

74 USB2 EXTA MUXED P

7aUSB2 LT1 N

CRITI CAL
L4600
90- G4 100M
SVER 1
Y 2 7aUSk2 LT1 P

RiTICAl
TPS2561DR
SON
| —opoy s russ 2no  ourl® PrSy sa muse A 1Lim
N N A E wen o s
L 3hin aut2| © s NC MBS WO, 375 m
2 OO A e L 10JFAULTL* 1 LIMT usB ILim
NCx-2gFAULT2*
62 40 5 _=USB _PWR EN 4 |ena
useenz S |EN2 THRM
R AL
GD PAD 1
4690 1 1 4691 .|t CA696 1 A R%:?OZOK ©4695 1
100F —— —o0.1F ——220UF- 35MOHM  R4601 = it 10k —
2000 —T— 10% 20% 0 1/ 16W 20
o5 iov 20%, ETEL S
cemiser 2 2 eR cem 2 BY- TANT o 265 ceRM SR
0402 0201 CASE- B2- SML o 2 0402
2015
Current limt (R4600): 2.3A nmax
USB/ SMC Debug Mix
7 _=PP3va2_GaH SMOUSBMUX
SMC_DEBUG YES
SMC_DEBUG YES 'R4650
C4650 * 10K
Tk —— %
0. 1P —— = 1/ 20w
wor ceru 2 2201
43 42 41 6 [TRD- SMC RX L 0201 G (V3 Y+ L
a2 e T SETXL M weso Y
PI 3USB1022LE
uss ExTA P ' |os o
o0 2By oRITICAL
69 20 By USB EXTA N s b
ke oEBUG ves
o e SEL| 10 USB_ DEBUGPRT_EN L am -
GN\D SEL=0 Choose SMC
SEL=1 Choose USB
SMC_DEBUG NO
R4651
1 0 2
5% SMC_DEBUG_NO
20w
w R4652
LARA2
s
20w
o

D4600
= RCLAMPO502N
SLP1210N6

ORI TI CAL

Ve can add protection to 5V if we want,

but |eaving NC for now

Place L4605 at connector pin

SYNC DATE=12/ 13/ 201
—

Istc MASTER-K21 M.B
Ext er nal

USB Connectors

d} Appl e I nc.
®

BTG NOVEET
051- 8870
3.13.0

NOTI CE OF PROPRI ETARY PROPERTY:
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THE POSESSOR AGREES TO THE FOLLOW NG
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CRI Tl CAL
47
AXK7§>T6327G
37
76 _=PP3V42 G3H ONEW RE —O =PP3V3 SO _AUDI O 67
a1 6, SYS ONEW RE 116042
a2 416 SMC BC ACOK 3 00 4
62 39 6 =USB_PWR EN 51060168 USB_EXTD N (B & 20 0
Agazais@_SNCLlD 710018 USB EXTD P CBD © 2 0
a1 o(@y—=12C LI O SDA 9 |5 of10
44 5 (TR =12C LI O SCL 11 00 12 USB_CAMERA N LB 6 18 o0
13 0 o114 USB_CAMERA P CBD © 18 0
5 00 16
17 | 5 018 HDA SDOU Yan, LEURD
aa s Ty—=12C M KEY SQL 19 | 5 of-20 HDA BIT CLK ame s o
44 o CH =12C M KEY SDA 21 00 22
23 00 24 HDA_SDI NO [ & 16 70
19 5 (TN AUD | PHS SW TCH EN 25 00 26
10 5 (OO}—AUD | P_PERI PHERAL DET 27 | 5 o}-28 USB EXTD OC L o ¢ 2
106 AU 12C INT L 29 | 5 o}30 HDA RST L Vany LEURD
(Ri ght Speaker Enable) 516 (OO} AUD GPIO 3 31 00 32 HDA SYNC an LECRD) =PP3V3R1V5 SO0 AUDI O 67
74 51 5 (OOT}—SPKRAMP I NR N 33 | 5 of34
SPKRAMP | NR P 35 36 4 PLACE_NEAR=J4700. 26: 1. 5mm PLACE_NEAR=J4700. 34: 1. 5mm
74 51 6 (OO} 10 o = |
e e t 9417UF t %341U'2:0
1 ,_(38 ) p— p—}
0. 1UF - S 180 S 180
10% X5R- CERM X5R- CERM
X5R. ChoM 2 516S0862 0201 0201
0201

SYNC DATE=11/09/201d

%CMASTER:KM [Y:)
Left I/O (LI O Connector

TENNG NOVEET
d} Appl e I nc. 051- 8870
<]

3.13.0
NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ET/ LE ngN/PUTER,

ARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FOLL!

NG
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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
a2
42 7 _=PP3V3 S5 SMC
C4902 1 C4904 1 C4905 1 C4906
22UF —— —— 0. 1UF —— 0. 1UF 0. 1UF
20% —— —— 200% —— 20% 200%
oV’ oV oV oV
X5R- CERM 2 2 CeERm 2 CeERm 2 CEl
80! 402 402 202
= l BVPASSSUA00 BT 52 3 T
S il e D
PLACE_NEAR=U4900. M.2: 3mm
A PP3V3 S5 SMC _AVCC
M N_LTNE_W DTH=0. 25 M C4907 *
uzow  VNNECKWDTHO. 1 Ma « o - 0. 47UF
o - C4920 ¢ s glz|z| @ = S
0. 1UF —— CERM X5R- 1
4900 A Avec  Tvee VL AVREF
2 SMC P10 -2 P10 DF2117RVPLP20HV PEOL 22 g SMCPM G2 EN oD GoE 14900 = R4909'| | 'R4901
a2 SMC RSTGATE L o3 P11 TLP- 145V PELL 12 g % NC NGB NC - 10K 10K
- A2 K11 DF2117RVPLP20HV 5% 5%
62 52 25 23 [T ALL SYS PWRGD - P12 (1 oF 3 P62 =~ 4 X NC TLP- 145V 1/ 20w 1/ 20W
o2 [TR)—SS_PVRCGD - zj P13 OM T_TABLE PG3%‘—XNC (3 OF 3) 201, 5201
SMC_ADAPTER EN
NCx—gm—— P14 PG4 - oD 17 42 o2 OM T_TABLE MDL| %' g SMC VDL o s
17 (oT}—PM DSW PVRGD -2 P15 Pe5[ Y10 g 5 NC Mo2| M g | SMC KBC MDE <m
% 25 (T} SMC DELAYED PWRGD -2 |P16 PEGL 1L g SMC_PROCHOT 3 3 L am - sa o [[ESMCRESETL | g odRES -
10 2
2 17 (OOT}—PM PYRBTN L - P17 P67 - SMC BI L BUTTON L am - 2 _SMCXTAL 2 | xraL —
42 _SMC P20 o2 |P20 P70 ™0 g SMC_ADCD ) +2 42 _SMC EXTAL 22 | EXTAL LS g SMC_NM any G
E11 M1 SMC_ADCL
NCX—g= P21 P71 <= am
NG 012 |poo Prof 0 g SMC_ADC2 am -
F11 N11 SMC_ADC3
NCX—gm— = |P23 P73 <= am « e TRST L
2 SMC P24 - Jpoa Pral Mz o Swcoapca am ETRST - SMC TRS am e
NCx—gp——22 P25 P75l M3 g SMC_ADCS am - AVSS{ L2 1 1 1NO ST
2 SMC P26 pal 713 oo prel s oo SMC_ADGS, - Vss R4902 R4998 R4903
palll=D ErRe SMC_ADCT = — 10K 10K 0
NCX—gm——-—{P27 P77 - I +2 ol ol 5% 5% 5%
HEEEIE XWA900 o o o
70 43 16 s@m—“_” P30 P8O[_A”. - SMC SCI L feu1y SLED sm 5201 5201 5201
LPC AD<1> > |p31 P81l % 2 §ht
7043 16 6QBIY—=PC ADSL> ey ——=#—xX NC
70 43 16 s@m—“_oz P32 Pg2| 7 - PM CLKRUN L Qo s 17 4
70 43 16 6, LPC AD<3> 57 |p33 P83l > P LPC PWRDWN L ame v« = PLACE_NEAR=U4900. L3: 4 C
E— === o=
70 43 16 5 [Ty—LPC FRAME L - /8 P34 Pg4| 2% - SMC TX L [0 © % a1 42 a3
s MC LRESET L - P35 POS 2 g  SMCRXL ey EERERERS GND_SMC AVSS
70 25 LPC CLK33M SMC - o7 P36 P86l gy (OC)  SMB MGMI CLK CED + 42 45 46
LPC SERI D6 b d
2w o@yLPCSERIRQ 00 0 > P37 pool_4 - SMC_ONOFE L ams a2
s SMC _HDD TEMP CTL - 2 IPao P91l = - SMC_BC ACOK Yany LECED
35m>_Sl\/[:|-DDOOBTEMD P A5 P41 P92l *2 - SMC PME S4 WAKE L (TR & 42 49
o= .-
29 By—SVB_MGMI_DATA (OO > [P22 P93l S - PM SLP S3 L am e
. _SMC Pa3 - A |baz poal ™ Pl PM SLP S4 L (T 17 26 49 €2
= o=
NCX—eg= < |pas4 Pos|_ - PM SLP S5 L Yan RO
NC. ¢ B2 |pygs Po6l_* - SMC CLK32K a2
a2 SMC GFX THROTTLE L €= < lPae PI7| "l gy (OC) SMB 0 SO DATA D
= i
19 (OT}—SMC_SYS KBDLED - < |pa7
43 42 4139 6 SMC TX L - < P50
45 42 41 39 5 [Ty SMC RX L - 3 |pg1
44@%(_@_“_“%2
u4900
a2 SMZ PAQ PU (00 = _PAO DF2117RVPLP20HV PEOL SMC CASE OPEN @
16 SPI__DESCRI PTOR OVERRI DE L (o) - N IpAL TLP- 145V PE1[ 2 - SMC TCK M6 42 43
25 17 (OOT}—PM SYSRST L (0 M_PA2 (2 OF 3) PE2[ *2 &= SMC TDI Y 6 42 43
% USB DEBUGPRT EN L I " |pa3 OM T TABLE pEa| L - SMC TDO o a2 a2
o= _ > D>
22— NEM EVENT_L (O0) iy N2 _IpAd PE4L < g SMC TV M 6 42 43
47 oQEry—WEL_EVENT L (OO gty L1 |pas PFoO| ks - G3 POWERON L am B
0 B SYS ONEW RE (OO i X3_IPA6 pE1l ™ NC
SMC BATLOW L L2 e %
52 42 (OOT}—Sh (00— PAT pr2l ™ - SMC LID Y 6 @0 42 4
NCX—wp %8 IPBO PF3| 15 *=—x NC
M5
a2 19 @_SNC RUNTI ME SCI L - : PB; PFAM—‘_X NC I
NCX—wp————PB PRSL g SMCPPS o«
62 42 @_SNC S4 WAKESRC EN - A0 |pB3 pFGLA—‘_X NC
42 _SMC PB4 - ;Z PB4 PF7LM™ X NC
NCX—gm—————P85 e
42 [Ty—SMC DP HPD L - cu |pgg PGO—Q-—XW NC ) , )
NG GEX OVERTENP L - A1 |pgy PGL! = | NT a2 NOTE: SMS Interrupt can be active high or low, renane net accordingly.
-
2 [D—== - PG2| K& SMB BSA DATA aa If SMB interrupt is not used, pull up to SMCrail.
1 (OT}—SMC FAN 0 CTL - &1 |pco PG3|_K7 SMB BSA CLK w4
42@_51\/\'3 FAN 1 CTL - &3 |pc1 PG4 © s (OC)  SMB A S3 DATA aD —_—
P @_sm: FAN 2 CTL - F12 lpc2 PGs| N SMB A S3 CLK as
22 ¢gm—SMC FAN 3 CTL €= s lpc3 PGs| ™. ©=gp (COC) SVB B SO DATA D «
SMC_FAN 0 TACH - G0 Lo SMB B S0 QLK
a8 [IR—=n - PC4 PGT7! ey ((CC) CED
™ FAN 1 TA( a2
. iﬁ FAN 2 TA$ - HLL P PHO| E2 - SMC_PROCHOT o
2 3 - i PHL|_F2 - SMC_THRMIRI P oo +2
12 [Ty—SMC FAN 3 TACH - PC7 P 22 gl R4910
—&=—X
a2 SMC_ADCB - MO _Ippo PECI / PH3|_ A Py CPU PECI R 1/\/4\3}\/2 CPU_PECI 10 19 67
a2 @—SM: ADC9 - N lpD1 PEVREF/ PH4| B2 - PVCCI O SO_SMC R Vo
a2 IE)AM: ADC10 - K10 |pp2 PEVSTP/ PH5| & - PM PECI PWRGD R »
12 [IEy—SMe ADCLL - = lpos
a2 E_SND ADC12 - ™ lPpD4 RA911
-
12 [Opy—SMC ADCL3 - e |pps 1,\/2/\/2 =PPVCCI O SO_SMC ; A
a2 E_SM: ADC14 - Ko _IPD6 Vo ISYNC MASTER=K78 M.B SYNC DATE=01/ 10/ 201]]
SMC_ADC15 L7 |pD7 W nmIn=
- DSt - o SMC
R4912 >z g emNe i
—_ 0
: 2 PM PECI_PVRGD 051- 8870
VW - d} Appl e Inc. e
1120w
261 S 3.13.0
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; SMC_FAN 2 CTL —_NC SMC FAN 2 CTL . .
SMC Reset "Button", Supervisor & AVREF Supply - = eAseTTRE PROCHOT Level sShifting to 3V3
4 _SMC FAN 2 TACH —_NC SMC FAN 2 TACH
42 117 _=PP3V3 S5 SMC T VAKE BASESTRUE v+ =PP3V3 SO SMC
 "=PPVI N S5 _SMOVREE 41 _SMC FAN 3 CTL — NAI\IKCE SMC EAN 3 CTL
Desktops: 5V « 4 _SMC FAN 3 TACH —__NC SMC FAN 3 TACH
les: 342 = VAKE_BASE-TRUE
Nobiles: 3. 42V . v 45 _ZCHGR ACOK _SMC BC AGOK C oo 'R5061 'R5060
5020 * - ® R5000 = WAKE_BASE=TRUE 100K 10K
0. 47UF —— Vi VIN 100K a1 _=SMC SMB | NT — SMBINT L a2 S ow 5% ow
N U5010 Soow =i ] i
cer R 1 41 _SMC_ADCD —_ SNC CPU VSENSE - 2201 2201 TO sMC
202 VREF- 3. 3V- VDET- 3. 0V 2201 —— MAKE_BASE=TRUE SV P 33 L
OFN Al — | SENSE p— SN ROCHO a
496 SMC TPAD RST L SMRL* (1 PUSNO903048  RESET* oS SMC RESET L T - 5w e a1 _SMC_ADC1 = Ninécagzg SENSI s o
@0 42 416 (T—SVC ONOPE L ‘gvR2t ey PP3V3 S5 AVREF SNC " o SMC ADC2 =M DO N VSENSE - °
SMC_MANUAL RST L 4 |peLAY REFOUT| © . M N-REGK W BTHe0: 3 1 _SMC ADC3 —__SMC DCIN | SENSE " ® | Q6060
poye BRY VOLTAGE3. 3V == WAKE_BASE-TRUE DVB53DOWV
‘RB001 aND  _SMC_ADCA — SMC GEX VSENSE - : DvBs3|
11 N = TAKE_BASE-TRUE P
0 oL 5025 * 1 05026 4 _SMC_ADCS —_ SMC GEX I SENSE P CRLLPROCHGT_BUE {1
30w 10% — 10uF —L 0. 010F = TAKE_BASE-TRUE
- 20% T 9% SMC_ADC6 — 1 | SENSE
i 5 oo 2 . R - o Ro0e? ’
SI LK_PART=SMC_RST 603 201 41 _SMC_ADCT —__SMC_CPWVCCI O | SENSE . o7 57 104y CPU_PROCHOT L IAAN,2__CPU PROCHOT L R 5 p X060 s
: = TAKE_BASE-TRE @ DVB53DOWV
PLACEMENT _NOTE=Pl ace R5001 on BOTTOM si de G\D_SMC_AVSS 41 45 46 41 _SMC ADC8 —_ SMC LCDBKLT | SENSE 16 sor- 563 B
T woTee 4 = TAKE_BASE-TRUE 4
MR1* and MR2* nust both be |ow to cause manual reset. VOLTAGE=0V 41 _SMC_ADCY —__ SMC W.AN | SENSE a6
O ) ) = TAKE_BASE-TRUE
Used on nobiles to support SMC reset via keyboard 41 _SMC_ADC10 —_ SMC HDD | SENSE a6
E | I pull- . T VAKE BASESTRUE -4
NOT! nternal pu ups are to VIN, not V+  _SMC_ADCLL —_ S\ PBUS VSENSE -
= TAKE_BASE-TRUE
41 _SMC_ADCL12 —_SMC_BMON | SENSE .
= TAKE_BASE=TRUE
<1
4 _SMC_ADCL3 —__TP_SMC ADCL3 oM THRVIR P L R
41 _SMC ADCIS —_ "SR °
= VAKE_BASETRUE
4 _SMC P10 — TP SMC P10
' " = RAKE BASESTRUE Dy Q6059
Debug Power "Buttons s P20 v ;‘ SONBNG7FEAPE
= MAKE_BASE=TRUE SOT563
o SMC ONOFF L OOy 5 1 42 49 a1 _SMC P24 —_ TP SMC P24 t—|
MT ™MT ——VAKE_BASE-TRUE
. B 4 _SMC P26 —__SMC_BMON MUX_SEL 1 s s
R5016 R5015 == WAKE_BASE=TRUE 4
PLACE_SI DE=BOTTOM O 0 PLACE_SI DE=TCP a1 _SMC P43 —_ TP SMC P43 SMC_THRMIRI P am -
1/ 10w Thow = TAKE_BASESTRUE 1 ” :
X - SMC_PF5 — TP SMC PF =
LA “ = TP SNC PES Check with SMC pul lup_ S0,
S| LK_PART=PWR_BTN S| LK_PART=PWR_BTN a1 _SMC _RSTGATE L —_ TP SMC RSTGATE L
= TAKE_BASESTRUE
MEM EVENT L R5075 10K 1 2
- a NN ——w "ot
R5012 42 417 _=PP3V3 S5 SMC
17 [TR>—-PM CLK32K SUSCLK R PLACE NEAR-ULB00. N14: 5.1, 22 ) qup g kaok oD 40 42 a1 5 _SMC_ONOFF L R5070 10K LAAAZ
1/%0w 41 _G3 POAERON L R5072 10K LAANZ 5%  1/20W M 201
201 49 41 a0 5 _SMC LI D R5071 100K LAANL 5% 120w WM 201
434139 6 _SMC TX L R5073 10K LAAN s% vzow w201
SMC RX L R5074 100K 1 , 5% zow w201 [
e NN w201
=PP3V3 S4 SMC ;. 43 416 _SMC TVB R5077 10K LAAN 2
43 a1 5 _SMC TDO R5078 10K LAAAL 5% 120w W 201 [
i i E Svc D! R5079 10K . % vEow w201
| r i R5020 43 41 6 _
SMC Crystal Circuit R o T R5080 10K m S wzow W or
] 4 _SMC BIL BUTTON L RBOBL 10K 1 \pnz % 72w o]
R5810 ,201 =PP3V3 S4 SMC ;. 42 41 40 s _SMC_BC_ACOK R5087 470K IVVNE 5% 120w W 201
SMC XTAL R SMVB I NT L R5093 10K 5% 1/ 20W M 201
SMCDP HPD L foomy « “ N oo
{ Q6020 NOSTUFF
:@; SSMVBK15FV 3 w2 m _SMC_PAO_PU R5091 100K 1A 2
SM 2. 552 O o 2201 4110 _SMC RUNTIME SO L R5094 100K 1 \\Ave 0 VW W01
5% 1/ 20w MF 201
SMC PME S4 WAKE L 6 a1 ao e
VAKE_BASE-TRUE
167 sk
= SMC_ADAPTER EN R5085 10K 3 2
PO - DP_A EXT HPD 62 41 17
201 T = 41 _SMC CASE OPEN R5086 10k LV, w wmw W
N —r—rmow % ot
41 _SMC PB4 R5088 10K LAAAZ
SMC_S4 WAKESRC EN R5090 100K 1 o % MW w201
oz 4 NN W W mor l
BATLOW: | sol ati on
, =PP3V3_S5_SMCBATLOW =PP3V3_SUS_SMC,
CRI TI CAL H H
R5040" Bel ow connections are different from K91
100K
5% 040 1 a2 a1 _SMC_PAO_PU — HI SIDE_| SENSE_OC 46
1/ 20W SSMBK15FV —— NAKE_BASE-TRUE
201, SOD- VESM HF s _SMC FAN 1 CTL — NC SMC FAN 1 CTL
== VAKE_BASE-TRUE
o n x> SMC_BATLOW L SJRT o PM BATLONL gy o o S EAN 1 TACH =_NC_SVC AN 1 TACH
3 2 - NC_NVASTER=K78 M.B SYNC DATE=01/10/ 2011
| PR mia
R5841 SMC Support
1 2 SMC _ADC14 — SMC HS COMPUTI NG | SENSE A
N Nosrorr - = wense - Appl e I nc 051 8870
1/’\%‘)W 21 _SMC GEX THROTTLE L — TP SMC GFEX THROTTLE L p :
P e 42 a7 =PP3V3 S5 SMC = 3 130
Internal 20K pul | -up on PM BATLOWL in PCH. | NOTI CE OF PROPRI ETARY PROPERTY:
. _SMC_GFX_OVERTEMP L R5095 10K innp 2 THELNECRVATLON_ CONTALNED ,ﬁE{,gvg,arTHE Ne.
5% 1/ 20w M 201 THE POSESSOR AGREES TO THE FOLLOW NG
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LPC+SPI Connect or

CRI TI CAL
55100
55909- 0374
M ST- S
76 =PP3V3_S5 LPCPLUS 31 O 32
76 _=PP5V SO LPCPLUS
1 00 2 - LPC CLK33M LPCPLUS Yany CRERG
70 41 15 oggry—LPC AD<0> 3o ot LPC AD<2> Ya:» LECKRD
70 a1 16 5 gy LPC AD<1> slo o LPC AD<3> CED o e
7 8
0 O
436 (TN SPI_ALT MOSI - 9 00 10 - SPI ROM USE_M.B D s 0
436 OM—SPL_ALT M SO - ul 5ol - SPI_ALT CLK am s
70 41 15 o Ty—LPC _FRAME L - 13] 5 of - SPIL_ALT CS L am e
4117 5 ¢ooT}—PM CLKRUN L - 15l 5 o428 LPC SERI RQ Y Y
w2 a1 6 GOOM—SMC TV - 7l 5 o - LPC PWRDWN L ame 74
25 6 [T LPCPLUS RESET L - 19 00 20 - SMC TDI oD 5 4 2
42 a1 0 goomp—SME TDO - 2l 5 o2 - SMC_TCK ooy ¢ e
ae SMC TRST L - 200l e SMC RESET L oo o a2 5
oo (OOqp—SMC VDL - 5| § oz - SMC M oD ¢
42 41 39 6 [T SMC TX L - 216 o 2: - fggpfstG:I S Loy & 39 41 42
29
0 O - oD © 10
33 34
N4
516S0573
SPI_ALT M SO 6 a3
SPI_ALT MOSI 6 a3
SPI_ALT CLK 6 43
SPI_ALT CS L 6 a3
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
1 1 1 1
R5128 |'R5127 |'R5126 ['R5125 ... \rroroo 1o m
0 47 47 47 PLACE_NEAR=J5100. 12: 5mm
5% 5% 5% 5%
Ve OF Ve OF oW oW
5402 5402 5201 5201
PLACE_NEAR=UL800. ABS: 5mm R5110 R54]720
70 10 [rEy-—SPL_CSO R L IARS s cso L 1 2 __SPL MBCS L oo s ™
1/52061‘” 1/52“6:‘” PLACE_NEAR=R5125. 2: 5nm
PLACE_NEAR=U1800. ADL2: 5mm R51]511 » R54]721 »
70 15 TRy SPI_CLK R 1 A 2 70 SPI_CLK 1 Y 2PLA(I —— 2SSPI MB CLK oo 5o 7
o 0 = :5mm
1720w 1720w —
PLACE_NEAR=U1800. W8: 5mm R5112 » R5122 M
15 47
SPI_M3SI R 1 2 70 SPI_MOSI 1 2 SPI_M.B MOSI 50 70
70 16 (TR oD
/Vs\ﬂ/{\/ 5% PLACE_NEAR=R5127.2: 5mm
1720w 1720w —
M R%%23 Pt
70 16 (Qom—SPL_M SO 1 Y 2 SPl_M.B M SO am s ©
1/’\%:00W PLACE_NEAR=U6100. 2: 5rmm
201

SYNC _DATE=01/10/2011]

ISYNC MASTER=K78 M.B
TTILE

LPC+SPI

Debug Connect or

d} Appl e I nc.
®

BTG NOVEET
051- 8870
3.13.0
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SMC "Battery A"

SMBus Connecti ons

PCH SMBus " 0" Connecti ons SMC " 0" SMBus Connections
4a 7 =PP3V3 SO SMBUS PCH 7 =PP3V3 SO _SMBUS SMC 0 SO 7 =PP3V42 G3H SMBUS SMC BSA
i R5200'| ['R520 R5250'| |'R5251 R5280'| |'‘R5281
Cougar - Poi nt 1K K LED BACKLI GHT smc TTK Tre | nt ernal DP sMmc 5 OK 20K Battery Charger
5% 5% w9701 5% 5% J9000 5% 5%
U1800 1/ 20W 1/ 20w w4900 1/ 20W 1/ 20w w4900 1/ 20W 1/20W 1'SL6258 - U7000
(WRITE: 0x58 READ. 0x59) MF ME (See Tabl e) M ME
( MASTER) 201 2 2 201 ( MASTER) 201 2 2 201 ( MASTER) 201 2 2 201 (Wite: O0x12 Read: 0x13)
70 16 SMBUS PCH CLK — —i2c BKL 1 SOL 66 41 SMB O SO _CLK — 73 SMBUS SMC 0 SO _SCL — =12C TCON SCL 63 41 SMB_BSA CLK —_ 73 SMBUS SMC BSA SCL ——  =SMBUS CHGR SCL 53 D
VAKE_BASE-TRUE — T WAE_BASE-TRE — A mASETRE —
70 16 SMBUS PCH DATA p— —i2c BKL 1 SOA 66 41 SMB O_SO_DATA —_ 73 SMBUS SMC O SO _SDA — =12C TCON SDA 63 41 SMB_BSA DATA —_ 73 SMBUS SMC BSA SDA —— =SMBUS CHGR SDA 53
VAKE_BASE-TRUE — T WAE_BASE-TRE — WA mASETRE =
I L J L I L
VRef DACs Battery
w3300 16955
Battery
(Wite: 0x98 Read: 0x99) (See Tabl e)
31 1 2C VREFDACS SO _ Battery Manager - (Wite: Ox16 Read: 0x17)  _cBus BATT SO .o
— Battery LED Driver - (Wite: Ox36 Read: Ox37) —
31 =1 2C VREFDACS SDA — Battery Tenp - (Wite: O0x90 Read: 0x91) —— =SMBUS BATT SDA 6 52
J L
—
Mar gi n Control
w301 SMC " Managenent" SMBus Connecti ons
(Wite: 0x30 Read: 0x31) (* = Miltiple options)
31 =I2C PCA9S57D SCL — 21 K78 7 =PP3V3 S3 SMBUS SMC MGMI
- In rnal DP Tr ackpad
31 =1 2C PCA9557D SDA = t e a Samsung LGD ([Samsung LGD AUO P
Anal ogi x T-con - (Wite: Ox7B/ 0x87 Read: 0x7C/ 0x88) N Y * Y * 35700
! . . R5290'| |['R529 . .
Par ade T-con - (0x10-0x1F or 0x30-0x3F) Y N N sMC 20K 20K (Wite: 0x90 Read: 0x91)
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N 500 1./123/'\7% ?%GW
ua
M key MF-LE M- LF __— =12C TPAD SCL 6 40
(MASTER) 402, 5402 | —
— =12C TPAD SDA
0800 41 SMB MGMI QLK ——73 SMBUS SMC MGMI_SCL — &
XOP Connectors (Wite: 0x72 Read: 0x73) T WAKE_BASE-TRE | . ( :
" " H SMB_MGMI_DATA ——73 SMBUS SMC MGMI_SDA
— sizcmkevsa 610 SMC "A" SMBus Connections - ==
260! 2650 =
2000 & 9269 NOTE: SMC RMT bus remains powered and may be active in S3 state J
(MASTER) — =12C MKEY SDA 6 40 T29 & Inlet Tenp
7 =PP3V3 S3 SMBUS SMC A S3
23 =SMBUS XDP SCL — L EMC1704: U5400
(Wite: 0x98 Read: 0x99)
23 =SMBUS XDP SDA —
= . . — =12C T29 I NLET _THVENS SCL
. o R5270! ['R5271 Left 110 Board = “
5% 5% J4700 — =12C T29 | NLET THVENS SDA 46
900 1/ 20W 1/ 20W —
> M (See Tabl e)
( MASTER) 201, 2201 L
41 SMB A S3 CLK — 73 SMBUS SMC A S3 SCL — =12C LIO SCL 6 40
T A BASETRE —
a1 SMB A S3 DATA —_— 73 SMBUS SMC A SDA — =12C L1 O SDA 6 a0 .
— = — —
o . T29 12C Connections
Left |/O Board
ALS - (wite: 0x72 Read: 0x73) 7 =PP3V3 SO_T291 2C
Finstack Tenp - (Wite: 0x92 Read: 0x93)
Mcrocontrol | er abstracts
R5230" R5 31ac|ua\ COR(s) in plug
4. 7K 4, 7K
T29 IC 59% 5% T29 Plug uC
1/ 20W 1/ 20W
w3600 V- V3 w330
201, 5201
(MASTER) (Wite: OxAD Read: OxAl)
" . " . 12C T29 SDA — =12C T29AMCU SDA
PCH "SM.i nk 0" Connecti ons = - = o
72 34 12C T29 sa — =12C T29AMCU SCL 64
TAKE_BASE-TRUE
4a 7 =PP3V3 SO SMBUS PCH | L
SDRVI 2C: MCU SDRVI 2C: MCU
R523401 10RSZ35
; 210" 211
Cougar - Poi nt R58_ 29 gSZK 1/23%% § $sow
5% 5% M M
u1800 1 20w 120w 201, 5201
MAST! 201 201
(MASTER) 012 0 For Conpliance Testing
70 16 SM._PCH 0 OLK SDRVI 2C: SB DP dri
WAKE_BASE=TRUE R5236 0 1 /\/\/\/2 | 2C_DPSDRVA_SCL Re-driver
70 16 SM._PCH O DATA 5% 1/ SOW MAKE_BASE=TRUE w9310
= 201
ke | s 1 2C SB " (Wite: 0x94 Read: 0x95)
SMC "B" SMBus Connections R5237 0 Dl ’\/\/\/hz | 2C DPSDRVA SDA |
5% 1/ 20W MAKE_BASE=TRUE
M 201 = =12C DPSDRVA SCL 64
7 =PP3V3 SO SMBUS SMC B SO
—_— =1 2C _DPSDRVA_SDA 64
PCH "SM.ink 1" Connections 9 |
1 1
o R5260'| |'‘R5261 0 Tem
44 7 =PP3V3_SO_SVBUS POH 4. 7In§u 4‘%7K
5 5
U4900 1/ 2!?4‘4\/ 1/ 20W EMC1414- A US570
NO STUFF NO STUFF (MASTER) 201, 5201 (Wite: 0x98 Read: 0x99)
1 1
Cougar - Poi nt R5220 R5221 a1 SMB B SO CLK ——73 SMBUS SMC B SO SCL —— =12C CPUTHVBNS SCL a7
8.2K 8, 2K R5223 =R nEat =
u1800 1/ 200 £7%0w Q 41 SMB B SO DATA —73 SMBUS SMC B SO SDA ——  =12C CPUTHVENS SDA a
M S T NAKE_BASESTRUE —
(Wite: 0x88 Read: 0x89) 201, 5201 U,\%QW | - L SYNC_MASTER=K78 _M.B SINC DATE=O1/10/ 201
201 TLE
SM_PCH 1 QK 1 2 i
i VVV SMBus Connecti ons
70 16 SM._PCH 1 DATA 1 2 .-‘ 70
VAKE_BASE-TRUE Rg 5 5 > _
] fo) Appl e Inc. o=
5w o 3.13.0
201 NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI 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 52 OF 109

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

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

IV ALL RI GHTS RESERVED

2 1

44 COF 75



http://laptopblue.vn/

8 7 6 VWW - 8 AP COPD T EE . VT 3 2 1

PBUS Vol t age Sense Enable & Filter CPU VCore Load Side Current Sense / Filter
300 » =PP3VS SO | MVPILSNS PLACE NEAR=U5340. 8: 3MM
nrs00 |2 5320
SOT- 963 200 UF
N-CHANNEL | 5 PBUSVSENS EN L PLACE_NEAR=R7510. 3: 5MM f % \4
201
CRI Tl CAL
H R5302! R5342 U5340 =
- mp—=PBUSVSENS BN 2| (e []. 11?20%3'% v pmycPume st b R0 L cpume 1smre . OPA2333 R5 34 {P-ACE NEAR=UA900. ML1: S
Enabl es PBUS VSense 1 @ 21, Max VQut: 3.3V at 19.77V Input 8@5@\/ mi ;"\DFNl ccume 1smioor 1% PR3 SMC CPU_| SENSE
di vi der when in SO. p ) Y — SMC CPU oD
I 3 _PBUS SO_VSENSE SR8 NEAR=R7510. 4: 5MM 2|\ 1758w PLACE _NEAR=U4900. ML1: 5MM
1 ) R5343 r b M | 5341
o R§73913K 7000 > CPUMP ISNST N 1% S lcpump i RN — 0, 22UF
5 G " 7o 0..1% 6.3V
_ s 1/200< PLACE_NEAR=U4900. L8: 5MM 746 1 2 %R
» =PPBUS_SO_VSENSE _ | N M,[ RTHEVENI N = 4573 chns A = e AVSS o
P- CHANNEL SMC_PBUS_VSENSE o . C%O%Télugi R5344 R§8%4K5 .
R5301: PLACE_NEAR=U4400. L8: 5MV PLACE_NEAR=U4900. L8 5MM A70PE ﬁsi%K y 1 2 Gai n: 110. 181x
1 % % =
Took R5304') |: 05304 ot oo | CUBRET fash S PNALMDEL=EWTY Scq) e 12 1A | V
Mg Lo = 9,22V . 201 2 470PF 0402 Max VQut: 2.73V at 39.934A
201, e 2 &3V Sense R is R7510 t 1|2
PBUSVSENS EN L_DI V 2 0201 Sense R is 0.75m0hm = JoheSI GNAL_ MODEL=EMPTY
L_¢ G\ND SMC AVSS . 42 45 46 EDP: 33A TDP : 28. 05A XSROXTR
201
GFX/ 1 G VCore Load Side Current Sense / Filter
DC-1n Vol tage Sense Enable & Filter
CRI Tl CAL
U5340
%310 3543252 PLACE_NEAR=U4900. ML3: 5MM
NTUDB169C2 . 3 p 5% PP ISWMGRP s 35935%
N-CHANNEL |6 Do nvsENs EN L 042 1 SMC GEX I SENSE oy
oHAN s PLACE_NEAR=U4900. ML3: 5MVI
. R8s ] 3]
_ ke 100K e 5o 42 L ocPuwe I suMg R = 0%
1+ 2 [Ty ZCHER ACCK el oK @mﬂ_wglﬁusmg_/(\)/\{y ;&
5 YERES Max vaut: 3.3V at 19.77V | t 17 16W 0201
Enabl es DC-In VSense \@ 200 X . . a : npu %
s e 1 2 0402 R5355 GND_SMC_AVSS ., 42 45 46
divider when AC present J_ s DCIN_S5_VSENSE NOSTUFF , 715K7 Gai 161. 765
= Sense R is R7550 IR5354 e VYV o _ I n: . X
R5313" Sense Ris 0.75mohm F3pa 1 sk MEEE sty ST ENAL_MODEL=EVPTY. e 8. 24A | V
(ol 27,4k EDP: 18A  TDP: 15.3A _ iy~ g(%iém 470PF 402 NEx Vout: T2 18V at 27.2A
—PPDCI N S5 VSENSE |_'s 1/20W < PLACE_NEAR=UA900. N9: 5MM X5R- 50F ,4b2 12 . . .
! . \Qj 205, RTHEVENIN = 4573 ohms JoheSI GNAL_ MODEL=EMPTY
P- CHANNEL SMC _DCI N_VSENSE oD 2 = Xsi{i\(ﬂ
R5311% PLACE_NEAR=U4900. N$: 5MM =
N PLACE_NEAR=U4900. N9: 5MV
100K R5314 1 C5314
120w 5.49k & L 0 22UF
201 20w T 29%
2 2 %%V
PDCI NVSENS EN L DI V. 201, 0201
L_{ oo swc avss 41 42 45 46

CPU 1.05V VCCI O Current Sense / Filter

» =PP3V3_S0_CPUVCCI O SNS

CPU Vcore Voltage Sense / Filter

XWp320 R5320 1 VCCI O SNS_ENG
, _=PPCPUVCORE SO _VSENSE 1 £ 2 CPUVSENSE IN i A2 o SMC_CPU VSENSE o \VCCl O SNS_ENG 1C5360
PLACE_NEAR=R7510.2: 5 MM 1/;%/3W PLACEZNEAR=U4900. N10: 5MV v f— (é)og%lUF PM@ %E%Bgt!% L12: 5MM
L 15320 PLACE NEAR-R7640. 4: S\ U5360 2 R R5361
PLACE_NEAR=US900. NLO: SMM |2 §ci” o mp PN 080 cs N sl O] | cvanigiour K RRS_ oSV CPUVCO O | SENSE gy
0201 CRI Tl CAL 8w PLACE_NEAR=U4900. L12: 5MV
GND_SMC_AVSS .. 4 45 1 e s o CPUWCCI GS0_CS P 41w (200V/ V) rer| L 1 1 8523;&1 VCCI O SNS_ENG
—— 20%
SR 2 S5
Sense R is R7640, 2nmChm .
) EDP. 8.5A TDP :7.225A ! Gai n: 200x —OAD_SME AVSS a1z e
G-X/1 G Vcore Voltage Sense / Filter L Scale: 2.5A/ V
330 B Max VQut: 3.3V at 8. 25A
XVh R5330
SM
_ 4. 53K
=PPGFXVCORE _SO_VSENSE 1 2 GEXVSENSE I N : SMC GEX_VSENSE
g M GEX VSENSE oy < = =
PLACE_NEAR=R7550. 2: 5 MM 1/M’W PLACE_NEAR=U4900. N12: 5MV SYN(,:, !\ﬁSTERFK78 MB SN DATES01/10/.20]
2@2 _i§523;§9 Vol t age & Load Side Current Sensing

PLACE_NEAR=U4900. NIL2: 5MM 2 fed d} Appl e | nc. | 051- 8870 I D
GND_SMC_AVSS .4 4 45 4 (<] 3.13.0
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46 7 =PP3V3_SO_HS COVPUTI NG | SNS

COWUTI NG Hi gh Side Current Sense / Filter

DC-IN (AMON) Current Sense Filter

PLACE_NEAR=U4900. K10: S\
| 1 C5450 R5431
v ——o0.1UF cHer_ Avon IANNA 2 Sve Do N 1 sense
+ — 10% 53 [T
S 6.3V 1 .
Us450 % R5455 A (e
15 (YL b5 coveum e slin | SCHO our | SNS HS COVPUTI NG | ouT 1 4" 23K, | NG | SENSE w ::gd£2UF
S Sense R is R7020, 20mGhm 2 Sep
4§ Dot e e e ooy R GAI N 100X w" |2 C5455 0301
( V) f— 0.022UF QD _SVC AVSS 41 42 a5 46
D SCALE: SA/ V 2 2R,
~ MAX VOUT: 3.1V at 16.5A B DC- I n AMON
hE/BDP \?Jd_';fmi ;i ;IA GND SMC AVSS 43 42 45 46 | SL6259 Gai n: 20x
X 1 N
PLACEMENT_NOTES: Scale: 2.5A/ V
. V oo 1.4V . 25A
Sense R is R5400, 2mChm = Place close to SMC Max vaut at 825
EDP Current: 3.5A
(For R and Q)
COVPUTI NG Hi gh Side Current Sense / Filter & T29/Inlet Tenp Sensor
46 7 =PP3V3 SO0 _HS COMPUTI NG | SNS
NOSTUFF
cRTICAL R5408'| |['R5409
Vo foke 21K
’\%490 1/ 20W 1/ 20w
El 17N4— 2 201, , 201
7 __INLET THVBNS D1 P2 | pp1 & THERMF 2 HI SI DE | SENSE_OC P
4 __INLET THVBNS D1 N3 | pna ALERT* 410 T29THVENS ALERT L
74 47 __=T20THVBNS D2 P 4 | pP2/ DN3 SMDATA 1L =12C T29 | NLET THVENS SDA D
[—=FEVLN S5 1S COPUTLNG LSS R D2/ DP3 svoLk| 12 =12C T29 | NLET THVBENS SCL T
Rs:a 1|
o] 99 SENSE+ ADDR_SEL| 8 HS_ADDR SEL
SENSE- e d ? HS_GPIO
DUR_SEL
TH_SEL 1
=P S5 b oy v 1 st RSA1L'| NETSE| NOSTPER
GND THRM_PAD 5% 0 0
® ~ i 120w 11 200
EDP: 15.5A  TDP :13.175A - 201,
201, 201,
Sense R is R5400, 2nthm
1
Wite Address: 0x98
Read Address: 0x99

7 _=PP3V3 S3 BMON | SNS

CHARGER BMON Hi gh

Si de (BATTERY DI SCHAEGE) Current Sense,

MUX & Filter

am

PLACE_NEAR=U4900. V9: 5MV
R5422

300K

2

SMC_BNVON_| SENSE

o

BIVON: ENG BIVON: ENG
B 1 C5420 c5421 '
. 1 BVON ENG
Sense R is R7050, 10nmChm Vi p—F Rl p—
CRITICAL , 6.3V 6.3V us421
e L 7050, 4 5w Wsaz0 No7SEa157POXG
74 53 [TR)—CHR CSOR P I N scro ouT L& BMON | NA QUT 1]B1 S0 SEL|s SMC BMON MUX_SEL
BVON ENG
CHGR CSO R N I N+ REF| L
74 53 [T (50V/ V) i eN ) ved S
Battery side GN\ND
«| 3 4 BMON_AMUX_OUT
NOTE: Monitoring current from Al
battery to PBUS (battery discharge) VER 1 BMON: ENG
across R7050 O PR 'Rs423
r— 100K
R5420 L0
53 [TRy—CHeR Bvoy 1 N 2 e
PLACE_jEAR=US421. 3: 5MM 5% 2%
From char ger 1/ 20W
For engineering, stuff BMON_ENG 3
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

19
20w
F

201

PLACE_NEAR=U4900. MD: 5MM
1 cs422

—— 3300PF

5 1ov

a1 42 45 a6

DDR3 1V5R1V35 Current Sense / Filter
; _=PP3V3 S3 1V5S31 SNS
o 1 C5460
—— 0. 1UF
Sense R is R7350, 2nmthm N T, o%
ase | [ s
74 56 [Ty LSNS 1V5 S3 N slin Scro out | SNS 1V5S3 | QUT LA R3K, SMC 1V5S3 | SENSE oD -
1/ 20w
ISNS 1V5 S3 P 4 1 3 1
e N oowy R GAIN: 100X " |1 ¢5465
D SCALE: 5A/ V N 20%,
~ MAX VOUT: 2.4V AT 16.5A B
’\E/BDP \?Jdr;fnt ;2‘ :v G\D_SMC_AVSS a1 a2 a5 a6
XVt PLACEMENT_NOTEs:
= 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 | 1C5470
. m ;
Sense R is R4052, 20nmChm US470 5 gngv Al RPORTI SNS_ENG
PPV 201 R5475
74 37 L SNS Al RPORT N s scro . ouUT | SNS PSVW.AN | QUT 1 2R3, SMC WAN | SENSE oD -
) 200 W Al 34!?9?'“ SNS_ENG
I SNS Al RPORT P Ga . 1
o7 D> HIN Goowryy  FER In X L 22UI§
G\D Scal e: 0.25A / V ; %903/“\,
3 MAX VOUT: 3V AT 0.825A B
G\D_SMC_AVSS 41 42 45 45
EDP Current: 0.750 A PLACEMENT_NOTEs:
Max Vi 5w = Pl ace close to SMC
(For R and Q)
HDD Current Sense / Filter
; _=PP3V3 SO HDDI SNS
HDDI SNS_ENG
HDDI SNS_ENG 1 5480
—— 0. 1UF
H + T 10%
Sense R is R4599, 3nthm US480 2 B3 HDDI SNS_ENG
o1l 201 R5485
74 3 [[y—LSNS HOD N s soro . oUT | SNS_PSVHDD | QUT 1 AR, SMC_HDD | SENSE oD
GAI N 00X W HDD|4SNS ENG
I SNS HDD P 3 1
74 % [T N 500w vy FER S 2 L 0. 220F
D SCALE: 0.667A / V N 20%,
o MAX VOUT: 3.3V AT 2.2A B
G\D_SMC_AVSS 41 42 45 45
EDP Current: 2.36A PLACEMENT_NOTEs:
Max Vi £ 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 5490
= e
Sense R is R0910, 10nmChm 2 SV LCDBKLTI SNS_ENG
IUE:Z%? b3y R5495
s D> | SNS LCDBKLT N s sc0 . oUT | SNS LCDBKLT 1 OUT 1 43K, SMC LCDBKLT | SENSE o
W LCDBKLTI SNS_ENG
I SNS LCDBKLT P 3 1
S v gooury GAI N: 500X " _|C5a95
D SCALE: 0.2A 1 V T 20%,
3 MAX VOUT: 3.3V AT 0.66A B
EDP Current: 0.67 A PLACEMENT_NOTEs: G\D_SMC_AVSS 41 42 45 45
Max Vdi ff: 6.7 nv Pl ace close to SMC
= (For R and O
SYNC WASTER-K78_M.B Sinc DATE01 16/ 2011
yna
H gh Side Current Sensing
BrRTRG, NOVEET T
d} Appl e | nc. 051-8870 | D
® 3.13.0
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CPU Proximty Sensor

R5510
, _=PP3V3 SO_CPUTHVENS 1,\7\7/\/2 PP3V3 SO_CPUTHVBNS R .
Sy Bewoe s m
120w VOLTAGE=3. 3V 1 C5510
201 1 %A R5511' |'R5512
DD 2 G2 10K 10K
U5510 201 1120w %ow
EMCL413 = 201,[ |,%0
DFN
240, CPU THERMD P 2| pp1 THERM: / Al 7 CPUTHVBNS THM L
@ SI GNAL_MODEL=EMPTY CRI TI CAL
Detect CPU Die T t C5511 i 3o ALERT* |8 CPUTHVENS ALERT L
e ¢ femperature PLACE_NEAR=US510. 2: 5 2200PF
PLACE_NEAR=US510. 3: Smm 1 4 | oP2/ DN3 svpaTA_9 =1 2C CPUTHVENS SDA CED
X7R- CERM 2
0201 _ 5| pne/ pP3 svoLk |10 =1 2C CPUTHVBENS SCL s
71 B> CPU THERMD N : GND  THRM PAD <D
6 11
"Pl acement note:
26 CPUTHIVENS D2 P ) , Placement note:
. Pl ace U5510 under CPU
3 S| GNAL_ MODEL=EMPTY = - |
C5512 ¢+
B6510 : 2200PF
PLACE_NEAR=U5510. 4: 5nm 10%
BC846BMXXH - : 0V
Py PLACE_NEAR=U5510. 5: 5rmm X7R,(U:§m,| 2
2
7o CPUTHIVBNS D2 N o Wite Address: 0x98
Read Address: 0x99

Detect DDR/5V/ 3.3V Proxinity Tenperature

: Pl acement note:

e |

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

T29, MLB Bottom & | nl et

Proximty Sensors

INLET THVSNS D1 P, 6
3 SI GNAL_MODEL=EMPTY Fo- - = = = = - - - - = = = = = - 4
C5523 1 , Placenent note: )
@530 1 2200FF — Place Q5530 between near rear vent on bottom side
BC846BMXXH 1ov R R R R R
SOT732- 3 X7R- CERM
2 0201
INLET THVBNS D1 N 5
=T29THVENS D2 P a6 47 74
3 SI GNAL_ MODEL=EMPTY
C5522 ¢ L et
6520 N 2200PF —! , Pl acenent not e: ) ,
BC846 BMXXH 1% Pl ace @520 close to T29 on TOP side
SOT732-3 X7R-CERM 2 L oo e e s e e e e e e e e 2 e e e == d
2 0201
=T29THVENS D2 N a6 47 74
=M.BBOT THVBNS D3 N a7
3
e e e e e e e e e e e e e e e e - - -
Q6540 1 , Pl acenent note:
BC846BMXXH Pl ace @540 on M.B bottom si de opposite U5400
soT7sz-3 Lmm s s s s s s s s s s s s s s s
=M.BBOT_THVBNS D3_P a7
74 47 46 =T29THVENS D2 P — T29 M. BBOT THVBNS P — =M_.BBOT_THVBNS D3 P 47
- MAKE_BASE=TRUE -
74 47 a6 =T29THVENS D2 N — T29 M. BBOT THVBNS N — =MLBBOT_THVBNS D3 N 47

MAKE_BASE=TRUE

T29 D e

3B TP_T29_ THERM DP — 74129 _THERMD P

MAKE_BASE=TRUE

ReBTS:

Detect T29 Die Tenperature PLACE SI DE=BOTTOM l%§
- 1/16W
PLACE_NEAR=U3600. B1: 2nm 205,
1 2 74729 THERMD N
Use GN\D pin Bl on U3600 for N Ing_ X 20
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
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_PRCOD
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=01/16/2011] m\

ISYNC MASTER=K78 M._B
Ther mal Sensors

TENNG NOVEET
d} Appl e I nc. 051- 8870
<]

3.13.0
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FAN CONNECTOR

.« =PP5V_S0_FAN

,=PP3V3_S0_FAN
CRIL_TI. CAL
1 J5600
R5660 FF14A- 4C RL1DL- B- 3H
47K NG & M
%
1/ 2
R5665 W e o
.. SMC_FAN_0_TACH 147K5 | ean RT TACH 2 g TACH
126w 10| MOTOR CONTROL
1 o | G\D
NC_GO
R5661 .
l?’%w‘oé% T SSI\?B?(?SFV T
o2 i:w:l_ SOD- VESM HF =
o] T&8Te . FAN RT_PWM
2 SMC_FAN O0_CTL | «

%{: VASTER=K78_M.B SYNC_DATE=01/10/2011]
Fan
TENNG NOVEET e |
d} Appl e | nc. 051-8870 |'D
S 3.13.0

NOTI CE OF PROPRI ETARY PROPERTY:

THE | NFORMATI ON_CONTAI NED HEREIN | S THE
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a9 7 =PP3V3 S5 TPAD

R5730
0

1 2

VWW - 8 AP COPD T EE . VT

| PD FIl ex Connect or

s PP3V3 - TPAD CONN

CRI Tl CAL

J5700

FF14A- 14C-R11DL- B- 3H
- RT- SM

, =PP5V_S5_TPAD

VOLTAGE=3. 3V,
5% 1/20W M
201

PLACE_NEAR=J5700. 1: 1. 5MM

L5720

FERR- 120- OHMW 1. 5A

LYY L

N_NECK_W DTH=0. 20mm

M N_LI NE_W DTH=0. 5 mm

Gy

c5701 1t 49 7 =PP3V3 S5 TPAD
" 0. 1UF p—
R5703 9
10K R ceRt
o o201
1/ 20W
M g
201
2 W
USB TPAD [M PS5 [+ v+ 1 USB_TPAD P 40 60
4 2
USB TPAD |M N4 |w US700 v- USB TPAD N @@ o oo
PI 3USB102ZLE
Ve:m USB TPAD HUB P D+ TN SEL=0 Choose pul | up/ down
24y USB_TPAD HUB D- ORITICAL SEL=1 Choose USB
R5702" 8
* SEL[ 10
10K o
506
1/ 20W GND
A, p

1

62 41 26 17 [T PM SLP S4 L

FI XME: CHECK

SEL

% 1/ 20W

201

0402- LF

VOLTAGE=5V

PLACE_NEAR=J5700. 10: 1. 5MM

= NEAR=J5700. 10: 1. 5MV

;s =PP3V42 G3H

TPAD

1
o)
wae SMC PME S4 WAKE L 2
ag—= STo
10
o)
74 45 o @y USB TPAD CONN P slo
74 49 o Ery-USB TPAD CONN N DS
7
o)
49 44 s@ =1 2C TPAD SDA 8 o
49 44 s@ =12C TPAD SCL 9 o)
s PPSV_TPAD FILT 10 o
o S o™ sve oNGEE BT © ul 5
49 42 a1 msm SMC LI D 12 o
13 o
w0 42 o (T} SMC TPAD RST L Z1D

69 49 @y USB TPAD P 4

3 USB_TPAD_CONN_P

69 19CBI USB _TPAD N

USB _TPAD CONN N

=1 2C TPAD SDA

6 a4 a9

cs732 1
100PF
e

257

2
= | c5733
PLACE_NEAR=J5700. 8: 1. 5MM

=1 2C TPAD SCL

6 a4 a9

SMC_ONOFF L

6 a1 a2

SMC LID

iy
FF14A- 4C-R11DL- B- 3H
F- RT- SM

NC:;

5

J5815 pin 1 is grounded

on keyboard backlight flex

5860

Ve 518S0794
550 . =
0. 1UF C5720
0% 0. 1UF
v, 10%
X5 CERM e,
o201 oR
PLACE_NEAR=J5700. 13: 1. SM”"
Keyboard Backlight Driver & Detection
CRI Tl CAL
KB_BL
=PP5V_S0_KBDLED =
! L5750
10UH- 0. 58A- 0. 350HM
BYPASS=US750. 1: 2: 2 WM
1 2 ___KBDLED SW
103845 5w M N_KEGCW DTH-0. 25 M
SW T NODE=TRUE
~
N
U5750 A
M C2292
M.F
SMC_SYS KBDLED 3 7
HCED—= BN i caL
To detect Keyboard backlight, SMC will s KBDLEQ FB 6 |rB e B T 1 s KBDLED ANOCDE
tristate and read SMC_SYS_KBDLED: 5 - M N:h'gé%"w“ gﬁg ism“ﬁ.“"
) NCx——NC
If LOW keyboard backli ght present @D Tﬂl@"
If H GH keyboard backlight not present KB_BL lan
1
R5755 | @ o OM T_TABLE OV T_TABLE
R5853 al ways stuffed, R5854 only 4.7 C5755 1 1 C5756
grounded when KB BL flex connected. 5% 0. 33UF —L_0.33UF
1/ 16W . 10% —— —1— 10%
M LF 8V 8V
, 402 oR 2 2 3BR
0603 0603
- C5756 SYMBCOL NOT READ]
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
13850704 2 CAP, CER, 0. 22UF, 10% 50V, X5R, 0603 cs755, C5756 KB_BL

518S0793

¥ FOR 0. 22UF

g
22| cs734 1
PLACE_NEAR=05700. 9: 1. 5mm 100PF
v 2| cs735 L
PLACE_NEAR=05700. 1] 1. S 100PF
25V 1
&
PLACE_NEAR=J5700. 13: 1. SMA°*
CERM 2
PLACE_NEAR=J5700. 14: 1. sMf**
Keyboard Backl i ght Connect or

SMC_TPAD RST L

Ya:in SRR

LB & 40 74

a9

6 40 41 42 49

6 42 a9

I SYNC

MASTER=K78 M.B

SYNC _DATE=01/10/2011]

TTILE

| PD / KBD Backl i ght

3,

Appl e I nc.
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7 =PP3V3 S5 ROM

VWW - 8 AP COPD T EE . VT

1
R6101 C6100 ®l crimica
33K 0. 1UF
0w BT U6100
, 201 Py 64MBI T
WSON
70 43 [T SPI_MB CLK 6 | sck S/ sl ool 5 SPI_M.B _MOSI g s
SST25VF064C
OM T_TABLE
70 43 TR SPI_MB CS L 14 Cce -
SPIL_ W L 3 | wer sasail2 SPI_M.B M SO o < 7
43 19 6 [T SPI ROM USE_M.B 7 ARST*/ HOLD*
NOTE: If HOLD* is asserted VSS THRM PAD
ROM wi I | ignore SPI cycles. N

SYNC _DATE=01/10/2011]

ISYNC MASTER=K78 M.B
TTILE
SPI ROM

d} Appl e I nc.
®

TG O ez |
051-8870 | D
3.13.0

NOTI CE OF PROPRI ETARY PROPERTY:
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS 80 HZ < FC < 132 HzZ D

GAI'N 6DB

M N_NECK_W DTH=0. 25 nm

ks . e e s R6214 pEe
, =PP5V_S3 AUDI O ANP A RN 2 PPSV S3 U621,
/5%
126w
znﬁ 6207 * NOSTUFF CRI Tl CAL _—
Rl 2 R6213* .|* ce201 M N_LINE W DTHED. 10 rm
Sen 2 PVDD 100K —_ ‘;Z‘k‘: M N_NECK_W DTH=0. 10 MV
RO 201 U6210 11200 F - SPKRAMP R P_OUT o527
T MAX98300 201, 201z LLp M N_LI NE_W DTH0. 10 mm
WP | =\
74 20 o [Ty SPKRAMP_| NR P 1] 2 74 MAX98300 R P AN ouT4_BL M N_NECK_W DTH=0. 10 M4
R T1 cAL I5R 71 MAX98300 R N =N our-l o SPKRAVP_R_N_OUT o 52 7a
6211 Ser
0. 1UF 201 R _SPKRAMP_SHDN 2 |sHone N R aploan
SPKRAMP | NR_N 1|2
74 40 6 (TR > 1 NR | 1 B2 |\
10% 1
R6212
Ser R6210 100K
AUD GPIO 3 o L0, PGND 10 C
40 6 m g ;‘II/FZDW
1 5% 2 201
R6211 v 20w
100K 20
5%
1/ 20w
, 201

ISYNC MASTER=K78 M.B SYNC DATE=01/ 10/ 2011 /~\

AUDI 0: SPEAKER AMP

BrRTRG, NOVEET T

d} Appl e I nc. 051- 8870 | D
®
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THE POSESSOR AGREES TO THE FOLLOW NG I S ——
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 62 OF 109

Il NOT TO REPRODUCE CR CCPY I T e ——————

11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED 51 O: 75

7 6 5 4 3 2 1



http://laptopblue.vn/

M.B to LI O Power

Cabl e Connect or

CRI Tl CAL
J6900 CRI TI CAL " "
WS- PWR- VB2 3. 425V "G3Hot " Supply
M RT-SM =PP18V5_DCI N_CONN 67 R6920 D6905
ol s _PPBUS G3H 1 /\‘}-\}\/2 PPBUS G3H R BAT%gngl LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
2
ol T e
ot Mos” s ___PPVIN G3H P3V42G3H
oL . _PPDCIN G3H o pBUS ~ R6905 s0s TR LI NE W DT FED-4 o
5 =PP5V_S3 LI O CONN . AR 2 PPDOIN GBH OR PBUS R 2 Valrhceste sy o 2™ EoRgaaH BOET
C 6 M N_LI NE_W DTH=0. 6 nm
o 1ow VaTacets sv 2™ ® ®
- 7 1 1
C6905 * 1 C6906 ! oL VIN ~ BG o L CRITI CAL
51850508 601 —— I 00108 e U6990 87 L6995
8 LT3470A 33UH 20% 0. 39A- 0. 4350HM =
o 2 2 &% 60: i 402 =PP3Vv42 G3H REG 7
603 402 HDN* P3V42G3H_SW 1 2
S Tt ] Vout = 3. 425V
v CRI TI CAL Bl AS| 2 M N_NECK_W DTH=0. 25 nm DP418C- SM
i
1 NCseZNe FoISRE 60MA MAX OUTPUT
A . S
TRy <Ra>| (Switcher limt)
D R6995"
- > 1 C6995
J s v 348K
1%
5 1200
2 ceRM CRI Tl CAL
Sor 201, 1 C6999
P3V42G3H FB —— 22UF
<Rb>| 2 SeRlcerm 1
R6996* 603
200K
1%
LEDs
Debug =
(For devel opnent only)
Vout = 1.25V * (1 + Ra / Ro) L

; _=PP3V3 S3 DBGLEDS —=

D6920

\G?EEMa 6MCD
4 2. 0X1. 25M SM

S3_SO_LED
D6910
GREEN- 3. GM:D‘/

2. 0x1. 25Mvt sMR =)

K

DBGLED SO D

S3_S0_LED

Q6940

SSMBK15FV
SCD- VESM HF

®
Q

o Lylo

62 41 25 23 [TN) ALL_SYS PWRGD

K16- Speci fi c
Battery Connect or

PPVBAT G3H CONN

CRITI CAL (36951i 1 C6950
16950 rp— ¥
WIB- PUR- B2 v, . v
AT S s b
A
g X
ot -
0_4 > =SMBUS BATT SCL Yanu RS
0_5 P =SMBUS BATT SDA CED ¢+
o 6 = s SYS DETECT L
ot g . CRITI CAL
ot R6950 “| . NO STUFF
o s/ % D6950
e RCLAMP2402B
51850540 e - scs

Ri ght

Speaker

Connect or

CRI Tl CAL

J6903

78171- 0002
M RT- SM

3 O

74 51 6 (TR SPKRAMP_R P_OUT
74 51 6 (TR SPKRAMP R N QL

i
O

51880519

SYNC_DATE=08/ 20/ 201

Ismc VASTER=J ACK_K90!

DC-In & Battery Connectors

d} Appl e I nc.
®

TG O )
051-8870 | D
3.13.0
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Rever se- Current

CRI TI CAL
Q7080
S| 5419DU

FROM ADAPTER
=PPDCI N_S5_CHGR

PONERPAK

Pr ot ecti on

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

Inrush Limter

Charger TOP FETs and CRI Tl CAL
Qr055. Q7085
PP N H PB! 52 SL;Q;?KW

m
DTH=0, 25 mm

PPDCI N_G3H_| NRUSH

. o W ALLIAE W OTFR0. 6
M NCNEGCW OTH-0. 4
Vo TAESTS. 5
R7080" C7085 ! ‘R7085
100K 0. 10F —— 2 470K
5% : 10% =T 1%
1200 10% 1720w
Ve [ W
201, xen , so1
CHGR SGATE DI V CHGR AGATE DIV
WNLINE W OTH0. 5 mn WAL NE W OTHe0. 5
M ARG W OTH-0. 26 M ARG W OTH-0. 26
'R7081 R7086"
62K 332K
ORI TI CAL 20w 11200
M M
D7005 2201 %,
BAT30CWFI LM
sor- 323 (CHGR SGATE) (CHGR AGATE)
: {>|—\ R7005
20 R7021
s CHGR DCIN D R 3 > CHOR
Dal ,vs\%/\/ ( DL N) T
2 D 1/ 20w 4| 2 CRITICAL
MF 5%
201 /20w CHGR CSI R P
ACIN pin threshold is 3.2V, 50mV 1 C7020 “ R7020
4 201 0. 020
109 o 5%
DI VI DER SETS ACI N THRESHOLD AT 12. 18V o ons Y R7022 s CHGR CSI R N o 1
I nput inpedance of ~40K neets meax 1 oa R7001 402 L 1o 31 oe2
sparkitecture requirenents PP5V1_CHGR VDD PPDCI N G3H CHGR
m 4.7 3 2 5% 6 mm
Maec s 1 o AR g SV SERNDGANE AS 7000 o Maec s s om ORITI CAL ORITI CAL PLAGE_NEAR-GT030.5: 1. S
e W M N REGCW OTiE0. 2 1 201 vaTAEsL s C7030 |, cro31 |, |* C7035 + C7036 + C7037
! VaTAGE=S. 1V 33UF- 0. 060HM—— 33UF- 0. 060HM—— —— 1UF —— 1UF 0. 001UF
, _=PP3V42 GBH CHGR "ios C7001 * C7022 * 1 C7021 20%—T~ 20% =T T 10% T, % i
1UF 0.1UF —/— —— 0. 1UF PoLY- TaRy 2 PoLY- TaRY 2 2 er 2 er 2 bt
1 10% 10% —T— 10% CASE- DAL CASE- D3L - -
R7010 NO STUFF o, wo e
30. 1K 1 402 402 402
19% R7002 CRI Tl CAL
1720w
© 100K 9 8| ov T_TABLE =
220 11200 = E
VDD VDDP
R7900 22 12 [VHST pal N2 CHGR DO N N CRITI CAL Max Current = 8A
43 42 41 0 [TRy—SMC RESET L 1 2 ?S*iU:ST L - i SMB_RST_N seATE 26 CHGR SGATE s o - (l)[ZO3O
i Eﬂ —SMBUS GHGR SDA 10 :SA U000 acaref s AGATE * C7025 M Foereg 2298 TO SYSTEM
20t - CHGR VFRQ + VFRQ kNl Csipl2e 73| CHGR CSI P ke H f = 400 kHz
o
CHR | N 1oV
Float CELL for 1S m = s lceLe '% CsIN 27 3] CHGR CSI - CLR'7T(')C3’“6 CRITI CAL
=] BOOT|_25 CHGR BOOT F7040
3 n —
CHGR ACI N ACI N S rel 2 HOR UGATE orr 1 1 ;I = 4. 7UH 13. 1A SANP- 24V
R7013" CHGR | COVP. s || cow @ PHASE] 23 CHGR PHASE o o o6 2 1 2 =PPBUS_G3H 7
CHOR VOOMP 7 v o A o & FDAL240F- SV
00 CHGR VNEG s JwneG LoATE 21 CHER_LGATE prp— pres s 1208
120w 12 CHGR CSO P 15 |csop BGATE] 16 CHGR _BGATE
212 42 CHGR CSO N 17_lcson 20vv Al 5 CHGR AVODN oD
% 36v/v BVON|1S CHGR BVON oo < PPVBAT G3H CHGR REG . o .
‘R7011 '+ C7050 g3 (R ACOGIL CHER ACK oD 2 +° NGO Do, 35 CRITI CAL ORI TI CAL CRITI CAL
ROt 0, 470 iz g e o 2 T ) ) ) | PLACENEARL7030.2: 3. 51
w T iz 9 5 C7040'|.  C7041'|.  C7043‘, |* C7045
e i 62UF 62UF 62UF 1000PF
i 05 E CRI TI CAL 20% 20% 20% 10%
’ 2 i 2 i 2 dite| |2 xw
H 035 cost 65 cast 65 cast 65 201
4 ke 349 ‘ !
l PONERS6
1 C7002 L
——uF CRI TI CAL
2 Sen XW7000 Y R7050 Q7055
02 - o.01 S| 7615DN
I N (o) ‘ e PYRP 12128 TQ FROM BATTERY
o 1 :
PLACE NEAR=7000. 22 1m - IANN 4 PPVBAT G3H CHGR R 0 PPVBAT G3H CONN
- A 1 AL NE W BP0, 6 1 [_H_| o N NE W DTFR0. 6 e
; M NCNEGCW OTH-0. 25" M MNCNEGCW DTH-0. 4
VoL TAcESS, 4V 1 g Vo TAcESS, 4V
(CHCGR CSO P) R7051 2.2 2 OR P =
0| AN GERCORE g
(CHGR_CSO N) R7052 0o 1 2 CHGR CSO R N
S NW G Tow w71 .
(PPVBAT_G3H_CHGR R) (PPVBAT_G3H_CHGR R)
(CHGR BGATE)
1 C7042 7011 ¢ 1 C7 7 B 7026 *
1 C 1OU,: %_ é)lu,: I I ?UFOOO %_ 202%5 1 ?OSOPE 1 * R7051 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE
S 0%, 1w j_ S 1 20 j_ 1% j_ DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM | NTERSI L)
G\D_CHGR AGND - —_—o )
- . WAL W OTF 0.2 T T, e b v
M N_NEGCW DTHR0. 2 mmn xR 2 2 xR 2 xR 2 R
VaLTAGE=OV 805 603- 1 402 402

MASTER=K78 M.B

I SYNC

SYNC _DATE=12/03/201d
——

TTILE

PBus Supply & Battery Charger

d} Appl e I nc.
®
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7 _=PPVI N SO VCCSASO

, _=PP5V_S0O_VCCSA
PLACE_NEAR=Q7100. 2: 1. 5rmm
VOCSASO _BOOT _RC ’
CRI TI CAL M N_LINE_ WDTH=0. 3 nm CRI TI CAL CRI TI CAL CRI Tl CAL
R7101* 1 C7101 B broTRGe oz c7119 * C7120 * C7121 :| C7122 1 C7123 1,
2.2 10UF 10UF 10UF —— 0. 1UF —— 1000PF —— 62UF
% L v 1 C7130 v, v o A A w5
WL o5 R7130'| — o0 22uF "oR Ggos: oR Ggos: e o208 el
? 0 T, i
PP5V S0 VCOCSASO VOC = v = l
M N LLNE WDTHEG. 6 VO
N_NECK_W DTH=0. 2 nm 603 2 -
VOLTAGESSV 9 s
] Q
vee pvec VOCSASO VBST
u7100 2 3 71 CRTICAL
| SL95870AH CRI TI CAL
UTGFN (?7100 R7140
@ =PVCCSA EN 15 |EN BOOT]| M N LINE WDTH=0.6 mm — SI Z710DT CRI TI CAL 0.001
CRI TI CAL e NovEeTRE o ™ POVERPAK-6X3.7 1 7100 "1
12 [Ty CPU_VCCSASENSE 10 |Fg UGATE 7 B Dr=TROE 1. 00U 7. 7A w =PPVCCSA SO _REG ;
0612
V! SREF 7 _|SREF PHASE]_1° VCCSASO LL 8 1YY Y L2 _PPvcCcSA SO REG R 1 _
M N LI NE_WDTH=0. 6 ov0630H S M N LI NE_WDTH-0.6 5 B A Max
VoCsASD vo 2o LoaTe] - e Lt R | VRS 6A Max Qut put
P oTETRE E f = 300 kHz
11 6 Cc7141
'R7147 VCCSASO_OCSET OCSET L ML
113K 14 20%
1% o (o PVCCSA PGOOD PGOOD 2
1/ 20W TANT
A Ao 2.5
So1 VCCSASO_RTN 4 |rTN Ve
2 M N_LI NE_W DTH=0. 6 nm L
VOCSASO FSEL 2 |FsEL GATE NOOELTRUE 2 -
DI DT=TRUE
VECSASO_SETO 8 |seT
C7103 * © =
0.022UF —— VCSASO_SET1 ° lseT1
v o 2
2
o 'R7148 XWr101 ° fvi oo
140K M N 5
1 C7105 ow . R710% Vi DL 74 VCCSASO_CS P
—L47pPF S 1
= 5%, 2201 67102 o a0 § 4+ VCCSASO CS N
2 NPO- COG 10% M CND R7141
201 , 16V 201, » o~ 1K
R PLACE_NEAR=C1[/63. 2: 3] 1o
L 1200
= e [ Cr140
2 1000PF
2 ||t
11
12 [T)-CPU_VCCSA Vi D<lL> = §
'R7149 1006 |1?K7142
47. 5K 19 OCP = R7141 x 8.5uA / R7140
1% 1/ 20w
o (VOCSASO_QCSET) , %ot OCP = 8.5A
, 201
(VCCSASO_VO)
XW7100
S
A AGND 1 2
0 D 56
M N_NEG W DTH=0. 2 mm
VOLTAGESOV! L
PLACE_NEAR=U7100. 3: 1mm
_—
VI D1 VI DO Vol t age
0 0 0.9V
1 0 0. 8V

ISYNC MASTER=K78 M.B SYNC _DATE=01/16/2011]
TTILE

System Agent Supply
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®
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JLOPDTUWCE . VI

TVWW ]

, _=PPVI N_S5_P5VP3V3 PLACE_NEAR=Q7220. 5. 2: 1. 5tm

CRI TI CAL =PPSV_ S5 LDO
R RITI PLACE_NEAR=Q7260. 2: 1. 5mm
Cr242t|, Cr7240'. |[* C7270 ' Cr241 oty 1 Cr7281 |* C7283 —
62UF 62UF —— —— 1000PF  —— 1ur s 7 62UF 1UF 1000PF
200 20% T~ 10% 10% 55 PSVP3VE VREGS 200 10% 10%
2 e 2 2 R 2 er 1 2 : jeR 2 R
case-82 CASE- B2 201 402 s 402 201
5 PSVP3VE VREF2 .
- I ) o ] =
e, « « « « - cr201 ¢ 1 C7205
P5VS3 VBST R 402 8 8 ~ 0.220F —— —— 10UF P3V3S5_VBST R
M N_LINE_W DTF=0. 6 mm [} st [ 10w 200 M N_LI NE_W DTH=0. 6 mm
RITI M N_NECK_W DTH=0. 2 mm Q > g g g VA 2 o M N_NEGK_W DTH=0. 2 mm
CAL DI DI DT=TRUE § g g g P oe0s zD‘ DT=TRUE
F=400KHZ Q7220 — R7245 6 |SKI PSEL1 R7264 c7264 *
RIKOSEODNS e .0 19 |skipseLz OO % 0.1 —— 31 wmoa
557 =PPSV S3 REG HYBN- 8 1716w u7201 ew 1w —T— 260 =PP3V3 S5 REG 7
M- LF 14 |OCSEL EN_12__=P5V3V3 REG|EN am e M- LF g
= 4025 N , 402 o — SI Z710DT
Vout = 5.0V ° — PONERPAK- 6X3. 7 Vout = 3.3V
CRI Tl CAL P5VS3 VBST 31 |VBST1 @ VBST2| 26 P3V3S5 VBST 1 CA
7.2A MAX OUTPUT L7220 M N_LINE_ W DTH=0. 6 mm D DT=TRUE 2] D DT=TRUE M N_LINE_ W DTH=0. 6 mm — | 6.5A MAX OUTPUT
5UH 20% 18A- 15MOHM I mpes o2 ™ Povss o 1 |pRvHL 2 DRVHR| 24 pavass pews M NENEQCW DTF=0. 2 mm 8 L7260
pLhce_near-L7220. Fs ° WL WD 6 D OT=TRUE GATE NODE=TRUE § GATE. NODE=TRUE D OT=TRUE M N LI NE_W DTr=0. 6 2.5UH+ 14A F=400KHZ
’ ’ e = 2 . — - P5VS3 LL 32 [sw = swe| 2 P3VaS5 LL M NNECK_W DTH=0. 2 nf . . .
ORITICAL PCMCO63T- SM PLACE_NEAR=L7220. 2: 3mm M NoRECKW BTH=0: 3 O PT=TRE SW TCHNODESTRUE SW TGH NCDE=TRUE D DT=TRUE M N BHES: S | PVCDS3T- S CRITI CAL
. 15251424 — P5VS3 DRVL 30 |DRVL1 DRVL2| 27 P3V3S5 DRVL it 6 150UF- 0. 018CHM 1. 8,
CRITI CAL cr2s2 |, 2 2 MNLTNE WETH=0 € T D DT=TRUE GATE_NODE=TRUE GATE_NODE=TRUE D DT=TRUE M N_LI NE_W DTH=0. 6 nf 2 2 290 H, 1.C7272
C7254 |, s c7250 1 [gXWZZO Q;‘xwzm K ) mm J— 7 |eser cspal 18 ovass csp2 M N_NECK_W DTH=0. 2 nf 260 261 or cr202 1 }QWQOPF
[ 0% - - CRI Tl CA C7218 NO_STLEE P5VS3_CSNL 8 |csnL csNe|_1z P3V3Ss cone c7288 B wg] asv 2 , Lov
6.3v 2 CASE- B2- SM w2 1 1 Dl 0. 1UF 1 048 2 0. 1UF 9 PLACE_NEAR=L7260. 1: 3nm . c caseer- M 201
oS s CRI TI CAL o Q7225 _| Lz 55 _P5VP3V3 VREG3 ~ AN P5VS3_FUNC 11 |MODE RF|_3 P3V3S5_RF e - PLACE [NEAR=17260. 2: 1. 5nm
.| c7253 1 C7271 RJKO3EODNS 4 A Lt wi g 2 VFBL VFB2| 16 P3V3ss VB2 11 PLACE_NEAR=|72)
Jisgur 1000PF PLACE NEARL7220. 1: 3mm HWSON- 8 ;g://o P5VS3_COVPL 10 |cowpPl cowP2|_1s P3V3S5_COvP2 323“ -
2 63v 1% I X5R X5R — _—
ot 625 2 xR 2 o2 PSVS3 ENR 4 |ENL EN2| 21 _pavass en R 02 =
b 201 q 5 PGOOD2|_20 :
RS SR W22 R7247 PeocDL o 2ba
r GN\D THRM_PAD Wg:l
- 1 © o —
PSVS3_VFBL- R . Sl xwr200 °| 35352678 . ’
R7249 s R7216 PLACE_NEAR=L7260. 2: 3nm
0 : 2 4. 42K P3V3S5_VFB2_R
= e 1%
ow 1/ 20w
R7256" w = w 1
k7220 4. 22K ;o = 2201 R7260
1% PLACE_NEAR=U7P01. 28: 1nm 23.2K
41. 2K 1/ 200 P3V3S5 CSP2 R T
19
120w 201, 120w
e 201
2 201 2
P5V: P1 R
1 1
R7221 R7261
10K 10K
o 20w
, 201 , 200
alo Psveavs sawn
N_LINE W DTH=0. 6 mm
N_NECK_W DTHE0. 2 mm
TAGE-OV
PLACE_NEAR-UT201. 4: 2mm PLACE_NEAR-U7201. 21: 2mm
1
R7251 'R7252
0 0
5% 5%
1/ 20w 1/ 20w
M
5201 5201
62 m =P5VS3_EN

MASTER=K78 M.B

SYNC _DATE=01/16/2011]

I SYNC

5V / 3.3V Power

Suppl y

C} Appl e I nc.
®

» s A
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THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 78 OF 109
111 NOT T REVEAL OR PUBLISM I T I N WHOLE GR PART
I'V ALL RI GHTS RESERVED 61 O: 75
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S5 Rail Enabl es & PGOOD

3.3V, 5V S3 ENABLE

-, =PP3V42_G3H PWRCTLI| nternal pull-ups 100K +/- 20%
State SMC_PM G2_ENABLEf PM SLP_S5_L PM SLP_S4_L PM SLP_S3_L Del ete R when pul | -down added to PCH page R7913
1 R7 41 =
87?4 L - CRITI CAL P3V3S EN Run (S0) 1 1 1 1 49 41 26 17 m_F’l\I/IAK%;SESfm%E 1 2 Ei‘éﬁsi'\iu o — =P5VS3 EN o s
W VDD BTSS0S ESUCIS TR 1 1 ) 1 Zw
l&%\é&l _L -p3Vv3 8‘5 ENy Sieep (S3) R7910! Pl L BT
SL 2 F = = Deep Sleep (S4) 1 1 0 0 1/0(% PLACE_| EAFrwsfg- 16: 6mm 2R7912 0. 068UF
1/ 200
NC_PM G2 _EN 4 I Deep Sl eep (S5) 1 0 0 0 2bip E/ 9, 1K 2 i
05
“ D NRRE -BASE=TRUE P~ NC = NO STUFF Battery OFf (G3Hot 0 0 0 0 oW e
- 3 PoY3V3L REG EN L=
. =PP3V3_S5_ PWRCI VERKE - BASE=TR = =
Thr es hOl d_ ?7? = =P5V3V3 REG@\' 55 PLACE_NEAR=Q7812. 2: 6rm
DLY > 10 n 3.3V S4 ENABLE ) P3V3S3 EN - =P3V3S3 EN o
s5p(;(n) DL 8 S5 PWRGD o - ey
VAKE _BASE=TRUE DDRREG_EN — =DDRREG EN s
1 C7941 a7 PM SLP S5 L 2.2: SRR =USB PWR EN g
S5_PWRGD (ol d name RSVRST_PWRGD) - - >SMC PLACE_ ?Fégascig 6mm ;’LACC%SE;IA_FE(ysl .2:6mm — = 6 39 a0
ggn CERM 0 o SMC- - >PM_DSW PVWRGD 04T 0, 4T
2 &%xsn 2 G xsr
Del ete R wheps il | - down added to PCH page SO ENABLE o
M
L 205 R7978 L
= PMSLP_S3_L , 100 , (PM SLP_S3_R L) PM SLP_S3_R L
= R7979}  vgow
CPUVCORE ENABLE 100K 261 2 4 R7986
R7974 Del ete R when pul | - down added to PCH page , 5% 5 5:?}?87 2] R7981 R7988 5. 1K
62 52 41 25 23 _ALL_QYS PWRGD 1 2 CPU WP _VR ON o 5 20, 3 20K :éugK %
kY 50w 1/ 20w 1720w
1/523W PLACE_NEAR=U7400. 1: 5nm PLACE_NEAR=U1800. P4: 5mm 2’\6F1 1 e 1M 20’{
1 — PLACE_NEAR=U7600. 3: 6mm | PLACE_NEAR=U7770. 3: 6mm PLACE_NEAR=U7720. 5: 6mm
= PLAGE_ NEAR-U7100. 15: 6
PLACEéN7EA§t7U7€00. 1: 5mm c,éo STUFO'E PIVBBSA% EN — =P1V8S0 EN oo
PLACE_NEAR=U7400. 1: 5rm MAKE_| E=TRUE -
1 2 R7975 1,—=PP3V42 GBH PVRCTL
0 -
1/%;8W sz 50 CPLVOOI QB0 PGOCD 1 A 2 PM PEQI PVRER, 4 3.3V/ 5. 0V Sus ENABLE | R7931 4 mK\é?BSAOSEE‘,r\‘RLE — =PI1VSS0 EN om0
201 1720w _ 10K _
A = =PP3V3 S5 PWRCTL , B‘%ow S [=—SL0s S Lo0 By
PLACEiNEAR:U794é7 5924 gm; b 20"{F ’%‘Tﬁm =CPUVCCI OS0 EI\@ 59
SO Rail PGOOD (BJT Version) 0. 1k, 5 R VE 1+ HE R e = =PVOCSAEN ooy =
6.3V 5 —R@ 53
X5R VCC
, =PP3V3_S5_VMON 20t 74%?(%905 355'0\8*76‘;1335\! (ol PLAGE_NEAREU?100. 15: 6 PLACE_NEAR-UT600. 3: 6rm | PLAGE_NEAR=U?770. 3: 6rm :LAC‘;“SEE” semm
_so_ B SMC_BATLOW.L: 100K pul | up on SMC page = SOT891 e 1 C7987 1 C7981 1 C7988 i M=
R7]95%6K > m SMC BATLOW L 1 |a = —— 0 AT —— 0 AT 0, AT 1%
m 2
'R7951 w2 svs pwo s o 12 ZE SeE = T e
ALL SY: 25 25 a1 52 62 B 167 s
15K 201, 3 B -
1% Y| 4 PM SUS EN — =P5V 3V3 SUS fNn e
1/20W SoPGD_C VAKE BASE=TROE =
5 R7953 v DM P SUS L e = = =
VMON 3V3 DIV 1 2 VMON Q@ BASE © < PLACE_NEAR=U1800. A15: 5 GND VFRQ Low. Fix Frequency
5% R7918! 2 VFRQ Hi gh: Variable Frequency
1R7952 Uzr\grgw Q7950 100K CHGR VFRQ Generation
Z/ 115K 5 /Qz ; Q 'g&%i?% Delete R mg?ﬁ I'l -down |added to PCJF?:age
- 201
¥, R7l€|3(54 NC 8 — 2 R7817 =
L 62 7 =PP1V5_S3RSO_VMON 1 2 VMON_Q3_BASE = 1
= PPLVS_S3RSO 1w ) CRI TI|cAL ) 1 %bw
Pt NCx——— Pt
] e 3.3V SUS Det ect
R7955 \
1K « . _=PP3V3 S5 PWRCTL =PP3V3_SUS_PWRCTL
62 7 __=PP1VO5_SO_VMON 1 2 VMON Q4 BASE
A © 35352809 PLACE_NEAR=U7930. 6: 2. 3mm
uh%ow SOPGD BJT_GND R M)nstg f c7931 12ns C7930
201 Wor st - Case Threshol ds: U930 anse nBY, 0. 11L8IF
1 threhol s 3. 6,
@: 0. 3KV R7957
@3: 0. 640V 1 28% CRI Tl CAL o
3.3V w Divider: 2.345V o VDD
4 0.660V 2 =PP3V3 SUS PWRCTL 5
62 7 = SENSE U7930 RESET* 17
= TPS3808G33DBVRGA
. . - . —peava_so_ . s4_peoon,_craler sorze | wels e PM_RSMRST_L goes to UL800. C21
SO Rail PGOOD Circuitry R7967" rgar 2
. . 10K 1 o .
(I'SL Version in devel opnent) 1/ 280 1000PF MAN. En?b..l e ..Gener at Lon e
No sTupE M2 0% WAN' = ("S3" &% "AP_PWR EN' && ("AC' || "S0"))
Th hol ds: P1V5S0_PGOCD from U7710 R7109§8 2 X6 NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .
reshol ds: o CPUL WP _AXG PGOOD _1 2 NO STUEF
VDD 2.734V-3. 010V L i AA — |
V2MON: 2. 815V- 3. 099V 120w R7966 PM AN EN L
V3MON: 0. 572V- 0. 630V P1VBSO PGOOD # 100, = W o =
VAMON: 0. 572V- 0. 630V 0 D=5 R7965 A s 925
52 7 =PP3V3_SO_YNON 100 YW %925 2N7002 Unused fet
—PP5V SO VMON s (I)-P3V3S5 PGODIANAA 2 201 o 2N7002BW X G I; °
! SOPGOCD_I SL 5% ) NC
N 950 f e v sR RN 2\l 4
=PP1VO5_S0 0_%{%}!‘—: - P5VS3 PGOCD 1 2 1 (AC_EN_L) NC
sopcooD J L S g 2 | 156w
R7972% 201 Vo v R7964 AC EN L -
L 0‘}5% LJ7960 o cPvCa 050 Paoon | 20 4 100 DP S4 Power Enabl e %;920 SYNC” !\iltSTEF\EK78 M_B SYNC DATE=01/ 10/ 201
200 I SL88042I RTEZ R7963 u 3w SVC S4 AKESRC £N — 2NIQOZDW - G Power Control 1/ ENABLE
DN e 3 vzwmcmjDENoiL' L e - PYOCSA PAOD IAAA 2 201 o o DRt A RSALEN oo RAOZY G W7O b
P1V5_DI V_VI 5 |vamon 1/20W 17 App| e I nc.
Sop y 6 |vanoR?PoO-! Sk | g ALL-SYS_PWRED R 261 PSOC USB Power Enabl e a2 a1 a7 u ;)1 ® 3.13.0
N . .
R7973!| GND_THRM PAD s 4l (PM_SLP_S3_L) NOTI CE OF PROPRI ETARY PROPERTY:
15K A o 35352310 THE | NECRIATI ON CONTAI NED HEREI N | S THE
1 200" 330 HE POSLOSR AGREES 10 THE FoLLam re N
% 1 N 2 AL SYS PWRGD [T 0 25 4 52 2 ES || TO M NTAIN TH S DOCUVENT | N 0N DENGE 79 OF 109
= 1’6,—9"" 62 41 26 17 [TTI). PM SLP_S3_ L 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
201 I'V ALL RI GHTS RESERVED 62 O: 75
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CHECK | F LVDS_| G_PANEL_PWR GLI TCHES ON POAER UP

7 _=PP3V3 S5 LCD

* I—LCD |G PR EN

R9014*

5%
1/ 20W
M

201,

Pul | -ups on panel side,

66 6 _PPVOUT SW LCDBKLT

LCD Connect or

I nt er nal

DP Connector:

518S0787

CRI Tl CAL
J9000

Rggﬁl 4.7 KOmto 3.3V —
14gry—=12C TCON SDA 1 2 _ 512C TCON SDA R ‘1o
2
o oo
k4 T°
Lot
NCx-—=-0
R9062 LED RETURN 6 o
= 1A RN 2 12C TCON SCL R LED RETURM.S o
2 D= 2C TCON SCL s LED RETURN 4 tlo D Klight 1/F
Wew LED RETURN 3 °lo LED Backl [ ght
20 LED RETURN 2 ©ld YON
LED RETURN 1 1l
12
NCx2+-0
R9060 sl g
CRITI CAL 0
+ eopm_DP_INT_HPD 2 s DP_INT_HPD CONN “1lo
U9000 & s s g A4
NEEF}XQ%QN L9004 Y 10 Di spl ayPort 1/F
201
oN FERR- 120- OHW 1. 5A w5
VI N_1 VOUT_1 PP3V3 SW LCD UF : e SMF;PiVi v%\évrrl;?)sn W =10
M NREGW DTHEG. 20 W 0402- LF M NREGW DTHEG. 20 W LN DS
VI N_2 vouT_2) VOLTAGES3. 3V 015 * T VOLTAGES3. 3V =0
THRM 1000PF 100K s DP_INT AUX CHC N 2L
ap R 10% % 0
: : wv o, FH s DP INT AUX CH C P 215
1 C9012 70 o(gry—DP_INT_AUX_CH N (DP_INT_AUX_CH G N) 201 , %01 =14
= = 1oF s DP_INT_M._F P<0> 2D
, 6.V 9025 = s DP_INT_M._F N<O, LLH I
R 0. 1UF sl
e
70 o¢gry—DP I NT_AUX CH P I I (DP_INT_AUX_CH C P) . DP INT M. F P<i 2] g
10% s DP INT M. F N<l 210
16V
- X5R- CERM 29
s et |0 018 =0
R9 O
709 (CEy—DB_LNT_M._P<0> ! iM iM _—
17200 3750w 33
9021 (s A 1°
0. 1UF 201, 2201 o
s DP I NT M. N<O> N I I 2 r LATE NEAR=19000. 24 1mm Zz o
10% 37 O
¥R e o
201 38 O
0 DR INT M. P<1> 3
L 40 g
C9023 “lo
0. 1UF
e .
700 (TEy—DP LNT M. N<1> H f ) 2
10% 1 1 O
16V R9050 R9080 PLACH NERR=9000. 3: 2rm
X5R- CERM 100K 100K 9017 +
0201 5% 5%
11200 120w

ISYNC MASTER=K78 M.B
TTILE

SYNC _DATE=02/ 10/ 2011
—

I nt er nal

Di spl ayPort Connect or

C} Appl e I nc.
) "73.13.0
NOTI CE OF PROPRI ETARY PROPERTY:

THERL NFEORMATI ON_CONTAI NED HERELN | S THE

Rl ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 90 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 63 O: 75
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3 2 1

s T29 A BI AS R2DPO . d - I
9300 11 aoraome O T29 A Hi gh- Speed Signal s
70 5 (YD EXTA M. C P<0> e DP EXTA M. P<0> 54 70 9370/ C9371 C9370 1|2
0.10F | g% iev ozt 72 3 T29 DPR N<O> ( ) ! T29 DPR C P<0> ame
0. 47UF G T29 D2R C N<O>
70 5 Ty EXTA M. C N<O> C9301 : I I - OPEXTAM N> o4 70 72 31 (OOM}—129 D2R P<0> . 9371 1| ; am s 72
0. 17 ¥SR CERM 0.470F || 200 av “RO3TD T s azow D9364 N @ovaoTRE  (D9364. 2)
CERM XER: 1 [R9372, 201 BARGO-02LRH | ] 7sipz7
(C9372. 2) ap vopTRE 201 1.5K T20: TX 0
70 o [rEy--DP_EXTA M. C P<1> 9302 e DP_EXTA M. P<1> 64 70 9372 N D9372 . LT
0.10F | IE Ay o 7 2 129 R2D C N<0> s o a1 w1 P8 RITHTRET BARD0- 02LRA SEEa] T29DPA M._C P<0> o o= 7
. CERM XGR: 1
70 5 Ty _EXTA M. C Nel> 9303 : I I 2 DP_EXTA M. N<1> 64 70 72 3 [Ty—T29 R2D C P<0> 2 . 201 72 T29 x%N;Q;E D9373 . ) T29DPA M. C N<O> oo o 72
To% 16V 0701 |ﬂﬁ_”—| X |—|>|—
0. 17 ¥SR CERM 0. 47UF e 1.5K 2 BARSO- 02LRH P27 @ovao-TRE  (D9372/ DI373)
. (C9373. 2) G\D_VOI D=TRUE 201 R9375 % 1rzggw D9365 1 N 2 D VOl D TRUE (D9365. 2)
70 5 Cy-—-D2_EXTA M. C P<2> 9304 I DP_EXTA M. P<2> 64 70 T29 signals are . T20 A BIAS RODND " 3L oy BARDO- 02LRH |/ Tsp 27 D
0.10F | [ige aov oo P/ N swapped after AC ™ - CRI TI CAL @D VOl D=TRUE
o [E_DP_EXTA M__C ne2» 9305 .|| DP EXTA M. N2> o pp 120 ABLAS R2DPL T29 Path (A1 4Ds) ROS74 1. 5K A AAAR o
0.10F | 128 aev oeor caps to inprove |ayout. o Bi asi ng 003721 00373 SI GNAL_MEDEL=T29P1 N RO375 15K iapn 2
GND_VQO D=TRUE D9364/ D9365: S| GNAL_MODEL=EMPTY GND_VO D=TRUE 5% 1/ 20w =
n 0 :|:2 w201
DP_EXTA M. C P<3> C9306 | |- DP_EXTA M. P<3> ( 9380/ C9381) €938
0 o (> = 64 70 72 3 (@129 D2R N<l> I Py 1T 200 v L EZ [S;E g ’:1: Yan LRO
. R- CERM R 1
DB EXTA M. C N<3> 0307 .| DP_EXTA M._N<3> ot 70 72 o o129 D2R P<l> | o881 ™, [ T o= 72
o 0.10F | [ge aev ozor =PP3V3 SO DPSDRVA 7o 0.470F || 200 av PONIETRE s 1720w D9360 N @ovaoTRE  (D9360. 2)
. X5R. CERM R9309 . AL | o383, 2 : CERM CR 1 15K R9382 V200 BARQD- 02LRH | /] TP 27 -
M fm% ﬂzggw ( ) sz v? [H?‘E El GNAL 1) ENPTV 09382 N T29: TX_ 1
70 6 Bry—DP_EXTA AUXCH C P 9308 e DP_EXTA AUXCH P 64 70 72 3 [TEy—T29 R2D C N<1> 0. 470F |—|20% . 72 T29 R2D P<1> BAR90- 02LRH TSP 27 T29DPA M. C P<§> oo o5 2
0.10F 1 T por 72 31 [IRY)—T29_R2D C P<i> 0383 Ly 2 129 xl?,cN:;;E D9383 A ) . T29DPA M. C N<2> oo o
70 6 gy DP_EXTA AUXCH C N C9309 g 4| DP EXTA AUXCGHN 64 70 '—|0_ ATUF |—'20% g 1.5K 1 ) '—|BAR90. 02LRH >|—mm,7 0.va DT (D9382/ D383)
0.1r g R9308 . ) R9308/ R9309 mai ntain bias on C9308/ CI309 RO354 30 . N . (C9383. 2) G\D_VOI D=TRUE 201 R9383 % 120w DO361 1 > 2 R P —— (D9361. 2)
I f GPU uses common pins for AUX_CH M 'A%% % 1rzggwl to prevent spikes when U9310 AUXDDC_OFF 5% 210/120w %% s T29 A BIAS R2DNL SI GNAL_MODEL=EMPTY BARSO- OZLRt—ICR' T e G\D_VOI D=TRUE
and DDC, alias nets together at GPU. transitions fromhigh to |ow R9353 m CAL RO384 1.5K 1/\/\/\/2
270 9364 1|2 (Al 4 Ds) RO38E L ok o
o 72 DP SDRVA M. R P<0> 0 200 1120% 2 DP _SDRVA M. P<0> S! GNAL_MODEL=T29PI N - NN 70w =
v 2 DP_SDRVA M. R N<O> 9365 e 72 DP_SDRVA M. N<O> (D9382/ DV383) w201 -
I )I D A DF 1 I—| |—'20% 3V SI GNAL_MODEL=ENPTY R9362
r- I ver 0. 22UF 0201 Purce o 1 2m
s 7 _=PP3V3 SO DPSDRVA Su pe W (D9360/ DO361) o A BLAS N 2 ]/\/5\1/\/2
R9350 AN . C9360 VOLTAGE-3. 3V
' : 5% 1/ 20W 172 DP_SDRVA M. R P<2> 0. 2908 T 72> DP_SDRVA M. P<2> DP Path Biasing 201 W 5% 120w
9310 9311 9312 o P SORVA MR Nepe 9361 |¢. 72D SDRVA M. H2> ROZEE oo vom
! ! 8| DP_A_BIAS P 2 2 1
2.2UF Lo 1UF 0. 1UF o R9351 30 1 ap 2 0. 22UF for oot RO361  1.5K 1nnA2 nafen o — VYV
20% T 1o 10% ] = 5% 1/ 20W N Se oW PUACE NEA-co51 1 2 R9363
eaw 2 2 ek cerm Xah CERM = i R9352 s 7 _=PP3V3 SO DPSDRVA R9360  1.5K AN 3¢
PS8301 | 2C Addr esses: 402-LF 201 0201 %Z“O w 1’23‘5‘”1 DP A BIAS N O 2 1 C
w9310 1720w R9365 1.5K 1 2 vaTacEs. v 201 M 5% 1720w
AL A0 Addr (WR) PSB301TCFNIOGTR. A2 A X NV 1750w
C9359 w200
0 0 0x96/0x97 pi o Tor R9364 1.5K IAAA2 PLAGE NeAR-Coa1. 15 2rm R9367
. p— 5% 1/ 20W
0 1 O0xB6/0xB7 1o 6s _DP_EXTA_M__P<0>. 1/INDOP  CRITICAL  OUT DOPL_30 72 DP_SDRVA M._C P<0> o, CRITI CAL W 2 e aBaspo 2 RAAL
i <1> gxg;‘: gng 70 6 _DP_EXTA M. N<O> 2 |\ N_poN OUT_DON|_2°_72 DP_SDRVA M. C N<O> N 201 Uass9 VALTAGES3. 3V 200 W % 120w
x x C9363 e
) 70 61 _DP_EXTA ML P<1> < |inD1p OUT D1P| 28 72 DP_SDRVA M. C P<1> r PETY= e P S— o _DP_A PWRDWAI 2 . DP A BIAS
Note: Qher Parade 70 6 _DP_EXTA M. N<1> s |iN_DIN OUT_DIN[_27 72 DP SDRVA M. C N<i> C9362  :||:  — .
devi ces use 96/ B6, L | [Tow _16v o201
so only 94/B4 are 70 6a _DP_EXTA M. P<2> 71 N_D2P QUT_D2P| 2° 72 DP SDRVA M. C P<2> 0. 1UF XSR- CERM . DP/ T29 A LOV\I_ Speed MJX
used for this part. 70 6a _DP_EXTA M. N<2> 8 1l N_D2N QUT_D2N|[_24 72 DP SDRVA M. C N<2> 9367 " I C supports input
e high while Vcc = OV. £
10 6 _DP_EXTA M. P<3> s |i N pap oUT_DBP| 22 12 DP SDRVA M. C P<3> f POPTY=I  cg ‘9 = o5 o _PP3V3 SW DPAPWR
NO STUFF 70 61 _DP_EXTA M. N<3> 10 i N8N QUT_DBN|_22_72 DP_SDRVA M. C N<3> 366 L Mist be 3.3V DP A port power .
R9311'| |'RO310 - - L
| | 10% 16V 0201 p—
1K 1K o ry—DP_EXTA DIXC OLK 14 [ N_SCL AC_AUXP|_20 72 DP_SDRVA AUXCH C P 0. 1UF ok cerm
120w Toow o Er>—DP_EXTA_DDC_DATA 13 || N_SDA AC_AUXN|_19_72 DP_SDRVA_AUXCH C N f
28/5 %1 AUXCH Snoop Port, i v}
2 2 70 6a _DP_EXTA_ Al P 16 11 N_AUXP OUT_AUXP_SCL| 18 (DP_SDRVA_AUXCH P) used by PS8301 1R9399
70 64 _DP_EXTA AUXCH N 15 || N_AUXN OUT_AUXN_SI 17 (DP_SDRVA AUXCH N) during training. 72 DP_SDRVA M. N<3> 31 |po+A 100K
59
]5?312 s ¢om—D2_EXTA HPD 3 |l N_HPD (1pp)  OUT_HPD|_3_ (DP_SDRVA HPD) 9369 e 72 DP_SDRVA M. P<3> 30 l;o-A  U9390 1720w
Pl 3VEDP212 201 =
Hoow DPSDRVA | 2C CTL_EN 26 || 2C_CTL_EN (1 py 2 P AcCA 0.1uF | [1ge lov e 72 DP_SDRVA M. N<1> 27 |p1+A TGN 2
w CA_DE e < ° —— 9368  :||: — 2 DP_SDRVA M. P<l1> 26 |pp-a po+| 1 T29DPA M. N<3> o o 7
, 201 DPSDRVA | 2C_ADDRO 36 |} 2C_ADDRO (1D 0.10F 1T oo 10 - 2 T29DPA M. P<3> o 2
DPSDRVA | 2C_ADDRIL 35 || 2¢_ADDRL (1) CEXT| i DPSDRVA CEXT 2t LB SURVAAUXCLL B g AUA T29: Unused
PLACE_NEAR=U9310. 11: 2 72 DP_SDRVA AUXCH N AUX- A p—
a1 =1 2C DPSDRVA 38 [scL_cTL 9319 : 17 .
[e:im =1 2C DPSDRVA SDA 37 |sbA CTL 2. 2UF DP_SDRVA HPD HPD_A D1+} T29DPA M. N<1> CED o5 72
B a0 p1-| 5 T29DPA M. P<1> o5 72 B
6.3V
R9390 DPSDRVA REXT 22 REXT o 0 T29 A RSVD N 25 |po+B T29: LSX_A_RRP/P2R (P/N)
23 16 DP AUXCH | SOL 1 2 DP_AUXCH | SOL R 39 _|AUXDDC_COFF (1 PD) 608 T29 A RSVD P 24 |mo-B
@ = (129 A LSX POR 23 |p1sn AUX+|_6 DP_A EXT AUXCH P D s
1720w 34 [pD - AL SX * |7 EXT_Al N
16 “ R9392* 'RO393 (T29_A_L SX_R2P) 22 |p1-B AUX oP_A UXCH " D 5 72
201 D __THVPAD 51 51 i T29: RX_1 Bias Sink
°lag| ¢ 20W Tvow T29 D2RL Bl ASP 15 |aux+B
DP_A PWRDWN R 23’52 ) i T29 D2RL Bl ASN 14 |aux-B Hep_8 DP_A EXT _HPD ) 2 o
s P PS8301 has i nternal 13
DRV A ~150K pul | -down on PD R9397 NCx=—"PD.B 'RO398
R931% ?99%]‘%9 pin. Okay to drive this = 1K 10 100K
% in even when VCC=0V per = 5% 6a _DP_A_ PWRDWN SEL 5%
35S 2 o P wher P Port A MCU I 151 ] orn s %
M M Parade (pin is 5V-tolerant). v - H=Port B b
201 , 201 © 11 |HPD SEL 2
o os cs _PP3V3 SW DPAPWR .
Mist be 3.3V DP A port power . CBTLO4DPO81 (353S3151) and L =
= 1 Pl 3VEDP212 (353S3055) are THVPAD GND
of § + C9330 + C9331 R9338* - footprint-conpatible parts with D
—— 0 1UF 0. 1UF 10K simlar pinouts. NXP uses pin
VDD 10%
RITCAL OV T_TABLE Y Xem. cer 120 10 for M. and HPD, Pericom uses
u9330 0201 201 , pin 10 for M. and pin 11 for HPD. .
LPC1112A b
sa _DP_A CA DET @ |RESETH#/ Pl C0_0 HVQFN25 R/ Pl OL_0/ ADL |16 e T29DPA CONFI GL_RC am e Note: U9390 M./HPD defaults to T29 node so that DP/T29
s _DP_A PWRDWN - 2lproo 1/ unjT R PI 0171/ADQ 1 T29DPA CONFI &2 RC ano I Rglgé';‘l Di spl ay can detect host T29 support using |2C
= _ _
34 T29_L SEC > 7 {PI 00_2/ SSEL/ CT16B0_CAPO R/ Pl OL_2/ AD3 |18 - T29_A HV EN R 1 2 T29_A HV_EN oD 3 &5 pul | -ups on M.<3>. U9390 AUX ::ief aulfts t([))PDZ ml:de
1 2C T29A sa . (1PU SWDI O Pl OL_3/ AD4 |12 qgae T29 A UC ADDR 64 i gg{:gg IEO%ng OBBI gol |- dovms woul d def eat i Nk’ s
“ - PI 00_4/ SCL (D Pl OL_4/ AD5/ WAKEUP [-20_ugy DP A EXT HPD 42 64
s, =1 2C T29AMCU SDA s |p1 co_s/ SpA(™ = - 201
=T29_WAKE_L: o [N 129DPAHPD g  10lp 00 6/SCK Pl Ol_6/ RXD|-22— g 129 A LSX P2R P2R = Plug to Receptacle NC MASTER=K21 M.B. 'SYNG DATE=12/ 1o/ 2otd 7\
Deskiops use PCle WAKE# 65 64 8 T29 A BIAS 111p| 00_7/ CTS# Pl OL_7/ TXD|-2:—up T29 A LSX RoP ReP = Receptacle to Plug umi== "
Vobi | 5. use 1 Wiken -+ o129 Lsceco> 22]P1 00 8/ M SO/ CTI6B0 WATO  PI G181 CTL6BL_CAPD[*—am pen am 1 Di spl ayPort/T29 A MJXi ng
34 T29 LSCE<1> 13 1Pl 00_9/ MOSI / CT16BO_MAT1 | 2C Addr R9339 T
17 (=129 WAKE L o o=—L2{SWCLK/ Pl O0_10/ SCK/ CT16B0_MAT2 (CD) 0x26/ 0x27 (W/ Rd) %!X‘ Appl e Inc 051 8870
ot MUINLL g ISRPICO_LLADD (D o THRM XTALI N ‘RO335  |'RO336 o :
o1 (<] 3.13.0
1K 10K 2
T 9 F aow aow J NOTI CE OF PROPRI ETARY PROPERTY:
M M L
= HEETI MR VER LTS L |
THE POSESSOR AGREES TO Tl—E FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 93 OF 109
ot Il NOT TO REPRODUCE OR 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 64 O: 75
If project has space for 10-pin progranm ng header it should be used. |V ALL Rl GHTS RESERVED
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3. 3V/

Port A 3. 3V Power

PP3V3_SW DPAPVIR CRI TI CAL
6 T
B SR Yy oe 2o frrced cRTICAL DP_PVR must be S4/S5 to support
L SI 8409D8B: .
VOLTAGESS. 3V 211 wake from T29 devi ces.
H h Vds(max): -30V N 9 .
POI’ t A HV PO\I\BI’ S\M tc Vgs(max): + -12V orst100 A PRSP s =PP3V3 S4 DPAPWRSW S
L |
Nomi nal Mn Max \I;gzgf):; G;Irrgllm @ 2.5V Vgs xR ‘T1|2CAL
| ELT 885mA  876mA  894mA (*) 1 d( max); 3. 7A @70C. sl 84095[)3 65 6a 36 _129 A HV EN 3~4oc+ ENL4 =DPAPWRSW EN am 2
LM 935mA  925mA 1A (*) BGA G‘ZD
TFLT  18.3ms  13.4ns  26. 7ns 3. 3V/ HV MuXed | CRITI CAL CRITI CAL
, _=PPHV_SW DPAPVRSW SN1010017 TSD 470ms - 235ms 7248 o - 9486 * 1 9485 9481 * 1 C9480 .|t co487
L L _o.1uF J1UF —— —— 22UF =
20V Max 1l CRITICAL _ (*) 9410 tol erance unknown 3 3V A 12%%__ ?23“1U 0 3Lé3° e — 2°;’°tj %EW?UF
2 Bl ocki ng FET, off T . way's 2 2 L8V . 2 2 S 2 63
vin vauf [ 1L PPHy_swopapur cRITICAL R9425' o © y 4 e o g i e At e,
416 3 M NI NE W DTH-0. 4 MA when Source >3. 4V
Ro416 €9410 * . e 2 D9410 o424 TS v
2 Rl P 9%%1“‘“"“ g RO427* 52 2w - ' ’5?426 ’?97130 1 120 A BlAS
50V . —
s ok 2 SN1010017 Do LT 100K ) 291, |  DPAPWRSW P3V3_ON_L e w5 e
2 6031 N - STRs2LI0A" vabw s Taow Taow
DPAPWRSW HVEN L R 16 En FLT*15 6031 TP DPAPVRSW FLT L 201, 12 0. 47UF , 201 , %01 CRITICAL |3 1 C9435
e DPAPVR L ¢ C9424 1| O DA Pava O e —— o
&RTRY* Il DPAPVRSW | LI M DPAPWRSW VREE m| = ey on PVR 0435 L
DPAPVRSW CT 9 lcr | FLT. 8 DPAPVRSW | FLT 9436 1 ZXREOBOA o201
D THRY R9428* Dl &D B sor3s3
1 7~ PAD Q@430 FB
0RQ412 o RO410* 1R9411 215K DPAPWRSW HV_DET_R_L } } SSVENSFEAPE '; ;‘ PGND G\D
$% Al Al B 100K 210K 1/ 200 1R9429 SOTS63 = 4 1 2
1/16W 5%
ML 1/ 20W 1/ 20w 201, i [p—— A Q424 &
: A o2 . Foow T s s[c% s 5
CT> <RFLT3 <RL| M- = aut s v 4 o
1 u9426 2 - N N e =
I FLT = 200k / RFLT = 885mA = 9426 : ZXRE0B0A .
i . FH 4 =
D415 ILIM= 201k / RLIM = 935mA 0.1k @D PGD NO STUFE
SSMBK15FV  pls i ROASE !
D v > TELT = CCT * 38900 xsr cER 2 1] DPAPWRSW NPN_E 1 Toor
= 190
— TSD = CCT * 100000 419 R9433" 'R9432 1720w
@ 220 10K 201,
5 - DVBS3DOUV - 5% %
1[G7s Bl eeder Resi stor : sar- 563 = Rgft(ls e i T29 A HV EN 56 64 65 DPAPVR FB DI V .
2.5V / 249 ohm = 10mA 5 DPAPVR BLDR B LAAN2—DPAPVRSW HYV DET 201, 2200
£ P = ~27nW ZXREO60A REF range: 0.595-0. 605V (0. 600V noni nal ) 1Sz%w 1
= R9419 i _ - ! %o Ro436
249 4 Circuit threshold range: 3.363-3.439V (3.395V noninal) 2"{; 24, 9K
1 2 DPAPVR BLDR E s _ 100
M N_LI NE_W DTH=0. 20 MV - u ZTFN
S M NZNECK_W DTH=0. 20 MM D @419 w0ty
20 .
= & HT) | vesseow 1940 Di spl ayPort/ T29 A Connect or
T29 A HV EN 2|l | FERR- 120- CHM 3A 1
55 54 36 [T
) T &__PP3V3RHV_SW DPAPVR UF (Y Y Y L PP3V3RHV_SW DPAPVR
rote g;i:az’sv\?m' ve when M NREGKW BTHEG: 20 M 0503 3 RS BTG 28 1A Gircuit threshold range: 2.877-2.941V (2.903V nom nal )
I's VOLTAGE=15V =]
il C9400 *
65 64 o (TR T29 A BIAS COQ‘ISFO HI GH and T29_A HV_EN S 0. 01UF —— G\D_VOI D=TRUE %9?8':5 R9405
oA is LOW 1 BN GND_DPACONN 1 1|2 aw DPAL R/vl\z/\lz aD_VOl D=TRUE
— ﬁ s N T o (Both Cs)
L an 10% 1/ 20W
o3 = = = ; e &eh » 0470 |1 |_T29DPA M. C P<0>
xR = T29 Dir DP Dir CRI Tl CAL DP Dir T2988 r 0 0. a7oF 2%, . Yan LR
12 64 T29_D2R C P<0> - - ;%90 - @2 T29DPA M. P<0> 9471 T T29DPA M._C N<O> am e
PLACE_NEAR=C9490. 1: 2mm 72 64 (OOT} T29 D2R C N<O> - - £ K78 - -2 T29DPA M. N<0> 0.a70F I 20%, av
1R9490 0V TR anwaoTRe - T29: X0
51 R9494 R9495
5%
1/ 20w 1K 1K C9406
Yo 1 20m § 20w ) . aovoome 0. TUF R9406
- e 2 OHOT_PLUG DETECT GNDO 3 GND DPACONN 7 1 || 2G\ND DPA7 R1 2
T29 A BIAS R 2 2 M N_LINE W DTH-0 38 M
L = ° o GNAL_vEDEL-ENPTY S AL DL -EnPTY | gcc"": bt oS VLN NEGK W DTH-0. 20 M 61'03% W
CoN | LY
12 oo G\D O ; 25 - T29DPA M._P<1>
T29DPA M._P<3> M._LANE3P - - 64 72
o (129 A BIAS D2RPL 72 0B = - o oM- M._LANELP O—— o= - T290PA M. Nels <3 "
72 61 CEy—1290PA M. N<3> >— - LTTOM_LANESN  M._LANEINO-- - - D ©
o (129 A BI AS D2RNL T29: Unused 6 O G\D G\ND O 15 T29: LSX_R2P/ P2R (P/ N)
SI GNAL_MODEL=EMPTY | OAUX_CHP M._LANE2P O
ORI TI CAL ;2 OAUX_CHN M__LANE2N O 1;
1 1 L9498 DP_PWR
Rgggz?( ZRQZ?(QQ SI GNAL_MODEL=EMPTY 650NH- 5% 0. 430MVA- 0. 0520HM _ P RETURNO GND_VOl D=TRUE
SI GNAL_MODEL=EMPTY 20w g Ez"zow e (YY) Gowome \ SHI ELD PI NS J @475501 h (|:|S)
201 201 SI GNAL_MCDEL=T29PI N 0603 . 2 T29DPA p<2
@\D_VOl D=TRE 2 2 “Gp_vol D=TRUE D9498 N A bo I~ fo |0 & H 0. 4a70F I 2% 1 TZZDPA NNLL Z N:ZZ Yan RO
72 o1 qom—T129 D2R C P<l> BARGO- 02LRH TSP a7 12 T29DPA_D2R1_AUXCH P - -~ - -2 T;QDPA M. P<§> 0473 . ||. e Y
N<
72 o (OOT}T29 D2R C Nel> D9499 A ) 72 T29DPA D2R1L_AUXCH N - Pl - @12 T290PA M. > 0.a70r Iz, v,
'—|BAR90-02Lm >i—'mm,7 CRI TI CAL l 1290 TX 1 e
CRITI CAL L9499 R9402 = C D val D=TRUE
SAoTRE 650NH- 5% 0. 430MA- 0. 0520HM ., . T29DPA HPD R FERRngzgo(:?—lM - 'R0473
. 120~ 470K
(Both L's) 2 L 5%
0603 SO_VO TR ygow R9401 GAD_DPACONN 19 YY YL $oow
72 o1 CEy—DP A EXT AUXCH P Sl GNAL_MODEL=EMPTY o 12 M N-RECK-W BTH=0: 20 M 0603 Sou
72 61 By DP A EXT AUXCH N DPACONN 20 RC 1 2 VOLTAGE=0V 2
M N _LINE_ W DTHE0. 38 M7
. . Vot Tacosay 020 W 120w RQéOS p
9498 €9499 201 1 2 470k R's for ESD protection
30PE —— —— 30FF C9402 * 1 C9401 % AC- Ied signal
5oV v 0.01UF —— 0. 01UF 120w on coupled signals.
CERM 2 2 Ccerm 100% —T— 10% v =
02 05 S0V, S sV 201
on SR
05 05
o (OOQ}—T29DPA HPD
NC_MASTER=K78 M.B SYNC DATE=12/ 07/ 201d
o QOT}—T29DPA _CONFI GIL_RC DP Source nust pul | 'R9441 T
o+ q—T290PA CONFI G2 RC . down HPD i nput wi th 100K Di spl ayPort/ T29 A Oonnect or
greater than or equal ?%ow —
to 100K (DPv1.1la). W 7
R9452'| |'R9451 9494 : | 09495 220 Appl e Inc. 051 8870
15!)(:/' %‘7’){:" 3301':3: p—— ?'?%OPF Si nk HPD range: ® 3 13.0
1/ 20w 1/ 20w " —
o ¥ xn 2 2 Hgh: 2.0 - 5.0V = NOTI CE OF PROPRI ETARY PROPERTY:
L w0 e BEHERE AL BVURIEENS IE |\
THE POSESSOR AGREES TO Tl—E FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 94 OF 109
= |1 NOT TO REPRODUCE CR OOPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 65 O: 75
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PPBUS SO LCDBKLT FET
NOSFET FDCB38APZ
CHANNEL P-TYPE
RDS( ON) 43 nChm @. 5V
oRITICAL
Q706 LOADI NG 0.65 A (EDP)
FOCB38APZ_SBNBO001
Ssore e PPBUS SW LCDBKLT PWR 8 66
F9700 . WAL WOTH-O. 4
M A NEGC W OTh-0. 25 1 THERE 1S A SENSE RESI STOR BETVEEN
3ANP- 32V 467 VL TAET2. 6
o PPBUS_SW LCDBKLT_PWR *C9797 AND C9799 SHOULD BE PLACED | N T- BONE FOR ACOUSTI CS
=PPBUS SO_LCDBKLT : 2 PPBUS SO _LCDBKLT FUSED -
M N_LI NE_W DTH=0. 4 mm J_i & AND PPBUS_SW BKL *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
M N NEGC W OTH-0. 25 1
603 HE VOLTAGE=12. 6V hal ON THE SENSOR PAGE *LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CI RCUI T
BOTTOM ‘Ro788 co782 * .
301K o p— - 7 _=PP5V_S0 BKL PLACE_NEAR=L9701. 2: 3mm
Vzow e CRI Tl CAL CRI TI CAL
w L9701
o D9701
L KLT EN DI V. rpigag 123
— s+ _=PPBUS SW BKL LYY Y L PPBUS SW LCDBKLT PVR SW L N 2 o CoNEATEURTOL A S . PPVOUT _SW LCDBKLT 5 63
CRITTCAL M N_LINE_W DTH=0. 5 MV |/|_ M N_LINE_W DTH=0. 5 MV
‘ co712:| |t cor1s S -2 L ey el -2 R
R9789 LOUF o UF SO odE-TRUE RBL60M 60G 1 C9796 1 C9797 1 C9799
10% 10% DI DT=TRUE 220PF —— 10UF 10UF
LY , 8V 0% —— 10% 10
X8R xR , 5oV , 50V , 5oV
805 202 X7R CERM X5R X5R
PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm 402 1210-1 1210-1
PLACE_NEAR=D9701. 2: 5mm
PLACE_NEAR=D9701. 2: 3mm
- PLACE_NEAR=U9701. D1: 5Snm
C9710 *
1UF ——
10% ——
8 XV9720
6031 £Y
PPVOUT_SW LCDBKLT F8 i 2
; _=PP3V3 SO BKL VDDI O VAL TAGE-50V 56
M N'LTNE W DTHE0. 1 WM PLACE_NEAR=C9797. 1: Smm
o [Tyl KT v PLACE_NEAR=US701. C4: 4mm M NNECK_W DTH=0. 1 W
Cc9711 ¢
0. 1UF ——
Ejgv T
X5R 2
201
25 [TR)—BKLT PLT RST L
3 a 3
VDDl O VLDO VIN
w701
25- BUMP- M CRO
BKL VSYNC R ™2 | sy w o] BL e
SYNC iv;? - BKLT: PRCD
RO741 BKL FLTR S {FILTER _ - RO717
n
L 10K BKL | SET w | ser 8 el s PLACE_NEAR=US701. ES: 10mm A9 . LED RETURN 1 o
N ® W LTRE WOTTED S N W N-LTRE W BTH-0 &
H
1 IE-=L2C BKL 1 S o BKL FSET o | psEr - nem——— sy
R9757 2ot BKL SCL o3 -
SCLK
oUT1| E5 _ BKL | SENL - PROD
s =12C BKL 1 SDA TARN 2 201 BKL SDA > | S5pA 1 BKLT: P
ANV V QuT2| 5 BKL | SEN2 RO718
Addr: 0x58( W)/ 0x59( Rd) 5% M s NEAR=
o BKL _PWM PWM QOUT: BKL | SEN3 PLACE._| U9701. D5: 10Mm L0, LED RETURN 2
201 LAANZ— BKL _EN a3 | EN ouT4| B3 BKL ISENA N LT NE W BTFE0 5 ’\/S\'/{\/ M N_LINE_ W DTH=0 § 7 oD © <
s s _PPBUS SW LCDBKLT_PWR 731 oQuUTs| B2 BKL_| SENS M NNEGCWDTHEO. 20 mm 116w M NNEGCWDTHE0. 20 mm
R973 TP BKL FAULT S | FAULT BOTTOM VLR
200K 'R9715 PLACE_sI DE=BOTTG ouTe| EL__BKL | SEN6 402
1/ 20w 100K 22 BKLT: PROD
o1 b 0 o BB
R9704 201 o (I R9719
s )LD BKLT Py AR 2 220t g g 66 PLACE NEARELP701. €5+ 10mm VA 2 LED RETURN 3 oo ¢ o
M N_LTNE_W DTF=0. §_mm M N_LINE_W DTH=0. §_mm
150w F 9. 62kH2 o1 - M N_NECK_W BTH=0. 20’ fm L M N_NEGK_W BTH-0. 20" fm
3 1.C9704 = punes. 8 g 2R sorrow  MELF
201 —L— 33pF see|spec for others 402
_: 5%, | _LED=20. 3mA BKLT: PRCD
- 1 1 1
So1 ¢ RO755 R9716 RO714 R9720
1 10K 90. 9K 18. 2K PLACE_NEAR=US701. E3: 10mm A0 . LED RETURN 4 o
= 1 20w 1/ 20W 1/ 20W PLACEMENT_NOTE=Keep away from noise nodes(E4, Al| A2,|B1, B2 pins) MN.LINE WDTH=0.5 nm M N_LI NE_W DTH=0. 5 _nm jesnd
'3 3 3 M N_NECK_W DTH=0. 20 nm 5% M N_NECK_W DTH=0. 20 mm
o201 201, ,201 XW9710 116w
sM BOTTOM Nf'o;F
G\ND BKL_SGAD I W
™M N_LINE_W DTF=0. 4 WM BKLT: PROD
M N_NECK_W DTH=0. 2 WM
Ve L R9721
| LED=369/ S set PLACE_NEAR-UB70L. E2: 10mm A /vg/\/ . LED RETURN 5 oo
= M N_LI NE_W DTH=0. 5_nm M N_LI NE_W DTH=0. 5_nm jesnd
( EEPROM shoul d set EN_|_RES=1) M N_NECK_W DTH=0. 20' mm e M N_NECK_W DTH=0. 20' m
BOTTOM  MELF
402
BKLT: PROD
R9722
PLACE_NEAR=US701. EL: 10mm 0
- 1 2 LED RETURN 6
W N LTRE W BTFED & NV e worreo. 5 oD -
M N_NECK_W DTH=0. 20 mm 1/510/6nW M N_NECK_W DTH=0. 20 nm
BOTTOM  MELF
402
PART NUVBER qQry DESCRI PTI ON REFERENCE DE: CRI Tl CAL BOM OPTI ON
- S S ISYNC MASTER=K78 M.B SYNC DATE=01/16/ 2011
1030198 3 RES, TH N FLIM 1/ 16W 10,2 GHM 0. 1, 0402, SM RO717, RO718, RO719 BKLT: ENG 10.2 ohmresistors for current TMItE L B Kl i ght .
. CD Bac | Driver
10350198 3 RES, TH N FLIM 1/ 16W10.2 GHM 0. 1, 0402, SM Ro720, RO721, FO722 BKLT: ENG measur enment on LED strings. g 05 gemieiay
d} Appl e I nc.
psme )
S 3.13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI 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 97 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 66 O: 75
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CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A#"
CPU_50S - =50_CHW_SE =50_OHW_SE =50_OHM_SE =50_OHW_SE =STANDARD =STANDARD o
cru_sss . “ss_anse “ss_anse “ss_anse 55_crvse ~sTaNDARD ~sTaDARD
Pu_27PaS . 27pa_civsE 27pa_civsE 27pa_crvsE 27pa_cHvsE 7ML 7ML
cPu_xoP_BPM cp, BOTTOM 100 ML 100 ML 100 ML 100 ML ~sTANDARD ~sTANDARD
cPu_xoP_BPM . ~cru_sos ~cpu s0s ~cru_sos ~cpu_s0s cru_sos =cru_sos

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

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

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

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

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

PCl - Expr ess

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

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

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
CO—Dv_s2N PCIE_85D PO E DM _S2N_P<3: 0>
oM _s2n PCl E_85D PClE DM _S2N N<3: 0>
oM s PCIE_85D PCIE DM _N2S P<3: 0>
DM s PCl E_85D PCIE DM _N2S N<3: 0>
CO—EDL_DATA PCI E_85D PCIE EDI _DATA P<7: 0>
[O—EDL_DATA PCIE_85D PO E FDl _DATA N<7: 0>
[ CPU 50S CPU_AGTI FDI _FSYNC<1. . 0>
[ CPU 50S CPU_AGTI EDI 1L SYNC<1. . 0>
i CcPU 508 CPU_AGTL FDI _| NT
O—CRUBEl CPU 50S PClE CPU_PECI
CO—BM.SYNC CPU 50S CPU_AGITL PM _SYNC
CO—BMMEM PURED CPU 50S CPU_AGITL PM_MEM PWRGD
[ CPU 50S CcPU I TP XDP_DBRESET_L
[ CPU 50S cPy I TP XDP_CPU PRDY_L
= CPU 50S cPy | TP XDP_CPU PREQ L
i CPU 50S CPU_AGTI PM EXT_TS L<0>
[ CPU 50S CPU_AGTI PM EXT TS L<1>
CO—CRUSM RCOVP CPU 27PAS CPU_CONP CPU_SM RCOMP<0>
CO—CRU SM RCOVP CPy 27PAS CPU_CONP CPU_SM RCOWP<1>
CO—CRU SM RCOVP CPU 27PAS CPU_COVP CPU_SM RCOVP<2>
= CcPU 50S cPy I TP CPU CFG<11. . 0>
O CRU CATERR | CPU 50S CPU_AGITL CPU CATERR L
= CPU_50S CPU_AGITL CPU_VCCI O_SEL
O CRUL PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L
CO—CRU PYRED CPU 50S CPU_AGTL CPU_PWRGD
CO—BMIHRMIRIP | CcPU 508 CPU 8M | PM THRMIRI P_L
CO—DM_aK100M K PCOE 90D| QK PAE DM _CLK100M CPU P
O—DM_CK100M K PCOE 90D| QK PAE DM _CLK100M CPU N
[CO—LDBLL_REF QI K120M CIK PCIE 90D| GK PCIE DPLL_REF_CLKP
O—DBLL_REE O KI20M CK PCIE 90D | GK POE DPLL_REF_CLKN
[O—LIBCRU O KI00M K PCOE 90D| QK PAE | TPCPU _C1 K100M P
CO—LIBCPU G K100M K PCOE 90D| QK PAE | TPCPU_CI KIO0OM N
O—LIBCRU O K100M CK PCIE 90D | QK POE | TPXDP_CLK100M P
[O—LIBCRU O KI00M CK PCIE 90D | QK POE | TPXDP_CLK100M N
[CO—LIBCRU QL K100M CK PCIE 90D | QK POE XDP_CPU_CILK100M P
CO—LIBCRU O K100M CK PCIE 90D | QK POE XDP_CPU_CILK100M N
[ CPU 27PAS CPU_COVP EDP_COVP
[ CPU 27PAS CPU_COVP CPU_PEG COWP
O—XE 1Dl CPU 50S cPy | TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy I TP XDP_CPU_TDO
—XE_ I CPU 50S cPy | TP XDP_CPU_TMS
O—XDE_TICK CPU 50S cPy I TP XDP_CPU_TCK
>_TRST_1 CPU 50S cPy I TP XDP_CPU TRST L

O XDe_BPM | CPU XDP_BPM | CPU | TP XDP_BPM L<7..0>
O XDE_EPMR | CPU 50S cPy | TP CPU CFG<15. . 12>
O —tesa ceuest 1) CcPU 508 cPy I TP XDP_CPURST_L
[O—CBUL VOCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P
O —CRULVOCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
O—CRUVCCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_P
[CO—CRU VCCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_N
[O—CRU VOCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE P
[CO—CBULVCCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE N
[O—CBU VAL SENSE CPU 27PAS cpy veesense | CPU_VDDQ SENSE_P
[CO—CRUL VAL SENSE CPU 27PAS cpy veesense | CPU SENSE_N
[CO—CRUL VAL SENSE CPU 27PAS cpy veesense | CPU_AXG VALSENSE P
[CO—CPU VAL SENSE CPU 27P4S CPU_VCCSENSE | VALSENSE N
[CO—CRUL VAL SENSE CPU_27P4S cpy veesense | CPU VCC VALSENSE P
[CO—CBUL VAL SENSE CPU 27PAS cpy veesense | CPU_VCC VALSENSE N

CPU_SVI DAL ERT._| CPU_50S CPU_COVP CPU_VI DALERT_L
OB S DsaK CcPU 508 CPU_COVP. CPU_VI BSCLK
[O—CPUsviDsar CPU_50S cPU_cavp CPU_VI DSOUT
[ PCIE_85D PO E PEG R2D P<15.. 0>
[ PCIE_85D PO E PEG R2D N<15.. 0>
[ PCl E_85D PClE PEG R2D C P<15. . 0>
= PCl E_85D PClE PEG R2D C N<15.. 0>
[ PCIE_85D PO E PEG D2R P<15.. 0>
[ PCIE_85D PO E PEG D2R N<15. . 0>
[ PCl E_85D PClE PEG D2R C P<15. . 0>
[ PCl E_85D PClE PEG D2R C N<15. . 0>

10 19 41

10 17

10 17 26

10 23 25

10 23

10 23

10 42 57

10 19 23

10 19

10 16
10 16
10 16
10 16
10 16
10 16
16 23

16 23

23

10 23
10 23
10 23
10 23
10 23

10 23

CPU_VCCSA_VI D<0>
12 57 CPUZVCCSA VI D<1>

12 57
12 59

12 59

12 57

12 57

9

12 57
12 57

12 57
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Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
VEM 375 . =37_0H SE =37_0H SE =37_0HM SE =37_oHM SE =STANDARD I
MEM 408 . =40_0HM SE =40_0HM SE =40_0HM SE =40_0HM SE =STANDARD =STANDARD
MEM 555 . =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM SE =STANDARD =STANDARD
MEM 72D . =72_0HM.DI FF =72_0HM.DI FF =72_0HM.DI FF =72_0HM.DI FF =72_0HM.DI FF =72_0HM.DI FF )
MEM 505 Top, BOTTOM Y =50_0HM SE =50_0HM SE =50_0HM SE =STANDARD =STANDARD
MEM 85D Top, BOTTAM Y =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF )
MEM 505 I SL3, 1'SL4, 1 SL9, I SL10) Y =50_0HM SE =50_0HM SE =50_0HM SE =STANDARD =STANDARD
MEM 85D I SL3, 1'SL4, 1 SL9, I SL10) Y =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF )

Menmory to Power

Spaci ng

NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI I\CLRULbEi‘SE.Vr‘
MEM_CLK MEM_PVR - NEM,ZP\IR’ o
Spaci ng Rule Sets vem T Ve PR . p———
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—{T ’ NMEM_CVD NEM_PVWR - NEM,zP\IR’ :
MEM_CLK2CLK - 0.6 MV ? NEM_DATA MEM_PVR - NEM72P\IR> o
MEM_CTRL2CTRL - 0.2 M ? MEM_DQS MEM_PVR - NEM,ZP\IR’ :
VEM cvpzCTRL . 02w .
VEM Bz avD . 02w P Menory to GND Spaci ng
VEM_DATAZDATA B 0.14 M 2 NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET
MEM_DQS2DQ8 - 0.4 MV ? MEM_CLK oo - NEM,ZG\D’ T
MEM_MEM2OTHERMEM - 0.4 MV ? MEM_CTRL fe ] - NEM,ZG\D’ o
NEM_2PVWR - =PVWR_P2MV ? MEM_CVD oo - NEM,ZG\D’ i
MEM 2GND - =GND_P2MV 2 MEM DATA ao - NEM,zm)» i
MEM_20THER - 0.6 MV ? MEM_DQS el - NEM?ZG\D’ o
Menory Bus Spaci ng Group Assignnents
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁRULEﬁSET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁRUL’EﬁSE“T‘
vEM K MK . wmaak vem o ek . p——
vEM K vEm Crre . —— vem o vEm Crr . ——
ek vem o . — vem o vem o . wmaman
VEM LK VEM_DATA . [ E— veM oD VEM_DATA . S———
vEM K vEm ocs . —— vem o vEM ocs . R—
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI mﬁRULEﬁSET
- Ve ak . s— - Ve ak . [V—
vem crr vem Crre . [——— vEM DATA vEm Crr . P—
- VLo . —— - VLo . P—
vem crr VEM DATA . [E— VEM AT VEM AT . [ET——
- Ve s . s— - Ve s . P—
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁRULEﬁSET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI mﬁRULEﬁSET
vem ocs MK . I—— ek . . emoomer
vEmocs vEm Crre . —— vEm Crr . . p—
vem s e aw . Ve rEROTEREM vem o . . emoomer
VeM oS VEM_DATA . VEMLMENROTHERVEM VEM_DATA . . emoomer
vem oS Vv oS . oo vEmocs . . emoomer

Need to support MEM *-style wildcards!

DDR3:

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

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

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

DQ to DQS matching per byte lane should be within 0.127nm

OGS to clock matching shoul d be within [CLK-63.5mj and [CLK+38. 1]

CLK intra-pair matching should be within 0.127nm inter-pair matching should be within 0.0508mm

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

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

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

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

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

JLOPDTUWCE . VI

Menory Net Properties

ELECTRI CAL_CONSTRAI NT_SET Prvs oL senciG
OO MEMA QK MEM 72D MEM O K MEM A CLK P<5..0> 511 27 28 32
O MEMA K 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> 8 11 27 28 32
O MEMA CIR MEM 55S MEM CTRI MEM A CS L<3..0> 81127 28 32
O MEMA CIR MEM 55S MEM CTRI MEM A_ODT<3. . 0> 811 27 28 32
O MEMA QD MEM 55S NMEM CMVD MEM A_A<15.. 0> 811 27 28 32
O MEMA D MEM 55S MEM_CMVD MEM A _BA<2..0> 1127 28 32
O MEMA D MEM 55S MEM CMVD NMEM A RAS L 11 27 28 32
O MEMA D MEM 55S MEM CMVD MEM A CAS L 11 27 28 32
O MEMA D MEM 55S MEM CMVD MNEM A VE L 11 27 28 32
O MEM A DQ BYTEQ MEM 50S MEM DATA NMVEM A _DQ<7. . 0> 127
O MEM.A_DQ BYTE1 MEM 50S MEM DATA MEM A DQ<15. . 8> 127
O MEMA_DQ BYTE2 MEM 50S MEM DATA NMEM A DQ<23. . 16> 127
O MEMA_DQ BYTE3 MEM 50S NMEM DATA NMEM A DQ<31. . 24> .
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32> 1 28
CO—MEMA_DQ BYTES VEM 50S MEM DATA NMEM A DQ<47. . 40> 12
O MEMA_DQ BYTEG MEM 50S MEM DATA NMEM A _DQ<55. . 48> 11 28
O MEM.A_DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56> 11 28
O MEM A DGO MEM 85D MEM DS MEM A_DQS_P<0> 11 27
O MEM A DGS0 MEM 85D VEM DS NVEM A _DQOS N<O> 127
O MEM.A_DASI MEM 85D VEM DS MEM A DQS P<1> 1 o7
O MEM A DXE1 MEM 85D VEM DS MEM A DOS N<1> o7
MEM A_DQS2 MEM 85D VEM DS MEM A _DQS P<2> o7

O MEMA DS MEM 85D VEM DS NMVEM A_DQS_N<2> 11 27
O MEM A DGs3 MEM 85D MEM DS MEM A _DQS_P<3> 11 27
O MEM A DGS3 MEM 85D MEM DS MEM A _DQS_N<3> 11 27
O MEMA DOs4 MEM 85D VEM DS NMVEM A_DQS_P<4> 1 28
O MEM A DOsa MEM 85D MEM DCS MEM A_DQS_N<4> 11 28
O MEMA DG5S MEM 85D VEM DS NVEM A _DQOS _P<5> 11 28
O MEM A _DGss MEM 85D MEM DS MEM A _DQS_N<5> 1 28
O MEM A_DGS6 MEM 85D MEM DS MEM A_DQS_P<6> 11 28
O MEM.A_DGS6 MEM 85D MEM DS MEM A _DQS_N<6> 11 28
O MEMA DQS7 MEM 85D VEM DS MEM A DQS P<7> 1 28
O MEMA DQS7 MEM 85D VEM DS MEM A DQS N<7> 1 28
O MMB AK MEM 72D MEM O K MEM B_CLK P<5.. 0> 8 11 29 30 32
O MEMEBE AK MEM 72D MEM O K MEM B _ CLK N<5.. 0> s 11 20 30 32
O MEMEB CIR MEM 55S MEM CTRI MEM B _CKE<3. . 0> s 11 20 30 32
O MEMEB CIR MEM 55S MEM CTRI MEM B_CS L<3..0> 811 29 30 32
O MEMEB CIR MEM 55S MEM CTRI MEM B_ODT<3. . 0> 811 29 30 32
O MEMEB QD MEM 55S NMEM CMVD MEM B_A<15.. 0> s 11 20 30 32
O MEMEB QD MEM 55S MEM CMVD MEM B _BA<2..0> 11 20 30 a2
O MEMB QD MEM 55S MEM CMVD NVEM B_RAS L 11 29 30 32
O MEMEB QD MEM 55S MEM CMVD VEM B_CAS L 11 29 30 32
O MEMEB QD MEM 55S MEM CMVD MEM B VE L 11 29 30 32
O MEM B DQ BYTEQ MEM 50S MEM DATA NVEM B_DQ<7. . 0> 1120
CO—MEM B DQ BYTF1 MEM 50S MEM DATA MEM B_DQ<15. . 8> 1 20
O MEM B DQ BYTE2 MEM 50S MEM DATA NMVEM B_DQ<23. . 16> 1120
O MEM B DQ BYTE3 MEM 50S NMEM DATA NMEM B_DQ<31. . 24> 120
O MEM B DQ BYTE4 MEM 50S NMEM DATA NMVEM B_DQ<39. . 32> 11 30
O MEM B DQ BYTES MEM 50S MEM DATA NMVEM B_DQ<47. . 40> a0
O MEM B_DQ BYTEG MEM 50S MEM DATA NMVEM B_DQ<55. . 48> 1 30
O MEM B DQ BYTE? MEM 50S MEM DATA NMVEM B_DQ<63. . 56> 1 30
O MEM B_DGS0 MEM 85D MEM DS MEM B_DQS_P<0> 11 29
O MEM B_DGS0 MEM 85D MEM DS MEM B_DQS_N<O> 11 29
O MEMB DS MEM 85D VEM DS VEM B_DQS_P<1> 1 20
O MEM B XE1 MEM 85D VEM DS MEM B _DQS N<1> 11 20
O MEMB DQS2 MEM 85D VEM DS MEM B_DQS P<2> 1 20
O MEM B DQs2 MEM 85D VEM DS MEM B_DQS N<2> 1 20

AB_| MEM 85D MEM DS MEM B_DQS_P<3> 11 20

AB_| MEM 85D MEM DS MEM B_DQS_N<3> 11 20
O MEM B DQsa MEM 85D VEM DS NVEM B_DQOS P<4> 11 30
O MEM B DOst MEM 85D MVEM DCS MEM B_DQS _N<4> 11 30
CO—MEM B DOSS MEM 85D VEM DS NVEM B_DQS P<5> 11 30
O MEM B _DGss MEM 85D MEM DS MEM B_DQS_N<5> 1 30
O MEMB DXS6 MEM 85D VEM DS MEM B_DQS P<6> 11 30
O MEMB DCS6 MEM 85D VEM DS VEM B_DQS_N<6> 1 30
O MEM B DQS7 MEM 85D VEM DS MEM B_DQS P<7> 11 30
O MEM B DQS7 MEM 85D VEM DS MEM B_DQOS N<7> 1130
[ MEM PWR PP1V5_S3RS0 7
= MVEM PVR PP1V5_S3 7
[ MEM PVR PPOV75_S3_NMEM VREFCA A . 25 20 30 a1
[ MEM PVR PPOV75_S3_NMEM VREFDQ A 27 26 25 30 a1
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Digital

Vi deo Si gnal

Constraints

PHYS| CAL_RULE_SET

LAYER

ALLON ROUTE
ON_LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

oP_85D

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

LVDS_90D.

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM.DI FF

=90_0HM.DI FF

=90_0HM. DI FF

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, BOTTAM

=4x_DI ELECTRI C

Lvos

=3x_DI ELECTRI C

Lvos

Top, BOTTAM

=4x_DI ELECTRI C

LVDS intra-pair matching should be 5 mils

Pairs should be within 100 mils of clock |ength

Di spl ayPort/ TMDS intra-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_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM.DI FF

=90_0HM. DI FF

=90_0HM. DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SATA

=4x_DI ELECTRI C

SATA

Top, BOTTAM

=3x_DI ELECTRI C

SATA | cOMP

8 ML

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

Section 2.7.1

USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCH_USB_RBI AS =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD o

USB_85D.

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

uss

=2x_DI ELECTRI C

uss

Top, BOTTAM

=4x_DI ELECTRI C

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

Section 3.8

PDLOPDTYE . VI]

PCH Net Properties

ELECTRI CAL_CONSTRAI NT_SET PrvsI caL secine

DM DP_85D pispiayPorT | DP 1 G M P<3. . 0>
DM DP_85D pisplAaYPoRT | DP 1 G ML N<3. . 0>
O DE_EXTA_AUXCH DP_85D psplaypert [ DP 1G AUX CH P
CO—DR_EXTA AUXCH DP_85D pisplAyPorT [ DP_ 1 G AUX_CH N
LS I1GA QK LVDS 90D LVDS LVDS IG A CLK P
LS 1GA QK LVDS 90D LVDS LVDS IG A CLK N
CO—LVDS 1 G A DATA LVDS 90D LVDS LVDS | G A DATA P<2..0>
O—LVDS 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>
[ LVDS_90D LVDS 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 I1G B CLK N

[ SATA_90D SATA SATA_HDD R2D C P
[ SATA_90D SATA SATA HDD R2D C N
[CO—SATA_HDD R2D SATA_90D SATA SATA HDD R2D P
[CO—SATA_HD R2D SATA_90D SATA SATA HDD R2D N
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P
CO—SATA_HDD 2R SATA_90D SATA SATA HDD D2R N

[ SATA_90D SATA SATA HDD D2R C P
[ SATA_90D SATA SATA HDD D2R C N
= SATA_90D SATA SATA_ODD R2D C P
[ SATA_90D SATA SATA ODD R2D C N
[CO—SATA_COD R2D SATA_90D SATA SATA _ODD R2D P
CO—SATA_ QDD R2D SATA_90D SATA SATA_ODD R2D N
[O—SATA DD 2R SATA_90D SATA SATA _ODD D2R P
[CO—SATA_ 0D 2R SATA_90D SATA SATA _ODD D2R N

[ 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
[CO—BCH SATA L QWP SATA_| COVP. PCH _SATAI COVP
CO—USB HUB1 Up USB_85D USB. USB HUB1_UP_P

[ USB_85D USB. USB HUB1_UP_N

OO USB HUE2 Up USB_85D USB. USB HUB2_UP_P

[— USB_85D USB. USB HUB2_UP_N
CO—USB EXTA USB_85D USB USB_EXTA P

O USB_EXTA USB_85D USB. USB _EXTA N

O USB EXTB USB_85D USB USB_EXTB_P

[ USB_85D USB USB_EXTB_N
[CO—USB_EXIC USB_85D USB USB_EXTC P

[ USB_85D USB USB_EXTC N

CO—USB EXID USB_85D USB USB_EXTD P

[ USB_85D USB USB_EXTD_N

[CO—USB EXID USB_85D USB USB T29A P

[— USB_85D USB. USB T29A N

[ USB_85D USB T29_A RSVD P

[ USB_85D USB T29 A RSVD N
[CO—USB_CAVERA USB_85D USB USB _CAMERA P

[ USB_85D USB USB_CANMERA N

O —USB_CAVERA USB_85D USB. USB _CAMERA CONN P
[ USB_85D USB USB_CAMERA _CONN_N
O USB BT USB_85D USB. USB BT P

O USB BT USB_85D USB. USB BT N

[O—USB TPAD USB_85D USB USB_TPAD P

[ USB_85D USB USB_TPAD N

O—UsB IR USB_85D USB USB IR P

[ USB_85D USB USB IR N

O —USB_SDCARD USB_85D USB USB_SDCARD P

D 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 AY PCH USB_RBI AS

O —PCHDIEFQK UNUSED | QK POE 90D QK POE PCl E_ CLK100M PCH P
O—BCHDIEFQK UNUSED | QK POE 90D QK POE PCl E_ CLK100M PCH N
[ K PCOE 90D| QK PAE ESB _CLK133M PCH P
[ K PCOE 90D| QK PAE ESB _CLK133M PCH N
CO—BCHDIEFQK UNUSED | QK POE 90D QK POE PCH CLK96M DOT_P
O —PCHDIEFQK UNUSED | QK POE 90D QK POE PCH CLK96M DOT_N
O —PCHDIEEQLK UNUSED | CIK POIE 90D | QLK POE PCH CLK100M SATA P
O —PCHDIEFQK UNUSED | QK POE 90D QK PAE PCH CLK100M SATA N
[— CcPU 508 QK POE PCH CLK14P3M REFCLK
O—LBC aKaam CPU 50S AKPOE PCH CLK33M PCl | N
CO—SEX QK DPILSS K PCOE 90D| QK PAE GFX _CLK120M DPLLSS P
CO—CSEX QK DPILSS K PCOE 90D| QK PAE GFX _CLK120M DPLLSS N

16 38

16 38

6 38

6 38

16 38

16 38

6 38

6 38

8 16

8 16

8 16

8 16

18 24

18 24

18 24

18 24

24 39

24 39

6 24 40

6 24 40

8 24

8 24

8 64

8 64

6 18 40

6 18 40

6 24 37

6 24 37

24 33

24 33

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 AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
LPC_S0S =s0_cr SE =s0_cr sE =s0_cH sE =s0_c SE ~sTANDARD =sTANDARD
aLk_Lee sos =s0_c sE =s0_c sE =s0_cHu SE =s0_cr sE =STANDARD =sTANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

LPc

ak_LPc

SOURCE: Cal pel la Platf

orm Desi gn Qui de

for Ibex Peak M (DG 398905-398905_v1.5),

Section 3.15

SMBus | nterface Constraints
ALLOW ROUTE —
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
SMB_50S =50_OHW_SE =50_OHW_SE =50_OHW_SE =50_OHW_SE =STANDARD =STANDARD .

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

Ex

=2x_DI ELECTRI C

HD Audio Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_50S =50_OHW_SE =50_OHW_SE =50_OHW_SE =50_OHW_SE =STANDARD =STANDARD o

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

HoA

=2x_DI ELECTRI C

SOURCE: Cal pella Platf

orm Desi gn Qui de

for Ibex Peak M (DG 398905-398905_v1.5),

Section 3.15

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAIR PRI MARY GAP | DI FFPAI R NECK cap
CLK_SLOW 555 =55_OHW_SE =55_OHW_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD V

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

ak_stow

8 ML

SPI Interface Constraints

PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
s _sss =55_crv se =55_crv se =55_crv se -s5_amsE ~sTANDARD ~sTANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

sPI

8 ML

Di spl ayPort

Si gnal

Constraints

PHYS| CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

©oP_85D

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

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, BOTTAM

=4x_DI ELECTRI C

PCl - Expr ess

Si gnal

Constraints

PHYS| CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

PCI E_85D

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

DI FFPAI R NECK GAP

=85_0HM.DI FF

CLK_PCI E_90D.

=90_0HM.DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM. DI FF

=90_0HM.DI FF

=90_0HM. DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

PCIE

=3X_DI ELECTRI C

PCIE

Top, BOTTAM

=4X_Dl ELECTRI C

ak_PCE

20 ML

System O ock Signal

Constraints

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 NARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 555 =55_OHM SE =55_OHM_SE =55_OHM SE =55_OHM_SE =STANDARD I
CLK_25M 555 =55_OHM_SE =55_OHM SE =55_OHM_SE =55_OHM SE =STANDARD -

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W GHT

ak_stow =2x_DI ELECTRI C .
aK_25M =5x_DI ELECTRI C 2 NOTE: 25Mz system cl ocks very sensitive to noise.

NET_TVPE

2

ELECTRI CAL_CONSTRAI NT_SET Prvs AL senciG
O>—LkC AD LPC_50S LPC. LPC AD<3..0>
CO—LPC ERAME | LPC 50S LPC LPC FRAME L
[O—LPC RESET | L PC 50S LPC LPC RESET L
O—LPC aKaam CKIPC50S | AKIPC LPC CLK33M SMC R
CO—LBC aKaam K I1PC50S | AKIPC LPC ClLK33M SMC
O—LPC aKaam CKIPC50S | AKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK
CO—SMBUS PCH DATA | SMB 50S SMB SMBUS_PCH DATA

. PCH 0_¢ | SMB_50S SVB SML_PCH 0_CLK

> PCH 0_| | SMB_50S SVB SML_PCH 0_DATA

, PCH 1_¢ | SMB_50S SVB SM._PCH 1_CLK

3 PCH 1_| | SMB_50S SVB SML_PCH 1_DATA
O HABT AK HDA 50S HDA HDA BI T _CLK
[ HDA_50S HDA HDA BIT_CLK R
oA swe HDA 50S HDA HDA_SYNC
= HDA 50S HDA HDA SYNC R
O HDARST | HDA 50S HDA HDA RST R L
[t HDA 50S HDA HDA RST L
[O—HDA SDIND HDA_50S HDA HDA_SDI NO
[t HDA 50S HDA AUD SDI _R
oA SDAUT HDA 50S HDA HDA SDOUT
[ HDA 50S HDA HDA SDOUT_R
o—BMsls aK QK SION55S| A K SLON PM ClL K32K_SUSCLK
O—SBLaK SPI _55S SPI SPI _CLK R
= SPL_55S SPI SPI _CLK
CO—SBL_MxI SPl_55S SPl SPlL_MOSI _R
[ SPl_55S SPI SPI _MOSI
CO—SBLMSO SPl_55S SPI SPI _M SO
[CO—SBLCs0 SPl_55S SPI SPI_CSO R L
[t SPl_55S SPI SPI _CSO_L
[t SPl_55S SPI SPI_MB_CLK
[ SPl_55S SPI SPI _M.B_MOSI
[ SPl_55S SPI SPI_M.B_M SO
= SPL_55S Spl SPI_MB CS L
[ PCl E_85D PClE PCl E ENET_R2D P
[ PCl E_85D PClE PCl E ENET_R2D N
CO—BCLE ENFT_R2D PCl E_85D PClE PClE_ENET_R2D C P
= PCl E_85D PClE PClE ENET_R2D C N
[CO—BOLE ENET 2R PCl E_85D PClE PCl E_ ENET_D2R P
[— PCl E_85D PClE PCl E_ ENET_D2R N
[ PCl E_85D PClE PCl E ENET_D2R C P
[ PCl E_85D PClE PCl E ENET_D2R C N
[ PCl E_85D PClE PClE AP_R2D P
[ PCl E_85D PClE PClE AP_R2D N
CO—POE AR R2D PCl E_85D PClE PCILE AP R2D C P
= PCl E_85D PClE PCl E_AP_R2D C N
CO—BOLE AP 2R PCl E_85D PClE PCl E AP_D2R P
[ PCl E_85D PClE PCl E AP_D2R N
[ PCl E_85D PClE PClE FWR2D P
[— PCl E_85D PClE PClE FWR2D N
[CO—POE EWRD PCl E_85D PClE PCE FWR2D C P
[ PCl E_85D PClE PCILE FWR2D C N
CO—BPOLE EWRR PCl E_85D PClE PCl E FW D2R P
[ PCl E_85D PClE PCl E FW D2R N
[ PCIE_85D PCIE PCE_FWD2R C P
[ PCl E_85D PClE PClE FWD2R C N
[O—BOE AP 2R PCl E_85D PClE CONN_PCI E_AP_D2R P
[ PCl E_85D PClE CONN _PCI E_AP_D2R N
[O—BPOE AR R2D PCl E_85D PClE CONN _PCI E_ AP_R2D P
[ PCl E_85D PClE CONN _PCI E_ AP_R2D N
[ K PCOE 90D| QK PAE PEG CLK100M P
[ K PCOE 90D| QK PAE PEG CLK100M N
CO—BOLE CLKI00M ENET K POE 90D| QK PAE PCl E_ CLK100M ENET_P
[ K PCOE 90D| QK PAE PCl E_ CLK100M ENET_N
O M2 _PE1_REEAK K PCOE 90D| QK PAE PCl E_CLK100M AP_P
[ K PCOE 90D| QK PAE PCl E_ CLK100M AP_N
O MP_PE2_REFQK K PCOE 90D| QK PAE PCl E_ CLK100M FW P
= K PCOE 90D| QK PAE PCl E_CLK100M FW N
= K PCOE 90D| QK PAE PCl E_ CLK1I00M EXCARD P
[ K PCOE 90D| QK PAE PCl E_ CLK1I00M EXCARD N
[ CPY 27PAS CPU_CONP PCH VSS NCTF<1>
[t CPY 27PAS CPU_COVP PCH VSS NCTF<2>
[ CPY 27PAS CPU_CONP PCH VSS NCTF<5>
[ CPY 27PAS CPU_CONP TP_PCH VSS_NCTE<7>
[ CPY 27PAS CPU_COVP PCH VSS NCTF<9>
[ CPY 27PAS CPU_CONP PCH VSS NCTF<9>
= CPU_27P4AS CPU_COVP PCH VSS_NCTF<11>
= CPY 27PAS CPU_CONP PCH VSS NCTF<12>
[ CPY 27PAS CPU_COVP PCH VSS NCTF<15>
[t CPY 27PAS CPU_COVP PCH VSS NCTF<17>
= CPY 27PAS CPU_CONP PCH VSS NCTF<19>
[t CPY 27PAS CPU_CONP PCH VSS NCTF<21>
[t CPY 27PAS CPU_COVP PCH VSS NCTF<22>
[ CPY 27PAS CPU_CONP PCH VSS NCTF<25>
[ CPY 27PAS CPU_CONP PCH VSS NCTF<27>
[ CPY 27PAS CPU_COVP PCH VSS NCTF<29>

6 16 41 43

6 16 41 43

6 37

6 37

16 37

16 37

6 16 37

6 16 37

5

Chi pset Net Properties

ELECTRI CAL_CONSTRAI NT_SET Prvs AL senci G

R EXTA M DP_85D pispLayport | DPEXTA M._C P<3. . 0> 5 6a
D EXTA M DP_85D pisplAYPoRT | DPEXTA ML_C N<3..0> s 64
[ DP_85D pispLAYPORT | DPEXTA M._P<3..0> 64
[ DP_85D pispLayport | DPEXTA M._N<3. . 0> 64
[O>—DR_EXTA AUXCH DP_85D DisplAyporT | DPEXTA _AUXCH C P 8 64
[o—DR_EXTA AUXCH DP_85D pispLayport | DPEXTA AUXCH C N 5 6a
[ DP_85D DispLAYPORT | DPEXTA AUXCH P o4
[ DP_85D DisPLAYPORT | DPEXTA AUXCH N o4
oD iN M DP_85D DisPLAYPORT | DP INT_M._C P<3..0> 6
o2 iN M DP_85D DisPLAYPORT | DP I NT_M._C N<3..0> 6
[ DP_85D piselayport | DP I NT_M._P<3. . 0> s 63
[ DP_85D piselayport | DP I NT_M._N<3. . 0> s 63
[ DP_85D pisplayport | DP INT_M._F_P<3.. 0> s 63
[ DP_85D pisplayport | DP INT_M._F_N<3. . 0> s 63
[O—DB_LNI_AUXCH DP_85D DisPlAYPORT | DP I NT_AUX CH C P .
[O—DR_LNI_AUXCH DP_85D DiSPLAYPORT | DP I NT_AUX CH C N 6 63
[ DP_85D DisPLAYPORT | DP I NT_AUX CH P .
[ DP_85D pispLayport | DP I NT_AUX CH N s 63
[ PCl E_85D PCLE PClE T29 R2D C P<3..0> .
[ PCl E_85D PCLE PCIE T29 R2D C N<3..0> 44
[O—BOLE PEG 2R LANEZ PCl E_85D PClE PCl E _T29_D2R P<3> 5 3
[O—BOLE_PEG 2R LANE2 PCl E_85D PClE PCl E T29_D2R P<2> s
[O—BOLE_PEG 2R L ANE1 PCl E_85D PClE PCl E T29_D2R P<1> 5 5
[O—BOLE_PEG 2R LANEQ PCl E_85D PClE PCl E_T29_D2R P<0> s
[O—BCOLE PEG 2R LANEZ PCl E_85D PClE PCl E T29_D2R N<3> 5 3
[O—BCLE PEG 2R L ANE? PCl E_85D PClE PCl E_T29_D2R_N<2> o 3
[O—BCLE PEG 2R L ANF1 PCl E_85D PCIE PCl E T29_D2R N<1> 5 5
[CO—BOLE_PEG 2R LANEQ PCl E_85D PClE PCl E T29_D2R N<O> 5 3
[O—BOLE_PEG R2D LANER PCl E_85D PCIE PCl E T29_R2D P<3> 34
[O—BOLE_PEG R2D LANE2 PCl E_85D PClE PCl E T29_R2D P<2> 34
[CO—PCLE_PEG R2D L ANE] PCl E_85D PClE PCl E T29_R2D P<1> 34
[CO—BCQLE_PEG R2D LANEQ PCl E_85D PClE PCl E T29_R2D P<0> 34
[CO—BOLE_PEG R2D LANER PCl E_85D PClE PCl E T29_R2D N<3> 34
[O—BOLE_PEG R2D L ANE? PCl E_85D PClE PCl E T29_R2D N<2> 34
[O—BCLE_PEG R2D LANE] PCl E_85D PCIE PCl E T29_R2D N<1> 34
[O—BOLE_PEG R2D LANEQ PCl E_85D PClE PCl E T29_R2D N<O> 34
[ PCl E_85D PClE PClE T29_D2R C P<3..0> .,
[ PCl E_85D PO E PCIE_T29 D2R C N<3..0> .,
[O—BOLE QL KI00M T29 K PCOE 90D| QK PAE PCl E_ CLK100M T29_ P 16 34
[CO—BOLE QLKI00M T29 K PCOE 90D| QK PAE PCl E_ CLK100M T29_ N 16 34
Cl ock Net Properties

ELECTRI CAL_CONSTRAI NT_SET Prvs AL senci G

O —SYSALK (L K32K RIC K SION55S | K SIlow SYSCLK_CLK32K RTC 16 25
O SYSCK OLK25M SB ClK 25M 558 | G K 25M SYSCLK CLK25M SB 16 25
[ CLK 25M 558 | G K 25M SYSCLK_CLK25M SB_R 16
[ CLK 25M 558 | Gl K 25M SYSCLK_CLK25M ENET

[ ClK 25M 558 | Gl K 25M SYSCLK _CLK25M ENET_R
[O—SYSQLK (L K25M 129 ClK 25M 558 | Gl K 25M SYSCLK_CLK25M T29 25 34
[ ClK 25M 558 | Gl K 25M SYSCLK _CLK25M T29_R 34

SYNC_DATE=04/ 06/ 201
— —

Isvnc VASTER=K21_CONSTRAI NTS

PCH Constraints 2
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CAESAR |V (Ethernet) Constraints

VWW . 8 dPDTOPD T WE . VT

NE- TO- LI NE SPACI NG AEI GHT

ENET_3X B =3: 1_SPACI NG 2

SOURCE: Broadcom 5764- DS04- RDS Page 38

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT

ENET_CR_DATA . aM L 2

CAESAR |V (Ethernet PHY) Constraints

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
ENET_S0S . =s0_cr SE =s0_cr sE =s0_cr sE =s0_cr sE =sTANDARD =sTANDARD
SPACI NG_RULE_SET LAYER Ll

ENET_MDI . 0.6 MM ?

SOURCE: Broadcom 5764- DS04- RDS Page 38

FireWre Interface Constraints

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
EnET_1000 . =100_cHM DI FF =100_cHML 01 FF =100_cHMLDI FF =100_cHM 01 FF =100_cHML 01 FF =100_cHML 01 FF
SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT

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

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_ M ENET_100D ENET_MDI ENET_NMDI _P<3. . 0>
= ENET_100D ENET_MDI ENET_MDI _N<3. . 0>
ED—CRDATA ENFT_50S ENET_CR DATA | ENET_CR DATA<7.. 0>
CD—CR.DATA ENET_50S ENET_cR DATA | ENET_CR CMD
D—RAK ENET_50S ENET_CR DATA | ENET_CR CLK
CD—CRDATA ENET_50S. ENET_CR DATA | SDCONN_DATA<7. . 0>
D —CR.DATA ENET_50S ENET_CR DATA | SDCONN_CMVD
D—RAK 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
D—EWen_TPA EW 110D EW TP FW PO_TPA N
D—EWe0_TER EW 110D EW TP FW PO_TPB_P
CD—EWe0_TeR EW 110D EW TP FW PO_TPB_N
CD—EWel _TPA EW 110D EW TP FWP1 _TPA P
CD—EWe1_TPA EW 110D EW TP FW P1_TPA N
ED—EWel _TPR EW 110D EW TP FWP1 _TPB P
D—EWel_TPB EW 110D EW TP FW P1_TPB_N

Port 2 Not Used

Istc VASTER=K21_CONSTRAI NTS

Et hernet/ FW Constrai nts

@ Appl e I nc.
®
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Di spl ayPort

Si gnal

Constraints

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

T29 | 2C Signal

Constraints

TVWW o,

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
291 2¢ 555 =s5_cH SE =s5_cH SE =s5_cH SE =s5_cH SE ~sTANDARD =sTANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

T29_12C

=2x_DI ELECTRI C 2

T29 SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T29_SPI _55S =55_OHM_SE =55_OHW_SE =55_OHM_SE =55_OHW_SE =STANDARD =STANDARD o

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

T29_SPI

=2x_DI ELECTRI C 2

DP/ T29 Connector Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP

T290P_80D

=80_OHM.DI FF =80_0HM.DI FF

=80_OHM.DI FF

=80_OHM.DI FF

=80_OHM.DI FF

=80_OHM.DI FF

T290P_100D

=100_CHV DI FF =100_CHV DI FF

=100_CHV DI FF

=100_CHV DI FF

=100_CHV DI FF

=100_CH DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPACI NG_RULE_SET

LAYER LI NE- TO- LI NE SPACI NG

T290P

=5x_DI ELECTRI C 2

T290P

Top, BOTTAM

=7x_DI ELECTRI C

SOURCE: Bill Cornelius's T29 Routing Notes

PDLOPDTYE . VI]

| C Net Properties

T29

Properties

T29/ DP Net

T29 Net Pr operties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ S 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 pispLAayporT | DP_T29SNKO_ M. N<3. . 0>
[ s DP_85D DI SPLAYPORT | DP_T29SNKO_AUXCH C P
= DP_85D DL SPLAYPORT | DP.T29SNKO_AUXCH C N
DP_T29SNKQ_AUXCH DP_85D D spLAYPORT | DP_T29SNKO_AUXCH P
DP_T29SNKQ_AUXCH DP_85D pispLAYPoRT | DP_T29SNKO _AUXCH N
=0 DP_85D Dspiayport | DP T29SNK1 M. C P<3. . 0>
0 DP_85D DISPLAYPORT | DP.T29SNK1_M._C N<3. . 0>
DP_T29SNK1 M DP_85D pispLayport | DP_T29SNK1 M. P<3. . 0>
DP_T29SNK1_M DP_85D DiSPLAYPORT | DP.T29SNK1 _M._N<3. . 0>
(s 8 DP_85D DiSPLAYPORT | DP.T29SNK1 _AUXCH C P
[ s DP_85D DI SPLAYPORT | DP_T29SNK1_AUXCH C N
DP_T29SNK1_AUXCH DP_85D pispLAYPorT | DP_T29SNK1 _AUXCH P
DP_T29SNK1_AUXCH DP_85D pispLAYPorT | DP_T29SNK1 AUXCH N
[ S T29 12C 558 | T29 12C 12C T29_SCL
= T29_12C 555 | T29_|2C 12C T29_SDA
D129 SPL_aK T29 SPI_55S | T29 SpI T29_SPI _CLK
9_SPl_MOS T29 SPI_55S | T29 SpI T29 SPI _MOSI
D129 SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO
D29 SPL_CS | T29_SPI_55S | T29_SPI T29_SPI _CS_L
[ S T29DP_80D T290P T29 R2D C P<3..0>
= T29DP_80D T29DP T29 R2D C N<3..0>
(S T29DP_80D T290P T29_D2R P<3..0>
=0 T29DP_80D T29DP T29 D2R N<3..0>
129 om0 T29DP 80D T290P T29 R2D P<0>
Eo—IR29_ R0 T29DP_80D T290P T29_R2D N<O>
D129 ReD T29DP 80D T29DP T29 R2D P<1>
129 RD1 T29DP 80D T290P T29 R2D N<1>
[ s T29DP_80D T29DP T29 R2D C F_P<1..0>
[ 8 T29DP_80D T290P T29 RPD C F_N<1.. 0>
129 2RO T29DP 80D T290P T29 D2R _C P<0>
D129 2RO T29DP_80D. T290P T29_D2R C N<O>
D129 2RI T29DP 80D T29DP T29 D2R C P<1>
D129 2RI T29DP_80D T290P T29_D2R C N<i1>
[ 8 T29DP 80D T290P T29DPA D2R1_AUXCH P
[ § T29DP 80D T290P T29DPA D2R1_AUXCH N
[ S T29DP_80D T290P DP_SDRVA M._C P<3..0>
[ S T29DP_80D T290P DP_SDRVA M._C N<3. . 0>
[ 8 T29DP_80D T290P DP_SDRVA M._R P<3..0>
=0 T29DP_80D T29DP DP_SDRVA M._R N<3..0>
ED—DP_SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA_M._P<0>
E—DP_SDRVA_ M_EVEN T29DP 80D T29DP DP_SDRVA_M._N<0>
CD—DB_SDRVA MDD T29DP 80D T29DP DP_SDRVA M__P<1>
CD—DP_SDRVA M _CDD T29DP_80D T290P 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 T290P DP_SDRVA M._N<2>
CD—DB_SDRVA MDD T29DP 80D T29DP DP_SDRVA_M__P<3>
CD—DB_SDRVA MDD T29DP_80D T290P DP_SDRVA M._N<3>
D —DP_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA _AUXCH P
ED—DP_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_ AUXCH N
(s 8 T29DP 80D T29DP DP_SDRVA AUXCH C P
[ 8 T29DP 80D T290P DP_SDRVA AUXCH C N
Z®>—I29DPA M_ODD T29DPA M._P<1>
C—I290PA M QDD T29DPA M._N<1>
[Z»—I290PA M QDD T29DPA M._P<3>
> I290PA M QDD T29DPA_M__N<3>
[ T29DP_80D T29DP T29DPA M._P<3. . 0>
[ 8 T29DP_80D T29DP T29DPA M._N<3. . 0>
flacr 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

34 44

34 44

8 34

8 34

8 34

8 34
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VWW . 8 dPDTOPD T WE . VT

w

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
1ToL_of FFPAI R ~sTANDARD ~sTANDARD ~sTANDARD ~sTANDARD 01 M 0.1 M

6 44

aa

aa

SMC SMBus Net Properties

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL ) sPACi NG
L SNC A_S3_ | SMB_50S SMB SMBUS_SMC A _S3_SCL
L SMVC A_S3_ | SMB_50S SMB SMBUS_SMC A _S3_SDA
> SVC B SO | SMB_50S SMB SMBUS _SMC B _SO0_SCL
L SMC B SO |svgsos  fswve | B DA
. SMVC 0_S0_ | SMB_50S SMB SMBUS_SMC 0_S0_SCL
. SMVC 0_S0_ | SMB_50S SMB SMBUS_SMC 0_S0_SDA
L SMC_BSA_ |sMesos  [swe | SMBUS SMC BSA SCL 6 aa
L SNVC_BSA_. | SMB_50S SMB SMBUS_SMC BSA_SDA
L SNC | _ | SMB_50S SMB SMBUS_SMC_MGMI'_SCL
L SNC | _ | SMB_50S SMB SMBUS_SMC_MGMI_SDA

SMBus Charger Net Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

SPACI NG

O—CHER Csl 1TOl DI EEPAIR CHGR CSI _P
[ 1TOl DI EEPAIR CHGR CsSlI _N
[O—CHGR €SO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N
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6 TVWW o,

K21/ K78 Specific Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’ GAP
SeNsE_1T0_555 =1 1_01 FRPAIR =s5_crv se =55_crv se -s5_amsE 110l FFPAIR 110l FFPAIR ELECTRI CAL_CONSTRAI NT_SET — s
B - [ FNET 100D [ FNFTaooNN— | ENETCONN _P<3. . 0>
THERM 1TC1_55S =1 1_01 FRPAIR -s5_amsE -s5_amsE -s5_amsE 110l FFPAIR 11 Ol FFPAIR = ENET 1000 Ep— ENETCONN N<3. . 0>
o FePA R I I I - =t SATA_90D SATA SATA ODD D2R UF_P
D SATA_90D SATA SATA_ODD _D2R _UF_N
[— SATA_90D SATA SATA HDD D2R RDRVR OUT P
oo NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULé SE‘T D QATA*QOD SATA, SATA Hm MR Rm\/ QJT N
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT - — - il =l - O SATA 90D SATA SATA HDD R2D RDRVR |
. oo T cPu_cove ao ao_P2wm [— SATA_90D SATA SATA_HDD R2D _RDRVR |
- = — SATA_90D SATA SATA_HDD D2R RDRVR | N
THERM —2:1_sPAci NG - U VosSENeE bl P 0D SATA_90D SATA SATA HDD D2R RDRVR | N
o oo N 0 SATA_90D SATA SATA_HDD R2D_RDRVR OUT_P
- — SATA_90D SATA SATA_HDD R2D_RDRVR _OUT_N
[ —SENSE_DIEEPAIR THERM 1TOL 559 THERM CPUTHVMSNS D2_P
[ THERM 1TQL 559 THERM CPUTHVSNS D2_N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT _ ED—CRU THERMD THERM 1TQL 559 THERM CPU_THERMD P
= NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET B THERM 1TQl_559 THERM CPU _THERMD N
e e ’ === [O—SENSE DI EEPAIR THERM 1TO1 559 THERM T29_THERMD P
o o o D THERM 1TOL_555 THERM T29 THERMD N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT [O—SENSE DI EEPAIR THERM 1TOL 559 THERM T29 _M_BBOT_THMSNS P
. B === D THERM 1TO1 559 THERM T29_M.BBOT_THVENS N
=STANDARD 2 NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
axeae a0 aorw [O—SENSE_DIFEPAIR SENSE_1TQl_559 SENSE I SNS_HS COVPUTI NG N
= [ SENSE_1TO1_559 SENSE I SNS_HS COVPUTI NG P
=== e bl oo [—SENSE_DI EEPALR SENSE_1TO1_559 SENSE | SNS HS OTHER N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT - . =
satA ao an_P2mn [ SENSE_1TO1_559 SENSE I SNS HS OTHER P
a0 _P2v 0.20 1000 = [O—SENSE DI EEPAIR SENSE_1TO1 559 SENSE CPUVCCI OSO0_CS N
= bl g onopem - SENSE_1TQl_559 SENSE CPUVCCI OS0_CS_P
PWR_P2MM 0.20 WM 1000 .
crerer SroR i [>—SENSE_DI EEPALR SENSE_1TO1 559 SENSE CPUL WP_| SNS1_P
= SATA SB_POnER PYR_P2MM SENSE_1TOl_559 SENSE CPUI WP_1 SNS1_N
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI l\GﬁRUL»Ei‘SEf» — g_SENSF,D' EEPALR SENSE_1TQL_559 SENSE CPU MVP | SNS2 P
VEM LK a0 aro_pawm i Sororen i - SENSE_1TQl_559 SENSE CPU MVP_1 SNS2_N
oo . P [O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE CPUI WP_| SNS1G P
_ — D SENSE_1TO1_559 SENSE CPUI MWWP_1 SNS1G N
NEM CTRL a0 ao_P2wm [O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE CPU MWP_I SUM R P
[ SENSE_1TO1_559 SENSE CPU WP_| SUM R N
il bk "w’mw» _ NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—SENSE_DIEEPALR SENSE_1TO1_559 SENSE CPU WP_I| SUMG R P
NEM OGS a0 a0 P2v = D SENSE_1TOl 559 SENSE CPUI WP_| SUMG R N
s bl oo [CO—SENSE_DIFEPALR SENSE_1TQl_559 SENSE CPU MVP_I SNS_P
D SENSE_1TOl 559 SENSE CPUI WP_1 SNS_N
PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMJM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [D—SEMSEDLEEPALR SENSE_1TO1_S53 SENSE VOCSASO_ L5 P
ki B SENSE_1TO1_559 SENSE VCCSASO_CS N
NEM_40S - 0.09 W 400 ML [D—SENSE DI EEPAIR SENSE_1TOl 559 SENSE CPUI WP_| SUMG P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QF'\BFi—l TOL 7%5: SENSE CF’U' WP | SU'\G N
NEM720 - 0.09 Wt 400 ML [ED—SENSE_DIEEPAIR SENSE_1TOl 559 SENSE I SNS_CPU N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QF'\BFi—l TOL 7%5: SENSE | S'\ls CF’U P
M aTS - 0.09 Wt 400 ML [ED—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_HDD N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE B QF'\BFi—l TOL 7%5: SENSE | S'\ls Hm P
NEM_ 85D - 0.09 Wt 400 ML ) D —SENSE DI EEPAIR SENSE_1TO1 559 SENSE I SNS HDD R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QF'\BFi—l TOL 7%5: SENSE | SNS Hm R P
POLE_BSD. . 0.076 W 10 mm [ED—SENSE DI FEPAIR SENSE_1TQ1_559 SENSE | SNS_LCDBKLT_N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QF'\BFi—l TOL 7%5: SENSE | S'\ls LODBKLT P
uss_as0 T 01w 500 ML [ —SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_ODD N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QF'\BFi—l TOL 7%5: SENSE | S'\ls O]D P
Py 27Pas i 0.09 Wt a00 ML [ —SENSE DI EEPAIR SENSE_1TO1_559 SENSE I SNS ODD R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ D QF'\BFi—I TO1 7%5: SENSE | SNS OJD R P
QK pa e 900 P 0.09 Wt 400 ML [O—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_1V5_S3_N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE D QF'\BFi—l TOL 7%5: SENSE | S'\ls 1V5 S3 P
[ED—SENSE DI EEPAIR SENSE_1TOl 559 SENSE I SNS_P1V8GPU R N
B SENSE_1TO1_559 SENSE I SNS_P1VBGPU R P
[ —SENSE_DI EEPAIR SENSE_1TOl 559 SENSE I SNS_AlI RPORT_N
= SENSE_1TOl 559 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>—SPKRAVP I NR DI EEPAI R AUDI O SPKRAMP_| NR P
[l 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 Constraint Rel axations

Allow 0.127 mm necks for >0.127 mmlines for ARD fanout

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
NEM 720 soTTOM 0.127 wa 6.35
NEM 85D Top 0.1 6.35

PDLOPDTYE . VI]

3

a5 59

45 59

a5 57 58

a5 58

38 46

38 46

8 46

8 46

46 56

46 56

37 46

37 46

6 40 51 74

6 40 51 74

6 51 52

6 51 52

6 40 51 74

6 40 51 74

K21/ K78 Specific Net Properties
ELECTRI CAL_CONSTRAI NT_SET f—_— i
[—PCLE CLKIOOM AP CIK PCIE 90D | QK POE PCl E_CLK100M AP_CONN_P
[ K PCE 90D | QK PAE PCl E_ CLK100M AP_CONN N
D 1TOl DI EEPAI CHGR CSI _R P .
[ 1TOl DI EEPAI CHGR CSI _R N .
[ 1TOl DI EEPAI CHGR CSO R P P
D 1TOl DI EEPAI CHGR CSO R N 6 53
O —usaea USB 85D USB USB2_ EXTA MUXED P
[ —usaea USB_85D USB USB2_ EXTA MUXED N
[O—usax USB_85D USB UsSB2 LT1 P
[ —usaea USB_85D USB USB2 LT1 N
[ USB_85D USB. CONN_USB2_BT_P
D USB_85D USB CONN_USB2_BT_N
D USB_85D USB USB LT2 P
D USB_85D USB USB LT2_N
[ DP_85D DI SPLA r DP IG AUX CH C P
- DP_85D DLSBLA r DP_IG AUX CH C N
OD—sekaur DI EFPAI R AUDI O SPKRAMP_L_P_OUT
ODo—sekaur DI EEPAI R AUDI O SPKRAMP_L_N _OUT
D—sekaur DI EFPAI R AUDI O SPKRAMP_SUB P_QOUT
oSk ar DI EEPAI R AUDI O SPKRAMP_SUB N _OUT
oD—sexaur DI EFPAI R AUDI O SPKRAMP_R P_OUT
D—sexaur DI EFPAI R AUDI O SPKRAMP_R N OUT
DAL DIFE 1TO1_DI EEPAI AUDI O SSMP315_SUB_N
DAL DEE 1TO1_DI EEPAI AUDLQ SSWMP315_SUB_P
DAL DEE 1TOl DI EEPAI AUDI O SSM315_L_N
ED—AWL DFE 1TO1_DI EEPAI AUDI O SSWP315_L_P
DAL DEE 1TOl DI EEPAI AUDI O SSM315_R N
DAL DEE 1TOl DI EEPAI AUDI O SSMR315_R P
E—AR DEE 1TOl DI EEPAI AUDI O AUD LO2_N R
DAL DEE 1TOl DI EEPAI AUDI O AUD L2 P R
DAL DFE 1TO1_DI EEPAI AUDLQ AUD LOL_N R
ED—AL DEE 1TOl DI EEPAI AUDI O AUD LOL P R
DAL DEE 1TOl DI EEPAI AUDI O AUD LO2 N L
DAL DIFE 1TO1_DI EEPAI AUDLQ AUD LO2_P L
ED—AR DEE 1TOl DI EEPAI AUDI O SPKRAMP_I NL_P
DAL DEE 17Ol DIEEPAIR AUDIOQ SPKRAMP_| NL_N
ED—SPKRAMP I NR DI EEPAI R AUDI O SPKRAMP_| NR P
DAL DEE DI EFPAI R AUDI O SPKRAMP_| NR N
AL DEE 1TOl DI EEPAI AUDI O SPKRAMP_| NSUB P
E—AR DEE 1TOl DI EEPAI AUDI O SPKRAMP_| NSUB_N
[ USB_85D USB. USB TPAD R P
[ USB_85D USB USB_TPAD R N
[ SB_PONER PP3V3_S5 6
D SB_PONER PP3V3_S0 6
J_ GND GN\D
M sc Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
1= e USB_85D USB USB EXTA MUXED P
[ T2 USB_85D USB USB EXTA MUXED N
D (use ean USB 85D USB USB LT1 P
s e USB 85D USB USB LT1 N
[>—usa e USB 85D USB USB_TPAD CONN P 6 a0
[>—sB1ean) USB_85D USB USB_TPAD _CONN_N 6 49
> SMC - | SMB 555 SVB 12C SMC_SMS_SDA_R
. SMC,_ | _ | SMB_55S SMB 12C SMC SM5_SCL_R
> SMB_55S SMB 12C TCON_SCL
= SMB 555 SVB 12C TCON_SDA
SMB_55S SMB 12C TCON_SCL__CONN
Frd SMB_55S SMB 12C TCON_SDA_ CONN

Isvnc VASTER=K21_CONSTRAI NTS
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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 FFPAIR NECK GAP- SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG Ve GHr NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT - Y =50_OHM SE =50_OHM SE 10 M 0 M ow DEFAULT * 0.1 M 2 * * BGA BGA PIMM
STANDARD * \ =DEFAULT =DEFAULT 10 MM =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM CLK * BGA BGA_P2MM
_ BGA_P1MM * =DEFAULT 2 CLK_PCI E * BGA BGA_P2MM

PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 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 :STANDAFD SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI G—rr »

PHYSI CAL_RULE_SET LAYER 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 . 0140 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 | sis,15L4,1509, 1 5L10) Y 0.140 MM 0.140 MM =STANDARD =STANDARD =STANDARD 2. 5: 1_SPAG NG . 0.25 W ? § 4X DI ELECTRI C . 0280 M ? §

40_CHM SE N v —STANDARD —STANDARD —STANDARD —STANDARD :STAI\DAREj 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 FFPAIR NECK GAP-

37_CHM 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 * Y 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-

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

PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AFONRTE | M NUMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MV 0.1 W
72_OHM DI FF 1SL3, | SL10 Y 0.135 MM 0.135 MM 0.130 MM 0.130 MM
72_OHM 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 MV 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 FFPAIR 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 W 0.075 W 0.125 W 0.125 W
85_OHM DI FF 1SL4, 1 SLY Y 0.115 MM 0.115 MM 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 FFPAIR NECK GAP- PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
90_OHM DI FF * % =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 90_DI FF_BGA B ~90_OHMDI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
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 FFPAIR 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 FFPAIR 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 * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAmARﬁ o
110_OHM DI FF I'SL3, I SL10 N 0.070 MM 0.070 WM 0.330 W 0. 330 NM’
110_OHM DI FF ISL4,1SL9 Y 0.071 MM 0.071 MM 0.300 MM 0. 300 NM’
110_OHM DI FF TOP, BOTTOM Y 0.077 MM 0.077 MM 0.280 MV 0. 280 NM’

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

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

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
80_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAmARﬁ
80_OHM DI FF I'SL3, I SL10 Y 0.110 MM 0.110 MM 0.170 MM 0.170 NM’
80_OHM DI FF ISL4,1SL9 Y 0.129 MM 0.129 MM 0.170 MM 0.170 NM’
80_OHM DI FF TOP, BOTTOM Y 0.145 WM 0.145 MM 0.180 MM 0. 180 NM’
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