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BOM Vari ant s

Bar Code Labels / EEEE #' s
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1F] CRI Tl CAL EEEE: DP1F
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1G CRI Tl CAL EEEE: DP1G
825- 7563 1 LABEL, LI O k99 [ EEEE_DP1H CRI Tl CAL EEEE: DP1H
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1J] CRI Tl CAL EEEE: DP1J
825- 7563 1 LABEL, LI O kK99 [ EEEE_DP1K] CRI Tl CAL EEEE: DP1K
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1L] CRI Tl CAL EEEE: DP1L
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1M CRI Tl CAL EEEE: DP1M
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1N] CRI Tl CAL EEEE: DP1N
825- 7563 1 LABEL, LI O k99 [ EEEE_DP1P] CRI TI CAL EEEE: DP1P
825- 7563 1 LABEL, LI O k99 [ EEEE_DP1Q CRI Tl CAL EEEE: DP1Q
825- 7563 1 LABEL, LI O K99 [ EEEE_DP1R] CRI Tl CAL EEEE: DP1R
825- 7563 1 LABEL, LI O k99 [ EEEE_DP1T] CRI Tl CAL EEEE: DP1T

BOM NUVBER BOM NAMVE BOM OPTI ONS
085- 2684 K21i M.B DEVELOPMENT BOM K21_DEVEL: ENG
607- 8041 CWN PTS, PCBA, M.B, K21 K21_COWON
639- 2553 PCBA, MLB, 1. 8GHZ, HY 2GB, K21 K21_CMNPTS, EEEE: DPLF, CPU: 1. BGHZ, DDRG: HYNI X_2GB.
639- 2554 PCBA, MLB, 1. 7GHZ, SA 4GB, K21 K21_OMNPTS, EEEE: DP1G CPU: 1. 7GHZ, DDRS: SAVEUNG 4GB
639- 2558 PCBA, MLB, 1. 8GHZ, EL 4GB, K21 K21_OMNPTS, EEEE: DP1H, CPU: 1. BGHZ, DORS: ELPI DA 4GB
D 639- 2549 PCBA, MLB, 1. 7GHZ, EL 4GB, K21 K21_CM\PTS, EEEE: DP1J, CPU: 1. 7GHZ, DOR3: ELPI DA 4GB
639- 2555 PCBA, MLB, 1. 8GHZ, HY 4GB, K21 K21_CMNPTS, EEEE: DP1K, CPU: 1, BGHZ, DDRG: HYNI X_4GB.
639- 2557 PCBA, MLB, 1. 8GHZ, SA 4GB, K21 K21_OMNPTS, EEEE: DPLL, CPU: 1. BGHZ, DDR3: SAVEUNG 4GB
639- 2548 PCBA, MLB, 1. 7GHZ, HY 2GB, K21 K21_CMNPTS, EEEE: DPIM CPU: 1, 7GHZ, DDRG: HYNI X_2GB.
639- 2550 PCBA, M.B, 1. 8GHZ, M 2GB, K21 K21_CWMNPTS, EEEE: DP1N, CPU: 1. 8GHZ, DDR3: M CRON_2GB
639- 2551 PCBA, MLB, 1. 7GHZ, HY 4GB, K21 K21_CMNPTS, EEEE: DP1P, CPU: 1. 7GHZ, DDRG: HYNI X_4GB.
639- 2552 PCBA, MLB, 1. 7GHZ, SA 2GB, K21 K21_OMNPTS, EEEE: DP1Q CPU: 1. 7GHZ, DORS: SAVEUNG 2GB
639- 2556 PCBA, MLB, 1. 8GHZ, SA 2GB, K21 K21_CMNPTS, EEEE: DP1R, CPU: 1. 8GHZ, DDR3: SAMBUNG 2GB
639- 2559 PCBA, M.B, 1. 7GHZ, M 2GB, K21 K21_CWMNPTS, EEEE: DP1T, CPU: 1. 7GHZ, DDR3: M CRON_2GB
C
B
A
Sub BOM
PART NUMBER | QrTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
o8s.- 2684 1 [ oeveL J——— ceveL_eow
607- 8041 1 i o1, Pean 16, k21 awers J——— Ke1_omeTs

SYNC_DATE=MASTEH

ISYNC MASTER=NMASTER
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K21 BOM GROUPS

Mbdul 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

BBOOTROM_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

D K21_oeBuG YT

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

K21_DEBUG PROD

BKLT: PROD, BVON: PRCD, SNC_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_CFQO: L, DRAM_CFGL: H, DRAM_CFG2: H, DRAM_CFG3: L, DRAM_TYPE: SAVBUNG 4GB

DDR3: M CRON_2GB

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

DDR3: ELPI DA_4GB

DRAM CFGD: H, DRAM_CFGL: H, DRAM_CFG2: H, DRAM_CFG3: L, DRAM_TYPE: ELPI DA_4GB

Progranmabl e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON

33550550 1 1 C, EEPROM SERI AL, SPI, 1Kx8, 1. 8V, M.P8, LF u3690 CRI Tl CAL T29ROM BLANK
C 34170352 1 1 29- RO K21 w690 R cAL T2oRen PR
33753997 1 1 C, MOU, 32B, LPC1112A, 16KB/ 2KB, HVQFN25 w9330 CRI TI CAL T29MCU: BLANK
34170353 1 [P 0330 R oA T2oncy PR
33850895 1 I C, SMC, RENESAS, HBS/ 2117RP, 9MM TLP, HF U4900 CRI Tl CAL SMC_BLANK
34170348 1 1 s ket 04900 R oA [
33550809 1 64 MBIT SPI SERIAL DUAL 1/0 FLASH Macroni x U6100 CRI Tl CAL BOOTROM_BLANK
33550803 1 54 MBI T SP1 SERIAL DUAL 1/0 FLASH, Numonyx U100 CRI Tl CAL BOOTROM_BLANK
34170349 1 [P %6100 criTica JE——
Alternate Parts
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS:
PART NUMBER

3765077 37650859 bl ades alt to Toshi ba

s7650972 s7650612 Rohm alt to Toshi ba

s7so107 37750088 AL arsem ait to Semech

13850676 13850891 AL Mrata slt to Samsung

snis0679 arasossz AL o alt to o

B 13850679 13850678 AL Worat o/ Samsung (o Taiyo

sa7s4002 3754100 AL LY 1 se2 cU SuLEs

33754003 — AL LY 1.4GT U SaPLES

— — AL FOMCO2025 it 10 RIKOFEODNS

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33784121 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, SLI4K, PRQ BDB2QS67 uU1800 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 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FGBA, G- DI E, SAVEUNG U3100, U3110, U3120, U3130 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350587 4 1'C. SORAM 1GBI T, DDR3- 1333, 78P FBGA, G- DI E, SAVEUNG U3200, U3210, U3220, U3230 ORI TI CAL DRAM TYPE: SAVBUNG 2GB
33350588 4 1 G, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG 12900, U2910, U2920, U2930 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 1'C, SDRAM 2GBI T, DDRS- 1333, 78P FBGA, D- DI E, SAVBUNG U3000, U3010, U3020, U3030 ORI TI CAL DRAM TYPE: SAVBUNG 4GB
33350588 4 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, SORAM 1GBI T, DDR3- 1333, 78P FGBA, VG8A- D, M CRON U3100, U3110, U3120, U3130 ORI TI CAL DRAM_TYPE: M CRON_2GB
33350590 4 1/C, SORAM 1GBI T, DDR3- 1333, 78P FBGA, VG8A- D, M CRON U3200, U3210, U3220, U3230 ORI 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% 4XAMM 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 0 o
SAVBUNG
1 o
M CRON 0 1
ELPI DA 1 1
sI ZE CFG 2 DI E REV CFG 3 BOM Confi gurati on
i ° “ ° d} Appl e Inc.
4GB B 1 (B
! NOTI CE OF PROPRI ETARY PROPERTY:
THE
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Functi onal Test Points Ne EDP TxP<0 3> e _ TP EDP TX P<0..3> .
~VRRE_BASE=TRUE =
NC _EDP_TXN<O. . 3> TRUE — TP EDP_TX N<O..3> 9
- VAKE_BASE=TRUE —
4001: Air Por BT nn r : : =
J400 ort / Connect o J5600: Fan Connect or J5715: KB BKLT CONNECTOR NC EDP ALXP e TP EDP AUX P
FUNC_TEST FUNC_TEST FUNC_TEST ~VRRE_BASE=TRUE =
: IRUE PP3V3 W.AN F 37 (Need 5 TPs) : IRUE =PP5V_SO0_FAN 7 48 E IRUE KBDLED FB 49 NC EDP_AUXN IRE — TP EDP AUX N
s mE WEI_EVENT L o7 s RE EAN_RT _TACH s = RE KBDLED ANCDE o e SETEE -
= NC_CPU_THERVDA Tre — TP _CPU THERMDA
[ TRUE PCIE AP_R2D N 37 70 [— IRUE FAN RT PWM a8 (Need to add 2 GND TP) VAKE_BASE=TRUE —
[— IRE PClE AP R2D P 37 70 (Need to add 1 GND TP) NC _CPU THERMDC IRE — TP _CPU THERMDC
VAKE_EASE=TRUE =
[ TRUE PCl E_CLK100M AP_N 16 37 70 NC_CPU_RSVD<30. . 45 TP_CPU RSVD<30. . 45
.. 45> IRE — .. 45>
[ IRE PCI E_CLK100M AP P 16 37 70 J5700: | PD Fl ex Connector MAKE_BASE=TRUE =
D = TRE USB BT P 2t 37 0o FUNG TEST NC _CPU RSVD<8. . 27> e — TP _CPU RSVD<8..27> D
[— IRUE USB BT N 24 37 69 D IRUE PP3V3 TPAD CONN 20 VAKE_BASE=TRUE —
[— TRUE PCIE AP D2R P 16 37 70 [ TRUE PP5V_TPAD FI LT 20
- IRUE PCIE AP D2R N 16 37 70 [ — IRUE =PP3V42 G3H TPAD 7 49 NC PEG R2D CP<15..4> TRE — =PEG R2D C P<15..4> 9
fa— IRE PCl E WAKE L 17 37 [ TRE. USB_TPAD CONN P a9 74 QKE;BEASE:FE;E CON<15. . 4 TRE — PEG R2D C N<15.. 4
4> e L
= TRE AP_RESET_CONN L . = mE USB_TPAD CONN N 4074 VAKE BASE=TRUE = Stz ’
f— TRUE AP_CLKREQ Q L a7 i TRUE =1 2C TPAD SDA 44 a9 NC PEG D2RP<15. . 4> TRE — =PEG D2R P<15. . 4> o
[ TRUE =PP3V3 S3 BT 737 fa—t TRUE =12C TPAD SCL a4 a0 MAKE_BASE-TRUE e -
NC PEG D2RN<15. . 4> — =PEG D2R N<15.. 4> 9
(Need to add 8 GND TPs) F— IRE SMC_ONOFF L 41 a2 a0 VAE BASETRE =
[— IRUE SMC LID 6 40 41 42 49
J4501: SATA SSD Connect or D IRE SMC TPAD RST L a2 a0
FUNC_TEST = IRE SMC PME S4 WAKE L 41 a2 a0
[— IRUE PP3V3 SO HDD R 38 (Need 5 TPs) (Need to add 5 GND TPs)
[ TRUE SATA HDD D2R C P a8 69 J6900: DC-In Connector _—
= IRE SATA HDD D2R C N as 6o FUNC_TEST
SATA HDD R2D N =PP18V5 DCI N CONN Need 6 TP:
[— IRE 38 69 [— IRE. 7 52 ( Nee S) _
= a—— NS N = a— oo 52 L1 oo NO_TEST Nets s e
— TP _PCIE _CLK100M PE4P IRE NC_PClI E_CLK100M PE4P
HDD. TEI 38 (Need to add 5 GND TPs) NAKE_BASE=TRUE
o VG HDD TEMD CTL GONN - 16 _TP_POIE CLK10OM PESN = NC POIE_CLKL0OM PESN
D TP PCLE CLK100M PESP — IRE_ NC PCIE CLKI00M PESP
(Need to add 6 GND TPs) J6903: Speaker Connector e =T
16 _IP_PCIE CLK100M PE6N IRE NC_PCI E_CLK100M PE6N
FUNC_TEST TP _PCIE _CLK100M PEGP BT NC_PCI E_CLK100M PE6P
J4700: LI O Connect or [ RE SPKRAMP_R P_QUT 5152 74 © [Trr==rs
16 TP _PCIE CLK100M PE7N — IRE_ NC _PClI E_CLK100M PE7N
FUNC_TEST | m— IRUE R R N TS 5182 74 No-TEST TP PCIE_CLK100M PE7P — e eseTRe NC PO E_CLK100M PETP
[ =E =PP3V42 G3H ONEW RE a0 (Need To & ) 17 TP CRT 1G BLUE me NC CRT 16 BLUE e rreyre=rrs
F IRE =PP3V3 SO AUDI O a0 (Need 2 TPs) Ry — e T — TP _Psoc P13 e NC psoc P13
= TP _SATA B D2RN IRE NC_SATA B _D2RN
D RE =PP3V3RIV5 SO AUDI O 70 J6950: Battery Connector 17 _TP_CRT I G RED eyl NC R 1 G RED © [rErE=rrs
MAKE_BASE=TRUE 16 TP SATA B D2RP IRE NC _SATA B _D2RP
C s RE SYS _ONEW RE 40 a1 FUNC_TEST h VAKE PASE- TR C
TP \TA B D BE
[— IRUE SMC_BC ACOK 40 41 42 [ TRE PPVBAT G3H CONN 52 53 (Need 4 TPs) 17 _TP_CRT I1G DBC Ak . NC CRT 1 G DOC OLK 16 sa R2D o me NC SATA B R2D ON
= TP _SATA B R2D P — e TA B R2D
= mE =USB_PWR_EN 50 40 62 = mE =SMBUS_BATT_SQL s 17 TP CRT 1G OOC DATA WESTTE \e ar 16 poc pATA o == T
e 16 __TP _SATA D D2RN — NC SATA D DRRN
[— IRUE SMC LID 6 40 41 42 49 [— IRUE =SMBUS BATT SDA 44 52 - NP FASETRE
— 16 TP SATA D D2RP IRE NC SATA D D2RP
=t =E =12C LI O SDA 10 44 s IRE SYS DETECT L 5 17 _TP_CRTI G Hsvne — e NC CRT 1 G HSYNG ey
— =1 TP_SATA D R2D CN IRE NC _SATA D R2D CON
=t TRUE =12C LIO saL 40 aa (Need to add 4 GND TPs near 17 _TP_CRT 1G vSYNC — e NC CRT 1G vSYNC *
= = TP_SATA D R2D
— Lk =L2C M KEY Sa 40 44 J6950 and 1 for shield) IR PASETRE i SATA D R0 CP NCSALA D 12D CP
=12C M KEY SDA TP_LVDS |G CTRL_CLK NC LVDS |G CTRL_CLK e [ESATAE D2RN RC_SATAE DRRN
[— TRUE a0 44 . vy 16 __TP_SATA E D2RP NC _SATA E D2RP.
[— IRUE AUD | PHS SW TCH EN 19 40 J9000: Internal DP Connector TP_LVDS | G CTRL_DATA — TmE NC LVDS |G CTRL_DATA
= TRE AUD | P_PERI PHERAL DET 18 40 FUNG_TEST P PCH LVDS VEG e TR [ 16 TP SATA E RPD QN NC SATA E R2D ON
[ — IRE. AUD 12C INT L 18 40 [ — IRE. PPVOUT SW LCDBKLT 63 66 (Need 2 TPs) T NAKE_BASESTRUE 16 TP _SATA E R2D CP NC_SATA E R2D CP
16 __TP_SATA F_D2RN NC_SATA F_D2RN
fa— IRE AUD GPI O 3 40 51 fa—t IRE PP3V3 SW LCD o (Need 2 TPs)
IRE SPKRAMP_| NR N 40 51 74 e | 2C TOON SDA R - 16 _TP _HDA SDINL = T NC_HDA_SDI N1 16 __TP_SATA F_D2RP NC_SATA F_D2RP
= | m— TP _HoA SDINe [
= o SPKRAND | NR P oo = e 20 Toon saL R o 16 s e NC HOA SDI N2 16 __TP_SATA F_RD QN NC SATA F 2D On
16 _TP_HOA SDING NC HOA SDI NS 1o __TP SATA E ReD cP NC SATA E R2D cp _—
[ TRUE USB EXTD N 24 40 69 [— IRUE LED RETURN 6 63 66 VAKE_BASE=TRUE
[ TRUE USB EXTD P 24 40 69 fa—t IRnE LED RETURN 5 63 66
[ — IRUE USB_CAMERA N 18 40 69 [ — IRUE LED RETURN 4 63 66 18 TP PO PME L NC POl PME L
= TRE. USB_CAMERA P 18 40 69 D TRUE LED RETURN 3 63 66 16 _TP_PCI_CLK33M QUTS mE NC PO CLK33M QUTS
s mE HDA_SDOUT 16 40 70 =t e LED RETURN 2 5 66 T IEmsETRE IEPaH TPL8 =—TemeE NG PG TRAE
s IRE HDA BI T _CLK 16 40 70 s IRE LED RETURN 1 o3 66 10 o TPL7 = he Pon TPI7
| — IRUE LA_SULNO 16 40 70 [— IRUE DP | NT_HPD CONN o 16 TP LK Ak . NC OLiNK LK [EPen TPie ke-roe=Troe b bon TLe
T TP _PcH TP1S - NC POH TP1S
= IRE USB EXTD OC L 24 a0 = IRE DP I NT_AUX CH C N 5 70 16 TP CLINK_DATA — NC CLINK DATA = eeE
s mE HDA RST L 16 40 70 = =E DP_INT_AUX CH C P o 70 16 TP OLINK RESET L — e mseTRE NC GLINK RESET L LB PO TP =R RO PG TRAS
= MAKE_BASE=TRUE TP _PCH TP13 I NC PCH TP13
[— IRUE. HDA SYNC 16 40 70 [— IRUE. DP INT M._F P<0> 63 70 ke prse=TroE
TP PCIE_CLK100M PEBN — e NC POIE_CLKL0OM PEBN TP _PcH TP12 g
(Need to add 5 GND TPs) ot mE DP_INT_M._F_N<O> o 70 1 = o i b bon TRiz
D INT M P<1> 16 _TP_PCIE_CLKIOOM PEBP — TmE NC_PCl E_CLK100M PEBP.
. | m— IRUE 63 70 IRE_BASETRE TP P TP1O e NC PCH TP1O
B J4800: SD Card Connect or = mE DP_INT M _F Nei1> 6 70 T Por T oy
o NC_PCH TP
FUNC_TEST (Need to add 5 GND TPs) [ e par sz B
: PP3V3 SW SD PWR
IRUE. 33
= — b oK ® M sc Voltages & Control Signals Pvr 1o e e
SD CMD E IRE. XDP_PCH AP EN TP _PCH TP6 NC_PCH TP6
= e ® me  XOP PCH USB MUB SOFT RST L 2 p_PcH TPS NC Po TPS
=t mE SD D<7..0> - FUNC_TEST —
[— TRUE SD CD L 33 TRE PPBUS G3H e = IRE XDP_PCH_SDCCNN_STATE RST L 23 TP_PCH TP4 NC_PCH TP4
s =E SD wp s =E PPVI N_SW T29BST . = e 0P POH ENET VR EN 2 [EPen TIPS RCPOH RS
(Need to add 2 GND TPs) e PPBUS S5 HS COMPUTI NG | SNS. ) =50 1mE XDP_PCH_SDCONN DET L 23 TP_PCH TP2 NC PCH TP2
IRE XDP_PCH _S5_PWRGD 23 TP_PCH TP1 NC PCH TP1
IRE PPDCI N_G3H 7 D
J5100: LPC+SPI Connect or aE PP3V42 G3H ; D e ———— = me  POH VSS NCTE<1S> o
me XOP_PCH | SOLATE CPU NEM L 2 me POH VSS NCTF<1> 0 D
FUNC_TEST IRE PPVRTC G3H ; 530 P — DD OT>—me PCH VSS NCTF<17> 0
me me PO vs Feos
[ T =PP3V3_S5_LPCPLUS Ta T PP5V_S5 ; D 2 = CHSS BT ™ >_me  PCH VSS NCTF<10> 670
me XOP_AP_CLKREQ L e
= R =PP5V_SO_LPCPLUS 7 a3 TRE PP5V_SUS ; = . poim IQPHS p—— = = PSS NCTE<S> ™ [E>—me  PO1VSS NCrEston .0
[ TRE LPC AD<3..0> 16 41 43 70 TRE PP3V3 S5 7 7 502 R = CT>—== PCH VSS NCTF<21> 70 —
= mE SPI_ALT MOSI . mE PP3V3 SUS ; [E7D—we—POLVSS MCTR<o> o e POH vSS NCTF<25- 0
=) IR PCH VSS NCTF<11> 70 =
s IRE SPI_ALT M SO ~ IRE PP3V3 S3 ; 3 ETD—me PCH VSS NCTF<27> 0
me pcH v Fe1o>
o> e LPC FRAMVE L 16 4143 70 mE PP1V8 SO ; D e ™ >__ime _ PCH VS NCTF<20> o
= mE PM CLKRUN L 17 a1 43 IRE PP3V3_SO 77 17 TP_SDVO TveLKI AN — e NC SDVO TveLKI
[ TRE SMC TVB a1 42 43 IRE PP1V5_S3 768 17 TP_SDVO TVCLKI NP g oeTE NC_SDVO_TVCLKI NP
[— IRUE LPCPLUS RESET L 25 43 IRE PP1V5_S3RSO 768 AKE_BASE-TRUE
17 TP_SDVO STALLN — IRE NC_SDVO STALLN
f— IRE SMc_TDO a1 a2 as IRE PP1V5_SO 7 =TS . TP LVDS 1G B cLKN — Lvos 16 B akn
=t e SMC TRST L a1 s e PP1V05_SO ; 17 IB-SDVO STALLE = NCSDVO STALLE . TP VDS 1G B Ak Lvos 168 ake
[ TRUE SMC VDL a1 a3 IRUE PPVITDDR S3 7 17 TP_SDVO I NIN — me NC_SDVO | NTN TP LVDS 1G BKL PwW p— LVDS 1 G BKL PWA
= TRE. SMC TX L 39 a1 42 43 IRUE PPOV75_ SO DDRVTT . 17 TP_SDVO INTP e NC_SDVO I NTP -
=t TRE LPC CLK33M LPCPLUS 25 43 70 RE PPVCCSA SO_CPU . T memeERE SMe BS ALRT L NC SMC BS ALRT L
A = o SPI ROM USE M.B 19 43 %0 o PP1V05_SUS ; ST
23 _TP_XDP_PCH OBSFN A<O.. 1> IRE NC TP _XDP_PCH OBSFN A<O.. 1> A
: IRUE SPI_ALT CLK 43 IRUE PP15V_T29 7 NAKE_BASE=TRUE SYNC _NMASTEI K99 M_B) SYNC DATE=(02/ 16/ 2010
23 _TP_XDP_PCH OBSFN B<O.. 1> IRE NC_TP_XDP_PCH OBSFN B<O.. 1>
= IRE SPI_ALT CS L a3 IRE PP3V3 T29 7 VAKE PASE-TRE
TP_XDPPCH HOOK2 IRE NC_TP_XDPPCH HOOK2 H
= e LPC SERI RO 16 41 42 TmE PP1V05_T29 73 p—— BT Functional Test / No Test
= TRE. LPC PWRDWN L 17 a1 43 TRE PP1V05 SO _PCH VCCADPLL B 2:‘ o gy . B g e ey s
TP _XDP PCH OBSFN D<0..1> IRE NC TP_XDP_PCH OBSFN D<0..1>
=t TRUE sVC TD PPVCORE_SO_CPU = = -
o ST SMC TCK PP . PPVOORE SO_AXG . 2 B X0P PO Hooks sae """ ne Te xop pon Hoo Appl e Inc. 051-8870
; VAKE PASECTRE psmey
TP _XDP_PCH HOOK: IRE NC TP _XDP _PCH HOOK:
> me SMC RESET L a2 a3 52 e PP1V5 S3 CPU VCCDO , » = i) 3.13.0
(- IRUE SMC_NM a1 43 IRE PP1V05_S0_CPU_VCCPQE 7 16 _TP_PCH GPl 064 CLKOUTELEXO — me NC PCH GPI 064 CLKOUTFLEXO NOTI CE OF PROPRI ETARY PROPERTY:
[ TRE. SMC RX L 39 a1 42 43 TRE. PP1V8 SO_CPU VOCPLL R 7 16 _TP_PCH GPI 065 CLKOUTFLEXL RE " NG PCH GPI 085 OLKOUTFLEXL THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
LPCPLUS GPl O MAKE_BASE=TRUE PROPRI ETARY ERTY_OF_APPLE COWPUTER, | NC.
[ TRUE 19 43 (Need to add 27 GND TPs) 16 _TP_PCH GPI 066 CLKOUTFLEX2 — e NC_PCH GPI 066_CLKOUTFLEX2 THE POSESSOR AGREES TO THE FOLLOW NG
(Need to add 6 GND TPs) 16 _TP_PCH GPI 067 CLKOUTFLEXS — WET™ ne pon aPl os7 aLKoUTFLEXS | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 7 OF 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 G: 75
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as =PPVI N S5 HS COVPUTI NG | SNS

p— PPBUS S5 HS COVPUTI NG | SNS

52 s _=PP18V5 DCI N _CONN

s, _=PP3V42 G3H REG

VAKE BASE-TRUE
=PPDCI N S5 CHGR

=PPDCI N_S5 VSENSE

p— PP3V42 G3H

25 _=PPVRTC G3 OUT

=PP3V3 S5 LPCPLUS

=PP3V3_S5_SMC

— =PP3V42 G3H CHGR

=PP3Vv42 G3H PWRCTL

=PP3V42 G3H SMOUSBMUX
=PP3V42 G3H TPAD

=PP3V42 G3H SMBUS SMC BSA

—— o vds GoH oM SBMX

— =PPVIN S5 SMCVREF

=PPVBAT G3 SYSCLK

——
— =PP3Vv42 G3H ONEW RE

—_— PPVRTC G3H

55 _=PP5V_S5_LDO

— M N_LINE_W DTH=0. 2 MM

N_NECK_W DTH=0. 2 MV

— =PPVRTC G3 PCH

5V Rails

&1 _=PP5V_SUS FET

— =PP5V_S5 P1V5DDRFET

61 _=PP3V3 SUS FET

"G3Hot" (Al ways-Present) Rails 3.3V Rails
- _=ePeLS GaH = prRS G ss = =PRI S5 mEG N I
M N_NECK_W DTH=0. 25 mm M NZNECK_W DTH=0. 2 MM MAKE_BASE=TRUE

Vo s p—=—EP3V3 S5 X0

— =PPBUS SO LCDBKLT o — =PP3V3 SO P3V3SOFET

— =PPBUS SO_VSENSE s j— P3V3S3FET

=PPVI N_SW T29BST 5 36 CPU_VCCDDR
36 6 _PPVI N_SW T29BST A —— =PPVIN S5_HS COVPUTING | SNS R 6 LCD
vaTAGE=L2 BV =PPVIN S5 P5VP3V3 s PCH

=PP3V3 S5 PCHPWRGD

=PP3V3_S5_SNMCBATLOW.

=PP3V3 S5 ROM

=PP3V3 S5 USB RESET

=PP3V3 S5 VMON

=PP3V3 S5 PWRCTL

=PP3V3 S5 PCH VCC SPI

=PP3V3_S5_P3V3SUSFET

=PP3V3 S5 TPAD

=PP3V3 S4 DPAPVRSW

=PP3V3_S4 SMC

PP3V3 SUS

61 _=PP3V3 S3 FET

N_LI NE_W DTH=0. 50NV
N_NECK_W DTH=0. 20MVI

VOLTAGE=3. 3V

™M
M 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

16 17 20

61 61 _=PP3V3 SO FET

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

— =PP3V3 S3 BT

—_ =PP3V3_S3_CARDREADER

=PP3V3 S3 MEMRESET

——
— =PP3V3 S3 SMBUS SMC A S3

p——PPSVs oo SWVBLL SMe A 53

=PP3V3 S3 SMBUS SMC MGMI

HUB

USB RESET

VREFMRGN

W.AN

W.ANI SNS

BMON | SNS

PCH GPI O

1V5S31 SNS

DBGLEDS

PP3V3_ SO

— =PP5V_S5 P5VSUSFET
=PP5V_S5 TPAD

— PP5V_SUS

ss _=PP5V_S3 REG

—_=PP5V SUS PCH

— PP5V_S3

o1 =PP5V_SO_FET

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

=PP5V_S3 AUDI O AMP

—  =PP5V_S3_DDRREG

=PP5V_S3 MEMRESET

=PP5V_S3_P5VSOFET

=PP5V_S3 RTUSB

=PP5V_S3 LI O CONN

NAKE. BASE-TRUE
=PP5V_SO BKL

=PP5V_S0_CPUI WP

=PP5V_S0_CPUVCCI OS0

=PP5V_S0_FAN

=PP5V_SO_1 PCPI LIS

=PP5V_SO_VCCSA

=PP5V_S0_PCH

=PP5V_S0_VNMON

=PP5V_S0_KBDLED

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

=PP3V3 SO0 CPUVCCI O SNS

=PP3V3 SO AUDI O

=PP3Vv3 SO0 BKL VDDl O

=PP3V3_S0_HS COVPUTI NG | SNS

=PP3V3 SO CPUTHMSNS

=PP3V3_S0_CPU VCCI O SEL

=PP3V3 SO DP DDC

=PP3V3 S0 _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 VOC3_3_SATA

=PP3V3 SO PCH VCCADAC

=PP3V3 SO PCH STRAPS

=PP3V3 SO PWRCTL

=PP3V3 SO RSTBUF

=PP3V3 SO SB PM

=PP3V3 SO SMBUS PCH

=PP3V3 SO SMBUS SMC 0 SO

=PP3V3_S0_SMBUS SMC B_SO

=PP3V3 SO0 _SMC

=PP3V3_S0_HDD

=PP3V3 SO P1V5S0

=PP3V3 SO T29PWRCTL

=PP3V3 SO DPSDRVA

=PP3V3 SO P1V05S0LDO

=PP3V3_S0_| MVPI SNS

=PP3V3 S0_XDP

=PP3V3_S0_T291 2C

=PP3V3 S0 _BKLTI SNS

——
— =PP3V3 SO SYSCLKGEN

20 22

20 22

20

16 17 18 19

a6

as

18 19

a6

16 17 19

60

56

61

60

31

54

60

59

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

=PP1V8 SO0 REG =

PP1V8 SO

2A max supply

=PPDDR _S3 REG _—

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

NAKE_BASE=TRUE
=PP1V8 SO CPU VCCPLL

=PP1V8_S0_PCH VCC DFTERM

=PP1V8 SO P1V05S0LDO

=PP1V8R1V5 SO0 _PCH VCCVRM

=PPVDDI O SO _SBCLK

=PP1V8 SO P1V5S0

PP1V5 S3

=PP1V5 S3RS0O FET =

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

=PP1V5_S3 MEMRESET

=PP1V5_S3_MEM A

=PP1V5_S3 MEM B

=PP1V5_S3 P1V5S3RS0 FET

=PPVI N SO DDRREG LDO

PP1V5 S3RS0

=PP1V5_ S0 _REG _—

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

=PP1V5 S3 CPU VCCDDR

=PP1V5_S3RSO_VMON

PP1V5 SO

=PPVTT S3 DDR BUF —

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

=PP3V3R1V5 S0 _AUDI O

=PP3V3R1V5 S0 PCH VCCSUSHDA

=PPVTT SO _DDR LDO _—

=PPVCCSA SO REG =

=PPOV75_SO0_MEM VTT A

=PPOV75_SO0_MEM VTT B

=PPVTT SO VTTCLAMP

PPVCCSA SO_CPU

=PP1V05_SUS LDO =

=PPCPUCCI O SO_REG —_—

=PP1V05_SUS PCH JTAG

PP1V0O5_S0

? mA

PCH VCCl O PLLPCI E

CPU VCCl O

PCH

PCH VCCl O

PCH VCClI O PCl E

PCH VCCI O SATA

SO0_PCH VCCASW

S0 _PCH VCCI O USB
=PP1V05_S0_PCH VCC CORE
=PP1V05 S0_VNMON
=PP1V05_S0_PCH VCCl O CLK

=PPVCCI O SO_CPUI MVP

PCH VCCDI FECLK

PCH VCCSSC

PCH V_PRCC | O

PCH VCCl O PLLUSB

PCH VCC DM

318181818 (8

PCH VCCI O PLLFDI

S0_PCH VCCDM _FDI

=PPVCCI O SO_XDP

=PPVCCI O SO _SMC

=PP1V05 S0 _P1VO5T29FET

12 15

20

15 26

910 12 14

16 22

20 22

17

16 20

20 22

20 22

20 22

22

58

15 12

14 12

14 12

T29 Rails (of f when no cable)

3 s _=PP15V_T29_REG

PP15V_T29

3 _=PP3V3 T29 EET

3 _=PP1V05_T29_FET

=PPVDDI O T29 CLK

=PP3V3 T29 RTR

34 35 36

=PP3V3 T29 PCH GPI O

16 19

PP1V05 T29

=PP1V05 T29 RTR

1V05 SO LDO

s0 _=PP1V05_S0_1 DO

=PPVCORE SO CPU REG

PP1VO5 SO _PCH VCCADPLL
M

=PP1V05_ S0 PCH VCCADPLL

Chi pset " VCor

e" Rails

PPVCORE SO_CPU

=PPVCORE _S0_AXG REG

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

— =PPVCORE SO CPU

912 14

=PPCPUVCORE SO _VSENSE

as

PPVOORE_SO_AXG

=PP1V5 S3 CPU VCCDQ

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

MAKE_BASE=TRUE
=PPVCORE SO CPU VCCAXG

912 15

=PPGEXVCORE SO VSENSE

as

PP1V5 S3 CPU VCCDQ

=PP1V05_S0_CPU_VCCPQE

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

PP1VO5_S0_CPU_VCCPQE

=PP1V8 SO CPU VCCPLL R _—

PP1V8 SO _CPU VCCPLL R

M N_LI NE_W DTH=0. 6 MM
M N_NECK_W DTH=0. 2 MM
8v

NN
Mok e
ISYNC :\:A|SLT.:ER:K91 M.B SYNC DATE=05/ 15/ 201d
Power Al i ases
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5

3

1

v o _=PEG R2D C P<3..0> sz __— PEG R2D C P<3..0> — PCIE T29 R2D C P<3..0> .
CPU signal s — == NAKE_BASE=TRUE s e
o _=PEG R2D C N<3..0> sz _— PEG R2D C N<3..0> ] —ASETRE po E T29 R2D C N<3.. 0> e 70
2 _NEWTT EN  _DDRVIT EN . s _=PEG D2R P<3..0> sz — PEG D2R P<3..0> MAKE_BASESTRUE pOl E T29 D2R P<3.. 0> 2 70
Pl at ed Board Sl ot VAKE_BASESTRUE =S s _=PEG D2R N<3..0> o7 _— PEG D2R N<3..0> — WEBASETREpg E T29 D2R N<3..0> 2 70
= = WAKE_BASESTRUE
oo DP EXIAM CP<3.0>w — DPIGM P<3. 0> — TP DPIGB MP<3..0> w -
E_BASETRUE = =
SLO900 e _DPEXTAM CN<3..02 e — DPIGM Ne3..0> — TP DPIGB MN<3..0> - bPavs SU DP T29 DP Ports
| = - - 87 = DDC
70 6a __DP_EXTA AUXCH C P 6o — DP IGAUXCHP — DPIGBAUXP 17 o7 IE DR 1GCHPD — DP_T29SNKO_HPD 34
MAKE_BASE=TRUE — — T WNEBASETRE
10 oa __DP_EXTA AUXCH C N o  — DP |G AUX CH N — DPIGB AUX N . R0920'| R0921'| R0922*| R0923* 7 _TP_DP I1G C MP<3..0> = DP_T29SNKO_M._C P<3..0> 3472
D MAKE_BASE=TRUE — — 2.2K 2. 2K 2. 2K 2. 2K 4 TP DP 1G C MN<3..0> — WAEBASETTRE P 729SNKO M. C N<3.. 0> 24 72
5% % = -
) ) 28w E w z%\é/ w 2.3&’3 17 _TP_DP 1 G C AUXP — WEBSETRE Do T29SNKO AUXCH C P 34 72
CPU Heat Sink Mounting Bosses POl E EXCARD DOR N [ — 2 2 2 2 v AELELCC A = e 2SO AXGH C N e
16 - =
16 __PCIE_EXCARD D2R P NC _PCl E_EXCARD D2RP ;7 TP DP IG C CIRL OLK — DP 1G C TRL CLK
70913 70910 1o __PCIE EXCARD R2D C N NC PCI E EXCARD R2D CN ., TP DP |G C CTRL DATA — WREBASETREDS |G C ¢TRL DATA oL P LG D HD = e G DD
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 8H SM 16 __PCIE EXCARD R2D C P — TRE NC PCI E_EXCARD R2D CP 17 TP DP 1G D CIRL CLK — "WEBSETR®pp |G D CTRL CLK -
@ L L @ 70 16 _POLE_CLK100M EXCARD N :?;‘iix NC POl E_CLKI100M EXCARDN .- _TP_DP_IG D _CTRL_DATA — MKEBASSTREpRS |G D CTRL_DATA R0909*
70 16 __PCIE_CLK100M EXCARD P AE_BASES NC POl E_CLK100M EXCARDP T MAKE BASESTRE 100K
AKE_BASE=TRUE o
- 1/ 20w
70911 20912 70 16 __PEG CLKIOOM P — NC_PEG CLK100MP o7 =PP3V3 SQ DP DOC 201,
STDOFF- 4. 50D1. 8H SM STDOFF- 4. 50D1. 8H SM 70 16 —_PEG CLK100M N ——  MAKE_BASESTRE NC_PEG CLK100MN
: ] @ = TARE BASESTRGE R0924'| R0925"
4x 860- 1327 l 2. 2K 2. 2K . L
1 o 11 MEM A CLK P<1> TP MEM A CLKP<1> A Lo LVDS Ali ases -
= VAKE_BASETRUE
o 11 MEM A CLK N<1> e TP_MEM A CLKN<1> 201, 201, s _TP_LVDS |G B CLKP — LVDS IGB CLK P o
68 11 MEM A CKE<1> - NC MEM A CKE<1> MAKE_BASE=TRUE -
o8 11 MEM A CS L<1> VAKE_BASETRUE NG MEM A S Lelo o mﬁ,;sxgﬁm[ém CLK — DPIGB DXC @K 1 ¢ TP LVDS 1G B CLKN — LVDS IGB QKN s
8 11 MEM A QDT<1> MAKE_BASERTRUE 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> o
Fan Boss X21 Boss SSD Boss o8 11 MEM B CLK P<1> MAKE_BASESTRUE TP_MEM B CLKP<1> MAKE_BASE=TRUE - MAKE_BASE=TRUE NO_TEST=TRUE
NAKE BASESTRUE DP_EXTA HPD — DPIGB HPD VDS — LVDS
20905 20914 20915 o0 MEM.B_CLIC el > R EM B Gl " TR = y TVE BT g 0o LB DAANS0. 2 ”
STDOFF- 4, 50D1. 8H SM STDOFF- 4, 50D1. 9H SM STDOFF- 4, 50D1. 9H SM o 11 Em 2 g;EEli T $ ﬁ"" B CE=1> R0908* _NC LVDS 1G A DATAP<3> — LVDS |G A DATA P<3> .
3 o 11 <1> | M B CS L<1> 100K SOASETRE NOTEST=TRUE ™
L L - VEM B ODT<1s VAKE_BASE=TRUE NG VEM B ODT<1s L NC LVDS | G A DATANS3> — LVDS I G A DATA N<3> o
68 11 MEM A A<15> ——  MAKE_BASESTRE TP MEM A A<15> N/EK;;)BASE:TRLE NO_TESTTRE  —
1 ) 1 i 1 i BKLT PWM — LVDS PV
= 860- 1327 — 860- 1327 — 860- 1327 . VEM B A<l5s VARE BASETRE T VEM B Aclos 2015 CngT'lcsL 66 TAKE BASE=TROE — L 1 G BKL 17
VAKE_BASE=TRUE RO LCD | G PWR EN — LVDS |G PANEL PWR
= 0,01 * TAKE_BASESTRUE = R
; _ 5 LCD BKLT EN — LVDS 1G BKL ON
C EM I / O PO g (0} Pl ns Tme— = st = " PPBUS SWLCDBKLT PWR 1 oot 2 e e - !
wmmene o T eimroe o mimar o S = o svng
. - BASES N_NEGCW DTHEO0. 375 W
Di spl ayPort Pogo USB/ SD Card Pogo 72 a0 I SNS LCDBKLT P VL st
CRI Tl CAL CRI Tl CAL 74 46 I SNS LCDBKLT N = =PPBUS SWEBKL °e
< -
ZS0905 ZS0906
POGO 2. 00D- 3. 6H- K86- K87 POGO 2. 00D- 3. 6H- K86- K87 i
- - NC USB HUBL OCS4 — =USB HUBL OCS4 2 SATA Ali ases
MAKE_BASE=TRUE —
‘L_l@ L NC USB HUB2 OCsa — —UsB HUB? oCsa » Unused SATA CDD Signal s
VAKE_BASETRUE =S
= o0 10 [Ty SATA CDD R2D C P — NC SATA ODD R2DCP
= 870-1938 = 870-1938 T29_A BI AS caps T eSS TR NO-TESTETRUE
= o 16 SATA ODD R2D C N — NC SATA ODD R2DCN
R s e
R0926
. . o0 16 qoOT}—SATA CDD D2R P — NCSATACODDRRP
Di spl ayPort PCB Stiffener s T29 A BIAS R IANA 2 T29 A BIAS DPRPL o SatA o T WAKE_BASE=TRUE NO_TEST=TRUE
) o9 15 (OO} QoD D2R N — NCSATACDDDPRN
(Provides PCB support for small finger above J9400) T29BST: N row 1 C0906 T MAKE_BASESTRUE NO_TEST=TRUE
R0960 b
NO STURF o p—hl
MI0900 36 7 _=PPVI N SW T29BST IAAAL =PP15V_T29 REG 736 , ov SN GNALMCDELZEWTY
STI FFENER- K16- K99 vow .
. sm sP Mo’ S| GNAL_MODEL=EMPTY =
_,__Cl R0927
L 806-1176 o _T20 A BIAS s s T29 A BIAS R TARA 2 T29 A BIAS D2RNL o
w00
1200 1 00907
0960 A
. 0. 01UF
B Di gital G ound 10% 2 Jon Slew_saery
v,
a\D 201
\,cIClTAECK Ve OTr0. 075MM T29_A BI AS caps
M H=0. -
DP_A BI AS caps
T29 Can Sl ots L 1B s ow s s DPABIASP 2 s DPABIASP O Unused PGOOD si gnal
201
0962 * 0964 * TP_P1 — P1
S1 GAL_NCDEL=ENPTY L 0. 01UF 0. 01UF VAKE_BASE=TRUE = o
R0932 10% TP_DDRREG PGOOD — DDRREG PGOOD
SL0901 SL0902 ) v . v . VAKE_ BASETRUE = <
s ! s 5 T29 A BIAS R L 2 _TQ9 A BIAS R2DNO - 201 201
SU- 1. 1X0. 4- 1. 4X0. 7 sil-1. 1x0.4- 1. 4x0. 7 120w 1 C0902 = = T29 JTAG
o 0. 01UF -
= = 2 yom SIGNAL_MODEL=ENPTY ITAG | SP TCK G T29 0
SL0903 L 4 201 2 19 [T — JTAG T29 TGK R 1AAA,2 JTAG T20 TCK romy as
DT Ne STQ,\%Q s DP_A BIAS N 2 s DP_A BIAS N O NAKE_BASESTRUE - 500
. 1 yzow
= "
SL-|1. 1X0. 45- 1. 4X0. 75 SL-{1. 1X0. 45- 1. 4X0. 75 SI GNAL_MCDEL=ENPTY. SIGALNEDELZERTY. 4 C0905 SIGALNEOELZEWTY C0908 19 JTAG | SP_TDI — J7AG 128" 1DI
RO [mmy ey e ooy 3
59133 0. 01UF 0. 01UF MRKE_BASESTRUE -
£ L 19% 10% JTAG | SP_TDO — JTAG T29 T
s 8 T29 A BIAS R 1 > _TQ9 A BIAS RIDP1 6 2 v 2 v ¥ e eeemE = G120 1100 <) >
o 0903 201 201
SL0905 SL0906 o
0. 01UF
TH- NSP 201 = =
s s TH NSP ) 19% i avaL_nvooeL=eneTy - -
A —C ) R
SL-{1. 1x0.35- 1. 4%0. 75 SL{1. 1X0.35- 1. 4X0. 75 201 H
T29 Ali ases Ismc MASTERSKOL MLE SYNC DATE=05/ 15/ 2010
£ -4 = Unused USB ports 5 H
o e ) Si gnal Aliases
R0934 24 7 =PP3V3 S3 USB HUB BTG NOEE
51
T29 A BIAS R TQ9 A BI 051- 8870
v 9 A BIAS RODNI - RO915'| |'R0916 d} Appl e Inc. o
uTaw 1 0904 oK B ] 3.13.0
201 0. 01UF NO STUFE Y2 1/ 20w . .
TR —— STUI o v NOTI CE OF PROPRI ETARY PROPERTY:
R ! 2 2 RV CONT,
priy 69 64 T29 A RSVD N R091712%Tg‘/\/\/\/2 s USB T29A N 24 69 PRG L&;\EFARYTIDCN EWYA&‘ERPEEEE%&EHF I NC.
69 64 720 A RsvD P RO91 T DA AN USE T29A P o THE PCSESSOR AGREES TO THE FOLLOW NG
1 Ve | TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 9 OF 109
= |1 NOT TO REPRODUCE CR OOPY I T
NO STUFF 111 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 8 O: 75
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OM T_TABLE X . . B . .
CRITICAL R1010 NOTE: Intel provides an internal pull upc’\?:TfTA}BEEkE to VCCI O on all CFG signals.
» CPU PEG COVP 1 242 » =PP1V05_S0_CPU VCCIO 1411 1 T
o v DM _S2N N<O> =~ MJpw Rx o0 UlOOO PEG | cowPl | &8 PG 0% @z s o 2 0 oy PU_CFG<0> BSO |crG 0 uU1000 RSvD_28| BE7 CPU_NMEM VREF A,
67 17 2N _N<1> P6 { DM _RX_1* SANDY- BRI DGE PEG | cowpg_GL VE 57 23 9 (TN CPU_CFG<1> 51 |oFG 1 BGA RSVD_29| B!
o 11 DM _S2N_N<2> PL oM RX 2% NOBI LIE—GEC- 35W  pro Reowd G 201 o P CPU CFGe2> 51 e (s & 9 o
_RX_ 5 > VD,
o 1 DM _S2N_N<3> - P10 4 DM _RX_3* (1 oF 9) PEG_RX_0* |yH22 ¢ =PEG D2R_N<0> am e ¢ gg ggi: :i i z RSVD731ﬁ§$
D DM _S2N_P<0> NS | v _Rx_0 PEG RX_1+[,21 =PEG D2R N<i1> . o D Craena oy i ® rRvp_s2| 45 \ ¢
DM _S2N_P<1> P7 | ow “R1 PEG RX 2+ 822 =PEG PR N<2> . o MD— o e eg i Z O Rsvoissng NC
7 17 DM _S2N P<2> P3 | pM _RX_2 PEG_RX_3*|5D21 =PEG D2R _N<3> . 67 23 0 [T P CFG=7~ s CFG_6 0 «
oo DM _S2N P<3> g = P11 Ipv_RX 3 PEG_RX_4* [ZAL9 =PEG D2R N<4> . o7 239 [T CFG 7 K RSVD_34
T PEG_RX_5* D17 =PEG D2R N<5> R o7 2 (T CPU_CFG<8> ASS IcFG 8 % | RSVD_35 NC
o 17 DM _N2S N<O> KL J DM _Tx 0* PEG RX 6+ B14 —PEG D2R N<6> . or 2 y—CPU_CFG<9> 51 |G 9 % @ RsvD_36| Y3 Ne
o7 17 DM _N2S_N<1> M8 pM _Tx 1* P13 - o7 23 [y CPU_CFG<10> K49 lcrg 10 RSVD_37 NC
DM N2S N<2> vy - PEG RX_7* =PEG D2R_N<7> . =PPVCORE SO _CPU 712 14 CPU CEG<11> 53 = =
o717 O Neo NSLZ g T4 DM _TX 2 — 67 23 CFG_ 11 RSVD_38
N2S Ne3> Red om T a3+ 3 PEGRX 8 AL o, =PEG D2R N<8> s G o CPU CFG<12> F53 |orG 12
o7 17 _TX . Peio - 71215 2 5
D SR a— PEG_ RO =PEG D2R N<O> . vesurr o B CPU CEG<13> &3 Jora 14 RSVD_30 ?\,C
o 1 N2S_P<0> K3 [pm_Tx 0 PEG RX_10* 738 =PEG D2R_N<10> . r1064'| |*R1070 D o CFG=145 51 RSVD_40
67 17 DM _N2S P<1> M _|pM TX 1 PEG RX_11* 3A8 =PEG D2R N<11> N 49.9 49.9 67 23 [T CPU CFGeloe = CFG_14
67 17 DM _N2S P<2> P4 |pM TX 2 PEG RX_12+[4B6 —PEG D2R N<12> . L w o7 22 TR U CFeslas = CFG_15 RSVD_41 -
v DM _N2S P<3> o T3 low_Txs PEG RX 13518 o =PEG DPR N<13> s Ao ot s T Ty P i
PEG RX 14* |\E5 =PEG D2R N<14> s o« 000 o5 2 I CFG 17 2337227 fe [
— = — PLACE_NEAR=UL! . H45: 50. 8BMM ) JE
o Eg $¥ﬁ m({i w1 oo nel PEGRX_15"0—qu—=PEG D2R NelS> . qm. PLACE_S| DE=BOTTOM CPU_VCC_ VAL SENSE_P =3 lvec vaL_sense
o7 FD  DATA Ne2s 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 15 NC
71 @2 RS e g FDIO_TX 2 et PEG RX 1| K19 =PEG_D2R_P<1> . Note. VOLTAGE=0V = — hl -
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> s Note. VOLTAGE=1. 05V CPU_AXG VAL SENSE N K45 \VSSAXG V/
o 1 EIL DALS mzsb V6 FDI 1_TX_0* @ PEG_RX_3| D19 =PEG D2R P<3> s NoTS VOLTAGE=0V = = - L VAL_SENSE
o 17 > valFoil T 1% PEG R 4| C19 =PEG D2R P<4> . TP_CPU VCC DI E_SENSE =28 lvee DiE_sensE
o @m—EDl_DATA N<6> o, =~ Y2dFDi1 TX 2% § PEG RX S| DI6 o  =PEG DR P<5> o osTeE | pesrre == Al e .
J FDI _DATA_N<7> A Foi 1 T 3+ & PEG RX_6| CL3 =PEG D2R P<6> . R1065 R1071 . CPU THERMD P H48 |rsvD 6 be_TeST_aq 2 TB_CRULDC TEST_A4
@n—EDL_DATA N<7> o,  AS4 _TX 5 RX_| = 29, ey - DC_TEST. uw
67 1 FDI _DATA P<0> W |FDio TX 0 E PE07W77L‘M@ ° Lo [ 74 a7 @M*i%%f? b TEST DSl D8 == ==
FDI_DATA_P<1> Wo | Fpro Tx 1 N PEG R & T =PEG D2R P<8> ; EASRRS oc_TesT o1 L_TP_CPU_DC TEST DI
EDI DATA P<2> Va8 . % 9 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_Asgl ~>% TP _CPU DC TEST A58
FDI _DATA P<3> AA7 o % PEG_RX_10 s PLACE NEAR=U1000, K45: 50. 8MM 759
C o v @A DAIA P<5> o, M7 IFDIO_TX 3 4] PEG RX 11| B —PEG D2R P<11> . PLACE_SI DE=BX DC_TEST_A59 JL;II_JESI,(I:Q,{-\EQ
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= 2. . PLACE_NEAR=U1000. BC43: 50. 8
E34 |vce 25 vea 0_26|_AN2O P51 lvaxg 27 VDDQ 25| BB28 = PLACE. Sl DE:EOTT&HQ%"V@
E37 |vec 26 VCal O 27| ANA2 P52 lyaxa 28 vDDQ 26| B33 s
E38 |voc 27 voaol o 28| ANS PS3 |lvaxG 29 2
C F25 |vec 28 § Vel O 29| AN48 PS5 |vAXG 30 ] veepQ 1| AVes =PP1V5_S3_CPU VCCDQ - ;s
F26 |\oc 29 P56 |VAXG 31 38 voepQ 2| AN26
F28 lvoc 30 2 veaa 50 ﬁi;‘ P61 [yaxG 32 4
F32 |yog 31 ; veal O 31 s T48 lVAXG 33 VDDQ SENSE| BHS g CPU VDDQ SENSE P T TAGE-1. 05V
F34 Jyec 32 e o a0 T58 |vaxG 34 VS SENSE_vood BAYS o CPU VDDQ SENSE N e T
F37 |voe R T59 |VAXG 35 4 ) B
F38 lvac o Vool o 34[ ACL3 To1 oaxe o éj vecsa sensel U0 g CPU VOCSASENSE o -
TR v o_3s|_ADLE W6 |yaxg 37
- \VCC_35 vea O 36|_ADL8 Va7 o VCCSA VI D o|_D48 CPU_VCCSA VI D<0>
\/( . VAXG \ )
125 Ivae oy > Vool o a7]_AD2L VIS [ o (r VOCSAVI D_1| D49 g CPU VCCSA VID<1> oy,
o N z voo o_ss| AEL4 V50_vaxG 40
VCC_38 I} AE15 > SM VREFL_AY43, CPU_DDR_VREF ,,
28 |yoc 39 ) Vo3 0,39 VB1 |vaxG 41 A - e X
F29 |voe 40 Voo 0 40, 20 V52 ke a2 R1381
! AF18 -
2 lvec 41 E vea 0 41 AF20 V53 IVAXG 43 PLACE_NEAR=UL000. BA43: 50, 8mm 1%
H34 VCC742 VCCI O_42 V55 |VAXG 44 PLACE_SI DE=BOTTOM 1/2&\4V
FB5 |veo 43 Vool 0 4 2§Z V56_|vaxG 45 R1314'| ['R1313 e
37 Jvee_aa Vea 0 44 V58 |\axG 46 10K 10K
a8 = Vel O 45| AGL7 V59 = 500 5%
. \ee_45 Voo O 46| A0 =PP3V3_S0_CPU_VCCl O _SEL | = VAXG 47 1120w 20w L
H40 Ivec 46 = VAXG 48 201 201 -
! AGR21 — - 2 2
325 |voc 47 Ve 047 R1320" =PP1VQ5 SO CPU VCCI O 4 10 12 1 15120 ZPPVCORE_SO_CPU_VCCAXG V61 [yaxG 49
326 |yec 48 VOa 0 48 10K W52 |yaxG 50 L4
J28 = veal 0 49 AJLS 5 V63 .
VCC_49 1/ 20W 1R1302 PLACE_NEAR=R1310. 2: 2. 54nm VAXG 51
jzg \Voc_50 Voa O 50 xs 2015 30 17R\L:;]_300 | NosTUEF \A"‘zz VAXG 52 =
134 Vg*5; vea 0,51 i/n/uzU\'vaACE*NEAFtUNOD‘ ©44: 2. S4mm 1/%20 |1?é|'0370 W61 xngzi PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de.
\/( 5 For Future Conpatibility 1, W > |
- 201 M PLACE_NEAR=U1000. F45: 50. 8
335 |vec 53 voa o seL| B2 2 R310 201 —NRLACE. SI DELBOTTOM %7:20\” Y48 |VAXG 55
B 337 |yoc 54 201 yzowl 20 1 s7 67 201 Y61 lVAXG 56
JI38 lyee 55 o VooPQe 1| AMBS 7 26 15 12 10 - =PP1V5_S3_CPU_VCCDDR
340 lyec s6 3% VooPQe_ 2| AN22 R1311 o7 57 CPU AXG SENSE Py nate vaTages1 os @—22 |VAXG_SENSE
J42 |yee 57 8§ 2011/ 20w 0L ,\/\/\/25% e CPU_VI DSCLK ooy 7 o 67 57 VTR - -5 VSSAXG_SENSE %
K26 Ny « | Ad4 - - e. =
K2 Vo8 °e ViRt B43 - gﬂ x: BQ(L;EETRL R | _ BB3 PLACE_NEAR=U1000. AY43: 2. 54mm
7 lvoc s9 s VI DSCL - R1312 w._=PP1V8_50_CPU VCCPII R vocPLL 1
K29 |vec 60 VI bsouT]__44 aa CPU VIDSOUT R 2011/ 20w Q1 ,\/\/\/25% e CPU_VI bsouT Va:n LA BCL |voopLL_ 2 w§
hing BCA ;
gi vec_61 cas P VCCSENSE b —— PPV so cPU veceLL s A o CPU DDR VREF .,
VCC_62 wep VOO _SENSH - LVCCS = =PPVCORE_S0_CPU 022 7 =PPVOCSA SO_CRL SM_VREF_EXT
K35 vec 63 24 vss sense| 3 - CPU VCCSENSE N —=0_ e R1371% 117 |voosa 1 , S
K37 B —=FELV05_S0_CPULVOO O 100 L21 lvccsa 2
G 64 ? = veo o_Sensg|_ANL6 «+CPU VCCl OSENSE_P PLACE_NEARZI1000. (15 50, g 156 NI6 |yocsa 3 PLACE_NEAR=UL000. AY43: 2. 54mm 050k UF
o ee-66 vss_sense_vea d_ANL7 o CPU VOO OSENSE N NOSTUFF NOSTUFF = o TR e P
voc. 67 DA T R1360| |'R1362 o %22 |vocen s o
L25 \VCCSA 5
L28 \VCC_68 100 100 PLACE_NEAR=U1000. AN16: 50. 8nm P17 - O
VCC_69 PLACE_NEAR=U1000, F43: 50. 8mm 1% 1% PLACE_S| DE=BOTTCM VCCSA_6 - = =
L33 |vec 70 PLACE_SI DE=BOTTOM! 200 w2 = P20 |vccsa_ 7 3 PLACE_NEAR=UL000. AY43: 2. 54mm
136 3 15| o201 R16 |\vocsa 8
L40 Ve 71 PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. RI18 |/ *9 %
N26 x27;§ Not e QA TAGE=1 ) @ 57 67 R21 v/ 710
N30 vcc:74 Not e. VOLTAGE=0V D =7 7 u1s VCCSA 11
N34 |lvee 75 Note VO TAGE=1 05 oD s & V16 |vocsa 12
S8 V17 lvocsa 13
VCC_ 76 Not e. VOLTAGE=0V @ o0 o7 V18 v 714
V21 |vecsa 15
NOSTUFF NOSTUFF V20 _|vocsa 16
R1361'| |'R1363
A PLACE_NEAR=U1000, ; ! 100 100 PLACE_NEAR=U1000. AN17: 50. 8nm
PL%%%ﬁS%%—E%Tq'm 1/ 2333 %now PLACE_SI DE=BOTTOM SYNC MASTER=K78 M._B SYNC DATE=01/10/ 2011
M M TTTLE
201,| |,200
CPU POVNER
T
= App| e I nc 051- 8870
PLACEMENT NOTE: Pl ease place all sense line resistors on BOTTOM si de. o b v 13 O
NOTI CE OF PROPRI ETARY PROPERTY:
BEHERMALETUERIEELS I |\
THE POSESSOR AGREES TO THE FOLLOW NG
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Il NOT TO REPRODUCE OR COPY I T
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OM T_TABLE
CRITI CAL
BA13 vss u1000 vss| ML
sa17_|yss BGA vss| Ms
Be21 (9 &F 9) Vo8
vss Vss Vss|
824 lvss 2 vss| M
B@8 |y/sS § 9 vss| M7
LI\ Z 9 vss| et
8341 lvss Lo vss| 28
BG4 lvss 8 - vss| tes
89 lvss b § vss| hes
53 lvss vss| \e6
@9 |vss Vss| Mo
5 |vss Vss| M3
o _lvss Vss| M7
L \VES] Vss| ™8
®_lvss vss| et
D10 lvss vss| 1e2
D14 |yss VSs| N6
D18 |yss vss| N1
L2 \VES] vss| Pe
026 _vss vss| P4
029 lvss vss| P16
5 _vss vss| P18
D10 _vss vss| P21
o3 vss Vss| P8
D46 _vss Vss| P59
o0 _lvss Vss| R
54 vss vss|_R7
8 _vss Vss| RO
£ lvss vss| R46
£25_lvss vss| T
£29 lvss vss| 47
55 lvss vss| 150
€40 |\ss vss| st
F13 |\ss vss| 52
F15 |\ss vss|_Ts3
F1o f\ss vss|_Tss
20 |\ss vss|_Ts6
35 vss vss| B
F40 |\/ss vss| U3
5 lvss vss| ¥20
S \VES] Vss| V61
8 lvss vss| v
St lvss vss| W3
&1 vss vss{ WS
H_vss vss| W8
HIO |y/sSS vVss| Ve
Hs lvss Vss| W
H7_vss vss| 4
1 lvss vss| Y47
"3 _vss Vss| Y58
B8 lvss vss| Y59
1 lyss
949 _|yss
J55 \VSS
ks lvss
k11 yss
K21 lvss VSS_NCTF| 5
K1 lvss VSS_NCTF| A57
e lvss VSS_NCTF| BEL
120 lvss VSS_NCTF| 8%
22 lvss VSS_NCTF| B9
26 vss VSS_NCTF| 22
130 lvss VSS_NCTF|_BEs8
L34 lvss VSS_NCTF| B%
L3 lvss VSS_NCTF| B®7
143 lvss VSS_NCTF| =
L8 lvss VSS_NCTF| &8
Le1 fvss VSS_NCTF| %
M_Ivss VSS_NCTF| EL
M_Ivss VSS_NCTF| £t

PR T e

OM T_TABLE
CRITI CAL

A _vss u1000 VSS|_Avee
A3 vss BGA Vss|_Aves
~7_vss (8 OF 9) VSs|_Aw2
21 |\ss Vss vss| aws
25 |yss § % vss|_Avis
A28 \VSS - © VSS|_AVE8
A3 vss EQ Vss| AL
w7 lvss § i vss|_Aer
A0 Ivss z 8 Vss|_AN2s
M5 lvss § VSS| A8
29 |\ss vss| Ass
253 |yss vss|_Ass
M1 |yss vss| amo
A8 vss Vss| A3
AAL3 \VSS VSS| _ANAT
A50_Ivss VSs| A0
A51IVSs VSs| A4
A52 lyss VSS|_APT
53 |\ss vss| Apo
AASS \VSS VSS|_APS1
ms6_|\sg vss|_APss
2816 |\/sS vss| ax
a818_|\/ss vss| ARtz
ae21 |\/ss vss| Ari7
ABas [\ vssl| Are1
proTy o e
A% vss Vss| AR
Acto |vss vss]| Are1
acia_lyss vss| At
A6 _|\ss vss| ATia
o |\ss vssl ATie
017 lyss vss|_ATs6
A0 |\/ss vssl| ATas
A61_|y/ss vss] ATs2
288 lyss vss]| ATse
2E13 |yss vss| au
AFL ss| Ao
proT vesl
21 lyss vss| Awe
AFa7_lyss vss| Az
AFa8_|\ss vss| As1
AF50_lyss vss| a7
AFs1 |yss vss| Ave1
AFs2_lyss vss| Avez
AFs3 [\ vss| Avea
2o ves o e
AFs6_|yss vss| Avae
AFs8_|\ss vss| Avss
AF59 \VSS VSS| AW
AG7_vss vss| A3
Aco |\ss vss| Awmz
AGL4 I\VSS VSS| A1
Acte |\ss vss| ava
A7 lyss vss| Ave
A2 |\/ss vss| Avia
AcsL_|y/ss vssl| Avie
A |vss vss| Avzo
ase_|\ss =
~7_lvyss vss]| Ava
13 |yss vss| Avas
16 |\ss vss]| Avae
120 |\ss vssl Avss
22 lyss vss]| Avse
26 |\ss vss| ea
AJ30 \VSS VSS| BA11l
A3 lyss Vss|_BAL7
AJ38 \VSS VSS|_BA21
A42 lyss Vss|_BAz6
A5 IVSS Vss|_BAs2
A48 IVSS vss| _Bae
A1 _vss Vss|_Bast
axs2_lyss vss| eess
AL10 \VSS VSS|_BSS
AL13 \VSS VSS| B3
A7 lyss vss] Bos7
A2t |yss vss|_eoe
A5 |yss vss] oz
A28 |yss vss| eos
A3 |yss vss| eote
A36 |yss vss] eoes
A0 |yss vss] eoe7
A3 |yss vss| eos2
Aa7_lyss vss|_Boss
AL |yss vss] e
av_vss Vss| B0
s |yss vss] e
aveo_lysg vss|_eos2
a2 lyss vss|_Boss
AVS_IV/SS Vss|_BEs
AVBO_|\/SS Vss|_B®

Appl e I nc.
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7 6 5 4

1207 _=PPVCORE S0_CPU

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

CPU VCORE DECOUPLI NG Processor Load Line : -2.9 nGhns

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

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

1 10s 7 =PP1VO5_S0_CPU VCCI O

o2 UF

/ZUF - _:% o/gUF — %ZUF [— o/gUF g%zu
2 X%R 2 X%R 2 X%R F X%R
202 202 202 202

g¢ TS A

CRITICAL, CRITICAL 4CRITICAL ,CRITICAl, CRITICAL CRI TI CAL
lClGOO 1 C1601 1 C1602 1 C1603)2 C1604 1 ClGO%i C1606 (1 C1607 [+ C1608 (1 C1609 [1 C1610 | C16F1:1 1Cl612 |1 ClGl%i 01614

PLACEMENT_NOTE ( C1655- C1666)

Pl ace close to UL000 on top side

PLACEMENT_NOTE ( C1667- C1679)

PLACEMENT_NOTE ( C1640- C1645)

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

CPU VCCI O VCCPQ DECOUPLI NG

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

PLACEMENT_NOTE ( C1684- C167F)

Place on bottom side of UL000

PLACEMENT_NOTE ( C1672- C1681) =

Place near UL000 on bottom si de

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

Thr (0Tl [0 TR [0 TR 0T e e

_LC167D_LC167E J'cae7c |rcie7H
70UF 27/0UF 27/0UF 27/OUF

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

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

R1601
,0.010,

_S0_CPU VCCPQE: 1
1§%m 1 F67|:

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

THE TE TR [

CPU VCCPLL DECOUPLI NG

Intel

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

PLACEMENT_NOTE ( C1646- C1671)

ace near ULO0O on top side
R1600 _

1 2 A . -

CPU VOCPLL Low pass filter

SYNC_MASTER=K78_M.B

LL_R:

SYNC_DATE=02/ 08/ 201
e ———

L

U DECOUPLI NG |

d} Appl e I nc.
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PROPRI ETARY PROPERTY OF APPLI CO\/PUT I NC.
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1297

26 12 10 7

=PPVCORE SO_CPU_VCCAXG

VAXG DECOUPLI NG

Intel recommendation (section 6.3)

PLACEMENT_NOTE ( C1700- C1710)

18x 1uF(9 no-stuff),

=PP1V5_S3 CPU VCCDDR

Place _on bottom side of U000

10x 104F(2 no-stuff),

8x 22uF(2 no stuff),

Graphi cs Load

4x 470uF(2 no-stuff)

Li ne

8

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

Place close to ULO0O on bottom side

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

1 C1753
10UF

2 Gmon

.| C1756

]

Intel recommendation

R1702

0.010

1x 10nChn resistor, 1x 1uF 0402

"

1:
I e

=PPVCCSA SO_CPU

CPU VCCSA DECOUPLI NG

Intel reconmendation (Section 6.6)

PLACEMENT_NOTE ( C1758- C1762)

3x 1uf,

3x 10uf, 1x 330uf

Place on bottom side of UL000

=0
&8
19
o<

¥ |<:_ Y
et

' C1768

|+

270UF
200
2v

TANT
CASE- B2- SM

g

SYNC_MASTER=K78_M.B

SYNC_DATE=01/10/ 201
— —

o

CPU DECOUPLI NG- I |

d} Appl e I nc.
®
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1

=PP1V05_S0_PCH VCClI O SATA

=PP1V05_S0_PCH VCCDI FFCLK

PLACE_NEAR=ULB00. W9: 2. 54mm

PCH GPI O11

F17
F10

SMBUS PCH CLK

H22 SM._PCH O_ALERT L

SM._PCH 0_CLK

SM._PCH 1 ALERT L

- SM._PCH 1_CLK o

L3 TP_CLINK CLK

J1 TP_CLI NK_DATA

M8 TP_CLINK RESET L

R8 - PEG CLKREQ L am

AF44 PEG CLK100M N

AF46 > PEG CLK100M P oD

BB24 K1 M N

A24 o DM _CLK100M CPU P o

ANLO TP_PCH ClLKOUT_DPN
A2 g TP_PCH CLKOUT_DPP o

BD17 PCl E_CLK100M PCH N
BF17 e PCl E_CLK100M PCH P am

BB26 PCH CLKI N _GNDN1

=g SVBUS PCH DATA D

= SM._PCH 0 _DATA D

C1l1 SM._PCH 1_DATA D

R1890*
90. 9
1%

1/2@@/
201,

AY26 PCH CLKI N GNDP1

- PCH CLK100M SATA P an]
J49

J - PCH CLK14P3M REFCLK am

R188

w4 PCH CLK96M DOT N R1870'| |'R1871
K24 - PCH_CL K96M DOT_P am 10K 10K

5% 5%
AK8 K1 TA N 1/ 20W 1/ 20w

2015

SYSCLK_CLK25M SB

2201

j_ ™9 SYSCLK CLK25M B R: >
T (e s v s 3
ﬂ( NC 201 1% 17/ 20VWF
-

H50 > TP _PCH GPI 064 CLKOQUTFLEXO

D48 - TP _PCH GPI 065 CLKOQUTFLEX1

A9 > TP_PCH GPl 066 CLKOUTFLEX2

J51

=PP3V3_S0_PCH
R1860 PLACE_NEAR-ULB00. ABL0: 2. Samm
LPC R _AD<0> L 2 LPC AD<0 R1830"
Al9 A37 °

-SYSCLK_CLK32K RTC o A9 frroa U1R§3_go Ny PR LADoL AT LPC R AD<1> “"1 %Jvﬁvﬁi " pC AD<1 — ) 37.4

NCSEo | Rroxe COUGAR: PO Fort/ LADL 22 R A b N 1R(.;1.K82@§g}é‘/ NC PCIE_1_D2RN 2232 [PERNL U1800 SNVBALERT*/ GPI OL1
PCH SRTCRST L o 23 |srTCRST* FOBGA W/ LAD2 = 5 AD< %, 12 NC PCIE 1 D2RP o533 | PERPL COUGAR- POL NT

RTC RESET L F19 . ( BmP_TaBLENS LA LPC R _AD<3> CRI863 1 pc AD< ow NC_PCIE_1_R2D ON P50 | pETn MoBI L, SFF SVBCLKq
- qr ot Leraves 40 T e ppaNE R L - 3y RAR6A_| PG FRANE 2201 NCPOE I RDCP o A50]pere s SVBDATA
Ol o LoRQo* (40 TP_LPC_DREQD_L” o PCLE AP DPRIN o BI35 oy O T TABEf oaL err cpi s

PCH_| NTRUDER L K22 | | NTRUDER 0  Loro/ Gl el F37 T29_PWR EN_PCH PCl E_AP_D2R P BL35 | perps )

e FlY . — o D arv D pC E AP R2D C N > 555 | pene Q SM-ocLK

PCH_| NTVRVEN L - 21 | INTVRVEN SERIRQ Y4 qup LPC SERI RQ oo @W PETPs SMLODATA|

A n
BH36 -+ %
HDA BIT CLK R H85 | 1A Bk sATAORN_ANS SATA HDD D2R N W‘Tw PERNS SML1ALERT*/ PCHHOT*/ GPl 074,
y saTrore| Ao SATA HOD D2R P NCPOE S ROD ON e 5] e SMLOLK GPI 050
HDA_SYNC_R o— 27 | HoA_syne SATAOTXN_AS ATA_HDD R2D C N W‘m SML1DATA/ GPI O75,
SATAOTXP% AN POULE © ReD CF e —— | PETP3

P PKR - PCl E_EXCARD D2R N BI37
s - saALroo| ANS TP _SATA B DPRN D Ot EXCARDDPR P o 537 b i oroa
HDA RST R L F35 | Hoa_RsT* SATALRX 1B SALA B Lot PCI E_EXCARD_R2D C N BDG5 | perg CL_DATAL
A RS R e —qgA 5 SATALTXN ARS TP_SATA B R2D CN S E ExCARD oD G P B35 | 3 .
036 SATALTXP|_ARL TP_SATA B R2D CP Q=R Re e e L g PETP4 CL_RsTL

HDA_SDI NO HDA_SDI NO I e ——————— NC PCIE 5 D2RN BJ39 | perns
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® E$ ,'28 Gmg t oc3*/ GPl ose| D16 g ENET_PWR_EN 2
15 PCH PCl_GNT1 L oca*/ aPl o3| ALl - PCH GPI A3 OA_L
® ocs*/ Pl oo BL6 o SDCONN_STATE_ CHANGE 4
cce*/GPloto] 28 o PCH_GPI O10_OC6_L 2
acrr/criolal M5 o PCH GPI O14_OC7_L ,,
NCSTUFF NCSTUFF NOSTUFF
A R2052'| R2053'| R2054* Al
105 105 105 SYNC MASTER=K21 M.8 SrhC DATE=12133/ 201
1/ 28W 1/2@}@7 1/2@}@7 R2070*
201, 201, 201, 22.6 PCH PCl / FLASHCACHE/ USB
1/2@}@‘} o gNeR e
PLACE NEAREULB0D, C33: 2. 54 -
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'R2155
oK
NOSTUFF %"zow
[ SMCIG THROTTLE L, “ [myveusy+/ Pl o U800 R2170 220
FW PNVE L B40 | a1/ Pl OL COUGAR- POl NT L AR3\ . CPU_PECI
GVUX | NT A3 | TacH2/ GPI 06 MOBI LE- SFF - 5% 201 R2%40
JTAG I SP_TCK =PP3V3 SO PCH [ SMC RUNTIVE SO L g M5 | Tacsrcpior FoBcA P ATLOS PCH_PROCPWRGD SO ooy SR PVRED oy, RZ156
ODD_PWR EN L R2190 NC_GPL O8 e M7 | cpice oW1 TABLE THRVTRI P+ [ B PM THRMIRI P_L_R g > 2 PM THRFG P_L
100K PCH GPI O12 S5 | LAN_PHY_PWR_CTRL/ GPI 012 I NIT3_3v+ |y R8 PCH I NI T3V3_L This has nternal pul | up and should not pulled | ow %
GVUX_| NT PCH GPI O15 GPI 015 TH'S SIGNAL 15 | NTENDED FOR FI RWWRE HUB AND VE ARE NOT USING 1T
SATA4GP/ GPI 016 8 5 Ts_vssy 2al
8 TS vssz| AHL2 J_
TACHO/ GPI 017 = Ts vssa|_AK12] L
om—Q0D_PYWR EN L 2| scLook el a2 TS vssa| AHLO
R2111'| R2112'| R2113* PCH_GPl Q24 KI5 | aPi ca/ MEM LED wo
50K 0K 0K SVC SO L CI5 | ol cor NC_1| Y40 1 o 1ms v e por 117EL approvan
1/ 28 1/ 200 1/ 280 | SOLATE_CPU_NMEM L Gl | cpi o8 Vs NCTE Al A4
201, 201, 201, T29 SWRESET L R3 | sTP_PCI */ GPI 084 N = yvT) PCH I NI T3V3_L
(PU necessary?) PCH_GPI &85 W2 | op) o85 o VSS_NCTF_A48 -
PCH_GPI (86_SATA2GP V6 | saTAZGP! GPI 036 vss NCTE adol M
L = = JTAG | SP_TCK M | satascrs et ca7 6 T S e a7kkclop
Qp——— = ——— VSS_NCTF_A51 1K
BHL
JTAG | SP_TDO N8 | 5 Ay i ces VSSNCTE_BHL o 1 zﬁge
JTAG | SP_TDI U10 | spaTacUTO/ GPI 089 Rl v e
(e per ntel enkts0) FW PWR_EN - UL | SDATAQUT1/ GPI 048 L VSS*NCTF*BJ 533
ENET_LOW PWR AAL | SATASGP/ GPI 049 g vss NCTE gjig BJ49 —L
= K17 > — =
PP3V3_SUS GPI O e SPLROM USE MLB =~ o g M7 farics7 VSS_NCTF_Bys1| BI5L =PP3V3_S0_PCH STRAPS
M.B_RAM CFG3 K42 | tacHas aPI 068 vss_NcTF_pLi| BLl
NOSTUFF M.B_RAM CFQ M3 | TACHS! GPI 069 vss_NcTF_BLa| BL3 R2196! 'ﬁﬁ}ggl
R2195" R2192!| R2193!| R2194* M.B_RAM CFGL D40 | tacHe/ GPI 070 vss_NCTF_BLa| BL4 10K 10K
10K 10K 100K 10K M.B_RAM CFGD A1 | TACH?/ GPI O71 VSS_NCTF_BL4g|_BL48 1 25% 1 25%
1/ zgx\? 1/ 23W 1/ 23W 1/ zgx\? VSS_NCTF_BL49| BL49 zﬁ% zﬁ%
201, 201, 201, 201, vss_NCTF_BLs1| BLS1 2 2
vss_NcTF_c3|l & T29_SW RESET L
VSS_NCTF_cag| 49 SMC RUNTIME_SCI_L
_ LPCH GPI O12 vss_NCTF_cs1| 51
=PP3v3_S5_PCH SPI ROM USE_MLB (e vss_NCTF_pi| oL
PCH GPI O24 vss_NcTF_ps1| D51
I SOLATE_CPU NEM L VSS NCTE E1] EL
R2119()]K1 (rn necessaryn =PP3V3_T29_PCH GPI O
1/ 2 W
201, =
R21199K1
SMC SCI_ L =PP3V3_S3_PCH _GPI O %%
1/ 20W
201,
=PP3V3_T29_PCH GPI O L 8;21%%2
=PP3V3_SO_PCH STRARS T 1%
® g3 oo
JTAG | SP_TDI
8_74LyC2c08GT PCH GPI O86_SATA2GP
R2160'|R2184'| R2185'| R2186' o129 PYR EN PCH Sra NOSTUFF ENET_LOW PVR
10K 10K 10K 10K U2150)2 T29 PVR EN oy . N
1/ 200 1/ 200 1/ 200 1/ 230 PM _PCH_PWROK 6| o8 R211908K R211](_)9
oM, 281, 2%, 20, 7 1/ 200 1/ 200
AUD_| PHS SW TCH_EN_PCH 201, 201,
R2152 L
JTAG | SP_TDO 2\/\(/)\/\1AUD | PHS_SW TCH EN PCH R = =
FW PMVE L 5w I_l s 7aLyCzeoRGT
FW PVWR_EN 201 A
W2150)7 AUD | PHS SW TCH EN
SMC | G THROTTLE L PM PCH PWROK 2 P oD
4
WOL_EN =PP3V. | l
R2114* R2115* =
10K 10K
% 90
1/ 2§¥V 1/ 2§¥V
201, 201,
L _PCH GPI 046
M.B RAM CFG3 GPlI 0 68: 71] have 15K-45K internal PUs
=PP3V3_S0_PCH STRAP!
DRAM CFGL: H DRAM CF&2: H MLE _RAM PG
" Ro1 75 R2174! R2173! ROL1791] MB RAM CFGL
R2 10% 108 108 R2 1% b RA Crco T s puresiar 1020
1/ 23W zﬁ% zﬁ% 1/ 23W DRAM CFG3: L DRAM CFG2: L DRAM CFGL: L DRAM _CFGO: L PCH M SC
201, 2 2 201, R2162* 'R2163 R2164* 'R2165 T
1K 1K 1K 1K
et o et o Appl e Inc. 051-8870
MB RAM CEGS 2t 2 2t 2% S 13.0
M B RAM CFG2 NOTI CE OF PROPRI ETARY PROPERTY:
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21 OF 109
19 OF 75

8

2

1

WWW . AliSaler.

om




PPVOUT

PLACE_NEAR=UL800. R15: 2. 54mm

22 20 7

VOSAGLIC i Lot a5 NC por 0 o1 U800 . =PP1V05_S0_PCH VCC CORE AB21 |vocoore aszr _ U1800
A COUGAR- POl NT Lt A v, aram rare AB23 |yooooRe_AB2 R PO NT
. =PP3Vv3_S5_PCH VCCDSW R12 |voopsva_3 MOBI LE- SFF ' AC21 |\oocoRE AC2L ND%CLB'EEFF
FCBGA -
TP_PPVOUT_PCH DCPSUSBYP R10 |pcpsusayp (8 Bi% TABLE ’/:Sf xm,ﬁgi (7 B TABL Eocapad W1 PP3V3_S0_PCH VCCA_DAC F ..
» PP3V3_SO_PCH VCC3_3 _CLK F V37 |voes_3_va7 voa o re3| Re3 =PP1VO5_SO_PCH VCCI O USB ;.. AE23 |\ocoooRE_AE23 VSSADAG_VE0
V39 Jvocs_a_vae veal o Rres| R25 AF21 |\ooooRE AF21
1 vaal o w23t W23 AF23 |yooooRE_ AF23 VCCALVDS_AF33| AF33 =
VOCAPLLOM 2 pin Teft as NG per DG NéX;LVOCAPLLDM 2 Vea & Ups| U5 el e SO = J_ =
= ; =PPLVOS SO PCH VCCI O GLK AP27 |vcal o AP27 vecsus3_3_Rre7 ReT =PP3V3_SUS PCH VCCSUS USB ; ,, A3 |yOOOORE_AG23 VSSALVDS Ac33| A3 | =
NCYES |bePsus_vis vocsuss_3_Reg| R29 A IvooooRe A5y g VSSALVDS_AE33| AE33
3 veesus3_3_uz7) Y27 AR7_|\VCOCORE_AG27 § 4 —
k@& DCPSUS_AR33 @ vocsusa 3 Lzo| 29 AJ21 |ycooore AJ21 VOCTX_LVDS_AF37| AF37
DCPSUS_AU33 vecsuss_3_ne7| N7 AJ23 |VCOCORE_AJ23 g| veerxLvos aws7 A7
22 20 - =PP1VO5_S0_PCH VCCASW AB27_|\/oCASW AB27 _ AJ25 lyooooRE_AJ25 S VCCTX_LVDS_AG39| AG39
AB29 |\VCCASW AB29 veai o nig MO =PELV! BCH V! PLLUSE. AJ27 |\COCORE_AJ27 VCCTX_LVDS_AJ37| AJ37
AB31 |\VocASW AB31 VBREF_Sug| MB7 =PP5V. = V5REF! 2 AJ29 |\CCOORE_AJ29
A2 oo s AJ31 |yCoooRE. AI3L Voc3_3, T3l T39 =PP3V3_S0_PCH VCC3_3_HVCMOS , 5,
AC20 Vcc svx?Aczg o DCPSUS_AUB 1| AR~ 1e-eo per 00 AK29 |\ocooRE AK29 HVCMOS 87
AG31 yooasw AC31 g vocsuss_3_amwe7| AMB7  =PP3V3_SUS PCH VCCSUS 7 //:g; \VCOOORE_AK31 VOe3_3_e7
AE27_|\/OCASW AE27 VCOCORE_AK33 VCOVRM Auz1| AU21
AE29 |yooasw AE29 § VsREF|_N36 =PP5V_S0_PCH V5REF 2 2"’“2: \VCOCORE_AMB3 VOOVRM AV 1| AVeL =PP1V8R1V5_S0_PCH VCCVRM;, ,,
AE31 |vccAsw AE31 [§) _ \VCCCORE_AMBS =
W21 [vooaow o3 gy vesusam zz =PP3V3_SUS PCH VCCSUS GPI O . 3 VOCDM _AMe3|_AMR3 =PP1V05_S0_PCH VCC DM , .,
CCASW. VOCSUS3_3_R35 =
£; VCCASW V21 O vocsuss 3 g3l UB3 . _=PP1W P Ve PLLPCIE AW1 lyco o ARl VOOCLKDM | AP39 PP1V05_SO_PCH VOCCLKDM _F ..
o \VCCASW V23 6 Vocsus3 3 uss| U85 TP_1V( PCH_V( LLEXP AP19 |V/CCAPLLEXP
VCCASW V25 - AJ13 =PP1V8_S0_PCH VCC DFTERM; 4 2
Y21 |vocasw Y21 = vocs_3_asig| ABLO =PP3V. PCH_V 10,2 2 7 _=PP1V05_S0_PCH_VCC O ARLS |ycol o_ARLS ssllab et e T ’
¥23 |vocasw Y23 0 voca_3_Acte| ACLY ATI3 |veal 0 AT13 T VCCDFTERM AK15[ AKLS
gi M woes vocs 3 paoy BA0 AR23 lycol O AR23 o 3 VOCDFTERM AL13| AL13
\VccASw Y27 - B AR25 |yool 0 AR2S a]
Y29 |vocasw Y29 VCC3_3_AF6| =PP3V3 SO0 _PCH VCC3 3 SATA, ART |voal o AR2T 8 g veespl | Y19 =PP3V3_S5_PCH VCC SPI_, .,
et 1 docouti g an'y Y21 jvocasw va1 Voo O_AaLa| AALS £829 oaro aree >
G3_PCH R15 _ A23 lyec o AUR3
TR RE T DTRED 7 Ois gﬁ%ﬁ: vea 0 Acis| AGL3 =PP1V05_S0_PCH VCCI O SATA ; 4 5 2 AUZ5 |vod O AUe
— vea 0 AGLs| AGLS AR7 |y o ALRT
20 7 =PP1VBRIV5_S0_PCH VCCVRM AC39_|VoCVRM AC39 % VOCl O AF15| AFLS A9 |\oo o AL
20 PP1VO5_S0_PCH VCCADPLLA BF40_|\vccADPLLA A AU35
¥ “PP1V05 SO _PCH VCCADPLLB BD40 |vecADPLLE VCCAPLLSATAL AND i~ voospiisara pin rert as 1 per oo v xg: g’ﬁ\ﬁi
= VCCVRM AE19| AE19 =PP1V8R1V5_S0_PCH VCCVRM, ,, )
=PP1V0O5_S0_PCH VCCI O CLK A7 oo o AIL7 VOOVRM AFL7| AFLT T » 7 __=PP3V3_S0_PCH VCC3_3_PCl BK28 |vcos_3_pk2s
o ZRELAAP-S0PCH VOCDLEECLK o 257 Voo FCLKNACS? Va3 0 AB15| ABLS ,  =PP1V05_SO_PCH VOO Q SATA , 4 0 =PP1VBRIV5_S0_PCH VCCVRM ALY oovrm AuLe
=’ AC13 20 7 A
@vocu FFCLKN_AE39 v g’ﬁggj/«ms A8 lvoovru Aves
» , =PP1V05_S0_PCH_VOCSSC AC35 |ycosse - o o e o NOSES lvecarD PLL_APL3
PPV SSCLAG: v U17 |pcpssT w vocAsw ol Y19 =PP1V( P V W 720 22 o " NESEvecarD PLL_AP1S
- e > vecasw Riol RL9 =PP1V/ PCH_V PLLEDI A2l a
. 7 = 'CCl O_AK21 [a]
=PP1V05_S0_PCH V_PROC | O AM7 |y proc | O g § VCCASW vig| V19 PPV P v EDI AULS M - 8
.= \VCCDM _AULS
16 _=PPVRTC G3_PCH N16 |\ocrTC E g VCCsUsHDA,_ V31 =PP3V3R1V5_S0_PCH VCCSUSHDA ; 4 1 AWL6 |yooom _AwLe
I 10 mA Max, 1mA Idle
1C2231 |1 C2232 |1 C2233
T THeT B
2 2 - 2 -
402 835, CERM 8351 RV
PRGN 00 e 2 4
P ACE NEAR-UtB00, 6. 5. Samm
- PCH VCCADPLLA Fil ter
= R2260 (PCH DPLLA PYR)
., _=PP1V0O5_S0 PCH VCCADPLL 1,\/(\?/\/2 R PP1VO5_ SO PCH VCCADPLLA 20
bé’_l/él\é\/ VCLTAGE:;. 05V o8 m
1C2260 |1 C2261 oince rescunsoo. seio: 2 sam
)
2 x \F{CERM 2 Bl
8361 M
PCH VCCADPLLB Fi l ter
R2265 (PCH DPLLB PWR)
1 0 2 PP1VO5_S0 PCH VCCADPLLB 20
i JEEVBE 2 >
02 1C2265 |1 C2266  rce romeonson sz som
0, TUF - T(F
B coma 2 G5
2 -
36, CERM
lKacumnz
PCH POVER
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o7 [vss o7 UL800

AAT_yss_AA7 (9FCOB:G%) VSS_AL7| ALY
AA9 vss AA9 VSS  vss ALol AL
AL Iyss am11 B I vss aLiaf ALLL
AA39 lvss AA39 g @ VssAL39 AL39
AMI lyss AMd1l & L] VSS_AL41| AL4l
AMS |yss ama3 g = vss_AL43| AL43
AMS |yss_AA4S é VSS_AL45| AL4S
AB2 |yss AB2 VSs_AML5| AMLS
AB4 |yss AB4 vss_Amio| AMLY
ABL7 |yss _AB17 Vss_Awes| AMES
AB25 |yss AB25 VsSs_AnRo| AM2O
AB33 |VSS_AB33  awr e VSS_AMB1| AMBL
AB35 |vss AB35 vss_AMVB7| AMBY
AB37 lvss AB37 Vss_Ap2| AP2
ABA8 |yss AB48 VSS_AP4| AP4
ABSO |vss ABS0 Vss_AP7| AP7
ACT lvss ACT Vss_APg| AP9
A |vss_ACo vsS_AP11[ AP11
ACL1 |yss ACLl Vss_AP17| APL7
ACL7 |vss ACL7 vss Ap21| AP21
AC25 lvss Ac25 Vss_Ap23| AP23
AL |yss Acal Vss_Ap2s| AP25
A3 lyss Aca3 Vss_AP29| AP29
AAS lvss Acas vss_AP31| AP31
AE7 |vss_AE7 VsS_AP33| AP33
AE9 |vss AE9 Vss_AP3s| AP35
AE11 lyss AE11 Vss_AP37| AP37
AE13 |yss_AE13 VSS_AP41| APA1
AELS |yss AE15 VSS_AP43| AP43
AEL7 |yss AE17 VSS_AP4s| APAS
AE25 |yss AE25 Vss_Ap4g| AP48
AE3S5 |yss AE35 VsSs_AP50[_APSO
AEA41 lyss AE41 VSs_ARe| AR6
AE43 |yss AE43 VsS_ARs| AR
AEA5 |yss AE4S VSS_ARL7| ARLY
AF2 |yss AF2 VSS_AR19| ARLY
AF4 lvss_AF4 Vvss_AR21| AR21
AF8 |vss AF8 Vss_ARa1| AR31
AF19 |yss AF19 VSs_AR35| AR3S5
AF25 |yss AF25 VSS_AR37| AR
AF27 |yss AF27 vss_AT7| AT?
AF29 lyss aAF29 vss_ATo| AT9
AF31 |yss_AF31 vss_AT11| AT11
AF35 |yss AF35 VSS_AT39| AT39
AF48 |yss AF48 VSS_AT41| AT41
AFS0 lvss AFs50 VSS_AT43| AT43
AGT lvss AGT VSS_AT45| AT45
AD |vss A VSS_AUL7| AUL7
AGL1 |yss AGL1 VSS_AUB7| AU
AGL7 |yss AGL7 Vss_Avz| AV2
AGLY lvss AGLY Vss_Ava| Av4
AR9 lvss A9 VSS_Avag| Av48
A1 lyss AGa1 Vss_Avs0| AV50
AGB5 lvss AG35 Vss_Awr| AW
AL |yss Azl Vss_Avg| AV®
AA3 lvss A3 vss_Aw 1| AWL1
AHAS lvss A5 VSS_Aw 3| AWL3
A2 |yss AH2 VSS_Aves| AVe3
A7 lvss AI7 Vss_Aves| AR5
A9 lvss AJ9 VsS_Ave7| AVe7
AJ11 |yss AJ11 Vss_Aveo| AN29
AJ19 lyss AJ19 Vss_Avge| AVB6
AJ33 lyss AI33 VSs_AwBo| AVBO
AI35 yss AI35 vss_awm1| A1
AJ39 lvss AI39 VSS_Aw3| AW3
A4 lyss AJ41 VSS_AWS| AMS
AJ43 lyss AJ43 VSS_AY10[ AY10
AJA5 lyss AJ45 vss_ps| B6

AK2 |yss Ak2 vss_g1o| B1O
AK4 lvss_AK4 vss_p14| B14
AKL7 lyss_AK17 vss_pig| B18
AKL9 |yss AK19 vss_B22| B22
AK23 |yss Ak23 vss_B26| B26
AK25 |yss AK25 vss_B3o| B30
AK27 lyss k27 vss_g34| B34
AK3S5 |yss AK35 vss_g3g| B38
AK37 |yss_AK37 vss_paz| B42
AKA48 |yss Ak48 vss_pas| B46
AKS0 lvss AKs0 vss_ga7| BA7
BA1l lyss BA11 vss_pBag| BB48
BA13 |yss BA13 vss_BA31| BA31
BALG |vss BA16 VSs_BA34| BA34
BA18 |yss BA18 Vss_BA36| BA36
BA21 |yss BA21 VSS_BA39| BA39
BA23 lvss BA23 VsS_Ba41| BA4L
BA25 |yss_BA25 Vss_Baas| BA43
BA27 lvss BA27 Vss_BAa4s| BA4S
BA29 lvss BA29 vss_ge4| BB4
BA9 |vss BAg vss_pg2| BB2

\VSs_BC11
VSS_BC13
VSS_BC16
VSS_BC18
VSS_BC21
VSS_BC23
VSS_BC25
VSS_BC27
VSS_BC29
VSS_BC31
VSS_BC34
VSS_BC36
VSS_BC39
VSS_BC41
VSS_BC43
VSS_BC45
\VSS_BD15
VSS_BD24
VSS_BE7
VSS_BE9
\VSS_BE11
\VSS_BE13
VSS_BE16
\VSS_BE18
VSS_BE21
VSS_BE23
VSS_BE25
VSS_BE27
VSS_BE29
\VSS_BE31
VSS_BE34
VSS_BE36
VSS_BE39
VSS_BE41
VSS_BE43
VSS_BE45
VSS_BF2
VSS_BF4
VSS_BF15
VSS_BF24
VSS_BF48
VSS_BF50
VSS_BH6
VSS_BH10
VSS_BH14
VSS_BH18
VSS_BH22
VSS_BH26
VSS_BH28
VSS_BH30
VSS_BH32
VSS_BH34
VSS_BH38
VSS_BH42
VSS_BH44
VSS_BH46
VSS_BH48
VSS_BK10
VSS_BK14
VSS_BK18
VSS_BK22
VSS_BK26
VSS_BK30
VSS_BK32
VSS_BK34
VSS_BK38
VSS_BK42
VSS_BK46
VSS_D6
VSS_D10
VSS_D14
VSS_D18
VSS_D22
VSS_D26
VSS_D30
VSS_D34
VSS_D38
VSS_D42
VSS_D46
VSs_F2
VSS_F4
VSS_F48
VSS_F50
VSS_&
VSS_Gl1
VSS_G13
VSS_Gl6
VSS_Gl18
VSS_ &1
VSS_@&23
VSS_@&25
VSS_ &7
VSS_&29
VSS_G&31

COUGAR- PO NT

FCBGA
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Vss

MOBI LE- SFF

M T_TABLE

VSS_BB50 U1800 VSS_G34

VSS_G36

VSS_G39
VSS_41

VSS_&4!

VSS_J7,
VsS_J9
VSS_J11

VSS_J1

VSS_J16

VSS_J18

VSs_J21

Vss_J2

VSS_J25
VSS_J27
VSS_J29
VSS_J31

VSS_J34
VSS_J36

VSS_339
VSS_J41

VSS_J45
VSS_K2|

VSS_Ké4
VSS_K48

VSS_K50)
VSS_L7|
VSS_L9)

VSS_L11

Vss_L1

VSS_L16

VSS_L18

VSS_L21

VSs_L2

VSS_L25
VSS_L27
VSS_L29
VSS_L31

VSS_L34
VSS_L36)

VSS_L39)
VSS_L41

VSS_L4
VSS_L45)
VSS_N7
VSS_N9

VSS_N11
VSS_N1

VSS_N21
VSS_N2

VSS_N25
VSS_N29
VSS_N31

VSS_N34
VSS_N39
VSS_N41

VSS_N4

VSS_MN45
VSS_P2|

VSS_P4
VSS_P48

P48

VSS_P50
VSS_R17
VSS_R21

P50

R17

R21

VSS_R31

R31

VSS_R37|
VSS_T7|
VSS_T9

VSS_T11

R37

T7

T9

T11

VSS_T1

T13

VSS_T41

T41

VSS_T4

T43

VSS_T45
VSS_u3l

T45

U3l

VSS_Uu49
VSS_V2

u49

VSS_V4
VSS_ V7
VSS_V9
VSS_Vi1

Va

Vil

VSS_V15
VSS_V17,
VSS_V27,
VSS_V29
VSS_ V3

V15

Vv1i7

V27

V29

V33

VSS_V35
VSS_V41

V35

V41l

VSS_Vva!

V43

VSS_V45
VSS_vag

V45

V48

VSS_Y15
VSS_Y17,
VSS_Y3:
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NOTE: This is _not the standard XDP pi nout
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CRI TI CAL it
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R2651'| |'R2653 nE 1 wiw 2 USBHUB RESET L 26 ReseTr USBDP_DNL/ PRT_DI S_P1 use BT P G0 o
— 201 = = Ve
10K 10K = = = 201 BDM DN2/ PRT_DI S_Me| 3 USB TPAD HUB N
5%% § % CRI TI CAL USB HUB2 XTAL1 33 | XTALI N/ CLKI N USBDM D2/ PRT_DI S_M2 |~ USB TPAD HB P <D Trackpad/ Keyboar d
e 1200 Tzow USE HUB? XTALZ 32 | xraL USBDP_DN2/ PRT_DI S_P: &
201, , 201 6
USBDM DN3/ PRT_DI S_MB USB EXTA N 39 69
USB HUB2 NONREM 28 P_I ND/ LOCAL_PWR/ NON_RE] - -2 <D R ght USB A
SUSP_I NDY — LREND USBDP_DN3/ PRT_DI S_P3| 7 USB EXTA P D » ght US
USB HUB2 NONREML 22 | Spa/ SMBDATA/ NON_REML 8
24 s o XNC
HUB2_NONREML_O HUB2_NONREMD_O USB HUB2 CFG SELO SCL/ SMBCLK/ CFG_SELO NcL2 s ne
R2652" ‘R2654 HS_| ND/ CFG_SEL1 PRTPWRL/ 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 NC| 20 NC USB HUB2 PRTPWRA
\py Ocs1+pl3 TP USB HUB2 CCS1
* 70
\pu  Ocs2¢pl7  NC USB HUB2 OCs2 1R02K6
A = 1Py Oscarpl9  USB EXTA OC L am > § . gmu M5 YNNG DATE= 127 1o 201
| PU Nc[ 21 =USB HUB2 OCs4 ame VE T
USB HUBS
RBI AS| 35 USB HUB2 RBI AS
27 DET
VBUS_DET USB HUB2 VBUS = = &
CRI TI CAL Appl e Inc. 051- 8870
useDM UP| 30 USB HUB2 UP N & v e |'R2650 ®
USBDP_UP| 31 USB HUB2 P P oo o 12K 3.13.0
- 1% NOT!| ROPI ROPI C [ ——
THRM_PAD 1/ 20w | CE OF PI Rl ETARY Pl ERTY:
';51 THE | NFORVATI ON m I\ED HEREIN | S THE
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7 6

3

System RTC

Power Source & 32kHz / 25MHz

7 _=PPVBAT G3 SYSCLK

Cl ock Gener at or

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

7 _=PP3V3 S5 SYSOLK

Coin-Cel | & G3Hot 3.42V G3Hot

Coin-Cell & No G3Hot: 3.3V S5

No Coi n-Cel | 3.3V s5
G eendk 25MHz Power 7 _=PP3V3 SO SYSCLKGEN No bypass necessary
Powered in SO
S8 XTAL Pover 7 _=PPVDDIO S0_SBAK o N 9
T29 XTAL Power 7 _=PPVDDI O T29 CLK
(I.l\’ [yl g VBAT and +V3.3A are
8\ g m- internally CRed to
+ +
create VDD_RTC_OUT
c2724j 2722 ! L 2702 > -
0.1 —— 0.1 —— — 2700 +va. 3A shoul d be fi rst
or e ? or 2 T e SLG3NB148V avail abl e ~3.3V power
ozt ozt w0zt T_?IFN to reduce VBAT draw
11| VDDI O 25M A 32KHZ_A| 12 SYSaLK aLkazK RTC 1670
= d_VDDI O of unused CLK S | vDDI O_25M B
put
outputs for power savings 14 | vDDI O 25M C  25MHZ_ Al ° _ SYSCLK_CLK25M SB o 6
R2705 25MZ_B| 8
. |
YSCLK_CLK25M X2 AANA o SYSCLK CLK25M X2 R o 3| x2 25MHZz_d 15 YSCLK _CLK25M T2! 34 70
1 1° g sSvsaxaiesutze ey
™ NO STURF - Xt —pPVRTC G3_ouT ;
waow . .
RITICAL e R2706 VDD_RTC_OUT| ¢ For SB RIC Pover
Y2705 M @ THRM
25. 000M-Z- 12PF- 20PPM Vaow ——~ PAD * 2710
a2 o Lo R R [E—r
ne svsak aesmx Lo
I NOTE: 30 PPM crystal requi red
NO STUFF
PCH SO PWRGD R2763
0
™
25 7 _=PP3V3 S5 PCHPWRGD 1 20w
"
25 7 _=PP3V3 SO SB PM 200
ZPP3V3 S5 PCHPVRGD 725
R2750° 1 2750
1K il .
o . c2760
0. 10
o201 20%
o iov
7 X5R CERM
L o201
62 52 41 23 E ALL_SYS PWRGD 1 \grﬂ“‘ .
. P s0_poooo . e R2762
w2750 \ 3.0k
CPUL WP_PGOCD 2 4 YS PVWROK R PM PCH_SYS PVWROK
I / w760 o -
2 1/ 20W N
- " . No sTUFF
B 2ot R2761
4 0
= "
R2760
0
41 36 _SMC DELAYED PVWRGD

UNUSED cl ock ternminations for FCQ

69 16 _PCH CLKI4P3M REFOLK

5%
120w

201

CLOCK ( CK505)

M MODE

69 16 PCLE CLKIOOM POH N

69 16 .PCLE CLKIOOMPCH P

69 16 _PCH CLKIOOM SATA N

69 16 PCH CLK100M SATA P

'ra752

're753 |'Re754 |'Re755 |'R2756

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

8

26 15 [T

Pl at f or m Reset Connecti ons
Unbuf f er ed

—_ LPC RESET L

=PP3V3 SO RSTBUF

PCH Reset

25 7 _=PP3V3 SO _SB PM

g

95

R2781 o
33
PLT RESET L i 2 LPCPLUS RESET L 643
[rere=rs VNV THE sreernE oD
5%
120w
e
o~ R2783
33
s 2 MC LRESET L o
s
120w
R2782 0,
0
1 /\/\/\/2 SDCARD PLT RST L o =
5%
120w
e
. R2788
0
AN AR RESET L ooy +
5%
120w
R2771 oy
0
LAAAZ PCA9S57D RESET L oD =
5% xoP
120w
e
s R2789
A XDPPCH PLTRST L
5%
120w
e
201
— =T20 RESET L ooy 3
Series Ris R3803
R2793
0
LAAA BT PLT BST L @ o
s
120w
Buf f ered e
s U2780
74LVC1G07
scro
4 PLT RST BUF L
TAKE_BASE-TRUE
1
R2780
2780 * 100K CPU RESET L
i 5% — 10 23
0. 108 oow = iesng
R e 2 , 201 VTT vol tage divider on CPU page
o201

Butt on

10K
5%
1/16W
XDP M- LF
R2796 2402
67 23 10 [TTTy—XDF DORESET L LANA 2 PM SYSRST L
e

R2727
PLAGE NEAR-U1800. GB1:5. 1mm 22
70 10 (IR Lo CRAWHEH 3 2 LPC aLK33M SV oo
s
120w
"
. R2726
L N TR R ™ ) ,\/2\2/\/2 LPC COLK33M LPCPLUS
oD © 4 7
550
20w
v
- R2729
PLACE_NEAR=UL800. GA5: 2. 54MM 5. 1nm 22
PCH_CLK33M PCl OUT 1 2 PCH_CLK33M POLILN [ETTy, 16 69
s
20w
v

201

.
RIT797
0

5%

1/16W

M- LF
2402

SI LK_PART=SYS RESET

STER=K75_M.B

 Em—
=

Cl ock (CK505) and Chi pset Support
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The circuit bel ow handl es CPU and VTT power during S0->S3->S0 transitions, as well
as isolating the CPU s SM DRAVMRST# output fromthe SO DI MV when necessary.
| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions deternines behavior of signals.
WHEN HI GH: CPU 1.5V renmains powered in S3, VIT follows SO rails, MEM RESET_L not isol ated.
D WHEN LOW CPU 1.5V follows SO rails, VIT ensures clean CKE transition, MEM RESET_L i sol ated.
P1V5CPU_EN = (I SOLATE_ CPU MEM L + PM SLP_S3_L) * PM SLP_S4 L
MEMVTT_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 41 17 PM SLP. L
CPUMEM_SO
'R2805
100K
ow
2201
< P1V5CPU _EN oD -
; _=PP3V3_S3_MEMRESET CPUMEM SO
CPUVEM_SO 805 Bl
R2801}  SSMENSTIEARE |1
100K —
%
1/ 2 “
201, 2[G7 st
P1V5CPU EN L
CF’UNEI\é_g(()) ols alo CF’%NEM_SO
SSNB’\B%EAPE = ~ VB N3 7 FEAPE
63 | Kh >l 56
= t—
C CPUMEM_SO - .~
R2890 5[G” Si7 R
23 19 [T | SOLATE CPU MEM L 2 ,\O,\ Ad SOATE GPU VEM L_R M@ 17 a1 62
5% CPUMEM_SO
1/ 20W L
Pt = 1']?(%(810
Eoé‘éow
2201
w1 _=PP5V_S3_MEMRESET ¢ MEWTT EN ooy«
CPUMEM SO
CPUVEM_SO CPUVEM_SO 10 (Bl
R2815! R2802t|  SSMENSTIHARE |1
100K 100K —
% %
1/ 28W 1/ 28W “
28, 201, 2[G" st
NMEMVTT _EN L
CPUMEM SO = CPUMEM SO
CPUNEI\]A_—SSO ? 00 '26 3£| 810
SSMBN37FEAPE SSMBNSTIEARE | ke o NENSTFEAPE
SOT563 S — i
Y M- X
x® 2[G™" st Z1S © G5
o] 3T o PLT RESET L ez
B ] T
e’ PP1V5_S3 VRESET
0.047UF = .
P @Bl [comenso
a0z 1
ssvens7FEAPE 2816 NeELS T
NMEMRESET | SOL_LS5V L w» SOT563 5ot 0.1F ——
= O 20W woT
= 2201 e
" =MEM RESET_L __ CPU MEM RESET L of T3 7e MVEM RESET_L [ 77 2 20
OD——="———="————"TyfKE BASE=TRUE q g
CPUMEM _S3
R2817
1 0 2
1/528W
1
Step |SEATE CPU MEML PLT_RESET_L PMSLP_S3_ L PMSLP_ S4 L CPY MEM RESET_L MEM _RES$ET_L MEMWTT_EN PlVSlTUﬁEN
SO o 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
S3
A 4 0 o 1 x o
5 o 1 1 0 (") 1
t o 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 PMMEMPVRGD, must wait for software to clear before deasserting | SCLATE CPUMEM L GPI O
NOTE: In the event of a S3->S5 transition | SOLATE_.CPU MEM L will still be asserted on next S5->S0
transition. Rails will power-up as if fromS3, but MEM RESET_L will not properly assert. Software
nmust deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_ MEM RESET_L.

1V5 SO "PGEOOD' for CPU
,=PP3V3_S5_CPU_VCCDDR
PM_MEM PWRGD pul | -up to CPU VTT rail is on CPU page
15 12 10 7 =PP1VS_S3_CPU_VCCDDR — PM MEM PVWRGD _rymy, 10 17 o7
1R2822
10K
How CRI TI CAL |6
R2820" 2201 b | @820
27."4K - DVB53DO0UV
7 SOT- 563
12 PM_MEM PWRGD L 2|6 |'<*
201, 1
3 CRI8TI28AL {
S
PLVS SO DIV 5@ DVB53DOUV 1
SOT- 563
4
NO_STUFF
R2821! C2820 1
33. 2K 1000PF ——
1/ 200 i%’z"
2"5/'1:2 201
MEMVTT C anp
Ensures CKE signals are held lowin S3
, _=PPVTT_SO_VTTCLAMP
75mA nax | oad @0. 75V
SomW max power
26 7 _=PP5V ESET CPUMEM SO
CPUMVEM_SO 928'50 (2l
R28511 SSMBN37FEAPE
sor563 | KA
100K —
%, E
1/ 2 I
201, 2™ st
VITCLAMP_EN
CPUMVEM SO
NO_STUFF
soveraTemm |12 C2851 ¢
sor563 | Kh 1000pE ——
3 = ggz
[y 201
5[G™ Siz
s o > =DDRVIT_EN

CPU Menpory S3 Support
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3328 2a7 &PPLVE S3_MVEM A
o ol lo| o o
— M|
2<|8|8(8|L( ||| @|T|B|d
VDD VDDQ
DDR3- 1333
FB
on a2 20 27 11 MEM A COT<0> @ | opr CA o T_TABLE
%0 20 20 27 26 MEMRESET L N3 | gegeT
R29001 A 2% 2 mMemaze HO 20
= ME 1% 320w 200
%6 a2 28 27 11 MEM A A<0> K4 | a9 poo| B4vem A D> 4,
oo 32 20 27 11 MEMA A<1> LB | ag 01| BVEM A DOas 4
C 68 32 28 27 11 MEMA A<2> L4 [ pp o] BvEM A DO2> 4
8 32 26 27 11 MEMA A<a> K3 | a3 o8| COMEM A DO3> 4
68 32 28 27 11 MEM A A<d> L9 [ aa NF/ D4 E4VEM A DO<B> 5y
8 32 26 27 11 MEMA A<5> L3 | a5 NF/ DQs|_E9VEM A DO<1> 5y
o8 32 28 27 11 MEMA A<6> M | pg NF/ DQs| D3 vEM A DO<6> 5y
68 32 28 27 11 MEM A A<7> M8 | a7 NF/ DQ7| EBL/EM A_DQ<0> 11
68 a2 28 27 11 MEMA A<g> N9 [ ag
68 32 28 27 11 MEM A A<O> M | a0 oas|_ 4 vem A po> 1
MEM A A<10> HB [—LEMA DCB Peor
68 32 28 27 11 o A10/ AP D4 vew o .
68 32 28 27 11 MEM A A<11> All DS [ DS
MEM A A<12> K8 | Ajo/Bor
68 32 28 27 11 o ont Toce] 8
68 32 28 27 11 MEM A A<13> A13 —_L
MEM A Acta> N8 [ Ay N TS | A8 e =
o8 32 28 27 11 MEM A BA<0> I3 [ pap Al "
68 a2 28 27 11 MEM A Ba<1> K9 [pag AL o
o8 32 28 27 11 MEM A BA<2> J4 | g2 ALl L
F2
—— NC
o5 32 26 27 11 MEM A OLK P<0>F8 | ok F1O\G
68 32 28 27 11 L/EMAgKN<g>@C CK* Nl [F2
HIO\
68 32 28 27 11 MEM A OkE<0S10 | ok Ss e
68 32 28 27 11 MEM A CS L<0> '-B:Cg» [
NLL o
6832 2827 11 MMA RAs L F4 | page
68 32 28 27 11 MEMA CAS L G“:CAS*
68 32 28 27 11 MEM A VE | "‘4:\,\9
VSS VSS
Qa|S[32(E|2|8|2IS(S (3| 8|2(8(3|3

Cs1

Al4/ A15 FOR 2G 4G MONO ONLY
I'S FOR 2G DDP RANK CONTROL

2 g8 27 2 =PP
3 SlalSl 2n(elD
22| 8(8|8(¢(<|2|5| =) 0|8|d 1C2912
0. 47UF
VDD VDDQ S W
CERM X5R 1
U2910
DDR3- 1333
o8 52 20 27 11 MEMA 0DT<0> @ | opr FBGA 1 TaBLE
%0 20 20 27 26 MEMRESET L N3 REgET*
R29101 A 2% 2 vemazatd | zg
= V1% 120w 201
Te 32282711 MEMAA0> K4 | a9 Do BAMEM A DO<B> 4,
68 32 28 27 11 MEM A A<1> L8 | a1 by CBVEM A DO<14> 4,
6o a2 28 2711 MEMA A<2> L4 | ap pe| SMEM A Doc1s> 4,
832 28 27 11 MEMA A<3> K3 | a3 pos|_ O nEm A Do<12>_ 5,
oo 3220 2711 MEMA Aca> L9 | ag NF/ Dt E4 vEM A Doxi0s o,
6 32 28 27 11 MEMA AS> L3 [ a5 NF/ DOB|_E9 VEM A DO<13> 1
68 a2 28 27 11 MEM A A<6> M [ ag NF/ DQS|_D3 MEM A DO<11>
68 a2 28 27 11 MEMA A<7>  MB [ a7 NF/ DO7|_EBMEM A Do<o> 4,
68 32 28 27 11 MEM A A<8> N9 | ag
60 a2 28 2711 MEMA A<o> M | ag pog_ & Mem A oS pets
68 32 28 27 11 MEM A A<10> H A10/ AP >
MEM A N<1>
8 32 28 27 11 MEM A A<11>  MB [ A1 DQB* |5 DOS 1
68 52 28 27 11 MEM A A<12> ﬁ Al2/ BC o o8
68 32 28 27 11 MEM A A<13> Al3 Dqsﬁ
MEM A A<14> N8 | a14 NE/ TGS |28 N L
s 32 28 27 11 MEM A BA<0> I3 | Bag Al e
68 a2 28 27 11 MEM A Ba<1> K9 [pag Mo
68 32 26 27 11 MEM A BA<2>  J4 | gao ALl
F2
= NC
o8 52 20 27 11 MEM A QLK P<02F8 | [ FI0\
68 32 28 27 11 MEM A OLK N<0>GBC CK* Ne| [ ¢
HLO
o6 52 26 27 11 MEM A OKE<0> G10 | o S5 &
68 32 28 27 11 MEM A CS 1<0> H3C cs* [
NI\
68 32 28 27 11 MEM A L F4|Rrast
o220z MMACAS L 4] cast
68 32 28 27 11 MEMA VE L HA ] wer
Vss VSS
2’3232&’?8333; B(8(&[3|2
=1 =] o|a

VDD VDDQ
z 0z U2920 -
DDR3- 1333
ooT- FBGA
o8 32 20 27 11 MEMA 0DT<0> @ | opr OM T_TABLE
%0 20 20 27 26 MEMRESET L N8 | pegeT
R29201 5 X\ 2 vema zeH9 | 7o
R
%6 a2 28 27 11 MEM A A<0> K4 | a9 D] B4 vEm A Dox1os 4,
68 32 28 27 11 MEM A A<1> L8 | a1 D01 B vEm A e
68 32 28 27 11 MEM A A<2> L4 | a2 b 3 vem A 25
68 32 28 27 11 MEMA A<3> K3 [ a3 o8| O WEM A Do<20> 1
68 32 28 27 11 MEM A A<4> L9 | pg NF/ DO |_E4 vEM A 22 4
68 32 28 27 11 MEM A A<5> L3 | a5 NF/ DO5|_E9 MEM A Do<16> 4
68 32 28 27 11 MEMA Ace> M@ [ ag NF/ DQ5| DB MEM A DO<18> 11
68 a2 28 27 11 MEMA A<7>  MB [ A7 NF/ DQ7|_EB VM A Do<21> 5y
65 52 26 27 11 MEMA A<8> N9 [ g
68 32 28 27 11 MEM A A<9> M | o Das| 4 vem A bos P2 4y
68 32 28 27 11 MEM A A<10> $ Al0/ AP D et A o
68 32 28 27 11 MEM A A<11> All 205 o) DS
MEM A A<12> K8 | a12/BCr
68 32 28 27 11 ] o 58
68 32 28 27 11 MEM A A<13> A13 DQS—-L
VEMA Ac1a> N8 | a1y N/ TDGs* |28 e L
o5 32 26 27 11 MEM A BA<o> I3 | Bag Al
8 32 28 27 11 MEM A BA<1> K9 [pag Mo
o8 32 28 27 11 MEM A BA<2>  J4 | gao ALl S
2 ne
o 32 20 27 11 MEM A QLK P<05F8 | ok F10\o
68 32 28 27 11 MEM A QLK N<0>GBC CK* Nl [H &
HLO
o5 32 26 27 11 MEM A CKE<0> GLO | kg 5 $
o8 22 20 27 11 MEMA CS 1<0> M cor N o
NL1\C
o2 2e2r 1 MMARAS L P4 RASH —
6 32 28 27 11 MEM A L S cas
68 32 28 27 11 MEMA VE | HA T e
VSS VSS
2’3232&’?8333; 2812|312

I

5 M
o o (=] (=]
i s 9l¥|sls| =30 1
b o Of uf w C2932
0. 47UF
20 200m ]S 05
0.47UF 5 0.47UF|, o VDD VDDQ v
e S b Sonron 1
E z -z U2930 E
B DDR3- 1333
FB
o0 a2 26 27 11 MEM A 0OT<0> @ | pr A v T _TABLE
%0 20 28 27 26 MEMRESET L NS { pegeT
R29301 z X% 2 vema zH9 | 70
= Mo 120w 20
To 3228 27 11 MEMA A<o> K4 | g boo| B4 VEM A DO28> 41 en
68 32 28 27 11 MEM A A<1> L8 | a1 001 S8 vem A 26> 11 o
68 32 28 27 11 MEM A A<2> L4 | a2 ooe| 3 vem A Lﬂ) e
63220 27 11 MEMA A3> K3 [ a3 os| P wem A o w
68 32 28 27 11 MEM A A<4> L9 | ag NF/ DOt | B4 vEm A 25> 11 o
s 3226 27 11 MM A A<s> L3 | a5 NF/ DQ5| B9 MEM A DO<24> 11 65
8 a2 20 27 11 MEMA A<6> M | ag NF/ DQB|_ DB MEM A DO<29> 11 65
65 32 28 27 11 MEMA A<7>  MB | a7 NF/ DQ7| EB VEM A DO<31> 11 65
65 32 28 27 11 MEMA Ag> N9 | ag
68 32 28 27 11 MEMA A<o> M | pg pas| 4 vem a P<ss 11 oo
H3
68 32 28 27 11 MEM A A<10> " Al0/ AP D4 ewi A e s u
68 32 28 27 11 MEM A A<11> All 205 ! DS
65 32 28 27 11 MEM A A<12> K8 | ao10/ Be+ o o8
68 32 28 27 11 MEM A A<13> M | a3 DQS|
MEM A A<14> N8 | a14 N/ ToGs* |28 e L
s 32 28 27 11 MEM A Ba<o> I3 | gag AL ¢
o8 32 28 27 11 MEM A Bac1> K9 | gag A\
6 32 28 27 11 MEM A BA<2>  J4 | pao ALL S
F2
NC
o8 32 28 27 11 MEM A K P<0:F8 | ok FLO\o
68 32 28 27 11 MEM A GLK N<o>®: CK* NC _ﬁ o
HLO
o5 32 28 27 11 MEM A CKE<0> GLO | kg | “Pne
ELVS
68 32 28 27 11 MEM A CS L<0> "B: cs* N\
NL1
282711 MMARAS L F4 | pase NC
8 3 SEEAEE— ()
68 32 28 27 11 MEM A L cast
68 32 28 27 11 MEM A VE L H4:V\B
VSS VSS
QR|S|2(E(R|B|2|2(S(3| 2(8|3|3|3

MASTER=K78 M.B

I SYNC

SYNC DATE=12/07/201d

TTILE

DDR3 DRAM CHANNEL

A (0-31)
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PROVTS S8 NEM VREFCA A
oofar 30 20 20 27 65 51 50 20 25 27 __PPOY75 S5 NEM VEFCA A
68 31 30 29 28 27 _PPOVES S3 MEM VREFCA A 68 31 30 29 28 27 P 5_S3_MEM VREFCA A
3029 25 27 o __PPOVTS S5 VENGVREFDO A 237%20 EPPIVG_S34MEM A _oPIVE 3 NVEM A
o ° of Tof o ° e e 2y’ ME o8 a1 30 20 28 27 o _EPOVIS S3 WEM EEFDD A rarer EPPIVE S3,MEM A o8 21 30 20 28 27 o __EFOWTS 53 NENVVREFDD A razer EPPIVE S3,MEM A
N o — M| o (=} (=} (=}
C300(j o 3 2|<|8[8|8|¢|<|2|s| =|T|H|u 1 .C3002 " P I Sleyfen] ; o ol [o] @ o o ol |e o
. 0, 47UF coio|* co1y: ] 3 2[B|BB|9|22)E) &|Y|u| 3012 R EEE N E R E R HE 1 3022 G030 | caoaqr 8 2| 2|3|8|8|e|x|S|e|2| E|o|a|d 1 3032
097 47 [ VDD VDDQ /55 o) 269% 0. 47UF — 0. 47UF
i : ‘ D%
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60 32 %0 20 11 032302011 MMB Ae> M | g NF/ DGl B MEM B DOa3> 4y 65 ) 53] Vo B3
o532 3 20 11 MEMB Ac7> M | a7 NF/ DQ7|_EB MEM B DO<32> 11 6 S BB v b DO o552 30 20 11 MEMB Ace> M | pg NF/ DQ6 M B DO54> 1 6 o552 30 20 11 MEMB Ac6> M | pg NF/ DQ6 MB DO<62> 11 60
MEM pQ7| E8vem B pocaos
o8 50 30 20 11 MEM B Act> O | pg o0 o2 30 20 11 NEMBAST2 S A7 NF/ e 632 3020 11 MEMB As7> M8 | a7 NF/ DQ7| EBVEM B DO<52> 11 a5 65 52 30 20 11 MEM B A<7> DB | a7 NF/ DQ7|_EB MEM B DO<56> 11 6
MEM B A<o> M | ag DQs|_ % MEM B OGS P<a> 11 65 oo 3z 20 20 1 B A<B2 a8 o 023020 10 MEMB Ace> N9 | og 3230 2010 MMB Ae> N9 | ag
£8 92 80 20 11 68 32 30 20 11 MEM B A<9> M | a9 DSl VEM B DCS P<5> 11 6g NG c NG [
o0 32 30 20 11 MEM B A<10> HB | aj0/ AP o 5 o8 32 30 20 11 MEM B A<o> A9 DQs|_ A WEM B DGS P<6> 11 65 o552 30 20 11 MEMB Aco> M | pg DQs| A vem B ocs P<r> 11 6
VEM B Ac11> B DQ5* [o— VEM B DOB e 11 60 60 32 30 20 11 MEMB ASIOR | ALO/ AP DQs* D4 MEM B DS N<S> 15 6 o8 52 30 20 11 MEM B A<10> M8 | a10/ AP o0 52 30 20 11 MEM B A<10> HB | Aj0/ AP o
68 32 30 29 11 All 50 20 11 MEMB A<11> M8 | a11 VB DQs* D4 vem B N<6> 11 g8 B DQS* (y—" MEM B DOS N<7> 11 68
MEM B Ac12> K8 oo 3z %0 20 66 32 30 29 11 MEM B A<11> ALL p—MEM B D08 Nee>. 68 3230 20 11 MEM B Aci1> M8 | aq
o8 32 30 20 11 A12/ BC* o TDas| B8 MM B A<12> K8 | a1o/ e K8
o6 32 30 20 11 MEM B A<13> M | a3 1 v — pm TDQs|_B8 o6 32 30 20 11 MEM B A<12> K8 | A10/ Bor oM T B8 68 32 30 20 11 MEM B A<12> AL2/ BC L
MEM B A<14> N8 [ A1g NF/ TDQS* | A8 ¢ = o0 92 30 20 11 MEMLBASLIZ o 3 ALS 28 1 60 a2 30 20 11 MM B A<13> N | oj3 EQS—_I 60 3230 20 11 MEMB A<13> N4 | og3 1
MEM B _A<14> Ala NF/ TDQS* | 22 N = EM B A<14> N8 | a14 NF/ TDQS* A8 N MEM B A<14> N8 | a14 NF/ TDQS* _AB NC =
Al
o8 32 50 20 11 MEM B BA<0> I3 | Bag | AL 33 | gao AL
o 32 50 20 11 MEM B BA<1> K9 | gay | A4 o0 52 30 20 11 MEMB BASOR BA(T < g N o0 32 30 20 11 MEM B BA<o> I3 | gag AL e 68 3230 20 11 MEM B BA<O> I3 | gag AL e
o8 52 30 20 1o NEM B Basz> 4 | pa2 ALL 6832 30 20 11 MEMB BAsl> = | T2 BAl " 60 a2 30 20 11 MEM B BAa<1> K9 fpag LA ¢ 0 52 30 20 11 MEM B BA<1> K9 | ga1 LA N
F2 o0 0z %0 20 11 NEM B BASE2 ) BA2 5 © o0 52 30 20 11 MEM B BA<o> 34 | ppp [ AL\ 6 5230 20 11 MEM B BA<o>  I4 | pap [ ALl
F10 = NC 2 3
o8 52 30 20 11 MEM B CLK P<03F8 | o | P10 2 F10 L= NC =
68 32 30 20 11 MEM B Ol K N<053B ckx NG| H2 o o8 97 90 Z0 11 NEMBQKP@); oK NC H2NC 66 52 30 20 11 MEM B CLK P<05F8 | ok | F10\c 60 32 30 20 11 MEM B QLK P<0>F8 | o | F10nc
w_cem Fiope 68 32 50 20 11 MEM B LK N<0>B k¢ 2 NG M B ok 0B | G ne| [F2 o o 0 20 12 NEM B LK 10D | e ne| [
o8 32 30 20 11 MEM B CKE<0> G10 | ke 38 Glo | H0\c = 9 IO g HLO
e N e S A 138 ¢ 00 32 50 75 11 MEM B CKE<02 GL0 | g 58 \C 00 32 20 7 11 MEM B CKE<02 G10 | g 58 \C
68 32 50 20 11 MEM B CS L<0> M3 cor LN Ne Vw8 cs Leos M8 | cor T 2 Ne o e Ne
4 [ o 32 30 20 11 MEMB &5 Lel> N1 o8 32 30 20 11 MEM B CS L<0> M8 | csv NC 68 3230 20 11 MEM B CS L<0> PB4 cox — NC
63323020 11 MEMB RAS L 724 RAS* I VB . F4 —"NC NLT o Fa N1
MEMB cas LA o0 52 30 2o 1 523020 11 MMB RAS L F4 | Ragr — 68 52 30 20 11 MEMB RAS L RAS*
@0z MMB OIS L G cast Y P emp s L Fhg e
oz MEMBVEL HAver Vv —TC w0320z u MEMB OAS L G4 cas o 5230 20 1 MEMB cas L GAd cas
MEM B VE L EX o7 o7
B oo =m0 a2 020 MEMBVEL MLy w2020 MEMBVEL v
vss vss
VSS VSS vss VssH vss VssH
|| (2] olo|o|o [v] o |o|o
oo (2] o|o|o|o [v] (o] [=] [=]
1512 o[ YBSIRIEIRBIEIZIEE] B|BB5|E MR R EREERE B RERE wla|s|y(o(z|e(ale(s|s(g] =[2|2[g]g
1 :
Al4/ Al5 FOR 2G 4G MONO ONLY
CS1l |'S FOR 2G DDP RANK CONTROL
m SN MRSTER K75 ML SR DATE 121 07/ 201
TCE —
d} Appl e I nc. o
® 3.13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P Rl ETARY PROPERTY OF APPLE COVPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE 32 OF 109
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
IV ALL RI GHTS RESERVED 30 O: 75
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NOTE: Must not enable nore than two SO DI MM nargi ni ng
buffers at once or VRef source nmay be overl oaded.
7 _=PP3V3_S3 VREFMRGN
VREFMRGN
oM T
- R3303
=PPVTT_S3 DDR BUF
R3318 =7 PLACE_NEAR=U2900. E1: 2. 54mm
: 10m max | oad
3 2 PP3V3 S3 VREFMRGN DAC o
f VVV WAL NE W OTH-0. 3
NONE M N_NEGK_W DTH=0. 2 mm VREFMRGN VREFMRGN
NONE VOLTAGE=3. 3V
o C3300 * ' Cc3301 VREFMRGN VREFVRG: PPOVZS S3 MEM VREFDO A 9 27 28 29 30 68
2. 20F —— 0.1UF ORI TI CAL C3303 * VREFVRGN M N_LINE_WDTH-0. 3 nm
20% - 10% Bl u3302 M N_NECK_W DTH=0. 2 mm
XV . VREFMRGN R p— el VAXa253 R3304 VL Thce 75V
D w SN
J us3oo xsR CERM 2 VREFMRGN_DQ SCDI MVA_BUF
oz01
VbD 19 PLACE_NEAR=U2900. J8: 1mm
44 [[)—=L2C VREFDACS SO SCL e  VOUTAlL VREFMRGN_SCOI MVA DQ w2ow
< 201
44y =1 2C VREFDACS SDA SDA & VOUTBE _xNC
8
A0 3 vourg: VREFMRGN_SCDI MVB_CA
Addr =0x98( WR) / 0x99( RD) a1 Vi s VREF MEMVREG FBVREE
D NOTE: MEMVREG and FRAVEBUF share ® VREFMRGN
a DAC output, cannot enabl e - VREFMRGN R3309
both at the sane time! R3301 200 PLACE_NEAR=32900. 126: 2. 54mm
100K
— 201 PPOV75_S3 NMEM VREFCA A 27 28 29 30 68
o VREFMRGN MN_LINE W OTHRO. 3
N_NEGCW DTH-0. 2
T 1 RE310 Vet o
R3319 - 133
SHORT VREE CA SCDI M BUE
2 PP3V3 S3 VREFMRGN CTRL
VVV WM N_LINE_W OTH-0. 3 mm 1% PLACE_NEAR=R3309, 2: 1mm
N M NNEGK_ W DTHEO. 2 mm 1120w
NONE VOLTAGE=3. 3V CRI TI CAL M
N VREFMRGN 201
402 o VREFMRGN
C3302 * hal
0.1UF —— vcc
0% —T—
s, u3301
201 PCA9557
N
(@ POLE o
A0 P17 VREFMRGN DQ_SCDI MVA_EN
VREFMRGN
C Addr =0x30( WR) / 0x31( RD) AL P22 1
s|a2 pal 10 VREFMRGN_CA_SODI MVA_EN R3307
100K
PAl 1 NC o
psf 12 VREENRGN VEW/REG EN P
44 [TIy—=12C POAGSSTD SaL iscL P63 VREFMRGN_FRAVEBUF_EN 2%
44 QBT =1 2C PCA9S57D SDA 21SDA P72 % NC
THRM RESET*[ =
PAD GND
25 [Ty PCA9SSTD RESET L
RST* on *platformreset’ so that system
wat chdog wi || di sabl e margi 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
VREFMRGN
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON R
C3305 Vrer
11650004 2 RES, MIL FI LM 0, 5% 0402, SM LF R3303 VREFMRGN_NOT % e & u3304 VREFMRGN
o 2 1 MAX4253
1650004 : e — rosos — s NG RI3L4
B A R o
. v o “:igw PLACE_NEAR=R7315, 2: 1mm
T 201
Page Not es
VREF VREFVRGN _FRANVEBUF _BUF
Power aliases required by this page 'R3313 VREFVRG:
- =PP3V3_S3_VREFMRGN 100K B304
- =PPVTT_S3_DDR_BUF 120 2 MAX4253
w =
Signal aliases required by this page ? unused buffer
- =1 2C_VREFDACS_SCL -
- =1 2C_VREFDACS_SDA
- =12C_PCA9557D_SCL
- =12C_PCA9557D_SDA
BOM opti ons provided by this page: VREFVRGN
VREFMRGN - Stuffs VREF Margining ‘R3315
Greuitry 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng o
Greuitry Lo
M\ SYNC_MASTER=K78_M.B SYNC_DATE=01/ 10/ 201
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) —— — —
FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
DAC Channel : A B C C D D /A e e
PCA9557D Pi n: 1 2 3 4 5 6 051- 8870
Appl e Inc. o=
Noni nal val ue 0.75V (DAC: Ox3A) 1.5V (DAC Ox3A) 1.267V (DAC. 0x8B) ® 3.13.0
Mar gi ned target: 0.300V - 1.200V (+/ - 450mV) 1.998V - 1.002V (+/ - 498nV) 1.056V - 1.442V (+/ - 180nV) NOTI CE OF PROPRI ETARY PROPERTY:
THE_| NEORVATI ON_CONTAI NED HEREI N | S THE
DAC range: 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 1.501V (0x00 - 0x74) 0. 000V - 3.300V (0x00 - OxFF) $HE s@ég&pAmEgngTprpkafguw%ER I NC.
VRef current: +3.4MA - -3.4mA (- = sourced) +33UA - -33UA (- = sourced) +6. 0MA - -5.0mA (- = sourced) |: ISTN?B'V:;LN THS ggc‘é’\c’gfl 'TN CONFI DENCE 33 OF 109
DAC step size: 7.69nV / step @ output 8.59nV / step @ output 1.51nV / step @ output ':i/ /"f[ ;?GﬂE@ELSS;\/:LDBU SHIT IN VHOLE OR PART 31 OF 75
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220 2 1 PPV _S3_NEM A

a2 20 22 7 =PPLVS g

1+ C3408 + C3400
-2 2U 2. 2UF
To &% 2 el
402-LF 402-LF
D 1gage | LERR

2 CAPS ALONG PACKAGE EDGE

1

|
l
N

ww o =RPIVE_S3_NEM B
1 C3428 3402
— 2. 2UF 2. 2U
-1 20% 20%
5 6.3V & 3V
402-LF %gMLF

B 2 CAPS ALONG PACKAGE EDGE

2 CAPS ALONG PACKAGE

JEDEC recommends 30 Ghmtermto VIT for

EDGE

CS, CKE, ODT and 36 Chm for

,=PPOV75_S0_MEM VTIT A

BA, A, RAS, CAS, \E

o0 20 27 11 [TRy—MEM A_CKE<Q RP3401 36 4 AN
o8 28 27 11 [Ty MEM A A<10> RP32UZ 36 » AAAAL SUAIT32W 4X0201 1 C3480
o0 20 27 1 [Ty MEM A_A<7 RP3406 36 » 7 50W/32W 4X0201 0. 47UF
o0 20 27 11 [T MEM A BA<Q RP3AU3 36 1 \\\ s 5973w a%001 S "
6 20 27 11 [Ty MEM A VE L RP340Z2 36 1 m 8 B9/ 32W  4X0201 goE?M X5R- 1
RP3401 591/ 32W  4X0201
MEM A_ODT<0> 36 2 7
o E /\/\/\/ 5%I1/32W 4X0201 r
1 1
e 20 27 1 (O MEMLA_ASS RPator— 38 2AAA - I GoBe 183447%§
o8 20 27 11 [Ty MEM A A<6> RP340/7 36 3 AN 6 5%1732W  4x0201 %9'/% %9'/%
RP34U6 5O/ 32W 4X0201 2 " 2 "
o6 25 27 11 [[y—MEM_A_A<1 36 1 AANE et SERM X5R- 1 SERM XSR- 1
o6 25 27 11 [Ty MEM A_A<1] RP3406 36 AAANS 1 C3484 |1 C3485
2 CAPS ALONG PACKAGE EDGE o028 27 11 NEM A _CS_I RP32UZ 36 s 6 DUAT32W %0201 0. 47UF 0. 47UF
[mios LA (s AVAVAY; o 20% 20%
o> MEM A A<a RP3404 36 s 6 5UW/32W ax0201 v Y
68 28 27 11 LA AN 2 CERM XS5R-1 |2 CERM X5R-1
o8 28 27 11 VEM A BA<1 RP3403 36 4 5 59%1/ 32W 4X0201 361 Sor
o 28 27 11 e NEM A _A<12 RP3Z04 36 1 \\\ 5 Sar2w oozt
e % MM A Acla RP3407 36 m T SYATIIW 00T
o8 28 27 11 [Ty NVEM A BA<2> RS A02 86 4 \Ap, 5 oroew axoz0l 1 C3486 |1 C3487
MEM A_A<O RP3403™ 36 3 6 BSUAT32W ax0201 0. 47UF 0. 47UF
A % o AAAY 3 20% 26%
o 28 27 11 MVEM A A<14 RP3407 36 1 g U/ 32W 4X0201 S 4V S &
o LA NNV ETIEW 00T SERM X5R- 1 CERM X5R- 1
1 C3488
o8 28 27 11 [TR—MEMLA_A<8 RP3407 36 AN 00.%47UF
MEM A A<E RP3404 36 » 7 SOR/32W 4X0201 39
oo 28 27 11 [T =P NV 2 CERM X5R-1
o 28 27 11 MEM A_A<2 RP3202 36 4 5  OUWIISZW ax0201 201
o0 28 27 11 D M A cas 1 RP34UT 36 2 /A o STaT3eW axoz01
I, EE N RP340T 36 1 .V.V\VySwarszw axoz01
o 28 27 11 MEM A A<9> RP3406 36 5 VAo Sareew axozol 1 C3489
E - I\/\/\/ 5%I1732W 4X0201 0. 47UF
20%
2 4V
%?M X5R-1
, =PPOV75_SO_MEM VIT B
o8 30 20 11 [TRy—MEM B_CKE<OQ RP3413 36 1 AANZE 1 C3481
o0 30 20 11 (TR MEM B_A<8> RP3410 36 1 AAALE 59T 32W4X0201 Q,,47UF
o8 %0 25 1 [Ty MEM B BA<2> RP3409 36 1 AN 8 GO/ 32W 4X0201 2 B ema
8 30 29 11 MEM B A<1 RPS411 36 4 5 5%1/ 32W  4X0201 301
[aag - NV 591/ 32W  4X0201
1
68 30 29 11 [TR)—MEM B_A<10 RP3409 36 s AN 6 8:3447'%9
o0 30 20 11 [T MEM B A<13 RP3410 " 36 s AAARE 597 32W 4X0201 305
68 30 20 11 VEM B_BA<O> RP34U8 36 4 5 S%I732W ~4X0201 2 CERM X5R- 1
o 30 20 11 D B cas L RP34T3 36 5 W\,  59arszw axoz01 201
o0 20,29 11 % MEM B_A<7 RP3ATT 36 5 V.V —swarszw axoso1
6 2 20 11 [ MEM B _RAS L RPS4135 36 4% 5 S0/ 32W 4X0201 ¢
68 30 20 11 MVEM B_A<9 Kol 36 SAAAA s 020l 1C3461 |+ C3462
une LB RP3409 36 4 5 SIATIIW 40201 0. 47UF 0. 47UF
o0 30 29 11 (Cy— MEM B_VE_| AN, 00 050
o6 20 20 1 [Ty MEM B_A<O RP34U8 36 » 7 YA/ 32W 4X0201 S 4V S &
o 20 20 1 VEM B A<z RP3408 36 s NN\~ —svarsow ax0501 SHRM X5R-1 GERM X5R- 1
o8 30 20 11 MEM B CS | RP340Y 36 5 V7 STarsew axozet
o8 30 20 11 % VEM B A<6. RP3410 36 4 ’\//VV\/\/\/ 5 506/ 32W  4X0201
o8 30 20 1 [TR>— MEM B_A<12 RP3414 36 AN SYALTS2W4X0201 1 C3463 |1 C3464
1B RP32U8 36 1 5 5UA/32W 4x0201 0. 47UF 0. 47UF
00 30 20 11 (TITy—MEM B_BA<1 ANA » »
o8 30 20 11 MVEM B A<14 RP3410 36 » 7 50/ 32W 4X0201 S 2y S 2y
m b NNV ST IIW AX0301 SERM X5R- 1 SERM X5R- 1
RP3414 35 ,
o MEM B A<? 7
:: zz : : MEM B A<d RP3414 35 1 NV s 597 32W  4X0201 1 C3465
68 30 29 11 MEM B_ODT<0> RP3AI3 36 2\ 7 SIsewW 001 Qs TUF
o A%Y% 5%/ 32W 4X0201 2 &rvxsR 1
201
68 30 29 11 [T>—MEM B_A<E RP3414 36 3,\/\/\/6
VEM B A<11 RP341T 36 1 8 59%17 32W 4X0201
o8 30 29 1 [T LB AN, ot
a8 1 oner
MEM CLOCK TERM NATI ON 2 Wopers |2 dmaoer
. . 201 201
Pl ace RC end termnation after |ast DRAM
Pl ace Source Cterm at neckdown at first DRAM =
R3468 C3469
68 28 27 11 MEM A CLK N<O> 1 2 wema TERM R N
N ar _|n |7
3468 " Ot F
3.3PF 201 S
3%; 6.3v
gOETM 2 R334669
68 28 27 11 MEM A CLK P<0> . 1 /\/v\/Q
1/520/00W
2’\61:1 SYNC MASTER=K78 M._B SYNC DATE=12/ 16/ 2010
I'P!!& ymia
R3478 3479 DDR3 DRAM Channel B (32-63)
68 30 20 11 MEM B CLK N<O> 1 2veme o M' |N7 --w ey
156w 0. 1UF Appl e Inc. it
C3478|: v Jo% o 1
3. 3PF 201 S 3.13.0
3% B R3479 6.3v NOTI CE OF PROPRI ETARY PROPERTY:
%TM 30 THE | NFORMATI ON CONTAI NED HEREI N | S THE
MEM B CLK P<0> 1 2 P RI ETARY PROPERTY_OF APPLE COVPUTER, | NC.
68 30 20 11 . AVAVAY; < THE POSESSCR AGREES TO THE FOLLOW NG
5% = | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 34 OF 109
20w 11 NOT TO REPRODUCE OR OOPY | T
201 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 32 O 75
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7 _=PP3V3_S3_CARDREADER

BYPASS=U3500. 1: 16: 5 nm

SDCARD _| OVDD

CRI Tl CAL

L3500
0. 22UH
0805-1

+ C3503
0. 1UF
10%
6.3V

X5R

201

BYPASS=!

SDCARD _PLLVDD

U3500. 8: HBRASS=U3500. 8: 5 nm

—— 0. 1UF

R3505 is for rail

di schar ge.

GL822 may cycle PMOS to

T = recover fromcard error. Off duration is 100nms and card
v 8500, 3: 5: 5 vol tage nust be less than 0.5V for at |east 1ms per spec.
ASS= mm
RDREADER _AVDD . . ) ,
M NREGW DTH-G. 200 Keep this net short! s PP3V3 SW SD PWR
VOLTAGES3. 3V M N_LT NE_W DTF=0. 30 MV
C3514 1 t C3504 M N_NECK_W DTH=0. 20 M
4. 7UF 0. 1UF 'R3505 VOUTAGESS 3V o CRITI CAL
% Y C3507 1 t C3505 K - J3500
et sor . ; s Max Current = 800 mA SD- CARD- K16
6.3 ://onw F-RT-TH
201 2 201
= Nl R3529 R3531 O |VsS
D K Rl D K D K
s o g S = - S\ 22 s Vet o | K
8 3 & s SD_CMD o|ow
a po| 13 SD D R<0> R3528 1 20 ¢ SD D<0 DATO
3 LJS500 14 R3527 o617 10w\ fios T O
69 24 USB SDCARD P DP D1 SD D R<1> 1M/\/20 s SD D<1 o |paT1
CEO—= T fisz T
69 20¢@yUSB_SDCARD N 2 pm G822 D2| 9 SD D R<2> R3526 1 20 s SD_D<2 o | a2
T T ficz W IF
NO_STUFF, PN D3| 10 SD D R<3> R3525 LAAAZL s SD D<3 o | corbats
R3507 GL137 RREF 4 |rrer Da[ 18 SD D Rea> TPV VYT T Resaa sz n 20 . SD D<4 {0 | para
10K ST TN 7 T
19 SD D R<5> R3523 SD _D<5. 1
e CRITICAL ool 22 SV ——— B o |oaTs
M D6 SD D R<6> LAAAZL s SD D<6 o | paTe
201 ST 10 o T
2 D7| 21 SD D R<7> R3521, 20 SD_D<7: 1 DAT7
@137 GPl oo 22 |1 o e AVAVAY o o 3504 i O
1Py O | CARD_DETECT_SW
GL137 GPIOL 6 P o1 . SD LK 12 sb akRr R35201 sp ak it 2 ! 4 5 | cARD_DETECT GND
.| R3506" GPI 2 SD_wp| 24 33NH o402 s SD W 4 5 |WRI TE_PROTECT_sw
R 715 L R3510" (ro SDOVLLL soawr RSISLAAA 20 16 | veo
1% I P ST TN T
S0 1200 10K RSTZ* (PO op cpz| 23 «| sblcp =
11200 o6 =
(s 205,[ vaow TEST P e NSl 25 e NO STURF o sreed ool Lo e o |SHD_PIN
201
2 201, THRM_PAD c3515 * B ril 528 52y NO_STUEF 47O [SHLD-PIN
PDMOD:  POAER DOAN MODES o 10PF —— —— 10PF ——10PF | —= 10pF &7 O [SHLD_PIN
O L = ~ 2 MNOLSTER 55, o B P 20 |SHLD_PIN
NC = DI SABLE ( DEFAULT) = BV, e3520 |2 =0, 2 v 2 8 | o sree S
10K LOW = POAER SAVI NG MODE ENABLE = 1 pognge | S ok | o @ | st & 1 L
10K HI GH = REMOTE WAKE UP ENABLE - 2 2 NO_STURH NO_STURHA 0 NO_STURA
P &30 &30 85367 516- 0237
= 10PF —— 10PF —— mie 10PF ——
5% 55 55
50V 50V o 2 42 50V
e e e
“or “or “or
@500 D] =
SSMBN37FEAPE
SOT563 KR
>
R3590 s|GT ST
2 10 [Ty~ SDCONN STATE RST L2 A AL_SDCONN STATE RST R SDCARD PLT RST
5%
vaow  R3500"
VF
201 10K Q@500 |2
5%
SSMBN37FEAPE
1/2%»/ SOT563 '4-
201, —
0
= 2[G™ Sy
25 [Ty SDCARD PLT RST L £

MASTER=( MASTER)

I SYNC

SYNC _DATE=( MASTER)

TTILE

Secur eDi gi t al

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

I NC.

Card Reader

051- 8870

3.13.0
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2

CRI Tl CAL
OM T_TABLE
E T2 D C P C3600 2 — — C3640 1]]2 PCl E T29 D2R P<0>
70 s [rm—Pd QR2D & Pele oy H L0 PCIE T29 R2D P<0> P14 |pERP 0 u3600 PETP 0| T14 10 POE T29 D2R C P<0> T I I o PR TR oD ° 70
PCIE T29 R2D C N<O> C3601 | L2 (o PAE T29 R2D N<0> P15 IPERN_O EAGLE_RI DGE- 192 PETN 0| T15 0 POIE T29 D2R C N<O> | _C3641 1|2 POE T20 DR N<O> oo
™0 D 0.IUF || (1FCCI;GA2) 0. 1UF | [10% 16V x5R cemaol D
C3602 2 C3642 1]]2 PClE T29 D2R P<1>
70 s Cmy—PCLE T29 RPD C P<1> 2 H 70 PCIE T29 R2D P<i> K14 |pErp 1 PETP 1| M4 1 POE T29 D2R C P<1> o 10 I I T Tov ek GRaoL oD -
K1 .
o PCIE T29 R2D C N<1> C3603 | L2 e 120 RO Nele S [PERN_1 w | PETN_1{ MIS 70 POIE T29 DPR C N<l> | C3643 1|2  POE T29 D2R N<l> o « o
uas e > < B e S !
E T2 D C P<2 C3604 2 g C3644 1|2 __POE T29 D2R P<2>
70 s LA 9l G P oI H 10 POE T29 R2D P<2> F14 |pERP 2 2 o £ | et 2| H14 1 PO E T29 D2R C P<2> T I I R R o e {oom © 7
F15 H15 :
D o8 PCIE T29 R2D C N2> C3605 | L2 L 120 RO Neze PERN_2 8 PETN.2 0 POE T29 D2R C Ne2> 1_C3645 1 ||2 POE T29 D2R N<2> oo ¢
ang > =
0. 1UF
w
E T2 D C P C3606 2 C3646 1]]2 PClE T29 D2R P<3>
7 s P 9_R2D C P<3> TOE H Lo POLE T29 R2D P<3> B15 |pere 3 o) pETP 3| D14 1 POE T29 D2R C P<3> o1 I I e oD °
o PO E T29 ROD C N<3> 3607 B s PCIE T29 R2D N<3> B14 |pERN 3 o PETN 3| D15 7 PCIE T29 D2R C N<3> | 3647 1|2 bCIE T29 D2R N<3> P
m 0. I0F | [™7 s — — 0. 1UF | [T0% 16v xsR CERaOL
NO STUFF '
=PP3V3 T29 RTR
1B 129 MONDCH R3610 INNA—— 12 M0 A14 |MONDCD WAKE* |\M2 T29 PCIE WAKE L R3651 1 ap 2 TeE
DEBUG For nonitoring current/vol tage 10K 5% 1/ 20w M 201
VON R3611 VON Al15
TP T29 MONDCL o l\/lé/\S/T\l/,; — T29 MONDCL MONDCL PERST* yC2 T29 RESET L am
iSE| 8 T29 RSENSE
TP _T29 MONOBSP 3615 112 T29 MONOBSP AL3 |MONOBSP FSEn
DEBUG For monitoring clock oI 1 1
TP _T29 MONCBSN C36160 o H 2 _T29 MONGESN B13 |vonoBSN ?%?(55
s 35 3 7 _=PP3V3 T20 RTR 3 iow
o 5402
RBI AS|_C7 T29_RBI AS
R3690'| |*R3691 Ji QR0 Rag92’
10.00UF 3.3K
. 3K . 3K
3 35% :2%3 2 §5§’ ORI TI CAL 1/2333 = |_T_| Not used in host node.
20w o 0201- MR 205, 4] @ POl E_RST_0* yRL TP T29 PCIE RESETO L
201, 5201 OM T_TABLE 120 LKREO L Py 3 PCI E_RST_1*[yL1 TP T29 PCIE RESET1 L
= . 56 QU= Q PCI E_CLKREQ 0* I 8| PaE RsT 2+[L2 TP T29 PCIE RESET2 L
(T29_SPI_NOSL) s|p U3690 o o (159 spl msO 533?<93 < % PCI E_RST_3* [, @ TP T29 PGIE RESET3 L
MP5160 5%
T3
C (T29 _SPIL_CK) °1C  2kxs-1.8V rzow 0 o © o To jlﬁg Eg 135 yany =PP3V3 T29 RTR 7 34 35 36
(129 SPI_CS 1) ids . M° 2201 22 T29_SPI_MSI W6 |EE DI %) & 1 = A T29 ToK <) °
12 T29 SPI_M SO P2 [eg po § " o 'R3698
! s TAG T29_T
T29ROM WP_L 3qwiL 729 SPL_CS L @ ee oo E = D9 JTAG T29_TDO oD ¢ ToK
T29ROM HOLD L 7~ HOLD L 72 T29_SPI_CLK N1 |EE CLK| REFCLK_100_| N_P|_A12 PCl E_CLK100M T29_P. Ty o 7 $Toow
~ - B12 PCI E_CLK100M T29 N M
VsS E@'E\)A 4+ _TP_T29 THERM DP B2 THERM DP " REFCLK_100_I N_| Yan EURG 2201 R%gegs
Use Bl GND ball for THERM DN
4 ° - XTAL_25_INLD11 70 SYSCLK CLK25M T29 R o L 2 SYSCLK CLK25M T29 25 70
E2 20! VN <
T29 TEST EN TEST_EN % g XTAL_25_OUT| Cl1 TP T29 XTAL250UT 1/12u/0,,w
1
> TMJ_CLK_out| U5 T29 TMJ CLK OQUT R3691E o
£ E TMJ_CLK_ | NL_ML T29 TMU CLK IN 5%
T29 TEST PO NT 3 Dl [TEST PWR_ I NO STUFF v 20w
R3699" e
10K
500
, —
7220 _DP T29SNKO M. P<3> T8 |ppSNKO_M._LANE_3P_| NO_HDM _TMDS_CLK P * zz‘l” =
SNKO AC Coupl i ng 7234 _DP_T20SNKO M. N<3>  UB IDPSNKO_M._LANE 3N_| NO_HDM _TMDS_CLK_N 2 =PP3V3 T29 RTR 7 sa 3 36
DP T29SNKO M. P<2>  T9 [DPSNKO_M._LANE 2P_I NO_HDM _TMDS_O P
DP T29SNKO M. C P<0> C3620 e DP T29SNKO M. P<0> 72 34 _M._| - 2P_I NO_| - O o =
0 D 0. 10 H To% Tev s 7220 _DP T29SNKO M. N<2> U9 |DPSNKO_M._LANE_2N_| NO_HDM _TMDS_O_N
. ¥5R CER01
72 o [TEy—DP T29SNKO M. C N<O> C3621 12 DP_T29SNKO M. N<O> 31 72 72 30 _DP_T29SNKO M. P<1> T10 |pDPSNKO_M._LANE_1P_| NO_HDM _TMDS_1_P E
0.10F 11320 asy, L 72 3a _DP_T29SNKO M. N<1> U10 |ppSNKO_M._LANE_1N_| NO_HDM _TMDS_1_N 3 DPSRCO_M._LANE_3P_OUTO_HDM _TMDS_2_P| T12 DP T29SRC M. CP<3> R3661 1 AN\ 25— 55— o1
= - ouT u12 DP _T29SRC M. CN<3> R3662 01 2 ¥
7 o [ry—DP T29SNKO M. C P<1> C3622 1 ||-= DP_T29SNKO M. P<1> 2 72 72 3a _DP_T29SNKO M. P<0> T11 IDpPSNKO_M._LANE OP_INO_HDM _TMDS 2 P |@ DPSRO0_M._LANE_3N_QUTO_HDM _TMDS 2 | 5 NN w01
0.10F 1 Ti%% cemitn 72 3 _DP_T29SNKO_M._N<O> UL |DPSNKO_M._LANE_ON_| NO_HDM _TMDS_2_N
DP T29SNKO M. C N<1> C3623 1|2 DP T29SNKO M. N<1>
= 0. 108 H 0% v e 72 31 _DP_T29SNKO_AUXCH P T7 |DPSNKO_AUX_CHP °
B . X5R- CERI201 72 3 _DP_T29SNKO AUXCH N U7 IDPSNKO_AUX_CHN g
DP T29SNKO M. C P<2> C3624 1]z DP T29SNKO M. P<2> i
0 D o 10 H To% 1oV s " COT—e DP_T29SNKO_HPD T4 |DPSNKO_HDM _I N_HOT_PLUG_DET _ §
. X5k Ceraao1
DPSRCO_M._LANE_OP_QUTO_HDM _TMDS_CLK_pP| N12 DP_T29SRC M. CP<0> R3663 1 2
IR DP_T29SNK( N<2 _M-_LANE_OP_QUTO_HDM _TMDS_CLK | NN,
7 o (D2 T29SNK0 M. C Nez> C362051UF H o 1oV SSNKO_M._Ne<Z> e R3630" 3 | DPSRCD_M._LANE ON OUTO_HDM _TMDS CLK N_RL2 DP T29SRC M. CN<0>  R3664 O01pnp2 zz"x -
. X5R- CERMO1 100K ] 0 B 0f M 0;
72 5 [Iy—DP_T29SNKO M. C P<3> C3626 1| DP T29SNKO M. P<3> s 72 11200
0.10F 1130 Aty 2015 100pF SRF > 40MHz
72 o [Ty DP T29SNKO M. C N<3> C3627 1] DP T29SNKO M. N<3> 3 72 DPSRCO_HOT_PLUG DET|_T6 DP_T29SRC HPD
0.10F 1138 catt, -
- DP_ATEST[ U5 T29 DP ATEST _
72 og@y—DP_T29SNKO_AUXCH C P C3628 1] DP_T29SNKO AUXCH P a4 72 g DP_RES| UL4 T29 DP RES
0.10F 3R ceatts L C3685 * + C3686
72 gy T29SNKO AUXCH C N C3629 1 H 2 DP_T29SNKO AUXCH N 34 72 > 100P5l;° (ng.%01UF
10% 16V 1 1 25V 10V
0. 1UF X5R. CERR01 Ei HOM_SCL I N BL T29 HDM SOL IN s Rgegi ?3)?(32 R 2 2 xR
TP_T29 HOM 5V QUT Ul [ipm _s5v IP/.) p HDM _SDA_INLA2__T29 HDM SDA IN 5 196 5%
- - - - 1/ 20w 1/ 20w
I M M
a6 35 a4 7 SPP3V3 T29 RTR &) HDM _OUT_HOT_PLUG DET| F3  T20 HDM QUT HPD ., 201, 201 L
'R3670 |['R3671 L L
K 10K —
§ o 1 PRTO_CI OT_p| A6 T29 RPD C P<0> o 72
irzow irzow PRTO_CI OT_N_B6 T29 R2D C N<O> 64 72
200 200 D>
il 2| PRTO_Cl oR_P| A4 T29 D2R P<0> am e 7
3 T29 HDM_SCL I N g E PRTO_Cl OR N__B4 T29 D2R N<O> am e 72
34 729 HDM _SDA I N a c00_LSEq H2 T29 LSEO<0> o o
M w0 129 OO PLUG EVENT a 00 Lsog KL T29 LSOE<0> SYNC MASTER=K78_M.B SYNC _DATE=01/ 10/ 201]]
o4 - -
34 T29 _HDM _OUT HPD L - 810 <m I'P!!g...Lt
PRT1_Cl OT_P} T29 R2D C P<1> m 64 72
PRT1_Cl OT_N_A10 T29 R2D C N<1> 64 72 T29 Host ( 1 Of ,,, T
. oD g
PRT1_Cl OR P| A8 T29_D2R P<1> 64 72 051-8870
<M Appl e I nc.
O|PRT1_ci OR N_B8 T29 D2R N<1> ame 7 o v 13 0
c o1 Lseq JL T29_LSEO<l> o o NOTI CE OF PROPRI ETARY PROPERTY: - .
Ccl o1 LSoE[ K2 T29 LSOE<1> o :
e @ BEH I SRR NS TE | o
Cl O PLUG EVENT|_HL T29 CI O PLUG EVENT g, THE POSESSOR AGREES TO THE FOLLOW NG
72 41 G} 12C T29 SCL Cl [c o MbC ) ) | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 36 OF 109
| 2C T29 SDA F1g 07ND| ° NOTE: Al'l unused LSCE/ EO pairs should be aliased Il NOT TO REPRODUCE OR COPY I T
72 1D = together. Qther signals okay to float (TP/NO). ':L;‘E’I;?Gﬂﬁsg;szDBL'SH'T'NMEO?Pm 34 OF 75
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35 7 _=PP1V0O5_T29 RTR

2100 mA (Single Port)

Current nunbers from Vendor

2250 mA (Dual
EDP: 3000 mA

Port)

slide (<REDACTED> power

nmeasure 1.ppt),

O‘\:AR'TT'thE =PP3V3 T29 RTR 7 s a0
iy 135 mA (Single-Port)
. H3 U3600 ( o] 152 mA (Dual - Port)
HS E RI - 192 vecsps(| o3 EDP: 2
. . . . . . s EAGL —FCBGDAGE ° c3744 1 c3743 ! c3745 ¢ 1 3746 tcazar |1 C3748 |1 C3749 00 M
C3700 C3705 C3706 Cc3707 C3708 C3709 1. OLF 1. OLF 1. OLF 1 oLF 1 OLF TOUE T0UE
10UF —— 1.0UF — 1.0UF — 1.0UF —— 1.0UF —— 1. 0UF H7 (2 OF 2) T " ao% —— " 200 —— 20% 20% 20% 20%
20% b 20% ™ 20% ™ 20% T 20% - 20% c5 6.3V 5 6.3V 5 6.3V 5 o 6.3V o 6.3V 2 6. 3V 2 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 X6R X6R X6R X6R 3 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
3 VCC3P3_Cl D5 . . .
VCCLPO €L
35 D6 = R3750 0-ohns are pl acehol ders for
’ 16 VCC NS PP3V3 T29 DP 1 0 2 wi th proper values after
C3701 1c3710 1c3711 1. c3712 13713 1c3714 J7 N10 M N-RECK-W DTHEO, 3 o0 20w
i L L 1 VOLTAGES3. 3V
Logf == == Lo BOF Dm0 conow Lo 38 vacses_oF | e crssl|  crszi  crsil o csol
6.3V , 5 63V 5 6.3V 5 6.3V 5 6.3V 5 6.3V J10 R1O 1. 0UF —— . 1. 0UF —— 1. 0UF
CERW KGR b b R b 2 —— 200 —— 200
0402 o201-MR o201-MR o201-MR o201-MR o201-MR o o T ~
o C10 N5 0201- MR 0201- MR 0201 MR 0201- R —=PP1V05 T29 RTR 735
C12 NG 2100 mA (Single Port)
D7 VDD1PO_DP RS 2250 mA (Dual Port)
o8 6 — R3720 EDP: 3000 mA
D10 PP1V05_T29_VDD_DP 1ARN 2
D12 | | veCc1PO_PE M NCRECSW DTeg. 2 s% 120w
F11 1 c3720 13721 1cg7ee VTR .
F12 —— 1.0UF —— 1.0UF —— 1.00F
20% — 200 p—
Gl1 oo o v
X5R. 2 X5R 2 X5R.
G12 0201- MR 0201- MR 0201- MR
Al A3
F5 A5
F6 A7
F7 A9
F8 All
F10 B3
[ BS
G5 B7
[ B9
G7 B11
[ ci4
GLO c15
L3 El4
LS vss E15
L6 Gl4
L7 VSSPE| Gl15
L8 H11
L10 H12
v GN\D i1
\%) Ji2
M5 J14
M J15
MB L11
MLO L12
ML1 L14
ML2 L15
N14
N3 N15
N7 R14
N11 R15
R3 -
VSSDP =
723! 'R3722 |'R3721 |'R3724 R
R3723 Ra7 R3; R3; Ri1 R3733!| |'R3732|'R3731|'R3730 |'R3734
D 5% % % 10K 10K 10K 10K 10K
1/ 20W 1/ 20w 1/ 20w 1/ 20w T13 50 5% 5% 5% 5%
_L u13 1/ 20W 1/ 20W 1/ 20W 1/ 20W 1/ 20W
2012 2201 2201 2201 M- M M M M
- 2012 2201 2201 2201 2201
T29 GPl 0<0> J2 |lePioo erlo 7| EL T29 GPl O<7>
T29 GPl O<4> N2 |epioa Pl o gl F2 T29 GPl O<8>
T29 GPI O<5> W2 lerios aPlo 9 & T29 GPI 0<9>
T29 GPI 0<6> D2 lerio6 Pl o 10] 12 129 GPI 0<10>
cPlo 11| T1 T29_GPl O<11>

now, replace
characterization.

MASTER=K78 M.B

I SYNC

SYNC DATE=01/10/2011]

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

T29 Host (2 of

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

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

I NC.

2)

051- 8870

3.13.0
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Page Not es s 840908
A . -30V
Power aliases required by this page: CRI Tl CAL ngz ::; +/3012v T29 18V BO OC§'JI:CAL Reg U I a.t O r
ISt (s et ) oo, Eam: Ly
. =PP3V3_T29_P3V3T29FET (3.3V FET | nput) PPV N SW T298ST S 8409DB IR‘;S(‘):)f :G:Aog?og 5V Vgs L3|§%5 A
- =PP3V3_T29_FET (3.3V FET Qutput) o PEPPR— B (max): 3. 6. 8UH 4.0
- =PP3V3_S0_T29PWRCTL Ch nput - o RO3§120 7 s PPVI N _SW T29BST . . . 1(YYY L2 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 ﬁﬁ?:hk&:vwvgﬁ 35 m
- =PP1V05_T29_FET (1.05V FET Qutput) . T29BST: Y valtage not specified here, C3890 * C3891 * RUE
i add property on anot her page. 10UF 10UF T29BST Snsi
Signal aliases required by this page: R3?7%E T29BST: Y 0% ) T29BST: Y CRI TI CAL
D - =T29_CLKREQ L ) 05t UF B R3891! xR R3889" , T29BST: Y
- =T29_RESET_L W 2 22 2001& N RSB o D3895
201, X8 S PONERDS - 123
- - - 1/ 20W N 5%
BOM options provided by this page: ) T29BST PWREN DIV L A, < RITI CAL‘—SW—’ J/Z?}V ] DFLS230L
T29BST: Y - Stuffs 18V boost circuitry. T29BST: Y ; <Rl T29BST: Y 201,
T29BST EN WLO 25 : 5
R3881* ENULO 13890 SNSi T29BST SNS2
150K LTa957  SNs2 S X\VB89S
1/ 20w T29BST | NTVCC 28 || NTVCC &N v
201, 2 54 2 PLACE_NEAR=C3895.1: 2 mm
1 T29BST V.
T29BST. EN_L . T29BST VC 30 |ve > 9 9BST_VSNS Pop——
T29BST: Y :
T29BST: Y 1 1
T298BST: ¥ o|s o8s R3893! % NC R3895
= C3892 ¢ 1 C3887 T29BST RT 33 |RT 3s 1 C3888 133K _
@805 10K L e 100 =PP15V T29 REG e
SSMBK15FV 4 1/ 250 = p—- 116w
50V y 2 . V = 1 . 1V j—
sovesure L | H 201, T29BST SS 22 |ss 2 oo <R4;>2 T29BST: Y T29BST: Y out 5
3 1 =
Je¥—s _ T20BST VC RC. rax a1 To0BST EBX C3895 Max Current 1. 0A
X . 34 : G5 0% =
o o 129 A KV EN ]TZQBST. Y T29BST: Y T29BST: Y] T20BST: Y SYNC NO STUFF T29BST: Yl . . Freq 300KHz
o = R3892 3893 R3894 1 C3894 1 C3889 R3896 1206 1206
73. 2K 41, 2K 15. 8K
1% 3300PF 1% 9;,33UF ,SaD Qo —— 100PF R T29BST: Y T29BST: Y T29BST: Y
120w 11200 1/ 16W
o 2 1oV s 2 &3 en T Tal<lalal~ 2 3%, i C3896 * C3898 t C3899
, 201 Jor 201, 403 MR R RIEIEIE 402 R;;?z 4. 7TUF 4, 7TUF —— 0. 001UF
<ro> <Rb> 0% 1006 —— 100
. ¢ G\ T29BST_SGnD - i 2| |2
WLQ(falling) = 1.22 * (RL + R2) / R2 M N-REGKCW BTHZ0. 35 1208 1208 402
S - VOLTAGE=0V
WLQ(rising) = WLQfalling) + (2uA * R1) D shorted to v
) ) WLO = 4.55V (falling), 4.95 (rising) sa i nsi de package Vout = 1.6V * (1 + Ra / Rb) 1
C Supervi sor & CLKREQ# | sol ati on o package, =
no XW necessar y.
7 _=PP3V3_SO_T29PWRCTL
=PP3V3 T29 RTR 734 35 T29BST: Y
5| D X
3800 ! o~ %SGN%E:K?WEAPE 1TZQBST' v
T -| CRITICAL R3807 > | Sorses R3888
- f— 100K K
Platform (PCle) Reset T N 530 — 9 230
X5R CEem 2 u3sono i zow w T i zow
s > =T29 RESET L 0201 SLHAAPO16V , 201 1S T Gz Max Vgs: 10V , 201
. ToFN PP1VO5_T29 67 T29BST_SHDN DI V )
R3803 SENSE| 2 = T29BST: Y
10K ’R3887‘ T29BST: Y
5% 3D
11200 Q3888
K —
Open-Drain GPI O 201 330 o | SSvens7REAPE
4 T29 RESET L 11200
10 [Ty 129 SW RESET L “ HWR 9 REs 0D * You —
DLY = 60 ms +/ - 20% 2
< EN =T29 CLKREQ L L S °
T2 KREQ L / F—' = <) 24 = DELAYED PWRGD
1o o129 QLKREQ 2 1OJT IN 7 T29 CLKREQ ISOL L 1 SMC < 25
_ . THRM MAKE_BASE=TRUE =
Pul | -up provided by SB page. D Lyt
o e
3.3V T29 Switch
u3810
; _=PP3V3 SO P3V3T29FET TPS22924 =PP3V3 T29 FET 7
csp
2 AL Max Current = 1.7A (850
e VN vouTl([ e
CRITI CAL U3810 & U3815/U3816
1 c2
3810 N aD Par t TPS22924C
3 Type Load Switch
R(on) 18 nChm Typ
50 nChm Max
= Max Qutput: 2A per IC
1. 05V T29 Switch
; _=PP1V05 SO P1VO5T29FET TPS22924 =PP1V05 T29 FET .
csp
2 AL Max Current = 3.4A (850
e |JVIN vouT( [
C3815 * CRI Tl CAL
1UF —— e |on
20— o
CERM
202 3
m = SYNC_MASTER=K78 M.B SYNC_DATE=01/ 10/ 2011
h& e
U3816 T29 Power Support
TPSZCSZPQZA D=7 g Nemie s
2 ~ 1- 887
Appl e Inc. 051-8870
B2 |JVIN A 61 o
CRITI CAL L 3.13.0
19 [Ty—129 PVR EN =3e\] w16, 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 COMPUTER, | NC.
3 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 38 OF 109
Il NOT TO REPRODUCE OR OOPY | 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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3

Al RPORT

3V S3 WLAN FET

MOSFET TPCP8102
CHANNEL P-TYPE

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

CRI TI CAL
R40Q52
0.020

0, Wy i ve wones

CRI TI CAL
Q1050
TPCP8102
[ 23VIK-SM |

M N_LI NE_W DTH=1 nm N_NECK_W DTH=0. 25 mm @D
M N RECK_W DTH0, 25 mm Ngblspvumc{::‘ £ - @
vames v pP3v3 WAN Fi 2PP3V3_WAN R~ zj =PP3V3_S3_WAN, .,
3 4
P o —9 1
Cc40211 1 C4020 = C40511 4051
0. 10F - L ToUF 0. 033U 19
ol T & C4050 BT 20w
CRI TLCAL 231 égg 0. 1UF 485 R4050 2201
J4001 S| P3VaWAN ss | 100K, PM WAN ENg o
3SD K99 . | AN
£ RT- SVL 1 PLACEMENT_NOTE=P| 4ce cl ose [to Q4050. igff“ 1/ 28W
? . PLACEVENT_NOTE=Ft ace cl 056 £ QIOS0. SR gTM 1
e WFEI_EVENT L oo
g 7 o 0. 1UF I SNS_AI RPORT P s
o= el .« PO E_AP R2D N 1]]2 : PCIE AP R2D C N _(rm s o I SNS_AI RPORT_ N 4o
P - 10% 1 [6.3v 201 XsR
7 .
ot - s e ac clone 16 33001
o} - CaS e
g 10 . 1+ PCLE AP R2D P 403 PCIE AP R2D C P (e o
o= - 0. 1UF 10%1 [6. 3V x6R201
12
ks PCIE_CLKI0OM AP N s 70
o2 - PCIE CLKIOOM AP P s 7o
14
ot -
ot -
o
C 17
oI PCl E_AP_D2R P
| PCl E_AP_D2R N @m
19
g 20
T PCIE VAKE L gy s o
51450335
USB BT N o 20 00
-— USE BT P . . v
. =PP3V3_S3_BT .,
Ji C40U§:2
3
5Bk
1 =PP3V3_S3_WAN, .,
PLAGE NEAR-34001. 18: 1. S
L DLY = 60 M5 +/- 20% c40531
0.1F L
CRI TI CAL 6,8¥ 2
) 201
R4053'| R4054! 02
SLGAAPO16V
o 23 1APC AP_RESET L e
1/ 23W 1/ 20W 2
28, oM, - AP PWVR EN e
P3V3W AN VMVON R40090
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 | SIS
v ;)1 J_ X21 W RELESS CONNECTOR
2 = 192/ g e =i
d} Appl e I nc. 5' 8870
1 ° 3.13.0
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY_ OF APPLE COWMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 40 OF 109
1l NOT TO REPRODUCE OR COPY I T
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SATA SSD

CRI TI CAL

J4501
SSD- K99

F- RT- SML

PLACEMENT_NOTE=PLACE C4501 CLOSE TO J4501

1 C4501
—L 0 TUF
S Wy
X5R- CERM
0201
PLACENEAR-34501. 1: 1. 51

TP_SSD_RSRVD

O D=TRUE

O D=TRUE

| e SATA HDD D2R C P

C4516 12

s PP3V3_SO0_HDD R

DL W BIEES: B8

CRI TI CAL

R4599

0. 003

E‘Y_\OA}

Vel =PP3V3_S0_HDD ,

4 3
ISNS HDD Py s v
ISNS HDD Ny ae e

SATA_HDD D2R P

o 16 &

O D=TRUE

-t SATA_HDD D2R C N

0. 01UF |l 10%10v xsRr 201
BLACE NEAR=14501. 3: 1. MM
13501 3: 1. swm

A5t 12

SATA_HDD D2R N

o 16 &

O D=TRUE

66

[coo]oooo0o0o][oooo00000000 |

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

PLACE_NEAR=J4501. 7: 1. 5MM

CA4A511 42

SATA_HDD R2D C N

@2 SATA HDD R2D N

- s s SATA HDD R2D P

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

C45101 2

SATA_HDD R2D C P

Yany UK

Yany RO

SMC HDD OOB_TEMP .,

R4510
SMC_HDD_COB_TENP,JCONN LAMAZ

1/;%w

R4511
¢« SMC_HDD TEMP_CTL LQONN AN

5%
1/ 20w
M

201

SMC _HDD TEMP_CTL .,

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

PLACE_NEAR=J4501. 8: 1. 5MM

SYNC _DATE=01/10/2011]

ISYNC MASTER=K78 M.B
TTILE

SATA CONNECTOR

d} Appl e I nc.
®

Ay e ez |
051-8870 | D
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
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USB Port Power Switch

Ri ght USB Port A

RiTICAl
oRITICAL
TPS2561DR L4605
SON FERR- 120- GHM 3A
C , _=PPSv s3 RTUSB 2lino our1] ® PPSV S3 RTUSB A ILIM . : :  PPSV S3 RTUSB A F
T 3fin1 out2| 8 3 N M NCREGCW DTH-0. 376, M NCREGCW DTH-0. 376,
Ry N Ry
2 OT—seETA L 10 {FauLT1* 1 L1M7 LsB i LM %431?;5 CRI TI CA
NCxSgFAuLT2" s oA se00
USB_PWR EN 4 lent o G 4890 FRETH,
62 40 6 = 90- CHM 100MA
oLP1lS 5
J—— veep SIEN2 THRM L ey 50
GN\D. 1 USB2_EXTA MUXED N 4 3
4690 1 1 4691 C4696 ) T Rzzlgoz(% 4695 1 - EEY
100F == — 0.1 —gl)%/?up. 35MOHM  R4601 bt - an 10UF — —_— raus2 LTL N 4%
' ' N 0 1/ 16W 200
et 2 2 1 g&\\;_ TANT S0 MECLE ety 74 USB2 EXTA MUXED P : Y Y 2 7aUsSB2 LT1 P 3 Dé
0402 0201 CASE- B2 SML vaow 402, 0402 4 o
2019 O
VBUS .
JGND
(R4600): 2. 3A max
D4600
= RCLAMPO502N
spizion
CRITICAL
We can add protection to 5V if we want, but |eaving NC for now
Pl ace L4605 at connector pin
USB/ SMC Debug Mux
7 _=PP3V42 G3H SMCUSBMUX
SMC_DEBUG YES
SMC_DEBUG_YES 1R4650
C4650 1t 10K
59
1/ 20w
V(
201
43 42 a1 6 [TR)—SMERX L vt
a2 e e O SETXL weso Y-
PI 3USB1022LE
uss ExTA P e
oD R AL
69 24@ USB_EXTA N
lsve_oeBuG ves
SEL| 10 USB_ DEBUGPRT EN L am @
GN\D SEL=0 Choose SMC
SEL=1 Choose USB
A SMC_DEBUG NO
SYNC WASTER-K21 M.B
RA4651
0
IAANZ Ext ernal USB Connectors
“";g‘w SMC_DEBUG_NO
M
RA4652
rassz. Appl e I nc.
A% S
s
v zow NOTI CE OF PROPRI ETARY PROPERTY:

=i g

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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CRI Tl CAL
47
AXK7§>T6327G
37
;6 _=PP3V42 G3H ONEW RE —O =PP3V3 SO AUDI O 67
41 6, SYS ONEW RE 1 00 2
a2 416 SMC BC ACOK 3 00 4
62 39 6 [T =USB PWR EN 5 00 6 USB EXTD N Ya: RN
C Agazms@_fNCLlD ; 00 8 USB EXTD P CBD 6 24 60
a4 s B =12C L1 O SDA 00 10
4 5 (TR =12C LI O SCL 11 00 12 USB_CAMERA N LB 5 18 69
13 00 14 USB_CAMERA P CBD 6 18 60
5 00 16
17 00 18 HDA SDOU Yan CEERD
44 s [T =12C M KEY SCL 19 00 20 HDA BIT CLK Yan LECRD
44 o CH =12C M KEY SDA 21 00 22
23 00 24 HDA _SDI NO oD 6 15 70
19 5 (> AUD | PHS SW TCH EN 25 00 26
16 6 GO —AUD | P_PERI PHERAL DET 27 1 5 o028 USB EXTD OC L o ¢ 2
1 6 qOM—AUD 12C INT L 29 | 5 5130 HDA RST L s s
(Ri ght Speaker Enabl e) 516 (OO} AUD GPIO 3 31 00 32 HDA SYNC (TN 6 16 70 =PP3V3R1V5 SO0 AUDI O 67
S ST DT
74 51 6 (OO} Lo o+35 4 PLACE_NEAR=J4700. 26: 1. 5nm PLACE_NEAR=J4700. 34: 1. 5nm
P esemsiTee s, e Il E %3417U'QO E %341U'2:0
1 38 f— —0.
———() — 10% —— 10%
0. 19';__ 2 %68\5 CERM 2 %68\;{ CERM
“or o2 2 51650862 0201 0201
0201
~ ISYNC MASTER=K21 M.B SYNC _DATE=11/09/ 2010
e

Left 1/O (LI O Connector
BrRTRG, 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 Og\N/PUTER,

ARY PROPERTY OF APPI
THE POSESSOR AGREES TO THE FOLL!
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8

4

70 43

70 43

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

a2 _PP3V3 S5 AVREF SMC

a2 7 _=PP3V3 S5 SMC

—— 0. 1UF —— 0. 1UF
—T— 20% —T— 20%
, 1ov , 1ov
CERM CERM
402 402

PLACE_NEAR=U4900. ML2: 3nm

PP3V3 S5 SMC AVCC

PLACE_NEAR=U4900. ML2: 3nm

1 C4906

M N_LINE_W DTH=0. 25 MV
M N_NECK_W DTH=0. 1 MM

/ T =
UZOW  VOLTAGE3. 3V 4920 *
0. 1UF —
20% —
iov ,
=

53 43 42 6 [TR) SMC RESET L
42 _SMC XTAL

a2 _SMC EXTAL

B

N
voe VCL AVREF

F10

XWA900
Y
2 53

PLACE_NEAR=U4900. L3: 4

NOTE: SMS Interrupt can be active high or Iow, renane net accordingly.
If SMB interrupt is not used, pull up to SMCrail.

u4900 s
sz SMC_PLO - DF2117RVPLP20HV PEOL > o SMCPM G EN oD =2
P SMC RSTGATE L - TLP- 145V PELL 12 g % NC
52 52 25 23 [TM)—ALL_SYS PVRGD - (1 OF 3 Pe2l 11 gy s NC
o2 [D—SPYRAD - OM T_TABLE peal 12 NG
- - peal K13 o SMC_ADAPTER _EN oo 7 2 2
17 PM _DSW PVRGD - P65| L:—X NG
QoT}—SNC_DELAYED PWRGD P66l 211 g SMC PROCHOT 3 3 L am
. PM PWRBTN L - me SMC BI L BUTTON L
22 17 0T} = P67 = <) +2
42 _SMC P20 - P70 ::': - zﬁ 2£ g 2
P71 - am
Prof 0 g SMC_ADC2 am
pral M1 o SMC_ADC3 am 2
_SMC P24 P74l N2 - MC_ADCA
a2 L S am «
p75| M3 - SMC_ADCS N +2
42 _SMC P26 P76l M3 - SMC_ADCE am 2
p77|t12 - SMC_ADC7 Yan RO
70 43 16 SCHY LPC AD<0> >— P8O|_AT - SMC SCl L feun JUED
16 5B LPC AD<1> o= o P81l B8 —x NC
70 43 16 5®W—“_03 P82 <7 - PM CLKRUN L oo 6 17 4
70 43 15 oCE) LPC AD<3> = P83 - LPC PWRDWN L Vani LRIEE]
16 5 [T LPC FRAME L - 8 P84l ¢ - SMC TX L [OOTy & %0 41 42 43
25 MC LRESET L - o8 P85l % g SMCRX L (TR © 0 41 42 42
0 25 LPC CLK33M SMC - o7 P86 gy (OC)  SMB MGMI CLK D
4 16 o(@)—LPC SERIRQ ——" 14
P90 - SMC_ONOFF L Y 6 42 4
38 SMC HDD TEMP_CTL - el Po1l & - SMC _BC ACOK Yany LGRS
38 @—SNC HDD OOB TENP - ad P92l 2 - SMC PME S4 WAKE L TR & 42 49
15— SVB_MGMI_DATA (0 mp—2 P93 & - PM SLP S3 L a7 26 52
a2 _SMC P43 - A poa| ™ - PM SLP S4 L ) 27 26 49 62
NCX—p——— | pos| & - PM SLP S5 L am 7
NCX— = Po6|_" - SMC_CLK32K am
a2 SMC GFX THROTTLE L - = po7| Pt e (OC)  SMVB 0_SO _DATA D
a9 @_SNC SYS KBDLED - =]
43 42 4139 6 SMC TX L -
43 42 41 30 6 [T)—SMC RX L -
“M
u4900 «
2 _SMC PAQ PU - PAO DF2117RVPLP20HV SMC_CASE_CPEN 2
16 SPI_DESCRI PTOR OVERRI DE L - PAL TLP- 145V I3 - SMC TCK TRy 6 42 4
25 17 (OOT}—PM SYSRST L - PA2 (2 OF 3) K2 - SMc TDI ame
30 USB DEBUGPRT EN L - PA3 OM T_TABLE o1 - SMC TDO oo ¢ 42 43
s2E—MEM EVENT_L (0) gy N2 |pag L e SMC MG M 2
o7 o@D WEL_EVENT L (OO gy PAS K5 - G3_PONERON L am 2
40 6 SYS ONEW RE PA6 s
—x
o2 42 (OOT}—SMC BATLOW L .= PA7 v - SMC LID s w0 42 49
LS
NCX—wgp————PBO —————@=—Xx NC
12 19 (OOT}—SMC RUNTI ME SO L PB1 W—.._XNC
NCX—up PB2 M SMC_PES a2
52 42 (OOT)—SMC_S4 WAKESRC EN PB3 “—-.—X_‘—NC
42 _SMC PB4 PB4 L X NC
X———————— P85 e
w SMC DP HPD L Nex—e PB6 e ®—XNC
—= - N7 = I NT a2
12 T)—SMC GEX_OVERTEMP L - PB7 P SV BSA DATA "
w0 (Om—SMC FAN 0 CTL - PCO K7 SMB BSA CLK s
42@_51\/\'3 FAN 1 CTL - PC1 K& (O SMB A S3 DATA D«
az SMC FAN 2 CTL P PC2 g SMB A S3 CLK aa
= bal Ll
w2 (OT}—SMC FAN 3 CTL - PC3 @@= (CC) SVB B SO DATA D
40 [TID—SMC_FAN 0 TACH - PCa L6 Sy (OC)  SVB B SO LK D+
2 [ry—SMC_FAN ; TACH - PCs = - SMC_PROCHOT o
<2 [I—SM2 FAN 2 TACH - Pcs F2 - SMC THRMIRI P o
2 [Ty SMC FAN 3 TACH - PC7 32 - R449310
a2 SMC_ADCB - PDO Jail S CPU PECI R IAAAZ CPU_PECI
a2 E_SMC ADC9 - PDL B3 - PVCCI O SO_SMC R 1/520/3W
a2 MC_ADCLO - PD2 2] Pl PM PECI PWRGD R v
o—S) - = 201
2 Cy—SMC ADCLL - PD3 RA911
+2 (y—SMC_ADC12 - PD4 5
2 D—SMC ADCL3 - PD5 IAAAZ =PPVCCI O SO_SMC
= [D—SMC ADCLA - PO wSow
12 (Ty—SMC ADCIS - PD7 e
R4912
1 ,\/g/\/z PM PECI _PWRGD
59
1720w
MF

10 19 67

BYPASS-UAS00. BT 5213 m
SMC VoL
C4907 1
o 0. 47UF
20%
Ea
CERM XSGR 1
L R4909"| ['R4901
ES - 10K 10K
NG—=x NC 2%§ i
1/ 20w 1/ 20w
201, 201
VoL Ot g SMC MDL ame @
Vo2 M e SMC_KBC MDE
-
LS g SMC_NM any BECI
ETRST* ) qgu SMC TRST L ams
NO STUFF
AVSS| L9 1, 1, 1,
R4902 R4998 R4903
10K 10K § 0
% 5% 5%
1/ 20w 1/ 20w 1/ 20w
M M M
4201 o201 4201
G\D_SMC_AVSS 42 a5 a6

SYNC _DATE=01/10/2011]

ISYNC MASTER=K78 M.B
TTILE

SMC

d} Appl e I nc.
®
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7

2 1

SMC Reset

a2 a1 7 _=PP3V3 S5 SMC

'Butt on”

Super vi sor

& AVREF Supply

7 _=PPVIN S5 SMCVREF

Deskt ops: 5V
Mobi l es: 3.42V

C5020 B

D a9 6 E_SNC TPAD RST L

49 42 41 o [Ty SMC ONOFE L
SMC MANUAL RST L

am T
'R5001
0
5%
1/ 10w
M- LF
, 603
SI LK_PART=SMC_RST

- o 'R5000
123 VIN %"QOK
u5010 1/ 20W
VREF- 3. 3V- VDET- 3. 0V 5201
oeN
SQMRL*  (1PUSND903048 RESET*[5° SMC RESET L O & 41 49 53
7
qvRer (e PP3V3 S5 AVREF SMC “
4 |DELAY REFOUT]_8 o M N-REGKW DTHEO. 1
VaThees 5V
aD B
N
C5025 * 1 C5026
10uF L 0. 01UF

PLACE_S| DE=BOTTOM

MR1* and MR2* nust both be |ow to cause manual
Used on nobiles to support SMC reset via keyboard.

Debug Power

SMC_ONOFF L

PLACEMENT_NOTE=Pl ace R5001 on BOTTOM si de

NOTE: Internal pull-ups are to VIN, not V+.

T

C R5016*

1/ 10w
M- LF

SI LK_PART=PWR_BTN

SMC Crystal

R5010
0

am T
'R5015
PLACE_SI DE=TCP

9

1/ 10w

M- LF
2 603

SI LK_PART=PWR_BTN

Crcuit

SMC XTAL R a

reset.

GND_SMC_AVSS

M NLTNE WDTH-0. 4~ mm
N_NECK_W DTH=0. 1 nm

VOLTAGE=0V

a1 a5 46

'But t ons"”

OO 6 41 42 40

a1

a1

a1

a1

as

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

a1

PLACE_NEAR=U1800. N14: 5. 1nm | 2

SMC FAN 2 CTL —__NC SMC FAN 2 CTL
" VAKE_BASE-TRUE
SMC FAN 2 TACH —__NC SMC FAN 2 TACH
= VAKE_BASE-TRUE
SMC FAN 3 CTL —_NC SMC FAN 3 CTL
" WAKE_BASE-TRUE
SMC_FAN 3 TACH —__NC SMC FAN 3 TACH
= WAKE_BASESTRUE
=CHGR ACOK —__SMC_BC ACOK
—TAKE BASESTRUE
=SMC_SMB | NT — SMSINT L
= TAKE_BASE-TRUE
SMC_ADCD —__SMC_CPU VSENSE
——TAKE BASE-TRUE
SMC_ADCL —__SMC_CPU I SENSE
——TAKE BASE-TRUE
SMC_ADC2 —__SMC DCI N VSENSE
——TAKE BASE-TRUE
SMC_ADC3 —__SMC DCIN | SENSE
——"TAKE BASE-TRUE
SMC_ADCA —_SMC_GEX_VSENSE
——TAKE BASESTRUE
SMC_ADCS —_SMC_GEX_I SENSE
——TAKE BASESTRUE
SMC_ADCB —_ SMC 1V5S3_| SENSE
= NMAKE_BASE=TRUE
SMC_ADC7 —__SMC_CPUVCCI O | SENSE
——TAKE BASE-TRUE
SMC_ADC8 —_ SMC LCDBKLT | SENSE
——TAKE BASE-TRUE
SMC_ADC9 —_ SMC W.AN | SENSE
——"TAKE BASE-TRUE
SMC_ADCL0 —__SMC_HDD | SENSE
——TAKE BASE-TRUE
SMC_ADCL1 —__SMC_PBUS VSENSE
= TAKE BASE-TRUE
SMC_ADC12 —__SMC_BMON | SENSE
—TAKE BASE-TRUE
SMC_ADC13 — TP _SMC ADCI3
_SMC ADCIS — "5 Adcis
= NMAKE_BASE=TRUE
SMC_P10 —_ TP SMC P10
= VAKE_BASESTRUE
SMc_P20 —__TP _SMC P20
= MAKE_BASE=TRUE
SMC P24 —__TP SMC P24
" VAKE_BASESTRUE
SMC P26 —__SMC_BMON MUX_SEL
= WAKE_BASE-TRUE
SMC P43 —_ TP SMC P43
= TAKE BASESTRUE
SMC_PF5 —__ TP _SMC PF5
= TAKE BASESTRUE
SMC_RSTGATE L —__TP_SMC RSTGATE L

MAKE_BASE=TRUE

R5012
2 SMC CLK32K

v D PM CLK32K SUSCLK R

=PP3V3 S4 SMC

gp Lo

:I'

'R5020

SMC DP_HPD L

5%
1/20W

201

7 a2

Cc5010

15PF 2201
e

1

5%

% Q6020

201 SSMBKISFY 2L

S0 VEM H-

C5011

15PF

1]]2 =

5%
25V
;‘;? & [T DP_A EXT HPD L

|||—
i
[0}
[
~

BATLOW

»=PP3V3_S5_ SMCBATLOW

R5040*
100K

5%

1/ 20W
201,

52 1 (TR SMC BATLOW L

CRI TI CAL

040

SSMBK15FV
SOD- VESM HF

sol ati on

=PP3V3_SUS_ SMC,

PM BATLOW L

STET Lo
e

R5041

2

I nt er nal

o

5% NOSTUFF

20K pul | -up on PM BATLOWL in PCH.

IS

SMC PME _S4 WAKE L
MAKE_BASE=TRUE

a1

a1

a1

a1

a1

SMC GFX OVERTEMP L

TO CPU

_SMC_PAO_PU

SMC FAN 1 CTL

SMC FAN 1 TACH

SMC_ADC14

SMC GFX THROTTLE L

PROCHOT Level Shifting to 3V3
w27 _=PP3V3 SO SMC
'R5061 'R5060
100K 10K
59 59
#ZDW #ZDW
, 201 , 201 TO sMc
SMC_PROCHOT 3 3 L o -
6
D 6060
— DVB53DOWV
|<_ SOT- 563
CPU_PROCHOT BUF 2 |G
1
R5062 3 %
3. 3K @060
Pl L Pl 5 S
o7 57 104gry—CPU_PROCHOT LA 2 CPU_ PROCHOT L R % ®060
@ SOT- 563 1
4
<9
19@ PM THRMIRIP L R
D/ Q6059
SSMBN37FEAPE
SOT563
S G|s
SMC_THRMTRI P @41
= Check with SMC pul | up SQ,,
a2y 3V3_SO_SMC
MEM EVENT L R5075 10K 1 2
ar /\/\/\/ 5% 1/ 20W M 201
42 417 _=PP3V3 S5 SMC
49 42 a1 5 _SMC ONOFF L R5070 10K IAANZ
41 _G3 PONERON L R5072 10K LAAA 2 S% zow w201 )
49 41 a0 5 _SMC LI D R5071 100K IAANZ S% zow w201
43 41 39 6 SMC TX L R5073 10K 1/\/\/\/2 5% 1/ 20w MF 201 ) —
43 4130 5 _SMC RX L R5074 100K 1 p 5% Weow w201
NN P
43 a1 6 _SMC TNVB R5077 10K 3 2 |
7 4
43 a1 6 _SMC TDO R5078 10K 1mz S% zow w201 s
43 a1 5 _SMC _TDI R5079 10K LAAAZ S% izow M 201
43 41 6 SMC TCK R5080 10K LAAA 2 S% Meow w201 )
a1 _SMC BIL BUTTON L R5081 10K IAANZ S% zow w201 s
42 41 40 5 _SMC_BC ACOK R5087 470K IAANZ S% zow M 201
SMB INT L R5093 10K 5% 120w W 201
“ NN o9
NOSTUFF
42 a1 _SMC PAO PU R5091 100K 1 2
7 5T 9
a1 10 _SMC RUNTIME SCI L R5094 100K 1/\/\/\/2 5% 120w W 201
NN 5w 2o
6 41 49 NOSTUFF
62 a1 17 _SMC_ADAPTER EN R5085 10K LAAAZ
SMC_CASE_CPEN R5086 10K 1 p 5% Weow w201
a1 /\/\/\/ 5% 1/ 20W M 201
2 _SMC PB4 R5088 10K LAAAZ
_SMC_S4_ WAKESRC EN R5090 100K 1 p S% eow W 201
o NN w2 l
Bel ow connections are different from K91
— HI SIDE_| SENSE_OC 46
= WAKE_BASESTRUE
— NC SMC FAN 1 CTL
= WAKE_BASESTRUE
— NC SMC FAN 1 TACH
== WAKE_BASESTRUE
NC_MASTER=K78 M.B SYNC DATE=01/10/ 2011
mia
SMC Support
— SMC_HS_COVPUTI NG | SENSE DR
= e - Appl e | nc 051 8870
— TP SMC GFX THROTTLE L p .
—— NAKE_BASE=TRUE ® 3 13 O
=PP3V3 S5 SMC
e | NOTI CE OF PROPRI ETARY PROPERTY:
R5005 10K innN 2 e ERIETL QLR IER IR ST | nc
5% 1/ 20w M 201 THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAI NTAIN TH' 'S DOCUMENT | N CONFI DENCE 50 OF 109
Il NOT TO REPRODUCE OR COPY I T
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LPC+SPI

Connect or

CRI Tl CAL
LPCPLUS
J5100
55909- 0374
Vi ST-SM
76 _=PP3V3 S5 LPCPLUS 31 O 32
76 _=PP5V_S0_LPCPLUS
16 o - LPC CLK33M LPCPLUS ame »
70 41 16 oy LPC AD<0> 3o ot LPC AD<2> CED o 1041 70
70 a1 16 6Py LPC AD<1> sl o od® LPC AD<3> D SRR
7 8
0 O
43 6 [T SPI_ALT MOSI - Lo o 10 - SPI ROM USE M.B D & 1 50
SPI_ALT M SO - 2 (g | SP AT ak o 1
o o} - 00 - am|
70 41 16 5 [TRy—LPC_FRAVE L - 13l 5 o Pl SPI_ALT CS L ame «
- b
w17 o (oOm—PM CLKRUN L - sl 5 o LPC SERI RQ By 6 1041
a2 a1 SMC TMS - 7l 6 ot - LPC PVRDWN L ame v e
256 LPCPLUS RESET L - EC] D ) - SMC TDI oD & 1 42
12 410 (oT—SMC TDO - 2002 lg | SV TX o © 1 a2
s SMC TRST L o 2lool | g | swcreser L [oom & 4 42 52
o (p—SMC VDL - sloole |y SMC M oD -
42 41 30 6 Ty SMC TX L - ool g | swrai O © @ a1 a2
»l 60 30 - LPCPLUS GPI O oo & 1
3B\ 34
N4
516S0573
SPI_ALT M SO 643
SPI_ALT MOSI 643
SPI_ALT CLK 6 43
SPI_ALT CS L 643
LPCPLUS LPCPLUS LPCPLUS LPCPLUS
1 1 1 1
R5128 [*R5127 |'R5126 |'R5125 PLAGE NEAR-I5100. 14: Smm
0% glnz 45101 glnz PLACE_NEAR=J5100. 12: 5mm
’%{:uaév Tasw 7oow 7oow
402 2402 2201 2201
PLACE_NEAR=UL800. ABS: 5mm R5110 R54]720
1o [y SPL_CSO R L AL5 5 s cso L 1 2 _SPl MBCS L oo %0 o
1/52061‘” 1/52“6:‘” PLACE_NEAR=R5125. 2: 5nm
PLACE_NEAR=UL800. AD12: 5mm R5111 » R5121 ¥
1o —SPL_CLK R R 70 SPI_CLK N SPI_MB CK oo s
1/52061‘” 1/52“6:‘” PLACE_NEAR=R5126. 2: 5nm
PLACE_NEAR=UL800. W8: 5mm R5112 » R5122 »
1 D SPI_MOSI R 1 15 2 70 SPI_MOSI 1 2 SPI_M.B MOS| oD =0 7
5% 5% PLACE_NEAR=R5127.2: 5mm
1/20W 1/20W =
0 R511523 Pt
15 <O} SPI_M SO 1 2 SPI_M.B M SO am so 7
b .
1/, PLACE_NEAREUG100. 2: Smm
NF
201

SYNC _DATE=01/10/2011}

ISYNC MASTER=K78 M.B
TTILE

LPC+SPI Debug Connect or
CfS Appl e | nc. 051-8870 | D
° 3.13.0
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SMC "Battery A"

SMBus Connecti ons

PCH SMBus "0" Connections

a4 7 =PP3V3 SO SMBUS PCH

]

R5200*
1K

5%

1/ 20W
201,

Cougar - Poi nt

u1800
(MASTER)

11RRE)20 LED BACKLI GHT

5%
1/20W

SMC "0" SMBus Connections

7 =PP3V3 SO_SMBUS SMC 0_SO

w701
(VR TE: 0x58 READ: 0x59)

si2c B 1 SO 66

70 16 SMBUS PCH CLK
VAKE_BASE-TRUE

70 16 SVBUS PCH DATA
VAKE_BASE-TRUE

VRef DACs

31 =1 2C VREFDACS SCL

U3300
(Wite: 0x98 Read: 0x99)

31 =| 2C VREFDACS SDA

Mar gi n Control

U3301
(Wite: 0x30 Read: 0x31)

31 =1 2C PCA9557D SCL

31 =1 2C PCA9557D SDA

XDP Connect ors

J2600 & J2650

p— Si2c BKL 1 SDA 66
L

R525
4.

(@]

I nternal DP

NAKE_BASE=TRUE

sMc 7K
w900 1/ 28 39000
M (See Tabl e)
(MASTER) 201,
41 SMB O SO OLK — 73 SMBUS SMC 0 SO_SCL — =12C TCON SCL 63
W pase-TRE =
41 SMB O_SO_DATA —_ 73 SMBUS SMC O SO _SDA — =12C TCON SDA 63
J

7 =PP3V42 G3H SMBUS SMC BSA

M key

U6800
(Wite: 0x72 Read: 0x73)

=12C MKEY sal 6 40

=12C M KEY SDA 6 40

(MASTER)

23 =SMBUS XDP_SCL

23 =SMBUS XDP_SDA

(* = Miltiple options)
K21 K78
I nternal DP
t e a Samsung LGD |Samsung LGD AUO
Anal ogi x T-con - (Wite: Ox7B/0x87 Read: 0x7C/ 0x88) N Y * Y *
Parade T-con - (0x10-0x1F or 0x30-0x3F) Y N * N *
DVR - (Wite: Ox4E Read: Ox4F) Y Y Y Y N
SMC "A" SMBus Connections
NOTE: SVC RMI bus remins povered and may be active in S3 state
7 =PP3V3 S3 SMBUS SMC A S3
1 1
sve R5270 R5271 Left 1/0O Board
1K 1K
ws00 1120 2/%ow 14700
MF (See Tabl e)
(MASTER) 201, 5201
41 SMB A S3 CLK — 73 SMBUS SMC A S3 SCL — =12C LIO SCL 6 40
T WKE_BASE-TRUE —
41 SMB A S3 DATA — 73 SNBUS SMC A SDA — =12C LI O SDA 6 40
= WKE_BASE-TRUE —
I | L

Left I/O Board

ALS - (wite: Ox72 Read: 0x73)
Finstack Tenp - (Wite: 0x92 Read: 0x93)

PCH "SM.i nk 0" Connecti ons

a4 7 =PP3V3 SO SMBUS PCH

R5 1
Cougar - Poi nt 82]29
=)

u1800 1/ 20W

M=
(MASTER) 201,

70 16 SM._PCH 0 QLK

5eg

NAKE_BASE=TRUE

70 16 SM._PCH 0_DATA
VAKE_BASE-TRUE

szﬁ
™
'_\

N
o
2

PCH "SM.i nk 1" Connecti ons

SMC "B" SMBus Connections

7 =PP3V3 SO _SMBUS SMC B SO

~0
33

! 4RS72K6 1 CPU Tenp

R5280'| |'‘R5281
B: r rger
sSMC 2 0K 20K attery Charge
5% 59
14900 1/ 20W 1/20W 156258 - U7000
M V3
( MASTER) 201, 2201 (Wite: 0x12 Read: O0x13)
41 SMB BSA OLK — 73 SMBUS SMC BSA SCL —  =S\MBUS GHGR s 53
e paseTRE =
41 SVB_BSA DATA — 73 SMBUS SMC BSA SDA —  =SMBUS GHGR SDA 53
e B TRE =
| L
Battery
J6955
Battery
(See Tabl e)
Battery Manager - (Wite: Ox16 Read: 0x17) — —SMBUS BATT SCL s 52
Battery LED Driver - (Wite: O0x36 Read: Ox37) —
Battery Temp - (Wite: Ox90 Read: O0x91) —— =SVBUS BATT SDA 6 52
L
SMC " Managenent" SMBus Connecti
7 =PP3V3 S3 SMBUS SMC MGMI
Trackpad
35700
1
smc R52290(|)< (Wite: 0x90 Read: 0x91)
1/ 18%
4900 VE-LF =1 2C TPAD SCL 6 49
(MASTER) 402,
=1 2C TPAD SDA 6 40
41 SMB NGMI QLK ——73 SMBUS SMC MGMI_SCL
T WE_BASE-TRE
a1 SMB_MGMI_DATA ——73 SMBUS SMC MGMI_SDA
T WE_BASE-TRE
J
T29 & Inlet Tenp
EMC1704: US400
(Wite: 0x98 Read: 0x99)
=12C T29 I NLET THVBNS SCL 46
=12C T29 | NLET THIVENS SDA 46
T29 12C Connecti ons
7 =PP3V3 SO T291 2C
Mecrocontrol | er abstracts
R5230" R5 31ac|ua\ CDR(s) in plug
4. 7K 4. 7K
T29 IC 5% 5% T29 Plug uC
1/ 20W 1/ 20W
Uu3600 M M w9330
201, 2
(MASTER) (Wite: OxAD Read: OxAl)
72 34 __12C T29 SDA =1 2C T29AMCU SDA 64
VRKE_BASE-TRUE
72 34 ___12C T20 SQL =12C T29AMCY SCL 64
VRKE_BASE-TRUE
|
SDRVI 2C: MCU
R5234*
0
5%
1/ 20W
V-
201,
For Conpliance Testing
SDRVI 2C: SB .
R5236 o LAAAZ | 2C_DPSDRVA SCL DP Re-driver
5% 1/ 20w MAKE_BASE=TRUE w9310
M 201
SDRVI 2C SB (Wite: 0x94 Read: 0x95)
R5237 o LAAN 2 | 2C DPSDRVA SDA
5% 1/ 20w MAKE_BASE=TRUE
M 201 - =12C DPSDRVA SCL 64
=1 2C_DPSDRVA_SDA 64

44 7 =PP3V3 SO SMBUS PCH 4,
5% 5%
u4900 1/ Q%V 1/ 20W EMC1414- A1 US570
NO STUFF NO STUFF (MASTER) 201, 2201 (Wite: 0x98 Read: 0x99)
1 1
Cougar - Poi nt R5220 R5221 41 SMB B SO OLK —73 SMBUS SMC B SO SCL —  =12C CPUTHVBNS SCL a7
8. 25‘\’2 g"}uZK R5223 = WAKe_BASE-TRUE —
u1800 1/ 20W tr2ow 59/0 41 SMB B SO DATA —73 SMBUS SMC B SO SDA — =I2C cPuTHVBNS SDA a7
T WKE_BASESTRUE =
(Wite: 0x88 Read: 0x89) 201, 2201 1/’\%9W | - L
1 201 >
70 16 SM.PCH 1 QLK
[rey=rrs A%
70 16 SM._PCH 1 DATA 1 2
e R
' 9
5%
1/ 20W
M-
201

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

SYNC_MASTER=K78_M.B

SYNC_DATE=01/10/
— —

o

SMBus Connecti ons
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PBUS Vol t age Sense Enable & Filter

300
NTUD3169CZ
SOT- 963
N-CHANNEL | 6 PBUSVSENS EN L
R5302*
—pBUSVSENS EN 2| [ o] 100K
CED L v \mx vout: 3.3V at 19.77V I nput
Enabl es PBUS VSense . \Q:’t 201, X : : a : npu
di vi der when in SO. J_ 3 PBUS SO VSENSE
o R5303*
o 23/2%??‘} PLACE_NEAR=U4900. L8: 5MM
= s - = L8
; =PPBUS_SO_VSENSE . \Q'_"t JM.[ RTHEVENI N = 4573 Chms
P- CHANNEL SMC_PBUS_VSENSE o .
R5301* PLACE_NEAR=U4900. L8: 5MV PLACE_NEAR=U4900. L8: 5MM
1
1008 R5304% 1. c5304
1/ 20W 5.49K¢4 L g 220
MF 1% 5
201, 1/ 2 _; %
X5R
PBUSVSENS EN L_DI V 201, 86
L O\ND SMC AVSS ., .2 s 46
DC-In Vol tage Sense Enable & Filter
5310
NTUD3169CZ
SOT- 963
N-CHANNEL | ¢ poj NVSENS EN L
R5312"
53 42 (TR =CHGR ACOK 2 1/023‘%
Enabl es DG In VSense . R Max VQut: 3.3V at 19.77V Input
di vi der when AC present. J_ 5 DCL N S5_VSENSE
R5313*
s 27. 4K
_PPDOI N S5 VSENSE 1/ 20W < PLACE_NEAR=U4900. N9: SMV
! 4 201, RTHEVENI N = 4573 Chns
. ‘ SMC _DCI N_VSENSE o
RS?OZI(.)& PLACE_NEAREU4900. Np: SMM N PLACE_NEAR=U4900. N9: 5MM
19 R5314 1 14
w23 5.49K S _L_ g 22UF
201, w20w S T 0%,
2 ¥R
PDCI NVSENS EN L DIV 201, 0201

CPU Vcore Voltage Sense / Filter

XWp320 R5320
, _=PPCPUVCORE_S0_VSENSE 1 2 CPUVSENSE I N 4 33K
PLACE_NEAR=R7510. 2: 5 MV 1/2;%%\’\/

1 —

PLACE_NEAR=U4900. N10: 5MVI |

1C5320
L - 22UF

569
6.3V
2 X

SMC_CPU_VSENSE
PLACE _NEAR=U4900. N10: 5MV

G-X/1 G Vcore Voltage Sense / Filter

X330 R5330
, _=PPGEXVCORE SO_VSENSE 1 2 GFXVSENSE I N 4. 53K
PLACE_NEAR=R7550. 2: 5 MM 1/1%W

wm

PLACE_NEAR=U4900. N12: 5MV |

SMC_GEX_VSENSE
PLACE _NEAR=U4900. N12: 5MM
30

GND_SMC_AVSS

a1 42 a5 a6

a2

GND_SMC_AVSS .1 42 45 46

a2

L GND_SMC_AVSS .4 42 as 46

CPU VCore Load Side Current

» =PP3V3_S0_I| MVPI SNS

Sense / Filter

PLACE_NEAR=U5340. 8: 3MM
|2 5320
gm UF
PLACE_NEAR=R7510. 3: 5MM —‘E XS \4
201
CRI TI CAL
R5342 U5340 =
7450 5 IRy CPUM/P ISNST P 17X K acPUMP ISR P ;. OPA2333 R534 17-ACE_NEAR=U4900. MLL: 5MM
0. 19 3 DFN
;ﬁgi + \ 1 CPUl MWP_| SUM | QUT 4 93K M@ﬂ
LACE_NEAR=R7510. 4: SMM 2i- 156w PLACE NEAR=U4900. ML1: 5MVI
R5343 i eiizl 1 C5341
74 50 [rRy-CPULMVP_| SNS1_N A 42K 24| CPUL MVP_I R N ° pu— 90'%22UF
45 1 g
0402 - GND_SMC_AVSS ;i 42 45 46
NO§T4UFF1 1 4 R5345 )
OpE 487 13802 Gai n: 110. 181x
o oY MODEL =
xsa.g){z 40;” 45" ety ST NAL L=EWPTY Scale: 12, 1A/ V
201 2 470PF 0402 Max VQut: 2.73V at 39. 934A
12

Sense R is R7510
Sense R is 0.75nChm

JoheSI GNAL_MODEL=EMPTY

CPU 1. 05V VCCl O Current

EDP: 33A TDP : 28. 05A o
201
GFX/1 G VCore Load Side Current
CRI TI CAL
R5352 Us340
2a 5o _ p 5% L cpumwP ISWMGRP s
9 16\
6
Re%E 3
» sa@mﬂ_w;musmg_l“/v‘\‘/zy'ﬁ .« CPULWP_| SUMG R
O 16k
olb2 R5355
Sense R is R7550 NS | |'R5354 | Y Y
i C5354 : = o Yor s
Sense R is 0.75nmChm 715K &gﬂ 17°16W
EDP. 18A  TDP:. 15.3A 470@% 9 ikt 47o§Fbf it
xR KR 2 29(%2 112

X5

» =PP3V3_S0_CPUVCCI O SNS

|
JheSI GNAL_MODEL=EMPTY

16V
R X7R
201

Sense

VCCI O SNS_ENG

VCCI O SNS_ENG 1C536
o L 0 TUF
5 5%y
PLACE_NEAR=R7640. 4: 5MM U5360 53? R5361
o PNV 060 Cs N sl " 0ar s | cPuveai o 1aur 4 53K
CRI Tl CAL 1w
72 50 oy CPUVCCI O80_CS P 41+ (200V/ V) ReF| L -
GND
Sense R is R7640, 2nothm ° .
EDP: 8.5A  TDP :7.225A | Gai n: 200x
L Scale: 2.5A/ V
= Max VQut: 3.3V at

SNAL_ MODEL=EMPTY

Sense / Filter

Scal e: 8.24A /
Max VQut: 2.
/ Filter

PUAEE RERRESD. Li2: sma

SMC _CPUVCCI O | SENSE

1 C5361 voa O SNS_ENG
L - 220F

-1 20%
5 6.3V
XS5R

0201

GND_SMC_AVSS .1 4 45 46

8. 25A

PLACE_NEAR=U4900. ML3: 5MM

R5351
4 P3K SMC_GEX_| SENSE "
PLACE_NEAR=U4900. ML3: 5MM
1 C535
L 0 220F
— 20%
0201
GND_SMC_AVSS .1 12 45 46

Gai n: 161. 765x

PLACE _NEAR=U4900. L12: 5MM

V
18V at 27. 2A

a2z

SYNC MASTER=K78 M_B

SYNC DATE=01/10/201

L

Vol tage & Lo

ad Side Current Sensing
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46 7 =PP3V3_SO_HS COVPUTI NG | SNS

COWUTI NG Hi gh Side Current Sense / Filter

™ 1 C5450
——0.1UF
v T by
2
i | T s
4 [D—Lests capney Sfin - SCrOT our LSNS HS COMPUTING | QUT 1 A RR<2
40N+ REF] IN 1 X Y 1 4
4§ ODse s e I GA 00 i |1 c5455
D P SCALE:  BA/ V T, &%
~ MAX VOUT: 3.1V at 16.5A B
EDP Current: 15.5 A
G\D_SMC_AVSS
Max Vdi ff: 31 nv

Sense R is R5400, 2nthm

COWPUTI NG Hi gh Side Current

46 7 =PP3V3_SO_HS COVPUTI NG | SNS

Sense / Filter

PLACEMENT_NOTES:

Pl ace close to SMC

(For R

and O

7| [II)—=ERVLN S5 HS COVPUTING L SNS R
R52400*
0.
| copg—=ervun ss ks coveun G 1 sis

EDP: 15. 5A

a7

a7

74 47

TDP :13.175A
Sense R is R5400, 2nthm

& T29/Inlet Tenp Sensor

a1 42 45 46

DC-IN (AMON) Current Sense Filter

PLACE_NEAR=U4900. K10: 5MV

201

Sense R is R7020, 20nthm

NOSTUFF
cRITICAL R5408"* 'R5409
10K 10K
VoD 5% 5%
'\%5490 w230 $oow
El 17N4— 2 201, , 201
INLET THVBNS D1 P2 | pp1 & THERMF 2 HI SI DE | SENSE_OC
INLET THVBNS D1 N3 | pna ALERT* 510 T29THVBNS ALERT L
__=T2oTHVBNS D2 P 4 | ppo/ DB SMDATA 1L =12C T29 | NLET THVENS SDA aD
DN\2/ DP3 smeLk| 12 =12C T29 | NLET THVBNS SCL D
SENSE+ ADDR_SEL| & HS_ADDR_SEL
SENSE- [e2 Ko i HS GPI O
DUR_SEL
TH_SEL 1
= NOSTUEE | NOSTUE
Ro41L ] RETI5E| REATET
G\ND  THRM PAD 50 0 0
1/ 20w 5% 5%
@ ~ M 1/ 20W 1/ 20W
- 2012
201, 201,
1
Wite Address: 0x98
Read Address: 0x99

7 _=PP3V3 S3 BMON | SNS

CHARGER BMON Hi gh Si de (BATTERY DI SCHAEGE) Current Sense,

Sense R is R7050,

NOTE: Mbnitoring current from

across R7050

battery to PBUS (battery discharge)

R5431
4.53K
CHER_AVON 1 2 SMC DCI N I SENSE
1% PLACE_NEAR=UA900. K10: 5MM
1200
Py 1

L 0. 22UF
%

2 X5R
0201

G\D_SMC AVSS

DC- I n AMON

| SL6259 Gai n: 20x
Scale: 2.5A/ V

Max VQut: 1.4V at 8. 25A

EDP Current: 3.

MUX & Filter

5A

a1 42 a5 a6

o

= D

Gai n:
Scal e:
Max VQut :

EDP Current:

6. 6A

10A

I NA (Engi neering) Solution
50x

2A 1V
3.3V at

Char ger
1 SL6259 Gai n:

Scale: 2.
Max VQut:

EDP Current:

36x
78A | V

3.3V at 9.167A

310A

BMON ( Production) Sol ution

BVON: ENG BMON: ENG
o ' C5420 C5421 ¢
4 1 BVON: ENG
10mChm v L 0.10F ——
CRI TI CAL Y ’
, o a3V, Ba21
Char ger/ Load si de U5420 R or
PLACE_NEAR=R7050. 4: 5MM | NA213 201 201 NC7SB3157P6XG
scro
74 53 [TR)—CHR CSOR P I N- scro QUT L& BMON | NA QUT 1]B1 SEL|s SMC_BMON MUX_SEL am 2
BVON: ENG
74 53 CHGR CSO R N | N+ REF| L
o (50V/ V) i e \n} veg®
PLACE_NEAR=U4900. MD: 5MM
Battery side D RBA2D
h 3 4 BVON_AMUX_QUT 1 AR 2 SMC_BVON | SENSE
VER 1 oo PLACE_NEAR=U4900. MB: 5MV
BMON: ENG 3
K v C5422
BMON: PRCD R5423 o —— 3300PF
= R5420 00K oV
3 Vaow 2 aw
CHGR BVON 1 2 & 201
201
PLACE_NEAR=U5421. 3: 5SMM % 2 GN\D_SMC_AVSS
From char ger 1 20w
For engineering, stuff BMON_ENG M
201
For production, stuff BMON_PROD

a1 42 45 a6

DDR3 1V5R1V35 Current Sense / Filter

7

=PP3V3 S3 1V5S3| SNS

Max Vdiff: 6.7 nv

Pl ace close to SMC
(For R and Q)

o 1 C5460
—— 0. 1UF
Sense R is R7350, 2nthm N T, %
ase | [ s
74 56 [>—LSNS 1V5 S3 N slin  SCro our L6 I SNS 1V5S3 | QUT LA R3K, SMC 1V5S3 | SENSE o«
%
1/ 20w
ISNS 1V5 S3 P 4 1 3 1
e @D N oouy GAIN: 100X EA
D SCALE: 5A/ V 2 20%,
~ MAX VOUT: 2.4V AT 16.5A B
EDP Cu.rrent: 12 A G\ND_SMC_AVSS a1 a2 a5 a6
Max Vdi ff: 24 nv
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 .,
B I+
Sense R is R4052, 20nmChm US470 Al RPORTI SNS_ENG
I NA210 Dty
74 37 [y SNS Al RPORT N s scro . QuUT | SNS_PSVW.AN | QUT 1 2 R3K, SMC WAN | SENSE oD -
] 1% Al RPORTI SNS_ENG
74 v (I LSNS Al RPCRT P o REF| Gai n: 200x Y 1 C5475
(200v/ V) 201 — 0, 22UF
G\D Scal e: 0.25A /1 V B sgs/ﬂv
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 480 2 B3 HDDI SNS_ENG
H?mu 31 R5485
74 3 [Iy— L SNS HOD N s soro . oUT | SNS_PSVHDD | QUT 1 4 R3K, SMC_HDD | SENSE o
1% HDDI SNS_ENG
74 38 [TR)—L SNS HOD P 4N+ REF| L GAI N. 500X Y 1 4
(500V/ V) 201 f— 9.022UF
D SCALE: 0.667A / V 2 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 £f: 7.0 m = Pl ace close to SMC
(For R and Q)
LCD Backl i ght Driver Input Current Sense / Filter
; _=PP3V3 S0 BKLTI SNS
LCDBKLTI SNS_ENG
LCDBKLTI SNS_ENG 1 5490
= —_r
Sense R is R0910, 10nmChm 2 SV LCDBKLTI SNS_ENG
mﬁ? o3y R5495
s D | SNS LCDBKLT N s sc0 . oUT | SNS LCDBKLT 1| OUT 1 43K, SMC LCDBKLT | SENSE o
1% LCDBKLTI SNS_ENG
1/ 20w -
I SNS LCDBKLT P 3 1
S s soouy R4 GAIN: 500X 5L g?zggg
D SCALE: 0.2A 1 V 2 20%,
3 MAX VOUT: 3.3V AT 0.66A B
EDP Current: 0.67 A PLACEMENT_NOTESs: G\D_SMC_AVSS 41 42 45 45

SYNC_MASTER=K78_M.B

SYNC_DATE=01/16/ 201
— —

o

H gh Side Current Sensing

d} Appl e I nc.
®
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7 6

CPU Proximty Sensor

R5510
, _=PP3V3 SO_CPUTHVENS I ANA 2 _PP3V3 SO CPUTHMVENS R
5% M N-NEGKW DTH-0. 25 mm
vzow  oTAGEs. 8V ™ 1 C5510
201 1 %i¥  Re511'| ['R5512
DD 2 Sex 10K 10K
U5510 201 120w oo
D EMC1413 = - o
DFN
240 CPU THERMD P 2| pp1 THERM: / Al 7 CPUTHVBNS THM L
@ SI GNAL_MODEL=EMPTY CRl TI CAL
Detect CPU Die T t C5511 i 3| o ALERT* |8 CPUTHVENS ALERT L
e ¢ femperature PLACE_NEAR=US510. 2: 5 2200PF
PLACE_NEAR=US510. 3: Smm 1 4 | DP2/ DN3 svpATAl_® =1 2C CPUTHVENS SDA CED
X7R- CERM 2
0201 5 |o\e/ DP3 svoLk |10 =1 2C CPUTHVBENS SCL s
74 9B CPU THERMD N : GND  THRM PAD <D
6 11
¢———  "Placenent note:
26 CPUTHIVENS D2 P , Placenment note:
4 Pl ace U5510 under CPU
3 S| GNAL_ MODEL=EMPTY = - |
C5512 ¢+
@510 1 2200PF ——
PLACE_NEAR=U5510. 4: 5nm 10% —1—
BC846BMXXH - : 0V
peiiany PLACE_NEAR=U5510. 5: 5rmm X7R,(U:§m,| 2
2
7o CPUTHVENS D2 N Wite Address: 0x98
Read Address: 0x99

I NLET THVBNS D1 P, 6
3 SI GNAL_ MODEL=EMPTY Fo- - = = = = - - -
C5523 1 ,Placenent note:
Q530 1 2200FF — Place Q5530 between near rear vent on bottom side
BC846BMXXH 10V - - e e e e - - -
SOT732- 3 X7R- CERM
2 0201
INLET THVBNS D1 N Pe
=T29THVENS D2 P 46 47 74
3 SI GNAL_MODEL=EMPTY
C5522 ¢ [
@B520 ' 2200PF — ,Placenent note:
BC846BMXXH 1 7] Pl ace Q6520 close to
SOT732-3 X7R-CERM 2 Lo- - - - - - - -
2 0201
=T29THVENS D2 N 46 47 74
=M.BBOT THVBNS D3 N a7
3
e,
Q6540 1 ,Placenent note:
BC846BMXXH Pl ace 6540 on M.B bottom side opposite U5400
soT732-3 Lo - T L L o o oo
=M_BBOT_THVENS D3_P a7
74 47 a6 =T29THVENS D2 P — T29 M.BBOT THVENS P — =M_BBOT THVBNS D3 P 47
— MAKE_BASE=TRUE —
A 74 47 a6 =T29THVENS D2 N — T29 M.BBOT THVBNS N — =M_.BBOT THVBNS D3 N 47

S
, Placenent note:

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

Detect DDR/5V/ 3.3V Proxinity Tenperature

e |

Proximty Sensors

|

T29 on TOP side

MAKE_BASE=TRUE

T29 D e

31 B> TP_T29_ THERM DP — 741729 _THERND

p

MAKE_BASE=TRUE

ReEIS:

Detect T29 Di e Tenperature PLACE SI DE=BOTTOM l%§
- 1/16W
PLACE_NEAR=U3600. B1: 2nm 205,
1 2 74729 THERMD N
Use GN\D pin Bl on U3600 for N Iegl B: 20
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
117S0008 1 RES, VF, 1/ 20W 100K CHM 5, 0201, SMD C5361 VCCI O SNS_PROD
11750008 1 RES, VF, 1/ 20W 100K GHM 5, 0201, SND C5475 Al RPORTI SNS_PROD
117S0008 1 RES, VF, 1/ 20W 100K CHM 5, 0201, SMD C5485 HDDI SNS_PROD
11750008 1 RES, VF, 1/ 20W 100K GHM 5, 0201, SND C5495 LCDBKLTI SNS_PROD

Repl aci ng

caps with 100K PD on

| SENSE SMC i nput s

SYNC _DATE=01/16/2011}

ISYNC MASTER=K78 M._B
Ther mal Sensors
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FAN CONNECTOR

.« =PP5V_S0_FAN

,=PP3V3_S0_FAN
CRI_TI CAL
R5660* 72600
FF14A- 4C-R11DL- B- 3H
47K NGB M
%
R5665 v, R
+ SMC_FAN _O_TACH 147K2 « FAN RT_TACH 2 g TACH
v¥bw 2o | MOTOR CONTROL
1 O| G\ND
e+
R5661 .
1?/(38% ; 660 518S0793
M, o"”:l SSMBK15FV L
*® SOD- VESM HF
ol T8 o . FAN RT_PW
B . SMC_FAN 0_CTL <
A IS\!(&K: MASTER=K78_MLB SYNC_DATE=01/ 10/ 2011}
Fan
BTG NOVEET s |
d} Appl e I nc. 051- 8870 | D
S 3.13.0
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D | PD FIl ex Connect or

a9 7 =PP3V3 S5 TPAD

CRI Tl CAL
R5730 J5700 L5710
0 FF14A- 14C-R11DL- B- 3H 90 OFiv
Cc5701 1t 49 7 =PP3V3 S5 TPAD 1 2 s PP3V3 JTPAD CONN g R sM SRR T
0.10F —— A A A VaTAGES. 3V M N_NEGC_W DTF-0. Z0mm WAL NEW DTF0.5 —=0 o 5 TPAD P A Y Y Y Ls USB_TPAD CONN P e
R5703! i 201 1 — @& - <D
1ok o 2 C5700 " j—
K 0. 108 o
1/ 20W d o% S 2 a1 s (OOT}—SMC PVE S4 WAKE L 2o o0 s0g@y—USB TPAD N 1YY Y L2 USB TPAD CONN N Va:n SRR
MV 3
201, o
v PLACE_NEAR=J5700. 1: 1. 5\ 1 [ =12C TPAD SDA ¢ 44 4 =
USB TPAD [M P5 |w+ v+ L USB TPAD P D w0 % - 74 a9 sws TPAD CONN P 5o
USB TPAD [M N4 |m U700 y- 2 USB TPAD N gy 49 69 74 49 6@-USB TPAD CONN N 6 o =1 2C TPAD SCL 6 a4 49
7
Pl 3USB1022LE B o) 1
} s ToRD 1B - Se1-0 croose pul 1 updown L5720 L 12 ToRD Son ;0 5732 SE O L s
D> USB_TPAD HUB 5 o oRITICAL SEL=1 Choose USB FERR- 120- OHW+ 1. 5A << l 2C TPAD SOL ) "
#<CED> - 9 44 B o] 25v
| , =PP5V_S5_TPAD 1 m 2 . PP5V TPAD FILT 10 o e SMC LID 6 40 41 42 49
R5702 8 Joer sel 10 0402- LF VELTAGESY WMNNEGCW DTS Zomm Sy UgER W oo 5 ul g PLACE_NEAR=J5700. 8: 1. 5MM
10K —0 PLACE_NEAR=J5700. 10: 1. SMA
59 G\D 49 42 41 40 5 [TR) SMC LID 121 5 SMC TPAD RST L 6 42 4o
1 20w T 13 o PLACE_NEAR=J5700. 9: [1. 5nm
2012 4942 6 @_SNC TPAD RST L 14 o) cs5735 1
—J PLACE_NFAR=J5700. 1 100PP
L PLACE_NEAR=J5700. 10: 1. SMA 16 2o
—=0 cer
C = puace ~karm08700. 1 1.
e
62 a1 20 17 [FR)—PM SLP S4 L 7 s =PP3V42 G3iJ TPAD PLACE_NEAR=J5700. 14: 1. S
S U200 W 1 518S0794
. 201 1
FI XME: CHECK SEL NOSTUFE =
cs720 t _L
0. 1UF
0% 0.1 =
o, 10% =
s cer oo
0201 X5R. 2
PLACE_NEAR=J5700. 13: 1. sMf**
Keyboard Backlight Driver & Detection
CRI Tl CAL
=PP5V_S0_KBDLED KB_BL
;=
L5750 ;
B 10UH 0. 58 0. 350HM Keyboar d Backl i ght Connect or
BYPASS=US750. 1: 2: 2 WM
LYY Y2 keoep sw GAI(BHB&‘A%
100845 51 ™M N_LI NE_W DTF=0. 3 WM
Sw'ron nooecTRe 20 MM FF14A- 4G R11DL- B- 3H
~ FS- RT- SM
- Nex——()
U5750 M N_NECK W DTH=0.2 M 1 J5815 pin 1 is grounded
M C2292 | O | on keyboard backlight flex
MF 3T°
SMC SYS KBDLED 3 g 7 Lo
HCED—= N criTicaL { K1Y
To detect Keyboard backlight, SMC will s KBDLEQ FB 6 |rB aur| 1 s KBDLED ANOCDE
. KB_BL M N_LI NE_W DTH=0. 25 WMV 5
tristate and read SMC_SYS_KBDLED: 5 M N_NECK_W DTH=0. 2 MV ch—O
NCx——NC
If LOW keyboard backlight present @D Tﬂl@"
If H GH, keyboard backlight not present KB_BL Pam 518S0793
1
R5755 | @ o OM T_TABLE OM 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%
pivt 58v 58v
, 402 X5R 2 2 X5R
0603 0603
— \\
C5756 SYMBOL NOT READY FOR 0. 22UF
%ﬁc MASTER=K78 M.B SYNC DATE=01/10/ 2011
e
| PD / KBD Backl i ght
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON |
138S0704 2 CAP, CER, 0. 22UF, 10% 50V, X5R. 0603 5755, C5756 KB_BL o Appl e I'nc on
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7 =PP3V3 S5 ROM

ROM wi || ignore SPI cycles.

<| o

1
101 C6100 ®l crimica
33K 0. 1UF
oow T U6100
201 P 64MBI T
WSON
70 43 (TN SPI_M.B CLK 6 | scK Sl /sl ool 5 SPI_M.B MOSI X «3 70
SST25VF064C
OM T_TABLE
70 43 T SPI_MB CS L 14 cer - 5
SPL_ W L ad we SO sal 1 SPI_M.B M SO oo =
43 19 6 [T SPI ROM USE_M.B 7ORST*/|—QD*
NOTE: If HOLD* is asserted VSS THRM PAD

SYNC _DATE=01/10/2011]

ISYNC MASTER=K78 M.B
TTILE
SPI ROM

d} Appl e I nc.
®
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SPEAKER AMPLI FI ERS

APN: 35352888

SPEAKER LOWPASS

80 HZ < FC < 132 Hz

) |2
I
752
S

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

652 74

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

652 74

GAI N 6DB
. M N NECK_ W DTHe0. 25 mm
ks . T S s T R6214 HERe
, =PP5V_S3 AUDI O ANP AR 2 PPSV S3 U621,
/5%
1/%0w
* 6207 * NOSTUFF
Rl 2 R6213*
5ok 2 PVDD 100K
CR‘CEZ% 201 U6210 I z.h?z"v
0. 1UF MAX98300 ot
74 20 & (TR SPKRANMP_I NR P 1|2 72 MAX98300 R P A3 N ouT+ B
IID!% 74 MAX98300_R N B3| N our-| &
3
YR
201 R _SPKRAMP_SHDN 2 SHDN* GAl S R ANRLGAL N
SPKRAMP | NR_N
74 40 6 (TR > 1 NR | B2 |\
1
R6212
R6210 PG\D 100K
0 5%
05 p—AUD GPIO 3 1 2 izow
N 5% 2 2 201
R6211 v 20w
100K 261
5%
1/ 20w

201

I SYNC

MASTER=K78 M.B

o AUDI 0: SPEAKER AMP

TENNG NOVEEr
d} Appl e I nc. 051- 8870
®
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M.B to LI O Power Cabl e Connect or
CRI Tl CAL
J6900 CRI Tl CAL n n
WIB. PWR- B2 3. 425V "G3Hot " Supply
Pty PP18VS DO N CONN .. R6920 D6905
ol . _PPBUS G3H 1 A% 5 PPBUS GBH R BAT%gS;Qf' LM Supply needs to guarantee 3.31V delivered to SMC VRef generator
O_Z_T 5%
o i G3H _P3V42G3
3 PPVI N H P3va. H
D oL . _PPDOIN G3H R PBUS.  R6905 v0s R LINE W DRHED 2 oo
- 10 M N_NECK_W DTH=0. 2 nm P3Vv42G3H BOOST
o+ =PP5V_S3 LI O CONN 67 1 2 PPDCI N_G3H OR PBUS R 2 VOLTAGESTS. 8V D DT=TRE
o V ™ N_LINE_W DTHE0. 6 m
° 1/55w M N_NECK_W DTH=0. 25 mm
ew VOLTAGE=18. 5V 6990 © © C6994 *
805 4 VI N BO —_
6905 * 1 C6906 2208 —— 0.220F ——  cRITICAL
51850508 60108 - —L 6 010F EYA U6990 1oV L6995
0 lg/n X5R- CERM CERM
20 16V 60: LT3470A 402 33UH 20% 0. 39A- 0. 4350HM =PP3V42 G3H REG
RV 2 2 CERM N 7
603 402 SHON* Swe P3V42G3H_SW SLYYY e
M N LI NE W DTH=0. 5 g Vout = 3.425V
CRI TI CAL Bl AS|_2 M N_NECK_W DTH=0. 25 nm DP418C- SM
T =
L NCxZ{Ne SOt 60MA MAX OUTPUT
FBl L : P
TR <Ra>| (Switcher limt)
&0 R6995"
- > 1 C6995
—— 22PF 348K
%, 11200
2 ceRM CRI Tl CAL
Sor 201, 1 C6999
P3V42G3H FB pu— %;%UF
<Rb>| 2 g%%chﬂml
R6996"
200K
1%
11200
W
Debug LEDs x
(For devel opnent only)
Vout = 1.25V * (1 + Ra/ Rb) L

, _=PP3V3 S3 DBGLEDS =

S3_S0_LED
D6910
R T PAN
]

A

2. 0x1. 25Mv SME —

D6920
\G?EEMa 6MCD
Q2. 0X1. 25Mvt SM

DBGLED SO D

o Lylo

S3_S0_LED

Q6940

SSMBK15FV
SCD- VESM HF

62 41 25 23 [T ALL_SYS PWRGD

K16- Speci fi c

Battery Connect or

PPVBAT G3H CONN 6 53
CRI Tl CAL C6951 * 1 C6950
1UF —— 0. 1UF
16950 it SV
WIB- PWR- VB2 w2 2 en
R M o o
.
ok
of N
ok - =SMBUS BATT SCL am
0_5 Py =SMBUS BATT SDA @ 6 44
[} S - s SYS DETECT L
-
f
o7 Re950| - M| ormeca
o7; A NO STUFF
O ) D6950
f RCLANP2402B
51850540 e - scs

Ri ght

74 51 6 (TR SPKRAMP_R P_OUT

Speaker

Connect or

CRI Tl CAL

J6903

78171-0002
M RT- SM

3 O

74 51 6 (TR SPKRAMP R N QL

i
O

518S0519

SYNC_DATE=08/ 20/ 201

Ismc VASTER=J ACK_K90!

DC-In & Battery Connectors
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This node is powered
through body di odes:

Reverse-Current Protection * DOIN through Q7080. Inrush Limter
* PBUS through Q7085,
CRI Tl CAL Charger TOP FETs and CRI Tl CAL
Q7080 Q7055. Q7085
FROMV ADAPTER Sl Sa1oDu PPDCI N_G3H OR PB Sl 54190V

52 PONERPAK

m
DTH=0, 25 mm

7 =PPDCI N_S5_CHGR

PPDCI N_G3H | NRUSH
o o WL e W OTFR0. 6 1
M A REGCW OTHE0. 4 1
D Ve hcese v
R7080" C7085 ! ‘R7085
100K 0. 1UF —L— & 470K
£ : 1%
11200 1% T S 1w
W [ W
201, xen , so1
CHGR SGATE DIV CHGR AGATE DIV
WL RE W OTH0. 3 1 WL RE W OTH0. 3 1
M A REGCW BTHe0, 25 M A REGCW BTHe0, 25
‘R7081 R7086"
62K 332K
ORI TI CAL 20w 11200
M M
D7005 2201 201,
BAT30CWFI LM
3sgﬂ 323 (CHGR SGATE) (CHGR AGATE)
S R7005
20 R7021
3
CHGR DCIN D R 1/\/\/\/2 (CHGR DCI N) 10
[ 5% 1 >
2 y 20w 5% 41 2 CRITICAL
201 120w 2 CHGR CSI R P
ACIN pin threshold is 3.2V, + - 50mV 1 C7020 o %782200
DI VI DER SETS ACI N THRESHOLD AT 12. 18V 2 323“ .4 CHGR CSI R N W
| . 30mA max | oad o R7022 3| 1 Mooz
nput inpedance of ~40K neets R7001 L lo 0,
sparkitecture requirenents PP5V1 CHGR VDD PPDCI N_G3H CHER
- 4.7 - E 5% =
B L AN g BESUE cREIGTE A5 77000 o TR T T e e cuoso. . 1. som
VOLTAGESS, 1V Ve ?ﬁ;%;ﬁx",?:: zm 4 VOLTAGE=18. 5V c7030 |, c7031 Y. 1 ?ZFO:.;S 1 ?3236 1 ?0%?3;
! 33UF- 0. 060HM—— 33UF- 0. 060HM—— —— _-— )
, _=PP3V42 GBH CHGR Yios C7001 * C7022 * 1 C7021 20%—T~ 20%—T= T 10% T, % i
1UF 0.1UF /—— —— 0. 1UF peLy-TaRt 2 PeLy-TaRt 2 2 Ser 2 Ser 2 Sk
‘R7010 v T 3% CASE- BBL CASE- DL 603-1 603-1 202
C o STUFF &7 ST
30. 1K R7002° CR T CAL ey 202 202
W 100K 9 8| ov T_TABLE =
2201 120w = 5
e VDD VDDP
R7900 o 12 VHST Do N2 CHR DA N D CRIT! AL Max Current = 8A
15 42 a1 6 [y SMC RESET L LAAA 2 f:s; U:ST L — 5gSVB_RST_N el 2 CHOR SGATE s - %030
wibe o O s Gror soa wjoon 7000 acarels CHOR AGATE * €7025 M Foreres >0°8 TO SYSTEM
ao eaDRe > \S/EFA@ T csiplzm| cHRCsl P ——0 22UF H f = 400 kHz
o oSS CHGR CSI_N 1ov
Float CELL for 1S CHOR CELL o lceLe '% CsIN 2L - CLR'7T(')C3’“6 CRITI CAL
o BOOT| 25 CHER BOOT F7040
n
CHGR ACI N 3 |aaN & e oy TE orr 1 1 ;I 4. 7UH 13. 1A SANP- 24V
A CHGR | COVP 5 || cow @ PHASE] 23 CHGR PHASE o o 2 : 2 =PPBUS GBH 7
R7013 CHGR VCOVP 7 [veove T s FDA1240F- SM
100 CHGR VNEG s [vneG LGATE 22 CHER_LGATE prp— g BAECIa " o
20w 73 CHGR CSO P 18_|csop BGATE|_16 CHGR _BGATE
201, g2 CHGR CSO N 17_|cson 20vv Al 5 CHGR AVODN oo «©
CHGR BMON
! 1 C7050 % D 2 i =CHGR ACOK =D - PPVBAT G3H CHGR REG .
[} — N_LI NE_W DTH=0. 6 nm
?07_%&1 S aror 55‘ “3%’ oD 2 :’J;;ggw‘sm 25 CRI TI CAL ) CRI TI CAL ) CRI TI CAL ) | PLACNEARLTO30. 2: 1,5
K . ; crggol gail el Lot
R LY 1+
e 02 2 CRI Tl CAL 20% 200~ 200~ 10%
2 : o i - T
I 035 cast 65 cast 65 oastr e 201
4 . 349
POVERS6
H L
B 1 C7002 L
——uF CRI TI CAL
2 en XWr000 1 5| 51 R7050 Qro55
402 M o.01 SI 7615DN
L6502 (oD ¢ Pore 12128 TQ' FROM BATTERY
e e 701 1 Wl
PLACE_NEAR-L17000. 22; 1m = 2 : PPVBAT G3H CHGR R L2 PPVBAT G3H CONN 652
. s M N REGCW BTH0, 25 W 1 o M N REGCW OTiE0. 4 1
VOLTAGE=8. 4V ~ ] o VOLTAGE=8. 4V
(CHCR CSO P) R7051 2.2 LANN 2 2iis OHOR CSO R P -
= 5% 1/ 20W M 201 O —
(CHGR CSO N) R7052 0 1 2 CHGR CSO R N
e NN G ow w2t .
(PPVBAT_G3H CHGR R) (PPVBAT_G3H CHGR R)
(CHGR BGATE)
1 C7042 C7011 * tC7000 C7005 * C7026 * .
—— 0. 1UF 0.01UF —— —L—1uF 0. 22UF —— 1000PF —— R7051 HAS 2. 20HM TO COVPENSATE UNBALANCED VOLTAGE
Loz, T 0% T T DUE TO DI FFERENT CURRENT ON _P AND _N. (FROM I NTERSI L)
? o P 5 & cr017 :| |+ c7014 | C7013 | C7012
G\D_CHGR AGND 10UF —— —L1UF —Lo.1uF 0. 01UF
. . WL RE W OTH0.2 T i % % %
M N_NEGK W DTH=0. 2 mm XsR 2 2 MR 2 ¥R 2 xR
VaLTAGE=0V 805 603- 1 402 402
%ﬁ MASTER=K78 M.B SYNC DATE=12/ 03/ 201d
e —

PBus Supply & Battery Charger
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PLACE_NEAR=U7770. 6: 1nm

1. 05V SUS LDO

PLACE_NEAR=U7780. 4: 1nm

PLACE_NEAR=U7780. 6: 1nm -

Cougar Point requires JTAG pull-ups to be powered at 1.05V when SUS suspend well is active.
Pul | -ups (3) nust be 51 ohns to support XDP (not required in production).
70mA is required to support pull-ups. Alternative is strong voltage
dividers (200/100) to 3.3V S5, which burns 100nWin all S-states.
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| SL8014A =PP1V8 SO0 REG; L
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CRI Tl CAL CRI Tl CAL _
7 PG 1 c7723 L Cr721 Max Current = 1.8A
VFBS ——22uF Freq = 1 Mz
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I NO—Ex NC 113K 201 603
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I N
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EN NCZ_)(NC
T
T cr782 1| C7780 * an BB 1 C7781
a0  BE Lt Cr772 1UF —— 1UF —— B 7 —L_ 2o
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Sl A427D3
SC70- 6L
, _=PP3V3 SO P3V3SOFET . ’ ~ —=EP3V3 SO FET -
< [0 4 o\ «
1271 3.3V SO FET
1R7832 C7831 * To
0. 033UF i
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201 X5R
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1 1 -1
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| @ - =PP3V3 S3 FET , ot
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v al . =PP5V_S3_ P5VSOFET il 2
o 2 U7Véc01 . APN 37650928 R7862 T_:_ngi 5.0V SO FET
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1206 SSNBI\B7FI<E§:§ s
=
= 5|G S
P1V5S3RS0_RANP_DGME, - =
- mp_=P5VS0_EN
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Enabl es & PGOOD

2

62 7 =l

<, =PP3V42_G3H PWRCTLI| nternal pull-ups 100K +/- 20%
R7941 State SMC_PM G2_ENABLEJ PM SLP_S5_L PM SLP_S4_L PM SLP_S3_L Del ete R when pul | -down added to PCH page R7913
1 0 _
87?40/ ae \—GDD EE;I}"I‘ CAL ~450" P3V3S5 EN Run (S0) 1 1 1 1 w0 120 17 [ED—PMSLP S4L g 1 N 2 PSvSSEN o — cPSVs3 EN s
ST VAKE_BASE=TRUE Sl eep (S3) 1 1 0 120w
Y _L =P3V3S5_E R7910 B | O STUEE
SLl&Qédll F = * Deep Sleep (S4) 1 1 o o 100K piace. EAE=A1300. 16: 6m E:Zgga‘,?
% . . . . 123 o1t ’R7912 ~ 5!
Deep Sl eep (S5) 201 9 1K CERM
MC _PM G2 _EN 4 NO STUFF f/ 405
e o [ S PEvaval REG EN - ey ar @ 10 0 0 0 - e
. =PP3V3_S5_ PWRCI VRKE - BASE=1 RUE- = * =
Threshol d: ?7? — =P5V3V3_REG ss PLACE_NEAR=Q7812. 2: 6mm
DLY > 10 n 3.3V S4 ENABLE Pavass EN pavass EN
S5PGOOD DL 8 S5 PWRGD Alesen - o -
VMARE—BASE=TRUETED * DDRREG EN —_=DDRREG EN w©
Lo B b
S5_PWRGD (ol d name RSMRST_PVRGD) - - >SMC PLACE | ?E?g%—g 6mm fLec%gEfawsmz' 6mm ==USB PVR EN 5 59 40
gg“ CERM ) o SMC- - >PM_DSW_PWRGD —L o artr —L o artr
2 &%xsn 2 G xsr
Delete R V\{)gm || -down added to PCH page SO ENABLE 402
M
= 2012 R7978 —
= e @D PMSLP_S3_L , 100 , (PMSLP_S3 R L) PM_%%-R .
Y VAKE_BASE=TRUE
= R7979! 156w
CPUVCORE ENABLE 100K 261 2 2 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 PVWRGD 1 2 CPU WP_VR ON 57 o 504 20K :éugK %
N Flosis) 2 1720w 20w 1/ 20w 17 20W
1/%8w PLACE_NEAR=U7400. 1: Smm PLACE_NEAR=U1800. [4: 5mm 2’\6F1 1 e U 20"5
- w0 1 = PLAGE NEAR-UT100. 15: 6 PLACE_NEAR=U7600. 3: 6nm | PLACE_NEAR=U7770. 3: 6mm PLACE_NEAR=U7720. 5: 6mm
IPLACE_NEAR=U7400. 1: 5rm '\D STUFF R
R7976 PLACE_NEAR=U7400. 1: 5nm \ m\é?BSA%E:EPRLE —_=P1V8SO EN ey s
1 2 R7975 1, -=PP3V42 GBH PVRCTL
59 o2 50 _CPUVOCI OS0_PGOOD 1 2 PM PECI w P1V5S0 EN — = o
1728w s A PVREB 3.3V/ 5. 0V Sus ENABLE @ VAKE-BASESTRUE —=PI1V5S0 EN ooy
20 Y « =PP3V3_S5_PWRCTL |,
CE_NEAR=U7940. 5: 2. 3 CPUVCCI 0S0_EN
- - PLACE_NEAR=U7! 4(:75943"'; . o MAKE_BASE=TRUE
SO Rail PGOOD (BJT Version) 0. 1UF s RS
6;%% 2 VCC '87931 53
,PPOVe_s5 o | 7940 | SSVBKISFY ko sk s am | s om0
— R79561 SMC_BATLOW L: 100K pul | up on SMC page = SOT891 1 C7987 1 C7981 1 C7988 5
42 41 [Ty SMC BATLOW L 1A —— 0. 470F == 0. 47F —— 0. a70F D56
) 150K E S 3 S sy S sy 2 Gt xsr
R7951 1250 AL sys o s G n G n G n o
15K 2012 VWRGD 23 25 41 52 62 1
1% Y| 4 PM SUS EN — =P5V 3V3 SUS
1/20w So0PGD_C NAKE. BASE=TRUE = SUS f¥m e
, %61 R71953 v D PM SR SUS L ol | I
VVON 3V3 DIV 1 2 VVON Q2 BASE © < PLACE_NEAR=U1800. A15: 5 GND VFRQ Low. Fix Frequency
5% R7918! 2 VFRQ Hi gh: Variabl e Frequency
IR7952 ve" Q7950 100K CHGR VFRQ Gener at i on
Z/ 115K 5 }/qz ; Q 'SFSN'!%%&Z% Delete R \Aﬂ%ﬁv’/\f’/ | - down adde't\ilotosq_%ﬂ':?:age
- 201
¥ R7954 8 — 2 R7817 -+
1K NC
62 7 =PP1V5_S3RSO_VMON 1 2 VMON_Q3_BASE =
= PPLVS_S3RS0 vZBw N2 CRI TI|cAL yw
ot j 201 3. 3V SUS Det ect
\Q‘
R7955 —ppP p L =
o op1vos so e ASK 2 wvuen on Base «: =PP3V3 S5 _PWRCT =PP3V3_SUS_PWRCTL
A © 35352809 PLACE_NEAR=U7930. 6: 2. 3mm
uh%ow SOPGD BJT_GND R M)nswff c7931 12ns 930
201 Worst-Case Threshol ds: Uro3p_Ssnse gy, 0-1%F
1 6,
@: 0. XXXV R7g£%z) threho is 3.
@3: 0. 640V 1 28% CRI Tl CAL o
3.3V W Divider: 2.345V s Voo
. 2
Q@ 0.660V 62 7 _=PP3V3 SUS PWRCTL SISENsE | J793( RESET* 17
= TPS3808G33DBVRGA
e o . s4_peooD, cr4lcr SoTz36 el s PM_RSMRST_L goes to UL800. C21
. . . —S0_PVRC 90K TP NC
SO Rail PGOOD Circuitry R7967" -
. . 10K 1 o .
(I'SL Version in devel opnent) 11/ 280 1000PF MAN, En?b,,l e Ceneration
No sTurF M2 Sy WAN' = ("S3" & "AP_PWR EN' &% ("AC' || "S0"))
Thr eshol ds: P1V5S0_PGOOD f r om U7710 R7109§8 2 X5 NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR_EN signal .
VDD 2. 734V- 3. 010V o [D-FUME AXG PEOD IAANZ——9 NO STUFF
: . . 5%
V2MON: 2. 815V- 3. 099V 1 20W R7966 [
V3MON: 0. 572V- 0. 630V 1vBSe PGEOD %100 = PMAVLAN ENL g =
VAMON: 0. 572V- 0. 630V * D= R7965 A % 925
120w 2N7002
o2 7 =PP3V3 SO YMON
. ZPP5V_SO_VMON SOPPP = . o @w/\M' 2[\17002?2/\/ XG o 3 Unused fet
sopaoop_| s | SRRSO G960 “4EWR7901 + 10 [y AP_PWR_EN 2\ g
R79601 | - °1§.\E;,":: s [T>-E5VS3 PGOCD 1 2 1 (AC_EN L) X
6. 04K OPEEB/6H  sopeoon | st aR 2 NN 55
1 280 10K R7972" 201 o) i R7964 AC EN L
28y w2W3 6. 04K 60 o 50 [p-CPUVCC G50_PGOCD 109 2 DP S4 Power Enable %; e LR S VLD SYNC DATEZ0L/ 107201
201, 1/ 20W R7963 5% 2 OOZD\N -G
1 SL8g0d2I RTEZ ecn s 003 e o SND. 54 WAKESRC EN_ —OPAPURSW EN. e ot | Power Control 1/ ENABLE
SoPGoop,| sL §ER R VMN 3 janoncr 1 AR e 59 = I R - - Rbfbigi G 051-8870 | D
-1 P1V5_DI V_VI 5 [vamon 1720w % Appl e I nc. -
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Pul | -ups on panel side,

66 6 _PPVOUT SW LCDBKLT

LCD Connect or

I nt er nal

DP Connector:

CRI Tl CAL
J9000

518S0787

LED Backlight I/F

/N

N

Di spl ayPort 1/F

Rggﬁl 4.7 kChmto 3.3V —
44CBy—=12C TOON SDA 1 2 ¢ 12C TCON SDA R Y
>
o
1/}Fow NC>(—3 _g
B
T——O
NCx—1-0
R9062 o6 & COOT} LED RETURN 6 8 o)
= CoN 1A RN 2 2 o o qoo—LED RETURN & DY
s =12C T scL s 12C T SCL o o (T} LED RETURN 4 °lo
C 120w s s qoom—LED RETURN 3 ol
MF
CHECK | F LVDS_| G_PANEL_PWR GLI TCHES ON POVNER UP 201 o © COOT} LED RETURN 2 ©ls
o o qoom}—LED RETURN 1 ulg
1
NCX2+-0
R9060 slg
CRITI CAL 0
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120w
RaE i L9004 i el
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ap TRV C9024 10% o
e 0. 1UF v, 20w 706 DP INT AUX CH C P 213
1 6|
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L =01k 0.1UF —— —— 10UF AN 06 DP INT M_F P<0> 2 DY
1720w e v % 10V C9025 = 706 DP_INT_M._F NG, 2
e 2 fed an 2 2 e e o 1R )
201 2 201 201 603 0201 - 26 O
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lo% 706 DP_INT_M._F _N<I| 1 DS
= C9020 X5R- CERM 213
0 10k 6201 PLACEJ\EAR:JSBD{S |, 018 ~
70 9 DB LNT_M._P<0> 1”? ! iM iM _O
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i 9021 120w 1/ 20W o
jar i 0. 1UF 201, |,201 *1o
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I I 36
i
9022 XoR CERM o}
0. 1UF 201 2
70 DB LNT M. P<1> 1”? ! j: o
O
. oz oo
o 0. 1UF
700 (ED—D2 NI M. Ne1> 1”2 | .5
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11200 220w
M
201, , 01
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e BT € e 0300 11 o baA M poe aovapme @570 11 T29 A Hi gh- Speed Signal s
0.1UF | 10w iev o201 7 s 129 DR N<0> (Co370/ Co371) 0 a7ur || 200 av U 129 D2R C P<0> ame
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0. 10F | [o% __iev o201 =PP3V3 SO DPSDRVA 7 64 1 20%  av G\D_vQl D=TRUE
. XoR CERMV 0. 47UF 0 5% 1/ 20W G\D_VOl D=TRUE (D9360. 2)
R9309 . AN | CERM XGR: 1 R9382 3 P T
M WY (C9383. 2) SovamTRE 2 L T T29: TX_1
2 NI CTXC
70 agEry—DP_EXTA AUXCH C P 9308 2 N - DP_EXTA AUXCH P 64 70 72 31 [TEy—T29 R2D C N<1> %' S0V 72 T29 R2D P<1> BAR90- 02LRH TSP 27 T29DPA M. C P<2> oo o5 2
0.10F | 3% e 72 % [TEy—T29 ReD C P<1> 9383 Ry 72 T29 R2D N<1> D9383 X s T29DPA ML C N<2> oD = 72
08 DP_EXTA AUXCH C N 9309 e DP_EXTA AUXCH N 4 70 ST G\D_VO D=TRUE = s ]
<D | Moo #r o.a7ur 1T ER Y, 1.5K 1 2 BAR9O- 02LRH P27 T | eovaptRe  (D9382/ DO383)
0. 1UF X5R- CERM RO308 . ) R9308/ RI309 mai ntai n bias on C9308/ C9309 RO354 30 . N (C9383. 2) G\D_VQI D=TRUE 201 5% 1/ 20W D9361 N N N 09361, 2
I f GPU uses common pins for AUX _CH 1M/V\/\/ 5% 1/20wJ_ to prevent spikes when U9310 AUXDDC_OFF 5% 1/ 20W /\/\/\/ ’ 129 A BI AS R2DNL R9383 Voo BAR90- 02LRH > TsLP-2-7 1 SND_VO D=TRUE ( -2)
and DDC, alias nets together at GPU. v 201 L transitions fromhigh to Iow v o i L s - L= Y CRI Tl CAL Rgsgvz,volc.rgﬂ}zs N 5
= R93257:g 9364 e (Al 4 Ds) GND_VO D=TRUE /\N\/ 5% 1/2ng
‘506 72 DP_SDRVA M. R P<0> o 72 DP_SDRVA M. P<0> SI GNAL_MODEL= R9385 1.5K 2 M o
120w 0.220F 3% &% ~MODEL=T29PIN N T =
" 72 DP_SDRVA M. R N<O> 72 DP_SDRVA ML N<O> 09382/ D9383 w12 =
DP A Super-Driver iy H ‘ :
20% 6.3V S| GNAL_MODEL=EMPTY
0. 22UF - e st vam  ROS62
ss 7 _=PP3V3 SO DPSDRVA p ozo (D9360/ DI361) o 51
! ' 9360 mamss 2 L 2
5% 1/ Z0W AVA%AY; 172 DP_SDRVA M. R P<2> |Wl 7> DP_SDRVA M. P<2> . . VOLTAGESS. 3 201 M 5% 1/ 20W
VF 0. 22UF 0201 DP Pat h Bi asi ng RO366
9310 :| [ 9311 |+ C9312 72 DP_SDRVA M. R N<2> 0361 1> DP_SDRVA M. N2> 366 oo e
2. 2UF —— 0. 1UF —— 0. 1UF R9351 30 1 2 0. 22UF 20% 6.3V R9361 1.5K 1 N 8| DP_A BIAS P 2 2 1
e T a8 = 1y Al DL 20 A _—— o e e v
S o501 = 56 R I =PP3V3 SO DPSDRVA R9360  1.5K 1 o M 201 AN 1 2m
PSB301 |2C Addr esses: 402 LF 0201 0201 = 270 o 150w 51
U9310 ?7“20\/\/ M 201 8 DP A E:l AS N O 2 1
Al A0 Addr (WR) PSB301TRNIOGTR. A2 Ve RO365  1.5K > VOLTAGES3. 3 201 M 5% 120w
0 0 0x96/0x97 = Q;N ) 25 9359 * R9364 1.5K 1 2 e
0 1 O0xB6/OxB7 0. 1UF —— ) R9367
10 0xoa 0xon 70 6 _DP_EXTA_M_P<0> 1]INDOP  CRITICAL OUT_DOP| 30 72 DP SDRVA M._C P<0> R CRI TI CAL w201 51
%94/ 0x 70 0 _DP_EXTA M__N<O> 2 |i N_DoN OUT_DON_2° 72 DP_SDRVA M__C N<O> o 2 9359 e
1 1 O0xB4/0xB5 9363 L 2 ALVCL D ADEDCK 201 M 5% 120w
Note: G her Parad 70 64 _DP_EXTA M. P<1> I N_D1P OUT D1P| 28 72 DP_SDRVA M. C P<1> I T sa _DP_A PWRDWN 2 4 DP A BIAS
e: er ar ade - . . X5R-
DP_EXTA M. N<1> 5 1) ouT 27 7 DP_SDRVA M. C N<i1> scro
devi ces use 96/B6, oo N_DIN bt = 1L__C9362 e
so only 94/B4 are 70 6 _DP_EXTA M. P<2> “|in o2p QUT_02P| %5 22 DP SDRVA M. C P<2> ot TSl DP/ T29 A Low Speed MUX
used for this part. 70 64 _DP_EXTA M. N<2> 8 [I N_D2N OUT_D2N_24 72 DP SDRVA M. C N<2> | C supports input
7 L i ; -
pyg—— 70 6a _DP_EXTA M. P<3> o || N_D3P ouT_Dep|_23 72 DP_SDRVA M. C P<3> | ng?) " H e high while Vcc = OV. = o os _PP3V3 SW DPAPWR
RO311| ['RO310 o oo DR EXTA M RS2 o OUT_D3N._2 72 DP SDRVA M. C Ns32 9366 .|| Mist be 3.3V DP A port power .
1K 1K o [ry—DP_EXTA DIC CLK 14 |1 N_scL AC_AUXP|_20_12 DP_SDRVA AUXCH C P 0. 100 1 [0 v o
120w Toow oCEy—DP_EXTA_DDC DATA 13 || N_SDA AC_AUXNL_19_72 DP_SDRVA_AUXCH C N
M
p
12 220 70 61 _DP_EXTA_A P 16 || N_AUXP OUT_AUXP_SCL| 18 (DP SDRVA AUXCH_P) AUX:HbS"‘;;;gi”' i 1R9399
DP_EXTA AUXCH N 15 || N_AUXN AUXN 17 (DP_SDRVA_AUXCH_N) used by
) . 70 64 L_AUXI OUT_AUXN_SI = L L during training. 72 DP SDRVA M. N<3> 31 |po+A VoD 100K
5?3 o DR EXTA HPD 3 |i N_HPD (1Pp  OUT_HPD| 3! (DP_SDRVA_HPD) 9369 . ||- 2 DP_SDRVA M. P<3> 30 |m-A  U9390 EZOZDW
Hoow DPSDRVA | 2C CTL EN 26 11 2C_CTL_EN (17 CA DET| 32 DP A CA DET o.10F I Dig v e 2 DP SDRVA M. N<l1> 27 |pgon P! 3\4'23‘3212 220t =
M \_| 64 A ,
2201 DPSDRVA | 2C_ADDRO 35 || 2C_ADDRO (1 Py < (9368 H T Tev o201 22 DP SDRVA M. P<l> 2 lp1-a Do+ 1 L20UPA M_N3» oD o 72
= 0. 1UF 3 - T29DPA P
DPSDRVA | 2C_ADDRL 35 || 2C_ADDRL (1 r0) CEXTL_! _ DPSDRVA CEXT R 72 DP_SDRVA AUXCH P 19 |aux+A 0o TZZ mNL d<3> BD ©5 72
18 ) : use
” =] 2C DPSDRVA 38 |saL_cTL PLACEil\EAR=UQ§3]jlhg2 " 72 DP_SDRVA AUXCH N AUX- A CRITI CAL
4B = 2C DPSDRVA SDA 37 |SDA_CTL > UF DP_SDRVA HPD 17 |WPD A D1+ 4 T29DPA M. N<1> Va:n SR
R9390 DPSDRVA REXT 12 |REXT 8, p1-| 5 T29DPA M. P<1> o 72
R 6o s T29 A RSVD N 25 |po+B T29: LSX_A_R2P/ P2R (P/N)
25 16 DP_AUXCH I SOL_1 2 DP_AUXCH 1SOL R 39 |AUXDDC OFF (1 PD) 605 T29 A RSVD P 24 |o-B
1%;/0“W 34 |PD (1rp) = . . (T29_A_L SX_P2R) 23 |p1+B 2$+ 3 g 2 31 2$$ z CED © 72
201 R9392 R9393 (T29_A_LSX_R2P) 22 |p-B - ; - D o5 72
D __THVPAD 55& ?qi = = = T29: RX_1 Bias Sink
DP_A PVRDWN R HEIE 1120w 1/ 20w T29 D2RL Bl ASP 15 |aux+B
PS8301 has i nter nal 201, , %01 T29 D2R1 BI ASN 14 |aux-B HPD_8 DP_A EXT _HPD am s
DRV_PD-
SORV_ N ~150K pul | -down on PD mxi HPD_B 1
R931% ?99%]‘%9 pin. Okay to drive this = 5?397 ?090198
s § Y pin even when VCC=0V per Port A MCU = B os _DP_A_PWRDWN 10 |ggL 0
j,:\f o Parade (pin is 5V-tolerant). o 65 648 129 A BIAS | 32 AUX_SEL | -oPort A oW
201 = -
J 2 o PP3V3 SW DPA 201 11 HPDﬁSEL H =Port B 2 201
Mist be 3.3V DP A port power J
L o CBTLO4DPO81 (353S3151) and 1
L PI 3VEDP212 (353S3055) are THVPAD GND -
of + C9330 + C9331 R9338* - footprint-conpatible parts with D o
ORI TI CAL VoD oM T_TABLE % Qo F 10K simlar pinouts. NXP uses pin
- Sk ceru 1/ 200 10 for M. and HPD, Pericom uses
u9330 0201 201, pin 10 for M. and pin 11 for HPD. L
LPC1112A L =
e _DP_A CA DET * 1 |RESET#/ PI 00_0 HVQFN25 R/ Pl OL_0/ ADL |16 que T29DPA CONFI GL RC am s Note: U9390 M./HPD defaults to T29 node so that DP/T29
6 _DP_A PWRDWN &=—2|Pl Q0_1/ CLKOUT RIPIOL_1/ AD2 - agem T29DPA CONFI &2 RC Yan L R91103§4 Di splay can detect host T29 support using |2C
3a T2 > 7 {PI 00_2/ SSEL/ CT16B0_CAPO R/ PI OL_2/ AD3 -2 gy T29 A HV ENR T29_A HV_EN oo 3 &5 pull-ups on M.<3> 9390 AUX defaults to DP node
T29 A UC ADDR 5% 100- ul | - down I'd defeat DP Sink’
_1 2C T29A (1PY SWDI O/ Pl OL_3/ AD4 |12 e 64 ecause ol owns wou ef eal s
0 C T20AVCU SCL Pl C0_4/ SCL (D O A % o A B D . 20w 88FaLPPonO07 OB 5l
» =1 2C T29AMCU SDA 9 |p1 o0 5/ SDA(D 4/ AD5 - 201
=T29_WAKE L: T29DPA_HPD 10 ~ 23 T29 A LSX P2R P2R = PI |
e D e P 0 _6/SX Pl OL_6/RXD - ug to Receptac|e NC_MASTER=K21 M.B SYNC DATE=12/ 13/ 2010
Doskiops use POl e VAKEH o5 64 8 T29 A BIAS ulp o 7/ cTs# Pl OL 7/ TXDI-2 gy T29 A LSX R2P R2P = Receptacle to Plug LLE Sl
T29 LSOE<0> 12 5 T29 LSEO<1> . .
Mobi I es use S4 VWAKE# * s ————@=— 2P 00 8/M SO CT16B0_MATO  PI OL_8/ CT16B1_CAPO |——ae am = . Di spl ayPort/ T29 A MJXi ng
120 WAKE L Q22 LEsl> e 13 1PI 00_9/ MOSI/ CT16BO_NMATL | 2C Addr : R9339 —
R = ' @=L SWCLK/ Pl C0_10/ SCK/ CT16B0_NMAT2 (D) : M
s T29 MOU INT L - 15 NE 0x26/ 0x27 (W/ Rd) = le Inc 051 8870
o129 MUINT L~~~ e I5|R/PICD_11/ADO (9 THRM XTALI ' ' 120 .
- VSS PAD R9335 R9336 i
o I m— 1K 10K 2 8 3 13.0
b I
aow aow NOTI CE OF PROPRI ETARY PROPERTY:
2 Yo 2 Yor = THE | r\FO:eMA | ON_CONTAI NED HEREIN | S THE
PROPRI ETARY P ERTY _OF_APPLE CO\IPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
0 | TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 93 OF 109
R9330 provides pads for programm ng/debug of MCU, please nmake accessible. |:: g Ig EgEAL R SL?BLO?;E :¥ I'N WHOLE OR PART
I f project has space for 10-pin progranm ng header it should be used. I'V ALL RI GHTS RESERVED 64 O: 75
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4

2

CRI TI CAL
ea _PP3V3 SW DPA D9425 CRITICAL DP_PWR nust be S4/S5 to support
M N_LI NE_W DTH=0. 38 MV POVERD - 123 .
MNNEGK W DTH<0. 20 M SI 8409DB: 211 wake from T29 devi ces.
MNNECK
H Vds(max): - 30V IN TPS20650BV =PP3V3 S4 DPAPVRSW ;
Port A HV Power Swtc Vas(mex): + - 12V crustaoo L e |
; Vgs(th): -1.4vV CRITI CAL
Nomi nal Mn M Rds(on): 65nChm @2. 5V Vgs 425 o5 o 55 _T29 A HV EN 34oc+ en_4 =DPAPVRSW EN am -2
| FLT 885mA  876mA  894mA (*) ld(max): 3.7A @70C SI' 8409DB G\D
ILIM  935mA  925mA 1A (*) BGA >
TFLT  18.3ms  13.4ns  26. 7ns 3. 3V/ HV MJXed , ORI TI CAL CRI TI CAL
D TSD 470ms 2358 724ns . - C9486 ! + C9485 C9481 * 1 C9480 .|* C9487
; _=PPHV_SW DPAPWRSW SN1010017 1ouF —— —L gT10E 0.10F —— — 22F =L T00UF
1l CRITICAL U9410 tol erance unknown 20 —— Yoon p—— 199
20V v 2 o Bi ocking FET, off © 3.3V Alvays “ee [ e gt [t e[t A
603 CASE-
. s{MN vour (2 T o ot RO425'| when source >3. av
RO416 9410 * M N NEGCW T, 3 M D9410 . 4. 7K 1V EN hi ah ‘
470K 1 4 vaLTAcE=15v N R9424 or HV_| gh. 'R9426 'R9430
2% 0.1U0F —— 19411 SE R9427 22 waiy RS Ro4 1 e oe s T29 A BLAS
1 200 — 0. 1UF K ;
! an 2 SN1010017 160 LT 100K g 2| DPAPWRSW P3V3_ON_L o .
e e N 2 Sow STPS2L30AF vy 201 w IS CRITICAL |3 1 C9435
DPAPWRSW HVEN L R 16 EN+ FLT*15 603-1 TP DPAPWRSW FLT L 201, ? 9424 0. 47UF 220 220t T 0. 1UF
TPU Veak!) DPAPWR ON L_C Nl DPAPVRSW P3V3_ON 5 jour T,
&RTRY* LM DPAPVRSW | LI M DPAPWRSW VREF 402' I ez o u9435 ? h o
DPAPWRSW CT 9lcr I FLT.8 DPAPWRSW | FLT o o 9436 1 ZXRED60A
GND THRM R9428 Q4302 ¢ ‘ FB
'RO412 PAD R9410" 1R9411 21. 5K DPAPWRSW HV_DET_R L . . SSVBNBTFEAPE : : PGND G\D
9 HER 100K 210K ot sors63 T "
5% N o 'RO429 [ i
Ve OF 11200 1/ bow 20 Q@426
6ot : 3| ORITI CAL 4. 7K MVDT3946X 5
2402 2012 201 J T 320w sOr363 s[G7 SE TS
cT> <RFLTH |<RLI M- = outl s e L
1 u9426 2 - e N
ZXREO60A DPAPWRSW HV_DET L
IFLT = 200k / RFLT = 885mA = 9426 sosa |, | =
J1UF ——
Q415 ILIM = 201k / RLIM = 935mA Ol | oo Pap NO STUFF NO_STIEE
SSMBKISFV  pls RSy 2 N A 1 Co429 DPAPWRSW NPN_E 100K
SCD-VESM H: : TFLT = CCT * 38900 0201 — 0 1UF £ 0K
- an R9433'| |'R9432 oy
= TSD = CCT * 100000 @419 priviei 220 10K 201,
T . DVB53DOUV L R9418 oo Toow
% s Bl eeder Resistor wor 55 = U i i | T20 A HV EN s o o5 DPAPYR FB DIV,
C 2.5V / 249 ohm = 10mA 5 DPAPVR BLDR B : AR, . ] )
1 P = ~27nW ZXREO60A REF range: 0. 595- 0. 605V (0. 600V noni nal ) Vew R9436
= R9419 Gircuit threshol d range: 3.363-3.439V (3.395V noninal) 2 24.9K
L AR oPAPWR BLDR E B = wzom
M N_LINE_W DTH-0.20 M o
S M N_NECK W DTH=0. 20 MV D @419 . >
= & ] | Suesacouy Lo40 D spl ayPort/ T29 A Connect or
S = SoT- 563 FERR- 120- OHM 3A =
o5 o4 35 [Ty—129 A HV EN 1 L_PP3V3RHV_SW DPAPVR UF LYY YL PP3V3RHV_SW DPAPWR - ;
Not e: Bl eeder active when M RNy DTHeo. 38 0603 M NCRECW BTres: 30 Gircuit threshold range: 2.877-2.941V (2.903V noninal)
i VOLTAGEST5V VOLTAGEST5V
450 DPAPWRSW HV_DET i s s ©9400 * oy ore C9405 R9405
oot o Y129 ABIAS HI GH and T29_A_HV_EN 0. 01UF —— 0. 1UF o
0. 1UF is LOW 1 o GND DPACONN 1 1]]2 oo pPAL BAANA2 GND_VOI D=TRUE
1 2 X7R M N_LI NE_W DTH=0. 38 MM | 50 (Both C's)
o VelTacesoy 020 M doge 20w 9470 L
10% . X o T29DPA M. C P<0>
San = = T29 Dir DP Dir CRITI CAL DPDir 2886 201 0.a70F 11205, ,, 1 T o4 72
o 0 - @12 T29DPA M. P<0> o471 .|| i Teo0PA ML C N<o> a2
72 64 T29_D2R C P<0> - - - -
K78 - @2 T29DPA M. N<O> TR L
PLACE_NEAR=C9490. 1: 2mm 72 64 qOOT}—129 D2R C N<O> o= o= F— RT- - - . CERM XSR 1
1R9490 @D VOl D=TRUE @D VOl D=TRUE T29: TX O
51 RO494* *R9495 /
i 1K 1K 406 R9406
Foow LK % 1K , . aovoorme 0. 1UF 4
201 vy o O HOT_PLUG DETECT ~ GNDO~— GND DPACONN 7 1 | | 2GND DPA7 R1 2
4
T29 A BIAS R . 2 22 OCONFI GL M__LANEOP O—— N ARG W DTEED. 30 MA J0be =
VLTRSS 5V SI GNAL_MODEL=ENPTY SI GNAL_MODEL=EMPTY O CONFI &2 M._LANEON O = VOLTAGE=0V 6)‘(53‘:\{,
1 201
12 O G\D GND o5 . o T29DPA M_P<1> am e
e T20DPA M. P<3> S - o OM-_LANE3P  \_LANE1IP O I bl - T29DPA M. N<1> 64 72
B o 129 A BILAS DPRPL 72 0@y T29DPA M. N<3> Py - = OM_LANE3N  M__LANEINO 5 o= - <D
o (129 A BIAS D2RNL T29: Unused 6 O G\ND G\DO 15 T29: LSX_R2P/ P2R (P/ N)
SI GNAL_MODEL=EMPTY | O AUX_CHP M._LANE2P O
CRITI CAL ;2 O AUX_CHN M._LANE2N O
1 1 L9498 O DP_PWR RETURN O
Rgggz?( ?92?(99 SI GNAL_MODEL=EMPTY 650NH- 5% 0. 430MA- 0. 0520HM -+ @DVl D=TRUE
. ; @D VOl D=TRUE (Both C's)
L ELD PI
SI GNAL_MODEL=EMPTY 120w g 320w : (Y YL \ SHI NS J 9472 L
- s 0603 2% avL_T29DPA M. C P<2> 61 72
201 201 I GNAL_NODEL=T20P1 N b & o lo & L 0 a0 Il am
@D_va D=TRUE 2 2 “&Np_vol D=TRUE D9498 A 2 . ., T20DPA M. P<2> o473 ¥ R AR L T29DPA M. C N<2> am e 7
72 64 T29_D2R C P<1> BAR90- 02LRH TP 27 72 T29DPA _D2R1_AUXCH P <= G el & T200PA M. N2> : d T
o < T29 D2R G Nelo 09499 . s 2 T20DPA D2RL_AUXCH N - - <= o= 0. 47UF e 1
BAR9O- OZLRH_| >|—'mp, 27 CFQEQCSL R9402 _L T29: TX 1 oD VOl D TRUE
| CAL =
e 650NH- 5% 0. 430MA- 0. 0520HM L AX2,  TooDPA HPD R L9408 'R9473
1 GNAL, NODEL = T29P1 N FERR- 120- OHM 3A 470K
(Both L's) e (Y YL o 7
0603 GND_Va D=TRUE 1/§Fow R9401 GND_DPACONN 19 1 2 > :/onw
72 6By DP_A EXT_AUXCH P SI GNAL_MODEL=EMPTY 201 . > M N-RECK-W BTHE. 50 M o603 5201
DP_A EXT_AUXCH N DPACONN ) 2 VOLTAGE OV
D AW 28 o R9408 !
Co498 * 1 C9499 201 1 2 470k R's for ESD protection
30P5.‘__ —— :;EPF €9402 * 1 Co401 5% on AC-coupl ed signals.
5oV v 0. 01UF —— 0. 01UF wZow 1
CERM 2 2 CERM 10% =T 1030 -
0z a0z ok 2 2 Som
05 05
A\ ot (OOm—1290PA HPD NC_MASTER=K78 M_B SYNC _DATE=12/ 07/ 201(
T29DPA CONFI GL RC DP Source nust pull N TILE
- down HPD i nput wi th Ro441 Di spl ayPort/T29 A Gonnect or
o qp—1290PA Fl@ R ’ greater than or equal % ow o 1 8870
N N to 100K (DPv1. la). " Appl e | nc.
R9452 R9451 9494 1 C9495 2 o
15!)(:/' %!)n/l 330550 p—— ?'?%OPF Si nk HPD range: 3 13 O
1/ 20W 1/ 20w 1 16V ¢ ah- _ = NOTI CE OF PROPRI ETARY PROPERTY:
IR 2 2 SR Hi gh: 2.0 5.0V
201, 2201 201 201 Low. O - 0.8V THE_LNECRMATLON_ CONTAI NED_ HERE) N IETTHE e
THE POSESSOR AGREES TO THE FOLLOW NG 94 109
l | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE ‘ F
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 65 O 75
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PPBUS SO LCDBKLT FET
MOSFET FDC638APZ
CHANNEL P-TYPE
RDS( ON) 43 nChm @. 5V
oRITICAL
Q706 LOADI NG 0.65 A (EDP)
FDO38ARZ_SBNS001
Ssore e PPBUS SW LCDBKLT PWR 8 66
Fo700 . M N REGCW DTH0. 25 THERE 1S A SENSE RESI STOR BETVEEN
D 3AVP- 32V 467 VO Tha T2, o
2 PPBUS_SW LCDBKLT_PWR *C9797 AND C9799 SHOULD BE PLACED I N T- BONE FOR ACOUSTI CS
7 _=PPBUS SO LCDBKLT . 2 PPBUS SO_LCDBKLT FUSED - T -
M N_LI NE_W DTH=0. 4 mm J_-L = AND PPBUS_SW BKL *PPBUS_SW LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
- Vaneze o - ON THE SENSOR PAGE *LCD_BKLT_PVW SHOULD BE AWAY FROM BOOST CI ROUI T
BOTTOM ‘R9788 o782 * —
301K R p— N 7 _=PP5V_S0 BKL PLACE_NEAR=L9701. 2: 3mm
Vzow e CRI Tl CAL CRI Tl CAL
w L9701
o D9701
15UH 2. 8A S0 123
LCOBLT EN DY s _=PPBUS_SW BKL Y Y Y L PPBUS_SW LCDBKLT PWR _SW 1 N2 PLACE_NEAR=LB701. AS: 3mm . PPVOUT _SW LCDBKLT. o o
CRITTCAL M N_LINE_W DTH=0. 5 MV I/L M N_LINE_W DTH=0. 5 MV
9712 1.C9713 PI MBOS3T- SM M N_NECK_W DTH=0. 375 MV CRI TI CAL CRITICAL M N_NECK_W DTH=0. 375 MV
N VOLTAGE=50V VOLTAGE=50V
R9789 LoUF o 1UF ST nede=TRUE RBL60M 60G 1 C9796 1 C9797 1 C9799
a7k 10% 10% DI DT=TRUE 220PF —— 10UF 10UF
= 28V 38V 0% —— 0% 0%
1rzow X5R 2 2 XxsR 50V 50V 50V
" 805 402 2 X7R- CERM 2 Xs5R 2 XxsR
2 PLACE_NEAR=L9701. 1: 3nm PLACE_NEAR=L9701. 1: 3nm 402 1210-1 1210-1
PLACE_NEAR=D9701. 2: Stm
LeoBIKLT BN L
PLACE_NEAR=D9701. 2: 3nm
- PLACE_NEAR=U9701. D1: 5Srm
@707 C9710 *
SSVBNISFEAPE Ly p—
8 XV9720
6031 EY
vDDI PPVOUT_SW LCDBKLT F8 1 2
s ; _=PP3V3 SO BKL o VOLTAGE=50V S0
M N'LTNE W DTH=0. 1 WM PLACE_NEAR=C9797. 1: Stm
o (TRl BrLT v PLACE_NEAR=US701. C4: 4mm M NNECK_W DTH=0. 1 M
Cc9711 ¢
0. 1UF ——
Ejgv T
X5R 2
201
25 [TR)—BKLT PLT RST L
3 a 3
VDDl O VLDO VI N
w701
25- BUMP- M CRO
BKL_VSYNC R 2 |vsy w 0] BL _—
SYNC iwi? - BKLT: PRCD
BKL FLTR [ =
R&Z7;11 FILTER 8 R90717
1 AWK BKL | SET 8 ||SeT  W© FBl s PLACE_NEARSLO70L. ES: 10nm 1 2 LED RETURN 1 oo ¢ o
N ® W LTRE WOTTED S N TLTRE WOt £
NNEGK W BTH-0.
s =12C BKL 1 SCL 1120w BKL FSET & |pser - M NNEGK W BTHEO. 20 nm 116w M NNEGK W BTHE0. 20 nm
m 4 sortae WS
RO757 BKL_SCL 03
K
0 S ouT1| E5  BKL | SENL BKLT: PROD
s =12C BKL 1 SDA 1 2 201 BKL SDA > | spA
AAAY; cuT2| 5 BKL | SEN2 RO718
: 59
Addr: 0x58( W)/ 0x59( Rd) o BKL PWM | pym oUT3|. S BKL | SEN3 PLACE_NEAR=US701. D6: 10mm 0
it LAAN A LED RETURN 2 o 63
201 LAANZ— BKL _EN 2 | EN ouT4| B3 BKL | SEN4 N N_LTNE_W BTFE0. 5 mm 5% ™M N_LINE_W DTH=0. 5_mm o
s s _PPBUS SW LCDBKLT PWR RO731 ouTs| B2 BKL_| SENS M NNEGCWDTHE0. 20 mm 116w M NNEGCWDTHEO. 20 m
TP _BKL FAULT S | FAULT BOTTOM  ME-LF
200K 'R9715 PLACE_SI DE=BOTTGM ouTe| EL__ BKL | SEN6 402
11 20w 100K >z BKLT: PRCD
B 2010 5 0 2 00
R9704 20w A RO719
0
s LCD BKLT PWM 1033 5 2201 g g 66 PLACE_NEARFLS701. CS: 10mm 2 LED RETURN 3 6 63
™ M N_LTNE_W DTF=0. 5 mm M N_LINE_W DTH=0. 5 _mm esng
150w Fowre9. 62kHe] o1 - M NNECK_W DTH=0. 20 m e M N_NECK_W BTH-0. 20" fm
i 1 C9704 = puTro: 8 | 2= sorrm L
201 —L— 33pF see|spec for others 402
_; 5%, | _LED=20. 3mA BKLT: PRCD
- 1 1 1
i RO755 RO716 RO714 R9720
1 10K 90. 9K 18. 2K PLACE_NEAR=U9701. E3: 10mm A0 . LED RETURN 4 o
= 1 20w 1/ 20W 1/ 20W PLACEMENT_NOTE=Keep away from noise nodes(E4, Al| A2,| B1, B2 pins) MN_LINE WDTH=0.5 nm M N_LI NE_W DTH=0. 5 _nm jlesng
'3 3 3 XW710 M N_NECK_W DTH=0. 20 nm 1/5:/GDW M N_NECK_W DTH=0. 20 mm
o201 201, ,201 D7 ot L5
w0z
GND BKL SGND L 582
M N_LINE_W DTF=0. 4 WM BKLT: PRCD
M N_NECK_W DTH=0. 2 W
VrheEso L R9721
PLACE_NEAR=U9701. E2: 10 0
| _LED=369/ Ri set - m LA/ 2—LED RETURN 5 ooy © o
N N_LT NE_W GTFE0. 5 mm M N_LINE_W DTH=0. 5_mm
( EEPROM shoul d set EN_I _RES=1) M N_NECK_W DTH=0. 20 nm e M N_NECK_W DTH=0. 20 nm
BOTTOM  MELF
402
BKLT: PRCD
R9722
PLACE_NEAR=US701. EL: 10mm 0
- 1 > LED RETURN 6
W N TTRE W BTFED & ANV e worres 5 oD - =
M N_NECK_W DTH=0. 20 mm 1/5;/snw M N_NECK_W DTH=0. 20 mm
BOTTOM  MELF
402
A qQr DESCRI PTI ON REFERENCE DE:! CRI TI CAl BOM OPTI ON
PART NU'VBER Y 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 MItE . .
) LCD Backl i ght Driver
10350198 3 RES, THIN FLIM 1/ 16W10.2 GHM 0. 1, 0402, SM R9720, RO721, RO722 BKLT: ENG measur ement on LED strings. s g emieiay
@ Appl e I nc. o
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

CPU Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
cPU_s0S . =50_0HM SE =50_0HM SE =50_0HM SE =50_0HM_SE =STANDARD oo
cPU_55S . =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

cPU_27Pas . =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7ML 7ML
CPU_XDP_BPM Top, BOTTOM 100 ML 100 ML 100 ML 100 ML =STANDARD =STANDARD
CPU_XDP_BPM . =CPU_50S =CPU_s0S =cPU_s0S =CPU_50S =CPU_50S =CPU_50S

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

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

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

PCl - Expr ess

Mpst CPU signals with inpedance requirements are 50-ohm singl e- ended

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

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
P E_85D . =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF =85_CHMLDI FF
aLk_par E_sop . =90_cHm i FF =90_cHM i FF =90_cHm i FF =90_cHM i FF =90_cHM Dl FF =90_cHm Dl FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT
PaE . =3x 01 ELECTRI C - PaE Top, BOTTOM =4x D1 ELECTR C -

. 20 ML

C ak_PCE

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

NET_TVPE

SYNC_DATE=04/ 06/ 201
— —

ELECTRI CAL_CONSTRAI NT_SET Prvs AL senciG

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

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

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

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

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

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

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

[ CPU 50S CPU_AGTI EDI L SYNC<1. . 0> 9 17

[ CPU 50S CPU_AGTL EDI _| NT 017

O—CRUPEQ CPU 50S PCIE CPU_PECI 10 19 a1

O—BMse CPU 50S CPU_AGITL PM _SYNC 1017

[O—BM.VEM PURGD CPU 50S CPU_AGTL PM _MEM PVWRGD 10 17 26

[ CPU 50S CPU I TP XDP_DBRESET_L 10 23 25

[ CPU 50S cPy I TP XDP_CPU PRDY_ L 10 23

[ CPU 50S cPy I TP XDP_CPU PREQ L 10 23

[ CPU 50S CPU_AGTI PM EXT_TS L<0>

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

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

[O—CRUSM RoOVP CPU 27PAS CPU_COVP CPU_SM RCOVP<1> 10

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

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

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

[ CPU_50S CPU_AGITL CPU_VCCI O_SEL 12

[O—CPU_PROCHOT | CPU 50S CPU_AGITL CPU_PROCHOT L 10 a2 57

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

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

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

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

[O—DRLL_REE_CIK120M CIK PCIE 90D | AK PCE DPLL_REF_CLKP 10 16

[O—DBLL_REE_ QL K120M K PCE 90D| QK POE DPLL_REF_CLKN 10 16

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

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

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

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

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

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

i CPU 27P4S CPU_COVP. EDP_COVP N

[ CPU 27P4S CPU_COVP. CPU_PEG COWP N

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

[O—XP_1D0 CPU 50S cPy I TP XDP_CPU_TDO 10 23

O—X2_IME CPU 50S cPy I TP XDP_CPU_TMS 10 23

CO—XDP_TCK CPU 50S cPy | TP XDP_CPU_TCK 10 23

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

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

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

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

O CBLLVOCAXG SENSE CPU_27P4S cpy vocsense | CPU VCCSENSE P 12 57 VoA Beoa

O —CPLLVCCAXG SENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 12 57

[O—CPU VOCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_P 12 59

[O—CPU VOCSENSE CPU 27PAS cpy veesense | CPU_VCCI OSENSE_N 12 59

O —CPULVCCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE P 12 57

O CPU_VCCAXG SENSE CPU 27PAS cpy veesense | CPU_AXG SENSE N 12 57

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

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

[O—CPU VAL SENSE CPU_27P4S cpy veesense | CPU AXG VALSENSE P

[CO—CPU VAL SENSE CPU 27P4S CPU VCCSENSE | VALSENSE_N o

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

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

CPU_SVI DAI ERT._| CPU 50S CPU_COVP CPU_VI DALERT_L 12 57
O CPUSVIDSA K CPU_50S CPU_COVP CPU_VI BSCLK 12 57
[O—CBLsvi DsauT cPU 508 cPU_cave CPU_VI DSQU 12 57
Istc \ASTER=K21_CONSTRAI NTS

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

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

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

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

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

:C bOLE 85D oOLE PEG D2R C N<15.. 0> THE POSESSOR AGREES TO THE FOLLOW NG

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

IV ALL RI GHTS RESERVED

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

BT

051- 8870
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Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%’TE M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAIR NECK GAP
MEM 375 . =37_0H SE =37_0H SE =37_0H SE =37_0H SE =STANDARD oo
MEM_40S . =40_0Hh 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 508 Top, BOTTOM Y =50_OHM SE =50_0HM SE =50_0HM SE =STANDARD =STANDARD
MEM 85D Top, BOTTOM Y =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF )
D P T R o o o o o
MEM 85D I SL3, 1'SL4, 1SL9, I SL10 Y =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF =85_0HM.DI FF )

Menory to Power Spaci ng

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

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

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

DQ to DQS matching per byte |ane should be within 0.127mm

DQS to clock matching should be within [CLK-63.5m] and [CLK+38. 1nm]

CLK intra-pair matching should be within 0.127nm inter-pair mmtching should be within 0.0508mm
CONTRCL signal's should be matched within [CLK-2.54m] to [CLK+0.0mm of CLK pairs

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

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

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

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

8 11 27 28 32

8 11 27 28 32

8 11 27 28 32

8 11 27 28 32

8 11 27 28 32

8 11 27 28 32

11 27 28 32

11 27 28 32

11 27 28 32

11 27 28 32

11 27

11 27

11 27

11 27

11 28

11 28

11 28

11 28

11 27

11 27

11 27

11 27

11 27

11 27

11 27

11 27

11 28

11 28

11 28

11 28

11 28

11 28

11 28

11 28

8 11 29 30 32

8 11 29 30 32

8 11 29 30 32

8 11 29 30 32

8 11 29 30 32

8 11 29 30 32

11 29 30 32

11 29 30 32

11 29 30 32

11 29 30 32

11 29

11 29

11 29

11 29

11 30

11 30

11 30

11 30

11 29

11 29

11 29

11 29

11 29

11 29

11 29

11 29

11 30

11 30

11 30

11 30

11 30

11 30

11 30

11 30

7

7

ELECTRI CAL_CONSTRAI NT_SET Prvs AL seaciG
O MEMA QK MEM 72D MEM O K MEM A CLK P<5.. 0>
o MMA QK MEM 72D MEM O K MEM A CLK N<5. . 0>
O MEMA CIR MEM 55S MEM CTRI MEM A_CKE<3. . 0>
O MEMA CIR MEM 55S MEM CTRI MEM A _CS L<3..0>
O MEMA CIR MEM 55S MEM CTRI MEM A_ODT<3. . 0>
O MEMA D MEM 55S MEM CMVD MEM A_A<15.. 0>
o MEMA D MEM 55S MEM_CMVD MEM A _BA<2..0>
Do MEMA QD MEM 55S MEM_CNVD MEM A RAS L
o MEMA QD MEM 55S MEM_CMVD MEM A _CAS L
o MEMA D MEM 55S MEM_CMVD MEM A VE L
O MEM A _DQ BYTEQ MEM 50S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTE1 MEM 50S MEM DATA MEM A_DQx<15. . 8>
O MEMA_DQ BYTE2 MEM 50S MEM DATA MEM A _DQ<23. . 16>
O MEMA_DQ BYTES MEM 50S MEM DATA MEM A _DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32>
O MEMA_DQ BYTES MEM 50S MEM DATA MEM A _DQ<47. . 40>
O MEMA_DQ BYTEG MEM 50S NMEM DATA NMEM A _DQ<55. . 48>
O MEMA_DQ BYTE?Z MEM 50S NMEM DATA NMEM A _DQ<63. . 56>
CoO—MEMLA_DQSO MEM 85D VEM DS MEM A DQS P<0>
O MEMLA_DQSO MEM 85D VEM DS MEM A DQS N<O>
O MEM.A_DQSI MEM 85D MEM DQS. MEM A _DQS_P<1>
O MEMA_DCS MEM 85D VEM DS NVEM A _DOS N<1>
MEM A_DQS2 MEM 85D MEM DQS. MEM A_DQS_P<2>
O MEM A DOS2 MEM 85D VEM DS NMVEM A_DQS_N<2>
O MEMLA_DOS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMLA_DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA DOsa MEM 85D VEM DS NMVEM A_DQS_P<4>
O MEMA DG4 MEM 85D MEM DQS. MEM A_DOS_N<4>
O MEMA_DOSS MEM 85D VEM DS MEM A DQS P<5>
CoO—MEMLA_DQSS MEM 85D VEM DS MEM A DQS N<5>
O MEMLA_DOS6 MEM 85D VEM DS MEM A DQS P<6>
CoO—MEMA DXS6 MEM 85D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 85D MEM DQS. MEM A _DQS_P<7>
O MEMA DQS7 MEM 85D VEM DS NVEM A _DOS N<7>
O MEMB aK MEM 72D MEM O K MEM B_CLK P<5.. 0>
O MMBEaK MEM 72D MEM O K MEM B_CLK N<5. . 0>
O MEME CIR MEM 55S MEM CTRI MEM B_CKE<3. . 0>
O MEME CIR MEM 55S MEM CTRI MEM B_CS L<3..0>
O MEMEB CIR MEM 55S MEM CTRI MEM B_ODT<3. . 0>
o MEME QD MEM 55S MEM_CMVD MEM B_A<15. . 0>
o MME QD MEM 55S MEM_CNVD MEM B_BA<2.. 0>
O MEMEB QD MEM 55S MEM_CMVD MEM B_RAS L
o MME QD MEM 55S MEM_CNVD MEM B_CAS L
o MME QD MEM 55S MEM_CMVD MEM B_WE L
O MEM B DQ BYTEQ MEM 50S MEM DATA MEM B_DQ<7. . 0>
CO—MEM B DQ BYTF1 MEM 50S MEM DATA MVEM B_DQ<15. . 8>
O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16>
O MEM B DQ BYTES MEM 50S MEM DATA MEM B_DQ<31. . 24>
O MEM B DQ BYTE4 MEM 50S MEM DATA MEM B_DQ<39. . 32>
O MEM B DQ BYTES MEM 50S MEM DATA MEM B_DQ<47. . 40>
O MEM B_DQ BYTEG MEM 508 NMEM DATA NMVEM B_DQ<55. . 48>
O MEM B DQ BYTEZ MEM 50S NMEM DATA NMVEM B_DQ<63. . 56>
CoO—MEMLB_DQSO MEM 85D VEM DS MEM B _DQS P<0>
CoO—MEMLB_DQSO MEM 85D VEM DS MEM B _DQS N<O>
O MEM B DXS1 MEM 85D VEM DS VEM B_DQS_P<1>
O MEM B DCS MEM 85D MEM DQS MEM B_DOS N<1>
O MM B DQS2 MEM 85D MEM DQS. MEM B_DQS_P<2>
O MEM B D2 MEM 85D VEM DS NVEM B_DQOS N<2>
O MEMB_DOS3 MEM 85D VEM DS MEM B _DQS P<3>
CO—MEMB_DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MEMEB DO MEM 85D MEM DQS MEM B_DQS_P<4>
O MEMEB DO MEM 85D MEM DQS MEM B_DQOS _N<4>
CoO—MEMB DS MEM 85D VEM DS MEM B _DQS P<5>
O MEMB_DOSS MEM 85D VEM DS MEM B _DQS N<5>
oMM B _DOS6 MEM 85D VEM DS MEM B _DQS P<6>
CoO—MEMLB_DOS6 MEM 85D VEM DS MVEM B DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D MEM DQS MEM B_DOS _N<7>
[ MVEM PWR PP1V5_S3RS0
[— MEM PVR PP1V5_S3
= MEM PVUR PPOV75_S3_MEM VREFCA A ;220 30 a1
[ MVEM PVR PPOV75_S3_MEM VREFDQ A ;27 26 20 30 a1

SYNC_DATE=04/ 06/ 201
— —

Isvnc VASTER=K21_CONSTRAI NTS

Menory Constraints

d} Appl e I nc.
®

"73.13.0

NOTI CE OF PROPRI ETARY PROPERTY:
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8

7

6

Digital

Vi deo Si gnal

Constraints

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE

ON LAYERD M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

Dl 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 AEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT
DI SPLAYPORT =3x_DI ELECTRI C 2 DI SPLAYPORT Top, BOTTOM =4x_DI ELECTRI C
Lvos =3x_DI ELECTRI C 2 Lvos Top, BOTTOM =4x_DI ELECTRI C

LVDS intra-pair matching should be 5 mils
Di spl ayPort/ TMDS intra-pair matching should be 5 ps
DisplayPort AUX CH intra-pair matching should be 5 ps

Max |ength of LVDS/ DisplayPort/TMDS traces: 12 inches

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4

SATA I nterface Constraints

Pairs should be within 100 mils of clock |ength
Inter-pair matching should be within 150 ps

No relationship to other signals

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE

ON LAYERD M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

Dl FFPAI R NECK GAP

SATA_90D

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

=90_0HM. DI FF

=90_0HM.DI FF

=90_0HM. DI FF

=90_OHM. DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPACI NG_RULE_SET

LAYER LI NE- TO- LI NE SPACI NG

SATA

=4x_DI ELECTRI C 2

SATA

Top, BOTTOM

=3x_DI ELECTRI C

SATA | cOMP

8 ML 2

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

USB 2.0 Interface Constraints

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

USB_85D.

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

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

=85_0HM.DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

SPACI NG_RULE_SET

LAYER LI NE- TO- LI NE SPACI NG

uss

=2x_DI ELECTRI C 2

uss

Top, BOTTOM

=4x_DI ELECTRI C

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

Section 3.8

NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET Prvs AL seaciG

ODo—DeM DP_85D pispiayPorTr | DP 1G M P<3. . 0>
DM DP_85D pispiAayPorT | DP 1G ML N<3. . 0>
O DR_EXTA AUXCH DP_85D pspraypert [ DP 1G AUX CH P
CO—DR_EXTA AUXCH DP_85D DisplAyPorT [ DP_ 1 G AUX_CH N
LS 1GAAK LVDS 90D LVDS LVDS IG A CK P

D L\Ds1GAaK LVDS 90D LVDS LVDS I1G A CLK N
CO—L\VDS 1G A DATA LVDS 90D LVDS LVDS | G A DATA P<2..0>
O—L\VDS 1G A DATA LVDS 90D LVDS LVDS | G A DATA N<2..0>
[ LVDS_90D LVDS LVDS | G A DATA P<3>
[ LVDS_90D LVDS LVDS | G A DATA N<3>
D LVDS_90D L\VDS LVDS |G B DATA P<3..0>
= LVDS 90D LVDS LVDS | G B _DATA N<3..0>
[ LVDS 90D LVDS LVDS I1G B CLK P

[ LVDS 90D LVDS LVDS 1G B CLK N

[ SATA_90D SATA SATA_HDD R2D C P
= SATA_90D SATA SATA HDD R2D C N
[O—SATA_HDD R2D SATA_90D SATA SATA HDD R2D P
[O—SATA_HDD R2D SATA_90D SATA SATA HDD R2D N
[O—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P

O SATA_HDD 2R SATA_90D SATA SATA _HDD D2R N

[ SATA_90D SATA SATA HDD D2R C P
[ SATA_90D SATA SATA HDD D2R C N
[ SATA_90D SATA SATA_ODD R2D C P
= SATA_90D SATA SATA ODD R2D C N
[O—SATA DD R2D SATA_90D SATA SATA _ODD R2D P
[CO—SATA_CDD R2D SATA_90D SATA SATA_ODD R2D N
[O—SATA DD 2R SATA_90D SATA SATA _ODD D2R P
[O—SATA DD 2R SATA_90D SATA SATA _ODD D2R N

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

O UsB HUB1 P USB 85D USB. USB HUB1_UP_P

[ USB 85D USB. USB HUB1_UP_N

O UsB HUR2 P USB_85D USB. USB HUB2_UP_P

[ USB_85D USB. USB HUB2_UP_N

O USB EXTA USB_85D USB USB_EXTA P
[CO—USB_EXTA USB 85D USB. USB _EXTA N

O UsB EXTR USB_85D USB USB_EXTB_P

[ USB 85D USB USB_EXTB_N
[O—USB_EXIC USB_85D USB USB_EXTC P

= USB_85D USB USB_EXTC N

CO—USB EXTD USB_85D USB USB_EXTD P

D USB_85D USB USB_EXTD_N
[O—USB_EXID USB 85D USB USB T29A P

[ USB 85D USB. USB T29A N

D USB_85D USB T29_A RSVD P

= USB 85D USB T29 A RSVD N
[CO—USB_CAVERA USB 85D USB. USB _CAMERA P

= USB_85D USB USB_CANMERA N

O USB _CAMERA USB 85D USB. USB _CAMERA CONN_P
(- USB_85D USB USB_CAMERA _CONN_N
O—UsB BT USB_85D USB. USB BT P

CO—UsB BT USB 85D USB. USB BT N

[O—USB TPAD USB_85D USB USB_TPAD P

[ USB 85D USB USB_TPAD N

CO—UsB IR USB 85D USB USB IR P

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

[ USB 85D USB USB_SDCARD N
[O—USB_BRCRYPT USB_85D USB. USB_BRCRYPT_P

[ USB 85D USB USB_BRCRYPT_N

[ —BCH USB RBIAS PCH USB_RBI AS PCH USB RBI AS
CO—PCHDIEEQK UNUSED | QK POLE 90D [ QK PAE PCl E_ CLK100M PCH P
CO—PCHDIEEQK UNUSED | QK POLE 90D | QK PAE PCl E_ CLK100M PCH N
[ K PCE 90D | QK POE ESB _CLK133M PCH P
[ K PCE 90D | QK POE ESB _CLK133M PCH N
CO—PCHDIEEQK UNUSED | QK POLE 90D | QK PAE PCH CLK96M DOT_P
CO—PCHDIEEQK UNUSED | QK POLE 90D | QK PAE PCH CLK96M DOT_N
OO POHDIEFQK UNUSED | QLK POE 90D | QK PAE PCH CLK100M SATA P
CO—PCHDIEEQK UNUSED | QK POLE 90D | QK PAE PCH CLK100M SATA N
[ CcPU 508 QK PAE PCH CLK14P3M REFCLK
O—LBC aKaim CPU 50S COKPOE PCH CLK33M PCl | N
CO—GEX QK DPIISS K PCE 90D | QK POE GFX _CLK120M DPLLSS P
CO—GEX QK DPIISS K PCE 90D | QK POE 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 ALLON ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(’GA#‘ NETTYPE G1I ps et '\bt Pr Oper t res
i ON LAYER? i ELECTRI CAL_CONSTRAI NT_SET | msica sencine e
LPC_s0s =s0_crv se =s0_crv sE =s0_crv sE =s0_crv se =sTANDARD ~sTANDARD ELECTRI CAL_CONSTRAI NT_SET Prvs AL seaciG
Lo sos “so_amse —so_amse “so_amse o amse —srmon —ormonD [O--LBCAD LPC_508 LEC tgg ,Il;\g;f/E E> o to a1 43 —eExTAM DP_85D D splavperT | DP_EXTA M._C P<3. . 0> o o
O BOERAVEL LPC_50S LEC LP oo DP_EXTA M DP_85D pispLayport | DPEXTA M._C N<3. . 0> s 64
[O-—LPC_RESET | LPC 50S LPC C RESET_L 25 | m— DF EXTA M. P<3_. 0>
) = - DP_85D Dl SPI AYPORT .. o
SPAGI NG RULE_SET LAYER LINETOLINE SPAGING | VeI GHT O--LPC aKaam K IPC50S | AKIPC LPC CLK33M SMC R 18 25 [ DP_85D pispLayport | DPEXTA M. N<3. . 0> o4
tre ' . [o>—-LPC_a Kaaw QLK IPC 50S | LK 1PC LPC CLK33M SMC 2 a1 [ DE_EXTA_AUXCH DP_85D DL sPLAYPORT | DP_EXTA_AUXCH C P oo
[O-—-LBC aKaim K IPC50S | AKIPC LPC CLK33M LPCPLUS o 25 43 o DP_EXTA_AUXCH DP_85D pispLayport | DPEXTA AUXCH C N s 64
crerre . oMt ’ S PCH O 0s SMBUS PCH CLK [ DP_85D DisPLAYPORT | DPEXTA AUXCH P o4
D SOURCE: Cal pel la Platform Design Guide for |bex Peak M (DG 398905- 398905_v1.5), Section 3.15 (== PP ﬁiznq x SMBUS _PCH DATA 16 :: = DP_85D. o spravecer { DPEXTA_AUXCH N o4
) D_SBBUSEEQ:IEDAIA_M}OQ on SML PCH O CLK 1: - CO—DELNI_M DP_85D pisplaypert | DP_INT_M._C P<3. . 0> -
SMBus | nterface Constraints == [ sve s0s YN SML_PCH O DATA oy [CoO—DeINT M DP_85D pspraypert | DP INT_M._C N<3. . 0> .
ALLOW ROUTE = === = SML_PCH 1 _CLK ° = DP_85D pDispLAayPorT | DP_ I NT_M._P<3. . 0> o6
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP - 11 ¢ _sM?LEOQ SMB 16 44 u:, I ’\n- M_ ’\'<3 j O>
= | SMB_50S SMB SM._PCH 1 _DATA 16 4 [ — DP_85D. DLSPLAYPORT 963
SvB_50S =s50_cr sE =s50_cr sE =s0_cr sE =s50_cr sE =STANDARD =STANDARD = = [ DP_85D piselayport | DP INT_M._F_P<3.. 0> o 63
CO-HABT AK HDA 50S HDA HDA BI T _CLK 6 16 40 = DP_85D DiSPIAYPORT | DP I NT_M._F N<3..0> 6 63
—— [ HDA_50S HDA HDA BIT CLK R 16 [O—DB_LNT_ALXCH DP_85D pisplayporr | DP_INT _AUX CH C P 563
SPACING_RULE_SET LAYER LINETOLINE SPAGING | W1 GHT Co-——HDA_SYNC HDA 50S HDA HDA_SYNC 5 16 40 CO—DE_LNT_AUXCH DP_85D pisplAayport | DP_ I NT_AUX_CH C N 663
v . —2x_Di ELECTRI C . = HDA 50S HDA HDA SYNC R 16 = DP_85D DisPLAYPORT | DP I NT_AUX CH P .
CO-—HDARST | HDA 50S HDA HDA RST R L 16 [ DP_85D DisPLAYPORT | DP_ I NT_AUX CH N o 63
_ _ =@ Frer— HDA SO KD s = eacam leac POLE 129 2D CP<3..0> ..,
HD Audi o Interface Constraints = = oA c0s o AD SO R = PCLE_85D POLE PCIE 129 R2D C N<3..0> .,
PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP CO—HbA_sDaur HDA 50S HDA HDA_SDOUT 6 16 40 [—POLE_PEG 2R | ANEG PO E_85D PCIE PCI E T29_D2R P<3> o 2
== [ HDA 50S HDA HDA SDOUT_R 16 [O—BCLE_PEG 2R | ANF2 PCl E_85D PClE PCl E T29_D2R P<2> s
roA_s0S =s0_crv se =s0_crv sE =s0_crv sE =s0_crv se ~sTANDARD ~sTANDARD PV CLK32K_ SUSCLK et peq oR Laner POLE 88D o PO E T29 D2R P<1> .
[O-BMasaK QK SLONSAS QIS ON [O—BCLE_PEG 2R L ANEQ PCl E_85D PClE PCl E_T29_D2R P<0> s
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | Wl GHT OO—SeLaK SPI _55S SPI SPI_CLK R 16 43 [CO—BCLE_PEG 2R | ANF3 PCI E_85D PO E PCl E_T29_D2R N<3> s 34
== = SPl_55S SPI SPI _CLK a3 [O—BCLE_PEG 2R | ANF2 PCl E_85D PClE PCl E_T29_D2R_N<2> o 3
o . it ’ [o—SBL_MxI SPL_55S Spl SPI_MOSI _R 16 43 [O—BCLE PEG 2R IANE1 | PO E 85D PCLE PCl E T29_D2R N<1> o
SOURCE: Cal pel la Platform Design Guide for |bex Peak M (DG 398905-398905_v1.5), Section 3.15 [ SPl_55S SPl SPI _MOSI 2 [O—POLE_PEG 2R | ANEO PO E_85D PCLE PCI E T29_D2R N<O> s 3
) ) CO—SBLMSO SPl_55S SPl SPI _M SO 16 a3 [O—BCLE PEG R2D | ANF3 PCl E_85D PCIE PCl E T29_R2D P<3> 34
Sl O Signal Constraints O—SkL_Cs0 SPI _55S SPl SPI _CSO_R L 16 43 [CO—BCLE_PEG R2D L ANE2 PCIE_85D PCLE PClE T29 R2D P<2> 2
PHYSI CAL_RULE_SET LAYER ALONRQUTE |\ i VUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP = SPL_55S Sl SPL_e80 L w [CO—BCAEPEG RPN LANRL BOLE_850 POLE PQE T29 RID Pel> 3
- ON LAYER? bl f— SPL_55S SPl SPIL_MB _CLK 43 50 [O—BCLE_PEG ReD L ANEQ | PQIE_85D PCLE PCl E T29_R2D_P<0> 5
K sLowsss =s5_crM sE =s5_cr sE =s5_crm sE =s5_crm sE =sTANDARD =STANDARD [ SPl_55S SPl SPI _M.B_MOSI 43 50 [CO—BCLE PEG R2D | ANF3 PCl E_85D PClE PCl E T29_R2D N<3> 34
C = SPl_55S SPl SPI _M.B M SO 43 50 [O—PCLE_PEG RoD | ANE? PO E_85D PO E PCl E T29_R2D N<2> 2
SPACI NG RULE_SET LAYER LINE TO LI NE SPACING | v GHT [— SPL_55S SPl SPI_MB CS L 43 50 [CO—BCLE_PEG RoD | ANE1 PCLE 85D POE PCl E_T29 R2D N<1> "
— - — —= = POIE 85D baLE PCl E ENET R2D P [CO—BCLE_PEG R2D L ANEQ PCl E_85D PClE PCl E T29_R2D N<O> 34
- [ PCl E_85D PCE PCl E ENET_R2D N = PCl E_85D PO E PClE T29 D2R C P<3..0> .,
[O-—BCLE_ENET R2D PCIE 85D PCIE PClE_ENET_R2D C P = PCl E_85D POE PClE T29 D2R C N<3..0>
SPI Interface Constraints e s x Ei:g xi :Zg E Emg gg I(D: N [CO—BAEQKIOMT29 (LK PO E 00D QK PAE PQ E_CLK100M T29_P 1024
— = = = =, PCI E ENET D2R N CO—BOLE_ O KI0OM T29 K PCOE 90D| QK POE PCl E_ CLK100M T29_ N 16 34
ALLON ROUTE [ — PCIE_85D PO E
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 D bl FﬁRED PCLE PC‘ E ENE-I— mR C P
smi_sss =s5_crne s =s5_crne s =s5_crne s =s5_crne s =sTANOARD =sTANOARD [ PCLE_85D PCLE PCIE ENET D2R C N Cl ock Net Properties
_ [ PCI E_85D PO E PClE AP_R2D P s 37 ELECTRI CAL GONSTRAI NT SET reTTYeE
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT [ PCI E_85D PClE PClE AP_R2D N s 37 — = Prvstea srane
o . ML L CO-—BCLE AP R2D PCIE 85D PCLE PCIE AP R2D C P 16 a7 [O—SYSAK_G K32K_RTC QK SIONE5S | ClK slow SYSCLK_CLK32K RTC 16 28
= PCIE 85D PCLE PCIE_AP_R2D C N 1697 [—_SYSCLK_ 1 K25M SR QK 25M 558 | K 25M SYSCLK_CLK25M SB 102
[O-—PAEAR 2R PALE_85D PAE PALE AP LER P o e _ _ QK 25M 555 | K 25M SYSCLK_CLK25M SB_R
PCl E AP_D2R N | — =R = e
= PALE85D PAE o fa— QK 25M 555 | K 25M SYSCLK_CLK25M ENET
[ PCI E_85D PCIE PG E FWR2D P [ QK 25M 555 | O K _25M SYSCLK_CLK25M ENET_R
[ PCI E_85D PCIE PG E FW R2D N [CO—SYSOK O K25M T29 QK 25M 555 | O K _25M SYSCLK_CLK25M T29 25 34
CO-—POE EWRD PCI E_85D PCIE PO E FWR2D C P = QK 25M 558 | QLK 25M SYSCLK_CLK25M T29_R a1
PCI E_85D PCIE PCILE FWR2D C N
. . . g POl E_FW PR PCl E_85D PCIE PGl E FW D2R P
Di spl ayPort Signal Constraints = PQLE 88D oo e POl E FWD2R N
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE WOTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [ PCIE 85D PCE PCIE FWD2R C P
op_85D —85_0MLD1 FF 65D FE [ [ [ s amorr [— PCl E_85D PO E PClE FW D2R C N
B [O--BOLE AP 2R PCl E 85D PClE CONN _PCI E_AP_D2R P
[ PCIE 85D PCLE CONN_PCI E AP D2R N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D bl FﬁAPiR?D bl FﬁRED PCLE CO\IN P(:‘ E AP F\’2D P
o sPLAYPCRT “ox_piELECTR G . o sPLAYPCRT cp, BorTaM —ax_piELECTR G . fa— PCLE_85D PCLE CONN_PCl E_AP_R2D N
i K PCOE 90D| QK PAE PEG CLK100M P s 16
PCl - Express Signal Constraints [ QK PAE 90D | QK PAE PEG CLK100M N s 16
e AL R ALLON ROUTE = CO-—BOLE_CLKI00M ENET K POE 90D| QK POE PCl E_ CLK100M ENET_P
_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 D O K PCLE 90D | clk P E PC‘ E O—KlOOM ENE-I— N
PaE 85D o5 amDiFE o5 amDiFE o5 amoFE o5 amDiFE o5 amoFE s omoirE [O--MP_PE1_REEQLK CLK PCILE 90D | LK PCLE PCl E_CLK100M AP_P s 16 a7
- [ K PCOE 90D| QK PAE PCl E CLK100M AP_N 6 16 a7
aK_pa e sop 90_aroi P =90_ar i P 90_ar i P =90_ar i P =90_aroi P =90_cra 01 FE e P2 pEEQK QK PaF son| aK parE POl E_ CLK10OM FW P
_ _ [ K POE 90D| QK PAE PCl E_CLK100M FW N
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT [ K PCOE 90D| QK PAE PCl E CLK100M EXCARD P,
~ « R - ~ [ e - = akearconaxear  POE CLIQOOMEXCARD N ..
[ CPU 27PAS CPU_CONP PCH VSS NCTF<1> s
crerer oM ’ = CPU_27P4S cPU_cave PCH VSS NCTF<2> s
[ CPU 27P4S CPU_COVP. PCH VSS_NCTF<5>
System Cl ock Signal Constraints [ CPU 27P4S CPU_COVP TP_PCH VSS NCTF<7>
PHYSI CAL_RULE_SET LAYER ALLOW ROUTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEQ(’GA#‘ D (Bl L77p4§ (Bl Lm PC'_| VSS ’\CTF<9> e
- ON LAYER? ki [ CPU 27PAS CPU_CONP PCH VSS NCTF<9> s 70
K sLowsss =s5_crm sE =s5_crm sE =s5_crm sE =s5_cr sE =STANDARD =STANDARD [ CPU_27PAS CPU_CONP PCH VSS_NCTF<11> s
- [ CPU 27PAS CPU_CONP PCH VSS NCTF<12> s
aK_zsmsss =55_crv sE =55_crv sE =55_crv sE =55_crv sE ~sTANDARD ~sTANDARD = CPU 27Pas CPU_covp PCH VSS NCTF<15> .
— [ CPU 27PAS CPU_CONP PCH VSS NCTF<17> s
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING |  WEI GHT [ CPU_27PAS CPU_CONP PCH VSS NCTF<19> N
A — [ CPU 27P4S CPU_COVP. PCH VSS_NCTF<21> .
Crreseon it ’ = CPU_27P4S CPU_COVP PCH VSS NCTF<22> Wm‘ — SUESEAUSSKRITERE
ak zsm =5x_D1 ELECTRI C - NOTE: 25Miz system cl ocks very sensitive to noise. CPU 27PAS CPU_CONP PCH VSS_NCTF<25> N .
g oL pveas oL O E$ xg gi<§g> : PCH Constraints .-«m ererr
[— CPU _27P4S CPU_COVP <29> 6 d} 051- 870
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CAESAR |V (Ethernet) Constraints

NE- TO- LI NE SPACI NG I GHT

ENET_3X

=3: 1_SPACI NG 2

SOURCE: Broadcom 5764-

DS04- RDS Page 38

SPACI NG_RULE_SET

LAYER

Ll

NE- TO- LI NE SPACI NG we G

D ENET_CR_DATA

am L

CAESAR | V ( Et her net

PHY) Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
ENET_S0S . =s0_cr SE =s0_cr SE =s50_cr sE =s50_cr sE =sTANDARD =sTANDARD
SPACI NG_RULE_SET LAYER Ll

ENET_MDI

0.6 Mv

SOURCE: Broadcom 5764- DS04- RDS Page 38

C FireWre Interface Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
EneT_1000 . =100_cHML D1 FF =100_cHML D1 FF =100_cHML DI FF =100_cHML D1 FF =100_cHML 01 FF =100_cHML D1 FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT

Fw TP

=3: 1_SPACI NG

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

Et hernet Net Properties

ELECTRI CAL_CONSTRAI NT_SET — senciG

[ ENET_50S. ENET_3X BCV6764_CLK25M XTALI
[ ENET_50S. ENET_3X BCV6764_CLK25M XTALO
[ ENET_50S. ENET_3X ENET_RESET_L
CO—ENEL VD ENET_100D ENET_MDI ENET_MDI _P<3. . 0>
[ ENET_100D ENET_MDI ENET_MDI _N<3. . 0>
ED—CRDATA ENET_50S ENET_CR DATA | ENET_CR DATA<7.. 0>
D—CRDATA ENET_50S. ENET_CR DATA | ENET_CR CMD
DR AK ENET_50S. ENET_CR DATA | ENET_CR CLK
DR DATA ENFT_50S. ENET_CR DATA | SDCONN_DATA<7. . 0>
D —CRDATA ENET_50S ENET_CR DATA | SDCONN_CMVD
D—ROK ENET_50S ENET_CR DATA | SDCONN_CL K
FireWre Net Properties

ELECTRI CAL_CONSTRAI NT_SET Prvs AL . senciG

ED—EWE0_TPA EW 110D EW TP FW PO_TPA P
CD—EWe0_TPA EW 110D EW TP FW PO_TPA N
ED—EWe0_TPE EW 110D EW TP FW PO_TPB_P
ED—EW.e0_TPE EW 110D EW TP FW PO_TPB_N
D—EWe1 TPA EW 110D EW TP FWP1 _TPA P
ED—EWe1 TPA EW 110D EW TP FW P1_TPA N
ED—EWel1 TR EW 110D EW TP FWP1 _TPB P
CD—EWe1_TeR EW 110D EW TP FWP1_TPB_N

Port 2 Not Used

Istc VASTER=K21_CONSTRAI NTS
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Di spl ayPort Si gnal

NOTE: Di splayPort Physical/ Spacing Constraints provided

T29 | 2C Signal

Constraints

Constraints

by Chipset or GPU page.

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T20_1 2¢ 555 =s5_cH SE =s5_cH SE =55_cH SE =55_cHu SE ~sTADARD =sTANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
T29_12C =2x_01 ELECTRI C >

DP/ T29 Connector Si

gnal Constraints

T29 SPI Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK caP
T29_SPI _55S =55_OHM_SE =55_OHW_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD .
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
T29_sP1 =2x_01 ELECTRI C -

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

SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VeI GHT
2900 =5x_D1 ELECTRI C - 2908 Top, BOTTOM ~7x_D1 ELECTRI C
SOURCE: Bill Cornelius's T29 Routing Notes

| C Net Properties

T29

Properties

T29/ DP Net

T29 Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
o DP_85D DisPLAYPORT | DP. T29SNKO_M._C P<3..0>
= DP_85D DisPLAYPORT | DP. T29SNKO_M._ C N<3. . 0>
CD—DR_T29SNKO M DP_85D DisPLAYPORT | DP. T29SNKO_M._P<3. . 0>
DP_T29SNKQ M DP_85D DisPLAYPORT | DP. T29SNKO_M._N<3. . 0>
[ DP_85D Dl sPLAYPORT | DP._T29SNKO_Al P
(e DP_85D DLsPLAYPORT | DP. T29SNKO_AUXCH C N
DP_T29SNKQ_AUXCH DP_85D D spLAYPorT | DP_T29SNKO_AUXCH P
DP_T29SNKQ_AUXCH DP_85D DL sPLAYPORT | DP. T29SNKO_AUXCH N
D DP_85D DisPLAYPORT | DP. T29SNK1_M._C P<3..0>
D DP_85D DisPLAYPORT | DP. T29SNK1_M._C N<3.. 0>
DP_T29SNK1_M DP_85D DisPlAYPORT | DP. T29SNK1_M._P<3.. 0>
DP_T29SNK1 M DP_85D pispLayporT | DP_T29SNK1 M. N<3. . 0>
D DP_85D DisPLAYPORT | DP.T29SNK1_AUXCH C P
[ DP_85D D sPLAYPORT | DP.T29SNK1_Al N
DP_T29SNK1_AUXCH DP_85D pispLAYPorT | DP_T29SNK1 _AUXCH P
DP_T29SNK1_AUXCH DP_85D DisPLAYPORT | DP. T29SNK1_AUXCH N
D T29 12C 558 | T29 12C 12C T29_SCL
[ T29 12C 558 | T29 12C 12C T29_SDA
D129 SPL_aK T29_SPI_55S | T29_SPI T29_SPI _CLK

_ T29 SPI_55S | T29 SpI T29_SPI _MOSI
CD—IR29.SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO
CD—I29.SPlL_CS | T29_SPI_55S | T29_SPI T29_SPI _CS_L
[ T29DP 80D T29DP T29_R2D C P<3..0>
[ S T29DP_ 80D T29DP T29_R2D C N<3..0>
D T29DP 80D T29DP T29_D2R P<3. . 0>
[ T29DP 80D T29DP T29_D2R N<3. . 0>
D129 R T29DP 80D T29DP T29_R2D P<0>
Eo—IR29_ R0 T29DP 80D T29DP T29_R2D_N<O0>
D129 oD T29DP_80D T290P T29_R2D P<1>
129 RoD1 T29DP 80D T29DP T29_R2D N<1>
[ T29DP 80D T29DP T29_R2D C F P<1..0>
[ T29DP_80D T29DP T29_R2D C F N<1..0>
o129 2RO T29DP_80D. T290P T29_D2R C P<0>
Eo—I29_2R0 T29DP 80D T29DP T29_D2R C N<O>
D129 2RI T29DP_80D T290P T29_D2R C P<1>
D29 2RI T29DP 80D T29DP T29_D2R C N<1>
(e T29DP 80D T29DP T29DPA D2R1_AUXCH P
= s T29DP 80D T29DP T29DPA D2R1_AUXCH N
[y T29DP 80D T29DP DP_SDRVA M._C P<3..0>
[ T29DP 80D T29DP DP_SDRVA_M__C N<3..0>
[ T29DP_80D T29DP DP_SDRVA M._R P<3..0>
0D T29DP_ 80D T29DP DP_SDRVA M._R N<3..0>
ED—DP_SDRVA_ M _EVEN T29DP 80D T29DP DP_SDRVA_M._P<0>
ED—DP_SDRVA_ M _EVEN T29DP 80D T29DP DP_SDRVA_M._N<0>
DD SDRVA M_OD T29DP_ 80D T29DP DP_SDRVA M._P<1>
CD—DP_SDRVA M _OoD T29DP 80D T29DP DP_SDRVA M._N<1>
ED—DP_SDRVA_ M _EVEN T29DP 80D T29DP DP_SDRVA M._P<2>
D —DB_SDRVA M _EVEN T29DP 80D T29DP DP_SDRVA M._N<2>
CD—DB_SDRVA MDD T29DP 80D T29DP DP_SDRVA_M__P<3>
CD—D2_SDRVA M_OD T29DP 80D T29DP DP_SDRVA _M._N<3>
CD—DP_SDRVA_AUXCH T29DP_ 80D T29DP DP_SDRVA AUXCH P
ED>—DP_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_ AUXCH N
[ T29DP 80D T29DP DP_SDRVA AUXCH C P
[ T29DP 80D T29DP DP_SDRVA AUXCH C N
T29DPA M _CDD T29DPA M._P<1>
C—I290PA M QDD T29DPA M._N<1>
[Z»—I290PA M QDD T29DPA M._P<3>
C>—I290PA M QDD T29DPA_M__N<3>
(= T29DP_80D T29DP T29DPA M._P<3..0>
[ T29DP 80D T29DP T29DPA M._N<3. . 0>
flecrs s T29DP_ 80D T29DP T29DPA M._C P<3.. 0>
T29DP 80D T29DP T29DPA M._C N<3.. 0>
DDA EXT_AUXCH T29DP 80D T29DP DP_A EXT_AUXCH P
DDA EXT_AUXCH T29DP_ 80D T29DP DP_A EXT_AUXCH N

8 34

8 34

34

34

8 34

8 34

34 a4

34 a4

8 34

8 34

8 34

8 34

64

64

64

64
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7

6

4

w

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

ALLON ROUTE
PHYSI CAL_RULE_SET LAYER ON LAYERD
1TOL_Di FFPAI R . =STANDARD

=STANDARD

M

6 a4

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 SNVC 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 lsve s0s  fsve 0 | 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_ |svesos  lsvs | 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_MGMTI_SDA

SMBus Charger Net Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

PHYSI CAL

sPACI NG

CO—CHER CS 1TOl_DI EEPAIR CHGR CSI _P
= 1TOl DI EEPAIR CHGR CSlI _N
[O—CHER CSO 1TOl DI EEPAIR CHGR CSO P
D 1TOl DI EEPAIR CHGR CSO N

SYNC_DATE=04/ 06/ 201
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®

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

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

051-8870 | D
3.13.0
106 OF 109
73 OF 75

8

2

1

WWW . AliSaler.

om




7

6

5

3

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:; K21/ K78 Spec' fi ¢ Net Pr Oper ties
SeNsE_1TO1_555 =1 1_01 FRPAI R =55_crv sE =55_crv sE -s5_amsE 110l FFPALR 110N FFPALR ELECTRI CAL_CONSTRAI NT_SET —— s
- [ FNET_T000 [ FRETooNN— | ENETCONN P<3. . 0>
THERM 1TC1_55S 110N FFPALR -s5_amsE -s5_amsE -s5_amsE 110N FFPALR 110l FFPALR = ENET 1000 Ep— ENETCONN N<3. . 0>
o FePA R I I I I— = SATA_90D SATA SATA ODD D2R UF_P
[ SATA_90D SATA SATA_ODD _D2R _UF_N
[— SATA_ 90D SATA SATA HDD D2R RDRVR OUT P
co NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULé SI:_.T D QATA?QOD SATA, SATA Hm MR RDR\/R O\JT N
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT - il - il - - [ SATA_ 90D SATA SATA HDD R2D RDRVR I N P
- = cPu_cove ao ao_P2wm [— SATA_90D SATA SATA_HDD R2D RDRVR I N N
D e e ’ = SATA 90D SATA SATA_HDD D2R RDRVR I N_P
THERM 2.1 sPACI NG - CPOVECSENSE b oopawm =B SATA_90D SATA SATA _HDD D2R RDRVR | N_N
— SATA_90D SATA SATA HDD R2D RDRVR OUT P
A O =2:1_spAci NG > — SATA_ 90D SATA SATA HDD R2D RDRVR OUT N
O —SENSE_DI FEPAIR THERM 1TOL 559 THERM CPUTHVSNS D2_P
— [ THERM 1TOL 559 THERM CPUTHVSNS D2_N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT _ ED—CRU THERMD THERM 1TOL 559 THERM CPU_THERMD P
= NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET [ THERM 1TQl_55§ THERM CPU THERMD N
e e ’ === [CO—SENSE_DIFEPAIR THERM 1TOL 559 THERM T29_THERMD P
_ oee ® o D THERM 1T01_555 THERM T29_THERNVD N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT CO—SENSE_DIFEPAIR THERM 1TOL 559 THERM T29 _M_BBOT_THMSNS P
. B - === [ THERM 1TOL 559 THERM T29_M_BBOT_THVENS N
=STANDARD 2 NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA_TYPE | SPACI NG RULE_SET
axeae a0 aorw [O—SENSE_DI EEPAI R SENSE_1TQl_555 SENSE I SNS_HS COVPUTI NG N
= [ SENSE_1TO1_555 SENSE I SNS_HS COVPUTI NG P
= e bl oo [ SENSE_DI FEPAI R SENSE_1TQl_559 SENSE | SNS HS OTHER N
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT B =
. satA ao ano_P2mn [ SENSE_1TO1_555 SENSE I SNS_HS OTHER P
a0 P2v 0.20 1000 = [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE CPUVCCI OSO0_CS N
= bl g orepem = SENSE_1TQl_555 SENSE CPUVCCI OS0_CS_P
PWR_P2MM 0.20 WM 1000 .
crerer SPoR il [O—SENSE_DI EEPAI R SENSE_1TOl_559 SENSE CPUL WP_| SNS1_P
e SATA SB_POnER PYR_P2MM SENSE_1TO1_559 SENSE CPUI WP_1 SNS1_N
NET_SPACI NG TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE | SPacl l\GﬁRUL»EiNSEf» _ g_SENSF,D' J—— SENSE 1Tl 559 SENeF CPU MVP_| SNS2_ P
VEM LK a0 aro_Pawm e Sororen i = SENSE_1TQl_555 SENSE CPU MVP_1 SNS2_N
oo . P [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE CPUI WP_| SNS1G P
_ — [ SENSE_1TOl_559 SENSE CPUI MWP_1 SNS1G N
C NEM CTRL a0 a0 P2v CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE CPU WP_| SUM R P
— I [ SENSE_1TO1_555 SENSE CPU WP_| SUM R N
MDA bk "w’mw _ NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE CPU WP_| SUMG R P
NEM OGS a0 a0 P2v = [ SENSE_1TOl 555 SENSE CPUI WP_| SUMG R N
s bl oo [CO—SENSE_DI EEPAI R SENSE_1TQl_555 SENSE CPU MVP_I SNS_P
[ SENSE_1TOl 555 SENSE CPUI WP_| SNS_N
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK’G&:; 7” EEPALR :Eg::: 12 :z: :EE x@% g Z
NEM_40S . 0.09 Wt 400 ML T O—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE CPUI WP_| SUMG P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE QFl\BFi—l TO1L _55 SENSE (:F’Ul WP | SU'\G N
NEM72D . 0.09 Wt 400 ML ) [ED—SENSE_DI FEPAIR SENSE_1TOl 555 SENSE I SNS_CPU N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QFl\BFi—l TO1L _55 SENSE | S'\ls (:F’U P
VM aTS . 0.09 Wt 400 ML [ED—SENSE DI FEPAIR SENSE_1TOl 555 SENSE I SNS_HDD N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE QFl\BFi—l TO1L _55 SENSE | S'\IS Hm P
NEM_ 85D . 0.09 Wt 400 ML ) [ED—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE I SNS HDD R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QFl\BFi—l TO1L _55 SENSE | SNS Hm R P
POLE_BSD. . 0.076 W 10 mm [ED—SENSE DI FEPAIR SENSE_1TO1 559 SENSE | SNS_LCDBKLT_N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QFl\BFi—l TO1L _55 SENSE | S'\ls LCDBKLT P
Uss_asD or 01w 500 ML NSE_DI FEPAI R SENSE_1TOl 555 SENSE I SNS_ODD N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ E QFl\BFi—l TO1L _55 SENSE | S'\ls O]D P
cy_27Pas or 0.09 Wt 400 ML [ —SENSE DI EEPAIR SENSE_1TOl 555 SENSE I SNS OOD R N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE _ D QF'\BFi—I Tm7§§ SENSE | SNS GJD R P
QK pa e 900 e 0.09 Wt 400 ML [CO—SENSE_DIFEPAIR SENSE_1TOl 555 SENSE I SNS_1V5_S3_N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE QFl\BFi—l TO1L _55 SENSE | S'\ls 1\/5 83 P
NSE_DI FEPAI R SENSE_1TOl 555 SENSE I SNS_P1V8GPU R N
- SENSE_1TO1_555 SENSE I SNS_P1VBGPU R P
B [Z—SENSE_DI FEPAIR SENSE_1TOl 555 SENSE I SNS_AlI RPORT_N
= SENSE_1TOl 555 SENSE | SNS_AI RPORT_P
— LVDS_90D LVDS LVDS CONN A CLK F N
— LVDS 90D LVDS LVDS CONN A CLK F P
Audi o Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ZD—SPKRANE_| NR DI EEPAI R AUDI O SPKRAMP_| NR P
= DI EFPAI R AUDI O SPKRAMP_| NR N
[ MAX98300 R DI EEPAI R AUDI O MAX98300_R P
= DI EFPAI R AUDI O MAX98300_R N

Menory Constrai nt

Rel axati ons

Allow 0.127 mm necks for >0.127 mmlines for ARD fanout

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

a5 59

a5 59

a5 57 58

a5 58

38 46

38 46

8 46

8 46

a6 56

a6 56

37 46

37 46

6 40 51 74

6 40 51 74

K21/ K78 Specific Net Properties

ELECTRI CAL_CONSTRAI NT_SET f— i
[O—PCLE CLKIOOM AP G K PCIE 90D | O K POE PCl E_CLK100M AP_CONN_P
[ K PCOE 90D | QK POE PCl E_ CLK100M AP_CONN N
[ 1TOl DI EEPAI CHGR CSI _R P .
[ 1TOl DI EEPAI CHGR CSI _R N .
D 1TOl DI EEPAI CHGR CSO R P 46 53
[ 1TOl DI EEPAI CHGR CSO R N 46 53
O—usaex USB 85D USB USB2_ EXTA MJUXED P .
[O—usaex USB 85D USB USB2_ EXTA MUXED N .
[CO—uwsea USB 85D USB. UsSB2_LT1 P 20
[O—usaex USB 85D USB. USB2_LT1_N 20
[ USB 85D USB. CONN_USB2_BT_P
D USB_85D USB CONN_USB2_BT_N
[ USB_85D USB USB LT2 P
i USB_85D USB USB LT2_N
[ DP_85D DI SPLA r DP 1G AUX CH C P
=t DP_85D DLSPLA r DP 1G AUX CH C N
O—SeKaur DI EFPAI R AUDI O SPKRAMP_L_P_OUT
oO—SeK aur DI EEPAI R AUDI O SPKRAMP_L_N _OUT
o—SeKaur DI EFPAI R AUDI O SPKRAMP_SUB P_QOUT
o—seKaur DI EEPAI R AUDI O SPKRAMP_SUB N _OUT
oO—SeKaur DI EFPAI R AUDI O SPKRAMP_R P_OUT 65152
o—SeKaur DI EFPAI R AUDI O SPKRAMP_R N OUT 65152
DAL DFE 1TO1_DI EEPAI AUDI O SSMP315_SUB_N
ED—AWL DEE 1TOl DI EEPAI AUDI O SSMR315_SUB P
ED—AWL DEE 1TOl DI EEPAI AUDI O SSM315_L_N
ED—AW DI FE 1TO1_DI EEPAI AUDI O SSWMP315_L_P
ED—AWL DIEE 1TOl DI EEPAI AUDI O SSM2315_R N
DAL DEE 1TOl DI EEPAI AUDI O SSM315_R P
E>—AWL DEE 1TOl DI EEPAI AUDI O AUD LO2_N R
ED—AWL DEE 1TOl DI EEPAI AUDI O AUD L2 P R
DAL DFE 1TO1_DI EEPAI AUDL O AUD LOL_N R
ED—AWL DEE 1TOl DI EEPAI AUDI O AUD LOL P R
ED—AWL DEE 1TO1_DI EEPAI AUDI O AUD LO2_N L
DAL DFE 1TO1_DI EEPAI AUDI O AUD L2 P L
ED—AWL DEE 1TOl DI EEPAI AUDI O SPKRAMP_I NL_P
DAL DEE 17Ol DIEEPAIR AUDIQ SPKRAMP_| NL_N
ED—SPKRAVP I \R DI EFPAI R AUDI O SPKRAMP_| NR P 640 51 74
CD—AWL DEE DI EFPAI R AUDI O SPKRAMP_| NR N 640 51 74
DAL DEE 1TOl DI EEPAI AUDI O SPKRAMP_| NSUB P
ED—AL DEE 1TOl DI EEPAI AUDI O SPKRAMP_| NSUB_N
[ USB 85D USB. USB TPAD R P
[ USB 85D USB. USB TPAD R N
D SB_POWFR PP3V3_S5 .
i SB_PONFR PP3V3_S0 N
J_ GND GN\D
M sc Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D —usaean USB 85D USB USB EXTA MUXED P
s e USB 85D USB USB EXTA MUXED N
D (use ean USB 85D USB USB LT1 P
D> s e USB 85D USB USB LT1 N
[ —usa_tean USB 85D USB USB_TPAD CONN P 5 a0
D—sB1ean) USB 85D USB USB_TPAD _CONN_N 6 49
rs—SMBUS SMC MGME SDA | SMB 558 SVB 12C SMC_SMS_SDA_R
. SMC, | . | SMB_55S SMB 12C SMC SM5_SCL_R
ez SMB_55S SMB 12C TCON_SCL
= SMB 555 SMVB 12C TCON _SDA
[y SMB_55S SMB 12C TCON_SCL__CONN
Fme SMB_55S SMB 12C TCON_SDA_ CONN
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K90i Board- Specific Spacing & Physical Constraints
BOARD LAYERS BOARD AREAS BARCPM | OEREFRR
TOP, I SL2,1SL3,|SL4,1SL5,1SL6,1SL7,1SL8,1SL9,1SL10,1SL11, BOTTGM NO_TYPE, BGA M 15.5.1
PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG v GHr NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT - Y =50_OHM SE =50_OHM SE 10 WM 0 M om DEFAULT - 0.1 MW > - - BGA BGA PIMM
STANDARD * Y =DEFAULT =DEFAULT 10 wm =DEFAULT :DEFAULT’ STANDARD * =DEFAULT ? o MEM_CLK * BGA BGAiF’ZWH o
— BGA_P1MM * =DEFAULT ? o CLK_PCI E * BGA BGAiF’ZWH -
D PHYSI CAL_RULE_SET LAYER AGFONRTE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NEO(» GAP BeA_Pzvm N CORFAULT P LK SLow N oA o P
50_OHM SE TOP, BOTTOM Y 0.110 WM 0.090 WM
50_OHM SE * Y 0.090 MM 0.090 MM =STANDARD =STANDARD :STAI\DAFD SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI Gﬂ » SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI Gﬂ »
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- 1-5:1_SPAG NG . 0.15 W ? _ 2X D ELECTR C . 0-140 W ? _
40_CHM SE ToP, BOTTOM v 0.170 MM 0.170 MM T 2: 1_SPACI NG * 0.2 W™ ? _ 3X_DI ELECTRI C * 0.210 MM ? i
40_OHM_SE | SL3, 1SL4, 1519, 1 SL10| Y 0.140 MM 0.140 MM =STANDARD =STANDARD :STA\I)AR()’ 2.5 1 _SPAGING . 0.25 v ? . 4X _DIELECTRI C . 0.280 wv ? .
40_CHM SE N v _sT, _sT, _sT, _sT, :STAl\DARﬁ 3: 1_SPACI NG * 0.3 WM ? i 5X_DI ELECTRI C * 0.350 MM ? i
4: 1_SPACI NG * 0.4 WM ? 7X_DI ELECTRI C * 0.490 MM ?
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
37_OHM SE TCP, BOTTOM Y 0.195 Mv 0.1 M o
37_OHM_SE | SL3, I'SL4, 1SL9, 1 SL10| Y 0.160 MM 0.1 MM =STANDARD =STANDARD :STAl\DARd
37_OHM_SE * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAl\DARﬁ

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
27P4_OHM SE | TOP, BOTTOM Y 0.310 W 0.2 W o
27P4_OHM_SE * Y 0.250 MM 0.2 W™ =STANDARD =STANDARD :STAl\DARﬁ

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

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

PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- PHYSI CAL_RULE_SET LAYER AFONRTE | M NMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAl\DARﬁ o 1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM »
72_COHM DI FF I'SL3, I SL10 Y 0.135 WM 0.135 WM 0.130 MM 0. 130 NM’
72_COHM DI FF 1SL4,1SL9 Y 0. 155wV 0.155 WM 0.130 MM 0. 130 NM’
72_COHM DI FF TOP, BOTTOM Y 0.165 MM 0.165 MM 0.130 W 0. 130 NM’

PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
85_0OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAl\DARd o 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_OHM DI FF I'SL3, I SL10 Y 0.095 MM 0.1 MM 0.170 Mm 0.170 NM’ 85_DI FF_BGA ISL3,1SL4 Y 0.075 MM 0.075 MM 0.125 W 0.125 NM’ o
85_0OHM DI FF 1SL4,1SL9 Y 0.115 MM 0.115 WM 0.170 Mm 0.170 NM’ 85_DI FF_BGA I'SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 W 0.125 NM’
85_0OHM DI FF TOP, BOTTOM Y 0.130 MM 0.130 MM 0.195 MM 0. 195 NM’ NOTE: 85_DI FF_BGA is 85-ohns differential inpedance on outer |ayers and 80-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
90_OHM DI FF * % =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 90_DI FF_BGA * ~90_OHMLDI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF

B 90_OHM DI FF I'SL3, I SL10 Y 0.089 MM 0.089 MM 0.210 MM 0.210 NM’ 90_DI FF_BGA ISL3,1SL4 Y 0.075 MM 0.075 MM 0.125 W 0.125 NM’ o
90_OHM DI FF 1SL4,1SL9 Y 0.105 MM 0.105 MM 0.210 MM 0.210 NM’ 90_DI FF_BGA I'SL9, I SL10 Y 0.075 MM 0.075 MM 0.125 WM 0.125 NM’
90_0OHM DI FF TOP, BOTTOM Y 0.115 MM 0.115 MM 0.210 MM 0. 210 NM’ NOTE: 90_DI FF_BGA is 90-ohns differential inpedance on outer |ayers and 85-ohns on inner |ayers.

PHYSI CAL_RULE_SET LAYER AFONBHTE [ M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP- PHYSI CAL_RULE_SET LAYER AFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
100_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAl\DARd o 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 I'SL3, I SL10 Y 0.074 MM 0.074 MM 0.250 Mm 0. 250 NM’ 100_DI FF_BGA ISL3,1SL4 Y 0.075 MM 0.075 MM 0.125 W 0.125 NM’ o
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 :STAl\DARd 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 MV 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
A 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 :STAl\DARﬁ

PHYSI CAL_RULE_SET LAYER AGFONRTE | M NIMUM LINE WDTH [ M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP-
80_OHM DI FF * Y =STANDARD =STANDARD =STANDARD =STANDARD :STAl\DARﬁ
80_OHM DI FF I'SL3, I SL10 Y 0.110 wm 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 WM 0.180 MM 0. 180 NM’
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