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ALL RESI STANCE VALUES ARE IN OHMS, 0.1 WATT +/-

2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS.
3. ALL CRYSTALS & OSCI LLATOR VALUES ARE | N HERTZ.
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6000 | NTEL CPU
WHI STLBR XDP CONN
PG 23
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PG 9-13
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DOR3 /1333M2 | oy v
196900/ 16950
PG 26, 28
DC/ BATT POVNER SUPPLY
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GPI O FDI DM RTC
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SPI PG 51
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. e SPI oot FAN CONN AND CONTROL
SATA PG 16 PG 58 PG 53
Conn
HD \TA 3.0/ 6GHZ /I\ \l/
» Po 41 | NTEL
CBTLO6141EE ¥99° B0 BsB ADC Fan Ser
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19320 SATA COUGAR PO NT sMC Pri LPC Conn
J4501
po o4 SATA | aazorsae | "% LPC o st Por t 80, seri al
Conn PG 16 PG 47
u1800
P8 41
PWR
9400
DI SPLAY PORT bP ot CTRL 600
CONN RGB QUT PG 17 USBDN
s USX2061  USBDN
HDM  OUT i PG 73 USBDNA
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XP25-5 LVDS ouT 7 4
8 o
PG 87 - @
TN:G)SIBCXN 0w E ~ 33401 J5713/ 35800 13500 14600, JAQIO‘ 4720
£ ° T PA
B © Bl uet oot h %%(m% EXPRESSCARD EXTERNAL
B
PCl '9 ~ PG 31 PG 53/ 54 PG 32 l:lesm
[\N © EXTC EXTB
J9000 PG 18 3 ~
LVDS - U3600
° USBDN
CONN JTAG
USX2061 USBDN
PG 83 SMB PG 73 USBDN
SvB
PG 16 USBDN1$
e CONN
R
PEG rc16 PCl - E | HDA DIMM's EXPRESSCARD i
PG 16 PERN2 PERN3 PERNL PERNA PG 16
J3402 34800
CAVERA I R
PG 31 PG 44
U6200 .
Audi oCodec
CS4206 ACNZC
PG 57
LINE IN \—\\/
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FW643 €] EXPRESSCARD HEADPHONE Speaker
E- NET CON Amp SYNC _VASTER=K60 _M.B
BCMB7765 N APS g e
PG 38 PG 36 PG 32 PG 60
:[: LI NE OUT
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M ni PCI - E FW 800 E— NET J6780, 6781, 6782, 6700, 6_750
Al RPORT Conn Conn Audi o
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PG 40 PG 37
PG 61
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PONER SYSTEM ARCHI TECTURE

D6990

SMC PWRGD
N NCP303LSN | SMC RESET L [
PPDCI N_G3H_OR_PBUS_R R6390 T uUs000 J
] ( PAGE 46)
E”ﬁ?\f@w SMC AVREF SUPPLY
SMC_PBUS_VSENSE PM6640 PP3V42_G3H N or PP3V3_S5_AVREF_SNC
T/ U6990 REF3333 PP3V42_G3H
PA
J6900 F7040 Q@315 (PAGE 63) (PAGE 46) | SMC_TPAD _RST_L
PPBUS_G3H D
F6905
R7020
AC 6A FUSE 5001
DCl N( 16. 5V) ~ U7000 SMC_GPU_VSENSE R7640
ADAPTER U VIN v PPVBAT_G3H_CHGR_REG ViN /A PPVCORE GPU — L /A PPCPUVTT_SO
I'N | SLE6259HRT2 U e PP5V_S3_GFXI MP§_ 4D vaur / - N vaur /
SMC_DCI N_I SENSE 8A FUSE GPU VCORE &4)0 1. 05V \.)S‘,NQOPUJSBJ SENSE
1 1 SL95870
B/-l\?I'BI'LIJESR YSUPPLgéER | SL6263C SMC GPU | SENSE U7600 P 150 P PPCPUVCCI O_S3
CHA| R7050 A Us900 CPUVTTSO_EN [Zeoel = 1“ ~
P — Y YN PGOCD N PP1VO_FW
_ SMC_BATT_| SENSE GPUVCORE_EN PAGE 82 GPUVCORE_PGOOD (PAGE 70) - :ETPSEJZQZ?/&;_
—_——¢EN
(PAGE 64) ( ) SMC_CPU_VSENSE (PAGE 99)
36950 Qr055 R5388 B
s PPVBATT_G3H_CONN /e PPVBAT_G3H_CHGR_R SNC_CPU_H I SENSE /—\ CPU VCORE /—A\ PPVCORE SO CPU R PO
= .3 A Vo u COUGAR _ Ndm pvraTN L
. U VIN PVRBTN
g o | SL95831 SMC OPU | SENSE
N O CPU MWP7_VR|ON  U7400 == SYS_RERS,
P CHGR_BGATE — ~ IV ON RSMRST,
© P CPU MWP7_PGOOD
( PAGE 68) ACPRESHML
- PM_PCH_PVRCD S PVRGD pLrRemPLT_RERST_L
PP5V_S3 — -
> UL800  poooppaSPU_PURGD C
GVUX poiop) EGRAILL EN AP EMLVEM PVIRGE
w600  PBL7 EG RAI L2_EN — P3V3GPU_EN J SNCRIZD?QSIOQEL:EQZW u2850 (PAGE 16-21)
EG RAI L3_EN GPUVCORE_EN VNV il
PB17 2 — — —
- DDRREG_EN 1.5V
XP25- 5 royor EG.RAILA_EN DORREGEN s vours PPDDR _S3_REG @ PP1V5_S3
— MEMVTT_EN ‘*5‘3‘ & »r
pL32 PM ALL_GPU_PGOCD P1VOGPU EN_[Ent win PP1VO_SOGPU 0. 75V, 1.l PPVIT S0 DDR LDO
(PAGE 87) - e
1.103V(L/ H) ?41\0 P Sio0E — o
_______ DDRREG_PGOOD
PP1V5R1V35_ GPU | SNS SM_DRAV
P1V5FB_EN__¢ EN2 vourz A E/’; (Pf(‘i‘ogn i Py
SMC 1. 8V(R H) SMC_GPU_1V5_| SENSE
"""" PP5V_S5 U1000 vooce —
U4900 15L6236  pokp—PLVOGPU PGOOD 1
w9500 1 p1vsre PcooD AN PP4V5_AUDI O_ANALOG - 1A5SET
[RC ] P3V3S5_EN (PAGE 86) T P1V5CPU_EN wmvsfs 0 qrs60 PP3V3_SO gen MAXB84Qaurg 77 TR (PAGE 9- 145
roo SMC_PM G2_EN [ DELAY] - — 'WS;@B‘E&O PP5V| SO_FET %gé)lm
(PAGE 45) - ( 4 SN : !
s RD220 5VS0
N VREEH —
COUGAR_POI |NT PSVSS EN  lew 5y vam PPSV_S3 PPSV_S3
— L _(LUb_ PP3V3 S5 PM ALL_GPU_PGOOD
SLP_S5#( B4 PM_SLP_S5_L P3V3S5_EN op 3.3y VOUT2 — ng%%oé&ﬁ PP18V5 S3 u7980 SMC
806 ‘ (RH (PAGE 54) — ALL_SYS_PWRGD B
RC ] P5VS3_EN /3N TTPS51980 o870 — RED(P12) (o O-ADAPTER_EN
Py N 1 u7201 PP3V3_S0_&PU RSVRST 3]
)4 J. o (PA?E 63) RSVRST_INCPL) e cur( M RSMRST_L
.v BKLT_PLT_R
DDRREG_EN - S _ﬁ VAN | P3V3S5_PGOOD eavacRL EN L8009B ] pp1v5_s0 S5 SMCONOFF_L L ooy 20 O LWP_VR_ Qy
DELA S~ 3l U7710 i __L | MP_VR_ON( A
uli800 LCD _BKLT_EN LP8545S0QX PACE 71 B
P5VS3_PGOOD Q7810 ( ) I || || PM_SYSRST_L
— P3V3S3_EN BKLT_EN w701 ppvwﬁso L LT PP3V3_S3 5 SYSRST(Prg)
— ——¢ENA vout —S0_tcoRg —» Y PP3VS_ENET PP3V3_S0_PWRCTL oM PWRBTN L
PM SLP_S4_L ( PAGE 88) P1V8S0_PGOOD P17( BTN_OUg—= —
SLP_S4#( t$7y P3V3S3_EN P — PMSLP S5 L g s ss_i(pos)
21260 - PM SLP_S3_L&WOL_EN| | SMC_ADAPTER_EN P5VS3_PGOOD PM SLP S4 L - ReS* SMC_RESET_L
PM SLP_S3_L Qr8so TPS22924 e p SLP_S4_L(P94)
SLP_S3#( P32 S /Tem)\ wn LTcisrz oo PP1OV_FW Pravs_so Fef U4201 PP3V3_FW FUPHY SOPEOOD_PVROK %.sw_sg_umﬁs
.3 u7790 (PAGE 3%) S2117
PACE 16-21 PAGE 71 U4900
( ) ( ) 3V3S0_EN PP3V3_S0 (PAGE 45)
SMC_ADAPTER_EN&&PM SLP_S3_L FW PVR_EN
VCC
R7978 urs971
PP3V3_SO_VMN |\ 5\ SL880421 RTIJIZ
PM SLP_S3_L_R P1v8_so_d I sigora Vo PRS0 _PP1V5_SO_VMON 1 v3MON RST
—®EN
ur720 P1VBSO P PP1V05_S0_VMON P1V2ENET_PGOOD
(PAGE 70) F’G‘xﬂo 7850 ——————————9VAMN pace 73)°
P! .‘ P1V8S0 EN PEVSO EN PP3V3_FWFET PP1V2_SO TRST = 200n8 SYNC :\:AISLTSR:K17 M_B SYNC DATE=04/ 26/ 2010 A
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DELAY T P1V2GVUX_EN
P3V3S0_EN P1V2ENET_EN 8 8014A -
— LEN 7760 VouT PP1V2_ENHT d} App| e Inc. D
HRC CPUVTTSO_EN (PAGE 71) ®
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Alternate rFParts
PART NUMBER | ALTERNATE FCR| BOM CPTI CN REF DES | COMMVENTS:
Bar Code Labels / EEEE #' s
15750058 15750055 ALL Delta alt to TDK Magneti cs|
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON 15250896 15250518 L G LAvERS ALt 1O TG
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DG5Y] CRI Tl CAL EEEE_DGBY 15250915 15250796 AL VARG LAYERS ALT TO OYNTEG
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DG50] CRI Tl CAL EEEE_DG50 15550457 15550329 AL VARG LAYERS ALT TO MURATA
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEEE_DG51] CRI Tl CAL EEEE_DG61 51650805 51650806 AL KGO ALT TO NOLEX
826- 4393 1 LBL, P/ N LABEL, PCB, 28MVI X 6 MM [ EEEE_DG62] CRI TI CAL EEEE_DG62 35352805 35352603 AL alron1d 8 alt o 6 vater
12750111 12750060 ALL Rohm alt to Kemet
Nbd U| e Pal’ t S 35353085 35351658 ALL ST Mcro alt to LT (U5850)
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON 15250905 15251307 ALL Ontec (used on K90i) as alt (L7630)
33754032 1 1. CPU, SNB, SROOW PRQ D2, 2. 2, 45W 4+2, 1. 30, 6M BGA uU1000 CRI TI CAL CPU: 2_2GHZ 353S3055 | 35353151 ALL Pericomalt 1o NXP P Mix (U9390)
33754033 1 1, CPU, SNB, SROOU, PRQ D2, 2. 3, 45W 4+2, 1. 30, 8M BGA U1000 CRI TI CAL CPU: 2_3GHZ 37650855 | 37650613 ALL radar 8515240 Toshi ba FET (@200, etc)
33754029 1 | C. PCH, COUGARPOI NT SLHOD, PRQ BDBZHVE3 u1800 CRI Tl CAL 870-1939 | 870-1698 ALL Siiver alt to Gold tall pogo pins
34350534 1 1CASIC, GBI T ETHNET&SD CTRLR 686 GFN 6X6 U3900 CRI Tl CAL ENET: BO 870- 2015 | 870- 1699 ALL Siver alt o Gl snort pogo pins
34350494 1 1CASIC, GBI T ETHNET&SD CTRLR 686 GFN 6X6 U3900 CRI TI CAL ENET: AO 37650972 | 37650612 ALL [ —
33850753 1 1 G, FV43- E, 13948 PHY/ OO LINK/ PO - E, 12 u4100 CRI TI CAL 13850676 | 13850691 ALL adt Mt part ws 2nd source
33350543 4 | C, SGRAM GDDRS, 32MK32. 1. 25GHz, E- DI E, HE 18400, UB450, UB500, UB550 CRI TI CAL FB_512_SAMSUNG 128S0327 | 12850264 ALL add NEC part as 2nd source
33350564 4 | C, SDRAM GDDRS, 32MK32, 1. 25GHz, A- DI EL. 35V 18400, UB450, UB500, UB550 CRI TI CAL FB_512_HYNI X 376S0977 | 376S0859 ALL add new part as 2nd source
33380571 4 1 C, SGRAM GDDRS, 64MK32, 3. 6GBPS, G DI E, HF UB400, UB450, UB500, UBS50 CRI TI CAL FB_1G_SAVBUNG 13850681 | 138S0638 ALL add new part as 2nd source @B888, P430)
33380572 4 1 C, SGRAM GDDRS, 64MX32, 3. 6GBPS, M DI E, HF UB400, UB450, UB500, UB550 CRI TI CAL FB_1G _HYNI X
33753936 1 1, GPU, AVD, WH STLER 962FCBGA, 40NM ES usooo CRI TI CAL
33850945 1 Light R dge. S LHAJ, FCBGA, 16x15mm U3600 CRITI CAL T29: YES
35353055 1 1C. PIBVEDP212, x2 DI SPLAYPORT 2:1 MX, GEN U9390 CRITI CAL SMC
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33850895 1 | C, SMC, HS8/ 2117, SMWKIMM TLP U4900 CRI TI CAL SMC_BLANK
Pr 0 g r arrrred Par t S- AI I Bu | I d [S 34152855 1 I C. SMC, DEVELGPNENT- PROTQ, K92 u4900 CRI TI CAL SMC_PROG: PROTCD
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON 34152855 ! LG S povE T PROTOL 02 L4900 cRTcA SIC_PROS PROTOL
33550777 1 1. EEPROM SERI AL, 8K, 51 C U3690 CRITI CAL T29ROM BLANK 34152995 : G S DVRLORENT PROTR 12 U4900 RTCA SNE_PROS PROT®
34152899 1 16,129 EEPROM K92 U3690 CRITI CAL T29RCOM PROG Ni=2852 ¢ 'SR e RRINEE U4900 RTCA SV PROS BT
34152384 1 e ENOCFE 11 Orropa83. LxG u4800 PN 34152865 1 I C, SMC, DEVELCPMENT- DVT, K92 U4900 CRI TI CAL SMC_PROG DVT
33550724 1 16U RaM Ko/ F, K92 ug701 CRITI CAL GPUROM BLANK GPUROM wi | | NOSUFFED @EVT 4152898 5 R S ST U4900 RTCA SVE_PROS VT
34152957 1 1€ GPU ROM K91/ F, K92 ug701 CRI TI CAL GPUROM PROG
33650042 1 1 G, PLD, LATTI CE, LFXP2- 5E- 5, 132 BALL CSBGA u9600 CRI TI CAL GVUX_BLANK
34152996 1 16 G, ko2 u9600 CRITI CAL GVUX_PROG EFI
33753997 1 |G VDU 326, LRCI112A, 16K8/ 2KB, HVGFIZS U9330 CRITI CAL T20M0L: BLANK PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
34152939 1 1 C, PROGRAMVED MCU, 328, LPC1112A, 16KB/ 2KB, HVQFN2S. uU9330 CRI Tl CAL T29MOU: PROG 33550740 1 64 MBIT SPI SERIAL DUAL I/0O FLASH u6100 CRI Tl CAL BOOTROM_BLANK
34152893 1 1 C, EFI, ROM PROTQ, K90/ K901 / K91/ K91F/ K92 u6100 CRI TI CAL BOOTROM_PROG: PROTCO
34152934 1 1 C, EFI, ROM PROTOL, K90/ K901 / K91/ K91F/ K92 u6100 CRI TI CAL BOOTROM_PROG: PROTOL
34152991 1 1 C, EFI, ROM PROTOL, K90/ K901 / K91/ K91F/ K92 u6100 CRI TI CAL BOOTROM_PROG: PROTCR
34152894 1 1 C, EFI, ROM EVT, K90/ K90I / K91/ K91F/ K92 uU6100 CRI Tl CAL BOOTROM_PROG: EVT
34152895 1 1 C, EFI, ROM DVT, K90/ K90I / K91/ K91F/ K92 uU6100 CRI Tl CAL BOOTROM_PROG: DVT
341S2896 1 1 C, EFI, ROM PVT, K90/ K90I / K91/ K91F/ K92 uU6100 CRI Tl CAL BOOTROM_PROG: PVT
Et her net
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
33550539 i I C, FLASH, SERI AL, SPI , 1MBI T, 2V7, 8P, SO C U3990 CRI TI CAL ENETROM_BLANK
34152685 1 |G ENET Ro pROTOL K2 uU3990 CRITI CAL ENETROM_PROG A0_SD
34183027 1 I C ENET ROM PROTCR, EVT, DVT, PVT, K92 U3990 CRI TI CAL ENETROM_PROG: BO_NOSD
PSOC
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
341S2902 1 1'C. TP PSCC, PROTO, K90, K90i , K91, K91F, K92 U570 1 CRI Tl CAL TPAD_PROG PROTOL
341S3024 1 1C. TP PSCC, pr ot 02, K90, K90i , K91, K91F, K92T U570 1 CRI Tl CAL TPAD_PROG PROTCR
341S3024 1 1'C, TP PSCC, pr ot o1, EVT, K90, K90i , K91, K91F, K92T us5701 CRI Tl CAL TPAD_PROG EVT
341S3024 1 1C, TP PSCC, pr ot 01, DVT, pVT, K90, K90i , K91, K91F, K92T us5701 CRI Tl CAL TPAD_PROG: DVTPVT
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sm 61 MAKE_BASE=TRUE T
Frane Hol es ) gg v 74 _PEG D2R N<7..0> —  =PEG D2R N<7..0> .
O A MAKE_BASE=TRUE _—
2182%%5 ::: OGN SSI §_AUDH O JACK o2 74 _PEG R2D C P<7..0> — =PEG R2D C P<7..0> .
VA BASETRUE =
(@ = SH0911 @D = o2 74 _PEG R2D C N<7..0> __  =PEG R2D C Nk7..0> .
SH0910 1. 4D A- SHORT- EM - MLB- MB7- VB8 MAKE_BASE=TRUE —
ZT0932 M
3R2P5 1. 4Dl A- SHORT- EM - M.B- MB7- VB8 94 8a175 DP 1G AUX CH P — DP IGAUXCHP 8 17 84 94
O sm L = VAKE_BASE=TRUE —
94 8a 178 _DP I G AUX CH N — DPIGAUXCHN o 17 84 94
C ] [ 29108 FWPLUG DET L — FWPLUGDET L 5150 VAKE_BASE=TRUE =
ZT0960 VAKE_BASE-TRUE —
3ROP5 54 80 17 5 _DP_I G DDC CLK — DP1GDDC OK 5 17 80 6a
FW643_WAKE L — FW643 WAKE L TAKE BASE=TRUE =
o+ SH0913 " e ASETRUE = o o 00 17 0 DR |G DDC DATA — DP1GDDC DATA -
ZT0971 SHO912 1. 4Dl A- SHORT- EM - MLB- MB7- VB8 0a 175 _DP_1 G HPD — DP |G HPD 17 84
3R2PS 1. 4Dl A- SHORT- EM - M.B- MD7- VD8 = MAKE_BASE=TRUE =
O . oy (O Unused SD card signals T29 Signals
. s 33 POIE T29 D2R P<3..0> - =PEG D2R P<ll..8> .
(: : e TP_SDCOONN DATA<O. . 7. DOONN_DATA<O. . 7 VEBASETRE
* NAKSBASE:TM <0.. 7> == 0. L 0533 _PCIE T29 D2R N<3..0> — =PEG D2R N<11..8> .
TP_SDCONN CLK — TP SDCONN CLK VAKE BASE-TRUE
3 s TESDCONY L = s = o e 033 PCILE T29 R2D C P<3..0>—  =PEG R’D C P<11..8> .
AR BASETRE =
2182%‘510 oA s Sl{éal‘:,m o7 NB3 -8 I,EKE LN CVD =1 SLCONN GVD e 9533 _PCIE T29 R2D C N<3..0>—— =PEG R2D C N<11..8> .
. - -EM - M.B- M7~ P N _DETECT_L — TP _SDCONN DETECT L \RHEBASESTRUE -
o e R = -
4 1 36 5 _TP_SDCONN WP — TP SDCONN WP 5 36 Unused T29 Ports
ZT0970 MAKE_BASE=TRUE —
3R2P5 3 s _TP_ENET_CR PWREN — TP ENET CR PVREN 4 5 o _T29 D2R P<2..3> — NC T29 DPRP<2..3> 5
L SH0923 MAKE_BASE=TRUE = WAKE_BASESTRUE _ NO TEST=TRUE
O 1. 4Dl A- SHORT- EM - MLB- MD7- N8 o7 _T29 D2R N<2..3> — NC T29 D2RN<2..3> s
= —— MAKE_BASE=TRUE Nf)_TEST:TRUE
= @17 SH0924 ARG AL A2 » _T29 RPD C P<2..3> — NC T29 ReD CP<2._ 3> w
—— MAKE_BASE=TRUE NO_TEST=TRUE
2]0DFA-TALL- EM - M.B- MD7- VD8 o _T29 R2D C N<2..3> — NC T29 R2D CN<2..3> -
ZT0934 ZT0931 XWD900 VAKE_BASESTRUE — NO_TEST=TRUE
STDOFF- 4. 00D3. 35H TH STDOFF- 4. 00D3. 35H TH L 1 M
. N 70 69 08 65 54 52 47 41 23,7 ¢ PP5V_SO 2 S8 1 PPSV SO AUDIO .
O J_ O - \“:'ﬁ&%iagig 3 s s T29 LSEO LSCE3— T20 LSEQ LSCE3 — T29 LSEO LSCE3 s 5
— SH0916 2 1 PP5V_SO_AUDI O AMP_R 0
270988 2. ODIA-TALL-EM - M.B- MB7- 08 XWD901  mNkewonEs S m s s T20 LSEO LSCE2— T29 LSEO LSCE2 ;
ValTAGESEY,
STDOFF- 4. 50D. 98H 1. 1- 3. 48-TH 1 L sM
. (:) SH0917 2 1 PP5V SO _AUDIO AVP L 60 T29 / GVIX JTAG Signal s
2. 0Dl A- TALL- EM - M_.B- MB7- VB8 XWD902 M N_LINE_W DTH=0. 5 nm
ZT0989 sm NN hEKgYy DTH=0. 2 mm — JTAG | SP_TCK 819
STDOFF- 4. 50D. 98H 1. 1- 3. 48-TH -
: — :) o s 200 JTAG | SPTOK JTAG | SP_TCK -
q ~NARE_BASES
770991 SH0918 Digital Gound w1 _LVDS | G PANEL_PWR w5100 JTAG | SP_TDI _ JTAG ISP_TDI e
STDGFF- 4. 50D. 98H- 1. 1- 3. 48- TH 2. 0Dl A-TALL- ES'\:'A - M.B- MB7- VB8 TVARE_BASE=TRUE =
— (: )— SH0919 Yy 'R0902 00 99 19 0 | SP_TDO — JTAG 1SP_TDO .
(:) ™ NI NE W BTF=0. oM TRUE =
» 100K
i 2] oD A- TALL- EM - MB- W07- MR8 J_ VelTAgeSoy o T 190
= = ey
SH0930 . 5402 T29_A BI AS caps
2. 0Dl A- TALL- EM - M.B- MB7- VB8 9 SI GNAL_MODEL=EMPTY
Bosses for Flex Protector Bracket =~ = RO926
@1—. = wsT29_A BIAS R T29_A BIAS D2R P1 «
ZT 7 B r
4. 00D1 esergn?n 6X0. 35 e RO RSE Pris /20w 1 C0906
- . - 6X0. 2. 0Dl A- TALL- EM - M.B- MB7- B8 i 0. O1UF
SM 10%
(::)— ) : PP3y3_S3 6,7.10,24 25 20 30 51 32 43 49 50 54 55 A i e
< 201
ZT0958 SHO931 il
4. 0CDL. 65 ML 60. 35 2. 0Dl A- TALL- EM - M.B- NB7- ND8 'RO915 'RO916
s 10K 0K
1 Y 5% %
@7 O 1 1/16W 1/16W SI GNAL_MODEL=EMPTY
SH0922 2"‘{5'2LF QXE'ZLF R0927
20D A- TALL- EM - M.B- ND7- VD8 w:T29_A BIAS R 147 2 T29 A BIAS D2R NI w
L USB _T29A N .. 04
P 1 — — 1.C0907
SH0932 @ USB_T29A P .40 201 0. 01UF
2. 0Dl A- TALL- ESI\:: - MLB- MB7- VB8 2 Q¥ Sl GNAL_=EMPTY
Jor
)
SH0902 (:) ! SH0934 He r r ntin for T29 r r L
y oo a o HOS02 0900 p oo aTa O3 s at spreader nounting boss fo 9 route DP A BIAS caps
M 2.0DI A- TALL- EM - M.B- M07- VB8 N -
1 v p 1 SH0940 SHO941 s s DP_A BIAS P 2 s DP_A BIAS P O
1 STDOFF- 4. 00D1. 85H SM STDOFF- 4. 00OD1. 85H SM
1 1 S| GNAL_MODEL=EMPT' SI GNAL_MODEL=EMPT' 1 (:09
SH0933
3 2. 0Dl A- TALL- EM - MLB- MD7- VB8 00 0 F
m SH0935 = = i@; 8
SH0903 2.0DI A- TALL- EM - M_.B- MB7- MB8 . 201 201
2.0DI A- TALL- EM - M.B- V97~ VB8 O)F su Heat spreader nounting boss for PCH
M SHO901 —— ) - T29BST: N N
1 2.0D A- TALL- Esl\:lA-MB- MD7- VB8 1 S|_D942 S"D943 .
= STDOFF- 4. 00D2. 23H SM  STDOFF- 4. 00D2. 23H- SM RO%JSO
] @ 1 1 90 64 63 50 49 30 35 7 6 PPBUS _G3H LAANZ PP15V_T29
L L L 178w
- - - M- LI
805

7 35 86

92 8

8

94 18 8

94 18 8

100

100

32 24

a3 24

32 24

32 24

TP _CPU VTIT SELECT

TP _CPU VTIT SELECT

MAKE_BASE=TRUE

NC GPU XTALOUT
MAKE _BASE=TRUE
NC LVDS | G A DATAP<3>
MAKE_BASE=TRUE NO_TEST=TRUE
NC LVDS | G A DATAN<3>
MAKE_BASE=TRUE _ NO_TEST=TRUE

NC LVDS | G B DATAP<3>
MAKE_BASE=TRUE

NC LVDS | G B DATAN<3>
MAKE_BASE=TRUE  NO_TEST=TRUE

TP _LVDS |G B CLKP

NC

GPU XTALOUT

NO_TEST=TRUE

NC LVDS | G A DATAP<3>

8 18 94

NC LVDS | G A DATAN<3>

8 18 94

NC LVDS | G B DATAP<3>

NO_TEST=TRUE

NC LVDS | G B DATAN<3>

TP LVDS |G B CLKP

MAKE_BASE=TRUE

TP LVDS |G B CLKN
MAKE_BASE=TRUE

TP _LVDS | G BKL PWM
MAKE_BASE=TRUE

TP LVDS |G B CLKN

TP _LVDS | G BKL PWM

USB Hub Ali ases
EXCARD OC L — EXCARD OC L 8 24 32
MAKE_BASE=TRUE —
USB EXTC OC L — USB EXTC CC L 8 24 43
MAKE_BASE=TRUE —
USB_EXCARD N — USB EXCARD N 8 24 32 100
MAKE_BASE=TRUE —
USB_EXCARD P — USB EXCARD P 8 24 32 100
MAKE_BASE=TRUE —
Rev. A NCs
s _NC | SNS _P1VO5SOPCH N — NC | SNS_P1VO5SOPCH N s

MAKE_BASE=TRUE —

NC | SNS P1VO5SOPCH P — NC I SNS P1VO5SOPCH P N
MAKE_BASE=TRUE —

NC | SNS _P3V3SOMPCH N — NC | SNS P3V3SOMPCH N N
MAKE_BASE=TRUE =

NC | SNS _P3V3SOMPCH P — NC | SNS P3V3SOMPCH P N
MAKE_BASE=TRUE =

NC | SNS PVITSOPCH N — NC I SNS PVITSOPCH N s
MAKE_BASE-TRUE —

NC | SNS PVITSOPCH P — NC I SNS PVITSOPCH P s

MAKE_BASE=TRUE

T29_A BI AS caps

Bl %WLIEWTV

s 129 _A BIAS R

S| GNAL_MODEL=EMPTY

s 129_A BIAS R

10%.

S 10V aNaL_nooeL
X5R
201

~

X5R
201

EMPTY

19Ps1 anaL_MopEL=EMPTY

10 s GNAL_MODEL=EMPTY
XoR

201

DP_A_BI-AS caps
es s DP_A BIAS N O
GNAL_MCDELAEMPTY

as s DP_A BIAS N 2

SI GNAL_MODEL=| EMJT]l

g

0908
0 0 F 0. 01UF
18% 18%
2 10V 2 10V
X5R X5R
201 201
NC MASTER=K17 M._B SYNC DATE=04/ 26/ 201d
e
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PPIVO5 SO 79101213 14 23 35 39 45 68 70 73 102
108 18
'R1010
24.9
1%
1/16W
E\‘IE-ZLF
2 o2 23 9 _CPU CFG<0> - BS7 Icrc 0 (1ry U1000 RsvD_53| FS_ o ne
1 D57 2 K9
217 DM_S2N N<O> N0 | pm _Rx_0* u1000 PEG | covPI | @ 52 CPU PEG COVP oz 23 %GQ;WSAN?\I(_SRI DGE1 RSVD_54L18—NC
02176 2N_N<1> R10 J DM _RX_1* SANDY- BRI DGE PEG | cowpd_HL 92 239 m‘ﬂi ey MOBI LE- REV RSVD755T><NC
% 17 [y DM_S2N Ne2> . R8 | DM _RX_2* MOBI LE- REVL pEG_Reovpd_F3 92 23 9 mﬁeﬁ (rPY gFGAu RSVD_561-—=—xNC
021 DM S2N Ne3> U0 I pm _Rx_3* 5 oz 220 - oFed Py (5 T By FSVBSTE N
DM SN N3> gy 275 DM RX (SYM 1 OF 11) PEG RX_0*|5F23 @ =PEG 2R N<0> ams o2 23 9 _OPU_CFG<5> - D55 IcFG 5 (1Py) RVEI rRsvD_s8l K7 s NC
w176 DM _S2N P<0> N8 DM _RX_0 ™MT PEG _RX_1*|5H23 @ =PEG 2R N<1> ame o2 22 5 _CPU CFG<6> - 56 |crg 6 (1Y) RsvD_59l K5 s ne
s DM _S2N P<i> T9 |pom _Rx 1 PEG RX_2* |3H21 @ =PEG 2R N<2> am- o2 23 9 _CPU CFG<7> - E54 |crG 7 (1P ot RSVD_60| M NG
o2 17 [TEy—DOM_S2N P<2> - R6 | pM _RX 2 PEG RX_3*|5HL9 @ =PEG 2R N<3> am e 92 25 _CPU CFG<8> - J54 IcFG 8 (1Py RsvD_61L L6 o nc
o2 17 DM S2N P<3> - W [pv RX 3 PEG_RX_4* 4320 @ =PEG 2R N<d> ame 02 23 _CPU CFG<9> - 56 |crG 9 (1py) RVD 62| 2 o \c
W . PEG RX_5*|4G18 @u— =PEG D2R N<5> am e 902 23 _CPU CFG<10> - F55 |crG 10 (1 PY) RsvD_63] L2 o nC
02 17 N2S_N<0> DM _TX_0 L [CK17 = _PEG D2R N<6> CPU CFG<11> KS5 add
02176 DM _N2S N<1> R4 DM _TX_1* PEG—RX—S* 15 o= > -~ < ° e 23 T‘—FW‘TQH(' PY RSVDJ“MS—XNC
o DM N2S Ne2o PO o X 2+ PEG RX_7 = s 2 CFG 12 (1PY RSVD 65| M o \c
A}— <=2 gm———————O == PEG RX_8* |5H15 P =PEG D2R N<8> s 23 _CPU CFG<13> ES58 |crG 13(1Py) RSVD 66| J4 NC
2176 (OU}-DM _N2S N<3> g U6HDM _TX 3* E e ox oHL3 - < —"—,_57 = o
PEG_RX_9* - =PEG D2R N<9> e 23 CPU CFG<14> - CFG_14 (1 PY RSVD_67 X NC
02 17 DM_N2S P<0> N2 [pv_TX 0 PEG RX_10* [5H11 @ =PEG D2R N<10> ame 23 CPU CFG<15> H55 IcrG 15 (1py) RsVD 68| N6 o\
0116 DM N2S P<1> R |pv Tx 1 PEG RX_11*|4312 - =PEG D2R N<11> ¢ 02 23 o _CPU CFG<16> * D53 |crG 16(1 Py RSVD 69| 348
02 17 DM _N2S P<2> P3 |pm_Tx 2 PEG RX_12* |5E8 NC _PEG D2R N<12> . 02 23 _OPU CFG17> K57 Icre 17 (1py RSVD—m—xKA9 NC
9217 6 DM _N2S P<3> T5 |pm_Tx 3 PEG_RX_13*|yGLO @ NC PEG 2R N<13> am - RSVDanxNC
PEG RX_14* |58 Pl NC PEG D2R N<14> ame BE17 71 XNC
92 17 EDI_DATA N<O> V7 | FDI_TX 0* ﬂ PEG RX_15* |[5F7 " NC PEG D2R N<15> o ¢ NCx—=o Essﬁi RSVD_72[ 950 o\
8 * NC: — AY13
52 17 ¢oom}—EDL_DATA N<l> - o FDI _TX_1 PEG RX 0| 22 _PEG DPR P<0> . BD29 |revD 3 RSVD_78 X
92 17 FDI_DATA N<2> AAB | EDI TX 2* A NC¥——— - RSVD 79| BB13
iy PEG RX_1| K23 @m— =PEG D2R P<1> N NCx-B23 [RsvD 4 ~ NC
92 17 @w;‘ﬂo FDI _TX_3* %) S RX_2| K21 bl =PEG D2R P<2> < XW . RSvD_go| BB15 NC
02 17 FDI__DATA N<4> W D TX 4% PEG RX_ L <) ¢ NCx———{RSVD_5 RSVD 81| AY15
_TX PEGRX 3 FI9 o =PEGDPRP<3>  ~m BE32 |rsvD 6 ) NC
e FDI_DATA N<5> Ve | Fpi_Tx_5* 3 R NCX——={RSVD_ RSVD_s2| AW4
- PEG_RX_4| K19 & =PEG D2R P<4> s A2 |revD 7 )| NC
02 17 FDl__DATA N<6> Vi ED TX 6% < 2 RA_ = <N NCx——— ) RSVD 83| BD13
FDI__DATA N<7> Y5 T e & PEG _RX_5| H17 @ =PEG D2R P<5> ame Noo B8 RsvD, 8 835288 ne
2N @ RAEE gm0 FDI_TX T ] PEG_RX_6|_K15 & =PEG D2R P<6> am: BC42 |rsvD o ESSVng“ e XNC
2 . Rx 7| G14 L = AWI6 . VD_85 NC
02 17 FDI__DATA P<0> W |Fo TX 0 = PEG RX_7 <= PEG D2R P<7> <) ¢ NCx———-{RSVD_10 RSVD 86| BDL5
X z PEG RX 8| J16 o =PEG D2R P<8> . B&26 |rsvD 11 — 2 ecia <NC
92 17 FDI_DATA P<1> WO [Fpl TX 1 2 RX = <N NC! = RSVD 87| BC14
@D DATAP<l> o W9 IFDI_TX N PEG RX o K13 o -PEG D2R P<9> . NCxEB25 [RsvD 12 — a0 X NC
o 17 FDI_DATA P<2> Yo |FDi_TX 2 z = - <™ TR RsvD_sg| BF19
_TXC e PEG RX 10| F1L o =PEG D2R P<10> . BG34 |rsvD 13 - NC
02 17 FDI_DATA P<3> AAO | FD TX 3 - > RX = < NC! - RSVD go| BHL9
A0 = gm———— FDI_TX o PEG RX_11| K11 bt =PEG 2R P<11> am BH3S IRsvD 14 w =T
92 17 FDI_DATA P<4> <= W2 _|FDi_TX 4 2] it NCX———— - RSVD 90| BF21
< e ——— o= ™ -0 PEG Rx_12| F9 NC PEG D2R P<12> s NOx 8334 [RsvD 15 90T XNC
92 17 (OO} 5. - FDI _TX 5 a P PEG RX 13| HO NC PEG D2R P<13> . X_BF35 RSVD 16 RSVD_91, X NC
o2 17 FDl_DATA P<6> V3 |FDI_TX 6 w id PEG’RX’MW—‘W@ NCX a1 | RSVD 17 RSVD_02| BF28 .\
%2 17 (O EDI_DATA P<7> - AA6 | FDI TX 7 ) ] i 8 NC>WG - RSVD 93| BH23 NC
- T @ E PEG RX_15| GB ¢ \C PEG 2R P<15> am e NCx————RSVD_18 RSVD_94| BF25
= BJ42 I ———XNC
02 17 FDI__FSYNC<0> AC8_| FDI 0_FSYNC ﬁ T PEG TX_0* |5A22 =PEG R2D C N<0> s NC! BF43 Essxgég RSVD_95| BH25 o\~
o v m—FDL ESNC<1> g A IFDI1 FSYNC 7 a2 PEG TX_1*[,B23 =PEG R2D C Nel> o NC>———"=VE RsVD_o6| BI22 o\
0 PEG TX_ 2*[1C18 =PEG R2D C N<2> . RSVD_97| B&22
FDl_I NT AD9 o > I ————XNC
02 17 > - FDI_I NT @ < PEG TX_ 3+ D21 ZPEG oD O Neds . F NCxAVEO |psvp 22
02 17 FDl_LSYNC<0> AB7 | FDI 0_LSYNC 5 " PEG_TX_4*|5B19 g =PEG R2D C N<4> oo ¢ ° T _ v NCx—E27_IrRsvD_23
oo mFDL_LSYNG<1> g AB3 |Epi1 LSYNC - Cé) PEG_TX_5* [,E20 & =PEG R2D C N<5> o © TRt el hneaY oLl gat Do processer driven VREF_DQ generation. NCx2F83 [RsvD_24
PEG TX_6*|yAL4 - =PEG R2D C N<6> o © X_AI:G
IPEDP TX 0> g AGEDP_TX 0% Q PEG TX_7* |3DL7 e =PEG R2D C N<7> s NOX— o RovD-22
TP _EDP_TX N<1> - AFlo EDP_TX_1* ﬁj PEG TX_8*|4B15 - —PEG R2D C N<8> o - NOSTUFF NCXW RSVD7§6
TP _EDP_TX N<2> P AEGO EDP_TX_ 2* E PEG TX 9*|<E16 e =PEG R2D C N<9> oo © ng)Zl NCx——="{RSVD_27
o= X ] 3 TX_ -
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o= TR " 5
s _TP_EDP_TX P<l> pll AF3 | Epp TX 1 z PEG TX 12*(5°522 g NC PEG R2D C N<12> oy o MELF " NCx—2L9_IRsvD_30
= TR PEG TX 13* D9 NC PEG R2D C N<13> N o6 AY45 |RsvD_31
11031 1R1030 & _TP_EDP TX P<2> bl AF7_| EDP TX 2 %) > TX Tiew NCx—2 .
03 = TR PEG TX 14*|<B7 NC PEG R2D C N<14> s NE-LF NCx2Y4L |rsvD 32
N e Do o PEG TX 15+ EIZ___ gy NC PG RoD C w15 o 8562 v 33
Y 2 TX S sy =2 el & RS2 [OOD ¢ NC¥——— -
it a] BB43
02" bal Eziﬁﬁ* § PEG_TX_0| C22 =PEG R2D C P<0> . leolfg L NCx—243 IRSVD 34
= O — D23 = D49
> a PEG TX_1 - PEG R2D C P<1> oo © v s PPOVY M VREE , 0 NC RSVD 35
EDP_| COMPO g PEG TX_2| Al8 - =PEG R2D C P<2> o BROVZS S5 MEM VREFDO B 1. VYV NCx—B23 |RSVD_36
- EDP_COMWPI O PEG Tx_3| B21 =PE D C P<3> 8 1716w 1R1022
= w 2 TX ! 52
CPU EDP HPD - AE8 | EpP HPD PEG Tx_4| D19 - =PEG R2D C P<4> oo © Mos" 1K NCx o Essxgig
. @ samn - - PEG_TX_5| F21 =PEG R2D C P<5> s iew NCX—— =
10K PU di sabl es eDP HPD Y M- LF
PEG TX_6| Cl4 =PEG R2D C P<6> . o402 NC3210 IRsvVD_40
PEG Tx_7| B17 - =PEG R2D C P<7> o © X—BEG
CPU_CFG<4> shoul d be pulled down to enable EDP PEGiT)(iB D15 i —PEG R2D C P<8> L NCx RSVD_41
gy - ’ B NCx—2A IRSVD_42
PEG Tx_9| F17 = =PEG R2D C P<9> o ¢ e
PEG Tx_10| B13 =PEG R2D C P<10> N NCX s RSVD_43
PEG TX 11| CLO =P P<11> N NCx—2L_[RSVD 44
e s s sa e ruts, ey g
E <13>
gigiiji D7 PEG R2D C P<14> : NCX_Z RSVD_46
PEG TX_15| F13 NC PEG R2D C P<15> s NCx—=— RSVD_47
NCx—=22_|RsVD_48
ch% RSVD_49
NCx—E22 [RsVD_50
92 23 0 100 s1.¢gry—CPU THERMD P K47 |RSVD_51 ( THERVDA)
92 23 9 02 23 o CPU_CFG<16> 100 51 LB CPU THERMD N HA7 |RSVD 52 ( THERVDG)
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0 239 02
0 239 02
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These can be Placed close to J2500 and Only for debug access
FOR SANDYBRI DGE PROCESSOR . d}@ Appl e I nc.

CFG [ 7] :PEG DEFER TRAI NI NG 1 = (DEFAULT) | MVEDI ATELY AFTER xxRESETB 0 = WAI T FOR Bl OS oT — — .
CFG [6:5] :PClE Bl FURCATI ON 11 = 1 X16 (DEFAULT) 10 = 2 X8 01 = RSVD 00 = X8, X4, X4 ' | CE OF PROPRI ETARY PROPERTY:
CFG [4] :eDP ENABLE/ DI SABLE 1 = DISABLED 0 = ENABLED ' FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
1
1
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CFG [3] :PCIE x4 LANE REVERSAL = NORVAL OPERATION 0 = LANES REVERSED ' T A T s Do T e Dence 10 OF 132
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SANDY- BRI DGE
MOBI LE- REV1
BGA
(6 OF 11)
P

VCC 54
VCC_55]
VCC_56)
VCC 57
\Veoll-1:!
VCC_59
VCC_60
VCC_61
Vee 62,
Vee 63
VCC_64
VCC_65
VCC_66)
VCC_67
VCC_68]
VCC_69
VCC_70
vee 71
vee 72
vee 73
Vee_74
VCC_75
VCC_76)
vee 77,
vee 78]
VCC_79
VCC_80
vee 81
vee_82)
vee 83
VCC_84
VCC_85
VCC_86)
\Voolk:v4
\Veokk:1:
VCC_89
VCC_90
Vee 91
vee 92,
vee 93
VCC_94
VCC_95
VCC_96]
VCC 97
vee 98]
VCC_99
VCC_100;
VCC_101
VCC_102,
VCC_10
VCC_104
VCC_105,
VCC_106,
VCC_107|

T

SYNC MASTER=K91 M.B SYNC

_ PPVOORE SO CPU 6 7 12 14 49 69 105

DATE=07/ 16/ 2010

CPU PONER

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:
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AGL2

AF65

AF63

AF61

AF11

AF5

AES57

AD16

AD14

AD7

AD3

ADL

ACB4

AC62

AC6

o

AC57

AB11

Y61

P61

HEE

BJ56 [vss o U1000 vss 86| AWL6
BJ52 |yss 1 SANDY- BRI DGE /g5 g7| AV65
BJ48 lyss 2 MOBI LE- REV1  vss_ss| AV63
BJ40 |vss 3 BGA Vss_go| AVS9
BJ32 lyss 4 (10 oF 11) vss_go| AVS7
BI24 |yss 5 vss_o1| AV50
BJ20 |vss 6 Vss_92| Av44
BJ16 |vss 7 vss_o3| AV38
BJ12 lvss 8 omT vss_ga| AV31
BJ8 lyss o vss_gs| AV25
BGBO |vss_10 vss_oe| AV19
BGB6 |vss 11 vss_g7| AV9
B2 |yss 12 vss_og| AVS
BA8 lvss 13 Vss_go| AUS4
B4 Ilvss_14 VSS_100[ AKT7
BG36 |vss_15 vss_101 AA1
B&28 |yss 16 vss_102| AU3S
BG4 lyss 17 Vss_103| AU28
BG20 |yss 18 VsS_104| AU22
BGL6 |vss_19 Vss_105| AULE
BGL2 |yss 20 vss_106| AUL4
BGB lvss 21 vss_107| AT61
BFS |vss 22 vss_108| ATS7
BE62 |yss 23 VSs_109| AT50
BES8 |vss 24 Vss_110| AT44
BES4 lvss_25 vss_111| AT38
BESO lvss_26 vss_112| AT31
BE46 |vss 27 vss_113| AT25
BE42 lyss 28 vss_114| AT19
BE38 |vss_29 vss_115| AT11
BE34 |vss 30 vss_116| AT7
BE30 |vss_31 vss_117| AT3
BE26 |vss_32 vss_118| ATL
BE22 |vss 33 vss_119| ARS4
BE18 |vss 34 Vss_120[ ARAT
BE14 lvss 35 vss_121| AR4L
BE10 |vss 36 vss_122| ARB5
B35S |vss_37 vss_123| AR28
BD7 lvss 38 vss_124| AR22
BD3 lyss 39 vss_125| AP6S
BCBO |vss_40 vss_126| AP63
BCS6 |vss 41 vss_127| APS7
BCS2 |vss_ 42 vss_128| APSO
BAA8 |vss_43 Vss_129| AP44
BCA4 Ilvss_ a4 Vss_130| AP38
BAO |vss 45 vss_131| AP31
BC36 |vss_46 vss_132| AP25
BC32 lvss_a7 vss_133| AP19
BC28 |vss a8 Vss_134| AP17
BC26 |vss_a9 vss_135 AP15
BC24 |vss 50 vss_136 AP12
BC20 |vss 51 vss_137| AP11
BC16 |vss_s52 vss_138| AP9
BC12 |yss 53 vss_139| APS
BBOS |vss_54 Vss_140| ANS4
BB63 |vss 55 vss_141| ANA7
BBA7 Ivss 56 vss_142| AL
BB39 |vss 57 Vss_143| AN3S
BBY lvss 58 Vss_144| AN28
BBS lvss 59 Vss_145 AN22
BAS8 |vss 60 vss_146| AVBL
BAS4 lyss 61 Vss_147| AW
BASO lvss_62 vss_14g| AMB
BA46 Ivss 63 Vss_149| AML
BA42 |yss 64 vss_150| ALST
BA38 |vss 65 vss_151| ALSO
BA34 Ivss 66 vss_152| AL44
BA30 |vss 67 vss_153| AL38
BA26 |vss 68 vss_154| AL31
BA22 Ivss 69 vss_155| AL25
BA18 lyss 70 vss_156 AL19
BAL4 lyss 71 vss_157| AK16
AY61 lyss 72 vss_158| AK14
AY1l |vyss 73 Vss_159| AKL1
AY7 lvss_74 Vss_160[ AK9
AY3 |vss_75 vss_161| AKS
AY1 lyss 76 Vss_162| AJ64
AMB6 |yss 77 Vss_163| AJ62
A2 lyss 78 vss_164| AJ6O
AWMB lyss 79 Vss_165 AIS7
AWM yss 80 Vss_166| AHT
AWIO |yss 81 vss_167| A
AVB6 |yss 82 vss_168| AHL
AVB2 lvss 83 vss_169| AT
AVR8 |yss 84 vss_170[ AGL7
A4 lvss 85 vss_171| AGLS

VsS_172
Vss_173
VSS_174
VSS_175
VSS_176
Vss_177
Vss_178
VsS_179
\VSS_180
\Vss_181
\Vss_182
Vss_183
\Vss_184
Vss_185
VSS_186
\Vss_187
Vss_188
VSS_189
\VSS_190
\Vss_191
\Vss_192
Vss_193
\VSs_194
VSS_195
VSS_196
\Vss_197
Vss_198
VSS_199
\VSS_200
\ss_201
\Vss_202
Vss_203
\VSs_204
VSS_205
VSS_206
\ss_207
Vss_208
VSS_209
VSS_210
Vss_211
Vss_212
Vss_213
Vss_214
Vss_215
VSS_216
Vss_217
Vss_218
Vss_219
VSS_220
Vss_221
Vss_222
Vss_223
Vss_224
Vss_225
VSS_226
Vss_227
Vss_228
Vss_229
VSS_230
\Vss 231
Vss_232
Vss_233
\Vss_234
Vss_235
VSS_236
\Vss 237
Vss_238
VSS_239
\VSS_240
Vss_241
Vss_242
Vss_243
VSS_244
VsS_245
VSS_246
Vss_247
Vss_248
VsS_249
VSS_250
\Vss 251
\Vss_ 252
Vss_253
\VSs_254
VSS_255
VSS_256
\Vss_ 257

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

vss_258| L20

vss_259| L16

vss_260| L12

vss 261| L8

vss_262| K39

vss_263| K33

vss_264| K27

vss_265| KL

Vss_266| 164

vss_267| 60 o 4 15 12 7 FLVOORE_SO_AXG

vss_268| 56

vss_269] 352 AHBS
vss_270[ J48 AHG3
vss_271| 346 A1
vss_272| 342 ABS
vss_273| 336 AB6
vss_274| 330 ACD4
vss_275| J24 AGE2
vss_276| 922 AGB0
vss_277| J18 AF58
vss 27g| I14 AF56
vss_279| 10 AEGA
vss_280[ 36 AEG2
vss_281| H39 AE60
vss_282| H33 ADGS
vss_283| H27 AD63
vss_284| 8 ADGL
vss_28s| 62 AD58
vss_286| 58 AD56
vss_287| 54 ABGS
vss_288| 50 ABG3
vss_289| 46 AB61
vss_290 42 ABS8
vss_291| G86 AB56
vss_292| &80 ARG4
vss_ 293 @24 ARG2
vss_294| &0 A0
vss_295| 616 Y58
vss_296| GL2 Y56
vss_297| &8 V64
vss_298| F39 V62
vss_299| F33 VED
vss_300| F27 V65
vss_301| E60 V63
vss_302| E56 V61
vss_303|_E52 VS8
vss_304| E48 V56
vss_305| E46 T65
vss,_306| E42 T63
vss_307| E36 161
vss_308| E30 758
vss_309| E24 T56
vss_z1o| E22 R64
vss_311] E18 R62
vss_312| E14 R60
vss 313 E10 R55
vss_314| E6 R53
vss_31s| E4 R48
vss_316| D63 NG54
vss_317| D39 N62
vss_31g| D33 NGO
vss_319| D27 N58
vss_320| 58 N56
vss_321| 54 N52
vss_322| S50 NA9
vss_323| 46 VB5
vss_324| 42 VB3
vss_325| C36 M1
vss_326| 30 VB9
vss_327| €20 MBS
vss_328| C16 V63
vss_329| C12 8
vss_330| B L56
vss_331| B39 L52
vss_332| B33 L48
vss_3a3| B27

Vss_334| AS6

Vss_335| A52

vss_336| 42

vss_337| A36

vss_33g| A30

vss_339| A24

vss_340| A20

vss_341| AL6

vss_342| Al2

vss_343[ "8

VAXG_0

VAXG_1

VAXG_2

VAXG_3

VAXG_4

VAXG_5

VAXG_6

VAXG_7

VAXG_8

VAXG_9

VAXG_10
VAXG_ 11
VAXG_12
VAXG_13
VAXG_14
VAXG_15
VAXG_16
VAXG_17
VAXG_18
VAXG_19
VAXG_20
VAXG 21
VAXG 22
VAXG 23
VAXG_24
VAXG_25
VAXG_26
VAXG_27
VAXG_28
VAXG_29
VAXG_30
VAXG_31
VAXG_32
VAXG_33
VAXG_34
VAXG_35
VAXG_36
VAXG_37
VAXG_38
VAXG_39
VAXG_40
VAXG_41
VAXG_42
VAXG_43
VAXG_44
VAXG_45
VAXG_46
VAXG_47
VAXG_48
VAXG_49
VAXG_50
VAXG 51
VAXG_52
VAXG 53
VAXG_54
VAXG_55
VAXG_56
VAXG 57
VAXG 58
VAXG_59
VAXG_60
VAXG_61
VAXG_62
VAXG_63

U1000
SANDY- BRI DGE

MOBI LE- REV1
BGA

(8 OF 11)

GRAPHI C CORE POVER
| O PONER DDR3

vDDQ 0
VDDQ 1

BJ36

BJ28

VDDQ_2

B&0

VDDQ 3

BG32

VDDQ 4|
VDDQ_5

BD47

BD43

VDDQ 6

BD39

VDDQ 7|
VDDQ 8

BD31

BD23

VDDQ_9
VDDQ_10;
VDDQ 11

BB35

AY4AT7

AY43

VvVDDQ_12

AY39

VDDQ 1

AY35

VDDQ 14
VDDQ 15
VDDQ 16

AY31

AY27

AY23

VDDQ 17,
VDDQ 18

AV46

AV42

VDDQ_19|
VDDQ_20|
VDDQ 21

AV40

AV36

AV34

VDDQ 22

AV29

AV27

VDDQ 2
VDDQ 24
VDDQ 25
VDDQ 26

AU45

AU43

AU39

VDDQ 27|
VDDQ 28

AU37

AU33

VDDQ_29|
VDDQ_30|

AU30

AU26

AU24

VDDQ 31
VDDQ_32]

AT46

AT42

VDDQ 33
VDDQ 34
VDDQ_35
VDDQ 36

AT40

AT36

AT34

VDDQ 37|
VDDQ 38

AT29

AT27

VDDQ_39
VDDQ_40
VDDQ 41

ARAS

AR43

AR39

VDDQ 42,

AR37

VDDQ 4

AR33

VDDQ 44
VDDQ 45
VDDQ 46

AR30

AR26

AR24

VDDQ 47,
VDDQ 48

AP46

AP42

VDDQ_49
VDDQ_50
VDDQ 51

AP40

AP36

AP34

VDDQ 52

AP29

VDDQ 5

AP27

VDDQ_54
VDDQ_55
VDDQ_56

ANAS

AN4A3

AN39

VDDQ 57
VDDQ 58

AN37

AN33

VDDQ_59|
VDDQ_60|
VDDQ 61

AN30

AN26

AN24

VDDQ 62

AL46

VDDQ _6:

AL42

VDDQ 64
VDDQ_65
VDDQ_66

AL40

AL36

AL34

VDDQ 67,
VDDQ 68

AL29

AL27

PP1V5_S3RS0_CPUDDR

23 14 13 12 10 § 7

35 23
1641027737068 45 39

7 10 15 29 73 104

10s PP1V0O5_S0

50 45

PPlVOS*SU 7.9_10_12 13 14 23 35
T6%78%47183 147003
AVS5 lvea 0 0 uU1000 Vool O 33| AN20
AV53 |veal 0 1 SANDY- BRI DGE veal o 34| ANL8
AV48 lycci 0 2 MOBI LE- REV1  vea o 35| ANLG
AV17 vea 0 3 BGA veal o 36 ANL4
AV15 lveal 0 4 (7 OF 11 vcaol o 37| AMLL
AV12 |y os 10 P R Vool o 38| ALSS
A8 lvea 0 6 veal O 39 ALS3
AUS6 |voa o 7 VCCl O 40| AL48
AK2 lyea o 8 omT voa o 41 ALL7
AU9 lvea o 9 veal 42| AL1S
AU20 |veat o 10 veal 43| AL12
AUL8 |voa o 11 veal _aa| AKS8
ATSS |vea o 12 veal _as| AKS6
ATS3 |vea 0 13 veaol 0 46| AJ17
AT48 |voo o 14 vcaol 0 47| AJ1S
AT17 |vea 0 15 veal _ag| AJ12
AT15 lvea o 16 Vel o_ag| AHLE
AT12 |vooi o 17 veal o 50 AHL4
ARS8 |voa o 18 vcol o 51| AHLL
AR56 |voat 0 19 Vol O 52| AF16
AR52 |yeal o 20 vcaol 0 53| AF14
ARA9 |voa o 21 Vel O 54 AEL7
AR20 |voa o 22 vcaol o 55| AELS
ARL8 |yoal o 23 Vool o 56| AEL2
ARLE |voo o 24 vcaol o 57| ADLL
ARLA |yoa o 25 veal o 58 ACLY
APSS5 |veal o 26 Vool 0 59 ACLS
APS3 lveal o 27 veal o 60 ACL2
AP48 |yoal o 28 veal O 61| ABL6
ANS8 |yoat o 29 veal o 62| ABL4
ANS6 |vee o 30 veal o 63| Y16
ANS2 |yeat o 31 veal o _64] Y14
AN9 |vea o 32 veal o es| Y1l
T CPU POAER AND GND
d} Appl e Inc. D
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON CONTAI NED HEREI N | S THE
P 'Rl ETARY Pl ERTY _OF_APPLE COWPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 14 OF 132
Il NOT TO REPRODUCE OR COPY I T
NV AL mans resoven VPRSP 3 OF 105

2

1




7

28x 1uF 0402 ( NOSTUFF)
4x 22uF 0603 ( NOSTUFF)

20x 1uF 0402,

recomendat i on:
Appl e | npl enent ati on:

PLACEMENT_NOTE ( C1600- C16C7) :

CPU VCORE DECOUPLI NG

4x 470uF 4nChm 2x 470uF 4ntChm ( NOSTUFF) ,
4x 470uF 4nChm  1x 470uF 4ntChm ( NOSTUFF) ,

Pl ace on bottom side of U1000

105 69 49 12 7 6 _PPVCORE_S0_CPU

16x 22uF 0805, 4x 10uF 0603,
28x 1uF 0201 ( NOSTUFF),

16x 22uF 0603, 4x 10uF 0402, 20x 1uF 0402,

1 C&F616 1 C1F617 1 s
—— 10% = 10% — 10%
W T TH

=
[e]

oC
Ti

USS

N[ e

s ()

IS
N;

NOSTUFF NOSTUFF
1C16B6 |1 ClFGB7 1 ClGBS LClGBQ

i
I
T
xS
N

1 C&IZBOJ_ 1 C&GOZ 1 C&':603 1
T T OTH T
202 402 402
P NsTUE NOSTUFF NOSTUFF NOSTUFF
Ji Cl16A0 [1C16A1 [|1C16A2 |1C16A3 |1Cl6A4
R0 LR L
—F 8351 2 85, 2 85, 2 B8, s

|
I
om

I NOSTUFF NOSTUFF NOSTUFF
1Cl6C0 |1 Cl6CL |1 Cl6C2 |1 C16C3 |

Th T Th

PLACEMENT_NOTE ( C1620- C1623) :

Pl ace near U1000 on bottom side

10UF
20% —— 20 20%
5 8.3V 5 6.3V , 6.3V , 6.3V
CERM X5R CERM X5R CERM X5R CERM X5R
0402-1 0402- 1 0402- 1 0402- 1
CRI TI CAL

PLACEMENT_NOTE ( C1624- C16D5) :

i nductors on bottom side.

CR TI CAL NOSTUFF
C1639 1Cl(:‘»DO 1Cl(:‘»Dl —g‘% |
\

3
£9

|
<C
m
e
|
1

2 xgé CERML

= - 0 3 3
2 ! o gé T é
1

PI ace near
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL
1C1624 |[1C1625 1C1626 1C1627

R e A
5 F5 CERML xgo3CERML 2 &k, CERVL xg CEF\’Ml

G ()

OX

<G

T %‘%J/CEM T g;’évcemvn T xg CERMl BE g‘gé CERML

N[ e

PLACEMENT _NOTE ( C1640- C1645) :

Pl ace near inductors on bottom side.

_“’l\l‘

Intel reconmendation
Appl e | npl ement ati on:
PLACEMENT_NOTE (C1646- C1671):

CRITI CAL ORITICAL ICRI TI CAL
11640 1C1641 1 C1642

= 470UF- 4AMOHM == 470UF- 4MOHM = — 47¢

2 BC]?Y TANT F 2 EC]?V— TANT 2 EQ?V- TANT
D2T- sSM D2T- sSM D2T- sSM

oilors
F70UF 4MOHM = Z70UF- 4MOHM

CPU VCCl O VCCPQ DECOUPLI NG
2x 330 10x 10uF 0603, 26x 1uF 0402

2x 330uF, 10x 10uF 0603, 26x 1uF 0402

CPU VCCPLL DECOUPLI NG

R1600

1 0 2

Q

102 88 72 71 25 20 7 6 PP1VE SO

0
N e
Bxeem()
febclat
NS
Bxee()
febclat
X
[od) = =)
NOSG

N e
IS
S
NO<S

e

Q
o
Q
()
Q
()

Q
(]
N e
RS
22

lPI ace on bottom side of U1000
1C1646 |[1C1647 |1Cl1648 |1C1649

UF L TUF —L TOF L TUF

15 o R o R o

) 408 408 408
C1659 |1C1660 |1Cl661 [1C1662

i = ::i = ::i = ::i =

¥ 2 8% 2 8% 2 8%

2402 2402 402 402

B,
R
L

]

N[ e
Pt
r\m<§c_n

PLACEMENT_NOTE (C1672-C1681):
Pl ace near U1000 on bottom side

Pl ace near i nduct ors on bot t om si de

1 C1682 , C1683

330UF- 0. 006 M330LF 0. 0060HM

£
20
S Ay
. Y sy
M T &L

Intel reconmendati on:

R1601

,0. 010, gy s
afaw 1 C1684
o¥bs 1UF
T0%

1x 10nmChn resistor,

402

JU\/ JU\/
PLACE_NEAR=U1000. AK63: 2. 54 mm NO_VI s s

CRI TI CAL

PLACE_NEAR=U1000. AK65: 2. 54 mm NO_VI

CPU VCCPLL Low pass filter

1 C1687
330UF- 0. 006CHM

i JiClGBSJi 01686‘
1UF =

2v/
2 POLY

CASE- D2- SM

PLACE_NEAR=U1000. AK61: 5 mm

SYNC DATE=07/21/ 2010

SYNC MASTER=K91 M.B

CPU DECOUPLI NG- |

d} Appl e I nc.
®

e
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8 7 6 5 4 3 2
VAXG DECOUPLI NG
Intel recommendation: 2x 470uF 4nChm 2x 470uF 4nChm (NOSTUFF), 6x 22uF 0805, 2x 22uF 0805 (NOSTUFF), 6x 10uF 0603, 2x 10uF 0603 (NOSTUFF), 9x 1uF 0402, 9x 1uF 0402 ( NOSTUFF)
Appl e Inplenentation: 2x 470uF 4nChm 1x 470uF 4nOhm (NOSTUFF), 6x 22uF 0603, 2x 22uF 0603 (NOSTUFF), 6x 10uF 0402, 2x 10uF 0402 (NOSTUFF), 9x 1uF 0402, 9x 1uF 0402 ( NOSTUFF)
PLACEMENT_NOTE ( C1700- C1708) :
w0 a0 2322 7 _PPVOORE_SO_AXG Place on bottom side of UL000
NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF NOSTUFF
JiC1F700 1C1F701 1 C1F702 1 CEJ.IZO3 1 C1F7O4 1 C&IZOS 1 C&IZOG 1 C&IZO7 1 C&IZOEB 1 C1F709 1C1F710 1 C1F7 1 |t CEJ_'Z 2 |1 C&gl3 1Cl714 |t C&ng 1 CL]g'lzle 1CL]6]_F717
Fig T OTH T OTEH T OTE OTE OTE TR OTE OTFE OTHE T TR OTE O OTh Figg
402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402 402
PLACEMENT_NOTE (C1718- C1723): 1
Pl ace cl ose to U1000 on bottom side =
NOSTUFF
Jica718 |ici7ae [ici720 [icizer [icaze2 [ici723 [ici724 |:ci725
TOUF TOUF TOUF TOUF TOUF TOUF TOUF TOUF
o Y ~ 2%, ~ 0%, ~ 2%, - 20, - 20, - 2,
Saoy o8 Saoy o8 Saoy o8 Saoy o8 ST ST Saoy o8 ST
PLACEMENT_NOTE (C172I6- C1731): ' J—-
lPI ace near inductors on bottom side.
1C1726 1%&27 | %&28 | %JFzg | %JFso 1%:0%U7F31 1&:1?)7?2 101U7UFF:53
\ [ 6.3V T, 6.3V T, 6.3V [ 6.3V \ T, 6.3V \
T fglooma T Gl [ e 2 Bfiome 2 fglooma [ filoomn |2 aihcomn 2 o
PLACEMENT_NOTE ( C1734- C1735): J_
Pl ace near inductors on bottom side. =
NOSTUFF
P C1734 P C1735 AP C1737
- Z70UF- 4MOHM = Z70UF- 4MOHM Z70UF- 4MOHM
i B [T By ﬁ By
D2T- SM D2T- SM D2T- SM
<
U Vi 2 V g PLI NG I |U v d A 1x 330 FPSL |10NFC::')603 5x 1uF 0402
Intel recomendation: 1x 330uF, 8x 10uF 0603, 10x 1uF 0402 it < rigconmendati on: 1x uce 2xo oo cox
Appl e Inpl ementation: 1x 330uF, 8x 1OuF 0603, 10x 1uF 0402 Apple Inplementation: 1x 330uF, 5x 10uF 0603, S5x 1uF 0402
PLACEMVENT_NOTE ( C1738- C1747) PLACEMENT_NOTE (C1758- C1762) :
08 73 20 100 7 PPIVE _SSRS0_CPUDDR Place on bottom side of UL000 o 12 7 _PPVCCSA SO_CPU Pl ace on bottom side of UL000
JiCl738 1C1739 |1 Cl740 |1Cl741 [1Cl742 |1Cl743 |[1Cl744 |1Cl745 |2 C1746JiC1747 1 1 1 1 1
WO T TN ¥ ¥ ¥ ¥ TP U | Ch758 :‘fﬁ >9 :‘fﬁ 60 |* ‘fJ 61 ‘£1F7 62
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i ! — ! 2 Sea 2 $ea’ 2 Se2” 2 Se2” 2 Sei’
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104 102 22 20 17 16

102 22 20 19 18 17 16

PPVCCI O SO PCH

PP3V3 SO PCH

FWHO/ LADO,
FweL/ LADL | A38
AW/ Laoz| B37 LPC R AD<2> R1g6at 22 o a5 47 60

LPC AD<3>
201

Fw/ LADB| 7 LPC R AD<3> 1 2 6 45 47 88
e L RADSZRIBGA A NN SRS EE D22y
FWH4/ LFRAMVE* | D36

g LPC FRAVE R LR1GA 1A NN 233 LPC FRAVE L gy o 4 47 00
5% 1/ 20\ M 201

LPC

E36

5917 20

TP LPC DREQO L

PPVRTC G3H

102 22 20 19 18 17 16

s [II>-SYSCLK CLK32K RTC 220 | RTCXL
NC Rrox
16 _RTC RESET L 204 RTCRST*
16 _PCH SRTCRST L 22 SRTCRST*
16 _PCH | NTRUDER L 224 | NTRUDER*
16 _PCH | NTVRMEN L O |1 NTVRVEN
95 16 _HDA BIT CLK R - N34 | HpA BOLK
50 HDASYNGR g 3% DA svac
16 _PCH SPKR o0 | sPkR
o5 16 _HDA RST R L - K34 | HDA RST* 8
95 57 M HDA_SDI NO L
s _NC HDA SDI N1 34 | Hpa_sDI NL
s _NC HDA SDI N2 - 4 | HDA SDI N2
s _NC HDA SDI N3 34 | HDA SDIN3
i HDASDOT R g 36 [hpa spO
% 10 (om—JTAG T29 TVG - 50 | HDA_DOCK_EN'/ GPI CB3
2s [T ENET_MEDI A SENSE_RDI V 52 | HDA_DOCK_RST*/ GPI OL3
2s [rmy—XDP_PCH TCK > 22| ITAG TCK
2 [Ty XDP_PCH TMVS > 71 ITAG TVE Q)
2 [Ty XDP_PCH TDI > O iTAG TDI |<E
2 (oom}—XDP_PCH TDO o— | ITAG TDO m
sSSPl OKR e T3Ism_ak
o5 47 qOOT}—SPL_CSO R L - _Cso*
TP SPI_CS1 L &—1d SPI_cs1+ o
- - )
95 47 @OT—SPL_MOSI_ R - va _Mosl
o5 7 [CE>—SPL_M SO > B |sP_mso

SATA

SATAI COVPG
SATAI cowvpl | Y10

SATALRXN|_AMLO

SATALRXP| AMB

VF
LPC AD<2>
201

LPC AD<0>
201

LPC R AD<O> 1 2 6 45 47 88 95
’“—MAD_'5%1/20®/ V\ A 2502
38 LPC R AD<1> 1

LPC AD<1>
201

PLACE_NEAR=U1800. Y11: 2. 54mm

o5 30 ¢OO—PCLE ENET R2D C N

E_ENET_D2R N BG34
PCIE ENET D2R P - )34
95 36
(e = AV32
=

TP _SATA B D2RN
TP _SATA B D2RP

=
SATALTXN_AP1L
AP10

TP _SATA B R2D CN

SATALTXP - TP _SATA B R2D CP

LDRQO* -
LORQ*/ GPl o3[ K36 o,  T20 PWREN ss5(1PY)
SERI RQ_Y2 & LPC SER RQ
—
SATAORXN_AMB SATA HDD D2R N o a1 9
SATAORXPLAML o  SATA HDDDPRP oo
SATAOTXNLAPY g  SATAHDD RRDCN ey s o os
SATAOTXP| APS SATA HDD R2D C P 6 a1 0

o5 38 (OO} PCIE FWR2D C P

5o @m-PUEENET RRDCP o A2
os a1 6 [rR)—POLE AP D2R N - P53
o5 21 ¢ (y—PCLE AP D2R P - BF34
PCIE AP R2D C N -2
PCIE AP RRD C P - AY32
95 3 [Ty—PCLE FWD2R N - BG36
% = [Ty POLE FW D2R P - 236
= " AV34
- Aus4

o=

BF36

PCl E EXCARD D2R N

BE36

PCl E_ EXCARD D2R P

SATA2RXN_AD? SATA ODD D2R N a1 0a
SaTAZRXPLADS o SATA ODD D2R P Q) o
SATA2TXNAD SATA ODD R2D C N a1 94
saTA2TXPL A g SATA ODD R2D C P e
SATA3RXN|_AB8 NC SATA D D2RN 6
SATA3RXP| ABL0 TA D D2RP s
SATA3TXN_AF3 NC SATA D R2D CN 6
SATASTXP[ APl g NCSATADRIDCP &
SATA4RXNLY - TP_SATA E D2RN

SATA4RXP| Y5 - TP SATA E D2RP

SATAATXN A o TP SATA E R2D ON

SATA4TXP| ADL - TP_SATA E R2D CP

SATASRXNL_Y3 - TP _SATA F D2RN

SATASRXP) Z;B - TP_SATA F_D2RP

SATASTXN TP _SATA F R2D CN

SATASTXP| ABL - TP_SATA_F_R2D CP

Y11

SATALED* yP3

94 PCH SATAI COVP

PCH SATALED L 16

SATAOGP/ GPI cp1| Y14

SATALGP/ GPI mgpl_‘%@ 16 23 41

PLACE_NEAR=U1800. AB12: 2. 54mm

DP_AUXCH | SOL

91 PCH SATA3COVP

PPVCCI O SO_PCH 16 17 20 22 102 104

SATA3COWP| | ABL3
SATA3RCOVPO,
SATA3RBI As| AL

PCH SATA3RBI AS

88 35 34 33 25 10 7 PP3V3_T29
102 22 20 19 18 17 16 PP3V3 SO PCH
72 71 46 22 20 19 18 17 16 3:PP3V3 SUS

PP3V3 SO PCH

330K iM
5% 5%
1/ 20w 1/ 20w
M M

201, 5 201

R1802*
R1800* 'R1801 20K

‘R1803

% 20K
5%
1/ 20w

M
, 201

RTC RESET L
PCH SRTCRST L 16

PCI E_EXCARD R2D C N - AY34
PCI E_EXCARD R2D C P ; BB34
NC PCI E 5_D2RN BG37

NC PCl E 5_D2RP BH37

NC PCIE 5_R2D CN AY36

NC PCIE 5_R2D CP BB36

NC PCI E 6_D2RN BJ38

NC PCl E_6_D2RP BG38

NC PCIE 6_R2D CN AU36

NC PCIE 6_R2D CP AV36

NC PCIE 7 D2RN B&x10

NC PCIE 7 D2RP BJ40

NC PCE 7 _R2D CN AY40

NC PCIE 7 R2D CP BB40

NC PCI E 8 _D2RN BE38

NC PCl E 8 _D2RP BC38

NC PCIE _8_R2D CN AVB8

NC PCl E_8_R2D CP AY38

95 36 PCI E_CLK100M ENET N Y40

39 23 16 [T FW CLKREQ L

95 36 PCI E CLK100M ENET P Y39

PCl E CLK100M AP N AB49
o

PCl E CLK100M AP P AB47

PCI E_CLK100M FW N L AMB
o

PCI E_CLK100M FW P - AMT
o=

V10
->

M EXCARD N Y37

95 32 E

Y36

s 52 (oOT}—PCLE_CLK100M EXCARD P *

s _NC PCI E CLK100M PESN

s _NC PCI E CLK100M PE5P -

PCl E CLK100M T29 N - Y43
-~

PCl E_CLK100M T29 P PO L]
.-

Va5

V46

PCH INTRUDER L 46

P | NTVRVEN L

C18
1

+ C1803

L L U
10%
1ov

2 xR
202

16 PCH CLK14P3M REFCLK

16 PCIE CLK100M PCH N

16 PCIE CLK100M PCH P

16 PCH CLK100M SATA N

16 PCH CLK100M SATA P

Q1850 376S0859
376S0859 VGS 0. 35~1V

UNUSED cl ock term nations for

w897
'R1891 |'R1892 ['R1893 |'R1894 |'R1895 |'RL8963 itow
10K 10K 10K 10K 10K 10K 2201
1/20W 1720w HE HEY HE 3/%ow
2201 2201 2201 2201 2201
1
FCI M MODE -

95 16

PERNL
PERP1
PETNL

PETP1 (2 oF 10)
av

PERN2
PERP2
PETN2
PETP2

PERN3
PERP3
PETN3
PETP3

PERN4
PERP4
PETNA
PETP4

PERNS
PERPS
PETNS
PETP5

PERNG
PERP6
PETNG
PETP6

PERN7
PERP7
PETN7
PETP7

PERN8
PERP8
PETN8
PETP8

PCl - E*

CLKQUT_PCI EON
CLKQUT_PCI EOP

CLKQUT_PCI EIN
CLKQUT_PCI E1P

CLKQUT_PCI E2N
CLKQUT_PCI E2P

PCl ECLKRQ2*/ GPI Q20

CLKQUT_PCI E3N
CLKQUT_PCI E3P

CLKOUT_PCI E4N
CLKOUT_PCI E4P

CLKQUT_PCI ESN
CLKQUT_PCI E5P

104 102 22 20 17 16

PPVCCI O SO _PCH

PLACE_NEAR=U1800. Y47: 2. 54mm

PEG

FROM CLK BUFFER

e wgp— TP PCH GPI 64 CLKOUTFLEXQ

PLACE NEAR=U1800. A36: 1. 27nm
R1813

5201 5201 5201

HDA_SDAUT R ”\/3\3/\/ HDA_SDOUT oD 57 o 16 SM._PCH 0_ALERT L|
120w 16 _SML_PCH 1 ALERT L
o R1888 b .00\
45 10 [TEy—SMC SCI_L 2 15w 120w M 16 PCH GPI 011

201

R1890*
90. 9
W 1%
20w
SMVBALERT*/ GPI o11| E12 PCH GPI 011 16 201,
smvBcLk|_H4 MBUS PCH CLK ¢ 23 26 28 30 32
- OO §,23678,%80 %%
SNVBDATA| Py SMBUS PCH DATA @ 6 23 26 28 30 32
> 17967822805
SMLOALERT*/ GPI 060| AL2 PCH 0 ALERT L "
sMLocLK| B - PCH 0 LK oD @ %
GL2 e
SMLODATA| P PCH 0 DATA e
SML1ALERT*/ PCHHOT* / GPI 74| C13 PCH 1 ALERT L 6
SM_1CLK/ GPI op8| E14 - PCH 1 OK oo s s
ML6 e
SML1DATA/ GPI O75| Py PCH 1 DATA 48 95
G D
CLKOUT_PEG A NLAB37 CLK100M N oo 7 5
AB38
CLKOUT_PEG A_P| - CLK100M P o 74 o
-
CLKOUT_DM _N_AV22 DM__CLK100M CPU N 10 0
cLkouT_Dm _pLAY22 g DM __CLK100M CPU P oo 0 2
CLKouT_DP_ N AML2 TP_PCH CLKOUT DPN o>
_DP_| -
cLKouT_pp_p| AMI3 TP_PCH CLKOUT DPP o
_DP_| -
CLKIN DM _N|_BF18 PCI E _CLKI100M PCH N 16 95
CLKI N DM _p|_BE18 E CLKI100M PCH P Qg =©
CLKIN_DOT_96N 24 o CLK96M DOT_N s o
cLKkiN DOT_oeP| B24 o PCH_CLK96M DOT_P. am e o
CLKI N_SATA_N_AK7 PCH CLK100M SATA N 16 s
CLKI N_SATA_p| AKS - CLK100M SATA P am s o
REFCLK141 N|_K45 - CLK14P3M REFCLK am e =
CLKI N_PCI LOOPBACK| 45 PCH_CLK33M POl I N I
B S T ——
XTAL25_| N|_V47 - SYSCLK_CLK25M SB_R I
V49
XTAL25_ouT| Y52 e
XCLK_RCOVPL Y47 o PCH XCLK_RCOVP
CLKOUTFLEX0/ GPI 04| K43 P_PCH GPI 064 CLKOUTFLEXO

16 23 92

16 23 92

SYNC DATE=10/19/ 2010
—

C} Appl e I nc.
®

THE_| NEFORMATI ON_CON,
PROPRI ETARY PROPERTY.
THE POSESSOR AGREES TO THE FOLLOW NG

NOTI CE OF PROPRI ETARY PROPERTY:

Al NED HEREIN | S THE
OF APPLE COVPUTER, | NC.

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

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

IV ALL RI GHTS RESERVED

PCI ECLKRQ6 LGPl 044 - L1i4 *
. PCI ECLKRQE* / GPI 044 QLKOUTFLEXL) GPI 065|_F47 P _PCH GPI 065 CLKOUTFLEX1
TP_PCl E_CLK100M PEBN AB42 | o KOUT_PEG B_N
R1878'| R1842'| R1869'| R1877" TP PO E CLK100M PEBP 20 | ckout_PEG B P CLKOUTFLEX2/ GPl 66| 7 P_PCH GPI 066 CLKOUTFLEX2
4. 7K 10K 10K . J2
1| R1848" | R1846'| R1845" | R1844" s%% s%% ) s6 16 [Ty—ENET_OLKREQ L - PCI ECLKRQU*/ GPI O73 K49 P_PCH GPI 067 CLKOUTELEX3
Rlsl‘gﬁ 10K 10K% 10K % vy vz vy 51 29 16 TRy—AP_CLKREQ L ; M. | pci ECLKRQL* / GPI O1L8 CLKOUTFLEX3/ GPI G571~ agp—TF PLH GPLOB7 CLKOUTELEXS
5% 5% 5% 201, 201, EXCARD CLKREO L A8 "
S 20w 20w 1/ 20w 16 5 32 16 T 5 i E&ERQG*; g: iz CLKOUT | TPXDP_N_AK14 - | TPXDP CLK100M N
x 201, 201, 201, . 35 16 [T - R4 CLKOUT_| TPXDP_p| AKL3 - | TPXDP_CLK100M P
16233 o0 100 [C)—PEG CLKREQ L "0 | PEG A CLKRQ'/ GPI 047
o 7 PEG B CLKRQ LGPl C66 ES | PEG B_CLKRQ'/ GPI 056
16
EXCARD CLKREQ L 16 32 CLKI N_GnD1_N|_BJ30 PCH CLKI N _GNDNL
i CLKI N_G\D1_p| BS30 PCH CLKI N_GNDP1
5 16 68 m TP _CLINK CLK
PEG B CLKRO L_GPI 066 15 a_ca
* 16 36 7157 a1 32 25 22 20 7 PPLVS SO oL_patar| M1 TP_CLINK DATA
P10
NOST R CL_RST1* TP _CLINK RESET L
16 102 22 20 19 18 17 16 _PP3V3 SO PCH RBe6r R181%E
NOSTUFE 02 23 16 __| TPXDP_CLK100M N 1 5% 120w we | TPCPU CLK100M N 16 o2 10K 506
R18130?< R18130ﬁ e 23@2 R1849 cannot be used w VCCSUSHDA on SO R181702 R1871
5% 5% 92 23 16 | TPXDP CLK100M P 1 5% 120w we | TPCPU CLKIOOM P 50 62 2012 oK
72 71 46 22 20 19 18 17 16 3:PP3V3 1/ 20w 1/ 20w N 16 95 1/ 20w
201, 201, HDA SDOUT R 6 o5 201,
DP_AUX( | 16 23 85
SATARDRVR _EN 36 25 s PLACE_NEAR=U1800. N34: 1. 27nm
05 16 _HDA BIT CLK R HDA BIT CLK e
PLACE_NEAR=U1800. L34: 1. 27nm
Ri811 727140 22 20 19 10 17 16 7 PPBVE SUS 1K
HDA SYNC R L 2 HDA SYNC i M TER=K91 M.B
95 16 /Vsy\/ oD 57 95 120w SYNC NMAS 91 M.
201
PLACE_NEAR=U1800. K34: 1, 27 v20w 'R1854 |'R1855 |'R1853 2 PCH SATA/ PCl E/ (@ K/ LPC:/ SPI
201 10K 10K 10K
95 16 _HDA RST R L HDA RST L oo 57 s § Toow 20w 20w =

D

18 OF 132
16 OF 105

7

6

4

3

2

1




PP3V3 SUS

7 16 17 18 19 20 22 46 71

72 73

83 73

a6 22

CRT_BLUE
CRT_GREEN
CRT_RED

CRT_DDC_CLK
CRT_DDC_DATA

CRT_HSYNC
CRT_VSYNC

DAC_| REF
CRT_I RTN

| NTERFACE

DI d TAL DI SPLAY

PPVCCl O SO_PCH 16 20 22 102 10
1
R1
10K905 'R1900
5% 49.9
20w 1 PLACE_NEAR=UL800. BJ24: 12. 7nm
2201 2 201
DM _N2S N<O> BC24 UI800 BJ14 FDI_DATA N<O> AT1
029 s DMORN v |BAR POy NT PO -RXNO e 0 02 ch\?
9296 DM _N2S N<1> DM 1RXN MOBI LE FDI _RXN1 - FDI_DATA N<1> 992 NC’
) DM _N2S N<2> BGL8 | pv 2RXN FCBGA FOI_Rxne| BE14 o  FOI DATA N<2> 092 |\ch 4
52 5 6 (Ty—DOM_N2S N<3> > 220 | om 3RV (3 OF 10) FDI_Rxna| BHIS o  FDI DATA Ne3> 052 |\ch S
BC12 ATs
0o DM _N2S P<0> BE24 | pm orxP T FDr_Raw B Eg il: tg: o #%
%2 9 6 (T)—DOM _N2S P<1> > BC20 | oy 1RxP FDI _RXN5 soo 9 02 0
FDI _RXN6 @ FDl DATA N<6> o 02
0o DM _N2S P<2> BJ18 | pm 2RxP - BGO o FD DATA N<7>
9296 DM N2S P<3> BJ20 | by 3RxP FDI _RXN7 o 9 02 NG
FDI _RxPo| BGL4 | TA_P<0> ™ 1
w2 DM _S2N N<0> A4 | v 0TXN FDI_Rxpif BBl4 o  FDI DATA P<i> 502 NCXA ]
0206 DM _S2N Ne<i> A0 | v 1TXN FOI_Rxp2| BF14 o FDI DATA P<2> o0 NCE ]
0o ON N2> BB18 | pyv oTxN FDI _RxP3| BGL3 DI_DATA P<3> . NCX
o2 o oo} DM S2N N<3> o—"V18 | om 3Ty FOI_Rxpal BE12 o  FDI DATA P<d> 00 k%v )
BGL2 N
0296 DM__S2N _P<0> AY24 | 5 oTxe &) FDI _RXP5 - FDI_DATA P<5> o 02 NGSS
DM S2N Pels AY20 | o 17xP o FDI _Rxpe| BJ @ FD|_DATA P<6> o 02 NG
w2os Bro NC
92 9 DM S2N P<2> AY18 | oy 2TxP FDI _RXP7 -~ FDI_DATA P<7> 9 02 Ncgg
AU18
o DM _S2N P<3> DM 3TXP R T T . NC
A== »———— _ - D> Ncgr
PCH DM 2RBI AS BH21 | pv 2RBI AS FDI _FSYNCO| AV12 FDI__FSYNC<0> 502 NCSEL
PLACE_NEAR=UL800. BH21: 2. 54mm FOI_Fsynci| BCLO g POl ESYNG<1> oo NCgrg&
1 5
5510920 PCH DM __COVP BI24 | v zcow FDI_LSYnco| AVL4 FDl_LSYNC<0> yor NCE——
1% B&5 | pm _i rcowp FDI_LsvNc1| BB10 g DI LsvNo<l> 0 epmoe NC=
%IIFZDW ’\K:
561 NcggE
45 25 6 [T)—PM SYSRST L > g svs_reserr X Wk B g POIE WAKE L o 17 25 91 92 65 NC
&3
o 2 PM PCH SYS PWROK P12 | svs_PuRoK %E CLKRUN/GPI 082l B qg PMCOKRINL ey curasar NCese1
= NC,
w O PMPCHPWRC g L22 | ek re N
02210 O PMMEMPWRED o, B3 | prAVPVROK 28 SUs STAT*/GPIo61| B g LPCPURDWNL momyoas o
+5 [Ty PM DSW PVRGD - 222 | DPROK E% SUSCLK/ GPI os2| NL4 - PM CLK32K SUSCLK R oo
o1 17 [TRy—PM PCH PVROK - L10 | apvRoK (f)g SLP_S5*/ GPI %3%@ 17 45 73
TOMPMRSWRSTL | L LY RswRT ﬁ SLP.sat g PMSIPSAL o> 17 20 42 45 06 73 25 20 16 7 PPVRIC G3H
17 (oI} SUSWARN L @18 | SUSWARNF/ SUSPVUIRDNACK/ GPI GBO SLP_S3* |74 - PMSLPS3L OO o 7 20 45 75
PM TN L E20 * |\GLO LP
o O PMPWRBINL | g  E204 pureTn SLP AT g TPPMSLPAL PP1V8 SO PCH Bz froz
n
° P29¢ 1 Im_SVC ADAPTER EN & 20 |ACPRESENT/ GPI CB1 T2 AYI6 gy TP PCH TP23 R1981* R1915
2. 2K
5 (T)—PM BATLOW L - 101 BATLOW/ GPI O72 PMBYNCH AP14 g PM SYNC oD 10 0 55 390K, ¢ NC CRT 1G BLUE -8
PCHRI L ALOJ Ri* K14 | LP LAN L 3 vz - M CRT 16 GREEN -
- RI SLP_LAN*/GPI Q29| o7 g GPIORO SIP LANL 4 201, 23/:2 . NC CRT I G RED - T49
AYL
R1900* DF_TV: pcH DF Tvs  R1980 » 1 s 120w e CPU PROC SEL L 1002 . NG ORT 16 DOC LK T39
100K o « NC CRT |G DDC DATA mA0
11200 aL8
M PCH VWRIVEN
01, DSW/RVEN pop DEW/RME o _NC CRT I G HSYNC -
SLP_SUs* PM SLP_SUS L o v s NC CRT | G VSYNC - M9
= «|.c12
SUSACK PCH_SUSACK L am - PCH DAC | REF -2
ha T42
DF_TVS: DM & FDI Term Vol t age 'R1951
Vi 1K =
§8{ { 8 VEE Wﬂgﬂ |=I08’h PLACE_NEAR=U1800. T43: 2. 54nm 5w -
Ve
%01
1+ __SUSWARN L R1986 > 0 A1 swioow v  PcH sUSACK L o -
201
T29 WAKE 102 22 20 19 15 16 PP3V3_SO_PCH
1
05 52 31 25 17 0 I PCl E WAKE_L — PCE WAKE L [T © 57 25 01 02 0 ng_gz}(
MAKE_BASE=TRUE 5%
11200
I
201,
PM CLKRUN L
2 20 19 10 17 36 7 PP3V3 SUS 617 as a7
2473398 25 98 7 ¢ PP3V3_S5
EREAEZ IS
o 19 10 17 16 7 PP3V3_SUS
BB
1 1 1 1 7345 20176 PMSLP S3 L
R1925 R1985 | R1982°| R1983 512 _PM SLP SUS L
1K 1K 10K 10K
1120w 1120w 120w 1120w 75 4517 PMSLP S5 L
2015 201, 2015 2015 75 66 45 42 20 17 PM SLP S4 L
SUSWARN L o R1921" R1923'| R1924"
100K 100K 100K
GPIl 29 SLP LAN L ,; o~ K 5%2
PM_PWRBTN L 17 25 as v wad v
200 201, 201,
PCl E WAKE L 6 17 25 31 32 85

SDVO_TVCLKI AP43 @ NNC SDVO TVCLKI NN R
SDVO_TVCLKI NPLAPAS o  NC SDVO TVOLKI NP R
SDVO STALLNLAMAZ o) NC SDVO STALLN .
> o
SDVO_STALLP| AMH0 o  NC SDVO STALLP .
SDVO_INTNLAPSS o)  NC SDVO I NTN .
SDVO_INTPLAPA0 o  NC SDVO INTP .
SDVO_CTRLCLK| P38 & DP1GDC AK o 80 84
SOVO_CTRLDATA| M9 g DPIGDDCDATA csou
DDPB_AUXN[AT49 DP |G AUX CH N 5 80 s
ATA7
DDPB_AUXP) DP_I G AUX P o 84 0
DoPB_HPDLAT40 @  DP 1G HPD oo
DoPs ON[AVA2 o TP DP 1G B MN<O>
ooPB 0P| AVA0 g TP DP IG B MP<0>
DDPB_1N| AV45 TP DPIGB MN<i>
poPB_1p| AV46 [P DPIGB MP<I>
DDPB_2N| AU48 . TP DP 1G B M.N<2>
DDPB_2P - TP DP 1G B M.P<2>
DoPB_3N| AVA7 g TP DP 1GB MN<3>
DoPB 3P| AVA9 oy TP DP IGB MP<3>
DoPC_CTRLOLK| P46 g NCDPIGC CTIR Ok .
DDPC_CTRLDATA| P42 g NC DP IG C CTRL DATA .
DDPC_AUXN|_AP47 NC DP 1 G C AUXN .
DDPC_AUXPL AP49 g NC DP I1G C AUXP .
DoPC HPDLATSE o NCDPIG C HPD R
DOPC ONLAYA7 o NC DP I1G C MN<O> s
DDPC_OP| AYA9 g NCDP 1G C MP<O> .
DoPC_IN[AYAS o O NC DP IG C MNk1> .
DOPC_1P[AYAS o NCDP 1GC MP<l> s
DoPC_2N| BAT g NC DP 1G C MN2> .
DoPc 2P| BA8 g  NC DP 1G C MP<2> .
DopC 3N BB47 g NCDP IG C MN<3> s
popc 3P BBAO o NCDPIGC MP<3> .
DDPD_CTRLCLK| M43 & NCDPIGDCIR QK .
DDPD_CTRLDATA| MB6 @=NC DP 1G D CTRL DATA .
DDPD_AUXNLATAS o gy NC DP 1G D AUXN .
AT43
DDPD_AUXP} S NC DP_| G D _AUXP 6
poPD_HPD[ BTH1 o, NC DP IG D HPD .
DoPD_ON[ BB4S o  NC DP 1G D MN0> .
poPD 0P BB4S g  NC DP IG D MP<0> .
poPD_IN BF44 o NCDP IG D MN<1> R
oopp_1pP| BE44 g  NC DP 1G D MP<i> R
DoPD 2N BF42 o  NC DP 1G D MINe2> R
poPD_2p| BE42 - NCDPIGD MP<2> R
DoPD 3N BI42 o  NC DP 1G D MN3> .
DoPD_3P| B2 g  NCDP 1GD MP<3> .
lacamimin

PCH DM / FDI /| GRAPHI CS
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83 18 8

PP3V3 SO PCH

102 22 20 19 17 16

R2010 10K > PCl_INTA L - 40 P ROA U800 USBPON_C24 g g USB HUBL UP N 24 04
R2011 10K 1’\/\/\/2 5% 1/ 20W 3 201 PG I NTB L - K380 " . COUGAR- POl o] 224 L 0SB HUBL Wb P D USB HUB 1
NN\ —s—row %ot - qf P! RE MoBI LE hand D
R2012 10K LAANZ PCl_INTC L - 28 PI R FCBGA s
R2013 10K o S% 2w M 2ot PCl_INTD L - 88 1 p| R+ (5 OF 10) USBPIN > 51N Unused
NN —s—rzow % —zor - 9 auy  UsePiP B2 g NouUsBIP
<26 B 2N
R2016 10K 1 np 2 ss JTAG GMUX_TNS o8 | REQI*/ aPI 050 USBPN $ £B op Unused
R2017 10K 4 \Apz v V2w W 20 poy Gpice2 - | Reer/ cPl B2 USBP2P—— apugp— DG USB 2P
o -
R2018 10K 1Az o0 V2% W 2% pg REgs L > 0 | REGe*/ GPI B4 usBPaN 28 o g  NC USB 3N Unused
5% 1/ 20W VF 201 useP3p|_H28 NC_USB 3P
1 PCH POl_GNT1 L o7 | aNT1r/ aPl os1 UsBPANL 28 g NCUSBAN 0000 Unused
15 PCH PCl_GNT2 L 22 [ anrze/ el 53 usePap| D28 o g NCusBAP
PCH PCI_GNT3 L F46 .
18 - GNT3*/ GPI 065 UsBPSN c28 > NC USB 5N Unused
R2030 10K 1 pp 2 PCI_INTE L - 2 | PR Gl 2 USBPSP| A28 g NCUSBSP
R2014 10K 1 pA'n/2 % MEow M 291 o AUD I P PERI PHERAL DET > 30 PIRF/GPICB ussPen._ 29 Wise
R2031 10K iapp2 MW M 291 o 729 MOU INT L - 2 | PIRG GPI O wspeﬁwﬁ_ﬁgs— use
S MEOWME 201 AUD 12C INT_L - D44 | p| RQH*/ GPI OB O Tt BT B E BB
28 NC USB 7N Unused
PG PME L K10 , o USBPTN. gy NC LSB 7N use
o Mo PO_PME - PNE USBP7P| VP8 gy NC USB 7P
PLT RESET L 6 *
20 29 25 O} S| - q PLTRST’ usePeN_L30 _ USB HUB2 UP N 24 04
-— D
o 25 (QOT}—LPC CLK33M SMC R 9 | akour pao Usspsp| K30 O Uss HuBe b P o USB HUB 2
Ha4:
2s (M LPC CLK33M LPCPLUS R - 3 | caLkout_pai1 usapon_G30 USB_CAMERA N s
75 _LPC CLK33M GVUX R o228 | akout_pai 2 Usepop| E30 USB_CAMERA P Canera
s _NC POl _CLK33M OUT3 42 [ akour_pai 3 ey ——— e ——————— 3 PP3V3_ S3 §7,8,24 25 29 30 91 32 48 49 50 54 55 73
25 ¢oom—PCH CLK33M PCI OUT * H40 | cLkouT Pai 4 usBP10N S0 gy NC USB 10N PP3V3 SUS 7 16 17 19 20 22 46 71 72 73
usePlop| A0 o g NCuSBIOP Uhused
use!
o1 o0 (T} LVDS 1G A DATA N<O> o— N8 Lvpsa_DaTAO* usBP11N L32 B 11N
o4 88 (QOM}—L LG A DATA Nel> =7 LvDSA DATAL* ussP11p| K32 NC_USB 11P 1
04 55 (@OT}—LVDS |G A DATA N<2> 547 Lvpsa_paTA2* o} —,————————— Unused RQOS)E 1R2061 1R2068
ot s NC LVDS |G A DATAN<3> AJ48 | LVDSA DATA3* % ussP12N_832 NC USB 12N s 10K %0067 10K
Qe e————¢»——Q EDeodEt =Y 11200 5% 5%
% s (QOT}LVDS | G A DATA P<0> o7 | LvDsA_DATAO USBPL2P —— g 125 Unused 2015 :;i"w 10K :;i"w
o1 85 (OOT}—LVDS 1G A DATA P<1> o9 [ LvDsa_paTAL UsBP13N. 2 g NCUSBI3N i 2 i 1720w 2
% s (QOT}—LVDS | G A DATA P<2> 49 | Lvpsa_paTA2 USBPL3P| A32 g  NC USB 13P 5201%2 R2062" Il?gKOG4 i
. NC LVDS | G A DATAP<3> AJ47 | | ypsa DATA3 Unuse e 10K m R2069!
DL I —— 3 120w 5% 20w
BRBI B_RBI AS
0 o8 L | K_P AK407] | vpsA_cLK 8 12 120
94 88 L B_DATA N<O> AH45 | | vDSB DATAO* > N 201,
o 83 LVDS |G B DATA N<l> AT | vDsB_DATAL* = 00/ GPI, 059 - 3 31 AP PVR EN
LVDS | G B DATA N<2> AF497 | yDSB_DATA2 oo/l ool K20 g USB HUB SOFT RESET L 5 24
94 88 | * " B17 SDCONN_STATE RST L
Qo NC LVDS 1 G B DATAN<3> -5 - o2/ 1 o - =
. LVDSB_DATA3 oCa/ Pt 42| CL6 gy ENET_PVR EN 2
o 88 LVDS |G B DATA P<0> A3 || vDSB_DATAD ocar/GPl a3 L6 o PCH GPILO3 OC4 L 2
o4 o0 (oOT}—LVDS |G B DATA P<l> o— 19 | Lvpss_pATAL ocs*/ Pl ol A6 o SDCONN_STATE CHANGE 2
04 00 (OOT}—LVDS |G B DATA P<2> &—2F47 | LvDsB_DATA2 ocs*/ Gl otol P14 g PCH GPIOIO 006 L
s ¢} NC LVDS | G B DATAP<3> ® AF43 || vDSB_DATA3 oc7*/ GPl o14]_C14 - PCH GPI 014 OC7 L 23
o e TP _LVDS 1G B CLKN o— 20 LvpsB_cLk*
- _
oo TP _LVDS 1G B CLKP &= "3% | Lvpss_aik
o = — 1
PCH LVDS [ BG - F37 | LvD_ 1 BG R2070
- |
« _NC PCH LVDS VBG AF36 | | vD VBG 22.6
R2050* - 120w .
e AE48 | | uo vRERH JF 7 PLACE_NEAR=UL800. B33: 2. 54mm
. ) 2
PLACE_NEAR=U1800. AF37: 2. 54nm v zéz“v = LVD_VREFL
201, JT- o6 qom—TP_LVDS |G BKL PWM o— 2% |1 BkLTCTL
o 10 o (T} —LVDS | G BKL ON - J47 | L BKLTEN
= o 18 5 Q) —LVDS | G PANEL PWR P M5 | | vDb_EN <L
s _NC LVDS 1G CTRL ALK T45 | | cTRL_CLK
s NC LVDS | G CTRL_DATA P39 || _cTRL_DATA
o LVDS | G DDC CLK T40 || ppc oLk
o4 (OO}—LVDS | G DDC DATA - K47 | |_pbc_DATA

LVDS | G PANEL PWR

88 18 8

LVDS | G BKL_ON 1IR2015
PCH PCI_GNT3 L 35-090'(
PCH PCI_GNT2 L 11ew
PCH PCl_GNT1 L 5402

NOSTUF
NoSIEE | R2053"
10K
10K 5%
oy vy
1/ 20W M
) -

NOSTUFE 1
R2054 R2055
10K 100K
5% 5%
1200 1200
M M

201, 5201

SYNC MASTER=K91 M.B SYNC DATE=10/ 20/ 2010

PCH PCl / FLASHCACHE/ USB
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22 20]

88 33 23 19 8

PP3V3_S0_PCH
23 19 [THy—PCH GPI Q0 -7 [BrvBUSY/ Pl 00 U18_(|33% CLKOUT_PCI E6N v4g NC PCIE CLK10OM PE6N . 16 17 18 19 20 22 102
CLKOUT_PCl E6P| V4 NC_PCI E_CLK100M PE6P
%19 s [y FWPLUG DET L - P42 | TACH GPI 0L N%GIRE - R ° R2150*
10K
JTAG I SP_TCK o0 10 [Ty GMUX I NT PRSI | VYot TRe e (6 OF 10) cLKouT_pcl E7TNL V38 NC PCIE CLK10OM PE7N. s o
E38 oM T cLKoUT_Pal E7P| V37 NC PCI E CLK100M PE7P R s
4110 _ODD PWR EN L 102 22 20 19 18 17 16 PP3V3 SO PCH 46 45 19 SMC RUNTIME SO L TACH3/ GPI O7 - . 201, R2155
10K
Lo P4 PCH A20GATE
1 GV LNT Py NCZo| erios M SC A20GATE] - S— I
R2190" wPH@PIO2 0000 o O AN PHY_PWR CTRL/ GPI OL2 R24]é70 -
100k PCH GPLOLS ey @ lcepas pecl [ A1 PRt 5 LB PECREo <o
1,23& PD on audi olspage 2501 19 PCH INIT3V3 L
. . . 205y 220 qOPAUD IPHS SWTCHEN o, 2 |saTamdcr cPio16 2 RCI N+ |P5 @ PCOHRONL
R2111 R2112 R2113 ™ R2140
20K 10K 10K 7 o) LPCPLUS GPI O Py TACHO/ GPI O17 P AY11 PCH PROCPWRGD 1.0 5 PWRGD 10 25 02 %Téj(:)ﬁ
5% 5% o i WVR@—‘—HTM\/V\TRZ'I%@
20w 20w 20w o119 qm)—COD PWR EN L &— | soLock arl ce2 201 390 S
201, 201, 201, s THRMTRI P [JAY10 o 46 PM THRMIRIP L R 1 2 PM THRMIRI P_L M o %2 1/ 200
(PU necessary?) 19 _PCH GPI QR4 GPI 24/ MEM_LED - 5% iy
1/ 20W 2
L E16
= = = 45 19 16 @—SM: sa GPI 27 TPlERlC ALL RSVD TPs NC-ed per | NTEL approval 201
| SOLATE_CPU MEM L P8 | epi co8 =
2 23 (T} LATE CPUMEML o, P8 BJ2
@) 2 %R 102 22 20 19 10 17 10 _PP3V3 SO PCH
3510 _T29 SWRESET L KL | sTP_PCI */ GPI CB4 — Trsl BH2
(NC-ed per Intel chklist) _NC GPIQBS K4 | epi oss & Pa| BYR rRe195!| Re196!| VB1ET!
23 19 _PCH GPI O36 SATA2GP V8 | sSATA2GP/ GPI CB6 Tps| B RIC 1055 1055 1055
R 11200 11200 11200
71 46 22 20 19 13 17 35 7 PP3V3 SUS 05 3 23 19 0 (OT}JTAG | SP TCK P | sataserr epi a7 Tro| AGR . 2055 2055 201,
re194t o8 33108 JTAG I SP_TDO N2 | sLoaDy epl css o7 AR T29 SW RESET L 1o s
1
R21903:| RR192 10K o 33 19 5 (pT}—ITAG ISP TDI M8 | SDATACUTO/ GPI 039 AR SMC_RUNTIME SCI_L 10 a5 16
100K 1o u 23&% T13 TRE—X PCH GPI 049 SATASGR x
5% 1/ 200 M 73 19 (OOT} WoL_EN PCl ECLKRQ6*/ GPI 045 AK4
201, 2 23 10 _PCH GPI 046 PCl ECLKRQ7*/ GPI 046 P10 Sne
PVWR Vi3
2 19 COmEW EN o= SDATAQULL/ GPI 48 P11 N0\ 86 35 34 33 25 19 16 7 PPBV3 T29
v3
ENET L
PCH GPI 012 . a6 32 19 (OOT} OW PWR SATASGP/ GPI 049 TP12l B NS
PCH GPI (24 10 5 47 10 SPI ROV USE_M.B 56 | epi 57 Te13| AR X
Pl E B
SPI ROM USE MLB _ 6 19 47 s6 1o _PCH GPI 068 TACHA A0 | 1acras el os8 - RQllgoE
(PUs necessary?) TP14L ¢ NC oK
10 _PCH GPI 0B9 TACHS B41 | TAcHS/ GPI 069 ANG vy
on P15l AN -
| TA
10 _PCH GPI O70 TACHE TACH6/ GPI O70 P16 Y2 ne
10 _PCH_GPI O71_TACH? A40 | TACH?/ GPI O71 K24
TP17
—XNC
L24
¢ 1,PR3VS T20 Aﬁ VSS_NCTF 9 P18l L3¢ Nc JTAG | SP TDI o 1o a0
£ad | vss_nerr 0 TP10| AR PCH GPI CB6 SATA2GP 19 23
o 15 17 35 PP3V3 SO PCH VSS_NCTF & —XAB4 ENET_LOW PWR 1932 36
1 A6 | yss NCTR Tr20l AR R2198" %
= A5 | vss_NCTF 21| B2} 10k { R2116
2° | vss nere P e 10K
B3
R2160'| R2184'| R2185'| R2186" ——| VSS_NCTF P22l T NC A, 20w
10K 10K 10K 10K VSS_NCTF B 201 5
TP24)
R SR S S BOL | vss_notr &2&0
201, 201, 201, 201, Bg‘g VSS_NCTF TP2s| BEZR (-
VSS_NCTF B = =
BE49 | yss NCTE r26{ R
BF1 | yss_NCTF P27 BER -
BF49
VSS_NCTF BJ3
— TP28
JTAG | SP_TDO s 10 33 a8 B | vss NCTF fe
FW PLUG DET L o 10 30 B&48 | yss NCTF L P20l BZRc
FW PVR EN 19 39 B | yss_NCTE BE:
— P30,
PCH GPI Q0 10 22 BHA7 | yss NCTF —5Re
BJ4 | yss_NCTE 31| B3R
BJ44
VSS_NCTF
BI%5 | ves noTr TP32| BFRc
BJ46 | vss NCTF P33 AGR
BJ5
woL EN VSS_NCTF
7 72 72 40 22 20 10 10 17 10 7, PP3V3 SUS 8961 vea forr P34 BRRc
NOSTUFF | NOSTUFF | vss_NCTE TPas| AR
a8
R2114* R2115'| R2117* VSS_NCTF TPasl AG
10K 10K 10K Dl | vss_NCTF %R
120w 120w 120w D49 | yss_NCTE ne 1l P&
M M M E1l - -
201, 201, 201, VSS_NCTF
PCH GPI Q15 49 E49 | vss NCTF I NI T3_3v+ (5114 PCH INIT3V3 L 19 This has internal pull up and should not pulled |ow.
PCH GPI Q46 19 23 F1 | vss_NCTF TPas | A2 THI'S SIGNAL |'S | NTENDED FOR FI RWMRE HUB AND VE ARE NOT USING I T.
= F49
VSS_NCTF P37 AG
7271 56 40 40 29 23 78 29 22,20 17 7 o _PP3V3_Sb A8 | 15 vss1 TP39 %25
45 1773 PP3V3 SO PCH J_ AKLL | 15 yss2 TPao [ AR
. = AHLO | 15 vss3
R2175| RR174'| R2173'|R2172* Rzll%& RO TS vese
5% w7
10K 10K 10K 10K 1/ 20W VSSADAC
20w 20w 1/2%?/ 1/2%?/ 201, SYNC MASTER=K91 M.B SYNC _DATE=10/ 20/ 2010
M M
2012 2012 2012 2012 SMC SOl L 16 10 a5 = PCI_I M SC
D
Appl e I nc.
TR E— =
19
PCH GPI O70_TACH6 19 NOTI CE OF PROPRI ETARY PROPERTY:
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22

7 16 17 18 19 20 22 46 71 72 73

16 17 18 19 20 22 102

16 17 18 19 20 22 102

16 17 20 22 102 104

67 14 20 25 71 72 88 102

16 17 20 22 102 104

16 17 20 22 102 104

16 17 20 22 102 104

7 16 17 18 19 20 22 46 71 72 73

16 17 20 22 102 104

22

7 16 17 18 19 20 22 46 71 72 73

7 16 22 25 32 41 57 71

VCCACLK pin left as NC per DG Né‘%ﬁv CLK U1800
COUGAR- PO NT
T16
B e Vocosve_3 MBI LE VSREF| P34 PPSV SO PCH VSREE
1B PRV SUSBYP  VIZ IDCPSUSEYP (8 & ™ecsuss_3_s_cpi o N20 PP3V3 SUS
22 PP3V3 SO PCH VOC3 3 CLK F T38 |vccs_3_4_cLk VoCsus3_3_6_cpl o 22
P20
VCCSI 7 {
VCCAPLLDM 2 pin left as NC per DG NESR3 IvocAPLLDM 2 v ﬁ??;g 22
AL2 -
104 102 22 20 17 16 __PPVCCI O SO_PCH 9 lveai 0 12_PLLCLK O \yocs 3 2 apl o AALG PP3V3 SO PCH
AL24 left as NC per DG NAR4IboPsus o ik b8 vocs_s_s_eri o V16
= Vo 1 | T34
104 102 22 20 17 16 PPVOO O SO_PCH AAL9 |vocAsw 3 CLK p VB3 1LEg
AA21 IVCCASW 4_CLK
== AJ2 PP3V3 SO PCH
AR2A |\ CoASW 5 OLK VCC3_3_0_SAT)
AA26 lyocASW 6_CLK VCCl O 5_PLLSATA| AFL3
AA27 \/OCASW 7_CLK
AA20 T VCCI O_15_SATA3| AHL3 PPVCCI O SO PCH
AA31 VOCASW 8_CLK VCCl O_16_SATA3| AH14
\vecAsw 9_cLk ==
AC26 lvocasw 10_CLK VCCl O 9_PLLSATA3| AF14
AC27
A2 Ivocaan s ok VOCAPLLSATA| AKJ (= VCCAPLLSATA pin I eft as NC per DG
AG3T |yccasw 13 K B & VOOVRM 1_saTa| AF11 PP1V8 SO
AD29 s
T VOASWLLA ALK O 1§ oo o 6_saTA| ACLE PPVCCI O SO PCH
v L15 K g Vo O 7_SATA| ACLT
V@1 \/CCASW 16_CLK Vo O 8 SaTA| ADLT
VB3 \VCCASW 17_CLK -
ved
o \VCCASW 18_CLK o v 2 mso T2l PPVCC O SO PCH
\VCCASW 19_CLK 3 VCC‘ SW. v sd V2t
V@9 lvecasw 20_CLK s VC: S“*O*M o T10
VB1 [\/oCASW 21_CLK ‘CCASW.0_
VB3 lvocASW 22_CLK
PCH out put, for decoupling only V22_CL vcal 0 0_uss| N26 PPVCCI O SO PCH
PPVOUT_G3 PCH DCPRTC N16 |pcprTC vcal o 1_uss| P26
M N_REGK_W DTFFO. 2 m M N_LI Ne_W BTFE0. 2 P28
B o vCCl 2_USB|
1 C2256 102 88 72 71 25 20 14 7 ¢ PPLV8 SO Y49 lVoovRM 0_CLK g Vg, 8*31 e 127
0. 1UF ) S
5 20% 22 _PP1VO5 SO PCH VCCADPLLA F BDA7 ccappLLA veal O 4_use|_T29
G 22 _PP1VO5 SO PCH VCCADPLLB F BF47 lyccappLLB vocsuss 3 1 usslT23 PP3V3 SUS
1 104 102 22 20 17 16 __PPVCCI O SO PCH AF17 |veo 0 13_CLK veosuss_3_ 2 uss| 124
- ccsl uss| V23
PLACE_NEAR=U1800. N16: 2. 54nm 104 202 22 20 17 10 _PEVCOLO-SO PCH AF33 Ilveel FFCLKN O x ﬁgiziiimn Voa
. AF34 |\eop) CCSUS3_3_4_|
AG34 v FPCLKN 1 vocsus3_3_9_uss| P24
\VCCDI FFCLKN_ 2
usB| _T26 PPVCCI O SO _PCH
PLACE_NEAR=U1800. V16: 2. 54nm 104 102 22 20 17 16 _PPVCCI O SO_PCH A3 lyocssc Voo 0 14_PLL
M6 PP5V_SUS PCH V5REFSUS
NTTEWETEo 2 B R e e e A8 fpcpssT e
MNLIREETEEO- 2 mm MNNEGWETEEO. 2 mm vaTaeEs. s U7 loersus 1 ax DePsUs_3_sus| ANZRi~ NC-ed per DG
1 222 NC, L
%.21ur= NC-ed per DG NCWEE|DCPsUs_2_cLk VCCSUS3_3_0_Sus| AN24 PP3V3 SUS
200
28
cerm 104 102 22 20 17 16 _PPVCCI O SO_PCH BI8 |\ prOC I O 5 vocsusHpa| P32 PP1V5 SO
g 10 mA Max, 1mA Idle
L 25 17 16 7 PRRIC_ GaH A22_|ycerTe g *

PLACE_NEAR=U1800. A22: 2. 54mm

1 BEAE-

EAREUTE8S: A35: 2. B4

PPVCCI O SO _PCH

104 102 22 20 17 16

AA23

1.44 A Max, 474nmA ldle

PPVCCI O SO _PCH

104 102 22 20 17 16

AC23

AD21

AD23

AF21

AF23

AGR21

AR3

AGR24

AR6

AR7

AR9

AJ23

AJ26

AJ27

AJ29

AJ31

AN19

TP _1V05 SO PCH VCCAPLLEXP

BJ22

PPVCCI O SO _PCH

104 102 22 20 17 16

AN16

PP3V3 SO PCH

102 22 20 19 18 17 16

AN17

AN21

AN2

i

AP21

AP23

AP24

AP26

AT24

AN33

AN34

BH29

\VOCOORE Ul1800
VOCOCRE OB LE
VCCCORE FCBGA veeALVDS| AK36 PP3V3_S0_PCH 16 17 18 19 20 22 102
\VCCCORE (7 OF 10) AK3T
A% L
N SSALVDS
xome VOCTX_LVDS| AMB7 o PP1V8 SO PCH VCCTX LVDS F 2
N E é VCCTX_LVDS| AVB8
COCORE VCCTX_LVDS| AP36
VCCOORE - - AP37
8 VCCTX_LVDS|
\VCCCORE > -
xc::: € é VOC3_3_6_Hvovos| Va3 PP3V3 SO_PCH 16 17 18 10 20 22 102
‘CCCORE VCc3_3_7_Hvavos| V34
VOOCORE 2 - -
\VCCCORE AT16
PP1V8 SO
N VCCVRM 3_DM 67 14 20 25 71 72 88 102
\VCOCORE z VCCDM _1_DM [ AT20 PPVCCI O SO PCH 16 17 20 22 102 104
K VCCCLKDM | AB36 PP1V05 SO PCH VCCCLKDM F 22
VCa 011 _PLLPAE VCCDFTERM_AGL6 PP1V8 SO _PCH 17 22 102
\VCCAPLLEXP T VCCDFTERM_AGLY
VCCI O_17_FDI f v TER! AL
) L7_| [ ICCDF M AJL7
\col 0_18_FDI & VOCDFTER
V1 100 102104
Vool 0 19_Pa E VocsPl PP3V3 5
\VCCl 0 20 PG E O
—- CCADAC]_U48 PP3V3 SO _PCH VCCA DAC F
Vo021 POE  § 'e'g VCCADA =
>
VCTi 0 22_PCI E VCCVRM 2_FDI | AP16 PP1V8 SO 6714 20 25 71 72 88 102
\VCCl 0 23 PCIE
\VCCl O 24_PCI E z VCCAFDI PLLL BN\ VCCAFDIPLL pin left as NC per DG
VT 0 25_PCI E VOGOl 0 10_PLLFDI | AP17 PPVCCI O SO_PCH 16 17 20 22 102 108
\VCCl O 26_PCI E
AU20 PPVCCI O SO_PCH
Voo 0 27 op VCCDM _0_FDI 16 17 20 22 102 104
ol 0 28_DP
\cc3_3 5 Pl
oRCE T P P R
D
d} Appl e I nc.
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A3 |yss U1800 vss| AK46
24 |yss COUGAR POl NT o[ AKB
B9 |vag NOBI LE el ALTE

b lvss FoBGA vss| ALL7
AAL7 |\sg (9 OF 10) vss| AL19
A2 yss &er vss| A2
AR3 |yss vss| AL2L
AA33 |\ss vss| AL23
AR3A |\ s vss| AL26
ABLL |\ss vss| AL27
ABLA |\sg vss| AL3L
AB39 |\ss ves| AL33
AB4 |yss vss| AL34
AB43 |yss Vs AL48
ABS5 |yes ves| AMLL
AB7 |yss vss| AMLA
ACI9 |\ss vss| AVBE
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62 45 41 32 30 28 26 20 18 6 —SMBUS PCH CLK Sl - 5310 o34 TRSTn TP _XDP PCH TRST L
9 —
»e Tok1 Noxlo o :2 - D iz PCH 135 oo i SYNC MASTER=K91 M.B SYNC DATE=10/ 17/ 2010
23 16 XDP_PCH TCK TCKQ - - INS. PCH QoD 16 23
< S 2T XDP_PRESENT# CPU & PCH XDP
XDP I XDP
1 1
C2580 51750774 _|1 62581 Appl e I nc.
0. 1uF —— 0, 1uF o
v 16V
o ) NOTI CE OF PROPRI ETARY PROPERTY:
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BOM OPTI ONS

3;5393225224220159543”§2PP3 3 . 1Y YY) PPUSB_HUB1 _VDDPLL 3V: HUB1_NONREML_0, HUB1_NONREMD_0
0402 Mﬁ%&g& . HUB1_NONREML_0, HUB1_NONREMD_1
1 C2600 |r C2601 C2602 1| C2603: HUB1_NONREML_1, HUB1_NONREMD_O
0. 01UF—— 100PF 10UF —— 0. 1UF ——
2 ¥ 2 8%, 630 2] som by 2 HUBL_NONREML_1, HUBL_NONREMD_1
02 402 603 702 HUB2_NONREML_0, HUB2_NONREMD_0
J__ FERR 1L2%68_|]M 1A Ji HUB2_NONREML_0, HUB2_NONREMD_1
- " y HUB2_NONREML_1, HUB2_NONREMD_O
1 2 o PPUSB_HUB1_ VDDA3V3 —F
o402 M N-REN-W BFHES: 4MM J_ HUB2_NONREML_1, HUB2_NONREMD_1
1 C2604 |+ C2605 |: C2606 C2607 1| C2608 :| C2609 1| C2610 1| VO-TAE=S. 3V NON REML NON REMD DESCRI PTI ON
_: :%L‘%“EF :E ?8.37“01UF:E %E%OPF 12.%‘8'\"7“2:: o 1%%@“3: o 1%%@“3: o 1?@“ 5 i 0 (o] N Al ports are renovable
&5 o5 o5 &5 X7R Ry X7R Ry xR CE4§5"—|7 0 1 Port 1 is non renovable
olalel gl 9 o 1 0 Port 1 and 2 are non renpvabl e
J__ CRI TI CAL - 1 1 Port 1, 2, and 3 are non renpvabl e
- Y2600 vz 3 8 8
SM 2
24. 000MZ- 16PF E g8 5 BOM TABLE
>
CRI TI CAL L iﬂi 2 CRI TI CAL > PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON
C21681l_3% 1 R226A30 1 %&20 UZQGZIQO 33850720| 2 | SMSC USB2514 U2600, U2650 CRITI CAL | USBHUB_2514
37 L AM S 8% R21995 USX2061 33850824| 2 | SMBC USB2514B U2600, U2650 CRITI CAL | USBHUB_2514B
CERM — "\ \N\—o CERM B HUB1 TEST 11 1 B T29A N "
HUBL_NONREML_1| |HUBL_NONREMD_1 402 I M 402 J_ . Y 2 USB_HU S TEST oM T £2$173; Eﬁ*g z,l;/: > £B ngA p D T29 unused USB port, only has pull up 33850721| 2 | SMBC USx2061 12600, U2650 CRITI CAL | USBHUB_2061
R2601' [*R2603 M 8w . USB HUB RESET L 26 dreser - DS | dm R
10K 10K = = = 402 USBDN2_DM PRT_DI S_M|_3 USB IR N 44 94 .
P % CRI Tl CAL USB_HUB1_XTAL1 33 |xTAL1/CLKIN USBONG DY PRT D S ol 4 USB IR P D - I R Recei ver
65 o USB_HUB1 XTAL2 32 |xtai2 & DS Dot
402, 54 6 USB EXTB N
28 USBDN3_DM PRT_DOS_MB 42 04
USB_HUB1_NONREMD SUSP_I ND/ LOCAL_PVIR/ NON_REMD | DNG_DPY PRT DI S_ P3| 7 USB _EXTB P e External B
NON 22
USE_HUBL REML SOA/ SVMBDATA/ NON_REML useDN4_DM PRT_DI s mal 8 USB EXTC N epmy a5 os External C
HUBL NONREML 0 HUBL NONREMD 0 24 _IsCL/ SMBCLK/ CFG_SELO USBDNA_DP/PRT_DIS Pl O USB EXTC P gy 45 s
R2602'| |'R2604 HS_| ND/ OFG SEL1 PRTPVRLL 12 TP_USB_HUB1_PRTP)
10K 10K prRTPWr2| 16 NC USB HUB1_ PRTPWR2
18w 2% 6w prTPWRE|_18 NC_USB_HUB1_PRTPWR3 PP3V3_S3 5,748 13,24 25 20 30 31 32 48 49 50 54 55
Vadh, [ ], 462" PRTPWR| 20 _NC USB_HUB1_ PRTPWR4
| ocsi*py13 TP _USB HUB1_OCS1
|PU ccs2rh 17 NC USB HUBL OCS2 11RO2K620
= | PU Ocs3* 19 USB EXTB OC L am 5%
« |21
L 1Py ocsepZ WSBEXIC QL L _qmew TP s gy PPOVE S3
RrBI AS|_35__USB HUB1_ RBI AS R2640
veus DeET| 27 USB HUB1 VBUS DE 7271 56 48 46 29,38 73 22 2019 17 1 5 PP3V3 SB L ’\2/(\)/|§/2
ORI T CAL 183 1822308%1%687e] G )
ussup_oM 30 USB HUBT UP N oo [IR2600 s
s0_20 25 24 13% 3% PP3V3 S3 useup_pP| 31 USB HUB1 UP P wo o 12K b0z 1R2641
75%85724%80% 0 86%9% S 2 12
( SYM VER1) THRML_PAD iew %09 K
) ~ o462 R2642" NOSTUFF Lasw
1 100K 1C2641 2402
T 1/ 16W —— 100PF
2 = Va5 T 8
EP3V3_S3 6 sp,00 75 29 %0 51 52 28 29 50 38 55 2 S5 LSB HUB RESET USB_HUB_RESET L
[ c2661[: 2662 [: c2663 |: C2664 L 6 5
= 0. 1UF 0. 1UF 0. 01Ul 0. 01UF =
. et DDA 2 I o [ B |2t |2 LK L) 2849 o 640
! 2 o EEUSE_HUBZ_VDDASYS 05 205 05 05 pavasg EN RC 2\c| 902DV X- G ) SR8 %w x o
0402 M N-KERR-W BFHES: 3MM ! ! 1S 5\¢| 7903
1 C2654 |+ C2655 |: C2656 C2657 1| C2658 1| C2659 1| C2660 1| VO-TAE=S. 3V J_ PPUSB HUB2 VDD1V8 1 C264 ! 4
—= IQUF —— G010 T00PF T T00E - 0. 1UE - 0. 1UE —— 0. 11k = [ W NN WS 2w 11 62640
c e T BL, e i, SO 2] xmdi 2] xrom 2] xmah 2 L ODLVEPLL 1 C2667 |+ C2668 1%,
603 402 402 603 402 402 402 —— 0. 1UF 1UF 2 CERM X5R
FHEEEEEE R W rH=o- 11 Tz 8¢ 2 B
1 CRI Tl CAL =1 1 C2665 |t C2666 |2 o |2 8k b
= Y2650 VDOA33 3 g2 2 3 Ot UF 0 =
B 52 B88¢ L
24. 000M-Z- 16PF g 8>>3 O 5 02600
>
CRI TI CAL - CRI TI CAL > > s . 210 USB_HUB SOFT_RESET_L 21
C2669 : ol 1 C2670 U2650 =
1 18P|":/u R216M80 %ﬂ%PF R2655 QFN BATSAXV2TL
50V, 1 2 S0V 100 USX2061
—\V\V\“—e 2
HUB2_NONREML_1| | HUB2_NONREMD_1 503 e So5M L 2 USB HUB2 TEST 11 Itest i e M BERTED ST ; USBEBT =N <CED>° > * g| yet oot h
118w 5% USBDNL_DP/ PRT_DI S_P1 o 5104
R2651* 'R2653 AL s 2« USB_HUB RESET L 26 RreseT+ - —Pis LUSB TBTEP D
10K 10K = = = 402 useDN2_DM PRT_DIs_we| 3 USB TPAD N 53 04
33 _ DS
a2 % CRI TI CAL USB_HUB2_ XTAL1 XTAL1/ CLKI N USBoNs Do PRT D & P2l 4 USB_TPAD P @53 Tr ackpad/ Keyboar d
v Le o LF USB HUB2 XTAL2 32 |xTaAL2 — = ED>
2 2 USBDN3_DM PRT_pos_Ms| 6 USB_EXTA_N 42 04
28 - —Des. i
USB_HUB2_NONREMD SUSP_I ND/ LOCAL_PWR/ NON_REMD USEDN3_DP/ PRT_Df S_Pal 7 USB_EXTA P e External A
B _HUB2_ NONRE! 22
(US] U ML SDA/ SMBDATA/ NON_REML USBDNA_DM PRT DI S_wi|_8_USB_EXCARD N @4 SD Cardf Express Card
HUB2_NONREML_O HUB2_NONREMD_O USB_HUB2 CFG SELO 24 lIsci/ SMBCLK/ CFG_SELO USBDN4_DP/ PRT_DI S_P4| 9 USB_EXCARD P D5 2 10 p
1 1 USB HUB2_CFG SEL1 25 |4s | ND/ CFG SEL1 prRTPWRL| 12 TP_USB HUB2_ PRTPWR1
R2652 R2654 S e
10K 10K PrRTPWr2| 16 NC USB HUB2_ PRTPWR2
1 18 Srow . PrTPR3|_18_NC USB_HUB2_PRTPVIR3 PP3V3_S3 748 1,24 29 29 30 91 52 18 49 50 54 55
w1 Y 1R02K657 PRTPVR4|_ 20 NC USB_HUB2_PRTPWR4
275 «113 TP _USB_HUB2_OCS1
1/ 16W | PU Ocsirp—= 1 _Job HUbe (ol
R | pU ocs2+ 17 NC_USB_HUB2_OCS2 '‘R2670
- ! |pU ocsa+hl®  USB EXTA CC L qm. 19 [ETNC ESTEREROZ BEN SYNC—DATE=U67 297 20T
1 | Py OCSa* 3%0-@-'-—@5 2 %gﬁ‘g\’ W
= Rei As|_35 _USB_HUB2_RBI AS z
vBUS DET| 27 _USB HUB2_ VBUS DE | | =
- CRI TI CAL e nc.
usBup_DM_30__USB_HUB2_UP_N s ['R2650 o App
ussup_pp 31 USB HUB2 UP P mmyues g 12K
( SYM VERL) THRML_PAD 116w NOTI CE OF PROPRI ETARY PROPERTY:
< 402 THE | NFORMATI ON CONTAI NED HEREI N | S THE
> 2 PROPRI ETARY P ERTY _OF_APPLE COWPUTER, | NC.
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Pl at f or m Reset Connecti ons

Unbuf f er ed R2881 LPCPLUS RESET L oo e
33 -
Et her net WAKE# | sol ati on v TR S BT T O
178w
eset utton b R2883
] 1 2 LRESET_L s
oo e SR § PPBVE_ SO FESEEEL—— oo i
hob"
1R2895 CRI Tl CAL s
4, 7K Q@830 . R2830 R2871
XDP View SSVEKLBRY 10 ] 1 2 __PCA9557D RESET_L w0
R2896 2402 SOD- VESM HF 2 M:Sl%}é"' oD
0 210 XDP_DBRESET L 1A 2 PM SYSRST L ey o 17 45 70
MO—S=—=m=2s AN o off o = 3
. 5_1/W XDP
R2889
T 1,XK 2 XDPPCH PLTRST L
0R2897 AN o =
7 Y
e o
2 R2887
S| LK_PART=SYS RESET A2 GMUX RESET L .
AKE BASES R
1 ENET_MEDI A SENSE | SOLATI ON Cl RCU T M;{%w __ GMUX RESET L .
= PLACE_NEAR=U1800. N32: 5mm -
R
o
6 [T ENET MEDI A SENSE 4021 MY iw ENET MEDI A SENSE _RDI V. 16 — PLT RESET L [ o 25 25
p Series Ris R4283
CRI Tl CAL N
55 54 50 49 48 32 31 30 20 24 18 8 7 5. _PP3V3 S3 SSNBN37FEABE3 R2819
104 88 73 10K
@810 S
SOT563 |<F 20w
iy
%
S o[ S Buf f er ed
Note: Based on K91/K92 | ayout, ENET, AP and BKLT are noved to Buffered reset.
o 10 LPC_CLK33M SMC R PLACE_NEAR=ULB0O.N62 , 22 LPC CLK33M SMC 25 05 = 162110 g0_35 35 19754622:99,09,9% 94_PP3V3_SO
o e 53" 68073°73%63%61 5305453 51 55748 38
1/5/W SENSE EN L
201 R2856 CRI Tl CAL
1 pm—LPC_CLK33M LPCPLUS R PLACE NEAR=ULB00. PSS, (24 2  LPC CLK33M LPCPLUS QOB & 47 % 3 20 35 3PPV SO SSMBN37FEAPE
1 5Bw @810 _ PLT_RST _BUE L
R2857 Dls — oD 25 %2 35
PLACE_NEAR=U1800. P46 2D 1
25 10 LPC ClK33M GMUX Risss — LPC CLK33M GMUX_R 2 LPC CLK33M GMUX s e — PLT_RST_BUF L o 2 s s
- 1/5A’w 28801 100K T series Ris R3803
R2859 0. 1% —— §“mgv
PCH _CLK33M PCl QUT PLACE NEAR-ULBO0. P48 1 22 poyy o K33M POLLN : C% 2 Mt R2882
— AN oo 1 6 1 2 ENET RESET L _R o =
1§§:8W 1 /\/5}%\/
1 = 1 [
= 402
R2§88
LA AP_RESET L oD =
5%
1 _1é’\év
System RTC Power Source & 32kHz / 25MHz d ock Gener at or o
R2§93
1 2 BKLT PLT_RST L o
VDDl O 25M A: SB power rail for XTAL circuit. ”\/S}é\/
VDDl O 25M B: Ethernet power rail for XTAL circuit. 4-%}4\’
VDDl O 25M C: T29 power rail for XTAL GirCuit. s e ssssasaas s ge PP3VA2 G3H 950,95 1 PP3V3_ SO Buf fered CPU reset
: i i Coi n-Cel | : VBAT (300-ohm & 10uF RQC) LRI O ST LML S O Ml =S 1V/C TS O
NOTE: VDD _25M nust be powered if any VDDl O 25M x is powered. No Coin-Cell: 3.42V G3Hot (no RO CRI TI CAL
727 48 a8 R 30 43 43 oo ELSVS SO 5 ? 81(2_1)7
Coi n-Cel | & G3Hot : 3. 42V G3Hot
Coin-Cell & No G3Hot: 3.3V S5 2] [T 4 agiPLT RST CPU BUE L — PLT RST CPU BUfh u0 2 =
No Coi n- Cel | : 3.3V S5 N —BASESTRUE o
GreenCl k 25MHz Power 75 7136 25 7 _PP3V3_ENET No bypass necessary 1R2890 VTT vol tage divider on CPU page
C28901 143 100K
Ethernet XTAL Power 7727 PP3V3_ENET - 0.1UF —— § %"le
SB XTAL Power 102 80 72 71 20 14 7 6 _PPLVB_SO o o @ APN: 35950178 c%@g;z—r LYELF
0,
T29 XTAL Power o8 35 04 33 10 15 7 _PP3V3_T29 z < £ VBAT and +V3.3A are
8‘ ¢ > internally ORed to
C2824 1| C2822: C2820: [:C2802 s - create VDD _RTC_OUT. =
0. 1%;'9@,:: 0. 1%;'9@,:: 0. 1%;'9'{,:7,: u2800 +V3. 3A shoul d be first
R 2 iR 2 Grm 2 SLG3NB148V avai | abl e ~3. 3V power
402 402 402 CRIT%E%AL to reduce VBAT draw.
11 |vDDi O 25M A 32KHZ_Al 12 Y K K32K_RT 16
= 6 | vDDl 0 25M B
C2805 14 | vDDi 0 25M C  25MZ_Al 9 SYSCLK_CLK25M SB .
ToPE R2805 oz 8|8 SYSCLK_CLK25M ENET S
2 H 1 SYSCLK CLK25M X2 14 2x 2, SYSCLK CLK25M X2_R -2l% 25Miz_( 15 g SYSCLK CLK25M T29 (o, R2800
556 NO STUFF - x PPVRTC G3H 71617 20 0
50’ R CR2|§IOCAL Mig‘y R2806 - voorrc ourl Lo | For SB RTC Power W me VASTER=KOL LB SYNC_DATE=06/ 29/ 2010
NC@:, Y. 5 1M THRM he 128w Chi
NC. 25. 000MHZ- 12PF- 30PPM $ew ) 1 C2810 z’g':f | PS et Su pp?ar;ngg-nm d
12P('):6 T SM 3. 2X2. 5M1 Q%:ELF NEES p— :1L0%F b
1]]2 SYSCLK_CLK25M X1 —IZE:OEER;\/A Appl e I nc.
L NOTE: 30 PPM crystal required 8
= &y, NOTI CE OF PROPRI ETARY PROPERTY:
402 = THE | NECRIATI ON CONTAI NED HEREI N | S THE
I ETARY PROPERTY OF APPLI wVPUT I NC.
THE F‘CEESSCR AGREES TO THE FOLLOW NG
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Page Not es

Pover aliases required by this page:
- =PP1V5_SO_MEM A
- =PP1V5_S3_MEM A

PPOV75_SO_MEM VTT_A
- =PPSPD_SO_MEM A (2.5 - 3.3V)

Signal aliases required by this page
- =12C_SOD MvA_SCL
- =12C_SODI MVA_SDA

BOM opti ons provided by this page:
(NONE)

72 67 20 26 7 PPLVS_S3

DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECTOR)

PLACE_NEAR=J2900. 75: 2. 54nm

1C2900 |1 C2901
—— 10UF —— 1QUF
B U Py
603 603

s
25
e
S

1 C2910 |2 C2911 E C2912
—0.1UF ——0.1UF ——0.
s T8 T
2 &u 2 CEpm 2 CERm
402 402 402

— 0.

8%
2 CERM
402

L C2913

12015 |: 2916 |2 £2917
— 0. ——0. — 0. 1UF
ST T T

— 0. 1UF

1 C2919
f— 08%
z v

2920 |1 €2921 | €2922 |: £2023
0. 1UF ——0. 1UF ——OD — 0. 1UF
e ok )
CERM CERM CERM CERM
402 402 402 402

PEAGE-NEAR=32888. 78: 2. 84

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

30 o PPOV75_S3 MEM VREFDQ A

-l— t C2930 1 C2931
—— 2. 2uF —L— 0. 10F
PLACE_NEAR=J2900. 75: 2. 54mm 0% T, i
2 ceRM 2 CERM
402-LF 402
T A e £
REY 315 vss D4 =MEM A DQ<4> oo
% 1 rEy—MEM A CKE<0> 73 | STRED TRETG| 74 MVEM A CKE<1> am s 27¢Ery—=MEM A DO<0> 5150 ORI T caL 50 6 =MEM A DQ<5> a7
75 | 5 voD VDD | 76 27Bry—=MEM A DO<1> 1o DQL vssc 8
NC>;—O e J2900 A5l 78 MEM A A<15> ame e 915 v 10 MEM A DCS N<O> Eo e
53 11 [T MEM A BA<2> 9 o BA2 F-RT-THB Aldgo 80 MEM A A<14> ame 11 o DM) J 2900 DQGUC 12 =MEM A DQS P<0> a7
81| 5 vob ©g VDol 82 J_ 1315vss FRT-THE ygg | 14
N
0 11 TRy MEM A A<12> 83 | 5 A12/ BC < n Al 84 MEM A A<11> am s = o@D =MEMA DO<2> 15 | 5 o M DB |16 =MEM A DQ<6> ao
o3 1 [T MEM A A<9> 85 o A9 ATO 86 MEM A A<7> Fan EHED 27 B> =MEM A DQ<3> 17 o DB ' & DQ70 18 =MEM A DQ<7> D
87 ~ 88 19 20
o VDD VDD, o VSS § VSS o
% 1 rEy—MEM A A<B> 89 | 5 n8 o} A6 20 MVEM A_A<6> am e 21 (Bry—=MEM A DO<B> 21| 5 b8 - DQL2G | 22 =MEM A_DO<12> a7
53 11 [T MEM A A<5> 91 0 AS § g A 92 MEM A A<4> am s 7B =MEM A DQ<9> 23 o D® § g DQL3g 24 =MEM A DQ<13> D
93 | 5 vop gg Voo | 94 25 [ vss 2 vss o] 26
53 11 [T MEM A A<3> 95 o0 A3 3 o 96 MEM A A<2> am s [Pa:in =MEM A DQS N<1> 27 o DRs1* 8 2 DMLy 28
9 1 [ MEM A A<l> :; o AL ; Ao igo MEM A A<O> ame e 7By =MEM A DOB P<1> zi o D51 (n RESET* (5, 22 VEM RESET L am e 2 J:‘
VDD VDD, o Vss VSS o
" MEM A CLK P<0> 101 o 1 102 MEM A CLK P<1> 11 93 27 =MEM A DQ<10> 33 0 4 34 =MEM A DQ<14> 27
1 D> o CKO Ko am <D o bt DQl4o <D
53 11 [T MEM A CLK N<O> 103 o CKo* CK1* 104 MEM A CLK N<1> am s 7B =MEM A DQ<11> 35 o DLl DQL5( 36 =MEM A DQ<15> D
105 106 37 38
o VDD VDD, o Vss VSS o
9 1 [T MEM A A<10> 107 | 5 At0/ AP BALG | 108 MEM A BA<1> ame e 7By =MEM A DO<16> 39 | 5 oie D040 =MEM A DQ<20> &
53 11 [T MEM A BA<O> 109 0 BAO RAS* 110 MEM A RAS L ) 9 27 =MEM A DQ<17> 41 o D17 D1 42 =MEM A DQ<21> a7
11 [ voo vop | 112 43 [ 3 vss vss o | 44
o3 11 [T MEM A VE L 113 o VE* S0* & 114 MEM A CS L<0> Yanyi EHED 27 By =MEM A DQS N<2> 45 o DQs2* DV 46
03 11 MEM A CAS L 115 cAs* aDTo 116 MEM A QDT<0> 11 63 27 =MEM A DOS P<2> 47 DQS2 Vss 48 1
(ass PR DY g T = e:ns 292 vee 22| 50 =MEM A DO<22> =
o) O o O =l a7
53 11 [T MEM A A<13> 119 o AL3 DT 120 MEM A ODT<1> e FERY 27 B =MEM A DQ<18> 51 o b8 D@30 52 =MEM A DQ<23> D
%2 11 [y MEM A CS L<1> 121 | 551 NCO——IEZNC 1@y =MEM A DO<19> 53 | 5 bQie Vss o| 54
123 L 5 vop VDD { 124 S5 15 vss DQR8o | 56 =MVEM A DO<28> o
NS o TEST VREFCAG, | 126 1By =MEM A DO<24> 57 | 5 b4 D@9 | 58 =MEM A DQ<29> a7
127 128 =MEM A DQ<25> 59 5 Vss 60
o Vss Vsso 2B o b2 O
o CBry—=MEM A DO<32> 129 | 5 pes2 DQB6 | 130 =MEM A DQ<36> a7 6115 vss DQs3* | 62 =MEM A DQS N<3> &
7By =MEM A DO<33> 131 | 5 bQs3 DB7 | 132 MEM A DQ<37> Eo e 63 | 5 ove DQs3| 64 =MEM A DQS P<3> &
133 | vss vss | 134 J__ 65 5 vss vss o | 66
27 B> =MEM A DQS N<4> 135 o DQsa* DMt 136 = Pa:m =MEM A DQ<26> 67 o D@6 DQBOG 68 =MEM A DQ<30> ve:m 3
7By =MEM A DC5 P<4> 137 | 5 pQs4 VSS | 138 1 7By =MEM A DO<27> 69 | § b7 DB1o| 70 =MEM A DQ<31> o
139 | 5 vss DQB8 | 140 =MEM A DOQ<38> ao e 7115 vss vss o | 72
27 B> =MEM A _DQ<34> 141 o DQB4 DB 142 =MEM A DQ<39> ve=m 3 KEY
1@ =MEM A DO<35> 143 | 5 pess vsso | 144
145 | 5 vss DQU4 | 146 =MEM A DQ<44> a7 516- 0229
27 B> =MEM A DQ<40> 147 o Do DQU5 Q. 148 =MEM A DQ<45> D
27 (B> =MEM A DO<41> 149 | b1 VsS o| 150
151 o VSS D®5*C 152 =MVEM A DQS N<5> a7
T 153 | Jove DQS5 | 154 =MEM A DOS P<5> ey 2 £ =+
155 156
1 o Vss VsS o
= o7 By =MEM A DO<42> 157 | ooz DQ6 0 ]_158 =MEM A DQ<46> a7
7 @ =MEM A DQ<43> 159 o D13 D47 o 160 =MEM A DQ<47> a7
161 [ vss vss & | 162
27(Bry—=MEM A DQ<48> 163 o D18 DB20, 164 =MEM A DQ<52> a7
7@y =MEM A DO<49> 165 | 5 pQ#o D3| 166 =MEM A DO<53> b it
167 168
o Vss VsS o
7By =MEM A DOS N<6> 169 | 5 pQse* DVB | 170
7B =MEM A DC5 P<6> 171 | 5 pse VsS o | 172 J__
178 | 5 vss D4 174 =MEM A DQ<54> a
2By =MEM A DO<50> 175 | 5 DQso D5 | 176 =MVEM A DO<55> D PPOV75 S3 MEM VREFCA A 20
o CBr>—=MEM A_DO<51> 177 | 5 pos1 VSS o 178
179 [ vss DQBOG | 180 =NVEM A DO<60> a
27(Bry—=MEM A DO<56> 181 | 5 DQs6 DB1o| 182 =MEM A DQ<61> & =
2By =MEM A DOS57> 183 | 5 pQs7 VSS o | 184
185 VSS DQS7* 186 =MEM A DQS N<7> @
157 [0 Dwr Das O 1ss =MEM A DQS P<7>
0 e = <O
189 190
J_ o Vss Vss
=  s(@>—=MEM A DO<58> 191 | 5 pQss DQB2p-| 192 =MEM A DQ<62> a7
7B =MEM A DO<59> 198 | 5 bQs9 DQB3 | 194 =MEM A DQ<63> o =
195 [ vss Vvss & | 196
MEM A SA<O> 197 SAO EVENT* 198 MEM EVENT L a
o} (e {00 0 42
PP3V3_S0 199 | 5 vDDSPD SDAG| 200 SMBUS PCH DATA QB © 16 23 25 30 32 41 48 62 89 95
MEM A SA<1> 201 o SAL SCLo 202 SMBUS PCH CLK (T © 26 23 28 30 32 41 48 62 89 %
203 [ 5 vrT VIT G| 204 PPOV75_SO_DDRVIT 7 28 20 67
1 C2940 'R2940 'R2941 I
10K 10K
; s s 516- 0229 1C2950 (1 C2951 |1C2952 (1C2953
1/ 16W 1/ 16W F F F R Lg
ME-LF M- LF SPD ADDR=0xAO0( WR) / OxA1( RD) 1 0, 0, % pu— 8/
S TH O TH OTH TH
2 2 2

"Factory" (top) slot

SYNC MASTER=K92 YUN

SYNC DATE=06/ 14/ 2010
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CPU CHANNEL A DQS O -> DIMM A DQS O

MEM A DQS N<O>

MEM A DQS N<O>

MEM A DQS P<0>

MAKE_BASE=TRUE

=MEM A DQS P<0>

MEM A DO<7> —  =MEM A DQ<7>
MEM A DO<6> VAKE_BASESTRUE — =MEM A DQ<6>
MEM A DQ<5> MAKE_BASE-TRUE — =MEM A DQ<5>
MEM A DQ<4> MAKE_BASE-TRLE — =MEM A DQx<4>
MEM A_DQ<3> VAKE_BASESTRUE — =MEM A DQ<3>
MEM A m<2> MAKE_BASE=TRUE : =NVEM A m<2>
MEM A m<1> MAKE_BASE=TRUE : —VEM A m<1>
MEM A DQ<0> MAKE_BASE-TRUE — =MEM A DQ<0>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 1 -> DIMM A DS 1
MEM A DOS N<1> — =MEM A DOS N<1>
MEM A DQS P<1> MAKE_BASE=TRUE — =MEM A DCS P<1>
MAKE_BASE=TRUE -
MEM A DQ<15> —  =MEM A DOX15>
MEM A_DQ<14> VAKE_BASESTRUE — =MEM A DQ<14>
MEM A DQ<13> VAKE_BASESTRUE — =MEM A DQ<13>
MEM A DQ<12> VAKE_BASESTRUE — =MEM A DQX12>
MEM A DQ<11> VAKE_BASESTRUE — =MEM A DQ<11>
MEM A DQ<10> MAKE_BASE-TRUE — =MEM A DQ<10>
MEM A DO<9> VAKE BASETTRUE —  =MEM A DO<9>
MEM A DO<8> VAKE_BASESTRUE — =MEM A DO<8>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 2 -> DIMM A DS 2
MEM A DOS N<2> — =MEM A DOS N<2>
MEM A DQS P<2> MAKE_BASE=TRUE — =MEM A DCS P<2>
MAKE_BASE=TRUE -
MEM A DQ<23> — =MEM A DQ<23>
MEM A_DQ<22> VAKE_BASESTRUE — =MEM A DQ<22>
MEM A DQ<21> MAE_BASE-TRLE — =MEM A DQ<21>
MEM A DQ<20> MAKE_BASE-TRLE — =MEM A DQ<20>
MEM A DQ<19> MAKE_BASE-TRUE — =MEM A DQ<19>
MEM A DQ<18> MAKE_BASE-TRUE — =MEM A DQx<18>
MEM A DQ<17> VAKE_BASESTRUE — =MEM A DX17>
MEM A DO<16> VAKE BASETTRE — =MEM A DO<16>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 3 -> DIMM A DS 3
MEM A DOS N<3> — =MEM A DOS N<3>
MEM A_DQS_P<3> VAKE BASETTRE — =MEM A DCS P<3>
MAKE_BASE=TRUE -
MEM A DQ<31> — =MEM A DQ<31>
MEM A DO<30> VAKE_BASESTRUE — =MEM A_DO<30>
MEM A DQ<29> MAKE_BASE-TRUE — =MEM A DQ<29>
MEM A DO<28> VAKE BASETTRUE —  =MEM A DO<28>
MEM A DQ<27> MAE_BASE-TRLE — =MEM A DQ<27>
MEM A DQ<26> MAKE_BASE-TRUE — =MEM A DO<26>
MEM A DQ<25> VAKE_BASESTRUE — =MEM A DQ<25>
MEM A DQ<24> MAKE_BASE-TRUE — =MEM A DQ<24>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 4 -> DIMM A DGS 4

MEM A DQS N<4>

MEM A_DQS_P<4>

MAKE_BASE=TRUE

MAKE_BASE=TRUE

MEM A DQ<39> — =MEM A DQ<39>
MEM A DQ<38> MAKE_BASE-TRUE — =MEM A DQ<38>
MEM A DQ<37> MAE_BASE-TRLE — MEM A DQ<37>
MEM A DQ<36> VAKE_BASESTRUE — =MEM A DQx36>
MEM A DQ<35> MAKE_BASE-TRUE — =MEM A DQ<35>
MEM A DQ<34> MAKE_BASE-TRUE — =MEM A DQ<34>
MEM A DQ<33> VAKE_BASESTRUE — =MEM A DQx33>
MEM A DQ<32> MAKE_BASE-TRUE — =MEM A DQ<32>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 5 -> DIMM A DS 5
MEM A DOS N<5> — =MEM A DOS N<5>
MEM A DQS_P<5> VAKE_BASESTRUE — =MEM A DQS P<5>
MAKE_BASE=TRUE -
MEM A DO<47> — =MEM A DQ<47>
MEM A DQ<46> VAKE_BASE-TRUE — =MEM A DQ<46>
MEM A DQ<45> MAKE_BASE-TRUE — =MEM A DQ<45>
MEM A DQ<44> MAKE_BASE-TRLE — =MEM A DQ<44>
MEM A DQ<43> MAKE_BASE-TRUE — =MEM A DQ<43>
MEM A DQ<42> MAKE_BASE-TRUE — =MEM A DQ<42>
MEM A_DQ<41> VAKE_BASESTRUE — =MEM A DQ<41>
MEM A DQ<40> VAKE_BASESTRUE — =MEM A DQ<40>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 6 -> DIMM A DS 6
MEM A DOS N<6> — =MEM A DQOS N<6>
MEM A DQS P<6> MAE_BASE-TRLE — =-MEM A DGS P<6>
MAKE_BASE=TRUE -
MEM A DQ<55> — =MEM A DQ<55>
MEM A DQ<54> MAKE_BASE-TRUE — =MEM A DQ<54>
MEM A DQ<53> MAKE_BASE-TRUE — =MEM A DO<53>
MEM A DQ<52> VAKE_BASESTRUE — =MEM A DQ<52>
MEM A DQ<51> MAKE_BASE-TRUE — =MEM A DOQ<51>
MEM A DQ<50> MAKE_BASE-TRLE — =MEM A DOQ<50>
MEM A DO<49> VAKE_BASESTRE —  =MEM A_DO<49>
MEM A DQ<48> MAKE_BASE-TRUE — =MEM A DQ<48>
MAKE_BASE=TRUE -
CPU CHANNEL A DQS 7 -> DIMM A DS 7
MEM A DOS N<7> — =MEM A DQS N<7>
MEM A DQS P<7> MAKE_BASE=TRUE — =MEM A DOS P<7>
MAKE_BASE=TRUE -
MEM A DQ<63> — =MEM A DQ<63>
MEM A DQ<62> MAKE_BASE-TRUE — =MEM A DQ<62>
MEM A DQ<61> MAE_BASE-TRLE — =MEM A DOQ<61>
MEM A _DOQ<60> MAKE_BASE-TRUE — =MEM A DOQ<60>
MEM A DQ<59> MAKE_BASE-TRUE — =MEM A DQ<59>
MEM A DQ<58> MAKE_BASE-TRLE — =MEM A DO<58>
MEM A_DQ<57> VAKE_BASESTRUE — =MEM A DQ<57>
MEM A DQ<56> VAKE_BASESTRUE — =MEM A DQX56>

MAKE_BASE=TRUE
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26 27 93 93 28 27

93 28 27

26 27 93 93 28 27

CPU CHANNEL B DQs 0 -> DIMV B DQS 0O

11 MEM B DOS N<O> — MEM B DQS N<O>
1 MEM B DGS P<0> VRKE BASETTRE — MEM B DOS P<0>
MAKE_BASE=TRUE -
11 MEM B DO<7> — =MEM B DQ<7>
11 MEM B DO<6> MAKE_BASE=TRUE =MEM B _DO<6>
11 MEM B DO<5> MAKE_BASE=TRUE B _DO<5>
" MVEM B m<4> MAKE_BASE=TRUE B m<4>
11 MEM B DO<3> MAE_BASE-TRLE B DO<3>
" MVEM B m<2> MAKE_BASE=TRUE B m<2>
" MVEM B m<1> MAKE_BASE=TRUE B m<1>
11 MEM B DO<0> MAKE_BASE=TRUE B _DO<0>
MAKE_BASE=TRUE
CPU CHANNEL B DQS 1 -> DI
11 MEM B DOS N<1> B DS N<1>
1 MEM B DGS P<1> MAKE_BASE-TRUE B DOS P<1>
MAKE_BASE=TRUE
11 MEM B DO<15> B DQ<15>
11 MEM B DO<14> TR | B DO<14>
11 MEM B DQ<13> [ . B DQ<13>
11 MEM B DO<12> ERE-NN B DQ<12>
11 MEM B DO<11> - a5 B DO<11>
11 MEM B DO<10> RGERASE-TREF B DQ<10>
11 MEM B DO<9> MAKE_BASE-TRUE B_DQ<9>
11 MEM B DO<8> MAKE_BASE=TRUE B _DO<8>
MAKE_BASE=TRUE
CPU CHANNEL B DS 2 -> DI
11 MEM B DOS N<2> B DS N<2>
11 MEM B DOS P<2> MAKE_BASE-TRLE B DOQS P<2>
MAKE_BASE=TRUE
1 MEM B DO<23> B DO<23>
11 MEM B DOQ<22> MAE_BASE-TRLE B DO<22>
11 MEM B DOQ<21> MAKE_BASE-TRUE B DO<21>
11 MEM B DO<20> VAKE_BASESTRUE B DO<20>
" MVEM B m<19> MAKE_BASE=TRUE B DQ<19>
" MVEM B m<18> MAKE_BASE=TRUE B m<18>
" MVEM B m<17> MAKE_BASE=TRUE B m<17>
" MVEM B m<16> MAKE_BASE=TRUE B m<16>
MAKE_BASE=TRUE
CPU CHANNEL B DS 3 -> DI
11 MEM B DOS N<3> B DS N<3>
11 MEM B DQS P<3> MAE_BASE-TRLE B DOS P<3>
MAKE_BASE=TRUE
11 MEM B DQ<31> B DQ<31>
11 MEM B DO<30> MAE_BASE-TRLE B DO<30>
11 MEM B DOQ<29> MIE BT IRE B DQ<29>
11 MEM B DO<28> MR R B DO<28>
11 MEM B DOQ<27> I iTERASE-TRF B DO<27>
11 MEM B DQ<26> MAKEIBASE-TRUE B DO<26>
11 MEM B DQ<25> il B DO<25>
11 MEM B DQ<24> MAKE_BASE-TRUE B DQ<24>
MAKE_BASE=TRUE
CPU CHANNEL B DS 4 -> DI
11 MEM B DOS N<4> B DQS N<4>
.1 MEM B_DOS_P<4> MAKE_BASE-TRUE B DOS_P<4>
MAKE_BASE=TRUE
11 MEM B DO<39> B DO<39>
" MVEM B m<38> MAKE_BASE=TRUE B m<38>
11 MEM B DQ<37> VAKE_BASESTRUE MEM B DQ<37>
11 MEM B DQ<36> VAKE_BASE=TRUE
11 MEM B DQ<35> MAKE_BASE=TRUE
11 MEM B DQ<34> MAKE_BASE=TRUE
11 MEM B DQ<33> VAKE_BASE=TRUE
11 MEM B DQ<32> MAKE_BASE=TRUE
MAKE_BASE=TRUE
CPU CHANNEL B DQS 5 -> DI
11 MEM B DOS N<5> DS N<5>
11 MEM B_DQS_P<5> MAE_BASE-TRLE DQS_P<5>
MAKE_BASE=TRUE
11 MEM B DOQ<47> B DQ<47>
11 MEM B DQ<46> VAKE_BASESTRUE B DQ<46>
11 MEM B DQ<45> VAKE_BASESTRUE B DQ<45>
" MVEM B m<44> MAKE_BASE=TRUE B m<44>
11 MEM B DQ<43> VAKE_BASE-TRUE B DQ<43>
1 MEM B DQ<42> T S B DO<42>
11 MEM B DO<41> MRS E B _DQ<41>
1 MEM B DQ<40> S S B DO<40>
MAKE_BASE=TRUE
CPU CHANNEL B DS 6 -> DI
11 MEM B DOS N<6> B DOS N<6>
11 MEM B DOS P<6> VAKE_BASESTRUE B DQS P<6>
MAKE_BASE=TRUE
11 MEM B DO<55> B DO<55>
11 MEM B DO<54> VAKE_BASESTRUE B DO<54>
11 MEM B DQ<53> MAKE_BASE-TRUE B DO<53>
11 MEM B DO<52> VAKE_BASESTRUE B DO<52>
11 MEM B DO<51> MAE_BASE-TRLE B DO<51>
11 MEM B DO<50> MAKE_BASE-TRLE B DOQ<50>
11 MEM B DO<49> VAKE_BASESTRUE B_DO<49>
11 MEM B DQ<48> VAKE_BASE-TRUE B DQ<48>
MAKE_BASE=TRUE
CPU CHANNEL B DQs 7 -> DI
11 MEM B DOS N<7> B DOS N<7>
11 MEM B DQS P<7> MAKE_BASE=TRUE B DQS P<7>
MAKE_BASE=TRUE
11 MEM B DO<63> B DO<63>
11 MEM B DO<62> MAE_BASE-TRLE B DO<62>
11 MEM B DO<61> MAE_BASE-TRLE B DO<61>
11 MEM B DQ<60> MAKE_BASE-TRUE B DO<60>
11 MEM B DQ<59> MAKE_BASE-TRUE B DO<59>
11 MEM B DO<58> MAKE_BASE-TRLE B DOQ<58>
11 MEM B DO<57> MAE_BASE-TRLE B DO<57>
11 MEM B DQ<56> MAKE_BASE-TRUE B DO<56>

MAKE_BASE=TRUE

11 27 28 93

11 27 28 93

11 27 28 93
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Page Not es DDR3 DECOUPLI NG AND GND RETURN CAPS ( SPACE EVENLY AT CONNECT OR)

72 67 20 26 7 PPLVS_S3

o
g

Power aliases required by this page:
- ye
i E C3110 E C3111 E C31'1:2 E C311u13 E 823114 E C3115 C3116 E 823117 E C3118 C3119 C3120 C3121 E 8231U'2:2 _igBllU 3 BLAGE NEAR=93168. 78: 2 54mm
- =PPOVTS_SO_MBMVTTB =9 % % % sor Uk — gg.\,ﬁ, :: S = 2 % 2 .\,¢, - %7 = 2 % - % - % % _; W T
RM
- =PPSPD_SO_MEM B (2.5 - 3.3V) 2 %2RM 2 ckam gngM 2 geEm T5om %ZRM 2 cEem So5M %ZRM E%z 402 402
Signal aliases required by this page: 1 E:O3L_‘I]'_:00 1 E:03U]|_:01
- =12C_Sc0l MvB_SCL — e - = B4 = 757 % ; m 787 3. pg4mm
=20 s00 we_soa T, 8% T, &% BEACE-NEAR=J3188: 73: 2. B4 PEAGE-NEAREIZTE: 73: 5. B4 PEACE-NEAREIZT08. 731 2. B4mm FEACE-NEAREI3TS0: 781 2. B4 PEACE-NEARSJ3T00: 78 2. B4mm  PEAGE-NERREI3TEE: 73: 2. 34mm
_ _ X5R X5R £
BOM opt i ons provi ded by this page PLACE_NEAR=J3100. 75: 2. 54mm 603 603 40 o PPOVZ5_S3 MEM VREFDO B
( NONE)
-l— + C3130 1 C3131
PLACE_NEAR=J3100. 75: 2. 54mm N
6.3V 2 (ngYRM
402 LF 02
1 &
315 vss DU o4 =MEM B DQ<4> Vi
- 6 =
% 11 [Ty MEM B CKE<0> 73 | 5TRED KEY TRET 74 MEM B CKE<1> am oo 21¢Ery—=MEM B_DO<0> i 00D i caL PFO 5 MEM B DO<5> oo -
75 1 5 voD VDD o 76 7@y =MEM B DO<1> o b VsSo
oo ne nsg] 78 MEM B A<15> g 9|5 vss J 3100,3@0*0 10 MEM B DQS N<O> e
> MEM B BA<2> ;9 g2 J3100 Al 80 NEM B A<14> am e = 1o ow QS0 12 VERLB_ DG P e
N TN DS VDD  F- RT- BGAG VDDC 82 1 13 | 5 vss FRUBGAG ygg | 14
o) - RT_ o = < =
0 11 MEM B A<12> 8 | gmzee EQ@ Ao 84 MEM B A<11> am 7By =MEM B DO<2> 15 | 5o & D®B |28 =MEM B DO<6> Ja:imy
[mnns 0 _ 3 17 18 =MEM B DO<7> 27
% 1 Ty MEM B A<9> 85 | 5 A9 n A7G | 86 MVEM B A<7> am e e 27¢Ey—=MEM B DOQ<3> o 1° DB 8 % D7 o > <D
87 | 5 voD GN VoD o1 88 T D Do SO =MEM B DO<12>
9 1 Ty MEM B A<B> 89 | 5 n8 n 6020 MEM B_A<6> am s 27¢Bry—=MEM B DO<8> o bB .~ DQ2g =| a7
o 11 (Ey—MEM B A<5> 91l dns ’ Aol 92 MEM B A<4> am o e 27y =MEM B DO<9> 23 | oo g D3, EZ =MEM B DO<13> &>
93 94 25 Vss VSs
o VDD g VDD, N 5710 . O1>%5
% 1 [TR)—MEM B A<3> 5 loA3 A2t 96 MEM B A<2> < o o2 E—=MEMB DS Nel> 290 O g T MEM RESET L 1
o 1 [rEy MEM B A<1> 97 [om Aol 98 MVEM B A<O> am e e 27¢Bry—=MEM B DOS P<1> o Ds1 RESET* o > e =
99 VDD VDD o | 100 o Vss VsS o
o 1 D—MEM B QLK P<0> 101 g o0 oK1 G| 102 MEM B CLK P<i> = o1 (@ =MEM B DO<10> 33 | 5 oo DQLap {34 =MEM B DO<14> D >
53 11 [Ty MEM B CLK N<O> 103 o CKo* CK1* 104 MEM B CLK N<1> am e 2B =MEM B DQ<11> 35 o DQi1 DQL5 36 =MEM B DQ<15> a7
105 | 3 vop VoD G |_106 37 [ 5 vss vss o] 38
9 1 [y MEM B A<10> 107 | o At0/ AP BALG| 108 MEM B BA<1> am e e 7By =MEM B DO<16> 39 | 5 oQie DQR0 | 40 =MEM B DQ<20> oo
% 11 (Tmy— VEM B BA<O> 109 [ gao RAS* o] 110 MEMB RAS L T o o 7 E—=MEM B DO<I7> o bar S =MEM B DOs21> D >
111 112 VSS vss
o VDD VDD N yr O . O 26
" D MEM B VE L 113 o VE S0* & 114 MEM B CS L<0> Venn EERE 7B :NEM B DQS N<2> - o Das2 DV2 e
% 11 [Ty MEM B CAS L 115 | 3 cast aoT0G] 116 MEM B CDT<0> oo s o (Er—=NMEM B DOS P<2> o0 b2 VSSo— e B Do<22
117 118 VSS D@26 = > oo =
o VoD VDD o o} =
% 1 TRy MEM B A<13> 119 | 5 A13 Tl | 120 MEM B ODT<1> am s 7By =MEM B DO<18> 51 | 5 bQis D@30 5i =MEM B DQ<23> a7
% 1 My MEMB CS L<1> 1211, st NC o e wgD—=MEM B DOx19» :: o DQL9 VSS o :6 | N
123 | 5 voD VDD o 124 o Vss DR8 - :NEM B DO<28> oo -
NC&E | o TEST VREFCAG | 126 1@y =NEM B DO<24> 57 | 5 bqea D@9 =MEM B DQ<29> as
127 o VsS VSSC 128 2@ =MEM B _DQ<25> 59 o D@5 VSSC 60
7By =MEM B DO<32> 129 | o pes2 DQB6 o 130 =MEM B DQ<36> ao 61 | 5 vss DQs3* | 62 =MEM B DQS N<3> oo
1By =MEM B DO<33> 131 | o pee3 DQB7 o132 MVEM B DQ<37> o 1 27 9 Z: o Dv8 DQS3 ZZ =MEM B DQS P<3> as
133 134 vss vss
o Vss VSS o J_ O O _
27 =MEM B DQS N<4> 135 DQsA* DV4 136 = =MEM B DQ<26> 67 o b6 DQBO 68 =MEM B DQ<30> Vea:im it
fa:ine 0 o 69 70 =MEM B DQ<31>
- —MEM B DOS P<d> 137 | O poss vss | 128 J_ 7oy =MEM B DO<27> o D@7 o®101 10 = a7
139 ] 5 vss DB8 | 140 =MEM B DO<38> a7 = 7115 vss VSS o
. =MEM B DQ<34> 141 DQB4 DQB9 142 =MEM B DO<39> Va:im it KEY
<D o O 14z
7By =MEM B DO<35> 143 | 5 bBs VSS o
1451 5 vss DQU4 | 146 =MEM B DO<44> D 51650806
7B =MEM B _DQ<40> 147 o bQ1o DQU5 148 =MEM B DQ<45> a7
27 By =MEM B DO<41> 149 | 5 poa1 VsS o 150
151 o VSS D®5*C 152 =MVEM B_DQS N<5> ao
158 | 5 DvB DQS5 | 154 =MEM B DQS P<5>  epmy 27 L £
J_ 155 [ 5 vss vss | 156
= gD =MEM B DOa2> 157 | pou2 D6 158 =MEM B _DQ<46> Ve:m %l
27¢Bry—=MEM B DO<43> 159 | 5 Q13 D47 o] 160 =MEM B DQ<47> D
161 | o vss VSs o | 162
27(Bry—=MEM B DO<48> 163 o bss DB20 164 =MEM B DQ<52> a7
7@y =NEM B DO<49> 165 | 5 pQ#o DQB3 | 166 =MEM B DQ<53> Ve S
167 | vss vss | 168
1¢gry— =MEM B DCS Ne6> 169 | o DGse* DVB o 170
27 =MEM B DOS P<6> 171 DQS6 vss o | 172 J_
<D 173 g v basag | 174 =MEM B DO<54> ooy =
7B =MEM B _DQ<50> 175 o DX®O DB5 o 176 =MEM B DQ<55> e PPOV75 S3 MEM VREFCA B o
1Ay =MEM B DO<51> 177 | 5 pos1 vss o 178
179 Vss DQBO 180 =MEM B DQ<60> -
o) o <D
#7Ery—=MEM B DOs56> 18116 056 DBlo{ 102 = LS LS
1 CPry— =MEM B DO<57> 183 | 5 pQs7 vss | 184 = %% — 20
185 | 5 vss DQS7* | 186 =MEM B DCS N<7>  epy 7 Y .
187 o DMV D®7C 188 =MEM B _DQS P<7> @ 27 402-LF 402
l 189 [ 5 vss vss | 190
= s(@y=MEM B DO<58> 191 | 5 DQs8 DQB2 | 192 =MEM B DO<62> Vea:im it J_
27— =MEM B DO<59> 193 o DE9 D3 194 =MEM B DQ<63> a7 =
195 [ vss vss | 196
VEM B SA<O> 197 | 0 sao EVENT* o198 MEM EVENT L oo 26 45
51 5% 550 ppgva so 199 | vposep SDAG | 200 SNBUS_PCH DATA B> © 16 29 26 30 32 a1 48 2 59 55 " Expansi on” (bottom) sl ot
4374973338 35 MEM B SA<1> 201 o SAL SCLo 202 SMBUS PCH CLK LTI © 16 23 26 30 32 41 48 62 89 95
203 | 5 vIT VIT o204 PPOV75 SO DDRVIT 7 26 29 67
. c3140 |'R3140 ‘R3141 205 | SFGPIN - MG PTNG igg
207
—L 2 20F 10K 10K 205 T2 MIG PI N MIG PIN O 210 1 C3150 1C3151 [1C3152 |1 C3153 YNNG VASTEREROD YON SYNG DATE=06/ 14/ 2010
20% Tiew 1iow 0 MIG PIN MIG PINo-—= %LJ/F %LJ/F %LJ/F ﬁ.g
2 M- LF - 211 T,
@ | 0 MGPIN  MGPING ‘Fxg ‘Fxg ‘Fxg zxsg DDR3 SO- DI MM Connect or B
2 2 2
51650806 d} Appl e Inc. D
SPD ADDR=0xA4( WR) / OxA5( RD) ®
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The circuit bel ow handles CPU and V power

during SO->S3->S0 transitions, as well

as isolating the CPU s SM DRAMRST# out put fromthe SO Dl MV when necessary.

| SOLATE_CPU_MEM L GPI O state during S3<->S0 transitions determ nes behavi or of signals.
VWHEN HI G+ CPU 1.5V remains powered in S3, VIT follows SO rails, MEM RESET_L not isol ated.

WHEN LOW CPU 1.5V follows SO rails,

P1V5CPU EN = (I SOLATE_CPU MEM L + PM SLP_S3_L)

VTT ensures clean CKE transition,

*

PM SLP_S4_L

MEM RESET_L i sol at ed.

MEMWTT_EN = (I SOLATE_CPU MEM L + PLT_RST_L) * PM SLP_S3_L
MEM RESET_L = !l SOLATE_CPU_MEM L + CPU_MEM RESET_L
7o as 4z MNy—PMSLP SA L
CPUMEM SO
'R3205
10K
596
1/ 16W
NE- LF
, 402
o P1V5CPU EN @ 72
CRI TI CAL
55 5450 49 48 32 31 30 25 24 10 6 7 o _PP3V3 S3 CPUVEM SO
104 88 73 Difs
CPUMEM_SO Q@205 e
R32011 SSMBEN15FEAPE |<’_
SoTs63
100K
o 1
1/ 18w
&
o5, [ sh
P1V5CPU EN L
CPUMEM SO = CPUMEM SO
Q8200 | B 2B @205
SSMBEN15FEAPE SSMBEN15FEAPE
sorses | K > | Sorse
= t—
M- X
s[G7 ST 1S © Gs
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CPUMEM SO
= 'R3210
§ 10K
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1/16W
M- LF
2402
MEMVTT EN
104 52 72 67 46 aa 43 a2 31 20 7 6 _PPBV_S3 ORI TI CAL | a— (e e R
CPUMEM SO
CPUVEM SO CPUVEM SO Q8210 |\Bf
R3215* R3202* SSMENLSFEAPE | 1
100K 100K —
50 50
1/ 16W 1/ 16W
M- LF ME-LF 5
402 , 402 , 2|G ST
CRI Tl CAL MEMVTT EN L
CPUMVEM SO = CPUMEM SO
Tos® Q3200 |2k 2Py 8210
@ SSMBEN15FEAPE SSMBEN15FEAPE
SSMBN15FEAPE sorses | KH | Sorses
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Y M- M-
x® 2[G7 ST 1S © Gs
] 0 PLT_RESET L
.aTl K T - S I 18 25 %
CRI Tl CAL PP1V5 7 26 28 67 72
CPUMVEM SO
@215 UVEM SO CPUMEM_SO
SSMBN15FEAPE §03K2:LB C3216 *
ESET_| LS5V L © soTs63 3 0. 1Lk
9 "W: 1sw w5
ES , 402 o
29 10 [Ty CPU_MEM RESET L 8 — CPU MEM RESET L ol T8 Te MEM RESET_L oD 7 2
— MAKE_BASE=TRUE < © v
CPUMEM S3
R3217
0
' >
59
1/ 16w
Ve LF
0z
Step JSOLATE_CPU MEM L PLT_RESET_L PMSLP_S3_L| PM SLP_S4_L CPY MEM RESET_L MEM RESET_L MEMWVTT_ENJ P1V5CPU_EN
SO o] 1 1 1 1 1 CPU_MEM RESET_L 1 1
1 0 1 1 1 1 1 1 1
to 2 5} o 1 1 1 1 0 1
s3 3 o o 0 1 X 1 o 0
4 0 [0] 1 1 X 1 0] 1
5 o 1 1 1 0 (%) 1 1 1
t o 6 0 1 1 1 1 1 1 1
[} 7 1 1 1 1 1 CPU_MEM RESET_L 1 1

(*) CPU_MEM RESET_L asserts due to |oss of

PM_MEM PWRGD, nust wait for software to clear before deasserting | SOLATE_ CPU MEM L GPI Q.

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 MEMRESET_L will not properly assert.

must deassert | SOLATE_CPU MEM L and then generate a valid reset cycle on CPU_MEM RESET_L.
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Ensures CKE signals are held lowin S3
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NOTE: Must not enable npre than two SO DI MM nar gi ni ng
buffers at once or VRef source may be overl oaded.

S0 9 a8 32 3 20 z5,00.1.0.7 5, PP3V3_S3
v T VREFMRGN
R3318 o7 +o FEVITDDR_S3 R32§(93 PLACE_NEAR=J2900. 1: 2. 541
= = .1:2. 54mm
SHORL,  ppays 33§E%Egmm DAC . 10nA max | oad L 2
e M RERER-W 3 T VREFVRGN VREFNMRGN CRI Tl CAL
NE Vs C3300:| |1C3301 VREFVRGN R
0 2.2\ — =0 IUF" | criTIcAL C33031 ol (B e
Rk v 2 2 ECV' VREFNRGN 0. 1% %__ A2l ?2%3
205
U3300 iy 2 ! VREEMRGN DO SODI MVA BUE | 1033 2
VDD
o2 45 41 32 50 29 20 33 30 ¢ [ SMBUS_PCH CLK fsc  veop VOUTAlL VREFMRGN_SODI MVA_DO wl, . cm %,{S}/EV PLACE_NEAR=R3303. 2: 1mm
o2 45 41 52 30 20 20 33 35 oq@y—SMBUS_PCH_DATA Tsoa N voursl2 VREFMRGN_SODI MVB_DQ 502
9lno ﬁ vourg4 VREFMRGN_SODI MVE_CA
Addr =0x98( WR) / 0x99( RD) 10|a1 Z vourgs VREFMRGN MEMVREG FBVREF L VREFMRGN
NOTE: MEMVREG and FRAMEBUF share . R3305 .
3 R a DAC out put, cannot enabl e VREFMRGN 1,200 5 PLACE NEAR=)3100. 1: 2. 54mm
both at the sane tine! 'R3301
100K
Triew VREE 928
= 2402 @ w\ §2 ”
Ve
R%Vélg s a VREFMRGN DQ_SODI MVB_BUF
& 1% PLACE_NEAR=R3305. 2: 1nm
1SHRL,  pp3yva s3 VREFMRGN CTRL = WY
VV M H QE*W ~3 mm
NE VTR b2 VREEVRGN CRI TI CAL
02 C33021 9| VREFMRGN VREFMRGN
0. 1UF —— = VREFMRGN R3309
2 \472 uU3301 1R3302 1 200 , PLACE_NEAR=J2900.126: 2. 54mm
ik PCA9557 100K
Neoy Pa6 s ne [riis
3a0 P17 VREFMRGN DO SODI MVA_EN 2402 VR%'\:”%%\H VREE PPOV75_S3_MEM VREFCA A .
Addr =0x30( WR) / 0x31( RD) 4 PO VREFMVRGN _DQ SCDI MVB_EN 0. 1UF 2| N8 ,&é?ﬁ? Vases
5|a2 p3 10 VREFMRGN CA SODI MVA_EN = cii; - NS :
pq 11 VREFMRGN CA SODI MVB_EN e 2 AL VREFMRGN CA_SODI MVA_BUF
ps| 12 VREFMRGN MEWMWVREG EN A3 79 11/§ PLACE_NEAR=R3309. 2: 1nm
62 48 41 92 20 20 26 33 30 o CI>—SMBUS PCH CLK 1lscL pe| 13 VREFMRGN_FRAMEBUF_EN + Vv MZE)%W
62 48 4152 30 28 26 73 36 ogBH—SVBUS PCH DATA 2|spa P74 NG
THRM RESET*[15 VREFMRGN
PAD GND R3311
~ Y = 1 200 , PLACE_NEAR=J3100.126: 2. 54mm
P VREFVRGN CRI Tl CAL
L *R3307 VRGN
100K o VRES 2
» [y PCA9S57D,_RESET_L View Q_\Vl\&g'z%%
RST* on 'platformreset’ so that system 2402 cl VREFMRGN CA_SODI MVB_BUF
wat chdog wi || di sabl e margining. I & M:ll/g,\g\/ PLACE_NEAR=R3311. 2: 1nm
L + Vv 2
NOTE: Margining will be disabled across all = hos
soft-resets and sl eep/ wake cycl es.
Required zero ohmresistors when no VREF margining circuit stuffed )I’%Eg'\o’%@‘
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 100K VR%%%\‘ . CRI TI CAL
11650004 2 RES, ML FI LM 0, 5% 0402, SM LF R3303, R3305 VREFMRGN_NOT %;EEV 0. 1&5:: 5 VRE§V%W4“ VREFMRGN
2 2
116S0004 2 RES, ML FI LM 0, 5% 0402, SM LF R3309, R3311 VREFMRGN_NOT C§0 2 v 253 3% 4
cL VREEMRGN_MEMVREG BUE 153; 2% DDRREG FB o
= M:ll/w PLACE_NEAR=R7320. 2: 1nm
hob™
Page Not es 148
Power aliases required by this page: VREFNRGI\ 1R3313 VR\E; - ERAVEBUE_BUE VREENMRGN
- =PP3V3_S3_VREFMRGN R3316 100K '\6:?‘ A
- =PPVTT_S3_DDR BUF 5%3 /6w A2 ?2 3 R3317
i i i i Ry ¥52tF 9,
Signal aliases required by this page: 402, Al 1/ 16W
- =1 2C_VREFDACS_SCL 1 = £ 62"
- =1 2C_VREFDACS_SDA = VREFMRGN FRAMEBUF BUF_R
- =1 2C_PCA9557D_SCL w
- =1 2C_PCA9557D_SDA
BOM options provided by this page: VREFMRGN
VREFMRGN - Stuffs VREF Margining 'R3315
Circuitry. 100K
VREFMRGN_NOT - Bypasses VREF Margi ni ng 6w
Circuitry. 2%:.ZLF
MEM A VREF DQ | MEM B VREF DQ | MEM A VREF CA | MEM B VREF CA MEM VREG GPU Franme Buffer (1.8V, 70% VRef) [ MASTERCKOT YON SYNC DATE-087 2672070
DAC Channel : A B C C D D FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
. T i |
PCA9557D Pi n: 1 2 3 4 5 6 d} Appl e | nc D
Nomi nal val ue 0. 75V (DAC:. 0x3A) 1.5V (DAC. 0x3A) 1.267V (DAC: 0x8B) °
Mar gi ned target: 0. 300V - 1.200V (+/- 450nV) 1. 000V - 2.000V (+/- 500mnmV) 1. 056V - 1.442V (+/- 180nvV) NOTI CE OF PROPRI ETARY PROPERTY:
DAC r ange: 0. 000V - 1.501V (0x00 - 0x74 0. 000V - 3.000V (0x00 - 0x74 0. 000V - 3.300V (0x00 - OxFF FHEPRN AN | PROPERIY GM-APFLE - COMPUTER | NC.
THE POSESSOR AGREES TO THE FOLLOW NG
VRef current: +3.4mA - -3.4mA (- = sourced) +61uUA - -61uA (- = sourced) +6. OmMA - -5.0MmA (- = sourced) || TO M NTAIN TH S DOCUMENT | N 0N DENGE 33 OF 132
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TAEE
47 PLACE_NEAR=J3401. 15: 2. 54nm
1 2 = POEAPRDP_P 1112 o 1ue PCIE AP R2D C Pm,s o5
0. 6NH+ - 0. INH- 0. 85A 0w |1 aov omaoz 3
0201
1 g;? | NosTUEF PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
pum— ?‘5%1”: — %:31‘{»7:1 117S0002 4 RES, 00HM 0201 L3470, L3471, L3473, L3474
2 35 e T i
0201 2 )U(SSVJCEFI\/I
L3471
1(YYY L2 =S PUE AP RDPI_N 1H2 01U PCIE AP R2D C N oo s 3V S3 WAN FET D
6N - 0. INH- O. 85A 10% 1 | 16v xsmaoz 1
0.6 -0 201 0. 85 C3430 MOSFET TPCP8102
1 NOSTUFF OM T_TABLE NOSTUFF PLACE_NEAR=J3401. 17: 2. 54mm
c3472 - CHANNEL P- TYPE
N ——1 %?.3145'7:3 RDS( ON) 20-30 MOHM @. 5V
SMBUS SMC O_SO_SDA 6 45 40 51 50 06 2 S8k cermt BER Y
0201 )SZSJCEW LOADI NG 1 A (EDP)
SMBUS_SMC 0_SO_SCL
T e oo oo oo e I TABLE
L3473 =
W FI _EVENT_L ame s 1(YYY L2 POE AP 2R P rpmysicss 107501587 CRI TI CAL
s PCIE AP R2D P 0. 6NH+/ - 0. 1NH- 0. 85A NOSTUFF CRI TI CAL (13450
1c3474 0201 1c3475 TPCP8102
PCIE AP_R2D N 4l 347 15550367 R3452 ittt |
T B nt 2 i menc 13404, Busmasmne 008, o ol T
3 3 1w NECK W
0201 0201 o - MY M N_NECK_WDTH=0.5 mm = rﬁ_i_
(3474 J_ s PP3V3_WAN ; 2 PP3VB_WANF , o8z ° —n:[ i J_lw i ? ] PP3V3 S3 £1 1 ufes
N_LI NE_W DTHFL nm 0603 2 3 - — 30'31 32 2845 50
1 o100 LIEGCW BT, 2 PPSV3_VLAN_R S 'R3451
0. 6NH+/ - 0. 1NH- 0. 85A C3422 1 C3421 1 < C3451 1
51650582 ' 3476 GV T_TABLE U i 0033, — %‘?’:sw
it csTURF - oot ¥ o 2 a2 C3450 % Rraaso 1L
CRI TI CAL 2 1ov 2 402 402 0. 10F 402 2
0 .| PCIE AP D2R PI P o6 o6 PLACE_NEAR=J3401. 29: 2. 54MM| PLACE_NEAR=J3401. 29: 2. 54MWM L2 P3V3W AN SS 1%2 PM W.AN EN L .
5005130502 o Al RPORT ; @
F-ST-SM 340 J,- L i ey
32 31 bs| PCIE AP_D2R Pl _N go—cDxL-crﬁAﬁgom i 402 C
i = | «(YYs PClE_CLKIOOM AP_P am ISNS ATRPORT P o en
o —
- 3 - 100 ¢ PCI E_CLK100M AP_CONN_P — {oOD) 100 209
; 6325 ; 1006 PCIE_CLKI0OM AP_CONN N 1(YYY L2 PClE_CLKI00M AP_N e o I SNS_AI RPCRT_N
- 8 o oL PLACE_NEAR=J3401. 11: 2. 54mm
10 9
0 0 -
12 11| .
IR BLUETOOTH | |
16 gg 5 T Supervi sor & CLKFREG # | sol ati on
18 17 pal
20[° %0 [ * USB BT P Delay = 60 ns +/- 20%
=510 o B> o o
o o2l -
24 23 —
6 2225 -— 1 USB_BT_ Ny e 2 o0
28 27 .
3012 929 frdie-S3- Bl L3406 PP3V3_W.AN_F PP3V3_S3
00 N-NECK-W DTH=0. 2 nm 13432 31 104 5,743 13,24 25 20 30 31 32 48 49 50 54 55
o e 12 1 PP3V3_S3 6,748 18,7 75 20 20 21 22 48 49 50 54 53
~ 33 D50 . 150. 72 08 30e CRI THCAL
T O 2, FERRZ0 ML 5A 'R3453  |'R3454 i
L 402 PLACE_NEAR=J3401. 27: 2. 54M 100K 232K 1 C3440
= = Viow 1/ 16w u3440 — 0, 1uF
L i L SLGAAPO16V , 18
P3V3WAN_VMOY | oo TOFN 402
« AP_RESET_CONN_L 4 AP RESET L B
VR |3 am
EN| 6 AP* 7EN m 18 73
« AP_CLKREQ Q L B 8 @ @ =
Ln ™ AP_CLKREQ L
PCl E_WAKE L oD ¢ 17 5 2 e 'R3455 Zh re
100K
1%
1/ 16W
T
—
518S0816 —
CRI TI CAL
J3402
CCR20- §K710$
F RT- SM
- 1
ols = « PP5V_S3 ALSCANMVERA F L T 5
. mm
Gl 5 g SMBUSSMGCASISA  hieesww FRERC 2
ol SVBUS_SMC_A_S3_SDA T o 45 40 54 55 270 M peak PLACE NEAR=33402. 6: 2. 54
ol o o USB_CAMERA_CONN_P ALS L3408
ol 2 o s USB_CAMERA_CONN_N FERR- 120- OHM 1. 5A A
1 —
° Naasal PP5V S3 s et o F—wm NVASTER=KOL M.B SYNC DATE=10/ 217 2010
0402- LF
ot} wnc  CAMERA X19/ ALS/ CAVERA CONNECTOR
L3407 1 C3452
BOPONS 0. 1uUF D
1 gy . Appl e Inc.
L 4 (VY Y2 USB CAVERA P oo 5 e
gy NOTI CE OF PROPRI ETARY PROPERTY:
ST L2 USE CAVERA N @ = TERETIETL N CNAIER R LS TEE |
PLACE_NEAR=J3402. 3: 2. 54MM THE POSESSOR AGREES TO THE FOLLOW NG
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R3504

104
3130 29 25 24 18 8 7 5 - PP3V3_S3

SHORT NoNE NoNE
1 2

> PP3V3_S3_EXCARD R

QUTPUT DECOUPLI NG

PE3V3 EX D T

1 C3500

1 C3503

o FPP3V3 SO EXCARD SW TCH

1 C3501 | C3504

PP1V5 SO EXCARD SW TCH

VOLTAGE=L. 5V
MU NE W DT, 5

M N NEGK W DTHEO, 11m

1 C3502 |* C3505
1

PLT RESET SWTCH L

EXCARD CPPE L

EXCARD CPUSB L

46°95°85724%80 50" a8 52 ™M N_LINE W DTH-0. 5rmm
NONE M N_NECK_W DTH=0. 2nm
102 VOLTAGES. 3V
om T
R3503
SHORT NONE NONE
I Peas S0 SN Bavs <0 excaeo
003185 41 45 &8 38 &% NotE M N-REGKCW DTHE0. S CRITI CAL
402 VOLTAGESS. 3V
oMT U3500
TPS2231
RSBSOZN(NE 17 [AuxiN N AuxouT|
715741 32 25 22 20 16 7 _PPLVE SO NS "BP1vs s0_excarD R 2 vingPs  vauTaps
None M N_NECK_W DTH=0. 2rm L lviwps VOUT1P5| 11
402 VOLTAGE=1. 5V
2o qSHD\ PERST*Hha
R3505 _1p ExcarD stBY L idstBY* |9 [CPPEfpa0
35 25 [ry—PLT _RST BUF L e 2 _EXCARD RESET R L 6 SYSRST* [ |cPUSB* [y e
1/5102w 19 ~OC* (1 PY)
24 8 <M} EXCARD OC L | NCO KEN| EXCARD_RCLKEN
—18 EXCARD RCLKEN
NCx—+ RO-“ L) 32
NCx—={NCL
% 1,967, a ho  fe e YS S3 NCx{NC2
NCxA4NG
NCx-26{NCA THRM__PAI 21
C3550 1 G\D
0. 1uF —— ~
T Al [pull-ups to AUXIN rai |
CERM 2
402
5
32 6 _EXCARD CPUSB L 1 T
4 e
U3551 EXCARD CP =
32 6 _EXCARD CPPE L 2
3
90- CHV
DL P
25PON:
USB EXCARD N — USB EXCARD N 4 3 USB2 EXCARD CONN N
100 32 24 8 LRIy—ISE = 6 32 100
B _EXCARD P e B _EXCARD P 1 2 B2 EX N P
100 52 24 o=y USB_ EXCA — mui,mgfﬁw Y usl CARD CONI 6 32 100
PLACE_NEAR=J3500. 3: 4m
90- OHM- 100MVA
DLP11S
S
95 16 E PCl E_ CLK100M EXCARD N 4 3 PCl E CLK100M EXCARD CONN N 6 32 100
% 10 [Ty—POLE_CLKI00M EXCARD P 1 Y L2 PCI E_CLK100M EXCARD CONN_P o 32 100

PCl E EXCARD R2D C N

PLACE_NEAR=J3500. 19: 4mm
PLACE_NEAR=J3500. 24: 4mm

C3571
1112 0 1uE PCIE

EXCARD R2D N

PCl E EXCARD R2D C P

1|2 g que 10% || 16v xsra02-1 pgl E

EXCARD R2D P

6 32 100

| NPUT DECOUPLI NG

32 PP3V3 S3 EXCARD R

1 C3530 |* C3531

PP1V5 SO

7
32
_Ii

25 22 20 16
71 57 a1

10% | [ 16v xsr402-1
C3570

PLACE_NEAR=J3500. 25: 4mm

102_100 91 8g 4
46,41 40_39_36 35 3328°96°35°32 3,57 §°_PP3V3 SO
53" 60773%73%63%61 57 5 55 51 50-45 a8

32 _EXCARD RCLKEN

5

326

R3561% EXCARD_CLKREQ_CONN 2
100K
1%
e
e, o U3561
SN7ALVCLGD4VZPR
EXCARD CLKREQ CONN L B1 (=]
BGA

74HCLGDOGNDG
sC70-5

U3560

4 EXCARD CLKREQ L

100 32 6

EXPRESSCARD/ 34

PCl E EXCARD R2D N

FLEX CONNECTOR

6 32 100

PCl E_ EXCARD D2R P

100 16 5 (OO}

100 32 6
s
s
s

6 32 32 6

PCl E CLK100M EXCARD CONN N

oD 6 16 100

6 32 100

EXCARD CLKREQ CONN L

PP3V3 SO EXCARD SW TCH

PP3V3 S3 EXCARD SW TCH

PP1V5 SO EXCARD SW TCH

D 5 17 25 31 85

SMBUS PCH DATA
89 62 48 41 30 28 26 23 15 6L YN

32 6 _EXCARD CPUSB L

100 32 6

6 32

6 32

6 32

USB2 EXCARD CONN N

(B §,16 23 26 28 30 41 48 62 89

6 32 100

DETECT- CHANGED

54 50 49 48 32 31 30 29 25 24 18 8 7 ¢ PP3V3 S3
04"8s"73 85

CRI TI CAL
J35
5022507 %
29
2 o+
——° N PCI E_EXCARD R2D P
- ‘o) 23
bl o
- OC 2 g PCl E_EXCARD D2R N
- T° O g PCl E_CLK100M EXCARD CONN P
- = O Jeu LA EXCARD CPPE L
= = ol PP3V3 SO EXCARD SW TCH
" O o4 g PLT RESET SWTCH L
™ O ol e PCl E WAKE L
SO o2 PP1V5 SO EXCARD SW TCH
>~ O 0l 7 g | SNBUS PCH CLK
NCETO 61 Sne
- . O o 3 USB2 EXCARD CONN P
G- o} 1
e
+ 51850647

PCH GPI O LATCH CIRCU T

C35101:
1

2
402-1

56 9[> ENET_LOW PWR

[T ENET_RESET _L_R

e

DLY bl ock is 20ns nom nal
When ENET_LOW PWR deasserts, RST_OUT#
deasserts for >80ns, then asserts for
10nms regardl ess of RST_IN# state.
O herwi se RST_OUT# foll ows RST_I N#
Must STUFF R3512 and NOSTUFF R3514
when R3511 is NOT STUFFED.
- CRI TI CAL
VDD R3514 and R3512 nutual ly exclusive
U3511 to bypass reset l|logic
SLGAAPO14V
v R3514
- RST | RsT ourr} 4 SLG ENET _RESET OUT L 1 2 ENET _RESET L d B
LOG C O \é?/v ——@g
e Mjbgw NOSTUFF
DET_I N
e EI—) (o 8 ¢ 'R3512
1 DET__CHNGD* 8%
N 7 1/ 16W
NC
Wer_au] QE\‘/E-ZLF
THRM
D PAD
n o
-+ _—

SYNC _DATE=07/27/ 2010

ISYNC MASTER=K92 ERI C

ExpressCard Connect or

d} Appl e I nc.
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CRI Tl CAL
OVl T_TABLE
oo PCl E_T29_R2D C P<0> C360(1)UF o —tov—sr—07—1. POLE_T29_ReD_P<0> V19 | peg G U3600 PET 0Pl 21 o PCIE T29 D2R C P<0> C3604(1)UF1 : PO E T20 D2R P<0> ass
T19 T21 y
s mmy_ PO E_T29_RPD C N<0>  C3601 : s PO E T20 R2D N<O> PER O_N T29 PET 0_ o POE T29 D2R C N<O> C3641 PG E_T29 D2R N<O>
0. 1uF 10% 16V X5R 402 FCBGA 0. 1uF 0% 16V
(SYM1 OF 2)
. PCl E_T29_R2D C P<1> CBGO%UF I_MV_EV_YW_' « PClE T29 R2D P<1> Plg PER 1 P % pET 1 p| P21 o PCIE T29 D2R C P<l> C3604%UF1 : PO E T20 D2R P<1> 5 o5
ML M1 y
s mmy_POLE_T29_R2D C N<1>  C3603 : = POLE 129 R2D M=l PER_1_N|y i A » PCILE T29 DPR C hel> C3643 :||: POE T29 D2R N<I1> pmy oo
0. 1uF 0 ] 0. 1uF g
g H Z
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age Not es -
Power aliases required by this page: CRI TI CAL xdzg gi; +/30\1/2V T2 9 1 5V BO OS t Re g U I a.t 0 r
- =PPVI N_SW T29BST (8-13V Boost | nput) T29BST: Y vgs(th)-' Ny CRI Tl CAL
- =PP18V_T29_REG (18V Boost Qut put) 880 Rds(on): 46mChm @4. 5V Vgs TﬁQBST: Y
- =PP3V3_T29_P3V3T29FET (3.3V FET Input) PPBUS GBH SP8Z09D8 | 4(max): 3.7A @70C 3
- =PP3V3_T29 FET (3.3V FET Qut put) e T NV T nout BCA 10UH 4A- 68- MOHM
- =PP3V3_S0_T29PWRCTL on put d PPVI N WT29BST . . 1 2, T29BST _BOOST
- =PP1V05_T29_P1VO5T29FET (1. 05V FET Input) fof‘”gess require - MR- W BFFES: 35" T29BST. Y | T29BST: Y PCVBO63T- 100V BIEES: 35
- =PP1V0O5_T29_FET (1.05V FET Qutput) " T29BST: Y T29BST: Y Yaht 298,00t , SREeLlLeleng e CB?O%Q 1 CB?O%% 1 B Dr=TRUE
1 . i
Signal aliases required by this page: R3487%9 1C3880 T29BST: Y iy T 129851 Tszl\ngés_r_ v CRI TI CAL
- =T29_CLKREQ L 1) EQC}UF R3891! B B a1 , T29BST: Y D
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- - - - 2 4 1/15w N %
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. T29BST _EN WLO 25 |leNn uvLO Snsi| 6
R3881" u3s890 T29BST_SNS2
33QK LT3957  snsz-8
12? T29BST_| NTVCC 28 || NTvee N XWiR95
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T29BST N_L T29BST_VC 30 lve ; T29BST VTSz’\éSBST Y
X T29BST. Y 1 NO STUFE R38951
T29BST: ¥ ols  |C3892: T29BST_RT 33 |gr AN 1 C3888 37k
'\g3805 = 4.7UF - 36 I Toop 1%% PP15V_T29 7588
SSMEKISFV —| 8] T &, M:-bgv Vout = 15.47V —
soovesm i) | R T29BST_SS 32 |ss CERm <Ra? T29BST: Y| | T29BST: V| :
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; SN shorted to — * J_
. . WLO = 4.55V (falling), 4.95 (rising) pvharingl Vout = 1.6V (1 + Ra/ Rb)
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3.3V T29 Switch B
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2
3810 N o Par t TPS22924C
gé%hvf?l' 3 Type Load Switch
402
R(on) 18 nmChm Typ
50 nChm Max
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1. 05V T29 Switch
U3815
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I f enabl ed: VDD/VDDP connect to =PP3V3_S3_ENET_PHY (add bypassing),
Speci al Star routing needed on these pins.
73 711 36 25 7_PP3V3_ENET
281mA (1000base-T max power, Caesar |V) VDD for Card Reader 1/0O
«_PP3V3R1V8_ENET_LR OUT_REG
CRI Tl CAL
3900

BCMb7765 ENET SR pins are internal

If disabled: Ckay to float VDD, VDDP & LX pin.

FERR- 600- OHW 0. 5A

4 1 2  PP3V3 S3 ENET PHY XTALVDDH
sv PRGBS 2 7 3900 :
4 1 2- PP3V3 S3 ENET nI;’qHY Bl ASVDDH
o RGO 2 T | c3905

< 1 2 PP3V3_S3 ENET_PHY AVDDH
M BFFES: 2 T

1.2V swi tching regul ator.
VFB nust al ways connect to =PP1V2_S3_ENET_PHY.

See note for SR _DI SABLE bel ow.

LX connects to inductor.

Decoupl i ng on Pg 37.

ENET_SR LX

3900:1
L X7R- c%tg)g ;‘Ij
08

Plie =Rl rReol] [C3910 [:c3911
41/ 172{'5\7 2 ?(82% CERM |2 ?(82% CERM
RELE x5 5

) -2 mm
=T. 2V

A
1C3930

. 1%;7) : : Sl O
X7R- ) %(8 - CERM

Internal 1.2V Switching Regul ator pins. ORI TI CAL
PP1V2_ENET ;s

— e =l L.3920

FERR- 600- OHM 0. 5A
PP1V2 ENET PHY AVDDL 1 2
MR PT0: 2 s
Gl Lo
SR T, A%

2 2 SR CRI Tl CAL

B a5 = L3925
FERR- 600- OHM 0. 5A

. PP1V2_ ENET_PHY GPHYPLL 1
. mm

PP1V2_ENET 737
???mA (1000base-T, Caesar V)

L B O =
R3940* 'R3941 C3915 i JiC3916
4. 7K 4. 7K 4.7 Fo: O}UF oo ~| o~ o|lola| «| © o| o o|v|d o|cn| o wvla %B%L i i
sk EC 8% p Q% SIS 5| 5 QB[S I B 2@ 2 B[L5| US| 8 8|S C39361 1 LR QUT/GPIOL is used as a 3.3V/1.8V internal LDO out for
102 100,01 99 08 95 PP3V3 SO s ks xsr 8l K65 CERM —— = B 8 3¢ Wb T = 0. 1}Lé§ == i‘%}d': the card reader on-chip 1/0
05105415801 3%73%6 363 3537587154 o 2| |2 ABHG g vo S g o 5 A g E vboe X7R ChRY 2 2 %R Connect only to U3900 pin 20.
14 | [Z204 >
C3950 'R3942 L % g % o 33 — PP3V3RIV8_ENET LR OUT_REG s
1K = 3 % 2 5 = _OUT_|
0. 1uF 5% Current MT uox 1
o 10 PCl E_ENET_D2R_N 1 |27 i,%;ﬁylﬁgg}tsltg; C L
9% 3951 2 U3900 ® PP3V3R1V8_ENET LR OUT_REG.,
O 1 ENET_VIVAI N_PRSNT w58 [VVAI N_PRSNT( 1 PD) BCVB7765B0 TROO_P|_40 ENET_MDI _P<0> 57 % VAKE_BASE-TRUE
402 . QFN-8X8 TRDO_N|_41 ENET_MDI _N<O> arks M N _LINE WDTH=0. 3 nm
oo 10 PO B ENET 2R P HE | PCIE ENET_D2R C N o 27 lPaE DN TROL_ P 44 ENET_MDI_P<1> M| o Tl
10% 28 43 7
9 | PCIE ENET D2R C P - PCI E_TXD_P ey TROL N 43 E“g % gz%: a7 % 1C3970 [1C3971 |1C3972
%3513 S s «| PO E_ENET_R2D P o 33|poE RO P TRO2_PL 49 A=z a7 96 gﬁJUF o TUF Lo TUF
. 1lu - - TRD2_N 7 o R Tz -
o 10 PCIE ENET RRDC P 1|2 = PCLE ENET_R2D N -+ 24P E RON TRO3_P|_50 ENET. P<3> o —F é%é cerv |2 E‘%g ceRM |2 E‘%g CERM
10% 5 16 T PCl E_ CLK100M ENET_P - 31 |pcl E_REFCLK_P TRD3_N_49 ENET_MDI _N<3> 37 96
iy %3%“:6 05 10 [T PCl E_ CLK100M ENET N « 30|POiE REFOLK N
402 . [ GPlool 5 =
o 1 —PCLE_ENET_R2D C N 1 I I 2 w0 5 D ENET_RESET_L - LPERST  (1PD) E[ 101 R B —8><Nc¢
R3943 19% 15 (O ENET_CLKREQ L &—12CLKREQ" (D) REF/GPIO2[ 9 g ENET_MEDI A_SENSE g, 2
0 XR . NOTE: "1Px" == Programmabl e pul | - up/ down
25 o1 ENET_WAKE L 1W\’2 402 ENET_WAKE R L - 3 WAKE > (1 P DETECT/ VEr . TP SDCONN DETECT .
(See note) 1/51/5«1W ENET LOW " SD_DETECT can only be used active |ow due to errata. 26 h TP SI N
WAKE# M5 521 PVWR - LONPWR (I PD) (1PUY) CR_CMD CLE] - DCONN CMVD -
- «l 21 DCON
Must isolate from PCle WAKE# i f PHY BCMVBb7765_SMB_CLK o= |5\B K CR_CLK/ RY_BY - TP_SI N CLK oo -
is powered-down in S3/S5. Standard BCMb67765_SMB_DATA ©=p— 10 |SVD_DATA (1 PD) CR DATAO| 25 g TP_SDCONN_DATA<0> .
N- channel FET isol ati on suggest ed. BCMVE77 K 66 CR DATAL| 24 g TP_SDCONN DATA<1> N
If PHY is always powered then alias 3" W“Tiﬁﬁ NKLED s CR DATA2| 23 gy TP_SDCONN_DATA<2> .
=ENET_WAKE L to PCI E_WAKE L. * “BOMB7765 MOSI - [ CR DATAZ[ 22 gy TP_SDCONN DATA<3> oy,
- "BOMB7765 CS L —_ 53 pod < CR DATA4| 52 gy TP_SDCONN_DATA<4> .
* ' = CR DATAS| 53 gy TP_SDCONN_DATA<5> .
« NC BCVb7765_SPD10OLED L 2 |SPD100LED*/ SERI AL_DO  ( OD) o CR_DATAGL_54 gt TP_SDCONN DATA<6> 8
« NC BCVB7765_TRAFFI CLED L @57 |TRAFFI CLED*/ SERIAL_DI (D) ~ CR_DATA7|55_ g TP_SDCONN_DATA<7> -
=) CE*/ MB_I Ns* | 59 NC CE L_MS INS L .
25 ¢ E 18 i No M5 (Menory Stick) Insert feature needed.
> SYSCLK_CLK25M ENET ———— 12 gxlo a |: CRLED/ALE 60 g TP ENET CR PWREN s Oontrof si gn)all to I?ght LED or control SD bus power.
NC>-2H N CRVP*/ XD_VP*| 57 g TP_SDCONN_WP ame
RDAC XD_DETECT| 68 o,  BDMG57765 SR DISABLE ~ R3980 1K 1,54 2
THRM_PAD

PHY Non- Vol atil e Menory

ROM cont ai ns MAC addr ess,

info as well as code for Bonjour proxy.

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

PCle config

7371 36 25 7 _PP3V3_ENET
© 1 C3990
vCce f— o}UF:
U3990 2 3L coru
ATég%BaosllD B
1
. BCVB7765_SCLK g 2 |sck oMT S|l g BCVB7765_MOSI 4
BCM67765_CS L 4 s
WL = = e 1——()
s ) 5 o BCVB7765_M SO
—>qvP NOSTUFF
L_SgreseT ']R3990 |'R3997
G\D 4. 7K 4. 7K
~ %‘isw %‘isw
CLF CLF
2402 2402
NOTE: Pul | -down on SO plus internal pull-ups on
other 3 SPI pins configures ENET for the
L At mel AT45DB011D (1Movit) ROM If a different
ROM i s used then the straps nust change.
NOTE: ENETM requires Sl pull-down instead of SO

BCMb7765 supports both active-levels for W,

5% 17'16W MF-LF 402 l

SR _DI SABLE nust be pulled down to use
internal SR I PD has a race condition.
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Page Not es

Power aliases required by this page:

( NONE)

Signal aliases required by this page:

( NONE)

BOM options provided by this page:

( NONE)

D
Pl ace one of 0.1uf cap close to each centertap pin of transforner
ENEFOO\IN CTAP
%%Qst %%eigd @}%6

ENET_MDI _P<0>

CRI Tl CAL
I4g/lu U 12 ENETCONN P<0>

96 36@
« wqe ENET_MDI _N<0> F@E L@J= 11, ENETCONN_N<O> | T
10 ENET_CTAPO RJ45- -3
™>—> F-RT- TH
TLA-6T213HF 9
9 ENET_CTAP1 JEETY C
w wqgs ENET_MDI _N<1> IT_L L1 le . ENETCONN N<1x i[5
« uy ENET_MDI_P<1> 7 ENETCONN P<13 N
< < RX 1D
CRI TI CAL A%
pa 7
w >y ENET_MDI_N<2> A8PL | EnETcOWN Ne2d oo
s ENET_MDI _P<2> EE L@J= 11, ENETCONN_P<23 20
3 10 ENET_CTAP2 ) _—
X —>
TLA- 6T213HF 514- 0636
4 9 ENET_CTAP3
w wqgs ENET_MDI _N<3> 5 IT_L LJ1l8 ..ENETCONN [NG3
« wa> ENET_MDI _P<3> 6 7 ENETCONN |P<33
<— RX
Transforners shoul d be
mrrored on on05| te R40 40 %1 4002'R4003
si des of the board >, ), A A CRI Tl CAL
1 1
WIBES gﬁ fz Loy Tz Loy 08 B
ENET_B M TH CAP 12
M N:N = 5 %
J: 7[ 210’41 PLACE_NEAR=T4001. 1: 5"‘%’: A 9’4210’41 PLACE_NEAR=T4000. 5: 5nm
29292929 292929279 _—
D4001 g D4000 g
RCLAMP0O524P RCLAMP0O524P
SLP2510P8 SLP2510P8
CRI TI CAL ¢ CRI TI CAL ¢
NOSTUFF NOSTUFF
- [ ASTEROZ ER T SYNC DATE=08/ 24/ 2010 A
Et her net Connect or

(5 aepie inc. Im
®
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R4100
w: PPIVO_FWEWHY 1,9, 2 PPIVO FWR
135 mA %Eféj‘é/ V(lTAE:}. ov
402

o _PPVP_FW CPS

L4110
120- OFM- 0. 3A- EM

7 M 1/0

PP3V3_FW FWPHY ;5 19 40

41221 C4123

1 1
b oy oy
ST wi w] |

C4124l

114 mMA FireWre PHY

L4130
120- OAM 0. 3A- EM

PP3V3_FW FWPHY VDDA 1 L2

25 mA PCle SerDes

41301 C41311| 4132+ VLRSS 2 o
L TUE |°:__

17 mA PCle SerDes

L4135
120- OAM 0. 3A- EM

PP3V3 FW FWPHY VP25 1 (Y Y Y 2

1 2 _PP1VO_FW FWPHY AVDD
0402- LF — :

VOLTAGE=T. OV

110 mA Digital Core

1C4100 1C4101 1C4102 |1 C4103
L TUF TUF

—I'%é%/ = %@ = .Olﬁ'gyw - e

0 FWPHY _DSO
a0 EWPHY_ DS1
wEm FWPHY Ds2 D e
40, F TPAN
0 s, NC FW)_TPAP
96 40 FW PORT1_TPA N
96 40, FW P 1 TPA P
0 s, NC FW2_TPAN
0 s, NC FW2_TPAP
0 s, NC FW)_TPBN
0 s, NC FW_TPBP
96 40, FW PORT1_TPB N
96 40, FW PORT1_TPB P

NC FW2_TPBN

0 6By TVETFDN gy

0 s, F TPBP
40 = TPBI A
40 30 FW P1_TPBI AS

NC FW2_TPBI AS

a0 oy TVE TFDIAS gy "<

FW543_RO

Bl
B12
C13
E2
E10
H12
L1
ML2
N11
Cl
C12
F1
Gl2

138 mA

——— ~—VDDH— ~VP~ VP25 VREG PWR

PCl EXPRESS PHY

TEST CONTROLLER

- TYPO I N SYMBOL REGCTL
PONER MANAGEMENT

FW543_TPCPS

TP_FW43 NAND TREE

FW643_REXT

NAND_TREE NT- QU

FW CLK24P576M XO R

NOTE: NT-xx notes show

EW CLK24P576M XI

+t

PLACE_NEAR=U4100. B10: 2mm
4150 R4150
e . FW CLK24P576M XO 1,(‘&/2\/2
A CRI TI CAL )
N, ~Y4150 g
402" NC 24. 576MZ R4161*
ca151 o SM 3. 2X2. 5Mv Jeak
22PF w o%
1|2 5
Lo,

P
1
1R§11170 TP_FW43_SM

TP_FWs43_CE
TP_FW543_FW520_L
TP_FWs43_JASI

s TP_FW543_ AVREG
TP_FWs43_VBUF

"15}4\/ TP _FW43 MODE A g I2 IMDE A (IPD) NT-18
=
2

16 95

Yany RS

oD 6 5

7 38 39 40

N2 o o FW543 SCL

=

JASI _EN(1PD) NT-11

FW43_PU RST L

TP_FW64 L
1C4162
3UF
2

(OCR_CTL_V12 ( Reserved)

NT-5 PERST*

ML1 TP_FWs4 DA

M g FWRESET L am -
'R4163
10K
5%15'\4V

-2L

VREG VSS
< o~ o o o|lg|w|lololg|lvs|elal~elo o~
w - 4 -

= 0402- LF
C41351 C4136 1| VaTAG=S3Y
12’;
= 19%
V) 2
%%x &
0 M VReg PWR
061114?:_ i 1 C4F140
i o,
2 2 &
6y M
ACE_| NEAR—U1800 AV34: 2. 54mm
b B g CAL170) pevaev pq E EWR2D C N
Y. 1 IX5R02-1 bl AcE NEAR=UL800. AUS: 2. 54mm
0417:1 112%16V_PCl E_ FW R2D C P
PCIE RMDON N8 o os POIE FWR2D N IxsR02- 1
PCIE_RXDOPLN? g os PCIE FWR2D P CE NEAR—UlBOO BG36: 2. 54mm
POIETXOON N s POIE FWD2R C N CAL175) pevaev pq W D2R N
PCIE_TXDOPL N6 g os PCIE FWD2R C P | xsR02- 1PLACE NEAR—UIBOO BJ36: 2. 54mm
- CAL176) pevisv pClE FW D2R P oD 10 5
REFOLKN N __ o, PCIE CLKIOOM FWN oo : Ix5R02- 1
ReEFCLKP| IO o PCIE_CLKIOOM FW P am 5
NT-4 (1PU) TCk| M TP_FWs43_T
NT-3 (1 PU) TDI | N2 NC FW543_TDI .
(1PYTOd M o TP FW643 TDO PP3V3_FW FWPHY
_ M g
NT-1 (1 PU) TV - TP_FWs43_TNMS FW643_LDO
2 (1PY TRSTNL g FWE43 TRST L R4165'| |'R4166
10K¢ 219
AR
NT-10 (1PD)_  WAKE* 2 FW543_WAKE L D221 2
REGCLT| D13 o  FW543_ REGCTL
VAUX_DETECT| EL g FW543 VAUX_DETECT
NT-12 (1PD)— _ VAUX DI SABLE| D2___o TP _FW543_VAUX_ENABLE
NT-13— (OD) CLKREQN L2 FW CLKREQ PHY L - 'RA164
1°0K
%15W
SLF
2
NT-16 (1PD) SO FCLK| & TP_FWs43_SCl FCLK
NT- 14 (1 PD) SCI FDAI Nl GL TP_FWs43_ SCI FDAI N 1
NT-17 sc Fpout] HL TP_FWs43_SCl FDOUT =
NT-15 (IPD) SCIFMQ F2 o, TP FW43 SCIFMC

SYNC MASTER=K91 M.B

SYNC DATE=10/20/ 2010

FireWre LLC PHY (FW43

d} Appl e I nc.
<)
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMATI ON_CONTAI NED HEREI NIS THE
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Page Not es FireWre Port Power Switch
Power aliases required by this page: CRI Tl CAL
- =PPBUS_S5_FWPWRSW  (FW VP FET I nput) 260 ORI TI CAL
- =PPBUS_FW FET (FW VP FET Qut put) FDC838P_G F4260 CBIZLTZIGSCGL
- =PP3V3_FW P3V3FWFET (3.3V FET Input) M — 1TESRY 2 PPVP FW
- =PP3V3_FW FET (3.3V FET Qut put) . R :
- =PP3V3_FW FWPHY (PHY 3.3V Power) 90 64 63 50 49 35 5 7 5 _PPBUS _G3H Q4262 provides for fast-off of Q4260 in SO (Late-VG detection) 5
- =PP3V3_S0_FW.ATEVG 4 2 CRS08- 1. 5A- 30V
- =PP3V3_S0_FWPWRCTL 11 T
- =PP1V0O5_SO_FWPWRCTL (5KPD Bias Rail) R42621 1R4260 C4260 1 e
- =PP1VO5_FW P1VOFWET ( 1.0V FET I nput) K 300K ) L D
- =PP1VO_FW FET_R (1.0V FET Qutput) _12}24/ . %}E}é’ By 3
- =PP1VO_FW FWPHY (PHY 1.0V) b5, L4602 5
Signal aliases required by this page: FWPORT_FASTOFF_L_DI V 5 'I—:S %Ts'vg?t%zm FWPORT PWREN L_DI V
- =FW.CLKREQ L G |-c>}
- =FWPME_L R4263! 1= I TI CAL
BOM options provided by this page: 1/112% E
( NONE) Va5,
FWPORT_FASTOFF_L
4261 . .
s 470K Supervi sor & CLKREQ¥ | sol ation
IO\ R T CAL i w030 2 - PP3V3_FW EWPHY -
043580080 e e eg el fe— D03 SO H—} A202 W 242 to 1 go.30.30 35 SEATSS A5, 2 PPBVE SO
2\ G 1 S ) sor-363 FWPORT_PWREN L
(v vers)
CRITICAL | C42901 4| crRITICAL |*R4290
1 = NO_STUFF 0. 1UF —— 100K
261 |1 C4261 : AR e o
SSMBK15FV 0.1F L R 2 U4290 ey
SOD- VESM HF — %( g 20 25 18 PLT RESET L SLAAPO16V 402
" Fils 2 TDFN PP1VO_FW FWPHY 738 30
1IG™ Sfz °2R4283 SENSE| 2
o [T EWPORT_PWR _EN 10K
ew
= 52 FW RESET_L
4 38
FW RESET_R L 3w e D C
FW PWR_EN 6 |EN
% 19 (TR — FWCLKREQ PHY L 38 39
2 16 o EW CLKREQ L 8lar q—' 7 = FWCLKREQ PHY L <o,
Pul | -up provided by another page. oo BEY — 3
n o
35,23,3010,42,20,9 P2 PP1VO5_SO . .
FireWre Port 5K Pull -Down Detect =
R42715K1 Al FireWre devices require 5K pull-down on TPB pair.
118% Host can detect as |oad on TPBI AS signal .
N%‘bg Current source only active when FWPWR EN is | ow. i e
| ew PR EN L 3.3V FWSw tch
U4201
6 1R427 R4A271Y a0 41 0,30, 30,35 0249000252755 & _PP3V3_ SO TPS22924 PP3V3_FW FWPHY 5 3 40
s Saave T 330K 0 56K FW 5KPD DET L s e a2 &P AL_{ Max Current = 1.7A (85C)
Q4275 5%1‘5 i % B2 [JVIN VCUT( B1
o |Rh | FE A e, cazgr ] | el W201 & U4202
w10 p— P PVR_EN { FW5KPD DET RC___, 5 UF L N o
% 10% Part TPS22924C
6, SV =
CERM 2 O
s mléﬁll%lbg G%E;IOCAL 04_217UO i 402 T Type Load Switch
L sicBh( ) EeeT MR 7 glens iy Rom |18 rGhm Ty 5
. | 402 = 50 mChm Max
= - Max Qutput: 2A
EWPL TPBIAS R L 1.0V FW Swi tch
1
Ra272 7070 6 45 30 a5 2 14 13 13,209 7., PP1VO5_SO TPS22924 PP1VO5 FW FET
s & 185'%0f o A2 o AL MNRECR W BTG mm
4 B2 [JVIN Ve B1 =TI.
PLACE_NEAR=C4360. 1: 2 mﬁ 4202 CRI TI CAL LSl FireWre PHY requires 1.0V.
1 2 Jon 1R4202 To avoid an extra power supply,
s rp—FW P1_TPBIAS 108 — ano 0.549  1.05V is used with a series R
P 3 %Z'iaw to reduce vol tage.
- - 402
FireWre PHY WAKE# Support ' Vo W EwPy -
When PHY is powered, FWG5KPD DET_L acts as | egacy PME# signal . L T
10 30 3 7 _PP3V3_FW FWPHY Dual - pur pose out put :
1 1) 5K Pull-down Detect when FWPWR EN is |ow
2) FWs43 WAKE# (PMVE#) when PHY is powered.
RA277" RA276 |2 (PVE#) P
105 %o(/)OK . FW PLUG Lsuw
13W 16 Pul | -up provi ded on anot her page.
M:zb}zé/ Q%QLW 3 CRI TI CAL
FW WAKE ) p Q4276
NO STUFF g/ DVESSDOWV
C4276 e A
5 09 UF 4 SYNC VASTER=K91 M.B SYNC DATE=10/ 20/ 2010
D lg“/n - -
._ ok 2 FireWre Port & PHY Power
BTG NOVEET
39 38 8 FW543 V\AKE-I- FW543 V\AKE L 2|6 ||<" 4 bﬂ
m VRRE_BASE= T gng?(éAL 1 Appl e I nc.
®
s | CYES3DOWV NOTI CE OF PROPRI ETARY PROPERTY:
: FRBoRN ETARY | L%E%’V&‘ERPSERE%%T”E INC
e POSLSSOR, AGREES TO THE FOLLOW NG .
| TO MAI NTAIN THI S DOCUVENT | N CONFI DENCE 42 OF 132
= Il NOT TO REPRODUCE OR COPY I T
"V AL mans resoven VPRSP R9 OF 105
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PPVP_FW PHY_CPS_FET (From Port)
- =PPVP_FW PHY_CPS (To PHY)

- =PP3V3_FW FWPHY

- =PP3V3_S0_FW.ATEVG

Signal aliases required by this page:

- =FW PHY_DSO

- =FW PHY_DS1

- =FW PHY_DS2

NOTE: This page is expected to contain
the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropriate connectors and/or to
properly term nate unused signals.

BOM options provided by this page:
( NONE)

1394b i npl enent ati on based on Apple
FireWre Design Guide (FWDG 0.6, 5/14/03)

FW543 TPCPS Leakage Protection

FW643 has internal | eakage path from TPCPS pin to VDD33.
FET bl ocks current to TPCPS until VDD33 is powered.

88
0
o)

w030 76 _PPVP_FW PPVP_FW CPS 38 40
From Port RECK-W QTHEO: 2 mm
T
PPVP_FW CPS 38 40
To FWs43

40 30 38 7 _PP3V3_FW FWPHY

BSS8402DW
SOT- 363

(SYM VER1)

Term nati on

Pl ace close to FireWre PHY

(EW PORT1_TPA_N)

Unused FireWre Ports

Di sabl ed per LSI

instructions

(Al unused port signals TP/ NC)

o mm NG FWO_TPBIAS — NC FW TPBIAS ...
P NCEW TPAP  — NCFW TPAP .,
10 20 NCFW TPAN — NCFW TPAN _ .,
P NCFW TPBP  — NCFW TPBP .,

0 38 oCEY NC FW_TPBN

— NC FW)_TPBN

6 38 40

oo NC FW2_TPBIAS — NC FV2 TPBIAS o
. NCFVe TPAP  — NCFW TPAP .,
. NCFVR TPAN — NCEW TPAN .,
g NCEVe TPBP  — NCFW TPBP .,
oy NCEVR TPEN  — NCEVS TEBN

Cabl e Power
w0315 _PPVP_FW

(EW PORT1_TPA_P)

00[09,04,09:9,73,73.07, 7_PP3V3_ SO

" Snapback" & "Late VG' Protection

95 40 35 (A FW PORT1_TPA

%6 40 3L FW PORT1_TPA_N

sa[s3%51%56748°43 748 417 3
$02°165 83 88
56.%02/ PLACE_NEAR=U4350. 1: 2 mm
b
1 350 ¢
35}24/ 0. 1UF ——
2 BT
2% FW PORT1_TPA P X85 2
=  MARE_BASESTRUE —

TP_FWATEVG VC MP

% 40 38 CHY FW PORT1_TPB_P

U4350
TPD4S1394

CLMP D1+

24 FW PORT1_TPB_P
VARE_BASE=TRUE

248 FW PORT1 _TPA N
VARE_BASE=TRUE
s ¢om—EVWPORT_PVR_EN

FWPVWR_EN

2218 FW PORTL_TPB_N
— VARE_BASE=TRUE

MPTY R4350"
TogK

56.2 M:.lﬁ}@’
}é}“g\n} 4022

PORT1_TPB _C

(EW PORT1_TPB N)

CRI Tl CAL
310 .
FERR- 250- OHM Not e:
1 2__PPVP_FW PORT1_F
SM R - 35"
c4314 AGESS
0. OTUF
NP
5

40 39 38 7

FireWre PHY Config Straps

Configures PHY for:
- Port "1" Bilingual

PP3V3_FW FWPHY

(EW PORT1_BREF)

(EW PORT1_TPB P)

TPB+ | VP

D1-

CRI TI CAL D2+
De-

alo [N]=

G\D

(GND)

° 9

EE—CY N

(FEW PORT1_TPA N)

o~ é VG

FW PORT1_AREF

(EW PORT1_TPA P)

1
C4364 Rg%%%

%,
16w
4023

(EW PORT1_TPB N)

(EW PORT1_TPB P)

PLACE_NOTE=J4310.5: 2 mm

ground for

| ocal

When a bilingual
bet a-only device,

PLACE_NEAR=J4310.5:2 mm

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

1394b spec

Trace PPVP_FW PORT1 nust handle up to 5A

PORT 1

Bl LI NGUAL

CRI TI CAL

1394B- M7
F- RT- TH

TPB- _TPB(R)
O

TPB-

TPe<k-  OUTPUT

TPB+

P
NC

TPA-

TPack> | NPUT

TPA+

514S0605

AREF needs to be isolated fromall
grounds per

device is connected to a

there is no DC path
bet ween them (to avoid ground of fset issue)

— BREF shoul d be hard-connected to | ogic
speed signaling and connection

(1394B)

SYNC MASTER=K91 M.B

SYNC DATE=0//22/ 2010

Firewre Connector
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ODD Power

Cont r ol

BuBSD"

TPCP8102
23VIK- SM
PPSV_SW ODD R
87 7370 69 68 65 54 52 47 41 22 8.7 § PPSV M N_LIRE W DTH-O. 6
::: VOLTAGE=5V
|
1
NOTE: 3.3V nust be SO if 5V is S3 or S5 to R4150%E ! 00405623: 2
ensure the drive is unpowered in S3/S5. ;/12332 10%
10V
VE-LE C4596
0t g R B 1, v so w02 RAS95 & 0. 01UF
. ODD_PWR EN LS5V L 1 2 ODD_PVR_SS 1]z
R4597 o ok
100K CRI TI CAL yiow o
16w Q4596 || Dl 102 Fird
VeaLe SSVBNISFEAPE | . CRI Tl CAL
2 sors63 o R4598 1|3 __ISNS ooD P oo 100 103
0. 005
1%
Bi Ve I SNS oD N 0 103
10
Q4596 B o
SSMBNL5FEAPE
SOT563
5 |G
19 E QDD PVIR EN L
104 6 PP5V_SW ODD
M N_LI NE_W DTFE0. 6rm
M N_NECK_W DTH=0. 4nm
VOLTAGE=5V
CRI TI CAL
FL4520
90- OV 100NA
5%15%(? 91955 SR
CRI TI CAL b L
ST-SMLF E A, BV 2ol - 1|2 C4521 SATA ODD R2D C P Vany BT
Lo o+ _ 0.01UF || 10% 1ev ceRw 402
102,198 95 3 58 35 9 1 1o o - AR '
QR R R R = 1o o o i ¢ SATA ODD R2D N 2 1 os SATA CDD RPD LE N 1| |2 CA520 SATA OOD R2D C N Van RS
5 B - 0.01UF |1 10% 16v cerw 402
O O PLACE_NEAR=34500. 5: 4mm : 7157 41 32 25 22 20 16 7 PPLVD
vl 5ol - 915 SATA ODD D2R UE N
-
11 FL4525
R4590" 2o 0 mp—2ce SATA CDD DOR LE P 50 200w R4513*
33K 116 o2 S 4. 7K
5%
Liew £lo o= 4 3 o4 SATA CDD 2R C N 1 I I . CA526 SATA OOD D2R N oo i e M:_l%\év
402 2 __ 0. 01UF 10% 16V CERM 402 4022
51650617 LYY Y L2 _ossaracoerce 1|2 CA4525 SATA CDD D2R P, oo e 0 SATARDRVR | 2C ADDRD 41
0.01UF |1 10% 16v cerw 402 SATARDRVR | 2C ADDRL 41
45 6 @ SMC_ODD _DETECT .
PLACE_NEAR=J4500. 11: 4nm
I'ndi cates disc presence
CRITI CAL I nternall PD ~150K
Wite: OxB6 Read: OxB7
ADDR1 | ADDRO| Address (R'W
S‘\T‘N HDD Por t 7157 a1 32 25 22 20 16 7 PPLVE_S0 g L L 0x96/ 0x97
PLACE_NEAR=L4500. 1: 3mm PLACE_NEAR=L4500. 2: 3mm 1C4514 |1 4519 L H 0x98/ 0x99
'} G4501 P 4502 CRITI CAL g 1UF g, 01U H L 0xB6/ 0xB7
——o0.10F —— 0. 1UF 29%
= S e RA599 o ssmas i PPIVB SO i,
7 ovncn CE 530S & H H 0xB8/ 0xBY
402 o
W PLACE_NEAR=U4510. 16 2
FERR- 70- OHM 4A oggz Ng‘ﬁ__rfglf — PLACE_NEAR=U4510. 6: 2mm
6 PPSV_SO_HDD FLT A 2 PPSV_SO_HODD R 1 2 ppsv so 678 22 41 47 52 54 65 68 69 70 73 87 104 ¥ 7K -
M N_LI NE_W DTH=0. 6rmm| M N_LI NE_W DTH=0. 6mm| 3 a4 108 Y o g
KRR s S L i LAY 18
VOLTAGE=5V PLACE_NEAR=J4501. 1: 3nm JMORIECE=5Y g0 103 M:_ b}év ~7 4518 1| 5 GND_VOI D=TRUE A HOD DPR P
I SNS_HOD N oo 100 103 402, VDD 94 6 SATA HDD D2R RDRVR QUT P SA OOy 6 16 o4
R4536 U4510 oot 1 1% v e a2
aovapTreSL. 2 1% veLF GND_VO D=TRUE
g O VO TR PS8521A s ATA 10 oo core cur CAB17 1 || 2SO S0 100 28 N gy 0 10 o
ORI TI CAL 6 oo satamoerce  CAB16 1 || 2 AP 94 6 SATA HDD D2R RORVR 1 P TN PPYTPEI | Evarrva—
15PF 0.01UF |1 10% 16v v a0z 1A NP A_ouTA 15 D VOl DoTRUE
J4501 CAB515 . || 2 OVODTRE ¢ sara oo oor rorvip inn 2 A | NN CRITICAL A outN 14 04 6SATA HDD RED RORVR IN N CA513 1 || 29 SATA 10O 2D C NPy 16 0
Qr500166,1-020 GND_ VOl D=TRUE 5% CERM 0.01UF || 10% 1ev cemw 402 . 12 0.01UF || 10% 1ev cemw 402
50V 402 . 94 6 SATA HDD R2D RDRVR QYT N B_OUTN B_I NI G\D VO D=TRUE
1 0O O 2 R4535 6 SATA HDD R2D RDRVR OUT P 5 | outP B InAL1L 94 6SATA HDD R2D RORVR IN P CA512 1 || 290 SATA HOD R2D C P (T 6 16 94
Epl] - SATA_HOD D2R RC C P 4127 1 weir 94 20 0.01UF I 10% 16v cerm 402
55 ode - SATA HDD DR RC C N OOVADTRE L2 116w 402 23 16 [Ty SATARDRVR 7 1EN REXT| TARDRVR_REXT
-
NCx—4-0 o2 5 94 6 SATA HOD D2R C N 41 _SATARDRVR | 2] ADDRO 8 |B PREO/ | 2C_ADDRO  A_PREL/ SCL_cTL 19 MBUS PCH CLIC TN & 16 22 26 28 30 32 48 62 89 95
o o] o0 SATA D RO N > T15PF 1
NCxH o o2 ; 94 6 SATA HDD R2D P, I I 41 _SATARDRVR | 2] ADDRI 9 | APREO/ | 2C_ADDRL B_PRE1/ SDA_CTL MBUS PCH DATA T © 16 23 26 28 30 32 48 62 89 95
G\D_VOI D=TRUE % - i
NCx2 o ot &6 G D2R val ues for 3dB de-enphasis sarnsprvm {2 en L 10 26 Ene
15 16 1
oope . R T M R4512
- R4534 R2D val ues for 3dB de-enphasis QD THRM : %%2 'SYNG DATE=11/ 08/ 2010
51650350 A aovaoedd. 2w s RA511 b wipy 22010
12- CHk 100NA 8 SGHZ 2 4511 0 °lg & 4022 SATA Connectors
Y VR 1 L 15PF 94 6 SATA HDD R2D RC UE N 0. 01UF - Y6
1 4 st oo rD e N I_i”M -2L¥V 338S0907 | | ne D
wo.va SE | oo 10% 1ov oo 402 2 = . Appl e .
sov 402
2 3 saamomore C4510
R§15%3 0. 01UF 1y ootruE = NOTI CE OF PROPRI ETARY PROPERTY:
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USB Port Power Sw tch

Left USB Port A

CRI TI CAL
104 82 72 67 46 44 43 31 29 7 6 PPSV 53 Tpszselm
75 o6 45 20 17 _PM.SLP S4 L 2o SN il ® PP5V S3 RTUSB A I LIM
R46901 L 3lhing  ouref® | Redk- W BIFEG: 378™m
. USB_EXTA OC L 10JFauLT1* 1LIM7_USB I LI PP5V S3 RTUSB Bl LI M
b}zé/ - g USB_EXTB_OC L j z::uz* = "':WBHE& 378" m
s USB_PWR_EN I 5w 1pm
CRITI CAL ORI TI CAL ap PR R4600'| 4695 1 c4617 |2
©4692:| 4696 . .| cas1e  ARIPI PEARRL | - % 58s I - 10U
0. 47£JF; o 100U == == 220UF- 35MOHM Léo/ T %gg,) 4 iy 63% 2 Oyl |2
9 4 603 603
i Q{T s 1| Bte, 2 ’
Current limt per port (R4600): 2.18A mn / 2.63A max

USB/ SMC Debug Mux

so 35,2425 7 8- PP3VA2_G3H

cE| TI CAL
FERR- 12 3A
. 1 PP5V_S3 RTUSB A F
0603 R 2378
o022 N
. u
28
CEW 90 CHI'\:/lllooMk
100USB2_EXTA MUXED N 4 (Y Y Y Ls

TAgot™

F-RT- TH VB7- 4

LL%
vy}

| 100UBB2_LT1 N

100USB2_EXTA MUXED P 1 L2 100UBB2_LT1 P

NClw.
1O

I

SLP1210N6

slolvl|s
[eNeNeNe)

OEhTé%L CRI TI CAL
FERR-T30-ChM 3A We can add protection to 5V if we want, but |eaving NC for now

AR N SMC_DEBUG YES
SMC_DEBUG_YES 1R4650
046159 En ) 10K
o Ve AO%EW
2
a7 a6 a5 6 D—oMC_RX_ L 402 5w val 1
47045+ @y SMC_TX_L v 4650 -2
Pl 3US%:1,E‘)22LE
0t 24 USB EXTA P Dr T
” u@@ USE EXTA N o ORITICAL
ISMC_DEBUG_YEY
] 8 Jogr SEL| 10 USB_DEBUGPRT EN L o
aND SEL=0 Choose SMC

SEL=1 Choose USB

RA651
N
1w SMC_DEBUG_NO
Vaos" R4A652
N
5%
1/ 16W
ME-LF
402

T4et0-

90- OHV- 100MVA
DLP11S

. 1(YYY L2 PP5V S3 RTUSB B F Pl ace L4605 and L4615 at connector pin
i oe0s VOLTAGE SV 378"
2

T3e10™

USH
F- RT5— THM7-4

—0O

1
SYM VER- 1 1
o 20y USB_EXTB N A (Y Y Y L= 10USB LT2_N zg
— 10USB_LT2,P, EDS
o 20¢gy USB_EXTB_P 1YY Y L2 | =)
7
2| 5 3| 4 E;
[®] [®]
GVBUSS_S_

il
£

D4610
= RCLAMP0O502
SLP1210N6

CRI TI CAL

Left USB Port

SYNC MASTER=K92 ERI C SYNC

DATE=08/ 24/ 2010

B Ext ernal USB Connectors
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Por t

Power

Swi tch

LEFT USB PORT C

CRITI CAL
J4720

F-RT-TH-M97- 4

J;

CRI Tl CAL
CRI Tl CAL
Tpgg575870DRE L4725
FERR- 120- OHM 3A
SON
104 82 72 67 46 44 42 31 20 7 5 _PP5V_S3 2lino ouTl PP5V_S3 RTUSB C ILIM 1 y 2 __PP5V _S3 RTUSB C F
3 - 7 M N_LI NE_WDTH=0. 5_nm 0603 M N_LI NE_W DTH=0. 5_nm
IN_1 ouT2| M N_NECK_W DTH-0. 375 mm M N_NECK_W DTH-0. 375 mm
VOLTAGE=5V 4725 PLACE_NEAR=J4720. 1: 8mm VO-TAGE=SY
20 ¢OOT}—USB EXTC CC L 8JFALLT* ILI USB I LI o oTar
4 }gv CRI TI CAL
2 ry—USB PWR EN EN cERv 2 L4720
THRM 402 90- OHV 100MA
GND__pAD = SRS
" =
CRI Tl CAL = e Rﬂ'4 OZOK C4785 * 4 3 100USB LT3 N
786 .|t ca780 : 1 4781 i) 1008 —— f— |
= 100F —— ——0.1UF 6.3V
lOOLng/r——\ 23T T 25 Maoh, R ? ' Y 2 100USB LT3 P
mv__emﬁr\{ 2 WeR 2 2 Cerm PLACE_NEAR=J4720. 2: 8nm
CASE- B2- SM 603 402
FEER
0] 0]
J_ VBUS 8 . 8 .
Current Ilimt (R4700): 2.19A min / 2.76A nax

94 24 LA USB EXTC N

os 21 CEUSB EXTC P

D4720
RCLAMPO502N
SLP1210N6

CRI Tl CAL

0000

I

ISYNC MASTER=K92 ERI C

SYNC _DATE=07/22/201d

PRQIECT SPECI FI C CONNS
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a T
RA801
SHORT,
104 82 72 67 46 44 43 42 31 20 7 6 PPSV S3 1 2 PP5VeS3 | R USB
Yol R A BT S T
NONE VOLTAGESBV
E
"io?
+ CA801
0. 1UF
10%
oV
2 X7R CERM
vcc
CY7C63803- LQXC
QN
P1. 7
™ D AT P 0/0x PO 0 NC
B B FFERENTT AL PAT FEUSE2 TR . Po. 1 (8 s NC
P1. 2/ VREG INTO/ PO. 2[5 s NC
P1. 3/ SSEL INT1/ PO. 3[4 s NC
3 R4800
P1. 4/ SCLK I NT2/ PO. 4|2 ¢ 100
P1. 5/ SMosI TI 0/ PO. 5|2 IR RX QUT RC o 1 2 IR RX QuT Vo LR
1
P1.6/SMSO  TIOL/ PO.6[L s NG e
VE-L
oRITICAL 402
oM T
o + CA804
1 P/ N 33850633 0, 001UF
0 10%
NC 2 cerw
J 02
THRML -
PAD VSs
PLACE NEAR=J4800. 1: 5mm
PLACE_NEAR=J4800. 2: 5mm
PLACE_NEAR=J4800. 4: 5mm
PLACE_NEAR=J4800. 5: 5mm
RA805
1
6 PP3V42 G3H LIDSWTCH R 1 0 2 PP3Vv42 GH 6 7 25 42 45 46 47 48 53 63 64 73 104
\]4800 N_LI NE_W DTH=0. 3 nm 1716 o 40.
FF18- 6A- RJ.SZ‘LAD- B- 3H Mo rAGesg aav 02 ™ M- LF R418006
F- RT- SM
CRI Tl CAL 6 DPzVUSNSE I\NRD'SI-#D . L ]éw/\/v\,au PP5V_S3 6 7 29 31 42 43 44 46 67 72 82 104
1 N < pat 5%
ot A BT 2 wie  R4BO7
(e MC LID R 1 2 SMC LID
ol : i VM <k
ol WELE Ri87()8
o 5 6 YS LED ANCDE R . ]61 W\/ao SYS LED ANODE 6 46
o o
VE-LF
IR RX QUT 6 44
51850692
1 4805 1 4806 1 4807 14808
—— 0. 1UF —— 0. 1UF —— 0.001UF —— 0. 001UF
—— 10% —— 10% —— 10% — 10%
5 16V 5 16V 5 5OV 5 50V
X7R- CERM X7R- CERM CERM CERM
02 02 02 02
PLACE NEAR=J4800. 1: 5mm
PLACE_NEAR=J4800. 2: 5mm
PLACE_NEAR=J4800. 4: 5mm
PLACE_NEAR=J4800. 5: 5mm

SYNC _VASTER=K17 M.B SYNC _DATE=04/26/201d
TTILE

Front Fl ex Support
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8 7

4

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

104 73 64 63 53 48 47 46 44 42 25 7 6

.« TP_SNC P10 P12 ]p10
1 om—TP_SMC_RSTGATE L palEN
o 00 73 2 p—ALL_SYS_PWRGD pER
7 56 y—o0 PVWRGD o B13 |53
~ DLl
NCX—gpm— P14
v @M _DSW PVWRGD - CL3 |Pis
oo om-SMC DELAYED PWRGD o C12 ;s
23 17 (T} PM PWRBTN L - D10 |py7
w _1TP_SMC P20 o D13 |59
T Ell
X—gm————P21
%x—‘-— D12 |pop
NC F11 P23
X————
w TP_SMC P24 o E13 |ppy
T El2
NCX—gpm— P25
so s ~SMC_BMON _MUX_SEL F13 |pyg
NC. E10 P27
55 88 47 16 S CH) LPC AD<0> A9 |p3g
55 88 47 16 LB LPC AD<1> D9 |b3p
o5 50 47 10 @Y PC AD<2> B |p3o
95 88 47 16 6 LPC AD<3> B7 |p33
o 85 47 10 SEE LPC FRAME L “"—= A8 |pay
25 LRESET_L D8 |p3g
sopmmLPC CLK3SMSMC =~y  D7lese
27 16 @y LPC_SERI RQ 6 |pa7
D4
P40
.« TP_SNC P41 N R o
108 109 08 a5 gy SVBUS_SMC_NGMT_SDA [Zes) B84 |pan
w _TP_SMC P43 o Al |pg3
bl [
X — P44
%x—‘- B2 |pss
w SMC_GEX_THROTTLE L L |oag
wq@-SMC SYSKBDLED o Gy
47 46 45 42 ¢ QT SMC TX L o @ b5
a7 a6 a5 a2 5 TSNS _RX L ; F3 |ps1
98 80 5148 31 oqgry—OVBUS SMC 0 _SO_SCL ~ (OC) qugpE4 P52

U4900
DF2117RVPLP20HV

U4900
DF2117RVPLP20HV

s _SMC_PAO_PU (0 & N3

TP_SPI _DESCRI PTOR OVERRI DE (LOC) v. N1

217« o PM_SYSRST_L (O0) om VB

2 USB DEBUGPRT_EN L Qo) 3

28 20&B) MEM EVENT_L (o0) N2

16 31 o CBY W FI _EVENT L (o) L1

D SYS_ONEW RE (Q0) K3

7 45 (OO} SMC _BATLOW L (o) L2
NC)(_‘—BB

4 10 (0T} SMC_RUNTI ME SCI _L - C9

as SMC_ODD_DETECT B9

56 73 15 (OOT} SMC S4 WAKESRC EN - ALO

w SMC_PB4 - gig
X———————

w o SMC DP_HPD L e i

s > SMC _GFX _OVERTEMP_L

2 @m—SMC FAN 0_CTL

s2 (T} SMC FAN 1_CTL

5 ¢ (0T} NC SMC FAN 2 CTL
5 ¢ (0T} NC _SMC FAN 3_CTL

2 D SMC_FAN O_TACH

s2 (TR SMC FAN 1_TACH

s > NC_SMC_EAN 2_TACH
e NC_SMC FAN 3_TACH

K12
o —=—X
K11 NC
J12 < %
.
M = SMC_ADAPTER EN [ 17 45 73
J10 NC
=X
Ji1 SMC_PROCHOT_3_3_L 6
H12 ¢ SMC BIL_BUTTON L any LRI
N10 SMC_CPU_VSENSE 46 40
MLL SMC_CPU_I SENSE 16 50
L10 SMC_GPU_VSENSE 46 a9
N12 X_VSENSE 46 49
ML3 SMC GFEX_| SENSE 16 50
N13 SMC _P1V5S3_| SENSE 46 29
L12 o SMC_CPUVCC O | SENSE e 46 4o
A7 o  SMCSO L e
B6 NC
F———"—X
[ o " U PMCOKRINL s
D5 LPC PWRDWN L 6 17 a7
e SMC TX_L [ © 4 45 45 47
C SMC_RX_L s 2 4 46 o
% SMBUS_SMC_MGMTI_SCL 48 98 103 104
J4 SMC_ONOFF_L 6 46 53
5] SMC_BC_ACOK 46 49 63 64
H2 SMC PMVE_S4_WAKE L 46 53
Gl PM SLP_S3_L 61720 73
H4 PM SLP_S4 L 17 29 42 66 73
[ PM SLP_S5_L 17 73
[F& e SMC OK32K o
F1 SMBUS _SMC O_SO_SDA 6 a1 48 51 80 98
| K1 g SMC CASE GPEN  omu
P SMC_TCK M6 a6 a7
; SMC_TDI Yen LELRY
- SMC _TDO oo © 46 47
- SNVC_TMB am e«
(6 e G PORONL .
| 4 SMCSYSLED
- SMC LID T +4 46 53
————@=—X NC
X
N4 - ne TP_SMC PE5 a5
F————=#—x NC
———=#—x NC
]
————®%=—X
- SNVS_ I NT. am s s

BSA_SDA 6 48 63 64 98

I RZZZ2SAR X

™
19 46 r—SMS_SA_| SENSE

wopmmSMC DAINVSENSE o N
50 46 N_I SENSE K10
49 45 SMC_PBUS_VSENSE L8
50 46 SMC_BMON_| SENSE D
50 45 SMC_CPU_HI _I SENSE N8
50 45 SMC_GPU_HI _| SENSE K9

PP3V3_S5_AVREF _SMC

PP3V42_ G3H

C4902 1
221F —

NOTE: SMsS | nterrupt
I1f SMS interrupt

N

9 PLACE NEARIIARO0, MB5:

SMC VCL PLACE_NEAR=U4900. E1: 3nm|

PP3V3_S5_SMC

B1

N
voe VCL AVREF

o4 47 a5 o [T SMC RESET_L

B|&

L3
F10
Bl1l

PLACE_NEAR=U4900|. L3: 4mm

can be active high or
is not used,

accordi ngly.
up to SMC rail.

A_S3_SDA
SMBUS_SMC_A_S3_SCL
SMBUS_SMC B_SO_SDA 10 51 00
6 e (OC) SVBUS SMC B SO_SCL _pry w0 =1
> SMC_PROCHOT oD
- SMC_THRMIRI P o
T
— N cry PEC_R
P PVCCI O SO_SMC R
- PM PECI _PWRGD R

wemmSMC OTHER HI ISENSE 5 @ L7

49101

PP1V05_S0

0. 1F
2
402

7910 12 13 14 23 35 39 68 70 73 102 104
105

GND_SMC_AVSS s 45 50

C4907 1
0. 471Lg§
$ 2
oo gk
e 1 R4909*
DF2117RVPLP20HVG—X NC 1/12050
201,
vo1| Pl o 6 a7
vo2| g | SMC KBC MDE <m
NM E3 o= Yan1 REL
ETRST L g SMC TRST L o ar
ss| L9
A 'R4902 |'R4998
10K 10K
21%0w 2%0w
XWP00 5 5
2 % 1
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mn mn H - H
SMC Reset "Button", Supervisor & AVREF Supply o NG SVC FAN 2 CTL___— NG SN Fa 2 CTL e w0 SMC FSB to 3.3V Level Shifting
wio NG SMC FAN 2 TACH — NC SNC EAN 2 TACH o
- ! SE= EUE 102_100_91 89, 5
o a7 o g0, 5, 3,-PESVAZ_COH wie NCSMCFAN 3 CTL - NCSMC FAN 3 CTL s giopeaderpaadbitiiaal B-EESV3 SO
w0 a7 03 11 42 33 1.0 PP3VA2_GBH = WARE BASESTRE — ——
Deskt ops: 5V < w6 NC SMC FAN 3_TACH — NAN'E:EEI\/C FAN 3_TACH o 45 a6
i . = —BASESTRUE —
Mobi [ es: 3. 42v ) ot 50 19 45 45 _SMC_BC ACOK — SME BC_ACOK 15 05 19 63 00 R2061 R5060
C5020 1 - ® R5000 — WARE BASESTRE 100K 10K
0. 471L§§ 4 v VIN 1K ss a6 45 _SVB_I NT_L = SMEINT L~ wass § Low o
byl 2 vrer. 3 2010 ) i 12 1 1s _SMC_CPU_VSENSE — SMC_CPU VSENSE oo 2402 2402 TO smc
4 B - 2 — VAKE_BASESTRUE SMC_PROCHOT_3_3_L
D = > SMC_TPAD RST_L S vR1s (1 P No4s  RESET* LS SMC_RESET_L QD e s © 0 SN CPU | SENSE =R | PENSE w18 %0 |
o 10 15 o [Ty SMC_ONOFF_L 7w (1Y) PP3V3 S5 AVREE SMC o 1040 15 _SMC_GPU_VSENSE — SMC GPU VSENSE s 6 oRITICAL
SMC MANUAL_RST L 4 loeLay ORI TI CAL reFauT| 8 TR WEIFES: T M 4040 4s _SMC_GPU | SENSE — SMC_GPU | SENSE 1510 1 > | B060
L3 — WARE BASE=TRUE .
1%"'580 1 D TR 40 46 45 _SMC_GEX_VSENSE — SMC_GEX_VSENSE 15 a0 40 “: DVB53D0LV
1 =—WAKE BASESTRUE
0 %59%% N o o C50251) |1 5026 w01 15 _SMC_GFX_| SENSE _ SMC_GFX | SENSE 15 a0 50 CPU_PROCHOT_BUE. 7242 ]
b T uF —— —— 0, - - =
zg/égﬁ‘év 6%5%,/’2 Giggz—— T ECV. s SMC PIV5S3 ISENSE  — SMC PIVES3 | SENSE .4 s TO cPU R5062 3 CRITICAL %
SI LK_PART=SNMC_RST 6 104545 _SMC_CPUVCCI O | SENSE — SMC_CPUVCCOI O | SENSE s 40 s o2 o0 10¢pry CPU_PROCHOT_L 1,3\-/§{<2 CPU PROCHOT L R 5/~ gﬁ%@&w s
T WREBASESIRE
PLACEMENT_NOTE=P| ace R5001 on BOTTOM si de GND_SMC_AVSS T 10 40 %0 49 46 4s _SMC_SA | SENSE — SMC SA_| SENSE 45 46 49 Mfl/ﬁ}é’ ORI TI CAL i SOT- 563 1
a : S = RRERASESTRE 1
MR1* and MR2* nust both be |low to cause manual reset. VO TAGE=0OV -1 19 a6 a5 _SMC_DCI N VSENSE — SMC DClI N_VSENSE 45 46 a9 6D p 059
- N - — NAKE_BASE=TRCE
Used on nobiles to support SMC reset via keyboard. w0 26 45 _SMC_DCI N_I SENSE — SMC DCI N_| SENSE 45 46 50 ;‘ SSMEN1SFEAPE
NOTE: Internal pull-ups are to VIN, not V+. 1o 40 s _SMC_PBUS_VSENSE __ SME PBUS VSENSE o a0 - =
— WAKE BASESTROE
50 a0 45 _SMC_BMON_| SENSE — SMC_BMON | SENSE 15 a0 0 s,
— WAKE BASE=TROE
s0 40 45 HL_ISENSE - oMC OPU M ISENSE s 1 SMC_PROCHOT am =
50 46 45 H _ISENSE  — U H I SENSE s 4 50 =
o o SMC OTHER HI | SENSE — SMC OTHER Hl | SENSE 0 » - PM THRMIRIP L R ——
TP_SMC P10 — TP _SMC P10
" " a0 1 - i IS
= WAKE_BASESTRUE 059
Debug Power "Buttons v .. TP _SMC. P20 — E2E o6 e | SSyeNisFeaPE
— MAKE_BASE= 563
SMC_ONOFF_L o 45 a6 59 w45 _TP_SMC P24 — NIKPEENC P24 45 a5 t—
= —BASESTROE
C ngfgl 1%\%815 w0 40 4 _SMC_BMON_MUX_SEL _ SMC BMON MUX_SEL 45 45 50 s gs
e e e S = RREBRSEETRE
PLACE_SI DE:BOTTé@n (5)0/ PLACE_SI DE=TOP 4645 _TP_SMC P41 — TP _SMC P41 45 a6 SMC _THRMTRI P am s
o ) — MAKE_BASESTRUE 4
HEL 10W w4 _TP_SMC P43 — TP _SMC P43 a5 a6 =
605, 2603 = WMAKE_BASESTRUE
SI LK_PART=PWR_BTN SI LK_PART=PVR_BTN 15 _TP_SNC_PF5 — TP_SMC_PF5 i
— . = MAKE BASESTRUE
= w0 s _TP_SMC_RSTGATE L __TP_SMC_RSTGATE L .
=R BRSO
R5012 75 6a 03 53 0 47 a0 45 4 a2 25 1 5, PP3VA2_GBH
- m>_PM CLK32K_SUSCLK R 1,35 2 SMC CLK32K oD © o 15 s _SMC_ONOFF_L R5070 10K 1 2
PLACE_NEAR=UL800. N14: 5. 1nm 5%, . _G3_POWERON L R5072 10K 1. 1/\/\/\/\/\/\/2 5% 1720W MF 201
T saasas SMC_LID R5071 100K LAAAL 5% _17Z0W W 20T
4745 425 _SMC TX L R5073 10K 1/\/\/\/2 5% 17 20W M- 201
75426 SMC_RX_L R5074 100K 1 \\A/2 oo 720w W 20T
PP3V3_S4 . 5% 1720w W 20T
745 5 _SMC_TMB R5077 10K LAAA 2
1R5020 47 45 6 _SMC_TDO 5078 10K 1 ,\av2 > 1200 W 20T
SMC Crystal Circuit 100K v % o SNC_TDI 5079 10K 1 N2 % 720w 20T
ilbow oo SMC TCK 2822 10K 1 v/ 5% TT20W W20
G010 2 w s o SMC_BIL_BUTTON L TOR 1 \\A5 5% Tr20W W 20T
R5010 TopF - ’ SV DP HPD L w0210 20 12 SMC_BC_ACOK S 087 470K L \AN 2 77 720w _T7or
. SMC XTAL 1 2 SMCXTAL R, 1]l xR gg'-o oD o 1515 _SVB I NT L 5093 10K 1\ 2 o 120w 20T
5% T 20T
(3 %, NOSTUFF
i onew. SSMBKISFY | 128
20, 00Nz 5 *0¢ p .+ _SMC_PAO_PU R5091 100K 1, 2
B 5X3. 2-SM %011 |—‘ 5% 17 20W M- 201
2
15pF
s _SMC_EXTAL 1LJ|2 1[c¥s
%,
& = os o ry—DP_A EXT HPD = s 1 17 _SMC_ADAPTER EN R5085 10K 1 2
- sm OASE O:,EN RslisG 1OK 1 vV V2 5% 17 20W M- 201
/\/\/\/ 5% 17 20W M- 201
.+ _SMC_PB4 R5088 10K LAAA 2ot .
- - 6 7 46 53 54 72 % T 20W 20T
System (Sl eep) LED Circuit KESIC N EROR LUK L0 ey
b it % PP5V_S3 4
R50532%1 12Rg,030 s 4 45 D> SMC PME S4 WAKE L — SMC PMVE S4_WAKE L gy s o 52 « s _PP3V3_WAN
1% % B woas WFIL_EVENT_L R5089 10K 2 |
M:_lggv %}E}é" : A A5 sow— 20T
402, 2402
SYS LED ILIM .
BATLOWM | sol ati on e PR GO
SYS LED L_VDI V NOSTUFF |
w19 SMC RUNTIME sl L R5094 100K DN B
R50321 72 7156 45 29 28,31 3.2 7010477 5, PPBV3_S5 PP3V3_SUS 716147 18 10 20 22 71 72 72
A 1747 6 5 4|  CRITICAL
16
[ bg‘/ D B e[ 1 Q030 R5040* CRITI CAL SYNC VASTER=K91 BEN SYNC DATE=07/ 12/ 201Q
402, DVB54DOUV
— SOT- 563 100K Q6040
SYS LED L =l 1/ 20W SSMBK15FV 01 S'VC SUppOI‘ t
H 201, SOD- VESM HF Internal 20K pull-up on PM BATLOWL in PCH.
o @ % = - d} e D
[a) e nc.
s e 12 (> SMC_BATLOW L STET a PM BATLON L gy - . App
1 2 3 R5041 NOTI CE OF PROPRI ETARY PROPERTY:
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L PC+SPI

CRI TI CAL

Connect or

LP . YES
55909- 0374
M ST- SM

104 75 04 63 53 1 45 45 42 42 25 7 s _PP3VA2_GBH a1~ 3
104 87 73 70 50 6n o5 54 52 41 22 8 7 5 PPSV._SO | A
ool lge LPC CLK33M LPCPLUS (. s
95 88 45 16 oCHY LPC AD<0> 3l 5 o4 LPC AD<2> CED) © 1645 88 %5
0 o0 45 15 0@y LPC AD<1> Lo ot LPC AD<3> G & 16 45 50 o8
o m—SPL_ALT_MCSI - ool [ | SPIROMUSE MB oD ¢ 105
7o @o—SPL_ALT_M SO 002 |g | SPI_AT CK ame
o5 o0 45 16 o ry—LPC_FRANE_L w200 g | SPI_ALT CS_ L am:s
w517 6 oo PM_CLKRUN L Pl BT Dl FT: LPC_SERI RQ G
10 45 5 oo SMC_TVB o100l Tg | LPC PWRDWN L am e v o
o o0 25 o rmy—LPCPLUS_RESET_L w2loole [ 1 svC 1D oo« o=
16 45 o SMC_TDO 21002 g | SMCTXX oo ¢ 4= 4
o rmy—SMC TRST_ L -2 2a | o | SMC RESET L o 15 a0 o
- 0 O - 1 (o51)]
s y—SMC_MDL 2500012 g | SMC NM o -
25 15 12 5 [y SMC_TX_L - ool |g [ SMCRXL oo ¢ 42 45 4
29] 5 4 30 - LPCPLUS GPI O @m s
33 M\ 34
-
51650573

SPI

Bus Series Term nati on

SPI _ALT_M SO 4

mm

SPI _ALT MOSI 4
SPI _ALT CLK 44
SPI _ALT_CS L 64
LPCPLUS: YES LPCPLUS: YES|LPCPLUS: YE$ LPCPLUS: YES
‘R5128 |*R5127 |'R5126 |'R5125 A _ < 5mm
3 o SHh, 4 A
5% 5% 5% 5% ACE] = .9 _5ng
1/16W 1/16W 1/16W 1/16W ACE”] = 11T
MF-LF MF-LF ME-LF ME-LF
2402 2402 2402 2402
PLACE_NEAR=U1800. AV3: 5nrm  R5110 R5120
o 2o rmy—SP1_CSO_R L M}@»zgssm cso_L “\M@“
51/§ 51/ PLACE_NEAR=R5125. 2: 5mm
PLACE_NEAR=U1800. BA2: 5nrm R5111 MZE)%'W R5121 465'\9’
v > SPL_COLK R 1 2 o SPI_CLK 1,\8\/2 SPI_MB _CLK g =
51/g 51/g PLACE_NEAR=R5126. 2: 5mm
PLACE_NEAR=UL800. AY1: 5rm R51 1 2 MEE)%'W R5122 MEE)%'W
o gm>__SPL_MOSI_R 1753 2 ws SPI_MOSI 1 2 : SPI_MB MO g
%/é’l/g\év %/é’l/\év PLACE_NEAR=R5127. 2: 5mm
o5 R511523 hob
55 15 (OOT} SPI _M SO 1 Y ZPLACE Sk SPI_MB M SO am s
X A | = .2:5mMm
Mia%w

SYNC MASTER=K91 YUN

SYNC DATE=09/ 23/ 2010

LPC+SPI

Debug Connect or
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PCH SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "Battery A" SMBus Connecti ons
46 41 40 39 36 38°32"" 3" 3% 93 88 93 9 PP3V3 SO 46 41 40 39 36 aé“%z’“% 3% 93 88 93 9 PP3V3 SO 104 73 64 63 53 47 46 45 44 42 25 7 6 PP3V42 G3H
R R AR A LR L RN S o3 a0 780306 61 5 s 55 s s ad G
i | 1
PCH R5200 R5201 SO-DI MM " A" sve R54257?< [357%51 GPU Tenp (Ext) Ve R5280 ';50231 Battery Charger
) .
U1800 wgz&% ’Jirls\év (Wite: UxJAOQOF?ead' oxAL) w4900 :4/:1&‘2/ :4/:1&‘2/ EMCL414: US550 w4900 u 12{732 iow 1 SL6258 - U7000
( MASTER) 05, , 462 : : ( MASTER) 465, , 462 (Wite: 0x98 Read: 0x99) ( MASTER) Vass 5 02" (Wite: 0x12 Read: 0x13)
524341, SMBUS PCH OLK — _SMBUS PCH OLK §2,41,48 45 45 31 s SMBUS SMC 0 SO SCL —  SMBUS SMC 0 SO sCL — SMBUS SMC 0 SO sCL g9 65 15 45 ¢ SMBUS SMC BSA SCL — SMBUS SMC BSA SCL — SMBUS SMC BSA sl o a5 a8
%31 ° e oeeTRE = Y RN =t s = §5%%e [s1 & =t s = 88438
$2 48 11 . SMBUS PCH DATA — _SMBUS PCH DATA §,41,48 45 45 31 s SMBUS SMC 0 SO SDA —  SMBUS SMC 0 SO SDA — _SMBUS SMC 0 SO SDA g9 65 15 45 ¢ SMBUS SMC BSA SDA — _SMBUS SMC BSA SDA — _SMBUS SMC BSA SDA o a5 a8
%34 ° Ve poee = 8% RN = e = G5k o1 § & =t st = 88438
J L J L J L
VRef DACs SO DI W " B" GPU Tenp (Int) Battery
33100
12900 . ! Wi stler: UB00O 16955
(Wite: 0x98 Read: 0x99) (Wite: 0x24 Beadl xAZ) (Wite: 0x82 Read: 0x83) Par ter vy (See Tabl e)
20|20 35 98 ¢ SMBUS PCH CLK — —_ SMBUS PCH QLK g2,80,80 u SMBUS SMC 0 SO SCL 80,90 Battery Manager - (Wite: Ox16 Read: Ox17) SMBUS SMC BSA SCL o a5 a8
6248 41 32 30 — — e 3 —i 45748 51 Battery LED Driver - (Wite: Ox36 Read: 0x37) 6364 98
95 a9 |
28[2¢ 23 1s ¢ SMBUS PCH DATA = — SMBUS PCH DATA gz,ééziz = SMBUS SMC 0 SO _SDA 52322 . Battery Tenp - (Wite: 0x92 Read: 0x93) SMBUS SMC BSA SDA FRERTH
J L L L
Margi n Control SATA Redri ver X19 Tenp
w2901 ws10 J3401 SMC " Managenent" SMBus Connecti ons
(Wite: O0x30 Read: 0x31) (Wite: OxB6 Read: 0xB7) (Wite: 0x90 Read: 0x91)
The bus fornerly known as "Battery B"
2825 3 18 5 SMBUS PCH CLK — — SMBUS PCH QLK Eagiag — SMBUS SMC 0 SO SCL 80,98 7271 56 46 29 25 34 7322 2019 47 1 o PP3V3 S5
= = S = G5k o1 181 3322208168753
2826 93 18 s SMBUS PCH DATA — — SMBUS PCH DATA g2,41,48 — SMBUS SMC 0 SO SDA 0,98
Bl % = = Sy, = $s%%e [s1
) 1 L R5290* 'R5291
SMC . 7K% 47K Sensor ADC A
59
u4900 1/ 16W J/ 16w uD100
XDP Connectors ExpressCard Sl ot . .
p ( MASTER) Yass,[ ], et (Wite: 0x10 Read: Ox11)
32600 & J2650 33500 NGME 104 103 98 43 NGMT NGMT 104
( MASTER) (Address via ARP) o on e g5, SVBUS, SM2 S =E MBS S = SMBUS SM2 == B0 [
] 104 103 95 43 _ 100
% % 18  SMBUS PCH QLK = — SMBUS PCH QLK RN SMC " A" SMBus Connecti ons 103 98 45 45, SMBUS SNC MGMISDA :asm%l\éaagssgggcg MGMI'_SDA — SMBUS SMC MGMI SDA 18700 fon
&
é; §§ gg gESNBUS PCH DATA = — _SWBUS PCH DATA gg’%zzég NOTE: SMC RMT bus remmins powered and may be active in S3 state | L
= | ) & 8 % 55 54 50 49 32 91 20 20 25 24 19,07 5 PP3V3 S3
Sensor ADC B
M uD210
1 1
LED BACKLI GHT key SMC R5271?< 5?271 Tr ackpad (Wite: 0x32 Read: 0x33)
w701 (Wite: UfozaoF[:ead' o) w4900 8% aow 35800 — SMBUS SMC MGMT saL 18440 oo
(WRI TE: 0x58 READ: 0x59) : . ( MASTER) 202 2 5402 (Wite: 0x90 Read: 0x91) SMBUS SMC NGMT SDA 104
52 9518 ¢ SMBUS PCH OLK — — SMBUS PCH CLK 18124° o 8 = 165°° *°
BENG = = 5'% 45 45 31 s SMBUS SMC A S3 SCL — SMBUS SMC A S3 sCL — _SMBUS SMC A S3 sCL 59
o o2 18 & 8 o 82 & =t o — 55%%a [sa L
8 52 48 . SMBUS PCH DATA — —__SMBUS PCH DATA g2,a,8 i
BABY = = Y 40 45 31 o SMBUS SMC A S3 SDA — SMBUS SMC A S3_SDA — A DA 8939
. 98 55 54 —— NAKE_BASE=TRUE — 45”48 |54
| | | | L
SDRVI 2C: SB -
SDRVI 2. SB 'R5236 . An 33401 T29 SMBus Connecti ons
R52371 0, DP SDRV " A ALS
3
1 i : B
& e 9310 (rter a2 fead 002 o e e B B B I PRV S0
o 2 Can .
1 Wite: 0x94 : Ox .
Mzz‘hg’ ( 94 Read: 0x95) Lid Angle detect, SMVS
2 oshs | 2C DPSDR\IIA SCL _ 12C DPSDRVA_SCL a8|ss (Wite: 0x32 Read: 0x33) R5230" 'R5231
“——WRRE_BASE=TRUE =
s | 2C DOSDRVA SDA - | 2C DPSDRVA SDA va|s — SMBUS SMC A S3 saL el T29 47K 47K T29 PortA MU
" WRRE_BASE=TRUE = =
I —  SMBUS SMC A S3 SDA £5,90 L3600 i/éﬁ‘é“ i/;lf‘év ) 330
— 45748 |54 ( MASTER) 402 , 5402 (Wite: 0x26 Read: 0x27)
o7 a5 a5 33 1 2C T29 SCL — 12Cc T29 saL g s
. . MAKE_BASE=TRUE _—
PCH "SM.i nk 0" Connecti ons o7 a5 40 53 1 2C T29 _SDA — 12C T29 SDA % a0 os
MAKE_BASE=TRUE —_— 97
SMVB 1 L
w018 2,199 35 88 92 99 0%, PP3V3 SO l DRI 2C: MOU
%63 ao°7§97§‘55§55? 57054 5551 5046 48 U5920 SDRvI 2C: MCU S| 2C
(Wite: 0x30 Read: 0x31) R5234* 1 :
11, v o0 0 R5235 " An
PCH R5210 R5211 L — swusswasssa gl 13%2 0 DP SDRV "A
8. 2K 8,2 55,90 b, iow 9310
L300 s ew = 5% 5o 2l 2402 (Wite: 0x94 Read: 0x95)
¢ = Nﬁsgz %ZLF : | 2C DPSDRVA_ SCL 12C IsPSDRVA SCL-
e P N RKE BASES TRUE = o
S’\':f ESS;TS“EDATA ss 4s | 2C DPSDRVA _SDA — 1 2C DPSDRVA _SDA 48 85
" : L Ll AL =
" N mseTE SMC "B" SMBus Connections —EASETROR .
J
a6 41 a0 39 36 38°32'33 33 82 88 93 9% PP3V3 SO
o4ad 0307306 61 s s 55 s s ab G0
L
PCH "SM.i nk 1" Connecti ons sve R5260'| |‘R5261 CcPU T
enp
4. 7K 4 7K
5o
so 41 40-30-30 53198 52 %2 99 95 %4, PR3V SO U4900 i Taow EMCLal4: (5570
83780 73 72 62 61 57 54 52 51 50 49 48 ( MASTER) 402, 402 (Wite: 0x98 Read: 0x99)
NO STUFF NO STUFF as 51 48 45 SMBUS SMC B SO SCL Y mﬁgﬂﬁﬁm B SO _SCL — SMBUS SMC B SO SCL 15 9851
i |
PCH R5220 R5221 o 51 45 45 SMBUS SMC B SO SDA % 5132 SMBUS SMC B SO _SDA — SMBUS SMC B SO SDA 15 a8 |51
8. 2K 8. 2K R5223 —— MAKE_BASE=TRUE — o8
U1800 i 15{2\}% ’Jirls\év ) ] L NC_NVASTER=KL7 M.B SYNC_DATE=04/ 26/ 2010
(Wite: 0x88 Read: 0x89) 202 , 5402 yiew RS i
SM. POH 1 OLK N T29 Tenp K92 SMBus Connecti ons
7 e A EMC1412: U520
SM._PCH 1_DATA 1 2 : D
o K BASESTRE (Wite: 0x90 Read: 0x91) Appl e I nc.
1 R5222
| ) — _SMBUS SMC B SO SCL 45 401 S
] ey  SMBUS SMC B SO SDA NOTI CE OF PROPRI ETARY PROPERTY:
SMLink 1 is slave port to 402 — E THE | NECRIATI ON CONTAI NED HEREI N | S THE
. L TEESPCBESSCRPAG?EES T(CZ)FTI-E Facgﬂwur NG
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Enabl es PBUS VSense
di vi der when in SO.

75 72 (TR PM SLP_S3_R L

CRI Tl CAL
Q6300

NTUD3169CZ
SOT- 963
N- CHANNEL 6

PBUSVSENS_EN L

PBUS Vol t age Sense Enable & Filter

fe
—

a9 a5 s 7 o _PPB H

90 64 63 50

L

3 PBUS SO_VSENSE

23
5 G
Vi g
4
P- CHANNEL

PBUSVSENS_EN L_DI V

PLACE_NEAR=U4

di vi der

Enabl es DC-1n VSense
when AC present.

CRI Tl CAL
Q6310

NTUD3169CZ
SOT- 963
N- CHANNEL 6

DClI NVSENS_EN L

o« 35 > SMC_BC_ACOK

PPDCI N_G3H

64 637 6

R5312*

) Ny 100K
1%

\ S 1/ 16W

. M- LF
1 4‘1022

L

3 DCI N _S5_VSENSE

900. L8: 5MV

R53041

SMC Key VPOR
SMC_ADC11

PLACE_NEAR=U4900. L8: 5MM
RTHEVENI N = 4573 Chns

SMC_PBUS VSENSE _rym 45 46

402,

DC- 1 n Vol tage Sense Enable & Filter

R5

2 oW
SV—SHOE
SRR

23
5 (g
\NmS
4
P- CHANNEL

PLACE_NEA!

PDCI NVSENS _EN L_DI V

PLACE_NEAR=U4900. L8: 5MVI
C5304

|

[

=]
Nw
%Q

GND_SMC_AVSS s 46 49 s0

SMC Key VDOR

SMC_ADCY
PLACE_NEAR=W4900. N9: 5MV
RTHEVENI N = 4573 Chns

SMC DCI N VSENSE _gyymy 45 46

R=U4900. N9: 5MV

PPV E

69 14 127 6
105

PPVCORE _SO_AXG

15 13 12 7
69

PPVCORE _GPU

82757 6

X320 R5320
1 2 CPUVSENSE IN 1% 53'3
PLACE_NEAR=R7510.2: 5 MM 1/1‘7/5«1
Vo5
PLACE_NEAR=U4900. N10: 5MV —

X330 R5330
1 2 GEXVSENSE I N 14- 23K
PLACE_NEAR=R7550. 2: 5 MM 11%

F

%E
N r—aa

PLACE_NEAR=UA900. N13°

X335 R5335
1 2 GPUVSENSE I N 14- 23K
PLACE_NEAR=R8940. 1: 5 MM lllf/suw

Vaos"
PLACE_NEAR=U4900. L10:5M =

SMC _CPU_VSENSE
PLACE NEAR=U4900. N10: 5MM
C5

SMC GFX_VSENSE
PLACE _NEAR=U4900. N12: 5MM
C533

Zwm —— 0. 22UF

CPU Vcore Voltage Sense / Filter

AXG Vcore Voltage Sense / Filter

GPU Vcore Voltage Sense / Filter

PLACE NEAR=U4900. N9: 5MM
1

402

L_{ G\ND SMC AVSS . 4 45 so

SMC Key VCOC
SMC_ADCO

a5 46

GND_SMC_AVSS s 46 49 50

SMC Key VNOR
SMC_ADCA

a5 46

GND_SMC_AVSS s 46 49 50

DDR3 1.5V S3 Current

GPU VCore Load Side Current

a6,41,40,39,30,35.32 B0z s egatony & PP3V3 SO

84783 80 73 72 62 61 57 54 52
EDP: 28A
Vi non=31xVol t age across R8940=0.

R5305
GEXI MVP6_| MON_15 37K

868V

10GPUlI SENS_P

= D

S| GNAL_ MODEL=EMPTY

1/16W
ME-LF
402
R5306
0K, GPULSENS N
50, S| GNAL_NCDEL=EVPT

CPU 1. 05V VCCl O Current

EDP: 21. 329A

Vi =Vol t age across R7640=0. 02139V

100 70 [T CPUVCCI OS0_CS P

w0 70 > CPUVOCI G50 CS N1

CPU SA Current

PLAC NEAR=U4900. N11: 5nm
R5308
GPUVCORE IC1JT14' 53K2

1/ 110/50W
w1530

Gain: 3.75x 20%,

s OPA2333

S| GNAL_ MODEL=EMPTY

Sense / Filter

BB lo*

R5327

1%

1/16W

VE-LF

402 1

Gai n: 154x pu—

ki
RILS |,

2
SI GNAL__ MODEL=EMATY*

Sense / Filter

s 5 50 40 52 313 20 20 24 3g 0 ¢ PP3V3_S3
J_aneo
EDP: 6A
Vi =Vol t age across R7140=0. 006V %I —gl CAL %é\zM S'\/C Key I C2C
R5363 OPA2333 PLACE N R—U4900 MLO: 5mm
8
0 o gy VCCSASO_CS P R ISNSRP 3, %553 SMC_ADC8
A Lsense sa tauf P3K  _sMc sa 1 SENSE is 0
iy 1 S R S
402 1/ 16W
R536 v, Mo | C5367 o s en
o oo VCCSASO CS N 5 32K vocsallsns R N ° —L g, 220 PLACE_NEAR=U4900. MLO: Smm
M GAI N 549X S 9%
1/16W 1 X8R
Yhoz" 'R5365 =
1M R5366 D AVSS 45 16 10 50
oy ™M S| GNAL_ MODEL=EMPTY
1/16wW 1 2 -
VE-LF V
2402 1/ 8w
M- LF
402

Sense / Filter

SMC Key | MDC

o SMC_GPU | SENSE

ISYNC MASTER=K92 DI NESH

Sense / Filter

SMC Key | GOC
SMC_ADC3

oD s 4

22U|§ PLACE_NEAR=U4900. N11: 5rm

GND_SMC_AVSS .5 46 49 s0

SMC Key | C1C
SMC_ADC7

PLACE_NEAR=U4900. L12: 5rm

NSE_CPUVCTI O 1 QUT X AR SMC_CPUVCCI O | SENSE g s e

CE%%'Z PLACE_NEAR=U4900. L12: 5rm

\

L_GND_SMC_AVSS s 46 45 s0

SYNC DATE=09/ 24/ 201

Vol t age &

Load Side Current

Sensi ng

EDP: 18A
Vi =Vol t age across R7350=0. 006V=0. 018V I3—IéIOCAL SNC_ADCG
PLACE_NEAR=U4900. N13: 5
R554397 3 OPA2333 — m
SMC Key V@IC w0 o7 gy SNS 1V5 53 P S A9K wISNS 1V5 S3 RP s 35?377
% | SENSE P1vsss 1our 1k 23%  _smc pivss3 | SENSE s 4o
SMe_ADC2 iy ‘ A
SMC_GPU_VSENSE P R5374 2 oW
PLACE _NEAR=U4900. L10: 5MV 402 1 C537
1 C5335 w0 o/ L SNS 1V5 S3 N s ik A2 LSNS IV5_S3 R N —— (2)0%22UF PLACE_NEAR=U4900. NL3: Smm
— gd%ZZUF /78w 2 %%V
e\ 1 - 202
g c 'R5375 SHAALMEDEEEPTY] s Avss s
GND_SMC_AVSS s 10 10 50 g
ey
2402

d} Appl e I nc.
®

i
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7

6

4

70 69 60 67 65 7 qo—PPVI N_S5_HS COVPUTI NG | SNS

Power Drop across R5400 at EDP becomes 1, 21W 100
0. 003

o 50 49 39 35,5 7,0 (> PPBUS_GBH

Rsense value and I NA gain need to be scrubbed!!

COVPUTI NG Hi gh Side Current

146 11 40 g0 g6 35 38228°%6%35°3:°%,%% &¢_PP3V3_ SO

Sense / Filter

03168°78%73%3%61%57 54755 51 "s6 -4 48

EDP Current:20. 1A

R5400

0612
100 VO£

‘I SNS HS COMPUTING N 5

iw
1%

ORI TI CAL"

I SNS HS_COMPUTI NG P4
]

. C5401 SMC Key | COR
L (%Jg.,vﬁ,lUF SMC_ADC13
s 2 G5
V+
us400 PLA%%%MQOO N8: 5MV
o (NZIS e Hs cowputiNG 1 ouT 1V§/i'<z_wccpu HI | SENSE -
CRI TI CAL 11/g PLACE_NEAR=W4900. N8: 5MV
N+ REF 1pgY ,C54
402 | 200 2UF
| a —f
Gai n: 50X « 2 432
, GND_SMC_AVSS s 4 40 50

GRAPHI CS Hi gh Side Current

45,4140 20 30 35 387283635 371207 £ PP3V3_S0

Sense / Filter

EDP Current:4.9A

39 358 7 6
o

o7 52 7 (0T} PPVI N _S5_HS_GPU_| SNS

o PPBUS_GBH

63 63 50 4

OTHER Hi gh Si de Current

45,41,90. 30 36 35 3372886735730 73277 81 PP3V3_S0

Sense / Filter

49 39 35 8 7 6

90 64 63 50

EDP Current: 4. 6A

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

, C5431
EDP Current:12. 546A 0. 1UF
—_— 28%
— 10V
+ @m—PPVIN_S5_HS OTHER | SNS ‘*’W 2 S5
R5430,, U5430
el NS HS_OTHER N | = INA213 ¢ HS OTHER | OUT 1
0 CRI TI CAL
0.005 < | SNS HS OTHER P4 rer| L
CRI TI CAL
GND
o FPPBUS_GeH Gai n: 50x ©

L C5411
s gg.%;UF SMC Ke I QOR
o > SME_Al
PLA =U4900. K9: 5MM
R5410) , Uod10 ReX{S
0612 2 ]| SNS_HS_GPU N 5lin  SCO - our L6 HS GPU | OUT 14,&/@3;/"2_ H _| SENSE
19 CRI Tl CAL 18w PLACE_NEAR=U4900. K9: 5MV
0. 003 100l SNS HS GPU P 4| reF| 1 ho5™ LR
ORI TI cAL £ goo
GND > xsg
Gai n: 200x
\ GND_SMC_AVSS .5 46 1 50

SMC Key | QOR
SMC_ADC15

PLACE_NEAR=U4900. L7: 5MVI
R543K§

a5 a6

5MV

PLACE _NEAR=U4900. L7:

gmé%ZUF

2 85

1

GND_SMC_AVSS

PLACE'FSEQR_H_“QOO- K10: 5MV

N_I

SMC Ke
SMC_Al

ENSE

GND_SMC_AVSS s 46 49 s0

| DOR
10

a5 46

PLACEJEI_EAR=U4900. K10: 5MV

o5 50 49 10 52 31 30 29 25 2 35,0 5, PP3V3_S3
BMON: ENG BMON: ENG
RN [1c5420 ° "Coa21t N e SMC Key | BOR
-0, 1u . 1yF —— :
v+ 17 8% %o SMC_ADC12 .
P Gurrent- 6. 6n U5420 2 g&fm BiE 5421 SL6259" Gai n:
_ RAsTa o NC7SB3157P6XG
Charger/Load side o CHGR CSQRP  sin = Scro out [6 BVON_| NA_OUT il SC70 smle SMC_BVON._ MUX_SEL ey o5 40
BMON: ENG
100 6 oy CHGR CSO R N 4w (100V/ VJEF 2| oo wals
Battery side aND
Sense R is R7050, 5nChm ~ 3 4 BMON AMUX OUT. 145. 3K
NOTE: Monitoring current from Y
battery to PBUS (battery discharge) VER 1 BMON: ENG M:-lg\lév
Gai n: 100x Br\%ffao R5423 *
100K
%
o > CHGR_BMVON 7 ;E\év
- . PLAGE NEAR—U5421;‘§'%EJ\/M 2
rom charger For engineering, stuff BMON_ENG 7
For engi neering, Bnobn=6. 6A*100*R7050=3. 3V For production, stuff BVMON PRCD
£ For Production, Bnobn=36*18. 33A* R7050=3. 3V
DC-IN (AMON) Current Sense Filter

musgsaECPUIM/P ISNS1 P 1"A

a6

a5 a6

100 69 ECF’UI MVP_| SNS1G P 1

100 69 [T CPU WP _ | SNS1G N1
MJUX & Filter

36x

S| GNAL_ MODEL=EMPTY

| MVPI SNS_ENG
PLACE_NEAR=R7510. 3: 5NMR54356

N

Qy
S

CPU VCore Load Side Current Sense / Filter

0.
1/ 78W
| WPl SNS_ENG
402 100 91 89 88 85 _84 83 80 73_72_62 61 PP3V3 SO -
| MVPI SNIS & NG 150 45745 45741 g PLACE_NEAR=U5450. 5: 3MV
PLACE_NEAR=R7520. 3: 5MVl %5%357 S GNAL. F’(]DEL:SENPEI'Y 10 J_1C5450
o oo > COUL M L2 155 28 b %&é\ﬂup SMC Key | COC
O | MVPI SNS_ENG I jo=s SMC ADCL
| MVPI SNS_ENG 402 | MVPI SNS_ENG CRI TI CAL 1 —
PLACE_NEAR=R7530. 3: 5MM R5458 R5452 us5450 - | MWPI SNS_ENG
- Saﬁ cPu P 1sns P 1% 23K ol cruime 1sns P 13,\&%3 1@CPUMP ISUMRP 1, g%\_sSSBDCK& R5451PLACE NEAR=U4900. ML1: 5MV
L_MODEL=EMPTY( 588, CPUI WP_| SUM | QUT 4 23K SMC_CPU_| SENSE oo 45 46
2 | MVPI SNS_ENG 1%
— 116w PLACE_NEAR=U4900. ML1: 5MM
PLACE_NEAR=R7510. 4: 5NMR5470 N%&F 1C5451
. E& CPULMWP I SNSL N 100 15 29! cpui [ 2005%2”:
GNAL_ MODEL= ENPTYO 59 _ 2
1 ng 46%\'9/ | M/PI SNS_ENG™ I MVPI SNS_ENG | ;3%
| MVIPI SNS_ENG R5455 L_GND_SMC AVSS s 46 49 s0
PLACE_NEAR=R7520. 4: 5NMR5471 IR5454 1 132K,
23IS 732K .
o CPU MVP_1 SNS2 N S % GNAL  MODE Gai n: 139. 96x
| GNAL _MODEL=ENMPTYg. 5%, z%gﬁ\y N{Elgw ° - e .\S/ﬁa' Vi 28 383V/ %/ 94. 311A
X . a
PLACE_NEAR=R7530. 4: SNMRg 72
5. 23K =

I WP_| N
o (TR CPUI SNS3

S| GNAL_ MODEL = ENF’TYO 2%

Sense Ris R7
Sense R is O.

EDP: 94A

TDP :45A
(Effective Sense Ris 0.25nm0hm due to sunmi ng of the 3 cores)

0, R7520 & R7530
5mohm

S| GNAL_ MODEL=EMPTY

GFX/| G VCore Load Side Current

45,4190, 30,36 35 33728786735 730752 %7 & PP3V3_S0

83780 73 72 62 61 57 54 52 51

| MWPI SNS_ENG
PLACE_NEAR=R7550. 3: 5NMR5466

Sense / Filter

| MVPI SNS_ENG

| MVPI SNS_ENG
R5462

MODEL= ENPTYN£1§\£V
0%

4

Sl GNAL _

| WPl SNS_ENG
PLACE_NEAR=R7550. 4: 5NMR5467

,vy\/z CPU MWP_1 SNS1G R P12 A9%  cpulmvp

%O%F

| MVPI SNS_ENG

R5463

S| GNAL_ MODEL = EI\PTY/\/SY\E/V

ook

2 CPUL WP 1 SNS1G R N1% 29K cpuimvp | suvs B N
%. 1%

g

Sense R is R7550, 0 575m:]1m

EDP: 33A

PLA%%%:MQOO. M: 5MM

SMC_BVON_ | SENSE gy 45 46
? 022UF
— 10% “PLACE_NEAR=U4900. MB: 5MM
2 %EQM' X5R
GND_SMC_AVSS s 16 4 50
RC val ues chosen per

K17

Radar

TDP:

7337775

PLACE NEAR=U5460. 5: 3MM
60

SUMERP 1], OPAS: R5461
VA epU Mrp, | SUMG | out 14 53K
3 Vs M:l_l/w
q 02" —200 2UF
1 | MVPI SNS_ENG |2 %85}/
| MVPI SNS_ENG
R5465 _
1,7\/3\%2 Gai n: 133. 33x
Ay, S| GVAL_MODEL=EVPTY Sca e 10A /
| MVP| SNS_ENG 05" Max VOut: 3.
IR5464
732K

%16'\4\/

S| GNAL_ MODEL=EMPTY

SYNC MASTER=K92 DI NESH

H gh Side and CPU AXG Current Sensing

SMC Key | NOC
SMC_ADC5

PLACE NEAR=U4900. ML3: 5MM

SMC_GEX_| SENSE "
PLACE NEAR=U4900. ML3: 5MM
46

GND_SMC_AVSS s 46 49 50

Vv
3V at 3. 3A

a6

SYNC DATE=10/29/ 201
——

d} Appl e I nc.
®

e |
D

e
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7 6 5 4 3 2 1

Heat Fi n

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

THEH V\FCRI\IA | ON_CONTAI NED HERELN IS IHE
| ETARY PROPERTY OF APPL OC)\/PUT I NC.
THE F‘CEESSCR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART

IV ALL RI GHTS RESERVED

oo 0 v, A 1 PP3VE_SO LAAA 2 PP3V3 SO CPUTHIVENS R
ke B s 25 [ cs550
PLACE_NEAR=U5550. 2: 5nm o R55511! IR5552
100 79T GPU_TDI ODE_P__PLACE_NEAR=U5550. 3: 5mm —‘|? g\ﬂ 105 %OOK
1 3 3
Detect GPU Di e Tenperature Sl GNAL_N[]DEL=%NPTY 1 %’%EW yé-lf‘év
B U5550 - 2 2
0 0022P8|; - EMCLl414- A
p MSOP
c%g\g/l 2 2| pp1 THERM: / A 7 GPUTHVBNS THM L
Detect Right Fin Stack Tenperature 3 «|.8
CRI TI CAL CRI TI CAL 100 79CE, GPU TDI ODE N o T GPUTHVENS ALERT L
@50 1 100GPUTHVENS D P 4 | DP2/ B3 SvoatAl O SMBUS SMC 0_SO_SDA 6 31 45 40 90 90
BCB4 SOT732- 3 3 SI GNAL_ MODEL=EMPTY 5 | pn2/ DP3 sveLk |10 SMBUS SMC 0_SO_SCL 6 31 45 48 80 98
----------------- 1 GND
"Pl acenent not e: ' (35503 2 0. oog’zuF—— 6
'Pl ace Q6501 on bottom side BC84 SEMQ(E' v
closetothe right fin stack. 2 R P-l ..... CheterT - ,
"""""""" acenen not e:
y o GPUTHVERS D N 1 ' Place U5550 on bottom side under GPU'
Detect Left Heat Pipe Tenperature PLACE_NEAR=US550. 4: Snm - f T T s s s s s s s s
_______________________________ PLACE_NEAR=U5550. 5: 5rmm
: Pl acenent note .
Pl ace @503 on top side under |eft heat pipe near GPU Wite Address: 0x98
STt T T Tttt ssm s s s s s e Read Address: 0x99
R54577O
1041, 30,30, 92400 0:00,%5 84 _PP3V3_ SO 1W\/2_MEF|E%\E/§F8330 CPUTHVENS R
Mfﬁé’ ValTAGESS! :«;\léjr FEB: 2%
402 1 'R5572
DD %o(/)K
U5570 "15}4\/
i _ -~ L
At a- IFE o 8 R Not e: EMC1414 can perform Beta
oo CPU_THERMD P = ] ' 2| pp1 THERM / ADDR P 3
Le:img STGNAL_VMODEL=ERPTY Conpensation for External Diode 1 only
i 5 i 3 ALERT* |5, 8 CPUTHIVENS ALERT_L
Detect CPU Die Tenperature 0. 0022uF T
%g"vﬂw;l— 4 Dpzx% CAparal SMBUS SMC B SO_SDA 15 1 51 09
CERM
402 _ 5 |onespr3 svoLk |10 SMBUS SMC B SO_SCL 45 a8 51 0
100 o™ CPU _THERMD N D 51 98
6
Det ect LVDS Connector Proximty Tenperature .PI. cerent noter ~ T
CRI TI CAL CRI TI CAL acenen not e: '
?502 o CPUTHIVERS D2_P PI ace U5570 under CPU ,
BCB4BBMXXH 2 3 SIGNAL NUDEC%%NF’TY . e
___________________ 504 1 0. 0022 ——
'Pllacenent not e: . BCB4GBMXXH cé
' Pl ace Q6502 on bottom side ) 2 402 .
'close to the LVDS Connect or . 100 CPUTHVENS D2 N Wite Address: 0x98
------------------ Read Address: 0x99
Detect PCH Proximity Tenperature BEAGE-NEAREUREZQ: 4: amm
‘Pl acement note: = .
PI ace (504 under PCH .
a5,41,40,39 36 35 33728726 3573571,% §°_PP3V3 SO
B R e MR L L R
PEAGE-S DE-Bor T i %:515&0
cL 200
. - 2 107,
129 D e Us520
nEis | =
100 51 33ggry— 120 THERMD P — 100 51 3 T29 THERMD P 9 51 10 45y SVBUS SMC B SO SDA A1 g rol2 SMC Key THSP
WAKEBASETTIROE NOSTUFF SVBUS SMC B SO SO CRI TI CAL
o6 51 40 5@y SMBUS SMC B SO SCL BI ooy ALERT| B2 TP_T29_SENSOR_ALERT
'R5520
PLACE_S| DE=BOTTOM %&K DS
1/ 16W A2
s
PLACE_NEAR=US600. B1: 2mm 2402 SYNC VASTER=K92 DI NESH SYNC DATE=09/ 24/ 201
100729 THERMD N
[ os20 L Placement noier T T TN Thermal Sensors |
L M PI ace U5520 close to T29 router on BOTTOM side | | I b
Use GND pin Bl on U3600 for N |eg SIVB Bus B App € nc.
Wite Address: 0x90 S
Read Address: 0x91 NOTI CE OF PROPRI ETARY PROPERTY: T —
e —
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Left

Fan

87 73 70 69 68 65 54 52 47 41 22 8.7 sDPP5V S0

fox
102 100 91 89 88 85 84
46_41_40_39 3638 32 28 26 28 23 12 7 ¢ PP3V3 SO

83780 73 72 62 61 57 54 52 51 50 49 48

a5 @_SNC FAN O TACH

R5651"

45 [T)—SMC FAN 0 CTL

CRI Tl CAL
78171 3004

1 _

=5 R

R5655 402, 1

47K O
2o FAN LT TACH £
L ow 3o
VE- LF o

402

> Q6660
2N7002DW X- G
Sor- 363

;3 3 6

FAN LT PW

518S0521

87 73 70 69 68 65 54 52 47 41 22 § 7 sDPP5V S0

Ri ght Fan

fox
102 100 91 89 88 85 84
46_41 40 35°36.39 32 28 26 38 23 12 7 o PP3V3 SO

63780 73 72 62 61 57 54 52 51 50 49 48

R5665
47K

2__s FAN RT TACH

CRITI CAL
J5660
78171- 0004
M RT- SM

SO

as @_SNC FAN 1 TACH

R5661"

100K

5%
1/ 16W
M- LF

402

45 [TRy—SMC FAN 1 CTL

5%
1/ 16W
ME- LF
402

z 5660
/_v 2N7002DW X- G
Sor 363
Tos s FAN RT_PWM

NMNE
[eNeNeNe)

GO

518S0521

I SYNC

MASTER=K17 M.B

SYNC _DATE=04/26/201d

TTILE

Fan Connectors

(f} Appl e I nc.
®

BT RE OV

NOTI CE OF PROPRI ETARY PROPERTY:

THE_| NEFORMATI ON_CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF APPLE COVPUTER, | NC.
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PSOC USB CONTROLLER

USB | NTERFACES TO M.B
SPI HOST TO 722
TRACKPAD PI CK BUTTONS
KEYBOARD SCANNER

|
|
|
|
|
|
|
R5704 _ YPASS=U5701. 49: 50: 11 mm
| vesisou e PP3V3 S4 2 0 bpava s4 PSOC BYPASS%M_48Y§6§§-$n701-4.3- B6%8
| 5% R N
| VAt VOLTAGESS. sV 1C5704 |1 C5705 (1 C5706
402 —— 100PF = —-0. 1UF 4. 7UF
| R5703 T8, T W T
| %%OK 02 402 &85
! e B J_
| 2402
! 10 45 qm}—SMC_PVE_S4 WAKE L = W5 _KBD23 .|
| ws _PILCKB L W5_KBD22 s
| »» _BUTTON DI SABLE W5_KBD21 s,
| s _Z2_HOST | NTN W5_KBD20 45,
| »» WS LEFT_SHI FT_KEY W5 KBD19 4
| »» WS _LEFT_OPTI ON KEY W5 KBD18 s
| ol ol<|eolalal o] ool ~lo|w|<|e
(1] ToR NTol IToR Yol BToR INVOR NS IS B O IS B B
! mr\\—cmmr\waovmoov
! Nlmlololololg>o|o|o|o|N|N|
| s _W5_CONTROL_KEY 1p2_30000400 ooacooa p2_2/42 W KBDI7 o 53
| sas Z2_KEY ACT L ApP2_1 CRI Tl CAL P2_0[41 W5 KBDL6N -
| NCx—3P4_7 oM T P4_6|40 KBD1 53
| » m—IPAD_VBUS EN 4pPa_ 5 Us5701 P4_4le WS KBDIA o
| s o _£2_DEBUG3 4P4_3 cYsCc24794 P4_2[38 WS KBDI3 .
sas Z2_RESET P4 1 M.F P4 0|37 __W5_KBD12 o s
! s _PSOC M SO 1p3 7 (SYM VER?) p3 6[% WS KBDI1 .,
! PSOC F CS L 4p3° 5 P3 435 WS KBD10
sas o
| s 6 _PSOC _MOSI 9 p3:3 33752983 p3:2 34 W5 _KBD9 6 53
| s s _PSOC_SCLK 19p3”1 P3_0[33 W5 KBD8 o s
I oo _Z2_M SO 1p5_7 P5_6]32 KBD?7 o5
| sas Z2_CS_L 14p5_ 5 P5_4[31 W5 KBD1 s s
| s s _Z2_NOSI 13p5_3 P5_2[30 W5 KBD2 o u
! = 22_SAK P51 i o o ~oowaso P5_012 KB o 53
11110 10 THRWVL
|
. FErrdsalEEaare " BH
BTN RTINS o o @
| HENEEEERNNEEREE il
| TP_PSOC SCL W5_KBD4 6 53
| TP_PSOC SDA WS_KBD5 oo
| s _NC PSOC P1_3 = W5 _KBD6 6 53
| TP_I SSP_SCLK P1_1 TP_| SSP_SDATA_P1_0
| | SSP SCLK/12C SCL | SSP SDATA/ | 2C SDA
| R527401 Z2 OLKIN
| 2 _USB TPAD P 1 2 10USB TPAD R P TP P7 7
| 116w o (PP3V3_S4 PSO0)
! Mios" ===
! R5702 1C5702 |1 C5703 [+ C5701
| 4 —L_100PF~ —L-0.1UF 4. 7TUF
sz _USB TPAD N 17An 2 10USB TPAD R N - &, T 9% 20%,
! 50 2 CERM 2 X7R- CERM 2 X5R
| 1/ 16W 402 402 603
Vios"
! BYPASS=US701. 22.19:5 m) e
[ = BGPASSSLBT 1. 2ByPRSE-(BY01. 22: 19: 11 mm
|

53

a0 45 a0 ry—SMC LID |

TPAD Buttons Di sabl e

CRI TI CAL
G701
SsveNSEEATE

4

3o

=

BUTTON DI SABLE

)

27"

S

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

THE TPAD BUTTONS W LL BE DI SABLE

VWHEN THE LID IS

CLCSED

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

SMC Manual

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

KBD_ONOFF_L

46 45 6 SMC _ONOFF_L 1 2
5%
1/16W
C5710 1 ME-LF
0. 1UF 40
20%
io0v 2
CERM
402
PLACENENT_NOTE-NEAR 35713

Reset & | sol ati on

keys conbi ned with power

7364 63 53 48 47 46 45 44 42 25 7 § PP3V42_ G3H

53 6

button cause SMC RESET# assertion.
to isolate when PSOC i s not powered.

12 5453 46 75 _PP3V3_S4 CRI Tl CAL « 1 C5750
55 0. 1UF
-_ 18%
U5750 2 Yo oo
SLGAAAPOO6
WS LEFT SHI FT_KBD 2l TOFN
I A2 our Al 4 WS LEFT SHIFT_KEY .,
7|l N A3 B2
TP
o WS LEFT_OPTI ON_KBD olinp | B | WE LEFT OPTION KEY =
(TPD)
p R
n [=2]
4 Pul | -up in US010.
SMC_TPAD RST L gy e
CRI Tl CAL « 1 C5755
I o LN 2/ T
U5755 2 ko SSMBNLSIERRE |1
SLGAAAPOO6 —
2lin TDFN *
e 5(G” sz
I A2 our Al 4 SMC_TPAD_RST
© s W5 CONTROL_KBD 7lin as B2 N
Lr\ our 8 8 W5 _CONTROL_KEY -
ciner | J
an B
n [<2]

LEFT_SHI FT_KBD
LEFT_OPTI ON_KBD
CONTROL_KBD

plvlolslololylolo

Ic [PINNAME| COURRENT | RSNS | V._SNS | POWER
TPi0z G [TomA |2 55 KGW[0 0285 V| 0 Z5E 6 W Keyboar d Connect or
80UA 0.204 V| 16.32E-6 W|
3V3 LDO VDD 60MA (MAX) | 10 OHM | 0.6 v 36E-3 W
VOUT |[60MA (MAX) [0.2 OHM |0.012 V| 0.72E-3 W 12 5453 675 _PP3V3_S4 NCx2
PSCC VDD 8MA (TYP) 1.5 OHM |0.012 V 96E-6 W 9 00 63 53 a0 a7 46 45 41 42 2 7 3, PPOVA2 GOH ]
14MA ( MAX) 0.021 V 294E-6 W zg—g
18V BOOSTER VIN AMA (MAX) [4.7 OHM | 0.0188 V| 75.2E-6 W, s 5 _KBDL 24
536 _W5_KBD2 21 5
536 _W5_KBD3 29 o
555 _WB_KBD4 25 o
s S_KBD5 24 0
536 _W5_KBD6 24 3
536 _W5_KBD7 EZ
s s \\5_KBD8 21 0
536 _W5_KBD9 29 J
536 _W5_KBD10 19 3
R5714 535 _WB_KBD11 1§ o
ws KBD15 ¢ 1,379, e VB KBON2 5
” Y o WG _KBDI13 195
18w sss _W5_KBD14 EEDS
Vo5~ < Ws_KBD15_CAP 2
< W5_KBD16_NUM FE I
R5715 o _WB_KBD17 IE DY
10K 555 _WB_KBD18 11
«» _WB_KBDI6N 14 N e Kool mg
178w s s _WS_KBD20 o
Mios" 56 WS_KBD21 o
wo WB_KBD22 o
RS/10 ... ws KBD23 o
WS O
v 5
WS O
WS O

= NC 31 C
F- RT- SM

FF14- 30A- R11B- B- 3H

J5713
CRI Tl CAL

518S0637
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R5805
0

BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

| PD

FI ex Connect or

CRI Tl CAL e
L5801 > PP18V5 S4 o5
3. 3UR- 870MA ) R5806 NTESR WBTFES:
PP5V_S4 P18V5S5 1 P18V5S4 SW 2 pPP18V5_S4 R 1,9, 5 | VolTacESms sV J5800
VAl TAGESsY VLFEOLOAT- St HE SWTCH NODESTRUE BO520WBXG ValTAGERTS. 5V %/{flnféj\év 7253 46 76 _PP3V3_S4 55560- 0228 PP18V5_S4 s 50
PPSYV S5 P18VSSS VI N R5812 fr05
MOE‘;AEEQWB N @818 o lim wo Z2_CS L gg Z2 KEY ACT L .
53371—— 16w s _Z2_DEBUGB o0 Z2_RESET o5
ViN I R 5819 58 s 5 _Z2_NOSI P PSOCF CS L s
1 1 w36 Z2_M SO Pl CKB_L
1l UB805 rels P18V5S4_FB IE - 1000 - . 22 SOLK b PSOC MSO ...
N 2 S 3y .+ _Z2_BOOST EN PSOC_MOSI .
NOEARO o R 22 BOSTEN - =« 'R5813 s05% iog e R5800 .. 7o HosT ININ b PSOC SOLK ..,
1 C5817 ) 19 55 50 49 40 52 91 50 20 25 24 33,07 5. _PP3V3_S3 1 2 PP3V3_S3 TPAD o0 SMBUS_SMC _A_S3_SDA; s 45 45 55 o0
1UF L L 2UF 8 R5811 Hiew foued 2 % LW DD S5 SMBUS_SMC_A_S3_SCL ¢ 41 45 45 55 56
ST T, 180 THRML g o] 100K 2402 VEW VALTAGES3. 3V " 09 B
o 255 PAD & iow Yiod" Z2_CLKIN °°
o ~| © ,405"F NO STUFF  *° —
516S0689 L
Keyboard Backlight Driver & Detection
104 57 73 70 69 68 5 52 47 41 22 8 7 5 _PPBV_SO CRI Tl CAL
ko e Keyboar d Backl i ght Connect or
s som o ne 10UH- 0. 58A- 0. 350HM CRI Tl CAL
04140, 30,553 gt e ne gt §1-PP3V3_SO0 1 > KBDLED SW 15
s KB BL 1098AS- SM b FF18- 4A- R11AD- B- 3H
R5853 5850 . 1"NeDE= F- RT- 5M
470K 11%5 L - « SMC KDBLED PRESENT L 1[o] 35815 pin 1 is grounded
T v, 2| 5| on keyboard backlight flex
4022 L CRI TI CAL 1D
ey SMC_SYS KBDLED 6|cTRL LED) . [1Ds
) . KB_BL KB_Bl
To detect Keyboard backlight, SMC will 1R5854 — L
tristate and read SMC_SYS_KBDLED: A4 LT38491 1850691
If LOW keyboard backlight present %’:’iﬁgv DFN 5
If H GH keyboard backlight not present 402
R5853 al ways stuffed, R5854 only NO STUFF CAP|
grounded when KB BL flex connected. R5852! THRML
10K GND AD
1/ 18% o ~
- LF
402,
(SMC_KBDI ED PRESENT 1)
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w0 5040 40 32 91 30 20 25 24 1g.0.7 5, PPBV3_S3 BYPASS=US920. 14: 13: 8 mm

C5926 1 C5922 3 -
12%\%_— pum— gdg%UF , VDD VDD_T O R5912091 R591205K1 NOSTUFF
58 ’ ’ Ly oS 3 fe U5920 1280 1/ 280
BYPASS=U5920. 14: 13: 8 nm R59120ﬁ1 NCX- L1 S331DLH M M R5923
LGA
8
L w28 2 heserven cs| 2 SMB 1 2C SEL | 120 2 SMBUS SMC A S3_SDAm o 51 a0 as os o0
201, 7 CRITICAL.J; SMs ADDR SELECT v
1 a5 (T} SMS | NT_L 11 || NTL SDA/ SDI / S| 6 1 2C SMC_SMS5_SDA R 201
TP_SMS_| NT2 9 |1 NT2 SCL/ SPcl 4 12C SMC SM5_SCL_R
~ G\D— A R5922
FREE R591201|< 1A QN2 SMBUS SMC A S3_SGhme ot a6 s o0 o0
33850687 S 5%
1/ 20w 1/’\%)W
PLACEMENT_NOTE=See schenmatic for orientation. a0, 201
= SMS_ADDR_SELECT=0 Addr: 0x30(W)/0x31(Rd)
Desired orientation when . SMS_ADDR_SELECT=1 Addr: 0x32(W)/0x33(Rd)
placed on board bottomside (view thru top): NOTE: SDA and SCL have internal pull-ups to VDD IO
+Y/\
+X Front of system
+Z (dn)
\

Circle indicates pin 1 |ocation when placed
in correct orientation

SYNC MASTER=K92 DI NESH SYNC DATE=06/02/ 201

Di gital Accel eroneter
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72 71 48 4 20 25 24 23 22 20 10 17 7 o PP3V3_S5

'R6101 (51001 | CRI Tl CAL
3;,3K 0. 10F —— VDD
Hiew e
5402 5 U6100
64MBI T
- oo SPI_MB CLK 6 | SCK sac Sl s SPI_MB Ml me
SST25VFT064C
- I SPI_MB_CS_L 14 CE*
SPIL_WP L WP SO| 2 SPI_MB M SO o
19 0 [T SPI ROM USE_M.B 7 J HOLD*
NOTE: |f HOLD* is asserted vsS
ROM wi Il ignore SPI cycles. ]

SYNC MASTER=K92 BEN SYNC DATE=05/27/201
T —
SPI ROM
T TN : |
d} Appl e I nc.
®
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5

7141 32 25 22 20 16 7 PPLVS_SO

R R S8

PP5V_S0_AUDI 0@5 s

DI G TAL M C DATA LINE g AUD DM

C_Sl
P AVP CNTR » @ AUD_GPI O 1
MAC SPKR AMP ONTRL . « @ AUD_GPI 0 2

W N SPKR AMP CNTRL

95 16

PP3VS_S0 am § b R e e
2001 1 C6201 PP4V5_AUDI O ANALOG (st s
ST 98-%47UF CRI TI CAL
el 2 2 i8¢ C6203 1 .|rC6204 C6205:1 16206 C6207 1 16208
285 285 0.47UF = *-TOUF 0.47UF —— —— :;[LL/IF 0. 47?5 _ L :%LO/UF
P — Y] b T 1 3 —_— 19
= o222 L S e T ng 3
D AU O LA 20T~ CASE-B2-SM s GND_AUDI O HPAMP
9 57 POLY- TANT
o oy PPAVE_AUDI O ANALGG N ) CASE-B2- S of & 9 & 2l BHAC5o*¥6 7P RFIRI VR
o C6209 6210 = D AUDI 2
1 2. 2UF 2. 2UF D VA REFVA_HP VA GN UDI O CODEC &; < 6 206
5662790 o2 = —F 0%, VBI AS_DAC 29 |vei As_pac [3)5%}/\6
" CERM CERM
b o EB cgeape 1] wleeno SINOLmar fu oo wisacumen AR e P L o s
2402 CS4206_FN a1 |we rr- U200 LLLAE LNECK o s 50
Q2:065 HPREF|_39 M N LI NF W DTH=0 20MV M N_NECK_\W DTH=0_ 15MV AUD | NT_HP_REF Pon]
DAL 2 |GPICO/ DM C_SDAL LI NEQUT_L1+| 35 TP_AUD L2
12 |cpl m//ggucr_s%zz LI NEOUT_L1-| 34 TP_AUD LO2
14 Pl o2 LI NEOUT_R1+| 36 AUD L2 R P 60
15 |ePi a8 LI NEQUT_R1-| 37 AUD LO2_R N %;§°,DOLFE SPKR AMP (FC/ LFE)
1
25 O T 13 |SENSE_A LI NEQUT_L2+| 31 ﬁgg t% ||: E oo 50 100
Cs4 LI NEQUT_L2-| 30 o
BATSAXV2TI CS4206_FLYC | o bion Ll NeQUT_Fes| 32 AUD LOB_R_P o e MER SPKR AMPS (L2/ R2)
« @ AUD_GPI O 3 062111 1 CB212 s Jrive LI NeouT_Fe- |22 AD LB RN oD
2 2%‘"; ; 42 |FLYN
2 M o8l Al 16 AUD_CODEC M CBI ASp o XV\BS’\%OJSI GNAL_ MODEL=EMPTY
402-LF
3 vi_Hp AUD HP_PORT L 1 2 AUD HP_ PORT L_P,,
v (. AUD_SENSE_A (54206 _FLYN voo_28 CS4206_VCOM 68
E M N_LI'NE "W DTH=0. 20MV '\C X\MZOZ
1 e M NZNECK_W DTH=0. 15MM GND AUDI O HPAVP 2
- = — 1532 AUD HP_PORT L N,
LI NEIN_L+_21 AUD LI _L s
o HDA BIT_CLK 6 Bl TCLK LI NEI NG AUD LI_C %
55 15 [T HDA_ SYNC LI NEI N_R+|_23 AUD LI _R am s
[ 10 |syne
os 10 o HDA_SDI NO 1 2 s AUD SDI _R 8 |soi MO N L+| 18 AUD M C I NL o2 100
IVV\/ 5 _ISDO MCI N L-| 17 AUD M C | NL %52 100 EXTERNAL M C | NPUT
| |- M CI N_R+_19 AUD M C I NR am o2 1o
o 1oy HDA_SDOUT | man R [20 AUD_M C I NR am«w | NTERNAL M C | NPUT
os 10 [y HDA_RST L
61 AUD SPDI F I N 47 |SPDIE IN
™ - VREF+_ADQ_27 CS4206_VREF_ADC
" CS4206_SPDLE_OUT 48 JsPor e our TR WEHED 70 NC Re205
o oy AUD_SPDI F_OUT 1 3? 2 R6203" ovcsal 4 CODEC DM C_CLK 1,\?\?»2 AUD_DM C CLK gn« DIGTAL M C CLOCK LI NE
1/51/L°\év 100K 1’51%]‘,9’
Vo5 17180 THRM PAD AGND M5
MF-LE
402, ~ o
S b CRI TI CAL CRI Tl CAL
Cozf3il. .|'cp214
£ NOSTUFF %ﬁg{&—z——~ T 20%
- 10Rf3204 case KN ER5E 5N
5%
1/16W
VF-LF
2402
52 55 5» GND_AUDI O_CODEC
G\ND _AUDI O HPAMP __,, o,
VOLTAGE=0V
M N_LI'NE W DTH=0. 60MVI
M N_NECK_W DTH=0. 20MV
'VB Tl AUDL Q 4 ﬁ\{ RESSULAT(]?
FERR- 220- OHM PPLE P/ 53S 4
6%\/&!\/5 1Y YY 2 ___PP5V_AUDI Q HPAMP.,
0402 VOLTAGE=SV
M N_LI NE W DTH=0. 40MV
L6250 M N-NECK_W DTH=0. 20MV LJ6201
FERR- 220- OHM MAX8840- 4. 5V
s« PP5V_S0_AUDI O 1 2 AUD 4V5_REG | i YN aurle PPAV5_AUDI O ANALOG o 5
R6250 o2 I RERLREY B s RITCA ], 06253 MRACE W RS 2o
a6_a1_40_30 36 35°3,%33 3% 92 89 % 94 PP3V3_S0 LAAAZ AUD_REG SHDN_L 3 SHDN* 0. 01UF
RIS T TR R R N o nds MAXB840 BP P
VLR M N_NECK_W DTH=0. 15MM C6254 1
205 C6251 1 16252 o - : Y TUF
16250 18 — —— 0, 001UF G BT
— 0. 1UF 18 B 5 a8y 0 X5R 2
T, 8y 235 o5 402
X5R
402-1 XV\B
SI\%OO ISYI\C MASTER=K92 KAVI THA SYNC DATE=07/ 30, 2010
= GND_AUDI O_CODEC o7 50 02
J_ MN L%EDW DTH=0. 50MVI AUDI O-I CO:EC
L M N_NECK_W DTH=0. 20MV
= XW6251
1 2 GND AUDI O HPAWP o 5o . Appl e I nc.

M N_LINE W DTH=0. 60MM
M N-RECK-W DTH=0. 20MM
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€8DEC5 _RIN = 20K OHVB
NE'?'_ﬁEl RVb, VIN = 1. 14 VRVS

&B30o™

R6300 3. 3UF
wrm AUD LI | NL S8BT AUD LI LF )t AUD LI L o
M RERECKW BTHES: 3 iridw M N-RERRW BT 3 10% ENECR :
- 16V
402 TANT
SMA- HF1
NOSTUFF
R6301* 1 C630
215K 1
K 820P
1/ 16W T 48y
*ass, ? g
I, TL CAL
&I
3. 3UF
e ‘ 1% o ‘
'R6303 o
12
1/16W
: NOSTUFF
2402 R6305" 1 0830
2L.5K —— 8g0PF
wwms -GND_AUDI O CODEC | frew 2 8
4022 402
I TL CAL
&35
R6306 3. 3UF
- AUD LI _INR B81%  AUD LI _RF 2| |1 AUD LI R o
COTWNRECWEIES W %y MNKER B oW I VT RERESWY BIFE 3 >
S i T 19 o
02 VL
SE- TO- DI FF CONVERTER
| TL CAL
@gé? R6353 R6354
«o AUDHP PORT R 2)|:1 AUD SE DIFE IN 1 21K, A sE QFE INR 128K 5
o oy by
16V M- LF M- LF
TANT 402 402
SMA- HF1
AUD_GPI O 2
— — @57 60
B4
F VN Qe AUD_LOL R P
U6350 LI RP oo
o 4253
CRI TI CAL
R6355
2. 21K
Vjos~ R6357
AUD SE DIFE P I NV 15 21K
1%
1/716W
R6358 Vios~
221K
/\/1\)//\/
1/ 16W
Mios" R6356
AUD SE DIFE_N_I NV 15 21K
1/ Tew
Myos"
+ __PPAV5_AUDI O ANALOG
1
R(:‘»32510K sl CRITICAL
1% AZ)_ MAX4253 SYNC MASTER=K92 AUDI O SYNC DATE=06/ 16/ 201
6w A chil AUD LOL_ R N
6350 1 1 06351 402, U6350 — == @ AUDI O LINE IN
a7ue L L g a70F AUD SE DI FE_VBI AS 1N DR RG TOTEER =
o 2 W NERECTY BTEER, 28 * D
482 482 R6351! CRI Tl CAL - - Appl e | nc.
Rkl L g2 3
y1BWS > 10% NOTI CE OF PROPRI ETARY PROPERTY:  [Ermr—————————
BT BENER RS e e
£ e
o 50 5 _GND_AUDI O CODEC T 1 WAL NTAIN TH 8 DOGVENT 1 N CONE DENCE 63 OF 132
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HEADPHONE AMPLI FI ER ( AK4201)

APN: 35352347
VOLTAGE GAI N: 1. 53

PLACE C6500 & C6501 NEAR PVDD PI N (5)
PLACE C6503 NEAR AVDD PI N (3)

o PP5V_AUDI O_HPANP
C6503 CGSOOi 1C6501
0.1UF - ~10UF L g 0010F
W %8¢;|'_-; iy
X5R X5R CERM
402-1 805 402
(] n
l-
Us500
AR4Z201EU
o (s AUD_HPAMP_| NL_M 1N 2 AUD_HPAMP_OUTL o
- m@ AUD_HPAMP_| NR_M 12 | N RSR-FeANMRo 12 N RN STEES. 30 —
8 | ponr o6 AK4201_CN
cpl 7 M N-NECK-W DTH=0. 20MM
R6g01 pveg] 10 CRI Tl CAL
SO AUDGPLO 1  1aNA2 AUD HPANP MITE L o 2 1 6505
5% B 3 THRv =3 TUF
1/16W > PAD S 18
M- LF Al 2 10V
402 <|of @ T B5
- £ |Aak4201 cp AUD_HPAMP_OUTR oo
5 - M N TINE W DTFEQ. 30MV oD
; M N_NECK_W DTH=0. 20MV M N_NECK_W DTH=0. 20MV
|
R6500" g
ook :
e = R6516! |'R6526
402 21K 21K
2 1% 1%
CRI Tl CAL %,{zlf‘é’ %,{zlf‘é’
1 C6F504 402, 402
2 18 L6535
%35 FERR- 220~ OHM 2. 5A
57 GND_AUDI O HPAMP 1 2 AUD LO GND R oo s o
0603 =V
M N_LI NE W DTH=0. 60 MM
M N-NECK-W DTH=0. 20 MVl
'R6531
13. 7K
1%
1/16W
VF- LF
2402 R6530 X501
AK4201 VSS2 124K 2 AUD LO FDBK 1532 AUD LO GND R am -
M N_LT'NE"W DTH=0. 40MM
M NZNECK_W DTH=0. 20MM 1w
M- LF
402
R6510 R6511
o o> AUD_HP_PORT_L A3 71K L 2AK, AUD_HPAMP_OUTL ., o,
176w /76w
M- LF M- LF
402 402
CRI TI CAL
C6511
AUD_HPAMP_| NL_M 18|0|PF
o 12
oD {|
5%
50V
CERM
402
CRI TI CAL
C6521
180PF
, AUD_HPAMP_| NR_M 1|2
* o {|
5%
50V
CERM
402
SYNC MASTER=K92 KAVI THA SYNC DATE=10/ 22/ 201
e —
R6520 R6521 AUDI O HEADPHONE OUT
; RO
mm_AUD_HP_PORT_R A3 1K 2K, AUD_HPAMP_OUTR ., o q
e R d} Appl e | nc
k? s °
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6 5

5X MONO SPEAKER AMPLI FI ERS ( SSM2375)

APN. 35352958
GAIN = +3 DB (BR, FL, FR

LFE), +9 DB (BL)

FC ( SPEAKERS BL/ BR) ~737 Hz
FC ( SPEAKERS FL/ FR/ LFE) = ~90 Hz
. PP5V SO AUDI O AMP L PLACE C6611/C6612 CLOSE TO PVDD PI N
L6610 1B
FERR- 1000- OHM (&GOZ%UF CRI TI CAL 1
AUD_HP_PORT_L P , SPKRAMP BL_IN L P Y T 065‘37%'2: i, |1 /1%1
57 \ ! P CR
= 0402 AN cri T OAL T T gg
& 22 g P 335 1
SPK BL_OUT P
16611 B EG 8RN RAVE BL QU
AUD HP PORT L N ERX 1000- OHM K ool o _SSMP375BL IN P Bl ours| 3 FRECRS :
. UD_HP_PORT_LN 4 Yy Y) 2 SPKRAWMP BL_INL N"; & SSMR375BL IN N Alfy aur-[ B3
L6601 19 A2l anA3 |BL GAIN SPKRAMP BL QUT N oo
FERR: 1000- OHM % R6602 NOSTUFF ! epce B2 g 1 TL :
o ARIO2  yy\. AR GOzl A 5600 |'R8600| qo 612
b UF —— —
L6603 SHOULD BRI DGE, SPLIT BETVEEN NOSTUFE Sy BT 26w 9 Yt v
EREPALRBUBoER B &l BRD D66 ME- LF v 160 1
501}/15231 40 202 2402 402;
2
N
BAT54XV2T1 =
0 AUD_SPKRAMP_MAC SHDN L
s PP5V_S0_AUDI O ANP L PLACE C6625 CLOSE TO VDD PIN
L6620 | L PLACE C6621/ C6622 CLOSE TO PVDD PI N
FERR 1000- OHM 0 035U CRI TI CAL
100 57 (T AD LGB L P 1 L2 SPKRAMP_FL_INL P75 c6622 1, 1 %1
o402 1o crRI TIBAL 1o0tE—= —— {1
25V . 3V 2
X % Py 2 gg
y 2482- 1
L6621 % '2%" éﬁ/@é& chsEALL SPKRANP FL_QUT P
ERR-1000- OHM 0. 022UF 1o _SSMR375FL_IN P BL our+| C3 M NREGEW BTFES: 28 T
w5 D AUD LG3_L_N 1 (‘Y‘Y‘Y‘\ , SPKRAMP_FL_IN L_N7"; 112 wSSMP375FL I N N AT|| our- B3
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B33 |a\p B33 D vii| Vi1
Cl lenp_c1 NG/ GNDL V13
339 lanp_c39 G\D_vie| V16
ES |enp_E5 ap_vig| V18
E35 |anp_E35 aNp_ V21| V21
F7 lanp F7 GND_V23| V23
F9 lanp_Fo G\ND_V26| V26
F11 lanp F11 G\D_vie| V2
F13 |anD F13 G\ND_vs| V6
F15 leanp_F15 G\D_v15| Y15
F17 |enD F17 GND_Y17| Y17
F19 Ienp F19 G\D_Y20| Y20
F21 |anp F21 G\D_Y22| Y22
F23 e\ F23 G\D_Y24| Y24
F25 |anp_F25 a\D_v27| Y27
F27 |anp F27 GND/ PX_ENAL21 NC
F29 lanp F29

SYNC MASTER=K92 BEN

SYNC DATE=06/01/ 2010

VWhi st er

DP PWR/ GNDs
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79 75

6749 ¢4_PPSV_S3

43 42 31
104

GPU VCor e Regul at or

PP5V_S3 GEXI MWP6_PVCC — o
' C8902 i 1C8903
2-2@) LHLUF o sz PPVI N _S5_HS GPY | SNS
X5R- 2 2
402 402 CR&'Q%‘% 1 1(C8932 CRI TI CAL
S T eeza ioegss L ggel
= 2 p——— 20%
10 PP5V_S3 GFX| M/P6_VDD BRI ° ;ﬁg > gg’ 2 1Y) panr
A% = - 6051 X CASE- D2E- SM
118w ACGE=S ’
05" 1 98':90 =
T, 1 § § 4 R8930"
z % g VDD PVCC h 1K
180
RB905 CRI TI CAL }/%22 9
AAN GEXI WP6_RBI reias US900 ViNis o GEX| Vi 3 CRI TI CAL
W 904 Y] Rthk@ﬁ:& BHES: §m N M N-RESk- [ %
MEE)%EV 0-033UF | SL6263C UGATE 18 GEXI MVP6 UGATE 4 dllq_ KO365DPA- 02
2|1 GEXI MWVP6_SCFT > |sorT EATE NODEETRUE ‘D DT =TRUE —
1I L/u 3 l 5E$:WB Elg 33@ BOOT|_17. GEXI WP6 BOO
%@% MSNF:}?%E:WB S C8956 1 3 CRngéiAa_
w0 o GEXI MVP6_| MON 28 |1 von 0. 22; E chTégeL 501 Vout = 0.75V - 0.90V
oo o7 e PM ALL_GPU_PGOOD PGOCD 60}3{;( L8920 | o
2,7 §-PP3V3_SOGPU ! gé: ng VDO 2 Vi Do prase 10 | GEXI MVP6_PHASE (Y Y Y2 PPVCORE GPU REG R 2 A, PVCORE_GPU, o101 02
71 1R8910 * ViDL - . ) FDU1040D- SM — . 4 3
R891% A 3% » __GEXI MVP6_VI D2 25 |vipe S TG NoDE=TRUE ValrAGEET. 2V 8968 C81906§ 1 CRI Tl CAL 30A max out put
& 5%, » __GEXI MP6_VI D3 26 Vi D3 = 1 L C89421|, (L8920 linit)
75 00 1 o PEVOORE GPU Miﬁg fey - _GEXIM/P6_VI D4 221 4 Ocos(?l?é% a 1o} % L G%l;g‘gz 3300 -
2 z o o0 [y CPUVOORE_EN 22 VR ON GEXI WP6_LGATE o A BT k2 2aRY 2
R89241 GEXI MVP6_AF_EN 0 AF_EN HeTE N-NECK-W DTH=0. @KO?OBDPA 4% ’ o 1 CB965 ol
1/ GEXI WP6_FDE 32 |FDE GATE NODE=TRUE VWPAK 1 C8967 1 %_é)g”: CRI TI CAL
rpw 1 - 1
B, e e L ERE3
PLACE 0. 8{ 7nm GFEXI MVP6_VSEN_P e [vsen Yok CERM > %gé%
NE@@%%) GEXIMV/P6_VSEN N o |RTn o0 F_ TSNt
5 GPU VDD SENSE___1 2 _L
T NE-W DTH=0. 2 1C8923 C89211
NG RS 2o Ngéw 1C8/0%%8F £ 08 001UF 0. 001% L =
X
R8908 |? EC“ B CWZ 1C8953
50 (GEXI M/PG_AGND) = — g@ppF GEXI MVP6_PHASE_VSUM
» P GND SENSE 1A/ 2 GExXI WPE VW ) 2 405&.
VA rAGE=0Y e m HELbW
502 R8909"
el PLACE_NEAR=U8900. 9: 7nm 7. 151§ 1
R8925 8950 N R8903
100, 330PF 402, %1%5"
16 -
i T | ",
o S MERESk: ' R8900
7.32K GPU VCor e Setpoints
= ocseT| 2 GEX| VPG _OCSET 1% {2
MRHVE = : b/:ll/ﬁ\év VID4|VID3 |VID2 |VID1 |VIDO | Vol t age | Max Batt |Ba|anced Max per f
s e GFXI WP6_VSUM fob
1 sz N-NECK-W DTH=0. 1 C8906 1 1 0 1 0] 1 0. 74675V K18
s\ 1 330RF — 1 0 0 1 0 0. 82400V K18
?gij[ 2 o] 1 1 1 1 0. 90125V K18
| covP|_10 ( PPVCORE_GPU_REG) -
v e GPU VCor e Set poi nts not up-to-date!
PGND VSS THRM PAO
35352 C8972
&0 00% =
2
GND_GEXI MVP6_ AGND 02
TH=0.
XWB900 Y
5a 52 50 79 75 72 7« PP3V3_SOGPU ) % )
_ K92 Default Vcore Setpoints
L me e s am P
= BOM GROUP BOM OPTI ONS
GPUVI DO_l GPUVI Dl_l GPUVI D2_l GPUVI D3_l GPUVI D4_l GPUVI D_1P11V GPUVI D4_0, GPUVI D3_0, GPUVI D2_1, GPUVI D1_1, GPUVI DO_1
R8990 R8987* R8984* R8982! R8995! R8991*
J 2. 2g|§ 2. 22% 2. 230/ 2. 2g|§ 2. 2g|§
o o -CPUVORE VIR0 LA/, 2 HERY HERY HERY HEEY HERY
1 1§W 402 402 402 402 402,
i GEXI WP6_VI DO o,
GEXI WP6_VI DI .
GEXI WP6_VI D2 .
GPU VCORE VI DL ?8%932 GEXIM/P6 VI D3 .,
" Yo GEXI WP6_VI D4 5, SYNC_MVASTER=RO1 CHANG SYNC DATE=07/ 21/ 2010
1/16W -
M- LF
R84€;294 GPUVIDO_O| GPUVIDI_O| GPUVID2_0| GPUVID3_0| GPUVI D4_0 €RS (V\hl st er) CORE_SUPPLY
5 R89881 R89851 R89831 R89961 R8992* D
w0 70 - CPU_VOORE VID2 15N 2 g 'g Z'ZgK Appl e Inc.
5% 1 1 1
10) N{: N{: N{E V= e S
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LCD (LVDS) | NTERFACE

71 56 48 46 29 25 24 23 22 20 19 17_7

CRI TI CAL
U9000
FPF1009
o T L8000

2flVIN.1  vouT_1|s

M N_LITNE_WDITH=0. 5 1 2
slvin2  vour_2s I M NREGEW DTHE0. 2 ml W\ A
L[ 2 |
oo THRY s cgoulF 1 29012 C‘g%g o(.:g&%a:
6| 7| p— o —_ é&% ig\? 3 %8\7‘ 3
2 4§ » 2% 2058 XB

102 100 91 89 88 85
46,41 40 39 30 35 35 50 20 35 23 12 9% PP3V3 SO
5375156745 S8

CRITI CAL

J9000
20474-040F- 11

y

54168030 73%63%61%63° 54 )
100K pul | -ups are for R9010 R9011 . PP3V3 SW LCD
100K 100K M N_LINE WDTH=0. 5 rm
no-panel case (devel oprent). 5% M N_NECK_W DTH=0. 25 nm
Panel has 2K pul | -ups Lt ey VOLTAGE=3. 3V P
402 N Z402
sa s _LVDS DDC CLK
s s _LVDS DDC DATA
0 51 s LVDS CONN A DATA N<O>
C9010 - o0 51 s LVDS CONN_A DATA P<0>
0 00118%“__ f
0¥ . 90 52 s LVDS CONN A DATA N<1> 1
402 oo 8a s LVDS CONN A DATA P<1> B
f
!3(3“?3;9/* = o0 5a s LVDS_CONN A_DATA_N<2> 14
i 99 50 s LVDS CONN_A DATA P<2> 14
00 5a LVDS CONN A CLK N LYY Y L. o
p— 9 s LVDS CONN A CLK F N 17
Y YL , s LVDS CONN A CLK F P 3

99 sa LVDS CONN A CLK P

Pl ace close to the connector 99 84 ¢ LVDS

CONN_B DATA N<0>

99 as ¢ LVDS

CONN_B DATA P<0>

99 as ¢ LVDS

CONN_B DATA N<1>

99 as 6 LVDS

CONN_B DATA P<1>

L8011

90- CHVE 10OMA 99 84 ¢ LVDS,
DLP11S

CONN_B DATA N<2>

S VER T

CONN_B DATA P<2>

99 5a LVDS CONN B CLK N LYY Y L

CONN B CLK F N

CONN B CLK F P

. m s 99 6 LVDS
d LED RETURN

99 sa LVDS CONN B CLK P

Pl ace close to the connector 89

-
m
O
c
ey
Z
o |01 | Jeo [N =

51880651

103 80 6 _PPVOUT _SO_LCDBKLT .

03

!
.
1 C9008

3

|OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO|

- LL
o5
25

SYNC _DATE=04/26/201d

ISYNC MASTER=K17 M.B
TTILE

LVDS Di spl ay Connect or
TR ROTEER
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LVDS Transmtter

Term nati on

Al enmul ated LVDS outputs require this term nation
LACFI%_zéﬁdQGOO. A6: 7mm
o > LVDS_A CLK P L3R, LVDS_CONN A _CLK_P D =
158w
M-
201
LA%?E)GOO. A7: 7mm
o > LVDS_A_CLK N 1,\3/5\3/7\/2 LVDS CONN A _CLK_N £ v e
158w
261 R%g 5
» o0 > LVDS_A_DATA_P<0> 1 2 LVDS_CONN_A DATA P<0> ym o o5 o0
PLACE_NEAR=U9600. A8: 7mrm 1/12{)W
36
PLACE_NEAR=U9600. B9: 7nm RQ227
w o > LVDS_A_DATA_N<0> 1320, LVDS CONN_A_DATA_N<O> g & o5 oo
1%
R9230 T
w0 o LVDS_A DATA P<1> 1 357, LVDS CONN_A DATA P<1> g s o5 oo
PLACE_NEAR=U9600. A9: 7nm 1/%§W
201
PLACE_NEAR=U9600. C10: 7nm RQ232
» o0 > LVDS_A DATA N<1> 1,\3/5\3/7\/2 LVDS_CONN A DATA N<1> o o oo
1%
1/°20W
M R9235
» o0 > LVDS_A_DATA_P<2> 1321, LVDS_CONN A _DATA P<2> qom s oo
PLACE_NEAR=U9600. B10: 7nmm 1/i§ﬂﬁw
201
PLACE_NEAR=U9600. A10: 7nmRQ 237
» o0 > LVDS_A DATA_N<2> 1 2 LVDS CONN A DATA_N<2> yom o os o0
1758w
R92§10 26
v a0 LVDS B _CLK_P 1,30 LVDS CONN B CLK_P o o
158w
PLACE_NEAR=U9600. C8: 7mrm 2"6F1
PLACE_NEAR=U9600. C9: 7nm RQ242
o rEy_LVDS B CLK N 1,\3/5\3/7\2 LVDS_CONN B_CLK_N o =
1%
1/ 20W
261 R92745
w o > LVDS_B DATA_P<0> 1,307, LVDS CONN_B_DATA P<0> g ¢ o5 oo
PLACE_NEAR=U9600. A2: 7nm 1/i§ﬂﬁw
201
PLACE_NEAR=U9600. A3: 7nm  ROQ247
» = > LVDS_B_DATA N<O> 1327, LVDS_CONN_B_DATA N<O> yom o o5 o0
1%
R9250 i
» o0 mmy_LVDS_B DATA P<l> 14 2 LVDS_CONN_B_DATA_P<1> yom o os o
PLACE_NEAR=U9600. Al: 7nm 1/i§ﬂﬁw
201
PLACE_NEAR=U9600. B3: 7nm RQ252
w0 > LVDS_B DATA N<1> 1,374 2 LVDS_CONN_B_DATA_N<1> gy o os o
158w
26 R92755
w o o> LVDS_B__DATA_P<2> 1320, LVDS CONN_B_DATA_P<2> g & o5 oo
PLACE_NEAR=U9600. C5: 7nm 1156w
201
R92757
w0 > LVDS_B DATA N<2> 1,300, LVDS CONN_B_DATA N<2> g 6 o5 oo
PLACE_NEAR=U9600. A5: 7nm 156w

201

DP AUX, DDC, & HPD muxing to |IQE

HPD: ALL_OR

SYNC

Ay soT833
, ) é210 7 DP_HOTPLUG DET oD oo
B

DATE=06/ 25/ 2010

Muxed G aphics Su ggort

3097005005 °_ PP3V3_ SO
1 19220 [+ C9230
R921%2K —— 0. AUF" —— 0 TUF
1/16W 2 g\ﬂ 2 g\ﬂ
4022 ol®
Vo
U9220 =
CBTL03062
BGA
0 17 5 CH DP_IG AUX CH P 17 |pauxi+
0 17 sy DP_| G AUX_CH N 16 |pauxi- AUx+| 20 DP_EXTA AUXCH C P (o 50
AUX- |3 L DP_EXTA_AUXCH C N o o0
90 1o¢gy—DP_EG AUX CH P 14 |pauxz+ CRI Tl CAL <O
% 0@y DP_EG AUX_CH N 13_|pauxe.
w017 s 2P| G DDC CLK 12 |ppc ciki
w0 17 oggy_DP_| G DDC_DATA 11 |ppc pat1 poc_cik|_2 DP_EXTA DDC CLK oy
3
w 1» oy DP_EG DDC_ CLK s |ooc ake BDG._DAT LP_EXTA DOC DATA
- SR oia o T29/ DP HOT PLUG | N
7 s (0T} DP_1 G HPD 10 |hpp 1 o4 (DP_EXTA_HPD)
50 79 (OO} DP_EG HPD 7_|HPD 2
. DP_MUX_SEL_EG 5 |oru sEL T29_DP 3 GVUX
8 m J . - -
R9204!| R9205! DP_MUX_EN 15 lyor R§u§86wx
100K§ 100K ° D DP_EXTA_HPD
5% 5% 0
WES o il
402, 402, G05"
2 4375098 3% 92 %5 %3 %2 %3 92 7’ PP3V3_SQ
RO R LR LR R h RN
= L T29_DP_HPD ALL OR
CRI TI CALT29| DP_HPD: ALL_OR Lé,;
74LVC2G32GT
s s DP_T29SNKO_HPD soreas
210 3 _T29 HOTPLUG DET CR
w0 s DP_T29SNK1_HPD
T29_DP |
8 74LVC2G32GT
( DP_EXTA_HPD)
D 78 _
7
PP3V3_S0 §7sp,50.57,03, 02,7273,
8700220, 8%,20,20, 82,8
T29_DP_HPD: MCU_GMUX : :
0280 HPD: MCU_GMUX
SIVBSEY [yerdtia -
H 100K
402
o > DP_A EXT_HPD SR [o
1 ~
62 80 70 75 72 7 « _PP3V3_SOGPU
R9270' |'RO271
02_100 91 89 88_85 RA PP3V3 SO 2(?55 %09K
RN E XL Do o N 1180 5% ow
MF- LF ME- LF
402, 2402
1 R9272' |'RO273
cg279: ARG
i L s S ey
6y Uél 0 402, 5402
o m—LVDS_DDC_SEL_EG 13] g N Al; LVDS EG DDC CLK s
S Bl
LVDS DDC SEL_I G 5 o 4 LVDS_| G DDC CLK
* O 23 A2 am
% B2l LVDS_DDC CLK oo < o SYNC MASTER=K92 YUN
6C3<r A:,)B LVDS EG DDC DATA 79
5 A% =
? LVDS_| G DDC _DATA
12 AgqlLL CED
o Ba[10 LVDS_DDC _DATA e d} Appl e I nc.
G0 THRM i 11 caL
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8

5

4

1

1 2 _ _
T29 A Hi gh- Speed Signal s

- m>_129_A Bl AS_R2D PO
GND_VQ D=TRUE
DP_EXTA P<0> , )
w7 rm—DP_EXTA M._C P<0> 09300 FH%R o M o oo e T29 D2R N<O> (C9370/ CO371) | 09370U1FH 220% ! T29 D2R C P<0> o 66 o7
w1 o DP_EXTA M._G N<0> C9301 | Fowre DP_EXTA M._N<O> v 2 o qom_T29_D2R_P<0> 93| Emkrn T29 D?R C N<O> @mm o
0. 1uF I 133% 28% OVERSI ZE_PAD=0. 875 mmf*2 1 209 ﬁ@ D9364
(Both L 15381376) CRI TI CAL (C9372. 2 00470U§=TR30E/“ fgvf*—l 1.5K 7T %&?Ef\’,é’“ v BARJI0-0 LHI—1| GND_val D=TRUE (D9364. 2)
DP_EXTA M._C P<1> C9302 |2 DP_EXTA M._P<1> 4 &9%‘ T29: TX 0
1uF | 138% 28Y o 3 T2 N<0> _0. 1N o T2 F_N<0> o, 47UF I—W—mm o STRPLRYPPRLZEET e — T29DPA_M._C_P<0> gy o6 or
DP_EXTA M._C N<1> C9303 |2 DP_EXTA M._N<1> o 3 IE T29 R2D C P<0> o T29 R2D C F_P<0> CERMA%ZR w6 T29 _R2D N<O> D9373 L 2 T29DPA M._C N<O> mm s or
0. 1uF I T38% 78% -0 1Neterord UF o BARIU- OZLRH |> TSPZTT | avp val p=TRUE ( DO372/ D9373)
) CRI TI CAL (C9373. 2) GND Va D=T 202 w D9365 1 2 G\D_VO D=TRUE ( D9365. 2)
o0 0 ry—DP_EXTA ML_C P<2> 9304 . I I 0% Te Db _EXTA M P22 . T29 signals are . T29 A BIAS R2D NO S GNARLgN3[DEL=ENPTY BARIU- UZLRA I -
0. 1uF | [33% 783 ‘o - CRI Tl CAL D=TRUE
DP_EXTA M._C N<2> C9305 |- DP_EXTA_ M._N<2> P/ N-swapped after AC (Al 4 L's) 129 A Bl AS ROD Pl T29 Path (Al 4 Ds) ROS747T5K, 2
0. 1uF | 1% 187 caps to i nprove | ayout. oD =—e=———— Bj asi ng D9372/ D9373: S| GNAL_MODEL=T29PI N R93751.5K1 2
GND_VQ D=TRUE D9364/ D9365: Sl GNAL_MODEL=EMPTY ) A =
» o p—DP_EXTA M._C P<3> C9306 :y|: DP_EXTA M._P<3> 4 T29 D2R N<1> (0380/ C9381) 9380 . 1= s T29_D2R C P<1> o o0 0r
0. 1uF | 38 36 . T29_D2R P<1> cok41Yr, | B frr 129 2R C Nel> soner
DP_EXTA N<3> 7+ DP_EXTA_M _N<3> el D PR i1 T S =3 am
0. 1uF | 195 T8y Ry R OVERS| ZE_PAD=0. 875 nmt‘2 0. 470! 2%, 4y ‘ﬁ@)%éyﬁ,éll 59‘” aND_val D=TRUE ( D9360. 2)
R93091,\1,,WV2NF506F T (Both L 15351376) NI (09383.2)_ap yao-tree 200 - |1 5K 7 T29: TX 1
o o1y DP_EXTA_AUXCH C P C9308 :|: DP_EXTA_AUXCH P ., Ty T29_R2D C N<1> O] 0. 1 Nz T29_R2D C F N<1> e I—lioe/a c3v1_ee T29_ROD P<l> = T29DPA M._C P<2> oo oo or
0. 1uF I T38% 387 o129 R2D C P<1> | A , _=2T29 RPD C F P<i> C9383 Lo w129 ROD N<1> D9383 , T29DPA M._C N<2> oo or
o @y DP_EXTA_AUXCH C N C9309 . [E— DP_EXTA AUXCH N . -0.1 1 47UF | [ 10% T3 1.5K 2 R TSEP2 7T | avp_ v p=TRUE ( D9382/ D9383)
If GPU uses common pins for0 A%LleF C[!—TSR o R9308 A A5 EW ?23g?252i?952?ik2;a;2e:i 333(1)8 iguigsD/ccgo?;gg R9354.30 1 2 RO (©9383.2) GND o o RO383 269" —thRg'U—Uz'I:RH-ng361 5 >|_ﬁ_2T rr7¢ | G\D_VOID=TRUE (D9361. 2)
C ™ > 3 . T29_A BIAS R2D N1 SI GNAL_NODEL=EMPTY ; - g D=TRE
and DDC, alias nets together at GPU. M- LF 4°SJ__ transitions from high to | ow. 201 i L — (Alc:llal'l;llcl‘s'-\L) RE841T 5k . ”
= s € D=TRUE 5
DP SDRVA M. R P<0> '—|C9032‘21U|1: va_gjv']ms DP_SDRVA_M._P<0> S| GNAL_MDDEL=T29PI N R‘=§é’ 1. 5K LAAN2 5y 1,210\,\, =
. wo DP SDRVA MR N<O> 93§65 SR 2010, . DP_SDRVA_M._N<0> (D9382/ D9383) W 201 =
il DP A Super-Driver R9 = e S Gw_veoe EveTy oo FO362
450 eeava so 3E80% 9360 (POECOTEO3CL)  ieepmssnz :
33 38 36 31 1 2 1l]2 i . VOLTAGE=3. 3V y
4 8 8 & TR oW VNV _DP_SDRVA M._R P<2> 0. 22UF | [ 295 §3viee DP_SDRVA M._P<2> DP Path Biasi ng R9366 201 MF5% 1/ 20W
o DP_SDRVA M. R N<2> 9347 1/ » oo DP_SDRVA M__N<2> 366 e e cossn i
9310+ 1C9311 (1 C9312 I—HWV_EWJ R9361 2o|OP A BIAS P 2 )
2750k L L g1 L oo TUF ale R9351 30 1,1 2 0. 22UF | 1 38% 53 1.5K1 2 VBLTARESS 3, 2 Yot 11 zow
e | 2 2 g % e TRIBE2 | o oo %0000, 2 PP3V3_SO R9360 1.5k 1,\/\/\1 e § Z"“R9363
PS8301 | 2C Addr esses: 402-LF 402 402 gﬂzo 607372 62 61 57 54 RA{Q 1’26% VP A BIAS N O >
Al A0 Addr (WR u9310 fE2ow R9365 1.5K1 VOLTAGESS. 3V 201 MF 5% 1/20W
R- ]
0 0 O0x96/0x97 = PSB30LTY TWMOGTR A2 2% QR332 RO364 1.5K 1, nnz2 1 eonormes 1 :m ROZG T
0 1 0xB6/0xB7 w o _DP_EXTA M._P<0> 1linpop ORI TICAL our oor| 30 DP_SDRVA_M._G_P<0> TRy T CRI TI CAL W T8 oo pmaspo 2 tas
i 2 gigij 8;%2 s _DP_EXTA M__N<O> 2 I N_DON out_pon| 29 DP_SDRVA M._C N<O> 9363 35 3 74LV§1§)49[E[XZK VHTAGESSY a0 W\/\Q’/\UZOW
1 2
2 6
Note: Other Parade s DP_EXTA M._P<1> 4 |iN_D1P QUT_D1P 23 o DP_SDRVA M._C P<i> ,—'0' SOF I'WV_YEWXSRO b s _DP_A_PWRDV DP A Bl AS
devi ces use 96/ B6 ss _DP_EXTA M._N<1> 5 || N_DIN QUT_DL! v DP_SDRVA ML_C N<1> 9362 A
so only 94/B4 are e DP_EXTA M._P<2> 7 |i N o2p ot pp|_25 _DP_SDRVA ML_C P<2> 0. 1uF | @7 15y ' DP/ T29 A LOVV— Speed MJX
d for this part. s DP_EXTA M._N<2> 8 || N D2N our b2 24 DP _SDRVA M._C N<2> I C supports input
use P - . 9367 i i
o _DP_EXTA M._P<3> 9 || N_D3P out_pep|_23 .- DP_SDRVA M._C P<3> ITU;H-EW—EV—\_ hi gh while Vec = OV. = o ss _PP3V3_SW DPAPWR
NgRgsgliFfl 1R9310 s DP_EXTA M._N<3> 10 1y N_DBN out_pen| 22 DP_SDRVA M._C N<3> C9366 1 I—i;—;z;—'_ Must be 3.3V DP A port power
1K lK T DP_EXTA DDC CLK 14 ) N_scL AC_AUXP|_20 v DP_SDRVA_AUXCH C P 0. 1uF X5R 402 1 C9390Jicg391
113 6w o DP_EXTA DATA 13 | N soa AC_AUXN|_19 oz DP_SDRVA_AUXCH C N U TUF
265 MhatF AUXCH Snoop Port MR X X
40231 2402 o5 _DP_EXTA_AUXCH P 16 || N_AUXP oUT_AUxP_scL| 18 (DP_SDRVA AUXCH P) Used by PeB30l R 1R9399 | g\n 2 ECV'
os _DP_EXTA_AUXCH N 15 11 N_AUXN oUT_AUXN_sDA| 17 (DP_SDRVA_ AUXCH N) dori ngytrai ning. 2 DP_SDRVA M__N<3> 31 [ o—vos TO0K
'R9312 « oy DP_EXTA_HPD 3 |in D (1PD) our POl 31 _(DP_SDRVA_HPD) 9369 : 2 DP_SDRVA M__P<3> 30 o oo U9390 Lasw
1/16w DPSDRVA_| 2C CTL_EN 26 |i2¢ cTL_EN(1PY) 322 DP A CA DET LT 0. 1uF i%‘.‘e’: wy— «» DP_SDRVA M. N<1> 27 HNLUCBT'-F%‘(;D,:’OM 2402 =
ML CA_DET T s o C9368 1 » DP_SDRVA M._P<1> 26 |pn 1- pout_o+| L T29DPA M._N<3> ooy oo or
2 DPSDRVA_| 2C_ADDRO 36 || 2C_ADDRO (I PD) |—|0_ 1UF 0% 18Y pouT - 2 T20DPA M. _P<3> '+ o or
DPSDRVA | 2C ADDRL 35 | 2c_ADDRL (1 PD) cext|_11__DPSDRVA CEXT o DP_SDRVA AUXCH P 19 |auxai+ B - <D
> ( T29: Unused
| 2C DPSDRVA 38 |sa con PLACE_NEAR=U9310. 11: 2 oz DP_SDRVA AUXCH N 18 |ayxi- CRI Tl CAL
. . |
:@ | 2C_DPSDRVA_SDA 37 |spa oL SR DP_SDRVA_HPD 17 |upp 1 pour_1+| 4 T29DPA M._N<1> o
DPSDRVA_REXT 12 629 CKPLUS_WAI VE=Ni f Pr_badTer m pout_1-|. 5 T29DPA M__P<1> o a0 o7
S| REXT i 2 T29_A RSVD N 25 |piN2_o+ T TABLE T29: LSX A R2P/ P P/
402-LF oM T_ A
2 10 ry—DP_AUXCH | SOL 39 |AUXDDC_OFF (1 PD) T29 A RSVD P 24 |pine_o-
- (T29_A_ L SX_P2R) 23 AU+ DP_A EXT AUXCH P 50 57
DP_A_PWRDWN R 34 |op (1 PD) RO392!| |'RO393 A 1SX_ 2 o 1r N DP A EXT AUXCH N mr
SDRV_PD PS8301 has inter nal D THWPAD 51 51 (129_A_LSX_RoP) Bt T29: RX_1 Bias Sigk
R9318’| ['R9319 ~150K pul | -down on PD olo] = 1180 tew T29_D2R1_BI ASP 15 |axe+
o2, oA pin. Okay to drive this N Lt g T29 D2RL_BIASN 14 |apo. HPD_I N8 DP_A_EXT_HPD am =
W oE ﬁl{g;?‘é" pin even when VCC=0V per NCsct3|HPD 2 .
0211 |2 Parade (pin is 5V-tolerant). _L R93962| |[2R9397 tommmn i 1RO903K98
1 1 Por t A I\/CLJ = e oIk v _DP_A_PVRDWN 10 dopy sey o 10
= Ry LB s s _129_A Bl AS 132 Jaux_seL o _Pmt 5 %-zu\év
PP3V3_SW DPAPWR O2af ot [ ne =Por 2
Mist be 3.3V DP A port power CBTLO4DPO81 (353S3151) and 4
1 Pl 3VEDP212 (353S3055) are THVPAD GND
wl § RO338* - footprint-conpatible parts with ol @|g| S! GNAL_MODEL=T29DP_MJX
10K simlar pinouts. NXP uses pin
CRITI CAL Voo OM T_TABLE 1/ 18W 10 for M. and HPD, Pericom uses 9390 BCOM table in csa 5011
U9330 6%, pin 10 for M. and pin 11 for HPD. L Y
LPCL112A
we DPACADET o ilpesermpicoo VNS poo oani[l6 g T29DPA_CONEI GL_RC ¢ o Note: U9390 M./ HPD defaults to T29 mode so that DP/T29
s _DP_A_ PVWRDWN =2 1p o0 1/ cLkouT RIPIOL 1/ AD2 |27 ; T29DPA_CONFI G2_RC e Rgng34 Di spl ay can detect host T29 support using |2C
3 T29_L SE > 7Pl 00 2/ SSEL/ CT16B0 CAPO RIPIOL 2/ ADE |18 g 129 A HV_EN R LAANZ T29_A HV_EN gomy 3 o pul I -ups on M.<3>  U9390 AUX defaults to DP node
o s > 2C T29_SCL 8l co_ar s (0 (170 sv01 0Pt 013/ ADS 0 = R il BEPBYPPoAC OB YL} cdovwns voul d defeat DP Sink's
o7 48 33, 1 2C T29 SDA 9 |p 0375/ SDA(OD) Pl O1_4/ AD5/ WAKEUP -y 46 84 85 4[)'5':
=T29_WAKE_L: T29DPA_HPD 10|p o0 6/ SCK Pl OL_6/ RXD}-23_gpu T29_A LSX P2R P2R = Plug to Receptacle = -
e T e T29 A Bl AS n E: o o EY S T20 A LSX R2P R2P - Receptacle to Plug SYNC _VASTER=KOL M.B SYNC_DATE=10/ 22/ 2010
use PCl e WAKE# — - el T29 LSEO<1> - H
. T29_LSCE<0> 12|p 00_8/ M SO/ CT16BO_MATO Pl OL_8/ CT16B1_CAPO|- 5 e am s Di Sp| ay Port/ 729 A MJXi nag
POl E WAKE L w@m129 LSOE<1> o, 1315 0p_o/ MOSI/ CT16B0_MATL | 2C Addr - 15\%339 o |
14 .
32 31 25 17 6 (OOT} - SWCLK/ Pl Q0_10/ SCK/ CT16BO_MAT2 (D) 0x26/ 0x27 (W / Rd) Soy d} D
R T29_MCU I NT_L 15 N /16 le Inc.
oM T cm129 MU INI L qu 15/rpico 117400 (D) o THRM XTALI 15?335 11R()9K336 2%;#" o App TON
I /6w 376w NOTI CE OF PROPRI ETARY PROPERTY:
2%:-2& 2%:-2& = THE | NFORMATI ON_CONTAI NED HEREI N | S IHE
'Rl ETARY Pl ERTY_OF APPLE COVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 93 OF 132
. . Il NOT TO REPRODUCE OR COPY I T
R9330 pr ovi des pads for progranmmi ng/ debug of MCU, pl ease nake accessi bl e. L 111 NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART 1
If project has space for 10-pin programm ng header it shoul d be used. IV ALL R GHTS RESERVED 85 OF 105
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5

4

2 1

s _PP3V3_SW DPAPWR

3. 3V/

HV Power MUX

Port A 3. 3V Power

NEEKSWOTH=0. .
Port A HV Power Sw tch
Nom nal
IFLT 885mMA  876mA
ILIM  935mA  925mA
TFLT 18.3ns  13. 4ns
87 _PP15V_T29 470ns 2358
20V Max 11 CRI TI CAL (*) W9410 tol erance unknown
2
PHV_SW DPAPWR
Ro416" C9410 " WATE wonse <
K 0. 1UF A e,
iy e L
4 603-1 sov
DPAPVWRSW HVEN L_R 16,.5,\EU_ Weak'F;‘T* 603-1 TP DPAPWRSW E
rrRY: 1 DPAPVRSW | LI M
DPAPWRSW CT 9ler DPAPWRSW | FLT
ch“l oS R9410!
Dot = 100k
2 1/ 16W
—PE - Wb,
<CT>
| FLT = 200k / RFLT = RFETF
41 - -
oA | ILIM= 201k / RLIM
SOD- VESM HF ; TFLT CCT * 38900
Fl1$ TSD = CCT * 100000 419
st Bl eeder DvBS3Dowv
2.5V / 249 ohm = 10mA S

o6 85 35 [T T29_A HV_EN

DPAPWR BLDR B

Sw tch

9490
wompT29 ABIAS  C949(

'R9490
51

5%

1/ 20w

Y3

2201

129 A Bl AS R@B

s D T29_A BIAS D2R P1
s D T29_A BIAS D2R N1

Not e: Bl eeder
DPAPWRSW HV_DET i s

DVB53DOUV

SOT- 563

ZXREOG60A REF range:
Circuit threshold range:

0.595- 0. 605V (0. 600V nomi nal) 5%

1/ 16W

3.363-3. 439V (3.395V nominal) M LF

PLACE_NEAR=C9490. 1: 2nm

VRV 1
HI GH and T29_A HV_EN s 02
is LOW 1 8%
X7R 2
402
= = DP Dir
T29_D2R _C P<0> - -
T29_ D2R_C_N<O> - -

GND_VO D=TRUE
R9494*

1K

59

1/ 20W

SI GNAL_ MODEL=EMPTY

T29DPA_M__P<3>

SI GNAL_ MODEL=EMPTY

R9403
12

1 2 _GND_DPACONN 8
5% o .
i TR
402

402

Di spl ayPort/ T29 A Co?nnect or

CRITI CAL
S| 8409DB: PONERDI - 123 CRTICAL DP_PWR nust be S4/S5 to support
: R !
Vds(max): -30V K u9480 wake from T29 devices. y
Vgs(max): +/-12V DFLS1100 ThS54 B PP3V3_S5 8470710 0 %2
-1.4v LS 88 %078
TI.CAL
65nTChm @ 2. 5V Vgs {&42% B
3.7A @70C SF849DB T29_A HV_EN E SMC_S4 WAKESRGHEN .s 16 75
3. 3V/ HV MJXed /\km_ CRITICAL | CRITICAL
' —h B ORI I1GOARS | RABEL LS80 98
RO425:| Bl ocking FET, off \ To 3.3V Al ways sl o] Tz i 1.2 I P N P
4. 7K when Source >3.4V 603 402 762 503 POy TN
or HV_EN hi gh. L
WS, Y 'R9426 'R9430 T
2| DPAPWRSW P3V3_ON L 5%‘5 47K = oo _T29_A_BI AS
1/16W 1/16W
M- LF M- LF
DPAPVWR ON L_C Q 47UFC1;?I4224 2402 Rl CAL, S 8;.9&%5
DPAPWRSW VREF 10% DPAPWRSW P3V3_ON 5 four 35
=3, Sachooa | | o
163 1 ZXREOG0A
PVRS DET 0,2°L 6/D 430 C9413U§ . 4 g SOT353
DPA WHV_DET_R L - SSNBI\B% PE '; '_;" %hslgs[\B7FEAPE 5T PGND  GND
R TI cAl 159;}(29 4 — - E DPAPYRSW ON 602 1 2
5 e TR ( gzl st s e R9437
2402 32
DPAPWRSW HV_DET_L © “I_ ﬁ’éﬁ%”
—4 =
NO STUFF
1 C9429 DPAPVWRSW NPN_E R9435*
. 98_%1UF 1 1608
2 Cepu R9433: 1150
4022
Rgf:'<18 LW i T29 A HV_EN DPAPWR FB DI V
L AAA,2—DPAPVRSW HV_DET. V55, i3 _EN 55 55 56 o

PP3V3RHV_SW DPAPVR

VOLTAGE=T!

CRI TI CAL
J9400
DSPLYPRT- MB7- 1
F- RT- THSM

( BOT ROW TOP ROW

TH PINS SM PI NS

OHOT_PLUG DETECT  G\DO

Circuit threshold range:

GN\D_VO D=TRUE Rgfz‘os

For J94 29 _SMI pads GND_DPACONN_1 1 2
&%D_\gld %ZT@"? @ ENE?:%W DTH:gi %8 m 1w

T29 Dir %

=225 129DPA M__P<0>

1 8 )

; o6 T29DPA M._N<O>

GND_VOI D=TRUE
%Bot h Cs)
4 L2

0. 47UF |20%—4v| T29DPA_M._C P<0> s or
>

2.877-2.941V (2.903V nomi nal)

CERVZR 1 T29DPA N<

100 SML_LANE3P  \_| ANEIP O

T29: TX_ O

GN\D_VO D=TRUE Rgfz‘o

z : GND DPACONN 7 3 \
O CONFI GL M._LANEOP O . 5%

ol ooowl @ M__LANEON O @@ g % ’ v zow

8l 5o apot % J

[}

9471 1|
0. 47UF || GERiv X5R- 1
201

T29DPA_M__P<1>

85 97

T29DPA M._N<3>

T29DPA M._N<1>

Yan RECEY

9: Unused

R9 é" 928K1 1592‘}<9 95| GNAL_ MODEL=EMPTY

SI GNAL_MODEL=EMPTY 1/ zﬁ:\é"\} %Z'éuw

G\D_VO D=TREE 2 2 Z&vaa D=TRE [DO498

o7 85 ¢ (OO} T29_D2R C P<1>
o7 85 ¢ (OO} T29_D2R C N<1>

o5 T} T29DPA_HPD

TSLP- 2-

(Both L's)

650NH- 5% 0. 430MA- 0. 0520HM

R940
L 12

SI GNAL_MODEL=T29PI N
1 2

oz s T29DPA D2R1_AUXCH P

2

4 GN\D_VO D=TRUE

121 OML_LANE3N  M__LANEINO

o O G\D G\NDO =
O AUX_CHP M._LANE2P O

181 5 AUX_CHN M._LANE2N O+~

201 50P_PWR RETURN O4-22

oz s T29DPA D2R1_AUXCH N

o7 85 CH DP_A _EXT_AUXCH P

CRITI CAL
L9499
650NH- 5% 0. 430NA- 0. 0520HM

2 - GND_VO D=

0603

o7 85 DP_A _EXT_AUXCH N

22800
|-

o

axone—
S%8o!
o< TIN

o5 T} T29DPA _CONFI G1_RC

o5 T} T29DPA _CONFI &2 _RC

'R9451 (949
M 330P
20w

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

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

»—-ml—\g

=

SO

N
&5

SHI ELD PI NS

T29: LSX_R2P/ P2R (P/ N)

GND_VO D=TRUE Rgl42'07

GND_DPACONN 13 1 2 |
I;B EA@:E@ E E: §E 1/3‘6’w

201

GND_VQ D=TRUE
Both C s)
9472 H

oz T2ODPA M. _P<2>

CBD © 85 o7

T29DPA M._C P<2>

85 97

- @ c T29DPA_ M. N<2>
T29: TX_1
9408
FERR- 120- OHW+ 3A
GND_DPACONN_19 1YY Y L2 4
- 0603
R9408
12
1
5%
1/ 20W
M=
201

470k R s for ESD protection
on AC-coupl ed signals.

SYNC MASTER=K91 M.B

SYNC DATE=10/22/ 2010

d} Appl e I nc.
®
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| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE
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PPVI N_S5_HS_GPU_I SNS

o2 507 o
CRI TI CAL
C9540 * 1 C9545 (1 C9546 LW 4
e oM TR Cosp0l. 11 55°%° L oo
PoLY- TAT. 2 2 R 2 Po- 06 R9500 682%:‘: — 5%,
CASE- D2E- SM 4.7 16V 2
PVI N o - -
L AAN SOGPU_P1VO cASE Dot S 402
1 Tow
= VE-LF
0z
CRITICAL [ B P
T
@510 RMCAL PP5Y SO 675 2241 a7 52 54 65 65 69 70 73 108
S| Z700DT '_| mlsoej(:) o
PORERPA R 003, 7 e 9501 *
P1VOGPU DRVH 25V, 1UP
W RLLTNE W DTHED W xR 1%
8 M N_NECK_W DTH=0. 2MV X5R 2
GATE_NODE-TRUE 402.1 (Internal 10-ohm path 5
B = from PVCC to VCO)
| PP5V_SOGPU P1VOP1V5 VCC CRITI CAL
P1VOGPU DRVL = M N-RECK-W BTHEO, 3 M — Q560
M N_LI NE_W DTH=0. 6NV VOLTAGE=5V Jo— S S4260N
M N_NECK_W DTH=0. 2MV PP5V_SOGPU_VREF P1V5FB DRVH 4
St T ™ ™ N_LINEW DTH-0 GV il PWRPK- 12128
NNEGK W DTH=0. WM &
) GATE nooe —5 CRI TI CAL PP1V5_SOGPU I SNS R 7 103
] 12 s L9560 Vout = 1.503V
109 7 _PPL ISNS R VT 1. OUH 134 5. 6MOHM 8A MAX OUTPUT
LYY Y Lz =
Vout = 1.003V 1 C9530 * CRITICAL DA 7 yNC POVBOBST- SM F 500 KHz
CRI TI CAL - 0. 1UF s IVIN LDOREFI SGND) s
BA P 0% d
3. SA MAX QUTPUT L9510 v, P1VOGPU VBST 17 |Boom BOOT2| 24 P1VSEB VBST : RTICAL RO
S 2. 2UH 8. 0A o'y M N_LINE_W DTH=0. GV U9500 O DT=TRUE M N_LI NE_W DTH-0. 6NV CRI Tl CAL C9560 * 1 C9565 |1 C9566
(Q510 linit?) M N-NECK W DTH-0. 204 15 |UGATEL o | UGATE2| 26 M NNEGCW OTHEQ' 204 — 1 220UF —— —— 10UF —— 1000PF
1 m 2 BRGESY LL 16 _|PHASEL © PHASE2| 2: Q56 200 —T—~ —T— 20% —T— 5%
f = 400 kHz ¢ ™ N_LTNE_W DTFE0. 6V ™ e SI S426DN 25V 2 2 83V 2 2y
POVBOBST- SM M N RECKW DTG, ot 18 [LGATEL & LGATE2| 2 P1VSFB DRVL s | vk 12128 can ANy &5 o5 ¢
XV®515 9516 1 . %gﬁll. Ay oeT 10 |ouT1 Q ouT2| 30 (=PP1V5EB SO REG) M N-NEGK-W DTH0. oMM © +—
\TE NODELT!
EX 1000PF —— 2L 3500F 12 [ENL “ EN|_27 ot e — .
L 2o P I B 2 |BYP NAE
CRI Tl CAL \Po- 0% oLy TANT P1VOGPU VFB 11 |FB1 REFI N2|_z; GPU P1V5 REFIN
9515 * P1VOGPU TRI P 2 L L Mve|_as P1V5FB TR P 1 =
10UF —— e
X PLACE| NEAR=L/9510. 1: 3nm 1 qSKI P | P1V5FB LL -
o 4 |EN_LDO REF|_1 PP2V_SOGPU PILV5 REF NN L NE W DTH-0 GV 565
N LTINE W DTFE XV@
603 20 |SECFB POK1| 13 mN:NEQ_(:a i v <Ra> M NNEGE W OTH0: 20t 5
ToN POK2| 28 varTasEY R9563  |* P1V5 GPU VSNS D OTTRE : 53
-4 THRM PAD GAD  PGAD R95851 11. Sjﬁ PLACE_NEAR=L9560. 2: 3mm
i 130K e
P1VOSO VSNS 3 | FBVDDQ
~Ra> :/Fl%{?v e Vout = 2(Req/ (Ra+Req)) oo
NO STUFF 02
'R9520 1 :
5 60K C9520 N
Hew 100RE — 'R9535 35352312 1 CO585 <Rb> e
! 50V XWB500 ¥
e O o 2 75K ——0.1UF 1 7
240 402 iow il 20 R9564 1 C9561
1 L 2 35. 7K
5 02" 2 com 1903 —— 9, 001UF CRITI CAL
<Rb> Vout = 0.7V * (1 + Ra / Rb) o 2 Cefw Q565
'R9521 (Rb shoul d be between 10K and 100K) = 022 402 D SSMBK1SFV
20. 0K S0 VESM HE
6w ™
' i
2
5
GND_P1VOP1V5_SGND s EREER
M N_LI NE_W DTH=0. 6MVI FBVDD_ALTVO
o1 s > PLVOGRU_EN VA Aoy 0o A pany KR

91 88 67 82 74 5 (OO}

PM ALL _GPU PGOOD

91 88 87 82 74 5 (OO}

PM ALL _GPU PGOOD

" D

P1V5FB _EN

SYNC MASTER=K91 CHANG

SYNC DATE=0//21/ 2010

1VO GPU / 1V5 FB Power

Suppl y

d} Appl e I nc.
®

D
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8 7 6 5 4 3 2 1

1838 peos o 8 GMUX CPLD LVDS Recei ver Term nati on
J85,12,7 B
EEE Y Y
163 81 85 8 1/16W
i MR TEL T
9 fn e LVDS 1G A CLK P R9650 100 1 2 g . LVDS |G A CLK N 10 0 0
1C9610 ([t C9621 |1 C9622 (1 C9623 |1 C9624 [t C9625 |1 C9626 [:1C9627 |1 C9628 |t C9629 N VDS 1 G A DATA P<0> _RIBLI 100 N R R g e & A DATA N0
“1UF Lo 1UF g 1UF g 1UF L g 1U0F L g 1UF- ¢ 1UF L0 1UF ¢ 1UF L ¢ 1U s
15 ST LW T T T T T T T 20010 LVDS_ | G A DATA P<1> RJ0D2 1 2 = ;e LVDS_1 G A DATA_N<1> 5 60 00
—Fgggm 2 gepm 2 cEam 2 cEam 2 cEam 2 cEam 2 cEam 2 geRm 2 cEgm 2 cEam sss s LVDS | G A DATA P<2> 100 1 2 o . : LVDS | G A DATA N<2> ;45 00
L9621 s LVDS |G B DATA P<0> RI9654 100 144p 2 PLACE NEAR-lBG00 G2 sn LVDS | G B DATA N<O> 45 40 o
R9610 J_ FERR 220- OHM ss 10 LVDS 1 G B DATA P<1> RIBDD 100 1 \AA/2Z prac spgreingon cigom LVDS 1G B DATA N<1> 4540
102 72, PP1V8_S0 1,\/(\’/\/2 mnlt\o/EsWSO L2 = PP3V3 SO GVUX ULC VCCRIL : 2l wwi LVDS |G B DATA P<2> R9I056 100 1 2 o . 70 LVDS | G B_DATA N<2> 4 40 o
5% s - 69 Min N 0402
ey L COB11 |1 9612 |: 9613 |: COB14 | COB15 |: COBLE | CoBLT el IRes “"P VRS TY 9631 v e LVDS EG A CLK_P RI660 100 1app 2 g VDS EG A CLK N s
402 L g IUFT L g 1UF T L g aUF T - 0 AU L g aUF L g aUF L 9.0/1 UF w m v LVDS_EG A DATA P<0>__RIBOL 100 1 , 1 _ 0T 2LVDS EG A DATA _N<O> rs 6 oo
P A PO 2 B 2 B 2 B 2 8 2 B o VDS EG A DATA P<1> _RIBBZ 100 1AWz tiac 00 R0 2o DS EG A DATA Nel1s v v
402 402 402 402 402 402 402 w s 7o _LVDS_EG A _DATA P<2> RYBDS 100 1A A72 E‘;u‘lﬂf BEAR=LSG00 E15: 5 LVDS _EG A DATA N<2> o 4 o
00 a0 75 _LVDS DATA_P<0> R9664 ;00 2 o ack yrapeingo0 Gig sl VDS _EG B DATA NSO> 74 o oo
= o a5 79 _LVDS EG B DATA P<1> RJIG6 1 2 oy e LVDS EG B DATA N<1> 44 66 o0
. PPLV2 SO | o LVDS EG B DATA P<2> RIBOD 100 1 \AN2 f;’u e 0t VDS EG B DATA N<2> 1o 55 00
- S| GNAL_MODEL=ENPTY PP3V3 SO
,C9600 |1 C9604 |1 C9605 |+ C9606 [r C9607 |+ C9608 (1 C9609 R d F) I I
L2770 L g 1UF L g 1UFT L g 1UF T L g 1uF T L g 10F 0 1UF e q ulre u u pS
-1 20% - 20% -1 20% -1 20% -1 20% -1 20% 20% —
4V 18V 18V 18V 18V 18V 18V =
2 X5R 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM 2 CERM
%9 Eé 2§ 402 402 402 402 402 402 402 = - EG P\/RSEO EN R9684 1K . I\/v\/z
gg gg gé PP3V3 SO 5% 17Z20W VF 20T
g 1
52 §§ é? = - o Bl < of <[ of o ~ - e JTAG GMUX TDI R9685 10K 1’\/\/\/2 5% 17 20W  NMF 20T
5,83 8% (3|35 2| 8] oS58 8]& 20|22 s 8|t ¢ ¥E
JTAG GMUX_TDO R9686 10K . 2
_@/ W ~— e ~— N oC o 1 8 I\/\/\/ 5% 17Z20W VF 20T
W
R9645' R9640 v VeAX B8 B8 888 886 33 R9680 1K
10K 10K | w35 23108 JTAG | SP_TCK K14 |Tek 3 83888888 g g o 4 2T roW— 20T
1/ 200 1/ 36w w JTAG GVUX_TDI 113 |Toi >35> 55> > > NO STUFF
281, Y 201 w JTAG GMUX_TDO K1z |Tpo MT ge R9617091
2 w15 JTAG GMUX_TNVS L2 |mve S )
GVUX_TOE 2 |Toe CRI TI CAL S| LK_PART=GMUX_RST Mz}%{-ﬁ
GMUX_CFQ0 K1 |cFao u9600 4922
NO STUFF | NO STUFF XP25- 5 =
| s % s qmm—LCD_BKLT_EN P2 |pB7TA— csBeA —PT7A LVDS_B_DATA_P<0> os 00
R961%§ R96‘1(}K o 0 o o _LCD_BKLT_PWM N |PE7B pr7el_as___LVDS B_DATA N<O> o o o .
s o ot @O LVDS DOC SEL EG —pu lpeian Prod a1 LVDS B DATA P<1> ..., Requi r ed Pul | downs
1/ 20w 1/ 20w
23/; M;Ol 88 84 LVI EL_1 PB14B PT8H| LVI B_DATA N<1> 84 99 RO681 10K
2 2 s @m—DP_MUX_EN N3 |PB15A( CD) PTOA LVDS B DATA P<2> 84 99 s s _DP_MUX SEL_EG 1 2
o o ¢ DP_MUX_SEL_EG M _|PB158B pToH] LVDS B DATA N<2> i NN 5o zow— 20T
1 EG RESET L P5_[PB16A g PT14A EG PWRSEQ EN o R9682
o0 74 © (T} . _LVDS DDC SEL_1G 10K 1 2
o0 7 @y P3V3GPU_EN M |PB16B £ Prisgl 7 GMUX DEBUG RESET L gmw AN\ 55— 70w 20T
- @ GPUVCORE_EN P6_[PBI7A [ 9| PrisAl as LVDS A CLK P oD o4 90
= o160 o7 @ PLVOGPU_EN v |PB17B 2| prisslaz  LVDS A CLK N oD - w e LVDS DDC SEL EG R9683 10K 2
/ 50 17 20W M 201
o1 88 P1V5FB1V8GPU R EN P7_|pB18A PT16A_C8 LVDS B CLK P {oOD =< 22 (Use open-drain PGOD output to hold of f the start of the GPU PURSEQ until tRGigsh R rail s source is valid)
68 PE KREQ L PB18B( OD) PT168| LV B K_N 84 99 EG RESET L RO691 100K ; 2
w0 ) DP_CA DET_EG NZ_|PB19A PT17A_A8 LVDS A DATA P<0> o o 00 s NN\ 5% —TrzoWw— 20T
CRI TI CAL 8 83 LCD_PWR_EN N8 |PB19B pri7el B9 LVDS A DATA N<O> oo o 5 RO9693 100K
319600 o ar 0 ooy LPC_AD<0> P |peo0n Prica_ss  LVDS_A_DATA P<1> o = w00 LCD BRLT PV A A5 1rzow w70
1909782 95 a7 45 16 o CEy—LPC_AD<1> N9 _|PB20B prisel_cio LVDS A DATA N<1> oo o o
M RT- S7M 05 47 45 16 o LY LPC AD<2> P10 |PB26A pTioAl_Blo LVDS A DATA P<2> oD o o
O+ 95 a7 45 16 o gy LPC_AD<3> MO |PB26B g pT198l_A10 LVDS A DATA N<2> oD o o
GWX_JTAG_CONN s PP3V3 SO s 50 53 54 55 88 89 01 47 4516 6 LPC FRAME L P12 |pB27A 2 PT20A_A11  GND L
e B JTAG GVUX_TDO. & $ostest o2 50 57 o1 o8 7iad’s7'25' o oy LPCPLUS RESET L P13 |pB27B %‘ pT208|_B12 _GND v o P1VSFBIVBGPU R _EN
(¢ 3 ITAG oI = [ LPC ClL K33M GMUX N12 [PB28A g pT28Al_B13 GND
o o 10 GVUX_| NT P14 |PB28B pr2gel_A13  GND P1VOGPU EN
ol JTAG GVUX_TME 45 o Lo 88 | L_PT ot 08 o7 .
o JTAG | SP TCK w00 0 > LVDS | G B DATA P<2> g |piom—— —ProAl_ala  DP A CA DET e R9674
O 8 1923 33 88 4 88 1 LVDS | G B DATA N<2> B2 |pL2B preBl_B14 DP_HOTPLUG DET 64 o1 88 82 _GPUVCORE _EN 54,
94 83 18 < 1/ 20w
PL6A @ PL6A PR6A| LV EG A_DATA_P<0> 79 88 99 1 ME
OLt—o GM D13 R9673 201
I\ljDS |éiL6D§TA P<0> i PL6B EB D14 t¥§ Egﬁ %ﬁ 'I;':gz . mo o PRVICPU EN TN ’
4 11 PL7A 79 88 99 %
L D TIVDS 1G A DATA RE0> &1 Jmye pr78 LVDS_EG A DATA N<1> o ass Jrzow
= 94 88 18 LVDS | G A DATA P<l1> 1 |pisa PRBA| LVDS EG A DATA P<2> 70 88 99 LCD PWR EN 1R9672 2201
NO STUFF o o 1 o LVDS_| G A DATA N<1>  E3 |pigs g ool 12 LVDS EG A DATA N<2> g o 02
RO647* o 6 1 E—LVDS | G A DATA P<2> F1 lpioa ;% Z PROA LVDS_EG B DATA P<0> 79 00 99 i/"zow
10K os 00 10 > LVDS_| G A DATA N<2> @ |piog i E PROB] LVDS_EG B DATA N<O> .. A N L5861
1/ 200 ot 58 18 | G B_DATA_P<0> PL10A PRLOA| VI TA_P<1> ... R9671
281, o4 58 19 LVDS | G B DATA N<O> & |pL10B PRLOB] LVDS EG B DATA N<1> 79 58 30 .| RO678 %OW
os 00 10 rmy—LVDS_| G B DATA P<1> o lpi11a pri1Al H13 LVDS EG B DATA P<2> - " 4, 7K ¥
o8 8 19 LVDS_IG B DATA N<1> PL11B PRL1B LVDS_EG B_DATA N<2> 75 8 9 1?2"%\9 2
o4 83 18 [T LVDS 1G A CLK Hl |PL12A pPri2Al_H14a LVDS EG A CLK P T 70 88 90 201
94 88 18 LVDS I G A CLK N 3 |pL12B PR12B| J12 tggg :Eg SASI_EE N 79 88 99 2
= TP_LVDS MJX SEL_EG PLIZA | M PR14A| PWR s 18
s @p—1E-LVDS MUX_SEL EG 11 o e LVDS 1G PANEL PVR am
TP_GVJX PL14B 13 |PL14B 4 pri4gl_ M3 EG LCD PWR EN am 7o s
= D GVIUX_RESET L K3 [PL15A g § proaal N14  LVDS | G BKL_ON am e e
7 _GVUX_VSYNC 12 |pL15B = o preaBl_N13 EG BKLT _EN am e e . GMUX_S3_PD_GND
9187 82 74 8 PM ALL_GPU PGOOD NL_|pL25A g g
o0 o r>—PEX_CLKREQ L o 88 8§ 83 885 6‘,5‘ 15 55 54 50 40 48 52 31| s0'%0% G~ DBV NO STUFF
(Tiel/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) 5 6 53 883 835135 o 1R9675
oo 856 668068 35 0
1/“16W
BYIAII29a9d9y A4 02"
poeigtepreie i h-EP3V3_SO0 s EE s
NO STUFF
11R(§3K670 JTAG GMUX_TDI w0 JTAG GMUX_TDO JT_ = ISYNC VASTER=KO2 YL:IAN SYNC_DATE=07/ 28/ 2010
Poow 05 .ok 05 .ok G aphi cs MUX ( GMUX
201 .
2 M vEYRe sswsm? _]K,_ sswsm? _]'; d} Appl e 1 nc D
88 - .
— l— o
2% sk s[c ¥ st ALL SYS PYRGD NOTI CE OF PROPRI ETARY PROPERTY:
RIROS S DEHERET AN TS TE |
s 55 210 10 - _PP3V3_T20 LANA 2 T29 JTAG FET T RoSTACi AGREES T8 TP FoLLOW Mo
5% | TO MAI NTAIN TH' S DOCUMENT | N CONFI DENCE 96 OF 132
1/16W Il NOT TO REPRODUCE OR COPY I T
Mo LF w0 JTAG | SP_TDI 195 JTAG | SP_TDO 111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
402 I'V ALL RI GHTS RESERVED 88 G: 105
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0.020 Chmis place holder for 0.025 Chmin 0612 package
oM T

*L9710, D9701, C9715-C9719 SHOULD ALL BE PLACED NEAR EACH OTHER.
*PPVOUT_SO_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
* LVDS_I G BKL_PWM SHOULD BE AWAY FROM BOOST CI RCUI T

PPBUS_SO0_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS PCSSI BLE

PLACE_NEAR=D9710. 2: 3MV
CRI Tl CAL CRI Tl CAL C9715, C9716 SHOULD BE PLACED I N T-BONE. SAME FOR C9718, C9719
rgfl 0 33UH ]lrgszllqo M m?ol C9715, C9716 SHOULD BE PLACED ON TOP SI DE. PLACE C9718, C9719 ON BOTTOM S| DE
3 PP VO POWERDI - 123 . .
s PPBUS SO LCDBKLT PWR 1 61L2E2 Pl ACE NEAR=1 970 1: SMM PLACE_NEAR-L9710. 1: 3MM PPVIN BKL 1 2 _PPBUS LCDBKLT PWR SW 1 2 PLACE_NEAR=D9701. 2: SMM PLACE_NEAR=D9701. 2: SMM PEVOUT SO _LCDBKLT ¢ s 105
3(VWMa - ORI TI CAL AT soa7as 2 [N AL VIGTER 5, M MW L
1C9712 1C9713 Vel Thets s VOLTAGE=50 DFLS260 CRI_TI CAL | CRI.TI CAL| CRI TI CAL | CRI TI CAL Vel TAGES50V!
UF o UF S TOLNETIVE 1C9715 [+ C9716 |1 C9718 |+ C9719 |+ C9717
1% ; %g L2 2FT L2 2UF L 22Uk -1 2 2UF T —L T000FF
103 100 I SNS_LCDBKLT P —F égg 402 2 iggycgnm 2 % ceru |2 39R cerm 2 398 ceru 2 ;(ggv
210 210 210 603
103 100 1 LCDBKLT_N Sl PLACE_NEAR=R9708. 1: 5MM
PLACE_NEAR=W9701. 22: 5MM BKL VLDO -L PLACE_NEAR=D9701. 2: 3MM
PLACE_NEAR=D9701. 2: 3MM
w0 8140, 30 5 B B B B 2 7', PP3V3_SO PLACE NPAREUS701. 8) 3MM
1C9714 |1 C9710 C9711
:_? D1UF —— %ég/F JLUF s
2 (4 2 &Y 2 Xg‘f R9708
GoEM §o5 1 5 63. 4K
° Ry
4022
PLACE_NEAR=W9701. 22: 3MV CRI Tl CAL
o |3 | S
SI 7308DN
4
s AL L — PR 12128 R9709!
M N_NECK_W DTH=0. 4 MV
- 59. 0152
of 8§ 8 L] Wiy
402,
VDDl O VLDO VIN
w701 =
LLP1
L
6 5 24 BKL W PLACE_NEAR=U9701. 12: 10MV
0 S M N LI NE W DIF=0. 5 RO717
BKL_FSET 5 |rseT y el 21 BKL FB M N_NECK_W DTH=0. 4 mm D
5 LED RETURN 1 oo ¢ s
BKL_FLT 20 |fLTER g our1| 12 BKL_| SEN1 ] 1160 1% M NRESW BTG 20™m
M N_LINE W DTH=0. 5
BKL_| SET 3liser ®  curzl 13 BKL | SEN2 M N-REGCW BT’ 30" i 413?2
fee]
415230 28 26 23 18 6 SMBUS PCH cLk R9753 0 LAANZ — BKL SCL 10 |scoLk 5 aural_14 BKL_| SEN3 PLACE N%?Tgla 10Mv
BKL_SDA 11 |spa oural 16 BKL_| SENA 1 ,1\9\-/\2/2 LED RETURN 2 am ¢ -
SMBUS_PcH DATA RO757 0 1 2 LVDS_BKL_PVWI RC 2 |y cuts|_17_BKL_| SENS W NRESR U BEES: 20 17268 1% W NRESR U BEES: 20
492302020 58 % NNN=5% 1/16W M-LF 402 5
R9731 TP_BKL_FAULT 7_lFAlLT outel 18 BKL_| SEN6 PLACE NEAR owt
w0 PPBUS SO LCDBKLT PWR A . BKLT_EN 4 len vsynd_19 BKL_VSYNC R 7191
> 2, LED RETURN .
]30115/K NO STUFF 1 CRITI CAL M N LINE WDIFH=0. 5 nm /vvs/ 5 u 3 N CTRE WOTRED 5 10D ©
M:ls‘iév 1C9723 « R9715 R9765 % [ 1R9755 M N_NECKZW DTH=0. 20 nm 1/1JF6W1/D M N_NECK_W DTH=0. 20 mm
40 UF 100K 10K U — 402
> 2&2//} 1%6 ( EEPROM [shoul d set EN_| _RES=1) iow 2 8 8 Ty %%':W PLACE_NEAR=US7OL. 16: 10MM
BB i R9714} 62 o S T it R9720
147K 4 | _LED=25. 1ma 4l RY(APN: 35353218) 2 10.2
163 | — ; 1 2 LED RETURN 4 oD -
116w | _LED=369/ Ri set M N _LINE W DIFF0. 5_nm VVy 3 M N LINE W DIFF0. 5_nm
= w;bgz . M N_NECK_W DTH=0. 20 nm 1/1?9,‘/1& M NNECK_W DTH=0. 20 mm
R9704 RI716"| Fpiumro. 62Khz &5
0 90. 9K d i h PLACE_NEW(éjj 10Mv
w6 LCD _BKLT_PWM 1 2 yiaxsdetails in spec 075
o Y, M LE = 708 LED RETURN_5 o ¢ =
LCD_BKLT_PWM SHOULD BE KEPT AWAY FROM BOOST Cl RCUI T 316w STUFF 2 M N LTNE W DTFEG 5 YWy T M N LLNE W BTFED 5
— - 46% 1 C970 M N_NECK_W DTH=0. 20 nm 1/T1|:6 0 M N_NECK_W DTH=0. 20 nm
R9704 SHOULD BE 47K | F RC FILTER IS USED 3PF XV\QSZlO 402
2 OgM BKL | SGND 1 2 PLACE_NEAR=U9701. 18: 10M1
4
M N_LINE WDTH=0.4 MV PLACE_NEAR=U9701. 9: 10MM R:?07%2
= M NRECK W DTH=0. 2 M IAAN2 LED RETURN 6 oD ¢ =
PLACE XV®710 AWAY FROM U9701. 1AND U9701. 15 M N-RES-W BTHES: 30 1168y 1% M N-RES-W BTHES: 30"
42
SYNC MASTER=K92 DI NESH SYNC DATE=09/07/ 2010
LCD Backl i ght Driver (LP8545)
PART# QryY | DESCRI PTI ON REFERENCE DESI GNATOR( S) CRI TI CAL BOM OPTI ON
10750196 1 0. 0250HM 1W 0612, MTL FI LM RES R9700 CRI TI CAL d} Appl e I nC D
®
NOTI CE OF PROPRI ETARY PROPERTY:
THE | NFORMAT| ON_CONTAI NED HEREI N IS THE
'Rl ETARY Pl ERTY_OF APPL wVPUT I NC.
THE POSESSOR AGREES TO THE FOLLOW NG
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 97 OF 132
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLISH I T | N WHOLE OR PART
I'V ALL RI GHTS RESERVED 89 G: 105
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CRI TI CAL
Q806
FDCB638APZ_SBVS001 PPBUS SO LCDBKLT FET
CRITI CAL SSOT6- HF
F9800 b MOSFET FDC638APZ
3AVP- 32V- 467
64 63 50 49 39 35 8 7 6 PPBUS G3H . 2 PPBUS SO_LCDBKLT FUSED < CHANNEL P- TYPE
WL E WOTF0. 5 e
S MRS W oo 375 e *rogos  cos02 %J_}_ L RDS( ON) 43 nChm @. 5V
301K —— 0.1 LOADI NG 0.4 A (EDP)
View E |
e P
2 %2 402-1
PBUS SO LCDBIQT EN DIV
'R9809
147K
e
5 02
PBUS SO LCDBKLT EN L
Q807 | Bk
SSMBNL5FEAPE
sorses | Kh
PPBUS SO _LCDBKLT PWR go
— TR WoTo.5 i
M N REGC W DTH-0. 375 Mt
s VoL Tace 10V
S
%6 o [TTy-LCD BKLT EN BKLT EN L
R9840
4.7%
e
Py
= Q807 |2k
SSMBNL5FEAPE
sarses | Kh
—
(G Sf;
25 [TR)-BKLT PLT RST L
SYNC _VASTER=K17 M.B SYNC _DATE=04/26/201d
I'H!& T
LCD Backl i ght Support
BT RE OV b : |
d} Appl e Inc. .,,m.,,,_l_
<)
NOTI CE OF PROPRI ETARY PROPERTY: PR —
THE | NFORMATI ON_CONTAI NED HEREIN | S THE
P RI ETARY PROPERTY OF APPLE COMPUTER, | NC.
THE POSESSOR AGREES TO THE FOLLOW NG 2
| TO MAINTAIN THI'S DOCUMENT | N CONFI DENCE 98 OF 132
Il NOT TO REPRODUCE CR COPY I T e ——————
11l NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART
IV ALL RI GHTS RESERVED 90 O: 105




o1

88

88

88

72

82

87

88

GPU Rail Sequenci ng
0B Bh Ehe oI [ S0RGo5 68! S Lo come
1) GPU 3.3V

2) GPUvcore

3) GPU_1.0V

4) GPU_1.8V; GDDR5 1.5/1.35V

P3V3GPU_EN __ P3V3GPU_EN

P3V3GPU_EN 91 88 72
= = VAKE_BASE=TRUE — o
GPUVCORE_EN GPUVCORE_EN GPUVCORE_EN
- o1 ez s L — | [ o2 88 o
P1VOGPU_EN o100 0 P1VOGPU_EN __ P1VOGPU_EN oD o7 50 o

P1V5FB1V8GPU R _EN

MAKE_BASE=TRUE —
PLACE_NEAR=U9500. 27: 7mm

91 88 PLVSFB1VBGPU_R_EN A0, s ePIVBFBLEN P1V5FB_EN
VAKE_BASE=TRUE KE_BASE=TRUE —
5%
RO932 sy
MF-LF
N 5 402 91 721 PLVBGPU EN __ P1V8GPU_EN
1/510/60W
VE-LF 1 C9932
402 —— 0. 470F 0. 47UF
PLACE_NEAR=U7880. 2: 7nm L%, L%,
2 CERM X5R 2 CERM X5R
402 402
NO STUFF NO STUFF

EXT GPU PWRGD Pul | up

00 91 89 88 85 84 PP3V3—SO

102 1
46 41 4035 36 35 33 28 26 25 23 12 7 6
83 80 73 72 62 61 57 54 52 51 50 49 48

PLACE_NEAR=UB000. AH16: 7nmm

PM ALL GPU PGOOD

91 88 87 82 74 5 [TR)
91 88 87 82 74 5 (TN

—4
PM ALL GPU PGOOD — o

PM ALL GPU PGOOD

87 o1

72 01

OO 5 74 82 87 88 91

91 88 67 82 74 5 [TN)

PM_ALL_GPU_PGOOD
MAKE_BASE=TRUE

71 56 48 45 20 25 24 23 22 20 10 17 7 o _PP3V3_S5

PCH SO PWRGD

of 59 gg g5 ga'0% 107 100 96 8373 TTBEay aT o

46 41 40_39 38 35 32 28 26 25 23 12 7 6
83 80

73 72 62 61 57 54 52 51 50 49 48
102 100

88 73 45 23 (TR ALL_SYS PWRGD

o T CPUI WP_PGOOD

NO STUFF
R9%63
1 2
R9950* 1 C9950 402
1K % o/ZLUF
5% 8%
e 2 ghv
402,
s 74LVC2CO8GT
1rx SOT833
w95/7 PM_S0_,PGOOD
2 08 e
74LVC2Q08GT
4 5 - SO1833 R9962
PLACE_NEAR=U1800. p12: 7nm U950 2 _SYS PWROK R 1 1K 2 PM PCH SYS PVWROK @ 7 2
<L Sl o8 5%
4 40 %'\g\/
- SMC_DELAYED_PWRGD NO STUFE
PLACE_NEAR=UL800. L22: 5. 54mm
1(l)?9961
5%
116w
MECLF
2402

— PM PCH PVROK ;o

Unused PGOOD si gnal

102 100 91 89 88 85 84
46 41 40 39 36 35032128 23 53 35 13 9% PP3V3 SO
5380 73 72 62 61 57 54 52 51 50 49 a8

91 67 _TP_DDRREG PGOOD

NO STUFF

CPUl WP_AXG PGOOD

TP_DDRREG PGOOD ) 67 o1

MAKE_BASE=TRUE

o1 72 _TP_P1V5S3RS0 RAMP DONE

TP P1V5S3RS0O RAMP DONE Yan R

MAKE_BASE=TRUE

SYNC MASTER=K92 YUAN

SYNC DATE=07/30/201 A

Power Sequenci ng

EG PCH SO

d} Appl e I nc.
®

NOTI CE OF PROPRI ETARY PROPERTY:

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

| TO MAINTAIN THI' S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY | T

IV ALL RI GHTS RESERVED

111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART
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8

7

6

4

CPU Si gnal

Constraints

VEI GHT

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NEO(‘GA;:"
CPU_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
CPU_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE| =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7 ML 7ML
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

VEI GHT

CPU_VCCSENSE

*

25 ML

P

CPU_AGTL * =STANDARD 2 CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
CPU_8M L * 8 ML 2 CPU_VI D * 0.457 MM 2
CPU_COWP * 20 ML 2

CPU_I TP * =2: 1_SPACI NG 2

Most CPU signals with i npedance requirenents are 50-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: Cal pel | a SFF DG (DG 407364_v1.5),

PCl - Expr ess

Section 2.8

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘@;:‘
PCI E_85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF
CLK_PCI E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
PCI E * =3X_DI ELECTRI C 2 PCI E TOP, BOTTOM| =4X_DI ELECTRI C 2
CLK_PCI E * 20 ML 2

i npedance.

CPU Net

Properties

6917

6917

6917

6917

917

917

917

917

10 16

10 16

917

10 19 45

10 17

10 17 29

10 23 25

10 23

10 23

9 23

9 23

10 17

10 46 68

10 19 23

10 19

10 16

10 16

16 23

16 23

23

10 23

10 23

10 23

10 23

10 23

10 23

10 23

NET_TYPE

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

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

) | CPU 50S CPU_AGITL CPU_PWRGD
O BM.IHRMIRIP_| CPU 50S CPU 8M L PM THRMIRI P_L
O—XDE_ A K CPU K PCOE 90D| QK PAE | TPCPU _CL K100M P
O—XDE_aK CPU K PCOE 90D| QK PAE | TPCPU _C1 K100M N
O—XDE_OK PCH K PCOE 90D| QK PAE | TPXDP_CI K100M P
O—XDB_ QK PCH K PCOE 90D| QK PAE | TPXDP_CL K100M N
O XP aKITp QK PCOE 90D| QK PAE XDP_CPU_CLK100M P
X aKITP CKPCE 90D| K PAE XDP_CPU_CLK100M N
= CPU 555 CPU 8M | CPU PSI L
[CO—BM.DERSLPVR CPU 50S CPU_AGITL PM _DPRSLPVR
D CPY 27PAS CPU_COVP CPU_PEG COWVP N
[— CPU 27PAS CPU_COVP CPU_PEG RBI AS
ODo—ceucawe CPY 27PAS CPU_COVP CPU_COVP3
Do—ceucawe CPY 27PAS CPU_COVP CPU_COMP2
Do—ceucawe CPY 27PAS CPU_COVP CPU_COMP1
Do—eucawe CPY 27PAS CPU_COVP CPU_COMPO
O—XE_1Dl CPU 50S cPy | TP XDP_CPU_TDI
O—XDE_ 10 CPU 50S cPy | TP XDP_CPU_TDO
X I CPU 50S cPy | TP XDP_CPU_TMS
O—XDE_TICK CPU 50S cPy I TP XDP_CPU_TCK

>_TRST_| CPU 50S cPy | TP XDP_CPU TRST L
CO—XDe_EPM CPU 50S cPy | TP XDP_BPM L<3. . 0>
CO—XDE_EPM.L CPU 50S cPy | TP XDP_BPM L<7. . 4>
OO—(ESB CPURST L) |cpy s0s CPU LTP XDP_CPURST_L
i CPU_55S CPU 8M L CPU_VI D<6. . 0> N
= CPU_50S CPU_AGITL CPUI WP_| MON
[CO—CPU VCCSENSE CPY 27PAS cpy veesense | CPU_VCCSENSE P
[CO—CPU_VOCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
[CO—CRLL VCCSENSE CPU 27P4S CPU_VCCSENSE | CPU VCCI OSENSE P 12 70
[O—CELL VCCSENSE CPU 27P4S CPU VCCSENSE | CPU VCCI OSENSE N 12 70
CO—CRULVCCSENSE CPU 27P4AS CPU VCCSENSE | CPU AXG SENSE P
O CPU_VCCSENSE CPU 27P4S CPU_VCCSENSE | ) AXG -
flamn CPU 27P4S CPU_VCCSENSE | CPU VCC VAL SENSE P
[ CPU 27P4S CPU_VCCSENSE | CPU VCC VAL SENSE N
CPU _27P4S CPU VCCSENSE | CPU AXG VAL SENSE P
far CPU 27P4S CPU_VCCSENSE | CPU AXG VAL SENSE N
[ CPU 555 CPU 8M | GFX_VI D<6. . 0>
[O—BM.DPRSLPVR CcPU 508 CPU_AGTL GFX_DPRSL PVR
[ CcPU 508 CPU_AGTI GFX_VR_EN
D CPU 50S CPU_AGITL GEXI WP_| MON
[ PCl E_85D PClE PEG R2D P<7..0>
[ PCl E_85D PClE PEG R2D N<7..0>
[O—BEGRD PCl E_85D PClE PEG R2D C P<7..0>
[ PCl E_85D PClE PEG R2D C N<7.. 0>
[O—BEG 2R PCl E_85D PClE PEG D2R P<7.. 0>
[ PCl E_85D PClE PEG D2R N<7. . 0>
D PCl E_85D PClE PEG D2R C P<7..0>
[ PCl E_85D PClE PEG D2R C N<7. . 0>
[ CPU 50S CPUMID CPU_VI DSOUT
[ CPU_50S CPU VID CPU VI DSCLK
[ CPU 50S CPUVID CPU_VI DALERT L
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Menory Bus Constraints

Menory Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
MEM 37S * =37_OHM SE|  =37_OHM SE =37_OHM SE =37_OHM SE =STANDARD =STANDARD
MEM 40S * =40_OHM SE|  =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 72D * =72_OHM DI FF | =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF =72_OHM DI FF
MEM 50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_0OHM DI FF =85_0OHM DI FF =85_OHM DI FF =85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o

VEM_CLK2MVEM * =4: 1_SPACI NG 2
MEM CTRL2CTRL * =3: 1_SPACI NG 2
MEM _CTRL2MEM * =2.5:1_SPACI NG 2

VEM_CVD2CVD * =1.5: 1_SPACI NG 2

VEM_CVD2NEM * =3: 1_SPACI NG 2
MEM _DATA2DATA * =1.5:1_SPACI NG 2
MEM _DATA2NEM * =3: 1_SPACI NG 2

VEM_DQS2NEM * =3: 1_SPACI NG 2

VEM_20THER * 25 MLS 2

Menory Bus Spaci ng Group Assignnents

SPACI NG_RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET

NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE
MEM CLK MEM CLK * VEM CLK2VEM MVEM_CVD MEM CLK * VEM CND2VEM
MVEM_CLK MEM_CTRL * VEM_CLK2MVEM MVEM_CMD MEM_CTRL * VEM_CVD2MVEM
MVEM_CLK MVEM_CMD * VEM_CLK2MVEM MVEM_CMD MVEM_CMD * VEM_CMD2CMD
MEM_CLK MEM _DATA * VEM CLK2VEM MEM_CMD MEM _DATA * VEM CND2VEM
MVEM_CLK MVEM_DQS * VEM_CLK2MVEM MVEM_CMD VEM_DQS * VEM_CVD2MVEM
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r i NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r :
MEM_CTRL MEM_CLK * MEM CTRL2NMEM MEM_DATA MEM_CLK * MEM DATAZNEM
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL MEM _DATA MEM _CTRL * MEM _DATAZMVEM
MEM CTRL MEM_CVD * MEM CTRL2NMEM MEM DATA MEM_CVD * MEM DATAZNVEM
MEM CTRL MEM _DATA * MEM CTRL2NMEM MEM _DATA MEM _DATA * MEM DATA2DATA
MEM _CTRL MEM DG5S * MEM_CTRL2VEM MVEM _DATA MEM DG5S * MVEM_DATA2VEM
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r 4 NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RUL EﬁSE.r 4
MEM_DQS MEM_CLK * VEM DQS2MVEM MEM_CLK * * VEM 20THER
MEM_DQS MEM_CTRL * VEM DQS2MVEM MEM_CTRL * * VEM 20THER
MEM_DQS MEM_CMVD * VEM DQS2MVEM MEM_CMVD * * VEM 20THER
MEM_DQS MEM_DATA * VEM DQS2MVEM MEM_DATA * * VEM 20THER
MEM_DQS MEM_DQS * VEM DQS2MEM MEM_DQS * * VEM 20THER
. Need to support MEM *-style wildcards!

DQ DM-si gnal s should be matched wi thin 0.508mm of asspci ated DQS pair.

DQS intra-pair

mat ching should be within 0.127mm no inter-pair matching requirenent.

DQS to clock matching should be within [CLK-12. 7nmmj and [ CLK+25. 4mmj .

CLK intra-pair

mat chi ng should be within 0.127mm inter-pair matching should be within 0.508mm

CONTROL signals should be matched within [CLK-12. 7mj to [CLK+0.0mj of CLK pairs.
A/ BA/ CVD signal s should be matched within [CLK-12.7m] to [CLK+12.7mmj of CLK pairs.

DQ DQs/ A/ BA/ cnd si gnal
Maxi mum | engt h of any signal

spacing is 4x dielectric, CLK is 5x dielectric.
fromdie pad to SODI MM pad is 139.7mm from procesor ball to SODI MM pad is 114.3mm

SOURCE: Cal pella SFF Platform DG, Rev 1.5 (#407364), Section 2.2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 72D MEM O K MEM A CLK P<5..0>
O MEMA QK MEM 72D MEM QL K MEM A CLK N<5. . 0>
O MEM A CNTL MEM 37S MEM CTRI MEM A_CKE<3. . 0>
O MEM A CNTL MEM 37S MEM CTRI MEM A _CS L<3..0>
O MEM A CNIL MEM 37S MEM CTRI MEM A_ODT<3. . 0>
O MEMA QD MEM 40S MEM CNVD MEM A_A<15.. 0>
O MEMA D MEM 40S MEM_CMVD MEM A _BA<2..0>
O MEMA D MEM 40S MEM CMVD MEM A RAS L
O MEMA D MEM 40S MEM CMVD MEM A CAS L
O MEMA D MEM 40S MEM CNVD MNEM A VE L
O MEM A DQ BYTEQ MEM 50S MEM DATA MEM A _DQ<7. . 0>
O MEM.A_DQ BYTET MEM 50S MEM DATA MEM A_DQx<15. . 8>
CO—MEMA_DQ BYTE2 MEM 50S MEM DATA MEM A _DQ<23. . 16>
CO—MEM A _DQ BYTE3 MEM 50S MEM DATA NMEM A DQ<31. . 24>
CO—MEM A DQ BYTF4 MEM 50S MEM DATA MEM A_DQ<39. . 32>
O MEM A DQ BYTES MEM 50S MEM DATA MEM A _DQ<47. . 40>
O MEM A DQ BYTEG MEM 50S MEM DATA NMEM A DQ<55. . 48>
O MEMA_DQ BYTE? MEM 50S MEM DATA NMEM A DQ<63. . 56>
O MEMA DOSO MEM 85D MEM DQS. MEM A_DQS_P<0>
CO—MEMA_DOSO MEM 85D VEM DS MEM A DQS N<O>
O MEM A DXE1 MEM 85D MEM DQS. MEM A _DQS_P<1>
O MEM A DXE1 MEM 85D VEM DS NVEM A DOS N<1>
O MEMA DQS2 MEM 85D MEM DQS. MEM A_DQS_P<2>
O MEMA DQS2 MEM 85D VEM DS NVEM A _DOS N<2>
O MMA DXS3 MEM 85D VEM DS MEM A DQS P<3>
O MEMA DOS3 MEM 85D VEM DS MEM A DQS N<3>
O MEMA D4 MEM 85D MEM DQS. MEM A_DQS_P<4>
O MEMA DOs4 MEM 85D VEM DS NMVEM A_DQS_N<4>
CoO—MEMA DOSS MEM 85D VEM DS MEM A DQS P<5>
O MEMA DOSS MEM 85D VEM DS NVEM A _DQOS N<5>
O MEMA DOSE MEM 85D VEM DS NVEM A DOS P<6>
O MEMA DXSE MEM 85D VEM DS MEM A DQS N<6>
O MEMA DQS7 MEM 85D MEM DS MEM A DQS P<7>
O MEMA DGS7 MEM 85D VEM DS NVEM A DOS N<7>
O MEMEB AK MEM 72D MEM O K NMEM B_CLK P<5. . 0>
O MEMEB AK MEM 72D MEM O K NMEM B_CLK N<5. . 0>
O MEMB ONTL MEM 37S MEM CTRI MEM B_CKE<3. . 0>
O MEMB CNL MEM 37S MEM CTRI MEM B_CS_L<3..0>
O MEMB ONTL MEM 37S MEM CTRI MEM B _ODT<3. . 0>
O MEMEBE QD MEM 40S MEM_CMVD MEM B_A<15. . 0>
O MEMEB QD MEM 40S MEM_CMVD MEM B_BA<2.. 0>
O MEMEB QD MEM 40S NMEM CMVD NVEM B_RAS L
O MEMEB QD MEM 40S MEM CMVD VEM B_CAS L
OO MEMB QD MEM 40S MEM CMVD MEM B VE L
O MEM B_DQ BYTEQ MEM 50S MEM DATA MEM B_DQ<7. . 0>
O MEMB_DQ BYTE] MEM 50S MEM DATA MEM B_DQx<15. . 8>
O MEM B DQ BYTE2 MEM 50S MEM DATA MEM B_DQ<23. . 16>
CO—MEM B DQ BYTE3 MEM 50S MEM DATA MVEM 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 50S MEM DATA NMVEM B_DQ<55. . 48>
O MEM B DQ BYTE? MEM 50S MEM DATA NMVEM B_DQ<63. . 56>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS P<0>
CO—MEMB DOSO MEM 85D VEM DS MEM B_DQS N<O>
O MEM B DXE1 MEM 85D MEM DQS. MEM B_DQS_P<1>
O MEM B XE1 MEM 85D MEM DQS. MEM B_DOS N<1>
O MEM B DQs2 MEM 85D MEM DQS. MEM B_DQS_P<2>
OO MEMEB DOS2 MEM 85D VEM DS NVEM B_DQOS N<2>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS P<3>
O MEMB DOS3 MEM 85D VEM DS MEM B _DQS N<3>
O MEMB DOs4 MEM 85D VEM DS VEM B_DQS_P<4>
O MEM B DQsa MEM 85D MEM DQS. MEM B_DQS _N<4>
O MEMB DOSS MEM 85D VEM DS MEM B_DQS P<5>
O MEMB DOSS MEM 85D VEM DS MEM B _DQS N<5>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS P<6>
O MEMB DXS6 MEM 85D VEM DS MEM B _DQS N<6>
O MEM B DQS7 MEM 85D MEM DQS. MEM B_DQS_P<7>
O MEM B DQS7 MEM 85D VEM DS NVEM B_DQOS N<7>
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Digital Video Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z"
DP_85D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
LVDS_85D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

DI SPLAYPORT

=4: 1_SPACI NG 2

DI SPLAYPORT

TOP, BOTTOM|

=4: 1_SPACI NG

LVDS

=4: 1_SPACI NG 2

LVDS

TOP, BOTTOM|

=4: 1_SPACI NG

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193

SATA Interface Constraints

PHYSI CAL_RULE_SET LAYER &LE’A‘((E%TE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SATA_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SATA_37SE * =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE =37_OHM SE
SATA_S50SE * =50_CHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM SE =50_OHM SE
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff o SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
SATA lsiaisansesio| =5 1_SPACI NG 2 SATA ToP, BOTTOM|  =5: 1_SPACI NG o
SATA_I COWP * 15 ML 2

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191, 193

USB 2.0

Interface Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCH_USB_RBI AS * =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD :STANDARb i

USB_85D * =85_COHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LINE TOLINE SPACING | VeI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG

usB

15L3,15L4,15L9, 1 5L10

=4: 1_SPACI NG 2

usB

TOP, BOTTOM|

=4: 1_SPACI NG

USB_RBI AS

*

15 ML

SOURCE: HR PLATFORM DESI GN GUI DE, TABLES 191,

193

PCH Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—D2_AUX CH DP_85D pspiaypert [ DP 1G AUX CH P 517 84
D aux o DP_85D DisplAyPorT [ DP_1G AUX_CH N 817 84
LS 1GA QK LVDS 85D LVDS LVDS IG A CLK P 18 88
LS 1GA QK LVDS 85D LVDS LVDS |G A CLK N 15 88
CO—LVDS 1G A DATA LVDS 85D LVDS LVDS | G A DATA P<2..0> 54
O—LVDS LG A DATA LVDS 85D LVDS LVDS | G A DATA N<2..0> 54
CO—L\DS 1 G A DATA3 LVDS 85D LVDS NC LVDS | G A DATAP<3>
CO—LVDS 1 G A DATA3 LVDS 85D LVDS NC LVDS | G A DATAN<3>
CO—LVDS_1G B DATA LVDS 85D LVDS LVDS | G B DATA P<2..0> 56
CO—L\DS 1G B DATA LVDS 85D LVDS LVDS | G B DATA N<2..0> 54
[CO—DB_SATA G2 RD SATA_90D SATA SATA_HDD R2D C P 616 41
[ SATA_90D SATA SATA HDD R2D C N 6 16 41
O —SATA_HDD ROVR R2D SATA_90D SATA SATA _HDD R2D P 6 m
[— SATA_90D SATA SATA HDD R2D N 6 am
O DB_SATA G3 RD SATA_90D SATA SATA HDD R2D UF P 6 a1
[ SATA_90D SATA SATA HDD R2D UF_N 6 a1
O DB_SATA G3 RD SATA_90D SATA SATA HDD R2D RDRVR OUT P s«
[ SATA_90D SATA SATA _HDD R2D RDRVR OUT N 6 a
[CO—DB_SATA G2 R2D SATA_ 90D SATA SATA_HDD R2D RDRVR IN P s«
[ SATA_90D SATA SATA HDD R2D RDRVR I N N6
O DE_SATA G3 RD SATA_90D SATA SATA HDD R2D RC UE P 6 m
= SATA_90D SATA SATA_HDD R2D RC UF_N 6 am
[CO—SATA_HDD 2R SATA_90D SATA SATA _HDD D2R P 616 41
[— SATA_90D SATA SATA HDD D2R N 5 16 41
[CO—SATA_HDD 2R SATA_ 90D SATA SATA HDD D2R RDRVR OUT P s«
f— SATA_90D SATA SATA _HDD D2R RDRVR OUT N6 a
[CO—SATA_HDD 2R SATA_ 90D SATA SATA HDD D2R RDRVR IN P s«
[= SATA_90D SATA SATA HDD D2R RDRVR I N N6
[CO—SATA_HDD ROVR [2R SATA_90D SATA SATA HDD D2R C P 6 a1
[ SATA_90D SATA SATA HDD D2R C N 6 a1
[CO—SATA 0D R2D SATA_90D SATA SATA ODD R2D C P 16 a1
= SATA_90D SATA SATA_ODD R2D C N 16 a1
[ SATA_90D SATA SATA ODD R2D P 6 a1
[ SATA_90D SATA SATA ODD R2D N 6 a1
[CO—SATA_ 0D R2D SATA_90D SATA SATA ODD R2D UF P n
= SATA_90D SATA SATA ODD R2D UF_N n
[CO—SATA OO0 2R SATA_90D SATA SATA _ODD D2R P 16 a1
[ SATA_90D SATA SATA ODD D2R N 16 a1
[O—SATA_ 0D 2R SATA_90D SATA SATA ODD D2R C P n
[ SATA_90D SATA SATA ODD D2R C N n
[CO—SATA_ QD 2R SATA_90D SATA SATA_ODD _D2R UF_P 6 am
[— SATA_90D SATA SATA _ODD D2R _UF_N 6 a1
CO—PCHLSATA3 1 COVP | SATA 50SE SATA_| COVP. PCH SATA3COWP 6
CO—BCHSATA ICOVP | SATA 37SF SATA_I COVP PCH_SATAI COWP "
CO—LUSE HUE1_Lp USB_85D USB. USB HUB1_UP_P 18 24
[= USB_85D USB USB_HUB1_UP_N 18 24
O USB HUE2 Up USB_85D USB USB_HUB2 _UP_ P 16 24
[ USB_85D USB USB_HUB2_UP_N 16 24
O USB_EXTA USB_85D USB USB_EXTA P 24 42
= USB_85D USB USB _EXTA N 24 a2
O SE EXIR USB_85D USB USB_EXTB P 24 a2
D USB_85D USB USB_EXTB_N 24 a2
O USB EXIC USB_85D USB USB_EXTC P 24 43
[ USB_85D USB USB_EXTC N 24 43
O USB_CAVERA USB_85D USB USB CAMERA CONN_P 6 a1
[ USB_85D USB USB_CANMERA _CONN_N 6 a1
O USB.EBT USB 85D USB. USB BT P o 24 31
[ USB_85D USB USB_BT N 6 24 31
[O—USB TPAD USB 85D USB USB_TPAD P 24 53
f— USB_85D USB USB_TPAD N 24 53
OO—SB IR USB 85D USB USB IR P 24 a4
[ USB 85D USB USB IR N 24 aa

i USB | PCH USB RRBI AY USB RBI AS PCH USB RBI AS 18
[O—USB T29A USB 85D USB USB_T29A P s 24
[— USB_85D USB USB T29A N o 20
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LPC Bus Constraints

PCH Net

Properties

PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA#"
LPC_50S * =50_OHM SE|  =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
CLK_LPC 50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
LPC * 6 ML 2
CLK_LPC * 8 ML 2

SMBus I nterface Constraints
PHYSI O‘-\L7RLLE7$ET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:"
SMB_50S i =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI I\CLRULE7$ET LAYER LI NE- TO LI NE SPACI NG VE| G—{T ’
SMVB * =2x_DI ELECTRI C 2

SI O Si gnal

Constraints

HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G&:’{
HDA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—ff ’
HDA * =2x_DI ELECTRI C 2

PHYSI CAL_RULE_SET LAYER AFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_SLOW

8 ML

SPI I nt

erfac

e Constraints

PHYSI CAL_RULE_SET LAYER ALLOWROUTE | 1 i UM LINE W DTH | M NIMUM NECK W DTH | MAXI MM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SPI_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPI

8 ML

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O—LBCAD LPC_50S LPC. LPC AD<3. . 0>
O LPC_ERAME | L PC 50S LPC LPC FRAME L
O—LBC RESET | L PC 50S LPC LPCPLUS RESET L
CO—BCHLEC A KO CKIPC50S OKIPC LPC CLK33M SMC R
OB LEC A KO CKIPC50S OKIPC LPC CLK33M SMC
CO—BCHLPC A KO CKIPC50S OKIPC LPC CLK33M LPCPLUS
[CO—SMBUS PCH O K SMB_50S SMB SMBUS PCH CLK

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

> PCH 0_| , 50S SVB SML_PCH 0_DATA
CO—SMBUS PCH 1 QK SMB_50S SMB SM_._PCH 1_CLK
CO—SMBUS PCH 1 DATA  SMB 50S SMB SML_PCH 1_DATA
CO—HABIT OK HDA 50S HDA HDA BIT_CLK
= HDA 50S HDA HDA BIT CLK R
[O—HDA SYNC HDA 50S HDA HDA SYNC
= HDA_50S HDA HDA_SYNC R
O HDARST | HDA 50S HDA HDA RST R L
[ HDA 50S HDA HDA RST L
[O—HDA SDINO HDA 50S HDA HDA _SDI NO
= HDA 50S HDA AUD SDI _R
CO—HbA SDOUT HDA 50S HDA HDA SDOUT
D HDA 50S HDA HDA SDOUT_R
O—SBLaK SPl_55S SPI SPI_CLK R
OO—SBLaK SPl_55S SPI SPI _CLK
[C>—SBL_Ms SPL_55S spl SPI _MOSI _R
CO—SBL_MxI SPl_55S SPI SPI _MOSI
OO—SBLMSs0 SPl_55S SPI SPI _M SO
O—SBL_cs0 SPl_55S SPI SPI_CSO R L
= SPl_55S SPI SPI _CSO_L
[O—BCLE ENET_R2D PCl E_85D PClE PCl E ENET_R2D P
O —BOLE_ENET_R2D PCl E_85D PClE PCl E ENET_R2D N
O—BCLE ENET_R2D PCl E_85D PClE PCIE ENET_R2D C P
[O—BCLE ENET_R2D PCl E_85D PClE PClE ENET_R2D C N
[O—PBCLE ENET 2R PCIE 85D PCIE PCl E_ENET_D2R P
[O—BCLE ENET_2R PCl E_85D PClE PCl E_ ENET_D2R N
[O—BCLE ENET 2R PCl E 85D PClE PCl E ENET_D2R C P
[O—BCLE ENET_2R PCl E_85D PClE PCl E ENET_D2R C N
CO—BCLE AP RD PCl E_85D PClE PCl E AP_R2D P
[O—BCLE AP RD PCl E_85D PCl E PClE AP_R2D N
CO—PCLE AP ROD PCl E_85D PCIE PCIE AP R2D C P
CO—BCLE AP RD PCl E_85D PCIE PCIE AP_R2D C N
[O—BCLE AP 2R PCl E_85D PClE PCl E AP_D2R P
[O—PBCLE AP 2R PCIE 85D PCIE PCl E_AP_D2R_N
[O—BCLE AP 2R PCl E_85D PClE PClE AP_D2R PI _P
[O—BCLE AP 2R PCl E_85D PClE PClE AP_D2R Pl _N
[O—PCLE AP R2D PCIE 85D PCIE PCl E_AP_R2D PI _P
O—BCLE AP RD PCl E_85D PClE PCIE AP_R2D PI _N
[O—BCE EWRD PCl E_85D PClE PCl E FW R2D P
[O—BCE EWRD PCl E_85D PClE PClE FWR2D N
[O—BCQE EWRD PCl E_85D PClE PCE FWR2D C P
CO—PCE EWRD PCl E_85D PClE PCIE FWR2D C N
[O—BCE EWM®R PCl E_85D PClE PCl E FW D2R P
O—BCE EW®R PCl E_85D PClE PCl E FW D2R N
[O—PCLE EWRR PCIE 85D PCIE PCIE_FWD2R C P
[O—BCE EWM®R PCl E_85D PClE PCIE FWD2R C N
[»—BCE G KI00M K PCOE 90D CIK POE PCl E_ CLK100M PCH P
== PCI E_Cl K100M CK PCIE 90D CK POE PCl E_CLK100M PCH N
[»—BCE QKIOOM 129 K PCE 90D CIK POE PCl E_ CLK100M T29_ P
=>—PCLE_QKIOOM T29_ K PCE 90D CIK POE PCl E_ CLK100M T29_ N
= K PCOE 90D CIK PCOE PCH CLK96M DOT_P
= CK PCIE 90D ClK PCE PCH CLK96M DOT_N
rzp PCLE Gl K100M P K TA P
[»—BCE G KI00M CK PCIE 90D CIK PCOE PCH CLK100M SATA N
= CPU_50S K POE PCH CLK14P3M REFCLK
CPU_50S K POE PCH CLK33M PCl | N
CO—BCLE QLKI00M K PCOE 90D G K POE PEG CLK100M P
= K PCE 90D CIK POE PEG CLK100M N

- A & X . PCl E_ CLK100M ENET_P
[— K PCOE 90D CIK POE PCl E_ CLK100M ENET_N
[O—BCLE QLKI00M AP K PCOE 90D CIK POE PCl E_ CLK100M AP_P
= K PCOE 90D CIK POE PCl E_CLK100M AP_N
[CO—BCLE_QLKI0OM EW K PCE 90D G K POE PCl E_ CLK100M FW P
[ K PCE 90D CIK POE PCl E_ CLK100M FW N

- L & X 4 PCl E K100M EXCARD_P
= K PCOE 90D CIK POE PCl E_ CL K1I00M EXCARD N
[ —BCLE 129 RD PCl E_85D PClE PCl E T29_R2D C P<3..0>
[»—BCE 129 RD PCl E_85D PClE PClE T29_R2D C N<3..0>
ey PO E_T29_R2D PCl E_85D PClE PCl E T29_R2D P<3..0>
»—BCLE 129 RD PCl E_85D PClE PCl E T29_R2D N<3.. 0>
[>—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R P<3..0>
PCIE_T29 PR PCIE 85D PO E PCl E T29 D2R N<3..0>
[»—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R C P<3..0>
[@»—BCLE 129 2R PCl E_85D PClE PCl E T29_D2R C N<3..0>

6 16 a5

6 16 a5

6 25 47

18 25

25 45

6 25 47

6 16 23

6 16 23

16 48

16 48

16 48

16 48

16 57

16 74

16 74

16 36

16 36

16 31

16 31

16 38

16 38

16 32

16 32

a7 88

a7 88

88

26 28

26 28

30 32 41 48 62 89

30 32 41 48 62 89
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CAESAR

Il (Ethernet) Constraints

Et her net Net

Properties

PHYSI CAL_RULE_SET

LAYER

ALONBHTE | M NIMUM LINE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ENET_50S

*

=50_OHM SE|  =50_OHM SE

=50_OHM SE

=50_OHM SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

ENET_3X

*

=3: 1_SPACI NG ?

SOURCE: Broa

CAESAR

dcom 5764-

I'l (Ethernet

DS04- RDS Page 38

PHY)

Constraints

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ ENET_50S. ENET_3X BCV6764_CLK25M XTALI
[— ENET_50S. ENET_3X BCV6764_CLK25M XTALO
= ENET_50S ENET_3X ENET _RESET L a2 36
CO—ENEL M ENET_100D ENET_MDI ENET_MDI _P<3.. 0> 36 37
= ENET_100D ENET_MDI ENET_MDI _N<3. . 0> 6 a7

PHYSI CAL_RULE_SET

LAYER

ALONBHTE | M NIMUM LINE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ENET_100D

*

=100_OHM_DI FF =100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

ENET_MDI

*

0.6 MM ?

SOURCE: Broadcom 5764- DSO4- RDS Page 38

FireWr

e Interface Constraints

FireWre Net

Properties

PHYSI CAL_RULE_SET

LAYER

ALONBHTE | M NIMUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

FW 110D

*

=110_OHM DI FF| =110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

=110_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

FW TP

=3: 1_SPACI NG ?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
EW P1_TPA EW 110D EW TP FW PORT1_TPA P 28 40
> —EWe1_TPA EW 110D EW TP FW PORT1_TPA N 38 40
[E»>—EWP1_TPB EW 110D EW TP FW PORT1_TPB_P 28 40
EWP1_TPRB EW 110D EW TP FW PORT1_TPB_N 28 40

Port O and 2 Not Used

SYNC MASTER=K91 M.B SYNC DATE=0//22/ 2010

Et her net/ FW Constrai nts
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Di spl ayPor t

Si gnal

Const

raints

NOTE: Di spl ayPort Physical / Spaci ng Constraints provided by Chi pset or GPU page.

T29 |1 2C Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
T29_12C 558 * =55_0HM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

T29_12C

*

=2x_DI ELECTRI C 2

T29 SPI

Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%TE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘G(’A;:"
T29_SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VAEI G—{T o
T29_SPI * =2x_DI ELECTRI C 2
T29/ DP Connector Signal Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
T29DP_80D * =80_CHM DI FF|  =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
T29DP_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM 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

T29DP * =5x_DI ELECTRI C ? T29DP TOP, BOTTOM| =7x_DI ELECTRI C
SOURCE: Bill Cornelius’s T29 Routing Notes
T29 1 C Net Properties
NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
D DP_85D DiSPLAYPORT | DP.T29SNKO M._C P<3..0> 41
D DP_85D DiSPLAYPORT | DP_T29SNKO M. _C N<3..0> 451
[CO—DR_T29SNKO M DP_85D DisPLAYPORT | DP.T29SNKO M. P<3. . 0> .
[O—DB_T29SNKO_M DP_85D DisPLAYPORT | DP.T29SNKO M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C P 6 33 79
[ DP_85D DisPLAYPORT | DP.T29SNKO _AUXCH C N 6 33 79

> 0_AUXCH DP_85D DI SPLAYPORT | DP._T29SNKO_AUXCH P 6 33

> Q_AUXCH DP_85D DLsPLAYPORT | DP.T29SNKO AUXCH N .
[ DP_85D DiSPLAYPORT | DP_T29SNK1 M. C P<3..0> 41
D DP_85D DISPLAYPORT | DP_T29SNK1 M. C N<3..0> 451
CO—DR_T29SNKI M DP_85D DisPLAYPORT | DP.T29SNK1 M. P<3. . 0> .
[O—DR_T29SNK1 M DP_85D DisPLAYPORT | DP.T29SNK1 M. N<3. . 0> .
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C P 6 33 79
[ DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH C N 6 33 79
[O—DB_T29SNK1_AUXCH DP_85D DisPLAYPORT | DP.T29SNK1 _AUXCH P .
O—DR_T29SNK1_AUXCH DP_85D DI SPLAYPORT | DP.T29SNK1_AUXCH N 6 33
[ DP_85D DisplAYPORT | DP_T29SRC M._C P<3. . 0>
D DP_85D pispLayport | DP.T29SRC ML_C N<3. . 0>
D DP_85D pispLAayporT | DP.T29SRC AUXCH C P
D DP_85D pispLAayport | DP.T29SRC AUXCH C N
D T29 12C 558 | T29 12C 12C T29_SCL 33 48 85
D T29 12C 558 | T29 12C 12C T29_SDA 33 48 85
O I29.SPl_aK T29_SPI_55S | T29_SPI T29_SPI _CLK a3

_SPI_ T29 SPI_55S | T29 SpI T29_SPI _MOSI 33
[O—I29 SPL_MSO T29 SPI_55S | T29 SpI T29_SPI _M SO 33
O—29.SPl_CS | T29 SPI_55S | T29 SpI T29_SPI _CS_L a3
[ T29DP 80D T29DP T29 R2D C P<3..0> PR
D T29DP 80D T29DP T29 R2D C N<3..0> PR
D T29DP_100D T29DP T29 D2R P<3..0> PR
D T29DP_100D T29DP T29 D2R N<3..0> PR

Only used on hosts supporting T29 video-in

T29/ DP Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
129 R T29DP 80D T29DP T29_R2D P<0>
O—I22 R0 T29DP 80D T29DP T29_R2D N<O>
129 R2D1 T29DP_80D. T290P T29_R2D P<1>
o129 R2D1 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>
29 R0 T29DP_100D T29DP T29_D2R _C P<0>
129 R0 T29DP_100D T29DP T29_D2R _C N<O>
129 2RI T29DP_100D T290P T29_D2R C P<1>
o129 2RI T29DP_100D T290P T29_D2R C N<i1>
= T29DP_100D T29DP T29DPA D2R1_AUXCH P
[ T29DP_100D T29DP T29DPA D2R1_AUXCH N
Do T29DP 80D T29DP DP_SDRVA M._C P<3..0>
= T29DP_80D T290P DP_SDRVA M._C N<3..0>
o T29DP_80D T29DP DP_SDRVA M._R P<3..0>
= T29DP_80D T29DP DP_SDRVA_M._R N<3..0>
[O—DE_SDRVA_ M _EVEN T29DP 80D T29DP DP_SDRVA M._P<2..0: 2>
[O—DE_SDRVA_M_EVEN T29DP 80D T29DP DP_SDRVA M._N<2..0: 2>
O—DE_SDRVA MDD T29DP_ 80D T290P DP_SDRVA M._P<3..1: 2>
CO—D2SDRVA M _aDD T29DP 80D T29DP DP_SDRVA M._N<3..1: 2>
[O—DE_SDRVA_AUXCH T29DP 80D T29DP DP_SDRVA_AUXCH P
[O—DE_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
[ T29DP 80D T29DP T29DPA_M__P<3. . 0>
[— T29DP 80D T29DP T29DPA M._N<3. . 0>
[ T29DP 80D T29DP T29DPA M._C P<3..0>
= T29DP 80D T29DP T29DPA_M__C N<3..0>
= T29DP 80D T29DP DP_A EXT_AUXCH P
[ T29DP 80D T29DP DP_A EXT_AUXCH N
D I2o R T29DP_80D. T290P T29_R2D P<2>
D29 R T29DP_80D. T290P T29_R2D N<2>
D—I29 RDa T29DP 80D T29DP T29_R2D P<3>
O I29 RDa T29DP 80D T29DP T29_R2D N<3>
= T29DP_80D T29DP T29_R2D C F_P<3..2>
[— T29DP_80D T29DP T29_R2D C F _N<3..2>
o I29 2R T29DP_100D T290P T29_D2R C P<2>
O—R9 R T29DP_ 100D T29DP T29_D2R _C N<2>
o129 2R3 T29DP_ 100D T29DP T29_D2R C P<3>
129 2R T29DP_100D T29DP T29_D2R C N<3>
[ T29DP_ 100D T29DP T29DPB_D2R3_AUXCH P
= T29DP_100D T29DP T29DPB_D2R3_AUXCH N
[ T29DP 80D T29DP DP_SDRVB_M._C P<3..0>
[ T29DP 80D T29DP DP_SDRVB_M._C N<3..0>
= T29DP 80D T29DP DP_SDRVB_M._R P<3..0>
[ T29DP 80D T29DP DP_SDRVB_M._R N<3..0>
CO—D2_SDRVE M_EVEN T29DP 80D T29DP DP_SDRVB_M__P<2. . 0: 2>
CO—D2_SDRVE M _EVEN T29DP 80D T29DP DP_SDRVB_M._N<2..0: 2>
O—DE_SDRVEM_ODD T29DP 80D T29DP DP_SDRVB_M._P<3. . 1: 2>
O SDRVB M _aDD T29DP 80D T29DP DP_SDRVB_M._N<3. . 1: 2>
O —DE_SDRVE_AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH P
[O—DE_SDRVE_AUXCH T29DP 80D T29DP DP_SDRVB_AUXCH N
[ T29DP 80D T29DP DP_SDRVB_AUXCH C P
= T29DP 80D T29DP DP_SDRVB_AUXCH C N
[ T29DP 80D T29DP T29DPB_M._P<3. . 0>
= T29DP 80D T29DP T29DPB_M__N<3. . 0>
[— T29DP 80D T29DP T29DPB_ M._C P<3.. 0>
[ T29DP 80D T29DP T29DPB_M._C N<3. . 0>
= T29DP_80D T29DP DP_B_EXT_AUXCH P
= T29DP 80D T29DP DP_B EXT_AUXCH N

6 85 86

6 85 86

85 86

85 86

85 86

85 86

Only used on dual -port hosts.
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SMC SMBus Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%NE M NI MUM LINE WDTH [ M NI MJUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1TOLl_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W™

6 31 45 48 54

6 31 45 48 54

a5 48 51

a5 48 51

6 31 45 48 51

6 31 45 48 51

6 45 48 63 64

45 48 103 104

45 48 103 104

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
L SNC A S3_ | SMB_50S SMB SMBUS_SMC A _S3_SCL
L SNC A_S3_ | SMB_50S SMB SMBUS_SMC A _S3_SDA
> SVC B SO | SMB_50S SMB SMBUS_SMC B _SO0_SCL
. SMC B SO lsMesos  [swe | B, DA
L SMVC 0_S0_ | SMB_50S SMB SMBUS_SMC 0_S0_SCL
> SMVC 0_S0_ | SMB_50S SMB SMBUS_SMC 0_S0_SDA
._SMC_BSA_ lsvesos  [sve 0 [ SMBUS SMC BSA SCL~ casaseses
L SNVC_BSA_. | SMB_50S SMB SMBUS_SMC BSA_SDA
> SMC. | _ | SMB_50S SMB SMBUS_SMC_MGMI_SCL
> SMC. | _ | SMB_50S SMB SMBUS_SMC_MGMI_SDA
SMBus Charger Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
CO—CHER CSI 1TOl DI EEPAIR CHGR CSI _P
= 1TOl DI EEPAIR CHGR CSl _N
CO—CHR CsO 1TOl DI EEPAIR CHGR CSO P
[ 1TOl DI EEPAIR CHGR CSO N
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GDDR5 FB A Net Properties

GDDR5 Frame Buffer Signal Constraints
PHYSI CAL_RULE_SET LAYER GIQL%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK‘GA;Z’{
GDDR5_45R50SE * =50_OHM SE =50_OHM_SE =50_OHM_SE 12.7 WM =STANDARD =STANDARD
GDDR5_45SE * =45_0HM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
GDDR5_80D * =80_OHM DI FF| =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_CHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
GDDR5_CLK * =5x_DI ELECTRI C 2
GDDR5_CMD * =2x_DI ELECTRI C 2
GDDR5_DATA * =3x_DI ELECTRI C 2
GDDR5_EDC * =7x_DI ELECTRI C 2
Digital Video Signhal Constraints
PHYSI CAL_RULE_SET LAYER &LE’A"YE%JTE M NIMUM LINE WDTH | M NI MM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
DP_85D * =85_OHM DI FF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
LVDS_85D * =85_OHM DI FF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’ SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| G—fr ’
DI SPLAYPORT * =3x_DI ELECTRI C 2 DI SPLAYPORT | TOP, BOTTOM | =4x_DI ELECTRI C o
LVDS * =3x_DI ELECTRI C 2 LVDS TOP, BOTTOM | =4x_DI ELECTRI C

LVDS intra-pair matching should be 0.127 mm
Di spl ayPort/ TMDS intra-pair matching should be 0.127mm
DI spl ayPort AUX CH intra-pair matching should be 0.127nm  Max | ength 330.2mMm
Max | ength of LVDS/ Di splayPort/TMDS traces:

13 inches.

SQURCE: Cal pella SFF DG Rev 1.5 (407364) and Fanmily GPU DG 04202-001-v04.

Pairs should be within 0.508mm of entire channel.
Inter-pair matching should be wi thin 2.54cm

Max Length 241. 3mm

ELECTRI CAL_CONSTRAI NT_SET

NET_TVPE

[O>—EBAL_QK GDDRS_80D GDDRS_ QLK FB_AO0_CLK P 76 77
[OO—EB A0 K GDDRS_80D GDDRS_ QLK FB_AO0_CLK N 76 77
[O—EBAL QK GDDRS_80D GDDRS QLK FB_Al1 CLK P 76 77
O—EBALaK CGDDR5_80D CGDDR5_C1 K EB_A1_CLK N 76 77
Co—EBA0. oD 0 L GDDRS 4SRS0SE | GDDRS CMD FB_AO_A<8..0> 6 7
Co—EBAl oD 0 | GDDRS 4SRS0SE | GDORS CMD FB_Al A<8..0> 6 7
O—EBa on | cooRs 4sme0sEl Gors oo | FB AO_ABI L 7
D—EBaan | cooes 4smsosEcooes oo | FB AL ABI L %77
OD—EBs o | cooes 4smsosEcoors oo | FB A0 RAS L 77
DO—EBAa o | cooRs 4smsosEcoors oo | FB AL RAS L %77
D—EBs o | cooRs 4sesosE{cooes oo | FB A0 CAS L %77
OO—EBAa an | conrs 4smsosE | aooes avn | FB A1 CAS L 7677
DO—EBs o | cooes 4sesosE|cooes oo | FB A0 VE L 77
OD—EBa o | cooRs 4smsosE|cooRs oo [ FB AL WE L 67
OB aon [ GRS 45R50SE [ GRs oo | FB _AQ_CKE L 76 77
D—EBa o | cooes 4smsosEcooes oo | FB AL CKE L 77
CO—EBAcawn | GODRS ASRS0SE | GDDRS CVD FB AO_CS L =
CO—EBAaLawn | GRS ASRS0SE | GDDRS CVD FB A1 _CS L 76 77
CO—EBA0EDXD | GDDRS_45SE GDDRS_EDC. EB_AO0_EDC<0> o
> —EB_AQ_EDC1 GDDR5_45SE GDDR5_EDC FB_AO0_EDC<1> 76 77
> —EBAQ_EDC2 GDDR5_45SE GDDRS_EDC. FB_AO_EDC<2> 76 77
> —EB_AQ_EDCE GDDR5_45SE GDDR5_EDC FB_AO_EDC<3> 76 77
= —EB_Al_EDXD GDDR5_45SE GDDRS_EDC. FB_Al1_ EDC<0> 76 77
D> —EBAL_EDC1 GDDR5_45SE GDDR5_EDC FB_Al1_EDC<1> 76 77
»—EBAL_EDC2 GDDR5_45SE GDDRS_EDC. FB_Al_EDC<2> 76 77
[OO—EB AL EDG GDDR5_45SE GDDRS_EDC. EB_Al_EDC<3> 6 77
chors pata | FB_AO_DBI _L<0> 6 7
chors pata | FB _AO_DBI_L<1> 6 7
chhrs pATA | FB_AO_DBI _L<2> 76 77
chors pata | FB_AO_DBI _L<3> 6 7
L A1_DBI_| _ conrs_pata | FB A1 DBl L<0> 6 7
D —EBAL DAL L1 GDDR5_45SE chors pata | FB A1 _DBI_L<1> 76 77
C>—EBAL DRI 12 GDDR5_45SE chors pata | FB A1 DBl _L<2> 76 77
L A1_DBI | GDDR5_45SE chors pata | FB A1 DBl _L<3> 6 7
[O—EB_AQ_ WL KO GDDRS_80D GDDRS_C\VD FB_AO0_WCLK P<0> 76 77
[O—EB_AQ_WOLKO GDDRS_80D GDDR5_CMVD FB_AO0_WCLK N<O> 76 77
O—EBA0 Wil K1 CGDDR5_80D CGDDR5_CVD EB_AO_WCLK P<1> 76 77
[O—EBAQL_WOLKI GDDRS_80D GDDR5_CMVD FB_A0_WCLK N<1> 76 77
[O—EBAL W KO GDDRS_80D GDDRS_C\VD FB_A1l_WCLK P<0> 76 77
[O—EB AL WI KO GDDRS_80D GDDRS_C\VD EB_Al1_WCLK_N<O> 6 77
[O—EBAL_ WO KI GDDRS_80D GDDRS_C\VD. FB A1l _WCLK P<1> —
[O—EBAL WIKI GDDRS_80D GDDRS_C\VD. FB A1l _WCLK N<1> 76 79
[O—EBAQ DQEYTEQ | GDDRS 45SE coors_pata | FB_AO_DOX7. . 0> 76 77
[O—EB AL DQEYTEL | GDDRS 45SE coors_pata | FB_AO_DOX15. . 8> 76 77
O FB A0 DQEBYTE2 | GDDRS 45SE coprs_pata | FB_AQ0_DO<23. . 16> 76 77
CO—EB-A0_DQBYTE3 | GDDRS_45SE chors patAa | FB_AO0_DQ<31. . 24> 6 7
CO—EB-ALDQBYTFO | GDDRS_45SE conrs_pata | FB A1 _DO<7. . 0> 6 77
[O—EB_AL_DQ BYTE1 | GDDRS_45SE chpRrs DATA | FB_Al1_DQ<15. . 8> 76 77
[O—EBALDQEYTE2 | GRS 45SE copRs_DATA | FB_A1_DO<23. . 16> 76 77
CO—EB-ALDQBYTES | GDDRS_45SE ahors pata | FB A1 _DQ<31. . 24> 6 7
CO—EBABRESET CGDDR5_45R50SE | GDDRS_CMD FB RESET L 76 77 78
MUXGFX Net Properties
ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
OD—L\Ds A QK LVDS 85D LVDS LVDS A CLK P a4 88
OD—L\Ds A aK LVDS 85D LVDS LVDS A CLK N 84 85
[O—LVDS A DATA LVDS 85D LVDS LVDS A DATA P<2..0> 84 88
[O—LVDS A DATA LVDS 85D LVDS LVDS A DATA N<2..0> s 88
O—L\Ds B aK LVDS 85D LVDS LVDS B CLK P s 88
OD—L\Ds B Ak LVDS 85D LVDS LVDS B CLK N 84 85
[ LVDS_B_DATA LVDS 85D LVDS LVDS B DATA P<2..0> F =
[—L\DS B DATA LVDS 85D LVDS LVDS B_DATA N<2..0> -
[ LVDS_85D L\VDS LVDS CONN A CLK F P o
i LVDS_85D L\VDS LVDS CONN A CLK F N -
D LVDS_85D LVDS LVDS CONN B CLK F P a7}
[ LVDS 85D LVDS LVDS CONN B CLK F_N .
[ LVDS 85D LVDS LVDS CONN A CLK P 83 84
[ LVDS 85D LVDS LVDS CONN A CLK N 83 84
D LVDS_85D LVDS LVDS CONN A DATA P<2..0> 65354
[ LVDS_85D LVDS LVDS CONN A DATA N<2..0> 65384
[ LVDS 85D LVDS LVDS CONN B CLK P 83 84
[ LVDS 85D LVDS LVDS CONN B CLK N 83 84
D LVDS 85D LVDS LVDS CONN B DATA P<2..0> 6554
[ LVDS_85D LVDS LVDS CONN B DATA N<2..0> 65384

GDDR5 FB B Net Properties

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
O EBBO_ QK GDDR5_80D GDDRS_ QLK FB_BO_CLK P 76 78
CO—EB B0 QK GDDRS_80D GDDRS_ QLK FB_BO_CLK N 76 78
CO—EBEBLOK GDDRS_80D GDDRS_ QLK FB_Bl1_CLK P 76 78
CO—EBBlL aK CGDDR5_80D CGDDR5_C1 K FB_Bl1_CLK N 76 78
_B0_( | GhDR5_45R50SE | cbors_ovp | FB BO_A<8. . 0> 76 78
CO—EBEBL QD GDDRS_45R50SE | GDDRS_CWMD FB Bl_A<8..0> 76 78
L B0 | cDDRs_45RS0SE | GhoRs_avp | FB BO_ABI L 76 78
CO—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD FB_Bl_ABI L 76 78
L B0_ | coprs_45R50SE | aoors avp [ FB BO _RAS L 7678
O—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD FB_Bl1_RAS L 76 78
L B0_ | coprs_45Rs0sE | aoors avp [ FB BO_CAS L 7678
O—EBEBL QD GDDRS_45R50SE | Goors_ovp | FB Bl CAS L 6 78
L B0_ | copRs_45R50SE | aoors avp [ FB BO WE L 7678
CO—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD EB_Bl1_WE L 76 78
L B0 | cDDRs_45RS0SE | GhoRs_avp | FB BO_CKE L 76 78
CO—EBEBL QD GDDR5_45R50SE | GDDRS_CMVD FB_Bl_CKE L 76 78
L B0_ | coprs_45R50SE | aoors avn [ FB BO CS L 7678
CO—EBBL QD CGDDR5_45R50SE | GDDRS CMVD FB Bl1_CS L 76 78
CO—EB_B0_EDCD GDDR5_45SE GDDRS_EDC. FB_BO_EDC<0> 76 78
[=T>—EB_B0_EDC GDDR5_45SE GDDRS_EDC FB _BO_EDC<1> 76 78
C>—EB_B0_EDC2 GDDR5_45SE GDDRS_EDC. FB_BO_EDC<2> 76 78
=»—EB_B0_EDC3 GDDR5_45SE GDDRS_EDC FB_BO_EDC<3> 76 78
D> —EB_B1_EDD GDDR5_45SE GDDRS_EDC. FB Bl EDC<0> 76 78
C>—EB_B1_EDCI GDDR5_45SE GDDRS_EDC. FB_B1_EDC<1> 76 78
»—EB_B1_EDC2 GDDR5_45SE GDDRS_EDC. EB_Bl1_EDC<2> 76 78
CO—EBB1_ED3 GDDR5_45SE GDDRS_EDC. EB_B1_EDC<3> 76 78
- B0_DBI_ | GDDRS_45SE chors pata | FB_BO_DBI _L<0> 6 78
>—EB_B0 DAl 11 GDDR5_45SE chors pata | FB_BO_DBI_L<1> 76 78
B BO DR chprs pATA | FB_BO_DBl _L<2> 76 78
chors pata | FB_BO_DBI _L<3> 6 78
chors pata | FB_B1 DBl _L<0> 6 78
chors pata | FB Bl _DBI_L<1> 6 78
chors pata | FB_Bl1 DBl _L<2> 6 78
O EBB1 DAl 13 GDDR5_45SE chors pata | FB_B1 DBl _L<3> 76 78
[O—EB_B0 WO KO GDDRS_80D GDDRS_C\VD FB BO_WCLK P<0> 76 78
CO—EB_B0 WO KO GDDRS_80D GDDRS_C\VD FB_BO_WCLK N<0O> 76 78
CO—EBB0 Wil KI GDDRS_80D GDDRS_C\VD EB_BO_WCLK P<1> 76 78
CO—EBB0 WO K GDDRS_80D GDDRS_C\VD FB_BO_WCLK N<1> 76 78
CO—EBBL Wi KO GDDRS_80D GDDRS_C\VD FB_Bl1_WCLK P<0> 76 78
CO—EBB1L WO KO CGDDR5_80D CGDDR5_C\VD EB_Bl1_WCLK N<O> 76 78
CO—EBBL K GDDR5_80D GDDR5_CMD FB Bl_WCLK P<1> 76 78
O—EBEBL v Kl GDDR5_80D GDDR5_CMD FB _Bl_WCLK N<1> 6 78
CO—EB_B0_DQ BYTEQ | GDDRS_45SE chors pata | FB_BO_DO<7. . 0> 76 78
O EBBODQBYTFl | GDDRS 45SE chors_pata | FB_BO_DO<15. . 8> 6 78
CO—EB_BO_DQ BYTE2 | GDDRS_45SE chors_pata | FB_BO_DO<23. . 16> 76 78
CO—EB_B0_DQ BYTE3 | GDDRS_45SE chors pata | FB_BO_DO<31. . 24> 76 78
O—EB_B1_DQ BYTEQ | GDDRS_45SE chors pata | FB_Bl1_DO<7. . 0> 76 78
[O—EB_B1_DQ BYTE] GDDR5_45SE coors_DATA | FB_B1_DQ<15. . 8> 76 78
CoO—EBBLDQBYTE2 | GDDRS 45SE conrs_paTA | FB Bl DQ<23. . 16> 6 78
CO—EBBLDQBYTE3 | GDDRS 45SE chors pata | FB Bl _DO<31. . 24> 6 78
Whi stler Net Properties
ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine
DU a KM CK SIONS5S| CK SIow GPU_CLK27M 0
[O—CRU A KI0oM K SION55S| aK SION GPU_CLK100M 70
OO LDS EGA QK LVDS 85D LVDS LVDS EG A CLK P 70
OO LS EGA QK LVDS 85D LVDS LVDS EG A CLK N 70
O—L\VDS EG A DATA LVDS 85D LVDS LVDS EG A DATA P<2..0>
CO—L\VDS EG A DATA LVDS 85D LVDS LVDS EG A DATA N<2..0>
CO—L\DS_EG A DATA3 LVDS 85D LVDS NC LVDS EG A DATA P<3>
CO—L\VDS EG A DATAZ LVDS 85D LVDS NC LVDS EG A DATA N<3>
CO—L\VDS EG B DATA LVDS 85D LVDS LVDS EG B DATA P<2..0>
CO—L\DS EG B DATA LVDS_85D LVDS LVDS_EG B_DATA N<2..0> 4
CO—L\VDS EG B DATAZ LVDS 85D LVDS NC LVDS EG B DATA P<3>
CO—LVDS EG B DATAZ LVDS 85D LVDS NC LVDS EG B _DATA N<3>
oM DP_85D pispLayport | DPEXTA M._C P<3. . 0>
= DP_85D pispLayport | DPEXTA M._C N<3. . 0>
O—DBAUX CH DP_85D pispLayport | DPEXTA AUXCH C P
[ DP_85D pispLayport | DPEXTA AUXCH C N
O—DeAUX CH DP_85D nspraypert | DPEG AUX CH P
[ DP_85D pispLayport | DPEG AUX CH N
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K92 Specific Net Properties - .
e K92 Specific Net Properties

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG Sy
SENSE_1TOL_55S * =1: 1_Di FFPAI R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R ' [ — ENET_100D ENETCONN. ENETCONN P<3..0> a7 ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— o0 . ENETCONN N<3.. 0>
THERM 1TOL_55S i =11 D FFPAI R =55_OHM SE =55_OHM SE =55_OHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R | — EAELL000 EREL & [Z»—PCOLE_EXCARD ROD PCl E_85D POE PCl E EXCARD R2D P 632
DI FFPAI R * 1:1_DI FFPAI R 1:1_DI FFPAI R 1:1_DI FFPAI R 1:1_D FFPAI’R o D ENSEDLEERALR ENSELTOL ENSE VOCSASO CS P 0es S Fﬁﬂgn BALE PG E EX(:ARD mD N e
s s e =1L . = ENSE 1TCR ENSE VCCSASO_CS N 40 65 [=»—PCLE_EXCARD PR PCl E_85D PCE PCl E_EXCARD D2R P 6 16 32
AUDI CDI FF * =1:1_DiFFPAIR 0.1 M1 0.1 M1 10 W 0.1 M 0.1 M O —sese nieeealr ENSE_1TOM ENSE VCCSAI SNS R P 29 [ PCl E_85D PO E PCl E_EXCARD D2R N 6 16 32
= ENSE_1TM ENSE VCCSAI SNS_R_N 49 PCl E_EXCARD R2D PCl E_85D PClE PCl E_EXCARD R2D C P 16 32
SPACI NG RULE SET LAYER LI NE-TO LI NE SPACI NG vel G_" i NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—SeNsEDEERAIR ENSE_1TC1 ENSE ISNS 1V5 S3 R P a9 (e Y PCIE 85D PCE PCl E EXCARD R2D C N 16 32
b i e [ ENSE_1TQ1 ENSE ISNS 1v5 S3 R N 49 [=>—POLE CLKI00M EXCARD| I K PCIE 90D | LK POLE PCl E_CLK100M EXCARD CONN P s 2
SENSE - =2:1_SPACI NG ? P o G\D—Pzw _ CO—SEMsEniEFPAR ENSE_1TCM ENSE CPUVCCI OS0_CS P 49 70 QK PCIE 90D | QK POE PCl E CLK100M EXCARD CONN N & a2
[ R o1 Ao G P CPU_VCCSENSE [eXs) * GND_P2MWM [— ENSE_1TQ1 ENSE CPUVCCI GS0_CS N 29 70
S S— [>—smse neeenn . st CPUVCCI O SNS R P w
AUDI O g =2:1_SPACI NG ? [ ENSE_1TQ1 ENSE CPUVCCI O SNS R N 49 > —BCLE G KI00M AP K PCE 90D | QK POE PCl E_ CLK100M AP_CONN P 62
[O—sese oeeean ENSE_1TCH ENSE GPUI SENS N a0 s CIK PCIE 90D | QK POE PCl E_CLK100M AP_CONN_N -
= ENSE_1TCM ENSE GPUI SENS P 40 D 1TOl DI EEPAI CHGR CSI _R P o4
— [O—sewse oeeearn ENSE_1TCM ENSE ISNS 1V5 S3 N 9 67 D 1TOl_DI EEPAI CHGR CSI _R N o4
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT _. 3 [ ENSE_1TQM ENSE ISNS 1V5 S3 P 49 67 " 1TO1_DI EEPAI CHEGR CSO R P 50 64
e " o LS P NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET CO—sewse nieeealr ENSE_1TCn ENSE L SNS_Al RPORT_P. 31 103 D 1TO1_DI EEPAI CHGR CSO R N 50 64
[ . ] N = EnsE 1102 ense I SNS Al RPORT N, o [ > (USE_ExTA) \n ssn en USB2_EXTA MUXED P -
— - = [ ENSE 1701 EnsE | SNS PP1VO SOGPU P fos [>—(UsB_ExTa) g0 e USB2_EXTA_MUXED N w
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT = ENSE_1TOM ENSE | SNS PP1VO_SOGPU N 103 O (UsB EXTA) USB_850 use USB2_LT1 P a2
GND * STANDARD ? o NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG RULé SE‘T @ ERSETERALR ENSELTOL ENSE [ ERE_PRLAE_SOGPU P w03 D {lRRiFXTA\ LSEASD usa USB2 LTl N “
- - ~ - ~ - S = ENSE_1TCn ENSE I SNS PP1V8 SOGPU N 108 D LB 85D usa CONN_USB2 BT P
CLK_PCIE [eXs) * GND_P2MM CD—saseneeeaR ENSE_1TQ1 ENSE I SNS HDD N a1 103 D USB_8sD usa CONN_USB2 BT N
PO E @D . @D P2 = ENSE_1TQ1 ENSE | SNS HDD P a1 103 [ (UsB EXTR) USB_850 use USB LT2 P P
SPACI NG_RULE_SET LAYER LINE-TOLINE SPACING | VEIGHT — [CED—SENSEDLEERALR ENSELTOL ENSE LSNS PRLVS SOGPU P 103 [ — USE 250 use USB_LT2_N a2
3 RULE_ a A SATA an * G\D_P2MM = ENSE_1TQ1 ENSE | SNS PP1V5_SOGPU N 103 =D USB_EXCARD UsB_gsD usa USB_EXCARD P 824 32
NP2 B 0.20 W 1000 " 5 N Y [ZE—sewse oeeean ENSE_1TCH ENSE I SNS LCDBKLT N 89 103 LS 85D usa USB_EXCARD N o 20 32
— us o G\ P2 = ENSE_17O1 ENSE L SNS_LCDBKLT P 8 103 5> USB_EXCARD USe_asn usa USB2_EXCARD_CONN_P 652
PYR P2 020 vm 1000 CLK_PCI E SB_POVER * PVWR_P2MM [ED—SENSEDIEERAIR ENSE_1TQ1 ENSE I SNS ODD N a1 103 = USB_8SD USE USB2_ EXCARD CONN N 6 32
— 1 oD P
- — SATA SB_POWER R PUR_P2WM = ENSE1 T ENSE SNS s [ (USB_EXTQ) \sA_asD se USB LT3 _P a3
NET_SPACI NG_TYPEL | NET_SPACI NG_TYP! AREATYPE | SPAC I\CLRULE7$ET ss B PONER N . PZW e = ENSE_DI EEPAI R ENSE_1TC1 ENSE I SNS HS COMPUTI NG P 50 = USB_85D use USB LT3_N a3
MEM_CLK G\D * G\D_P2MM — — 370 ENSE_1TQL ENSE I SNS HS COMPUTI NG N s0 . - USB TPAD R P
s ssn use
- . — [>—sese neeeaw ENSE 1700 nee I SNS HS GPU P 50 [ USB TPAD R N >
. s8_g s
MEM_CVD feX @D NM e e i . | SNS S GPU N " D s ssn use sa
MEM_CTRL G\D * G\D_P2MM > ENSE_DI EEPAI R ENSE_1TQL ENSE I SNS HS OTHER P 50
VEM DATA . N o PZW - S > ENSE_1TC1 ENSE I SNS HS OTHER N 50
— — NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET ([(ZD—SENSE_DLEERALR ENSE_1TQ1 ENSE CPUI MWVP_| SNS1_P. 50 68 69 v PP3V3 S5 287587710730732°35°34%35 193 43¢
=== £_PONER
VEM DGs ao . aD_P2w = o e 1700 - CPU M/P I SNS1 N 50 05 [ $1/62.73.73, 89,53 54,55, 53,53
LVDS GND * G\D_P2MM [— B_PONER PP3V3_S0 87712'53'55 26 _28_32 35 36_39
— [ —SENSE DIEERAIR ENSE_1TQ1 ENSE CPU MWP ISUM R P s0 PP1VE S3RSO 40°a1"45 43743 50 51 52 54 57
£_PONER
ENSE 1TOH ENSE CPUI MP_I SUM R N s0 | m— 77208
cB an GN\D
ALLON ROUTE = [D—sese neeeam Enee 170 EneE CPUL MVP_I SNS P w©
PHYSI CAL_RULE_SET 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
ON LAYER? [lncie ENSE_1TO1 ENSE CPU WP_1 SNS N 50
MEM_40S * 0.09 MV 100 M L CED—SENSEDIEERAIR ENSE_1TQ1 ENSE CPUI WP_| SNS1G P 50 69 b
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE = o N CPUL MVP_| SNS1G N .
MEM_ 72D * 0.09 MV 100 M L (3T SENSE_DIEEPAIR ENSE_1TQ1 ENSE CPU WP_| SUMG R P 50
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE @ ENSE_1TO1 ENSE. CPU WP _| SUMG R N 50
PCl E_85D * 0.09 W 10 mMm [ED—SENSE DIEERAIR ENSE_1TO1 ENSE CPU WP _|1 SNS1G R P 50 NET_TYPE
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRIDE — ENSE 1TCL ENSE CPU MVP_| SNS1G R N s ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACH NG
UsB_85D TOP 0.1 MM 500 M L [ SENSE DIEERAIR ENSE_1TQ1 ENSE I SNS PP1VO_SOGPU R P 103
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ENSE 1T - | SNS PP1VO SOGPU R N N [CO—SEMSEDLEERALR IHERM LT TLERM CPUTHVENS 2 P 51
— CD 02 THERM 1TOL TeERM CPUTHVBNS D2 N o
CPU_27P4S BOTTOM 0.23 MM 100 ML [=D—sesse nieeeae ENSE_1TCH ENSE | SNS_PP1V8 SOGPU R P 108 | m— CPU THERVD P
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ENSE 1T - | SNS PP1V8 SOGPU R N 03 [CD——SEnsE DIIPAR AL 11O i 951
=D = THERM 1TQ1 THERM CPU THERMD N o 51
ENSE_DI EEPAI R ENSE_1TC1 ENSE I SNS PP1V5_SOGPU R P 103
= ENSF 0y EEPALR TR 1TOL TreRy GPUTHIVENS D P o
— ENSE_1TCH EneE I SNS PP1V5 SOGPU R N 103 [ —
— T i GPUTHVENS D N -
O—sese neeene enee_17en _ I SNS Al RPORT R P 109 =
[— ENSE_DI EFPAI R THERM 1TQL THERM GPU TDI ODE P 51 79
- ENSE 1T ENSE I SNS Al RPORT R N 103
= THERM 1TQL THERM GPU TDI ODE N 51 79
(30 SENSE DI EEPALR ENSE 1T ENSE ISNS HDD R P 103 =
= ENSE_DI EFPAI R THERM 1TQL THERM T29 THERMD P 33 51
= ENSELTOL ENSE FERE HED RN o TeERM 1TCL TeERM T29 THERMD N :
ENSE_DI FEPALR ENSE 1T ENSE 103
= ISNS ODD R P = °
= ENSE_1TCH ENSE ISNS ODD R N 103
K92 Speci fi clNgt Pr oper'ﬁll es
[O—smee neeons —— s I SNS PP3V3 S3 P oes not have
I SNS PP3V3 S3 N
[ s - B mce . = S, s
= Bl MC N e neeen ENSE_1TC1 ENsE I SNS PP3V3 S5 N o
m— 61 62 ENSE 1T ENSE | SNS PP3V3 S5 P 104
> LD Q DI EFPALR DI Ol EE W el AUD LOL R P 58 60 =
[ —sese nieeealr ENSE 1T ENSE | SNS PP5V S3 N 104
DI ODI EE W hel AUD LOL R N 58 60
D Lo ENSE_1TC1 ENSE I SNS PP5V _S3 P 104
CD—ADQDEERAR LD DI EE. Worel AD LR R P 57 60
[y ENSE_DI EEPAI R ENSE_1TC1 ENSE I SNS PP1VO5 SOPCH N 104
[lncsic LDl DI EE. LD O AUD L2 RN 57 60
ENSE_1TQ1 ENSE | SNS _PP1V0O5_SOPCH P 104
[MD—anooneeas D i ee oo AUD LCB R P o 0 =
[(iuey ENSE_DI EEPAI R ENSE_1TC1 ENSE I SNS PP5V_SO N 104
= WeRer N DI O AUD L3 R N 57 60
i [ i AU LGB L P ENSE_17O1 EnsE | SNS PP5V SO P 1os
G aphi cs , SATA Constrai nt Rel axati ons CD—scasseas o AD LCLP e G——— - LSS GPU DR N
P Loxon EE Do AD LG LN 57 60 e 110 .. | SNS CPU DDR P 104
. . . . DO D EEPALR LDl o) EE o s7 62 =
Alternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff) = . e D MG INR N
= s7 62
NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET = DI Q DI EEPAIR DI O EE W ie) AUD MC INL P 57 62
— = LDl o) EE o AUD MC INL N s7 62
LVDS_85D BGA LVDs_85‘? _ D —Anaoceas LDl oDl FE Do SPKRAMP BL IN L P 60
DP_85D BGA 100_DI FF_BGA D DI DI EE DO SPKRAMP_BL_I N L_N 60
= ED—Anaoeeas LDl o) EE o SPKRAMP FL IN L P 0
SATA_90D BGA 100_D1 FF_?GA _ et oo ee - SOKRAME FL IN L N w
CLK_PCl E_90D BGA 100_DI FF_BGA D—Anaoceas LDl o) EE o SPKRAMP_BR IN L_P 0
= LDl o) EE o SPKRAMP BR IN L N 0
[E—Anaoceas LDl o) EE o SPKRAMP FRIN L P 0
Menory Constrai nt Rel axati ons O woucoe PR ER LN LN ©
[CD—ADQn AR UDI oDl EE uDiQ SPKRAMP LFE IN L P 60 SYNC MASTER=K91 M.B SYNC DATE=07/22/ 2010
. = LDl o) EE o SPKRAMP LFE IN L N 60 - . . .
Al l ow 0.127 mm necks for >0.127 mmlines for ARD fanout. B _snancas . oo SSMP375BL | N P Pr OJ ect Spec| f I C Q)nst rai nts
— L3385 60
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP = UDi Ol EE Do SSMR375BL I N N 60 =
— 7S5FL_IN P
LD Q DI EEPAIR LD DI EE. ool SSMR3 60
MEM 72D BOTTOM 0.127 WM 6.35 W . oo SSMPA7SEL LN N o Appl e Inc.
MEM 85D TP 0.1 M 6.35 MM @ —Anaoceas LDl o) EE Do SSMP375BR I N P 0 (5]
= UDI O EE LDl o SSM2375BR IN N 60 NOTI CE OF PROPRI ETARY PROPERTY:
[E>—Anaoceas LDl o) EE o SSMR375FR IN P 0 THE I NEQRNATI OV CONTAL NED HERELN 1S THE |
[ LDl oDl EE Do SSMR375FR I N N 0 THE POSESSCR AGREES TO THE FOLLOWNG
[T AUDQ DI EEPALR LDl o) EE o SSMR375LFE I N P 0 ! IETNA:;,NTAINTHIS %m ! N CONFI DENCE 108 COF 132
[N TO REPRODUCE Y I T
= LI O EE 00 SSM2S7SLFE IN N eo 111 NOT TO REVEAL OR PUBLISH | T I N WHOLE OR PART
IV ALL RI GHTS RESERVED 100 O: 105
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Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

SYNC MASTER=K1/ M.B

SYNC DATE=05/ 14/ 2010

T

PCB Rul e Definitions

@ Appl e I nc.
®

D _UN| T GRO
BOARD LAYERS BOARD AREAS AP | OEREFER
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9,|SL10, | SL11, BOTTOM NO_TYPE, BGA mw 15.5.1
PHYSI CAL_RULE_SET LAYER ALOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT . Y =50_OHM SE =50_OHM SE 10 v 0 M 0 M DEFAULT . 0.1 M 2 * . BGA PO72_SPACE
STANDARD * Y =DEFAULT =DEFAULT 10 v =DEFAULT =DEFAULT STANDARD * =DEFAULT ?
__ BGA_P1MWM * =DEFAULT 2
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
_— BGA_P2MM * =DEFAULT ?
27P4_OHM_SE TGP, BOTTOM Y 0.310 Mv 0.095 MM -
_ PO72_SPACE . 0.071 M ?
27P4_OHM_SE * Y 0.250 MM 0.1 ™M =STANDARD =STANDARD =STANDARD
_ SPACI NG_RULE_SET LAYER LI NE-TO-LINE SPACING | WEI GHT
ALLOW ROUTE
PHYSI CAL_RULE_SET LAYER 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
- ON LAYER? - _ 2X_DI ELECTRI C & 0.140 WM
37_OHM SE TGP, BOTTOM Y 0.185 Mv 0.095 MM SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | ViEI GHT =
-~ ! - (! 3X_DI ELECTRI C * 0.210 MM
37_OHM SE . ¥ 0.155 Mv 0.090 MM =STANDARD =STANDARD =STANDARD 1.5:1_SPACI NG . 0.15 MM 2 =
— - _ 4X_DI ELECTRI C * 0.280 MM
2:1_SPACI NG * 0.2 M 2 =
ALON ROUTE = i 5X_DI ELECTRI C * 0.350 MM
PHYSI CAL_RULE_SET LAYER OB M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP —
2.5:1_SPACI NG . 0.25 MM 2
e - 7X_DI ELECTRI C * 0.490 wm
40_CHM SE TGP, BOTTOM Y 0.165 MV 0.095 MM =
_ 3:1_SPACI NG . 0.3 M 2
40_OHM SE * Y 0.135 W 0.090 MM =STANDARD =STANDARD =STANDARD NOTE: Based on K92 mi b stackup.
4:1_SPACI NG . 0.4 M 2
ALLOW ROUTE o 5:1_SPACI NG * 0.5 MM ?
PHYSI CAL_RULE_SET LAYER SO EY 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
45_CHM SE TGP, BOTTOM Y 0.13 MM 0.13 MM
45_OHVSE . ¥ 0.099 MM 0.099 MM =STANDARD =STANDARD =STANDARD
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
50_OHM SE TCP, BOTTOM Y 0.110 MM 0.095 MM 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
50_OHM_SE . ¥ 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD 1:1_DIFFPAIR g N =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 W
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
55_OHM_SE TGP, BOTTOM Y 0.090 MM 0.090 MM
55_OHM_SE . Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
72_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
72_OHM_DI FF 1SL3, 1 SL4 Y 0.154 MM 0.154 MM 0.200 MW 0.200 M1
72_OHM_DI FF 1SL9, 1 SL10 Y 0.154 MM 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF 1SL2, 18111 Y 0.154 MM 0.154 MM 0.200 M1 0.200 M1
72_OHM_DI FF TOP, BOTTOM Y 0.175 Mv 0.175 Mv 0.200 M1 0.200 M1
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 315041500, 15010 Y 0.105 Mv 0.105 Mv 0.120 W1 0.120 W1
80_OHM DI FF 1SL2,1SL11 Y 0.105 Mv 0.105 M 0.120 W1 0.120 W1
80_OHM DI FF TGP, BOTTOM Y 0.135 Mv 0.135 M 0.160 M1 0.160 M1
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
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM_DI FF 1SL3, 1SL4 Y 0.110 Mv 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF 1'SL9, 1'SL10 Y 0.110 Mv 0.090 MM 0.180 M1 0.180 M1
85_OHM_DI FF 1SL2, 18111 Y 0.110 Mv 0.090 MM 0.180 M1 0.180 M1
85_OHM DI FF TGP, BOTTOM Y 0.125 Mv 0.090 MM 0.190 M1 0.190 M1
PHYSI CAL_RULE_SET LAYER &LE’Q’YE%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
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, 1SL4 Y 0.102 Mv 0.090 MM 0.220 W 0.220 W1
90_OHM DI FF 1'SL9, 1'SL10 Y 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF 1SL2, 1sL11 Y 0.102 Mv 0.090 MM 0.220 W1 0.220 W1
90_OHM DI FF TGP, BOTTOM Y 0.115 Mv 0.090 MM 0.230 W1 0.230 MW
PHYSI CAL_RULE_SET LAYER ALOABTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
100_OHM DI FF 1SL3, 1SL4 Y 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_OHM DI FF 1'SLY, 1'SL10 Y 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_CHM DI FF 1SL2, 1sL11 Y 0.080 MM 0.080 MM 0.200 M1 0.200 M1
100_OHM DI FF TGP, BOTTOM Y 0.089 MM 0.089 MM 0.220 W1 0.220 W1
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
110_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF ISL3,1SL4 Y 0.065 MV 0.065 MV 0.200 M1 0.200 M1 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
110_OHM DI FF 1SL9, 1SL10 Y 0.065 MV 0.065 MV 0.200 M1 0.200 M1 100_DI FF_BGA * =100_cHW DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
110_OHM DI FF 1SL2, 1sL11 Y 0.065 MV 0.065 MV 0.200 M1 0.200 M1 100_DI FF_BGA 1SL3, 1SL4 Y 0.075 Mv 0.075 Mv 0.125 W 0.125 W1
110_OHM DI FF TGP, BOTTOM Y 0.075 Mv 0.075 Mv 0.330 MW 0.330 MW 100_DI FF_BGA 1'SL9, 1'SL10 Y 0.075 Mv 0.075 Mv 0.125 W 0.125 W1

NOTE: 100_DI FF_BGA is 100-ohns differentia

i npedance on outer

layers and 95-ohns on inner

| ayers.

NOTI CE OF PROPRI ETARY PROPERTY:
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73 70 68 45 39 35 23 14 13 12

88 72 71 25

100 91
46 41 40 39 36 35 32 28_26_25

104 102 22 20 17 16

2014756

89 89 85 84

23

127 6
83780 73 72 62 61 57 54 52 51 50 49 48

10097
57104 10!

PP1V0O5_ SO0

PCH " SO"

Rai

PCH " S5"

PP3V3 S5

71 56 48 46 29 25 24 23 22 20 19 17_7 6
104 102°100° o1 86 83 73 72

Rai |

PP3V3 S5
— PP1V05 SO 7,8 1,12 13 14 23 35 39 45 68 70 73 102 PP3V3 S5
PP3V3 S5
PPVCCI O SO_PCH — PPVCCI O SO_PCH 16 17 20 22 102 108
= M NLTNE_W DTHEO. 6
VoUThGeT osv ™
NAKE. BASE=Ti
PPVCCI O SO_PCH 16 17 20 22 102 108
PPVCCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 16 17 20 22 102 108
PPVCCI O SO_PCH 16 17 20 22 102 108
PPVCCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 16 17 20 22 102 108
PPVCCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 16 17 20 22 102 108
PPVCCI O SO_PCH 16 17 20 22 102 108
PPVCCI O SO_PCH 16 17 20 22 102 108
PPVCCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 16 17 20 22 102 108
PPVCCI O SO_PCH 16 17 20 22 102 104
PPVCCI O SO_PCH 16 17 20 22 102 108
PPVCCI O SO_PCH 16 17 20 22 102 108
om T
RC100
PP1V8_ SO 102 22 20 171 XX 2 PPIVB SO PCH
M N_LI NE_W DTH=0. 6 nm|
NRE  WHNAESVEDTH=0. 2 mm
V\éCoNzE MAKE_BASE=TRUE
— PP1V8 SO PCH 17 20 22 102
— PP1V8_SO_PCH 17 20 22 102
om T
RC101
PP3V3 SO 102 22 20 10 18 17 361 % 2 PP3V3 SO PCH
NONE 11 N-KEGK W DTHE. 3
NONE  VOLTAGE=3. 3V
V\éCoNzE MAKE_BASE=TRUE
— PP3V3_SO_PCH 16 17 18 19 20 22 102
— PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO PCH 16 17 18 19 20 22 102
PP3V3 SO_PCH 16 17 18 19 20 22 102
PP3V3_S0_PCH 16 17 18 19 20 22 102

6717 19 20 22 23
72'73'83 86 91 100
6717 19 20 22 23
72'73'83 86 91 100
6717 19 20 22 23
72'73'83 86 91 100

24 25 29 46 48 56 71
10

102

24 25 29 46 48 56 71

102704

24 25 29 46 48 56 71
10

102

SYNC _DATE=04/27/ 2010

ISYNC MASTER=K17 M.B
TTILE

PCH Power Al i ases

d} Appl e I nc.
®
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|
N
1
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DEBLKBRDADClO3 DEBUGRDlO
LCD BKLT Current Sense LCD BKLT Vol tage Sense PP5V_S5 .\ /\/1\0/\/ ) 104 PPSV_S5_DEBUG_ADC_AVDD_FI LT 104 PPSV_S5_DEBUG_ADC_DVDD_FI LT 10, PP5V_S5 ) o 00 72 105 108
104 103 72 65 54 7 - T -
M NN BTG, 3 Wit 36
104 103 72 66 54 7 _PPSV_S5 UG ADC XV\D&SO Ve A maneadworieo. 2 w %
. DEBUG.. PPVOUT_SO_LCDBKLT s R M- LF DEBUG_ADC DEBUG_ADC DEBUG_ADC DEBUG_ADC MeLF
nglu‘}:‘l 89 83 6 1 54 2VOUT Sp LCDBKLT_XW 1 CD100 1 CD101 1 CD102 1 CD103
S oo o g o TES TR
2 oV 6.3v
- oo 'RD156 2 Cca %R 2 =l 2 R
| iM PLACE_NEAR=UD100. 5: 5nm 402 °0
V+ PLACE_NEAR=UD100. 22: 5mm 16w DEBUG ADC al o N
DEBUG _ADC M- LF iy
Sense Resistor 0.025 chm UD120 DEBe i RDL58 1 1 J_
EDP Current: 0.715A I'NA214 A 53K = VoD DEBUG_ADC =
100 89 [Ty SNS LCDBKLT N N SC70 ouUT |6 I SN LCDBKLT | QUT1 ’ ADC CHO 108 QTS0 LCDBKLT DI up100 RD101 PLACE_NEAR=U4900. F1: 10mm
19 DEBUG_ADC —NEAR=
1/ 16w > LTC2309 33 DA
100 89 [T | SNS LCDBKLT P 401N+ REF[ 1 MeLF 'RD157 103 ADC_CHO 22 |cHO N ADO|_14 2 SMBUS_SMC_MGMT_SI CED 5,4 %
ADC CH1 23 i} AD1 5%
@D DEBUG_ADC B '"’A - ” g:z DEBUG_ADC 16w  DEBUG ADC
= 1/ 16W 103. CH2 fos
N * 9321265 e 105 103 ADC_CHR 1 |om sDA| . R%l302 PSL&f;EU_SNEgRNEMBOO EA'SlcoLm"
AN 100X 205 PLACE_NEAR=UD100. 22: 5nm [N 10s.ADC. CHA 2 |cHa ScL| 16 _ADC SCL 1 2 MGM T 45,48 98
F %5 103 ADC_CHE 3 o 1v,5;’v’é'wv
—3 DI VIDER ~ 1/22 103, ADC_CHB 4 |cHe VREEL_7 ADC_VREE ML
103 ADG_CHZ s lcHr
= . REFCOWP|_8 ADC_REFCOVP
P DEBUG_ADC DEBUG_ADC
1 2C ADDRESS: 0X10 / 0X11 — G\D TR B 931124 B 903&:05
ADC RANGE: OV TO 4. 096V of of 4 © of o ) -_ zé%u 20%
1 = T 1oV 6.3v
LSB: 0.001V 2 cerm 2 xR
402 603
Al RPORT Current Sense =
Lot 105 72 06 50 + _PPEV S5 104 103 72 66 54 7 _PPSV_S5 DEBUG. ADC
DEBUG ADC ODD Current Sense 1 CD151
1 CD130 Sense Resistor 0.005 Chm 0 1UF
%k EDP Current: 1.8A DEBUG_ADC S oV
DEBUG_ADC &
Semso Pesistor 0.008 G L 2 Cim RD151 402
402
EDP Current: 1.06A 2. 61K ? PLACE NEAR-UDLO0. 1: 5 100 41 T I SNS ODD P LA, 100l SNS CDD R P DEBUG, _ADC PLACE NEAR=UDL00. 1: 5mm
100 21 [Ty SNS Al RPORT P LANA 2 100l SNS Al RPORT R P DEBUG \CE_NEARE! m o ub140 NOSTURF
UD130 116w OPA2333 -
o = DEBUG_ADC ) ° RDL
e P RDL34 a2 2t N P
- +
0z y + o a6 AN I SNS QDD | OUT 1 2 M as 103 108
AN I SNS Al RPORT | QUT 1 2 ADC CH? 103 DEBUG_ADC 2 V. 1%
DEBUG_ADC - -
1 H- W 16w DEBUG ADC RD152 B i NCSTUPE
RD131 ™ - > 4. 42K GAIN: 226X 402 1 CD150
l, ME-LF
2.61K 402 1 CD131 100 01 [T I SNS ODD N 1 2 100l SNS ODD R N 2 2UF
100 31 [T 1| SNS Al RPORT N 100l SNS Al RPORT R N o 2 2UF p 0%
o 105, Jibw PLACE_NEAR=UD100. 1: 5mm |, §.3V
1716w 2 ShS NELF 402
s ADC
" GAIN: 383X ;fxzxcs NEAR=UDL00. 24: 5mm DEBUG ADC peBue =
DERUG ADC DEBUG_ADCL. E ’ RD153 RD154 =
RD132 RD133 = M LA XM e meoeeer
M Y FrpT— 1%
1 2 = 1/ 16W o
Viow Vv = it 16w
MF- LF 1% 2 M- LF
2402 yasw o5
[SI GNAL_MCDEL=EMPTY 02 SI GNAL_MCDEL=ENPTY
GPU 1.0V Current Sense
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