8 7 6 5 4 | 3 2 1
1. ALL RESI STANCE VALUES ARE I N OHVB, 0.1 WATT +/- 5% %PD ,EESD
2. ALL CAPACI TANCE VALUES ARE | N M CROFARADS. I I REV|[ ZONE | ECN DESCRI PTI ON OF CHANGE
3. ALL CRYSTALS & GOSCI LLATOR VALUES ARE | N HERTZ.
DATE DATE
2 2 ? 2 ?
08/ 18/ 2008
(.csa) Dat e (.csa) Dat e (.csa) Dat e
Page Cont ent s Sync Page Cont ent s Sync Page Cont ent s Sync
1 __Table of Contents N A ;”;12 o 46 ¥ current & Voltage Sensing senscr o O® 91 ™ Ethernet Constraints MpaEx o e
2 . System Bl ock Di agram Tis_MmB 12: 12:2227 47 : Current Sensing sensr L E0oR 92 ™ FireWre Constraints Mxax Lo eooe
3 Power Bl ock Di agram T18 M8 48 Ther mal Sensor s senscr 0 LEO%® 93 ™ SMC Constraints MxaEx D L2008
4 * Power Bl ock Di agram N A VA 49 *° Fan Connectors verme e 94 " GPU (®@6) Constraints MpGex o o208
5 . . —
5 BOM Confi gurati on N A VA 50 ° WELLSPRING 1 AVASON_NBB_M B o0 95 ™ project Specific Constraints Mpaex o o208
6 ° JTAG Scan Chai n DDR 0772272008 51 58 WELLSPRI NG 2 PVR 0571272008 96 109 PCB Rule Definitions 0172272008
7 " Functional / ICT Test N A VA 52 *° Sudden Motion Sensor (SMB) senscr o 2008 e
8 Z Power Al i ases ( MASTER) (MASTER) 53 'SPl ROM cHanc wos_mp O 2008
9 Si gnal Ali ases (VASTER) 62 ~ 07/0972008
5 e =TT, TRl amsame
11 ™ cPU Power & Ground wrwe 56 ™ AUD O HEADPHONE AMP o T
12 ™ cPU Decoupling & VID wrwe 57 ™ AUD O SPEAKER AMP o T
13 © extended Debug Port (M ni XDP) womes 00 2% 58  AUD O JACKS e T
14 ™ McP CPU Interface T ws 0 50 ™ AUDIO JACK TRANSLATORS e T
15 15 '\/E I f = 0671872008 60 69 - ADO 127067 2007
o MCP nory Interface T mB s o DC-In & Battery Connectors TeMmB o
%9 . McP II\D/t(e:Irmr?/ L\/I s;: neme o C g% _ PBus Supply & Battery Charger wome "
MCP e Interface
18 © McP Ethernet & G a;hi cs E:ﬁ: OeTTBr 2008 63 ”~ I5\'\;M7)63C§\L; \Fiocov\;(ra gtjgu: arer o s O
19 “ wMcP PO & LPC T s 00 64 ” 1.5V DDR3 Suppl PP oo e T
20 20 MCP SATA & USB = 067 187 2008 65 75 - PpLY Ve _MB 017087 2008
51 e SATA & USB e MB o8 s 1. 05V / MCP Core Regul ator wome oo
22 *® MCP Power & Ground EZﬁ: 067 1872008 67 7 E:AP;JCVLE\AESMEL S:Jipglsy o s IO
23 * MCP79 A0l Silicon Support Te s 20 68 © Power Control °P vsne 7T
24 ® MCP Standard Decoupl i ng e s 020 69 ” Power FETs v 7T
25 * McP Graphics Support Awsa vos_aem 20 70 ® NV &6 PCl-E X:f 077 1orZ008
26 28 SB M sc 12/ 1772007 81 0771072008
27 * FSB/ DDR3/ FRAMEBUF Vref Margi ni ng Z;MB 0772272008 ;% & m gg E?;?r::guf 1(‘) \grer I/ F e T
28 ¥ DDR3 SO DI MM Connector A DOR 0772272008 73 ¥ GDDR3 Frame Buffer A (Top) e T
29 32 SO— DI NM Cb t B 0772272008 74 85 p MXGFX 0771072008
£5 - DDR3 : 8 nnect or DDR I o o GDDR3 Frane Buffer B (Top) wex
DDR3 Suppor
31 * Right Clplzt ch Connector Iiémwzs ey 2 2008 76 7 gGCDG?’I gl g gﬂst ?IaMsSC T
32 * ExpressCard Connector viTe vos_ma 02 20 77 ® NV ®6 Video Int zrfaces T
33 7 Ethernet PHY (RTL8211CL) s 1os_mp 78 ¥ GPU (G84M Core Suppl b
34 * FEthernet & AirPort Support s vos a2 79 * LVDS Displa Oonnef:)tpoi, a7
35 * Ethernet Connector s vos a2 80 * Muxed Grg hiycs Support T
36 ™ FireWre LLCO PHY (FW543) soscr 0 Lo 81 ™ Displa Poft Connegtpor T
37 ¥ FireWre Port Power senscR L LE00R 82 * 1 15)/ /y1V8 FB Power Suppl 0
38 ® FireWre Ports senscr L 0R 83 * G aphics MIX ( GVLX) PP o T
39 ™ SATA Connectors CHaNG MoB_ME e 84 ~ LCDpBACKLI GHT DRI VER e o 27
40 76 Ext | USB Co ~ 0770272008 85 98 . A TE’WS’MS 70272008
- erna nnectors AASON MOB MB o LCD Backl i ght Support nrEws MB
j% . Front Flex Support e wea s 86 - Msc Power Supplies werx
SMC i °
43 50 S'\/C Support ;;i;:;t‘a 0671872008 gg 10T E:/;)rl]{/or":SBQ)CﬁntS:' r al :'t S MIXEX 0271872008
44 ' LPG+SPI Debug Connect or WI@NZBKX“?B“’ 008 89 ™ wmcP anst r :ﬂ n:calsnls T
45 57 MDS SMVB P — 0772272008 103 - MIHEX 0271872008
us Connecti ons DoR 90 MCP Constraints 2 MUXGEX
DI MENSI ONS ARE | N M LLI METERS C
VETRI C (j APPLE | NC.
X XXz DRAETER P SSEENReS NOTI CE OF PROPRI ETARY PROPERTY
. , oo _ / _ AT T Rl
Schenmatic / PCB #' s mees / VAR - - i
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON @ APPD / DESTGRER / TITLE
DO NOT SCALE DRAW NG
051- 7546 1 SCHEM FI BBO, B8 SCH CRI TI CAL (:I I p B I\ /I
820- 2330 1 PCBF, FI BBO, MB8 PCB CRI TI CAL R / e NONE S EM P 15 B
%B | ZE DRAW NG NUVBER REV.
ABBREV-DRAW NG T TED ps D 051- 7546 "A.0.0
LAST_MODI FI ED=Mbn Aug 18 01:48: 34 2008 THI RD ANGLE PRQIJECTI ON APPLI CABLE
s 1 & 96
8 7 6 | 3 | 2 1




33400

M ni
Al

U1000
U1300
| NTEL CPU
2. X OR 3. X GHz XUDPS’E\IN
PENRYN
PG 9
FsB
64-Bi t 76950
800/ 1067/ 1333 MHz
Pe 13 DC/ BATT PONER SUPPLY
32900 PG 60
VAL N 2 UDl Mvs
ePl os PS8 | NTERFACE vevory | BRI SBsame ) o
PG 14 4900
PG 25, 26
TEMP SENSCR
M sc PG 41
CLK
PG 24
SYNTH 4{ PONER SENSE
(4510 15650, 5600, 5610, 5611, 5660, 5720, 5730, 5750
SATA SPI FAN CONN AND CONT!
Conn 1.05Vv/ 3GHZ. PG 20 PG 48, 49
PG 38
HD \\/
NVI DI A
SATA B,0 BSB ADC Fan Ser —
Conn 1.05v/ 3Gz SATA MCP79 SMC Pri LPC Conn
Fese e e LPC Port 80, seri al
GJD PG 41 Pé’ s
PG 18
u1400 i T
J9000
LVDS PWR
CONN LVDS ouT CTRL
PG 71 RGB OUT
34720 J4700 134710 J4710 J3900, 4635, 4655
39400 oP aur Bl uet oot h TRACKPAD/ EXTERNAL
KEYBOARD IR CAVERA USB
DI SPLAY PORT HDM Ut PG 40 PG 40 PG 40 PG 40 CO””PZC;QD' N
CONN @
DV our 4 o
PG 71 T™MDS oUT é ®
~
PG 17 [0} o
Bon ©
E Lal 0
,9 <
e
5
c 2«
0
-
31 o
3 0
5 m
Z SMB
ﬁ PG 20 SvB
14
i CONN
PEGG 1“'7 ! (w 1o ESR PorTs) HDA DM s i
PG 18 PG 20
U6200
Audi o
Codec
PG 53
w700 U301 U6400 U6500 U6600, 6605, 6610, 6620 Sy S t e m Bl 0 C k D ag r a m
B Line In HEADPHONE Li ne Qut Speaker SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2007
SI%—EI;IEI;3 Amp Ap Ap Anps NOTI CE OF PROPRI ETARY PROPERTY
PG 54 PG 55 PG 56 PG 57 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PG 31 P ERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
JA/ | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
3900 Il NOT TO REPRODUCE OR COPY | T
PCI - E 36800, 6801, 6802, 6803 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
r Port E- NET T Audio STZE | ORAW NG NUVBER REV.
PG 28 Conn Conns D 051- 7546 A0
PG 33
PG 59 Ci} APPLE | NC. SCACE =T =
NONE 2 96

2




8 | 7 | 6 | 5 4 3 2 1
MD8 PONER SYSTEM ARCHI TECTURE

N A DFSI\/C RESET L
RNSVD30A-
D6905" U5000
(PAGE 43)
| | PPVIN_G3H_P3V42G3H ENABLE
D690b 1 PBUSB VSENSE s LJGBE;‘JOO PP3V42_G3H REG \%N
8A FUSE @3 15 (PAGE 59) CPUVTTSO E% s EN_PSV VOUT PPCPUVTT_SO_REG_
PPVBAT_G3H_CHGR-REG PPBUS SMC_GPU_VSENSE — (6A MAX CURRENT)
\_/ _ = 1. 05V
e, BRIV S
 EN vl PPVCORE_GPU_REG ( PAG 66)
VIN GPUVCORE | ouf 18A MAX CURRENT) P
6a Fuse | UDS{05 ENABLES | or02038 -
D N(16.5v) | n PM_GPUVCORE 88700 | CPUVTTSO_PGOOD MCP79
~ PAGE 60) V P GPUVCORE_PGOOD u2830 OK_PVRE®D  pRBT
LI O DGl NI SE SUPPLY/ US715 ( PAGE 78 L .VR_PWRGD_CLKENspvrco
BATTERY CHARGER < SNE 'BATT | SENSE PLTRSPPLT RST L
RSMRS
— | SL6258A U5400 MC_CPU_VSENSE MOP_PS_PWRGD)
U7000 PVWROK CPU_PWRGD
CPU VC(PI\E/Q — PPVCORE CPU SO CPUPWRGD( GPI 049
76950 I SL9504B CPUVCORE_I QUT u2850 ( PAL(JS1E401CZ1~22)
| MP VR ONLR U7 100 VR_PWRGD_CLKEN L
3S2P 7055 VP_VR_ONR N
(9 TO12.6v) -  BATT.PCSF Ces PPVBAT_G3H_CHGR_R pcodp VR _PWRGOOD DELAY
ool (PAGE 61 7920
CHGR _BGAT ~ PP5V_SO_FET
. PPBUS_G3H t— oy PvReS:
- I Kﬁ (PAGE 10, 11)
N P5VS0_SS 5
P3V3S3_EN PLVIGPU_ENG v L, | PPLVL_SOGPU_REG Q7900
MCP79 = 1.103V(L/ H) R\ PPeVLSsFET
SLP_S5#( HE7) P5VS3_EN S PLVBFB_EN,, ~ vaUrz | PP1V8 GPU_REG Iy —
1. 8V(R H) 5VS3_SS
LI O EN | | (uonn!  i1+eca | TPssii2a
SLP_S3#( &7 ) S3_ u4900 uU7859 Thos00 : 5y VouT} PP5Y_S5_REG — PP5V_S3
( PEGlE49? 22) P60 PN PM &2 (PAGE 82) || __ _(Lir __| (BA MAX CURRENT) —
—4 PAGE 4 VOUT PP3V3_S5_REG — PP3V3_S5 PP1V05_S5_MCP
( ) 3Y (5. 5A MAX CURRENT) Q79710 | SL8009
RS AN I V7
VI N P3V3S5_EN TPUS7510125 K _ PP3V3_S3_FET U750
Ur400 | ppsy_rr_rec PAGE 62) LX) — (PAGE 66)
EN PSV Voyr——="— P 1, 2VREG3
SC417
P5V_RT_EN I£|\|F|>_AGE 6%3)00 P5V_RT_PGOOD P5V3V3_S5_PGOOD P3V3S3_SS
' Pecop———— > Q7930
@B805 _ PP3V3_SOGPU_FET SMC
1 — PM R T
VDN EN - PHLVLAENL i LSS PO e ot
| MP_VR
@801 I o7 L T
) BKLT EN PPVOUT_SO_LCDBKLT PPava S0 FET PLT RST*
PM _ENET_EN = =" JENA Vo e\ — —L SMC ONOFF_L | by BUTTON P90
- LAY = T soes T .
| P3V3GPU_SS P1V05S0_PGOOD RST: SMC_RESET_L
— TPLVZENET_EN lmnp ot PPRVO-ENETRE %%10 P5VRI GHT_PGOOD
PM_ENET_EN_L - U3850 rs\ —— PSVS _ENET _FET - MCPCORESO _PGOD,
)7 ENETAVDD_EN 'RQJPAGE :\)’/?H X PP1V2_ENET_REG g " CPUVTTSO_PGOOD F% SLP_S5_L( P95)
P3V3ENET EN L P1V8S0_PGOCOD SLP_S4_L(P94)
_EN_| _ PM_SLP_s3_L
800 P1V5S0_PGOOD SLP_S3_L(P93)
o oL EN PPVI N_SO_DDRREG LDO SOPGOCD, PYWROK 4900
PM_ENET_EN — (PAGE 42)
s SMC_ADAPTER_EN N \yLDO' N
— $ rRC} DDRREG EN | g5 8 PPDDR_S3_REG
PM SLP_S3_L, LoELAY DORVIT_EN -$S3 0 9V __ e opsy 50, lue T*
’ VOUTRPPVTT_SO_DDR LDO .

! '-v POVRILGHT_EN - T BSEIIE - PP3V3_SO _,v2 Power Bl ock Di agram
P1VBSO EN PS5V, N (Fglggé)osg) PPLVS Sﬁg\g LTC2900 SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2007
-DELY — ur7870 NOTI CE OF PROPRI ETARY PROPERTY

MCPDDR_EN P3V3S0 EN MCP_CORE PA( THE | NEORMATI ALNED HERELN | S THE PROPRI ETARY

(S0)~ NOPOORESO EN ey, MOPCPOORE SO REG (294 MAX CURREND (PAcE 69 BRSBTS

L - - - - - | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
[, POTSO_EN PBUSVSENS_EN PIVOSSO EN | 1.1V, PPSV.RTREG _  (5A MAX CURREN) N REEE S o
( SO) F = — I—SI:GES—G SI ZE DRAW NG NUMBER REV.
-RC MCPCORESO_EN PM_SLP_S3_DELAY_L VI N7500 D 051 7546 n oo
CELAY (s0) (PAGE 65) (% werie e _
. SHE NONE s 3 - 96
8 | 7 6 | 3 | 2 1




Power Bl ock Di agram

SYNC_MASTER=N/ A

SYNC_DATE=N A
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

ST ZE | DRAW NG NUVBER REV.

D 051- 7546 A 0.0
@ APPLE | NC. SOAE S =

NONE 4 9%

3 | 2 1




8

6

BOM Var i

ants

BOM NUMBER BOM NAME BOM OPTI ONS
630- 9334 PCBA, 2. 4GHZ, 256SAM_VRAM MO8 MP8_COMVON, EEE_0ZA, CPU_2_4GHZ, FB_256_SAVBUNG
630- 9335 PCBA, 2. 4GHzZ, 256HYN_VRAM MO8 MP8_COMVON, EEE_0ZB, CPU_2_4GHZ, FB_256_HYNI X
630- 9336 PCBA, 2. 5GHZ, 512SAM_VRAM MO8 MP8_COMVON, EEE_0ZC, CPU_2_5GHZ, FB_512_SAVBUNG
630- 9337 PCBA, 2. 5GHZ, 512Q M_VRAM MO8 MD8_COMVON, EEE_0ZD, CPU_2_5GHZ, FB_512_Q MONDA
630- 9585 PCBA, 2. 8GHZ, 512SAM_VRAM MO8 MP8_COMVON, EEE_2NH, CPU_2_8GHZ, FB_512_SAVBUNG
630- 9586 PCBA, 2. 8GHZ, 512Q M_VRAM MO8 MD8_COMVON, EEE_2NJ, CPU_2_8GHZ, FB_512_Q MONDA

MB8 BOM & oups

BOM GROUP BOM OPTI ONS
VB8_COMMON ALTERNATE, COMVON, MP8_COMMVONL, MB8_COMMVONZ, MD8_COVMONS, MB8_DEBUG, MP8_PROGPARTS
VB8_ COMMVONL ONEW RE_PU, | SL6258A, MEVMRESET_HW MEMRESET_MCP, MCP_B02, MCP_PROD, MCPSEQ_SMC
VB8_ COMMON2 BKLT_PLL_NOT, BMON_ENG, M KEY, BOOT_MODE_USER, GPUVI D_1P00V, MUXGFX
VB8_ COMMVON3 DPMUX_EN_SO, DP_ESD, EG PWRSEQ HW DP_CA DET_EG PLD, MCP_CS1_NO

VB8_DEBUG SMC_DEBUG_YES, XDP, LPCPLUS, VREFMRGN

MD8_PROGPARTS

GVUX_PROG, BOOTROM_PROG, SMC_PROG, TPAD_PROG

BOM GROUP

BOM OPTI ONS

FB_256_SAVBUNG

VRAMA, VRAM 256_SANVBUNG

FB_256_HYNI X

VRAMA, VRAM 256_HYNI X

FB_512_SANVSUNG

VRAMA, VRAM 512_SAMSUNG

FB_512_Q MONDA

VRAMA, VRAM 512_Q MONDA

Bar Code

Labels / EEE #' s

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 0ZA] CRI TI CAL EEE_0ZA
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 0ZB] CRI TI CAL EEE_0ZB
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 0ZC] CRI TI CAL EEE_0zC
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 0ZD] CRI TI CAL EEE_0zZD
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 2NH] CRI TI CAL EEE_2NH
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 2NJ] CRI TI CAL EEE_2NJ

Modul e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
33783639 1 1.C, PDC, SLBAN, PRQ 2. 4G 25W 1066, MD, 3M BGA uU1000 CRI TI CAL CPU 2_4GHZ
337S3640 1 1 C. PDC, SL3BX, PRQ 2. 53G; 35W 1066, CD, 6M BGA u1000 CRI TI CAL CPU_2_5GHZ
33850554 1 | C, GPU, 55nm NV (6- GS, BGA969, LF| us0o0o0 CRI TI CAL
338S0570 1 | C, RTL8211CL, G GE TRANSCEI VER, 48P TQFP| u3700 CRI TI CAL
33850523 1 | C. FW643- 06, 13948 PHY/ OHOI LI NKI/ POI - E, 12 u4100 CRI TI CAL
338S0600 1 1 C, GVCP, MCP79- BO1, 35x35MM BGA1437 u1400 CRI TI CAL MCP_BO01
33850563 1 | C, SMC, HS8/ 2117, 9MVXOMM TLP U4900 CRI TI CAL SMC_BLANK
34152289 1 | C, SMC, DEVELOPMENT, VB8 u4900 CRI TI CAL SMC_PROG
33550384 1 IC,32MBI T 8-PIN SPI SERI AL FLASH, SO C8 u6100 CRI TI CAL BOOTROM_BLANK
34152366 1 | C, EFI ROM DEVELOPMENT, VB8 u6100 CRI TI CAL BOOTROM_PROG
34182272 1 1 C, HDCP ROM NVG96, 8 PIN SOl C, LF, HF us770 CRI TI CAL HDCP_YES
341S2384 1 IR ENCORE 11, CY7063803- LQXC u4800 CRI TI CAL
33880635 1 1 C, GVCP, MCP79- BO2, 35x35MM BGAL437 u1400 CRI TI CAL MCP_B02
34152383 1 1 C, PSOC +W USB, 56PI N, MLF, VB8 u5701 CRI TI CAL TPAD_PROG
337S3641 1 1 C, PDC, SLB43, PRQ 2. 8G, 35W 1066, CD, 6M BGA uU1000 CRI TI CAL CPU_2_8GHZ
33350482 4 | C, SGRAM GDDR3, 16Mk32, 800MHZ, 136 FBGA| U8400, U450, Us500, ussso| CRI TI CAL VRAM 256_SAVBUNG
33350483 4 | C, SGRAM GDDR3, 16Mk32, 900MHZ, 136 FBGA| U8400, Us450, Us500, ussso|  CRI TI CAL VRAM 256_HYNI X
33350481 4 | C, SGRAM GDDR3, 32Mk32, 900MHZ, 136 FBGA| U8400, U450, Us500, ussso| CRI TI CAL VRAM 512_SAVBUNG
33350472 4 | C, SGRAM GDDR3, 32Mk32, 900MHZ, 136 FBGA| U8400, Us450, Us500, ussso| CRI TI CAL VRAM 512_Q MONDA

PART NUVBER ék'%RIN\lAL;\I'/gEEO? BOM OPTI ON REF DES COWENTS:

13850603 13850602 ALL Mrata alt to Samung

35351681 35351204 ALL w01, cPAve. GBI

15250276 15250683 ALL Mgl ayers alt to Dal e/ Vi shay

34182367 34152366 ALL Macronix alt to SST

15250876 15250867 ALL Ml aer alt 1o telta

157S0058 157S0055 ALL Delta alt to TOK Magnetics

35352312 35351466 ALL | NTERSIL ALT TO 1 NTERSI L

514- 0612 514- 0607 ALL FOXLINK XCVR ALT TO FOXCONN.

514- 0613 514- 0608 ALL FOXLINK ROVR ALT TO FOXCONN

15280915 15250796 ALL Mgl ayers alt to Cyntec |ND

BOM Confi gurati on
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Functi onal

Fan Connectors

FUNC_TEST
TRUE =PP5V_SO_FAN LT j
TRUE FAN LT _PWM "
TRUE FAN LT TACH o
TRUE FAN RT_PWM "
TRUE FAN RT_TACH o
TRUE. GN\D

'=00000

LVDS Connectors

590

FUNC_TEST

TRUE =PP3V3 S0 DDC LCD 8 76 79
TRUE PP3V3 SW LCD 79
TRUE BKL_SYNC 79 84
TRUE LVDS DDC CLK 79 80
TRUE LVDS DDC DATA 79 80
TRUE LVDS CONN_A DATA N<O> 79 80 94
TRUE LVDS CONN A DATA P<0> 79 80 94
TRUE LVDS CONN A DATA N<1> 79 80 94
TRUE LVDS CONN A DATA P<1> 76 80 o4
TRUE LVDS CONN A DATA N<2> 79 80 94
TRUE LVDS CONN A DATA P<2> 76 80 o4
TRUE LVDS CONN A CLK F N 70 94
TRUE LVDS CONN A CLK F P 79 94
TRUE LVDS CONN B DATA N<O> 79 80 94
TRUE LVDS CONN B DATA P<0> 79 80 94
TRUE LVDS CONN B DATA N<1> 79 80 94
TRUE LVDS CONN B DATA P<1> 79 80 94
TRUE LVDS CONN B DATA N<2> 79 80 94
TRUE LVDS CONN B DATA P<2> 79 80 94
TRUE LVDS CONN B CLK F N 79 94
TRUE LVDS CONN B CLK F P 70 94
TRUE LED RETURN 1 79 84
TRUE LED RETURN 2 79 84
TRUE LED RETURN 3 79 84
TRUE. LED RETURN 4 79 84
TRUE. LED RETURN 5 79 84
TRUE. LED RETURN 6 79 84

EXCARD Connect or

58 59

58 59

58 59

57 58 95

57 58 95

57 58 95

57 58 95

57 58 95

57 58 95

j4 TPs

39 42

39 89

39 89

39 89

39 89

Test Points
3 TPs
per Fan
5 TPs
per Fan
Speaker Connectors
FUNC_TEST
55 TRUE BI_MC LO
== TRUE Bl_MC SH ELD
é TRUE BI_MC HI
=5 TRUE SPKRCONN L_P_QU
= TRUE SPKRCONN _L_N_OQUT
2> TRUE SPKRCONN R P_QU
= TRUE SPKRCONN_ R _N_QUT
= TRUE SPKRCONN_S_P_QUT
= TRUE SPKRCONN_S_N_QUT
TRUE GN\ND
J,— 6 TPs
SATA ODD Connectors
FUNC_TEST
[ TRUE PP5V_SW ODD
= TRUE SMC_ODD_DETECT
= TRUE SATA _ODD R2D P
= TRUE SATA _ODD R2D N
= TRUE SATA ODD D2R C N
= TRUE SATA ODD D2R C P
TRUE G\D
.l

POVNER RAI LS

FUNC_TEST [ TRUE PM SLP_S3_L

E TRUE USB2_EXCARD _CONN N 32 o5

[z TRUE USB2_EXCARD CONN P 32 o5 e IRUE_PPBUS_G3H 5 a6

= TRUE PCl E_CLK100M EXCARD CONN_N sz s > IRUE PPBUS_CPU | MWP_I| SNS R

[Ty TRUE PCl E_ CLK100M EXCARD_CONN P 32 o5 = IRE PP3V42_ G&3H

oo IRUE PCl E_ EXCARD_R2D N 32 89 95 TrRUE PP5V_S3

= IRE PCl E_EXCARD R2D P 3 s s [ TRUE PP5V_SO

e IRUE PCl E_ EXCARD D2R P 17 32 89 oo IRUE PPVCORE SO_CPU

> IRE PCI E_EXCARD D2R N o o TRUE PPVCORE SO_MCP_REG

E TRUE PP3V3_S3_EXCARD _SW TCH = IRUE PPVCORE_SO_MCP

=y IRUE PP3V3_S0_EXCARD_SW TCH s o> TRE PP3V3_S5 o o

= TRUE PP1V5_S0_EXCARD SW TCH > IRE PP3V3_S3

=2 IRUE PLT_RESET_SW TCH L = D> IRE PP3V3_S0 5 o5

52— TRUE EXCARD _CPPE_L 2. o> IRE PP2V5_S0

[EEn— TRUE EXCARD CPUSB L s [ TRUE PP1V2_S0

D IRE EXCARD _CLKREQ CONN L . [ TRUE PPLVB_SO R

[e=p— IRUE SMBUS MCP 0 CLK i3 [z IRUE PPLVBRIVS S3

[ TRUE SMBUS MCP 0 DATA 13 21 45 90 [z TRUE_PP1VBRIVS SO FET
s> IRUE_PPMCPDDR | SNS
TRUE PP1V05 SO REG
= TRUE_PP1V2R1V05 S5
s TRUE_PPCPWTT_SO
e TRUE _PPCPUESB | SNS R
e TRUE_PPOVOROV75_SO_DDRVIT s
> TRE PPLV2RIVO5_ENET .
rem_TRUE PP3V3_ENET_PHY .
o IRE PPVP_FW N
o IRE PP1VO_FW s
> IRE PP3V3_SOGPU s
> TRUE PP1V1 SOGPU REG 8
TrRUE PP1V8_SO0GPU | SNS s
> IRE PPVCORE_GPU s
= IRE PP1V8_SOGPU | SNS_R s
> TRUE PP3V3_S5_AVREF_SMC w2 1o
[ TRUE PPVOUT_S0_LCDBKLT 70 84
= TRUEPPDCI N_G3H s
> IRE PPVTTDDR S3 s
> TRE PP1V8_GPUI FPX .

j 5 TPs

21 34 37 42 44 68 81 83

| PD_FLEX_CONN

| CT Test

Poi nts

CPU FSB NO TESTs

0yooo0 U 0 000

NO_TEST
TRUE FSB_A L<31..3>
TRUE ESB_ADS L
TRUE FSB_ADSTB L<1..0>
TRUE FSB D L<63..0>
TRUE FSB DI NV_L<3..0>
TRUE FSB_DSTB L_N<3..0>
TRUE FSB _DSTB_L_P<3..0>
TRUE FSB HT L
TRUE FSB_HI TM L
TRUE FSB_LOCK L
TRUE FSB REQ L<4..0>

= TRUE PP3V3_S3_LDO
P18V5 S3
= TRUE TPAD _GND
= TRUE 22 S L
= TRUE Z2_DEBUG3
= TRUE Z2_NOS|
= TRUE Z2"M SO
g TRUE Z K
= TRUE Z2_BOOST_EN
Py TRUE Z2 _HOST TNTN
TRUE Z2_BOOT_CFGL
e TRUE Z2_CLKIN
g TRUE Z2_KEY _ACT_L
= TRUE Z2 RESE 0 5
= TRUE PSOC M SO
o TRUE PSOC_MOSI
e TRUE PSOC_SCLK
o TRUE BUS A S3 _SDA s
> TRUE SVBUS _SMC A_S3_SCL s«
— R PSOC F CS_L
= TRUE Pl CKB

KEYBOARD CONN

. TRUE PP3V42_G3H
= TRUE W5_KBDI
= TRUE K
= TRUE W5_KBD3
= TRUE W5 KBD4
TRUE W
= TRUE W5_KBD6
> TRUE W5 KBDO
= TRUE W5 KBD10
Pt TRUE W5 _KBD11
et TRUE W5 KBD12
e TRUE W5_KBD13
e TRUE W5_KBD14
et TRUE W5_KBD15_CAP
TRUE W5 _KBD16~NUM
P TRUE W5 KBD1/7—
e TRUE L8
= TRUE WS_KBD19
o TRUE W&_KBD20
= TRUE W5 KBDZ21
Pt TRUE KBD22
= TRUE W5_KBD23 _
> TRUE W5_KBD _ONOFF o
> TRUE W5 LEFT SHI FT_KBD ,,
e TRUE WS LEFT_OPTI ON KBD «
e TRUE W5 _CONTROL _KBD
= TRUE KBDLED_ANCDE
= TRUE TPAD GND_F -

10 14 87

10 14 87

10 14 87

10 14 87

10 14 87

10 14 87

10 14 87

10 14 87

10 14 87

10 14 87

10 14 87

Functi onal /

| CT Test
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8

7

6

| 5

4

2

| 1

" G3Hot "

s1 _=PPBUS G3H

(Al ways Pr esent

Rails

7 a6

63

3.
=PP3V3_S5_REG

3V—2 5V Ralls

a6

60

60

=PPVIN S5_CPU | WP_I SNS

g N LI NI:_W Dp—t:g g
P5VP3V3

=PPVI N_SO_CPUVTTSO

=PPBUS_SO_LCDBKLT

=PPBUS_S5_FWPWRSW

=PPVI N GPU GPUVCORE

=PPVIN S5_CPU | WP_I SNS R

PPVI N_S0_P5VRTS0_MCPCORE

=PPVI N_S3_DDRREG

PPVI N_SOGPU_P1V8P1V1

=PPVBAT_G3H P3V42G3H

=PPVI N_SO_P1V05S5

PPBUS CPU | WP_| SNS

=PP18V5_DCI N _CONN —

¥ VKR WRITED: 227
VR B

— =PPVIN_S5_CPU | WP

69

=PP3V3_S3_FET

%;%@B%S T

=PP3V3_S5_MCP_A01

=PP3V3_S5_ROM

=PP3V3_S5_MEMRESET

=PP3V3_S3_P3V3S3FET

=PP3V3_S0_P3V3SOFET

=PP3V3_GPU_P3V3GPUFET

=PP3V3_S5_PWRCTL

=PP3V3_S5_P1VO5FET

=PP3V3_S5_MCP

=PP3V3_S5_MCP_GPI O

=PP3V3_FW LATEVG ACTI VE

=PP3V3_S5_MCPPWRGD

=PP3V3_FW LATEVG

=PP3V3_S5_P1VO5ENETFET

=PP3V3_S5_P3V3ENETFET

=PP3V3_S5_DP_PORT_PWR

PP3V3_S3

=PP3V42_G&3H REG

=PPDCI N_S5_CHGR

3P3V42

63

=PP5V_S3_REG

RSB

AKE_| BASE—TRLE
=PP3V42_G3H_SMCUSBMUX

a0

=PP3V42_G3H SMBUS_SMC BSA

as

=PP3V42_ G3H LI DSW TCH

a1

42 43 52

=PP3V3_S5_LPCPLUS

aa

=PPVI N_S5_SMCVREF

a3

=PP3V42_G3H_PWRCTL

63 68

69

=PP3V3_S0_FET

RECR-YY BFFES: 38W
‘n’fSkEAﬁfﬁ Thue

=PP3V3_FW REG

=PP3V3_S3_SMBUS_SMC A S3

=PP3V3_S3_TPAD

PP3V42 G3H CHGR

=PP3V3_S5_RTC D

=PP3V42_G3H BATT

=PP3V42_G3H_TPAD

=PP3V42_G3H BMON_| SNS

5V Ralls

65

=PP5V_RT REG

PP
@g;ig%m‘ﬁ BFEEY %"

=PP5V_S3_SYSLED

=PP5V_S3_W.AN

=PP5V_S3_I R

=PP5V_S3_DDRREG

=PP5V_S3_GPUVCORE

=PP5V_S3_RTUSB

=PP5V_S3_TPAD

=PP5V_S3_P1VO5SO0FET

=PP5V_S3_MCPDDRFET

PP5V_S3_VTTCLAWP

=PP5V_S3_AUDI O PWR

» =PPVCORE S0_CPU_ REG

Chi

pset

m; L BER 55

MAKE_BASE=TRUE
=PP5V_SO_FAN LT

=PP5V_S0_FAN RT

PP5V_S0_CPU_| WP

=PP5V_SO0_CPUVTTSO

=PP5V_S0_KBDLED

PP5V_SO0GPU _P1V1P1V8_GPU

PP5V_S0_LPCPLUS

=PP5V_S0_QODD

=PP5V_S0_HDD

" VCor e"

Rai |l s

PPVCORE SO

s _=PPMCPCORE SO_REG

VB RS 2

MARE_BASE=TRUE
=PPVCORE_SO_CPU

PPVCORE _SO_MCP_REG

11 12 46

M N LLNE WDTFED. 6™ fm
M N_NECK_W DTH=0. 2 nm

VOLTAGE=1. 05V

MAKE_BASE=TRUE

=PPVCORE_S0_MCP

22 24 46

86

86

=PP2V5_S0_REG

23

aa

24 16

18V/DDR15V Rai | s

&7 _=PP1V8_ S0 REG PP1V8 SO 7
m I - M NRECW BT, 3 i
max supply M N RECK

190 mA

MAKE_| BASE‘?RUE
=PP3V3RLV8 _SO_MCP_| FP_VDD

18 25

ss _=PPDDR S3 REG

PP1VBR1V5 S3

M N_LINE_W DTH=0. 8 nm
M N_NECK_W DTH=0. 1 nm
VOLTAGE=1. 5V
MAKE_BASE=TRUE

=PP1V8R1V5 SO MCP FET

=PPVI N SO DDRREG LDO

=PP1V5 S3 MEM A

=PP1V5 S3 MEM B

=PP1V5 S3 MEMRESET

s _=PP1VBRLV5 SO FET

PP1VBR1V5 SO FET

4771 mA

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

VOLTAGE=L. 5V
MAKE_BASE=TRUE
=PPMCPDDR | SNS R

130 mA

=PP1V5 S0 CPU

500 mMA

=PP1V5_S0_EXCARD

=PP1V5 SO VMON

=PP1V5_FC CON

=PP1V8R1V5 SO MCP MEM —

MAKE_BASE=TRUE
=PP1V5 SO MEM A

=PP1V5 SO MEM B

=PPMCPDDR_| SNS

so _=PP1V05_S0_FET

PP1V05 SO REG

M N_LINE_W DTH=0. 6 nm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=1. 05V
MAKE_BASE=TRUE

=PP1V05 SO0 MCP AVDD UF

=PP1V05 SO0 MCP PEX DVDD

=PP3V3_S0_TPAD

PP2V5_S0

=PP1V2_S0_REG

MNLlNEWD‘rH:O 6 mm
WDTH=O 2 mm

\/CLTA!{ 2.5

IMAKE_| BASE—TRUE

=PP2V5_S0_GWVJX

PP1V2_SO

M N LI NE W DTF=0. 6 nm
M N_NE CK_W\[/ﬂH=02rm1

=PP1V2_S0_GWMJX

"FW  (

* . _=PP3V3_FW REG

FireWre) Rails

PPVP_FW

~Z mm
N TH=0.2 mm
Aot e

=PPVP_FW PORT1

=PP3V3_FW FWPHY

36 38

_ =PP1VO_FW REG

=PP3V3_FW P1VOFW

67

s _=PP3V3_SO0GPU_FET

PP1VO_FW
M KDWY BFFES: 4 7
VRS Ty

= V FWPHY

Rail s

=PP1V1_S0GPU_REG

17 82

— pNPsvs SOGPY.

=PP3V3 GPU VDD33

6 75 76

=PP3V3_GPU M O

75 76

=PP3V3_GPU LVDS DDC

80

=PP3V3_GPU PWRCTL

68

=PP3V3_GPU _VCORELOA C

78

=PP3V3_GPU_P1V8S0

67

PP1V1 SOGPU REG

o9 - =PP1V8 GPUl FPX REG

MAKE_BASE=TRUE

=PP1V1 GPU PEX | OVvDDQ

=PP1Vl GPU PEX | OVDD

=PP1V1 GPU PEX PLLXVDD

=PP1V1_GPU PLLVDD

GPU H PLLVDD

GPU VI D PLLVDD

GPU_FBPLLAVDD

GPU | FPCD | OVDD

PP1V8 GPUI FPX

610 11 12 13 62

a3

9 14 22 24

+ _=PP1V8_S0GPU

SNS

T o

=PP1V8_GPU_| FPX

PP1V8 SO0GPU ISNS
NE~

s =PP3V3_ENET FET

__ =PP3V3_S3_W.AN n 1034 mA —  =PP1V05 SO MCP PLL UF
— =PP3V3_S3_MCP_GPI O 2 — =PP1V05 SO MCP_SATA DVDD
— =PP3V3_S3_VREFNMRGN 2 — =PP1V05 SO MCP HDM VDD
— =PP3V3_ » > s — =PP1V05 SO VMN
= =PP3V3_S3_P1VBS0 " 44 __=PP1V05_SO_MCP_PEX_DVDD — =PP1V05_S0_MCP_PEX_DVDDO
o PP3V3 SO — [ =PP1V05_S0_MCP_PEX_DVDDL
— NI .
%E‘%ﬁé%%%ﬁg- B 2 __PP1VO5 SO MCP PEX AVDD  — =PP1V05_S0_MCP_PEX_AVDDO
MAKE_BASE=TRUE MAKE_BASE=TRUE o
_ —pp3v3 S0 LPCPLUS " Ti PP1VO5_S0_MCP_PEX_AVDDL
— =PP3V3_S0_SMC 4 245 __=PP1VO5 SO MCP_SATA DVDD =PP1V05_SO_MCP_SATA DVDDO
— =PP3V3_S0_SMBUS_SMC B_SO a5 o
— =PP3V3_S0_MCPDDRI SNS a7 24 __PP1VO5 SO _MCP_SATA AVDD — =PP1V05_S0_MCP_SATA AVDDO
— =PP3V3_S0_GPU1V8I SNS p NAKE_BASESTRUE -
— =PP3V3_S0_CPUTHVBNS 1
— =PP3V3_S0_GPUTHVSNS 8 (1.1V for AO1)
= &7 _=PP1V05_S5_MCP — PP1V2R1V05_S5
— =PP3V3_SO_FAN LT a0 — M N LINE_W DTH=0. 6 nm
— =PP3V3_S0_I| WP 62
= _ WRCT 105 mA/ 241 mA __ —PP1V05_S5_MCP VDD AUXC
S :Eggxg gg BDC LI(_:D °8 139 MV 0 mA — =PP1V05_ ENET_P1VO5ENETFET
= rer — =PP1V05 S5 P1VO5SOFET
— =PP3V3_S0_XDP 613 —
— =PP3V3_S0_MCPCOREI SNS a 66 _=PPCPUVTT S0 REG — PPCPUVTT SO
— — MN LN WOTH=0 6
5300 mA M N_NEGK_W DTH-0. 2 mm
— =PPSPD SO_MEM A 28 MAKL. BaSE-TrE
— =PPSPD_S0_MEM B 20 4500 mMAy_— =PP1V05_S0_CPU
- — =PP1V05 SO SMC LS
1182 mAl_— =PP1V05 SO MCP FSB
=PP3V3_S0_SMBUS MCP_0 s
— =PP3V3_S0_GWVJX 83
— =PP3V3_S0_DPMJX 80
— =PP3V3_S0_DPCONN a1
— =PP3V3_S0_P1V2P2V5 o
— =PP3V3_S0_MCP_GCPI O 18 19 21
— =PP3V3_S0_HDCPROM 2 1 27 _=PPVIT _S3 DDR BUF — PPVTTDDR S3
— =PP3V3RILV5_S0_MCP_HDA 21 2 M NREGCW BTG, 3
— =PP3V3_S0_MCP_PLL_UF 24 MAKL. BaSoTrE
— =PP3V3_S0_MCP_VPLL_UF 25 _
— —PP3V3_SO0_MCP_DAC UF x o« -=PRVIT_S0_DDR LDO = RN LN W Erees ’
— =PP3V3_SO_NCP N YN RS G0, 3"
— — KE_BASE=TRUE
= :Egg¥§ gg AOCUD'E 0 ot s e — =PPOV75_SO_MEM VIT_A 2
— __PP3V3 S0 VMO % — =PPOV75_SO_MEM VTT B 20
= = S0 o —  =PPVIT VITCLAI o
— -PP3V3_SO_SMBUS MCP 1 w0 = SO_VITCLAMD
— =PP3V3_FC CON 2 R 0.75v
—_=PP3V3_S0_EXCARD . ENET Rails
p— 0 . =PP1VO5_ENET_FET PP1V2R1V0O5_ ENI 7
— =PP3V3_S0_BATTCHARGERTMPSNSR P iy A :
— =PP3V3 GPU SMBUS SMC 0_SO a5 St=

E
=PP1V05_ENET_MCP_PLL_NAC 2

=PP1VO5_ENET_MCP_RMGT
=PP1VO5_ENET_PHY a

SE=
=PP3V3 ENI:_l' MCP_RMGT

=PP3V3_ENET_PHY a

18 24

=PPVCORE_GPU_REG

78 46

mAg\A#DTW

=PP1V8_GPU FB_VDD

=PP1V8_GPU_FB_VDDQ

=PP1V8_GPU_FBVDDQ

=PP1V8_GPU FBI O

. _=PP1V8 GPU REG

- M EoEW'BRESS
VRRE BASE=FRuE
__ =PPVCORE_GPU

PP1V8 SO0GPU |s”r[\1ns R

- VINENSS R
VRRE BAsE-TRE

=PP1V8_SO0GPU_| SNS R

mm

a7

Power
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7

Ther mal Modul e Hol es 770981 TP | W6 CLKEN L VR PWRGD CLKEN L
STDOFF- 4. 50D. 98H-1. 1- 3. 48- TH VRKEBASES TR =
710984 2. 0Dl A TAL%FKE)I\%O%/LB MB7- VB T e e
T0982 STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH 7ZT0985 ’ SM HO900 a7 10 _CPU BSEL<0.. 2> — =MCP BSEL<0..2> 14
SToOFF- 4. 5% 944, 1- 3. 48- TH STDOFF- 4. 50D. 98H-1. 1- 3. 48- TH £- ODI A-TALL- EM - M.B- MD7- M8 | ey vi7_en _ oorviT En .
(: i Phe RSe- TR =
Top GPU Ri ght p 1 TP_SPI_CS1 R L_USE MB — =SPI_CS1 RL_USE MB
—{ :) PRAKE EASETTRE
= T0983 ™ Hole = 210986 B GPU signal s
STOCFF- 4. 580 9803 1- 3. 48~ TH ZT0980 STDOFF-\4. 50D, 98H 1. 1- 3. 48- TH SH0903 iy
STDOFF- 4. 50D, 98H 1. 1- 3. 48-TH 2. 0Dl A- TALL- EM - MLB- MB7- MBS v e 102 = =PEG DER P<0..152
@ SM 80 70 _PEG D2R N<O. . 15> — =PEG D2R N<O..15> ;;
Left CPU Ri CPU Bottom Left GPU T0930 Q 1 SHO901 TRKE SR .
TMHole  TM Hol e T™ Hol e STOOFF- 4. 580 9811 1. 1-3. a8- 1 (O 2. 0Dl A- TALL- EM - MLB- MD7- MD8 ™ "~ bt oo e G Rs0.. 157
72710987 s SM o 70 PEG F2D C N<0..15> — =PEG ReD C N<0.. 15>
STDOFF- 4. 5D, 98H 1. 1- 3. 48- TH 41@ -

©

CPU signal s

62

87

21 44

o5 32

o5 32

o5 32

o5 32

32

o5 32

o5 32

PCl E CLK100M FC P

TP_PCl E_CLK100M

PE4P

17

MAKE_BASE=T!

RUE
PCl E_ CLK100M FC N

TP_PCl E_CLK100M

PE4N

17

MAKE_BASE=TRUE

PCIE FC R2D C P
RUE

TP_PCl E _PE4A_R2D

cP

17

MAKE_BASE=TI

PCIE FC R2D C N

TP_PCl E _PE4A_R2D

CN

17

MAKE_BASE=TRUE

FC CLKREQ L

MAKE_BASE=TRUE

FC PRSNT_L

TP_PE4_CLKREQ L

TP_PE4_PRSNT_L

MAKE_BASE=TRUE

TP_PCl E_PE4A_D2RP

PCl E FC D2R P
RUE

MAKE_BASE=TI

PCl E FC D2R N

— TP_PCl E_PE4_D2RN

MAKE_BASE=TRUE

83

89 80

89 80

89 80

89 80

80 76

SH0913
1. 4Dl A- SHORT-EM - M.B- MB7- M98
M

GVUX ALI ASES

LCD BKLT EN LVDS BKL ON o5
NAKE_BASE=TRUE =

DP 1G M._P<3> — =MCP HDM _TXC P 10
VAKE_BASE=TRUE

DP 1G M. N<3> =MCP_HDM _TXC N 18
VAKE_BASE=TRUE

DP IG M P<2..0> =MCP_HDM _TXD P<0..2>

MAKE_BASE=TRUE

=MCP_HDM TXD N<O. .

DP |G M. N<2..0>
MAKE_BASE=TRUE

DP | G DDC CLK

=MCP_ HDM DDC CLK

MAKE_BASE=TRUE

= Hol RO900 SH0910
rane es =PP1V8 GPU FB VDDQ, GPY_FB A VREF DIV 1. 4Dl A- SHORT- EM - M.B- M37- MO8SHO9 1
ZT0915 178w I o 1. 4Dl A- SHORT- EM - M_B— MB7- MO8
SR2P5 o e GND_BATT_CHGND . T — =PP1V8 GPU FB VREF A . 1
O = R0901 '4<:)
10 GPU FB B VREF DI V SH0912
M T VAKE_BASE=TRUE 1. 4Dl A- SHORT- EM - MLB- MB7- MB§
1/16W — =PP1V8 GPU FB VREF B SM
Mios" - (: s
ZT0940 41@
3R2P5
()L GN\D CHASSI S LVDS —
ZT0945 I I
i PP B Extra FSB Pu ups
o Exist in MRB but not Intel designs. Here for CYA
If found to be necessary, will npbve to pagel4.csa =
ZTOTQSO o 24 22 14 s _=PP1VO5_S0_MCP_FSB
SL- 3. 1X2. 7- 6C1 R- NSP - o
NO STUFF NO STUFF NO STUFF Bosses f or VRAM I_IS
ROQZ%(O)1 R09270(31 R09901
TR TR 1%}067 4. 0001 B5PNE 6X0. 35
202, 402, b5, ’ B ’ ’
ZT0965 NO STUFF NO STUFF
3R2P5 'R0960 lR0980
()1 GND CHASSI S_CLUTCH — 62 ZT0952
— iflﬂé’ ‘iﬂg 4.00D1. 65H ML. 6X0. 35
ZT0960 2402 2402 p 1
3R2P5 87 62 14 10 CPU_DPRSTP_L
O 1 GND_CHASSI S_SATA — 87 14 10 COOT} FSB BREQO L ZT0953
o7 14 13 10 oo FSB ICELTJFRST L 4.00D1. 65H- ML. 6X0. 35
270990 DR S . :
O 1 GND_CHASSI S BATTCONN —
ZT0931
STDOFF- 4. 00D3. OH TH
LVDS B DATA P<3> 9

1 VENI CE

:

ZT0934
STDOFF- 4. 00D3. OH TH

o NC LVDS B DATAP<3>
MAKE_BASE=TRUE

o NC LVDS B DATAN<3>

NO_TEST=TRUE
LVDS

B _DATA N<3> 9

1 L ZT0932 MAKE_BASE=TRUE NG TEST=TRUE
STDOFF- 4. 00D3. OH TH o BFMKIEY?;EQQI?EATAP<3> o TesT LVDS A DATA P<3> o
770935 41@ VENI CE T AESS o resTeTE == -VDS A DATA N<3> ’
STDOFF- 4. 00D3. OH TH ZT0933 TP_LVDS |G B CLKP LVDS IGB CLK P 454
STDOFF- 4. 00D3. OH TH Lvos_
BEVBSTE B CLKN LVDS |G B CLK N 10 89

18 89

18 89

18 89

18 89

~4.
1 'Y
41@ VENI CE "¥-YVBSFG BKL PWM— LVDS | G BKL_PWM
VAKE BASE=TFRUE
710988
STDOFF- 4. 5CD. 98H 1. 1- 3. 48-TH NC LVDS | G A DATAP<3> — LVDS_I G A DATA P<3>
VAKE BASETROE =
1@ NC LVDS_| G A DATAN<3> _ LVDS_| G A DATA N<3>
ZT0989 NAKE BASE=TRUE _— = - -
STDOFF- 4. 500, 98k 1. 1- 3. 48-TH NC LVDS |G B DATAP<3> __ LVDS |G B DATA P<3>
1 MAKE_BASE=TRUE p—
7T0991 NC LVDS | G B DATAN<3> __ LVDS | G B DATA N<3>
TAKE BASESTRUE =
STDOFF-|4. 50D. 98H- 1. 1- 3. 48- TH
1 s NC_LVDS_A_DATAP<3> — LVDS_A DATA P<3>
VAKE BASE=TRUE =
—___LVDS_A DATA N<3>

s NC_LVDS A DATAN<3>
ROE

MAKE_BASE=T!

s NC_LVDS B _DATAP<3>

LVDS B _DATA P<3>

MAKE_BASE=TRUE

LVDS B _DATA N<3>

s NC_LVDS B _DATAN<3>
RUE

MAKE_BASE=T!

DP | G DDC DATA
MAKE_BASE=TRUE

DP | G HPD
MAKE_BASE=TRUE

PM ALL GPU PGOOD
MAKE_BASE=TRUE

80 76 =MCP_HDM DDC DATA 5

=MCP_HDM _HPD

18

ALL EG PGOOD

83

TP _LVDS MJUX SEL EG
MAKE_BASE=TRUE
EG RESET L
MAKE_BASE=TRUE

LVDS MUX SEL EG

83

83 GPU RESET L 70

83 6

GVUX_JTAG TDI

19

JTAG GMUX TDI
~NAKE_BASE=TRUE

GVUX_JTAG TMB 4

s JTAG GMUX TNVS
T NVAKE_BASE=TRUE

83 6

JTAG GMUX TDO
~NAKE_BASE=TRUE

GMUX_JTAG TDO 17

s LVDS | G BKL_ON — 1 G BKLT_EN 63
~NAKE_BASESTRUE —

s _LVDS | G PANEL_PWR — 1G LCD PWR EN o,
VAKE_BASE=TRUE

MCP79 PCl e PRSNT# Straps

Add ot her PRSNT# straps if needed

These need work.

R0925
0 POl E_FW PRSNT_L .
W
1/ 15W
’\44:02
STUFF
Rog'ioi
PEG PRSNT L
@
- BASE=TRUE™
116w R0926
Vios™ 0 EG CLKREQ OUT L
p 5%
- 1/16W
M- LF
402
MCP_ M| _PD — =MCP_M | _RXER 18
VAKE_BASESTRUE —
— =MCP_MI_CRS 18
'R0930 ____=MCP_MI_CO "
4°7K -
%’15W
- PF
2

TP_USB_EXTDP __ USB EXTD P 20 90
VMAKE_BASE=TRUE —
TP USB_EXTDN __ USB EXTD N 20 90
VMAKE_BASE=TRUE
TP _USB M NI P UsB M NI_P 20 90
VMAKE_BASE=TRUE —
TP USB M NI N _ UsB M NI_N 20 90
VMAKE_BASE=TRUE
GVUX_| NT — =DVI_HPD GMUX_I NT "
VAKE_BASE=TRUE —
RO903
+ MCP_SPKR 0 SMC_MCP_SAFE MODE .,
1/510/50W
M- LF
402

26 17

TP_MEM A A<15>
VAKE_BASE=TRUE

TP _MEM B A<15>
VRKE_BASE=T

TP _USB_EXTCP
VAKE_BASE=TRUE

TP _USB EXTCN
VAKE_BASE=TI

MEM A A<15>

NMEM B_A<15>

USB_EXTC P

20 90

USB_EXTC N

20 90

TP_CPU PECI MCP

CPU_PECI _MCP

TP_MCP_GPI O 17
VAKE_BASESTRUE

VAKE_BASE=TRUE

AUD_| P_PERI PHERAL_DET

17

_POLE_RESET L __ FC RESET L w
T NAKE_BASE=TRUE
AUDI O ALI ASES
« HDA Bl TCLK —  HDA BIT _CLK w0
VAKE_BASE=TRUE —
X490
» =PP5V_S3_AUDI O PWR, 2 PP5V_S3_AUDI O
VLRERERR - @Bﬂiﬁg 35" n
SM =5
902
1 10K, AUD IPHS SWTCH EN ..
5% VAKE_BASE=TRUE ’
16
LR

ETHERNET ALT ASES

=P3V3ENET EN

34

PM SLP_ RMGT L

=P1VO5ENET_EN

34

— T VAKE_BASE=TRUE

=PP3V3 ENET PHY VDDREG

33

- TP _PP3V3 ENET PHY VDDREG

33

E_BASE=TRUE
NC RTL8211 REGOU

VAKE_BASE=TRUE
— =RTL8211_ENSWREG

=RTL8211 REGOU

20

— =PP1V05_SO0_MCP_SATA_DVDD1

20

Di gital

— =PP1V05_SO0_MCP_SATA_AVDD1

Gr ound

GN\D

1 Vel TAGE 0V 09
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o T
or 10 rqay FSB_A_L<3> Jdag ULOOO  aosthHt  FSB ADS L o
o7 147 FSB_A L<4> L5 JA4* PENRYN BNR* |, E2 FSB_BNR L B 1 o7
o7 14 7gmr FSB_A_L<5> La s+ s BPRI*|,G5 __ FSB_BPRI L B 16 o
o 10 rqEry FSB A L<6> K5 ] A6* —PP1V0O5 SO CPU
o7 14 7gmr FSB_A_L<7> B a7+ DEFER | \H5__FSB DEFER L a e o001z 15 02
o7 10 rgory FSB_A_L<8> N2 g+ DROY*|[,F21  FSB_DRDY_L S o o1 AMS o __
w1 rgora ESB_A_L<9> 310 n0 DBy JEL _ FSB_DBSY L G w1 o R1002 pLACE TESTPONT ON
o7 14 7qE FSB_A_L<10> N Ja10 1oy |FSBIERRL WTH A G\D!
o7 14 7y FSB_A_L<11> PSdar & BRO*|,FL  FSB BREQD L a s e yé.zm L 0. 17 AWAY !
o 10 reas FSB_A_L<12> P2 12" g g 202 T
o7 14 g FSB_A_L<13> L2 a3+ | ERR* |,D20 &» CPU_| ERR L
o7 14 7qory FSB_A_L<14> Padna K 5 INT*RBS _ CPU INIT L P
57 14 TG FSB A L<15> P1 ]A15% <
o7 14 gmr FSB_A_L<16> R1 JA16* Looks|,H4 _ FSB_LOCK_L S e
o7 14 1Qer~ FSB_ADSTB_L<0> M. |apSTBO*
RESET* |,CL ESB_CPURST_L (N © 13 14 87
o7 14 1¢a—y FSB_REQ L<0> K3 {REQD* RSO* | F3 FSB_RS L<0> g o
57 14 7B FSB_REQ L<1> H2 JREQL* RS1* | F4 FSB RS L<1> ] o
o7 14 rqm> FSB_REQ L <2> K2 Jrece Rs2+[;G8  FSB RS_L<2> o 54 o
o7 14 7¢or> FSB_REQ L<3> 33 JReCB* TrRov+|s@ _ FSB TRDY L I ¢ o7
57 14 7B FSB_REQ L<4> L1 REQs* MT
HT 06 FSB HIT L 700 -
w10y ESB_A_L<17> v dpir HTMCEs  FSB_HITM L = —=PPAVOS S0 CPU s sz 25 e w10 oy ESB_D_L<0> e22jo ULO0O ooz b2z FSB D _L<32> @
o7 14 1CB FSB_A L<18> Us | a18* o7 14 1B FSB D L<1> F24 |p1* PENRYN D33* | AB24 FSB D L<33> B 714 07
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o7 14 7qEy FSB_A_L<23> U1 Ja23 g O prov:AC2  XDP_BPM L<4> S 9w 4023 o7 14 7c@y FSB_D_L<6> E25 D6+ D8+ |, U25 FSB D_L<38> G
57 14 7@ FSB_A L<24> R4 |p24* 2 PREQ |, ACL XDP_BPM L<5> B 2 o7 o7 14 1B FSB D L<7> E23 D7+ D39* | U23 FSB D L<39> B 714 57
57 14 TG FSB_A L<25> T5 A25* § [= TCK|_ACS XDP_TCK (I & 10 13 87 57 14 7@ FSB D L<8> K24 |pg* D40* | Y25 FSB D L<40> B 7 1w
o7 14 7gmr> FSB_A_L<26> 13 a6 O = Toi|_ A6 XDP_TDI I o 10 13 o7 o7 14 7o FSB_D_L<9> @4 o o | o Da1+ [ ve2 FSB_D L<41> 7w
o7 14 7qmry FSB_A_L<27> W a7+ g Tpo_AB3 __XDP_TDO Qo ¢ o o o7 14 7oy FSB_D_L<10> J24|p10* a2 | Y23 FSB_D L<42> oy 7 o
w11 ooy ESB_A L<28> e e TvE| A5 XDP_TVB pee B oS FSB D_L<11>  szadorir 8 | & D43+ [ vea FSB D L<43> T e
o7 14 rgmr FSB_A_L<29> va Jaoor TRST*|,AB6__ XDP_TRST_L ST o 10 13 o7 o7 14 7o FSB_D_L<12> 22 D1 2+ < | < Daa* | ves FSB_D L<44> D
o7 10 1qar> FSB_A_L<30> w2 Jaz0* DBR*|,C20 __ XDP_DBRESET_L @D - = . o7 14 1¢m> FSB_D _L<13> F26|D13* £k Das |, AA23 FSB D_L<45> Cor> 7 14 01
o 11 oy FSB_A_L<31> [V R1004 o 1 7oy FSB D L<14> Ke2 |pLar Da6* | AA24 FSB D L<46> P
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o7 1e¢m~ FSB_A_L<35> AA3 | azs+ PROCHOT* |,D21  CPU_PROCHOT_L [ 14 4 02 @7 o7 14 7o FSB_DI NV_L<0>  respi o+ DI N2+ [ W22 FSB_DINV_L<2> o ue
o7 14 ¢ FSB_ADSTB_L<1>  ViJapstei THERVDA| A24 __CPU_THERMD_P [ %
THERVDG_B25  CPU_THERMD N [ < 55
o7 10 rmy CPU_A20M L A8 oo || T ‘ o7 10 7@y FSB_D L<16> N22 by 6 Dag |, AE24 FSB_D L<48> @ e
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o7 14 oy CPU_STPCLK L D5 |sTPCLK — e el o7 14 1ay FSB_D_L<20> L23|pzo D52+ [y AB21 FSB_D L<52> G 7 1w
o7 10 o oy CPU_I NTR C6 |LI NTO o7 14 1y FSB_D_L<21> M4 p21* D53+ |, AC26 FSB D L<53> B 714 07
57 14 5 ry-CPU_NM B4 ||| NT1 BCLko| A22 FSB CLK CPU P I 14 57 o7 14 7@y ESB D _L<22> L22 pp2* D54* | AD20 ESB D L<54> B> 7 14 8 ‘*L;\er ~NorE T T T T T T o |
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TP_CPU RSVD5 F6 |RsvDS & 6213 12 11108 6 o7 14 7CBS Egg g ||:<g(1)> 125 |pao* D62* |- AF22 Egg g Ii<g§> CBy 7 1 8 NAN
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o7 15100 _XDP_TMB YV - 265, NOSTUFF TP_CPU_TEST5 AFL |TESTS DPRSTP* |, ES CPU_DPRSTP_L (1o 14 62 a0 o OF =
1% 1 C1000 TP_CPU_TEST6 A26 |TEST6 DPSLP* [ B5 CPU_DPSLP_L T ¢ o7
RI0Z1 it 0. 1uF TP_CPU TEST? 3 |rest7 DPVR: [ D24 FSB DPWR L o e o
o 1310« _XDP_TDI : = ;i o7 o orpCPU_BSEL<0> B22 |BSELO PvRGooD] D6 CPU_PWRGD Oy 59 34 o7
B e 202
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(CPU CORE POVWER)
=PPVCORE SO_CPU ; 1 12 46

A7

A9

Al0

Al2

Al3

Al7

Al8

A20

B7

B9

B10

L
B14

B12

B15

B17

B18

B20

C1o
C12

C13

C15

c17

ci8

D10

D12

D14

D15

D17

D18

E7

E9

E10

E12

E13

E15

E18

F10

F17

vcc

oM T

Ul1000

PENRYN

FCBGA

3 CF 4

vcc

veer

VI DO
VI D1
VI D2
VI D3
VI D4
VI D5
VI D6

VCCSENSE]|

VSSSENSE]|

St andard Vol t age:

Low Vol t age:

AB20 44.0 A (Design Target) 23.0 A (Design Target)
ABT 41.0 A (HFM 21.0 A (HFM
AC7 30.4 A (LFM 18.7 A (LFM
ACO 25.5 A (SuperLFM TBD A (SuperLFM
o 27.4 A (Auto-Halt/Stop-Gant HFM TBD A (Auto-Halt/Stop-Gant HFM
ACLS 17.0 A (Auto-Halt/Stop-G ant SuperLFM) TBD A (Auto-Halt/Stop-G ant SuperLFM
ACL7 27.4 A (Sl eep HFM TBD A (Sleep HFM
AC18 16.8 A (Sl eep SuperLFM TBD A (Sl eep SuperLFM
o 25.0 A (Deep Sleep HFM TBD A (Deep Sleep HFM
ADLO 16.0 A (Deep Sl eep SuperLFM TBD A (Deep Sl eep SuperLFM
AD12 o 11.5 A (Deeper Sl eep) TBD A (Deeper Sl eep)
AD14
ADLS5 9.4 A (Enhanced Deeper Sl eep) TBD A (Enhanced Deeper Sl eep)
AD17
AD18
AE9
AE10
AE12 |
AE13
AE15
AE17
AE18
AE20
AF9
AF10
AF12
AF14
AF15
AF17
AF18
AF20 (CPU | O POVER 1. 05V)
=PP1VO5_S0_CPU 510121362
321 ‘ 4500 mA (before VCC stabl e)
J6 2500 mA (after VCC stable)
K6
VB
J21
K21
M1
N21
N6
R21
R6
T21
T6
V21
w1 (CPU I NTERNAL PLL POWER 1.5V)
=PP1V5_S0_CPU 8 12
B26
6 130 mA
AD6 CPU_VI D<0> 9 87
AF5 CPU_VI D<1> %q .
AE5 CPU_VI D<2> oo 5 o =PPVCORE_SO_CPU 4 4 1, 46
AF4 CPU_VI D<3> o © &
AE3 CPU VI D<4> romy s o ‘R1100
AF3 CPU VI D<5> ymy o o7 10(?)0
AE2 CPU_VI D<6> oy s o0 %%E}é’
2PLACEI\/ENT7NCIrE:F‘I ace within 1 inch of CPU, no stub.
AF7 CPU_VCCSENSE P o [TOTy 52 &7
AE7 CPU_VCCSENSE_N o 62 o7
'<R1101
100
1%16¥V
Z%QL

PLACEMENT_NOTE=Pl ace within 1 inch of CPU, no stub.

Utra Low Vol tage:

Current nunbers from Merom for Santa Rosa EMIS, doc #22221.

17.0 A (Design Target)
TBD A (HFM
A

TBD (LFM

TBD A (Auto-Halt/Stop-Gant HFM
TBD A (Auto-Halt/Stop-Gant LFM
TBD A (Sleep HFM

TBD A (Sleep LFM

TBD A (Deep Sl eep HFM

TBD A (Deep Sleep LFM

TBD A (Deeper Sl eep)

TBD A (Enhanced Deeper Sl eep)

All

Al4

Al6

Al9

A23

AF2

B6

B8

B11

B13

B16

B19

B21

B24

Ci1

Ci14

Clé

C19

2

x5

D1

D11

D13

D16

D19

D26

E6

E11

El4

El6

E19

E24

F5

F8

F11

F13

F16

F19

F22

Vss

oM T

U1000
PENRYN
FCBGA
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VSss

T23

T26

w21

u24

V5

V22

V25

we3

Y3

Y6

Y21

AC11

ACl14

AC16

AC19

AC21

AC24

AD2

AD5

AD8

AD11

AD13

AD16

AD19

AD22

AD25

AE4

AE8

AE11

AE14

AE16

AE19

AE23

AE26

AF6

AF8

AF11

AF13

AF16

AF19

AF21

AF25
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w11 s =PPVCORE SO_CPU

CPU VCORE HF AND BULK DECOUPLI NG

4x 330uF, 20x 22uF 0805

CRI Tl CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL ‘ CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL ‘ CRI TI CAL CRI Tl CAL
C12501%, C1251°%|, 1C1200 C1201 C1202 C1203 C1204 C1205 C120 C1207 C1208 C1209
330UF — 330UF — 22UF —— 22UF —— 22UF —— 22UF 2UF —— 22UF — 22UF —— 22UF 22UF 22UF
20% 20% T 0% T 20% T 20% T 20% 20% T 20% T 20% T 20% 20% 20%
Y 2[3 Y 2[3 2 %( é CERM S5R CERM S5R CERM S5R CERM S5R CERM S5R cERM S5R cERM S5R CERM S5R CERM S5R CERM
) PSS ' POy TN & 503 503 503 503 503 503 503 &35 &5
PLACENENT*WE:PIPEXSE}\}%I\EHO?EQ‘:’FEac(éa}“nt éPU cehter cavity. . .
CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL | CRI Tl CAL ‘ CRI Tl CAL CRI TI CAL
Cl2521*, C1253°?|, C1210 Cl211 Cl212 C1213 Cl214 C1215 Cl1216 Cl217 C1218 C1219
330UF 330UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF —— 22UF —— 22UF —— 22UF 22UF 22UF
0% 0% —— Py — %0% — 29% — 29% 20% — 56% — %% — %0% 265 20%
INNKE INNKE SR cERM S5R cERM S5R CERM S5R cERM S5R cERM S5R cERM S5R cERM SR CERM SR cERM S5R cERM
) P ae Py TN 603 603 603 603 603 603 603 603 603 603
PLACENENT*WE:PIPEXSE}\}%I\EHO?EQ‘:’FEac(éa}“nt éPU cehter cavity. v ¢ . L
oo o SEPIVOS S0 CPUL 1x 470uF, 6x 0. 1uF 0402
CRI TI CAL
2351, 1C1236 |1C1237 (1 C1238 [1C1239 [1C1240 |1Cl1l241
Z7OUR JUFT L ;UF:::&QLF AUFT L g TUF JUF
20%
B2y 2[3 2 };M 2 M 2 };M —F };M 2 };M —F };M
Y 202 202 202 202 202 202

WE: Consider sharing bulk cap with NB Vtt?

1 s =PP1V5_S0_CPU

VCCA (CPU Avdd) DECOUPLI NG

1x 10uF, 1x 0. OluF
Cipge:l |ciong
ol 1

CPU Decoupling & VID
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.o _=PP3V3_S0_XDP

M ni - XDP Connect or

NOTE: This is not the standard XDP pi nout.
Use with 920-0620 adapter board to support CPU, MCP debuggi ng.

MCP79- speci fi c pi nhout

998-1571

Directi on of XDP nodul e

el =
X

Pl ease avoid any obstructions
on even-nunbered side of J1300

PLACEMENT_NOTE=Pl ace close to CPU to m ninmize stub.

o121 1006 _=PP1VO5_SO_CPU
XDP
-
R1315* B TERN
54.9 J1300
WEL LTH 030-01- G- D- NOPEGS
205 F- ST-SM
2 2 o 1
o 1oqay_XDP_BPM L<5> OBSEN_AQ - ‘ool OBSEN_C JTAG MCP_TDO COW s
o7 10¢m>_XDP_BPM L<4> OBSEN_Al s 100l OBSEN _C1 JTAG MCP_TRST L oo
L 0 o L
 10cery_XDP_BPM L<3> CBSDATA_AQ PEETERE CBSDATA_C0 MCP_DEBUG<0> o
o7 10 [y XDP_BPM L<2> OBSDATA_A1 IRETH D EF! OBSDATA_C1 MCP_DEBUG<1> Gy 5 %
14 13
O
o7 10 rmy_ XDP_BPM L<1> OBSDATA_A2 T D FT: OBSDATA_C2 MCP_DEBUG<2> any e
o7 10 XDP_BPM L<0> OBSDATA_A3 BT 17 OBSDATA_C3 MCP_DEBUG<3> 10 00
(T . > 0 O . D
TP_XDP_OBSFN_BO OBSEN_BO 22 |5 (lz OBSEN_DO JTAG _MCP_TDI oy o a1
TP_XDP_OBSFN_B1 OBSEN B1 2a | 5 es OBSEN DI JTAG _MCP_TNMS oo ¢ 7 2
26 25
O
TP_XDP_OBSDATA_BO OBSDATA_EO s 281500 OBSDATA_[O0 MCP_DEBUG<4> e
TP_XDP_OBSDATA_B1 OBSDATA_B1 IRETE D F OBSDATA_D1 MCP_DEBUG<5> Gy 15 %
32 31
O
TP_XDP_CBSDATA B2 OBSDATA_B2 EYE D EE OBSDATA_D? MCP_DEBUG<6> any e
RE:D3P99 TP_XDP_OBSDATA B3 OBSDATA_BE3 BEETH D ET OBSDATA_D3 MCP_DEBUG<7> a0 %
38 37
O
w10 oy CPU_PWRED 1, 3K 2 XDP_PVWRGD PWRGD/ HOOKQ I D ET | TPCL K/ HOOKA FSB_CLK | TP_P e
o XDP_OBS20 HOOK1 - 2o ol | TPCLK#/ HOOKE  FSB_CLK | TP_N ) e o
e O VCC_OBS_AB aa | 5 Slas VCC_OBS_CD
2 10 [y PM_LATRI GGER L HOOK2 TN DT RESET#/ HOOK6 = XDP_CPURST_L FSB_CPURST_L (o 10 4 o7
2 s com_JTAG MCP_TCK HOOK3 BEEETE D PT; DBR#/ HOOKY XDP_DBRESET_L _—
50 o4 NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V.
%0 s 2 1cary. SMBUS_MCP_O_DATA SDA - 2o o5t TDO XDP_TDO_CONN ame
00 45 21 1¢Ey SVBUS MCP_0_CLK Slol > 5 o538 TRSTn XDP_TRST_L oo © 10 87
TCK1 NGO o5 Dl XDP_TDI [ © o o
w100 omy XDP_TCK TCKO 58 o olst ™G XDP_TNS o« 10 o
0 |5 olse XDP_PRESENT#

eXt ended Debug Port (M ni XDP)
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Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (r:|o of ficial

87 10 7.

87 10 7.

FSB_DI NV_L<0>

FSB_DSTB_L_P<0>
FSB_DSTB_L_N<O0>

T40,
u40

o7 0 7¢gry FoB DINV_ L<0> o o, = Va1

87 10 7. FSB DSTB L_P<1> 89
87 10 7. FSB DSTB L_N<1> VB7,
w0y FSB DINV L<1> o , V35
87 10 7. FSB DSTB L_P<2> N37,
87 107 FSB_DSTB L_N<2> L36
w0y FSB DINV L<2> o , N5
87 10 7. FSB DSTB L_P<3> MB9
87 10 7 FSB_DSTB L_N<3> MAL
87 10 7@&8_M_|—<3>—‘_¢
87 107 FSB_A L<3> AC34,
87 107 FSB_A L<4> AE38
87 107 FSB_A_L<5> AE34,
87 107 FSB_A L<6> AC37,
87 10 7. FSB A L<7> AE37,
87 107 FSB_A L<8> AE35,
87 107 FSB_A L<9> AB3S5,
87 107 FSB_A L<10> AF35
87 10 7. FSB A L<11> AG35,
87 10 7. FSB A L<12> AG39
87 107 FSB_A L<13> AE33
87 107 FSB A L<14> AG37,
87 107 FSB_A L<15> A8
87 107 FSB_A_ L<16> AG34,
87 10 7. FSB A L<17> AN38,
87 107 FSB_A L<18> AL39
87 107 FSB_A L<19> AG33,
87 107 FSB_A L<20> AL33
87 107 FSB_A L<21> AJ33
87 107 FSB_A L<22> ANG6
87 107 FSB_A L<23> AJ35
87 107 FSB_A_L<24> AJ37,
87 107 FSB_A L<25> AJ36,
87 107 FSB_A L<26> AJ38
87 107 FSB_A_L<27> AL37,
87 10 7. FSB A L<28> AL34
87 107 FSB A L<29> AN37,
87 10 7. FSB_A L<30> AJ34
87 107 FSB_A L<31> AL38

o7 10, FSB_A L<32> AL35

87 10, FSB A L<33> AN34,

87 10 FSB_A L<34> AR39,

ooy FSB A L<35> @ o ,  ANSS

FSB_ADSTB_L<0> AE36,
FSB_ADSTB_L<1>

87 10 7.

87 107 FSB_REQ L<0> AC38,
2t 221400 _=PP1VO5_SO_NCP_FSB o7 107 Eep 2= hess
87 107 FSB_REQ L<3> AC33,
87 10 7B FSB_REQ L<4> AC35
R15441(g1 R14Jég>1 1€|3?21416
1 188 yBHS 2 iew # 0oy ESB_ADS L > ADI2
CLF CLF CLF 87 0B FSB BNR L > ADA3
4022 4022)  12402 o7 10 0oy FSB_BREQD_L . AE40
« FSB_BREQL L Y AL32
87 43 10 PM THRMTRI P_L FSB _DBSY L o AD39
[aaY R Ta:in -
57 10 TR CPU FERR L 87 10, FSB _DRDY L - ADAL
(i >
87 10 (B FSB HT L > AB42
87 10 7CB FSB H TM L - AD40
87 10 7 TR FSB_LOCK L > ACA3,
i 87 10 (0T} FSB TRDY L > AE41
NO STUFF | NO STUFF NO STUFF
9 CPU_PECI _MCP - E41
R1420'| R1421* 'R1422 <« CPU PROCHOT L bl AJal
K K 1K o7 62 43 10 (T} -«
She She g - AGA3
=] WS S e DT
“1022 “1022 2402 —»
° =MCP_BSEL<2> (MCP_BSEL <2>) > F42
0 =MCP_BSEL<1> (MCP_BSFEl <1>) > D42
' I =MCP_BSEL<0> (MCP_BSEL <0>) > F41
o7 10 (OO} FSB RS _L<0> > ACAL
o7 10 qoomESB_RS L<1> - ABA1
57 10 (0T} FSB RS L<2> > ACA2
R1430 |'R1435 . _PP1VO5_SO_MCP PLL_FSB
49.9 49.9 270 mA (AO01) 206 MA| A7
1/ 16W 1/16W 20 M AH27
Vb, [ ), M6t 29 mMA{ Axs
15 mA [_AH8
v MCP_BCLK_VM._COWP_VDD AMBY

2 MCP_BCLK_VM._COVP_GND AMHO

R1431*
49.9

= MCP_CPU_COVP_VCC AVH3

o MCP_CPU_COVP_GND Avi2

docunent nunber).

U1400
MCP79- TOPO- B

oM T
BGA
(1 OF 11)
CPU_DSTBPO#
CPU_DSTBNO#
CPU_DBI 0#

CPU_DSTBP1#
CPU_DSTBN1#
CPU_DBI 1#

CPU_DSTBP2#
CPU_DSTBN2#
CPU_DBI 2#

CPU_DSTBP3#
CPU_DSTBN3#
CPU_DBI 3#

CPU_A3#

CPU_A4#

CPU_AS#

CPU_AG#

CPU_AT#

CPU_A8#

CPU_A9#

CPU_A10#
CPU_AL1#
CPU_A12#
CPU_A13#
CPU_Al4#
CPU_A15#
CPU_A16#
CPU_ALT#
CPU_A18#
CPU_A19#
CPU_A20#
CPU_A21#
CPU_A22#
CPU_A23#
CPU_A24#
CPU_A25#
CPU_A26#
CPU_A27#
CPU_A28#
CPU_A29#
CPU_A30#
CPU_A31#
CPU_A32#
CPU_A33#
CPU_A34#
CPU_A35#

CPU_ADSTBO#
CPU_ADSTB1#

CPU_REQO#
CPU_REQL#
CPU_REQe#
CPU_REQB#
CPU_REQ4#

CPU_ADS#
CPU_BNR#
CPU_BRO#
CPU_BRL#
CPU_DBSY#
CPU_DRDY#
CPU_HI T#
CPU_HI TV#
CPU_LOCK#
CPU_TRDY#

CPU_PECI
CPU_PROCHOT#
CPU_THERMTRI P#
CPU_FERRY

CPU_BSEL2
CPU_BSEL1
CPU_BSELO

CPU_RS0#
CPU_RS1#
CPU_RS2#

+V_DLL_DLCELL_AVDD
+V_PLL_MCLK
+V_PLL_FSB
+V_PLL_CPU

BCLK_VM._COVP_VDD
BCLK_VM._COVP_GND

CPU_COWP_VCC
CPU_COMP_GND

FSB

=PP1V05_S0_MCP_FSB

del ay mat chi ng.

CPU_DO#-, Y43 FSB D _L<0> 710 87
CPU_D1#-WM2 FSB D L<1> 7 10 87
CPU_D2# Y40 FSB D L<2> 7 10 87
CPU_D3#, W1 FSB D L<3> 710 87
CPU_D4#- Y39 ESB D L<4> 7 10 87
CPU_D5#, V42 FSB D L<5> 7 10 87
CPU_D6#, Y41 FSB D _L<6> 710 87
CPU_D7#n, Y42 FSB_D L<7> 10 87
CPU_DB#, P42 FSB D L<8> 7 10 87
CPU_Do#, W41 FSB D _L<9> 710 87
CPU_D10#~R42 FSB D L<10> 7 10 87
CPU_D11#-T39 FSB D L<11> 7 10 87
CPU_D12#-,T42 FSB D L<12> 7 10 87
CPU_D13#~T41 FSB D L<13> 7 10 87
CPU_D14#-R41 FSB D L<14> 7 10 87
CPU_D15#-T43 ESB D L<15> 7 10 87
CPU_D16#- V85 FSB D L<16> 7 10 87
CPU_D17#AA37 FSB D L<17> 7 10 87
CPU_D18#- V83 FSB D L<18> 710 87
CPU_D19#- V84 FSB D L<19> 7 10 87
CPU_D20#AA36 FSB D L<20> 7 10 87
CPU_D21#~AA34 FSB_D L<21> 7 10 87
CPU_D22#AA38 FSB D L<22> 7 10 87
CPU_D23#AA35 FSB D L<23> 7 10 87
CPU_D24#-U38 FSB D L<24> 7 10 87
CPU_D25#,U36 FSB D L<25> 7 10 87
CPU_D26#-U35 ESB D L<26> 7 10 87
CPU_D27#- 33 FSB D L<27> 7 10 87
CPU_D28#-U34 FSB D L<28> 7 10 87
CPU_D29#-, V88 FSB D L<29> 710 87
CPU_D30#-,R33 FSB D L<30> 7 10 87
CPU_D31#-U37 FSB D L<31> 7 10 87
CPU_D32#- N34 FSB D L<32> 710 87
CPU_D33#-,N33 FSB_D_L<33> 7 10 87
CPU_D34#- R34 FSB D L<34> 7 10 87
CPU_D35#-R35 FSB D L<35> 7 10 87
CPU_D36#- P35 FSB D L<36> 7 10 87
CPU_D37#,R39 FSB_D L<37> 710 67
CcPU_D38#~R37 FSB D L<38> 7 10 87
CPU_D39#-,R38 FSB_D_L<39> 7 10 87
CPU_D40#~L37 FSB D L<40> 7 10 87
CPU_D41#-L39 FSB D L<41> 7 10 87
CPU_D42#-,L38 FSB D L<42> 7 10 87
CPU_D43#-,N36 FSB D L<43> 710 87
CPU_D44#-,N38 FSB D L<44> 7 10 87
CPU_D45#J39 FSB D _L<45> 710 87
CPU_D46#-,J38 FSB D L<46> 7 10 87
CPU_DA47#-J37 FSB D L<47> 7 10 87
CPU_D48#~L42 ESB D L<48> 7 10 87
CPU_D49#- M2 FSB D L<49> 7 10 87
CPU_D50#- P41 FSB D L<50> 7 10 87
CPU_D51#~N41 FSB D L<51> 710 87
CPU_D52#-, N0 FSB D L<52> 7 10 87
CPU_D53#- M0 FSB D L<53> 7 10 87
CPU_D54#-,H40 FSB_D_L<54> 710 87
CPU_D55# K42 FSB D L<55> 7 10 87
CPU_D56#H41 FSB D L<56> 7 10 87
CPU_D57#-L41 FSB D L<57> 7 10 87
CPU_D58#H43 FSB D L<58> 7 10 87
CPU_D59#H42 ESB D L<59> 7 10 87
CPU_D60# K41 FSB D L<60> 7 10 87
CPU_D61#-J40 FSB D L<61> 7 10 87
CPU_D62#-H39 FSB D L<62> 710 87
CPU_D63#-, M3 «—> FSB D L<63> > 7 10 87
CPU_BPRI #~AAM1 > FSB BPRI L oo 10 8
CPU_DEFER#-AA0 > FSB DEFER L o 10 67
BCLK_OQUT_CPU_R_&A2 » FSB CLK CPU P ooy 10 87
BCLK_OUT_CPU_N, &A1 » FSB CLK CPU N oo 10 67
BCLK_OUT_I TP_R_AL43 »> FSB CLK I TP_P fooTy 13 o7
BCLK_OUT_I| TP_N-AL42 -> FSB CLK | TP_N oo 1 67
BCLK_OUT_NB_R_AL41 > 87 FSB CLK MCP_P
BCLK_OUT_NB_N,AK42 o FSB CLK MCP_N
Loop- back cl ock for
BCLK_| N_N~AK41 -
BCLK_I N_R_AJ40 -
CPU_A20MHAFA1 » CPU A20M L fooT 10 07
CPU_| GNNE# AH39 - gu I GNNE_L o 10 67 NO STUFF
CPU_I NI T#-AH42 e U INIT L 10 87 1
CPUINTR_AF42_____  CPU INTR g 1007 I1?510440
CPUNV| AGAL | CPUNM o © 0 o Fiow
CPUSM#AHML CPUSM L o © o Q02
CPU_| AHA3 - CPU_PWRGD oD 10 13 87
CPU_RESET#-,H38 » FSB CPURST L oD 5 10 13 57
CPU_SLP#AVB3 > FSB _CPUSLP_L oo 10 67
CPU_DPSLP#~AN33 > CPU DPSLP_L oo 10 8
CPU_DPWR#~ AVB2 » FSB DPWR L oo 10 67
CPU_STPCLK#-AGA2 - CPU_STPCLK L [ooT 10 07
CPU_DPRSTP#~AN32 > CPU_DPRSTP_L [ © 10 62 87

89 14 22 24

MCP CPU | nterface
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SYNC_DATE=06/ 18/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREI
|

RS h R B =
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

NC. THE POSSESSOR

| N | S THE PROPRI ETARY

@ APPLE | NC. T

NONE

ST ZE | DRAW NG NUVBER REV.
051- 7546 A 0.0
SHT OF
14 96

8

7

6

2

1




D NVEM DQ<0> AP35 NDQ_):Q MCLKOA_O_N

oM T oM T
U1400 U1400
MCP79- TOPO- B MCP79- TOPO- B
BGA BGA
(2 OF 11) (3 OF 11)
AL8 [MDQD_63 MDQS0_7_PLAL10 MEM A P<7> 26 88 a8 29 MEM B 63> AT4 |VDQL_63 MDQS1_7_P| AT2 MEM B P<7> 20 88
AL9 IMDQD_62 MDQS0_7_NHAL11 NMEM A_|  N<7> 26 88 88 29 MEM B_ 62> AT3 IMDQL_62 MDQS1_7_NRATL NMVEM B_| N<7> 20 88
AP9 INDQO_61 MDQS0_6_P| ARS MEM A P<6> 28 88 a8 20 MEM B 61> AV2 |VDQL 61 MDQSL_6_P| AY2 MEM B P<6> 20 88
AN9_|MDQD_60 MDQS0_6_NyAR9 MEM A N<6> 28 o8 o 20 MEM B 60> AV3 [MDQL_60 MDQSL_6_NRAYL MEM B N<6> 20 88
AL6 |MDQO_59 MDQS0_5_P| AW MEM A P<5> 28 88 a8 29 MEM B 59> AR |NDQL_59 MDQS1_5_P|_BB6 MEM B P<5> 20 88
AL7 |MDQ_58 MDQBO_5_NAVE o o VEM A DQS N<5> gy 26 00 o 20cgry VEM B DQ<58> < "R MDQ1_58 MDQBL_5_NBA6 o o NEM B DQS N<5> v 20 0
AN6 |VMDQD_57 MDQS0_4_P| AP13 MEM A P<4> 26 88 a8 29 MEM B 57> AR |VDQL 57 MDQS1_4_P| BALO MEM B P<4> 20 88
AN7_|NDQD_56 MDQSO_4_NARLS o o  VEM A DQS N<4> o 00 o0 200y VEM B_DQ<56> <« A8 MDQL_56 MDQS1_4_NRAYLL o o MEM B_DQS N<4> 5 20 oo
AR6_[NDQD_55 MDQS0_3_P|AV25 MEM A P<3> 28 88 68 29 MEM B 55> AY4 |MDQL_55 MDQS1_3_P| BB33 MEM B P<3> 20 88
AR7_INDQO_54 MDQS0_3_N-AVRS o o NMEM A DQS_N<3> CBD 20 o o0 200E NMVEM B DQ<54> . AY3 [\DQL 54 MDQS1_3_NBA33 o o NMVEM B_DQS_N<3> CED> 20 8
AV6 |VDQ_53 MDQS0_2_P| AU30 MEM A pP<2> 28 8 o 20 MEM B 53> BB3 |MDQL_53 MDQS1_2_P| BB37 MEM B P<2> 29 88
A6 (NDQD_52 MDQSO_2_ N-AU29 MEM A N<2> 26 88 a8 29 MEM B 52> BC3 |MDQL_52 MDQSL_2_NBA37 MEM B N<2> 20 88
AN10 INDQO_51 MDQSO_1_P| AT35 MEM A_ _P<1> 20 88 88 29 MEM B_ 51> AW IVDQL_51 MDQS1_1_P| BA43 MEM B_ _P<1> 20 88
AR5 |MDQO_50 MDQS0_1_NHAU35 MEM A N<1> 26 88 o8 29 MEM B 50> AVB |VDQL_50 MDQS1_1_NRAY42 MEM B N<1> 20 88
AUS_IMDQD_49 MDQS0_0_P| AU39 MEM A P<0> 2 88 o 20 MEM B 49> BA3 INDQL_49 MDQS1_0_P| AT42 MEM B P<0> 29 88
AV5_INDQO_48 MDQSO_0_N-AT39 MEM A N<0> 26 88 a8 29 MEM B 48> BB2 |VDQL_48 MDQSL_0_N-AT43 MEM B N<0> 20 88
AU7_IMDQO_47 88 20 MVEM B 47> BB5 |MDQL_47
AUB INDQD_46 a8 20 NVEM B 46> BAS |NDQL_46
A9 NDQo_45 O o 20 MVEM B 45> BA8 [NDQ1_45 gee]
AP11 INDQO_44 88 20 MEM B 44> BC8 |MDQL_44
AV (NDQD_43 o 2B MEM B DQ<43> BB4 |VDQL 43
AY5 |VMDQO_42 MRASO#RAVLT o MEM A RAS L oD 2 e 68 20 MEM B 42> B |MDQL_42 MRASL#AWE o MEM B RAS L oo
AW IMDQ_41 MCASO#[APL7 o MEM A CAS L foom 26 00 a8 29 MEM B 41> BA7 |MDQL_41 MCAS1#[\BALS o MEM B_CAS L [T 29 0
AV9 INDQO_40 MAEO#ARLT MEM A WE L oo 26 o o 20y VEM B_DQ<40> s Y8 IMDQL_40 MAE1#(BALE o MEM B_WE_L Qo 2 o
AULL |MDQD_39 o 20 MEM B 39> BA9 IMDQL_39
AVL1 [vDop 38 5 29 MEM B 38> BB10 |VDQL_38 s
AV13 |MDQD_37 88 29 NMEM B 37> BB12 |\DQL 37
ANL3 NDQ3736| o 20¢py VEM B_DQ<36> o , AWM2 NDQ1736|
ARL1 |MDQO_35 5 29 (BT NMVEM B_DQ<35> <—»BB8 VDQL_35
AT11 |VDQD_34 &  MBAO_2| AP23 - MEM A BA<2> o 20 8 o0 29T MEM B DQ<34> BBY IMDQL 34 5 MBAL_2| BB29 - MEM B BA<2> o 20 s
ARL4 INDQO_33 l— MBAO_1| AP1O o MEM A BA<1> [ooT 28 00 o 26 MEM B 33> AY12 |vDQL 33 l— MBAL 1| BB1S MEM B BA<1> o 2 o
AUL3 INDQO_32 m MBAO_O| AWL7 MEM A _BA<0> o 28 6 o 2ocmry VEM B _DQ<32> <—» BAL2 VD1 32 m MBAL O BB17 _ MEM B_BA<0> T 29 8
AR26 |VDQD_31 88 29 MEM B 31> BC32 |MDQL_31
AU25_|VDQD_30 < o8 20 MEM B 30> AVB2 [vpa1_30 <
AT27 IMDQD_29 88 20 NMEM B_| 29> BA35 |MDQL_29
AR7 voco 28 () o MEM B_DQ<28> avas |voar 28 ()
AP25 INDQD_27 68 20 MEM B 27> BA32 \\DQL_27
AR25 |\pop_26 MAO_14| ARZ3 o MEM A A<14> o 28 o - VEM B 26> BB32 |Npo 26 MAL 14| BA2O o MEM B A<14> ooy 29 0
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MAO_10[ ANLO MEM A A<10> 20 68 MAL_10| BAL7 MEM B_A<10> 29 88
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AP31 |\DQD_21 — —> jevind o 20¢gy MEM B _DQ<21> . BA39 |VDQL 21 — - [e810d
— MAO 8| ARR2 MEM A A<8> 26 88 — MAL 8| AY28 NMEM B_A<8> 20 88
AR31 INDQD_20 — —-»> jiesing o0 20¢p—y VEM B_DQ<20> AY40 |NDQL_ 20 — —-»> lesing
MAO_7| A2l MEM A_A<7> 26 88 MAL 7| BA28 MEM B_A<7> 20 88
AV27 |NDQD_19 - —> = jesivg 88 20 NMEM B 19> BA36 |MDQL_19 — —> e oo
MAO_6| AP21 NMEM A A<6> 26 88 MAL 6| AY27 NMEM B_A<6> 20 88
AN29 |VDQD_18 - - s o 20¢gry MEM B DQ<18> <« BB36 VD1 _18 - - jieeing
MAO_5| ARRL MEM A A<5> 26 88 MAL_S| BA27 MEM B_A<5> 20 88
AV29 INDQO_17 — —-> jiesing a8 29 MEM B 17> BA38 |NDQL_17 — —-> lesing
MAO_4| AN21 MEM A_A<4> 26 88 MAL 4| BA26 MEM B_A<4> 20 88
AN31 INDQO_16 — —> == oo 88 20 NVEM B 16> AY39 |vDQL_16 ! —> = Le81nd
MAO 3| AVI9 MEM A A<3> 26 88 MAL 3| BB26 NMEM B_A<3> 20 88
AU31 INDQO_15 — —-»> jiesing a8 29 MEM B 15> BB40 |\DQL_15 — —-»> lesing
MAO 2| AUL9 MEM A A<2> 26 88 MAL 2| BA25 MEM B _A<2> 26 88
AR33 INDQD_14 — —> oo 50 290 MEM B DQ<14> AWIO0 INDQL 14 — —> jLesing
MAO 1| AT19 MEM A A<1> 26 88 MAL 1| BB25 MEM B _A<1> 26 88
AVST_NDQ_13 Mo ol ARLS o MEM A_A<O> g 05 20 MEM B 13> AVA2 |vpon_ 13 TolBA18 o NEM B A<O> oD
AB7 I\DQo_12 - - oo 28 o s 0@y MEM B_DO<12> AVAL |vDQL 12 MAL_ - oD 2o e
AT31 |MDQO_11 88 20 MEM B 11> BA40 |VDQL_11
AV31 68 20 M B 10> BC40
oy P10 [ VEMORY @————L«MM B 98 DQL_L0 [ \EVORY
OO0 | coNTROL 0 29 avaz oo | YEMERY
AU37 |\DQO_8 0A 88 20 MEM B 8> AW |\DQL 8 1A
oo oD | wokoa 2 pAvE3 TP MEM A CLK2P v o, NEM_B_DO<T> N O PV T
ARBT 5 MCLKOA_2_NAAV33 o) TP_MEM A CLK2N . VEM B 5> APA1 s MCLK1A_2_N-BB42 TP_MEM B _CLK2N
AR38 |VDQO_4 MCLKOA_1_P| BA24 MEM A_CLK _P<1> o 26 00 a8 29 MEM B 4> AN40 |\DQL_4 MCLK1A 1_P| BB22 MEM B_CLK P<1> o 2000
AV38 INDQ_3 MCLKOA_1_NpAY24 MEM A CLK N<1> 28 58 o 200y VEM B_DQ<3> <—p A0 VD1 3 MCLK1A 1 _NRBA22 MEM B_CLK N<1> 29 88
A -2 \ 1| —-»> lieeid MEM B 2> AU VDL 2 - g =
DD_ MCLKOA_O_P| BB20 MEM A CLK P<0> 2 58 o = MCOLK1A_O_P| BAL9 MEM B_CLK_P<0> 29 88
AR35 INDQD_1 o B0 oo o0 29T MEM B DQ<1> ARAL |NDQL_1 o NAvie Y iesing

NVEM A_CLK_N<O> o 20 s MEM B CLK N<O> oy 20 00

88 29 NMVEM B, 0> AP42 |MDQL o MCLK1A O_N
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ARERRDRD
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ARLO |VDQWD_5 v 29 (OOT} NVEM B_DiVk5> «_ AY7 Ivoov_s
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TP_MEM A _CLK5P - A3/ \oLkoB 2P MoLKiB 2 P BAL TP MEM B CLK5P
TP_MEM A _CLK5N -« AB4NvokoB 2N [ | O Mikie2 NBBAL TP MVEM B CLKSN
TP_MEM A CLKA4P < 824 noos1p O | wosaplAva TP MEM B _CLK4P
TP_MEM A _CLK4N <« B24] MoLKOB_1_N MCLK1B_1_NBA23 TP_MEM B CLK4N
TP_MEM A CLK3P <« BA21| MoLKoB_0_P 9 9 MCLKiB O_P BA20 TP _MEM B_CLK3P
TP_MEM A CLK3N < BB21 MoLKOB 0_N MCLK1B_O_NRAY20 o TP_MEM B_CLK3N
TP_MEM A CS L<2> < AULT MCSOB_0# I§ I§ MCS1B_0#(BCL6 o TP_MEM B CS L<2>
TP_MEM A CS L<3> < ARLY] MCSOB_1# MCS1B_1#[BAL3 TP_MEM B CS L<3>
TP_NMEM A ODT<2> - ANL7 | MoDTOB O |z MODT1B O| AY16 TP_MEM B_ODT<2>
TP_MEM A_ODT<3> -« ANI5 | voDTOB 1 é é moTig 1|BC13 TP _MEM B ODT<3>
TP_MEM A CKE<2> < AV23| MokEoB 0 g g MCKELB O| BA30 o TP _MEM B CKE<2>
TP_MEM A_CKE<3> -« A5 | voxEoB 1 MKelg 1| BA3L TP _MEM B CKE<3>
_ .« PP1VO5_S0_MCP_PLL_CORE
=PPLVERIVS_SO_MP_MEM 87 mA (A01) 17 m T27| +V_PLL_XREF_XS
" 12 m U28| +v_PLL_DP
R1G9 FrARNAL Sy Divaier s VRESETO#|AYS2 _,  MCP MEM RESET L om0
w%“g& - TP or NC for DDR2.
402,
s MCP_VEM COVP_VDD ANA1| VEM COMP_VDD
=« MCP_MEM COVP_GND AVAL| NEM COMP._GND =PP1V8R1V5_S0_MCP_MEM
) +VDD_MVEML|_AML7 4771 mA (A01, DDR3)
Rl?ojsz' +VDD_MEMR| AMLO
k% AA22 | GNDL +VDD_MENMB| AMR1
Ve bE AP12 | GND2 +VDD_MEM4|_ AMR3
2 G30| a3 +VDD_NMEM5| AMR5
P10 | GND4 +VDD_MEMS | AMR7
= T10| GND5 +VDD_MEW7 | AMR9
T6| aND6 +VDD_NMEMB| ANLE
V10| GND7 +VDD_MEMB| BC29
V34| GND8 +VDD_MEMLO| AN20
V6| aNDo +VDD_MEML1| AN24
AA39 | GNDLO +VDD_MEML2| AT17
AB22 | GND11 +VDD_MEML3| AP16
AB7 | aND12 +VDD_MEML4 | AN22
AD22 | GND13 +VDD_MEMLS | AP20
AE20 | GND14 +VDD_MEML6 | AP24
AF24 | GND15 +VDD_MEML7 | AV16
AR4| GND16 +VDD_MEML8| ARL6
AHB5 | GNDL7 +VDD_MEMLY | AR20
AK7 | GNDL8 +VDD_MEMRO| AR24
AM28 | GND19 +VDD_MEMR1| AWLS
AT25 | aND20 +VDD MEMR2| AP22
AP30 | GND21 +VDD:NENE3 AP18
AR36 | GND22 +VDD_MEMR4 | AULE
AUL0 | gND23 +VDD_MEMRS5| ANLS
F28 | GND24 +VDD_MEMR6| AU24
BC21 | GND25 +VDD_MEMR7 [ AT21
AY9 | GND26 +VDD_MEMRS| AY29
BCY | GND27 +VDD_MEMRO| AV24
D34 | anD28 +VDD_MEMBO| AU20
F24| GND29 +VDD_MEMB1| AU22
G32 | GND3O +VDD_MEMB2 | AVR7
H31| GND31 +VDD_MEMB3| BC17
K7] GND32 +VDD_MEMB4 | AV20
MB8 | GND33 +VDD_MEMBS | AY17
M8 | GND34 +VDD_MEMB6| AY18
M5 | GNDBS +VDD_MEMB7 | AML5
M | GND36 +VDD_MEMB8| AUL8
M | GND37 +VDD_MEMBYO | AY25
N39 | GND38 +VDD_MEMAO | AY26
N8 | anD39 +VDD_MEMA1| AWMLY
P33 | GND40 +VDD_MEMA2| A4
P34 | anp4l +VDD_MEMA3| BC25
P37 | GND42 +VDD_MEMA4 [ AL30
P4 | GND43 +VDD_MEMA5| AMB1
P40 | aND44
P7| anpas GNDs5| T33
R36 | GND46 GND56| T34
R40 | GND47 GND57| T35
R43 | GND48 GND58| T37
R5 | aND49 GND59| T38
T18 | GNDSO GND60| 17
T20| GND51 GNDB1| T9
AK11 | GND52 GN\De62| Ul8
T24 | GND53 GND63| Y20
T26 | GND54 GNDB4 | U22
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» ey =PEG D2R_P<0> > F7 |PE0_RX0_P PEO_TXO_P| G5,  =PEG R2D_C P<0> o 5
» o> =PEG D2R_N<0> > E7]PE0_RXO_N PEO_TXO_ND4 o =PEG R2D_C N<O> o ©
s m»—=PEG D2R P<1> > D7 |pE0_RX1_P PEO_TX1_P| &4 » =PEG R2D C P<1> oD ¢
> oy =PEG D2R_N<1> > CIJPE0_RXI_N PEO_TXI_NRB4 o  =PEG R2D_C N<1> o 5
» o> =PEG D2R_P<2> o E6lpE0 Rx2 P PEO_Tx2_ P A =PEG R2D C P<2> o 5
s m>—=PEG D2R N<2> - F6PEO_RX2_N PEO_TX2_N-A3 » =PEG R2D C N<2> oo
o > =PEG D2R P<3> > E5 |PEO_RX3_P PEO_TX3_P| B3 »> =PEG R2D C P<3> o °
o > =PEG D2R N<3> > F5PE0_RX3_N PEO_TX3_NpB2 » =PEG R2D C N<3> o °
» ey =PEG D2R_P<4> > E4lpE0_Rxa_P PEO_Tx4_P|CL____  =PEG R2D_C P<4> o 5
» o> =PEG D2R_N<4> > E3JPE0_RX4_N PEO_TX4_ NRDL___  =PEG R2D_C N<4> o 5
o orm_=PEG D2R_P<5> o G3lpE0_RX5_P PEO_Tx5_P D2, =PEG R2D C P<5> oD ©
> oy =PEG D2R_N<5> > DB8PE0_RXS_N PEO_TX5_NREL o =PEG R2D_C N<5> o ©
s > =PEG D2R P<6> > G5 |PEO_RX6_P PEO_TX6_P| E2 »> =PEG R2D C P<6> @
s m>—=PEG D2R N<6> > H5JPEO_RX6_N PEO_TX6_NHF2 » =PEG R2D C N<6> oo
» oy =PEG D2R_P<7> > 7 |PE0_RX7_P PEO_TX7_P|F3____  =PEG R2D_C P<7> o 5
» y_=PEG D2R_N<7> > ssdeoran () PEO_TX7 NoF4 e =PEG R2D_C_N<7> —a
s m>—=PEG D2R P<8> - J5 |PE0_RX8_P (n PEO_TX8_P| &3 » =PEG R2D C P<8> oo
» o> =PEG D2R_N<8> > J4dPE0_RXe_N PEO_TX8_NH o =PEG R2D_C N<8> o ©
> > =PEG D2R_P<9> > L117]pE0_Rxo_P Lu PEO_Txo P8 o =PEG R2D C P<9> o ©
» oy =PEG D2R_N<9> > L10]PE0_Rxo_N PEO_TXO_ N2 =PEG R2D_C N<9> oD ©
» oy =PEG D2R_P<10> > L9pE0_Rx10_P D: PE0_Tx10_P HL ___,  =PEG R2D C P<10> o 5
o orm>_=PEG D2R_N<10> > 18PE0_RX10_N PEO_TX10_ N1 o =PEG R2D C N<10> o »
» oy =PEG D2R_P<11> > L7lPE0_Rx11_P Q PEO_Tx11 P J2 ___  =PEG R2D C P<11> o 5
» oy =PEG D2R N<11> > L6JPE0_RX11_N PEO_TX11_NJ3 o  =PEG R2D C N<11> o 5
s > =PEG D2R P<12> N1 IPEO_RX12_P PEO_TX12_P| K2 > =PEG R2D C P<12> oo
» oy =PEG D2R_N<12> > N10JPE0_RX12_N PEO_TX12_ NK3 _,  =PEG R2D C N<12> o 5
» > =PEG D2R_P<13> > 0 lpE0_RX13_P PEO_Tx13 P L4, =PEG R2D C P<13> o ©
s m»>—=PEG D2R N<13> > P9 PEO_RX13_N PEO_TX13_NpL3 » =PEG R2D C N<13> oo
» oy =PEG D2R_P<14> > N7 |PE0_Rx14_P PEO_Tx14_P M =PEG R2D C P<14> o 5
» oy =PEG D2R N<14> o N6 PEO_RX14N e PEO_TX14 N, =PEG R2D C N<14> o 5
s =PEG D2R P<15> - N5 |PEO_RX15_P O PEO_TX15_P| M2 > =PEG R2D C P<15> oD ¢
» oy =PEG D2R_N<15> o N peo RSN PEO_TX15 N\ML o =PEG R2D C N<15> o 5
—> & —>
PEO_REFCLK_P| E11 PEG CLK100M P o 70 5
» o PEG PRSNT_L o PR 164 PEO_REFOLK NLRIL o PEG CLKI0OM N D o o
o rmy M NI_CLKREQ L > 5 B P00 pe1 meFokPlell  ,  POIE CLKIOOMMN P e
sy PO E M NI _PRSNT L > D9PEB PRSNT# | Nt PU  PEL_REFCLK NF11 o PCIE CLKIOOM M NI _N oo o 5
» mrmy_FW CLKREQ L o B By rios0  Pe2 meFak {311 PCIE CLKIOOM FWP o s o
o PCl E_ FW PRSNT_L _»_ C10dpPEC PRSNT# | Nt PU PE2_REFCLK_NI3J10 o PCl E_ CLK100M FW N oo 3 5
«» rrmy_EXCARD_CLKREQ L o M5 ek By pio st pes meFok pleis  ,  PCIE CLKI0OM EXCARD P m oo oo
2 T PCl E_ EXCARD PRSNT_L _»_ B1OJpPED PRSNT# | Nt PU PE3_REFCLK NF13 o PCl E_CLK100M EXCARD N [oOTS 22 8
., _TP_PE4_CLKREQ L 16 el oy rio 16 PEa ReFak pl313 |, TP PCIE CLKIQOM PE4P
s _TP_PE4A_PRSNT_L —» L18HPEE_PRSNT#/ GPl O_46 PE4_REFCLK NHIS o TP PCI E CLK100M PEAN
Int PU
» ey AUD_I P_PERI PHERAL_DET o Mo et B 017 PEs_ReFak Pl L14 TP PCIE CLKLOOM PESP
53 ¢t} GVX JTAG TCK L _» MIBIPEF_PRSNT#/ GPI O_47 PES_REFCLK_NK14 o TP_PC E_CLK100M PES5N
Int PU
TP_MCP_GPI O 18 > M7 PIEg}CLKREQW @018 PEs REFCLK P|N14 TP _PCl E CLK100M PE6P
» oy GMUX_JTAG TDO > M9 JPEG PRSNT#/ GPIO 48 PE6_REFCLK NM4 __  TP_PCI E_CLK100M PE6N
Int PU
w2 a2 oy PCLE WAKE L o F174PE wake# I Nt PU (S5) PeEX_RsTo#Kil o PCIE RESET L oo © 26
oo oy PCLE_M NI_D2R P > K9 |PEI_RXO_P PEl_TXO_P| D8, PCIE MN_R2D CP [ =1 o
o om PO E_ M NI_D2R N > 39JPE1_RXO_N PEL_TXO NS, PCIE MN_R2D C N QD 5
5 36 TR PCl E_FW D2R P > H9 |PE1_RX1_P PE1_TX1_P| B8 > PCE FWR2D C P [T % 5
o0 56 [y PO E_FW D2R N > DAPE1_RX1_N PE1_TX1_NRA8 » POE FWR2D C N oo 3 5
o 2 7 oy POl E_EXCARD D2R P > F9 |PE1_Rxo_P PELTX2_P| A7, PCIE_EXCARD R2D C P rymse
o0 = 7 (POl E_EXCARD D2R N > E9PE1 RX2N PEL TX2 NB7 _, PCIE_EXCARD R2D C N p oo
» TP_PCl E_PE4_D2RP - H7 |pE1 RX3 P PE1 TX3 P| B6 . TP_PCl E_PE4_R2D CP N
» _TP_PCl E_PE4_D2RN > GIPEI_RG_N PEL X3 NGB TP PCIE PE4 R2D CN .
s =PP1VO05_S0_MCP_PEX_ DVDDO =PP1V05_S0_MCP_PEX_ AVDDO ,
57 mA (AO1, DVDDO & 1) T17 |+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 mA (A01, AVDDO & 1)
. w9 AAL2 .
M ni mum 1. 025V for Gen2 support e :33:252 iﬁxg:zgig ABL2 M ni mum 1. 025V for Gen2 support
V19 |+DVDDO_PEX4 +AVDDO_PEX4| ML2
W6 |+DVDDO_PEX5 +AVDDO_PEX5| P12
WL7 |+DVDDO_PEX6 +AVDDO_PEX6| R12
WL8 |+DVDDO_PEX7 +AVDDO_PEX7| N12
U16 |+pVvDDO_PEX8 +AVDDO_PEX8| T12
s =PP1VO05_S0_MCP_PEX_DVDD1 +AVDDO_PEX9| U12
T19 |+DVDD1_PEX1 +AVDDO_PEX10| AC12
U19 |+pvDD1_PEX2 +AVDDO_PEX11| AD12
+AVDDO_PEX12| V12
+AVDDO_PEX13| WL2
. _PP1V0O5_S0_MCP_PLL_PEX T16 |+v PLL_PEX =PP1V05_S0_MCP_PEX_AVDDL ,
84 mA (A01) +AVDDL_PEX1| ML3
+AVDD1_PEX2| N13
ss MCP_PEX CLK COWP All |PEX_CLK_COWP +AVDD1_PEX3| P13
NO STUFF
1
2Rl377]K0 If PEO interface is not used, ground DVDDO_PEX and AVDDO_PEX.
1/-16w If PE1 interface is not used, ground DVDD1_PEX and AVDD1_PEX.
M- LF
2402
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+3, 3V_DUAL_RMGT1
+3, 3V_DUAL_RMGT2

+V_DUAL_RMGT1

=PP3V3_ENET_MCP_RMGT

8 18 24

J24
K24

83 mA (A01)

=PP1VO5_ENET_MCP_RMGT

8 24

131 mA (A01)

+V_DUAL_RMGT2| V23 T T |
o 55 Ty ENET_RXD<0> > C23 |raM 1 _RXD0 . Network Interface Sel ect |
o 5 [y ENET_RXD<1> > 523 |Rav | _RxDL - MI_VREF| E28 o MCP_M | _VREF g | |
o s T Emg g&gz > Ezzz RGM | _RXD2 RaM1_TX0o| B2 o ENET TXD<0> N | I nterface| ENET_TXD<0> |
o 3 TR - - ROM 1 _RXDS - ENET_TXD<1>
RGM | _TXD1| €24 o oy 3 o | RGM | 1 |
or 33 [y ENET_CLK125M RXCLK _» 723 |RGM | _RXC/ M | _RXCLK RGM | _TxD2| €25 o ENET_TXD<2> oy 3 o | |
o 55 [y ENET_RX_CTRL _»©22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3[ D25 ENET_TXD<3> o 5 0 | M | 0 |
oy =MCP_M | _RXER _» F23 M| _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK[ D24 o ENET_CLK125M TXCLK oy 35 00 | |
—PP3V3 ENET MCP RVGT s =MCP_M | _COL _»B26 M1 _COL/ GPI 0_20/ MBMB_DATA  RGM | _TXCTL/ M | _TXEN G226, ENET_TX_CTRL T 3 o INOTE: All Apple products set strap to |
24 18 8 D =MCP_M | _CRS _»B22 |M | _CRS/ GPI O_21/ MSMB_CLK I ENET MDC . | M1, RGMI products will enable |
- —»> e feature via software. This
1 TP_ENET_I NTR L 22 @1 ENET_MDI O 5 01 ‘ ; ; : ‘
R14891(3 —- RGM | _I NTR/ GPI O35 RGM I _MDI - < | avoi ds a | eakage i ssue since |
1 15% . PP1VOS5_ENET_MCP_PLL_NMAC RGM | _PWRDWN GPI O 37| G23 TP_ENET_PWRDWN_L L MCP79 requires a S5 pul | -up. |
VF-LF 5 mA (A01) T23 |+V_DUAL_MACPLL P T T T T T T e e e e e e e e e e e e e e
4022 BUF_25Mz| E23 MCP_CLK25M BUFO_R  ry s: s =PP3V3_S0_MCP_GPI O ;1 2
o MCP_M | _COVP_VDD C27_|M | _COVP_VDD
a2 MCP_M | _COVP_GND B27 |M | _COWP_GND M| _RESET#[1J23 _o ENET_RESET L o 5 0
. PP3V3_SO_MCP_DAC .. R1860° 11RO105|3<61
R1811 +V_RGB_DAG_J32 103 mA 206 mA (AO1) 28
49.9 +V_TV_DAG K32 J103 m Vi Hisw
160 ;s 1TP_MCP_RGB_DAC RSET C39 |RGB_DAC_RSET - = 202, 02"
55, .. _TP_MCP_RGB_DAC_VREF B38 |RaB_DAC. VREF oo cuko| 31y MCP DDC CLKO
DDC _DATAO| A3l o o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 o TP_MCP_RGB_RED 25 RGB DAC Di sabl e:
= A39 TP_MCP_RGB_GREEN 25 Ckay to float all RGB_DAC signals.
8 25 MCP_TV_DAC RSET E36 |TV_DAC_RSET RGB_DAC_GREE > y .
> 25@ MCP TV DAC VREF A35 |1y DAG VREF < RGB_DAC BLUE| B40 TP_MCP_RGB_BLUE 25 DDC_CLKO/ DDC_DATAO pul | -ups still required.
D RGB_DAC_HSYNC|_ A0 TP_MCP_RGB HSYNC
RGB_DAC_VSYNCLA4L o TP_MCP_RGB_VSYNC 25
TV / Conponent . .
s _=PP3V3_S5_MCP_GPI O C / Pr TvpacRED ASE CRT_IG R C PR o = TV DAC Di sabl e:
Y / Y TV_DAC GREEN.B36 _ CRT IGGYY 25 89 Ckay to float all TV_DAC signals.
25 MCP K27M XTALI N o C38 AL —> oo y [¢]
R1820* POD— s ST NS 5 oo Conp / Pb TvopacHEUE 6 o, | CRT IGB COMP PB  mypyesso Okay to float XTALIN_TV and XTALOUT_TV.
475§ < - - TV_DAG_HSYNG GPI ©_44] D86__y. CRT | G HSYNC - DDC_CLKO/ DDC_DATAO pul | -ups still required.
%ig\é\/ TV_DAC_VSYNC/ GPI O 45| G37 CRT_I G VSYNC oy 25 8
2
A CEy LPCPLUS GPI O E16GPI O 6/ FERR*/ | GPU_GPI O_6 | FPA_TXC P| B35 _ LVDS IG A CLK P Qo o 0
oy DP_1 G CA DET B15-|GPI O 7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_NC35 g, LVDS IG A CLK N T 5 e
o VBB 16 B0 P (592 20109 oo o o | s 168 B o g
Interface Mode . LVDS | G BKL_ON <«_E37 |LCD_BKL_QN/ GPI O 59 I FPA_TXDO_N —»> oD °° %
o - L BKL_ ~ | FPA_TXD1_P| D32 g LVDS | G A DATA P<1> 03 89
MCP Si gnal TMVDS/ HDM Di spl ayPor t » - LVDS |G PANEL PVR «—F40 LCD PANEL_PVR/ GPI 058 I | FPA_TXDI N.C22_ | LVDS 1 G A DATA N<1> o2 ...,
D33 o 80
=MCP_HDM _TXC_P/ N TMDS_I G TXC P/ N DP_I G M__P/ N<3> o =MCP_HDM _TXC P <35 [FDVI_TXC_P/ M.O_LANE3_P | FPA_TXD2_P) —> LVDS |G A DATA P<2> rony
— — — 2V < <+ | FPA_TXD2 _NRC33 LVDS | G A DATA N<2> 83 8o
=MCP_HDM _TXD_P/ N<O> | TMDS_| G _TXD_P/ N<O>| DP_I G M__P/ N<2> 9 =MCP_HDM _TXC N <« E35-|HDM _TXC_N MLO_LANE3_N ~. - g esing
=MCP_HDM _TXD_P/ N<1> | TMDS_| G TXD_P/ N<1>| DP_| G M__P/ N<1> < - Z 1FPATX8 P B3y | LVDS |G A DATA P<8> mm ;0
—MCP_HDM _TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2>| DP_| G_M__P/ N<O> » coy-=ME_HDM _TXD P<0> «—S35HOM _TXDO_P/ M.0_LANE2_P | FPA_TXDS_ oS4y LVDS 1 G A DATA N<3> g e
_NCP HDM DDC_CLK TMDS_| G_DDC_CLK DP 1 G DDC CLK s oo =MCP_HDM _TXD_N<0> < F35HDM _TXDO_N MLO_LANE2_N < WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
:I‘ op DDC_ NDS DOC_ | G DDC | s o =MCP_HDM _ TXD P<1> <33 |HDM _TXD1_P/ M.O_LANEL_P
=MCP_ E% HPD ATA %\/DS :g HPD ATA g‘: g_HPD_DATA » aom=MCB_HDM._TXD N<1> sagou porvmotwern [ ilgilond o t¥§ :g E &E EI g
DP 1 G AUX_CH_P/ N TP_DP_I G_AUX_CHP/ N| DP_| G_AUX_CH_P/ N o oy =MCP_HDM _TXD P<2> < J33 |HDM _TXD2_P/ M.O_LANEO_P = - & ° =
— =T s oo =MCP_HDM _ TXD N<2> < B3HDM _TXD2_N M.O_LANEO_N | FPB_TXD4_P[ J29 LVDS | G B_DATA P<O0> myym o5 00
NOTE: 1M pul | -down required on DP_IG CA DET if DP not used. I_ | FPB_TXDA_NH29 o LVDS | G B_DATA N<O> o5 00
NOTE: 20K pul | -down required on DP_HPD_DET. o0 50 qoop—DP_1 G AUX_CH P < D43 |DP_AUX_CHO_P | FPB_TXD5_P| L29 o LVDS | G B DATA P<1> o s
NOTE: 1K pul | -down required on DP_1G AUX_CH N if DP is used. o a0 qoomp PP G AUX CH N < A34DP_AUX_CHO_N < | FPB_TXD5_NoK29 LVDS | G B DATA N<1> o 6360
: i | | hifti i f | | FPB_TXD6_P| L30 o LVDS | G B DATA P<2> ryym oas
T oM R o res ol e NG e imierface can » oy =DVI_HPD_GVUX_I NT (5€€ bel oW 31 |y g peras cpi 0 22 ] 1FPB_TX06_NK30 o | LVDS | G B DATA N<2> rpm oo oo
Igvgls-eshi ?t g::g\” e or dual -channe W ou s >—=MCP_HDM _HPD _»F31 HPLUG DET3 I I | FPB_TXD7_P_ N30 LVDS | G B _DATA P<3> o0
LVDS: Power +VDD_| FPx at 1.8V 2+ _=PP3V3RIV8_SO_NCP_| FP_VDD | FPB_TXD7_NOMBO__, LVDS | G B DATA N<3> s oo
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (AOl 1.8V) t+VDDJ FPA
LVDS | G DDC CLK
PP3V3_S0_MCP_VPLL +VDD_| FPB DDC_CLK2/ GPI O 23] 30 o e
25 30 LVI | DDC_DATA 80
16 mA (A01) + +V_PLL_| FPAB DOC_DATA2/ GP1 0 24| B30 o o DS LG <D
MZQ +V_PLL_HDM DDC CLka| D81 =MCP_HDM _DDC CLK o ¢
255 _=PP1V05_S0_MCP_HDM _ VDD +VDD_HDM DDC_DATA3| E31 o o =MCP_HDM _DDC DATA D
95 mA (A01)
00 25 (OOT} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET T 25 89
o 25 oo MCP_HDM _ VPROBE J30 |HDM _VPROBE | FPAB_VPROBE|_ G31 MCP_| FPAB_VPROBE [T 25 0
850
GPIGs 57-59 (if LCD panel is used): B% o _
In MCP79 these pins have undocunented internal 62" MCP Et hernet & G aphl CS
pull -ups (~10K to 3.3V SO). To ensure pins are |ow -
by default, pull-downs (1K or stronger) nust be used. L SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
- NOTI CE OF PROPRI ETARY PROPERTY
=DVI _HPD_GVUX_I NT: PRCPERTY O pop € CplIFeR TG T FosSESSCR
Alias to DVI_HPD for systens using |FP for DVI. | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
Alias to GMUX_INT for systenms with GVUX Il NOT TO REPRODUCE CR COPY I T
Alias to HPLUG DET2 for other systens. 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
Pul | -down (20k) required in all cases.
SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
@ APPLE | NC. e — -
18 96
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE
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Ul1400
MCP79- TOPO- B
BGA
(7 OF 11)

010 PCl _REQO_L T2 PCl _REQD# PCl_GNTO#[,R3 > TP_PCl _GNTO_L
w1 PCl_REQL_L VO PCI _REQL#/ FANRPM2 PCl _GNT1#/ FANCTL2 ,U10 > TP_PCl _GNT1_L
19 o CRTMUX_SEL_TV_L T3PCl _REQR#/ GPl O_40/ RS232_DSR# PCl _GNT2#/ GPI O_41/ RS232_DTR#[yR4 > GMUX_JTAG TMS oo ©
w00 o AUD | PHS SW TCH EN W pci _REGB#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPl O_39/ RS232_RTS#[jULL > GWX_JTAG TDI oo ©
1y MCP_RS232 SIN L TALPCI _REQ4#/ GPI O_52/ RS232_SIN#  PCI _GNT4#/ GPl O_53/ RS232_SOUT#[,P3 - MCP_RS232_SOUT_L oo
%0 13CB) MCP_DEBUG<0> AC3 |pCi _ADO PCl _CBEO#|,AA3 TP_PCl _C BE_L<0>
0 1B MCP_DEBUG<1> AE10 |pci_ADL PCl _CBEL#|AA6 TP_PCl _C BE L<1>
0 1A MCP_DEBUG<2> ACA |pci_AD2 PCl _CBE2#|AALL TP_PCl _C BE L<2>
%0 13¢gryMCP_DEBUG<3> AELLl |pCi _AD3 PCI _CBE3# ;WO TP_PCl _C BE L<3>
o0 1acaryMCP_DEBUG<4> AB3 |pCi AD4 S S i —
%0 1308y MCP_DEBUG<5> AC6 |pCi _AD5 PCl _DEVSEL#|AA9 «—> TP_PCl _DEVSEL_L
%0 138y MCP_ DEBUG<6> AB2 |pCi _AD6 PCl _FRAVE# Y4 TP_PCl _FRAME L
0 1CES MCP_ DEBUG<7> AC7_|pai _AD7 PCl _| RDY#|{AAL0 TP_PCl _| RDY L
TP_PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PCl _PAR
TP_PCl _AD<9> AA2 |pCi _AD9 PCl _PERR#/ GPI O_43/ RS232_DCD# [AB9 TP_PCl _PERR L
TP_PCl _AD<10> AC9 pq:ADm - - PCl 7§ERR# AAT TP _PCl _SERR L
TP_PCl _AD<11> ACL0 |pai_ADL1 PCl _STOP#R Y2 TP_PCl _STOP L
B 2> g o2 POI_PME#/GPIO30ITL o PM LATRIGGER L ——_—
TP_PCl_AD<14> A5 |pal_ADL4 G Int PU (S5)
TP_PCl _AD<15> Y5 |pa ADIS
TP_PCl _AD<16> w8 _|pci_AD16 D_ POl _RESETO#|,RLO - MEM VTT_EN R [ 2
TP_PCl _AD<17> W6 |pCl_ADL7 PCl _RESET1#RRL1 e TP_PCl _RESET1 L
TP_PCl _AD<18> W lpai _apis i
TP_PCl _AD<19> W_|pci _AD19
I B0 ADe e o om Te e ok
W8 pCl_AD21 - —>
TP_PCl _AD<22> V2 |pa _AD22 PCl_CLK1| R7 - TP_PCl_CLK1
TP POl _AD<23> Ve lpa anos PCl_CLk2| R8 - 0 PCl _CLK33M MCP_R
TP_PCl _AD<24> U3 |pal AD24
TP_PCl_AD<25> W1 pa _Ames 12sz1910
TP_PCl _AD<26> W2 |pcl  AD26 506
TP_PCl _AD<27> B |pa D27 it e
TP_PCl _AD<28> UL lpa A28 2402 _
TP_PC| _AD<29> 6 PO:ADZQ POl _CLKI N_RO o % PC _CLK33M_NCP PLACEMENT_NOTE=Pl ace close to pin R8
TP_PCl _AD<30> T5 |pai_AD30 il
TP_PCl _AD<31> U7 _|pcl _AD31
TP _PCl I NTW L P2 PCl _I NTW#
e T agpa ! LPC_FRAVEH |ADS LPC FRAME RL  R1960 22 1,,,2 _ LPCERAVE L muunm
TP PCl I NTZ L NP 1 NTZH LPC_PWRDWAY/ GPI O_54/ EXT_NM #AEL2 LPC_PVRDWN L o> #2 44
LPC_RESETO#AES > LPC RESET_L [oOTS 26 83 90
TP_PCl _TRDY L Y3PCl _TRDY# O
LPC_ADO| ADB - LPC AD R<0> R1950 22 2 LPC AD<0> > 02 44 53 90
a2z ormy PM_CLKRUN_ L ADLLPCI _CLKRUNH/ GPI O_42 al trcap[A2 o o | LPC AD R<i1> [O51 22 2 3% TTEW MEIF 402 | pC AD<1> oD 2 44 8 9%
LPC_AD2|_ADL LPC AD R<2> [952 22 2 5% I7I6W M=LF 402 | pcAD<2> B 42 48 52 %0
w EW PVE_L 22 | e om0 10 I nt PU = trcaps|ADs o o | LPC AD R<3> [953 22 . 2 5% TISWNELE 402 ) pCAD<3> oy a2 as 00 o0
TP_LPC DRQO_L AELLPC DRQO# | nt PU 5% 1/ 16W MF-LF 402
s s2ggry LPC SERI RQ AE6 |LPC SERIRQ | nt PU LPC_CLKO| AE9 - LPC CLK33M SMC R ooT 26 9%
1
W24 |eNDes GNDog| Y26 1R(;-K961
U26 |GND66 GND99| Y27 5%
W9 |enpe7 GNDLOO| ABL8 i
W |anpes aND1O1| H34 2402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 |aND70 GND103| AB21 =
V17 |GND71 GND104| AB23
V18 |GND72 GND105| AB24
V20 |aND73 GND106| AB25
V22 |GND74 GND107| AB26
V24 |GND75 GND108| AB27
V26 |aND76 GND109| AB28
V27 |GND77 D GND110| AB34
V28 |GND78 GND111| AB37
V33 |GND79 G\D112| AB4
V37 |GNDBO GND113| AB40
V4 GND81 GN\D114| AC22
V40 |GND82 GN\D115| AC36
V7 _IGND83 GN\D116| ACA0
V20 |GNDs4 GN\D117| AB33
W22 |GND85 GND118| ACS
W24 |GNDB6 GND119| AD16
WVB6 |GND87 GN\D120| ADL7
W0 |GNDB8 GND121| AD18
W3 IGNDB9 GND122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 GND124| AD24
Y18 |GNDo2 GN\D125| AD25
Y19 IGNDO3 GN\D126| AD26
Y20 |GND94 GND127| AD27
Y22 |GNDos GN\D128| AD28
Y24 IGND96 GND129| AD33
Y25 IGNDO7 GND130| AD34

%0 19

%0 19

19

2118 8

=PP3V3_S0_MCP_GPI O

MCP_RS232_sout L R1989 8.2Ka 2

5% 1/16W M- LF
PCl _REQD_L R1990 8.2K1 2
PCl _REol_L [ 91 8. 2K 1 > 5% 1/ 16W M LF
CRTMUX_SEL_TV_L [902 8.2K1 2 5% 1/I8W M-LF
MCP_RS232_SIN L R1994 8.2K1 2 5% III6W M--LF

5% 1/16W M- LF

402

402
402
402
402

MCP PCl & LPC
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nunbers from enai |

oM T
U1400
MCP79- TOPO- B
BGA
(8 OF 11) External A
o 20 qor SATA HDD R2D C P - AJ7 |SATA_AO_TX_P UsBo_P| C29 USB_EXTA_ P 40 90
5 39 (OOT} SATA HDD R2D C N - AJ6{SATA_AO_TX_N USBO_N[5D29 USB_EXTA_N 40 %0
AirPort (PCle M ni-Card)
5 39 TR SATA_HDD D2R N > AJ5 |SATA_AO_RX_N UsB1_p| €28 USB_M NI _P 9 %0
o 2 [y SATA_HDD D2R P > AJ4 |SATA_AO_RX_P USBI NSD28 o o USB MNI N = pyow
External D
UsB2 p| A28 USB EXTD P 9 %0
USB2_NB28 o ,  USB EXTD N B 5 o
5 39 (00T} SATA ODD R2D C P - AJ1l |SATA AL_TX_P Caner a
o 3 (oo SATA ODD R2D C N - AJ10SATA Al_TX_N usB3_p| F29 USB_CAMERA P 31 %0
USB3_NG29 o o, USB CAMERA N B o
5 3 TR SATA ODD D2R N > AJ9 {SATA_A1_RX_N IR
5 3 TRy SATA ODD D2R P > AK9 |SATA_Al_RX_P usB4_p| K27 USB IR P a1 %0
USB4_NL27 USB IR N a1 90
Geyser Trackpad/ Keyboard
UsBs_p| J26 USB_TPAD_P 50 90
TP_SATA C R2D CP - AK2 |SATA_BO_TX_P USB5_NyJ27 o o USB TPAD N CBD 0 %
TP_SATA C R2D CN - AJ3{SATA BO_TX_N Bl uet oot h
usB6_P|_F27 USB BT P 31 90
TP_SATA C D2RN > AJ2 {SATA_BO_RX_N usB6_NR&27 USB BT_N 31 90
TP_SATA C D2RP > AJ1 |SATA_BO_RX_P External B
< use?_p| D27 USB_EXTB P 0 %0
m USB7_NRE27 USB_EXTB_N 40 90
l_ (/) ExpressCard
TP_SATA D R2D_CP - AV |SATA B1_TX_P < usBs_p| K25 USB_EXCARD_P 2 0 =PP3V3_S5_MCP_GPI O ,
TP_SATA D R2D CN - AL3_|SATA B1_TX_N :) UsB8_NpL25 USB_EXCARD N v 00
(/) External C
TP_SATA D _D2RN - AL4|SATA B1_RX_N useo_p| H25 USB_EXTC P 1R2053
TP_SATA_D_D2RP . AK3 |SATA B1_RX_P USBY_NJ25 USB_EXTC N Co © % 8. 2K
1/16W
usB10_p| F25 TP_USB 10P 62"
USB10 NR&25 TP_USB_10N
TP_SATA E R2D CP o ANL |SATA CO_TX P -
TP_SATA_E_R2D CN -~ AML_JSATA_GO_TX N uUsB11_p| K23 TP_USB 11P 050
- UsB1LNGL23 o o TP USB 11N 8.2k
TP_SATA _E_D2RN - AMR_|SATA_CO_RX_N ML
TP_SATA_E _D2RP g ANB |SATA_CO_RX_P v
USB_OCO#/ GPI O 255L21 o USB EXTA OC Ly
USB_OCL#/ GPI 026/ K21 o USB_EXTB OC L om0
USB_OC2#/ GPI 0_27/ MaPI 0921 o USB EXTC OC L
TP_SATA F_R2D CP - AP3 |SATA_C1_TX_P USB_OC3#/ GPI O_28/ MGPI OH21 o EXCARD CC L T 22 4
TP_SATA F_R2D CN - AP2 {SATA_C1_TX_N
TP SATA F D2RN N P I +V_PLL_USB| L28 PP3V3_SO_MCP_PLL_USB .,
TP_SATA_F_D2RP - AN JSATA C1_RX_P 19 mA (A01)
USB_RBI AS_GN\D|_A27 0 MCP_USB_RBI AS_GND
R2060*
TP_MCP_SATALED L - E12 {SATA_LED# GND131| AD35 806
GND132| AD37 118w
AD38 M- LF
. _PP1V0O5_SO_MCP_PLL_SATA AE16 |+v PLL_SATA G\D133 202,
- = GND134 | AE22
84 mA (A01) oot ey,
s _=PP1VO05_S0_MCP_SATA DvDDO AE39 =
43 mA (AO1, DVDDO & 1) AF19 |+DVDDO_SATAL ggﬁg AEA
M ni mum 1. 025V for Gen2 support ﬁgs 1337:1223 GND138| AD6
— GND139| AF16
AGL9_|+DVDDO_SATA4
. _=PP1V05_S0_MCP_SATA_DVDDL enoLao 2B
+ AHL7 |+DVDD1_SATAL agﬁé 20
AHL9 |+DVDD1_SATA2 aDL43| AF22
s _=PP1VO05_S0_MCP_SATA AVDDO G\D144| AF26
127 mA (A01, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| AF27
M ni num 1. 025V for Gen2 support ﬁzg iﬁtﬁ’zﬁlﬁ ag;f ﬁzg
AK13 |+AVDDO_SATA4 G\D148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AML1 |+AVDDO_SATA6 GND150| AF40
AML2 | +AVDDO_SATA7 G\D151| AGL8
AN12 |+ AVDDO_SATAS aND152| AG20
AL13 |+AVDDO_SATA9 GND153| AG22
,» _=PP1VO05_S0_MCP_SATA AVDD1 G\D154| AG26
ANL4 |+ AVDD1_SATAL GN\D155| AG36
AL14 |+AVDD1_SATA2 G\D156 | AGA0
AML3 |+AVDD1_SATA3 GND157| AH18
AMLA |+ AVDD1_SATA4 GN\D158| AH20
GND159| AH22
ss MCP_SATA TERMP AE3 |SATA TERMP GND160| AH24
FEkO -
%7%16\3 If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
Zzlg.zw If all SATA Cx pins are not used, ground DVDD1_SATA and AVDDl1_SATA. IVCP SATA & USB
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oM T
%MT%QOB =PP3V3R1V5_S0_MCP_HDA ., 1
7 mA (A01)
(9 o: 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
lllGW
< 6t R2170
90 54 HDA _SDI NO _o G5 |HDA SDATA I NO HDA_SDATA ouT| F15 9022 HDA SDOUT_R 1 2 HDA SDOUT sas0
= e Int PD - e 5% ‘
% oD |
T RoL71 ity | Bl OS Boot Sel ect i
TP_M.B_RAM SI ZE _» 14 |HDA SDATA I NI/ GPI O 2/ PS2_KB_CLK FOA BITOLK ELI5 w2 HDA BIT GLK R 1 2 HDA BIT CLK oy o 50 I I/ F | HDA_SDOUT | LPC_FRANME# |
I nt PD 5% |
1/ 16W
i R22]272 | LPC 0 0 :
TP_M.B_RAM VENDOR o J15 |HDA SDATA | N2/ GPl O 3/ PS2 KB DATA HDA RESET#|A\K15 o 021 HDA RST R L 1 2 HDA RST L 54 90 |
24215 _=PP3V3RIV! MCP_HDA -»> _SDATA_ ) 3/ PS2_KB_ Y > o ‘
3V3 5_S0_ - (MXM_OK for MXM syst ens) Int PD 5w I PC 0 1 |
R2110 R2A73 Vi ' SPIO 1 0 !
A HDASYNQ LIS, w0y HDA SYNC R 1 2 HDA_SYNC [ 5+ % ‘ |
/6w 5% ISPl 1 1 1
NE-LF 1/16W | |
2 Yot ISPIO = SPI _CSO_L, SPI1 = SPI_CS1_L !
0 MCP_HDA PULLDN_ COWVP AL5 |HDA_PULLDN_COMP HDA_DOCK_EN#/ GPl O_4/ PS2_MB_CLKIyK17 o MCP_GPI O 4 21 - - |
HDA_DOCK_RST#/ GPI O_5/ PS2_MS_DATARLL7 o AUD |1 2C I NT L am oz 'R1961 and R2160 sel ects SPI 0 ROM by |
.« _PP1VO5_S0_MCP_PLL_NV default, LPC+ debug card pulls |
37 mA (A01) 20 mMA ¢ AEL8 |+Vv PLL_NV_H SLP_S3#CGL7 PM SLP_S3_L [OOT 7 34 37 42 44 8 81 83 | LPC_FRAI\/E# high for SPI1 ROM overri de. |
e PM SLP_RMGT_ L o
17 mA L_ABLT 4V PLL_SP_SPREF SL:ZENS;: o M gLP Sa L o> :NOTE: MCP79 does not support FWH, only |
> - oD «© 42 43 68 ‘ LPC ROMs. So Apple designs wili |
222 _PP3V3_G3_RTC e -sPl cS1 R L USE M.B L 124 PO 1/ PYRDN O/ SPI CSL | not use LPC for Boot ROM override.
N SMC_ADAPTER EN DT iy s ’ THERM DI CDE P BLL CP_THVDL COE P oo @ o= NOTE: MCP79 A !
43 a2 37 34 > GPl O_12/ SUS_STAT#/ ACCLMIR : rev AO1 does not support
— - THERM.DI COE_NoCLL MCP_THMVDI CDE N oo @ o0 ! SPI1 option. Rev BOl will |
R2120% ['R21l21 TP_SB_A20GATE o K3 l2osaTE  Int PU e = - e -
1% 1% TP_MCP_KBDRSTI N L _»_ L13kBRORSTIN# | Nt PU MOP_VI DO/ GPI O 13| L20 MCP_VI D<0> s |'RRIBO 0 T oo oo - - oo |
W oE it 12 2 oy SMC_WAKE SCI_L » Cl9JsioPvE# I nt PU (S5) MCP_VI DL/ GPI O_14| MO MCP_VI D<1> [ 2 o ! BUF_SI O CLK Frequency |
40251 |249 42 2 rmy_ SMC_RUNTI VE_SCI_L _»  CIBJEXT sM/GPI0 32# I nt PU ( S5) MCP_VI D2/ GPI O_15| M1 MCP_VI D<2> 21 65 ! Fr equenc ‘
& ! a Y | HDA_SYNC ‘
SM | NTRUDER L s B20|| NTRUDER# :
-»> as MCP. . 0
PR C3 _SPKR o UseR | 24 VHz 1 !
» TP_MCP_LID L > M5JiLips Int PU (S5) 1R2°°18V1°3E— | ‘
w2 2y PM BATLOW L > MajiiB# Int PU (S5) SMB_CLKO| L19 SMBUS_MCP_0_CLK [T 7 13 45 %0 | 14.31818 MHz I
SVB_DATAO| K19 o o SMBUS_MCP_0_DATA B 7 13 45 % USER node: Nor nal | I
o1 o2 oy PM_DPRSLPVR _» M2 |oPU DPRSLPVR ‘ ) SMB_CLK1/ MBMB_CLK| @1 SMBUS_MCP_1_CLK oD = % Ulﬁ‘é\' SAFE node: For ROMSIP '— — — — — —— — — — —— — — — — — — — — — — —
SVB_DATAL/ MSBVB_DATAl F21 o o SMBUS MCP_1_DATA CB 45 % 2402 recovery r- - T - - T - - - - = = === = = = |
22 20 [y PM_PWRBTN L s ClofpwreTnt I Nt PU (S5) N SVB_ALERTH/ GPI O 64 M3 o AP_PVR_EN Qo 25 o1 2 | SPI Frequency Sel ect |
g - Connects to SMC for
26 29 [T PM _SYSRST_DEBOUNCE L _»_ Di6JrsTBTN% | Nt PU = automatic recovery | |
— o0 (MGPI C2)  Faneenol cPr 0 60| B12 o NEM EVENT_L P  Frequency|SPl_DO|SPI_QLK
. ROl - RTC_RST# FANCTLO/ GPI O 61| Al2 DD PWR EN L oD | 31 VHz 0 0 |
(MGPI OB) FANRPML/ GPI O 63| D12 SMC | G THROTTLE_ L 21 a3 | |
2 oy PM_RSVRST_L _» D20 lpywreD sB FANCTLL/ GPI O 62| €12 ARB_DETECT <
2 [y MCP_PS_PVRGD _»E20 |ps_PvReD - - . \ 42 Mz 0] 1 \
I I
2 oy MCP_CPU VLD s C17 lcPu D CPUVDD_EN D17 MCP_CPUVDD_EN oo = | 25 Mz 1 0 |
I I
2 155 - JTAG MCP_TDI _» EL9 hTAGTDI Int PU o csoiem ool e o SPl CSO R L e | 1 MHz 1 1 |
- @ JTAG MCP_TDO < F19 1aG T00 o aKomonlms SPI_CLK_R g ! !
2 13 6 oy JTAG_MCP_TNVS —»_J19 JTAG TV I Nt PU = ~ > oD 4 = NOTE: Straps not provided on this page
—»> SPI_DI/GPIO 8| Cl5 o SPI _M SO 41 %0 L ek e B P TR T e ReEE |
136 JTAG MCP_TRST_L o JIB8ITAG TRST# - <N
13 % JTAG MCP_TCK . G193TAG TCK SPI_DOGPIOO| Bl4 SPI _MOSI _R o 4 9
20 I MCP_CLK25M XTALI N o A16 IXTALIN SUS CLK/GPI O 34| B18 PM CLK32K SUSCLK R oo 2 %
20 T} MCP_CLK25M XTALOUT <« B16 [xTALOUT BUF_SI O CLK_AE7 TP_MCP_BUF_SI O CLK
20 TR RTC CLK32K XTALI N _» A19 IXTALIN_RTC TEST_MDE_EN K22 o MCP_TEST MODE_EN
20 q@om—RTC CLK32K_XTALOUT <« B19 [XTALOUT_RTC PKG TEST| L22 o
'R2163 'R2190
R2150'| |'R2151 10K 1K
10K 100K 1/16W 1/16W
5% 50% NE-LF
17 16W 1/ 16W 2402 2402
M- LF M- LF
4022 2402
B =PP3V3_SO_MCP_GPI O ; 1
HDA Qut put Caps RS EREe
1 1 1 1
For EM Reduction on HDA interface |1QO2K140 1R()2K141 1R()2K142 1R()2K143
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R 2 90 ,405"F 462" ,405"F ,405"F
HDA BIT CLK R, o MCP_GPI O 4
HDA RST R L 21 90 AUD |1 2C I NT_L 21 59
HDA_SYNC_R . NEM EVENT_L 0 MCP HDA & M SC
| THROTTLE L 21 43 MCP_VI D<0> ,, &
C2170 Cc2172 SMELG MCP_VI D<2> 21 6s SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
iopE L 10%50 £ ARB_DETECT n MCP_VI D<2> ,, 4 NOTI CE OF PROPRI ETARY PROPERTY
50V 2 50V 2
1C2171 1 C2173 6w 1/16W 1/16W | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
1OPF 10 F QIE-ZLF 402 402 Il NOT TO REPRODUCE OR COPY | T
233‘{/ 233‘{/ 2 2 2 111 NOT TO REVEAL OR PUBLISH | N WHOLE CR PART
CERM CERM
T 402 T 402 1 ST ZE | DRAW NG NUVBER REV.
‘ i - = @ D 051- 7546 A0.0
L APPLE | NC. oA =7 =
21 96
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE

8

7

6

| 2
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Current

nunbers from enai |

AH26

oM T

AH33

AH34

AH37

AH38

AJ39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AMVR4

AVR6

AMBO

ANVB4

AMBS

AMB7

AMVB8

AV

AVB

AMP

AMD

AP26

AN28

AN30

AN39

AN4

Y7

AP10

AU26

AP14

AU14

AP28

AP32

AP34

AP36

AP37

AP4

AP40

AP7

AWR3

AR28

AR32

AR40

AT10

AR12

AT13

AT29

AT33

AT6

AT7

AT9

AY21

AY22

L12

AU12

AU28

AP33

AU32

AR30

AU36

AU38

AV32

AV36

AV4

AV7

AWL1

ARA4A3

AWMI3

AY10

AV12

AY30

AY33

AY34

AY37

AY38

AY41l

U1400
MCP79- TOPO- B
BGA

(11 OF 11)
GN\D161 GN\D253
GN\D162 GN\D254
GN\D163 GN\D255
GN\D164 GN\D256
GND165 GND257
GND166 GND258
GN\D167 GND259
GN\D168 GND260
GN\D169 GND261
GN\D170 GND262
GND171 GND263
GN\D172 GND264
GN\D173 GND265
GN\D174 GND266
GN\D175 GND267
GN\D176 GN\D268
GN\D177 GND269
GN\D178 GND270
GN\D179 GND271
GND180 GND272
GN\D181 GND273
GN\D182 GND274
GN\D183 GN\D275
GN\D184 GND276
GND185 GND277
GN\D186 GN\D278
GN\D187 GND279
GN\D188 GND280
GN\D189 GN\D281
GND190 GND282
GND191 GN\D283
GN\D192 GN\D284
GN\D193 GN\D285
GN\D194 GN\D286
GND195 GND287
GND196 GN\D288
GN\D197 GN\D289
GN\D198 GND290
GND199 GND291
GND200 GND292
GND201 GND293
GND202 GN\D294
GND203 GN\D295

GND204 GND296
GND205 D GND297

GND206 GND298
GND207 GND299
GND208 GND300
GND209 GND301
GND210 GND302
GND211 GND303
GND212 GND304
GND213 GND305
GND214 GND306
GND215 GND307
GND216 GND308
GND217 GND309
GND218 GND310
GND219 GND311
GND220 GND312
GND221 GND313
GND222 GND314
GND223 GND315
GND224 GND316
GND225 GND317
GND226 GND318
GND227 GND319
GND228 GND320
GND229 GND321
GND230 GND322
GND231 GND323
GND232 GND324
GND233 GND325
GND234 GND326
GND235 GND327
GND236 GND328
GND237 GND329
GND238 GND330
GND239 GND331
GND240 GND332
GND241 GND333
GND242 GND334
GND243 GND335
GND244 GND336
GND245 GND337
GND246 GND338
GND247 GND339
GND248 GND340
GND249 GND341
GND250 GND342
GND251 GND343
GND252

AV40

BA1

AVB1

AY6

L35

BC33

BC37

BC41

AY14

BCS

D10

D14

D15

D18

D19

D22

D23

D26

D30

D37

E13

E17

E21

E25

E29

E33

F12

F16

F32

F8

Glo

G12

Gl4

Gl6

BC12

X2

X4

AW20

G34

A3

H11l

H15

AVB5

H23

ANS

&0

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

MLO0

MB4

M35

M7

Y28

Y33

Y34

Y35

Y37

Y38

AB17

AB16

AN26

AD7

M1

AB19

AY13

P11

Y6

T11

Vil

Y11l

AH16

T22

Poonacha Kongetira provided 11/30/2007 4:04pm (no official

a6 24 8

23065 mA (A01,
16996 mA (A01,

26 21

=PPVCORE _SO_MCP

1.2V)
1.0V)

PP3V3_G3_RTC

10 uA (XR)
80 uA (SO)

docunent nunber).

oM T
U140
MCP79- TOPO- B
BGA
(10 OF 11) =PP1V05_S0_MCP_FSB 89 14 24
AA25 |+vDD_COREL +VTT_cPu1| R32 1139 mA 1182 mA (A01)
AC23 |+VDD_CORE2 +VTT_CPU2| AC32
U25 |+vDD_CORE3 +VTT_CPus| E40
AHL2 |+vDD_CORE4 +VTT_cPu4| J36
AGLO |+VDD_CORES +VTT_CPUS| N32
AG5_|+VDD_CORE6 +VTT_CPUB| T32
Y21 |+vDD_CORE7 +VTT_cpPur| W32
Y23 |+VDD_CORES +VTT_CPUB| V32
AALG |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cPulo| P31
AA27 |+vDD_COREL1L +VTT_CPUL11| AF32
AA28 |+VDD_ CORE12 +VTT_CPU12| AE32
ACL6 |+VDD CORE13 +VTT_CPU13| AH32
ACL7 |+VDD_CORE14 +VTT_CPU14| AJ32
AC18 |+vDD CORE15 +VTT_CPUL5| AK31
ACL9 |+VDD CORE16 +VTT_CPU16| AK32
AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
A1 |+vDD_CORE18 +VTT_cPulg| AL31
AAL7 |+vDD_COREL9 +VTT_CPU19| AB32
AC24 |+VDD_CORE20 +VTT_CPU20| B41
AC25 |+vDD CORE21 +VTT_cPu21| B42
AC26 |+VDD_CORE22 +VTT_CPU22| 40
¢ AQ27 |+vDD_CORE23 +VTT_CPU23| CA1
AC28 |+VDD_CORE24 +VTT_CPU24| C42
AD21 |+VDD_CORE25 +VTT_CPU2s| D39
AD23_|+VDD_CORE26 +VTT_CPU26| D40
W27 |+vDD_CORE27 +VTT_CPU27| D41
V25 |+VDD_CORE28 +VTT_CPu2g| E38
AAL8 |+VDD_CORE29 D: +VTT_CPU29| E39
¢ AE19 |+vDD_CORE30 +VTT_CPU30| F37 ¢
AE21 |+VDD CORE31 +VTT_CPuU31| F38
AE23 |+vDD CORE32 +VTT_cPuz2| F39
AE25 |+VDD_CORE33 +VTT_CPU33| (86
AE26 |+VDD_CORE34 +VTT_CPU34| &7
AE27 |+VDD_CORE35 +VTT_CPU35| G38
AE28 |+VDD_CORE36 D_ +VTT_CPU36|_H35
AF10 |+vDD CORE37 +VTT_cPua7| H37
AF11 |+vDD_CORE38 +VTT_CPU38| J34
AAL9 |+VDD_CORE39 +VTT_CPU39| J35
AF2 |+VDD_CORE40 +VTT_cPuso| K33
AF21 |+VDD CORE41 +VTT_CPU41| K34
AF23 |+VDD_CORE42 +VTT_CPU42| K35
AF25 |+vDD_CORE43 +VTT_CPu43| L32
AF3 |+VDD_CORE44 +VTT_CPU44| L33
AF4_|+VDD_CORE45 +VTT_CPW45| L34
AF7_|+VDD_CORE46 +VTT_CPW6| MB1
AH23 |+VDD_CORE47 +VTT_CPU47| M2
AF9_|+vDD_CORE48 +VTT_cPuss| MB3
AA20 |+VDD_CORE49 +VTT_CPU49| N31
AGL1 |+VDD_CORES50 +VTT_CPUsSO| P32
AGL2 |+vDD CORE51 +VTT_cPUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AR5 |+vDD_CORES4 +VTT_CPUCLK|_AG32 43 mMA
AG3_|+VDD_CORESS
AGA_|+VDD_CORES6
g e =PP3V3_S0_MCP .
AGT_|+vbD CORES9 +3.3V_1| AD10 450 mA (A01)
- 3V 2| AE8
AGS |+voD_CoRE60 T
A |+vop,_corEs1 +3.3V_3 fes
AHL |+vDD CORES2 +3.3V_4
AH10 |+VDD_CORES3 +3.3v_5 110
AHL1 |+VDD_CORE64 +3.3v_6 ABLL
V26 |+vpp_coress +3.3v_7, AA8
— +3.3v_8| Y9
AH2 |+vDD_CORE66 -
AA23 |+VDD_CORE67
W28 |+vDD_CORE68
AH25 |+VDD_CORE69 =PP3V3_S5_MCP 8 24
AH21 |+vDD_CORE70 +3.3V_DuAL1| G18 16 mMA 266 mA (A01)
AH3 |+VDD_CORE71 +3. 3V_DUAL2| H19
AHA |+VDD_CORE72 +3. 3V_DUAL3| J20
AHS_|+vDD_CORE73 +3. 3V_DUAL4| K20
AH6 |+VDD_CORE74
AH7 |+VDD_CORE75  +3.3V_DUAL_USB1| &26 250 mA
AH9 |+VDD CORE76  +3.3V_DUAL_UsB2| H27
AA24 |+vDD CORE77  +3. 3V_DUAL_USB3| J28
W21 |+vDD CORE78  +3. 3V_DUAL_USB4| K28
W23 |+vDD_CORE79
W25 |+vDD_CORESO
AFL2_|+vOD_CORES1 =PP1V05_S5_MCP_VDD_AUXC , =
+VDD_AUXC1| T21 105 mA (A01)
+VDD_AUXC2| U21
A20 |+VBAT +VDD_AUXC3|_V21

MCP Power

& Ground

SYNC_MASTER=T18_M.B

SYNC_DATE=06/ 18/ 2008
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3.3V Interface Pull -ups

These internal pull-ups are mssing in Revs A0O1 & AO1P.

s =PP3V3 S5 MCP AO01
AOl&NCP AO01P&VCP_A01Q
R4

%%3 AOl&NCPWP&W’ PYGFtF 402 7
s 5117 qomPCLE_WAKE L R240T |
AOl&NCP VAéﬁP&WEUKB‘TEY tF a0z
213 6 o JTAG MCP_TDI R24i§2 |
%%3 AOl&NCP A01P&W’A6‘%d': tF a0z
R2403 .
%%3 AOl&NCP/W\iP&W/ Y tF 402
2 2 o PM SYSRST_DEBOUNCE L R2404 |
AOl&NCP VA”oiP&WWB‘TEﬁF'[F 02
R24i§5 10K 1 pp 2 -

Wl TP_MCP LID L
MCP LID L _ 5% 1/ 16W MF-LF 402 9

MAKE_BASE=TRUE —
AOl&NCP_AOlP&I\/CP_AOlQ
SMC_ WAKE SCI _L RZ%TO

< NVCP. AOl&NCP VAéfP&iEUZMaF'[F a0z

22 qom SMC_RUNTIME SCI_L R2411 10K 1 \
RS AOLEMCP_ A01P&W’A6‘¥d': LF 402

7 LF 4 >
RzﬁgAOI&NCP/W\iP&W AT 02

5% 1716W M- LF 402

1913 oom—PM LATRI GGER L

w1 o JTAG MCP_TMVB

w2 21 o PM PWRBTN L

w2z o PM BATLOW L

MCP79 AO01 Si

con Support

SYNC_MASTER=T18_M.B

SYNC_DATE=03/ 31/ 2008
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8

7 | 6 | 5 | 4 | 3 2 1
MCP Core Power NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x 1uF 0402, 9x 0.1uF 0402 (23.3 uF)
wn s =PPVOORE SO MCP Appl e: 4x 4.7uF 0402, 4x 1uF 0402, 6x 0. 1uF 0402 (23.4 uF)
23065 mA (AO0L, 1.2V) . .
16996 mA (A01, 1. 0\2:2
(No 16 vs. £odara) (35901 C2501: C2502: (25031 |:¢2504 |1C2505 |1C2506 |:C3507 |1C2508 |1C2800 |:C2810 |1Co811 |:C2812 |1C2513
2L§§'7’2 & 2'7’; 2L§§'7’2 & 37’;* > ke T W T Shy B 1 T g B % B S > S T S 3 S
185 185 185 185 T 5851 5851 3851 3851 FH5M FH5M FH5M FH5M FH5M FH5M
D MCP PCI E (DVDD) Power - MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402, 2x 0.1uF 0402 (16.9 uF)
., _=PP1V05_S0_MCP_PEX_DVDD . _=PP1V05_S0_MCP_SATA DVDD . _=PP1V05_S0_MCP_AVDD UE 30-OHM 5A  Apple: 5x 2.2uF 0402 (11 uF) PP1V05 SO MCP_PEX_AVDD ,
57 mA (A01) 43 mA (A01) 333 mA (AO1) LYY L2 - 206 mA (AO1)
0603 VOLTAGE=T. 05V
5151 @516 1Ca517 |1 cos1s JiCL'-'LlFQ 25201 |:C2521 rgonzo |1cosz |1cosze |1cogys |:cog4
e LW T - % e Ty ,,% T %E T %E T %% . %“w
%SS*T 3851 3851 FH5M T%E‘M 585 §E5M M e M e M e M T M
MCP 1. 05V AUX Power - MCP 1. 05V RMGT Power - L2575 - AN;,/:pl ;?‘ ;2“; 332564(1,; ?47212402' 2x 0. 1uF 0402 (14.9 uF)
2+ _=PP1V05_S5_MCOP_VDD_AUXC s _=PP1V05_ENET_NMCP_RMGT 30- OFM BA ' PP1VO5_S0 NMCP_SATA_AVDD ,
— 105 mA (A01) 131 mA (AO1) LYYy YLz, - : 127 mA (A01)
0603 VOLTAGE=T. 05V
1 %2}56 5 |1 %2}56 6 CgSYZLéé 1 1 C2/f"':J %9 1 C2§2575 1 C2§25U?:6
0 0 - 0 = %%w %%w
? gpim ? g R I 2O |2 B
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0. 1uF 0402 (14.9 uF) -
21400 _=PP1VO5_SO_MCP FSB Apple: 7x 2.2uF 0402 (15.4 uF) . _=PP1V05_SO_MCP PLL_UF R2580 PPLVO5 SO MCP PLL_FSB .,
1182 mA (AO1) 562 mA (AO1) L 1ARA 2 VNERESR W BT 270 mA (AO1)
C C2530 1C2531 (1 C2532 |1C2533 |1 C2534 ([1C2535 |1C2536 4;’5,2‘::' 5801 1C2581
L2 2UF L2 2UF 2O 2 2UFT L 2AUR T L 2IOUF U 4. 72L§§ L 0
o%R, 5 8% 5 8% 5 8% 5 8% 5 8% 5 8% %
T M M T M M M T M 185
MCP Menory Power - L2582 N
o _=PP1VBRI1V5_S0_MCP_MEM 30- OHWH 1. 7A PPIVO5 SO _MCP PLL_PEX .
4771 mA (AO1, DDR3) : LYY L2 k 84 mA (AO1)
0402 VOLTAGERT 05V
5401 |1C2541 |1C2542 |1(2543 chsuzy |1coBas 12546 |1C2547 |rC2B48 chsbgg 03578%*1 1cog83
2%%2 Tt LW T St Tt LT T LW - TR %34’1
5 seT el 2l el T%&M el T 2l X5
T NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF)
MCP 3. 3V Power NV: 1x 4. 7uF 0603, 4x 0.1uF 0402 (5.1 uF) ’ L2584
22 =PP3V3_SO_MCP Appl e: 4x 2.2uF 0402 (8.8 uF) . =PP3V3_SO_MCP_PLL_UF 30 &R 7 s 2 ZM?PUFPLOL“OuzséZ'Z:F) 310h%7ﬁ PP1VO5 SO _NMCP_ PLL_SATA
450 mA (AO1) 19 mA (AOL) LYY Lz [N RERWEIES S 19 mA (AO01) o0z r—9 VrheeR hEY 84 mA (A01)
0402 2
1C2550 [1C2551 |1C2552 |1C2553 1 C2555 C§,578éi 1 02}5{,%5
-4 200%UF o OO%UF 200%UF 20°§/UF —_— ZOO%UF Zlﬁ%’z > %83/’
X
—F 2-LF 2 %g’vh: —F %g’vh: —F %2- F 2 éﬁzé’\’h: 45 5™
B . | | B
MCP 3.3V AUX/ USB Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) MCP 3.3V Et hernet Power NV: 1x 4.7uF 0603, 1x O.1uF 0402 (4.8 uF) 30_%381(‘5” PP1VOS SO NP PLL_CORE
. —PP3V3 S5 MP Appl e: 1x 2.2uF 0402 (2.2 uF) .. —PPaV3 ENET MCP RMGT Appl e: 1x 2.2uF 0402 (2.2 uF) LYY L 87 mA (A01)
266 mA (AO1) 83 nA (A01) 0402 VOLTAGEST 05V
' 2560 ‘2504 Gsgo'| | cang7
oo %ﬁ% T - Sy
M I 585 FH5M
MCP 3.3V/ 1.5V HDA P : L2588
. . ower NV: 1x 4. 7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30-OHM 1. 7A PP1VO5 SO [\/cp PLL NV
=PP3V3R1V5 SO MCP HDA Appl e: 1x 2.2uF 0402 (2.2 uF) ) Am , 57 rmz(Aol)
o 7 mA (A01) 0402 ’ ValTAGEST. 05V,
C25U§:2 Cg578§ 1 1 C25b§:9 1 C25U?:0
ofv MCP79 Et her net VRef R LW
b R 2 g
2100 _=PP3V3_ENET_MCP_RVGT )
R2591 = MCP St andard Decoupl i ng
1/1 \0{\7 SYNC_MASTER=T18_M_B SYNC_DATE=06/ 18/ 2008|
A L2595 N{%SZ - NOTI CE70F PROPRI ETARY F:ROPERTY A
s _=PP1VO5_ENET_MCP_PLL_NMAC 30- OHMF 1. 7A PP1VO5_ENET MCP PLL_MAC 4, o MCP_M | _VREF oy
5 mA (AO1) 1 2  MNReER W BTHES: 2 5 mA (AO1) PRGPENTY O ASPI EBHUPUTER TG T POSSESEoR.
0402 =T. R25901 C2591 AGREES TO THE FOLLOW NG
C2595 1 1 C2596 1 470K 0 1UF I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
4. 7L§;o: _ %olup 17180 29% Il NOT TO REPRODUCE CR CCPY | T
>2<\¢2 > 8% N{Eibz z(i;oE‘;{M 111 NOT TO REVEAL OR PUBLISH | N WHOLE CR PART
435 % SI ZE DRAW NG NUMBER REV.
D 051- 7546 A 0.0
= @ APPLE | NC. SOAE =T o3
Current nunbers from email Poonacha Kongetira provided 11/ 30/ 2007 4:04pm (no official docunent nunber). NONE 2 %
8 7 | 6 \ | 3 | 2

1




Current

WF: Checklist says O-ohmresistor placehol der

NV: 1x 4. 7uF 0603,

Appl e:
s s =PP3V3R1V8_S0_MCP_| FP_VDD
190 mA (A01, 1.8V)
1C2610
fggé%u:
™M
402-LF
1 s _=PP1V0O5_S0_MCP_HDM _VDD
95 mA (A01)
Cg671§ 1 E C2€EJF1:6
T 20% 0%
ST
402 402-LF

WF: Checkl i st

says 0-ohm resistor

for ferrite bead.
1x 0. 1uF 0402 (4.8 uF)

1x 2. 2uF 0402 (2.2 uF)

a0 15 _MCP_| FPAB RSET

s 18 _MCP_| FPAB_VPROBE NO STUFF
NO STUFF 'R2630
6301 L1IK
0.1UF Pow
10V MF- LF
CERM 2 2402

NV: 1x 4. 7uF 0603, 1x 0. 1uF 0402 (4.8 uF)
L2640 Appl e: ?27?
s _=PP3V3_S0_MCP_VPLL_UF 30- OHWH 1. 7A PP3V3_S0_MCP_VPLL o
16 mA (A01) \ LYY Y L2 : 16 mA (A01)

HDCP ROM

WF: Open question on which packge option(s) nVidia can support.
s _=PP3V3_S0_HDCPROM

1 R2690"
Cg.Gl%(lg -4 s OMT 1QK
AN v iy
oy U2695 b5,
AT24008
1a0 5% Cgpals =1 2C_HDCPROM SDA >
2A1 SCL|s =1 2C_HDCPROM SCL am s
Wel? HDCPROM WP
G\D

nunbers fromenail X aowei Lin provided 11/12/2007 3:22pm (no official

0402 ? VOLTAGER3) 5
cge4oit_71c2641

. — 0. 1uF

docunent nunber).

pl acehol der for ferrite bead.

1

=PP3V3_S0_MCP_DAC UF

206 mA (A01)

18

18

E%SE%FF NV: 1x 4.7uF 0603, 2x 0. 1uF 0402 (4.9 uF)
Appl e: 2x 2. 2uF 0402 (4.4 uF)
30- OHW %7/\ PP3V3 SO _MCP_DAC 10
L s YV YLz N BHES: 2 206 mA (AO01
0402 NO_STUFF Aeets bV (Ao
1C2650 ['*R2651
—— 252UF 0
P\ 256w
2-LF Zz’g'zLF

TP_MCP_RGB_RED NE t:Wt‘tRGE” RED
TP_MCP_RGB_GREEN > RGB_GREEN

TP_MCP_RGB_BLUE

WAKE “BASE= TROE

VCPMR(B BLUE

TP_MCP_RGB_HSYNC

TWAKE BASE=T

NC_MCP_RGB HSYNC

TP_MCP_RGB_VSYNC

WAKE- BASE=TRUE

NC_MCP RGB VSYNC

CRT_IG R C PR

WAKE- BASE=TRUE

NC CRT |G R C PR

CRT IGG Y Y

WAKE-BASE=TRUE

NC CRT |G G Y Y

CRT_I G B_COW_PB

WAKE-BASE=TRUE

NC CRT | G B_COVP_PB

WAKE-BASE=TRUE

CRT_I G HSYNC
CRT_I G VSYNC

NC_CRT | G HSYNC
TRUE

VRRE-BASE=

TP_MCP_RGB _DAC RSET

NC CRT | G VSYNC
ARE BASE=TRUE

NC _MCP RGB DAC RSET

TP_MCP_RGB _DAC VREF

WAKE-BASE=TRUE

NC_MCP RGB DAC VREF

MCP_TV_DAC RSET

WAKE-BASE=TRUE

NC_MCP_TV_DAC RSET
TRUE — =

MCP_TV_DAC VREF

VAKE_ BASE=

NC_MCP_TV_DAC VREF

MCP_CLK27M XTALI N

VARE- BASE=TRUE

NC MCP qm_JlE<27M XTALI N

MCP_CLK27M XTALOU

TVRKE_BASE=T1]

NC MCP qm_EK27M XTALOU

WRKE_BASE=T]

MCP G aphi cs Support

SYNC_NMASTER=AVASON_MB8_M.B  SYNC_DATE=06/ 18/ 2008
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
@ APPLE | NC. S— — =
NOE 25 9%

8 7 6

2 1




7 | 6 | 5 4 | 3 | 2 1

RTC Power Sources

| opavs 5 RIE D Pl at f orm Reset Connecti ons
] LPC Reset (Unbuffered)
u2801
M C5232- 2. 8YD5 PLACEMENT_NOTE=P| 1 to U1400 R23%81
TSOT- 23-5 %0 55 10 my LPC_RESET_L —IE=H ace close to 1 2 DEBUG RESET_L o
3 |EN vout|__5 . i PP3V3 51{157
VRS 7 iy Re883
40 1,33 2 SMC LRESET L
4 1 oo +2
2802 * NG—— I]?OQOBOO PLACEMENT_NOTE=P| ace cl ose to U1400 51{157
i p— G\ $ew ok
8 ~ R2801%)1 C280L| i
m M:lgé\l} 1 ng PP3V3_G3_SUPERCAP
+ abt, B2 |'c2800
= RTC_DISCHARGE R ho) SHEF 2 3y PCl E Reset (Unbuffered)
‘ ,L.OM, Y
170w 1 R2892
VEos" = oy POI E_RESET_L 1.9, 2 FWRESET L o
5%
%/f:-l%‘év
C2810 R2§90 40
GMUX_PCl E RESET_L
RTC Cryst al 281 LA GWIK PO E RES
o oy RTC_CLK32K_XTALOUT 12 Ty
R2810 55—90@ 402 — =GWX PCIE RESET L o
1%2 RTC CLK32K_XTALOUT_R 402" R2891
NO STUFF 5%, 1,9, 2 PCA9557D RESET L
Re811! bt o810 * "y =4
B 16
Ng% 32,7088, R2g93 Mgt
4 22 7X17BX1. 4- C%Z%:,l:l 1/\/\0A/2 BKLT PLT RST L o 55
2 RTC CLK32K XTALI N 1|2 5%
@ 1] fosf  R2894
&, + 1,2, 2 MMN _RESET L o -
402 5%
e
S5MHz yst a 2815 Rogos ‘oz
1 2 EXCARD RESET L w
- oy MCP_CLK25M XTALQUT _, 1} 2 ANY o
R2815 c%;él}m FLp
1,2, 2 MP_CLK25M XTALOUT R 403 R2870
NO STUFF 5% 33
R28161 Aggw CRITICAL , o rm_ MEM VTT_EN R 1 N 2 MEM VIT_EN o+
1y , Y2815 1w
e 3% BI09N s
2 oo MCP_CLK25M XTALI N o LPC CLK33M SMC R PLACEMENT_NOTE=Pl ace close to U1400 33 , LPC CLK33M SMC T = 50

LPC CLK33M LPCPLUS yyypy 44 90

MCP SO PWRGD & CPU VLD =y

1 1§W PLACEMENT_NOTE=PI| ace cl ose to U1400
R2827 hos™
. =PP3V3_S5_NCPPWRGD 1,33 5 LPC CLK33M GMUX —
5%
16
NCPSE%SI\/C Mia%w
1 CZ}SU?: PLACEMENT_NOTE=PI ace close to UL400
g
8
G5 R2829
» 2 [y PM CLK32K_SUSCLK_R 1,22 2 PM CLK32K_SUSCLK o oz a0
- MCPSEQ _SMC PLACEMENT_NOTE=Pl ace cl ose to UL400 , 5%
TCISZO8AFEAPE R2853 HELbY
o 2 oy ALL_SYS_PWRGD 8 505
UZSSB SO_AND | WP_PGOOD 1 2 o MCP_PS_PWRGD pym
2 TNy VR _PWRGOOD DELAY 151°/W
I\/CPSEQSM: G
MCPSEQ M X
L R2852
1 2
MCPSEQ M X 5%
R2§51 Lt t tt
. 2 MCP_CPU_VLD R B
oD =
N{f/ MCPSEQ_SMC e S e u O n
FobF RrR2 g 50 a2 y—PM SYSRST_ L o
MCP_CPUVDD EN 1 2 o
2 Ty | )| R MCP
PLACEMENT_NOTE=Pl ace cl ose to U400 . 5% R2896 R2899 10K pull-up to 3.3V SO inside SB M sSC
Vook? 0 rmy XDP_DBRESET_L 1,0, 2 .4 Ln30 2  PM SYSRST DEBOUNCE L o o=
M:%W oM T S g E?TUFF SYNC_MASTER=T18_M.B SYNC_DATE=12/ 17/ 2007
MCPSEQ_SMC represents MCP79 ' MLB' power sequencing connecti ons, o5 R28971 M= LF 1
but results in MCP79 ROMVSI P sequence happeni ng after CPU powers up. 40 02 19% ICE OF P RIETARY P ERTY
MCPSEQ M X is cross between MLB and internal power sequencing, which lllew 2 XeR ;@L:T;”?Lé%%t’ JERRC T PosSESecR Y
results in earlier ROVSIP and MCP FSB I/O interface initialization. Si LK PART=FP SYS RESET | TO WA NTAI N THE DOCUVENT | N GONFl DENGE
SMC 99ns delay from ALL_SYS PWRGD to | WP_VR ON plus | MWP6 del ay for = = Il NOT TO REPRODUCE CR COPY I T
VR_PWRGOOD_DELAY shoul d guarantee CPU_VLD does not go high before 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
CPUVDD_EN (whi ch is 40-100ns after PS_PWRGD assertion). e e -
NOTE: |f CPU_VLD deasserts during SO MCP79 will take systemto S5 inmediately. D 051- 7546 A 0.0
@ APPLE | NC. e = =
NONE 26 96

| 3 | 2 1
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Page Not es

Power aliases required by this page:
- =PP3V3_S3_VREFMRGN

MEM A VREF DQ

MEM A VREF CA

MEM B VREF DQ

MEM B VREF CA

CPU FSB VREF

FRAMVE BUFFER VREF

—PP3V3 S5 VREF DAC channel A B A B C D
: ;PPVTT*S:;DDR BUF M n DAC code 0x00 0x00 0x00 0x00 0x00 0x00
i Max DAC code 0x87 0x87 0x87 0x87 0x55 OxFF
Signal aliases required by this page: Max sink | -3.75 mA -3.75 mA -3.75 mA -3.75 mA -0.91 mM -59.04 mMA H H
I 2C VREFDACS. SOL Max source | 5 5 5 5 052 mA 51 15 mA . SO DI WM A and SO DIMM B Vref settings shogl d b.e mar gi ned separately
- =1 2C_VREFDACS_SDA Nomi nal Vr ef 0.75 V 0.75 V 0.75 V 0.75 V 0.70 V 1.248 V (i.e. not sinultaneously) due to current limtation of TPS51116 regul ator.
- =12C_PCA9557D_SCL M n Vref 0.375 V 0.375 V 0.375 V 0.375 Vv 0.091 V 1.042 V
- =1 2C_PCA9557D_SDA Max Vref 1.250 Vv 1.250 Vv 1.250 Vv 1.250 VvV 1.044 Vv 1.426 V =PPVTT_S3_DDR_BUF
SOV ot ded by thi - Vref Stepping 6.5 mv 6.5 nv 6.5 nmv 6.5 nmv 11.2 v 1.5 nv o
VREFoptl ons provide y this page: (per DAC LSB) 10mA nmax | oad
NO_VREFMVRGN R2903 vrervRan
200
1 2
1%
i PPOV75_S3_MEM VREFDQ A
VREFMRGN RN 902 102 TN LE WO 3
1 C2903 RN R%904 VREFMRGN M N-NECK-W DTH=0. 2
9'%1'*‘": VREFVRGN AL VREFMRGN DQ SCDI MVA BUE 1 00 2
=PP3V3_S3_VREFMRGN 2 e a3 A 1/ 4¢w Pl ace close to J3100.1
N i 1 402 + VE'M 27 VREFMRGN_DQ_SCDI MVA_EN VECLF
VREFMRGN
L R2901~ R39S
100K S vreruren Y
VELpE Y PPOV7 M VREFDQ B
s U2902 407 402 POV75_S3_MEM. b
o L N N_LTNE_W GTFE0. 3 mm
- MAX4253 = R2906 vrervRan M NNEGK W DTH-0. 2 rm
VIS esP 100
- VREFNMRGN VREFMRGN O, CL VREFMRGN_DQ SODI MVB_BUE 1 2
g U2900 =] = ,/4éw Place close to J3200.1
VDD + Véa 27 VREFMRGN_DQ_SCDI MVB_EN Mjbg:
5 TR =1 2C VREFDACS SCL 6|scL VBOP  VOUT, 1 VREFMRGN DQ SODI MM
Y i =1 2C VREFDACS SDA 7|spa Y vourel2 veerwray ca sooiwm — R2902 Rzz%)g VREFMRGN
100K
9A0 g vouTcl4 VREFMRGN_CPUFSB 3%6“/\7\, VREFMRGN 1 A% 2
ADDR=0x98( WR) / 0x99( RD) 10[a1 8 VOUTD|S _ VREFMRGN FRAVEBUF W do 1:;;‘9’ PPOV75_S3_MEM VREFCA_A
VREFIVRGN ol U2903 = NN e W BT 3 =
GND + C2904 RN R2910 vreFvRay M N-NEGCW DTHE0. 1 mm
3 9'%1'*‘": VREFVRGN AL VREFMRGN_CA SCDI MVA BUF 1 100 2
2 cefm 3 A4 1/%4w Place close to J3100.126
1 402 + Véa 27 VREFMRGN_CA_SCDI MVA_EN NECLF
= VREF!
L R2907 5831
100K S vreruren N
16w, 1718w
N 903 g NECLF PPOV75_S3_MEM VREFCA B
o L N N_LT NE_W GTFE0. 3 mm
— Vi Mxgzss = R2912 vrervRan M N_NECK_W DTH=0. 2 mm
VREFMRGN ™, CL VREFMRGN CA_SODI MVB_BUF ., 100,
3 2 /2%y Place close to J3200.126
T 27 VREFMRGN_CA_SCDI MVB_EN Ve LF
1 R2908~
10(‘2’§ VREFVRGN R2916 VrReEFvRaN
%}%\é; ,49.9, GPU_FB_A_VREF_DI V .
4
) \(/5556/%@1 | j',i Y2904 1 s Place close to UB400, UB4S0
USSP -
9.%1UF VREFVRGN AL VREFVRGN FRAMEBUF BUF 402
2 10V
I SOEZRM £ + v M 27 VREFMRGN_FRAMEBUF_EN R299%7 VREF
= & " i 7
B 1 2 GPU_FB_B_VREF_DI V .
L R2915« /46w Place close to U8500, U8550
- M= LF
100K > \rervran 402
5%
e
Fal
er U2904 “©
VREFMRGN \ﬁ, Vi M3X4253 = R2914 vrervran
| %3_21%92 o VREFMRGN VREROT e CL VREFMRON CPUFSB BUE 1200, CPU_GTLREF T
—— 20% vcc 196
1oV c3 . Pl ace cl ose to UL000. AD26
z (A:OEZRM Pl(szAggf}7 + Véa 27 VREFMRGN_CPUFSB_EN 1:;;2’
e R2913+
X NC VREFMRGN_CPUFSB_EN =
3170 P17 27 100K
4 Pl o VREFNRGN_CA_SODI MVA_EN 20p < VREFMRGN
ADDR=0x30( WR) / 0x31( RD) Al REFVRON DS T e+ 1/ T5W.
SiA2 P3 10 — 2 MF-LE
VREFNRGN_CA_SCDI MVB_EN 407
pal 11 27
VREFNRGN_DQ_SODI MVB_EN =
ps| 12 27
45 [Ty =1 2C PCA9557D SCL 1lsaL pel 13 VREFVRGN_FRAVEBUF_EN
ssqgr> =1 2C PCA9S57D SDA 2|spa P74y NC
PCA9557D_RESET_L
RESET*|15 - -
B o am
~| @
|
1 FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
SYNC_MASTER=DDR SYNC_DATE=07/ 22/ 2008
NOTI CE OF PROPRI ETARY PROPERTY
Required zero ohmresistors when no VREF margining circuit stuffed E@%ﬁ%;ﬁ%ﬁ&ﬁﬂw e THEERERLETARY
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
116S0004 1 RES, ML FI LM 0, 5% 0402, SM LF R2903 CRI TI CAL NO_VREFMRGN ! NOT TO REPRODLCE OR COPY' I T
— 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI Tl CAL NO_VREFMRGN
— STZE | DRAW NG NUVBER REV.
116S0004 1 RES, ML FI LM 0, 5% 0402, SM LF R2909 CRI TI CAL NO_VREFMRGN D 051- 7546 A 0.0
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2911 CRI Tl CAL NO_VREFMRGN @ APPLE | NC. =T =T =
NONE 27 96
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Page Not es

. =PP1V5_S0_MEM A

A

SYNC_DATE=07/ 22/ 2008]

Power aliases required by this page:
- =PPLVE_SO_MEM A
- peave <o neva . =PP1V5_S3_MEM A 1C3110 [ C3111 [+ C3112 [1C3113 [1C3114 [1C3115 |1 C3116 |1 C3117 |1 C3118 |1 C3119 |1 C3120 |1 C3121 |1 C3122 [1C3123
o o M 0. 1UF 0. 1UF ——0.1UF 0. 1UF ——0.1UF 0. 1UF —|—0.1UF ——0.1UF ——0.1UF 0.1UF —|—0.1UF —|—0.1UF —|—0.1UF ——0.1UF
[ rrovTs s Mt A i N P 8% T, 18 80 T, 1% T, 1% I, i8¢ 80 T, 1% T, % I, I T, 8%
= 2 2 2 2 2 2 2 2 2 2 2 CERM 2 terMm CERM CERM
[ PPSPDSOMRMA (2.9 23 %ZRM %ZRM %ZRM %ZRM %ZRM %2RM %2RM %2RM %2RM %2RM %2 %2 402 402
Signal aliases required by this page: 1 C3100 |t C3101
- =12C S0 M _saL 1 %-O%UF — %-O%UF I I I ! !
- =12C_SCOl MA_SDA 2 By 2 Godv
603 603
BOM options provided by this page: . PPOV75 S3 MEM VREFm A ]
( NONE) l
= 1 REFDQ SSo-2
3 Vss DY 4 MEM A DQ<4> B 15 00
5 15 TR MEM A CKE<0> 73 | —rE0 o —CRET~| 74 MEM A CKE<1> (TR s o o0 15 B MEM A DQ<0> 5 DQO CRI TI CAL DB 6 MEM A DQ<5> (B 15 88
75 VDD VDD 76 o0 15¢ By MEM A DO<1> 7 DQL vsso | 8
I 78 MEM A A<15> 4 9 V) DQS0* 10 MEM A DQS N<O> @ 15 6
o 33100 A am: o
o 15 [Ty MEM A BA<2> 79 BA2 E.RT.-THB Al4 80 MEM A A<14> N 5 5 o 15 [Ty MEM A DVKO> 11 DVD J3100 DQSO 12 MEM A DQS P<0> D> 15 w8
81 VDD oG VDD 82 13 vss F R:—q THB  vss 14
o0 15 [Ty MEM A A<12> 83 | g A12/BC L n Allo | 84 MEM A A<11> (N 15 5 o0 15¢ By MEM A DO<3> 15 DR L] DS 16 MEM A DQ<6> B 15 8
o 15 [Ty MEM A A<9> 85 A9 3 A7 86 MEM A A<7> a5 5 o 15 By MEM A DQ<2> 17 DB 'é % DQ7 18 MEM A DQ<7> @ 15
87 | 5 vob N vopo | 88 19 | 5 vss > | vsso | 20
o5 15 [Ty VEM A A<8> 89 | a8 Fdel A6 | 90 MEM A_A<6> s 5 o0 15¢Bry_ MEM A DO<9> 21| ps dy o 22 MEM A_DO<8> o 15 0
o 15 [Ty MEM A A<5> 91 A5 g A4 92 MEM A A<4> a5 5 o 15 By MEM A DO<13> 23 DO § g DQL3 24 MEM A DQ<12> @D 15
93 VDD o VDD, | 94 25 vss £ vss 26
o0 15 [Ty MEM A A<3> 95 A3 é" A2 96 MVEM A A<2> (T 25 s o0 15¢ By MEM A DOS Ne<1> 27 DQB1* gﬁ DML 28 VEM A DMk1> ] s
o 15 [Ty MEM A A<l> 97 AL 8 A0 98 MVEM A A<O> a5 5 o5 15¢ By MEM A DQS P<1> ii DQS1 8 RESET* 22 MVEM RESET L a2
99 VDD VDD 100 Vss Vss
2]
5 15 [T MEM A CLK P<0> 101 CKO ' CK1 102 MEM A CLK P<1> N 5 5 5 15CBO MEM A DQ<11> 33 DQLO (/" DQL4 34 MEM A DQ<15> B 15 00
o 15 [Ty MEM A CLK N<O> 103 CKO* g OK1* 104 MEM A CLK N<1> a5 5 o 15 By MEM A DO<14> 35 DQL1 DQL5 36 MEM A DQ<10> @D 15
105 VDD VDD 106 37 vss vss 38
o0 15 [Ty MEM A A<10> 107 A10/ AP BAL 108 MEM A BA<1> a5 e o0 15¢ By MEM A DO<16> 39 DQL6 DQRO 40 MEM A DQ<21> Ve R
5 15 [T MEM A BA<0> 109 BAO RAS* 110 MEM A RAS L T 15 8 88 15CB MEM A DQ<18> 41 DQL7 D@1 42 MEM A DQ<20> T 5 0
111 VDD VDD 112 43 VSS VSS 44
5 15 [T MEM A VEE L 113 WE* SO* 114 MEM A CS L<0> a5 e 5 15CBO MEM A DQS N<2> 45 DQs2* DVR 46 MEM A Dk2> am s e
o0 15 [Ty MEM A CAS L 115 CAS* oDTOo 116 MEM A_ODT<0> g 25 e o5 15¢ By MEM A DQS P<2> 47 DQs2 Vss 48
117 VDD VDD 118 49 Vss DQR2 S0 MEM A DQ<17> @ 15 8
o0 15 [Ty MEM A A<13> 119 A13 Tl 120 MEM A ODT<1> a5 e o0 15¢ By MEM A DO<23> 51 DQL8 DQR3 5i MEM A DQ<22> @ 5
o 15 Ty MEM A CS L<1> 121 | g1+ NC o | 122 o 15CEry - MEM A DO<19> 53 | 5 bQie vsso | S
123 VDD VDD 124 S5 vss D8 56 MEM A DQ<29> B 15 00
125 | o TEST VREFCA, 126 5 15CBO MEM A DQ<24> 57 DQR4 DQR9 58 MEM A DQ<28> T 15
127 | o vss vssq | 128 58 15y MEM A DO<30> 59 | - bes vss | 80
o0 15 By MEM A DO<33> 129 DQB2 D®B6 130 MEM A DQ<36> T 5 61 vss DQS3* Gi MEM A DQS N<3> @ 5
o0 15¢B>— MEM A DO<32> 131 D®B3 D®B7 132 MEM A DQ<37> @ 15 o 15 [Ty MEM A DWVk3> 63 DVB DQS3 6 MEM A DQS P<3> P R
133 Vss Vss 134 65 Vss Vss 66
o0 15¢E> MEM A DOS N<4> 135 DQs4* DV 136 MEM A DMk4> ) s e o8 15¢ By MEM A DQ<27> 67 D6 DQBO 68 MEM A DQ<26> T 5
o 15CEy MEM A DOS P<d> 137 DQs4 vss 138 o0 15¢ By MEM A DO<25> 69 DR7 DRB1 70 MEM A DQ<31> B 15 00
139 vss D®B8 140 MEM A DQ<38> B 15 00 71 Vss Vss 72
o0 15¢B>— MEM A DO<34> 141 DQB4 DQBY 142 MEM A DQ<39> T 5 0 REY
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o 15 [Ty MEM B BA<2> 91582 J3200 Aan | 80 MVEM B A<14> T s o o 15 [Ty MEM B DMKO> 11 ow J3200 D0 | 12 MEM B DQS P<0> a5
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DDR3 RESET Support

MCP79 cannot control this signal directly since it nmust be high in sleep and MCP MEMrails are not powered in sleep.
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5%

MEM RESET L rryymy 26 20

MEMRESET _HW i
'R3305 2102
20K
1/16W
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ENET_RESET_L is not

Hence,

. (221mA typ - 1000base-T)
7mA typ - Energy Detect)
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(378 3 aE SR
" 120- 55 > :
bl 1207 L 5A T - C3714 i C37151| C3716 ivamfﬂ- o
0. 10F 0. 1UF —— 0. 1UF
2 i B jBee
402 402 402
PP3V'§ ENET_PHYAVDD
W RERE WEFFER 5 1 Lcsms ) < T
" e T =PP3V3_ENET_PHY VDDREG .
XoR
485 internal switcher is used, nust place 1x 22uF &
1x 0. 1uF caps within 5nm of U3700 pins 44 & 45.
= NOTE: VDDREG rise tinme nust be >1ns to avoid damage to swi tcher.
R3750'| |'R3751
’% ol s e e 2E SE 4.7K 4, 7K =RTL8211_REGOUT — s . o
" - d - § < < M:lg'\év 16w internal switcher is used, nust place inductor within 5mm
R37120K \g ¥§J \%/ 2 \§/ \§/ 402, ,402 of U3700, and 1x 22uF & 1x 0. 1uF caps w thin 5mm of inductor.
Alias to =PP3V3_ENET_PHY for internal sw tcher. M:lg:él} Z 3 g * 3 Z internal switcher is not used, VDDREG and REGOUT can fl oat.
Alias to GND for external 1.05V supply. b5, U3%VI T
» o =RTL8211_ENSWREG RTLB211CLGR Recout] 48
TQFP
R3796
19 \ 22 15 01
o1 15 [TRY ENET_CLK125M TXCLK 1%2 ENET_CLK125M TXCLK R RX > ENET_CLK125M RXCLK R S — ENET_CLK125M RXCLK o
W
% ENET_TXD<0> 14 | ENET _RXD R<0> 22 1 2 ENET_RXD<0> 18 01
M- LF o1 18 [T RXD{ 0] —» 5% 17 I6W 202 eI
PLACE R3796 CLOSE TO U1400, PI N D24 o1 18 [TR) ENET_TXD<1> RXD[ 1] / TXDLY| 16 > 2| ENET_RXD R<1> 22 1 2 > . ENET RXD<1> oo s o
o 10 oy ENET_TXD<2> RGM /M1 Reo[2]/AN0| 17 o o | ENET_RXD_R<2> 22 1 2 W TIoW o ENET_RXD<2> oo 5 o
8 %
o1 10 Iy ENET_TXD<3> RXD{3]/ANL| 18 0| ENET_RXD R<3> 22 1 2 LT TEW o7 ENET_RXD<3> oo 18 91
13 22
o1 18 [T ENET_TX CTRL RXCTL > ENET_RXCTL_R S — ENET_RX _CTRL o QLR
o1 18 ENET_MDC MO H O] L o ENET_MDI _P<0>
o % ENET_MDI O VANAGENENT MO0 2 o o ENET_MDI _N<0>
M H 1L o o ENET_MDI _P<1>
5
o1 1 oy ENET_RESET_L RTL8211_PHYRST L RESET| veor A oepenoenr T LY -— ENET_MDI _N<1>
M H[2]| 8 o o ENET_MDI _P<2>
MI-[2] 0 o & ENET_MDI _N<2>
asserted when WOL is active. RTL8211_RSET REFERENCE M3 o ENET_MDI _P<3>
RC (R3725 and C3725) are made NOSTUFF. MO -[3]] 12 o o ENET_MDI _N<3>
TP_RTL8211 CLK125 -
cLocK LEDO/ PHYADO| 34 o o RTL8211_PHYADO
o1 3 [T RTL8211 CLK25M CKXTAL1 LED LEDL/ PHYADL| 35 o o RTL8211 PHYAD1
TP _RTL8211 CKXTAL2 LED2/ RXDLY|_38 o o RTL8211 RXDLY
o R3755"
C3790 1
~RISIS 10'38'":/ L 4. %é
= 8T Wiy
| o b,
- Reserved for EM

=PP1V05_ENET_PHY ,

Configuration Settings:

PHYAD
AN[ 1: 0]
RXDLY
TXDLY

01 (PHY Address 00001)
11 (Full auto-negotiation)

(RXCLK transitions with data)
(No TXCLK Del ay)

per

Real Tek request.

Et her net

PHY (RTL8211CL)
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3.3V ENET FET

@2.5V Vgs: CRI TI CAL
Rds(on) = 90mGhm nmax '\93810
I(max) = 1.7A (850 RALOLP
SOT- 23- HF
s _=PP3V3_S5_P3V3ENETFET =PP3V3_ENET_FET ,
R3800* 1
10K — %g’?
1/16W 2
MF-
g0 | a0
P3V3ENET_EN L 1100K; P3V3ENET_SS 2
Wi 15y
801 |53 40! CERM
SSIVBngEAPj = 702
sorses | Kh
—
"
s[G7 sty
. =P3V3ENET_EN

MOBI LE:

Recommend al i asing PM_SLP_RMGT_L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.

WLAN Enabl e Gener ati on

"WLAN' = ("S3" && "AP_PWR _EN' && ("AC' || "S0"))
NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR_EN signal .
PM WLAN EN L 3

ssmm%ggpa wpomr h 1 - O5V ENET FET

ES . _=PP1VO5_ENET_P1VO5ENETFET
2 [eH st C3840 : 1oV ves
@ 2 oy AP_PVR_EN AC OR SO_L 0. 1'%1@:: CRI TI CAL
2
805 | .Dj 6 801 s =PP3V3_S5_P1VO5SENETFET R130804K0 oy g?z%??sos
SSVBNBEERR | ¥ IvBNlSFEAPE 1 2 PIVOSENET SS ,, ! Sorss
sorses | K & 510@}4\/
— >—{ o5
R3842" 402 8 =
s Gm st . M 3 89, 8150 SSI\/BNl%EAPJ PP1VO5_ENET_FET ,
1/16W
s a2 s 2wy SMC_ADAPTER_EN i
1 R3841 1 C3841
- PIVOSENET EN L 1 190K, o0 LU
63 o1 60 40 42 37 21 7 [Ty PM SLP_S3_L 1% CERM
ey
41 | bp 402 P1VOSENET_EN_L_RC
sswsm? J E
s
N
5|G” sty
9 =P1VO5ENET_EN
Non- ARB: =
Recommend al i asing PM_SLP_RMGT_L and
=P1VO5ENET_EN. Nets separated on
ARB for alternate power options.
NOTE: MCP79 can provide 25MHz cl ock, but clock runs whenever RMGT rails are powered. E't her net & AI r Port Suppor
Desi gns must ensure PHY is powered whenever RMGT rails are, or use separate crystal. SYNC_VMASTER=SUVA_MB8_M.B SYNC_DATE=07/ 01/ 2008
NOTI CE OF PROPRI ETARY PROPERTY
R328295 THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
o 10 oy MOP_CLK25M BUFO_R 1 2 RTL8211_CLK25M CKXTALL pom o AGREES Yo THE FOLLOARG T NG THE POSSESSCR
51{8 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
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Power aliases required by this page:
( NONE)

Signal aliases required by this page:

( NONE)

BOM options provided by this page:
( NONE)

Pl ace one of 0.1luf cap close to each centertap pin of transforner

ENETCQNN_CTAP

1 C3900 1 C3902 1 C3904 1 C3906
0. 1UF —/—0.1UF ——0.1UF 0. 1UF
10% —— 1% 1%
16V , 16V 16V
X5R X5R XSR

CRI TI CAL
T 12
o 2y ENET_MDI_P<0> g 12 ENETCONN P<0>
b 11
o 22y ENET_NMDI_N<0> Lo ENETCONN_N<0> C':‘]" 3T|9 8’6“
10 ENET_CTAPO RI45-MD7- 2
™>—> F-RT-TH
TLA- 6T213HH 9
9 ENET_CTAP1 j}
o 5o mry ENET_MDI_N<1> L || 8. ENETCONN N<1> :
. ENET_MDI _P<1> 7 os ENETCONN_P<1> P
i e :
5
CRI TI CAL 6
7
o 22y ENET_NMDI_N<2> g 12 ENETCONN N<2> s
o s ENET_MDI _P<2> Lo |11 ENETCONN P<2> JE!
@ aay =9
10 ENET_CTAP2
TX —>
TLA- 6T213HA 514- 0596
9 ENET_CTAP3
8 o
o saqay_ ENET_MDI_N<3> LaJ ENETCONN_N<3>

ENET_MDI _P<3>

ENETCONN_P<3>

<— RX

Transforners should be

mrrored on opposite R3900! 1R3903
si des of the board 725/ %5 CRITI CAL
%_1 W _16W
i L @99

ENET _BOB SM TH _CAP

Et her net

Connect or
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=PP3V3_FW FWPHY ; 3

7mMI1/0 138 mA
C41201 C41211 C4122:1 C4123LC4124L
B gk b
0 0 k
& & Ep2 Raﬂ T Raﬂ T
4 L4130
= . ) 120- OAMF 0. 3A- EM
114 mMA FireWre PHY PP3V3 FW FWPHY VDDA 1 m\(\‘ >
LITNE"W DTH=0. 4 ~
PERCAEERS W BTHe8 2 W 0402-LF
C4113('2 1 C4131 1 C4132 =3
2 2 2
Sy & Y &oaﬂ
L4110 A1 L4135
s _=PP1V0_ FW FWPHY 120- OHM 0. 3A- EM = 120- OHM 0. 3A- EM
135 mA 1YY Y L2 P1VO_FW FWPHY AVDD 25 mA PCl e Ser Des 17 mA PCl e SerDes V3 EW FWPHY VP25 1YY Y2
0402- LF M NERERR- W BIFES: 2 W RECR- W BIFES: 2 W 0402- LF
VOLTAGEST. O C4110 1C4111 C41351 C41361 VOLTA‘I3
T N —
v T, %éw o
: : ot
110 mA Digital Core ) 0 M VReg PWR
104100ic4101 1(:3102 1(:4103Lc4104ic4105 103106 oglﬂi 1 04140
%éw ok LB %é%/ %é%/ T, 8% BT T, 2%
5™ M M M a6y 5
PEAGENENT-NGTESE| 328 &4179 ¢l 88 18 U488
N| ™ o N o~ — N o~ — o~ o N
IR EE N ssma::’:g‘wsa 23 g3 € Cﬂrl]UQHigzuigZ PCLE FWR2D G N s
DD10 ~——— VD83 ——— ~—VDDH— ~VP~ VP25 VREG PWR C41711 [L2%16V PCl E_FW R2D_C P (s o
NG BL3 |ATBUSB R AL PO E RXDON N ¢ o PCIE_FW R2D N x5Ra02
Al3 |ATBUSH w4100 PCIE_RXDOP| N7 o a0 PCIE FWR2D P
N ALL |ATBUSN POIE_TXDON M o w0 PCIE FWD2R C N CA4175) ppvsv Pl E FW D2R N .
= FW543 PCIE TXDOPL N6« PO E FWD2R C P 0. TUF] [xsr402
s [y =EW PHY_DSO —» F12 pso (| PD) NT-19 - - C4176) pewsv  pcl E_ FW D2R P
s o =FW PHY_DS1 —» E2ips1 (1 PD) NT-20 BA REFCLKN._NO PCl E_CLK100M FW N 17 59 : IX5R402 -
» o =FW PHY_DS2 > Ei3ps2 (1PD) NT-21 POl EXPRESS PHY REFoLKP| N0 g POLE_CLKLOOM FWP g BEAGEVENT-ROFE=R 2¢¢ &1178 ¢l 888 18 141888
92 3 EW PO_TPA N B8 |TPAON
v s FW PO_TPA P A8 |TPpOP NT-4 (I1PU T M o TP _FW43 TCK
FW P1_TPA_N B5 |tpAN NT-3 (IPU DI o TP FWs43_TDI
92 3 FWP1_TPA P A5 _|TPALP TEST CONTROLLER - =PP3V3_FW FWPHY ; s s
(1P Tod M TP_FW43_TDO
s FW P2_TPA_N B3 |rPazN 1 (IPYTVE M o TP FW43_TMS
as FW P2_TPA P A3 |ITPA2P 1394 PHY - FW643_LDO
FW PO _TPB N B9 |TPRON NT-2 (1PU) TRST*ML o FW643_TRST_L R4165'| |'R4166
FW PO_TPB_P A9 |rpeop 10K 10K
o 2 FW P1_TPB_N BS |tpm1n leg}é} %01 o
02 3 FWP1_TPB_P A6 |TPB1P 402 2
FW P2_TPB_N B4 | TPeoN NT-10 (I1PD)_ wakerh® o FWPME L o 2| |2
3 _=PPVP_FW PHY_CPS 2 FW P2_TPE P vy FIXVE!!! - TYPO I N SYMBOL REGCTL \REGCLT| P13 o  FW543 REGCTL
38, TPB2P il
N -« POVER MANAGEMENT VAUX_DETECT| E1 o  FW543 VAUX DETECT
R4160! w FW PO_TPBI AS B7_|TPBI ASO NT-12 (1 PD)_— _ vaux Disalel D2 TP _FW643_VAUX_ENABLE
390K a8 FW P1_TPBI AS C3 |TPBI ASL 13/( OD) alkrEQN L2 FW CLKREQ L oD IR4A164
legé‘} wiay FW P2_TPBI AS "2 |TPBI AS2 10K
4925 FW543_RO Bl1 |ro %;E\é’
2
FW543_TPCPS s B10 [TPcPs NT-16 (IPD) soFoK @ o TP FW43_SCl FCLK
NT-14 (I PD) scoFpaN G o TP_FW543_SCl FDAIN 1
K1 - Q SClF -+ —
R4150 HBas mor NDTREE - (O, TREE NT NT-17 saFoour ML &  TP_FW643_SCI FDOUT =
FW CLK24P576M XO 1,312 5 FW CLK24P576M XO R o F13 xo NOTE: m;\léxt not es Zhow NT-15 (I PD) SoFMlF2 o  TP_FW643_SCl FNC
CRI TI CAL o FW CLK24P576M XI % csla NT-9 ree order.
~Y4150 0 s
NC== 24 5ToNE o2 R4161' ['R4170 T a4 on e YR SERI AL EEPROM NT-7 so M2, FW643_SCL
NCx == “sws72x2. st 2 794K 1971 —> SMm ( ) NT- 6 spa_M1 TP_FWs43_SDA
v 1% s TP_FW643_MODE_A o 92 e A (I PD) NT-18 -
WP e TP_FWs43_CE —»_L13]ce (1 PD)
402, 2402 TP FW643 FW620 L - D12 |Fws20* (1 PY) M SCELLANEQUS
\ TP_FW643_JAS| _EN o Dlljasi_en(1PD) NT-11
TP_FW43_AVREG < A10 lvReG CH P RESET NT-5 persT*,M o FWRESET L g
= TP_FW643_VBUF HL3 [vBUF
FW643_PU RST L _» K13Jrwresers (I PU) NT-8 'R4163
RA1621 TP_EW643_OCRIO_CTL 312 R oTL_vio i
1% 1 04%%% NCx 213 |ocr cri_viz (Reser ved) s 2
Milgo@ 005’ SS VREG_VSS
- L 2
402, M X5R %3’58gEﬂﬁEEEEE6858§EEE§§§22§§§’2§QZ§§ § £ FireWre LLC/PHY(FV\B43)
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Page Not es

Power aliases required by this page:

- =PPBUS_S5_FWPWRSW (system supply for bus power)
- =PP3V3_FW LATEVG ACTI VE

- =PPVP_FW SUWNCDE (power passthru summation node)

Signal aliases required by this page: FireWre Port Power Swi tch
( NONE)
BOM opti ons provided by this page: CRITI CAL ™mT c|52|4‘£|6C6\L
260 CRI TI CAL
- FW PORT_FAULT_PU PWO! 5
N F22%9 2 =PPBUS_S5_FW FET
o =PPBUS_S5_FVWPVRSW s 8, PPBUS FWFWWRSWFE 1 2 -
< 7 RERR- :35 M
{ 2 ﬁ ,_i 5 AGEST2. 6V 1812L15024HF 5 LOXF
'R4260 S bS5
AT C4260 E L 5
A 0.01yF L —
Hew i p
2402 302
FWPWR EN L_DI V
4261
330K
%16W
) SLF
FWPWR EN L
Enabl es port power when mg:gilne bl
is running or on AC. e 261 Dl3
SSNBN:L?&SOTSGE =y SSIVBNI%EAPE
- sorse3 | Kk
M }_<
2[c7 sl =t
43 42 3 21 [Ty SMC_ADAPTER _EN 5|G™ Si37
o9 61 65 a1 42 31 21 7 [y PMUSLP_S3_L
FW PORTPWR EN FET
262
SSA%I%l5FV D|3
SOD- VESM HL{
1[G" st
= _FW PORTPWR _EN 1
» =PP3V3_FW LATEVG ACTI VE
s PP2V4A_FW LATEVG .
R4211* 1R4212 Ji C4210 R4219
K oA UF 2,
g% 1% g 5%
RS S e 2 G oy
402, 2402 402
2 W4210 D4219
P2v4_FW.ATEVG RC 4 LMC7211 = o123
VSN  LATEVG EVENT L 2 L ey FWPCRTPVR EN.,
FW.ATEGV_3V_REF 3. v MBRO540XXH |1 4219
R4213 ’ g
42111 2
100pE —— 10(/%. 6K L ERM X5R
sl T REl
a6y 2402 RﬁlZ]KO =
L o 1200K, FW.ATEVG _3V_REF Hysteresis:
1w 2.95V when port power is on
= hobt 2.81V on late Vg event and port power is off
FireWre Port Power
SYNC_MASTER=SENSOR SYNC_DATE=08/ 14/ 2008]
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Power aliases required by this page:
w56 5 =PP3V3_FW FWPHY
- =PPVP_FW PORT1
- =PP3V3_FW LATEVG R4382'| RA380"
10K
N{:ﬂ's N{:qu
- =GND_CHASSI S_FW PORT1 bk, b5,
- =GND_CHASSI S FWEM _R S
T M H FVP) — = DSO
Signal aliases required by this page: F W PHY CO f S VAKE_BASE=TRUE — = =
(NONE) a Y pag I re re nti { r aps e I — PHy De2
NOTE: This page is expected to contain WAKE_BASE=TRUE -
the necessary aliases to map the Configures PHY for: MFBNASBS&«E — =FW PHY_DS1 36
FireWre TPA/TPB pairs to their - 1l-port Portable Power C ass (0) -
appropri ate connectors and/or to R43811
properly term nate unused signals. - Port "1" Bilingual (1394B)
BOM options provided by this page: N{:qu
( NONE) bk,
NOTE: FireWre TPA/ TPB pairs are NOT
constrai ned on this page. It is =
assuned that FireWre PHY page will
provi de the appropriate constraints s _FW PO_TPBI AS — NC_FWD_TPBI AS\vake BASE=TRUE
to apply to entire TPA/ TPB XNets. s _FW P2_TPBI AS — NC _FW2_TPBI AS\wakE BASE=TRUE
" " o236 _FW PO_TPA N — NC FW_TPAN vAKE BASE=TRUE
1394b i npl enent ati on based on Appl e e FWPO TPA P — NC_FW)_TPAP yakE BASE=TRUE
FireWre Design Guide (FWDG 0.6, 5/14/03) . FW P2 TPA N — NC_FW2_TPAN yaKE BASE=TRUE
s _FWP2_TPA_P — NC_FW2_TPAP \aKE_BASE=TRUE
023 _FW PO_TPB N — NC FW_TPBN vAKE BASE=TRUE
3 H 0236 _FWPO_TPB P p— NC FW)_TPBP ypke BASE=TRUE
Term nat1 on WP TREN = NG W Thohme e
: . s FWP2_ TPB P _— NC FV2_TPBP =
Pl ace close to FireWre PHY : = MAKE_BASESTRIE
Tl PHYs require 1uF even though
« EWPL TPBLAS. by spec calls out 0.33uF w0
L QO
gwm
1 CA360 50
33UF Em@
Cabl e Power
é"&g“” oR =PPVP_FW PHY_CPS_FET . /v [*]a PPVP_FW CPS yae sase=triE — =PPVP_EW PHY_CPS ., CRI TI CAL
lél M N_LI NE WDTH=0. 4 1.4310
R4311% pe— WFRESENRT 0. 2 . =PPVP_FW PORT1 FERR- 250- OHM Not e: Trace PPVP_FW PORT1 nust handle up to 5A
; 1 2 __PPVP FW PORT1_F
‘%‘/;%355 ; " Snapback" & "Late VG' Protection o RIS
ab w = PP2VA_FW LATEVG 14314 VNS HY
DP4310 — 05, 01U
CPS EN L_DIV BAVOODW X- G 2 ég}{
SR e (03411%1 Sor 5
1 u
RA360 LRLE'\:‘?gll R é%/T : ] PORT 1
9% 402
Wiy DP4310 4 Bl LI NGUAL
16! 16 2 CPS_EN L BAV99DW X- G
% r‘év M: b%v (034(};119 N Sor- 363
o FWP1_TPA P — FWPORTL TPA P . Y 3{(2 ) 6 CRI TI CAL
- BASE= X
0236 FWP1 _TPA N — FN\%EOBTFEZL_ TPA N & 00 402 T 1 13‘%%%31\?97
w25 FWPL_TPB P = FN%EOBAS—T—fW % s 3 s =PP3V3_FW FWPHY 2 BSS8402DwW s FW PORT1_TPB N 1 [ TPe R
023 FWPL _TPB N — FN%EO&IQ—TEB N 5 (SvM VERL) (FW PORT1_BREF) 9 pe<rr OUTPUT
SI GNAL_MODEL=ENPTY - «» FEWPORT1 TPB P i TPE+ %p%*,J
lﬁﬁ%%ﬂ%él NO L o
4 %A) = (GND_FW PORT1_VG) 5 Ve |
M}E}é’ M:}L}é’ s FW PORT1_TPA_N s | e ea | ]
2402 402, FW PORT1_AREF 5 TPA<Ry | NPUT
s« FW PORT1_TPA_P \ AR é:,wmg
FW PORT1_TPB =
< DP4311 ‘ | j
BAYOIDW X- G 4110} CABLE QUTER
1 R4364° 2 4319 1 —— °
14384 aeak . DP4311 0. 15&*; | P
- 0 - 13
2 %M _1%}9/ c4312 i BA\S/ng?I%\éV X G 605-}1{2 . ©loussis
4022 0. 01% = 1 ) 14 OO
1 1 15 o
nggz c43131 1R,\‘}|319 AREF needs to be isolated fromall
| 0. O1uF °°15¥v | ocal grounds per 1394b spec = 514S0605
L % =
- %tg}fz 2402L When a bilingual device is connected to a
402 bet a-only device, there is no DC path

Lat e- VG Prot ecti on Power

« =PP3V3_FW LATEVG

R4390
1 33 2

02

PP2V4A_FW.ATEVG needs to be biased

to at

| east 2.1V for
and shoul d be biased to 2.4V for
R4390 shoul d be 390 Chns nax for

FWsignal integrit

mar gi n

y

a 3.3Vrail

T VOLTAGE=2. 4V

PP2V4_FW LATEVG ; s
. mm
mm

CRI TI CAL ESD and late-VG rail

for snap-back di odes
D4390 Common to all ports)
MVBZ5227BLT1H
soT23

PLACENENT_NOTE=

n them voi roun ff i
Pl ace C4319 cl ose to connector pin 5. L bet vee the (to avoid grou d o set Ssue)

— BREF shoul d be hard-connected to | ogic

ground for

speed signaling and connection

FireWre Ports
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ODD Power

Cont r ol
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Q4590
FROBO6P_G 7 PP5V_SW ODD
« =PP5V_S0_ODD ” E?! N LERE_ W BIFES G
‘ < wJ—K}—lD « AE?:%W :
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_PP3V3 S0 OOD VFLE 2 S I C4596
98 = 402 Rf.59K5 302 0. O1UF
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(Y 4_ss SATA COD R2D UE P 1\\204521 SATA ODD R2D C P N 20 5
I 0. 01UF H 10% 16V CERM 402
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b
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422 i 0. 01UF |l 10%w16v cerv 402 -
516S0617 - C4525.4 2 s SATA ODD D2R UF P 1YY Y L2 SATA ODD D2R P [ 20 00
42 7 o} SMC_ODD_DETECT 0. 01UF !l 10%16v cerv 402
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3 | L4500
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2 0603
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5 CRITI CAL SYM.VER 1 510
o< NC 3 (Y Y Y \a o5 SATA HDD R2D UE P (@7 12 SATA HDD R2D C P am
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Port Power
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CRI TI CAL CRI TI CAL
1 17 |1
“oagg0 AL | . cago
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D4600
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F- RT- TH- Mp7- 3
5
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%0 204y USB_EXTB P

w| USB_LT2_P

CRI TI CAL
. _=PP5V_S3 RTUSB 2 ||| Ps2064DGN
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3 ENL
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o lEne
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1
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SMC_DEBUG YES 1R4650
659 1 J 10K
i 16
05" 2 VvCC 240-2L¥v
44 43 a2 SMC RX L 4 5 |w val 1
[
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90 20(H> EX D+
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NOTE: Unused pins have "SMC_Pxx"

nanes.

Unused

pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

PP3V3_S5_AVREF_SMC

a3 7

=PP3V3_S5_SMC

52 43 8

Ot herw se,
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C4902
222UF;
A
U4900 i . -
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2 2 o PM_PWRBTN L <« D10 [P17 P7| HIZ o SMC BIL BUTTON L s VCC VO AVREF R4909!| |'RA901
« - ESTARLDO EN T Proj M0 o eE am PLACEMENT _NOTE=Pl ace R4999 close to U4900 pins N14, NL5 RE2PL s T 1o 23K
NCX—a—=1" - ] PLACEMENT_NOTE=P| ace C4920 cl ose to U4900 pins N14, N15 LGA-HF LY %.L}é’
NCx—@4— D12 P22 P72 110 o SMC_GPU_| SENSE g (3 3 202, 5
NC F11 |p23 P73 N1 o SMC_GPU_VSENSE 6
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SI LK_PART=SMC_RST

SMC Reset "Button" / Brownout
5243428 =PP3V3 S5 SMC
C5000 *
i U5000
o ® NCP303LSN
SOT23- 5- HF
SMC MANUAL RST L 5| CD QUT| 2
C5001 *
0. 01UF ——
propp—
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RESET L [TOTy 42 44

50 43 a2 SMC_ONOFF L

so SMC TPAD RST L

52 43 a2 8 =PP3V3_S5_SMC

SMC AVREF Suppl y

s _=PPVIN S5 SMCVREF

CRI TI CAL
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REF3333 PP3V3 S5 AVREF SMC
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20
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INEAS

System (Sl eep) LED Circuit

SYS LED L_VD V
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@% RPNV YAE

SYS_LED ANODE

60 43 42

a2z

a2z

a2z

SMC FAN 2 CTL

NC SMC FAN 2 CTL

SMC FAN 2 TACH

MAKE_BASE=TRUE
NC SMC FAN 2 TACH

SMC FAN 3 CTL

MAKE_BASE=TRUE
NC SMC FAN 3 CTL

SMC FAN 3 TACH

MAKE_BASE=TRUE
NC SMC FAN 3 TACH

ESTARLDO EN

MAKE_BASE=TRUE

NC ESTARLDO EN

MAKE_BASE=TRUE

SMC FSB to 3.3V Level

Shifting

a3 s _=PP3V3 SO _SMC
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NVAKE_BASE=TRUE
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L PC+SPI

Connect or

CRI TI CAL
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1
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20 12 12 10pry_LPC_AD<1> : : LPC AD<3> BT 19 42 03 %0
» SPI_ALT_MOSI ol 9 10 | o | SPIROM USE M B o
s % SPI _ALT_M SO DT 2 | & SPI _ALT _CLK ]
2 0 12 10 pry_LPC_FRANE L S 14 e | SPICALT CS L o
w2 15 oo PM_CLKRUN L - 16 LPC_SERI RQ G o
w0 2 o SMC_TNB < v 1 T | LPC PWRDWN L Pemn gt
m_DEBUG RESET_L S e 20 |5 | svc 1D [ «
Al ternate SPI ROM Support @ S\ Too <[ =loole T FavTac o
« [rmp_SMC_TRST_L DU 24| > | SMC RESET L o =
MUX SEL CONTROLLED BY FRANKCARD SW TCH ONCE CS1 |'S SUPPORTED | N MCP 2 o SMC_MDL ; 25 26 ; SMC NM o
12 2 10 [y _SMC_TX_L S = 2 | o | SMC RX L P
29 30 - LPCPLUS GPI O o
=PP3V3 S5 LPCPLUS % 34
o s __=PP3V3_S5_ROM LPCPLUS
1 CElU]Fi‘l
R5190 LPoPLUS - gggl 51650573 MCP79 | nternal SPI MJX Support
%}Eﬂﬁ} mm I = NOT SUPPORTED I N REV A0O1 OR BO1 MCP79 Sl LI CON
402
o 4 2 rmy_SPL_CLK_R : 1y w5 = SPI_ALT CLK o + _=PP3V3 SO_LPCPLUS
%0 44 21 [TRY SPI_MOSI _R 2lv- Us11 M4 SPI _ALT MOSI o 4 s _=PP3V3 S5 LPCPLUS
Pl 3USBL02ZLE
TN 7 SPI _CLK_MUX s . . R5140° MCP_CS1_YES
R5191" Fes Sy MCP SPI Ov de o
105 CRI TI cAL P 6 SPI I _MUX oD @4 5 e r r I e t I O n S 1/0055n ) s LPC FRAME PU
3 it
Mig}z@/ .. SPI ROM USE M.B 10 |ser P MCP79 REV AO1 REQUI RES EXTERNAL MJX, REV BO1 STILL DOES NOT SUPPORT INTERNAL MUX i " lalo Ncpfcslig ;(4515
: ) . ___SPI ROM USE_M.B ol,, | 140 W0
® 1 SSMBJ16FV 1w
L e
SEL HI GH QUTPUTS TO D (ON BOARD ROM MOP CS1 NO SO VESKHHE
SEL LOW QUTPUTS TO M ( FRANKCARD ROM €L R§14§ LPC FRAME R L 19
3 ZPP3V3 S5 LPCPLUS . LPCPLUS From Frank Card 1,9, 2
JiCE}lU%4 *EfngLAEWm7WE=PI hce near J5100
o 40
LPCPLUS 2 g% " _
moc I g Pl ALT M SO - SPI_CST R USE MB — =SPl_CSI RL USE MB (g.a
%0 4 2 qom—SPl _M SO 1 v+ M5 NCP—OCSl—NO Pul | -up on debug card MCP_CS1_YES
% 2 [ Skl _CSO_R L 2lv. U5120 ™[4 s arcs 2 R5127 sp1_ALT,CS L oy R5%47 K
PI 3USB102ZLE it 5" A2 To Frank Card
TQOFN D+ 7 SPI _M SO MUX a4 53 M:%}é’ PLACEMENT_NOTE=PLACE NEXT TO U5120
6 -
CRITI CAL D SPI_MB CS L MJX I\/CP_CSl_NO 405
10 |seL 8 b 2RR126 SPL_MB CS Loy
an e MCP_CS1_
p R51441 =PP3V3_S5_ROM s 44 53
20K
NCP_CS1_YESELPCPLUS gy SPI Frequency C anp
R5146 £ abt,
1 2 ENSURES MCP79 SPI_DO OR SPI_CLK I NPUT |'S LOWWHEN STRAP | S LATCHED. NOT NEEDED FOR BO1 OR LATER.
/5%y PLACEMENT_NOTE=PLACE NEXT TO U1400
N%&F NO STUFF
Keep very short R5161
MCP_FORCE_SPI L 1,22  sp Mol o 5 o0
s =PP3V3_S5_MCP_AO1 MCP_AD1&MCP_AD1Q it J—
MCP_A01&MCP_A01Q ?160 02 -
SPI MUX BYPASS 2] R -1
100k SOT563 MCP_AO1&NMCP_A0LQ
1/ 18 R5162
LPCPLUS NOT MEERY 0
R5156 402, 1 2
s 4 qgm SPL_CLK M A QA 2 SPI_CLK R e w0 MCP_SPI _FORCE ﬁ?\é\l
% LPCPLUS MCP_AO1&NMCP_A01Q = 405
"ios" R5157 ?160 {22
s 14 qoom— SPL_MOBI_MUX inQn 2 SPI_MOSI_R ) 2 o SLP_S3# nVidia recomendation, SSMBNLISFEAPE |\,
NOT 5% not conpatible wi th button-mashing.
PO % EAt MCP_AO1&NMCP_A01Q . M
0 R5160 5|G™ s[5
53 44 SPI_M SO MJX 1 2 SPI_M SO 21 44 90
o e =D 02 01 0042 97 20 -y PMSLP_S3_L 1 2 MCP SPI _FORCE L LPC+SPI Debug Connect or
Mok %il/'ﬁ‘é” = SYNC_MASTER=CHANG MPS_M.B  SYNC_DATE=07/ 01/ 2008
402

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

@ APPLE | NC.

SI'ZE | DRAW NG NUVBER REV.
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8 7 6 5 4 3 2 1

mn [1] H [1] mn H 11} mn H
MCP79 SMBus " 0" Connecti ons SMC " 0" SMBus Connecti ons SMC " A" SMBus Connecti ons
NOTE: SMC RMI bus renmins powered and may be active in S3 state
s =PP3V3 SO SMBUS MCP 0 » =PP3V3 GPU SMBUS SMC 0 SO s =PP3V3 S3 SMBUS SMC A S3
1 1 1 1 1 1
MCP79 R542072 4R572K01 SO DI vMm " A" SMC R542572 52572K51 GPU Tenp (Ext) SMC R52272?< 2R522K71 TRACKPAD
u2300 " 5% 5% J3100 w4900 " 5% 5% EMC1043- 1: U5550 w4900 1/.13% ?%ﬂlew J5800
( MASTER) s st (Wite: OxAO Read: OxAL) ( MASTER) i st (Wite: 0x98 Read: 0x99) ( MASTER) [Vt it (Wite: 0x90 Read: 0x91)
402, 402 402 , 5402 4022 2402
50 21 13 7 SMBUS MCP 0 CLK —  =12C SODIMVA SCL 2 4 SMB 0 SO CLK o3 SMBUS SMC 0 SO SCL —  =SMBUS GPUTHVBNS SCL s 12 SMB A S3 OLK —  SMBUS SMC A S3 SCL —  =12C TPAD SCL .
NAKE_BASE=TRUE — T VAKE_BASETRUE — T VAKE_BASESTRUE —
9 21 13 7 SMBUS MCP_0_DATA —  =12C SODIMVA SDA 2 4 SMB 0 SO DATA o3 SMBUS SMC 0 SO SDA —  =SMBUS GPUTHVENS SDA - 1 SMB A S3 DATA —  SMBUS SMC A S3 SDA —  =12C TPAD SDA .
NAKE_BASE=TRUE = = VAKE_BASETRUE — = WAKE_BASETRUE —
| | |
SO DI v " B" GPU Tenp (Int) ALS
33200 @6: UB00O 33401
(Wite: OxA2 Read: O0xA3) (Wite: Ox9E Read: Ox9F) (Wite: 0x72 Read: 0x73)
—  =12C SODIMVB SaL » — =arPylzcs sa ” — l2cAssa a
—  =12C SODIMVB SDA 20 —  =GPU I12CS SDA . —_ _I12C ALS SDA 0
n n H
ExpressCard Sl ot SMC "Battery A" SMBus Connecti ons MCP Tenp
33500 EMC1043-1:  US500
o+ =PP3V42_G3H_SMBUS_SMC BSA (Wite: 0x98 Read: 0x99)
—  =SMBUS EXCARD S a2 —  =SMBUS MCPTHVENS SCL w
—  =SMBUS_EXCARD SDA 1 1 —  =SMBUS MCPTHVENS SDA
= ” sMC R5280 Ro281 Battery = °
900 i S S Yiow 36055
( MASTER) ML VECLE (See Tabl e)
2 2
1 SMB BSA CLK —o3 SMBUS SMC BSA SCL —  =SMBUS BATT SCL 50
= VAKE_BASETRUE =
1> SVB_BSA DATA —o3 SMBUS SMC BSA SDA —  =SMBUS BATT SDA 50 " o .
= AKE_BASESTRUE =
‘ SMC "B" SMBus Connecti ons
=PP3V3_SO_SMBUS SMC B_SO
Battery Charger °
I SL6258A - U7000
Battery (Wite: 0x12 Read: O0x13) S R5260" ‘RE261 0T
. . MC CP enp
lEaiZtttt:rr))// ’L’:E)agne: v-er(WI(tWe.i t2X1zx§aiéa2X1Z)l37) — =SVBUS CHER SAL o U4900 3/‘ %50 2%3K EMC1043-1: 8570
n n H - : : — 1/ 16W 1/ 16w o X
I\/CP79 SNBUS 1 COF] neCt I ONns Battery Tenp - (Wite: O0x90 Read: 0x91) —  =SMBUS CHGR SDA o (MASTER) o5, 5 02" (Wite: 0x98 Read: 0x99)
. —PP3V3 S0 SMBUS MCP 1 1 SMB B SO CLK s SVBUS SMC B SO SCL — =12C CPUTHVENS SCL s
1 SMB B SO_DATA ——o3 SVBUS SMC B SO SDA — =12C CPUTHVBNS SDA -
" " . T VAKE_BASESTRUE =
rs230 | |iRs231 SMC " Managenent SMBus Connecti ons |
79 2. 0K 2. 0K H The bus formerly known as "Battery B"
w2300 5% Sio U2690 or U2695 _
1/ 16W 1/16W . s =PP3V3 S3 SMBUS SMC MGMI Batt er y Char ger Terrp
( MASTER?) M- LF M- LF (Wite: OxAO- OxAE, .
402, 2402 Read: OxAL- OXAF) TMP102: US540
o0 21 SMBUS MCP 1 CLK — =12C HDCPROM SCL 2 (Wite: 0x92 Read: 0x93)
WAKE_BASE=TRUE = R5290| |'R5291
o0 22 SMBUS MCP 1 DATA —  =12C HDCPROM SDA 2 ?4';{)5: 4. 7K 4. 7K vr GLQO?ACS —  =SMBUS TMPSNSR SCL s
NAKE_BASE=TRUE = 50 5% =
| ( MASTER) #jgf i{i'ﬁﬁv (Wite: 0x98 Read: 0x99) __  =SMBUS TMPSNSR SDA .
2 2
M ke 42 SNB_MGMI_CLK —o3 SMBUS_SMC MGMT_SCL —  =12C VREFDACS SCL 27
T VAKE_BASESTRUE =
U6860 4«2 SMB_MGMI_DATA —s SNBUS_SMC_MGMI_SDA —  =12C VREFDACS_SDA z
(WRI TE: 0X72 READ: 0X73) | VAKEBASESTRUE
—  =12C MKEY saL s -
__  =12C MKEY SDA w Var gi nu29C001 ntr ol
(Wite: 0x30 Read: 0x31)
—  =12C PCA9557D SCL 2
—  =12G PCA9557D_SDA z
SMS
U5930
(Wite: 0x70 Read: O0x71)
— =i2c svs sa s2
—  =i12C SV SDA s2

MP8 SMBus Connecti ons

SYNC_MASTER=DDR SYNC_DATE=07/ 22/ 2008
NOTI CE OF PROPRI ETARY PROPERTY
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7

| 6

5 |

4

CPU Vol tage Sense / Filter

XW6309
SM

=

12 11 s _=PPVCORE SO _CPU

CPUVSENSE | N

R5309
L 23K, SMC CPU_VSENSE

Pl ace short near UL000 center

oD «
5,

ow
o

+ C5309
0. 22UF

e
2 X5R
05
GND_SMC_AVSS 42 43 46 47

Pl ace RC close to SMC

GPU Vol tage Sense / Filter

76 s _=PPVCORE GPU REG 5359

=

Pl ace short near UB000 center

R5359
4. 53K
GPUVSENSE | N 1 2 SMC GPU VSENSE oo 2
19
o 1 C5359
402 0. 22UF
205

—L
202
GND _SMC AVSS 42 43 46 47

Pl ace RC close to SMC

MCP Vol t age Sense / Filter

1

PBUS Vol t age Sense & Filter

6315
FDG6332CG
5C70-6

; _PPBUS G3H

PPBUS_G3H_VSENSE

VOLTAGE=18. 5V

R5315*
100K

5%

1/ 16W
M- LF

402 ,

PBUSVSENS EN DI V

R5316"
100K

5%

1/ 16W

M- LF
402 ,

PBUSVSENS EN L

s _=PBUSVSENS EN

M N_LI NE_W DTH=0. 20 nm
M N_NECK_W DTH=0. 20 nm

R5385"
27. 4K

1%
1/ 16W
M- L

402, Rthevanin = 4573 ohnms

SMC PBUS VSENSE

o
)
Ro386°) | 5385
S S —— 0. 22UF
1110w T 20%,
e 2

X5R
2 402

GND SMC AVSS

402

42 43 46 47

Pl ace RC close to SMC

DCIN Current Sense Filter

o [y CHGR_AMON

Pl ace RC close to SMC

R5380
LA S3K, SMC DCI N | SENSE o
196
R * C5380
402 —— 0. 22UF
p—
2%
2 X5R

CPU VCore Load Side Current Sense / Filter

Pl ace RC close to SMC

SMC_CPU_| SENSE

wir R5332!
17. 4K

XWh399 R5399 Enabl es PBUS VSense di vider when high.
2 22« _=PPVCORE_SO_MCP W
1 2 MCPVSENSE I N 4 93K SMC_MCP_VSENSE ooy s
PLACEMENT_NOTE=PI ace near U1400 center R =
VE-DF 1 C539
402 0. 22UF
S %
X5R
402
GND_SMC_AVSS ., 43 40 s
Pl ace RC close to SMC
BMON Current Sense - Entire circuit nmust be near SMC (UW4900)
s =PP3V42_G3H BMON | SNS
BMON_ENG
BMON_ENG JiCE:;Gg
BMON_ENG gg{(’,luF
NC7 SB3157P6XG 2
1Q51;::J1F8 BMVON | NA OUT 1les SC70 |6  smc MUX_SEL ey 0 I“O?M
_ 2?3@ « BMON_ENG L
REGULATOR Sl DE: o5 vE 2 5
GN\D Y
IUSSOC% R5391
s o qon_ CHGR CSO R P sy | NO2ES e o rm>_ CHGR_BMON 3 4 BMON_ AMUX_our 14 23K SMC_BATT_| SENSky o
CHGR CSO R N 4 1 VER 1 BMON_ENG 5w L
"o . - = ¥ o390
B o
LOAD SI DE: GND g@b Liow s
" > 242
- . M:logié’ GND_SMC_AVSS.;, 4 4 +r
Monitors battery di scharge 20
current frombattery to PBUS
I NA213 has gai n of 50V/V
CPU VCore Hi gh Side Current Sensor
s =PP3V42_G3H_CPUCOREI SNS
105388
0. 1UF
S
2 &, R5331
o
» con =PPVIN_S5_CPU_| MP_I SNS vE 1 STV
13 . I SNS_CPU N H\513281% R5335 b
R3388 "= In | SCroour |6 CPUVCORE_HISIDE IOUT _ + /433 | svo oyt isense o
1% 1%
ot 3 s ISNS_ CPU P 4| rerl 1 HECY . 5335
2|4 02 0. 22UF
G\D
o > =PPVIN_S5_CPU_| WP_I SNS R o

111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
Consi der |1 NA211 (GAI N 500 version) since |=4.93 Anps across R5388 ST7E T ORAW NG NOVBER V.
D 051- 7546 A 0.
@ APPLE | NC. ScAE =7 =
NONE 46 96
8 7 6

e
L

0

GND _SMC AVSS 42 43 46 47

Pl ace RC close to SMC

1%

1/ 16W

MF- LF
402 5

oD
* C5330

— 0. 22UF
T 20%

6.3v
2 xR
202

GND SMC AVSS

42 43 26 47

202

GND SMC AVSS

42 43 46 47

Cur r ent

& Vol tage Sensing
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7 |

3

GPU VCore Current Sense

MCP VCore Current Sense

GPU VCore Current Sense Filter

Pl ace RC close to SMC

s _=PP3V3_S0_MCPCOREI SNS
105420
0. 1UF
%o
2 &
L 1 MCP VCore Current Sense Filter R5493
U5420 M aceR';i;' ose to SVC 0 mrmy GEXI MVPE_I MO AR 2 s GPUI SENS_P RE475
I'NA213 iy e A S3K, SMC GPU | SENSE D
o5 6s _ MCPCOREI SNS N 5| n sc7o our |6 MCPCORE | QUT 1 2 SMC MCP CORE | SENSE o it ooy 42
5
%
s 6s _ MCPCOREI SNS_ P 4|+ REF|1 Lo 1 C5470 R5491 WSW 1 C52427p5
=0 220F 1 439K 2 s GPUI SENS N | %ss2 2!
G\D , 6.3V 10 2 SR
~ b L
GAD SMC AVSS = w0z G\D_SMC_AVSS 42 43 40 47
L GND SMC AVSS 3 4340 40 R5498
1 10K
= New Gain: 2x can sense current up to 16.6 Anps e
Vo5
MCP MEM VDD Current Sense C5498
470PF
1]]2
» =PP3V3_S0_MCPDDRI SNS Jobe
50V
1.C5440 CERM
0. 1UF 402
S
" MCP MEM VDD Cu S Fil
+ [rmy__=PPNCPDDR | SNS_R U5440 i t[)rsw‘f:”t ense Filter GPU VCore Current Sense and GPU 1.8V Current Sense share
R5444 ;. OPA2333DRBGA dual package opanp U5410
R5445 13 DDRISNS P 13 5%, DDRISNS RP 3|, DFN R5440
0. 002 19 \1 MOPDDR [oUT 1 4 23K, SMC_MCP_DDR | SENSE s
1% 1/ 16w D
1/ 4W NZ%F 2 V‘ 1/110/6’IW
1206 51 R54 T b 1 05490
o DDRI SNS N 1 385 os| DDRI SNS.R N o [ Lo C
. =PPMCPDDR | SNS o -
<« 116w )
M- LF 402
SI GNAL_ MODEL=EMPTY 1% E()H\AAZ_zl\/EDEL=ENPTY = _GND SMC AVSS 42 43 46 47
R5441 -
4;104}3% g Ro el SIGNAL_MODEL=EWPTY GPU 1.8V Current Sense
8% /ew
KA Y 5441
o
“ "A70PF » =PP3V3_S0_GPULV8I SNS
1]]2
1
— 1‘017/“ S| GNAL_ MODEL=EMPTY g514[»j||;0
- 50V 20%
o 2 &,
o rmy_=PP1V8_SOGPU_I SNS_R GPU 1.8V Current Sense Filter
R5415 (L)JD;5Q24\:3:IIS_:9DRB@ Place RC close to SMC
OPA2333s for proto are pl acehol ders for OPA2330 R541313 = P1V8GPU P 13 %%, o P1VGGPUI SNS_R P ° o R5465
0. 002 % 7 PI1VB SOGPU 1QUT 1 4 X3, SMC_GPU _1V8_I SENSE ooy 4o
1/ 2W i 136
1206 377 RS%14 s 1 C5465
s PIVBGPU N 13 %%¢2 o P1IVBGPUI SNS,R N o Lok
o o =PP1VB_SOGPU | SNS 1% . %
oiew n
o
SI GNAL_MODEL=ENPTY ? GNAL MODEL=EMPTY L_GND SMC AVSS 42 43 46 a7
4$0]ﬁ'% o If,a 412 "SI GNAL_MDDEL=EMPTY
MCP MEM VDD Current Sense and CPU FSB 1. 05V Current Sense share By S Hiew AN B
CERM - LF
dual package opanp U5440 02 2402 e C5411
470PF
1] 2
== 1‘0‘% SI GNAL_ MODEL=EMPTY
B SR
CPU FSB 1.05V Current Sense Gain: 274x o
1.05V CPU Current Sense Filter
NC
R5431 u5440
365K s OPA2333DRB&4
ws s _1VOSCPU P 13852 o 1VQSCPUISNS R P 5| PN R5495
o VI 7 CPULVO5_SO_LQUT s AR%: |, svc cpu ks i sense —
R5§§p6 :/:;%‘é’ 1 C5435
o ss _LVOSCPU N 13892 o 1VO5CPUIL SNS e LI _
2 & Current Sensing
o
s L—:Q TY S| GNAL_MOBEL=EMPTY S| GraL NODELENPTY GAD SMC AVSS e SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008|
AL =255 11R'a>437 R5432 Place RC close to SMC NOTI CE OF PROPRI ETARY PROPERTY
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8 | 7 | 6 | 5 | 4 | 3 | 2 | 1

CPU Proximty/ CPU Die/Right Fin Stack Battery Charger Proximty

R5457 70 s _=PP3V3_SO_BATTCHARGERTMPSNSR
. _=PP3V3_S0_CPUTHVENS 1 2 Pay WBJ?FE ! R
i AR 5 1 C5570 Teae s . ceress v T 00, st 005
402 ! - % UTRE5T1 |'RB572 s
o g 1Ko o 10K v
os 10y CPU_THERVD_P U5570 [V %}E}é’ Us5540
; SI GNAL_ N[I)EL EIVPTY EMC1403- 1 = 4025|1402 HPAOO330Al
Detect CPU Die Tenperature 2| op1 DFN . ervil7 CPUTHVBNS THM L e v, TP Son 6 oo SOT563 ool
0. 0022 E
Lé - 3 ALERT*|[8 CPUTHVBNS_ALERT_L 45 =SVBUS_TIPSNSR SCL 1sq ALERTI3
02 CRI Tl 9 =
¢ soqar>_CPU_THERVD N' 4 Aroar | 2C CPUTHVBNS SDA (s - N
5| e sMok |10 =1 2C_CPUTHVBNS SCL (g s - 1 cs540
GN\D THRM PAD | L —— 0.1uF
6 11 'Pl acenent not e: ‘ 2
,,,,,,,,,,,,,,, "Place U5540 near battery ‘
s CPUTHVENS D2 P 'Pllacenent note: ‘ 'charger circuit

402
os CPUTHVENS D2 N

GNA MIE "Place U5570 under CPU e s s s s s e e s e J

S 5 ENPTY = "and close to left fin stack £
% 0.5 R

Detect Right Fin Stack Tenperature BC84 or735-3 LE

Pl acenent not e:
"Place Q6501 on bottom si de
"close to right fin stack

MCP Proximty/ MCP Di e/ R ght Heat Pipe

R5500
., _=PP3V3_S3_REMIHVENS 1247 2 ppava s3 REMTHVBNS R
5 VR R WBTEES: 38 i . 05500 Not e: EMC1403 can perform Beta
402 . Conpensation for External Diode 1 onl
8\7’ R55011 ‘R5502
9 21CA MCP_THMDI ODE P %SQM 10K
SI GNAL v 150@ °01E¥v
= Y ' o
Detect MCP Di e Tenperature -MOESE T U5500 4025| 12402
0. 0022uF
8 EMC1403- 1
o 2 2 pp1 PN ierw |7 REMIHVENS THM L
J5502 3 |8
2632292, SN MCP_THVDI ODE_N ‘ CRI A REMTHVENS_ALERT L
W RT- SM s MCPTHVENS_D_P ‘ 4 CAliparal 9 =SVBUS_MCPTHVENS_SDA gy
Det ect Ri ght Heat Pipe Tenperature C ‘ S| GNAL_MODEL =EMPTY 5| o sMoLk | 10 =SMBUS_MCPTHVBNS_SCL gy 4
1 1 G\D THRM PAD
51850519 2 0. 0022uF 6 11
4 oz | | L1 - \
O—:: . MCPTHVENS D N ‘ 'Placenent note:

PI ace U5500 near MCP

'Placement note:
Keep 2 caps as cl ose
'to IC pins as possible

GPU Proximty/ GPU D e/ Left Heat Pipe

R545750
s _=PP3V3_S0_GPUTHVSENS 1 2 PP3V3 S0 GPUTHVMENS R

NIV i

b NeEES VLY m 1 CES?:O

402 u

5 3 R5551' |'R5552
95 76 (B GPU_TDI CDE_P M 10K
1/ 18W 26w
SI GNAL_MODEL=ENPTY N{Eibg 2%'2“2
Detect GPU Di e Tenperature C5551 = 2| |2
0. 0022uF U5550
B0 EMC1403- 1
N 7 _GPUTHVBNS_THM L

s GPUTHVBNS D P 4] ppp ORIV THCAL i al0 =SNVBUS_GPUTHVENS_SDA _(ry +:

i
CES‘Q"T 2| pp1 N erv
o5 76 (B GPU_TDI ODE_N : 3| pnt ALERT*|[8 GPUTHVBNS_ALERT_L
i

Detect Left Heat Pipe Tenperature S| GNAL_MODEL=EMPTY 5| one sMoLk [ 10 =SMBUS GPUTHMVENS SCL gy 4 Ther “Ell Sensors
. C5552 GND  THRM PAD SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008]
BC84%} 0. 0022uF 6 11
32 5 19% NOTI CE OF PROPRI ETARY PROPERTY
o e e — o oo oo oo Do 5 e
Pl acenent not e: ' 'Placenent note: PRGPENTY O ASPI EBHUPUTER TG T POSSESEoR.
‘ Pl ace on top side under |eft heat pipe near CPU ' s GPUTHVENS D N l | Place U5550 near GPU ‘ AGREES TO THE FOLLOW NG
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s 7 =PP5V_SO0_FAN LT

Left Fan

s =PP3V3_S0_FAN LT

518S0369

R5650*
47K M RT-
R5655 402, 1]
= qom_SMC_FAN 0_TACH 47K, EAN LT TACH 2
Y 3
1/51/GDW
MFZLF 4
402
R5651*
100K 5 20
1/ 18W
VFLE s %70020\/\/ X- G
02 - SoT- 36
= oy SMC_FAN_ 0_CTL a\s] £7T0 3 ; FAN LT _PWM =

« =PP5V_S0_FAN _RT

Fan

« =PP3V3_S0_FAN RT

1\S

CRI g CAL
R5660! 78‘1?1-3804
47K M RT-SM
R5665 402, 1
= qor_SMC_FAN_1_TACH 37K, EAN RT_TACH 2
1w ;
Myos"
R 1
51606035’ 2 660 °
/
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777777777777777777777777777777777777777777777 . KEYBOARD CONNECTOR
'~ PSOC USB CONTROLLER w € [mvemomer nes | vee | o
| I TMP102 V+ 10UA 2.55 KOHI 0.0255 V | 0. 255E-6 ‘J 57 13
| I 80UA 0.204 V | 16.32E-6 . APN 51850637
| 3Vv3 LDO VDD 60MA MAX 10 OHM 0.6 V 36E-3 : ° NC X ﬁg_o
! USB | NTERFACES TO MLBRACKPAD PI CK BUTTONS | VOUT | 60MA MAX 0.2 OHM 0.012 V 0. 72E-3 m:PP3V3 3 TPAD i
‘ SPI HOST TO z2 KEYBOARD SCANNER | Psac VDD 8MA (TYP) | 1.5 OHM | 0.012 V 96E- 6 [ . o3
D I | 14MA ( VAX) 0.021 V 294E-6
| PP3V3_S3_PSCC s, L &, W5 KBD1 o
| R CEEE] | 18V BOOSTER VIN 4NA ( MAX) 4.7 OHM 0.0188 V 75. 2E- 6 = . W5 KBD2 i
““““““ ! w7+ \W5_KBD3
! a, PILCKB L Q2= | w0 - W5_KBD4
! s BUTTON DI SABLE | w7 W5_KBD5
[ o+ _Z2_HOST I NTN _ | w0 - WW5_KBD6 N
| w WS _LEFT _SHI FT_KEY T | d'd'd g o | « . WB_KBD7 o
I s WS_LEFT_OPTI ON_KEY | TPAD DEBUG » 7 W5_KBD8 5
i slalelalslalslelai slelsls | PSOC PROGRAMM NG CONNECTOR o crssness - v KBDo
| LDI\HC’JLDI\UJBOQ‘NOOQ‘ | TEST PO NTS ARE FOR ON BOARD PROGRAMM NG J5702 R5714 g07\/\8 KBD11 io
| dalolele'0' 88 Glol!slal ‘ FHL9C 4S- 0. 5SH25 WS KBDL5 Ci 270 . W5_KBD12
o W5 CONTROL_KEY 1p2 300a00df goaaon P2 242 W KBDI7,sx | R RT- Sh 1 2 . W5_KBD13 i
— ! s Z2_KEY_ACT L 2p2_ 1 P2 0[41l W5 _KBDI6Ns, | Nex——) % ~ \\& KBD14 *
I s 7 Z2_BOOT_CFGL 3p4a_7 CRI Tl CAL P4_6/40 W5 KBD15_C,, | PPaVE 3 TPAD N M- LR WS KBDL5 CAP *
! TP _P4_5 4pP4a”5 U5701 P4_4|39 W KBD14, s ° = > ME_KBDL6_NUM b
! s 7 _Z2_DEBUG3 5Pa_3 CY8C24794 P4 2|38 WS KBDI3, s 70 w0+ \\5_KBD17 o
| o7 _Z2_RESET 8pa_1 MF P4_ 0|37 W5_KBD12; 5 5o | SSP_ SCLK P1 1 - ISP CLOCK R5715 » "\\S KBD1S8 e
| w7 PSCC M SO np3_7 (SYM VER?) P3_6[36 WS KBD11,s ! .0 | SSP_SDATA P1 0 ——FO| |!ssPoDaTA WS KBDIGN 1 10K . W5_KBD19 b
| w7 PSOC F_CS L 8p3_5 APN 33752983 P3_4[35 WS KBD10, | 6 1 2 « W5_KBD20 B
| o - _PSOC MOSI 9pP3_3 oMT P3 2[34 WS KBD9,, | NCx—=0) 178w w7~ W5_KBD21
o7 _PSOC_SCLK 10p3_1 P3 0/33 W5 KBDB .« | Vaos" R5710 w0 - W5_KBD22 ]
: 517 _Z2_M SO 1p5—7 P5_6/32 W5 KBDY ;s | «+ WS _KBD23
! w7 Z2 CS L 12p5_5 P5_4/31 W& KBDl,s5 o e g SMC_ONOFFE_L ‘ 1,5 2 WE_KBD_ONOFF_L °
‘ s 7 Z2_NOSI 13p5_3 p5_2[30 W KBD2,s % s s =PP3V42_G3H_TPAD
C | si7 Z2_SCLK 14p5 1 ~1 Mo ~ooa<wo P50 29 WE KBDS ;s | Mzg?g s0 7 WS LEFT SHI FT_KBD
| [N N | THRM_ 1 C5710 so 7 WS LEFT _OPTI ON KBD
| R T S i i o ve Lo con o :
| OO [O[OTAN[M[I O[O [0 21V L
| [ N OO [N O[O | CERM
| = PLACENE! J\IOTE—NEAR 5713 NC X
| | | SOLATI ON Cl RCUI T i o
| TP_PscC_scll = WE_KBD4, o, | EF14- 30A R11B- B- 3H
| W5 _KBD5; 5 . =PP3Vv42_G3H_TPAD C5725
| W5 KBD6 ; 5 | - g. luli
| 1o psoc. son w - SMC_MANUAL_RESET LOG C
SR | SSP_SDATA P1 0 &, | AT B — —_
: | SSP SDATA/ | 2C SDA | ., ,=PP3V3_S3_TPAD 2 %U%SSAFEAPE & = L —pPava2 GaH TPAD
TP PSOC P1 3 | 4 W5S_LEFT_SHI FT_KEY ; 1C5758
: e Z2 _CLKIN; s | o, WB_LEFT_SHI FT_KBD 1 BU5725 L 9., LUF
I 3 2 35% cerm
| | 402
I
| w | SSP_SCLK P1_1 TP_P7_7 ! = =
| | SSP SCLK/12C SCL |
I
| | , =PP3Vv42_G3H_TPAD APN 31150406
l | 5 Tt ORI TI CAL
T Al
| Di FFERENTI AL_PAI R=USB2_TPAD R527401 | w s —PP3V3_S3_TPAD 2 soT665 . WS _LEET SHI ET_KBD 1 5 SNZ4LVCLGLO
‘ wwo_  USB TPAD P 1 2 Use TPADIR| P | w726 14 WE_LEFT_OPTI ON_KEY w0+ WS _LEFT_OPTI ON_KBD 3l L5703 Yo .
| 18 o ereren AL e g o S8_PSQC < ! w07 W5_LEFT OPTION KBD 1 |, s » V5_CONTROL_KBD _ 6 SMC_TPAD_RST_L
M- LF NET_SPACI NG _TYPE=USI | 3
B | 402 NET_PHYS| CAL_TYPE=USB_90D | 2
I TO MLB CONNECTOR
| R527402 ‘ = =
| % 20 USB_TPAD_N I/V}/\/Z USB TPAD RN : s
| DI FFERENTI AL_PAI R=USB2_TPAD 5% DI FFERENTI AL_PAI R=USB2_TPAD _ R5769 1R5770 1R577l
| Vb&;g NErgmg ﬁt‘rwgguﬁsa 90D I ;'?Ps\/“z—& H_TPAD :;’QS:’K 33K 33K
| | Lerew 1/ 16w $ew
%2 % 402 M- LF
| : w. =PP3V3_S3 TPAD 5 (P fnee z 240" 2402
| 4 WS_CONTROL_KEY _,
| : w, W5 CONTROL_kBD 1| “B7277 1
| 3 -
| Us701 CHI P DECOUPLI NG :
| : PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706 | =
CLGCSE TO U5701VDD PIN 22 CLOSE TO U5701 vDD PI N 49
| | TPAD BUTTONS DI SABLE
I
I
I R5704
| PP3V3 S3 PSOG % 9 =PP3V3_ SB _TPAD o BUTTON DI SABLE p| ACE THESE COMPONENTS CLOSE TO J5800
;o L MRRESW BHES- 38 ' V. THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB
1/ 16W \
! 1C5701 |1C5702 LCS703 1C5704 1(35705JiC57 5" I
[ 4o TUF TOOPF 0-1UF - T0oPF = (fg.ﬂ/lUF go.gw | %701
! 2 §<'53§/ 2 ?iégm 2 i(g\n{ CERM 2 ?iégm 2 ¥ cerv |2 XISRV | SSMBK15FV  p|3 v “ I I : ;P RI I ;K ; I
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5 | 4 |

BOCSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POVWER CONSUMPTI ON

- DROCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2MS

PP5V_S3_TPAD_F APN 15250504 - R5812, R5813, C5818 MODI FI ED

| PD FLEX CONNECTOR

L5801
3. 3UH-870MA SG}S?:OZg R58 6
oLy INPUT_SW (1YY BOOGT_SW N M NLINE W OTHeO SoMd PP18VS S3_sw, , 0, , PP18V5_S3
PLACEMENT_NOTE=under L5800 on top side 80 <Btin o0.somu  VLF3010AT- SM HF M N_LI NE_W DTH=0. 50MM LT N_NECK_W DTH=0720MVI 500 APN 516S0689
R5800 Rl 0. 20M1 M N_NECK_W DTH=0. 201 BO520WBXG 116w
§ P S SW TCH_NCDE=TRUE APN 3715031 Mior
1 2 - R5812 CRITI CAb
2 + C5818
i AL BRE s EPSY. S3_BOCSTER SR |, 55580 0227
Y B
APN|, 35351401 2 e 402" .., TPAD_GND_F "o, 1
NO STUFF W, Z2_ CS L 2 3 Z2 KEY ACT L ,.,
CRITI CAL U5VI8NO5 105819 » ».Z2_DEBUG3 6 5 Z2_RESET, ,
PLACEMENT _NOTE=NEAR J5800 1 4 BOOST EB L TUF w7 Z2_MOSI 8 7 PSOC F CS L,
.=RP5V_S3_TPAD L5800 v TPS61045 ;B wr 22_M SO 10 9 PICKB L .
R A M N-RECRW BTHES: 20MM 3 R — 72 BOOST EN , 6051 w0 7Z2_SCLK 12 11 PSOC_M SO, ,,
1(YYY L4 PP5V S3 _TPAD F 1 ’ = Z2 BOOGT_EN 14 13 PSOC MBI
s1 CRI Tl CAL ‘R5813 222 HOST | NTN 16 15 PSOC SCLK, .,
— 8 o 716K . [ Z2”BOOT_CFGL 18 17 =12C TPAD SDA
2(YYY L3  TPAD G\D F . THM 62 s Vow "Z2 CLKI N 20[0 9719 =12C TPAD SCL .,
PR 1C5816 105817 g Ro811 2 PP3V3_S3_LDO ..o 22 21 osom __ PP18V5 53,
M N-RESKW BTHES: BovM — L —— 22 ew 0. 20MM © 9 0. 20M1
2 3% cerm 2 ek NELF
R5§O 1 603 2402
L 1 A 7 TPAD_GND_F
5%
i
e
PLACEMENT_NOTE=under L5800 on top side
. PP5V S3_TPAD _F 4 j% PP5V S3 VR
%
e
-« PP3V3_S3_LDO
CRI [Tl CAL
APNN 35351364 © o
SYoihi 105838 105854
DD c<asky
1(25%5& VR5802 e s L oTIUF L 77UF
— Tow R Vit - T, 18 o R
2 e vour| 2 PP3V3_S3| LDO R |2 Xk cemu %or
603 GND
<
s 7 TPAD GND F

Keyboard LED Dri ver

. =PP3V3_S0_TPAD s _=PP5V_S0 KBDLED CRI TI %L
10UH 0. 58A° 0. 35CHM CRI TI CAL J58E5 Ei n ; LS I?Ir 'Ourr:defdl
on keyboar ackl i ght ex
T K klight, i1 R5853! 1YY Y2 kepep
o detect Keyboard backlight, SMC w 470K L098AS- SM MN’HE(“:‘E‘WDTI—#S ERITH Fris- 4%\»5R81]iAD B 34

tristate SMC_SYS_KBDLED: 1180 C5850 1 . F- RT- 5

) b5, TUE - ., SMC_KDBLED PRESENT L
LOW = keyboard backl i ght present }h"%;f >

X5R 3 °
HI GH= keyboard backl i ght not present N 402-1 L 3l 5
- SMC SYS KBDLED 6 |cTRL LED|S 7KBDLED ANODE - l 4
BOM OPTI ON:  KBDLED_YES J—— M N-RECR-W BTHES: 38 M
1
NO STUFF 8 R5855 APN 51850612 SYNC_MASTER=PVRSQNC  SYNC_DATE=05/ 12/ 2008
R5853 ALWAYS PRESENT R58541 R58521 LTt Prow NOTI CE OF PROPRI ETARY PROPERTY
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Pull -up required if SMS_INT_L not used.

52 &

Di gital

=PP3V3_S3_SM5

SMS

=PP3V3_S5_SMC N
1 VDD VDDl O
32 .=12C SM5_SCL 65 U5930 |11
= = 373141043
igw PROD_DI GSMVB 7lspo T LGA g 12ne
2402 .=12C SVM5_SDA gl CRITICAL
1 NC
o omoMS_ | NT_L . 4l nr reservE 3 o0
5|cs i
1 31 a
ENG DI GSMVB ®
?LE}A/ ENG DI GSMB
,402
Stuff R5931 AND NoStuff R5932 to use U5930 =
= NoSt uf f R5931 AND Stuff R5932 if U5930 is not used
R5921 PULLS UP SM5_PWRDN TO TURN OFF SMS WHEN PI N IS NOT BEI NG DRI VEN BY SMC
=« _=PP3V3_S3_SMS,
1
1 . 41(23%2 4E§5%?6
R5912]K VoD 2 Eg 2 e
%% Y5920 2 03
b5, AP344ATH = =
1 s vourx| 12 SMB_X_AXI S o
12 [y SMB_ONCFF_ L = N RURDN. S SELFTESg ?Ta CRITIGAL | 10 SVMB Y AXI S -
vourz| 8  SMS Z AXI S oD
15 |res
NC _4 |res
11R05K922 NC_3 Inc ncl 11 NC
9 6| | 13 NC
4 NC NC NC|
ey neo e N 16 NG 105923 105924 |1C5925
2402 G\D ——QuQIUF -0 0IUF  —— 0 D1UF
~ 2 g"" Ziggm 2 gm

M X5R

%g 3

s

+Z (up)

Desired orientati on when
pl aced on board top-side:

. O
+X

Front of system

v

Circle indicates pin 1 | ocation when pl aced

In correct

Desired orientati on when
pl aced on board top-side:

T

O

+Z (up)

Front of system

v

+X

Circle indicates pin 1 | ocation when pl aced

in correct

orientation

orientation

Sudden Mot

i on Sensor

( SVB)
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15 =PP3V3_S5_ROM

NO STUFF
R6190'| R6100'| |'R6101 (p100: | CRITI CAL
1%52 3. 325 84,3K 011% ——
HRES RS S e iy U100
RE150 ‘7| % 2 o 32081 T R6152
SsoP
> SPL_CLK MIX_ 1, 9, 2 whs SPI_CLK ol sk 75 00l5sogs SPI_MOSI 102 2 SPL_MOSL_MIX (rm o
PLACEMENT_NOTE=PLACE CLOSE TO U6100 ﬁ%’\g WZSL?)é(\)/?l?\r/Bl -12G R6105 %/{:;Téj‘év PLACEMENT_NOTE=PLACE CLOSE TO U6100
«mmSPLMBCGSL 402 oo sosalz  bSPl_MSOR 1,09, 2 92 Spl_M SO MUX w
SPL_ WP L Slwpes acc g A o33
SPI_HOLD L 7 1716w PLACEMENT_NOTE=PLACE CLOSE TO U6100
Hoor 1R6191 s -
@D 10K
v 16
2%’2”\91

MCP79 SPI Frequency Sel ect

I

Fr equency SPI _MOSI SPI _CLK :
31 Miz 0 0 :

42 MHz 0 1 |

25 MHz 1 0 :

1 MHz 1 1 :

I

25MHz is selected with R5190 and R5191
Any of the 4 frequencies can be sel ected
with R6190, R6191, R5190 and R5191

SPI ROM
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AUDI O CODEC

APPLE P/ N 353S1527
N_LINE W DTH=Q.
X203 R6208 Nk W BFHES: 38V
« 4V6_REG SENSE 152 1 2 PP4V6_AUDI O ANALOG o 55 s
5%
16
L6201 N_LINE W DTH=Q. 2 N [INE_W DTFEQ. 2 Mzb%w
FERR- 220- OHM M NN W DTH - 58M M N-NECK-W DTH=0. 280
w0550 SPP3V3_SO_AUDI O 1 (VY Y\ 2 ACE=3. 3 CODEC DVDD WVDD_ADC_DAC :
o C6200 LCG O C62 o204 C6206 C6207
1 1 1 2041 1 1
RGZZ%% a7e L Q01U 0, 001UF C?oo%;: + L g 001UF -1 ¢, 001UF
5% S 5 S8v S S8 8%~ 5 38 5 S9¥
Hibw BR B B 2 B B
02 402 CcASE!
ol o GND_AUDI O CODEC 44 55 56 57 50
. o N| ™
HDA_BI TCLK = =
o = [ HDA_SYNC ‘ H g § R6203
i ‘ 6 |BCLK § SPDI FO__48 AUD_SPDI F_O 1 2 AUD_SPDI E_OUT gz s
R622204 ‘ 10 |sYyNe SPDI FI / EAPD/M DI - 1/ DM G- R|_47 1%
o0 2 ¢omp-HDA_SDI NO 2 5 |SDATA_oUT CRI Tl CAL ‘ NE;}LF AUD SPDIF_IN s
e CODEC SDATA I N 8 |SDATA IN uU6200 SENSE_A| 13 AUD SENSE A 7y
NE-LF R6250 ALC88L5‘£F\;BS— GR SENSE_B|_34 AUD SENSE B am
o« AUD_GPI O 0 1,33 2 AUD GPIO O_R 2 looomcak BB PCRT- A L|_39 AUD Bl _PORT_A L (e
fRay AUD GPIO 1 M:%"" 3 |GPIOL/DM G L PORT- A-R__41 AUD Bl _PORT A R amy s
i
NC AUD Bl _PORT C L NQ TEST23 |PORT- G- L PORT- F- 116 283 g: E$$ E Ili oo
AUD_BI _PORT_C R 24 |porT- o R PORT- F- R 17 aW *
57 I PORT- F- VREFO__30 AUD_VREF_PCRT_F [oony 5
. AUD Bl _PORT D L 35 |PORT-D-L PORT- A- VREFQY DCVOL|__33 AUD VREF PORT_A oo s
s (T} AUD Bl _PORT D R 36 _|PORT-D-R PORT-E-L| 14 AUD Bl _PORT_E L W] =
PORT- E- 15 AUD Bl _PORT E R T 5
NC BAL_IN L NO TEST18 |CD-L PORT- E- VREFO__31 NO TEST NC _AUD_VREF_PORT_E
NC BAL_IN COM No TEST19 |CD- GND PORT- B- VREFO_28 AUD VREF_PORT_B g o
NC BAL_IN R NO TEST20 |CD-R PORT-B-L| 21 AUD Bl _PORT B L oD 5
PORT- B- 22 AUD Bl _PORT B R oor 57
PORT- C- VREFQ_29 NO TEST. NC _AUD_VREF_PORT_C
BEEP 12 [geep PORT- B- VREF2| 32 NQ TEST NC _AUD_VREF_PORT_B2
PORT- G- L|_43 NO TEST NC AUD Bl _PORT_G L
%0 21 prry HDA_RST_L 11 RESET* PORT- G R_44 NQ TEST NC _AUD BI _PORT_G R
PORT- H-L|_45 NOQ TEST NC AUD Bl _PORT_H L
PORT- H R_46 NOQ TEST NC AUD Bl _PORT_H R
'R6205 |1cB220 N
100K Lo 1UF VREF| 27 AUD_CODEC VREF 1
AT - 1 0 7 JoReF|_40_AUD_CODEC JDREF R6207
5LF 2 g8 ¢ ¢y 37 _NC_VRP 100K
2 282 /B. 23 NG 3 oW
< r~‘ ﬁ g 240-2
- XW6201
Sm
1
50 57 56 55 s« GND_AUDI O CODEC

38 W

V(lTAGE:UV

AUDI O 4. 6V REGULATOR

APPLE P/ N 35351897

54 55 59

54 55 56 57 59

C6211
0. 015UF
4V6_REG BP 2 } } P
CRI TI CAL 19%
XIR
402
L62 O U6201
FERR-220- 0HM  (LRCRERR-W BFFES: 38 WA MAXB902A
o PP5V_S3_AUDI O 1 m 2 AUD 4V6 REG I N 3 |EN SELA|_4
0402 SELB|_S5
1 |in PP4V6_AUDI O_ANALOG
ouT_8
R612|<20 auts| 6 4V6_REG SENSE ..
00 o5 50 s ZPP3V3_SO_AUDI O 1 2 AUD_REG SHDN L 7 lep
g a0 TR
e 'R6221 R AL 2] o CRITI CAL
1621 R 06208/, |1C8209 o208 L 6212
f— }U % 10UF —— —— /OOlUF L 100 1 /'lUF
T i Yo T T B
402 2402 TANT5POEY SoeM " b
XW5200
10542 GND_AUDI O_CODEC
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GAI' N =

Pseudo-Di ff Line-|I
-5.4DB AV
8 HZ

FC = 1.

rerrO30805 M N-KEMEVY BFHES: 38MM

)

AUD_CODEC | NR

AUD_VREF_PORT_A

« =1 PPAV6_AUDI O ANALOG 1YY Y L2 PP4V6_AUDI O LI NE_I N
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o 040 ) LN s Maatol NN 2lin Jlla s SPKRAMP L N OUT = os sr SPKRAMP_L_P_OUT /) 1 SPKRCON OUT _ romy 7 56 0
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R = C69151 R6917 R6911
0. 1TUE - 270K 470K
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ONEW RE_DCI N DI V 1 LNVBO7 Q6915 27QK 330K
‘ Rb> | <Vt h> VISN_SOT23- 5t SMNSFERE | ko YL 18
ADAPTER SENSE < >1 ONEW RE_OVERVOLT 4 4025 402,
R6914 ONEW RE_ESD 3|, v " ONEW RE_PWR_EN L
109k Pl R6916" |[6™ s[a 106917
M:lg'\év 27QK 01UF
b5, %12\% g@gp @915
21552 2 So5M SSMBNL5FEAPE
sorse3 R6910
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. _pPDOIN S5 CHOR I nrush Limter Reverse-Current Protection
| MR
2
D7005 |'RR7060 C70860 * R7065"
155418 < 4/0K C1UE 1
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LSI GNAL_MODEL=EMPTY 9 gggjg Al 15 B [T 46 ot CS;S;?L %Eﬁo?;\ 2 % g/,p
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16V
F i N k 15250542 W < HATLE2ZH HATHA2H
(=] | ©| I
SN o2 | povgar G3H GHGR R 4 Qross Q7056 'l ppyBAT G3H_cowN
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1 M 2 Max Current = 8.5A L C7032 0%5"2 ! < 1 CT}%FS Q;E@LF
1052 (L7030 linmit) = ié% Zi 5 1Ptew
f = 400 kHz oSk 2 T“
R71%51 . BATT_PCS GATE
1 2 o5 4s CHGR CSO R P ~R7057
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. 1ub 10K Yok CERM = %7 : | MVP6_VSUML 2 | M\WP6_VOL 202
68 18% 5% 4 . K0328DPB
2 hew 288 2 e | LFPAK- HF —
R7119 R 2402 = 'R7104
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M9 differences fromlast sync on 11/01/07 to M88 MB:
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PNk
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74 73 8 =PP1V8 GPU FB VDD CRITICAL 74 73 3 =PP1V8 GPU FB VDD CRITICAL Power aliases required by this page:
. . . A2 |vDDo VSSso|_A3 . . A2 |vDDo VSSo|_A3 - =PP1V8_S0_FB_VDD
ALL Us500 ALO ALl u8550 AL0 = S0_FB_
VDDL BoA Vssi VDDL B vssi - =PP1V8_SO_FB_VREF_B
C8500 * 1 C8503 1 C8504 F1lvbD2 (2 OF 2) Vssz2[ GL C8550 * 1 C8551 1 C8552 1 C8553 1 C8554 F1|lvbD2 (2 OF 2) Vss2| GL Signal aliases required by this page:
10UF . 1uF 1uF 10UF . 1uF L0, 1uF ——0.1uF —0.1uF :
05’% ?D%u ?D%U F12 \vDD3 I - vss3| Gl2 02UD% 0. 1u ?D%u ?D%u — ?D%u F12 |vpD3 I - Vvss3| _Gl2 ( )
s, 2 16 2 187 2 187 Moo % g vssal L1 s o 2 1Y 2 167 2 1Y 2 187 Moo & g vssa| L1 NNE,
603 402 402 M2 |vDDs \ vsss| L12 603 402 402 402 402 M2 |vDDs \ vsss| L12 BOM options provided by this page:
e V2 \vpoe g 8 vsse| V3 e V2 \vpbe g 8 vsse| V3 VRAMA
V11 \vpD7 o < vss7| V10 1 V11 \vpD7 o < vss7| V10
= [SEIN] = [SIPN
KLvopro 7 Q9 vssaol I1 KLvopro 7 9 vssaol I1
. K12 lvppar  § o vssall J12 KI2 lvopar  § o vssall 912
) )
AL [VDDQO $ 3 vssoo| BL AL |vDDQD 3 vssqo| Bl
1 C8510 1 C8515 AL2 N X o B4 1 C8560 1 C8565 AL2 X o B4
L 0. 1uF 0. 1uF VDDQL - @ VSSQL ——o0.10F —o0 1uF VDDQL - VssQL
Cl |vDbQe vssqe| B9 T T Cl |vDbQe vssqe| B9
4 |vpbs vssqa| B2 2 R 2 xR 4 |vpbs vssqa| B12
. i 9 |vDDQ4 vssQ4| DL . . 18500. J1 18500. J12 9 |vDDQ4 vssQ4| DL
Connect to designated pin, c12 v vssgs|_D4 Connect to designated pin, then GND c12 v vsscs|_D4
E1 D9 E1 D9
7473 0 8 =PPLV8 GPU FB VDDQ = VDDQS VSSQB) 4 730 s =PP1V8_GPU FB VDDO £ VDDQS VSSQ6
1 E4 [VDDQ7 vssqr| D12 1 E4_[VDDQ7 vssqr| D12
’ E9 |vDDQB vssge| 2 ’ ’ E9 |vDDQB vssge| &
E12 |\ v Gl1 E12 |vi Y Gl1
8520 * 18521 | C8522 1 C8525 | C8526 o voDes S5 -= 8570 * 18571 |*(C8572 |*C8573 | (8574 | C8575 | C8576 o vones SS-=
10UF 0. 1uF ——0 1uF - - 0.1uF ——0.1uF VDDQLO VSSQLO 10UF 0.1uUF ——0 1uF ——0 1uF —— 0. 1uF 0. 1uF  —— 0. 1uF VDDQLO VSSQLo
o, , 1oV , 1oV , 1oV 2 39 IvDDQLL vssQiif L1l v, , 1oV , 1oV v , 1oV , 1oV , 1oV 39 IvDDQLL vssQiif L1l
o5 i3y i3y i3y NL \vDDQL2 vssQiz PL o5 i3y i3y i3y i3y i3y 205 NL \vDDQL2 vssQu2| PL
N4 |vDDQ13 vssQL3| P4 | N4 |vDDQL3 VsSsQL3| P4
— o N9 IvDDQL4 vssQL4| P9 — o N9 IvDDQL4 vssQLal P9 ¢
149 =PP1VB_GPU FB_VREF_B — N12 |vDDQL5 VvssQls| P12 74 o =PP1V8_GPU FB_VREF_B = N12 |vDDQL5 vssQis| P12
RL |vDDQL6 vssqQie| T1 RL |vDDQL6 vssqQiel T1
R8530" R4 vopQL7 vssQu7| T4 R8580" R4 vopQL? vssQi7| T4
549 RO |vDDQ18 vssQLg|_T9 549 R8583" RO |vDDQ18 vssQLg| T9
118w R12 |vDDQL9 vssQiol_T12 118w 549 R12 |vDDQL9 vssQio| T12
UF OF 19
402 V1 |vDDQeOo 402 1/ 16W V1 |vDDQeOo
V12 |vDDQel o5 V12 |vDDQel =
HL |VREFO FB Bl VREF HL |VREFO
FB B2 VREF H12 |VREF1 FB B3 VREF . H12 |VREF1
R8531" R8532* R8535" 8532 R8581'|  R8582° 8581 R8584* R8585'| |' 8582
1.33K 931 931 9. 01uF 1.33K 931 9, 01uF 1.33K 931 9, 01uF
19 19 19 10% 19 19 10% 19 19 10%
1/ 16W 1/ 16W 1/ 16W 2 GErm 1/ 16W 1/ 16W CERM 1/ 16W 1/ 16W 2 CErm
M- LE M- L M- LE e M- LE M- LE 5 M- LE M- L b
02, 202 , 202 , 202, 202, 202, 202,
= FB B2 VREF UNTERM L = = = ~ FB B3 VREF UNTERM L
FB BO VREF UNTERM L FB Bl VREF UNTERM L
FB B CLKO TERM FB B CLK1 TERM
VRAMA VRAMA [VoLTAGE=0. OV 8500 | B bjs VRAMA VRAMA VOLTAGE0. 9V @550 | B @B550
R8540" R8542" R8544" c8546 SSMBNL5FEAPE SSMBNL5FEAPE R8590" R8592" R8594" R8596" C8596 ! SSMBNL5FEAPE SSMBNL5FEAPE
1K 121 121 0.01UF sorees o 1K 121 121 243 0.01UF —— sorees sorses
5% 1% 1% 19% T 7 73 72 [Ty FB_VREF_UNTERM 5% 1% 1% 1% 19% T 74 72 12 Ty FB_VREF_UNTERM
1/ 16W 1/ 16W 1/ 16W cERM 2 7 1/ 16W 1/ 16W 1/ 16W 1/ 16W cERM 2 7
M LE M LE M LE e M LE M LE M LE M LE e
402 , 402 , v 402 2|G SH " 402 , 402 , v 402 , v 402 , 2|G sk 5|G
'R8543 'R8547 = 'R8593 'R8595 'R8597 =
121 oam T = = 121 121 243 oM T =
19 19 19 To6
1/ 16w CRI Tl CAL 1/ 16w 1/ 16w 1/ 16w CRI TI CAL
i M- UF M- M- UF
, 402 , 402 , 402 , 402
94 74 72 [TR FB B MA<O> K9 |a0 U8500 pwo| _E3 FB B L<1> 94 74 72 [TR> FB B MA<O> > K9 |a0 U8550 pwo| _E3 FB B L<6> 72 04
o 74 72 [Ty_EB_B MA<1> HL1 a1 BGA pvi| _E10 FB B L<0> o4 74 72 [Ty_EB B MA<1> > Hllm BGA pvi|_E10 FB B L<5> 72 08
o1 72 [Ty FB B LMA<2> K10 a2 (1. OF 2)  pwp| N10 FB B L<2> o1 72 [Ty_FB_B UMA<2> o KIO |pp (1. OF 2) pyp| N1O FB B L<4> 72 94
o 72 [y FB B LMA<3> Ve é o pvB|_NB FB B L<3> o 72 [y FB_ B UMA<3> > W a3 é o pve| N8 FB B L<7> 208
K4 UMA: K4
o4 72 [Ty-FB B LMA<4> o ] g* po| B2 FB B 12> ot 72 ry-FB B <4> - o A4 ) g r bl B2 FB B 49> 12 0a
o4 72 [Ty_FB_B_LMA<5> rg oot B3 FE B DOE> o4 72 [Ty_FB_B_UVA<5> - A5 'g b1 B3 FB B DO<50> e
04 74 72 FB B MA<6> K3 2 s FBBDOE> pmy 04 74 72 FB B MA<6> e K3 |A
(s s D@ 2 o o FB B DO<11> o> 72 > —-»> 6 S pe| 2 FB_B 48> 72 04
ot 74 72 [Try-FB B MAST> L4 o J 3 FB B DQ<10> o4 74 72 [Ty-FB B MAST> A RN c3 FB B DQ<51>
04 74 72 FB B MA<8> K2 ® o bQs ot 74 72 FB B MA<8> L K o o bQs 72 9
L2 = ps| E2 FB B 13> > - 3 pos| E2 FB B 53> 72 94
94 74 72 FB B MA<9> %3 N 5 04 74 72 FB B MA<9> - V3 N 5
> © pgs|_F3 FB B 15> > —-»> © Dos|_F3 FB B 55> 72 9
04 74 72 FB B MA<10> K11 £3 04 74 72 FB B MA<10> o K11 £3
0> M DQs|_F2 FB B 14> > —»> N Dg| F2 o o FB B DO<54> CEr> 72 9
01 74 72 [Ty FB B MA<11> L9 q X o] G i o o4 74 72 [TEy_FB B MA<11> > L9 q X g B B .
® - ™ L H—’A B 72 94
o 74 72 [ry-FB B OKE ko Dpgel_Bl1 FB B 6> o 7 72 ry-FB B GE - e [ D®BLBLL o  FBB DO<41> T 72 94
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DQ| B1O FB B 5> > D| BlO o o FB B DQ42> CEr> 72 %
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o4 74 72 [Ty_FB B CSO_L F4_|cso pQi2| E1l FB B 0> 94 74 72 [ry-FB B CSO L > F4cso* D2l Ell o o FB B DO<44> (B 72 94
01 74 72 [Ty FB_B_VE L Hlves B oa13|_F1o FB B DO<2> o4 74 72 [Ty FBLB VE L T VN b3 FI0 o o FB B DOWS> gy oo
os 74 72 [Twy_FB B CAS L F9-lcAst T DQLal F11 FB B 1> o4 72 72 [Ty_FB B CAS L > F9 lcast T DQua| F11 o o FB B DQ<43> B> 72 9
o4 7a 72 [Twy_FB B RAS L HlURAS*% L DpqQus| GLO FB B 7> o4 74 72 [Ty FB B RAS L -> HlORAS*% L pus| GO o o FB B DO<46> B 72 94
M7Q r  DQlel M1 FB B 21> FB B1 zQ MZQ [ D6l M1 o o FBB DQ<34> GBS 72 o
A9 |vF pQL7| L10 FB B 16> FB Bl MF > A9 |vF DQu7| L10 o o FB B DQ<35> CEr> 72 54
V4 |sEN DQig| N11 FB B 19> FB Bl SEN > V4 |SEN pQig| N11 «—p» BB DQ<33> CBD 72 94
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DQRo| R11 FB B 20> DRo| Ri1 FB B 37> 72 9
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Power aliases required by this page:
- =PP3V3_GPU_VDD33

- =PP3V3_GPI_M O

- =PP1V2_GPU_PLLVDD

- =PP1V2_GPU_H_PLLVDD

- =PP1V2_GPU_VI D_PLLVDD

Signal aliases required by this page:
( NONE)

BOM options provided by this page:
( NONE)

76 75 8 6 =PP3V3 GPU VDD33

Typically <??mA

76755 =PP3V3 GPUMO

R8620"

49.9

1%
1/ 16W
M- LF

402 ,

R8622°

49.9

1%
1/ 16W

s _=PP1V1 GPU PLLVDD

s _=PP1V1 GPU H PLLVDD

s _=PP1V1_GPU VI D_PLLVDD

C8643 *
4. 7UF —

PP3V3_GPU_\VDDB3 MT
77586 = U8000
NBOP- GS
BGA
. 99 |\ppgza SMEL O FO g KL L eueoo @
J10 | vppe3_2 ol 2 o o cuceigl B> 7
108690 |1C8692 |1C8694 18698 ji; VDD33_3 e e t; «» CGPUGIO?2 G 7
0. 022UF —— 0. 022UF —— 0. 1UF ——0.470F - VDD33_4 GPICBL "~ o o CGPUGEIOS ===~ prye
S 18V T, 18V T, % . B 913 | voos3_s cploa| 2 o o cucerioa B> 76
oo R oo ok S5 ;s M o o @ucrios G
[e Ko MLLIIPE GPU GPIO 6 G 7
’ o B o o GPUGPIO 7 T 7
NCZE | RFUO Pl o o cucos G 7
1C8691 1C8693 26 Ploo| V7 4 5 CPUGPIO9 B 7
Quua22UF —— 9 022UF — NCE RFUL oo K o o GuGoio o e
—F CERMXSR |2 Cof xR AKL4 | Rro_GND call o o euemion G
402 Ko &Pl oLz H7 GPU_GPIO 12 e
RFUL_GND H—'—@J 2
1 C8602 ol 3 o o PU®PIOIZ g
0. 47UF [ o I8 o o GPU GPI O 14 G 76
BeY - = erios| Ll o o  GPUGPIQ S B> 7
—F e 76 GPU ROM CS L S | Rov s cPioe] L2 4 o  cPuGIOi6 & 7
76 GPU_ROM SCLK D4 7| rom scLK o7 4 GPU GPIO 17 1o
L 76 GPU ROM SI 26| Ram sl o M o GPUGPIO18 T
= 76 GPU_ROM SO & | rav SO ari oo L7 GPU GPIO 19 1o
ol 5 o o GPU GPI O 20 CB> 7
Pl 1| K6 GPU GPIO 21 6
aProe2| L6 o o GPUGPIO22 G 7
Ple3 M o o PUGIO23 00000 gy
GPU_STRAP_REF_3V3_PD N9 | STRAP_REF_3V3 HDA SDI |7 GPU_HDA_SDI oo 7
GPU_STRAP_REF_M OB PD M| STRAP_REF_M ® HDA_sDo| B7 GPU HDA SDO oo 7
PD) A7 -
=PP3V3 GPU M O HDA_SYNC| - GPU HDA SYNC oo 7
- P9 HDA BCLK| BT GPU HDA BCLK o 7
. M OA_VDDQ 1 D6 —>
RO HDA_RST* GPU HDA RST L 6
b RO [Moa vDoQ 2 L S — L0613
Z: M OA_VDDQ 3 SPDIF| A5 o GPU SPDI F am
M OA_VDDQ 4
BUFRST* |5 A4 > TP_GPU BUFRST L ohy
‘ 2: M OB_VDDQ 1
M OB_VDDQ 2
RE616" 'R8618 L Y | m oB_VDDQ 3 ITAG TCK | APL4 o GPU JTAG TCK am s
GPU M OA PD VDDQ s 10K oK = Y9 |moB vDDQ 4 ITAG TDI | ANL4 o GPU JTAG TDI am s
GPU M 0B PD VDDO 7 s et GPU TESTMODE PD AP35 | 1esTvone JTAG TDO| ANL6 . GPU JTAG TDO o ¢
GPU M OA PU G\D . o 21 ITAG TV | ARL4 GPU JTAG TVB e
GPU M 0B PU GAD s GPU M OA VREF NS I oa VREF JTAG TRST+ |5 AP16 GPU JTAG TRST L o ¢
o GPU M OB VREF AFl | M OB_VREF N
T T T ra—
M OA_CLKOUT 7
R8617* L C8617 'R8619 s s W‘_% M OA_CAL_PDVDDQ " " i [ T4 GPU M OA CLKQUT N ”
f?g% — %%fw AL e MACLPULGD M OA_CTL3 ,'f; e« CPUMOACTLS o> 75
whe | i : sCGPUMGBPDVIDD o o M7 Mo cAL_PD VODQ el G VT S~
DO | = o CPUMOADK0> 5+
‘ GUMOBPUGND o , M5 IMOBCALPUGD MoaDl | P e eumonpas D
MoaD2 | PL o o GPUMOA D<2> a7
< MoaDs | P2 o o GPU M OA D<3> a7
MoaDs | P8 o o GPUMOA D4 B> 75
AF9 | sp_PLLVDD MOADs | T2 o 5 GPUMOADS> e
AE9 | by VDD M OA_D6 E «—> GPU M OA D<6> Gy
65MA MOAD? | 1> o o CGPUMOADST> =~ pry7e
T e oo ’ A | i D_PLLVDD MoaDe | W o p GPUMOADS>  pye
M?:‘EQ:TWZ‘?T*D s C8630 ¢ Jiweal M OA_D9 i -—> GPU M QA D<9> B> 76
4. 7TUF —— 0. 1uF MOADIO | -2 o o GPUMOADI0> = g+
AN v Moa D11 | B GPU M OA D<11> e
e —F iy Moa D12 | R6 GPU M OA D<12> 7
Moa D13 | 16 GPU M OA D<13> e
1 MoaDs | N o o GPU M OA D<14> G 7
i 7 GPU XTALIN BL | yraL I N M OA HSYNC | N8 GPU M QA HSYNC 7
PP1V1 GPU H PLLVDD F i 25m . g GPU XTALOUT B2 | wraL_our MOAVSYNG | L3 o o  GPUMOA VSYNC G
M N-REGK-W BTHE. 2 MOB CLKIN | AEl o GPU M OB CLKIN am
vorTAGE v C8635 * 1 C3636 MoB CkauT | V4 o GPUMOB OLKOUT P G 7
RO P — Ot uF 76 ooT}CPU_ XTALOUTBUEE DL | XTAL_OUTBUFF M OB_CLKOUT* x GPU M OB CLKQUT N 1o
o3 o > <D
il T by o mmy GPUXTALSSIN D2 |xTA ssIN Mo eTs 5 T aime e "
DE | ° o o CPUMOGBDE 5
MoBDO | Y1 o o CGPUMOBDK0>  mrye
i MOBDL | Y2 o o GPUMOBDUI>  mywe
- MoBD2 | B o o CGUMEBDD>  Gyw
PP1V1 GPU VI D PLLVDD F A S0mA Mo D3 | AB3 GPU M OB D<3> .
M NREGKW DTHEO. 5 MoB D4 | AB2 > U MOB Deds <O .
e 8640 * 1 C8641 MosDs | ABL o | GPUMGCB D<5> EE e
RO P — OstuF Mo D6 | A GPU M OB D<6> o
e e T i e T = TRYT X D =
603 202 M oB_D8 | AR «—> GPU M OB D<8> a7
MoB Do | AS GPU M OB D<9> 76
i mMoB DO | ABS o o @ GPU M OB D<10> B> 7
- mMosDll | AR2 o o GPUMOBDAl> = pye
Mos D2 | W o o GUMOBDUI2> e
Mos D13 | V6 o o @UMOBDA3> 0 mye
MoB D4 | YO o o GPUMOBD<I4> e
mos p15 | V6 GPU_STRAP<0> o
Mos D6 | W o o GPUSTRAP<l>  myve
mMos D17 | V7 GPU_STRAP<2> 1o
MoBHSYNG | W o o GPUMOBHSYNC gy
MOBVSYNC | V& o o CGPUMOBVSYNC gy
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Iigﬁ B4 t GPU THERVD N e
- oD
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Renaned signal s

Unused signal s

Native Func GDI @ Nat i
| | ive Func |
| GPl Cs 76 75 GPU XTALQUT GPU_XTALOUT NC GPU_SPDI F
I GP i ! I MAKE_BASE=TRUE — 75 76 GPU SPDI F 75
GPU GPIO O — NC GPU GPIO 0 s _GPU GPI O 15 HPDE o NC GPU GPI O 15  BASE= NAKE_BASE=TRUE NO_TEST=TRUE —
] ] —  WAKE BASE=TRUE T T — - 94 76 GPU_CLK27M —  GPU XTALIN NC CPU HDA SDI
HPDC VAKE_BASE=TRUE AKE BASE-TRUE = 7 GPU HDA SDI 2
GPU GPIO 1 . DP _EG HPD . .+ _CGPU GPIO 16 , DVI_MXDEO EG DP CA DET - BASE= VAKE_BASE=TRUE NO_TEST=TRUE
Lono BL T NAKE_BASE=TRUE < 7 o3 GPU CLK27M SS GPU XTALSSI N 75 76 NC_CPU_HDA SDO GPU_HDA SDO
GPU GPIO 2 . _BL_PuW . — TP _LVDS EG BKL PWM s _GPU GPIO 17 1 HDM _DETECTO ' NC GPU GPI O 17 MAKE_BASE-TRUE MAKE_BASE=TRUE NO_TEST=TRUE =
—  WAKE_BASE-TRUE = ) o5 45 GPU_TDI CDE P __ GPU THERMD P NC CPU HDA SVI
| LCDO_VDD | | | VAKE_BASE=TRUE NAKE_BASE=TRUE = 75 NC GPU HDA SYNC s
GPU GPIO 3 - — EG LCD PWR EN 76 83 s _GPU GPI O 18 DVI _MODE1 NC GPU GPI O 18 - MAKE_BASE=TRUE NO_TEST=TRUE
| | — MAKE_BASE=TRUE T — _ 95 45 GPU TDI ODE N —  GPU THERMD N NC CPU HDA BCLK
LCDO_BL_EN VAKE_BASE=TRUE NAKE_BASE=TRUE 75 CL GPU HDA BCLK s
GPU GPIO 4 . - i EG BKLT EN 26 83 s _GPU GPIO 19 , HDM _DETECT1 , NC GPU GPI O 19 ~ MAKE_BASE=TRUE NO_TEST=TRUE
GPU GPIO 5 , vi Do N?;’E(;S:Z:TgTATE o | HPDD | NAKE_BASESTROE e RST L GPU HDA RST L 7
i — <0> | = NO_TEST=TRUE
= WAKE_BASE-TRUE 7 GPUGPIO 20 = NC GPU _GPI O 20 s LVDS EG DDC CLK GPU | 2CA SCL NC FBA MA<13>
| VI DL | | | MAKE_BASE=TRUE MAKE_BASE=TRUE — 77 FB A MA<13> 72
GPU GPIO 6 _ TP GPU GSTATE<1> . GPUGPIO 21 HPDF G PU O O 21 - BASES VAKE_BASE=TRUE NG TEST=TRUE
; ; = WAKE BASE-TRUE ' = 2 s LVDS EG DDC DATA — GPU I2CA SDA E NC FBB MA<13>
VI D2/ MEM VI D MAKE_BASE=TRUE MAKE_BASE=TRUE = 7 FB B MA<13> 7
GPU GPIO 7 . - . — GPI O7_FBVDD ALTVO 6 82 s GPU GPIO 22 . SWAPRDY_A : NC GPU GPI O 22 ~ MAKE_BASE=TRUE NO_TEST=TRUE
VAKE_BASE=TRUE A EaEE T 80 76 DP;A'EGEES_CT&K GPU | 2CB SCL 7 NC FBA CMVD28 TP_FBA CMD28
! ! 75 _GPU GPIO 23 L ! NC GPU GPI O 23 DP_EG DDC DATA o Fhe CVDBE No-TESTIRE "
_ _ _ w0 76 —  GPU I12CB SDA NC FBC 8 VD2
GPU GPI O 8 ! THERM | SMC GEX OVERTEMP R L . ! | MAKE_BASE=TRUE NO_TEST=TRUE NAKE_ BASE=TRUE 77 e e TP FBC 8 v
| | = WAKE_BASE-TRUE ' | NC FBA CMD29 oo
GPU GPIO 9 FAN_PVW SMC GEX THROTTLE R L o ‘ ‘ Unused | 2C Buses NAE_ BASE-TRE O TESTTRE TP_FBA 9 72
VAKE_BASE-TRUE NC FBC CMD29 Vo
GPU GPIO 10 | VEMLVRER ! — FB VREF_UNTERM 72 73 74 76 ' ! MAKE_BASE=TRUE NG_TEST=TRUE TP_FBC 9 2
— RKE BASE-TRUE NC GPU | 2CC SCL GPU | 2CC SCL NC FBA CMDB0
| SLI_SYNC | | | ARE BASE - = i TP_FBA CMD30
GPU GPIO 11 = — GPU_VCORE VI DO B, - BASE-TRUE NG TEST=TRE NAKE_BASE=TRUE NO_TESTTRUE 72
i i ——  WAKE_BASE=TRUE oD 7 ' ' NC GPU | 2CC SDA — GPU |2CC SDA NC FBC CMVD3 oD
AC_DET MAKE_BASE=TI = = ” 0 TP FBC o
GPU GPIO 12 = GPU_VCORE VI DL 8 | | _BASESTRUE NO_TEST=TRUE NAKE_BASE=TRUE NG_TEST=TRUE 72
PR CTLO NVAKE_BASE=TRUE jles1ng NC GPU | 2CD SCL GPU | 2CD SCL i NC GPU ROM CS L GPU ROM CS L
GPU GPIO 13 ! - ! — GPU VCORE VI D2 . ! ! MAKE_BASESTRUE NO_TEST=TRUE MAKE_BASE=TRUE NG TEST=TRUE i
T WAKE_BASE=TRUE j(e8ing NC GPU | 2CD SDA GPU | 2CD SDA NC FB A CS1 L
| PWR_CTL1 | ! | MAKE_BASE= — 77 FB A CS1 L
GPU GPI O 14 - — TP_GPU VCORE VI D3 _BASE-TRLE NO_TEST=TRUE MAKE_BASE=TRUE NG TEST=TRUE 72
Al T — MAKE_BASE=TRUE NC GPU | 2CE SCL — GPU I 2CE SCL NC FB B .
2 ” Csl L FB B CS1 L
Conf i g Str aps MAKE_BASESTRUE NO_TEST=TRUE — MAKE_BASE=TRUE NG TEST=TRUE i
ey 20 oo e L2ce son .
Physi - BASE= NG TEST=TRUE
ysi cal ! ) . . . . . NC GPU | 2CH_SCL GPU_ | 2CH SDA 7
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 ’\E“KEJ“SE”M NO_TEST=TRUE
_ GPU_| 2CH_SDA — eul2
6755 _=PP3V3_GPU M O ROM_SO XCLK_277 TVMODE[ 2] TVMODE[ 1] TVMODE] 0] MAKE_BASE=TRUE NO_TEST=TRUE CH sCL ” méavgg EGB OKP — LVDSEGB OKP .
TP_LWVI E
Py NO STURF ROM_SCLK PCl _DEVI O 4] SUB_VENDOR SLOT_CLK_CFG PEX_PLLEN_TERMLOO 12CS ties into SMBus connection page TP LVDS EG B CLK N LVDS EG B CLK_N .
s ) — - (12CS requires pul lups even if not used NC LVDS EG A DATA P<3> VDS
F€827%?< Rg79099 R8711* ROM_SI RAMCF(J 3] RAMCF( 2] RAMCFQ 1] RAMCFG 0] ) N LS o S L EG A DATA P<3> .
- - 99K 4. 99K NC LVDS EG A DATA N<3> B VDS
115 b I STRAP 2 PCl _DEVI O] 3] PCl _DEVI D] 2] PCl _DEVI D] 1] PCl _DEVI D] 0] VAKE BASESTRUE e L EG A DATA N<3> .
VE-LE NE-LE NE-LE
5, 5, 5, STRAP 1 3G O PADCFG 3] 3G O PADCFG 2] 3G O PADCFE 1] 3G O PADCFG 0] e B DATA PSS e LVDS EG B DATA P<3> 7
NC LVDS EG B DATA N<3> — L
s Em@URMS. STRAP 0 USER( 3] USER( 2] USER[ 1] USER[ 0] IE ST o TesTETE VDS EG B DATA N<3> "
75 Ty GPU_ROM SO
75 [Ty CPU_ ROM SCLK
MT NO STUEE gt ngosl%sék& t[3:0] PU PD Rval gt ;-ap S1/S2 Bit[3:0] PU PD Rval G96 M OA_DE and M OA_D<9..0> are used as Debug Port.
1 1 1 000 PU 5k
R8708'| RB710'| RE712 1 0001 PD 10k 5 1001 PU 10k N e st TP oS M ALK P ™
o s 2 0010 PD 15k A 1010 PU 15k NC GPU M OA CLKQUT N — GPUMOA CLKOUT N N
wp 3 0011 PD 20k B 1011 PU 20k TR NG TEST=TRUE =
2 4 0100 PD 25k C 1100 PU 25k e Oy CTLa = UM A CTL3 »
5 0101 PD 30k D 1101 PU 30k TP _GPU M QA DE __ GPU M OA DE i
= 6 0110 PD 35k E 1110 PU 35k MAKE_BASE=TRUE =
TP GPU M OA D<9.. .
7 0111 PD 45k F 1111 PU 45k e BASLTRE o= — GPUMOA D<9..0> ”
7675 8 =PP3V3 ,GPU M NSAK(EDEUASQ/]T%E CLKIN — GPUMOA CLKIN 5
- BASE= NO_TEST-TRUE —
NC GPU M QA D<14..10> — GPU M QA D<14..10>
NO STUF NO STUFF MAKE_BASE=TRUE NO_TEST=TRUE — 7
RE7011 i i PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON NC_GPU M OA HSYNC — GPU M OA HSYNC
R8703'| R8705 W BAS TR = ”
45. 3K 10K 10K 11450378 1 RES, MIL FI LM 1/ 16W 45. 3K, 1, 0402, SND, LF R8708 VRAM 512_SAVEUNG NC GPU M OA VSYNC _ —  GPU M OA VSYNC
oy oy ey 11450361 — T roTESTTIRE )
> NE-LF IoF
5 sl wwzz 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, SMD, LF R8708 VRAM 512_QI MONDA G96 HDCP ROM APN i s 34152272, blank device is 335S0574. NC GPU M OB CLKIN __  GPU M OB CLKIN s
11450343 1 MAKE_BASE=TRUE NO_TEST=TRUE -
. U STRAP<0 RES, MIL FI LM 1/ 16W 20, OK, 1, 0402, SVD, LF R8708 VRAM_ 256_SAVEUNG NC GPU M CB cLKour P  PUM OB CLKOUT P .
e e 11450331 1 KE_BASE=TRUE o TESTSTRE
Sy GPU STRAP<1> RES, MTL FI LM 1/ 16W 15. OK, 1, 0402, SMD, LF R8708 VRAM 256_HYNI X NC GPU ,v] OB CLKOUT N __ GPU M OB CLKOUT N i
11450378 1 RES. MIL FILM 1/ 16W 45. 3K. 1, 0402, S, LF R8707 VRAM 1024 SAVBUNG Cr S t al PR SASE TR NOTESTTRE  —
7@y GPU_STRAP<2> i NC GPU M OB CTL3 — GPUMOB CTL3 s
11450361 1 RES, ML FI LM 1/ 16W 30. 1K, 1, 0402, SVD, LF R8707 VRAM 1024 S T NO_TEST=TRIE -
NO STUFF 11024_Q MONDA NC GPU M OB DE __ GPU M OB DE
1 1 1 MAKE_BASE=TRUE NO_TEST=TRUE — 75
R8702'| RB704'| RB706 R8383 NC GPU M CB D<14..0> o testmEe  — GPU M OB D<14..0> s
. . BASE-TRUE = =
T 1 5 - =PP3V3_S0_DDC_LCD o 7 [T cuakemm o 1A 2 GPU CLK27M XTALOUT R NG GPU M OB VSYNC U M OB veYRe
ity NO STUFF 5% NAKE_BASE=TRUE NoTEST=TRE ’5
202
’ 675 0 s =PP3V3_GPU_ VB3 R8782: ot CRITI CAL , N sy 0N oTEsTeTE = M B HSG »
12% Y2237780 L
I Wy g
2
R8751'| R8752'| R8753"
A 7K A 7K A% 76 75 (OO} GPU XTALOUT Unused d ocks
506 506 506
1/ 16W 1/ 16W 1/ 16W
NE-LF NE-LF fr it _ 76 75 _GPU XTALSSI N
w0 16 154 s =PP3V3_GPU_VDD33 U XIALOUTBLEE
R8796'| R8797'
2.2K 2.2K R8780
50 75¢Bry DP_EG DDC DATA 118w 118w
6150 s _=PP3V3_GPU VDD33 "ass et
DP_CA_DET_EG FET s s [Ty DP 16 DOC ALK 2
DPicAiDEriEGiFErl @742 %0 @y DP_1 G DD, DATA 6 SMC GFX OVERTEMP R L R8798 0 2 S 40251\/[: GEX_OVERTENP L oy a2
5 -
RSZO%%( SCD- VESM HE 7 SMC GEX THROTTLE R L R8799 o0 . 2 SMC_GFX_THROTTLE L - L
1% « SSMBK15FV 5% 17 16W MF-LF 402 jieeng =
M:_lb\év o EG LCD PWR EN @ 7 5
4022 = EG BKLT EN
.. EG DP_CA DET o, TZTo  DP CA DET - o e = D6 GPI s & Straps
_ GPI O7_FBVDD ALTVO 76 82
g pan| =g SYNC_MASTER=MUXGFX SYNC_DATE=07/ 09/ 200§
FB VREF UNTERM Ty 72 73 74 76
R8743 NO STUEF NOTI CE OF PROPRI ETARY PROPERTY
1 1 1 i
1 2 DP CA DET EG @ 83 R8791E R8791?< R879]j1< R8791§ EHE IE%T’?&‘”A%LS:NTA‘ B_%QRHEREI N | S THE PROPRI ETARY
BY 115% 5% 5% % RERBERTY o £ e SARETER I NG THE POSSESSCR
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Page Not es

Sum of peak currents: 240mA

Power aliases required by this page:

- =PP1V8_GPU_I FPX s =PP1V8 GPU | FPX

- =PP3V3_GPU_| FPCD_I OVDD

Si gnal
( NONE)

aliases required by this page:

BOM options provided by this page:
( NONE)

GPU | FPEF_RSET 77
GPU | FPCD RSET 77
GPU | FPAB RSET 77

- s =PP1V1 GPU | FPCD | OVDD

?mA peak per
?mA peak for all

L8800
FERR- 220- OHM

SO L

diff pair
pairs

. PP1V8 GPU | FPAB | OVDD F

0402

M N_LI NE_W DTH=0. 4 nm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=T. 8V

oM T

L Pl ace at A®

L8805
FERR- 220- OHM

YY) 80mA peak

Pl ace at AGLO

77 PP1V1 GPU | FPCD | OVDD F

PP1V8 GPU | FPAB PLLVDD F 77 PP1V1 GPU | FPEF | OVDD F

0402

M
cssosi 8806 1| VATRET S

N_LINE_W DTH=0. 3 nm
N_NECK_W DTH=0. 2 nm

77 GPU_| FPAB_RSET A1

77 PP1V8_GPU | FPCD PLLVDD F A9
AK7

77 GPU | FPCD RSET ¢
77 PP1V8 GPU | FPEF PLLVDD F A6

PP1V1 GPU | FPEF | OVDD F 7

PP1V8 GPU | FPEF PLLVDD F 4

Power inputs nust be pulled down if not used

- GPU_| FPEF_RSET —> ALl
L8810 ) ;
FERR- 220- OHM ?mA peak per diff pair
N W N i ?mA peak for all pairs _ PP1VI GPU | FPCD | OVDD F__ 15
M N_LI NE_W BTH=0. 4 m
0402 M N_NEGK W DTH=0. 1 rm
8810 * c8811 * C8813 1| VHMER eGPy I 2¢A SOl Gl
. . -4 . ]
4. 70 0. 1P —— 0. 1UF 76 GPU | 2CA SDA
o3, v, oV,
Cerm cERM cERM
03 202 402
L Pl ace at AJ8 Pl ace at AK8
L GPU | 2CC SCL E3
- 1 2CS nust be pulled up if not used e GPU | 2CC SDA E4
L8815 12CS addr fixed at Ox9E, OX9F i e S c—
FERR- 220- OHM
LYY YL , 160 peak o PP1V8_GPU_| FPCD PLLVDD F 7/
W prEe 3 m
8815 * cgs1e ¢| Va0 EDEPUIZS SA oy E2
! 45 qEy-=CPU_| 2CS SDA «—> E1
1 2CS nmust be pulled up if not used.
1 2CS addr fixed at Ox9E, Ox9F
7eqEry-GPU_1 2CH saL «—> F6
= €3

76 B GPU | 2CH SDA

76 B GPU | 2CB SCL —
76 B GPU | 2CB SDA

B8

76 GPU | 2CD SCL F4
76 @ CPU_| 2CD SDA —s S

I

&

76 B GPU | 2CE SCL —
76 (B GPU_| 2CE_SDA —>

&

AJ12

mgmz
RE
Sl
GPU DACA VDD ACE
U_DACB_VDD
GPU DACC VDD e
R8854 C
AG7

uso0o0
NBIP- GS
BGA
SYMBOL 5 OF 9

FPA_I OVDD
FPB_I OVDD
FPC_| OVDD
FPD_I OVDD
FPE_I OVDD
FPF_I OVDD

FPAB_PLLVDD
FPAB_RSET

FPCD_PLLVDD
FPCD_RSET

FPEF_PLLVDD
FPEF_RSET

1 2CA_SCL
| 2CA_SDA

I 2cC_scL
1 20C_SDA

12Cs_scL
12CS_SDA

1 2CH_SsCL
| 2CH_SDA

12CB_SscL
1 2CB_SDA

1 2CD_scL
| 2CD_SDA

| 2CE_SCL
| 2CE_SDA

DACA_VDD

DACA_VREF
DACA_RSET

DACB_VDD

DACB_VREF
DACB_RSET

DACC_VDD

DACC_VREF
DACC_RSET

| FPA_ TXC_AMIL | LVDS EG A OLK P o> o3 04
| FPA_TXCr |, AMI2 | LVDS EG A CLK N D 5 o
I FPA_TXDOl AMB __  LVDS EG A DATA P<O>  prm 63 o4
FPA_TXDO* |, AL8 _» LVDS EG A DATA N<O> o> o3 0
| FPA_TXD1 AMLO _» LVDS EG A DATA P<1> [T 83 94
FPA TXDL*|, AV LVDS EG A DATA N<1> [ooT 63 04
| FPA_Txpe|_ AK10 LVDS EG A DATA P<2> a3 s
FPA_TXD2* |, AL10 LVDS EG A DATA N<2> 83 94
| FPA_Txpa|_AK11 LVDS EG A DATA P<3> gy 76
FPA_TXD3* |y AL11 LVDS EG A DATA N<3> oo 7

| FPB_TxQ__AP13 LVDS EG B CLK P o
| FPB_TXC* |5, ANL3 LVDS EG B CLK N o
IFPB_TXD4| AN8 VDS EG B DATA P<0> oD o o
FPB_TXD4* | AP8 _» LVDS EG B DATA N<O> o> o3 0
| FPB_TXD5 AP10 > LVDS EG B DATA P<1> [T 83 94
FPB_TXD5* |, ANLO _» LVDS EG B DATA N<1> [ooT 63 04
| FPB_TxDe|_ARL1 LVDS EG B DATA P<2> o> o3 0
FPB_TXD6* |, ARLO LVDS EG B DATA N<2> 83 94
| FPB_TxD7| _ANL1 LVDS EG B DATA P<3> gy 76

| FPB_TXD7* | AP11 LVDS EG B DATA N<3> gy 76

IFPC_AUX | AP2 |  DP EG AUX CH P
| FPC_AUX* [, A8 DP EG AUX CH N

IFPC_LO| AW DP EG M. P<0> esn R
IFPC_LO* nAVB | DP EG M. N<O> FooT ©0 94

IFPC L1 AS  DP EG M P<l> ooy S0 9
IFPC_L1* p AV DP EG M. N<1> oo w0 9

IFPC L2 AV DP EG M. P<2> [ooT ©0 04
IFPC_L2* n AV DP EG M._N<2> fooTy 0 %

IFPC L3 APL | DP EGM P<3> [ooT ©0 94
| FPC_L3* |4 AR _» DPEGM N<3> [T 0 9

AP =
| FPD_AUX NC
1 FPD_AUX* |5 A\

ARB

| FPD_LO 2ne
| FPD_LO* | SNC

| FPD_L1 XINC
I FPD_L1* | XN

| FPD_L2 NC
| FPD_L2* O%;NC

| FPD_L3 NC

L A
I FPD_L3* n 2%\
AE4

| FPE_AUX 2N

| FPE_AUX* |5 A2\
AH6

| FPE_LO e
| FPE_LO* | N

| FPE_L1 N
| FPE_L1* | ZINC

| FPE_L2 NC
| FPE_L2* OEE;BNC

| FPE_L3 NC
| FPE_L3* oz%x NC

AF3

| FPF_AUX NG

| FPF_AUX* |5 A2\ c
AL2

| FPF_LO XN

| FPF_LO* NC
O A%

| FPF_L1 NG
| FPE_L1* hAN2NC

| FPF_L2 “ﬂ NC
| FPF_L2* | SNC

| FPF_L3 N
| FPF_L3* 0 A8\

DACA_RED)

DACA_GREE!

DACA_HSYNG
DACA_VSYNG__AL

Rc
NC
paca_BLUE ALfic
Rc
RC

DACB_RED!

DACB_GREEN
DACB_BLUE|

DACB_CSYNC|

DACC_RED
DACC_GREEN
DACC_BLUE

DACC_HSYNC
DACC_VSYNC

NV &6 Vi deo

I nterfaces

SYNC_NMASTER=MUXGFX

SYNC_DATE=07/ 10/ 2008
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: _=PP5V_S3_GPUVCORE

6
GPU VCor e Regul at or

PNP WBIED
M&QA 5 DTH: W C48 9 0 2

02 | cagos
: ZLéz% gp u .o =PPVI N_GPU_GPUYCORE
X5R: 84505" 2 2 GERm CRI TI CAL | CRI TI CAL JiC8932
c89311t, C89301|,
22UF 22UF - C8933 1 1C8934
i a2 2 kf —= J0o0PF
= 2 2 6 — 199
PP5V_S5_GFX| MWWP6_VDD REDE | RS ;{ 2 %}{
e |
1C8901
—— JuF L 1
. e il R8930
1K
402 VDD PvCC 12%
REsR> %5bcél_ I MVP6_VI N M:ibg; -
) 2 1 GEXI MVP6_RBI AS
i caoos MCRRWEIR ST T AL ES W
o 07 D33UF | SL6263C ueaT CGEX| M/PS UGA K0305DPB
R oy -
3 : GEXI WWP6_BOOT
18 S I KBS W cgosg «
402 R8940 -
p GEXI MVP6_I MON_ | v 0. 22Uk 0. 601 Vout = 1.05V - 0.96V
o o GPUVCORE_PGOCD PGOCD %ng( A ]
s _=PP3V3_GPU_VCORELOG C " __GEXI MVP6_VI DO 1266 _
— " GEXI MPE VI DL M PHAS MGF><| WPe PHo:ASE ‘ Pumhﬂz PP\&O@E (iPU REC:5 R 1 2 =PPVCORE_GPY) REG ., .
R8907* 1R8910 s __GEXI MWP6_VI D2 Vi D2 SW TCH NODE=TRUE C8966 CRI Tl CAL 2A max out
10K 10K 7 __GEXI MWP6_VI D3 Vi 03 C8969 1 C8968 * 102l§b} C8942 1 (L8920 lim )
1B Loy » —CEXILMVPE_VI D4 Vi D4 gL CAL T000PE —L R 7 6,24 2 3300F
M:Zth\évz 240'2L o oo Iy =GPUVCORE_EN VR_ON 10% T 64 }{ N 85 205
GFXI MWP6_AF_EN AF_EN LeaT MG,'N:FEIEQ’.%VV\',DV:B STy 4 0328DPB S 2 685 L C8965 PoLY TR
GEXI WP6_FDE FoE = 1 Cg967 | - IO . (C:RQJA?L
1y AL T TR | oo
95 2. 0V
R82920 GEXI MWP6_VSEN iy o FZ B
o GPU VDD SENSE 1,30, 2 M AR WBRES S, 1 T
RCEE; BB 20 yitw  |1C8920 1168923 Bagt i =
o2 2 gggpoj.u': 2 %\S{M c%ggngf 1C8953 G:l\?(IUNNkéPvG\rDPMSE VSUM
R8Q08 T M (GEXI M/P6_AGND) —— g&PDF R8903" M N-RERWBHES: 3
0 GPU_GND SENSE 1 2 X1 VPG - 2 40§’M a5
P TERE W BFHES 26 T oy Nnrh'g%'%vwv B¥$8 By 02,
502 R8909'| 1892
BLACENENT-NGFE=R| 866 RB368 af 8888 4‘19%52 - ,OOPF
g N{:b 2 ng —
GFXI VPG cow
RERECRW DT@ iy v A WRENO.
M NERESR-Y BFFES: 3V RE90 Ig
I MP6_OCSET 15
= m N BIED I A
XI MWP6_VSUM 05"
GFXI MP6_FB
VI NERERH BFEES, 3V ” oW BB 8906 :|
A ES T T o
GFXI M/PG VDI FF VDI EF Icow | ( PPVCORE_GPU_REG)
: PGND VSS THRM _PAD
GND_GEXI M/PG AGND :gz ;F
i
XWB900

LSS GPU VCor e Set points

= VID3|VID2|VIDL|VIDO| Voltage | Max Batt |Bal anced | Max perf

s =PP3V3_GPU VCORELOG C,

R8986 GPUVI DO 1| GPUVIDL 1| GPUVID2_1 1 1 1 1 ] 0.90125v M8 .
o oy GPU_VOCORE VIDO 2 A 1 R89871 Rgé;%ﬁ Rgggzl R89800 1 1 1 0 0. 92700V - MB8 -
116w " Lo 59 1 0 1 1 1. 00425V - - MO8
Mjbg: 1/ 1ew %1%\9 1/ 1ew %,{:lﬁ\év
R8990 i o i 02 GEXI MVP6_ VI DO Gt her VID states may not be valid
0 _ 78
s oy GPU_VCORE_VIDL 1 2 GFQ:WEB g:%vn . GDU (@4'\/9 Cbre Suppl y
b GEXI MRS VI DO | MB8 Def It V Set t
%’565 GEXI WP6_VI D8 au C O I’ e e p Ol n S SYNC_MASTER=MB7_M.B SYNC_DATE=10/ 17/ 2007
R8994 GPWIDL_0| GPUVI D2_0 GEXIMVES_VI DA ~ NOTI CE OF PROPRI ETARY PROPERTY
0 R8985 R8983
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LCD (LVDS) | NTERFACE

s =PP3V3_S5_LCD

C9000
B 0. 0022uF
R9000 N
100K 1l
5% % CRI Tl CAL
ey Sov, L9000
4025 R9001 202 PP3V3 SW LCD UF FERR- 250- OHM
100K
M NREGK W D0 25 mn (YN .
o VoL TAGE 3, 3V o
/ LCD PWREN L_RC
e o1 9001 * 9002 *
402 }—|> 0. 1UF —— 1000PF
LCD PWREN L 3522 2 %2 ,
001 205 205
CRI Tl CAL
SS\%KlSFV

SOD- VESM HF

J9000
20474- 040E- 11
Pl

s [Ty LCD_PWR EN i
76 8 7 =PP3V3 SO DDC LCD E
1G S . b
R9094* 2
10K 1 1 >
5%
1/ 16W 100K pul | -ups are for R9010 R9011 7 PP3V3 SW LCD 2
i 100K 100K WINLINE WOTHEQ. & ) 3
402, no-panel case (devel opnent). 5% 5% M N_NECK_W DTH=0. 25 nm
1/ 16W 1/16W VOLTAGE=3. 3V 4
Panel has 2K pul | -ups M- LF M- LF
022 2402 sa 7 BKL_SYNC E
= g0 7 _LVDS DDC CLK 6|
s 7 _LVDS DDC DATA 7
94 50 7 LVDS CONN A DATA N<O0> 8
9010 * as g0 7 LVDS CONN A DATA P<0> 9
1000PF —— 10|
10% ——
ion 2 os 80 7 LVDS CONN A DATA N<1> ul
CRI TI CAL 02 o4 50 7 LVDS CONN A DATA P<1> 12)
13
L9010 £
90- GHV 100MA - 94 5o 7 LVDS_CONN_A_DATA N<2> 14
SRS 04 80 7 LVDS CONN A DATA P<2> 15
o4 o0 LVDS CONN A CLK N YL 19
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o o EG RAIL4_EN P7_|PB18A % PT16A_C8 LVDS B CLK P %m 0 s EG RESET L RO691 100K, 2 T oW W07
L w0 om—EG CLKREQ OUT L M |PB18B( CD) PT16B[ _C9 LVDS B CLK N [ 0 9
= 7 o DP_CA DET_EG N7 |PB19A PT17Al a8 LVDS A DATA P<0> oD o o e s _GMUX_| NT R9692 20K 2
7 g LCD_PWR_EN N8 |pe1os ] PTi7e Bo  LVDS A DATA_N<O> oD o % 5% T TOW WE-TF 402
90 44 42 19 CHT LPC AD<0> P9 _|PB20A | PT18A_A9 LVDS A DATA P<1> oo PWM
< R LN 80 94
00 4 42 10¢pr> LPC_AD<1> N9 |PB20B pTig_cl0 LVDS A DATA N<1> [T w0 4 oo LCD BKLT RO693 100K, 2 T oW W07
%0 4 42 19 B> LPC AD<2> P10 |PB30A w pT19Al _B1o  LVDS A DATA P<2> [T w0 94
%0 a1 42 19 g LPC_AD<3> Mo |pe3os | L prios| a0 LVDS A DATA N<2> o o «o _EG CLKREQ IN L R9694 100K :
%0 46 42 10 gy LPG_FRAME_L P2_lpesia | R — pPr2oA_a11_TP_GMUX_PT20A EG_PWRSEQ HW 5% ITIOW NME-LF 402
% 2 19 [T LPC_RESET_L P13 |PE31B Y| pr208 B2 TP_GVUX PT20B R9630 0 2 EXTGPU PYR EN oy o0 =
2 [y LPC_CLK33M GMUX N12 |PB32A § pT32Al_B13 TP_GMUX PT32A G PV\RSEQ 5% 17 I6W M-LF 402 -
- GVUX_| NT oo
R} Pld PB32B _J o L praze a1z TP _GVUX PT32B s EG RAILL EN R9631 S =PLVIGPU EN rrymy s o2
00 5 18 LVDS | G B DATA P<2> g |pioa - DP_CA DET ’ ’
o> PR2A|_Al4 76 80 81 G_PWRSEQ GMUX
o 0220y LYDS | G B DATA N<2> B2 |pi2s preB| Bl4 DP_HOTPLUG DET % a0 2 _EG RAIL2 EN R963éE 0 1 N 2 P3V3GPU EN s 6o
TP_GWVUX_PL10A < |pL10A PRIOA D12 LVDS EG A DATA P<0> 7 s s 5% 17 16W M- LF 102 o
TP_GMUX_PL10B D8 |pL10B Pri0B D13 LVDS EG A_DATA_N<O> o 11 55 o R963 G_RVRSEQ GMUX
o0 o 10 > LVDS_| G A_DATA P<0> 1 |pL11a Pri1A_ D4 LVDS EG A_DATA P<1> 1 ss o s G RALLS EN 1 T =GPUVCORE EN oy o0 78
o003 10 > LVDS_1 G A DATA N<O> g1 |pL11B PrRi1B E14 LVDS EG A DATA N<1> 7705 06 EG PV\RSEQGMJX
w0 oy LVDS |1 G A DATA P<1> pp |pLiza PRi2A| El2 LVDS EG A DATA P<2> s s _EG RAILA EN R9634 2 ,_ =P1VBFB EN o8 02
NO STUFF oo 1 o LVDS_| G A_DATA N<1> 3 |piizs | B | prize F12 LVDS EG A DATA N<2> (o7 os o T TEW V07 o
1 59 83 18 [T LVDS | G A DATA P<2> F1 |pL13A z E pri3Al_F14a LVDS _EG B _DATA P<0> T 77 s 5e The MAKE BASE properties for [these signals afe on the POAER CONTROL page
RO647 w oo m LVDS | G A DATA N<2> @ lpiiss |2 $ | prise ce  LVDS_EG B DATA N<O> o moas NO STUFF
Pow 00 55 10 e LVDS_| G B_DATA_P<0> 3 |pL14A PRI4A_Gl2  LVDS_EG B DATA P<1> yqmss o NO STUFF |t C96091 |+ C9693
oL 69 53 10 [TIT> LVDS_| G B_DATA N<O> @ |pPL14B Pri4B_G13 LVDS EG B _DATA N<1> (T 77 03 06 f— 9-01L — 0. 1Ul
2 w0 oy LVDS |1 G B DATA P<1> 2 |pLisa PRISA_HI3 LVDS_EG B DATA P<2> omor oo , 187, 2 17,
w0 83 18 oy LVDS 1 G B_DATA N<1> G3 |PL15B PRi5B H12 LVDS EG B DATA N<2> 77705 06 2 402
o 00 10 rmy_LVDS | G A_CLK P ML |PL16A Pri6A_tia LVDS EG A CLK_P T 7 e s NQsEr |, &Y
1 w o 0 e LVDS 1 G A CLK_N b |pLice | price_J12  LVDS EG A CLK N o 7 5 1C9p32 |1 CU624
= o o LVDS MJUX SEL_EG L1 [PL18A | — PrRigsAl_L14 |G LCD PWR EN am e — %'% 28'%
TP_GMUX_PL18B VSYNC 13 |pLiss Q| Prisg mz EG LCD PWR _EN o e 2 et 2 Gt
»m =OMUX_PCIE RESET_L w2 |pioa | B 2| PraoA M4 1G BKLT EN o= o2 o
o2 oy GMUX_PM SLP_S3 L L2 |pL19B < o | preosl_N13  EG BKLT _EN 76
- _ALL_EG PGOCD N pL3za | B 73 N
o r>—EG CLKREQ I N L P1 |PL32B _| 88 8§ 83885 % % l
(Tie/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) - &\ =
GN\ND D 4
PM SLP_S3_L Isol ation 2626620628 3
. =PP3V3_SO_GMUX g %Jtsgggg;fa’gsm 3 GVUX _JTAG TCK I nversion G aphi cs MUX ( GMUX)
\R9670 i ws_JTAG GMUX_TCK SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008|
10K _ EG PWRSEO EN .. = NOTI CE OF PROPRI ETARY PROPERTY
%//F}E\év PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) CRI TI CAL BOM CPTI ON D '\%Zﬂ(_)BFEAPE ng:' NFOQWTIAE’I;‘LS:’&B\A/‘PB'%D HER%KI:N !I'EETE&EE%RI ETARY
PM SLP S3 L 2402 PM 5LP 33650027 | 1 | C, XP2- 8, HF, CPLD, BLANK U9600 CRI Tl CAL GVUX_8K_BLANK bﬁfﬁ AGREES TO THE FOLLONNG )
w2 37 34 21 7 (14 X S3 L 3 I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Han M VAKE_BASE=TRUE 341582350 1 | C, CPLD, LATTI CE, 132CSBGA, B8 9600 CRI Tl CAL GMUX_PROG Il NOT TO REPRODUCE OR COPY I T

VDS

Recel ver

Term nati on

GVUX_JTAG TCK L

ey

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

@ APPLE | NC.

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A0
SCALE SHT oF
NONE 83 96

| 2

1




8 7 6 5 4 3 2 1

*@@701, D9701, C9709, C9710, L9701, RO702, AND R9715 SHOULD ALL BE PLACED NEAR EACHOTHER.
*BOOST_FET_CNTL AND PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS PGCSSI BLE.

CRI TI CAL
L9701 PLACENENT_&(?TE:PI ace near Q701
22UH 2. 5A PLACEMENT_NOTE=Pl ace near C9710
D222- SM
5 5 TR PPBUS_ SO LCDBKLT_PWR 2 1 PPVI N SO_LCDBKLT_BUF 1YY Y L2 PPVOJT SO LCDBKLT_SW 1N 2 PLACEVENT_NOTE=PI ace near J9000
VN NECK - OYH=0. 25 mm R%O MK RGER i W%TH:O zow | HLP2525CZ- SM MK NEGKoW DTH=0. 25 mm L
M N_LI'NE_W DTH=0. 4 nm 0 M NCLINE_W DTH=0 ~R970 M N LI KE W DTH=0. 5 mm STPS1HLOONMF
11‘;2‘5“/ 90 PLACEMENT_NOTE=P| ace’ hear e 1|25
whe 9761 : 5 709709109710/
1
—— 10UF | PLACEMENT_NOTE=Pl ace near PPVOUT SO LCDBKLT_S g 701 25, 2UF—— 2, 2UF
2 3¢ BOOST FET_CNTL 3| G 612 S B IZ 1%
865 M N_NECK_WDTFE 1 SSOT6 XIR XIR
805 M NLFE-W BHES: 2 5 1210 1210
PLACEMENT_NOTE=Pl ace near L9701
X\/\B?Ol 4 PLACEMENT_NOTE=Pl ace near C9709
SM M N_NECK W DTH=0. 20MM
GND_BKL_PWRGND 1 2 o GND BKL PWRGND M NZLTNE_W DTH=0. SV
PLACEMENT_NOTE=P| ace near C9701 M NECFRE-W BTHES: BoMT
— BOGOST_SI NK GND_BKL PV\RG\ID,
= ! PLACEMENT_NOTE=PT ace near C97/09 and (3701
~ R9304 ~ R97402N R97415
BKL_VREF_4V9 ., %%Ew %@w %@w
RO731 5 2 g4 b
s sa _PPBUS SO_LCDBKLT PWR BKLT_EN
187K 2 BKLT_PLL ! @ 702
«« BKL_VREF 4V9 %g;gv 1 I BKL_SYNC 2 ; A ; 4.1 BKL,_VSYNC Dg:\JOD BKL_PWRGND X 1 &
m’i MA&I\EQH’ NSPE2® ace near co709 and Q701
9% *R9702 AND R9715 PIN 1 SHOULD BE PLACED NEAR C9709 PIN 2
9703 e LW ~ RO706 VN ) 9710
1 402 1
~ 9707 i £ 9713 o R9705 QK U9701 L PPVOUT_SO_L CDBKLT
D/O]‘K T, 1% f— ggo,%u': 1Q/OK fﬁ}é\/ L4 vrer QFN pry| 1| 5 8%y VoLTASEROY . [oon 7 70 84
ﬁgfﬂé’ b 2 53¢ %_fggv 5(308HAW<6P , o M LR BIFES: 8o
402 2 ENA | SWBEN BKL_| SWSEN NOSTUFF
— —
= R9717
17 e 1sena| 10 BKL_| SENL 119022 LED_RETURN_6 o
= < < L FREE R £ R T L 2=
PLACEMENT_NOTE=Away from Q9701 BKL_| SET 8 || seT 1sene| 11 BKL_I SEN2 Hg
PLACEMENT_NOTE=Away from Q9701 BKL_RT 6 |rr 1sens| 12 BKL_| SEN3 R?()?%s
PLACENENT_NOTE=Avay from Q9701 BKL_SSTOMP  7lssraw  1sens| 14 BKL_| SENA T o= R e R e
i : 1/ 16W i
BKLT_PYW RC 2 1 ‘ BKL_DI M 20 loim I sens| 15 BKL_1 SENS 402
“LIO0K LK% | o703 e s B RPy 39
Q/fO J.,/f N o0 9, X BKL_LPF 19 |ipr I sens| 16 BKL_I SEN6 ,10.2) LED RETURN 4 —
_E}é\/ _E}é\/ o W LW Co9714 M N LINE WDIHE0. 5 _mm Y 10t = = M N LINE WDIHE0. 5_mm
b 2! b 2! ;EEW 1C9706 “ios 18%': BKL_LRTlB LRT vseN. 9 M N-NECK_W DTH=0. 20 mm 1/TlF6W o M N-NECK_W DTH=0. 20 mm
35 gg.%OOZZUF }8\2; &
2 ool TURF THRM_PAD R?J%O
BKL_ SSTC'\/P RG NOSTUFF M N_LTNE_W DIFEQ. 5 _nm LN 3 210/ LED—RETURN—3 VN CINE W DTFEO. 5 mm 12D 7 7°
109705 1 1 M N-NECK-W DTH=0, 20" T 1 16% 1% M N_NECK-W DTH=0. 20 nm
9.% 1UF = - = %
5 18V R9721
o5 « BKL_VREF_4V9 PLACEMENT_NOTE=Away f rom (9701 110. 2, LED RETURN 2
~ RO713 s _ GND_BKL_PWRGND M N_LTNE_W DIFEQ. 5 _nm S — — M N LTRE W DTFED. 5 122D 7 7°
= M N_NECK_W DTH=0. 20 nm " 15‘9\/ 1% M N_NECK_W DTH=0. 20 nm
°F P
- e 65
PLACEVENT_NOTE=Avay from @701 “ 9K o R9727 M N_LTNE_WDTFEO. 5_mm L N 210/ LED RETURN 1 M N LI NE W OTFEO. 5 220 7 7°
| %fﬁw M N_NECK_W DTH=0. 20 nm ]JTlFG‘N- o M N_NECK_W DTH=0. 20 nm
— BKLT_PLL_NOT 5 %fﬁw 402
@702 BKLT_PLL 35 PPV 0L KLT
NTUISIE’T:I%%CXXG . C9707 BKLT_PLL PLACEMENT_NOTE=Away from Q701 QUT_SO_LCDB 779 84
—— 258 BKL_LRT_RC
. BKL_VREF_4V9 4 ) o2 BKL_VREF | N_4V9 2 é‘E%}\/,, 1C9708
- - 127 - - = 402-LF 0. 1UF —
< R9700 e 2 &%
9 2 o R9710 35
Ty - 0
- BKL_PWR EN L 5 5?6 EW L N R9£%A3
CRI.TI_CAL ;;f
?702 N-CHN 3E¥V
NTUDB137CXXG -
SOT- 963 N 597]_1}{1
oy LCD _BKLT PWV 2 %Ew BKL_VSEN LCD BACKLI GHT DRI VER
) 402 ~ R97 52 I? SYNC_MASTER=YI TE_MB8_M.B SYNC_DATE=07/ 02/ 2008}
é’%‘gw NOTI CE OF PROPRI ETARY PROPERTY
— -2 THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
o €L AgES TO THEPEBFLWRET ING. " THE POSSESSOR
— = — | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A0.0
*R9707, R9708, R9709, R9713, R9714, R9727, AND R9729 SHOULD AVAY FROM BOOST Cl RCU T @ APPLE 1 NG SCALE SHT *
, , , , , , NONE 84 96
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FD%%EP%?SBNBOOl PPBUS SO LCDBKLT FET

SSOT6- HF
F9800 © MOSFET FDC638APZ
2AMP- 32V N
s TNy =PPBUS SO_LCDBKLT 1 /\) 2 PPBUS SO LCDBKLT GUSED < : CHANNEL P- TYPE
W N_LI NE_W DTHEG. 4 W N_LI NE_W DTG, 4 i“
Velraeems ev o2 ™ 0402- Varaeem ov 2 ™ |1Rg808 1 9802 %lé T RDS(ON) 43 nOhm @. 5V
301K L oaF LOADI NG 0.4 A (EDP)
iow T, & T
25 by
PPBUS SO I.COBKLT EN DIV
1
R9809
147K
o
Viow
frages
502
PPBUS SO LCDBKLT EN L
?807 Dfs
SSMBEN15FEAPE
sorses | Kb
—
s[c X st PPBUS SO LCDBKLT PVR gy as
55 5 [Ty_LVDS_BKL_ON 4 BKLT EN L M N-NEGKW DTH-0. 25 mm
Vel TAGES TS, 6V
26 [Ty BKLT PLT RST L
LVDS BKL ON g gs
'R9840
4. 7K
s -
ey LCD Backl i ght Support
2402
SYNC_MASTER=YI TE_MI8_M.B SYNC_DATE=07/ 02/ 200§
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A0.0
<f5 APPLE | NC. SOAE =T o3
NONE 85 96
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. =PP3V3_S0_P1V2P2V§

9900 *
2.2UF

29
CERM 2
402-LF

o

« rm>_=P2V5S0_EN

2.5V/ 1.2V S3 Swi t cher

-

s =P1V2S0_EN

CRI Tl CAL
L9980
2.2UH 1. 2A =PP1V2_SO0_REG ,
P1V2S0_SW 1 2
EEN, Bm;; 5" PCAA031B- SM <Ra> Vout = 1.2V
TCR NeDE= co9821| |'R9982 300mMA max out put
10BE —— ﬁg; (Switcher limt)
kS g2 Y% f = 2.25 MHz
LJ9900 P1V2S0_VFB 771 E;QQU%S
DFN- HF S <Rb> 7; %(goRZ
VFglngl CAI‘S\/\B 12R890£})(83 02
VFB2 8 ) irls}é’
5 T8,
THI
B a0 2.2UH 1. 2A _=PP2V5_SO0_REG
q L P2V5S0_SwW 1 2 =
VR HBIER S/ romosio. s Vout "= 2.5V
SWTCH_NODES TRUE o901 1 ES300 0. 3A max out put
j 34)2:: 475K (Switcher limt)
’ o e f = 2.25 Mz
P2V5S0_VFB : 1 C9905
<Rb> —— 4. 7UF
'R9901| |- iy
150K 402
T%w
2402
Vout = 0.6V * (1 + Ral/Rb) €

M sc Power

Suppl i es

SYNC_NMASTER=MUXGFX

SYNC_DATE=02/ 01/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

@ APPLE | NC. SOAE =T o3

ST ZE | DRAW NG NUVBER REV.
051- 7546 A 0.0

NONE 86 96
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FSB (Front-Si de Bus) Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
FSB_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DI FFPAIR | =1:1_DI FFPAI R
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT
FSB_DATA * =2x_DI ELECTRI C 2 FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C ?
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ?
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ?
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ?
FSB_1X * =STANDARD 2 FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ?

Al |

FSB 4X signals / groups shown in signal table on right.

Signals within each 4x group should be matched within 5 ps of strobe.
DSTB# conpl enentary pairs should be matched within 1 ps of each other,
Spacing is 2x dielectric between DATA#, DI NV# signals,
DSTB# conpl enentary pairs are spaced normally and are NOT routed as differential

4x/ 2x/ 1x FSB signals w th inpedance requirenents are 50-ohm si ngl e- ended.
al |

FSB 2X signals / groups shown in signal table on right.
Signals within each 2x group should be matched wi thin 20 ps.
Spacing is 1x dielectric between ADDR#, REQ# signals,
FSB 1X signals shown in signal table on right.

Signals within each 1x group should be matched to CPU cl ock, +0/-1000 mils.

Desi gn Gui de recommends each strobe/signal group is routed on the sane |ayer.
Intel Design Guide recommends FSB signals be routed only on internal |ayers.

NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened.

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3

CPU Si gnal Constraints

ADTSB#s shoul d be matched +/-
with 2x dielectric spacing to ADSTB#.

DSTB#s matched to +/-
with 3x dielectric spacing to the DSTB#s.
pairs.

300 ps.

300 ps.

Most CPU signals with i npedance requirenents are 55-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4

MCP FSB COWP Signal Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE 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
CPU_50S * =50_OHM SE =50_OHM _SE =50_OHM _SE =50_OHM_SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7ML 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 V\EI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ?
CPU_8M L * 8 ML ?
CPU_COWP * 25 ML ?
CPU_GTLREF * 25 ML ? SR DG recommends at |least 25 nmils, >50 nmils preferred
CPU_I TP * =2: 1_SPACI NG ?
CPU_VCCSENSE * 25 ML ?

PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_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 SPACING | VI GHT
MCP_FSB_COMP * 8 ML ?

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.4

FSB Cl ock Constraints

PHYSI CAL_RULE_SET LAYER CA,&‘LEQ’YE%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

=100_OHM DI FF

CLK_FSB_100D * =100_0HM 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 VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C ?

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5

i npedance.

FSB 2X

G oups

FSB 4X Si gnal

Signal s

FSB 1X Signal s

CPU / FSB Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ ESB_DATA_GROUPQ ESB_50S ESB_DATA FSB D L<15..0>
[ESB_DATA_GROUPO ESB_50S ESB_DATA FSB DI NV_L<0>
[ FESB_DSTBO ESB_DSTB_50S | FSB_DSTB FSB DSTB L_P<0>
[ ESB DSTRO ESB_DSTB_50S | FSB_DSTB ESB _DSTB_L_N<0>
[ ESB_DATA_GROUP1 ESB_50S ESB_DATA ESB D L<31..16>
[O—ESB_DATA GROPI ESB_50S ESB_DATA FSB DI NV_L<1>
[>—ESB_DSTB1 ESB_DSTB_50S | FSB_DSTB FSB DSTB_L_P<1>
[—ESB_DSTB1 ESB _DSTB_50S | FSB_DSTB FSB DSTB_L_N<1>
[O—ESB_DATA GROUP? ESB_50S ESB_DATA FSB D L<47..32>
[>—ESB_DATA GROUP? ESB_50S ESB_DATA FSB DI NV_L<2>
[ _ESB_DSTB2 ESB _DSTB_50S | FSB_DSTB FSB _DSTB_L_P<2>
[—ESB_DSTR? ESB _DSTB_50S | FSB_DSTB FSB_DSTB_L_N<2>
[ ESB_DATA_GROUP3 ESB_50S ESB_DATA FSB D L<63..48>
[ ESB_DATA_GROUP3 ESB_50S ESB_DATA FSB DI NV_L<3>
[ FSB DSTB3 ESB_DSTB_50S | FSB_DSTB ESB _DSTB_L_P<3>
[ FESB DSTB3 ESB_DSTB 50S | ESB DSTRB FSB DSTB L_N<3>
[ ESB_ADDR_GROUPO ESB_50S ESB_ADDR FSB A L<16..3>
[ESB_ADDR GROUPO ESB_50S ESB_ADDR FSB REQ L<4..0>
[>—ESB_ADSTRO ESB_50S ESB_ADSTB FSB_ADSTB_L<0>
[ ESB_ADDR_GROUP1 ESB_50S ESB_ADDR FSB A L<35..17>
[—>ESB_ADSTRL ESB_50S ESB_ADSTB FSB_ADSTB_L<1>
ESB_1X ESB_50S ESB_1X FSB_ADS L

[ FESB BREQD_L ESB_50S ESB_1X ESB BREQO_L
[O—ESB BREQI_L ESB_50S ESB_1X FSB BREQL L
S—ESB_1X ESB_50S ESB_1X FSB BNR L

— FsB 1X ESB_50S ESB_1X ESB BPRI _L
S—ESB_1X ESB_50S ESB_1X FSB_DBSY_L

O FESB1X ESB_50S ESB_1X FSB_DEFER L
[ESB_1X ESB 50S ESB 1X FSB_DRDY_L
S—ESB_1X ESB_50S ESB_1X FSB_H T_L
—ESB_1X ESB 50S ESB 1X FSB_HI TM L

> FsSB 1X ESB_50S ESB_1X FSB_LOCK L

[ FESB CPURST_L ESB_50S ESB_1X FSB_CPURST_L
— FsB 1X ESB_50S ESB_1X FSB_RS L<2..0>
O FESB1X ESB_50S ESB_1X FSB_TRDY_L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_A20M L

[ CPU BSEL CPU_50S CPU_AGTL CPU_BSEL<2.. 0>
[ CPUEERR L CPU_50S CcPU 8M L CPU_FERR L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_| GNNE_L

[ CPUINTL CPU_50S CPU_AGTL CPU INT L

[ CPUASYNC R CPU_50S CPU_AGTL CPU_| NTR

[ CPUASYNC R CPU_50S CPU_AGTL CPU_NM

[ CPU_PROCHOT_ L CPU_50S CPU_AGTL CPU PROCHOT_L
[ CPU_PURGD CPU 50S CPU AGTL CPU_PWRGD

[ CPU_ASYNC CPU_50S CPU_AGTL CPU SM _L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_STPCLK L
O PM THRMIRIP_L CPU_50S CPU_8M L PM THRMIRI P_L
[ESB CPUSLP_L CPU_50S CPU_AGTL FSB _CPUSLP_L
[ CPU EROM SB CPU_50S CPU_AGTL CPU _DPSLP_L

[ CPU DPRSTP_L CPU 50S CPU AGTL CPU DPRSTP_L
[ CPU_ASYNC CPU 50S CPU AGTL FSB DPWR L

[ MP_CPU_cOvP MCP_50S Mp EsB cave | MCP_BCLK_VM._COWP_VDD
S MP_CPU_cOwP MCP_50S M EsB cave | MCP_BCLK_VM._COMP_GND
[ MP_CPU CcOWP MCP_50S M _EsB cave | MCP_CPU_COWVP_VCC
S MP_CPU_cOvP MCP_50S M _EsB cave | MCP_CPU_COVP_GND
| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

ESB_CLK_CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU P
ESB_CLK_CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU N
ESB_CLK_I TP CLK_FSB 100D | CLK_FSB ESB CLK I TP_P
ESB QK | TP QLK ESB 100D | O K_ESB FSB_CLK_ | TP_N
ESB Gl K_MCP CIK FSB 100D | CIK ESB FSB CLK MCP_P
ESB Gl K_MCP CIK FSB 100D | CIK ESB FSB CLK MCP_N
CPU IERR | CPU 50S CPU | ERR L
PM DPRSL PVR CPU_50S CPU_AGTL PM _DPRSLPVR
(See ahove) CPU_50S CPU_AGTL | \WP_DPRSLPVR
CPU_GTLREE CPU_50S CPU_GTLREE CPU_GTLREF
CPU_COVP CPU_50S CPU_COVP CPU_COVP<3>
CPU_COVP CPU 27P4S CPU_COVP CPU_COWP<2>
CcPU_COVP CPU 50S CcPU_COVP CPU_COWP<1>
CcPU_COVP CPU 27PAS CcPU_COVP CPU_COWP<0>
DP_TDI cPU 508 cPy | TP XDP_TDI
DP_TDO cPU 508 cPy | TP XDP_TDO
DP_TNVS cPU 508 cPy | TP XDP_TNMS
DP_TCK cPU 508 cPy | TP XDP_TCK
DP_TRST | CPU 50S CPU | TP XDP_TRST_L
XDP_BPM L CPU 508 cPy | TP XDP_BPM L<4. . 0>
DP_BPM L5 CPU 50S CcPU | TP XDP_BPM L<5>
(ESB_CPURST_L) | cpys0s cPy I TP XDP_CPURST_L
CPU_50S CcPU 8M L CPU_VI D<6. . 0>
CPU_50S CcPU 8M L | WP6_VI D<6. . 0>
CPU_VCCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE P
CPU_VCCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE N
(CPU_VCCSENSE) | cpy 27p4s cpy veesense | | WP6_VSEN P
(CPU_VCCSENSE) | cpy 27p4s cpy veesense | | WP6_VSEN N

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

7 10 14

10 14

7 10 14

7 10 14

7 10 14

9 10 14

10 14

10 14

10 14

10 14

10 14

7 10 14

7 10 14

7 10 14

9 10 13

10 14

10 14

10 14

9 10

10 14

10 14

10 14

9 10 14

9 10 14

10 14 43

10 13 14

10 14

10 14

10 14 43

10 14

10 14

9 10 14

10 14

14
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Menory Net

Properties

Menory Bus Constraints
PHYSI O\LiRULEisET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM 40S * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 40S_VDD * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 70D * =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF
MEM_70D_VDD * =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF
SPACI l\GﬁRULEﬁSET LAYER LI NE- TO LI NE SPACI NG VE| GHT
MEM_CLK2MVEM * =4: 1_SPACI NG ?
MEM_CTRL2CTRL * =2: 1_SPACI NG ?
MEM_CTRL2MEM * =2.5: 1_SPACI NG ?
MEM_CMD2CMVD * =1. 5: 1_SPACI NG ?
MEM_CMD2MVEM * =3: 1_SPACI NG ?
NMEM_DATA2DATA * =1. 5: 1_SPACI NG ?
NMEM_DATA2MVEM * =3: 1_SPACI NG ?
MEM_DQS2VEM * =3: 1_SPACI NG ?
MEM_20THER * 25 ML ?
Menory Bus Spaci ng Group Assi gnnents
NHﬁSF‘ACI NCLTYPEI NHﬁSF‘ACI NCLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET NHﬁSF‘ACI NCLTYPEI NHﬁSF‘ACI NCLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET
MEM_CLK MEM_CLK * MEM_CLK2MVEM MEM_CNVD MEM_CLK * MEM_CNVD2VEM
MEM_CLK MEM_CTRL * MEM_CLK2MVEM NMEM_CNVD MEM_CTRL * MEM_CNVD2 VEM
MEM_CLK NMEM_CNVD * MEM_CLK2MVEM MEM_CNVD NMEM_CNVD * MEM_CNVD2CVD
MEM_CLK NMEM_DATA * MEM_CLK2MVEM MEM_CNVD NMEM_DATA * MEM_CNVD2VEM
MEM_CLK NMEM_DQSs * MEM_CLK2MVEM MEM_CNVD NMEM_DQSs * MEM_CNVD2VEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
MEM_CTRL MEM_CLK * MEM_CTRL2MEM NMEM_DATA MEM_CLK * NMEM_DATA2MVEM
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL NMEM_DATA MEM_CTRL * NMEM_DATA2MVEM
MEM_CTRL NMEM_CNVD * MEM_CTRL2MEM NMEM_DATA NMEM_CNVD * NMEM_DATA2MVEM
MEM_CTRL NMEM_DATA * MEM_CTRL2MEM NMEM_DATA NMEM_DATA * NMEM_DATA2DATA
MEM_CTRL NMEM_DQSs * MEM_CTRL2MEM NMEM_DATA MEM_DQSs * NMEM_DATA2MVEM
NHﬁSF‘ACI NCLTYPEI NHﬁSF‘ACI NCLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET NHﬁSF‘ACI NCLTYPEI NHﬁSF‘ACI NCLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET
NMEM_DQSs MEM_CLK * MEM_DQS2VEM MEM_CLK * * MEM_20THER
NMEM_DQSs MEM_CTRL * MEM_DQS2VEM MEM_CTRL * * MEM_20THER
MEM _DQS MEM_CMD * MEM_DQS2NVEM MEM_CMD * * MEM _20THER
NMEM_DQSs NMEM_DATA * MEM_DQS2VEM NMEM_DATA * * MEM_20THER
NMEM_DQSs NMEM_DQSs * MEM_DQS2VEM MEM_DQSs * * MEM_20THER
. Need to support MEM *-style wi |l dcards!

DQ si g-nal s shoul d be matched within 20 ps of associated DQS pair.

DQS intra-pair

mat chi ng should be within 1 ps,

Al DQS pairs should be matched wi thin 100 ps of cl ocks.

CLK intra-pair

DQ A/ BA/ cnd si gnal

DDR3:

mat chi ng should be within 1 ps,
A/ BA/ cnd signals should be matched within 75 ps,
Al nmenory signals maxi numlength is 1.005 ps.

spacing is 3x dielectric,

inter-pair

no inter-pair

mat chi ng shoul d be
no CLK matching requirenent.
CLK minimum length is 594 ps

DQS/ CLK is 4x dielectric.

DQ si g-nal s should be matched within 5 ps of associated DQS pair.

DQS intra-pair

mat chi ng should be within 1 ps,

No DQS to clock matching requirenent.

CLK intra-pair

mat chi ng should be within 1 ps,

inter-pair

inter-pair

mat chi ng shoul w be

mat chi ng shoul d be

A/ BA/ cnd signals should be matched within 5 ps of CLK pairs.

Al menory signals maxi numlength is 1.005 ps.

DQ A/ BA/ cnd si gnal

spacing is 3x dielectric,

SOURCE: MCP79 Interface DG (DG 03328-001_vO0D),
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112),

CLK minimum length is 594 ps

DQS/ CLK is 4x dielectric.

Section 2.3
Section 6.2

mat chi ng requirenent.

within 140 ps.

(lengths include substrate).

within 180 ps
within 2 ps.

(lengths include substrate).

MCP MEM COMP Si gnal Constraints
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_MEM_COVP * Y 7 ML 7 ML =STANDARD =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

MCP_MEM_COMP

*

8 ML

?

SQURCE: MCP79 Interface DG (DG 03328-001_v0D),

Section 2.3.4

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 70D VDD | MEM O K MEM A CLK P<5..0>
O MMA QK MEM 70D VDD | MEM CLK MEM A _CLK_N<5. . 0>
O MEM A _CNTL MEM 40S_VDD | MEM CTRL. MEM A CKE<3..0>
O MEM A CNTL MEM 40S_VDD | MEM CTRL. MEM A CS L<3..0>
> MEM A CNTL MEM 40S_VDD | MEM CTRL. MEM A _ODT<3. . 0>
> MEMA QD MEM 40S_VDD | MEM CMD MEM A _A<14.. 0>
O MEMA QD MEM 40S_VDD | MEM CMD NVEM A BA<2..0>
O MEMA QD MEM 40S VDD | NEM CMD MEM A RAS L
O MEMA QD MEM 40S VDD | NEM CMD MEM A CAS L
O MEMA OD MEM 40S_VDD | NEM CMD MEM A VE L
O MEM A_DQ BYTEQ MEM 40S MVEM DATA MEM A _DQ<7.. 0>
O MEM A _DQ BYTEL MEM 40S MEM_DATA MEM A _DQx15. . 8>
[ MEM A DQ BYTE? MEM 40S MEM DATA MEM A DQ<23.. 16>
S MEM A DQ BYTE3 MEM 40S MEM_DATA MEM A _DQ<31. . 24>
[ MEM A _DQ BYTE4 MEM 40S VEM DATA MEM A DQ<39. . 32>
O MEM A_DQ BYTES MEM 40S MEM_DATA MEM A _DQ<47. . 40>
S MEM A_DQ BYTEG MEM 40S MEM_DATA MEM A _DQ<55. . 48>
[ MEM A_DQ BYTE? MEM 40S MEM_DATA MEM A _DQ<63. . 56>
O MEM A_DQ BYTEQ MEM 40S MEM_DATA MEM A _DiMVkO>
S MEM A DQ BYTE1 MEM 40S MEM_DATA MEM A _Dik1>
O MEM A _DQ BYTE2 MEM 40S MEM_DATA MEM A _Dik2>
O MEM A DQ BYTE3 MEM 40S MEM_DATA MEM A _DMVk3>

LA MEM 40S | M DATA | MEM A DiVk4>
[ MEM A_DQ BYTES MEM 40S MEM_DATA MEM A_DMVK5>
O MEM A_DQ BYTEG MEM 40S MEM_DATA MEM A _DMVk6>
[ MEM A DQ BYTE? MEM 40S MEM_DATA MEM A_DMK7>
O MEM A_DOSO MEM 70D MEM DGS MEM A_DQS_P<0>
[ MEM A_DOSO MEM 70D MEM DQS MEM A_DQS_N<O0>
S MEM A DOS1 MEM 70D MEM DGS MEM A _DQS_P<1>
O MEM A DOS1 MEM 70D MEM DGS MEM A _DOS_N<1>
O MEM A _DOS2 MEM 70D MEM DGS MEM A _DQS_P<2>
O MEM A _DOS2 MEM 70D MEM DGS MEM A _DQS_N<2>
O MMA DOS3 MVEM 70D MVEM DOS MEM A DQS P<3>
S MEM A _DOS3 MEM 70D MEM DQS MEM A _DQS_N<3>
O MEMA DGs4 MEM 70D MEM DQS NVEM A DS P<4>
O MEMA DGs4 MEM 70D MEM DQS MEM A_DQS_N<4>
S MEM A _DOS5 MEM 70D MEM DGS MEM A _DQS_P<5>
S MEM A _DOS5 MEM 70D MEM DQS MEM A _DQS_N<5>
[ MEM A_DOS6 MEM 70D MEM DGS MEM A _DQS_P<6>
S MEM A_DOS6 MEM 70D MEM DQS MEM A _DQS_N<6>
O MEM A_DOS7 MEM 70D MEM DGS MEM A _DQS_P<7>
O MEM A _DOS7 MEM 70D MEM DQS MEM A _DOS_N<7>
O MMB OK MEM 70D VDD | MEM CLK MEM B _CLK P<5.. 0>
O MMB aK MEM 70D VDD | MEM CLK MEM B_CLK_N<5. . 0>
O MEM B ONTL MEM 40S VDD | MEM CTRL NMVEM B_CKE<3. . 0>
[ MEM B CNTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0>
O MEM B CNTL MEM 40S_VDD | MEM CTRL. MEM B_ODT<3. . 0>
O MEMB QD MEM 40S_VDD | MEM CMD VEM B _A<14..0>
O MEMB QD MEM 40S_VDD | MEM CMD NVEM B BA<2. . 0>
O MEMB QD MEM 40S VDD | NEM CMD MEM B RAS L
O MEMB QD MEM 40S VDD | NEM CMD MEM B CAS L
O MEMB QD MEM 40S_VDD | NEM CMD MEM B_VE L
[ MEM B_DQ BYTEQ MEM 40S MVEM DATA MEM B_DQx7. . 0>
O MEM B _DQ BYTE1 MEM 40S MEM_DATA MEM B_DQx15. . 8>
[ MEM B _DQ BYTE? MEM 40S MEM DATA MEM B_DQ<23. . 16>
[ MEM B DQ BYTE3 MEM 40S VEM DATA MEM B_DQ<31. . 24>
S MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DQ<39. . 32>
S MEM B DQ BYTES MEM 40S MEM_DATA MEM B_DQ<47. . 40>
[ MEM B _DQ BYTEG MEM 40S MEM_DATA MEM B_DQ<55. . 48>
S MEM B _DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56>
O MEM B_DQ BYTEQ MEM 40S MEM_DATA MEM B_DMVkO>
O MEM B_DQ BYTE1 MEM 40S MEM_DATA MEM B_Dik1>
O MEM B DQ BYTE2 MEM 40S MEM_DATA MEM B_DMVk2>
S MEM B DQ BYTE3 MEM 40S MEM_DATA MEM B_DMVk3>
[ MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DiVk4>
O MEM B _DQ BYTES MEM 40S MEM_DATA MEM B_DMVk5>
S MEM B DQ BYTEG MEM 40S MEM_DATA MEM B_DMVk6>
[ MEM B_DQ BYTEY MEM 40S MEM_DATA MEM B_DMK7>
[ MEM B_DQS0 MEM 70D MEM DQS MEM B DQS P<0>
S MEM B_DQSO MEM 70D MEM DQS MEM B_DQS_N<0>
O MEM B DOS1 MEM 70D MEM DQS MEM B_DQS_P<1>
O MEM B DOS1 MEM 70D MEM DQS MEM B_DQS_N<1>
MM B_DOS2 MEM 70D MEM DQS MEM B_DQS_P<2>
O MEM B_DQS2 MEM 70D MEM DQS MEM B_DQS_N<2>
O MEM B_DOS3 MEM 70D MEM DQS MEM B_DQS_P<3>
O MEM B_DOS3 MEM 70D MEM DQS MEM B_DQS_N<3>
> MM B Ds4 MEM_ 70D MEM DQS MEM B_DQS_P<4>
S MEM B DOs4 MEM 70D MEM DGS MEM B_DQS_N<4>
O MEM B DQSS MEM 70D MEM DQS MEM B DQS P<5>
[ MEM B_DOS5 MEM 70D MEM DGS MEM B_DQS_N<5>
O MEM B DCS6 MEM 70D MEM DQS MEM B DQS P<6>
[ MEM B_DOS6 MEM 70D MEM DQS MEM B_DQS_N<6>
O MEM B_DQS? MEM 70D MEM DGS MEM B_DQS_P<7>
S MEM B_DOS? MEM 70D MEM DQS MEM B_DQS_N<7>
[ MP_MEM COVP MeP_VEM cove | vep VM cave | MCP_VEM COVP_ VDD
[ MP_MEM COVP MoP_VEM cove | vee VEM cove | MCP_VEM COVP__GND
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PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCI E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF 13.1 MM =90_OHM DI FF =90_OHM DI FF

CLK_PCI E_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

LI NE- TO- LI NE SPACI NG I GHT

SPACI NG_RULE_SET

LAYER LI NE- TO- LI NE SPACI NG

PCI E * =3X_DI ELECTRI C ? PCI E TOP, BOTTOM| =4X_DI ELECTRI C
CLK_PCI E * 20 ML ?
MCP_PEX_COMP * 8 ML ?

SOURCE: MCP7

Anal og

Vi deo Si gnal

9 Interface DG (DG 03328-001_vOD), Section 2.4

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CRT_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 VEI GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
CRT * =4: 1_SPACI NG ? CRT CRT * CRT_2CRT
CRT_2CRT * =STANDARD ?
CRT_2CLK * 50 ML ?
CRT_2SW TCHER * 250 ML ?
CRT_SYNC * 16 ML ?
MCP_DAC_COVP * =2: 1_SPACI NG ?

CRT signal single-ended i npedence varies by |ocation:

37.5-ohm from MCP to first termnation resistor.
50-ohm fromfirst to second term nation resistor.

- 75-ohm from out put

of three-pole filter to connector

(if possible).

R/ &' B signals should be matched as cl ose as possible and < 10 i nches.

SOURCE: MCP79 Interface DG (DG 03328-001_v0D),

Sections 2.5.1 & 2.5.2.

Di gital

Vi deo Si gnal

Constraints

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[— PCLE 90D PCLE PEG R2D P<15..0>
- PCI E_90D PO E PEG R2D N<15.. 0>
[ PEG RD PCl E_90D PCILE PEG R2D C P<15.. 0>
— PCI E_90D PO E PEG R2D C N<15..0>
[ PEG 2R PCl E_90D PCILE PEG D2R P<15.. 0>
[ PCl E_90D PCILE PEG D2R N<15.. 0>
— PCI E_90D POLE PEG D2R C P<15..0>
- PCl E_90D PO E PEG D2R C N<15.. 0>
[ — PCIE_90D PCIE PCIE M NI _R2D P
[ PCIE_90D PCIE PCLE M N _R2D N
O POE MN _RD PGl E_90D PO E PCOE MNI_R2D C P
[ PCI E 90D PCIE PO E MN _R2D C N
O POE MN_D2R PCl E_90D PCILE PCIE M N _D2R P
[ PCIE_90D PCIE PCLE M N _D2R N
[ — PCLE 90D PCLE PClE FWR2D P
[ PCIE_90D PCIE PCl E FWR2D N
[ PO E EWRD PCl E_90D PCILE PCE FWR2D C P
[ PCI E 90D PCIE PO E FWR2D C N
[ PCOE FW 2R PCl E_90D PCILE PCl E_ FW D2R P
[ PCI E 90D PCIE PCl E FWD2R N
f— PCLE 90D PCLE PCILE FWD2R C P
- PCLE 90D PCLE PCIE FWD2R C N
[— PCLE 90D PCLE PCl E EXCARD R2D P
[ PCI E_90D PCIE PCl E EXCARD R2D N
[SPOLE_EXCARD R2D PCI E_90D PO E PCl E_ EXCARD R2D C P
— PCI E_90D POLE PCl E_ EXCARD R2D C N
O POEEXGARD R |paEoon  |pae | PCE EXCARD D2R P
PCl E_90D PCILE PCl E_ EXCARD D2R N

MP_PEQ_REECLK

CQLK_PCIE_100

CLK_PCE

PEG CLK100M P

CLK_PCIE_1000

CLK_PCE

PEG CLK100M N

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

DP_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
LVDS_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
MCP_DV_COMP * Y 20 ML 20 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
DI SPLAYPCORT * =3x_DI ELECTRI C ? DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C

LVDS intra-pair matching should be 5 mls.
Di spl ayPort/ TMDS intra-pair matching should be

Dl spl ayPort AUX CH intra-pair matching should be 5 ps.

Max | ength of LVDS/ Di splayPort/ TMDS traces: 12
SOURCE: MCP79 I nterface DG (DG 03328-001_v0D),

5 ps.

i nches.
Sections 2.5.3 & 2.5. 4.

SATA Interface Constraints

Pairs should be within 100 mls of clock |ength.
Inter-pair matchi ng should be within 150 ps.

No relationship to other signals.

MCP_PE1_REECIK CK PCIE 1000 CLK PO E PCIE CLKIOOM M NI _P
CIK PCIE 1000 LK PCIE PCl E CLK100M M NI _N
MCP_PE2_REFCI K CLK_PCIE 1000 QLK _PCE PCl E_ CLK100M FW P
CK PCIE 1000 GLK PCIE PCl E_ CLK100M FW N
MCP_PE3_REECLK QLK _PCIE_1000 LK _PCIE PCl E_CL KI00OM EXCARD P
CIK PCIE 1000 LK PCIE PCl E CLK100M EXCARD N

PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SATA_100D * =100_CHM DI FF|  =100_OHM DI FF =100_OHM DI FF | =100_CHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | V&I GHT
SATA * =4x_DI ELECTRI C ? SATA TOP, BOTTOM| =3x_DI ELECTRI C
SATA_TERWMP * 8 ML ?

SOURCE: MCP79 Interface DG (DG 03328-001

_vOD), Section 2.7.1.

MCP_PEX_CIL K_COMVP vep_PEX_cave | MCP_PEX _CLK COWP
CRT_RED CRT_50S CRT CRT_ IGR C PR
CRT_GREEN CRT_50S CRT CRT_ IGGYY

CRT_BI UE CRT_50S CRT CRT_IG B_COWP_PB
CRT_SYNC CRT_50S CRT_SYNC CRT_|I G HSYNC
CRT_SYNC CRT_50S CRT_SYNC CRT_I G VSYNC

MCP_DAC RSET Mep_pac cave | MCP_TV_DAC RSET
MCP_DAC VREE Mep_pac cave | MCP_TV_DAC VREF
TMDS_| G TXC DP_100D DiSPLAYPORT | TMDS | G TXC P

TMDS | G TXC DP_100D pspLayporTt | TMDS |G TXC N

IMDS_| G TXD DP_100D DISPLAYPORT | TMDS 1 G TXD P<2..0>
TMDS | G TXD DP_100D DiSPLAYPORT | TMDS | G TXD N<2. . 0>
DP_ M DP_100D pspiaypert [ DP 1G M _P<3. . 0>

DP_ M. DP_100D pspiaypert [ DP 1G ML_N<3. . 0>
DP_AUX_CH DP_100D pspiaypert | DP_1G AUX CH P
DP_AUX_CH DP_100D pspiayport | DP_1G AUX CH N

MCP_HDM _RSET

MCP_DV_COVP.

MCP_HDM _VPROBE

MCP_DV_COVP.

0 0000000000000000 00 900000000000 00 0000 0000 0000000 000000000 U

LVDS_1G A OK LVDS_100D LVDS LVDS IG A CLK P

LVDS 1G A QK LVDS_100D LVDS LVDS |G A CLK N

LVDS | G A _DATA LVDS_100D LVDS LVDS | G A DATA P<2..0>

LVDS | G A _DATA LVDS_100D LVDS LVDS | G A DATA N<2..0>

LVDS | G A _DATA3 LVDS 100D LVDS LVDS | G A DATA P<3>

LVDS_| G A_DATA3 LVDS_100D LVDS LVDS | G A DATA N<3>

LVDS_1G B A K LVDS_100D LVDS LVDS |G B _CLK P

LVDS_1G B A K LVDS_100D LVDS LVDS IG B_CLK N

LVDS | G B _DATA LVDS_100D LVDS LVDS | G B_DATA P<2..0>

LVDS | G B _DATA LVDS_100D LVDS LVDS | G B_DATA N<2..0>

LVDS | G B_DATA3 LVDS 100D LVDS LVDS | G B DATA P<3>

LVDS_I G B_DATA3 LVDS_100D LVDS LVDS | G B_DATA N<3>

MCP_| FPAB_RSET MCP_DV_COVP MCP_| FPAB_RSET

MCP_| EPAB_VPROBE. MCP_| FPAB_VPROBE

SATA_HDD_R2D SATA_100D SATA SATA HDD R2D C P
SATA_100D SATA SATA HDD R2D C N
SATA_100D SATA SATA _HDD R2D P
SATA_100D SATA SATA HDD R2D N

SATA_HDD_D2R SATA_100D SATA SATA _HDD D2R P
SATA_100D SATA SATA HDD D2R N
SATA_100D SATA SATA HDD D2R C P
SATA_100D SATA SATA HDD D2R C N

SATA_QDD_R2D SATA_100D SATA SATA ODD R2D C P
SATA_100D SATA SATA ODD R2D C N
SATA_100D SATA SATA _ODD R2D P
SATA_100D SATA SATA _ODD R2D N

SATA_QDD_I2R SATA_100D SATA SATA _ODD D2R P
SATA_100D SATA SATA ODD D2R N
SATA_100D SATA SATA ODD D2R C P
SATA_100D SATA SATA OOD D2R C N

MCP_SATA_TERMP SATA_TERMP MCP_SATA TERMP

MCP Constraints 1
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PCl Bus Constraints

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCl _55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
CLK_PCI _55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

PCl

=STANDARD ?

CLK_PCI

8 ML

SOURCE: MCP7

9 Interface DG (DG 03328-001_vO0D),

Section 2.8.

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

LPC

6 ML

CLK_LPC

8 ML

SOURCE: MCP7

USB 2.0

9 Interface DG (DG 03328-001_vO0D),
I nterface Constrai nts

Section 2.9.

1.

PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD

USB_90D * =90_OHM DI FF | =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT

usB

=2x_DI ELECTRI C ?

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP7

SMBus |

9 Interface DG (DG 03328-001_vOD),
ace Constraints

nt erf

Section 2.10. 1.

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SMB_55S * =55_OHM_SE =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

SvB

=2x_DI ELECTRI C ?

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

HD Audi

Section 2.11.1.

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
HDA_55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

HDA

=2x_DI ELECTRI C ?

MCP_HDA_COMP

8 ML

SOURCE: MCP7

SI O Si gnal

9 Interface DG (DG 03328-001_vOD),
Constraints

Section 2.12. 1.

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
CLK_SLOW 55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

CLK_SLow

8 ML

?

SOURCE: MCP7

9 Interface DG (DG 03328-001_vO0D),

Section 2.13.

SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPI _55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

SPI

8 ML

?

SOURCE: MCP79 Interface DG (DG 03328-001_v0D),

Section 2. 14.

MCP_HDA_PULLDN_COMVP

MCP_HDA_COVP

MCP_HDA_ PULLDN_ COWP

MOP_SUS A K QK SLONS5S | QK SLON PM CLK32K_SUSCLK R
CLK SION55S | CLK SLOW PM _CLK32K_SUSCLK
SPI_QK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPI_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
SPI_CS0 SPI_55S SPL SPI_CSO_R L
SPL_55S S SPI _CS0_L

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ MP_DEBUG PCl_55S PCl MCP_DEBUG<7. . 0>
> Pd_AD PCl_55S PCl PCl _AD<23. . 8>
S Pd_AD24 PCl_55S PCl PCl _AD<24>

> Pd_AD PCl_55S PCl PCl _AD<31. . 25>
S—ka_aD pPal_55S pCl PCl _PAR

O PO _CBEL PCl_55S PCl PCl _C BE L<3..0>
> PO_CnTL PCl_55S pCl PCl _| RDY_L

> PO_CNTL PCl_55S PCl PCl _DEVSEL_L

> Pa_CnTL PCl_55S PCl PCl _PERR L

> PCL_CONTL PCl _55S pCl PCl _SERR L

[ PCL_CONTL PCl _55S pCl PCl _STOP L
[—>—PCL_CNTL PCl_55S PCl PCl _TRDY_L

> PO _CNTL PCl_55S PCl PCl _FRAME L
[—PQ_REQ_L PCl_55S PCl PCl _REQO_L

> PCL_GNTO_L PCl_55S PCl PCl _GNTO_L
[O—PQ_REQI_L pPal_55S pCl PCl _REQL L

O Pa_aNT1_L PCl _55S pCl PCl _GNT1 L

O PCL_INTWL PCl_55S PCl PCl _ I NTW L
PO _INIX L PCl_55S PCl PCl _I NTX L
PO _INTY L PCl _55S pCl PCl _INTY_L

O PO _INIZ L PCl _55S pCl PCl _INTZ_ L
O—MP PQ_AK2 CLK_PCl_55S | GLK_PCl PCl _CLK33M MCP_R
— K PO 558 | ALK PCl PCl _CLK33M MCP
> LPC AD LPC 55S LPC LPC AD<3.. 0>

[ LPC ERAME L LPC 558 LPC LPC FRAME L

[ LPC RESET L LPC 558 LPC LPC RESET L

O MeiPCaAKo | AKIPC55S | AKIPC LPC CLK33M SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
[ CLK LPC 555 | GLK LPC LPC CLK33M LPCPLUS
[ USB EXTA USB_90D USB USB_EXTA P

[— USB_90D USB USB_EXTA N

- USB 90D UsB USB_EXTA MUXED P
[ USB 90D USB USB EXTA MUXED N
> UsB MN USB_90D USB UsB M NI _P

— USB_90D USB USB_M NI _N

[ USB_EXTD USB_90D USB USB_EXTD P

[— USB_90D USB USB_EXTD_N

[ USB CAVERA USB_90D USB USB_CAMERA P

[ USB 90D USB USB CAMERA N

— UsB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ UsB TPAD USB_90D USB USB_TPAD_P

— USB_90D USB USB_TPAD N

> UsBIR USB_90D USB USB IR P

[— USB_90D USB USB_IR N

[ USB EXTB USB_90D USB USB _EXTB_P

[— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB USB_EXCARD P

— USB 90D USB USB_EXCARD N

[ USB EXTC USB 90D USB USB EXTC P

— USB_90D USB USB_EXTC N

[ MCP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
[ SMBUS_MP_0_QlK SMB 55S SMB SMBUS MCP_0_CLK
[ SMBUS_MCP_0_DATA SMB 555 SMB SMBUS MCP_0_ DATA
[O—SMBUS MCP_1_aLK SMB 555 SMB SMBUS MCP_1_CLK
[ SMBUS_MCP_1_DATA SMB_55S SMB SMBUS MCP_1_DATA
[ HDABIT QK HDA_55S HDA HDA BIT_CLK

f— HDA_55S HDA HDA BIT_CLK R
[ HDA_SYNC HDA_55S HDA HDA_SYNC

— HDA_55S HDA HDA SYNC R

[ HDARST L HDA_55S HDA HDA RST R L

[ HDA_55S HDA HDA RST L

[ HDA_SDI N0 HDA_55S HDA HDA_SDI NO

f— HDA_55S HDA HDA _SDI N_CODEC
[ HDA_sbaur HDA 55S HDA HDA_SDOUT

— HDA_55S HDA HDA SDOUT_R

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

13 19

19

19

19 42 44 83

19 42 44 83

19 26 83

19 26

26 42

26 44

20 40

20 40

9 20

9 20

9 20

9 20

20 31

20 31

20 31

20 31

20 50

20 50

20 41

20 41

20 40

20 40

20 32

20 32

9 20

9 20

21

21 26

26 42

21 44

a4 53

21 44

a4 53

21 44

21 44
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MCP RGM |

(Et hernet) Constraints

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH | MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ON LAYER?
MCP_M | _COMP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =55_OHM SE|  =55_OHM SE =55_0OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

MCOP_BUFO_CLK

=3: 1_SPACI NG

ENET_M |

12 ML

SOURCE: MCP73 Interface DG (DG 02974-001_vO01),

PHY)

88E1116R

( Et

her net

Constraints

Sections 2.7.2 & 2.7. 4

PHYSI CAL_RULE_SET

LAYER

&L%E%JTE M NI MUM LI NE W DTH

M NI MUM NECK W DTH | MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ENET_MDI _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

VEI GHT

ENET_MDI

25 ML

?

SOURCE: MCP73 Interface DG (DG 02974-001_v01), Section 2.7.4

ﬂ
4
]
9
|

:
2
3
1)
q

NET_TYPE

PHYSI CAL

SPACI NG

MCP_M | _COvP

MCP_M 1 _COvP

MCP_M | _COVP_VDD

MCP_M 1 _COvP

MCP_M | _COvP

MCP_M | _COVP_GND

MCP_Cl K25M BUEQ

ENET_M | _55S

MCP_BUFO_CLK

MCP_CLK25M BUFO_R

ENET_M | _55S

MCP_BUFO_CLK

RTL8211_CLK25M CKXTAL1

| —

| —

| —

| —

[O—ENET_INTR L ENET_M | _55S | ENET_M | ENET_I NTR L

O ENET_ MO ENET M1 55S | ENET M1 ENET_MDI O
[O—ENET_MC ENET_M1_55S | ENET M| ENET_NMDC

[ ENET_PURDWN_L ENET_M|_55S | ENET M| ENET_PWRDWN L

[ ENET M1 _55S | ENET M1 ENET_CLK125M RXCLK R
[O—ENET_RXQLK ENET_M | _55S | ENET_M | ENET_CLK125M RXCLK
[ ENET_M | _55S | ENET M| ENET_RXD R<3..0>
[_ENET_RXD ENET_M|_55S | ENET M| ENET_RXD<0>

[ ENET_RXD_STRAP ENET M1 55S | ENET M1 ENET_RXD<3.. 1>

[ ENET_RXD ENET M1 _55S | ENET M1 ENET_RX_CTRL
[O—ENET_TXQK ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
[ ENET_TXDO ENET_M | _55S | ENET_M | ENET_TXD<0>

[ ENET_TXD ENET M1 55S | ENET M1 ENET_TXD<3.. 1>
[O—ENET_TXD ENET_M|_55S | ENET M| ENET_TX_CTRL

[ ENET M1 _55S | ENET M1 ENET_RESET L

O ENET_MD ENET_MDI 1000 ENET_MDI ENET_MDI _P<3..0>
[ ENET_NMDI 1000 ENET_MDI ENET_MDI _N<3. . 0>

18

18

33

Et her net

Constraints
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SYNC_DATE=02/ 18/ 2008

NOTI CE OF PROPRI ETARY PROPERTY
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8 7 6 5 4 3 2 1

FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
N _ _ - - - -
FW 110D =110_cHM DI FF| =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF | =110_OHM DI FF —_rweo_tea Fwii0n fwe EW PO TPA P o
[O—EWPo_TPA EW 110D EW TP FW PO_TPA N 36 38
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT S—EWP0_TPB EW 110D EW TP FW PO_TPB_P 36 38
pEpp— N 3 1 SPACI NG > > EWP0_TPB EW 110D EW TP EW PO_TPB N 36 38
= S ’ [O—EWPp1_TPA EW 110D EW TP FW P1_TPA P 36 38
[O—EWPp1_TPA EW 110D EW TP FW P1_TPA N 36 38
> FEWeP1_TPB EW 110D EW TP FWP1_TPB P 36 38
[O—EWPp1_TPR EW 110D EW TP FW P1_TPB_N 36 38
Port 2 Not Used

FireWwWre Constraints
SYNC_MASTER=MUXGFX SYNC_DATE=02/ 18/ 2008
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4

SMC SMBus Net Properties

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W

SMBUS_SMC_MGMI_SCL

SMB_55S SMB SMBUS SMC MGMT_SCL

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ SMBUS_SMC A_S3_SQl SMB 555 SMB SMBUS _SMC A S3_SCL
[ SMBUS SMC A S3_SDA_ | SMB 55S SMB SMBUS SMC A S3_SDA
S SMBUS SMC B S0_SOL SMB 55S SMB SMBUS SMC B SO_SCL
[ SMBUS_SMC B SO_SDA SMB_55S SMB SMBUS_SMC B _SO_SDA
S SMBUS SMC 0_S0_SOL SMB 55S SMB SMBUS _SMC 0_SO0_SCL
[ SMBUS SMC 0_SO_SDA_ | SMB 55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS_SMC BSA SO SMB_55S SMB SMBUS_SMC BSA_SCL

[ SMBUS_SMC BSA_SDA SMB 555 SMB SMBUS SMC BSA SDA

| —

| —

SMBUS _SMC_MGMI_SDA

SMB_55S SMB SMBUS_SMC_MGMTI_SDA

SMBus Charg

er Net Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ CHGR Csl 1TOl_DI FEPAIR CHGR CsI _P
[ 1TOl_DI FEPAIR CHGR CsSI _N
[ CHGR CSO 1TOl_DI FEPAIR CHGR CSO P
[ 1TOl_DI FEPAIR CHGR CSO N

SMC Constraints

SYNC_NMASTER=MUXGFX SYNC_DATE=02/ 18/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
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2

GDDR3 FB A/ B Net

Properties

GDDR3 Frame Buffer Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
GDDR3_40R55SE * =55_0HM_SE =40_OHM_SE 0.095 WM 12.7 WM =STANDARD =STANDARD

‘GDDR3_40SE * =40_OHM_SE =40_OHM_SE 0.095 WM =40_OHM_SE =STANDARD =STANDARD
GDDR3_80D * =80_OHVLDI FF =80_CHM DI FF 0.095 MM =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
GDDR3_CLK * =2.5:1_SPACI NG ?
GDDR3_CVD * =2.5: 1_SPACI NG ?
‘GDDR3_DATA * =2.5: 1_SPACI NG ?
GDDR3_DQs * =2.5: 1_SPACI NG ?

From T18
Di gital

MXM

Vi deo Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
DP_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
LVDS_100D * =100_0HM 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 VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C ?
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ?

LVDS intra-pair

Di spl ayPort/ TVDS i ntra-pair
Dl spl ayPort AUX CH intra-pair

mat chi ng should be 5 mls.
mat chi ng should be 5 ps.

Inter-pair

mat chi ng shoul d be 5 ps. No rel ationship to other signals.
Max | ength of LVDS/ DisplayPort/ TVMDS traces: 12 inches.
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4.
MUXGFX Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ L\Ds A aK LVDS_100D LvDs LVDS A CLK P 80 83
[ LS A ax LVDS 100D LvDS LVDS A CLK_N 80 83
[[T99—LVDS_A DAL, LVDS 100D LvDS LVDS_A_DATA P<2..0> 80 83
TS LVDS A_DAT, LVDS 100D LvDS LVDS A DATA N<2..0> 80 83
= LVDS B QK LVDS_100D LvDs LVDS B CLK P 80 83
i LVDS B QK LVDS_100D LvDs LVDS B CLK N 80 83
20D L\VDS_B_DATL LVDS 100D LvDS LVDS B DATA P<2..0> 80 83
[[200)—LVDS_B_DAT, LVDS 100D LvDS LVDS B _DATA N<2..0> 80 83
= LVDS_100D LvDs LVDS_CONN_A CLK F_P 770
K LVDS 100D Lvps LVDS CONN A CLK F N 779
= LVDS 100D LvDS LVDS CONN B CLK F P 7 79
= LVDS_100D LvDs LVDS CONN B CLK F N 779
S Lvps_1000 Lvos LVDS CONN A CLK P 70 80
= Lvps_1000 Lvos LVDS CONN A CLK N 0 80
=2 LVDS_100D LvDs LVDS CONN A DATA P<2..0> 70 80
S Lvps_1000 Lvos LVDS CONN A DATA N<2..0> 270 80
= LVDS_100D LvDs LVDS_CONN B_CLK_P 79 80
S Lvps_1000 Lvos LVDS CONN B CLK N 70 80
15 Lvps 1000 Lvps LVDS CONN B DATA P<2..0> 7 79 80
= LvDS 1000 Lvos LVDS CONN_B_DATA N<2..0> 7 76 80
ey DP M DP_100D psplayporT | DP_M._C P<3.. 0> o
e DP_100D pspiaypert | DP.ML_C N<3. . 0> o1
DM DP_100D pspayperT | DP_M._P<3. . 0> 50 81
= DP_100D pspLayperT | DP_ML_N<3. . 0> a0 81
DM DP_100D pispLAayPorT | DP.ML_CONN_P<3.. 0> o1
= DP_100D DLsPLAYPORT | DP_ML_CONN_N<3. . 0> o
=y DP_AUX_CH DP_100D pispLAayPorT | DP_AUX CH C P 80 81
s DP_AUX_CH DP_100D pspraypert | DP_AUX CH C N a0 81

Pairs should be within 100 mls of clock |ength.
mat chi ng shoul d be within 150 ps.

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CD—feaaxe GDDRE_80D CODRE_ ALK FB A CLK P<0> 72
- conra_aon J—— FB A CLK N<O> 2
> feaaxe coora_aon coora_ak FB A CLK P<1> 2
D coora_son cooma_ak FB A CLK_N<1> 2
>—tsanan conra_somssse cooma_an FB A MA<1..0> 7
[>_sesean CDDRA_A0RSSSE coora_an FB A MA<12..6> 2
[>sesan CDDRA_A0RSSSE coora_an FB A BA<2..0> 2
[—tsaan conra_somssse coms_an FB A RAS L 7
[O—tsanan cooma_somssse coms_an FB A CAS L 7
[O—tsanan conra_somssse coms_an FB A VE L 7
[O—tesmmanen conra_somssse coms_an FB A CKE 7
[O—taancso cooRa_somssse coms_an FB A CSO L 7
[ fessanen conRa_somssse coms_an FB A DRAM RST 7
>—faaan cooRa_sose cooma_an FB A LMAS5. . 2> 2
> f=ean conra_anse coora_an FB A UVASS. . 2> 1
[O—eaa o coora_sose choms_nas FB A WDQS<0> 7
[O—eaawos cooRa_sose choms_nas FB A WDQS<1> 7
[O—£aawos coora_sose choms_Das FB A WDQS<2> 7
[O—£aawos coora_sose choms_nas FB A WDQS<3> 7
> —£.a soceo conra_anse conRa_DeE: FB A RDQS<0> 2
[>_£e_a soost cooRa_snse cooRa_ngs FB A RDQS<1> 7
>—taamos croea_anse cooea_oos FB A RDS<2> ”
>—eaa o croea_aose croea_oos FB A RDS<3> ”
[>—faamave conra_anse conRa_paT, FB A DQ<7..0> 2
[O—taamave cooRa_sose cooRa_paTy FB A DQ<15.. 8> 2
[>—taa o avre croea_aose croea_oa FB A DO<23..16> ”
[O—taamane cooRa_sose cooRa_paTy FB A DQ<31..24> ,2
[>—aaoan conra_anse conRa_paT, FB A DQM L<0> 2
> aaoua conra_anse J—— FB A DOM L<1> 2
[O—taamwe cooRa_sose cooRa_paty FB A DOM L<2> .
>_feaoo cooRa_snse cooRa_DAT FB A DOM L<3> 7
[>ee8 wosn coora_sose choms_nas FB A VWDQS<4> 7
[O—ta8 wos coora_sose choms_Das FB A WDQS<5> 7
[O—£a8 wos cooRa_sose choms_nas FB A WDQS<6> 72
[O—£a8 wos cooRa_sose cooRa_nas FB A WDQS<7> 7
[>—£a8 o cooRa_sose cooRa_nas FB_A_RDQS<4> 7
> ¢a8 soc conra_anse cooRa_neE: FB A RDQS<5> 2
[ se8 e conra_anse cooRa_neE: FB A RDQS<6> 2
> se8 s conra_anse J—— FB A RDQS<7> 2
[O—taamavr cooRa_sose cooRa_paTy FB A DO<39..32> 2
> ¢a8 o ane conra_anse conRa_paT, FB A DQ<47..40> 2
[>ee.8 00 aviE cooRa_sose cooRa_paTy FB A DQ<55. . 48> 72
[O—tasmane coora_sose cooRa_paty FB A DQ<63..56> 7
[ AT cooRa_4nse cooRa_DAT FB A DOM L<4> 7
> faeou conra_anse conRa_paT, FB A DQM L<5> 2
[O—tanow coora_sose cooRa_paTy FB A DOV L<6> 7
> faeoe conra_anse conRa_paT, FB A DOM L<7> 2
P6 Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ (cxs05_nores) QK SLOW: QK slow GPU CLK27M 76
[ cxs0s_akezuss ax sion. ax son GPU CLK27M SS 76
O L\DS EGA QK LVDS 100D LvDS LVDS EG A CLK P 77
O LWDS EGA K LVDS_100D LvDs LVDS EG A CLK N 77
[ LVDS EG A _DAT. LVDS_100D LvDs LVDS EG A DATA P<2..0> 77
[ LVDS EG A _DAT. LVDS_100D LvDs LVDS EG A DATA N<2..0> 77
[ L\DS_EG B DA, LVDS 100D LvDS LVDS EG B DATA P<2..0> 77
[ LVDS EG B DA LVDS_100D LvDs LVDS EG B DATA N<2..0> 77
> DM DP_100D pispLayporTt | DPEG ML_P<3. . 0>
DM DP_100D pispLayporTt | DPEG ML_N<3. . 0>
[ DP_AUX_CH DP_100D DisPLAYPORT | DP_EG AUX CH P
> DP_AUX_CH DP_100D pispLAayPorT | DP.EG AUX CH N
= DP_100D pispayport |DPEG AUX CH C P
= DP_100D pispiayporT | DPEG AUX CH C N

GDDR3 FB C/ D Net

Properties

T TVRE
ELECTR GAL_GONSTRAI NT_SET PrvsI caL sPACI NG
> secaxe copra_son coora_aK FB B CLK P<0>
— cooRa_son coora_aK FB B CLK N<O>
[ fenaxe coore_son coore_ak FB B CLK P<l>
— GpoRa_gop anRE_aK FB_B_CLK_N<1>
S moan GDDRA_40RSSSE aoRa_avn FB_B_MA<1.. 0>
[ feman cooea_somssse coore_an FB B MA<12. . 6>
[ seman cooea_somssse coore_an FB B BA<2..0>
[ seman cooea_somssse coore_an FB B RAS L
[ seman cooea_somssse coore_an FB B CAS L
[—seman cooea_somssse coore_an FB B VE L
> _femanen [ — coore_an FB B CKE
[O—tamo copRa_aomssSE coora_an FB B CSO L
[>_recoanem cooea_somssse coore_an FB B DRAM RST
S fmcan GDDR3_40SE copR3_an FB_B_LMA<S. . 2>
[ f=oan cooea_dose coore_an FB B UMAS. . 2>
[ —£8.cunceo cooea_dose coore_nas FB B WDQS<0>
[>—sacun cooea_dose coore_ncs FB B WDQS<1>
[——sec s cooea_dose coore_nas FB B WDQS<2>
[>—secuns cooea_dose coore_ncs FB B \DQS<3>
[ &8 aoceo cooea_dose coore_ncs FB B RDQS<0>
[>—re_c aoost cooea_dose coore_ncs FB B RDQS<1>
[>secaxs cooea_dose coore_nas FB B RDQS<2>
[ secaxs cooea_dose coore_ncs FB B RDQS<3>
[>—secomans cooea_dose cooRe_paT FB B DO<7..0>
[O—tacmave cooRa_dose GopRa_DAT, FB_B_DQ<15. . 8>
[ secoane cooea_dose cooRe_paT FB B DQ<23..16>
[>—secoane cooea_dose cooee_paT FB B DO<31..24>
> acoan cooea_dose cooRa_paT FB B DQM L<0>
> facoua cooea_dose cooRe_paT FB B DQM L<1>
> facoue cooea_dose cooRa_paT FB B DQM L<2>
[>_recoon cooea_dose cooa_paT FB B DQM L<3>
[>—£e.0vocsn cooea_dose coore_ncs FB B \DQS<4>
[>sanvo cooea_dose coore_ncs FB B WDQS<5>
[>—sanvs cooea_dose coore_ncs FB B VDQS<6>
8.0 uncs GDDR3_40SE cooR3_Das. FB_B_WDQS<7>
i S GDDR3_40SE choR3_Das. FB B RDQS<4>
[>sanso cooea_dose coore_ncs FB B RDQS<5>
[>—sanaxs cooea_dose coore_ncs FB B RDQS<6>
[ sensxs cooea_dose coore_nas FB B RDQS<7>
[>—sanmevs cooea_dose cooRa_paT FB B DO<39..32>
[>—fenoane cooea_dose cooRa_paT FB B DQ<47..40>
[>—_r8.n.oq avie cooea_dose cooRe_paT FB B DO<55.. 48>
> senooane cooea_dose cooRe_paT FB B DQ<63..56>
[>aooan cooea_dose cooRa_paT FB B DQM L<4>
[>—faoou cooea_dose cooRa_paT FB B DQM L<5>
O F=omae GDDR3_40SE GDDRA_DAT, FB B DQM L<6>
£e.D o cooea_dose cooa_paT FB B DQM L<7>
—

GPU ((¥6) Constraints
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ALON ROUTE MB9 Specific Net Properties MB9 Specific Net Properties
PHYSI CAL_RULE_SET LAYER M NIMUM LINE WDTH | M NI MJUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ON LAYER? NET_TVPE NET_TYPE
SENSE_1TOL_55S * 11 0 FFPAIR =55_CHM SE =55_CHM SE =55_CHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
o ENETCONN P<3.. 0>
THERM 1TOL_55S * =1: 1_DI FFPAIR =55_CHM SE =55_CHM SE =55_CHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R — EMELNDL_100D EREL % > (PClI E EXCARD) PCLE_90D PCIE PCl E EXCARD R2D P 7 32 89
— ENET_MDI_100D ENETCONN ENETCONN N<3. . 0> 35
[5>—(PCLE_EXCARD) palE 90D o E PCl E_EXCARD R2D N 7352 80
DI FFPAI R * =1:1_DI FFPAIR =1:1_DI FFPAIR =1:1_DI FFPAI R =1:1_DI FFPAI R | FEnY SATA 100D SATA SATA ODD R2D UF P 39 oot a0n baE PCE MN R2D P
= SATA_100D SATA SATA_ODD R2D_UF_N » B pore_m N = o1 e
SATA_100D SATA SATA ODD D2R UF_P D PO VN ol E_ 20D paE PCE MN_R2D N I
= = * @RS CLK_PCIE_1000 CLK_PCLE PCl E_CLK100M M NI _CONN_P 2
[ 172> SATA 100D SATA SATA ODD D2R UF N 39 [(Te0> — — —
. = QK PCIE 1000 CLK PCLE PCI E_CLK100M M NI _CONN N o
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT = SATA_100D SATA SATA_HDD D2R UF_P 39 1T01 o FT:PAI = CHGR CSI R P
| FEnY SATA_100D SATA SATA HDD D2R UF N 2 [ _ o
SENSE * =2:1_SPACI NG ? 1TOL_DI EEPAI CHGR CSI _R N 61
- =
= SATA_100D SATA SATA HOD R2D UF P % 1TOl DI EEPAL CHGR CSO R P
THERM * =2:1_SPACI NG ? = SATA_100D SATA SATA_HDD_R2D UF_N 30 L0 = e e
= 1TOL_ DI EEPAI CHGR CSO R N 26 61
— ENSE DI FEPAI R ENSE_1TQ1_! ENSE GFEXI WP6_VSEN P 78 =
AUDI O * =2: 1_SPACI NG ? (USB_EXTA) UsB 90D use USB2 EXTA MUXED P a0
- o ENSE 1TON ense GFXI WP6_VSEN N o - X
=D (USB_EXTA) Usa 90D Lse USB2 EXTA MUXED N w0
[__sese oierens ense_1rcn enee MCPOCRE! SNS P e - -
[ (USB_EXTA) s o use UsB2_LT1_P a0
= N ense MCPOCRE! SNS N e - -
5 (USB_EXTA) UsB_e0D Use USB2 LT1 N w0
[ CRUTHVENS D2 DP THERM 1TQL ! THERM CPUTHVENS D2_P a8 = =
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT TI7 (USB EXTD) use 90D use CONN_TPAD_USB P
[ THERM 1TCL THERML CPUTHVBNS D2 N -
N CPU THERMD P > (USB EXTD) USB_90D use CONN_TPAD_USB_N
ENETCONN 25 MLS ? D Cou THERD Do THERM 1TQL THERM 10 48 S (\SH_CAMERA) Ler s0n . USE CAMERA CONN P "
= THERM 1T THERM CPU_THERMD N 10 48
7 (USB CANVERA) USB_90D usB USB CAMERA CONN N 31
[ CRUTHVENS D 0P THERM 1TQL THERM GPUTHVBNS D P a8 = -~
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEI GHT - = = USB_90D. use CONN _USB2_BT P 31
= THERM 1TCL THERML GPUTHVBNS D N -
T Usa aon usa CONN USB2 BT N .
G\D * =STANDARD ? [ED>—CeuTHERD Do THERM 1TO1_! THERM GPU TDI ODE P 48 76 =
Usa 90D Lsa USB LT2_P a0
THERVM TQL THERM GPU TDI ODE N 48 76 L =
PP1VB_MEM * =STANDARD ? = e T Use_20D use USB LT2_N a0
- > Mcemiaens o e —— f— NCPTHVENS D P w0 -
. s aon usa USB2 EXCARD CONN P o
= THERV 1TCL : ThERM MCPTHVENS D N - X
[T Usa aon usa USB2_EXCARD CONN N s m
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT B MCP_THERMD DP. THERM 1TOL_! THERM MCP_THMVDI ODE P 21 48 =
= pp_100D DLSPLAYPORT. DP_IG AUX CH C P 0
= THERM 1TQ1 ! THERM MCP_THMVDI CDE N 21 48 u DP IG AUX CH C N
@D_P2vm . 0.20 MM 1000 et Deroan e 110n . 1V05CPUl SNS R = DP_100D DL SPLAYPORT. 0
(= = —a v MCP_PE4_REFCLK CLK_PCIE 100D | QK POE PCl E_CLK100M FC P
B 1V | R =2 = — = — = 932
PYR_P2M 0.20 1000 = ense 1Tcn ense 05CPUI SNS “ — QK paE t00p| akpae | PO E_CLKI00M FC_N o
[I55> SENSE DIEEPALR ENSE_1TCL EnsE DDRI SNS R P a7 = = = =
- PClE FC R2D POLE 00D PaE PCE FC R2D C P 9 32
= ENSE_1TQL EnsE DDRI SNS_R N - = X
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — = POLE 90D e E PCIE FC RD C N 9 32
— ENSE_DI EEPAL R ENSE_1TOI ENSE GPUl SENS_P a7 PQLE FC 2R PCl E FC D2R P
MEM CLK an B G\D_P2WM = ENSE_1TOH ENnSE GPUI SENS N p (197 BALEa0D PAE o %
= POLE 90D POE PCl E FC D2R N o 2
G ese 1rcr_ - 1V05CPU P - = -
MEM OVD @ . @\D_P2MM = P E 90D pa e PCIE FC R2D P 2
A | > ENSE_1TC1_: ENSE 1VO5CPU N 47 &6 - PClE FC R2D N
’ DDRI SNS_P = e o sar -
MEM CTRL e G\D_P2WM (T3> SENSE DI EEPALR ENSE_1TCL EnsE o a7 — QK paE 1000 ax pae | PCLE CLKIOOM EXCARD CONN N o
MEM_DATA G\D * GND_P2MM |mxig ENSETOLS ERSE P1V8GPU P v 715 A K PCE 100 QK POE PCl E_CLK100M EXCARD CONN P 5,
N [I58)—SENSEDLRERALR ENSEATaL ERSE P1VaGPU N ‘7 — SPK_QUT DL EEPALR AUDLO SPKRCONN L_P_OUT 75788
VEM OGS b G0 P2ma (2 ENSETOLS ERSE ISNS CPU P v — DI EEPALR AUDLO SPKRCONN L_N_OUT 75758
TERy_ SENSE_[1 EEPAL R EnsE_ 170 enee LSS oy B 16 e DLEEPALR AUDLO SPKRCONN_S_P_OUT et s
= ENSE 1701 ENSE e a0 — DI EEPAI R AUDL O SPKRCONN_S N _QU 757 58
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — GND > SPK DLEEPALR ALDLO SPid N R P Teree
- — - — - ZRULE L > DI EEPAI R AUDIL O SPKRCONN_R_N_OUT 757 58
CLK_FsB ao * G\D_P2MM = o DI EEPAL R AUDI O SPKRAMP_L_P_QOUT o,
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET U D * P2i [ — BPOER PR3V S5 re = DLEEPALR ALDLO SPid LN °
_ 5 = > ] > RULE cPu_caw o G\D_P2WM - B PR PP3V3 SO 78 == DI EEPAI R AUDI O SPKRAMP_R P_QUT -,
CLK_PCIE G\D * GND_P2MM CPU_GTLREF G\D * GND_P2MM D B_PONER PP1V5 SO > DI EFEPALR AUDI O SPKRAMP_R N _OUT o,
oE . , pp—" E—— . , pp—" [ED—Sense nieeealR ENSE_1TOH ENSE P1V8GPUI SNS P = DI EEPAI R AUDLO SPKRAMP_S P_QOUT o,
- - - = ENSE_1TOH ENnSE P1V8GPUI SNS N — DI EEPAI R AUDLO SPKRAMP_S N _OUT o,
SATA G\D * G\D_P2MM FSB_DSTB FSB_DSTB * G\D_P2MM = ENSE_DI FEPAI R ENSE_1TQ1_! ENSE P1VBGPUI SNS R P a7
usB G\D * GND_P2MM = ENSE_1TQ1 ! ENSE P1VBGPUI SNS R N P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
CLK_PCIE SB_PONER . PVR_P2WM - = - = - b
ENET_MDI ao * @D_P2vm
SATA SB_PONER . PVR_P2MWM
usB SB_PONER . PWR_P2MM
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
MEM_40S * 0.09 W 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET MEM _40S_VDD * 0.09 mw™M 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
LVDS ao * @D_P2vv
- MEM_70D * 0.09 W 5.8 WM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Menory Constraint Rel axations MENLTOD VoD ; 9,09, lo ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
A PClI E_90D * 0.09 W 100 M L
Al low 0.127 necks for >0.127 lines for GMCH fanout. OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PHYSI CAL_RULE_SET LAYER CA,&‘LEQ’YE%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP USB_90D TOP 0.09 MM 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D BOTTOM 0.127 Mv 6.35 MM
— MCP_DV_COwP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_MEM_COVP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_M | _COWP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_USB_RBI AS TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COwP * 0.25 W 250 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
- H 4 CPU_27P4S BOTTOM 0.23 MM 100 M L
G ap hi cs , SATA Constrai nt Rel axati ons OVERRI DE oo | overmioe ovERRI DE OVERRI DE OvERRI DE ovERRI DE ovERRI DE
Alternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff) PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
NET_PHYSI CAL_TYPE | AREA TYPE | PHYSI CAL_RULE _SET MEM 40S 1SL4, 1 SL9 Proj ect Specific Constraints
- OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
LVDS_100D BGA 100_DI FF_BGA SYNC_NMASTER=MUXGFX SYNC_DATE=02/ 21/ 2008
- - - MEM_40S_VDD ISL3, 1sL10 N — —
DP_100D BGA 100_DI FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE NOTI CE OF PROPRI ETARY PROPERTY
- M 70D I SL4, | SL
SATA_100D BGA 100_DI FF_BGA '\595,?, gE %JEF’QR, §E9 OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE OVERR! DE THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
MEM 70D_VDD | 1SL3,1SL10 N AGREES TO THE FOLLOWNG
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE | TO MAINTAIN THE DOCUMENT | N CONFI DENCE
. . Il NOT TO REPRODUCE CR COPY I T
Ground-referenced nenory signals (DQ DOM DQS) MAY route on |1 SL9 (VDD-referenced plane)but not next to VDD island. 11 NOT TO REVEAL OR PUBLISH I N € o PART
Forces power-referenced nenory signals (CLK, ADDR, CTRL) to not route on ISL3, |SL4 & | SL10(GN\D-ref erenced pl anes). o

@ APPLE | NC.

SI ZE | DRAW NG NUMBER REV.
D 051- 7546 A 0.
SCALE SHT oF
NONE 95 96
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1
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MD9 Boar d- Speci fi c Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

OLREFRR

TOP, 1SL2, 1 SL3, | SL4, | SL5, I SL6, | SL7, 1 SL8, | SL9, | SL10, | SL11, BOTTOM

NO_TYPE, BGA

M 15.5.1

PHYSI CAL_RULE_SET LAYER ALFONBTE | 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 LINE-TO LI NE SPACING | VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =50_CHM SE =50_CHM SE 14 W Y Y DEFAULT * 0.1 MW ? * * BGA BGA_P1MWM
STANDARD * Y =DEFAULT =DEFAULT 10 MW =DEFAULT =DEFAULT STANDARD * =DEFAULT ? MEM_CLK * BGA BGA_P2MM
BGA_P1MWM * =DEFAULT ? CLK_FsB * BGA BGA_P2MM
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
BGA_P2MM * =DEFAULT ? CLK_PCIE * BGA BGA_P2MM
55_OHM_SE TGP, BOTTOM ¥ 0.090 MM 0.090 M
BGA_P3MWM * =DEFAULT ? CLK_SLOW * BGA BGA_P2MM
55_OHM_SE . ¥ 0.076 MM 0.076 M1 =STANDARD =STANDARD =STANDARD
FSB_DSTB FSB_DSTB BGA BGA_P3WM
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VI GHT
NOTE: From T18 M.B, changed to refl ect MP9 stackup.
ALLON ROUTE 1.5:1_SPACI NG . 0.15 MM 2
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
1.8:1_SPACI NG . 0.18 M ? SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
50_OHM SE TGP, BOTTOM ¥ 0.110 Mv 0.095 Mv b
2:1_SPACI NG * 0.2 WM ? 2X_DI ELECTRI C * 0. 140 mwm ?
50_CHM SE N ¥ 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD =
2.5:1_SPACI NG * 0.25 W ? 3X_DI ELECTRI C * 0.210 MM ?
3: 1_SPACI NG * 0.3 WM ? 4X_DI ELECTRI C * 0.280 MM ?
4:1_SPACI NG * 0.4 M ? 5X_DI ELECTRI C * 0.350 w ?
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_OHM_SE TGP, BOTTOM ¥ 0.165 MV 0.095 MY
40_CHM SE . ¥ 0.135 M1 0.135 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_OHM_SE TOP, BOTTOM ¥ 0.310 Mv 0.095 MV
27P4_OHM_SE * Y 0.250 M1 0.250 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW
70_OHM_DI FF 1SL3, 1 SL4 Y 0.160 M1 0.160 MM 0.175 W 0.175 W
70_OHM_DI FF 1SL9, 1 SL10 Y 0.160 MM 0.160 MM 0.175 W 0.175 W
70_OHM_DI FF 1SL2, 18111 Y 0.170 M1 0.170 Mv 0.150 M1 0.150 M1
70_OHM_DI FF TOP, BOTTOM ¥ 0.170 M 0.095 M 0.150 M1 0.150 M1
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM 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 1SL3, 1 SL4 Y 0.125 Mv 0.125 Mv 0.180 M1 0.180 M1
80_OHM DI FF 1SL9, 1 SL10 Y 0.125 Mv 0.125 Mv 0.180 M1 0.180 M1
80_OHM DI FF 1SL2, 18111 Y 0.140 M1 0.140 MM 0.190 M1 0.190 M1
80_OHM DI FF TGP, BOTTOM ¥ 0.140 MM 0.095 M 0.190 M1 0.190 M1
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, 1 SL4 Y 0.102 M 0.102 M1 0.220 W1 0.220 W1
90_OHM DI FF 1SL9, 1 SL10 Y 0.102 M1 0.102 M1 0.220 W1 0.220 W1
90_OHM DI FF 1SL2, 18111 Y 0.115 M1 0.115 Mv 0.230 MW 0.230 W1
90_OHM DI FF TGP, BOTTOM ¥ 0.115 Mv 0.095 M 0.230 W1 0.230 MW
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 PHYSI CAL_RULE_SET LAYER ALFONBHTE | 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_DI FF_BGA * =100_cHWLOI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
100_OHM DI FF 1SL3, 1SL4 ¥ 0.080 MM 0.080 MM 0.200 M1 0.200 M1 100_DI FF_BGA 1SL3, 1SL4 ¥ 0.075 Mv 0.075 Mv 0.125 W1 0.125 W1
100_OHM DI FF 1'SLY, 1'SL10 ¥ 0.080 MM 0.080 MM 0.200 M1 0.200 M1 100_DI FF_BGA 1'SL9, 1 SL10 ¥ 0.075 Mv 0.075 Mv 0.125 W1 0.125 W1
100_CHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 MM 0.220 MM 0.220 WM NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer layers and 95-ohns on inner |ayers.
100_CHM DI FF TGP, BOTTOM ¥ 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_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF 1SL3, 1 SL4 Y 0.077 M1 0.077 M 0.330 W1 0.330 W1
110_OHM DI FF 1SL9, 1 SL10 Y 0.077 M1 0.077 M 0.330 W1 0.330 W1
110_OHM DI FF 1SL2, 18111 Y 0.077 M1 0.077 M 0.330 W1 0.330 W1
110_OHM DI FF TOP, BOTTOM Y 0.077 M1 0.077 M 0.330 W1 0.330 W1

PCB Rul e Definitions

SYNC_MASTER=MB9_M.B

SYNC_DATE=01/ 22/ 2008}

NOTI CE OF PROPRI ETARY PROPERTY

COVPUTH
OW NG

ER, | NC. THE POSSESSOR

TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE OR COPY | T
NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE
AGREES TO THE FOLL

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A0.0
APPLE | NC. SOAE =T =
NONE 96 96
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