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BOM Vari ant s

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. 4GHz, 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_COMVONZ, MD8_COVMONS, MB8_DEBUG, MP8_PROGPARTS
VB8_ COMMVONL ONEW RE_PU, | SL6258A, MEVMRESET_HW MEMRESET_MCP, MCP_B02, MCP_PROD, MCPSEQ_SMC
VB8_ COMMONZ BKLT_PLL_NOT, BMON_ENG, M KEY, BOOT_MODE_USER, GPUVI D_1P00V, MUXGFX
VB8_ COMMON3 DPMUX_EN_SO, DP_ESD, EG PWRSEQ HW DP_CA DET_EG PLD, MCP_CS1_NO

VB8_DEBUG SMC_DEBUG_YES, XDP, LPCPLUS, VREFVRGN

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 CRI TI 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_0zD
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 CRI TI 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 I C, GPU, 55nm NV (06- GS, BGA969, LF| us0o0oo0 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 NK/ POI - E, 12 u4100 CRI TI CAL
338S0600 1 1 C, GVCP, MCP79- BO1, 35x35MM BGAL437 u1400 CRI TI CAL MCP_BO1
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, M8 u6100 CRI TI CAL BOOTROM_PROG
34182272 1 1 C, HDCP ROM NVG96, 8 PIN SO C, LF, HF us770 CRI TI CAL HDCP_YES
341S2384 1 IR ENCORE |1, CY7063803- LQXC w4800 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
33783641 1 1C, POC, SLB43, PRQ 2. 8G 35W 1066, €0, 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, Us450, 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

BOM OPTI ON REF DES COMMENTS:

PART NUMBER | ALTERNATE FOR
PART NUMBER

13850603

13850602

Mirata alt to Samsung

35351681

35351294

LM2011, CPAVP.  GBW

15250276

15250683

Mgl ayers alt to Dal e/ Vi shay

34182367

34152366

Microni x alt to SST

15250876

15250867

Mgl ayer alt to Delta

15750058

157S0055

Delta alt to TOK Magnetics

353S2312

35351466

INTERSI L ALT TO | NTERSI L

514- 0612

514- 0607

FOWINK XOVR ALT TO FOXCONN

514- 0613

514- 0608

FOWLINK ROVR ALT TO FOXCONN

15280915

15250796

Mgl ayers alt to Oyntec |ND
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Functional Test Points
Fan Connectors
FUNC_TEST
3 TPs
= TRUE =PP5V_SO_FAN LT n per Fan
- TRUE FAN LT _PVW w0
- TRUE FAN LT TACH w0
[ TRUE FAN RT_PVW w0
— TRUE FAN_RT_TACH w0 5 TPs
T TRUE GND D per Fan
LVDS Connectors
FUNC_TEST
= TRUE =PP3V3 SO DDC LCD o 76 70
> TRUE PP3V3 SW LCD 70
BKL Ad 79 84
g TRE LVDSSDSCCCLK Speaker Connectors
(6 79 80
[y TRUE LVDS DDC DATA 0 50
|:>: Zz TRUE LVDS_CONN_A_DATA_N<O> 1o 80 04 FUNC_TEST B MC Lo
= TRUE LVDS CONN A DATA P<0> 19 80 o4 5 TRUE
> TRUE. Bl_MC SHI ELD
| =2 Bl_MC H
TRUE LVDS CONN A DATA N<1> 79 80 o4 = TRUE
% TRUE LVDS CONN A DATA P<1> o 80 o4 =0 TRUE SPKRCONN _L_P_QOUT
=D TRUE SPKRCONN _L_N_OUT
= TRUE LVDS CONN A DATA N<2> 7o 50 90 = ng ggﬁms S E ouT
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¥ TUBS™ G BKL PWM

MAKE_BASE=TI

NC LVDS | G A DATAP<3>

18 89

MAKE_BASE=T!

RUE
NC LVDS | G A DATAN<3>

— LVDS_I G A DATA P<3>
— LVDS_I G A DATA N<3>

18 89

MAKE_BASE=TRUE

VRAM HS

83 6

GVUX ALI ASES

89 80

89 80

a3 _LCD BKLT EN LVDS BKL ON o5
NAKE_BASE=TRUE =
DP |G M. P<3> — =MCP HDM _TXC P 18
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>

89 80

MAKE_BASE=TRUE

89 80

=MCP

HDM TXD N<O..2>

DP 1G M._N<2..0>
MAKE_BASE=TRUE
DP 1 G DDC CLK

80 76

=MCP

HDM DDC CLK 35

MAKE_BASE=TRUE
DP_| G DDC DATA

80 76

=MCP

HDM _DDC DATA ;5

MAKE_BASE=TRUE
DP | G HPD

=Mop

HDM _HPD 18

MAKE_BASE=TRUE
s _PM ALL GPU PGOOD

ALL EG PGOOD 83

MAKE_BASE=TRUE

TP LVDS MUX SEL EG

LVDS MJUX SEL EG 83

VAKE_BASE=TRUE
ss _EG RESET L

GPU RESET L 0

MAKE_BASE=TRUE

17

17

17

17

GVUX_JTAG TDI

62

TP _USB_EXTDP
MAKE_BASE=TRUE

TP_USB_EXTDN
NVAKE_BASE=TRUE

TP_USB M NI P
MAKE_BASE=TRUE

TP_USB_ M NI N
NVAKE_BASE=TRUE

— USB_EXTD P 20 90
— USB _EXTD N 20 90
— USB_M NI _P 20 90
— USB_M NI _N 20 90
— =DVI _HPD GMUX_ | NT 18

GVUX | NT.
VAKE_BASE=TRUE

RO903
-+ MCP_SPKR 0 SMC_MCP_SAFE MODE .,
N
M- LF
402
TP_VEM A A<15> MEM A A<15> "
VAKE_BASE=TRUE

MEM B_A<15> 20

TP_MEM B A<15>
MAKE_BASE=T

TP _USB_EXTCP
MAKE_BASE=TRUE

USB_EXTC P

20 90

USB_EXTC N 20 90

TP_USB EX CN
VAKE_BASE=TI
MCP

TP_CPU PECI

CPU_PECI _MCP 14

VAKE_BASE=TRUE

AUD_| P_PERI PHERAL_DET

TP_MCP_GPI O 17
MAKE_BASE=TRUE

» =ZPP5V_S3_AUDI O PVR,

JTAG GMUX TDI
TVAKE_BASE=TRUE

GVUX_JTAG TMB 4

s JTAG GMUX TS
~MAKE_BASE=TRUE

83 6

GMUX_JTAG TDO 17

JTAG GMUX TDO
TVAKE_BASE=TRUE

s LVDS | G BKL_ON
~NRKE_BASESTRUE

s LVDS | G PANEL_PWR
VAKE_BASE=TRUE

1 G BKLT_EN

1G LCD PWR_EN

MCP79 PCl e PRSNT# Straps

These need work.

Add ot her PRSNT# straps if needed

NC LVDS | G B DATAP<3>

— LVDS |1 G B DATA P<3>

18 89

MAKE_BASE=TRUE

NC LVDS | G B DATAN<3>

— LVDS | G B DATA N<3>

18 89

MAKE_BASE=TRUE

s NC_LVDS A DATAP<3>

LVDS A DATA P<3>

MAKE_BASE=TRUE

s NC_LVDS A DATAN<3>
ROE

LVDS_A_DATA N<3>

MAKE_BASE=T!
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LVDS B _DATA P<3>

MAKE_BASE=TRUE
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s NC_LVDS B _DATAN<3>
RUE

MAKE_BASE=T!

6
Vo5 EG CLKREQ OUT L
= 5%
- 1/16W
M- LF
402
MCP D — =MCP_M | _RXER 18
[ MAKE BASESTRUE =
— =MCP_M1_CRS 18
'R0930 _ =MCcP_MI_Ca “
47K

PCI E RESEF L — FC RESET L
~NRKE_BASE= TRUE —
AUDI O ALI ASES
54 HDA Bl TCLK — HDA BIT_CLK

21 90

NVAKE_BASE=TRUE

XWD900

1 PP5V S3
01

AUD | PHS_SW TCH_EN

2 PP5V_S3_AUDI 54 56
if“g@@f@ﬁ@ﬁ?}?f

AUDI O AI\/P s7

19 59

ETHERNET ALIj ASES

— PM SLP

. =P3V3ENET_EN

VAKE_BASE=TRUE

RMGT L 2

— VAKE_BASE=
.._=P1VO5ENET_EN T -

s =PP3V3 ENET PHY VDDREG - TP _PP3V3

TRUE

ENET_PHY VDDREG

E_BASE=TRUE

s =RTL8211 REGOUT NC RTL82

11 REGOU

— =RTL8211

VAKE_BASE=TRUE

ENSWREG as

20

— =PP1V05_S0_MCP_SATA_ DVDD1
— =PP1V05_S0_MCP_SATA_ AVDDL
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s _=PP3V3_S0_XDP

M ni - XDP Connect or

NOTE: Thi s
Use with 920-0620 adapter

MCP79- speci fi c pi nout

is not

t he standard XDP pi hout.
board to support CPU, MCP debuggi ng.

Directi on of XDP nodul e

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

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

o 12111000 _=PP1VO5_SO_CPU
XDP
-
R1315* B TERN
54,9 J1300
bW LTH 030-01- G D- NOPEGS
;1552 F- ST-SM
2 1
o 1oqay XDP_BPM L<5> OBSEN_AQ -’ 3 OBSEN_CO JTAG MCP_TDO COW (s
87 10 XDP_BPM L<4> OBSEN_A1 «—>_ " 5 OBSEN_C1 JTAG MCP_TRST_ L 62
> L -—— > L o
o7 10¢g—y XDP_BPM L<3> OBSDATA_AQ -« 0 9 OBSDATA_CO0 MCP_ DEBUG<0> B 10 %
o 0 XDP_BPM L<2> OBSDATA_Al 12 1 OBSDATA_C1 MCP_DEBUG<1> 10 50
o - 2 = - >
o 10 oy XDP_BPM L<1> OBSDATA_A2 16 15 OBSDATA_C2 MCP_DEBUG<2> B 10 %
7 10 XDP_BPM L<0> OBSDATA_A3 18 17 OBSDATA _C3 MCP_DEBUG<3> 19 90
o _ . - _ a>
TP_XDP_OBSEN B0 OBSEN_BO b2 21 OBSEN_DO JTAG MCP_TDI .
TP_XDP_OBSEN_B1 OBSEN_B1 2 23 OBSEN_D1 JTAG MCP_TMB oo o 2
p6 25
TP_XDP_OBSDATA_BO OBSDATA_BO > 2° 27 OBSDATA_DO MCP_DEBUG<4> ay e
TP_XDP_OBSDATA_B1 OBSDATA_B1 30 29 OBSDATA_D1 MCP_DEBUG<5> o> 9 o0
32 31
TP_XDP_OBSDATA B2 OBSDATA_B2 34 33 OBSDATA_D2 MCP_ DEBUG<6> B 19 %
XDP TP_XDP_OBSDATA_B3 OBSDATA_B3 36 35 OBSDATA_D3 MCP_DEBUG<7> D
R1399 . 38 37
w10 oy CPU_PVRED 1, 3K 2 XDP_PWRGD PVWRGD! HOOKO 40 39 | TPCLK/ HOOKA FSB CLK_| TP_P Ty e o7
% XDP_0BS20 HOOK1 - 2 a1 | TPCLK#/ HOOKS FSB_CLK_I TP_N am e o
e VCC_OBS_AB 44 a3 VCC_0BS_CD
2 1 oy PM_LATRI GGER L HOOK2 a6 a5 RESET#/ HOOK6 XDP_CPURST_L FSB_CPURST_L (1o 0 16 o0
2 s com JTAG MCP_TCK HOOK3 a8 a7 DBR#/ HOOK? XDP_DBRESET_L 10 26
50 49 NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V.
%0 45 2 oy SMBUS _NMCP_O_DATA SDA - 52 51 TDO XDP_TDO_CONN ame
%0 45 21 1¢ay SMBUS_MCP_0_CLK scL 54 53 TRSTn XDP_TRST_L [ © 10 o7
TCK1 oL olss DI XDP_TDI [ ¢ 10 o7
w10 om XDP_TCK TCKQ 8 57 ™G XDP_TNS =
60 59 XDP_PRESENT#
X DP
C1300: 1 C1301
0.1uF —L 0 1TuF
0% 169
16V 16V
X5R 2 2 ¥5R
402 402
998- 1571

eXt ended Debug Port (M ni XDP)

SYNC_NMASTER=MB9_M.B SYNC_DATE=01/ 08/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COVPUTER, | 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 I N WHOLE OR PART

33

SIZE DRAW NG NUMBER REV.
D 051- 7546 A 0.0
APPLE | NC. — - -
NORE 13 96

1




Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4: 04pm (ﬁo of ficial

87 10 7

87 10 7

87 10 7

87 10 7

FSB_DI NV_L<0>

FSB_DI NV_L<2>

FSB_DSTB_L_P<0>
FSB_DSTB_L_N<O0>

T40
u40
Va1

87 10 7¢I >
FSB_DSTB L_P<1>
FSB_DSTB _L_N<1>

W89
V87

wwray FSB DINV L<1> o , V35
87 10 7 FSB_DSTB L_P<2> N37,
87 10 7 FSB_DSTB L_N<2> L36

N35

87 10 7¢BI) -—>

worqary FOB DSTB L P<3> o , M9
87 10 7 FSB_DSTB L_N<3> M1
87 10 7@&8_M_|—<3>—‘_¢
ww@y FSB AL<3> = o, A3
87 10 7 FSB A L<4> AE38
ooy FOB A L<6> @ o  AE34
87 107 FSB A L<6> AC37,
87 10 7. FSB A L<7> AE37,
87 10 7 FSB_A L<8> AE35,
87 107 FSB_A L<9> AB3S5,
87 10 7 FSB_A L<10> AF35
87 10 7. FSB A L<11> AG35
87 10 7@@_AM
87 107 FSB_A L<13> AE33
87 10 7@@_AM
87 10 7 FSB_A L<15> A8
ey FOB A L<16> o ,  AG4
87 10 7. FSB A L<17> AN38
87 10 7 FSB A L<18> AL39
87 10 7 FSB_A L<19> AG33,
87 107 FSB_A L<20> AL33
87 107 FSB_A L<21> AJ33
87 10 7 FSB_A L<22> ANG6
87 10 7@@_AM
87 107 FSB_A_L<24> AJ37,
87 10 7@@_AM
87 107 FSB_A L<26> AJ38
w0y FOB A L<27> o ,  AL37
87 10 7. FSB A L<28> AL34
87 10 7 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,
oo@Es FSB A L<34> o , AR,
ooy FSB A L<35> o ,  ANGS
o 07¢cay FSB_ADSTB L<0> o ,  AE36
o 07¢ay FSB_ADSTB L<1> o ,  AK35,
87 10 7 FSB_REQ L<0> AC38,
2210 0s =PP1VO5_SO_NMCP_FSB o7 10 7@2—25-%«—%
| wwoay FSB REQ L<3> o ,  AGS3
R1410' R1415* wwoay FSB REQ L<4> o ,  AGSS,
s % o 10 1@y ESB_ADS L > AD2

1/16W 1/16W —»
- LE CLF 87 10 FSB BNR L > AD43
22 022 o 10 +ars ESB_BREQO_L o nea0
PM THRMIRI P = Eon BREOLL > A
87 43 10 L o7 10 FSB_DBSY_L e ADBY
o T CPU_FERR L o ooy FSB_DRDY L T o
87 10 7B FSB HT L > AB42
87 10 7B FSB H TM L - AD40
87 10 7 TR FSB_LOCK L - ACA3
) 57 10 (OOT} FSB TRDY L > AE41

NO STUFF | NO STUFF NO STUFF

CPU_PECI _MCP E41

R1 i 1 1 ° g -
4219 R1421J|2 1R|g‘422 87 62 43 10 (OOT} CPU_PROCHOT L - AJ41
1713w 1713w AT - AGAS
VF-LF VF-LF VF- LF > AHAQ,

402, 402, 5402 —>
o mm—=MF_BSEL<2> (MCP_BSEL <2>) . Fa2
o mm—=MCP_BSEL<1> (MCP_BSEL<1>) - D42
s > =MCP_BSEL<0> (MCP_BSEL <0>) > F41
a7 10 FSB_RS_L<0> . ACAL,
87 10 % FSB_RS L<1> ; AB41
o7 10 qorFSB_RS_L<2> > ACA2

R1430'| ['R1435 .« PP1V05_SO0_MCP_PLL_FSB
49.19/0 éllu/gﬂ. 9 270 mA (A01) 206 mMA 4 AR7
1/ 16W 1/16W 20 M AH27
Vb, [ ], 46T 29 mA [ Axs

15 m AH28

«» MCP_BCLK_VM._COWP_VDD ANVBY

2 MCP_BCLK_VM._COVP_GND AVHO

R1431*
49. 9

1%

1/ 16W

MF- LF
402,

= MCP_CPU_COVP_VCC AVH3

o« MCP_CPU_COVP_GND Avi2

docunent nunber).

oM T
Ul1400
MCP79- TOPO- B
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#

ICPU_A3#

CPU_A4#

CPU_AS#

CPU_AG#

CPU_AT#

ICPU_A8#

ICPU_A9#

CPU_A10#
CPU_AL1#
CPU_A12#
CPU_A13#
CPU_Al4#
CPU_A15#
CPU_A16#
CPU_AL7#
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#

FSB

ICPU_ADSTBO#
ICPU_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_FERR#

ICPU_BSEL2
ICPU_BSEL1
ICPU_BSELO

CPU_RSO#
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
ICPU_COMP_GND

=PP1V05_S0_MCP_FSB

del ay mat chi ng.

CPU_DO#- Y43 FSB D _L<0> 7 10 87
CPU_D1#W2 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#, Y42 FSB_D _L<7> 10 87
CPU_DB#~ P42 FSB D L<8> 7 10 87
CPU_Do# W41 FSB D _L<9> 7 10 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> _—
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> 710 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> 10 87
CPU_D25#U36 FSB D L<25> 7 10 87
CPU_D26#,U35 ESB D L<26> 7 10 87
CPU_D27#U33 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#-N\33 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_DB7#,R39 FSB_D L<37> 710 87
CPU_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_D47#-~937 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#~N40 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_DBO#~ 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> By 7 08
CPU_BPRI #{AA41 FSB_BPRI _L o o0 o
CPU_DEFER#AA0 FSB DEFER L oo 10 57
BCLK_QUT_CPU_H_&42 FSB _CLK _CPU P 10 87
BCLK_OUT_CPU_N~GA1 FSB_CLK _CPU N oo 10 57
BCLK_QUT_I TP_P_AL43 FSB OLK ITP P rymyiser
BCLK_OUT_| TP_NAL42 FSB CLK I TP_N oD 15 5
BCLK_OUT_NB_H_AL41 e FSB CLK MCP_P
BCLK_OUT_NB_N~AK42 7 FSB CLK MCP_N
Loop- back cl ock for
BCLK_I N_N~AK41
BCLK_I N_P_AJ40
CPU_A20MHAF41 CPU_A20M L T 10 o7
CPU_| GNNE#|- AH39 gg | GNNE_ L oo 10 57 NO STUFF
CPU_I NI T#AHA2 INIT L 10 87 1
CPULI NTR_AF42 CPU_I NTR o a0 o 440
CPU_NM | AGAL CPU_NM oo 5 20 57 Fiow
CPU_SM #,AHL CPU_SM _L o 0 o Q02
cPU_ AH43 CPU_PWRGD [T 10 13 &7
CPU_RESET#-H38 FSB_CPURST_L OO © 10 13 67
CPU_SLP#-~AMB3 FSB _CPUSLP_L Qo o0 57
CPU_DPSLP#~AN33 CPU DPSLP_L oD 10 57
CPU_DPWR#AVB2 FSB_DPWR L oo 10 57
CPU_STPCLK#AGA2 CPU STPCLK L oo 0 o7
CPU_DPRSTP#~AN32 CPU_DPRSTP_L oD © 10 62 57

89 14 22 24
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o8 28 NMNEM A 63> AL8
o8 28 NMEM A_| 62> ALY
88 28 MEM A 61> AP9
88 28 MEM A 60> AN9
o8 28 NMNEM A 59> AL6
o8 28 NMNEM A 58> AL7
88 28 NMNEM A 57> ANG
o8 28 NMNEM A 56> AN7
o8 28 MEM A 55> AR6
88 28 NMNEM A 54> AR7
o8 28 NMNEM A 53> AV6
88 28 MEM A 52> AV
88 28 MEM A_ 51> AN1O
88 28 MEM A 50> AR5
88 28 NMNEM A 49> AU
88 28 MEM A 48> AV5
88 28 MEM A 47> AU7
88 28 NMNEM A 46> AU
88 28 NMNEM A 45> AV®
o8 28 NMNEM A 44> AP11
88 28 NMNEM A 43> AV
o8 28 MEM A 42> AY5
88 28 NMNEM A 41> AW
88 28 MEM A_ 40> AV9
o8 28 NMNEM A 39> AULL
o8 28 NMNEM A 38> AV11l
o8 28 NMNEM A 37> AV13
a8 28 MEM A 36> AW 3
o8 28 NMNEM A 35> ARL1
o5 28 MEM A 34> AT11
o8 28 NMNEM A 33> ARL4
88 28 NMNEM A 32> AUL3
88 28 MEM A 31> AR26
a8 28 MEM A 30> AU25
88 28 MEM A_ 29> AT27
88 28 NMNEM A 28> AR7
88 28 MEM A 27> AP25
88 28 MEM A 26> AR25
o8 28 NMNEM A 25> AP27
88 28 MEM A 24> AR27
88 28 MEM A 23> AP29
88 28 NMNEM A 22> AR29
88 28 MEM A 21> AP31
88 28 MEM A 20> AR31
88 28 NMNEM A 19> AV27
88 28 MEM A_ 18> AN29
88 28 MEM A 17> AV29
88 28 MEM A 16> AN31
88 28 MEM A 15> AU3L
88 28 MEM A 14> AR33
88 28 MEM A 13> AV37
88 28 MEM A 12> AVB7
88 28 MEM A 11> AT31
88 28 MEM A 10> AV31
88 28 MEM A 9> AT37
88 28 MEM A 8> AU37
a8 28 MEM A_ 7> AVBY
88 28 MEM A 6> AV39
88 28 MEM A 5> AR37
88 28 MEM A 4> AR38
88 28 MEM A 3> Av38
88 28 NMNEM A 2> AVBS
88 28 MEM A 1> AR35
8 28 NMEM A 0> AP35
o8 28 NMEM A DIVK7> - AN
o8 20 o MEM A DMk6> - A5
o 28 (OOT} MEM A DWMK5> o ARIO
o 28 (OOT} NMVEM A Divk4> -« ANL3
o8 28 MEM A_DMk3> AN27
v 25 (OOT} NMEM A Divk2> -« AV29
88 28 MEM A Dwvk1> o Av3s

-« AR34

o0 20 (OO} MEM A _DiMVkO>

oM T
U1400
MCP79- TOPO- B
BGA
(2 OF 11)
MDQO_63 MDQS0_7_P| AL10 MEM A P<7> 2
MDQO_62 MDQS0_7_N-AL11 NMEM A | _N<7> 28
MDQO_61 MDQS0_6_P| AR8 MEM A P<6> 20
MDQO_60  MDQSO_6_NARO o o NMEM A DQS N<6> 2
MDQO_59 MDQS0_5_P| AW MEM A P<5> 20
MDQO_58 MDQS0_5_N-AV8 MEM A N<5> 2
MDQO_57 MDQS0_4_P| AP13 MEM A P<4> 28
MDQO_56 MDQS0_4_N|-ARL3 NMNEM A N<4> 2
MDQO_55 MDQS0_3_P[ AV25 MEM A P<3> 28
MDQ_54  MDQSO_3_NARS o o NMEM A DS N<3> s
MDQO_53 MDQS0_2_P| AU30 MEM A P<2> 28
MDQO_52 MDQS0_2_NpAU29 MEM A N<2> 28
MDQO_51 MDQS0_1_P| AT35 MEM A_ _P<1> 2
MDQO_50 MDQSO_1_NHAU35 MEM A N<1> 2
MDQO_49 MDQS0_0_P[ AU39 MEM A P<0> s
MDQO_48 MDQS0_0_N|-AT39 MEM A N<O0> 28
MDQO_47
MDQO_46
voo_as Q)
MDQO_44
MDQO_43
MDQO_42 MRASO#|AVLT o MEM A RAS L o 2
MDQO_41 MCASO#|APLT o MEM A CAS L o 2
MDQO_40 ME#ARLY ,,  NMEMA VE L iy
MDQO_39
MDQO_38 s
MDQO_37
MDQO_36 l_
MDQO_35
MDQ_34 5 MBAO_2| AP23 MEM A BA<2> 2
VoD 33 = veao_1[APLO o NEM A BA<1> %
MDQD_32 m MBAO_O| AWL7 MEM A BA<0> oD 2
MDQO_31
MDQO_30 <
MDQO_29
MDQO_28 D_
MDQO_27
VDQD_26 MAO_14| ARR3 o NVEM A A<14> oo =
NDQO_25 MAO_13| AULS o MEM A A<13> o 2
o4 >- MAO_12[ AN23 MEM A A<12> oD
Voo o5 wo_t1|Ael o MVEM A A<ll> o e
VDQD_22 MAO_10[ AN1O MVEM A A<10> oD 25
o1 MAO_9[ AV21 NMEM A A<9> o =
i wo sl A2 NVEM A A<8> i
NDQ)719 MAO_ 7| AU21 MEM A_A<7> 28
VDQD_18 MAO_6| AP21 MEM A A<6> oo =
NDQD_17 Mao_5| AR2L MEM A A<5> oD
MDQO_16 MAO_4| AN21 MEM A_A<4> 20
MDQ_15 wo 3| A1, MEM A A<3> o 20
NDQO_14 MAO_2| AULS MEM A _A<2> o 2
NDQ)713 MAO_1| AT19 MEM A A<1> o 2
VDQD_12 MAO_O| ARLO NMEM A A<O0> oo
MDQO_11
Ve | VEMORY
- CONTROL
MDQ_8 0A
N | MoKoA2 plAWS TP MEM A CLK2P
oo 5 | MOLKOAZ NAVSS o TP_MEM A CLK2N
MDQO_4 MCLKOA_1_P| BA24 MEM A CLK P<1> [T =0
MDQO_3 MCLKOA_1_N-AY24 o MEM A CLK N<1> o 2
MDQ_2
I B i V= VI WS T
MDQ_0 O - oo 26
MDQVD_7 MCSOA_1#(AT15 o MEM A CS L<1> o 20
MDQVD_6 MCSOA o#ARLE o, MEM A CS L<0> 28
MDQWD_5
MDQWD_4 MODTOA_1[ AP1S MEM A ODT<1> oo =
MDQWD_3 MODTOA O| AVIS _,  NMEM A ODT<0>  my 28
MDQWD_2
MDQMVD_1 MCKEOA 1| AU23 NMEM A CKE<1> 28
MDQVD_O MCOKEOA O AT23 NMEM A CKE<O0> o =

88

88

88

88

88

88

88

88

88

oM T

88 29 MEM B 63> AT4
88 29 MEM B_ 62> AT3
a8 29 MEM B 61> AV2

88 29 MEM B 60> AV3
88 29 NMVEM B, 59> ARA
a8 29 MEM B 58> AR3
88 29 NMVEM B, 57> AR
o8 29 MEM B 56> AU
88 29 NMVEM B, 55> AY4
88 29 NVEM B, 54> AY3
88 29 MEM B 53> BB3
88 29 NVEM B, 52> BC3
88 20 MEM B_ 51> AWM
88 29 MEM B 50> AVB
88 29 MEM B 49> BA3
88 29 NMVEM B, 48> BB2
88 20 MEM B 47> BB5
88 29 NVEM B, 46> BAS
88 29 MEM B 45> BA8
88 20 NVEM B, 44> BC8
88 20 NVEM B, 43> BB4
88 20 NVEM B, 42> B4
88 20 NVEM B, 41> BA7
o8 29 MEM B_ 40> AY8
88 29 MEM B 39> BA9
88 29 NMVEM B, 38> BB10
88 29 NVEM B, 37> BB12
88 29 MEM B 36> AWL2
88 29 NMVEM B, 35> BBS
88 29 MEM B 34> BBY
88 29 NMVEM B, 33> AY12
88 29 MEM B 32> BA12
88 29 MEM B 31> BC32
a8 29 MEM B 30> AVB2
88 29 NMVEM B_| 29> BA35
88 29 MEM B 28> AY36
88 29 MEM B 27> BA32
o0 20 gy VEM B_DQ<26> BB32
88 29 NMVEM B 25> BA34
88 29 NMVEM B, 24> AY35
88 29 NMVEM B 23> BC36
88 29 NMVEM B 22> AVB6
88 29 MEM B 21> BA39
88 29 NMVEM B, 20> AY40
88 20 NMVEM B, 19> BA36
88 29 NMVEM B_| 18> BB36
88 20 NMVEM B, 17> BA38
88 29 MEM B 16> AY39
88 29 MEM B 15> BB40
88 29 MEM B 14> AWMO
88 29 MEM B 13> AV42
88 20 NMEM B 12> Av4l
88 29 NMEM B 11> BA40
88 20 NMVEM B, 10> BG40
88 29 MEM B 9> AWM2
88 29 NMVEM B, 8> AWML
88 29 NMVEM B_| 7> AT40
88 29 NMVEM B, 6> AT41
88 29 NMVEM B, 5> APA1
88 29 MEM B 4> ANAO
88 29 MEM B 3> AU40
88 29 NMVEM B, 2> AUAL
88 20 NMVEM B, 1> ARAL
58 29 (B MEM B DQ<0> —s AP42
88 29 NMVEM B_DIVK7> ATS
3 VEM B_DMVK6> BA2
88 29 VEM B_DiVk5> AY7
88 29 NVEM B_Divk4> BA11
a8 29 MEM B_DMk3> BB34
88 29 NMVEM B_Divk2> BB38
88 29 NMVEM B_Divk1> AY43

NVEM B_Div0> AR42

o 20 q@orp— V=V B DIVED=> o ARAZ |

Ul1400
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BGA
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MDQL_63 MDQS1_7_P

AT2 NVEM B P<7> 20 88
T1 MEM B_DQS_N<7> 29 8
AY2 NVEM B P<6> 20 88
AY1 . NMVEM B_DQS N<6> s
BB6 MEM B P<5> 20 88
BAG o o NMVEM B_DQS_N<5> B> 29 88
BA10 MEM B P<4> 20 88
Y11 MEM B N<4> 20 88
BB33 NVEM B P<3> 20 88
BA33 o o MEM B DQS N<3> 5 20 00
BB37 NVEM B P<2> 20 88
BA37 NVEM B N<2> 20 88
BA43 MEM B_ _P<1> 29 83
Y42 MEM B N<1> 20 88
AT42 NVEM B P<0> 20 88
T43 NVEM B N<O> 20 88
pAWE MEM B_RAS L oy 29 8
BALS NMEM B_CAS L @y 2 8
BAL6 MEM B_WE_L ory 29 88

MDQL_47

MDQL_46

MDQL_45 ]

MDQL_44

MDQL_43

MDQL_42 MRAS1#

MDQL_41 MCAS1#

MDQL_40 MAEL#

MDQL_39

MDQL_38 s

MDQL_37

MDQL_36 l_

MDQL_35

MDQL_34 5 MBAL_2

MDQL_33 l— MBAL_1

MDQL_32 m MBAL_O

MDQL_31

MDQL_30 <

MDQL_29

MDQL_28 D_

M2 g g

QL 25 MAL_13

ol 24 >— MAL_12

NDsz 3 MAL_11
- MAL_10

MDQL_22 W o

MDQL_21 VAl s

MDQL_20 VAL 7

MDQL_19 VAL 6

MDQL_18 VAL e

MDQL_17 VAL 2

MDQL_16 VAL 3

MDQL_15 VAL o

MDQL_14 VAL 1

MDQL_13 VAL O

MDQL_12 -

MDQL_11

MDQL_10

5 [ mey

MQL_8 1A

ﬁ*; MCLK1A 2_P|

DL 5 MCLK1A 2_N

MDQL_4 MCLK1A 1_P|

MDQL_3 MCLK1A 1_N

ﬁ*i MCLK1A O_P|

NDQL O MCLK1A 0_N|

MDQML_7 MCS1A_1#

MDQML_6 MCS1A_O#

MDQVL_5

MDQML_4 MODT1A 1

MDQVL_3 MODT1A 0

MDQVL_2

MDQML_1 MCKE1A 1

MDQVL_O MCKELA 0

BB29 MEM B_BA<2> D 20
BB18 o NMVEM B_BA<1> e R
BBL7 NMVEM B_BA<0> oD 29 88
BA29 o NMVEM B_A<14> oo 2 88
BAL4 NMVEM B_A<13> @y 20 8
Ave8 MEM B_A<12> D 2
BC28 MEM B_A<11> o 20 8
BAL7 NMVEM B_A<10> oD 29 88
BB28 NMEM B_A<9> T 20 8
AY28 NMEM B_A<8> @y 20 8
BA28 MEM B_A<7> o 29
AY27 NMEM B_A<6> @y 20 8
BA27 MEM B_A<5> @y 20 8
BA26 MEM B_A<4> o 29
BB26 o, NMEM B_A<3> @y 20 8
BA25 NMEM B_A<2> e R
BB25 MEM B_A<1> oD 2 o8
BAIS NMEM B_A<0> @y 20 8
BA42 TP_MEM B CLK2P

BB42 TP_MEM B_CLK2N

BB22 MEM B_CLK _P<1> Ty 29 88
BA22 MEM B_CLK N<1> @y 20 8
BALO MEM B_CLK_P<0> oy 29 8
AYL9 MEM B CLK N<O> 5y 20 60
BBl4 MEM B_CS L<1> oy 29 8
BB16 _, MEMB CS L<0> ymyaose

BB13 MEM B_ODT<1> oy 20 88
AYLS MEM B_QODT<0> ory 29 88

AY31L MEM B_CKE<1>
BB30 MEM B_CKE<0>

oy 29 88
[am 20 88

MCP Menory Interface

SYNC_NMASTER=T18_M.B SYNC_DATE=06/ 18/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

BT, B4 SR TN L T
AGREES TO THE FOLLOW NG

| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A0.0
d} APPLE | NC. SCACE S =
NONE 15 96

2 1




Current

nunbers from enai |

oM T

U1400
MCP79- TOPO- B
BGA

8 16 24

(4 OF 11)
TP_MEM A CLK5P -« A3/ \oikoB 2_P MoLKiB 2 P BAL TP MEM B CLK5P
TP_MEM A _CLK5N - AB4VvoikoB 2N (O |0 MoikiB 2 NBBal TP MEM B_CLK5N
TP_MEM A CLKA4P < B2 vokos1r O |7 vukisipl A2z TP _MEMB CLK4P
TP_MEM A _CLK4N <« BC24] MOLKOB_1_N MCLKIB_ 1 NBA23 _  TP_NEM B_CLKAN
TP_MEM A CLK3P <« BA21| MOLKOB_0_P 9 9 MCLKiB O_P BA20 TP MEM B_CLK3P
TP_MEM A CLK3N <« BB21{ MOLKOB_O_N MCLK1B_O_NRAY20 o TP_MEM B_CLK3N
TP_MEM A CS L<2> <« AUL7 MCSOB 0% 5 E MCS1B_0#BC16 o TP_MEM B CS L<2>
TP_MEM A CS L<3> <« AR MCSOB 1# MCS1B_1#1BAI3 o TP_MEM B CS L<3>
TP_NMEM A ODT<2> - ANL7 | NoDTOB O |z MODT1B O| AY16 TP_NMEM B _ODT<2>
TP_MEM A _ODT<3> < ANI5 | vooTOB 1 é é moTig 1|BC13 TP MEM B ODT<3>
TP_MEM A CKE<2> < AV23| \ekEOB 0 g g MCKELB 0| BA30 TP _MEM B CKE<2>
TP_MEM A_CKE<3> «_ AN25 | MoxEoB_1 MKelg 1| BA31L TP _MEM B CKE<3>
_ . PP1VO5_S0_MCP_PLL_CORE
24165 _=PP1VBR1V5_S0_MCP_MEM 87 C 7 | 27| +v_PLL_XREF_xXS
" 12 mA U28 | +v_PLL_DP
e o e eseroN 52y NP NEM FESET L g
aew - TP or NC for DDR2.
402,
s MCP_VEM COVP_ VDD ANAL | NEM COMP_VDD
s MCP_VEM COVP_GND AMAL | VEM COMP_GND =PP1V8R1V5_S0_MCP_MEM
) +VDD_VEML| AML7 4771 nmA (AO1, DDR3)
Rl?oj._% +VDD_MEMR| AML9
1A% AA22 | GNDL +VDD_MEMB| AMR1
Ve b AP12 | GND2 +VDD_MEM4|_AMR3
2 G30 | anp3 +VDD_MEMB | AMR5
P10 | GND4 +VDD_MEMS | AMR7
= T10 | GND5 +VDD_MEW7 | AMR9
T6 | aND6 +VDD_NMEMB| AN1E
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_MEML5| AP20
AE20 | GNDL4 +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| AUL6
AUL0 | gnD23 +VDD_MEMRS5| ANLS
F28 | GND24 +VDD_MEMR6| AU24
BC21 | GND25 +VDD_MEMR7 [ AT21
AY9 | GND26 +VDD_MEMRS| AY29
BC9 | GND27 +VDD_MEMRO| AV24
D34 | aND28 +VDD_MEMBO| AU20
F24 | GND29 +VDD_MEMB1| AU22
G32 | GND30 +VDD_MEMB2 | AVR7
H31 | D31 +VDD_MEMB3| BC17
K7 | GND32 +VDD_MEMB4| AV20
MB8 | GND33 +VDD_MEMB5| AY17
M6 | GND34 +VDD_MEMB6| AY18
M6 | GND35 +VDD_MEMB7 | AMLS
M | GND36 +VDD_MEMBS| AUL8
M | GND37 +VDD_MEMBY| AY25
N39 | GND38 +VDD_MEMHO| AY26
N8 | GND39 +VDD_MEMA1| AWLO
P33 | GND40 +VDD_MEMA2| A4
P34 | anp4l +VDD_MEMA3| BC25
P37 | GcND42 +VDD_MEMA4 [ AL30
P4 | GND43 +VDD_MEMAS| AMBL
P40 | aND44
P7 | anpas GNDs5| T33
R36 | GND46 GND56| T34
R40 | GND47 GND57| T35
R43 | GND48 anoss| T3Y
R5 | D49 GND59| T38
T18| GND5O GND60| 17
T20 | GND51 GNDB1| T9
AK11 | GND52 GN\D62| Ul8
T24| GNDs3 GND63| Y20
T26 | GND54 GNDB4 | U22
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. _=PP1V05_S0_MCP_PEX_ DVDDO
57 mA (A01, DVDDO & 1) T17

M ni mum 1. 025V for Gen2 support

. =PP1V05_S0_MCP_PEX_ DVDD1

2 PP1VO5_SO_MCP_PLL_PEX T16

84 mA (A01)
e MCP_PEX_CLK_ COWP All

NO STUFF
'R1710

2. 37K

1%

1/16W

M- LF
2402

PLACEMENT_NOTE=Pl ace wi thin 12. 7nm of U1400

Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber).

+DVDDO_PEX1
+DVDDO_PEX2
+DVDDO_PEX3
+DVDDO_PEX4
+DVDDO_PEX5
+DVDDO_PEX6
+DVDDO_PEX7
+DVDDO_PEX8

+DVDD1_PEX1

+DVDD1_PEX2

+V_PLL_PEX

PEX_CLK_COWP

+AVDDO_PEX1
+AVDDO_PEX2
+AVDDO_PEX3
+AVDDO_PEX4
+AVDDO_PEX5
+AVDDO_PEX6
+AVDDO_PEX7
+AVDDO_PEX8
+AVDDO_PEX9
+AVDDO_PEX10
+AVDDO_PEX11
+AVDDO_PEX12
+AVDDO_PEX13

+AVDD1_PEX1
+AVDD1_PEX2
+AVDD1_PEX3
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» rmy_=PEG_D2R_P<0> > F7 lpEo_mxo_p PEO_Tx0_P| S =PEG R2D C P<0> o+
» m>_=PEG_D2R _N<0> o E7PE0_RXON PEO_TXO_ Nt o  =PEG R2D C N<O> o ¢
s mm»—=PEG D2R P<1> > D7 |PEO_RX1_P PEO_TX1_P| &4 » =PEG R2D C P<1> oD °
» m>_=PEG D2R N<1> o cadreo_Ran PEO_TXI_NB4 o  =PEG R2D C N<1> oD *
» m>_=PEG D2R P<2> o Eslpeo_Rep PEO_Tx2_P A  =PEG R2D C P<2> oo *
s m>—=PEG D2R N<2> - F6 PEO_RX2_N PEO_TX2_N-A3 » =PEG R2D C N<2> oo ©
' =PEG D2R P<3> »> E5 |PEO_RX3_P PEO_TX3_P| B3 »> =PEG R2D C P<3> o ©
o =PEG D2R N<3> > F5 PEO_RX3_N PEO_TX3_NB2 » =PEG R2D_C N<3> o ©
» fm>_=PEG D2R P<d4> o Eapeo_reap PEO_Txa_PLCL__ =PEG R2D C P<4> oD *
» m>_=PEG D2R N<4> o E3peo_RxdN PEO_Txa_N.DL o =PEG R2D C N<4> il
» y_=PEG D2R_P<5> o Glpeo_resp PE0_Txs P2  =PEG R2D_C P<5> g
» m>_=PEG D2R N<5> o Do peo_RsN PEO_TX5_NEL o  =PEG R2D C N<5> oD *
o =PEG D2R P<6> > G5 |PEO_RX6_P PEO_TX6_P| E2 »> =PEG R2D C P<6> oo ©
s m>—=PEG D2R N<6> > H5 |PEO_RX6_N PEO_TX6_NHF2 » =PEG R2D C N<6> oo ©
» > =PEG D2R P<7> o 37 lpEo_Rx7_P PEo_Tx7_PLF3 o  =PEG R2D C P<7> =
» > =PEG D2R_N<7> & sgeran () PEO_TX7 NoF4__ o =PEG R2D G N<7> =1
s m»>—=PEG D2R P<8> - J5 |PE0_RX8_P (f) PEO_TX8_P| &3 _» =PEG R2D C P<8> oo ©
- rmy_=PEG D2R N<8> o Jalpeo_mxe N PEO_TXe N o =PEG R2D C N<8> o
o mmy_=PEG D2R P<9> —» L117pE0_Rxo_P Lu PEO_Txo P8, =PEG R2D C P<9> o °
» fm>_=PEG D2R N<9> o L10pE0_RxoN PEO_TXo_NH2 o =PEG R2D C N<9> oD *
» my_=PEG_D2R_P<10> o Lo lpeo_rxio_p D: PEO_Tx10_PL ML  =PEG R2D C P<10> i
» ny_=PEG D2R_N<10> o 18 JpE0_RX10N PEO_TX10_NJL 5  =PEG R2D C N<10> g
» m>_=PEG D2R P<11> o L70peo_Rx1p ol PEo_Tx11 PJ2 o  =PEG ReD C P<1l> oD *
» my_=PEG D2R N<11> o LedPE0_RXIIN PEO_TX11 N33  =PEG R2D C N<11> i
s =PEG D2R P<12> _» N1 IPEO_RX12_P PEO_TX12_P| K2 > =PEG R2D C P<12> oo ©
» >y =PEG D2R N<12> N0 pE0_Rx12_N PEO_Tx12 N3 o  =PEG R2D C N<12> oD *
s mmy=PEG D2R P<13> > N9 |pED_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 ©
» rmy_=PEG D2R P<14> o N7 lpeo_Rxia_p PEO_Tx14_P Mo  =PEG R2D C P<14> oD *
s mmy—=PEG D2R N<14> —»  N6JPEO_RX14_N — PEO_TX14_N M8 » =PEG R2D_C N<14> o ©
o =PEG D2R P<15> - N5 |pEO_RX15_P O PEO_TX15_P| M2 > =PEG R2D C P<15> oD °
» my_=PEG D2R N<15> S MpE0_RXI5 N PEO_TX15 NAML___  =PEG R2D C N<15> i
—> & —>
PEO_REFCLK_P| E11 o PEG CLK100M P T 70 5
» rmy_PEG PRSNT_L R~ 2 S PEO_REFOLK NI o PEG CLKI0OM N oo 70 o
o mmy M NI_CLKREQ L o 5 B pioas  pe1 meFokPlall ,  POIE CLKIOOMMN P e
sy PO E M NI _PRSNT L > D9PEB PRSNT# | Nt PU  PEL_REFCLK NpF11 o PCIE CLK1I00OM M NI _N [T 21 8
» o FW CLKREQ L > B0 B rios0  pe2 meFak Pla11 |, PCIE_CLKI0OM FWP —
s oy PCIL E_FW PRSNT_L o Cl04PEC PRSNT# I Nt PU  PE2 REFCLK N210 o PCIE CLK100M FW N [T 3 89
« [ EXCARD_CLKREQ L > sl B rio 51 pes reFak Pl @3, PCIE_CLKIOOM EXCARD_P o o oo
2 T PCl E_ EXCARD PRSNT_L _»_ B1OJPED PRSNT# | Nt PU PE3_REFCLK N F18 o PCl E_ CLK100M EXCARD N oOTS 22 8
. TP_PEA_CLKREQ L o el oy erio e pea mreFakpl313 TP PCIE CLKIOOM PE4P
s _TP_PE4A_PRSNT_L —» L18LPEE_PRSNT#/ GPl O_46 PE4_REFCLK NHIS o TP PCI E CLK100M PEAN
Int PU
» rmy_AUD_| P_PERI PHERAL DET o Mol o017 Pes_ReFak Pl L14 TP PCIE CLKLOOM PESP
o qomp—GVUX_JTAG TCK_ L _» MIBHPEF_PRSNT#/ GPl O_47 PES_REFCLK_NiyK14 o TP _PCI E_CLK100M PESN
Int PU
TP_MCP_GPI O 18 > M7 PIEg}CLKREQtr/ @rlo18 PEs REFCLK P|N4 TP _PCl E CLK100M PE6P
» [y GMUX_JTAG TDO S MO pEG PRSNTA/ GPI 048 PE6_REFOLK N M4, TP _PCIE CLK100M PE6N
Int PU
w2 a2 oy PCLE WAKE L > F174PE_wake# | Nt PU (S5) PEX RsTo# K1l PCIE RESET L ouTS © 26
wo ey POE MN_D2R P K lpE1 Rxo_P PELTXO P/ D8, PCIEMN _RDCP o 2 o
o [y PCLE_M NI _D2R_N o 39 pE1_RXON PEL TXO NG o PCIE MN_R2D C N gt
5 36 TR PCl E_FW D2R P > H9 |PE1_RX1_P PE1_TX1_P| B8 > PCE FWR2D C P T 3 89
o 56 iy PO E_FW D2R N > & PE1_RX1_N PE1_TX1_NpRA8 » PCOE FWR2D C N oD 36 5
o 5 ry_PCl E_EXCARD D2R P o F9lpE1 Rep Pe1Txe PlA7 |, PCIE EXCARD RRD CP e
o =2 - rmy_PCl E_EXCARD D2R N o 9 el RN PEL X2 NB7 __ PCIE EXCARD RD C N rpm o o
s _TP_PClE PE4 D2RP - H7 |pPE1 RX3_P PE1_TX3 _P| B6 - TP_PCl E PE4_R2D CP N
. _TP_PCI E_PE4A_D2RN > GIJPEI_RG_N PEL X3 N8, TP PCIE PE4_R2D CN .

=PP1V05_S0_MCP_PEX_AVDDO ,
206 mA (A01, AVDDO & 1)

AB12

M2

P12

N12

T12

AC12

AD12

Vvi2

W2

M3

=PP1V05_S0_NCP_PEX_AVDDL ,

N13

P13

If PEO interface is not used,
If PE1 interface is not used,

ground DVDDO_PEX and AVDDO_PEX.
ground DVDD1_PEX and AVDD1_PEX.

M ni mum 1. 025V for Gen2 support
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Network I nterface Sel ect

I nterface| ENET_TXD<0>

RGM | 1

Al Apple products set strap to
M1, RGMI| products will enable
feature via software. This
avoi ds a | eakage i ssue since
MCP79 requires a S5 pull-up.

|
|
|
|
|
M I 0 [
|
|
|
|
|

=PP3V3_S0_MCP_GPI O & 1 2

RGB DAC Di sabl e:
Ckay to float all RGB_DAC signals.

DDC_CLKO/ DDC_DATAO pul | -ups still

required.

TV DAC Di sabl e:

Ckay to float all TV_DAC signals.
Ckay to float XTALIN TV and XTALOUT_TV.

DDC_CLKO/ DDC_DATAO pul | -ups still

required.

| FP i s capable of LVDS (1.8V) or TMDS (3.3V), need aliases
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(6 OF 11) =PP3V3_ENET_MCP_RMG 8 18 24
+3. 3V_DUAL_RMGT1| J24 83 mA (A01)
+3. 3V_DUAL_RMGT2| K24
Z =PP1VO5_ENET_MCP_RMGT ..
+V_DUAL_RMGT1| U23 131 mA (A01)
+V_DUAL_RMGT2| V23 F-— -
3 ENET_RXD<0> _»_C23 |rRav | _RXDO |
33% ENET_RXD<1> _»B23 |RGM | _RXDL —I M| _VREF| E28 o MCP_M | _VREF am > |
33 ENET_RXD<2> _» E24 [RGM | _RXD2
- o ENET_RXD<3> > oa e 1 “rocco o1 Tioo B4, o ENET TXD<0> - |
s I ENET_CLK125M RXCLK _» A23 IRGM | _RXC/ M | _RXCLK RGM I:TXDZ <25 ; ENET_TXD<2> % 33 91 |
sy ENET_RX_CTRL _»C22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3| D25 o ENET_TXD<3> oo 3 0 |
s oy =MCP_M | RXER _» F23 M| _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK| D24 o ENET_CLK125M TXCLK _mpymy 35 00 |
—PP3V3 ENET MCP RVGT s =MCP_M1_COL _» B26 [M|_COL/GPI O 20/ MSMB_DATA ~ RGM | _TXCTL/ M | _TXEN_ 26 o ENET_TX CTRL oo 2 o | NOTE:
e 0 =MCP_M | _CRS _»B22 IM I _CRS/ GPI O_21/ MSMB_CLK
e - 1 ¥ X Rav | wod D21, | ENET MDC o = o1 !
R1810! TP_ENET_INTR L 322 |RGM | _I NTR/ GPI O 35 RaMI_vid @1 o o | ENET MDIO oD = o [
49.9 . PP1VOS_ENET_MCP_PLL_MAC RGM | PVRDWN GPI O, 37| G23 TP_ENET_PWRDWN L !
JK//FIE\éV 5 mA (A01) 23 |+V_DUAL_MACPLL iy
4022 BUF_25MZ| E23 MCP_CLK25M BUFO_R o o o1
2 MCP_M | _COVP_VDD €27 |M | _cowp_vDD
s MCP_M | _COVP_GND B27 |M | _COWP_GND M| _RESET#/J23 _o ENET_RESET L o 3 0
PP3V3_S0_MCP_DAC .. 60| |'R1861
1
RIS1S +V_RGB_DAG 332 103 mA 206 mA (A01) 00K 100K
2% +V_TV_DAC|_K32 T103 m 16W l/lGW
RL s _TP_MCP_RGB DAC RSET C39 |RGB_DAC_RSET — V= 2, 2402
202, s TP_MCP_RGB_DAC VREF B38 |RGB_DAC_VREF DoC cLKo| B3L MCP DDC CLKO
8 DDC_DATAO| A31 o o MCP_DDC DATAO
B >  RGB_DAC RED B39 TP_MCP_RGB_RED 2
=1
» o MCP_TV_DAC RSET E36 v _DAG_RSET RoB_Dac GREEN A% o TF M:PVC' Ream SSSEN 2s
- con MCP_TV_DAC VREF A35 |1y DAG. VREF < RGB_DAC_BLU - _MCP_RGB_| =
D RGB_DAC_HSYNCLA40 TP_MCP_RGB HSYNC
RGB_DAC_VSYNC| M1 o TP_MCP_RGB_VSYNC 25
TV / Conponent
s =PP3V3_S5_MCP_GPI O © / Pr TV_DAC_RED_A36 CRT_ IGR C PR o
Y / Y TV_DAC GREEN B36 _ CRT IGGYY 25 89
2 MCP_CLK27M XTALI N o C38 IXTALIN TV et - oD
R.‘].842791 A g NCP_ CLK27M XTALOUT ; D38 |xTALQUT TV Conp / Pb Tv._DAC BLUE[ &6 _ CRT | G B COW_PB [T 2 8
112% TV_DAC_HSYNC/ GPI O 44| D36 CRT_1 G HSYNC [T 25 89
M LE TV_DAC_VSYNC/ GPI 0 45| &7 CRT_I G VSYNC ooy 25 e
402, AL L >
aa By LPCPLUS_GPI O E16GPI O 6/ FERR*/ | GPU_GPI O_6 | FPA_TXC_P| B35 LVDS IG A CLK P Ty 5 8
oy DP_1 G CA DET B15GPI O 7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_NC35 o LVDS IG A CLK N T 5 5
. LVDS | G BKL PWv (See below) 4 LCD BKL CTLI GPI O 57 | FPA_TXDO_P| B32 LVDS | G A DATA P<0> myymy o5 00
am - ) BKL_ ) | FPA_TXDO_NA32 o LVDS_| G A_DATA_N<O0> 0 e
I nterface Mde s om—LVDS_1 G BKL_ON <« E37 |LCD BKL_ON/ GPI O_59 | FPA TXDL PL D32 o LVDS | G A DATA P<1> oD
il PWR < 0 7 - —> [T 82 50
MCP Si gnal TVDS/ HDM Di spl ayPort @ LVDS |G PANEL +——F40JLCD_PANEL_PWR/ GPI O 58 | | FPA_TXDL_NC32 o LVDS | G A DATA N<1> iy oo es
D33 o 80
=MCP_HDM _TXC P/ N TMDS | G TXC P/ N DP_| G M_P/ N<3> s o =MCP_HDM _TXC P <35 fow_mxcpimotaes P | | | L ™ t¥§ :2’,2 %& E,Zéi ioeig
=MCP_HDM _TXD_P/ N<O> | TMDS_I| G_TXD_P/ N<0O>| DP_I G_M._P/ N<2> s o =MCP_HDM _TXC N <« E35HDM _TXC_N M.O_LANE3_N e S yeasg LVDS | G A DATA P<3> oD ©3 ©0
=MCP_HDM _TXD_P/ N<1> | TMDS_I G_TXD_P/ N<1>| DP_I| G_M._P/ N<1> Z I FPA_TXDG_P -> oD © *°
i — Vi =MCP_HDM _TXD_P<0> < G35 |HDM _TXDO_P/ MLO_LANE2_P | FPA_TXD3_N,C34__o LVDS |G A DATA N<3> 9 8
=MCP_HDM _TXD_P/ N<2> | TMDS_I G_TXD_P/ N<2>| DP_| G_M._P/ N<O> G OF HDM XD N<O> * Fa5 v Txho NV MO LANE2 N < - issug
vty M “pbc_ BeTA ;\/Ds :g DDC_ Dara | Dol G Poc oATA - =MP_HDM _TXD P<1> o F33 oM _TXDL Pl MO_LANEL P IFPB TXC P L3l o, | LVDS IG B CLK P
=MCP_HDM _HPD TMDS_| G_HPD DP_I G HPD <o =MCE_HDOM._TXD_IN<1> <~ ssgrom e v e (1 | FPB_TXC NKBL o LVDS |G B CLK_N e
DP_I G AUX_CH P/ N TP_DP_I G_AUX_CHP/ N| DP_I G_AUX_CH_P/ N oy =ME_HDM_TXD P<2> )33 DM _TXD2_P/M.O_LANEO_P - g o0
G AUA L o =MCP_HDM _TXD_N<2> <« MB33HDM _TXD2_N MLO_LANEO_N | FPB_TXD4_P| J29 LVDS | G B_DATA P<0> mpymy 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> i o5 00
NOTE: 20K pul | - down reqw red on DP HPD_DET. w0 (T DP_IG AUX CH P <« %3 IDP_AUX_CHO_P | FPB_TXD5_P[ L29 LVDS | G B_DATA P<1> oo 50 o0
NOTE: 1K pul | -down required on DP_IG AUX_CH N if DP is used. w @ DPP_1G AUX CH N < A3DP_AUX_CHO_N < | FPB_TXD5_NK29 o LVDS | G B DATA N<1> o 6360
) ) o ) | FPB_TxXD6_P| L3Oy LVDS_| G B_DATA_P<2> 5 50
NOTE: EDM pgrt requi ygs L'eD;\/AeI -sh:jft: ngh 1 FIP |Tnt erfgcg can + oy =DVI_HPD_GMUX_I NT (See bel O\i 31 |HpLUG DET2/ 61 0 22 I | FPE_TXD6 N30 g LVDS | G B DATA N<2> @M o
Igvgfesh; ft 2;2‘” e or dual -channel TMDS wit hout » rmy_ =MCP_HDM _HPD o F31 pLuc DETs Ll | FPB_TXD7 P NGO LVDS_| G B_DATA_P<3> @@m
LVDS: Power +VDD_| FPx at 1.8V .2 =PP3V3RLV8_SO_MCP_| FP_VDD | FPB_TXD7_NOMBO__,, LVDS_| G B DATA N<3> ooy o oo
Dual - channel TMDS: Power +VDD_| FPx at 3.3V M27_|+VDD | FPA
M26 |+vDD_| FPB DDC_CLK2/ GPI O 23] 80 LVDS_ |1 G DDC CLK o0
PP3V3_S0_MCP_VPLL - = — —> jlesing
30 LVI | DDC_DATA B
16 mA (A01) 8 m M28 |4y PLL | FPAB DDC_DATA2/ GPI O_24| B DS_1 G
8 mMA 9 |+V_PLL_HDM boC_cLKa DBy =MCP HDM DDC CLK oo -
255 _=PP1V0O5_SO0_MCP_HDM _ VDD T25 |+vDD_HDM DDC_DATA3| E31 o o =MCP_HDM _DDC DATA D °
95 mA (A01)
2 aomMCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET| E32 MCP_| FPAB_RSET [T 2 8
2 @ MCP_HDM _ VPROBE J30 |HDM _VPROBE | FPAB_VPROBE| (31 MCP_| FPAB VPROBE T 25 5
1Il?1K850
GPIOs 57-59 (if LCD panel is used): ?;%GW
In MCP79 these pins have undocunented i nternal 62"
pul | -ups (~10K to 3.3V SO0). To ensure pins are |ow
by default, pull-downs (1K or stronger) nust be used.

=DVI _HPD_GMUX_I NT:

Alias to DVI_HPD for systens using |FP for DVI.
Alias to GVMUX_INT for systenms with GVUX

Alias to HPLUG DET2 for other systens.

Pul | -down (20k) required in all cases.
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oM T
U1400
MCP79- TOPO- B
BGA
(7 OF 11)
01 PCl_REQO L T2 PCl _REQD# PCl_GNTO#[,R3 »> TP_PCl _GNTO_L
010 PCl_REQL L VO PCI _REQL#/ FANRPM2 PCl _GNT1#/ FANCTL2 5U10 > TP_PCl _GNT1_L
19 o CRTMUX_SEL_TV_L T3PCl _REQR#/ GPl O_40/ RS232_DSR# PCl _GNT2#/ GPI O_41/ RS232_DTR# R4 > GMUX_JTAG TVS oo ©
w00 o AUD | PHS SW TCH EN W pci _REG#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPI O_39/ RS232_RTS#ULL > GWUX_JTAG TDI oo
1 oy MCP_RS232 SIN L T4PCI _REQ4#/ GPI 0_52/ RS232_SIN# POl _GNTA#/ GPI O_53/ RS232_SOUT#[;P3 > MCP_RS232_ SQUT_ L oD
%0 13 (B MCP_ DEBUG<0> AC3 |pci _ADO PCl _CBEO# TP_PCl _C BE L<0>
%0 12y MCP_DEBUG<1> AE10 |pCi _ADL PCI _CBEL# /A6 TP_PCl_C BE L<1>
%0 13 (A MCP_DEBUG<2> ACA pci_AD2 PCI_CBE2# 1 TP_PCl _C BE L<2>
%0 13y MCP_ DEBUG<3> AELLl |pCi _AD3 PCI _CBE3# WO TP_PCl _C BE L<3>
o0 13caryMCP_DEBUG<4> AB3 |pCi AD4 S e —
%0 13 (B MCP_DEBUG<5> AC6 |pCi _AD5 PCl _DEVSEL#|AA9 «—> TP_PCl _DEVSEL_L
%0 13 (B MCP_DEBUG<6> AB2 |pCi _AD6 PCl _FRAVE#|,Y4 TP_PCl _FRAME L
o0 13 Cary—MCP_DEBUG<7> AC7_|pCi _AD7 PCI_I RDY#[AALD o o TP_PCl _| RDY_ L
TP_PCl _AD<8> ACB |pCi _ADB PCl_PAR_YL TP_PCl _PAR
TP_PCl _AD<9> A%2 |pai ape PO _PERR¥/ GPI O_43/ RS232._DCDH |ABY TP_PCl_PERR L
TP_PCl _AD<10> A |pCi_ADLO PCI _SERR¥# [/AAT TP _PCl _SERR L
TP_PCl _AD<11> ACL0 |pai_ADL1 PCl _STOP#|,Y2 TP_PCl _STOP L
IEEa a0z oila o o o T e PMLARGERL g
TP_PCl _AD<14> 85 |poi D14 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#RL1 e TP_PCl _RESET1 L
TP_PCl _AD<18> W |pci _apis e
TP_PCl _AD<19> W _|pci _AD19
TP_PCl _AD<20> V3 AD2
TP_PCl_AD<21> Ve Q’Amg PCI_CLKO| R6 »> TP_PCl _CLKO
TP_PCl _AD<22> V2 |pa _AD22 PCI_CLK1| R7 - ;P PCI KCL'\KAl -
TP_PCl _AD<23> V8 |po AD23 POl _CLK2| RB o= PO _CLK33M MCP
TP_PCl _AD<24> U3 |pal AD24
TP_PCl_AD<25> W1 pa Ames l2R21910
TP_PCl _AD<26> W2 |pcl AD26 505
TP_PCl _AD<27> U palAD27 el
TP_PCl _AD<28> UL lpa A28 2402 v
TP_PCl _AD<29> 6 PO:ADZQ POl _CLKI N_RO o » PCl _CLK33M MCP PLACEMENT_NOTE=PI 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 {PCI _| NTW#
B Nt \egpa ! LPCFRAVEAADL o o LPCFRAMERL ~ RIOB0 22 1,,n2 . LPCFRAVEL fmmucwo
TP PCl I NTZ L NL P | NTZH# LPC_PWRDWN#/ GPI O 54/ EXT_NM #|~AE12 LPC PWRDWN L oo 42 44
LPC_RESETO#AES > LPC RESET L [OOTS 26 83 %
TP_PCl _TRDY L Y3PCl _TRDY# O
LPC_ADO| ADS - LPC AD R<0> R1950 22 2 LPC AD<0> Q> 42 14 55 %0
as 42wy PM_CLKRUN_L ADLLAPCI _CLKRUN#/ GPI O_42 D_ trcapi|A2 o o | LPC AD R<1> [O51 22 2 5% IT6W M-LF 402 ) pc AD<1> G 42 44 53 %
LPC_AD2|_ADL LPC AD R<2> [952 22 2 5% I7I6W M=LF 402 | pcAD<2> CED 2 4 8 %
w EW PVE_L 22 | e om0 10 I nt PU = Lrc aps|ADs o o | LPC AD R<3> [953 22 . 2 5% TISWNELE 402 ) pCAD<3> gy a2 as 00 o0
TP_LPC DRQO_L AELJLPC DRQO# | nt PU 5% 1/ 16W MF-LF 402
s a2y LPC_SERI RQ AE6 |LPC SERIRQ | nt PU LPC_CLKO| AE9 > LPC CLK33M SMC R [T 26 90
W24 |aNDes GNDog| Y26 lle-KQGJ-
U26 |GND66 GND99| Y27 5%
W39 |anpe7 G\DLOO| ABL8 i
U |anpes aND101| 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 enp110| ABB4
V28 |GND78 GND111| AB37
V33 |GND79 G\D112| AB4
V37 |GNDBO GN\D113| AB40
V4 GND81 GN\D114| AC22
V40 |GND82 G\D115| AC36
V7 _|GND83 GN\D116| ACA0
V20 |GNDs4 GN\D117| AB33
W22 |GND8s GND118| ACS
W24 |GNDB6 GND119| AD16
WVB6 |GND87 GN\D120| ADL7
W0 |GNDB8 GND121| AD18
W3 |GNDB9 GND122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 GN\D124| AD24
Y18 |GNDo2 GN\D125| AD25
Y19 IGNDO3 GN\D126| AD26
Y20 |GND94 anpL27| ADRT
Y22 |GNDos GN\D128| AD28
Y24 IGND96 GND129| AD33
Y25 |GNDO7 GND130| AD34

%0 19

%0 19

19

=PP3V3_S0_MCP_GPI O

2118 8

MCP_RS232_souT L R1989 8.2K: 2 |
5% 1/16W M- LF 402
PCl _REQD_L R1990 8.2K: 2 |
PCl _REol_L _991 8. 2K 1 > 5% 1/16W M- LF 402 [
CRTMUX_SEL_TV_L [092 8.2K: 2 S% UIGW M-LF 402 7
MCP_RS232_SIN L R1994 8.2K1 2 5% I/I6W MF-LF 2402

5% 1/16W MF-LF 402

MCP PCl & LPC
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oM T
U1400
MCP79- TOPO- B
BGA
(8 OF 11) External A
o 20 qorp SATA HDD R2D C P - AJ7_|SATA_AO_TX_P UsBO_P[ C29 o o USB EXTA P B © %
50 39 (@M} SATA HDD R2D C N - AJ6 {SATA_AO_TX_N USBO_ND29 o o USB _EXTA N B 0 %
AirPort (PCle M ni-Card)
5 39 TR SATA HDD D2R N - AJ5 |SATA_AO_RX_N usB1_p| C28 USB M N _P 9 %0
o 2 Ty SATA_HDD D2R P > A4 |ISATA_AO_RX_P UsBI ND28 o o USB MNI N = pyow
External D
usB2_p| A28 USB_EXTD P 9 %0
USB2_N|,B28 USB_EXTD N G 0 %
50 39 (OOT} SATA OOD R2D C P - AJ1l |SATA AL_TX_P Caner a
o 2 @om SATA_ODD_R2D_C N - AJ10_|SATA A1 TX_N usB3_p| F29 » USB CAMERA P B 51 %0
USB3_NG29 o o USB_CANMERA N B =
5 39 TR SATA_ODD D2R N > AJ9 SATA Al_RX_N IR
v 39 Ty SATA ODD_D2R P - AK9 |SATA_A1_RX_P usB4_p| K27 USB_IR P a1 90
USBA_NL27 o o USB_I R N Ve X
Geyser Trackpad/ Keyboard
uses_p| 326 USB_TPAD P 50 o
TP_SATA C R2D CP - AK2 |SATA_BO_TX_P USB5_NIyJ27 o o USB_TPAD N B 50 %
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_N&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 o USB_EXTB_N B> 0 0
l_ (/) ExpressCard
TP_SATA D R2D CP - AVA_|SATA _B1_TX_P < usBs_p| K25 USB_EXCARD P 32 90 =PP3V3_S5_MCP_GPI O , 4
TP_SATA_D _R2D_CN - AL3_|SATA BL_TXN D) USBS_NLL25 o o  USB EXCARD N @E v a0
(/) External C L]
TP_SATA D _D2RN - AL4_|SATA B1_RX_N usBo_p| 25 o  USB EXTC P B o %0 1R2051 1R2053
TP_SATA D D2RP - AK3 |SATA B1_RX_P USBO_NJ25 o o USBEXTCN =  peyoo ?%2'( §%2K
1/16W 1/16W
usB10_p| F25 TP_USB_10P Lt 62"
USB10_N @25 TP_USB_10N
TP_SATA E_R2D CP - ANL |SATA CO_TX_P
TP_SATA_E_R2D CN - AML_JSATA_GO_TX N usel1 plKe3 o o TP USB 11P RZQEEOKl RQQLZ%
USB11_NL23 o o TP_USB_11N * %oy * %o
TP_SATA _E_D2RN > AM2_|SATA_CO_RX_N ML ML
TP_SATA E_D2RP - AMB |SATA_CO_RX_P 462, 262,
USB_OCO#/ GPI O 25L21 o USB EXTA OC L (o
USB_OC1#/ GPI O_26(K21 o USB_EXTB OC L a0
USB_OC2#/ GPI 0 27/ MaPI 0121 o USB EXTC OC L m
TP_SATA F_R2D CP -— AP3 |SATA_C1_TX_P USB_OC3#/ GPl O_28/ MGPI OpH21 o EXCARD CC L T 22 42
TP_SATA F_R2D CN - AP2 NSATA C1_TX_N
Lo u AN AW N +V_PLL_USB| L28 PP3V3_SO_MCP_PLL_USB .,
TP_SATA F_D2RP 35 AN JSATA L RX_P 197mA (A0T)
USB_RBI AS_GN\D|_A27 0 MCP_USB_RBI AS_GND
R2060*
TP_MCP_SATALED L - E12 JSATA LED# G\D131| AD35 806
G\D132| AD37 118w
AD38 M- LF
. PP1V0O5_SO_MCP_PLL_SATA AE16 |+v pLL_SATA G\D133 202,
- = GND134 | AE22
84 mA (A01) D135 =
s _=PP1V05_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 G\D138 ADb
— GND139| AF16
AGL9_|+DVDDO_SATA4
o+ =PP1V05_S0_MCP_SATA_DVDDL GNDL40L AFLT
- = = AHLT anDL41] AFLB
@+D\/DD17$ATA1 anDL42| AF20
+DVDD1_SATA2 anDL43| AF22
» _=PP1V05_S0_MCP_SATA_AVDDO anp144| AFRE
127 mA (A01, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| AF27
M ni num 1. 025V for Gen2 support ﬁ:ﬁ iﬁtﬁ’zﬁlﬁi ggﬁs ﬁiég
AK13 |+AVDDO_SATA4 GN\D148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AML1 |+AVDDO_SATAG D150 AFAO
AML2 |+AVDDO_SATA7 G\D151| AGL8
AN12 |+ AVDDO_SATA8 aND152| AG20
AL13 |+AvDD0_SATA9 aNDL53] AGR2
s =PP1VO05_S0_MCP_SATA AVDD1 G\D154| AG26
ANL4 |+ AVDD1_SATAL GN\D155| AG36
AL14 |+AVDDL_SATA2 eND156| AGHO
AML3 |+AVDD1_SATA3 G\D157| AH18
AML4 |+ AVDD1_SATA4 G\D158| AH20
GND159| AH22
e MCP_SATA TERMP AE3 |SATA_TERMWP GND160| AH24
FekO -
%7-”“16\3 :; a:: §2$ﬁ_§ & Bx pins are notd used, gr tIJjL\J/BleDéli_?g_SAZAA?/BglA\SIAD_IQg_SATA.
VE- LF a ins are not used, groun an .
-P ¢ - - MCP SATA & USB
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oM T
%MT%QOB =PP3V3RLV5_S0_MCP_HDA ., »
7 mA (AO1)
(9 o: 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/lGW
< " R2170
5 [ry_HDA_SDI NO o GI5 A SDATA I N0 A HDA_SDATA QUTLF1S | wx HDA SDOUT_R 1062 HDASDOUT  yomess ‘
Int PD 76 ! Bl OS Boot Sel t
I R2L7L ol | oot sefec |
402
[
TP_M.B_RAM SI ZE o 14 DA SDATA I NI/ GPI O_2/ PS2_KB_CLK HOABITOK ELS o  swaHDABIT OLK R 1,52 2 HDA BI T_CLK gy s 10 ' |/ F | HDA_SDOUT | LPC_FRAVE#
I nt PD 5% |
= R2172 . LPC 0 0 |
—PP3V3RIVE SO MCP HDA TP_M.B_RAM VENDCR o 15 DA SDATA | N2/ GPI O3/ PS2_KB_DATA HDA_RESET#L15 5 s HDA RST R L 1055 2 HDARST L ropuino " Tpal 0 1 |
e — (MXM_OK for MXM syst ens) Int PD W I |
R2110 R2A73 Vi ' SPIO 1 0 !
A MDA SYNC| L15 w0z HDA SYNC R 1 2 HDA_SYNC [ = =0 ‘ |
AT 5% ISPl 1 1 1 |
NESLF e | |
2402 402 _ —
o MCP_HDA PULLDN_COVP AL5_|HpA PULLDN_COVP HDA_DOCK_EN#/ GPI O 4/ PS2_MB_CLKKLT o MCP_GPI O 4 " :SP' 0 =SPI_CSO_L, SPI1 = SPI_CS1_L |
HDA_DOCK_RST#/ GPI O_5/ PS2_M5_DATARLLT o AUD | 2C INT L am e » R1961 and R2160 sel ects SPI0 ROM by I
. PP1VO5_SO_MCP_PLL_NV 'default, LPC+ debug card pulls |
AEL8 |+v PLL_NV_H SLP_S3#[GL7 PM SLP_S3_L [OOTS 7 34 37 42 44 68 61 83 | LPC_FRAI\/E# high for SPI1 ROM overri de. |
AEL7 |+v PLL_SP_SPREF SLP_RVGTHILT o PM SLP_RMGT_L 0 I
17 m —=o = > PM SLP S4 L eeingd | NOTE: MCP79 does not support FWH, only |
SLP_S5# - [T 0 42 43 0 ‘ LPC ROMs. So Apple designs will |
2 22 _PP3V3_G3_RTC s —sPl CcS1 R L USE MLB <124 6P 0 1/ PYRON. O/ SPI_CSL S VDI o | not use LPC for Boot ROM override. |
4342 37 3 SMC_ADAPTER EN _» L26aPI O_12/ SUS_STAT#/ ACCLMIR "~ — —> oD «© o NOTE: MCP79 rev A0l does not support I
= - THERM.DI COE NoCGLL . MCP_THMVDI CDE N QoD « * ! SPI1 option. Rev BOl will |
R2120% |'R2121 TP_SB_A20GATE > K13 locaTE  Int PU e e T e e e
T 1% 1% TP_MCP_KBDRSTI N_L > L13KBRORSTIN# | Nt PU MCP_VI DO/ GPI O 13| L20 MCP_VI D<0> o2 |*RRI8O0 0 T T TN, - T I
VELDE Ve OF w2 2wy SMC_WAKE_SCI _L > Clodsiopve# I nt PU (S5) MCP_VI D1/ GPI O_14| MO MCP_VI D<1> o o ! BUF_SI O CLK Frequency
402, 2402 w2 2 SMC RUNTI ME_SCI _L o CIBHEXT SM/GPIO 32# I nt PU (S5) MCP_VI D2/ GPI O 15| M1 o MCP_VI D<2> 21 65 ! Fr equenc ‘
e &P ! a Y | HDA SYNC ‘
SM | NTRUDER L s B20 || NTRUDER¥ el MCP_SPKR . e ! VHz !
e BOOT_MODE_USER ‘ 24 1
» TP_MCP_LID L > M5ips Int PU (S5) R2181 | !
12 20 [y PM BATLOW L _»_ M4diiBs Int PU (S5) SMB_CLKO| L19 o SMBUS_MCP_0_CLK oo 7 13 45 % 6Kk | 14. 31818 Mz ‘
Svs_DATAO[ K19 o T) SMVBUS_MCP_O_DATA Y - %" USER mode: Nor mal ‘ !
o o2 - PM_DPRSLPVR > M2 (P DPRSLPVR @) SVB_CLK1/ MEVB_CLK| @1 SMBUS_MCP_1_CLK = a0 SAFE mode: For ROVBIP |- - - - — — e e
SNVB_DATAL/ NSMB_DATA| F21 o o SMBUS_MCP_1_DATA S 45 2402 recovery P |
w2 2 PM_PWRBTN_L > Cléjpwremn | nt PU (S5) (7)) SVB_ALERTH/ GPI O 64| M3 AP_PVR_EN QT 21 5 26 | SPI Frequency Sel ect |
> - —»> Connects to SMC for
26 23 PM_SYSRST_DEBOUNCE_L _» DI6JRsTBTN# | Nt PU = i ‘
= - automatic recovery. ' Frequency|SPI _DO|SPI _CLK
RTC RST L 20 |RTC RST# (MGPI O2) FANRPMD/ GPI O 60 B12 o MEM EVENT L am e o e | q Yy _ _ |
- = - = FANCTLO/ GPI O 61| Al2 DD _PVWR _EN L o I 31 VHz 0 0 I
PM RSVRST L D20 8 (MGPI O3) FANRPML/ GPI O 63| D12 o SMC | G THROTTLE_ L N 2 4 | |
2 —-> PWRGD_: cl2 ARB_DETE 21
2 [y MCP_PS_PWRGD —»_ E20 |ps_pvReD FANCTL1/ GPI O_62 -+ Sk : 42 Mz 0 1 :
2 [y MOP_CPU_VLD o Cl7 joru VLD cPUVDD_EN| D17 MCP_CPUVDD_EN oo = | 25 MHz 1 0 |
[ [
213 6 TR j$ﬁg MCP. $BIO > Eig jlﬁgflgo Int PU SPI_cso/GPio 10/ Cld SPl CSO R L oo | 1 MHz 1 1 |
s @ VCi - > a0 ; ‘
215 s oy JTAG MCP_TMB o J19 JTAG TMS I Nt PU SPl_CL PO 11 DIS SPL_AK R SS1ng ' NoTE Straps not provided on this page.
> SPI_DI/GPIO 8| Cl5 o SPI _M SO (I 44 %0 Lo e e MR EEE 2 Y PEEE |
16y JTAG MCP TRST L _» J1BITAG TRST# sPl DO GPIO 9| Bl4 SPI_MOSI _R
w0 o > JTAG MCP_TCK o Glo iTac Tox _ ) > [ 4 50
20 > MCP_CLK25M XTALI N e AL6 TALIN SUS_CLK/ GPI O 34| BI8 PM CLK32K_SUSCLK Ry 20 o0
20 (T} MCP_CLK25M XTALOUT - B18 IXTALOUT BUF_SI O_CLK| AE7 o TP_MCP_BUF_SI O CLK
20 IR RTC CLK32K XTALI N —» ALY IXTALIN_RTC TEST_MODE_EN| K22 o MCP_TEST MODE_EN
20 ¢oom} RTC CLK32K XTALOUT <« B19 IXTALOUT_RTC PKG TEST| L22 o
'R2163 'R2190
R2150' |'R2151 10K 1K
10K lOOK 1/16W 1/ 16W
5% M- LF
17 16W lllGW 2402 2402
VF-LF
4022 2402

=PP3V3_S0_MCP_GPI O ;5 15

HDA QJt put Caps =PP3V3_S3_MCP_GPI O ,

1 1 1 1
For EM Reduction on HDA interface Il?()2K140 1R()2K141 1R()2K142 1RO2K143
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R 2 00 62" 462" 462" 462"
HDA BIT CLK R i o MCP_GPI O 4
HDA RST R L 21 90 AUD |1 2C INT_L 21 50
HDA_SYNG R .o NEM EVENT_L 0 MCP HDA & M SC
ao VC' > 65
C2170 1 Cc2172 SMELGTH TLEL ne MCP. x: &?) " SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
10'33';:: OPS';JT ARB_DETECT n MCP_VI D<2> ,, o NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
CERM 2 CERM 2 THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
402 402 1%0]{(47 1R2 155 1R2 156 AgES Y TH@PE(L:ELWI\ET INC. THE PGSSESSOR
5% | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
7i?gpjl':71 7i?gpjl':73 %,{:;ﬁ\y 1’;6"" i;;ew Il NOT TO REPRODUCE OR COPY | T
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Current

AH26

oM T

A3

AH34

AH37

AH38

AJ39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AVR4

AMR6

AMBO

ANVB4

AMBS

AMB7

AMB8

AV

AVB

AMP

AMVD

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

AR4A3

AWMI3

AY10

AV12

AY30

AY33

AY34

AY37

AY38

AY41l

U1400
MCP79- TOPO- B
BGA

(11 OF 11)
GND161 GN\D253
GND162 GN\D254
GND163 GN\D255
GND164 GN\D256
GND165 GND257
GND166 GN\D258
GND167 GND259
GND168 GND260
GND169 GN\D261
GND170 GND262
GND171 GN\D263
GND172 GN\D264
GND173 GN\D265
GND174 GN\D266
GND175 GND267
GND176 GN\D268
GND177 GN\D269
GND178 GN\D270
GND179 GND271
GND180 G\D272
GND181 GN\D273
GND182 G\D274
GND183 GN\D275
GND184 GN\D276
GND185 GN\D277
GND186 GN\D278
GND187 GND279
GND188 GN\D280
GND189 GN\D281
GND190 GN\D282
GND191 GN\D283
GND192 GN\D284
GND193 GN\D285
GND194 GN\D286
GND195 GND287
GND196 GN\D288
GND197 GN\D289
GND198 GND290
GND199 GND291
GND200 GND292
GND201 GND293
GND202 GN\D294
GND203 GND295
GND204 GN\D296
GND205 D GND297
GND206 GN\D298
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 GN\D315
GND224 GND316
GND225 GND317
GND226 GN\D318
GND227 GND319
GND228 GND320
GND229 GND321
GND230 GND322
GND231 GN\D323
GND232 GN\D324
GND233 GND325
GND234 GND326
GND235 GND327
GND236 GN\D328
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

AWB5

H23

ANS

&0

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

ML0

MB4

M85

M7

Y28

Y33

Y34

Y35

Y37

Y38

AB17

AB16

AN26

AD7

M1

AB19

AY13

P11

Y6

T11

Vil

Y11l

AH16

T22

nunbers from enai |

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

1 260 =PPVCORE_SO_MCP
23065 mA (AO0L, 1.2V) | ads
16996 mA (AO1, 1.0V) { A®s3

2622 _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
+VDD_CORE1 +VTT_CPu1| R32 1139 mA 1182 mA (A01)
+VDD_CORE2 +VTT_CPU2| AC32
U25 |+vDD_CORE3 +VTT_CPU3| E40
AHL2 |+vDD_ CORE4 +VTT_CPu4| J36
AGLO |+VDD_CORES +VTT_CPUS| N32
AG5_|+VDD_CORE6 +VTT_CPUB| T32
Y21 |+vDD_CORE7 +VTT_cpPur| U32
Y23 |+VDD_CORES +VTT_CPUB| V32
AALG |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cPulo| P31
AA27 |+vDD_COREL1L +VTT_CPUL1| AF32
AA28 |+VDD CORE12 +VTT_CPU12| AE32
ACL6 |+VDD CORE13 +VTT_CPU13| AH32
ACL7 |+VDD_CORE14 +VTT_CPUL4| AJ32
AC18 |+vDD CORE15 +VTT_CPUL5| AK31
ACL9 |+VDD CORE16 +VTT_CPU16| AK32
AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
A1 |+vDD_CORE18 +VTT_CPu18| AL31
AAL7 |+vDD_COREL9 +VTT_CPUL9| AB32
AC24 |+VDD_CORE20 +VTT_CPU20| B41
AC25 |+vDD CORE21 +VTT_cPu21| B42
AC26 |+VDD_CORE22 +VTT_CPU22| G40
o AQ27 |+vDD_CORE23 +VTT_CPU23| CA1
AC28 |+VDD_CORE24 +VTT_CPU24| C42
AD21 |+VDD_CORE25 +VTT_CPU25| D39
AD23_|+vDD_CORE26 +VTT_CPU26| D40
W27 |+vDD_CORE27 +VTT_CPU27| D41
V25 |+VDD_CORE28 +VTT_CcPuzg| E38
AAL8 |+VDD_CORE29 D: +VTT_CPU29| E39
o AE19 |+vDD_CORE30 +VTT_CPU30| F37 ¢
AE21 |+VDD CORE31 +VTT_CPuU31| F38
AE23 |+vDD CORE32 +VTT_cPuz2| F39
AE25 |+VDD_CORE33 +VTT_CPU33| &36
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_cPus4o| K33
AF21 |+VDD CORE41 +VTT_CPU41| K34
AF23 |+VDD CORE42 +VTT_CPU42| K35
AF25 |+vDD_CORE43 +VTT_CPW43| L32
AF3 |+VDD_CORE44 +VTT_CPU44| L33
AF4_|+VDD_CORE45 +VTT_CPW45| L34
AF7_|+VDD_CORE46 +VTT_CPW6| MB1
AH23 |+VDD_CORE47 +VTT_CPU47| MB2
AF9_|+vDD_CORE48 +VTT_cPus4g| MB3
AA20 |+VDD_CORE49 +VTT_CPU49| N31
AGL1 |+vDD_CORES50 +VTT_CPUs0| 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
N ot |voD_CoresT =PP3V3_S0_MCP .
AGT_|+vbD CORES9 +3.3V_1| AD10 450 mA (A01)
- 3V 2| AE8
AGS |+voD_CoRE60 s
A |+vop,_corEs1 +3.3V_3 fes
AHL |+vDD CORES2 +3.3V_4
AH10 |+VDD_CORES3 +3.3v 5,110
AHL1 |+vDD_CORES4 +3.3v 6 ABLL
V26 |+vpp_coress +3.3v_7 AAS
— +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 M 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 |+VvDD 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
AFLZ_|+vOD_COREB1 =PP1V05_S5_MCP_VDD_AUXC , =
+VDD_AUXC1| T21 105 mA (A01)
+VDD_AUXC2| U21
A20 |+VBAT +VDD_AUXC3| V21

MCP Power

& Ground
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3.3V Interface Pull -ups

These internal pull-ups are mssing in Revs A0O1 & AO1P.
o =PP3V3_S5_MOP_AO1

Ro MG AOLEMCP_AOLPENCP_AO1Q |
RZ%%DIAM&NCPWXP&W’AE g tF 02 |
RZ%%DZAOWCPMA&;—&WV
mﬁgAOI&Wx%Wr
A0L &M:PW\i peNeP ABY Tt 402 ]

20 = on PM_SYSRST_DEBOUNCE_L RoAG4"% |
RZZ/%DSAOI&I\/CF%W

e TP_MCP_LID L
MCP LID L _ 5% 17 16W MF-LF 402 ¢

MAKE_BASE=TRUE —
A0l &NCP_AO 1 P&I\/CP_AO 1Q
RoAT0™:

2 o SMC WAKE SCI_L |

NCP AOl&WMW

22 qom SMC_RUNTIME SCI_L R241T 10K 1 2 |

AOl&m%W

wn PM PWRBTN L RZEHDZ |

£ N A01&NCPW\1P&W’AWW
R2413

2z o PM BATLOW L 5% 1/ T6W NF-CF 402

1913 oom—PM LATRI GGER L

2 o 1 g POLE_VAKE L

a1 ¢ o ITAG MCP_TDI

a1 s @om JTAG MCP_TMVB

MCP79 AO1 Silicon Support
SYNC_MASTER=T18_M.B SYNC_DATE=03/ 31/ 2008
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MCP Core Power NV: 1x 10uF 0805, 2x 4. 7uF 0402, 3x 1uF 0402, 9x 0. 1uF 0402 (23.3 uF)
.. —PPVCORE SO MCP Appl e: 4x 4. 7uF 0402, 4x 1uF 0402, 6x 0. 1uF 0402 (23.4 uF)
23065 mA (A01, 1.2V)
16996 mA (A01, 1. 0\2:2
5001 011 021 031 1C2504 lC2505 lC2506 1C2507 |1C2508 [1C2509 |1C2510 [*C2511 |1C2512 |[+C2513
(No I G vs. EG data) 7O L E £ S %LJF 1 % % L wF 77% JUF 77% JLUF 77%3 L UF 77%) L UF 77%3 L UF %) L UF
20T 2\7’; 2\7’; 2\7’;* T, 18 T, 18 T, B T, 1% T, 8% 5 18 T, 18 5 18 I, 9% > 8%
%5 X5 oy oy %051 %51 %51 %51 G65M G65M G65M G65M G65M 565
MCP PCl E (DVDD) Power N MCP SATA (DVDD) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402, 2x 0. 1uF 0402 (16.9 uF)
L2540 | e: 5x 2.2uF 0402 (11 uF
s _=PP1V05_S0_MCP_PEX_DVDD s _=PP1V05_S0_MCP_SATA DVDD » =PP1V05_S0_MCP_AVDD_UF 30-OHM 5A  Apple: 5x 2.2u ( uF) PP1V05_S0_MCP._PEX_AVDD ,
57 mA (A01) 43 mA (A01) 333 mA (AO1) LYY Y L2 M NRER WEY 206 mA (AO1)
0603 il
C25151: 1C2516 |1 C2517 [+1C2518 |1(C2519 C25201 1C2521 lC2570 lC2571 lC2572 1 C2573 lC2574
7. 7L§Fo: £ L w/F - w/F :7%> uF ? uF 4. 7235 JTuF : UF . UF : UF % UF
25T T, 1Y 5 18Y o 5 18 Yo T, B% ) ) ) 5 8% %
oy %51 %51 Z ghsm G65M oy G65M “’Lp “’Lp “’Lp SMe “’Lp
= = = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF)
MCP 1. 05V AUX Power MCP 1. 05V RMGT Power L2575 Appl e: 2x 2. 2uF 0402 (4.4 uF)
2o _=PP1V05_S5_MCP_VDD_AUXC oo _=PP1VO5_ENET_MCP_RMGT 30- OHM BA PP1V05_ SO MCP_SATA_AVDD ,
105 mA (A01) ) 131 mA (AO1) L1 (Y Y Y Le VR W BTFES: 127 mA (A01)
0603 il
lC252F5 lC252F6 Cg572§1 lC252F9 lC2575 lC25U7F6
1 u u . u f— o
- - W T T % ok
G65M G65M oy G65M Me SMe
MCP FSB (VTT) Power NV: 1x 10UF 0805, 1x 4.7uF 0402, 2x O.1uF 0402 (14.9 uF) N }
2100 _=PP1VO5_SO_MCP_FSB Apple: 7x 2.2uF 0402 (15.4 uF) . =PP1V05_S0_MCP_PLL_UFE R2580 PP1VO5 SO MCP PLL FSB .,
1182 mA (A01) 562 mA (AO01) L LAARZ MRk B 270 mA (AO01)
1%
lC2530 lC2531 lC2532 1C2533 |1 C2534 [1C2535 lC2536 ;’foSSOl 1C2581
: UF . UF : UF - ngup 22U =2 2UF o 4. 72L§§ €4 L ZUF
5 8% 5 8% 0%, % &
RNLF RNLF RNLF SMe SMe SMe 5‘“’Lp oy M
MCP Menory Power N L2582 .
165 _=PP1VBR1V5_S0_MCP_MEM 30- OHM 1. 7A PP1VO5 SO _MCP PLL_PEX .
4771 mA (AO1, DDR3) 1 m\ 2 VRS EY 84 mA (A01)
91 1C25u‘;1:1 1C25{J4F1:2 1C25u‘;1:3 1C25u‘;1:4 1C25u‘;1:5 1C25u‘;1:6 1025u‘;1:7 l025U4 LC25 49 CgSYSg 1 iC25b§:3
C T T St Tt Tt T W LT LW Lw TR Moo T e
oy Z ghsm G65M Z ghm G65M G65M 2 g Z ghsm Z ghsm EE X5 ?
T NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) L2584
MCP 3.3V Power NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF) L2555 ler 1% 2 20F 0402 (2. 2 uF
X : . . 30- CFiM1. 7A
w20 =PP3V3_SO_MCP Apple: 4x 2.2uF 0402 (8.8 uF) . =PP3V3 SO MCP PLL_UE s0- SR 7 s % A e es - 2 P LYY L R WS ST §QTQ\A2“(A01)
450 mA (AO1) 19 mA (A01) L2y Y YL | NECKW,OT0. 2 19 mA (A01) 0402 i VoL TAGEST, 05V
0402 2
1C2550 |1C2551 |1C2552 ch553 1 C2555 C2584+ ;cz}sb;s:s
L 35U L2 o0 L 2o ZOUF L ZoUF 5 Y
Tk RN TR T : i el [ Bk
2- LF 2- LF M M 2- LF
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 0. 1uF 0402 (4.8 uF) 30_%’\54816” PPLVO5 SO MCP PLL_OCRE ..
. =PP3V3 S5 MCP Appl e: 1x 2.2uF 0402 (2.2 uF) . =PP3V3 ENET MCP RMGT Appl e: 1x 2. 2uF 0402 (2.2 uF) Neasak TR WEH 87 A (AOL)
266 mA (AO01) 83 mA (A01) 0402 =105
2550 - ape Gagp:| |- cangr
o of BT
SMe M 85 ?
MCP 3.3V/ 1.5V HDA Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30-Lo%r\548187A
; PP1VO5 SO NCP_PLL_NV 2
... =PP3V3RLV5 SO MCP HDA Appl e: 1x 2.2uF 0402 (2.2 uF) L s Y YLz 37 mA (A01)
7 mA (A01) 0402 VAl TAGEST. 05V,
1 C25U§:2 Cg578§ o C25b§:9 s C25U%O
2%3% MCP79 Et her net VRef A % ~ %
I SMe oy G65M G65M
2 10 s _=PP3V3_ENET_MCP_RMGT
R2591 = MCP St andard Decoupl i ng
YT \zv SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008|
L2595 ab2, NOTI CE OF PROPRI ETARY PROPERTY
s _=PP1VO5_ENET_MCP_PLL_NMAC 30- OHMF 1. 7A PP1VO5_ENET MCP PLL_MAC 4, o MCP_M | _VREF oy i THE_L0FCRBT! O CONTAL NED HEFEI N 15 ThE e ETARY
5 mA (AO1) E 2 RECK, W DTHEO: 2 5 mA (AO1) RROPERT To”fHépEaELWhg TNC i PGSEESSOR
012 1 1 R25901 C2591 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Cg57gé ,,C2596 1 47[1;'2 9 /ﬂlU Il NOT TO REPRODUCE OR COPY I T
ilﬁgz 2 $B%M %/{:ib\évz 2 io\ém Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
482 %Ez SI ZE DRAW NG NUMBER REV.
D 051- 7546 A 0.
= = d} APPLE | NC. e — "
24
Current nunbers from enmil Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE




WF: Checklist says O0-ohmresistor placeholder for ferrite bead.

WAKE- BASE=TRUE

TP_MCP_RGB_VSYNC MCP_RGB VSYNC

NC
WRKE BASESTRUE

AN;)/: | i?‘ 1‘;(72':28208;10%)‘(2‘ ;“EFg"‘OZ (4.8 uF) NO STUFF  NV: 1x 4. 7uF 0603, 2x 0. 1uF 0402 (4.9 uF)
ple: . . L2650 Appl e: 2x 2.2uF 0402 (4.4 uF)
s _=PP3V3RIV8_S0_MCP_| FP_VDD + =PP3V3_S0_MCP_DAC UF 30- OHMF 1. 7A PP3V3 SO MCP._DAC 1
190 mA (A0L, 1.8V) 206 mA (AO1) L s (Y Y YLz WHERWEHESZ W 206 ma (A01)
1C2610 0402 NO_STUFF Aeets bV
%gé%uF 1C2650 |'R2651
2 M p— go‘/UF (5)%
402-LF —E 2w
2-LF MESLF
— 2
1o =PP1V05_S0_NMCP_HDM _VDD
95 mA (AO1)
Cg671§ 1 1 C26ur1=6
T T20% 0Y
S T
402 402- LF
= w0 TP_MCP_RGB_RED — NC_MOoP_RGB_RED
» TP_MCP_RGB_GREEN NC_MCP_RGB_GREEN
" TP_MCP_RGB_BLUE — NC_MCP RGB_BLUE
" TP_MCP_RGB HSYNC NC_MCP_RGB_HSYNC

e 1s _MCP_| FPAB RSET 18
e 1s _MCP_| FPAB_VPROBE

NO STUFF CRT_IGR C PR NC CRT |G R C PR

NO STUFF 1R2630 = AR BASETROE
630 : 1K CRT_ IGGY.Y — NC CRT IGGY.Y
0. TUF 1% = e BASEL T
7% Ve OF CRT_IGB COW PB NC CRT |G B COWP_PB
CERM 2 5402 — VAKE- BASE=TRUE
402
80 18 CRT_|I G HSYNC — NC _CRT | G HSYNC
= PRRE-BASESTRUE
= = 89 18 CRT_I G VSYNC — NC CRT | G VSYNC
= VAR BASESTRUE
WF: Checklist says O-ohmresistor placeholder for ferrite bead. 1 _TP_MCP_RGB DAC RSET I\NAICKEIQ{AS%T&GB DAC RSET

NV: 1x 4. 7uF 0603, 1x 0. 1uF 0402 (4.8 uF)

L2640 Appl . 227 s _TP_MCP_RGB_DAC VREF ; NC_MCP RGB DAC VREF

WAKE-BASE=TRUE

. _=PP3V3_S0_MCP_VPLL_UF 30- OHWH 1. 7A PP3V3_ SO _MCP_VPLL b
16 mA (A01) \ LYY Y L2, M REER W BTHES: 16 mA (A01) w 1o _MCP_TV_DAC RSET — NC_MCP_TV_DAC RSET
0402 =3 — —BASES
C2640 i 1C2641 1 _MCP_TV_DAC VREF — NG _MCP TV_DAC VREF
e %.o/luF
g.g%\”z 2 82 1 MCP_CLK27M XTALI N — NC MCP_CLK27M XTALI N
R o = e G
.« _MCP_CLK27M XTALOUT _ NC MCP_CLK27M XTALOUT
= Rt

HDCP ROM

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

) |

: R2690

5o bomT 10k

1oV V(
o P6S R,
AT24C08
a0 ¥ “spals =1 2C HDCPROM SDA ane
2| A1 SCLls =| 2C_HDCPROM SCL am s
we|7 HDCPROM WP
JD
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 HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COVPUTER, | 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 I N WHOLE OR PART

SI ZE | DRAW NG NUMBER REV.
D 051- 7546 A 0.0
d} APPLE | NC. SACE =7 =
25 96
Current nunbers fromenail X aowei Lin provided 11/12/2007 3:22pm (no official docunent nunber). NONE
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RTC Power

. =PP3V3_S5_RT,

Sour ces

Pl at f or m Reset Connecti ons

l LPC Reset (Unbuffered)
U2801 881
M CstngZ_'zé; 58Y|:5 w o 10y LPC RESET_L PLACEMENT_NOTE=PI ace close to U1400 , 33 , DEBUG RESET L —
3 EN vour|_5 PP3V3 _G3_RTC ,, ., 5%
MR R 3 Wiy Regss
VALTAGESS. 3V 0 1,33 2 sMc LRESET L
4 'R2800 o <
2802 ¢ No— %QO PLACEMENT_NOTE=PI ace cl ose to Ul1400 %{é
1UF —— awn Y 40
i N Resol  cogor gt
402 %
18 PP3V3_G3_SUPERCAP
Mib}zévz T 1 c;288(F)o
s 0.
= RTC_DI SCHARGE_R “@g&fF PCl E Reset (Unbuffered)
‘ 1.0M gire
278 1
%l R2892
VEos" = o my PO E_RESET_L 1 2 FWRESET L [
5%
ity
R2890 40
RTC CI‘ St al Cz810 1,0, 2 , GMIX POIE RESET L
12pF A MAKE_BASE=TRUE
N RTC CLK32K XTALOUT 1 } 2 _1§\£v
402 — =GVUX PCIE RESET L 83
R2810 X, - - i
1,9, 2 RIC CLK32K XTALOUT R 402 R2891
NO STUFF R CRI TI CAL 1%2 PCA9557D RESET_L o
R2811 Fob Y2810 M:%}é’
Ng% ,32,768K = o811 R2§93 o
b5, - TS 1 & 2  BKLT PLT RST L oD -
o RTC_CLK32K_XTALI N il2 x
Reau ) B R2894
&, L 1.9,2 MN _RESET L o -
402 5%
16w
MCP 25MHz Cryst al 2815 Rogos "o
2 MCP_CLK25M XTALOUT 1 } }27 1%2 EXCARD RESET L o =2
16
R2815 a6, ookt
1,9, 2 MP CLK25M XTALOUT R 402 R2870
NO STUFF 5% 33
R28161 _1§\£v CRI TI CAL 19 T MEM VIT_EN R 1 2 MEM VIT_EN oo
402 5°/g
2 2 %80%51\’/1 fob
N£1 SM% 2)8. 5MM ]
02 825
2 o MCP_CLK25M XTALI N R LPC CLK33M SMC R PLACEMENT_NOTE=Pl ace close to U1400 ; 33 , LPC CLK33M SNC oD
5%
= Wiy |R2826
MCP SO PWRGD & CPU VLD Tl Lo ciaIM LPonLS o o
%/é!f/w PLACEMENT_NOTE=P| ace cl ose to U1400
R2827 os"
. =PP3V3_S5_NCPPWRGD 1,33 5 LPC CLK33M GMUX —
5%
I\/CPSE%SNC Mi(l)g\év
1 CZ}SU% PLACEMENT_NOTE=PI ace cl ose to U1400
g
8
G5 R2829
» 2 rmy_PM CLK32K_SUSCLK_R 1,22 2 PM CLK32K_SUSCLK orm oz a0
MCPSEQ_SMC PLACEMENT_NOTE=PI ace close to U1400 , 50
TCISZO8AFEAPE R2853 HELbw
o« rmy_ALL_SYS_PVRGD 8 o5
U285\ SO_AND | WP_PGOOD 1 2, MOP_PS_PVWRGD o =
2 I VR _PWRGOOD DELAY 151°/W
MCPSEQ_SMC G
MCPSEQ M X
B R2852
1 2
MCPSEQ M X 5%
R2g51  Mb¥ t tt
. 2 MCP_CPU_VLD N R B
—CPU o
S ot s ese ut t on
FobF RrR2 g 50 2 > PM SYSRST_ L o
MCP_CPUVDD _EN 1 2 o
2 [ — = - MCP
PLACEMENT_NOTE=PI ace close to U1400 , 5%, R2§96 R28399 10K pull -up to 3.3V S0 inside SB M SC
AO%F 13 10 T XDP_DBRESET L 1 2 i 1 2 PM SYSRST DEBOUNCE_L Qo 2 23
5% oM T 5% NO STUFF SYNC_MASTER=T18_M.B SYNC_DATE=12/ 17/ 2007|
M:lsl\év 1/ 16W C28
MCPSEQ _SMC represents MCP79 ' MLB' power sequencing connecti ons, ob R28971 M= LF 1
but results in MCP79 ROMVSI P sequence happeni ng after CPU powers up. 40 02 }SL;'J ICE OF P RIETARY P ERTY
10V
MCPSEQ M X is cross between MLB and internal power sequencing, which lllew 2 XeR ;&L:T;”?Lé%%t’ JERRC T PosSEScR Y
results in earlier ROVSIP and MCP FSB I/O interface initialization. Si LK PART=FP SYS RESET | TO MANTAI N THE DOCUVENT | N GONFI 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 PUBLI SH | N WHOLE OR PART
CPUVDD_EN (whi ch is 40-100ns after PS_PWRGD assertion).

SIZE DRAW NG NUMBER REV.
NOTE: |f CPU VLD deasserts during SO MCP79 will take systemto S5 i mediately. D 051- 7546 A 0.0
d} APPLE | NC. SAE =7 o
NONE 26 96

2 1
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Page Not es

Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF FRAVE BUFFER VREF
) fgzﬁfffﬁgi“ N DAC channel A B A B c D
: :PPVTT*;*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
C 26 VRErDAGS. SO Max source | 5 5 5 5 052 mA 51 15 mA . SO DI WM A and SO DIMM B Vref settings shogl d pe 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 Mn Vref 0.375 V 0.375 V 0.375 V 0.375 V 0.091 V 1.042 V
- =1 2C_PCA9557D_SDA Max Vr ef 1.250 VvV 1.250 V 1.250 VvV 1.250 V 1.044 V 1.426 V =PPVTT_S3_DDR_BUF
- - - Vref Stepping 6.5 mv 6.5 nmv 6.5 nv 6.5 nv 11.2 v 1.5 nv o
\EISSEVIFoptl ons provided by this page: (per DAC LSB) 10mA nmax | oad
NO_VREFMVRGN R2903 vrervran
200
1%
i PPOV75_S3_MEM VREFDQ A
VREFMRGN ol U2902 RZAE;O igvemy— ML woo 3 m
1 C2903 - s 39S ST
9'%1UF VREFMRGN AL VREFMRGN DQ SCDI MVA BUE 1
=PP3V3_S3_VREFMRGN E‘lgoe;ém Ml M 1/ 4ew Pl ace close to J3100.1
8 L 27 VREFMRGN_DQ_SCDI MVA_EN M:bg:
VREFNMRGN VREFNMRGN R2905 vrervran
1C2900 | C2901 = R2901+ 500
p— %5%2"‘": p— 9'%1"‘": 100!( VREFMRGN M
2 gE%;\/II 2 JCE\AM 1/ 156/\7V 1/11/I§W
M 555 L NECLF PPOV75_S3_MEM VREFDQ B
el U2902 * e wome s m
S MAX4253 = R2906 VrReEFMR&N M N_NECK_W DTH=0. 2 nm
4 Vi _UesP 100
- VREFMRGN VREFMRGN ™, CL VREFMRGN_DQ SODI MVB_BUE 1 2
gl U2900 =] = ./ Héew Place close to J3200.1
VDD + Vv 27 VREFMRGN_DQ_SCDI MVB_EN MZEJEF
45 [Ty =1 2C VREFDACS SCL 6SCL nsop VOUTA[L . VREFMRGN_DQ SCDI MV
sq@—y— =1 2C VREFDACS SDA 7/spa Y vouTe|2__ vReFVRGN_CA_SCDI MM = R2902 ~ Rzz%)g VREFMRGN
100K
9A0 g VOUTC|4___ VREFMRGN CPUFSB B VREFMRGN 1 A/ 2
ADDR=0x98( WR) / 0x99( RD) 10[a1 T VoUTDIS VREFMRGN FRAVEBUE M do VEW PPOV75_S3_MEM VREFCA A
402 L 0 e i 26
VREFVRGN ol U2903 = 10 veerweon M N LLNE WDTHEO. 3
ao 1 C2904 - W mugsztpzss R%go 0 M N_NECK_W DTH=0. 1 nm
$ 9'%1'*‘": VREFMRGN AL VREFMRGN_CA SCDI MVA BUF 1 2
2 Cefw A A 1/%w Place close to J3100.126
1 402 + Vv 27 VREFNRGN_CA_SODI MvA_EN e
= VREFMRGN
L R2907 RE3dHL
100K >vrervran M
%//F}E\év 1/16W
L o U2903 g NECLF | PPOV75_S3_MEM VREFCA B
3 1 M N_LINE_WDTH=0. 3 mm
[RETE MAX4253 = R2912 vrervRan M N_NEGK W DTH=0. 2 mm
VAH_UCSP 100
VREFMRGN ™, CL VREFMRGN CA_SCDI MVB_BUE 1 2
c3 ’ 4ew Place close to J3200.126
+ Vv 27 VREFMRGN_CA_SCDI MVB_EN Ve LF
L R2908~
10(‘2’!2 VREFMRGN R2916 VrReEFvRaN
%}%\é; 49.9, GPU_FB_A_VREF_DI V .
4
VREENVRGN | 2 U2904 %y Place close to U8400, U8450
1 C2905 N - R
9.%1UF VREFMRGN ™, AL VREFVRGN_FRAVEBUF_BUF
2 Lekm A3 A
I 402 + Vv 27 VREFMRGN_FRAMVEBUF_EN Rg9917 VREFMRGN
- YN GPU_FB_B_VREF DIV .
1 R2915«~ ,/%&w Place close to U8500, U8550
- 100K Mios"
500 VREFMRGN
1/ 16W-
U2904 oz
B1]
VREFMRGN @ Vi Mxa253 = R2914 vrervran
s %3_21%92 o VREFMRGN VRERVRON e CL VREFMRON CPUFSB BUE . 100, CPU_GTLREF o o
—— 20% VCC 1%
1oV c3 = Pl ace cl ose to UL000. AD26
2 55M U2901 T\ 27 VREFMRGN_CPUFSB_EN 12;;‘9’
PCA<§557
N
6
7Y X NC VREFMRGN_CPUFSB_EN -3 R2 9 13 b
3|p0 P17 27 100K
2 polo VREFMRGN_CA_SCDI MVA_EN 2ep < VREFMRGN
ADDR=0x30( WR) / 0x31( RD) Al e 1/ T5W.
5/a2 p3| 10 — = VF-LF
VREFNRGN_CA_SCDI MVB_EN 407"
pal 11 27
VREFNRGN_DQ_SODI MVB_EN =
p5| 12 27
- =] 2C PCA9557D SCL 1lsal pgl 13 VREFNRGN_FRAVEBUF_EN
5@y =1 2C PCA9S57D SDA 2|spA P7L14 NC
PCA9557D_RESET_L
RESET*|15 - -
B e <
~ ©
—
£ FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
B SYNC_MASTER=DDR SYNC_DATE=07/ 22/ 2008|
NOTI CE OF PROPRI ETARY PROPERTY
Required zero ohmresistors when no VREF nmargining circuit stuffed PR LN CRVATL O SN D e | B THEERSERLETARY
AGREES TO THE FOLLOW NG
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
11650004 1 RES, ML FI LM 0, 5% 0402, SM LF R2903 CRITICAL | NO_VREFMRGN L oL o Pt
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI TI CAL NO_VREFMRGN ST ORRTNG NOVEER =
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2909 CRI Tl CAL NO_VREFMRGN D 051- 7546 A 0.0
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2911 CRI TI CAL NO_VREFMRGN d} APPLE | NC. =T =T =
27 96
NONE

8 7 6 5 4 3 | 2 1
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Page Not es

: =PP1V5_S0_MEM A

A

SYNC_DATE=07/ 22/ 2008

OR

Power aliases required by this page:
- =PPLVS_SO_MEM.A
- =PP1VE_S3_MEMA s =PP1V5_S3_MEM A +C3110 [+ C3111 |+ C3112 |t C3113 |1 C3114 |+C3115 [+ C3116 |+ C3117 |1 C3118 |1 C3119 |:C3120 |1+ C3121 [+C3122 [1C3123
- —0.1Ur —-—-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
[ ST I, i T, % T, 8% T, 8% T, 8% T, 8% T, 8% T, % T, 8% T, 8% T, 8% T, % T, i T, 8%
- =PPSPD_SO_MEM.A (2.5 - 3.3V) 2 CERm 2 CEpm 2 CERm 2 CERm 2 CERm 2 CERM 2 CERm 2 CERm 2 CEpm 2 CERm 2 CERM 2 CEpm 2 CERm 2 CEpm
402 402 402 402 402 402 402 402 402 402 402 402 402 402
Signal aliases required by this page: 1 C3100 1 C3101
- =12C_SODI MVA_SCL L 10UF - 10UF
- =126_s001 M _SDA T, 8% T, 8%
2 X5R 2 X5R
BOM options provided by this page: 663 603 ,» PPOVZ5_S3 MEM VREFDO A
( NONE)
= 1 C3130 | C3131
—— 2. 2UF —— 0. 1UF
—— %05 —— 20%
&3y fov
2 CceRM 2 CERM
402
= 1 REFDQ SSo1-2
3 VsS DY 4 MEM A DQ<4> @ s
73 REY 2 5 6
88 15 [TR MEM A CKE<0> ~CRKED CKEI~ MEM A CKE<1> N 5 e 88 15 By MEM A DQ<0> DQO CRI TI CAL DB MEM A DQ<5> @D 5
75 VDD VDD 76 o0 15¢CBy MEM A DO<1> 7 DQL vsso | 8
7lon J3100 msol 7 MEM A A<15> ame ! 915 vss DQs0* |10 MEM A DOS N<O> @y 15 0
o 15 Ty MEM A BA<2> 79 BA2 FE.Rr.THB Al4 8Q MEM A A<14> g s e o 15 [Ty MEM A DVKO> 11 DVD J3100 DQS0 12 MEM A DQS P<0> a1
81 | 5 voD mg Vool 84 13 | 5 vss FRETHE  ysg | 14
o0 15 [Ty MEM A A<12> 83 Al2/ BC* L n ALl 84 MEM A A<11> ) s 5 o0 15 By MEM A DO<3> 15 D@ N~ DB 16 MEM A DQ<6> B 15 5
o 15 [Ty MEM A A<9> 85 A9 e A7 86 MEM A A<7> am s e o 15(Bry MEM A DQ<2> 17 D®B ~ % DQ7 18 MEM A DO<7> a5
87 VDD B o VDD 88 19 Vss g o Vss 20
o0 15 [Ty MEM A A<B> 89 | J a8 o} 6| 90 MEM A_A<6> g s s o0 5By MEM A_DO<9> 21 | 0 pes 2 DQL2 o | 22 MEM A_DQ<8> By 15
5 15 [T MEM A A<5> 91 A5 § g Ad 92 MEM A A<4> am s e o0 15 (B MEM A DQ<13> 23 DO § g DQL3 24 MEM A DQ<12> a5
93 VDD § o VDD, | 94 25 Vss s Vss 26
o0 15 [Ty MEM A A<3> 95 A3 A2 96 MEM A A<2> s e o0 15¢Ey MEM A DOS Ne<1> 27 DQS1* éﬁ DML 28 MEM A DMK1> (T s e
5 15 [T MEM A A<1> 97 Al 8 A0 98 MEM A A<O> am s e 5 15 (B MEM A DQS P<1> 29 DQS1 RESET* 30 MEM RESET L a2
99 VDD ? VDD 100 31 Vss 8 Vss 32
5 15 TR MEM A CLK P<0> 101 CKO ' CK1 102 MEM A CLK P<1> ) s e 5 15 (B MEM A DQ<11> 33 DQL0 2] DQL4 34 MEM A DQ<15> @ s
\
o 15 [Ty MEM A CLK N<O> 103 CKO* OK1* 104 MEM A CLK N<1> a5 e o 15(Bry MEM A DO<14> 35 DQL1 DQL5 36 MEM A DQ<10> @ 15 0
105 VDD VDD 106 37 vss vss 38
o0 15 [Ty MEM A A<10> 107 AL0/ AP BAL 108 MVEM A BA<1> am s e o0 15¢Hy MEM A DO<16> 39 DQL6 DQRO 40 MEM A DQ<21> @ 5
o0 15 [Ty MEM A BA<O> 109 BAO RAS* 110 MEM A RAS L a5 e o0 15¢CEy MEM A DO<18> 41 DQL7 DRl 42 MEM A DQ<20> B> 15 w0
111 VDD VDD 112 43 VSS VSS 44
5 15 [T MEM A VEE L 113 WE* SO* 114 MEM A CS L<0> am s e 5 15 (B MEM A DQS N<2> 45 DQs2* DVR 46 MEM A Dik2> am s e
o5 15 [Ty MEM A CAS L 115 CAS* oDTo 116 MEM A ODT<0> ) s e o 15 By MEM A DQS P<2> 47 DQs2 Vss 48
117 VDD VDD 118 49 Vss DQR2 S0 MEM A DQ<17> @ 5
5 15 [T MEM A A<13> 119 AL3 ooT1 120 MEM A ODT<1> Ve LR 88 15 (B MEM A DQ<23> 51 DQL8 DQR3 52 MEM A DQ<22> a5
o 15 [Ty MEM A CS L<1> 121 | o six NC o | 122 o8 15y MEM A DO<19> 53 | 5 Qi vss S
123 VDD VDD 124 S5 Vss D8 56 MEM A DQ<29> @ s
125 | o TEST VREFCA, 126 o0 15CBy MEM A DO<24> 57 DQR4 DR9 58 MEM A DQ<28> @ 15
127 | 5 vss vss o | 128 s 15y MEM A DO<30> 59 | 5 bes vss o | 60
o0 15¢By MEM A DO<33> 129 DQB2 DQB6 130 MEM A DQ<36> @ s 61 Vss DQS3* 62 MEM A DQS N<3> @ s
5 15 (B MEM A DQ<32> 131 D@3 DQ@B7 132 MEM A DQ<37> @ s 5 15 [T MEM A DMk3> 63 DVB DQS3 64 MEM A DQS P<3> T 15 0
133 Vss Vss 134 65 Vss Vss 66
5 15 (B MEM A DQS N<4> 135 DQs4* D4 136 MEM A Divk4> a5 e 5 15 (B MEM A DQ<27> 67 DQR6 DQBO 68 MEM A DQ<26> @ s
88 15 MEM A DQS P<4> 137 VSS 138 88 15 MEM A DQ<25> 69 7 1 70 MEM A DQ<31> 15 88
ez bQs4 D b b e:ing
139 Vss DQB8 140 MEM A DQ<38> @ s 71 Vss Vss 72
o 15 MEM A DQ<34> 141 DQB4 DQBY 142 MEM A DQ<39> 15 88 REY
o <D
o 15 gy MEM A DO<35> 143 DQB5 Vss 144
145 Vss DQ44 146 MEM A DQ<47> @ 5 516- 0196
o0 1By MEM A DO<d4> 147 D0 D5 1‘:‘8 MEM A DQ<40> @ s
o0 15 By MEM A DQ<41> 149 | 5 pa1 vss o | 180
151 vss DQS5* 152 MEM A DQS N<5> @
o 15 [Ty MEM A DWK5> 153 DV DQS5 194 MEM A DQS P<5> @ 5 1
155 vss vss 196 =
o0 1By MEM A DO<45> 157 D2 D6 198 MEM A DQ<46> @ s
o0 15¢By MEM A DO<42> 159 D3 DQ47 160 MVEM A DQ<43> @ 5
161 VSS VSS 162
o8 15 By MEM A DO<52> 163 D48 DQB2 164 MEM A DQ<48> @y s
o0 15 @y MEM A DO<51> 165 | - poao DB3 | 196 MEM A DQ<53> @ 15 0
167 Vss Vss 168
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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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{‘é-m o1 10 [y ENET_TXD<0> o 23 |Txp{0] RaO[0] | 14 s | ENET_RXD R<0> R3791 22 . 2 __ ENET_RXD<0> oD e o
PLACE R3796 CLOSE TO U1400, PIN D24 o1 10 Ty ENET_TXD<1> > 24 IO RXD[ 1]/ TXDLY| 16 o | ENET_RXD _R<1> 3792 22 1 2 3% TTISWW-LF 402 ENET_RXD<1> o 0 o
o1 10 rry ENET_TXD<2> o 25 XD 2] R IgM 1 RXD[2]/ANO| 1T oo | ENET_RXD R<2> \:;82 22 2 :A’ i;iga N"’FFtE 28; ENET_RXD<2> T 30 o1
5 I = < 55 7 -
o1 10 [Ty ENET_TXD<3> > TXO 3] RXD{ 3] / ANL - ENET_RXD_R<3> 1 2 AN s ENET_RXD<3> T 10 0
27 13 22
o1 10 oy ENET_TX_CTRL - TXCTL RXCTL - ENET_RXCTL_R R3795 1 2 w0 ENET_RX_CTRL @D i o
o1 18 ENET_MDC o 39 Ivoc MI+0] ]| L o o ENET_MDI _P<0> 35 01
-+ a3y ENET_MDI O <o VANAGENENT o0l 2 < o ENET_MDI _N<O> o o
R3724 R E A ENST MO P<L> gy
o0 oy ENET_RESET L 1 2 RTL8211 PHYRST L 29 |pHvRsTB" RESET| vepi A pepenoent L - @D
519{157 M +[2] ] 8 o o ENET_MDI _P<2> @ o
WbF |1 C3725 w1210 oy ENET_MDI _N<2> oo
) ) . 40 — 0. 1UF RTL8211_RSET o 46 |RsET REFERENCE
ENET_RESET_L is not asserted when WOL is active. NO STUFF2 e — - MO +[3] |1l o o ENET_MDI _P<3> g 50
Hence, RC (R3725 and C3725) are nmade NOSTUFF. g"" Mo-[3] 12 o o ENET _MDI_N<3> g o5 o
TP_RTL8211 CLK125 - 32 |cLkizs
R§74%9<1 cLacK LEDO/ PHYADO| 34 o o RTL8211 PHYADO
: %% o1 3 [Ty RTL8211 CLK25M CKXTAL1 > 42 |okxTALL LED LED1/ PHYADL| 35 o o RTL8211 PHYAD1
Mib\év TP_RTL8211 CKXTAL2 -« 23 JorxTaL2 LED2/ RXDLY| 384 RTL8211 RXDLY
2 L~ G\ND—
C3790: R3755'| R3756" 'R3757
SRR 10PE _L_ 4. 725 4. 725 47K
= 8% 51 1B 1B g
il 34 2 M:Abgv M:AIGZZ 24 2L¥v
= Reserved for EM
per Real Tek request.
Et hernet PHY (RTL8211CL)
SYNC_MASTER=SUMVA_MB8_M.B SYNC_DATE=07/ 01/ 2008
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3.3V ENET FET

@2.5V Vgs: CRI TI CAL
Rds(on) = 90mGhm nmax '\93810
I(max) = 1.7A (85C) RAT01P
SOT- 23- HF
« _=PP3V3_S5_P3V3ENETFET =PP3V3_ENET_FET ,
R3800*
10K
5%
1/16W
Maoh, 0 3
P3v3ENET EN L 1190K; | pavaEnET ss 2|1
| ]
Wi 19
801 b3 40! CERM
ssrvﬁNl(géEAPj F 402
sorses | Kh
I
-
5|G7 sl
. =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

SO -1 ol P e e 1. 05V ENET FET

i £ » =PP1V05_ENET_P1VO5ENETFET
2[c ¥ S 3840 : 1.8V Vgs
sz AP PWR EN AC OR SO_L 0. 15)50:, CRI TI CAL
i0v
CERM 2
=PP3V3_S5_P1VO5ENETFET R3840 403 @840
D|3 6D 8
e R 1100K;  pivoseNET ss 1 Si 2312805
sorses | K L = 508
M & R3842* 435}4’ ?841 PP1VO5_ENET_FET
N M = N
s [ st s %g. 69. 6K SSMBNL FSOE/TASQEJ
1/16W
w42 97 » [y SMC_ADAPTER_EN i aas
1
N P1VOSENET_EN_L ?%g,fle 05 Q1UF
05 01 a8 as 42 97 21 7 [y PM_SLP_S3_L N | ;i
1/16W - 402
?841 LI Moz P1VOSENET _EN L_RC
SSMVBNL FEAPj
sorses | K
—
M
5[G7 Stz
. =P1VO5ENET_EN

Non- ARB: -

Recommend al i asing PM_SLP_RMGT_L and
=P1VO5ENET_EN. Nets separated on
ARB for alternate power options.

RTL8211 25MHz C ock

NOTE: MCP79 can provide 25MHz cl ock, but clock runs whenever RMGT rails are powered. E't her net & AT Port Suppor L
Desi gns nmust 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 | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
o1 10 . MCP_CLK25M BUFO_R 1 2 RIL8211_CLK25M CKXTALL oy ss o0 ACREES Yo THE FOLLOW NG T NG THE POSSESSOR
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=l
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402
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Page Not es

Power aliases required by this page:
( NONE)

Signal aliases required by this page:

( NONE)

BOM options provided by this page:
( NONE)

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

ENETCQNN_CTAP

0. 1UF —— 0. 1UF — 0. 1UF

CRI Tl CAL
T3900
o1 3B ENET_MDI _P<0> 1 bs12 ENETCONN_P<0>
o1 3B ENET_MDI _N<O> 2 bs11 ENETCONN_ N<O> leérlg%L
Lh ‘ 10 _ENET_CTAPO RJ45- MI7- 2
™>—> FoRT-TH
TLA- 6T213HF 5
4 9 ENET AP1
sl ‘ cr -
o1 3¢ ENET_MDI _N<1> 5 L 8 s ENETCONN_N<1> 1
- - 2
o1 3B ENET_MDI _P<1> 6 7 s ENETCONN _P<1> 3
< RX 4
5
CRI Tl CAL ?O
T3901 :
o1 3B ENET_MDI _N<2> 1 bs12 ENETCONN N<2> 8
o1 33 ENET_MDI _P<2> 2 w511 ENETCONN P<2> | 11
= LG L Y
il 10 ENET_CTAP2
X —
TLA- 6T213HF 514- 0596
4 9 ENET_CTAP3
0 T I
8 o
o1 33 CB ENET_MDI _N<3> 5 L aan) ENETCONN_N<3>
o1 3B ENET_MDI _P<3> 6 7 s ENETCONN_P<3>
<— RX

Transforners should be
mrrored on opposite
si des of the board

'R3903
75

a
2 2

ENET _BOB SM TH _CAP

Et her net

Connect or
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SYNC_DATE=07/ 01/ 2008
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T
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=PP3V3_FW FWPHY

7mMI1/0 138 mA
C41201| C41211 C41221 C4123: C4124i
e
i 2 i 2 i 2
Gzl Gl Gyl & BAT
1 4130
= . ) 120- OAMF 0. 3A- EM
114 mA FireWre PHY ppavs Fw EWPHY VDDA 1 (Y Y Y| 2
N LITNETW DTH=0. 4 ~
Plh RS T es: 2 WA osoz- L
C4113('2 1 C4131 1 C4113% 1 =3
1, 1 By — 1% ——
Y. el eééqz
402
120 ohﬁlolgA EM & 120 ohﬁlosgA EM
» _=PP1VO_FW FWPHY - . 3A- 0 . 32,
135 mA 1 P1VO_FW FWPHY AVDD _ 25 M\ RPAle Senbes 17 "h PCe SerDes v3 FW FWPHY VP25 1 (Y YY) 2
0402- LF M NERERR- W BIFES: 2 W RECR W BIFES: 2 W 0402-LF
ML TAcETl 1C4110 1C4111 C41351 C41361 VOLTA‘I3
v s S —
. T ]
2 2
% " ﬂ
110 mA Digital Core ) 0 M VReg PWR
14100 1C4101 1(34102 14103 (14104 |1 C4105 |1 4106 C4141i 1C4140
L TUF L L TuF T L TuR T L TUR T L TUF 0. 1UF TUF
R T, éxl T, 8%y O O O O i 5 5%y
2 v 5 5 2 v 2 g5bm 2 v 2 v G5y 5
PEAGENENT-NGTESE| 328 &4179 ¢l 858 18 U488
e e e e e e e CA170 povov PO E FWRED C N _rmur
0.1 IX5R402
DD10 ~—_—VDD33 —— ~_VDDH— ~VP~ VP25 VREG PWR C417UJH [L2%16V PCl E_FW R2D_C P (s o
B13 |aTBUSB P E RXOON_ N8 PO E_FWR2D_N 0. 1UF| [xeraon
NCx—=2 CRI TI CAL - V7| o «PCE FWRD P
AL3_ IATBUSH w4100 PCl E_RXDOP -«— 17
NO ALL |ATBUSN POIE_TXDON M w0 PCIE FWD2R C N CA175 | pevaey PO E FWD2R N omy vr oo
| FW543 PCIE TXDOP| N6 o o PCIE_FWD2R C P 0. 1UF| [xsr402
w0 =FW PHY_DS0 o F12 Ipso (1 PD) NT-19 - —- C4176 | oo
: » | [1p%16V_PCl E_FW D2R P 17 8
s =FW PHY_DS1 _» FE12 ps1 (1 PD) NT-20 BG 0. 1UF | o
=FW PHY_DS2 . FEI3 REFOLKN N o PCI E_CLK100M FW N am e X5R402 )
» D= - psz (1 PD) NT-21 POl EXPRESS PHY REFCLKP| NIO o PCIE CLKIOOM FWP e PEACEVENT-NGFESRI ag8 &4178 ¢l 828 18 11868
92 3 EW PO_TPA N B8 [TPAON
0 s FW PO_TPA P A8 [TPpOP NT-4 (IPU T M o TP _FW43 TCK
s FW P1_TPA_N B5 |rpatn NT-3 (IPU D[N o TP FW43_TDI
92 3 FW P1_TPA P A5 _|TPALP TEST CONTROLLER - =PP3V3_FW FWPHY ; 3 s
(1PU T M TP_FW43_TDO
, FW P2_TPA_N B3 |rpazn NT-1 (IPU T M o TP_FW43_TNVS
as FW P2_TPA_ P A3 ITPA2P 1394 PHY - FW643_LDO
02 20 FW PO_TPB_N B9 ItpEON NT-2 (I1PU) TRST*)NL o FW43 TRST L R4165'| |'R4166
02 20 FW PO_TPB_P A9 |rpBOP 10K 10K
02 3 FWP1 TPB N B6 |TpBIN M:lgél; 5/?1&\9/
o2 3 Ew gé $EE EI /;i TPB1P NT-10 (I PD) wake (2 o FWPME L — 402, ,402
«w =PPVP_FW PHY CPS 3"@m—P—‘ﬁTPBZN FIXVEI 11 - TYPO I N SYMBOL REGCTL \REGCLT| DL3 o FW643 REGCTL
B LEE R e~ TPB2P POVER MANAGEMENT VAUX_DETECT| EL o FW643_VAUX_DETECT
R4160! w0 FW PO_TPBI AS B7_|TPBI ASO NT-12 (I PD) VAUX_DI SABLE| D2 TP_F\W643_VAUX_ENABLE
390K 8 B FW P1_TPBI AS <«—» S8 [TPBI ASL NT-13 (OD) ckreEQN L2, FW CLKREQ L o v IR4A164
leéé‘} wgay FW P2_TPBI AS « s "2 [TPBI AS2 10K
4925 FW543_RO B11 |ro %;E\é’
2
FW543_TPCPS _»_B10 TPcPs NT-16 (IPD) sorFok| @ o TP FW43_SCl FCLK
NT-14 (I PD) scFDaN Gl  TP_FW543_SCl FDAIN i
- SCl F <+ —
a0 R4150 VB3 REXT e e TReE T U NT-17 saroaur| M TP FV643 SO FDOUT -
1|2 FW CLK24P576M XO 1,042 5 FW CLK24P576M XO R o Fi3 lxo NOTE: m;\léx not es Zhow NT-15 (IPD) soFwv|F2 o TP FW43_SCI FNC
L CRI TI CAL oy FW CLK24P576M X S a5l NT-9 tree order.
8 Y4150 0
RM M3
402 %@*—_1 24. 576MZ 102 R4161'| |'R4170 1T—E_IE$2§_§I\EA s ;E,,E: EB§ BERTAL [FEPraM NT-7 sal N2, , FW43 SCL
| T2%2. > CONTROLLER _
151 - 2. g‘itﬁ 191 TRV INCOEEA DT A (I PD) NT-18 NT- 6 spal M1 e & TP_FW643_SDA
122"‘35 [T oY TP_FW43_CE —»_L13]ce (1 PD)
1 4022|  [a%02 TP_FW643_FW520_L > D12 Fve20+ (| PU) M SCELLANEOUS
1 5% TP_FW643 JASI _EN o ot asi_en(I PD) NT-11
- %’%’V‘ TP_FWs43_AVREG <« AL0 AVREG CHI P RESET NT-5 PERST*,M o  FWRESET L am
L TP_FW643_VBUF HL3 \BUF
‘ FW643_PU RST L _» Ki3Jrwresets (1 PU) NT-8 'R4163
RA162" TP_EW643_OCRIO_CTL 312 locR CTL_Vio i
1% 1 0413%2 NCx 213 ocr crL_viz (Reser ved) ) 2
Milgo@ 005’ SS VREG_VSS
-k 2 M X5R o DY ol oo~ olo o ol wologvylsglaol~elo o~
402, 8135|8200 3T2 TR 238 [C] FIRE® SIXIX| XXX ¥ ~ - - -
BiElET BT EE 8 0B E 8 R R AR Hee sy ] : FireWre LLC/ PHY (FVW643)
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Page Not es

Power aliases required by this page:

- =PPBUS_S5_FWPWRSW (system supply for
- =PP3V3_FW LATEVG ACTI VE
- =PPVP_FW SUMNCDE ( power

bus power)

passt hru sunmati on node)

Si gnal
( NONE)

aliases required by this page:

BOM options provided by this page:
- FW.PORT_FAULT_PU

Enabl es port
is running or

w42 50 2 vy SMC_ADAPTER EN

o o1 00 sa 52 30 2 7 [y PM_SLP_S3_L

Lat e- VG Event

s =PP3V3_FW LATEVG ACTI VE

.« PP2V4_FW LATEVG

P2Vv4_FW.ATEVG RC

FWATEGVY_3V_REF

PDS540XF

CRI TI CAL
D4260

=PPBUS_S5_FW FET,

FireWre Port Power Switch
CRI Tl CAL MT
260 CRI Tl CAL
Nt F22%9 :
o =PPBUS_S5_FWPVRSW s 8 PPBUS FW FWPVRSWE i 2 PPBUS FW EVPVRSW D
I ) . 5_nm ) 5 nm
2 ﬁ ‘ ; \%ﬁ@gﬁ% 35"im 1812L15024HF \%ﬁ@z@yﬁg 35"im 1
'RA260 42601 = (11 1
470K 0. 01yf —— —
T I .
2402 702
FWPVR EN L DI V
1R4261
330K
%16W
) SLF
FWPVR EN L
power when macgilne b
on AC =l 261 Dl3
SSMENLSFEARE | 1o ssVBNBRERE |1
- sorses | Kh
[
2 G% ST 5 G% s
7y
FW PORTPWR EN FET
262
SSA%&l5FV ol
SOD- VESM HL{
1[c" st;
- _FW PORTPWR EN 1
£C4210 1R4219
LUF 2,,0M
2 Y, "15}4\/
402 %QL
> U210 D4219 |°
a4l LMC7211 = 121¢
VESNSMEF | ATEVG EVENT L 2 L FW PORTPWR_EN ,,
Sy v MBRO540XXH |1 4219
5 I
2
A 03MX5R
RélZlKO =
1200K, FW.ATEVG 3V_REF Hysteresis:
1w 2.95V when port power is on
hobh 2.81V on late Vg event and port power is off
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
740S0080 1 LITILEFSE, 1. 5A RESETTABLE 24V F4260 CRI Tl CAL

FireWre Port

Power
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Power

- =PPVP_FW PORT1
- =PP3V3_FW LATEVG

- =GND_CHASSI S_FW PORT1
- =GND_CHASSI S_FW EM _R

al i ases required by this page:

Si gnal
( NONE)
NOTE:

aliases required by this page:

This page is expected to contain

Configures PHY for:

FireWre PHY Config

=PP3V3_ FW FWPHY

38 36 8

Straps

=FWPHY DSO .,

DS2
NVAKE_BASE=TRUE

=FW PHY_ DS2 36

the necessary aliases to map the EAV}EI-BNASBS&{UE =FW PHY_DS1 3
FireWre TPA/TPB pairs to their - 1l-port Portable Power C ass (0) =
appropri ate connectors and/ or R43811
properly term nate unused signals. - Port "1" Bilingual (1394B)
BOM options provided by this page: N{:qu
( NONE) b5,
NOTE: FireWre TPA/ TPB pairs are NOT
constrai ned on this page. =
assuned that FireWre PHY page will
provide the appropriate constraints s [FW PO_TPBI AS — NC FWD_TPBI ASyaKE BASE=TRUE
to apply to entire TPA/ TPB XNets. s _FW P2 _TPBI AS — NC FW2_TPBI ASvaKE BASE=TRUE
- - w23 FWPO_TPA N — NC_FW_TPAN vAKE BASE=TRUE
1394b i npl enent ati on based on App e FWPO TPA P — NC_FW)_TPAP ke BASE=TRUE
FireWre Design Guide (FWDG 0.6, 5/14/03) . FWP2 TPA N — NC_FW2_TPAN yaKe BASE=TRUE
s _FWP2_TPA_P — NC FW2_TPAP vaKE BASE=TRUE
923 _FW PO_TPB N — NC FW_TPBN vAKE BASE=TRUE
3 H 0236 _FWPO_TPB P p— NC _FW)_TPBP ypke BASE=TRUE
Te r I I I n at I 0 n w FWP2 TPB N — NC _FW2_ TPBN MvaKE BASE=TRUE
: . s FWP2 TPB P p— NC FW2_TPBP ASE=
Pl ace close to FireWre PHY : = NAKE_BASESTRUE
Tl PHYs require 1uF even though
« EWPL TPBLAS - pyy spec calls out 0.33uF w0
£25
LR B
2 %}/Am Cabl e Power
=PPVP_FW PHY_CPS_FET » /v [*]a PPVD_FW CPS e sasesTRUE — =PPVP_FW PHY_CPS « CFL2I4 Tl ](_?AL
M N_LI NE_W DTH=0. 4
= 112 ,ﬂg W FARI M0, 2 —PPVP FW PORT1 FERR- 2350004,\4 Not e: Trace PPVP_FW PORT1 nust handle up to 5A
R44§70K n n n ' H 1 2  PPVP FW PORT1 F
115 5 Snapback” & "Late VG' Protection iy i o
Wb w = PP2VA_FW LATEVG 14314 VNS HY
DP4310 —— Qb
CPS EN L_DI V 04 311 i BAVgOQTDé/ng- G 2 %gg
. -
5
SLENAL Tv R4312! 0- 014k, . L PORT 1
'RA360 R43611 3398, i T
. I o 4 Bl LI NGUAL
° 2 EN L
YE%EW Wﬁ? =5 43101 i
2
0. 01uF L
s EWPL TPA P — FWPORT1 TPA P ., 0% 6 Fas10-
— ASESTRUE — &
s FWP1_TPA N — FWPORTL TPA N 4 202 13948- VD7
—  WARE_BASESTRUE 4300 1 2 Ry
o220 FWP1_TPB_P = FN%EOBRTAS—T—fEl- TEB_P 2 s 36 s __ =PP3V3_FW FWPHY Egrsgggzm » FWPORT1_TPB N [ e SR
o256 FWP1 _TPB_N — FW EOBRAI&TEB N s (v verD (FW PORT1_BREF) 9 pe<ry OUTPUT
SI GNAL_MODEL=EMPTY » FWPCRT1 TPB P rnch gl
lﬁﬁ%é”m?zﬂ%él
HNec
b A7 —= (GND _FW PORT1_VG) 6 VG |
M}E}é’ v . FW PORT1_TPA N s [ orea bea | ]
2402 4022 FW PORT1_AREF 5 Tpa<kt | NPUT
» FW PORT1_TPA P [ PRSI
FW PORT1_TPB_C DP4311 ‘ B
razes BAYREDW 5« & Qo gr
2
P SA364 Tk ; DPasiL iz
- 0 { 1
2 gl W CA312 i &9363 0| sss
b5, 0. 01yF | 5 ae
%ng C43l3i 3 AREF needs to be isolated fromall
, 0. OTuE 4 I ocal grounds per 1394b spec = 514S0605
4 %
= é}{’z When a bilingual device is connected to a
402 beta-only device, there is no DC path
PLACENENT NOTE=Pl ace C4319 close to connector pin 5. l between them (1o avoi d ground of fset i ssue)

Lat e- VG Prot ecti on Power

» =PP3V3_FW LATEVG R4390 PP2V4 FW LATEVG ; 4
‘ , 332, — X m
(3 Y EsD and late-VG rail
116w and | ate- i
N&b%': 3| CGRITICAL " snap-back di odes
7 D4390 Conmon to all ports)
PP2V4_FW.ATEVG needs to be biased WWBZ5227BLT1H
to at least 2.1V for FWsignal integrity 1
and shoul d be biased to 2.4V for margin
R4390 should be 390 Ohns max for a 3.3V rail

— BREF shoul d be hard-connected to | ogic

ground for

speed signaling and connection

FireWre Ports
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ODD Power Contr ol

s =PP5V_S0_0ODD

7 PP5V_SW

ODD
N_LI'NE_W DTH=0. 6nm

NI WDTH: . 4mm
TAGE=S'

I ISR
NOTE: 3.3V nust be SO if 5V is S3 or S5 to RA596 1459 =
ensure the drive i s unpowered in S3/S5. 500 —— 0,,068UF
1/ 16W 18v P
5 =PP3V3 SO ODD b2 R4595 | & %;4051%9
100K '

ODD PWR EN LS5V L 1 2 oDD PWR SS 1]]2
R4597 y 1=

%8 il &

%}EW 402 402
2

SATA

Por t

PLACEMENT_NOTE=PLACE C4520 CLOSE TO MCP79
PLACEMENT_NOTE=PLACE C4521 NEXT TO C4520

3 4 s SATA ODD R2D UF P 1\\204521 SATA ODD R2D C P Ty 20 89
— 0. 01UF ‘ ‘ 10% 16V CERM 402
J4500 2 (VY Y L2 os SATA COD ReD LE N 1112 CA520 SATA DD R2D C N ) o o
I 109
CRI TI CAL S?AS?‘GFO-S’\QIL?S 0. 01UF 10% 16V CERM 402
5 1 PLACEMENT_NOTE=PI| ace FL4520 cl ose to J4500
L 4 3 - 27 SATA_ODD R2D P
v« PP3V3_SO_CDD L 6 5 - 321 SATA_ ODD R2D N
8 7
10 9 - s 7 SATA ODD D2R C N
R4590! 12 11 - s 7 SATA ODD D2R C P PLACEMENT_NOTE=PLACE C4526 CLOSE TO J4500 doa G
33K 14 13 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLP11S
v 6 15
M:_lg}é" [ CA526 1 |2 . sATA oD D2R UE N 4 (Y Y Y BT AsaTA cOD D2R N oD 0
4023 o 1 0. 01UF || 10%16v cerv 402 P
516S0617 - 45254 |2 s SATA ODD D2R UF P 1YY Y L2 SATA ODD D2R P [ 70 09
42 7 g SMC_ODD DETECT 0. 01UF |l 10%16v cerv 402
. . PLACEMENT_NOTE=PI| ace FL4525 cl ose to J4500
I ndi cates di sc presence
CRITICAL 1 C4501 1 CA502
14501 f— 98-%1UF f— 98-%1UF PLACEMENT_NOTE=PLACE CA501 CLOSE TO J4501
20374020E31 2 §¥ | T1 CAL 2 ¥ PLACEMENT_NOTE=PLACE C4502 CLOSE TO J4501
F- ST-SM 402 CRI CAl 402 0 r
Oy 2 L4500
FERR- 70- OHM 4A
1 PP5V_S0_HDD _FLT LYY Y2 =PP5V_S0_HDD
2 0603
3 PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501 F| 4501 PLACEMENT_NOTE=Pl ace C4510 cl ose to MCP79
" 90- CHV 100MA PLACEMENT_NOTE=P| ace C4511 next to C4510
5 R TICAL SR 1 1
O NC (Y Y Y \La o5 SATA HDD R2D UE P C4510.4 - SATA HDD R2D C P am o
O—4+—X NC R — 0. 01UF | [ 10%16v cerv 402
7 89 SATA HDD R2D P —
ol ke 2 (Y Y Y\t s SATA HDD R2D UE N CA4A511 .2 SATA HDD R2D C N am o
9 ss SATA HDD ReD N 0. 01UF |l 10%16v cerv 402
10 PLACEMENT_NOTE=Pl ace FL4501 close to J4501 FL4502
11 90- GV 100MA
12 8o SATA HDD D2R C N SVER 1 oRITICAL
(}13 NC 045151\\2 o5 SATA HDD D2R UF N 4m 3 SATA HDD D2R N o 20 5
14 ss SATA HDD D2R C P 0. 01UF |l 10%16v cerm 402 —
15
(}?NC ‘ 045161\\2 95 SATA HDD D2R UF P lm 2 SATA HDD D2R P [T 20 89
O1+—XNC 0. 01UF | [ 10%16v cerv 402
17 PLACEMENT_NOTE=PLACE FL4502 CLOSE TO J4501
18 PLACEMENT_NOTE=Pl ace C4515 next to C4516
19 PLACEMENT_NOTE=Pl ace C4516 cl ose to J4501
20

51850654

SATA Connectors
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Port Power Sw tch Left USB Port A

CRI TI CAL CEI4T6I8A5L
T%&?g@ FERR- 220- OHW 2. 5A
. _=PP5V_S3_RTUSB 2 iy oura| 7 PP5V S3 RTUSB A ILIM 1 PP5V S3 RTUSB_A F
o ss 4z 1 PMLSLP S4_L = o USB_EXTA_OC L A @ﬂ KO BIFES: 378 05 : 0003 PlieEsty DTHEC: 3757m
3 lent our2| 6 N LINESS F_?I‘:USB Bl LILM 0 01ukE S'ﬂgb(o‘AL
1R4690 20 qom USB_EXTB COC L 5oce- VN RESRYY BTHES: 376 T I TICAL r e Rer s
ot lEne a6y 90- OHM 100MA .
?,éls}é’ USB PWR_EN G\D_TPAD L QPLLS :@)
2402 ‘ e ) il e CRI TI CAL CRI TI CAL s USB2 EXTA_MUXED_N 4 (VY Y s USB2| LTI N‘ J
4690+ +C4A69T | =§
e L I 7 C46951 . |1C4696 04617 1 |1C4616 2
C4 92i S_Zﬁ%;f T %gg%u 100F — :flOOUF 10 = 130UF s USB2_EXTA MUXED P |1 (Y Y Y | 2. USB2|LT1_P 3
o 71%%:7’ &5 b5 ox gz L 12 Y Tang 2 écé\(- TANT 4
R 2 6 CASE- B2- SM CASE- B2- SM o 5 3l 4
402 7
239> E—
= 1 6|VBUS p 8
- 1je\D
% 514- 0606
D4600
= RCLAMP0502
SLP1210N6 |
CRI TI CAL =
CEI4TI ](_:A5L We can add protection to 5V if we want, but |eaving NC for now
FERR- 220- OHM 2. 5A
1 2 PP5V S3 RTUSB B F Flace L4600 and L4605 at connector pin
0603 M NERESR-W BFHEES: 378,
1 C4615 VOLTAGE=S5V 378"
—— 0, Q1UF
2 gM

USB/ SMC Debug Muix N - B
SMC_DEBUG_YES CEILl-Té %L m

s =PP3V42_ G3H SMCUSBMUX SI GNAL_MODEL=USB_MJUX E°- T
SYM VER- 1 1
SMC_DEBUG YES 1RA650 %0 20 e USB_EXTB_N 4 (Y Y %)l3 |USB LT2_N 2
659 c 10K o J USB_LT2_P 3
b ip w0 B_EXTB_P LYY Lz :
A 2 Ve i @ US
44 43 a2 SMC RX L 4 5 v vel 1
Auuzg SMC TX L 4 Im U4650 v-12 zgsé ;
USB_EXTA_P P SUSERAE e 2 22 2
90 20 7 o+
» m@@ USE EXTA N ], CRITICAL 1%
. 840 SEL| 10 USB_DEBUGPRT_EN_L (-
@D SEL=0 Choose SMC = R(:B\%(%%Z
d SEL=1 Choose USB B SLP1210N6
CRITI CAL Ext ernal USB Connectors
SMC DEBUG NO = = SYNC_MASTER=AMASON_MB8_M.B  SYNC_DATE=07/ 02/ 2008
"R4651 NOTI CE OF PROPRI ETARY PROPERTY
1 0 2 L e f t USB PO r t B THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
%,  SMC_DEBUG NO AEEES o e FELLGA NG T N THE POSSESSIR
405 R4652 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE

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

6w
MZ[;EF SIZE | DRAW NG NUVBER REV.
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41 8 =PP5V_S3 IR

<

VT
CY7063%%3- LQXC
.0/ D+ 7
%0 20 B> O FFERENTT AL_PAT R=USBZ_T R Si g; o zgg 5
%0 20 CED O FFERENTT AL_PAT R=USBZ_T R P12/ VREG | NTO/ PO, 25
P1. 3/ SSEL I NT1/ PO. 34
A71p1. 4/ sSCLK I NT2/ PO. 4[3 Rﬁg‘?o
18lp1. 5/ smosl T1 00/ PO. 5 2 IR RX_OUT_RC . 1 2 IR RX_our am
19lp1.6/SMsO  TIOL/PO.6[L e
V- UF
oRITICAL 03
a T
1 C4804
l P/ N 33850633 0. 001UF
v
NC 2 Cerm
J 65
P | Hi -
THRY- Vss
BHA Eﬁgg% REAR ﬂﬁggg
A
FFL8- 6ARIAD- B- 3H Ra805 Btﬁ% RiE04 NEAR 32
F- RT- 5M 1 2 =PP3V42_G3H LI DSW TCH 4
CRI Tl CAL T716W 202
1 PP3V42 G3H LI DSW TCH R VELF R418006
2 PP5V_S3 IR R 1 2 =PP5V S3 IR g 41
3 1/ 16W 508 402 R4807
4 SMG LID R i 1 109 2_ R‘}‘BOB SMC LI Duz 45 so0
5 SYS LED ANCDE R 3 © IV SYS LED ANCDE .5
6 WF-LF 17/ 16W b/ 202
VELE IR RX_OUT 4,
518S0692
1.C4805 1.C4806 1.C4807 1.C4808 A
L0, 1UF —L—o0.10F —L0.001UF —— 0.001UF Btﬁ 8 NEAR 34
— 10% —— 0% —— 16% — 10% BEA 4 NEAR 34
oV 5 v o 5oV Y
X7 CERM X7 cer Cerm S

Front Fl ex Support
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8 7 6 5 4 3 2 1

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

. _PP3V3_S5_AVREF_SMC

52435 _=PP3V3_S5_SMC
4902
221F
bt
U4900 0 = i
« or_SMC_EXCARD_PVR_EN « B12 P10 HS82117 Peo| 113 SMC_PM G2_EN - PLACEMENT_NOTE=PI ace C4907 close to U4900 pin F1
a3 SMC_RSTGATE L < Al3 P11 LGA- HF P61| K12 > < NC SMC Vel
o0 20 iy ALL_SYS_PWRGD _» A2 P12 (1 CF 3) Pe2| K11 NC =
o8 [T RSVMRST_ PVWRGD s B13 P13 OMT P63| J12 < NC 4907 i
NCx—e— D11 [P14 P64l K13 o SMC_ADAPTER _EN QO 21 3 37 43 0. 47UF
= qorPM_RSMRST_L <« C13 P15 Pe5| 110 o NG 6_13{'?2
< gm L M/P_VR ON o« Cl2 P16 P66| J11 o SMC PROCHOT 3 3 L g« CERMXBR
23 21 (OO} PM PVWRBTN L < D10 P17 P67 HI2 o SMC Bl L_BUTTON L am R4909! 1RA901
- ESTARLDO EN - - | SENSE w0 . =
@ ESTARLDO T P70, MO0« e eE <m PLACEMENT NOTE=Pl ace R4999 close to U4900 pins N14, N5 RS83T17 M=o 92 230
N o e i D SV GPU | SENSE o PLACEMENT_NOTE=P| ace C4920 close to U4900 pins N4, N1§ LoA HF e ¥
- a 2 2
X (3 OF 3)
NC F11 |p23 P73 N1 o SMC_GPU_VSENSE 6
. _SNC_P24 v Eiz e Pral N2 o SMC_DCI N_| SENSE @@ o oM T ML Ol SVE KBC NVOE ShC_MDL am -
NCx_ e E12 |P25 PrS| M3 o SMC PBUS VSENSE oy o my SMC RESET L | o rest Moz
= _SMC_P26 <« F13 |P26 P76l N13 o SMC_BATT_| SENSE a4 SMC XTAL
e E10 P27 Pr7l 112 o SMC_NB_M SC | SENSE " “ A3 XTAL
NC -+ < 1 _SMC_EXTAL A2 EXTAL NM |_E3 SMC NM )«
90 83 44 19 LPC AD<0> A9 |P30 P8O A7 o SMC_ WAKE _SClI _L oo 2 2
90 83 44 19 LPC AD<1> P31 PBLl B6 o o NC
90 83 44 19 LPC AD<2> c8 P32 P82| C7 > PM CLKRUN L 10 aa
o vs s ey LPC_AD<3> o & s Pe3| D5 o LPC_PWRDW L P ETRST) 2 ST L am
2 02 4 19 oy LPC_FRAVE L . 48 |paa Paal a6 SMC_TX_L O 40 42 42 41 avss| Lo | |, X ]
2 rmy_SMC_LRESET_L o lps Pos| Bs o SMC_RX_L e L vss—_ R4902 ['R4998 ['R4903
%0 2 [TI LPC CLK33M SMC » D7 |P36 P86| 06 4 o (OC) SMB_MGMI_CLK T 5% s 2% ow 2% sw
wn@ LPCSERIRQ o 5 06 ps7 poo| J4 SMC_ONOFF L P 82348 XW900 ?(E‘z“ ?(E‘z“ ?(E‘z“
- 43 50 2 2 2
NCx—a—— D4 P40 POl GB o SMC_BC_ACOK am s s 2 S 1
s _SMC P41 <« A5 |PA1 P92| H2 - SMC BS_ALRT_L am s s
ey SVB_NGMI_DATA (OO) oy 81 iz Pos| Gl o PM SLP_S3_L T o+ . = 4
= «on SMB_ONCFF_L . AL Pa3 Posl 1 o PM SLP S4 L v == W oo =
NC¥— e C2 P44 POS| G4 o PM SLP_S5_L am NOTE: P94 and P95 are shorted, P95 could be spare. G\D SMC AVSS
NCw e B2 |Pas Pos| F4 o PM CLK32K_SUSCLK ¢y = o0 DS AVSS o v
e SMC GFX THROTTLE L - Cl |p46 PO7| F1 o o (QOC) SMB 0_SO0_DATA CBDS 45
o con_SMC_SYS_KBDLED - G |pa7
44 43 a2 40 SMC TX L <« @ P50
44 43 a2 40 @@ SMC RX L > F3 |51
s@E>—SMB 0_S0_CLK (OC) ¢ FE4 |P52
U4900
( DEBUG_SW 1) 2 _SMC_PAO > N3 |PAO HS82117 PEO|_K1 - SMC _CASE_OPEN awg
( DEBUG_SW 2) = _SMC_PA1 - N1 |PAL LGA- HF PE1| J3 - SMC_TCK T 43 4
2 PM SYSRST_L PA2 (2 OF 3) PE2| K2 - SMC_TDI T 2
0 (oo} USB_DEBUGPRT EN L (OC) M |PA3 oM T PE3| J1 > SMC_TDO oo 45 44
20 28 21 NMVEM EVENT_L N2 |PA4 PE4| K4 -— SMC_TMS ) @9 4
s _SMC_PA5 (O0) ¢» L1 |PAS PFO|_K5 > < NC
00 43 GBS SYS ONEW RE (O0) o K3 |PA6
=1 <oy PM_BATLOW L (00 e L2 |pa7 PFLL_N5 - SMC_SYS_LED o
PF2|_ M - SMC LI D Q] a1 43 50
NCx_— - B8 |PBO PR3 L5 o «NC
=2 o SMC RUNTI ME _SCI L - o |pB1 PFAL M6 o NC
%0 7 > SMC_ODD_DETECT - B9 |PB2 PF5|_ N4 > SMC MCP_SAFE MODE  ymy s
w SMC PB3 (See helow) A10 |PB3 PF6lL L4 o < NC
w2 IRy SMC_EXCARD_CP »> Cl10 |pB4 PF7| M > < NC
NCx—= Bl PB5 pcol M8
s EXCARD L - —=———e—XNC d ! .
uang 2% G:XCAO\/EgT:ENP C - iﬁ z:j pa1| N7 L =SMC_SMS_I| NT g NOTE: SMB Interrupt can be active high or low, rename net accordingly.
I > PG2 SMB_BSA_DATA i If SMS interrupt is not used, pull up to SMCrail.
s o} SMC_FAN 0_CTL - Gll |pco PG3| K7 SMB_BSA CLK a5
0 qor—SMC_FAN 1 CTL - Gl3 |pC1 PGA|_K SMB_A S3_DATA a5
= omy SMC FAN 2 CTL - F12_|pc2 PG5|_N6 (0 SMB A S3_CLK > s
= ony SMC FAN 3 _CTL - H13 |Pc3 PGB M <« (O0) SMB B _SO0_DATA CBD>
I SMC_FAN O0_TACH > GL0_|pca PG7|_L6 «—s(OC) SMB B SO_CLK CED
SMC FAN 1 _TACH > Gl2 |pcs prol_E2 L SMC PROCHOT -
. SMC_FAN_2_TACH - HI1 |Pos - jeuing
o SMC_FAN 3_TACH o s e PHLI_F2 - SMC_THRMIRI P @
- > PH2| J2 - SMC_PH2 .
SM5_X_AXI S - MO _|poo Pra|_ad g ALS_GAI N i
™ — —> jesing
2 T SM5_Y_AXI S - N9 |PDL PHAL B3 o W NC
2 o—oMB Z_AXIL S > K10 _|PD2 PHSL G4 o o NC
« oy SMC_ANALGG | D > 18 |PD3 SMC
+ rm_SMC_NB_CORE | SENSE e v _lpoa
TR SMC_NB_DDR | SENSE > N8 |PD5 SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
43 ALS LEFT > K9 |PD6
- IE‘E ALS Rl GHT - L7 _lro7 NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
§£§¥OCFFHEPEB%LWI\ETER I'NC. THE POSSESSOR
SNC PB3 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
P — I'l NOT TO REPRODUCE OR COPY | T
SMC | G THROTTLE_L for MG systens. 111 NOT TO REVEAL OR PUBLISH I N WHOLE OR PART
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a2 _SMC FAN 2 CTL NC SMC FAN 2 CTL

NG SNG AN 2 TACH SMC FSB to 3.3V Level Shifting
VAKE BASECTRUE
I\IA’\|‘<CE7ESA’\S/E:T’;L{\EN 3. CIL a3 8 _=PP3V3 SO SMC

SMC Reset "Button" / Brownout Detect

42 _SMC FAN 2 TACH

a2 _SMC FAN 3 CTL

52 43 a2 8 =PP3V3 S5 SMC

42 _SMC FAN 3 TACH NC SMC FAN 3 TACH
VAKE_BASE-TRUE
C05_°1‘32 e ]5?000 .+ _=PP1V05 SO SMC LS
2006 ——
L NP9 ey heget .
o SOT23-5-HF 2402 4+ _ESTARLDO EN — NC ESTARLDO EN 3. 3K oo «
SMC MANUAL RST L . T WKEBASESTRUE ew
v
2
C5001 60 13 22 _SMC_BC_ACOK _ =CHGR AOK o CPU PROCHOT BUF
SI LK_PART=SMC_RST O oo MAKE_BASE=TRUE —
dev 42 ALS LEFT — SMC_MCP_VSENSE as TO cPU 6 060
a0 = VAKE_BASESTRUE
‘ 42 _ALS RI GHT __ SMC_CPU_HI _I SENSE o 702 1 togEry OPU PROCHOT L %‘éé?ﬁ’.}é‘ F
—— VAKE_BASESTRUE
1
1> SMC_NB CORE | SENSE —_ SMC_MCP_OCRE | SENSE i
52 43 42 8 ZPP3V3_S5_SNC i EBASEgTRLE 1
4 SMC_NB DDR | SENSE __ SMC_MCP_DDR_I SENSE ) l
— VAKE_BASESTRUE
s0 SMC_TPAD RST L . SMC_NB M SC | SENSE __ SMC_CPU_FSB_I SENSE - }
= VAKE_BASE-TRE
s0 43 42 SMC_ONOFF L 22 _SMC_ANALOG | D __ SMC_GPU_1V8_| SENSE P
= VAKE_BASESTRUE
= = _SMC P24 — MTA-KPI:_gA’\éCFTPR%é 57 14 10 (oo} PM THRMIRIP_L
« SMC_P26 — N§KNEEBBE N MUX_SEL 1
—WAKE BASESTROE — —
« SMEPaL = AR BASE= TR
= _ALS GAI N — NC ALS GAIN
= VAKE_BASESTRE
» SMC_PB3 __ SMC IG THROTTLE L " s
= VAKE_BASE-TRE
2 _SMC_RSTGATE L — NIEE%A’\QE— BR%EGATE L 1 SMC_THRMIRI P a2
ng)gs s2 43 425 _=PP3V3 S5 SMC
ER ! SMC_EXCARD COC L 1 2 EXCARD CC L (TN 20 32
1/ ew 42 _SMC_PAO R5091 100K . 2
Mooz 4+ _SNC PAL R5092 100K : , 5% 116w M-LF 402
SMC AVREF Supply T e
2 SMS | NT L = =SMC SNMVS_| NT 4
CRIT AL PHEERSETTRE L 50 43 2 _SMC_ONCEF L R5070 10K 2
iy 50 42 41 _SMC LI D R5071 100K , 5% 1/16W M-LF 402
o s s = foo s amsac o’ B - o re FS072 ok s e
LN outl 2 M N REGKW BTEs. 2 SMC Crystal Circuit 4s 42 50 _SMC TX L R5073 10K 2
VOLTAGE=3. 3V 44 a2 40 SMC RX L R5074 100K N 2 5% 1/ 16W M--LF 402
GN\ND 5%  1/16W M-LF 402
¥ A %:5(?1%? (315%:}50 ONEW RE_PU
T, i we " " 0 42 _SYS_ONEW RE R5075 2.0K >
’ ;C%M w SMEXTAL : } : Debug Po r Button 50 42 _SMC BS ALRT L R5076 100K . , 5% 116w M-LF 402
* C5020 C5025 * R5010 5% ss 22 SV TMVB R5077 10K , T UBW W aw
i e 1,9, 2 SMe XTAL_ R & 4+ 42 _SMC TDO R5078 10K . % oW welr a0
2 SOE:Q\/AXSR 5)63; 2 — aa 42 SMC TDI R5079 10K n 2 5% 1/ 16W M--LF 402
; o 22 _SMCTOK RS080 10K s AN et or
43 42 _SMC BIL BUTTON L R5081 10K 2 % -
M%YE éﬁ/\%[ﬁ\gi m a2 a6 47 0 43 42 _SMC_BC_ACOK R5087 470K . , 5% 1/16W M-LF 402
PART NUMBER QE%WEEO? BOM OPTI ON REF DES COWENTS: \I\;IC{VT:(EE(EJEE\\I/\I DTH=0.2 mm 5% 1/16W  M--LF 402
20. JoMHg — C5011 | S'HKPARTERPUREIN Pl ace R5015, R5001 on bottom si de
35351381 35351278 ALL Intersil |SL60002-33 - ZT 15pF
2 _SMC_EXTAL 1 i } 2
& = -
System (Sl eep) LED GCircuit
« 7 _PP3V42 G3H 42 37 3a 21 _SMC_ADAPTER EN R5085 10K 4 2
. =PP5V_S3_SYSLED SO CASE CPEN R5086 10k L[ v i aw
5% 1/ 16W M--LF 402
1
osgs0 [0St R L T S
1 1 ] ¢ % -
R5031 R5030 109 AT
523 20 2 Y it w2 _PMSLP S5 L R5090 100K _. 2
iy L6 a0z 2402 wown PMSPSAL ] e oW WL a2
4025 2402 US050 s = =
SYS LED ILIM 7ALVCIGLIDRL SMC BIL BUTTONDB L« v+ =PP3V3_SO_SMC
) a2 SMC BIL_BUTTON L 2
SMC_PAS R5089 10K .
SYSLEDL VDIV __, @%é%M\/FV- YAE “ = 5% 17 T6W VF- LF 402
3 1 C5051
4 g)g.vowF
SYS LED ANODE
" s SMC Support
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5 |

4

L PC+SPI

Connect or

CRI Tl CAL
L
1
55909- 0374
M ST- SM
wos _=PP3V3_S5_LPCPLUS a1 a2
+ _=PP5V_S0_LPCPLUS
1 2 | |q  LPC CLK33M LPCPLUS 20 w0
2 52 2 10 cmry_LPC_AD<O> 5ol LPC_AD<2> B 10 42 52 90
% 63 12 10y LPC_AD<1> : z LPC AD<3> By 19 42 09 50
» SPI_ALT_MOSI ol [0 0] | | SPIROM USE MB o
s % SPI _ALT_M SO | |1 2] [ SPI _ALT _CLK )
2 s 421 [y LPC_FRAVE L DUNEE 1| | | SPI_ALT CS L pi
4219 o PM_CLKRUN_L - 15 16 LPC SERI RQ G w0
15 42 (o SMC_TMB - [ 1] T | LPC PWRDWN L oy o 2
mm_DEBUG RESET_L ST 20| [ [sMc DI @D 2
Al ternate SPI ROM Support @n S 1o < elo otz [ e Toc oD -
+ mmy_SMC_TRST_L MRS 24| |~ | SMC RESET L D «
MJUX SEL CONTROLLED BY FRANKCARD SW TCH ONCE CS1 |'S SUPPORTED | N MCP SMC VD1 | [ 2s 26 | | SMC NM
2 (oot} - - oo
42 42 10 [Ty SMC_TX_L S e 28| [0 | SMCRX L [T 0 42 45
29 30 - LPCPLUS GPI O oD
=PP3V3 S5 LPCPLUS % 34
o s __=PP3V3_S5_ROM LPCPLUS
1 C51U]¢4
R5190 LPoPLUS gggl 51650573 MCP79 | nternal SPI MJX Support
%}Eﬂﬁ} C:/a: I = NOT SUPPORTED IN REV A0O1 OR BO1 MCP79 Sl LI CON
402
o 4 2 my_SPL_CLK_R : 1l w5 = SPI_ALT CLK o » =PP3V3_SO_LPCPLUS
% 44 21 [TRY SPI _MOSI _R 2lv- Us11 M4 SPI _ALT MOSI o 44 4 s _=PP3V3 S5 LPCPLUS
PISUSRIZE |, SPI_CLK_MUX H . CS1_YES
' > _CS1_
R5191" o VoS oD MCP SPI Ov d q:) FoLooR ]
105 CRITI cAL P 6 SPI I _MUX oo 44 5 e r r I e t I O n S 1/0(25n ) s LPC FRAME PU
3 115
Migg’ .. SPLROM USE MB 10 gt s MCP79 REV A01 REQUI RES EXTERNAL MUX, REV BO1 STILL DOES NOT SUPPORT | NTERNAL MUX b V’% 2o NDP7CSF:;57 ;(fls]
: G\ » SPI ROVl USE_M.B o &140 470
™ 1 SSMBJ16FV 1 iew
1 e
SEL HI GH QUTPUTS TO D (ON BOARD ROM MEP Gl SO VESMHHE
SEL LOW QUTPUTS TO M ( FRANKCARD ROM €L R§14§ LPC FRAME R L 19
3 =PP3V3 |S5 LPCPLUS . LPCPLUS From Frank Card 1.9 2
JiCE}lU%4 *EfngLAEWm7WE=PI hce near J5100
o 40
| PCPLUS 2 g% " _
c:/ac I g Pl ALT M SO J— SPI_CSL R USEMB — =SPI_CSI RL USE MB (s
o0 4 21 gm—SPl_M SO 1 v+ I NCP—CSlT?’\éO127 Pul | -up on debug card I\/CPﬁgil‘l_;ES
2 2
0 2 [T SRI _CSO_R L Y}-;q 3LLJJ§B]igZOZLIr\EA SPI_ALT CS L MK, / %o SPI_ALT,CS L o 44 . 0 ; To Erank Card
TQFN D+ 7 “tF SPI _M SO MUX 1y s 55 /&% PLACEMENT_NOTE=PLACE NEXT TO U5120
6 -
CRITI CAL D SPI_MB CS L MJX I\/CP_CSl_NO 405
10 lseL o |8 ol 0 2 R2126 SPI_MB CS Ly e
D e MCP_CS1_
= R5144%| =PP3V3 S5 ROM s 4 s
20K
NCP_CSL_YESSLPCPLUS_ gy SPlI Frequency C anp
R5146 £ abt,
1 2 ENSURES MCP79 SPI_DO OR SPI_CLK I NPUT |'S LON WHEN STRAP |'S LATCHED. NOT NEEDED FOR BO1 OR LATER.
/5%y PLACEMENT_NOTE=PLACE NEXT TO U1400
N{jby NO STUFF
Keep very short R5161
MCP_FORCE_SPI L 1,22  sp_mosl oo 55 50
2 =PP3V3_S5_MCP_A01 MCP_AO1&MCP_AD01Q it J—
SPI MUX BYPASS PAOLMENS | ssveniBREArE - i =
1
R5 110% 3K smseLJ MCP_A01&VCP_A01Q
1/ 18 R5162
LPCPLUS NOT Vi 0
R5156 402, 2 1 2
s 4 g SPL_CLK MIX A RN 2 SPI_CLK R am e e MCP_SPI _FORCE ﬁ?gv
e LPOPLUS MCP_AO1&MCP_A01Q = 402
"ios" R5157 ?160 Lt
s 14 qomp—SPL_MOSI_MUX AP0 2 SPI_MOSI_R g et 4w SLP_S3# nVidia recomendation, SSMBNLISFEAPE |\
NOT 5% not conpatible wi th button-mashing.
LPOE% GAg MCP_AO1&MCP_A01Q N M
0 R5160 5|6 STz
53 44 SPI_M SO MJX 1 2 SPI_M SO 21 44 90
o e g 02 01 0042 97 20 1 -y PMSLP_S3_L 1 O 2 MP SPI_FORCE L LPC+SPI Debug Connect or
Mok %El/f‘é” = SYNC_MASTER=CHANG MPS_M.B  SYNC_DATE=07/ 01/ 2008
402
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8 7 6 5 4 3 2 1

"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

MCP79 SMBus

s =PP3V3 SO SMBUS MCP O s =PP3V3 GPU SMBUS SMC 0 SO s =PP3V3 S3 SMBUS SMC A S3
1 1 1 1 1 1
MCP79 R5200°| |'R5201 SO- DI MM " A" sSMC R6250'|  |'R5251 GPU Tenp (Ext) sSMC R5270'| |'R5271 TRACKPAD
u2300 / 5% 57'/n J3100 4900 /' 5% 5?/0 EMC1043-1: U5550 4900 1/.12% 1}%16w J5800
1/ 16W 1/ 16W 1/ 16W 1/ 16W
( MASTER) MF-LF M- LF (Wite: OxAO Read: OxAl) ( MASTER) MF-LF M- LF (Wite: 0x98 Read: 0x99) ( MASTER) M- LF M- LF (Wite: 0x90 Read: 0x91)
02, , 402 402 , , 402 402, 5402
s0 21 13 7 SMBUS MCP 0 CLK —+ =1 2C SCDI MVA SCL 28 a2 SMB 0 SO CLK —93 SMBUS SMC 0 SO SCL —+ =SMBUS GPUTHMSBNS SCL a8 a2 SMB A S3 CLK — SMBUS SMC A S3 SCL — =1 2C TPAD SCL 51
NAKE_BASE=TRUE =+ —— NAKE_BASE=TRUE —= —— NAKE_BASE=TRUE =
e0 21 13 7 SMBUS MCP 0 DATA —+ =1 2C SCDI M\VA SDA 28 a2 SMB 0 SO DATA —93 SMBUS SMC O SO SDA —+ =SMBUS GPUTHMSNS SDA a8 a2 SMB_A S3 DATA — SMBUS SMC A S3 SDA 4 =1 2C TPAD SDA 51
NAKE_BASE=TRUE = = NAKE_BASE=TRUE =+ —— NAKE_BASE=TRUE =
| |
SO- DI WM " B" GPU Tenp (Int) ALS
J3200 @96: U000 J3401
(Wite: OxA2 Read: OxA3) (Wite: Ox9E Read: Ox9F) (Wite: 0x72 Read: 0x73)
== =1 2C_SCDI MVB_SCL 29 — =GPU_| 2CS_SCL 77 = 12C ALS SCL a1
— =1 2C SCDI MVB_SDA 29 =GPU | 2CS SDA 77 — 12C ALS SDA 31
" " 1
ExpressCard Sl ot SMC "Battery A" SMBus Connecti ons MCP Tenp

33500 EMC1043-1: U5500
s =PP3v42_ G3H SMBUS SMC BSA (Wite: 0x98 Read: 0x99)
I =SMBUS_EXCARD SCL 2 I =SMBUS MCPTHVBNS SCL .
-~ =SMBUS EXCARD SDA 32 SMVC R5280* R5281 Battery —=  =SMBUS NMCPTHVENS_SDA s
1. 6K 1. 6K
uisoo LS T 26955
( MASTER) VE- DF NE DF (see Tabl e)
402, 2402
4 SMB BSA CLK —bs SMBUS SMC BSA SCL L =SMBUS BATT scL s
= VAKE_BASESTRUE ==
1> SVB_BSA DATA — ks SMBUS SMC BSA SDA =SMBUS BATT SDA . "o~ .
= VAKE_BASESTRUE ==
‘ SMC "B" SMBus Connecti ons
=PP3V3_SO_SMBUS SMC B_SO
Battery Charger °
I SL6258A - U7000
Battery (Wite: 0x12 Read: 0x13) S R5260" ‘RE261 0T
MC CP! enp
R ite: . .3K . 3K
i:ttte'y “L’Er[')aff (W'(tv: t°“2 iza‘;ee 3"1;) a7] | -swBUS cHGR saL E. 14900 3. 3K %3 EMCL043-1: US570
n 11 - ery rver - Ite: X ada: X -1 1/ 16W 1/ 16W .
MASTER) - - : H
'\BP?g SNBUS 1 Connect I Ons Battery Tenp - (Wite: O0x90 Read: 0x91) == =SMBUS CHGR SDA 61 ( ) M:4E;2 Z%ZLF (Wite: 0x98 Read: 0x99)
PR3V SO SNBUS MO 1 4 SMB B SO CLK —bs SMBUS SMC B SO_SCL —  =12C CPUTHVBNS SCL us
o = = VAKE_BASESTRUE =
1+ SMB_B SO_DATA — s SMBUS SMC B SO_SDA __ =12C CPUTHVBNS SDA us
R

1 1
MCP79 R5230°] |'R5231 HDCP ROM . .
2. 0K 2. 0K The bus formerly known as "Battery B
2300 5% 55 U2690 or U2695 _
17 16W 1/ 16W : s =PP3V3 S3 SMBUS SMC MGMT Battery Charger Tenp
( MASTER?) M- LF M- LF (Wite: OxAO- OXAE, ‘
4022|2402 Read: OXAL- OXAF) TWPLO02: L5540
o0 21 SMBUS MCP 1 CLK L =12C HDOPROM SCL 2 R5290° ‘RE201 (Wite: 0x92 Read: 0x93)
NAKE_BASE=TRUE ==
90 21 SMBUS_MCP_1 DATA =1 2C_HDCPROM SDA 2 SMC 4. 7K 4. 7K Vref DACs L =SMBUS TMPSNSR SCL .
NAKE_BASE=TRUE = U4900 S % 2900 =
( MASTER) M LF i (Wite: 0x98 Read: 0x99) | =SMBUS TMPSNSR SDA .
02 , , 402 ==
M key 42 SMB_MGMI_CLK —bs SMBUS_SMC_MGMI_SCL —L =12C VREFDACS SCL 27
— NAKE_BASESTRUE =
UB860 42 SMB_MGMI_DATA —bs SMBUS_SMC_MGMT_SDA L =12C VREFDACS SDA 27
(WRI TE: 0X72 READ: 0X73) | NAKE_BASESTRUE
- =12C MKEY _SCL s -
1 —12c MKEY spDA . Var gi n Cont r ol

SMC " Managenent "

SMBus Connecti ons

MAKE_BASE=T!

u2901
(Wite: 0x30 Read: 0x31)

1 =1 2C PCA9557D SCL 27
= =1 2C_PCA9557D SDA 27
U5930

(Wite: 0x70 Read: O0x71)

—+ =12C SM5 SCL 52

—+ =1 2C SM5 SDA 52

MP8 SMBus Connecti ons
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CPU Vol tage Sense / Filter PBUS Vol t age Sense & Filter
12 11 8 =PPVCORE SO CPU ::“55309 F§530K9 %315
| .+ 5g 2  cPuvsEnsE IN 53K, SMC CPU VSENSE o « FDG5332C6
Pl ace short near UL000 center bé;%\g 1 C5309 s+, PPBUS G3H P- CHN
7 ——0 220F afs ©\s  PPBUS G3H VSENSE
&3 T M N LI NEW DTHE0. 20 mm
2R Velrhees sv o 20 ™
05 R5315! R5385"
G\D_SMC_AVSS 42 43 a6 47 100K 27. 4K
Place RC close to SMC ;/F}E;:v w%@?
GPU Vol t age Sense / Filter 402 , 402, Rthevanin = 4573 ohns
PBUSVSENS EN DI V SMC PBUS VSENSE [oony 42
s 5 _=PPVCORE GPU REG XW55§59 R5359 § .
L 54 2 GPUVSENSE IN L 458K, SMC_GPU VSENSE o R513016€ R234%?< 1 5385
19% : —— 0. 22UF
Pl ace short near US000 center yiow 1 5359 wﬁfé; w%gg 7? ézgv
402 ——o0.22UF 402 , 402 402
—— 20%
) isanv PBUSVSENS EN L GND SMC AVSS 42 43 46 47
05
| GND SMC AVSS 4 45 46 a7 A gLNRCKc] B5e [t ofgsMe
Place RC close to SMC 4
9 A\s315
. z
MCP Vol tage Sense / Filter . PBUSVSENS EN .l i} FDG633200
- . ! s
XW\b Enabl es PBUS VSense di vider when high.
2022« _=PPVCORE_SO_MCP 5§99 %5%399 -
1 2 MCPVSENSE_ I N 493K SMC_MCP_VSENSE o as
PLACEMENT_NOTE=PI ace near U1400 center 1% =
VELF 1 C539
402 0. 22UF
SR
X5R

GND_SMC_AVSS ., 45 46 47
Pl ace RC close to SMC

Consi der

I NA211 (GAI N 500 version) since |=4.93 Anps across R5388

R5331
L 619K,

o [y CHGR_AMON

Load Side Current Sense

Pl ace RC close to SMC

SMC_CPU_| SENSE

Sense Filter

oD «

DClI N Current
Place RC close to SMC
R5380
L 433K, SMC_DOI N I SENSE
1%
e 1 C5380
402 ——0.22UF
—— 20%
6.3V
2 xR
02
[_GND SMC AVSS 42 43 46 47
/ Filter

oo

BMON Current Sense - Entire circuit nmust be near SMC (UW4900)
., =PP3V42_G3H BVON | SNS
BMON_ENG
BMON_ENG Jicf)369
BMVON_ENG 313 g@{(}up
INC7SB3157P6XG 2
1 ngl:iJES BMON | NA OUT 1l SC70 a6 | sMme MUX_SEL ¢y I S5
T, 1% = BMON_ENG 1
REGULATOR Sl DE: S5R = 2| g0 o5 -
IU530:§ R5391
s o qom_ CHGR CSO R P shy | NG2ES e o rm>_ CHGR_BMON 3 4 BMON_ AMUX_our 14 23K SMC_BATT_| SENSky o
VER 1 BNO\I—EN(E 1/110/60W
95 61 CHGR CSO R N 4| ne rerl 1 1R5371 VELLE 1C5390
> 402
B'\q}g? 100K — %)0.%22UF
LOAD S| DE: ap %"16}@/ 2§’
~ 2 1 2 L 202
R‘%%[W GND_SMC_AVSS.; 4 4 +r
Moni tors battery di scharge 40
current frombattery to PBUS
I NA213 has gai n of 50V/V
CPU VCore Hi gh Side Current Sensor
., _=PP3V42_G3H_CPUCOREI SNS
105388
0. 1UF CPU VCor e
E i
» o =PPVIN_S5_CPU_| MP_I SNS vE L r (3 LMPS_L N
A Us388 R5335
R338% =1SNS CPUN | ITNAZIO 16 piveore MisiDE tour 453, | swecpum isense o
1% 1%
ot 3 s ISNS CPUP 4w REF| 1 i 1 C5335
2 402 ——0.22UF
» > =PPVIN_S5_CPU_| WP_I SNS_R ~
GND _SMC AVSS a2 43 46 a7
L Place RC close to SMC

i
it R53321
17. 4K

1%
1/ 16W
MF- LF
402 5

+ C5330
— 0. 22UF

T 20%

6.3V

2 xR

202

GND SMC AVSS

42 43 26 47

Cur r ent

& Vol tage Sensing
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3 2 1

MCP VCore Current Sense
GPU VCore Current Sense
s _=PP3V3_S0_MCPCOREI SNS
1 C5420
0. 1UF
%o
2 &
° 1 MCP VCore Current Sense Filter R5493 GPU VCore Current Sense Filter
v - Pl ace RC close to SMC 4. 53K Place RC close to SMC
Us420 R5470 o s GEXI MVP6_| VDN 2 s GPUI SENS_P R5475
NAY %
s os _ MCPCOREI SNS N5\ I scmlaou-r 6 MCPCORE. | OUT L 33K, SMC_MCP_CORE. | SENSE o « el RN SMC_GPU | SENSE o + D
N P
o os _ MCPCOREI SNS P 4w REFLL yaow 1 5470 R5491 i 1 C5475
402 10K 402 —L—0.22UF
o ——o.220F 1 2 »s GPUISENS N | =
205, FWV—ﬁ 2
~ L 1 i b
] G\D_SMC AVSS N 402 L _GND_SMC AVSS 4z 43 4 a7
| G\D SMC AVSS iz 4540 a7 R5498
1 10K 5
% New Gai n: 2x can sense current up to 16.6 Anps e
o
MCP MEM VDD Current Sense C5498
470PF
1 2 —
» =PP3V3_S0_MCPDDRI SNS 0‘
10%
50V
T a0 ke
oo
5 1o
" MCP MEM VDD Cu S Fil
- rren n i
 rmy_=PPNCPDDR | SNS_R ent Sense ter GPU VCore Current Sense and GPU 1.8V Current Sense share
R5444 U544O L Place RC close to SMC
A2 DRBX
R5445 1% DORISNS P 13952 . DDRISNS RP 3 L\E\g‘ 333DRBGA R5440 dual package opanp U5410
0. ooluzm L Vv 1 MOPDDR [ oUT 1 4 23K, SMC_MCP_DDR | SENSE o «
1/ 4W NF- LF 1%
1206 517 R544%3 W 1 C5490
o [ DDRISNS N 13 #5K2 55| DDRI SNS,R 0 Lo aoUF C
. =PPMCPDDR_| SNS P o,
S, 1/ew 2 Sen
ME- LF 402
S| GNAL_ MODEL=EMPTY 1SI GNAL_ MODEL=EMPTY = L GND SMC AVSS 42 43 a6 a7
24421 '1?,5’442 FOL S CVALMOEL=EWTY o ax GPU 1.8V Current Sense
9% T Hiew
Eoy ? 246" i
] i C3441
47ﬂPF , _=PP3V3_S0_GPU1V8I SNS :
1 2
= %,‘81\’;“ S| GNAL_MODEL=EMPTY 1 %:.514&0
CERM 20%
202 2
o
o rmy_=PP1V8_SOGPU_I SNS_R U5410 GPU 1.8V Current Sense Filter
R5415 OPA2333DRECGA Pl ace RC cl ose to SMC
OPA2333s for proto are pl acehol ders for OPA2330 R541313 = P1VBGPU P 13 %2 » PIVGGPUISNS R P 5| ° o R5465
0.002 156 7 JP1ve soceulour 1 ARRS: SMC GPU 1V8_| SENSE -
13 s N oD
1286 574 RS%#14 yiow 1 C5465
s PLVBGPU N 13 9%¢2 o P1VBGPUI SNS,R N 0 L0 2o0F
. =PP1V8_S0GPU_| SNS w0 2o,
feu, oiew 2 %n
Vo5 o2
SI GNAL_MODEL=EMPTY S| GNAL_MODEL=EMPTY L GND SMC AVSS 42 43 46 47
~ C5412: 1';35)412 REALL 5 guaL_nobeL=EVPTY
MCP MEM VDD Current Sense and CPU FSB 1. 05V Current Sense share 47053@:: Hiow +
2 M- LF 1%
dual package opanp U5440 oz " f——]ad02 w5411
470PF
1] 2
= JoL/n 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 OPA2333DRBG4
s e _LVOSCPU P 13 2% o 1VQ5CPUISNS R P 5 |, DFN R5495
o VI CPUIVO5_SO_LaUT AR, | swvocpu Ese 1 sense —
R5436 sy 1 C5435
s AVOSCPU_N 13 525 o 1v05CPUI SNS 9. 22lF _
o G Current Sensing
et
02 Y| TER=SEI =
o AL NEDELAETY SI GNAL_NCTEL =EVPTY ) GrAL_NODEL=ENPTY QD SMC AVSS s anan ar SYNC_MAS SENSOR SYNC_DATE=08/ 14/ 2008|
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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 PPV SO BATTCHARGERTMPSNSR
s _=PP3V3_S0_CPUTHVSENS 1 2 R
i AR 5 1 C5570 e s v e v e o, s s
402 1 - JwUTRE5T1 |'RB572 s
[ B L v
os 10¢gy CPU_THERVD_P U5570 [V %}E}é’ Us5540
! SI GNAL _ N[I)EL EIVPTY EMC1403- 1 = 402,01 |2402 HPAOD330A!
Det ect CPU Di e Tenperature 22 2| op1 DFN . eevi |7 CPUTHVBNS THM L - —SNBLS. TMPSNSR SO 6 lopn P
o OO Lé e 3 ALERT+ |8 CPUTHVBNS_ALERT L 15 =SUBLS TIPSR SaL 1 e cerrl 3
CRI Tl —
02 9 =
# soqa>_CPU_THERVD N' ;‘ Chloaa 1 2C_CPUTHVENS_SDA (g «s b
iDNz svok[10 =1 2C CPUTHIVBNS SCL gy s - 1 css40
GND THRMPAD | e
6 11 PI acenent note: ‘ 2 o,
,,,,,,,,,,,,,,, "Place U5540 near battery ‘
- grunaens oep Lo iopt ot o Ay 3 J
S'G\'ALNDDEL ENPTY = "and close to left fin stack =
% 0. 0022 .
Detect Right Fin Stack Tenperature BC84 37352 3 :gz
s CPUTHVENS D2 N
‘Pl acenent note:
'Pl ace Q6501 on bottom si de
"close to right fin stack
R5500
. =PP3V3_S3_REMIHMBNS 1,47 2 Pp3v3 s3 REMTHVBNS R ¢
.
o M NRER W BTHES: 28 i 1 C5500 Not e: EMC1403 can perform Beta
205 % Fr5501: |'R5502 Conpensation for External Diode 1 only
2
%5 21 (B> MCP_THMDI ODE P i %SW' 10& 19)K
T W i AR
Detect MCP Di e Tenperature _Nu&égz'fli 1 U5500 3 2 2
0.00 iy —— EMC1403- 1
S 2lppr PN qigrw|7 REMTHVENS THM L
J5502 3 . |8
78170 8502 o 2. qE> MCP_THVDI CDE_N CRI . ALERT* |8 REMIHVBNS ALERT_L
W - SM s MCPTHVENS_D_P 4 CAliparal® =SNVBUS_MCPTHVENS_SDA gy
Det ect Ri ght Heat Pipe Tenperature C N ‘ sl G\JAL_NQ:;EC%ESNETI 5| o\ sMoLK |10 =SMBUS_MCPTHVENS_SCL_ (r 4
1 1 G\D THRM PAD
51880519 2 0.00220F —— 6 11
VST
4 oy PI ,,,,,,,,,,,
O—— NCP acenent not e:
= s MCPTHVENS D N i | Place US500 near MCP
'Pllacenent note: |
Keep 2 caps as cl ose .
'to I C pins as possible ‘
R54575O
s _=PP3V3_S0_ GPUTHMSNS 1 2 PP3V3 SO0 GPUTHVENS R
Y BIEEHEHES E m
M:lﬁ'\g\/ VLT AGESSYSY 1@5%0
402 u
5 3 R5551" 'R5552
95 76 (B GPU_TDI CDE_P M 10K 10K
1 118 2w
S| GNAL_ MODEL=EMPTY Vi L Néztbg Q/E-ZLF
Detect GPU Di e Tenperature C5551 1 U5550 = 2 2
0. 0022585 —_— EMC1403- 1
o 2|ppr N ierw |7 GPUTHIVBNS_THM L
%5 76 (BT GPU TDI ODE_N 3| o ALERT* |8 GPUTHVBNS_ALERT L
2 GPUTHIVBNS_D_P 4| ppp R T CA a0 =SMBUS_GPUTHVENS_SDA
< Thermal Sensors
Detect Left Heat Pipe Tenperature S| GNAL_MODEL=EMPTY 5| one sMoLk |10 =SMBUS_GPUTHVBNS SCL (45
C5552 1 G\ND  THRM PAD SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008|
BC84 0. 0022uF —|— 6 11
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—————————————————————————————— 402 P - T S
: Pl acenent note: ‘  GPUTHMENS D N 'Placenent note: | PREPERTY O APPLECOUNPUTER 1 NG THE| POSSESGOR /"
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s 7 =PP5V_SO0_FAN LT

Left Fan

n‘=PP3V3 SO_FAN LT

R5650*
47K
A
R5655 402,
= qom_SMC_FAN 0_TACH L A7K S L EAN LT TACH
1w
M- LF
402
R5651*
100K
118 ° %7660
VL s 002DW X- G
- SOT- 363
ASRNEE ; FAN_LT_PWM -

[y SMC_FAN 0_CTL

18S0369

.« =PP5V_S0_FAN _RT

Fan

« =PP3V3_S0_FAN RT

2 qom—SMC_FAN 1 TACH

R5660*
47K

5%

1/ 16W
VF-LE

402,

» FAN_RT_TACH

R5661!
100K

2 ey SMC_FAN 1 CTL

%7660
002DW X- G
, FAN_RT_PWM

.0

\\}7

18S0369

Fan Connectors
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o 1 SSP_SCLK P1_1

TP_PSCC_SDA

TP_PSCC P1_3

USB | NTERFACES TO MLBRACKPAD Pl CK BUTTONS
SPI HOST TO z2 KEYBOARD SCANNER
PP3V3_S3_PSOC.,
w7 PLCKB L Q9%
« BUTTON DI SABLE
o, Z2_HOST I NTN _
s W5 LEFT_SHI FT_KEY T lddddd'
w WS _LEFT_OPTI ON KEY
w‘mvmmﬁ‘omwhwmvm
[ToRiTeRiToRIToRToRIToRIToRES RS S AN AN RS S A AR d
mr\‘—cmmr\wgovmoov
Iolololo 28 JIoiol ol
» W5 CONTROL_KEY 1py 3 RRREEE""EERERY p2 2042 W KBDI7, o
s Z2_KEY_ACT L 2p2 1 P2 041 W5 KBD16N,,
s, Z2_BOOT_CFGL 3pg 7 CRI Tl CAL P4 6140 WS KBD15_C,,
TP_P4_5 4pa_5 Us701 p4a_4[39 VB _KBD14 4
w7 _Z2_DEBUG3 5P4_3 CY8C24794 P4_2|38 W6 KBDI3, s,
w s _Z2_RESET 6pa 1 MF P4 037 WS KBD12,
s 7 _PSOC_M SO P37 (SYM VER2) P3 636 WS KBDI11 ;s
w7, PSOC F CS_L 8p3 5 APN 33752983 P3_4|35 W5 KBDI1O; s,
o 7 _PSOC_MOSI 9pP3_3 P3_ 2|34 W5 KBD9 ;s
- PSOC_SCLK 10p3~1 oM T P3_0[33_ W6 KBDS ; s
w7 _Z2_M SO p5~7 P5_6|32 W5 KBDY ;
w7 Z2_CS_ L 12p5 5 pP5_4[31 WS KBDI1 ; o
s 7 Z22_MOSI 13 p5 3 p5 230 WS KBDZ ;5
v 22 SCLK 14P5—1I\Lnf0H r\oomvo P5_0|29 W& KBDS:
HIH|HIHI% 8 I\II\IHIH - HI THRM—
FaaafliaSahRaaaa  PADYY
NON[O[O[O[AN[M[I O[O [0
e [ N OO OO [N OO
TP_PSOC Scll = WS_KBD4,
WS KBD5 ;
WS _KBD6 ; 5

| SSP_SDATA P1_0
| SSP SDATA/ | 2C SDA

Z2_CLKIN; 5

TP_P7_7

%0 20

I SSP SCLK/ 1 2C sQL

TO ML.B CONNECTOR

%0 20

DI FFERENTI AL_PAI R=USB2_TPAD R52740 1
USB_TPAD_P 2 USB TPAD|R|P
%
1/ 16W DLEFERENTIAL_PAI REUSB2_TPAD
NET_SP, Si
402 NET_PHYSI CAL_T] PE—USB 90D
24
USB_TPAD N 2 USB TPAD R[N
DI FFERENTI AL_PAI R=USB2_TPAD % DI FFERENTI AL_PAI R=USB2_TPAD
= - 1/16W NET_SPACI NG TYPE=USB
M= LF NET_PHYS| CAL_TYPE=USB_90D

U5701 CHI P DECOUPLI NG

PLACE C5701,
CLOSE TO U5701VDD PIN 22

C5702 & C5703

402

PP3V3_S3_PSCC s,

PLACE C5704, C5705 & C5706

CLCSE TO Us5701 vDD PI N 49

1C PI N NAME| CURRENT R_SNS V_SNs POWER

TMVP102 V+ 10UA 2.55 KOHV 0.0255 V | 0. 255E-6
80UA 0.204 V | 16.32E-6

3v3 LDO VDD 60MA MAX 10 OHM 0.6 V 36E-3
VOUT | 60MA MAX 0.2 OHM 0.012 V 0. 72E-3

PsoC VDD 8MA (TYP) | 1.5 OHM 0.012 V 96E- 6
14MA ( MAX) 0.021 V 294E- 6

18V BOOSTER VIN 4ANMA (MAX) | 4.7 OHM 0.0188 V | 75.2E-6

TPAD_DEBUG

PSOC PROGRAMM NG CONNECTOR

TEST PO NTS ARE FOR ON BOARD PROGRAMM NG

50 &

R§794—PP3V3 S TPAD

PP3V3_S3_PS MNLLAE wgTeea. som
R o Tow
1C5701 |1CH 2 1C57 03 1C5704 [1C5705 |1C5706B:"
I7uFT 10 o oC1UFT L IooPF T L 0T1UF T 2 7UF
SOy TR T, 1y T, B T T e,
X5R CERM X7R- CERM CERM X7R- CERM X5R
603 a 202 402 a 603
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|

APN 518S0430

J5702
FH19C- 4S- 0. 5SH25
FS-RT-SMl
NCx——O
., =PP3V3_S3_TPAD 1
20
5 | SSP_SCLK P1_1 i | ssp Lo
so[ T 9P SUATA PT_ U ] —0 | SSP DATA
NCXLO

| SOLATI ON Cl RCU T

s s =PP3V42_ G3H TPAD

=PP3V3_S3_TPAD

s, WB_LEFT_ SHI FT_KBD

1 B

|
5 T%’?SZO 8AFEAPE

BT
US7§ 4

42”11
TI CAL e L

C5725
0. 1UF

2

RM
02

X

WS_LEFT_SHI FT_KEY_,

3

, =PP3Vv42_G3H_TPAD

=PP3V3_S3_TPAD

50 &

2

. WB_LEFT_OPTI ON_KBD

CRI TI CAL
5 TC7SZO8AFEAPE
soTe6s

WS_LEFT_OPTI ON_KEY

1

=PP3V42_G3H_TPAD

=PP3V3_S3_TPAD

W5 _CONTROL_KBD

1 B

4 WS_CONTROL_KEY

TPAD BUT:I'O\IS DI SABLE

o BUTTON DI SABLE p| ACE THESE COMPONENTS CLOSE TO J5800
THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B

@701
SSM3K15FV

SOD- VESM HF

SMC_LI D

43 a2 a1

w

o,
K
s

S

1ic

THE TPAD BUTTONS W LL BE DI SABLE
WHEN THE LID IS CLOSED

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

KEYBOARD CONNECTOR

J5713

APN 518S0637

NCx —s2-()

8 50

[y =PP3V3_S3_TPAD
w \W5_KBDL
KBD2
KBD3
KBDA4
KBD5
KBD6
KBD?
KBDS
KBD9
KBD10
KBD11
KBD12
W6 _KBDL3
w1 W5_KBD14
WB_KBD15_CAP
W5 _KBD16_NUM
w » W5_KBDL7
w - W5_KBD18
w0+ W5_KBD19
w0+ W5_KBD20
W5_KBD21
w0+ W5_KBD22
w7, W5_KBD23
W5_KBD_ONOFE_L
s0 s.=PP3V42_ G3H TPAD
s0 7. W5 LEFT SHI FT _KBD
s0 7. W5 LEFT OPTI ON _KBD

209% s0 7_ W5 _CONTROL KBD 4

NCXTO
F- RT- SM
FF14- 30A- R11B- B- 3H

SMC_MANUAL_RESET LOG C

=PP3V42_G3H TPAD

50 7

50 7

50 7

50 7

50 7

50 7

50 7

50 7

50 7

R5714

W5 _KBD15_Ci1 479
1%
1/16W
M- LF
402

50 7

%%%%%%%%%%%

18

17

14

13

R57

10

1 O

NU‘I

©«W5_KBD16N 1

1/ 8w
M- LF
402

o oqn SMC ONOFE_L 1

50 7

PLACENE! J\AOTE—NEAR J5713

50 &

APN 311S0406
CRI Tl CAL

5
s0 7 W5_LEFT_SHI FT_KBD 11—~ SNZALVCIGLO

43

w - W5_LEFT_OPTI ON_KBD 3l g7 4
s+ WB_CONTROL_KBD _ 6

'R5770
33K

1/ 16w
2402

‘R5771
33K
5%
1/ 16W
VEUF

, 302

SMC_TPAD_

RST_L
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5

4

.=PP5V_S3_TP

To detect Keyboard backlight,

PLACEMENT_NOTE=under L5800 on top side

1 § 2
S
W
NO STUFF
CRI TI CAL
PLACEMENT. E=NEAR J5800
AE L5 OO vo:rAGE 3V3
0. 01H- 0. 3A- 80V M N_LI'NE_W DTH=0. §0MV
SMEF, M NZNECK”W DTH=0. 20MV
LYY Y L4 PP5V_S3_TPAD F
2 YY Y L3 TPAD_GND_F
VOLTAGE=0V.
M N_LI'NE_W DTH=0. 50MM
M N_NECK_W DTH=0. 20MV

1, ;/A 2
i

PLACEMENT_NOTE=under L5800 on top side

SMC wi ||

tristate SMC_SYS_KBDLED:
LOW = keyboard backl i ght present

HI GH= keyboard backl i ght

not present

BOM OPTI ON:  KBDLED_YES

R5853 ALWAYS PRESENT

BOCSTER +18. 5VDC FOR SENSORS

PP5V_S3_TPAD_F

APN 15250504

BOOSTER DESI GN CONSI DERATI ON:
- POVWER CONSUMPTI ON

- DROOP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

| PD FLEX CONNECTOR

g
L
802
3. 3UH 870MA R5806
0~ | NPUT SW T Sw 5%23 M N_LI NE_W DTH=0. 50Mv PP18V5 S3_SW, , 0, PP]_8V5+6153
QoSsdy o soms VLF3010AT- S\ HF MIN LI NE_ W DTH=0, 50MM LT N_NECK_W DTFE0 2004 A7 APN 516S0689
olds 0. 20Mv M N_NECK_W DTH=0. 20MM  B0520WSXG 116w
0 o SW TCH_NCDE=TRUE APN 3715031 Vior CRI TI CAL
'R5812 0
M N LINE woTHeo|soMPP5Y._S3_BOOSTER s ggp%lS M 55500, 0227
M N_NECK_W DTH=0[20MV - %?/016W os0Mm M ST- SM
Y k B3 v
APN|, 35351401 2 e 402" .., TPAD_GND_F 2 1
w:Z2 CS L 4 3 Z2 KEY_ACT L ,.,
A 105819 « - Z2_DEBUGS 6 5 Z2_RESET | ..
us805 B " TOF w0+ Z2_MOSI 8 7 PSOC F CS L ,.,
1 sl 4 BOOST_F — 1o% 2" M SO 10 9 PI CKB L
TPS61045 5 w0 750
3 N ar 72, BOOST_EN %5 w+Z2_SCLK 12 11 Eggg_nl\//loglo,
3 | 761 ... 22 _BOOST_EN 14 13 750
s1 CRI Tl CAL ‘R5813 22 HOST | NTN 16 15 PSOC SCLK, .,
5 o 715K .., Z2_BOOT_CFGL 18 17 =1 2C TPAD SDA
. THRML 1Tow "Z2_CLKI N 20 19 =1 2C TPAD SCL ,.
105816 1C5817 PO 8 'R5811 8" 2"PP3V3 S3 LDO  oeom 2210 9721 o.som___PP18V5 S3 ., ..
—- 0. 1UF —L_22UF a9 N 9 100K 0 30MM 0. 20MM
T B ] Moy —
o =5 2wz
s » TPAD_GND_F
_PP5V_S3_TPAD F ; 1% PP5V S3 VR
%
e
0 ..PP3V3_S3_LDO
CRI [Tl CAL
APN 135351364 o«
£15ihi 105838 105854
DD c<asky
1(25%5& VR5802 e s L 0 1UF LI 7UF
= % MB243DRRE N REEE I, 2%
2 B il "™ var| s PP3V3_S3| LDO R |2 koo 2 %k
603 GND
<]
s TPAD GND F
Keyboard LED Dri ver
, =PP3V3_S0_TPAD . _=PP5V_S0_KBDLED CRI Tl CAL
10UH 0. B8AY OQ3SOHM ORI TI CAL J5815 pin 1 is grounded
on keyboard backlight flex
R5853" LT L2 MKNF‘[‘.NFE”W - 1581 Y 9
470K 1098AS- SM 3 NNECE W DTH=0 35" FF18- 4A- ng.AD— B- 3H
1 F- RT- SM
“’{:452 CEBIE’Q i ., SMC_KDBLED PRESENT L
}ﬁ%ii 2
20°F sw3 . :?
N_NECK_W DTH=0. 25 MV
CRI TI CAL
NO STUFF 8 155855 APN 51850612 SYNC_MASTER=PVRSQNC  SYNC_DATE=05/ 12/ 2008
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Digital SMs

Pull -up required if SMS_INT_L not used.
<. =PP3V3_ S3_ SMS
a3z s =PP3V3_S5_SMC T_ENG:DIM

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

ENG DI GSMVB

1 2
N (o)) 1
1 VDD _VDDI O L %EJF g%?ﬁ
32 .=12C SM5_SCL 6 %ngfgwgm f M X5R |2 -
L FW PROD_DI GSMS 7lsho T LGA  TGiane 1 +Y)
2402 .=12C_SMS_SDA Bloy CRITICAL - - . Front of system
A — 11 NC +Z
v emSMVB_INT_L LN e 1o (up) J/
5|cse N
! 31ENG DI GSMVB o8
~ ™ Circle indicates pin 1 |location when pl aced
5 %EW ENG_DI GSMB in correct orientation
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
=« SPP3V3_S3_SWVE, ji s Ji 5 Desired orientation when
) C5}9U|: CS?: 6 pl aced on board top-side:
R5912 1t s 2 gg N % >
v U5920 402 003
1
RSB, . Anglé_\ALH = = v
ES voutx| 12 SMS X AXI S oo 2 E
a2 SM5_ONOFF_L — SMB P 5 CRI Tl CAL S| +X ront of system
o Pt R | SvE SELETIESD | @l 10 sve ¥_Axi s o = +Z (up) \b
15 e voutz| 8 SMB_Z AXI S oo - O
|4 |res
'R592 | . W . .
10K %N‘: m%% Circle indicates pin 1 |ocation when placed
% 9 he 16 NG 105924 |1C5925 in correct orientation
2% [ ) | ! 9 QIUF  ——0 piUF
™ M 2 }{]M
2 2
B
Sudden Mbtion Sensor (SMS)
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15 =PP3V3_S5_ROM

NO STUFF
R6190'| R6100'| |'R6101 (p100: | CRITI CAL
s 3 aks cak Toape
HRES RS S e iy U100
4522 05 2402 Gy 32MBI T
R6150 sop R6%52
w SPI_CLK MUX 1,9, 2 oo is SPI_CLK 5|scLk SI /sl 00l5__sogs SPI_MOSI 1 2 _SPI_MOSI_MUX a
PLACEMENT_NOTE=PLACE CLOSE TO U6100 %,{:sl/f‘é" W25L3é(\):l?f\rﬂl -126 R6105 %,gl/ﬁ‘év PLACEMENT_NOTE=PLACE CLOSE TO U100
. SPI_MB CS L o5 1| cer sosalz  hSPl_MSOR 1.9, 2 2 sPI_M SO MIX 0
SPI _WP_L 3w/ ACC = 504 oD
SPI_HOLD L 7] HoLor NO ?_TE-)U]'_: F 118w PLACEMENT_NOTE=PLACE CLGSE TO U6100
G\D 10K 402
< %
it
2402

- T T T T TS T T T 1
| MCP79 SPI Frequency Sel ect |

I
: Frequency SPI _MOSI SPI _CLK |
! 31 Mz 0 0 :
I
I 42 MHz 0] 1 I
I I
| 25 MHz 1 0 |
I I
| 1 MHz 1 1 |
| |

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 u NE WDTH:
X203 ngos VN NECR, W, FES: 38WM
+ 4V6_REG SENSE 152 1 2 PP4V6_AUD| O ANALGG s 55 s
5%
16
FER%6222%10—|M M N-KENE_W BTH=0. 20Mv M NRENE-W BIFES: 39V Mzb%w
¥ - NONS DIH=Q; 2 N-NECK-W DTH=0. 2
so 58505 =PP3V3_SO_AUDIO 1 (Y VY 2 VOCtAGES CODEC DVDD WDD_ADC_DAC .
o 2 00 C6201 (1 C62 o204 C6206 C6207
R6251! B B B 62041, B B
20K 4T = o= 90010 — 0,001UF ToouF —— —— 0,,001UF = DpefOLTUF
2% e g g 20% g 8
WL 5852 2gpm |2 g fapf 2| |? ghp ? gpim
402 olo CASE GND_AUDI O_CODEC s, 5 55 57 56
T -l o Nfm
N HDA BI TCLK = 0 =
™ = z
= » o HOA_SYNC ‘ g g g R6203
v 2 D DU ] ‘ 6 |BoLK § sPDI FOL_48 AUD SPDI F_O 1 2 AUD_SPDI F_QUT s s
R6Z04 } | 10 |syne SPDI FI / EAPD' M DI - 1/ DM G- R|_47 1%
%0 21 (T} HDA_SDI NO 1 2 5 |SDATA_OUT CRI Tl CAL S LF AUD_SPDI F_I N s8
s [ [ ]  CODEC_SDATAIN 8 |spATA I N U6200 Sense Al 13 403 AUD_SENSE A g
NE-LF R6250 AL@SE&\;BZS— GR SENSE_B|_34 AUD_SENSE B am s
s @ AUD GPIO 0 1,33 2 AUD GPIOO_R 2 lioomcak B8 PORT-A-L|_39 AUD_BI_PORT_A L ey
faaney AUD GPIO 1 M:S}Q/g‘,é" 3 |GPIOL/DM G L PORT- A-R_41 AUD Bl _PORT A R ]
NC AUD Bl _PORT_C L NO TEST23 |PORT- G L PORT-F-L_16 AUD Bl _PORT F L s
AUD Bl PORT C R = 24 PORT- F-R|_17 AUD Bl _PORT_F_R T 50
R PORT-C R PORT- F- VREFO_30 AUD_VREF_PCRT_F QT 50
. AUD Bl _PORT D L 35 |PORT-D-L PORT- A- VREFQY DCVOL| 33 AUD VREF PORT_A o 5
s (@T} AUD Bl _PORT_D R 36_|PORT-D-R PORT-E-L|_14 AUD Bl _PORT_E L TN 5°
PORT- E-R|_15 AUD Bl _PORT E R am =
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 oD GND PORT- B- VREFO__28 AUD VREF_PORT B o o
NC BAL_IN R NO TEST20 |CD-R PORT-B-L|_21 AUD Bl _PORT_B L oD 57
PORT- B-R|_22 AUD Bl _PORT_B R TS 57
PORT- C- VREFO_29 NO TEST. NC _AUD_VREF_PORT_C
BEEP 12 |geep PORT- B- VREFO2|_32 NQ TEST NC _AUD_VREF_PORT_B2
PORT-G L| 43 NOQ TEST NC AUD Bl _PORT_G L
%0 21 rry HDA_RST_L 11 RESET* PORT- G R_44 NQ TEST NC AUD Bl _PORT_G R
PORT- H-L| 45 NO TEST NC AUD Bl _PORT H L
PORT- H- R|_46 NO TEST NC AUD Bl _PORT_H R
'R6205 |1 CB220 -
100K Lo iUF VREF|_ 27 AUD CODEC VREF 1
aow T, i ) 49 Jorer| a0 AUD_CODEC_JDREF R6207
CLF 2 o o0 NC VRP 100K
2 202 LB 2z NCL_37 R
= i
< N 9 o 2402
- XW6201
SM
1
5o 57 56 s sa GND_AUDI O CODEC

38

V(lTAGE:EV

AUDI O 4. 6V REGULATOR

APPLE P/ N 35351897

54 55 59

54 55 56 57 59

C6211
0. 015UF
AV6_REG BP 2|1
CRI TI CAL 19%
X7IR
402
L62 OO 201
FERR- 220- 0HM  (LRLREER W BTFES: 28 WA MEXE902A
s+ PP5V_S3_AUDI O 1Y YY) 2 AUD4V6_REG IN EN SELA_4
0402 SELB[_S5
N outl_s PP4V6_AUDI O_ANALOG
R612|<20 auts|_6 4V6_REG SENSE -,
00 505 0 ZPP3V3_SO_AUDI O 1 2 AUD_REG SHDN L BP
5% THRM.
14;?9 CRI TI CAL Qb PD CRITI CAL
1C6210 1|1Q(()5K221 1 2 9 ) C6 05 L 06212
—_— Q}U 5% — ——100 —— QptUF
2 %}{ VO v 2 2 BV 5 2% 2 %g
402 2402 TobTRPHEY 03 . b
XW6200
1 és—Mé 2 GND_AUDI O_CODEC

1

AUDI O CODEC
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Pseudo-Di ff Line-|I
GAI N =

IS
o
-

¢

-

FC = 1.

-5.4DB AV
8 HZ

rerO3900 M N-ERE-W BFHES: 28M
w s« PPAV6_AUDI O ANALOG 1YY Y L2 PP4V6_AUDI O LI NE I N
0402
4 CRI TI CAL
R6310
o . AUD LI I NL 2H+1 AUD LI INL_C 22 %% AUD LI_INL_R
1%
8% W
AN RoLY 402 C6312
2. 20F
AUD_PORTA_L H HALJD:BJTP_Q?J:A:I_@
1 10%
R%?’%( CRITICAL | CRLTICAL - 16
L C63011 C63001 09 AL
P 2. ZLéFa: - o. oouéra: -4 CAl
402, Aol ST
oS CRRM
AUD_LI FI LT _SHUTDOWN L am
CRITI CAL
AUD LI _GND R6311
o 2> }+1 AUD LIFILT LT R 22 %%  AUD LIFILT LT
1%
o 16
T 28}{ Y MZ&W AUD_VREF_PORT_A
i (;: "?:O R6320
2> }+1 AUD LIFILT RT_R 122 %% AUD LIFILT RT
1%
% 16
T 8};’ Y Mib%w
50 57 50 55 5 GND_AUDI O CODEC 5
CRI TI CAL
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GPU GPIO 2 . -BL_ . — TP LVDS EG BKL PWM 75 GPU GPIO 17 ' - ' —  NCCGPUGPIO17 o5 45 GPU_TDI CDE P —  GPU THERWD P s NC_CPU_HDA SYNC — GPU HDA SYNC s
- = WAKE BASESTRUE T ov ) . = AKE BASESTRIE VAKE_BASE=TRUE = VAKE. BASE=TRUE o TESTSTRIE
GPU GPIO 3 ' VoD ' —  EGLCD PWREN 76 83 75 GPU GPIO 18 MODE —  NCCGPUGPIO 18 o5 45 GPU_TDI CDE N —  GPU THERWD N s NC_CPU_HDA BCLK _GPU HDA BOLK 7
" Leoo BL EN | — MAKE_BASE=TRUE T HOM  DETECT1 T — MAKE_BASE=TRUE MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE —
GPU GPIO 4 -BL_ —  EGBKLT EN 76 83 75 GPU GPIO 19 . - . NC GPU GPI O 19 NC_CPU HDA RST L GPU HDA RST L s
‘ VI DO ‘ T WAKEBASEETRE MAKE_BASE=TRUE MAKE_BASE=TRUE NG TEST=TRUE
U GPIOS . . — TP GPU GSTATE<0> 15 _GPU_GPIO 20 : HPDD : — __ _NCGPUGPIO 20 s LVDS_EG DDC LK GPU | 2CA SCL ” NC FBA MA<13> — FB A MA13> 12
‘ oL = WAKE BASESTRE . - . = WRKE BASESTRE VAKE BASE=TRUE = VAKE_BASE=TRUE O TESTSTRIE
GPU GPIO 6 ' — TP _GPU GSTATE<1> s _GPU GPIO 21 — NC GPU GPI O 21 so LVDS EG DDC DATA — GPU | 2CA SDA 77 NC FBB MA<13> — FB B MA<13> 72
| VID2/ MEMVID ' — MAKE_BASE=TRUE i SWAPRDY A i — MAKE_BASE=TRUE MAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE —
U PIOoT ‘ L ‘ _____GPlO7_FBVDD ALTVO 76 62 75 GPU GPIO 22 . — . NC GPU GPI O 22 s 76 DP_EG DDC_CLK GPU 12CB sCL ” NC FBA CMQ28 TP_FBA CMD28 7
VAKE_BASE=TRUE e ‘ VAKE BASE=TRUE VAKE. BASE=TRUE VAKE_BASE=TRUE NG TESTSTRUE
| | 75 GPU GPIO 23 — NC GPU GPI O 23 w0 76 DP_EG DDC_DATA — GPU 12CB SDA ” NC FBC CMQ28 — TP FBC CMX28 7
. THERW ‘ i i VAKE BASESTRUE NG TEST=TRUE VAKE BASE=TRUE VAKE_BASE=TRUE NoTESTITRE
U GPIos8 SMC_GFX_OVERTEMP R L NC FBA CMD29 — TP FBA CMX29
T FAN_PWM w T WAKE BAseTRE . ! * Unused | 2C Buses WAKE_BASE-TRUE NoTESTETRE ”
GPU GPIO 9 - — SMC GFX THROTTLE R L | |
MEM_VREF il " ) " N et NG TEST=TRUE TP_FBC Qvb29 ™
GPU GPI O 10 i o i — _ FB VREF_UNTERM 1273 74 76 NC GPU 1 2CC SCL GPU I 2CC saL ” NC FBA CMD30 — TP FBA CMD30 7
| SLI SYNC , - MAKE_BASE=TRUE | | MAKE_BASE=TRUE NO_TEST=TRUE — MAKE_ BASE=TRUE NOTESTTRE —
GPU GPIO 11 - —  GPU VOORE VI DO oo . i NC GPU | 2CC SDA — GPU l2CC SDA ” NC FBC CMD30 — TP FBC CMD30 7
N — 7 = WAKE_BASE-TRUE VAKE BASESTRUE o TESTSTRIE VAKE_BASETRUE o TESTITRE
GPU GPIO 12 —~ —  GPU VOORE VIDL oo | | NC GPU 12CD SCL GPU 120D sCL ” NC GPU ROM CS L GPU ROM CS L s
FR— = AKE_ BASESTRUE ‘ ‘ VAKE_BASESTRUE NG TEST=TRUE VAKE BASE=TRUE NG TESTSTRUE
GPU GPIO 13 | - | —  GPU VOORE VID2 oo NC GPU | 2CD SDA GPU | 2CD SDA ” NC FB A CS1 L FB A CS1 L 1
R p— ‘ T WAKE BASE-TRUE | | NAKE_BASESTRUE N TESTITRE NAKE_BASE=TRUE o TESTSTRIE
GPU GPI O 14 - — TP GPU VCORE VI D8 NC GPU 1 2CE SCL —  GPUI2CE saL ” NC FB B CS1 L — FBBCSLL .
= VAKE_ BASE=TRUE NAKE_BASESTRUE N TESTITRE VAKE_BASE=TRUE NG TEST=TRUE
Config Straps NC GPU | 2CE SDA GPU I 2CE SDA ”
' VAKE_BASESTRUE NG TESTSTRUE
Physi cal nﬁgaulezm scL GPU | 2CH SDA ”
¢ : ) ' . ' . ' ) !  BASESTRUE NG TESTSTRUE
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 NC GPU | 20H SDA _ epul2cH s . TP LVDS EG B OLK P L EG B OLK P .
7755 _=PP3V3_GPU M O ROVL_SO XCLK_277 TVMODE[ 2] TVMODE[ 1] TVMODE[ 0] MRE BASERTRE NO-TESTETROE 1o Lvos BG B QLK N  LvDs EG B AK N
) VDS ”
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. . . VAKE. BASE=TRUE No TESTITRE | —
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R8708°] R8710°] R8712 1 0001 PD 10k 9 1001 PU 10k MAKE_BASE-TRUE NoTESTSTRE
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5 0101 PD 30k D 1101 PU 30k L e =—FUMALE e
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7 0111 PD 45k F 111 R AASE TS N
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I\SAK(EBDEUASQII_T?; D<14..10> e — GPU M QA D<14..10> 75
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1% - -
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5B GPU_STRAP<0> MAKE_BASE=TRUE NO_TEST=TRUE —
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NO STUFF VAKE BASE=TRUE oTeTTRE —
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Page Not es

Power aliases required by this page:

- =PP1V8_GPU_| FPX
- =PP3V3_GPU_| FPCD_I OVDD

Sum of peak currents: 240mA
s =PP1V8_GPU_| FPX

Signal aliases required by this page:

(NONE)

BOM options provided by this page:

( NONE)

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

s =PP1V1 GPU | FPCD | OVDD

L8800
FERR- 220- CHM

PP1V1 GPU | FPEF | OVDD F 7

PP1V8 GPU | FPEF PLLVDD F 4

Power inputs nust be pulled down if not used

I nterfaces

SYNC_DATE=07/ 10/ 2008}

?mA peak per diff pair
i 2 ?mA peak for pairs PP1V8 GPU | FPAB | OVDD F
M N_LT NE W DTF=0. 4_mm
0402 M N_NEGCW DTHE0. 2 mm
€8800 * c8801 * 8803 * VATAGEL oY -
— 0. 1UF —— 0.1F ——
2 Jdov us000
NBIP- GS
BGA
Pl ace at A® Pl ace at AGLO SYMBOL 5 OF 9
AD || Fpa I OVDD | FPA_TxQ_AMLL LVDS EG A CLK P Qo 63 0
AGLO [ Fpa | ovDD | FPA_TXC* |5, AML2 LVDS EG A CLK N OO 5 o4
PP1V1 GPU | FPCD | OVDD F A8
FERI§_8282%_50_|M ” -[ ARB : Eig—: g$ | FPA_TXDO|_AVB LVDS EG A DATA P<0> T o o
LYY YL 80mA peak PP1V8 GPU | FPAB PLLVDD F PP1V1 GPU | FPEF | OVDD F AE7_| | FPE_| OvDD I FPA_TXD0* [, AL8 LVDS EG A DATA N<O> oy o0 24
7 | AMLO
M N LI NE W DTH=0. 3 mm Ao | FPA_TXD1 LVDS EG A DATA P<l>  rom s o
o YNNI VgoTH-0. 2 mm | FPF_I OVDD | FPA_TXDL* |5 AMD LVDS EG A DATA Ne1> 55 on
) = . oo
Cgslgg A9 || FpAB_PLLVDD | FPA_TxD2| AKLO0 LVDS EG A DATA P<2> o s s
0% 77 GPU_| FPAB RSET AJ11 || FpAB RSET | FPA_TXD2* |, AL10 LVDS_EG A DATA N<2> 83 94
AK11 LVDS EG A DATA P<3>
77 PP1V8_GPU | FPCD_PLLVDD F AJ9 || FPCD_PLLVDD |::EZA?;)[;GD§ ALl LVEE EG A DATA Ne3> oo e
7
[ 47 GPU_| FPCD RSET N AK7_|| FPcD_RSET - ieeig
AP13 LVDS EG B CLK P oo
- ,2 PP1V8 GPU | FPEF PLLVDD F A6 || FPEF_PLLVDD ILEZB;;XO ANL3 LVDS EG B CLK N *
7
77 GPU_| FPEF_RSET -— ALl || FPEF_RSET - esng
| FPB_TXD4| AN8 LVDS EG B DATA P<O>  rrom 63 o4
L8810 _ ) | FPB_TXDA* |5 AP8 LVDS EG B DATA N<0> o o0 a4
FERR- 220- OHM ?mA peak per diff pair | FPB_TxD5| AP0 LVDS EG B DATA P<l> 55 o
N (\(m N ?mA peak for pairs _ PP1V1 GPU | FPCD | OVDD F__ 1 | FPB_TXD5* |, ANLO LVDS EG B DATA N<1> [ 83 0
0402 M N-KEG W DTHe0. 1 | FPB_TxD6| ARLL LVDS EG B DATA P<2>  romy 63 o4
c8810 * | OSSR gy GPU L2CA SOL «— Gl ||2cA sl | FPB_TXD6* |, ARLO LVDS_EG B DATA_N<2> a3 04
- @y GPUI2CASDA o o @ |i2cA sDA 1 FPB_TxD7| ANLL LVDS EG B DATA P<3> o 7
2 | FPB_TXD7* |5 AP11 LVDS EG B DATA N<3> o 76
| FPC_AUX |_AP2 DP EG AUX CH P
Place at AJ8 Pl ace at AK8 s | FPC_AUX* |5, ANS DP EG AUX CH N
-4 GPU | 2CC SsCL I 2cC_scL
- 12CS nust be pulled up if not used e GPU | 2CC SDA E4 IZO(;SDA | FPC_LO | AW DP EG M._P<0> [ @ 94
L8815 12CS addr fixed at Ox9E, OX9F TED = | FPC_LO* :‘"; DP EG M. N<O> oo @0 9
FERR- 220- OHM | FPC_L1 e g Eg l\’\:LL :‘:iz [am @ 94
160mA peak | FPC_L1* [T 50 4
' 2 PP1V8_GPU | FPCD_PLLVDD F
m M N_LINEW DTFEO. 3 nm IFPC_L2 | AVE DP_EG M. P<2> oo @0 9
c8815 ¢ 8816 VoL ThGeT By o2 ™ 5 =GPU_| 2CS SCL E2 ||2cs scL | FPC_L2* |, AMA DP_EG M_N<2> [T @ o
— 0. 1UF 45 q@ry-=CPU | 2CS SDA «— El |i2cs_spa IFPC_L3 | APL DP EG M. P<3> T 0 4
: = : ARC
i i | FPC_L3* DP EG M. N<3>
2 Lov, I 2CS nust led up if not used. — oD o =
402 | 2CS addr at Ox9E, Ox9F | FPD_AUX %NC
[ 1 FPD_AUX* | A¥NC
1 75q@y GPU I 2CH SCL —> F6_112cH sa | FPD LO
= . GPU I 2CH SDA G5 || 2cH spA L0 | 2Ne
> e w e m'ms = n N 1FPD_LO* KNG
1FPD_L1 A NG
TFPD_LL* o AR/NC
@ | FPD_L2 NG
76y CGPU 1 2CB SCL «—> 12CB_SscL | FPD Lo
76 GPU 1 2CB SDA @ ||2c8_spA - NC
[ I . ce— = 1FPD_L3 L AEONC
1 FPD_L3* |5 A%\ ¢
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7@y GPU 12CD SCL -«— F4 |y 2cp scL | FPE_AUX* |5 A\
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D -«—> | 2CD_SDA |FPE_LO | A
| FPE_LO* O%/B,\,C
1FPE_LL | A¥c
I FPE_L1* [P\
7@y CGPU | 2CE SCL «—> D5 |)2ce saL | FPE_L2 E“NC
76q@>—GPU_| 2CE_SDA «— ES || 2cE_spA | FPE_L2* NC
| FPE_L3 NC
| FPE_L3* ﬁm
| FPF_AUX %NC
| FPE_AUX* |5 282N e
1 FPF_LO | A2\
| FPF_LO* E%NC
| FPF_L1 A%NC
A
| FPF_L1* NC
| FPF_L2 Ni,\,c
| FPF_L2* Om;ﬁ/ll\lc
| FPF_L3 - oSNC
1 FPF_L3* [ AB\c
AJ12 | pacA VDD DACA_RED| AMR~
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A
DACA_BLUE| A1{=
kﬁ% DACA_VREF DACA_HSYNCL_AMZ~
Al
23 | paca_RsET DACA_VsYNC_ AR
ACE MG
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DACBiG?EENﬁmNC
4
NEE_| DACB_VREF DACB_BLUEL =< NC NV (06 Vi deo
f<§ AB5
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GPU VCor e Regul at or
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1 ¥y
X5R- 8505" 2 2 GERm CRITICAL | CRITLCAL 1 C8932
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R?S%OKS CRI TI CAL b 62, °
2 1 | \WP6 RBI A relas US900 w | MVP6_VI N
M:%W 904 M RHwEoE WBFHES: %W &N M thEoE WB:H:ES gW
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= ) VI DO 1 —
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R8907!|  |'R8910 " _GEXI MVP6_VI D2 1 o2 U Rk B B 5 PVBOGST: SM MR-RESRW BFEES WA 4 CB8966 i CRITI CAL 2A max out
10K 10K » _GEXI MWP6_VI D3 Vi 03 H C8969 1 C81906§ i O cgg;(ﬁszi (L8920 lim )
Wi T 1oy SCPUVGCPE EN e ﬂ B TooopE—- | T | Wl SR
2P T GFxi WP6_AF_EN AF_EN LeaT! MG'N:rELé\%/ Wokes o 4 \}: } RIK0328DPB o 603 1 C8965 PO
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i 108967 | —— 1QIF
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2 ¢ HAR W BFED A e
" cxweo o . X e ve, il
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VDI FF

PGND VSS THRM_PAD

2
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= GPU VCore Setpoints -
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s s =PP3V3_GPU VCORELOG C
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402,

( LVDS)

R9001
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1/ 16W
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402

LCD PWREN L
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SOD- VESM HF

| NTERFACE

PP3V3 SW LCD UF
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L9000
FERR- 250- OHM

CRI T CAL M NNEGW BTH-0. 35 T (Y M .
@000 VOLTAGE=3. 3V M
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e iew s s com_JTAG GMUX_TDO K13 |Too T Qe at,
4022|  |2402 oo M JTAG GMUX_TMB L12 [Tvs ORI T CAL B
GVUX_TOE K2 _|TCE €L .
W crco o e 19600 Requi red Pul | downs
XP28
o om LCD_BKLT_EN P2_|PB2A [ CSBGA. HE — pPT2al_ A2 LVDS_B DATA P<0> [T 0 5 s 00 _DP_MUX_SEL_EG R9681 10K 1 S
s 53 o LCD_BKLT_PWWM N2_|PB2B pT28__ A3 LVDS B DATA N<0> [T 80 0 ’
0 00 (T} LVDS DDC SEL_EG P4_|PB14A PT3A|_AL LVDS B DATA P<1> [T 50 54 LVDS DDC SEL 1G RO682 10K . )
LVDS DDC SEL_I G N4 |PB14B pT3Bl B3 LVDS B DATA N<1> a0 94 oo w0 5% 17 T6W MF-LF 402
5 w0 (o} _DIX._SEL_ B - o
NO STUFF NO STUFF " OP MOX EN ra_lpe15ACbD) pranl_cs __LVDS B DATA P<2> [T o o
R9641'| |'R9646 b MUX_SEL_EG s Pras_A5s __LVDS B _DATA N<2> w0 01 w20 LVDS_DDC_SEL_EG R9683 10K . 2
10K R PEL soing 5% 17 T6W NF-LF 402
1OK 9 o o o EG RESET L P5 _|PB16A g PT14A|_B6 EG PWRSEQ EN am # (Use open-drai n PGOD output to hold of f the start of the GPU PWRSEQ until the first GPLT&i M oouroE i% valld)
%,QE‘,Q’ Lasw s o EG RAIL1_EN M6 |PB16B % o pT14B_ c7  GMUX DEBUG RESET L am e
402, 2402 s @on EG RAIL2_EN P6 _|PB17A o g pT15A_ A6 LVDS A CLK P [T 50 04 NO STUEE
e q@m-EG RAIL3 EN M6 |PB17B E pT1s8l_A7  LVDS A CLK N [T w0 EG RESET L RO691 100K : 2
o ¢or—EG RAI L4_EN P7_|PB18A o0 pT16A_Cc8  LVDS B CLK P [T 50 9 e 5% 17 T6W MF-LF 402
1 o o o EG CLKREQ OUT L M__|PB18B( (D) PT16B|_C9 LVDS B CLK N T %0 %
= ' o DP_CA_DET_EG N7 _|pB19A PTi7Al_as  LVDS A DATA P<0> oo 0 56 ea s _GVUX_| NT R9692 20K , I
7 o} LCD PWR EN N8 |pB19B || PT17B|_B9 LVDS A DATA N<0O> [T 0 9%
90 aa a2 19 cgr>— LPC_AD<0> P9 |PB20A [ PT18A|_A9 LVDS A DATA P<1> [T %0 9 PWM R9693 100K
%0 4 42 1B LPC_AD<1> N9 |PB20B pTigBl_ci0 LVDS A DATA N<1> [T @0 9% s LCD BKLT 2 2 o rew W0z
%0 44 42 19 (BT LPC AD<2> P10 |PB30A w pT19Al_Blo LVDS A DATA P<2> oo e o
w0 4 42 19y LPC_AD<3> o ps3os | | 2 L prios a0 LVDS A DATA N<2> o 50 5 s EG CLKREQ IN L R9694 100K : S
00 as 42 10¢pry LPC FRANVE L P12 |PB31A X — PT20A_A11  TP_GMUX PT20A EG_PWRSEQ HW ° )
% 20 19 [y LPC_RESET_L P13 |pE3ie | | g pT208|_B12 TP_GMUX_PT20B R9630 0 N EXTGPU PWR EN fyry o0 =
- > LPC_CLK33M GMUX NIz |PB32A Z| Praea iz TP_GWVUX PT32A EG PVIRSEQ GMUX ’
w0 o GVUX_LNT Pla PB32B [ J o L prsze mz TP GVUX PT32B EG RAIL1 EN R9631 =P1VIGPU EN o 52
o 5% 17 16W‘WF-_L—Fﬁl'O_Z—m>
ooy LVDS 1 G B DATA P<2> g1 |ploA — PrReA_A14 DP_CA DET (] 76 %0 o éEG_PV\RSEQGMJX
LVDS_| G B DATA N<2> B2 |pi2s preB|_B14 DP_HOTPLUG DET w0 s _EG RAIL2 EN R963 0 1 2 P3VBGPU_EN oy 5 0
5 83 18 [T < 5% 17 16W NF-LF %02
TP_GVUUX PL10A C2_|PL10A PRIOAL D12 LVDS EG A DATA P<0> 77 63 0s G_PWRSEQ GVUX
TP_GWUX PL10B D5 _|PL10B Priog D13 LVDS EG A DATA N<O> 7o os EG RAIL3 EN R9633 "0 2 =GPUVCORE EN o 7o
o 0320 oy LVDS | G A DATA P<0> o1 |pLi1A PRI1A D14 LVDS EG A DATA P<1> e = 5% 17 16W MF-LF @02 oo
o003 10 VDS 1 G A DATA N<O> g1 lpL11B PrRi1B| E14 LVDS EG A DATA N<1> 4pqv7 05 06 EG PV\RSEQGMJX
w0310y LVDS 1 G A DATA P<1> 1 |pLiza @ o PRi2A| E12  LVDS EG A DATA P<2> msresoe s _EG RAIL4 EN RO9634 - E—— =P1VBFB EN yymy o7 es o2
89 83 18 LVDS | G A DATA N<1> E3 |PL12B Pri2B| F12 LVDS EG A DATA N<2> 77 83 94 ° ! y .
NO STUFF 5 55 16 o> LVDS | G A DATA P<2> F1 |PL13A )Z> E PrR13A_F14 LVDS EG B DATA P<0> @W . The MAKE BASE properties for these signals afe on the POANER CONTROL page.
'R9647 o v oy LVDS_| G A_DATA N<2> a1 lpiass | | Q 3| eriss_cia LVDS EG B DATA N<O> gm . voor NO STUFF
10K w52 5 e LVDS | G B_DATA P<0> 3 lpL14a PRI4A_Gl2_LVDS_EG B DATA P<1> o s o NO STUFF |1 C9601 | C9693
it o 83 10 [Ty LVDS | G B DATA N<O> & |pL14B PRi4B| G13 LVDS EG B DATA N<1> 7765 06 — % A4 =0, 1Un
2402 o9 53 10 [Ty LVDS | G B DATA P<l1> H2 |PL15A PRis5Al H13  LVDS EG B DATA P<2> ] 77 83 04 2 ég\zéM 2 ég\zéM
89 83 18 LVDS | G B_DATA N<1> G3 |PL15B Pr158| Hi2 LVDS EG B DATA N<2> 77 83 94
w2 oy LVDS 1 G A_CLK_P HL |pL16A PRIcA 14 LVDS EG A CLK P = . T oegs 8694
LVDS_| G A_CLK_N 8 |pL16B | Pries| 312 LVDS EG A CLK_N o o ) R
4 89 83 18 [T L Yani| -0, =0
= o @m LVDS_MUX_SEL_EG L1 |PL18A [ — Prisal 114 1G LCD PVR EN ame S 107 S 107
TP_GVUX PL18B VSYNC 13 |pLisB 2 Prigsl M3 EG LCD PWR EN am e S5am S5am
2y =GMUX_PCIE RESET L 13 lpiioa | |8 Z| Prooa M4 |G BKLT EN am e
o2 ey GMUX_PM SLP_S3 L L2 |pL19B % o o | preosl M3 EG BKLT EN a7
s > ALL_EG_PGOOD NL_|pL3za | | & 3a
v v 5 > EG_q_KREO IN L P1 |pL32B || 88 883885 66 e
(Tiel/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) % % % % % % % % S\ &\
i QD 535
PM SLP_S3 L Isolation A0 209520 A i
N x| 4 agdooygdagednl 3d T | nver si on G aphi cs MJUX ( GMUX
. _ppava So_awx . }5 d9gageedde g GVUX_JTAG TCK ersio p ( )
s JTAG GMUX_TCK SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008
11R(?K670 EG PWRSEO EN =+ NOTI CE OF PROPRI ETARY PROPERTY
1% i o D
%;E\év PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON '\%Z‘?BFEAPE lﬁgFi’\?Léggb%D HER%KI:N #EETEESE'S%RI o
2 336S0027 | 1 | IC, XP2-8, HF, CPLD, BLANK w600 CRI TI CAL GVUX_8K_BLANK SOT563 | TO MAINTAI N THE DOCUVENT | N CONFI DENGE
%7 M PM SLP_S3 L NAKE'\QASIE'ERES Lle 34152350 | 1 | I G, CPLD, LATTI CE, 132CSBGA, B8 9600 CRITI CAL GMUX_PROG Il NOT TO REPRODUCE OR COPY | T

GVUX_JTAG TCK L

LVDS

Recel ver

Term nati on

am v

111 NOT TO REVEAL OR PUBLISH I N WHOLE OR PART

d} APPLE | NC.

SIZE DRAW NG NUMBER REV.
D 051- 7546 A 0.0
SCALE SHT oF
NONE 83 96
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8 7 6 5 4 3 2 1

*@@701, D9701, C9709, C9710, L9701, R9702, 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
9 01 PLACEMENT_NOTE=PI| ace near Q701
29U 2. BA —QQ;ZZSM PLACENENT_NOTE=P| ace near C9710
o 0 gy PPBUS_SO_LCDBKLT_PWR 2 1 PPVI N SO_LCDBKLT_BUF 1YY Y L2 PPVOJT SO LCDBKLT_SW 1 N2 PLACEVENT_NOTE=PI ace near J9000
VoL TAGE12, 6V Ré %é VAL TAGE=TZ: 6V | HLP2525CZ- SM W L
MN CK_W DTH=0. 25 nm O M N_NECK WDTH:O 20M\/| M N NECK W DTH=0. 25 mm
M N'LI NE_W DTH=0. 4 nm 0 M N_LI'NE_W DTH=0 ~ RO MNLINEWDTHS0. 5 rm STPS1HLOOMF
101} (Q PLACEMENT_NOTE=PI ace near 701 1|25
To | i caL 0 | TI.CAL| CRI TI CAL
402- HF 1C9701 D 1C97091C9710
L TouF H 701 20 TOUR
) —I| PLACEMENT_NOTE=PI| ace near PPVOUT SO LCDBKLT_S = 612 105 105k
: g BOCST FEL CNTL 316|,, | ) Ssoré 208 |2 5gR
X5R M N_NECK W DT H= 1 1210 1210
805 M NCLI NECW DTH:O GM\A S
PLACEMENT_NOTE=PI ace near L9701
X\/\B?Ol 4 PLACEMENT_NOTE=P| ace near C9709
SM M N_NECK W DTH=0. 20MM
GND_BKL_PWRGND 1 G0 2 s GND BKL PWRGND M M RO gV
- M N_NECK \N'DTH:O 20MVI
PLACEMENT_NOTE=Pl ace near C9701 M NZLI'NEZW DTH=0
— BOOST_SI NK GND BKL_ PWRGND
- = PLACEMENT_NOTE=PT ace near C9709 and Q3701
~ RO704 R974O2N R97i.5
BKL_VREF 4\V9 ., ;ﬁfﬁw ?{@w ?{@w
RO731 4 4
»s o _PPBUS SO_LCDBKLT_PWR BKLT_EN - - - XV\B? 02
187K 2 BKLT_PLL
.« BKL_VREF_4V9 W 7 D BKL_SYNC 2 'A A ; 1 BKl, VSYNC weSD BKL PURGND X 1 5757
02 4 m’i F"”LA&EI\EWDTI\E‘?EWace near C9709 and Q701
9% *R9702 AND| R9715 PIN 1 SHOULD BE PLACED NEAR C9709 PIN 2
1 C9703 "‘%il)%léw ~ RO706 b ! 1C9712
~ 9707 iy 109713 | RO705 K Uo701 T7PF PPVOUT_SO_LCDBKLT .
31K T =gk <1P0K Top L4 mer QN o L) 2 e
gl 2 % 2 32 ipw 5 Y62 GOSHAVK6P Eo R B 2o,
S 202 5 462 5 Ena | sweeN| 2 BKL_| SWSEN LNOSTUFF R9717
17 lvsvne Isena| 10 BKL_ | SENL 1102, LED RETURN 6
i I . M N LINE WDTH=0. 5 mm o = = NINLINEWDTH:O571'[“m>
—— = = — M N”NECK_W DTH=0. 20 mm " 15‘9\1- 1% M N”NECK_W DTH=0. 20 mm
PLACEMENT_NOTE=Away from Q9701 BKL_| SET 8 | seT 1sene| 11 BKL_1 SEN2 402
PLACEMENT_NOTE=Away from Q9701 BKL_RT 6 Rt 1sena| 12 BKL_| SEN3 R9718
0.2 ETURN
PLACEMENT_NOTE=Away from Q9701 BKL_SSTCMP 7 |sstaw |senal 14 BKL | SENA M e WS S 1 \ 21% LED RETURN 5 R 30%@ 779
- = : 1/ 16W - -
BKLT PYW RC 2 1 ‘ BKL_DI M 20 |pim 1sens| 18 BKL_| SEN5 402
~ RO708 ~ RO709 - - 3 - R9719
100K 1K ~ R9703 9 BKL_LPF 19 Jipr Isens| 16 BKL_| SENG ,10.2] LED RETURN 4
%fﬂé\/ %fﬂé\/ D/Ol\/l Phew 1C9714 M N LT NE W DTHEQ. 5 _nm ¥ 19 = = M N LI NE W DTFE0. 5 mm 1220 *
2 2 fEié’ 1C9706 “Mios" TUF BKL LRT18 |irr vsenl 9 M NCRECK-W DTH=0. 20" Tm 1169 1% M N-RECK-W BTH=0. 20" m
= = > % — TE
S 0.,0022UF 2 187 Pt
2 g;goé\zém AOZTUFF GNDA  THRM PAD R?J%O
BKL_SSTCMP_RQ NOSTURF ! N MNLE wore s m VAV LED RETURN 3 TEWTE S o
1C9705 1 L L M NZNECK_W DTH=0. 20 mm 1 15% M NZNECK-W mm
-1 98.%01UF = = 402
5 18V R9721
oM « BKL_VREF 4V9 PLACEMENT_NOTE=Away from Q0701 110.2, LED RETURN 2
R9713 . GND_BKL_PWRGND M N LINE W DTH=0. 5 mm . — — M N LTNE W DTFED. 5 rm 19D 7 7
L ~ M NZNECK_W DTH=0. 20 nm m 15‘9\/ 1% M NZNECKZW DTH=0. 20 mm
= TE
f 402
A e kit
PLACEMENT_NOTE=Away from Q9701 ~ R9727 " e WODTHS0. 5 rm 1 20 LED_RETURN_]- N CrRE W oTEo 5 10ID 7 7
%fﬂé\/ N M N_NECK_W DTH=0. 20 mm 1/T1F5\9v'1@ M N_NECK_W DTH=0. 20 mm
ORI TI CAL BKLT_PLL_NOT %fﬁw 402
Q@702 BKLT PLL 5 el o L KLT
NTUISIET:I%%CXXG 1 C9707 BKLT_PLL PLACEMENT_NOTE=Away from Q701 QUT_SO_LCDB 779 84
—3 ZO-D?UF BKL_LRT_RC
.+ BKL_VREF_4V9 + /o[ Pa BKL_VREF_| N _4V9 2 é%;'ER‘(,, 1C9708
- — a7 - - 402-LF 0. 1UF —
< R9700 ey 2 &%
9 2 ~ R9710 X35
Tow - 0
- BKL_PWR EN L b 5?6 E)é’ ! ~ RQZ%E
CRITI CAL %EW
?702 N-CHN 3
NTUD3137CXXG -
SOT- 963 ~ 597]_1}{1
= - LCD_BKLT_PVWM 2 %EW BKL_VSEN LCD BACKLI GHT DRI VER
) 402 ~ R97 52 I? SYNC_MASTER=YI TE_MP8_M.B SYNC_DATE=07/ 02/ 2008|
é’%ﬁw NOTI CE OF PROPRI ETARY PROPERTY
- -2 THE | NFCRM’\TI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT APPLE COVPUTE I'NC. THE POSSESSOR
1 AGREES Yo e ForLoa NG
= = = | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
I'l NOT TO REPRODUCE OR COPY | T
Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SIZE DRAW NG NUMBER REV.
D 051- 7546 A0.0
d} APPLE | NC. e =T =
*R9707, R9708, RO709, R9713, R9714, RO727, AND R9729 SHOULD AWAY FROM BOGCST Cl RCU T NONE 84 96
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FD%%EP%?SBNBOOl PPBUS SO LCDBKLT FET

SSOr6- HF
F9800 ¢ MOSFET FDC638APZ
2AMP- 32V I
s =PPBUS SO LCDBKLT 1 2 PPBUS SO LCDBKLT EUSED < CHANNEL P- TYPE
[T N0 Ne W G704 nm WNLIEWOTHS. 4 m —Y q
Velrheesms ev o2 0402- HE Varaesm ov 2 ™ *RO808 1 9802 %lé haid RDS(ON) 43 nthm @ 5V
301K L our LOADI NG 0.4 A (EDP)
B ow I, % n
b7l o
PPBUS SO ICDBKLT EN DIV
1
R9809
147K
1%
16w
froats
5 o2
PPBUS SO LCDBKLT EN L
?807 bj3
SSMBN15FEAPE
sorse3 | K
—
PPBUS_SO_LCDBKLT_PWR
o5 5 [Ty_LVDS_BKL_ON 5|e BKLT EN L N CLIIE W oD &

M N_NECK_W DTH=0. 25 nm
VOLTAGE=12. 6V

26 [TyBKLT PLT RST L

LVDS BKL ON o g

'RO840

5%
1/ 16W
- LF

LCD Backl i ght Support

SYNC_MASTER=YI TE_MP8_M.B SYNC_DATE=07/ 02/ 2008
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
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2.5V/ 1.2V S3 Swi t cher

. =PP3V3_S0_P1V2P2Vg

CRI Tl CAL
SRR L9980
ey 2.2U+1.2A =PP1V2_SO_REG ,
0SERY 2 P1V2S0_SW 1 2 l”—‘-ﬁﬂ\/
ERER A BTEER: 85 PCAAO3LE- SM <Ra> Vout—=—1.2
- c99821| |'R9982 300!rrA max out put
fopE - %fﬂl%K (Switcher limit)
i i 2 240'2L¥V f = 2.25 Mz
1C9985
w9900 P1V2S0_VFEB <Rb> -7 GZU
[iFN—IHF ale | ; . ég/R
1 VFgle— CAS\/\z 2R§90?<83 282
8 |vFR2 M 0“16
S st CRI TI CAL Z%QUW
el L T 19900
PAD_GD 2'({%2’* _ =PP2V5_SO_REG ,
9 4 P2V5S0_SW 1 2 i
MN’HE&*WB%ESS pan PCAAO31B- SM Vout = 2.5V
gl Co901 : RE300 0. 3A max out put
= VT 475K (Switcher limt)
’ oY e f =225 Mz
P2V5S0_VFB : 1 C9905
<Rb> —_— %10.%7UF
'R9901 2 Sk
o [y | =P2V5S0_EN R 3
w [=P1V2S0_EN i%;ﬂv
Vout = 0.6V * (1 + Ra/Rb) 1

M sc Power Supplies

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 01/ 2008

NOTI CE OF PROPRI ETARY PROPERTY
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FSB (Front-Si de Bus) Constraints

PHYSI CAL_RULE_SET LAYER &L%E%FE 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 ? 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 ? FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ?

All 4x/2x/1x FSB signals with i npedance requirenents are 50-ohm singl e- ended.

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, all

DSTB#s matched to +/-

Spacing is 2x dielectric between DATA#, DI NV# signals, with 3x dielectric spacing to the DSTB#s.

DSTB# conpl enentary pairs are spaced nornmally and are NOT routed as differential pairs.

FSB 2X signals / groups shown in signal table on right.
Signals within each 2x group should be nmatched 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 nmatched 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#.

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%HE 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
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 VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C 2
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 ?

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

FSB C ock Constraints

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 | VEI GHT
MCP_FSB_COMP * 8 ML 2

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_FSB_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 SPACING | VEI GHT SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI 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
Signal s

G oups

FSB 4X Si gnal

FSB 1X Signal s

CPU / FSB Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ ESB_DATA_GROUPO ESB_50S ESB_DATA FSB D L<15..0>
[ ESB_DATA_GROUPO ESB_50S ESB_DATA FSB DI NV_L<0>
[ FESB_DSTE0 ESB_DSTB_50S | FSB_DSTB FSB DSTB_L_P<0>
[ FESB DSTRO ESB_DSTB_50S | FSB_DSTB ESB_DSTB_L_N<0>
> ESB_DATA GROUP1 ESB_50S ESB_DATA ESB D L<31..16>
[—FSB_DATA GROLP1 ESB_50S ESB_DATA FSB DI NV_L<1>
[—FESB_DSTR1 ESB_DSTB_50S | FSB_DSTB FSB DSTB_L_P<1>
[—FESB_DSTR1 ESB _DSTB_50S | FSB_DSTB FSB DSTB_L_N<1>
[>—FSB_DATA GROUP2 ESB_50S ESB_DATA FSB D L<47..32>
[>—FSB_DATA GROUP? ESB_50S ESB_DATA FSB DI NV_L<2>
[ _ESB_DSTB2 ESB_DSTB_50S | FSB_DSTB FSB DSTB_L_P<2>
[—FESB_DSTR2 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_DSTE3 ESB_DSTB_50S | FSB_DSTB ESB_DSTB_L_P<3>
[ FESB_DSTE3 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_ADSTBO ESB 50S ESB_ADSTB FSB_ADSTB_L<0>
> ESB_ADDR GROUP1 ESB_50S ESB_ADDR FSB A L<35..17>
[—FSB_ADSTR1 ESB_50S ESB_ADSTB FSB_ADSTB_L<1>
—ESB_1X ESB_50S ESB_1X FSB_ADS L

> FSB BREQD_L ESB_50S ESB_1X ESB BREQO_L
[O—FSB_BREQL_L ESB_50S ESB_1X FSB BREQL L
—S—ESB_1X ESB_50S ESB_1X FSB BNR L

> FESB 1X ESB_50S ESB_1X ESB BPRI _L
SESB_1X ESB_50S ESB_1X FSB _DBSY_L

> ESB_1X ESB_50S ESB_1X FSB_DEFER L
[SESB_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

> FESB 1X ESB_50S ESB_1X FSB_LOCK L

[ FESB_CPURST L ESB_50S ESB_1X FSB_CPURST_L
> FESB 1X ESB_50S ESB_1X FSB_RS L<2..0>
> EsSB_1X 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 CPU 8M L CPU_FERR L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_| GNNE L

O CRUINTL CPU_50S CPU_AGTL CPU INT L

[ CPU_ASYNC R CPU_50S CPU_AGTL CPU_| NTR

[ CPU_ASYNC R CPU_50S CPU_AGTL CPU_NM

[ CPU_PROCHOT | CPU_50S CPU_AGTL CPU PROCHOT_L
[ CPU_PVRGD CPU 50S CPU AGTL CPU_PWRGD

[ CPU_ASYNC CPU_50S CPU_AGTL CPU SM _L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_STPCLK L
[ PM.THRMIRIP_L CPU_50S CcPU 8M L PM THRMIRI P_L
[FESB_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
[S—MP_CPU COVP MCP_50S M EsB cave | MCP_BCLK_VM._COWP_VDD
[S—MP_CPU_COP MCP_50S Mp EsB cave | MCP_BCLK_VM._COMP_GND
> MP_cPU_cavw MCP_50S M _EsB cave | MCP_CPU_COWP_VCC
S MP_CPU_COVP MCP_50S M _EsB cave | MCP_CPU_COVP_GND
> ESB_CK CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU P
[ ESB.CK CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU N
> FESBOKITP CLK_FSB 100D | CLK_FSB ESB CLK I TP_P
[O—ESBAKITP QLK ESB 100D | O K_ESB FSB_CLK_ | TP_N
[ ESB QK MP CIK FSB 100D | G K ESB FSB CLK MCP_P
> ESB K MP CIK FSB 100D | G K ESB FSB CLK MCP_N
> CPUIERR L CPU 50S CPU | ERR L

[ PM_DPRSI PVR CPU_50S CPU_AGTL PM _DPRSLPVR

> (See ahove) CPU_50S CPU_AGTL | \WWP_DPRSLPVR
> CPU_GILREE CPU_50S CPU_GTLREE CPU_GTLREF
—>CPU cowp CPU_50S. CPU_COVP CPU_COVP<3>

S CPUCOW CPU 27P4S CPU_COVP CPU_COWP<2>
S—CPUCaw CPU 50S CcPU_COVP CPU_COWP<1>

[ CPU_COWP CPU 27PAS CcPU_COVP CPU_COWMP<0>

S XDP_TDl cPU 508 cPy | TP XDP_TDI

S XDP_TDO cPU 508 cPy | TP XDP_TDO

O XDP_TMS cPy_50S cPy L TP XDP_TMS

S XDP_TCK cPU 508 cPy | TP XDP_TCK

[ XDP_TRST_L CPU 50S CPU | TP XDP_TRST_L

> XDP_BPM L CPU 50S CcPU | TP XDP_BPM L<4. . 0>
> XDP_BPM LS CPU 50S CcPU | TP XDP_BPM L<5>
> (ESB_CPURST L) | cpy s0s cPy I TP XDP_CPURST_L
— CPU_50S CPU_8M | CPU_VI D<6. . 0>
— CPU_50S CPU_8M | | M\WP6_VI D<6. . 0>
[ CPU_VOCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE P
[ CPU_VOCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE N
——(CPU VCCSENSE) | cpy 27pas cpy veesense | | WP6_VSEN P
——(CPU VCCSENSE) | cpy 27pas cpy veesense | | WP6_VSEN N
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Menory Net

Properties

Menory Bus Constraints
PHYSI OALiRLLEiSET LAYER &L%E%HE 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 NGLTYPEl NHﬁSF‘ACI NGLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET NHﬁSF‘ACI NGLTYPEl NHﬁSF‘ACI NGLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET
MEM_CLK MEM_CLK * MEM_CLK2MVEM NMEM_CNVD MEM_CLK * MEM_CNVD2VEM
MEM_CLK MEM_CTRL * MEM_CLK2MVEM NMEM_CNVD MEM_CTRL * MEM_CNVD2VEM
MEM_CLK MEM_CNVD * MEM_CLK2MVEM NMEM_CNVD NMEM_CNVD * MEM_CNVD2CVD
MEM_CLK NMEM_DATA * MEM_CLK2MVEM MEM_CNVD NMEM_DATA * MEM_CNVD2VEM
MEM_CLK NMEM_DQS * 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_DQS * MEM_CTRL2MEM NMEM_DATA NMEM_DQS * NMEM_DATA2MVEM
NHﬁSF‘ACI NGLTYPEl NHﬁSF‘ACI NGLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET NHﬁSF‘ACI NGLTYPEl NHﬁSF‘ACI NGLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSE‘T
MEM DGQS MEM _CLK * VEM_DQS2MVEM MEM _CLK * * VEM_20THER
NMEM_DQSs MEM_CTRL * MEM_DQS2VEM MEM_CTRL * * MEM_20THER
MEM _DQS MEM_CMD * MEM_DQS2VEM MEM_CMD * * MEM _20THER
MEM_DQSs NMEM_DATA * MEM_DQS2MVEM NMEM_DATA * * MEM_20THER
NMEM_DQSs NMEM_DQSs * MEM_DQS2VEM NMEM_DQSs * * MEM_20THER
. Need to support MEM *-style wildcards!

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 within 100 ps of clocks.

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 menory 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

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

spacing is 3x dielectric,

CLK mi nimum length is 594 ps

DQS/ CLK is 4x dielectric.

Section 2.3

mat chi ng requirenent.

within 140 ps.

(lengths include substrate).

within 180 ps
within 2 ps.

(lengths include substrate).

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2

MCP MEM COMP Si gnal Constraints

PHYSI CAL_RULE_SET LAYER &L%E%HE 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
MCP_MEM_COwVP * 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

?

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

Section 2.3.4

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> MMA aK 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>
> MEMLA CNTL MEM 40S_VDD | MEM CTRL. MEM A CKE<3..0>
> MEMLA CNTL MEM 40S_VDD | MEM CTRL. MEM A CS L<3..0>
> MEMA CNTL MEM 40S_VDD | MEM CTRL. MEM A _ODT<3. . 0>
> MMA QD MEM 40S_VDD | MEM CMD MEM A A<14.. 0>
S MMA QD MEM 40S_VDD | MEM CMD NVEM A BA<2..0>
S MEM.A CVD MEM 40S_VDD | NEM CMD MEM A RAS L
O MEMA CVD MEM 40S_VDD | NEM CMD MEM A CAS L
S MEMA CVD MEM 40S_VDD | NEM CMD MEM A VE L
[ MEM.A_DQ BYTEQ MEM 40S MVEM DATA MEM A _DQ<7..0>
S MEM A DQ BYTEL MEM 40S MEM_DATA MEM A _DQx15. . 8>
O MEM A_DQ BYTE? MEM 40S MEM DATA MEM A DQ<23. . 16>
S MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A DQ<31. . 24>
> MEM A DQ BYTE4 MEM 40S VEM DATA MEM A _DQ<39. . 32>
S MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A _DQ<47..40>
S MEM.A_DQ BYTE6 MEM 40S MEM_DATA MEM A _DQ<55. . 48>
[ MEM.A_DQ BYTE? MEM 40S MEM_DATA MEM A DQ<63. . 56>
> MEM.A_DQ BYTEQ MEM 40S MEM_DATA NMVEM A _Div0>
S MEM.A_DQ BYTEL MEM 40S MEM_DATA MEM A _Dik1>
> MEM A _DQ BYTE? MEM 40S MEM_DATA MEM A _DiMVk2>
S MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A _DMVk3>

LA MEM 40S | MeM DATA | MEM A Di\Vk4>
> MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A_DMVK5>
S MEM.A_DQ BYTE6 MEM 40S MEM_DATA MEM A _DMVk6>
S MEM.A_DQ BYTE? MEM 40S MEM_DATA MEM A_DMK7>
O MEM.A_DQSO MEM 70D MEM DGS MEM A_DQS_P<0>
[ MEM.A_DQSO MEM 70D MEM DGS MEM A_DQS_N<O0>
O 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 DQS2 MEM 70D MEM DGS MEM A _DQS_P<2>
O MEM.A DQS2 MEM 70D MEM DGS MEM A _DQS_N<2>
MM A _DOS3 MVEM 70D MVEM DQS MEM A DQS P<3>
O MEM.A DOS3 MEM 70D MEM DGS MEM A _DQS_N<3>
> MEMLA DOs4 MEM 70D MEM DQS MEM A DQS P<4>
> MEMLA DOs4 MEM 70D MEM DQS MEM A_DQS_N<4>
O MEM.A DQSS MEM 70D MEM DGS MEM A _DQS_P<5>
O MEM.A DQSS MEM 70D MEM DGS MEM A _DQS_N<5>
[ MEM.A DOS6 MEM 70D MEM DGS MEM A _DQS_P<6>
O MEM.A DQS6 MEM 70D MEM DQS MEM A DQS N<6>
O MEM.A DQS7 MEM 70D MEM DQS MEM A _DQS_P<7>
O MEM.A DQS? MEM 70D MEM DGS MEM A _DOS N<7>
o MMB AK 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>
> MEMB ONTL MEM 40S_VDD | MEM CTRL. MEM B CKE<3. . 0>
> MM B ONTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0>
> MEMB CNTL MEM 40S_VDD | MEM CTRL. MEM B_ODT<3. . 0>
S MMB QD MEM 40S_VDD | MEM CMD NVEM B _A<14..0>
O MMB QD MEM 40S_VDD | MEM CMD NVEM B BA<2. . 0>
O MEMEB CVMD MEM 40S_VDD | NEM CMD MEM B_RAS L
S MEMEB OVD MEM 40S_VDD | NEM CMD MEM B_CAS L
D MMB QD MEM 40S_VDD | NEM CMD MEM B_VE L
[ MEM B DQ BYTEQ MEM 40S MVEM DATA MEM B_DQx7.. 0>
S MEMB_DQ BYTEL MEM 40S MEM_DATA MEM B_DQx15. . 8>
S MEMB_DQ BYTE2 MEM 40S MEM_DATA MEM B_DQ<23. . 16>
> MEM B DQ BYTE3 MEM 40S VEM DATA MEM B_DQ<31. . 24>
S MEMB_DQ BYTE4 MEM 40S MEM_DATA MEM B_DQ<39. . 32>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DQ<47. . 40>
[ MEMB_DQ BYTE6 MEM 40S MEM_DATA MEM B_DQ<55. . 48>
S MEMB_DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56>
[ MEMB_DQ BYTEQ MEM 40S MEM_DATA MEM B_DMVkO>
S MEM B _DQ BYTEL MEM 40S MEM_DATA MEM B_Dik1>
O MEMB_DQ BYTE2 MEM 40S MEM_DATA MEM B_DMk2>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DMk3>
> MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DiVk4>
S MEMB_DQ BYTES MEM 40S MEM DATA MEM B_DMVk5>
S MEMB_DQ BYTE6 MEM 40S MEM DATA MEM B_DMVk6>
> MEM B DQ BYTE? MEM 40S MEM DATA MEM B_DMK7>
[ MEM B _DQSO MEM 70D MEM DQS MEM B_DQS_P<0>
[ MEM B _DQSO MEM 70D MEM DQS MEM B_DQS_N<0>
O MEMB DOS1 MEM 70D MEM DQS MEM B_DQS_P<1>
O MEMB DOS1 MEM 70D MEM DGS MEM B_DQS_N<1>
O MEM B DQS2 MEM 70D MEM DQS MEM B_DQS_P<2>
O MEM B DQS2 MEM 70D MEM DQS MEM B_DQS_N<2>
[ MEMB DOS3 MEM 70D MEM DGS MEM B_DQS_P<3>
[ MEMB DOS3 MEM 70D MEM DQS MEM B_DQS_N<3>
> MM B DOs4 MEM 70D MEM DQS MEM B_DQS_P<4>
S MEMB DOs4 MEM 70D MEM DGS MEM B_DQS_N<4>
> MEM B DOSS MEM 70D MEM DQS MEM B DQS P<5>
[ MEMB DQSS MEM 70D MEM DQS MEM B_DQS_N<5>
> MEM B DQOS6 MEM 70D MEM DQS MEM B DQS P<6>
O MEMB DQS6 MEM 70D MEM DQS MEM B_DQS_N<6>
O MEM B DQS? MEM 70D MEM DGS MEM B_DQS_P<7>
S MEMB DQS? MEM 70D MEM DQS MEM B_DQS_N<7>
[ MP_MEM COVP MCP_VEM covP | MeP_ VEM cave | MCP_ VEM COVP_ VDD
> MP_NMEM COVP MCP_VEM Cove | vee VEM cove | MCP_VEM COVP__GND

Menory Constraints
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PCl - Expr ess

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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

SOURCE: MCP7

Anal og

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

Vi deo

Si gnal

Constraints

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

PHYS| 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 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

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 TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
CRT * =4: 1_SPACI NG ? CRT CRT * CRT_2CRT
CRT_2CRT * =STANDARD 2
CRT_20LK * 50 ML 2
CRT_2SW TCHER * 250 ML 2
CRT_SYNC * 16 ML 2
MCP_DAG_COVP * =2: 1_SPACI NG 2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— PCLE 90D PCLE PEG R2D P<15..0>
— PCI E_90D P E PEG R2D N<15.. 0>
> PEG R2D PCl E_90D PCILE PEG R2D C P<15.. 0>
— PCI E_90D POLE PEG R2D C N<15.. 0>
> PEG 2R PCl E_90D PCILE PEG D2R P<15.. 0>
o PCl E_90D PCILE PEG D2R N<15.. 0>
— PCI E_90D PCLE PEG D2R C P<15.. 0>
— PCl E_90D P E PEG D2R C N<15.. 0>
[ PCIE_90D PCIE PCIE M NI _R2D P
D PCIE_90D PCIE PCLE M N _R2D N
[ POEMN _RD PGl E_90D PO E PCOE MNI_R2D C P
— PCI E 90D PCIE PO E MN _R2D C N
O POEMN_D2R PCI E_90D PO E PCIE M N _D2R P
[ PCIE_90D PCIE PCLE M N _D2R N
[ PCLE 90D PCLE PCl E FW R2D P
[ PCIE_90D PCIE PClE FWR2D N
> PCE EWRD PCI E_90D PCIE PCLE FWR2D C P
[ PCl E_90D PCIE PCE FWR2D C N
[ PCE EW 2R PClE_90D PCLE PCl E FW D2R P
[ PCI E_90D PCIE PCl E FWD2R N
f— PCLE 90D PCLE PCIE 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
[S—PCLE_EXCARD R2D PGl E_90D PO E PCl E_ EXCARD R2D C P
— PCI E_90D PO E PCl E_ EXCARD R2D C N
[ PCE EXCARD 2R | PGIE 90D PCIE PCl E_ EXCARD D2R P
PCl E_90D PCILE PCl E_ EXCARD D2R N

MP_PEQ_REECLK

CQLK_PCIE_100

CLK_PCIE

PEG CLK100M P

CLK_PCIE_ 1000

CLK_PCLE

PEG CLK100M N

PHYS| CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

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 VAEI 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 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),

Pairs should be within 100 mls of
Inter-pair matching should be within 150 ps.
No rel ationship to other

5 ps.

i nches.
Sections 2.5.3 & 2.5. 4.

SATA Interface Constraints

clock | ength.

signal s.

MCP_PE1_REECIK K PCIE 1000 ALK PO E PCIE CLKIOOM M NI _P
CIK PCIE 1000 CLK PCIE PCl E CLK100M M NI _N
MCP_PE2_REEQ K CLK_PCIE 1000 GLK_PCE PCl E_ CLK100M FW P
CK PCIE 1000 LK PO E PCl E_ CLK100M FW N
MCP_PE3_REECLK QLK _PCIE_1000 LK _PCIE PCl E_CL KI0OOM EXCARD P
CIK PCIE 1000 CLK PCIE PCl E_ CLK100M EXCARD N

SOURCE: MCP79 I nterface DG (DG 03328-001

_vOD), Section 2.7.1.

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
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_TERMP * 8 ML ?

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_COW_PB
CRT_SYNC CRT_50S CRT_SYNC CRT_|I G HSYNC
CRT_SYNC CRT_50S CRT_SYNC CRT_I G VSYNC

MCP_DAC RSET M _pac cave | MCP_TV_DAC RSET
MCP_DAC VREE M _pac cave | MCP_TV._DAC VREF
TMDS_| G TXC DP_100D DisPLAYPORT | TMDS | G TXC P

TMDS | G TXC DP_100D pspLayporT | TMDS |G TXC N

TMDS | G TXD DP_100D psplayporTt | TMDS |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 pspiaypert | 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 QK LVDS_100D LVDS LVDS IG A CLK P

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

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

LVDS_I 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_IG 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_I G B_DATA LVDS_100D LVDS LVDS | G B_DATA P<2..0>

LVDS_I 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_| 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_I2R 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_ODD R2D SATA_100D SATA SATA_ODD R2D C P
SATA_100D SATA SATA OOD 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
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PCl

Bus Constraints

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

PCl

=STANDARD ?

CLK_PCI

8 ML

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

Section 2.8.

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_55S * =55_OHM_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 AEI GHT

LPC

6 ML

CLK_LPC

8 ML

SOURCE: MCP79 Interface DG (DG 03328-001_vO0D),

Section 2.9.

1.

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY 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 LI NE- TO LI NE SPACING | VEI 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),

Section 2.10. 1.

nt erf

ace Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 AEI 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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY 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 AEI GHT

HDA

=2x_DI ELECTRI C ?

MCP_HDA_COMP

8 ML

SOURCE: MCP79 I nterface DG (DG 03328-001_vO0D),

Section 2.12. 1.

SI O Si gnal Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 55 * =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 AEI GHT

CLK_SLOW

8 ML

?

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

Section 2.13.

SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY 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 AEI GHT

SPI

8 ML

?

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

Section 2. 14.

MCP_HDA_PULLDN_COVP

MCP_HDA_COVP

MCP_HDA PULLDN_ COWP

MCP_SUS A K QK SLONS55S | ALK SLON PM CLK32K_SUSCLK R
CLK SLON55S | CLK SLOW PM _CLK32K_SUSCLK
SPI_QK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPL_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>
> PC_AD PCl_55S PCl PCl _AD<23. . 8>
> PC_AD4 PCl_55S PCl PCl _AD<24>

— Pa_AD PCl_55S PCl PCl _AD<31. . 25>
—S—Pa_AD pPal_55S Pl PCl _PAR

> PO _CEBEL PCl_55S PCl PCl _C BE _L<3..0>
> PCL_CNTL PCl_55S pCl PCl _| RDY_L

> PCL_CNTL PCl_55S PCl PCl _DEVSEL_L

[ PCL_CNTL PCl_55S PCl PCl _PERR L
S—PO_CNTL PCl _55S pCl PCl _SERR L
S—PO_ONTL PCl _55S pCl PCl _STOP L
PO _ONTL PCl_55S PCl PCl _TRDY_L

> PCL_CNTL PCl_55S PCl PCl _FRAME L
PO _REQ_ L PCl_55S PCl PCl _REQO_L

> PCL_GNTO_L PCl_55S PCl PCl _GNTO_L
[O—PO_REQL L PCl_55S PCl PCl _REQL_L
S—PO_GNT1 L PCl_55S PCl PCl _GNT1_L

> PCL_INTWL PCl_55S pCl PCl _I NTW L
O>—POL_INIX L PCl_55S PCl PCl _INTX L

> PCL_INTY. L PCl_55S PCl PCl _INTY_ L
O—PO_INIZ L PCl _55S pCl PCl _INTZ_L

O MP Pa_ k2 CLK_PCl_55S | GLK_PCl PCl _CLK33M MCP_R
— K PO 558 | AK PO PCl _CLK33M MCP
> LPC AD LPC 55S LPC LPC AD<3..0>

> LPC ERAVE L LPC 558 LPC LPC FRAME L

S LPC RESET L LPC 558 LPC LPC RESET L

O MPIPCAKD | AKIPC555 | QKIPC LPC CLK33M SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
— CIK IPC 558 | QK IPC 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_CAMERA USB_90D USB UsSB_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

> USB IR 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

[ MP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
[>SMBUS MCP_0_QLK SMB 555 SMB SMBUS MCP_0_CLK
[S—SMBUS MCP_0_DATA SMB 555 SMB SMBUS MCP_0_ DATA
[S—SMBUS MCP_1_QlK SMB 55S SMB SMBUS MCP_1_CLK
[ SMBUS MCP_1_DATA SMB_55S SMB SMBUS MCP_1_DATA
> HDABIT OK 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

D 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

o 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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_M | _COwP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

MCP_BUFO_CLK

=3: 1_SPACI NG ?

ENET_M |

12 ML

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

Sections 2.7.2 & 2.7. 4

88E1116R ( Et hernet PHY) Constraints
PHYSI CAL_RULE_SET LAYER &L%E%HE 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 AEI GHT

ENET_MDI

25 ML

?

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

Section 2.7.4

ﬂ
4
]
2
|

.
2
3
1)
q

NET_TYPE

PHYSI CAL

SPACI NG

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_VDD

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_GND

MCP_CLK25M 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

> ENET_MDIO ENET M1 _55S | ENFT M| ENET_MDI O
[O—ENET_MX ENET_M | _55S | ENET M| ENET_NMDC

[ ENET_PVRDVN L ENET_M | _55S | ENET M| ENET_PWRDWN L

[ ENET M1 _55S | ENET M1 ENET_CLK125M RXCLK R
[ 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 M| ENET_RXD<3.. 1>

[ ENET_RXD ENET M1 55S | ENET M| ENET_RX_CTRL

[ ENET_TXQK ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
[ ENET_TXD0 ENET_M | _55S | ENET_M | ENET_TXD<0>

[ ENET_TXD ENET M1 _55S | ENET M| ENET_TXD<3.. 1>
[O—ENET_TxD ENET M| _55S | ENET M| ENET_TX_CTRL

[ ENET M1 _55S | ENET M| ENET_RESET L

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

18

18 3

Et her net
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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 —_Fweo_tea Fw 1o fwe EW PO TPA P o
[O—EWP0_TPA EW 110D EW TP FW PO_TPA N 36 38
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT S—FWP0_TPB EW 110D EW TP FW PO_TPB_P 36 38
pEpp— N 3 1 SPACI NG > > FWP0_TPB EW 110D EW TP EW PO_TPB N 36 38
= i ’ [O—EWP1_TPA EW 110D EW TP FW P1_TPA P 36 38
[O—EWP1_TPA EW 110D EW TP FW P1_TPA N 36 38
> FWP1_TPB EW 110D EW TP FWP1_TPB P 36 38
[O—FWP1_TPB EW 110D EW TP FW P1_TPB_N 36 38
Port 2 Not Used

FireWwWre Constraints
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4

SMC SMBus Net

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

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ SMBUS SMG A S3 SO SMB 55S SMB SMBUS _SMC A S3_SCL
[S—SMBUS SMC A S3_SDA | SMB_55S SMB SMBUS SMC A S3_SDA
[S—SMBUS SMC B S0_Sa SMB 555 SMB SMBUS SMC B SO_SCL
[ SMBUS SMC B SO_SDA SMB_55S SMB SMBUS_SMC B _SO_SDA
[S—SMBUS _SMC 0_S0_Sal SMB 555 SMB SMBUS _SMC 0_SO0_SCL
[S—SMBUS SMC 0_S0_SDA | SMB_55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS SMC BSA SCL SMB_55S SMB SMBUS_SMC BSA_SCL

[S—SMBUS_SMC_BSA_SDA SMB 55S SMB SMBUS SMC BSA SDA

[S—SMBUS_SMC_MGMI_SCL SMB 558 SMB SMBUS SMC MGMT_SCL
[ SMBUS SMC MGMI_SDA SMB_55S SMB SMBUS SMC MGMT__SDA

SMBus Charg

er Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

> CHGR Csl 1TO1_DI FEPAI R CHGR CsI _P
[ 1TOl_DI FEPAIR CHGR CSI _N
> CHGR CsO 1TO1_DI FEPAL R CHGR CSO P
[ 1TOl_DI FEPAIR CHGR CSO N

SMC Constraints

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY

PROPERTY OF AP
AGREES TO THE

PLE COVPUTER,
FOLLOA NG

INC. THE POSSESSOR

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I N WHOLE OR PART

3

APPLE | NC.

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
SCALE SHT OoF
NONE 93 96
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GDDR3 Frame Buffer Signal Constraints GDDR3 FB A/ B Net Properties GDDR3 FB C/' D Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE 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 NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
GDDR3_40R55SE * =55_0HM_SE =40_OHM_SE 0.095 WM 12.7 WM =STANDARD =STANDARD
E—— N - B B B B O eaaxe cooea_aon oo ak FB A CLK P<0> 2 > tecaxe cooea_aon oo ak FB B CLK P<0> 72 74
_ =40_cHM SE =40_OHM_SE 0.095 MM =40_OHM_SE =STANDARD =STANDARD
f— GDDR3_80D GODRE_ ALK FB A CLK N<0> 72 73 f— GDDR3_80D GODRE_ ALK FB B CLK N<0> 72 74
CGDDR3_80D * =80_CHM DI FF =80_OHM DI FF 0.095 MM =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF o EaBake GDDRE_80D CODRE_ALK FB A CLK P<1> 72 73 Eebnake GDDRZ_80D CODRE_ ALK FB B CLK P<1> 72 74
— copRa_aon copRa_alK FB_A_CLK_N<1> 72 73 — coora_gon cora_aLk FB B _CLK_N<1> 72 74
[—fsssan GDDR3_40RS5SE GDDR3_COMVD FB_A MA<1..0> 72 73 —fecman GDDR3_40RS5SE GDDR3_COMD FB_B_MA<1..0> 72 74
[ fesean cooRa_aomssSE coora_an FB A MA<12..6> 72 73 [ fecman cooRa_aoRsSSE cora_an FB B MA<12..6> 72 74
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT e an CDDR3_40RSSSE coDR3_avD FB A BA<2..0> 72 73 O feman CGDDR3_40RSSSE cDDR3_CVD FB B BA<2..0> 72 74
oo oK , 51 omane N [ faman coDRA_40RSSSE core_an FB A RAS L 7273 [ fmman coDRA_40RSSSE coors_an FB B RAS L 72 74
- - [ faman coDRA_40RSSSE cora_an FB A CAS L 7273 O fmman coDRA_40RSSSE cooRs_an FB B CAS L 72 74
GDDR3_CVD * =2.5:1_SPACI NG ? [ feaman CGDDR3_40RSSSE GooRE_ A FB A VE L 72 73 [ feman CGDDR3_40RSSSE coDR3_CvD FB B WE L 72 74
PSS n 51 omane N [ s anen coDRA_40RSSSE cora_an FB A CKE 7273 O fmmanen coDRA_40RSSSE cooRs_an FB B CKE 72 74
- - [ fassco coDRA_40RSSSE coore_an FB A CSO L 7273 [ oo coDRA_40RSSSE cooRs_an FB B CSO L 72 74
GDDR3_DGS * =2.5:1_SPACI NG 2 s anen coDRA_40RSSSE cooRs_an FB A DRAM RST 7273 [ famanen coDRA_40RSSSE cooRs_an FB B DRAM RST 72 74
> fmaan copRa_sose coore_an FB_A_LMASS. . 2> 72 73 > fecan conra_aose cora_an FB B_LMASS. . 2> 72 74
Co—faBan GDDR3_40SE aopR2_aVD FB A UVASS. .2> 72 73 o—fsonan GDDR2_40SE aDpR2_CavD FB B UVASS. . 2> 72 74
[ Faavegs copRa_sose cooRa_Das FB A WDQS<0> 7273 [ Facvegs copRa_aose cooRs_nos: FB B WDQS<0> 72 74
[ Faaveas copRa_sose cooRa_Das FB A WDQS<1> 7273 [ Eacunast copRa_aose choms_nas FB B WDQS<1> 72 74
[ £8.a vs copRa_sose cooRa_Das FB A WDQS<2> 72 73 [ £8 c s copRa_aose choms_nas FB B WDQS<2> 72 74
[ Faavecs copRa_aose cooa_Das FB A WDQS<3> 7278 [ £8 c s copRa_aose coms_nas FB B WDQS<3> 72 74
O EeAR0 GDDRA_40SE GODRA_ DGR FB A RDQ5<0> 72 73 [ EecR0 GDDRA_40SE GODRA_ DGR FB B RDQ5<0> 72 74
[ eeaeos cooeq_sose cooea_ooe FB A RDOB<1> 2 [t cenm cooea_sose cooea_ooe FB B RDOS<1> 72 74
O EBA RS GDDRA_40SE GODRA_ DGR FB A RDQS<2> 72 73 OB Cc RS GDDRA_40SE GODRA_ DGR FB B RDQ5<2> 72 74
O EBA RS GDDRA_40SE GODRA_ DGR FB A RDQ5<3> 72 73 OB c RS GDDRA_40SE GODRA_ DGR FB B RDQ5<3> 72 74
OB Do eviEo GDDRA_40SE GDDR3_DAT, FB A DQ<7..0> 72 73 [ Eecooevieo GDDRA_40SE GDDR3_DAT, FB B DQ<7..0> 72 74
[ Eaamoave copRa_aose cooRa_paTy FB_A_DQ<15. . 8> 72 73 [ Eacooave copRa_aose cooRa_paTy FB_B_DQ<15..8> 72 74
[ taa00ane oo sose oo ot FB A DO<23..16> 77 > _tacomane oo sose oo ot FB B DO<23..16> 72 74
From T18 MXM [ a.an0axe cooma_sose N FB A DOQ<31..24> 7278 [ acooade coma_sose J—_— FB B DOQ<31..24> 72
[]' gl t al Vl d eo Sl g n al CO n St r al nt S [O—feanan cooRa_sose cooRa_DAT, FB A DQM L<0> 72 73 [O—fecoon cooRa_sose coDRa_DAT, FB B DQM L<0> 72 74
O—eanm GDDRA_40SE GDDR3_DAT, FB A DQM L<1> 72 73 O—ecom GDDRA_40SE GDDR3_DAT, FB B DQM L<1> 72 74
PHYSI CAL_RULE_SET LAYER CA,&‘LPQ’YE%JTE M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP o Feamw GDDRE_40SE. GDDRE_DAT, FB A DOM L<2> 72 73 fecmw CGDDR3_40SE. GDDRE_DAT, FB B DQOM L<2> 72 74
DP_100D * =100_CHM DI FF|  =100_OHM DI FF =100_CHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF [O—raanas COOR3_40SE oo DA FB A DQM L<3> 273 > sacooe cooma_dose . FB B DOM L<3> 2 74
LVDS_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 | CD0RA_A0SE CD0RA_DQs FB A VDQS<4> e | CDDRA_A0SE CD0RA_DQs FB B VbQS<4> e
s - - - - - [ Ea 8 veast copRa_sose cooRa_Das FB A WDQS<5> 7273 [ Ea Dt copRa_aose choms_Das FB B WDQS<5> 72 74
[ £8 8 vs copRa_aose cooRa_Das FB A WDQS<6> 7273 [ £8.0 s copRa_aose coms_nas FB B WDQS<6> 72 74
[ s copRa_aose cooRa_Das FB_A VWDQS<7> 7273 [ £8.D v copRa_aose cooRs_nos: FB_B_WDQS<7> 72 74
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VI GHT [—FBB Roos0 GDDR3_40SE. GDDR3_DQS. FB_A_RDQS<4> 72 73 [ Een R0 GDDR3_40SE. CODRE_DOS FB_B_RDQS<4> 72 74
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT | TOP, BOTTOM =4x_DI ELECTRI C ? | G cpoaanse - T FB A RDOB<5> e | G cpoaanse cposa_nas £B B RDOB<5> e
- - - [ EB.B Rs GDDR2_40SE GDDR2_DGS. FB A RDQ5<6> 72 73 [ EBD Rs GDDR2_40SE GDDR2_DES. FB B RDQ5<6> 72 74
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ? [ £8.8 B copRa_sose copRa_nos FB A RDOB<7> 7273 [ £ 0 B copRa_aose conRa_nos FB B RDOB<7> 72 74
LVDS intra-pair matching should be 5 mls. Pairs should be within 100 mls of clock |ength. [ £8 8 ooavik cooRa_a0se cooRa_paTy FB A DQ<39..32> 7273 [ E8noavi cooRa_ao0se cooRa_DAT) FB B DQ<39..32> 72 74
Di spl ayPort/ TVDS i ntra-pair matching should be 5 ps. Inter-pair matchi ng should be within 150 ps. [ £a e ooave copRa_sose coDRA_DAT) FB A DQ<47..40> 7273 [ faomoave cooRa_aose conRa_paT, FB B DQ<47.. 40> 72 74
Dl spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [ faameane cooRa_aose GooRa_DAT, FB A DQ<55. . 48> 7273 s nmanE cooRa_aose conRa_paT, FB B DQ<55. . 48> 72 74
Max | ength of LVDS/ Di splayPort/ TMDS traces: 12 inches. [ s cooRa_aose conRa_paT, FB A DQ<63..56> 7273 [ S s cooRa_aose copRa_DAT) FB B DQ<63..56> 72 74
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4. FB A DOM L<4> FB B DOM L<4>
[ faeoan copRa_sose copRa_DAT) 7273 [ fanoan copRa_sose copRa_DAT) 72 74
i S =WV GDDRA_40SE GDDR3_DAT, FB A DQM L<5> 72 73 O—eno GDDRA_40SE GDDR3_DAT, FB B DQM L<5> 72 74
> FaBDw GDDR3_40SE GDDR3_DAT, FB_A DOM L<6> 72 73 > FeDnmaw GDDR2_40SE GDDR3_DAT, FB B _DOM L<6> 72 74
o S ERC Y GDDRA_40SE GDDR3_DAT, FB A DQM L<7> 72 73 O enoae GDDRA_40SE GDDR3_DAT, FB B DQM L<7> 72 74
MUXGFX Net Pr operti eShEUVPE 6 Net Pr operties
[ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[E—bsaak Lvps10on — LVDS A CLK P 80 83 [ (Cx505_DOT96) CLK_SLOW! QK _SLON GPU CLK27M 76
[z LvDs A Ok LVDS 100D LvDS LVDS A CLK_N 80 83 [ __oas_aomess ok s o sow GPU CLK27M SS o
O LwsEGA QK LVDS 100D LvDS LVDS EG A CLK P 77 83
59> L\DS_A DA, Lvos_1000 Lvs LVDS_A_DATA P<2..0> 80 83 O LbsEaAaKk Lvos 1000 Lvos tg Eg 2 EL;ANPQ o 77 e
— | VDS, A_DaT, | \os_1000 s LVDS A DATA N<2..0> 50 55 [ LVDS_EG A _DAT, LVDS_100D LVDS .. 77 83
[ LVDS EG A DAT, LVDS_100D LvDs LVDS EG A DATA N<2..0> 77 83
[ Los B ax LVDS_100D. RV LVDS B CLK P 80 83 [ LVDS EG B DAT, LVDS_100D. RV LVDS EG B DATA P<2..0> 77 83
[T Lvos B ax LVDS_100D LvDs LVDS B CLK N 80 83 [ L\VDS EG B DAT, LVDS_100D LvDs LVDS EG B DATA N<2..0> 77 83
[ZZD—vesADal Lvhs100D s LVDS B DATA P<2.. 0> N | ] o> DM DP_100D psplavporr | DPEG ML_P<3.. 0> |
[200—1VBS-B-DAT oS00 s LVDS B DATA N<2..0> e o> DM DP_100D pLsPLAYPORT | DP_EG ML_N<3. . 0> 7o
e LvDs_ 1000 Lvps LVDS_CONN_A CLK F P 779 s DP_AUX_CH DP_100D DispPlAYPoRT | DPEG AUX CH P 77 80
= L vbs_ 1000 Lvos LVDS CONN A CLK F N 779 > DP_AUX_CH DP_100D pspraypert | DP_EG AUX CH N 77 80
= Lvns_ 1000 Lvs LVDS CONN B CLK F P 779 = DP_100D pspraypert |DP_EG AUX CH C P 0
= L vbs_ 1000 Lvos LVDS CONN B CLK F N ) = DP_100D pspraypert [|DP_EG AUX CH C N 0
= LvDS 100D Lvps LVDS CONN A CLK P 79 80
= Lvbs 1000 Lvps LVDS CONN A CLK N 0 80
= L vbs_1000 Lvos LVDS CONN A DATA P<2..0> 7 79 80
= Lvps 1000 Lvos LVDS CONN A DATA N<2..0> 770 80
= Lvps 1000 Lvps LVDS CONN B _CLK_P 79 80
o Lvbs 1000 Lvs LVDS CONN B CLK N 70 80
— L vbs_1000 Lvos LVDS CONN B DATA P<2..0> 7 79 80
= Lvps 1000 Lvps LVDS_CONN_B_DATA N<2..0> 7 79 80
GPU ((¥6) Constraints
P M DP_100D DI SPIL AYPORT g & g E:g . 8> o1 SYNC_NMASTER=MUXGFX SYNC_DATE=02/ 18/ 2008
T DP_100D DI SPL AYPORT .. 0> 61
? DP_ M DP_100D pispLAayPorT | DP.ML_P<3. . 0> 80 81 NOTI CE OF PROPRI ETARY PRCPERTY
= DP_100D DI SPL AYPORT DP_M__N<3..0> 80 81 THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
o> DPM. DP_100D pispLayporT | DP_ML_CONN_P<3. . 0> o ACREES Yo THE FOLLOW NG T NG THE POSSESSOR
[ DP_100D DisplAYPorT | DP. M. CONN_N<3. . 0> 81 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
I'l NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
sy DP_AUX_CH DP_100D pispLAyPorT | DP.AUX CH C P 80 81 STZE | DRAW NG NUVBER REV.
= DP_AUX_CH DP_100D pispLayporT | DP_AUX CH C N 80 81 D 051- 7546 A 0.0
APPLE | NC. SCACE =T o3
NONE 94 96
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MB9 Specific Net Properties

MB9 Specific Net Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
NET_TVPE NET_TVPE
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
OO ENETCONN P<3..0>
THERM_1TOL_55S * =1:1_Dl FFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R = MBI 100D R = (PG E_EXCARD) PCE_90D POE PCl E EXCARD R2D P 7 32 89
— ENET_MDI 100D ENETCONN ENETCONN N<3. . 0> 35
A 10 5> (PCLE_EXCARD) paE a0n pa e PCl E_EXCARD R2D N 2 a2 80
DI FFPAI R * =1:1_DI FFPAIR =1:1_DI FFPAIR =1:1_DI FFPAI R =1:1_DI FFPAI R = SATA 100D SATA SATA ODD R2D UF P a9 oot o0n e POE MN RD P
P SATA_100D SATA SATA_CDD_R2D_UF_N 3 > —pore-mNry ~ POE MN R2D N oo
= SATA_100D SATA SATA D2R_LF_P » g (PO EMND) QLK POLE 1000 Ok POE PCI E_CLK100M M N_CONN_P .
= SATA 100D SATA SATA QDD D2R UF N s = CLK_PCLE 1000 CLK_PCQIE PCI E_CLK100M M NI _CONN N .
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT = SATA_100D SATA SATA_HDD D2R UF_P 39 => 01 — = CHGR CSI R P 2
B0 SATA_100D SATA SATA HDD D2R UF N 2 = 1TOL_DI FEPAI o
SENSE * =2: 1_SPACI NG 2 = = 1TOl_DI EEPAI CHGR CSI _R N 61
[ErE 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 39 => 1T017D| EEPAL CHGR CSO R N e e
[ SENSE DIEFPAIR ENSE_1TQ1 ENSE GEXI WP6_VSEN P 78 [ 165)- = a6 61
AUDI O * =2: 1_SPACI NG ? = (USB EXTA) UsB 90D USB. USB2 EXTA MUXED P a0
— ENSE_ 1701 ENSE GEXI WP6 VSEN N 78
g~y MCPCOREI SNS P [ (USB_EXTA) Use_a0p e USB2_EXTA MUXED N w©
[_SENSE DiEEPALR ENSE_1TCL EnsE 47 6s USB2 LTl P
> (USB_EXTA) usa_a0D usa a0
nsE 1TOL ener MCPCOREI SNS N a7 65 B2_LT1_N
= = > (USB_EXTA) UsB_e0D use OS] a0
[ CRUTHMENS D2 [P THERM 1TQL ! THERM CPUTHVENS D2_P a8
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEI GHT CPUTHVENS D2 N I (USB_EXTD) USB_90D. use CONN_TPAD USB P
= THERM 1T THERM s CONN TPAD USB N
ENETCONN * 25 MLS ? CPU_THERMD DP. THERM 1TQL THERM CPU THERMD P 10 48 Cp—{SBEXTD) {sa-a0n LS8
= L ] Lo o (USB_ CANERA) s oD use USB_CAMERA CONN_P a1
= THERM 1TCL THERM CPU_THERMD N 10 a8 | Exog — 5 NN
GPUTHVBNS D P [ (USB_CAVERA) Lsm_aon usa USB_CANMERA_CON "
[ Geumasns o oe THERM 1T THERM 8 N USB2 BT P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG W\EI GHT o> USB_90D USB. CONI 31
e L W.R . GPUTHVBNS D N s CONN USB2 BT N
G\D * =STANDARD ? [P THERD P THERM 1TO1_! THERM GPU TDI ODE P 48 76 | Exiog LsB-a0h LR USB LT2 P o
— THERM 1TOI THERM GPU TDI ODE N 48 76 [EXZ LSA_200 s USE LT2 N 40
PP1V8_MEM * =STANDARD ? [Eny Usa 90D Lsa a0
35 MCPTHVENS D DR THERM 1TOL ¢ THERM MCPTHVENS D P 48 USB2 EXCARD CONN P
= e 1o T, NCPTHVBNS D N “ b= \e o0 - USB2_EXCARD_CONN N -
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT [ Me_THERD P THERM 1TOL_! THERM MCP_THMVDI ODE P 21 48 > LsB_a00 L8 DPIGAUX CHCP e
= THERM 1TQ1 ! THERM MCP_THMVDI CDE N 21 48 = £e-1000 DI-SPLAYRCRT DP IG AUX CH C N 0
GND_P2MM * 0.20 MM 1000 1VO5CPUlI SNS R = DP_100D DI SPLAYPCRT. 80
[CIED)—SENSE_DLERRALR ENSELTOL ENSE 1VO5CPUI SNS R - [mp MCOP_PE4_REFCLK CLK PCIE 100D | QK PCE PCl E_CLK100M FC P 5%
PVR_P2! * 2 1000 = = = = e
VR_P2MM 0.20 W =D ENSE_ 11, ENSE ODRI SNS R P - O CLK_PCIE_100D | CLK POLE PCl E_CLK100M FC N 052
[I5—SENSEDEERALR ENSELIaLS ENSE — v PCl E FC R2D PCE FC R2D C P
= PO E 0D P E 9 22
= ENSE_1TOL EnsE DDRI SNS_R N -
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — - GPUl SENS P = PO E 0D P E PCIE FC RD C N 0 32
[I53 SENSE DI EEPALR ENSE_1TCL EnsE a7 POLE FC D2R PCIE FC D2R P
GPUI SENS_N = P aon saE oo
MEM CLK e . G\D_P2WM = ENSE_1TCL EnsE a7 PCI E FC D2R N
1VO5CPU P = Pl E 90D paE 5 52
[[I5D> SENSE DI EEPALR ENSE_1TCL EnsE 47 s PCIE FC R2D P
MEM_CVD e . @D_P2vm = PO E 0D P E a2
= By e 1V05CPU N ar o PCIE_FC R2D N
MEM CTRL e . @D_P2vMm ENSE_DI FEPALR ENSE_1TOL ENsE DDRI SNS_P a7 = POLEa0n i i
X A = = — O DDRI SNS N = CIK PCIE 1000 CK PCIE PCl E CLK100M EXCARD CONN N ;5
MEM DATA e . @D_P2vm = ENSELTOL NS P1VBGPU P v = ak paE 1000 akpae |PCIE CLK1I00M EXCARD CONN P ;5
» " - - [I50)—SENSEDLEERALR ENSEATaL ERSE PIVBGPU N - — SPK_QUT DI EFPALR AUDLO SPKRCONN L_P_OUT 75758
NVEM DQS o Go_F2w > ENSEATaL ERSE I'SNS CPU P - = DL EEPALR AUDLO SPKRCONN_L_N_OUT 75788
[ serse_ni cepal EnsE_ 170 enee LSS ooy B a5 — T DLEEPALR AUDLO SPKRCONN_S_P_OUT et s
ENSE_1TOL EnsE =
= 110! e © P DL EEPALR AUDLO SPKRCONN_S_N_ QU 757 58
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET chD G\ND o SPK QU DI EEPAL R AUDI O SPKRCONN_R P_QU 7 57 58
- =~ - =~ = e o L > DI EEPAI R AUDL O SPKRCONN_R_N_QUT 757 58
CLK_FSB o) - @D P2 = = DI EEPALR AUDIL O SPKRAMP_L_P_QOUT o,
] - a_poseR PP3V3 S5 s => DI FEPAI R AUDI O SPKRAMP_L_N_QUT «,
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET cPU_cove oo G\D_PZW B PR PP3V3 SO & = DI EEPAL R AUDL O SPKRAMP_R P_QUT .,
CLK_PCI E GND * G\D_P2MM CPU_GTLREF GND * G\D_P2MM — B_PONER PP1V5 SO [z DI FEPAI R AUDLO SPKRAMP_R N _QOUT o,
o E s R @0 Powm PR . N o o [>—Sese o espa m Ense 1701 ense P1VBGPUI SNS P et DLEEPALR AUDLO SPKRAMP_S P _OUT .,
- - - = ENSE_1TOI ENSE P1V8GPUI SNS N — DI EEPAL R AUDL O SPKRAMP_S N OUT .,
SATA G\D * G\D_P2MM FSB_DSTB FSB_DSTB * G\D_P2MM = ENSE_DI FEPAL 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_P2MWM - = - = = b
ENET_MDI ao B @D_P2vm
SATA SB_PONER . PVR_P2WM
usB SB_PONER . PWR_P2MM
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
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_P2vMm
- MEM_70D * 0.09 W 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Menory Constraint Rel axations MENLTOD VoD ; 0,00, loomL
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
B PCI 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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP USB_90D TOP 0.09 MM 500 M L
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 MM 250 ML
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 OERRIDE | OvERRIDE 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 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
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 VEM 40S | 'sLa.15L10 N SYNC_MASTER=MUXGFX SYNC_DATE=02/ 21/ 2008
DP_1000 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
MEM_70D ISL4,1SL9
SATA_100D BGA 100_DI FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE E;%%&Lﬁb%pﬁgpﬁEﬂw e PosSESSR Y
MEM_70D_VDD ISL3, 1sL10 N
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 | SL9 (VDD-referenced pl ane)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 |SL3, |SL4 & | SL10(GN\D-ref erenced pl anes). o

d} APPLE | NC.

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
SCALE SHT OoF
NONE 95 96
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1
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MB9 Boar d- Speci fi c Spaci ng & Physical Constraints

BOARD LAYERS BOARD AREAS PRI | OEREPRR
TOP, 1SL2, 1'SL3, I SL4, | SLS, I SL6, | SL7, 1 SL8, | SL9, | SL10, | SL11, BOTTCM NO_TYPE, BGA " 15.5.1
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =50_CHM SE =50_OHM SE 14 mm Y Y DEFAULT g 0.1 MW ? * * BGA BGA_P1MWM
STANDARD * Y =DEFAULT =DEFAULT 10 MW =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM_CLK * BGA BGA_P2MM
BGA_P1MWM g =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 g =DEFAULT ? CLK_PCIE * BGA BGA_P2MM
55_OHM SE TGP, BOTTOM Y 0.090 MM 0.090 MM
BGA_P3MM g =DEFAULT ? CLK_SLOW * BGA BGA_P2MM
55_OHM SE . Y 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 | VEI GHT
NOTE: From T18 M.B, changed to reflect 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 MM 2 SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
50_OHM SE TGP, BOTTOM Y 0.110 Mv 0.095 MM - Jav—
2: 1_SPACI NG g 0.2 WM ? 2X DI ELECTRI C * 0. 140 W ?
50_CHM SE . Y 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD e
2.5:1_SPACI NG i~ 0.25 W ? 3X_DI ELECTRI C * 0.210 mwm ?
3: 1_SPACI NG E 0.3 M\ ? 4X_DI ELECTRI C * 0.280 W ?
4:1_SPACI NG ] 0.4 M ? 5X_DI ELECTRI C * 0.350 MV ?
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
40_OHM_SE TGP, BOTTOM Y 0.165 MV 0.095 MV
40_CHM SE . Y 0.135 Mv 0.135 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_OHM_SE TOP, BOTTOM Y 0.310 Mv 0.095 MM
27P4_OHM_SE * Y 0.250 M1 0.250 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 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
70_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_ D FFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 W
70_OHM_DI FF 1SL3, 1 SL4 Y 0.160 M1 0.160 M1 0.175 W 0.175 W
70_OHM_DI FF 1SL9, 1 SL10 Y 0.160 M1 0.160 M1 0.175 W 0.175 W
70_OHM_DI FF 1SL2, 18111 Y 0.170 M1 0.170 M1 0.150 WM 0.150 WM
70_OHM_DI FF TOP, BOTTOM Y 0.170 M1 0.095 M 0.150 WM 0.150 WM
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 1SL3, 1 SL4 Y 0.125 M1 0.125 M1 0.180 WM 0.180 WM
80_OHM DI FF 1SL9, 1 SL10 Y 0.125 M1 0.125 M1 0.180 WM 0.180 WM
80_OHM DI FF 1SL2, 18111 Y 0.140 M1 0.140 M1 0.190 WM 0.190 WM
80_OHM DI FF TGP, BOTTOM Y 0.140 MM 0.095 MM 0.190 WM 0.190 WM
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
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, 1 SL4 Y 0.102 M1 0.102 M1 0.220 W 0.220 W
90_OHM DI FF 1SL9, 1 SL10 Y 0.102 M1 0.102 M1 0.220 W 0.220 W
90_OHM DI FF 1SL2, 18111 Y 0.115 M1 0.115 M1 0.230 W 0.230 W
90_OHM DI FF TGP, BOTTOM Y 0.115 Mv 0.095 MM 0.230 W1 0.230 WM
PHYSI CAL_RULE_SET LAYER NI MUM LI NE W DTH NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NE PHYSI CAL_RULE_SET LAYER NI MUM LI NE W DTH NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NE
'Sl CAL_RULE_S! ALONBHTE | M N M NI MUM NECK MUM NECK LENGT! Al CK GAP 'Sl CAL_RULE_S ALONBHTE | M N M NI MUM NECK MUM NECK LENGT! Al CK 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_CHM DI FF 1SL3, 1 SL4 Y 0.080 M1 0.080 M1 0.200 WM 0.200 WM 100_DI FF_BGA 1SL3, 1 SL4 Y 0.075 M1 0.075 M1 0.125 W 0.125 W p Rul finiti
CB ul e Definitions
100_CHM DI FF 1SL9, 1 SL10 Y 0.080 M1 0.080 M1 0.200 WM 0.200 WM 100_DI FF_BGA 1SL9, 1 SL10 Y 0.075 M1 0.075 M1 0.125 W 0.125 W
. . . . . SYNC_MASTER=MB9_M.B SYNC_DATE=01/ 22/ 2008
100_CHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 MM 0.220 WM 0.220 MM NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer layers and 95-ohns on inner |ayers.
NOTI CE OF PROPRI ETARY PROPERTY
100_OHM DI FF TGP, BOTTOM Y 0.089 MM 0.089 M 0.220 W 0.220 W
THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
ALLOW ROUTE AGREES TO THE FOLLOW NG
PHYSI CAL_RULE_SET LAYER AEONEY 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
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLISH I N WHOLE OR PART
110_OHM DI FF 1SL3, 1 SL4 Y 0.077 M1 0.077 M1 0.330 W1 0.330 MW
STZE | DRAW NG NUVBER REV.
110_OHM DI FF 1SL9, 1 SL10 Y 0.077 M1 0.077 M1 0.330 W1 0.330 MW D
051- 7546 A 0.0
110_OHM DI FF 1SL2, 18111 Y 0.077 M1 0.077 M1 0.330 W1 0.330 W1 ¢
) APPLE | NC. SCACE =T o3
110_OHM DI FF TOP, BOTTOM Y 0.077 M1 0.077 M1 0.330 W1 0.330 W1 e 96 96
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