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BOM Vari ant s

BOM NUMBER BOM NAME BOM OPTI ONS
630- 9965 PCBA, 2. 66GHZ, 256 SAM_VRAM HB_AUDI O, K19 K19_COMVON, DEVEL_BOM EEE_6XN, CPU_2_66GHZ, FB_256_SAVSUNG
630- 9966 PCBA, 2. 66GHZ, 256 HYN_VRAM HB_AUDI O, K19 K19_COVVON, DEVEL_BOM EEE_6XP, CPU_2_66GHZ, FB_256_HYNI X
630- 9967 PCBA, 2. 80GHZ, 512SAM VRAM HB_AUDI O, K19 K19_COMVON, DEVEL_BOM EEE_6XQ CPU_2_80GHZ, FB_512_SAVSUNG
630- 9968 PCBA, 2. 80GHZ, 512HYN_VRAM HB_AUDI O, K19 K19_COVVON, DEVEL_BOM EEE_6XR, CPU_2_80GHZ, FB_512_HYNI X
630- 9969 PCBA, 3. 06GHZ, 512SAM VRAM HB_AUDI O, K19 K19_COMVON, DEVEL_BOM EEE_6XS, CPU_3_06GHZ, FB_512_SAVSUNG
630- 9970 PCBA, 3. 06GHZ, 512HYN_VRAM HB_AUDI O, K19 K19_COVVON, DEVEL_BOM EEE_6XT, CPU_3_06GHZ, FB_512_HYNI X
085- 0736 K19 M.B DEVELOPMENT K19_DEVEL_PVT

K19 BOM G oups

BOM GROUP BOM OPTI ONS
K19_COMMON ALTERNATE, COMMDN, K19, K19_COVMONL, K19_COVMON2, K19_PROGPARTS

K19_COVMONL

BOOT_MODE_USER, DPMUX_EN_S0, DP_CA_DET_EG PLD, DP_ESD, EG_PWRSEQ HW EXTRACT_BUFF

K19_COVMON2

GMUX_1V8, GPWI D_1P00V, GPU_SS_I NT, | SL6258A, MCP_B03, MCPSEQ_SMC, M KEY, MUXGFX, SMC_DEBUG_YES, XDP

K19_DEVEL_ENG

BMON_ENG, DEBUG_ADC, GMUX_JTAG, LPCPLUS, VREFMRGN, XDP_CONN

K19_DEVEL_PVT

BMON_PROD, LPCPLUS, NO_VREFNMRGN, XDP_CONN

K19_PROD

BMON_PROD, LPCPLUS_NOT, NO_VREFMRGN

K19_PROGPARTS

GMUX_PROG, BOOTROM_PROG, SMC_PROG, TPAD_PROG

BOM GROUP

BOM OPTI ONS

FB_256_SAVBUNG

VRAMA, VRAM 256_SAMSUNG

FB_256_HYNI X

VRAMA, VRAM 256_HYNI X

FB_512_SAVBUNG

VRAMA, VRAM 512_SAMSUNG

FB_512_HYNI X

VRAMA, VRAM 512_HYNI X

Bar Code Labels / EEE #'s

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XN] CRI TI CAL EEE_6XN
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XP] CRI TI CAL EEE_6XP
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XQ CRI TI CAL EEE_6XQ
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XR] CRI TI CAL EEE_6XR
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XS] CRI TI CAL EEE_6XS
826- 4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6XT] CRI TI CAL EEE_6XT

Modul e Parts

PART NUVMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337S3761 1 1G, POC, SLGLA, PRQ 2. 66G, 25W 1066, R0, 3M BGA U1000 CRI TI CAL CPU_2_66GHZ
33753682 1 1G, POC, SLGEM PRQ 2. 80G, 35W 1066, EO, 6M BGA U1000 CRI TI CAL CPU_2_80GHZ
337S3744 1 G, PDC, SLGKH G, 3. 06G, 35W 1066, EO, 6M BGA U1000 CRI TI CAL CPU_3_06GHZ
3380710 1 1 C. NCP7OMXT- B3, 35X35MM BGAL437 uU1400 CRI TI CAL MCP_B03
33850694 1 1 C, RTL8251CA- VB- GR. Gi GE TRANSCEI VER, 48P LGFP Uu3700 CRI TI CAL
33850654 1 |G, FV643- E, 13948 PHY/ GOl LINK/ PG -, 12 u4100 CRI Tl CAL
34152384 1 IR ENCCRE |1, CY7CB3803- LQKC u4800 CRI TI CAL
33850563 1 | C, SMC, HS8/ 2117, 9MWKOMV TLP U4900 CRI TI CAL SMC_BLANK
34152462 1 | C, SMC, DEVELOPMENT, K19 u4900 CRI Tl CAL SMC_PROG
34182503 1 I C, PSOC +W USB, 56PI N, M_F, K19 us701 CRI TI CAL TPAD_PROG
33550384 1 1C, 32MBI T 8-PIN SPI SERI AL FLASH, SO CB U100 CRI Tl CAL BOOTROM_BLANK
341S2456 1 | C, EFI  ROM DEVELOPMENT, K19 U6100 CRI Tl CAL BOOTROM_PROG
33850554 1 1'C, GPU, 55nm NV GO6- GS, BGA9EY, LF U8000 CRI TI CAL
333S0507 4 | C, SGRAM GDDR3, 16Mk32, 1000MHZ, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM_256_SAVBUNG
3330483 4 | C, SGRAM GDDRS, 16MKk32, 900M-Z, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM_256_HYNI X
333S0511 4 | C, SGRAM GDDRS, 32MK32, B00M-Z, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM 512_SAVBUNG
333S0506 4 | C, SGRAM GDDRS, 32Mk32, 900M-Z, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM 512_HYNI X

Devel opnment BOM

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
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TP_CPU_RSVDB ReVD8 a8 w0 10 1oo= FSB_DSTB_L_P<1> M6 _|peTap1+ DeTBPS* | AF24 FSB_DSTB L_P<3> cory - 1s m 2498, 4
th%vz 5 14 7@ FSB DI NV_L<1> N24 D NVL* DI NV3* |- AC20 FSB DI NV_L<3> B 7 14 w8 M:lfg}év R1018
0.5" MAX LENGTH FOR CPU_GTLREF =
w2 CPU_GTLREF no26 oTireE  y sc covpo|_Re6 s CPU_COMP<0> hor 274,
CPU TEST1 €23 |TESTL cowl| W6 s CPU COMP<1> . 110/,gw
R1006* CPU_TEST2 D25 |TEST2 covp2|_AAL s CPU_COMP<2> R5140%9 FobF
2. 0K TP_CPU_TEST3 24 |tEST3 covpal_v1 « CPU_COVP<3> LIRAN 2
RI0Z0 PPCPUVTT SO 4,4y s0sesr s 20 VY. CPU_TEST4 AF26 |resTa Rt
w1310 e _XDP_TMB AN wHme 202, NOSTUFF TP_CPU_TEST5 AF1 |TESTS DPRSTP* | E5 CPU DPRSTP_L Qo e o w0 o bF =
R1021 M:lfgw 1 ClO?:O TP_CPU_TEST6 A26 |TEST6 DPSLP* | BS CPU DPSLP_L T 24 00
“op O 102 =0 L AU TP_CPU_TEST? a3 |rest? DPWR: [ D24 FSB_DPWR L & 3¢ o0
w0 2 2 2 2 4%}2{ w0 oy gg_gggt:c{z B2 laseLo PuRGO0D[ D6 (F:gg_(P:P\ARGDUSLP - ] 5o 50 00
e oo — == - == === - 140
HELbW R1024 [PLACE C1000 CLGSE TO CPU_TEST4 | O PU BSEL<2> 1 23; E;.P* AE6 CPU PSI _L an
hok 54.9 | PIN. MAKE SURE CPU_TEST4 IS = %0 &y oD ©2
PLACEMENT_NOTE=PI ace Rn;(;;: nT:ErPI ;rPIIc?annecl or (if pr esent; 1% : | REFERENCED TO GND ‘
5 }ggv NOSTUFF
40 R1830
R5140%2 NOSTUFF A NOSTUFF
w1510 6 XDP_T! BN X
x N, R1012'| #LY |'R1007
RL023 W e i
wi0s XDP_TRST_ L+ 039, 402 WY YE}EEV
1Y i 402, 2402
oW
402 = CPU FSB
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(CPU CORE POVER)
PPVCORE_SO_CPU

7 811 12 46 63

D10

D15 | vee

AC10
AB10
AB12
AB14
AB1S5
AB17
AB18

AB20
oM T AB7

U1000 ACT
PENRYN ACO

FCBGA ACL2
3 0F 4 AC13
AC15
AC17
AC18

AD9
AD10
AD12
AD14
AD15
AD17
AD18
AE9
AE10
AE12
AE13
AE1S5
AE17
AE18
AE20
AF9
AF10
AF12
AF14
AF15
AF17
AF18
AF20

vcc

@1

St andard Vol t age:

44.0 A (Design Target)

41.
30.
25.

A (HFM
A (LFM
A (SuperLFM

27.
17.

A (Auto-Halt/Stop-Gant HFM
A (Auto-Halt/Stop-Grant SuperLFM

16.8 A (Sl eep SuperLFM

25.
16.

A (Deep Sleep HFM
A (Deep Sl eep SuperLFM

11.

0
4
5
4
0
27.4 A (Sleep HFM
8
0
o]
5 A (Deeper Sl eep)
4

9.4 A (Enhanced Deeper Sl eep)

(CPU 1 O PO/ER 1. 05V)
PPCPUVTT_SO §,7.8 910 12 13 14 17 18 20 22

V6
J6
K6

J21
K21

veer

N21

R21

T21
T6

V21
w21

VCCA| 26

VI Do|_AD6

84728 887
4500 mA (before VCC stable)
2500 mA (after VCC stable)

(CPU I NTERNAL PLL POWER 1.5V)

PPLVBRIVE_SO_FET , ;12 16 26 20 2 o0 o0

130 mA

CPU_VI D<0>

VI D1| AFS

CPU_VI D<1>

VI D2|_AES

CPU_VI D<2>

VI D3|_AF4

CPU VI D<3> (o0 v oo

VI D4|_AE3

CPU_VI D<4> @ o o

VI Ds|_AF3

CPU VI D<5> ymmy 0 60

VI D6|_AE2

CPU_VI D<6> rromy, 5 a0

VOCSENSE| AF7

CPU_VCCSENSE P

Low Vol t age:
23.0 A (Design Target)

21.0 A (HFM
18.7 A (LFM
TBD A (SuperLFM

TBD A (Auto-Halt/Stop-Gant HFM
TBD A (Auto-Halt/Stop-G ant SuperLFM

TBD A (Sleep HFM
TBD A (Sleep SuperLFM

TBD A (Deep Sleep HFM
TBD A (Deep Sleep SuperLFM

TBD A (Deeper Sleep)

TBD A (Enhanced Deeper Sl eep)

PPVCORE SO CPU
R1100

100

Hiew

2402
PLACEMENT_NOTE=Pl ace wi thin 1 inch of CPU, no stub

78 11 12 46 63

VSSSENSE| AE7

CPU_VCCSENSE_N

Current nunbers from Merom for

Santa Rosa EMTS, doc #22221.

'R1101
100
1%16'\4\/

ZE’EL

PLACEMENT_NOTE=Pl ace wi thin 1 inch of CPU, no stub

Utra Low Vol tage:

17.0 A (Design Target)

TBD A (HFM
TBD A (LFM

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

TBD A (Sleep HFM
TBD A (Sleep LFM

TBD A (Deep Sleep HFM
TBD A (Deep Sleep LFM

TBD A (Deeper Sleep)

TBD A (Enhanced Deeper Sl eep)

All

Al4

Al6

Al9

AF2

B6

B8

B11

B13

B16

B19

B21

E11

F11

J25

VSss

oM T

U1000

PENRYN
FCBGA
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VSss

T23

T26

Y21

AB8

AB11

AB13

AB16

AB19

AB23

AB26

AC3

AC6

AC8

AC11

ACl14

AC16

AC19

AC21

AC24

AD2

AD5

AD8

AD11

AD13

AD16

AD19

AD22

AD25

AE4

AE8

AE11

AE14

AE16

AE19

AE23

AE26

AF6

AF8

AF11

AF13

AF16

AF19

AF21

AF25

CPU Power & Ground
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7 6 5 4 3 2 1
D
CPU VCORE HF AND BULK DECOUPLI NG
o PRVCORE SO CPU_ 4. 330uF, 20x 22uF 0805 | | —
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL
Cl12501 1C1200 C1201 C1202 C1203 C1204 C1205 C1206 +C1207 |+ C1208 |+ C1209
330UF —— — 28UF i) S S o9 o9 A1) ZoUF Z%UF 2020up
PODE:I'-%S 2 2 f F ggépcmm T )%(3 CERM T )%(3 CERM T )%(3 CERM T )%(3 CERM —F )%(3 CERM —F )%(3 CERM T gg QICERM T é(gglCERM T GgépCERM
CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL | CRI TI CAL CRI TI CAL CRI TI CAL
C1252 C12531 + C1210 C1211 +Cl212 |+ C1213 |+ C1214 |1 Cl215 |1Cl216 |-Cl217 C1218 + C1219
S o | TR il ol ol ol ol My Ty il ol
PCBET S ’ﬁPCbET%S ‘31 2 %(33- CERM T Xgé CERM T %(3%— CERM T %(3%— CERM T %(3%— CERM T %(3%— CERM T %(3%— CERM 2 %(33- CERM T Xgé CERM T Xgé CERM C
PLACENENT_NOTE=RL ace | T Roreh 42 i n o center cavity L
VCCP (CPU |/ O) DECOUPLI NG
00T I3 3 38 55%0 5 PRCPUMIT S0 1)§ 470uF, 6x 0. 1uF 0402
CRI TI CAL
Cl12351? 1C1236jiC1237 1C1238 |1 C1239 1C1240JiC1241
ATOUF — — Qo AUF A4 UF AUF ——Q JUF ——Q 1UF JUF -
Mok ]l AR R &L Ra i
¥ ’ﬁ G5 G5 T G5 G5 G5 T G5
WF: Consider sharing bulk cap with NB Vtt? i
VCCA (CPU Avdd) DECOUPLI NG B
o0 00 59 29 20 24 16 11 0 3, PPLVBRIVS_S0_FET, 10UF, 1x 0. 0LluF
cizgprl Lozl
o2k 8
L
CPU Decoupling & VID
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28428%,01,80,27,70,8°,8%02 &0 PP3V3_ SO
5078578140384

M ni - XDP Connect or

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

MCP79-speci fi c pi nout

oo 8838 8 oy PPCPUVTT_SO
XDP
T
R1315! B TERN
54.9 J1300
%1%W LTH 030- 01- G D- NOPEGS
;1552 F- ST-SM
2 1
o0 10¢g—y XDP_BPM L<5> OBSEN_AQ «—s_ 2 3 - OBSEN_CD JTAG MCP_TDO CONN e
o 10¢g—y XDP_BPM L<4> OBSEN_A1 > b 5 o OBSEN_C1 JTAG MCP_TRST_L oo & 21 76
8 7
o0 10¢g—y XDP_BPM L<3> COBSDATA_AQ <« 0 9 - OBSDATA_CD MCP_ DEBUG<0> B 10 o
o0 10 gy XDP_BPM L<2> OBSDATA_A1 » 12 1 o OBSDATA_C1 MCP_DEBUG<1> B 10 o
14 13
o0 10 [Ty XDP_BPM L<1> CBSDATA_A2 » 16 15 - COBSDATA_C2 MCP_DEBUG<2> B 10 o
o0 10 [y XDP_BPM L<0> OBSDATA_A3 » 18 17 o OBSDATA_C3 MCP_ DEBUG<3> B 10 o
20 19
TP_XDP_OBSFN_BO OBSEN B0 22 21 OBSEN DO JTAG MCP_TDI o © =
TP_XDP_OBSFEN_B1 OBSEN_B1 24 23 OBSEN D1 JTAG MCP_TNMB oD ¢ 2
26 25
TP_XDP_OBSDATA BO OBSDATA_B0 s 28 27 - OBSDATA_DO MCP_DEBUG<4> Va:n Rk
TP_XDP_OBSDATA B1 OBSDATA_B1 » 30 29 o OBSDATA_D1 MCP_ DEBUG<5> B o o
32 31
YOP TP_XDP_OBSDATA B2 CRSDATA_B2 Y R CRSDATA_ 2 MCP_DEBUG<6> e
R1399 TP_XDP_OBSDATA B3 COBSDATA B3 > 36 35 - OBSDATA_D3 MCP_DEBUG<7> D 0 o
38 37
w20 oy CPU_PVRED 1, XK 2 XDP_PWRGD PuRGDY HOOKO o 40 39 LTPC K/ HOOKa FSB CLK_ I TP_P o OP
5% XDP_0OBS20 HOOK1 «—> 22 Al | TPCL Ké#/ HOOKS FSB_CLK_ I TP_N ) 14 50
Mjb ¥ VCC_0BS_AB 44 43 VCC_0BS_CD R113K03
9 TR PM LATRI GGER L HOOK2. > 46 45 - RESET#/ HOOK6 ss XDP_CPURST_L 1 2 FSB_CPURST_ L (T 0 0 14 88
7 210 o JTAG MCP TCK HOOK3 » 48 47 . DBR#/ HOOKZ. XDP_DBRESET_L oo 10 26 5%
S0 49 NOTE: XDP_DBRESET_L nust be pull ed-up to 3.3V. 55
o 45 29 20 21y SMBUS_NMCP_O_DATA soa > 2 51 0o XDP_TDO_CONN ame
o1 45 29 20 gy SMBUS_MCP_0_CLK sa . 54 R TRSTn XDP_TRST L [ < 5
ToKL NC2E Lo o35 b XDP_TDI [oom © 10 8
8 106 XDP_TCK TCKQ -« 28 57 VS XDP_TMS 6 10 88
am - - o>
60 59 XDP_PRESENT#
XDP DP
C13001: 1C1301
0. 1%%;7 7; giz’)LuF
5 T
998- 1571 1

Directi on of XDP nodul e

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

PLACEMENT_NOTE=Pl ace cl ose to CPU to mininize stub

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

88 10 7.

88 10 7.

88 10 7B -—> Va1

88 10 7. FSB DSTB L_P<1> 89
88 107 FSB_DSTB L_N<1> w87
gy FOB DINV L<1> o , V35
88 10 7 FSB_DSTB L_P<2> N37
88 10 7, FSB_DSTB_L_N<2> L36,

5 10 7B -—> N35

88 10 7.

88 10 7.

88 10 7CHI «—> J41

88 10 7 FSB_A L<3> AC34,
88 10 7 FSB_A L<4> AE38
88 107 FSB_A_L<5> AE34,
88 10 7 FSB_A L<6> AC37,
88 107 FSB_A L<7> AE37,
88 107 FSB_A L<8> AE35,
88 10 7 FSB_A L<9> AB3S5,
88 107 FSB_A L<10> AF35
88 10 7 FSB A L<11> AG35,
88 10 7. FSB A L<12> AG39
88 10 7 FSB_A L<13> AE33
88 107 FSB A L<14> AG37,
88 10 7 FSB_A L<15> A8
88 10 7 FSB_A_L<16> AG34,
88 10 7. FSB A L<17> AN38,
88 107 FSB_A L<18> AL39
88 10 7 FSB_A L<19> AG33,
88 107 FSB_A L<20> AL33
88 10 7 FSB_A L<21> AJ33
88 10 7. FSB A L<22> AN36
88 10 7. FSB A L<23> AJ35
88 10 7 FSB_A_L<24> AJ37,
88 10 7. FSB A L<25> AJ36
88 10 7 FSB_A L<26> AJ38
88 10 7 FSB_A_L<27> AL37,
88 10 7. FSB A L<28> AL34
88 10 7. FSB A L<29> AN37
88 10 7. FSB_A L<30> AJ34
88 107 FSB_A L<31> AL38

88 10 FSB_A L<32> AL35

88 10, FSB A L<33> AN34

88 10 FSB_A L<34> AR39,

ooy FSB A L<35> o , = ANS5
88 10 7 FSB_ADSTB_L<0> AE36,

FSB_DSTB_L_P<0>
FSB_DSTB_L_N<O0>
FSB_DI NV_L<0>

FSB_DI NV_L<2>

FSB_DSTB_L_P<3>
FSB_DSTB_L_N<3>
FSB_DI NV_L<3>

FSB_ADSTB_L<1>

T40,
u40

MB9
M1

88 10 FSB_REQ L<0> AC38
FSB _REQ L<1> AA33
1617 1 13 12 11 10 9 5 7 ¢ _PPCPUV o 10
8 8 39 2.0 5 PPCP S0 v 10 FSB_REQ L<2> AC39
88 10 FSB_REQ L<3> AC33
5 10 B FSB_REQ L<4> AC35
R15441(31 R1416§1 1€|3?21416
bl s S 2 Hew = o @ ESB AL o
CUF CUF CUF 88 10 FSB BNR L AD4A3
4022 402a]  |2402 o 10 5@y FSB_BREQD_L AE40
s FSB_BREQL L AL32
88 43 10 PM THRMTRI P_L FSB _DBSY L AD39
[ o0 100

88 10 CPU FERR L 88 10, FSB _DRDY L ADAL

> B> —>
5 10 7B FSB HT L »> AB42
88 10 7CB) FSB H TM L - AD40
o 10 7 [T FSB_LOCK L - ACA3
‘ 5 10 (0T} FSB_TRDY L > AE41
NO STUFF | NO STUFF NO STUFF TP CPU PECI MCP £a1
R1420'| R1421* 'R1422 < CPU PROCHOT L * AJal

iK ik K o0 63 43 10 (T} -«
She She g - AGA3
Ry Ry e B > AHAO

4022 4022 2402 —»
s =MCP_BSEL<2> (MCP_BSEL <2>) > F42
o oy =MCP_BSEL<1> (MCP_BSFI| <1>) > D42
s I =MCP_BSEL<0> (MCP_BSEL <0>) > F41
5 10 (OOT} FSB_RS L<0> . AC41
s 10 on_FSB_RS_L<1> ; ABA1
5 10 (OOT} FSB RS L<2> »> ACA2

R1430' |*R1435 . _PP1VO5_SO_NCP_PLL_FSB
49.9 49.9 270 mA (AO01) 206 MA| A7
1/16W 1/16W 20 A ¢ AH27
Maoh, [ ), M6t 29 mMA{ Axs
15 mA [_AH8
s MCP_BCLK_VM._COWP_VDD AMBY

s« MCP_BCLK_VM._COVP_GND AMHO

R1431*
49.9

= MCP_CPU_COVP_VCC AVH3

s 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#

CPU_A3#

CPU_A4#

CPU_AS#

CPU_AG#

CPU_AT#

CPU_A8#

CPU_A9#

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

FSB

CPU_ADSTBO#
CPU_ADSTB1#

CPU_REQO#
CPU_REQL#
CPU_REQe#
CPU_REQB#
CPU_REQ4#

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

CPU_PECI
CPU_PROCHOT#
CPU_THERMTRI P#
CPU_FERRY

CPU_BSEL2
CPU_BSEL1
CPU_BSELO

CPU_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_GN\D

CPU_COWP_VCC
CPU_COMP_GND

del ay mat chi ng.

CPU_DO#-, Y43 FSB D _L<0> 710 88
CPU_D1#- W2 FSB D L<1> 7 10 88
CPU_D2#- Y40 FSB D L<2> 7 10 88
CPU_D3#, W1 FSB D L<3> 7 10 88
CPU_D4#-~ Y39 ESB D L<4> 7 10 88
CPU_D5# V42 FSB D L<5> 7 10 88
CPU_D6#, Y41 FSB D _L<6> 7 10 88
CPU_D7#- Y42 FSB D L<7> 7 10 88
CPU_DB#, P42 FSB D L<8> 7 10 88
CPU_Do#, W41 FSB D _L<9> 710 88
CPU_D10#~R42 FSB D L<10> 7 10 88
CPU_D11#~T39 FSB D L<11> 7 10 88
CPU_D12#-T42 FSB D L<12> 7 10 88
CPU_D13#~T41 FSB D L<13> 7 10 88
CPU_D14#-R41 FSB_D L<14> 7 10 88
CPU_D15#~T43 ESB D L<15> 7 10 88
CPU_D16#- V85 FSB D L<16> 7 10 88
CPU_D17#~AA37 FSB_D L<17> 7 10 88
CPU_D18#-, V183 FSB_D L<18> 710 88
CPU_D19# V84 FSB D L<19> 7 10 88
CPU_D20#AA36 FSB D L<20> 7 10 88
CPU_D21#AA34 FSB_D L<21> 7 10 88
CPU_D22#AA38 FSB D L<22> 7 10 88
CPU_D23#AA35 FSB D L<23> 7 10 88
CPU_D24#-,U38 FSB D L<24> 7 10 88
CPU_D25#-U36 FSB D L<25> 7 10 88
CPU_D26#- U35 ESB D L<26> 7 10 88
CPU_D27#~U33 FSB D L<27> 7 10 88
CPU_D28#-U34 FSB D L<28> 7 10 88
CPU_D29#-, V88 FSB D L<29> 710 88
CPU_D30#,R33 FSB D L<30> 7 10 88
CPU_D31#-U37 FSB D L<31> 7 10 88
CPU_D32#~ N34 FSB D L<32> 710 88
CPU_D33#~ N33 FSB D L<33> 7 10 88
CPU_D34# R34 FSB D L<34> 7 10 88
CPU_D35#-,R35 FSB D L<35> 7 10 88
CPU_D36#~ P35 FSB D L<36> 7 10 88
CPU_D37#,R39 FSB_D L<37> 710 88
CPU_D38#~R37 FSB D L<38> 7 10 88
CPU_D39#- R38 FSB D L<39> 7 10 88
CPU_D40#~L37 FSB D L<40> 7 10 88
CPU_D41#-L39 FSB D L<41> 7 10 88
CPU_D42#-L38 FSB D L<42> 7 10 88
CPU_D43#-,N36 FSB D L<43> 710 88
CPU_D44#~N38 FSB D L<44> 7 10 88
CPU_D45#J39 FSB D _L<45> 7 10 88
CPU_D46#-,J38 FSB D L<46> 7 10 88
CPU_DA47#~J37 FSB D L<47> 7 10 88
CPU_D48#~L42 ESB D L<48> 7 10 88
CPU_D49#- M2 FSB D L<49> 7 10 88
CPU_D50#~ P41 FSB D L<50> 7 10 88
CPU_D51#~N41 FSB D L<51> 710 88
CPU_D52#-, N0 FSB D L<52> 7 10 88
CPU_D53#- M0 FSB D L<53> 7 10 88
CPU_D54#,H40 FSB_D_L<54> 7 10 88
CPU_D55#- K42 FSB D L<55> 7 10 88
CPU_D56#-,H41 FSB_D_L<56> 7 10 88
CPU_D57#~L41 FSB D L<57> 7 10 88
CPU_D58#-H43 FSB D L<58> 7 10 88
CPU_D59#~H42 ESB D L<59> 7 10 88
CPU_DB0#~ K41 FSB D L<60> 7 10 88
CPU_D61#-J40 FSB D L<61> 7 10 88
CPU_D62# H39 FSB D L<62> 7 10 88
CPU_D63#- M3 «—> FSB D L<63> B 7 10 8
CPU_BPRI #i,AA41 » FSB BPRI _L [ooT 10 08
CPU_DEFER#~AA0 > FSB DEFER L oo 10 e
BCLK_QUT_CPU_R_&A42 » FSB CLK CPU P ooy 10 8
BCLK_OUT_CPU_N, &A1 » FSB CLK CPU N oo 10 e
BCLK_OUT_I TP_R_AL43 »> FSB CLK I TP_P [ooTy 13 0
BCLK_OUT_| TP_N-AL42 -> FSB CLK I TP_N oD 1 e
BCLK_OUT_NB_R_AL41 > 88 FSB CLK MCP_P
BCLK_OUT_NB_N,AK42 58 FSB CLK MCP_N
Loop- back cl ock for
BCLK_| N_N~AK41 -
BCLK_I N_A_AJ40 -
CPU_A20M#4-AF41 > CPU_A20M L oo 10 e PPCPUVTT_SO
CPU_| GNNE#- AH39 - CPU | GNNE_L @ o @ NO STUFF
CPU_I NI T# AHA2 » CPUINT L [ 0 @ 'R1440
CPU_I NTR_AF42 » CPU INTR [ooTy ° 10 8 150
CPUNV| AGAL | CPUNM o © 0 o Fiow
CPUSMH#AHML CPUSM L P Q02
CPU_| AHA3 - CPU_PWRGD oD 10 13 88
CPU_RESET#-,H38 » FSB CPURST L oD 5 10 13 5
CPUSLPH,AMBS | FSB CPUSLP L o 0 5
CPU_DPSLP#~AN33 > CPU DPSLP_L [ 10 @
CPU_DPWR#~AVB2 » FSB DPVWR L o 10 8
CPU_STPCLK#~AGA2 - CPU_STPCLK L [oom 10 08
CPU_DPRSTP#~AN32 > CPU_DPRSTP_L [T © 10 63 8

678910 11 12 13 14 17 18 20
32724 25783767
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89 28 NMNEM A 63> AL8
89 28 NMEM A | 62> ALY
89 28 MEM A 61> AP9
a9 28 MEM A 60> AN9
89 28 NMNEM A 59> AL6
89 28 NMEM A 58> AL7
89 28 NMNEM A 57> ANG
89 28 NMNEM A 56> AN7
a9 28 MEM A 55> ARG
89 28 NMEM A 54> AR7
89 28 NMNEM A 53> AV6
89 28 MEM A 52> AV
89 28 MEM A_ 51> AN1O
89 28 MEM A 50> AR5
89 28 NMNEM A 49> AU
89 28 MEM A 48> AV5
89 28 MEM A 47> AU7
89 28 NMNEM A 46> AU
89 28 MEM A 45> A9
80 28 MEM A 44> AP11
89 28 NMNEM A 43> AV
89 28 MEM A 42> AY5
89 28 MEM A 41> AU
89 28 MEM A_ 40> AV9
89 28 NMNEM A 39> AULL
80 28 NMEM A 38> AV11
89 28 NEM A 37> AV13
a9 28 MEM A 36> AWL3
89 28 NMNEM A 35> ARL1
89 28 MEM A 34> AT11
89 28 NMNEM A 33> ARL4
89 28 NMNEM A 32> AUL3
89 28 NMNEM A 31> AR26
a9 28 MEM A 30> AU25
89 28 MEM A_ 29> AT27
89 28 NMNEM A 28> A7
89 28 MEM A 27> AP25
89 28 NMNEM A 26> AR25
80 28 NMNEM A 25> AP27
89 28 MEM A 24> AR27
89 28 MEM A 23> AP29
89 28 NMNEM A 22> AR29
89 28 NMNEM A 21> AP31
89 28 NMNEM A 20> AR31
89 28 NMNEM A 19> AV27
89 28 MEM A_ 18> AN29
89 28 MEM A 17> AV29
89 28 MEM A 16> AN31
89 28 MEM A 15> AU3L
89 28 MEM A 14> AR33
89 28 MEM A 13> AV37
89 28 MEM A 12> AVB7
89 28 MEM A 11> AT31
89 28 MEM A 10> AV31
89 28 MEM A 9> AT37
89 28 MEM A 8> AU37
89 28 MEM A_ 7> AVBY
89 28 MEM A 6> AV39
89 28 MEM A 5> AR37
89 28 MEM A 4> AR38
89 28 MEM A 3> Av38
89 28 NMNEM A 2> AVB8
89 28 MEM A 1> AR35
80 28 NMEM A 0> AP35
5 25 (OOT} NMVEM A DIVK7> AN
o 28 MVEM A DMK6> A
5 28 (OO} NMVEM A Divk5> ARLO
5 28 (OO} NMVEM A Divk4> AN13
80 28 MEM A_DMk3> AN27
5 28 (OO} NMVEM A Divk2> AVR9
80 28 NMVEM A Divkl> AV35

AR34

o0 20 (OO} MEM A _DMkO>

Ul1400
MCP79- TOPO- B
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MDQO_63 MDQS0_7_P)
MDQO_62 MDQS0_7_N,
MDQO_61 MDQS0_6_P
MDQO_60 MDQS0_6_N|
MDQO_59 MDQS0_5_P)
MDQO_58 MDQS0_5_N|
MDQO_57 MDQS0_4_P)
MDQO_56 MDQS0_4_N
MDQO_55 MDQS0_3_P
MDQO_54 MDQS0_3_N|
MDQO_53 MDQS0_2_P)
MDQO_52 MDQS0_2_N
MDQO_51 MDQSO_1_P)
MDQO_50 MDQSO_1_N
MDQO_49 MDQSO0_0_P
MDQO_48 MDQSO0_0_N|

MDQO_47
MDQO_46
MDQO_45
MDQD_44
MDQO_43
MDQO_42
MDQO_41
MDQO_40
MDQO_39
MDQO_38
MDQO_37
MDQO_36
MDQO_35
MDQO_34
MDQO_33
MDQO_32
MDQO_31
MDQO_30
MDQO_29
MDQO_28
MDQO_27
MDQO_26
MDQO_25

MDQO_23

MEMORY PARTI TI ON O

MDQD_15

MDQO_11

MRASO#|
MCASO#|
MAEO#

MBAO_2
MBAO_1
MBAO_O

MDQO_10
VEMORY
MQ_S | coNTROL

MDQO_7 0A

NDOD_6 MCLKOA 2_P
- KOA 2_N
e MCLKOA _2_|

MDQO_4 MCLKOA_1_P)
MDQO_3 MCLKOA 1_Nj

D2 | oo
MDQO_0 MCLKOA_O_N,|
MDQMD_7 MCSO0A_1#
MDQVD_6 MCS0A_0#
MDQVD_5

MDQMD_4 MODTOA_1
MDQVD_3 MODTOA O
MDQMD_2

MDQMD_1 MCKEOA 1
MDQVD_0 MCKEOA O

AL10 NMNEM A P<7> 28
AL11 MEM A_ _N<7> 28
ARB MEM A P<6> 28
AR o MEM A_DQS N<6> g 2
AW MEM A P<5> 28
AR o o MEM A_DQS_N<5> g 2
AP13 MEM A P<4> 28
ARL3 NMEM A DS _N<4> B>
AV25 NMNEM A P<3> 28
AR5 o MEM A DQS N<3> 5y 2
AU30 MEM A P<2> 28
AU29 MEM A N<2> 28
AT35 MEM A_ _P<1> 28
AU35 NMNEM A N<1> 28
AU39 MEM A P<0> 28
AT39 MEM A N<0> 28
AVIT o MEM A RAS L o 2
APL7 o MEM A CAS L o 2
ARLT MEM A VE L o 2
AP23 MEM A BA<2> oo 2
APLO o NMEM A BA<1> o 20
ANT MEM A _BA<0> o 2
AR MEM A A<14> oo 2
AULS NMEM A A<13> @ 2
AN23 MEM A A<12> D 2
AvRL MEM A A<11> oo 2
ANLO NMEM A A<10> o 28
A21 NMEM A A<9> o 2
ARR2 MEM A_A<8> @ 2
ARL MEM A _A<7> o 2
AP21 NMEM A A<6> o 2
ARRL MEM A A<5> o 2
AN2L MEM A_A<4> o 2
AVI9 o NMEM A A<3> oo 20
ALY MEM A _A<2> oo 2
AT19 MEM A A<1l> D 2
ARL9 o NMEM A A<O0> o 2
AB3 TP_MEM A CLK2P

AV33 NC MEM A_CLK2N ,

BA24 MEM A_CLK P<1> oy 26
AY24 o MEM A CLK N<1> o 2
BB20 MEM A_CLK P<0> ryymy 26
BC20 MEM A CLK N<O> 20
ATLS MEM A CS L<1> o
ARLE MEM A CS L<0> mmy 28
APIS MEM A _ODT<1> oo 20
AVS MEM A_QODT<0> oo 2
AR3 MEM A CKE<1> oo 2
AT23 NMEM A CKE<0>

oD =

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29,

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

89 29

o0 20y MEM_B_DQ<0> AP42

89 29

89 29

89 29

89 29

89 29

NMVEM B_DIVK7> <« AT

o 29 qoom—VEM B_DIVK6> BA2
5 29 OO} NMVEM B_Divk5> «— A7
NVEM B_Divk4> <« BALL

MEM B_DMk3> BB34

NVEM B_Divk2> <« BB38

MEM B _DMk1> - AY43

; AR42

MEM B 63>
MEM B_ 62>
MEM B 61>
MEM B 60>
MEM B 59>
MEM B 58>
MEM B 57>
MEM B 56>
MEM B 55>
MEM B 54>
MEM B 53>
MEM B 52>
MEM B_ 51>
MEM B 50>
MEM B 49>
MEM B 48>
MEM B 47>
MEM B 46>
MEM B 45>
MEM B 44>
MEM B 43>
MEM B 42>
MEM B 41>
MEM B_ 40>
MEM B 39>
MEM B 38>
MEM B 37>
MEM B 36>
MEM B 35>
MEM B 34>
MEM B 33>
MEM B 32>
MEM B 31>
MEM B 30>
MEM B_ 29>
MEM B 28>
MEM B 27>
MEM B 26>
MEM B 25>
MEM B 24>
MEM B 23>
MEM B 22>
MEM B 21>
MEM B 20>
MEM B 19>
MEM B_ 18>
MEM B 17>
MEM B 16>
MEM B 15>
MEM B 14>
MEM B 13>
MEM B 12>
MEM B 11>
MEM B 10>
NVEM B, 9>

NVEM B, 8>

MEM B_ 7>

NMVEM B, 6>

NVEM B, 5>

NMVEM B, 4>

NVEM B, 3>

NMVEM B, 2>

NMVEM B, 1>

AT4

BB10
BB12
AW 2

BB8

BB9
AY12
BA12
BC32
AVB2
BA35
AY36
BA32
BB32
BA34
AY35
BC36
AVB6
BA39
AY40
BA36
BB36
BA38
AY39
BB40
AWI0
AV42
Av4al
BA40O
BC40
AWMI2
AWMl
AT40
AT41
AP41
AN4AO
AU40
AUAL
ARA1

oM T

o0 29 <O} MEM B_DMVkO>
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MDQL_63 MDQS1_7_P
MDQL_62 MDQS1_7_N|
MDQL_61 MDQS1_6_P
MDQL_60 MDQS1_6_N|
MDQL_59 MDQS1_5_P
MDQL_58 MDQS1_5_N|
MDQL_57 MDQS1_4_P
MDQL_56 MDQS1_4_N|
MDQL_55 MDQS1_3_P
MDQL_54 MDQS1_3_N|
MDQL_53 MDQS1_2_P
MDQL_52 MDQS1_2_N|
MDQL_51 MDQS1_1_P
MDQL_50 MDQS1_1_N|
MDQL_49 MDQS1_0_P
MDQL_48 MDQS1_0_N|

MDQL_47
MDQL_46
MDQL_45
MDQL_44
MDQL_43
MDQL_42
MDQL_41
MDQL_40
MDQL_39
MDQL_38
MDQL_37
MDQL_36
MDQL_35
MDQL_34
MDQL_33
MDQL_32
MDQL_31
MDQL_30
MDQL_29
MDQL_28
MDQL_27
MDQL_26
MDQL_25
MDQL_24
MDQL_23
MDQL_22
MDQL_21
MDQL_20
MDQL_19
MDQL_18
MDQL_17
MDQL_16
MDQL_15
MDQL_14
MDQL_13
MDQL_12

MEMORY PARTI TI ON 1

MRAS1#|
MCAS1#|
MAEL#

MAL_14
MAL_13
MAL_12
MAL_11
MAL_10
MAL_9
MAL_8
MAL_7
MAL_6
MAL_5
MAL_4
MAL_3
MAL_2
MAL_1
MAL_O

MDQL_10
VEMORY
MXLS | CONTROL

MDQL_7 1A

o MCLK1A_2_P)
DL MCLK1A 2_N
MDQL_5 -
MDQL_4 MCLK1A_1_P)

MDQL_3 MCLK1A_1_N

ﬁ*i MCLK1A 0_P
DL 0 MCLK1A O_N|
MDQVL_7 MCS1A_1#
NVDQML_6 MCSLA_0#
MDQML_5

MDQVL_4 MODT1A 1
MDQML_3 MODT1A O
MDQML_2

MDQWL_1 MCKELA 1
MDQML_O MCKE1A O

AT2 NVEM B P<7> 20 89
AT1 MEM B_ _N<7> 20 89
AY2 NVEM B P<6> 20 89
AY1 MEM B N<6> 20 89
BB6 NVEM B P<5> 20 89
BAG MEM B N<5> 20 89
BA10 MEM B P<4> 20 89
AY11l MEM B N<4> 20 89
BB33 MEM B P<3> 20 89
BA33 MEM B N<3> 29 89
BB37 NVEM B P<2> 20 89
BA37 NVEM B N<2> 20 89
BA43 MEM B_ ,_P<1> 20 89
AY42 MEM B N<1> 20 89
AT42 MEM B P<0> 20 89
AT43 NVEM B N<O> 20 89
ANMG MEM B_RAS L oy 29 89
BALS NMEM B_CAS L oy 20 89
BALG MEM B_VE L o 29 89
BB29 MEM B_BA<2> D 20 %
BBI8 NMVEM B_BA<1> o 2 8
BBL7 NMVEM B_BA<0> T 29 89
BA29 o NMVEM B_A<14> o 2 8
BAL4 NMVEM B_A<13> oy 20 89
AvR8 MEM B_A<12> oD 2 %
BC28 MEM B_A<11> T 20 50
BAL7 NMVEM B_A<10> T 29 89
BB28 NMEM B_A<9> T 29 89
AY28 NMEM B_A<8> oy 20 89
BA28 MEM B_A<7> o 29 5
AY27 o NMEM B_A<6> o 20 89
BA27 NMEM B_A<5> oy 20 89
BA26 MEM B_A<4> o 29 5
BB26 NMEM B_A<3> oy 20 80
BA25 MEM B_A<2> o 2 8
BB25 o MEM B_A<1> oD 2 8
BAIS NMEM B_A<0> o 20 89
BA42 TP_MEM B CLK2P

BB42 TP_MEM B_CLK2N

BB22 MEM B_CLK _P<1> Ty 29 89
BA22 MEM B_CLK N<1> o 20 89
BALO MEM B_CLK_P<0> oy 29 89
AYL9 MEM B CLK N<O> 5y 20 0
BBl4 MEM B CS L<1> oy 29 89
BB16 _, MEM B CS L<0> 20
BB13 MEM B_ODT<1> oy 29 89
AYLS MEM B_ODT<0> o 29 89
AY31 MEM B_CKE<1> oy 29 89
BB30 MEM B_CKE<0> T 29 89
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TP_MEM A CLK5P < AU33| MoLkoB 2 P MCLK1B 2_P| BA4l TP_NMEM B _CLKS5P
TP_MEM A CLKSN <« AB4HMokoB 2 N 0 | 0] MLKIB 2 NBB4L NC MEM B CLK5N
, NC_MEM A_CLK4P < 824 noos e O |7 woasielAve . NC MEMB OLKAP
TP_MEM A CLKAN <B4 MoLKOB_1_N MCLK1B_1_NABA23 o NC MEM B_CLK4AN 7
; _NC MEM A_CLK3P < BA21| MoLkoB 0_P 9 9 MOLK1B 0_P| BA20 o NC MEM B CLK3P
, _NC MEM A CLK3N <« BB21 MCLKOB_0_N MCLK1B_O_NAY20 o TP_MEM B_CLK3N
TP_MEM A CS L<2> <« AYLT MCSOB_0# E E MCS1B_0#(BC16 o TP_MEM B CS L<2>
;. _NC MEM A CS L<3> <« 2RI MCSOB_1# MCS1B_1#{BA13 o TP_MEM B _CS_L<3>
. NC MEM A ODT<2> <« N7 NvopTOB 0 z |z MODT1B 0| AY16 NC MEM B_ODT<2> ,
; _NC MEM A_ODT<3> -« ANI5 | voDTOB 1 é é moTig 1/ BC13 TP MEM B ODT<3>
. _NC_MEM A_CKE<2> <« AV23| \okeoB 0 g g MCKELB_0| BASO NC_MEM B_CKE<2>
; _NC MEM A_CKE<3> -« A5 | MoxEoB 1 MKels 1] BA3L TP _MEM B CKE<3>
. PP1VO5_S0_MCP_PLL_CORE
0099 29 20 20 10 12 g 7 PPIVBRIVS_SO_FET 87 mA (A01) 17 mA T27| +V_PLL_XREF_XS
1 12 m U28| +v_PLL_DP
RLEL9 FrARNAL Sy Bivaieris VRESETO#AYS2 _,  MCP MEM RESET L om0
1/ 13% L5 V_VPLL TP or NC for DDR2.
M- LF
402,
ss MCP_MVEM COVP_ VDD ANA1L| VEM_COMP_VDD
s MCP_VEM COVP_GND AVA1| VEM COMP_GND PP1V8R1V5_S0_FET 7% 11 12 16 24 28 29 39 68 69
+VDD_MEML| AML7 4771 mA (AO01l, DDR3
Rl?ol%l +VDD_MVEMR| AMLO ( ' )
l/l‘%:l/\? AA22 | GNDL +VDD_MENMB| AMR1
(V=i AP12 | GND2 +VDD_MEM4| AMR3
402, G30| anps +VDD_NMEMS| AMR5S
P10 | GND4 +VDD_MEMB| AMR7
= T10] GND5 +VDD_MEW7|_AMR9
T6| aND6 +VDD_NMEMB| ANLE
V10| aND7 +VDD_MEMD| BC29
V34| GND8 +VDD_MEMLO|_AN20
V6| aNDo +VDD_MEML1| AN24
AA39 | GND10 +VDD_MEML2| AT17
AB22 | GND11 +VDD_MEML3| AP16
AB7 | GNDL2 +VDD_MEML4| AN22
AD22 | GND13 +VDD_MEMLS| AP20
AE20 | GND14 +VDD_MEMLE| AP24
AF24 | GND15 +VDD_MEML7| AV16
AR4| GND16 +VDD_MEML8| ARL6
AH35 | GNDL7 +VDD_MEML9| AR20
AK7 | GNDL8 +VDD_MEMRO| AR24
AM28 | GND19 +VDD_MEMR1| AWL5
AT25 | GND20 +VDD_MEMR2| AP22
AP30 | GND21 +VDD_MEMR3| AP18
AR36 | GND22 +VDD_MEMR4| AUL6
AUL0 | GND23 +VDD_MEMRS| AN18
F28 | GND24 +VDD_MEMRG| AU24
BC21 | GND25 +VDD_MEMR7| AT21
AY9 | GND26 +VDD_MEMRS| AY29
BCY | GND27 +VDD_MEMRY| AV24
D34 | aND28 +VDD_MEMBO| AU20
F24 | GND29 +VDD_MEMB1| AU22
G32| GND30 +VDD_MEMB2| AVR7
H31| anp31 +VDD_MEMB3| BC17
K7] GND32 +VDD_MEMB4| AV20
MB8 | GND33 +VDD_MEMBS| AY17
M6 | aND34 +VDD_MEMB6E| 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 | GND41 +VDD_MEMA3| BC25
P37 | aND42 +VDD_MEM#4| AL30
P4 | GND43 +VDD_MEMA5| AMB1
P40 | cND44
P7| anpas GNDs5| T33
R36 | GND46 GND56| T34
R40 | GND47 GND57| T35
R43 | GND48 GND58| T37
R5 | D49 GND59| T38
T18 | GND5O GND6O| 17
T20| cros1 oot T MCP Menory M sc
AK11 | GND52 GN\D62| U18
T24] s anbos] U20 SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008]
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o [TEy—=PEG D2R P<0> F7 |PEO_RX0_P PEO_TX0_PL. G5 _»  =PEG R2D C P<0> o ©
s Oy =PEG D2R N<0> E7PEO_RX0_N PEO_TX0_N~D4 _»_ =PEG R2D C N<0> o
° O™ =PEG D2R P<1> D7 |PEO_RX1_P PEO_TX1_P| &4 > =PEG R2D C P<1> o °
o Oy =PEG D2R N<1> C7{PEO_RX1_N PEO_TX1 N-B4 _» =PEG R2D C N<1> oD
s Oy =PEG D2R P<2> E6 |pEO_RX2_P PEO_TX2 P A4 _»  =PEG R2D C P<2> oD
s [Ty =PEG D2R N<2> F6PEO_RX2_N PEO_TX2_NA3 > =PEG R2D C N<2> oo
o > =PEG D2R P<3> E5 |PEO_RX3_P PEO_TX3_P| B3 > =PEG R2D C P<3> o
o [rwy—=PEG D2R N<3> F5PEO_RX3_N PEO_TX3_N~B2 _»  =PEG R2D C N<3> o °
o TRy =PEG D2R P<4> E4 |pEO_RX4_P PEO_TX4_P| Cl _»_ =PEG RD C P<4> oD °
o Oy =PEG D2R N<4> E3 |PEO_RX4_N PEO_TX4_N~PL _»_ =PEG R2D C N<4> oD °
o [Ty_=PEG D2R P<5> S |PE0_RX5_P PEO_Tx5_P| D2 _»  =PEG R2D C P<5> oon ©
o [Ty—=PEG D2R N<5> D3 |PEO_RX5_N PEO_TX5_NEL _»  =PEG R2D C N<5> D °
o > =PEG D2R P<6> G5 |PEO_RX6_P PEO_TX6_P| E2 > =PEG R2D C P<6> @
o [Ty—=PEG D2R N<6> H5 {PEO_RX6_N PEO_TX6_NF2 o =PEG R2D C N<6> oo
o [my—=PEG D2R P<7> 37 |pEO0_RX7_P PEO_TX7_P|_F3 _»_ =PEG R2D C P<7> o
o Oy =PEG D2R N<7> 36 {PE0_RX7_N PEO_TX7_N-F4 _»  =PEG R2D C N<7> o °
° O™ =PEG D2R P<8> J5 |PEO_RX8_P (f) PEO_TX8_P| &3 > =PEG R2D C P<8> o °
o =PEG D2R N<8> J4{PEO_RX8_N PEO_TX8_N~H4 > =PEG R2D C N<8> o
o [ry—=PEG D2R P<9> L11 |PE0_RX9_P | I I PEO_Tx9_P| H3 _» =PEG R2D C P<9> oo ©
o [Ty—=PEG D2R N<9> L10PEO0_RX9_N PEO_TX9_NH2 _ =PEG R2D C N<9> oD °
s Oy =PEG D2R P<10> L9 |PEO_RX10_P PEO_TX10_P| HL _»_ =PEG R2D C P<10> @
o [Ty_=PEG D2R N<10> L8 |PE0_RX10 N Q PEO_TX10_NyJ1 _»_ =PEG R2D C N<10> o ©
o TRy =PEG D2R P<11> L7 |PE0_RX11 P PEO_TX11 P| J2 _»_ =PEG R2D C P<ll> D °
o Oy =PEG D2R N<11> L6PEO_RX11_N PEO_TX11_N~J3 _»  =PEG R2D C N<11> oD °
o Ty =PEG D2R P<12> N1l |pPEO_RX12_P PEO_TX12_P| K2 > =PEG R2D C P<12> @ °
o Oy =PEG D2R N<12> N10{PEO_RX12_N PEO_TX12_N-K3 _»  =PEG R2D C N<12> oD
a0 =PEG D2R P<13> N9 |pPE0_RX13_P PEO_TX13_P| L4 > =PEG R2D C P<13> oo °
o [y—=PEG D2R_N<13> P9 PEO_RX13_N PEO_TX13_NAL3 o =PEG R2D C N<13> oo
s Oy =PEG D2R P<14> N7 |PEO_RX14_P PEO_TX14_P| M4 _»_ =PEG R2D C P<14> o
o [my—=PEG D2R N<14> N6PEO_RX14 N — PEO_TX14_NM8 _»_ =PEG R2D C N<14> oD
o D> =PEG D2R P<15> N5 |PEO_RX15_P ‘ ’ PEO_TX15_P| M2 > =PEG R2D C P<15> o
o > =PEG D2R N<15> N4 JPEO_RX15_N : PEO_TX15_N-ML > =PEG R2D C N<15> oo °
PEO_REFCLK_P|_E11 PEG CLK100M P
PEG PRSNT L o, |pES! FRY | MOl PEG GLKI0OMN o =
s PEO_PRSNT_16# PEO_REFCLK_N| > o 71 %0
| P
a1 [T M N_CLKREQ L D5 PE%ECLRREQW GPl O 49 PE1_REFCLK_P| Gl1 —-»> PCIE CLKIOOM M NI_P oy = 90
a1 [Ty PCIE M NI_PRSNT L D9 {PEB_PRSNT# | nt PU PEL_REFCLK_N-F11 o PCIE CLKIOOM M NI_N [ 5 %0
| P
a7 W CLKREQ L E8 PEr(]‘,iCLlIzREQtr/ GPl O_50 PE2_REFCLK_P| J11 g PCl E CLK100M FW P [Ty 6 90
a7 o [Ty PCLE FW PRSNT L C10PEC _PRSNT# I nt PU PE2_REFCLK_NJ10 o PCl E CLK100M FW N [T 3 %0
o > TP _EXCARD CLKREQ L ML5 pIErgicFL’l;%REQg/ GPl O 51 PE3_REFCLK_P| G13 > TP _PCl E CLK100M EXCARD P [ o %0
o [Cxy__TP_PCI E EXCARD PRSNT L B10{PED_PRSNT# | nt PU PE3_REFCLK NoF13 o TP PO E CLKI0OM EXCARD N [ory © %0
TP PE4 CLKREQ L L16|PEE T RReQw cPi 0 16 PEA_REFCLK P|J13  _  NC PCIE CLKI0OM PE4P .
7 _NC PE4_PRSNT_L L18 |PEE_PRSNT#/ GPl O_46 PE4_REFCLK NSHI3 o NC POIE_CLK100M PE4N 7
\nt PU Int PU
s _AUD | P_PERI PHERAL DET ML6 | PER CLRREQH#/ GPI O 17 PES_REFCLK_P| L14 _ ~ NC PCIE CLK100M PE5P .
ae oor—GMUX_JTAG TCK L ML8 |PEF_PRSNT#/ GPl O_47 PE5_REFCLK_NK14 NC PCl E_CLK100M PE5N 7
Int PU Int PU
52 ¢ooT}—CARDREADER RESET ML7 JPEG CLKREQ#/ GPl O_18 PE6_REFCLK_P| N14 o NC PCl E_CLK100M PE6P B
04 9 6 [Ty—JTAG GMUX TDO ML |PEG PRSNT#/ GPI O_48 PE6_REFCLK_ NoML4 TP PCIE CLK100M PE6N
Int PU
a1 7 TRy PO E WAKE L F17 {PE_WAKE# | nt PU ( S5) PEX_RSTO#/;K11 PCIE RESET L [T 26 37
90 a1 7 Ty POIE MNI_D2R P K9 |PE1_RX0_P PE1_TX0_P| D8 > PCOE MN RDCP [ 5 %0
90 a1 7 Ty POLE MNI_D2R N J9PEL_RXO_N PE1_TX0_NS8 > PCIE MNI_RD C N oD @ %0
90 36 [TR) PCl E_FW D2R P H9 |PE1_RX1_P PE1_TX1_P| B8 > PCE FWR2D C P [ 6 9
90 a5 TRy P E FWD2R N @PE1_RX1_N PE1_TX1_N-A8 > PCE FWR2D C N [ 3 %0
%0 o [Ty TP_PCI E EXCARD D2R P F9 |PE1_RX2_P PEL1_TX2_P| A7 > TP PCIE EXCARD R2D C P [oory © 90
%0 o [Ty TP_PCI E EXCARD D2R N E9 JPE1_RX2_N PEL1_TX2_N-B7 > TP PCIE EXCARD R2D C N [oory © 90
TP _PCl E_PE4 D2RP H7 |pE1 RX3_P PEL_TX3_P| B6 _» TP PCIE PE4 R2D CP
7 _NC PCl E PE4 D2RN G7-PE1_RX3_N PE1_TX3_N~C6 > NC PCI E PE4 R2D CN 7
1917 14 13 2 11 399,07 5, _PPCPUVIT SO PP1V05 SO MCP_PEX_AVDD 817 24
57 mA (AO01, DVDDO & 1) T17 |+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 mA (A01, AVDDO & 1)
W9 |+DVDDO_PEX2 +AVDDO_PEX2| AA12
Ul7 |+DVDDO_PEX3 +AVDDO_PEX3| AB12
V19 |+DvDDO_PEX4 +AVDDO_PEX4| ML2
W6 |+DVDDO_PEX5 +AVDDO_PEX5| P12
WL7 |+DVDDO_PEX6 +AVDDO_PEX6| R12
W8 |+DVDDO_PEX7 +AVDDO_PEX7|_N12
Ul6 |+DVDDO_PEX8 +AVDDO_PEX8| T12
18171613 12 11 109,87 6 PPCPUVTT SO +AVDDO_PEX9| U12
” T19 |+DVDD1_PEX1 +AVDDO_PEX10| AC12
U19 |+pvDD1_PEX2 +AVDDO_PEX11| AD12
+AVDDO_PEX12| V12
+AVDDO_PEX13| WL2
24 _PP1VO5_S0_MCP_PLL_PEX T16 |+V_PLL_PEX PP1V05_S0_MCP_PEX_AVDD 817 24
84 mA (A01) +AVDD1_PEX1| ML3
+AVDD1_PEX2| N13
50 MCP_PEX_CLK_COVP ALl |PEX_CLK_COWP +AVDDL_PEX3|_P13 MCP PCle |Interfaces
NO STUFF
'R1710 SYNC_MASTER=T18_M.B SYNC_DATE=04/ 04/ 2008
If PEO i f i DVI PEX A PEX.
2.37K 0 interface is not used, ground DVDDO_PEX and AVDDO_ NOTI CE OF PROPRI ETARY PROPERTY
19% If PELl interface is not used, ground DVDDl_PEX and AVDDl_PEX.
116w
M- LF
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Ul1400
MCP79- TOPO- B
BGA
(6 OF 11) PP3V3_ENET_PHY 78 18 24 33 34
+3. 3V_DUAL_RMGT1| J24 83 mA (A01)
+3. 3V_DUAL_RMGT2| K24
PP1V2R1V05_ ENET 78 24 33 34 37
< +V_DUAL_RMGT1[ U23 131 mA (A01)
+V_DUAL_RMGT2| V23 re- . o - - T - T T T T T T T e T 1
o 5 [Ty ENET_RXD<0> > C23 [Rav 1 _Rx0 ] i Network Interface Sel ect |
%2 33 TRy ENET_RXD<1> _»B23 |RGM | _RXDL M| _VREF| E28 o MCP_M | _VREF am » | ¢ |
02 % [Ty Emg g&gz -1 RoM | _RX0 RaM | _Txoo 824y ENET TXD<O> s | I nterface|l ENET_TXD<0> |
i il - _ RaM | Txoi| C24 o ENET_TXD<1> E@ 0 ! !
% 33 TRy ENET_CLK125M RXCLK _»A23 IRGM | _RXC/ M | _RXCLK RGM | _TXD2| €25 ; ENET_TXD<2> o 3 92 | RGM | 1 |
02 53 [y ENET_RX_CTRL _»©22 IRGM | _RXCTL/ M | _RXDV RGM | _TXD3[ D25 ENET_TXD<3> oo 2@ o | M | 0 |
w0y MCP_M | _PD o F23 |V | _RXER GPI O 36 RGM | _TXG/ M | _TXCLK| D24 o ENET_CLK125M TXCLK oy o0 o2 ! !
PP3V3 ENET PHY 10 oy MCP_M 1 _PD _» B26 IM1_COL/GPI O 20/ MSMB_DATA ~ RGM | _TXCTL/ M | _TXEN 26 _o ENET_TX CTRL o 3 02 I'NOTE: All Apple products set strap to |
3433 24 18 8 7 15 oy MCP_M | _PD _B22 M1 _CRS/ GPI O_21/ MSMB_CLK RaM 1 MDA DRL ENET MDC o I M1, RGM I products will enable I
1 ., NC ENET I NTR L a2 Y o1 ENET _MDI O @3“2 | feature via software. This |
R14891(3 > RGM | _I NTR/ GPI O35 RGM I _MDI - < | avoi ds a | eakage i ssue since |
1% . PP1VOS5_ENET_MCP_PLL_NMAC RGM | _PWRDWN GPI O_37| G23 NC_ENET_PWRDWN L 7 | MCP79 requires a S5 pul | -up. |
i 5 mA (AO1) T23 [sv pUAL MACPLL b s s s s s s S s s s s s s s s s s s
4022 BUF_25MiZ| E23 MCP_CLK25M BUFO_R oy s o2 PP3V3_S0 PABBRENREY
“MP M| OOMP VDD @7 1 _cowvoo YanRansaa
2 MCP_M | _COVP_GND B27 |M | _COWP_GND M| _RESET#[1J23 _g ENET_RESET L oo 9 02
R1860* 'R1861
R1811* 1o L3S0 _MEDAC . 100K 4 . 100K
5.9 +V_RGB_DA 103 mA 206 mA (A01) 5%
2 K32 T103 m 16w 1/16W
17180 = NC MCP_RGB DAC RSET €39 |RGB_DAC_RSET VTV DA Maoh, [ k02"
M- LF | -
202, »» _NC MCP_RGB DAC VREF B38 |RGB_DAC_VREF DoC_CLko B3L NCP DDC CLKO
DDC _DATAO| A3l o o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 NC MCP_RGB_RED 25 RGB DAC Di sabl e:
= RGB_DAC GREEN A39 g NC MCP_RGB GREEN 25 Okay to float all RGB_DAC signals.
» e o NeMEE T DRC BoET g [IVDec, pSET < RGB_DAC BLUE, B40 5 | NG_MOP_RGB_BLUE w DDC._CLKO/ DDC_DATAO pul | - ups still required.
o D RGB_DAC_HSYNCL A0 _ NC MCP_RGB HSYNC
RGB_DAC_VSYI ML g NC MCP_RGB VSYNC 25
TV / Conponent . .
w037 30 30 20 26 72 700 ; _PP3V3_S5 C 1 Pr TvoacreAw . | NCCRTIGRCPR oo TV DAC Di sabl e:
Y /Y TV_DAC GREEN B36 _ NC CRT IGG Y. Y Ckay to float all TV_DAC signals.
25 MCP. K27M XTALI N o C38 AL —> oo y [¢]
R1820* g % NP &KZ?M XTALOUT B TY - Conp / Pb  Tv.paC BLUE| 36 NC_CRT_I G B_COVP_PB o, =5 o0 Okay to float XTALIN_TV and XTALOUT_TV.
47K - - TV_DAG HEYNGI CPI 0 44| D06, NC CRT | G HSYNC . DDC_CLKO/ DDC_DATAO pul | -ups still required.
ey TV_DAC_VSYNG/ GPI 0 45| G37 o, NC CRT 1 G VSYNC @@ 25 00
2
aaCEy LPCPLUS GPI O E16GPI O 6/ FERR*/ | GPU_GPI O 6 | FPA_TXC P| B35 _ LVDS IG A CLK P o o %0
oa 52 o1 77 [Ty DP_CA_DET B15GPI O 7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_NC35 g LVDS IG A CLK N T 4 %0
» oo NG_LVDS_| G BKL pwrg See bel O\I\i @9 | b BKL CTL/ GPI O 57 | FPA_TXDO_P| B32 LVDS | G A DATA P<0> ryymy o5
-« ) BKL_ ) | FPA_TXDO_NRA32 o LVDS_| G A_DATA_N<O> 0s 20
Interface Mde oo coomLVDS | G BKL_ON «E37 |LCD_BKL_ON GPI O 59 = - —-»> oD
LVDS | G PANEL_PWR = Fa0 S DANE - | FPA_TXD1_P D82 LVDS_| G A DATA P<1> mpm oo
MCP Si gnal TMDS/ HDM Di spl ayPort Rl - LCD_PANEL_PWR/ GPI O_58 ] | FPA_TXDL_NNC32 o LVDS_| G A DATA N<1> o i oo
D33 a4 90
=MCP_HDM _TXC_P/ N TMDS_I G TXC PN | DP_I G M__P/ N<3> s o =MCP_HDM _TXC P o035 bow_mxcemo taves P | ] | A ™ e A AT A T eas T
=MCP_HDM _TXD_P/ N<O> | TVMDS_| G_TXD_P/ N<O>| DP_| G_ M._P/ N<2> o g =MCP_HDM _TXC N < E35JHDM _TXC_N M.O_LANE3_N e NC LVDS 1G A DATAP<3: n
Ve D o | S S et Don b el o M o p0  + o oo r D T A A AR
:NCP HDM ~DDC_CLK TMDS_| G DDG_CLK DP 1 G DG CLK s o =MCP_HDM _ TXD N<O> <« F354HDM _TXDO_N MLO_LANE2_N < WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
=MCP_HDM _DDC_DATA | TMDS_| G_DDC_DATA | DP_| G_DDC_DATA > - =ME_HDM _TXD Pel> <33 DM _TXDL_P/M.O_LANEL P | FPB_TXC Pl L31 NC_LVDS_I G B CLKP
=MCP_HDM _HPD TMDS_| G_HPD DP_I G HPD ° o =MB_HOML_TXD_N<1> +—S3gHOM _TXOL N M.O_LANEL N | FPB_TXC NoK3L o NC_LVDS | G B CLKN @@ -
DP_I G_AUX_CH P/ N TP_DP_I G_AUX_CHP/ N| DP_| G_AUX_CH_P/ N > - =ME_HDM _TXD Pe2> <233 DV _TXC2_P/M.0_LANEO_P o -
- - = 9 =MCP_HDM _TXD N<2> < B3 HDV _TXD2_N MLO_LANEO_N | FPB_TXD4_P| J29 LVDS | G B DATA P<0> 84 90
o - _TXD2_| _ _ _TXD4_| - o
NOTE: 1M pul | -down required on DP_IG CA DET if DP not used. I_ | FPB_TXDA_NH29 LVDS | G B _DATA N<O> mpm ai 50
NOTE: 20K pul | -down required on DP_HPD_DET. o0 o oo DP_1 G AUX_CH P <« D43 |DP_AUX_CHO_P | FPB_TXD5_P| L29 LVDS | G B DATA P<1> o om0
NOTE: 1K pul | -down required on DP_1G AUX_CH N if DP is used. o0 a1 qoom PP 1 G AUX CH N <« A34DP_AUX_CHO_N < | FPB_TXD5_NoK29 LVDS | G B DATA N<1> o 60
) ) o ) | FPB_TxXD6_P| L30 LVDS_| G B_DATA_P<2> 50 %
NOTE: EDM pgrt r equi ygs L'eD;\/AeI -sh:jft: ngh IFIP |Tnt erfgcg can e » oy GMUX_I NT (See bel oﬂ 31 |HpLUG DET2/ GPI 0 22 I | FPE_TXD6 N30 g VDS | G B DATA N<2> @M »
I:V:fesh; ?t g;g‘” e or dual -channel TMDS wit hout o> oy DP_L G HPD o F31 |HpLUG DET3 Ll | FPB_TXD7_PLNBO . NC_LVDS | G B_DATAP<3zgm » s
LVDS: Power +VDD_| FPx at 1.8V o7 64 70 00 55 25 5 7 _PPLVB_SO | FPB_TXD7_NOMEO__p. NC LVDS | G B DATAN<3 o, « w
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) %WDDJ FPA
LVDS | G DDC CLK
s _PP3V3_S0_MCP_VPLL +VDD_| FPB DDC_CLK2/ GPI O 23] 30 oo e
16 mA (A01) m M8 |+v PLL_| FPAB DOC_DATA2/ GP1 0 24, B30 oy LVDS 1G DATA <o
m M29 +v_PLL_HDM bDC CLka| D81 DP_I G DDC CLK @ s 7 .
2017 1413 121119 9.8 7 6 PPCPUVTT_SO -+VDD_HDM DDC_DATA3| E31 o o DP_| G DDC DATA Do
95 mA (A01)
%0 25 (OO} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET o 2 %0
%0 25 (oM} MCP_HDM _ VPROBE J30 |HDM _VPROBE | FPAB_VPROBE|_ 31 MCP_| FPAB VPROBE T 25 %
'R1850
. . . 10K
GPIGs 57-59 (if LCD panel is used): 2% cw _
In MCP79 these pins have undocunented internal 62" MCP Et hernet & G aphl CS
pull -ups (~10K to 3.3V SO). To ensure pins are |ow -
by default, pull-downs (1K or stronger) nust be used. SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008

NOTI CE OF PROPRI ETARY PROPERTY
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Alias to DVI_HPD for systens using |FP for DVI. | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Alias to GMUX_INT for systenms with GVUX Il NOT TO REPRODUCE CR COPY I T
Alias to HPLUG DET2 for other systens. 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
Pul | -down (20k) required in all cases.
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oM T
U1400
MCP79- TOPO- B
BGA
(7 OF 11) 10
010 _PCl_REQO_L T24PCl _REQO# PCl _GNTO#R3 > NC PCI _GNTO_L 7
s PCl_REQL L VO |PCI _REQL#/ FANRPMR PCI _GNT1#/ FANCTL2[5U10 > NC PCI _GNT1_L 7 o e
o7 10 oom EW PYWR_EN T3PCl _REQR#/ GPI O_40/ RS232_DSR# PCI _GNT2#/ GPl O_41/ RS232_DTR#[ R4 - JTAG GMUX_TMS oo © ° o e
o0 qomAUD_| PHS SW TCH EN W pai _REQB#/ GPI O_38/ RS232_CTS# PCl _GNT3#/ GPI O_39/ RS232_RTS#UL1 > JTAG GMUX_TDI [OOT © 0 0 7 j:
10y MCP_RS232 SIN L T4PCl _REQa#/ GPI O 52/ RS232_SI N¢# PCl _GNT4#/ GPl O_53/ RS232_SOUT#[,P3 - MCP_RS232_SOUT_L om0
o 13CErS MCP_ DEBUG<0> AC3 |pci _ADO PCI _CBEO#AA3 NC PCl _C BE L<0> .
o 1CE MCP_DEBUG<1> AE10 |pci_ADL POl _CBEL#[JAA6 NC PCl _C BE L<1> .
I MCP_DEBUG<2> ACA |pci_AD2 POl _CBE2#[AALL NC PCl _C BE L<2> .
o CES MCP DEBUG<3> AE11 |pci_AD3 PCI _CBE3#RWL0 NC PCl _C BE L<3> .
o1 1caryMCP_DEBUG<4> AB3 |pCi AD4 S S i —
o1 13CBy MCP_ DEBUG<5> AC6 |pCi _AD5 PCl _DEVSEL#[AA9 «—> NC PCl _DEVSEL L B
o 13CES MCP_ DEBUG<6> AB2 |pCi_ADG PCl _FRAME# Y4 NC PCl _FRAME L B
o1 1acgryMCP_DEBUG<7> AC7 |pci _AD7 PCI_IRDY#AAI0 o o NC PO IRDY L
- _NC PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PCl _PAR
- _NC_PCl _AD<9> AA2 |pcl _AD9 PCl _PERR#/ GPl O_43/ RS232_DCDH# AB NC PCl _PERR L 7
- _NC PCl _AD<10> A |pci _ADLO PCI _SERR#AAT NC PCl _SERR L 7
, NC_PCl _AD<11> AC10 |pci_ap11 POl _STOPHLLY2 s NC PCl_STOP_L ,
: % llzg: ﬁgigz A/(zz ﬁ’ﬁgﬁ PCI_PMVE#/ GPI O 301TL - PM LATRI GGER L o
, NG _PCI _AD<14> A5 |pa_ADL4 G Int PU (S5)
. _NC PCl _AD<15> Y5 |pci_ADLS
, NC_PCl _AD<16> V8 |pai_ADL6 D_ POl RESETO#,RLO - MEM VTT_EN R o =
- _NC PCl _AD<17> V6 |pCl_ADL7 PCl _RESET1#RRL1 > NC PCl _RESET1 L 7
; _NC_PCl _AD<18> W |pai _apis
, NC_PCl _AD<19> W |pai _apie
NG POl _AD<20> V3 _PCl_AD20 PGl _CLKo| BB . NC PCl_CLKO ,
- _NC PCl _AD<21> W8 |pCl AD21 - —>
- PCl_CLK1| R7 e NC PCl _CLK1 .
+ NG POl _AD<22> V2_iPCl_AD22 kel e . PC_CLK33M MCP_R
- _NC PCl _AD<23> V@ |pci AD23 PCl _CLK2 > 91
. _NC PCl _AD<24> U3 |pal AD24
, NC_PCl _AD<25> W1 |pa _Am2s l2R21910
- _NC PCl _AD<26> W2 |pcl _AD26 BN
; _NC PCl _AD<27> U5 |palAD27 Tiew
, _NC PCl _AD<28> UL |pai _AD28 Li52 v
, _NC_PCl_AD<29> % PCJ:ADZQ POl _CLKI NL_RO - « PCl _CLK33M MCP PLACEMENT_NOTE=PI| ace cl ose to pin R8
» _NC _PCl _AD<30> T5 |pCi _AD30
, _NC PCl _AD<31> U7 _|pcl _AD31
- _NC PCl I NTW L P2 PCI _I NTW#
e R Mpal I Nrx# LPC_FRAVEH|ADA LPC FRAME R L R1960 22 2 LPC_FRAVE L i o s e
PCI _| NTY# AE12 o LPC PWRDWN L 5% 1716W M- LF 402
. NG PO INTZ L N o 1 NTZe LPC_PWRDV#/ GPI O_54/ EXT_NM # [T 42 4
LPC_RESETO#AES -> LPC RESET L [OOTS 26 84 91
, NC_PCl _TRDY_L Y3 pai_TROV# O
LPC_ADO| ADB - LPC AD R<0> R1950 22 2 LPC_AD<0> Q> 2 oo
w22 ormy PM_CLKRUN_ L ADL1PCI _CLKRUNA/ GPI O_42 al trcapi[ A2 o o | LPC AD R<1> [O51 22 . 2 S% IISWW-LF 402 | pC_AD<1> By 2 44 54 51
LPC AD2| ADL o o | LPC_AD R<2> [952 22 2 5% ITI6W MELF 402 | pC AD<2> B 42 0 00 31
oo oy FW PLUG DET L r2 | e oGm0 10 Int PU = LPcAD3|AD5 4 o | LPC AD R<3> [953 22 . 2 3% TISWNELE 402 | pCAD<3> oy an wo s o0
> NC LPC DRQO_L AElJLPC DRQD# | nt PU 5% ITI6W M-TF 402
s s2ggry LPC SERI RQ AE6 |LPC SERIRQ | nt PU LPC_CLKO| AE9 > LPC CLK33M SMC R T 26 91
W24 |GNDes GNDog| Y26 lle-KQGJ-
U26 |GND66 GND99| Y27 5%
U39 |enpe7 GNDLOO| ABL8 i
W |anpes aND1o1| H34 2402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 |GND70 GND103| AB21 =
V17 |GND71 GND104| AB23
V18 |GND72 GND105| AB24
V20 |aND73 GND106| AB25
V22 |GND74 G\D107| AB26
V24 |GND75 GND108| AB27
V26 |aND76 GND109| AB28
V27 |GND77 D GND110| AB34
V28 |GND78 GND111| AB37
V33 |GND79 G\D112| AB4
V37 |GNDBO GND113| AB40
V4 |Gnpsl GN\D114| AC22
V40 |GND82 GN\D115| AC36
V7 _|GND83 GN\D116| ACA0
V20 |GNDB4 GND117| AB33
W22 |GND85 GND118| ACS
W24 |GNDB6 GND119| AD16
V86 |anD87 GN\D120| ADL7
W0 |GND88 G\D121| AD18
W3 |GND89 G\D122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 GN\D124| AD24
Y18 |GNDo2 GND125| AD25
Y19 |GNDO3 GND126| AD26
Y20 |GND94 G\D127| AD27
Y22 |GNDOS GND128| AD28
Y24 |GND96 GND129| AD33
Y25 |GNDO7 GND130| AD34

54 82 81 g0 77 70 69 68 63 g0

2812078728%17210:6%:8%7 & PP3V3_ SO

20785701 207007 s 4a"34 &
R

MCP_RS232_souT L R1989 8.2K:

5% 1/ 16W
PCl _REQD_L R1990 8.2K1 2
PCl _REQL_L [091 8.2K 1 5 5% 17 T6W
FW PWR EN [O07 8.2K 1 5 5% I/ T6W
MCP_RS232_SIN L RI994 8. 2K 2 5% I7T6W
- - 5% 17 16W

M- LF
VF-LF 402 ¢
MF-LF
MF-LF
M- LF

402

MCP PCI

& LPC
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Current

nunbers from enai |

SATA_HDD R2D C P

oM T

A7

%0 3 (oOT}
20 30 om—SATA_HDD R2D C N AJG,
%0 35 [y SATA_HDD D2R N AJ5
%0 30 [y SATA_HDD D2R P A4
%0 20 qor SATA ODD R2D C P AJ11
%0 30 @omSATA_ODD R2D C N AJ10
20 2 Iy SATA_CDD D2R N AJ9
%0 30 [y SATA_ODD _D2R P AK9

- _NC SATA C R2D CP AK2
; _NC SATA C R2D CN AJ3
TP_SATA C D2RN AJ2
. _NC _SATA C D2RP AL
TP_SATA D R2D CP AVA
TP_SATA D R2D CN AL3
. _NC SATA D D2RN AL4
. _NC SATA D D2RP AK3
TP_SATA E_R2D CP ANL
TP_SATA E_R2D CN AML
TP_SATA E_D2RN AVR
TP_SATA E_D2RP AMVB
TP_SATA F_R2D CP AP3
TP_SATA F_R2D CN AP2
TP_SATA F_D2RN AN3
TP_SATA F_D2RP AN2
TP_MCP_SATALED L E12
. _PP1VO5_SO0_MCP_PLL_SATA AE16
84 mA (A01)
1817 1433 12 1110 98 7 6 PPCPUVTT_SO
43 mA (AO1, DVDDO & 1) AF19
AGL6

M ni mum 1. 025V f or

24 8

GN\D

Gen2 support

AGL7
AGL9

PP1VO5_S0_MCP_SATA_AVDD

AHL7
AH19

127 mA (A01,
M ni mum 1. 025V f or

AVDDO & 1)
Gen2 support

AJ12

AN11

AK12

AK13

AL12

AML1

AML2

AN12

AL13

0 MCP_SATA TERMP

AN14

AL14

AML3

AML4

AE3

‘R2010
249K

1%

1/ 16W

M- LF
2402

If all
If all

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

SATA_AO_TX_P
SATA_AO_TX_N

SATA_AO_RX_N
SATA_AO_RX_P

SATA_AL_TX_P
SATA_AL_TX_N

SATA_AL_RX_N
SATA_AL_RX_P

SATA_BO_TX_P
SATA_BO_TX_N

SATA_BO_RX_N
SATA_BO_RX_P

SATA BL_TX_P
SATA BL_TX_N

SATA_BL_RX_N
SATA_B1_RX_P

SATA_CO_TX_P
SATA_CO_TX_N

SATA_CO_RX_N
SATA_CO_RX_P

SATA_CL_TX_P
SATA_CL_TX_N

SATA_CL_RX_N
SATA_CL_RX_P

SATA_LED#

+V_PLL_SATA

+DVDDO_SATAL
+DVDDO_SATA2
+DVDDO_SATA3
+DVDDO_SATA4

+DVDD1_SATAL
+DVDD1_SATA2

+AVDDO_SATAL
+AVDDO_SATA2
+AVDDO_SATA3
+AVDDO_SATA4
+AVDDO_SATAS
+AVDDO_SATAG6
+AVDDO_SATA7
+AVDDO_SATA8
+AVDDO_SATA9

+AVDD1_SATAL
+AVDD1_SATA2
+AVDD1_SATA3
+AVDD1_SATA4

SATA_TERWP

Ul1400
MCP79- TOPO- B
BGA
(8 OF 11)

SATA

SATA_Cx pins are not

used, ground DVDDl1l_SATA and AVDD1_SATA.

SATA_Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.

7 8 18 22 24 26 30 34 37 38 44

54763 68 69 70 82 87 98

External A
UsBo_p| C29 USB_EXTA P 40 o1
USBO_NInD29 USB_EXTA N 40 o1
AirPort (PCle M ni-Card)
usB1_p|_C28 NC USB M NI P 501
USBI_ NoD28 o o NC USB MNIN  pyom
External D
uss2_p| A28 NC_USB_EXTDP -
UsB2_ NB28 o o NC USB EXTDN  p~oo
Caner a
usB3_p|_F29 USB_CAMERA P 731 01
USB3_ N9 o o USB CAMERAN = pryrao
IR
usB4_p|_K27 USB_IR P a1 e
USB4_NAL27 USB_I R N o
Geyser Trackpad/ Keyboard
usBs_p| J26 USB_TPAD_P 50 91
USB5_NyJ27 o USB TPAD N CBD 0 o1
Bl uet oot h
usB6_P|_F27 B_BT_P 73101
usB6_N&27 USB_BT_N 73101
External B
usB7_p|_D27 B_EXTB_P w001
m USB7_NIHE27 USB_EXTB_N 20 o1
(/) ExpressCard
usBs_p|_K25 NC_USB_EXCARDP 901 PP3V3_S5
:) USB8_N|L25 NC_USB_EXCARDN oo
External C
UsBo_P| H25 NC USB_EXTCP 001 1 1
USBO_NJ25 o o NC _USB_EXTCN CB> © o 8. 2051 8R,22('|)(53
/6w /6w
usB10_p| F25 NC USB 10P ; 62" 62"
USB1O_N-E25 o NC USB 10N .
SD Card Reader
usB11_P| K23 USB_CARDREADER P o 02 0 R2050* R2052*
USB11_NoL23 o o USB_CARDREADER N CBr> 32 % 8. 2550 8. 25>Iu§n
1/16W 1/16W
M- LF M- LF
4022 4022
USB_OCO#/ GPI O 25|L21 o USB EXTA OC L .
USB_OC1#/ GPI O_26| K21 o USB_EXTB OC L 4
USB_OC2#/ GPI O_27/ MaPI 0921 o USB_EXTC OC L
USB_OC3#/ GPl O_28/ MaPI OpH21 o EXCARD OC L .
+V_PLL_UsB L28 PP3V3_S0O_MCP_PLL_USB
19 mA (A01)
USB_RBI AS_GND|_A27 o MCP_USB_RBI AS_GND
R2060*
GND131| AD35 806
GND132| AD37 118w
GND133| ADS8 Yaoh ,
GND134| AE22
GND135| AE24
GND136| AE39 -
GND137| AE4
GND138| AD6
GND139| AF16
GND140| AF17
GND141| AF18
GN\D142| AF20
GND143| AF22
GND144| AF26
GND145| AF27
GND146| AF28
GND147| AF33
GND148| AF34
GND149| AF37
GND150| AF40
GND151| AGL8
GN\D152| AG0
GND153| AG22
GN\D154| AG26
GND155| AG36
GND156| AG40
GND157| AH18
GND158| AH20
GND159| AH22
GND160| AH24

MCP SATA & USB
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oM T
U1400 [ .
I\/CP79 TODO- B PP3V3_S0 A RTRANER
7 mAB(AO T
(9 o: 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/ lGW
< 2302" R2170
o1 55 [y HDA_SDI NO _»_ G15 |HDA SDATA I N0 D HDA SDATA ouT| F15 o122 HDA _SDOUT_R 1,92, 2 HDA_SDOUT s _____
Int PD e ! Bl CS Boot Sel ect ‘
I R22]271 MosF I |
; _NC MLB_RAM SI ZE _»J14 |HDA SDATA I NI_GPI O 2/ PS2_KB_CLK HDA_BI TCLK| E15 o sz HDA BIT_CLK R 1 2 HDA BIT _CLK oy 55 o0 ‘ I/ F | HDA SDQOUT | LPC FRANVE# |
I nt PD 5% | — — |
szg‘é" R2172 I LPC 0 0 I
22 | |
TP_M.B RAM VENDOR _»  J15 |HDA SDATA | N2_GPI O 3/ PS2_KB_DATA HDA RESET*|\K15 920 HDA RST R L 1 2 HDA RST L 55 01
22721“2592?"18315“1§Qn‘§ 2] PP3V. —> - | N2_ ) _KB_| \_| > Flon))Y
e (MXM_OK for MXM syst ens) Int PD Y : PCl 0] 1 :
R2110 R22]273 Vo5~ | SPI O 1 0 |
46,9 MDA SYNC| LIS o «1p HDA SYNC R 1 2 HDA_SYNC oD 55 o
/hew el 'SPl 1 1 1 !
248 Mokt ! !
| = = |
2 MCP_HDA PULLDN_COMVP AL5_|HDA PULLDN_COWP HDA_DOCK_EN‘_GPI O_4/ PS2_NB_CLKRKLT o MCP_GPI O 4 " ‘ SPIO = SPI_CSO_L, SPI1 = SPI_CS1_L ‘
HDA_DOCK_RST*_GPI O_5/ PS2_M5_DATARLL7 o AUD | 2C I NT_L am 2 e R1961 and R2160 sel ects SPI 0O ROM by |
.« _PP1VO5_S0_MCP_PLL_NV def ault, LPC+ debug card pulls
37 mA (A01) 20 mMA ¢ AEL8 |+Vv PLL_NV_H SLP_S3*|hGL7 PM SLP_S3_L [OOT 7 34 37 42 69 62 84 | LPC FRAI\/E# high for SPI1 ROM overri de. :
. —~ PM SLP_RMGT_L
17 mA [_AEL7 |+v_PLL_SP_SPREF SL:[SNS; f&; - =Y SLP 4 L oo | NOTE: MCP79 does not support FWH, only |
= - gD 7 10 42 49 00 70 LPC ROVs. So Apple designs will
| . |
40 45 as 43 a2 g0 20 229 7 PP3VA2 G3H » SPI ROM USE M_B e L24 |GP1 O 1/ PWRON_OKI SPI_CSL S VDI o L | not use LPC for Boot ROM overri de. |
5 42 37 4 SMC_ADAPTER _EN s L264GPI O 12_SUS_STAT_ACCLMIR EXT_TRI G L - - - jeuing | NOTE: MCP79 rev AOl does not support |
RIS - THERM_DI ODE_NCLL o MCP_THMDI ODE_N oo @ 9 51 55 59 60 63 68 69 70 77 SPI'1 option Rev BO1 will
R%&%OKl 14Rg219%1 , NC_SB_A20GATE L, K3 |jocaTE I nt PU spadasves L T o T T T T o !
© 1% 1% TP_MCP_KBDRSTI N L > L13kBRORSTIN | Nt PU MOP_VI DO/ GPI O 13| L20 MCP_VI D<0> [ = o e el il ‘
by i = my_ SMC_WAKE SCI_L > Cl19siopPvEr I nt PU (S5) MCP_VI DL/ GPI O_14| MO _ MCP_VI D<1> [ 2 s ‘ BUF_SI O CLK Frequency
2 2 2y SMC_RUNTI ME SCI L _»  CIBJEXT sM/GPI0 32« | nt PU (S5) MOP_VI D2/ GPI O 15| M1 MCP_VI D<2> oo 2t 66 E :
- - ! requency | HpA SYNC !
| \_
SM | NTRUDER L _» B20I NTRUDER* SPKRLCL3 MCP_SPKR >+ [OOUD ° | 24 NHz 1 :
TP_MCP_LID L >  MS54D Int PU (S5) 1BR20018N03E1 - USER | |
s iy PM BATLOW L »  M4diie- I nt PU (S5) SMB_CLKO| L19 SMBUS _MCP_0_CLK OO 13 28 29 45 o1 10K | 14. 31818 Mz |
SVB_DATAO| K19 o o SMBUS_MCP_0_DATA GBS 13 28 29 45 01 5% USER node: Nor nal | |
o o oy PM_DPRSLPVR _» M2 |CPU_DPRSLPVR ( ) SMB_CLKL/ MBMB LK @1 SMBUS_MCP_1_CLK B 0 o5 o1 Vel¥ SAFE nmpde: For ROMBIP — — = — = — = — = — = — = — —— = — = — = — —
SVB_DATA1/ NSMB_DATA| F21 o o SMBUS_MCP_1_DATA CB 45 0 05 91 2402 recovery r- - - - - - - - - - - - = === 1
« (s PM_PURBTN L . Cl6JpwreTn I Nt PU (S5) ) SVB_ALERT*/ GPI O 64| M3 " AP_PVR_EN o 21 a1 s Connects to SMC for | SPI Frequency Sel ect |
-« _PM SYSRST_DEBOUNCE L 0i6 rstenw | nt PU = automatic recovery. | prequency|SPI_DO|SPI_CLK |
RTC _RST_L 20 |rTC_RST* (M3PI O2)  FANRPMD/ GPIO 60| BL2 o MEM EVENT_L ] 2 2 20 42 ! = = ‘
= = —> = FANCTLO/ GPI O 61| Al2 ODD_PWR_EN L oo | 31 MHz 0 0 I
PM RSVRST L D20 (MGPI OB) FANRPML/ GPI O 63| D12 o SMC | G THROTTLE_ L TN 21 42 43 | |
2 Ty > PWRGD_SB F L1/ GPIO 62 Cl2 ARB_DETECT 21
- y_NCP_PS_PWRGD 20 |ps pvRed ANC X - ! 42 MHz 0 1 !
—> > | |
2 oy MOP_CPU_VLD —»Cl7 [cpu viD CPUVDD_EN D17 MCP_CPUVDD_EN o = \ 25 Mz 1 0 \
| |
16 iy J TAG MCP_TDI _» E19 hTAG TDI I nt PU sPl CsorGPlO 10l Cla o SPI CSO R L o | 1 MHz 1 1 |
- o _JTAG MCP_TDO < F1937AG TDO - 1ulbiz o SPI_CLK_R 0= ! ‘
e JTAG MCP_TMS 319 JTAG TV I Nt PU SPI_CLK/GPI O 11 - QD 44 91 NOTE: Straps not provided on this page
[mae - - SPI_DI/GPIO8| CL5 o SPI _M SO s 01 e 2 Teps TR pTOVEI TRE On N s _Padge. I
7012 o oy J TAG_MOP_TRST_L > 1837TAG TRST* e T VR 2P MR R am
7013 o oy J TAG_MCP_TCK o Gl9 |3TAG Tok - X - @
20 [T MCP_CLK25M XTALI N > A6 IXTALIN SUS_CLK/ GPI O 34| B18 PM CLK32K SUSCLK R o 26 o
20 (T} MCP_CLK25M XTALOUT <« B16 [xTALOUT BUF_SI O CLK_AE7 TP_MCP_BUF_SI O CLK
2 TNy RTC CLK32K XTALI N _» A19 IXTALIN_RTC TEST_MDE_EN K22 o MCP_TEST MODE _EN
20 CoOT} RTC CLK32K XTALOUT <« B19 [XTALOUT_RTC PKG TEST| L22 o
'R2163 'R2190
R2150'| |'R2151 10K 1K
10K 100K lllGW 1/ 16W
5% 5% M- LF
17 16W 1/ 16W 2402 2402
MF- L M- LF
4022 2402
- PP3V3_S0 PURBBRIREY
HDA Qut put Caps ‘ PPOV3_S9
1 1 1 1
For EM Reduction on HDA interface |1?O2K140 1R()2K141 1R()2K142 1RO2K143
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R - 62" 62" 62" 462"
HDA BIT CLK R, o MCP GPI O 4 " ot e
HDA RST R L 21 01 AUD |1 2C I NT_L 21 60
HDA_SYNC R - MEM EVENT L 0 MCP HDA & M SC
SMC | G THROTTLE L 21 42 43 MCP_VI D<0> ,; ¢ —
C2170: C2172: MCP_VI D<1> ,, o SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008|
10p|§ﬂ:: 10pg|;ﬂ:: ARB DETECT 21 MCP_VI D<2> ,, o NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
CERM 2 CERM 2
02 402 'R2147 1R2 155 1R2 156 1@;:':?:?:"@%5%[) ETREY e ResBESER T
100K
1C2171 1 C2173 $ew lllGW l/lGW | TO MAI NTAI N THE DOCUMVENT | N CONFI DENCE
L TOPF L TOPF V- L 11 NOT TO REPRODUCE CR CCPY I T
T, & T, 3& 2402 2402 2402 111 NOT TO REVEAL OR PUBLISH | N WHOLE CR PART
2 CERM 2 CERM
402 402 1 STZE | DRAW NG NUVBER REV.
- = D 051- 7892 Ao.0
= <j APPLE | NC. <oAE — -
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Current

AH26

oM T

AH33

AH34

AH37

AH38

AJ39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AMVR4

AMVR6

AMBO

ANVB4

AMBS

AMB7

AMB8

AV

AVB

AMP

AMD

AP26

AN28

AN30

AN39

AN4

Y7

AP10

AU26

AP14

AU14

AP28

AP32

AP34

AP36

AP37

AP4

AP40

AP7

AWR3

AR28

AR32

AR40

AT10

AR12

AT13

AT29

AT33

AT6

AT7

AT9

AY21

AY22

L12

AU12

AU28

AP33

AU32

AR30

AU36

AU38

AV32

AV36

AV4

AV7

AWL1

ARA4A3

AWMI3

AY10

AV12

AY30

AY33

AY34

AY37

AY38

AY41l

U1400
MCP79- TOPO- B
BGA

(11 OF 11)
GN\D161 GND253
GN\D162 GND254
GN\D163 GN\D255
GN\D164 GN\D256
GND165 GND257
GND166 GN\D258
GN\D167 GND259
GN\D168 GND260
GND169 GND261
GN\D170 GND262
GND171 GND263
GN\D172 GND264
GN\D173 GND265
GN\D174 GND266
GN\D175 GND267
GN\D176 GND268
GN\D177 GND269
GN\D178 GND270
GN\D179 GND271
GND180 G\D272
GN\D181 GND273
GN\D182 GND274
GN\D183 GN\D275
GN\D184 GN\D276
GND185 GND277
GN\D186 GN\D278
GN\D187 GND279
GN\D188 GND280
GN\D189 GN\D281
GND190 GND282
GND191 GN\D283
GN\D192 GN\D284
GND193 GN\D285
GND194 GN\D286
GND195 GND287
GND196 GN\D288
GN\D197 GN\D289
GND198 GND290
GND199 GND291
GND200 GND292
GND201 GND293
GND202 GN\D294
GND203 GND295
GND204 GND296
GND205 D GND297
GND206 GND298
GND207 GND299
GND208 GND300
GND209 GND301
GND210 GND302
GND211 GND303
GN\D212 GND304
GN\D213 GND305
GN\D214 GND306
GN\D215 GND307
GN\D216 GND308
GN\D217 GND309
GN\D218 GND310
GN\D219 GND311
GND220 GND312
GND221 GND313
GND222 GND314
GN\D223 GN\D315
GN\D224 GND316
GN\D225 GND317
GN\D226 GND318
GND227 GND319
GN\D228 GND320
GN\D229 GND321
GND230 GND322
GND231 GND323
GND232 GN\D324
GN\D233 GND325
GN\D234 GND326
GN\D235 GND327
GN\D236 GND328
GN\D237 GND329
GN\D238 GND330
GN\D239 GND331
GND240 GND332
GN\D241 GND333
GND242 GND334
GN\D243 GND335
GN\D244 GND336
GN\D245 GND337
GN\D246 GND338
GN\D247 GND339
GN\D248 GND340
GN\D249 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

G14

Gl6

BC12

X2

@4

AW20

G34

A3

Hi1l

H15

AVB5

H23

ANS

&40

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

ML0

M34

M35

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

6 46 24 5 7 _PPVCORE _SO0_MCP_RE

oM T

23065 mA (A01, 1.2V)
16996 mA (AO01l, 1.0V)

AH23

AGL1

AGL2

AR1

AR3

AR5

AG3

AGA

AA21

AGS

AGT

AG8

AXD

AHL

AH10

AH11

AH2

AA23

AH25

AH21

., _PP3V42_G3H
10 uA (XR)
80 uA (SO)

46 45 44 43 42 40 26 21 8
65 64 62 81 50

docunent nunber).
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MCP79- TOPO- B
BGA

(10 OF 11)
+VDD_COREL +VTT_CPUL
+VDD_CORE2 +VTT_CPU2
+VDD_CORE3 +VTT_CPU3
+VDD_CORE4 +VTT_CPU4
+VDD_CORE5 +VTT_CPUS
+VDD_CORE6 +VTT_CPUB
+VDD_CORE7 +VTT_CPU7
+VDD_CORE8 +VTT_CPUB
+VDD_CORE9 +VTT_CPW9
+VDD_CORE10 +VTT_CPULO
+VDD_CORE11 +VTT_CPUL1
+VDD_CORE12 +VTT_CPUL2
+VDD_CORE13 +VTT_CPUL3
+VDD_CORE14 +VTT_CPUL4
+VDD_CORE15 +VTT_CPULS
+VDD_CORE16 +VTT_CPUL6
+VDD_CORE17 +VTT_CPUL7
+VDD_CORE18 +VTT_CPUL8
+VDD_CORE19 +VTT_CPUL9
+VDD_CORE20 +VTT_CPU20
+VDD_CORE21 +VTT_CPU21
+VDD_CORE22 +VTT_CPU22
+VDD_CORE23 +VTT_CPU23
+VDD_CORE24 +VTT_CPU24
+VDD_CORE25 +VTT_CPU25
+VDD_CORE26 +VTT_CPU26
+VDD_CORE27 +VTT_CPU27
+VDD_CORE28 +VTT_CPU28
+VDD_CORE29 D: +VTT_CPU29
+VDD_CORE30 +VTT_CPU30
+VDD_CORE31 +VTT_CPU31
+VDD_CORE32 +VTT_CPU32
+VDD_CORE33 +VTT_CPU33
+VDD_CORE34 +VTT_CPU34
+VDD_CORE35 +VTT_CPU35
+VDD_CORE36 D_ +VTT_CPU36
+VDD_CORE37 +VTT_CPU37
+VDD_CORE38 +VTT_CPU38
+VDD_CORE39 +VTT_CPU39
+VDD_CORE40 +VTT_CPU40
+VDD_CORE41 +VTT_CPU41
+VDD_CORE42 +VTT_CPU42
+VDD_CORE43 +VTT_CPU43
+VDD_CORE44 +VTT_CPU44
+VDD_CORE45 +VTT_CPU45
+VDD_CORE46 +VTT_CPU46
+VDD_CORE47 +VTT_CPU47
+VDD_CORE48 +VTT_CPU48
+VDD_CORE49 +VTT_CPU49
+VDD_CORES50 +VTT_CPUS0
+VDD_CORE51 +VTT_CPU51
+VDD_CORE52 +VTT_CPU52
+VDD_CORE53
+VDD_CORE54 +VTT_CPUCLK
+VDD_CORES55
+VDD_CORE56
+VDD_CORE57
+VDD_CORESS +3.3V_1
+VDD_CORE59 -

— +3.3V_2
+VDD_CORE60 3. 3V73
+VDD_CORE61 .

— +3.3V_4
+VDD_CORE62 43 3V75
+VDD_CORE63 3. 3V76
+VDD_CORE64 .

— +3.3V_7
+VDD_CORE65 43 3V78
+VDD_CORE66 -
+VDD_CORE67
+VDD_CORE68
+VDD_CORE69
+VDD_CORE70 +3. 3V_DUAL1
+VDD_CORE71 +3. 3V_DUAL2
+VDD_CORE72 +3. 3V_DUAL3

+VDD_CORE73
+VDD_CORE74

+3. 3V_DUAL4

+VDD_CORE75  +3. 3V_DUAL_USB1
+VDD_CORE76  +3. 3V_DUAL_USB2
+VDD_CORE77  +3. 3V_DUAL_USB3
+VDD_CORE78  +3. 3V_DUAL_USB4
+VDD_CORE79
+VDD_CORE80
+VDD_CORE81
+VDD_AUXCL
+VDD_AUXC2
+VBAT +VDD_AUXC3

R32

PPCPUVTT_SO

9 10 11 12 13 14 17 18 20

AC32

E40

J36

N32

T32

us2

V32

V82

P31

AF32

AE32

AH32

AJ32

AK31

AK32

AD32

AL31

AB32

B41

B42

0

A1

42

D39

D40

D41

E38

E39

F37

F38

F39

G36

G37

G38

H35

H37

J34

J35

K33

K34

K35

L32

L33

L34

M31

M32

VB3

N31

P32

Y32

AA32

AG32

AD10

1139 mA

43 M

PP3V3_S0

1182 mA“(ABT)

82 84 85 96

AE8

AB10

AD9

Y10

AB11

Y9

Gl8

PP3V3_S5

450 mMAS(ABTS

70_82_87 98

H19

J20

K20

X6

H27

J28

K28

T21

16 mA

250 mA

PP1V2R1V05_S5

78 18 %0 24 26 30 34 37 38 44
54764 68 5

266 mA"(ADT)

78 24 34 68

w21

105 mA (A01)
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MCP79 AO1 Silicon Support

SYNC_MASTER=T18_M.B

SYNC_DATE=03/ 31/ 2008
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17 14|13

68 63|60 59
27

85 84

Cor e Power NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x 1uF 0402, 9x 0. 1uF 0402 (23.3 uF)
o 16 22 s 7 _PPVCORE_SO_MCP_REG Appl e: 4x 4.7uF 0402, 4x 1uF 0402, 6x 0.1uF 0402 (23.4 uF)
23065 mMA (A01, 1.2V)
16996 mMA (A01, 1.0V)
(6 16 ve. £6 duta) 25001 C25011 C2502: 2503 [1€3504 |1¢2505 Lc&;oe LC&E‘:O? 1C2508 [1€2800 [1C2510 |1C2811 [1C2512 |1C2813
zﬁ%; 2L§°/ T ° zﬁ%;f T T, 1 S S S He St T W LW Wt LW
oy oy iy oy %51 %51 %051 %51 So5M 565 So5M So5M So5M So5M
o
D MCP PCI E (DVDD) Power - MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402, 2x 0. 1uF 0402 (16.9 uF)
w1l 12 32 10 9,05 o, PPCPUVTT_SO w01 g gy 10 9,07 5, PPOPUVTT_SO 164710 19 33 13 39 9,01 5, PPCPUVTT_SO 30-OHME A Apple: 5x 2.2uF 0402 (11 uF) PP1VO5_SO_NCP_PEX_AVDD , .,
i 57 mA (A01) I 43 mA (A01) 333 mA (AO1) 1 0003 2 VMCEFTAEEE%EW_ Oqu:VEg'g W 206 mA (AO1)
Cg571§1 LC&E’JlG LC&F517 1025];58 JiC25]ﬁ9 Cg57291 1C25%1 1C25U?:O 1C25U?:1 1C2572 C2573 1C2574
. L u u u -4 —4
o T, W W T W Ao T, on %5 %5 oh % %E %E
iy 4851 4851 G65M G65M oy G65M M e M e M r M e M r
= = = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x O.1uF 0402 (14.9 uF)
MCP 1. 05V AUX Power MCP 1. 05V RVGT Power L2575 Appl e: 2x 2.2uF 0402 (4.4 uF)
o 34 22 5 7 _PPLV2RIVO5_S5 37 34 33 20 18 5 7 _PPLV2RIVO5_ENET 30- OHM 5A PP1V05 SO MCP_SATA AVDD ; ,,
105 mA (A01) 131 mA (A01) 1 603 2 : 127 mA (AO1) —
1C2525 |1C2526 C25281 1C2529
— %}gﬂu - %%gﬂwz 4. 7)2:%%2 - g%:g;’;ui:
482
MCP FSB (VTT) Power jN\/: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF) - L2580 -
113 11 3 3,07 5, PPCPUVTT_SO Apple: 7x 2. 2uF 0402 (15.4 uF) PP1V05_S0_MCP_PLL_UF 30- OHWH 1. 7A PP1VO5_SO MCP_PLL_FSB .,
1182 mA (A01) d 562 mA (A01) 1YY L2 R : 270 mA (A01)
0402 VOLTAGE=T. 05V
C25U3;O C25U3;1 C25U3;2 C25b’3;3 1 C25U3;4 1 C25U35 1 C25U3;6 Cg5789 1 t C25b§:1 C
, 0k %% %% SRR T g%% L T T e
M M e M e M M M M iy ? ghhm
MCP Menory Power - L2582
29 28 16,32 118 1) PP1VBR1V5 S0 _FET 30-OHM 1. 7A PP1V0O5 SO MCP PLL PEX .,
4771 mA (AO1, DDR3) I 1YY Y L2 M NRENR-W BIFES: 4™ 84 mA (A01)
0402 VOLTAGE=T. 05V
Cg5749 1 ch"r’u‘;l:l 1 C25{J4F1:2 1 C25U4F1:3 1 C2544 C25U45 C25U4F1:6 1 C25U4F1:7 1 C25U4 LCZE{J 49 C%578§ 1 1C2583
rn” whT TR TR TR TR LT TwT T e
a5 565 565 565 565 565 2 gb% 565 2 55 %
MCP 3. 3V Power NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF)
b o ropte:

‘450 mA (A01)

4x 2.2uF 0402 (8.8 uF)

% }UF
> 8
iy 2 ghm
2555 NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) L2584
Appl e: 1x 2.2uF 0402 (2.2 uF) 30-CHM 1. 7A
B . PP3VE_S0 30-OHM L. 7A _ PP3V3 SO MCP PL 2 1YY L2 W%E%Wm
9 8584 " 19 A (AO1) 2 19 mA (A01) 0402 VOLTAGE=T. 05V 84 mA (A01)
0402
1 1
1C2550 ch551 12552 |1¢2553 02578‘é 02}5{,%5
L Z5Ur SUF AU TOUF 2"§°/ %3
- é%gx, %é T, 001, 5 %y . ég" \F{)Z %gM
B M e T M e M e T M e I S-LF 85 B
€
MCP 3.3V AUX/ USB Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) MCP 3. 3V Et her net Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30.%[\/].816. TA PP1V0O5 SO MCP PLL CORE ..
30 26 22 mg%ﬂz‘ 2 PP3V3_S5 Appl e: 1x 2.2uF 0402 (2.2 uF) 193 24 16 8 7 _PP3V3_ENET_PHY Appl e: 1x 2.2uF 0402 (2.2 uF) 1 (\(m 2 . 87 mA (A01)
70 69) 68 64 54 44 3a ? ValrhAGERT 05V
266 mA (AO01) 83 mA (A01) 0402
C2560 1 C25{JF6:4 Cg578§ 1 1 C25b§:7
% S0, B 1 %9
M r A iy 2 ghm
. , L2588
MCP 3. 3V/ 1.5V HDA Power © 1x 4. 7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30-OHM 1. 7A PP1VO5 SO MCP PLL NV "
68 6360, 50 55 51 49 a5 2;? PP3V3 SO Apple: 1x 2.2uF 0402 (2.2 uF) m 2 — . 37 mA (A01)
SRR m ooy 12562 Ogﬁsssi L2589 2590
UF e - g TURT gl TUF
0%y MCP79 Et her net VRef T T, 1% S 199
55 ¢ iy So5M So5M
20 33 24 18 5 7 _PP3V3_ENET_PHY
: R2591" NCP i
147K St andard Decoupl i ng
A %1%\2\7 SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008] A
L2595 05 NOTI CE OF PROPRI ETARY PROPERTY
5730 35 24 185 7 _PPLV2R1VO5_ENET 30- OHWH 1. 7A PP1V0O5_ENET MCP PLL_NAC ,, MCP_M | _VREF 16
M (AL Ki 0" 5 M (AL @ THE | NFCRMQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
s ( ) AEEL(}?’%EV : 5 ( ) R259 01 591 Ag ER TO THEPEEFLWI\ET INC. THE PGSSESSOR
1
1 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
,QPLJ?:G 1‘14173;\0/}5\‘} °}UF I NOT TO REPRODUCE OR COPY I T
%8%’ Né—bF 2 M 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
2 o=y 22 402
SI'ZE | DRAW NG NUVBER REV.
D 0517892 A0.0
= d} APPLE | NC. SOAE =T o3
NONE 24 o7
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Current nunbers from enail

WF: Checklist says O-ohmresistor placeholder for ferrite bead.
NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
Appl e: 1x 2.2uF 0402 (2.2 uF)

a7 84 70 60 55 18 8 7 _PP1V8_S0
190 mA (A01, 1.8V)

1817 1413 12 13 19 90,7 5 PPCPUVIT_SO

2 20

95 mA (A01)
Cg671§ 1 1 CZ%1:6
T 20% 0%

X }{ 2 2 ‘r\ﬁ

202 402-LF
20 1 _MCP_HDM _RSET %0 15 _MCP_| FPAB RSET
20 1s _MCP_HDM _VPROBE w0 1s _MCP_| FPAB VPROBE NO STUFF

NO STUFF 1R2620 NO STUFF lR2630
6201 1K
° %ﬁ@ Hiow Lﬁw ?EF
2 2 2
o' 2
WF: Checklist says 0-ohmresistor placeholder for ferrite bead.
1x 4. 7uF 0603, 1x 0. 1uF 0402 (4.8 uF)
L Apple: 222
A T 0 PP3V3_ SO ‘ 30% 7A PP3V3 SO _MCP_VPLL "
30785781 %500 87 5 13" 58 1 2 — -
16 mA (A01) 0402 . VNTREGR W D 16 mA (AO1)
C2640 i 1C2641
4. 7V —

F TUF
A - %
S

Xi aowei

Lin provided 11/12/2007 3:22pm (no official docunent nunber).

NV: 1x 4. 7uF 0603,
Appl e: 2x 2.2uF 0402 (4.4 uF)
PP3V3_ S0 _MCP_DAC 1

2x 0. 1uF 0402 (4.9 uF)

206 mA (A01)

NC MCP_RGB RED — NCI:_’l\E/CP RGB_RED go 2
= VAKE- BASESTRUE— NO_TEST=TRU
NC MCP_RGB GREEN — NA'\chl:_’é/CP RGB_GREEN go 2
= ASE=TROE— RO TEST=TR
NC MCP_RGB BLUE — NC _MCP_RGB_BLUE 8 25
=S VAKE- BASESTRUE— NO_TEST=TRUE'
NC MCP_RGB HSYNC — NCt_lé/CP RGB_HSYNC g
= WAKE BASE= TROE— NOT TEST=TR
NC MCP_RGB VSYNC — NC_MCP_RGB_VSYNC 8 25
— VARE- BASESTRUE— NO_TEST=TRUE'
NC CRT IGR C PR — NC CRT IG R C PR s 25
— VAKE_ BASEETRUE NO— |tb|_|HUé
NCCRT IGGY Y — NC CRT IG G Y Y 25
VAKE_ BASEETRUE NO— |tb|_|HUé
NC CRT_1G B COW _PB_— NC CRT |G B COVP_PB
— VAKE_ BASEETRUE NO_ |tb—r—|HUé
NC CRT_| G HSYNC — NC CRT | G HSYNC 18 25
— VAKE_BASESTRUE = NO_TEST=TRUE'
NC CRT_|I G VSYNC — NC CRT | G VSYNC 18 25
— VAKE BASESTRUE NO_TEST=TRUE'
NC MCP_RGB DAC RSET — NC RGB DAC RSET s 25
— VAKE BASESTRUE —NO_TEST=TRUE
NC MCP_RGB DAC VREF — NC MCP_RGB_DAC VREF g2 =
— VAKE "BASE=TRUE NO_ TEST=TRUI

NC_MCP_TV_DAC_RSET

NC_MCP_TV_DAC VREF

NC MCP TV DAC _RSET 16 25
VAKE_BASE=TRUE ~ NO_TEST=TRUE

NC MCP_CLK27M XTALI N

NC MCP_TV_DAC VREE 5
VAKE_BASESTRUE ~ NO_TEST=TRUE

NC MCP_CLK27M XTALOUT

NC MCP_CLK27M XTALI N o 2
VARE_BASE=TRUE _NO_TEST=TRU

%0

%0

NC MCP_CLK27M _XTALCUTEm .
VARE_BASE=TRUE NO_TEST=TRU

MCP Gr aphi cs Support
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RTC Power Sour ces
Pl at form Reset Connecti ons
LPC Reset (Unbuffered)
R2881
ot oa 10 LPC RESET L PLACEMENT_NOTE=Pl ace cl ose to U400 1 33 2 DEBUG RESET L ”
e is vz zo ey, PP3VAZ_GBH _ PPBVA2_GBH 4 ot so s iz oo s s & % i D
o4°63%63%65 58 4s = To%63168%65%64 M:_lg}é" R2883
40 1 ii’ 2 SMC LRESET L o -
PLACEMENT_NOTE=P| ace cl ose to U1400 1§
MZ@%W
1
2803 c2802| §28Q1|
47— AT £§0/ —
- N 2
Syal 2 6yall 2 %5
283 283
PCl E Reset (Unbuffered)
= ar 20 17 PC| E_RESET_L — 1120w —
[an g MAKE_BASE=TRUE - == E_RESEr_L jiesg
R2890
RTC Cryst al 2810 LAf 2 g GMICPOE RESET L o
2 oy RTC_CLK32K_XTALOUT 1 } 2 Wiy -
Lo 402 — GVMIUX PCIE RESET L oo 26 8
R2§10 Y,
LAAA2 RTC CLK32K_XTALOUT R 402 R2891
NO_STUFF RS 1,9, 2 PcA9s57D RESET L
R2811 Meb¥ RTAL N o
10M Y2810 L Rog93 MY
%/f:lgw 7x§25‘x1648§vr* 0 40 C
2552 ! S4sSM C%zspjﬁl 1/\%2 BKLT PLT RST L o 6
5%
2 oo RTC CLK32K XTALI N 1 } } 2 _1§¥v R2894
S o2 0 M NI _RESET_L
1 1 2 a
%F%M - Ty =
- L|
MCP 25MHz Cryst al 2815 R2BOS ‘oz
12pF 1W2 CARDREADER PLT_RST L o =
2 > MCP_CLK25M XTALOUT 1] 1w
ho5"
R2870
NO STUFF 33
1 1 Ty MEM VIT_EN R 1 2 MEM VIT_EN @y © 55 70 —
R2816 5%
iM R
%IE‘? 402
202,
R2825
o o MCOP_CLK25M XTALI N o . LPC_CLK33M SMC R PLACENENT_NOTE-Pt ace ol 0se to U400 1 33, 5 LPC CLK33M SMC o
Wiy R2826
40 33 2 LPC CLK33M LPCPLUS o
MCP SO PWRGD & CPU VLD s e v SIS
R2827 hos™
373030 20 2220105 7 PP3V3_S5 J 1,35 2 LPC_CLK33M GMUX —
; 5%
MCPSEQ SMC M:_lg‘y B
1 CZSU?: PLACEMENT_NOTE=P! ace cl ose o UL400
o
8
I 40§M R228229
PM CLK32K SUSCLK R 1 2 PM CLK32K SUSCLK
1 o2y oo 42 9
TC7SZOBAFEAPE VEPSEQ_SMZ PLACENENT_NOTE=F1 ace c ose to L1400 %}%’
o « oy ALL_SYS_PWRGD 2 507865 R2853 Bt
U2850-* SO_AND_| MWP_PGOCOD 1 2 MCP_PS_PWRGD @ 2
o TNy VR _PWRGOOD DELAY 1g /5w
-~ MCPSEQ_SMC G
[— MCPSEQ M X |
-4 R2852
1.9, 2
MCPSEQ M X 5%
Rogb1 M
1 2 MCP_CPU_ VLD 2 R
o eset Button
Mflo/w N e PM SYSRST_L
05" R2850 «2 [y PM_SYSRST_ o
21 MCP_CPUVDD EN 1 2 -
- MEE- PR R TSTRA R2g96 R2G09 10K pul1-up 10 3.3V 50 inside e ey
iy 0 rmy_ XDP_DBRESET_L 1,0, 2 ‘ 1%2 PM SYSRST_DEBOUNCE L oy sc
A Mflg}é’ oM T Mflg}é’ g SSET)%FF SYNC_NMASTER=DDR SYNC_DATE=12/ 15/ 200§ A
MCPSEQ SMC represents MOP79 ' M.B' power sequenci ng connections, * R2897* r 1
but results in MCP79 ROMSI P sequence happening after CPU powers up. 40% g% 702 ilsl/F NOTI CE OF PROPRI ETARY PROPERTY
MCPSEQ M X is cross between M.B and internal power sequencing, which %ib\é\/ 2 422 E%&Qﬁ?‘@T@L%ﬁ&ﬁEﬂw #ﬁgg&gg&gw
results in earlier ROVBIP and MCP FSB I/ O interface initialization. S LK_PART:FP SYS RESET 2 TGEESNNT&LHE :‘::g;’:ul\ﬁgm | N CONFI DENCE
SMC 99ns delay from ALL_SYS PWRGD to | WP_VR ON plus | WP6 del ay for = = Il NOT TO REPRODUCE OR CCPY IT
VR_PWRGOOD_DELAY shoul d guarantee CPU VLD does not go high before 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
CPUVDD_EN (which is 40-100nms after PS_PWRGD assertion). S R G NVEER =
NOTE: |f CPU_VLD deasserts during SO MCP79 will take systemto S5 i mediately. D 051- 7892 A 0.0
@ APPLE | NC. SCACE =T o3
NONE 26 o7
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Page Not es

SYNC_DATE=12/ 05/ 2008

REV.

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 FRAME BUFFER VREF
. =PPava_S3_VREFNRGN
- DAC channel A B A B C D
. =PPava_Ss_VREFNRGN
- M n DAC code 0x00 0x00 0x00 0x00 0x00 0x00
- =PPVTT_S3_DOR BUF
— 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 mMA 0.91 mA -59.04 mMA SO D MM A and SO DI MM B Vref setti ngs shoul d be n'argi ned separ at el y
- =l 2C_VREFDACS_SCL. Max source | 5 mA 5 m 5 mA 5 m 0.52 mA 51.15 mA
| 2C_VREFDACS_SDA Nomi nal Vref 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 linmitation of TPS51116 regul ator.
- =12C_PCA9557D_SCL Mn vref 0.375 V 0.375 V 0.375 V 0.375 V 0.091 VvV 1.042 Vv
- =12C_PCA9557D_SDA Max Vref 1.250 V 1.250 V 1.250 V 1.250 V 1.044 V 1.426 V PPVTTDDR_S3
Vref Stepping 6.5 nv 6.5 nv 6.5 nv 6.5 nv 11.2 nv 1.5 v ¢
BOM options provided by this page: (per DAC LSB) 10m nmax | oad
VREFMRGN
NO, VREFIRGN R2903 VREFVRGN
1239 2
’ 1%
5902 Agg}é’ PPOV75_S3_NMEM VREFDQ A
VRGA Bl o 28
1 \(/5%03 A2l Mz%s R2904 VREFMRGN M NERERR-WBTHES: 3
g’,lUF VREFNRGML VREFMRGN DQ SODI MVA_BUE 1 %z
PP3V3_S3 2 402’\/' A3 4oV A4 48w Place close to J3100.1
s il = VREFNRGN_DQ_SODI MVA_EN hobt
VREFNMRGN
L R2901 R3PS
- Vit PPOV75_S3_MEM VREFDQ B
B1 ?) 2 402 40 o — P — 2
SN I\&g?z%s = R2906 VREFMRGN -RECR- m
= VREFMVRGN VREF%G\@ VREFMRGN_DQ SCDI MVB_BUF 1 Wz
8| U2900 c3 (e 11{‘5’ Pl ace close to J3200.1
V) + v 2 VREFMRGN_DQ_SODI MVB_EN i
o0 45 42 39 27 [Ty SMBUS_SMC_MGMT_SCL 6sc.  wsop VOUTAL  VREFMRGN DQ SCDI MM
0145 12 30 gy SMBUS SMC MGMI_SDA  7spa N voursl2  VREFMRGN CA SODI MM = R2902«~ Rzzgg)g VREFMRGN
100K
90 3 vaurd4  VREFNMRGN_CPUFSB %?{E%gé VREF e
ADDR=0X98( WR) / 0x99( RD) 100 & vourds  VREFMRGN_FRAVEBUF > 205 Agg}é’ PPOV75_S3_MEM VREFCA A
VREFIVRGN | B l\&% = o = 2
aD 1C2904 - ?2%% R%gél_o VREFNMVRGN \ - mm
3 g@f}UF VREFNRGNI VREFRGN_CA_SCDI M3 BUF 1R 2
2 }'{M A3 A4 1 lléw Pl ace close to J3100. 126
1 402 + Vv 27 VREFMRGN_CA_SODI MVA_EN Ty
L - VREFNMRGN
L R2907* 5331
> S M o¥ PPOV75_S3_NMEM VREFCA B
Bl o 29
2| v I\é)s%?Z%é = R2912 VREFNMRGN M N-NECR-W BIES: 2
VREFNRGEL VREFMRGN_CA_SODI MVB_BUF 1 mz
a & M:ll{gr‘év Pl ace close to J3200.126
+ v - VREFMRGN_CA_SCDI MVB_EN Eob
L R2908-
10%? VREFMRGN R2916 VREFMRGN
ME 49. 9
160 1 2 GPU_FB A VREF DLW, .,
VREFMRGN s L2904 b AN
A2 253 - 18}4\/ Pl ace close to U8400, U8450
1 C2905 - v+ ucsp - 465
g@{(}w VREFNRGML VREFMRGN FRAMEBUF_BUF,
2 M A3 A4
402 v - VREFMRGN_FRAVEBUF_EN R29L7 VREFMRGN
= 12 GPU_FB B VREF DLW, .
— R2915« 11{8'\4\/ Pl ace close to U8500, U8550
10QK SVREFMRGN 302
16
ol 2? 4 205
VREFMVRGN N 253 = R2914 VREFVRGN
1
62902 g VREFMRGN VREFNRGEL VREFMRGN CPUFSB_BUE 1%2 CPU_GTLREF o <0 o0
% VCC 1%
fes) (e Pl I to UL000. AD26
?g% M U2901 + v -» VREFNRGN_CPUFSB_EN %/fgég‘év ace close to
PCA9SS57
s PO%(NC L R2913~
A0 P1| VREENMRGN CPUESB EN » N 100K S VREEMRGN
ADDR=0x30( W\R) / 0x31( RD) 4ia1 P2 9  VREFMRGN CA SODI MVA_EN ¢ 2%
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DDR3 RESET Support
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70 52 50 45 31 27 21 8 7 __PP3V3
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™ N_LI NE_W DTFEO. 40NV
M N_NECK_W DTH=0. 20MVI
VOLTAGE=3. 3V

96 20 9(B) USB CARDREADER N

R3§11 PLACEVENT_NOTE=PLACE 402 NEAR EACH PN
1 2 . 32 PP3Y3 S3 CARDREADER DVDD
5%
%Eg!“ 1 C3500 |t C3501 |t c3502
40 10UF 0. 1UF 1UF—
20% 20% 2 3% T
6.3V 10V 10V
2 X5R 2 CERM 2
603 40 02

™ N_LT NE_W DTF=0. 20V
M N_NECK_W DTH=0. 20MM

PLACEMENT_NOTE=PLACE 402 NEAR EACH PIN

PP3V3_S3_CARDREADER AVI:)DM

LT NE_W DTH=0. 200Vl
M N_NECK_W DTH=0. 20MM
=303V

1 C3514 1c3504 1'¢5808
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2 6.3V SV 2 lSV
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603 402

\\}—

PP1V8 S3 CARDREA
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L C3506
1UF

28v
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402

4

MAX CURRENT = 250MA
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6. 3V 10V
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603 402
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1

R3505
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M- LF
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96 20 9(HT ) USB CARDREADER P
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Y3500
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CARDREADER RREF
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1/ 16W M- L
VECLF 402
5% = 5% 2402
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402 402

7 D CARDREADER RESET
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32 PP3V3_S3 CARDREADER DVDD

32 CARDREADER GPI OL

NO _STUFF
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lOK

l/ lGW
02"

CARDREADER GPI @2 3,

'R3510
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l/ lGW
2402

CARDREADER RESET L 18
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PDY
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J3500
SD- CARD- K19
F-RT-TH
3 5 | vss
8 o |vss
7 SD CLK 5 CLK
» SD CVD 2 oD
7 SD_D<0> 7 DATO
7 SD D<1> 8 DAT1
7 SD D<2> 9 DAT2
7 SD D<3> 1 D/ DAT3
2 SD_D<4> 10 DATA
7 SD D<5> 11 DATS
7 SD D<6> 12| DAT6
7 SD D<7> 13 DAT?
SD OK R 1SDCD L 1‘5' CARD_DETECT_SW
CARD_DETECT_GND
7 SD WP 16 WRI TE_PROTECT_SW
4|
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17 SHLD_PI N
18
SHLD_PI N
R3804 19 5 |SHLD_PI N
1 2 . 20 5 |SHLD_PIN
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402 1 C3515
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5% —_
50V —
CERM
402-1
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10K LOW = PONER SAVI NG MODE ENABLE
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PP1V2R1VO5_ENET

7818 24 34 37

. (221mA typ - 1000base-T)
( 7mA typ - Energy Detect)
C3710 1 C3711 1 1| we: marvel | nunbers, update for Realtek
0.1 —— 0.1U5 CRI TI_CAL
oy 180> 10, L3715
s 2018 5 7 _PP3V3_ENET 485 285 FERR- 120- OHMF 1, BA
(43mA typ - 1000base-T) . 0402-LF
(19mA typ - Energy Detect)
WF: Marvell nunbers, update for Realtek 1 1 g317U?:O 1 8:317U(F):1 1 g317U?:2 = 2
ER' 11 CAL A R P1V05 ENET PHYAVDD
%0 amisa HE [P [ — s e gl zag
0. 1UF 0. 1UF —— . 1UF
0 % —— %
2 = e e e
402 402 402
PP3k‘V3 E'\éli_gﬁ_ngYA . p
LhE el Lcsﬂugs 1 C3706 ) =
> ot T, fo TP_PP3V3_ENET_PHY_VDDREG.,
XoR XoR
482 482 If internal swtcher is used, nust place 1x 22uF &
1x 0. 1uF caps within 5mm of U3700 pins 44 & 45.
= NOTE: VDDREG rise time nust be >1nms to avoid damage to swi tcher.
R3750'| |'R3751 R3752!
NO STUFF wq olgln gle - QE SE 47K 4. 7K 4.7k NC_RTL8211 REGOUT . ‘ -
1 1 725 - o o o - - M:lg }E'\év M:_lgl\év I'f internal swtcher is used, nust place inductor w thin 5mm
R371209 4RS7K \g/ ¥§J \%/ 2 \§/ \§/ 5 2402 402, of U3700, and 1x 22uF & 1x 0.1uF caps within 5mm of inductor.
Alias to =PP3V3_ENET_PHY for internal switcher. M:_lg:él} E%/lilﬁ'\év Z 3 g * 3 Z If internal switcher is not used, VDDREG and REGOUT can float.
Alias to GND for external 1.05V supply. 4522 2402 U307\/| T
o GND » 39 |ENswrEG RTLB%QlF%’CLGR REGOUT| 48
R3796 R3790 22
22 19 ) oo
%2 15 TR ENET_CLK125M TXCLK 1/0\3\%\/2 ENET_CLK125M TXCLK R > TXC RX > ENET_CLK125M RXCLK R 1 2 e —— ENET_CLK125M RXCLK o
59
W
%‘é.m o2 10 oy ENET_TXD<0> - 2 oo ROO] 14 2| ENET_RXD_R<0> R3791 22 . 2 _ ENET_RXD<0> o o
PLACE R3796 CLOSE TO U1400, PIN D24 o2 10 [y ENET_TXD<1> o 2% IO 1 RXD[ 1]/ TXDLY| 16 _ 22| ENET_RXD R<1> 3792 22 1 2 5% IT7I6W MF-LF 402 ENET RXD<1> T 1 o2
' o2 10 [y ENET_TXD<2> o 25 ltxo2) RGMI/MI R} 2]/ ANO|_ L7 o »2| ENET_RXD R<2> 3793 22 2 ::/" i; ﬁa N"’FFtE 28; ENET_RXD<2> T 0 o2
o2 10 [Ty ENET_TXD<3> 25 |txo3] RXD[ 3]/ ANL| 18 2| ENET_RXD R<3> 3794 22 1 PR ENET_RXD<3> oo 16 52
27 13 22 15 92
o 10 oy ENET_TX_CTRL - TXCTL RXCTL - ENET_RXCTL_R R3795 1 2 w0 ENET_RX_CTRL o
o 1 [y ENET_MDC 39 Imc M 0]l o o ENET_MDI _P<0> o
%2 10y ENET_NDI O s 3l Mo MANAGENENT MDI-[0]] 2 o o ENET_MDI _N<O> gy oo o
M1 4 o p ENET_MDI _P<1> 35 92
R3f24 2 VO [1][ 5 e u ENET MO Nel> o2 .o
o0 oy ENET_RESET L 1 2 RTL8211_PHYRST L PHYRSTB* RESET | VEDI A DEPENDENT - NS
MO 2] 8 o o ENET_MDI _P<2>  m o
MI-[2]] 0 o ENET_MDI _N<2> 5 a5
RTL8211 RSET 46
ENET_RESET_L is not asserted when WOL is active. = gl RSET REFERENCE Mo +[3] 1L o ENET_MDI _P<3> B 55 9
Hence, RC (R3725 and C3725) are nmade NOSTUFF. MO -[3]] 12 o o ENET_MDI _N<3> 5y 50
, RTL8211 CLK125 - 32 lakizs
CLOCK LEDO/ PHYADO| 34 o o RTL8211_PHYADO
%2 3 [Ty RTL8211 CLK25M CKXTAL1 > 42 | ekxTALL LED LED1/ PHYAD1| 35 o o RTL8211 PHYAD1
TP_RTL8211_CKXTAL2 - 43 |ckxTAL2 LED2/ RXDLY|_38 o o RTL8211_RXDLY
— G\D— . . 1
7901 R3755!| R3756!| |'R3757
SIRIBIS 10PE L 4. 725 4. 725 4. 7K
= Vo 1 1 16
CEOB" 2 M:Ab%vz %4522 2402L¥v
- Reserved for EM
per Real Tek request.
Et hernet PHY (RTL8211CL)

Configuration Settings:

PHYAD = 01 (PHY Address 00001)

AN[1: 0] = 11 (Full auto-negotiation)
RXDLY =0 (RXCLK transitions with data)
TXDLY =0 (No TXCLK Del ay)
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3.3V ENET FET

@2.5V Vgs: CRI Tl CAL
Rds(on) = 90nChm nax '\93810
I (max) = 1.7A (850 R4A101P
SOT- 23- HF
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Wiy z 45‘2{ 3810
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ECY 18y
B801 | o2 405 G
SSMVBNL FSOTEAB@EJ
5(G7 Siz
s PM SLP_RMGT L
MOBI LE:
Recommend al i asing PM SLP_RMGT_L and
=P3V3ENET_EN. Nets separated on
ARB for alternate power options.
W_.AN Enabl e Generati on
TVLAN' = ("S3" 8& "AP_PVR EN' & ("AC' || "S0"))
NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .
PM W.AN_EN L w
Pull-up is with power FET. 1- 05V ENET FET
Begs | o
SSMBNLSEEARE. | 1y X o 2022 5 7 _PP1V2R1VO5_S5
}_‘ L
26 PRt st 1.8V Vgs
n o s AP_PWR_EN AC OR SO_L CRI Tl CAL
47 54 30,26 20 22 2010 0 7 _PP3V3_SB R384 Q@840
?805 }gi 6D 801 03767 63°78°%65 63263 543 38 , 100K 1 SI 2312BDS
SSMBN15FEAPE VB N15FEAPE SOT23
sOT563 | KH L ™| Sor563 Sla/g}év
1 +—| =
B o R3842* 402 PP1V2RIVO5_ENET ;5 15 24 53 o7
5(G" siz 1S " G|2 69. 8K
16
w5 a2 97 2y SMC_ADAPTER EN M:zbzz
1 1C3841
- P1VOSENET_EN L E—
05 02 09 42 o7 2 7 ry_ PM_SLP_S3_L e L 2 gM
?841 122 402 P1VOSENET_EN L_RC
SSMONISEEHES |-
s
M
5[G” sl
. PM SLP_RMGT L

Non- ARB: -

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

RTL8211 25MHz O ock

) ! Et hernet & AirPort Support
NOTE: MCP79 can provide 25MHz clock, but clock runs whenever RMGT rails are powered.

Desi gns nust ensure PHY is powered whenever RMGT rails are, or use separate crystal.
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Page Not es

Power aliases required by this page:
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( NONE)
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PP3V3_FW FWPHY ;5 3 5
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C41301
e w
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B HH
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03 3 NC FW_TPBP A9 |TPBOP 105 ]5.0(/)K
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1 3 -
1% 7704]3%2 NCxI13 [ocR CTL_V12 (Reserved) z%zu‘@’
M:lg@ f— 005/ sS VREG_Vss
- L 2
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Page Notes
ol e <o 04 b 111 e poge 3.3V FW FET
- =PPBUS_S5_FWPVIRSW (syst em supply for bus power) @2.5V Vgs: CRI Tl CAL
- =PP3V3_FW LATEVG ACTI VE Rds(on) = 90mChm max N(_?lzgl 16%3689,73,79,62,68,63.59 59, PP3V3_ S0
- =PPVP_FW SUMNCDE (power passthru summation node) ot a0 77 70 o5 o o1 00 a8 , - 1.7A (85Q) RA101P 55°51°a9°48 47 45 43 39°37 29
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constrained on this page. It is
assumed that FireWre PHY page will
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to apply to entire TPA/ TPB XNets.
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FireWre Design Guide (FWG 0.6, 5/14/03)
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NOTE: Unused pins have "SMC _Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.
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o1 2 [THY LPC CLK33M SMC > D7_|P36 P86 SMBUS _SMC_MGMT_SCL 27 39 45 94 WM 2w ow 2 ew
44 19 LP ERI o094 Q/E' Q/E' Q/E'
@—C—L«%Pi . SMC ONoEF L am s 83449 ) és_i(io L¥5tF L¥BaLF L¥BaLF
“ 4 D4 P4 P91 - COK 43 61 62
= TP_SNC P41 T e o2l 2 o SMC_BS_ALRT_L %
0s 45 59 27¢gry SVBUS_SMC MGMI_SDA((CC) o o B2 P42 PO3| Gl o PM SLP_S3_L QTN 7 21 34 a7 69 82 s = l
s o SMS_PWRDN -« Al _|Pa3 Poal HA o PM SLP_S4 L (T 7 22 40 42 43 69 70 =
NCx—a 2 |pas POS| G4 o PM SLP_S4 L M 72023000 NOTE: P94 and P95 are shorted, P95 could be spare. G\D SMC AVSS
NCo B2 |Pas Pos|_F4_ o PM_CLK32K_SUSCLK 20 o R S AVSS s a0
7 oor SMC GFX THROTTLE L - Cl |p46 PO7| F1 o o (0OC) SMBUS SMC 0_SO_SDA @@ 45 48 53 78 94
o com_SMC_SYS_KBDLED - G |Pa7
aa 43 42 a0 qomp—SMC TX_ L <« @ |P50
aa 43 42 a0 [y SMC_RX_ L _» F3 |p51
24 70 59 45 455 SVBUS_SMC O_SO_SCL(OC) o 5 E4 P52
Uu4900
( DEBUG_SW 1) 2 _SMC_PAO > N3 |PAO H8S2117 PEO|_K1 - SMC_CASE_OPEN g
( DEBUG_SW 2) = _SMC_PAL -> NL_|PAL LGA- HF PE1| J3 - SMC_TCK O 43 44
2 PM SYSRST_L PA2 (2 OF 3) PE2| K2 - SMC_TDI ) e e
0 ¢oom} USB_DEBUGPRT EN L (OC) 4 M |PA3 oM T PE3|_J1 > SMC_TDO [ooTy 43 44
29 25 210> VEM EVENT_ L (O0) > N2 |PA4 PE4|_ K4 -— SMC_TMS N 43 44
= _SMC_PAS5 (O0) «—» L1 |PAS PFO|_K5 > < NC
LB SYS ONEW RE (O0) b K3 |PA6
- & PMLBATLOW L (00 L2 |pa7 PFL| N5 - SMC_SYS_LED o
PF2| _MB - SMC LI D O 43 50 61
NCx——»_ B8 |PBO PR3l 15 o o NC
21 om SMC_RUNTI ME_SCI _L - <9 |pB1 PF4l_MB NC
% 7 oy SMC_ODD_DETECT - B9 |pB2 PF5|_ N4 > SMC MCP_SAFE MODE  jmmy s
w2 SMC 1 G TH L A10_|PB3 PF6|_L4 > < NC
sy SMC_EXCARD_CP > Cl0 _|pB4 PF7|_ M4 > < NC
NCX— Bl PBS pc0l M8
s EXCARD L - EEm— . . .
o> 2% GFXCAO\/EgT:ENP L —> iﬁ z:j PGL -— SMS_INT_L ) @ NOTE: SMS Interrupt can be active high or |ow, renanme net accordingly.
7 —- PG| K SMBUS_SMC_BSA_SDA 745 61 62 94 If SMB interrupt is not used, pull up to SMC rail.
s ¢ooT} SMC_FAN 0_CTL - Gll |pco PG3|_K7 «— (OC) SMBUS_SMC BSA SCL (B 7 45 6162 94
s <o} SMC_FAN 1_CTL - Gl3 |PCl PGA|_Ki SMBUS_SMC A S3_SDA 7 31 45 51 94
s <o} NC SMC FAN 2_CTL - F12 |PC2 PGE|_N6 <« (00 SMBUS SMC A S3_SCL CBr 7 31 45 51 9
s (oo} NC SMC FAN 3_CTL - H13 |pc3 PGB|_MZ «— (OC) SMBUS_SMC B_SO_SDA CBD 45 48 94
TR SMC_FAN O0_TACH > GLO_|Pca PG7|_L6 s (OC) SMBUS SMC B SO_SCL CBD 5 8 94
29 T SMC FAN 1 _TACH - G2 |pcs
s NC _SMC FAN 2_TACH - H11 |Pcs PHO|_E2 > SMC_PROCHO o @
™ NG SMC_FAN_3_TACH o PHL_F2 - SMC_THRMIRI P o ©
* [ - = Pre|_J2 - SMC_PH2 s
s2 SM5_X_AXI S - MO |PDO PH3|_A4 - NC ALS GAIN 43
> — —> oD
2 [T SM5_Y_AXI S - N9 |PD1 PHAl B3 o o NC
2 y—SMB_Z_AXIL S > K10 |PD2 PHSL C4 o wNC
47+ [y SMC_GPU_1V8_| SENSE > L8 |pos SNC
47 4 [y SMC_MCP_CORE_| SENSE > v _|Poa
o 15 [y SMC_MCP_DDR_| SENSE - N8 |PDS SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008§]
46 43 SMC_MCP_VSENSE > K9 _|PD6
o o SMC_CPU_HI_I SENSE = L7 Jpor NOTI CE OF PROPRI ETARY PROPERTY
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SMC Reset "Button" / Brownout Detect
45 a5 a3 2 g0 30 32 31 3 7, PP3VA2_GBH
C5000: 1R5000
. 1K
il [B99e, i
402 G303 5402
SMC_MANUAL _RST_L 5/cD ouT|L RESETgdr, 12 1
v T e ANC o Nz
'R5001 1
) o [ ORI CAL
S| LK_PART=SMC_RST i,é)l 0¥V g:? -
260_3L %05" 2
15 40 33 42 g0 30 22 7 5 7 PPBVA2_G3
«» SMC TPAD RST L 1
s0 40 2 SMC_ONOFF_L
SMC AVREF Supply
CRI Tl CAL
020
45 40 49 2,038 3271 g 7. PP3VA2_GBH REF3333 PP3V3_S5_AVREF_SMC , ,,
- REE
1IN ouT_ 2 e i v mm
GND
3 1 C5026
—0.01UF
2 M
402
1 C5020 | C50251
L0 470F 10yF ——
0% 62T
2 & 3 2
T M X5R %(S?
G\D SMC AVSS 12 a0 47
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS: = . m
PART NUVBER =0'
35351381] 35351912 ALL Intersil |SL60002-33
System (Sl eep) LED Circuit
o0 55 53 51 41 40 30 33,09 7, PPBV._S3
R5031' |*R5030
sig 20
16W JATS
M:thgvz 0'2L¥v
SYS LED ILIM
SYS_LED L_VDI V
R5032*
1. 47L§ 6 5 4
b o s £ Q6030
402 L DVB54D0UV
SOT- 563
SYS LED L ZE?‘ {
- @
QL
S G C
1 2 3
[y SMC_SYS_LED SYS_LED ANODE oy o

NC SMC FAN 2_CTL

43 22

NC SMC FAN 2 CTL
VAKE_BASE=TRUE

a2

oo NC SMC FAN 2 TACH  — NC_SMC FAN 2 TACH 02 SMC FSB to 3.3V Level Shifting
— NAKE_BASESTRUE ) = 82,8180 77 70 69 8 e300 59 PP3V3 SO
2 NC SMC FAN 3_CTL — NC SMC_FAN 3 CTL 2
— NAKE_BASESTRUE ) = 38 85 8
s NC SMC FAN 3_TACH — NC SMC FAN 3 _TACH 2 aa
MAKE BASESTRUE — NO_TEST=TRUE 'R5061 'R5060
100K 10K
lllGW }E'\é\/
2¢‘102 P
TO smc
w42 _NC_ESTARLDO EN — NC ESTARIDO EN 20 SMC_PROCHOT_3_3_L gy =
— E_BASESTRUE NO_TEST=TRUE
TEST=TRUE CPU_PROCHOT_BUF ]
b 1 BO60
o SNOBC ACOK _ SMC BC ACCK P, | Bvesatowv
SMC_MCP_VSENSE __ SMC_MCP_VSENSE s ‘}4 SOT- 563
46 43 a2 E AKEBASE=TROE 42 43 a6 To cru R35%§<2 Q5060 Ol
o SMC CPU HI | SENSE __ SMC_CPU HI _| SENSE 12 aa 28 03 14 0CBS CPU_PROCHOT L 1 2 CPU PROCHOT L R 5 V BVE53D0LV %
= — VAKE_BASE=TRUE 128w SOT- 563
w402 SMC_MCP_CORE_| SENSE __ SMC_MCP_CORE_| SENSE i o bF 4 s
VAKE_ “BASE=TRUE 6/D 059 1
w2 SMC_ MCP_DDR | SENSE . SMC_MCP_DDR | SENSE s L NVBNL5EEAPE
VAKE_ “BASE=TRUE SOT563
w4 SMC_CPU FSB I SENSE . SMC CPU FSB_| SENSE s l
VAKE_BASE=TRUE —
o SMC GPU 1V8 I SENSE - SMC gu 1V8_| SENSE s 1S g2 =
NMAKE_BASE=TRUE
w2 _NC_EXCARD PVWR_EN _ NCEXCARD PVR_EN s SMC_PROCHOT =
— NAKE Bm =
w2 TP_SMC P24 — TP _SMC P24 2 o110 o PM_THRMIRI P_L
— NMAKE_BASE=TRUE — —
w6 43 .2 _SMC_BMON_MUX_SEL —  SMC BMON MUX_SEL i2 42 4
— MAKE_BASE=T 3D 059
w2 _TP_SMC P41 — NI}?E%A“%CET P41 w2 4 %I\é%\llSFEAPE
wae NC ALS GAIN — NC ALS GAIN
— NVAKE_BASE=
wwma SMC IG THROTTLE L SMC I G THROTTLE L s 7]S G5
VAKE_BASE=TRUE
w42 _TP_SMC RSTGATE L — TP _SMC RSTGATE L 4, 4 SMC THRMIRI P 142
VAKE_BASE=TRUE =
R5095 25 20 0 sz gozo gepiog 1 PPBVA2_GBH
2 qom SMC_EXCARD_OC_L 1 Y 2 EXCARD OC L me
Lew = _SNC_PAO R5091 100K 1 2 I
40 +» SMC_PA1 R50927 100K 1 5 5% 1716W M- LF 402
5% 17 16W MF- LF 402 >
43 a2 SNSINTL — SMS | NT L 2 as
WA ERSETTROE B w0 w2 _SMC_ONOFF_L R5070 10K 1 2 I
o1 5042 _SMC_LID R5071 100K 1 2 5% I/I6WW-LF 402
. SMC_PH2 R5072 10K 1 o 5% 17 I6WNF-LF 402 :
SMC Crystal Gircuit 442 20 _SMC_TX_L R5073 10K 1 2 9% UIGWWe-LFa0z  }
442 0 _SMC_RX_L R5074 100K 1 2 o% I/T6WW--TF 402
C5010 5% 17 T6W MF-TF 402 9
15pF
=2 SMC_XTAL 1 } 2 Debug Power "Button"
R5010 20 w2 SMC_TMB R5077 10K 1 2
2 SMC XTAL_R %V 1 42 _SMC_TDO R5078 10K 1 2 5% I7I6WM-LF 402 :
2 SMC _TDI R5079 10K 1 5> 5% 1/16WM—-LF 402
22 43 50 w2 SMC_TCK R5080 10K 1 2 % UTEWW-TFa0Z ¢
o427 _SMC BIL_BUTTON L R5081 10K 1 2 5% TTEWM-LFA02 7
o2 o1 a3 22 _SMC_BC_ACOK R5087 470K 1 2 5% ITIBWWM-LF402 7
I‘IIZl 442 _SMS_INT_L R5093 10K 1 2 5% I7I6WM-LF 402
20'593(.)2- = C5011 S HCPARTEPYR BTN D1(3'\4\/ Pl ace R5015, R5001 on bot t om si de 5% 1716W M- LF 402
z—[ 15pF 603
2 _SMC_EXTAL 10]2
L L
= *
«» _SMC BS_ALRT_L R5076 100K 1 2
w57 3 2 _SMC_ADAPTER_EN R5085 10K 1 2 5% TTEWW-LFA02 |
. SMC_CASE_OPEN R5086 10K 1 2 o% ITIEWW-LF 402
5% 17 16W MF- LF 402 >
«» SMC_EXCARD_CP R5088 10K 1 2 \
5% 17 16W M- LF 402
70 60 43 42 40 21 - _PM SLP_S4_L R5090 100K 1 \
706 4z a0 7 PMSLP_SA4 L — ] 5% 17 16W MF-LF 402

a2z

SMC_PAS

B 25‘22“2?2}“15912"12%5‘% 29 PP3V3_S0

81%39°%8°47" 25

R5089 10K 1

5%

1716W M- LF 402

SMC Support

SYNC_MASTER=DDR

SYNC_DATE=12/ 19/ 2008]

PLE COVPUTES

PROPERT AP I'NC.
AGREES TO THE FOLLOW NG

Il NOT TO REPRODUCE OR COPY I T

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
THE POSSESSOR

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7802 A0.0
d} APPLE | NC. e — =
NONE as o7

2




L PC+SPI

Connect or

CRI TI CAL
L
1
55909- 0374
M ST- SM
45 40 13 12 g0 20 32,513 7 PP3VA2_GBH a1 32
09 70 67 00 05 51 40 50 5 1 PPSV_SO ‘
i o]z |g  LPC CLK33M LPCPLUS (s =
o o1 12 19pry_LPC_AD<0> 3o o4 LPC_AD<2> D 0 2 04 30
o1 o1 12 19y LPC_AD<1> s, ° LPC_AD<3> GBS 19 42 01 o0
ws rmy_SPI_ALT_MOSI o °[0ST0 | ] SPIROM USE MB o #
w+ o _SPI_ALT_M SO < ooz TSPl AT aK am
o1 06 42 19 [y LPC_FRANE_L 3o | [ SsPI_ALT cs L Pommp
w2 15 oo PM_CLKRUN L <l 1500 o1 LPC_SERI RQ_ G o
s 1= o SMC_TNVB - 7l ol T, [ LPC PVRDWA L am e
s (. DEBUG RESET_L o195 o2 [T sve Tl QoD =
w5 4 o SMC_TDO ol 2o ol22 10 T smcTeK [ =
« [rmy_SMC_TRST_L 28l oz |0 SMC RESET L oD = 5
+ om._SMC_NDL -l 250 ol% | o | SMCNM oD
- SMC TX_L STl ol T T SMe RX L [ 0 4 4
Al ternate SPI ROM Support RS N B =2kt S T o—
By g
45 a8 13 42,10 20,2221 s 7 PP3VA2_GBH
e 1, PPOVE_S5 i LEEES LPCPLUS
’ C5114 516S0573
R5190" 1
LPCPLUS _ ka
N{:ztbzz vee
- SPI_CLK_R 1 lys M5 = SPI_ALT _CLK »
(a0 o
o = my_SPI_NOBI_R 2y 5110 M2 SPI _ALT_MOSI o
PI 3USB1022LE
o+ 7 SPI _CLK_MUX aa 50
R5191* . Gk o
10K CRITICAL P SPI _MOSI_MUX [T @4 o
M:-lgr\év 10 |sEL CE* 8
402, @D
(]
SEL H GH OUTPUTS TO D (ON BOARD ROW) .
SEL LOW OUTPUTS TO M ( FRANKCARD ROV) 1
o hh% 8 PP3V42 G3H LPCPLUS
15124
“TUR
LPCPLUS p %
- o= SPI_ALT_M SO am
R5140"
100K o1 4 21 qom—SPL_M SO 1 v+ M 5~ Pul | -up on debug card
%12\26 o mm SPI_CSO_R L 2. 5120 ™[4 SPI_ALT_CS_L oy s
265 PI 3usT|3F1,5)22LE
ol 7 SPI_M SO MUX 2 50
D¢ M
CRI TI CAL
a1 21 By SPI ROM USE_M.B — i SP’\I/ABE\/IB%JS%RUI\Q_B 10 |sgL - OE* |8 SPL_WLB CS L oy s
o R5144'|  PP3V3_S5 ;e g oatoutad’
20K ‘
LPCPLUS_NOT L 1B
R5146 L 4023
LA 2 :
% /5 PLACEMENT_NOTE=PLACE NEXT TO U1400
40.
LP
BT
st s o SPL_CLK_MUX W SPI_CLK R (ryaas o
M:ls'\év LP%&.??NOT
o s gy SPI_MOSI_MUX SPI_MXSI_ R (rmma o
LP 18
RBET Ml
ot an SPI_M SO MUX SPI _M SO 0 as
o % oo
[Ty
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LPC+SPI
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MCP79 SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "A" SMBus Connecti ons

NOTE: SMC RMT bus remmins powered and mmy be active in S3 state

25025784 22’215%5%5}15? 5% PP3V3_SO 25035784, zz’gfigsi‘ns}f% % PP3V3_ SO
i

70 52 50 45 32 31 27 21 5 7 PP3V3_S3
1 1 1 1 1 1
MCP79 R5200°)  ['5201 SO DI MM " A" sve R5250%  |'R5251 GPU Temp (Ext) sve RS270°) ['Rez71 TRACKPAD
2300 ‘12% 5%16 3100 w900 ‘12% 5%16 EMCL413: US550 w00 ‘12% 5%16 5800
( MASTER) M:thgv %-ZLIW (Wite: OxAO0 Read: OxAl) (MASTER) M:i %V %-ZLIW (Wite: 0x98 Read: 0x99) ( MASTER) M:i %V %-ZLIW (Wite: 0x90 Read: 0x91)
2 2 2 2 2 2
29 28 21 13 SMBUS MCP 0_CLK — SMBUS MCP_O0_CLK 55 2 2 53 48 45 12 SMBUS_SMC 0_SO_SCL SI\/BUS SNC 0_S0_sdl — SMBUS SMC 0_SO0_SCL 4 ss|ae 4 a2 317 SMBUS_SMC A S3_SCL— SMBUS SMC A S3_SCl — SMBUS SMC A S3_SCL %
5 MAKE_BASE=TRUE = a5 61 — NAKE_BASE=T] = 85 7|0 5 51 — WAKE_BASE=TRUE = 42735 |51
2928 21 13 SMEUBS I\/CP O DATA — SMBUS_MCP_O_DATA 1321 20 20 53 48 35 42 SMBUS_SMC 0_S0 SDA i 45 SI\/BUS SNC 0_S0_S — SMBUS SMC 0_SO0_SDA 12 as|as 1 a2 g1 Z’]SNBUS SMC_A_S3_SDA— NN%I\/EUS_SRI\GE A _S3_S — SMBUS SMC A S3_SDA Pl
| | I
SO DI vwM " B" GPU Tenp (Int) ALS
3200 Gr216: UB00O 3401
(Wite: OxA2 Read: OxA3) (Wite: Ox9E Read: Ox9F) (Wite: O0x72 Read: 0x73)
— SMBUS MCP_0_CLK 1331 28 29 — SMBUS SMC 0_SO_SCL 12 15 lag — SMBUS SMC A S3_SCL 7,88,
— SMBUS MCP 0 DATA ;22 2 2 — SMBUS_SMC 0_SO0_SDA 12 asas SMBUS_SMC _A_S3_SDA 1,88,

Sensor ADCs
U5930
(Wite: 0x10 Read: Ox11)

SMBUS_SMC_0_SO_SCL % %
SMBUS_SMC_0_SO_SDA % 3

SMC "Battery A" SMBus Connecti ons SMC "B" SMBus Connecti ons

46 aa 43 42 a0 g0 72 1 o 3 PP3VA2 G3H

B g et e PP3V3_SO
R52801 'R5281 il |1
SMe “61K 2°61K Battery SMC R532%9( 3R5261 CPU Tenp
1900 1/ 160 1756w 16955 14900 'lg% 5%16 EMC1413; US570
'\/0379 SIVBUS " ConneCt | ons (MRSTER) Mzahgz 2%‘2“ (See Table) (MASTER) Mii gv %-ZLIW (Wite: 0x98 Read: 0x99)
2 2
7779 69 58 63 50 59 PP3V3 SO w e gy, SMBUS SMG BSA SAL — M?K'\géJASSEg'\R/EEBSA SaL = SMBUS SMC BSA SCL g4, os 45 45 » SMBUS_SMC B SO_SCL 2.4 % SMBUS_SMC B_SO_SCl] — SMBUS SMC B SO_SCL .
1075077 s s 0e%s] By o3, SMBUS SMC BSA SDA . SVBUS SMC BSA SDA —  SMBUS_SMC BSA_SDA .15, s 122 - SVBUS_SMC_B_SO_SDA Bt S"éBéJAiSSEE-S]"’R‘SE B_SO_SDA — SMBUS_SVC B SO_SDA
I = B
1 1 !
NOP79 R5230! |'R5231 M key |
% %
2300 M:lg‘zv 5/16}9/ UB860 Battery Charger MCP TEMP
( MASTER?) 2522 Q%QL (WRITE: 0X72 READ: 0X73) Bat t 1 SL6258A - U7000 ENCLALZ: US500
a ery (Wite: 0x12 Read: O0x13)
o= w0 SVBUS MOP 1 CLK _ SMBUS MCP 1 CLK 41 4 s (WaTE: 008 READ, 0XD9)
= — 85 91 Battery Manager - (Wite: Ox16 Read: O0x17)
s e 15 3 SNBUS_MCP 1_DATA _ SVBUS MCP 1 DATA .« Battery LED Driver - (Wite: 0x36 Read: 0x37) = SMBUS_SMC BSA SQL ) _ SMBUS_SMC B SO_SCL
WAKE_BASESTROE | ) Battery Tom - (Wite: 0x00 Read: 0x01) —  SMBUS SMC BSA SDA ., ufa — SMBUS SMC B SO _SDA . .

LED BACKLI GHT
w9701
(VRITE: 0x58 READ: 0x59)

SMC " Management " SMBus Connecti ons

The bus formerly known as “Battery B'

—  swmusmr1ak 1 0 00 00 1092 50 45 32 3 27 m 0+ PPBV3_S3
— SMBUS MCP 1 DATA 21 45 60 85
R5290'| |'R5291
sMC i 65 %5/6K Vref DACs
e 2 sk, i
eren CARR wive: o e
45 42 30 z7 SMBUS SMC MGMT_SCL % £ SNBL?EES]M: MGMT_SCL| — SMBUS_SMC _MGMI_SCL 2 2
w22 0 z; SVBUS_SMC_MGMI_SDA 32 | SMBUS_SNC MGMI_SD4 —  SMBUS SMC MGMI_SDA % 3
|

Margi n Control
u2901

(Wite: 0x30 Read: 0x31)

_ SMBUS SMC MGMI_SCL % 3
_ SMBUS SNMC MGMI_SDA %

aw
&8

HDD Mar gi n Contr ol K19 SMBUS CONNECTI ONS
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CPU Vol tage Sense / Filter PBUS Vol tage Sense & Filter
o uues PPVOORE so_cpy_ XVB309 R5309 315
1 2 CPUVSENSE | N N Is SMC CPU_VSENSE a2 Fi 332CG
A o 0-6
Place short near ULO0O center M:_lg‘,é" 1 C5309 ) 66 o5 64 62 01 46 37 8 1
40. | 86 83 79
L %g%wl:
2 X
402
GND_SMC_AVSS . 43 46 47
Place RC close to SMC
D - Rt hevanin = 4573 ohns D
GPU Vol tage Sense / Filter SMC PBUS VSENSE
oo
172« _PPVCORE_GPU XVB359 R5359
1582 GPUVSENSE | N 1A IS SMC GPU_VSENSE oo 2
Place short near UB000 center 1 l_f{é\év 1 C5359
40 - 200 2UF
2 % \ ‘ PBUSVSENS EN L GND_SMC AVSS .; 4 4 47
402
G\ID S’\/C AVSS 42 43 46 a7 Place RC close to SMC
Place RC close to SMC
D
7 206315
— MCP Vol tage Sense / Filter . PMSLP S3 L R ZGi 2JEDS63320G
! s
Enabl es PBUS VSense divider when high
w1 PPVCORE_SO_McP_REGXVRZ99 R5399 T
1 2 NCPVSENSE_I N KR |, svc MR VSENSE o e
PLACEMENT_NOTE=P| ace near Ul400 center 11%7 =
G | csaeg
S
2 305
GND SMC AVSS .. 45 46 a7
Place RC close to SMC
BMON Current Sense - Entire circuit nust be near SMC (U4900)
45 aa a3 a2_ao0_26 32 21 5 7 _PP3V42_ G3H
54%3%63263"58 4o BVON ENG
BMON_ENG Jicﬁssg
BMON_ENG U5313 FUF
— NC7SB3157P6XG 2 %, L
771(;513:%8 BMVON | NA OUT 1le S0 smle  SMC MUX_SEL (e 12«2 402
T %}g = BMON_ENG 1
REGULATOR S DE: b v+ 2| oo ved 8 DCI N Current Sense Filter
U53q3 3513391 Place RC ol 0se to SMC
w = om CHGR_CSO R P shy NS rle « . CHGR_BVON 3 s BMON_AMUX_ouT 1% 53K SMC_BATT_| SENSEp, -
VER 1 1 BMON_ENG M:llo{gw 1 90 l315:5338 0
v o2 CHGR CSO R N 4 Rer| 1 R5371 o5F G53 " CHER AMON % 23K sMc Dol N I SENSE "
ALY B%ﬁ% 100K 200 2UF ™ — 1Y, >
%
LowD 1 DE: o 3 Hiow 2 ot/ WY |1c5380
w 2 1 2402 402 L 2UF
e | G\D _SMC AVSS., 4 s 4 T gfj“g%
X
B Moni tors battery di scharge 40 éNTD SVC AVSS B
current frombattery to PBUS — e
| NA213 has gain of 50V/V
CPU VCore Hi gh Side Current Sensor
00 oa|s¥e10eR0 B8 T PO VA2_GBH
! CEE’UE;B:B CPU VCore Load Side Current Sense / Filter
5 %W Place RC cl ose to SMC
m I g"" R5331
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MCP VCore Current Sense

3

MCP VCore Current Sense Filter

Place RC close to SMC

23721%18°18%15%59 gg PP3V3_S0

55751740 48 47745 143" 39”57

|+ cs440

. 1UF
%

o . P1V5_SO_KELVI N

oy PLV5_SO_SENSE

R5470
MePCORESO_IMON. 1% P8% | v MoP CORE_ I SENSE [y 4 0
1%
WbE 1105470
—— 22t
2 %5

L GND SMC AVSS . 43 46 47

MCP MEM VDD Current Sense

P1V5_S0_SENS

OPA2330
3|, v DFN
441 =
1UF

154MFV- YAE

MCP MEM VDD Current

Place RC close to SMC

Sense Filter

SMC_MCP_DDR_| SENSE

GPU VCore Current Sense

GPU VCore Current
R5§193 Place RC close to SVC
+» [y GEXI MVP6_| VON W’ﬁ o GPUI SENS_P R5475
195 4. 53Ig
widy 1 SMC_GPU_| SENSE
44 1%
16
R5491 Vob¥ |1 Ce4v5
110K, . ePULSENS N | 0%
= 402

1.4X GAIN FOR SENSI NG CURRENT UP TO 25 AWPS

R5442 -
1 P1V5_ SO _SENSE|B1, 9, 2 P1V5_S0_SENSE_AMP
16W
3 502 P1V5_SO_SENSE C
'R5443
118
1%
1/16W
ME- LF
2£ll)2

MCP MEM VDD Current Sense and CPU FSB 1. 05V Current

dual package opanp U5440

CPU FSB 1. 05V Current Sense

GND_SNC_AVSS 4 42 46 41

75 74 73 72 9 8 (OOT}

Sense share

52,81 20 7770 69 g5 g3 60 59
2§228120021721°18%18%1 8%°0 PP3V3 SO
26781740707 45 0 3031

R

GPU VCore Current Sense and GPU 1.8V Current

dual package opanp U5410

GPU 1.8V Current Sense

GND_SNC_AVSS 4 42 46 o7
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Sense Filter
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e 1.05V CPU Current Sense Filter
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470PF - M 1AM
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403"
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%
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CPU Proximty/ CPU Di e/ R ght Fin Stack

R5570
AL 1 PPSVS_SO 1 2 R
Sy R 2 1 C5570
Lo ; ~9yiurReSTL |RE572

2 B AR (30K

U5570 v 16
o 10q@ry_CPU_THERMD P 2570, ] Mibz z%iLw
. SI GNAL_MODEL=| ENPTV DFN
Det ect CPU Di e Tenperature 22 THERM / A 7 CPUTHVENS THM L
058 T 2 ORI TV CAL .| 8 CPUTHVENS ALERT_L

p
3

402 4 | DP2/ DN3 SMDATA|_9 SMBUS SMC B _SO_SDA (g 4z 45 46 o4
5

% 10y CPU_THERMD N

Dr2/ DP3 svoik| 10 SMBUS SMC B SO_SCL gy 42 45 40 o0
G\ND THRM_PAD
6 11

' Pl acenent note: '

9 SPUTHVBENS D2_P

1 Place U5570 under CPU |
3 sl G\‘ALJ"‘DEL:EWVSQO 1 = ,and close to left fin stack |
?501 1 0. 0022 F—— —
Detect Right Fin Stack Tenperature BC84SOBFI>/:E(2X'§| Cété\r\ﬁz
2y 402
s CPUTHVSBNS D2_N

' Pl acenment note:
I Place Q501 on bottom side
1 close to right fin stack

MCP Proximty/ MCP Die/Battery Charger Proximty

R545700
A At £ PP3VE_SO 1 2 PP3V3 SO REMIHVENS R
5 M:Sl%r‘é" VMOLEFTAEEE%EW. 3\/@?&8: 3% m 1 CESOO Not e: EMC1413 can perform Beta
402 o Conpensation for External Diode 1 only
8\4’ R55011 'R5502
9 21 (A MCP_THMDI ODE P %SW' 10K
; Wt = R
SI GNAL_MODEL =] 2102 402
Detect MCP Die Tenperature 1 1 U5500 2
0. 0022UF::¢:: EMC1413
DFN
&y 2 2| pp1 THERM / Al 7 REMTHVBNS THM L
P MCP_THVDI ODE_N 3| g O T CAL e | 8 REMIHIVENS_ALERT L
s MCPTHVENS_D P 4| P2/ DN3 SMDATA|_9 SMBUS_SMC B_S0_SDA LB 42 45 48 94
5 | b2/ DP3 swoLk |10 SMBUS_SMC B_S0_SCL (T 2 45 40 5
Detect Battery Charger Tenperature 3 G\D THRM_PAD
| L_| 1 =) 6 11
GBo02 1 SN EBE D] 1
BC846BMXXH 0. 0022yF ——
SOT732-3 K S e s S e o -
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' Pl acenent note: ‘ Bl Bearment et ST o
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i charger circuit , X . !
,,,,,,,,,,,,,,,, to IC pins as possible !
R545750
282280580257 51°1§°18815%°9 §° PP3V3 S0 1 2 PP3V3_S0_GPUTHMSNS R
R R UE T CR T v 1 BIFES 38 m
M:lﬁ'\g\/ VR AGERSYEDTH=0- 1 CES?:O
402 u
2 7 R5551'| |'R5552
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Detect GPU Di e Tenperature U5550 - 2 2
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DFN
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3 «|. 8
96 77 76 (B GPU_TDI ODE_N ONL o 71 CAL-ERT GPUTHVSBNS ALERT L
. s GPUTHVBNS_D P 4| pP2/ DNB swvoaTAl_® SMBUS_SMC 0_S0_SDA B/ 42 45 53 78 94
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Left Fan R ght Fan
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16 16
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R56511 5 R5661* 5
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USB | NTERFACES TO M.B

TRACKPAD Pl CK BUTTONS

91 20

1 SSP_SCLK P1_1

50

SPI HOST TO z2 KEYBOARD SCANNER
PP3V3_S3_PSOC s,
w7 PILCKB L Qa9
s BUTTON DI SABLE
«, _Z2_HOST_I NTN B
w WS _LEFT _SHI FT_KEY =
s WS_LEFT_OPTI ON_KEY
HEREHEEEREHREEE
mhﬁmmr\wgovmoov
Nlmlololololg > O|OIOIO|N|NI
» W5 CONTROL_KEY 1p2 3 aaadaad gaaaaoa P2 24 W KBDIL7,.
57 Z2_KEY _ACT L 2p2 1 P27 0/41_ W5 KBDI16N,,
TP_BOOT_CFGL 3pg 7 CRI TI CAL P4 640 WS KBD15_C,,
TP P4 5 4p4 5 uUs701 P4 4|39 WS KBD14, 4,
o+ _Z2_DEBUGB 5P4_3 CY8C24794 P4a_2[38 W5 KBD13, 5
57 _Z2_RESET 6pa 1 MF P4 0/37 W5 KBD12, 4
s 7 _PSOC M SO 7 P3:7 (SYM VER2) p3:e 36 WS _KBD11 ;s
. PSOC F CS L 8pP3_5 APN 33752983 P3_4[35 W5 KBDI10O; s
s 7 _PSOC_MOSI 9P3_3 oMT P3 234 W5 KBD9; s
o7 _PSOC SCLK 10p3_1 P3_0[33 W5 KBDB ;.
a7 Z22_M SO 11 p5 7 P5 6/32 W5 KBD7 ;5
ws Z2_CS_L 12p5 5 P5_4[31 WS KBD1 ;5
s 7 _Z2_NMOSI 13 p5:3 p5:2 30 WS KBD2;
57 Z2_SCLK 4p5 1 o q ~ooN T P5_0[29 W5 KBD3: s
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frralaaSERaeeT  PADY
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| SSP SDATA/ | 2C SDA
+NC PSOC P1 3 | Z2_CLKIN -
NC P7 7,

| SSP SCLK/ | 2C SCL

91 20

USB_TPAD N

DI FFERENTI AL_PAI R=USB2_TPAD R527 01
USB TPAD P 1 2 USB_TPAD R P
5%
oW F L_PAl R=USB2_TPA
F st
TO MLB CONNECTOR
R527402

1 2 USB TPAD R

N

U5701 CHI P DECOUPL

I NG

DI FFERENTI AL_PAI R=USB2_TPAD 510{8 EEEFSESQIT&T%E £827TPAD
5;‘9’ 5 90D

PP3V3_S3_PSCC s,
[—PP3V3_S3 PSU

PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706
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R5704 PR3V
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5250 45 32 31 27 21 8 7
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KEYBOARD CONNECTOR

IC PIN NAVE CURRENT R_SNS V_SNS POVER
TMP102 V+ 10UA 2.55 KOHM 0.0255 VvV 0.255E-6 W \]5713
80UA 0.204 VvV 16.32E-6 W APN 518S0637
3v3 LDO VoD 60MA MAX 10 oM 0.6 V 36E-3 W NC X %%O
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14MA ( MAX) 0.021 VvV 294E-6 W L KBDl 2.
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s0 7 W_KBD5 o
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i
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PP3V3_S3
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o
APN 311S0406
, 5%%2%%'%»:5@5  CRTcA
B WS LEFT OPTI ON KEY w7 Ws_LEFT_SHI FT_KBD i SMZ4LVCIGLO
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BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POAER CONSUMPTI ON

- DROOP LI NE REGULATI ON

- RIPPLE TO MEET ERS

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

APN 15250504 - R5812, R5813, C5818 MODI FI ED

| PD FLEX CONNECTOR

5559 51 43 41 40 3,23 99 7 PPBV_S3 fgl8 18 ](_jAL
3. UK 870MA %802 R5806
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BOM CPTI O KBDLED YES oRIT1 AL i bres 2w VELLSPRI NG 2
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Anal og SMS

R5921 PULLS UP SMS_PWRDN TO TURN OFF SMS WHEN PI N | S NOT BEI NG DRI VEN BY SMC
Desired orientation when

70 50 a5 32 31 27 21 5 7 _PP3V3_S3 .
1 1
. s LC?}QU%Z L?@&ZG pl aced on board top-side: B
R5921 s 3 * 55
Wy APSIAH
05 i = = +YI
2 1Fs - vourx 12 SM5_X AXI S [ 42 Front of system
s2 42 SMV5_ PVWRDN 5242 — SNVS_PWRI S |pp CRI TI L +X
o — WAKE_BASE=TR | SVE SELFTESD |sr v 10 sve Y AxiS oD <2 +Z (up)
vouTz| 8 SM5 Z AXI S o O
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NC _4 |RES
1R5922
1aOuK $ %i i% $ O rcle indi cates pi ni | ocati on when pl aced
Y e 9l Nol 16 NC 1C5923 |1 C5924 |1(C5925 in correct orientation -
2402 aD ——0,01UF -0, 01UF —— 0. 01UF
™ 2 };M 2 };M 2 };M
402 402 402
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o5 7a¢@yFB A DO<0> > 20 | FBA DO FBA OMDO | V32 FB A LMA<4> o 74 o o5 75 FB B DOQ<0> D1 | Fpc po FBc oMo | C17  _J FB B LMA<4> o 75 0
0 74 FB A DQ<1> R32 | Fga D1 FBA CvpL | V81 FB A RAS L 74 05 sseqEy FBBDOI> o o B fppcpr FBcovp1 | B9 | FBBRASL ooy 7S
@y FBADO2> o o POl | ppaA FACVMRZ | WL | FBALMASS>  pmoees sseqEy FBBDO2> o o FI0 | ppcpp FBC OVD2 | D18 FB B LMASS> T 75 0
o5 7aq@yFB A DO<3> <« 20 | FBA D3 FBA_OMD3 |_Y32 FB A BA<1> 74 95 o5 75¢@yFB B DO<3> <« 2 | FBC DB FBc oMs | P21 FB B BA<l> o 75 0
o5 7agE—yFB A DOcd> <« 31 | FBA D4 FBA CVD4 | ABSS _J  FB A UWA<2> oo 7+ 0 o5 75CE—y_FB B DOcd> <« 8| FBC D4 FBC OVMD4 | A28 | FB B UWA<2> o s e
05 74 FB A 5> M2 | FBA D5 FBA_CMVD5 | AB34 FB A UMA<4> 74 95 o5 75—y FB B DO<5> <« 2 | FBC DS FBC OMDS | D21 FB B UVA<4> o s 0
o5 7agE—yFB A DO<6> <« "E0 | FBA DS FBA CVDS | VBS _  FB A UVA<3> Ty 74 95 o5 75¢E—yFB B DO<6> «> 2 | FBC D6 FBC OMDS | B23  _  FB B UWA<3> oo 7 9
o5 TagEry FBA DT> o o LSO | ppap7 FBA CMD7 | VB3 NCFBACSIL  yymyw FB_B_DQ<7> F12 | rgc D7 FBC OMD7 | E20  NCFBBCSIL  omyw
o5 7aq@yFB A DO<8> <« 23 | FBA DB FBA CMDB | WO FB ACSOL o 7 o5 75 (@) FB B DO<8> <« 1 | FBC DB FBC OMDB| @1 FBBCSOL oD 7
o5 7aq@yFB A DO<9> <« 2 | FBA DY FBA CVMDO | T34 FB A MA<11> T 74 o o5 75¢@yFB B DO<9> <« 23 | FBC DO FBC CvDo | F20  J  FB B MA<11> oo 75 0
o5 7aggry FB A DO<10> 35 | FBA D10 FBA CVMDIO| 135 | FBACASL oD 7 s a5 75, FB_B 10> All | FBC D10 FBCovDLO | F19 FB B CAS L oD 75 0
o5 7aq@yFB A DO<11> <« 25 | FBA DI1 FBA CWDLL | ABSL | FBAVEL oy 74 55 o5 75¢@ryFB B DO<11> <« 8 | FBC D11 FBC OMDIL| F23  J FBBVEL oo 75 0
05 74 FB A 12> N34 | Fga D12 FBA_OwDL2 | Y30 FB A BA<O> 74 95 95 75, FB B 12> A8 | rBc D12 FBC CVD12 | A22  _  FB B BA<O> o s 0
o5 7a @y FB A DO<13> o« 32 | FBA D13 FBA CVDI3 | Y34 FB A UWA<5> oo 74 % o5 75y FB B DO<13> >3 | FBC D13 FBC CVD13 | ©22  FB B UWA<5> oD 75 %
05 74 FB A 14> L32 | Fga D14 FBA_CVDL4 | V82 FB A MA<12> 74 95 95 75, FB B 14> Cl1l | rpc D14 FBC_CVDL4 | BY7 FB B MA<12> oo 7 9
o5 1By FB A DO<15> 2% | FBA D15 FBA CMVDIS | AA30 | FB A DRAM RST o [TOT> 74 o5 o5 75 (B FB B DO<15> <«—»_20 | FBC DI5 FBC_CwvD1s | F24 | FB B DRAM RST o [T 75 o5
05 74 FB A 16> K31 | FBA D16 FBA_CMVD16 | AA32 FB A MA<7> 74 95 o5 75 FB B 16> D12 | gpc P16 FBC_CVD16 | 25 _ FB B MA<7> D 75 %
o5 7agE—yFB A DO<17> 30 | FBA DL7 FBA CVDL7 | Y33 FB A MA<10> ooy 74 95 'R8200 o5 75¢E—yFB B DO<17> <« 22 | FBC D17 FBC_OWDL7 | B2 FB B MA<10> ooy 7 9 'R8250
o5 74 FB_A 18> B0 | Fa D18 FBA CVD18 | B2 FB A CKE o [T 10K a5 75, FB_B 18> F17 | FBc D18 FBC cvD18 | 20 FB B OKE o [T 5 10K
o5 7aq@yFB A DO<19> <32 | FBA D19 FBA_CMDLO | Y31 FB A MA<O> 74 95 Tiew o5 7@y FB B DO<19> <15 | FBC D19 FBC_OWDLO | B22 FB B MA<O> o 75 0 Tiew
T I S — o1 1o 1o
o5 74 FB A DQ<20> G32 | A D20 FBA OVMD20 | W34 | FB A MA<O> oo s |'R8201 , 02 o5 78 FB B DQ<20> F16 | rec po FBC OVD20 | A9 | FB B MA<O> oo 7S 1R8251 , 02
o5 7agEy—FB_A DO<21> o« 20 | FBA D21 FBA CVD21 | Y35 _  FB A MA<6> ooy 74 % 10K o5 75 (B> FB B DO<21> «—» 16 | FBC D21 FBC OVD21 | D22 FB B MA<6> o s 0 10K
o5 7aq@yFB A DO<22> >0 | FBA D22 FBA CVD22 | VB4 FB A LMA<2> T 74 o Tiew o5 75¢@yFB B DO<22> <« 2 | FBC D22 FBC oMp22 | D20 0 FB B LMA<2> oo 75 0 Tiew
- LF = LR =
o 74 FB A DQ<23> GB1 | rpa D23 FBA CvD23 | V30 FB A MA<8> a5 |, k00 o5 75 FB B DQ<23> F13 | FBc D23 FBC VD23 | E19 _  FB B MA<B> ooy 7S , 02
o5 74 FB A DQ<24> H33 | rBA D24 FBA CVD24 | S5 J  FB A LMA<3> oo 7+ 9 o5 75 FB B DQ<24> D13 | rac D24 FBC CvD24 | D19 FB B LMA<3> o s 0
o5 74 FB A DQ<25> K35 | FBA D25 FBA_OvD25 | W0 FB A MA<1> 7aes L o5 75 FB B DQ<25> A3 | FBc D25 FBC_OVD25 | P18 _  FB B MA<1> o s L
o5 TagEyFB A DO<26> 33 | FBA D26 FBA CMD26 | B3 NC FBA MA<13> oo - o5 15¢EyFB B DO<26> <« 23 | FBC D26 FBC cv26 | CL9  _ NC FBB MA<13> o -
05 74 FB A 27> B4 | FBA D27 FBA_CMVD27 | AB30 FB A BA<2> 74 95 o5 75 FB B 27> Al4 | FBC D27 FBC CVD27 | P22 FB B BA<2> oD 75 %
o5 7ag@yFB A DO<28> >34 | FBA D28 FBA_CVD28 | ABSS . NC FBA CvD28 = o5 75(@ryFB B DO<28> <« 0 | FBC D28 FBC_OvD28 | 23 NC FBC CvD28 ”
95 74 FB A 29> E33 | FBA D29 FBA CVD20 | 133 NC FBA CMD29 7 95 75, FB B 29> AL7 | FBC_D29 FBC_CcvD29 | B20 NC FBC CMD29 7
o5 7a¢@yFB A DO<30> > 24 | FBA D30 FBA_CVMD3O | V29 _ NC FBA CMD30O . o5 75¢E—yFB B DO<30> <«—» 216 | FBC D30 FBC_CMD3O | A20  _ NC FBC CMDB0O e
D1
% u@% E$7$; FBA CLko | T32 FB A CLK P<0> 74 95 o 75@% E:%Bg; FBC CLko | E17 FB B CLK P<0> 75 95
o5 ey FB A DQ32> o o A | \_| one | T31 os 1sqpry—FB B DQ<32> o o o7 | > | a Ko+ | D17
B A 33> AL | rpa pa3 FBA_CLKO 3 FB A CLK N<O> oo 74 % s B 33> D26 | rec oa3 FBC_CLKO FB B CLK N<O> 5 65
T e FeaClkl A8, FB A OLK Pol> e = G Y T Y S N ey e foaxp
% 74 FBA_D34 CLK1* | AC30 FB A CLK N<1> 9 75 FBC_DG4 cLk1* | E23 FB B CLK N<1>
- FB_A DO<35> AF31 | rpa pos FBA_CLK1 > [Ty 74 %5 - FB B DO<35> F25 | rec oos FBC_CLK1 > o s %
AF30 F27
95 74 FB A 36> FBA_D36 FBA P30 B A L<0> . 95 75 FB B 36> FBC_D36 Fec F11 B B L<0> o os
o5 1agEy FB A DQ<37> "0 | FBA D37 DA |77 g FBADML0> o5 75CE—y_FB B DO<37> <« 28 | FBC DB7 ~DQw °
- FBA DQWL | P82 FB A L<1> 7 05 - FBC_DQwL | D10 FB B L<1> 75 0
o5 7 FB A DQ<38> AC32 | ppa pas - o 75 FB B DQ<38> F28 | rBC_De8 = o
- FBA DQW | J30 o | FB A DOM L<2> CBD 7 9 - FBC DQW | P15 o | FB B DOV L<2> CBD> 75 9
o5 74 FB A DO<39> AE30 | Fpa D39 f o5 75 FB B DO<39> D29 | rgc_ D39 - T
- FBA DQWB | M4 o o FB A DOM L<3> B 7 9 - FBC DQWB | A6 o  FBB DOML<3> > 75
05 74 FB_A 40> AE32 | FBA_ D40 = 95 75, FB B 40> A25 | FBC D40 - %
- FBA_DQw | AF32 FB A L<4> 74 95 - FBC_DQws | D27 FB B L<4> 75 05
o 7a FB A DO<41> AF33 | Ega D41 - 95 75 FB B DQ<41> B25 | pFec D41 = o
= FBA_DQMVG | AF35 EB_A L<5> 74 o5 ~ FBC_DQMVB | D28 FB B L<5> 75 95
o 7 B A 42> AF34 | cpa paz | o2 g FBADMLSS> gy 95 75, FB B 42> D25 | rc pa2 ~ o
— FBA DQMVB | AL32 FB A L<6> 74 95 — FBC DQws | D34 FB B L<6> 5 65
o5 7aEyFB A DQ<43> —s 535 | FBA D43 = AL3a =N L<7> o5 75 (B> FB B DO<43> —s_ 26 | FBC D43 = A3 s B L<7> °
05 1agmry_FB A DO<ad> s 533 | FBA D14 FBADOW | " g » FBADMLT> ___cpr 7 o o 15¢@~_FB B DQ<d4> «» 28 | FBC D14 FBCDQW | =" o o FBBODML<7> sy vs s
o5 74 FB A DQ<45> AB34 | FBA D45 B2 o5 75 FB B DQ<45> B28 | pgc 45 Do
— FB A > — FB B > PP1V1 RE(
e FB A 46> AC35 | EBA D6 FBA_DQS_RNO g —y (L 74 95 - B B 46> A28 | rpc Das FBC_DQS_RNO 510 o (L 75 95 83 78 76 73 71 8 SOGPU REG
- FBA RN1 . FB( RN1 5 95
o5 74 FB A DQ<47> AB32 | pa D47 i Mot AW o 75 FB B DO<47> A29 | Fac a7 FB%DQ&RNZ = - =~ 7% L8290
- FB A DO<48> ANB3 | £ Das \_DQ5_ T—%@ 78 95 - FB B DO<48> E29 | rpc s > DQS_ o Fo.8 2 75 95 FERR- 220- OHM
s s Aa| D9 oo [ A9 3 e A rosees P s s o | FCX0 fecomm| 2 3 o s fe EReSpemaE e
o5 7aggryFB A DOS50> 533 | FBA D50 i AC34 e o3 78 76 73 71 o PPLVL SOGPU REG o5 78 FB B DQ<50> D80 | ppc ps0 i 796 e M N-RECK-W DTH-0. 2 M
ANVB3 FBA_DQS_RN5 < FB A RDOS<5> N 74 05 E31 FBC_DQS_RN5 FB B 5> 75 95 IOLTAGE=T. LV
95 74 FB_A 51> FBA_D51 AJ31 B A 6> L8200 95 75 FB_B 51> FBC_D51 D31 B B 6> C8290
- B A 52> A3L | oA Do2 FBA_DQS_RN6 74 05 820( . B B 52> 33 | rec a2 FBC_DQS_RN6 75 95 0. 1UF
\ D5 FBA DQs R\7 | AI35 o FB A RDOS<7> ] 7 5 FERR- 220- OHM ~D5 FBC_DQs_R\7 | A3 o FB B_RDQS<7> a7 55 20%
o5 74 FB A DQ<53> AKS0 | A D53 = 95 75 FB B DQ<53> D83 | rpc ps3 = % v
\ D5 PP1V1 _GPU FBPLLAVDDO F - D5 e
05 74 FB A DQ<54> AJ30 | FBA D54 N B A o> AW o5 7@y FB B DO<54> F32 | ppc D54 E10 FB B 0> “
o 74 B A 55> AH30 FBA D55 FBA_DQS_WPO 74 95 MW o 75 FB B 55> E32 FBC D55 FBC_DQS_WPO 75 95
= FBA_DQs_wp1 | L34 FB A 1> 74 05 = FBC_DQs_we1 |_ALO FB B 1> 75 05
o5 74 FB A DQ<56> AMBS | Epa DB6 - 1 C8201 o5 75 FB B DQ<56> B29 | rgc D56 i ° %
= FBA DQs_wWe2 | 932 FB A 2> — FBC_DQs_we2 | D14 FB B 2> =
FB A 57> AHB3 e s ; FB B 57> 9 - DB 75 95
9 71 DOx: -—> FBA D57 FBA w3 |_FB5 B A 3> os 7s¢EryFB B D<57> o o ~9Y | FBC D57 FBC w3 | Cl4 FB B 3>
AHB5 \_DQ5_! L-=° o FBAWXS3> ooy 740 B31 > DQS_ L =% o FBBWS<3> = roony 7595
95 74 FB A 58> g FBA_D58 FBA wea | AE31 B A 4> . 95 75 FB B 58> — FBC_D58 s wea | E26 B B 4> o 75 74 73 72 47 9 5 _PP1V8 SOGPU J SNS
FB A 59> FBA — - > oo SNS 5 75 FB B 59> FB( - DS o
oo (B FBADXBI o o 07 FBA D59 FBA DO wes | AC33 FB A 5> 140 oo o@D FBBDOB9> o g o7 | FBC D59 FBC DOs_wes | B26 FB B 5> 15 o5 s X
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- FBA_DQS_WP7 » FB A VDOS<7> oo - FBC_DQS_WP7 FB B 7> s o
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10UF ——0.1uF  ——0.1uF ——0.1uF ——0. 1uF F12 |vpD3 T <  vss3 G2 108 05t j— L Dson — Qoot VDD3 T <  vss3 (NONB)
20 T g% 0% 10% 1% < L1 o3V , 1ov Y , 1ov Y M. \vooa < vssal L1
sV, 2 8% 2 1% 2 % 2 1% ML \vDD4 g Vvss4 xR 2 X5R X5R R SR > > L1z - ded by thi 2ge:
603 402 402 402 402 ML2 |vDD5 ' vsss| L12 603 402 402 ML2 |\vDD5 VSS5 BOM opti ons provide y s page:
VDD6 g 8 vsse| V3 ’ VDD6 8 vsse| V3 VRAMA
V10
1 V11l |vpD7 8 - vss7| V1o €L [ V11 \vDD7 8 § VSSs7
= N B @
K1 VDDA ™ J1
KL jvopro 7 Q9 vssaol IL K12 VoDA0 % @ VSSA0 1
K12 lvopar  § o vssal| J12 \VDDA1 g o vssal
3 N
N Al v vssqo| Bl
. . Moo = 3 vesool BL 108460 |1 C8465 SRy X -
C8410 C8415 AL2 o B4 F — 0 1uF A2 lvoDQL ™ VSSQL
1 I g VDDQL ™ VSSQL ——o0.1u ——0.1u &5
0. 1uF B9 10% 10% Cl |vi VSSQ@
T 1% 0% Cl |vDbQe VsSsQ , 16V , 1oV DDQ2 e
2 2 B12 X5R X5R A vDDQ@B VSS@
e pris A vDDQB VvSsS@ 402 202
ua:gzn a 18400. J12 < |VDDQ4 vssQ4| DL . . hen GAD 18400. J1 18400. J12 9 |VvDDQ4 vssQ4| DL
Connect to designated pin, then GND c12 lvonos vsscs| D4 Connect to designated pin, then C12 |vDDGG VSSQB I;';
El |vi VSSQ6
L El |VDDQs vssQs| D9 L DDQS
74 73 72 47 o 3 PP1V8 SOGPU | SNS = E4 vDDQ7 vssqr| D12 75 74 73 72 a7 9 8 PP1V8 SOGPU | SNS l = E4_\VDDQY vssqr| D12
%
. . . = @
.3 E9 |vooos VSSQB il Elg xm ﬁzg Gl1
E12 VDDGO VSSQD 1 1 1 1 1 C8474 |1 CB475 |1 CB476
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N9 \vDDQL4 vssQLa| P9 ¢ = L p > 'VDDQL4 VSSQL4 e
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' R8433* R4 _vopQi7 vssQL7| T4 R8480* R8483 VDDQL QL
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v v 1 sswmggg:g sswmggg:g 1 \;28492’ R8494" R8496" C8496 ! SSMBNL5FEAPE SSMBNL5FEAPE
R8440" R8442' R8444' R8446 8446 1 oty o R8490 192 194 196 CBASG | sorses sorses
1K 121 121 243 0.01UF FB_VREF_UNTERM 5% 1% 1% 1% 1% T 75 74 73 [ry-FB_VREE_UNTERM
5% 1% 1% e 10% RO e 1/ 16W 1/ 16W 1/ 16W 1/ 16W i 2 7776
1/ 16W 1/16W 1/16W 1/16W 16V vt v ity NE-LF VE-LF ST
a6z a6z 62 s ceRv 2 2[G7 S s[G7 st 402, 402 , 402, VRAME 4922 2 M
2 2 VRAMA " 2 VRAMA 2 402 : X VRAMH X ‘RB497 1
'R8443 'R8445 'R8447 = R8493 R8495 8. = T
oM T = = 121 121 om =
by by £y 35 35 35 CRI Tl CAL
1/ 16W 1/ 16W 1/ 16W CRI TI CAL asw asw iew !
M-LF MECLF MEOLF 402 402 2 402
, 402 , 402 , 402 2 2
. K9 pw| E3 FB A L<7> 73 95
e 74 75 [Ty FB_A_MA<O> > KO Us400 ow| E3 FB A L<3> 13 08 05 74 73 [Ty -FBA MASO> > A0 ug450 £10 o p s
H1l E10 FB A L<2> o5 05 74 73 FB A MA<1> » HI1l a1 BGA DML 73 95
o5 74 72 [Ty _FB A MA<1> - BGA v ™ > D! 1 OF 2 NLO FB A L<6>
ne FE A LMA<2> w0 (1LOF2) | NO FB A DQM L<0> 72 55 05 73 [Ty FB_A UMA<2> - KO (1O 2 Dwe A <6 72 55
gl <4>
o 75 % FB A LMA<3> Y é 5| ovel N3 FB A L<1> 73 05 o5 72 y_FB A UMA<3> »> :\s A3 L g Dve| N3 FB 73 05
o5 73 FB A LMA<4> > Ka > g . B2 FB A DO<24> o5 73 [Ty-FB A UMA<4> - A4 ] r bl B2 FB A DQ<59> 73 05
™ e DO 7208 o5 73 FB A_UMA<S> -2 A5 B3 FB A DO<58>
o5 73 [Ty FB_A_LMASS> > 'g b1 | B3 FB_A DO<30> 1a o 5 70 TR - e 8 oQL 72 0
o5 74 73 FB A MA<6> > K3 o B A 20> o5 74 72 [TNy-FB A MA<6> - SR pe| @2 FB_A 63> 73 95
0 L4 9 < D2 73 % s 74 7 FB A MA<7> o L4a7 bS] FB A DO<60>
o5 74 72 [TNy-FB A MA<7> > [SEN] 3 FB A 31> 98 * D - o N [>oc]es] 73 95
k2 o bcs 73 95 s FB A MA<8> o K2 I =
9s 74 73 [TRy-FB A MA<8> —-> g g oos| E2 B A 28> e 95 74 73 [TR) —> e & © DOt FB A 57> 73 o5
o5 74 73 FB A MA<9> —-> m g - = FB A 27> 9s 74 73 [Ty-FB A MA<9> > ™ ;c pos|_F3 FB A 56> 3 65
g o K11 ) bs s FB A MA<10> > K11 £33 o A DO61>
s 74 73 TNy FB_A MA<10> > § 9 oos|_F2 B A 25> o 95 74 73 [TR)- o A AL —>- o 23 DB FB 73 95
o5 74 73 FB A MA<11> » L9 N X [ FB A DO<26> 95 74 73 [TRD - S L owl= FB A DQ<62> 73 05
[ o ) L D7 B o o FBADO26> (pry7a0s a7s FB A CKE » 0 - B11 FB A DQ<40>
74 73 [TRy-FB A CKE > r  bog| Bll FB A 20> 73 05 [ma FB A MA<12> B 33 |a10) o1 DB 73 95
05 74 73 [TRy_FB_A_MA<12> > I3 bop|_B10 FB A DO<22> e 95 74 73 [TR> - pog|_B1O FB A DQ<47> 73 05
J11 ol C11 FB A DQ<21> 75 55 o5 73 FB_A_CLK_P<1>| - J11 K DQloj €1l FB_A_DQ<46> 7 95
o5 73 [Ty-FB_A_CLK_P<0> - DQLo| CLL o o FB A DQ21> gy > c1o FB A 45>
J10, 1| C10 FB A 23> 73 o5 o5 73 FB A CLK N<1>| o J10-cKk* DQL1 73 95
o 7> [>-EB A CLK N<0> —-> bt m . Falcsor E11 FB A DQ<42>
F4 2| E11 FB A 19> 73 o5 74 73 FB A CSO L > CS0* DQL2l Ell o o FB A DQ<42>  pey7aos
74 72 [Ty FB_A CSO L > DL o e O F10 FB_A_DQ<44> 7305
05 74 73 FB A WE_L - H4, DQL3|_F10 FB_A 18> 73 95 o5 74 73 TRy FB_A VE_L > ver O DQL3 5
o M F11 FB A DO<16> 75 55 o772 FB A GAS L > F9cast T DQLal_F11 FB A DO<43> 7 55
o5 74 72 [Ty FB_ A CAS L - baL4 >  Ho s GLo FB A DQ<41>
H10 GO FB A 17> o o5 74 73 FB A RAS L > RAS* L pas 73 05
o574 72 [y EB A RAS L > L bas 7 > > S = 1 .
FB A0 ZQ o r pole| M1 FB A DO<5> 73 05 FB A1 7Q Arlzo paLs| ML FB A DQ<5 75 05
FB A0 ME . A9 DQL7| L10 FB A 4> 73 95 FB Al MF > A9 IMF DQL7| L10 FB A 55> 73 95
FB AO_SEN V4 Dais| NIL o o FB A DO<6> B 75 55 FB Al SEN —» V4 IsEN DQisl N1 o o FBADOS3> gy 5§> 7 95
> MLO FB A DQ<52> ;
o5 74 72 Ty_EB A DRAM RST —» V9 IRESET DQLY|_MLO FB A DQ<7> 73 05 o5 74 73 [Ty-FB_A DRAM RST —» V9 |RESET DQLY - . 73 95
pQeo| R11 FB A DQ<2> 73 05 FB A RDGS<7> b D2 |rooso DQRO 73 95
os 72 qoory FB A RDOB<3> - D3_|RDQSO T FE A DO<3> o 9s 73 ¢QOT} DETY pe1| RLO FB A _DQ<51> 73 05
o5 73 FB A RDQS<2> < D10 |RDOS1 L B A > o5 73 ¢oor}FB A RDQB<5> - DQS! pep2| T11 FB A 50> 3 65
an 0 DQE2 73 95 o 75 EB_A_RDOS<6> <« P10 [RDQS2 T10 B A 48>
9s 73 (oo} FB_A_RDQS<0> - RDQS2 pe3| T10 B A 0> s 08 5 73 (OOT} N 4 - P3 |roces L b3 Fi 73 95
o5 73 (ogm}-FB A RDQB<1> <«—P3 Rocss r popal M2 FB_A_DQ<13> 7205 % T &t ROGB< -« ? [ Deal M FB_A_DQ<36> 730
7
% 72 [Ty FB_A WDOS<3> > D2 lvooso Des| L3 FB A DQ<15> 72 05 55 73 [Ty FB A VDQB<7> —» D2 vcso D25 t; E: 2 zzz GDDR3 Frame Buffer A (Top)
VDOs<2 D11 |wpost peee| N2 FB A 14> 73 05 os 70 [rmy_FB A VDOS<5> _»_ D11 g1 DR6 73 05
os 72 T>-FB A z —-> P11 2 7l M8 FB A 38> 73 05 SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008
95 72 [0 FB A WDQS<0> - P11l \pQs2 DQR7| M8 FB A 12> 73 o5 95 73 TR FB A WDQS<6> —-»> VDQS: DQ2 |
os 70 [rmy-FB A VDCB<1> > P2 lwass Dees| R2 FB A DO<10> 7 0 os 70 [ry-FB A VDCB<4> P2 oS3 bes R2 e ;’f 7 NOTI CE OF PROPRI ETARY PROPERTY
- 9 > 73 95
DQr9| R3 FB A 9> 73 95 FB A BA<O> - & |BA0 b2 R ETARY
ss 74 7+ Loy FB_A BA<O> - YT ool 12 FB A DO<B> e o s D> -2 ool T2 FB A 003> o TR, COMAIED TN |5 TLE enoen
o5 74 73 [T)-EB A BA<l> > & AT HER FB A DO<11> o574 72 [TR>-FB A BA<1> —- BAl ¢ pgs1| T3 FB A DO<35> 0 RGREES Yo THE PeLLONNG
- 73 95 L
9s 74 73 [Ty-FB A BA<2> —> H3 a2 & - o5 74 73 [Ty-FB A BA<2> —»> B eaz & | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
2 IrRFU Il NOT TO REPRODUCE OR COPY | T
532 | NCx22]
NC RrU 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
R84481 ]R8449 SI'ZE | DRAW NG NUVBER REV.
243 100 R8498* 'R8499
1% % 243 100 D 051-7892 Ao0.0
1/ 16W 1/ 16W 1% 50
M LE MEOLF 1/ 16W 1/ 16W
402, 2402 VELE MELF d} APPLE | NC. =T =T o3
2 2 NONE 74 o7

\l

2




8

5

2 | 1

95 75

95 75

95 75

95 75

95 75

95 75

95 75

95 75

95 75

95 75

95 75

95 75

SYNC_DATE=07/ 10/ 2008

OR

REV.

om T o Page Not es
| TI L | TI L - - -
74 73 72 47 9 gﬁPF’lVB SOGPU | SNS xR CA 75 74 73 72 a7 9 8 PP1V8 SOGPU | SNS xR CA Power aliases required by this page:
X o . A2 |vDDO Us500 VSso|_A3 . . A2 |vDDo Us550 VSSo|_A3 - =PP1V8_S0_FB_VDD
All |vDDL BGA vss1| ALO0 All |vDDL BGA vss1| _ALO0 - =PP1V8_SO_FB_VREF_B
C8500 * 1 C8501 1 C8502 1 C8503 1 C8504 F1lvDD2 (2 OF 2) Vss2| GL C8550 * 1 C8551 1 C8552 1 C8553 1 C8554 F1lvbD2 (2 OF 2) Vss2| GL Signal ali Cred by thi -
105’50 (J)é%luF (J)é%luF (J)éu%uF (])é 1uF F12 \vDD3 I - vss3| _Gl2 102Uai f— i])é 1uF  —— (J)éu%uF (J)é%lul: ?éu%up F12 |vDDo3 T < vss3| GL2 Ir\g: al i ases require: y this page:
63V 2 2 1% 2 1% 2 1% 2 1% ML |\vDD4 % g vss4| L1 w2 2 3% 2 1% 2 3% 2 1% ML |\vDD4 % g vss4l L1 ( )
603 402 402 402 402 ML2_|vDD5 ! vsss| L12 603 402 402 402 402 M2 |vDDs \ vsss| L12 BOM options provided by this page:
‘ V2 \vpbe g 8 vsse| V3 i VDD6 g 8 vsse| V3 VRAMH
V11 \vpD7 o < vss7| V10 V11 \vpD7 o < vss7| V10
= [SEN] = S
KLvobro 7 9 vssaol I1 KLjvooao 9 @ vssao| J1
. K12 lvppar  § o vssall J12 . K12 lvopar  § o vssall 912
) )
AL |vi 23 Bl AL \VDDQD 3 vssqo| BL
1 C8510 | C8515 LDy x VSO 18560 |t C8565 12 8 ¥ -
—L— 0. 1uF 0. 1uF VDDQL - @ VSSQL —— 0. 1uF 0. 1uF VDDQL - VssQL
Cl \vDbQe vssqe| B9 Cl \vDbe vssqe| B9
[¢’8\V>'v'ec] vssgs| B12 [¢’8V>'v'ec] vssga| _B12
9 |vDD# vssqu| DL [e-H\V>'»'et vssqa| DL
Connect to designated pin, then GND c12 v Vssg D4 Connect to designated pin, then GND c12 v Vssg D4
El |VDDQs vssge| D9 El |VDDQs vssgs| D9
74 73 72 47 9 5_PP1VB_SOGPU | SNS 1 = e v vesqr D12 75 74 73 72 47 9 5 PPLVB SOGPU | SNS 1 = e v vesqr| D12
’ ’ E9 |vDDQB vssge| 2 ’ ’ E9 |vDDQB vssge| &
E12 Gl1 E12 |y v Gl1
8520 * 1 C8521 8522 | (8523 | (8524 | (8525 | (8526 o voDese vssa-= 8570 * 18571 |*(C8572 |*(C8573 | (8574 | C8575 | C8576 o voDes S5 -=
10UF 0. 1uF 0.1uF  ——0.1uF 0.1uF ——0.1uF —l—0. 1uF VDDQLO VSSQLO 10UF 0.1uF ——o0.1uF —-o0.1uF 0. 1uF 0. 1uF 0. 1uF VDDQLO VSSQLo
B v v T, i v T, i T 39 IvDDQLL vssQiif L1l o3 v T, i T, , 1oV , 1oV , 1oV J9_jvooQL1 vssqQuy L1l
2 2 2 2 2 2 2 2 2 2
o5 i3y i3y i3y i3y i3y i3y NL \vDDQL2 vssQiz PL o5 i3y i3y i3y i3y i3y i3y NL \vDDQL2 vssQu2| PL
| N4 |vDDQL3 vssQL3| P4 | N4 |vDDQ13 VsSsQL3| P4
= N9 |vDDQL4 vssQual P9 ¢ = L o N9 lvDDQL4 vssQu4| P9 o
75 279 GPU_FB_B VREF_DI V = N12 |vDDQL5 VssQLs| P12 75 27 9 GPU_FB_B_VREF_DI V — N12 |vDDQL5 VssQLs| P12
RL |vDDQL6 vssqQie| T1 RL |vDDQL6 vssqQiel T1
R8530* R4 vopQL7 vssQu7 T4 R8580* R4 vopQL? vssQi7| T4
549 R8533* R9_lvDDQ1L8 vssQig| T9 549 R8583* R9_vDDQL8 vssQigl T9
1/ 16W 549 R12 |vDDQL9 VvsSsQio| T12 1/ 16W 549 R12 |vDDQL9 VvSsQio| T12
UF 19 5
a2 1/ 16w V1 |VDbQRo 02 YEC V1 |VDbQ@Ro
o5, V12 |vDDQel = o5 V12 |vDDQel =
FB BO VREF HL |VREFO , FB Bl VREF HL |VREFO
FB B2 VREF . H12 |VREF1 FB B3 VREF . H12 |VREF1
R8531" R8532'| |' 8531 R8534* R8535" 8532 R8581'|  R8582° 8581 R8584* R8585'| |' €8582
1.33K 931 0. O1uF 1.33K 931 0. O1uF 1.33K 931 0. O1uF 1.33K 931 0. O1uF
i 1% 1% 10% ! 1% 1 10% 1% 1% 10% 1% 1% 10%
1/ 16W 1/ 16W 2w 1/ 16W 1/ 16W 2 1/ 16W 1/ 16W S 1/ 16W 1/ 16W 2 &
M- LF M- LF R M- LF M- LF R M- LE M- LE e M- LE M- LE e
02, 202 , 02, 202 202, 202, 202, 202,
= = = _ FB B2 VREF UNTERM L = = = ~ FB B3 VREF UNTERM L
FB BO VREF UNTERM L FB Bl VREF UNTERM L
FB B CLKO TERM FB B CLK1 TERM
VRAMA VRAMA vaLTAGE=0. 9V 8500 | Bl @B500 | B VRAMA VRAMA VOLTAGE0. 9V @B550 | P @550 | PP
R8540" R8542" R8544" R8546" 8546 SSMENISFERE SSMENISFERE R8590" R8592" R8594" R8596" 8596 * SSVENISFERE SSMENISFERE
1K 121 121 243 0.01UF 1K 121 121 243 0. 01 ——
5% 1% 1% 1% 1% 7s 72 73 [Ty FB_VREF UNTERM 5% 1% 1% 1% 1% 7s 72 73 [TNy-FB_VREF UNTERM
oW A A AR dm | TR yasw yasw A AR as | TR
Ve ) Ve ) v 402 , v 402 , 402 2|G SH 5|G Sk 402 , 402 , v 402 , v 402 , 402 2|G sk 5|G B
'R8543 'R8545 'R8547 = 'R8593 'R8595 ‘R8597 =
121 121 243 oM T = = 121 121 243 oM T = =
19 19 To6
1/ 16w 1/ 16w 1/ 16w CRI TI CAL isw iisw isw CRI TI CAL
M- UF M- UF i 1 1 !
, 402 , 402 , 402 , 402 , 402 , 402
s TR FB B MA<O> > K9 |a0 U8500 pwo| _E3 FB B L<1> 73 95 95 75 73 [TR> FB B MA<O> > K9 |a0 U8550 pwo| _E3 FB B L<6> 73 95
s T FB B MA<1> > H11 |a1 BGA pwvi| E10 FB B L<0> 73 o5 % 75 73 [T FB B MA<1> -»> H11 |a1 BGA pwi| _E10 FB B L<5> 73 95
72 [Ty FB_B LMA<2> G K10 a2 (1. OF 2)  pwp| N10 FB B L<2> 73 05 o5 73 [Ty_FB_B UMA<2> o KIO |pp (1IOF 2)  pwe| N0 FB B L<4> 73 05
7 [Ty FB_B LMA<3> > é h Dve| N3 FB B L<3> 73 5 os 73 B B UMA<3> > M a3 L 3 ove| N3 FB B L<7> 720
7 [y FB B LMA<4> > ; g, B2 FB B DO<12> s 73 [Ty FB B UMA<4> A ] g r B2 FB B DQ<49> 735 05
FB_B_LMA<5> bco 798 FB_B_UMA<5> H2 a5 Do
O —»> B3 FB B 8> 95 73 [T —»> B3 FB B 50> 73 95
FB B MA<6> DQL| B3 o o FBBDQB>  prysos o5 75 73 FB B MA<6> o K3 |a6 DL
7 0D - S 9 DRl 2 o 4 FBBDOSII>  prymoss v - 59 o @2 FB B_DO<48> 72 05
73 [Ty-FB B MA<7> -> O N fe<] FB B 10> 95 75 73 [TRD- —-> A7 S N (o] FB B 51> 73 95
FB B MA<8> © DB & o p FBBDOI0> gy 730 FB B MA<8> K2 o » D3
73 TR - 4 o oos|_E2 B B 13> s 08 95 75 73 [T FB B MA<9> —> ™ & © D) E2 FB B 53> 73 95
7 y-FB B MA<O> > @ o o8| _F3 B B 15> e 95 75 73 [T - - > od Dos|_F3 FB B 55> 73 05
7 [>-FB B MA<10> - :3 F2 FB B DO<14> 95 75 73 [T MA<10> > $3 ogs|_F2 FB B DO<54> 72 05
FB B MA<11> N4 bs 898 FB B MA<11> L9 N4
s IR —- S L ool FB B DQ<9> 75 55 D o<E > & L DU B o o FBBDO52>  pgry7sss
75 y-FB B CKE . - s ol Bll FB B DQ<6> 73 05 e ryver DG [ DBl Bll o o FBBDOGL> v
* < > *
2 P8 B MA<12> -> AL2/ CSL pQo|_B10 FB B DO<5> 12 0s % 75 73 [TRD -> AL2/ CS1 D BLO o o FB B DOM2>  m 7o
7s Ty FB_B_CLK_P<0> > J11 ek DQLo| _Cl1 FB B 3> 73 95 s 73 [Ty FB_B_CLK P<1> 11 Ik DQLol Cl1 o o FB B DO<40> CBD 73 %
72 [y FB B CLK N<0> > J10cK* pQL1| C1o FB B 4> 73 05 o5 72 Ty FB B CLK N<l> > J10-ck+ DQu1| Cl0 o o FB B DQ<47> o> 7 0
72 [y FB B CSO L - F4Cso* DQi2| Ell FB B DQ<0> 73 0 75 73 [Ty FB B CSO L > F4dcso DQu2| Ell o o FBB DO<dd>  pry oo
s Ty FB_B_VE_L > HA - wex 5 DQ13| F10 FB_B, 2> 73 95 s 75 73 [Ty FB_B VE L —-»> HA - wex 5 DQL3| F10 o o FB B DO<45> (B 73 95
72 [y FB B CAS L > F9jcast T DQLal F11 FB B 1> 73 05 o5 75 72 [y _FB B CAS L > F9|cAs* E DQua| F11 o o FB B DQ<43> CED 75 5
72 Ty FB B RAS L > H10 | Ras* s L bpas| GlO FB B 7> 73 05 o5 75 72 [ry_FB B RAS L _»_ HIOJRAS* L pis| GO o o FB B DO<46> CBD 7 55
FB BO ZQ M7Q r bael M1 FB B 21> 73 05 FB B1 zQ MZQ  DQLe| M1 FB B DQ<34> GBS 75 5
FB BO M > A9 |vF pQL7| L10 FB B 16> 73 05 FB Bl MF > A9 |vF DQu7| L10 o o FB B DQ<35> CEr> 72 55
FB BO SEN > V4 |seN pQig| N11 FB B 9> 73 905 FB Bl SEN > V4 |seN pQig| N11 «—> FB B DO<33> CBD 73 95
s TR FB B DRAM RST > V9 |RESET DQL9| MLO FB B 17> 73 905 95 75 73 [TR> FB B DRAM RST > V9 |RESET DQL9| MLO «—> FB B DQ<32> CED 7 95
pQRo| R11 FB B 20> 73 95 DQRo| Ri1 FB B 37> 73 95
73 con-FB B RDQB<1> - D3 | RDQS0 1| Ri0 FB_B DQ<22> 1o 05 o 73 (oom-EB B RDOS<6> <« jRocso pee1| R0 FB_B_DQ<38> 730
FB B RDOS<0> D10 |roost b FB B RDOS<5> D10 |Rpost
73 (T} < 1o DQS! pQe2| T11 FB B 18> 3 05 95 73 {OOM} - pep2| T11 FB B 39> 3 0
72 (oor} FB_B_RDQS<2> - RDQS2 Tio s B 23> o5 73 (ooT}EB_B_RDQS<4> - RDQS2 1o 5 B 265
s FB B RDQS<3> bl P3 |rogss L D3 73 % 0 73 FB B RDQS<7> bl P3 |rogss L D3 79 95
< - [ D4l M FB_B DQ<26> . ° 7 - [ peal M FB_B_DQ<56> 73 05
7 Ty EB B WOS<1> > D2 |Wpaso DQes| L3 FB B 27> 73 05 o5 72 [Ty FB B WDOS<6> - D2 |Wpaso pQes| L3 FB B 57> GDDR3 Frame Buffer B (Top)
s I FB B WDQS<0> > D11 wpgsi D6 N2 FB B 31> 73 95 % 73 Ty FB B WDQS<5> - D11 \wpQsi DR6| N2 FB B 63> 73 95
7 [Ty FB_B W0S<2> - P11 lwpos2 pQe7| M3 FB B 28> 73 05 o5 72 [Ty FB B WDOS<4> > P11 jvbos2 pQe7| M3 FB B 59> 73 05 SYNC_MASTER=MUXGFX
FB B 3> P2 R2 FB B 24> . FB B 7> P2 R2 FB B 58> .
> D VDOS< - VDos3 ggm@ Fo B DXz 700 o 7 D VDOS< - M o o B Doctas e NOTI CE OF PROPRI ETARY PROPERTY
FB B BA<0> @ 2 B e FBBDQ25>  pry7sos FB B BA<O> @ 2 7%
™ O - BAO DQEO| T2 o FB B DQ<29> CBD 73 %5 75 70 [T - BAO DQBo| T2 FB B 61> 73 95 THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
s [TR> FB B BA<1> - A a1 T 95 75 73 [T FB B BA<1> - A a1l T T P ERTY OF APPLE COVPUTER, | NC. THE POSSESS(
—-> L D®1 T3 FB B 30> 73 95 g B L b®i| T3 FB B 60> 73 95 AGREES TO THE FOLLOW NG
s I FB B BA<2> > H3 |BA2 % % 75 73 [T FB B BA<2> > BA2 %
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
NCx22|RFU NC>22|RFU Il NOT TO REPRODUCE CR COPY | T
R8598* 'R8599 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
R8548" 'R8549 243 100
243 100 o % SIZE | DRAW NG NUVBER
1/ 16W /16w
yidh S 2 Pow E! o D
M- LE M- LR 202, , 402
e, ], 4 APPLE | NC.
" SCALE SHT OoF
i T NONE s

97

\l

2 1




8 | 7 6 5 4 3 2 1

Page Not es

oM T

110mA
Power aliases required by this page: 8179 77 76 70 60 s s PP3V3_SO0GPU LBOOO
- =PP3V3_GPU_VDD33 NEOP
- =PP3V3_GPI _M O BG;\
- =PP1V2_GPU_PLLVDD
i 39 SYMBOL 6 OF 9 K1
- =PP1V2_GPU_H_PLLVDD VDD33_1 GPI 00 -—> NC GPU GPIO O ez N
- =PP1V2_GPU_VI D_PLLVDD J10 | vpp33_2 Pl o] K2 DP_EG HPD 77 81
J11 |y | K3 TP_LVDS EG BKL PWM
Signal aliases required by this page: 1C8690 |1C8692 |1C8694 |1C8696 18698 T ] /Pbss.3 P2l ey TP LVDS EG BL P
L 1 1 1 L VDD33_4 Pl 8 EG LCD PWR EN 77 8
(v 0,922 —= Q0220 —— g UF —— T —— 1iE 515 o
5 16V 5 16V 5 1oV 5 6 3V 5 X VDD33_5 GPIO 2 o o EGBKLTEN ~~~~  pry7e
BOM options provided by this page: GERM XSR CERM X5R CERM SERV SR P aPlos| HL «—> TP _GPU GSTATE<O> e 7
H4
( NONE) Pl OB GPU GPIO 6 .
el o7l M5 —s GPI O7_FBVDD ALTVO a> 77
NCZS| RFUD il P o, SV GEX OVERTEMP RL e
1C8691 18693 26 Pl I7 o 4  SMCGEX THROTTLE RL gy 77
——0.022UF —— 0. 022UF — NS RFUL K4 FB VREF_UNTERM
f— = GPI 010 73 74 75 77
PP3V3 SOGP 10% 10%
76 70,69 8 ¢ | (3] Typi cal |y <22 5 16V 5 16V AK14 | peo GND el o] K8 GPU VCORE VI DO
ypically <??mA CERM X5R CERM X5R - - VIEE VN s 7
? 402 402 K9 | meun oD eriowel 7 o o GPU VOORE ViDL B> 77
= 34 COR
{ GPU E VI D2
1 C8600 1 C8601 1 C8602 CROIS =g FUALDE ADE @y 7
0. 47UF 0. 47UF 0. 47UF _ GPI 014 TP _GPU VCORE VI D3 77
e e 55y - = cras| Ll o 5 NCGRUGIOIS 0 gy
i * gopen * gopen 77 NC GPU ROM CS L -« S rRovcs ol 2 o o GUGRIOLE
77 GPU_ROM SCLK -« > | ROV SCLK o7 L4 NC GPU GPI O 17 ”
l 77 GPU_ROM S > 2 |rous crioig M o N euGrois G 7
= 77 GPU_ROM SO o« & ROV SO arioll L7 o 5 NCGPUGPIO 19 a7
L5
Ploeol L5 o o NCGPUGPIO20  mryn
Pl 1| K6 NC GPU GPI O 21 o
Pl 6 o o NCGPUGPIO22 G
PR3 M o o NG GPUGPIQ23 & 7
GPU_STRAP_REF_3V3_PD N9 | STRAP_REF_3V3 HDA SDI | 7 o NC_CPU_HDA_SDI oo 7
GPU STRAP REF M CB PD M | sTRAP_REF_M ??, HoA_sDO| B7 g NC CPU HDA SDO oo 7
PP3V3 SOGPU o HDA_SYNC|_ AT NC CPU HDA SYNC oo 7
817977 76 70 69 8 & = po HDA BCLK| D7 NC CPU HDA BCLK o
o1 70 77 76 70 0 5 s PPBV3_SOGPU ‘ = m xf"m; HDA RST*,® o NC CPU HDA RST L oD
T9 | M oA_VDDQ 3 SPOIF_A5 o  NCGPUSPDIE am
) Y | moa v 4
R8621 BUFRST* | A4 > TP _GPU BUFRST L oD
499 1 | 1 B voooL
e ABS
L A A M 0B_VDDQ 2
2 402 RSGIZIZ)E‘S< EQOSK618 1 V@ | Mo VDDQ 3 JTAG TCk | AP14 - JTAG MCP_TCK a6 2
GPU M QA PD VDDQ 7 5% % - Y9 | m o8 VDDQ 4 ITAG TDI | ANL4 o GPU JTAG TDI e
1110w e ANLG
D VI 2 ' MODE. - TP TAG _TI
GPU M OB DDQ 7 L v lF GPU TEST PD AP35 | reer ITAGTOO ARES__, GPU_JTAG TDO o
GPU M OA PU GND : : - oe ITAG TVG - CGPU JTAG TS e
GPU M OB PU GND ” . GPU M OA VREF > N5 | m oA VREF JITAG TRST* | AP16 JTAG MCP_TRST L 15 21
7
GPU M OB VREF AR — = —————— TN
- M 0B_VREF MOoA CLKIN [ M o NC GPU M OA CLKIN am
' ! M oA cLkouT | R4 NC GPU M OA CLKQUT P 7
RB622 R8623 R8617'| | ‘R8619 |, 'RBE60 wPUMOAPDVOOD o, % Mo CAL_PDVDDQ T " cou v o v 2
492 e 10k 8617 10K 8619 | Tok GPU M OA PU G\D TS5 |Mon AL Pu G MOACKUT o 4 NCOUMOAGKATN o
1% m . 1uF —— 0. 1uF B A e e L CAL_PL P5
o i uilS o Ho T8 S Phow MOACTLS |17 ap NCFUMOACLE
= - - TP U DE
072 2402 ik, 7 eR o' ?eR 5 462" 76 GPU_M OB_PD_VDDQ <« "7 M OB CAL_PD VDDQ m i{i Nt reumaoon X2
76 GPU_ M OB PU GND > 2% M OB CAL_PU_G\D Mos o | P2 TP_GPU M QA D<1> .
D1 | P? o 5 TP GPL a7
P1
l M OA D2 TP_GPU M QA D<2> ,7
- = MoaDs | P2 o o TP_GPU M QA D<3> > 7
Moa D4 | P8 TP_GPU M OA D<4> -
18630 AF9 | sp_pLLVDD MoADs | T3 o o TP GPUMOA D<5> a7
T2 TP GPU M OA D<6>
o3 78 76 73 71 s _PP1V1 SOGPU REG FERR- 220- OHM AE9 | pLLvDD MOADE | = 4 o TPGUMOADKE> = pryw
LYY Y L2 Ppivi Gru PLLVDD F 65m Moapr [T o o TP GPU M QA D<7> e 7
ot02 W N LI NE W DTFF0. 2 A | \i D_PLLVDD MoaDs | W TP_GPU M QA D<8> ”
N_REGKW DTH=0' 5 T T s —— - 4
8633 1 VA TAGET 2V " 8630 1 C8631 MoaDo | Ul o o TP GPUMOA D<9> &> 7
1 N M oA DLo | Y2 NC GPU M QA D<10> -
4. 7TUF 4. 7TUF 0. 1uF | = e N CUMOADI0> 5y
3y ST T, i mMaoa b1 | B NC GPU M OA D<11> "
o o Moapi2 [R o O NCGUMOADIZ> gy
Moa D13 | 16 NC GPU M OA D<13> i
L8635 = MoaDs | O o o NC GPU M OA D<14> G 7
- NS NC GPU M OA HSYNC
s 70 76 73 1 5 _PPLVL SOGPU REG FERR- 220- OHM 0 77 [y CPU_ CLK27M - BL | xTaL IN M OA_HSYNC o VTR 77
Y'Y Y 2 PPV GPU H PLLVDD F 25m 7 o GPU XTALQUT - B2 | xTAL out MOAVSYNC | —° 4 p NCCPUMOAVSYINC gy
0402 M N-REGKW DTHEO. 5 MOB OLKIN | AEL o NC GPU M OB CLKIN am
VOUTAGEST. 2V
C8637 * e C8635 ! 1 C8636 MOB CLKOUT | V4 o o NCGPUMGOB CLKOUT P (g 7
4. 7TUF —— 4. 708 0, 1uF 7 (oom}—CGPU_XTALOUTBUEF - DL | XTAL_OQUTBUFF M OB CLKOUT* WM o o NC GPUM OB CLKOUT N g 77
eV, , 16V MOB CTL3 | Y8 «—> NC GPU M OB CTL3 a7
cer R 0 77 GPU CLK27M SS - D2 | XTAL_SSIN MoB DE | Y5 NC GPU_M OB_DE 7
o S DE | 0 4 5 NCGUMOGBDE  pry
MoB Do | 1 o o NC GPU M OB D<0> & 7
L8640 L MOBDL | 2 o o NCGPUMOB D<1> Gy 7
93 78 76 73 71 8 _PP1V1_SOGPU_REG FERR- 220- OHM = mMoB D2 | Y3 NC_GPU_ M OB_D<2> o 77
1 W 2 PP1V1I GPU VID PLLVDD F S0m MoB D3 | AB3 —> NC GPU M OB D<3> a7
0402 M N-KEGK W DTHe0. 2 M OB D4 | AB2 NC GPU M OB D<4> .
C8643 * vorTAGEs. 2V C8640 * 1 C8641 MoB D5 | ABL o _ NC GPUMOB D<5> T 7
4. 7UF —— 4.7UF —— —— 0. 1uF MoB D6 | A NC GPU M OB D<6> ”
G 2 G 2 2 jen MoB D7 | ACL o ) NCGPUMOBDIT> myor
603 603 202 M OB D8 | AR NC GPU M OB D<8> 77
aa &ED
M 0B_DO «» NC GPU M CB D<9> o 7
- M 0B D10 | AES NC GPU M OB D<10> 7
- MoB D11 | AE2 NC GPU M OB D<11> .
mos p12 | W NC GPU M OB D<12> .
MmoBDI3 | V& o o NCGPUMOB D<13> B 7
Y6
D14 NC GPU M OB D<14>
Mo [ et an s NV G96 GPI QM O M sc
| 7
MoB D6 | W o o  GPU STRAP<1> a7 SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 200§
V7
D17 GPU_STRAP<2>
" g"Bongm vy NC GPU M OB FSYIG NOTI CE OF PROPRI ETARY PROPERTY
M OB_VSYNC ve NC GPU M OB VSYNC 77 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
s eumaer RSB Y &b SR e THe PossEsSar
THERVDP | BS o GPU TDI ODE P T @8 77 %6
THERVDN B4 e GPU TDI ODE N 48 77 o6 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
g s Il NOT TO REPRODUCE OR CCPY IT
PGOOD_OUT* = > TP _GPU PGOOD QUT L oo 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
SIZE DRAW NG NUMBER REV.
D 0517892 A0.0
Ci} APPLE | NC. SCACE =T =
NONE 6 o7

8 7 6 5 4 3 | 2 1




4

3

Native Func

GPI Cs

Renaned signal s

Unused signal s

NONE

77
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aliases required by this page:

BOM options provided by this page:
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GPU | FPCD RSET 78
GPU | FPAB RSET 78
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| FPA_TXD2* | AL10 LVDS EG A DATA N<2> 84 95
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FSB (Front-Si de Bus) Constraints CPU / FSB Net Properties
PHYSI CAL_RULE_SET LAYER &L%ER’:J E 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 ELECTRI CAL CONSTRAI NT SET NET_TYPE
o ! PHYSI CAL SPACI NG
FSB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD -
- - - " " [ ESB_DATA_GROUPOQ ESB 50S ESB_DATA FSB_D _L<15..0> 7 10 14
FSB_DSTB_50S i =50_OHM_SE =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DI FFPAIR =1:1_DI FFPAI R [ ESB_DATA_GROUPO ESB 50S ESB_DATA FSB DI NV_L<0> 710 14
[ ESB_DSTEO ESB_DSTB 50S | ESB DSTRB FSB _DSTB_L_P<0> 710 14
[—>FSB_DSTEO ESB_DSTB 50S | FSB DSTRB ESB_DSTB_L_N<0> 710 14
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 »
FSB_DATA * =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM =4x_DI ELECTRI C ? g‘ D F857MTA7 L FSB?SOS F857MTA FSB_D_L<31 p 16> To
- - - . - g [ ESB_DATA_GROUP1 ESB 50S ESB_DATA FSB DI NV_L<1> 710 14
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM =5x_DI ELECTRI C ? | — ESB DSTB1 ESB DSTB 50S | ESB DSTB FSB_DSTB _L_P<1> 7 10 14
K SB_DS SB_DS 0s | FSB DS FSB_DSTB _L_N<1>
ESB_DSTB1 ESB_DSTR
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM =3x_DI ELECTRI C ? g D - - 5 ESB_DSTE Tae
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM =4x_DI ELECTRI C ? @ D F857MTA7 2 FSB?SOS F857MTA FSB D L<47 - 32> To
= - = . - = [ ESB_DATA_GROUP2 ESB 50S ESB_DATA FSB DI NV_L<2> 710 14
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM =3x_DI ELECTRI C ? ~ — ESB DSTB2 ESB DSTB 50S | ESB DSTB FSB_DSTB _L_P<2> 7 10 14
a FSB_DSTB_L_N<2>
ESB_DSTB? ESB_DSTB_50
All 4x/2x/1x FSB signals with inpedance requirenents are 50-ohm singl e-ended. & | m— = = 508 ESB_DSTR o
FSB_D L<63..48>
FSB 4X signals / groups shown in signal table on right. = ESB_DATA_GROUP3 ESB_50S ESB_DATA To
) R A, [ FSB_DATA GROUP3 ESB_50S ESB_DATA FSB_DI NV_L<3> 71014
Signals within each 4x group should be matched within 5 ps of strobe.
. oo [ FSB_DSTE3 ESB_DSTB 50S | FSB DSTRB ESB _DSTB_L_P<3> 710 14
DSTB# conpl enentary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 300 ps. ESB DSTB3 ESB DSTB 50S | FSB DSTB FSB DSTB L N<3>
Spacing is 2x dielectric between DATA#, DI NV# signals, with 3x dielectric spacing to the DSTB#s. L | m— = = = = To
DSTB# conpl enentary pairs are spaced nornmally and are NOT routed as differential pairs. r — ESB ADDR GROUPO ESB_50S ESB_ADDR FSB_A L<16..3> 7 10 14
) S ) x o [—ESB_ADDR_GROUPO ESB_50S ESB_ADDR FSB_REQ L<4..0> 10 14
FSB 2X signals / groups shown in signal table on right. N g FSB* TEU FSBi%OS FSBiADSTB ESB ADSTB L<0>
Signals within each 2x group should be matched within 20 ps. ADTSB#s should be matched +/- 300 ps. % S | m— - = = o
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. o) [—ESB_ADDR_GROUP1 ESB_50S ESB_ADDR FSB_A L<35..17> 7 10 14
ADS FSB_ADSTB_L<1>
FSB 1X signals shown in signal table on right. L | m— ESB TEL ESB_50S ESB_ADSTE Tae
Signals within each 1x group should be matched to CPU clock, +0/-1000 nmils. r — ESB 1X ESB 50S ESB 1X FSB_ADS L 7 10 14
. ESB BREQD L ESB 50S ESB 1X FSB_BRECQO_L
Desi gn Cui de recommends each strobe/signal group is routed on the sane |ayer. = = = = = FSB_BRE _L oo
) h } ) S FESB_BREQL_L ESB_50S ESB_1X QL 14
Intel Design Guide recommends FSB signals be routed only on internal |ayers. »
@ S—ESB_1X ESB 50S ESB_1X FSB BNR L 10 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. [ > FESB 1X ESB_50S ESB_1X ESB BPRI _L 10 14
> FSB_DBSY_L
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 n| |CD—ESBAX ESB_50S ESB_1X 10 14
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 x| |o—EBX ESB 508 ESB1X ESB DEFER L 10 10
: 5 ). Sections 4. : | | >_EsBix ESB 50S ESB 1X FSB_DRDY_L 1014
: : Q FSB_ H T L
@ ESB_1X ESB_50S ESB_1X 7 10 14
CPU Si gnal Constraints 9 = Foap A TV L
[—ESB_1X ESB_50S ESB_1X 7 10 14
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 > EsSB 1X ESB 50S ESB_1X FSB_LOCK L 7 10 14
cPU_S0S * =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD [ ESBLCPURSTL ESB_50S ESB_1X ESB CPURST L oo
- ek ek ek ki - - > FSB_1X ESB 50S ESB_1X ESB RS L<2..0> 10 14
CPU_27P4S i =27P4_OHM SE =27P4_CHM SE =27P4_CHM SE =27P4_OHM SE 7ML 7ML | D> FsB1Xx ESB_50S ESB_1X FSB TRDY L 10 14
NOTE: 7 nil gap is for VCOCSense pair, which Intel says to route with 7 nil spacing without specifying a target inpedance. > CPU ASYNC CPU 50S CPU AGTL CPU _A20M L 10 14
BSEL<2. . 0>
[ CPU_BSEL CPU 50S CPU_AGTL CPU 9 10
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > CPUFERR L CPU 50S CPU 8M | CPU FERR L 10 14
CPU | GNNE_L
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ? D CPU*ASY'\K: ch*SOS CPU*AGTL o
O CRUINTL CPU 50S CPU AGTL CPU INIT L 10 14
oPU_BM L i 8 ML 2 [ CPU_ASYNC R CPU 50S CPU AGTL CPU | NTR 9 10 14
. " 2 L > [ CPU_ASYNC R CPU 50S CPU AGTL CPU_NM 9 10 14
- [ CPU_PROCHOT | CPU 50S CPU_AGTL CPU_PROCHOT L 10 14 43 63
CPU_GTLREF i 25 ML 2 SR DG recommends at |east 25 mils, >50 nils preferred CPU_PWRGD CPU 50S CPU AGTL CPU _PWRGD 10 13 14
| —
[ CPU_ASYNC CPY 50S CPU_AGTL CPU SM _L 10 14
CPU_I TP * =2: 1_SPACI NG ?
[ CPU_ASYNC CPU 50S CPU AGTL CPU STPCLK L 10 14
CPU_VCCSENSE . 25 ML 2 S PM.IERMIRIP_ | cPU 508 CPU 8M I PM THRMIRI P_L 10 14 43
FSB _CPUSLP_L
Most CPU signals with inpedance requirenents are 55-ohm singl e-ended. = ESB_CPLSLP_| CPL 508 CPUAGTL o
Sone signals require 27.4-ohm singl e-ended i npedance CO—BUE LB CPUS0S CPUAGIL CPL DPSLE L o
g q : 9 P : [ CPU_DPRSTP_L cPy 508 CPU_AGTL CPU_DPRSTP_L o 10 14 63
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 [ CPU_ASYNG cPU 508 CPU_AGTL FSB_DPWR L 10 14
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 S MP_CPU_COVP MCP_50S Mp EsB cave | MCP_BCLK_VM._COWP_VDD .,
BCLK_VM._COVP_GND
. i [ MP_cPu cavp MP_50S MeP_ESB cave | MCP 14
MCP FSB COWP Signal Constraints > MP_CcPU_cave M 508 vce_Esp_caw | MCP_ CPU_COMP_VCC "
ALLOW ROUTE [ MP_cPu cavp MCP_50S McP_Ese_cave | MCP_ CPU_COVP_GND 1a
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
[O—ESB_aK cPu QK ESB 100D | O K_ESB FSB_CLK_CPU P 10 14
MCP_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD
[—ESB_ QK cPu QK ESB 100D | O K_ESB FSB_CLK_CPU N 10 14
> FESBOKITP CIK FSB 100D | G K ESB ESB CLK I TP_P 13 14
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT S ESBAKITP CIK_FSB 100D | O K_ESB FSB CLK I TP_N 13 14
FSB_CLK _MCP_P
P . 5 ML N [ ESB_OK MP QL K_FSB 100D | O K_ESB 14
. [O—ESB_ QK MP QK _ESB 100D | O K_ESB FSB_CLK_MCP_N 14
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.4 CPUIERR I cPU_s0S CPU | ERR L o
FSB C ock Constraints PM DPRSI PVR cPU_50S CPU_AGTL PM DPRSLPVR -
| — =
ALLON ROUTE [ (See ahave) CPU 50S CPU AGTL | \WP_DPRSLPVR 63
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CLK_FSB_100D * 100_CHM. 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF D CPUiGTLREF ch*SOS CPUiGTLREF O:’U GTL REF o2
- oFF = = = = =
il o - - i e e > Ceucaw CPU 50S CcPU_CovP CPU_COWP<3> 10
——Ceu_cawe CPU_27P4S CPU_COVP CPU_COWP<2> 0
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > CPU cowp CPU 50S CPU COVP CPU_COWP<1> 10
[—CPU_CawP CPY 27P4S CPU_COWP CPU_COVP<0> 10
CLK_FSB * =3x_DI ELECTRI C ? CLK_FsSB TOP, BOTTOM =4x_DI ELECTRI C ? - - -
DP_TDI CPU_50S CPU_I TP XDP_TDI
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5 = = = = o o
[ XDP_TDO CPU 50S CPU | TP XDP_TDO 6 10
[ XDP_TMVE CPU 50S CPU | TP XDP_TMS 610 13
> XDP_TCK CPU 50S CPU | TP XDP_TCK 610 13
[ XDP_TRST_L cPU 508 cPU I TP XDP_TRST_L 6 10 13
> XDP_BPM L CPU 50S CPU | TP XDP_BPM L<4. . 0> 10 13
O XDP_BPM 1S CPU_50S CPU_LTP XDP_BPM L<5> 10 13
[ (ESB_CPURST_1) CPU_50S CPU_LTP XDP_CPURST_L 13
[ CPU_50S CPU 8M L CPU VI D<6. . 0> 011 -
= CPU_50S UM L | MP6_VI D<6.. 0> CPU/ FSB Constraints
[ CPU_VCCSENSE CPU_27P4S cpy_vocsense | CPU VCCSENSE_P 1163 SYNG. MASTER-MUXGEX SYNC_DATE=02/ 18/ 2008
[ CPU_VOCSENSE CPy 27PAS cpy veesense | CPU_VCCSENSE N 11 63 = _ = _
[ (CPU_VOCSENSE) CcPU 27PAS cPy_veesense | | WP6_VSEN P 63 NOTI CE OF PROPRI ETARY PROPERTY
[ (CPU_VOCSENSE) CPU _27P4S cpu veesense | | WP6_VSEN N o
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Menory Bus Constraints

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM 40S * =40_CHM_SE =40_CHM_SE =40_CHM_SE =40_CHM_SE =STANDARD =STANDARD
NMEM _40S_VDD * =40_CHM_SE =40_CHM_SE =40_CHM_SE =40_CHM_SE =STANDARD =STANDARD
MEM_70D * =70_OHVLDI 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_0HM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_OHM DI FF =70_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
MEM_CLK2MEM * =4:1_SPACI NG ?
MEM_CTRL2CTRL * =2:1_SPACI NG ?
MEM_CTRL2VEM * =2.5: 1_SPACI NG ?
MEM_CVD2CMVD * =1.5: 1_SPACI NG ?
VEM_CVD2MVEM * =3: 1_SPACI NG ?
MEM_DATA2DATA * =1.5: 1_SPACI NG ?
MEM_DATA2MEM * =3: 1_SPACI NG ?
VEM_DQS2MEM * =3: 1_SPACI NG ?
MEM 20THER * 25 ML ?
Menory Bus Spaci ng Group Assignnents

NET_SPACI NG_TYPEL | 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 _CLK MEM _CLK * MEM_CLK2MEM MEM_CVD MEM _CLK * MEM_CMD2MVEM
MEM CLK MEM_CTRL * MEM_CLK2MEM MEM_CVD MEM_CTRL * MEM_CMD2MVEM
MEM CLK MEM_CVD * MEM_CLK2MEM MEM_CVD MEM_CVD * VEM_CMD2CNVD
MEM_CLK MEM _DATA * VEM_CLK2MEM MEM_CVD MEM_DATA * VEM_CMD2MEM
MEM_CLK MEM_DQS * MEM_CLK2MEM MEM_CVD MEM_DQS * MEM_CMD2MVEM

NET_SPACI NG_TYPEL | 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 MEM _DATA MEM_CLK * MEM_DATA2VEM
MEM_CTRL MEM_CTRL * EM_CTRL2CTRL MEM_DATA MEM_CTRL * MEM_DATA2VEM
MEM_CTRL MEM_CVD * MEM_CTRL2MEM MEM _DATA MEM_CVD * MEM_DATA2NVEM
MEM_CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM_DATA * IVEM_DATA2DATA
MEM_CTRL MEM_DQS * MEM_CTRL2MEM MEM _DATA MEM_DQS * MEM_DATA2VEM

NET_SPACI NG_TYPEL | 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 DQS MEM CLK - VEM_DQS2MEM MEM_CLK * * MEM 20THER
MEM DQS MEM _CTRL - VEM_DQS2MVEM MEM_CTRL * * MEM 20THER
MEM DQS MEM_CVD - MEM_DQS2VEM MEM_ CVD * * MEM 20THER
MEM_DQS MEM_DATA * VEM_DQS2MEM MEM_DATA * * MEM 20THER
MEM DQS MEM DQS - MEM_DQS2VEM MEM_DQS * * MEM 20THER

DDR2:

Need to support

DQ signals should be matched within 20 ps of associated DQS pair.
DQS intra-pair matching should be within 1 ps, no inter-pair matching requirenent.

All DB pairs should be matched within 100 ps of clocks.

MEM *-styl e wi | dcards!

CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 140 ps.

A/ BA/ cnd signals should be matched within 75 ps, no CLK matching requirenent.

Al nenory signals maximumlength is 1.005 ps. CLK mininumlength is 594 ps (lengths include substrate).
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.

DDR3:
DQ signals should be matched within 5 ps of associated DQS pair.

DQS intra-pair matching should be within 1 ps, inter-pair natching shoulw be within 180 ps

No DQS to clock matching requirenent.

CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps.

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

Al nenory signals maximumlength is 1.005 ps. CLK mininumlength is 594 ps (lengths include substrate).
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.

SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2

MCP MEM COWP Signal Constraints

SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3.4

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
MOP_VEM_COMP * Y 7ML 7ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
MOP_VEM_COMP * 8 ML 2

Menory Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MMA aK MEM 70D VDD | MEM O K MEM A CLK P<5..0>
O MEMA QK MEM 70D VDD | MEM O K MEM A CLK_N<5. . 0>
> MEMLA CNTL MEM 40S_VDD | MEM CTRL. NMEM A CKE<3..0>
o MEMLA CNTL MEM 40S_VDD | MEM CTRL. MEM A CS L<3..0>
> MEMLA 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>
O MMA QD MEM 40S VDD | NEM CMD MEM A RAS L
S MMA QD 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>
O MEMA_DQ BYTEL MEM 40S MEM_DATA MEM A _DQx15. . 8>
O MEM.A_DQ BYTE2 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 MEMLA_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>
[ MEMLA_DQ BYTEQ MEM 40S MEM_DATA MEM _A_DiMVkO>
S MEMLA_DQ BYTEL MEM 40S MEM_DATA MEM A _Dik1>
O MEM A _DQ BYTE? MEM 40S MEM_DATA MEM A _DiMVk2>
S MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A _DMk3>

LA | MEM 40S MEM_DATA NMVEM A Divk4>
> MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A_DMVK5>
S MEM.A_DQ BYTE6 MEM 40S MEM_DATA MEM A _DMVK6>
S MEMLA_DQ BYTE? MEM 40S MEM_DATA MEM A_DMK7>
[ 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 DQS MEM A _DQS_P<2>
O MEM.A DOS2 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 DQS 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 DOSS MEM_ 70D MEM DGS MEM A _DQS_P<5>
O MEM.A DOSS MEM 70D MEM DGS MEM A _DQS_N<5>
[ MEM.A DQS6 MEM 70D MEM DQS MEM A_DQS_P<6>
O MEM.A DOS6 MEM 70D MEM DGS MEM A _DQS_N<6>
O MEM.A _DQS? MEM 70D MEM DGS MEM A _DQS_P<7>
O MEM.A DQS? MEM 70D MEM DQS MEM A _DQS_N<7>
O MMB aK MEM 70D VDD | MEM CLK MEM B CLK P<5.. 0>
S MEMEB QK MEM 70D VDD | MEM O K MEM B_CLK_N<5. . 0>
> MEM B ONTL MEM 40S_VDD | MEM CTRL. NMEM B CKE<3. . 0>
> MM B ONTL MEM 40S_VDD | MEM CTRL. MEM B_CS _L<3..0>
> MEMB ONTL MEM 40S_VDD | MEM CTRL. MEM B _ODT<3. . 0>
S MMB QD MEM 40S_VDD | MEM CMD MVEM B _A<14..0>
O MMB QD MEM 40S_VDD | MEM CMD NMVEM B BA<2.. 0>
D MMB QD MEM 40S VDD | NEM CMD MEM B RAS L
O MMB QD 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_DQx<15. . 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_DMkO>
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_DiMVk4>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DMk5>
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 DGS MEM B_DQS_P<0>
[ MEM B _DQSO MEM 70D MEM DGS MEM B_DQS_N<0>
O MEM B DOS1 MEM 70D MEM DGS MEM B_DQS_P<1>
O MEMB DOS1 MEM 70D MEM DQS MEM B_DQS_N<1>
[ MEM B DQS2 MEM 70D MEM DGS MEM B_DQS_P<2>
O MEM B DQS2 MEM 70D MEM DGS MEM B_DQS_N<2>
[ MEMB DOS3 MEM 70D MEM DQS MEM B_DQS_P<3>
S MEM B DOS3 MEM 70D MEM DGS 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 DOS6 MEM 70D MEM DQS MEM B DQS P<6>
O MEMB DQS6 MEM 70D MEM DGS MEM B_DQS_N<6>
O MEM B DQS? MEM 70D MEM DQS MEM B_DQS_P<7>
[ MEM B DQS? MEM 70D MEM DGS MEM B_DQS_N<7>
[ MP_MEM COVP MeP_VEM cove | MeP_ VEM cave | MCP_VEM COVP_ VDD
> MP_NMEM COVP MCP_VEM Cove | vee VEM cove | MCP_VEM COVP__GND
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Menory Constraints

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008

OF APPI

COVPUTEY

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED
PROPERTY LE
AGREES TO THE FOLLOW NG
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

HEREIN | S THE PROPRI ETARY
R |

NC. THE POSSESSOR

d} APPLE | NC.

ST ZE | DRAW NG NUVBER REV.
D 051-7892
SCALE SHT oF
NONE 89 o7

2




8

7

6

IN

PCl - Expr ess

PHYSI CAL_RULE_SET

LAYER

ON LAYER?

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCI E_90D

=90_CHM DI FF

=90_OHW DI FF

=90_OHW DI FF

13.1 MM

=90_OHM DI FF

=90_OHM DI FF

CLK_PCI E_100D

=100_CHV DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.4

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
PCIE - =3X_DI ELECTRI C ? PCIE TOP, BOTTOM =4X_DI ELECTRI C
CLK_PCI E - 20 ML ?
MCP_PEX_COMP * 8 ML ?

CRT signal single-ended inpedence
- 37.5-ohmfrom MCP to first
- 50-ohmfromfirst

varies by location:

termination resistor.

- 75-ohm fromoutput of three-pole filter
R/ G B signals should be matched as cl ose as possible and < 10 inches.

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

Di gi tal

Vi deo Si gnal

to second termination resistor.

to connector (if possible).

Constraints

Sections 2.5.1 & 2.5.2.

Anal og Video Signhal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CRT_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
CRT * =4:1_SPACI NG ? CRT CRT * CRT_2CRT
CRT_2CRT * =STANDARD ?
CRT_2CLK * 50 ML ?
CRT_2SW TCHER * 250 ML ?
CRT_SYNC * 16 ML ?
MCP_DAC_COVP * =2: 1_SPACI NG ?

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

Dl FFPAI R NECK GAP

DP_100D - =100_CHu DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
LVDS_100D - =100_CHu DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF
NCP_DV_COVP * v 20 ML 20 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
DI SPLAYPORT - =3x_DI ELECTRI C ? DI SPLAYPORT TP, BOTTOM =4x_DI ELECTRI C
LvDS - =3x_DI ELECTRI C ? LvDS TOP, BOTTOM =4x_DI ELECTRI C

LVDS intra-pair

Di spl ayPort/TNDS intra-pair
DI spl ayPort AUX CH intra-pair

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

Pairs should be within 100 mls of clock Iength.

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

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

SATA I nterface

Constraints

Inter-pair

Sections 2.5.3 & 2.5. 4.

mat chi ng shoul d be within 150 ps.
No relationship to other signals.

DI FFPAI R NECK GAP

=100_CHM DI FF

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

Section 2.7.1.

PHYSI CAL_RULE_SET LAYER AGFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP
SATA_100D * ~100_cHvLI FF =100_OHM_DI FF =100_OHM_DI FF =100_0HM DI FF =100_CHM 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 2 SATA TCP, BOTTOM =3x_DI ELECTRI C
SATA_TERVP * 8 ML B

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[— PCI E 90D PCIE PEG R2D P<15. . 0> "
f— PCI E_90D PCIE PEG R2D N<15. . 0> "
S PEG RD PGl E_90D PO E PEG R2D C P<15..0> 0 n
— PCl E_90D PCILE PEG R2D C N<15. . 0> -
> PEG 2R PCI E_90D PCLE PEG D2R P<15.. 0> -
o PCI E_90D PCLE PEG D2R N<15. . 0> o7
— PCl E_90D PCLE PEG D2R C P<15..0> n
f— PCI E_90D PCIE PEG D2R C N<15..0> "
[ PCI E_90D PCIE PCOE MN _R2D P 7 31 96
D PCI E_90D PCIE PCE MN _R2D N 7 31 96
[O—POEMN_RD PGl E_90D POE PCLE MN _R2D C P 17 3
— PCIE_90D PCIE PCLE M N _R2D C N 7
[OPAEMN 2R PClE_90D PCILE PCLE M N _D2R P s
[ PCI E_90D PCIE PCE M N _D2R N —
[ — PCI E_90D PCIE PGl E FW R2D P 6
f— PCI E_90D PCIE PGl E_ FW R2D N 6
[ PCOE EWRD PCI E_90D PO E PCLE FWR2D C P 17 3
— PCI E_90D PCIE PCE FWR2D C N 17 36
[O—POE FWMR PCI E_90D PCLE PCl E FW D2R P 17 36
[— PCI E 90D PCIE PCl E FW D2R N FE.
— PCI E 90D PCIE PO E FWD2R C P as
— PCI E_90D PCIE PCE FWD2R C N 6
[— PCLE 90D PCLE PCl E EXCARD R2D P o
[ PCI E_90D PCLE PCl E_ EXCARD R2D N o
[S—PCLE_EXCARD R2D PCl E_90D POE TP_PC E EXCARD RRD C P,
— PCLE_90D PCLE TP_PCIE_EXCARD RRD C N, 4,
O POEEXCARD R |PAE Q9D | PAE TP_PCl E_ EXCARD D2R P 017
— PCI E_90D PO E TP_PC E_EXCARD D2R N o 17
[ MCP_PEQ_REEQLK QK PAE 1000 QK PCE PEG CLK100M P wn
— K PCE 1000 ALK PO E PEG CLK100M N P
[ MP_PE1_REEQLK K PCE 1000 ALK PO E PCIE CLKIOOM M NI _P 17 31
— CIK PCIE 1000 QLK PCLE PCI E CLK100M M NI _N 17 e
[ MP_PE2_REEQLK K PCE 1000 ALK PO E PCl E_ CLK100M FW P 17 36
— G K_PCIE 1000 GLK_PCE PCl E_ CLK100M FW N 17 36
[ MP_PE3_REFQLK QLK _PCIE_1000 CLK_PCIE TP_PCl E _CLK100M EXCARD P 57
— CIK PCIE 1000 CLK PCIE TP_PCl E_CLK100M EXCARD N 5 17
[ MP_PEX_CLK_COVP Mep_PEX_cave | MCP_PEX _CLK COWP .
> CRT_RED CRT_50S CRT NC CRT IGR C PR 18 25
[ CRT_GREEN CRT_50S CRT NCCRT IGGY Y 18 25
> CRT_BLUE CRT_50S CRT NC CRT 1G B COw_PB 18 25
[ CRT_SYNC CRT_50S CRT_SYNC NC CRT | G HSYNC 18 25
[ CRI_SYNC CRT_50S CRT_SYNC NC CRT | G VSYNC 18 25
[ MCP_DAG RSET vep_pac cave | NC MCP_TV_DAC RSET 18 25
[ MP_DAC VREE vep_pac cave | NC MCP_TV_DAC VREF 18 25
> IMS 1G TXC DP_100D DisPLAYPORT | TMDS | G TXC P

[ IMS_IG IXC DP_100D pspLayporTt | TMDS |G TXC N

[ IMS LG TXD DP_100D DisPLAYPORT | TMDS | G TXD P<2.. 0>

[ IMDS |G TXD DP_100D DiSPLAYPORT | TMDS | G TXD N<2. . 0>
DM DP_100D piseLayport | DP_ 1 G ML_P<3.. 0> o 81
Do DM DP_100D pispLayport | DP_ 1 G ML_N<3. . 0> o 81
o DP_AuX cH DP_100D pspiaypert | DP_I1G AUX _CH P 18 81
[o—DP_AUX_cH DP_100D pspiaypert | DP_1G AUX CH N 18 81
[ MP_HDM _RSET MCP_DV_COVP MCP_HDM _RSET 18 25
[ MP_HDM _VPROBE MCP_DV_COVP MCP_HDM _ VPROBE 18 25
[ LVDS IGA QK LVDS_100D LVDS LVDS IG A CLK P 15 84
D LS 1GAaK LVDS_100D LVDS LVDS |G A CLK N 18 84
> LVDS |G A DATA LVDS 100D LVDS LVDS | G A DATA P<2..0> 18 84
S LVDS I G A DATA LVDS 100D LVDS LVDS | G A DATA N<2..0> 18 84
[ LVDS 1 G A DATA3 LVDS 100D LVDS NC LVDS | G A DATAP<3> 918
S LVDS_IG A _DATA3 LVDS 100D LVDS NC LVDS | G A DATAN<3> 9 18
[ LVWDS IGB aK LVDS 100D LVDS NC LVDS |1 G B CLKP 9 18
[ LVDS IGB aK LVDS 100D LVDS NC LVDS 1 G B CLKN 9 18
> LVDS |G B DATA LVDS 100D LVDS LVDS | G B DATA P<2..0> 18 84
O LVDS 1G B _DATA LVDS 100D LVDS LVDS | G B DATA N<2..0> 18 84
[ LVDS I G B DATA3 LVDS 100D LVDS NC LVDS | G B DATAP<3> 918
S LVDS_IG B _DATA3 LVDS 100D LVDS NC LVDS | G B DATAN<3> 9 18
[ MP_I EPAB_RSET MCP_DV_COVP MCP_| FPAB RSET 18 25
[ MCP_I EPAB_VPROBE MCP_| FPAB_VPROBE 18 25
[>SATA_HDD R2D SATA_100D SATA SATA HDD R2D C P 20 39
— SATA_100D SATA SATA HDD R2D C N 20 30
D SATA_100D SATA SATA HDD R2D P 7 30
[ SATA_100D SATA SATA HDD R2D N 7 30
[ SATA_HDD 2R SATA_100D SATA SATA _HDD D2R P 20 30
— SATA_100D SATA SATA HDD D2R N 20 30
[ SATA_100D SATA SATA HDD D2R C P 7 39
[ SATA_100D SATA SATA HDD D2R C N 7 30
[ SATA_CDD R2D SATA_100D SATA SATA ODD R2D C P 20 39
— SATA_100D SATA SATA OOD R2D C N 20 30
— SATA_100D SATA SATA ODD R2D P 7 30
— SATA_100D SATA SATA ODD R2D N 7 39
[SATA_CDD 2R SATA_100D SATA SATA ODD D2R P 20 39
D SATA_100D SATA SATA ODD D2R N 20 30
[ SATA_100D SATA SATA ODD D2R C P 7 39
— SATA_100D SATA SATA OOD D2R C N 7 30
[ MCP_SATA_TERMP SATA_TERMP MCP_SATA TERMP 2
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PClI Bus Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
PCl _55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLK_PCl _55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT
PCI * =STANDARD ?
CLK_PC * 8 ML ?

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.8.

LPC Bus Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
LPC_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT
LPC * 6 ML ?
CLK_LPC * 8 ML 2

SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.9.1.

USB 2.0 Interface Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_90D * =90_OHVLDI FF =90_CHM DI FF =90_CHM DI FF =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF
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
usB * =2x_DI ELECTRI C ? usB TOP, BOTTOM =4x_DI ELECTRI C

SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.10.1.

Sv8

=2x_DI ELECTRI C

SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.11.1.

SMBus 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
SMB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VEI GHT

HD Audi o Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

HDA

=2x_DI ELECTRI C

MCP_HDA_COMP

8 ML

SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.12.1.

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 555 * =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_SLow

8 ML

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), 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 PRIMARY GAP | DI FFPAI R NECK GAP
SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

SPI

8 ML

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.14.

MCP_HDA_PULLDN_COMVP

MCP_HDA_COVP

MCP_HDA_ PULLDN_ COWP

NET_TVPE
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>
> Pa_aD PCl _55S pCl PCl _PAR

> PO _CBEL 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

> PCL_CNTL PCl _55S PCl PCl _SERR L
S—PA_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_I PCl_55S PCl PCl _REQO_L

> PCL_GNTO_L PCl _55S PCl PCl _GNTO_L
[O—PO_REQIL_L PQl_55S Pl 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 _I NTX L

O PCL_INTY_ L PCl_55S PCl PCl _INTY_ L
O—PO_INIZ | PCl_55S PCl PCl _INTZ L

O MP Pa_cak2 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 Meipcake  lakipcsss |akipe  |LPC CLK3BM SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
— CIK IPC 5558 | 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 NC USB_M NI P

— USB_90D USB NC USB M NI N

[ USB_EXTD USB_90D USB NC _USB_EXTDP

o USB_90D USB NC _USB_EXTDN

[ USB_CAMERA USB_90D USB USB _CAMERA P

— USB 90D USB USB CAMERA N

> USB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ USB_TPAD USB_90D USB USB_TPAD_P

— USB_90D USB USB_TPAD N

> 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 NC_USB_EXCARDP
— USB_90D USB NC USB_EXCARDN
[ USB_EXTC USB_90D USB NC _USB_EXTCP

— USB_90D USB NC USB_EXTCN

[ MP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
[>SMBUS MCP_0_QIK SMB 55S SMB SMBUS MCP_0_CLK
[S—SMBUS_MCP_0_DATA SMB 55S 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

—

—

| —

| —

| —

—

| —

| —

—

| —

—

MOP_SUS A K QK SLONS5S | QK SLON PM CLK32K_SUSCLK R
CLK SION55S | ALK SLOW PM _CLK32K_SUSCLK
SPI_aK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPI_MOSI SPI_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
SPI_55S SPL SPI _CS0_L

13 19

19

19

19 42 44 84

19 42 44 84

19 26 84

19 26

26 42

26 44

20 40

20 40

7 20 31

7 20 31

7 20 31

7 20 31

20 50

20 50

20 a1

20 a1

20 40

20 40

20

13 21 28 29 45

13 21 28 29 45

21 45 60 85

21 45 60 85

21 55
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IN

MCP RGM |

(Et hernet) Constraints

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_M | _COVP * =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S * =55_CHM SE =55_OHM SE =55_CHM SE =55_CHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

MCP_BUFO_CLK

=3: 1_SPACI NG 2

ENET_M |

12 ML

SQURCE: MCP73 Interface DG (DG 02974-001_v01), Sections 2.7.2 & 2.7.4

et PHY) Constraints

88E1116R

(Et hern

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ENET_MDI _100D

=100_0HVLDI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

ENET_MDI

25 ML

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

ﬂ
4
]
2
|

.
2
3
1)
q

NET_TYPE

PHYSI CAL SPACI NG

MCP_M | _COvP

MCP_M 1 _COvP

MCP_M | _COVP_VDD

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_GND

MCP_Cl K25M BUEQ

ENET_M | _55S | MCP_BUFO_CLK

MCP_CLK25M BUFO_R

ENET_M | _55S | MCP_BUFQO_CLK

RTL8211_CLK25M CKXTAL1

ENET_I NTR L ENET_M | _55S | ENET_M | ENET_I NTR L
ENET_MDI O ENEFT M1 55S | ENFT M1 ENET_MDI O
ENET_MDC ENET_M | _55S | ENET M| ENET_NMDC
ENET_PWRDVN | ENET_M | _55S | ENET M| ENET_PWRDWN L
ENEFT M1 55S | ENFT M| ENET_CLK125M RXCLK R
ENET_RXCLK ENET_M | _55S | ENET_M | ENET_CLK125M RXCLK
ENEFT M1 55S | ENFT M| ENET_RXD _R<3.. 0>
ENET_RXD ENET_M | _55S | ENET M| ENET_RXD<0>
ENET_RXD STRAP ENEFT M1 55S | ENFT M| ENET_RXD<3. . 1>
ENET_RXD ENET M1 _55S | ENFT M1 ENET_RX_CTRL
ENET_TXCLK ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
ENET_TXDO ENET_M | _55S | ENET_M | ENET_TXD<0>
ENET_TXD ENET M1 _55S | ENFT M1 ENET_TXD<3.. 1>
ENET_TXD ENET_M | _55S | ENET M| ENET_TX_CTRL
ENEFT M1 55S | ENFT M| ENET_RESET L
ENET_MDI ENET_MDI _1000 ENET_MDI ENET_MDI _P<3.. 0>
ENET_MDI 1000 ENET_MDI ENET_MDI _N<3. . 0>

U0 00000 000000 9000 00 00

18

18 34

33 34

Et her net

Constraints

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008

REEE o R Bk
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
Il NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
R, I NC. THE POSSESSOR

&3

ST ZE

D

APPLE | NC.

DRAW NG NUVBER

051- 7892

REV.

SCALE

NONE

SHT
92

97




8 7 6 5 4 3 2 1

FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
FW 110D * =110_0M DI FF =110_CHM DI FF =110_OHM DI FF =110_CHM DI FF =110_OHM DI FF =110_OHM DI FF —_Fweo_Tea Fw 1100 Fw P NC FW TPAP o
> FWP0_TPA EW 110D EW TP NC FW)_TPAN 36 38
SPACI NG_RULE_SET LAYER LI NE-TO- LI NE SPACI NG VEEI GHT > FEwPpo_TPB EW 110D EW TP NC FW_TPBP 36 38
- n . N > FWP0_TPB EW 110D EW TP NC FW_TPBN 36 38
- — [O—EWP1_TPA EW 110D EW TP FW PORT1_TPA P 36 38
[O—EWP1_TPA EW 110D EW TP FW PORT1_TPA N 36 38
> FWP1_TPB EW 110D EW TP FW PORT1_TPB P 36 38
[O—FWP1_TPB EW 110D EW TP FW PORT1_TPB_N 36 38

Port 2 Not Used

SD CARD NET PROPERTI ES

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL soACiNG

SD CARD | NTERFACE CONSTRAI NTS
[Z>—sn.oar D b i ntereace | SD_D<0> e
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 30> SD_DAL. D D_| NTEREACE SD D<1> 7 32
[Z0)—SDDAT: D D_| NTERFACE SD _D<2> 732

s0_555 - o amse “ss_amsE “ss_amse “ss_amse ~sTANDARD ~sTANDARD
[[(Z5)—SD_DAL D D | NTERFACE SD D<3> 7 32
= D_DAT, ol D_| NTERFACE. SD_D<4> 7 32
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT = Shoar D D | NTEREACE SD D<5> 732
[26 > SD_DAT D D | NTERFACE SD_D<6> .
SD_1 NTERFACE . X DlELECTRIC -

[25 ) SD DAL D D | NTEREACE. SD D<7> 73
Ty Sn.ak D ninreseace | SD OLK .
= D oD ol D_| NTERFACE. SD_CVD 7 32

FireWre Constraints
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SMC SMBus Net

Properties

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 MW 0.1 MW

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SMBUS SMG A S3 SO SMB 55S SMB SMBUS _SMC A S3_SCL
[ 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_Sa SMB 555 SMB SMBUS _SMC 0_SO0_SCL
[—SMBUS SMC 0_S0_SDA | SMB_55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS SMC BSA SOl 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 55S SMB SMBUS SMC MGMT_SCL
[ SMBUS_SMC MGMI_SDA SMB_55S SMB SMBUS SMC MGMT__SDA
SMBus Charger Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> CHGR Csl 1TOl_DI FEPAIR CHGR CsI _P
— 1TOl_DI FEPAIR CHGR CSI _N
[ CHGR CSO 1TOl_DI FEPAIR CHGR CsO P
— 1TOl_DI FEPAIR CHGR CSO N

7 31 42 45 51

7 31 42 45 51

a2 a5 48

a2 a5 48

42 45 48 53 78

42 45 48 53 78

7 42 45 61 62

7 42 45 61 62

27 39 42 45

27 39 42 45
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GDDR3 Frane Buffer Signal Constraints

GDDR3 FB A/ B Net Properties GDDR3 FB C/' D 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 NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET Prvsi caL seacinG ELECTRI CAL_CONSTRAI NT_SET . seacinG
ooRs_aorsssE . s e —0_ornese 0.095 Wi 127w ~sTaoarD ~sTaoarD
- i i - - > EBACKEP GDDR3_80D GDDR3_QI K FB_A CLK P<0> 73 74 > FBCAKP GDDR3_80D GDDR3_QI K FB_B _CLK P<0> 73 75
coors_aose o e —t0_ornese 0.095 Wi -40_amse ~sTaoarD ~sTaoarD = oS ok FB A CLK N<O> e = oS "ok | FB B OLK N<O> e
coors_80D . oo amoner ~s0_am ol FF 0.095 4 ~s0_am Dl FF ~80_HMLDI FF ~80_HMLDI FF O FBBAKEP GDDR3_80D GDDR3_QI K FB_A CLK P<1> 73 74 O FBDAKEP GDDR3_80D GDDR3_QI K FB_B CLK P<i1> 7375
— GDDR3_80D GDDR3_C1 K EB_A CLK N<1> 73 74 — GDDR3_80D GDDR3 ALK EFB_B _CLK N<1> 73 75
> FB_AB QWD GDDR3_40R55SE | GDDR3_ CMD EB_A MA<1.. 0> 73 74 > FB.CD A GDDR3_40R55SE | GDDR3_ CMD FB_B_MA<1.. 0> 73 78
[O—FB_AB_ QWD GDDR3_40R55SE | GDDR3_CMD FB_A MA<12..6> 73 74 S—EB.CD oD GDDR3_40R55SE | GDDR3_CMVD FB_B MA<12..6> 73 75
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT S—FEB_AB VD GDDR3_40R55SE | GDDR3_CMD FB_A BA<2..0> 73 74 S EB.CD oD GDDR3_40R55SE | GDDR3_CMD FB_B _BA<2..0> 73 75
) [ FB_AB QWD GDDR3_40R55SE | GDDR3_ CMD FB A RAS L 73 74 > FBCh oD GDDR3_40R55SE | GDDR3 CMD FB B RAS L 73 75
oK . it i [ FB_AB QWD GDDR3_40RS5SE | GDDR3_CMD FB_A CAS L 73 74 [—FB_Ch an GDDR3_40RS5SE | Ghbra_ avp | FB_B_CAS L 73 75
coora_aw . =2.5:1_SPACI NG - [ FB_AB QWD GDDR3_40R55SE | GDDR3_CMD FB A VW L 73 74 > FBCh o GDDR3_40R55SE | GDDR3 CMD FB B W\ L 73 75
- [—FEB_AB_Q\D PD GDDR3_40R55SE | Ghora_avd | FB_A_UCKE [—EB_CD Qb PD GDDR3_40R55SE | cbpra v | FB_B_UCKE
COOR3_PATA . it i [ FB_AB GVD PD GDDR3_40RS5SE | Ghora_avp | FB_A LCKE [ FB.CDh o PD GDDR3_40RS5SE | Ghbra_ v | FB_B LCKE
coors_ocs . “2.5:1_sPaci NG » [z EB_AB_CS0 GDDR3_40R55SE | bR avdp | FB_A LCSO_L = FB_CD_Cs0 GDDR3_40R55SE | ahbrs_cvp |FB_B LCSO_L
[—FEB_AB_Q\D PD GDDR3_40R55SE | GDDR3_CMD FB_A DRAM RST 73 74 —SEB.CD GVD PD GDDR3_40R55SE | GDDR3_CMVD FB_B_DRAM RST 73 75
O—FBA QD GDDR3_40SE GDDR3_CMD FB_A LMA<S. . 2> 73 74 S EBCOD GDDR3_40SE GDDR3_CMD FB_B LMA<S. . 2> 73 75
[O—FBB QD GDDR3_40SE GDDR3_CMD FB_A UMA<S. . 2> 73 74 S FBDOWD GDDR3_40SE GDDR3_CMD FB_B UMA<S. . 2> 73 75
[—FB_A_WnQs0 GDDR3_40SE GDDR3_ DS FB_A WDQS<0> 73 78 [—EB_C WpQs0 GDDR3_40SE GDDR3_ DS FB_B_ WDQS<0> 73 75
[—FB_A WSl GDDR3_40SE GDDR3_DQS FB_A WDQS<1> 73 78 [O—EB_C WnQs1 GDDR3_40SE GDDR3_DQS FB_ B WDQS<1> 73 75
[O—FB_A WnQs2 GDDR3_40SE GDDR3_ DS FB_A WDQS<2> 73 78 [—FB_C WDQs2 GDDR3_40SE GDDR3_ DS FB_B WDQS<2> 73 75
> FBAWQGS | cnmsdose  |aomangs |[FBAWEE<3> == .. > FBCwWoss | eoragose  |coomangs |[FB B WQBS<3> 55
> EB_A RDGS0 GDDR3_40SE GDDR3_DQS FB_A RDQS<0> 73 74 [ FB_C RDQS0 GDDR3_40SE GDDR3_DQS FB_B_RDQS<0> 73 75
[—FB_A_RDGS1 GDDR3_40SE GDDR3_DQS FB_A RDQS<1> 73 74 S FB_C RDQS1 GDDR3_40SE GDDR3_DQS FB_B_RDQS<1> 73 75
L A |GopRa 40sE |coora s |[FB A RDQS<2> 444 O FBCRXs2 | coomadosE |coomangs |FB B RDQS<2> 55
[>FB_A RDQS3 GDDR3_40SE GDDR3_DAS FB_A RDQS<3> 73 74 > FB.C RD(S3 GDDR3_40SE GDDR3_DQS EB_B_ RDQS<3> 7375
> FB_A _DQ BYTEQ GDDR3_40SE GhbR3 DATA | FB A DQ<7. . 0> 73 74 [ FB_C DQ BYTEQ GDDR3_40SE GhDR3 DATA | FB B _DQ<7. . 0> 73 75
[—FB_A_DQ BYTE1 GDDR3_40SE | cobrs_pata | FB_A 15..8> 73 74 [—FB_C_DQ BYTE1 GDDR3_40SE | cbor3_pata | FB B 15..8> 73 75
From T18 MXM [_EBA DQ BYTE? GDDR3_40SE aopra_paTa | FB_A DQ<23. . 16> 1074 [ _EB.C DQ BYTE? GDDR3_40SE copra_paTa | FB_B DQ<23. . 16> 578
. i i [—FB_A_DQ BYTE3 GDDR3_40SE cpra pata | FB_A DQ<31. . 24> 23 74 [——FB_C_DQ BYTE3 GDDR3_40SE GDDR3_DATA | FB_B DQ<31. . 24> 73 75
Digital Video Signal Constraints FB A_DOM L<0> FB B_DOM L<0> o
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP > FBA DM GDDR3_40SE GoDR3_pATA | FB_A DM L<1> 73 74 > FBC DM GDDR3_40SE GDDR3_DATA | FB_B DOM L<1> 73 75
> 100 N - - - - - - >EB_A DQW GDDR3_40SE copr3_paTA | FB_A DM L<2> 73 74 DS FBCDQW GDDR3_40SE GoDR3_DATA | FB_B _DOM L<2> 73 75
> =100_CHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF D EB_A DOMVB CDDR3_40SE. CDDR3_DATA FB A m\/l L<3> 3 74 D EB_C DOMVB CDDR3_40SE. CDDR3._DATA FB B m\/l L<3> a8
LVDS_100D * =100_CHVLDI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF [>__FB_B_WhCs0 CDDR3_40SE. CDDR3_DOS FB_A WDQS<4> 73 74 ——EB.D Wxx0 GDDR3_40SE GDDR3_DOS FB B \WDQS<4> I
[—FB_B sl GDDR3_40SE GDDR3_ DS FB_A WDQS<5> 73 78 S—EB_D WQs1 GDDR3_40SE GDDR3_ DS FB_B_ WDQS<5> 73 75
> FB B WxXs2 GDDR3_40SE GDDR3_DQS EB_A WDQS<6> 73 74 — FB D WQs2 GDDR3_40SE GDDR3_DQS EB_B_ WDQS<6> 73 75
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D F8787M3 GJDR?'*AOSE mﬁlxﬁ FB A \lm<7> e D FB*D*V‘D@3 GJDR?'*AOSE mﬁlxﬁ FB B \lm<7> e
pp— N ” - [——FB_B_RDQS0 GDDR3_40SE GDDR3_DQS FB_A RDQS<4> 73 74 [EB_D RDQSO GDDR3_40SE GDDR3_DQS FB_B_RDQS<4> 73 75
=3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM =4x_DI ELECTRI C ? EB B RDOSL 40SE DoS FB A M<5> EB D RDOSL 40SE DOS FB B M<5>
— 3 B_| GDDR3_. GDDR3_| 73 74 — 3 D | GDDR3_. GDDR3_| 73 78
Lvos * =3x_DI ELECTRI C ? Lvos TOP, BOTTOM =4x_DI ELECTRI C ? —FB_B RDQS2 GDDR3_40SE GDDR3_DOS FB_A RDQS<6> 73 74 — FB_D RDQS2 GDDR3_40SE GDDR3_DOS FB_B_RDQS<6> 73 75
LVDS intra-pair matching should be 5 nmils. Pairs should be within 100 mils of clock |ength. | m— FB_B_RDQS3 GDDR3_40SE GDDR3_DOS FB_A <7> e | m— FB_D_RDQS3 GDDR3_40SE GDDR3_DOS FB B <7> e
Di spl ayPort/ TVDS intra-pair natching should be 5 ps. Inter-pair matching should be within 150 ps. [ FB B DQ BYTEQ GDDR3_40SE apra pata | FB_A _DQ<39. . 32> 73 74 [—EB_D _DQ BYTEQ GDDR3_40SE ahpr3_pata | FB_B_DQ<39. . 32> 7375
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [ FB.B DQ BYTE1 GDDR3_40SE copr3_paTA | FB_A DQ<47. . 40> 73 74 [ FB.D DQ BYTE1 GDDR3_40SE ahpr3_DaTA | FB_B_DQ<47. . 40> 7375
Max | ength of LVDS/ DisplayPort/ TMDS traces: 12 inches. [—FEB_B_DQ BYTE2 GDDR3_40SE cpr3_pata | FB_ A DO<55. . 48> 73 78 [—FB_D DQ BYTE? GDDR3_40SE ahpr3_pata | FB_B_DQ<55. . 48> 73 75
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5. 4. [ FB_B_DQ BYTE3 GDDR3_40SE copr3_paTA | FB_A DQ<63. . 56> 73 74 [FB_D DQ BYTE3 GDDR3_40SE chpr3_patA | FB_B_DQ<63. . 56> 7375
—FB_B_DQW GDDR3_40SE GoDR3_pATA | FB_A DM L<4> 73 74 —EB_D DD GDDR3_40SE GDDR3_DATA | FB_B _DOM L<4> 73 75
>—FB_B DML GDDR3_40SE Ghpr3_DATA | FB. A DQM L<5> 73 74 > FB_D DML GDDR3_40SE GDDR3 DATA | FB B_DQM L<5> 7375
[—FB_B_DQw GDDR3_40SE coDr3_paTA | FB_A DM L<6> 73 74 S—EBD DQw GDDR3_40SE GDDR3_DATA | FB_B _DOM L<6> 73 75
, B | » o FB_A DOM L<7> 73 74 D | » | FB_B_DOM L<7> 378
MUXGFX Net Properties _ @6 Net Properties
e e
[ELECTRI CAL_CONSTRAI NT_SET . seacinG ELECTR! CAL_GONSTRAI NT_SET o I
ED>—LVDSAGK LVDS_100D LVDS LVDS A CLK P o1 et Loxson_eem QK SIONS5S | QK Slow GPU_CLK27M 1677
E>—LVPS A QK LVDS_100D LvDs LVDS A KN oL E}} CK505_CLK27MBS CLK SLOW55S | QLK _SLOW GPU CLK27M SS 6 7
> LVDS EG A OK LVDS 100D L VDS LVDS EG A CLK P 78 84
> LVDS_A_DATA LVDS_100D LvDs LVDS_A DATA P<2..0> o1 84 LS EGAAK LVDS 100D LVDS txgg Eg ﬁ &$ ANP<2 o
DS A DATA VDS 1000 s LVDS A DATA N<2.. 0> o [ LVDS_EG A DATA LVDS_100D LVDS .. 78 84
= =A = [—LVDS_EG A DATA LVDS 100D L VDS LVDS _EG A DATA N<2..0> 4
ED— VDS B aK LVDS_100D LVDS LVDS B CLK P o1 84 [ LVDS EG B DATA LVDS_100D LVDS LVDS EG B _DATA P<2..0> 4
E>—LVDS B aK LVDS_100D LVDS LVDS B CLK N o1 84 [ LVDS EG B _DATA LVDS_100D LVDS LVDS EG B DATA N<2..0> 4
—— LVDS B DATA LVDS_100D LVDS LVDS B DATA P<2..0> o1 84
% L\VDS B DATA LVDS 100D LvDS LVDS_B_DATA N<2..0> o1 8 DM DE_100D DL SPLAYPORT $ EG M. 523. . 0> 7 o1
- DPM DP_100D DI SPLAYPORT G M. 3..0> f—
D LVDS_100D LVDS LVDS CONN A CLK F P 7 80 > DP_AUX_CH DP_100D pspLaypert | DP_EG AUX _CH P 78 81
B LVDS_100D LVDS LVDS CONN A CLK _F N 7 80 > DP_AUX_CH DP_100D pspaypert | DP_EG AUX CH N 78 81
[ LVDS_100D LVDS LVDS CONN B CLK_F P 7 80 = DP_100D pspiaypert |DP_EG AUX CH C P o1
B LVDS_100D LVDS LVDS CONN B CLK_F N 7 80 = DP_100D pispiaypert |DP_EG AUX CH C N o1
[ LVDS_100D LVDS LVDS CONN A CLK P 0 81
> LVDS_100D LVDS LVDS CONN_A CLK N 0 81
= LVDS 100D LVDS LVDS CONN A DATA P<2..0> 75081
P LvDS_100D LvDs LVDS_CONN_ A DATA N<2..0> 71w
o> LVDS 100D LVDS LVDS CONN B G K P 80 81
[ LVDS_100D LVDS LVDS CONN B_CLK N 0 81
[ LVDS 100D LVDS LVDS _CONN B_DATA P<2..0> 750 s
[ LVDS 100D LVDS LVDS CONN B _DATA N<2..0> 790 a0
GPU ((96) CONSTRAI NTS
oM DP_100D DI SPLAYPORT $ & g E:g . 8> 78 SYNG_MASTER=MIXGFX SYNC_DATE=02/ 18/ 2008}
= DP_100D DI SPL AYPORT .. 0> 82
g DP M DP_100D DI SPLAYPORT | DPMMP<P<8> . 0> o1 82 NOTI CE OF PROPRI ETARY PRCPERTY
=0 DP_100D DI SPI AYPORT BP MMNB<B> . 0> 81 82 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
P M DP_100D D spLayporT | DP_M._CONN_P<3. . 0> 82 AGREES Yo THE FOLLON NG T NG THE POSSESSOR
= DP_100D DI SPI AYPORT U:’_M__CO\IN_’\K3. . 0> 82 | 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 CR PART
=D DP_AUX_CH DP_100D pispLayperT | DP_AUX CH C P o1 82 STZE | DRAW NG NUVBER REV.
E—DP_AUX cH DP_100D pDispLAyperT | DP_AUX CH C N o1 82 D 051-7892 A0.0
d} APPLE | NC. SOACE =T o3
NONE 95 97
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ALLOW ROUTE K19 Specific Net Properties K19 Specific Net Properties
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
e T e T
sense_1Ta1_sss . J— “ss_amsE “ss_amsE “ss_amsE 1: 1D FFPAIR 1: 1D FFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL sPACi NG ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL soACiNG
ENET_MDO[_1000  ENETCONN ENETCONN _P<3. . 0> .
THERML1TOL 555 . J— “ss_amsE “ss_amsE “ss_amsE 1 1_DiFFPAIR 1 1_DiFFPAIR | == > [ED>—(eaLe Excam) PCI E_90D PO E PCl E_EXCARD _R2D P %0
f— ENET_MDI_1000 ENETCONN ENETCONN_N<3. . 0> s e
100D o> (PO E_ExcaRD) PCI E_90D PO E PCl E_EXCARD _R2D N 0
O FFPAIR . 11D FFPAIR <11 o ERPAIR 11 DiFEPAIR 11 DiFEPAIR B SATA_100D SATA SATA_ODD R2D UF_P 30 L = =
D - PCI E_90D PCLE PCE M N _R2D P 73100
= SATA_ 100D SATA SATA_ODD R2D UF_N 2 | N STV} =
SATA_100D SATA SATA_ODD D2R UF_P 0 - PCI E_90D POLE PCIE_ M N _R2D N aieo
[En = e y(POEMN) CLK_PCIE 1000 GLK_PGLE PCl E_CLK100M M NI _CONN_P -
SATA_100D SATA SATA_ODD D2R UF_N 739 > S = = o = i
E=> = — CLK_PCIE 1000 CLK_PCLE PCl E_ CLKI0O0OM M NI _CONN_N 7 a1
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT = SATA_100D SATA SATA HDD D2R UF_P 30 => = = =
: 1TOL_DI FEPAI CHGR CSI _R P o2
= SATA_100D SATA SATA_HDD D2R UF_N 20 = _|
sense . 21 1_SPACI NG 2 = [ 1TO1_DI FEPAL CHEGR CSI _R N 62
SATA_100D SATA SATA _HDD R2D_UF_P as 0
[ — — 1TOL_DI EEPAL CHEGR CSO R P 46 62
TreRM . =2:1_sPAci NG > = SATA_100D SATA SATA_HDD R2D _UF_N 3 =D =
- = Y’ — N P . 1TO1_DI EEPAI CHGR CSO R N 16 62
[ SENSE_DI FEPAI R SENSE_1TOL_55S SENSE GEXI WP6_VSEN P 9 > =
A0 . 2:1_sPaci NG 2 = SENSE 1TOL 555 SENSE GEXI \WP6_VSEN N D (use exaa) USB_90D USB USB2_EXTA MJXED P a0
3 _ 70 o (useexta USB_00D usB USB2_EXTA_MUXED N a0
> (s ) USB 90D USB USB2 LT1_P w0
USB2_LT1_N
=5 CPUTHMVENS D2 _DP THERM 1TOL_55S THERM CPUTHVBNS _D2_P a8 T isggg i: USB TPAD R P -
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT THERM 1TOL 55| THERM ODLJTH'\/S’\B D2 N © m (USB EXTD) | 50
B> = > (use_ex1n) USB_90D usa USB_TPAD_R_N s0
EnETCONN . 25 MLs - [ CPU_THERMD_DP THERM 1TOl_55S THERM CPU THERMD P 10 48 = = - DA
[CD>—(usa_canera) USB_90D USB USB_CAMERA _CONN_P 7a
[ THERM 1TOl_55S THERM CPU_THERMD N 10 48 = USB. 90D USB USB_CAMERA CONN N
D CGPUTHVENS D DP THERM 1TO1_55S THERM GPUTHVBNS D P s [Cr>—sacansas = T
SPACI NG_RULE_SET LAYER LINE- TO LI NE SPACING | VEI GHT == = = D USB_90D USB. CONN_USB2_BT_P 791
THERM 1TOL_55S THERM GPUTHMSNS_D N 48
> = = — USB_90D USB CONN_USB2_BT_N 7 e
ao . ~sTANDARD - [ CGPU_THERMD_DP THERM 1TOl_55S THERM GPU TDI OOE P a8 76 77 = = B LT2 P
GPU_TDI ODE N = LsE_20D Lse S w
- THERM 1TQl_55S THERM 48 76 77 USB LT2 N
PRIVE_NEM . ~sTANDARD B THVENS D P [ USB 90D USB a0
D> MOPTHUENS D DR THERM ATOL_S5S THERM MP « USB_CARDREADER Use_a0D lsm USB_CARDREADER P
THERM 1TOL_55S THERM MCPTHVMSNS D N 48 E—= = 9 20 32
B> = USB_20D usa USB_CARDREADER N s
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT | THERM 1TO1 55S THERM MCP_THMDI ODE_P 21 48 -
DS DP_100D piseLaveort] DP_IG AUX CH C P a1
= THERM 1TOl_55S THERM MCP_THVDI ODE N 21 48 DP 100D oL oPL AV DP | G AUX CH C N
o2 020 1000 > SENSE_DI EEPAI R SENSE_1TO1_55S SENSE CPUTTI SNS R P o = .
PUR_P2AI . 0.20 M1 1000 [ SENSE_1TO1_55S SENSE CPUVTTI SNS R N a7
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
= - = - = - — = SENSE_DI EEPAIR SENSE_1TO1_55S SENSE GPUlI SENS P a7
NEM LK ao . Qo Pam = SENSE_1TOL_55S SENSE GPUI SENS_N P
[ED—SENSE_DI FEPAIR SENSE_1TOl_55S SENSE CPUV | SNS P a7 67
VEm o . Powm
Lo b o P SENSE_1TOl_55S SENSE CPUV I SNS N a7 o7
VEM CTRL a0 . @0 P2t
VEM DATA a0 . @0 P2 P1V: P
[m>— SENSE_DI EEPAIR SENSE_1TO1_55S SENSE 8GPU _ a7 K DLEEPALR AUDLO SPKRCONN L OUT P e o
Ve oS a0 . Gopow 0D SENSE_1TOL_55S SENSE P1V8GPU N a7 [
- - ‘ = = [T DI EEPALR AUDILO SPKRCONN_L_OUT_N 7 58 59
[ SENSE_DI FEPALR SENSE_1TOl_55S SENSE I SNS CPU P a6 o —
- ED—SPK_ QU DL EEPAL R AUDLO SPKRCONN S OUT_P 7 58 59
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET = SENSE_1TO1_55S SENSE I SNS_CPU N a6
- SB_POWER PP3V3 S5 37 38 43 84 64 68 69 70 = DI EEPALR AUDIL O SPKRCONN_S_OUT_N 7 58 50
ONE] ¥75°%8%%0°32°44%, 4
axrae a0 . @0.rzm = o o | PP3V3_ S0 Toas st s e s gs g | oy SPK_OUT DI EEPAI R AUDLO SPKRCONN_R_QUT_P 750 59
NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA_TYPE | SPACI NG RULE_SET f— | §.7,8 1318 1921 22 24 DLEEPALR ADLO SPKRCONN R OUT N e e
PaE a0 . o rm BRIV EY | B
- akFse ao . @o_P2ma = DI EEPALR AUDILO SPKRAMP L_QOUT P
saTA ao . @o_Pom = DI FEPAI R AUDL O SPKRAMP _L_OQUT N
Py o @0 . @0 P2
g ) DI EEPAI R AUDI O SPKRAMP_R QUT_P
- o R P =D SENSE_DI EEPAI R SENSE_1TOl_55S SENSE P1V8GPUI SNS_R P a =D SPKRAMP R OUT N ..
cu_GTLReR a0 . @0 P2 = DI EEPALR AUDILO s8
[ SENSE_1TOl_55S SENSE P1V8GPUI SNS R N a
akrae sB_POVER . PYR_P2MM = = [ DI EEPALR AUDILO SPKRAMP_S OQUT P
CPU_VCCSENSE ao . Qo P [z SENSE_DI FEPAIR SENSE_1TO1_55S SENSE | SNS_AI RPORT_P 31 53
I DI EEPAL R AUDL O SPKRAMP_S OQUT_N
sata s8_PovER . PYR P2 = SENSE_1TOl_55S SENSE I SNS_AI RPORT_N a1 53 = I SNS ODD P
Fs8_osTB Fs8_0sTB . ao_Pamt [Zz> SENSE_DI EEPAI R SENSE_1TOL_55S SENSE | a0 53
2> SENSE_DI FEPAIR SENSE_1TOl_55S SENSE I SNS AIRPORT_ R P, SENSE_1TOL 555 SENSE I SNS ObD N
e 0_POuER PRz — SENSE_1TOL_55S SENSE I SNS_AI RPORT_R N 4, = == e
= = R > SENSE_DI EEPAI R SENSE_1TOLl_55S SENSE ISNS OOD R P 53
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET =5 SENSE DI FEPAIR SENSE 1TO1 55S SENSE ISNS 1V5_S3 R P = = - I SNS ODD R N
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET SENSE_1TOL_55S_SENSE ISNS 1V5 S3 R N = SENSE 1TO1 55S SENSE 53
—_ a0 . @02 = e B [z SENSE_DI FEPAIR SENSE_1TOl_55S SENSE | SNS HDD P 2 53
s a0 . ao_Pom =D SENSE_DI FEPAIR SENSE 1TOl 55S SENSE I SNS_1V5_S3_P 53 65
- — - Tl == SENSE_1TOL_55S SENSE I SNS HDD_N o 5
5 SENSE_1TOl_55S SENSE I SNS_1V5_S3_N 53 65 = _
. R | . e SENSE DI FEPALR SENSE 1TOL 555 SENSE | SNS LCDBKLT P [z SENSE_Di FEPAI R SENSE _1TOl_55S SENSE ISNS HDD R P 53
== | — — 53 85 | HDD R N
Menory Constraint Rel axations SENSE 1TOL 5ol Sener I SNS LCDBKLT N oo = SENSE_1TOL 58S SENSE SNS 53
Al low 0.127 nm necks for >0.127 nmlines for GMCH fanout [Zm>—SENSE_DLEERALR SENSE_1TOL_55S SENSE LSNS L KLT R P ab D
: ' - 770 SENSE_1TOl_55S SENSE I SNS_LCDBKLT_R_N I
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP -
VEM 70D sorTam 0.127 w4 6.35 M
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
Graphi cs , SATA Constrai nt Rel axati ons Ve 405 . 0.09 W 5.8 W
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Alternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff) NEM_ 40S_VDD * 0.09 MM 5.8 M
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
MEM_70D * 0.09 MM 5.8 MM
LVDS_100D BGA 100_D1 FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D_VDD * 0.09 MM 100 ML
bp_1000 BeA 100_Di FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
saTA 1000 BeA 10001 FF_BeA PCI E_90D * 0.09 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PGA CONSTRAI NT RELAXATI ONS 150 ou0 * 0.00 0 L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PHYSI CAL_RULE_SET LAYER ALONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NCP_DV_COVP TP 0.1 MW 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PGA_S0SE . v “s0_cusE 0.073 =s0_crv sE 11 DiFFPAIR 0.073 Wt
MCP_NVEM_COVP TP 0.1 M 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET
MCP_M | _COVP TP 0.1 M1 500 ML
FSB_508 PeA PaA_50SE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
NMCP_USB_RBI AS TOP 0.1 M 500 ML
FsB_bsTe 508 Per PeAS0SE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
cpus0s PeA PGA_S0SE MCP_DV_COMP * 0.25 MM 250 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Project Specific Constraints
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE SET CPU_27P4S BOTTOM 0.23 W 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE SYNC_MASTER=MUXGFX SYNC_DATE=02/ 21/ 2008
Fs8_DATA . PeA PeA_CPU
ALLOW ROUTE NOTI CE OF PROPRI ETARY PROPERTY
FSB_DSTB . PGA PGA_CPU PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
FSB_ADDR . PGA PGA_CPU MEM 40S 1 SL4,1SL9 P ERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE AGREES TO THE FOLLON'NG
FSB_ADSTB . PGA PGA_CPU | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
NEM 40S_VDD 15L3, 15L10 N
roB.1x . o ron U OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE Il NOT TO REPRODUCE OR COPY I T
— — MEM 70D | SL4, 1 SLO 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
PuAGTL ) Per Peacry OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE STZE TORAW NG NOVBER ==YA
cPUBM L . PGA PGA_CPU MEM_70D_VDD 15L3,15L10 N D 051- 7892 A0.0
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Ground-referenced nenory signals (DQ DQM DQS) MAY route on |ISL9 (VDD-referenced plane)but not next to VDD island. APPLE I NC. SCALE SHT OF
Forces power-referenced nenory signals (CLK, ADDR, CTRL) to not route on ISL3, I1SL4 & I SLIO(GND-referenced pl anes). NONE 9 o7
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Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

CEREPRR

TOP,15L2,15L3, 1 SL4, | SLS, 1 SL6, I SL7, 1 SL, | SLO, | SL10, | SL11, BOTTOM

NO_TYPE, BGA, PGA

ww 15.5.1

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
oeFALLT . v =s0_crv sE =s0_crv se 33.6 W 0w 0w oeFALLT . 0.1 M - . . BeA BGA_PLMA
sTAOARD . v “oEFALT -oEFALT 10 “oeFALT “oeFALT sTanoARD . “oEFALT > VEM GLK . BeA BGA P2
BGA_PLMM . “oEFALT > akFse . BeA BGA P2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
BGA P2 . “oEFALT > axraEe . BeA BGA P2
s55_amse Tcp, BOTTOM v 0.090 Wt 0.090 Wt
BGA_PaMM . -oEFALT > ax stow . BeA BGA P2
s5_omse . v 0.076 M 0.076 4 ~sTaNARD ~sTANDARD ~sTANDARD
PGA_CPU . 0.073 M1 ? FSB_DSTB FSB_DSTB BGA BGA_PIWM
NOTE: From T18 M.B, changed to reflect M9 stackup.
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 SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
SPACI NG_RULE_SET LAYER LI NE-TO- LI NE SPACING | WEI GHT
s0_amse Tcp, BOTTOM v 0.110 Wt 0.095 Wt 1.5:1_SPACI NG . 0.15 M -
2X_DI ELECTRI C * 0.140 MM 2
s0_cHse . v 0.090 4 0.090 4 ~sTaNARD ~sTANDARD 1.8:1_sPACI NG . 0.18 M -
3X_DI ELECTRI C * 0.210 Mv 2
2:1_sPACI NG . 0.2 wt »
4X_DI ELECTRI C * 0.280 MM 2
2.5:1_sPAciNG . 0.25 M -
5X_DI ELECTRI C . 0.350 MM ?
3:1_sPACI NG . 0.3 wt »
4:1_sPACI NG . 0.4 wt »
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_amse Tcp, BOTTOM v 0.165 Wt 0.095 Wt
40_cmse . v 0.135 M 0.135 ~sTaNARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_avsE Tcp, BOTTOM v 0.310 0.095 Wt
27Pa_cia sE . v 0.250 0.250 ~sTaNARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_amDl FF . N ~sTaNARD ~sTaNARD ~sTaNARD ~sTANDARD ~sTANDARD 11 DFFPAIR . v ~sTaNARD ~sTaNARD ~sTaNARD 01w 0.1 m
70_amDl FF ISt 1St v 0. 160 4 0. 160 M 0.175 Wt 0.175 Wt
70_amDl FF Isto. 18010 v 0. 160 4 0. 160 M 0.175 Wt 0.175 Wt
70_an ot R IStz st v 0.170 0.170 0.150 M 0.150 Wt
70_anon R Tcp, BOTTOM v 0.170 0.095 Wt 0.150 Wt 0.150 Wt
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80 DI FF . N ~sTaNARD ~sTaNDARD ~sTaNARD ~sTANDARD ~sTANDARD
80Dl FF ISt 1St v 0.125 W 0.125 M 0.180 Wt 0.180 Wt
80Dl FF Ist9. 18010 v 0.125 W 0.125 M 0.180 Wt 0.180 Wt
80_a 01 FF IStz st v 0.140 Wt 0.140 Wt 0.190 w4 0.190 Wt
80_a 01 FF Tcp, BOTTOM v 0.140 Wt 0.095 Wt 0.190 W 0.190 Wt
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_aDl FF . N ~sTaNARD ~sTaNARD ~sTaNARD ~sTANDARD ~sTANDARD
90_aDl FF ISt ista v 0.102 1 0.102 14 0.220 Wt 0.220 Wt
90_aDl FF Ist9. 15010 v 0.102 1 0.102 1 0.220 Wt 0.220 Wt
90_ane ot FF IStz st v 0.115 Wt 0.115 Wt 0.230 M1 0.230 Wt
90_ane ot FF Tcp, BOTTOM v 0.115 Wt 0.095 Wt 0.230 M 0.230 Wt
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_am ol FF . N ~sTaNARD ~sTaNARD ~sTANDARD 10001 FF_BeA . —00amarr -100_amolFF -100_amolFF -100_0L Ol FF -100_OL Ol FF
100_am ol FF ISt ista v 0.080 4 0.080 4 0.200 W 0.200 W 10001 FF_BeA ISt ista v 0.075 0.075 0.125 Wt 0.125 Wt
100_am ol FF Ist9. 18010 v 0.080 4 0.080 4 0.200 W 0.200 W 10001 FF_BeA Isto, 18010 v 0.075 0.075 0.125 Wt 0.125 Wt
100_0HML DI FF Ist2, 18011 v 0.089 MM 0.089 M 0.220 M1 0.220 M1 NOTE: 100_DI FF_BGA i s 100-ohms differential inpedance on outer |ayers and 95-ohms on inner |ayers
100_HvL0I PR Tcp, BOTTOM v 0.089 Wt 0.089 W 0.220 M 0.220 Wt
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_amoiFF . N ~sTaNARD ~sTaNARD ~sTaNARD ~sTANDARD ~sTANDARD
110_0vL0l PR I5L3, 1504 v 0.077 Wt 0.077 Wt 0.330 M 0.330 Wt
110_0vL0l PR ISL9, 15010 v 0.077 Wt 0.077 Wt 0.330 M1 0.330 Wt
110_0vL0l PR IStz st v 0.077 Wt 0.077 Wt 0.330 M1 0.330 Wt
110_0vL0l PR Tcp, BOTTOM v 0.077 Wt 0.077 Wt 0.330 M1 0.330 Wt

PCB Rul e Definitions

SYNC_MASTER=MI9_M.B

SYNC_DATE=01/ 22/ 2008|

NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SI ZE DRAW NG NUMBER REV.
<) APPLE | NC. T — =
o o o






