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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, COWWDN, K19, K19_COVMONL, K19_COVWWON2, K19_PROGPARTS

K19_COVMMONL

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_VREFMRGN, XDP_CONN

PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWENTS:
PART NUMBER
13850603 13850602 ALL o
35351681 35351294 ALL [Erp————
15250276 15250683 ALL hatsyers a1t to oul e/ v sy
34152367 34152366 ALL Mheronix alt o sST
15251034 15250867 ALL Toko alt 10 oot
15750058 15750055 ALL folta 1o TOX tagnet o
15250915 15250796 ALL hatayers alt 1o oytec 110
12850220 12850262 ALL KT AT T S0
12750062 12750108 ALL o ALT O KEMET
15250968 15250966 ALL whataver it o ool a
31150447 31150406 ALL oo a0
33850714 33850554 ALL Low Leakage @6 GPU
10750138 10750074 AL CNTEC a1t to YOS
10750139 10750075 AL CVNTEC alt 1o YOS

K19_PROD

BMON_PROD, LPCPLUS_NOT, NO_VREFNMRGN

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 NUVBER 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 1C, POC, SLGKH, G5, 3. 06G 35W 1066, EO, 6M BGA U1000 CRI TI CAL CPU_3_06GHZ
3380710 1 1 C. NCP79MXT- 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, 9MKOMV TLP U4900 CRI TI CAL SMC_BLANK
34152462 1 I 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 U6100 CRI Tl CAL BOOTROM_BLANK
341S2456 1 | C, EFI ROM DEVELOPMENT, K19 U6100 CRI Tl CAL BOOTROM_PROG
338S0554 1 I C, GPU, 55nm NV (6- GS, BGA9E9, LF usooo CRI TI CAL
333S0507 4 | C, SGRAM GDDR3, 16Mk32, 1000MHZ, 136 FBGA U400, UB450, UB500, UB550 CRI TI CAL VRAM_256_SAVBUNG
3330483 4 | C, SGRAM GDDRS, 16MKk32, 900M-Z, 136 FBGA U400, UB450, UB500, UB550 CRI TI CAL VRAM_256_HYNI X
333S0511 4 | C, SGRAM GDDRS, 32MK32, 800M-Z, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM 512_SAVBUNG
333S0506 4 | C, SGRAM GDDRS, 32MK32, 900MHZ, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM 512_HYNI X

Devel opnent BOM

PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
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m < O <D | covPo, 2 CONNECT W TH z0=27. 40HM |
o 14 7@y ESB_D_L<24> P25 D24+ oo D56+ |, AF23 ESB D L<56> CBD 7 14 00 | MAKE TRACE LENGTH SHORTER THAN 0. 5"
TP_CPU_RSVDO M |rsvoo 00 16 7¢ay FSB_D_L<25> P23 |pp5+ B8 D57+ |5 AC25 FSB D L<57> B 7 o0 | -5t [
TP_CPU_RSVDL N5 |RSVDL 00 14 7o FSB_D_L<26> P22 |26+ D8+ [ AE21 FSB D_L<58> GBS w0 o COWP1, 3 CONNECT WTH ZOS550HM [
TP _CPU RSVD2 T2 |psvoe o 14 7y FSB_D_L<27> T24doers £ | & Dso+ [ AD21 ESB D L<59> oy e VPKE TRACE LENGTH SHRTER THaN 0.5 |
TP_CPU_RSVD3 V3 |RsvD3 a 00 16 r¢ay FSB_D_L<28> R24 |pog* 5|8 D60* |5 AC22 FSB_D L<60> G 7 14 w9
TP_CPU RSVDA B2 psvos 4 PPCPUVTT SO o 1 7> FSB_D_L<20> 125 |ppo+ D61+ | AD23 FSB_D L<61> o 7 5 Rél70}16
TP_CPU RSVD5 F6 |RsvDs & 1817 14 13 42 41 19 9,57 8, 00 14 (B> Egg g ||:<g(1)> 125 |pao* D62+ | AF22 Egg g ||:<g§> GBS 7 14 09 ON
TP_CPU_RSVD6 02 |rsvos 3 o8 14 7 <31> N25 |D31 D63+ |5 AC23 <63> 714 80 1%
TP_CPU RSVD?7 22 |pevor RlOOlil w5 e % FSB_DSTB_L_N<1> 126 |psTents DSTENG* | AE25 FSBE DSTB L Ne3> == RLO17  Rep¥
TP_CPU_RSVDS RSVD8 LK o 1 1o FSB_DSTB_L_P<1> v6Jostepi DSTBPa* | AF24 FSB DSTB L_P<3> - 259,
- }g}é’ o 14 % FSB DINV_L<1> N4 |p i+ DI NV3* [, AC20 FSB_DI N\V_L<3> % 7 14 60 1%
4023 0.5" MAX LENGTH FOR CPU_GTLREF ME- 5}4\/ R%-70%8
o 2 CPU_GTLREF A6 |GTLREF s cowol_Re6 s CPU COMP<0> ANNA—
CPU_TEST1 C23 |TESTL cowl| W26 s CPU_COVP<1> 1w
R1006* CPU_TEST2 D25 |TEST2 covp2|_AaL s CPU_COMP<2> R%P]g_g FobF
2. 0K TP_CPU_TEST3 24 |1EST3 covpal_YL « CPU_COVP<3> 2R 2
RI0Z0  PPCPUVTT SO 4,4 sesesr s o VY. CPU_TEST4 AF26 |TESTA Rt
. XDP TME Ao 8728 %50 205, NOSTUFF TP_CPU_TEST5 AF1 |TESTS DPRSTP* | E5 CPU DPRSTP_L QR 26 0 w0 e £
W 1 C1000 TP_CPU_TEST6 A26 |TEST6 DPSLP* |5 B5 CPU DPSLP L T 16 o0
RI0Z1 e p¥ AUF TP_CPU TEST?7 3 |rest? DPVR: [ D24 FSB DPWR L oy e e
s 1510 ¢ _XDP_TDI BN B 2}2{ o o orCPU_BSEL <0> B22 |BSELO PvRGCoD, D6 CPU_PWRGD ) 5 14 98
% ! - - - == - = — — — — — — — 4 s o <1> B2 D7 14 88
M:l_lfal\gv R1024 FPLACE C1000 CLGSE TO CPU_TEST4 1 o Loy gg Egg:: <;> sz zgt; 2;::’: e '(:]ELBJ gg:"'stp L Jan] .
v . XDP TDO hok 54.9, : PIN. MAKE SURE CPU_TEST4 IS : = < iesingd
PLACEMENT_NOTE=Pl ace R1024 near | TP connector (if pr esent)% ‘,RE,FEEE’\EE,D T,Df"\'i ,,,,,,,,,, NOSTUFE
P
40 R1830
R5140%2 NOSTUFF A NOSTUFF
58 1510 6 XDP_T! 249, sk
X N, R1012!| H#LY  |1R1007
RL023 W e i
wiw0s XOP_TRST_ L +,989, 402 Y YE}EEV
1% L 402, 2402
obt = 1 i CPU FSB
SYNC_MASTER=MB8_M.B SYNC_DATE=11/ 12/ 200§ A
NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
P ERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
@ APPLE | NC. = — =
e 10 o7
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(CPU CORE POVER)
PPVCORE _SO_CPU ;g 11 12 46 63

D10

D15 | vce

AC10
AB10
AB12
AB14
AB1S5
AB17
AB18

AB20
oM T AB7

uU1000 ACT
PENRYN ACO

FCBGA ACL2
3 0OF 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 (Super LFM

27.
17.

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

VI Do| AD6

84728 8’87
4500 mA (before VCC stable)
2500 mA (after VCC stable)

(CPU I NTERNAL PLL POWER 1.5V)

PPLVBRIVE_SO_FET ;4 12 16 26 20 2 o6 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 1o

VI D4|_AE3

CPU_VI D<4> @ o o

VI Ds|_AF3

CPU VI D<5> e o o0

VI D6 AE2

CPU_VI D<6> 1oy, 5 a0

VCCSENSE| 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

%Rl 100
100

7811 12 46 63

o
16
b
2402
PLACEMENT_NOTE=Pl ace wi thin 1 inch of CPU, no stub

VSSSENSE| AE7

CPU_VCCSENSE_N

Current nunbers from Merom for

Santa Rosa EMTS, doc #22221.

'<R1101
100
1%16'\4\/

Z%QL

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

U tra Low Vol t age:

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

Vss

oM T

U1000

PENRYN
FCBGA
4 OF 4

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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CPU VCORE HF AND BULK DECOUPLI NG
o e PEVOORE S0_CPU— 4, 330uF, 20x 22uF 0805 ‘
CRI TI CAL CRI TI CAL CR| 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
C12501! . C1200 1 C1201 |- C1l202 |1 Cl1203 |:Cl204 |- Cl205 |:Cl1206 |:Cl1207 |+ C1208 |:C1209
350UF - L L 220~ L0 © L350 e Lygr T Lo Lo 25UF 220F
5 - é T e T o | Ve | e |- o |- e | e | i
Pcbz:r_s ? T CERM %(3 CERM %(3 - CERM %(3 - CERM —‘7 %(3 - CERM %(3 - CERM %(3 - CERM %(3 - CERM T %( CERM T%( CERM
CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI TI CAL ‘ CRI TI CAL CRI TI CAL CRI TI CAL | CRI TI CAL ‘ CR| Tl CAL CR| Tl CAL
C1252 . C12531 . C1210 1 C1211 1 C1212 |1 C1213 C1214 1 Cl215 |1 Cl216 |: C1217 C1218 1 C1219
Pl RET LRET LF T 2 2F T LRk LRk L2 230 221
2 A7 2 % 2 é&, ) W ) éi/ ) \ ) é R é‘/ B é" 2 é" 2 é" 2 é
PchT S ’ﬁpcbg_r A ‘31 T %(33- CERM Xg - CERM %(33- CERM %(33- CERM —‘7 Xg CERM %(33- CERM %(33- CERM Xg CERM T Xg CERM T Xg CERM
PLACENENT_SOTE=Pl ace 1y U comter cavity. | Log e o ‘ ‘ ‘ 1
VCCP (CPU |/ O) DECOUPLI NG
1x 470uF 6x 0. 1uF 0402
1 Cl/’LZU:F;:? 1C }2 38 i Cl 2 39 1 C1}2U4F 0 Ji C1}2U4F 1
B T "L, T8
2 402 402 402
B

53 25 2.

12 351
2 555

OUF
%/ %
2
WF Consider sharing bulk cap with NB Vtt?

VCCA (CPU Avdd) DECOUPLI NG

2010 17 14 13 1 39 9,07 ¢ PPCPUVTT SO
T
CRI Tl CAL
1C1236
/1UF 4
40 gM 0

SYNC_DATE=10/ 17/ 2007

1x 0. 01luF
CPU Decoupling & VID

69 68 30 20 28 24 16 11 5 7 PPLVBRIVS_S0 FETlx 10UF,
1C1281
SYNC_MASTER=MB7_M.B
NOTI CE OF PROPRI ETARY PROPERTY
THE POSSESSOR

C12801
10%5 ?8/01UF
6.3V 2 "
&5 ? 555
PLACEMENT_NOTE=P| ace near CPU pin B26.
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28428%,01,80,27,70,182,8%02 &0 PP3V3_ SO
5055781740 8°4 =

7'35"4a%¢ 37
o7 63 79 74 22006 PPCPUVTT_SO

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 ¢ pi nout

XDP
T
R1315¢ BTERK
54.9 J1300
leéw LTH 030- 01- G D- NOPEGS
b5, F-'ST- M
2 o]t
o 1oqmry_XDP_BPM L<5> CBSEN_AD - tlools o CBSEN_D JTAG MCP_TDO_CONN (s
o0 10¢g—y XDP_BPM L<4> OBSEN_A1 - 0 ol53 - OBSEN_C1 JTAG MCP_TRST_L oo o 21 7
8 7
o
o0 10¢g—y XDP_BPM L<3> OBSDATA_AQ <« 0 ] - OBSDATA_CD MCP_ DEBUG<0> B 0 o
o0 10 [y XDP_BPM L<2> OBSDATA_A1 » 12 o it - OBSDATA_C1 MCP_DEBUG<1> B 10 o
14 13
o
o0 10 [Ty XDP_BPM L<1> CBSDATA_A2 » 16 o5 o CBSDATA_C2 MCP_ DEBUG<2> B 0 o
o0 10 [y XDP_BPM L<0> OBSDATA_A3 o 18 o o OBSDATA_C3 MCP_ DEBUG<3> B 1o o
20 19
o
TP_XDP_OBSFN_BO OBSEN B0 22 of2L OBSEN DO JTAG MCP_TDI o © =
TP_XDP_OBSFEN_B1 OBSEN_B1 24 ol OBSEN D1 JTAG MCP_TNMS oD ¢ 2
26 25
o
TP_XDP_OBSDATA BO OBSDATA_BO -« 28 ol - OBSDATA_D0 MCP_DEBUG<4> B 10 o
TP_XDP_OBSDATA B1 OBSDATA_B1 o 30 ol OBSDATA_D1 MCP_ DEBUG<5> B o o
32 31
o
XDP TP_XDP_OBSDATA B2 OBSDATA_B2 » 34 o33 - OBSDATA D2 MCP_DEBUG<6> B 1 o
R1399 TP _XDP_OBSDATA B3 CRSDATA_B3 > 36 o435 o CBSDATA_M3 MCP_DEBUG<7> o
38 37 <D
o
w20 oy CPU_PVRED 1, XK 2 XDP_PWRGD PuRGDY HOOKO L D R L TPC K/ HOOKa FSB CLK_ I TP_P e o OP
5% XDP_0OBS20 HOOK1 -« 22 ol < | TPCL Ké#/ HOOKS FSB_CLK I TP_N O 14 50
Mib ¥ VCC_0BS_AB a4 o4 VCC_0BS_CD R113K03
w o> PM_LATRI GGER L Hooke 46 N RESET#/ HOOKG s XDP_CPURST_L 1 2 FSB CPURST L (oo
7210 o JTAG MCP TCK HOOK3 > 18 o DBR#/ HOCK? XDP_DBRESET L oo w0 2 58\ PLACEMENT_NOTE=PI ace cl ose to CPU to minim ze stub
50 oA NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V. MEE)%'W
o 45 29 20 21cpry SMBUS_NMCP_O_DATA soa D D SR 0o XDP_TDO_CONN ame
o1 45 29 20 gy SMBUS_MCP_0_CLK sa o 54 | o 3 TRSTn XDP_TRST_L o ¢ 20 0
ToK1 NC2E Lo o35 1D XDP_TDI [oom © 10 8
e 106 ggr XDP_TCK TCKO - 28 ol o ™G XDP_TMS oD & 10 5
60 o8 XDP_PRESENT#
XDP DP
C13001: 1C1301
0.1yF L Lo TuF
402 402
998- 1571 1

Directi on of XDP nodul e

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

eXt ended Debug Port (M ni XDP)

SYNC_MASTER=MBS_M.B

SYNC_DATE=11/ 12/ 2008
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Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (r:|o 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
oy 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. FSB DSTB L_P<3> MB9
88 10 7 FSB_DSTB L_N<3> MAL
88 10 7@&8_M_|—<3>—‘_¢
88 107 FSB_A L<3> AC34,
88 107 FSB_A L<4> AE38
88 10 7 FSB_A_L<5> AE34,
88 107 FSB_A L<6> AC37,
88 107 FSB_A L<7> AE37,
88 107 FSB_A L<8> AE35,
88 107 FSB_A L<9> AB3S5,
88 10 7 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,
88 107 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
88 107 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,
88 107 FSB_A L<23> AJ35
88 10 7 FSB_A_L<24> AJ37,
88 107 FSB_A L<25> AJ36,
88 107 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,

o 10CEyFSB A L<35>

88 10 7.

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

FSB_DI NV_L<2>

ESB_ADSTB_L<0>
FSB_ADSTB_L<1>

T40,
u40

AN35

AE36,

88 10 FSB_REQ L<0> AC38,
FSB_REQ L<1> AA33
1617 101312 11 10 9 5 7 5 _PP T o 10
8 8 39 3,02 5 PPCPWVTT_SO v 10 FSB_REQ L<2> AC39
88 10 FSB_REQ L<3> AC33,
5 10 B FSB_REQ L<4> AC35
R15441(31 R14Jégz1 1521416
1 188 yBHS 2 iew s 10~y FSB_ADS L > ADI2
CLF CLF CLF 88 10, FSB BNR L > ADA3
022 022) 2402 0 10 (s FSB_BREQD_L > AEAO
s FSB_BREQL L Y AL32
88 43 10 PM THRMTRI P_L FSB _DBSY L o AD39
[ o0 10 -
5 10 TR CPU FERR L 88 10, FSB _DRDY L - ADAL
(i >
8 10 7B FSB HT L > AB42
88 10 7CB FSB H TM L - AD40
8 10 7 TR FSB_LOCK L > ACA3,
‘ 5 10 (OOT} FSB TRDY L > AE41
NO STUFF | NO STUFF NO STUFF TP CPU PECI MCP a1
R1420'| R1421* 'R1422 <« CPU PROCHOT L * AJal
K ik K o8 63 43 10 (T} -«
She She g - AGA3
ey WSS ey S Ao
4022 4022 2402 —
o =MCP_BSEL<2> (MCP_BSEL <2>) > F42
o oy =MCP_BSEL<1> (MCP_BSFI| <1>) > D42
' I =MCP_BSEL<0> (MCP_BSEL <0>) > F41
50 10 (OO} FSB_RS L<0> > ACAL
o 10 qoomESB_RS L<1> - AB41
5 10 (OOT} FSB RS L<2> > ACA2
R1430* |*R1435 . _PP1VO5_SO_NCP_PLL_FSB
49.9 49.9 270 mA (AO1) 206 A} A7
1/ 16W 1/16W 20 A ¢ AH27
Vb, [ ), M6t 29 mA{ Axs
15 mA [_AH8
s MCP_BCLK_VM._COWP_VDD AMBY

«« 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_RS0#
CPU_RS1#
CPU_RS2#

+V_DLL_DLCELL_AVDD
+V_PLL_MCLK
+V_PLL_FSB
+V_PLL_CPU

BCLK_VM._COVP_VDD
BCLK_VM._COVP_G\D

CPU_COWP_VCC
CPU_COMP_GND

del ay mat chi ng.

CPU_DO#-, Y43 FSB D _L<0> 7 10 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#n, 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#- V83 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#- Y33 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 #~AM1 > FSB BPRI L oo 0 @
CPU_DEFER#-AA0 > FSB DEFER L oo 10 8
BCLK_OQUT_CPU_R_&42 » FSB CLK CPU P ooy 10 8
BCLK_OUT_CPU_N, &A1 » FSB CLK CPU N oo 10 8
BCLK_OUT_I TP_R_AL43 »> FSB CLK I TP_P fooT 13 0
BCLK_OUT_I| TP_N-AL42 -> FSB CLK | TP_N oo 1 e
BCLK_OUT_NB_R_AL41 > 88 FSB CLK MCP_P
BCLK_OUT_NB_N,AK42 o5 FSB CLK MCP_N
Loop- back cl ock for
BCLK_| N_N~AK41 -
BCLK_I N_R_AJ40 -
CPU_A20M#4-AF41 > CPU_A20M L oo 10 8 PPCPUVTT_SO
CPU_I GNNE# AH39 - gu I GNNE_L oo 10 8 NO STUFF
CPU_I NI T#-AH42 e U INIT L 10 88 1
CPUINTR_AF42_____  CPU INTR g 100 I1?510440
CPUNV| AGAL | CPUNM o © 10 o Fiow
CPUSM#AHML CPUSM L o o o 202
CPU_| AHA3 - CPU_PWRGD oD 10 13 88
CPU_RESET#-,H38 » FSB CPURST L oD 5 10 13 5
CPU_SLP#-AVB3 > FSB _CPUSLP_L oo 10 8
CPU_DPSLP#~AN33 > CPU DPSLP_L [ 10 o
CPU_DPWR#~ AVB2 » FSB DPWR L o 10 8
CPU_STPCLK#AGA2 - CPU_STPCLK L [ooT 10 68
CPU_DPRSTP#~AN32 > CPU_DPRSTP_L [T © 10 63 8

678910 11 12 13 14 17 18 20
32724 2578367
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NMNEM A 63> AL8
MEM A_ 62> AL9
NMNEM A 61> AP9
NMNEM A 60> AN9
NMNEM A 59> AL6
NMNEM A 58> AL7
NMNEM A 57> ANG
NMEM A 56> AN7
MEM A 55> AR6
NMNEM A 54> AR7
NMNEM A 53> AV6
NMNEM A 52> AVE
MEM A_ 51> AN10
MEM A 50> AR5
NMNEM A 49> AU
NMNEM A 48> AV5
NMNEM A 47> AU7
NMNEM A 46> AUs
NMNEM A 45> AV®
NMNEM A 44> AP11
NMNEM A 43> AVS
NMNEM A 42> AY5
NMNEM A 41> AW
MEM A_ 40> AV9
MEM A 39> AULL
NMNEM A 38> AV1l
NMNEM A 37> AV13
MEM A 36> AWL3
NMNEM A 35> ARL1
MEM A 34> AT11
NMNEM A 33> ARL4
NMNEM A 32> AUL3
MEM A 31> AR26
NMNEM A 30> AU5
MEM A_ 29> AT27
NMNEM A 28> AU27
NMNEM A 27> AP25
MEM A 26> AR25
NMNEM A 25> AP27
NMNEM A 24> AR27
NMNEM A 23> AP29
MEM A 22> AR29
NMNEM A 21> AP31
NMNEM A 20> AR31
NMNEM A 19> AV27
MEM A_ 18> AN29
NMNEM A 17> AV29
NMNEM A 16> AN31
NMNEM A 15> AU31
MEM A 14> AR33
NMNEM A 13> AV37
NMNEM A 12> AVB7
NMNEM A 11> AT31
NMNEM A 10> AV31
NMNEM A 9> AT37
MEM A 8> AU37
MEM A_ 7> AVBY
MEM A 6> AV39
NEM A 5> AR37
MEM A 4> AR38
MEM A 3> AV38
MEM A 2> AVBS
MEM A 1> AR35
B MEM A_DQ<0> AP35
NMEM A DIVK7> AN5
MVEM _A_DNK6> A
NMEM A DiVk5> ARLO
NMVEM A _Divk4> AN13
MEM A_DMVk3> AN27
NMVEM A Divk2> AVR9
NMVEM A Divkl> AV35
NMEM A _Divk0> AR34
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MDQO_63 MDQS0_7_P| AL10 MEM A P<7> 2
MDQO_62 MDQS0_7_NipAL11 NMEM A_|  N<7> 2
MDQO_61 MDQS0_6_P| AR8 MEM A P<6> 20
MDQO_60  MDQSO_6_NARY o o  MEM A DQS N<6> o 2
MDQO_59 MDQS0_5_P| AW MEM A P<5> 20
MDQO_58  MDQSO_5_NAVE o o MEM A DQS N<5> o o
MDQO_57 MDQS0_4_P| AP13 MEM A P<4> 28
MDQO_56  MDQSO_4_NARIS o o MEM A DQS N<4> o~ o
MDQO_55 MDQS0_3_P| AV25 MEM A P<3> 28
MDQD_54  MDQSO_3_NAVRS o o NMEM A DOS N<3> 5z
MDQO_53 MDQS0_2_P| AU30 MEM A P<2> 28
MDQO_52 MDQS0_2_NHAU29 MEM A N<2> 28
MDQO_51 MDQS0_1_P| AT35 NMEM A_| _P<1> 26
MDQO_50 MDQSO_1_NHAU35 MEM A N<1> 28
MDQO_49 MDQS0_0_P| AU39 MEM A P<0> 2
MDQO_48 MDQS0_0_NHAT39 MEM A N<O0> 28
MDQO_47
MDQO_46
voo_as Q)
MDQO_44
MDQO_43
MDQO_42 MRASO#RAVLT o MEM A RAS L oo 2
MDQO_41 MCASO#(RAPLT o MEM A CAS L oo 2
MDQO_40 MEO#ARLY o, NMEMA VE L ipys
MDQO_39
MDQD_38
MDQO_37
MDQO_36 l_
MDQO_35
MDQ_34 r MBAO_2| AP23 MEM A BA<2> o
VoD 33 = weao i APLO L NEM A BA<1> g
MDQO_32 m MBAO_O| AWL7 MEM A BA<0> g
MDQO_31
MDQO_30 <
MDQO_29
MDQO_28 D_
Voo o6 wo_t4 ARRZ |, MEM A A<14> o
NDQO_25 MAO_13[ AULS MEM A_A<13> o =
Toa >- MAO_12| AN23 MEM A A<12> )
ﬁfg wo_ 11| Al o MEM A A<ll> o
NDQO_22 MAO_10[ ANLO MEM A_A<10> o 2
o1 MAO_9| AV21 o MEM A_A<9> o 2
m’zo mo sl AR2 __  NVEM A A<8> o
MDQO_ 19 MAO_7| A2l MEM A_A<7> e
MDQO_18 MAO_6| AP21 o MEM A_A<6> o 2
VDQO_17 MAO_5| ARZL MEM A A<5> o 2
VDQO_16 MAO_4| AN2L MEM A_A<4> e
MDQO_15 MAO_3| AVIO o MEM A_A<3> o 2
NDQO_14 MAO_2| AULS MEM A _A<2> o 2
NDQ)713 MAO_1| AT1O MEM A A<1> o 2
VDQD_12 MAO_O| ARLO o NMEM A A<O0> o =
MDQO_11
Vs | VENORY
- CONTROL
MDQ_8
VDQD_7 O0A
NDQ.;G MCLKOA 2_P| AVB3 TP_NMEM A CLK2P
NDQ.;S MCLKOA_2_NAAV33 NC MEM A CLK2N ,
MDQO_4 MCLKOA_1_P| BA24 MEM A CLK P<1> o =
MDQO_3 MCLKOA_1_NnAY24 o MEM A CLK N<1> oo 2
ﬁff MoLkoA 0 P BB20 _,  NEM A CLK P<0> pom
MDQO_0 MCLKOA_0_N-BC20 o MEM A_CLK N<O> oy 2
MDQVD_7 MCSOA_1#AT15 o MEM A CS L<1> o
MDQVD_6 MCSOA 0#ARLE o, MEM A CS L<0> mmy 28
MDQWD_5
MDQVD_4 MODTOA 1| AP1S MEM A ODT<1> o =
MDQWD_3 MODTOA O AVLS , ~ NMEM A ODT<0>  irmy 26
MDQVD_2
MDQVD_1 MCKEOA 1| AU23 NMEM A CKE<1> o =
MDQVD_O MCOKEOA_O| AT23 NMEM A CKE<O0> o =

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

20 NMVEM B, 8>

20 MEM B_ 7>

20 NMVEM B, 6>

20 NMVEM B, 5>

20 MEM B 4>

20 NMVEM B, 3>

20 MEM B 2>

20 MEM B 1>

2B NMVEM B_DQ<0> «—p APA2

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
AR41

20 NMVEM B_DIVK7> - ATS
oo MEM B DVk6> 4 e |
20 ¢} MEM B DWMK5> -« A7
25 ¢oom} MEM B DWM<4> -« BALL
20 MEM B_DMk3> BB34
20 ¢} NMVEM B_Divk2> < BB38
20 MEM B _Dwv<1> o AY43
2 o MEM B_DIVKO> -« ARA2
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MDQL_63 MDQS1_7_P| AT2 MEM B P<7> 20 89
MDQL_62 MDQS1_7_NHATL NMVEM B_|  N<7> 20 89
MDQL_61 MDQS1_6_P| AY2 NMEM B P<6> 29 89
MDQL_60 MDQS1_6_NRAYL NVEM B N<6> 20 89
MDQL_59 MDQS1_5_P| BB6 MEM B P<5> 20 80 D
MDQL_58 MDQS1_5_N~BA6 NMEM B N<5> 20 89
MDQL_57 MDQS1_4_P| BA1O NMEM B P<4> 29 89
MDQL_56 MDQS1_4_NHAY11 NMEM B N<4> 20 89
MDQL_55 MDQS1_3_P| BB33 NMEM B P<3> 29 89
MDQL_54 MDQS1_3_NBA33 NVEM B N<3> 20 89
MDQL_53 MDQS1_2_PJ BB37 NMEM B P<2> 29 89
MDQL_52 MDQS1_2_N~BA37 NMEM B N<2> 29 89
MDQL_51 MDQS1_1_P| BA43 NMVEM B_| , P<1> 20 89
MDQL_50 MDQS1_1_NHAY42 NMEM B N<1> 20 89
MDQL_49 MDQS1_0_P| AT42 MEM B P<0> 29 89
MDQL_48 MDQS1_0_NAT43 NVEM B N<O0> 20 89
MDQL_47
MDQL_46
MDQL_45 ]
MDQL_44
MDQL_43
MDQL_42 5 MRASLAHAWLE o MEM B _RAS L ooy 29 0
MDQL_41 MCAS1#[BALS o MEM B_CAS L T 2 e
MDQL_40 MWEL#BAL6 MEM B_WE_L T 29 8
MDQL_39
NVDQL_38 s
MDQL_37
MDQL_36 l_
MDQL_35
MDQL 34 5 MBAL 2 BB29 MEM B BA<2> 26 8o
MDQL_33 l— VBAL_1| BB18 ; MEM B BA<1> % 26 8o
MDQL_32 m MBAL_O| BBL7 MEM B BA<0> D 20 8 C
MDQL_31
MDQL_30 <
MDQL_29
MDQL_28 D_
ﬁf; VAL 14| BA2O MEM B_A<14> oy 75 o0
VDQL 25 MAl_13] BA4 MEM B_A<13> oD 2
-2 >- Wl 12| A8 5 NVEM B A<12> oD e
%’23 va_11] BC28 MEM B_A<11> o 7 o5
VDQL 22 MAL_10| BAL7 MEM B_A<10> o 2 5
1 MAL_o| BB28 MEM B _A<9> Ty 2 e
ﬁ’zo val_s| Av28 MEM B_A<8> o 2 o0
DL 19 mal_7| BA28 MEM B_A<7> Ty 29 8
erQfls MAL_6| AY27 MEM B _A<6> ooy 29 0
VDL 17 VAL 5| BA27 NMEM B_A<5> oy 29 8
NDQ1716 MAL_4| BA26 NMEM B_A<4> Ty 29 8
erQfls MAL_3| BB26 MEM B _A<3> ooy 29 0
NDQ1714 MAL 2| BA25 MEM B _A<2> ooy 29 0
NDQ1713 MAL_1| BB25 MEM B _A<1> T 29
Dol 12 MAL 0| BALB o MEM B_A<0> ooy 29 0
MDQL_11
ﬁ—;“ MEMORY
- CONTROL
MDQL_8 1A
MQL_7
NDQfe MOLK1A 2_P| BA42 TP_NMEM B CLK2P
NDQL 5 MCLK1A_2_N-BB42 TP_MEM B_CLK2N
MDQL_4 MCLK1A_1_P| BB22 MEM B_CLK P<1> o 2000
MDQL_3 MCLK1A_1_NpBA22 o MEM B_CLK N<1> [Ty 29 09
ﬁ*i MCLK1A O_P| BA1O MEM B_CLK P<0> rpmy 2060
VDQL_ O MCLK1A_O_NRAY19 o MEM B_CLK N<O>  ymy 20 00
MDQML_7 MCS1A_1#,BB14 o MEM B _CS L<1> o
MDQML_6 MCS1A_0#)BB16 MEM B_CS_L<0> Ty 29 8
NMDQML_5
MDQML_4 MODT1A 1| BB13 MEM B_ODT<1> oo
MDQML_3 MODT1A O AY1S MEM B_ODT<0> Ty 29 8
MDQWL_2
MDQML_1 MCKELA 1| AY31 o NMVEM B_CKE<1> T 29 8 1
MDQVL_O MCKELA 0| BB30 o MEM B_CKE<0> o 20 0
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TP_MEM A _CLK5P - A3/ \oikoB 2P MoLKiB 2 P BAL TP MEM B CLK5P
TP_MEM A CLKSN <« AB4HMokoB 2 N 0 | 0 MLKIB 2 NpBB4L NC MEM B CLK5N
, _NC_MEM A CLKA4P < 824 noos e O | woiaeap Az, NG MEM B_CLK4P
TP_MEM A CLK4N <« B24] MoLKOB_1_N MCLK1B_1_NBA23 NC MEM B_CLK4N
,_NC MVEM A_CLK3P <« BA21| MoLKoB_0_P 9 9 MLkiB O_PLBA20 NC MEM B CLK3P
. _NC MEM A CLK3N < BB21 MoLKOB O_N MCLK1B 0_NpRAY20 o TP_NMEM B _CLK3N
TP_MEM A CS L<2> < AULT MCSOB_0# E E MCS1B_0#(BCL6 o TP_MEM B CS L<2>
- _NC MEM A CS L<3> <« AR MCSOB_1# MCS1B_1#1RBA13 o TP_MEM B CS L<3>
. _NC MEM A ODT<2> - ANL7| MoDTOB O z |z MODT1B O] AY16 NC MEM B_ODT<2> ,
; _NC_MEM A_QDT<3> -« ANI5 | voDTOB 1 é é morig 1|BC13 TP MEM B ODT<3>
., _NC MEM A CKE<2> <« AV23| Moo 0 g g MCKE1B 0| BASO NC MEM B CKE<2>
. _NC MEM A CKE<3> <« AN25| MKEOB_1 MCKE1B 1| BA31 TP_MEM B CKE<3>
. PP1VO5_S0_MCP_PLL_CORE
w30 29 2 2010 32 g 7, PPLVBRIVS_SO_FET 87 mA (A01) 17 mA T27| +v_PLL_XREF_XS
" 12 m U28| +v_PLL_DP
o 33 mb e eseroN A5y NP NEM FESET L g
k’#%g& - TP or NC for DDR2.
402,
ss MCP_MVEM COVP_VDD ANA1| VEM COMP_VDD
s MCP_VEM COVP_GND AVA1 | NEM_COMP_GND PP1VBR1V5_ SO_FET
+VDD_VEML| AML7 4771 mA (AO01, DDR3)
R1611* ‘oo eve] s
l/l‘%:l/\? AA22 | GNDL +VDD_MEMB| AMR1
Ve bE AP12 | GND2 +VDD_MEM4|_ AMR3
2 G30| aND3 +VDD_MEMB | AMR5S
P10 | GND4 +VDD_MEMS | AMR7
= T10| GND5 +VDD_MEW7 | AMR9
T6| aND6 +VDD_NMEMB| ANLE
V10| GND7 +VDD_MEMB| BC29
V34| GND8 +VDD_MEMLO| AN20
V6| aNDo +VDD_MEML1| AN24
AA39 | GNDLO +VDD_MEML2| AT17
AB22 | GND11 +VDD_MEML3| AP16
AB7 | aND12 +VDD_MEML4 | AN22
AD22 | GND13 +VDD_MEMLS | AP20
AE20 | GND14 +VDD_MEML6| AP24
AF24 | GND15 +VDD_MEML7 | AV16
AR4 | GND16 +VDD_MEML8| ARL6
AHB5 | GNDL7 +VDD_MEMLY | AR20
AK7 | GNDL8 +VDD_MEMRO| AR24
AM28 | GND19 +VDD_MEMR1| AWLS
AT25 | aND20 +VDD MEMR2| AP22
AP30 | GND21 +VDD:NENE3 AP18
AR36 | GND22 +VDD_MEMR4 | AULE
AUL0 | gND23 +VDD_MEMRS5| ANLS
F28 | GND24 +VDD_MEMR6| AU24
BC21 | GND25 +VDD_MEMR7 | AT21
AY9 | GND26 +VDD_MEMRS| AY29
BCY | GND27 +VDD_MEMRO| AV24
D34 | anD28 +VDD_MEMBO| AU20
F24 | GND29 +VDD_MEMB1| AU22
G32| GND30 +VDD_MEMB2 | AVR7
H31| anp31 +VDD_MEMB3| BC17
K7] GND32 +VDD_MEMB4 | AV20
MB8 | GND33 +VDD_MEMB5| AY17
M6 | GND34 +VDD_MEMB6| AY18
M6 | GND35 +VDD_MEMB7 | AMLS
M | GND36 +VDD_MEMBS| AUL8
M | GND37 +VDD_MEMBY| AY25
N39 | GND38 +VDD_MEMHO| AY26
N8 | GND39 +VDD_MEMA1| AWLO
P33 | GND40 +VDD_MEMA2| A4
P34 | anp4l +VDD_MEMA3| BC25
P37 | GND42 +VDD_MEMA4 | AL30
P4 | GND43 +VDD_MEMA5| AMB1
P40 | aND44
P7| anpas GNDs5| T33
R36 | GND46 GND56| T34
R40 | GND47 GND57| T35
R43 | GND48 GND58| T37
R5 | aND49 GND59| T38
T18 | GNDSO GND60| 17
T20| GND51 GNDB1| T9
AK11 | GND52 GN\D62| U18
T24 | GND53 GND63| Y20
T26 | GND54 GNDB4 | U22
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o TR =PEG D2R P<0> > F7 |PEO_RX0_P PEO_TX0_P| C5 =PEG R2D C P<0> oo
o [Ty =PEG D2R N<0> > E7|PEO_RX0_N PEO_TX0_ NP4 =PEG R2D C N<0> oD °
o TNy =PEG D2R P<1> > D7 |PEO_RX1_P PEO_TX1_P| &4 =PEG R2D _C P<1> o °
o [Ty =PEG D2R N<1> > C7{PEO_RX1_N PEO_TX1 NpB4 =PEG R2D C N<1> oD
s Ty =PEG D2R P<2> > E6 |pE0_RX2_P PEO_TX2_P| A4 =PEG R2D C P<2> oD
o T =PEG D2R N<2> > F6PEO_RX2_N PEO_TX2_N-A3 =PEG R2D C N<2> oD ¢
o T =PEG D2R P<3> > ES5 |PEO_RX3_P PEO_TX3_P| B3 =PEG R2D C P<3> o
o [Ty =PEG D2R N<3> > F5PEO_RX3_N PEO_TX3_NRB2 =PEG R2D C N<3> o °
s TRy =PEG D2R P<4> > E4 |pEO_RX4_P PEO_Tx4_P| CL =PEG R2D C P<4> oD °
o [Ty =PEG D2R N<d> > E3 |PEO_RX4_N PEO_TX4_ NP1 =PEG R2D C N<4> oD °
o [Twy_=PEG D2R P<5> > S |PE0_RX5_P PEO_Tx5_P| D2 =PEG R2D C P<5> oon ©
o [TRy—=PEG D2R N<5> > D3 |PEO_RX5_N PEO_TX5_NREL =PEG R2D C N<5> D °
o T =PEG D2R P<6> > G5 |PEO_RX6_P PEO_TX6_P| E2 =PEG R2D C P<6> @
° TR =PEG D2R N<6> > H5 |PEO_RX6_N PEO_TX6_NRF2 =PEG R2D C N<6> [oon ©
o [Ty =PEG D2R P<7> > 37 |pEO0_RX7_P PEO_TX7_P| F3 =PEG R2D C P<7> o
o [Ty =PEG D2R N<7> > 36PE0_RX7_N U) PEO_TX7_NF4 =PEG R2D C N<7> oD
° TR =PEG D2R P<8> > J5 |PEO_RX8_P (f) PEO_TX8_P| &3 =PEG R2D C P<8> oD °
o T =PEG D2R N<8> > J4{PEO_RX8_N PEO_TX8_NH4 =PEG R2D C N<8> o
o [y =PEG D2R P<9> > L117]pE0_Rxo_P LIJ PEO_Tx9_P| H3 =PEG R2D C P<9> oo ©
o [TRy—=PEG D2R N<9> o L104PEO_RX9_N PEO_TX9_NRH2 =PEG R2D C N<9> oD °
o T =PEG D2R P<10> > L9 |PEO_RX10_P m PEO_TX10_P| HL =PEG R2D C P<10> oo °
s [Tn>_=PEG D2R N<10> > L8 |PE0_RX10 N Q PEO_TX10 NyJ1 =PEG R2D C N<10> oo
s TRy =PEG D2R P<11> > L7 |PEO_RX11 P PEO_TX11_P| J2 =PEG R2D C P<11> oo ©
o ey =PEG D2R N<11> > L6PEO_RX11_N PEO_TX11_NRJ3 =PEG R2D C N<11> oD
o [Tny>—=PEG D2R P<12> _» N1 IPEO_RX12_P PEO_TX12_P| K2 =PEG R2D C P<12> oo
o [Ty—=PEG D2R N<12> _» MLOLPEO_RX12_N PEO_TX12_NRK3 =PEG R2D C N<12> o
o T =PEG D2R P<13> > N9 PEO_RX13_P PEO_TX13_p| L4 =PEG R2D C P<13> oo °
s > =PEG D2R N<13> > P9 |PEO_RX13_N PEO_TX13_NL3 =PEG R2D_C N<13> @ °
s [y =PEG D2R P<14> > N7 |pEO_RX14_P PEO_TX14_P| M4 =PEG R2D C P<14> o °
o [y =PEG D2R N<14> - N6PEO_RX14 N — PEO_TX14 NM8 =PEG R2D C N<14> oD °
o TR =PEG D2R P<15> > N5 |PEO_RX15_P O PEO_TX15_P| M2 =PEG R2D C P<15> o °
o [y =PEG D2R N<15> > N4 JPEO_RX15_N D_ PEO_TX15 NsML =PEG R2D C N<15> oD
ot b PEO_REFCLK_P| E11 PEG CLK100M P oo 71 %0
s I PEG PRSNT L > [0°) PE'(LPR%NTJS# PEO_REFCLK_NRD11 PEG CLK100M N or 7 90
a1 [T M N_CLKREQ L > D5 PIEEECFL’%REQ#/ 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 PE1_REFCLK_NF11 PCIE CLKIOOM M NI_N oo 5 %0
a7 Iy W CLKREQ L > E8, P'Er&cEHREQw GPl O_50 PE2_REFCLK_P| J11 PCl E CLK100M FW P [Ty 6 %0
579 [Ty POLE FW PRSNT L —» CLOLPEC PRSNT# I nt PU PE2_REFCLK_N|J10 PCl E_ CLK100M FW N [T 3 %0
o T TP _EXCARD CLKREQ L > ML5 pIErgicFL’lkJREQg/ GPl O 51 PE3_REFCLK_P| G13 TP _PCl E CLK100M EXCARD P [ o %0
o [Ty TP PCI E EXCARD PRSNT L —» BLOLPED PRSNT# I nt PU PE3_REFCLK_NF13 TP PCIE CLK100M EXCARD N [ory © %0
TP PE4 CLKREQ L o L16 Pt dRreqw aPl 0 16 PEA_REFCLK_P| 13 NC PCI E_CLK100M PE4P .
7 _NC PE4_PRSNT_L _» L1BPEE_PRSNT#/ GPI O 46 PE4_REFCLK_NRHL3 NC PCl E_CLK100M PE4N 7
Int PU Int PU
60 _AUD | P PERI PHERAL DET _» M6 PEF_CLKREQ# GPI O_17 PE5_REFCLK_P| L14 NC PCl E CLK100M PESP 7
oa GooT)—GVUX_JTAG TCK_L _» MIBLPEF_PRSNT#/ GPl O_47 PE5_REFCLK_NyK14 NC PCl E_CLK100M PE5SN 7
Int PU
32 <o} CARDREADER RESET > M7 PIEacWREQw GPl O 18 PE6_REFCLK_P| N14 NC PCl E CLK100M PE6P 7
84 9 6 [TR) JTAG GMUX TDO > MLY NPEG PRSNT#/ GPl O_48 PE6_REFCLK_NRML4 TP _PCI E CLK100M PE6N
Int PU
17 Ty PO E WAKE L o FL7APE WAKE# I nt PU (S5) PEX_RSTO#K11 PCIE RESET L [T 26 37
% 317 [Ty PCE MN D2R P > K9 |PE1_RX0_P PE1_TX0_P| D8 PCE MN _R2D C P [ 5 %0
9 31 7 [TRy PCE MN _D2R N > J9HPE1_RX0_N PE1_TX0_NKC8 PCE MN _R2D C N [@ary 3 %0
%0 36 [Ty PO E_FW D2R P > H9 |PE1_RX1_P PE1_TX1_P| B8 PCIE FWR2D C P [@ary 3 %0
90 a5 TRy P E FWD2R N > @PE1_RX1_N PEL_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 [oomy © 90
%0 o [Ty TP_PCI E EXCARD D2R N > E9 JPE1_RX2_N PEL1_TX2_NpRB7 TP PCIE EXCARD R2D C N oo © %0
TP _PCl E_PE4 D2RP > H7 |pE1 RX3_P PEL_TX3_P| B6 TP _PCI E PE4 R2D CP
7 _NC PCI E PE4 D2RN > G7-PE1_RX3_N PE1_TX3_NRC6 NC PCIE PE4 R2D CN 7
PPCPUTT SO PP1V05 SO MCP_PEX_AVDD 817 24
57 mA (AO1, DVDDO & 1) T17 |+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 mA (AO01, AVDDO & 1)
WL9 |+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
WL8 |+DVDDO_PEX7 +AVDDO_PEX7| N12
U16 |+DpVDDO_PEX8 +AVDDO_PEX8| T12
+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
90 MCP_PEX CLK COWP All |PEX_CLK_COWP +AVDD1_PEX3| P13

NO STUFF
‘R1710
2. 37K

e

16w
Ve LF
, 402

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

docunent nunber) .

If PEO interface is not used, ground DVDDO_PEX and AVDDO_PEX.
If PELl interface is not used, ground DVDDl_PEX and AVDDl_PEX.
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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 D
< +V_DUAL_RMGT1| U23 131 mA (A01)
+V_DUAL_RMGT2| V23 r-——-— - - - —-—— - — - — - == - — — == = — 1
o2 55 Ty ENET_RXD<0> > C23 |raM 1 _RxD0 | I Network Interface Sel ect |
%2 33 TRy ENET_RXD<1> _»B23 |RGM | _RXDL M| _VREF| E28 o MCP_M | _VREF am » | |
o s [y ENET_RXD<2> > E24 IRav | _RxD2 e | TxXDOLB24 o ENET TXD<0> e | I nt er f ace| ENET_TXD<0> |
o2 33 Ty ENET_RXD<3> _» A24 |RaV | _RxD3 N T ENET TXD<1> g | |
% 33 TRy ENET_CLK125M RXCLK _» A23 IRGM | _RXC/ M | _RXCLK RGM I:TXDQ <25 ; ENET_TXD<2> o 3 92 | RGM | 1 |
02 53 [y ENET_RX_CTRL _»©22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3| D25 g ENET_TXD<3> T 3 %2 | M | 0 |
100 @y MCP_M | _PD _»F23 M| _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK| D24 g ENET_CLK125M TXCLK oy 35 02 I I
PP3V3 ENET PHY w00 oy MCP_M | _PD _» B26 M| _COL/GPI O 20/ MSMB_DATA  RGM | _TXCTL/ M | _TXEN_ G26 o ENET_TX_CTRL [T 3 02 INOTE: All Apple products set strap to I
3433 24 18 8 7 15 oy MCP_M | _PD _»B22 M| _CRS/ GPI O_21/ MSMB_CLK RaM 1 MDA DRL ENET MDC o I M1, RGMI products will enable I
1 ., NC ENET I NTR L 22 - o1 ENET _MDI O o | fea.t ure via softv@re. Thl s [ —
R148919 - ROM I INTR/ GR35 a1 - < | avoi ds a | eakage i ssue since |
‘1% .« _PP1VO5_ENET _MCP_PLL_MAC RGM | _PWRDWN GPI O 37| &23 NC ENET_PWRDWN L 7 | MCP79 requires a S5 pull-up. |
i 5 mA (AO1) T23 sV DUAL_MACPLL [ s e s s s s s s s s s s s s s s s s
022 BUF_25Miz| E23 MCP_CLK25M BUFO_R o o o2 PP3V3_S0 PABBRENREY
w MCP M| COVP VDD 27 1 _cow vop YanRansaa
2 MCP_M | _COVP_GND B27 |M | _COWP_GND M| _RESET#[1J23 _ ENET_RESET L [Ty 9 02
s PP3V3_SO_MCP_DAC ., R1860° 11Rl§<61
R1811 +V_Ra_DAd| 332 103 m 206 mA (AO1) 0QK 0
o 9 +V_TV_DAC|_K32 T103 mA 1/ 16W 1/16w
%/{:lﬁ\év s _NC_MCP_RGB DAC RSET C39 |RGB_DAC_RSET _TV_| Mzihgz 2402
202, s _NC MCP_RGB DAC VREF B38 |RGB_DAC_VREF ooc cko| BBL MCP DDC CLKO
DDC _DATAO| A31 o o MCP_DDC DATAO C
7 8 > RGB_DAC RED| B39 o NC MCP_RGB_RED 25 RGB DAC Di sabl e:
= A39 NC_MCP_RGB_GREEN 25 Ckay to float all RGB_DAC signals.
w 25 o NC_MCP_TV_DAC RSET E36 |Tv_DAC_RSET RCB_DAC_GREE -»> y .
% 25 comp_NC_MCOP_TV_DAC VREF A35 |1y DAC_ VREF < RGB_DAC BLUE| B40 NC_MCP_RGB_BLUE 2 DDC_CLKO/ DDC_DATAO pul | -ups still required.
D RGB_DAC_HSYNC|_ A0 NC MCP_RGB HSYNC
RGB_DAC_VSYNG A41 o NC_MCP_RGB_VSYNC 25
TV / Conponent . .
a5.97 36 30 20 20 22 200 7 _PP3V3_S5 C / Pr  Tv.DAC RED A36 NC CRT IGRCPR s TV DAC Di sabl e:
Y /Y Tv.DAC GREEN B36 NCCRT IGG Y Y Okay to float all TV_DAC signals.
2 MCP_CLK27M XTALI N . C38 /_DAC_ - ioeind Y 9
R1820* NG NCP oL Ut - XTALINTY Conp / Pb  Tv.pAC BLUE| 36 NC_CRT_I G B_COVP_PB o5, =5 o0 Okay to float XTALIN_TV and XTALOUT_TV.
47K » NG CLK27M XTAL <88 XTALOUT_TV - DDC_CLKO/ DDC_DATAO pul | tillor red
5% TV_DAC_HSYNC/ GPI O 44| D36, NC CRT_| G HSYNC @ 2 %0 - - pull-ups sti equi red.
ey TV_DAC_VSYNG/ GPI O_a5| 37, NC CRT_I G VSYNC o s w0
2 —
By LPCPLUS_GPI O E16GPI O 6/ FERR*/ | GPU_GPI O 6 | FPA_TXC_P| B35 _o LVDS IG A CLK P T 84 %0
0a 52 o1 77 [Ty DP_CA_DET B15GPI O_7/ NFERR*/ | GPU_GPI O_7 | FPA_TXC_NC35 g, LVDS |G A CLK N T 4 %0
WY — - A I Ve T & A DArA s D
Interface Mde os o oo LVDS_1 G BKL_ON <« E37 |LCD_BKL_ON GPI O_59 o oPoar LVDS | G A DATA P<1> o o 0
i ; v o LVDS | G PANEL_PWR <_F40 |LcD PANEL_PWR/ GPI O 58 | FPA_TXD1_P - [ o 9
MCP Si gnal TVDS/ HDM Di spl ayPort < - - - = | | FPA_TXD1_NNC32 LVDS | G A DATA N<1> o ao
D33 84 90
=MCP_HDM _TXC P/ N TMDS_| G TXC_P/ N DP_I G M__P/ N<3> . =MCP_HDM _TXC P < D85 |HDV _TXC_P/ M.O_LANE3_P | FPA_TXD2_P - LVDS LG A DATA P<2> o,
> 1 G - G M < - | FPA_TXD2_NAC33 LVDS_| G A DATA N<2> o 84 90
=MCP_HDM _TXD_P/ N<O> | TMDS_| G _TXD_P/ N<O>| DP_I G M__P/ N<2> 9 =MCP_HDM _TXC N <« E35-|HDM _TXC_N MLO_LANE3_N ~. - g
=MCP_HDM _TXD_P/ N<1> | TMDS_| G TXD_P/ N<1>| DP_| G M__P/ N<1> < - Z 'FPATX2 PB4 o | NC LVDS |G A DATAP<3gnm . o
—MCP_HDM _TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2>| DP_| G_M__P/ N<O> ° oy =MP_HDM _TXD P<0> <5 HOM _TXD0_P/ M.O_LANE2_P | FPA_TXDB_No,C34 NC LVDS 1 G A DATANS<3grm, o o
:NCP HDM ~DDC_CLK TMDS_| G DDC_CLK DP 1 G DG CLK s oo =MCP_HDM _ TXD N<0> <« F354HDM _TXDO_N M.O_LANE2_N < WF: I FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
=MCP_HDM _DDC_DATA | TMDS_| G_DDC_DATA | DP_I G_DDC_DATA > - =ME_HDM _TXD Pel> +—F33 JHDM_TXDL P/MO_LANEL P IFPB_TXC P L31 NC LVDS |G B_CLKP B
— o~ — 9 =MCP_HDM _TXD N<1> <« B3HDM _TXDL_N M.O_LANEL_N — A —> jLesing
=MCP_HDM _HPD TMDS_| G_HPD DP_I G_HPD <o - | FPB_TXC_NoK3L o NC LVDS_|1 G B_CLKN
DP_I G AUX_CH P/ N TP_DP_I G_AUX_CHP/ N| DP_I G_AUX_CH P/ N » o =MCP_HOM_ TXD P<2> «—233 HDM _TXD2_P/ M.O_LANEO_P s - oD
— =T s oo =MCP_HDM _ TXD N<2> < B3HDM _TXD2_N M.O_LANEO_N | FPB_TXD4_P[ J29 LVDS | G B _DATA P<0> rpry as 50
NOTE: 1M pul | -down required on DP_IG CA DET if DP not used. I_ | FPB_TXDA_NH29 o LVDS | G B _DATA N<O> mpmy 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 o LVDS | G B DATA P<1> o a0
NOTE: 1K pul | -down required on DP_1G AUX_CH N if DP is used. o0 a1 qoomp PP 1 G AUX CH N < A34DP_AUX_CHO_N < | FPB_TXD5_NoK29 LVDS | G B DATA N<1> oo 60
STE: ) o ) | FPB_TXD6_P| L80 LVDS_| G B_DATA_P<2> o =
E EDM pgr: requi rgs L'eD;\IAel -Sh:jft: ngh ! FIP 'TmNDgrf»afﬁ Ctan o4 o [T GVUX_| NT (See bel o‘ﬁ’l' C31 |HPLUG DET2/ GPI O 22 —I | FPB_TXD6_NK30 o LVDS | G B_DATA N<2> 84 90
| gv:ls-eshi ?t 2: g\” e or dual -channe W ou oo oy DP_1 G HPD _»F31 HPLUG DET3 I I | FPB_TXD7_P_ N30 NC LVDS 1 G B_| DATAP<3r 9 90
LVDS: Power +VDD_| FPx at 1.8V o7 00 70 00 59 25 0+ _PP1V8_SO | FPB_TXD7_NOMBO__, NC_LVDS |1 G B DATAN<3grm, o o
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) { M27_|+vDD_| FPA
M26_|+vDD_| FPB DDC_CLK2/ GPI 0 23| 80 _ LVDS_| G DDC CLK o1
s _PP3V3_S0_MCP_VPLL — = ) —»
16 mA (A01) 8 n’A+ MR8 |1y PLL_| FPAB DDC_DATA2/ GPI O 24| B30 o o LVDS | G DDC DATA o o
MBSV PLL_HOM ooc ks D81, | DP_IG DDG CLK .
w00 a0 0p 1o PPOPUVIT_SO 125 |voo_Hom ooc_DATA3| B31 o, | DP_I G DDC DATA D
95 mA (A01)
%0 25 (OOT} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET o 2 s
%0 25 oo MCP_HDM _ VPROBE J30 |HDM _VPROBE | FPAB_VPROBE|_ G31 MCP_| FPAB_VPROBE oo 25 90
'R1850
GPIOs 57-59 (if LCD panel is used): %%GKW i
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. 1 SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008 A
- NOTI CE OF PROPRI ETARY PROPERTY
=DVI _HPD_GMUX_| NT: PRGPENTY O ASPI EBHUPUTER TG T POSSESEoR.
— — - AGREES TO THE FOLLOW NG
Alias to DVI_HPD for systens using |FP for DVI. | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
Alias to GMUX_INT for systenms with GVUX Il NOT TO REPRODUCE CR COPY I T
Alias to HPLUG DET2 for other systens. 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
Pul | -down (20k) required in all cases.
SI'ZE | DRAW NG NUVBER REV.
D 0517892 Ao.0
@ APPLE | NC. e = =
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE * *
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(7 OF 11) 10
o110 _PCl_REQO_L T2|PCl _REQO# PCI _GNTO#|R3 > NC PCI _GNTO_L 7
o1 PCl_REQL L VOPCI _REQL#/ FANRPM2 PCI _GNT1#/ FANCTL2[,U10 - NC PCI _GNT1_L 7 o
o7 10 om EW PYWR_EN T3JPCl _REQR#/ GPI O_40/ RS232_DSR# PCI _GNT2#/ GPl O_41/ RS232_DTR# R4 - JTAG GMUX_TMS D ¢ 0 6 o e
o qomAUD | PHS SW TCH EN WPl _REQB#/ GPI O_38/ RS232_CTS# PCl _GNT3#/ GPI O_39/ RS232_RTS#[jULL > JTAG GMUX_TDI TS © ° 04 e
1 oy MCP_RS232 SIN L T4PCI _REQ4#/ GPI O_52/ RS232_SI N# PCI _GNT4#/ GPI O_53/ RS232_SOUT#,P3 - MCP_RS232 SOUT_L oo e
o 13CES MCP_ DEBUG<0> AC3 |pCi _ADO PCI _CBEO#AA3 NC PCl _C BE L<0> .
o 1B MCP_DEBUG<1> AE10 |pci_ADL PCl_CBEL#[|AA6 NC PCl _C BE L<1> .
o 1A MCP_DEBUG<2> ACA |pci_AD2 PCl _CBE2#|AALL NC PCl _C BE L<2> .
o CES MCP DEBUG<3> AE11 |pci_AD3 PCI _CBE3#R WO NC PCl _C BE L<3> .
o1 1cEry MOP_DEBUG<4> AB3 |pCi AD4 S S i —
o1 1By 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 1acgry MCP_DEBUG<7> AC7_|pai _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 PCI _PERR#/ GPl O_43/ RS232_DCDH# |,AB9 NC PCl _PERR L 7
- _NC PCl _AD<10> A |pCi_ADLO PCI _SERR# WAAT NC PCl _SERR L 7
, NC_PCl _AD<11> AC10 |pci_ap11 POl _STOPH|LY2 NC PCl_STOP_L .
: % llzg: ﬁgigz Aiii ﬁ’ﬁgﬁ PCI_PMVE#/ GPI O 30TL - PM LATRI GGER L oS 12
. NG _PCI _AD<14> A5 |pal_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 oo =
- _NC PCl _AD<17> W6 |pCl_ADL7 PCl _RESET1#RRL1 > NC PCl _RESET1 L 7
; _NC_PCl _AD<18> W lpai _apis
, NC_PCl _AD<19> W _lpai _apie
NG POl _AD<20> V3_PCl_AD20 PGl _CLKo| BB . NC PCl_CLKO ,
- _NC PCl _AD<21> W8 |pCl AD21 - —>
- PCl_CLK1| R7 > NC PCl _CLK1 .
NG POl _AD<22> V2_PCl_AD22 “ako| e . . PC_CLK33M MCP_R
- _NC PCl _AD<23> VO |pci AD23 PCl _CLK2 > 91
- _NC PCl _AD<24> U3 |pal AD24
, NC_PCl _AD<25> W1 b _Am2s 12RZ-1910
- _NC PCl _AD<26> W2 |pcl _AD26 BN
; _NC PCl _AD<27> U |pa_AD27 Tiew
, _NC PCl _AD<28> UL lpai _AD28 L452 .
, _NC_PCl_AD<29> % PO:ADZQ POl _CLKI N_RO - « PCl _CLK33M MCP PLACEMENT_NOTE=PI| ace cl ose to pin R8
» _NC _PCl _AD<30> T5 |pCl _AD30
, _NC PCl _AD<31> U7 _|pcl _AD31
- _NC PCl I NTW L P2 PCl _I NTW#
e R = Pa_| N LPC_FRAVEH|ADA LPC FRAME R L R1960 22 2 oy LPCERAVE L gy v
., NC POl _INTZ L N e 1 NTZH LPC_PWRDWN#/ GPI O_54/ EXT_NM #[yAEL2 LPC PWRDWN L [T 42 44
LPC_RESETO#HAES > 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 04 o o
a2z ormy PM_CLKRUN_ L ADLLPCI _CLKRUNA/ GPI O_42 al trcap[ 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 M-LF 402 ) pC AD<2> B 42 0 08 31
oo oy FW PLUG DET L r2 ] e oGm0 10 Int PU = LPCADS| AD5 4 o | LPC AD R<3> [953 22 . 2 5% TISWNELE 402 | pCAD<3> oy 0 we s o0
» _NC LPC DRQO_L AElLPC DRQD# | nt PU 5% ITI8W M-TF 402
s s2ggry LPC SERI RQ AE6 |LPC SERIRQ | nt PU LPC_CLKO| AE9 - LPC CLK33M SMC R ooT 26 9t
W24 |aNDes GNDog| Y26 11ng961
U26 |GND66 GND99| Y27 5%
W9 |anpe7 GNDLOO| ABL8 i
U |anpes aND1O1| H34 2402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 |aND70 GND103| AB21 =
V17 |GND71 GND104 | AB23
V18 |GND72 GND105| AB24
V20 |aND73 GND106| AB25
V22 |GND74 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 |anpsl 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 |GNDO1 GN\D124 | AD24
Y18 |GNDo2 GND125| AD25
Y19 IGNDO3 GND126| AD26
Y20 |GND94 G\D127 | AD27
Y22 |GNDOS GND12g| AD28
Y24 |GND96 GND129| AD33
Y25 |GNDO7 GND130| AD34

54 82 81 g0 77 70 69 68 63 g0

2812078728%17210:6%: %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: , 5% I/I6W
- - 5% 17 16W

M- LF
VF-LF 402 ¢
MF-LF
MF-LF
M- LF

702 ¢
302

MCP PCI

& LPC
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oM T
U1400
MCP79- TOPO- B
BGA
(8 CF 11) External A
%0 39 (oOT} SATA HDD R2D C P - AJ7 |SATA_AO_TX_P USBO_P[ C29 4 o USB_EXTA P CBD w0 91
%0 39 (oot} SATA HDD R2D C N - AJ6{SATA_AO_TX_N USBO_NRD29 o o USB_EXTA_N B> 0 o
AirPort (PCle M ni-Card)
%0 39 TR SATA_HDD D2R N > AJ5 |SATA_AO_RX_N UsB1_p| €28 NC USB M NI P 901
%0 39 [Ty SATA _HDD_D2R P > AJ4 |SATA AO_RX_P USBL_ND28 o o NC USB_ M NI N CBD ° o
External D
usB2_p| A28 NC_USB_EXTDP 901 D
USB2_NB28 o o NC _USB_EXTDN D o
%0 39 (oM} SATA OOD R2D C P - AJ11l |SATA AL_TX_P Caner a
%0 39 (T} SATA ODD R2D C N - AJ10 {SATA AL_TX_N usB3_P| F29 o UsB_CAMERA P (B> 7 91 9
USB3_NN®R9 o USB_CAMERA N B> 7 o
% 3 TRy SATA ODD D2R N > AJ9 {SATA_A1_RX_N IR
% 3 [y SATA_ODD_D2R_P - AK9 |SATA_A1_RX_P use4_p| K27 USB_IR P -
USB4A_NpL27 o o USB IR N B » o
Geyser Trackpad/ Keyboard
uses_p| 326 USB_TPAD P s 0
; _NC SATA C R2D CP - AK2 |SATA BO_TX_P UsBS_NJ27 o USB TPAD N CED %0 o1
- _NC SATA C R2D CN - AJ3{SATA BO_TX_N Bl uet oot h
usB6_P|_F27 USB_BT_P 73191
TP_SATA_C D2RN > AI2_|SATA_BO_RX_N USB6_NLG27 USB_BT_N B
; _NC _SATA C D2RP - AJ1 |SATA_BO_RX_P External B
< use7_pl D27 USB_EXTB_P oo
m USB7_NRE27 o USB_EXTB_N GBS 0 9
l_ (/) ExpressCard
TP_SATA D R2D CP - AME |SATA B1_TX_P < uses_p| K25 o o NC USB EXCARDP a0 o PP3V3_S5 18,182 34 35,30, 34537 38 44
TP_SATA D _R2D CN - AL3 |SATA B1_TX_N :) USBS_NL25 NC USB_EXCARDN B> © o )
(/) External C
,_NC SATA D D2RN - AL4{SATA BL_RX N usBo Pl 25 o o NC USB EXTCP  gyoam ‘R2051 ‘R2053
, _NC_SATA D D2RP - AK3 |SATA B1_RX_P USBO_NJ25 4 o  NC USB_EXTCN G 0 o 8. 2K 8. 2K
/6w /6w
usB10_p| F25 NC USB 10P ; 62" 62"
USB10_NRR25 o NC USB 10N B
TP_SATA E R2D CP - ANL |SATA CO_TX_P SD Card Reader
TP_SATA_E_R2D_CN - AML_JSATA_GO_TX N Useil Pl K23 o USB CARDREADER P oy oo RQQ%()Kl RQE?%% C
USB11_NL23 o o USB_CARDREADER N (B © % 9 * 5o * 5o
TP_SATA_E_D2RN > AM {SATA_CO_RX_N LW yow
TP_SATA_E_D2RP - AMB |SATA CO_RX_P 262, 205,
USB_OCO#/ GPI O 255L21 o USB EXTA OC L .
USB_OC1#/ GPI O_26[K21 o USB_EXTB OC L 4
USB_OC2#/ GPI O_27/ MaPI 021 o USB_EXTC OC L
TP_SATA F_R2D CP - AP3 |SATA_C1_TX_P USB_OC3#/ GPl O_28/ MGPI OpH21 o EXCARD OC L a3
TP_SATA F_R2D CN - AP2 {SATA C1_TX_N
TP SATA E D2RN AN {SATA C1 RX N +V_PLL_UsSB| L28 PP3V3_SO0_MCP_PLL_USB .,
TP_SATA_F_D2RP - AN JSATA C1_RX_P 19 mA (A01)
USB_RBI AS_GND| A27 o MCP_USB_RBI AS_GND
R2060*
TP_MCP_SATALED L - E12 {SATA_LED# GND131| AD35 80§
GND132| AD37 118w
GD133| AD38 M aoh
.« _PP1VO5_S0_MCP_PLL_SATA AE16 |+Vv PLL_SATA 2
84 mA (AOL) - OND134| AE22
PPCPUVTT_SO GND135| AE24 1
1817 1413 1214510598 3.° AE39 =
43 mA (AO1, DVDDO & 1) AF19 |+pvDDo_sATAL ey e
. AGL6 |+DVDDO_SATA2
M ni mum 1. 025V for Gen2 support AGL7 |+DVDDO_SATA3 ggﬁg ﬁze
@D AGL9_|+DVDDO_SATA4 NDLAO| AFLT
GND141| AF18
+ AH17 |+DVDD1_SATAL
AHL9 |+pvDDL_SATA2 D142 APZ0 B
= GND143| AF22
24 s _PP1VO5_S0_MCP_SATA AVDD G\D144| AF26
127 mA (A01, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| AF27
. AN11 |+AVDDO_SATA2 GND146| AF28
M ni mum 1. 025V for Gen2 support AKL2 |+ AVDDO_SATA3 nDL47| AF33
AK13 |+AVDDO_SATA4 G\D148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AML1 |+AVDDO_SATA6 GND150| AF40
AML2 | +AVDDO_SATA7 G\D151| AGL8
ANL2 |+AVDDO_SATA8 GN\D152| AG0
AL13 |+AVDDO_SATA9 GND153| A2
GN\D G\D154| AG26
ANL4 |+ AVDD1_SATAL GN\D155| AG36
AL14 |+AVDD1_SATA2 G\D156 | AGA0
AML3 |+AVDD1_SATA3 G\D157| AH18
AMLA |+ AVDD1_SATA4 G\D158| AH20
GND159| AH22
90 MCP_SATA TERMP AE3 |SATA_TERMP GND160| AH24
K0 -
%%MW If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
VE- LF If all SATA Cx pins are not used, round DVDD1_SATA and AVDD1_SATA.
—P ° - - MCP SATA & USB
L SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008] A
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oM T
U1400 BB oo o 000 0
I\/CP79 TODO- B PP3V3_S0 AR RANER
7 mAB(ADTY
(9 o: 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
1/ lGW
< et R2170 D
5= [rmy__HDA_SDI NO o GI5 DA SDATA I NO A HDA SDATA QUT| F15 | o HDA SDOUT_R 1 35 2 HDA SDOUT _ ermwee o _____._
Int PD 2w ! Bl CS Boot Sel ect ‘
I R221271 MosF I |
; _NC_M.B_RAM SI ZE _»J14 |HDA SDATA I NI_GPI O 2/ PS2_KB_CLK HDA BITCLK E15 o o122 HDA BIT LK R 1 2 HDA BIT CLK  ryymy 55 o0 ‘ I/ F | HDA _SDOUT | LPC_FRAVE# !
I nt PD 5% | — — |
szg‘é" R2172 I LPC 0 0 I
22 | |
TP_M.B RAM VENDOR o J15 |HDA SDATA | N2_GPI O 3/ PS2_KB_DATA HDA RESET* |\K15 9220 HDA RST R L 1 2 HDA RST L 55 01
22721“2592?"13315“15%‘? E‘ PP3V. - - | N2_ ) _KB_| \_| > Flon))Y
e (MXM_OK for MXM syst ens) Int PD e : PCl 0] 1 :
R2110 R221273 Vo5~ | SPI 0 1 0 |
46,9 MDA SYNC| L15 o «1p HDA SYNC R 1 2 HDA_SYNC @D 55 o
Piow e ' SPI1 1 1 i —
28 Mokt ! !
I = = I
o MCP_HDA PULLDN_COMVP AL5 |HDA PULLDN_COWP HDA_DOCK_EN*_GPI O_4/ PS2_NM5_CLKLKLT 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 ez 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 o PM SLP_S3_L OOt 7 34 37 42 69 62 84 | LPC FRAI\/E# high for SPI1 ROM overri de. :
. g PM SLP_RMGT_L
17 mA [_AEL7 |+v_PLL_SP_SPREF SL:[SNS; f&; - Vi gLP 4 L ise1nd | NOTE: MCP79 does not support FWH, only |
— - [ 7 t0 42 19 00 70 LPC ROVs. So Apple designs wll
I j I
40 45 as 43 a2 g0 20 229 7 PP3VA2 G3H » SPI ROM USE M_B e 124 |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 o L264GPI O 12_SUS_STAT_ACCLMIR EXT_TRI G L - - —- jeeing | NOTE: MCP79 rev AOl does not support |
o > THERM_DI ODE_NCLL o MCP_THMDI ODE_N oo @6 9 51 55 59 60 63 68 69 70 77 SPI'1 option Rev BO1 will
R2120% ['R21l21 , _NC_SB_A20GATE > Ki3 lposaTE  Int PU gagagares L T n T L T T !
* 19 TP_MCP_KBDRSTI N L —»_ L134kBRORSTIN | Nt PU MCP_VI DO/ GPI O_13[ L20 o MCP_VI D<0> oS 21 6 T T  BIE &l M N Y e o T T | C
Wby i = s SMC_WAKE SCI_L > Cl19JsiopPvEr I nt PU (S5) MCP_VI DL/ GPI O_14| MO _ MCP_VI D<1> [ 2 s ‘ BUF_SI O CLK Frequency
2 2 2 o SMC_RUNTI ME SCI L o CI8JEXT_sM/GPIO 32* I nt PU (S5) MCP_VI D2/ GPI O_15] M1 o MCP_VI D<2> oo 2t 66 E !
- - ! requency | HpA SYNC !
| \_
SM | NTRUDER L _» B20I NTRUDER* SPKRLCL3 MCP_SPKR +[OUD ° | 24 NHz 1 :
TP_MCP_LID L > M54iDr Int PU (S5) 1BR20018N03E1 - USER | |
2y PM BATLOW L » M4qiiE- 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 [y PM_DPRSLPVR _» M2 |CPU_DPRSLPVR ( ) SMB_CLKL/ MBMB_CLK| @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 00 05 91 2402 recovery r- - - LT - - - - - - - - === 1
« s PM PURBTN L o Cl6JpwreTn I Nt PU (S5) N SVB_ALERT*/ GPI O 64| M3 " AP_PVR_EN o 21 a1 s Connects to SMC for | SPI Frequency Sel ect |
o _PM SYSRST_DEBOUNCE Ly Di6 rstenw | nt PU = automatic recovery. | prequency|SPI_DO|SPI_CLK |
RTC RST L 20 |RTC RST* (MGPI O2) FANRPMD/ GPI O 60| B12 o NVEM EVENT_L o 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 TNy 21 42 43 | |
2 Ty > PWRGD_SB F L1/GPIO 62 Cl2 ARB_DETECT 21
» rm_NCP_PS_PWRGD T 20 |ps puRed ANC X - ! 42 MHz 0 1 !
—> > | |
2 [y MOP_CPU_VLD s Cl7 [cpu viD CPUVDD_EN D17 o MCP_CPUVDD_EN oo = \ 25 Mz 1 0 \
I I
16 I TAG MCP_TDI _» E19 hTAG TDI I nt PU sPl CsorGPl o 10l cla o SPI CSO R L o | 1 MHz 1 1 |
- o _JTAG MCP_TDO < F1937AG TDO - iulpiz o SPI_CLK_R e ! ‘
e JTAG MCP_TMS —»_ J19 JTAG TMB I Nt PU SPI_CLK/GPI O 11 - QoD 44 91 NOTE: Straps not provided on this page
0 - - SPl_DI/GPlO 8| Cl5 o SPI _M SO s 01 | e i els T RV ET T P N 2 PEUE I
76136 [y J TAG MCP_TRST L > J184ITAG TRST* Bt =P MO R am
7012 o [y J TAG_MCP_TCK o Gl9 |3TAG ToK _ ) > @ @ o
20 [T MCP_CLK25M XTALI N _» A6 IXTALIN SUS_CLK/ GPI O 34| B18 PM CLK32K SUSCLK R o 26 o B
20 T} MCP_CLK25M XTALOUT <« B16 [xTALOUT BUF_SI O CLK_AE7 o TP_MCP_BUF_SI O CLK
20 TR RTC CLK32K XTALI N _» A19 IXTALIN_RTC TEST_MDE_EN K22 o MCP_TEST MODE_EN
26 (oM} RTC CLK32K XTALOUT <« B19 [XTALOUT_RTC PKG TEST| L22 o
'R2163 'R2190
R2150'| |'R2151 10K 1K
10K 100K 1/16W 1/16W
5% 5% M- LF
17 16W 1/ 16W 2402 2402
M- LF M- LF
4022 2402
- PP3V3_S0 PRRBBREREY
HDA Q_,It put mps gagg e mens PP3V3_S3 7827 31 32 45 50 52 70
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 5o 462" 462" 462" 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 . NEM EVENT_L 0 MCP HDA & M SC
SMC | G THROTTLE L 21 42 43 MCP_VI D<0> ,, ¢ —
C2170: Cc2172 MCP_VI D<1> ., 4 SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008 A
10PE —— 10'33';:: ARB_DETECT n MCP_VI D<2> ,, NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
CERM 2 CERM 2
02 402 'R2147 1R2 155 1R2 156 1&;:':?:2'@%5%[) FERG T FosBESeaR
100K
5% | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
1 E:gp]'_:7l 1 E:g F73 Lasw 1’16"" 1’16‘” Il NOT TO REPRODUCE CR COPY I T
38 38 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.
‘ i N == D 0517892 Ao.0
= @ APPLE | NC. oA = =
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oM T oM T
U1400 U1400
NCP?Qé(BTQODO B NCP?Qé(BTQODO B
(11 OF 11) s a0 24 s 7 _PPVCORE_SO_MCP_REG (10 OF 11) PPCPUVTT_SO §,7,8 2,101 12 13 14 17 18 20
AH26 |aND161 GND253|_AV40 23065 mMA (A01, 1.2V) | AA25 LoD COREL +VTT_CPUL| R32 1139 m 1182 mA“(ABT)
AH33 |GND162 GND254| BAL 16996 mA (AO01, 1.0V) AC23 |+VDD_CORE2 +VTT_CPU2| AC32
AH34 |GND163 GND255| BA4 U25 |+vDD_CORE3 +VTT_CPus| E40
AH37 |GNDL64 GND256| AVB1 AHL2 |+vDD_CORE4 +VTT_cPu4| J36
AH38 |GND165 GND257|_AY6 AGLO |+VDD_CORE5 +VTT_CPUS| N32
AJ39 |GND166 GND258| L35 AG5_|+VDD_CORE6 +VTT_CPUB| T32 D
A8 |GNDL67 GND259| BC33 Y21 |+VDD_CORE7 +VTT_cpuz| U32
AK10 |GND168 GND260| BC37 Y23 |+VDD_CORES +VTT_CPUB| V32
AK33 |GND169 GND261| BAL AA16 |+VDD_CORE9 +VTT_CPU9| VB2
AK34 |GND170 aND262| AY14 AA26 |+vDD_ CORE10 +VTT_cPuio| P31
AK37 |GND171 GND263|_BCS AA27 |+vDD_COREL1L +VTT_CPUL11| AF32
AK4 |GND172 GND264|_ 22 AA28 |+VDD_ CORE12 +VTT_CPU12| AE32
AK40 |GNDL73 GND265| D10 ACL6 |+VDD_COREL3 +VTT_CPU13| AH32
AL36 |GND174 GND266| D14 ACL7 |+VDD_CORE14 +VTT_CPU14| AJ32
AL40 |GND175 anp267| D15 AC18 |+vDD CORE15 +VTT_CPUL5| AK31
AL5 |GND176 GND268| D18 AC19 |+VDD_COREL6 +VTT_CPU16| AK32
AMLO |GND177 GND269| D19 AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
AML6 |GND178 anp270| D22 AC21 |+vDD CORE18 +VTT_cPulg| AL31
AML8 |GND179 GND271| D23 AAL7 |+vDD CORE19 +VTT_CPU19| AB32
AM20 |GND180 GND272| D26 AC24 |+VDD_CORE20 +VTT_CPuU20| B41 —
AMR2 |GND181 anp273| D30 AC25 |+vDD CORE21 +VTT_cPu21| B42
AMR4 |GND182 GND274| D37 AC26 |+VDD_CORE22 +VTT_CPU22| 40
o AMR6 GND183 GND275| D6 o o AC27 |+vDD_CORE23 FVIT_CPU23 A1 ¢
AMBO |GND184 GND276| _E13 AC28 |+VDD_CORE24 +VTT_CPU24| A2
AMB4 |GND185 GND277|_E17 AD21 |+VDD CORE25 +VTT_CPU25| D39
AMBS |GND186 G\D278| E21 AD23 |+vDD_CORE26 +VTT_CPuze| D40
AMB7 |GND187 GND279|_E25 V27 |+VDD_CORE27 +VTT_CPU27| D41
AMB8 |GND188 GND280|_E29 V25 |+VDD_CORE28 +VTT_CPU28| E38
AVG_|GND189 anp2g1| E33 AAL8 |+vDD_CORE29 D: +VTT_cPuze| E39
o AVB GND190 GND2s2| F12 o o AE19 L+vDD_CORE30 +VTT_CPU30| F37 ¢
AMZ_|GND191 GND283|_F16 AE21 |+VDD CORE31 +VTT_CPuU31| F38
AM®_|GND192 aND284| F32 AE23 |+vDD_ CORE32 +VTT_cPuz2| F39
AP26 _|GND193 GND285| F8 AE25_|+VDD_CORE33 +VTT_CPU33| G36 C
AN28 |GND194 GND286|_GLO AE26 |+VDD_CORE34 +VTT_CPu34| &7
AN30_|GND195 GND287| _Gl2 AE27 |+VDD_CORE35 +VTT_CPU3s| G38
AN39 |GND196 GND28g| G4 AE28 |+VDD_CORE36 D_ +VTT_CPU36|_H35
ANM4 |GNDL97 G\D289| GL6 AF10 |+vDD_CORE37 +VTT_CcPu37| H37
Y7 |GND198 GND290| BC12 AF11 |+vDD_CORE38 +VTT_CPU38| J34
AP10 |GND199 aND291| &2 AA19 |+VDD CORE39 +VTT_CPU39| J35
AU26 |GND200 GND292| R4 AF2_|+vDD_CORE40 +VTT_cPuso| K33
AP14 |GND201 GND293| AV20 AF21 |+VDD_CORE41 +VTT_CPu4l| K34
AUL4 |GND202 GND294| &84 AF23 |+VDD_CORE42 +VTT_CPu42| K35
AP28 |GND203 GND295| G4 AF25 |+vDD_CORE43 +VTT_CPu43| L32
AP32 |GND204 GND296| A3 AF3 |+VDD_CORE44 +VTT_CPu44| L33
AP34 |GND205 D GND297| G6 AF4_|+VDD_CORE45 +VTT_CPU45| L34
AP36 |GND206 GND298| &8 AF7_|+VDD_CORE46 +VTT_CPW6| MB1
AP37 |GND207 GND299| H11 AH23 |+VDD_CORE47 +VTT_CPU47| M2
AP4 |GND208 GND30o|_HL5 AF9_|+vDD_CORE48 +VTT_cPuss| MB3
AP40 |GND209 GND301| AVB5 AA20 |+VDD_CORE49 +VTT_CPU49| N31
AP7 |GND210 GND302| H23 AGL1 |+VDD_CORES50 +VTT_CPUsSO| P32
AV23 |GNDR11 GND303|_AN8 AGL2 |+vDD_CORE51 +VTT_CPUS1| Y32
AR28 |GND212 GND304|_G40 AR1 |+VDD CORE52 +VTT_CPU52| AA32
AR32 |GND213 GND305| J12 AG23 |+VDD_CORE53
ARA0 |GND214 GND306| J8 AR5 |+vDD_CORES4 +VTT_CPUCLK|_AG32 43 mMA
AT10 |GND215 GND307| K10 AG3 |+VDD_CORE55
ARL2 |GND216 GND308|_K12 AGA |+VDD_CORE56
ATLS lonp217 D309 I8 AA2L 1+VDD_COREST PP3V3_S0 FHflnnnnnsy
ATZ9 |GND218 G\DB10,_KZ6 AR {+VDD_CORESS +3. 3V_1| AD1O 450 MAR(ABT)
AT33 |GND219 GND311| K37 AG7_|+vDD_CORES9 [ acs B
AT6 |aND220 aNDB12| K4 AG8 |+vDD_CoRESO +3.3V.2 AB10
AT7 |anD221 aND313|_K40 AG |+VDD_CORE61 +3.3V.3 ADO
AT9 |GND222 GND314| K8 AHL |+VDD_CORE62 3.3V 4 Y10
AY21 |GND223 GND315| AUL AH10 |+vDD_CORE63 *3.3V.5
+3.3V_6| ABL1
AY22 |GND224 GND316/| _L40 AHL1 |+vDD CORE64 7| Ans
L12 |eND225 G\D317| L43 V6 |4voo_coress +3.3V_7 o
AUL2 |GND226 GND318| LS A2 |+vDD_CorESS +3.3V.8
AU28 |GND227 GND319|_MLO AA23 |+VDD_CORE67
AP33 |GND228 GND320|_M34 W28 |+VDD_CORE68
AU32 |GND229 GND321| M85 AH25 |+vDD_CORE69 PP3V3_S5 19246700984 26 30 34 37 38 as
AR30 |GND230 GND322| M7 AH1 |+vDD_CORE70 +3.3V_DuAL1| G18 16 mA 266 MA (A013
AU36 |GND231 GND323| Y28 AH3 |+VDD_CORE71 +3. 3V_DuAL2| H19
AU38 |GND232 GND324|_Y33 AH4 |+VDD_CORE72 +3. 3V_DUAL3| J20
AU4 |GND233 GND325| Y34 AH5_|+vDD_CORE73 +3. 3V_DUAL4| K20 ]
(28 |GND234 GND326| Y35 AH6 |+VDD_CORE74
F20 |GND235 GND327| Y37 AH7 |+VDD_CORE75  +3.3V_DUAL_USB1| &26 250 mA
AV28 |GND236 GND328|_Y38 AH9 |+vDD_CORE76  +3.3V_DUAL_UsSB2| H27
AV32 |GND237 GND329| ABL7 AA24 |+vDD CORE77  +3.3V_DUAL_USB3| J28
AV36 |GND238 GND330| ABL6 V21 |+vDD _CORE78  +3.3V_DUAL_USB4| K28
AV4 |GND239 GND331| AN26 W23 |+vDD_CORE79
AV7_|GND240 GND332| AD7 W25 |+vDD_CORESO
F g |24t e AFLZ J+vDD_OORES1 PP1V2R1V05_S5 v
ARAS oND243 G35 ABLS g g g gy PP3VAZ_GBH oGl et 105 m (20D MCP Power & Ground
AM3 |ND244 G\D336|_AY13 10 uA (&) A20 |+vBAT VDD AUXG3| V21
AY10 |GND245 GND337| P11 80 uA (S0) — SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008] A
AVLZ 24 D338V NOTI CE OF PROPRI ETARY PROPERTY
AY30 |GND247 GND339| T11
s ppaes aomig s FREe N MR TR e BB T
AY34 |GND249 GND341| Y11 AGREES TO THE FOLLOW NG
AY37 |GND250 GND342| AH16 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
AY38 |GND251 GND343| _T22 Il NOT TO REPRODUCE OR COPY I T
AY41 |GND252 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
1 i SI'ZE | DRAW NG NUVBER REV.
B N D 051- 7892 A0.0
@ APPLE | NC. e =7 =
22 o7
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE
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MCP79 AO1 Silicon Support

SYNC_MASTER=T18_M.B

SYNC_DATE=03/ 31/ 2008 A
NOTI CE OF PROPRI ETARY PROPERTY

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

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
<) APPLE | NC. T = =
e 2 o7

2




70 69

68 63

a5 43
83 82

[ L .
| 7 | 6 | 5 | 4 | 3 2  WWW.DUIAIIXIU.CO
Core Power NV: 1x 10uF 0805, 2x 4.7uF 0402, 3x 1uF 0402, 9x 0.1uF 0402 (23.3 uF)
w a0 205 » PPVCORE _SO_MCP_REG Appl e: 4x 4.7uF 0402, 4x 1uF 0402, 6x 0.1uF 0402 (23.4 uF)
23065 mA (A01, 1.2V)
16996 mMA (A01, 1.0V)
(No 16 vs, EG data) C25001: C2501: 2 1 031 1C2504 |1 C2505 ([1C2506 |1C2507 |1C2508 ([1C2509 [1C2510 [1C2511 |1C2512 |1C2513
| mhps A T TR W S S S S SRR St e
%5 %5 %5 %5 5.1 5.1 5.1 5.1 GoEM G65M Z ghm G65M G65M G65M
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) D
L3 3 38 38 4,505 gL PP UVIT_SO w037 1035 33 3 39 9,07 5, POCPUVTT_SO w37 3035 33 40 9,07 3, PPOCUVTT_SO S0- O BA - Appler ¢ 2. 2uF 0402 (11 D) FPLVOS S0 _MCP PEX_AVDD s .,
57 mA (A01) 43 mA (A01) 333 mA (A01) LYY Y L2 VMQEE&@E&_;WQE\/ES'? W 206 M (AO01)
0603 T
C25151 1C2516 |1 C2517 |1C2518 |1 C2519 C25201 1C2521 1C2570 1C2571 1C2572 |1 C2573 1C2574
7. 72%%77 L ﬁéff :ﬁég 1 %w}up %w}up 4 7}5@ 8%')LuF : UF 4 UF L 9°R/UF L 0°Q,UF . UF
o I 255 2 g 2 g b RNLF RNLF PEMe |? M RNLF
= = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF)
MCP 1. 05V AUX Power MCP 1. 05V RVGT Power L2575 Appl e: 2x 2.2uF 0402 (4.4 uF)
o8 3a 22 0 7 _PP1V2RIVO5_S5 37 34 33 24 18 5 7 _PP1V2RIVO5_ENET 30- OHM 5A PP1VO5_ S0 MCP_SATA_AVDD ;
— 105 mA (A01) 131 mA (A01) 1 2 : 127 mA (A01) —
0603
1C252F5 1C252F6 Cg572§1 1C252F9 4 4
Sz Sz T g T, b o,
2 M 2 M XaR 2 2 M 2 CER 2 CER
4 -LF -LF
565 565 o 555 M M
MCP FSB (VTT) Power 7N\/: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF) B L2580
v sl 13 13 39 9,05 5, PPCPUVTT_SO Apple: 7x 2. 2uF 0402 (15.4 uF) w o7 PP1VO5_SO MCP_PLL_UF 30- OHMH1. 7A PP1VO5 SO MCP_PLL_FSB ..
1182 nA (A01) 562 mA (AO01) LYY Y L2 ) : 270 mA (A01)
0402 VOLTAGE=T. 05V
C CZSU%O 1 C2531 C2532 1 C25{J§3 1 C25U§:4 1 C25U§:5 1 C25U§:6 Cg5789 1 E C25b81 C
NLF NLF z.“’LF 55 - SMe SMe SMe 585 2 gby
MCP Menory Power - L2582
20 20 10 2 110 7, PPIVBRIVS SO_FET 30h%7A PP1VO5_SO MCP_PLL_PEX ,,
47ekted B ) ) -
4771 mA (AO1, DDR3) od02 VLNTRESR W DY 84 mA (A01)
91 1C25u‘f1=1 1C25{J4F1:2 C25u4 1C25U4F1:5 1C25u‘;126 1C25u‘;127 lC25U4 LQE{J 49 C§578;2: 1 1C25b§:3
zﬁvz Tt LWt ? 41 St T LW T LW by T W
%5 2 g5k G65M G65M Z gham G65M G65M G65M Z ghm ES oy Z ghsm
- NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF)
MCP 3.3V Power NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uP) 2555 Popl o 1x 2. 2ur 0402 (2.2 UF) 30-L02—||\5/|-8147A bP1VOS SO oLl SATA
@ ol g L PPBVS_SO [PPle: X 2207 0402 (8.8 uD) A 1) PP3VS_SO 30 L 7A PPSVS S0 MCP PLL USB LYY L2, [HNREEWRER W es m (s
R a3 S8 B E 450 ma (A0L) 28 %19 m (a01) \_1W NECK W DTH=0. 2 19 mA (A01) 0402 i VOLTAGE=T. 05V m (A01)
1 1
1C2550 [1C2551 |1C2552 |1C2553 1 C2555 %8l _G2Rgd
=550 ““SUr T 5UR 75UR 25U 2 %3/1
" —— 249 " " — %S %
3 THRNNEY ~ TR Y TRy e 2 Gl w2 |7 e
B 2-LF 2-LF M e 2-LF 2-LF B
MCP 3.3V AUX/ USB Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) MCP 3.3V Et hernet Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30.%[\5/].816. TA PP1V05 SO MCP PLL CORE ..
5505365324509%57‘ 22 PP3V3 S5 Appl e: 1x 2.2uF 0402 (2.2 uF) 34 55 24 18 5 2+ _PP3V3_ENET_PHY Appl e: 1x 2.2uF 0402 (2.2 uF) 1 (\m 2 VCLTAGE_I VBT . 87 mA (A01)
266 mA (A01) 83 mA (A01) 0402 >
1C2560 1C2564 C2586l 1C2587
% 00QIUF 4. 72%) L %8\/}UF
I . f B $52| |2 g
| L2588
MCP 3.3V/ 1.5V HDA Power NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30- OHM+ 1. 7A
g PPSVE_SO Apple: 1x 2. 2uF 0402 (2.2 uF) L iYL
WHRBHHT, 0 (aoD) o562
UF
I %ﬁ% MCP79 Et her net
M e

37 34 33 24 18 8 7

8

PP1V2R1V05_ENET

VRef

34 33 24 18 8 7

PP3V3_ENET_PHY

0402

PP1VO5_SO0 MCP_PLL_NV

881

21

- 7 A01
VOLTAGE=T. 05V 37 mA (A01)

e — UF —— UF
2L§°/ T - %
35 555 2 g
R2591! = i
247K MCP St andard Decoupl i ng
leé\z\? SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008}
22 NOTI CE OF PROPRI ETARY PROPERTY
30- M1, 7A PP1VO5_ENET_MCP PLL_MAC ,, MCP_M | _VREF o 1
L 1YY 2 - THE L NECRMAT, OV CONTALNED HEREI N | S THE PROPRI ETARY
5 mA (A01) 'Y Ng(:}_CV\éETH: .2 5 mA (A01) PROPERT' APPLE COMPUTER, | NC. THE POSSESSOR
0402 AGESL. 05V R2590" C2591 AGREES Yo THE FOLLOANG
1 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
CgSYQE 1 771 CZPU?:G 1'1417%\% oA UF 11 NOT TO REPRCDUCE OR CCPY I T
zlﬁ%’ %H%’ N{E-bF 2 M 111 NOT TO REVEAL CR PUBLI SH I N WHOLE OR PART
X35 2 2 o=y 22 402
402 SI'ZE | DRAW NG NUVBER REV.
= = <f5 APPLE | NC. SCAE =T =
NONE 24 o7
Current nunbers from enmil Poonacha Kongetira provided 11/30/2007 4:04pm (no official document nunber).
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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)

1 C26U%:O
0y
T o
402-LF
1937 14 13 12 13 19 90,7 5 PPCPUVIT_SO
95 mA (A01)
C‘%671§ 1 1 C26U]F56
T 20% 0%
X }{ 2 2 ‘r\ﬁ
202 402-LF
90 1e _MCP_HDM _RSET %0 15 _MCP_| FPAB RSET
a0 1s _MCP_HDM _VPROBE w0 1s _MCP_| FPAB_VPROBE NO STUFF
NO_STUFF 1R2620 NO STUFF lR2630
20202 o3
%@57’2 YE;EEV Lé:/ ;EF
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 "
(T T T B P 1 5 — -
16 m (A01) 0402 ’ VOLTAGE=3. 3V 16 mA (A01)
C2640 ﬂ 1C2641
4. 7V —

= 1uF
A -
S I

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

8

25 18

25 18

25 18

25 18

25 18

25 18

25 18

25 18

25 18

25 18

25 18

25 18

25 18

25 18

25 18

25 18

NV: 1x 4. 7uF 0603,
Appl e: 2x 2.2uF 0402 (4.4 uF)
PP3V3_ S0 _MCP _DAC 18

2x 0. 1uF 0402 (4.9 uF)

206 mA (A01)

NC MCP_RGB_RED — MANIE:I:_IR\E/CP RGB_RED go 2
= ASESTRUE— NO_TEST=TRU
NC_MCP_RGB_GREEN — NAI\KICFI‘;/G:’ RGB_GREEN go =
= ASESTRUE— NO_TEST=TRU
NC _MCP_RGB_BLUE — NC MCP_RGB BLUE 5 25
— VAKE- BASESTRUE— NO_TEST=TRUE'
NC_MCP_RGB_HSYNC — NA'\KICI:_,%/CP RGB_HSYNC go 7
= ASESTRUE— NO_TEST=TRU
NC_MCP_RGB_VSYNC — NC_MCP_RGB_VSYNC 5 25
— VARE- BASESTRUE— NO_TEST=TRUE'
NC CRT_ IGR C PR — NC CRT IG R C PR 8 25 90
— VAKE_BASE=TRUE ertbl—mué
NCCRT IGGYY — NC CRT IG G Y Y 25 90
VARE-BASESTRUE NO TEST=TRUE’
NC CRT_1G B COW_PB_— NC CRT |G B COVP_PB_ 1 2 o0
— VAREBASESTRUE NO_TEST=TRUE'
NC CRT |G HSYNC NG GRT_| G_HSYNG o 220
= BASESTRUE - NO_TEST=TR.
NC CRT_1 G VSYNC — NC CRT 1 G VSYNC go 25 %0
NC_MCP_RGB DAC RSET — NC RG3 DAC RSET s 25
— VAKE_BASESTRUE NO_TEST=TRUE
NC_MCP_RGB DAC VREF — NC MCP_RGB_DAC VREF 2 2
— VAKE BASESTRUE NO_ TEST=TRUI

NC_MCP_TV_DAC_RSET

NC_MCP_TV_DAC VREF

NC MCP TV _DAC_RSET go 25 %0
ASESTRUE - NO_TEST=TRU

NC MCP_CLK27M XTALI N

VAKE “BASE:
NC MCP_TV_DAC VREF s 2 o0
VAKE BASE=TRUE— NO_TEST=TRUE

NC MCP_CLK27M XTALOUT

NC MCP _CLK27M XTALI N go =
VAKE_BASE=TRUE NO TEST=TRUI

NC MCP_CLK27M _XTALOJTEm =
MARE_BASE=TRUE NO_TEST=TRU

MCP Gr aphi cs Support

SYNC_MASTER=AMASON_MBS_M.B

SYNC_DATE=06/ 18/ 2008

AgEs TO THéPFQLON

| TO MAINTAIN THE DOCUMENT | N
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH IN

CONFI DENCE

WHOLE OR PART

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFO?MATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PLE CO\/KE’T INC. THE POSSESSOR

ST ZE | DRAW NG NUVBER

051-7892

REV.

@ APPLE | NC. T

NONE
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RTC Power Sources _
Pl at f or m Reset Connecti ons
LPC Reset (Unbuffered)
R23%81
=Pl ace close to
o1 o 10 oy LPC_RESET_L PLACENENT_NOTE=P to U400 o 2 DEBUG RESET L o
45 40 5 a2 40,2032 71 5 7 PP3VA2_GBH — PP3VA2_GBH 0 21 20 50,40 42 45 as 45 a0 St Rogss3
o2 1M303m2 SMC_LRESET_L o +
PLACEMENT_NOTE=P| ace close to U400 M:Slg‘,é"
o5
1
2803 c2802| §28Q1|
Y e Y i“éo/ff
N N 2
6y¥ 2 By 2 %35
402 402
PCl E Reset (Unbuffered)
= o 26 17 PCl E RESET L — -
D VAKE_BASE=TRUE =-POE_RESET_L o
R2§90
RT C2810 1 2 o GMUX PCIE RESET L 26 04
C CI’ ySt al 1%pF /\Q/Q/ MAKE_BASE=TRUE
n RTC CLK32K_XTALOUT 1]]2 Y
o Ly Mib%w —  GWUX_PCIE RESET_L —.
R2810 &, —
1%2 RTC CLK32K_XTALOUT_R 402 R2891
NO STUFF e CRI TI CAL 1 WA(:NZ PCA9557D RESET_L oD
R2811 o5 < 5%
10Mm Y2810 7| Loy
R 32,0 BKT R2893 Mo
2552 7XITBXL 4SS C2811 lf\AoA/z BKLT _PLT_RST_L o =
RTC CLK32K_XTALI N 11%?5 5%
" 10 e R2894
a8, + 1 2 MN _RESET L oD =
402 %%w
R2895 hos
MCP 25MHz Cryst al 815 1%2 CARDREADER PLT RST L oo
[y MCP_CLK25M XTALOUT 1] 151/§¥v
hob
NO STUFF R23§3370
R2816" w0 o MEMLVIT_EN R 2 MVEM VIT_EN o o o5 0
5%
iM BN
%}E\z\l} 402
022 R2825
2 o MCP_CLK25M XTALI N s o LPC_CLK33M SMC R PLAGENENT_NOTE=P1 ace close 1o 1400 ; 33 5 LPC CLK33M SMC o
5%
b{:}gw R2826
40 1,33 2 LPC CLK33M LPCPLUS o wi
MCP SO PWRGD & CPU VLD e PLACENENT TP ace ol o 15 U140
R2827 Bost
w0 27 34 30,20 22 2010 ¢ ; _PP3V3_S5 1,33 2 LPC_CLK33M GVUX —
L 16
MCPSEQ SMC Mia%w
1C285 PLACENENT NOTE=P ace ¢l ose to UL40D
%@0 UF
2 R2829
o 2wy PM_CLK32K_SUSCLK_R 1 2 PM CLK32K_ SUSCLK o 2 o
- MCPSEQ_SMC PLACENENT NOTE=P1 ace ¢l ose 1o U100 1 50
s TC7SZOBAFEAPE R2853 [
o0 a2 oy ALL_SYS_PWRGD 2 SOT665 S 7
U2850-* SO_AND | WP_PGOOD 1 2 MCP_PS_PWRGD o 2
o m_ VR_PWRGOOD DELAY N 5%
-~ MCPSEQ_SMC G
MCPSEQ M X
L R2852
1 0 2
MCPSEQ M X, 5%
Ro851  MEF
1 2 MCP_CPU_VLD
oo =
iy MOPSEQ SIC Reset Button
05" R2850 «2 ey PM _SYSRST_L o
- M —~CPUVDD_EN L Y 2 R2896 R2899 10K pull-up to 3.3V SO inside MP
PLACEMENT_NOTE=P| ace cl ose to UL400 o 51{§W 0 33 SB M sc
N{:_%F w10 [y XDP_DBRESET_ L 1 2 1 /VWZ o PM SYSRST DEBOUNCE Ly o
40 51{157 OMT S{g NO STUFF SYNC_MASTER=DDR SYNC_DATE=12/ 15/ 2008}
MCPSEQ SMC represents MOP79 ' M.B' power sequenci ng connecti ons, Mja%'\év R2897* Mj- 5'\9’ 1 ?2':899 NOTI CE OF PROPRI ETARY PROPERTY
but results in MCP79 ROMBI P sequence happening after CPU powers up. g% ilﬁ'/
MCPSEQ M X is cross between M.B and internal power sequencing, which %ib\é\/ 2 422 E@%ﬁ%&%%ﬁ&f{ﬂ“ ITEJEESEE%E‘?HARV
results in earlier ROVMSIP and MCP FSB | /O interface initialization.

SMC 99ns delay from ALL_SYS PWRGD to | WP_VR ON plus | WP6 del ay for
VR_PWRGOOD_DELAY shoul d guarantee CPU_VLD does not go high before

CPUVDD_EN (whi ch is 40-100ns after PS_PWRGD

NOTE:

assertion).

I f CPU_VLD deasserts during SO MCP79 will take systemto S5 inmediately.

SI LK_PART=FP SYS RESET

2

FOoLLOA
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Page Not es
Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF FRAME BUFFER VREF
- =PrRava_sa VREFMRGN
- DAC channel A B A B C D
- =Prava_ss_VREFVRGN
M n DAC code 0x00 0x00 0x00 0x00 0x00 0x00
- =pPvIT_s3_DoR BLE
Max DAC code 0x87 0x87 0x87 0x87 0x55 OxFF
Signal aliases required by this page: Max sink | -3.75 mMA -3.75 mA -3.75 mA -3.75 mA -0.91 mMA -59.04 mMA SODIMMA and SODIMM B Vref setti ngs shoul d be n'argi ned separ atel y
- =l 2C_VREFDACS_SCL. Max source | 5 mA 5 m 5 mA 5 m 0.52 mA 51.15 mA
- =1 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 Vv 1.042 V
- =1 2C_PCA9557D_SDA Max Vr ef 1.250 V 1.250 V 1.250 V 1.250 V 1.044 V 1.426 V PPVTTDDR_S3
Vref Stepping 6.5 nmv 6.5 nv 6.5 nmv 6.5 nv 11.2 nv 1.5 v e 8 D
BOM options provided by this page (per DAC LSB) 10m nmax | oad
VREFMRGN
NOL VREFVRGN R2903 VREFMRGN
12992
‘ 53
5902 g PPOV75_S3_MEM VREFDQ A
MRGN Bl r 28
1 \(/5%03 A2l Mz%s R2904 VREFMRGN M NERERR-WBTHES: 3
g’,lUF VREFNRGML VREFMRGN_DQ_SODI MVA_BUF 1 @%z
PP3V3_S3 2 M A3 A4 48w Place close to J3100.1
— 402 + Ve =
70 52 50 45 52 91 218 7 . 1 4{{ »» VREFMRGN_DQ_SCODI MVA_EN 405}?
F R2905 VREFMRGN
UF TUF = R290L™ L 200 5
£ P S B
5902 o o bF PPOV75_S3_MEM VREFDQ B
Bl r 29
L@ - Mz%s = R2906 VREFMRGN -RECR- 2
= VREFVRGN VREF%G\@ VREFMRGN_DQ SCDI MVB_BUF 1 @%z
8| U2900 c3 4 11{‘5’ Pl ace close to J3200.1
Vo) + v »» VREFMRGN_DQ_SODI MVB_EN i
o0 45 42 39 27 [Ty SMBUS_SMC_MGMT_SCL 6sc. nsgp VoUTAlL  VREFMRGN DQ SODI MM
o145 12 30 27qgry SMBUS SMC MGMI_SDA  7spa N vours2  VREFMRGN CA SODI MM = R2902«~ Rzzgg)g VREFMRGN
9/a0 ﬁ vaurd4  VREFNMRGN_CPUFSB 110%2?7 VREF LRz
ADDR=0x88( WR) / 0x99( RD) 10 & vourps  VREFVRGN_FRAVEBUF > 20% Agg}é’ PPOV75_S3_MEM VREFCA A C
VREFNMRGN Bl = : - =
. &0 r2| N ,\&S?z%g Rzlgolo VREFMRGN FRECK- 1
3 g@&wF VREFNRGL VREFVRGN CA SOOI MVA BUE 1/u) 2
2 40§M A3 v A4 VREFE cA SOOI EN 1 llé\év Pl ace close to J3100. 126
= = VRGN_CA_ u hok
= R2907" RogaL
3 100K = 2
> o o bF PPOV75_S3_MEM VREFCA B
Bl r 29
@ v I\é)s%?Z%é = R2912 VREFNMRGN M N-NECR-W BIES: 2
VREFNRGEL VREFMRGN_CA_SODI MVB_BUF 1 mz
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DDR3 RESET Support

Requi red becaues MCP79 does not neet DDR3 spec power-up reset timnming requirenent.

R3309
o rmy MCP_VEM RESET_ L 2,9, 1

PP1V8R1V5_S3

MEM RESET L goyymy 20 20

PP3V3_S5

7 B 18 20 22 24 26 34 37 38 44
54763 68 6 70 82 87 98

3.3V S5 is used because MEM RESET
must be high before 1.5V starts to
rise to avoid glitch on MEM RESET_L.
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R3§11 PLAGENENT NOTEZPLACE 402 NEAR EAGH PIN
70 52 50 45 31 27 21 8 7 __PP3V3_S3 1 2 . 32 PP3y3 S3 CARDREADER DVDD
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VOLTAGES3. 3V
503 402 402 'R3505
| 1 C3507 1 C3505 59K
2.2UF ——0.1UF 5%
— 20% -1 28“/0 1/ 16w
- 6. 3V 10V
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603 402 240 —
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a7 D3] 93 7 SD D<3> 1 CD/ DAT3
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NCx— ps| 30 93 7 SD D<5> 11 | paTs
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NC#D' /1 PD | PO so w3 d CARD_DETECT_GN\D
— D
CARDREADER XTAL1 13 |xq | POy sp_ovo 41 7 SD WP %0 |WR! TE_PROTECT_SW
RE03" CARDREADER XTAL2 14 |xo \pU P 2 CARDREADER PDMD VDD
23 17
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1 SHLD_PI N |
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4 0 1
Y3500 po 0wz e o>
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2 NO STUFF oy L
3511 3512 'R3506 | Hoo0 13813 et L ——
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2
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PP1V2R1IVO5_ENET ;15 24 34 a7
(221mA typ - 1000base-T) D
( 7mA typ - Energy Detect)
C3710 1 C3711 1 1| we: marvel | nunbers, update for Realtek
T W %
2 2
s 2018 5 7 _PP3V3_ENET_PHY 485 285 FERR- 120- OHVF 1, 5A
(43mA typ - 1000base-T) o 0402-LF
(19mA typ - Energy Detect)
WF: Marvel | nunbers, update for Realtek 1 1 g317U(F):O 1 8:317U(F):1 1 g317U(F):2 = 2
CRI Tl CAL 5 p— —
L T P FaE G
FERR- 120- OHM 1. 5A 402 402 402
0402-LF C3714 i C37151 7 61
0.1 F; 0.1 F;: .1 F;
2 = P P P
402 402 402 —
PP3k‘V3 El\élj—:r_gE_BPI-NA o )
MR Lcsﬂugs 1 €3706 ] =
> W S B fo TP_PP3V3_ENET_PHY_VDDREG
X5R X5R
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 tinme nust be >1nms to avoid damage to switcher.
R3750'| |'R3751 R3 s
NO STUFE © g RS 3|2 » 28 1 4. é 4007K 4 Lﬁ) NC RTL8211_ REGOU o
R3 1 1R3725 - o o o - - M:-lgl\év }E'\év M:_l%\év If internal swtcher is used, nust place inductor wthin 5mm
oK A \g/ ¥§J \%/ 2 \§/ \§/ 402, 2402 402, of U3700, and 1x 22uF & 1x O.1uF caps within 5nm of inductor.
0 ‘D w
Alias to =PP3V3_ENET_PHY for internal sw tcher. M:_lg&/v E%/_lﬂév 2 3 s 3 2 I'f internal switcher is not used, VDDREG and REGOUT can fl oat. C
Alias to GND for external 1.05V supply. 4522 2 OM T
GND 39 U37s 48
™ - ENSVREG RTL8211CLGR REGOUT]
TQFP
R3796
o2 10 oy ENET_CLK125M TXCLK 1722, 2 ENET_CLK125M TXCLK R 22 Ixc Rxa_19 : ENET_CLK125M RXCLK R R3790 22 2 ENET_CLK125M RXCLK fomy 16 2
o - - 5% 17 16W NF-LF 402
fhgow
NESLF o2 10 [y ENET_TXD<0> 23 [TxD0] R}O[0] |14 2| ENET_RXD R<0> R3791 22 1 2 _ ENET_RXD<0> o 18
PLACE R3796 CLOSE TO U1400, PIN D24 92 10 Ty ENET_TXD<1> > 24 ITxD 1] RXD{ 1]/ TXDLY| 16 22| ENET_RXD R<1> 3792 22 1 2 50" I7I6W WF-LF 402 ENET RXD<1> T = o2
o2 10 ry ENET_TXD<2> o 25 ITXD[ 2] RGM1/MI RXD[ 2]/ ANO|_17 2| ENET_RXD R<2> :;82 22 2 :A’ i;iga N"’FFEE 28; ENET_RXD<2> T 0 o2
> B 18 o > £ 22 1 2 5% - > 18 92
o2 10 Ty ENET_TXD<3 -> XD 3] RXD[ 3] / AN1 - ENET_RXD_R<3 LT TOW-VE-LF—407 ENET_RXD<3 oD
27 13 7 22 1
o2 10 oy ENET_TX_CTRL > TXCTL RXCTL - ENET_RXCTL_R R3795 1 2 w0 ENET_RX_CTRL QoD i o2
ENET_NMDC 30 |voc Mol +[o] |t ENET_MDI _P<0>
02 10 [T > [o] <« B 35 o2
02 10 ENET_MDI O e o 3l oo MANAGEMENT MI-[0]] 2 o ENET_MDI _N<O> D = o2
R3724 R Emg % Zﬂz G s =
o0 oy ENET_RESET L 1 2, RTL8211 PHYRST L 29 |pHvRsTB" RESET| vepi A pepenoent L - D >
VD +[2] |8 ENET_MDI _P<2> CBD 5
Vo -[2) [0 ENET_MDI _N<2> B 5
46 —
ENET_RESET_L is not asserted when WOL is active. RTLG211_RSET > RSET REFERENCE Mo +[3] 1L o ENET_MDI _P<3> B 5 9
12
Hence, RC (R3725 and C3725) are nade NOSTUFF. MDI - [ 3] -—> ENET_MDI _N<3> gy 550
, RTL8211 CLK125 -« 32 laki2s B
CLOCK LEDO/ PHYADO| 34 o o RTL8211_PHYADO
%2 3 [Ty RTL8211 CLK25M CKXTAL1 > 42 | okxTALL LED LED1/ PHYADL| 35 o o RTL8211 PHYAD1
TP_RTL8211_CKXTAL2 -« 23 JoxxTAL2 LED2/ RXDLY|_38 o o RTL8211_RXDLY
.~ GND— 1 1 1
7901 R3755'| R3756'| |'R3757
~elals 10P§ 1 4. %é 4. %Lﬁ) 40.07K
L T 1 1 1p
CEOB" 2 45?2 %4522 2402L¥v
- Reserved for EM
per Real Tek request.
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W_LAN Enabl e Gener ati on

TWAN' = ("S3" & "AP_PWR_EN' && ("AC' || "S0"))

NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR _EN signal .

PM WAN EN L a1

Pull-up is with power FET.
?805 bjs
SSMBN15FEAPE
soT563 | Ky

2[g™" n
a1 21 [T AP_PWR EN AC OR SO L
?805 ics 5|D 801
SSMBN15FEAPE VB N15FEAPE
sors63 | Kh X > | Sor563
— t—
M
5(G" siz 1S ' G[2
43 42 37 21 [TR) SMC_ADAPTER EN

os 0z o0 4z 31 2 7 [y PM_SLP_S3_L

37 34 30 26 24 22 20 18 8§
ad

3.3V ENET FET

PP3V3_ENET_PHY

MOBI LE:

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

@2.5V Vgs: CRI TI CAL
Rds(on) = 90nChm nax §X3810
I (max) = 1.7A (85C) R4101P
SOT- 23- HF
, PP3V3_ S5
R3800"
10K
Wi
21522 0 1
P3V3ENET_EN L 1100K, P3V3ENET_SS A
5%
178w 12
801 |02 05" ;
SIS | o
—
M
5[G7" siz
oo PM SLP_RMGT L

1. 05V ENET FET

o8 24 22 5 7 _PP1LV2RIVO5_S5

Non- ARB:

1.8V Vgs
C38401:
0. Z i — CRI TI CAL
2
708 QB840
Si 2312BDS
P1VO5ENET_SS 1 o123

PP1V2R1VO5_ENET

R3840
PP3V3_S5 RAGK
519/
R3842" 402
69. 8K
160
M:thzz
P1VOSENET_EN L
841 b3
soNBNIBEEAE |
SOT563 | K
—
N
5[G7" stz
PM SLP_RMGT_L

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

RTL8211 25MHz O ock

MCP79 can provide 25MHz clock, but clock runs whenever RMGT rails are powered.
Desi gns nust ensure PHY is powered whenever RMGT rails are,

R3895
22

D|6
sswsmgéﬂvlrj
SOT563
13841
RgeL A e
Y LT
MZ&W P1VOSENET_EN L_RC

or use separate crystal.

% 18 [Ty MCP_CLK25M BUFO_R 1 2 RTL8211_CLK25M CKXTAL1 oS 2 92

PLACEMENT_NOTE=PI ace ¢l ose to UL400
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Page Not es

Power aliases required by this page:
( NONE)
Signal aliases required by this page:
( NONE)
BOM options provided by this page:
( NONE)
Pl ace one of 0.1uf cap close to each centertap pin of transforner
ENI:_I'CO\IN CTAP
Tgés %3@21%3 %3%96
CRI Tl CAL
0wy ENET_MDI _Pg0> 1 g .12 ENETCONN P<0>
ey ENET_MDI_N<O> 2 r[g E g .11 ENETCONN_N<0> | T
| 3 10 ENET_CTAPO RJ45- -3
™>—> F-;T- TH
TLA- 6T213HF
J 9 ENET_CTAP1 e
w ey ENET_MDL _Ng1> 5 Lﬁ % 8.. ENETCONN N<1> !
0wy ENET_MDI _Pr1> 6 7. ENETCONN P<1> 3
- - < RX - 4
CRI Tl CAL g
7
o sy ENET_MDI _N<2> [ T39P1 .12 ENETCONN_N<2> 8
< 2 s 11 <2> 11
o gy ENET_NDI _Pg2> r[g E g ENETCONN_P<2 s 1o
e 3 10 ENET_CTAP2 ]
TLATX6?213HF - 514- 0636
Lal 9 ENET_CTAP3
o sy ENET_NDI _N<3> 5 Lﬁ LooJ | 8. ENETCONN_N<3>
=@y ENET_MDI _Px3> 6 7. ENETCONN_P<3>
- - < RX
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mrrored on onosHe R390] R 90E
1
4

,y 902R3903
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B R B T

TS RS A LGRS
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o BT B g;
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o PP3V3_FW FWPHY  , 26 o 20
m 138 mA
C41201 C41211 C4122:1 C4123LC4124L
1LéF . 1LéF L 1LéF
10% —— 10% —— 1] 37)
0 v k
E & Ep2 Raﬂ T Raﬂ T
L 120- 6> 9A- EM
PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON - N - : -
114 mA FireWre PHY PP3V3 FW FWPHY VDDA (V1Y) 2 D
11480557 1 RES, 0. 475 ohm 1% 1/ 16W 0402 R4100 CRI TI CAL ; LI NF%%% : m 0402- LF
C4113('2 1 C4131 1 C4132 AGE=3. 3V
2 2 2
Sy & Y &oaﬂ
oM T 14110 1 14135
R4100 120- OAMF 0. 3A- EM = 120- OAMF 0. 3A- EM
s _PP1VO_FW 1 %2, pPivo FWR . 1YY Y2 _ PPLVO FW FWPHY AVDD 25 M Pd e SerDes 17 mA PGle SerDes v3 FW EWPHY VP25 1 (Y Y V.2
135 mA 1% M NEREER-W BHES: 3 W 0402-LF M RHnEoEW BRES W oEW BRES W 0402-LF
VELDR VOLTAGEST. OV VOLTAGEST. C4110 1C4111 C4135 1 C4136 1 "OLTA‘I 3.3
402 . 1L§'F
YT, %%/ 4 37’2 I
: : begh| bl
110nAD'gitaI Core ) On;VRegm
1C4100LC4101 103102 104103LC4104LC4105 103F106 Cglf;lzi 1(133F140
%5}5. B o, %é%/ %é%/ o 8%y BT T, 2%
5 5 M 5 a6y 5
B B PLACEMENT_NOTE=P| ace C4170 close to UL400 C
PLACEMENT_NOTE=P| ace C4171 cl ose to U1400
N| ™ o N o~ — N o~ — o~ o N
2| 5|@|o|u| | ¥ 2|90 2|2 2 ssma::’:g‘wsa E e I = - Cﬁl]u%iﬁﬁﬁ! POE FWRD C N i
D10 S VPRI VDD VR VR2S T VREG PR C41711 [1B%16V_PCl E FW R2D C P e
NCx B3 |aTBUSB ORI TI CAL PO ERXDON N8 o o PCIE FWR2D N IxsR402 <3
Al3 |ATBUSH U4100 PCIE RXDOP| N7 o o0 PCIE_FWR2D P
NOw ALL |ATBUSN POE TX0ON N o PCOIE FWD2R C N CGA175 | pevaey PO E FWDPR N o 1r o0
FWPHY_DS0 F12 NT FW643 PO E TxoOPL N6 o PCIE_FWD2R C P 0. 1UF| [xsr402
- FWPHY_DS1 DT E::g 30 BGA \—o—rUﬁC4176 Py PAEFWDIRP o o0
s = ) & E13|oso (1PD) NT-21 PCI EXPRESS PHY REFOLKN 1D o POIE OLKI0OM FW N <IN 170 PLiiEN:n?rzmTE:m ace G4175 cl ose to UA000
o > REFCLKP| MO PCI E CLK100M FW P am v % PLACENENT-NOTESR a2 &il7e ol ose bo U080
93 3 NC FW_TPAN B8 |TPAON
o I
" D PWPORTL TPA N 5 oo 4 (1P Toq Mo TP V643 ToK
o a FW PORT1_TPA_P 45 [rpatp TEST CONTROLLER NT-3 (1PUTD TR TE FVE43_T PP3V3_FW EWPHY 4 5 2 20
3 NC_FW2_TPAN B3 |TpA2N (1PY T e > 15 F$4g T%
. NC FV2_TPAP A3 |Tpp2p 1304 PHY NT-1 (1 PU VG - FW643_LDO
0 2 NC_FW)_TPBN B9 |TPBON 2 (IPY TRST*NL o FW643 TRST L R4165'| |['R4166
o NC FW_TPBP A9 lrpeop 10K 10K
0 s FW PORT1_TPB_N B6 |tpE1N M:lg@ Mlsw
0 2 FW PORT1_TPB_P A6 |rpB1pP 402, Z%QL
NC_FW2_TPBN B4 |TPB2N NT-10 (| PD) WAKEF 2 o FW643 WAKE L o 57
« PPVP_EW CPS : NC EWe TPBP ” P01 TYPo 1 S REcETL REGOLTI D18 o~ FW643 REGCTL =P
sgpy— NG FVW_ TPBP -«—> TPB2P -
POVER MANAGEMENT VAUX_DETECT| E1 o  FW543 VAUX DETECT
R4160* weary NG FVWO_TPBIAS o o B7 7pgiASO NT-12 (1PD)— _ VAUX DISABLE D2 TP FW643 VAUX_ENABLE
200K 38 a7 FW P1_TPBI AS C3 |TPBI ASL NT- 13 (oD) CLkREQN L2, FW CLKREQ PHY L oD IR4A164 B
R wcas NC_FV@_TPBI AS s 22 [TPBIAS2 10K
4522 FW543_RO Bl1 |ro %}E\é’
2402
FW643_TPCPS e BLO [TPCPS NT-16 (1PD) SOIFCLK @ o  TP_FW643_SCl FCLK
K1 -~ SaF NT-14 (1PD) SCIFDAINLGL o TP FW543_SCI FDAI N i
G20 R4150 Yo A—y > NT-17 sFoour H TP FV643_SCl FDOUT -
1|2 FW CLK24P576M XO 1,312 5 FW CLK24P576M XO R o F13 |xo NOTE: NT-xx notes show NT-15 (1PD) S FvO P2 e TP_FW643_SCl FMC
] CRI TI CAL 1% FW CLK24P576M XI o Q3 NT-9 NAND tree order.
i Y4150 Ly g B ~
o - 7 TP_FW43_SE Ik -
o NC;(EE' X PIOME " R4161') |['R4170 TP_F$43_§M BEEYE z,\E,, (: EE) SER AL EEPROM NT-7 scLl N2 FW543_SCL
4151 O T SWs 225w 294K 197 - (17D CONTROLLER NT-6 spal M1, o TP FW643_SDA
5 5PR © &% % TP_FWs43_MODE_A o J2 MODE A (IPD) NT-18 *«> - —
1712 P Hiew TP_FW543_CE o Lis e (1PD) -
/) 402, 2402 TP_FWs43_FW520_L —» DI2JFv620* (1 PY) M SCELLANEQUS
Vi | TP_FW643_JASI _EN o DL JASI_EN(IPD) NT-11
%Fgw TP_FW43_AVREG - 710 [AvREG CH P RESET NT-5 PERST M o FWRESET L v
E TP_FW643_VBUF H13 [vBUF
FW543_PU_RST_L _» KI3JFWRESET* (1PU) NT-8 11R§K163
TP_FWs43_OCR10_CTL <« 212 locr CTL_Vi0 5%
R4162* Ji - - - o 913 [ocr CTL 1p
1% 0413%2 NCx 213 |ocR CTL V12 (Reserved) z%iu‘@’
Milgo@ 005’ SS VREG_VSS
2 2 M X5R o DY oo o~ oo o oY wololgvuslelo Nl o o~
402, Q3|5 8|2 003 T2 TR S8 6|8 ¥ P52 a|mH| gl XXX ¥ X alX| g — - . B
8 £ g z s g O = FireWre LLC/ PHY (FW643)
SYNC_MASTER=SENSOR SYNC_DATE=08/ 14/ 2008} A
- - NOTI CE OF PROPRI ETARY PROPERTY
THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT" APPLE COVPUTEF I NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
@ APPLE | NC. S— — -
NONE 36 97
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LA 3.3V FW FET
Power aliases required by this page: - @ 2 5V v
- =PPBUS_S5_FWPVIRSW (syst em supply for bus power) . gs: CRI Tl CAL
T PPOVSPWLLATEVG ACTI VE Rds(on) = 90mChm max %291 g T e 2, PPSVS SO
- =PPVP_FW SUMNCDE (power passthru sunmation node) 26%5599,73,79,5%58,63 69 59 PP3V3 SO . ! (mex) = 1.7A (859 SO|1?-4ZJ§9}—]&P 96 B5 Ba 82 1R610%(81
Signal aliases required by this page o6 B ARAT I R 8 84 62 PP3V3_FW FWPHY ;5 57 56 R4280 ew
o PP1VO_FW 10K, YESLF
BOM options provided by this page 37 36 8 2
04218%
. PP3V3_FW FWPHY ?1290 élg% -
SSVBNL FEAPj Ry
SOr563
FW PLUG DET L, =
RA20L 76 i
leg% 5% s\ 37 19 TR FW PVWR _EN SS’VBN]-?'!EAGPEJ P1VO_RESET_GATE
CTE CLF =
65, ,402 SOT563 R4283
5 CRI T1 CAL FW CLKREQ L . 10K, polE RESET L v
27 \ — —<m
Q4276 1. 05V FW FET 32
DVB53DOUV e
sor- 563 47 54 22 24 10 0 - PPLV2RIVO5_ENET CRITICAL |6 b
4
1 264 | bjs 5)
3238 L L sownBeatt @299
2% 3 = soT563 | <Ny ! DVB53DOUV
Rﬁl%%? & MZF CRI Tl CAL — 2o = SOT- 563
iR s a7 3 s PP3V3_FW FWPHY 1 2 402 q 295 i = FW RESET L oo
= 5% - & 2[G7 sty %
oW PLVOSFW SS 1 2312805
402 Sor23 s
563 293 ,,DJs 2 FW PWR_EN 1
o FWB43_WAKE L Em B e PP3V3_S5 SSVBNL 'EETAS'ZEJ E 1 PP1V05_FW PGOOD/ FW RESET L
R42190 5K1 ; = PP1VO_FW o3 3 1
118 2167 Sy NOSTUFF e FW CLKREQ PHY_L_ % FW CLKREQ PHY_L ‘
1 MEZEE 1C4295 - — = FireWre Port Power Switch
ab2, R4296 | 295
100 =4 ? £
P1VO5_FWEN L 1 2 —P ¢
1w | P1vos FwEN L Rc 02
= (5}1293 D3 402
SSMBNL IEETASIZEJ
56" stz
oo FWPWR EN |
= CRI TI CAL
%15260 CRITI CAL CRI TI.CAL
NDS9407 F4260 D4260
Sa - HF 1. 1A- 24V &
GH 3 8 PPBUS FW EWPWRSW F 1 /\J 2 PPBUS FW EVPVRSW D 1 N2 PPVP FW -
79 67 65 65 64 62 61 a6_g 7 PPBUS o 3 :
86 83 2 ﬂ = ; VCL’\;N@ GDirlth 35 m M NI SMDC110H24 VCL’\;NE%QZA GDirlFt 5 mm CRS08- 1. 5A- 30V
R4260 1 1 5
vl 470K 42601 e
y C1UE
DVB54DOUV 16w N .
i — 22 0 PP3V3_ SO T FEET L
Lat e- VG Event Det ection EWPWR EN L DIV S0l B AR BB
< (W Q| ™
2
R4265 @Tﬁ RA261
1
2 10K | | ATEVG FAULT EVENT PNP - %030K v+ ot e 10 o - _PPLV2RIVO5 ENET %‘0%(74
NS Yoy 0 |@ Hﬁ ~ yé“}ggv I 9
1%‘15 3 Vit LATEVG FAULT EVENT 2402 z op
HATRVERETRICRE —1yy 2 — B 5T et FYPUR EN L R4275 R4270 R4271 ’
\ °
NCSTUEF T ° l e Bk B6K JEWPLUG DET L o,
C4263 1 402 = 261 | bs Low Lew 16w
1UF = e 261 b3 SPF g CLF
9 SSI\/BNl%:l%%IZI; K SSI\/BNl?‘IéSI%%IZI; " 2402 2402 2902 s RILCAL
o8 1 H FW PVR_EN_L FWDEL MR FILPLUC ‘ ) @ DRS00y
o i - - = SOT- 563
= S 5167 S[g CRI TI CAL 3 s CRI TI CAL 4
} - SMC_ADAPTER_EN 570 Pyt 1 CA270
- LP S3 L BC847CDXV6TXG Q 5 2 BC847CDXVETXG 1%-%
04 52 69|42 34 21 7 [y PM SLP_S! SOT563 @ﬂ \bg SOT563 N 31,%\2’4
o~ |
#2144, PP3V3 S5 ‘
7059 88 64 PP2V4 FW LATEVG E:at:lu::‘ ::r;rp:n\/\e;\c\l\hen machi ne FW P1_TPBI AS_R W EMT I
R4211| |*R4212 L 4210 1RA272 'RA273
l%ﬁ e \ CRITI CAL |6 N g
wips ¢ ey 2 g = faew Hee
abs, [ ],¥b2 ., U4210 b | Q4275 402 402
DVB53DOUV
FWATEGV_3V_REF 50 aeen = ‘E e FireWre Port Power
T JATEVG EVENT o 1 oy FW PWR EN 2lc
i SYNC_MASTER=YUN_K19_M.B SYNC_DATE=12/ 22/ 2008]
P24 BNLATEVG RC = -, NOTI CE OF PROPRI ETARY PROPERTY
S
caz11: |['R4213 1 = THEERRETA3N SO TR e B
109 @:: %miﬁw = | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
e et R4210 1 Nt 10 remcoce o e 11
200K PYLATEVS tysterests — 11l NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
L ¢ 1 2 308V when port power ison e ot =
1w 291V when fate Vg event and port pover is o % % FW P1_TPBI AS TZE TORAW NG NOVBER TV,
= G02" . D o0
CS APPLE | NC. A T s

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

Power aliases required by this page:
2 a7 36 s _PP3V3_FW FWPHY
- =PPVP_FW PORT1
- =PP3V3_FW LATEVG R43821 R4318091
%1%\2\‘7 N{:qu
- =GND_CHASSI S_FW PORT1 402, 25 22
- =GND_CHASSI S_FWEM _R
. . - a8 ke FVWPHY DSO — FWPHY_DSO 36 38
Signal aliases required by this page: MAKE_BASE=TRUE — —
s grel FireWre PHY Config Straps o O evevosz .-
NOTE: This page is expected to contain Configures PHY for:
the necessary aliases to map the 9 ) 38 36 FV\E BASII:D—SI:I]-}LE — FWPHY_DS1 36 38
FireWre TPA/TPB pairs to their - 1-port Portable Power C ass (0)
appropriate connectors and/or to 1
properly ternminate unused signals. - Port "1" Bilingual (1394B) R4381
BOM options provided by this page: N{il%
( NONE) 4 22
NOTE: FireWre TPA/TPB pairs are NOT
constrained on this page. It is =
assumed that FireWre PHY page will
provide the appropriate constraints a3 _NC_FWO_TPBI AS — NC _FW_TPBI AS\vaKE BASE=TRUE 36 s
to apply to entire TPA/ TPB XNets. .3 _NC_FW2_TPBI AS — NC FW2_TPBI ASyaKE BASE=TRUE _ 36 3s
03 33 3s _NC_FW)_TPAN — NC FW_TPAN = 36 38 93
1394b i npl enent ation based on Appl e 03 38 3s _NC_FWD_TPAP — NC FW)_TPAP xiizﬁg=1$ 36 38 93
FireWre Design Guide (FWDG 0.6, 5/14/03) NG FV2 TPAN = NC PV TPAN MAKE BASECTRUE oo o
336 _NC FW2_TPAP E NC FW2_TPAP NAKE:BASE:TRtE 36 38
03 ss s _NC FWD_TPBN NC _FW)_TPBN VAKE BASE=TRUE 36 38 0
. - wans NC FWD_TPBP  — NC_FWD_TPBP vakE_BASE=TRUE 3 38 9
Term nati on ws NC FV2 TPBN —  NC FW2_ TPBN waKE BASE=TRUE 20 20
. . s 3 _NC_FW2_TPBP p— NC_FW2_TPBP = 36 38
Pl ace close to FireWre PHY E — MAKE_BASE=TRUE
4 FW P1 TPBI AS Tl PHYs require 1uF even though «
| FWspec calls out 0.33uF m%
+ C4360 g%
33UF
Cabl e Power
M XSR
I %é w s s PPVP_FW ©["19% s PPVP_FW CPS weke_pase=TRE - PPVP_FW CPS 5 3 CRI Tl CAL
127 M N_LI NE WDTI:;%A;T; L_431_0 ]
R43111 T® &7 3 37 s PPVP_FW FERR- 250- OHM Note: Trace PPVP_FW PORT1 nust handle up to 5A
; 1 2 PPVP_FW PORT1_F
‘1‘71%\0?} b "Snapback" & "Late VG' Protection M = o
LY »  PP2V4_FW LATEVG CRI Tl CAL 1CA314 VOLTAGESSSY
. DP4310 j— g H1U
CPS EN L_DI V BAVOIODW X- G 2 xg}{
43111 S0 563 202
1 0. 01uF L
ot e A = . : = PORT 1
R4360 R4361 2% CRI TI CAL %R
3% LS 4310 4 Bl LI NGUAL
‘isl\év Milsl\év 2 CPS_EN L BAV/ OQT%:;X- G
bt i, 4310 ;
03 38 s FW PORT1_TPA — FW PG?Tl TPA P 56 35 03 L EZ)Z 1 6 c\l]?2|4‘g ]%I_
- BASE= X
03 33 s FW PORT1_TPA N — FN\IXKEOBTFEZL_ TPA N 56 35 03 Q43OO 202 T 1 13':91'%?}'\'497
= 0 EWLPORTL_TPB_P = FM‘%EO'BAyw—f‘El-TPBP 09 s PP3V3_FW FWPHY BSS8402DW s 50 20 FW PORT1_TPB_N L[ e ]|
o 38 35 FW PORT1_TPB N — FN%E%&TIL‘?EB N 56 55 03 (v verD (EW PORT1_BREF) 9 %pwo QUTPUT
o - o s s FW PORT1_TPB_P 2| e
SI GNAL_ MODEL=EMPTY
1 L=E} 1 8 %P —
RIS6ZRA363 Tl e
b % = (GND_FW PORT1 6 VR
ﬁéﬂé’ M:.lé}é’ 0 5 5 FW PORT1_TPA N sl o | ]
2402 402, FW PORT1_AREF 5 Teacr> | | NPUT
= s s EW PCRTL _TPA P CRI-TICAL [ 4| rea Lgeac Pl
FW PORT1_TPB C |
DP4311 ‘ | o
BA\S/gTQ?I%\éV X-G 11
- +——— 0
1 C4364 R439694K1 5 %ngll CAL 06131%% 1 b 12 O|oussis
f— O F 311 : % 13
P e 6 BAY99DW X- G i B o
ibgv (034(}%11?: 1 35T 563 60X/K
2 . 1 =
% % L 1 =
Zfogz 1R,\4/|'319 AREF needs to be isolated fromall
s %16}9/ local grounds per 1394b spec 514350605
N 240_2L When a bilingual device is connected to a
beta-only device, there is no DC path

Lat e- VG Prot ecti on Power

37 34 30 26 24 22 20 15 s 7 PP3V3_S5

9687 82 70 69 68 64 54 44

PP2V4_FWLATEVG needs to be bi ased

to at least 2.1V for FWsignal integrity
and should be biased to 2.4V for nargin
R4390 should be 390 Chns nax for a 3.3V rail

1,

R4390

L 332,
W '
o5 3

7

VOLTAGE=Z. 4V

PP2V4_FW LATEVG ., s
. mm
mm

ESD and late-VG rail

CRI Tl CAL R

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

MVBZ5227BLT1H

Sor23

PLACEMENT_NOTE=P| ace C4319 cl ose to connector pin 5.

— BREF should be hard-connected to |ogic
ground for speed signaling and connection

between them (to avoid ground offset issue)

FireWre Ports

SYNC_NMASTER=SENSOR

SYNC_DATE=08/ 14/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFO?MATI ON CONTAI NED HEREI N | S THE PROPRI ETARY

PROPERT APPLE COVPUTES
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

I NC.

THE POSSESSOR

SIZE | DRAW NG NUVBER REV.
@ APPLE | NC. SCAE =T =
NONE 38 o7

| 2
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CRI TI CAL
4590
TPCP8102
oo sy  PPBV. SO L e WRNes
85 83 L N@W DTH=0. 4mm
7 e D
’ t
1
NOTE: 3.3V nust be SO if 5V is S3 or S5 to RAo96 LC4595 ro—
ensure the drive is unpowered in S3/S5. R (fg:},QGBUF T
ST 7 PP3V3_ SO WS, R4595 —F oo A596
waE RA597 Db PWR EN Lssv L 1 100K; oDD PVR_SS 1 12
100K 18w 1gt\’;u XMB04
ME}E o5 G 152 I SNS_ODD_P [ = o6
402
2
@)&/\4503
SSMBN1 FEA%% 1 X\Ng?OS -
SOT563 1542 I SNS_ODD N Ty S8 9
M
5[ shz
-y ODD_PWR EN L
53 7 PP5V SW DD
'NE_ W DTH=0. 6nm
Ngw DTH=0. 4mm
90!:&—1"(/?’?0%% PLACENENT_NOTE=PLACE C4520 CLOSE TO MCOP79
CRI T| Pv}Rl‘S PLACEMENT_NOTE=PLACE C4521 NEXT TO C4520
VY L4 o SATA ODD R2D UE_P 1124521 SATA_QDD_R2D_C_P (i z0 o0
0. 01UF || 10%16V CERM 402
34500 2 (YY1 . SATA COD R2D_UE_N 1|2 CA520 SATA_QDD R2D_C Ny 0 o0
CRI Tl CAL 54722: Q164 0. 01UF || 10%16V CERM 402
1 2 PLACEMENT_NOTE=PI ace FL4520 cl ose to J4500
o
L 3| 5 o le <2 SATA_ODD_R2D_P
2. 535 ‘%ﬂ%z"ﬁf%gs?nsi:sﬁ ;gs PP3V3_S0 = 5 o8 < 7 SATA ODD R2D N
51 49 48 47 7 8 - - - - —
o
9 ol %SATAODDDZRCN
R4590! 15 o2 _» SATA ODD D2R C P PLACEMENT_NOTE=PLACE C4526 CLOSE TO J4500 90-F&—|4l\'/§?0%l\/A
335 13 o2 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLP11S
LY Blo ot CA5261 (|2 ., SATA ODD D2R UF_N 4 (Y Y 9RUE “ALsaTA 0DD D2R N ooy 20 50
422 i 0. 01UF |l 10%16V CERM 402 -
51650616 - CA5251 |12 ., SATA ODD D2R UF P LYY L2 SATA ODD D2R P o so
7 @ SMC_CDD DETECT 0. 01UF || 10%16V CERM 402
) ) PLACENENT_NOTE=P| ace FL4525 cl ose to J4500
I ndi cates di sc presence
14501 14502
FERLR4250 M = Qs A UF == Qs UF pLACEMENT_NOTE=PLACE C4501 CLGSE TO J4501 SATA HDD Po r t
2 M CRI Tl CAL 2 gM PLACEMENT_NOTE=PLACE C4502 CLOSE TO J4501
o0 20 20 2 1012 1 g ;. _PP1VBRIVS_SO_FET, 1 PPLY5 SO HDD FLT N g L4500
76 &0 = 2 . 6mm
1C4503 os02 I\FNIECE‘W DTH=8 8% Ma&ﬁé‘@gsw Bﬂtg m FERR- 70- OHM 4A X\Mg?OO
UF ; PP5V_SO_HDD_FLT 1YY L2 PP5V_SO_HDD R 152 PP5V_S0 16,35 44 49 51 3 ass7 70
0%, 0603 ] VREREER-TY BTHES: 3
2 M PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501 &_‘ PLACEMENT_NOTE=P| ace C4510 cl ose to MCP79 2 2 |
PLACENENT NOTE=PLACE CA503 CLOSE TO 34501 90- WS MA PLACEMENT_NOTE=P| ace C4511 next to C4510 XV\A.SO]_ )S(W5OZ
= w7 SATA HDD R2D P 3 (Y Y Y4 s SATA HDD R2D UF_P C45101 SATA_HDD_R2D C P 1y 20 501 f
v+ SATA HDD R2D N S 0.01UF !l 10%16V CERM 402 | SNS HDD P
m 1 s« SATA_HDD R2D_UE_N C4511 1 SATA HDD_R2D_C N (=0 o | SNS HDD N o
0.01UF !l 10%16V CERM 402 oo 53 %
] PLACEMENT_NOTE=P| ace FL4501 close to J4501 ':
- i - w2 SATA HDD D2R C N 90- &' R)?g:\’éAL
- e 90 7 SATA HDD D2R C P C4515: |2 SATA HDD D2R UF N 4 3
—-» 17 48 —> 9% | SATA HDD D2R N 20
T 6 0. 01UF || 10%16Vv CERM 402 I o 2 SATA Connectors
o1 a5 42 27 [y SMBUS_SMC_MGMT_SCL w = C4516 1 H 5 + SATA HDD D2R UE P 1YY 2 SATA HDD D2R P o SYNC_MASTER=PWRSQNC SYNC_DATE=12/ 04/ 2008| A
94 a5 42 27 DA i 10%16V CERM 402 o
<O SMBUS_SMC_MGMI_S 9 * 0.01UF PLACEMENT_NOTE=PLACE FL4502 CLOSE TO J4501 NOTI CE OF PROPRI ETARY PROPERTY
© PLACEMENT_NOTE=Pl ace C4515 next to CA4516 THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
R4532 6 IR RX OUT R4531 PLACEMENT_NOTE=Pl ace C4516 cl ose to J4501 AGREES Yo THE FaLONNG o | NG THE PASSESSER
o1 55 53 51 43 41 40 31 0 s ; PPBY_S3 2 20 . PP5V_S3_IR R ; ., SYS_LED_ANODE, R 2 1 SYS_LED ANCDE . || TO MAINTAIN THE DOCUNENT | N CONFI DENCE
202 Voo 17 16W | 04532 T . 04531 302 o1 ow Il NOT TO REPRODUCE OR COPY | T
M- LF - - - 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
0. 1UF 543%% §i24 0. 001UF
5 i‘s;zcgw 516S0687 R jsé:fM STZE | ORAW NG NUVBER REV.
o b D 0517892 Ao
T @ APPLE | NC. e = =
NOE 30 o7

8 7 | 6 | 5 4 3 | 2 1
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Port Power Switch Left USB Port A
CRI Tl CAL CRI4 T6I c():%L
TP%(%%& FERR- 220- OHM 2. 5A
os 55 52 51 43 41 30 23 0 3 7 _PP5V_S3 220030 PP5V_S3 RTUSB A ILIM : 1YY Y2 _PP5V S3 RTUSB A F C
oo s PMSLP S4 L » com_USB_EXTA OC_| ey PR N U BFHEB. 37E 4605 i oe02 ReEoy) BHe0: 378 SHAbGL
3 e ourzl 6 N5LI NESSW_DFTQTUSB Bl LILM 0. 01uk
o USB_EXTB_OC L 5jocer M&;REECW BHES: 378™m %g%z | T| CAL s
b 4 lene oy 90- ONA 2
USB_PWR_EN G\D_TPAD L RRLLS :)
il o CRI TI CAL CRI TI CAL o USB2_EXTA_ MUXED N 4 (Y Y 3. USB2| LT1_N 4
1 1
e S C46951 [1CAG96 CABLT |t .|1CAG16 S 2
oy T % N —— 1900 10Ye = 1900 o USB2 EXTA MUXED P 1 (Y V(| 2. USB2| LT1 P 3
&5 555 by gz écé\( TANT By 2 écé\(- TANT 4
6 CASE- B2- SM 6 CASE- B2- SM A I
’ O Q O < 7
— J: 6|VBUS 2327 4 8 ji |
7 1%
514- 0606
D4600
= RCLAMP0502
SLP1210N6 1
CRI Tl CAL =
CEI4TI %L Ve can add protection to 5V if we want, but |eaving NC for now
FERR- 220- OHM 2. 5A
1 m\ 2 PP5V S3 RTUSB B E Pl ace L4600 and L4605 at connector pin
0603 a 37 EMm
1 046 15 VOLTAGE=5V B
DLUF
f )
TI GAL
USB/ SMC Debug Muix - T4eit"
g F- RTé TH MD7- 4
SMC_DEBUG_YES cgﬂ ,\éi@ %
12 26 22%:°% _PP3V42 G3H S CNAL_MODEL=USB, MUX 90 oMA
2B %l 7K L
SMC_DEBUG _YES 1RA650 o 20 ey USB_EXTB_N 4 (Y %3 |USB LT2_N 2
04659 1 J 10K w| USB LT2_P 3
YT 1p ExT LYY L2 :
054 2 vee 2402L¥v o1 20 (BT uUsB B P J
44 43 a2 SMC RX L 4 5 e val 1 ;]
Auuzg SMC TX L 4M U4AB50 v-12 2| 5| 3 4 8;
Pl 3USB102ZLE evaus 2 22 2
o 0qay. USB_EXTA_P 7 lor TGN
o 20gms USB_EXTA_N 6l CRITICAL 1%
8 qoer SEL| 10 USB_DEBUGPRT_EN_L (-
G\D SEL=0 Choose SMC = RCLDA4’\./S(}5%2
p SEL=1 Choose USB B SLP1210N6
CRI Tl CAL Ext ernal USB Connectors
SMC DEBUG NO = = SYNC_MASTER=MB8_M.B SYNC_DATE=11/ 14/ 200§ A
"R4651 NOTI CE OF PROPRI ETARY PROPERTY
1 2 L ef t USB PO r t B THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
SMC_DEBUG_NO AgES TO THEPEBFLWRET INC." THE POSSESSCR
Wi RAG52 T o WA NTA N THE. DOBVENT 1N GoN CERGE
1 2 Il NOT TO REPRODUCE OR COPY I T
50 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
[V
20. SI'ZE | DRAW NG NUVBER REV.
Cj} APPLE | NC. S— — -
e a0 o7
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| R SUPPORT

6455 53 51 43 40 39 31 0 g 7 PPOV_S3
10%78 &s

o 20 USB_I R
= DI FPERENTT AL_PATREUSEZ Tl | R 13
o DFFFERENTTAL_PATR=USBZTR_ | 'R VREF_FI %
14803 18]
TUF 18
S 1%
851

VCC
u4800
CY7%33:03- LQXC
N
P1. 0/ D+ PO.
P1.1/ D PO.
R 2/ VREG | NTO/ PO.
P1. 3/ SSEL | NT1/ PO.
P1. 4/ SCLK | NT2/ PO.
P1. 5/ SMOSI TI C0/ PO.
19lp1.6/SMSO T OL/ PO.
CFQ)&I.FIAL
l P/ N 33850633
NC
—J THRML

PAD VSs

-
6
e
-
5 R4800
> IR RX QUT_RC 14992 1R RX_OUTrm:
It 1510/§W
ok
om0t
S g
SQM

SYNC_MASTER=PWRSQNC

Front Fl ex Support

SYNC_DATE=12/ 04/ 2008} A
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
<) APPLE | NC. T — =
o “ o7
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NOTE: Unused pins have "SMC_Pxx"

nanes.

Unused

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

a3 7

PP3V3_S5_AVREF_SMC

SYNC_DATE=12/ 12/ 2008

to 15 41 12 10 32 31 ¢ _PP3VAZ_GBH
C4902
22UF
e
U4900 B . -
" NC_EXCARD_PVWR_EN B12 |P10 HBS2117 P 113 SMC_PM G2_EN [+ o o PLACEMENT_NOTE=PI ace C4907 close to U4900 pin F1
3 TP_SMC RSTGATE L <« Al3 P11 LGA- HF P61l KI2 g s NC SV VCL
o 26 [TR) QEII:/R§¥SP\F/’\RGDV\RGD _» AL2 |P12 (1 Q?AF _|3_) P62l K11 g NC =
o D | » BI3 P13 Pe3l 112 g o NG 1
NC D11 |P14 P64l K13 SMC_ADAPTER _EN [T 21 34 97 43 dldlS ] %44?7%;7:
« ¢ D11 | - s|g| o J “ 7 1%
2 ¢om—PM _RSVRST_L < Cl3 P15 P65 J10 o o nNC @ 6! g\fz
« o LMP_VR ON o« Cl2 |P16 P66l J11 o SMC PROCHOT 3 3 L qm« — CERMXBR ‘
2 qonPM_PVWRBTN L <« D10 [P17 P7| HIZ o SMC BIL BUTTONL  amisa VCC VO AVREF R4909!| |'RA901
- ESTARLDO EN - - | SENSE " . ﬁé‘é =
@M ESTARLDO T Proj M0 o eE am PLACEMENT_NOTE=P| ace R4999 close to U4900 pins N14, N15 0 e 1o 23K
NOX—a——22—727 i TR SV GPU | SENSE ] PLACEMENT_NOTE=P| ace C4920 cl ose to U4900 pins N14, N15 LGA- HF e ¥
%73 « Fll P23 P73|_N11 : SMC_GPU_VSENSE %:; (303:1_3) o1 2 ZSI\/C VDL
w» _TP_SMC P24 « FE13 |P2a pral 12 SMC_DCI N_| SENSE P N KEC VDE <
NCx—e_E12 |P25 P75 M3 o SMC_PBUS_VSENSE w o my SMC RESET L | o jrest Mozt
2 43 _SMC_BMON_MUX_SEL <« F13 |P26 P76| _N13 o SMC_BATT_| SENSE e
b bl SMC_CPU FSB | SENSE o « SMC_XTAL A3 XTAL
NC)%"AO;PZ? P77|_L12 - (TN 43 47 - SMC EXTAL 22 |exTAL M E3 - SMC NM o
o1 84 44 19 LPC AD<0> A9 |P30 P8O A7 g SMC_ WAKE_SClI _L oo
91 84 44 19 LPC AD<1> P31 P81l _B6 > NC
o1 4 44 10 LPC_AD<2> = |pa2 Pe2l 7 PM_CLKRUN L o 10
s ve s ey LPC_AD<3> T o Pe3| 5o LPC_PWRDW L o o ETRST 2 o TS L qm
o1 84 44 10 LPC FRAME L » A8 P34 P84l A6 SMC TX L [OOT 0 42 43 44 Avssl L9 |, 1 1
2 SMC LRESET_L o D8 |P35 P85 _B5 o SMC RX_L T o 42 43 4s —Vss— R4902 R4998 R4903
o 20 LPC_CLK33M SNC o o |r3s P86 = SMVBUS_SMC_MGMI_SCL 27 20 45 o0 %Q,I'ZW %QI'ZW %01 ow
44 10 LPC SERI D6 |P37 pool 34 o SMC ONOEE L P fa E g 8 X\MSgOO ZQ/E-ZLF ZQ/E-ZLF ZQ/E-ZLF
NCx_ e D& |Pa0 Potl G o SMC_BC_ACCK o« s 52 2 a1
» TP_SMC P41 - 25 |Pa1 Po2l 2 o SMC BS ALRT L o -
w15 20 gy SVBUS_SNC_MGMI_SDA(CC) o 84 |pa2 Pos| Gl o PM SLP_S3_L T v 7 e o 00 02 00 = 4
s o SMS_PWRDN -« AL |Pa3 Poal HA o PM SLP_S4 L (T 7 22 40 42 43 60 70 =
NCx—e 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
New—_ e B2 |pas Pos| F4_ o PM CLK32K_SUSCLK ___rm = = DS AVSS o o
7 oy SMC GFX THROTTLE L < Cl P46 P97| F1 SMBUS_SMC 0_SO0_SDA 45 48 53 78 94
SMC_SYS_KBDLED 5 ey |Fl e (O0) SMBUS SMo O_SO0 SDA oy
< -
aa 43 42 40 qoom}—SMC TX_ L <« @ |P50
44 43 42 10 [TRY SMC_RX L - F3 |ps1
o0 70 53 a0 4@y SVBUS_SMC_O_SO_SCL(OC) o p E4 |P52
Uu4900
DEBUG_SW 1 = _SMC_PAO - N3 |PAO PEO|_K1 - SMC_CASE_OPEN a3
> SW. -»> H8S2117 S qanul
( DEBUG_SW 2) s _SMC_PAL -> NL_|PAL LGA- HF PE1[ J3 - SMC_TCK O 3 44
20 ¢oom—PM_SYSRST_L (O0) < MB_|PA2 (2 OF 3) PE2| K2 - SMC_TDI ) e e
0 <o} USB_DEBUGPRT EN L (OC) M |PA3 oM PE3|_J1 > SMC_TDO [ooT 43 44
20 28 21 NMEM EVENT_L N2 |PA4 PE4|_ K4 -— SMC_TMS O 3 44
= _SMC_PA5 L1 |PAS PFO|_K5 > < NC
LCB SYS ONEW RE (O0) o K3 |PA6
2 oo _PM_BATLOW L (o) L2 |par PRI - SMC_SYS_LED o «
PF2| M - SMC LID ] 43 50 61
< B3 |PBO PR3l L5 o o
o o SMC_ RUNTIME Sal_L " o |per pra| o
%0 7 oy SMC_ODD_DETECT - B9 |pB2 PF5|_ N4 > SMC MCP_SAFE MODE  gymy s
wa SMC | G THREEELBelow) o A10_|PB3 PF6|_L4 > < NC
s Iy SMC_EXCARD_CP > C10 |pB4 PF7|_Ma > < NC
NCX < Bl PBS pcol M8
s EXCARD L > —F———e—XNC . . .
o 2% GFXCAO\/E%;ENP L —> iﬁ z:g PGL|_N7 - SM5_I NT_L a3 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 oo} SMC_FAN 0_CTL - Gll |pco PG3|_K7 SMBUS _SMC BSA_ SCL 7 45 61 62 4
+ oom_SMC_FAN_1_CTL - aalra Pt _K SMBUS_SMC_A_S3_SDA M
= (oo NC SMC FAN 2_CTL - F12 |PC2 PG5 SMBUS _SMC A S3_SCL 7 31 45 51 94
s (oo} NC _SMC FAN 3_CTL - H13 |pc3 PG| M7 « (OC) SMBUS_SMC B_SO_SDA CBD 45 45 94
+ [ SMC_FAN 0_TACH . Glo_|pca pe7| L6 «» (O0) SVBUS_SMC B_SO_SCL (s s 40 o
w [y SMC_FAN_1_TACH - a2 |pcs
« > NC_SMC_FAN 2_TACH -~ 1 |Pos PHO|_E2 - SMC_PROCHOT o
NC_SMC_FAN 3_TACH - 113 |pc7 PHL|_F2 g SMC_THRMIRI P =g
I —»> PH2| J2 - SMC_PH2 P
52 [T SM5_X_AXI S > MLO |PDO PH3| A4 > NC ALS GAI N oo @
52 [Ty SM5_Y_AXI S -> N9 |PD1 PH4| B3 «— < NC
2 —oMB_Z_AXIL S > K10 |PD2 PH5| 4 > NC
47 43 [T SMC_GPU_1V8_1| SENSE > L8 |PD3 S'\/C
o m_SMC_MCP_CORE | SENSE w_|poa
47 4 [y SMC_MCP_DDR_| SENSE > N8 |PD5 SYNC_MASTER=T18_M.B
46 43 SMC_MCP_VSENSE > K9 _|PD6
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SI LK_PART=SMC_RST

SMC Reset "Button" / Brownout Detect
4 aa 43 42 40 20 72 21 o 7 PP3VA2 G3H
cgolog 1 1|1?|Z'-',000
-1k —
2 NN E/f?lﬂé’
402 SOT§3- 5-HF 2402

SMC_MANUAL_RST_L 5/CD QuUT|L RESET@ 42 44
oM T e _4NC oD I N2
'R5001 1

9, %:5(91%% L 3 cRI TI cAL

Taow il
2603 0¥

69 64 62 61 50 46

0o SMC_TPAD _RST_L

s0 43 a2 SMC_ONOFF_ L

SMC AVREF Supply

CRI TI CAL
020
45 40 49 2,038 g2 71 7, PP3VA2_GBH REF3333 PP3V3_S5_AVREF_SMC , ,,
- R
1 [IN ouTL_2 e i v mm
GND
3 1C5026
—0.01UF
2 M
402
1 054020 C50251
== Qo 7UF 10yF
2 CERM XSR By V2
&5
GND_SMC AVSS 1y w0 wr
PART NUVBER ALTERNATE FOR| BOM OPTI ON REF DES COWENTS: = . m
PART NUVBER =0’
35351381| 35351912 ALL |Intersil 1SL60002-33
System (Sl eep) LED Circuit
o0 55 53 51 41 40 30 33,09 7, PPSV._S3
R5031!| |*R5030
52 20
s < ey
402, 2402
SYS LED ILIM
SYS LED L_VDIV
R5032!
1. 47L§ 6 5 4
W o] s € | Q6030
402, Ly DVB54DOWV
SOT- 563
SYS LED L {D‘ {
- @
Q
S G C
1 2 3
[y SMC_SYS_LED SYS_LED ANODE oy oo

NC SMC FAN 2 CTL

a3 a2

a2 a3

NC SMC FAN 2 TACH

a3 a2

NC SMC FAN 2 CTL
MAKE_B; =TRUE =

a2 a3

NC SMC FAN 3_CTL

a3 a2

NC SMC FAN 2 TACH
VAKE_B, =TRUE =

a2 a3

NC SMC FAN 3_TACH

a3 a2

NC_SNC_FAN 3 CTL _
NVAKE_B =TRUE

a2 a3

NC _ESTARLDO EN

a3 a2

NC SMC FAN 3 _TACH
MAKE_BASE=TRUE NU_TEST:TRUE

NC ESTARLDO EN

a2 a3

62 61 43 42

SMC _BC AOO(
TMAKE_BASE=T

—BASESTRUE NO_TEST=TRUE

SMC BC_ACXK

a2 a3

SMC_MCP VSENSE

26 43 a2

SMC_MCP_VSENSE

a2 a3

SMC_CPU_HI _| SENSE

a6 43 a2

VAKE_BASE=TRUE
SMC_CPU_HI _| SENSE

a2 a3

SMC_MCP_CORE | SENSE

47 43 a2

VAKE_BASE=TRUE
SMC_MCP_CORE_| SENSE

a2 a3

SMC_MCP_DDR | SENSE

47 43 a2

VAKE_BASE=TRUE
SMC_MCP_DDR_| SENSE

a2 a3

SMC _CPU _FSB_| SENSE

47 43 a2

VAKE_BASE=TRUE
SMC_CPU_FSB_| SENSE

a2 a3

SMC _GPU _1V8_| SENSE

47 43 a2

VAKE_BASE=TRUE
SMC_GPU_1V8_| SENSE

a2 a3

NC_EXCARD PWR _EN

a3 a2

VAKE_BASE=TRUE
NC EXCARD_PWR_EN

a2 a3

NAKE BASE=TRUE ﬂO EST=TRUE

42 _TP_SMC P24 — TP _SMC P24 w2
— - VAKE_BASE=TRUE

15 43 22 _SMC_BMON_MUX_SEL = SMC_BMON MUX_SEL w2

a2 _TP_SMC P41 TP_SMNC P41 4z a3
— - — NAKE_BASE=TRUE

NC ALS GAI N

a3 a2

a2 a3

SMC |G THROTTLE L

43 a2 21

NC ALS GAIN
VAKE_BASE=
SMC | G THROTTLE_L

21 42

TP_SMC RSTGATE L

a3 a2

VAKE_BASE=TRUE

TP_SMC RSTGATE L ., 45
NVAKE_BASE=TRUE

R5095
+ oo SMC_EXCARD CC L 1,0, 2 EXCARD CC L
5%
16
g
a2 Sl\éBBAbl;lT L — SMS_ I NT_L
SMC Crystal Circuit
C5010
15pF
2 _SMC_XTAL 1} 2 Debug Power "Butt
R5010 %’(‘}
2 SMC XTAL_R
1
20'5)%(.)2M_|z- X — C5011 SI LK_PART=PWR_BTN ?‘E‘,{V
zT 15pF 603
2 _SMC_EXTAL 1 ij 2
%, —

82 81
2825
85781

4948”27 "45" 43" 39
56

o 14 10 qoomp—PM THRMIRI P_ L

a2 a3

on"

42 43 s0

Pl ace R5015, R5001 on bottom side

SMC FSB to 3.3V Level Shifting
459 30 PP3V3 S0
'R5061 'R5060
100K 10K
1/ 16W }El\é\/
2¢‘102 2
TO smC
SMC_PROCHOT_3_3_L o =
CPU_PROCHOT_BUF D
6
b 1 B0O60
- DVB53DOWV
‘ }<,, SOT- 563
2|G H
1
5 Q5060
1 2 CPU PROCHOT L R 5/ P60
SOT- 563
4 S
59 1
NI5FEAPE
SMC_PROCHOT a2
59
NI5FEAPE
SMC_THRMIRI Py C
i3 aa 43 42 g0 76 g2 21 g 7 PP3VA2_G3H
» _SMC_PAO R5091 100K 1 2
" SMC PA1L R509 100K 1 5, 5% 1716W MF-LF 402
5% 17 16W M- LF 402
w0 a3 42 _SMC_ONOFF_L R5070 10K 1 2
o1 50 42 _SMC LI D 100K 1 > 5% 1/ 16W M- LF 402
. _SMC_PH2 R5072 10K 1 2 % I7T6WWF-TF 402
wa 42 20 _SMC_TX L R5073 10K 1 > 5% 17 1I6W M- LF 402
40 42 0 _SMC_RX_L R5074 100K 1 2 o% I/T6WW--TF 402 —
5% 17 16W M- LF 402
w22 _SMC_TMB R5077 10K 1 2
4 12 _SMC_TDO R5078 10K 1 2 5% IIGWW-LF 402
w42 _SMC_TDI R5079 10K 1 2 5% I/I6WM-LF 402
w12 _SMC_TCK R5080 10K 1 2 5% I7I6WM-LF 402
o427 _SMC BIL_BUTTON L R5081 10K 1 2 5% I/ IGWMWM-LF 402
o2 o1 a3 22 _SMC_BC_ACOK R5087 470K 1 2 5% II6WW-LF 402
w42 _SVB_INT_L R5093 10K 1 2 5% ITIGWWF-LF 402
- - 5% 1/ 16W M- LF 402
«» _SMC BS_ALRT_L R5076 100K 1 2
4297 34 22 _SMC_ADAPTER_EN R5085 10K 1 2 5% I/ IGWWM-LF 402
» _SMC_CASE_OPEN R5086 10K 1 2 % I7I6WM-LF 402
5% 17 16W M- 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
70 0 424240217 _PM SLP_SA4_L — 5% 17 T6W W= LF 402
o :ﬁ PP3V3_S0
= _SMC_PAS5 R5089 10K 1
- 5% 1/ 16W M~ LF 402
SMC Support
SYNC_NMASTER=DDR SYNC_DATE=12/ 19/ 2008} A
NOTI CE OF PROPRI ETARY PROPERTY
THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT" APPLE COVPUTEF I NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7892 A0.0
@ APPLE | NC. oA = =
NOE a3 o7

2




> WWWw.bufanxiu.co

CRI TI CAL
L
91 0374
55908- 93
45 a0 5 4z g0 20 32 71 PP3VA2_G3H a1 32
09 70 67 00 05 51 40 50 5 1. PPEV_SO ‘
1 o2 LPC CLK33M LPCPLUS -
o 0t 12 10y LPC AD<O> 30 ol LPC_AD<2> P
o 0t 1z 19y _LPC AD<1> 5[0 ol LPC_AD<3> o 19 42 00 o1
7 o 8
« > SPIL_ALT_MOSI o ol oo SPI ROM USE_M.B [ ==«
++ com_SPL_ALT_M SO PERETI DT SPI_ALT CLK o
o 04 42 10 [y LPC_FRAME_L DYEEEID SPI_ALT CS L o
2 10 oo PM_CLKRUN L < 15 o6 LPC_SERI RQ_ G 0 4
1= o SMC_TNVB -l s LPC_PWRDWN_L oo
s [y DEBUG RESET_L 19l o 20 SVC_TDI oD =
1= o SMC_TDO <l 2o ol SMC_TCK i
2 m_SMC_TRST_L 2l e SMC_RESET_L oo 42 4
+ om_SMC_NDL < 25 ol26 SMC_NM o «
> SMC TX L STl Sl T T SMe RX L [T o # 55 L
Al ternate SPI ROM Support IR N R =2k S To—
33 34
—(——
g PPAVE_S5 A S I'C;C:;Lf 516S0573
R5190* L
LPCPLUS _ }{M
#4522 VoS
N SPI_CLK R, 1 lye W5 = SPI_ALT_CLK _—
. ot ot mp_SPL_MOSI_R 2y 5110 M2 SPI _ALT_MOSI o C
PI 3USBI027LE
T o+ 7 SPI _CLK_MUX aa s
R5191! s PI _NOSI D e o
10K CRITICAL © = MUX oD 4 ¢
M:-lgr\év 10 |sEL OE* 18
402, @D
(]
SEL HI GH OUTPUTS TO D (ON BOARD ROW) .
SEL LOW OUTPUTS TO M ( FRANKCARD ROM) I
k% B PP3VA2 GBH LPCPLUS
15124 |
LPCPLUS %32/} oF
moc 2 ¢Eem SPI_ALT_M SO am
R5140" L
100K o as 21 om—SPL_M SO 1 v+ M| S~ Pul | -up on debug card
%12\% oo SPI_CSO_R L 2lv. Us120 ™4 SPI_ALT_CS_L gy «
b5, PI3USBIO2ZLE | Pl M SO MX
D+ 44 54
Dr- am
CRI TI CAL
PPN SPI ROM USE_M.B — | SPLROV USE M B, 10 |se o 18 SPI_MB CS_L o =
- GN\ND
R5144'|  PP3VE_S5 e gogpontist
° 20K ‘ B
LPCPLUS_NOT L M:_lﬁg}
R5146 - 402,
LA 2 .
5% PLACEMENT_NOTE=PLACE NEXT TO U1400
M: 6
40.
LP
BT
st 4 o SPL_CLK_MUX WV SPI_CLK R (usm
il s
st 11 o SPI_MOSI_MUX SPL_MOSI Rz s
LP‘BBLi%é'OT 435?‘“
= o - SPL_M SO MX IAAN2 SPL_M SO o = as LPC+SPI Debug Connect or
5%
k&ggl\é\/ SYNC_NMASTER=CHANGZHANG SYNC_DATE=05/ 09/ 2008} A
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MCP79 SMBus

" On

Connecti ons

2525784 %z"%f?gsﬁnsizsﬂ 7% PP3V3_SO
3

9 3482

MCP79
w2300
(MASTER)

29 28 71 13 SVBUS I\/CP 0_CLK

sSMC " 0"

25035724 Ez"%f?gsi‘nsizs% %, PP3V3_ SO
3

9 81 82

'<R5201
K

373

e

SO- DI WM " A"
33100
(Wite: OxAO Read: OxAl)

5 VAKE_BASE=
29 28 71 13 SVBUS NCP 0_DATA

SMBUS_MCP_O_CLK 45 50 20 20
SMBUS_MCP_O_DATA 35 3 = 20

VAKE_BASE=

SMBus Connecti ons

SMC " A"
NOTE: SMC RMT bus renmins powered and

70 52 50 45 52 31 27 21 5 7 PP3V3_S3

SMBus Connecti ons

may be active in S3 state

SO- DI MW " B"
33200
(Wite: OxA2 Read: OxA3)

SMBUS MCP_0_CLK 1521 26 20

SMBUS_MCP_O_DATA 55 3 = 20

53 78 [o4

Sensor ADCs

U5930
(Wite: 0x10 Read: Ox11)

SMBUS_SMC_0_SO_SCL % %
SMBUS_SMC_0_SO_SDA % %

22745 |51

22745 |51

R5250% |'R5251 R5270' |'R5271
SMC 15K 16K GPU Tenp (Ext) SMC 5 Ok 55K TRACKPAD
u4900 lgb 5%16 EMC1413:  US550 u4900 lg% 5%16 35800
( MASTER) M:i %vz Z%QLIW (Wite: 0x98 Read: 0x99) ( MASTER) M:i gvz Z%QLIW (Wite: 0x90 Read: 0x91)
53 48 g5 42 SMBUS_SMC 0_S0 SCL a5 55 SNBUS SI\/C 0_S0_sdl SMBUS_SMC O0_SO_SCL 4 4slus 44237 SMBUS SMC A S3_SCL—  SMBUS SMC A S3_SCl — SMBUS_SMC A S3_SCL 9,
p— NAKW — R B — NAKE_BASESTRUE —
53 48 g5 42 SMBUS_SMC 0_SO_SDA % £ SNBUS SI\/C 0_S0_S — SMBUS SMC 0_SO0_SDA 22 15| 5 42 31 2]SNBUS SMC_A_S3_SDA— W%@/EUS_SRI\L/E A S3_S — SMBUS_SMC A S3_SDA ¥,
| I
GPU Tenp (Int) ALS
GT216: UB00O 33401
(Wite: Ox9E Read: Ox9F) (Wite: 0x72 Read: 0x73)
— SMBUS SMC 0_SO_SCL 22 15| — SMBUS SMC A S3_SCL
— SMBUS _SMC 0_S0_SDA ., sl

7 31 42|45
5194

— SMBUS SMC A S3_SDA ;3 slss

SMC "Battery A"

t0 a0 15 2 10 go g2 p1g 1, PPBVA2_GBH

63 62

MCP79 SMBus

"

Connecti ons

26%5%%472:1%1%%:°%°%: % 3% PP3V3_S0
857817403047 35 8 %0

96 85 84 82

MCP79
w2300
( MASTER?)

55 60 a5 21 SVBUS I\/CP 1_CK

'R5231
OK

R5280
u4900 61K
1/ 16W

( MASTER) - LF
402 2

o1 a5 42 7 SVMBUS_SMC BSA SCL

83 62

SMBUS _SMC_BSA SCL
VAKE_BASE= TRUE

1
2RS621§1 Battery
Hiow
ME- LF (See Tabl e)
2402

SMBus Connecti ons

sSMC " B"

28725784 22’815395%53352 #°s PP3V3_S0
3

SMBus Connecti ons

9 34 83

— SMBUS SMC BSA SCL 7 4z

6182734

o s g3 SMBUS_SMC BSA SDA

SVBUS SMC BSA_SDA
VAKE_BASE=TRUE

M key
ue860
(WRI TE: 0X72 READ. 0X73)

SMBUS _MCP_1_CLK

1 MAKE_BASE=
55 60 a5 21 SVBUS NCP 1_DATA

21 45 60
85 o1

SMBUS MCP_1_DATA

MAKE_BASE=T

21 45 60
85 o1

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

SMBUS MCP 1 CLK

21 45 60 85
51

SMBUS MCP 1 DATA

21 45 60 85
51

Battery

Battery Manager - (Wite: 0x16 Read: 0x17)

Battery LED Driver - (Wite: 0x36 Read: 0x37)

Battery Tenp - (Wite: 0x90 Read: 0x91)

— SMBUS SNC BSA_SDA g1,

1 1
- R5260!] |'R5261 cFU Temp
w900 12% 5% EMC1413: US570

neren Wi T e
o 1045 - SMBUS SMC B_SO_SCL % SMBUS SNC B_SO0_SCl
m

(Wite: 0x98 Read: 0x99)

SMBUS_SMC B_SO_SCL

o4 a8 45 .2 SMBUS_SMC B_ SO SDAiﬁ SMVBUS SNC B _SO_SD4

Battery Charger
1SL6258A - U7000
(Wite: 0x12 Read: 0x13)

SMBUS_SMC BSA SCL

7 42 as|61

__ SMBUS SMC BSA SDA

7 42 as|6

62794

SMC " Managenment "

70 52 50 45 32 31 27 218 7 PP3V3_S3

1
e LR
one I

45 42 30 z7 SMBUS SMC MGMI_SCL 22 %3 SMVBUS SNC MGMT_SCL|
VAKE_BASE=TI

SMBus Connect i ons

The bus formerly known as “Battery B'

Vref DACs
u2900

(Wite: 0x98 Read: 0x99)

SMBUS_SMC_MGMI_SCL % 3

94725

45 42 30 z7 SMBUS SMC MGMT_SDA =2 SI\/BUS SNC MGMI_SDA4

SMBUS_SMC_MGMT_SDA %7 5

42 as

Margi n Control
u2901

(Wite: 0x30 Read: 0x31)

_ SMBUS SMC MGMI_SCL % 3

— SMBUS_SMC_MGMI_SDA 2 2

HDD Mar gi n Contr ol
34501
(Wite: O0xXX Read: 0xXX)

SMBUS_SMC MGMTI'_SCL 27 35

42 as

SMBUS_SNMC_MGMI_SDA % 3

SMBUS_SMC B_SO_SDA .; 4

42 45
a8 93

a8 93

MCP TEMP
EMC1413: US500
(VR TE: OXD8 READ: OXD9)

SMBUS_SMC B_SO_SCL

SMBUS SMC B SO_SDA .4 4

42 45
a8 93

K19 SMBUS CONNECTI ONS
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CPU Voltage Sense / Filter PBUS Vol tage Sense & Filter
wuas PPVCRE so_cpu V309 R5309 315
152 CPUVSENSE IN 238  , SMc oPU VSENSE g F%aoaezoe
1% -
LD Ji 309 o7 o0 55 04 52 o1 40 37 ¢ _PPBUS_GBH
40 >2UF s 7, EPBUS G3H

Rihevanin = 4573 ohns

SMC_PBUS VSENSE oy, 42

Pl ace short near UL000 center
0'0
g
R5315
GND_SMC_AVSS . 43 46 a7 100K
Mib}z@/

Place RC close to SMC

GPU Vol tage Sense / Filter
R5359

|
N
03,
N
c
Ti

1012« _PPVCORE GPU NB359 23
145742 GPUVSENSE I N 15 % o SMC GPU VSENSE @
1%
WY 105359
GND_SMC_AVSS . 43 46 47
Place RC close to SMC

Pl ace short near UB000 center
40,
gdoé%ZUF
2
35 I
GND_SMC_AVSS .; 43 46 a7

Place RC close to SMC
PM SLP_S3_L_R

70 69

Enabl es PBUS VSense divider when high

MCP Vol tage Sense / Filter

o 24 22 o 7 _PPVCORE_SO_MCP. REGXW55§99 35%399
1 2 __MCPVSENSE_IN % 23K sMc MoP vsENSE T 2
1% —
MDY |1C5399

PLACEMENT_NOTE=PI ace near Ul400 center
40 |
R
? 35
GND_SMC_AVSS ., 43 46 a7

Pl ace RC close to SMC

BMON Current Sense - Entire circuit nust be near SMC (U4900)
s548 12 12,930 32 21 g 7 _PP3VA2_GBH
& I 5 NG
oo ene | 828
BMON_ENG U5313 HUF
. C5318 NC7SB3157P6XG 2 1%, —
] &R BMON | NA_OUT 1ler S0 smie  SMC MUX_SEL ¢y 40 402
I %}g « BMON_ENG 1
REGULATOR S DE: 55 v+ 2| awo veq 5 DCI N Current Sense Filter
U5303 R5391
I NA213 453 Place RC close to SMC
% o2 cm CHGR_CSQ R P 5l | S0 Ut L6 « [y CHGR BNVON 3 ] 1a BMON_ AMUX_our 14 23K SMC BATT_| SENSEy -
BMON_ENG 1% R5380
VER 1 1718w
o o [y CHGR_CSO R N 4l Rer| L . — RB371 Mok ! éf)?»z%g = [y CHGR_AMON A3, SMC DOIN I SENSE o
09 - g
. G\D (7 Q/ 1%
LOAD S DE: 2 [}éﬁogal %gﬂy —F o Mzgg}é" 1 C5380
e 2 , GND_SMC_AVSS.. . o T gfj“g%
= X
B Moni tors battery di scharge 40, 282 B
current frombattery to PBUS L G\D SMC AVSS & 4 4s 7
| NA213 has gain of 50V/V
CPU VCore High Side Current Sensor
o0 0a|s¥eL0eR0 B8 TP 0VA2_GBH
1
C\.’E’E’U%B CPU VCore Load Side Current Sense / Filter
2 %og Place RC close to SMC
PPBUS CPU | WP_| SNS “ I ) Ro38L
w0 o VA s o oL vPe_1 VoS 9% ‘ SMC_CPU_I SENSE iy -
CRI T CAL us5388 R5335 &t
R5388 13 w1 SNS CPU N INA210 |, 353K HLPPRE 3301 15330
37001, LS\iNn  SC70 - auT CPUVCORE_HI SIDE | QUT 1 N o SMC_CPU_HI I SENSE o o0 205 k. 203%2% Current & Vol tage Sensing
A W _wisns ceup sl e 1 k¥ |1cs3ss wipls 2 b po—— pop————
2
“o - gooé% GND_SMC_AVSS . 12 w0 or NOTI CE OF PROPRI ETARY PROPERTY
X
oz 1 g 52 §j7 oo PPBUS_G3H D 432 THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
GND_SMC_AVSS ., 4 46 4 AGREES Yo THE FOLLOARG T NG THE POSSESSCR
Place RC close to SMC I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
= Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
Consi der |1 NA211 (GAI N 500 version) since |=4.93 Anps across R5388 ST ZE | DRAW NG NUVBER REV.
D 0517892 Ao.0
@ APPLE | NC. e = =
NONE 46 o7
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MCP VCore Current Sense
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MCP VCore Current

Sense Filter

Place RC close to SMC

GPU VCore Current Sense

R5493
GEXI MVP6_| NONZ: 8

4]0
— MCPCORESO_| MON__ 1 -10/ ) SMC_MCP_CORE_| SENSE ey «2 +0
WP 1C5470 ™
40 4 20022UF T
2
oy
GND_SMC AVSS ., 42 46 4
MCP MEM VDD Current Sense
Al £ PPSVS SO
|:cs440
T1UF
9%
P1V! KELVI N * G5
™ 5 S0 o MCP MEM VDD Current Sense Filter
‘%z Place RC close to SMC
7 T P1V5_S0_SENSE o, g\‘A2330 R5440
441 1 1% 23 | SMC MOP DDR I SENSE o us s
. 1UF 2 V- 11{15)
2 e 4 [V 1C5490
}7 s 40 L 0. 22UF
o 69
ég 2 X é‘/
P1V5_SO_SENS 235 402
41, e vae RE442 = GND_SMC_AVSS ., 4 a6 47
1 P1V5 SO SENSE|B1,9, 2 P1V5_SO_SENSE_AWP
AN
1w
3 4
P1V5_S0_SENSE C 2522522222%;253@215[‘1;:“59 s PP3V3

'R5443 ’
118

1%

1/16W

VE- LF
2402

N

%,

% s GPUI SENS_P

GPU VCore Current Sense Filter

Place RC close to SMC

PaTs D
A SMC_GPU_| SENSE "
Mg-lg «% oD

R5491 Heost

1 0K, . ePUL SENS N

- L
402

1.4X GAIN FOR SENSI NG CURRENT UP TO 25 AWPS

GPU VCore Current Sense and GPU 1.8V Current

dual

package opanp U5410

SO

GPU 1.8V Current Sense

» oy PP1VB_SOGPU_| SNS_R

1C5475
. 22UF

5
\
2 z’aﬁ
GND_SMC_AVSS ., 45 16 a7

Sense share

CRI TI GPU 1.8V Current Sense Filter
CRITI CAL R5415 Jboale Flace RC close to SWC
RB413* 3 . P1VBGPU P &-&'& 2 P1VGGPUI SNS R5465
ogg & P1ve_socry_| auf; P35 SMC_GPU_1V8_I SENSE oy a2 s
1/ %- L 1%
1206 3z % 6514 Mggsw 1C5465
w PIVBGPU_N 1 W‘S w P1VBGPUI SNS ,22UF
75 7473 72 9 8 PP1V8_SO0GPU | SNS 1% 5 2
< M%EW 85
4
R— N | GND_SMC AVSS . 15
4701F2: : e =
MCP MEM VDD Current Sense and CPU FSB 1.05V Current Sense share 3’\/{"2: %/ogilﬁ\év B
dual package opanp U5440 402 2402
1]
= 1‘ ‘% SI GNAL_MODEL=EMPTY
CPU FSB 1. 05V Current Sense Gain: 274x
e 1.05V CPU Current Sense Filter
R5431 WS
o CPIVTT_ISNS P15 0%% w CRWITISNS RP 5|, 35439}5
N 11/8\'4/ CPU1V05_S0_1 oJT 1 /\M SMC CPU FSB_| SENSE @ 2
REA36 WY 105435
o CPUVTT | SNS_N 1%%‘% o CPUVTTI SNS_R N 402 90sf 2UF -
1% 2 GV Current Sensing
MY 385
41 =3 =
JE I . GND_SMC_AVSS .. 42 a6 o1 SYNC_MASTER=YUN_K19_M.B SYNC_DATE=12/ 10/ 2008] A
SR 25 1 11R’a437 R514M3 2 Place RC close to ST NOTI CE OF PROPRI ETARY PROPERTY
470P§ - 1% 1 2 THE | NFCRIATI ON QONTAI NED HEREIN | S THE PROPRI ETARY
%R\f 2 %184/ 8 AGREES Yo THE FaLONNG o | NG THE PASSESSER
5 S| GNAL_ MODEL=EMPTTY
a6y 2402 Nf:l v C5432 | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
470PF
12
i
%
Gain: 274x

Il NOT TO REPRODUCE OR COPY I T

11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
@ APPLE | NC. SOAE S =
e - o
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CPU Proximty/ CPU D e/ R ght Fin Stack

R5570
2%22512222;;22:15:15“1?3359 Eg PP3V3_S0 1 2 R
e SR 5 1 C5570
=
402 uF 1 1
1 %;M R551701|15 29?'?72
U5570 v 16
9 1B CPU_THERMD P ENEIA13 1 M:Abz Z%QLW D
. SI GNAL_MODEL=| ENPTV DFN
Det ect CPU Di e Tenperature 22 THERM / A 7 CPUTHVENS THM L
058 T 1 ORI T CA eerl 8 CPUTHIVBNS ALERT_L

p
3

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

% 10y CPU_THERMD N

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

' Pl acenent note: '

9 SPUTHVBNS D2_P

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

' Pl acement note:
I Pl ace @501 on bottom side
1 close to right fin stack

MCP Proximty/ MCP Die/Battery Charger Proximty

R545700
28228154022721%:89:8%:5%6%9 &° PP3V3 S0 1 2 P§3V3 SO_REMIHVENS R
5551749728747 45743 39 %7 m .
T M EREER W BTHES: 1 CESOO Not e: EMC1413 can perform Beta
402 % o NN Conpensation for External Diode 1 only
B\/’M R5501 R5502
% 21CA MCP_THMDI ODE P . %53 10(?)K
; Wl = R
SI GNAL_ MODEL : - o
Detect MCP Die Tenperature E%B 1 U5500 4022 2402
0. 0022yF EMC1413
\7’2 DFN
&Y 2| pp1 THERM / Al 7 REMTHVBNS THM L
MCP_THMDI ODE_N 3| pg SR CAL 8 REMIHVENS_ALERT_L
9 21¢E> ) . DN1 ERT* ) —
s MCPTHVENS_D P 4| P2/ DN3 SMDATA|_ 9 SMBUS_SMC B_S0_SDA B @2 45 48 9
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 SNNEREBE D] 1
BC846BNMXXH 0. 0022yF
SOT732-3 §\¢v ********* LT T
2 W 2 . Pl acement note: '
. MCPTHVBNS D N 0 , Place U5500 near MCP |
' Pl acenent not e: ‘ Bl Bearment et ST o
| Place @502 near battery ! , Pl acement not e: !
i charger circuit ! keep 2 caps as close !
| charger cirewlt —  _ _ _ _ _ _ _ 'to IC pins as possible :
R545750
252581,30,17,70,89,88 183,60 80 PP3V3 S0 1 2 PP3V3_S0_GPUTHMSNS R
55 51°49748°47 45°43 39°3 5% N INI NE-W B'Tl'mg %g mm
oy UGREESHETS 2 165550
402 u
5 7 R5551! |'R5552
9 77 76 (B GPU_TDI ODE_P . M 10K 10K
1 % 2%
LW 16w
SI GNAL_MODEL=! ENF"W — 255 2"
Detect GPU Di e Tenperature 1 U5550 - 2 2
0. 0022 F EMC1413
DFN
402 T 2| pp1 THERM / Al 7 GPUTHVSBNS THM L
%6 77 76 LB GPU _TDI ODE_N . 3] ot ORI TI CA-ERT 8 GPUTHVENS_ALERT L
s GPUTHVEBNS D P 4| pP2/ DNB swvoaTAl_® SMBUS_SMC 0_S0_SDA (B 42 45 53 78 9
Detect Left Heat Pipe Tenperature 3 SI GNAL_MODEL =1 ENPTV 5| b2/ DP3 smoLk |10 SMBUS_SMC 0_S0_SCL (B 42 45 53 78 94 Ther rTHI Sensor S
503 1 1 GND  THRM PAD SYNC_MASTER=YUN_K19_M.B SYNC_DATE=12/ 22/ 2008}
& 0. 0022 F s 1
Bm4SOBF'y??(2)-<'§| NOTI CE OF PROPRI ETARY PROPERTY
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2 402 Lol
: Pl acement note: ‘ +. GPUTHVENS D N T ' . Pl acenent note: ‘ ;&IE:F?;N?:E%E%’%TED JERRC T PosSESecR Y
Place on top side under left heat pipe near CPU ‘ l , Place U5550 near GPU | | TO MAI NTA N THE DOCUNENT | N CONEl DENCE
”””” o0 T T T T = Il NOT TO REPRODUCE OR COPY I T
| Pl acement not e: ! 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
Keep 2 caps as close .
'to IC pins as possible ‘ SIZE | DRAW NG NUVBER REV.
””””””” D 0517892 Ao.0
@ APPLE | NC. e - =
NONE 48 o7

8 7 6 5 4 3 | 2 1
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Left Fan Ri ght Fan C

70 67 66 63 51 49 a4 39 5 7 PPDV_SO 70 67 66 63 51 49 44 39 5 7 PPDV_S0
5588888 7, PP3V3_SO 54888888, PP3V3 SO
o 96 85 84 B2 Bl 8O CRI TI (:AL v 96 85 84 B2 Bl 8O CRI TI (:AL
1| 78203004 1| 761228004
RS 645%9 M RT- SM RS 6467(% M RT- SM
5 S O > 5
il wps | O
R5655 402, 1 R5665 402, 1
= qom_SMC_FAN 0_TACH 127K, L EAN LT TACH 2 « o SMC_FAN_1_TACH 147K 5 EAN RT_TACH 2
5% 3 5% 3
16 16
LR Z LR i —
R5651* 6 R5661* 6
100K —O 10QK , ——O
1B 660 M:_lﬁg} 660
202, ,% g\7002DW X- G 518S0369 202, o N\ ZN7002DW X- G 518S0369
= oy SMC_FAN_ 0_CTL a\s[ Ao 3 ; FAN LT_PWM = = omy_ SMC_FAN 1_CTL 1\ £ o e ; FAN_RT_PWM =
Fan Connectors
SYNC_MASTER=MB7_M.B SYNC_DATE=10/ 17/ 2007| A
NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
Cj} APPLE | NC. S— — -
o . o7

7 6 5 4 3 | 2 1
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KEYBOARD CONNECTOR

PSOC USB CONTROLLER | C [mnwe Jomer  wse | vee |rom
|
| 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 VDD B0MA MAX 10 OHM 0.6 Vv 36E-3 W NC x %Q_O
USB | NTERFACES TO M.B TRACKPAD Pl CK BUTTONS ‘ vout 60MA MAX 0.2 OHV 0.012 V 0.72E-3 W R
SPI HOST TO z2 KEYBOARD SCANNER I PsoC VDD 8MA (TYP) 1.5 OHM 0.012 V 96E-6 W mPP3V3—53 3
| 14MA (VAX) 0.021 vV 294E-6 W 59
PP3V3_S3_PSCC., [ L w. W5 KBDL o
E E E E E E ‘ 18V BOOSTER VIN ANA ( MAX) 4.7 OHM 0.0188 V 75.2E-6 W — s 7 \AS KBD2 5
ws PLCKB L g9 a® | « - W5_KBD3 oo
« BUTTON DI SABLE [ o \A\Ag ggé W
517 22 _HOST | NTN _ | %07 WS KBDG 24
w W5 _LEFT_SHI FT_KEY T ldddddd | * "\&KBD? 23
s W5 _LEFT OPTI ON KEY 50 7 55l
— — — ‘ TPAD_DEBUG s 7 W5 _KBD8 24| 0
ROGRAMM CONI -
HENRNEERERERRE l PSOC P NG CONNECTOR RPN 51680420 e RBERD 2
TEST PO NTS ARE FOR ON BOARD PROGRAMM NG h T
I.nII\IF'Ih‘JImII\Ig § oIq‘l‘\llcnlolq‘l I J5702 R%Z(}4 e iggié 9
o W8 CONTROL_KEY 1py 3 RREERR""REELRY p2 242 ws kBDI7,., | FHISC A% Qu>SH25 «V5_KBDL5_C 1 z ® KO3 i
s, 22 _KEY_ACT L 2p2 1 P2 0|41 W5 KBD16N,, ! NCX—SO 1w 07 WS KEDL4 16,
TP_BOOT_CFGL 3pg 7 CRI TI CAL P4 6140 WS KBD15_C., | FobF \I\E 7KBD15 CAP 5
TP P4 5 4ps 75 uUs701 P4 4|39 WS _KBD14, . | 752 54532327 257 PP3V3 S3 1 7\/\5 KBD16 NUM i
w7 _Z2_DEBUG3 5pP4_3 cY8C24794 P4 _2[38  WB KBDI3,s | e z V& KBD17 13
. Z2 RESET 6pa_1 ME P4 0[37 W KBDI2,s | s | SSP_SCLK P1_1 3 - RS715 507 W KEDIS 12
s 7 _PSOC_M SO 1p3_7 ( SYM VER2) P3_6/36 W5 KBD11 5 | | SSP_SDATA P1 0 ’74@ | SSP DATA 243 507 W KBS 14 O
., PSOCF CSL  8p3 5 APN 33752983 P3 4[3 VB KBDIO,. | 6 =ViB_KBDLON 1A/, 2 - 1 \5_KBD20 :
517 _PSOC_MOSI 9pP3_3 P3 2(34 WS KBD9; NCx_°. () 19 507 9
-, PSCC_SCLK 10 p3_1 T P370[3 V5 KBDB,., i " Ve KeD22 °
w, Z2 M SO 11 p5 7 P5 6132 WS KBDY ; « I R5710 e KBDps 7
wr Z2_CS_L 12p5 5 P5_ 4/31 W5 _KBDL,, | 1K 07 WG o
WY 1P P33 Ve KBDZ .o | 15 42 g SMC_ONOFF_L ‘ LANA2 73&3\5?? (BO\IG:H F L c
v 22 SCLK H4P5_1 1oy o ~0 0N T O P5_0/29 W& KBDS /w0 | RELDW e e s | EFT_SHLFT_KBD
.-.'.-.'.-.'.-.'%5 8 THRWMY ! 1C5710 w5 _LEFT_OPTI ON KBD
D e Ya P N PAD | .0/1UF « + W5 _CONTROL_KBD ‘
D[O~N[O[O[O[A[N[O[TF [D[O[~[00 +
— | PLACENENT_MOTE=NEAR 15713 NC X —31()
P psoc sal Ve Koot | | SOLATION CIRCU T T o s
i W5_KBDS, « : 4045 as 49 42 19 25 23 71 5.7PP3VA2_G3H C5725 FF14-30A R11B-B-3H
WS KBDS ; 4 ‘ R 0. 108
21
,NC_PSOC_SDA | SSP SDATA PL 0 . | —— }i SMC_MANUAL_RESET LOd C
| SSP SDATA/ | 2C SDA ‘ PP3V3 S3 ST S4nr =
|52 50 45 32 31 27 21 8 7 = 2 SOT665 PP3V42_ G&3H
- NC PSCC P1_3 72 CLKI N ° U57% 4 W5S_LEFT_SHI FT_KEY 45 44 43 4200,2063%63 155 46 1C5758
T _ [ w,WB_LEFT SHIFT_KBD 1 |; , IS UF
| 0/
3 2 ok
o ISSP_SCLK P1_1 NC P7 7, : L L
| SSP SCLK/ | 2C SCL |
: wa g g gL oovA2 GOH APN 31150406
R5701 [ TS ArEAPE CRITI CAL
Di FFERENTI AL_PAI R=USB2_TPAD "0/ 10 52 50 45 52 31 27 21 5 7. PP3V3_S3 2 665 WS LEFT SHI FT KBD 5 S&;4LVC1(310
ot 20 USB TPAD P 1 2 USB TPAD R P ‘ 4 WS_LEFT_OPTI ON_KEY e LEFT opTi ON KBD ;;;J570 70
5% PP3V3_S3_PSCC , I s WB_LEFT OPTION KBD 1 ’ %07 — = — 2
1 }g\g\/ RLEFERRNTAAL PALREWSB2 TPAD | : 8 50 7 _W5_CONTROL_KBD 6 SMC_TPAD_RST_L
405 NETZPHYSI CAC_TYPE=USB_90D | 3 2
TO M.B CONNECTOR I
R5702 | = L
maw_ USB TPADN 1,44 2 USB TPAD R N | -
DI FFERENTI AL_PAI R=USB2_TPAD 5% Fi L R=USB2_TPAD 'R5769 IR5770 |}
Ebe RECRRR M EhEEs oo | it s PBVA2_GBH 3%112!/ K %Rg’,z 71
. 16W oW
| T Moot Q/E LF Q/E oF
| meeeiman ., PP3V3_S3 TR reare 2 2402 2452
| Us727%.4 W5_CONTROL_KEY
| s ; W5 CONTROL_KBD 1lg e
[ 3 =
U5701 CHI P DECOUPLI NG |
PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706 I =
CLOSE TO Us701 VDD PIN 22 CLOSE TO Us701 VDD PI N 49 ‘
| TPAD BUTTONS DI SABLE
|
R5704 I
. PP3V3 S3 PSOG MM LLNE oMM ‘ . 1.5, PP3V3_S3‘7 ot ot as a0 5 0 s BUTTON DI SABLE ) pce THESE GOVPONENTS CLOSE TO J5800
M N=RECR 20MM 50{8 | o THI'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B
1/16W
‘o1 copee iesres opes loopos hosdsd
% %?éw 169 T %?éw T, 19 % Lrol
2 S 2 2 S 2 2 S 2 S |
&5 S 25 ceRu S e |2 ¥R ‘ SSMEKIOFV  ojs VEELLSPRI NG 1
I 4{ i SYNC_MASTER=AMASON_MB8_M.B SYNC_DATE=06/ 18/ 2008
‘ . | NOT ROP ROP
L | % THE TPAD BUTTONS W LL BE DI SABLE ICE O P RI ETARY P ERTY
N | Ll Dl G Sz WHEN THE LID IS CLOSED THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
‘ SMC_ LID OPEN => SMC_LID_LC ~ 3.42V PRCPERTY OF APPLE COMPUTER I NG, THE POSSESSCR

61 43 42
LID CLOSE => SMC_LID LC < 0. 50V | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE CR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
@ APPLE | NC. T — =
NONE 50 97

2
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To detect Keyboard backlight, SMC will

tristate SMC_SYS KBDLED:
LOW = keyboard backl i ght present
Hl GH= keyboard backl i ght not present

BOM OPTI ON:  KBDLED_YES

R5853 ALWAYS PRESENT

55 53 51 43 41 40 39 _31 9 8

APN 15250504 - R5812, R5813, C5818 MODI FI ED
3. 3UH-870MA 25802 R58
g w | NPUT SW 1 (Y2 BOOST _SW S M N_LI NE_W DTH=0. 50MP18V5 S3_SW ;1 O
000 >3 ] VLF3010AT- SM HF M N_LI NE_W DTH=0. 50MM LT N_NECK_W DTH=0. 20VM
g >ds 8: 38M M N_NECK_W DTH=0. 20MVMB0520WBXG
m b SW TCH_NCDE=TRUE APN 371S0313
'R5812
M N LI NE W DTH=0. RR&V_S3_BOOSTER ,i %pB;:lB iM
M N_NECK_W DTH=0. 20MM f— %
16W
APN $5351401 Sw' 2402
VI N 1
1 US805 FB| 4 BOOST_FB f—
TPS61045 2
3o N arls 73 BOOST EN ..,
CRI TI CAL 1R5813
sw_8
THRML g Q Iojal'sva
1C5816 |1C5817 PO 'RE811 s
— O.°/1UF —— 2.0/2UF K 9 19)0K
T, 1, 16!
z %%g CERM z %gg 240'2L¥v
3Vv3 LDO FOR
R5873
N A 1,802 PP5V S3 WR
%5%50%8 La N,
}g}é"
40 s 7 PP3V3_S3_LDO
CRI|TI CAL
APN 35351364 © o
e S 1C5838 1C5854
1 Lo - o
Sl LT I e
2 6%}3{ e O vam 3 PP3V3_S3|LDO R i cERu %k
<

a2_s1 89 77 70 69 68_s3 so PP3V3_S0

25,25 24 22 21719 18 13 '8
5

75
39737 39
6 85 84

BOOSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:

- POAER CONSUMPTI ON
- DROCP LI NE REGULATI ON
- RIPPLE TO MEET ERS

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

| PD

6
» PP18V5_S3

Keyboard LED Dri ver

FLEX CONNECTOR

APN 51650689

1oW
MZO% CRI TI CAL
J5800
55560- 0228
M ST- SM
S o[ 1
w, Z2 CS L 2 3 = 72 KEY ACT L,
. »Z2_DEBUG3 6 5 Z2_RESET, .,
CSF819 w0 7 Z2_MOS 8 7 PSCC F CS L,
gg’ w: Z2_M SO 10 9 PICKB L, ..
%35- w122 SCLK 12 11 PSCC M SO,
., Z2_BOOST EN 14 13 PSOC_MOSI . .
50 7.Z2_HOST | NTN 16 15 PSOC SCLK,
18| o 17 SMBUS SMC A S3_SDA
w22 CLKIN 20 19 SMBUS SMC A S3_SCL
s - PP3V3 S3 LDO 0.50MM 22 21 0. 50MM PP18V5 S3 , .,
0:30MM 0. 20MM

., SMC_KDBLED PRESENT_L

J5815 pin 1 is grounded
CRI TI CAL P 9

on keyboard backlight flex

J5815
FF18- 4A- RI1AD- B- 3H
F- RT- SM

KBDL

1
i
= 174@

03 70 07 a0 63 49 44 29 0 5, PPBV_SO CRI_TI CAL
L5850
10UH- 0. 58A 0. 350HM
R5853* 1YY Y 2 KBDLED SW
470K 1098AS- SM NERERR-W BTFES: 35
%12\{(} @850 1 . SW TG NCDE=TRUE
b5, 1%5 — N
10
205°% 3
. _SMC_SYS_KBDLED 6lcrrL LEDLS
CRI TI CAL
NO STUFF
R5854! R5852" LT3a01
7 I
M: 402, cAP)
ap  PADT
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R5921

PULLS UP SM5_PWRDN TO TURN OFF SM5 WHEN PIN | S NOT BEI NG DRI VEN BY SMC

Anal og SMS
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Lcs}guzpz ﬁ?&&%
<
R5921* - 2 % 30"
1%% VoD P }z{ &35
Mi }29'2 AP344ALH = =
1 |Fs voutx| 12 SM5 X AXI S o «2
52 a2 SMS_PWRDN 5242 — SNMS PWRI 5 |pp CRI TI CAL
oo = WRRE BASE=TRY | SVE SELETESD | vl 10 SME_Y_AXI S -
vourz| 8 SMS Z AXI S o «2
15 |Res
NC _4 |Res
lle’ngz NC _3 INnc NCl 11 NC
% NC 6 Inc NCl 13 NC
1 e 9 ne NCl_ 16 NC 1C5923 [1Ch924 |1 C5925
2402 D ——0,01UF ——0.01UF ——0 O01UF
™ 2 };M 2 };M 2 };M
402 402 402

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

+Y
Front of system
+X
+Z (up) J/

Circle indicates pin 1 |ocation when placed
in correct orientation

Sudden Motion Sensor (SMS)

SYNC_NMASTER=SENSOR

SYNC_DATE=08/ 14/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

Ci} APPLE | NC.
NONE 52 o7

ST ZE | DRAW NG NUVBER REV.

SCALE SHT OoF




www.bufanxiu.co

PLACEMENT NOTE=PLACE NEAR Q8450 PLACEMENT NOTE=PLACE NEAR Q4590 65 59 51 49 41 40 55,93 9.9 1PP5V._S3 65 59 51 49 41 40 55,93 9.9 1PP5V._S3
XeR1o XaR20 6000 |+ 6001 - 6007 - |+ 06003 -
1 1 1 1
2 PPSV WANE 1532 PP5V WAN F_XW w:PP5V_SWODD 1 51 2 PP5Y_SWODD XW L rUr L T0uF g U L T0uF
DEBUG_ADC DEBUG_ADC 2 gM 2 8 \ 2 gM 2 §'8 \
'R6010 'R6020 o o
Y, PLACEMENT_NOTE=PLACE RC NEAR U6000 Y, PLACEMENT_NOTE=PLACE RC NEAR U6000 o o -
iﬁlﬂg DEBUG_ADC iﬁlﬂg DEBUG_ADC
2402 R6012 2402 R6022 = AVDD _ BVED - DEBUG ADC
PP5V_ WAN F DIV 1 %ﬁ%z ADC _CHO PP5V_SW DLy 1235K, ADC CHI s |_UT6C(2)390% %801 PLACENW’WE:PSL,:,:LESESE;B;D S0 SDA D
DEBUG_ADC 1% DEBUG_ADC 1% s ADC_CHO 22 |cro > ADo|_14 1 2 D 5 57
R601 RELDR , DEBUG ADC R602 REDE , PEBUS ADC s ADC_CH1 23 o & ADL| 15 5%
681K 40 c6012 SR 4 C6022 A G 24 lqp DEBUG ADC }A8w DEBUG_ADC
%’mw imé%u: %‘isw — ot o R ol 17 702 REQ02 mmen ereenses e 1o oo
462" —F B 462" 2 XK =« ADC_CH4 2 o sal| 16 ADC SCL LANA SMBUS SMC 0_SO0_SCL (1 sz 45 15 7o]os
«ADCCHs  3las 5%
53 AII::CI:B 4 |cHe VREF| 7 . legl\év
= = o ADC_CH? 5 |or
6 loow REFCOVP_8 ADC_REECOMP
bIVIDER - 2/5 DIVIDER ~ 2/5 DEBUG ADC DEBUG_ADC
: 1 2C ADDRESS: 0X10 / OX11 S ap—. THRM 1 C6004 1 C6006
ADC RANGE: OV TO 4. 096V PR B DS BRI B f— %)SQ%UF %‘%%F Ség‘/up
se: 0.00 i R gt —
o ss s s 01 20 510y 7, PPBV_S3 ‘ -
DEBUG ADC DEBUG_ADC
1 CGOUZ?:O 1 CGOU?:O
DEBUG_ADC " g@é} DEBUG_ADC 2 g@“}
R6030 S5 R6050 G5
v rmy_ | SNS_AIRPORT_P 1,203 2w | SNS Al RPORT_R P DC PLACEMENT_NOTE=PLACE RC NEAR U6000 2 % [rmy___| SNS_CDD P 1499, LISNSODRP DC PLACEMENT_NOTE=PLACE RC NEAR U6000
1% = DEBUG ADC 1% = DEBUG_ADC
1/16W A2 - 1/16W A2 —
BEBLG ADC F_1 1 SNS_Al RPORT | 1 2 ADC_CHD - DEBUG ADC 1 GISNS ! L 2 ADC_CH4. =
> R RVA 1% . 2| 2 1%
R6031 S LW DEBUG_ADC R6051 S T DEBUG_ADC
v [rmy_ | SNS_AI RPORT_N 1,208 2 o I SNS Al RPORT_R_N o GAIN: 1239 42 + §6034 % ry—_| SNS_ODD_ N 192w 1SNS Db RN o GAIN: 561X w02 1 96054
1/11°/§w 2 épﬂé‘/ 1/110{§W 2 épﬂé‘/
g DEBUG ADG a3 Yhor" DEBUG ADC i
DEBUG_ADC DE > ADC | DEBUG_ADC DE L
6035 1 5% R6033 6055 1 5% R6053+ L
a70pE L 2 301K L 301K = A70pE L 2 280K L 280K} =
c%g&. 2 Méﬂé’ M}%;PEBUG_ADC c%%,. 2 Méﬂé’ Mll"%;PEBUG_ADC
0 2 Hb¥C6033 R 2 M 5¥CB053
A70PF A70PF
1]12 1]112
s AN L o
= L8y = £y
DEBUG_ADC E) DEBUG_ADC E)
R6040 R6060
womm_ 1 SNS 1v5_s3 PSP . 1SNS 1v5_S3 R P PLACENENT_NOTE=PLACE RC NEAR U000 % [rry_| SNS_HDD_ P 1412, L ISsNs HDDR P PLACEMENT NOTE=PLACE RC NEAR U000
(PA93339 DEBUG_ADC 158w DEBUG_ADC
R262%4K4 Vios™ R262(256K4
ISNS 1V5_S3_1OUT 1 2 ADC CH3 DEBUG ADC I SNS_HDD_I QUT 1 2 ADC CHS o
1% — 1%
16p DEBUG ADC R6061 16w DEBUG ADC
I SNS 1V5 S3 N GAIN: 273X 402 1C6044 | SNS HDD N , 4127 w1 SNS HOD R N GAIN: 845X 402 1C6064
96 65 @ ioo UF 96 39 m N, ioo UF B
2 X ‘/ 1/ 150W 2 X ‘/
° DEBUG_ADC 8 oz DEBUG_ADC 8
DEBUG_ADC DE - DEBUG_ADC DE L
%095 1 Xy R6043 6065 1 R6063 L
470&@7 :}DI/\-A N iM 5 - 470&@)77 %04/!)8}( 1348K2 -
1/16W Y 16
iy 2 ot A%, DEBUG_ADC iy 2 z%idé’ Wil . [DEBUG_ADC
M5FC6043 F05"CB063
A70PF A70PF
1112 1]1]2
1 i 1 i
408" PLACEMENT_NOTE=PLACE NEAR D9701 408"
55 53 51 43 41 40 39 31 9 8 7 _PPOV.
3,75,%,8 3, PP2V_S3 &B(SJE?‘OADC 080 —
1 SM
EE}UF oo oo, POVOUT_SO_LCDBKLT & &2 PPVOUT_SO_LCDBKLT_XW
2 GERv DEBUG_ADC
'R6080
o PLACEMENT_NOTE=PLACE RC NEAR U6000 M PLACEMENT_NOTE=PLACE RC NEAR U6000
v = DEBUG_ADC %ilﬂg DEBUG_ADC
B39 REQ74 2402 R6082
w0 Ty | SNS_LCDBKLT N IN | SCro Ut |6 I SNS_LCDBKLT_| oUT 1245K; ADC_CH6
DEBUG_ADC 1%
L 18w DEBUG ADC DEBUG SENSORS AND ADC
o o 1 SNS_LCDBKLT_P e REFLL GAIN: 200X N%E)%F 16074
2 2UF SYNC_MASTER=DDR SYNC_DATE=12/ 19/ 2008} A
o
ap 2% 2‘/ NOTI CE OF PROPRI ETARY PROPERTY
2
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
P ERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
€L - = | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
- DI VIDER ~ 1/22 Il NOT TO REPRODUCE OR COPY I T
" 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
@ APPLE | NC. — - -
NONE 53 97




6 5 2 3 > WWW.bufanxiu.co

57,3430 26 20 22 20 10 o 7 PPBV3_S5

NO STUFF
R6190'| R6100! 'R6101 1 | CRI TI CAL
C6100
1%52 3. 325 84,3K 0. 1Lér; -
HRES RS S e iy U6100
R6150 ‘2 abzz| 2402 i 32081 T R6152 C
SsoP
o> SPL_CLK MX_ 1,9, 2 W SPI_CLK 8 soLk si/s ool g SPI_MOSI 1,202 SPL_NOSI MUX (g as
PLACEMENT_NOTE=PLACE CLOSE TO Us100 , 5%, MX25L3205DM2I - 12G 5%, PLACEMENT_NOTE=PLACE CLOSE TO U100
- 6
SPl_MB CS L M%gw e oM T %%05 Miflﬁw
Mt Pl WP L oo ace sysialz  mSPI_MSOR 1 2 SPL_M SO MIX 5
SPI_HAD L HoLo ST L Sl‘zg”gv PLACEHENT_NOTE=PLACE CLGSE 7O 10100
an 10K 40
< %
16w
2402
l\--- - -—"—-"-"">">>">">">"">"="="="~"="=~"=~"~-” ~” |
| MCP79 SPI Frequency Sel ect |
|
| Frequency SPI _MosI SPI _CLK :
: 31 Mz 0 o | B
|
I 42 Mz 0 1 |
|
|
| 25 MHz 1 0 |
|
| 1 MHz 1 1 :
|

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

SPI ROM
SYNC_MASTER=CHANG_M98_M.B SYNC_DATE=07/ 01/ 200§] A
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
Ci} APPLE | NC. SCACE =T o3
NONE 54 97

6 5 4 3 | 2 1




5

www.bufanxiu.co

AUDI O CODEC

APPLE P/ N 353S2355

CRI TI CAL
L6201
FERR-220- OHM PP5V_S3 15,8 34 33 40 41 43 51 53 5
o7 81 70 60 25 10 0 7 [Ty PPLV8_S0 LYY 2 . PP1V8 Fgﬁo Qitgol ODG
0402 CRI TI CAL MOH PP3V3_S0 LB BBRUREY
967&20 1 Ji 83612&:1 Reck-W BFHES: 181 - 39’31 38 45 43 47 46 10 51 55
igos - = ;g.gz e ‘ CRUTHCAL —— ;%4Y%5’E‘AUD| o) AlNAL 755
482 482 R 1 1 1C6215 1 06214 1 10621 WNEOCWDTF& 18W
C62191|, IO~ —— o 1uE - LoarE | TR0
= 1 0g2181| |[BIPME T B O W
s 57 5s GND_AUDI O HP_AMP 52 Ry S v Sl X35 X }2{2 2 8
T PP4V5_AUDI O ANAL OG ORI TI CALS ORI TI CA 012- LLP . s o i(g > 5 i % ey L D AUDLO L AVP
98 8H B0, PPOV3 SO 6221 |1 1/ C6220 402 1605 B0 = GND_AUDI O_GODEC . 11 a0
287 K19 1 T0UF L 10UF D VA REFVA_HP VA 55 56 60
R6218 210 0%, T o2 SZ) VBI AS_DAC| 29 |vBI AS DAC
10K 24,87K XK' 2 ZT X HPOUT_L LLINE L NECK AUD_HP_PORT_L
% 16w 603-1 603-1 CS4206_FP 44_|VHP_FI LT+ Ut AL s AUD HP PORT R
i/é—lﬂév Z%QL CS4206_FN 41 |VHP_FILT- - = = = =
2402 HPREE LLINE | NECK_ AUD _HP_PORT_REF
NC TP_AUD GPI O 0 2 |GPI 0O/ DM C_SDAL LI NEQUT_L1+| 35 NC AUD LOL_P L NC,
AUD_GPI O 1 12 GDI oru | QLSRR LI NEQUT_L1- | 34 NC AUD LOL_N L NC.
NC TP_AUD GPI O 2 14 LI NEQUT_R1+|_36 AUD_LOL P R gy
58 (oot} AUD GPI O 3 15 GPl CB LI NEQUT_R1-| 37 AUD LOL_N R o =8
o0 T AUD_SENSE_A 13 |SENSE_A LI NEQUT_L2+| 31 AUD L2 P L o S8
CS4206_FLYP LI NEQUT L2-|_30 AUD L2 N L o s
1%3'1 9 e Ui NeoUT_re+|_a2 AUD L PR oy
10K FLYC LI NEQUT_R2- | 33 oo s
E’?Ew e AUD_CODEC M CBI AS
,402 uU6201 M CBI AS|_16 ) > o s
VL_HD CS4206ACNZC
£ CRITICAL VoM 28 CS4206_VOOM
- VL_IF
LI NEI N L+|_21 AUD LI P L 56
o 22 oy HDA_BI T_CLK 6 |Bi Tk LN G |22 AUD LI _REF
o1 21 ey HDA_SYNC LI NEI N_R+|_23 AUD LI _P R —yse
R6211 \ 10 |sve
39
o HDA_SDI NO 1 2 AUD SDI_R 8 |spi MCIN_L+|_18 AUD M C INP L w0
< /\Q)/Q/ 5 |spo MCIN L-| 17 AUD M C I NN L %Sn
oW M CI N_R+|_19 AUD M C | NP_R 1m0
o =y HDA_SDOUT 402 | L qRESET MaNR | 20 AUD M C_I NN_R (7m0
" D D SO E N
59 47 |SPDI F_I N
o AUD SPDIE OUT CH P 48 |spDi F_oUT VREF+_ADC|_27 CS4206_VREF_ADC NC
R6212
o o AUD_SPDI F_QUT 1,39 > v sal 4 TP_AUD DM C CLK NC
Mf{éw
hob DGND THRM PAD AGND
™~ (2] [
S A CRI TI CAL CRI TI CAL
o224, .'0B225
WO T, 9% 'R6213
igﬁ‘ 2 2 53y TANT 100K
= 060%— SM CASE- B2- SM 0016
240'2L¥v
o0 s 5 GND_AUDI O CODEC VLR W BIFES: M
CRI Tl CAL CRI TI CAL N LI NE W DTH=0. 1
L6200 Gies: o |, 6200 _ SRR e d6iM NOTES ON CODEC |/ O
FERR- 220~ oHviM R W \xeso- DI FE FSI NPUT= 2. 45VRVG
55 53 51 43 41 40,39 219 9.7 [Ty PPOV._S3 LYY Y L2 4\/5 REG I'N 1N UDFN aurle PR4AVE,_ AUDI O ANAL OGpryr, 7 55 SE FSI NPUT= I 22VRVG
R6200 haVE AR DACL FSOUTPUT= 1. 34VRVB
PP3V3_S0 12 21K 4V5_REG EN | 3isHowv BP 6202 CRITI CAL DAC2/ 3 FSOUTPUTDI FF= 2. 67VRMS
bl T o A op N5 %620: “08203 DAC2/ 3 FSOUTPUTSE= 1. 34VRVS
ob + C6200 CRI TI CALY t)|e2 18%
—— 1UF 106201 Lo 2 107
B 8% f— 1LUJF OV, 02-1
%1 XW200 . f¢ 402
= e S GND_AUDI Q_CODEC « 5 w0 o o AT
1 0 2
5% NOTI CE OF PROPRI ETARY PROPERTY
k&b ¥v THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT APPLE COVPUTEI I'NC. THE POSSESSOR
X\Mzol AGREES TO THE FOLLOW NG
SM M N LI NE W DTH-=! 18W | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
1502 N-NECK-W DTH= GND AUDI O HP_ AMP . o o Il NOT TO REPRODUCE CR CCPY | T
'OLTAGE=0
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

SIZE | DRAW NG NUVBER REV.
@ APPLE | NC. SCALE =T =
NONE 55 o7

2




| N o -
6 : 4 3 www.bufanxiu.co
D
LI NE | NPUT VOLTAGE Dl VI DER
CODEC RIN = 20K OHMS
NET RIN = 20K OHMVB
FC = 8 HzZ
VIN = 2VRMS, CODEC VIN = 1.21 VRMS
CRI TI CAL
R6301 P3¢
oy AUD LI L 16, 04k AUD LI L DIV 12 AUD LI P L
M RERERR-VY BFEE: TWM e M RERERR-W BFFE: 1M i‘8 v“t’ M ERERWETE TW ™0
ot S
CRI TI CAL
NOSTUFF
1 1
o302 s 205
16 2
Z%iLw CRI TI CAL 2
C6302
3. 3UF
1 } } 2
9
o

M NERESRW BFE: TV I

J AUD LI _REF o ..
M NRENCWBHE: T

o mm AUD_LI_GND
1Il?(():‘»?»OO
%ﬁsw CRI TI CAL
SLF Cc6312
2402 3. 30F
1]]2
o0 ss [y GND_AUDI O CODEC | F#ﬁ‘gz
CEl 5R
805-
o CRI TI CAL
IR6312 NOSTUFF
16. 5K 1 0563:13
thiew &
2402 2 o=y
CRI TI CAL
R6311 @3
6.0 R DV IHZ MN,HEAUDLI PR@,ss

AU LI R 16, 04K AUD LI
M RERESRW BYFE: TN i M RERESW BHE: T L
hos CEBOS%SR

AUDI O LI NE | NPUT FI LTER
A

NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

ST ZE | DRAW NG NUVBER

REV.

Ci?) APPLE | NC. e —
NONE 56 97

2 1




6 5 2 3 > WWW.bufanxiu.co

ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

R6501
s I AUD HP PORT L 1%2 AUD HP. L@ 50 C
CRI TI CAL| 1108w
Coogetl far
Ty PRFHRE
ardiz]  CRS01A[ L Xoawl
NC _AUD HP_ZOBEL L 0. 0022 F;:: yé)lﬁ‘é’
R6500" °§0§2 2402
&
1/ 16W
L5t
o = s GND_AUDI Q_HP_AMP
R6510!
b5, PRFIERE |,
R6512
NC _AUD HP_ZOBEL R 0.%:9252{)% i, 2, 21K
CRI TI CAL| {7’;* 16w
Cg51][é9 1 B 5402
SR T
¥R G2 RE511
SSI-E>AUD HP_PORT R 1 ::/ 2 AUD HP. R@Sg
it B

AUDI O© HEADPHONE FI LTER
SYNC_MASTER=AUDI O SYNC_DATE=03/ 16/ 2009 A
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
<) APPLE | NC. T — =
NONE 57 97

6 5 4 3 | 2 1




7 6 5 2 3 > WWW.bufanxiu.co

3X MONO SPEAKER AMPLI FI ERS ( SSM2315)
APN: 353S2500
GAIN = 6DB
1ST ORDER FC (L&R) = 120 HZ +/- 30%
1ST ORDER FC (SUB) = 58HzZ +/- 30%
PLACE C8610 CLGSE TO VDO PIN
ss » PP5V_S3_AUDI O AMP
CRI TI CAL L Reist
C66121|, — 0, JUF SPEAKER CHECKPO NTS
47UE —— - (fggf
ave| ? ok
TA% - - o
o |
L661 | CAL VDD PVDD
FERR- 1000- OHM CRI TI CAL 0. 033UF SUS6N9?:>]'1% M N_LI NE_W DTH=0. 30 mm R6610 M N_LI NE_W DTH=0. 30 mm
1 2 M N_NECK_W DTH=0. 20 MM M N_NECK_W DTH=0. 20 MM
s A Ll P L 000 1] ) }—‘ SSMR315L P cl|in  WCSP oure| 3 SPKRAMP _L_QUT_P 5 o K s 0 K n
L6611 0402R| T:\DCAIEST:TRUE %Eff" 0 SSMP315L_N AL i e our | s SPKRAMP L_OUT N .o oo 9 ss SPKRAMP_L_OUT_P 2 Y 1 SPKRCONN L_OUT_P [Ty 7 0 96
FERR- 1000- OHM 0330F ﬁgg 2|5, CR T CAL LR
m_AuD_LQL&u_F 402
FERR 619(901 CgfiM CRITI CA'—NO TEST=TRUE égﬂ QG:,D M N_LI NE_W DTH=0. 30 nm R6611 M N_LI NE_W DTH=0. 30 mm
Q M N_NECK_W DTH=0. 20 MV M N_NECK_W DTH=0. 20 MV
=oAL CPIOS 1 hm A0 2 s SPKRANP_L_OUT_N 2 O SPKRCONN_L_OUT Ny + 50 6
R6601* s_fggw
« AUD_SPKRAMP_SHUTDOWN L 101%2 o
M%}zé;
PLACE 05620 CLOSE TO VDD PIN M N_LI NE_W DTH=0. 30 nm R6620 M N_LI NE_W DTH=0. 30 nm
ss o PP5V_S3_AUDI O AMP . M N_NECK_W DTH=0. 20 MM ) M N_NECK_W DTH=0. 20 MM
9 ss SPKRAMP_R OUT_P 2 1 SPKRCONN R QUT P o 7 s 9
CRI TI CAL Tow
C66221|. CRI TI CAL =D
i 106623 2
20% T 0. 1UF M N_LI NE_W DTH=0. 30 nm R6621 M N_LI NE_W DTH=0. 30 nm
TANISEC 2 g 8 1, ; SZ’ M N_NECK_W DTH=0. 20 MV 0 M N_NECK_W DTH=0. 20 MV
L662 CRI TI CAL VOO PVDD 2 55 % s» SPKRAMP_R_QUT_N 2 1 SPKROONN R_OUT_N__rqyry 7 5 96
5% ]
rek 8828 o i ca 8529 18020 by
oo AUD L2 _P_R 1YY L2__AUD SPKRAMP | NP R 1]|2  SSW3I5R P a N VECSP ouril 3 SPKRAMP_R_OUT_P 45 o
L66210402 NO_TEST=TRUE CRITICAL gy,  SSM2315R_N AL || our_| A3 SPKRAVP_R_QUT_N 4
CRI TI CAL
FERR- 1000- OHM CRI Tl CAL C6(352U1 %X C24sp*
. AUD L2 N R 1YY Y L2 éDSEKRAhE NN_R G\D
0402 NO_TEST=TRUE égﬂ IR
« _AUD_SPKRANP_SHUTDOMN_L 02
= M N_LI NE_W DTH=0. 30 nm R6630 M N_LI NE_W DTH=0. 30 nm
M N_NECK_W DTH=0. 20 MV ) M N_NECK_W DTH=0. 20 MV B
9 ss SPKRAMP_S_OUT_P ZWI SPKRCONN_S_OUT_P oy 7 50 9
g
40.
M N_LI NE_W DTH=0. 30 nm R6631 M N_LI NE_W DTH=0. 30 nm
M N_NECK_W DTH=0. 20 MV 0 M N_NECK_W DTH=0. 20 MV
9 ss SPKRAMP_S_OUT_N 2 1 SPKRCONN_S_OUT_N oD 7 0 9
PLACE C8630 CLGSE TO VDO PIN Yo
s s PP5V_S3_AUDI O AMP Lerow
205
CRI TI CAL
CRI Tl CAL
66321, 106633
109] %,i —— 0. 1UF -
A g 9 T Y
L 663 CRI TI CAL case! Vb5 VDD 2 338
RR 1000- OH MCRI TI CAL 0. oeng)F 3%61\/9331%
s I AUD LOL P R AUD_SPKRANMP_| NP_SUB SSMP315S P Ccl [N WCSP | 3 SPKRAMP_S OUT_P 4 4
L66310402 NO TEST=TRUE E L } u SSMP315S N AL || N+ QuT_| A3 SPKRAMP_S QUT_N 5 6
CRI TI CAL
FERR- 1000- OHM CRI TI CAL 068 UE %%V' | cedsp
AUD_LOL_N R 1YY Y L2 AUD_SPKRAMP_ MSB 2 G\D
0402 NO_TEST=TRUE % 3
402 AUDI O SPEAKER AMP
s _AUD SPKRAMP_ SHUTDOWN L SYNC_MASTER=AUDI O SYNC_DATE=03/ 16/ 2009 A
4 NOTI CE OF PROPRI ETARY PROPERTY
B THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT APPLE COVPUTEI I'NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI'ZE | DRAW NG NUVBER REV.
D 051- 7892 A0.0
@ APPLE | NC. SOAE =T o3
NONE 58 97

7 6 5 4 3 | 2 1




\l

> WWWw.bufanxiu.co

AUDI O JACK 1

LO HP JACK, SPDIF TX

AUD_SPDLE_QUT ¢ M C CONNECTOR D
FERF%?Z(?O:% OHM CRI TI CAL CJREST7I8C8L
1YY Y2 HS_M C HI w
o o APN: 518S0520 781749908
4
FERR- 1000- OHM CRI TI CAL O
ﬂ;ggppsvsso 1(\(0:@(\2 HS_M C LOpm w sm@g: mg;ﬁlELD ;o
: - L670 | TI CAL v i~
APN: 514-0671 FERR 20 N T CA w7 com Bl _M C_HI 35
L 2 AUD_HP_PORT_REF
J6700 CRI Tl CAL 0402 & ’—SO
SPDI F- TXRX- K24 L6701 =
F- RT-TH FERR- 220- OHM 2. 5A = —
Mc, 6 AUD_CONNJ1_SLEEVE2 1YY 2 GND_AUDI O_HP_AMP oy s =
DETECT . 5 AUD_CONNJ1_SLEEVEDET 0603 CEI6T7I gﬁL
SWTCHO 2 AUD_CONNJ1_TI PDET
 LEFTO 1 AUD_CONNJ1_TI P FERR 220- OHM
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MagSaf e DC Power Jack
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C6955 1 C6953 1| C6952 1 16 15 C6954 1
0. 001UF 47PF 47PF — 0. 001UF
0% 500 500 —T 100
;( SWT 53 1 j
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FROM ADAPTER

... PPDC N G3H Inrush Limiter Reverse-Current Protection
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L14 V25
t C8100 t C8101 C8102 L15 w1
4. TUF — 4. TUF f— 4. TUF L16 W2
L e L e L s L17 W3
X5k CERM X5k CERM X5k CERM
402 402 402 L18 WL4
L19 W5
1 L20 WL6
= L21 WL7
L22 w8
¢ L23 W9
L24 AD24
t C8103 t C8104 t C8105 t C8106 t C8107 125 Yol
0. 47UF —— 0. 47UF —— 0. 47UF —— 0. 47UF —— 0. 47UF
B MR TR TR T w2 Vo2
2 Cern xoR 2 et xoR 2 et xoR 2 Cerma xR 2 CERM xR ML4 w3
402 402 402 402 402
ML6 w4
i ML8 wes
V20 Y12
t C8108 * C8109 t C8110 1 C8111 1 C8112 Me2 Y14
0. 47UF —— 0. 47UF —— 0. 47UF —— 0. 47UF 0. 47UF M4 Y16
10% —— 10% —— 6% — 1% —— 0%
, 6.3V , 6.3V , 6.3V , 6.3V , 6.3V P11 Y18
CERM X5R CERM X5R CERM XS5R CERM X5R CERM X5R ————|
402 402 402 402 402 P13 Y20
P15 Y22
» P17 Y24
P19 AB11
! gwllujlé:3 ! ! ?lluleG ! ?llujlé7 P21 VDD VDD ABLS
20% -1 —T 20% —T— 20% P23 AB15
v v v
2 cerm 2 2 ceRM 2 ceRM P25 AB17
402 402 402 —————| oo ®
R11 AB19
] R12 AB21
R13 AB23
1 C8118 t C8119 1 C8120 1 C8121 1 C8122 Ri4 AB25
0. 1UF — 0. 1UF f— 0. 1UF — 0. 1UF — 0. 1UF R15 AC1l1
L qov , v L qov , v , v R16 AC12
Cerm Cerm Cerm Cerm Cerm
402 402 402 402 402 R17 AC13
R18 ACl4
R19 AC15
= R20 AC16
R21 AC17
R22 AC18
R23 AC19
R24 AC20
R25 AC21
T12 AC22
T14 AC23
T16 AC24
75 74 73 47 9 5 _PP1VB_SOGPU_| SNS T18 AC25
T20 AD12
T22 AD14
T24 AD16
Vil AD18
GB- 128 uses 4x4. 7uF, 8x0.47uF, 16x0.1uF Vi3 AD22
V15 W20
?2??A @ ???MHz 1.8V GDDR3 Vi7
C8150 * C8151
4. 7UF 4. 7UF
200 — 200
Y Y
CERM 2 CERM 2
03 03
’ ’ ’ omT
C8156 * C8157 * C8158 * C8159 * C8160 * C8161 * usooo
0. 1UF 0. 1UF 0. 1UF 0. 1UF —— 0.47UF —— 0. 47UF
2006 —— 2006 2006 2006 —— 0% —— 0% NBOP- GS
ov ov ov ov 6.3 6 3V
R 2 cerm 2 cerm 2 cerm 2 CERM X5R 2 CERM X5R 2 BGA
402 402 402 402 40 402 B18 SYMBOL 7 OF 9 J20
) ) J17 J21
u27 J22
C8162 C8163 C8164 C8167 ! AB27 J23
0. 1UF — 0. 1UF 0. 1UF — 0. 47UF AB29 J24
o o o o AC27 329
cErM 2 cErM 2 cErV 2 CERM X5R 2
402 402 402 402 AD27 N27
» » AE27 P27
’ ’ AJ28 R27
E21 T27
C8168 * C8169 * C8170 * Cc8171 ¢ = | FBYbRQ FBVDDQ | —75
0. 47UF 0. 47UF 0. 47UF 0. 47UF ——
10% —T— 10% 10% 10% (€] V27
6.3V 6.3V 6.3V 6.3V
CERM X5R 2 CERM X5R 2 CERM X5R 2 CERM X5R 2 G17 V29
a s 03
Gl8 V34
) ) 22 w7
= H29 Y27
Ji4 AA27
J15 AA29
Ji6 AA31L

T11

Vilg

Vvia

Z={0]0]0)
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Power aliases required by this page:
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Signal aliases required by this page:

— 08000 20
BOM options provided by this page: NBOP- GS ’\Lléggg_oé)s
(NONE) BGA BGA
SYMBOL 3 OF 9 SYMBOL 4 OF 9
o5 7a¢@yFB A DO<0> > 20 | FBA DO FBA OMDO | V32 FB A LMA<4> oD 7 s o 75 FB B DOQ<0> D11 | Fpc po FBc oMo | C17  _ FB B LMA<4> oy 75 0
o 74 FB A DQ<1> R32 | Fga D1 FBA CvpL | V81 FB A RAS L 74 05 o5 75¢@yFB B DO<1> <« 1 | FBC DL FBcovp1 | B9 | FBBRASL ooy 7S s D
o5 1agEr—yFB A DO<2> o« 3L | FBA D2 FBA CVvD2 | Bl FB A LMA<S> oo 7+ o5 75¢@—yFB B DO<2> <« 10 | FBC D2 FBC OVMD2 | D18 FB B LMASS> o s 0
o5 7a(@yFB A DO<3> <« 20 | FBA D3 FBA_OMD3 | Y32 FB A BA<1> 74 95 o5 75¢@yFB B DO<3> <« 2 | FEC DB FBc oMs | P21 FB B BA<l> oy 75 0
o5 7agE—y FB A DOcd> <« 31 | FBA D4 FBA CVD4 | ABSS _J  FB A UWA<2> oo 7+ 0 o5 75C@y_FB B DOcd> <« 8 | FBC D4 FBC OMD4 | A28 | FB B UWA<2> Qo 7 5
05 74 FB A 5> M2 | FBA D5 FBA_CMVDs | 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> <> 20 | FBA DS FBA CVDS | VBS _  FB A UVA<3> oo 74 95 o5 75¢E—yFB B DO<6> <« 2 | FBC D6 FBC OVDS | B23 _  FB B UWA<3> oy 7 0
o5 qEry FBADOT> o o 30 | FeA D7 FBACOWY| VB8 | NCFBACSIL  mw @y FBBOXT> o o F12 | Fpcp7 FBc o7 | B0 NCFBBCSIL mw
o5 7a @y FB A DO<8> <« 23 | FRA DB FBA CVDB | VBO | FB A CSO L oo 7 o5 75(@)—FB B DO<8> <« 1 | FBC DB FBCOvDB | 1 FB B CSO L D 7
o5 7a(@yFB A DO<9> o« 24 | FBA DY FBA CVMD9 | T34 FB A MA<11> oD 7 s o5 75¢@yFB B DO<9> <« 23 | FBC DO FBC CVDo | F20  FB B MA<11> oy 75 0
o5 7aC@yFB A DQ<10> «— 22 | FBA D10 FBA CVMDIO| 135 | FBACASL oo 7+ 95 75 (B> FB B DO<10> o« "L | FBC D10 FBCovDLO | F19 FB B CAS L a7 0
o5 7aq@yFB A DO<11> <« 25 | FBA DI1 FBA CWDLL | ABSL | FBAVEL oD 7 55 o5 75(@y_FB B DO<11> <« 8 | FBC D11 FBC OMDIL| F23  J FBBVEL ooy 75 0
05 74 FB A 12> N34 | Fga_D12 FBA_OwDL2 | Y30 FB A BA<O> 74 95 05 75 FB B 12> A8 | FBC D12 FBC CVD12 | 22 FB B BA<O> o 7 0
o5 7a @y FB A DO<13> <« 32 | FBA D13 FBA CVDI3 | Y34 FB A UWA<5> oD 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 | Fa D14 FBA_CVDL4 | V82 FB A MA<12> 74 95 05 75 FB B 14> Cl1 | rBc D14 FBC_OVDL4 | BY7 FB B MA<12> oy 7 9
o5 1@y FB A DO<15> o« 2% | FBA DI5 FBA CMVDIS | AA30 | FB A DRAM RST o [COT> 74 55 o5 75 (@ FB B DO<15> <«—>_20 | FBC D15 FBC_CwvD1s | F24 | FB B DRAM RST o [OOT 75 o5
05 74 FB A 16> K31 | FBA D16 FBA_CMVD16 | AA32 FB A MA<7> 74 95 05 75 FB B 16> D12 | gpc P16 FBC_CVD16 | 25 _ FB B MA<7> T 75 %
o5 7agE—y FB A DO<17> >0 | FBA DI7 FBA CVDL7 | Y33 FB A MA<10> oo 74 95 'R8200 o5 75¢E—yFB B DO<17> <« 22 | FBC D17 FBC_OWDL7 | B2 FB B MA<10> oy 7 0 'R8250
a5 74 FB_A 18> B0 | Fa D18 FBA CVDI8 | U2 | FB A CKE o[> 10K 95 75 FB B 18> F17 | rBc D18 FBC_CvD18 | @20 FB B OKE oD 10K
o5 7a(@yFB A DO<19> <32 | FBA D19 FBA CVWDLO | Y31 FB A MA<O> oD 7 s Tiew o5 75(@ryFB B DO<19> <«—>_ 15 | FBC D19 FBC_OWDLO | B22  FB B MA<O> oy 75 0 A
o 74 FB A DQ<20> G382 | FBA D20 FBA_OVMD20 | W34 | FB A MA<O> oD 7 55 1R8201 a0 o5 75 FB B DQ<20> F16 | rec D20 FBC_OMD20 | A9 | FB B MA<O> ooy 7S s 1R8251 oz
o5 7agEy—FB_A DO<21> <« B0 | FBA D21 FBA CVD21 | Y35 _  FB A MA<6> oo 74 % 10K o5 7By FB B DO<21> «—» 16 | FBC D21 FBC OVD21 | D22 0 FB B MA<6> Qo s 0 10K
o5 7aq@yFB A DO<22> <« 20 | FBA D22 FBA CVD22 | VB4 FB A LMA<2> oD 7 s Tiew o5 75(@ryFB B DO<22> <« 4 | FBC D22 FBC oMp22 | D20 0 FB B LMA<2> ooy 75 0 Tiew
o 74 FB A DQ<23> GB1 | FpA D23 FBA CvD23 | V30 FB A MA<8> 74 05 a0 = o5 75 FB B DQ<23> F13 | FBc D23 FBC OvD23 | E19 _  FB B MA<B> ooy 7S s a0 =
05 74 FB A 24> H33 | A D24 FBA CVD24 | S5 o FB A LMA<3> oo 7+ s 05 75 FB B 24> D13 | Fpc D24 FBC CvD24 | D19 FB B LMA<3> o s 0
o5 74 FB A DQ<25> K35 | FBA D25 FBA_OvD25 | W30 FB A MA<1> 74 95 o 75 FB B DQ<25> A3 | FBc D25 FBC OVD25 | F18 _ FB B MA<1> oy 75 0
o5 TagEyFB A DO<26> o« 33 | FBA D26 FBA CMD26 | B3 NC FBA MA<13> oo = o5 15¢EyFB B DO<26> <« P13 | FBC D26 FBC ovD26 | CL9  _ NC FBB MA<13> o =
05 74 FB A 27> B4 | FBA D27 FBA_CMVD27 | AB30 FB A BA<2> 74 95 05 75 FB B 27> Al4 | pBC D27 FBC CVD27 | P22 FB B BA<2> oD 75 % C
o ugEy FBADO28> o o K34 | ppa ppg FBA OMozs | AB33 . NC FBA OvD2s ” s rsqEy FBBDO28> o o C16 | ¢pc ppg FeC oves | 23 NC FBC oves ”
o5 74 FB_A 29> E33 | FBA D29 FBA CVMD29 | T33 __ NC FBA CMD29 . 05 75 FB_B 29> AL7 | FBC D29 FBC_CcvD2o | B20 o NC FBC OMD29 7
o5 ragE—y FB A DO30> o o FES4 | ppa pao FBA_ CVD30 | V89 NC FBA CMD3O 7 o5 sqEy FB B DO<30> o o B16 | ppc pgo FBC_CMD30 | A20 . NC FBC CMDBO ”
@ FBADOS> o o 39 | Fea 081 FBA_CLKO | T32 FB A CLK P<0> 74 95 mrqay FBBLDOSL o o P8 Fac D81 FBC_CLKo | EL7 FB B CLK P<0> 75 o
o 70 FB_A_DO<32> AG0 | A pa2 N B A LK N<Os o5 75 By FB_B DO<32> D24 | Fc p32 FBC GLKO* | D17 FB B CLK N<O> 1o o5
o @%«% FBA_D33 Fon LK1 | AGT FE A LK P<ls o @%,_% FBC_D33 e FE B LK P<ls i
e Fo A DO e AL on o FBA CLKL* [nAS0 | FB A 0K NeI> oD 7 % e Fo b DO e F25 | Foc e FBC OLKI* |5 E23 | FB B OLK NeI> o 7 o
o5 74 FB A DQ<36> AF30 | FBA D36 FBA DOW |_P20 B A L<0> e o5 75 FB B DQ<36> F27 | rBc D36 FeC paw |_FLL B B L<0> e
o @y FB A DO37> o G ADSO | ppp pa7 - H—'L@m B A L<is s sqEy FB B DO37> o o B28 | ppc opay e Dlo e L<i>
o5 74 FB A DQ<38> AC32 | Fpp D38 FBA_DQVL e o 75 FB B DOQ<38> F28 | Fec pas FBC_DovL T—’#@ e

330 @ FBBDO38> o o T2
AE30 FBA_DQVR «» FB A DOM L<2> CBD 74 9 B B D29 FBC_DQve
os 7a¢g—yFB A DQ<39> > FBA_D39 FBA_ B4 FB A DOM L<3> . 95 15¢B> DO<39> > FBC_D39 FBC. AL6 FB B DOM L<3> o

05 74 FB A _DQ<40> AE32 | FBA D40 AF32 95 75 FB B DQ<40> A25 | FBC_ D40 027

FB A L<a> FB B L<a> I
o5 1aqEr>_FB A DO<a1> <« 733 | FBA D11 FBA DQW | 7e o o 75 FB B DO<d1> B25 | Fgc_pa1 FBC bows | 7 o
AF3a = FBA_DQVB 35 o o FB_A DOM L<5> B> 7 9 D25 = FBC_DQVB FB B L<5> 7 o
os 7a¢gr—yFB A DQ<42> -—> FBA_D42 - AL32 9s 5@y FB B DQ<42> -—> FBC_D42 . D34
EB A 43> AE35 | £pA a3 FBA_DQVB FB A L<6> 74 95 B B 43> C26 | e a3 FBC_DQVB FB B L<6> 75 95
os raqEry—FB A DQ<d3> o o f="9 | \ AL34 EB A L<7> srsqEry B B DOsAS> o o 2 — A34 FB B L<7>
o5 1agEr>_FB A DO<ad> s 523 | FBA D14 FBADOW | " g o FBADMLT> ___cpr 7 o o 15@~_FB B DQ<d4> «> 28 | FBC D14 FBCDQW | =~ o » FBBDML<r> (v o
FB A 45> AE34 FB B 45> B28
o Fo A Docdos Ao | Do FBA_DQS_Rw0 | N82 FB A 0> 70 05 oo o b DOaos "2 | oo FBC_DQS_RW0 | D® FB B 0> 5 o5 05 70 76 72 72 o PPIV1_SOGPU_REG
o B FBA DO o p7Pon ) FBA DIS FBA DGS_RN1 | L35 FB A 1> 74 05 oo FB B OO0 oy TP FEC FBC_DGs_Rn1 |_B1O FB B 1> 75 05
o5 74 FB A DQ<47> AB32 | FBA D47 i o5 75 FB B DQ<47> A29 | paC D47 i L8290
FB A DO<48> ANB3 | Fpa 4 FeA_Dos P2 |82 F8 A 2 e FB B DQ<48> E29 | pc pys FBC DGS RN2 | Bl o 2 e FERR- 220- OHM
o5 1B DO< - 7 =5 05 75 B DO< -«—> . B4 e N
05 74 FB A 49> AK32 | FBA D49 FBA_DQS_RNS FB_A 52 e o5 75 FB B 49> F29 | FBc m49 FBC_DQS_R\3 2 759 PP1V1 GPY FBPLLAVDD} F .
. AD32 - F26
AL33 FBA_DQS_RN\4 FB A 4> 74 95 D30 FBC_DQS_RN4 FB B 4> 75 95 M N_LINE WDTH=0. 2 MV
os 7a¢g—yFB A DQ<50> > FBA_D50 FBA DOS | AC34 B A 5> 83 78 76 73 71 s PPLV1 SOGPU REG 95 75 FB B 50> FBC_D50 FBC DOS | A26 B B 5> VINTRECK W DTH=0: 2 WM
o5 74 FB_A DQ<51> AMB3 | A D51 FBA*E GRS HL@NM B A o> e L8200 o5 75 FB_B_DQ<51> E31 | rpc D51 FBC*E SRS T e o> e " Cc8290 |* C8291 |*
05 74 FB A 52> AL31 | FBA D52 \DOS_RNG s FERR. 220- OHM 05 75 FB B 52> @33 | FBC D52 - DOS_RNG e
FB A DO<53> ARKGO v FBA DQs R\7 | AI35  FB A RDOS<7> ] 7 55 0- O FB B DO53- 063 FBC_DQs_R\7 | A3 o FB B RDQS<7> ] 5 %
- FB_A_DQ<54 AJ30 E;igssi AR Aauaiay ATUEEE 0 ’ - 75@ FB_B_DQ<54> —s 32 E:iigi
> N_LI'NE_W DTH=0. MM
e FE A DOS55> ATBO_| oA pos FBA_DQs_weo | N31 FB A 0> 74 95 NNEGK W BTH=0. 3 W 0402 e FE B DOS55> 32 | roc pos FBC_DQs_weo | E10 FB B 0> 75 95
o 7B DO< -—> 7 A o5 78 . ALO
FBA_DQS_WP1 529 FBC_DQS_WP1 FB B 1> 75 o5
o5 74 FB A 56> AMBS | EBA D56 i 05 75 FB B 56> FBC_D56 Dia =
— — FB! 2 FB B 2>
o5 74¢Ey FB A DQ<57> 83 | FBA D57 FBA_DQS_ w2 o 15¢E~_FB B DQ<57> 22 | FBC D57 FB%DQ87$3 G o b - 7s 08
os 74 FB A DO<58> A5 | A psg o DQsD@xi o 75 FB B DO<58> B3L | rgc_pss FBEDQSDQSWM TRy = R so 74 73 72 47 0 o _PP1VB_SOGPU J SNS
. DOS Cc31 > DQS_ ) 75 95
05 74 FB A DQ<59> AHS2 | Epa DBY SNS o5 15¢EyFB B DO<59> -—> FBC_D59 B26
@ FBADXS> 4 T | FBA — FB B >
e Fo A DOco0s AB4 | Fon Do FBA_DQS_VPS i FB B DO<60> B32 | ke poo FBC DOS WS > o R8204'| R8295'
ANBA - FBA_DQS_WP6 32 — FBC_DQS_WP6 FB B 6> 75 95
95 74 FB A 61> FBA_D61 FBA DOS W7 95 75 FB B 61> FBC_D61 FBC Dos w7 | A32 B B 7> 60.]4}/n 1. 07150
o 74 FB A _DQ<62> AL35 | FpaA D62 \ DB 0 75 FB B_DO<62> B34 | Fpc D62 - DGs) e 116w 1116w
: S
o5 74 FB A DQ<63> AI33 | FBA D63 FB_DLLAVDDO A o 75 FB B DO<63> B35 | FBC D63 FB_DLLAVDDL | J19 st oz ,
29 | rea RELO FB_PLLAVDDO 0 1 | rec rEwo FB_PLLAVDDL | 718 ]
, oL il
éic FBA_RFUL* FBA DEBUG| T30 FBA DEBUG ° 2 | FBC_RFUL* Fec peBuc| G19 _  FBC DEBUG ‘ GPU FB VREF . .
9 4 ‘
o1 TBARFR g AL pp voo| K27 o | FBCAL PD VODO 5| FBeRRR FB_VREF | I27 o NO STUFF NO_STUEE .
FBA_RFU3 L27 FBC_RFU3 2 1 R8297 R8296
9 | FBA_RFUA FB_CAL_PU_GND FBCAL_PU G\D PLACEMENT_NOTE=PI | to UB00O 4 | FBC_RFUA 8296 1. 02K 2. 49K
9 = FB_CAL_TERM GND FBCAL TERM GND - =rlace close to : = - 0. 1u¢ - 02K - 49K
FBA_RFUB* = = o FBC_RFUS* 10% 1160 1160
9 - 7 X5R 2 M- LF MF-
FBA_RFUB 27 | FBC_RFUS R 02, 02,
9 | FBA_RFUT* 40. 2 NCS28 | FBC_RFUT*
*—q 1% L
PLACEMENT_NOTE=PI | .
PLACEMENT_NOTE=Pl ace cl ose to UB0OO. i ir CENENT_ ace close to US000 GPU_FB_VREF_UNTERM L —
02 M N_LTNE W DTH-0 25 mm
2 NO STUEE| M NNECKW DTH=0. 25 mm
= = QB295
SSMBNL5FEAPE
sorsss NV &6 Frame Buffer |/F

SYNC_NMASTER=MUXGFX SYNC_DATE=07/ 10/ 2008 A
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

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

77 76 75 74 [TRD FB_VREF UNTERM

SI ZE DRAW NG NUMBER REV.
@ APPLE | NC. SCACE =T o3
e 7 o

8 7 6 5 4 3 | 2 1




8

5

www.bufanxiu.co

mT ouT Page Not es
| TI L
74 73 72 47 9 QSPP1V8 SOGPU | SNS CRITICAL 75 74 73 72 a7 9 3 PP1V8 SOGPU | SNS xR CA Power aliases required by this page:
. o o . . A2 |vDDO Us400 VSso|_A3 . o A2 |vDDo Us450 VSSo|_A3 - =PP1V8_S0_FB_VDD
All |vDDL BGA vss1| ALO0 All |vDDL BGA vss1| _ALO0 - =PP1V8_SO_FB_VREFA
C8400 * 1 C8401 1 C8402 1 C8403 1 C8404 F1lvbD2 (2 OF 2) Vssz2[ GL C8450 * 18451 1 C8452 18453 1 C8454 F1|lvbD2 (2 OF 2) Vss2| GL Signal aliases required by this page:
10UF . 1uF L 1uF . 1uF L 1uF 10UF 0. 1uF  —— 0. 1uF L 0.1uF ——0.1uF :
o 0,0 0, 1u 0, 1u 0, 1u Fialvoos T o vess a2 % W T w T e £ g oo (N
s, 2 eV 2 eV 2 eV 2 v M voa & g vssal L1 2, 2 18V 2 1oV 2 18V 2 1oV M voos & g vssa| L1
603 402 402 402 402 M2 |vDDs \ vsss| L12 603 402 402 402 402 M2 |vDDs \ vsss| L12 BOM options provided by this page:
‘ ‘ ’ VDD6 g 8 vsse| V3 ‘ VDD6 g 8 vsse| V3 VRAMA
Vi1 |vopr o < vss7| V10 L L Vi1 |vDD7 o < vssy| V10
= [SEIN] = S
KLvopro 7 Q9 vssaol I1 KLjvooao 7 @ vssao| J1
. K12 yppar & o vssal| 312 K12 lvppar  § o vssail J12
) )
AL 29 B1 AL 23 B1
1C8410 |1 CB415 LDy x VSO 1C8460 |1 CB465 LD x VSSO—
—— 0. 1uF 0. 1uF VDDQL - vssaL L 0. 1uF  — 0. 1uF VDDQL ™ VSSQL
Cl |vDbQe vssqe| B9 T 1% T Cl |vDbQe vssqe| B9
2 2
C4 VDD vssqa|_B12 xR xR C4_\VDDQB vssqg| B12
9 |vDDQ# vssqu| DL v ) WB400. 31 WB400. 312 9 VDD vssqa| DL
Connect to designated pin, then GND c12 v Vssg D4 Connect to designated pin, then GND c12 |voocs Vssg D4
El |VDDQs vssQe| D9 L El |VDDQs vssge| D9
PP1VA 1 —
74 73 72 47 9 5 _PP1VB_SOGPU I SNS 1 = £ v vesor| D12 a3z AT 08 8_SOGPU_| SNS 1 = 4 v vssar| D12
’ ’ E9 |vDDQB vssge| 2 ’ ’ E9 |vDDQB vssge| &
E12 |VDDQO V! Gl1 E12 |VDDQ VSS Gl1
C8420 * 108421 1.C8422 18423 1.C8424 18425 1 C8426 34 SS9 L2 C8470 1.C8471 18472 1.C8473 1C8474 1 C8475 1 C8476 34 v o vss Qg L2
10UF 0.1uF ——o0.1uF —-o0.1uF 0.1uF ——o0.1uF ——0. 1uF VDDQLO VSSQLO 10UF 0.1uF  ——0 1uF ——0 1uF —— 0. 1uF 0. 1uF  —— 0. 1uF DOQL QL
o5 i3y i3y i3y priA priA priA NL \vDDQL2 vssQiz PL o5 0% 05 priA priA 0% 05 NL \vDDQL2 vssQu2| PL
| N4 vDDQ1L3 VvssQL3| P4 | N4 vDDQ1L3 vssQi3| P4
= o N9 VDDQL4 vssQual P9 ¢ = o N9 IvDDQL4 vssQual P9 o
74 279 GPU FB_A_VREF_DI V = N12 |vDDQL5 vssQLs| P12 74 27 0 GPU_FB_A_VREF_DI V = N12 |vDDQL5 vssQLs| P12
Rl vDDQL6 vssQiel T1 Rl vDDQL6 vssQie| T1
R8430* R8433* R4_vDDQL7 vssQL7| T4 R8480" R8483* Ré_vbpQL7 vssQu7| T4
549 549 RO |vDDQ18 vssQLg|_T9 549 549 RO |vDDQ18 vssQig| T9
19 19
118w 118w R12 |vDDQL9 vssQiol_T12 116w EC R12 |vDDQL9 vssQio| T12
5 OF OF 5
262 202 V1 VDbQ@Ro 02 02, V1 |VDbQRo
V12 |vDDQe1 = V12 |vDDQe1 =
. FB A0 VREF HL |VREFO . FB Al VREF HL |VREFO
FB A2 VREF . H12 |VREF1 FB A3 VREF . H12 |VREF1
R8431" R8432'| |' CB431 R8434' R8435" 8432 R8481" R8482" 8481 R8484* R8485'| |' CB482
1. 33K 931 0. O1UF 1.33K 931 0. O1UF 1.33K 931 0. O1uF 1.33K 931 0. O1uF
) 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 a2 1/ 16W 1/ 16W 2 ¥
M- LF M- LF R M- LF M- LF R M- LE M- LE e M- LE M- L b
202, 202 , 202, 202 , 202, 202, 202, 202,
= = = _ FB A2 VREF UNTERM L = = = FB A3 VREF UNTERM L
FB A0 _VREF UNTERM L FB Al VREF UNTERM L
FB, A CLKO TERM FB A CLK1 TERM
VRAMA VRAMA VALTAGES0. oV @400 | B @400 | (P VRAMA VRAMA (ALTAGE=0. 9V @450 | DB @450 | Pp
R8440" R8442" R8444" R8446" C8446 1 SSMONISFEAPE SSMONISFEAPE R8490" R8492" R8494" R8496" (0;3;11%? EB SSMONISFEAPE SSMONISFEAPE
e 12 12 243 0.01UF —— . .. 1y FB_VREF_UNTERM e 122 123 245 " 19% s 14 19 [Ty FB_VREF_UNTERM
1/ 16W 1/ 16W 1/ 16W 1/ 16W 1% 7776 16w 16w 16w 16w ERM 2 7776
Vs Vs Vs M6 cer ? 2|G S 5|G 5 Rt ) Rt ) 402 , 402 , 402 2|G 5 5|G S
2 2 VRAMA 2 VRAVH 2 B g VRAVH VRAVH 1
'R8443 'R8445 'R8447 = 'R8493 'R8495 ‘R8497 =
121 121 243 oM T = = 121 121 243 oM T =
19 19 To6
1/ 16w 1/ 16w 1/ 16w CRI TI CAL asw isw isw CRI TI CAL
i i V- LR . . .
, 402 , 402 , 402 , 402 , 402 , 402
s TR FB A MA<O> > K9 us400 pwo|_E3 FB A L<3> 73 95 95 74 73 [TR) FB A MA<O> > K9 |a0 us450 pw| E3 FB A L<7> 73 95
7 [y _FB A MA<1> > HI1 BGA pvi| _E10 FB A L<2> 73 05 o5 74 72 [Ty_EB A MA<1> > Hllm BGA pvi|_E10 FB A L<5> 73 05
73 [ry_FB_A LMA<2> _»_ Ki0 (1. OF 2)  pwp| N10 FB A L<0> 73 05 o5 73 [Ty FB_A UMA<2> o KIO |pp (1IOF 2)  pwe| N0 FB A L<6> 73 95
7 [y _FB_A LMA<3> DY é < owlms FB A DOM L<1> 75 5 o 75 [y FB A UWA<3> > W las i < owlms FB A DOM L<4> 75 5
7 [y EB A LMA<4> - ] g m Dl B2 o o, FBADOA>  my o oo 72 [T)-FB A UWA4> > ] g r Dol B2 FB A DQ<59> 7 0
o2 IIZIZA25> -2 'g 8| B o o FBADOB: e 7 DA UNX‘:Z? > g g| o= FB A DO<58> 73 95
E \<6> @
. FB A MA<7> L S s DRL 2 o o FBADODP9> gy e FB A MA<7> > is S % e EB_A DO<63> 7%
7 > - S ps|_C3 FB A DO<31> 73 05 e 0D >0 & g D &3 FB A DO<60> 73 95
7> [-FBA MA<B> G . E2 2 os 74 7> [TID)-FBA MASE> - )3 E2 FB A DO<57>
FB A MA<O> Wi & © DY E2 o o FBADQ28> g3 FB A MA<O> ™ & © D4 7 0
= D> —> oo DQs|_F3 FB A 27> 73 o5 95 74 73 [Ty —> o o pQs|_F3 FB A 56> 73 o5
b | B8 ¢ FBADO2T> pry FB A MA<10> K11 2
73 ry-EB A MA<10> . § M F2 FB A 2 9% 74 73 [Ty —»> § M F2 FB A 61>
- M DB F2 o g FB A DQ25>  peyvaos FB A 11 Lo M DQB 73 o5
7 [y FB A MA<11> > L9 N & 5 o5 74 73 [TR) MA<11> —-»> S = FB A 62>
FB A CKE Ho o L D7 B 4y FBADO26> gy a0 FB A CKE o o L ow 73 o5
7 [ —> - B11 FB A 20> 747 [T —> - B11 FB A 40> 73 o5
FB A MA<12> J3 WM e e 95 74 73 FB A MA<12> > J3 b8
¢ - DR B0 o o FBADO22>  cpmass oo - bo|_B10 FB A DO<47> -
7s rey-FB_A_CLK_P<0> »JI1 DQLO| Cl1 o o FB A DQ<21> B> 78 % s 73 [Ty-FB_A_CLK_P<1 »J11 X DQio| Cli FB_A 46> 73 95
7 [rmy_FB A CLK N<0> > J10 D1l Cl0 o o FB A DQ<23> CET> 72 9 o5 72 Ty FB A CLK Nel > J10-ck+ DQL1| C10 FB A 45> 73 05
75 y-FB A CS0 L > F4 pQL2| E1l FB A DQ<19> 73 08 74 72 [Ty -FB_A CSO L »> F4cso* DQL2| E11 FB A DQ<42> 73 05
s Ty FB_A VE L > H4, DQ13| F10 FB_A 18> 73 95 o5 74 73 [Ty FB_A VE_L > HA - WEx 5 DQL3| F10 FB_A 44> 73 95
7y FB A CAS L > F9 DQLal F11 FB A 16> 73 05 os 74 70 [Ty EB A CAS L > F9{cas* E DQL4| F11 FB A 43> 73 95
7y FB A RAS L o HIO L pqus| GLO FB A DQ<17> 73 08 o5 74 73 [Ty _FB A RAS L s HIO{RAS* L Dpais| GLO FB A DO<41> 73 95
FB A0 ZQ A4  DQle| M1 FB A 5> 73 05 FB Al ZQ MZQ  DQL6| M1 FB A 54> 73 05
FB A0 MF > A9 pQL7| L10 FB A 4> 73 05 FB Al MF > A9 |vF DQu7| L10 o o FB A DQ<55> GBS 72 9
FB A0 SEN > V4 pQig| N11 «—> FB A DO<6> CED 73 %5 FB Al SEN > V4 |seN pQig| N11 «—> FB A DO<53> CED> 73 %5
s TRy FB A DRAM RST > Vo DQL9| _MLO FB A 7> 73 95 % 74 73 [TR) FB A DRAM RST > V9 |RESET DQLO| MO o o FB A DO<52> B 73 95
pQeo| Ril FB A 2> 73 05 pQeo| RL1 FB A 49> 73 05
7 (oor} FB A RDQS<3> - D3 o T FB A DO<3> o o5 73 ¢oor} FB A RDQS<7> <+ JROGs0 pee1| R10 FB_A_DQ<51> 73 05
FB A RDQS<2> <« D10 o5 73 FB A RDQS<5> <« D10 |RDos1
75 T} DTS pee2| T11 FB A DQ<1> 7305 P — o> T DR2| Ti1 FB A DQ<50> 73 05
72 (oor}-FB_A_RDQS<0> - T1o B A o 55 73 (T} RDQS<! - RDQS2 T10 B A 45>
FB A RDOS<1> P3 L D23 73 95 o 72 FB A RDQS<4> <« P3 |RoOss L D3 73 95
Resu - [ DQeal M FB_A 13> 73 05 < - [ D4l M FB_A 36> 73 05
FB A WDQS<3> D2 pQes| L3 FB A 15> 73 05 05 73 FB A WDQS<7> a D2 |Wpaso pQes| L3 FB A 37>
™ O - [mmg —»> GDDR3 Fr Buffer A (T
> Tm>_FB_A WDOS<2> . ou oope| N2 FB A DO<14> 1a o % 72 [y FB_A WDOS<5> D1 [vnost bope| N2 FB A DO<32> 1a o ane Buffe (Top)
7 [TH> FB A WDQS<0> > P11 D7 M8 FB A 12> 73 o5 % 73 TR FB A WDQS<6> > P11l |\WpQs2 DR7| M8 FB A 38> 73 95 SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008}
FB A 1> P2 R2 FB A 10> FB A 4> P2 R2 FB A 39>
M VECs< - bee 2 7 o 7 T — - VoS3 bees "= oA ad 7o NOTI CE OF PROPRI ETARY PROPERTY
b EB A BA<O> N @ DQR9 FB A 9> 73 05 . FB A BA<O> N ® |aro D@9 > 73 05
> - Dol T2 FB A 8> 73 95 o> ™ 3 Dol T2 FB A 33> 73 95 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
TRy FB A BA<1> -> A Ta B A 11 95 74 73 [TRD FB A BA<1> -> & a1 P T3 B A 35> PROPERTY OF APPLE COVPUTER, |NC. THE POSSESSOR
FB A BA<2> H3 L D®1 > 73 95 o5 74 73 EB A BA<2> g He |maz & L D1 73 95 AGREES TO THE FOLLOW NG
3 I —> ™ —> | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
NC>E2 NCx22|RFU 11 NOT TO REPRODUCE CR CCPY I T
1 1 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
R8448 R8449
243 100 R8498* 'R8499 SIZE | DRAW NG NUVBER REV.
Yt S S Piew 243 100 D oo
M- LE Ve LF 1% 5% )
402 2 2 402 :I;:EUEW #}E\é\/
202, , 402 APPLE 1 NC. SCALE ST [
NONE 74 o7

74

74

74

74

74

74

74

74

74

74

74

74

\l

2




8 | 7 | 6 5 2 3 > WWW.bufanxiu.co

o T o Page Not es
CRI TI CAL - - .
74 73 72 47 9 3 PP1V8 SOGPU | SNS CRITICAL 75 74 73 72 a7 9 3 PP1V8 SOGPU | SNS Power aliases required by this page:
75 . . . . . A2 |vDDO Us500 VSSo|_A3 . . A2 |vDDO Us550 VSSo|_A3 - =PP1V8_SO_FB_VDD
All |vDDL B(53A vss1| ALO0 All |vDDL BGA vss1| _ALO0 - =PP1V8_SO_FB_VREF_B
C8500 * 1 C8501 1 C8502 1 C8503 1 C8504 F1lvbD2 (2 OF 2) Vssz2[ GL C8550 * 1 C8551 1 C8552 1 C8553 1 C8554 F1|lvbD2 (2 OF 2) Vss2| GL - - - - -
. N J Signal aliases required by this page:
10UF 0. 1uF 0. 1uF 0. 1uF 0. 1uF F12 T - Gl12 10UF 0. 1uF 0. 1uF 0. 1uF 0. 1uF F12 |vDD3 T < vss3| Gl2
20% 10% 10% 10% 10% VDD3 VsSs3 20% 10% —T 10% T 10% —T7 10% ( ’\D\E)
83V 2 2 18V 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
R XeR
) 402 402 402 402 M2 |vDDs \ vsss| L12 603 402 402 402 402 M2 |vDDs \ vsss| L12 BOM options provided by this page:
‘ ‘ ° V2 \vpoe g 8 vsse| V3 e V2 \vpbe g 8 vsse| V3 VRAMA
V11 \vpD7 o < vss7| V10 1 V11 \vpD7 o < vss7| V10
= [SEIN] = S
KLvopro 7 Q9 vssaol I1 KLvopro 7 9 vssaol I1 D
. K12 lvppar  § o vssall J12 K12 lvooar o vssal J12
)
AL g3 Bl INRY, s vssqo| Bl
1 8510 | C8515 VOO § x VSSQ 1 C8560 | C8565 ooy X o
——0.1uF 0. 1UF Al2 \VDDQL ™ vssqu B4 ——o01uFr -0 1uF Al2 \VDDQL @ VSSQL
Cl |vDbQe vssqe| B9 T T Cl |vDbQe vssqe| B9
4 |vpbs vssqa| B2 2 R 2 xR 4 |vpbs vssqa| B12
9 |vDDQ4 vssQ4| DL . . 18500. J1 18500. J12 < |vDDQ4 vssQ4| DL
Connect to designated pin, then GND c12 v Vssg D4 Connect to designated pin, then GND c12 v vsscs|_D4
E1 |VDDQ6 Vv Do L El |VDDQs vssQs| DO
74 75 72 47 5 5 PPLVB_SOGPU I SNS ! = N Vizg P 75 74 73 72 47 0 o PPLVB SOGPU | SNS ! = N Vssg P
’ ’ E9 |vDDQB vssge| 2 ’ ’ E9 |vDDQB vssge| &
E12 |VDDQ® vssge| Gl E12 |VDDQ® vssge| GL1
C8520 * 18521 1 C8522 1 C8523 1 C8524 1 C8525 1 C8526 34 @ L2 C8570 * 1 C8571 18572 1 C8573 1 C8574 1 C8575 1 C8576 34 v o vssaro| L2
10UF 0.1uF ——o0.1uF —-o0.1uF 0.1uF  ——o0.1uF ——0. 1uF VDDQLO VSSQLO 10UF 0.1uUF ——0 1uF ——0 1uF —— 0. 1uF 0. 1UF  ——0 1uF DOQL
o, , 1oV T, T, iV , 1oV T, iV Y 39 IvDDQLL vssQiif L1l v, , 1oV , 1oV , 1oV , 1oV 2 3622 2 1oV 39 IvDDQLL vssQiif L1l —
XeR XeR
55 205 205 205 205 205 205 $ VDDQL2 VSSQL2 2 55 205 205 5 05 05 05 $ VDDQli Vigi ;11
: VDDQL3 VSSQL3) : VDDQL Vv
= o N9 VDDQL4 vssQual P9 ¢ = o N9 IvDDQL4 vssQual P9 o
75 27 0 GPU_FB_B_VREF_DI V = N12 |vDDQL5 vssQLs| P12 75 27 o« 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 vopQL7 vssQi7| T4
549 R8533* RO vDDQL8 vssQiel_T9 549 R8583" R9_vDDQ18 vssQis|_T9
118w 549 R12 |vDDQL9 vssQiol_T12 118w 549 R12 |vDDQL9 vssQio| T12
V62 1 16W V1 VDbQ@Ro V62 YEC V1 |VDbQRo
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 C
R8531" R8532'| |* C8531 R8534* R8535" 8532 R8581'| R8582'| |' €858l R8584* R8585'| |' 8582
1.33K 931 0. O1uF 1.33K 931 0. O1uF 1.33K 931 0. O1uF 1.33K 931 0. O1uF
T T 0% “% T 0% T T 199 T T 0%
1/ 16W 1/ 16W 2w 1/ 16W 1/ 16W 2 2w 1/ 16W 1/ 16W 2 Ceru 1/ 16W 1/ 16W 2 ¥
MF-LF MF-LF 402 MF-LF MF-LF 402 M LE Ve LE 402 M LE Ve LE 402
202, 202 , 202, 202 , 2 2 2 2
= = = _ 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 varTAcE=0. v 8500 | B @500 | PP VRAMA VRAMA VOLTAGE0. 9V @550 | B @550 | PP
1 1 1 SSMBNL5FEAPE SSMBNL5FEAPE
R8540" R8542" R8544" R8546" 8546 SSVBNISFEAPE SSMBNLSFEAPE R8590" R8592" RB594 RB596 8596 EAPE EAPE
- 121 121 4 - f—
e 122 123 243 10% T 5 74 73 FB_VREF_UNTERM B o o 15 10% T 75 74 73 FB_VREF_UNTERM
1/ 16W 1/ 16W 1/ 16W 1/ 16W ctom 2 7 78 D 16w asw asw asw G 2 7 7 OO —
M- LF M LE M- LF M- LF M- - - - ER
402 , 402 , v 402, v 402 , 402 2|G Bin 5|G St 402, 402 , v 202, v 202, 2|G ST 5|G ST;
'R8543 'R8545 'R8547 = ’R28593 ’R28595 ’22483597 = T
oM = — 121 121 oM = =
B B g T - - 1 1% 2
1/ 16w 1/ 16w 1/ 16w CRI Tl CAL asw isw isw CRI TI CAL
95 75 73 [TR FB B MA<O> > K9 a0 uss00 pwo|_E3 FB B DQM L<1> ] 73 95 95 75 73 [TR> FB B MA<O> > K9 |a0 uss50 pw| E3 . FB B DQM L<6> QW] 7 %5
o5 75 72 [Ty_EB_B MA<1> > HL1 a1 BGA pvi| _E10 FB B L<0> 73 05 o5 75 72 [ry_EB B MA<1> > Hllm BGA pvi|_E10 FB B L<5> 73 05
o5 73 [Ty _FB B LMA<2> G K10 a2 (1 OF2) | N0 FB B DOM L<2> Ty 7s s o5 73 [Ty FB_B UMA<2> o KIO |pp (1ICFH2) pve| N10 FB B L<4> 73 05
°s 73 [TR FB B LMA<3> > M é H DVvB|_N3 FB B L<3> 73 95 95 73 [TR> FB B UMA<3> > M |A3 % DvB|_N3 FB B L<7> 73 95
o5 73 [Ty-FB B LMA<4> —»> ka \ g* poo|_B2 FB B 12> 3 05 o5 73 [TRy-FB B UMA<4> —»> t; A4 \ g r bl B2 FB B 49> 3 0s
o5 73 [Tmy_FB_B_LMAS5> - H2 rg 8 oo B F& B Docos i o 72 [Try_EB z lNA25> - A5 'g 8 pau| B3 FB B DQ<50> 7308 B
95 75 72 [Ty_FB B MA<6> > ks 2 oe|_ 2 FB B DO<11> oy o o o5 75 73 [Ty-FB B MA<6> -»> A6 S 9 pe| @2 FB_B_DQ<48> 7308
95 75 73 [TRy-FB B MA<T> —> L4 o § 3 FB B 10> s 75 73 [TRy-FB B MAST> —> L4 a7 9 N [>oc]ikes] FB B 51> 73 95
05 75 73 FB B MA<8> o K2 ® o bQs 73 95 o 75 73 FB B MA<8> L K o o
m - " 4 o pQu| E2 FB B DQ<13> 25 55 LU g VA<OS - 4 o ps| E2 FB B DQ<53> 75 05
os 75 73 [Ty-FB B MA<9> -»> 9 Ds|_F3 FB B DO<15> 73 05 %5 75 73 [T > 9o pos|_F3 FB B DO<55> 12 0
os 75 70 [TR)-FB B MA<10> > Kl 23 DQs|_F2 FB B 14> 73 95 os 75 72 [Ty-FB B MA<10> > :3 DQs|_F2 FB B 54> 73 05
05 75 73 [Ty _FB B MA<11> - L9 q X o] G i o o5 75 72 [TEy_FB B MA<11> > L9 8 N g e i . e
o L 73 05 L
7 7 [Ty-FB B CKE —> o DpgelBl1 FB B 6> 73 05 75 73 [TRy-FB B CKE > ;2  Dqs|_Bll FB B 1> 73 o5
95 75 73 [TRNy_FB_B MA<12> > J3 bos|_B10 B B 5> e 95 75 73 [TNy-FB B MA<12> -> bop|_B10 B B . S
95 72 [TRy_FB_B_CLK_P<0> > J11 |ck pQLo| Cl1 FB_B 3> 73 05 o5 72 [Ty-FB_B_CLK_P<1> > 11k DQio| Cll o o FB B DQ<40> Cer> 7 o
o5 72 Ty_FB B CLK N<0> e J10cK* pQL1| Clo FB B 4> 73 05 o5 72 Ty _FB B CLK N<l1> > J10-ck+ DQL1| C10 FB B 47> 73 05
—»>
75 73 y_FB B CSO L - F4_|cso pQi2| E11 FB B 0> 73 o5 7s 73 ry-FB B CSO L > F4cso* D2l Ell o o FB B DO<44> (B 395
05 75 73 [Ty FB_B_VE L o e O bars|_F10 FB B DO<2> 7 s 95 75 72 [Ty FB_B_VE L - Hdwe B bars| F10 FB B DO<45> 70
95 75 73 [TR FB B CAS L - F9-lcAst T DQL4| F11 FB B 1> 73 95 % 75 73 [T FB B CAS L »> F9cas* E DQL4| F11 FB B 43> 73 o5
—»> | F1l 4 o FB B DO43> g |
95 75 73 [Ty_FB B RAS L > H10{RAS* : L Dpais| GO FB B 7> 73 95 o5 75 73 [Ty FB B RAS L —» H104RAS* L bqis| GO FB B 46> 73 05
FB BO ZQ M7Q r  DQlel M1 FB B 21> 73 05 FB B1 zQ MZQ  DQL6| M1 FB B DQ<34> Cer> 7 o
FB BO M > A9 |vF pQL7| L10 FB B 16> 73 05 FB Bl MF > A9 |vF DQL7| L10 FB B 35> 73 05
FB BO SEN - V4 |seN pQig| N11 FB B 9> 73 05 FB Bl SEN > V4 |seN pQig| N11 «—> FB B DQ<33> CBD 73 95
o5 75 73 [Ty_FB_B _DRAM RST > V9 |RESET DQL9 gg FB B ;;> 73 95 95 75 73 [TNy_FB_B _DRAM RST »> V9 |RESET DQ19 gg E: S ziz 73 95
DQRO FB B > 73 95 ROCS e DQRO 73 95
o5 73 (oor}-FB B RDQG<1> <+ D8 1RDGS0 D1l R1O FB B 22> 73 65 o 72 on-FB B 6> - " RDQSO DQe1| R10 FB B 38> 73 95
o5 72 (o} FB B RDOS<0> - D10 |RDGS1L o B B P e o 72 (oor} FB B RDOS<5> T RDQS1 2| T11 B B 39> e
o5 73 oom}-EB_B_RDQS<2> P10 Ros2 L Dbqes| T10 FB B DO<23> 70 o s qon-EBB 42 T e L Dqes| T10 FB B DQ<36> 705
os 73 oomp FB B RDCB<3> - PS | RDGS3 r Doeal M FB_B_DO<26> 72 0 o 7 g8 B ROGB<T> - RDQS3 r pQeal M2 FB_B_DO<56> 72 05
D2 L3 FB B 57>
os 7o [Ty-FB B WOOB<1> i bQs) L3 FB_R Do27> 7 o5 o 7o [r>-FB B WOOS<6> - VDQs0 bQ2s GDDR3 Frame Buffer B (Top)
o5 73 [Ty_FB B WDQB<0> > D11 wpgsi DQee| N2 FB B 31> 73 o5 o5 73 [Ty FB_B WDQB<5> _» D11 lvpost D6 | N2 FB B 63> 73 95
s 73 TNy FB B WDQE<2> - P11l |\WpQs2 DQR7| M8 FB B 28> 73 95 s 73 Ty FB B WDQ5<4> > P11 \WoQs2 DQR7| M8 FB B 59> 73 95 SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008} A
-
P2 R2 FB B 58>
o 72 [Tm-FB B WDOS<3> P2 jvnass o o . 7 o8 s 72 B B WDOS<7> - VoS3 o Fs o o 7 NOTI CE OF PROPRI ETARY PROPERTY
‘$ - DOx! CBD 73 9 ©® 73 95
oo 7572 I-FB B BA<0= - g BAO DQBo|_T2 FB B 29> 73 95 %5 75 70 [T E: : Eﬁziz - & BAO 3 DRBOo| T2 FB B 61> 73 95 THE_| NFORMATI ON CONTAI NED HEFﬁ:N #ﬁgg&gg&gw
o5 75 70 [TR)-F2 B BAS> Sy L el s FB B DO<30> e NIRRT BT | ol 13 FB B DO<60> 205 AR Yo TR SRR 1N
oo 7 72 [Ty FB B BASZ> —»> BR2 & %0 7T M —-»> E | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
NC>22|RFU NCx22|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 1% 5% SIZE | DRAW NG NUVBER REV.
1% 5% 1/ 16W 1/ 16W
1/ 16W 1/ 16W W LE MeLF D 051- 7892 A0.0
ME-LF ME-LF 2 2
202 , , 402
@ APPLE | NC. SCACE =T o3
NONE 75 o7

2 1

©
~
o

(03]

IN

w




8 |

6

> WWWw.bufanxiu.co

Page Not es

Power aliases required by this page:
- =PP3V3_GPU_VDD33

- =PP3V3_GPI_M O

- =PP1V2_GPU_PLLVDD

- =PP1V2_GPU_H_PLLVDD

- =PP1V2_GPU_VI D_PLLVDD

Signal aliases required by this page:
( NONE)

BOM options provided by this page:
( NONE)

76 70_so_s s PP3V3 SOGPU
87778 37

Typically <??mA

110mA
a1 79 77 76 70 00 8 s PP3V3_S0GPU

8179 77 76 70 69 8 5 PP3V3 SOGPU

R8620"
49.9

1%
1/ 16W
M- LF

402 ,

R8622°
49.9

1%
1/ 16W

83 78 76 73 71 8 _PP1V1 SOGPU REG

83 78 76 73 71 8 _PP1V1 SOGPU REG

83 78 76 73 71 8 _PP1V1_SOGPU REG

i 39
J10
1 C8690 1 1 5
C8694 C8698 12
0. 022UF —4o0.10F - —— 15
5 L& 7 T, 3
2 CERM X5R CERM 2 GiRm
02 02 402
NOZ
1C8691 26
(%)géo)zzu': — Voam
. 2 CERM XSR AK14
402
K9
1 C8601 1 C8602
0. 47UF 0. 47UF e
BeY BeY - =
2 2 -
e e 1 NC_GPU RO CS L -
: 77 GPU_ROM SCLK - 2
L 1+ GPU_ROM S o 8
-»>
L 77 GPU_ROM SO -
GPU_STRAP_REF_3V3_PD N
GPU_STRAP REF_M OB PD M
8179 77 76 70 69 5 5 _PP3V3 SOGPU =
P9
RO
To
o
'R8621
49.9 L
16W e
St X AB9
R8616 R8618 o
10K =
GPU M QA PD VDDO 1o oK 10K = Yo
GPU_M CB_PD VDDQ 7 s e
02, 402 GPU_TESTMODE PD AP35
GPU M OA PU G\D 76
GPU M OB PU G\D 6 GPU M OA VREF - NS
GPU M OB VREF AR
-
1
R8623
PASES R8617* R8619 'R8660 75 GPUM QA PD V el
10K 10K 10K 76 GPU_ M OA PU GND T5
116w 5% 5% 59 S cE—
; et et et
ek, , 402 5 462 76 GPU_M OB_PD_VDDQ —s_ AT
76 GPU_M OB PU GND AA6
L8630 i
FERR- 220- OHM AE9
1 W 2 PP1V1 GPU PLLVDD F 65mA
0402 M N_LI NE_ W DTH=0. 2 nm ADY
M N_NEGCW DTH=0. 2 mm
vorTeEL2Y C8630 * C8631
4. 7TUF —
2006 ——
o3V
CERM 2
603
L8635
FERR- 220- OHM
25m 95 77 [Ty GPU_CLK27M o Bl
1 PP1V1 GPU H PLLVDD F 7 ¢oom—CGPU_XTALOUT - B2
0402 M N_LI NE_ W DTH=0. 2 nm il
Vot raGesT oy o2 ™
C8635 * C8636
4 7555@“: 7 (om}—GPU_XTALOUTBUEF - D1
2
o o5 77 [Ty GPU_CLK27M SS - D2
L8640
FERR- 220- OHM
1 PP1V1 GPU VI D PLLVDD F S0m
o0 ™M N LI NE_ W DTF=0. 2
M N_NEGKCW DTH-0. 2 mm
vamesL =Y 8640 * C8641
4. 7TUF —

oM T
usooo
NBOP- GS
BGA
vooea_1 SMBE O F O g KL L NMU®OO  gya
VDD33_2 Gl o] K2 DP_EG HPD .
VDD33_3 rlcel K8 o o TPLVDSEGBKL PWM g 77
VDD33_4 e B oy EGLODPWREN o
VDD33_5 Ploa| 2 EG BKLT_EN 77 8a
Plosl M o o TP GPUGSTATES<O> (g w7
Pl osl GPU GPIO 6 .
o7 B o o CPIOZ FBVDDALTVO w7 e
RFUO Pl 6 o o SMC GFX OVERTEMP R L .
7 <ED
REUL GPl S SMC GFX THROTTLE R L &>
GPI 010 FB VREF _UNTERM 5 7
RFUO_GND cplor| K5 GPU VCORE VI D0 -
RFUL_GND :I o12 JHZ GPU_VCORE_VI D1 77 70
1 013 GPU VCORE VI D2 e
cplora| I8 TP _GPU VCORE VI D3 .
crras| Ll o o NCGRUGIOIS 0 gy
ROM Cs* GPlolel 12 o o GUGIO16  myw
ROM_SCLK erlo7| 4 NC GPU GPI O 17 .
ROM_S! ol Mo o NCGPUGIOI8 ey
ROM_SO POl L7 o 5 NCGUGIO1  myn
craeol L5 o 5 NCGUGIO20 000 gy
Pl 1| K6 NC GPU GPI O 21 o
Plopzl 6 o o NCGUGIO22  ayn
Plces M o o NCGRUGIO23 00 gy
STRAP_REF_3V3 HDA_SDI| ST o NC_CPU_HDA_SDI oo 7
STRAP_REF_M ??,PD) HoA_sDO| B7 o NC CPU HDA SDO oo
HDA_SYNC|_ AT NC CPU HDA SYNC o
M OA_VDDO 1 HDA_BOLK ';Z - NC CPU HDA BCLK oo 7
RO |mon vooo 2 HDA_RST: > NC CPU HDA RST L oo 7
M OA_VDDQ 3 SPDIF A5 o NC GPU SPDI F a7
M OA_VDDQ 4
BUFRST* n™ TP GPUBUERST L
M OB_VDDQ 1
M 0B_VDDQ 2
M OB_VDDQ 3 ITAG TCK | APL4 o JTAG MCP_TCK ame s n
M CB_VDDQ 4 ITAG TDI | ANL4 o GPU JTAG TDI a9
TESTVCOE JTAG TDO ﬁ:ﬁ - TP_GPU JTAG TDO o ¢
JTAG_TMS - GPU JTAG TMS am
M OA_VREF JTAG TRST [, AP16 o JTAGMCP TRST L  gmeu=
M OB_VREF Na
MOACLKIN | o NC GPU M OA CLKIN a7
M oA CAL_PD VDo M OACLKauT | R NC GPU M OA CLKOUT P .
MoA CLkouTs |5 T4 o o NC GPUMOA CLKOUT N cgry 7
M OA_CAL_PU_GND 5
MOACTLE | P2 o o NCGPUMOACILE gy
wmon v MO e SR :
M OB_CAL_PU_G\D = = ”
MoaDL | P4 o TPGPUMOADIL>  myw
moapz | PL TP GPU M OA D<2> -
MoaDs | P2 o o TPGRUMOADS> myn
Moa D4 | P3 TP GPU M QA D<4> .
SP_PLLVDD MoADs | T2 o 5 TPGPUMOADS> o
PLLVDD M OA_D6 %_,%@ 77
MOAD? | T2 o o TPCPUMOADST> = myw
VI D_PLLVDD MoaDg | W TP_GPU M OA D<8> "
MoaDo |V o o TPGUMOADD> = myn
MoADIO | 2 o o NCGPUMOAD<IO>  p—yn
Mmoapi1 | B NC GPU M OA D<11> .
MoaDl2 | RS o o NCGPUMOADIZ>  mryw
Moa D13 | 16 NC GPU M OA D<13> .
Moapia | N6 o o NCGPUMOAD<I4> o
M OA_HSYNC | N NC_GPU M QA HSYNC i
XTAL_IN M oA vsync | L8 NC GPU M QA VSYNC
XTAL_OUT = 2By 7’
MOB CLKIN | ABL o NC GPU M OB CLKIN am
MoB CLkoUT | V4 o o NCGPUMOB CLKQUT P g 77
XTAL_OUTBUFF MOB_CLKOUT* KW o o NCGPUMOB CLKOUT N gy 77
XTAL_SSI N M 0B_CTL3 Mﬁ’%@ 77
M OB_DE NC GPU M OB DE .
mMos Do | YL NC GPU M OB D<0> i
MOBDL | Y2 o4 o NCGPUMOBD<I> myn
MoB D2 | Y3 o o NCGPUMOBDR> = myn
MoB D3 | AB3 NC GPU M OB D<3> ,7
MoB D4 | AB2 NC GPU M OB D<4> .
M OB D5 | ABL NC GPU M OB D<5> i
MoB D6 | A NC GPU M OB D<6> ,7
mos p7 | ACL NC GPU M OB D<7> .
MoB D8 | AR NC GPU M OB D<8> i
MoB D | AS o o NCGPUMOBDO> myn
M 0B D10 | AE3 NC GPU M OB D<10> .
M OB D11 | AE2 NC GPU M OB D<11> -
mos p12 | W NC GPU M OB D<12> .
Mos D13 | V6 o o NCGPUMOBDI3>  myn
MoB D4 | Y0 o o NCGPUMOBD<I4> g
mos pis | V8 GPU_STRAP<0> .
MosDie | W o o GUSTRAP<l> m—y«
mos pi7 | V7 GPU STRAP<2> .
M 0B_HSYNC | V& NC GPU M OB HSYNC ,7
MOBVSYNC | V& o o NCGPUMOBVSINC w7
THERVDP | BS o GPU TDI ODE P g s e
THERVON | B4 GPU TDI ODE N oD 0 77 9
PGoCD_oUT* 1S g TP_GPU PGOOD OUT L oo

NV &6 GPIO MO M sc

SYNC_NMASTER=MUXGFX

SYNC_DATE=07/ 10/ 2008 A
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Native Func

GPI Cs

Renaned signal s

Unused signal s

DP_CA_DET_EG PLD

| sol ati on FETs for

DP MJX i nputs

“}7%;

Il NOT TO REVEAL OR PUBLI SH |

| - | 77 76 GPU XTALOUT —  GPU XTALQUT 76 77 76 _NC_GPU SPDI F NC GPU SPDIF 76 77
| | I I | = - ” MAKE_BASE=TRUE NO_TEST=TRUE —
NC GPU GPIO 0 : : = N GUGIO0 7775 NCGPUGPIO15 ‘ = NCGUGIOILS 16 77 o5 77 76 GPU_CLK27M —  GPU CLK27M 76 7705 _NC_CPU HDA SDI NC CPU HDA SDI 76 77
HPDC aASE 0 - BASE VAKE_BASE=TRUE = VAKE_BASEZTRUE NO_TEST=TRUE
DP_EG HPD ‘ ‘ DP_EG HPD amewm s GPUGPLO 16 . _MDEO | EG DP_CA DET ” o5 77 76 GPU_CLK27M SS —  GPU CLK27M SS 76 7776 _NC_CPU HDA SDO NC CPU HDA SDO
TP LVDS EG BKL pyC0-_BL PYW "T5 Lvos Ec PYWM | HDM _DETECTO NARE_BASE=TRUE - 77 s VAKE_BASE=TRUE NO_TEST=TRUE e
. — TP LVDS EG BKL 7776 _NC_GPU GPI O 17 = — NcGuGePOI7 76 77 as 77 76 2 CPU TDI ODE P — _GPU TDICDE P w7677 _NC CPU HDA SYNC NC CPU HDA SYNC o
1 LCDO_VDD | - ' pvi ! —PASE= _BASE=TRUE 96 VAKE_BASE=TRUE NO_TEST=TRUE
EGLCD PR EN : — EGLOD PR o 7776 NC GPU GPIO 18 ‘ — N GUCIoIs 76 77 9 77 76 40 GPU_TDI CDE N —  GPUTDICDE N 4 7776 _NC_CPU_HDA BCLK NC CPU HDA BCLK 76 77
= RS = = 18 7% = =
EG BKLT EN LCoo_BL_EN EG BKLT EN os ;7 NC GPU GPIO 19, MPM _DETECTL NC GPU GPI O 19 B NG OPY HOA o TESTIRE
i v Do T VAKE BASE=TRUE ‘ e Gy Ghl 7677 7776 NC CPU HDA RST L S NC CPU HDA RST L 76 77
TP _GPU GSTATE<0>: ! — M;I;(I: E(?;gT?ETATE<O> 77 76 _NC GPU GPI O 20 ' — NAI\KE E(ABSDEUTSEW O 20 76 77 81 78 77 LVDS EG DDC CLK — LVDS EG DDC CLK 77 78 81 NC EBA MA<13> - NC FBA MA<13> 73 77
| VI D1 | - ! ! - — BASE= MAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE
GPU GPIO 6 ‘ ‘ — M;I;(I: E(?;l;_iTm&ETATE<1> 7776 _NC GPU GPI O 21 ) — NAI\KE E(ABSDEUTSEDI O 21 76 77 81 78 77 LV’\IADKSE IEEA% DDC DATA — LVDS EG DDC DATA 77 78 81 NC FBB MA<13> NC FBB MA<13> 73 77
VI D2/ MEM_VI D - - = -_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE
GPI O7_FBVDD ALTVO - — )
( . NA(?:EI E()A?SES'BRYEUD ALTVO 83 77 76 _NC GPU GPI O 22 ! ! NAI\'E éA?;g_Tgl O 22 76 77 81 78 77 DP’;A'EGEAEE,?TRSELK — DP EG DDC CLK 17 7773 NC FBA CVD28 NC FBA CVD28 73 77
= = aASE- = VAKE_BASE-TRUE NG TEST=TRUE
| | NC GPU GPIO 23 ' ' — NC GPU GPI O 23 DP_EG DDC DATA — orel BC_CMD2 - o2
SMC GEX OVERTEMP' R L THERM | e | | NAKE BASE=TRUE  NO_TEST=TRUE e T G BASE=TROE — DPEG DATA 77 78 81 NSAKE?SASE:WE S NC FBC 8 s
‘ ‘ =l S QERTER R L 7o 77 | | Un d 12C B 773 _NC FBA CVD29 NC FBA CMD29 e
SMC GEX TH LE R FAN_PW e X T ERL use uses MAKE_BASE-TRUE NG_TEST=TRUE
76 77 ! !
o X _THRO NC FBC CM»29 NC FBC CMQ29
VAKE_ BASESTRUE 7 .
MEM VREF ! , , MAKE_BASE=TRUE NO TEST=TRUE
FB VREF UNTERM 1 : — FB VREF UNTERM 15 74 75 76 77 7 NC GPU 1 2CC SCL NC GPU 12CC SCL 7778 73 _NC FBA CMD3O0 NC FBA CMD30
GPu voore vipp | SHISYNG ' O ' ' VAKE_BASE=TRUE NG TESTTTRE | — B ke BASEaTRE e 7577
—  CPUVCRE VDO o 75 77 7 . . 77 NC_GPU 1 2CC_SDA — NC GPU I 2CC SDA 17 7775 _NC FBC CMD30 NC FBC CMD30
U vooRe ipL | ACDET ‘ "ol VooRE NAKE_BASE=TRUE NoTESTETRE 7 YT AT S e 7
_GPU VCORE VI D1 o 75 77 7 | | 77 NC_ GPU 12CD SCL NC GPU 12CD SCL 7778 76 _NC GPU ROM CS L NC GPU ROM CS L
GPU vooRE vipe 1 PYRCTLO | U VOORE VI D2 | | VAKE_BASE-TRUE N TEST=TRUE 7 N RS e 7677
— 76 77 79 NC GPU | 2CD SDA
e ‘ = et o> ‘ ‘ Y e = @ 20 e jonNeEBACSLL i Ne B A CSI L nr
TP_GPU VCORE VI D3 R CTLL TP_GPU VCORE VI D8 VAKE_BASH NO_TEST=TRUE
[ T = MAKE_BASE-TRE e 77 NC GPU | 2CE scL — NC GPU I2CE SCL 777 73 _NCFBB CSL L — NCFBBCSL L
f . St = | MAKE_BASE=TRUE NO_TEST=TRUE — w7 MAKE_BASE=TRUE NO_TEST=TRUE e
Config raps 77 NC GPU | 2CE_SDA NC GPU | 2CE SDA s
Phvsi cal VAKE_BASESTRUE NG TEST=TRUE
ysi ca NC GPU I 2CH_SCL 12
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 i NENZSEUASZT;ESDA NOTEST=TRUE $ zu 22 S e
77 — U_| SDA TP_LVDS EG B CLK P TP_LWVI EG B
a1 79 77 76 70 60 8 s _PP3V3_S0GPU ROM_SO XCLK_277 TVMODE[ 2] TVMODE] 1] TVMODE[ 0] MAKE_BASE-TRUE NO_TEST=TRUE %7 T easeTre — DS _EG B CLK P —
. 78 77 TP_LVDS EG B CLK N TP_LVDS EG B CLK N 77 78
MT NO STURF ROM_SCLK PCl _DEVI D] 4] SUB_VENDOR SLOT_CLK_CFG PEX_PLLEN_TERMLOO !2CS ties into SVBus connection page ME_BASSTRUE
- - - - (12CS requires pullups even if not used) 26 77 __NC LVDS EG A DATA P<3> NC LVDS EG A DATA P<3> e
R8707'| R8709% RrR8711* ROM_SI RAMCF(F 3] RAMCF(F 2] RAMCF(F 1] RAMCF(J 0] MAKE_BASESTRUE NO_TEST=TRUE
2. 0K 4. 99K 4. 99K 78 77 __NC LVDS EG A DATA N<3> NC LVDS EG A DATA N<3> 77 18
118w 113 i STRAP 2 PCI _DEVI D] 3] PCI _DEVI D] 2] PCI _DEVI DJ 1] PCI _DEVI D] 0] VAE BASESTRE NG TESTTRE
friais friid et - - 7s 77 __NC LVDS EG B DATA P<3> NC LVDS EG B DATA P<3> .
402 5 4025 4025 STRAP 1 3G O_PADCF( 3] 3G O_PADCF( 2] 3G O_PADCF( 1] 3G O_PADCF( 0] MAKE_BASESTRUE NO_TEST=TRUE
— - 76 77 __NC LVDS EG B DATA N<3> — NC LVDS EG B DATA N<3> [
U ROMS STRAP 0 USER] 3] USER] 2] USER] 1] USER] 0] PR BASTRE No_TEST-TRE
Pesu) .
GPU_ROM SO
O
GPU ROM SCLK
O
ot o STURF Strap S1/S2 Bit[3:0] PU PD Rval Strap S1/S2 Bit[3:0] PU PD Rval @96 M OA DE and M OA D<9..0> are used as Debug Port.
0 0000 PD 5k 8 PU 5k
1 1 1 77 76 NC_ GPU M QA CLKOUT P — NC GPU M QA CLKOUT P
RE708'/ R8710'| RE712 1 0001 PD 10k 9 PU 10Kk AR, BASETRUE RETESTTRE [
=t 5 2 0010 PD 15k A PU 15k 77 76 NC_ GPU M QA CLKQUT N — NC GPU M OA CLKOQUT N 76 77
1/ 16W MAKE_BASE=TRUE NO_TEST=TRUE
VE-LE 3 0011 PD 20k B PU 20k 776 NC_ GPU M QA CTL3 __ NC GPUMOA CTL3 o 7
2 4 0100 PD 25k C PU 25k MAKE_BASE=TRUE NO_TEST=TRUE —
5 0101 PD 30k D PU 30k 77 76 TSAK?:aUAng%EDE — TP GPU M QA DE 76 77
= 6 0110 PD 35k E PU 35k 76 TP GPU M QA D<9..0> — GPUMOA D<9..0>
7 0111 PD 45k = PU 45k NAKE_BASE=TRUE
NC GPU M QA CLKIN _
o170 7 76 70 69 8 6 PP3V3_S0GPU 77 70 NC_GPU M OA =AU MO QKN o
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON 7e NC_CPU M OA D<i4.. 10> s CPU M OA D<l4.. 10>
NO STUFF NO STUFF P h
R8701!| R8703! R8705! 11450378 1 RES, MIL FI LM 1/ 16W 45. 3K, 1, 0402, R8708 VRAM 512_SAVEUNG e I\EAK?DEUASMT%E HSYNC g — NC GPU M QA HSYNC 6 77
1512 _BASE=  TEST-TRE
45. ?;}; 1?5’ 1?5’ 11450368 1 RES, MIL FI LM 1/ 16W 35. 7K, 1, 0402, R8708 VRAM 512_HYNI X e NSAKSEUASE’\QT?; VSYNC NG TEST-TRIE — NC GPU M OA VSYNC 76 77
1/ 16W 1/ 16W 1/ 16W -
NF;IE;Q NF;IE;Q ML“‘;Q 114S0361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, R8708 VRAM 512_Q MONDA (96 HDCP ROM APN i s 341S2272, blank device is 335S0574. NC GPU M OB CLKI N — NC GPU M OB CLKIN 76 77
NAKE_BASE=TRUE oTsTTRE . —
11450343 1 RES. MIL FI LM 1/ 16W 20, OK, 1, 0402, R8708 VRAM_ 256_SAVEUNG 7776 NC GPU M OB CLKQUT P _ — NC GPU M OB CLKOJT P
GPU_STRAP<0> i C ¢ 1 _ — 76 77
TED— ¢ 11450331 1 RES. MIL FILM 1/ 16W 15, OK. 1, 0402, R8708 VRAM_256_HYNI X NC GPU M B GLKQUT N ST aeerumos akaur v 7677
76 GPU_STRAP<1> 2 7 M_IZ NAKE_BASE=TRUE NG TEST=TRUE
O 11450378 1 RES, ML FI LM 1/ 16W 45. 3K, 1, 0402, R8707 VRAM 1024_SAVSUNG G:)U y S a, NC GPU M OB CTL3 — NC GPUMGCB CIL3 1677
(e GPU STRAP<2> MAKE_BASE=TRUE NO_TEST=TRUE —
o ST 114S0361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, Sl R8707 VRAM_1024_Q MONDA NC GPU M OB DE — NC GPU M OB DE 76 77
UFF NAKE_BASE=TRUE oTeTTRE —
R8702| R8704'| R8706! R8783 N e s 0 saresrmme — GPU M 0B Deid. . 0>
2. 250 1482.55,89,70, 69,68 53 e 55 PP3V3_ SO o5 77 76 [T GPU_CLK27M . 1 Wz GPU_CLK27M XTALOUT_R NC GPU M OB VSYNC — NC GPU M OB VSYNC 76 77
1/16W 55 51749748 47 a5 43 39 37 29 NO STUFE S/g MAKE_BASE=TRUE NO_TEST=TRUE —
How i NC GPU M 0B HSYNC — NC GPU M GB HSYNC
022 w0 7770 70 00 o o PP3V3_SOGPU R8782! g CRITICAL | M e o
o Y8780
- Wiy 2% &
202,
R8750" R8752'| R8753' Unused Cl ocks
4. 7K 4. 7K 4. 7K 77 76 (OOT} GPU_XTALQUT
118w 118w 118w GPU CLK27M SS
: 1 1 o5 77 76
ibe ibs ibs o170 77 76 70 00 s s PP3V3_SOGPU 6 _GPU XTALOUTBUEE
2 2 2
1 1
o1 78 77 [Ty-DP_EG DDC CLK R82792? R827921 RB780
S0 S0
81 78 77¢BI DP_EG DDC DATA 1/ 16W 1/ 16W
o1 79 77 76 70 00 o s _PP3V3_SO0GPU "ass Yabs
DP_CA_DET_EG FET o1 0 0 [T»-DP 16 DOC ALK ’ R8798 o
DP_CA_DET_EG FET @742 o1 10 0@y DP_L G DDC DATA 7776 SMC GFX OVERTEMP R L 1 ARGV R 2 eV SV ... N
R8742* SCD- VESM HF 776 SMC GFX THROTTLE R L R8799 o . 2 SMC_GEX THROTTLE L " .
100K . SSMBK15FV 5% 17 T6W WF-LF 402 =g =
%lé\z\l} [©) OOy 76 77 84
402, %
oD e 77 8 @6 Gl s & Straps
[ [a]
~» _EG DP_CA DET _ [4]e DP ca DET T 10 1 o2 o Pl o7 FBVDD ALTVO I p
P =g SYNC_MASTER=MUXGFX SYNC_DATE=07/ 09/ 2008}
O 7= e e NOTI CE OF PROPRI ETARY PROPERTY
R8743 A | vo stuer
1 5 DP CA DET EG R8792 R8794 R8795 ‘erE Eg_ﬁ??&ﬂggﬁg}wm B_%gRHE::ﬁ:N |Ts THE PROPRI ETARY
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Page Not es

Sum of peak currents: 240mA

Power aliases required by this page:

- =PP1V8_GPU | FPX 70 s PPLV8_GPUI FPX

- =PP3V3_GPU_| FPCD_I OVDD

Si gnal
( NONE)

aliases required by this page:

BOM options provided by this page:
( NONE)

GPU | FPEF_RSET 78
GPU | FPCD RSET 78
GPU | FPAB RSET 78

- 83 76 73 71 8 PP1VL

L8800 _ v
FERR- 220- OHM ?mA peak per diff pair
LYY L , ' peak for all pairs . PP1V8 GPU | FPAB | OVDD F
M N_LI NE_W DTH=0. 4_nm
0402 M N_NECK_W DTH=0. 2 mm
C8800 * 8801 * C8803 * VOLTAGESL 8V
4. 7UF 0.1UF — 0. 1UF

oM T

L Pl ace at A®

L8805
FERR- 220- OHM

N W 2 80mMA peak

Pl ace at AGLO

7s PP1V1 GPU | FPCD | OVDD F

PP1V8 GPU | FPAB PLLVDD F 7s PP1V1 GPU | FPEF | OVDD F

0402

M
cssos:iﬁ 8806 1| VATRET S

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

78 GPU_| FPAB_RSET AJ1l

7s PP1V8_GPU | FPCD PLLVDD F A9
AK7

76 GPU_| FPCD RSET
s PPLV8 GPU | FPEF _PLLVDD F A6

PP1V1 GPU | FPEF | OVDD F 5

PP1V8 GPU | FPEF PLLVDD F 445

Power inputs nust be pulled down if not used

76 GPU_| FPEF_RSET —> ALl
L8810 ’ ;
FERR- 220- OHM ?mA peak per diff pair
SOGPU REG LYY L , ™ peak for all pairs o PPLVL GPU | FPCD | OVDD F__ 74
M N_LI NE_W BTH=0. 4 m
0402 M N_NEGK W DTH=0. 1 rm
C8810 * Cc8811 * C8813 :| VHMERY o, LVDS_EG DDC OLK Gt
4. 708 0.1UF —— 0. 1P o1 77 LVDS EG DDC DATA S
63V oV oV
CERM 2 CERM 2 CERM 2
03 402 402
L Pl ace at AJ8 Pl ace at AK8
= 5 . 77 NC GPU | 2CC SCL E3
1 2CS nust b? pulled up if not used ” NC GPU | 2CC SDA Ea
L8815 | 2CS addr fixed at Ox9E, Ox9F & -
FERR- 220- OHM
LYY YL , 160 peak o PP1V8_GPU | FPCD PLLVDD F 7
oa02 BN erEe s
8815 ¢ 8816 1| VAT " 04 53 40 45 42(gry SMBUS SMC 0_SO_SCL o E2
. 04 53 40 45 42(Pry SMBUS SMC 0 SO SDA o E1
12CS nmust be pulled up if not used.
1 2CS addr fixed at Ox9E, Ox9F
7 NC GPU | 2CH SDA F6
= €3

77@NCGDUIZCHSCL —s

81 77 (B DP EG DDC CLK G3
81 77 (B DP EG DDC DATA (4

n@y NCGUl2cDsCL o, 00 F4 |
7B NC GPU | 2CD SDA —> €3]

7 NC GPU | 2CE SCL D5
> NC GPU I2CE SDA o o  E5 |

AJ12

GPU DACA VDD

AG7

i

uso0o0
NBIP- GS
BGA
SYMBOL 5 OF 9

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

FPAB_PLLVDD
FPAB_RSET

FPCD_PLLVDD
FPCD_RSET

FPEF_PLLVDD
FPEF_RSET

| 2CA_SCL
| 2CA_SDA

| 2CC_sCL
| 2CC_SDA

1 2Cs_scL
| 2Cs_SDA

| 2CH_SCL
| 2CH_SDA

1 2CB_SCL
| 2CB_SDA

1 2CD_SsCL
| 2CD_SDA

| 2CE_SCL
| 2CE_SDA

DACA_VDD

DACA_VREF
DACA_RSET

DACB_VDD
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FSB (Front-Si de Bus) Constraints CPU / FSB Net Properties
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET-TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
FSB_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD —
- " " " " [—>ESB_DATA_GROUPO 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
[ FESB_DSTBO ESB_DSTB 50S | ESB DSTRB FSB _DSTB_L_P<0> 710 14
[ FESB_DSTBO ESB_DSTB 50S | ESB 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 »
n = [ ESB_DATA_GROUP1 ESB 50S ESB_DATA ESB D L<31..16> 710 14
FSB_DATA =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM =4x_DI ELECTRI C ? g FSBiDATAi 1 FSB?SQS FSBiDATA FSB Dl N\/ L<1> 10 1
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM =5x_DI ELECTRI C ? | — ESB DSTB1 ESB DSTB 50S | FSB DSTB FSB_DSTB _L_P<1> 7 10 14
] ESB_DSTB1 ESB_DSTB_50S | FSB_DSTB FSB_DSTB L_N<1> 71014 D
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM =3x_DI ELECTRI C ? c D - - - -
* = 2 - R ;’ [ FSB DATA GROUP2 ESB_50S ESB_DATA FSB D L<47..32> 71014
FSB_ADSTB =2x_DI ELECTRI C FSB_ADSTB TOP, BOTTOM =4x_DI ELECTRI C < FSBiDATAi > FSB?SQS FSBiDATA FSB Dl N\/ L<2> 10 1
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM =3x_DI ELECTRI C ? ~ — ESB DSTB2 ESB DSTB 50S | FSB DSTB FSB _DSTB_L_P<2> 7 10 14
- . - - a [—ESB_DSTR? ESB DSTB 50S | ESB DSTB FSB DSTB_L_N<2> 71014
All 4x/2x/1x FSB signals with inpedance requirenents are 50-ohm singl e-ended. w = = = =
GRAUP; < .. >
FSB 4X signals / groups shown in signal table on right. = ESB_DATA_ 3 ESB_50S ESB_DATA FSB D L<63 48 T
Signal's within each 4x gr houl d be matched within 5 f strob [ ESBDATA GROUES ESB 505 ESB_DATA ESB DI NV L<3> T
Ds‘?'B: N | teac 9 OUE SI Zub elm; 3 evthv 1 pfs ° f‘ ?he' Il DSTE# tched to + - 300 [ FSB DSTR3 ESB_DSTB 50S | FSB _DSTB FSB_DSTB_L_P<3> 7 10 14
7 complementary patrs shou e marened wWinin L ps of each otner, & ors matened to w - ps- [ FESB DSTB3 ESB_DSTB 50S | FSB DSTB FSB_DSTB_L_N<3> 7 10 14
Spacing is 2x dielectric between DATA#, DI NV# signals, with 3x dielectric spacing to the DSTB#s. L
DSTB# conpl enmentary pairs are spaced nornmally and are NOT routed as differential pairs. r | — ESB ADDR GROUPQO ESB 50S ESB ADDR FSB_A L<16..3> 7 10 14
) S ) x ¢ | | > —ESB_ADDR GROUPO ESB_50S ESB_ADDR FSB_REQ L<4..0> 10 14
FSB 2X | h | | ht. = = - = =
§ si ‘gna‘ s / groups shown in signal table onv rlg t o E = ESB_ADSTRO ESB_50S ESB_ADSTR FSB ADSTB L<0> 10 1e
Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d be matched +/ - 300 ps. 25
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. L g [ESB_ADDR GROPL ESB_50S ESB_ADDR FSB_A L<35..17> 7 10 14 ]
ESB_ADSTB1 ESB 50S ESB ADSTB FSB_ADSTB_L<1>
FSB 1X signals shown in signal table on right. L | m— = = = T
Signals within each 1x group should be matched to CPU cl ock, +0/-1000 mils. [ | CD>—FESBAX ESB 50S ESB 1X FSB_ADS L 7 10 14
Desi gn Cui de recommends each strobe/signal group is routed on the sane |ayer. = ESB_BREQD_L ESB_50S ESB_1X FSB_BRECO_L oo
Intel Design Guide recommends FSB signals be routed only on internal |ayers [ ESBBREQLL ESB_50S ESB_1X FSB BREQL L “
¢ ¢ Y vers: @ O ESB1X ESB_50S ESB_1X FSB_BNR L 1o 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. g — FsB 1X ESB_50S ESB_1X ESB BPRI _L 10 14
o
- ESB 1X ESB 50S ESB 1X FSB_DBSY_L
SOURCE: MCP79 Interface DG (DG 03328-001_vO1), Section 2.2 6l = = = = o
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 x| |ED—ESR1X ESB 508 ESB_1X FSB_DEFER L 1o
- santa Rosa Hlatto 5 ). Sections 4. : S| | =_esB1x ESB 50S ESB 1X FSB_DRDY_L 10 14
. : a FSB_ H T_L
ESB_1X ESB_50S ESB_1X 7 10 14
CPU Si gnal Constraints 7| OB . -
9 = >ESB_1X ESB_50S ESB 1X FSB_HI TM L 7 10 14
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 > EsB 1X ESB_50S ESB 1X FSB_LOCK L 7 10 14 ( :
FSB_CPURST_L
, - - - - N N [ FESB CPURST_L ESB_50S ESB_1X 9 10 13 14
cPU_S0S =50_OHM SE =50_0HM SE =50_0HM SE =50_OHM_SE =STANDARD =STANDARD ESA_1X ESk_50S ESP_1X FSB_RS_L<2..0> o
CPU_27P4S i =27P4_OHM SE =27P4_CHM SE =27P4_CHM SE =27P4_CHM SE 7ML 7ML ~ |D>FsB1X 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
CPU BSEL<2..0>
[ CPU BSEL CPU 50S CPU AGTL 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: chiSOS CPUiAGTL 0
- - - [ CPUINTL CPU 50S CPU AGTL CPU INIT L 10 14
cPUBM L i 8 ML 2 [ CPUASYNC R CPU 50S CPU AGTL CPU | NTR 9 10 14
. " L N [ CPUASYNC R CPU 50S CPU AGTL CPU_NM 9 10 14
- [ CPU_PROCHOT_ L CPU 50S CPU AGTL CPU_PROCHOT L 10 14 43 63
CPU_GTLREF . 25 ML 2 SR DG reconmends at |east 25 nils, >50 nils preferred [ CPU_PURGD CcPU 508 CPU_AGTL CPU_PWRGD 10 13 14
CPU SM _L —
N . [ CPU_ASYNC CcPU 508 CPU_AGTL 10 14
cPuITR 2: 1_SPAGI NG ? [ CPU_ASYNC cPy 508 cPU_AGTL CPU STPCLK_L 10 14
CPU_VCCSENSE . 25 ML 2 S PMTHRMIRIP_L cPU 508 CPU 8M | PM THRMIRI P_L 10 14 43
Most CPU signals with inpedance requirenents are 55-ohm si ngl e- ended O ESBECRUSLP L CPLL50S CPLLAGTL. FSB_CPUSLP_L 1o
Sos t slg al s v 27n}:e z ce‘ elqu e;red s al Z o si ngl e- ended. 3 i raosa P00 o aar CPUDPSLP T o
me signals require . 4-o0hm si ngl e- ende I npedance. D CPUiDPRSTPiL CPU75OS CPUiAGTL c‘:u UDRSTP I_ o 10 14 63
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 [ CPU_ASYNC CPU 50S CPU AGTL FSB_DPWR L 10 14
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 [ MP_CPU_cOvP MCP_50S Mp EsB cave | MCP_BCLK_VM._COWP_VDD .,
MCP_BCLK_VM._COVP_GND
. i —M»_cPy cowve MP_50S MCP_ESB_COVP 14
MCP FSB COWP Signal Constraints [ M®_ceu_cawe MCP_s0S vce_esp_caw | MCP_CPU_COMP_VCC "
S MP_CPU_cOvP MCP_50S McP_EsB_cave | MCP_ CPU_COVP_GND 14
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 = - = = -
ESB CLK_CPU CLK_FSB 100D | CLK_FSB FSB_CLK_CPU P 10 14
MCP_50S . =50_OHM SE =50_OHM SE =50_0HM SE =50_OHM_SE =STANDARD =STANDARD = == == =
- " " " " [O—ESB aK cru QLK ESB 100D | O K_ESB FSB_CLK_CPU N 10 14 B
> FSBOKITP CIK FSB 100D | CIK ESB ESB CLK I TP_P 13 14
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT S ESBAKITP CLK_FSB 100D | O K_ESB FSB_CLK_ | TP_N 13 14
FSB_CLK_MCP_P
, [ FESB OK MP CLK_FSB 100D | OLK_ESB 14
e s ML ? [ ESB_QLK MP CLK_ESB_100D | CLK_FSB FSB_CLK_MCP_N 1
: 79 1 f 28-001_vO1 i 2.2.4
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section CPU_LERR L CPU_50S CPU | ERR L o
FSB d ock Constraints [ BM DPRSI VR cPy 508 CcPU_AGTL PM _DPRSLPVR 21 63
ALLON ROUTE [ (See ahave) CPU 508 CPU_AGTL | \WP_DPRSLPVR o3
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_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF D chiGTLREF chiSOS chiGTLREF c'DU GTLREF o2
i oo amMe ~100- o ~100- o ~100- o ~100-o ~100-o —>—Ceu caw CPU 50S CcPU_cawp CPU_COWP<3> 0
> Ceu caw CPU_27P4AS 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 CaVP CPU 50S CPU COVP CPU_COWP<1> 10
CPU_cawp CPU 27P4S CPU_COWP CPU_COVP<0>
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM =4x_DI ELECTRI C ? D - - - o
DP_TDI CPU_50S CPU I TP XDP_TDI 6 1013
: 79 1 f 28-001_vO1 ion 2.2. [— = = =
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 5 DP_TDO CPU_50S CPU_LTP XDP TDO .0
[ XDP_TNS CPU 50S CPU | TP XDP_TMS 610 13
[ XDP_TCK CPU 50S CPU | TP XDP_TCK 610 13
[ XDP_TRST_L CcPU 508 cPy | TP XDP_TRST_L 6 10 13
[ XDP_BPM L CPU 50S CPU | TP XDP_BPM L<4. . 0> 10 13
O XDP_BPM LS cPU 508 cPy | TP XDP_BPM L<5> 1013
[ (ESB_CPURST 1) CPU_50S CcPU_L TP XDP_CPURST_L 13
[ — CPU_50S CPU_8M | CPU VI D<6. . 0> o -
— cPU s0S ceuaML L MVP6_VI D<6. . 0> CPU/ FSB Constraints
[ CPLLVCCSENSE CPU 27PAS ceu vecsense | CPU_VCCSENSE P s SYNC_MASTER=MUXGFX SYNC_DATE=02/ 18/ 2008}
[ CPU_VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 11 63 = _ = _ A
[>—(CPU_VCCSENSE) CPU 27P4S cpy veesense | | WP6_VSEN P 63 NOTI CE OF PROPRI ETARY PROPERTY
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Menory Bus Constraints Menory Net Properties
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET-TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
MEM 40S * =40_OHM_SE =40_OHM_SE =40_OHM_SE =40_OHM_SE =STANDARD =STANDARD
= " " " " > MEMA aK MEM 70D VDD | NEM QLK MEM A CLK_P<5.. 0> 15 28
MEM 40S_VDD B =40_CHM SE =40_CHM SE =40_CHM SE =40_CHM SE ~STANDARD ~STANDARD OO—MEMA aK MEM 70D VDD | MEM OLK MEM A _CLK_N<5. . 0> 15 28
MEM 70D * =70_OHM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF | — VEM A CNTIL VEM 40S VDD VEM CTRI MEM A _CKE<3. . 0> 15 28
MEM_70D_VDD 70_OHM DI FF 70_OHM DI FF 70_OHM DI FF 70_OHM DI FF 70_OHM DI FF D NENLA*CNTL NEM74057 DD NEM*CTRL 'VEM A S L<3 P 0> w28
* =70_OHM DI FF =’ =’ =’ = =
- o - - - - - > MEM A CNTL MEM 40S VDD | MEM CTRL MEM A _ODT<3. . 0> 15 28
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT O MEMA MEM A0S VD NVEM. MEM A A<ld. . 0> oz
——— - > MEMA QD MEM 40S VDD | MEM CVD MEM A _BA<2.. 0> e D
VEM_CLK2MEM i =4:1_SPACI NG 2 D> MMA QD MEM 40S VDD | NEM CMD MEM A RAS L 15 28
JUEpp—— N o1 oo 7 O—MEMA oD MEM 40S VDD | NEM CMD MEM A CAS L 15 28
- - O—MEMA D MEM 40S VDD | NEM CMD MEM A VE L 15 28
MEM RL2VEM * =2.5: 1_SPA( ?
LCTRL2VE 51 1_SPAGI NG [ MEM A DQ BYTEQ MEM 40S MEM DATA MEM A DQX7..0> 15 28
MEM_CMD2CVD * =1.5:1_SPACI NG 2 MM A_DQ BYTEL MEM 40S MEM DATA MEM A _DQx15. . 8> 15 28
MEM A_DQ BYTE2 MEM 40S MEM DATA MEM A DQ<23.. 16> 15 28
MEM_ CVD2MVEM . =3: 1_SPACI NG 2 =
— — > MEM A DQ BYTE3 MEM 40S MEM DATA MEM A DQ<31..24> 15 20
VEM_DATA2DATA i =1.5: 1_SPACI NG 2 > MEM A DQ BYTE4 MEM 40S MEM DATA MEM A DQ<39. . 32> 15 28
[ MEM A DQ BYTES MVEM 40S MEM DATA MEM A _DQ<47. . 40> 15 28
MEM_DATA2MEM * =3: 1_SPACI NG ?
- - [ MEM A_DQ BYTEG MEM 40S MEM DATA MEM A _DQ<55. . 48> 15 28
MVEM_DQS2MEM * =3: 1_SPACI NG ? | VEM A DQ BYTE7 VEM 40S VEM DATA MEM A _DQ<63. . 56> 15 28
MEM 20THER . 25 ML 2 O MEM A_DQ BYTEQ MEM 40S MEM DATA MEM A _DiMVkO> 15 28
[ MEM A _DQ BYTEL MEM 40S MEM DATA MEM A Dwvk1> 15 28 I
H H VEM A_DQ BYTE2 MVEM 40S MEM_DATA MEM A _Dik2> 15 28
Menory B in Assi gnnmen = e - -
y us Spac 9 €3 oup sl g ts O MEM A_DQ BYTE3 MEM 40S MEM DATA MEM A DMK3> 15 28
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA_TYPE | SPACI NG RULE_SET LA MEM 40S VEM DATA MEM A Divk4> 15 28
v oK v K , e CLro v oD v oK , . i [ MEM A_DQ BYTES MEM 40S MEM DATA MEM A DIVK5> 15 28
- - - - - a2 [ MEM A_DQ BYTE6 MEM 40S MEM DATA MEM A DMV<6> 15 28
MEM CLK MEM_CTRL i VEM_CLK2MEM MEM OVD MEM_CTRL i VEM_CVD2MVEM > MEM A DQ BYTE? MEM 40S VEM DATA MEM A DMK7> 15 28
MEM CLK MEM VD * MEM_CLK2MEM MEM VD MEM VD * MEM_CMD2CMD O MEM A _DQS0 MEM 70D VEM DS NMVEM A _DQS_P<0> 15 28
MEM _CLK MEM _DATA * MEM_CLK2MEM MEM_CVD MEM _DATA * MEM_CMD2MVEM D NENLA? 0 NEM77OD NENL 'VEM A N<O> e
= = - = = =~ O MEM A DGS1 MEM 70D MEM DCS MEM A DQS P<1> 15 28
MEM_CLK MEM DQS i VEM_CLK2MEM MEM OVD MEM DQS i VEM_CVD2MVEM > MM A DOSL MEM 70D MEM DS MEM A DQS N<1> 15 28
O MEM A DGS2 MEM 70D MEM DCS MEM A DQS P<2> 15 28
O MEM A _DQS2 MEM 70D MEM DQS NMEM A DOQS_N<2> 15 28
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
- = = b - =~ - = = b O MEM A DGS3 MEM 70D MEM DCS MEM A _DQS_P<3> 15 28 C
MEM_CTRL MEM CLK * MEM_CTRL2MVEM NMEM_DATA MEM CLK * NMEM_DATA2VEM | — VEM A DQS3 VEM 70D VEM DQS MEM A _DQS_N<3> 15 28
MEM_CTRL MEM_CTRL * MEM _CTRL2CTRL MEM _DATA MEM_CTRL * MEM_DATA2MEM D NENLA*m NEM77OD NEM*[m 'VEM A Im P<4> w28
= = - = = - > MEM A _DOsa MEM 70D MEM DQS MEM A _DQS_N<4> 15 28
MEM_CTRL MEM OVD i MEM_CTRL2MEM MEM_DATA MEM OVD i MEM_DATA2MEM O MEM A DGSS MEM 70D MEM DQS NMEM A DQS_P<5> 15 28
MEM_CTRL MEM _DATA * MEM _CTRL2MEM MEM _DATA MEM _DATA * MEM_DATA2DATA D NENLA*Ims NEM77OD NEM*[m 'VEM A Im N<5> w28
= = = = = - [O—MEM A DGS6 MEM 70D MVEM DCS MEM A DQS P<6> 15 28
MEM_CTRL MEM DQS * MEM_CTRL2MVEM NMEM_DATA MEM _DQS * NMEM_DATA2VEM | — NVEM A DQS6 VEM 70D VEM DQS MEM A _DQS_N<6> 15 28
O MEM A DGs? MEM 70D MEM DCS MEM A DQS P<7> 15 28
O MEM A _DGS? MEM 70D MEM DQS NMEM A DS _N<7> 15 28
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE_SET
MEM MEM_CLK * MEM_DQS2VEM MEM_CLK * * MEM_20THER O MEMBaK MEM 70D VDD NEM CLK MEM B CLK P<5.. 0> o
e r e v n > MMB K MEM 70D VDD | MEM LK MEM B_CLK N<5..0> 15 20
MEM MEM_CTRL * MEM 2 VEM MEM_CTRL * * MEM 20THER
155 - e - = O MEM B ONTL MEM 40S VDD | NEM CTRL MEM B_CKE<3. . 0> 15 20 —
MEM DQS MEM OVD i VEM_DQS2MEM MEM_OVD i i MEM 20THER > MMEB CNTL MEM 40S VDD | NEM CTRL MEM B_CS_L<3..0> 15 20
O MEM B ONTL MEM 40S VDD | NEM CTRL MEM B_CODT<3. . 0> 15 20
MEM_DQS VEM_DATA * MEM_DQS2VEM VEM_DATA * * MEM_20THER
MEM_DGS MEM_ DGS * MEM_DQS2MVEM MEM DGS * * MEM 20THER O MEMB MEM_40S_VDD | NEM. MEM B A<ld.. 0> o
- - - - = O MMEB D MEM 40S VDD | NEM CMD MEM B_BA<2.. 0> 15 20
Need to support MEM *-style wil dcards! O MEMB QD MEM 40S VDD | NEM CMD NMEM B_RAS L 15 20
DDR2: O MEMB QD MEM 40S_VDD | NEM CMD MEM B_CAS L 15 29
DQ signals should be natched within 20 ps of associated DQS pair. D MEMB CMD VEM 40S VDD NVEM CVD MEM B_VEE_L 15 29
DQS intra-pair matching should be within 1 ps, no inter-pair matching requirenent.
P 9 o P P g red [ MEM B_DQ BYTEQ MEM 40S MEM DATA MEM B_DQ<7. . 0> 15 20
Al DS pairs should be matched within 100 ps of clocks. M B 1
h ; ) S ) : ) - O MEM B _DQ BYTE1 MEM 40S MEM DATA VEI DQ<15. . 8> 15 20
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 140 ps.
! S ; ) S MEM B DQ BYTE2 MEM 40S MEM DATA MEM B_DQ<23. . 16> 15 20
A BA/ cnd signals should be matched within 75 ps, no CLK matching requirenent. VEM B 31 24>
. X . o ; . > MM B DQ BYTE3 MEM 40S MEM DATA A B_DQ<31. . 15 20
Al nenory signals maximumlength is 1.005 ps. CLK mininmumlength is 594 ps (lengths include substrate). M B _DQ< 2
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric | — MEM B DQ BYTEA MEM_40S MEM_DATA ME| 39..32> w2 B
9 P 9 ' ) [ MEM B _DQ BYTES MVEM 40S MEM DATA MEM B_DQ<47. . 40> 15 20
DDR3: [ MEM B _DQ BYTEG MEM 40S MEM DATA MEM B_DQ<55. . 48> 15 20
DQ signals should be matched within 5 ps of associated DQS pair. | — VEM B DQ BYTE7 VEM 40S VEM DATA MEM B_DQ<63. . 56> 15 29
DQS intra-pair matchi r\g shoul d be within 1 ps, inter-pair matching shoulw be within 180 ps MEM B_DQ BYTEQ MEM 40S MEM DATA MEM B DMVKO> 15 20
No DQS to clock matching requirenent. | —
X X . S . . . - MM B DQ BYTEL MEM 40S VEM DATA MEM B Dw<1> 15 20
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. M B DVE2
T o X [ MEM B _DQ BYTE2 MEM 40S MEM DATA VE > 15 20
A/ BA/ cnd signals should be matched within 5 ps of CLK pairs. M B DMK
) ) . T ) ) S MEM B DQ BYTE3 MEM 40S MEM DATA VEI 3> 15 20
Al nenory signals maximumlength is 1.005 ps. CLK mininumlength is 594 ps (lengths include substrate). MEM B DMVk4>
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric = MEMLB_DQ BYTEA MEM 405 MEM DATA TR o
! ! [ MEM B_DQ BYTES MEM 40S MEM DATA MEM B DM<5> 15 20
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3 > MEM B DQ BYTE6 MEM 40S VEM DATA MEM B DM<6> 15 20
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 > MEM B DQ BYTE? MEM 40S MEM DATA NMVEM B_DIMK7> 15 20
MCP MEM COMP Signal Constraints [O—MEM B Dos MEM 70D MEM DS MEM & DCB_P<0> 1= 20 —
[O—MEM B DGSO MEM 70D MEM DCS MEM B_DQS_N<0> 15 20
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP > MMEB DOS1 MEM 70D MEM DS MEM B DQS P<1> 15 20
MCP_MEM_COWP * Y 7ML 7ML =STANDARD =STANDARD =STANDARD D NENLB? L NEM77OD NENL 'VEM B N<1> e
i - - - [ MEM B DGS2 MEM 70D MEM DCS MEM B_DQS P<2> 15 20
MM B _DQS2 MEM 70D MEM DQS NMVEM B_DQS N<2> 15 20
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT O MEM B_DOS3 MEM 70D MEM DQS NMVEM B_DQS_P<3> 15 20
U n oL N [ MEM B DGS3 MEM 70D MEM DCS MEM B_DQS_N<3> 15 29
—NEM.CO > MEM B DOs4 MEM 70D MEM DQS NMVEM B_DQS _P<4> 15 20
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3.4 > MMEB D54 MEM 70D MEM DS MEM B DQS N<4> 15 20
O MEM B DGSS MEM 70D MEM DCS MEM B_DQS P<5> 15 29 -
[ MEM B DOSs MEM 70D MEM DQS MEM B_DQS N<5> 15 20 Menory Constraints
[ MEM.BDOS6 MEM 70D MEM DO MEM B _DQS P<6> o SYNC_MASTER=MUXGFX SYNC_DATE=02/ 18/ 2008}
O MEM B DGS6 MEM 70D MEM DCS MEM B_DQS_N<6> 15 20 = - - = A
= MEM B DQS? MEM_ 70D MEM_DOS MEM B_DQS_P<7> 15 20 NOTI CE OF PROPRI ETARY PROPERTY
O MEM B DQS? MEM 70D MEM DQS NMVEM B_DQS N<7> 15 20
PHGPERTY OF APPLE SINPUTER, TG THE | POSSRSBOR. Y
[ MP_MEM covP MeP_VEM cove | vep VM cave | MCP_VEM COVP_ VDD 16 ACREES TO THE FOLLOANG )
[ MP_MEM COVP McP MEM cave | Mop VEM cave | MCP_ VEM COVP_GND 16 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE CR COPY I T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI'ZE | DRAW NG NUVBER REV.
@ APPLE | NC. e — =
NONE 89 97
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PCl - EXpr ess
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 NET-TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
PCI E_90D * =90_oM DI FF =90_OHM DI FF =90_OHM DI FF 13.1 W =90_OHM DI FF =90_OHM DI FF P PCLE_90D PCLE PEG R2D P<15.. 0> 7
CLK_PCI E_100D * =100_0HV DI FF =100_COHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | — PCl E 90D PClE PEG R2D N<15..0> 71
S—PEG R2D PGl E_90D PO E PEG R2D C P<15..0> o7
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT | — PCOLE_90D PAE PEG R2D € N<15.. 0> o
T i [O—PEG 2R PCI E_90D PCLE PEG D2R P<15.. 0> o7
PCE * =3X_DI ELECTRI C ? PCE TOP, BOTTOM =4X_DI ELECTRI C ? | — PCI E_90D PClE PEG D2R N<15.. 0> 9 71
axraE R 20 ML N - PCl E_90D PCILE PEG D2R C P<15.. 0> n
~ = PCLE_90D POLE PEG D2R_C N<15. . 0> ” D
MR oap ’ s ’ P POLE_90D POLE PCIE_M NI _R2D_P -
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.4 [ PGl E_90D PO E PO E MN _R2D N 7310
. ) [O—POEMN_RD PCIE_90D PO E PCOE MNI_R2D C P wa
Anal og Video Signal Constraints = PCLE 90D PaLE PCIE M NI_R2D C N v
PHYSI CAL_RULE_SET LAYER ALFON RUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [D—PAEMN_D2R POLE_90D POLE PCE MNI_D2R P Tare
RUE O LAYER? = PaEoen | paE PG E M NI_D2R N e
CRT_50S N =50_CHM SE =50_CHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD = PO E 0D paLE PCIE FW R2D P .
[ PCI E_90D PCIE PCl E_FW R2D N 3
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET > POE FWRD PCI E 90D PCIE PCE FWR2D C P 17 36
- [ PCI E 90D PO E PO E FWR2D C N 17 36
CRT . =4: 1_SPACI NG 2 CRT CRT N CRT_2CRT
[O—POE FW PR PClE_90D PO E PCl E_ FW D2R P 17 3
CRT_2CRT * =STANDARD ? | — PCI E_90D PClE PCl E FWD2R N 17 36
. [ PCI E_90D PCIE PO E FWD2R C P 36 |
-2aK oML i = PCLE_90D POLE PCI E_FWD2R C N s
CRT_2SW TCHER . 250 ML ? = baLE 80D baLE PCl E EXCARD R2D P "
CRT_SYNC N 16 ML ? o PCI E_90D PO E PCl E_EXCARD R2D N 9%
MCP_DAC_COVP - =2:1_SPACI NG ? [ PO E_EXCARD R2D PCI E 90D PO E TP_PCl E EXCARD R2D C P 0 17
- - - PCl E_90D PCILE TP_PAE EXCARD R2D C N 4
CRT signal single-ended i npedence varies by location: [ PCLE EXCARD 2R | POIE 90D PO E TP_PCl E_EXCARD D2R P o 17
- 37.5-ohmfrom MCP to first termination resistor. | — PCI E_90D PCE TP_PCl E EXCARD D2R N 9 17
: 32: g:: : [22 ;IUI st to Second_t erm n?ll on resistor. ‘ ) [—__MP_PEQ_REEGLK GLK_PCLE 1000 GLK_PCLE PEG CLK100M P o
put of three-pole filter to connector (if possible). PEG CLK100M N
R/ G B signals should be matched as close as possible and < 10 inches. = CLK PQE 1000 QK PAE o
MCP_PE1_REFCLK CLK_PCIE 1000 CLK_PCIE PCl E_CLK1I00M M NI _P
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.1 & 2.5.2. | — == = = = e
- CLK_PCIE 1000 CLK_PCIE Eg E %Eiggl\’\ﬂ E/IWN:3 N 175
N i T H MCP_PE2_REEQLK QK PCE 1000 A K PCE 17 36
Digital Video Signal Constraints g POt 2000 Gk POLE PO E GLKI0OM FW N v C
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 [ MP_PE3 REFCQLK QLK _PCIE_1000 LK _PCIE TP_PCl E _CLK100M EXCARD P 5 v
DP_100D - - - - B _ _ f— CIK PCIE 1000 LK PCIE TP_PCl E CLK100M EXCARD N s 17
3 =100_cHM D1 FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
S MP_PEX_CLK_COVP vep_PEX_cave | MCP_PEX _CLK COWP 17
LVDS_100D * =100_cHM D1 FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF —_ceT_Ren BT 508 - NC CRT IG R C PR o
MCP_DV_COMP * v 20 ML 20 ML =STANDARD =STANDARD =STANDARD [ CRT_GREEN CRT_50S CRT NCCRT IGGYY 18 25
O CRI_BLUE CRT_50S CRT NC CRT_ 1G B COw_PB 18 25
SPACI NG_RULE_SET LAYER LI NE-TO- LINE SPACING | I GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT R CRT_50S CRT_SYNG NC_ORT_| G HSYNC o
i i [ CRI_SYNC CRT_50S CRT_SYNC NC CRT | G VSYNC 18 25
DI SPLAYPORT i =3x_DI ELECTRI C 2 DI SPLAYPORT ToP, BOTTOM =4x_DI ELECTRI C 2 [ MP_DAC RSET v _pac cave | NC MCP_TV_DAC RSET 18 25
Lvos * =3 - [ MP_DAC VREF vce_pac_cave | NC MCP_ TV DAC VREF 10 25
=3x_DI ELECTRI C ? LvDS TOP, BOTTOM =4x_DI ELECTRI C ?
LVDS intra-pair matching should be 5 mls. Pairs should be within 100 mils of clock Iength. | — TMDS LG TXC DP_100D DLSPLAYPORT $$g—: g—$§g—z —
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. | — TMDS LG TXC De_100D DLSPLAYPORT TMDS | G TXD P<2 0>
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. | — TMDS LG TXD De_100D DLSPLAYPORT —
TVDS | G TXD DP_100D pDispLAYPORT | TMDS | G TXD N<2.. 0>
Max | ength of LVDS/DisplayPort/TMDS traces: 12 inches. — = = - =
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5. 4. Do—DkM DP_100D pspiaypert [ DP 1G M _P<3. . 0> 9 81
3 D>—DkM DP_100D pspiaypert [ DP 1G ML_N<3. . 0> -
SATA Interface Constraints o> DB AUX CH DP_100D pispLAYPoRT | DP_I G AUX_CH P 15 61
PHYSI CAL_RULE_SET LAYER ALLON RUTE | M N VUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI [ DP-AUXCH DP_100D piseLavecer | DP 1G AUX CH N o
_RULE_ ON AYER? MARY GAP | DI FFPAI R NECK GAP
SATA_100D * =100_cHM D1 FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF [ ME_HDM_RSET MCE_DV_COND MP HDM_RSET e
. o _OHML _OHM.| _OHML| _OHM| =100_OHM | [ MCP_HDM _VPROBE MCP_DV_Cave MCP_HDM _ VPROBE 18 25
SPACI NG_RULE_SET LAYER LI NE-TO- LINE SPACING | I GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT O LDSLGAQK LVDS_100D LVDS LVDS 1G A ALK P oo
- = - = D LVDS I1GA QK LVDS_100D LVDS LVDS |G A CLK N 18 84
SATA * =4x_DI ELECTRI C ? SATA TOP, BOTTOM =3x_DI ELECTRI C ? O LVDS IG A DATA LVDS 100D LVDS LVDS_ | G A DATA P<2..0> 18 84 B
SATA_TERWP * 8 ML 2 > LVDS |G A DATA LVDS_100D LVDS LVDS | G A DATA N<2..0> 16 8a
- [ LVDS |G A DATA3 LVDS 100D LVDS NC LVDS | G A DATAP<3> 918
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.7.1. [ LVDS |G A DATA3 LVDS_100D LVDS NC LVDS | G A DATAN<3> 0 18
[ LVDS 1GB aK LVDS_100D LVDS NC LVDS_| G B CLKP o 18
O LVWDS IGB OK LVDS 100D LVDS NC LVDS | G B CLKN 918
[ LVDS 1 G B DATA LVDS 100D LVDS LVDS | G B_DATA P<2..0> 4
[ LVDS |G B DATA LVDS 100D LVDS LVDS | G B_DATA N<2..0> ;4
[ LVDS | G B DATA3 LVDS 100D LVDS NC LVDS | G B DATAP<3> 918
[ LVDS I G 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_| 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 39
[ SATA_100D SATA SATA HDD R2D P a0
[ SATA_100D SATA SATA HDD R2D N a0
[SATA_HDD_D2R 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 739
[ SATA_100D SATA SATA HDD D2R C N a0
[ SATA_CODD_R2D SATA_100D SATA SATA ODD R2D C P 20 30
- SATA_100D SATA SATA ODD R2D C N 20 39
o SATA_100D SATA SATA _ODD R2D P 7 39 "
= SATA 100D | SATA SATA ODD R2D N 73 MCP Constraints 1
[O_SATA_ODD_[2R SATA_100D SATA SATA_ODD D2R P 20 39 SYNG ASTERCMXGEX NG DATE=02/ 18/ 2
- SATA_100D SATA SATA_ODD _D2R N 20 39 - = SYNC_DATE=02/ 18/ 200§ A
— SATA_100D SATA SATA_ODD D2R C P 7 30 NOTI CE OF PROPRI ETARY PROPERTY
[ SATA_ 100D SATA SATA_ODD D2R C N 73
THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
[ MP_SATA_TERVP SATA_TERMP MCP_SATA_TERMP 20 AGREES Yo THE FOLLOARG T NG THE POSSESSCR
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
STZE | DRAW NG NUVBER REV.
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PClI Bus Constraints
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
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 VE| GHT
PCl * =STANDARD ?
CLK_PCI * 8 ML ?

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

LPC Bus Constraints
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
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 VE| GHT
LPC * 6 ML ?
CLK_LPC * 8 ML ?

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

e Constraints

USB 2.0 Interfac

PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_90D * 90_am Dl 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 LINE-TO LI NE SPACING | VI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
uss * =2x_DI ELECTRI C ? uss TOP, BOTTOM =4x_DI ELECTRI C

SQURCE: MCP79 Interface DG (DG 03328-001_vO0D), Section 2.10.1.

SMBus | nterface

Constraints

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 | VI GHT
sMvB . =2x_DI ELECTRI C ?

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

HD Audi o Interface Constraints

PHYSI CAL_RULE_SET LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

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

ON LAYER?
HDA_55S * =55_OHM SE =55_CHM SE =55_CHM SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
HDA * =2x_Di ELECTRI C ?
MCP_HDA_COVP * 8 ML ?

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.13.

SPI Interface Constraints

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 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 SPACING | VI GHT
CLK_SLow . 8 ML ?

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

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPI_55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
SPI * 8 ML 2

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>
> Pd_AD PCl_55S PCl PCl _AD<23. . 8>
S Pd_AD24 PCl_55S PCl PCl _AD<24>

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

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

> PO_CNTL PCl_55S PCl PCl _DEVSEL_L

> Pa_CnTL PCl_55S PCl PCl _PERR L

> PCL_CONTL PCl _55S pCl PCl _SERR L

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

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

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

O Pa_aNT1_L PCl _55S pCl PCl _GNT1 L

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

O PO _INIZ L PCl_55S PCl PCl _INTZ L
O—MP PQ_AK2 CLK_PCl_55S | GLK_PCl PCl _CLK33M MCP_R
— K PO 558 | ALK PCl PCl _CLK33M MCP
> LPC AD LPC 55S LPC LPC AD<3.. 0>

[ LPC ERAME L LPC 558 LPC LPC FRAME L

[ LPC RESET L LPC 55S LPC LPC RESET L

O Meipcake  |akipcsss |akiec  |[LPC CLK3BM SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
[ CLK LPC 555 | GLK LPC LPC CLK33M LPCPLUS
[ USB EXTA USB_90D USB USB_EXTA P

[ USB 90D USB USB EXTA N

- USB 90D UsB USB_EXTA MUXED P
[ USB 90D USB USB EXTA MUXED N
> UsB MN USB_90D USB NC USB_M NI P

— USB_90D USB NC USB M NI N

[ USB_EXTD USB_90D USB NC _USB_EXTDP

[ USB_90D USB NC USB_EXTDN

[ USB CAVERA USB_90D USB USB_CAMERA P

[ USB 90D USB USB CAMERA N

— UsB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ UsB TPAD USB_90D USB USB_TPAD_P

— USB_90D USB USB_TPAD N

> UsBIR USB_90D USB USB IR P

[— USB_90D USB USB_IR N

[ USB EXTB USB_90D USB USB _EXTB_P

[— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB NC_USB_EXCARDP
— USB_90D USB NC USB_EXCARDN
[ USB EXTC USB_90D USB NC _USB_EXTCP

— USB_90D USB NC USB_EXTCN

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

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

[ HDA_55S HDA HDA SYNC R

[ HDARST L HDA_55S HDA HDA RST R L

[ HDA_55S HDA HDA RST L

[ HDA_SDI N0 HDA_55S HDA HDA_SDI NO

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

o HDA_55S HDA HDA SDOUT_R

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

MOP_SUS A K QK SLONS5S | QK SLON PM CLK32K_SUSCLK R
CLK SLOWN55S | CLK SLOW PM _CLK32K_SUSCLK
SPI_QK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPI_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
SPIL_CS0 SPI_55S SPL SPI_CSO_R L
SPL_55S S 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 41

20 41

20 40

20 40

20

13 21 28 29

13 21 28 29

21 45 60 85

21 45 60 85

21 55
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MCP RGM |

(Et hernet) Constraints

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_M | _COMP . =STANDARD 7.5 ML 7.5 ML =STANDARD =STANDARD =STANDARD
ENET_M | _55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT
MCP_BUFO_CLK . =3:1_SPACI NG ?

ENET_M | * 12 ML ?
SQURCE: MCP73 Interface DG (DG 02974-001_v01), Sections 2.7.2 & 2.7.4

88E1116R ( Et her net

PHY) Constraints

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON LAYER?

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

ENET_MDI

25 ML

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

Section 2.7.4

ﬂ
4
]
9
|

:
2
3
1)
q

NET_TYPE

PHYSI CAL

SPACI NG

MCP_M | _COvP

MCP_M | _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_BUFO_CLK

RTL8211_CLK25M CKXTAL1

U0 00000 000000 9000 00 00

ENET_I NTR L ENET_M | _55S | ENET_M | ENET_I NTR L
ENET_MDI O ENET M1 _55S | ENET M1 ENET_MDI O
ENET_MDC ENET_M|_55S | ENET M| ENET_NMDC
ENET_PWRDVN | ENET_M|_55S | ENET M| ENET_PWRDWN L
ENET M1 _55S | ENET M1 ENET_CLK125M RXCLK R
ENET_RXCLK ENET_M | _55S | ENET_M | ENET_CLK125M RXCLK
ENET M1 _55S | ENET M1 ENET_RXD _R<3.. 0>
ENET_RXD ENET_M | _55S | ENET M| ENET_RXD<0>
ENET_RXD STRAP ENET M1 _55S | ENET M| ENET_RXD<3.. 1>
ENET_RXD ENET M1 55S | ENET 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 | ENET M1 ENET_TXD<3.. 1>
ENET_TXD ENET_M|_55S | ENET M| ENET_TX_CTRL
ENET M1 _55S | ENET 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>

18

18

33

Et her net

Constraints

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

COVPUTEY
OW NG

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE R |

AGREES TO THE FOLL

TO MAI NTAI N THE DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE OR COPY | T

NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

NC. THE POSSESSOR

SI ZE DRAW NG NUMBER REV.
D 051- 7802 A0.0
Ci} APPLE | NC. e — -
e o2 o7

2




8

7

6

4

2

www.bufanxiu.co

FireWre Interface Constraints
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
FW 110D * -110_ovLol FF =110_OHM.DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM_DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT

FW.TP

=3: 1_SPACI NG

SD CARD | NTERFACE CONSTRAI NTS

FireWre Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%TE 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
so.sss . wssanise “ss_amse “ss_amse “ss_amse ~sTANDARD ~sTANDARD
SPACI NG_RULE_SET LAYER LINE-TO- LI NE SPACING | WEI GHT
0.1 NTERFACE . X DlELECTRIC »

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ FWP0_TPA FW 110D EW TP NC_FW_TPAP
> FWP0_TPA EW 110D EW TP NC FW)_TPAN
> EWP0_TPB FW 110D EW TP NC _FW_TPBP
> FwePro _TPB EW 110D EW TP NC FW_TPBN
O EWP1_TPA EW 110D EW TP FW PORT1 TPA P
O EWP1_TPA FW 110D EW TP FW PORT1_TPA N
> FEweP1 TPB EW 110D EW TP FW PORT1_TPB_P
O EWeP1_TPB FW 110D EW TP FW PORT1_TPB N

Port 2 Not Used
SD CARD NET PROPERTI ES
e T

ELECTRI CAL_CONSTRAI NT_SET PrvsI AL secine

[ SD.DAT. o D | NTERFACE SD _D<0>

[[(Z1)—SDDAL D ! D | NTERFACE SD D<1>

[[30)——SD_DAL D D_| NTEREACE SD D<2>

[z SD-DAL D D_| NTEREACE SD D<3>

[[(z2)—SDDAL D ! D | NTERFACE SD D<4>

[[ZD—SD-DAL D D_| NTEREACE SD D<5>

[[Z5)—SD_DAT/ D D | NTERFACE SD D<6>

[ SD_DAL D D_| NTEREACE SD D<7>

723 D _CLK D D_| NTEREACE SD CLK

[ED>—Shan D D | NTERFACE SD_CvD

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

SMC SMBus Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SMBUS_SMC A_S3_SQl SMB 555 SMB SMBUS _SMC A S3_SCL
[ SMBUS SMC A S3_SDA_ | SMB 55S SMB SMBUS SMC A S3_SDA
S SMBUS SMC B S0_SOL SMB 55S SMB SMBUS SMC B SO_SCL
[ SMBUS_SMC B SO_SDA SMB_55S SMB SMBUS_SMC B _SO_SDA
S SMBUS SMC 0_S0_SOL SMB 55S SMB SMBUS _SMC 0_SO0_SCL
[ SMBUS SMC 0_SO_SDA_ | SMB 55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS_SMC BSA SO SMB_55S SMB SMBUS_SMC BSA_SCL
[ SMBUS_SMC BSA_SDA SMB 555 SMB SMBUS SMC BSA SDA
[ SMBUS_SMC MGMI_SOL SMB 555 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 CsSI _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

SMC Constraints
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GDDR3 Frane Buffer Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
ooRs_aorsssE s e ~t0_ormese 0.095 127w ~sTanoArD ~sTanoArD
coors_aose o s ~t0_ormese 0.095 M ~t0_ormese ~staoarD ~sTAvDRRD

ooRs_80D

=80_CHVLDI FF

0.095 M1

=80_CHVLDI FF

=80_OHMLDI FF

=80_OHMLDI FF

SPACI NG_RULE_SET LAYER

LI NE- TO- LI NE SPACI NG

oR3_aLK

=2.5:1_SPACI NG

cooR3_avD

=2.5:1_SPACI NG

DORG_DATA

=2.5:1_SPACI NG

oOR3_DQS.

=2.5:1_SPACI NG

From T18 MXM

Digital Video Signhal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
DP_100D * =100_0HM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_OHM DI FF =100_OHM DI FF
LVDS_100D * =100_0HM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_OHM DI FF =100_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM =4x_DI ELECTRI C ?
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM =4x_DI ELECTRI C ?
LVDS intra-pair matching should be 5 mils. Pairs should be within 100 mils of clock Iength.
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps.
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals.
Max | ength of LVDS/ DisplayPort/ TMDS traces: 12 inches.
SQURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4.
MUXGFX Net Properties
e T
[ELECTRI CAL_CONSTRAI NT_SET PrvSI AL seacine
D LVDS A O K LVDS_100D LVDS LVDS A CLK P o1 84
D> LVDS A O K LVDS 100D LVDS LVDS A CLK N 81 84
> LVDS_A_DATA LVDS_100D LVDS LVDS A DATA_P<2..0> o1 84
D LVDS_A_DATA LVDS_100D LVDS LVDS A DATA N<2..0> o1 84
ED—LVDS B OK LVDS_100D LVDS LVDS B CLK P o1 84
D LVDS B OK LVDS_100D LVDS LVDS B_CLK N o1 84
=D LVDS B DATA LVDS_100D LVDS LVDS B DATA P<2..0> o1 84
> LVDS B DATA LVDS_100D LVDS LVDS B_DATA N<2..0> o1 84
[ LVDS_100D LVDS LVDS CONN A CLK F P 780
s LVDS_100D LVDS LVDS CONN A CLK _F_N 7 80
[ LVDS_100D LVDS LVDS CONN B CLK F_P 7 80
[ LVDS_100D LVDS LVDS CONN B CLK _F_N 7 80
[ LVDS_100D LVDS LVDS CONN A CLK P 0 81
> LVDS_100D LVDS LVDS CONN A CLK N 0 81
s LVDS_100D LVDS LVDS CONN_A DATA P<2..0> 750 e
[ LVDS 100D LVDS LVDS _CONN_A DATA N<2..0> 750 m:
| LVDS_100D LVDS LVDS CONN B CLK P 80 81
s LVDS_100D LVDS LVDS CONN B CLK_N 0 81
[ LVDS_100D LVDS LVDS CONN B_DATA P<2..0> 750 e
= LVDS_100D LVDS LVDS CONN_B_DATA N<2..0> 75001
DM DP_100D pspiaypert | DP_M._C P<3..0> .
[ DP_100D pspiayperT | DP_ML_C N<3.. 0> o
DM DP_100D DI SPLAYPCRT | DPMMIP<P<8> . 0> o1 52
[a DP_100D DI SPLAYPORT |  DPMMINeDN<B> . 0> o1 82
DM DP_100D pDispLayporT | DP_ML_CONN_P<3. . 0> a2
= DP_100D DiSPLAYPORT | DP_M._ CONN_N<3. . 0> 2
E>—DP_AUX_CH DP_100D pspraypert | DP_AUX CH C P o1 82
o DP_AUX_CH DP_100D pspraypert | DP_AUX CH C N o1 82

NET_TYPE

PHYSI CAL

O FBAQKEP GDDR3_80D GDDR3_CLK FB_A CLK P<0>
— GDDR3_80D GDDR3_C1 K FB_ A CLK N<O>
O FBBAKEP GDDR3_80D GDDR3_CLK FB_A CLK P<1>
— GDDR3_80D GDDR3_CLK FB_A CLK N<1>
> EB_AB QD GDDR3_40R55SE | GDDR3_CMD FB_A MA<1..0>
[O—FB_AB WD CGDDR3_40RS5SE | GbDRa_avp | FB A VA<12. . 6>
> EB_AB_QVMD GDDR3_40R55SE | GDDR3_CMD FB_A BA<2..0>
> EB_AB QD GDDR3_40R55SE | GDDR3_ CMD FB A RAS L

> EB_AB QWD GDDR3_40R55SE | GDDR3_ CMD FB A CAS L

> EB_AB_QVMD GDDR3_40R55SE | GDDR3_ CMD FB A VW L

> EB_AB_CMD PD GDDR3_40R55SE | GDDR3_ CMD FB_A UCKE

> EB_AB_CMD_PD GDDR3_40R55SE | GDDR3_CMD FB_A LCKE

> FB_AB_CS0 GDDR3_40R55SE | GDDR3_CMD FB_A LCSO L
> EB_AB_QMD_PD GDDR3_40R55SE | GDDR3_CMD FB_A DRAM RST
O—FBA QD GDDR3_40SE GDDR3_CMVD FB_A LMA<S. . 2>
S FBB QD GDDR3_40SE. GDDR3_CMD FB_A UVMA<S. . 2>
O—FB_A WnGs0 GDDR3_40SE GDDR3_DQS FB_A WDQS<0>
[—FB_A WnGs1 GDDR3_40SE GDDR3_DQS FB_A WDQS<1>
[O—FB.A W2 GDDR3_40SE GDDR3_DQS FB_A WDQS<2>
> FB_A W3 | coDR3_40SE | cobra Ds | FB_ A WDQS<3>
> EB_A RDQSO GDDR3_40SE GDDR3_DQS FB_A RDQS<0>
[O—FB_A RDGSL GDDR3_40SE GDDR3_DQS FB_A_ RDQS<1>

GDDR3_40SE

| GDDR3_40SE | GDDR3 DQS |

FB_A_RDQS<3>

FB_A RDQS<2>

[—>EB_A RDGS3

GDDR3_40SE

FB A DQ<7..0>

[—FEB_A_DQ BYTEQ

[—FB_A DQ BYTE2

GDDR3_40SE

| GDDR3_40SE | GDDR3_DATA |

FB_A 15..8>
FB_A DQ<23..16>

GDDR3_40SE

FB_A DQ<31.. 24>

[ FB_A DQ BYTES

| GDDR3_40SE | GDDR3_DATA |

FB_A DOM L<0>

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

73 74

- EB_A_DOML GDDR3_40SE GooRa_paTa | FB_A DQM L<1> 73 78
[>_EB_A DQW GDDR3_40SE copra_paTA | FB_A DOM L<2> 87
[O—FB_A DQWR GDDR3_40SE chpr3_pata | FB_A DOM L<3> 73 78
[O—FB_B WGs0 GDDR3_40SE GDDR3_DQS FB_A WDQS<4> 73 78
[O—FB B WnGsl GDDR3_40SE GDDR3_DQS FB_A WQS<5> 73 78
> FB_B WQs2 GDDR3_40SE CGDDR3_DQS EB_A WDQS<6> 73 74
[O—FB_B wWs3 GDDR3_40SE GDDR3_DQS FB_A WDQS<7> 73 78
[—FB_B RDGS0 GDDR3_40SE GDDR3_DQS FB_A RDQS<4> 73 78
[FB B RDGSL GDDR3_40SE GDDR3_DQS FB_A RDQS<5> 73 78
[FB B RDGS2 GDDR3_40SE GDDR3_DQS FB_A RDQS<6> 73 74
[FB B RDGS3 GDDR3_40SE GDDR3_DQS FB_A RDQS<7> 73 78
[ EB_B_DQ BYTEQ GDDR3_40SE cpr3_pata | FB_A DQ<39. . 32> 73 74
[ EB_B DQ BYTE1 GDDR3_40SE coDr3_paTA | FB_A DQ<47. . 40> 73 74
> FB_B DQ BYTE2 GDDR3_40SE cpr3_pata | FB_ A _DQO<55. . 48> 73 7
[ FB_B DQ BYTES GDDR3_40SE cpr3_patA | FB_A DQO<63. . 56> 73 74
O—FB_B DQw GDDR3_40SE chpr3_patAa | FB_A DOV L<4> 73 78
> FBB DML GDDR3_40SE. GhDR3 DATA | FB A DOM L<5> 3 7
[O—FBB DQw GDDR3_40SE chpr3_pata | FB_A DOV L<6> 73 78
} B_| » | FB_A L<7> Vs 74
GO6 Net Properties
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL. ) SPACI NG
> cossos oo CIK SION55S | CIK SIOW GPU CLK27M 76 77
[ CK505_CLK27MES CK SIONS55S | CK SLow GPU _CLK27M SS 76 77
> LVDS EG A QK LVDS 100D LVDS LVDS EG A CLK P 78 84
O LVDS EG A OK LVDS 100D LVDS LVDS EG A CLK N 78 84
[ LVDS EG A DATA LVDS_100D LVDS LVDS EG A DATA P<2..0> 44,
[ LVDS EG A DATA LVDS_100D LVDS LVDS EG A DATA N<2..0> 44
[ LVDS EG B DATA LVDS_100D LVDS LVDS EG B DATA P<2..0> 44,
[ LVDS EG B DATA LVDS_100D LVDS LVDS EG B DATA N<2..0> 44
DM DP_100D pspiayport | DP_EG ML_P<3. . 0> 78
DM DP_100D pspiayport | DP_EG ML_N<3. . 0> 78
> DP_AUX_CH DP_100D DisplAYPoRT | DPEG AUX CH P 78
> DP_AUX_CH DP_100D pispLAayPorT | DP.EG AUX CH N s
> DP_100D pispLayport |DP_EG AUX CH C P o1
[ DP_100D pspraypert [DP_EG AUX CH C N o

GDDR3 FB C/' D Net Properties

ELECTRI CAL_CONSTRAI NT_SET

NET_TYPE

PHYSI CAL

SPACI NG

> EBCAKEP GDDR3_80D GDDR3_ QLK FB B CLK P<0> 73 75
- GDDR3_80D GDDR3_ QLK FB B CLK N<O> 73 75
S EBDAKEP GDDR3_80D GDDR3_ QLK FB B CLK P<1> s 18
— GDDR3_80D GDDR3_C1 K FB_B _CLK N<1> 73 75
> EB_CD OWD GDDR3_40R55SE | GDDR3 CVD FB_B_MA<1.. 0> 73 75
[O—FB an GDDR3_40R55SE | GDDR3_CMD FB B MA<12..6> 73 75
S EB_CD avWD CGDDR3_40RS5SE | Ghora_avp | FB B BA<2. . 0> s 18
[D—EB.CD o GDDR3_40R55SE | GDDR3_ CMD FB B RAS L 73 75
O—EBCD an GDDR3_40R55SE | GDDR3_ CMD FB B CAS L 7375
O EB.CD OWD GDDR3_40R55SE | GDDR3 CMD FB B W L 73 75
[O—FB_ch awn PD GDDR3_40R55SE | cppra_ avp | FB_B_UCKE

> EB_CD GWD PD GDDR3_40R55SE | GDDR3_CVD FB_B_LCKE

[=»EB_CD CS0 GDDR3_40R55SE | cppra avp | FB_ B LCSO_L

[O—FB_cD o PD GDDR3_40R55SE | GDDR3_CMVD FB_B_DRAM RST 73 75
—Fecan GDDR3_40SE GDDR3_CMVD FB B LMA<S. . 2> 73 75
S FBD QD GDDR3_40SE GDDR3_CMVD FB B UMA<S5. . 2> 73 75
[—EB_C wWnxs0 GDDR3_40SE GDDR3_DAS FB_B_WDQS<0> 7375
[O—EB_C wxs1 GDDR3_40SE GDDR3_DQS FB_B_WDQS<1> 7375
B C wWs2 GDDR3_40SE GDDR3_DAS FB_B_WDQS5<2> 7375
[O—FB_C wWsa GDDR3_40SE | coors_Ds | FB B WDQS<3> 73 75
> EB_C RDQS0 GDDR3_40SE GDDR3_DQS FB_B_RDQS<0> 73 75
[O—FB_C RDGSL GDDR3_40SE GDDR3_DQS FB_B_RDQS<1> 73 75

GDDR3_40SE

| GDDR3_40SE | GDDR3_DOS |

FB_B_RDQS<3>

FB_B_RDQS<2> 7375

[—EB_C RDGsa

GDDR3_40SE

FB B DQ<7..0>

[—FB_C DQ BYTEQ

SFB_C DQ BYTE2

GDDR3_40SE

| GDDR3_40SE | GDDR3_DATA |

FB B 15..8>
FB_ B DQ<23..16>

GDDR3_40SE

FB B DQ<31. . 24>

[ EB_C DQ BYTES

3 C | GDDR3_40SE | coors_pata | FB_B_DOM L<0> 73 75
O—FBCcbow GDDR3_40SE Ghpr3_pata | FB_B_DOM L<1> 73 75
[>_EB_C DQw GDDR3_40SE chpr3_pata | FB_B_DOM L<2> 73 75
[O—FB_C DQw GDDR3_40SE chpr3_pata | FB_B_DOM L<3> 73 75
[—FB_D Wxs0 GDDR3_40SE GDDR3_DAS FB_B_WDQS<4> 7375
[S—FB_D wWxs1 GDDR3_40SE GDDR3_DAS FB_B_WDQS<5> 7375
[>—FB_D wWs2 GDDR3_40SE GDDR3_DQS EB_B_ WDQS<6> 7375
[—FB_D W3 GDDR3_40SE GDDR3_DAS FB_B_WDQS<7> 7375
[—FEB_D RDGS0 GDDR3_40SE GDDR3_DQS FB_B_RDQS<4> 73 75
[—FB_D RDGSIL GDDR3_40SE GDDR3_DQS FB_B_RDQS<5> 73 75
[O—FB_D RDGS2 GDDR3_40SE GDDR3_DQS FB_B_RDQS<6> 73 75
[—FB_D RDGS3 GDDR3_40SE GDDR3_DQS FB_B_RDQS<7> 73 75
[—FEB_D DQ BYTEQ GDDR3_40SE ahpr3_pata | FB_B_DQ<39. . 32> 73 75
[ EB_D DQ BYTEL GDDR3_40SE Ghpr3_DaTA | FB_B_DQ<47. . 40> 73 75
[—FEB_D DQ BYTE? GDDR3_40SE chpr3_pata | FB_B_DQ<55. . 48> 73 75
[—FB_D DQ BYTE3 GDDR3_40SE chpr3_patA | FB_B_DQ<63. . 56> 73 75
[O—FB.D DQw GDDR3_40SE chpr3_pata | FB_B_DOM L<4> 73 75
[>—EB_D DavL GDDR3_40SE GhpR3_DATA | FB_B_DQM L<5> 7375
[O—FBD DQw GDDR3_40SE chpr3_pata | FB_B_DOM L<6> 73 75

FB_B_DOM L<7> [

GPU (G96) CONSTRAI NTS

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008]

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY

PROPERTY OF APPLE COVPUTER, | NC.
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE
111 NOT TO REVEAL OR

OR COPY I T
PUBLI SH | N WHOLE OR PART

THE POSSESS

@ APPLE | NC. T

ST ZE

DRAW NG NUVBER

051-7892

REV.

NONE o5

SHT OF

97

2




7

6

5

3

www.bufanxiu.co

K19 Specific Net Properties

K19 Specific Net Properties

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
NeTTvee NeTTveE
SENSE_1Ta1_555 . SioreaR =55_orvSE =55_orv SE =55_orvSE 111D FFPAIR 1: 1D FFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL SeACiNG ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL seACiNG
ENET_NDI 1000 ENETCONN ENETCONN _P<3. . 0>
S—— . e P e p— Ep— = M > > tens xcam, PG E_s0n PaE PCl E_EXCARD R2D P "
[— ENET_MDI 1000 ENETCONN ENETCONN N<3. . 0> s
100D [ (POLE_ExcaRD) PGl E_90D PO E PCl E_ EXCARD R2D N %
o FEPAL R . 1 1_DIFFPAIR 1: 101 FFPAIR 11D FFPAIR -1 1_DiFFPAIR [ SATA_100D SATA SATA ODD R2D UF_P 30 = = PCCE MNI R2D P
[ PCLE_90D PCLE 7 31 90
> SATA_100D SATA SATA_ODD R2D_UF_N 3s (POEMN) POE MN _R2D N
SATA_100D SATA SATA _ODD D2R UF_P . D —raewmn PCI E 90D PCILE 7 31 90
= ATA 100D oATA SATA DD D2R UF N = = CLK_PCIE 1000 GLK_PCLE PCl E CLK1I00M M Nl _CONN P ;7 s
= = v — QK PG E 1000 GLK P E PCl E_ CLKI0OOM 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 3s = 1701 DL FEPAL = CHGR CSI R P
= SATA_100D SATA SATA _HDD D2R UF_N 2 == | o
sense . 2. 1_SPACI NG - = = 1TO1_DI FEPAL CHEGR CSI _R N 62
[ SATA_100D SATA SATA _HDD R2D UF_P a0 R P
_ [ 1TOL_DI FEPAL CHGR CSO w6 62
THERM . ~2:1_sPAci NG - [T SATA_100D SATA SATA_HDD R2D_UF_N 3s
1TOL_DI EEPAL CHGR CSO R N 16 62
[>—SENSE_DI FEPAI R SENSE_1TOL_55S SENSE GFXI M\WP6_VSEN_P 79 > =
asro . e , = SENSE_ITOL_655 SENSE X MPE VeEN N > _csa o Lsa_son usa USB2_EXTA_MUXED_P w
- _ 9 — (s exaa) USB 90D USB USB2_EXTA _MJUXED N a0
D (usa exan) USB_90D USB UsB2_LT1_P 20
USB2_LT1_N
[ CRUTHVENS [ _DP THERM 1TOL_55S THERM CPUTHMVBNS D2_P 1 e is:gg i: USB TPAD R P -
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT THERM 1TOL 55 THERM CPUTHVENS D2 N - D (usa ean 3 50
= = = ) (USB EXTD) USB 90D USB USB_TPAD R N 50
eneTcan . 25 MLs - [ CPU_THERMD DP THERM 1TOl_55S THERM CPU THERMD P 10 48 > = = - DA
[ (usa_caveray USB 90D USB USB_CAMERA _CONN_P -
[ THERM 1TOL_55S THERM CPU_THERMD N 10 48 = =
= = T 5 [ (usa_cavera) USB 90D USB USB_CAMERA _CONN_N 71
[ GPUTHVENS D_DP THERM 1TOL_55S THERM GPUTHMBNS D P 8 = =
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT == = = [E USB_90D USB CONN_USB2_BT_P 781
THERM 1TOl_55S THERM GPUTHVENS D N .8
ED L = — USB_90D USB CONN _USB2_BT_N 78
vy . —sTANDARD - > GPU THERMD DP THERM 1TOl_55S THERM GPU TDI OOE P a8 76 77 = =
= use_aoD usa USsB LT2_P "
— THERM 1TOl_55S THERM GPU TDI ODE N a8 76 77 = USB LT2 N
PRIVE_NEM . —sTaNoARD B e D Do TLEr 1Tl etk Tremu NMCPTHVENS D P [ USB 90D USB a0
M == = = “© USB_CARDREADER USB_90D USB USB_CARDREADER P 9 20 32
= THERM 1TOl_55S THERM MCPTHVENS D N a8 L 3
— = USB 90D USB USB_CARDREADER N 9 20 32
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT | THERM 1TO1 55S THERM MCP_THMDI ODE_P 21 48 -
MCP = DP_100D pispLayeort] DP I G AUX CH C P o
= THERM 1TO1_55S THERM _THVDI ODE N 21 48 DP 100D Lo avpaerl DP 1 G AUX_CH C N
0P 020 1000 [E>—SENSE_DI FEPAI R SENSE_1TOl_55S SENSE CPUVTTI SNS R P p = o
PYR_P2MM . 0.20 M 1000 D SENSE_1TOL_55S SENSE CPUVTTI SNS R N a7
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
= - = - = - — [=> SENSE_DI FEPAI R SENSE_1TO1_55S SENSE GPUlI SENS P a7
VEM LK @o . @o_Pam = SENSE_1TOl_55S SENSE GPUI SENS_N a7
[ SENSE_DI FEPAI R SENSE_1TO1_55S SENSE CPUWTT_| SNS P 47 67
vem @o . ao_r2
-~ - = SENSE_1TOl_55S SENSE CPUV | SNS_N a7 67
VEM_CTRL @o . @o_Pamt
NEM_DATA @o . Qo_Pam P1VBGPU P
> SENSE_DI FFPAI R SENSE_1TQl_55S SENSE ) a7 — SPK_OUT DLEEPALR AUDLO. SPKRCONN L_OUT_P 7 58 59
VEM OGS ao . Qo P2 s SENSE_1TO1_55S SENSE P1VBGPU N a7 =
= DI EEPAL R AUDIL O SPKRCONN_L_OUT_N 7 58 59
> SENSE_DI EEPAIR SENSE_1TOL_55S SENSE I SNS_CPU P % e —
ED— SPK oUT DI EFPALR AUDLO SPKRCONN_S_QUT_P 758 50
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = SENSE_1TO1_55S SENSE I SNS_CPU N 6
ss poer | PP3V3_SB Vot Aot LBt | D DLEEPALR ALDLO SPKROONN S QU N Ton e
axrae @0 . 0o = oy PP3V3_ S0 e e e ED—SPK aUT DI EEPAI R AUDI O SPKRCONN R QUT P 7 68 50
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — B POER [ R ERCRTR IS 3] DLEEPAL R AUDLO SPKRCONN R OUT N e w
e 2o . o o 87877808182 &% EL =
- QK Fse ao . @o_Pom = DI FEPAI R AUDL O SPKRAMP L _QUT P
saTA ao . @o_Pom = DI FEPAI R AUDL O SPKRAMP_L_OQUT N
u_caw @o . Qo_P2m
z X DL EEPAI R AUDL O SPKRAMP_R QUT_P .
w8 @0 . @0z [ SENSE_DI FEPAI R SENSE_1TOl_55S SENSE P1VBGPUI SNS R P p = SPKRAMP R OUT N o
cu_GTLReR @o . @o_Pamt = DI EEPAL R AUDL O s8
[ SENSE_1TOL_55S SENSE P1VBGPUI SNS R N . o b
axpae sB_POVER . PYR_P2MM = = = DI EEPAI R AUDIL O SPKRAMP_S_QOUT s8
CPU_VCCSENSE ao . Qo P2 [z SENSE_DI FFPAI R SENSE_1TO1_55S SENSE | SNS_AI RPORT_P 31 53
= DI FEPAI R AUDL O SPKRAMP_S OQUT N
saTA S8_POVER . PUR_P2WM > SENSE_1TO1_55S SENSE | SNS_ Al RPORT N a1 53 I SNS ODD P
Fsa_osTe Fsa_osTe . ao_Pamt [z SENSE_DI FFPAI R SENSE_1TQl_55S SENSE | ) 39 53
[z SENSE_DI EEPAIR SENSE_1TOL_55S SENSE ISNS AIRPORT R P SENSE 11Ol 555 SENSE I SNS ODD N
= e e — SENSE_1TOL_55S SENSE I SNS_AI RPORT_R N _ = — e 5
= = ISNS 1V5 S3 R P [z SENSE_DI FEPAI R SENSE_1TO1_55S SENSE ISNS OOD R P 53
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET == SENSE DI FEPAIR SENSE 1TO1 55S SENSE 53 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
— @0 . 0.z =D e ISNS 1V5 3 P B o SENSE DI EEPAIR SENSE_1TOl_55S SENSE | SNS HDD P 30 s
Lvos @o . @o_Pamt > SENSE_DI FFPAI R SENSE_1TQl_55S SENSE 53 65
= SENSE_1TO1_55S SENSE I SNS HDD N 30 53
SENSE_1TOL_55S SENSE I SNS_1V5_S3_N 53 65 ==
. R | . =D SENSE DI FEPALR SENSE 1TOL 555 SENSE | SNS LCDBKLT P [[Zz>—SENSE_DI FEPAIR SENSE_1TOl_55S SENSE ISNS HDD R P 53
2T — — = o3 88 | HDD R N
Menory Constraint Rel axations & SENSE 1TOL St Sener [SNS LCDBKLT N oo = SENSE_1TOL 58S SENSE SNS
Allow 0.127 nm necks for >0.127 nmlines for GMCH fanout D> SENSE_DLEERALR SENSE_1TOL_55S SENSE LSNS L KLT R P aD D
. ' - == SENSE_1TOL_55S SENSE I SNS_LCDBKLT_R N T
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 -
VEM 700 soTTOM 0.127 Wt 6.35 Wt
PHYSI CAL_RULE_SET LAYER ALLON ROUTE | NIEMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ON LAYER?
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) EM_ 40S_VDD * 0.09 MW 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 W
VoS 1000 s 100. 01 FF_B0A OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D_VDD * 0.09 MM 100 ML
op_1000 oA 100_Di FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
SATA_1000 BeA 100_01 FF_BGA 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 oy , 005 o e
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
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 MCP_DV_COMP ToP 0.1 M1 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PGA_50SE . v =s0_crv sE 0.073 Wt =s0_crv sE 111D FFPAIR 0.073 M
MCP_MEM_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 | _COWP TP 0.1 M 500 ML
o 505 o roa s05E OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_USB_RBI AS TP 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
. sos PoA PGA_50SE 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 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE SYNG. MASTER-MUXGEX SYNG_DATE=02/ 21/ 2008)
FSB_DATA . PoA Pea_cPU
ALLOW ROUTE NOTI CE OF PROPRI ETARY PROPERTY
Fsa_osTe . PoA Pea_cPU PHYSI CAL_RULE_SET LAYER oM EY M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
FSB_ADR . PoA Pea_cPU MEM 40S 1SL4, 1 SL9 PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE AGREES TO THE FOLLOAN'NG
Fs8_ADSTE . PoA Pea_cPU | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
MEM_40S_VDD 1S3, 15L10 N
e 1x B o ea 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
. . 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
MEM_70D 1SL4, 1 SL9
cuaGL . PoA Pea_cPU
- . OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE S ZE TR NG NOVEER =
cPUBM L . PGA PGA_CPU MEM_70D_VDD 1SL3,15L10 N D 051- 7892 A0.0
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
G ound-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 96 o7
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K19

Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

OLREFRR

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 | VEI 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 o m o m oeFALLT - 0.1 M - . . BeA BGA_PLMM
sTAOARD . v “oEFALT “oEFALT 10 M “oeFALT “oeFALT sTanoARD . “oEFALT > VEM aLK . BeA BGA P2
BGA_PLMM . “oEFALT > akFse . BeA BGA P2
PHYSI CAL_RULE_SET LAYER ALLON RQUTE |\ N MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
—RULE_ ON LAYER? aca_pamm . — . axrate . aca aca poun
s55_amse Tcp, BOTTOM v 0.090 Wt 0.090 Wt
BGA_PaMM . “oEFALT > ax stow . BeA BGA P2
s5_omse . v 0.076 0.076 4 ~sTANARD ~sTANDARD ~sTANDARD
PGA_CPU . 0.073 M1 ? FSB_DSTB FSB_DSTB BGA BGA_P3WM
NOTE: From T18 M.B, changed to reflect M9 stackup.
PHYSI CAL_RULE_SET LAYER AFONRTE | 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 Wt -
2X_DI ELECTRI C * 0.140 MM 2
s0_cHm se . v 0.090 4 0.090 4 ~sTANDARD ~sTANDARD 1.8:1_sPACI NG . 0.18 Wt »
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_SPACI NG . 0.25 Wt »
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
10_amse Tcp, BOTTOM v 0.165 Wt 0.095 Wt
40_cmse . v 0.135 M 0.135 M ~sTaNARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_amvsE 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%TE 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%TE 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_amDiFF . N ~sTaNARD ~sTaNARD ~sTaNARD ~sTANDARD ~sTANDARD 11 DFFPAIR . v ~sTaNARD ~sTaNARD ~sTaNARD 01w 0.1 m
70_amDiFF ISt 1St v 0. 160 0. 160 M4 0.175 Wt 0.175 Wt
70_amDiFF Isto. 18010 v 0. 160 M 0.160 0.175 Wt 0.175 Wt
70_an o1 R IStz st v 0.170 Wt 0.170 0.150 M4 0.150 Wt
70_an o1 R Tcp, BOTTOM v 0.170 Wt 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
80Dl FF . N ~sTaNARD ~sTaNARD ~sTaNARD ~sTANDARD ~sTANDARD
80Dl FF ISt 1St v 0.125 W 0.125 M 0.180 Wt 0.180 Wt
80Dl FF Isto. 18010 v 0.125 W 0.125 M 0.180 Wt 0.180 Wt
80_a 01 PR IStz st v 0.140 Wt 0.140 Wt 0.190 w4 0.190 Wt
80_a 01 PR Tcp, BOTTOM v 0.140 Wt 0.095 Wt 0.190 w4 0.190 Wt
PHYSI CAL_RULE_SET LAYER &L%E%TE 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 ~sTaNDARD ~sTaNARD ~sTaNARD ~sTANDARD ~sTANDARD
90_aDl FF ISt ISt v 0.102 1 0.102 1 0.220 Wt 0.220 Wt
90_aDl FF Ist9. 18010 v 0.102 1 0.102 14 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 ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_amolFF . N ~sTaNARD ~sTANARD ~sTANDARD 10001 FF_BeA . —00amarr -100_amolFF -100_amolFF -100_OL Ol FF ~100_0L Ol FF
100_am ol FF ISt ista v 0.080 4 0.080 4 0.200 W 0.200 Wt 10001 FF_BeA ISt ISt v 0.075 0.075 0.125 Wt 0.125 Wt
100_amolFF Ist9. 18010 v 0.080 4 0.080 4 0.200 Wt 0.200 Wt 10001 FF_BeA Isto. 18010 v 0.075 0.075 0.125 Wt 0.125 Wt
100_0HM DI FF Ist2, 18011 v 0.089 M 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 Wt 0.220 M 0.220 Wt
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_amoiFF . N ~sTaNARD ~sTANARD ~sTaNARD ~sTANDARD ~sTANDARD
110_owL0l PR I5L3, 1504 v 0.077 Wt 0.077 Wt 0.330 M 0.330 Wt
110_0wL0l PR ISL9, 15010 v 0.077 Wt 0.077 Wt 0.330 M1 0.330 Wt
110_0wL0l PR IStz st v 0.077 Wt 0.077 Wt 0.330 M1 0.330 Wt
110_0wL0l PR Tcp, BOTTOM v 0.077 Wt 0.077 Wt 0.330 M1 0.330 Wt

PCB Rul e Definitions

SYNC_MASTER=MP9_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. e — =
e o7 o7

CO




