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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

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
33850554 1 1.C, GPU, 55nm NV GO6- GS, BGA9EY, LF U8000 CRI TI CAL
333S0507 4 | C, SGRAM GDDR3, 16Mk32, 1000MHZ, 136 FBGA U400, UB450, UB500, UB550 CRI 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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TRUE PP5V_S0 g8 | 3 TPs
TRE EAN LT_PWM - i
AN LT TG - SATA ODD Connect ors DC Power Connect or | CT Test Points
TRUE FAN_RT_PVW/ w0
TRUE FAN_RT_TACH s FUNC_TEST FUNC_TEST NO_TEST
TRLE G\D . = TRUE PPSV_SW ODD 7w 4 TPs = TRUE B AOTER oENeEE w | 3 7TPs w:_ NC AUD LOL N L _ NC_AUD LOL N L _ ve
j 5 TPs =" TRUE SMC_ODD_DETECT w0 a2 m— TRUE o 7 NC_AUD_LOL_P_L — NCAWD LOL P L WAKE_BASE=TRUE TRUE 7
LVDS Cbnnect or D TRUE SATA ODD R2D P 19 90 207 NC USB_10N — NC USB 10N M“KE,BAbt:lRLE TRUE e
= TRUE SATA_ODD_R2D N B TRUE GND j 3 TPs 2+ __NC USB_10P — NC USB_10P VAKE_BASEZTRUE TROE 720
FUNC TEST - TRUE SATA ODD D2R C N 50 90 L w7 _NC ENET INTR L — NC ENET_INTR L xs:iijﬁ Igg e
TRE PP3V3_S0 pagnnREyey O BE SATA OO0 PR C P @ o = Battery Connector = 7 —DNG_ENET_PURDI L =G ENET PRV L WRRE_BASESTROE——TROE——
TRUE PP3V3_SW LCD NEEE o i TRUE G\ND j 3 TPs
TRUE PPVOUT_SO_LCDBKLT 753 80 8 FUNC_TEST
= " PPVBAT G3H_ CONN o e
TRUE LVDS_DDC CLK -~ B Keyboar d Connect or g TRE SNBUS_S(NBC_BSA_SO_ js MTPS NC LPC DROD L NC LPC DROD L
TRUE LVDS_DDC DATA 50 81 EUNC TEST = TRUE SMBUS _SMC BSA SDA 7 4z 45 61 62 94 o = VAKE_BASE=TRUE TRUE T
TRE LVDS CONN_A_DATA N<O> o o1 o5 TaE PP3V3_S3 emmmmennn D IRE SYS DETECT L “ TP_MEM A OKE<3.. 2> NC_MEM A_CKE<3.. 2> w
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TRUE 3V42_G3H 1621 52 70 40 42 43 a4 45 46— 1 6 TPs 157 NC_MEM A CLK2N NC _MEM A CLK2N 71s
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(— TRUE BKL_VL DO o ++_NC PE4_PRSNT L NC PE4_PRSNT L 2
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TRUE PSOC F_CS L = TRE____CONN USB2 BT _P w00
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TRUE GN\D TRUE GND —
] 2 TPs I ] 10 TPs — THE FSB_A L<31..3> 1014 58 Not e.
SD Card Connect or = SATA HDD Connect or — ng Egg ﬁgngé S 10 14 58 NO TEST properties are al so on page9, 26, 43, 50
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j S - TRUE SATA_HDD D2R C N 20 90 -
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TRUE. Bl _MC SH ELD 59 60 i | — TRUE USB_CAMERA P 20319 THE | NEORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
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| GVCH W THOUT T (NO STUB) | o 14 7@y FOB D L<19> R23 {p1o* D51* | AB22 FSB D L<51> B> 7 148
o 14 oy CPU_STPCLK L D5 |sTPCLK — e e o 14 7ay FSB_D_L<20> L23|pzo~ D52+ [y AB21 FSB_D L<52> G 7 14 w0
e 14 o oy CPU_I NTR G6_|LI NTO o0 14 7¢gry FOB_D_L<21> M4 D21+ D53* |, AC26 FSB D L<53> CB 714 00
o 14 o [Ty CPU_NM B4 |11 NT1 BOLKO| A22  FSB CLK_CPU P T s o 14 7¢pry FSB_D_L<22> 122 |pp2* D54 [ AD20 FSB_D L<54> B> 7 14 55 |- === = i
o 10 CPU SM _L A3 Jsm + BoLki| A21 FSB CLK CPU N 14 0 o0 14 7 FSB D L<23> V23 |pp3+ D55+ [ AE22 FSB D L<55> - LAYOUT NOTE: ‘
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 oo | -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 1 7y FSB_D_L<27> T24doers £ | & Dso+ [ AD21 ESB D L<59> oy o VPKE TRACE LENGTH SHRTER THaN 0.5 |
TP_CPU_RSVD3 V3 |RsvD3 a 00 14 7> FSB_D_L<28> R24 |pog* 5|8 D60* |5 AC22 FSB_D L<60> G 7 14 o9
TP_CPU RSVDA B2 psvos 4 PPCPUVTT SO o 1 7oy FSB_D_L<20> 125 |ppo+ D61+ | AD23 FSB_D L<61> o 7 5 R%70}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 IUN
TP_CPU RSVD6 D2_|RsVD6 | 88 14 7. <31> N25 |p31* D63* | AC23 <63> 7 14 88 1%
TP_CPU RSVD?7 22 |pevor RlOOlil w5 e % FSB_DSTB_L_N<1> 126 |psTents DSTENG* | AE25 FSBE DSTB L Ne3> == .o RLO17  Rep¥
TP_CPU_RSVDS RSVD8 LK o 1 reg FSB_DSTB_L_P<1> v6Jostepi DSTBPa* | AF24 FSB DSTB L_P<3> - 259,
- 16W e FSE DINV L<1> tealo e DI NV3* [, AC20 FSB DINV L=3> 2 " 1%
4522 0.5" MAX LENGTH FOR CPU_GTLREF o hd M:-lgl\év R%-7O%8
s 22 CPU_GTLREF AD26 |GTLREF 1 sc covpo|_R26 s CPU_COVP<0> ! ANNA—
CPU_TEST1 C23 |TESTL cowl| W26 s CPU_COVP<1> 1w
R1006* CPU_TEST2 D25 |TEST2 covp2|_AaL s CPU_COMP<2> R5140%9 FobF
2. 0K TP_CPU_TEST3 24 |1EST3 covpal_v1 « CPU_COVP<3> 2R 2
RI0Z0  PPCPUVTT SO 4,4 sesesr s o VY. CPU_TEST4 AF26 |TESTA Rt
e XDP TMB A WWZ—' 82728 3578587 402, NOSTUFF TP_CPU TESTS AF1 |TESTS DPRSTP* | E5 CPU _DPRSTP_L ] 5 w0 e o bt =
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 5}2{ oo or CPU_BSEL<0> B22 |BSELO PvRGCoD, D6 CPU_PWRGD ) 5 14 98
% ! - - - == - = — — — — — — — 4 s o <1> B2 D7 14 88
M:l_lfsl\gv R1024 FPLACE C1000 CLGSE TO CPU_TEST4 1 o Loy gg Egg:: <;> sz zgt; 2;::’: e '(:]ELBJ gg:JSIEP 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 IDEC\E ,,,,,,,,,, NOSTUFE
P
40 R1830
R5140%2 NOSTUFF A NOSTUFF
58 1510 6 XDP_T! BN 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 = CPU FSB
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(CPU CORE POVER)
PPVCORE_SO0_CPU

7 811 12 46 63

D10

AC10

AB10

AB12

AB14

AB1S5

AB17

AB18

Current nunbers from Merom for

vcc

oM T

U1000
PENRYN
FCBGA

3 CF 4

AB20

AC7

AC9

AC12

AC13

AC15

AC17

AC18

AD9

AD10

AD12

AD14

AD15

AD17

AD18

vcc

AE9

AE10

AE12

AE13

AE1S5

AE17

AE18

AE20

AF9

AF10

AF12

AF14

AF15

AF17

AF18

AF20

@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

VCCA|

VI DO

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

CPU_VI D<1>

VI D2

CPU_VI D<2>

VI D3

CPU VI D<3> (o0 1o

VI D4

CPU_VI D<4> @ o o

VI D5

CPU VI D<5> ymmy 0 60

VI D6

CPU_VI D<6> 1oy, 5 a0

VCCSENSE]|

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

%Rlloo
100

7811 12 46 63

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

VSSSENSE]|

CPU_VCCSENSE_N

Santa Rosa EMTS, doc #22221.

'R1101
100
1%16'\4\/

ZE’EL

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

U tra Low Vol tage:

17.0 A (Design Target)

TBD A (HFM
TBD A (LFM

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

TBD A (Sleep HFM
TBD A (Sleep LFM

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

TBD A (Deeper Sleep)

TBD A (Enhanced Deeper

Sl eep)

All

Al4

Al6

Al9

AF2

B6

B8

B11

B13

B16

B19

B21

E11

F11

J25

Vss

oM T

uU1000
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 f T CERM %(3 CERM %(3 - CERM %( - CERM —‘7 Xg - 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 CRI TI CAL
C1252 . C12531 . C1210 1 C1211 1 C1212 |1 C1213 C1214 1 Cl215 |1 Cl216 |: C1217 C1218 1 C1219
2 Pl RET LRET LF T 2 nFT LRk LRk L a 20 221
5 ; ‘A5 . Gy, . Goav, . Goav, . Goav, Y Y . Gy, . Goav, L Gy, Y
PchT S PchT A ‘31 %(33 CERM Xg CERM X33 CERM %(33 CERM —‘7 %(33 CERM %(33 CERM %(33- CERM %(33- CERM T Xg CERM T %(33- 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 C1}2U§:7 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 }(M 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
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28428%,01,80,27,70,182,8%02 &0 PP3V3_ SO
5055781740 8°4

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

e w08 51 73 g0y PPCPUVTT_SO
XDP
T
R1315¢ BTERK
54.9 J1300
%1%W LTH 030- 01- G D- NOPEGS
b5, F-'ST- M
2 1
o
o0 10¢g—y XDP_BPM L<5> OBSEN_AQ «— o3 - OBSEN_CD JTAG MCP_TDO CONN e
o0 10¢g—y XDP_BPM L<4> OBSEN A1 - b ol5 < OBSEN _C1 JTAG MCP_TRST_L oo o 21 7
8 oz
o0 10¢g—y XDP_BPM L<3> OBSDATA_AQ <« 0 ] - OBSDATA_CD MCP_ DEBUG<0> B 10 o
o0 10 [y XDP_BPM L<2> OBSDATA_A1 » 12 ol o 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 10 o
o 10 [Ty XDP_BPM L<0> OBSDATA_A3 o 18 ol & OBSDATA_C3 MCP_ DEBUG<3> CBD 19 2
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 o 27 - OBSDATA_DO MCP_DEBUG<4> Va:n Rk
TP_XDP_OBSDATA B1 OBSDATA_B1 o 30 ol OBSDATA_D1 MCP_ DEBUG<5> B o o
32 31
o
o BRSNS e R Y m— T —
OBSDATA_B3 > 035 OBSDATA_D3 > D =
R111%<99 38 pEG
58 14 10 [Ty CPU_PWRGD 1 2 XDP_PWRGD PWRGD! HOOKO o 40 o3 o | TPCLK/ HOOKA FSB_CLK | TP_P (TN 24 50 X
5% XDP_0OBS20 HOOK1 -« 22 ol < | TPCL Ké#/ HOOKS FSB_CLK_ I TP_N O 14 50
Mjb ¥ VCC_0BS_AB a4 o4 VCC_0BS_CD R113K03
w o> PM_LATRI GGER L Hooke 46 o5 o RESET#/ HOOK6 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. -
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 IR RSN XDP_TRST_L o ¢ 20 0
ToKL NC2E Lo o35 ko' 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 J:
Di rection of XDP nodul e
Pl ease avoid any obstructions
on even-nunbered side of J1300

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

88 10 7.

88 10 7.

88 10 7B -—> Va1

88 10 7. FSB DSTB L_P<1> 89
88 10 7. FSB DSTB L_N<1> V87,
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
w0y FSB DINV L<2> o , N5
88 10 7. FSB DSTB L_P<3> MB9
88 10 7 FSB_DSTB L_N<3> MAL

88 10 7CHIY «—> J41

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> AG3S5,
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 10 7. 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,

gy FSB A L<35> = o ,  ANSS
88 10 7 FSB_ADSTB_L<0> AE36,

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

FSB_DI NV_L<3>

FSB_ADSTB_L<1>

T40,
u40

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 100 -
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> 2 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
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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
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Loop- back cl ock for
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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
CPUSLPH,AMB3 | FSB CPUSLP L [ 0 5
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
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MQL_19 MAL 6| AY27 MEM B_A<6> T 7 o0
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ﬁ—;‘ vA1L_1| BB2S MEM B _A<1> T 7 o5
Dol 12 MAL 0| BALB o MEM B_A<0> ooy 29 0
MDQL_11
ﬁ—;“ MVENORY
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ﬁ—g MOLK1A 2 NoBB42 o 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
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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
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R1611* ‘oo eve] s
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2 G30| aND3 +VDD_MEMB | AMR5S
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AB7 | aND12 +VDD_MEML4 | AN22
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AM28 | GND19 +VDD_MEMR1| AWLS
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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 [y—=PEG D2R P<12> _» N1 IPEO_RX12_P PEO_TX12_P| K2 =PEG R2D C P<12> oD ¢
o Ty =PEG D2R N<12> —» NIOLPEO_RX12_N PEO_TX12_NK3 =PEG R2D C N<12> o
o [Ty =PEG D2R P<13> > N9 |PEO_RX13_P PEO_TX13_P| L4 =PEG R2D C P<13> oo ©
o Ty =PEG D2R N<13> > P9 {PEO_RX13_N PEO_TX13_NpL3 =PEG R2D C N<13> o °
o Ty =PEG D2R P<14> > N7 _|PEO_RX14_P PEO_TX14_p| M =PEG R2D C P<i14> o ©
o [y =PEG D2R N<14> > N6PEO_RX14 N — PEO_TX14 NM8 =PEG R2D C N<14> oo ¢
s [Tmy—=PEG D2R P<15> > N5 |PE0_RX15_P ‘ ’ PEO_TX15_P| M2 =PEG R2D C P<15> o ©
s O =PEG D2R N<15> > N4 JPEO_RX15_N D PEO_TX15_NRyML =PEG R2D C N<15> @
ot b PEO_REFCLK_P| E11 PEG CLK100M P oo 71 %0
o > PEG PRSNT L > ] PEBiF‘Rngils# PEO_REFCLK_NRD11 PEG CLK100M N [ooTy 71 90
s Ty MN_CLKREQ L > D5 PIEEECFL’%REQ#/ GPl O 49 PE1_REFCLK_P| G11 PCIE CLKIOOM M NI P oy = 90
s Ty POLE MNI_PRSNT L > D9 PEB_PRSNT# I nt PU PE1_REFCLK_NF11 PCIE CLKIOOM M NI N oo = %0
37 [Ty FW CLKREQ L > E8, P'EaCWREQw GPI O 50 PE2_REFCLK_P| J11 PCl E CLK100M FW P [OOT> 36 90
579 [Ty POLE FW PRSNT L —» CLOLPEC PRSNT# I nt PU PE2_REFCLK_N|J10 PCl E CLK100M FW N o 6 90
s TP EXCARD CLKREQ L _» M5 PIErI]DiCFL’ll%REQtr/ GPl O 51 PE3_REFCLK_P| G13 TP _PCl E CLK100M EXCARD P oo © %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 » L16 p'EECWREQ@/ GPl O_16 PE4_REFCLK_P| J13 NC PCl E CLK100M PE4P 7
7 _NC PE4_PRSNT_L _» L18PEE PRSNT#/ GPl O_46 PE4_REFCLK_NHL3 NC PCl E CLK100M PEAN 7
\nt PU Int PU
s _AUD | P_PERI PHERAL DET > M6 PER CLKREQH#/ GPI O 17 PES_REFCLK_P| L14 NC PCl E CLK100M PE5P 7
o1 qoom} GVUX_JTAG TCK L _» MIBLPEF_PRSNT#/ GPI O_47 PE5_REFCLK_NK14 NC PCl E_CLK100M PE5N 7
ot py lntPU
52 ¢ooT}—CARDREADER RESET —» M74PEG CLKREQ# GPI O 18  PE6_REFCLK_P| N14 NC PCIE CLK100M PE6P v
o4 9 6 [Ty—JTAG GMUX TDO _» MIO9JPEG PRSNT#/ GPl O_48 PE6_REFCLK_N-ML4 TP PCI E CLK100M PE6N
Int PU
a1 7 TRy PO E WAKE L o FL7APE WAKE# I nt PU (S5) PEX_RSTO#K11 PCIE RESET L [T 26 37
05 7 Ty POE MN_D2R P > K9 |PE1_RX0_P PE1_TX0_P| D8 PCE MN _R2D CP oy = 90
90 a1 7 Ty POE MN_D2R N > J9HPE1_RX0_N PE1_TX0_NKC8 PCE MNI_R2D C N o 3 90
%0 36 [Ty PCIE_FW D2R P > H9 |PE1_RX1_P PE1_TX1_P| B8 PCE FWR2D C P [oaTy 36 90
%0 36 TR PClE FW D2R N > @ PE1_RX1_N PE1_TX1_NRA8 PCE FWR2D C N [OOT> 36 90
%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 [oomy © 90
TP _PCI E PE4 D2RP > H7 |PE1_RX3_P PE1_Tx3_pP| B6 TP PCIE PE4 R2D CP
. _NC PCIE PE4 D2RN > G7PE1_RX3_N PE1_TX3_NR6 NC PCIE PE4 R2D CN 7
1917 14 13 2 11 39 9,0,7 5, _PPCPUVIT SO PP1VO5 SO MCP_PEX _AVDD 817 24
57 mA (AO01, DVDDO & 1) T17 |+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 mA (A01, 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
W8 |+DVDDO_PEX7 +AVDDO_PEX7| N12
U16 |+DVvDDO_PEX8 +AVDDO_PEX8| T12
18171013 12 11 109,87 6 PPCPUVTT SO +AVDDO_PEX9| U12
T19 |+DVDD1_PEX1 +AVDDO_PEX10| AC12
U19 |+pvDD1_PEX2 +AVDDO_PEX11| AD12
+AVDDO_PEX12| V12
+AVDDO_PEX13| WL2
24 _PP1VO5_S0_MCP_PLL_PEX T16 |+V_PLL_PEX PP1V05_S0_MCP_PEX_AVDD 817 24
84 mA (A01) +AVDD1_PEX1| ML3
+AVDDL_PEX2| N13
90 MCP_PEX CLK COWP All |PEX_CLK_COWP +AVDD1_PEX3| P13 MCP PCle Interfaces

NO STUFF

'R1710

2. 37K
1%

1/ 16W
M- LF

, 402

docunent nunber) .

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

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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oM T
Ul1400
MCP79- TOPO- B
BGA
(6 OF 11) PP3V3_ENET_PHY 78 18 24 33 34
+3. 3V_DUAL_RMGT1| J24 83 mA (A01)
+3. 3V_DUAL_RMGT2| K24
PP1V2R1V05_ ENET 78 24 33 34 37
< +V_DUAL_RMGT1[ U23 131 mA (A01)
+V_DUAL_RMGT2| V23 re T T T T S T T T T T o T e 1
o2 55 Ty ENET_RXD<0> > C23 |raM 1 _RxD0 | I Network Interface Sel ect |
02 53 [Ty ENET_RXD<1> _»B23 |RGVI | _RXDL M| _VREF| E28 o MCP_M | _VREF am » | ¢ |
o2 39 T Emg g&gz -1 g:J?X&? RaM | _Txoo 824y ENET TXD<O> o = | I nterface| ENET_TXD<0> |
i il > _RX RoM | TxDL C24 g ENET_TXD<1> oo 5 5 ! RGM | 1 !
o2 33 [y ENET_CLK125M RXCLK _» A23 IRGM | _RXC/ M | _RXCLK RGM | _TXD2| @25 _o ENET_TXD<2> o @ 02 | |
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 1wy MCP_M 1 _PD _» B26 |M1_COL/GPI O 20/ MSMB_DATA  RGM | _TXCTL/M | _TXEN 26 ENET_TX_CTRL [T 3 02 I'NOTE: All Apple products set strap to |
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
. , NG _ENET_I NTR_L 322 VI ENET_MDI O ! feature via software. This !
R14891(3 - ROMI_INTR/GPI O35 RGM 1 _hDl -« < | avoi ds a | eakage i ssue since |
1 15% . PP1VOS5_ENET_MCP_PLL_NMAC RGM | _PWRDWN/ GPI O 37| G23 NC_ENET_PWRDWN L : | MCP79 requires a S5 pul | -up. |
MF-LF 5 mA (A01) T23 |+V_DUAL_MACPLL . T T T T T T T T T T T T T T T T T T T T T T
022 BUF_25Miz| E23 MCP_CLK25M BUFO_R s s 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
PP3V3_SO_MCP_DAC ., R1860'| |'R1861
R1811* +V_RGB_DAC 132 $103 mA 206 mA (AO01) 100k 190K
49. ? v Tv bad K32 7103 m 1/ 16W 1/16W
w%g& s NC_MCP_RGB_DAC RSET 39 |rRes_DAC_RSET +V_TV_ W T 1T
202, . _NC MCP_RGB DAC VREF B38 |RGB_DAC_VREF DoC_CLko B3L MCP DDC CLKO
DDC _DATAO| A31 o o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 o NC MCP_RGB_RED 25 RGB DAC Di sabl e:
= A39 NC_MCP_RGB_GREEN 25 Ckay to float all RGB_DAC signals.
%0 25 (OO} NC MCP_TV_DAC RSET E36 |TV_DAC RSET RGB_DAC_GREE! > y .
% 25 comp_NC_MCOP_TV_DAC VREF A35 |1y DAC_ VREF < RGB_DAC BLUE| B40 NC_MCP_RGB_BLUE 2 DDC_CLKO/ DDC_DATAO pul | -ups still required.
D RGB_DAC_HSYNC|_ A0 NC MCP_RGB HSYNC
RGB_DAC_VSYNCL M1 __, NC MCP_RGB VSYNC 2
TV / Conponent . .
a5.97 36 30 20 20 22 200 7 _PP3V3_S5 C / Pr  Tv.DAC RED A36 NC CRT IGRCPR s TV DAC Di sabl e:
Y / Y TV_DAC GREEN B36 NC CRT IGGY.Y Ckay to float all TV_DAC signals.
25 MCP. K27M XTALI N o C38 AL —> oo y [¢]
R1820* e oL -> XTALIN_TV Comp / Pb  TV.DAC BLUE G36 NC CRT |G B COWP_PB 25 0 Ckay to float XTALIN_TV and XTALOUT_TV.
47K = qomNC_MOP_CLK27M XTALOUT «— B8 XTALOUT_TV - oD DDC_CLKO/ DDC_DATAO pul | till d
59% TV_DAC_HSYNC/ GPI O 44| D36 NC CRT_| G HSYNC T 25 9 .| | pul | -ups sti required.
%/{:ig\;/v TV_DAC_VSYNG/ GPI 0 45| 37y NC CRT | G VSYNC @ %
2
A CEy LPCPLUS GPI O E16-GPI O 6/ FERR*/ | GPU_GPI O_6 | FPA_TXC P B35 _ LVDS IG A CLK P Ty 8 %0
0a 52 o1 77 [Ty DP_CA_DET B15GPI O_7/ NFERR*/ | GPU_GPI O_7 | FPA_TXC_NC35 g, LVDS |G A CLK N T 4 %0
» oo NG_LVDS_| G BKL purj See bel O\I\i @9 | b BKL CTL/ GPI O 57 | FPA_TXDO_P| B32 o LVDS | G A DATA P<0> ryymy o a0
- ) BKL_ ) | FPA_TXDO_NA32 o LVDS_I G A_DATA_N<O> oo o o0
Interface Mde os o oo LVDS_1 G BKL_ON <« E37 LoD BKL_OV GPI O 59 | FPA ToxoL PlD32 LVDS_| G A_DATA_P<1> =p
84 9 PWR < 0 7 - —> 84 90
MCP Si gnal TVDS/ HDM Di spl ayPort @y LVDS 1 G PANEL +—FA0LCD PANEL_PWR/ GPI O 58 | | FPA_TXD1_N CDBB§ - ::ggg : g ﬁ §$ﬁ :;':;z oD °
=MCP_HDM _TXC_P/ N TMDS_| G_TXC_P/ N DP_I G_M__P/ N<3> . =MCP_HDM _TXC P <« D35 |HDM _TXC P/ M.O_LANE3_P I FPA TXD2_P - [agm 84 %
> 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 7P X0 PLB3 | NC LVDS |G A DATAP<3am
—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 DDC CLK s o =MCP_HDM _ TXD_N<0> <« F35,HDM _TXDO_N M.O_LANE2_N < WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
= e = N =MCP_HDM _TXD P<1> <« F33 |HDM _TXD1_P/ MLO_LANE1_P
=MCP_HDM _DDC_DATA TVMDS_| G_DDC_DATA DP_I| G_DDC_DATA q@ —MCP_HDM__ TXD N<1> S &3 oV TXDL N MO LANEL N IFPB_TXC P L31 NC LVDS |G B_CLKP Ty ° %0
=MCP_HDM “HPD TMDS_| G_HPD DP_I G_HPD <ot} — — — - - — . —! K31 NC LVDS | 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 =MP_HOML_TXD_P<2> 433 oM _TX02_P/ M.O_LANEO_P i v =0
- - = ° Com =MCP_HDM _TXD N<2> <« MB334HDM _TXD2_N MLO_LANEO_N | FPB_TXD4_P| 129 LVDS | G B DATA P<0> oo 64 90
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
. . . . . | FPB_TxD6_P| L30 LVDS | G B DATA P<2> @m 00
NOTE: HDM port requires level-shifting. |FP interface can e » oy GMUX_I NT (See bel 0\511 31 hpLuG DET2/ GPI O 22 | | FPB TxD6 NLK30 o LVDS | G B DATA N<2> o
nggls.eghit ?t 2: g\” de HDM or dual -channel TMDS without 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_I FPx at 1.8V s 06052567 PP1VB_SO 1FPB_TXO7_NMB0 o | NC LVDS |G B DATANS3 o o« o
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) %WDDJ FPA
M26_|+vDD_| FPB DDC_CLK2/ GPI 0 23| 80 _ LVDS_| G DDC CLK o1
PP3V3_S0_MCP_VPLL — — — —->
25 30 LVI | DDC_DATA 81
16 mA (A01) 8 n’A+ MR8 |4V PLL_| FPAB DDC_DATA2/ GPI O_24 B30 o o DS_IG >
M29 |+V_PLL_HDM DDC_CLK3| D31 DP_1 G DDC CLK Ty © 77 e
2017 14131211 100 0 7o _PPCPUVTT_SO T25 |+vDD_HDM DDC_DATA3| E31 o o DP_I G DDC DATA )
95 mA (A01)
%0 25 (OOT} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET o 2 s
%0 25 (OOT} MCP_HDM _VPROBE J30 |HDM _VPROBE | FPAB_VPROBE| G31 MCP_| FPAB_VPROBE T 25 %
'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
pul | -ups (~10K to 3.3V SO0). To ensure pins are |ow —
by default, pull-downs (1K or stronger) nust be used. SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008
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U1400
MCP79- TOPO- B
BGA
(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 7 j:
1y MCP_RS232 SIN L T4|PCl _REQa#/ GPI O 52/ RS232_SI N¢ PCl _GNT4#/ GPl O_53/ RS232_SOUT#|,P3 -> MCP_RS232_SOUT_L oo
o 13CErS MCP_ DEBUG<0> AC3 |pCi _ADO PCI _CBEO#AA3 NC PCl _C BE L<0> .
o 1CE MCP_DEBUG<1> AE10 |pci_ADL 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 1acEry 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 13CE 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 A/(zz 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 l2R21910
- _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> % PCJ: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 Mol I Nrx LPC_FRAVEH|ADA LPC FRAME R L R1960 22 2 LPC_FRAVE L o s s e
PCI _| NTY# AE12 ik LPC PWRDWN L 5% 1716W M- LF 402
. NC PO INTZ L N pa 1 NTZe LPC_PWRDV#/ GPI O_54/ EXT_NM # oo 42 4
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 0o 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 a0 wo s o0
» _NC LPC DRQO_L AElLPC DRQD# | nt PU 5% ITI6W M-TF 402
aa s2ggry LPC SERI RQ AE6 |LPC SERIRQ | nt PU LPC_CLKO| AE9 - LPC CLK33M SMC R ooT 26 9t
W24 |aNDes GNDog| Y26 lle-KQGJ-
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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Current

nunbers from enai |

SATA_HDD R2D C P

oM T

A7

%0 39 (oOT}
20 30 omSATA_HDD R2D C N AJG,
%0 35 [y SATA_HDD D2R N AJ5
%0 30 [y SATA_HDD D2R P A4
%0 39 (oM} SATA ODD R2D C P AJ11l
%0 30 qomSATA_ODD R2D C N AJ10
%0 2 Iy SATA_ODD D2R N AJ9
%0 30 [y SATA_ODD D2R P AK9
. _NC SATA C R2D CP AK2

; _NC SATA C R2D CN AJ3
TP_SATA C D2RN AJ2

. _NC _SATA C D2RP AL
TP_SATA D R2D CP AVA
TP_SATA D R2D CN AL3

. _NC SATA D D2RN AL4

. _NC SATA D D2RP AK3
TP_SATA E_R2D CP ANL
TP_SATA E_R2D CN AML
TP_SATA E_D2RN AVR
TP_SATA E _D2RP AVB
TP_SATA F_R2D CP AP3
TP_SATA F_R2D CN AP2
TP_SATA F_D2RN AN3
TP_SATA F_D2RP AN2

TP_MCP_SATALED L

E12

2o _PP1VO5_SO0_MCP_PLL_SATA

AE16

84 mA (A01)
1037 1033 32 1119 00 1o _PPCPUVTT_S0
43 mA (AO1, DVDDO & 1) AF19
AGL6

M ni mum 1. 025V for

GN\D

Gen2 support

AGL7
AGL9

24 8

PP1VO5_S0_MCP_SATA_AVDD

AHL7
AH19

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

AVDDO & 1)
Gen2 support

AJ12
AN11
AK12
AK13
AL12
AML1
AML2
AN12
AL13

0 MCP_SATA TERMP

AN14
AL14
AML3
AML4

AE3

‘R2010

2. 49K

1%

1/ 16W

M- LF
2402

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

If all
If all

docunent nunber).

SATA_AO_TX_P
SATA_AO_TX_N

SATA_AO_RX_N
SATA_AO_RX_P

SATA_AL_TX_P
SATA_AL_TX_N

SATA_AL_RX_N
SATA_AL_RX_P

SATA_BO_TX_P
SATA_BO_TX_N

SATA_BO_RX_N
SATA_BO_RX_P

SATA BL_TX_P
SATA BL_TX_N

SATA_BL_RX_N
SATA_B1_RX_P

SATA_CO_TX_P
SATA_CO_TX_N

SATA_CO_RX_N
SATA_CO_RX_P

SATA CL_TX_P
SATA_CL_TX_N

SATA_CL_RX_N
SATA_CL_RX_P

SATA_LED#

+V_PLL_SATA

+DVDDO_SATAL
+DVDDO_SATA2
+DVDDO_SATA3
+DVDDO_SATA4

+DVDD1_SATAL
+DVDD1_SATA2

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

+AVDD1_SATAL
+AVDD1_SATA2
+AVDD1_SATA3
+AVDD1_SATA4

SATA_TERWP

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

SATA

SATA_Cx pins are not

External A
UsBO_P| C29 USB_EXTA P 40 o1
USBO_NyD29 USB _EXTA N 40 o1
AirPort (PCle M ni-Card)
usB1_p| C28 NC USB_ M NI P 501
USBI_ NSD28 o o NC USB MNIN  pyom
External D
uss2_p| A28 NC_USB_EXTDP -
use2_ NLB28 o o NC USB EXTDN o,
Caner a
usB3_p|_F29 USB_CAMERA P 731 01
USB3_ N9 o o USB CAMERAN = pryrao
IR
usB4_p| K27 USB_IR P a1 o
USB4_NL27 USB_I R N a o
Geyser Trackpad/ Keyboard
uses_p| 326 USB_TPAD P s 0
USB5S_NRJ27 o o USB TPAD N  pysoo
Bl uet oot h
usB6_P|_F27 B_BT_P 73191
usB6_NR&27 USB_BT_N 73101
External B
usB7_p| D27 B_EXTB_P w001
m USB7_NRE27 USB EXTB N 40 o1
(j') Expr essCard
uses_p| K25 NC_USB_EXCARDP oo PP3V3_S5 76 10 22 24 26 30 34 97 38 44
D Uses_N|L25 NG USB_ EXCARDN o 14%63%6263178%3%3 03
External C
UsBo_P| H25 NC USB_EXTCP 001 1 1
USBO NJ25 o o NC USB EXTCN &>« 522(?(51 8R.22(|)<53
/6w /6w
usB10_p| F25 NC USB 10P ; 62" 62"
USB1O_N~E25 o NC USB 10N .
SD Card Reader
usB11_p| K23 USB_CARDREADER P o 02 0 R2050* R2052*
USB11_NpL23 o o USB_CARDREADER N CBD ° %2 9 8. 2550 8. 25>Iu§n
1/16W 1/16W
M- LF M- LF
4022 4022
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
USB_OC3#/ GPl 0_28/ MaPI OpH21 o EXCARD OC L .
+V_PLL_USB| L28 PP3V3_S0O_MCP_PLL_USB
19 mA (A01)
USB_RBI AS_GN\D|_A27 o MCP_USB_RBI AS_GND
R2060*
GND131| AD35 806
GND132| AD37 118w
GND133| AD38 Yaoh ,
GND134| AE22
GND135| AE24
GND136| AE39 -
GND137| AE4
GND138| AD6
GND139| AF16
GND140| AF17
GND141| AF18
GN\D142| AF20
GND143| AF22
GND144| AF26
GND145| AF27
GND146| AF28
GND147| AF33
GND148| AF34
GND149| AF37
GND150| AF40
GND151| AGL8
GN\D152| AG0
GND153| A2
GN\D154| AG26
GND155| AG36
GND156 | AGA0
GND157| AH18
GND158| AH20
GND159| AH22
GND160| AH24

SATA_Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
used, ground DVDDl1l_SATA and AVDD1_SATA.

MCP SATA & USB
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oM T
uU1400 o1 62 84 o5 9
PP3V3 SO 45_47 48 49 51 55 59 60 63 68
I\/CP79 TODO B IRAE S EE SR
7 mAB(ADTY
(9 ooy 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/ lGW
< 6t R2170
o1 s ey HDA_SDI NO _»_ G15 |HDA SDATA I N0 D HDA SDATA ouT| F15 o § =122 HDA SDOUT_R 1 2 HDA SDOUT s _____
Int PD 58 ! Bl OS Boot Sel ect !
1/ 16W
I R22]271 ME5F I |
; _NC M.B_RAM SI ZE _ 14 |HDA SDATA | NI_GPI O 2/ PS2_KB_CLK HDA BITOLK E15 o o120 HDA BIT CLK R 1 2 HDA BI T_CLK s o ‘ I/ F | HDA SDQOUT | LPC FRANVE# |
e Int PD - o o> | _ - ‘
1/ 150W
VO R22]272 I LPC 0 0 I
T TP_M.B_RAM VENDOR s 315 |HDA_SDATA | N2_GPI O_3/ PS2_KB_DATA DA RESET*|K15 o HDA RST R L 1 2 HDARST L romsa " pa 0 1 !
EX T RN Y — (MXM_OK for MXM syst ens) Int PD % : :
R2110 R22]273 Vo5~ , SPIO 1 0 |
46,9 MDA SYNC| L15 o «1p HDA SYNC R 1 2 HDA_SYNC @D 55 o
1//ﬂ16W 5%, ‘ SP' 1 1 1 ‘
i i | |
2402 202
| = = |
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. ‘
17 mA [_AEL7 |+v pLL_SP_SPREF SLP RVGT 017 o PM SLP_RMGT_L I I
Sl i S PM SLP S4 L oo © = | NOTE: MCP79 does not support FWH, only |
SLP_S5 —-> [QOm) 7 40 42 43 69 70 | LPC ROVs. So Apple designs will |
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 | not use LPC for Boot ROM overri de. |
w42 a7 0 [Ty SMC_ADAPTER EN _»_ L26/GPI O 12_SUS_STAT_ACCLMIR_EXT_TRI G L - - g Th N oD« e | NOTE: MCP79 rev A0l does not support |
— THERM DI ODE_NCLL MCP. VDI ODE oo @6 9 5155 59 60 63 68 89 70 77 ; ;
A -~ EEngnaggg SPI1 option. Rev BOL will. !
R%&%Q 4Rg219%1 ,_NC_SB_A20GATE o KI3 |j0aTE I nt PU gREREETEY - o
© 10 1% TP_MCP_KBDRSTI N L _»_ L134kBRORSTIN | Nt PU MOP_VI DO/ GPI O 13| L20 MCP_VI D<0> o = o e el il ‘
ey et ~ mmSMC WAKE_SCI _L > C9dsiopvr  Int PU (S5) MCP_VI DL/ GPI O_14] MO MCP_VI D<1> o =1 o6 BUF_SI O CLK Frequency
462 402 - - | — — |
2 2 2 oy SMC_RUNTI ME_SCI L _» CIBHEXT_SM/GPIO 32* I nt PU (S5) MCP_VI D2/ GPI O_15] M1 MCP_VI D<2> oo 21 e Fr equency
‘ HDA SYNC ‘
| \_
SM | NTRUDER L _» B20I NTRUDER* SPKR C13 MCP_SPKR +[OUD ° |
- BOOT_MODE_USER ! 24 MHz 1 |
TP_MCP LID L e M5LiDr Int PU (S5) R2181 ‘ ‘
2 oy PM BATLOW L > ™adiier Int PU (S5) SMB CLKO[ L18 o SMBUS_MCP_0_CLK [T 59 28 20 45 01 ROQK 8 | 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 0 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 2t a1 s Connects to SMC for | SPI Frequency Sel ect |
26 PM SYSRST DEBOUNCE_L —»_ DPI6ARSTBTN* | Nt PU = h | |
= - automatic recovery. Frequency|SPI _DO|SPI _CLK |
RTC RST L [y (MGPI O2)  FANRPMD/ GPI O 60| B2 o MEM EVENT_L Ty 71 20 29 42 ‘ = =
= = - = FANCTLO/ GPI O 61| Al2 ODD_PWR_EN L oo | 31 MHz 0 0 I
PM RSVRST L D20 8 (MGPI OB) FANRPML/ GPI O 63| D12 o SMC | G THROTTLE_ L TNy 21 42 43 | |
I R e per Ty TS ST I —— $ a2 wme| o 1
- > | |
2 [y MOP_CPU_VLD s Cl7 [cpu viD CPUVDD_EN D17 o MCP_CPUVDD_EN oo = \ 25 Mz 1 0 \
| |
16 I TAG MCP_TDI _» E19 hTAG TDI I nt PU SPI_CS0/GPI 0 10, Cld SPI CSO R L o | 1 MHz 1 1 |
- o _JTAG MCP_TDO < F1937AG TDO Pl Koo 1 D1a SPI_CLK_R e ! ‘
1 s oo JTAG MCP_TMVB —»_ J19 JTAG TMB I Nt PU = ~ > oo 2 o NOTE: Straps not provided on this page. |
—»> SPI_DI/GPIO 8| Cl5 o SPI _M SO a1 01 [ s Tt A
1613 6 oy JTAG MOP_TRST_L o 318 [3TAG TRST* e T VR =P MO R Jany|
16 15 5 v JTAG_MOP_TCK S c1017AG Tox - X - o> o
20 [T MCP_CLK25M XTALI N _» A6 IXTALIN SUS_CLK/ GPI O 34| B18 PM CLK32K SUSCLK R o 26 o
20 T} MCP_CLK25M XTALOUT <« B16 [xTALOUT BUF_SI O CLK_AE7 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 lllGW 1/16W
5% 5% M- LF
1/ 16W 1716w 2402 2402
MF-LF NF- LF
4022 2402
- PP3V3_S0 PRENBRERLY
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
HDA RST R L 21 01 AUD |1 2C I NT_L 21 60
HDA_SYNC R .o MEM EVENT L 0 MCP HDA & M SC
SMC | G THROTTLE L 21 42 43 MCP_VI D<0> ,, ¢ —
C2170 1 21721 MCP_VI D<1> ,, o SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008
10P|§ﬂ:: 10'3350 -4 ARB DETECT 21 MCP_VI D<2> ,, o NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
CERM 2 CERM 2
2 2 'R2147 1R2 155 1R2 156 RSPy PR E e T e THosSESaE™™
SR e e e e
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.

1 1 D
= @ APPLE | NC. SCACE =T o3

21 o7
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Current

AH26

oM T

AH33

AH34

AH37

AH38

AJ39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AVR4

AMR6

AMBO

ANVB4

AMBS

AMB7

AMB8

AV

AVB

AWM

AMD

AP26

AN28

AN30

AN39

AN4

Y7

AP10

AU26

AP14

AU14

AP28

AP32

AP34

AP36

AP37

AP4

AP40

AP7

AWR3

AR28

AR32

AR40

AT10

AR12

AT13

AT29

AT33

AT6

AT7

AT9

AY21

AY22

L12

AU12

AU28

AP33

AU32

AR30

AU36

AU38

AV32

AV36

AV4

AV7

AWL1

AR4A3

AWMI3

AY10

AV12

AY30

AY33

AY34

AY37

AY38

AY41l

U1400
MCP79- TOPO- B
BGA

(11 OF 11)
GN\D161 GN\D253
GN\D162 GN\D254
GN\D163 GN\D255
GN\D164 GN\D256
GND165 GND257
GND166 GND258
GN\D167 GND259
GN\D168 GND260
GN\D169 GND261
GN\D170 GND262
GND171 GND263
GN\D172 GND264
GN\D173 GND265
GN\D174 GND266
GN\D175 GND267
GN\D176 GN\D268
GN\D177 GND269
GN\D178 GND270
GN\D179 GND271
GND180 GND272
GN\D181 GND273
GN\D182 GND274
GN\D183 GN\D275
GN\D184 GND276
GND185 GND277
GN\D186 GN\D278
GN\D187 GND279
GN\D188 GND280
GN\D189 GN\D281
GND190 GND282
GND191 GN\D283
GN\D192 GN\D284
GN\D193 GN\D285
GN\D194 GN\D286
GND195 GND287
GND196 GN\D288
GN\D197 GN\D289
GN\D198 GND290
GND199 GND291
GND200 GND292
GND201 GND293
GND202 GN\D294
GND203 GN\D295
GND204 GND296
GND205 D GND297
GND206 GND298
GND207 GND299
GND208 GND300
GND209 GND301
GN\D210 GND302
GND211 GND303
GND212 GND304
GN\D213 GND305
GN\D214 GND306
GN\D215 GND307
GN\D216 GND308
GN\ND217 GND309
GN\D218 GND310
GN\D219 GND311
GND220 GND312
GND221 GND313
GND222 GND314
GN\D223 GN\D315
GN\D224 GND316
GN\D225 GND317
GN\D226 GN\D318
GND227 GND319
GN\D228 GND320
GN\D229 GND321
GND230 GND322
GND231 GND323
GND232 GN\D324
GN\D233 GND325
GN\D234 GND326
GN\D235 GND327
GND236 GN\D328
GN\D237 GND329
GN\D238 GND330
GN\D239 GND331
GND240 GND332
GN\D241 GND333
GND242 GND334
GN\D243 GND335
GN\D244 GND336
GN\D245 GND337
GN\D246 GND338
GN\D247 GND339
GN\D248 GND340
GN\D249 GND341
GND250 GND342
GND251 GND343
GN\D252

AV40

BA1

AVB1

AY6

L35

BC33

BC37

BC4A1

AY14

BCS

D10

D14

D15

D18

D19

D22

D23

D26

D30

D37

E13

E17

E21

E25

E29

E33

F12

F16

F32

F8

Glo

G12

Gl4

Gl6

BC12

X2

@4

AW20

G34

A3

H11l

H15

AVB5

H23

ANS

&40

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

M0

MB4

M35

M7

Y28

Y33

Y34

Y35

Y37

Y38

AB17

AB16

AN26

AD7

M1

AB19

AY13

P11

Y6

T11

Vil

Y11l

AH16

T22

nunbers from enai |

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

6 46 24 s 7 _PPVCORE _SO0_MCP_REG

23065 mA (A01,
16996 mA (A01,

, _PP3V42_ G3H

46 45 44 43 42 40

1.2V)
1.0V)

L P
80 uA (SO)

docunent nunber).

oM T
U140
MCP79- TOPO- B
BGA
(10 OF 11) PPCPUVTT_SO §,7,8 9,19 11 12 13 14 17 18 20
AA25 |4\DD_COREL +VTT_CPUL| R32 1139 m 1182 mA“(ABT)
AC23 |+VDD_CORE2 +VTT_CPU2| AC32
U25 |+vDD_CORE3 +VTT_CPus| E40
AHL2 |+vDD_CORE4 +VTT_cPu4| J36
AGLO |+VDD_CORES +VTT_CPUS| N32
AG5_|+VDD_CORE6 +VTT_CPUB| T32
Y21 |+vDD_CORE7 +VTT_cpPur| W32
Y23 |+VDD_CORES +VTT_CPUB| V32
AALG |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cPulo| P31
AA27 |+vDD_COREL1L +VTT_CPUL11| AF32
AA28 |+VDD_ CORE12 +VTT_CPU12| AE32
ACL6 |+VDD_CORE13 +VTT_CPU13| AH32
ACL7 |+VDD_CORE14 +VTT_CPU14| AJ32
AC18 |+vDD CORE15 +VTT_CPUL5| AK31
ACL9 |+VDD CORE16 +VTT_CPU16| AK32
AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
A1 |+vDD_CORE18 +VTT_cPulg| AL31
AAL7 |+vDD_COREL9 +VTT_CPU19| AB32
AC24 |+VDD_CORE20 +VTT_CPU20| B41
AC25 |+vDD CORE21 +VTT_cPu21| B42
AC26 |+VDD_CORE22 +VTT_CPU22| 40
¢ AQ27 |+vDD_CORE23 +VTT_CPU23| ¢A1
AC28 |+VDD_CORE24 +VTT_CPU24| ¢42
AD21 |+VDD_CORE25 +VTT_CPU25| D39
AD23_|+VDD_CORE26 +VTT_CPU26| D40
W27 |+vDD_CORE27 +VTT_CPU27| D41
V25 |+VDD_CORE28 +VTT_CPu2g| E38
AAL8 |+VDD_CORE29 D: +VTT_CPU29| E39
¢ AE19 |+vDD_CORE30 +VTT_CPU30| F37 ¢
AE21 |+VDD CORE31 +VTT_CPuU31| F38
AE23 |+vDD_ CORE32 +VTT_cPuz2| F39
AE25 |+VDD_CORE33 +VTT_CPU33| (86
AE26 |+VDD_CORE34 +VTT_CPU34| &7
AE27 |+VDD_CORE35 +VTT_CPU3s| G38
AE28 |+VDD_CORE36 D_ +VTT_CPU36|_H35
AF10 |+vDD CORE37 +VTT_cPua7| H37
AF11 |+vDD_CORE38 +VTT_CPU38| J34
AAL9 |+VDD_CORE39 +VTT_CPU39| J35
AF2 |+VDD_CORE40 +VTT_cPu4o| K33
AF21 |+VDD CORE41 +VTT_CPU41| K34
AF23 |+VDD_CORE42 +VTT_CPU42| K35
AF25 |+vDD_CORE43 +VTT_CPW43| L32
AF3 |+VDD_CORE44 +VTT_CPU44| L33
AF4_|+VDD_CORE45 +VTT_CPu4s| L34
AF7_|+VDD_CORE46 +VTT_cPu4s| MB1
AH23 |+VDD_CORE47 +VTT_CPU47| M2
AF9_|+vDD_CORE48 +VTT_cPuss| MB3
AA20 |+VDD_CORE49 +VTT_CPu4g| N31
AGL1 |+VDD_CORES50 +VTT_CPUs0| P32
AGL2 |+vDD CORE51 +VTT_cPUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AR5 |+vDD_CORES4 +VTT_CPUCLK|_AG32 43 mMA
AG3_|+VDD_CORESS
AGA_|+VDD_CORES6
g e PP3V3_S0 Fhlilunnuasn
AGT | voo Contes +3.3v_1| ADLO 450 mMASCABTS
- 3V 2| AE8
AGS |+voD_CoRE60 T
A |+vop,_corEs1 +3.3V_3 fes
AHL |+vDD CORES2 +3.3V_4
AH10 |+VDD_CORES3 +3.3v_5 110
AHL1 |+VDD_CORE64 +3.3v_6 ABLL
V26 |+vpp_coress +3.3v_7, AA8
— +3.3v_8| Y9
AH2 |+vDD_CORE66 -
AA23 |+VDD_CORE67
W28 |+vDD_CORE68
AH25 |+VDD_CORE69 PP3V3_S5 1062762084 26 30 34 37 38 4
AH21 |+ypD_coRETO +3.3V_DUAL1| GI8 16 m 266 mA"(ADT)
AH3 |+VDD_CORE71 +3. 3V_DUAL2| H19
AHA |+VDD_CORE72 +3. 3V_DUAL3| J20
AHS_|+vDD_CORE73 +3. 3V_DUAL4| K20
AH6 |+VDD_CORE74
AH7 |+VDD_CORE75  +3.3V_DUAL_USB1| &26 250 mA
AH9 |+VDD CORE76  +3.3V_DUAL_USB2| H27
AA24 |+vDD CORE77  +3.3V_DUAL_USB3| J28
W21 |+vDD CORE78  +3. 3V_DUAL_USB4| K28
W23 |+vDD_CORE79
W25 |+vDD_CORESO
AFLZ J+VDD_COREB1 PP1V2R1VO5_S5 2o nn o0
+VDD_AUXC1| T21 105 mA (A01)
+VDD_AUXC2| U21
A20 |+VBAT +VDD_AUXC3| V21
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MCP79 AO1 Silicon Support

SYNC_MASTER=T18_M.B

SYNC_DATE=03/ 31/ 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 FOLLOAN NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
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111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
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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 mMA (A01, 1.2V)
16996 mA (A01, 1.0V)
(No 16 vs. EG data) C‘%S7 91 ;1: 1 r2= 1 Zé 1 1C6'§04 1C6'§05 1C6'§06 1C5'§07 1C25u(;):8 1C25{J(F):9 lC25U10 C25U}: 1C25U12 C25U%23
2‘§°¢2 2L§°/ ;f g vz 2L§°/ ToE T T T ST T T Tk T LW
oy oy oy oy %051 %051 %051 4851 So5M So5M 2 ghm So5M So5M So5M
D MCP PCl 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
171|131z 12 30 9,07 « _[PPCPUVIT_SO 1637 1615 12 11 30 9.0 7 5 _PPCPUVTT_SO 1171013 12 11 39 9.0 7 5 PPCPUVTT_SO 3?;0'4'\4 SA  Apple: 5x 2.2uF 0402 (11 uF) PP1VO5_ SO _NCP_PEX_AVDD , i
BBERLD % 2 4132 9.%5 %o 8818300 % N 5 > -
57 mA (AO1) 43 mA (A01) 333 mA (A01) Qg:m VNRECR W D 206 mA (A01)
C‘%S?lél 1C5'§16 lCL3':517 lC25}:8 lC25}:9 C§57291 1C25%1 lC25U?:O 1C25U?:1 1C25{JF7:2 lC25U?:3 lC25U?:4
. - -4 L u u . u -4 -4 —4 o
wroie L T % A o o o L
R ? %51 ? g ? g ®E2 P £ = R =R £
= = = 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)
o 34 22 5 7 _PPLV2RIVO5_S5 37 34 33 20 18 5 7 _PPLV2RIVO5_ENET 30- OHM 5A PP1V0O5_ SO MCP_SATA AVDD , ,,
— 105 mA (A01) 131 mA (A01) 1 2 : 127 mA (AO1) —
0603
lC25%5 lC25%6 C§572§1 lC25%9 L L
u u . u —
" TE W T T Tk
565 565 a5 565 M M
MCP FSB (VTT) Power 7N\/: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF) B L2580
11|13 12 11 10 9.0 o PPCPUVTT_SO Apple: 7x 2. 2uF 0402 (15.4 uF) s+ PP1VO5_SO_MCP_PLL_UF 30-(9*“’* 1. 7A PP1VO5_SO MCP_PLL_FSB .,
BBERLD % N 5 > -
1182 mA (A01) 562 mA (A01) m VNRECR W D 270 mA (A01)
C CZSU%O 1 C2531 C2532 1 C25{J§3 1 C25U§:4 1 C25U§:5 1 C25U§:6 Cg5789 1 L C2}5b81 C
_— == 20%, i* 09 — %oy — %oy 09 g —
%R %R %R‘/ 5’ 2 & R§/ e R§/ 2 ¢ R§/ :ﬁ \Ff 2 %G\fM
Mr Mr M M M M M a5 ? 5
MCP Menory Power - L2582
29 28 16,32 118 7 PP1VBR1V5 S0 _FET 30-OHM 1. 7A PP1V0O5 SO MCP PLL PEX .,
4771 mA (AO1, DDR3) 1YY Y L2 MN-RECR W DTH=0: 84 mA (A01)
0402 =
91 1C25U‘F1=1 1C25{J4F1:2 C25U4 lC25U4F1:5 1C25u‘;1:6 1C25U4F1:7 lC25U4 LQ% 49 C§578;2: 1 1C25b§:3
2‘§°¢2 Tt LWt T, %’ 4} St T W LW T LW o T 0
iy 2 ghm So5M So5M 2 ghm So5M So5M So5M 2 ghm ES iy 2 ghm
- 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
o8 6360 50 55 51 10 a8 47 PP3V3 SO Appl e: 4x 2.2uF 0402 (8.8 uF) E T PP3V3 SO 30-OHM 1. 7A PP3V3 SO MCP PLL USB N A hm ; PP1VO5_ SO I\/CP PLL_SATA .
15 1| 35”7300 85" 4 & 250 A R0D) S e (A01) 1Y YY e W BTHE 3 19 mA (A0L) 0402 i VNRECR W DT 84 mA (A01)
0402 =3.
1 1
47TUF L F
1C2550 |1C2551 |1C2552 |1 C2553 1 C2555 2584 cz}%ss
L350 LZo0r 2 OUF ZOUF L Z50F 5 %3\,)
3 THRNNEY ~ TR Y TRy e 2 Gl w2 |7 e
B 2-LF 2-LF e 2-LF 2-LF B
- _ L2586
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-CHM 1. 7A PP1V05 SO MCP PLL CORE ..
30 26 22 mg%ﬂ?‘ 2 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 . 87 mA (A01)
70 69|68 64 54 44 34 266 mA (A01) 83 mA (A1) 0402 VCLTAGE—I 05V
1 C2560 1 CZE{JF6:4 Cg578§ 1 1 C2}5b§:7
0%, 09 20%, —_
%R e R‘/ :ﬁgz %G\fM
Mr M a5 2 g5
: 12588 —
qsr\/u:’ 3.3V/ 1.5V HDA Power NV: 1?< 4. 7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30- OHW+ 1. 7A PP1VO5 SO MCP PLL NV Y
polmneg e § PPOVE SO [OPe: B2 2UE 0402 (2.2 1D LY ey it a7 on (A0
BRIBEBTBE 7, 1 (a01) 0402 =T.
1C2562 88 1 1C2589 |1 C2590
UF L UF~ ¢ 1UF
~ osf) MCP79 Et her net VRef zlﬁo, = %4 ~ 9
Pl wEE | ? G
34 33 24 18 s 7 _PP3V3_ENET_PHY |
1 — .
R2591 = MCP St andard Decoupl i ng
A %1%\2\7 SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008} A
b5,
L2595 NOTI CE OF PROPRI ETARY PROPERTY
57 30 33 20 18 5 7 _PPLV2R1VO5_ENET 30- OHWH 1. 7A PP1V0O5_ENET MCP PLL_NAC ,, MP_M | _VREF oy
1 2 N THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
5 mA (A01) m Ng(:}_CV\éETH: .2 5 mA (A01) PROPERT' APPLE COMPUTER, | NC. THE POSSESSOR
0402 ACE=T. \ R25901 1 C2591 AGREES TO THE FOLLOW NG
CgSYQE ' ' CzPU?:G 1 47%& Q}I‘UF III IZF@OMRQPNRMTHE Ex:Om?J’\(/:EC:rV I\'?I" nreEeE
' Z'ﬁ%’ %}%’ %/{i-lb\lév 2%@,\4 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
X35 2 2 o=y 22 402
402 SI'ZE | DRAW NG NUVBER REV.
D 051-7892 A0.0
= @ APPLE | NC. e — -
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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 C2€u1:6
T 20% 0%
X }{ 2 2 ‘r\ﬁ
202 402-LF
%0 15 _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
26201 L3t
%@57’2 YE;EEV Lﬁ:f ;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 "
L5 S TR B 1 5 — -
16 mA (A01) od02 . VNTREGR W B 16 mA (AO1)
C2640 ﬂ 1C2641
4. 7U —

= 1uF
A -
S I

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

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

2x 0. 1uF 0402 (4.9 uF)

206 mA (A01)

NC MCP_RGB RED — NCI:_’l\E/CP RGB_RED go 2
= VAKE- BASESTRUE— NO_TEST=TRU
NC MCP_RGB GREEN — NA'\chl:_’é/CP RGB_GREEN go 2
= ASE=TROE— RO TEST=TR.
NC MCP_RGB BLUE — NC_MCP_RGB_BLUE 8 25
=S VAKE- BASESTRUE— NO_TEST=TRUE'
NC MCP_RGB HSYNC — NCt_lé/CP RGB_HSYNC g
= WAKEBASE=TROE— NO” TEST=TR
NC MCP_RGB VSYNC — NC_MCP_RGB_VSYNC 8 25
— VARE- BASESTRUE— NO_TEST=TRUE'
NC CRT_ IGR C PR — NC CRT IG R C PR 8 25 90
— VAKE_ BASEETRUE NO— |tb|_|HUé
NCCRT IGG Y Y — NC CRT IG G Y Y 25 90
VAKE_ BASEETRUE NO— |tb|_|HUé
NC CRT_1G B COW_PB_— NC CRT |G B COVP_PB_ 1 2 o0
— VAKE_ BASEETRUE NO_ |tb—r—|HUé
NC CRT_| G HSYNC — NC CRT | G HSYNC 18 25 90
— VAKE_BASESTRUE = NO_TEST=TRUE'
NC CRT_|I G VSYNC — NC CRT | G VSYNC 18 25 90
— VAKE BASESTRUE NO_TEST=TRUE'
NC MCP_RGB DAC RSET — NC RGB DAC RSET s 25
— VARE BASESTRUE —NO_TEST=TRUE
NC MCP_RGB DAC VREF — NC MCP_RGB_DAC VREF g2 =
— VAKE "BASE=TRUE NO_ TEST=TRUI

NC_MCP_TV_DAC_RSET

NC_MCP_TV_DAC VREF

NC MCP TV DAC RSET 525 00
VAKE_BASESTRUE - NO_TEST=TRUE

NC MCP_CLK27M XTALI N

NC MCP_TV._DAC VREF ;25 o
VAKE_BASESTRUE - NO_TEST=TRUE

NC MCP_CLK27M XTALOUT

NC MCP _CLK27M XTALI N o =5
VAKE_BASE=TRUE NO TEST=TRUI

NC MCP_CLK27M _XTALCUTEm .
MARE_BASE=TRUE NO_TEST=TRU

MCP Gr aphi cs Support
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RTC Power Sources
Pl at f or m Reset Connecti ons

LPC Reset (Unbuffered)

R2881
o o 1o LPC RESET L PLACEMENT_NOTE=PI ace cl ose to UL400 4 33 > DEBUG RESET L o
i 4a 42 421020, PP3VA2_GBH _ PP3VA2_GBH ¢ a1 1o as t0 a2 45 a0 a5 — 5%
69 64 62 61 50 46 — 50 61 62 64 69 b‘:}gl\é\/ R2883
40 1M303N2 SMC LRESET L —
PLACEMENT_NOTE=P| ace close to U400 M:Slg‘,é"
o5
1
2803 c2802| §28Q1|
a7y d gL £§0/ -
6y¥ 2 By 2 %35
402 402
PCl E Reset (Unbuffered)
= o 26 17 PCl E RESET L — -
o MAKE_BASE=TRUE I Ba E_RESEr_L jesng
C2810 R2§90 GMUX
RTC Cryst al TopF LAAAZ L ERESET L o
 mm_ RTC_CLK32K_XTALOUT y 12 M:Sl/é'\év -
R2810 L 202 — QWX PCIE RESET L T 2 o
“ =
1%2 RTC CLK32K_XTALOUT R G R2891
NO_STUFF RS 1,9, 2 PCA9557D RESET L
R28111 M:-lgl\év CRI TI CAL /WA/ [y 27
10M Y2810 Y| Mf_ﬁé’y
R 2l BB Re893 Mo
i [ B8 c2811 Lnfy\ 2 BKLT PLT_RST L oo =
2 o RTC CLK32K_XTALI N 1 \’\)2 51@}4\/
Lo o R2894
&, + 1,2, 2 MN _RESET L o -
402 510{8\'4\/
R2895 hos
MCP 25MHz Cryst al 815 14\ 2 CARDREADER PLT_RST L oo
2 ory_MOP_CLK25M XTALQUT 1] T
hob
R2870
NO STUFF MEM VIT_EN R 1,33 2 MEM VIT EN
R>816 P y [ o o5 70
5%
M BN
%/{Elé\é} 402
402
MCP_CLK25M XTALI N ’ R2825
21 o . LPC CLK33M SMC R PLACEMENT_NOTE=PI ace cl ose to UL400 4 33 > LPC CLK33M SMC o « o

%
%’{251)5\'9/ R2826

MCP SO PWRGED & CPU VLD 1,33 2 LPC CLK33M LPCPLUS g o o

%/é!f/w PLACEMENT _NOTE=P| ace cl ose to U400
R23%27 hos
38,37 34,30 24 22 20 188 7 PP3V3_S5 1 2 LPC CLK33M GMUX ooy o
54 44 A
L
MCPSEQ SMC Mjfl)g\év
1C285 PLACENENT_NOTE=P1 ace ¢l 0se 10 U1400
%@0 UF
¥y
2
I oM R2829
o 2 [y PM CLK32K_SUSCLK_R 1,22 2 PM CLK32K_SUSCLK oo sz o0
- MCPSEQ _SMC PLACEMENT_NOTE=Pl ace close to UL400 51°{§
s TC7SZOBAFEAPE R2853 MDY
o0 a2 oy ALL_SYS_PWRGD 2 SOT665 S s
U2850-+ SO_AND_| WP_PGOCOD 1 2 MCP_PS_PWRGD oy 2
s TNy VR _PWRGOOD_ DELAY 1l /8w
.~ MOPSEQ SMC G
MCPSEQ M X
i R2852
1 0 2
MCPSEQ M X 5%
R2g51  Ff¥
1 2 MCP_CPU VLD
oo 2t
Vi MoPsEQ S Reset Button
FobF RrR2 g 50 a2 y—PM SYSRST_ L o
21 MCP. DD_EN 1 2
o> ~CPLVID | Y R2896 R2899 10K pull-up to 3.3V SO inside MP
PLACEMENT_NOTE=PI ace cl ose to U400 4 51{§W 33 SB M sc
N{ib%p w10 [y XDP_DBRESET_ L 1 2 ‘ 1 2 o PM SYSRST DEBOUNCE L pom
51{157 OMT 51{157 NO STUFF SYNC_MASTER=DDR SYNC_DATE=12/ 15/ 2008}
MCPSEQ SMC repr esents MCP79 ' MLB' power seq.uenci ng connections, Mja%'\év R2897* Mj- gév 1 ?8':899 NOTI CE OF PROPRI ETARY PROPERTY
but results in MCP79 ROMBI P sequence happening after CPU powers up. 7 %
. . . . leg\’\l} 2 i(g THE_| NFORMATI ON CONTAI NED HEREI N | S_THE PROPRI ETARY
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SMC 99ns delay from ALL_SYS PWRGD to | WP_VR ON plus | WP6 del ay for = - Il NOT TO REPRODUCE OR CCPY IT
VR_PWRGOOD_DELAY shoul d guarantee CPU_VLD does not go high before 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
CPUVDD_EN (which is 40-100nms after PS_PWRGD assertion). S R G NVEER =
NOTE: |f CPU_VLD deasserts during SO MCP79 will take systemto S5 i mediately. D 051- 7892 A 0.0
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Page Not es

0x00
OxFF

.04 mA
.15 mA

248 V
042 VvV
426 V
5 v

CPU FSB VREF

FRAME BUFFER VREF

SO DIMM A and SO DIMM B Vref settings should be nmargi ned separately

(

.e. not

, PPVTTDDR_S3

10mA nmax | oad

si nul t aneousl y) due to current

limtation of TPS51116 regul ator.

L[5 12902

%z
VREF 1

i

VREFMRGN_DQ_SCDI MVA_BUF

R2903 VREFMRGN
1200 5

g | PPOV75_S3_MEM VREFDQ A
R2904 VREFMRGN M NERESR-WBFHES: 2 ™

160 ,

» VREFMRGN_DQ_SCODI MVA_EN

W
Vv

R2901~

-
N
53

NS

7 ¥V Pl ace close to J3100.1

o

5 VREFMRGN
2

8,
52

10QK>VREF
24

Lo 12992
L

205"

VREFMRGN _DQ_SCDI MVB_BUF

-
SR
V\X‘Oé

LS

mm
mm

6 VREFMRGN :
2

Hgb"
88

VREFVRGN B
ch}gug R
o VREF

H
R
=

VREFMRGN_CA_SODI MVB_BUF

1
A .
R2912 VREFNMRGN M NZNECK-W BFFES 2
00
2

Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA
- —PP3V3_S3_VREFMRGN
- DAC channel A B A B C
- —PP3V3_S5_VREFMRGN
T M n DAC code 0x00 0x00 0x00 0x00 0x00
- =PPVTT_S3_DDR BUF
— Max DAC code 0x87 0x87 0x87 0x87 0x55
Signal aliases required by this page: Max sink | -3.75 mMA 3.75 mA -3.75 mA -3.75 mA 0.91 mA
- =l 2C_VREFDACS_SCL. Max source | 5 mA 5 m 5 mA 5 m 0.52 mA
| 2C_VREFDACS_SDA Nomi nal Vref 0.75 Vv 0.75 V 0.75 V 0.75 Vv 0.70 VvV
- =12C_PCA9557D_SCL Mn vref 0.375 V 0.375 V 0.375 V 0.375 V 0.091 VvV
- =12C_PCA9557D_SDA Max Vref 1.250 vV 1.250 VvV 1.250 VvV 1.250 VvV 1.044 V
Vref Stepping 6.5 mv 6.5 mv 6.5 vV 6.5 mv 11.2 nv
BOM opti ons provided by this page: (per DAC LSB)
VREFMRGN
NO_VREFNRGN
PP3V3_S3
= VREFMRGN
5U2900
VDD
01 45 12 39 27 [Ty SMBUS_SMC MGMT_SCL 6sc.  wsop VOUTAL  VREFMRGN DQ SCDI MM
01 45 12 30 27¢gry SMBUS_SMC MGMI_SDA Zsoa N vaurs2 VREFMRGN CA_SCDI MM
9la0 3 vourd4  VREFNRGN CPUFSB
ADDR=0x98( WR) / 0x99( RD) 10/a1 & vourps  VREFMRGN FRAVEBUF
GND
3
VREFMRGN
1C2902 @ VREFMRGN
Q0 1UF
—_1 % VvCC
2 ¢hgm Uu2901
chégéam
PO 6 X NC
3/p0 P17 VREFMRGN CPUFSB_EN
ADDR=0x30( VR) / 0x31( RD) 4IA1 P2 9 VREFMRGN CA SODI MVA_EN ¢
5/p2 P3 10 VREFMRGN DQ SODI MVA_EN 2/
P4 11 VREFMRGN CA_SODI MVB_EN 2/
ps| 12 VREEMRGN DQ SODI MVB_EN »/
0a 15 12 30 27 [Ty SVBUS_SMC_MGMT_SCL llscL pe| 13 VREFVRGN FRAVEBUE_EN .
01 45 12 30 21¢py_ SMBUS_SMC_MGMI_SDA 2|spa P7 14 e
THRM RESET*,15  PCAQ557D RESET | (e
PAD D
~ ©
-
Required zero ohmresistors when no VREF nargining circuit stuffed
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI Tl CAL BOM OPTI ON
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2903 CRI Tl CAL NO_VREFNMRGN
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI Tl CAL NO_VREFNMRGN
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2909 CRI Tl CAL NO_VREFNMRGN
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2911 CRI Tl CAL NO_VREFNMRGN

»» VREFMRGN_CA_SCODI MVB_EN

R2908+
100K>VREFVRGN
1,

24

i

205

Milgl\év Pl ace close to J3200.126
T

R2916 VREFMRGN

49. 92

VREFMRGN _FRAMEBUF_BUF|

2» VREFMRGN_FRAMEBUF_EN

_1§¥V Pl ace close to UB400, U8450
402
R2917 VREFMRGN
49.9,

R2915~

10QK>VREFMRGN
16

o 12904

209

VREFMRGN _CPUFSB_BUF

16w Place close to U8500, U8550
465'\4\/
R2914 VREFMRGN
100, CPU_GTLREF

2» VREFMRGN_CPUFSB_EN

R2913+
100K>VREFVRGN

24|

- L
402

M:lgw Pl ace close to UL000. AD26
ho5"

PPOV75_S3_MEM VREFDQ B

VREFMVRGN DQSODI MVB EN 15}4\/ Pl ace close to J3200.1
7 = — 40
R2902«~ Rzzgg)g VREFMRGN
100K >VREF 1 2
bt st PPOV75_S3_MEM VREFCA_A
- R2910 VREFVRGN FREE o
VREFMRGN CA_SODI MVA_BUE 1%2
VREEMRGN CA SODI MVA EN 1, llfé\év Pl ace close to J3100.126
il - = = 40
VREFNMRGN
R2907 RE3dHL
100K
O%E"’ VREF %
Mibz obF PPOV75_S3_MEM VREFCA B

GPU_FB_A_VREF_IQ{.@(> o 74

GPU_FB_B_VREF_IQ{.@(> o 75

FSB/ DDR3/ FRAMEBUF Vref Margi ni ng

SYNC_MASTER=DDR

SYNC_DATE=12/ 05/ 2008
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Page Notes DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)

60 68 39 20 24 16 12 11 5 7 PPLVBRIVS5_ SO0_FET
Power aliases required by this page: 70
IR, 70 65 30 20 s 7 PPLVBRIV5_S3 1C3110 |1 C3111 |*C3112 [*C3113 |1 C3114 |1C3115 |1 C3116 (1C3117 | 118 (1C3119 |1 C3120 |1 C3121 |1 C3122 |1 C3123
I .01UF AUF —— 0., 1UF . 1UF ——0. 1UF AUF —/— 0. 1UF —— 0. 1UF —— 0. 1UF JUF —/—0. 1UF —|—0.1UF ——0.1UF ——0. 1UF
- PROVIS_S0_MEMVTT_A % % — 209 % —— 20% % 209 209 —— 20% % 209 —— 20% — 209 — 209
© <PPSPO_SO_NEMA (2.5 - 3.3 2 %{)M 2 Y, 2 %{)M 2 Y, 2 %{)M 2 %{)M 2 %{)M 2 %{)M 2 %{)M 2 Y, 2 %{)M 2 %{)M 2 %{)M 2 %{)M
S‘(jna\ aliases required by this page: 1 Cipslj]i:oo 1 CSL}FOJ-
e e —) p—t y y y y ‘
s s zé & 2%’ v
ded by this page: 603 603
Bauoptions provided by pe .- PPOV75_S3_NMEM VREFDQ A
(NONE) l
= 1 REFDQ sSH 12
REY 3 Vss D4 4 MEM A DQ<4> @ 5 5
89 15 NMEM A CKE<O0> 73 | SCRED CREIgo | /4 MEM A CKE<1> 15 89 89 15 MEM A DQ<0> 5 DO DB 6 MEM A DQ<5> 15 89
e 751 oo Voo | 76 - ooy MEMA_DQ<1> 7l goq RTAL se [ <
7 NC Al5 78 TP_MEM A A<15> o 4 9 V) DQS0* 10 MEM A DQS N<O> B 15 8
o 15 VEM A_BA<2> 75 [ g ‘]_31_00 ALas | 80 VEM A_A<14> e 5 15 VEM A_DMkO> 10w J3100 pesoo] 12 VEM_A_DQS_P<0> 15 50
fan F- RT- THB <IN [ F-RT- THB <
81 VDD mg VoD 82 13 Vss p Vss 14
o0 15 TR ﬁm ﬁ ﬁz;§> :2 A12/BC L " All :‘6‘ ﬁm ﬁ ﬁz%i> (R s e o0 5B ﬁm ﬁ DO<gz S DR i < DB ig ﬁm ﬁ DO<$z B> 15 0
o 15 [Ty A9 e’ A7 am s e o 1By DQ< bes) 8 b7 DQ< B 15 o0
87 VDD - VDD, | 88 19 vss g L vss 20
o 15 oy VEM A _A<8> 89 | S8 o} P60 MEM A A<6> s o 15cpry VEM A_DQ<9> 21 DB ' 4 QL2 | 22 MEM A_DQ<8> @y s e
00 15 o> MEM_A_A<5> 91 | a5 §§ Ao 92 VEM A_A<4> e o0 o0 15¢mr> VEM_A_DQ<13> 23 | Cpoo § ool 2 MEM A DO<12>  mryisw
93 | 5 vob © v, | 94 25 | 5 vss $  vsso| 26
5 15 TR MEM A A<3> 95 A3 é A2 96 MEM A A<2> W 15 5 5 15CED) MEM A DQS N<1> 27 DOS1* o DML 28 MEM A Dwvk1> a5 e
8 15 MEM A A<1> 97 Al A0 98 MEM A_A<O0> 15 89 89 15 MEM A DQS P<1> 29 DQS1 é RESET* 30 MEM RESET L 29 30
[ = < BD <
99 VDD 8 VDD | 100 31 vss 3 vss 32
5 15 TR NMEM A CLK P<0> 101 KO )] KL 102 MEM A CLK P<1> (T 25 o 1B MEM A DQ<11> 33 DQLO 8 DQL4 34 MEM A DQ<15> @D 5
89 15 MEM A CLK N<O> 103 CKO* ! OK1* 104 MEM A CLK N<1> 15 89 89 15 MEM A DQ<14> 35 DQL1 0 DQL5 36 MEM A DQ<10> 15 89
[ 105 106 < BD 37 . 38 D
VDD VDD vss vss
o 15 oy VEM A A<10> 107 AL0/ AP % BAL 108 MEM A _BA<1> ) s e o0 15¢py VEM A DO<16> 39 DQL6 % DRO 40 MEM A_DQ<21> gy 1500
5 15 [T NMEM A BA<0> 109 BAO RAS* 110 MEM A RAS L T 5 e 8 15CB MEM A DQ<18> 41 DQL7 DQR1 42 MEM A_DQ<20> B 15 8
111 112 43 44
VDD VDD vss vss
5 15 TRy MEM A VE L 113 = So* 114 MEM A CS L<0> T 15 0 o 15CBY MEM A DQS N<2> 45 DQs2* DV 46 MEM A DWMVKk2> am s e
o my MEMA CAS L 115 cast aoTo 116 MEM A_QDT<0> 15 00 o 15¢cay VEM A DQS_P<2> 47 DQs2 vss 48
117 VDD VDD 118 49 vss D2 50 MEM A_DQ<17> gy 1500
o 15 oy VEM A A<13> 119 AL3 ooT1 120 MEM A _QDT<1> oy oo o0 15¢my VEM A DQ<23> 51 DQL8 DQR3 52 MEM A_DQ<22> gy 15 00
w1 oy MEM A _CS_L<1> 121 s1* NCo | 122 o 15mry MEM A DOQ<19> 53 DQLY vss 54
123 VDD VDD 124 S5 vss D8 56 MEM A_DQ<29> gy 15 00
125 | o TEST VREFCA | 126 o 1scgy VEM A DO<24> 57 DQR4 DQR9 58 VEM A DQ<28> i o
127 | 5 vss vss | 128 s 15cary MEM A_DOQ<30> 59 | 5 pes vss o | 60
o 1scgy VEM A _DQ<33> 129 DQB2 DRB6 130 MEM A_DQ<36> gy 15 00 61 vss DQS3* 62 MEM A_DQS_N<3> g 15 00
w1 g VEM A DO<32> 131 ] oo ocar | 132 NEM_A_DQ<37> gy 15 o0 o= oy MEM_A_DWVK3> o 1 owe posa |2 MEM_A_DQS_P<3> iy 1
vss vss vss vss
w sy MEM A_DQS_N<4> 135 | posar Dwiey | 136 VEM A_DMEA> e o w15y MEM A_DQ<27> 67 5 paws basos, | 68 NEM A DQ<26>  (ry 1
w s VEM A_DQS_P<4> 157 | oosa vss g | 138 w 1sgary  MEM A_DQ<25> 69 [ 5 poer D10 | 70 MEM A_DO<31> oy is o0
139 Vss DQB8 140 MEM A_DQ<38> 1500 71 Vss Vss 72
o0 1oy MEM A_DQ<34> 141 | J poga DcBo | 142 MEM A_DQ<39> s 1 o REY
o 15y VMEM A _DO<35> 143 DQB5 Vss 144
145 Vss D44 146 NMEM A DQ<47> LB/ 15 9 516- 0196
o 5@y MEM A DQ<44> 147 D40 D45 148 MVEM A_DQ<40> s 00
s 15¢B~_ MEM A DQ<41> 149 | J poa1 vss o | 150
151 vss DQS5* 152 NEM A_DQS_N<5>pgr 15 00
8 15 MEM A Dk5> 153 DVG DQS5 154 MEM A _DQS P<5> 15 89 €L 1
[ 155 1 D — —
vss vss 56
"D e A DO 1950 0% P00 MENTA DOc4ss D
o 15CES 159 o oos3 D047 169 G s 8
vss vss
= ooy MEM A DO<52> 163 [ oo boszc, | 164 MEM A DO<48> g o
o 15CE DQ< 165 o oot DO53o 168 DQ< G 55 8
vss vss
o 15¢m>— VEM A DQS_N<6> 169 DQS6* DVB 170 MEM A_DIVK6> 1y ss o
s 1oy MEM A_DQS_P<6> 171 | 5 pess vss | 172
173 [0 vss oG4 | 174 MEM A DOS50> (1o oo
59 15 By MEM A DQ<55> 175 DGO D5 176 MEM A DQ<49> @ 15 ® PPOV75_S3_NMEM VREFCA A .
o 15y VMEM A_DO<54> 177 DQB1 Vss 178
179 vss DQB0 180 VEM A_DQ<57> 15 00
s 15y MEM A_DO<61> 181 | [ ps6 D1 | 182 MEM A DQ<56> gy 15 0 1C3135 |1 C3136
o0 15ar> VEM_A_DQ<60> 183 | pos7 vss | 184 —— 25, 2UF — %m}u’:
185 vss DQS7* 186 VEM A_DQS N<7>pr 15 0 2 -é" 2 B‘fM
. VEM A DWVE7> 187 |2 ong Do | 188 VEM A_DQOS_P<7>grs 1o o0 e 767
> 189 190 At
vss vss
oo MEM A DO<58> o1 [ st boszc, | 192 MEM A DO<62> g o T
o0 15 (B DQ< DGB9 DQB3 DQ< D 15 =
195 vss Vss 196
S MEM A_SA<0> 197 | © a0 EVENT* & |_198 MEM EVENT_L N,
995857 4° PP3V3_ S0 199 VDDSPD SDA 200 SMBUS MCP_0_DATA ™ gy 15 21 20 45 o "Factory" (top) slot
@B g MEM A_SA<1> 201 |~ sm saLg | 202 SMBUS MCP_0_CLK  (ryis 21 20 45 w1
203 VIT VIT 204 PPOVIOROV75 SO _DDRVTT ;5 26 65 0
DDR3 SO DI MM Col A
1C3140 'R3140 |'R3141 \ T nnector
1 2ToUF lOOK lOOK o160 0106 SING_MRSTER=DOR SYNG_DATE=07/ 22/ 2001
—— %64 o A .
2 By 160 AR SFD ADCREOXAO( V) | OXAL( FE) NOTI CE OF PROPRI ETARY PROPERTY
M 2402 2402
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | 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 0517892 Ao.0
@ APPLE | NC. T — =
NONE 28 o7
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8 7 6 | 5 | 4 | 3 | 2 | 1

Page Not es DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLI T)
69 68 39 28 24 16 12 11 8 7 PPLVBRLVS5_S0_FET i ‘ )
Power aliases required by this page: 70
e e 165 20 20 0 PPLVBRIVS_S3 1C3210 |1C3211 |1 C3212 1C3213 13214 [1C3215 |1€3216 |1€3217 [1C3218 |1C3219 |1C3220 |1€3221 |1C3222 |1 (3223
R ——0.1UF —|—0, 1UF ——0. 1UF —— 1 — 1UF UF —4—0 1UF —\—0 1UF —— 1UF JUF —/—0, JUF ——0. 1UF —— 0, 1UF
<ProVIS_S0 NEMVTT_ 8 ’ — 20% % % — / 209 aor —— 209% —— 20% —— 209 % —— 209% —— 20% —— 20%
~ —prsp0 S0 MM (2.5 - 3.3V 2 %{)M 2 %{)M 2 %{)M g 2 %{)M 2 ¥y 2 %{)M 2 %{)M 2 %{)M 2 ¥y 2 %{)M 2 ¥y 2 ¥y
Signal aliases required by this page: 1 &200 1 &201
o R ‘ ‘
2 %5 2 &5
D BOM opti ons provi ded by this page: ., PPOV75_S3 MEM VREFDO B
(NONE)
= 1C3230 [1C3231
— OQQIUF L
2 M 2 };M
202-LF 202
J{ 1 REFDQ Seomi
— 3 vss D4 4 MEM B_DQ<4> @ 15 0
89 15 NMEM B_CKE<0> 73| gCRED CREIgG| /4 NMVEM B_CKE<1> 15 89 89 15 NMVEM B_DQ<0> 5 DQO DB 6 NMVEM B_DQ<5> 15 89
= 75 [ voo vob (| 76 .  cay_MEM B_DO<1> 7 ORI T CAL ssg e -
7l Ne s | 18 TP_MEM B _A<15> 1y, . 9 |5 vss 10 MEM B DQS N<O> (g 15 6
— o 1 MEM B _BA<2> 79| 2 J3200 Al4g | 80 MVEM B_A<14> G 55 o0 o 15 > VEM B_DIVKO> 11 [ pw J3200 e Daso | 12 MVEM B DOS_P<0> s s w0
= CRN VDD  F- RT- BGA3 VDDO 82 13 ss F-RI_BIS SSO 14
0 ' [ Vi VSSo
s 15 oy MEM B_A<12> 83 | § 12/ BCr ga ALl | 84 MEM B _A<11> g s e o 15¢gy VEM B DO<2> 15 | 5 b ] Do 16 MEM B_DQ<6> @ 5 0
s 1wy MEM B_A<9> :i o A9 éb ATG :Z MEM B A<7> g s o 15y VEM B_DO<3> i; DB é % DQ7 ;g MEM B _DQ<7> G s e
o VDD VDD vss VSS o
o 15 Ty MEM B_A<8> 89 | s nl Ao | 90 MEM B_A<6> Ty 55 o 15cgy MEM B_DQ<28> 21 DB o 2 D2 | 22 MEM B_DQ<29> gy s s
5 15 [T MEM B_A<5> 2; o A5 ! Ao 2421 NMEM B_A<4> Q] 15 5 5 15CBD> MEM B_DQ<24> ;2 DQ® % DQ13 ;‘6‘ NMVEM B_DQ<25> @ 5
VDD VI vss vss
00 15 Ty MEM B_A<3> 510 % ESOO 9 MEM B A<2> s o o0 15¢ary_ MEM B_DQS_N<3> 27| ooste oMo | 28 MEM B_DME3> (s o0
o 1 [y MEM B_A<1> o7 o m Ao | %8 MEM B_A<0> g s o o0 15¢e>_ MEM B_DCS_P<3> 20 [ oo Rese o | 30 MEM RESET L gz
o VDD VDD vss vss
o0 15 mmy_ MEM B_CLK_P<0> 101 [0 oo a1 | 102 MEM B_CLK_P<1> o o o0 15cary_ VEM B_DQ<31> 33 [ pato btag | 34 MEM B_DQ<26> (g s o0
C 5 15 TN NMEM B_CLK_N<O> igg ° (\;/KD('); CKL* igg NMEM B_CLK N<1> T 1 e o 15CB NMVEM B_DQ<30> 2? D(glsl Dqgsso gg NMVEM B_DQ<27> > 15 8
e} VDDO A% A%
o 15 oy VEM B_A<10> 107 | 5 A0/ AP BALG | 108 MEM B _BA<1> T 1 e o0 15¢gy VEM B _DQ<9> 39 DQL6 D(;Qog 40 MEM B_DQ<13> gy 1500
5 15 TN NMVEM B_BA<0> 109 o BAO RAS* & 110 NMEM B_RAS L ] 15 80 80 5B NMVEM B_DQ<8> 41 DQL7 DR1p 42 MEM B_DQ<12> B 15 0
111 o VDD VDDO 112 43 VSS VSSO 44
0015 rmy_ MEM B_VE_L 113 | ver S0 o114 MEM B CS L<0> s o0 15¢ery_ MEM B_DQS_N<1> 45 | pos2r Ve | 46 MEM B DVKL> s e
w1 oy MEM B CAS L 115 | 5 cas coTo | 116 MEM B_QODT<0> s 00 o 15¢gy VEM B_DQS_P<1> 47 | 5 pos2 VsS o | 48
117 | 5 vop VDD | 118 49 vss D@2 | 50 MEM B_DQ<14> g 15 00
w15 oy VEM B_A<13> 119 | 5 a13 T | 120 MEM B _QDT<1>  rrqus e o 15¢gy VEM B DO<15> 51 DQL8 D@3 | 52 MEM B_DQ<11> ey 15 00
o 15 Ty MEM B CS L<1> 121 | D sv NC o | 122 o 1scay— VEM B_DQ<10> 53 | 5 bt vssq | 54
123 | 5 vop VDD | 124 S5 vss D@8 | 56 MEM B_DQ<20> g 15 00
125 | o TEST VREFCAG, | 126 5 15 MEM B_DQ<21> 57 DQR4 DR9 | 58 MEM B _DQ<16> 15 89
1272 O 128 <O 59 T 60 AL
o Vss VSS o 1scay VEM B DO<17> D5 VSSs
o 15¢gry MEM B _DQ<32> 129 | o pee2 DQB6 | 130 MEM B_DQ<33> oy 1500 61 vss DQs3* | 62 MEM B_DQS N<2> (g 15 00
— o 1scay VMEM B _DO<37> 131 | J poes D@7 | 132 MEM B_DQ<36> gy 15 0 o 15 [y VEM B_DMk2> 63 DVB DQs3 | 64 MEM B_DQS_P<2> m 15 00
133 | 5 vss VsS o | 134 65 | 5 vss VSS | 66
s 15cmy MEM B_DOS N<4> 135 | O pgsar DV4 o, | 136 MEM B_DVK4> 15 0 o 1scgy VEM B DQ<18> 67 | - D6 DQ@BO | 68 MEM B_DQ<19> g 15 00
o 1scgry MEM B DQS_P<4> 137 | 5 pgsa Vss o | 138 o 1scay VEM B_DQ<22> 69 | 5 b7 D@1 | 70 MEM B_DQ<23> g 15 00
139 | 5 vss DQB8 | 140 MEM B_DQ<38> o 1500 71 |5 vss VsS o] 72
o 15¢cay_ VEM B_DQ<34> 141 [ pepa Doso | 142 MEM B DQ<39>  opry 1o w0 =
o 15¢mry MEM B DOQ<35> 143 | 5 bess vss | 144
145 | 5 vss D44 146 NMVEM B_DQ<44> B 15 8 51650704
o 15cgy VEM B DO<41> 147 | 5 pQso D45 | 148 VEM B_DQ<45> s is 0
s 15¢mry MEM B_DQ<40> 149 | o pa1 vss o | 150
151 | 5 vss DQS5* o | 152 MEM B_DQS N<5>pr 15 40
o 15 oy VEM B_DVK5> 153 | - bve DQs5 | 154 MEM B_DQS_P<5>pr 15 o0 £ L
155 | 0 vss vss ;| 156 = =
B o 15CB NIVEEm g DO<3§§ 1:; o D42 DQ46 123 NIVEEm g DO<jéz @ 15 6
o 15CB DQ< %9 0 |\Jg;3 D\(/)Stl;o e DQ< @ 15 0
0 o
roao dEMaposs 1miSos  omoime ! weue mous an..
o 15CB % 0 |\Jgtsg D\(/;Sssao w0 15 0
0 o
5 15CBD) NMVEM B_DQS_N<6> 169 o DQse* DMV (. 170 NMVEM B_DiVk6> T 15 80
o 1scay VEM B DOS P<6> 171 | 5 pgse Vss o | 172
173 | 5 vss D4 | 174 MEM B_DQ<53> gy 15 0
5 15CBD) NMVEM B_DQ<52> 175 | - pso DQB5 176 MEM B DQ<50> B 15 . PPOV75_S3_MEM VREFCA B,
o 1scgry MEM B_DQ<51> 177 | 5 pgs1 vss | 178
179 | 5 vss DQE0 | 180 MEM B DQ<60> gy 15 0
o 15¢gry MEM B _DO<56> 181 | o pcp6 D1 182 MEM B DQ<61> g s oo 1 C3236
I o0 15¢ay VEM B DO<57> 183 | J pg7 vss | 184 . .0/1UF
185 | O vss DQs7+ 186 MEM B_DQS_N<7>pr s o0 %\é’M
IR3240 5 15 [Ty MEM B_DMK7> 187 | 5 ow DQs7 | 188 MEM B_DQS P<7>@ 15 89
10K 189 | 5 vss Vss o190
lilEl\éV o0 15¢py VEM B DO<63> 191 | - pges D@2 | 192 MEM B DQ<58> gy 15 o
402 o0 15Cgry MEM B_DQ<59> 193 DQB9 DQ63 194 MEM B DOQ<62> s 6 =
2 195 8 vss vssg 196
o o MEM B_SA<0> 197 | 5 sao EVENT* o, | 198 MEM EVENT_L 21 28 42
8°%%%%15%0 1% PP3V3_ SO 199 | 5 vbpsPD SDAG, | 200 SMBUS MCP_0_DATA ™ g 15 21 20 45 o1 . -
B MEM B_SA<1> 201 | sa1 scLg | 202 SMBUS MCP 0 _CLK am s o Expansi on” (botton) sl ot
203 [ 0 vrr VIT | 204 PPOVOROV75_SO_DDRVIT ;4 20 65 70
. C3240 1R3241 205 SWCH NMTG =] NsMTG NG 206 DDR3 SO DI MM Connector B
A - ZOQZUF ]if’K ;g; O MG PIN MG PIN o ;23 Y ARSTER-DOR Y DATE=07) 221 200
T Q/ _15 O MIG PIN MIG PI NO
2 0l 2402L¥" 212 e mn MG Mo 212 NOTI CE OF PROPRI ETARY PROPERTY
THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT APPLE COVPUTEI I'NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
51650704 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
SPD ADDR=0xA2( WR) / 0xA3( RD) 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. <onE — -
NONE 20 o7

8 7 6 5 4 3 | 2 1




DDR3 RESET Support

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

R3§09
o o> MCP_MEM RESET L 2 1 MVEM RESET L gy 20 20

70 65 20 2 8 7 _PPLVBRIV5_S3

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

112% must be high before 1.5V starts to

v rise to avoid glitch on MEM RESET_L.
2

DDR3 Support

SYNC_MASTER=T18_M.B

SYNC_DATE=12/ 12/ 2008
NOTI CE OF PROPRI ETARY PROPERTY

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

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

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

NONE 30 97

2 1




40 41 43 51 53 55

i o PCLE_ M NI_PRSNT L 5V S3 W.AN FET
3D 401 Par t TPCP8102
bl;gNlSF E Type P- Channel
Rds(on) 14 nOChm @. 5V
7S G5 Loadi ng 0.8 A (EDP)
AP_PWR EN O] 2 o CRI Tl CAL
PLACEMENT_NOTE=Pl ace cl ose to J3401. @450
1000 mA peak FERR- 120- OHM 1. 5A XVB450 TPCP8102
750 mA noni nal nmax
v o MN_CLKREQ L YTy 2 PPEV WAN E 1 5d 2 PP'\IB\,&T"NVE\LV%’\BIEE5 m L 2avicsum PS5V S3 y
TRE?%W DTH=0. 5 mm| M&’;A@%W . = IA
6D 401 C§4121 ! ! 106}:2 - o
E .1y - -
o b@gNwFEAP BT T, C3451 : 'R3451
i 5 55 o — oK
Nt 2 1/16W
s g2 p C3450 2 ME- LF
! PLACEMENT NOTEs: | [gXSMV\B451 2 5 1OF R3450 |
- = [gXV\B452 1|2 P5VWLAN SS| 1 2 PM VAN EN L o e
Pl ace cl ose to @B450. 1 sM [ = -~
(C3420 & C3421) 1 19% 8w
X5R 02
Al RPORT -
| SNS_AI RP P s a6
Cc3431 I SNS_AI RPORT N s 06
0. 1uF PLACEMENT_NOTE=Pl ace cl ose to J3401. oD
CRITI CAL 1|2 POEMN_RDCP  muw
\]3401 COB?: Fc) %2%0
20347- 325E- 12 -1y PP3V. 76 2127 a1 32 45 50 52 70
F- RT- M 1[[2 %2  POE MN _RD C N am e 3V3 S8 R3453!
O 31 1‘0‘% PLACEMENT_NOTE=PI ace cl ose to J3401. 3%}“2
X5 U3402 s
[0 PCIE MN _D2R P Qs 7 47 %0 402 74LVCIGLYDRL ath, R3455
z PCIE_M NI _D2R_N o 7 17 50 CRI Tl CAL TS e ees = 2 VEAN SM T _BUE T W.AN SM T_RC 1 A2 WAN SM T DI SCHRG
3401 Ne b 455
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8 £ g z s g O = FireWre LLC/ PHY (FWs43)
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Page Notes

Power aliases required by this page:
- =PPBUS_S5_FWPWRSW (system supply for bus power)
- =PP3V3_FW LATEVG_ACTI VE

- =PPVP_FW SUVNCDE (power passthru summation node)

Signal aliases required by this page:
(NONE)

53,59,77.79.69. 68 63 60 39
25%%8475:79,5%,5,°1:%8 5% PP3V3_S0
35731280302k Ba 5 0% B

R ]

3.3V FW FET

@2.5V Vgs: CRI TI CAL
Rds(on) = 90mGChm nmax ’\91291
I(max) = 1.7A (850) RA101P

BOM options provided by this page:

R4290"
10K

K
Wiy

402,

SOT- 23- HF

2:1“55“%47527%15295[1‘35;:Sﬁ]?ngP3V3 SO
8

55781740 °28°47 45 43 39
8 85

PP3V3_FW FWPHY ;36 37 35

a7 36 s PPLVO_FW

R428
, 10K

» O

g
CB APPLE | NC. T | o =

CA%?%
s T OVE_PWFWPHY Q1290 ?Lg%
SSVBN15FEAPE iy 2
SOT563 402
FW PLUG DET L, ,, =
RaZz e 5 :
FW PVWR EN
1/ 180 CIATY 7 D 264
“/F;;LE ity - ssmle?FlEAPE P1V0_RESET_GATE
02, 2 SOT563 R4283
3 CRI TI CAL FW CLKREQ L - 10K
Q4276 1 . 05V FW FET 1 2 PCOE RESET L oo
DVB53DOUV 5/G 116w —
, T o 54 39 24 10 5 - PPLV2RIVO5_ENET CRITICAL |6 Mhos"
C4296 1| 264 |0l
0 1LE L ssrszl(s}FlgTAslgg o i ° Q4252§0uv
Ra297 & M;F ® CRITICAL = ‘ - DIVB5?
1 20 97 % o PP3V3_FW FWPHY 1 2 402 216 FW RESET_L
L lsféw — (¥1295 R G% st 1 oD 36
< Si 2312BDS
o oF P1VO5FWSS 1 S123
S
30575 70 60 8 293 |bj¢ 2 FW PWR_EN 1
s FW643_WAKE L %5 %18 %8 65, PPBV3_S5 SS’VBNJ'?%ETAJEEJ :;‘ a7 19 PP1V05_FW PGOOD) FW RESET L
R4295? — PP1VO_FW o3 a7
10K " L C
. leg\é/\? 2|67 ST NOSTUFF -~ FW CLKREQ PHY L % FW CLKREQ PHY_
202, R42%6 1 042698SF =S FireWre Port Power Switch
P1vo5_ FWEN L 1190K, = - géé)
1 51“@ T P1V0O5_FWEN L RCT o
= %H293 D3 402
SSMBNL FEAPj
SOr563
5[G” stz
710 FEWPWR EN |
= CRI TI CAL
260 CRI Tl CAL CRI TI.CAL
r\%ls94o7 F4260
Sl - HF 1. 1A- 24V D4260
8 PPBUS_FW FWPWRSW F 1 2 PPBUS_FW FWPWRSW D 1 2 PPVP_FW o
79 67 66 65 04 62 01 a0 g 7 PPBUS_G3H 3 < 7 NRENE-W BTHEQ: B — N-RE BTG 35,
s ﬁﬂ 6 VCLTAG%:‘tIZA [ mm M NI SMDC110H24 VCLTAG%:‘tIZA 6v mm CRS08- 1. 5A- 30V
R4260 C4260 1 5
Lg% 440K 0.1 — —
16w T
_ DVB54DOUV s 2k 2 4
Lat e- VG Event Detection FWPVR EN L DI V PP3V3_SO PRI EERE
< (W 8’ Q| ™ 5
Réll%QS %ﬁ 1R4261 B
2 1 LATEVG FAULT_EVENT_PNP 330K PP1V2R1VO5 ENET R4274
[}ﬁ‘lz'%zg 1/51u/6°W w @ O %}E\é\/ 87943 T —— e %OOOK
LATEVG RETRY RC , 100, Vios”  LATEVG FAULT_EVENT TiT 2402 v oF
‘ FWPVWR EN L 2
9 © |0 0l - 1 1
NOSTUFF W L5 'R4275 R4270 R4271 AW PLUG DET L
CA263 Viab 261 .ol ! X ¢ ) T
1LE - SSVBNLREGE | 4261 o by i i
i SOT563 E SSVBNLSEEAPE || - 2402 2402 2402 3 CRI TI CAL
402-1
FW PLUG DET 5 4275
% ! . FW PWR_EN L FW DET_M RROR @ DVB53D0WV
| 2[6™ sy s st CRI TI CAL CRI TI CAL o
3 6 4
02 a3y SMC_ADAPTER_EN Q2707 270 : %3412u7:0
PM SLP S3 L BCB47CDXVETXG S 2 BC847CDXVETXG Y600
s 50 82 902 34 21 7 [T s () s S 1
## %Y pPP3V3_s5 4 1 402
738 & & PP2V4A_FW LATEVG Enabl es port power when machi ne
is running or on AC FW P1_TPBI AS_R FWDET_EM T
R4211'| |*R4212 1C4210 s s =
ToK 4 o 10K o Rd272 Riers
%/Flégv %}E\é\/ 2 ERM L CRI TI CAL |6 i%ulﬁw i%ulﬁw
D22) |2%2 . U4210 b1 QA275 2402 2402
FW ATEGV_3V_REF 4 LNCr211 = - DVB53DOWV
v+ SMEF ATEVG EVENT — EW PWR EN 2le ‘ = SOT- 563 FireWre Port Power
P2V4 FW.ATEVG RC 3 v i SYNC_MASTER=YUN_K19_M.B SYNC_DATE=12/ 22/ 2008] A
v %
5 NOTI CE OF PROPRI ETARY PROPERTY
1 S
04211 1 R4213 L THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
100pE —— < 4 °K - ! RSP SR T e T Pesessan
05: \32 %lﬁ\é\l | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
302 2402 R4210 FWATEVG Hyst 11 NOT TO REPRODUCE OR COPY | T
5K Hysteresis
L o 1 2 3.08V when port power is on = 111 NOT TO REVEAL CR PUBLI SH I N WHOLE OR PART
1% 2.91V when late Vg event and port power is off
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Page Not es

Power aliases required by this page:
- =PPVP_FW PORT1

- =PP3V3_FW LATEVG

- =GND_CHASSI S_FW PORT1
- =G\D_CHASSI S_FWEM _R

Signal aliases required by this page:
( NONE)
NOTE: This page is expected to contain

the necessary aliases to map the
FireWre TPA/TPB pairs to their
appropriate connectors and/or to
properly termi nate unused signals.

- Port "1

BOM options provided by this page:
( NONE)

NOTE:

FireWre TPA/TPB pairs are NOT
constrained on this page. It is
assumed that FireWre PHY page will
provide the appropriate constraints
to apply to entire TPA/ TPB XNets.

1394b i npl ementati on based on Apple
FireWre Design Guide (FWG 0.6,

5/ 14/ 03)

Bi | i ngual

o FWPL TPBIAS T

Term nati on
Pl ace close to FireWre PHY

PHYs require 1uF even though
FWspec calls out 0.33uF

1 04360
33UF

pg;M

%’16'\9/

FW PORT1_TPA

93 38 36

SI G\u\ SNEDEL=EMPTY

1R4360 ER43611

e

FW PORT1_TPA_ N

93 38 36

FW PO?Tl TPA P
BASESTRUE

FW PORT1_TPB_P

93 38 36

FW PO?T 1_TPA N 5
VARE_BASESTRUE

FW PORT1_TPB N

93 38 36

FW PORT1 _TPB P
VARE_BASESTRUE —

SI GNAL_MODEL=ENPTY

lﬁiﬁé‘ﬁﬁ Eﬁdsesl

iﬁlﬁw

2402

FW PORT1_TPB_C

FW PORT1 _TPB N
VARE_BASESTRUE

1 CA364 R43641

. 99K

- 1-port Portable Power C ass (0)

(1394B)

w0 57 o PPVP_FW

PP3V3 FW FWPHY

38 37 36 &

FirewWre PHY Config Straps

Configures PHY for:

g
iS
B

R43821 R4380"
%% l%K
1/ 16W 1
Wbk, kS,
a8 ke FVWPHY DSO — FWPHY_DSO 36 38
MAKE_BASE=TRUE —
s 3s FWPHY DS2 — FWPHY_DS2 36 38
VAKE_BASE=TRUE
a8 3s FWPHY DS1 — FWPHY_DS1 36 38
VAKE_BASE=TRUE
R4381l
1%
’\/{:4 22
.3 _NC_FWD_TPBI AS — NC FW)_TPBI ASyaKE BASE=TRUE
s _NC_FW2_TPBI AS — NC FW2_TPBI AS\AKE_BASE=TRUE
03 38 3s _NC FW)_TPAN — NC_FW)_TPAN VAKE BASE=TRUE
03 38 3s _NC FWD_TPAP — NC FW)_TPAP MaKE_BASE=TRUE
3836 _NC FW2_TPAN — NC FW2_TPAN MAKE_BASE=TRUE
336 _NC FW2_TPAP E NC _FW2_TPAP yake BASE=TRUE
s NC FW_TPBN NC FW)_TPBN MAKE_BASE=TRUE
o2 30 20 _NC_FWD_TPBP p— NC _FW)_TPBP MAKE BASE=TRUE
a3 _NC_FW2_TPBN — NC _FW2_TPBN yake BASE=TRUE
36 _NC FW2_TPBP E NC FW2_TPBP yake BASE=TRUE

Cabl e Power

38 3;/] IzIPDI/ﬁEEN\A{)TCI-EOS ANAKE BASE=TRUE — PPVP_FW CPS 36 38 CFL2|4'% ](%L
mm
R43111 :Loékl &7”:0 2 mm w5 s PPVP_FW FERR- 250- OHM Note: Trace PPVP_FW PORT1 nust handle up to 5A
479k " " " . ; 1 2 _PPVP FWPORT1 F
1 18% b Snapback" & "Late VG' Protection M = gorm
Ve % s PP2V4A_FW LATEVG CRI Tl CAL 1CA314 VOLTAGESSSY
. DP4310 f— g O1U
CPS EN L DIV BAVQODW. X- G 2 xg}{
ooz | “
R4312* : %UO/ 1 e
3 = ( RI
33%% CRI TI CAL }%2 2—( P 1
weseE 4310 4 Bl LI NGUAL
4022 CPS_EN L BAVO9DW X- G
43101 501363
0. 01yF o
o By 6 CRI TI CAL
i Q1300 o T 1 13558037
F- RT- TH
2 46 57 38 s _ PP3V3_FW FWPHY SBgrsgé02DN 03 38 3s FW PORT1 _TPB N 1| TPB- _TEB(R) ‘
03 (SYM VERD) (FW PORT1_BREF) 9 ?pm QUTPUT
03 33 s FW PORT1_TPB P 2 | e o
s S
NCL;@“SCJNC
= (GND_FW PORT1_VG) 6 VR
03 33 s FW PORT1_TPA N 3 TPA- é% “
FW PORT1_AREF 5 TPacr> | | NPUT
= s s EW PCRTL _TPA P CRI-TICAL [ 4| rea Lgeac Pl
DP4311 ‘ | o
BA\S/gTQ?I%\éV X-G 11
S CRI Tl CAL C43191 1 O|eusss
6 BR\F/)E;IEJ%\:}V]_X G * 1%%% ) o
C43121 . 4o 363 0¥'% 2 1
Ty 1 1 N
Zfogz lRl\4/|.319 AREF needs to be isolated fromall
s %16}9/ local grounds per 1394b spec 514350605
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

1,

R4390

L 332,
W '
o5 3

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

7

VOLTAGE=Z. 4V

PP2V4_FW LATEVG ., s
. mm
mm

ESD and late-VG rail

CRI Tl CAL R

for snap-back diodes
D4390 Common to all ports)
MVBZ5227BLT1H
Sor23

PLACEMENT_NOTE=Pl ace C4319 cl ose to connector pin 5.

between them (to avoid ground offset issue)

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

FireWre Ports
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CRI TI CAL
4590
TPCP8102
70 67 66 63 51 49 41 30 g 7 PPBV_SO BN o s E—IfIVNESV\oI‘DO]Tl-Eg_P?nm
85 83 Q L Md}l%kag:(gw DTH=0. 4mm
‘ ) D
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. M:lg@ ?8:};68”: T
T s PPVS_SO abs, R4595 —F el A596
wEE RA597 oop PWR EN Lssv L 1400K, | oop Pwr ss L]1e
e 15y X504
o5 G 1582 I SNS_ODD_P D 5 %
2
@)&/\4503
?45 1 XWA505 -
SSMEN15FEAP) 1542 I SNS ODD N [Ty 53 96
o [y ODD_PVR_EN_L
53 7 PP5V SW DD
'NE_ W DTH=0. 6nm
@W DTH=0. 4mm
90!:&4"(;?0%% PLACEMENT_NOTE=PLACE C4520 CLOSE TO MCP79
P11S PLACEMENT_NOTE=PLACE C4521 NEXT TO C4520
CRI TI VR 1
VY L4 o SATA ODD R2D UE_P 124521 SATA_QDD_R2D_C_P (i z0 o0
0. 01UF || 10%16V CERM 402
J4500 2 V(Y 1. SATA COD_R2D_E_N_ 1 || 2 CA520 SATA_QDD R2D_C Ny 0 o0
CRI TI CAL 54727 Q164 0. 01UF || 10%16V CERM 402
1 o 2 PLACEMENT_NOTE=PI ace FL4520 cl ose to J4500
L 3| 5 o le <2 SATA_ODD_R2D_P
2. 535 ‘%A@z"ﬁjsijgs?ns%:sﬁ ;gs PP3V3_S0 = 5 o8 <22 SATA ODD R2D N
%70 50k - . - —
o
9 ol > SATA OOD D2R C N
R4590! 11 o2 _» SATA ODD D2R C P PLACEMENT_NOTE=PLACE C4526 CLOSE TO J4500 90-F&—|4l\'/§?0%l\/A
33K 13 5 o2 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLP1LS
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 -
51630616 - 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
) ) PLACEMENT_NOTE=Pl ace FL4525 close to J4500
I ndi cates di sc presence
1C4501 1C4502
L450 = Qs A UF == Qs UF pLACEMENT_NOTE=PLACE C4501 CLGSE TO J4501 SATA HDD Po r t
FERR- 22 M 2 M CRI Tl CAL 2 gM PLACEMENT_NOTE=PLACE C4502 CLOSE TO J4501
60 20 20 26 10 12 19 3 _PP1VBRIVS_SO_FET, 1 PPLV5 SO HDD FLT L4500
0402 CIRE HEQ: gm M N-KERR-W BFES: S FERR-70- OHM 4A XWA500
1 04503 N”NECK-W DTH= mm VOLTAGE=5V SM
UF ; PP5V_SO_HDD_FLT 1YY L2 PP5V_SO_HDD R 152 PP5V_S0 16,35 44 49 51 3 ass7 70
%gl 0603 xR #ﬁt @IOEFN@E VEBTHES: 5 _
2 M PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501 &_‘ =5 PLACEMENT_NOTE=P| ace C4510 cl ose to MCP79 2 2 |
IPLACENENTJDTE:PLACE 4503 CLOSE TO J4501 90- DLP1IS MA PLACEMENT_NOTE=PI ace G4511 next to C4510 XV\A'SOJ- >S(W502
= w0 2 SATA HDD_R2D P 3 (Y YL o SATA_HDD _R2D _UF_P 45101 SATA_HDD_R2D_C_P_ (17 20 50| 1 1
20 2 SATA_HDD R2D N [— 0. 01UF H 10%16V CERM 402
. | SNS HDD P @D 5 %
e asar + SATA HDD R2D UE N C4511 4 SATA_HDD_R2D C N o1 20 o0 | SNS HDD N
0.01UF !l 10%16V CERM 402 oo 53 %
] PLACEMENT_NOTE=P| ace FL4501 close to J4501 I:
- o - w2 SATA_HDD D2R C 90- &' R)?g:\’éAL
- - =z SATA HDD D2R C CA5151 2 SATA_HDD_D2R UF N 4 3
—-» 17 48 —> 9% | SATA HDD D2R N 20
+ 6 0. 01UF || 10%16V CERM 402 [— et SATA Connectors
o1 45 12 27 [y SMBUS_SMC MGMI_SCL o j~ C4516 1 H N . SATA HDD D2R UF P 1YY 2 SATA HDD D2R P o SYNC_MASTER=PWRSQNC SYNC_DATE=12/ 04/ 2008 A
10%16V CERM 402 oD
o a0 oz 21— SVBUS,_SVC MGMIT_SDA 9 R 0. 01UF PLACEMENT_NOTE=PLACE FL4502 CLOSE TO J4501 NOTI CE GF PROPRI ETARY PROPERTY
© PLACEMENT_NOTE=Pl ace C4515 next to CA4516 TE(E]DI NFCRI\MTIAE’ISL%B_%D HEFﬁ:N #ﬁgg&ggm ETARY
R4532 © | R RX OUT R453l PLACEMENT_NOTE=PI| ace C4516 close to J4501 AGREES TO THE FOLLOW NG .
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 T 302 o row Il NOT TO REPRODUCE OR COPY | T
M- LF 1.C4532 ~ST- 14531 VELE 111 NOT TO REVEAL CR PUBLI SH | N WHOLE OR PART
0. S355012* 0, ool
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Port Power Sw tch Left USB Port A

CRI Tl CAL CRI T6I c():%L
TP%(%%& FERR- 220- OHM 2. 5A
o4 55 53 51 43 41 30 31,05 7 _PP5V_S3 20N amN' PP5V S3 RTUSB A ILIM ‘ 1YY PP5V S3 RTUSB_A F
o 60431227 PM SLP_S4_ L » oo USB_EXTA_CC L 8 ors o @T £V BTHES: 378 05 i 0603 VR REESs 378" L
739\11 aut2 6 N ) NESSW'DF‘E-DLUSB B, ! LL M 1 [~ Sﬂngg
«om USB_EXTB_COC L s o VRERER BHES: 378™m %T C‘;ﬂé@@ e RT;%& 307-4
| 90 OMA
USB_PWR_EN @D TPAD N RRLLS j}
4690 4691 FIE) CRI TI CAL CRI TI CAL s USB2_EXTA_MUXED Y Y Y 3. USB2| LT1_N 1
1 1
1oy L L g 1UF 46951 |1c4696 C4617 |1 |1C4616 — 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 < 4
— J: 6|VBUS 2327 p! 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_F Pl ace L4600 and L4605 at connector pin
0603 — .
1 04615 VOLTAGE=5V 7Em"n
O1uF
f )
TI CAL
USB/ SMC Debug Muix f I4edt"
g F- RTé TH MD7-4
SMC_DEBUG_YES Cgﬂ’\é i@ %
12 26 22°9.°% $2_PP3V42_ G3H = 20 ONVA
6126854828448 4s — S GNAL_MODEL=USS. X DLELLS 1
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
b ip EXT LYY YLz | :
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 2833 8;
PI 3USB102ZLE eveus 2 32 °
o noqgy USB_EXTA P 7 lor TGN
= @ USB_EXTA N oo T 1%
L 8 e SeL| 10 USB_DEBUGPRT_EN L (2
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=MBS_M_B SYNC_DATE=11/ 14/ 2008
"R4651 NOTI CE OF PROPRI ETARY PROPERTY
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6455 53 51 43 40 39 31 0 g 7 PPOV_S3
10%78 &s

| R SUPPORT

Voo
U4800
CY7%3%9\‘3- LQXC
o m@—[]_FFERENﬂTPKFFFUSBZ_TUj‘g_B_MPL 0/ bt P0. 0
91 20 B[y FRERENTT AL PATREUSE? T Fobmh 23 |PL. 1/ D- PO. 1
— TR T 1 R VREF_FI UFER 2/ vREG | NTO/ PO. 2
J;——MPL 3/ SSEL I NT1/ PO. 3
17]p1. 4/ SCLK I NT2/ PO. 4
14 17]
1 |:803 _18p1. 5/ smosl TI 00/ PO. 5
S 180 19/p1.6/SMSO  TIOL/ PO. 6
XgR
402-1 8 | L
4 Rl A
_10] P/ N 33850633
= 20
21|NC
22
23
24
TR s

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

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

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

PP3V3_S5_AVREF_SMC

a3 7

to 15 41 12 10 32 31 ¢ _PP3VAZ_GBH
C4902
22UF
e
U4900 B PLACEMENT_NOTE=P 4907 cl U4900 pin F1
P NC EXCARD PWR _EN B12 P10 H8S2117 Pe0| 113 SMC_PM G2_EN [ 7 o0 o0 - ace close to pin
3 o} TP_SMC RSTGATE L <« Al3 P11 LGA- HF P61 KI2 o o NC SMC Vel
o0 20 iy ALL_SYS_PWRGD _» AL2 |P12 (1 CF 3) P62 K11 g NC =
o0 [y RSVRST_PVRGD s B13 P13 oM T PE3| J12 5 o NC c4907 i
D11 |P14 P64l K13 SMC_ADAPTER _EN 21 34 37 43 =1 ]
NCXx—e—211— —> oo glg2 g = 0. 47UF
o o PM_RSMRST_L - Cl3 P15 Pes|_J10 o o NG ® y - o100
« o LMP_VR ON o« Cl2 |P16 P66l J11 o SMC PROCHOT 3 3 L qm« TR VoL AVRER CERM %35] ‘
2 om—PM PWRBTN L < D10 |P17 Pe7|_HI2 o SMC Bl L_BUTTON L —
NC ESTARLDO EN b - SMC_CPU | SENSE = 900, = RaoQD’) [R4P01
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MCP79 SMBus " 0" Connecti ons SMC "0" SMBus Connecti ons SMC "A" SMBus Connecti ons
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CPU Voltage Sense / Filter PBUS Vol tage Sense & Filter
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A Vol 5 I SNSCPUP 4 rer 1 b 15335 WP |2 e ey — p———
2
o " 20%% GND_SMC_AVSS .. 43 46 4 NOTI CE OF PROPRI ETARY PROPERTY
X
62 61 45 39 B°7 oo PPBUS_G3H D 432 THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
79 67 66 65 64 G\ID S’\/C AVSS 42 43 46 a7 igg??ocfrHéPEb%LWthR I'NC. THE POSSESSOR
Place RC close to SMC | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
= Il NOT TO REPRODUCE CR CCPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
Consi der |1 NA211 (GAI N 500 version) since |=4.93 Anps across R5388 ST ZE | DRAW NG NUVBER REV.
D 0517892 Ao.0
@ APPLE | NC. SoATE = =
NONE 16 o7




7

MCP VCore Current Sense

3

MCP VCore Current

MCPCORESO_| MON___1%: 3K

Sense Filter

Place RC close to SMC

R5470

81 80

28228280237 21%18°18%1§%6°9 gg PP3V3_S0

55751740 48747745 143" 39”57

SNMC_MCP_CORE_| SENSE o «2 «
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%Y 15470
772 22UF
g
2 sz

L GND SMC AVSS . 43 46 4

MCP MEM VDD Current Sense

GPU VCore Current Sense

GPU VCore Current Sense Filter
R5g'9|é3 Place RC close to S\
7 > GFEXI WP6_| I\/O\l/\% s GPUI SENS_P R5475
1% 4. 53K,
M:_lg'\gv 1 SMC GPU | SENSE oy 22
4 1%
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e80! L eoare
1 2 96 GPUI SENS N ¢ 0
&)
= PR
= 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

GPU 1.8V Current Sense

%ﬂ/lUF
M
P1V! KELVI N
™ 5 S0 MCP MEM VDD Current Sense Filter
GRYAHCA o ace e crone 10
o rmy__PLV5_SO_SENSE CPA2330 R
2, S 35440
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C1UF 2 V- %
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5
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Sense share

MCP MEM VDD Current Sense and CPU FSB 1. 05V Current
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CPU FSB 1. 05V Current Sense
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CPU Proximty/ CPU D e/ R ght Fin Stack

R5570
AL £ PPSVS_SO 1 2 R
Sy R 2 1 C5570
kg ; ~9uiurResTL |RE572

2 g RS (30K

Us570 v 16
s 10q@y_CPU_THERMD P 2570, il Mibz z%iLw
. SI GNAL_MODEL=| ENPTV DFN
Det ect CPU Di e Tenperature 22 THERM / A 7 CPUTHVENS THM L
058 T 2 ORI TV CAL .| 8 CPUTHVENS ALERT_L

p
3

402 4 | DP2/ DN3 SMDATA|_9 SMBUS SMC B _SO_SDA (g, 4z 5 4 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 |
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?501 1 0. 0022 b—— I
Detect Right Fin Stack Tenperature BC84SOBFI>/:E(2X'§| Cété\r\ﬁz
2y 402
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1 close to right fin stack

MCP Proximty/ MCP Die/Battery Charger Proximty

R545700
282,8%58025751°1§°18815%°9 §° PP3V3 S0 1 2 PP3V3_ SO0 _REMIHMSNS R
5575174974847 4543 39 %7 m .
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&Y 2| pp1 THERM / Al 7 REMTHVBNS THM L
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i charger circuit , X r !
,,,,,,,,,,,,,,,, to IC pins as possible !
R54575O
282580580257 51°1§°18815%°9 §° PP3V3 S0 1 2 PP3V3_S0_GPUTHMSNS R
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USB | NTERFACES TO M.B
SPI HOST TO Z2

PI CKB_L

TRACKPAD Pl CK BUTTONS
KEYBOARD SCANNER

PP3V3_S3

PSQC 5,

5
5
5
50
5
50

BUTTON DI SABLE

Z2_HOST_| NTN

WS _LEFT_SHI FT_KEY

WE_LEFT_OPTI ON_KEY

R EERERREEE
mhﬁmmr\wgovmoov
INololoo8 Jololoalal
W5_CONTROL_KEY 1pp 3 RAREEE""EERERR p2 242 ws KBDI7, .
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Z2_DEBUG3 SP4_3 cY8C24794 P4_2/38 W5 KBD13; .,
Z2_RESET 8pa 1 MF P4 037 W5 KBD12, 4
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PSCC F_CS L 8pP3_5 APN 33752983 P3_4[35 W5 KBDI1O, s
PSQC_MSI 9P3_3 MT P3_2|34  W5_KBDO ; 5
PSOC SCLK 10p3 1 P3 0/33 W5 KBD8 ;s
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Z2_CS_ L 12p5_5 P5_4[31 WS KBD1 , o
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W5_KBD5, -,
WS_KBD6 ; 5
NG _PSCC SDA | | SSP_SDATA P1 0 .,
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S REERITET
U5701 CHI P DECOUPLI NG
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PSOC PROGRAMM NG CONNECTOR
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IC PIN NAVE CURRENT R_SNS V_SNS PONER

TVMP102 v+ 10UA 2.55 KOHM 0.0255 V 0.255E-6 W
80UA 0.204 VvV 16. 32E-6 W

3v3 LDO VoD 60MA MAX 10 oM 0.6 v 36E-3 W
vout B0MA MAX 0.2 OHM 0.012 VvV 0.72E-3 W

PSOC VoD 8MA (TYP) 1.5 OHM 0.012 V 96E-6 W
14MA (MAX) 0.021 V 294E-6 W

18V BOOSTER VIN ANA ( MAX) 4.7 OHM 0.0188 V 75.2E-6 W
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THE TPAD BUTTONS W LL BE Di SABLE
VHEN THE LID | S CLCSED

LID OPEN => SMC_LID_LC ~ 3.42V
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D
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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
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o2 o5 01 20 sy 0.4 PPV, S3 OR! T1 CAL | PD FLEX CONNECTOR

99%%0%8 &4 = L5801
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Hl GH= keyboard backl i ght not present SMC SYS KBOLED 402-1 KBDL — i@
a2 6 |cTRL LED| 5 . 7 ANODE - l
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PULLS UP SM5_PWRDN TO TURN OFF SM5 WHEN PIN | S NOT BEI NG DRI VEN BY SMC
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1%5“ VoD P }z{ &35
Mib}z@; 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
Y e 9 e 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) ¢

Circle indicates pin 1 |ocation when placed
in correct orientation

Sudden Motion Sensor (SMS)
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SYNC_DATE=08/ 14/ 2008
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55 53 51 43 41 40 39,31 0 s ;PP5V_S3 55 53 51 43 41 40 39,31 0 s 1PP5V_S3
PLACEMENT_NOTE=PLACE NEAR Q8450 PLACEMENT_NOTE=PLACE NEAR Q4590 95%h0%¢ LPPOV_ 95%h0%8 sPPOV_
XW5010 XW5020 DEBUG _ADC DEBUG ADC DEBUG ADC | DEBUG ADC
M SM 1 C6000 16001 1C6002 16003
2 PPSV WANE 1532 PP5V WAN F_XW w:PP5V_SWODD 1 51 2 PP5Y_SWODD XW L9 e - TouF L g TR A %Ooo%p
DEBUG_ADC DEBUG_ADC 2 gM 2 8 \ 2 gM 2
4 C 'R6020
!39010 PLACEMENT_NOTE=PLACE RC NEAR U6000 Y, PLACEMENT_NOTE=PLACE RC NEAR U6000 ol g
] 4
4 DEBUG_Al %6 DEBUG_ADC
%gﬂév Rsugizm %'sz R6022 = AVDD  DVDD -~ DEBUG ADC
2 226K 2 226K U6000 RE0071  FLAcEvenT NorE=pLACE cLoSE TO Wi900 D
PPSY_ WANE DIV 17702 ADC _CHO PP5V_SW DV 1 2 ADC CHI s LTe2309 9 e < oA
DEBUG_ADC 1% DEBUG_ADC 1% “sADCCHO 22 lao & ADo|_14 1 2 D 5 57
3 K RE2DY DEBUG ADC 1RE6021 REZDY DEBUG _ADC s ADC_CHI 23 |or AD1| 15 5%
R601 o 1C6012 58619( o5 1 C6022 v 24l DEBUG ADC #ify DEBUG ADC
%fglK i‘j oé2UF o L iogg/up s ADC ow onl 17 40 R6002  rLacevent_nore=pLAcE cLose TO Lio00
ZQ/E}EE\/ —F %82‘/ ZQ/E-ZLF 2 %82 ;3 ADC_CH4 2 o scL| 16 ADC_SCL 1 ,\/(\‘)7/\/2 SMBUS SMC 0 SO SCL<E‘42 45 48 78|04
«ADCCHs 3o 5%
~sADCCH6  4lae VREF|_7 . R LH
1 L o ADC_CH? 5 |
B o REFCOMP|_8 ADC_REFCOVP
DIVIDER -~ 2/5 oM DEBUG ADC DEBUG ADC
DIVIDER ~ 2/5 | 2C ADDRESS: 0X10 / OX11 S ap—. THRM 1 C6004 ) 1 CGOU?Z_G
ADC RANGE: OV TO 4. 096V I o e —_— %}%’)LUF %l%% o
LSB: 0.001V | N N 2 %§M —‘; >6<8§ —‘; EWLF —
55 53 5143 41 40 39,3 0 5 7 _PPSV_S3 o
: 96%50% L DEBUG ADC DEBUG_ADC
1C6030 1 C@ou?:o
DEBUG_ADC " g@é} uF DEBUG_ADC 2 g@/’;
"~ M
R6030 702 R6050 202
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 PLACEI\/EIBI"FEEl\UgTiEI;LACE RC NEAR U000
1% = DEBUG_ADC 18w OPA2330 - Y=
iy o s 2SR R6Q34 Vios" . sl e ROQRA C
1 ,1SNS Al RPORT | QUT 1226K, ADC._CH. o DEBLG ADC 1 ,ISNS ODD L QUT 1 2 ADC_CHA =
De%ug_sAloc W M:lf/w DEBUG ADC RE051 2f_ Vv 1/ 8w DEBUG ADC
g : 05" 1 299 e GAIN 561X 05" 1 C6054
v [rmy_ | SNS_AI RPORT_N 1,208 2 o I SNS Al RPORT_R_N ° GAIN 1239X oz 9?2%7‘ o 5 [rmy___| SNS_CDD N 1 2 . 1SNS ODD R N ° 2,20
18w 2 épé‘/ L 2 égé‘/
g DEBUG ADG 93 Yhor" DEBUG ADC -
L > DEBUG_ADC DE >
DEBE0TS | DBy Re033 6055 1 55| R6053 L
C6032 1 = o Logok 280K
470PE —— 301K 1 301K, 470PF o LN
0 —— ) —_— 7
cég/ 2 160 M}%;PEBUG_ADC cé%,, 2 AO-ZLI\éV M:llg)é\PEBUG_ADC
i 2402 %E¥C5033 R 2 F5¥05053
A70PF 417‘O‘PZF
112 —
L L o
= 18% = 58
DEBUG_ADC E) DEBUG_ADC E)
R6040 RE060
womm_ 1 SNS 1v5_s3 PSP . 1SNS 1v5_S3 R P 030 PLACEMENT_NOTE=PLACE RC NEAR U000 % [rry_| SNS_HDD_ P 1 > . ISNS HDD R P PLACENEI;rEErthiiLACE RC NEAR U000
Us03¢ EBUS, A0 it R6064
402 226K
ISNS 1Vv5_s3_1ouT  1226K, ADC_CH - DEBLG ADC I SNS_HDD | OUT LA ADC_CHb -
1% = 3 DEBUG ADC
16w DEBUG ADC R6061 16w
o5 . 1
w0 o rmy__ | SNS_1V5_S3_N GAIN: 273X 402 1 6044 w20 oy | SNS_HDD N L3125 sns HDD R N GAIN 845X o5 %OU(?:ZL B
2 ;g“x, %/{:ff'fﬂ‘é" ’ 2‘%2‘/
2 202 402
- L DEBUG_ADC
| DEBUG_ADC DEBUG ADC D 5
DEBUG_ADC DE 3 3
042 » WESE | Rega3 | 0@0?2 2| TR RO’ L
i 100 1 2 b o
céé‘gﬁ 2 e L% "DEBUG_ADC CEEQB{,’ 2 2%.2 b 114y DEBUG_ADC
0 5402 M:;;;‘C6043 465FC6063
A70PF 470PF
Al |
= ‘ “\’70 = 4
- RM
408" PLACEMENT_NOTE=PLACE NEAR D9701 402
PP5V_S3 ]
o5 55 o1 43 41 20 35,03 0.8 7, DEBUG ADC
1 C6050 5080
g@o}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
! 1%
U6E)+50 = DEBUG_ADC %_1@4/ DEBUG_8A2DC
R6074 2402 R60
w0 Ty | SNS_LCDBKLT N o T NAZ10 e I SNS_LCDBKLT_| oUT 1245K; ADC_CH6
OB DEBUG_ADC bW DEBUG ADC DEBUG SENSORS AND ADC
1 S LF
e LR L KLTE i R GAI N 200X 40% ' E:GZ(JUB SYNC_NMASTER=DDR SYNC_DATE=12/ 19/ 2008 A
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57,3430 26 20 22 20 10 o 7 PPBV3_S5

NO STUFF
R6190'| R6100'| |'R6101 (p100: o CRITI CAL
LTI S L S f
HRES RS S e iy U6100
4522 4522 2402 a6y 32MBI T
R6150 Ve R6152

oy SPI_CLK_MUX 1 2 i SPI_CLK 6| saLk Si/sicol5 . SPI _MOSI 1 2 SPI_MOSI_MIX (1w

pLAcgNEm;;E:pL’\quo:S Tc)Lusmo M;{iw W25L3é(\):l?f\rlﬁl -12G R6 % 05 EEW PLACEMENT_NOTE=PLACE CLGSE TO US100

D e sasial2  mSPIL_MSOR 1 2 SPI_M SO MUX oy «

SPI _WP_L 3w/ ACcC 5%
SPI_HOLD L 7 HoLor NO_STUFF ALIBW bt acenent_noTE=PLACE CLoSE TO UB100
R6191 o bF
G\D 10K
< %,
S
5402
|l - -~ -~ - - - - T T T T~ |
| MCP79 SPI Frequency Sel ect |
I
| Frequency SPI _MosI SPI _CLK :
: 31 Mz 0 0 |
I
I 42 Mz 0 1 |
I
I

I 25 Mz 1 o |
I
| 1 MHz 1 1 :
|

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

SPI ROM
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AUDI O CODEC

APPLE P/ N 353S2355

Te201
FERR- 220> OHM PP5V_S3 oo
a7 56 70 00 25 10 0 7 [Ty PPLV8_SO LYY YL 2 . PP1V8 F%o AUDIO DI G e
0402 CRI T CAL 59 60 63 68
6210 |2 LCG211 VCRERW Bres: 1wy PP3V3_S0 ek §
4 7UF - 0. 1UF
W Ty ‘ CRUTHCAL PP4V5 _AUDI Q_ANAL OGrr 55
8 5 ORI TI CAL 16 1 CB2151 CR 11 AL WY WS 1M
C62191* Tor T quE L C62141 106213
< fouE L o =00 - L IoUF
= % c62181 1 £hu8e 5 18y b —— Jérf?a
20 =7 22 GND_AUDI O_HP_ANP oipY2 Sy I o A 5 EIEY .
.- PP4V5_AUDI O ANALOG ) 012-LLP < o w 18y T80 . 402 e
4B BB G 0, PP3V3_SO R SAL RTLCA o X % R 2| |2 fRT- Py 1 GND_AUDI O HP_AMP . o,
e s C6221 |1 1 C6220 202 2012- P
83 82 89 36 72 K19 1 o L= {OUE D VA REFVA FP VA - GND _AUDI O CODEC 5 56 60
1RG218 210 0%, 1o 20% VBI AS_DAC| 29 |vBi AS_DAC
24,87K X 2 2 o8 - AUD_HP_PORT_L
10K 1 6651 6051 CS4206_FP 44 HPoUT_L LLLNE LR T HE PORT
0 16¥V VHP_FI LT+ 4 AUD HP PORT R
i/é—lﬂév Z%QL CS4206_FN 41 |VHP_FILT- HPOUT_R = = = =
»402 HPREF LLINE | NECK_ AUD_HP_PORT_REF
NC TP_AUD GPIO 0 2 |GPI 0O/ DM C_SDAL LI NEQUT_L1+| 35 NC AUD LOL_P_L NC.
AUD_GPI O 1 12_GPI 01/ DMC Qi LI NECUT_L1- 34 NC AUD LOL_N L NC.
NC TP_AUD GPI O 2 14 Pl o2 2 LI NEQUT_R1+| 36 AUD LO1L P R o s
58 (oot} AUD GPI O 3 15 |GPI 08 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
K19l CS4206_FLYP LI NEQUT_L2- | 30 AUD L2 N L o w0
1 21 FLYP LI NEQUT_R2+|_ 32 AUD L2 P R oo s
I:I.?OGK 9 FLYC LI NEOUT_R2- | 33 AUD LO2_N R o s
E%A)l&\év FLYN
} CODEC 60
,402 U6201 M CBI AS|_16 AUD _ . M CBILAS rry
VL_HD CS4200:§ACNZC
€L CRITI caL  VooM 28 CS4206_VCOM
VL_IF
LI NEI N_L+| 21 AUD LI P L 56
o1 2 [y HDA_BI T_CLK 6 |BiTaLk LN [ 22 AUD LI _REF
o1 21 ey HDA_SYNC ‘ LI NEI N_R+|_23 AUD LI _P R —yse
R6211 10_|sync
w2 oom_HDA_SDI NO 1,39 2 AU sD_R 8 lsoi MQIN L+ 18 AUD M C I NP_L rmyoo
5% 5 |spo MCIN L-| 17 AUD M C I NN L 60
Mzég}@’ X Mo N Re| 10 AUD_M C I NP_R oo
o 2y HDA_SDOUT LLQRESET M CINR | 20 AUD_M C_I NN R & oo
w [y HDA_RST_L \
50 AUD SPDIF I N 47 |SPDIF_IN
o R6212 AUD SPDIE OUT CH P 48 |spDi F_oUT VREF+_ADC|_27 CS4206_VREF_ADC NC
o o AUD_SPDI F_QUT 1,39 > v sal 4 TP_AUD DM C CLK NC
Mfﬁ%’w
b5 DGND THRM PAD AGND
™~ (2] [
N g CRI TI CAL CRI TI CAL
Co228'. | on2es
l oo TR 'R6213
e 2 2 By TANT 100K
= 0603- SM CASE- B2- SM %
160
2402
o0 = s GND_AUDI O CODEC Makt/l@gaw BIHES: 3MM
CRI Tl CAL CRI TI CAL N LI NE WDTH=8. 18W
NECK-W DTH=0 1
FerkCA8 o (AL MBTIES 1M |, 06200 W NOTES FSLIPUCI':OSESC\:/RIE/S/ O
1 2 UDFN = 2.
65 55 51 49 41 40,0 210 5 7 [Ty PPBV__S3 (\@Qﬁ V5, REG I N 1N aurl6 PRAVE_AUDI O ANAL Gy - == SE _FSI NPUT= 1. 22VRVS
R6200 S REG EN olaavs R DACL FSOUTPUT= 1. 34VRVS
ST A T PP3V3_S0 12 21K (4V5_REG EN | gjiston 6202 CRITI CAL DAC2/ 3 FSOUTPUTDI FF= 2. 67VRVS
et e o A @p NS 6202 “08203 DAC2/ 3 FSOUTPUTSE= 1. 34VRVS
0y -1§ 106200 CRITI CALY e v
02 LIUF 16201 ! 2 lﬂg
S 1% - TUF iy %5
®2 Xw6200 o B o™
1 é—é 2 GND_AUDI O _CODEC &5 s &
VOLTAGE=0V y
1 0 2
&Y
g
X\/%S501 M N LI NE W DTH=! 18W
Loh 2 NZRECR-W DTH= GND AUDI O HP_AMP & o 5
'OLTAGE=0

40 41 43 51 53 55

69 70 77 80 81 82

8 19 21 22 24 25 28

45 47 48 49 51 55

AUDI O CODEC/ REGULATOR
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6 5 4 3 1
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 by NERESR-W BFFE:
i e R
CRI TI CAL
NOSTUFF
1 1
o302 s 205
16 2
Z%QLW CRI TI CAL 2
C6302
3. 3UF
1 } } 2

M NERESRW BFE: TV I

J AUD LI _REF o ..
M NRENCWBHE: T

« rmy AUD_LI_GND
1|l?(()3300
%ul ow CRI TI CAL
SLF C6312
2462 3. 30F
1112
|
GND_AUDI O CODEC o
60 55 \,
CRI TI CAL
IR6312 NOSTUFF
16, 5K 1 6313 B
oy Ty
2402 2 gu
CRI TI CAL
R6311 P35
AU LI R 16; 94K AUD LI _R DIV e AUD LI P R
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805-1
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ZOBEL NETWORK & 1ST ORDER DAC FI LTER PLACEHOLDER

R6501
s I AUD HP PORT L 1%2 AUD HP L@ 50
CRITICAL 146w
Coogetl far
UL M |y
ardiz]  CRS01A[ L Xoawl
NC _AUD HP_ZOBEL L 0. 0022 F;:: yéﬂlﬂév
R6500" °§0§2 2402
3
1/.16W
L5t
o 55 [y GND_AUDI O_HP_AMP
R6510"
b5, BRI PIERE |,
R6512
NC _AUD HP_ZOBEL R 0.%:9252{)% i, 2, 21K
CRI T CAL T W
Cg)51][é(£ 1 B 5402
SR T
¥R G2 RE511
ss@AUDHP PORT R 1 0 2 AUD HP R@>gq

AUDI O© HEADPHONE FI LTER

SYNC_MASTER=AUDI O SYNC_DATE=03/ 16/ 2009
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3X MONO

SPEAKER AMPLI FI ERS ( SSM2315)
APN: 353S2500

GAIN = 6DB

1ST ORDER FC (L&R) = 120 HZ +/- 30%
1ST ORDER FC (SUB) = 58HZ +/- 30%

s o PPS5V_S3_AUDI O AMP

PLACE C8610 CLOSE TO VDD PIN

CRI Tl CAL L RTLCAL
C6612 " GogEs
47UF — - (fgvl U
2i %;‘ 2 XS‘F{
- 402
s G
L661 | L VDD PVDD
FERR- 1000- OHM CRI TI CAL ?%églﬁ,i sUs6N9311%
1 2 2
sm—AUD L2 _P | | \—AUD—SESBAMD—LNLL—{_ cL W.CSP SPKRAMP_L_OUT_P 4 o
L6611 %%  NOTEST=TRUE %Eff‘- 109 iiﬁiigtzﬁ rruii v SPKRAMP_L_QUT N ., o
FERR- 1000- OHM CRI Tl CAl 033UF %5 o sSR! TICAL
m_AuD_LQL&u_P Y12 AUD SPKRAMP_I NN_ |_
’ - L6601 o402 TEST=TRUE G0
FERR Q900" G oRt T caL N iég N
e AUD GPIO 3 1(Y YY)\ 2 433 ®
m 0402 1
R6601
w2 AUD_SPKRAMP_SHUTDOWN L 109k,
M%}zé;
PLACE CB620 CLESE TO VED FIN
s PP5V_S3_AUDI O AVP
CRI TI CAL
66221, CRI TI CAL
47— 1 06162F3
TANTS V2 b & —_ gg U
L662 CRI TI CAL ’ Vbh  PVDD 2 4%2
FERR. 1060~ OHM ORI T CAL §R85% 8829
E_AUD:LQ:PTMWZ_AUD_SEKBAMD_LNPTR—W 2 SSMP315R P alin VECSP gl o SPKRANP_R_OUT_P & a
. 210402 NO TEST=TRUE CRI TICAL g,  SSMP315R N AL i ne our | a3 SPKRAMP_R_OUT_N 5,
FERK 3860F 0m CR Ti CAL ngzul i ez fsor ORI T CAL
s> AUD LC2_N.R TTT\_AUD_SEISBANP_I_NN_R_{ ao
0402 NO_TEST=TRUE ég 3lg
« _AUD_SPKRANP_SHUTDOMN_L 02
PLACE CB630 CLEBE TO VED FIN
s PP5V_S3_AUDI O AVP
CRI TI CAL
CRI TI CAL
1
0%5032 e 1 C6633
b 1 -0 1UF
5 g 3 S 189
L663 CRI TI CAL case! 55— PVES BB
ERRY 1000- Ot OHM CRITI CAL 0 oes%)F 8838
s AUD LOL_P_R m_AUD_SEKBAMD_LNPTSLJB_{ SSMP315S_P a N WCSP gl a3 SPKRAMP_S_QUT_P ., .
L66310402 NO_TEST=TRUE I L 19 D SSMP315S N AL || N+ our | A3 SPKRAMP_S _OUT_N s o6
FERR: 1000- OHV CRI TI CAL oés E %F%“" | cdeoR AL
s> AUD LOL_ N R TTT\_ALJD_SEKBAMD_LNN_SUB_{Z ao
0402 NO_TEST=TRUE ” 3lg
402
o _AUD_SPKRAMP_SHUTDOMN_L

SPEAKER CHECKPO NTS

M N_LI NE_W DTH=0. 30 nm R6610 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
o ss SPKRAMP_L_OQUT_P 2 1 SPKRCONN L_OUT_P [Ty 7 0 96
5%
1w
402
M N_LI NE_W DTH=0. 30 nm R6611 M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MV 0 M N_NECK_W DTH=0. 20 MV
as ss SPKRAMP_L_OUT_N 2 1 SPKRCONN L_OUT_N [Ty 7 0 9
o
iR
402
M N_LI NE_W DTH=0. 30 nm R6620 M N_LI NE_W DTH=0. 30 nm
M N_NECK_W DTH=0. 20 MM ) M N_NECK_W DTH=0. 20 MV
o ss SPKRAMP_R QUT_P 2 1 SPKRCONN R OUT_P [Ty 7 0 96
iy,
PR
402
M N_LI NE_W DTH=0. 30 nm R6621 M N_LI NE_W DTH=0. 30 nm
M N_NECK_W DTH=0. 20 MM 0 M N_NECK_W DTH=0. 20 MV
9 ss SPKRAMP_R OUT_N 2 1 SPKRCONN R QUT N __yymy 7 59 96
5%
16
i
M N_LI NE_W DTH=0. 30 nm R6630 M N_LI NE_W DTH=0. 30 mm
M N_NECK_W DTH=0. 20 MM ) M N_NECK_W DTH=0. 20 MV
o ss SPKRAMP_S OQUT_P 2 1 SPKRCONN_S_OUT_P [Ty 7 0 9

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
o ss SPKRAMP_S OUT_N 2 1 SPKRCONN_S_OUT_N T 7 50 9
o
1 51/\'4v
hob

AUDI O SPEAKER AMP

SYNC_MASTER=AUDI O

SYNC_DATE=03/ 16/ 2009
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AUDI O JACK 2 LINE IN JACK, SPD F RX

AUDI O JACK 1 LO HP JACK, SPDI F TX
AUD SPDIE_QUT o == M C CONNECTOR
FERF%?Z(?O:% OHM CRI TI CAL CJREST7|§8L
1YY Y2 HS_M C HI w
o o APN: 518S0520 781749908
4
e FERRE 1000- OHM CRI TI CAL — O
sgplgizs % PPGV3_SO 1YY Y L2 HS M C LOpm w0 1
BRise 0402 2
- _ L670 | TI CAL o
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 8/2_
SWTCHO 2 AUD_CONNJ1_TI PDET
 LEFTO 1 AUD_CONNJ1_TI P FERR- 220- OHM
RIGHT. 3 AUD_CONNJ1_RI NG LYY L2 AUD_HP_R gy
G, 4 AUD_CONNJ1_SLEEVE 0402
AUDI O CRITI CAL
L6706
A- VINZ FERR- 220- OHM
W\XZB-Vocgi' LYY Y2 AUD_HP_L oy
c- ao? 0402
CPERATI NG VOLTAGE 3. 3 R6lg|90
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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)
NBOP- GS
BGA

SYMBOL 8 OF 9

AD11

AD13

AD15

AD17

AD21

AD23

AD31

AD34

AE11l

AE12

AE13

AE14

AE1S5

AE16

AEL17

AE18

AE19

AE20

AE21

AE22

AE23

AE24

AE25

AG

AGS

AG31

AG34

AK2

AKS5

AP33

AK31

AK34

AL6

AL9

AL12

AL1S

AL18

AL21

AL24

AL27

AL30

AN2

AN34

AP3

AP6

AP9

AP12

AP15

AP18

AP21

AP24

AP27

NV (@6 Cor e/ FB Power
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Page Not es

Power aliases required by this page:
- =PP1V2_GPU_FBPLLAVDD
- =PP1V8_GPU FBI O

Signal aliases required by this page:

oM T

(NONE)
BOM options provided by this page:
(NONE)
95 74, FB A 0> R30
o5 74 FB A 1> R32
95 74 FB A 2> P31
95 74 FB A 3> N30
95 74 FB A 4> L31
o5 74 FB A 5> MB2
95 74 FB A 6> MBO
95 74 FB A 7> L30
95 74 FB A 8> P33
95 74 FB A 9> P34
95 74 EB_A 10> N35
95 74 FB A 11> P35
95 74 FB A 12> N34
o5 74 FB A 13> L33
95 74 FB A 14> L32
o5 74 FB A 15> N33
o5 74 FB A 16> K31
o5 7a @y FB A DO<17> —b K30
95 74 EB_A 18> G30
95 74 FB A 19> K32
95 74 FB A 20> G32
95 74 EB_A 21> H30
95 74 FB A 23> G31
95 74 FB A 24> H33
95 74 FB A 25> K35
95 74 FB A 26> K33
95 74 FB A 27> G34
95 74 FB A 28> K34
95 74 FB A 29> E33
95 74 FB A 30> E34
95 74 FB A 31> G33
o5 7a¢@—yFB_A_DQ<32> —n 0
95 74 FB A 33> AH31
95 74 FB A 34> AG32
95 74 FB A 35> AF31
95 74 FB A 36> AF30
95 74 FB A 37> AD30
95 74 FB A 38> AC32
95 74 FB A 39> AE30
95 74 EB_A 40> AE32
o5 74 FB A 41> AF33
o5 74 FB A 42> AF34
o5 7a¢@—yFB_A_DQ<43> —s AE35
o5 74 FB A 44> AE33
95 74 FB A 45> AE34
o5 74 FB A 46> AC35
95 74 FB A 47> AB32
95 74, FB A 48> AN33
0 74 FB A DO<49> AK32
95 74 FB A 50> AL33
05 74 FB_A 51> AVB3
o5 74 FB A DQ<52> AL31
95 74 FB A 53> AK30
05 74 FB_A 54> AJ30
05 74 FB A 55> AH30
05 74 FB A 56> AMBS
o5 74 FB A 57> AH33
o5 74 FB A 58> AHBS
95 74 FB A 59> AH32
o5 74 FB A 60> AH34
95 74 FB A 61> AVB4
95 74 EB_A 62> AL35
95 74 FB A 63> AJ33
29
9
599
9
9
9
9
9
*X—C

Us0o00
NBOP- GS

BGA
SYMBOL 3 OF 9

FBA_DO

FBA D1

FBA D2

FBA_D3

FBA D4

FBA_D5

FBA_D6

FBA_D7

FBA_D8

FBA_D9

FBA_D10
FBA_D11
FBA_D12
FBA_D13
FBA_D14
FBA_D15
FBA_D16
FBA_D17
FBA_D18
FBA_D19
FBA_D20
FBA_D21
FBA_D22
FBA_D23
FBA_D24
FBA_D25
FBA_D26
FBA_D27
FBA_D28
FBA_D29
FBA_D30
FBA_D31
FBA_D32
FBA_D33
FBA_D34
FBA_D35
FBA_D36
FBA_D37
FBA_D38
FBA_D39
FBA_D40
FBA_D41
FBA_D42
FBA_D43
FBA_D44
FBA_D45
FBA_D46
FBA_D47
FBA_D48
FBA_D49
FBA_D50
FBA_D51
FBA_D52
FBA_D53
FBA_D54
FBA_D55
FBA_D56
FBA_D57
FBA_D58
FBA_D59
FBA_D60
FBA_D61
FBA_D62
FBA_D63

FBA_RFUO
FBA_RFUL*
FBA_RFU2
FBA_RFU3*
FBA_RFU4
FBA_RFUS*
FBA_RFU6
FBA_RFU7*

FBA_CMDO
FBA_CMVDL
FBA_CMVD2
FBA_CMD3
FBA_CVD4
FBA_CMD5
FBA_CMVD6
FBA_CMVD7
FBA_CMVD8
FBA_CMDO
FBA_CVD10
FBA_CVDL1
FBA_CVD12
FBA_CVDL3
FBA_CVD14
FBA_CVDL5
FBA_CVDL6
FBA_CVDL7
FBA_CVD18
FBA_CVD19
FBA_CVD20
FBA_CMVD21
FBA_CMVD22
FBA_CVD23
FBA_CMVD24
FBA_CMVD25
FBA_CVD26
FBA_CVD27
FBA_CVD28
FBA_CVD29
FBA_CMVD30

FBA_CLKO
FBA_CLKO*
FBA_CLK1
FBA_CLK1*

FBA_DQWD
FBA_DQWL
FBA_DQW2
FBA_DQVB
FBA_DQw
FBA_DQVB
FBA_DQVB
FBA_DQW

FBA_DQS_RNO
FBA_DQS_RNL
FBA_DQS_RN2
FBA_DQS_RN3
FBA_DQS_RN4
FBA_DQS_RNS
FBA_DQS_RN6
FBA_DQS_RN7

FBA_DQS_WPO
FBA_DQS_WP1
FBA_DQS_WP2
FBA_DQS_WP3
FBA_DQS_WP4
FBA_DQS_WP5
FBA_DQS_WP6
FBA_DQS_WP7

FB_DLLAVDDO
FB_PLLAVDDO

FBA_DEBUG

FB_CAL_PD_VDDQ
FB_CAL_PU_G\D
FB_CAL_TERM G\D

L8290
FERR- 220- OHM

R8295*
1. 07K

1%
1/ 16W

402 ,

5
A

R8296"
2. 49K

1%
1/ 16W
402

oM T
NBIP- GS
BGA
V32 FB A LMA<4> SYMBOL 4 OF 9
el > oaone, @D 95 75 FB B 0> D11 | Fgc po FBc ovo | €17 FB B LMA<4> oo 75 5
FB A RAS L 74 95 o5 75 FB B DQ<1> E1l | pgc D1 ovoL| BIS __ FB B RAS
us1 FB A LMA<5> 1o > FBC_CMVDL e L oo 75 5
Y32 FB A BA<1> " 95 75 FE B 2> FBC D2 FBC OVMD2 | D18 FB B LMASS> o s 0
AB3S T 74 95 95 75 FB B 3> D8 | rpc D3 FBC cvpa | F21 _»_FB B BA<1> oo 75 o
AB34 T 74 95 95 75 FB B 4> F8 FBC D4 FBC_CVD4 A23 > FB B Uwm<2> oo 7 5
e Fo A e 74 95 o5 75 FB B DQ<5> F9 | FBC DB FBC OMDS | D21 FB B UvA<4> T 75 o
— UM 74 0 o5 75 FB B DQ<6> E8 | rBC D6 FeC ovs | B2 | FB B UWA<3> 15 05
| W83 , NCFBACSIL oy~ o 75 FB B DO<7> F12 | epc o7 20 > D
VB0 FB A CSO L Bi1 il FBCOVMD7 | ==~ o NCFBBCSIL ooy
= 7a 05 75 FB B 8> FBC_D8 FBC OVDB | @1 FB B CSO L D 7
| 134 , FBAMSIL> gnyvacs 95 75 FB B DO<9> C13 | rBc Do F20 ~ g8 1
T35 FB_A_CAS_L = > | FBC_CMD9 e MA<11> @ s %
Y R % 75 FB_B_DO<10> FBC_D10 FBCOWDIO| F19 | FBBOASL s
FB A VE L 74 95 o5 75 FB B DO<11> B8 | Fpc p11 F23 FB B VE L
Y30 FB_A BA<0> A8 b FBC_CMD11 > T 75 o
Vi T 74 95 05 75 FB B 12> FBC_D12 FBC CVD12 | 22 FB B BA<O> oD 7= 5
o3 Fo A Umess 74 95 95 75 FB B 13> B | FBC D13 FBC OMDI3 | 222 FB B UVA<5> D 75 o
e 74 95 95 75 FB B 14> Cll | rpc D14 FBC cvp14 | Bl7 o FB B MA<12> oD 7= 5
—»FB A DRAM RST o [TUT> 74 95 o5 75 FB B DQ<15> Cl0 | pgc D15 FBC F24 __  FB B DRAMRST
AA32 FB A MA<7> D1z - - CMDLS - o [OUT> 75 55
o 74 95 05 75 FB B 16> FBC_D16 FBC CVD16 | €25 _ FB B MA<7> T 75 %
L= o FBAM<IO> = omy74ss 'R8200 FB B 17> E13 E22
e os sq@yFB B DQ<17> o o =° | FBC D17 FBC_CMVDL7 _» FB B MA<10> on 75 9 'R8250
—» FBACKE . 7a 10K FB B 18> F17 20
Y31 jiesirg ot 95 75 FBC_D18 FBC_CMD18 —»_ FB B CKE 5 10K
FB A MA<O> 74 05 Tiew FB B DO<19> F15 B22 o %
7 iriew o5 75 FBC_D19 FBC_CMD19 _y FB B MA<O> oD 7= 5 %
L —" o FBAMSO> = r;ry7ass 'R8201 402 FB B 20> F16 Al vt
Va5 Fo A MASES 2 o5 75 FBC_D20 FBC_CMD20 _»_ FB B MA<O> oo 75 5 'R8251 , ooz
TGN oK 9 75 FB B DO<21> E16 | rBC D21 FBCOMDRL| D22 | FEBBMASG>  momes 10K
FB A LMA<2> 74 95 1/ 16w FB B 22> F14 D20 5%
V30 s = o roqE B B DQ<22> o g To7 | FBC D22 FBC_OMD22 _» FB B L\A<2> o 5 0 o
FB A MA<8> 74 95 402 - FB B 23> F13 El9 V- LF =
35 FB A LMA<3> 2 95 75 FBC_D23 FBC_CMD23 _» FB B MA<B> @ s % L
e Fo A LS 74 95 95 75 FB B DQ<24> D13 | ppc p2a FBC CM24 | D19 0 FB B LMA<3> 15 o5
B3 N raA T e L 95 75 FB B 25> Al3 | Fgc 25 FBC_ovp2s | F18 > FB B MA<I> @@ 1o 0
a0 " s A Bacs | " o 75 FB B DO<26> B13 | rgc_m26 FBC oMbz | C19  NC FBB MA<13> g =
— 74 95 05 75 FB B 27> A4 | FBC D27 FBC ovp27 | F22  _  FB B BA<2> 5 0
_»NC FBA cvD28 - FB B 28> C16 @23 oD
T33 N Fon Do o5 75 FBC_D28 FBC_CMD28 _»NC FBC Cves -
- NG FEA 2 . 05 75 FB B 29> AL7 | FBC D29 FBC CvD20 | B20 NCFEBC OMDRO o
—- = ” o5 75 FB B DO<30> 512 FBC_D30 FBC_CMD30 | A20 . NC FBC CMDBO 7
T32 FB A CLK P<0> 05 75 FB B 31> D1 EBC D31
74 95 | E17
FB
181, FBAGKNO>  rpmyvess o575 FB B DQ<32> D24 | e pa2 i - : &E Z:g> 75 0
AC31 FB A CLK P<1> 1o o 7 FB B DO<33> D26 | rpc pe3 FEEECLC’L(O W 75 95
<1>
A0 | FBACKNL> e 975 FB B DQ<34> E25 | Fec_D34 e =) 7 05
s 75 FB B 35> F25 | rgc pes FBC CLKL* 5 =2 o FBBCOKNI> = rogmy7s0s
P30 FB A L<0> 74 95 95 75 FB B 36> F27 | rBc D36
= pQwo | F11 FB B
P32 FB A L<1> o 05 95 75 FB B DQ<37> E28 | rpc pa7 E:E, oro - t:(;> 75 05
>
| 350 o o FB A DOML<2> B 7 %5 o5 75 FB B DO<38> F28 | rec_Dss M FB B L<2 .
H34 B A | <3> a0 05 75 FB B 39> D29 | ppc pao E:E,DQVE W’%@ 75 95
<
AF32 FB A L<4> 4 o5 05 75 FB B 40> A25 | rac D40 i > DQvB 527 — L 4> 75 95
AF35 FB_A L<5> 4 o5 95 75 FB B 41> B25 | rpc pa1 FBE,DQ\M o8 o <4> 75 95
AL32 FB A L<6> 4 05 05 75 FB B 42> D25 | ppc a2 FB{DQVB 84 ol t<2> 75 95
<
AL34 & L FB A DOM L<7> o 7 % o5 75 FB_B_DQ<43> @6 | Fpc_ma3 ~bQve = ™5
o 75 FB B DO<44> @8 | rpc paa FBC_DQW FB B L<7> 5 05
N32 B A 0> . o5 75 FB B DQ<45> B28 | rpc mus D9
L35 FB A 1> e 95 75 FB B 46> A28 | Egc D46 FBC_DQS_RNO 810 FB B 0> 75 95 83 78 76 73 71 5 PPLVL SOGPU REG
o > |
H31 FB A 2> o 05 05 75 FB B 47> A29 | ppc pa7 E:%DQS,RM — E: : ;> 75 95
R\2 >
G35 FB A 3> aos o5 75 FB B DO<48> E29 | rpc m4s FBC*DQS— T—%@ 7 95
ADS2 FB A 4> o 05 95 75 FB B DO<49> F29 | rac D49 - DQS_RN\3 T—¢@l 75 % PP1V1 GPY FBPLLAVDD] F i
AC34 B A 5> a3 78 76 73 71 8 PP1V1 SOGPU REG o5 75 FB B 50> D30 | ke pso FBC_DQS_RN4 FB B 4> 75 95 MN_LINE WDTH=0. 2 MV
ot e Fo b poea B roe Fec_pds_rne | A26 8 b FoOS<5> e PRS2
FB A 6> o 05 L8200 9 75 51> FBC_D51 FBG D31 B B o C8290 |* C8291 |*
AI3S FB_A 7> 4 o5 FERR- 220- OHM 95 75 FB B 52> G33 | rpc ps2 FBCﬁDQS?R‘\B T—%@] 75 95
DQS_RN7 >
PP1V1 ,GPU FBPLLAVDDO F Y 2 95 75 FB B DQ<53> £33 | rgc D53 - DB RNT |22 FBBROBST> _wp o
N1 s A vpos<o- e ENECWERES T 12 Ca> ER_B_DOssd> F52 | rac_oos 10
A o5 75 FB B DQ<55> E32 | e pss FBC_DQS_WP0 FB B 0> 5 s
FB B 56> B29 T FBC_DQS_WP1 A10 FB B 1> 75 95
o5 75 FBC_D56 Dia
o5 75 FB B DQ<57> ©29 | rpe ps7 E:E,D@D@,xz — E: : §> s o8 =
95 75 FB B 58> B3l | ke D58 - DS > 75 o5
- | PP1 VS
SNS 95 75 FB B 59> 31 | rpe pso FBC_DQS_WP4 Egg FB B 4> B 757473724798 8_SOGPU ¢ SNS
FB B 60> B32 - FBC_DQS_WP5 FB B 5> 75 95
o5 75 FBC_D60 062 1
o 75 B B 61> 32 | kpe Do1 FBC_DQS_WP6 — FB B 6> 5 o5 R86209§
o5 75 FB_B 62> B34 | epc pe2 FBC_DQS_WP7 FB B 7> 75 95 l']%
> | 118w
4 0 75 FB B DO<63> B35 | FBC D63 FB_DLLAVDDL | J19 st
J18
FB_PLLA
T30 265 L | FBC_RFWO -PLLAVEDL J
_,  FBA DEBUG 2 a0 ‘
- FBC_RFUL* FBC_DEBUG _»__FBC DEBUG GPU FB VREF . i
K27 o o FBCAL PD VDDQ 2 FBC RFL2 FB J27 ‘
L27 FBCAL PU G\D 5 A FBC_RFU3* > VREF - NO STUFF NG SHEE
FBCAL TERM GND PLACEMENT_NOTE=P| ace cl ose to US000. 4 FBC_RFU4 C8296 * S oo
5 4 FBC_RFUS* 0. 1uF 2K
i | Faa ey
o5 N@_CT FBC_RFUS R 402 ,
1% FBC_RFU7*
PLACEVENT NOTE=P1 | waew PLACEMENT _NOTE=Pl ace cl ose to US000. =
| ace close to UB000 WELE GPU_FB_VREF_UNTERM L
2 W LTRE WOTHG 25 m
NO STURF| M NNEGCWDTH=0! 23 i
@295
SSMBNL5FEAPE
sorses NV &6 Frame Buffer |/

77 76 75 74 [TRD FB VREF UNTERM

F
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o T 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:
. . . . . A2 |vDDO Us400 VSSo|_A3 . . A2 |vDDO Us450 VSSo|_A3 - =PP1V8_SO_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 . JuF  ——0.1uF ——o0.1uF —0.1uF :
A O4uF 0L ——OuF —— 0L F2loos T oo vess @2 o 0 3uF  —=0.u 0 3uF  —=0,du F2loos T o vessl Gz b
Sion 2 2 1% 2 1% 2 1% 2 1% ML |\vDD4 % g vss4| L1 Sen 2 2 3% 2 1% 2 3% 2 1% ML |\vDD4 % g vss4l 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
V11 \vpD7 o < vss7| V10 1 V11 \vpD7 o < vss7| V10
= [SEIN] = S
KLvopro 7 Q9 vssaol I1 KLjvooao 7 @ vssao| J1
. K12 lvppar  § o vssall J12 K12 lvppar  § o vssail J12
) )
AL |vi 23 Bl AL \VDDQD 3 vssqo| BL
1C8410 | CB415 LDy x VSO 1C8460 |t CB465 12 8 ¥ -
L 0. 1uF 0. 1uF VDDQL - @ VSSQL —/—0.1uF — 0. 1uF VDDQL - VssQL
Cl |vDbQe vssqe| B9 T T Cl |vDbQe vssqe| B9
4 |vpDQs vssas|_B12 2 R 2 xR 4 |vpbs vss@s| _B12
9 |vDDQ# vssqu| DL WB400. 31 WB400. 312 9 VDD vssqa| DL
Connect to designated pin, then GND c12 |voocs Vssg D4 Connect to designated pin, then GND c12 |voocs Vssg D4
El |vi v o] 1 El |VDDQ6 vssqs| D9
7475 72 4 5 3 PPLVB_SOGPU | SNS . L - VDDQ7DDQ6 Vizg 03 75 74 73 72 47 0 s PPLVB_SOGPU | SNS ! = £4 voocr Vssg 012
’ ’ E9 |vDDQB vssge| 2 ’ ’ E9 |vDDQB vssge| &
E12 |VDDQO Ve 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 @ L2
10UF 0. 1uF ——0.1uF —— 0. 1uF 0.1uF ——o0.1uF ——0. 1uF VDDQLO VSSQLO 10UF 0.1uF  ——0 1uF ——0 1uF —— 0. 1uF 0. 1uF  —— 0. 1uF VDDQLO VSSQLo
o, , 1oV , 1oV , 1oV , 1oV , 1oV , 1oV J9 \vDDQL1 vssQil L1l v, 2 3622 5 3622 5 3522 2 3622 A 3622 A 3622 J9 lvDbQL1 vssQuif L11
55 205 205 205 205 205 205 NL vDDQL2 vssQiz PL 55 05 05 5 05 05 05 NL vDDQL2 vssQi2| PL
N4 |vDDQL3 vssQL3| P4 | N4 |vDDQL3 VsSsQL3| 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 vssqQie| T1 RL |vDDQL6 vssqQiel T1
R8430* R8433* R4 vopQL7 vssQu7| T4 R8480* R8483* R4 vopQL7 vssQi7| T4
549 549 RO |vDDQ18 vssQLg|_T9 549 549 RO |vDDQ18 vssQLg| T9
118w 118w R12 |vDDQL9 vssQiol_T12 118w i %E& R12 |vDDQL9 vssQio| T12
2 2 it 2
262 262 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 2 2w 1/ 16W 1/ 16W 2 1/ 16W 1/ 16W Corm 1/ 16W 1/ 16W 2 ¥
MF-LF MF-LF bt MF-LF MF-LF %55 MF-LF MF-LF %55 MF-LF MF-LF %55
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 VOLTAGE0. 9V @8400 | Dl° @B400 | DL VRAVA VRAVA aLTAGED. 9V 8450 | D 8450 | B
R8440" R8442" R8444" R8446" 8446 SSMONISFEAPE SSMONISFEAPE R8490" R8492" R8494" R8496" (O;g;;l%g EB SSMONISFEAPE SSMONISFEAPE
e 122 123 243 0.01UF 75 74 73 FB_VREF_UNTERM B 12 2 243 TUI0% T 74 9 FB_VREF_UNTERM
1/ 16W 1/ 16W 1/ 16W 1/ 16W 1% 7 7 OO 1/ 16W 1/ 16W 1/ 16W 1/ 16W ctom 2 7 7 OO
M- LF M- LF M- LF M- LF 2 M- LF M- LF M- LF M- LF ERy
402, 402, v 402, v 402 , e 2[G7 ST s|G7 ST 402, 402 , v 202, v 202, 2|G™" Sfy s|G” SI;
'R8443 'R8445 ‘R8447 = 'R8493 'R8495 'R8497 =
121 121 243 oM T = = 121 121 243 oM T = =
19 19 To6
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Pl 7 o o  SMC GEX THROTTLE R L Py
RFUL e > BD 77
GPI 010 FB VREF UNTERM a4
RFUO_GND cplor| K5 GPU VCORE VI D0 -
RFUL_GND gl 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
ROM Cs* GPlolel 2 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
ol L5 oy NCGUGIO20 000 gy
Pl 1| K6 NC GPU GPI O 21 o
Plopzl 6 o o NCGUGIO22  ayn
Plce3 M o o NCGRUGIO23 0 pryw
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
Mon . HDAiBCLf ';Z - NC CPU HDA BCLK oo 7
M D&VDDO%Z 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 0B_VDDQ 4 JTAG TDI | ANL4 o GPU JTAG TDI o
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 cry 7
M OA_CAL_PU_GND 5
MOACTLE | P2 o o NCGPUMOACILE gy
Mmooy MO TP oy M oA o v
M OB_CAL_PU_G\D = = ”
MoaDL | P4 o TPGPUMOADIL> ey
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> ey n
PLLVDD M OA_D6 %_,%@ 77
MOAD? | T2 o o TPCPUMOADT> = 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 = 2B 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 4 o NCGPUMOBD<I> ey
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 DY | AS o o NCGPUMOBDO> pyn
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> my«
mos pi7 | V7 GPU STRAP<2> .
M 0B_HSYNC | V& NC GPU M OB HSYNC ,7
MOBVSYNC | V& o o NCGPUMOBVSNC 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
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Native Func

GPI Cs

Renaned signal s

Unused signal s

| | GPl Gs 16 GPU_XTALQUT @y xTALQUT 7677 76 _NC GPU SPDIF NC GPU SPDIF
@ | | MAKE_BASE=TRUE — 77 T NMAKE_BASE=TRUE NO_TEST=TRUE —
NC GPUGPIOO ! ' —  NCGPUGPIOO 76 77 1776 NC GPU GPIO 15 — _NCCGPUGPIO1S 16 77 76 GPU_CLK27M —  GPU CLK27M 76 7705 _NC_CPU HDA SDI NC CPU HDA SDI
| HPDC | — MAKE_BASE=TRUE T 0 T — MAKE_BASE=TRUE MAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE
DP_EG HPD DP_EG HPD ame e 7 GPUGPLO 16 . _MDEO | EG DP_CA DET ” 77 76 GPU_CLK27M SS —  GPU CLK27M SS 76 7776 _NC_CPU HDA SDO NC CPU HDA SDO
T o BL T VAKE_BASE=TRUE HOV DETECTO MAKE_BASE=TRUE — 77 95 MAKE_BASE=TRUE NO_TEST=TRUE
TP _LVDS EG BKL P\Mh - = ! — TP LVDS EG BKL PWV 76 77 77 76 _NC 17 ' - ' — NC GPU GPI O 17 76 77 76 48 GPU_TDI ODE P — GPU TDI ODE P 48 76 77 NC CPU HDA SYNC NC CPU HDA SYNC
| LCDO_VDD | gl "bvi i T WEBASESTRE VAKE_BASE=TRUE 8 VAKE. BASE=TRUE NO_TEST=TRUE
EG LCD PWR EN - — EG LCD PR NC 18 — NC GPU GPI 1 TDI N —
e — emire e o _pereers = e e T — U ToE N t17 NG TY D2 BAK i NC Py DA BOLK
EG BKLT EN . - = . EG BKLT EN 76 77 84 77 76 _NC 19 ! - ! NC GPU GPI O 19 76 77 77 76 _NC CPU HDA RST L NC CPU HDA RST L
o VAKE BASE=TRUE VAKE BASE=TRUE VAKE. BASE=TRUE NG TEST=TRUE
TP _GPU GSTATE<0>: ! — TP _GPU GSTATE<0> 76 77 77 76 _NC 20 ' ' — NC GPU GPI O 20 76 77 77 LVDS EG DDC CLK — LVDS EG DDC CLK 77 78 81 NC FBA MA<13> NC FBA MA<13>
| VI D1 | 7 MAKE_BASESTRUE ! ! - MAKE_BASE=TRUE MAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE
GPU GPIO 6 — TP _GPU GSTATE<1> 2776 _NC 21 — NC GPU GPI O 21 76 77 77 LVDS EG DDC DATA —_ LVDS EG DDC DATA 277881 _NC FBB MA<13> NC FBB MA<13>
| VID2/MEMVID ' T WEBASETRE ' T VAKE BASESTRUE NAKE_BASE=TRUE NAKE_ BASE=TRUE NG TEST=TRUE
GPI O7_FBVDD ALTVQ - ) — GPI O7_FBVDD ALTVO 76 77 83 77 76 _NC 22 ! ! NC GPU GPI O 22 76 77 77 DP_EG DDC CLK — DP EG DDC CLK 77 77 73 _NC FBA CMD28 NC FBA CVD28
MAKE_BASE=TRUE i ; MAKE_BASE=TRUE MAKE_BASE=TRUE — 78 81 MAKE_BASE=TRUE NO_TEST=TRUE
| | 1776 _NC 23 — NC GPU GPI O 23 76 77 77 DP_EG DDC DATA —  DP EG DDC DATA 777861 _NC FBC CMD28 NC FBC CMQ28
| THERM | ! ! MAKE_BASE=TRUE  NO_TEST=TRUE MAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE
SMC_GFX_OVERTEMP'R L SMC_GFX_OVERTEMP R L NC FBA CMD29 NC FBA CMD29
T v ‘ = e meRE e ! ! Unused | 2C Buses 77 ke eAsTRE W TESTTRE
SMC GFX THROTTLE R L - SMC GFX THROTTLE R L 76 77 ! ! 77 73 _NC FBC CVMD29 NC FBC CVD29
VAKE. BASETRUE VAKE_BASE=TRUE NG TEST=TRUE
MEM_VREF - )
FB VREF_UNTERM 1 o | — FB VREF_UNTERM 23 74 75 76 77 ' ' 77 NC_GPU 12CC SCL NC GPU | 2CC SCL 7776 73 _NC FBA CMD30 NC FBA CMD30
| SLI_SYNC | T e saseTRE ' ' VAKE_BASE=TRUE NG TEST=TRUE 77— AKE_BASE-TRE NG TEST=TRUE
GPU VCORE VI DO - —  CPUVCORE VIO o 75 77 7 . . 77 NC_GPU 1 2CC_SDA — NC GPU I 2CC SDA 17 7775 _NC FBC CMD30 NC FBC CMD30
i i = GASE- VAKE_BASESTRUE o TESTSTRIE VAKE_BASE=TRUE NG TEST=TRUE
AC_DET = - — -
GPU VCORE VI DL — _GPU VCORE VI D1 o 75 77 7 | | 77 NC_ GPU 12CD SCL NC GPU 12CD SCL 717 33 NC GPUROM CS L NC GPU ROM CS L
Ey—— BASE- VAKE BASESTRUE NG TEST=TRUE VAKE BASE=TRUE NG TEST=TRUE
GPU VOORE VID2 | L | —  GPU VOORE VID2 oo 7 77 7 ' ' -7 NC_GPU 1 2CD SDA NC GPU | 2CD SDA 17 7773 _NC FB A CS1 L NC FB A CS1 L
p—— ‘ = AKE_ BASESTRUE | | VAKE_BASESTRUE o TESTSTRIE VAKE_BASE=TRUE NG TEST=TRUE
TP _GPU VCORE VI Dé - — "\I;EKEGEDALSJEVT%?SE VI D3 76 77 7.7 NC GPU | 2CE SCL — NC GPU | 2CE SCL 7778 73 _NC FB B CS1 L — NCFBBCS1 L
R | = | = MAKE_BASE=TRUE NO_TEST=TRUE — w7 MAKE_BASE=TRUE NO_TEST=TRUE
Config Straps -+ NC GPU | 2CE SDA NC GPU I 2CE SDA -
VAKE_BASESTRUE NG TEST=TRUE
Physi cal NC_GPU | 2CH SCL NC GPU | 2CH SCL
St ¥appi ng Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 " v s TR NO-TEST=TRUE i
77 NC_GPU_| 2CH_SDA — NC GPU | 2CH SDA 17 777 __TP_LVDS_EG B CLK_P TP_LVDS_EG B _OLK_P
PP3V3 SOGPU XCLK 277 TV VAKE. BASESTRUE NG TEST=TRUE VAKE_BASETRUE =
8179 77 76 70 69 8 6 ROM_SO CLK_. MODE[ 2] TVMODE[ 1] TVMODE[ 0] scs o ) s 77 __TP_LVDS EG B_CLK_N TP LVDS EG B CLK_N
ROM_SCLK PClI _DEVI D] 4 SUB_VENDOR L K. PEX_PLLEN_TERI ties into ShBus connection page VAKE_BASESTRUE
T NO STUFF - - q ] - S OT—CL —CFG - - MLOO (12Cs requires pullups even if not used) 78 77 NC LVDS EG A DATA P<3> NC LVDS EG A DATA P<3>
" 1 ROM NCE NCE NCE NCE VAKE. BASE=TRUE NG TEST=TRUE
R827%?< Rg7919]k —SI RAI q 3] RAI q 2] RAI q 1] RA q O] 78 77 NC LVDS EG A DATA N<3> NC LVDS EG A DATA N<3>
. . T VAKE. BASE=TRUE NG TEST=TRUE
118w 116w STRAP 2 PG _DEVI O] 3] PG _DEVI D] 2] PG _DEVI D[ 1] PCI _DEVI D[ 0] 76 77 __NC LVDS EG B DATA P<3> NC LVDS EG B DATA P<3>
[t [Tt VAKE_BASETRUE NG TEST=TRUE
i i STRAP 1 3G O PADCFG 3] 3G O PADCFE 2] 3G O PADCFG 1] 3G O PADCFJ 0] R e DATA Neas NG LVDS EG B DATA Ne3s
STRAP 0 USER] 3] USER] 2] USER] 1] USER] 0] ARE BASELTRUE o TESTITRE
Strap S1/S2 Bit[3:0] PU PD Rval Strap S1/S2 Bit[3:0] PU PD Rval @6 MOADE and M OA_D<9..0> are used as Debug Port.
0 0000 PD 5k 8 PU 5k 7776 NC GPU M OA CLKQUT P — NC GPU M QA CLKOUT P
1 0001 PD 10k 9 PU 10k NAKE_BASESTRUE NOTEST=TRUE 7
K N [
2 0010 PD 15k A PU 15k 77 N e T s — - U MOA QKT N
3 0011 PD 20k B PU 20k 77 76 NC GPU M OA CTL3 — NC GPU M QA CTL3
4 0100 PD 25k C PU 25k NVAKE_BASESTRUE NOTEST=TRUE -
TP DE —
5 0101 PD 30k D PU 30k R e = P PUMOLDE
= 6 0110 PD 35k E PU 35k 26 TP_GPU M QA D<9..0> — GPUMOA D<9..0>
7 0111 PD 45k = NAKE_BASESTRUE
0 5 PU 45k 77 76 NC GPU M OA CLKIN — NC GPUMOA CLKIN
8179 77 76 70 69 8 6 PP3V3 ’\EAK;EAS:T&E NO_TEST=TRUE —
D<14..1 e ..
PART NUVBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM CPTI ON N 0= = U MOA Deld. 102
NO STUFF v _ N
R87011 R87051 11450378 1 RES, MIL FI LM 1/ 16W 45. 3K, 1, 0402, R8708 VRAM 512_SAVMBUNG e ,\I\CIAKSELJASE’\QT?; HSYNG NO_TEST=TRUE NC GPUM O HSYNC
45. 3K 10K 11450368 1 RES, MIL FI LM 1/ 16W 35. 7K, 1, 0402, R8708 VRAM 512_HYNI X 7 e N YSVIC NOTESTSTRUE = NG GPU M OA VSYNC
1% 1% - -
/
:/Figgv ://Figgv 114S0361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, R8708 VRAM 512_Q MONDA @96 HDCP ROM APN is 34152272, blank device is 335S0574. NC GPU M OB CLKIN — NC GPU M OB CLKIN
2 2 VAKE_BASE=TRUE oTsTTRE . —
11450343 1 RES, MIL FI LM 1/ 16W 20. OK, 1, 0402, R8708 VRAM 256_SAVBUNG 77 76 NC_ GPU M OB CLKOUT P — NC GPU M OB CLKOUT P
6B GPU_STRAP<0> MAKE_BASE=TRUE NO_TEST=TRUE —
T 11480331 1 RES, MIL FI LM 1/ 16W 15. OK, 1, 0402, R8708 VRAM _256_HYNI X NC GPU M OB CLKOUT N — NC GPU M OB CLKQUT N
6 GPU_STRAP<1> G:)l ' 2 7 M_IZ Cr t I NAKE_ BASE=TRUE NOTESTTRE
i 11450378 1 RES, ML FI LM 1/ 16W 45. 3K, 1, 0402, R8707 VRAM_1024_SAVBUNG y S a. NC GPU M OB CTL3 — NC GPU M OB CTL3
GPU STRAP<2> MAKE_BASE=TRUE NO_TEST=TRUE —
D 114S0361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, S| R8707 VRAM_1024_Q MONDA NC GPU M OB DE — NC GPU M OB DE
NO STUFF VAKE BASE=TRUE oTsTTRE —
R8702" R8706" R8783 e s 2 soesne = CPU MO Deid.. 0>
S e
2. 0K GPU_CLK27M .1 2 K27M XTAL J—
0 20T 15505 3% PPBVE % 77 70 [T AN Z—CPU CL QT_R NC_GPU M OB VSYNC e == NC GPU M 0B VSYNC
1 1ew 26781°40738 757 95 93 30" 37 20 NO STUFE 54
b 3 88 5 N Tow ORI TI CAL NC GPU M 0B HSYNC — NC GPU M GB HSYNC
2 o1 79 77 76 70 00 8 s PP3V3_SOGPU R871%%| hob o VAKE_BASE-TRUE oTESTETRE
5 Y8789
EpY 5
= - M
202,
R8750" R8752'| R8753" S p— GPU XTALOUT Unused d ocks
4. 7K 4. 7K 4. 7K
1 ugz“v 118w 118w o5 77 76 _GPU_CLK27M SS
1 100 1
b2 b2 ibs o1 70 77 76 70 00 0 « PP3V3_SOGPU GPU XTALOUTBUFF
2 2 2
R8796'| R8797' R8780
o1 78 77 [TNy-DP_EG DDC CLK 2.2K 2. 2K
S0 S0
81 78 77¢BI DP_EG DDC DATA ://Flvizv ://Flvizv
a1 70 77 76 70 60 8 s _PP3V3_S0GPU 202 202
DP_CA DET_EG FET o1 10 o [Ty-BP1.G DDC ALK ] R8798 o
A —EG X ERTI 2
DP_CA_DET_EG FET @742 o1 10 0@y DP_L G DDC DATA 7776 SMC GFX OVERTEMP R L 1 95T/ T5W Ve LF—az0z VX OVERTEME L oy 22
1 SCD- VESM HF 778 SMC_GFX _THROTTLE R L R8799 o . 2 SMC GFX THROTTLE L w2 =
K1BEV 5% 17 I6W MF-LF 402 jieeng -
-+ SSMBKIS G
=
T e @6 Gl s & Straps
. EG DP_CA DET o, 15 ]e  DP cA DET T 0 o e o GPI O7_FBVDD ALTVO [y 7o 7 o
~ P SYNC_MASTER=MUXGFX SYNC_DATE=07/ 09/ 2008}
D 72 7 7 Te NOTI CE OF PROPRI ETARY PROPERTY
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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 i )
FERR- 220- OHM ?mA peak per diff pair
: W 2 o T Peak for all pairs . PP1V8 GPU | FPAB | OVDD F
M N_LI NE_W DTH=0. 4 mm
0402 M N_NECK_W DTH=0. 2 mm
8800 * 8801 * C8803 ! VOLTAGE=T. 8V
4. 7TUF 0. 1UF —— 0. 1UF

L Pl ace at A®

L8805
FERR- 220- OHM

N W 2 80mMA peak

Pl ace at AGLO

PP1V8 GPU | FPAB PLLVDD F

oM T

7s PP1V1 GPU | FPCD | OVDD F

7s PP1V1 GPU | FPEF | OVDD F

0402

C8806 *
0. 1UF
20%

M N_LINE_W DTH=0. 3 nm
M N_NECK_W DTH=0. 2 mm
VOLTAGE=T. 8V

78 GPU_| FPAB_RSET AJ1l

7s PP1V8_GPU | FPCD PLLVDD F A9
AK7

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

76 GPU_| FPEF_RSET —s ALL

PP1V1 GPU | FPEF | OVDD F 5

PP1V8 GPU | FPEF PLLVDD F 445

Power inputs nust be pulled down if not used

L8810 ’ :
FERR- 220- OHM ?mA peak per diff pair
SOGPU REG LYY L , ™ peak for all pairs , PP1V1 GPU | FPCD | VDD F__ 45
M N_LI NE_W BTFE0. 4 mm
0402 M N_NECK W DTH=0 1 mm
C8810 * Cc8811 * C8813 :| VHMERY o, LVDS EG DDC CLK Gt
4.7 0. 108 —— 0. 1UF 81 77 LVDS EG DDC DATA A
6.3V 1oV 1oV
CERM 2 CERM 2 CERM 2
603 202 202
L Place at AJ8 Pl ace at AK8
= 5 " - 7 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 75
oa02 WA ETES 2
8815 ¢ 8816 1| VAT " 04 53 40 45 42(gry SMBUS SMC 0_SO_SCL o E2
4, 7UF 0. 1UF 94 53 48 45 42¢T) SMBUS SMC 0 SO SDA ¢ E1
1 2CS nmust be pulled up if not used.
1 2CS addr fixed at Ox9E, Ox9F
” NC GPU | 2CH SDA F6
= G6

77@NCGDUIZCHSCL —s

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

n@y NCGUlI2cDsSCL o, 00 F4 |
7B NC GPU | 2CD SDA —> €3]

7 NC GPU | 2CE SCL D5
na> NG 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

DACB_VREF
DACB_RSET

DACC_VDD

DACC_VREF
DACC_RSET

| FPA_ TXC_AML | LVDS EG A OLK P [T o s
| FPA_TXCr |, AMI2 | LVDS EG A CLK N D o 55
| FPA_TXDO|_AVB _» LVDS EG A DATA P<0> oy o o
IFPA_TXDO* L AL8 | LVDS EG A DATA N<O>  yomy oa o
| FPA_TXD1 AMLO > LVDS EG A DATA P<1> [T 84 95
IFPATXDL*(,AM | LVDS EG A DATA Nel> gy o s
| FPA_Txpe|_ AK10 LVDS EG A DATA P<2> ooy aa ss
| FPA_TXD2* | AL10 LVDS_EG A_DATA N<2> a4 o5
| FPA_TxDg|_AKLL NC LVDS EG A DATA P<3> .
| FPA_TXD3* | AL11 NC LVDS EG A DATA N<3> o 77
I1FPB_TXQ_AP13 TP LVDS EG B OLK P oo
| FPB_TXC* |, ANIS | TP LVDS EG B CLK N oo 7
IFPB TXD4| A8 LVDS EG B DATA P<0> gy os s
IFPB_TXD4* ([ AP8 ) LVDS EG B DATA N<O>  yomy aa o
I FPB_TxDs| AP0 LVDS EG B DATA P<l>  promy es o5
| FPB_TXD5* 5 ANLO VDS EG B DATA N<1>  pryymy oa o5
| FPB_TxDe|_ARL1 LVDS EG B DATA P<2>  yopm oa o5
| FPB_TXD6* | ARLO LVDS EG B DATA N<2> 84 95
1 FPB_TxD7|_ANLL . NC LVDS EG B DATA P<3> -
| FPB_TXD7* |5, AP1L . NC LVDS EG B DATA N<3> oy 77
IFPC_AUX | AP2 |  DP EG AUX CH P
| FPC_AUX* [, A8 DP EG AUX CH N
IFPC_LO| AW DP EG M. P<0> D o1 s
IFPC_LO* nAVB | DP EG M. N<O> FooT o1 95
IFPC L1 AS  DP EG M P<l> oo o1 9
IFPC_L1* AV DP EG M. N<1> o & 9
IFPC L2 | AV DP EG M. P<2> [ooT o 95
IFPC_L2* n AV DP EG M._N<2> oo o 9
IFPC L3 APL | DP EGM P<3> [ooT o 95
IFPC L3* AR DP EG M. N<3> oo o o5
| FPD_AUX %PY‘ZNC =
1 FPD_AUX* | AW¥Ne
| FPD_LO %A?BNC
1FPD_LO* 676/ NC
1FPD_LL L ENC
TFPD_LL* 6 ARINC
| FPD_L2 NG
| FPD_L2* OAENC
1FPD_L3 L AEONC
1 FPD_L3* AR\ c
| FPE_AUX %NC
| FPE_AUX* |5 A\
| FPE_LO %NC
IFPE_LO* |5 ZEoNC
1FPE_L1 L ZNC
IRPE_LL" 5 NG
| FPE_L2 NG
| FPE_L2* OAENC
| FPE_L3 -2ENC
I FPE_L3* h 2\
| FPF_AUX | A83\
| FPF_AUX* HEENC
1 FPF_LO | A2\
| FPF_LO* ME/ENC
| FPF_L1 ><3NC
| FPE_L1* hAN2NC
| FPF_L2 %1,\(;
TRPE_L2* 5 APNG
| FPF_L3 -ENC
1 FPF_L3* h A8\

DACA_RED)
DACA_GREE

DACA_HSYNC

Rc
NC
paca_BLUE ALfic
Rc
RC

DACA_VSYNG__AL

DACB_RED!
DACB_GREEN|
DACB_BLUE

DACB_CSYNC|
DACC_RED

DACC_GREEN
DACC_BLUE

DACC_HSYNC
DACC_VSYNC
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e \ = PP3V3 ,SO ULC E 2 wa s LVDS | G B DATA P<2> RYIBODG 100 1 2 7 SV I MY LVDS |G B DATA N<2> 404 0
' e ' kl H:E T2 M 0402 1% 1/ T6W NF-LF 40
. mm
109611 |1C9612 |1 C9613 |1C9614 |1C9615 1C9616J1C9617 : v w00 LVDS EG A CLK P RI660 100 1app2 0 fo oo oo LVDS EG A CLK N -
9 G — 9 N L s Gp O 6 v o1 o LVDS_EG A DATA P<0> _RIBB1 100 1,12 LVDS EG A_DATA N<O> 75 1 o
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saw ey sl e e iR prave so
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4. 722%:: }Z,UF f— }Z,UF }Z,UF f— }Z’UF f— }%UF }Z’UF 1 Rec“.“ re u ups
2 2 2 2 2 2 2 -
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GVUX_TCE K2_|TOE .
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1§}24V ;E}é’ o qomEG RAILL_EN M |PBi6B | £ Prias oz GMUX DEBUG RESET L ma
H22| 2 o om_EG RAIL2_EN P6 lpei7a | @ 9| erisaas  LVDS A CLK P Qo o o NO STUFF
o (OO} EG RAI L3_EN M6 |PB17B Z PT15B|_A7 LVDS A CLK N oo o o 1 100K >
I o o EG RAI L4 _EN P7_|PB18A a PT16A_C8 LVDS B CLK P oD o1 s os 7o EG RESET L R969 L 5% 17 16W MF-LF 402
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FSB (Front-Si de

Bus) Constraints

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
FSB_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =1:1_DI FFPAIR =1:1_DI FFPAIR

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG AEI GHT
FSB_DATA * =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM =4x_DI ELECTRI C ?
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM =5x_DI ELECTRI C ?
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM =3x_DI ELECTRI C ?
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM =4x_Dl ELECTRI C ?

FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM =3x_DI ELECTRI C ?

Al'l 4x/2x/1x FSB signals with inpedance requirenments are 50-ohm singl e-ended.

FSB 4X signals / groups shown in signal

table on right.

Signals within each 4x group should be matched within 5 ps of strobe.
DSTB# conpl enentary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 300 ps.

Spacing is 2x dielectric between DATA#, DI NV# signals,
DSTB# conpl enmentary pairs are spaced nornmally and are NOT routed as differential

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

FSB 1X signals shown in signal

table on right.

table on right.

Signals within each 1x group should be matched to CPU clock, +0/-1000 nmils.

Desi gn Gui de recommends each strobe/signal

group is routed on the sane |ayer.

Intel Design Guide recommends FSB signals be routed only on internal |ayers.

NOTE: Intel Design Guide allows closer spacing if

SQURCE: MCP79 Interface DG (DG 03328-001_vO01),

SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294),

pairs.

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

signal lengths can be shortened.

Section 2.2

Sections 4.2 & 4.3

with 3x dielectric spacing to the DSTB#s.

300 ps.

CPU Signal Constraints
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CPU_508 * =50_OHM SE =50_OHV SE =50_OHV SE =50_OHM_SE =STANDARD =STANDARD
CPU_27P4S - =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE =27P4_OHM SE 7ML 7ML
NOTE: 7 mil gap is for VCCSense pair, which Intel says to route with 7 nmil spacing w thout specifying a target inpedance.
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 VEI GHT
CPU_AGTL - =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ?
CPU_BM L * 8 ML ?
cPy_cow * 25 ML ?
CPU_GTLREF * 25 ML ? SR DG recommends at least 25 mils, >50 nils preferred
CPU_I TP - =2: 1_SPACI NG ?
CPU_VCCSENSE * 25 ML ?

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

SQURCE: MCP79 Interface DG (DG 03328-001_vO01),

SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517),

MCP FSB COWP Si gnal

Section 2.2

Sections 4.4 & 5.8.2.4

Constraints

PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_CHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

MCP_FSB_COMP

8 ML

2

SQURCE: MCP79 Interface DG (DG 03328-001_vO01),

Constr

FSB C ock

aints

Section 2.2.4

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY

GAP | DI FFPAI R NECK GAP

CLK_FSB_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

VEEI GHT SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

CLK_FSB

=3x_DI ELECTRI C

? CLK_FSB

TOP, BOTTOM

=4x_Dl ELECTRI C

SQURCE: MCP79 Interface DG (DG 03328-001_vO01),

Section 2.2.5

FSB 2X
Signal s

G oups

FSB 4X Si gnal

FSB 1X Signal s

CPU / FSB Net

Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
ESB_DATA_GROUPQ ESB_50S ESB_DATA FSB D L<15..0>
ESB_DATA_GROUPQ ESB_50S ESB_DATA FSB DI NV_L<0>

| —

| —

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

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

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

[ ESB1X ESB_50S ESB_1X FSB_DEFER L
[ESB_1X ESB 50S ESB 1X FSB_DRDY_L
—S—ESB_1X ESB_50S ESB_1X FSB_H T_L
—ESB_1X ESB 50S ESB 1X FSB_HI TM L

> FsSB 1X ESB_50S ESB_1X FSB_LOCK L

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

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_A20M L

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

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_| GNNE_L

[ CPUINTL CPU_50S CPU_AGTL CPU INT L

[ CPUASYNC R CPU_50S CPU_AGTL CPU_| NTR

[ CPUASYNC R CPU_50S CPU_AGTL CPU_NM

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

[ CPU_ASYNC CPU_50S CPU_AGTL CPU SM _L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_STPCLK L
[ PM.THRMIRIP_L CPU_50S CcPU 8M L PM THRMIRI P_L
[ESB CPUSLP_L CPU_50S CPU_AGTL FSB _CPUSLP_L
[ CPU EROM SB CPU_50S CPU_AGTL CPU _DPSLP_L

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

[ MP_CPU_cOvP MCP_50S Mp EsB cave | MCP_BCLK_VM._COWP_VDD
S MP_CPU_cOwP MCP_50S M EsB cave | MCP_BCLK_VM._COMP_GND
[ MP_CPU CcOWP MCP_50S M _EsB cave | MCP_CPU_COWVP_VCC
S MP_CPU_cOvP MCP_50S M _EsB cave | MCP_CPU_COVP_GND
O FESB OK CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU P
O FESB OK CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU N
> FSBOKITP CLK_FSB 100D | CLK_FSB ESB CLK I TP_P
[O—ESBaKITP QLK ESB 100D | O K_ESB FSB_CLK_ | TP_N
[ FESB OK MP CIK FSB 100D | CIK ESB FSB CLK MCP_P
[ FESB OK MP CIK FSB 100D | CIK ESB FSB CLK MCP_N
O CPUIERR L CPU 50S CPU | ERR L

[—>—PM DPRSI PVR CPU_50S CPU_AGTL PM _DPRSLPVR

[ (See ahave) CPU_50S CPU_AGTL | \WP_DPRSLPVR
[ CPU GTLREF CPU_50S CPU_GTLREE CPU_GTLREF

> CPU CaVP CPU_50S CPU_COVP CPU_COVP<3>
DS—Crucawe CPU 27P4S CPU_COVP CPU_COWP<2>

DS Crucawe CPU 50S CcPU_COVP CPU_COWP<1>
OD—Crucawe CPU 27PAS CcPU_COVP CPU_COWP<0>

[ XDP_TDl CcPU 508 cPy | TP XDP_TDI

[ XDP_TD0 CcPU 508 cPy | TP XDP_TDO

O XDP_TMS cPy_50S cPU_L TP XDP_TMS

[ XDP_TCK CcPU 508 cPy | TP XDP_TCK

[ XDP_TRST_L CPU 50S CPU | TP XDP_TRST_L

> XDP BPM L CPU 50S CcPU | TP XDP_BPM L<4. . 0>
[ XDP_BPM LS CPU 50S CcPU | TP XDP_BPM L<5>
[ (ESB CPURST 1) cPU 508 cPU I TP XDP_CPURST_L
— CPU_50S CPU_8M | CPU_VI D<6. . 0>
[ CPU_50S CPU_8M | | M\WP6_VI D<6. . 0>
[ CPU_VCCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE P
[ CPU_VCCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE N
[>—(CPU_VCCSENSE) CPU 27P4S cPu_veesense | | MWP6_VSEN P
[ (CPU_VCCSENSE) CPU 27P4S cpy veesense | | WP6_VSEN N
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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
MEM 40S * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM_SE =STANDARD =STANDARD
MEM_40S_VDD * =40_OHM SE =40_OHM SE =40_OHM_SE =40_OHM SE =STANDARD =STANDARD
MEM_ 70D * =70_awD FE =70_CHM_DI FF =70_CHM_DI FF =70_CHM_DI FF =70_OHM_DI FF =70_OHM_DI FF
VEM_70D_VDD * =70_awD FE =70_CHM_DI FF =70_CHM_DI FF =70_CHM_DI FF =70_OHM_DI FF =70_OHM_DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
VEM_CLK2VEM - =4: 1_SPACI NG ?
VEM_CTRL2CTRL * =2:1_SPACI NG ?
MEM_CTRL2VEM - =2.5: 1_SPACI NG ?
MVEM_CMD2CNVD * =1.5: 1_SPACI NG ?
MVEM_CMVD2MEM * =3: 1_SPACI NG ?
VEM_DATA2DATA * =1.5: 1_SPACI NG ?
MEM_DATA2MEM * =3: 1_SPACI NG ?
VEM_DQS2MEM * =3: 1_SPACI NG ?
MEM 20THER * 25 ML ?

Menory Bus Spaci ng Group Assignnents

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

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE

SPACI NG_RULE_SET

MEM CLK MEM CLK * MEM_CLK2MEM MEM_CVD MEM _CLK * MEM_CMD2MVEM
MEM CLK MEM_CTRL * MEM_CLK2MEM MEM_CVD MEM_CTRL * MEM_CMD2MVEM
MEM CLK MEM_CVD * MEM_CLK2MEM MEM_CVD MEM_CVD * MEM_CMD2CNVD
MEM_CLK MEM _DATA * VEM_CLK2MEM MEM_CVD MEM _DATA * VEM_CMD2MEM
MEM CLK MEM_DQS * MEM_CLK2MEM MEM_CVD MEM_DQS * MEM_CMD2MVEM

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

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE

SPACI NG_RULE_SET

MEM_CTRL MEM_CLK * MEM_CTRL2MEM MEM_DATA MEM_CLK * MEM_DATA2VEM
MEM_CTRL MEM_CTRL * EM_CTRL2CTRL MEM _DATA MEM_CTRL * MEM_DATA2VEM
MEM_CTRL MEM_CVD * MEM_CTRL2MEM MEM _DATA MEM_CVD * MEM_DATA2VEM
MEM_CTRL MEM _DATA * MEM_CTRL2MEM MEM _DATA MEM _DATA * IVEM_DATA2DATA
MEM_CTRL MEM_DQS * MEM_CTRL2MEM MEM_DATA MEM_DQS * MEM_DATA2VEM

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

NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA_TYPE

SPACI NG_RULE_SET

MEM DQS MEM CLK - VEM DQS2MEM MEM CLK * * MEM_20THER
MEM DQS MEM _CTRL - VEM DQS2MEM MEM CTRL * * MEM_20THER
MEM DQS MEM_CVD * VEM_DQS2MEM MEM_CVD - * MEM_20THER
MEM_DQS MEM_DATA * VEM_DQS2MEM MEM_DATA * * MEM_20THER
MEM DQS MEM DQS * VEM DQS2MEM MEM_DQS * * MEM 20THER

Need to support MEM *-style wildcards!
DDR2:
DQ signals should be matched within 20 ps of associated DQS pair.
DQS intra-pair matching should be within 1 ps, no inter-pair matching requirenent.
Al DS pairs should be matched within 100 ps of clocks.
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 140 ps.
A/ BA/ cnd signals should be matched within 75 ps, no CLK matching requirenent.
Al nenory signals maximumlength is 1.005 ps. CLK mininmumlength is 594 ps (lengths include substrate).
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.
DDR3:
DQ signals should be matched within 5 ps of associated DQS pair.
DQS intra-pair matching should be within 1 ps, inter-pair natching shoulw be within 180 ps
No DQS to clock matching requirenent.
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps.
A BA/cnd signals should be matched within 5 ps of CLK pairs.
Al nenory signals maximumlength is 1.005 ps. CLK mininumlength is 594 ps (lengths include substrate).
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.

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

MCP MEM COWP Signhal Constraints

PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MOP_VEM_COMP * Y 7ML 7ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT
MOP_VEM_COMP * 8 ML 2

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

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

LA MEM 40S | M DATA | MEM A DiVk4>
[ MEM A_DQ BYTES MEM 40S MEM_DATA MEM A_DMVK5>
O MEM A_DQ BYTEG MEM 40S MEM_DATA MEM A _DMVk6>
[ MEM A DQ BYTE? MEM 40S MEM_DATA MEM A_DMK7>
O MEM A_DOSO MEM 70D MEM DGS MEM A_DQS_P<0>
[ MEM A_DOSO MEM 70D MEM DGS MEM A_DQS_N<O0>
S MEM A DOS1 MEM 70D MEM DQS MEM A _DQS_P<1>
O MEM A DOS1 MEM 70D MEM DQS MEM A _DOS_N<1>
O MEM A _DOS2 MEM 70D MEM DQS MEM A _DQS_P<2>
O MEM A _DOS2 MEM 70D MEM DQS MEM A _DQS_N<2>
O MMA DOS3 MVEM 70D MVEM DOS MEM A DQS P<3>
S MEM A _DOS3 MEM 70D MEM DGS MEM A _DQS_N<3>
O MEMA DGs4 MEM 70D MEM DQS MEM A DQS P<4>
O MEMA DGs4 MEM 70D MEM DQS MEM A_DQS_N<4>
S MEM A _DOS5 MEM 70D MEM DQS MEM A _DQS_P<5>
S MEM A _DOS5 MEM 70D MEM DQS MEM A _DQS_N<5>
[ MEM A_DOS6 MEM 70D MEM DGS MEM A _DQS_P<6>
S MEM A_DOS6 MEM 70D MEM DQS MEM A _DQS_N<6>
O MEM A_DOS7 MEM 70D MEM DQS MEM A _DQS_P<7>
O MEM A _DOS7 MEM 70D MEM DQS MEM A _DOS_N<7>
O MMB OK MEM 70D VDD | MEM CLK MEM B _CLK P<5.. 0>
O MMB aK MEM 70D VDD | MEM CLK MEM B_CLK_N<5. . 0>
O MEM B CNTL MEM 40S_VDD | MEM CTRL. NMEM B CKE<3. . 0>
[ MEM B CNTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0>
O MEM B CNTL MEM 40S_VDD | MEM CTRL. MEM B_ODT<3. . 0>
O MEMB QD MEM 40S_VDD | MEM CMD VEM B _A<14..0>
O MEMB QD MEM 40S_VDD | MEM CMD NVEM B BA<2. . 0>
O MEMB QD MEM 40S VDD | NEM CMD MEM B RAS L
O MEMB QD MEM 40S VDD | NEM CMD MEM B CAS L
O MEMB QD MEM 40S_VDD | NEM CMD MEM B_VE L
[ MEM B_DQ BYTEQ MEM 40S MVEM DATA MEM B_DQx7. . 0>
O MEM B _DQ BYTE1 MEM 40S MEM_DATA MEM B_DQx15. . 8>
[ MEM B _DQ BYTE? MEM 40S MEM DATA MEM B_DQ<23. . 16>
[ MEM B DQ BYTE3 MEM 40S VEM DATA MEM B_DQ<31. . 24>
S MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DQ<39. . 32>
S MEM B _DQ BYTES MEM 40S MEM_DATA MEM B_DQ<47. . 40>
[ MEM B _DQ BYTEG MEM 40S MEM_DATA MEM B_DQ<55. . 48>
S MEM B _DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56>
O MEM B_DQ BYTEQ MEM 40S MEM_DATA MEM B_DMVkO>
O MEM B_DQ BYTE1 MEM 40S MEM_DATA MEM B_Dik1>
O MEM B DQ BYTE2 MEM 40S MEM_DATA MEM B_DMVk2>
S MEM B DQ BYTE3 MEM 40S MEM_DATA MEM B_DMVk3>
[ MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DiVk4>
O MEM B _DQ BYTES MEM 40S MEM_DATA MEM B_DMVk5>
S MEM B _DQ BYTEG MEM 40S MEM_DATA MEM B_DMVk6>
[ MEM B _DQ BYTEY MEM 40S MEM_DATA MEM B_DMK7>
[ MEM B_DQSO MEM 70D MEM DQS MEM B_DQS_P<0>
S MEM B_DQSO MEM 70D MEM DQS MEM B_DQS_N<0>
O MEM B DOS1 MEM 70D MEM DQS MEM B_DQS_P<1>
O MEM B DOS1 MEM 70D MEM DQS MEM B_DQS_N<1>
MM B_DOS2 MEM 70D MEM DQS MEM B_DQS_P<2>
O MEM B_DQS2 MEM 70D MEM DQS MEM B_DQS_N<2>
O MEM B_DOS3 MEM 70D MEM DQS MEM B_DQS_P<3>
O MEM B_DOS3 MEM 70D MEM DQS MEM B_DQS_N<3>
> MM B Ds4 MEM_ 70D MEM DQS MEM B_DQS_P<4>
S MEM B DOs4 MEM 70D MEM DQS MEM B_DQS_N<4>
O MEM B DQSS MEM 70D MEM DQS MEM B DQS P<5>
[ MEM B_DOS5 MEM 70D MEM DGS MEM B_DQS_N<5>
O MEM B DCS6 MEM 70D MEM DQS MEM B DQS P<6>
[ MEM B_DOS6 MEM 70D MEM DQS MEM B_DQS_N<6>
O MEM B_DQS? MEM 70D MEM DGS MEM B_DQS_P<7>
S MEM B_DOS? MEM 70D MEM DQS MEM B_DQS_N<7>
[ MP_MEM COVP MeP_VEM cove | vep VM cave | MCP_VEM COVP_ VDD
[ MP_MEM COVP MoP_VEM cove | vee VEM cove | MCP_VEM COVP__GND
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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 LINE-TO LI NE SPACING | WEI GHT | — PCOLE_90D PAE PEG R2D € N<15.. 0> o
> | - > | - [>_PEG 2R PClE_90D PCE PEG D2R P<15.. 0> 071
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
- P PCLE 90D POE PEG D2R C N<15..0> "
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 & AR = PaFon  |par PCIE_ M NI_D2R N i
CRT_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD = PO E 0D paLE PCl E FW R2D P .
f— PCl E_90D PCILE PCl E FWR2D N 6
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 . 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
" - PClE_90D PCLE PCE FWD2R C P 36
orT2ax oML ’ = PG E_00D PO E PCIE FWD2R C N %
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 = e
- CLK_PCIE 1000 CLK_PCIE Eg E %Eiggl\’\ﬂ E/IWN:3 N 175
N i ¢ 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
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_RED BT 508 - NC CRT IG R C PR e
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 LINE-TO LI NE SPACING |  WEI GHT SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT [O—CRLSYNC CRT_50S CRT_SYNG NG _CRT_I G HSYNC w2
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
. i = Y R DP_100D pispLayport | DP_ 1 G ML_N<3. . 0> 9 81
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
= - - - - - el [ MCP_HDM _VPROBE MCP_DV_COVP 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 IG A CLK N 16 84
SATA * =4x_DI ELECTRI C ? SATA TOP, BOTTOM =3x_DI ELECTRI C ? > LVDS |G A DATA LVDS_100D LVDS LVDS | G A DATA P<2..0> 16 84
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> 9 18
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> 9 18
O lwsiGB Ak LVDS 100D LVDS NC LVDS | G B_CLKP 0 18
O LWs iGB akK LVDS_100D LVDS NC LVDS | G B_CLKN 0 18
S LVDS 1G 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> 54
[ LVDS | G B DATA3 LVDS_100D LVDS NC LVDS | G B _DATAP<3> 9 18
[ LVDS 1G B DATA3 LVDS 100D LVDS NC LVDS | G B_DATAN<3> 0 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 39
— SATA_100D SATA SATA_HDD D2R N 20 39
— SATA_100D SATA SATA_HDD D2R C P 739
- SATA_100D SATA SATA _HDD D2R C N 739
[ 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 5 = - SYNG DATE-02/ 1872008
[ SATA_100D SATA SATA ODD D2R C P 7 30 NOTI CE OF PROPRI ETARY PROPERTY
— SATA_100D SATA SATA_ODD D2R C N 739
THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
[ MP_SATA_TERVP SATA_TERVP MCP_SATA TERMP 20 RERBERTY o £ e SARETER I 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

SI'ZE | DRAW NG NUVBER REV.
@ APPLE | NC. e — =
NONE 20 o7
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PClI Bus Constraints
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
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%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
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
[ CIK IPC 558 | QK |PC 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

MCP Constraints 2
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IN

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_CHM SE =55_CHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I 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 hernet PHY) Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP

ENET_MDI _100D

=100_0HVLDI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

ENET_MDI

25 ML

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

ﬂ
4
]
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_CLK25M BUEQ

ENET_M | _55S | MCP_BUFO_QLK

MCP_CLK25M BUFO_R

ENET_M | _55S | MCP_BUFO_QLK

RTL8211_CLK25M CKXTAL1

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>

U0 00000 000000 9000 00 00

18

18 34

33 34

Et her net

Constraints

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008
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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%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
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

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008

THE | NFORMATI ON
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AGREES TO THE F

NOTI CE OF PROPRI ETARY PROPERTY

TO MAI NTAI N THE DOCUMENT | N CONFI DENCE

NOT TO REPRODUCE
NOT TO REVEAL OR

OR COPY I T
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OR
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LE COMPUTER, | NC. THE POSSESS
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¢
)

APPLE
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SCALE SHT oF
e o o
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SMC SMBus Net

Properties

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

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

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008

Il NOT TO REPRODUCE

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 FOLLOAN NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
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GDDR3 Frane Buffer Signal Constraints

GDDR3 FB A/ B Net Properties GDDR3 FB C/' D Net Properties
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP T TVeE T TVeE
ELECTRI CAL_CONSTRAI NT_SET Phvsi caL sacine ELECTRI CAL_CONSTRAI NT_SET Phvsi caL sacine
Goora_aorssse . . -40_amse 0.095 127w ~sranoarD ~sTaoarD
> FEBAQKEP GDDR3_80D GDDR3_ QLK FB_A CLK P<0> 73 78 > EBCAKEP GDDR3_80D GDDR3_ QLK FB B CLK P<0> 73 75
coor_aose . . -40_amse 0.095 W -40_amse ~sraroarD ~sTaoarD = cooRe_a0D P FB A CLK N<O> . = cooRe_80D coore x| FB B CLK N<O> o
coora_s00 . oo amoner ~s0_aDIFF 0.095 M4 ~s0_aLDIFF ~80_GHMLDI FE —80_GHMLDI FE O—FBBAKEP GDDR3_80D GDDR3_QLK FB_A CLK P<i1> 73 78 O FBEDAKEP GDDR3_80D GDDR3_QL K FB_B CLK P<i1> 73 75
— GDDR3_80D GDDR3_C1 K EB_A CLK N<1> 73 74 — GDDR3_80D GDDR3_C1 K FB_B _CLK N<1> 73 75
>EB_AB QD GDDR3_40R55SE | GDDR3_ CMD FB_A MA<1..0> 73 74 >—EB.CD oD GDDR3_40R55SE | GDDR3_ CMD FB_ B MA<1..0> 7375
FB A MA<12.. 6> FB B MA<12.. 6>
[O—FB_AB WD GDDR3_40R55SE | GDDR3_CMVD . 73 74 [O—FB an GDDR3_40R55SE | GDDR3_CMD . 7375
SPACI NG_RULE_SET LAYER LI NE-TO LINE SPACING | I GHT S>—EBAB QD GDDR3_40R55SE | GDDR3_CMD FB_A BA<2..0> 73 74 ODS—EBCD an GDDR3_40R55SE | ahbrs_cvp | FB_B BA<2. . 0> 73 75
o - oo ’ > EB_AB QD GDDR3_40R55SE | GDDR3_ CMD FB A RAS L 73 74 D FBCh ap GDDR3_40R55SE | GDDR3_CMVD FB_B RAS L 73 75
- - > EB_AB QWD GDDR3_40R55SE | GDDR3_ CMD FB A CAS L 73 74 > FBCh ap GDDR3_40R55SE | GDDR3_CMVD FB B CAS L 73 75
aoors_a . ~2.5:1_sPACI NG - > EB_AB_QVMD GDDR3_40R55SE | GDDR3_CMD FB A VW L 73 74 D FBChan GDDR3_40R55SE | GDDR3_CMVD FB B W L 73 75
[O—FB_AB QD PD GDDR3_40R55SE | Ghor3_avd | FB_A_UCKE [O—FB_ch awn PD GDDR3_40R55SE | cppra_ avp | FB_B_UCKE
COORR_PATA it i [ FB_AB Q\D PD GDDR3_40RS5SE | Ghora_avp | FB_A LCKE [ FB.CD QD PD GDDR3_40RS5SE | Ghbra_ v | FB_B LCKE
coora_oxs . =2.5:1_SPACING » [z EB_AB_CS0 GDDR3_40R55SE | Ghorz_ o | FB_A LCSO_L [z EB_CD_Cs0 GDDR3_40R55SE | ahbrs_cvp | FB_B LCSO_L
[O—FB_AB QD PD GDDR3_40R55SE | GDDR3_CMD FB_A DRAM RST 73 74 [O—FB_cD o PD GDDR3_40R55SE | ahbrs_cvp | FB_ B DRAM RST 73 75
EB A CMD GDDR3_40SE coorz_ovo | FB A LMASS. . 2> 73 74 EB C CMD GDDR3_40SE coorz_ovo | FB B LVA<S. . 2> 7375
= —
—FB B QD GDDR3_40SE GDDR3_CMD FB_A UVA<S. . 2> 73 78 O—FBDawn GDDR3_40SE GDDR3_CMD FB_ B _UWVA<S. . 2> 73 75
—FB_A W0 GDDR3_40SE GDDR3_DAS FB_A WDQS<0> 73 74 [—EB_C wWnxs0 GDDR3_40SE CGDDR3_DQS FB_B WDQS<0> 73 75
EB_A_WDQS1 GDDR3_40SE GDDR3_DQS FB_A_ WDQE<1> EB_C WDQS1 GDDR3_40SE GDDR3_DQS FB_B_WDQ6<1>
—FBA _ | 73 74 o = Mok _ | 7375
[O—FB.A W2 GDDR3_40SE GDDR3_DQS FB_A WQS<2> 73 78 [O—FB G was2 GDDR3_40SE GDDR3_DQS FB_B_ WQS<2> 73 75
O FeAawes | enomadose  |coomangs [FB A <3> 7374 CO-Fecwess | enomadose  |ammangs |FBB <3> 7 75
EB_A_RDQSO GDDR3_40SE GDDR3_DQS FB_A RDQS<0> 73 78 EB_C_RDQSO GDDR3_40SE GDDR3_DQS FB_B_RDQS<0> 73 75
— —
[O—FB_A RDGSL GDDR3_40SE GDDR3_ DS FB_A RDQS<1> 73 78 [O—FB_C RDGSL GDDR3_40SE GDDR3_DQS FB_B_RDQS<1> 73 75
O FeARGS? | cnoRadose  |coomangs [ FB A <2> 7374 O FeCRGs2 | enomadosE  |ammangs |FB B <2> 7 75
> FB_A RXGS3 GDDR3_40SE CGDDR3_DQS EB_A_ RDQS<3> 73 74 > FB_C RXGS3 GDDR3_40SE GDDR3_DQS EB_B_ RDQS<3> 73 75
[—FEB_A_DQ BYTEQ GDDR3_40SE GhprR3_DATA | FBA DQ<7. . 0> 73 7 [—FB_C DQ BYTEQ GDDR3_40SE coDR3_DATA | FB_B_DQX7. . 0> 7375
[ EB_A_DQ BYTEI GDDR3_40SE | cbbRa DATA | FB A 15..8> 7574 [ FB_C DQ BYTEI GDDR3_40SE | cpDR3_DATA | FB B 15..8> 7575
From T18 MXM [>EB_A DQ BYTE? GDDR3_40SE Gonra_paTAa | FB A DQ<23. . 16> 7374 [>_EB_C DQ BYTE? GDDR3_40SE copra_paTA | FB_B DQ<23. . 16> 778
. i i [—FEB_A DQ BYTE3 GDDR3_40SE cpr3 patA | FB_A DQO<31. . 24> 73 78 [—FB_C DQ BYTE3 GDDR3_40SE chpr3_pata | FB_B_DQ<31. . 24> 73 75
Digital Video Signhal Constraints N g | coora_oata | FB_A_DQM L<0> e c g | cooms_oaa | FB_B_DOM L<0> e
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 > EB.A DM GDDR3_40SE GoDR3_pATA | FB_A DM L<1> 73 74 o EBC DM GDDR3_40SE Ghpr3_pata | FB_B_DOM L<1> 73 75
> 1000 N ) . - . - . - > I > I [>_EB_A DQW GDDR3_40SE chpr3_pata | FB_A DOM L<2> 73 78 [>_EB_C DQw GDDR3_40SE chpr3_pata | FB_B_DOM L<2> 73 75
-10 “l00-amD e =100_0rM =100_0rM =100_0rM 100_0m. 100_0m. [>_EB_A DQW GDDR3_40SE coora_pata | FB_A DOM L<3> 15 74 [>EB_C DQw GDDR3_40SE coprRa_paTA | FB_B_DQM L<3> 15 75
LVDS_100D * =100_CHV DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_OHM DI FF EB_ R 0 _s0sE s FB A VDOS<4> . EB_ D 0 _s0sE s FB B WDOS<4> s
[O—FB B WnGsl GDDR3_40SE copRz_Des | FB_A WDQS<5> 7574 [O—FEB_D wWnGs1 GDDR3_40SE coprz_Ds | FB_ B WDQS<5> 7575
EB_A WDQS<6> EB_B_ WDQS<6>
[>—FB_B WS GDDR3_40SE GDDR3_DQS A 73 74 [O—FB_D WS GDDR3_40SE GDDR3_DQS , B | 7375
[O—FB_B wWs3 GDDR3_40SE GDDR3_DQS FB_A WDQS<7> 73 78 [O—FB_D wWGs3 GDDR3_40SE GDDR3_DQS FB_B_WDQS<7> 73 75
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
<4> <4>
pp— ; E—— 7 pp— — Ep—— 7 [—FB_B RDGS0 GDDR3_40SE GDDR3_DQS FB_A RDQS<4 73 78 [—FEB_D RDGS0 GDDR3_40SE GDDR3_DQS FB_B_RDQS<4 73 75
- - [FB B RDGSL GDDR3_40SE GDDR3_DQS FB_A RDQS<5> 73 78 [—FB_D RDGSIL GDDR3_40SE GDDR3_DQS FB_B_RDQS<5> 73 75
LVDS * =3x_DI ELECTRI C ? LVDS TP, BOTTOM =4x_DI ELECTRI C ? >FEB B RDQS2 GDDR3_40SE GDDR3_DXS FB_A RDQS<6> 73 74 —EB_D RDQS2 GDDR3_40SE GDDR3_DQS FB_B_RDQS<6> 73 75
GDDR3. GDDR3 FB_A RDQS<7> CGDDR3. GDDR3 FB B RDQS<7>
LVDS intra-pair matching should be 5 mls. Pairs should be within 100 mils of clock |ength. | m— FB_B_RDQS3 _40SE —Ds e | m— FB_D RDQS3 _40SE —Ds e
Di spl ayPort/ TMDS intra-pair matching should be 5 ps. Inter-pair matching should be within 150 ps. [ EB_B_DQ BYTEQ GDDR3_40SE copr3_paTA | FB_A DQ<39. . 32> 73 74 [—EB_D DQ BYTEQ GDDR3_40SE ahpr3_pata | FB_B_DQ<39. . 32> 73 75
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [ FB_B DQ BYTEL GDDR3_40SE coDr3_paTA | FB_A DQ<47. . 40> 73 74 [ FEB_D DQ BYTEL GDDR3_40SE Ghpr3_DaTA | FB_B_DQ<47. . 40> 73 75
Max |ength of LVDS/ DisplayPort/ TMDS traces: 12 inches. > FB_B DQ BYTE2 GDDR3_40SE copr3_paTA | FB_A DQX5S5. . 48> 73 74 [—FEB_D DQ BYTE? GDDR3_40SE chpr3_pata | FB_B_DQ<55. . 48> 73 75
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5. 4. [ FB_B DQ BYTES GDDR3_40SE copr3_paTA | FB_A DQ<63. . 56> 73 74 [—FB_D DQ BYTE3 GDDR3_40SE chpr3_patA | FB_B_DQ<63. . 56> 73 75
O—FB_B DQw GDDR3_40SE chpr3_patAa | FB_A DOV L<4> 73 78 [O—FB.D DQw GDDR3_40SE chpr3_pata | FB_B_DOM L<4> 73 75
> FBB DML GDDR3_40SE GhDR3 DATA | FB A DOM L<5> 73 74 S FB_D DML GDDR3_40SE GDDR3 DATA | FB B_DQM L<5> 73 75
EB B DQW GDDR3_40SE chpr3_pata | FB_A DOV L<6> 73 78 EB D DQW GDDR3_40SE chpr3_pata | FB_B_DOM L<6> 73 75
= —
B _ _ FB_A DQM L<7> 75 7 D y N FB_B DQOM L<7> s 75
X Pr rti
MUXGEX Net operties GO6 Net Properties
e
e
[FLECTRI CAL_CONSTRAI NT_SE] e sane ELECTRI CAL_CONSTRAI NT_SET PrvsI caL seacine
VDS LVDS A CLK P
= GV Ipe 1000 me LVDS_A_CLK_N - e QK sloysss . aksion | GPU CLKZ7M o7
> =5 = — o [ CK505_CLK27MES CLK SLOW55S | QLK _SLOW GPU CLK27M SS 16 77
> LVDS EG A QK LVDS 100D LVDS LVDS EG A CLK P 78 84
LVDS EG A CLK N
LVDS A DATA P<2..0> O LVDS EG A aK LVDS_100D LVDS 78 84
— EVD{SxIﬁ t iﬁggg tﬁ LVDS A DATA N<2..0> oo [ LVDS EG A_DATA LVDS 100D LVDS LVDS EG A DATA P<2..0> .4
= = = = o et > LVDS EG A DATA LVDS_100D LvDS LVDS EG A DATA N<2..0> 44
ED—LVDs B Ak LVDS 100D LVDS LVDS_B_CLK P o1 84 [ LVDS EG B_DATA LVDS 100D LVDS LVDS_EG B DATA P<2..0> /0
ED—LVDS B aK LVDS 100D LVDS LVDS B CLK N o1 84 [ LVDS EG B_DATA LVDS 100D LVDS LVDS EG B_DATA N<2..0> 54
VDS LVDS B DATA P<2..0>
D \re hpata Lvpe- 1000 me LVDS B DATA N<2..0> o > PM. bP_100D ouseuavecer | OB BG M. Ped. . 0> o
o> === = —— = > DeM. DP_100D pispLAYPoRT | DP_EG ML_N<3. . 0> 78 81
[ LVDS 100D LVDS LVDS CONN A CLK F P 7 80 > DP_AUX cH DP_100D DisplAYPoRT | DPEG AUX CH P 78 61
= LVDS 100D LVDS LVDS CONN A CLK F_N 780 DR AUX CH DP_100D pspraypert | DP_EG AUX CH N 8 81
= LVDS 100D LVDS LVDS CONN B_CLK F P 780 = DP_100D pspraypert |DP_EG AUX CH C P a1
[ LVDS_100D LVDS LVDS CONN B CLK_F_N 7 80 = DP_100D pspiaypert |DP_EG AUX CH C N o
[ LVDS_100D LVDS LVDS CONN A CLK P 0 81
> LVDS_100D LVDS LVDS CONN A CLK N 0 81
= LVDS_100D LVDS LVDS CONN A DATA P<2..0> 780 m
= LVDS 100D LVDS LVDS CONN A DATA N<2..0> 7w m
> LVDS 100D LVDS LVDS CONN B G K 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
e LVvDS_100D LvDS LVDS_CONN_B_DATA_N<2.. 0> 750 a
GPU ((©6) CONSTRAI NTS
oM DP_100D psplayporT | DP_M._C P<3.. 0> 7 82 SYNG_MASTER=MUXGFX SYNC_DATE=02/ 18/ 2009
DP_M._C N<3..0> ROP| ROP|
[ DP_100D DI SPL AYPORT 82 NOTI CE OF PI Rl ETARY P ERTY
E>—DPM DP_100D DI SPLAYPORT | DPMMP<P<8> . 0> o1 82
[ra DP_100D DI SPLAYPORT |  DPMMINeDN<B> . 0> 81 82 THE_LNFORVAT| ON CONTAINED HERELN | S, THE PROPR! ETARY
B> M DP_100D pDispLayporT | DP_ML_CONN_P<3. . 0> 82 AGREES Yo THE FaLLOA NG )
= DP_100D DispPLAYPoRT | DP. M. CONN_N<3. . 0> 82 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
ED—DP_AUX CH DP_100D pispLayperT | DP_AUX CH C P o1 82 ST ZE | DRAW NG NUVBER REV.
DR AuX CH DP_100D pspraypert | DP_AUX CH C N o1 82 D 051 7892 noo
Ci} APPLE | NC. SCACE =T o3
NONE 95 o7
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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
e T e T
sense_1Ta1_sss . J— “ss_amsE “ss_amsE “ss_amsE 11 DiFFPAIR 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——— : . P . p— — = o = TP POLE_a0D Pa E PCI E_EXCARD_R2D_P "
— ENET_MDI_1000 ENETCONN ENETCONN_N<3. . 0> as POLE 90D, POLE PCl E EXCARD R2D N
( )
o FFPALR . 11 DU FFPAIR <11 DUFFPAIR 11 DiFFPAIR 11 DiFFPAIR [ SATA_100D SATA SATA ODD R2D UF_P 30 [Ce>—(PaLEmxeamn PCLE 90D POLE PCCE MNI R2D P *
= SATA_100D SATA SATA_ODD R2D_UF_N ™ ED>—raewm) = PO E M N R2D N T
[ SATA_100D SATA SATA_ODD D2R _UF_P 730 D s e vy PCLE_90D PCIE bOl E CLKIOOM M NI CONN P 7 3100
SATA ODD D2R UF N = QK PCE 1000 QK PCE .| /i _ | P 721
s SATA_100D SATA 730 CK PCIE 1000 CLK PG 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 = = = = CHGR CSI R P
[ 1TO1_DI EEPAI 62
= SATA_100D SATA SATA _HDD D2R UF_N 3
sense . 2. 1_SPACI NG - = = 1TO1_DI FEPAL CHEGR CSI _R N 62
— SATA_100D SATA SATA HDD R2D UF_P 30 1TOL Dl EEPAL CHGR CSO R P
TR . 2 1_secne B = SATA_100D SATA SATA HDD R2D UE_N 3 I 1TOL Dl EEPAL CHGR CSO R N s
[>—SENSE_DI FEPAI R SENSE_1TOl_55S SENSE GFXI WP6_VSEN P 70 > = USB2 EXTA NUXED P e ez
Ao . 21 seAaiNG B SENeE 1101 St SENeE GEXI WP6 VSEN N D> (st exa USB 90D USB w0
[ 9
- - D (usa exta) USB_90D USB USB2_EXTA _MJUXED N 20
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,:gD ia 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 extn) B 90D B s0
= = = ) (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 IS [ (usa_caveray USB_90D USB USB_CAMERA _CONN_N 7.
[ 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 = USB. 90D USB USB LT2 P
- THERM 1TOL_55S THERM GPU_TDI ODE_N a5 76 77 L=> = B LT2 N o
PPLVE_NEM . —sTANDARD - = = NCPTHVENS D P s USB_90D USB OS] a0
[ MEPTHENS D DB THERMLATOL_S5S THERM @ USB_CARDREADER USB_90D USB USB_CARDREADER P
= THERM 1TQ1_55S THERM MCPTHVMSNS D N s [0 > P - USE CARDREADER N 9 20 22
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT | THERM 1TO1 55S THERM MCP_THMDI ODE_P 21 48 > e IOOD DL SPLAY] DP 1G AUX CH C P o202
= THERM 1TOL_55S THERM MCP_THMDI ODE_N 21 as = o 100D DP 1 G AUX CH G N o
0P 020 1000 [E>—SENSE_DI FEPAI R SENSE_1TOl_55S SENSE CPUVTTI SNS R P p = DLSPLAY o
PR_P2IA . 0.20 Wt 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 @0 . oot 0D SENSE_1TOl_55S SENSE GPUI SENS_N a7
[ SENSE_DI FEPAI R SENSE_1TO1_55S SENSE CPUWTT_| SNS P 47 67
VEm a0 . @0 P2
-~ - = SENSE_1TOl_55S SENSE CPUV | SNS_N a7 67
VEM CTRL a0 . @0 P2
VEMLPATA *° . Pz > SENSE_DI FEPAI R SENSE_1TOl_55S SENSE P1V8GPU P - spK DL EEPALR ADLO SPKRCONN L OUT P
e ocs a0 . a0 P = SENSE_1TOL_55S SENSE P1V8GPU N a7 = reeee
- - = = = 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
s> s bon | PP3V3_ S5 e B e e | D DLEEPAIR AUDLO SPKRCONN_S_QOUT_N 758 59
orraE o | Bk NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET = SB_PONER PP3V3_S0 covig sy s 8 30 53 %0 E>—SPR-AT DLEEPALR ALDLO SPKRCCNN R QUT B Toee e
= > = > ~ > RULE. — = 85758 33 12 38 73 32 37 DL EEPALR AUDLO SPKRCONN R OUT_N 7 58 59
ot o . o o BRAUREHY = 58 5
- QK Fse a0 . 0P DI FEPAI R AUDL O SPKRAMP L _QUT P
=
sata ao - @0 Few = DI EEPAL R AUDL O SPKRAMP_L_QOUT N &
u_caw @o . @0 P2
X X DI EEPAI R AUDL O SPKRAMP_R QUT_P .
s a0 . ao_Pomt [E>—SENSE_DI FEPAI R SENSE_1TOl_55S SENSE P1VBGPUI SNS R P p = SPKRAMP R OUT N o
cPu_GTLREF a0 . @0 P2 = DI EEPAI R AUDIL O s8
[ SENSE_1TOL_55S SENSE P1VBGPUI SNS R N . o b
axraE sB_POVER . PYR_P2MM = = [ DI EEPAI R AUDL O SPKRAMP_S_QOUT 58
CPU_VOCSENSE vy . o P2 [Zm>— SENSE_DI FEPAI R SENSE_1TO1_55S SENSE | SNS_AI RPORT_P 31 53 DLEEPALR AUDLO SPKRAMP S OUT N
wm o poneR . f— > SENSE_1TOL_55S SENSE I SNS Al RPORT N s s ED I SNS_ODD_P .
Fss_osTe Fss_psTe . @0 P2 [Zz>— SENSE_DI FEPAI R SENSE_1TOL_55S SENSE | ) | a0 53
[z SENSE_DI EEPAIR SENSE_1TOL_55S SENSE ISNS AIRPORT R P SENSE 11Ol 555 SENSE I SNS ODD N
= o i — SENSE_1TOL_55S SENSE I SNS_AI RPORT_R N s =z ENSE D EEPALR SENeE 11Ol ot Smner I'SNS DD R P e
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET == SENSE DI FEPAIR SENSE 1TO1 55S SENSE ISNS 1V5_S3_ R P =z = — = I SNS ODD R N o
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 . ao_Pomt > = 1 XV, B o > SENSE DI FEPALR SENSE_1TOl_55S SENSE | SNS HDD P 30 s
Lvos a0 . 0o 2> SENSE_DI FEPAI R SENSE_1TOl_55S SENSE SNS 5_S3 3 65 ] HDD N
I SNS 1V5 S3 N = SENSE_1TOl_55S SENSE SNS 19 53
=D SENSE_1TO1_S5S SENSE 5% SENSE_DI FEPAI R SENSE_1TOL_55S SENSE I SNS HDD R P
Menory Constraint Rel axations 2D SENSE_DLEERALR SENSE_LTOL 553 SENSE | SNS LODBKLT B = = - SENSE_1TOI 595 SENSE I SNS_HDD_R_N
> SENSE_1TOL_55S SENSE I SNS_LCDBKLT N o 4 = —
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 70D sorTam 0.127 Wt 6.35 Wt
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 e , o o5 oo
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
PeA_50SE . v “s0_amse 0.073 M “s0_amse 11 DiFFPAIR 0.073 Wt
MCP_NVEM_COVP TP 0.1 M 500 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
NET_PHYSI CAL_TYPE | AREA TYPE |PHYSI CAL_RULE_SET
MCP_M | _COMP 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
cpu_s0s Pea 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. VASTER=MUXGFX SYNG. DATE=02/ 21/ 2008]
FSB_DATA . PaA PGA_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_ADsTB . Pea 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
PuAGTL ) Per peacry OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ST7E TORAW NG NOVBER F=YA
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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Boar d- Speci fi ¢ Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

CEREPRR

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

NO_TYPE, BGA, PGA

ww 15.5.1

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | 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 0w 0w oeFALLT - 0.1 M - . . BeA BGA_PLMM
sTAOARD . v “oEFALT “oEFALT 10 W “oeFALT “oeFALT sTanoARD . “oEFALT > VEM aLK . BeA BGA P2
BGA_PLMM . “oEFALT > akFse . BeA BGA P2
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
BGA P2 . “oEFALT > axraEe . BeA BGA P2
s55_amse Tcp, BOTTOM v 0.090 Wt 0.090 Wt
BGA_PaMM . “oEFALT > ax stow . BeA BGA P2
s5_omse . v 0.076 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 M -
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 M -
3X_DI ELECTRI C * 0.210 Mv 2
2:1_sPACI NG . 0.2 wt »
4X_DI ELECTRI C * 0.280 MM 2
2.5:1_sPAciNG . 0.25 M -
5X_DI ELECTRI C . 0.350 MM ?
3:1_sPACI NG . 0.3 wt »
4:1_sPACI NG . 0.4 wt »
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_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 Wt 0.190 Wt
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_aDl FF . N ~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|
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