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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_SAVBUNG
630- 9968 PCBA, 2. 80GHZ, 512HYN_VRAM HB_AUDI O, K19 K19_COVMVON, 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_COVMVON, 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, COMWDN, K19, K19_COVMONL, K19_COVMON2, 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, GPWVI D_1P00V, GPU_SS_I NT, | SL6258A, MCP_B03, MCPSEQ_SMC, M KEY, MUXGFX, SMC_DEBUG_YES, XDP

K19_DEVEL_ENG

BMON_ENG, DEBUG_ADC, GMUX_JTAG, LPCPLUS, VREFMRGN, XDP_CONN

K19_DEVEL_PVT

BMON_PROD, LPCPLUS, NO_VREFNMRGN, XDP_CONN

PART NUMBER | ALTERNATE FOR| BOM OPTI ON REF DES | COWENTS:
PART NUMBER
13850603 13850602 ALL o
35351681 35351294 ALL [Erp————
15250276 15250683 ALL o 1 to ol erv ey
34152367 34152366 ALL e It o sor
15251034 15250867 ALL Toko alt 10 oot
15750058 15750055 ALL Colta 10 TOX tagnet o
15250915 15250796 ALL whatayers alt to oytec 110
12850220 12850262 ALL KT AT T S0
12750062 12750108 ALL o AT TO KEMET
15250968 15250966 ALL whataver it o ool a
31150447 31150406 ALL oo alt o
33850714 33850554 ALL Low Leakage @6 GPU
10750138 10750074 AL CNTEC a1t to YOS
10750139 10750075 AL CNTEC a1t to YOS

K19_PROD

BMON_PROD, LPCPLUS_NOT, NO_VREFMRGN

K19_PROGPARTS

GMUX_PROG, BOOTROM_PROG, SMC_PROG, TPAD_PROG

BOM GROUP

BOM OPTI ONS

FB_256_SAVBUNG

VRAMA, VRAM 256_SAMSUNG

FB_256_HYNI X

VRAMA, VRAM 256_HYNI X

FB_512_SAVBUNG

VRAMA, VRAM 512_SAMSUNG

FB_512_HYNI X

VRAMA, VRAM 512_HYNI X

Bar Code Labels / EEE #'s

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

Modul e Parts

PART 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 1 G, POC, SLGEM PRQ 2. 80G, 35W 1066, EO, 6M BGA U1000 CRI TI CAL CPU_2_80GHZ
337S3744 1 G, PDC, SLGKH G, 3. 06G, 35W 1066, EO, 6M BGA U1000 CRI TI CAL CPU_3_06GHZ
3380710 1 1 C. NCP7OMXT- B3, 35X35MM BGAL437 uU1400 CRI TI CAL MCP_B03
33850694 1 1 C, RTL8251CA- VB- GR. Gi GE TRANSCEI VER, 48P LGFP Uu3700 CRI TI CAL
33850654 1 |G, FV643- E, 13948 PHY/ GOl LINK/ PG -, 12 u4100 CRI Tl CAL
34152384 1 IR ENCCRE |1, CY7CB3803- LQXC u4800 CRI TI CAL
33850563 1 | C, SMC, HS8/ 2117, 9MWKOMV 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 U100 CRI Tl CAL BOOTROM_BLANK
341S2456 1 | C, EFI  ROM DEVELOPMENT, K19 U6100 CRI Tl CAL BOOTROM_PROG
33850554 1 1.C, GPU, 55nm NV GO6- GS, BGA9EY, LF U8000 CRI TI CAL
333S0507 4 | C, SGRAM GDDR3, 16Mk32, 1000MHZ, 136 FBGA U400, UB450, UB500, UB550 CRI Tl CAL VRAM_256_SAVBUNG
3330483 4 | C, SGRAM GDDRS, 16MKk32, 900MHZ, 136 FBGA U400, UB450, UB500, UB550 CRI Tl 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, 32MKk32, 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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o0 10 [y CPU_SM _L A3 Jsm + Baki| A21  FSB CLK CPU N e o 107 FSB D L<23> M3 |ppa+ D55+ [, AE22 FSB D L<55> GO | oo COMECT WTH 2027, 40 ‘
o 10 7 FSB D_L<24> P25 {4 | D56+ | AF23 FSB D_L<56> T e | o0 w AoiM - ‘
TP_CPU_RSVDO M_|RsvDo o 14 7 FSB_D_L<25> P23 D25+ g | & D57 [y AC25 FSB_D _L<57> o> 710 w8 | MAKE TRACE LENGTH SHORTER THAN 0. 5". [
TP_CPU_RSVDL N5 |RsvDL o 1 7 FSB D_L<26> P22 {06+ D8+ | AE21 FSB D_L<58> oy 7 e o0 COWP1, 3 CONNECT WTH ZOS550HM [
TP_CPU RSVD2 T2 |rsvoe 00 14 7oy FSB_D_L<27> T2adpore S| 8 DBo* [ AD21 FSB_D_L<59> oy 7aecs | WPKE TRACE LENGTH SHORTER THAN ©.8%. |
TP_CPU_RSVD3 V3 |Rrsvos a o0 14 7 FSB_D L<28> R4 {mog* 5|8 D60* |5 AC22 FSB_D L<60> G 7 e R1O16
TP_CPU_RSVD4 B2 |rsvos g PPCPUVTT SO o0 147 FSB D L<29> 125 |ppo+ Do1* |5 AD23 FSB_D L<61> oy 7 o0 101
TP_CPU_RSVD5 F6_|rsvDs il 10071403 32 11 40 9.0, 8, o0 147 FSB_D L<30> T25 (3o Do2* [ AF22 FSB_D L<62> o> 7 14 00 VN
TP_CPU_RSVD6 02 |rsvos 2 o0 14 7 FSB D L<31> 25 |pa 1 Do3* [ AC23 FSB_D L<63> - 1%
TP_CPU RSVD7 22 revor  © RlO()lil U FSB DSTB L_N<1> 126 |osTBNL* DSTENG | AE25 FSB_DSTB_L_N<3> % . RIOL7  Ref¥
TP_CPU_RSVDB ReVD8 a8 w11 +¢or5 FSB_DSTB_L_P<1> M6 |psTep1+ DeTBP3* | AF24 FSB_DSTB L_P<3> cory - 1s m 248, 4
_b‘é’ o0 14 7CB FSB DI NV _L<1> N24 D NVL* DI NV3* |- AC20 FSB DI NV_L<3> B 7 14 w8 110{[3)
402, 0.5" MAX LENGTH FOR CPU_GTLREF [ 5}4\/ R%-7O%8
ss 27 CPU_GTLREF AD26 |GTLREF 1 sc cavpo|_Res « CPU_COVP<0> 4 AN
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 4 |tesTa cowpal 1 . CPU_COVP<3> AN N2
RI0Z0  PPCPUVTT SO ;4 s0sesr s o VY. CPU_TEST4 AF26 |resTa Rt
e XDP TMB S50 82728 35'85"%7 402, NOSTUFF TP_CPU TESTS AF1 _|TESTS DPRSTP* | E5 CPU _DPRSTP_L ] o 14 63 8 bt -
R1021 % 1 C1000 TP_CPU_TEST6 A26 |TESTS DPSLP* [ B5 CPU DPSLP L e e
102 M:bg@’ 1 AUF TP_CPU_TEST? 3 |rest? DPVR: [ D24 FSB_DPWR L & 3¢ o0
o 1310« _XDP_TDI ' 2 = |2 g}{ oo oy CPU_BSEL<0> B22 |BSELO PVRGOOD|_ D6 CPU_PWRGD oy 5@ 14 0
% 1 e —— === === = — = = 402 w0 o CPU BSEL<1> B23 o7 FSB_CPUSLP_L .
HELbW R1024 [PLACE C1000 CLGSE TO CPU_TEST4 | o PU BSEL<2> 21 23; E;.P* AE6 CPU PSI _L a
hok 54.9 | PIN. MAKE SURE CPU_TEST4 IS = el oD ©2
PLACEMENT_NOTE=PI ace Rn;(;;: nT:ErPI ;rPIIc?annecl or (if pr esent; 1% : | REFERENCED TO G\D ‘
! }ggv NOSTUFF
40 R1830
R514O%2 NOSTUFF AR NOSTUFF
w1510 6 XDP_T! BN X
x N, R1012'| H#LY |'R1007
RL023 W e i
wi0s XDP_TRST_L 1+ 039, 402 WY YE}EEV
1Y L 402, 2402
oW
402 = CPU FSB
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(CPU CORE POVER)
PPVCORE_SO_CPU ;511 12 46 63

D10

D15 | vce

AC10
AB10
AB12
AB14
AB15
AB17
AB18

AB20
oM T AB7

U1000 ACT
PENRYN ACO
FCBGA ACL2

3 0OF 4 AC13
AC15

AC17
AC18

AD9

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

vcc

@1

St andard Vol t age:

44.0 A (Design Target)

41.
30.
25.

A (HFM
A (LFM
A (SuperLFM

27.
17.

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

16.8 A (Sl eep SuperLFM

25.
16.

A (Deep Sleep HFM
A (Deep Sl eep SuperLFM

11.

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

9.4 A (Enhanced Deeper Sl eep)

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

V6
J6
K6

J21
K21

veer

N21

R21

T21
T6

V21
w21

VCCA| 26

VI Do| AD6

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

(CPU I NTERNAL PLL POWER 1.5V)

PPLVBRIVE_SO_FET , ;12 16 26 20 2 o6 o0

130 mA

CPU_VI D<0>

VI D1|_AFS

CPU_VI D<1>

VI D2|_AES

CPU_VI D<2>

VI D3|_AF4

CPU_VI D<3>

VI D4|_AE3

CPU_VI D<4>

VI Ds|_AF3

CPU VI D<5> 7y 0 60

VI D6 AE2

CPU_VI D<6>

VCCSENSE| AF7

CPU_VCCSENSE P

Low Vol t age:
23.0 A (Design Target)

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

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

TBD A (Sleep HFM
TBD A (Sleep SuperLFM

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

TBD A (Deeper Sleep)

TBD A (Enhanced Deeper Sl eep)

PPVCORE SO CPU
R1100

100

Hiew

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

78 11 12 46 63

VSSSENSE| AE7

CPU_VCCSENSE_N

[OOTy 2 88

Current nunbers from Merom for

Santa Rosa EMTS, doc #22221.

'R1101
100
1%16'\4\/

ZE’EL

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

Utra Low Vol tage:

17.0 A (Design Target)

TBD A (HFM
TBD A (LFM

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

TBD A (Sleep HFM
TBD A (Sleep LFM

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

TBD A (Deeper Sleep)

TBD A (Enhanced Deeper Sl eep)

All

Al4

Al6

Al9

AF2

B6

B8

B11

B13

B16

B19

B21

E11

F11

J25

VSss

oM T

uU1000
PENRYN
FCBGA
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VSss

T23

T26

Y21

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
waner PRVCORE SO CPU_ o 330,F, 20x 22uF 0805
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL
C12501 . 1 C1200 +C1201 | C1202 |- Cl203 |1 Cl204 |1 Cl205 [:Cl1206 |-C1207 |:C1208 | C1209
330UF — — — 22UF —— 22UF —— 22UF 2UF —— 22UF —— 22UF —— 22UF —— 22UF 22U
282 e é *%Ug T, °°§/ T, %Oéw j%mé\/ T, °°§/ T, %‘3“%%/ T, %°°§/ T, %Og R
POBE'T.S f T CERM %(3 CERM %(3 - CERM %( - CERM %(3 - CERM %(3 - CERM %(3 - CERM %(3 - CERM %(3 CERM %(3 CERM
CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL | CRI. TI CAL CRI Tl CAL CRI TI CAL
c1252 (312531 N 1 C1210 1 C1211 1 Cégplz 1 Cégpls 1 C1214 1 Céuzpl‘r’ 1 Cg}uzpm 1 C1217 1 C1218 C1219
PCBET 2%? ’ﬁp%ﬁﬁs %,21 B 2 g(%é CERM 2 égé CERM j xgngERM 7j %(g:%pCERM T 2 xgé CERM j xgngERM 7j %(g:%pCERM I 2 égé CERM j Xgé‘/CERM —F xgé CERM
P N NOTE= Rt ace | T RorES ade 1 n ¥ conter caviTy L
VCCP (CPU |/ O DECOUPLI NG
2 10 37 10 19 g 39 g0,7 3, PPCPUNVTT_SO 1x 470uF, 6x 0.1uF 0402
CRI TI CAL
C12351! 1C1236 |1C1237 |1 C1238 |1 C1239 1C1240£C1241
Z70UF - = JUF T =0, 1IUF —— g@a}up - %@V’LUF -4 %@V’LUF JUF —
¥2’ﬁ 2 40§M 40§M 2 40§M 2 402M 2 40§M —F 40§M
WF: Consider sharing bulk cap with NB Vtt? L
VCCA (CPU Avdd) DECOUPLI NG B
o an 50 20 20 2020 120 7 PPLVBRIVE_SO_FET, 10 e 90 0 o1uF
el gy
623 &
852 EES*M
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M ni - XDP Connect or

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

MCP79-speci fi c pi nout

28428%,01,80,27,70,8°,8%:02 &0 PP3V3_ SO
5078578140384

oo 8838 8 oy PPCPUVTT_SO
XDP
T
R1315! B TERN
54.9 J1300
%1%W LTH 030- 01- G D- NOPEGS
;1552 F- ST-SM
2 1
o0 10¢g—y XDP_BPM L<5> OBSEN_AQ «—s 2 3 - OBSEN_CD JTAG MCP_TDO CONN e
o0 10¢g—y XDP_BPM L<4> OBSEN A1 «»_° 5 o OBSEN _C1 JTAG MCP_TRST_L oo © 21 76
8 7
o0 10¢g—y XDP_BPM L<3> COBSDATA_AQ <« 0 9 - OBSDATA_CD MCP_ DEBUG<0> By 0 0
o0 10 [y XDP_BPM L<2> OBSDATA_A1 > 12 1 OBSDATA_C1 MCP_DEBUG<1> B 0 o
14 13
o0 10 [y XDP_BPM L<1> OBSDATA_A2 » 16 15 o OBSDATA_C2 MCP_ DEBUG<2> By 0 0
o0 10 oy XDP_BPM L<0> OBSDATA_A3 » 18 17 OBSDATA_C3 MCP_ DEBUG<3> B 10 9
20 19
TP_XDP_OBSFN_BO OBSEN B0 22 21 OBSEN DO JTAG MCP_TDI oo © =
TP_XDP_OBSFEN_B1 OBSEN_B1 24 23 OBSEN D1 JTAG MCP_TNMB oo © 2
26 25
TP_XDP_OBSDATA BO CRSDATA_EO . 28 21 CRSDATA D0 MCP_DEBUG<4> e n
TP_XDP_OBSDATA B1 OBSDATA_B1 o 30 29 o OBSDATA_D1 MCP_ DEBUG<5> o o o
32 31
T e i Rl Y — T —
COBSDATA_B3 > 5 CORSDATA_D3 > 19 91
R1399 - 3 CTA - hd
w20 iy CPU_PVRED 1, 1K 2 XDP_PWRGD PuRGDY HOOKO 40 B9 LTPC K/ HOOKa FSB CLK_ I TP_P Peanprgn OP
5% XDP_0OBS20 HOOK1. «—> 2 Al | TPCL Ké#/ HOOKS FSB_CLK_ I TP_N a1 5
Mjb ¥ VCC_0BS_AB a4 43 VCC_0BS_CD R113K03
w0 oy PM_LATRI GGER L Hook? 46 5 o RESET#/ HOOK6 s XDP_CPURST_L 1 2 FSB CPURST L (oo
7216 @ JTAG MOP TCK HOOK3 » 48 a7 DBR#/ HOCK? XDP_DBRESET L oo 10 2 58\ PLACEMENT_NOTE=PI ace cl ose to CPU to minim ze stub
S0 49 NOTE: XDP_DBRESET_L nust be pull ed-up to 3.3V. 55
91 45 29 28 21 (B SMBUS_MCP_0_DATA SDA - 22 51 - DO XDP_TDO CONN am s
o1 45 29 20 gy SMBUS_MCP_0_CLK sa . 54 R RSN XDP_TRST_L D ¢ 10 0
ToKL NCE Lo oPs b XDP_TDI [ooT © 10 06
e 106 ggry XDP_TCK TCKO «— 28 57T ™G XDP_TMS [0 © 10 58
60 59 XDP_PRESENT#
XDP XDP.
C13001: 1C1301
0.1yF L -L o 1uF
! 2 2 38
402 402
998- 1571 €L
Di rection of XDP nodul e
Pl ease avoid any obstructions
on even-nunbered side of J1300
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Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (ﬁo of ficial

88 10 7

88 10 7

88 10 7¢I -«—> Va1

88 10 7. FSB DSTB L_P<1> 89
88 10 7 FSB DSTB L_N<1> VB7,
gy FOB DINV L<1> o , V35
88 10 7 FSB DSTB L_P<2> N37,
88 10 7 FSB_DSTB_L_N<2> L36
wworay 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 7CHI) «—> J41

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

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

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

FSB_DI NV_L<3>

FSB_ADSTB_L<1>

T40,
u40

88 10 FSB_REQ L<0> AC38,
FSB _REQ L<1> AA33
1817 14 13 12 11 10 9 5 7 ¢ _PPCPUV o 10
8 8 39 2.0 5 PPCP S0 w10 FSB_REQ L<2> AC39
88 10 FSB_REQ L<3> AC33,
5 10 B FSB_REQ L<4> AC35
R1§4lgl R1416§1 1€I3?21416
yadl w2 Piow w0 > ESBADSL pon
CUF CUF CUF 88 10 FSB BNR L AD43
4022 4022|2402 o 10 0gmy FSB_BREQD_L AE40
s FSB_BREQL L AL32
88 43 10 PM THRMTRI P_L FSB _DBSY L AD39
o o0 10CB
88 10 CPU_FERR L 88 10, FSB _DRDY L ADAL
o> >
5 10 7CB FSB HT L AB42
5 10 7CBY FSB H TM L AD40
5 10 7 [T 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 S50 prROCIOT L porm
K K 1K 56 63 43 10 (0T}
505 505 g AGA3
VR i [t AHAQ
4022 4022 2AOZ
oy =MCP_BSEL<2> (MCP_BSF| <2>) Fa2
o mmy=MCP_BSEL<1> (MCP_BSFI| <1>) D42
s > =MCP_BSEL<0> (MCP_BSEL <0>) F41
5 10 (OOT} FSB_RS_L<0> ACAL
o 10 oomESB_RS L<1> AB41
50 10 (OO} FSB_RS L<2> ACA2
R1430| |'R1435 . _PP1VO5_SO_MCP_PLL_FSB
49.9 49.9 270 mA (AO01) 206 N AR7
1% 1%
1/ 16W 1/16W AH27
Yabs, [ ] 462" A8
AH28
s MCP_BCLK_VM._COWP_VDD AMBY
s MCP_BCLK_VM._COVP_GND AVAO
s MCP_CPU_COVP_VCC AVA3
s MCP_CPU COMP_GND AVH2
R1431* - -
49. 9
1%
1/16W
M- LF

402,

docunent nunber).

oM T
Ul1400
MCP79- TOPO- B
BGA

(1 OF 11)
CPU_DSTBPO#
CPU_DSTBNO#
CPU_DBI 0#

CPU_DSTBP1#
CPU_DSTBN1#
CPU_DBI 1#

CPU_DSTBP2#
CPU_DSTBN2#
CPU_DBI 2#

CPU_DSTBP3#
CPU_DSTBN3#
CPU_DBI 3#

ICPU_A3#

CPU_A4#

CPU_AS#

CPU_AG#

CPU_AT#

ICPU_A8#

ICPU_A9#

CPU_A10#
CPU_AL1#
CPU_A12#
CPU_A13#
CPU_Al4#
CPU_A15#
CPU_A16#
CPU_AL7#
CPU_A18#
CPU_A19#
CPU_A20#
CPU_A21#
CPU_A22#
CPU_A23#
CPU_A24#
CPU_A25#
CPU_A26#
CPU_A27#
CPU_A28#
CPU_A29#
CPU_A30#
CPU_A31#
CPU_A32#
CPU_A33#
CPU_A34#
CPU_A35#

FSB

ICPU_ADSTBO#
ICPU_ADSTB1#

CPU_REQO#
CPU_REQL#
CPU_REQe#
CPU_REQB#
CPU_REQ4#

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

CPU_PECI
'CPU_PROCHOT#
CPU_THERMIRI P#
CPU_FERR#

ICPU_BSEL2
ICPU_BSEL1
ICPU_BSELO

CPU_RS0#
CPU_RS1#
CPU_RS2#

+V_DLL_DLCELL_AVDD
+V_PLL_MCLK
+V_PLL_FSB
+V_PLL_CPU

BCLK_VM._COVP_VDD
BCLK_VM._COVP_GND

CPU_COMP_VCC
ICPU_COMP_GND

del ay mat chi ng.

678910 11 12 13 14 17 18 20

CPU_DO#- Y43 FSB D _L<0> 710 88
CPU_D1#W2 FSB D L<1> 7 10 88
CPU_D2#, Y40 FSB D L<2> 7 10 88
CPU_D3# W1 FSB D L<3> 7 10 88
CPU_D4#-Y39 ESB D L<4> 7 10 88
CPU_D5#, V42 FSB D L<5> 7 10 88
CPU_D6#, Y41 FSB D _L<6> 7 10 88
CPU_D7#, Y42 FSB D L<7> 7 10 88
CPU_DB#~ P42 FSB D L<8> 7 10 88
CPU_Do# W41 FSB D _L<9> 710 88
CPU_D10#~R42 FSB D L<10> 7 10 88
CPU_D11#-~T39 FSB D L<11> 7 10 88
CPU_D12#-T42 FSB D L<12> 7 10 88
CPU_D13#~T41 FSB D L<13> 7 10 88
CPU_D14#R41 FSB D L<14> 7 10 88
CPU_D15#~T43 ESB D L<15> 7 10 88
CPU_D16#, V85 FSB D L<16> 7 10 88
CPU_D17#~AA37 FSB_D L<17> 7 10 88
CPU_D18#- 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#-U33 FSB D L<27> 7 10 88
CPU_D28#U34 FSB D L<28> 7 10 88
CPU_D29#- V88 FSB D L<29> 710 88
CPU_D30#~R33 FSB D L<30> 7 10 88
CPU_D31#-U37 FSB D L<31> 7 10 88
CPU_D32#- N34 FSB D L<32> 710 88
CPU_D33#-N\33 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_DB7#,R39 FSB_D L<37> 710 88
CcPU_D38#~R37 FSB D L<38> 7 10 88
CPU_D39#-R38 FSB D L<39> 7 10 88
CPU_D40#~L37 FSB D L<40> 7 10 88
CPU_D41#-L39 FSB D L<41> 7 10 88
CPU_D42#-L38 FSB D L<42> 7 10 88
CPU_D43#-N36 FSB D L<43> 710 88
CPU_D44#, N38 FSB D L<44> 7 10 88
CPU_D45#,J39 FSB D _L<45> 7 10 88
CPU_D46#-J38 FSB D L<46> 7 10 88
CPU_DA47#-337 FSB D L<47> 7 10 88
CPU_D48#,L42 ESB D L<48> 7 10 88
CPU_D49#- M2 FSB D L<49> 7 10 88
CPU_D50#P41 FSB D L<50> 7 10 88
CPU_D51#~N41 FSB D L<51> 710 88
CPU_D52#~N40 FSB D L<52> 7 10 88
CPU_D53#M0 FSB D L<53> 7 10 88
CPU_D54#-H40 FSB_D_L<54> 7 10 88
CPU_D55# K42 FSB D L<55> 7 10 88
CPU_D56#~H41 FSB_D_L<56> 7 10 88
CPU_D57#~L41 FSB D L<57> 7 10 88
CPU_D58#H43 FSB D L<58> 7 10 88
CPU_D59#,H42 ESB D L<59> 7 10 88
CPU_DBO#~ K41 FSB D L<60> 7 10 88
CPU_D61#-J40 FSB D L<61> 7 10 88
CPU_D62#-H39 FSB D L<62> 7 10 88
CPU_D63#- M3 «—> FSB D L<63> By 70
CPU_BPRI #{,AA41 FSB_BPRI _L oD o0 e
CPU_DEFER#AA0 FSB DEFER L oo 10 5
BCLK_QUT_CPU_HA_&42 FSB_CLK _CPU P [Ty 10 5
BCLK_OUT_CPU_N~GA1 FSB_CLK _CPU N oo 10 5
BCLK_OUT_| TP_A_AL43 FSB CLK I TP P Qo 13 58
BCLK_OUT_I TP_NAAL42 FSB CLK | TP_N oD 15 5
BCLK_OUT_NB_H_AL41 > FSB CLK MCP_P
BCLK_OUT_NB_N~AK42 > FSB CLK MCP_N
Loop- back cl ock for
BCLK_I N_N~AK41
BCLK_I N_P_AJ40
CPU_A20M#AF41 CPU_A20M L oo 10 5 PPCPUVTT_SO
CPU_| GNNE#AH39 CPU_| GNNE_L [T 10 88 NO STUFF
CPU_I NI T#i,AHA2 CPU INIT_L [ 10 58 'R1440
CPU_I NTR_AF42 CPU_I NTR oo © 10 08 150
CPU_NM | AGAL CPU_NM oo 0 50 Fiow
CPU_SM #,AHL CPU_SM _L o 0 % Q02
cPU_ AH43 CPU_PWRGD [T 10 13 8
CPU_RESET#-H38 FSB_CPURST_L OO © 10 15 68
CPU_SLP#-~AMB3 FSB _CPUSLP_L Qo 10 58
CPU_DPSLP#~AN33 CPU DPSLP_L oD 10 58
CPU_DPWR#AVB2 FSB_DPWR L oo 10 5
CPU_STPCLK#AGA2 CPU STPCLK L oo o0 e
CPU_DPRSTP#~AN32 CPU_DPRSTP_L [T © 10 63 58
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TP_NMEM A CLKS5P < A3 MoLKoB 2 P MCLK1B 2_P| BA4l TP_NMEM B _CLK5P
TP_MEM A CLKSN «— AB4HvokoB 2 N 0] | M MOLKIB 2 NpBBA1 NC MEM B CLK5N
, NC_MEM A_CLK4P < B2 vokos1r O |7 mikieiplA2z ,  NC MEMB CLKAP
TP_MEM A CLKAN < BG4 MCLKOB_1_N MCLK1B_1_NBA23 o NC MEM B_CLK4AN 7
; _NC_ MEM A_CLK3P <« BA21| NoLkoB 0 P 9 9 MOLK1B_ 0_P| BA20 o NC MEM B CLK3P
, _NC_ MEM A CLK3N <« BB21{ MOLKOB_O_N MCLK1B_O_NRAY20 o TP_MEM B_CLK3N
TP_MEM A CS L<2> <« AUL7 MCSOB 0% E E MCS1B_0#BC16 o TP_MEM B CS L<2>
; _NC MEM A CS L<3> < AR5 MCSOB_1# MCS1B_1#BA1S TP_MEM B CS L<3>
. NC MEM A ODT<2> <« ANL7 | MopTOB 0 z |z MODT1B O| AY16 NC _MEM B_ODT<2> ,
; _NC MEM A_ODT<3> <« ANI5 | vooTOB_1 é é moTig 1|BC13 TP MEM B ODT<3>
. _NC_MEM A_CKE<2> <« AV23 | \ekeoB 0 g g MCKELB_0| BASO NC_MEM B_CKE<2> ,
; _NC MEM A CKE<3> «_ AN25 | MoxEoB_1 MKelg 1| BA3L TP _MEM B CKE<3>
. PP1VO5_S0_MCP_PLL_CORE
0039 29 20 24 10 12 g 7 PPIVBRIVS_SO_FET 87 mA (A01) 17 mA T27 | +V_PLL_XREF_XS
1 12 m U28 | +v_PLL_DP
RLEL9 FPARIAL v Bivaier s VRESETO#|AYS2 _,  MCP MEM RESET L s
1/ 13% LS5 HV_VPLL TP or NC for DDR2.
M- LF
402,
ss MCP_MVEM COVP_VDD ANA1 | NEM_COMP_VDD
s MCP_VEM COVP_GND AMA1 | NEM_COMP_GND PP1V8R1V5_S0_FET 7% 11 12 16 24 28 29 39 68 69
+VDD_MEML| AML7 4771 mA (AO01l, DDR3
Rl?ol%l +VDD_MVEMR|_AMLO ( ' )
l/l‘%:l/\? AA22 | GNDL +VDD_MENMB| AMR1
(V=i AP12 | GND2 +VDD_MEM4|_AMR3
402, G30 | anp3 +VDD_NMEM5| AMR5
P10 | GND4 +VDD_MEMB | AMR7
= T10 | GND5 +VDD_MEW7 | AMR9
T6 | aND6 +VDD_NMEMB| AN1E
V10 | GND7 +VDD_MEMD | BC29
V34 | GND8 +VDD_MEMLO| AN20
V6 | aNDo +VDD_MEML1| AN24
AA39 | GND10 +VDD_MEML2| AT17
AB22 | GND11 +VDD_MEML3| AP16
AB7 | GNDL2 +VDD_MEML4| AN22
AD22 | GND13 +VDD_MEMLS | AP20
AE20 | GND14 +VDD_MEML6 | AP24
AF24 | GND15 +VDD_MEML7 | AV16
AR4 | GND16 +VDD_MEML8| ARL6
AH3S5 | GNDL7 +VDD_MEML9| AR20
AK7 | aNDL8 +VDD_MEMRO| AR24
AMR8 | GND19 +VDD_MEMR1| AWLS
AT25 | GND20 +VDD_MEMR2| AP22
AP30 | GND21 +VDD_MEMR3| AP18
AR36 | GND22 +VDD_MEMR4 | AULE
AUL0 | GND23 +VDD_MEMRS| AN18
F28 | GND24 +VDD_MEMRG| AU24
BC21 | GND25 +VDD_MEMR7 [ AT21
AY9 | GND26 +VDD_MEMRS| AY29
BC9 | GND27 +VDD_MEMRO| AV24
D34 | aND28 +VDD_MEMBO| AU20
F24 | GND29 +VDD_MEMB1| AU22
G32 | GND30 +VDD_MEMB2 | AVR7
H31 | D31 +VDD_MEMB3| BC17
K7 | GND32 +VDD_MEMB4 | AV20
M88 | GND33 +VDD_MEMBS | AY17
M6 | anD34 +VDD_MEMB6 | AY18
M6 | GND35 +VDD_MEMB7 | AMLS
M | GND36 +VDD_MEMBS| AUL8
M | GND37 +VDD_MEMBY| AY25
N39 | GND38 +VDD_MEMHO| AY26
N8 | GND39 +VDD_MEMA1| AWLO
P33 | GND40 +VDD_MEMA2| A4
P34 | GND41 +VDD_MEMA3| BC25
P37 | aND42 +VDD_MEM#4| AL30
P4 | GND43 +VDD_MEMA5| AMB1
P40 | cND44
P7 | anpas GNDs5| T33
R36 | GND46 GND56| T34
R40 | GND47 GND57| T35
R43 | GND48 GND58| T37
R5 | GND49 GND59| T38
T18| GND5O GND60| 17
720 | cros1 oot | TO MCP Menory M sc
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o > =PEG D2R N<6> H5 |PEO_RX6_N PEO_TX6_NHF2 =PEG R2D C N<6> o °
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o D =PEG D2R N<8> J4 PEO_RX8_N PEO_TX8_NHH4 =PEG R2D C N<8> oo ©
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o [TEy—=PEG D2R N<9> L10{PE0_RX9_N PEO_TX9_NpRH2 =PEG R2D C N<9> oo °
o D =PEG D2R P<10> L9 |PEO_RX10_P m PEO_TX10_P| HL =PEG R2D C P<10> oo ©
o [T>_=PEG D2R N<10> L8 |PE0_RX10 N Q PEO_TX10_ NyJ1 =PEG R2D C N<10> o ¢
o my—=PEG D2R P<l11> L7 |PEO_RX11 P PEO_TX11_P| J2 =PEG R2D C P<11> D ©
o [wy—=PEG D2R N<l11> L6 {PEO_RX11_N PEO_TX11_NpyJ3 =PEG R2D C N<11> oo °
o Ty =PEG D2R P<12> N1l IpPEO_RX12_P PEO_TX12_P| K2 =PEG R2D C P<12> T ©
o [wy=PEG D2R N<12> N10 |PEO_RX12_N PEO_TX12_NK3 =PEG R2D C N<12> oo °
o [wy=PEG D2R P<13> N9 |pE0 RX13_P PEO_TX13_P| L4 =PEG R2D C P<13> o ©
o [T>—=PEG D2R N<13> P9 {PEO_RX13_N PEO_TX13_NpL3 =PEG R2D C N<13> oo ©
o [wy=PEG D2R P<14> N7 |PEO_RX14_P PEO_TX14_P| M4 =PEG R2D C P<14> o ©
o [wy=PEG D2R N<14> N6 {PEO_RX14_N — PEO_TX14 NM8 =PEG R2D C N<14> oo °
o D> =PEG D2R P<15> N5 |PEO_RX15_P O PEO_TX15_P| M2 =PEG R2D C P<15> oD ©
o [wy=PEG D2R N<15> N4 PEO_RX15_N D_ PEO_TX15 NsML =PEG R2D C N<15> oo °
PEO_REFCLK_P| E11 PEG CLK100M P [T 1 %0
o T PEG PRSNT L (o] p'E'é‘ PFF,lléNT 16# PEO_REFCLK_ND11 PEG CLK100M N oo 7 0
a1 [T M N_CLKREQ L D5 PIEEECFL’%REQ#/ GPl O 49 PE1_REFCLK_P| Gl1 PCIE CLKIOOM M NI_P OOt 21 %0
a1 [T PCIE M NI_PRSNT L D9 JPEB_PRSNT# | nt PU PE1_REFCLK_NF11 PCIE CLKIOOM M NI_N oo 3 %0
a7 W CLKREQ L E8 P'EaCWREQw GPl O_50 PE2_REFCLK_P| J11 PCl E CLK100M FW P OOt 26 %0
37 o Ty—PCLE FW PRSNT L C10PEC PRSNT# | nt PU PE2_REFCLK_N|J10 PCl E CLK100M FW N oo % %
o T TP _EXCARD CLKREQ L ML5 pIErgicFL’l;%REQg/ GPl O 51 PE3_REFCLK_P| G13 TP _PCl E CLK100M EXCARD P oo © %0
o [Cny_TP_PCI E EXCARD PRSNT L B10 JPED_PRSNT# | nt PU PE3_REFCLK_NF13 TP PCIE CLK100M EXCARD N [@n ° %0
TP PE4 CLKREQ L L16 JrEY Rreq# Pl 16 PE4_REFOLK P| J13 NC PCI E_CLK100M PE4P .
7 _NC PE4_PRSNT_L L18 JPEE_PRSNT#/ GP| O_46 PE4_REFCLK_NpHL3 NC PCl E_CLK100M PE4N 7
Int PU
60 _AUD | P PERI PHERAL DET ML6 PIEEicWREQw GPl O 17 PE5_REFCLK_P| L14 NC PCl E CLK100M PESP 7
o1 oo GVUX_JTAG TCK L ML8 \PEF_PRSNT#/ GPI| O_47 PE5_REFCLK_N[HK14 NC PCl E_CLK100M PE5N 7
Int PU
a2 ¢oor}—CARDREADER RESET ML7 PIEacWREQw GPl O 18 PE6_REFCLK_P| N14 NC PCl E_CLK100M PE6P 7
8 9 6 [TR) JTAG GMUX TDO ML NPEG PRSNT#/ GPl O_48 PE6_REFCLK_NRML4 TP _PCI E CLK100M PE6N
Int PU
51 7 Ty PO E VWAKE L F17 \PE_WAKE# | nt PU ( S5) PEX_RSTO#K11 PCIE RESET L car> 26 37
% 31 7 [TR) PCE MN_D2R P K9 |PE1_RX0_P PE1_TX0_P| D8 PCE MN _R2D C P oo 3 0
90 a1 7 Ty POE MN_D2R N J9PEL_RXO_N PE1_TX0_NS8 PCE MN _R2D C N [Ty 3 %0
90 35 [Ty PCLE_FWD2R P H9 |PE1_RX1_P PE1_TX1_P| B8 PCIE_FWR2D C P o> % %
90 a5 TRy P E FWD2R N @ |PE1_RX1_N PEL_TX1_N|-A8 PCE FWR2D C N T 3 %0
%0 o Iy TP_PCI E EXCARD D2R P F9 |PE1_RX2_P PEL1_TX2_P| A7 TP PCIE EXCARD R2D C P oy © %0
%0 o [Ty TP_PCI E EXCARD D2R N E9 JPE1_RX2_N PEL_TX2_NRB7 TP_PCI E_ EXCARD R2D C N T © %
TP _PCl E_PE4 D2RP H7 |pE1 RX3 P PEL_TX3_P| B6 TP_PCIE PE4 R2D CP
7 _NC PCI E PE4 D2RN G7 APE1_RX3_N PE1_TX3_NC6 NC PCIE PE4 R2D CN 7
1917 14 13 2 11 399,07 5, _PPCPUVIT SO PP1V05 SO MCP_PEX_AVDD 817 24
57 mA (AO01, DVDDO & 1) T17 |+DVDDO_PEX1 +AVDDO_PEX1| Y12 206 mA (A01, AVDDO & 1)
WL9 |+DVDDO_PEX2 +AVDDO_PEX2| AA12
Ul7 |+DVDDO_PEX3 +AVDDO_PEX3| AB12
V19 |+DVDDO_PEX4 +AVDDO_PEX4| ML2
W6 |+DVDDO_PEX5 +AVDDO_PEX5| P12
WL7 |+DVDDO_PEX6 +AVDDO_PEX6| R12
WL8 |+DVDDO_PEX7 +AVDDO_PEX7| N12
U16 |+DvDDO_PEX8 +AVDDO_PEX8| T12
18171613 12 11 109,87 6 PPCPUVTT SO +AVDDO_PEX9| U12
” T19 |+DVDD1_PEX1 +AVDDO_PEX10| AC12
U19 |+pvDD1_PEX2 +AVDDO_PEX11| AD12
+AVDDO_PEX12| V12
+AVDDO_PEX13| WL2
24 _PP1VO5_S0_MCP_PLL_PEX T16 |+V_PLL_PEX PP1V05_S0_MCP_PEX_AVDD 817 24
84 mA (A01) +AVDD1_PEX1| ML3
+AVDD1_PEX2| N13
0 MCP_PEX_CLK_COVP ALl |PEX_CLK_COWP +AVDDL_PEX3| P13 MCP PCl e
1’\51 il,(!):l: SYNC_MASTER=T18_M.B
237K If PEO interface is not used, ground DVDDO_PEX and AVDDO_PEX.
FL 7 If PEl interface is not used, ground DVDDl_PEX and AVDDl1_PEX.
M- LF
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Ul1400
MCP79- TOPO- B
BGA
(6 OF 11) PP3V3_ENET_PHY 78 18 24 33 34
+3. 3V_DUAL_RVGT1| J24 83 mA (A01)
+3. 3V_DUAL_RMGT2| K24
Z PP1V2R1V05_ ENET 78 24 33 34 37
< +V_DUAL_RMGT1 £§ 131 mA (A01)
+V_DUAL_RMGT2 r-.— -~ - - - - - - - - - - - - - - - - - = 1
o 55 [Ty ENET_RXD<0> > €23 [Rav 1 _Rx0 ] i Network Interface Sel ect |
%2 33 TRy ENET_RXD<1> _»B23 |RGM | _RXDL M| _VREF| E28 o MCP_M | _VREF am > | |
o2 % [y ENET_RXD<2> _»E24 [RGM | _RXD2 a1 TxDOLE24 o ENET TXD<0> e | I nterface| ENET_TXD<0> |
% 53 [y ENET_RXD<3> —£24 |RGM | _RXD3 R | Txoi| C24 & 1 ENET TXD<1> = | |
o2 33 [y ENET_CLK125M RXCLK _»A23 IRGM | _RXC/ M | _RXCLK RGM | _TXD2| C25 ; ENET_TXD<2> o 3 92 | RGM | 1 |
02 53 [y ENET_RX_CTRL _»©22 IRGM | _RXCTL/ M | _RXDV RGM | _TXD3[ D25 o ENET_TXD<3> o 3 02 | M | 0 |
1o oy MCP_M | _PD _» F23 M1 _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK| D24 o ENET_CLK125M TXCLK _ mpymy 35 02 I I
s 210 s, _PP3V3_ENET PHY w0y MCP_M 1 _PD _» B26 IM1_COL/GPI O 20/ MSMB_DATA ~ RGM | _TXCTL/M | _TXEN 26 ENET_TX_CTRL [T 3 02 IINOTE: All Apple products set strap to I
w00 - MCP_M 1 _PD —» B22 M1 _CRS/ GPI O_21/ MSMB_CLK RGM | MDA D21 ENET MDC o I M1, RGMI| products will enable I
1 ., NC ENET INTR L a2 Y o1 ENET _MDI O @3“2 | feature via software. This |

R14891(3 - ROMI_INTR/GPI O35 RGM 1 _hDl -« <D | 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 pull -up. |
MF-LF 5 mA (A01) T23 |+V_DUAL_MACPLL L T T T T T T T T T T T T T T T T T T T T T T T

4022 BUF_25Miz| E23 o MCP_CLK25M BUFO_R oy s o2 PP3V3_S0 PABBRENREY
W MCP M| COVP VDD 27 1 _cow vop YanRansaa
2 MCP_M | _COVP_GND B27 |M1_cow_a\D M| _RESET#xJ23 o ENET_RESET L oy 5 %2
X PP3V3_SO_MCP_DAC .. R1860°| |'R1861

R1811 +V_RGB_DAC 132 {103 m 206 mA (AO01L) 1?103% ?;%SW
17130 . NC MCP_RGB_DAC RSET 39 |res._pAC RSET *V_Tv_DAGL K32 103 m Wabh, [ )4t
Vb .- _NC_MCP_RGB_DAC VREF B38 |RaB_DAC. VREF oo cLkoL Bt MCP DDC. CLKO

DDC:DATAD AL o o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 NC MCP_RGB_RED 25 RGB DAC Di sabl e:
= A39 NC _MCP_RGB_GREEN 25 Ckay to float all RGB_DAC signals.
w 2 o NC_MCP_TV_DAC_RSET E36 |Tv_DAC RSET RGB_DAC_GREE - y | gne .
%0 25 o 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_HSYNCLA40 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.DACRED A6 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 NC MCP_CLK27M XTALI N o C38 IXTALIN TV AL —> oo y . [¢]

R1842791 g NG MOP CLK27M XTALOUT o~ o8 haracaur v Conp / Pb Tv.DAC BLUE 36 NC CRT_IG B COWP_PB p 2 w0 &ayé_&ojl oat D;gﬁlél N_lTlv and X;I'{’-\hOJT_TV: g
1713w TV_DAC_HSYNC/ GPI O_44| D36 NC CRT_I G HSYNC o 25 %0 DDC_ DDC_ pul | -ups sti required.
wF o TV_DAC_VSYNC/ GPI O 45| G37 o NC CRT_| G VSYNC T 25 %

2
aaCEy LPCPLUS_GPI O E164GPI O 6/ FERR*/ | GPU_GPI O 6 | FPA_TXC_P| B35 LVDS IG A CLK P Ty 84 %0
oa 52 o1 77 vy DP_CA_DET B15GPI O 7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_NC35 o LVDS IG A CLK N @D 54 %0
» o NC_LVDS_| G BKL pwrg See bel O\I\i @9 || cp BKL_CTL/ GPI 0 57 | FPA_TXDO_P| B32 LVDS | G A DATA P<0> iy a5
- | FPA_TXDO_NRA32 LVDS | G A DATA N<O> 84 90
Interface Mde oo oo LVDS_1 G BKL_ON <« E37 |LCD BKL_OV GPI O 59 ez LVDS | G A DATA P<1> =
i : LVDS_I G PANEL_PWR «_F40 |LcD_PANEL_PWRI GPI O_58 I'FPA_TXDL_P - D o %
MCP Si gnal TVDS/ HDM Di spl ayPort < - - = | | FPA_TXD1_NoC32 o LVDS | G A DATA N<1> iy o a0
=MCP_HDM _TXC_P/ N TMDS_| G TXC_P/ N DP_I G M._P/ N<3> + o =MCP_HDM _TXC_P « 05 o e pmoaves e | ] | FPA_TXD2 P 22— Ve A AT A T eas D
=MCP_HDM _TXD_P/ N<O> | TMDS_| G_TXD_P/ N<O> | DP_I G_M__P/ N<2> . =MCP_HDM _TXC_N o E35 DM _TXC_N MLO_LANE3 N L TXD2_ - o %0
— — ) 1 & - s VL <o - | FPA_TXD3_P| B34 NC LVDS | G A DATAP<33 9 %0
=MCP_HDM _TXD_P/ N<1> | TMDS_| G_TXD_P/ N<1> | DP_I G_M__P/ N<1> —MCP HDM _ TXD P<0> s TGP 2> NG VDS | G A DATANES
=MCOP_HDM _TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2> | DP_| G_M__P/ N<0> e e vy R vy - HOM _TXDO_P/ M.0_LANE2_P | FPA_TXCE_N - e A . .
—MCP HDM _DDC CLK TMDS | G DDC CLK DP 1 G DG CLK s o =MCP_HDM _ TXD N<O> <« F35HDM _TXDO_N M.O_LANE2_N < WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
=MCP_HDM _DDC_DATA | TMDS_| G_DDC_DATA | DP_| G_DDC_DATA > @m-=ME_HOM _TXD Pel> +—F38 DM _TXDL P/MLO_LANEL P IFPB TXC P L3l o | NC LVDS |G B CLKP
_ — - — — — — — 9 =MCP_HDM _TXD N<1> <« 33 HDM _TXD1_N M.O_LANEL_N — A —> oD
=MCP_HDM _HPD TMDS_| G_HPD DP_I G_HPD Qm—= - | FPB_TXC_NGK3L o NC LVDS | G B_CLKN
DP_| G AUX_CH P/ N TP_DP_I G_AUX_CHP/ N| DP_I G_AUX_CH P/ N » g =MP_HOM_ TXD P<2> «—233 HDM _TXD2_P/ M.0_LANEO_P s - oD
— T —r = — - — = ° &om =MCP_HDM _TXD N<2> < B334HDM _TXD2_N M.O_LANEO_N | FPB_TXD4_P| 929 o LVDS | G B DATA P<0> oy 8 %0
NOTE: 1M pul | -down required on DP_I G CA DET if DP not used. I_ | FPB_TXDA_NH29 o LVDS | G B _DATA N<O> mpm ai 50
NOTE: 20K pul | -down required on DP_HPD_DET. o0 o qon—DP_1 G AUX _CH P <« D43 IDP_AUX_CHO_P | FPB_TXD5_P| L29 LVDS | G B DATA P<1> o om0
NOTE: 1K pul | -down required on DP_IG AUX CH Nif DP is used. o0 a1 omp PP 1 G AUX CH N < HA3DP_AUX_CHO_N < | FPB_TXD5_NK29 o LVDS |G B DATA N<1> oy 60
NOTE: HDM port requires level-shifting. |FP interface can GVUX | NT (See bel oW 31 |0 e oeror cp1 O 22 ] :Engzgfz tgg - tg% : g S $$2 Z:gz oD ° =
be used to provide HDM or dual -channel TMDS wit hout oD | G HPD > > = R S NC LVDS | G B DATAP<3 o 0
level -shifters. *O I = - FPLUG.DETS LL | Ere o gm0 NC LVDS_| G B DATAN<3DoD &
LVDS: Power +VDD_ | FPx at 1.8V o7 84 70 60 55 25 o - _PP1V8_S0O | FPB_TXD7_N - LoD © °°
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) %WDDJ FPA
M26_|+vDD_| FPB DDC_CLK2/ GPI O 23| G830 _ LVDS_| G DDC CLK oo o
s PP3V3_S0_MCP_VPLL - > ) >
16 mA (A01) 8 n’A+ M8 |+v PLL_| FPAB DDC_DATAZ/ GPI 0 24 B30 o 5. LVDS 1G DDC DATA O
8 mA M9 |+v_PLL_HDM poC_cLKa DBy DP | G DDC CLK T
w1 10 sz a0 0.0 1o PPCPUVTT_SO 725 Lvoo_Hom ooc DaTAl[ E31 o, | DP_1 G DDC DATA e e
95 mA (A01)
%0 25 (OO} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET [ 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
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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Alias to GMUX_INT for systenms with GVUX Il NOT TO REPRODUCE CR COPY I T
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010 _PCl_REQO_L T2 PCl _REQD# PCI _GNTO#|,R3 - NC PCI _GNTO_L .
s PCI_REQL L VO PCl _REQL#/ FANRPNR PCI_GNT1#/ FANCTL2[JUL0 > NC PCI_GNT1_ L ,
37 19 (oot} EW PWR EN T3PCI _REQ#/ GPI O_40/ RS232_DSR# PCl _GNT2#/ GPI O_41/ RS232_DTR#|-R4 > JTAG GMUX_TMS [om © 0 8
o o AUD | PHS SW TCH EN WPl _REQB#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPl O_39/ RS232_RTS#|,UL1 »> JTAG GVUX_TDI T © © 4
1 > MCP_RS232 SIN L T4PCI _REQ4#/ GPI O 52/ RS232_SIN¢  PCl _GNT4#/ GPI O_53/ RS232_SOUT#P3 - MCP_RS232_SOUT_L oo
o 13 ¢y MCP_ DEBUG<0> AC3 |pci _ADO PCI _CBEO# NC PCl _C BE L<0> ,
o 13y MCP_DEBUG<1> AEL0 |pci _ADL POl _CBE1#|,/AA6 NC PCI _C BE L<i1> ,
o 13 gy MCP_ DEBUG<2> ACA |pCi_AD2 PCI _CBE2# 1 NC PCl _C BE L<2> B
o 13y MCP_ DEBUG<3> AELL |PCi _AD3 PCl _CBE3#| ;W0 NC PCl _C BE_L<3> .
o1 1 caryMCP_DEBUG<4> AB3 |pCi AD4 S e —
o1 3By MCP_DEBUG<5> AC6 |pCi _AD5 PCl _DEVSEL#|,AA9 «—> NC PCl _DEVSEL_L .
o 13y MCP_ DEBUG<6> AB2 |pci_ADB POl _FRAVE#|.Y4 NC PCI FRAME L ,
o 13y MCP_DEBUG<7> AC7_|pci_AD7 PCl _| RDY# 0 NC PCl _I RDY_L .
- _NC PCl _ AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PCl _PAR
- _NC_PCl _AD<9> AA2 |pcl _AD9 PCl _PERR#/ GPl O_43/ RS232_DCDH# |5AB9 NC PCl _PERR L 7
» NC PCl _AD<10> A® |pci_AD10 PCl_SERR!# AT NC PCl _SERR L )
; NC_PCl _AD<11> ACLO |pci _AD11 PCI _STOP#|,Y2 NC PCl _STOP L .
! N2> A oz PGI_PNE#/ GPI O 30|57 - PM LATRI GGER L o =
, NC_PCl _AD<14> A5 |pai_pD14 G I'nt PU (S5)
, _NC PCl_AD<15> Y5 pci D15
, NC PGl _AD<16> V8 |pci _AD16 D_ PCl_RESETO#.RIO - MEM VTT_EN R —
7 NG PCl_AD<17> W6 _|pci _AD17 POl _RESET1#[RL1 - NC PCl _RESET1_L ;
, NC_PCl _AD<18> W |pci _AD18
, _NC PCl_AD<19> W |pai _AD19
e ———— woom . e
7 W8 pCl_AD21 - —->
, NC_PCl _AD<22> V2 lpa_AD22 PCl_cLki| R7 - NC PCl _CLK1 7
. NC_PCl_AD<23> Ve |pa AD2s PCl_CLKk2| R8 - o PCl _CLK33M MCP_R
. _NC PCl _AD<24> W3 |pal AD24
; _NC PCl _AD<25> W1 |paiApes l2R21910
, _NC PCl_AD<26> ®2 |pa ADZG 22
» NC_PCl _AD<27> W |pci _Ab27 ilisw
- _NC PCl _AD<28> Ul |pa AD2s 2402 )
; NC_PCl _AD<29> W |pci _aD29 POl _CLKI N_RO <= PO_CLK33M MOP PLACEMENT_NOTE=P| ace cl ose to pin R8
» _NC _PCl _AD<30> T5 |pCl _AD30
, _NC PCl_AD<31> U lpa _aos1
, _NC PCl_INTW L P2 lPCI I NTWE
r e Pa_LNTX L NGO _I NTX# LPC FRAVE#LADY o o LPC FRAME R L R1960 22 2 LPC FRAME L 12 an o
TP_PCl_INTY L N2 APCI _I NTY# e > 5% 17 I6W MF-LF 402 D>
., NC PCl _INTZ L NLJpQ 1 NTZ# LPC_PWRDWN#/ GPI O 54/ EXT_NM #|~AE12 LPC PWRDWN L oD 2 4
LPC_RESETO#,AES > LPC RESET L [T 26 84 91
, NC_PCI _TRDY_L v lpar_TrROVH O
LPC_ADO| ADB LPC AD R<0> R1950 22 1 2 LPC_AD<0> >
a5 a2 rrry— PMLCLKRUN_ L ADL1PCI _CLKRUN#/ GPI O_42 D_ LPC ADL| AD2 o o LPC_AD R<1> [O51 22 2 5% UI6W WELF 402 ) pc AD<1> o 42 44 06
LPC_ AD2| ADL o o LPC AD R<2> [062 22 > 5% I/I6W MF-LF 402 | pe AD<2> =g
ooy FW PLUG DET_L AB2 | PC_DRQL#/ GPI 0_19 | nt PU — LPC_ADB| ADS LPC AD R<3> [O53 22 2 S% TI6W M-LF 402 ) pc™ AD<3> o 2 4 os
> NC LPC DRQO L AE1 | PC_DRQO# Int PU 5% 17 16W M- LF 402
aa a2y LPCSERI RQ AE6 |Lpc SERIRQ | nt PU LPC_CLKO| AE9 > LPC CLK33M SMC R oo 26 01
1
U24 |enpss cnDos| Y26 1Ro1|<961
U26 |GND66 GND99| Y27 5%
U39 |GNDs7 GND100| ABL8 [Teyiis
U |eNDss a\p101| H34 2402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 IaND70 GNDL03| AB21 =
V17 |GND71 G\D104| AB23
V18 |GND72 G\D105| AB24
V20 |aND73 GND106| AB25
V22 |GND74 GND107| AB26
V24 |GND75 GNDLO8| AB27
V26 |oND76 GNDL09| AB28
V27_|aND77 D GNDL10| AB34
V28 |GND78 GND111| AB37
V33 |GND79 G\D112| AB4
V37 |GNDBO GND113| AB40
V4 |GND81 GND114| AC22
V40 |GND82 GN\D115| AC36
V7 _|GND83 GND116| AC40
V20 |GNDB4 G\D117| AB33
W2 |GND85 G\D118| ACS
W24 |GNDB6 GND119| AD16
V86 |aND87 GN\D120| ADL7
W0 |GND88 G\D121| AD18
W3 |GND89 G\D122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 GN\D124 | AD24
Y18 |GNDo2 GND125| AD25
Y19 IGNDO3 GND126| AD26
Y20 _|GND94 GND127| AD27
Y22 |GNDes GND128| AD28
Y24 |GND96 GND129| AD33
Y25 |GNDO7 GND130| AD34

o1

19

o1 19

o1 19

37 19

19

2802872828028 21718%18% 7 §° PP3V3_S0
; 96 85

MCP_RS232_souT L R1989 8.2K: |
5% 1/16W M- LF 402

PCl _REQD_L R1990 8.2K: 2 |

PCl _REol_L _991 8. 2K 1 > 5% 1/16W M- LF 402 |

FW PWVR_EN (992 8.2K1 2 5% ITI6W ME-LF 40277
MCP_RS232_SIN L R1994 8.2K1 2 5% L I6W WM-LF 402
- - - 5% 1/16W M- LF 402

MCP PCl & LPC
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oM T
U1400
MCP79- TOPO- B
BGA
(8 CF 11) External A
%0 20 qorp SATA HDD R2D C P - AJ7 |SATA_AO_TX_P UsBO_P[ C29 o o USB EXTA P B © o
% 39 (OOt} SATA HDD R2D C N -— AJ6 SATA_AO_TX_N USBO_ND29 USB_EXTA_N GBS 0 1
AirPort (PCle M ni-Card)
% % rmy_SATA_HDD_D2R N - AJ5_|SATA AO_RX_N use1_p| €28 NC USB M NI P oo
% % [Ty SATA_HDD_D2R P > AI4|SATA_AO_RX_P USBL NpD28 o o NC USB_M NI N Cors ©
External D
uss2_p| A28 NC_USB_EXTDP -
UsB2_NB28 o o NC USB EXTDN oo
%0 39 (oM} SATA ODOD R2D C P - AJ11l |SATA Al_TX_P Caner a
%0 20 o} SATA ODD R2D C N - AJ10 {SATA_AL_TX_N UsB3_P| F29 o o USB CAMERA P B 7 91 90
UsB3_N&29 USB CAMERA N 731 01
% % rmy_SATA_CDD_D2R N - AJ9 |SATA AL_RX_N ® &
% 39 TR SATA ODD D2R P - AK9 |SATA_A1_RX_P usB4_p| K27 USB IR P a1 o1
USBA_NL27 o o USB_I R N Ve
Geyser Trackpad/ Keyboard
uses_p| 326 USB_TPAD P s 0
; _NC SATA C R2D CP - AK2 |SATA_BO_TX_P USB5_NyJ27 o o  USB TPAD N GBS 50 0
; _NC SATA C R2D CN - AJ3 {SATA_BO_TX_N Bl uet oot h
usB6_P|_F27 USB_BT_P 731 01
TP_SATA C D2RN > AJ2 {SATA_BO_RX_N usB6_NRG27 USB_BT_N 73101
; NC_SATA C D2RP - AJ1 |SATA_BO_RX_P External B
< use?_p| D27 USB_EXTB P 10 01
- M USET NE27 3 5 USBEXTBN .
(/) ExpressCard
TP_SATA D R2D CP - AV |SATA B1_TX P < uses_p| K25 NC USB EXCARDP oo PP3V3_S5 18 18 22 24 26 30 3437 38 44
TP_SATA D R2D CN « A3 ]saTA BL TXN D) uses_NpL25 9w NG USB EXCARDN <. .. SR e et
NC_SATA D D2RN (/) Bxter n?\llc (L:JSB EXTCP
7 —-»> AL4 SATA B1_RX_N USBQJL_,ﬁ__—@q 01 1 1
» _NC_SATA D D2RP > AK3 |SATA_B1_RX_P USBO NIJ25 o o NC USB_EXTCN GBS © 522(1)(51 8R,22('|)(53
/6w /6w
usB10_p| F25 NC USB 10P ; 62" 62"
USB1O_NE25 o o NC USB 10N .
TP_SATA E R2D CP - ANL |SATA_CO_TX_P SD Card Reader
TP_SATA_E_R2D CN - AMLSATA CO_TXN Useil Pl K23 o USB CARDREADER P (mryo s R2050! R2052!
UsBl1 NL23 o o USB CARDREADER N gy o s o 8.2k 8.2k
TP_SATA _E_D2RN - AMR SATA_CO_RX_N LW yaow
TP_SATA E D2RP - AMB |SATA_CO_RX_P 402, 402 5
USB_OCO#/ GPI O 25L21 o USB EXTA OC L .
USB_OC1#/ GPI O_26(K21 o USB_EXTB OC L 4
USB_OC2#/ GPI 0 27/ MaPI 0121 o USB_EXTC OC L
TP_SATA F_R2D CP - AP3 |SATA_CL_TX_P USB_OC3#/ GPI O_28/ MGPI OH21 o EXCARD OC L .
TP_SATA F_R2D CN - AP2 SATA C1_TX_N
TP_SATA F_D2RN . AN3_|SATA C1 RX N +V_PLL_uUsB| L28 PP3V3_SO_MCP PLL_USB
TP_SATA F_D2RP g AN2 |SATA C1_RX_P 19 mA (A01)
USB_RBI AS_GN\D|_A27 o MCP_USB_RBI AS_GND
1
TP_MCP_SATALED L - E12 JSATA LED# GND131| AD35 R2086og
GND132| ADB7 %/IFI%EG
.. PP1VO5_S0_MCP_PLL_SATA AE16 |4y pLL_SATA GND133| ADSE 402,
84 mA (AOL) - CND134| AEZ2
1037 1018 12,11 300 5 1o _PPCPUVTT_50 CND135 AEZ4 =
TEEEZ A3 M (A01, DVDDO & 1) AF19 |+DVDDO_SATAL ggﬁg 239
M ni mum 1. 025V for Gen2 support ﬁgj 1337:1223 GND138| AD6
- GND139| AF16
@D AGL9_|+DVDDO_SATA4 S
AHL7 |+DvDD1_SATAL GADL41| AFIS
AH19 |+DvDD1 SATA2 GND142| AF20
- GND143| AF22
24 s _PP1VO5_S0_MCP_SATA AVDD G\D144| AF26
127 mA (AO01, AVDDO & 1) AJ12 |+AVDDO_SATAL GN\D145| AF27
. ANL1 |+AVDDO_SATA2 GND146| AF28
M ni mum 1. 025V for Gen2 support AKL2 |+ AVDDO_SATA3 QD147 AF33
AK13 |+AVDDO_SATA4 GND148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AML1 |+AVDDO_SATAG GND150| AF40
AML2 |+AVDDO_SATA7 G\D151| AGL8
ANL2 [+AVDDO_SATA8 G\D152| AR0
AL13 |+AVDDO_SATA9 GND153| AG22
GN\D GND154| AG26
ANL4 |+ AVDD1_SATAL GN\D155| AG36
AL14 |+AVDDL_SATA2 GND156 | AGA0
AML3 |+AVDD1_SATA3 GND157| AH18
AML4 |+ AVDD1_SATA4 G\D158| AH20
GND159| AH22
0 MCP_SATA TERMP AE3 |SATA TERMP GND160| AH24
R2040 =
%7-”“16\3 :; a:: §2$ﬁ_§ & Bx pins are notd used, gr tIJjL\J/BleDéli_?g_SAZAA?/BglA\SIAD_IQg_SATA.
VE- LF a \_ pins are not used, groun _ an | .
2402 MCP SATA & USB
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oM T
U1400 [ .
I\/CP79 TODO- B PP3V3_S0 A RTRANER
7 mAB(AO T
(9 o: 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/ lGW
< Rs R2170
o1 s ey HDA_SDI NO o G15 |HDA SDATA I NO D HDA_SDATA QUT| F15 o o12n HDA SDOUT R 1 2 HDA SDOUT Qs ____
- Int PO - % | Bl OS Boot Sel ect |
I R2171 M | ‘
, NC_ M.B_RAM SI ZE o J14 /DA SDATA I NL_GPI 0.2/ PS2_KB_OLK foA BITAK IS o  ou HDA BIT CLK R 1,35 2 HDA_BI T_CLK o oo ' 1/F | HDA_SDOUT | LPC_FRANVE# !
I nt PD 5% | |
szg‘é" R22]272 | LPC 0 0 |
77,70,69_65 63 60 50 55 51 TP_M.B RAM VENDOR _» 15 |HDA_SDATA_| N2_GPI O_3/ PS2_KB_DATA HDA_RESET*|5KIS o o120 HDA RST R L 1 2 HDA RST_L oD 55 = ! !
SIS 0 A e PP3V3_S0 (MXM OK for MXM syst ens) Crt PD ey : PCl 0 1 :
R2110 R221273 Vo5~ | SPI O 1 0 |
49,9 HDA_SYNC| L15 21 g0 HDA SYNC R 1 2 HDA_SYNC oo 55 o | |
%/ie\év il | SPI 1 1 1 |
402 Mios" | |
2 MCP_HDA PULLDN_COMVP AL5 |HpA PULLDN_COWP HDA_DOCK_EN*_GPI O_4/ PS2_NBS_CLKIKLT MCP_GPI O 4 " ‘SP' 0 = SPI_CSO_L, SPI1 = SPI_Cs1 L ‘
HDA_DOCK_RST*_GPI O_5/ PS2_M5_DATARL17 o AUD | 2C I NT_L a2 0 | R1961 and R2160 sel ects SPI 0O ROM by |
.« _PP1VO5_S0_MCP_PLL_NV default, LPC+ debug card pulls
37 mA (A01) 20 MA ¢ AE18 vV PLL_NV_H SLP_S3*GL7 o PM SLP_S3_L [OOTS 7 34 37 42 69 82 84 : LPC_ FRAI\/E# high for SPI1 ROM overri de. :
17 mA |_AE17 |+v pLL_SP_SPREF SL:[SNST: f&; - Em SIIZE 24’\’5-": L oo © 34 | NOTE: MCP79 does not support FWH, only
S8 - [oOD 7 40 42 43 60 70 | LPC ROMs. So Apple designs wili
40 45 as 43 a2 g0 20 229 7 PP3VA2 GBH » SPI ROM USE M_B e 124 |GPI O 1/ PVRDN_OK/ SPI_CSL | not use LPC for Boot ROM overri de. |
o - THERM DI ODE_P| B11 MCP_THMVDI CDE_P D 4 % .
43 a2 37 34 SMC_ADAPTER EN _»_ L26GPI O 12_SUS_STAT_ACCLMIR_EXT_TRI G L - - - | NOTE: MCP79 rev AOl1l does not support |
[ —-> THERM DI ODE_NRCL1 MCP_THVDI ODE_N 8 96 5155 59 60 63 68 69 70 77 i i
A R -~ e e E RS SPI1 option. Rev BOL will. !
R%&%Q 4Rg219%1 , _NC_SB_A20GATE o K3 |oocaTE  Int PU gRaREgTeY o -
‘o 19% TP_MCP_KBDRSTI N L _» L18KBRORSTI N+ | Nt PU MCP_VI DO/ GPI O_13| L20 MCP_VI D<0> OOt 21 66 T T BIE &l N Y e o T T |
VELDE Ve OF 2 oy SMC_WAKE SCI_L > CloJsiopver  Int PU (S5) MCP_VI DL/ GPI O 14| MO o MCP_VI D<1> o = o ‘ BUF_SI O CLK Frequency
4025] |p402 i SMC_RUNTI ME_SCI_L e CIBJEXT sM/GPi032* Int PU (S5) NCP_VI D2/ GPI O 15| N1 MCP_V| D<2> oD 2 o Frequenc ‘
= ! q Y | HDA_SYNC !
SM | NTRUDER L _» B20I NTRUDER* SPKRL.C13 MCP_SPKR . 5 ‘ VHz ‘
-~ - BOOT_MODE_USER ! 24 1 !
TP_MCP LID L > M5l Int PU (S5) R2181 ‘ ‘
2 oy PM BATLOW L > Madiier Int PU (S5) SMB_CLKO[ L19 SMBUS MCP_0_CLK [OOTS 12 28 20 45 91 ROQK 8 | 14. 31818 Mz |
SVB_DATAO| K19 o o SMBUS_MCP_0_DATA GBS 13 28 29 45 1 5% USER node: Nor nal | |
o o > PM_DPRSLPVR > M2 [Py DPRSLPWR ( ) SMB_CLKL/ MBMB_CLK| @1 SMBUS_MCP_1_CLK QD #5 o o5 o1 VelF SAFE npde: For ROMBIP — — = — = — = — = — — = — = —— — = = — = — —
SVB_DATAL/ NBMB_DATA| F21 o o SMBUS_MCP_1_DATA G @5 60 55 51 2402 recovery r—-—— - - - ———— < —— === 1
« rm PM_PVRBTN_ L - ClbgpwreTv I nt PU (S5) ) SVB_ALERT*/ GPI 0 64[V83 ) AP_PWR_EN oD = s \ SPI Frequency Sel ect \
g - Connects to SMC for
26 PM SYSRST DEBOUNCE_L —»_ D6 RSTBTN* | Nt PU = h | |
& e automatic recovery. Fr equency|SPI _DO| SPI _CLK
(MGPI O2) FANRPMD/ GPI O 60| B12 o MEM EVENT_L 2120 20 a2 ‘ — — ‘
RTC RST_L G20 [RTC RST* - - o
. RST_ " 3 FANCTLO/ GPI O 61| A2 CDD_PVR_EN_L & ! 31 Mtz 0 0 ‘
(MGPI GB) FANRPML/ GPI O 63| D12 o SMC | G THROTTLE_ L 21 a2 43 | |
w PM RSMRST_L _»_ D20 |pvreD_SB 1062/ Cl2 o ARB_DETECT N
" mrr_m MCP_PS_PWRGD =T FANCTL1/ GPI O - a ! 42 MHz 0 1 :
|
2 [y MOP_CPU_VLD »C17 lcru v CPUVDD_EN| D17 MCP_CPUVDD_EN o = ! 25 Mz 1 0 \
| I
16 I TAG MCP_TDI _» FE19 pTAGTDI I Nt PU SPl GO/ GPIO 10| Cld o SPI CSO R L o | 1 MHz 1 1 |
- aom JTAG NCP_TDO < F19 [37AG T0O U TR SPI_CLK_R = ! ‘
136 JTAG MCP_TMS o J19 hTAG T™MB I Nt PU — L —> oom 44 1 NOTE: Straps not provided on this page.
> —-»> SPI_DI/GPIO 8| CL5 o SPI _M SO s 01 e tabs TR pRAvIEed PH TN s Peds.
7013 0 > J TAG_MOP_TRST_L o J183TAG TRST* b TV 2P MR R am
7013 0 o J TAG_MCP_TCK o 619 Jy7AG Tox _ ) > @ s o
20 [Ty MCP_CLK25M XTALI N > Al XTALIN SUS_CLK/ GPI O 34| B18 o PM CLK32K SUSCLK R o 26 o
20 (@OT} MCP_CLK25M XTALOUT o« B16 IXTALOUT BUF_SI O_CLK| AE7 o TP_MCP_BUF_SI O CLK
20 IR RTC CLK32K XTALI N —» ALY IXTALIN_RTC TEST_MODE_EN| K22 o MCP_TEST MODE _EN
2 T} RTC CLK32K XTALOUT <« BL9 IXTALOUT_RTC PKG TEST| L22 o
'R2163 'R2190
R2150' |'R2151 10K 1K
10K 100K lllGW 1/ 16W
5% 50% NVE-LF
17 16W 1/ 16W 2402 2402
MF-LF MF- LF
4022 2402
- PP3V3_S0 PUBNNRERLE
HDA Q_,It put Caps gagg e 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
50 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R - 62" 62" 62" 462"
HDA BIT CLK R ., o MCP_GPI O 4
HDA RST R L 21 01 AUD |1 2C I NT_L 21 60
HDA_SYNC_R . VEM EVENT_L w0 20 2 MCP HDA & M SC
SMC | G THROTTLE L 21 42 43 MCP_VI D<0> ,,; ¢ —
C2170: Cc2172 MCP_VI D<1> ., SYNC_MASTER=T18_M.B SYNC_DATE=12/ 12/ 2008
10PE —— 10'33';:: ARB_DETECT n MCP_VI D<2> ,, 4 NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
CERM 2 CERM 2 THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
402 402 1 1
Ro147 R2155 |'R2156 B e TR Ve
1C2171 1 C2173 $ew lllGW l/lGW | TO MAI NTAI N THE DOCUMVENT | N CONFI DENCE
L TOPF L TOPF MELF ML ML 11 NOT TO REPRODUCE CR CCPY I T
T, 38 T, 38 2 2 2 111 NOT TO REVEAL OR PUBLISH | N WHOLE CR PART
2 CERM 2 CERM
402 402 1 STZE | DRAW NG NUVBER REV.
- = D 0517892 Ao.0
= d} APPLE | NC. SoATE = =
21 o7
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Current

nunbers from enai |

AH26

AH33

AH34

AH37

AH38

AJI39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AVR4

AMR6

AMBO

ANVB4

AMBS

AMVB7

AMB8

AV

AVB

AMP

AMD

AP26

AN28

AN30

AN39

AN4

Y7

AP10

AU26

AP14

AU14

AP28

AP32

AP34

AP36

AP37

AP4

AP40

AP7

AWR3

AR28

AR32

AR40

AT10

AR12

AT13

AT29

AT33

AT6

AT7

AT9

AY21

AY22

L12

AU12

AU28

AP33

AU32

AR30

AU36

AU38

AV32

AV36

AV4

AV7

AWL1

ARA4A3

AWMI3

AY10

AV12

AY30

AY33

AY34

AY37

AY38

AY41l

oM T

U1400

MCP79- TOPO- B
BGA

(11 OF 11)
GND161 GND253| AV40
GND162 G\ND254| BAL
GND163 GND255| BA4
GND164 GND256| AVB1
GND165 GND257| AY6
GND166 GND258| L35
GND167 GND259| BC33
GND168 GND260| BE37
GND169 GND261| BAL
GND170 GND262| AY1l4
GND171 GND263| BSS
GND172 GND264| C2
GND173 GND265| D10
GN\D174 G\D266| D14
GND175 anp267| DS
GND176 GND268| D18
GNDL177 GND269| D19
GND178 GND270| D22
GND179 GND271| D23
GND180 GND272| D26
GND181 GND273| D30
GND182 GND274| D37
GND183 GND275| D6 .
G\D184 aND276| E13
GND185 G\D277| E17
GND186 anp278| E21
G\ND187 aND279| E25
GND188 GND280| E29
GND189 anp2g1| E33
GND190 GND282| F12 .
GND191 GND283| F16
GND192 GND284| F32
GND193 GND285| F8
GND194 GND286| GLO
GND195 GND287| Gl2
GND196 GND288| Gl4
GND197 G\ND289| Gl16
GND198 GND290| BC12
GND199 GND291| &22
GND200 GND292| R4
GND201 GND293| AV20
GND202 GND294| B4
GND203 GND295| G4
GND204 GND296| A3
GND205 D aND297| &6
GND206 GND298| &8
GND207 GND299| HL1
GND208 GND300| HLS
GND209 GND301| AVB5
GND210 GND302| H23
GND211 GND303| AN8
GND212 GND304| G40
GND213 GND305| J12
GND214 GND306| J8
GND215 GND307| K10
GND216 GND308| K12
GND217 GND309| K18
GND218 GND310| K26
GND219 GND311| K37
GND220 GND312| K4
GND221 GND313| K40
GND222 GND314| K8
GND223 GND315| AUL
GND224 GND316| L40
GND225 GND317| L43
GND226 GND318| L5
GND227 GND319| MLO
GND228 GND320| MB4
GND229 GND321| MBS
GND230 GND322| MB7
GND231 GND323| Y28
GND232 GND324| Y33
GND233 GND325| Y34
GND234 GND326| Y35
GND235 GND327| Y37
GND236 G\ND328| Y38
GND237 GND329| AB17
GND238 GND330| ABL6
GND239 GND331| AN26
GND240 GND332| AD7
GND24 1 GND333| ML1
GND242 GND334| AM
GND243 GND335| ABL9
GND244 GND336| AY13
GND245 G\ND337| P11
GND246 GND338| Y6
GND247 GND339| T11
GND248 GND340| V11
GND249 GND341| Y11
GND250 GND342| AH16
GND251 GND343| T22
GND252

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

66 46 24 8 7

46 45 44 43 42 40

26 21 8 7
65 64 62 81 50

9 10 11 12 13 14 17 18 20

1182 mA“(ABT)

82 84 85 96

450 mMASCABTS

70_82_87 98

78 18 20 24 26 30 34 37 38 44
54764 68 5

266 mA"(ADT)

78 24 34 68

oM T
U140
NCP?QéLBTqODO B
PPVCORE_S0_MCP_REG (10 OF 11) PPCPUVTT_SO
23065 mA (A01, 1.2V) AA25 |+vDD CORE1 +VTT_cPul| R32 1139 nmA
16996 mA (AO01, 1.0V) AC23 |+VDD_CORE2 +VTT_CPU2| AC32
U25 |+vDD_CORE3 +VTT_CPu3| E40
AHL2 |+vDD_CORE4 +VTT_CPu4| J36
AGLO |+VDD_CORES +VTT_CPUS| N32
AG5_|+VDD_CORE6 +VTT_CPUB| T32
Y21 |+vDD_CORE7 +VTT_cpPur| U32
Y23 |+VDD_CORES +VTT_CPUB| V32
AAL6 |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cPulo| P31
AA27 |+VDD_CORE11L +VTT_CPUL1| AF32
AA28 |+VDD_CORE12 +VTT_CPU12| AE32
ACL6 |+VDD_CORE13 +VTT_CPU13| AH32
ACL7 |+VDD_CORE14 +VTT_CPUL4| AJ32
AC18 |+vDD CORE15 +VTT_CPUL5| AK31
ACL9 |+VDD CORE16 +VTT_CPU16| AK32
AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
A1 |+vDD_CORE18 +VTT_cPu18| AL31
AAL7 |+vDD_COREL9 +VTT_CPUL9| AB32
AC24 |+vDD_CORE20 +VTT_CPU20| B41
AC25 |+vDD CORE21 +VTT_cPu21| B42
AC26 |+VDD_CORE22 +VTT_CPU22| G40
o AQ27 |+vDD_CORE23 +VTT_CPU23| CA1
AC28 |+VDD_CORE24 +VTT_CPU24| C42
AD21 |+VDD_CORE25 +VTT_CPU25| D39
AD23_|+VDD_CORE26 +VTT_CPU26| D40
W27 |+vDD_CORE27 +VTT_CPU27| D41
V25 |+VDD_CORE28 +VTT_CPuzg| E38
AAL8 |+VDD_CORE29 D: +VTT_CPU29| E39
o AE19 |+vDD_CORE30 +VTT_CPU30| F37 ¢
AE21 |+VDD CORE31 +VTT_CPu31| F38
AE23 |+vDD_CORE32 +VTT_cPu32| F39
AE25 |+VDD_CORE33 +VTT_CPU33| &36
AE26 |+VDD_CORE34 +VTT_CPU34| &7
AE27 |+VDD_CORE35 +VTT_CPU3s5| 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_CcPu4s| MB1
AH23 |+VDD_CORE47 +VTT_CPU47| MB2
AF9_|+vDD_CORE48 +VTT_cPus4g| MB3
AA20 |+VDD_CORE49 +VTT_CPu4g| N31
AGL1 |+vDD_CORE50 +VTT_CPUsO| P32
AGL2 |+vDD CORE51 +VTT_CPUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AR5 |+vDD_CORE54 +VTT_CPUCLK| AG32 43 mMA
AG3 |+VDD_CORESS
AGA_|+VDD_CORES6
v VoD CoeT PP3V3_S0
— +3.3V_1[ AD1O
AG7_|+VDD_CORES9 | AEs
AG8 |+vDD_CorESO ey
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
w6 — +3.3V_7| AA8
+VDD_CORE65 +3.3v 8lYo
AH2 |+vDD_CORE66 -
AA23 |+VDD_CORE67
W28 |+vDD_CORE68
AH25 |+vDD_CORE69 PP3V3_S5
AH21 |+vDD CORE70 +3.3V_DUAL1| G18 16 M
AH3 |+VDD_CORE71 +3. 3V_DUAL2| H19
AHA |+VDD_CORE72 +3. 3V_DUAL3| J20
AHS_|+vDD_CORE73 +3. 3V_DUAL4| K20
AH6 |+VDD_CORE74
AH7 |+VDD_CORE75  +3. 3V_DUAL_USB1| &26 250 mA
AH9 |+VvDD CORE76  +3.3V_DUAL_USB2| H27
AA24 |+vDD CORE77  +3. 3V_DUAL_USB3| J28
W21 |+vDD CORE78  +3. 3V_DUAL_USB4| K28
W23 |+vDD_CORE79
W25 |+vDD_CORESO
AFLZ J+VDD_COREB1 PP1V2R1VO5_S5
PP3V42_G3H VoD AL o
¥
ég Eﬁ E%; A20 |+vBAT +VDD_AUXC3| V21

docunent nunber).
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MCP79 AO1 Silicon Support

SYNC_MASTER=T18_M.B

SYNC_DATE=03/ 31/ 2008
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Cor e 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 mMA (A01, 1.0V)
(No 16 vs. EG data) C25001 011 021 031 1C2504 |1C2505 [1C2506 [1C2507 |1C2508 |1C2509 |1C2510 [1C2511 |1C2512 |1C2513
| PR R TR TR S S < F W e TR T TE TR
oy oy oy oy %51 %051 4851 4851 So5M So5M So5M So5M So5M So5M
D MCP PCI E (DVDD) Power B MCP SATA (DVDD) Power L2570 NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402, 2x 0. 1luF 0402 (16.9 uF)
w1l 13 11 39 9,05 5, PPCPUVTT_SO w017 1000 13 33 39 9,07 5, PPCPUVTT_SO w017 36 15 13 11 39 9,01 5, PPCPUVTT_SO 30-OHVE5A  Apple: 5x 2.2uF 0402 (11 uF) PP1VO5_SO_MCP_PEX_AVDD ,
57 mA (A01) 43 mA (A01) 333 mA (A01) 1 2 M NRECR W BTH=0: 206 mA (A01)
0603 =T.
Cg571§1 1C5'§16 1(:%:517 1C253¢8 JiCZSJﬁg Cg57291 1(:25%1 1C25U?=0 1(:25]\)?:1 1C25{JF7:2 1(:25]\)?:3 1(:25]\)?:4
. - - L u u . u — — — -
wro T T T Ao T, %5 %E T %“w o g%% gg
iy 4851 4851 So5M So5M iy G65M M r M r M M M 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)
o0 24 22 6 7 _PP1V2R1IVO5_S5 37 34 33 24 10 0 7 _PPL1V2RIVO5_ENET 30- OHM 5A PP1V0O5_ SO MCP_SATA AVDD , ,,
— 105 mA (A01) o 131 mA (A01) L1y Y YLz, : 127 mA (A01) —
0603
1C252 5 1(:25%6 Cg572§1 1(:25%9 > >
u u . u —
9 g B 8
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 B
w1l 13 11 39 9,05 5, PPCPUVTT_SO Apple: 7x 2. 2uF 0402 (15.4 uF) s+ PP1VO5_SO_MCP_PLL_UF 30- OHWH 1. 7A PP1VO5_SO MCP_PLL_FSB .,
1182 mA (A01) 562 mA (A01) 1YY Y2 M NRECR W BTH=0: 270 mA (A01)
0402 =1.
C 1 CZSU%O 1 C25U:F3:1 1 C25U:F3:2 1 CZE{JF%:% 1 C25U:F3:4 1 C25U:F3:5 JiCZSU%G Cg5789 1 1 C25b81 C
T %g T ?‘%“R/ T ?‘%“R/ T o B o T B p o ' 2L§§'7’2 %8(%
M r M M M M 5*“’L.: M iy ? g
MCP Menory Power B L2582 i
2928 16,32 118 7 PP1VBR1V5_ SO_FET 30-OHM 1. 7A PP1V0O5 SO MCP PLL PEX .,
4771 mA (AO1, DDR3) 1 m 2 MN-RECR W DTH=0: 84 mA (A01)
91 1(:25]\)4}:1 1C25{J4F1:2 1(:25]\)4}:3 1(:25]\)4}:4 1(:25]\;1:5 1(:25]\;1:6 1(:25]\)4}:7 1(:25U4 LCZE{J 49 CA%SYBIZZ 1 1C25b§:3
TR LR LR LW LW LR LW Tw LW 2304,2 -
iy 2 ghm So5M 2 ghm So5M oM So5M So5M 2 ghm ?S 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) L2555 Popl o 1x 2. 2ur 0402 (2.2 UF) 30-L02—||\5/|-8147A bP1VOS SO Ll SATA
@ ol g L PPBVS_SO APPLE: 4 2. 2uF 0402 (8.8 uP) A 1) PP3VS_SO 80-CHM 1. 7A " PP3V3 SO MCP PLL USB . 1YY L2 o ' "
BB 450 (A01) #5719 m (A01) 1 2 4 NECRSWLDTH= 2 19 mA (A01) 0402 i VOLTAGE=T. 05V 84 mA (A0D)
0402 =3.
1 1
12850 [1C2851 |1C2852 |1 (2553 1 C2555 o381 §oRgd
LS5 LU L350 20 L 5Ur 2 %3/1
—— %9 —— %9 — —— %09 AN \
3 THRNNEY ~ TR Y TRy 2 sl w2
B 2-LF 2-LF M e M e 2-LF
. ) L2586
MCP 3.3V AUX/ USB Power NV: 1?( 4. 7uF 0603, 1x 0.1uF 0402 (4.8 uF) MCP 3. 3V Et her net Power NV: 1?( 4. 7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30-CHM 1. 7A PP1V0O5 SO MCP PLL CORE ..
o eolzo e e 209?}1“7‘ 22 PP3V3 S5 Appl e: 1x 2.2uF 0402 (2.2 uF) 3055 24 18 5+ _PP3V3_ENET_PHY Appl e: 1x 2.2uF 0402 (2.2 uF) 1 (\(m 2 VCLTAGE_I VBT . 87 mA (AO1)
266 MA (AO1) 83 mA (A01) 0402 >
C2560 1 CZE{JF6:4 Cg578§ 1 1 C25b§:7
A ! B T
M e M e 505 2 o5%
| L2588
NV: 1x 4.7uF 0603, 1x 0.1uF 0402 (4.8 uF) 30-OHM 1. 7A PP1VO5 SO MCP PLL NV "
L 2 (YY Y L2 - : 37 mA (AO1)
0402 VOLTAGE=T. 05V
é 1 1 CZE{JFS:Q 1 CZSU?:O
VRef 2L§°/ T T Soo p J
iy So5M So5M
MCP St andard Decoupl i ng
SYNC_DATE=06/ 18/ 2008

MCP 3.3V/ 1. 5V HDA Power

Appl e: 1x 2.2uF 0402 (2.2 uF)

68 63
a5 43

.
w505, ¥ PP3V3_S0
BRI g

7 mA (A01)

82 81 80 77 70 69

1C2562

MCP79 Et her net

PP3V3_ENET_PHY

34 33 24 18 8 7

SYNC_MASTER=T18_M.B
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ZUF
RQ/
e
R2591*
1. 47L§
A iy
L2595 2
5734 33 20 18 s 7 _PP1V2R1VO5_ENET 30- OHM 1. 7A PP1VO5_ENET MCP PLL_NAC ., MCP M | VREE .
oo AGEET 08V 2 o m (A0 R2590* AGREES Yo THE FoLLOA
1C2596 1.47K 1C2591 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
L 0 1UF '1 18% oA UF 11 NOT TO REPRODUCE OR COPY | T
2%}%’ N{E-bg 2 02M 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
M 2 P
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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)

1937 1013 12 13 19 90,7 5 PPCPUVIT_SO

2 20

95 mA (A01)
Cg671§ 1 1 CZ%1:6
©20% 0%

X }{ 2 2 ‘r\ﬁ

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

NO STUFF 1R2620 NO STUFF lR2630
6201 1K
° %ﬁ@ Hiew Lﬁw ?EF
2 2 2
o 2
WF: Checklist says 0-ohmresistor placeholder for ferrite bead.
1x 4. 7uF 0603, 1x 0. 1uF 0402 (4.8 uF)
L Apple: 222
A T 0 PP3V3_ SO ‘ 30% A PP3V3 SO _MCP_VPLL 1
30785781 7500 87 s 13" 58 1 2 — -
16 mA (A01) 0402 . VNTREGR W b 16 mA (AO1)
C2640 i 1C2641
4. 7V —

F TUF
A - %
S

Xi aowei

Lin provided 11/12/2007 3:22pm (no official docunment 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— NO_TEST=TR
NC MCP_RGB BLUE — NC_MCP_RGB_BLUE 8 25
=S VARKE- BASESTRUE— NO_TEST=TRUE'
NC MCP_RGB HSYNC — NCt_lé/CP RGB_HSYNC g
= WAKE BASE=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 s 25
— VAKE_ BASEETRUE NO— |tb|_|HUé
NCCRT IGG Y Y — NC CRT IG G Y Y 25
VAKE_ BASESETRUE NO— |tb|_|HUé
NC CRT_1G B COW _PB_—— NC CRT |G B COVP_PB
— VAKE_ BASEETRUE NO_ |tb—r—|HUé
NC CRT_| G HSYNC — NC CRT | G HSYNC 18 25
— VAKE_BASESTRUE = NO_TEST=TRUE'
NC CRT_|I G VSYNC — NC CRT | G VSYNC 18 25
— VAKE BASESTRUE NO_TEST=TRUE'
NC MCP_RGB DAC RSET — NC RGB DAC RSET s 25
— VARE BASESTRUE —NO_TEST=TRUE
NC MCP_RGB DAC VREF — NC MCP_RGB_DAC VREF g =
— VAKE "BASE=TRUE NO_ TEST=TRUI

NC_MCP_TV_DAC_RSET

NC_MCP_TV_DAC VREF

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

NC MCP_CLK27M XTALI N

NC MCP_TV_DAC VREE 5
VAKE_BASESTRUE ~ NO_TEST=TRUE

NC MCP_CLK27M XTALOUT

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

%0

%0

NC MCP_CLK27M _XTALCUTEm .
VARE_BASE=TRUE NO_TEST=TRU
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RTC Power Sources
Pl at f orm 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 -
s in s o ey, PP3VA2_GBH — PP3VAZ_GBH .y o oo oo s s s o s & 5% i D
56%63°63%65 = 10%3 6% LW R2883
4 1M303Nz SMC_LRESET L o
PLACEMENT_NOTE=P| ace cl ose to U1400 M:Slg‘,é"
hob
1
2803 2802t G280
I R Y Wy,
8,2 2 6.2 2 x5 °
482 482
PCl E Reset (Unbuffered)
- 57 2 17 [T I’\D/&E%BAEEEEUTE L — PCIE RESET | o 17 26 37 1
C2810 R2§90
1 2 GMUX PCl E RESET L 26 84
RTC Cr yst al T2pF L VARE BASETHOE
- ormy_RTC_CLK32K_XTALQUT _, 12 ToW
R2810 8‘5& 202 — GMUX_PCIE_RESET_L T 2 5
1,9, 2 RIC CLK32K_XTALQUT R 403" R2891
NO STUFF 5% 0
16! CRI TI CAL 1 2 PCA9557D RESET L 27
Re8LL, g ¥2810 ° e =
Nfclg NGV Rego3 i c
25 22 ! S4sSMY C%zspjﬁl 1 2 BKLT PLT RST L o s
5%
2 o RTC CLK32K XTALI N 1 } } 2 _15\4\/ R2894
5% 402 5
38:\2/M < 1 2 MN _RESET L oo 5
402 510{8\'4\/
R2895 905
MCP 25MHz Cryst al 815 11\ 2 CARDREADER PLT_RST L ——
2wy MCP_CLK25M XTALOUT 1 1w
ho5"
R2870
NO_STUFF MEM VIT_EN R 1,33 2 MEM VIT EN
1 fany [T ° 65 70 —
R2816’ ¥
5 G
L5 R2825
o o MOP_CLK25M XTALI N o . LPC_CLK33M SMC_ R PLACEVENT_NOTE- ace ol 0se 1o U400 1 33, 5 LPC O K33M SMC o o
5%
i o
1 2 LPC CLK33M LPCPLUS OO 4 o
MCP SO PWRGD & CPU VLD e ACENENT NOTE- ace ol one 1 (100
- R2827 hos"
373030 20 2220105 7 PP3V3_S5 1,338 2 LPC_CLK33M GMUX oo o B
’ 5%
16
5% SE%SNC Mokt
%BE F PLACEMENT_NOTE=P!| ace cl ose to U1400
I 40§M R2829
o 2 rmy_PM CLK32K_SUSCLK_R 1,52 2 PM CLK32K_SUSCLK _ goom sz o0
MCPSEQ_SMC PLACEMENT_NOTE=Pl ace cf ose to UL400 , 5%
: TCTSZOBAFEAPE R2853 RELpEY
o« rmy_ALL_SYS_PVRGD 2 8 hob
U285\" SO_AND | MP_PGOOD 1 2, NOP_PS_PWRGD g =
s o> VR_PVWRGOOD_DELAY s 5%
— MCPSEQ_SMC G
MCPSEQ M X |
1 R2852
1.9 2
MCPSEQ M X 5%
Rogb1 M
N opsEg S FUAL o Reset Button
Y R 850 > PM SYSRST_L —
MCP_CPUVDD EN 1 2
MR SRR P ————— R2§96 RRGOO 10K pul1-up 1o 5.3V 50 inside 1cr ey
b{zg%‘év w10 rmy_XDP_DBRESET_L 1 0 > D %z PM SYSRST_DEBOUNCE L oy, sc
51{137 OMT 51{137 NO STUFF SYNC_MASTER=DDR SYNC_DATE=12/ 15/ 2008 A
MCPSEQ SMC represents MCP79 ' M.B' power sequenci ng connect i ons 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 g% %
MCPSEQ M X is cross between M.B and internal power sequencing, which %}b\év 2 422 TE(E)DI NFCR'\MT %L%B‘%D HEFﬁ:N !raETEESEECPg?HARV
results in earlier ROVSIP and MCP FSB I/ O interface initialization 402 AGREESTOTHEFCLLON'\G
. S| LK_PART=FP SYS RESET | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
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VR_PWRGOOD_DELAY shoul d guarantee CPU VLD does not go high before 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
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Page Not es

Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF FRAME BUFFER VREF
. =PPava_S3_VREFNRGN
- DAC channel A B A B C D
. =PPava_Ss_VREFNRGN
- M n DAC code 0x00 0x00 0x00 0x00 0x00 0x00
- =PPVTT_S3_DOR BUF
— Max DAC code 0x87 0x87 0x87 0x87 0x55 OxFF
Signal aliases required by this page: Max sink | -3.75 mA 3.75 mA -3.75 mA -3.75 mMA 0.91 mA -59.04 mMA SO D MM A and SO DI MM B Vref setti ngs shoul d be n'argi ned separ atel y
- =l 2C_VREFDACS_SCL. Max source | 5 mA 5 m 5 mA 5 m 0.52 mA 51.15 mA
| 2C_VREFDACS_SDA Nomi nal Vref 0.75 V 0.75 V 0.75 V. 0.75 V 0.70 V 1.248 V (i.e. not sinultaneously) due to current linmitation of TPS51116 regul ator.
- =12C_PCA9557D_SCL Mn vref 0.375 V 0.375 V 0.375 V 0.375 V 0.091 VvV 1.042 Vv
- =12C_PCA9557D_SDA Max Vref 1.250 V 1.250 V 1.250 V 1.250 V 1.044 V 1.426 V PPVTTDDR_S3
BOM opt ded by th Vref Stepping 6.5 nv 6.5 nv 6.5 nv 6.5 nv 11.2 nv 1.5 v ¢
VREF:;;“MS provided by this page (per DAC LSB) 10m nmax | oad
NO, VREFIRGN R2903 VREFVRGN
, 200
‘ e
5902 oL PPOV75_S3_NMEM VREFDQ A
MRGN Bl r 28
1 \(/5%03 2] Mz%s R2904 VREFMNRGN M NERERR-WBTHES: 3
of UF VREFNRGML VREFMRGN_DQ SoDl MvA_BUE 1,299 5
PP3V3_S3 2 40§M A3 4oV A4 VREF SOOI EN 110{5'\4\/ Pl ace close to J3100.1
70 52 50 45 32 91 21 8 7 1 . MRGN_DQ MVA_ s
VREFMVRGN VREFMVRGN R2905 VREFVRGN
1€2900 |+ €2901 S R2£19(()301K“ L 200 5
=% p— VREF
2 Og‘/ 2 1§ ¢y 18w
\ M i - PF PPOV75_S3_NMEM VREFDQ B
- B1 2 2 402! 205 J _ SO ( X
SN I\&g?z%s = R2906 VREFMRGN -RECR- m
= VREFMVRGN VRE%@NFI VREFMRGN_DQ soDl MvB_BUE 1,109 5
s{U2900 al, & 11°{‘§¥v Place close to J3200.1
VDD + v 27 VREFMRGN_DQ_SODI MVB_EN ok
o0 45 42 39 27 Ty SMBUS_SMC_MGMT_SCL 6sc.  wsop VOUTAIL  VREFMRGN DQ SCDI MM
01512 3 gy SMBUS SMC MGMI_SDA  7spa N voursl2  VREFMRGN CA SODI MM = R2902«~ Rzzgg)g VREFMRGN
100K
9/a0 3 vautc4  VREFNMRGN_CPUFSB %?{E%gé VREF L2
ADDR=0X98( WR) / 0x99( RD) 10 & vourps  VREFMRGN_FRAVEBUF > 205 Agg}é’ PPOV75_S3_MEM VREFCA A
VRGA Bl L P! 28
an 1 \(/5%04 \ﬁ, N Mz%% - R2910 VREFMRGN -RECR- mm
$ g@{(}w VREFNRGML VREFMRGN_CA_SODI MvA_BUE 1,399 5
2 1%
402’\/| A3 iy AL . VREF cA sool EN 1 El)g\év Pl ace close to J3100.126
= ON_CA_ s 4
1 VREFMVRGN
L R2907* 5931
100K >VREF A
M:jrfs/ 118w
i <OF PPOV75_S3_NMEM VREFCA B
B1 2 402! 40 o 2o
| Wi I\é)s%?Z%é = R2912 VREFNMRGN M N-NECR-W BIES: 2
VREFNRGEL VREFMRGN_CA_SoDl MvB_BUE 1,109 »
& 1%,
a3 4w .. VREF _CA_SODI _EN Mj-lg'\év Pl ace close to J3200.126
L R2908«~
10%? VREFMRGN R2916 VREFMRGN
%,{%; 149.9, GPU_FB_A VREF DG\, .,
. \(/:%E&\)/%G\l o | B r% (?2%‘3': 1 1w Pl ace close to UBA0O, LB4SO
T Vi _UCSP N -
g@{(}UF VRE%@NN VREFVRGN FRAVEBUF _BUF. 402
2
05" 2y v oM - VREFMRGN_FRAVEBUF_EN R2Q17 VREFMRN
= = - 1499, GPU_FB B VREF DY, ..
— R2915« M:lf/gw Pl ace close to U8500, U8550
10QK SVREFMRGN 302
16
205!
Bl L2904 4
VREFMVRGN \ﬁ, N Mz%s = R2914 VREFVRGN
1
]t 1%92 © VREFMRGN VREENRGNEL VREFNRGN_CPUFSB_BUFE 1,100, CPU_GTLREF o 0 o
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Power aliases required by this page:
- =PP1VS_SO_MEM B

- =PPIVS_S3_MEM B

- =PPOV75_SO_MEMVTT_B

- =PPSPD_SO_MEM B (2.5 - 3.3V)

Signal aliases required by this page:

BOM opti ons provi ded by thi's page:

(None)

DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)
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127 | 5 vss vss | 128 s 15¢my_ MEM B DQ<17> 59 | 5 bes vss
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DDR3 RESET Support

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

R3§09
10 oy MCP_MVEM RESET L 2 \ 1 MEM RESET L iy 26 20
1/51{§W
7065 20 26 s 7 _PP1VBRLV5_S3 Vios™

PP3V3_S5

7 8 18 20 22 24 26 34 37 38 44
5463 68 65 70 82 87 98

3.3V S5 is used because MEM RESET

112% must be high before 1.5V starts to

v L rise to avoid glitch on MEM RESET_L.
2

2 2
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PP1V2R1V0O5_ENET
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ENET_RESET_L is not asserted when WOL is active.

Hence,

RC (R3725 and C3725) are nmade NOSTUFF.

. (221mA typ - 1000base-T)
( 7mA typ - Energy Detect)
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B A 3715
2 2
s 201007 PP3V3_ENET_PHY 285 285 FERR- 120- OHM 1. 5A
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0.1 0. 1UF —— 0. 1
: 4 i B
402 402 402
PP3k‘V3 E'\éli_gﬁ_ngYA . p
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o 10 E@ ENET_MDI O s 3L o MANAGEMENT MD-[0]] 2 < o ENET_MDI _N<0> @@ 15 02
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Configuration Settings:

PHYAD = 01 (PHY Address 00001)

AN[1: 0] = 11 (Full auto-negotiation)
RXDLY =0 (RXCLK transitions with data)
TXDLY =0 (No TXCLK Del ay)
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2 SMC_LRESET_L o D8 |pas Pos| Bs o SMC_RX_L oy o 42 0 48 L vss— R4902 |'R4998 |'R4903
w2 [ LPC_CLK33M SNC DR PB6| 06 o 5 (OC) SVBUS_SMC VGMI_SCL _cgry o7 o 4 e e O
wn@o LPCSERIRQ o 5 06 ps7 ool 34 o SMC_ONOFF_L s Boags  XW00 ZYE;EEV D(E;EEV D(E;EEV
NCx—a—D4_|Pa0 Po1l G o SMC_BC_ACCK & + o w2 2 1 ? ?
s _TP_SMC P41 -« A5 P41 PO2l H2 o SMC BS ALRT_L a2
w0 20 21 oy SVBUS_SMC NVGMI_SDA(CC) o p B4 lpaz Po3 Gl o PM SLP_S3_L 7 e e = 1
s orpSMS_PWRDN -« Al _|Pa3 Poal HA o PM SLP_S4 L (TN 7 21 40 42 43 69 70 =
NCx*—e 2 |pas POS| G4 o PM SLP_S4 L a7 2 w2460 0 NOTE: P94 and P95 are shorted, P95 could be spare. G\D SMC AVSS
NG e B2 |Pas Pos| F4_ o PM CLK32K_SUSCLK 20 o LT B s 16 4
7 corSMC_GEX_THROTTLE L - CL |Pa6 PO7| F1 o 9 (OC) SMBUS SMC O_SO_SDA ipr 45 40 9 76 os
SMC_SYS_KBDLED S @ lpar
an -
44 43 a2 40 SMC TX L <« 2 P50
an -
44 43 42 10 [TRY SMC RX L > F3 |51
01 75 53 18 15¢pry SMBUS_SMC_0_SO_SCL((OC) o 4 E4 |52
Uu4900
( DEBUG_SW 1) 2 _SMC_PAO > N3 |PAO H8S2117 PEO|_K1 - SMC _CASE_OPEN awg
( DEBUG_SW 2) s _SMC_PA1 - N1 |PAL LGA- HF PE1| J3 - SMC_TCK T 43 e
2 PM SYSRST_L PA2 (2 oF 3) PE2| K2 - SMC TDI QO 49 44
w0 USB_DEBUGPRT_EN_L M |pa3 om PE3|_J1 - SMC_TDO [ «
20 28 21 NMVEM EVENT_L N2 |PA4 PE4| K4 -— SMC_TMS ) @9 4
= _SMC_PA5 L1 |pAs PFO|_K5 > < NC
LB SYS ONEW RE (O0) o—» K3 |PA6
21 PM BATLOW L L2 lpa7 PF1| N5 > SMC SYS LED o
PF2|_MB - SMC_LID e oo
% o B8 |PBO PF3 L5 o o
. @ SMC RUNTIME sal_L "2 o lper pra| o
% 7 > SMC_ODD_DETECT - B9 |pB2 PF5| N4 > SMC MCP_SAFE MODE  mymy s
w2 SMC I G TH L A10_|PB3 PF6| L4 > < NC
+ my—SMC_EXCARD_CP »> C10 |PB4 PF7|_ M > < NC
NCx—= Bl PBS B
s o SMC_EXCARD OC L - c11 |pee POL M4« NC ) ) )
- SMC GFX_OVERTEMP L > AL |p7 PGL|_N7 -— SMS_INT_L a3 NOTE: SMS Interrupt can be active high or |ow, rename net accordingly.
m > PG| K SMBUS_SMC_BSA_SDA 745 61 62 04 If SMS interrupt is not used, pull up to SMCrail.
w0 o SMC_FAN_0_CTL - Gl lpoo paa|_K7 SMBUS_SMC_BSA_SCL 7 a5 1 62 04
w0 qom SMC_FAN_1_CTL - a3 |pci paal K SMBUS_SMC_A_S3_SDA 79145 00
» qom NC_SMC_FAN 2_CTL - F12_lpc2 PG5 SMBUS_SMC _A_S3_SCL 791 a5 0
w» @m NC_SMC_FAN_3_CTL - H13 |pc3 PGB|_M SMBUS_SMC_B_SO_SDA 45 a5 0
w0 > SMC_FAN_0_TACH - Glo_|pca pa7| L SMBUS_SMC_B_SO_SCL 15 a0 0
w [y SMC_FAN_1_TACH - a2 lpcs
= > NC_SMC_FAN 2_TACH g M1 |pos PHO|_E2 > SMC_PROCHOT o
NC_SMC_FAN_3_TACH - 113 |pc7 PHL|_F2 g SMC_THRMIRI P =
I —-»> PH2| J2 - SMC_PH2 P
o mmy_ SMB_X_AXI S - MO0 |Ppo PHa| A4 g NC ALS_GAI N o «
> _SM5_Y_AXI S . N lpp1 P4 B3 -« X NC
2 —oMB Z_AXILS > K10 _|PD2 PH5| 4 > NC
w7 s [y SMC_GPU_1V8_I SENSE g Le_|pos SMC
s [y SMC_MCP_CORE_| SENSE g W lpoa
47 43 TR SMC MCP_DDR | SENSE > N8 |PD5 SYNC_MASTER=T18_M.B
10 s [y SMC_MCP_VSENSE - K9_|PD6
wo s SMC CPU HI | SENSE ~ L7 Jpor NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
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MG syst ens.

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

SI ZE DRAW NG NUMBER REV.
d} APPLE | NC. SCACE =T o3
e w o

2




8 7 6 5 4 3 2 1

w42 NC SMC FAN 2_CTL — NC SMC FAN 2 CTL o
" " — ASEETRUE - NO_TEST=TRUE . .
SMC Reset "Button" / Brownout Detect . NC SMC EAN 2 TACH  _ 'Ne ohvb EAN 2 TAcH o SMC FSB to 3.3V Level Shifting
NG_SMG_FAN 3 CTL NG SMO FAN 3 T _ LA | PP3VS SO
wo a1 15 12 g0 gogepiog 1 PPEVA2_GBH w — NG SMC FAN 3 CTL s . g
w4 NC SMC FAN 3_TACH  — NC SMC FAN 3 TACH o
MAKE BASESTRUE — NO_TEST=TRUE 'R5061 'R5060
100K 10K
G000 1R5000 lllGW 5%16
0. 1g9F —— 1K 2B
A U5000 26 2“02 2 1o v
LR NCP303LSN %-ZLW SMC_PROCHOT_3_3_L
S0T23-5-HF 2 4 22 _NC ESTARLDO EN — NC ESTARLDO EN w2 a3 — —S—S_qoom
SMC MANUAL_RST L 5/cD ouT|L RESEThry =2 41 - —BASESTRUE "NO_TEST=TRUE CPU_PROCHOT_BUF
1Q\/l T e _4NC @D | NI2 GD
R5001 C5001 1t = QB060
0 o CRI Tl CAL @ o SO BC ACCK ___SMC BC ACOK PR - DVB53DOWV
SI LK_PART=SVC_RST % 0. 0108 — ~WAKE BASEST! = Sor- ces
Loy &2 w22 2 _SNC NCP_VSENSE __ SMC_MCP_VSENSE waw oo R5062 2l |
5603 5! — WAKE_BASE=TRUE 3 3R . V QSOGO =
v SMC_CPU H_ISENSE  — SMC CPU_HI _| SENSE oy oo ogay CPU PROCHOT L, 1 2_CPU PROCHOT L_R DVB53D0UV
= — — NAKE_BASE=TRUE 128w SOT- 563 s
122 SMC_MCP_CORE_| SENSE . SMC_MCP_CORE_| SENSE e ks 4
45 aa a3 a2 a0 26 22 21 5 7 PP3VA2_G3H — WAKE_BASE=TRUE 6D 059 1
R X NI . SMC NCP DDR | SENSE . SMC_MCP_DDR | SENSE e VB N15FEAPE
— NAKE_ “BASE=TRUE SOT563
= SMC TPAD RST L ! 5w SMG CPU FSB | SENSE _ SMC_CPU_FSB_| SENSE o l
— MAKE_BASE=TRUE =
s0 42 2 SMC_ONOFF_L o SMG GPU 1VB I SENSE — SMC_CGPU_1V8 | SENSE iz s a7 TS G2
w2 _NC_EXCARD PVWR_EN _ NCEXCARD PVR_EN s SMC_PROCHOT a2
— NAKE Bm =
= w2 TP_SMC P24 — TP_SMC P24 2 w0 qor PM THRMIRIP_L
= = — MAKE_BASESTRUE = =
4 43 2 _SMC_BMON_MUX_SEL — SMC BMON MUX_SEL vz 43 a6
— WAKE BASE=TI 3|D 059
w2 TP_SMC P41 = P SNC P4l vz b,g%\,wFEAPE
wae_NCALS GAIN — NC ALS GAIN
— MAKE_BASE=TRUE
w2 SMC | G THROTTLE L __ SMC | G THROTTLE_L st az as 7S T G5
— MAKE_BASE=TRUE
v TP_SMC _RSTGATE L — TP _SMC RSTGATE L ., 4 SMC THRMIRI Py =2
— NMAKE_BASES=TRUE =
R5095 15 40 43 42 go 20 32 g . _PP3VA2_GBH
2 oo SMC_EXCARD_OC L LAM2 EXCARD_OC Lz
B = SMC_PAQ R5091 100K 1 2
40, » _SMC_PA1 R5092 100K 1 2 5% I/T6WW-LF 402
5% 17 16W M- LF 402
SMC AVREF Supply
o SVBINT L — SMB_ I NT_L
CRI Tl CAL MAKE_BASE=TROE = w2 SMC_ONOFF_L R5070 10K 1 2
VR5020 w04 SMC LID R50771 100K 1 2 5% I/T6WW-LF 402
5% 17 16W M- LF 402
a5 48 43 a2 o zo g2 g 7, PPOVAZ_GBH s INREOﬁgg%iT 5 PP3V3755 AVREESMC 7 SMC Crystal Greuit “ 2% ?;QL Egg;% igE i ; 5% 17 T6W M- LF 402
@QEAE:& gv cem y ez a0 SMC RX L R5074 100K 1 o 5% I/ T6W NF-LF 402
ao 44 42 10 i -
3 1C5026 c5010 506 1/ T6W VF- LF 402
——0..01U0F 15pF
2 S 2 _SMC_XTAL 1 } 2 Debug Power "Button"
it
1 1 596 R5077 10K 2
65020 csas| R5Q10 ! vo SEDE R507 7 10 47\ 2 sy
2 0% 62T 2 SMC XTAL_R SMC TDI R5079 10K 1 5 5% 1716W M-LF 402
T M X5R P ez SMC TCK R5080 10K 1 5 5% 17 T6W WF-LF 402
’ ;427 _SMC BIL_BUTTON L R5081 10K 1 2 5% I7T6WM-LF 402
GND SMC AVSS 42 46 a7 SMC BC ACOK R5087 470K 1 , 5% 17 16W MF-LF 402
PART NOVBER | R NOVBER | BOM CPTION. | REF DES | COWENTS: TAGES0 12 : L TSMEINT L R5093 10K 1 2 5% ITIGWWF-LF 402
20, O0MHZ ™ SI LK_PART=PWR_BTN o v - - 5% 17 16W M- LF 402
35351381 35351912 ALL | Intersil 1SL60002-33 5x372" SMZT C'fs%lFl g Ptace R5015,R8001 on bottom si de
2
2 _SMC_EXTAL 10]2
L L
G = *
System (Sl eep) LED Circuit
«» _SMC BS_ALRT_L R5076 100K 1 2
1237 3 2o _SMC_ADAPTER_EN R5085 10K 1 5 5% 17 T6W VF-TF 402
6455 53 5141 40 39 33 0 0 7 _PPSV_S3 » SMC_CASE_OPEN R5086 10K 1 5 5% 17 I6W MF-LF 402
79 70 65 5% 17 16W M- LF 402
«» _SMC_EXCARD_CP R5088 10K 1 C .
R5031'| |'R5030 ° i
523 20 70 69 43 a2 10 21 7 _PM SLP_S4_ L R5090 100K 1 2 T TeWNETF 402
wapy i 7060 43 42 0 1 _PM_SLP_SA_L | 1
402, 402 =
“svs_Len i Liu Rl ¢ PPSV3_SO
SYS LED L VDIV «» _SMC_PA5 R5089 10K 1
- 5% 1/ 16W M~ LF 402
R5032*
1. 47}05 6 5 4
M:-lé B E @030 SMC Support
402, Ly DVB54DOUV
>{ 4@ SOT- 563 SYNC_MASTER=DDR SYNC_DATE=12/ 19/ 2008}
SYS LED L 2{4 2 NOTI CE OF PROPRI ETARY PROPERTY
m THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
s G c AgES TO THEPEBFLWRET INC. THE POSSESSCR
1 2 3 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
w SMC _SYS_LED - SYS LED ANCDE 3 SI ZE ] DRAWNG NUVBER REV.
d} APPLE | NC. e — =
e - o7
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L PC+SPI

Connect or

CRI TI CAL
L
1
55909- 0374
M ST- SM
45 40 13 12 g0 20 32218 PP3VA2_GBH 31 32
65 70 67 60 63 51 49 30 s 3. PP5V_SO il
1 2 LPG CLK33M LPCPLUS (72
LPC_AD<0> 3 4 LPC_AD<2> GBS 19 42 00 o
LPC AD<1> 5 6 LPC_AD<3> o 19 42 01 o
7 8
SPI_ALT_MOSI 9 10 SPI ROV USE_M.B o o w
SPI_ALT M SO 1 12 SPL_ALT CLK pamei
LPC FRAVE L 13 14 SPI_ALT CS L Pemmph
PM CLKRUN L 15 16 LPC SERIRQ_ G o
SMC TNB 17 18 LPC PWRDWN L am o
DEBUG RESET_L 19 20 SMC_TDI oD =
SMC_TDO 21 22 SMC_TCK o =
SMC_TRST_L 23 24 SMC_RESET_L P
<on_SMC_MDL 25 26 SMC_NM i
o SMC_TX_L 27 28 SMC_RX_L [ 0 2 45
Al ternate SPI ROM Support 55 ofe LCPLUS GPIO o
By g
45 a8 13 42,10 20,2221 s 7 PP3VA2_GBH
B R R S LooeLos
’ C5114 516S0573
R5190" g@ 1
LPCPLUS _ Vo
“’{:4522 Voo
o1 4 21 SPI_CLK R 1 |y, ERS SPI_ALT _CLK »
o o s 2 oy SPI_MOBI_R 2y Us110 M2 SPI _ALT_MOSI @@“
PI 3USB1022LE
o+ 7 SPI _CLK_MUX aa 50
R5191! . o
10K CRITICAL P SPI _MOSI_MUX [ 4 5
M:-lgr\év 10 |sEL OE* |8
402,
GND
(]
SEL HI GH OUTPUTS TO D (ON BOARD ROW)
SEL LOW OUTPUTS TO M ( FRANKCARD ROW) 1
0,20°%%0% 9 PP3V42 GBH LPCPLUS
|rcs124
%alUF
LPCPLUS , 1Y
I o= SPI_ALT_M SO e
R5140" = L
100K o a2 qom—SPl_M SO 1 v+ M S Pul | -up on debug card
%12\76 wnpmm SPI_CSO_RL 2. U5120 ™4 SPI_ALT_CS_L foymy
ab5 Pl 3USB102ZLE
TQFN b+ 7 SPI_M SO MJX_ (ryas s
D |6
CRI TI CAL
. SPI ROM USE_M.B — 1| SPIROM USE M.B{ 10 sk & b8 _MLB CS_L oy
- GND
o R5144'|  PP3VS_S5 ;e g oatoutad’
LPCPLUS_NOT
R5146 £
1 ngz
% /5 PLACEMENT_NOTE=PLACE NEXT TO U1400
LP
955%8”
st s o SPL_CLK_MUX 1,0 SPI_CLK R (ryasas o
5%
M:ls'\év LP%&.??NOT
o s qgm SPI_MOSI _MUX SPI_MOSI_R (o wa o
LP 18
‘BéLi%é'OT Mep¥
o s oy SPI_M SO_MUX SPI _M SO o 4 o

gy

402

LPC+SPI

Debug Connect or
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7

5

4

2

MCP79 SMBus

" On

25025784 %z"%f?gsﬁnsizsﬂ 5% PP3V3_SO
3

9 34 82

MCP79
2300
(MASTER)

2928 21 13 SVBUS MCP O_CLK

29 28 21 13

Connecti ons

sSMC " 0"

25035724 Ez"%f?gsi‘nsifﬁ % PP3V3_ S0
3

9 81 82

'R5201
. 6K
)

e

SO- DI MW " A"
33100
(Wite: OxAO Read: OxAL)

SMBUS_MCP_0_CLK

13 21 28 20
45 51

5 VAKE_BASE=TRUE —
SMBUS I\/CP O DATA — SMBUS MCP_0_DATA 1321 28 20
2 VAKE_BASE= 5

1
e oo
(MASTER) M:Zl; %vz

53 a5 45 iz SVBUS_SMC_0_SO SCL EE | SI\/BUS SI\/C 0_SO0_scl
m

SMBus Connecti ons

SMC " A"

70 52 50 45 52 31 27 21 5 7 PP3V3_S3

SMBus Connecti ons

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

6K GPU Tenp (Ext)
5% EMC1413:  US550

(Wite: 0x98 Read: 0x99)

SMBUS_SMC O_SO_SCL 4 4slus

o g5, SMBUS_SMG 0_s0_sDA E SVBUS SME 0_SO_S
VAKE_BASE=TRU

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

SMBUS MCP_0_CLK 1521 26 20

SMBUS_MCP_O_DATA 35 3 = 20

53 78 [04

SMBUS_SMC O_SO_SDA  4; uslus

53 78 |94

SMC
w00
(MASTER)

s a2 37 SMBUS SMC A S3_SCL—

4542317 SMBUS_SMC A S3_SDA—  SMBUS SMC A S3_S
N — WMAKE_BASE=TRUE

GPU Tenp (Int)
Gr216: UB00O

(Wite: Ox9E Read: Ox9F)

SMBUS_SMC 0_SO_SCL 4 4slss

— SVBUS SMC 0_SO_SDA ;s
Sensor ADCs
w030

(Wite: 0x10 Read: Ox11)

SMBUS_SMC_0_SO_SCL % %
SNMBUS_SMC_0_SO_SDA % 3

R5270' |'™R5271
23Ks 2K Rassidie
%i gvz 5 ;EEV (Wite: 0x90 Read: 0x91)
SMBUS_SMC A S3_SCl _  SMBUS SMC A S3_SCL ¥,
VAKE_BASESTRUE — 42725 |51
_ SVBUS SMC A S3_SDA j, |

ALS

33401

SMBUS_SMC A_S3

(Wite: 0x72 Read: 0x73)

— SMBUS SMC A S3

_SCL ;51 a2|as
1%

SDA ; 3, s2)ss
1%

SMC "Battery A"

s0 48 15 42 10 go o p1g 1, PPBVA2_GBH

63 62

MCP79 SMBus

"

26%5%%475:1%1%%:°%0°%: % 3% PP3V3_S0
8578174073047 35182 20" 57 &

96 85 84 82

MCP79
2300
(MASTER?)

55 60 a5 21 SVBUS I\/CP 1 CLK

Connecti ons

R5280l

SMC %61k
o0
1/ lGW
( MASTER) - LF
402 2

o1 a5 42 7 SMBUS_SMC BSA SCL —— SMBUS _SMC BSA SCL
VAKE_BASE=TRUE

SMBus Connect i ons

sSMC " B"

287257847 22’815395%53352 #°s PP3V3_S0
3

SMBus Connecti ons

9 34 83

1
R5621§1 Battery
How
M- LF (See Table)
2402

— SMBUS _SMC BSA SCL ;4243

83 62 —

o as 12 7 SMBUS_SMC BSA SDA — SMBUS SMC BSA SDA
s & — WAKE_BASE=TRUE

6182734

— SMBUS SNC BSA_SDA 1.1,

'R5231
OK

M key
uU6860
(WRI TE: 0X72 READ: 0X73)

SMBUS _MCP_1_CLK

1 VAKE_BASE=T

55 60 a5 21 SVBUS I\/CP l DATA

21 45 60
85 o1

SMBUS MCP_1_DATA

MAKE_BASE=TRUE

21 45 60
85 o1

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

SMBUS MCP 1 CLK

21 45 60 85
51

SMBUS MCP 1 DATA

21 45 60 85
51

Battery

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

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

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

SMC
w00
(MASTER)

oa 43 45 42 SMBUS_SMC B SO_SCL 2.4 % SI\/BUS SNC B_SO_SCl

SMBUS_SMC B_SO

1
R5261 CPU Tenp
5 EMC1413: US570
16¥V
-2L (Wite: 0x98 Read: 0x99)

SCL 42 45
B8

SMBUS_SMC B_SO

SDA 42 45

os 43 45 2 SMBUS_SMC_B_SO_SDA £.4 5 5 SI\/BUS SI\/C B _SO_SD4
VAKE_BASE=TRUE

Battery Charger
1SL6258A - U7000

(Wite: 0x12 Read: 0x13)

SMBUS_SMC BSA SCL
SMBUS_SMC BSA SDA

7 42 45|61
62794

7 42 as|6

62794

SMC " Managenent "

70 52 50 45 32 31 27 218 7 PP3V3_S3

1
e LR
e G

45 42 30 z7 SMBUS SMC MGMT_SCL £ %3 SI\/BUS SNC MGMT_SCL

SMBus Connecti ons

The bus formerly known as “Battery B'

Vref DACs
5% w2900

(Wite: 0x98 Read: 0x99)

SMBUS_SNMC_MGMI_SCL 3

= BASE=TRUI
45 42 39 z7 SMBUS SMC_MGMT. SDA “ 3 Sl\éBUS SI\/C MGMI_SD4

SMBUS_SMC_MGMT_SDA %7 5

BASE=TRUE~
d

42 as

Margi n Control
2901

(Wite: 0x30 Read: 0x31)

_ SMBUS SMC MGMI_SCL %3

__ SMBUS SMC MGMI_SDA % 5

HDD Mar gi n Contr ol
Jas01
(Wite: OxXX Read: O0xXX)

SMBUS_SMC MGMTI'_SCL 27 s

a2 as

SMBUS_SNMC_MGMI_SDA s

a8 93

MCP TEMP

EMC1413:  US500

SMBUS_SMC B_SO

(WRITE: OXD8 READ: OXD9)

SCL 42 45
B8

SMBUS_SMC B_SO

SDA 2 s
B

K19 SMBUS CONNECTI ONS
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4

7

PBUS Vol tage Sense & Filter

6

79 7.

69 64

CPU Vol tage Sense / Filter

312 118 7

PPVCORE_GPU

28

66 24 22 8 7

42 40 26 22 21 8 7
62761 50 46 45 a4 43

86 83
62 61 46 37 8.7
75 67 66 65 64

Consi der

I NA211 (GAI N 500 version) since |=4.

2

PPVCORE_S0_CPU X“E’s§09 35%,99 315
|1 502 CPUVSENSE IN HR3K  , SMC oPU VSENSE gy F%aoagoe
Place short near ULO0O center M:l_log\'{v 1 C5309
40 1 20.022UF
2 X é‘/
402
GND_SMC_AVSS . 45 40 41
Place RC close to SMC D
GPU Vol tage Sense / Filter Fhevanin = 4873 ohm
SMC_PBUS_VSENSE
o «
XWp359 35359
1532 GPUVSENSE IN L3, SMC GPU VSENSE oy L (5385
1% 9% 9% —
Place short near (8000 center 3 }g\'gv 15359 18 BWS T, g‘j“é%
40 - 200 2UF 402, 02 282
2 % \ PBUSVSENS_EN_L GND_SMC_AVSS ., 4 40 o
402
G\ID S’\/C AVSS 42 43 46 a7 Place RC close to SMC
Place RC close to SMC
=72 15
MCP Vol t age Sense / Filter . PMSLP S3 L R ZGi}gw_eaazoG ]
Enabl es PBUS VSense divi der when high
PPVCORE_S0_MCP REGX“55§99 35%399
1 2 MCPVSENSE I N 14 23K SMC_NMCP_VSENSE oy, 2 40
PLACEMENT_NOTE=P| ace near Ul400 center 11%7 =
Mib i 1C5399
20.022UF
P
oy
GND SMC AVSS .. 45 46 a7
Place RC close to SMC
BMON Current Sense - Entire circuit nust be near SMC (U4900)
45 40 43 s2,go g0 g2 g ;. PP3VA2_GBH
58 4s BMON_ENG
BMON_ENG Jicﬁssg
BMON_ENG U5313 FUF
. NC7SB3157P6XG 2 Loy,
s ?&%8 BVON | NA OUT 1|1 SC70 ke SMC MUX SEL@ 42 43 402 ]
1 8% = BMON_ENG
2 L2 — =
REGULATOR S DE: §55 v 2| o ved 5 DCI N Current Sense Filter
lIJSEZCig 3513391 Place RC ol 0se to SMC
% 62 (QOT} CHGR CSO R P 50N SC70 ~ ouT |6 o2 [T CHGR _BMON 3 4 BMON_AMUX_OUT NN 5 SMC BATTISENS%AZ
BMON_ENG 1% R5380
VER 1 118w
o o [y CHGR_CSO R N 4l ReF| 1 . 15(?0%(71 i 771?532%9 = [y CHGR_AMON A3, SMC DOIN I SENSE o
%1558 % -7 29% - 1%
LOAD si DE: ap 3 oW Ced” WY 15380
~ 2 1 2402 402 402 L 0"5oUF
e GND_SMC_AVSS.. 1 4« «r B gfj“g%
- X
Moni tors battery di scharge 40 éNTD SMC AVSS B
current frombattery to PBUS wmey
| NA213 has gain of 50V/V
CPU VCore Hi gh Side Current Sensor
PP3V42_G&3H
1
C\"E’EU%B CPU VCore Load Side Current Sense / Filter
5 g%“g Place RC close to SMC
PPB! | MVP_I ° I i Ro3sd
oo com Us_cPU SNS e 1 o L vPe_L Vo 9% SMC_CPU | SENSE oy e
CRI T CAL u5388 R5335 §03
13 «ISNS CPU N 1 NA210 4753 HELPYY 1 1
Re338 s %% [o cpuvoore HisipELLour 123 | SMC CPU HI I SENSE e o R332 ,%2232%9 Current & Vol tage Sensing
1% 1% S 1% 0%/
D 5 wISNS CPUP sl ReF 1 R | C5335 Mziég’ 2 %5 S ——— svvc_oaTe=ow 14/ 2009
4 .
oo - gooé% 2 GND_SMC AVSS .. 1 s NOTI CE OF PROPRI ETARY PROPERTY
X
o PPBUS G3H ~ 482 THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
GAD_SVE_AVSS .. 4 1 REBE Y S PR GRS 11 THE oot
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MCP VCore Current Sense

3

MCP VCore Current

Sense Filter

Place RC close to SMC

81 80

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

55751740 48 47745 143" 39" 57

R5470
MePooRESO_LMON. 1% R85 | s MoP_ CORE_I SENSE 5y - 40
1%
WbE 105470
——g,220F
-l

L GND SMC AVSS .; 45 46 47

MCP MEM VDD Current Sense

» rmy__PLV5_SO_KELVI N

o ory_PLV6_SO_SENSE

MCP

Place RC close to SMC

87
o > GEXI WP6_| I\/O\l

GPU VCore Current Sense

R5493

MEM VDD Current Sense Filter

T

CO

/%/ GPUI SENS P
Lt

5491

10K, o ePULSENS N

1°/g i
Ly

il
02

Py

1.4X GAIN FOR SENSI NG CURRENT UP TO 25 AWPS

GPU VCore Current

Place RC close to SMC

Sense Filter

R5475
%23 SMC GPU I SENSE oy
1%
Mg¥ 105475
2
* i85

GND_SNC_AVSS .- 42 40 o7

GPU VCore Current Sense and GPU 1.8V Current

dual

GPU 1.8V Current Sense

o 23380 R5440
3y DFN
5441 1 %23, SMC MOP DDR I SENSE oy us 1
o LF nE WY 1 c5490
o ° 40 ljoé22UF
8%
2
P1V5_S0_SENSI ég 435
154NMFV- YAE R5442 = L GND_SMC_AVSS .: 43 46 a7
1 P1V5_S0_SENSE|B1, 9, » P1V5_S0_SENSE_AMP
s 40 P1V5_SO_SENSE C
T B Fdafdi gl £ PPSVS SO
'R5443 EH
118
1%
1/16W
MF- LF
2402

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

Sense share
dual package opanp U5440

CPU FSB 1. 05V Current Sense

package opanp U5410

Sense share

» oy PP1VB_SOGPU_| SNS_R

|rcsa10
gglup
9%
2 M
CRI TI (%[ GPU 1.8V Current Sense Filter
%3%9 — P ace RC ol ase to SIC
R5465
P1v8_socru_| adf; 23% SMC_GPU_1V8_| SENSE s «s
1%
VLY |1C5465
40 . 22UF
N
2 X ‘/
55

GND_SNC_AVSS 4 42 40 o7

CRI Tl CAL %5%1515
R54131 3 ., PIVBGPU P 15 9%% ., p1vgcrul sns
1%
i R%’lﬁﬂ
1206 51
» P1VBGPU N 15 99K ., p1vBGPU SNS
PP1V8_SOGPU_| SNS 1%
s a7 0 s ooy %
MZ@%W
S| GNAL_MODEL=EMPTY GNAL _MODEL =I
Coar:| [MB412
470PF 1M
cégz\?i %mw
M 2 =il
702 2402

e 1.05V CPU Current Sense Filter
R5431 WS
wo CPOVIT ISNS P15 B2 o copviTisNs R P 5|, R5495

o v cpuivos_so_taur K P3| Sve cPU FSB_I SENSE o -

| F lo/g
R5436 HEY 15435

. CPUVTT I SNS N 1 W‘S o CPUVTTI SNS_R_N 402 gog%wF

1% 2 &

ML %5
o5
1 G\D_SMC_AVSS
S| GNAL_MODEL =EMPT — L NI OV MVOO 42 43 46 47
S VLMDELBER 5 11R’5,437 Ro432 T Place RC close to S\C
470pE _|
o S e A
_2 1 WS| GNAL_MODEL=EMPTY
a6y 2 N{: 432
s
12
1 I
05"
in 2780

Gain: 274x

1 L/u SI GNAL_MODEL=EMPTY

\/
M
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CPU Proximty/ CPU D e/ R ght

2%222122“2%’2}“13915"123359 29 PP3V3_S0

81%39%28%47" 25

5%
MZ&W

\R/ﬂqkkhkoﬁ W BTrlIE8 32

TAGE=3. 3

o 10¢g—yCPU_THERMD P

SI GNAL_MODEL =1 ENPTV

0. 0022

Detect CPU Die Tenperature

402

o 10¢ry_CPU_THERMD_N

9 SPUTHVBENS D2_P

Fin Stack

1C5570
1 - Jw UTRE5T1Y| |'RB572
2 Gham 1 40K
EV413 + (AN
DFN

3 SI GNAL_ MODEL=EMPTY
501 0 0025290 :
1 . —
|y p—
Detect Right Fin Stack Tenperature Bm‘l%%)_(g' célg\zr\ﬁ 2
2 s« CPUTHVENS_D2_N

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

DN2/ DP3

\—2 THERM / ADDR
3| g CRITICAL
4 | P2/ DN3 SMDATA[_9
5

SMCLK
GN\ND THRM_PAD

7 CPUTHVBNS_THM L
8 CPUTHVENS_ALERT_L
SMBUS_SMC B_SO_SDA gy 42 45 40 os
10 SMBUS SMC B SO_SCL gy sz s 40 ot

6 11

Pl acenent note: !
1 Place U5570 under CPU |
,and close to left fin stack |

MCP Proximty/ MCP Di e/ Battery Charger

Proximty

R545700
A £ PPSVS_SO 1 2 PP3V3 SO REMIHVENS R
N sy SERERHE 1 05500
402
- St R5501!| |'Ra502
N MCP_THVDI ODE_P 2 Gim TOK
: s = R
SI GNAL_ MODEL = - -
Detect MCP Die Tenperature 111 Us500 402, 2402
0. 60224F ENCI413
DFN
Y 2 2| pp1 THERW / ADDR|_/ REMTHVBNS_THM L
S MCP_THMVDI CDE_N 3| oy O T CAl e | 8 REMITHVENS_ALERT_L
s MCPTHVSNS D P 4| DP2/ DN3 SVDATA|_® SMBUS_SMC B _SO_SDA (B 42 45 48 94
5 | b2/ DP3 svoLk |10 SMBUS_SMC B_S0_SCL (B 42 45 48 9
Detect Battery Charger Tenperature 3 G\D THRM_PAD
@502 1 SR EEE 2] 1 e "

BCB4$0§%X'§| 0. OOZZUF; — B S

T2 &\Bﬁz Pl acenent note |
o s MCPTHVENS D _N ° = | Place USS00 near MP -

' Pl acenent note:
I Place Q6502 near battery
1 charger circuit

GPU Proximty/ GPU Di e/ Left

' Pl acenent note:
' Keep 2 caps as close
'to IC pins as possible

pe

(B 42 45 53 78 94

(B 42 45 53 78 94

R545750
282580580257 51°1§°18815%°9 §° PP3V3 S0 1 2 PP3V3_S0_GPUTHMSNS R
5551749748 47 4543 39°3 5% N LI NE-W B_'Fmg %g %
M:lﬁ'\g\/ VT AGESSYSY 1 CES?:O
402 u
2 7 R5551'| |'R5552
9 77 76 (B GPU_TDI OOE_P M 10K 10K
1 &% 2%
M:l W 16W
SI GNAL_MODEL=! ENP’TV Vi — 255 2"
Detect GPU Di e Tenperature U5550 - 2 2
0. OOZZLE2 — EMC1413
DFN
2| pp1 THERM'/ ADDR__7 GPUTHVBNS_THM L
3 «| 8
96 77 76 (B GPU_TDI ODE_N ONL o 71 CAL-ERT GPUTHVMSBNS ALERT L
ss GPUTHVENS D_P 4| oP2/ DN3 SVDATA| 2 SMBUS_SMC _0_SO_SDA
Detect Left Heat Pipe Tenperature 3 SI GNAL_MODEL =1 va S | p\e/ DP3 SMCLK 10 SMBUS_SMC 0_S0_SCL
5 1 GND  THRM_PAD
BB AR 0. 0022 T s 1
SOT73

L - - e e - - oo oo oo oo 402 i - - - - - - - - o oo

‘ Pl acenent note: ’ 4 GPUTHVBNS D N l . Pl acenment note: '

Place on top side under left heat pipe near CPU ‘ , Place U5550 near GPU |

' Pl acement not e: S =

Keep 2 caps as close
to IC pins as possible

Not e:

EMC1413 can perform Beta
Conpensati on for

External Diode 1 only

Ther mal Sensors
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Left

Fan

85
S
wABunaen. . PP3V3_SO
R R K RN
WERE B

CRI TI CAL

J5650
78171- 0004
M RT- SM

R565
= qom_SMC_FAN 0_TACH 127K L EAN LT TACH
5%
16
MZ@%W
R5651*
gL |, 0
P :
e Tl
= > SMC_FAN_0_CTL 4\s[ £ 3 ; FAN LT _PWM

518S0369

70 67 65 63 51 49 44 39 5 7+ PPSV_S0

n5
R
wARBann. ’ PP3V3_SO
ERE R CRS
WEREY B

w2 qor—SMC FAN 1 TACH

CRI TI CAL

J5660
78171- 0004
M RT- SM

[

518S0369

Fan Connectors

SYNC_MASTER=MB7_M.B

SYNC_DATE=10/ 17/ 2007

NOTI CE OF PROPRI ETARY PROPERTY

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

PLE COVKK%TER' INC. THE POSSESSOR

AGREES o e FeL oA

| 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.
Cit) APPLE | NC. SCACE =T o3
e w o

2




KEYBOARD CONNECTCOR

61 43 42

LID CLOSE => SMC_LID_LC < 0.50V

| 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

‘ PSOC USB CONTROLLER | c Jowme jomor  fume | wee |rom
| |
| | TMP102 V+ 10UA 2.55 KOHM 0.0255 VvV 0.255E-6 W ‘] 5713
80UA 0.204 vV 16.32E-6 W APN 518S0637
! ‘ 3v3 LDO VDD 60MA MAX 10 OHV 0.6 V 36E-3 W NC X %Q_O
! USB | NTERFACES TO M.B TRACKPAD Pl CK BUTTONS ‘ vout 60MA MAX 0.2 OHV 0.012 V 0.72E-3 W _
| | PP3V3_S3
SPI HOST TO z2 KEYBOARD SCANNER PscC VDD 8MA (TYP) 1.5 OHM 0.012 V 96E-6 W - 3
| | 14MA (MAX) 0.021 VvV 294E-6 W L V& KBDL 29|
: EP?\{S ESS EPSO:: 50 : 18V BOOSTER VIN aMA (MR 4.7 oM 0.0188 V 75.2E-6 W = :: : W5 _KBD2 _’"’
FFFFFF s - W5 KBD3 X
! ar PICKB L nyg9a® | & KBDA ‘
! s BUTTON DI SABLE ! w - W5_KBD5 o
! o+ Z2_HOST | NTN N | ¥ A6 KBD6 2
| w WS _LEFT_SHI FT_KEY g dq [ s0 7 VW5_KBD7 o
[ s« \B_LEFT_OPTI ON_KEY | TPAD DEBLG A& KBDS P
! wmvmwﬁ‘omw,\wmvm I PSOCC PROGRAMM NG CONNECTOR AN 51650430 Ziiﬁggio 20
‘ DO[0]0]0]W0 3 SINININININS ‘ TEST PO NTS ARE FOR ON BOARD PROGRAMM NG ; V\S KBDll +
| mlr\lﬁlmlmlr\m 8 olvlmlololvl | Fngd.]§g%255H25 R%Z(}‘l 507 We KBDL2 1g]
! » W5_CONTROL_KEY 1lpp 3 RRER2E”""ER228Y p2 242 we kBDI7,, | FLRT S «\W5_KBDL5_C 1 N o WhKODLZ ;
! wr Z2_KEY ACT L 2pp 1 P2 0[4L__ WS KBDI6N,, | NCx—2() UM A& KBDIA =
! TP_BOOT CFGL  3p4_7 CRITI CAL P4_6[40 W5 KBD15 Cs, | PP3V3 S3 . 05" W\5_KBD15_CAP o
| TP P4 5 1pa s uUs701 P44 2: V\\/\g ﬁggig Je | 0525045323127 2187 > V& KBDL6 NUM o
! s 7 Z2_DEBUG3 SPa_3 8C24794 P4_2138 W5 KBDI3,s | 370 . \\&_KBD17 =
| o, Z2_RESET 9p4_1 Ve P4_0[37 VB KBDI2,s | % |SSP_SCLK P1 1 2 1ss aro R5715 A6 KBDL8 o
| s 7 _PSOC_M SO 1pP3_7 (SYM VER2) P3_6(36 W5 KBDI11 ;s | «_| SSP_SDATA P1 0 ——+0 1557 DATA VS KBDLGN 1 10K o, W5 _KBDI19 y
| w7, PSOC F_CS L 8pP3_5 APN 33752983 P3_4{35 W5 KBDIO;s 6 * 1Y 0 7 WB_KBD20 N
| s 7 _PSOC MOSI 9 P3_3 MT P3_2 [34 W5 KBDO ; 5 | NCX—O 1§¥v - W5_KBD21 o
<, PSOC_SCLK 10p3 1 P3_0[33 W5 KBDB: s 402 R5710 s - W5_KBD22 5
‘ 517 _Z2_M SO 11p5 7 P5_6 132 W5 KBDY7 ;5 I 1K w7 \W5_KBD23 o
! ar 22 CS L 12p5 5 P5_ 4131 W6 KBDL .,z | 15 42 g, SMC_ONOFF_L : 1 2 \E_KBD_ONOFF_L .
‘ =0 Z2_MXEI 18p5_3 P5_2(83 W5 KBDZ ;w0 | 5ot ongmotoozoozeogiog 2, PP3VA2_G3H .
I w7 Z2_SCLK WP 1 e a ~ooa<© P5_0[22 WS KBD3. s | M:.lgé" o ererel s WS _LEFT_SHI FT_KBD
_ _ 40 3
| (I I% 8 |\||\|.—||.—|I.—|I.—|I THRML | 1C5710 s W5 _LEFT OPTI ON KBD |
| FaealiaSERaaas  PADSY | LUF w0, W5_CONTROL_KBD ;
\ SRR NN NS | E " [
I = I PLACENENT NTE-NEAR 35713 NCx =31
| | | SOLATION CI RCU T i F- RT- SM
! TP_PSCC_SCL = WE_KBDA | FF14- 30A- R11B- B- 3H
‘ W5_KBD5 ; 5 | w045 s w3 52 39 2 7 7 5,/PP3VA2_GBH G725
| W5_KBDS ; 5o | e Em— 0. 1UF
2011
| NC_PSOC_SDA | 2 SMC MANUAL RESET LO4E C
T | SSP_SDATA P1_0 %7@ %% F — —
: I SSP SDATA/1 2C SDA : soas sz a2 m e, EOV3_S3 2 SEOTSGS 5‘%& N i5 40 45 4240 20 30 o 7 _PP3VA2_G3H
- NC PSCC P1_3 ° 4 W5S_LEFT_SHI FT_KEY 607646361 50 46 1C5758
: e — Z2_CLKIN: ! w,W5_LEFT_SHIFT_KBD 1 8572" i go/'LUF
I
2 ok
I | 3 40}5 CERM
I I
| «w | SSP_SCLK P1_1 NG P77 ‘ L L
| I SSP SCLK/ 1 2C SCL |
I | 45 a0 43 32 40 28 22 23 8,7 PP3v42_ G3H APN 31150406
! ! ’ o CRI TI CAL
4 FEAPE
: DI FFERENTI AL_PAI R=USB2_TPAD R527401 : 70 52 50 45 52 31 27 21 5 7 PP 3V3_S3 2 Sq%‘;%es EA s W5 _LEFT_SHI FT_KBD 1 — S&;éLVClGlO
| 91 20 USB _TPAD P 1 2 USB TPAD R P | Us726-4 W5_LEFT_OPTI ON_KEY | o WS LEFT OPTILON D 3 7030 -
‘ . 5_102\9 A PP3V3_S3_PSOC ,, ‘ w: WB_LEFT _OPTION KBD 1 |* W CONTROL KBD . SV TPAD ST L
| hob NET—PHYSI CAC_TYPE=USB_90D | 3 >
I TO MLB CONNECTOR |
| R527402 | = =
| 91 20 USB TPAD N 1 2 USB TPAD R N | R5769 |1
| DI FFERENTI AL_PAI R=USB2_TPAD . 5% Fi L R=USB2_TPAD | R5770 |'R5771
| 4gl,§¥v ﬁgigﬁgg”@tﬁ%ﬁg B 90D | 46 45 44 43 42 405555325515'?03\/42—&'_' 30301'2 %30K 33K
! ! » T Ao i Q(E-l e %}E‘év
2 2
| | s, PP3V3 S3 o ShiaeE ATEAPE 2 2452
\ | Us727.4 W5 _CONTROL_KEY
| | s ; W5 CONTROL_KBD 1, 1
I | 3 =
| U5701 CHI P DECOUPLI NG |
‘ PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706 I =
‘ CLOSE TO Us701 VDD PIN 22 CLOSE TO Us701 VDD PI N 49 ‘
w | TPAD BUTTONS DI SABLE
I I
\ R5704 [
1.5 PP3V3_S3 so BUTTON DI SABLE ) sce THESE COVPONENTS CLOSE TO 5800
I 5% PP3V3_S3_PS MN_LINE 50MV 1 2 l7'6 21 27 31 32 45 50 52 70
| * L M N=NECR= Z0MM 50{3 | THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B
1/16W
! 1C5701 |1 C5702 1C5703 1C5704 1C5705 |1 C570%02" ‘
! Z-7UF - T0OPF 0. 1UF —I00PF T 0 1URT —— 407 UF | 701
COREY TR e i [ e ‘ SSMORISFY o WELLSPRI NG 1
| &35 5 %5 5 %5 &35 | oD vEsm e | K
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BOOSTER +18. 5VDC FOR SENSORS

APN 15250504

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
- R5812, R5813, C5818 MODI FI ED

| PD

FLEX CONNECTOR

S5 5051434140 99,0109 ] PPEV SB EB
3. 3UR 870MA D580z R5806
g 2 | NPUT SW 1 > BOOST SW S M N_LI NE_W DTH=0. 50Mp18V5_S3_SW i , 0 ~, PP18V5_S3
o S$Bx VLF3010AT- SM HF M N_LI NE_W DTH=0. 50MM T N_NECK_W DTH=0. 20MV 56 APN 516S0689
5 m;gg 8: 36M M N_NECK_W DTH=0. 20MB0520WEXG Hrow
9 ST N e 37150913 302 CRI TI CAL
1
15818 R5812 J5800
£0. iM -
MRS B =3-FETRNS3_BOOSTER — R " 55550; 0228
APN 5351401 %SW' 402" < ] 2 1
w22 CS L 4 3 = 72 KEY_ACT L, .,
VI N
1 « +Z2_DEBUG3 6 5 Z2_RESET, .,
L us5805 cola BOOST EB 77(,5)':819 . Z2_ MosSI 8 7 PSOC F CS L,
TPS61045 T gg’ 7 Z2_M SO 10 ° PICKB L,
N 851 o 122 SCLK 12 11 PSCC M SO,
=4m CTRL 1.5 23 BOST_EN = < ,Z2_BOOST_EN 12 13 PSOC_MOSI | .,
CRI TI CAIS_W 8 IR5813 w122 HOST | NTN 16 15 PSOC SCLK, 4
8 o 715K ECIN Y, SMBUS SMC A S3_SDA, 4 4 4
M5 2 R5811 %?E‘év w,Z2 _CLKIN 20 19 SMBUS SMC A S3_SCL ", . ..
1C5816 1C5817 2402 « - PP3V3_S3 LDO 0 somy 22 21 0.soMv___PP18V5 S3 ,
0. 1UF~ 2 2UF 9 4 100K 8 30MM 0. 20MM
- . 16 —
o2 i
3Vv3 LDO FOR
R5873
N A 1,30 2 ppsv s3 wR
%5%50%8 La kéf@g/
402 o+ PP3V3_S3_LDO
CRITI CAL
APN 35351364
o~
1 C5853 VR5502 LO838  [1o58p4
——2.2UF MVB223DRRE - gé} —_ ‘g‘qog,
2 %}{ 1 ce vout z Jo5 CERM 2 &85
603 an
<t
Keyboard LED Dri ver
238,08, 78, 70,07, 09,03 0, PP3V3_S0 63 70 67 66 63 40 44 30 0 3 _PPBV_SO CRI Tl CAL
R 10UH 0L5588A§9 350HM CRI TI CAL J5815 pin 1 is grounded
i i R 1 1 2 KBDLED SW on keyboard backlight flex
To detect Keyboard backlight, SMC will 548705 1098AS- SM RHVE&:W B:H:E 35 FF18- 4%—5I§IJZI-.ED- B 3H
tristate SMC_SYS_KBDLED: 1/ 13W 5850 1 TN A RLLA
N{E'bp 1UF 5 SMC_KDBLED PRESENT_L 1
LOW = keyboard backlight present 402, }Lé%;f N s = = = >
X5R 3 °
Hl GH= keyboard backl i ght not present SMC SYS KBOLED 402-1 KBDL — i@
a2 6 |cTRL LED| 5 . 7 ANODE - [
BOM OPTI ON: KBDLED_YES CRITI CAL M RHV'ECEW BFHES: 22 W WVELLSPRI NG 2
NO STUFF APN 51850612 SYNC_MASTER=PWRSQNC SYNC_DATE=01/ 05/ 2009
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Anal og SMS

R5921 PULLS UP SM5_PWRDN TO TURN OFF SMs WHEN PI N IS NOT BEI NG DRI VEN BY SMC

s s sz zsr PP3V3_S3 ’ Desired orientation when
1 1
< LCSQU%Z LC(?LS‘?:ZG pl aced on board top-side:
R5921! - o 35 B
M 2
1QK e z 4%2 &5
YL Aggz?ﬁx?H
05 i = = +YT
2 1Fs - vourx| 12 SM5_X AXI S [ 2 Front of system
s2 42 SMV5_ PVWRDN 5242 — SNVS_PWRI S |pp CRI TI L +X
o> — WAKE_BASE=TRUE | SVE SELFTESD Jor {Bv{10 sve Y Axi S oD +2 +Z (up)
vouTz| 8 SM5 Z AXI S oo <2 O
15 |Res
NC _4 |Res
1R5922
10K $ %i i% $ Circle indicates pi ni | ocati on when pl aced
Y e 9l Nc 16 NC 1C5923 |1 C5924 (1 (C5925 in correct orientation -
2402 aD —0,010F —- 0 01UF ——0 O01UF
~ 2 };M 2 };M 2 };M
402 402 402
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GPU_STRAP_REF_3V3_PD N9 | STRAP_REF_3V3 HDA SDI | &7 o NC_CPU_HDA_SDI o
GPU STRAP REF M CB PD M | sTRAP_REF_M ??,PD HoA_sDO| B7 o NC CPU HDA SDO o 7
PP3V3 SOGPU ) HDA_SYNC| A7 o NC CPU HDA SYNC oo 7
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1YY Yz Ppivi Gru PLLVDD F 65m M OA_D7 -—> U > a7
oo M N_LLNE W DTFFO. 2 A | \i D_PLLVDD MoaDe | W o o TPGPUMOADS> myn
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. p— VAKE BASESTRUE Py VAKE BASE=TRUE VAKE. BASE=TRUE = VAKE_BASESTRUE No TESTITRE | —
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Power aliases required by this page:
- =PP1V8_GPU_I| FPX
- =PP3V3_GPU_| FPCD_| OVDD

Sum of peak currents: 240mA

70 8 PP1V8 GPUI FPX

Si gnal
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aliases required by this page:

BOM options provided by this page:
( NONE)

GPU | FPEF_RSET 78
GPU | FPCD RSET 78
GPU | FPAB RSET 78
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| FPA_TxDa| _AKLL NC LVDS EG A DATA P<3> -
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LCD (LVDS) | NTERFACE

CRI TI CAL
FERR- 250- OHM

5575174048747 45 43 3057 29
85 84 82

C9011 |1 C9012

i

81

81

81

81

2535734 72 ‘éﬁ?gsinsizsﬁ 5% PP3V3_SO

PIT\‘3V3 SW LCD UF

= 0. 001U
8 i
b %

81%20%%8
89 84 83

100K pul | -ups are for
no-panel case (devel oprent)

Panel has 2K pul | -ups

a7 _LVDS DDC CLK

6§§

» PP3V3_SW LCD

J9000
2047%%9.4%' 11

RECR-W BFFES: 35™nl

LTAGE=3. 3V

a7 _LVDS DDC DATA

LVDS CONN_A

LVDS CONN_A

o5 o1 7 LVDS_ CONN

A _DATA N<O>

A _DATA P<0>

A _DATA N<1>

C90101 os 51 7 LVDS_CONN
0.001E L
i w0 s LVDS_CONN
402 o5 81 7 LVDS CONN

A _DATA P<1>

= os o 7 LVDS_CONN

A_DATA_N<2>

o5 o1 7 LVDS_ CONN

A _DATA P<2>

os 7 LVDS_CONN

A CLK F N

os 7 LVDS_CONN

A CLK F P

LVDS _CONN_B

Place close to the connector

LVDS _CONN_B

o5 o1 7 LVDS_CONN

B_DATA_N<0O>

o5 o1 7 LVDS_ CONN

B_DATA_P<0>

os o1 7 LVDS_CONN

B_DATA N<1>

o5 o1 7 LVDS_ CONN

B_DATA P<1>

o5 o1 7 LVDS_CONN

B_DATA N<2>

o5 o1 7 LVDS CONN

B_DATA P<2>

os 7 LVDS_CONN

B_CLK F_N

o5 7 LVDS_CONN

B_CLK F P

Place close to the connector

LED _RETURN_6

LED _RETURN_5

LED _RETURN 4

LED _RETURN_3

LED _RETURN 2

LED_RETURN 1
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FSB (Front-Si de Bus) Constraints CPU / FSB Net Properties
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET-TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
FSB_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD —
- " " " " [ ESB_DATA_GROUPO ESB_50S ESB_DATA FSB_D _L<15..0> 7 10 14
FSB_DSTB_50S i =50_OHM_SE =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DI FFPAIR =1:1_DI FFPAI R [ ESB_DATA_GROUPO ESB 50S ESB_DATA FSB DI NV_L<0> 7 10 14
[ ESB_DSTE0 ESB_DSTB 50S | FSB DSTB FSB _DSTB_L_P<0> 7 10 14
[—>FESB_DSTE0 ESB_DSTB 50S | FSB DSTRB ESB_DSTB_L_N<0> 7 10 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT »
n = > ESB_DATA GROUP1 ESB 50S ESB_DATA ESB D L<31..16> 7 10 14
FSB_DATA =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM =4x_DI ELECTRI C ? g D FSBiDATAiG?OPl FSB?SQS FSBiDATA FSB Dl N\/ L<1> 10 1
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM =5x_DI ELECTRI C ? | — ESB DSTB1 ESB DSTB 50S | ESB DSTB FSB_DSTB L_P<1> 7 10 14
T [—>FESB_DSTB1 ESB_DSTB_50S | FSB _DSTB FSB_DSTB _L_N<1> 7 10 14
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM =3x_DI ELECTRI C ? g’
p SB_DATA_GROUP? ESB 50S ESB_DATA FSB D L<47..32> 7 10 14
. - - [} >—ESBd = = =
FSB_ADSTB =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM =4x_DI ELECTRI C ? < FSBiDATAi > FSB?SQS FSBiDATA FSB Dl N\/ L<2> 10 1
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM =3x_DI ELECTRI C ? ~ — ESB DSTB2 ESB DSTB 50S | ESB DSTB FSB _DSTB_L_P<2> 7 10 14
- . - - a [—FESB_DSTR2 ESB DSTB 50S | FSB DSTB FSB DSTB L_N<2> 71014
All 4x/2x/1x FSB signals with inpedance requirenents are 50-ohm singl e- ended. w = = = =
GRAUP; < .. >
FSB 4X signals / groups shown in signal table on right. = ESB_DATA_ 3 ESB_50S ESB_DATA FSB D L<63 48 T
Signal's within each 4x gr houl d be matched within 5 f strob [ ESADATA GRAUES ESB 505 ESB_DATA ESB DI NV L<3> 7o
Ds‘?'B: N | teac 9 OUE SI Zub elm; 3 evthv 1 pfs ° f‘ ?he' Il DSTB# tched to + - 300 > FESB DsTBE3 ESB_DSTB_50S | FSB DSTB FSB_DSTB_L_P<3> 7 10 14
7 comprementary patrs shou e marened wWinin L ps of each otner, & ors matened to + - ps- [ FESB_DSTE3 ESB_DSTB_50S | FSB _DSTB FSB_DSTB_L_N<3> 71014
Spacing is 2x dielectric between DATA#, DI NV# signals, with 3x dielectric spacing to the DSTB#s. L
DSTB# conpl enmentary pairs are spaced nornmally and are NOT routed as differential pairs. r — ESB ADDR GROUPQO ESB 50S ESB ADDR FSB_A L<16..3> 7 10 14
) S ) x o [ ESB_ADDR_GROUPO ESB_50S ESB_ADDR FSB_REQ L<4..0> 10 14
FSB 2X | h | | ht. = = - = =
$ si ‘gna‘ s / groups shown in signal table onv rlg t N E ESB_ TEO ESB_50S ESB_ADSTE ESB ADSTB L<0> 101
Signals within each 2x group should be matched within 20 ps. ADISB#s shoul d be matched +/- 300 ps. 25 0
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. L g [—>ESB_ADDR_GROUP1 ESB_50S ESB_ADDR FSB_A L<35..17> 7 10 14
ESB_ADSTB1 ESB 50S ESB ADSTB FSB_ADSTB_L<1>
FSB 1X signals shown in signal table on right. L | m— = = = T
Signals within each 1x group should be matched to CPU clock, +0/-1000 nmils. r — ESB 1X ESB 50S ESB 1X FSB_ADS L 7 10 14
Desi gn Cui de recommends each strobe/signal group is routed on the sane |ayer. = ESB_BREQD_L ESB_50S ESB_1X FSB_BRECO_L oo
Intel Design Guide recomends FSB signals be routed only on internal |ayers = ESB_BREQI_L ESB_50S ESB_1X FSB BREQL L “
9 9 Y yers. 21 | >—esBix ESB 50S ESB 1X FSB_BNR L 10 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. [ > FESB 1X ESB_50S ESB_1X ESB BPRI _L 10 14
o
- ESB 1X ESB 50S ESB 1X FSB_DBSY_L
SOURCE: MCP79 Interface DG (DG 03328-001_vO01), Section 2.2 @ | — = = = o 14
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 x [CO—ESB1x ESB 508 ESB_1X FSB_DEFER L 1o
- santa Rosa Hlatto 5 ). Sections 4. : S| | =_esB1x ESB 50S ESB 1X FSB_DRDY_L 10 14
. : a FSB H T L
ESB_1X ESB_50S ESB_1X 7 10 14
CPU Si gnal Constraints 7| O . .
9 = >ESB_1X ESB_50S ESB_1X FSB_HI TM L 7 10 14
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP > ESB 1X ESB _50S ESB_1X FSB_LOCK L 7 10 14
cPU_S0S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD [ ESBCPURSTL ESB_50S ESB1X ESB CPURST L oo
- ki ki ki ki - - > FSB_1X ESB_50S ESB_1X ESB RS L<2..0> 10 14
CPU_27P4S i =27P4_OHM SE =27P4_CHM SE =27P4_CHM SE =27P4_CHM SE 7ML 7ML " | D> FsB1Xx ESB_50S ESB_1X FSB TRDY L 10 14
NOTE: 7 nmil gap is for VOCSense pair, which Intel says to route with 7 nil spacing without specifying a target inpedance. > CPU ASYNC CPU 50S CPU AGTL CPU _A20M L 10 14
CPU BSEL<2..0>
> CPU BSEL CPU 50S CPU AGTL 9 10
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > CPUFERR L CPU 50S CPU 8M | CPU FERR L 10 14
CPU | GNNE_L
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM =2x_DI ELECTRI C ? D CPUiASY'\K: CPU*SOS CPU*AGTL 0
- - - O CRUINTL CPU 50S CPU AGTL CPU INIT L 10 14
cPU_BM L i 8 ML 2 [ CPU_ASYNC R CPU 50S CPU AGTL CPU | NTR 9 10 14
. " 2 L N [ CPU_ASYNC R CPU 50S CPU AGTL CPU_NM 9 10 14
- [ CPU_PROCHOT | CPU 50S CPU AGTL CPU_PROCHOT L 10 14 43 63
CPU_GTLREF . 25 ML 2 SR DG reconmends at least 25 nils, >50 nils preferred [ CPU_PVRGD CcPU 508 CPU_AGTL CPU_PWRGD 10 13 14
CPU SM _L
N . [ CPU_ASYNC cPU 508 CPU_AGTL 10 14
cPuTP 2: 1_SPAGI NG ’ > CPU_ASYNC cPy 508 cPU_AGTL CPU STPCLK_L 10 14
CPU_VCCSENSE . 25 ML 2 S—PM.IERMIRIP_ | cPU 508 CPU 8M | PM THRMIRI P_L 10 14 43
Most CPU signals with inpedance requirenments are 55-ohm singl e- ended O FSRCPUSIP L CPLL50S CPLLAGTL. FSB_CPUSLP_L 1o
o i o e e g St o enended. [ CPU_ERQM SB cPU s0S CPU_AGTL CPU_DPSLP_L 0 14
me signals require . 4-o0ohm si ngl e- ende I npedance. D CPUiDPRSTPiL CPU75OS CPUiAGTL C‘DU UDRSTP I_ o 10 14 63
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 [ CPU_ASYNG CcPU 508 CPU_AGTL FSB_DPWR L 10 14
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 S MP_CPU_COVP MCP_50S Mp EsB cave | MCP_BCLK_VM._COWP_VDD .,
MCP_BCLK_VM._COVP_GND
. i [ MP_cPu cave MP_50S MCP_ESB_COVP 14
MCP FSB COWP Signal Constraints > MP_CcPU_cave MCP_s0S vce_Esp_caw | MCP_ CPU_COMP_VCC "
[S—MP_CPU_COVP MCP_50S mvcp_Esg_cave | MCP_CPU_COVP_GND 14
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP = - = = -
MCP_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD [ ESEaK o CLK_FSB_100D  CLK_FSB ESB CLK cPU P o
- B s B i - - S ESB_AK CPU QLK ESB 100D | O K_ESB FSB_CLK_CPU N 10 14
> FESBOKITP CILK FSB 100D | G K ESB ESB CLK I TP_P 13 14
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT S ESBAKITP CLK_FSB 100D | O K_ESB FSB_CLK_ | TP_N 13 14
FSB_CLK_MCP_P
, [ ESB K MP CLK_FSB 100D | OLK_ESB 14
e s ML ’ [ ESB_OK MP CLK_ESB_100D | CLK_FSB FSB_CLK_MCP_N 1
: 79 1 f 28-001_vO1 i 2.2.4
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section CPU_LERR L CPU_50S CPU | ERR L o
FSB d ock Constraints [—>__BM DPRSI PVR cPU 508 CPU_AGTL PM _DPRSLPVR 21 63
ALLON ROUTE [ (See ahave) CPU 508 CPU_AGTL | \WP_DPRSLPVR o
PHYSI CAL_RULE_SET LAYER ON LAYER? M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CLK_FSB_100D * = =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF D chiGTLREF CPU*SOS CPUiGTLREF C‘DU GTLREF o2
=S5 Tioo-amMb ~100- o ~100- o ~100- o ~100-o ~100-o >—CPU_COP CPU 50S CcPU_cawp CPU_COWP<3> 10
—Ceu_caw CPU_27P4AS CPU_COVP CPU_COMP<2> 0
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > CPU cowp CPU 50S CPU CcOVP CPU_COWP<1> 10
CPU_cawp CPU 27P4S CPU_COVP CPU_COVP<0>
CLK_FSB * =3x_DI ELECTRI C ? CLK_FsSB TOP, BOTTOM =4x_DI ELECTRI C ? D - - - w©
DP_TDI CPU_50S CPU I TP XDP_TDI 6 1013
: 79 1 f 28-001_vO1 ion 2.2. = = = =
SQURCE: MCP79 Interface DG (DG 03328-001_v01), Section 5 DP_TDO CPU_50S CPU_LTP XDP TDO .0
[ XDP_TME CPU 50S CPU | TP XDP_TMS 610 13
> XDP_TCK CPU 50S CPU | TP XDP_TCK 610 13
[ XDP_TRST_L cPU 508 cPy | TP XDP_TRST_L 6 10 13
> XDP_BPM L CPU 50S CPU | TP XDP_BPM L<4. . 0> 10 13
O XDP_BPM LS CPU_50S CcPU_L TP XDP_BPM L<5> 10 13
[ (ESB_CPURST_1) CPU_50S CcPU_L TP XDP_CPURST_L 13
[ CPU_50S CPU_8M | CPU VI D<6. . 0> o -
= CPU_50S UM L | MWP6_VI D<6.. 0> CPU/ FSB Constraints
[ CPU_VCCSENSE CPU_27P4S cpu_vecsense | CPU VCCSENSE_P 1163 SYNC. MASTER-MUXGEX SYNC_DATE=02/ 18/ 2008
[ CPU_VOCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 11 63 = _ - _
[ (CPU_VOCSENSE) CPU 27P4S cpy veesense | | WP6_VSEN P 63 NOTI CE OF PROPRI ETARY PROPERTY
[ (CPU_VOCSENSE) CPU 27P4S cpy veesense | | WP6_VSEN N 63
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Menory 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
MEM 40S * =40_CHM_SE =40_OHM_SE =40_CHM_SE =40_OHM_SE =STANDARD =STANDARD
NMEM _40S_VDD * =40_CHM_SE =40_CHM_SE =40_CHM_SE =40_OHM_SE =STANDARD =STANDARD
MEM_70D * =70_0HM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_OHM DI FF
MEM_70D_VDD * =70_0HM DI FF =70_CHM DI FF =70_CHM DI FF =70_CHM DI FF =70_OHM DI FF =70_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
MEM_CLK2MEM * =4: 1_SPACI NG ?
MEM_CTRL2CTRL * =2:1_SPACI NG ?
MEM_CTRL2VEM * =2.5: 1_SPACI NG ?
MEM_CVD2CVD * =1.5: 1_SPACI NG ?
EM_CMD2MVEM * =3: 1_SPACI NG ?
MEM_DATA2DATA * =1.5: 1_SPACI NG ?
MEM_DATA2MEM * =3: 1_SPACI NG ?
MEM_DQS2VEM * =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_CLK2MVEM MEM_CVD MEM _CLK * MEM_CMD2MVEM
MEM_CLK MEM_CTRL * MEM_CLK2MEM MEM_CVD MEM_CTRL * MEM_CMD2MVEM
MEM CLK MEM_CVD * MEM_CLK2MVEM MEM_CVD MEM_CVD * MEM_CMD2CNVD
MEM_CLK MEM _DATA * VEM_CLK2MEM MEM_CVD MEM _DATA * VEM_CMD2MEM
MEM CLK MEM_DQS * MEM_CLK2MVEM 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_DATA2NVEM
MEM_CTRL MEM_CTRL * EM_CTRL2CTRL MEM_DATA MEM_CTRL * MEM_DATA2NVEM
MEM_CTRL MEM_CVD * MEM_CTRL2MEM MEM _DATA MEM_CVD * MEM_DATA2NVEM
MEM_CTRL MEM _DATA * MEM_CTRL2NMEM MEM _DATA MEM _DATA * NEM_DATA2DATA
MEM_CTRL MEM_DQS * MEM_CTRL2MEM MEM _DATA MEM_DQS * MEM_DATA2NVEM

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 * MVEM_DQS2MEM MEM_CVD - * MEM 20THER
MEM DQS MEM_DATA * VEM_DQS2MVEM MEM_DATA * * MEM 20THER
MEM DQS MEM DQS * VEM DQS2MEM MEM DQS * * MEM 20THER

DDR2:

Need to support

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

Al DS pairs should be matched within 100 ps of clocks.
CLK intra-pair matching should be within 1 ps, inter-pair matchi

A/ BA/ cnd signals should be matched within 75 ps, no CLK matching requirenent.
CLK minimumlength is 594 ps

Al'l nmenory signals maxi mumlength is 1.005 ps.

ng should be

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 nmatching should be within 1 ps, inter-pair matchi
No DQS to clock matching requirenent.

CLK intra-pair matching should be within 1 ps, inter-pair matchi
A/ BA/ cnd signals should be matched within 5 ps of CLK pairs.

Al'l nenory signals maxi mumlength is 1.005 ps.

ng shoul w be

ng should be

CLK minimumlength is 594 ps

DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.

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

MCP MEM COWP Signal Constraints

wi thin 140 ps.

MEM *-styl e wi | dcards!

(I engths include substrate).

Wi thin 180 ps

within 2 ps.

(I engths include substrate).

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

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

Menory Net Properties
NET_TVPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> MMA aK MEM 70D VDD | MEM OLK MEM A CLK P<5..0>
O MMA QK MEM 70D VDD | MEM CLK MEM A _CLK_N<5. . 0>
> MEMLA CNTL MEM 40S_VDD | MEM CTRL. MEM A CKE<3..0>
> MEMLA CNTL MEM 40S_VDD | MEM CTRL. MEM A CS L<3..0>
> MEMLA ONTL MEM 40S_VDD | MEM CTRL. MEM A _ODT<3. . 0>
> MMA QD MEM 40S_VDD | MEM CMD MEM A A<14.. 0>
S MMA QD MEM 40S_VDD | MEM CMD NVEM A BA<2..0>
S MMA QD MEM 40S VDD | NEM CMD MEM A RAS L
D MMA QD MEM 40S VDD | NEM CMD MEM A CAS L
S MEMA CVD MEM 40S_VDD | NEM CMD MEM A VE L
[ MEM.A_DQ BYTEQ MEM 40S MVEM DATA MEM A _DQ<7..0>
[ MEM A DQ BYTEL MEM 40S MEM_DATA MEM A _DQx15. . 8>
O MEM A_DQ BYTE? MEM 40S MEM DATA MEM A DQ<23.. 16>
S MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A _DQ<31. . 24>
> MEM.A DQ BYTE4 MEM 40S VEM DATA MEM A _DQ<39. . 32>
S MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A _DQ<47. . 40>
S MEM.A_DQ BYTE6 MEM 40S MEM_DATA MEM A _DQ<55. . 48>
[ MEM.A_DQ BYTE? MEM 40S MEM_DATA MEM A _DQ<63. . 56>
O MEMLA_DQ BYTEQ MEM 40S MEM_DATA MEM A _DiMVkO>
S MEM.A_DQ BYTEL MEM 40S MEM_DATA MEM A _Dik1>
O MEM A _DQ BYTE? MEM 40S MEM_DATA MEM A _DiMVk2>
S MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A _DMVk3>

LA | | MEM 40S MEM_DATA NMVEM A DMk4>
> MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A_DMVK5>
S MEM.A_DQ BYTE6 MEM 40S MEM_DATA MEM A _DMVK6>
S MEMLA_DQ BYTE? MEM 40S MEM_DATA MEM A_DMK7>
[ MEM.A_DQSO MEM 70D MEM DGS MEM A_DQS_P<0>
[ MEM.A_DQSO MEM 70D MEM DQS MEM A_DQS_N<O0>
O MEM.A DOS1 MEM 70D MEM DGS MEM A _DQS_P<1>
O MEM.A DOS1 MEM 70D MEM DGS MEM A _DOS_N<1>
O MEM.A DQS2 MEM 70D MEM DQS MEM A _DQS_P<2>
O MEM.A DQS2 MEM 70D MEM DGS MEM A _DQS_N<2>
S MEM A _DOS3 MVEM 70D MVEM DQS MEM A DQS P<3>
O MEM.A DOS3 MEM 70D MEM DQS MEM A _DQS_N<3>
> MEMA DOs4 MEM 70D MEM DQS MEM A DQS P<4>
> MEMA DOs4 MEM_ 70D MEM DQS MEM A_DQS_N<4>
O MEM.A DQSS MEM 70D MEM DGS MEM A _DQS_P<5>
O MEM.A DQSS MEM 70D MEM DGS MEM A _DQS_N<5>
[ MEM.A DQS6 MEM 70D MEM DQS MEM A _DQS_P<6>
O MEM.A DOS6 MEM 70D MEM DGS MEM A _DQS_N<6>
O MEM.A DQS? MEM 70D MEM DGS MEM A _DQS_P<7>
O MEM.A DQS? MEM 70D MEM DQS MEM A _DOS_N<7>
O MMB aK MEM 70D VDD | MEM CLK MEM B _CLK P<5..0>
O MMB aK MEM 70D VDD | MEM CLK MEM B_CLK_N<5. . 0>
> MEMB CNTL MEM 40S_VDD | MEM CTRL. NMVEM B CKE<3. . 0>
> MEM B ONTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0>
> MEMB CNTL MEM 40S_VDD | MEM CTRL. MEM B _ODT<3. . 0>
S MMB QD MEM 40S_VDD | MEM CMD NVEM B _A<14..0>
O MMB QD MEM 40S_VDD | MEM CMD NVEM B BA<2. . 0>
S MMB QD MEM 40S VDD | NEM CMD MEM B RAS L
O MMB QD MEM 40S VDD | NEM CMD MEM B CAS L
D MMB QD MEM 40S_VDD | NEM CMD MEM B_VE L
S MEM B_DQ BYTEQ MEM 40S MVEM DATA MEM B_DQx7. . 0>
S MEMB_DQ BYTEL MEM 40S MEM_DATA MEM B_DQx15. . 8>
O 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 MEMB_DQ BYTE4 MEM 40S MEM_DATA MEM B_DQ<39. . 32>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DQ<47. . 40>
[ MEMB_DQ BYTE6 MEM 40S MEM DATA MEM B_DQ<55. . 48>
S MEMB_DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56>
[ MEMB_DQ BYTEQ MEM 40S MEM_DATA MEM B_DiMVkO>
S MEM B _DQ BYTEL MEM 40S MEM_DATA MEM B_Dik1>
S MEMB_DQ BYTE2 MEM 40S MEM_DATA MEM B_DMk2>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DMVk3>
> MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DiVk4>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DMVk5>
S MEMB_DQ BYTE6 MEM 40S MEM_DATA MEM B_DMVk6>
> MEM B DQ BYTE? MEM 40S MEM_DATA MEM B_DMK7>
[ MEM B _DQS0 MEM 70D MEM DGS MEM B_DQS_P<0>
[ MEM B _DQSO MEM 70D MEM DGS MEM B_DQS_N<0>
O MEMB DOS1 MEM 70D MEM DGS MEM B_DQS_P<1>
O MEMB DOS1 MEM 70D MEM DQS MEM B_DQS_N<1>
S MEM B DQS2 MEM 70D MEM DGS MEM B_DQS_P<2>
O MEM B DQS2 MEM 70D MEM DGS MEM B_DQS_N<2>
[ MEMB DOS3 MEM 70D MEM DQS MEM B_DQS_P<3>
[ MEMB DOS3 MEM 70D MEM DGS MEM B_DQS_N<3>
> MM B DOs4 MEM 70D MEM DQS MEM B_DQS_P<4>
O MEMB DOs4 MEM 70D MEM DGS MEM B_DQS_N<4>
> MEM B DOSS MEM 70D MEM DQS MEM B DQS P<5>
[ MEMB DQS5 MEM 70D MEM DQS MEM B_DQS_N<5>
> MEM B DQS6 MEM 70D MEM DQS MEM B DQS P<6>
O MEMB DQS6 MEM 70D MEM DGS MEM B_DQS_N<6>
O MEM B DQS? MEM 70D MEM DQS MEM B_DQS_P<7>
[ MEM B DQS? MEM 70D MEM DGS MEM B_DQS_N<7>
[ MP_MEM COVP MoP_VEM cove | veP VEM cave | MCP_VEM COVP_ VDD
> MP_NMEM COVP MCP_VEM Cove | vee VEM cove | MCP_VEM COVP__GND

15

15

15

15
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PCl - Expr ess

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET-TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
PCI E_90D * =90_oiM 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_OHM 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 RD PGl E_90D PO E PEG R2D C P<15..0> o7
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACING | VEI GHT SPACI NG_RULE_SET LAYER LINE-TO- LI NE SPACING | WEI GHT [t POLE_90D PAE PEG R2D € N<15.. 0> o
> | - > | - [>PEG 2R PClE_90D PCE PEG D2R P<15.. 0> 0 71
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> "
MOP_PEX_COMP * 8 ML ? = PCLE 90D PCLE PCCE MN R2D P 7 31 96
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.4 [ PGl E_90D PO E PCE M N _R2D N 7310
. ) [O—POEMN_RD PO E_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 N MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP [CO—PAEMN_2R POLE_90D POLE PCE MNI_D2R P Tare
RLE & AR = paEon  |ear PCIE_ M NI_D2R N Cara
CRT_50S . =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD = PO E 0D baLE 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 — PCOE FWRD PCI E 90D PCIE PCE FWR2D C P 17 36
N [ PCI E_90D PCIE PCE FWR2D C N 17 36
CRT . =4: 1_SPACI NG 2 CRT CRT . CRT_2CRT
[O—POE FWMR 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 ’ = PCLE_00D PO E PCIE FWD2R C N %
CRT_2SW TCHER * 250 ML ? - PCILE_90D PCLE PCl E EXCARD R2D P 06
CRT_SYNC * 16 ML 2 — PCI E_90D PO E PCl E_ EXCARD R2D N 96
MCP_DAC_COVP - =2:1_SPACI NG ? [ PCLE 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 |ocation: O PCOEEXCARDD?R | POE9D  |POE | TP_PCl E EXCARD D2R P 0 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 cl ose as possible and < 10 inches. = CLK PO E 1000 QK PAE e
MCP_PE1_REFCLK CLK_PCIE 1000 CLK_PCIE PCl E_CLKI0OM M NI _P
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.1 & 2.5.2. | — == = = = e
- CLK_PCIE 1000 CLK_PCIE Eg E %Eiggm E/IWN:3 N 175
N i ¢ H MCP_PE2_REEQLK QK PCE 1000 A K PCE 17 36
Digital Video Signal Constraints g PPTTEIY PP PO E GLK10OM FW N v
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP > MP_PE3 REFALK QLK _PCIE_1000 CLK_PCIE TP_PCl E _CLK100M EXCARD P 5 v
o 1000 ’ - - - - - - - QK PO E 1000 QK PO E TP_PC E_CLK100M EXCARD N 5 17
3 =100_cHML DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
- [ MP_PEX_CQLK_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 i NC CRT |G R C PR e
MCP_DV_COVP * v 20 ML 20 ML =STANDARD =STANDARD =STANDARD [ CRT_GREEN CRT_50S CRT NCCRT IGGYY 18 25
S CRT_BLUE CRT_50S CRT NC CRT_1G B COvw_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—CRLSYNG CRT_50S CRT_SYNG NG _CRT_I G HSYNC w82
i i [ CRT_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 vep_pac cave | NC MCP_TV_DAC RSET 18 25
Lvos * =3 - > MCP_DAC VREE vce_pac_cave | NC MCP_ TV DAC VREF 18 25
=3x_DI ELECTRI C ? LvDS TOP, BOTTOM =4x_DI ELECTRI C 2
LVDS intra-pair matching should be 5 nmls. Pairs should be within 100 mils of clock |ength. [— 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. i S BV DP_100D pspiaypert [ DP 1G M_P<3. . 0> 9 81
. o S =N VR DP_100D pispLayport | DP_ 1 G ML_N<3. . 0> 9 81
SATA Interface Constraints o De_AUX_cH DP_100D pispLAYPoRT | DP_I G AUX_CH P 15 61
PHYSI CAL_RULE_SET LAYER ALLON BUTE | M N VUM LINE WDTH | M NIMUM NECK W DTH [ DEAUX.H DP_100D piseLavecer | DP 1G AUX CH N o
—RALE ON LAYER? MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
SATA_100D * =100_cHML DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF [ ME_EDM_RSET MCE_DV_COND MP HDM_RSET e
= - - - - s el [ MP_HDM _VPROBE MCP_DV_COVP MCP_HDM _VPROBE 18 25
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | I GHT SPACI NG_RULE_SET LAYER LINE-TO-LINE SPACING | VI GHT LS IGAGK LVDS_100D LvDS LVDS 1G A ALK P e
- - D LS 1GAaK LVDS_100D LVDS LVDS IG A CLK N 18 84
SATA * =4x_DI ELECTRI C ? SATA TOP, BOTTOM =3x_DI ELECTRI C 2 > LVDS |G A DATA LVDS_100D LVDS LVDS | G A DATA P<2..0> 18 84
SATA_TERWP * 8 ML 2 [ LVDS |G A DATA LVDS_100D LVDS LVDS | G A DATA N<2..0> 16 8a
- [ LVDS 1 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 1 G A DATA3 LVDS 100D LVDS NC LVDS | G A DATAN<3> 9 18
[ lWs 1GR ak LVDS 100D LVDS NC LVDS | G B_CLKP 0 18
[ LVWS 1GR aK LVDS_100D LVDS NC LVDS | G B_CLKN 0 18
[ LVDS IG B DATA LVDS 100D LVDS LVDS_ |G B DATA P<2..0> 50
[ LVDS I G B DATA LVDS_100D LVDS LVDS |G B DATA N<2..0> 54
[ LVDS I G B DATA3 LVDS_100D LVDS NC LVDS | G B_DATAP<3> 9 18
[ LVDS IG 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
[ MP_I EPAB_VPROBE MCP_| FPAB_VPROBE 18 25
[ SATA_HDD R2D SATA_100D SATA SATA HDD R2D C P 20 39
— SATA_100D SATA SATA HDD R2D C N 20 39
D SATA_100D SATA SATA HDD R2D P a0
[ SATA_100D SATA SATA HDD R2D N a0
[SATA_HDD 2R SATA_100D SATA SATA _HDD D2R P 20 30
— SATA_100D SATA SATA _HDD D2R N 20 30
— SATA_100D SATA SATA_HDD D2R C P 739
— SATA_100D SATA SATA_HDD D2R C N 739
[ SATA_CDD 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
[SATA_CDD 2R SATA_100D SATA SATA ODD D2R P 20 39 SYNG WASTERCMXGEX NG DATE=02/ 18/ 2
= SATA 100D | SATA SATA_ODD D2R N 20 5 = - SYNG DATE-02/ 187 2008
[ 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
[ MCP_SATA_TERMP SATA_TERVP MCP_SATA TERMP 20 RS o £ e ARG ER NG THE POSSESSCR
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Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
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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 ?

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

USB 2.0 Interfac

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

e Constraints

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 ?

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

SMBus | nterface

SQURCE: MCP79 Interface DG (DG 03328-001_v0D), Section 2.10.1.

Constraints

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

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R 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 2

HD Audi o Interface 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
HDA_55S * =55_CHM_SE =55_CHM_SE =55_CHM_SE =55_CHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
HDA * =2x_DI ELECTRI C ?
MCP_HDA_COVP * 8 ML ?

SQURCE: MCP79 Interface DG (DG 03328-001_v0D), Section 2.12.1.

SPI Interface Co

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

nstraints

SI O Signal Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 | VEI GHT
CLK_SLow . 8 ML ?

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

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPI _55S . =55_OHM SE =55_OHM SE =55_OHM SE =55_CHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACING | VEI GHT
SPI * 8 ML 2

MCP_HDA_PULLDN_COVP

MCP_HDA_COVP

MCP_HDA_ PULLDN_ COWP

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ MP_DEBUG PCl_55S PCl MCP_DEBUG<7. . 0>
> PC_AD PCl_55S PCl PCl _AD<23. . 8>
> PC_AD24 PCl_55S PCl PCl _AD<24>

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

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

> PCL_CNTL PCl_55S PCl PCl _DEVSEL_L

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

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

> PCL_GNTO_L PCl_55S PCl PCl _GNTO_L
[O—PO_REQL_L pPal_55S Pl PCl _REQL L
OS—PO_GNT1_L PCl _55S pCl PCl _GNT1 L

> PCL_INTWL PCl_55S PCl PCl _I NTW L
O—POL_INIX L PCl_55S PCl PCl _I NTX L
O—POL_INIY L PCl _55S pCl PCl _INTY_L
O—PO_INIZ L PCl_55S PCl PCl _INTZ L

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

> LPC ERAVE L LPC 558 LPC LPC FRAME L

S LPC RESET L LPC 55S LPC LPC RESET L

O Meipcake  lakipcsss |akipc  |LPC CLK3BM SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
— CIK IPC 558 | QK IPC LPC CLK33M LPCPLUS
[ USB_EXTA USB_90D USB USB_EXTA P

— USB 90D USB USB EXTA N

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

— USB_90D USB NC USB M NI N

[ USB_EXTD USB_90D USB NC_USB_EXTDP

o USB_90D USB NC USB_EXTDN

[ USB_CAMERA USB_90D USB USB_CAMERA P

— USB 90D USB USB CAMERA N

> USB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ USB_TPAD USB_90D USB USB_TPAD_P

— USB_90D USB USB_TPAD N

S USB IR USB_90D USB USB IR P

— USB_90D USB USB_IR N

[ USB_EXTB USB_90D USB USB EXTB_P

— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB NC _USB_EXCARDP
— USB_90D USB NC _USB_EXCARDN
[ USB_EXTC USB_90D USB NC _USB_EXTCP

— USB_90D USB NC USB_EXTCN

[ MP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
[ SMBUS MCP_0_QLK SMB 555 SMB SMBUS MCP_0_CLK
[S—SMBUS_MCP_0_DATA SMB 555 SMB SMBUS MCP_0_ DATA
[S—SMBUS MCP_1_QlK SMB 55S SMB SMBUS MCP_1_CLK
[ SMBUS MCP_1_DATA SMB_55S SMB SMBUS MCP_1_DATA
> HDABIT OK HDA_55S HDA HDA BIT_CLK

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

[ HDA_55S HDA HDA _SYNC R

[ HDARST L HDA_55S HDA HDA RST_ R L

D HDA_55S HDA HDA RST L

[ HDA_SDI N0 HDA_55S HDA HDA_SDI NO

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

o HDA_55S HDA HDA SDOUT_R

—

—

| —

| —

| —

—

| —

| —

—

| —

—

MOP_SUS A K QK SLONS5S | QK SLON PM CLK32K_SUSCLK R
CLK SIOWN55S | CLK SLOW PM _CLK32K_SUSCLK
SPI_QK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPI_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
SPI_CS0 SPI_55S SPL SPI_CSO_R L
SPL_55S S SPI _CS0_L

13 19

19

19

19 42 44 84

19 42 44 84

19 26 84

19 26

26 42

26 44

20 40

20 40

7 20 31

7 20 31

7 20 31

7 20 31

20 50

20 50

20 41

20 41

20 40

20 40

20

13 21 28 29

13 21 28 29

21 45 60 85

21 45 60 85

21 55
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MCP RGM |

(Ethernet) Constraints

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

et PHY) Constraints

88E1116R

(Et hern

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ENET_MDI _100D

=100_0HVLDI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

=100_CHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

ENET_MDI

25 ML

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

ﬂ
4
]
2
|

:
2
3
1)
q

NET_TYPE

PHYSI CAL SPACI NG

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_VDD

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_GND

MCP_CLK25M BUEQ

ENET_M | _55S | MCP_BUFO_CLK

MCP_CLK25M BUFO_R

ENET_M | _55S | MCP_BUFO_CLK

RTL8211_CLK25M CKXTAL1

ENET_I NTR L ENET_M | _55S | ENET_M | ENET_I NTR L
ENET_MDI O ENET M1 _55S | ENET M| 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 M| ENET_CLK125M RXCLK R
ENET_RXCLK ENET_M | _55S | ENET_M | ENET_CLK125M RXCLK
ENET M1 _55S | ENET M| ENET_RXD _R<3.. 0>
ENET_RXD ENET_M | _55S | ENET M| ENET_RXD<0>
ENET_RXD STRAP ENET M1 _55S | ENET M1 ENET_RXD<3.. 1>
ENET_RXD ENET M1 _55S | ENET M| 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 M| ENET_TXD<3.. 1>
ENET_TXD ENET_M | _55S | ENET M| ENET_TX_CTRL
ENET M1 _55S | ENET M| ENET_RESET L
ENET_NMDI 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
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FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
FW 110D * =110_0Hv DI FF =110_OHM DI FF =110_CHM DI FF =110_CHM DI FF =110_OHM DI FF =110_OHM DI FF —_Fweo_TeA Fw 1100 Fw TP NC FW TPAP o
> FWP0_TPA EW 110D EW TP NC FW)_TPAN 36 38
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > FEwPo_TPB EW 110D EW TP NC FW_TPBP 36 38
- n 1 oG N > FWP0_TPB EW 110D EW TP NC FW_TPBN 36 38
- — [O—EWP1_TPA EW 110D EW TP FW PORT1_TPA P 36 38
[O—EWP1_TPA EW 110D EW TP FW PORT1_TPA_ N 36 38
> FWP1_TPB EW 110D EwW TP FW PORT1_TPB P 36 38
[O—FWP1_TPR EW 110D EW TP FW PORT1_TPB_N 36 38

Port 2 Not Used

SD CARD NET PROPERTI ES

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL SoACiNG

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

s0_555 . w5 anise “ss_amsE “ss_amsE “ss_amse ~sTANDARD ~sTANDARD
[(Z5)—SD.DaL D D_| NTEREACE SD D<3> 732
= D_DAT, ol D_| NTERFACE. SD D<4> 7 32
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT = Shoar D D | NTEREACE SD D<5> 732
[[Z5)—SD DAL D D_| NTEREACE SD D<6> 732
SO_1 NTERFACE . X Dl ELECTRIC -

= D_DAT, ol D_| NTERFACE. SD D<7> 7 32
7y SD Ak D ninreseace | SD OLK 752
[Z>—shan D D | NTERFACE SD_CvD 7 32

FireWre Constraints
SYNC_MASTER=MUXGFX SYNC_DATE=02/ 18/ 2008
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SMC SMBus Net

Properties

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

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SMBUS SMG A S3 SO SMB 55S SMB SMBUS _SMC A S3_SCL
[—SMBUS SMC A S3_SDA | SMB_55S SMB SMBUS SMC A S3_SDA
[S—SMBUS SMC B S0_Sa SMB 555 SVB SMBUS SMC B SO_SCL
[ SMBUS SMC B SO_SDA SMB_55S SMB SMBUS_SMC B _SO_SDA
[S—SMBUS SMC 0_S0_Sal SMB 555 SMB SMBUS _SMC 0_SO0_SCL
[—SMBUS SMC 0_S0_SDA | SMB_55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS SMC BSA SCL SMB_55S SMB SMBUS_SMC BSA_SCL
[S—SMBUS_SMC_BSA_SDA SMB 55S SMB SMBUS SMC BSA SDA
[S—SMBUS_SMC_MGMI_SCL SMB 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
> CHGER Csl 1TOl_DI FEPAIR CHGR CsI _P
— 1TOl_DI FEPAIR CHGR CSI _N
[ CHGR CSO 1TOl_DI FEPAIR CHGR CSO P
— 1TOl_DI FEPAIR CHGR CSO N

7 31 42 45 51

7 31 42 45 51

42 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
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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 ALONBHTE | MNIMUM 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 sacinG ELECTRI CAL_CONSTRAI NT_SET Prvsi caL sacinG
Goors_aomssse . . -40_amse 0.095 127w ~sTaoarD ~sTaoarD
> EBACKEP GDDR3_80D GDDR3_ QLK FB_A CLK P<0> 73 78 > _EBCOKEP GDDR3_80D GDDR3_ QLK FB B CLK P<0> 7375
coors_aose . . -40_amse 0.095 W -40_amse ~staoarD ~sTaoarD oS ok FB A CLK N<O> . oS "ok | FB B OLK N<O> o
coora_s00 . oo amoee ~s0_omDIFF 0.095 M4 ~s0_aDIFF —80_GHMLD1 FE —80_GHMLDI FE [ FBBAKP GDDR3_80D GDDR3_QLK FB_A CLK P<i1> 73 78 O FBDAKEP 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 CVMD GDDR3_40R55SE | GDDR3_ CVD FB_A MA<1..0> 73 7 > 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_ QWD GDDR3_40R55SE | GDDR3_CMVD . 73 74 [—FB_Ch an GDDR3_40R55SE | GDDR3_CMD . 73 75
SPACI NG_RULE_SET LAYER LINE-TO- LINE SPACING | &I GHT S—FB_AB VD GDDR3_40R55SE | GDDR3_CMVD FB_A BA<2..0> 73 74 S—EB.CD oD GDDR3_40R55SE | Ghbrs_cvp | FB_B BA<2. . 0> 7375
coors_aux . B , [ EB AR QD GODR3_40RSSSE L copRs avp | FB A RAS L 77 [ EBchan cooRa_aomsssE | appra o [FB B RAS L 7 s
- - > FB_AB QWD GDDR3_40R55SE | GDDR3_ CMD FB A CAS L 73 74 > FBCh o GDDR3_40R55SE | GDDR3_CMVD FB B CAS L 73 75
aora_aw . =2.5:1_seAci NG - [ FB.AB QWD GDDR3_40R55SE | GDDR3_CMD FB_A VW L 73 7 > FBCh o GDDR3_40R55SE | GDDR3_CMD FB_B WE L 7375
P - oo - [—FB_AB_Q\D PD GDDR3_40R55SE | Ghora_avd | FB_A_UCKE [—FEB_CD Qb PD GDDR3_40R55SE | cbpra_ avp | FB_B_UCKE
- - [—FB_AB_Q\D PD GDDR3_40R55SE | Ghora_avd | FB_A LCKE [—FEB_CD Qb PD GDDR3_40R55SE | cbpra_ avp | FB_B_LCKE
coora_ocs . =2.5:1_SPACING » [z EB_AB_CS0 GDDR3_40R55SE | bR avdp | FB_A LCSO_L = FB_CD_Cs0 GDDR3_40R55SE | ahbrs_avp |FB_ B LCSO_L
[—FEB_AB_Q\D PD GDDR3_40R55SE | GDDR3_CMD FB_A DRAM RST 73 78 [—EB_CD Qb PD GDDR3_40R55SE | GDDR3_CMVD FB_B_DRAM RST 7375
EB A OMD GDDR3_40SE GDDR3_CMD FB_A LMA<S. . 2> 73 78 EB C OMD GDDR3_40SE GDDR3_CMVD FB B LMA<S. . 2> 7375
= | —
[O—FBB QD GDDR3_40SE GDDR3_CMD FB_A UVA<S. . 2> 73 78 [—FB D an GDDR3_40SE GDDR3_CMD FB B _UVA<S. . 2> 7375
[—EB_A WDQS0 GDDR3_40SE GDDR3_DAS FB_A WDQS<0> 73 7 [—EB_C WbQs0 GDDR3_40SE CGDDR3_DQS FB_B WDQS<0> 7375
EB_A_WDQS1 CGDDR3_40SE GDDR3_DQS FB_A_ WDQE<1> EB_C WDQS1 GDDR3_40SE GDDR3_DQS FB_B_WDQ6<1>
—FBA _ | 73 74 ——FBC _ | 73 75
[O—FB_A WQs2 GDDR3_40SE GDDR3_DQS FB_A WQS<2> 73 78 [—FB_C wqs? GDDR3_40SE GDDR3_DQS FB_B_WQS<2> 7375
O FBAwWQsa | coomadosE |oomangs |FB A <3> 7374 O FBCcwqosa | ceoRadosE | eomangs [FB B <3> 775
EB_A_RDQSO GDDR3_40SE GDDR3_DQS FB_A RDQS<0> 73 78 EB_C_RDQSO GDDR3_40SE GDDR3_DQS FB_B_RDQS<0> 7375
| — | —
[—FB_A RDGS1 GDDR3_40SE GDDR3_ DS FB_A RDQS<1> 73 78 [——FB_C ROGs1 GDDR3_40SE GDDR3_DQS FB_B_RDQS<1> 7375
O FBARMS2 | coomadosE |oomangs |FB A <2> 7374 O FBCRXE2 | coRadosE | eomangs |[FB B <2> s
> FB.A RDS3 GDDR3_40SE CGDDR3_DQS EB_A_ RDQS<3> 73 74 > FB.C RD(S3 GDDR3_40SE GDDR3_DQS EB_B_RDQS<3> 73 75
[ —FEB_A_DQ BYTEQ GDDR3_40SE GhprR3_DATA | FB_ A DQ<7. . 0> 73 7 [ EB_C_DQ BYTEQ GDDR3_40SE coDR3_DATA | FB_B_DQX7. . 0> 7375
[ FB_A_DQ BYTE1 GDDR3_40SE | cbbra DATA | FB A 15..8> 7574 [—FB_C_DQ BYTE1 GDDR3_40SE | cppR3_DATA | FB B 15..8> 7575
From T18 MXM [EB_A_DQ BYTE? GDDR3_40SE copr3_paTA | FB_A DQ<23. . 16> - [ _EB.C DQ BYTE? GDDR3_40SE coprz_paTAa | FB_B DQ<23. . 16> 575
. i i [—FB_A_DQ BYTE3 GDDR3_40SE cpr3 patAa | FB_A DQO<31. . 24> 73 78 [——FB_C_DQ BYTE3 GDDR3_40SE ahpr3_pata | FB_B_DQ<31. . 24> 7375
Digital Video Signal Constraints N g g FB A_DOM L<0> e c g g FB B_DOM L<0> e
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP > FB A DML GDDR3_40SE GoDR3_pATA | FB_A DM L<1> 73 74 > FBC DM GDDR3_40SE Ghpr3_patAa | FB_B_DOM L<1> 73 75
DP_100D * =100_CHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF D FB*A*m GJJFG74OSE GJ)FG7MTA FB A m\/l L<2> e D FB*C*m GJJFG74OSE GJ)FG7MTA FB B m\/l L<2> e
- o - - - - - [O—FB_A DQ\W GDDR3_40SE chpr3_pata | FB_A DOV L<3> 73 78 [—FB_CcDQw GDDR3_40SE chpr3_pata | FB_B_DOM L<3> 7375
LVDS_100D * =100_CHVL DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF =100_CHM DI FF EB_ R 0 _s0sE s FB A VDOS<4> . EB_ D 0 _s0sE s FB B WDOS<4> s
[—FB_B sl GDDR3_40SE GDDR3_DQS FB_A WDQS<5> 73 78 [——FB_D was1 GDDR3_40SE GDDR3_DQS FB_B_WDQS<5> 7375
EB_A WDQS<6> EB_B_ WDQS<6>
[—>—FB_B WnQs2 GDDR3_40SE GDDR3_DQS A 73 74 [—>—FB_D wWnqs? GDDR3_40SE GDDR3_DQS , B | 73 75
[—FB_B_wWnqsa GDDR3_40SE GDDR3_DQS FB_A WDQS<7> 73 78 [—FB_D wnqsa GDDR3_40SE GDDR3_DQS FB_B_WDQS<7> 7375
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
coDR3 PR3 RDQS<4> coDR3 PR3 RDQS<4>
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT TOP, BOTTOM =4x_DI ELECTRI C ? D FB?B?RImo 7405E 7IIB FB A 4 e D FB?D?RImo 7405E 7IIB FB B 4 e
- - [——FB_B_RDGS1 GDDR3_40SE GDDR3_DQS FB_A RDQS<5> 73 78 [——FB_D ROGS1 GDDR3_40SE GDDR3_DQS FB_B_RDQS<5> 7375
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM =4x_DI ELECTRI C ? > FB B RS2 GDDR3_40SE GDDR3_DXS FB_A RDQS<6> 73 74 > FB 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 cobr3_paTA | FB_A DQ<39. . 32> 73 74 [—EB_D _DQ BYTEQ GDDR3_40SE chpr3_pata | FB_B_DQ<39. . 32> 7375
Di spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [ FB_B DQ BYTE1 GDDR3_40SE coDr3_paTA | FB_A DQ<47. . 40> 73 74 > FB.D DQ BYTEL GDDR3_40SE ahpr3_paTA | FB_B_DQ<47. . 40> 7375
Max | ength of LVDS/ DisplayPort/ TMDS traces: 12 inches. [—FB_B_DQ BYTE2 GDDR3_40SE coDr3_paTA | FB_A DQX5S5. . 48> 73 74 [—FB_D DQ BYTE? GDDR3_40SE chpr3_pata | FB_B_DQ<55. . 48> 7375
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5. 4. [ FB_B_DQ BYTE3 GDDR3_40SE coDr3_paTA | FB_A DQ<63. . 56> 73 74 [—FB_D DQ BYTE3 GDDR3_40SE chpr3_paTA | FB_B_DQ<63. . 56> 7375
EB B DQW GDDR3_40SE chpr3_pata | FB_A DOM L<4> 73 78 EB D DQW GDDR3_40SE chpr3_pata | FB_B_DOM L<4> 7375
| — =
EB B DQML GDDR3_40SE GhDR3 DATA | FB_ A DOM L<5> 73 74 EB D DQML 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> 7375
= | —
B _ _ FB_A DQM L<7> 75 74 D y N FB_B DQOM L<7> s 78
X Pr rti
MUXGEX Net operties @96 Net Properties
e
e
FLECTRI CAL_CONSTRAI NT_SET] e sane ELECTRI CAL_CONSTRAI NT_SET PrvsI AL sacine
VDS LVDS A CLK P
D e ax Ivoeoi00p | Lvoe LVDS_A_CLK_N oo e cK sionsss | aksion | GPU CLK27M w
Gn> =5 = = o [ CK505_CL K27MBS CLK SLOW55S | QLK _SLOW GPU CLK27M SS 16 77
> LVDS EG A OK LVDS 100D LVDS LVDS EG A CLK P 78 84
LVDS EG A CLK N
LVDS A DATA P<2..0> [ LVDS EG A aK LVDS_100D LVDS 78 84
— EVD{SxIﬁ t iﬁggg tﬁ LVDS A DATA N<2..0> oo [o_LVDS_EG A DATA LVDS 100D LVDS LVDS EG A DATA P<2..0> .4
= A = — oo [ LVDS_EG A_DATA LVDS 100D LVDS LVDS_EG A DATA N<2..0> 754
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> 4
E>—LVDs B aK LVDS_100D LVDS LVDS B CLK N o1 84 [ LVDS EG B _DATA LVDS_100D LVDS LVDS EG B DATA N<2..0> 4
VDS, LVDS B DATA P<2..0>
B \pe b pata Lvpe- 1000 me LVDS B _DATA N<2..0> o mD—DPM bP_100D ouseuavecer | OF BG M. P, . 0> o
o> === = —— = DM DP_100D pispLAYPoRT | DP_EG ML_N<3. . 0> 78 81
o LVDS 100D LVDS LVDS CONN A CLK F P 7 80 > DP_AUX cH DP_100D DispPlAYPoRT | DPEG AUX CH P 78 81
= LVDS 100D LVDS LVDS CONN A CLK F_N 780 > DP_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 1
B LVDS_100D LVDS LVDS CONN B CLK_F_N 7 80 = DP_100D pspiaypert |DP_EG AUX CH C N o1
= LVDS_100D LVDS LVDS CONN A CLK P 0 81
> LVDS_100D LVDS LVDS CONN A CLK N 0 81
= LVDS_100D LVDS LVDS CONN A DATA P<2..0> 780 m
= LVDS 100D LVDS LVDS CONN A DATA N<2..0> 7w a
o> LVDS 100D LVDS LVDS CONN B G K P 80 81
[ LVDS_100D LVDS LVDS CONN B CLK N 0 81
= LVDS 100D LVDS LVDS CONN _B_DATA P<2..0> 750 a1
= LVvDS_100D LvDS LVDS_CONN_B_DATA_N<2..0> 70 a
GPU ((©6) CONSTRAI NTS
D—DPM DP_100D pspiayperT | DP_M._C P<3.. 0> 7 82 SYNG_MASTER=MUXGFX SYNC_DATE=02/ 18/ 2008
DP_M._C N<3..0> ROP| ROP]
[ DP_100D DI SPL AYPORT 82 NOTI CE OF PI Rl ETARY P ERTY
DM DP_100D DI SPLAYPORT | DPMMP<P<8> . 0> o1 82
[T DP_100D DI SPLAYPORT |  DPMMINeDN<B> . 0> 81 82 THE_ L NFORVAT| ON QONTAINED HERELN | S THE PROPR! ETARY
P M DP_100D D spLayporT | DP_ML_CONN_P<3. . 0> 82 AGREES Yo THE FaLLOARe )
= 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.
E—DP_AUX cH DP_100D pspLaypert | DP_AUX CH C N o1 82 D 051 7892 noo
d} APPLE | NC. <oAE — -
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K19 Specific Net Properties

K19 Specific Net Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
e Tvee e T
sense_1TaL_sss . JI— “ss_amsE “ss_amse “ss_amsE 11 DiFFPAIR 1:1_DIFFPAIR ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL seACiNG ELECTRI CAL_CONSTRAI NT_SET PrvSI CAL soACiNG
ENET_MDI_1000 ENETCORN ENETCONN_P<3. . 0>
THER 1T 555 . [P -55_ornase -5 amse -55_ormase L1 oA R L1 oA R [ = = = (Pai £_excarn) PCIE 90D PCLE PCl E_EXCARD_R2D P %
= ENET_MDI_1000 ENETCONN ENETCONN_N<3. . 0> as =D oGt 900 g PCI E EXCARD R2D N
( )
o FFPALR . <11 DUFFPAIR 11 DUFFPAIR 11 DiFFPAIR 11 DiFFPAIR [ SATA_100D SATA SATA ODD R2D UF_P 30 D PCLE 90D POLE PCOCE MNI R2D P *
= SATA_100D SATA SATA_ODD R2D_UF_N w ED—raewmn = PO E M N _R2D N T
[ SATA_100D SATA SATA _ODD D2R UF_P . D —raeway PCI E 90D PCILE 7 31 90
_— = oD > = CLK PCIE 1000 QLK PALE PCIE_CLK100M M NI _CONN _P 7
B D e AT DoR_LE D T Gk PG E 1000 ak pae | PCIE CLKIOOM M NI _CONN N ;=
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT = SATA_100D SATA SATA HDD D2R UF_P 30 = = = = CHGR CSI R P
[ 1TO1_DI EEPAI 62
[ SATA_100D SATA SATA _HDD D2R UF_N 3
sense . 2. 1_SPACI NG - = [ 1TO1_DI EEPAL CHEGR CSI _R N 62
— SATA_100D SATA SATA HDD R2D UF_P 30 1TOL Dl EEPAIL CHGR CSO R P
TR . 2 1_seacne B P SATA_100D SATA SATA HDD R2D UE_N % D 1TOL Dl EEPAIL CHGR CSO R N s
[ SENSE_DI EEPAIR SENSE_1TOl_55S SENSE GFXI WP6_VSEN P 0 s > — B> ExXTA XED P 46 62
A0 . “2:1_sPaci NG 2 = SENSE 17Ol 555 SENSE GEXI MVP6_VSEN N D (useexaa) USB_90D USB OS] MJ 20
- _ g — (s exaa) USB 90D USB USB2_EXTA _MJUXED N a0
D> (sa_exta) USB 90D USB USB2 LT1 P a0
USB2_LT1_N
=5 CRUTHMVENS D2_DP THERM 1TOL_55S THERM CPUTHMVBNS _D2_P 1 T R is,:gD ia USB TPAD R P -
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VEI GHT THERM 1TOL 555 THERM CPUTHVENS D2 N - D (use_Exin) @:7905 US: USE TPAD BN s0
: - - ( ) 5
Ep— . 2 Mis , > CPU_THERVD DP THERM 1TO1_55S THERM CPU_THERMD P 10 48 [>—usaman USB 90D . USE CAVERA CONN P *
THERM 1TOL_55S THERM CPU_THERMD N 10 a0 e = T
= = = — — (LSA_canFRA) USB_90D USB USB_CAMERA _CONN_N 7.
GPUTHMENS D DP THERM 1TOl_55S THERM GPUTHVMSENS D P - = 3 |
SPACI NG_RULE_SET LAYER LINE- TO LI NE SPACING | VEI GHT == == = = D USB_90D USB. CONN_USB2_BT_P 781
THERM 1TOl_55S THERM GPUTHVENS D N .
B> P = USB_90D usa CONN_USB2_BT_N -
@0 . ~sTANDARD - [ CGPU_THERMD DP THERM 1TOl_55S THERM GPU TDI OOE P a8 76 77 USE. 90D USE USB LT2 P
THERM 1TOL_55S THERM GPU _TDI ODE_N 8 76 77 E=> - USE LT2 N o
——_—— . —sTANDARD , | — e D Do Trem 1Tor ook Tiren NMCPTHVENS D P v [ USB 90D USB w0
ED>— M = = = USB_CARDREADER USB_90D USB USB_CARDREADER P 9 20 32
THERM 1TOL_55S THERM MCPTHVENS_D_N s = =
B> = USB_20D usa USB_CARDREADER N 0203
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT | THERM 1TO1 55S THERM MCP_THMDI ODE_P 21 48 o
= DP_100D oispLayeortl DP_ I G AUX CH C P 0
= THERM 1TOl_55S THERM MCP_THVDI ODE N 21 48 DP 100D DP | G AUX CH C N
0Pz 020w 1000 [ SENSE_DI FEPAI R SENSE_1TOl_55S SENSE CPUVTTISNS R P p =D DLSeLAY] o
PUR_P2AI . 0.20 M 1000 = SENSE_1TO1_55S SENSE CPUVTTI SNS R N a7
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
= - = - = - — = SENSE_DI EEPAIR SENSE_1TO1_55S SENSE GPUI SENS P a7
VEM LK @0 . oot = SENSE_1TOl_55S SENSE GPUI SENS_N a7
=D SENSE_DI EEPAIR SENSE_1TO1_55S SENSE CPUWTT_| SNS P 47 67
VEm ao . @0 P21
Lo - P SENSE_1TOl_55S SENSE CPUVTT | SNS_N 47 o7
VEM CTRL ao . @0 P2
VEMLDATA *° . Pz > SENSE_DI FEPAIR SENSE_1TOl_55S SENSE P1V8GPU P - spK DL EEPALR ADLO SPKRCONN L OUT P
MEMLDS a° ) 0Pz e SENSE_1TQL_555 SENSE P1VBGPU_N i g DI EEPALR AUDLO SPKRCONN L_OUT_N i
7 58 59
> SENSE_DI FEPAI R SENSE_1TOl_55S SENSE I SNS _CPU_P 6 > SPK T D rroalR DO SPKRCONN S _OUT P
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET SENSE_1TO1_55S SENSE I SNS_CPU N 6 = Tos e
D> <B PONER PP3V3 S5 37 38 45 84 64 o8 69 70 = DI FEPALR AUDLO SPKRCONN_S OUT_N 7 58 59
- ONE] 375°%630°%2°44%%6 %3034 5 RCON oUT
orraE o | co-ram NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET SB_POWER PP3V3_S0 8578 1538 13 89 82 52 S DLEEPALR ADLO SPK N R P reeee
= > = > -~ A RAES — = 85758 33 12 38 71 32 37 DL EEPALR AUDLO SPKRCONN R OUT_N 7 58 59
ot o . o o BRAUNEGE =
- QK Fse a0 . 0P DI FEPAI R AUDL O SPKRAMP L _QUT P
=
satA a0 . 0P = DI FEPAI R AUDL O SPKRAMP _L_QUT N
u_caw @0 . @0 P2
X X DI EEPAI R AUDL O SPKRAMP_R QOUT_P .
- o R R =D SENSE_DI EEPAI R SENSE_1TOl_55S SENSE P1V8GPUI SNS_R P a =D SPKRAMP R OUT N .
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 = = (e DI EEPAL R AUDL O SPKRAMP_S_QOUT 58
CPU_VOCSENSE Jrs . o P2 [z SENSE_DI EEPAI R SENSE_1TO1_55S SENSE | SNS_AI RPORT_P 31 53
| Al RP N = DI EEPAL R AUDL O SPKRAMP_S QUT_N s
saTA s8_POMER . YR P2 [ SENSE_1TOl_55S SENSE SNS ORT. a1 sa I SNS ODD P
Fss_osTe Fss_psTe . @0 P2 [Zz> SENSE_DI FEPAI R SENSE_1TOL_55S SENSE | ) | a0 53
[T SENSE_DI FEPAI R SENSE_1TOl_55S SENSE I SNS_AIRPORT_R P, SENSE_1TOL 555 SENSE 1 SNS_ODD N
e S5-PoteR i — SENSE_1TOl_55S SENSE I SNS_AIRPORT_R N = P I'SNS DD R P e
ISNS 1V5 S3 R P > SENSE_DI EEPAI R SENSE_1TOL_55S SENSE s3
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET | SENSE DI FEPAIR SENSE 1TO1 55S SENSE 53 I SNS ODD R N
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET SENSE_1TOL_55S SENSE ISNS 1V5 S3 R N = SENSE 1TO1 55S SENSE 53
— a0 . ao_Pomt v = TSNS IV5 S3 P o [Zz>— SENSE_DI FEPAI R SENSE_1TOl_55S SENSE | SNS HDD P 30 s
Lvos ao . @0 P21 [z SENSE_DI EEPAI R SENSE_1TOL_55S SENSE 53 65
SENSE_1TOl_55S SENSE I SNS_HDD N 29 53
ang SENSE_1TQL_555 SENSE I SNS_1V5_S3_N 53 09 e ENSE O FFPAIR SENSE_1TQL_55S SENSE I SNS HDD R P
Menory Constraint Rel axations D> SENSE_DLEEPALR SENSE_LTOL 553 SENSE I SNS LODBKLT B =2 s = - SENSE_1TOI 595 SENSE I SNS_HDD_R_N
= SENSE_1TOl_55S SENSE | SNS_LCDBKLT_N 3 85 == = — 53
Allow 0.127 nm necks for >0.127 nmlines for GMCH fanout [Zm>—SENSE_DLEERPALR SENSE_1TOL_55S SENSE LSNS L KLT R P @D D
. ' - == SENSE_1TOL_55S SENSE I SNS_LCDBKLT_R N T
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP -
VEM 70D sorTam 0.127 Wt 6.35 Wt
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
Graphi cs , SATA Constrai nt Rel axati ons Ve 405 . 0.09 W 5.8 W
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Alternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff) NEM_ 40S_VDD * 0.09 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 M 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 M 100 ML
bp_1000 BeA 100_Di FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
saTA 1000 BeA 10001 FF_BeA PCI E_90D * 0.09 MM 100 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PGA CONSTRAI NT RELAXATI ONS e oo , o o5 oo
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP 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 ra 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 . Pea Pea_cPU PHYSI CAL_RULE_SET LAYER OB M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
FSB_ADR . Pea 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 FOLLON'NG
Fs8_AosTB . 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 PUBLISH | 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_CPU MEM_70D_VDD 1SL3,15L10 N D 051- 7802 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, ISL4 & 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 SLB, | SLO, | SL10, | SL11, BOTTOM

NO_TYPE, BGA, PGA

w 15.5.1

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE- 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_PIMA
sTAOARD . v -oEFALT -oEFALT 10 “oeFALT “oeFALT sTaNoARD . “oEFALT > VEM aLK . BeA BGA P2
BGA_PLMM . “oEFALT > axFse . 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_ose . v 0.076 4 0.076 M ~sTaNARD ~sTANDARD ~sTANDARD
PGA_CPU . 0.073 M1 ? FSB_DSTB FSB_DSTB BoA BGA_PIMM
NOTE: From T18 M.B, changed to reflect M9 stackup.
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | WEI GHT
s0_amse Tcp, BOTTOM v 0.110 Wt 0.095 Wt 1.5:1_SPACI NG . 0.15 M -
2X_DI ELECTRI C * 0.140 MM 2
s0_cH sE . v 0.090 4 0.090 4 ~sTaNARD ~sTANDARD 1.8:1_sPACI NG . 0.18 M -
3X_DI ELECTRI C * 0.210 Mv 2
2:1_sPACI NG . 0.2 wt »
4X_DI ELECTRI C * 0.280 MM 2
2.5:1_sPAciNG . 0.25 -
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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_amse Tcp, BOTTOM v 0.165 Wt 0.095 Wt
40_cmse . v 0.135 M 0.135 M ~sTaNARD ~sTANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_avsE Tcp, BOTTOM v 0.310 Wt 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_amDlFF . N ~sTaNDARD ~sTaNARD ~sTaNARD ~sTANDARD ~sTANDARD 11 DFFPAIR . v ~sTaNARD ~sTaNARD ~sTaNARD 01w 0.1 m
70_amDlFF ISt 1St v 0. 160 4 0. 160 M4 0.175 Wt 0.175 Wt
70_amDlFF Isto. 18010 v 0. 160 M 0.160 M4 0.175 Wt 0.175 Wt
70_am ol R IStz st v 0.170 0.170 Wt 0.150 M 0.150 Wt
70_anon R Tcp, BOTTOM v 0.170 0.095 Wt 0.150 Wt 0.150 Wt
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80D FF . N ~sTaNDARD ~sTaNARD ~sTaNARD ~sTANDARD ~sTANDARD
80 DI FF ISt 1St v 0.125 M 0.125 M 0.180 Wt 0.180 Wt
80 DI FF Isto. 18010 v 0.125 M 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 FF 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 ~sTaNARD ~sTaNDARD ~sTaNARD ~sTANDARD ~sTANDARD
90_aDl FF ISt 1St v 0.102 4 0.102 1 0.220 Wt 0.220 Wt
90_aDl FF Isto. 15010 v 0.102 4 0.102 14 0.220 Wt 0.220 Wt
90_ane ot FF IStz s v 0.115 Wt 0.115 Wt 0.230 M4 0.230 Wt
90_ane ot FE Tcp, BOTTOM v 0.115 Wt 0.095 Wt 0.230 M 0.230 Wt
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_am ol FF . N ~sTaNDARD ~sTaNARD ~sTANDARD 10001 FF_BGA . —00amarr -100_amolFF -100_amolFF -100_0L 0l FF -100_0L Ol FF
100_am ol FF ISt 1St v 0.080 4 0.080 4 0.200 Wt 0.200 W 10001 FF_BGA ISt ISt v 0.075 0.075 0.125 Wt 0.125 Wt
100_am ol FF Isto. 15010 v 0.080 4 0.080 4 0.200 W 0.200 W 10001 FF_BGA Isto. 18010 v 0.075 0.075 0.125 Wt 0.125 Wt
100_0HML DI FF Ist2, 18011 v 0.089 M 0.089 MM 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_HvLOI FE Tcp, BOTTOM v 0.089 Wt 0.089 Wt 0.220 M 0.220 Wt
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_amoiFF . N ~sTaNDARD ~sTaNARD ~sTaNARD ~sTANDARD ~sTANDARD
110_cvL0l PR ISL3, 1504 v 0.077 Wt 0.077 Wt 0.330 M 0.330 Wt
110_cvL0l PR IsL9, 15110 v 0.077 Wt 0.077 Wt 0.330 M1 0.330 Wt
110_cvL0l PR IStz st v 0.077 Wt 0.077 Wt 0.330 M1 0.330 Wt
110_cvL0l 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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