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BOM Vari ant s

BOM r oups

BOM NUMBER BOM NAME BOM OPTI ONS BOM GROUP BOM OPTI ONS
630-9911 PCBA, 4GHZ, 256 SAM_VRAM HB_AUDI O, MB8A MD8_COMVON, EEE_6DZ, CPU_2_4GHZ, FB_256_SANVBUNG, AUDI O_HB MB8_ COVIVON ALTERNATE, COVMON, MB8_ COMVONL, MB8_COVIVONZ, MB8_ COMMON3, MB8_ DEBUG, MB8_ PROGPARTS
630-9912 PCBA, 4GHZ, 256HYN_VRAM HB_AUDI O, MB8A MB8_COMMON, EEE_6EA, CPU_2_4GHZ, FB_256_HYNI X, AUDI O_HB MB8_ COMMON1L ONEW RE_PU, | SL6258A, MEMRESET_HW MEMRESET__MCP, MCP_B03, MCP_PROD, MCPSEQ_SMC
630-9913 PCBA, 5GHZ, 512SAM _VRAM HB_AUDI O, MB8A MD8_COMVON, EEE_6EB, CPU_2_5GHZ, FB_512_SANVBUNG, AUDI O_HB VB8_ COVMON2 FW LVG _NEW BKLT_PLL_NOT, BMON_PROD, M KEY, BOOT_MODE_USER, GPUVI D_1P00V, MUXGFX
630-9914 PCBA, 5GHZ, 512Q M_VRAM HB_AUDI O, MB8A MD8_COMVON, EEE_6EC, CPU_2_5GHZ, FB_512_Q MONDA, AUDI O_HB VB8_ COVMON3 DPMUX_EN_SO, DP_ESD, EG_PWRSEQ HW DP_CA DET_EG PLD, MCP_CS1_NO, NO_VREFMRGN, PROD_DI GSVs
630- 9915 PCBA, MP8_COMVON, EEE_6ED, CPU_2_8GHZ, FB_512_SANVSUNG AUDI O_HB MB8_DEBUG SMC_DEBUG _YES, XDP, LPCPLUS_NOT

630- 9916 PCBA,

8GHZ, 512Q M_VRAM HB_AUDI O, MB8A

MB8_COVMVON, EEE_6EE, CPU_2_8GHZ, FB_512_Q MONDA, AUDI O_HB

MD8_PROGPARTS

GVUX_PROG, BOOTROM_PROG, SMC_PROG, TPAD_PROG

630- 9949 PCBA,

66GHZ, 512SAM VRAM HB_AUDI O, MB8A

MB8_COWMON, EEE_6MT, CPU_2_66GHZ, FB_512_SAMSUNG AUDI O_HB

630- 9950 PCBA,

66GHZ, 512Q M_VRAM HB_AUDI O, MB8A

MB8_COWMON, EEE_6MJ, CPU_2_66GHZ, FB_512_Q MONDA, AUDI O_HB

BOM GROUP

BOM OPTI ONS

630- 9951 PCBA,

2.
2.
2.
2.
2. 8GHZ, 512SAM _VRAM HB_AUDI O, MB8A
2.
2.
2.
2.

93GHZ, 512SAM _VRAM HB_AUDI O, MB8A

MB8_COWMON, EEE_6N1, CPU_2_93GHZ, FB_512_SAMSUNG AUDI O_HB

FB_256_SAVBUNG

VRAMA, VRAM 256_SANMBUNG

630- 9952 PCBA, 2.

93GHZ, 512Q M_VRAM HB_AUDI O, MB8A

MB8_COWMON, EEE_6N2, CPU_2_93GHZ, FB_512_Q MONDA, AUDI O_HB

FB_256_HYNI X

VRAMA, VRAM 256_HYNI X

630- 9956 PCBA, 2. 5GHZ, 512HYN_VRAM HB_AUDI O, MB8A MD8_COMMON, EEE_6VG, CPU_2_5GHZ, FB_512_HYNI X, AUDI O_HB FB_512_SAVBUNG VRAMA, VRAM 512_ SAMSUNG
630- 9957 PCBA, 2. 66GHZ, 512HYN_VRAM HB_AUDI O, MB8A MD8_COMVON, EEE_6VH, CPU_2_66GHZ, FB_512_HYNI X, AUDI O_HB FB_512_HYNI X VRAMA, VRAM 512_HYNI X
630- 9958 PCBA, 2. 8GHZ, 512HYN_VRAM HB_AUDI O, MB8A MD8_COMMVON, EEE_6VJ, CPU_2_8GHZ, FB_512_HYNI X, AUDI O_HB FB_512_Q MONDA VRAM4A, VRAM 512_Q MONDA
630- 9959 PCBA, 2. 93GHZ, 512HYN_VRAM HB_AUDI O, MB8A MP8_COMVON, EEE_6VK, CPU_2_93GHZ, FB_512_HYNI X, AUDI O_HB
Bar Code Labels / EEE #' s Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON PART NUVBER ary DESCRI PTI ON REFERENCE DES CRI T1 CAL BOM OPTI ON
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE: 6DZ] CRI TI CAL EEE_6DZ 33753680 1 . PDG. LeDz. PQ 2. 40, 25W 1060, FD. 2w Do U1000 CRI TI CAL CPU 2_4GIZ
826-4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6EA] CRI TI CAL EEE_6EA 33753681 1 . PG, SLOEK, PR 2. 53, 35w 1006, £0. o B UL000 CRI TI CAL CPU 2 5G1IZ
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE: 6EB] CRI Tl CAL EEE_6EB 33753710 1 PG, SLCEL. PR 2. 65, 35w 1005, £0. o B U000 CRI T1 CAL CPU 2_66GHZ
826-4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6EC] CRI Tl CAL EEE_6EC 33753682 1 . Po, SLGEM PP 2. 80, 95 1005, £0. o oA UL000 CRI TI CAL CPU 2_8GIZ
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE: 6ED] CRI TI CAL EEE_6ED 33753711 1 PG, SLCEP. PR 2. 93, 35w 1006, £0. o B U000 CRI T1 CAL CPU 2_93GHZ
826-4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6EE] CRI TI CAL EEE_6EE 33850635 1 | C. GVOP, NDP75- B02, 35X 35NM BOALA37 U1400 CRI TI CAL NCP_B02
826-4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6MT] CRI TI CAL EEE_6MI 33850710 1 | C. NOP7OXT- B3, 35X35MM BOALAS7 U1400 CRI TI CAL NCP_BO3
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 6M] CRI TI CAL EEE_6MJ 33850694 1 . RL62510h v P @ e TRANSOE VR 430 T U3700 CRI TI CAL
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE: 6N1] CRI TI CAL EEE_6N1 33850654 1 LG Y643, 19045 P Gl LI PO 12 U4100 CRI T1 CAL
826-4393 1 LBL, P/ N LABEL, PCB, 28MV X 6 MM [ EEE: 6N2] CRI TI CAL EEE_6N2 34152384 1 | R ENGORE 11, CY7053808. LQXC w800 CRI TI CAL
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE: 6VE CRI TI CAL EEE_6VG 33850563 1 | C, SVC, HS8/ 2117, IMVKOMM TLP U4900 CRI TI CAL SMC_BLARK
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MV [ EEE: 6VH] CRI TI CAL EEE_6VH 34150448 1 | C. SNC, DEVELGPVENT, VB8 U4900 CRI TI CAL SVC._PROG
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 6\VJ] CRI TI CAL EEE_6VJ 34152383 1 | C. PSOC +W USB, 56PI N, MLF, VB8 Us701 CRI T1 CAL TPAD_ PROG
826- 4393 1 LBL. P/N LABEL. PCB, 28MM X 6 MM [ EEE: 6VK] CRTCg EERRGVH 33550384 1 I C,32MBI T 8-PIN SPI SERIAL FLASH, SO C8 u6100 CRI Tl CAL BOOTROM_BLANK
AI t ern at es 34152447 1 I C, EFI ROM DEVELOPMENT, M98 U6100 CRI TI CAL BOOTROM PROG
PART NVBER | ALTERNATE £CR| Bom 0PI o reF DS | conenTs: 514- 0612 1 CONN, RCPT, S/ PDI F, 3. 5MV COVBO, XCVR, FL J6700 CRI TI CAL AUDI O_NOHB
514- 0634 1 CONN, RCPT, S/ PDI F, 3. 5MM COVBO, HB, FL J6700 CRI TI CAL AUDI O_HB
13850603 | 13880602 At e o s 514- 0613 1 COWN, RCPT, S/ PDI F, 3. 5MV GOVBO, RX, FL J6750 CRI TI CAL AUDI O_NOHB
35361681 | 35391294 AL o, e @ 514- 0635 1 GO, RCPT, S/ PDI F. 3. S COVEO, FX, HB, FL J6750 CRI TI CAL AUDI O_HB
15280276 15250683 AL thotavers At to Balervshey 35352312 1 | C 1 SL6236C, DUAL PVM CNTI , QFNB2 uU7500 CRI TI CAL
sarszser 34152366 ALt e At S 33850554 1 1'C, GPU, 55nm NV GR6- GS, BGA9EY, LF us000 CRI Tl CAL
15250876 15250867 At protaver At o e 33350482 4 | C, SGRAM GDDR3, 16Mk32, 800MHZ, 136 FBGA | U8400, UB450, Us500, ussso| CRI Tl CAL VRAM 256_SAVBUNG
15750058 15750055 At Pela A o TE whane s 33350483 4 | C, SGRAM GDDR3, 16Mk32, 900MHZ, 136 FBGA | UB400, UB450, Us500, ussso| CRI TI CAL VRAM 256_HYNI X
15280915 15250796 At tholavers At to omee 10 33350481 4 | C, SGRAM GDDR3, 32Mk32, 900MHZ, 136 FBGA | UB400, UB450, Us500, ussso| CRI Tl CAL VRAM 512_SAVBUNG
12850262 12850220 At et At to e 33350506 4 | C, SGRAM GDDR3, 32Mk32, 900MHZ, 136 FBGA | UB400, UB450, Us500, Ussso| CRI Tl CAL VRAM 512_HYNI X
12750108 12750062 At el o veret 33350472 4 | C, SGRAM GDDR3, 3232, 900MHZ, 136 FBGA | U8400, U8450, U500, ussso| CRI T CAL VRAM 512_Q MONDA
33850714 33850554 At Lo tenkaoe @0 34182272 1 | C, HDCP ROM NVG96, 8 PIN SO C, LF, HF us770 CRI TI CAL HDCP_YES
Schematic / PCB #' s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
051- 7902 1 SCHEM FI BBA, M08 SCH CRI Tl CAL
820- 2532 1 PCBF, FI BBA, M08 PCB CRI Tl CAL
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El4

El6

E19

E24

F5

F8

F11

F13

F16

F19

F22

VSss

oM T

uU1000
PENRYN
FCBGA
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VSss

T23

T26

w21

u24

V5

V22

V25

we3

Y3

Y6

Y21

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 & G ound
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CPU VCORE HF AND BULK DECOUPLI NG

w110 =PPVOORE SO_CPU

~4x—330uF, 20x 22uF 0805 | |
CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI TI CAL CRI Tl CAL
C12501|, C1251i 1C1200 C1201 C1202 C1203 C1204 C1205 C1206 C1207 C1208 C1209
330UF — 330UF 22UF f— 220UF — 22UF f— Z%UF Z%UF — Z%UF f— 220UF f— 220UF 220UF 22UF
2% 280 T —F %Oé 8% 8% 8% T 8% 8% 8% 8% T 8% T 8%
poLY- FaRY poLY- FaRY Xl CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM
_ B2 T- S l B2 T- S 3 503 503 503 503 503 503
PLACEMENT_NOTE=PL G e e NENT ROTERRP A §2Y ! Ebu’gm ‘
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
(:]_252l . (:]_253l . C1210 Cl211 Cl212 C1213 LC1214 C1215 Cl1216 Cl217 iClZlS iClZlg
ES 20 L pUF T Lo T Lo 22UF L 250~ L 2o0F - L 250 22Uk 2oUF
228\;“2 3 B 8\;“;\3 T % T % % % T % % 2O% % T % T %
poLy- 2aRY poLy- 2aRY X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM X5R- CERM
) 557 &) 557 SN 603 503 503 603 503 503 03 603 503 603
PLACENEM*WE:PIPEXSE}\}%N%HO%EQEFEac(éa}l nI éPU cehter cavity. v . L
62 13 11 MSM_SO;&‘ 1X 47QUF, 6x 0. 1uF 0402 ‘
CRI TI CAL
C%720%JIE% . 1 C12U§:6 1 C1237 1 C1238 1 C1239 1 C1240 C1241

W [Ee TR Pl OB OFE T%ﬁ“

WE: Consi der shari ng bulk cap with NB Vtt?

VCCA (CPU Avdd) DECOUPLI NG

»=PPIV5 SO0 CPU__ 1y 10QuF, 1x 0. O1luF

CPU Decoupling & VID
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M ni - XDP Connect or

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

MCP79- speci fi c pi nhout

. _=PP3V3_S0_XDP

62 1211 108 s _=PP1VO5_S0_CPU
XDP
T
R1315* B TERN
54.9 J1300
Mcujiw LTH- 030- 01- G- D- NOPEGS
;1552 F- ST- SM
2 o 1
o7 1oqay XDP_BPM L<5> OBSEN_AQ — 100 < OBSEN_CO JTAG MCP_TDO CONN e
87 10, XDP_BPM L<4> OBSEN_A1 <> ° 5 - OBSEN_C1 JTAG MCP_TRST L 621
D = - O - = jesing
o
o7 10¢g—y XDP_BPM L<3> OBSDATA_AQ <« 20 ol Y < OBSDATA_CO MCP_ DEBUG<0> B 19 %
o7 10 [y XDP_BPM L<2> OBSDATA_A1l » 12 ol o OBSDATA_C1 MCP_DEBUG<1> B 10 %
14 13
o
o7 10 [y XDP_BPM L<1> OBSDATA_A2 » 16 ot & OBSDATA_C2 MCP_ DEBUG<2> B 19 %
o7 10 oy XDP_BPM L<0> OBSDATA_A3 » 18 ol e OBSDATA_C3 MCP_ DEBUG<3> B 19 %
20 19
o
TP_XDP_OBSFN_BO OBSEN_BO 22 o2t OBSEN_DO JTAG MCP_TDI QoD & 21 2
TP_XDP_OBSFN B1 OBSEN B1 24 o2 OBSEN D1 JTAG MCP_TNMS Qo s 21 23
26 25
o
TP_XDP_OBSDATA BO OBSDATA_ B0 <« 28 o+ - OBSDATA_DO MCP_DEBUG<4> B 0
TP_XDP_OBSDATA B1 OBSDATA_B1 > 0 o422 - OBSDATA D1 MCP_ DEBUG<5> CBD 0
32 31
o
TP_XDP_OBSDATA B2 OBSDATA_B2 » 3 ofB o OBSDATA_D2 MCP_ DEBUG<6> Va: o X
Ri?gpgg TP_XDP_OBSDATA_B3 OBSDATA_B3 INED NEDE OBSDATA_D3 MCP_DEBUG<7> =
38 37
o
o7 14 10 [y CPU_PVRGD 1 1K 2 XDP_PWRGD PWRGD/ HOOKO RN P EC | TPCL K/ HOOK4 FSB CLK | TP P e o XDP
% XDP_0OBS20 HOOK1 <« 2 oA - | TPCL K#/ HOOKS FSB CLK I TP_N (T 4 87
HELDH VCC_0BS_AB s |5 e VCC_0BS_CD R1303
25 19 TR PM LATRI GGER L HOOK2 » 4 o2 - RESET#/ HOOK6 ez XDP_CPURST_L 1 2 FSB_CPURST_L ) © 20 14 87
216 o} JTAG MCP_TCK HOOK3 » 48 o147 > DBR#/ HOOK7 XDP_DBRESET_L [ooT 10 26 156, PLACEMENT_NOTE=P| ace close to CPU to minim ze stub.
50 o4 NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V. VECLF
%0 45 21 TCHY SMBUS _MCP_0_DATA SDA -2 o3 - TDO XDP_TDO CONN axny s
%0 45 21 1¢Ey SVBUS MCP_0_CLK Slol > 5 Y TRSTn XDP_TRST_L oD © 10 87
TCK1 NCZE Lo od5%5 o DI XDP_TDI [oom © 10 87
o7 10 6 om—XDP_TCK TCKQ -8 ol o Vs XDP_TMS oo © 10 87
60 59 XDP_PRESENT#
X XDP.
C1300: 1 C1301
0. 1uF — —— 0. 1uF
10% 109%
16V 16V
X5R 2—‘7 2 X5R
402 402
998- 1571 1
Directi on of XDP nodul e
Pl ease avoid any obstructions
on even-nunbered side of J1300

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

87 10 7.

87 10 7.

o7 0 7¢gry FoB DINV_ L<0> o o, Va1

87 10 7. FSB DSTB L_P<1> 89
87 10 7 FSB _DSTB_L_N<1> VB7,
w0y FSB DINV L<1> o , V35
87 107 FSB_DSTB_L_P<2> N37
87 107 FSB_DSTB_L_N<2> L36

87 10 7CBD -«—> N35

87 10 7.

87 10 7.

o7 0 7¢gry FoB DINV L<3> o o = J41,

87 107 FSB A L<3> AC34,
87 10 7. FSB_A L<4> AE38
87 107 FSB_A_L<5> AE34,
87 107 FSB A L<6> AC37,
87 107 FSB A L<7> AE37,
87 107 FSB_A L<8> AE35,
87 107 FSB_A L<9> AB3S5,
87 107 FSB_A L<10> AF35
87 10 7. FSB A L<11> AG35
87 10 7. FSB A L<12> AG39
87 107 FSB_A L<13> AE33
87 107 FSB A L<14> AG37,
87 107 FSB_A L<15> A8
87 107 FSB_A L<16> AG34,
87 10 7. FSB A L<17> AN38,
87 107 FSB_A L<18> AL39
87 107 FSB_A L<19> AG33,
87 107 FSB_A L<20> AL33
87 107 FSB_A L<21> AJ33
87 10 7. FSB A L<22> AN36,
87 10 7. FSB A L<23> AJ35
87 107 FSB A L<24> AJ37,
87 107 FSB_A L<25> AJ36,
87 107 FSB_A L<26> AJ38
87 107 FSB_A_L<27> AL37,
87 10 7. FSB A L<28> AL34
87 10 7, FSB A L<29> AN37
87 107 FSB_A L<30> AJ34
87 107 FSB_A L<31> AL38

87 10 FSB_A L<32> AL35

87 10 FSB A L<33> AN34,

87 10 FSB_A L<34> AR39,

o0y FSB_A L<35> = o,  ANGS
87 107 FSB_ADSTB_L<0> AE36,

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

FSB_DI NV_L<2>

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

FSB_ADSTB_L<1>

T40,
U0

MB9
M1

87 10 7. FSB_REQ L<0> AC38,
2221400 _=PP1VO5_SO_NCP_FSB o7 107 Egg REQ Lt hess
87 107 FSB_REQ L<3> AC33,
87 10 7B FSB_REQ L<4> AC35
R15441(31 R14lg>1 'R1416

1% 65% 6u2 57 10 7CBS FSB_ADS L - AD42
WPy SR = o oy FSB BNR L - ADi3
4922 4022|1240 o7 10 (s FSB_BREQD_L o A0
« FSB_BREQL L Y AL32
87 43 10 PM THRMIRI P_L FSB_DBSY_L o AD39

m 87 10@ —
o7 10 oy CPU_FERR L o7 10Ey—FSB_DRDY_ L > ADA41,
87 10 7CBY FSB HT L > AB42
87 10 TCB FSB H TM L - AD40
87 10 7 TR FSB_LOCK L > ACA3,
i 57 10 ¢OOT} FSB_TRDY_L > AE41

NO STUFF | NO STUFF NO STUFH

9 CPU_PECI _MCP - E41
R1420'| R1421'| |'R1422 S 50 PROGEOT L . A4l

1K 1K 1K &7 52 4 10 (OO} -
5% 5% o b} AGA3
VD Ry e B )] AHAO

4022 4022 2402 r |
° =MCP_BSEL <2> (MCP_BSFE| <2>) - F42
9 =MCP_BSEL<1> (MCP_BSEL <1>) > D42
I =MCP_BSEL<0> (MCP_BSEL <0>) > F41
o7 10 (OO} FSB_RS L<0> > ACAL
o7 10 qomESB_RS L<1> - AB41
o7 10 (OO} FSB_RS L<2> > ACA2

R1430! ['R1435 . _PP1V0O5_S0_MCP_PLL_FSB
49.9 49.9 270 mA (AO01) 206 MA| A7
1/ 16W 1/16W 20 M AH27
Maoh, [ ), 46T 29 mMA{ Axs

15 m AH28

«» MCP_BCLK_VM._COWP_VDD ANVBY

2 MCP_BCLK_VM._COVP_GND AVHO

R1431*
49.9

= MCP_CPU_COVP_VCC AVH3

= MCP_CPU_COVP_GND AwA2

docunent nunber).

oM T
Ul1400
MCP79- TOPO- B
BGA

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

CPU_DSTBP1#
CPU_DSTBN1#
CPU_DBI 1#

CPU_DSTBP2#
CPU_DSTBN2#
CPU_DBI 2#

CPU_DSTBP3#
CPU_DSTBN3#
CPU_DBI 3#

CPU_A3#

CPU_A4#

CPU_AS#

CPU_AG#

CPU_AT#

CPU_A8#

CPU_A9#

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

CPU_ADSTBO#
CPU_ADSTB1#

CPU_REQO#
CPU_REQL#
CPU_REQe#
CPU_REQB#
CPU_REQ4#

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

CPU_PECI
CPU_PROCHOT#
CPU_THERMTRI P#
CPU_FERR#

CPU_BSEL2
CPU_BSEL1
CPU_BSELO

CPU_RS0#
CPU_RS1#
CPU_RS2#

+V_DLL_DLCELL_AVDD
+V_PLL_MCLK
+V_PLL_FSB
+V_PLL_CPU

BCLK_VM._COVP_VDD
BCLK_VM._COVP_GND

CPU_COWP_VCC
CPU_COMP_GND

=PP1V05_S0_MCP_FSB

del ay mat chi ng.

CPU_DO#-, Y43 FSB D _L<0> 7 10 87
CPU_D1#-W2 FSB D L<1> 7 10 87
CPU_D2#, Y40 FSB D L<2> 710 87
CPU_D3#, W1 FSB D L<3> 7 10 87
CPU_D4#- Y39 ESB D L<4> 7 10 87
CPU_D5#, V42 FSB D L<5> 7 10 87
CPU_D6#, Y41 FSB D L<6> 7 10 87
CPU_D7#, Y42 ESB D L<7> 7 10 87
CPU_DB#, P42 FSB D L<8> 7 10 87
CPU_Do#~ W41 FSB_D_L<9> 7 10 87
CPU_D10#~R42 FSB D L<10> 7 10 87
CPU_D11#-T39 FSB D L<11> 7 10 87
CPU_D12#-,T42 FSB_D L<12> 10 87
CPU_D13#-,T41 FSB_D L<13> 7 10 87
CPU_D14#-R41 FSB_D L<14> 10 87
CPU_D15#-T43 ESB D L<15> 7 10 87
CPU_D16#- V85 FSB D L<16> 7 10 87
CPU_D17#AA37 FSB D L<17> 7 1007
CPU_D18#- V83 ESB D L<18> 7 10 87
CPU_D19#-, V84 FSB D L<19> 7 10 87
CPU_D20#-AA36 FSB D L<20> 7 10 87
CPU_D21#-,AA34 FSB_D L<21> 710 87
CPU_D22#AA38 FSB D L<22> 7 10 87
CPU_D23#AA35 FSB D L<23> 7 10 87
CPU_D24#-,U38 FSB_D L<24> 10 87
CPU_D25#-,U36 FSB D L<25> 7 10 87
CPU_D26#- U35 ESB D L<26> 7 10 87
CPU_D27#- 33 FSB D L<27> 7 10 87
CPU_D28#-U34 FSB D L<28> 7 10 87
CPU_D29# W88 ESB D L<29> 7 10 87
CPU_D30#R33 FSB D L<30> 7 10 87
CPU_D31#-U37 FSB D L<31> 7 10 87
CPU_D32#- N34 FSB D L<32> 710 87
CPU_D33#- N33 FSB D L<33> 7 10 87
CPU_D34# R34 FSB D L<34> 7 10 87
CPU_D35#-R35 FSB D L<35> 7 10 87
CPU_D36#- P35 FSB D L<36> 7 10 87
CPU_D37#,R39 FSB_D L<37> 710 67
CPU_D38#~R37 FSB D L<38> 7 10 87
CPU_D39#-R38 FSB D L<39> 7 10 87
CPU_D40#~L37 ESB D L<40> 7 10 87
CPU_D41#-L39 FSB_D L<41> 10 87
CPU_D42#-,L38 FSB D L<42> 7 10 87
CPU_D43#-,N36 FSB D L<43> 710 87
CPU_D44#- N38 FSB D L<44> 7 10 87
CPU_D45#J39 FSB D L<45> 7 10 87
CPU_D46#-,J38 FSB D L<46> 7 10 87
CPU_DA47#-J37 FSB D L<47> 7 10 87
CPU_D48#~L42 ESB D L<48> 7 10 87
CPU_D49#- M2 FSB D L<49> 7 10 87
CPU_D50#-,P41 FSB_D_L<50> 7 10 87
CPU_D51#~N41 ESB D L<51> 7 10 87
CPU_D52#-,N40 FSB D L<52> 7 10 87
CPU_D53#- M0 FSB D L<53> 7 10 87
CPU_D54#-,H40 FSB_D_L<54> 710 87
CPU_D55# K42 FSB D L<55> 7 10 87
CPU_D56#H41 FSB D L<56> 7 10 87
CPU_D57#~L41 FSB D L<57> 7 10 87
CPU_D58#H43 FSB D L<58> 7 10 87
CPU_D59#H42 ESB D L<59> 7 10 87
CPU_DB0# K41 FSB D L<60> 7 10 87
CPU_D61#-J40 FSB D L<61> 7 10 87
CPU_D62#,H39 FSB_D L<62> 710 67
CPU_D63#-, M3 «—> FSB D L<63> > 7 10 87
CPU_BPRI #AM1 FSB_BPRI _L D 0 o
CPU_DEFERY AMO FSB_DEFER L [ 0 o
BCLK_OUT_CPU R (42 FSB CLK CPU P [T 10 87
BCLK_OUT_CPU N, 341 ESB_CLK_CPU N oD 10 67
BCLK_OUT_| TP_R_AL43 FSB CLK I TP P oo 1 67
BCLK_OUT_I TP_NAL42 FSB CLK | TP_N oo 13 57
BCLK_OUT_NB_R_AL41 e FSB CLK_MCP_P
BCLK_OUT_NB_N,AK42 7 FSB CLK MCP_N
Loop- back cl ock for
BCLK_| N_N~AK41
BCLK_I N_R_AJ40
CPU_A20MHAFA1 CPU_A20M L fooT 10 07
CPU_| GNNE#AH39 gu I GNNE_L o 10 67 NO STUFF
CPU_I NI T#-AH42 U INIT L 10 87 1
CPU_I NTR_AF42 CPU_I NTR g 5 10 87 I1?510440
CPU_NM|_AGAL CPU_NM o © 0 o Fiow
CPU_SM #,AHAL CPU_SM _L o © o Q02
cPU_ AH43 CPU_PWRGD [T 10 15 67
CPU_RESET#-,H38 FSB_CPURST_L oD ¢ 10 13 57
CPU_SLP#-AMB3 FSB_CPUSLP_L o v SURY
CPU_DPSLP#- AN33 CPU DPSLP_L [Ty 10 87
CPU_DPWR#~, AVB2 FSB_DPWR L oo 10 67
CPU_STPCLK#AGA2 CPU STPCLK L [ooT 10 07
CPU_DPRSTP#~AN32 CPU_DPRSTP_L [ © 10 62 87

8914 22 24

MCP CPU | nterface
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oM T oM T
U1400 U1400
FTo gFo B MCP79- TOPO- B
(2 OF 11) (3 g:@\u)
o8 28 MEM A 63> AL8 |MDQ_63 MDQS0_7_P|_AL10 MEM A P<7> 28 88 a8 20 MEM B 63> AT4 |NDQL_ 63 MDQSL_7_P| AT2 MEM B P<7> 20 88
o8 28 MEM A_ 62> ALY |MDQ_62 MDQSO_7_NALLL MEM A_ ,_N<7> 28 88 88 20 MEM B_ 62> AT3 |MDQL_62 MDQS1_7_NpATL MEM B_ _N<7> 29 88
08 28 MEM A 61> AP9 [MDQD_61 MDQS0_6_P|_ARB MEM A P<6> 28 88 o8 20 MEM B 61> AV2 [MDQL_61 MDQS1_6_P| AY2 MEM B P<6> 29 88
a8 28 MEM A 60> AN9 |VDQO_60 MDQS0_6_N~ARY MEM A N<6> 26 88 85 20 MEM B 60> AV3 IVMDQL_60 MDQBL_6_NAYL o o NEM B DQS N<6> gy 20 0
85 28 MEM A_ 59> AL6 |MDQO_59 MDQS0_5_P| AW MEM A_ _P<5> 26 88 85 20 MEM B_ 59> ARA |VMDQL_59 MDQS1_5_P| BB6 MEM B_ ,_P<5> 20 88
0 28 MEM A 58> AL7 |MDQD_58 MDQS0_5_NyAVS MEM A N<5> 28 88 08 20 MEM B 58> AR3 [MDQL_58 MDQBL_5_NBA6 o o NMEM B DQS N<5> vy 20 0
08 28 MEM A 57> ANG_[MDQD_57 MDQSO_4_P|_AP13 MEM A P<4> 28 58 o 26 MEM B 57> AR \DQL 57 MDQSL_4_P| BALO MEM B P<4> 20 56
08 28 MEM A 56> AN7_|MDQD_56 MDQS0_4_NHARL3 MEM A N<4> 28 o8 08 20 MEM B 56> AU IMDQL_56 MDQBL_4_NRAYLL o o MEM B_DQS N<4> o 20 oo
08 28 MEM A 55> ARS_[MDQD_55 MDQS0_3_P AV25 MEM A P<3> 28 88 08 20 MEM B 55> AY4 INDQL_55 MDQS1_3_P| BB33 MEM B P<3> 29 88
os 20 MEM A 54> AR7 |MDQO_54 MDQS0_3_NyAV25 MEM A N<3> 2 88 o 20 MEM B 54> AY3 |VDQL_54 MDQS1 3 NoBA33 o o NMEM B DQS N<B3> 5y 2000
o5 20 MEM A 53> AV6 |NDQO_53 MDQS0_2_P| AU30 MEM A P<2> 28 88 88 20 MEM B 53> BB3 |MDQL_53 MDQs1_2_P| BB37 MEM B P<2> 20 88
o8 28 MEM A 52> A6 |NDQ_52 MDQSO0_2_N~AU29 MEM A N<2> 28 88 88 20 MEM B 52> BC3 |MDQL 52 MDQS1_2_ NBA37 MEM B N<2> 20 88
o8 28 MEM A_ 51> AN1O |MDQO_51 MDQS0_1_P|_AT35 MEM A_ ,_P<1> 25 88 85 20 MEM B_ 51> AW |VDQL_51 MDQs1_1_P| BA43 MEM B_ ,_P<1> 29 88
o5 28 MEM A 50> AR5 |MDQD_50 MDQSO_1_NHAU35 MEM A N<1> 26 88 B MEM B 50> A8 (MDQL_50 MDQSL_1 NRAY42 MEM B N<1> 20 88
a8 28 MEM A 49> AU |VMDQO_49 MDQS0_0_P| AU39 MEM A P<0> 20 88 85 29 MEM B 49> BA3 |NDQL_49 MDQS1_0_P| AT42 MEM B P<0> 20 88
o8 28 MEM A_ 48> AV5 |NDQO_48 MDQS0_0_NAT39 MEM A _ _N<0> 20 68 o5 20 MEM B_ 48> BB2 |MDQL_48 MDQS1_0_N~AT43 MEM B_ ,_N<0> 29 88
os 20 ﬁm ﬁ jgz ﬁg NDQ){:Z o 20 ﬁm g jgz BB5 \NDQL_47
o8 28 MDQO_ 88 20 BAS IMDQL_46
a8 28 NEM A 45> AV® |NDQD_45 ( ) 88 20 NVEM B 45> BAS |vDQL H
o5 28 MEM A 44> APL1 |NDQD_44 o8 20 MEM B 44> BC8 m’ﬁ
o 28 MEM A 43> A6 |\Doo_43 0 20 MEM B 43> BB4 |vpon 43
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If PE1 interface is not used,

ground DVDDO_PEX and AVDDO_PEX.
ground DVDD1l_PEX and AVDD1_PEX.
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oM T
Ul1400
IVCP?Q-GT‘;ODO- B
B
(6 OF 11) =PP3V3_ENET_MCP_RMG 8 18 24
+3. 3V_DUAL_RMGT1| J24 83 mA (A01)
+3. 3V_DUAL_RMGT2| K24
Z =PP1VO5_ENET_MCP_RMGT &,
< +V_DUAL_RMGT1[ U23 131 mA (A01)
+V_DUAL_RMGT2| V23 T T S |
o 55 Ty ENET_RXD<0> > C23 |raM 1 _RXD0 | . Network Interface Sel ect |
o1 33 TR ENET_RXD<1> _»B23 |RGM | _RXDL M| _VREF| E28 o MCP_M | _VREF am » | |
o @ Emg g&gz -2 Rav1_Rice RaM | _Txoo| B24_y ENET TXD<0> N | I nterface| ENET_TXD<0> ‘
o I - i RoM | _TxD1 C24 o ENET_TXD<1> @ = o [ RGM | 1 [
or 33y ENET_CLK125M RXCLK _»A23 IRGM | _RXC/ M | _RXCLK RGM | _TxD2| €25 o ENET_TXD<2> o 3@ o | |
o1 53 [y ENET_RX_CTRL _»©22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3[ D25 _ ENET_TXD<3> oo 3 0 | M | 0 |
s o =MCP_M | RXER _»_F23 M| _RXER/ GPI O 36 RGM | _TXC/ M | _TXCLK[ D24 ENET_CLK125M TXCLK oy 35 00 | |
—PP3V3 ENET MCP RVGT s =MCP_M | _COL _» B26 M| _COL/ GPI O 20/ MSMB_DATA  RGM | _TXCTL/ M | _TXEN_ 26 _ ENET_TX CTRL T 3 o | NOTE: All Apple products set strap to |
24 18 8 D =MCP_M 1| _CRS _»B22 |M | _CRS/ GPI O 21/ MSMB_CLK I ENET MDC o | M1, RGMI products will enable |
- —»> e feature via software. This
1 TP _ENET_INTR L . J22 21 ENET_MDI O 33 01 I . N .
R14891(3 —- RGM | _I NTR/ GPI O35 RGM I _MDI - < | avoi ds a | eakage i ssue since :
1 15% . PP1VO5_ENET_MCP_PLL_NMAC RGM | _PWRDWN GPI O 37| @23 TP_ENET_PWRDWN_L | MCP79 requires a S5 pul | -up. B
VF-LF 5 mA (A01) T23 |+V_DUAL_MACPLL T T e T e T T e T e e e e e e
4022 BUF_25Mz| E23 MCP_CLK25M BUFO_R iy s o =PP3V3_S0_MCP_GPI O ; , »
o MCP_M | _COVP_VDD Q27 _|M | _COVP_VDD
o MCP_M | _COVP_GND B27 |M | _COWP_GND M| _RESET#[yJ23 ENET_RESET L oy 5 0
. PP3V3_SO_MCP_DAC .. R1860°) |'R1861
R1811 +V_Ra8_DAd| 332 103 mA 206 mA (AO01) 0QK 190
LTV DA K32 T'103 ma WS S How
160 s 1TP_MCP_RGB DAC RSET C39 |RGB_DAC_RSET - = 202, 402
55, .. _TP_MCP_RGB_DAC VREF B38 |RGB_DAG. VREF A P MCP DDC. CLKO
DDC _DATAO| A3l o o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 o TP_MCP_RGB_RED s RGB DAC Di sabl e:
5 A9 TP_MCP_RGB_GREEN 2 Okay to float all RGB_DAC signals.
o0 25 qompMCP_TV_DAC RSET E36 |TV_DAC_RSET RGB_DAC_GREE > y 1 A .
o0 25 o MOP_TV_DAC_VREF A35 |1y DAC_ VREF < RGB_DAC BLUE| B40 TP_MCP_RGB_BLUE 2 DDC_CLKO/ DDC_DATAO pul | -ups still required.
D RGB_DAC_HSYNCL A0 TP_MCP_RGB HSYNC
RGB_DAC_VSYNCLA4L o TP_MCP_RGB_VSYNC 25
TV / Conponent . .
s =PP3V3_S5_MCP_GPI O C / Pr  TvowcrDA% , | CRT_IGRCPR o TV DAC Di sabl e:
Y / Y TV_DAC GREEN B36 _g CRT IGGYY 25 89 Ckay to float all TV_DAC signals.
25 MCP K27M XTALI N o C38 A —> oD y | [¢]
R1820" oD ‘€ —- XTALN=TY Conp / Pb  Tv_DAC BLUE| G36 CRT_IG B COVP_PB QD =5 o Okay to float XTALIN TV and XTALOUT_TV.
47K = oy MP_CLK27M XTALQUT «— B8 XTALOUT_TV '] DDC_CLKO/ DDC_DATAO pul | till ired
5% TV_DAC_HSYNC/ GPI O 44| D36 CRT_| G HSYNC [ 25 8 — — pull-ups sti required.
%ig\;ﬂ/ TV_DAC_VSYNC/ GPI 0 45| G37 CRT_I G VSYNC o 25 8
2
By LPCPLUS GPI O E16GPI O 6/ FERR*/ | GPU_GPI O_6 | FPA_TXC P| B35 _ LVDS IG A CLK P Qo o 0
oy DP_1 G CA DET B15-|GPI O 7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_NC35 LVDS IG A CLK N T 5 e
. LVDS | G BKL Pwyi__ (See below) o | vl cricmios7 I FPA_TXDO_P| B32 LVDS_| G A DATA P<0> o s
<o | G BKL_| - ) BKL_ ) | FPA_TXDO_NA32 o LVDS_| G A_DATA_N<0>
I nterface Mde s oo LVDS | G BKL_ON < E37 [LCD BKL_ON GPI O 59 | EPA TXDL PLD32 o LVDS | G A DATA P<1> @M o
MCP Si gnal TMDS/ HDM Di spl ayPor t » - LVDS |G PANEL PVR «—F40 LCD PANEL_PVR/ GPI 058 I | FPA TXDL N.C22_ | LVDS 1 G A DATA N<1> o2 ...,
D33 83 89
=MCP_HDM _TXC_P/ N TMDS_| G TXC P/ N DP_| G M_P/ N<3> » o =MCP_HDM _TXG P D35 bow_mxcevo aves P | ] | L ™ ::¥§ :gﬁ %& ,'f,:gi o
=MCP_HDM _TXD_P/ N<O> | TVMDS_| G_TXD_P/ N<O>| DP_| G_M._P/ N<2> o oy =MCP_HDM _TXC N < E35JHDM _TXC_N M.O_LANE3_N e LVDS | G A DATA P<3> 227
=MCP_HDM _TXD P/ N<1> | TMDS_| G TXD_P/ N<1>| DP_I G M__P/ N<1> _ Z = — —> oD © o0
=MCP_HDM _TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2> | DP_| G_M__P/ N<O> » oo =MCP_HOM_ TXD P<0> «—55 DM _TXD0_P/ MLO_LANEZ_P | FPA_TXD8_NoS4 LVDS 1G A DATA N<3> om0
:NCP_HDM ~“DDC CLK TMDS | G DDC CLK DP 1 G DDC CLK s oo =MCP_HDM _ TXD N<0> <« F35,HDM _TXDO_N M.O_LANE2_N < WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
:I‘ o “DDG MDS | G DDG | G DDC | s o =MCP_HDM _ TXD P<1> <33 |HDM _TXD1_P/ MLO_LANE1_P
:M:P_:m _HPD_DATA ;\/Ds_: g_HPD_DATA g‘: g_HPD_DATA » o =ME_HOM_TXD, R<l> sagou porvmotwen [ gl o ::x% :g g &ﬁ El =
DP 1 G AUX_CH_P/ N TP_DP_I G_AUX_CHP/ N| DP_| G_AUX_CH_P/ N o gy =MCP_HDM _TXD P<2> < J33 |HDM _TXD2_P/ M.O_LANEO_P = - & ° =
- == - = — - == s oo =MCP_HDM _ TXD N<2> < MB3HDM _TXD2_N M.O_LANEO_N | FPB_TXD4_P| 329 LVDS_ | G B DATA P<0> 83 89
- _ | _| _| S | - jLesing
NOTE: 1M pul | -down required on DP_I G CA DET if DP not used. I_ | FPB_TXDA_NRH29 o LVDS | G B_DATA N<O> i o5 00
NOTE: 20K pul | -down required on DP_HPD_DET. o0 50 qoop—DP_1 G AUX_CH P < D43 |DP_AUX_CHO_P | FPB_TXD5_P| L29 o LVDS | G B DATA P<1> o s
NOTE: 1K pul | -down required on DP_IG AUX CH Nif DP is used. o a0 qoomp PP G AUX CH N < A34DP_AUX_CHO_N < | FPB_TXD5_NoK29 LVDS | G B DATA N<1> o 6360
. . K i . | FPB_TXD6_P| L30 o LVDS | G B_DATA P<2> 83 89
NOTE: HDM port requires level-shifting. |FP interface can , =DVI_HPD GMUX_| NT (See below) o | oo oo o0 ] | rre e Nkae LVDS | G B DATA N<2> @m o
be used to provide HDM or dual -channel TMDS wit hout > —»> - > _TXD6._| - oD
level-shifters o Iy =MCP_HDM _HPD _» P31 |HPLUG DET3 I I | FPB_TXD7_P N30 _ LVDS | G B DATA P<3> s
LVDS: Power +VDD_| FPx at 1.8V .2 _=PP3V3RLV8_SO0_MCP_| FP_VDD | FPB_TXD7_NoMBO__, LVDS 1 G B DATA N<3> oy s o
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) %WDDJ FPA
MB6 |+vDD_I FPB DDC_CLK2/ GPI O 23] €80 LVDS |1 G DDC CLK 5
s _PP3V3 _SO_MCP VPLL e . ) . > oD
30 DDC w0
16 mA (A01) 8 n’A+ VB8 |ty PLL_| FPAB pealbaTA/ G o 24 R S LVDS LG - DATA <D
8 mA M29 |+v_PLL_HDM DDC_CLKa[ D81 =MCP_HDM _DDC CLK oy ©
255 _=PP1V05_S0_MCP_HDM _ VDD T25 |+vDD HDM DDC DATA3| E31 o =MCP_HDM _DDC DATA N
) - | -—> <ED
95 mA (A01)
89 25 MCP_HDM _RSET J31 |HDM RSET | FPAB RSET| E32 MCP_| FPAB RSET 25 89
<t - > [eving
o 25 oo MCP_HDM _ VPROBE J30 |HDM _VPROBE | FPAB_VPROBE|_ G31 MCP_| FPAB_VPROBE [T 25 0
11RlK850
GPIOs 57-59 (if LCD panel is used): ?;%GW i
In MCP79 these pins have undocunented internal 62" MCP Et hernet & G aphl CS
pul |l -ups (~10K to 3.3V SO). To ensure pins are |ow -
by default, pull-downs (1K or stronger) nust be used. L SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
- NOTI CE OF PROPRI ETARY PROPERTY
=DVI _HPD_GMUX_I NT: PRCPERTY O pop € CplIFeR TG T FosSESScR.
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010 PCl _REQO_L T2 PCl _REQD# PCl_GNTO#[,R3 > TP _PCl _GNTO L
w1 PCl_REQL L VO PCI _REQL#/ FANRPM2 PCl _GNT1#/ FANCTL2 ,U10 > TP_PCl _GNT1_L
19 o CRTMUX_SEL_TV_L T3PCl _REQR#/ GPl O_40/ RS232_DSR# PCl _GNT2#/ GPI O_41/ RS232_DTR#[yR4 > GMUX_JTAG TMS oo
w00 o AUD | PHS SW TCH EN W pci _REG#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPI O_39/ RS232_RTS#[jULL > GVUX_JTAG TDI oo ©
1y MCP_RS232 SIN L TA4PCI _REQ4#/ GPI O_52/ RS232_SIN#  PCI _GNT4#/ GPl O_53/ RS232_SOUT#[,P3 - MCP_RS232_SOUT_L oo
%0 13CB) MCP_DEBUG<0> AC3 |pCi _ADO PCl _CBEO#|,AA3 TP_PCl _C BE_L<0>
0 1B MCP_DEBUG<1> AE10 |pci_ADL PCl_CBEL#[|JAA6 TP_PCl _C BE L<1>
0 1A MCP_DEBUG<2> ACA |pci_AD2 POl _CBE2#|AALL TP_PCl _C BE L<2>
%0 13¢gryMCP_DEBUG<3> AELLl |pCi _AD3 PCI _CBE3# ;WO TP_PCl _C BE L<3>
o0 1acaryMCP_DEBUG<4> AB3 |pCi AD4 S S —
%0 13CB) MCP_DEBUG<5> AC6 |pCi _AD5 PCl _DEVSEL#|AA9 «—> TP_PCl _DEVSEL_L
%0 138y MCP_DEBUG<6> AB2 |pCi _AD6 PCl _FRAVE# Y4 TP_PCl _FRAME L
0 13CES MCP_ DEBUG<7> AC7_|pai _AD7 PCl _| RDY#|{AAL0 TP_PCl _I| RDY L
TP_PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PCl _PAR
TP_PCl _AD<9> AA2 |pCi_AD9 PCl _PERR#/ GPl O_43/ RS232_DCDH#[,AB9 TP_PCl _PERR L
TP_PCl _AD<10> A9 |pCi _ADLO PCl _SERR#|[,AAT TP_PCl _SERR L
TP_PCl _AD<11> ACL0 |pci_ADL1 PCl _STOP#RY2 TP_PCl _STOP L
e TSR g o2 POI_PME#IGPIO30ITL o PM LATRIGGER L ——_—
TP_PCl_AD<14> A5 |pai_ADL4 G I'nt PU (S5)
TP_PCl _AD<15> Y5 |pal ADIS
TP_PCl _AD<16> w8 |pci_AD16 D_ POl RESETO#|,RLO - MEM VTT_EN R oo =
TP_PCl _AD<17> W6 |pCl_ADL7 PCl _RESET1#RRL1 e TP_PCl _RESET1 L
TP_PCl _AD<18> W lpai _apis g
TP_PCl _AD<19> W _|pci _AD19
TP_PCl _ AD<20> V3 AD2
TP_PCl_AD<21> v Ja “res PCI_CLKO| RS > TP_PA _CLKO
TP_PCl _AD<22> V2 lpa_AD22 PCl_cLki| R7 - ;P Pl KC'-’\KA1 =
TP POl _AD<23> Ve lpa an2s POl _cLk2| R8 - 0 PCl _CLK33M MCP
TP_PCl _AD<24> U3 |pal AD24
TP_PCl_AD<25> W1 pa _Ames l2R21910
TP_PCl _AD<26> W2 |pcl AD26 505
TP_PCl _AD<27> U palAD27 el
TP_PCl _AD<28> Ul lpa AD28 2402 )
TP_PC| _AD<29> 6 PCJ:ADZQ POl _CLKI N_RO o % PCI _CLK33M_IVCP PLACEMENT_NOTE=Pl ace close to pin R8
TP_PCl _AD<30> T5 |pa_AD30 il
TP_PCl _AD<31> U7 _|pcl _AD31
TP _PCl I NTW L P2 {PCI _| NTW#
B Nt aqra ! LPC_FRAVEH | ADA 4+ LPG_FRAVE R L R1960 22 1,,,2 i LPC FRAVE L gy us o w5 10
TP PCl I NTZ L NL P | NTZ# LPC_PWRDWA¥/ GPI O_54/ EXT_NM #yAEL2 LPC PWRDWN L [T 42 44
LPC_RESETO#AES > LPC RESET_L [oOTS 26 83 90
TP_PCl _TRDY L Y3PCl _TRDY# O
LPC_ADO| ADS - LPC AD R<0> R1950 22 2 LPC AD<0> > 2 44 53 90
as a2 [y PM_CLKRUN_L ADLLAPCI _CLKRUN#/ GPI O_42 D_ trcapi[A2 o o | LPC AD R<1> [O51 22 2 5% IT6W M-LF 402 ) pc AD<1> o 42 4 02 %
LPC_AD2|_ADL LPC AD R<2> [952 22 2 5% I7I6W M=LF 402 | pcAD<2> oD 42 44 85 %
% . FW PME_L p2 | e om0 10 I nt PU = Lo ADs| A5 o o | LPC AD R<3> [953 22 . 2 5% TISWNELE 402 ) pCAD<3> gy a2 as 00 o0
TP_LPC DRQO_L AELLPC DRQO# | nt PU 5% 17 16W NF-LF 402
s s2qm—y LPC_SERI RQ AE6 |LpCc SERIRQ | nt PU LPC_CLKO| AE9 - LPC CLK33M SMC R ooT 26 %
W24 |eNDes GNDog| Y26 lle-KQGJ-
U26 |GND66 GND99| Y27 5%
W9 |enpe7 GNDLOO| ABL8 i
U |enpes GNDLO1| H34 2402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 |aND70 GND103| AB21 =
V17 |GND71 GND104| AB23
V18 |GND72 GND105| AB24
V20 |aND73 GND106| AB25
V22 |GND74 GND107| AB26
V24 |GND75 GND108| AB27
V26 |aND76 GND109| AB28
V27 |GND77 D GND110| AB34
V28 |GND78 GND111| AB37
V33 |aND79 GN\D112| AB4
V37 |GNDBO GND113| AB40
V4 GND81 GN\D114| AC22
V40 |GND82 G\D115| AC36
V7 _|GND83 GN\D116| ACA0
V20 |GNDs4 GN\D117| AB33
W22 |GND85 GND118| ACS
W24 |GNDB6 GND119| AD16
WVB6 |GND87 GN\D120| ADL7
W0 |GNDB8 GND121| AD18
W3 |GNDB9 GND122| AD19
Y16 |GNDOO GN\D123| AD20
Y17 |GND91 GND124| AD24
Y18 |GNDo2 GN\D125| AD25
Y19 IGNDO3 GND126| AD26
Y20 |GND94 GND127| AD27
Y22 |GNDos GN\D128| AD28
Y24 IGND96 GND129| AD33
Y25 |GNDO7 GND130| AD34

%0 19

%0 19

19

2118 8

MCP_RS232_sout L R1989 8.2Ka
PCl _REQD_L R1990 8.2K1
PCl_REQL L RI991 8. 2K
CRTMUX_SEL_TV_ L R1992 8.2K1
MCP_RS232_SIN L R1994 8.2K1

=PP3V3_S0_MCP_GPI O

2
5% 1/ 16W MF-LF 402 T

5% 1/ 16W NF-LF 402 ¢
5 17 16W MF-LF 402 ¢
5% 17 16W NMF-LF 402 ¢
5% 1/ 16W NF-LF 402

INMINAINAIN)
a
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a1
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1/ 16W
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(8 OF 11) External A
o 20 qor SATA HDD R2D C P - AJ7 |SATA_AO_TX_P UsBo_p| C29 USB_EXTA_ P 40 90
o0 30 omSATA_HDD R2D C N - AJ6 {SATA_AO_TX_N USBO_N5D29 USB_EXTA N 40 90
AirPort (PCle M ni-Card)
5 39 TR SATA_HDD D2R N > AJ5 |SATA_AO_RX_N UsB1_p| €28 USB_M NI _P 9 %0
o 2 [y SATA_HDD D2R P > AJ4 |SATA_AO_RX_P USBI ND28 o o USB MNI N = pyow
External D
UsB2 p| A28 USB EXTD P 9 %0
USB2_NB28 o ,  USB EXTD N B 5 o
5 39 (00T} SATA ODD R2D C P - AJ1l |SATA AL_TX_P Caner a
o 3 oo SATA ODD R2D C N - AJ10SATA Al_TX_N usB3_p| F29 USB_CAMERA P 31 %0
USB3_NG29 o USB CAMERA N B o
59 3 TR SATA ODD D2R N > AJ9 {SATA_A1_RX_N IR
o0 3 [y SATA_ODD D2R P e AK9 |SATA_Al_RX_P usB4_p| K27 USB IR P a1 90
USB4_NpL27 o o USB IR N B # %
Geyser Trackpad/ Keyboard
uses_p| 326 USB TPAD P B o0
TP_SATA C R2D CP - AK2 |SATA BO_TX_ P USB5_NJ27 o o USB_TPAD_N B 5 %
TP_SATA C R2D CN - AJ3{SATA BO_TX_N Bl uet oot h
usB6_P|_F27 USB BT P B oo
TP_SATA C D2RN > AJ2 {SATA_BO_RX_N usB6_NR&27 USB BT_N 31 90
TP_SATA C D2RP > AJ1 |SATA_BO_RX_P External B
< use?_p| D27 USB_EXTB P 0 %0
l_ m USB7_NRE27 o USB_EXTB_N GBS 0 %
(f) ExpressCard
TP_SATA D R2D CP - AWA_|SATA _B1_TX_P < usBs_p| K25 USB_EXCARD P 32 %0
TP_SATA_D_R2D _CN - AL3 JsaTA_BL_TXN D) Uses_NL25 o 5  USB EXCARD N =g
(/) External C
TP_SATA D D2RN A AL4 {SATA_B1_RX_N usB9_p| H25 USB EXTC P 9 %0
TP_SATA D D2RP ; AK3 |SATA B1_RX_P USB9_NJ25 USB EXTC N B © ©
USB10_P| F25 TP_USB_10P
USB10_NG25 TP_USB_10N
TP_SATA E_R2D CP - ANL |SATA CO_TX_P
TP_SATA_E R2D CN - AMLSATA CO_TX_N usB11_P| K23 TP_USB_11P
N USB11_NpL23 o o TP _USB 11N
TP_SATA E_D2RN - AM {SATA_CO_RX_N
TP_SATA_E_D2RP - AMB |SATA_CO_RX_P
USB_OCO#/ GPI O 255L21 o
USB_OC1#/ GPI O 26 K21 o
USB_OC2#/ GPI O 27/ MGPI Oy321 o
TP_SATA F_R2D CP - AP3 |SATA C1_TX_P USB_OC3#/ GPI O_28/ MGPI OpH21 o
TP_SATA F_R2D CN & AP2 |SATA C1_TX_N
TP SATA F D2RN 1 ANBJSATA C1 RX N +V_PLL_usB| L28 PP3V3_SO0_MCP_PLL_USB .,
TP_SATA F_D2RP i< AN2 [SATA C1_RX P 19 mA (A01)
USB_RBI AS_GND|_A27 0 MCP_USB_RBI AS_GND
R2060*
TP_MCP_SATALED L - E12 |SATA LED# GN\D131| AD35 806
GND132| AD37 i 1%@
.. _PP1VO5_SO_MCP_PLL_SATA AEL6 |4v pLL SATA GNDL33| ADBE 402,
84 mA (AO0L) - CND134| AEZ2
. =PP1V05_S0_MCP_SATA_DVDDO =T =
43 mA (AO1, DVDDO & 1) AF19 |+DVDDO_SATAL ggﬁg AEA
. AGL6 |+DVDDO_SATA2
M ni mum 1. 025V for Gen2 support AGL7 |+DVDD0 SATAS GND138| AD6
AGL9 |+DvDDO_SATA cno139) AELS
o+ _=PP1V05_S0_MCP_SATA_DVDDL - GNDL40 AFLT
- T - + AHL7 |+DvDD1_SATAL ggﬁé ﬁgg
AHL9 |+DVDD1_SATA2 aDLa3| AF22
s _=PP1VO05_S0_MCP_SATA AVDDO G\D144| AF26
127 mA (A01, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| AF27
. ANL1 |+AVDDO_SATA2 GND146| AF28
M ni mum 1. 025V for Gen2 support AKL2 |+ AVDDO_SATA3 nD147| AF33
AK13 |+AVDDO_SATA4 GN\D148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AML1 |+AVDDO_SATA6 GND150| AF40
AML2 | +AVDDO_SATA7 G\D151| AGL8
AN12 |+ AVDDO_SATA8 GND152| AG20
AL13 |+AVDDO_SATA9 GND153| AG22
s _=PP1VO05_S0_MCP_SATA AVDD1 G\D154| AG26
ANL4 |+ AVDD1_SATAL GN\D155| AG36
AL14 |+AVDD1_SATA2 G\D156 | AGA0
AML3 |+AVDD1_SATA3 G\D157| AH18
AMLA |+ AVDD1_SATA4 GN\D158| AH20
GND159| AH22
ss MCP_SATA TERMP AE3 |SATA TERMP GND160| AH24

‘R2010
249K

Vaow \oan
M LF If all

2402

SATA_Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
SATA_Cx pins are not used, ground DVDD1_SATA and AVDDl_SATA.

Poonacha Kongetira provided 11/ 30/ 2007 4: 04pm (no of ficial docunent nunber).
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oM T
Ul1400 -
%9. TOPO- B =PP3V3R1V5_S0_MCP_HDA . 2
BGA 4 7 mA (A01)
(9 OF 11)
+V_DUAL_HDAL| J16 ‘R2160
+V_DUAL_HDA2| K16 8 2K
l/lGW
< 6t R2170
o 5 [y HDA_SDI NO > 15 |uoa SDATA I N0 A HOA_SDATA_QUT| F15 g | w0 = HDA SDOUT_R 1ARA2 HDASDOUT  pomyesss
Int PD % | Bl OS Boot Sel ect |
1/ 16W
I R22]271 MosF I ‘
TP_M.B RAM SI ZE _s 14 |HDA_SDATA_| NI/ GPI O 2/ PS2_KB_CLK HDA BITOLK| E15 o w0a HDA BIT CLK R 1 2 HDA BI T_CLK 500 I |/ F | HDA SDOUT | LPC FRAVE# !
- Int PD - s oD | = = |
n
M;b 4 R22]272 | LPC 0 0 :
—PP3V3R1V5 SO MCP HDA TP_M.B RAM VENDOR _» 15 |HDA SDATA | N2/ GPI O_3/ PS2_KB_DATA HDA_RESET#[,K15 o 9022 HDA RST R L 1 2 HDA RST L lon Y | PCl 0 1 |
e B (MXM_OK for MXM syst erns) Int PD 1% I |
R2110 R2A73 s ' SPIO 1 0 |
AT MDA SYNG LI5S s HDA SYNC R 1 2 HDA_SYNC [ = %0 ‘ |
1% 5% ISPl 1 1 1
A ey | |
402 402 _ — |
s MCP_HDA PULLDN_COVP AL5 |HpA PULLDN_COVP HDA_DOCK_EN#/ GPI O 4/ PS2_VB_CLKRKLT o MCP_GPI O 4 " :SM 0 =SPI_CSO_L, SPI1 = SPI_CS1_L |
HDA_DOCK_RST#/ GPI O_5/ PS2_M5_DATARLLT o AUD | 2C INT L amjz R1961 and R2160 sel ects SPI0 ROM by |
. PP1VO5_SO_MCP_PLL_NV 'default, LPC+ debug card pulls |
AE18 |+V_PLL_NV_H SLP_S3#[GL7 o PM SLP_S3_L [OOT 7 34 37 42 44 8 81 83 | LPC_FRAI\/E# high for SPI1 ROM overri de. |
17 nA L _AEIT +V PLL_SP_SPREF SLP_RMGT#OILT g PM SLP R L oo © ' NOTE: MCP79 does not support FWH, only |
SLP_ss#lHLT PM SLP_S4_L OO 40 42 43 68 : LPC ROMs. So Apple designs will
2 22 _PP3V3_G3_RTC e —spl CcS1 R L USE MLB e 124 6Pl O 1/ PRON. O/ SPI_CSL S VDI o | not use LPC for Boot ROM override.
w42 27 a0 [Ty SMC_ADAPTER EN _» L26|GPI O_12/ SUS_STAT#/ ACCLMIR - - g oD« © NOTE: MCP79 rev A0l does not support I
- THERWLDI COE_NoCLL——p MP_THMDI OOE N oD = = ‘ SPI1 option. Rev BO1 will |
R%él%g 2121 TP_SB_A20GATE > K3 loocaTE  Int PU b e e s e e
1% TP_MCP_KBDRSTI N L _»_ 13 kBRORSTIN# | Nt PU MCP_VI DO/ GPI O 13] L20 MCP_VI D<0> o2 *RR2Z8O0 T T T T A AN N - T T T |
lllGW isw - SMC WAKE SCl L . clodsiopve# Int PU (S5 MCP_VI D1/ GPI O 14/ M0 _ MCP_VI D<1> 21 65 ‘ BUF _SI O CLK Frequenc
402 402 o g g jioeing - —_ I
2 2 w2 20y SMC_RUNTI ME_SCI_ L _»_ CI8HEXT_sm/cPl032# I nt PU (S5) MCP_VI D2/ GPI O_15] M1 o MCP_VI D<2> o 21 6 I Fr equenc |
| q Y | HDA_SYNC ‘
SM | NTRUDER L 20| NTRUDER¥ . MCP_SPKR . ! MHz
e BOOT_MODE_USER ‘ 24 1 ‘
» TP_MCP LID L _» M54iiD# I nt PU (S5) 1R2181 - | ‘
a2 23 TR PM BATLOW L » M4 I nt PU (S5) SMB_CLKO| L19 SMBUS_MCP_0_CLK oo 7 13 45 %0 | 14. 31818 Mz |
SVB_DATAO| K19 o o SMBUS_MCP_0_DATA B 7 13 45 9 5% USER node: Nor nal | |
o7 o2 oy PM_DPRSLPVR _» M2 [Py DPRSLPVR < ) SMB_CLK1/ MBMB_ CLK| @1 SMBUS_MCP_1_CLK oD = % WY SAFE node: For ROMBIP '— — — ——— — — ——— —— — — —— — — — — — —
SVB_DATAL/ MSBVB_DATAl F21 o o SMBUS _MCP_1_DATA CB 45 % 2402 recovery r- - .-, - - - - - - - - - - - - - == |
1 2wy PM PWRBTN_ L e ClojpursTnt | Nt PU ( S5) ) SVB_ALERT#/ GPI O 64|, M3 AP_PWR EN =1 | SPI Frequency Sel ect
[ il Connects to SMC for |
26 29 [T PM SYSRST DEBOUNCE_L o D16 rSTBTN# | Nt PU = S |
- automatic recovery. Frequency|SPI _DO|SPI _CLK !
(MGPI O2) FANRPMD/ GPI O 60| B12 o NVEM EVENT L a2 2 2 a2 | = — |
RTC RST L —»_ C20-RTC_RST# il
. RST_ - FANCTLO/ GPI O 61| Al2 DD PWR EN L oo ‘ 31 MHz 0 0 :
(MGPI OB) FANRPML/ GPI O 63| D12 o SMC | G THROTTLE_ L N 2 4 |
2 oy PM_RSVRST_L _» D20 |pyraD_sB ciz ARB_DETECT ‘
2 [y MCP_PS_PVRGD —»_ E20 |PS_PVRGD FANCTL1/ GPI O_62 > = [ 42 MHz 0 1 [
I I
2 rmy MCP_CPU VLD _»_ C17 lcPuviD CPUVDD_EN D17 MCP_CPUVDD_EN oo = | 25 Mz 1 0 |
I I
2 13 6 Iy J TAG MCP_TDI _» E19 hTAG TDI I nt PU sPl CsoraPlo 10l cla o SPI CSO R L o | 1 MHz 1 1 |
+ cor_JTAG NCP_TDO < F19 [37AG TDO Pl LK/ Pl O 11| D13 o SPI_CLK_R g ‘ ‘
2maae JTAG MCP_TMS > J19 hTAG TMB I Nt PU - = —-> oD 4 = NOTE: Straps not provided on this page
o - SPI_DI/GPIO 8| Cl5 o SPI _M SO 4490 | oo el T PR T T2 PR
16y JTAG MCP TRST L _» J1BITAG TRST# sPl DO GPlO ol Bla SPI _MOSI _R o
w5 s > JTAG MCP_TCK S G107 17AG Tox _ ) > [ < 50
20 [T MCP_CLK25M XTALI N _»_ A6 IXTALIN SUS_CLK/ GPI O 34| B18 PM CLK32K SUSCLK R o 26 %
20 o MCP_CLK25M XTALOUT < B16 [XTALOUT BUF_SI O CLK| AE7 TP_MCP_BUF_SI O CLK
20 TR RTC CLK32K XTALI N o A19 IXTALIN_RTC TEST_MDE_EN K22 o MCP_TEST MODE_EN
26 (oM} RTC CLK32K XTALOUT <« B19 [XTALOUT_RTC PKG TEST| L22 o
'R2163 'R2190
R2150'| |'R2151 10K 1K
10K 100K 256w 1/ 16W
5% 5% Me- LF Me- LF
1/ 18W 1/16W 2402 2402
M- LF M- LF
4022 2402
- =PP3V3_S0_NMCP_GPI O , 4 1
HDA Qut put Caps U
1 1 1 1
For EM Reduction on HDA interface Il?()2K140 1R()2K141 1R()2K142 1R()2K143
5% % 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R 2 00 62" 62" 62" 62"
HDA BIT CLK R, o MCP_GPI O 4
HDA RST R L 21 90 AUD |1 2C I NT_L 21 59
HDA_SYNC. R oo MEM EVENT L o MCP HDA & M SC
SMC | G THROTTLE L 21 43 MCP_VI D<0> ,, ¢
C21701: Cc2172 MCP_VI D<1> ,, o SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008]
10%50:: 10p3|; . ARB_DETECT n MCP_VI D<2> ,, NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
CERM 2 CERM 2 ORMATI ON CONT, s ROP
o ¥ ‘R147 'R2155 |'R2156 R Yo, PR e The The PasSESSa
| LR e | oo et o
8% 8% 2402 2402 2402 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
2 2% 2 2%
402 402 1 STZE | DRAW NG NUVBER REV.
‘ i N D 051- 7902 D
= CS APPLE | NC. e =T =
. . . . NONE 21 109
Current nunbers from email Poonacha Kongetira provided 11/ 30/ 2007 4:04pm (no official docunment nunber).
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Current

AH26

oM T

AH33

AH34

AH37

AH38

AJ39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AMVR4

AMR6

AMBO

ANVB4

AMBS

AMB7

AMB8

AV

AVB

AWM

AMVD

AP26

AN28

AN30

AN39

AN4

Y7

AP10

AU26

AP14

AU14

AP28

AP32

AP34

AP36

AP37

AP4

AP40

AP7

AWR3

AR28

AR32

AR40

AT10

AR12

AT13

AT29

AT33

AT6

AT7

AT9

AY21

AY22

L12

AU12

AU28

AP33

AU32

AR30

AU36

AU38

AV32

AV36

AV4

AV7

AWL1

AR4A3

AWMI3

AY10

AV12

AY30

AY33

AY34

AY37

AY38

AY41l

U1400
MCP79- TOPO- B
BGA

(11 OF 11)
GN\D161 GND253
GN\D162 GN\D254
GN\D163 GN\D255
GN\D164 GN\D256
GND165 GND257
GN\D166 GN\D258
GN\D167 GND259
GN\D168 GND260
GND169 GND261
GN\D170 GND262
GND171 GND263
GN\D172 GND264
GN\D173 GND265
GN\D174 GN\D266
GN\D175 GND267
GN\D176 GND268
GN\D177 GND269
GN\D178 GND270
GN\D179 GND271
GND180 G\D272
GN\D181 GN\D273
GN\D182 GND274
GN\D183 GN\D275
GN\D184 GND276
GND185 GND277
GN\D186 GN\D278
G\D187 GND279
GN\D188 GN\D280
GN\D189 GN\D281
GND190 GND282
GN\D191 GN\D283
GN\D192 GND284
GND193 GN\D285
GN\D194 GN\D286
GND195 GND287
GND196 GN\D288
GN\D197 GN\D289
GND198 GND290
GND199 GND291
GND200 GND292
GND201 GND293
GND202 GN\D294
GND203 GND295
GND204 GND296
GND205 D GND297
GND206 GN\D298
GND207 GND299
GND208 GND300
GND209 GND301
GN\D210 GND302
GND211 GND303
GN\D212 GND304
GN\D213 GND305
GN\D214 GND306
GN\D215 GND307
GN\D216 GND308
GN\D217 GND309
GN\D218 GND310
GN\D219 GND311
GND220 GND312
GND221 GND313
GN\D222 GND314
GN\D223 GN\D315
GN\D224 GND316
GN\D225 GND317
GN\D226 GN\D318
GN\D227 GND319
GN\D228 GND320
GN\D229 GND321
GND230 GND322
GND231 GN\D323
GN\D232 GN\D324
GN\D233 GND325
GN\D234 GND326
GN\D235 GND327
GN\D236 GN\D328
GN\D237 GND329
GN\D238 GND330
GN\D239 GND331
GND240 GND332
GN\D241 GND333
GND242 GND334
GN\D243 GND335
GN\D244 GND336
GN\D245 GND337
GN\D246 GND338
GN\D247 GND339
GN\D248 GND340
GN\D249 GND341
GND250 GND342
GND251 GND343
GN\D252

AV40

BA1

AVB1

AY6

L35

BC33

BC37

BC41

AY14

BCS

D10

D14

D15

D18

D19

D22

D23

D26

D30

D37

E13

E17

E21

E25

E29

E33

F12

F16

F32

F8

Glo

G12

Gl4

Gl6

BC12

X2

@4

AW20

G34

A3

H11l

H15

AVB5

H23

ANS

&0

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

MLO0

MB4

M35

M7

Y28

Y33

Y34

Y35

Y37

Y38

AB17

AB16

AN26

AD7

M1

AB19

AY13

P11

Y6

T11

Vil

Y11l

AH16

T22

nunbers from enai |

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

1 260 =PPVCORE_SO_MCP
23065 mA (AO0L, 1.2V) | _adss
16996 mA (A01, 1.0V) | A3

2621 _PP3V3_G3_RTC

10 uA (XR)
80 uA (SO)

docunent nunber).

oM T
U140
MCP79- TOPO- B
BGA
(10 OF 11) =PP1V05_S0_MCP_FSB 89 14 24
+VDD_CORE1 +VTT_cpPul| R32 1139 mA 1182 mA (A01)
+VDD_CORE2 +VTT_CPU2| AC32
U25 |+vDD_CORE3 +VTT_CPU3| E40
AHL2 |+vDD_CORE4 +VTT_cPu4| J36
AGLO |+VDD_CORES +VTT_CPUS| N32
AG5_|+VDD_CORE6 +VTT_CPUB| T32
Y21 |+vDD_CORE7 +VTT_cpPur| W32
Y23 |+VDD_CORES +VTT_CPUB| V32
AAL6 |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cPulo| P31
AA27 |+vDD_COREL1L +VTT_CPUL11| AF32
AA28 |+VDD_CORE12 +VTT_CPU12| AE32
AC16 |+vDD CORE13 +VTT_CPUL3| AH32
ACL7 |+VDD_CORE14 +VTT_CPU14| AJ32
AC18 |+VvDD CORE15 +VTT_CPU15| AK31
ACL9 |+VDD CORE16 +VTT_CPU16| AK32
AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
A1 |+vDD_CORE18 +VTT_cPulg| AL31
AAL7 |+VDD_CORE19 +VTT_CPUL9| AB32
AC24 |+VDD_CORE20 +VTT_CPU20| B41
AC25 |+vDD CORE21 +VTT_cPu21| B42
AC26 |+VDD_CORE22 +VTT_CPU22| G40
¢ AQ27 |+vDD_CORE23 +VTT_CPU23| A1
AC28 |+vDD CORE24 +VTT_CPuU24| A2
AD21 |+VDD_CORE25 +VTT_CPU2s| D39
AD23_|+VDD_CORE26 +VTT_CPU26| D40
W27 |+vDD_CORE27 +VTT_CPU27| D41
V25 |+VDD_CORE28 +VTT_CPuzg| E38
AAL8 |4+VDD_CORE29 D: +VTT_CPU29| E39
¢ AE19 |+vDD_CORE30 +VTT_CPU30| F37 ¢
AE21 |+VDD CORE31 +VTT_CPuU31| F38
AE23 |+vDD_ CORE32 +VTT_cPuz2| F39
AE25 |+VDD_CORE33 +VTT_CPU33| (36
AE26 |+VDD_CORE34 +VTT_CPU34| &B7
AE27 |+vDD_CORE35 +VTT_CPu3s| 38
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_cPuso| K33
AF21 |+VDD CORE41 +VTT_CPU41| K34
AF23 |+VDD CORE42 +VTT_CPU42| K35
AF25 |+vDD_CORE43 +VTT_CPu43| L32
AF3_|+VDD_CORE44 +VTT_CPU44| L33
AF4_|+VDD_CORE45 +VTT_CPW45| L34
AF7_|+VDD_CORE46 +VTT_cPuses| MB1
AH23 |+VDD_CORE47 +VTT_CPU47| M2
AF9_|+vDD_CORE48 +VTT_cPuss| MB3
AA20 |+VDD_CORE49 +VTT_CPU49| N31
AGL1 |+vDD_CORES50 +VTT_CPUsO| P32
AGL2 |+vDD CORE51 +VTT_cPuUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AR5 |+vDD_CORE54 +VTT_CPUCLK|_AG32 43 M
AG3_|+VDD_CORESS
AGA_|+VDD_CORES6
B e =PP3V3_S0_MCP .
AGT_|+vbD CORES9 +3.3V_1| AD10 450 mA (A01)
- 3V 2| AE8
AGS |+vDD_CoRE60 T
A |+vop,_corEs1 +3.3V_3 Fes
AHL |+vDD CORES2 +3.3V_4
AH10 |+VDD_CORES3 +3.3v_5 110
AHL1 |+VDD_CORE64 +3.3v_6 ABLL
V26 |+vpp_coress +3.3V_7, AA8
- +3.3v_8| Y9
AH2 |+vDD_CORE66 -
AA23 |+VDD_CORE67
W28 |+vDD_CORE6S
AH25 |+\DD_CORE69 =PP3V3_S5_MCP s 20
AH21 |+vDD_CORE70 +3.3V_DuAL1| G18 16 mMA 266 mA (A01)
AH3 |+VDD CORE71 +3. 3V_DUAL2| H19
AHA |+VDD_CORE72 +3. 3V_DUAL3| J20
AHS_|+vDD_CORE73 +3. 3V_DUAL4| K20
AH6 |+VDD_CORE74
AH7 |+VDD_CORE75  +3.3V_DUAL_USB1| &26 250 mA
AH9 |+VDD CORE76  +3.3V_DUAL_USB2| H27
AA24 |+vDD CORE77  +3. 3V_DUAL_USB3| J28
W21 |+vDD CORE78  +3. 3V_DUAL_USB4| K28
W23 |+vDD_CORE79
W25 |+vDD_CORESO
AFL2_|+vOD_COREB1 =PP1V05_S5_MCP_VDD_AUXC , =
+VDD_AUXC1| T21 105 mA (A01)
+VDD_AUXC2| U21
A20 |+VBAT +VDD_AUXC3|_V21

MCP Power

& Ground
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3.3V Interface Pull -ups

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

s =PP3V3_S5_MCP_AO01

A01&MCP_AO01P&NVCP_A01Q
RZZ%DO 10K 15

YO AOl&NCPWP&W’ T ABY Y- LF 402 T

% 517 qnPCLE_WAKE L R240T |

AOl&I\/CP VAéiP&WWBVMF tF a0z
ReNG2%

a1 6 o JTAG MCP_TDI I
AOl&I\/CP Aom&W’AB‘?(dF 0
R2%83 .
£01 &I\/CP/W\i P&W’ AT §FtF 402
20 = on PM_SYSRST_DEBOUNCE_L R2AG4"% |
AOl&I\/CP AOiP&iEﬁma “LF a0z
R2485 1 2

W TP_MCP_LID L
MCP LID L _ 5% 17 16W MF-LF 402 7

MAKE_BASE=TRUE —
A0l &l\/CP_AO 1 P&I\/CP_AO 1Q
rRoAT0™:

= o SMC WAKE SOl _L |
VCP AOl&I\/CP VAéiP&WKBWET'“ 3

2 2 qomSMC_RUNTLME SCI_L R2411 10K 1 \
R Mo AOLENCP_ AOlP&W’AB‘?(dF Rz

7 “LF 4 >
Rz%[i%AOl&NCP/W\iP&W AT 02

5% 1716W M- LF 402

1913 oom—PM LATRI GGER L

w1 o JTAG MCP_TMVB

a2 21 oo PM PWRBTN L

w2 2 o PM BATLOW L

MCP79 AO1

Silicon Support
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8

MCP Cor e Power

a6 22 8

=PPVCORE _SO_MCP

7 | 6

NV: 1x 10uF 0805,

23065 mA (A01,

2x 4. 7uF 0402,
Appl e: 4x 4.7uF 0402

2x 0. 1uF 0402 (16.9 uF)

PP1V05_SO_MCP_PEX_AVDD
VCLTAE:;. o5v

206 mA (AO1)
1 C2574

24 18 8

=PP3V3_ENET_MCP_RMGT

PP1VO5_S0 I\/CP PLL_NV

2x 0. 1uF 0402 (14.9 uF)

5 | 4 | 3 2
3x 1UF 0402, 9x 0.1uF 0402 (23.3 uF)
, 4x 1uF 0402, 6x 0.1uF 0402 (23.4 uF)
1.2v) :
16996 mA (A01, 1. 0\2:2
(No 16 vs. EGdatay C25001 C25011 C2 gl 5031 |1 2504 |:(3505 |:(2506 |:(2507 |:C2808 |:C2800 |1C2510 1CoB11 o812 12813
zlﬁvz & g & %2 ekt L T T TR St T Tt iy - %
%5 X5 5 T X5 T 5.1 5.1 5.1 5851 GoEM GoEM 2 g5k 2 g5k GoEM GoEM
D MCP PCI E (DVDD) Power - MCP SATA (DVDD) Power L2570 NV 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402,
., _=PP1V05_S0_MCP_PEX_DVDD ., _=PP1V05_SO_MCP_SATA DVDD . _=PP1V05_S0_MCP_AVDD UE 30-OHM 5A  Apple: 5x 2.2uF 0402 (11 uF)
57 mA (A01) 43 mA (A01) 333 mA (AO1) LYY L2
0603
2515 |*2516 |'(2517 |:Cas18 | (2819 25201 |1C2521 Ircesz0 [roosyi i casze 1gagzs
e LW Tt LW e Ty T %E T %E T %E ;ggn %
§3§T 5.1 5.1 2 g5k T%SW' il GoEM M e M e M e M e T M e
MCP 1. 05V AUX Power - MCP 1. 05V RMGT Power - L2575 - AN;,/:pl i?‘ %2“; 232564%); E‘szug‘mz'
s _=PP1V05_S5_MCP_ VDD AUXC s _=PP1VO5_ENET_MCP_RVGT 30- OV BA ’ PP1V05 SO NCP SATA AVDD ,
— 105 mA (A01) 131 mA (AO1) LYYy YLe., - : 127 mA (A01)
0603 VOLTAGE=T. 05V
1C2 5:] 5 1C2 5:] 6 Cg572§1 1C256%9 71C2575 l(:25]\)?:6
z%av Z?Bf'w T Ty . % o
GoEM GoEM 5 GoEM M e SMe
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4. 7uF 0402, 2x 0. 1uF 0402 (14.9 uF) -
21400 _=PP1VO5_SO_MCP_FSB Apple: 7x 2.2uF 0402 (15.4 uF) . _=PP1V05_SO_MCP _PLL_UF R2580 PPLVO5 SO MCP PLL_FSB .,
1182 mA (AO1L) 562 mA (A01L) LA VR WEY 270 mA (AO1)
C 1¢2530 |1C2831 [1C2532 |1(2833 |1C2534 |1C2535 |1¢2536 Je'cos801| 12581
A= % UF gg ?}EZUF ::?‘%zzup g0 22 ok e ?‘FZUF
& 5 8% 5 8% 5 8% % &
T M e M e T M e SMe SMe SMe §NLF X5 M e
MCP Menory Power - L2582
o _=PP1VBRI1V5_S0_MCP_MEM 30- OHWH 1. 7A PPLVO5 SO _MCP PLL_PEX .
4771 mA (AO1, DDR3) : LYY L2 84 mA (A01)
R 202 VOLTAGERT 05V
5401 |:coma1 |:co842 | icz5 4 |rco5as |cosa6 |:Co547 |:Conas i025 49 582 |rc2583
23%2 Tt LT T %’4} W T T LR LR Lk T g
% ZT 2 el el T% v @ 2R 2 T% G |2 g
T NV: 1x 4.7uF 0603, 1x O.1uF 0402 (4.8 uF) -
MCP 3. 3V Power NV: 1x 4. 7uF 0603, 4x 0.1uF 0402 (5.1 uF) ’ L2584
2o =PP3V3_SO_MCP Apple: 4x 2.2uF 0402 (8.8 uF) . =PP3V3_SO_MCP_PLL_UF s0!GRD A ARLE 1 e e s 2 D) 310-(“%7? TR B ST 04 ma”(A01
450 mA (A01) 19 mA (A01) 1 @!EN@%V\&\[}TH:S:Z W 19 mA (A01) 0402 VAl TAGEST. 05V, ( )
0402 =
1C2550 [1C2551 |1C2552 |1C2553 1 C2555 C§578é1 icz}%gs
Lz L3 2, 2UF 2, 2UF L 22U 5 ; Y
. B TEL Tah 35 b i
MCP 3.3V AUX/ USB Power NV: 1x 4.7uF 0603, 1x O.1uF 0402 (4.8 uF) MCP 3.3V Ethernet Power NV: 1x 4.7uF 0603, 1x O.1uF 0402 (4.8 uF) 30_%,\548167/\ PPIVOS SO MCP PLL GORE
. =PP3V3_S5_MCP Appl e 1x 2.2uF 0402 (2.2 uF) w10 s =PP3V3_ENET_MCP_RMGT Appl e 1x 2.2uF 0402 (2.2 uF) LYY L2 mgﬁﬂreﬂm’hon
266 mA (AO1) 83 mA (A01) 0402 VOLTAGEST. 05V
1 C2560 1 CZEbF6:4 Cg578§ Hor C25{J%7
g; . %%Zv B - %9
I B I B w2 |
MCP 3.3V/ 1.5V HDA Power  NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30_%,\548187/\
s _=PP3V3R1V5_ SO _MCP_HDA Appl e: 1x 2.2uF 0402 (2.2 uF) LYY 2
7 mA (AO1)
1 C25U§:2
T%&L MCP79 Et her net VRef
2- LF

’ VAL TAGEST, 05V 37 mA (AOl)
Cg578§ 1 Ji C25{J§9 1 CZSU?:O
T - Sy - %
455 ol ? g5
1 1 N
R2591 : MCP St andard Decoupl i ng
el \Zv SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
L2595 bk, NOTI CE OF PROPRI ETARY PROPERTY
s _=PP1V0O5_ENET_MCP_PLL_NMAC 30- OHMF 1. 7A PP1VO5_ENET MCP PLL_MAC 4, o MCP_M | _VREF oy
5 mA (AO1) 1 2  MNReeR W BTHES: 2 5 mA (AO1) PRGPENTY G ASPI EBOUPUTER TG T POSSESEoR.
0402 Al =Iy‘6 V R25901 AG?EES TO THE FOLLOW NG
C25951 1C2596 1 47K 1 C2591 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
4. 7TUF -1 0.1UF 1 1%\% 9-%1UF 11 NOT TO REPRODUCE OR COPY I T

2Q% p N{:-bF ZJCEKM Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

XaR 2 2 gM 402, 402

402 SI ZE DRAW NG NUMBER REV.

D 051- 7902 D
= = @ APPLE | NC. e =T =
25 109
Current nunbers from email Poonacha Kongetira provided 11/ 30/ 2007 4:04pm (no official docunment nunber). NONE
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WF: Checklist says O-ohmresistor placeholder for ferrite bead
NV: 1x 4. 7uF 0603, 1x 0. 1uF 0402 (4.8 uF)

4 NO STUFF  NV: 1x 4.7uF 0603, 2x 0.1uF 0402 (4.9 uF)
Appl e: 1x 2.2uF 0402 (2.2 uF) L2650_  Apple: 2x 2.2uF 0402 (4.4 uF)
15 s _=PP3V3RIV8_SO_MCP_| FP_VDD + _=PP3V3_S0_MCP_DAC UF 30- OHW %M PP3hv§ S0 ra/;cp DAC 16
190 mA (A01, 1.8 206 mA (A0l L s YV YLz MEE&— BIES.Z W 206 ma (A01
( Y JiC2610 (Ao 0402 NO STUFF | "™ = (Ao
e 1C2650 |'R2651
— 0
f 25 LF T g%fv e
1 2- LF Zz’g'ZLF
10 o _=PP1V05_S0_MCP_HDM _VDD
95 mA (AO1)
Cg671§ 1 1 C26UJF56
T T20% 0Y
402 402- LF
= " TP_MCP_RGB_RED NC MCP_RGB_RED

WAKE “BASE= TROE

RGB_GREEN

WAKE “BASE= TROE

VCPMR(B BLUE

TRKE EASEST
NC_MCP RGB HSYNC

WAKE-BASE=TRUE

NC_MCP RGB VSYNC

WAKE- BASE=TRUE

18 TP_MCP_RGB_GREEN
10 TP_MCP_RGB_BLUE

10 TP_MCP_RGB_HSYNC
10 TP_MCP_RGB_VSYNC

a0 1s _MCP_| FPAB RSET

o 10 s 12 _MCP_| FPAB_VPROBE NO STUFF
N STUEF | |'R2630 o RILGRCPR = NCGRL LG R C PR
6301 1K CRT_IGGYY — NCCRT IGGYY
0. 1UF % = R BASES TRUE
20% LB CRT_IGB COW PB NC CRT |G B COVMP_PB
CERM 2 5402 — VAKE- BASE=TRUE
402
o 1 CRT_I G HSYNC — NC_CRT | G HSYNC
= R BASE TR
= — o 1 CRT_I G VSYNC — NC _CRT | G VSYNC
= R BASE TR
WF: Checklist says O-ohmresistor placeholder for ferrite bead. 1 _TP_MCP_RGB DAC RSET — w&zgggmgGB DAC RSET
NV: 1x 4.7uF 0603, 1x O.1uF 0402 (4.8 uF) . TP_MCP_RGB_DAC VREF — NG MP RGB DAC VREE
L2640 Appl e: ?27? = AR BASESTROS
s _=PP3V3_S0_MCP_VPLL_UF 30- OHM 1. 7A PP3V3 SO MCP_VPLL 1
16 mA (A01) \ 1 f\(;gﬁ 2 VB! ﬁ@%mﬂ”g"ﬁg:’z W 16 mA (AO01) w 1o _MCP_TV_DAC RSET — NC_MOP TV DAC RSET
C2640 J; 1C2641 e 10 _MCP_TV_DAC VREF — NG _MCP TV _DAC VREF
7k . %.o/luF
g.g%\”z » B¢ o _MCP_CLK27M XTALI N _ NC MCP_CLK27M XTALI N
Ry o = L SRe s
s _MCP_CLK27M XTALOUT _ NC MCP_CLK27M XTALOUT
= L ST
WF: Open question on which packge option(s) nVidia can support
» _=PP3V3_S0_HDCPROM
1 R2690*
co90+ Lout
@ . Wil
5y U2695 ab2,
AT24C08
A0 *%Cgpals =1 2C_HDCPROM SDA >
Al SCL|e =1 2C_HDCPROM SCL am s
WP|7 HDCPROM WP
G\D
T
L
MCP G aphi cs Support

SYNC_NMASTER=AVASON_MB8_M.B  SYNC_DATE=06/ 18/ 2008
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7902 D
Cis APPLE | NC. SOACE =T o3
26 109
Current nunbers fromenail X aowei Lin provided 11/12/2007 3:22pm (no official docunent nunber). NONE
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RTC Power Sources

PPV S5 RIC D Pl at f or m Reset Connecti ons
i LPC Reset (Unbuffered)
u2801 R2881
M CstngZ_'zé; 58Y|:5 w0 o 10 ey LPC RESET_ L PLACEMENT_NOTE=PI ace close to U1400 , 33 , DEBUG RESET L o
3 |EN vaur| 5 . . RTC .. 2 5%
Mcﬁi;hggﬂgﬁt% 3 Wi R2883
a0 1,33 2 SMC LRESET L
Na 4 'R2800 oD <
C2802 * 100 PLACEMENT _NOTE=P| ace close to UL400 51{5
1 L @0 Tiow °
18 N R2801(1)1 C2801: L5t
. M:léfg‘} 1%:;51 PP3V3_G3_SUPERCAP
T . D
= RIC OLS R MO, SpEF 2 3o PCl E Reset (Unbuffered)
‘ ,L.0M, Y
170w 1r R2892
VEos" 5] oy POI E_RESET_L 1,9, 2 FWRESET L o
g
C2810 R2§90 G\ABA%D(
ET L
RTC Cryst al 28k Ly mr e res
2 oy RTC_CLK32K_XTALQUT 1} 2 oW
405 —  =GMUX_PCI E_RESET_L .
R2810 &, = o
1%2 RTC CLK32K_XTALOUT_R 202 R2891
NO STUFF iy CRI TI CAL 1%2 PCA9557D RESET_L oD
R2811 hob < 5%,
Y2810 7| R
Ng% 32,0685, R2893 "o
4 22 7X17BX1. 4- C2811 1 2 BKLT PLT RST L o 55
n RTC CLK32K_XTALI N 11%?5 %
<« L ok R2894
%%/M L 1 2 MN _RESET L o
wf: 2
MCP 25MHz Cryst al 2815 Rogos
o oy MOP_CLK25M XTALOUT 1 } }27 1%2 EXCARD RESET_L —
3 16
R2815 &, hobt
1,9, 2 MP CLK25M XTALOUT R 407 R2870
NO STUFF 5% 33
R28161 }gw CRITICAL w rm_ MVEM VIT_EN R 1 N 2 MEM VIT _EN o+
2 " 2 Y0801OE’\>A 4g§¥v
1 . =
N£4 22 SM%. 2)8. SMVIH R2 25
2 oo MCP_CLK25M XTALI N w o LPC CLK33M SMC R PLACEMENT_NOTE=Pl ace close to U1400 33 , LPC CLK33M SNC —_—

MCP SO PWRGED & CPU VLD W L e Lec OLKaaM PGS g

%1 W PLACEMENT_NOTE=PI| ace cl ose to Ul1400

R2827 hos"
. =PP3V3_S5_NCPPWRGD 1,33 5 LPC CLK33M GMUX —
5%,
6
) NCPSE%SNC Mig%w
CZ}SU?: PLACEMENT_NOTE=PI ace close to UL400
%@o
2 G5 R2829
%0 21 [Ty PM CLK32K _SUSCLK R 1 2 PM _CLK32K_SUSCLK oo 42 %0
- MCPSEQ _SMC PLACEMENT_NOTE=PI ace cl ose to UL400 , 5%
TC7$ZOSAFEAPE RZ 8 5 3 M:- Ll\év
o« my_ALL_SYS PWRGD 8 £
UZSSB SO_AND | WP_PGOOD 1 2 MCP_PS_PWRGD 1o =
2 TNy VR_PWRGOOD_ DELAY 158w
M:PSEQSM: G
MCPSEQ M X
i R2852
1 2] |
MCPSEQ M X, 5%
R2§51 Lt t tt
. 2 MCP_CPU VLD . R B
oo
h VOPSEQ ST ese u on
FobF RrR2 g 50 2 y—PM SYSRST_ L o
MCP_CPUVDD_EN 1 2 o
@ — — — - Vo)
PLACEMENT_NOTE=P| ace close to U1400 , 5% R2§96 R238399 10K pull -up to 3.3V S0 inside SB M SC
Mib w 1510 oy XDP_DBRESET L 1 2 i 2, PM SYSRST DEBOUNCE L jomy 2
M:%EV oM T o g E?ET)%FF SYNC_MASTER=T18_M.B SYNC_DATE=12/ 17/ 2007
MCPSEQ SMC represents MCP79 ' MLB' power sequenci ng connecti ons, Eob R2897* ME- LF 1 " P Rl ETARY P ERTY
but results in MCP79 ROMVSI P sequence happeni ng after CPU powers up. 2 402 %S%F NOTI CE OF PROP ROP
MCPSEQ M X is cross between MLB and internal power sequencing, which k(:ig‘;’v 2 XeR ;@L:T;f;é%%t’ FERRC T PosSEScR Y
results in earlier ROVMSIP and MCP FSB I/ O interface initialization. S| LK PART=FP SYS RESET ’ | 70 Al NTAI N THE DOGUVENT | N GONFI DENGE
SMC 99ns delay from ALL_SYS PWRGD to | WP_VR ON plus | MP6 del ay for - = = Il NOT TO REPRODUCE CR COPY I T
VR_PWRGOOD_DELAY shoul d guarantee CPU_VLD does not go high before 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
CPUVDD_EN (whi ch is 40-100ns after PS_PWRGD assertion). e —
NOTE: |f CPU_VLD deasserts during SO MCP79 will take systemto S5 inmediately. D 051- 7902 b
d; APPLE | NC. sATE = =
NONE 28 109
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Page Not es

MEM A VREF CA

B
0x00
0x87
-3.75 mA

5 m
.75 V
.375 V
.250 VvV
5 mv

or oo

MEM B VREF DQ

A

0x00
0x87
-3.75 mA

5 m
0.75 VvV
0.375 V
1.250 VvV
6.5 v

MEM B VREF CA

B

0x00
0x87
-3.75 mA

5 m
0.75 VvV
0.375 V
1.250 VvV
6.5 v

CPU FSB VREF

C

0x00
0x55
-0.91 mM
0.52 mM
0.70 VvV
0.091 Vv
1.044 Vv
11.2 nv

FRAMVE BUFFER VREF

Power aliases required by this page: MEM A VREF DQ
- SPPSVS_SS_VREF DAC channel A
; fggi‘ﬁi?‘g:vﬁ‘ M n DAC code 0x00
-~ e Max DAC code 0x87
Signal aliases required by this page: Max sink | -3.75 mA
- =| 2C_VREFDACS_SCL Max source | 5 m
- =l 2C_VREFDACS_SDA Nomi nal Vref 0.75 V
- =12C_PCA9557D_SCL Mn Vref 0.375 V
- =1 2C_PCA9557D_SDA Max Vr ef 1.250 V
Vr ef in .5 v
BOM options provided by this page: ( 2', gfof;pEISB)g 6.5
VREFMVRGN p
NO_VREFMVRGN
=PP3V3_S3_VREFMNRGN
8
VREFNVRGN REFMRGN
+ C2900 1 C2901
—— 2. 2UF 0. 1UF
—1— 20% 20%
5 6.3V , Iov
CERM CERM
462+ 402

D
0x00
OxXFF
'g?'gg m SO-DIMM A and SO DIMM B Vref settings should be nargi ned separately
1.248 V (i.e. not sinultaneously) due to current limtation of TPS51116 regul ator.
1.042 V
1.426 V =PPVTT_S3_DDR BUF
1.5 nv o
10mA max | oad
R2903 vrervRan
200
1 2
1%
%/élﬁ‘év PPOV75_S3_MEM VREFDQ A
L U2902 i
- v Mxgzss R2904 vrervran M N_NEGC W DTH=0. 2 mm
VREFMRGN AL VREFMRGN DQ SCDI MVA BUF 1 100 2

1/ "éw Pl ace close to J3100.1
LF

sl A
B4 27 VREFMRGN_DQ_SODI MVA_EN L
VREFMRGN
L R2901~ 380>
lo%!ﬁ VREFMRGN M
LE10Y: 1718w
s1 U2902 407" Mio5" PPOV75_S3_MEM VREFDQ B
= M N_LI NE_W DTH=0. 3 nm
T B - R2906 v PR i
VREFMRGN (& VREFMRGN_DQ_SODI MVB_BUF 1 00 K

- VREFMRGN
g U2900
VDD
5 [TR> =1 2C VREFDACS SCL 6|scL VsoP VOUTAIL  VREFMRGN DO SCDI MM
Y i =1 2C VREFDACS SDA 7|spA Y voure|2_ VREFMRGN cA scOimv
9A0 g VOUTC|4__ VREFMRGN CPUFSB
ADDR=0x98( WR) / 0x99( RD) 10/a1 &  vourol5_ vReFvRen FraveBE
G\D
3
VREFNMRGN
1 C2902 o VREFMRGN
—— 0. 1UF
I, vee
= U2901
PCA9557
% PO 6
3 < NC VREFMRGN_CPUFSB_EN
AO P17 27
4 pol o VREFVRGN_CA_SODI MVA_EN
ADDR=0x30( WR) / 0x31( RD) AL R
SiA2 P3 10 — Y
pa 11 VREFNRGN_CA_SCDI MVB_EN
ps| 12 VREFNRGN_DQ_SODI MVB_EN W
s [T =1 2C PCA9557D SCL 1lscL el 13 VREFMRGN_FRAVEBUF_EN
s =1 2C PCA9557D SDA 2/SpA P74 NC
PCA9557D_RESET_L
RESET*|15 - - 2
B e <
~ ]
|
Required zero ohmresistors when no VREF margining circuit stuffed
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2903 CRI TI CAL NO_VREFMRGN
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI Tl CAL NO_VREFMRGN
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2909 CRI TI CAL NO_VREFMRGN
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2911 CRI Tl CAL NO_VREFMRGN

< o /4% Place close to J3200.1
+ Véa 27 VREFMRGN_DQ_SCDI MVB_EN M- LF
402
= R2902 R22909 VREFMRGN
1 2

100K 00
Sop < VREFMRGN
1/ 16W. 1%
"o ey PPOV75_S3_MEM VREFCA_A
5 _S3_MEM. \
VREFVRGN ol U2903 = 0 VN TR WD 3 »
1 C2904 — Vb vexaess Rzlgg_o VREFMRGN M N_NECK_W DTH=0. 1 mm
9'%1'*‘“: VREFMRGN AL VREFMRGN _CA SODI MVA BUF 1 2
10V
2 germ %% 148w Place close to J3100. 126
27 VREFMRGN_CA_SCDI MVA_EN M- LF
= B4 402
VREFMRGN
L R2907~ RE3dHL
100K 1
5% VREFMRGN 1%
el v oE PPOV75_S3_MEM VREFCA B
4077 402 _S3_MeEML \_
e U2903 e e
- MAX4253 E R2912 vrervRan M N_NEGK_W DTH=0. 2 mm
VAN_UCSP
c 100
VREFMRGN VREFMRGN CA SCDI MVB_BUF 1 2

-

= o ! to J3200. 126

N

T‘fﬂ‘é" Pl ace cl ose
2

V-
% 27 VREFMRGN_CA_SCDI MVB_EN Ve
L R2908+~
102!/6 VREFMRGN R2916 vreFvRan
%/{:}Eo\é; 149-9, GPU_FB_A_VREF_DI V .
4
VREFNRGN o8 U2904 v, Place close to UB400, US450
1 2905 o N = e '
9'%1"‘“: VREFMRGN AL VREFMRGN _FRAMEBUF BUF
2 10V
I goEZRM = + Vv ~“ 27 VREFMRGN_FRAMEBUF_EN R2917 VREFNVRGN
- f — — 149.9, GPU FB B VREF DI V )
L R2915« ,/%&w Place close to U8500, U8550
- 100K it
Son < VREFMRGN 402
Uu2904 s
B:
cz,\vj\wéx&ztpzss = R%914 VREFVRGN
VREFMRGN 1 VREFMRGN CPUFSB_BUF 1 00 2 CPU GTLREF o o o
&, . C* 18w Pl ace close to U1000. AD26
27 VREFMRGN_CPUFSB_EN - LF
B4 - - 402
L R2913+~
llol?’e!%v VREFMRGN
Y ior]

FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng

SYNC_MASTER=DDR

SYNC_DATE=07/ 22/ 2008
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Page Notes DDR3 PLANE STI TCH NG CAPS (S‘PACE EVENLY ACROSS PLANE SPLI T)

: =PP1V5_S0_MEM A

Power aliases required by this page:
- =PP1V5_SO_MEM A
- peive s vemA »=PP1V5_S3_MEM A 1C3110 |*C3111 |2 C3112 |2 C3113 |2 C3114 |2 C3115 |1 C3116 |1 C3117 |1 C3118 |1 C3119 |1 C3120 |2 C3121 |2 C3122 |: C3123
< <o NEw 0. 1UF 0. 1UF ——0.1UF 0. 1UF ——0.1UF 0. 1UF —|—0.1UF —— 0. 1UF ——0.1UF 0.1UF —|—0.1UF —|—0.1UF ——0.1UF —— 0.01UF
e s i /P 7 W oL W oL TR TR T T T /A
- = - 2 2 2 2 2 2 2 2 RM RM CERM CERM CERM
PRSP SOMEMA (25 23 So5M So5M So5M So5M So5M So5M So5M So5M So5M 565 565 402 402 402
Signal aliases required by this page: 1 C3100 1 C3101
~ =1 2¢ s sl —L T0UF —L T0UF ! ! ‘ ‘ !
— 20% —— 20%
- =12C_SODI MVA_SDA 2 ésgv 2 ésgv
BOM opti ons provided by this page: 603 603 5, PPOV75_S3 MEM VREFDO A i
( NONE) l
= 1 5 VREFDQ SSo-2
3 VSS DO 4 MEM A DQ<4> 15 88
REY pecing
o8 15 [Ty NEM A_CKE<0> 73 | ~kED keI | 74 MEM A_CKE<1> s e s 15¢Ery— MEM A DO<0> 516000 oy caL OB g MEM A_DQ<5> > 15 w8
75 VDD VDD 76 o 15 By MEM A DO<1> 7 DQL Vs,
[ 78 MEM A A<15> 9 Vss DQS0* 10 MEM A DQS N<O> 15 88
to N J3100 45 am ° ! Lo &
o 15 [Ty MEM A BA<2> 79 BA2 E.RT.THB Al4 80 MEM A A<14> T 25 0 o0 15 TRy MEM A DVkO> 11 DMVD {3#9480 DQSO 12 MEM A DQS_P<0> B 15 o0
81 VDD wg VDD 82 13 vss PRI Vss 14
N
o0 15 [Ty MEM A A<12> 83 Al2/ BC* L n ALl 84 MEM A A<11> (N 15 5 o0 15¢ By MEM A DO<3> 15 D@ N~ DB 16 MEM A DQ<6> (B 15 00
5 15 [T MEM A A<9> 85 A9 3 A7 86 MEM A A<7> a5 e 5 15CBO) MEM A DQ<2> 17 D®B § % DQ7 18 MEM A DQ<7> @ 15
87 ~ oD 88 19 Vss Vss 20
N o v 90 21 N 22 VEM A 8
o0 15 [Ty MEM A A<B> 89 | a8 o] 26 MVEM A A<6> s e o0 15¢ By MEM A_DO<0> DB 24 DQL2 DQ<8> @y s e
o 15 [Ty MEM A A<5> 91 A5 § g A4 92 MEM A A<4> a5 5 o 15 By MEM A DO<13> 23 DO § g DQL3 24 MEM A DQ<12> @D 15
93 VDD o VDD, | 94 25 vss £ vss 26
o 15 TRy MEM A_A<3> 95 A3 é" A2 96 MVEM A_A<2> (T 25 s o0 15y MEM A DCS N<1> 27 DOS1* ET, DML 28 MVEM A_DMk1> (g s e
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123 VDD VDD 124 S5 vss D8 56 MEM A DQ<29> B 15 0
125 | 5 TEST VREFCA, 126 o8 15 By MEM A DQ<24> 57 DR4 DR9 58 MEM A DQ<28> @D 15
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155 vss Vss 156 = =
o0 15 By MEM A DO<45> 157 D2 D6 158 MEM A DQ<46> T 5
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Page Notes DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)

« =PP1V5_S0_NMEM B
Power aliases required by this page:
- =PPLVS_SO_MEM B
© eeive_so s ,=PP1V5_S3_MEM B 1C3210 |1 C3211 |1 C3212 [1C3213 |1 C3214 |1 C3215 |1 C3216 [+ C3217 [+ C3218 |2 C3219 |+ C3220 |1 C3221 |1 C3222 |1C3223
. ——0.1UF —|—0.1UF ——0.1UF ——0.1UF 0. 1UF —— 0. 1UF 0.1UF ——0.1UF —0. F —— 0. 1UF 0. 1UF ——0.1UF —-0. F ——0.1UF
rovTe S8 ‘ T, i T, i T, 8% T, 8% 70V T, 8% 70V T, i T, i8¢ T, Y 70V T, i T, 8 I, 8%
- =PPSPD_SO_MEMB (2.5 - 3.3V) 2 CERm 2 CEpm 2 CERM 2 CERM 2 CERMm 2 CEpm 2 CERm 2 CERm 2 CERM 2 CERm 2 CERm 2 CERm 2 CERm 2 CERM
402 402 402 402 402 402 402 402 402 402 402 402 402 402
Signal aliases required by this page:
- =12C_SoDl MVB_SCL ’ ’ .
- =12C_SC0l MvB_SDA
BOM opti ons provided by this page: PPOV75 S3 MEM VREEDO B
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( NONE)
= 13230 | C3231
—— 2. 2UF —— 0. 1UF
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2 CERM 2 CERM
402 LF 02
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3 3 VsS oo | 4 MEM B DQ<4> B 5 00
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75 | 5 VDD VDD | 76 o 15¢@—y MEM B DO<1> U DQL vsso | 8
715N A5 | 78 MEM B A<15> am e o 915 vss DQs0* | 10 MEM B DQS N<0> @ 15 0
o 15 [Ty MEM B BA<2> 91582 J3200 Aan | 80 MVEM B A<14> O s o o 15 [Ty MEM B DMKO> 11 ow J3200 DQS0 |12 MEM B DQS P<0> @ 5 0
8l |, VDD F-RT-BGA3 VDD | 82 13 vss FRLBGAS g | 14
o0 15 TRy MEM B A<12> 83 | 5 A12/BC § < ALl | 84 MEM B A<11> ] 15 5 o0 15y MEM B DO<2> 15 D@ < DB | 16 MEM B DQ<6> @ 15 00
5 15 [T MEM B A<9> 85 o A9 % AT 86 MEM B A<7> ] 15 5 5 15 MEM B DQ<3> 17 DB 8 % DQ7 o 18 MEM B DQ<7> @ 15 e
87 | 5 vbD 8 - Vool 88 19 vss B vsspl 20
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m> 1 ¢} o} <™ B> o} o
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o0 15 [Ty MEM B BA<O> 109 BAO RAS* 110 MEM B RAS L ] 15 5 o0 15C@—y MEM B DO<8> 41 DQL7 DR1 42 MVEM B DQ<12> 15 88
111 [ 2 OT 112 2 o EO
o VoD VDD 3 vss Vss | 44
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123 | 5 voD VDD (| 124 B9 vss D@8 | 56 MEM B DQ<20> @ 5 0
125 | o TEST VREFCAp, | 126 o 15¢@—y MEM B DQ<21> 57 DQR4 DQR9 | 58 MEM B DQ<16> @ 15 v
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145 | 5 vss D44 | 146 MEM B DQ<44> &S 15 o 51650706
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1 1 = =
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161 162
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167 11
67 | 5 vss vss o | 168
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DDR3 RESET Support

MCP79 cannot control this signal directly since it nust be high in sleep and MCP MEMrails are not powered in sleep.

.+ =PP1V5_S3_MEMRESET

3.3V input nust be stable before

before 1.5V starts to rise to 1R3310
. =PP3V3 S5 MEMRESET |avoid glitch on MEM RESET_L. 1K
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PCl E_FC R2D

EXPRESSCARDY 34 FLEX CONNECTOR

CRI TI CAL
J3500
502250- 8627
F- RT- SM28
O——
1
2
o5 00 52 - PCl E_EXCARD R2D N - 2 2 - PCl E_EXCARD_R2D P 5 4 o5
6
w1 7 qom PCLE_EXCARD D2R P b g s . POl E EXCARD DPR N
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I N RS Do B
« mm_SMC_EXCARD PWR EN_R3500 ¢, 2 sy EXCARD SHDN L_R 20 Jsow PERST |, 8 t €3p01: €3304
TP_EXCARD STBY L VFTF A0 1w 1 JsTEY* T igf 208
s [y EXCARD_RESET_L 6 SYSRST*  OPUSE* |59 2 385 2%
EXCARD OC L 19 Jocr
N> N0 ROLEN 8 AR RN | oy PLVE_SO EXCARD SWTCH ., o © D
NCx2) TGSy = D
NCw<13|NC2 e T |1 C3502[1 C3505
e L
16 |NC4 THRML_PAD|_ 21 2 2
NCX=> oo 2402 >6<33
~
PLT-RESET_SWTCH L ;5
EXCARD_CPPE_L , 5,
EXCARD_CPUSB L ; .,

2 s =PP3V3_S3_EXCARD

s 7 EXCARD_CPUSB L

2+ EXCARD CPPE_L

5 _74HC1G00GADG
SC70-5

SMC_EXCARD CP

wss}'

3

gy 42 43

\\}—c

10% | | 16VX5R402
72 VEN CE
PLACEMENT_NOTE=PI ace cl ose to J3501.

o _=PP3V3 SO_EXCARD
R3561' .
1/:1%% +» EXCARD_RCLKEN L 74K G006
1 4 EXCARD_CLKREQ L -
405, EXCARD CLKREQ CONN| 2 U356}° oD
3
N SN74LVC1G04YZPR
; [EXCARD CLKREQ CONN L Bl ) C§5169 1
Gq " {1V
OBAT

o o FC CLKREQ L ; 3
os o oy PCL E_CLK100M FC P 5 6
95 9 PCl E_ CLK100M FC N 7 8
meS s [0 9N =PP3V3_FC CON,
s PCIE FC R2D P 11 12
s PCIE FC R2D N 13 g“;i%
15 16 =PP1V5_FC CON,
PCl E FC D2R P 17 18
95 9 @ O X’\C
o o (oOT} PCl E FC D2R N 19 20 FC PRSNT_ L oo
21 22 FC RESET_L @D °

VENI CE

Veni ce Connect or

ExpressCard Connect or
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=PP1VO5_ENET_PHY 8

(221mA typ - 1000base-T)

( 7mA typ - Energy Detect)

1| WE: Marvel | numbers, update for Realtek

CRI TI CAL
s _=PP3V3 ENET PHY L3715

. " T10%
16V
X5R 2
402 402 FERR-120- OHW 1. 5A
(43mA typ - 1000base-T) . p 0402- LF

(19mA typ - Energy Detect)
WE: Marvel | numbers, update for Realtek L 1 C3700 1 C3701 1 C3702 = 2
CRI TI CAL ——0.1UF ——0.1UF ——0.1UF
10% T 10% T 10% o PP1VO5 ENET PHYAVDD

L3705 2 JE2Y 2 B0 2 [V M N_LINE_W DTH-0. 6 MV

FERR- 120- OHM 1. 5A 402 402 402 M N?:ED_%W D\T/r:u 2 M

C3714 1 C3715 1 C3716 1| VAR

0. 1UF 0. 1UF —— 0. 1UF

10% 10% 10%
F—| 16V 16V 16V
2 = X5R 2 X5R 2 X5R
402 402 402
PP3V3 ENET PHYAVDD . °

M N_LINE_WDTH=0. 6 MM

M N_NECK_W DTH=0. 2 MM —
VOLTAGE=3. 3V

=PP3V3 ENET PHY VDDREG 9

If internal swtcher is used, nust place 1x 22uF &
1x 0. 1uF caps within 5mm of U3700 pins 44 & 45.

= NOTE: VDDREG rise tinme nust be >1nms to avoid damage to switcher.
R3750* ‘R3751 R3752*
s o7 gds sd o &g s 4TKS 24K 47Ky SHILSZLL REGOUT q . .
N N - o o d - - Lasw rasw Lasw If internal switcher is used, nmust place inductor within 5mm
R371202 4R9’77I<25 \g’ ¥§J \%’ P \§/ \é" 02, , 402 02, of U3700, and 1x 22uF & 1x O.1uF caps within 5nm of inductor.
o w
Alias to =PP3V3_ENET_PHY for internal sw tcher. ://Flgxé%v 37:1&!/ 2 3 s 3 2 I'f internal switcher is not used, VDDREG and REGOUT can fl oat.
Alias to GND for external 1.05V supply. 02 , , 402 oM T
u3700
o [om>__=RTL8211 ENSVREG > 3% [ENSVREG RTL8211CLGR REGOUTL_*2
TGP
R3796
ENET_CLK125M TXCLK 1A% 2 ENET_CLK125M TXCLK R 22 0 ENET_CLK125M RXCLK R R3790 22 . 2 ENET_CLK125M RXCLK
o v D AR, -2 ™xC Rx - : T oD e o
56w
WL o1 18 [Ty ENET_TXD<0> 2 [T 0] RXD[O] | o o1 | ENET RXD R<0> R3791 22 2 ENET RXD<0> T
PLACE R3796 CLOSE TO U1400, PIN D24 o1 15 [Ty ENET_TXD<1> e TXD[1] RXD[ 1]/ TXDLYL_ 26 _o o1 | ENET RXD R<1> R3792 22 . o 5% MW MELE 402 ENET RXD<1> [T 10 0
o1 15 [Ty ENET_TXD<2> e XD 2] M 1/ M RXD[ 2]/ ANO| 2 o1 | ENET RXD R<2> R3793 22 p 5% U16W  MELF 402 ST pypeos oD i o
ENET_TXD<3> 26 18 ENET RXD R<3> R3794 22 . o S% MW MELE 402 eNET RXD<3>
o1 18 [T > TXO{ 3] RXD 3] / ANL > 91 e — 5 oo 18 91
27 13 7 22
o1 10 [Ty ENET TX CTRL > TXCTL RXCTL »> ENET RXCTL R R3795 1 2 — ENET RX CTRL oy 10 01
o1 18 [Ty ENET_MDXC » % mc GENENT MDI+[ 0] 2 o o ENET MDI_P<0> B 3 o
o1 18¢gry ENET MJI O <« 2t MDIO MDI-[0]] % o o ENET_MDI_N<O> B 5 9
Ra724 VD[ 1] |4 ENET _MDI_P<1> B 3 o
0 MDI-[ 1 5 a—n ENET MDI N<1>
o1 10 [Ty ENET RESET L 1 2 . RTL8211 PHYRST L 29 JPHYRSTB* RESET | VEDI A DEPENDENT (4 ‘> D 5 ot
MDI +[ 2] |8 ENET MDI P<2> CBD 35 91
MI-[2]]° o ENET _MDI_N<2> By 55 9
RTL8211 RSET 46 ET REFERENCE
ENET_RESET_L is not asserted when WOL is active. - RS M H[3] [ o o ENET MDI_P<3> B 5 9
Hence, RC (R3725 and C3725) are nade NOSTUFF. MDI-[3]] 12 o o ENET_MDI _N<3> B 5 9
TP_RTL8211 CLK125 <« 2 |CLK125
CLOCK LEDO/ PHYADO| % o o RTL8211_PHYADO
o1 34 [TR) RTL8211 CLK25M CKXTAL1 > 42 |CKXTAL1 LED LED1/ PHYADL| 3° o o RTL8211 PHYADL
TP RTL8211 CKXTAL2 - 43 |CKXTAL2 LED2/ RXDLY| 3% o o RTL8211 RXDLY
.~ GND—
1 1 1
NN C3790 R3755 R3756 R3757
]85 1oPF —— 4. 7K 4. 7K 4. 7K
L . — 5% 5% 5%
= s0v 1/ 16W 1/ 16W 1/ 16W
&N 2 ME-LF ME-LF ME- LR
202 402 , 02 , , 402
1] Reserved for EM
per Real Tek request.
Et her net PHY (RTL8211CL)
SYNC_MASTER=SUMA_MDS_M.B SYNC_DATE=07/ 01/ 2008
NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
P ERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
Configuration Settings:
SI'ZE | DRAW NG NUVBER REV.
PHYAD = 01 (PHY Address 00001) D 051- 7902 D
AN[1:0] = 11 (Full auto-negotiation) C
RXDLY =0 (RXCLK transitions with data) ) APPLE | NC. SCALE SHT oF
TXDLY = 0 (No TXCLK Del ay) NONE 37 109
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3.3V ENET FET

@2.5V Vgs: CRI Tl CAL
Rds(on) = 90mGhm max '\93810
I (max) = 1.7A (85C) RALOLP
SOT- 23- HF
s _=PP3V3_S5_P3V3ENETFET =PP3V3_ENET_FET ,
R3800*
10K
5%
1/16W
W65 0
P3V3ENET_EN L 1100K; P3V3ENET_SS 2
W 15y
801 b3 40! CERM
SSI\/BNl?éEAPj = 402
sorses | Kh
i
"
s[G” sty
. =P3V3ENET_EN

MOBI LE:

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

WLAN Enabl e Gener ati on

"WLAN' = ("S3" && "AP_PWR _EN' && ("AC' || "S0"))
NOTE: S3 termis guaranteed by S3 pull-up on open-drain AP_PWR_EN signal .
PM WLAN EN L 3

-1 zﬁ—@ e 1. 05V ENET FET

ES . _=PP1VO5_ENET_P1VO5ENETFET
i 1.8V Vgs
2[5%sT C3840 1 ?
o 2 oy AP_PVR_EN AC OR SO_L 0. 108 — CRI Tl CAL
10v
2
= R3840 s 840
805 | .0 . 801 . _=PP3V3_S5_P1VO5ENETFET 384 $2312BDS
SSMBNLSFEAPE | SSMBNI5FEAPE 1 & ELVOGENET &5 Sorsa
sorses | K & 510@}4\/
— ’—( it
21 402 Dlé 2 _
Jest o R%g 12 SSIVBNl(?EAP }<F =PP1VO5_ENET_FET ,
1%
1/16W
4 a2 37 21 [T SMC_ADAPTER _EN "’Fahgz -
= R3841 2|67 t g30816%
= 10K p—y
o o1 00 46 42 7 21 7 [y PM SLP_S3_L PLVOSENET_EN_L_2ANN2 - , 18
41 | bp 402 P1VOSENET_EN _L_RC
sswsm? J =
s
M
5|G” sty
9 =P1VO5ENET_EN
Non- ARB: =
Recommend al i asing PM_SLP_RMGT_L and
=P1VO5ENET_EN. Nets separated on
ARB for alternate power options.
NOTE: MCP79 can provide 25MHz cl ock, but clock runs whenever RMGT rails are powered. E't her net & AI r Port Suppor
Desi gns nmust ensure PHY is powered whenever RMGT rails are, or use separate crystal. SYNC_VASTER=SUVA_MB8_M.B SYNC_DATE=07/ 01/ 2008
NOTI CE OF PROPRI ETARY PROPERTY
R328295 THE | NFCRNATI ON CONTAI NED HEREI N IS THE PROPRI ETARY
o 10 oy MOP_CLK25M BUFO_R 1 2 RTL8211_CLK25M CKXTALL pom 5 o AGREES Yo THE FOLLOARG T NG THE POSSESSCR
Sl/g | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Mjb% Il NOT TO REPRODUCE OR COPY I T
PLACEMENT_NOTE=PI ace cl ose to U1400 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
D 051- 7902 D
C) APPLE | NC. T — =
NONE 38 109
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Page Not es

Power aliases required by this page:
( NONE)

Signal aliases required by this page:

( NONE)

BOM options provided by this page:
( NONE)

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

ENETCQNN_CTAP

1 C3900 1 C3902 1.C3904 1 C3906
0. 1UF —— 0. 1UF —— 0. 1UF 0. 1UF
Doon =% — eon
T o5 o5 o5 T o5
CRI TI CAL
| T3900 |
o1 s3¢E ENET_MDI _P<0> 1 s12 ENETCONN P<0>
oM T
o1 s3¢E ENET_MDI _N<O> 2 F? A bs11 ENETCONN N<O> CRI TI 8’6'—
| l—ijj 10 ENET_CTAPO R:]]4%-9N97—2
™>—> F-RT-TH
TLA- 6T213HR °
4 9 ENET_CTAP1 10
- : :)
o1 3B ENET_MDI _N<1> 5 [2 ) 8 s ENETCONN_ N<1> ;
o1 33 ENET_MDI _P<1> 6 7 s ENETCONN P<1> 3
ED e :
5
CRI Tl CAL T}O
o1 3B ENET_MDI _N<2> 1 s12 ENETCONN N<2> 8
01 33 ENET_MDI _P<2> 2 = bs11 ENETCONN P<2> | 11
O ‘ — ) 12 ;
=1 10 ENET_CTAP2
TX —>
TLA- 6T213HA 514- 0596
al ‘ 9 ENET_CTAP3
o1 BB ENET_MDI _N<3> 5 ) 8 s ENETCONN_N<3>
o1 33¢@ ENET_MDI _P<3> 6 7 o« ENETCONN P<3>
L <= |
Transforners shoul d be
mrrored on opposite R3900! 1R3903
si des of the board %172% égmmw CRITI CAL
255 SLF C3908
b5 2402 1000PF
ENET_BOB SM TH_CAP 1 ’2—
N-RECR-W DTHEO; 35 im 10%
2KV
RM
1206
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON

514- 0636

CONN, RJ45, HB, 10/ 100TX

J3900 CRI TI CAL

Et her net Connect or
SYNC_MASTER=SUVA_MB8_M_B SYNC_DATE=07/ 01/ 2008|
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
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=PP3V3 FW FWPHY

8 36 38

7 |
m 1/0 ‘ ‘ 138 m
4120 ¢ 4121 ¢ 4122 ¢ 4123 ¢ 4124 ¢+
1UF —— 1UF —— 1UF —— 1UF 1UF
100 —— 100 —— 100 —1— 0% 1%
613V 613V 613V 6 3V 613V
CERM 2 CERM 2 CERM 2 CERM 2 CERM 2
a0 a0 a0z a0 a0z
£ L4130
+ 120- OFM 0. 3A- EM
114 mMA FireWre PHY . PP3V3 FW FWPHY VDDA 1 m\‘ 2
M N LT NE W DTHE0. 4 WV a0z LF
N_REGK W DTH-0 2 MM
4130 ¢ Cc4131 ¢ Ca132 1| ETHRESS
1UF —— 1UF —— 1UF
100 —— 10 —1— 1%
613V 613V 613V
CERM 2 CERM 2 CERM 2
a0 202 202
L4110 1 L4135
. =PPLVO FW FVPHY 120- OAM 0. 3A- EM + 120- OFM 0. 3A- EM
135 Naaaal PP1VO_FW EVPHY AVDD 25 mA PCle SerDes 17 mA PCl e Ser Des  PP3VS W EVPHY ve25 Toaaaal
0402-LF M N-RECK-W BTHEO, 3 M M N-RECKW BTHEO, 5 M 0402-LF
VOLTAGEST. OV 4135 1 CA136 1| vaTAGE Y
1UF —— 1UF
o' ] P
CERM 2 CERM
a0z a0z
110 mA Digital Core 0 M VReg PWR
14100 14101 14104 1 C4105 4141 1 1 C4140
— 1UF 1UF 1UF 1UF 0. 1UF 1UF
Tog Tog 103 103 200 103
8% 8% 8% 8% % 8%
2 CERM 2 CERM 2 CERM 2 CERM 2 CERM CERM 2 2 CERM
o5 o5 o5 o o5 202 o5
PLACEMENT_NOTE=Pl ace C4170 close to U400
PLACEMENT_NOTE=Pl ace C4171 close to U400
2| g o| 3 2| d| = 9| 3| e 2| 8|88 43 9s g A170, }w%lsv PCIE FWRZD C N o
N X5R 402
~— VD83 —— ~—VDDH— ~VP~ VP25 VREG PWR CA17L | |1w% 16v P E FWR2D G P W] 7
NC; B3 |IATBUSB CRIO‘\r/: TCAL PCl E_RXDON_M8 - PCE FWR2D N ‘ 0. IUF ‘ ‘XSR 402
NGox_A13_|ATBUSH w4100 PCI E_RXDOP| o s POE FWRZD P
NC_ALL |ATBUSN PCIE_TXDON % o s POE FWD2R C N 04}31173: } }w% 16V PCIE FWD2R N o 17
FW643 PCl E_TXDOP|_N6_ ss PCIE_FWD2R C P . X5R 402
=FW PHY r | ~ — -
* M = o2 PSOL(IPD) NT- 19 [ CA176: | |ww1ev poE FWDRR P -
%6 [Ty =FW PHY DS1 o E12|DS1 (IPD) NT-20 BeA o 1| Hethy
=FW PHY_DS2 e REFOLKN M o PCIE CLKIOOM FWN o 17 % - X5R 402
L - o Cpr i i R REFCLKP| M0 o POIE CLKIOOM FWP & v e PLACYENT-NSTESH! 228 G178 &1 83e 19 Uig%s
o2 38 FW PO TPA N 8 | TPAON
o2 38y FWPO TPA P «—» "2 TPAOP NT-4 (1PU) Tokl w TP FW643 TCK
92 38 FWP1 TPA N B5 |TPALN - ( U) m - TP Ev643 TDI
o2 20 Cpry_FWP1_TPA_P o f5 ITPAIP TEST CONTROLLER N3 P T 00 =PP3V3_FW FVPHY o 30 28
sag@ry FWP2 TPA N <« [TPA2N NT- 1 (: EU) 1,\,5 w TP_FW643_TMS
3 FWP2 TPA P A3 _|ITPA2P 1394 PHY -1 Py - FW643_LDO
02 0@y FWPO_TPB N 89 |TPBON NT-2 (I1PU)TRSTA ML o FWE43 TRST L R4165* 'R4166
92 38 FW PO TPB P 29 _|TPBOP 10K 10K
o2 3 FWP1 TPB N 8 |TPBIN 1 16w iew
> e | [t v St
02 3 FWP1 TPB P s TPB1P 462 402
3 |2 FW PMVE L 2 2
. FWP2 TPB N o [TPBON NT-10 (I1PD)_  WAKE > NVE oot 19
ss _=PPVP_FW PHY CPS FWPs TP P P A FIXVELL - TYPO I N SYWBOL REGCTL REGCLT| D1 o  FW643 REGCTL
D -« POVER MANAGEMENT VAUX_DETECT| EL o  FW643 VAUX DETECT
R4160* sqmry FWPO TPBIAS o o B7|TPBIASO NT-12 (1 PD)_— _ VAUX_DI SABLE| = _»  TP_FV643_VAUX_ENABLE
200K s FW P1_TPBI AS @ |TPBI ASL NT-13_— (CD) CLKREQN ‘2 —» FWOAKREQL oD 17 'R4164
116w . FW P2 _TPBI AS 2 |TPBI AS2 10K
[t D 506
022 FV643 RO e11 |Ro vt
FW643 TPCPS e F10 ITPCPS 2
g NT-16 (I PD) SCl FCLK| ® - TP_FWs43 SCI FCLK
SCl F NT-14 (| PD) SCI FDAI G - TP _FWs43 SCI FDAI N 4
C4150 TP_FW643 NAND TREE < L INAND_TREE NT- QUT =
Aai50 mon g T
1] ]2 FW CLK24P576M XO FW CLK24P576M XO R - F21x0 NOTE: NT-xx notes show NT-15 (1PD) SAF -
sn/‘f. CRITI CAL M FW CLK24P576M XI o G3[X NT-9O NAND tree order.
50V =
NC; Y4150 Mooz N N TP_FW43_SE —» M3 ISE (IPD) N V643 SCL
24. 576MZ R4161 R4170 T8 e F s o s low (1P SERI AL EEPROM NT-7 SCL -—>
NC 3. 2. 2.94K 191 - NT-6 SDAl M1 o o TP FW43 SDA
w 19 1% TP FWs43 MODE A > J2 IMODE_A (1 PD) NT-18 “B'1
VEE e TP_EW643_CE > L23|CE (1PD)
02, , 402 TP FW643 FV620 L > D2 |FV620* (1 PY) M SCELLANEOUS
> TP _FWs43 JASI EN > DL IJASI _EN(IPD) NT-11
TP _FWs43 AVREG - AL0 IAVREG CHI P RESET NT-5 PERST* |5 - FW RESET L N 26
TP_FW643 VBUF 3 [\VBUE
. FW643 PU RST L _»_ XI3JFWRESET* (IPU) NT-8 'R4163
10K
RA162} TP _FW43 OCRI10 CTL <« 12 |OCR CTL_V10 530
1 il 113 1716w
Aok Cc4162 NCx—213 JOCR_CTL_V12 (Reser ved) et
g 0, 33UF Ss VREG VSS ?
1/ 16w 3 2
e 2 Cerm xoR EEEEEEEEEEEEEEEEEEEEEEEBEEEEEEEEEEE 3 1 - -
= FireWre LLC/ PHY (FW543)

SYNC_NMASTER=SENSOR

SYNC_DATE=08/ 14/ 200§
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
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Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

SI ZE DRAW NG NUMBER REV.
D 051- 7902 D
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Power aliases required by this page:

- =PPBUS_S5_FWPWRSW (system supply for bus power)
- =PP3V3_FW LATEVG ACTI VE

- =PPVP_FW SUMNCDE (power passthru sunmmation node)

Si gnal
(NONE)

aliases required by this page:

BOM options provided by this page:
- FW.PORT_FAULT_PU

Lat

s =PP3V3 FW LATEVG ACTI VE

e- VG Event

25 PP2V4_FW LATEVG
R4211* 'R4A212
10K 10K
5% 19%
1/ 16W 1/ 16W
M- LF M- UF
402, 5 402
P2V4 FWATEVG RC
FWATEGV 3V REF
Cc4211 ¢t 'R4A213
100pF —! 80. 6K
CIAN IR A
o3 2402
L —q

FireWre Port Power Switch
CRI TI CAL oM T CRI TI CAL
Q4260 CRI TI CAL D4260
NDS9407 F4260 . T
Sa- 1. 5A- 24V =PPBUS S5_FWFET
8 PPBUS_FW FWPVRSW F 1 2 PPBUS FW FWPWRSW D s
s =PPBUS S5 JFWPVWRSW 3 o B M N LI NE W DTF=0. 5_mm M N_LINE_W DTFE0. 5_mm
M FW LVG NEW 2 f = e VALTAGE-T2. 6V 1812L15024HF Vot TaGesTs, 6w o 2 ™ H
Mo 260 . B ’j : PDS540XF
NO STUFF FW LVG_NEW FW LVG_NEW %mjﬁva 0.01uF —— ——
1 262 FW LVG_NEW 2 1oV
282 i 20 Ra263 5 & :
a0 nn $ew s/ 0 o\ PPVI N S5 FWPVRSW FET 1 A 10\ 2 FWPVR EN L DIV
. NES LF v,
xer cERY L5 % A1 5 MUEB12700G b 2
o 0 L RA261
z 3. 3K
506
Ed 1/ 16W
NE- LF
PPVIN S5 FWPWRSW R | 2402
FWPVR EN L
lRFZ\LZLGV;B*NEW Enabl es port power when nachi ne o
is running or on AC 261 °
oK ‘ ssrvam?éEAPiJ H Q4261 || Bk
1/ 16w sorses | I<h SSVBNISFEAPE | | -
ew - sors63
5403 —
FW LVG_NEW >4 5
Q4262 | FWPORTPWR EN_R 6T S s[c st
NTUD3127CXXG 43 a2 54 21 SMC_ADAPTER EN
SOT- 963 M= ==
NCHN P 55 51 68 44 42 34 21 7 [Ty PM SLP S3 L
|-p FW PORTPWR EN FET
2| G E}
L S FW LVG_NEW
'R4264
t 0
263 | 1> S ow
SSMBNISFEAPE E Ko
—_— M
- 2[G7"s
37 _FW PORTPWR EN al
FW PORTPWR_EN L
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
74080080 1 LI TTLEFUSE, 1.5A RESETTABLE 24V F4260 CRI Tl CAL
Det ecti on
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
’ FW LVG NEW 116S0145 1 RES, MTL FI LM 2. OM 5% 0402, SM LF R4219 FWLVG OLD
14210 ]Fglwz]_g 'RA266 116S0082 1 RES, MTL FI LM 4. 7K, 5% 0402, SM LF R4260 FW LVG OLD
0. 1UF
20% %%OM %?OK 116S0078 1 RES, ML FI LM 3. 3K, 5% 0402, SM LF R4261 FW LVG QLD
2 B /16w /6w
w210 402 FWLVG OLD |, 402" 502" 11650149 1 RES, MIL FI LM 10K, 5% 0402, SM LF R4219 FW LVG_NEW
4 ’ LMC7211 = D4219 116S0130 1 RES, MTL FI LM 470K, 5% 0402, SM LF R4260 FW LVG_NEW
Ve s 123
NG LATEVG,EVENT L 2 [ 1 o 37 FW PORTPVR EN 116S0126 1 RES, MTL FI LM 330K, 5% 0402, SM LF R4261 FW LVG_NEW
o W FuLveao
i
s 4263 (B
FW LVG_NEW ggzgzzup SSMBNL5FEAPE E
R4267 2 Cerm =g
L 603 1
- 2 1 "
R4210 U = g% s
290K, LA
10 ul
1/ 16W
VE-CF

402

FW.ATEVG 3V_REF Hysteresis:
2.95V when port power is on

2.81V on late Vg event and port power is off

FireWre Port Power
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8 | 7 6

Page Not es

Power aliases required by this page:

- =PPVP_FW PORT1
- =PP3V3_FW LATEVG

- =GND_CHASSI S_FW PORT1
- =GND_CHASSI S_FW EM _R

(SIN%QIEI) al i ases required by this page: Fl r eW r e PHY Conf i g

NOTE: This page is expected to contain
the necessary aliases to map the

Configures PHY for:

FireWre TPA/TPB pairs to their - 1l-port Portable Power O ass (0)
appropriate connectors and/or to
properly term nate unused signals. - Port "1" Bilingual (1394B)
BOM options provided by this page:
( NONE)
NOTE: FireWre TPA/ TPB pairs are NOT
constrained on this page. It is

assuned that FireWre PHY page will
provi de the appropriate constraints
to apply to entire TPA/ TPB XNets.

1394b i npl enent ati on based on Apple
FireWre Design Guide (FWDG 0.6, 5/14/03)

Term nati on

Pl ace close to FireWre PHY

38 36 8

=PP3V3_ FW FWPHY

Straps

EWPHY DSO — =FW PHY_ DSO 36
VAKE_BASE=TRUE — = -

EWPHY DS2 — =FW PHY DS2 36
VAKE_BASE=TRUE — = -

FWPHY DS1

— =FW PHY_ DS1 36

VAKE_BASE=TRUE

FW PO_TPBI AS

FWO

TPBI ASMAKE_BASE=TRUE

TPBI AS

FW2

TPBI ASMAKE_BASE=TRUE

FW PO_TPA N

FWO

TPAN MAKE_BASE=TRUE

Slslelelels

FW PO_TPA P FWD_ TPAP MAKE_BASE=TRUE
FW P2_TPA N FW2_ TPAN MAKE_BASE=TRUE
FW P2_TPA P FW2_TPAP VaKE BASE=TRUE

FW PO_TPB_N

— NC FW_TPBN vAKE BASE=TRUE
FW PO_TPB P p— NC FW)_TPBP ypke BASE=TRUE
FW P2_TPB N p— NC _FW2_TPBN yake BASE=TRUE
FW P2_TPB P — NC FW2_ TPBP MAKE_BASE=TRUE

Cabl e Power

» =PPVP_FW PORT1

CRI TI CAL
L4310

FERR- 250- OHM Not e:

SM

g -

1 ValTAGER33Y

Tl PHYs require 1uF even though E
« EWPL TPBLAS. £\ spec cal'l's out 0.33uF =0
@%8
14360 5
% 33UF B33
=PPVP_FW PHY_CPS_FET . /[0 PPVP_FW CPS MAKE_BASESTRUE — =PPVP_FW PHY_CPS
lél \l\p/&\l LI NE Wé%}l"_i:‘:% 3 mn
Rz I -
’ 1%% A "Snapback" & "Late VG' Protection
“’{%52 w2 PP2VA_FW LATEVG
—l \ DP4310
CPS EN L DIV BAVO9ODW X- G
04 3111 SOT-363
~ 0. 01uF 5
1%%“320 R4'\:§p6 E S ég/T 3
402
%E DP4310 4
%15'\4\/ M:lggv CPS_EN L BAV/ o%%/ggx G
2
w2 FWP1_TPA P — FWPCRIL TPA P ., 6
— BASESTRUE — —
w2 FWP1_TPA N — FW PORTL TPA N w0 1
—  MARE_BASESTRUE — 00
o FWPL TPB P = B PR e B =PP3V3_FW FWPHY BSSga02DW FW PCRT1 TPS N
o FWP1_TPB N — FWPORIL TPB N o, P
— ASESTRUE — ORT
SI GNAL_ MODEL=EMPTY - FW P 1_TPB P
lﬁﬁ“éévm?z%él
0 %, =
M}E}é’ M:.lgﬁ'}@’ FW PORT1_TPA N
2402 402, e _PA_
FW PORT1_TPA_P
FW PORT1_TPB
ORT = DP43
BAVOODW X- G
R4364 s
1CA364
—— 220pF 9%& 6
2 28% WELPE 2 —
502 402, F 1
B g’ 1
X
. el
»
£ %
= Y
402

. =PP3V3_FW LATEVG  R4390
\ 1,332, =
16% VOLTAGE=Z. 4V
b&;ﬁw 3| CRITICAL
7§ D4390
PP2V4_FW.ATEVG needs to be biased WBZ52278L
to at least 2.1V for FWsignal integrity
and shoul d be biased to 2.4V for margin
R4390 should be 390 Ohns max for a 3.3V rail

Lat e- VG Prot ecti on Power

for

PP2V4_FW LATEVG ; s
B mm

mm

ESD and late-VG rail

snap- back di odes
|

_I(lﬁ:i?m”mn to al ports)

RS
BP0

Nwo

Trace PPVP_FW PORT1 nust handle up to 5A
2 _PPVP_FWPORT1_F

. Bom
.25 mm

PORT 1

PLACEMENT_NOTE=Pl ace C4319 close to connector pin 5.

When a bilingual
bet a-only device,

AREF needs to be isolated fromall

= BREF shoul d be hard-connected to |ogic

Bl LI NGUAL
CRI TI CAL
J4310
1394B- MB7
F- RT- TH
L[ e EERl
(FW PORT1_BREF) 9 pe<ry OUTPUT
_2 | TPBr JEB+
8 ° %P *J
NT | e
(GND_FW PORT1_VG) 5 VR
sl e | ]
FW PORT1_AREF 5 TPA<Ry | NPUT
_a | e é:'gMRi J
10 C
11
: 12 o cHass's
) 13 -
grounds per 1394b spec 51450605
device is connected to a
there is no DC path
bet ween them (to avoid ground of fset issue)
speed signaling and connection
FireWre Ports
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ODD Power Contr ol

CRI TI CAL
Q4590
FROBO6P_ &, ppsv sw oop
s =PP5V_S0_ODD o N INI_NEWB¥¢8 461%
l < U,[—K}jg ~ TA =5W )
IESRE
NOTE: 3.3V nust be SO if 5V is S3 or S5 to RA596 1 C4595 To
ensure the drive is unpowered in S3/S5. 5% 0;,068UF
e 2 128 " C4596
2+ =PPBV3 SO ODD b5 R4595 |° & A596
ODD PWR EN LS5V L 1 F00K, ,_ CDD PWR SS 1|2
R4597 5% I
100K 1/16W 19%
1/ 18 Dlé Mros CERM
“LF = 402
KH
—
S 71
5
SSI\/BngFEAPE
s[G7's
2 [y CODD PVR EN L
QE)LO‘}ME{%QA PLACEMENT_NOTE=PLACE C4520 CLOSE TO MCP79
P11S PLACEMENT_NOTE=PLACE C4521 NEXT TO C4520
CRI TI CAL__ SMVER T -
m4nsSATAODDR2DUFP 1\\204521 SATA ODD RRD C P CTT] 20 89
I 0. 01UF H 10% 16V CERM 402
J4500 2 (Y YLt os SATA ODD R2D UE N 112 C4520 SATA ODD R2D C N e XD
CRITICAL 555600168 0. 0LUF || 10%16v cERM 402
2 1 PLACEMENT_NOTE=Pl ace FL4520 cl ose to J4500
o
4 o3 - s 7 SATA ODD R2D P
v s ZPP3V3_SO_CDD = s[5 ols -« w7 SATA ODD R2D N
8 7
o
10 ol > s 7 SATA _ ODD D2R C N
R4590* 120 5 ottt - w7 SATA ODD D2R C P PLACEMENT_NOTE=PLACE C4526 CLOSE TO J4500 s
335 14 5 o022 PLACEMENT_NOTE=PLACE C4525 NEXT TO C4526 DLP11S
b
M:_lg}é" o o2 C452641 - os SATA ODD D2R UF N A (Y Y Y BT ASATA ODD D2R N o 20 o
4922 1 0. 01UF |l 10%16v cerv 402 -
516S0617 - C4525.1 2 s SATA ODD D2R UF P 1YY Y )2 SATA ODD D2R P @ 20 8
42 7 o} SMC_ODD DETECT 0. 01UF !l 10%16v cerv 402
| ndi di PLACEMENT_NOTE=PI| ace FL4525 cl ose to J4500
ndi cat es I SsC presence
CRITICAL 1 C4501 1 CA502
34501 f— 98-%1UF f— 98-%1UF PLACEMENT_NOTE=PLACE CA501 CLOSE TO J4501
20374020E31 2§ 2§ PLACEMENT_NOTE=PLACE C4502 CLOSE TO J4501
F- ST- SM 402 CRILTI CAL 5 0 r
A | L4500
FERR- 70- OHM 4A
1 PP5V_S0_HDD FLT 1 mm 2 =PP5V_SO_HDD ¢
2 0603
B PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501 F| 4501 PLACEMENT_NOTE=Pl ace C4510 cl ose to MCP79
2 90-31%%%0!\% PLACEMENT_NOTE=P| ace C4511 next to C4510
5 CRITI CAL SYM.VER 1 1
o< NC (Y Y Y L4 o5 SATA HDD R2D UE P C45104 - SATA HDD R2D C P am e
(}ﬁNC w0 SATA oD P ‘ _— 0. 01UF | [ 10%16v cErRM 402
ST - oD 2 (Y Y s v SATA HDD R2D UF N CA511 .. SATA HDD R2D C N am e s
9 - 89 SATA HDD R2D N I 0. 01UF || 10%16v cerv 402
10 PLACEMENT _NOTE=Pl ace FL4501 close to J4501 FL4502
11 90 gjyﬁgom
12 > 8o SATA HDD D2R C N SHLVER T cRITICAL
ol ne \ 45154 - ss SATA HDD D2R UF N 4 SATA HDD D2R N [ 0 o0
14 > ss SATA HDD D2R C P 0. 01UF |l 10%16v cerm 402 e —
(}% NC ‘ C4516.1 2 ss SATA HDD D2R UF P LYY YL SATA HDD D2R P [ 20 0
O1+—xXNC 0. 01UF |1 10%16v cerv 402
17 PLACEMENT _NOTE=PLACE FL4502 CLOSE TO J4501
18 PLACEMENT_NOTE=P| ace C4515 next to (4516
19 PLACEMENT_NOTE=Pl ace C4516 cl ose to J4501
20

51850654

SATA Connectors
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Por t

Power

CRI

TI CAL

Sw tch

Left

USB Port A

Tastt:
L2890 | FERR- 220- OHM 2. 5A
s _=PP5V_S3_RTUSB 2 N ouril 7 RTUSB_A ILIM ‘ 1Y) PP5V _S3 RTUSB A F T
o 1342 22 _PMSLP S4 L oo USB_EXTA CC L L Mq&§%5w¥¢8 378" m C4605 i 0003 VlrReERsY 3787 T
Sew ourzy & N [u) NESS\AFDFTqi:USB Byl LLM 0. O1uF
o USB_EXTB_OC L ooz ERESR W BTFED: 878 :gz I TI CAL . mﬁﬁBma
o |EN 0 90- OHM 100MA
USB_PWR EN G\D TPAD = 2ras —j}
i e CRI TI CAL CRI TI CAL o USB2_EXTA_MUXED_N 4 (Y VY 3. USB2 LT1_N s
1 1 1
AR HARR 046951 |1ca696 CA617 |1 |:c4616 = ]
e?ﬁ%’j* (11 104 —— —— T00UF 10[45,, 100UF s USB2_EXTA_ MUXED_ P [ VY Y 2. USB2| LT1 P 3
852 |2 o SR PY v PRy e 1
6 ER5L: ENEm 6 CASE— B2- SM Jdd 44
O Q O P! 7
= 1 EVPLELE ) G
7 1%
514- 0606
D4600
= RCLAMP0502
SLP1210N6 1
CRI TI CAL =
CEI4TI ](_:A5L We can add protection to 5V if we want, but |eaving NC for now
FERR- 220- OHM 2. 5A
1Y YY) 2 PPsV S3 RTUSB B F Flace L4600 and L4605 at connector pin
0603 — S37Am
1 04615 VOLTAGE=5V
DIUF
f ) T
USB/ SMC Debug Mux e
SMC_DEBUG_YES | T L
] . DEBUG._ T 10 0
s _=PP3V42 G3H SMCUSBMJUX SI GNAL_MODEL=USB_MUX go-gjrgﬁgom
SYM VER- 1 1
SMC_DEBUG_YES 'R4650 00 20cg— USB_EXTB_N 4 (Y Y Y%l3 |USB LT2_N 2
04659 1 J 10K o3 s| USB_LT2_P 3
= ip Y Y L2 | 4
ngl 2 Voo 240sz 2 20 gy USB_EXTB_P 1 I
44 43 a2 SMC RX L 4 5 |w vel 1 .
IOV TX L 4w 650 -2 ‘ 25 3 4 s;)
<o 0 Q O
Pl 3USB102ZLE aveus 2 o2 2
%0 20qpry USB _EXTA_P 7o TQEN
% 20y USB_EXTA N o p ORITICAL 1%
8 Joer seL| 10 USB_DEBUGPRT_EN_L (1 .z
e ) SEL=0 Choose SMC = R(:B\%(%%Z
p SEL=1 Choose USB B SLP1210N6
CRITI CAL Ext ernal USB Connectors
SMC_DEBUG NO - = SYNC_MASTER=AMASON_MB8_MLB  SYNC_DATE=07/ 02/ 2008|
R4B651 NOTI CE OF PROPRI ETARY PROPERTY
1 O 2 L e f t USB PO r t B THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
1/ Wew SMC_DEBUG_NO AGREES Yo THE FoLLOARG T - THE POSSESSR
MZUEF R4652 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
1 0 2 I'l NOT TO REPRODUCE OR COPY | T
12 PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON 111 NOT TO REVEAL CR PUBLISH IN WHOLE CR PART
Mios" 514-0638 2 oM RCPT, LS8, 1, 4P J4600, 14610 CRITI CAL S1 ZE TORAWNG NUVBER REV.
D 051- 7902 D
C) APPLE | NC. <onE =
NONE 46 109
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41 8 =PP5V_S3 IR

vcc

) u4800

CY7CG3§&3- LOXC

P1. 0/ D+ 7
%0 2B B FFERENTT AL PAI REUSBZ TR o g; o zg S s
%0 20CED B FFERENTT AL PAI REUSB2 TR P12/ VREG | NTOs Po. 25
P1. 3/ SSEL I NT1/ PO. 34
P1. 4/ SCLK I NT2/ PO. 4]3 R‘lg‘?o
_181p1. 5/ smosl TI 00/ PO. 5 2 IR RX_OUT_RC o 1R RX_oUT am
19lp1.e/rsMmso  Tiow/Po.6fl S
Ve LF
RITICAL 0z
a T
1 C4804
l P/ N 33850633 0, 0OLUF
v
NC 2 Cerm
J 05
- TH -
Y vss
PEA Eﬁgg% NEAR ﬂﬁggg
A
1o 2480 o rasos B Rl R
E. RI-5 1 2 =PP3V42 G3H LI DSW TCH ,
CRI Tl CAL T716W 202
1 PP3V42 G3H LI DSW TCH R VELE R418006
2 PP5V S3 IR R 1 2 =PP5V S3 IR 41
3 7w VYV S RAg07
4 SMC LID R Ve 1 100 5 R4808 SMC LI D o5 50
5 SYS LED ANCDE R o o Kl AN 2 SYS LED ANCDE 45
s vEtE IR RX_OUT 4
518S0692
1.C4805 1.C4806 1.C4807 1.C4808 A
—L 0. 1uF — 0. 10F —0.001UF —— 0. 001UF Btﬁ & NEAR 34
- = % A BEAGE EA580 NEAR 33
2 30R cerm 2 ok cerm 2 e 2 Gm
05 05 05

Front Fl ex Support
SYNC_NMASTER=CHANG_MP8_M_B

NOTI CE OF PROPRI ETARY PROPERTY
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PROPERTY OF APPLE COVPUTER, | NC. THE POSSESSOR
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8

7

NOTE: Unused pins have "SMC_Pxx"

nanes.

Unused

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

=7 _PP3V3_S5_ AVREF SMC

=PP3V3_S5_SMC

52 43 8

4902
221F
b
U4900 ° PLACEMENT_NOTE=P| ace C4907 cl ose to U4900 pin F1
=2 or—SMC_EXCARD PVWR EN <« B12 |P10 H8S2117 Pe0|_L13 o SMC_ PM &_EN fooT <0 - p
s ¢oor—SMC_RSTGATE L <« Al3 P11 LGA- HF Pell KI2 g o NC SV VCL
o0 20 ry—ALL_SYS_PWRGD o Al2 P12 (1 CF 3) P62l K11 NC =
o8 [T RSVMRST_ PVWRGD s B13 P13 oM T P63|_J12 > NC C4907 1
NCx—@— D11 [P14 P64l K13 o SMC_ADAPTER EN [T 21 34 97 43 O 47UF
2 PM RSVRST_L < Cl3 P15 Pe5| J10 o o nNC 613%2
o qm L MP_VR ON o« Cl2 |P16 P66 J11 o SMC PROCHOT 3 3 L qm« CERMXBR ‘
23 21 (OO} PM PVWRBTN L < D10 P17 P67|_HI2 o SMC Bl L_BUTTON L am « 1 R4909! 1RA901
« onESTARLDO EN T Proj M0« o eE am PLACEMENT NOTE=P| ace R4999 close to U4900 pins N14, N5 RBS3ILr  "Ee i 1o 23K
NOX—a——F2—727 i T SV GPU | SENSE e PLACEMENT_NOTE=Pl ace C4920 close to U4900 pins N4, N15 LGA-HF e ¥
%73 .« Fl1 |P23 P73 NI o SMC_GPU_VSENSE %As (303:1_3) vol 1 2 ZSI\/C MOL
= SMC P24 o E13 P24 P74l _N12 SMC_DCI N_| SENSE a0 V- v SNC KBC NDE <
NCx—e—E12_|P25 P75| M3 4 SMC_PBUS_VSENSE T 4 42y SMC RESET L » D3 ARES*
o SRR T e PR — Vo R VA o SMC XTAL, 3 pan e I
90 83 44 19 LPC_AD<0> A9 |P30 P8O A7 g SMC WAKE SCI _L oo 2 =
90 83 44 19 LPC AD<1> P31 P81l _B6 > < NC
9 55 41 10 tgg ﬁigz @32 P2 O E’;ACC'&KRUN '—L % s ETRST| 18 SMC TRST_L M
%0 03 41 190y -—> - VRDWA 19 44 <™
2 05 10 10 LPC_FRAME L a8 |paa Poal A6 o SMC_TX_L D <0 12 53 30 avss Lo ||y X NO STUFF
2 [y SMC LRESET L &+ D8 s PBS| B o SMC_RX_L w0 52 05 50 —vss— R4902  |'R4998 |'R4903
00 26 LPC CLK33M SMC > D7 |p36 PB6| 06 o o (OC) SVMB MGMI CLK s 26w 26w AT
™ g
44 10 LPC SERI D6 |P37 Pool 14 o SMC ONOEE L e fa 433 8 X\MSgOO ZQ/E-ZLF ZQ/E-ZLF ZQ/E-ZLF
NCx—a— D4 P40 POl GB o SMC_BC_ACOK 43 60 2 S 1
» _SMC P41 <« A5 |Pa1 PO2| H2 o SMC BS_ALRT_L %43 60
ey SVB_NMGMI_DATA (O0) e—p B4 |Pa2 PO3| Gl o PM SLP_S3_L QTN 7 21 34 97 4 o8 o1 6 = £
52 (T} SM5_ONOFF_L -« Al P43 Po4| HA - PM SLP_S4 L (T 22 0 43 60 -
NCx— e C2 P44 POS| G4 o PM SLP_S5_L g NOTE: P94 and P95 are shorted, P95 could be spare. G\D SMC AVSS
NCw_ e B2 |pas Pos| F4 o PM CLK32K_SUSCLK ¢y = o — D SN AVSS o w0 o
76 oot} SMC_GFX_THROTTLE L - Cl |p46 PO7| F1 o o (OC) SMB 0_SO_DATA GBS 5
o o SMC_SYS_KBDLED - G |pa7
aa 43 42 40 oom}—SMC TX_ L <« @ P50
aa 43 42 a0 [y SMC RX_ L » F3 P51
sea>—SMB 0_S0_CLK (OC) ¢ FE4 P52
U4900
DEBUG_SW 1 = _SMC_PAO - N3 |PAO PEO|_K1 - SMC_CASE_OPEN a3
> SW. - H8S2117 - a
( DEBUG_SW 2) = _SMC_PAL -> NL_|PAL LGA- HF PE1| J3 - SMC_TCK O 2 44
20 ¢oom—PM_SYSRST_L (O0) < MB_|PA2 (2 OF 3) PE2|_K2 - SMC_TDI ) e e
0 <o} USB_DEBUGPRT EN L (OC) M2 |PA3 oM T PE3|_J1 > SMC_TDO [ooT 43 44
20 28 21 NMVEM EVENT_L N2 |PA4 PE4|_K4 -— SMC_TMS O 3 44
= _SMC_PA5 L1 |PAS PFO|_K5 > < NC
60 43 SYS ONEW RE K3 |PA6
22 2 qoomPM_BATLOW L (a0 o L2 |pa7 i s - SMC SYS LED o
- - PF2| M6 - SMC LI D O 4 43 50
NCx——p B8 |PBO PR3l L5 o NG
2 = o SMC_RUNTI VE_SCI_L - o lpe1 PEa| 1 > % NG
% 7 oy SMC_ODD_DETECT - B9 |pB2 PF5| N4 > SMC MCP_SAFE MODE  gymy s
o SMC PB3 (See helow) A10 |PB3 PF6L L4 o S NC
22 TRy SMC_EXCARD_CP > C10 |pB4 PF7|_M4 > < NC
NCxX— e B10 |PBS pcol M8
FHB _ «—xNC
I 2% gXCACR)\D/EgT:Ek/P N -»> iﬁ PBe PGL =SMC_SMS_I| NT g NOTE: SMS Interrupt can be active high or Iow, rename net accordingly.
7 D> -»> Pe7 P2 SMB_BSA_DATA - If SMB interrupt is not used, pull up to SMC rail.
s oo} SMC_FAN 0_CTL - Gll |pco PG|_K7 SMB_BSA CLK a5
s @om—SMC_FAN 1_CTL - G13 |pC1 PGAl_K SMB_A_S3_DATA "
= oo} SMC FAN 2 CTL - F12_|pc2 PGS SMB A S3_CLK 45
s (oo} SMC FAN 3 _CTL - H13 |pc3 PGB|_M? s (O0) SMB B _SO_DATA CBD> 45
TR SMC_FAN _O0_TACH > GLO_|Pc4 PG7|_L6 «—p (OC) SMB B SO_CLK B> 4
o T SMC_FAN 1_TACH > Gl2 |pcs pro_E2 N SMC PROCHOT »
43 SMC_FAN 2_TACH - Hll |pcs - jiesig
MD— o S FAN 3 TACH > 13 PHL|_F2 > SMC_THRMTRI P o
I - i PH2|_J2 - SMC_PH2 "
52 [T SM5_X _AXI S > MLO |PDO PH3| A4 > ALS GAI N oo @
2 y—SMS_Y_AXI S > N9 |PDL PH4| B3 << NC
2 —oMB_Z_AXILS > K10 |PD2 PH5| 4 > NC
« oy SMC_ANALGG | D > 18 |PD3 S'VC
+» [rmy_SMC_NB_CORE | SENSE e v _|Poa
« oy SMC_NB_DDR_| SENSE > e |PDs SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
O ﬁtg IliF(F;Irr - K9 P06 NOTI CE OF PROPRI ETARY PROPERTY
a3 T - L7 |po7
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
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SMC_PEB3: 11 NOT TO REPRODUCE OR COPY I T
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TP/ NC okay (was | SENSE_CAL_EN)
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7

5

2

SI LK_PART=SMC_RST

SMC Reset "Button" / Brownout Detect
5243428 =PP3V3 S5 SMC
C5000 * 'R5000
0. 1uF —— 1K
A U5000 Prew
e NCP303LSN - LF
SOT23- 5- HF 402
SMC_MANUAL_RST_L 5| CD QUT|L RESET_L_reyyry 42 44
C5001 *
0. 01UF ——
o ——
cERm 2

50 43 a2 SMC_ONOFF L

so SMC TPAD RST L

52 43 a2 8 =PP3V3_S5_SMC

SMC AVREF Suppl y

CRI TI CAL
VR5020
s _=PPVI N S5 SMCVREF %3323 PP3V3 S5 AVREF SMC
M N_LINE_W DTH=0. 4 mm
1IN ouTl 2 M N_NEGK_W DTH-0. 2 nm
VOLTAGES3. 3V
[eXs)
3 1 C5026
—L 0. 01UF
—— 1%
16V
2 CERM
402
1 C5020 C5025 *
—L0.470F 10uF ——
169 20% ——
5.3V 6.3V
2 CERM X5R X5R 2
905 603
GND_SMC_AVSS 42 46 a7
M N_LINE_W DTH-0. 4 mm
PART NUVBER BOM OPTI ON REF DES COWENTS: M N_NECK_W DTH=0. 2 nm

ALTERNATE FOR
PART NUMBER

VOLTAGE=0V

35351381 35351912

Intersil 1SL6000:

2-33

System (Sl eep) LED GCircuit

.« =PP5V_S3_SYSLED

IR5030
20
it
240

o
SYS LED ILIM

INEAS

SYS LED L_VD V

SYS_LED ANODE

@ﬁ LRANFV- YAE

a1

SMC FSB to 3.3V Level

SMC_FAN 2_CTL NC SMC_FAN 2_CTL
—— MAKE_BASE=TRUE

SMC FAN 2 TACH — NC SMC FAN 2 TACH
~— MAKE_BASE=TRUE

SMC FAN 3 CTL — NC SMC FAN 3 CTL
—— MAKE_BASE=TRUE

SMC FAN 3 TACH — NC SMC FAN 3 TACH

MAKE_BASE=TRUE

a3 s

Shifting

=PP3V3 SO SMC

'R5060
s =PP1V05 SO SMC LS
TO sMC
'R5061
4+ _ESTARLDO EN NC ESTARLDO EN 3. 3K SMC PROCHOT 3 3 L a
= WAKE BASE=TRUE 55 oo
e
V- UF
5 02
0
N CPU_PROCHOT BUF 5 A47BV- X- F
= 42 2 _SMC_BC ACK —  =CHER AGK o ECB47BV. X
4 ALS LEFT — Nﬁl(vEC;AI\S/EF; R\LSENSE B To oPU 6%060
c CPU_PROCHOT L 29
J— HI _| SENSE 87 62 14 10, BCB47BV- X- F
42 _ALS RI GHT — NEEEAEEEEE _| SENSI 16 > SOT563- HF
+» SMC_NB CORE | SENSE __ SMC_MCP_CORE_I SENSE §. 1
—— WAKE_BASE-TRUE
4 _SMC_NB DDR | SENSE __ SMC_MCP_DDR_| SENSE "
—— WAKE_BASE-TRUE
42 SMC NB M SC | SENSE __ SMC_CPU_FSB_I SENSE n =
— WAKE_BASESTRUE
42 _SMC_ANALOG | D SMC_GPU_1V8_| SENSE -
— WAKE_BASESTRUE
2 _SMC P24 — NIEEEAI\QE: ]PR%AEl o7 14 10 @OT}—PM THRMIRI P L
= _SMC P26 — SMC Bl MUX_SEL a5
— WAKE BASESTROE . —
2 _SMC P41 — TP _SMC P41
= — MAKE BASE=TRUE
«» __ALS GAI N — NC ALS GAIN
—— WAKE BASE-TROE
- _SMC_PB3 SMC | G THROTTLE L " s
— WAKE_BASE-TRUE
«» SMC RSTGATE_L __ TP_SMC RSTGATE L SMC THRMIRI P -
VAKE_BASE=TRUE —
ng)gs w2 43 425 _=PP3V3 S5 SMC
42 <ot} SMC_EXCARD COC L 1 2 EXCARD CC L (TN 20 32
1’5;/§"g 42 _SMC_PAO R5091 100K 2
Moo 4+ _SNC PAL R5092 100K : , 5% 11w M-LF 402
5% 1/ 16W M--LF 402
52 Sl\ésll;[rL — =SMC SNVS_| NT 2
a ¥ 50 43 42 _SMC_ONOFF L R5070 10K, 2
50 42 a1 _SMC LID R5071 100K p 5% 16w M-LF 402
! . 2 _SMC PH? R5072 10K . % Uiew WeLF a0
SMC Oyst al Crcuit 4 42 40 _SMC TX L R5073 10K . , 5% UI6W M-LF 402
a4 a2 a0 _SMC RX_L R5074 100K 1 2 5% 1/16W  M--LF 402
5% 1/ 16W M--LF 402
(515%]'50 f5075 2 ONEW RE_PU
SMC_XTAL 1]]2 " " 0 42 _SYS_ONEW RE LOK 2 >
” ! Debug Power "Button o Ve BS ALRT L R5076 100K . , v vw Wi e
R5010 20 24 12 _SMC TNVB R5077 10K . , % IW WELF a02
0 %ng' 44 42 _SMC_TDO R5078 10K 1 , 5% Uiew  M-LF 402
1 2
SMC XTAL_R e To R5079 10K . o wiw Wi e
v 2 43 50 s 42 _SMC TCK R5080 10Kk , % UIeW WeiF a0z
43 42 _SMC BI L BUTTON L R5081 10K 1 , 5% MW MELF 402
SMC_BC ACK R5087 470K 5% /16w ME-LF 402
5 o0 * 2 5% 1/16W M- LF 402
20. QoM C5011 Pl ace R5015, R5001 on bot t om si de
2 15p
2 _SMC_EXTAL 1]
4,
%v
PP3V42_ G&3H
v 42 37 3a 21 _SMC_ADAPTER EN R5085 10K 4 2
42 _SMC_CASE OPEN R5086 10K 4 , 5% Miew MELF 402
5% 1/ 16W M--LF 402
1
+ C5050 55051 12 32 _SMC_EXCARD CP R5088 10K 2
0. 1UF 10K S TTew W LF @02
1% 116w
2 8% MESLF 42 _PM SLP_S5_L R5090 100K _: 2
20 2402 o 42 102 PMSLP S4 L — 5% 1/16W M-LF 402
Us050 5| = 1
74LVC1GL7DRL SMC Bl L_BUTTON DB L
SOT-553 ° s =PP3V3_S0_SMC
a2 SMC Bl L_BUTTON L 4 l 2
NC
. _SMC_PA5 R5089 10K : 2
3 NG 5% 17 T6W NF- LF 402
1 C5051
- g)g.vowF
2
208 SMC Support
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5

4

a1 8

L PC+SPI

=PP3V3_S5_LPCPLUS

CRI TI CAL

L

1
55909- 0374
M ST-SM

31

32

Connect or

. =PP5V_S0_LPCPLUS
L 2 LPC_CLK33M LPCPLUS (7m0 o0
2 52 2 10y LPC_AD<O> ool LPC_AD<2> Gy 19 42 00 30
w0 3 42 100pry LPC_AD<1> : : LPC_AD<3> o 19 42 52 50
“ SPI _ALT_MOSI N 10 SPI ROV USE_M_B o «
% SPI_ALT_M SO - u 12 SPI_ALT CLK -
2 02 12 10 prmy_LPC_FRANE L S 1 SPI _ALT CS L P
2 19 oomPM_CLKRUN L -l 16 LPC_SERI RQ e
w2 gm SMC_TMVB - 18 LPC_PWRDWN_L o)
trm,_ DEBUG RESET_L S 20 SMC_TDI D «
Al ternate SPI ROM Support @ SVC_TDO o cle sMEToc -
2 (rmy_SMC_TRST_L S e 24 SMC_RESET_L =
MUX SEL CONTROLLED BY FRANKCARD SW TCH ONCE CS1 |'S SUPPORTED | N MCP 2 @ SMC_MDL - 25 26 SMC NM o
12 42 40 [Ty SMC_TX_L S 28 SMC_RX_L g
29 30 LPCPLUS GPI O o
s 33 34
4s 8 =PP3V3 S5 LPCPL
o s __=PP3V3_S5_ROM Lcl:DSC:LlLf
1
R5190! LPoPLUS - ggwp 51650573 MCP79 | nternal SPI MJX Support
12% bl M = NOT SUPPORTED | N REV A01 OR BO1 MCP79 SI LI CON
LS cc
o 4 2 rmy_SPL_CLK_R : 1y w5 = SPI_ALT CLK o » =PP3V3_SO_LPCPLUS
%0 aa 21 [TRY SPI_MOSI _R 2 |y- Us110 ™ 4 SPI _ALT MOSI oD 4 4 s _=PP3V3 S5 LPCPLUS
PISUSRZ e |, SPI _CLK_MUX : H 1 CS1_YES
D+ 4 53 R5140 =
RE191: B = 7= s MCP SPI Override Options B2 L ecomen
LR SPI ROM USE MLB 10 |se e ls MCP79 REV AO1 REQUI RES EXTERNAL MUX, REV BO1 STILL DOES NOT SUPPORT | NTERNAL MUX iy ol 14 o MCP_CS1_YES
: “ F-3 E
02 ) SPI ROM USE_M.B ol, | @140 ReLAt
o s I SSMBJ16FV 110w
SEL HI GH OUTPUTS TO D (ON BOARD ROM SO0 VESw 1 iz,
MCP_CS1
SEL LOW OUTPUTS TO M ( FRANKCARD ROWM) I RgiSA,ENO LPC FRAVE R L .
5, =PP3V3 S5 LPCPLUS LPCPLUS From Frank Card 1,9 2
1C5124 &EfngLAEWm7WE=PI hce near J5100
LPCPLUS g@”wp 40
- _ = 1 R L _USE MB
o Im“" Pl ALT M SO - SPI_CS1 R L _USE MB _ =SPI_CS USE MB _(ry
o L
%0 41 21 qoom—SPL_M SO 1 v+ M j NCP—()CSlT?’\éO]_Z? IID_uI | -up on debug card I\/CPﬁgilél_;ES
w2 SR _CSO_R L 2l U120 w4 smatcsmaa a2 SPI_ALT,CS L fomya 3 To Frank Card
Pl 3USB102ZLE -/fF 1/%2
TQOFN D+ 7 SPI _M SO MUX ) 53 Sﬂ)}év PLACEMENT_NOTE=PLACE NEXT TO U5120
D | 6 sP_mBCs L M %
CRI TI CAL Vet —OCS1—NO
10 |seL e L,8 e A 2R3 126 SPL_MB €S Loy e
an wS%r MCP_CS1_
p R51441 =PP3V3_S5_ROM s 44 53
20K
%
NEP_CS1._YESS POPLUS gy SPI Frequency C anp
-+ 2
10 9 2 _ ENSURES MCP79 SPI_DO OR SPI_CLK I NPUT |'S LOW WHEN STRAP | S LATCHED. NOT NEEDED FOR BO1 OR LATER.
M:Sl“/ \ PLACEMENT_NOTE=PLACE NEXT TO U1400
o bF . NO STUFF
eep very short R5161
MCP_FORCE_SPI L 1,22  sp_mosl o 5 o0
s =PP3V3_S5_MCP_AO1 VEP_AD1EMCP_AOLQ s SPI_CLK 53 0
SPI MUX BYPASS F Y SSVBNIZPEAL ” - o
R5 110% 3Kl somLJ MCP_AO1&MCP_A01Q
1/ 18 R5162
LPCRLUS NOT A Q2
N MCP_SPI _FORCE 118w
53 44 (T} SPI_CLK MJX 1 2 SPI_CLK R (TN 2t 44 90 Lo
e LPCPLUS MCP_AO1&MCP_A01Q = 105
M5 R5157 ?160 }_D<
o as qom SPI_MOSI_MUX LANA 2 SPI_MOSI R ) 2 oo SLP_S3# nVidia recomendation, SSMBNLISFEAPE |\,
% not conpatible wi th button-mashing. —
LPCRLUS NOT /6w MOP_AO1&MCP_A01Q
158 ~ R5160 s[5%s
53 44 SPI_M SO MJX 1 2 SPI_M SO 21 44 90
= it = wos e wn sy PMSLP S3 L 1,0\ 2 MOP_SPI_FORCE L LPC+SPI Debug Connect or
3w v L
Mo %El/f‘é” = SYNC_MASTER=CHANG MPS_M.B  SYNC_DATE=07/ 01/ 2008
402
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4

2

MCP79 SMBus

s =PP3V3 SO SMBUS MCP 0O

" Oll

Connecti ons

SMC "

0" SMBus Connecti ons

s =PP3V3 GPU SMBUS SMC 0 SO

SMC " A"

s =PP3V3 S3 SMBUS SMC A S3

SMBus Connecti ons

NOTE: SMC RMI bus renmins powered and may be active in S3 state

1 1 1 1
MCP79 R5200 R5201 SO- DI MM " A" SMC R52507) | R5251 GPU Tenp (Ext)
. 5 1 . 9 EMC1043- 1:
pro wain S S Yiow e om0 o wiEn S S Yiow s e o
( MASTER) VEoLE MLF (Wite: OxAO0 Read: OxAl) ( MASTER) VEoLE MeLF (Wite: 0x98 Read: 0x99)
2 2 2 2
90 21 13 7 SMBUS_MCP_0_CLK —  =12C SODI MVA_SCL 28 42 SMB_0_SO_CLK ——o3 SMBUS SMC 0_SO_SCL =SMBUS_GPUTHVENS_SCL 8
MAKE_BASE=TRUE — —— WAKE_BASEZTRUE —
90 21 13 7 SMBUS MCP 0 DATA —  =12C SODI MVA SDA 20 42 SMB 0 SO DATA ——03 SMBUS SMC 0 SO SDA —  =SMBUS GPUTHVENS SDA .
NAKE_BASE=TRUE — T NAKE_BASE-TRUE
|
SO DI v " B" GPU Tenp (Int)
33200 Go6: US000

(Wite: OxA2 Read: OxA3)

— =1 2C_SCDI MVB_SCL 29

— =1 2C_SCDI MVB_SDA 29

(Wite: Ox9E Read: Ox9F)

=GPU_| 2CS_SCL 77

=GPU_| 2CS_SDA 77

ExpressCard Sl ot

J3500
=SMBUS_EXCARD_SCL 32
— =SMBUS_EXCARD SDA 32

SMC " Bat

tery A"

s =PP3V42_G3H_SMBUS_SMC_BSA

SMBus Connecti ons

NC R5280" 'R5281
S 1. 6K 1. 6K Bat t er y
U4900 1/ 18 AT 16955
( MASTER) MF-LF VE- LF (See Tabl e)
4022 2402
a2 SMB BSA CLK —los SMBUS SMC BSA SCL =SMBUS BATT SCL 60
" ik BASESTRUE =

42 SMB_BSA DATA —Jos SMBUS SMC BSA SDA — =SMBUS BATT SDA 60

| MAKE_BASE=TRUE

Battery

MCP79 SMBus

s =PP3V3 SO SMBUS MCP 1

n 1"

Connecti ons

L]

Battery Manager - (Wite: 0x16 Read: 0x17)
Battery LED Driver - (Wite: Ox36 Read: 0x37)

Battery Tenp - (Wite: 0x90 Read:

0x91)

SV e R5270'| |'R5271 TRACKPAD
2. 2K 2. 2K
L4900 wigwS S Yiew 75800
( MASTER) M- LF - LF (Wite: 0x90 Read: 0x91)
4022 2402
a2 SMB_A_S3_CLK — SMBUS SMC A S3_SCL — =1 2C TPAD SCL 51
S =
a2 SMB A S3 DATA — SMBUS SMC A S3 SDA — =1 2C TPAD SDA 51
e =
ALS
J3401

(Wite: 0x72 Read: 0x73)

— 12C ALS_SCL a1
— 12C ALS_SDA 31
MCP Tenp

EMC1043-1: U5500
(Wite: 0x98 Read: 0x99)

=SMBUS_MCPTHMSENS_SCL a8

=SMBUS_MCPTHMSNS_SDA a8

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

=SMBUS CHGR SCL 61

=SMBUS CHGR SDA 61

SMC " B"

s =PP3V3_S0_SMBUS_SMC B SO

MCP79 R5230'| |'R5231 HDCP ROM
2. 0K 2. 0K
u2300 Ulng iy/ﬂlew U2690 or U2695
( MASTER?) - LF M- LF (Wite: OxAO- OxAE,
402 2 2402 .

Read: OxAl- OxAF)

90 21 SMBUS MCP 1 CLK — =1 2C HDCPROM SCL 25
Crce =

90 21 SMBUS MCP 1 DATA — =1 2C HDCPROM SDA 25

MAKE_BASE=TRUE

SMC " Managenent "

s =PP3V3 S3 SMBUS SMC MGMI

SMBus Connecti ons

The bus fornmerly known as "Battery B"

M key

U6860
(WRI TE: 0X72 READ: 0X73)

=12C M KEY_SCL 59

=12C M KEY_ SDA 59

L]

SMBus Connecti ons

NC R5260"| |'R5261 cP np
S 3.3K 3. 3K U Te

u4900 , 5% 57/0 EMC1043-1: U5570

1/ 16W 1/ 16W
( MASTER) M- LF M- LF (Wite: 0x98 Read: 0x99)
402, , 402
42 SMB B SO CLK oa SMBUS SMC B SO SCL — =1 2C CPUTHVSBNS SCL a8
NAKE_BASE=TRUE —

22 SMB B SO DATA s SMBUS SMC B SO SDA —  =12C CPUTHVSNS SDA 8

MAKE_BASE=TRUE

R5290"| |'R5291
SMC 290')  |'R52 Vref DACs
us900 widn S S Piew U900
( MASTER) MF-LF M- LF (Wite: 0x98 Read: 0x99)
402, , 402
a2 SMB_MGMI' CLK —1os SMBUS SMC MGMI' SCL — =l 2C VREFDACS SCL 27
— MAKE_BASE=TRUE —

a2 SMB_MGMI_DATA —es SMBUS SMC MGMT_SDA — =1 2C VREFDACS_SDA 27

MAKE_BASE=TRUE

Battery Charger Tenp
TMP102: U5540
(Wite: 0x92 Read: 0x93)

=SMBUS TMPSNSR SCL a8

=SMBUS TMPSNSR SDA a8

Mar gi n Cont r ol
u2901
(Wite: 0x30 Read: 0x31)

— =1 2C PCA9557D SCL 27
— =1 2C PCA9557D SDA 27
U5930
(Wite: 0x70 Read: O0x71)
— =12C SM5 SCL 52
— =1 2C SM5 SDA 52

MP8 SMBus Connecti ons
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8 7 | 6

5 | 4 3 2 1
CPU Vol tage Sense / Filter PBUS Vol t age Sense & Filter
12 11 8 _=PPVCORE SO _CPU XWZEO9 R5309 %315
L 5 2 CPUVSENSE IN L 423K, SMC oPU VSENSE oo 2 FD353320G
1% 5706
Pl ace short near ULO0O center b’p’f‘f 1 5309 .. PPBUS G3H P- CHN
402 0. 22UF

4 S D\s PPBUS G3H VSENSE
2% T M N_LI NE_W DTFE0. 20 nm
2 X5R M N_NECK_W DTH=0. 20 nm
05 . VOLTAGESTS. BV A
R5315 R5385
GND_SMC_AVSS 42 43 46 47

100K 27. 4K
Pl ace RC close to SMC 116w 1160
M- LF M L :
GPU VOI t age Sense / Fil ter 402 5 402,| Rthevanin = 4573 ohns
PBUSVSENS EN DI V SMC PBUS VSENSE o
7a o _=PPVCORE_GPU_REG X359 R5359 X X
1§74 2 GPUVSENSE IN LA 2o SMC GPU VSENSE a2 R5316 R5386 1 5385
oo 100K 5.49K < | Vo0
| h yiow s e S 0,22
Pl ace short near US000 center om 1 C5359 wew 16w 2 v
02 0. 22UF 402 402, 402
20%
X PBUSVSENS EN L GND _SMC_AVSS 42 43 a6 a7
402
GND SMC AVSS 42 43 46 47

Pl ace RC close to SMC
Pl ace RC close to SMC

MCP Vol t age Sense / Filter

ss _=PBUSVSENS EN
Enabl es PBUS VSense di vider when high.
s _=PPVCORE_so_wcp  XVB399 R5399

l 10542 NCPVSENSE IN 4 03k

o «
PLACEMENT_NOTE=PI ace near U1400 center 1% =
—_ 1/ 16W
VE-LF 1 C539
402 0.022UF
8%

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

BMON Current Sense - Entire circuit nmust be near SMC (UW4900)

. _=PP3V42 G3H BMON | SNS

BMON_ENG
BMON_ENG Jicf)369
BMON_ENG U5313 g&;uF
INC7 SB3157P6XG 2
1 C5&1p8 BVON | NA OUT 1l S0 sel6 | sMC MUX_SEL ey 0 I 62"
— 20% VON
REGULATOR S| DE: 2 g%f o SMOLENS - i
: 2 v 2| oo vod 5 DCIN Current Sense Filter
|LJ530:§ R45:53391 Pl ace RC close to SMC
os o mm CHGR CSO R P 5lin 'gé?olw(a o my— CHGR_BMVON 330 4 BMON_ AMUX_our 14 23K o SMC BATT | SENSEm <
Al
4 1 VER 1 BNO\I—EN(; llllﬂ/GDW 1 R5380
os o [y CHGR _CSO R N I N+ REF 5 1%'_)0:?(71 Mios" 85232%9 o [y CHGR_ANON 23K, SMC DOl N | SENSE o
. = % 2%, 0
LOAD S| DE: ao h ?9? Z%gﬂé’ 285 i LR
_ _ ﬁfﬁfw , GND SMC AVSS.; 4« 4 4 I, XS%
Moni tors battery di scharge 40
current frombattery to PBUS D SMEAVSS s
I NA213 has gai n of 50V/V
CPU VCore Hi gh Side Current Sensor
s =PP3V42_G3H_CPUCOREI SNS
| §o3es CPU VCore Load Side Current Sense / Filter
e Place RC close to SMC
B o g R5331
o o =PPVIN S5 CPU | MWP_| SNS G = o [y I MPE_IMON 1 R AN 2 : SMC_CPU_I SENSE o
R5388 13 1 SNS CPU N H\5£281% o332 T R5332: Lcsaao
o ” bt
0. 001:!;“ L5INn sc70 our|6  CPUVCORE HI SIDE | QUT 1 v 2 o SMC CPU HI | SENSE @ 402 17, 41|D§ﬂ 0. 22UF Current & Vol tage Sensing
izg’g s | SNS CPU P 4N REF| 1 R 1 C5335 r=id —P o SYNC_MASTER=SENSOR SYNC_DATE=08/ 14/ 2008
2|4 0. 22UF
D GND _SMC AVSS 42 43 46 47
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MCP VCore Current Sense
GPU VCore Current Sense
. _=PP3V3_S0_MCPCOREI SNS
105420
0. 1UF
Ot
2 S
i 1 MCP VCore Current Sense Filter R5493 GPU VCore Current Sense Filter
v B Pl ace RC close to SMC 2. 87K2 Place RC close to SMC
uUs420 R5470 o oy GEXI MVP6_| MONE s GPUI SENS_P RE475
D I NA213 4. 53K 18w L 53K, SMC GPU | S| D
s 6s _ MCPCOREI SNS N 5/in scro our L6 MCPCORE | OUT 1 2 SMC MCP CORE | SENSE o « s ! U | SENSE oo 2
5
5
v e MOPCOREI SNS P 4line ReF|1 Wi | osaro R5491 e | osars
—— 0, 22LF 12K 2 s GPUISENS N 20%
S 2 e Vit ¥ 2 S
~ e L
L GND SMC AVSS 3 4340 40 - "oz GND_SMC AVSS 42 43 40 47
= New Gain: 1.4x can sense current up to 23.7 Anps 1/110{%“/
Moz
MCP MEM VDD Current Sense C5498
470PF
— 1|2 —
» _=PP3V3_S0_MCPDDRI SNS Jobe
50V
1.C5440 CERM
0. 1UF 402
S
" MCP MEM VDD Cu S Fil
+ [rmy__=PPNCPDDR | SNS_R U5440 o t[)rsw‘f:”t ense Filter GPU VCore Current Sense and GPU 1.8V Current Sense share
R5444 25 =
R544513:DORISNS P 13932 L DDRISNS RP 3|, AR R5440 dual package oparmp Us410
0. ooluzm 19 \1 mePoDR tour 1 23K, SMC_MCP DDR | SENSE o «
112w VO 2w 136
1206 517 R5443 T A friadad 1 C5490
C | DDRISNS N1 3 59¢, 2s| DDRI SNS_R N 3 L C
o o =PPMCPDDR | SNS P L o
oiew n
ME-LF 402
SI GNAL_ MODEL=EMPTY 1% E?AVAZ?MDEFENPTY = L _GND SMC AVSS 42 43 45 47
R5441 -
4;104}3% Bl Y el S| GNAL_MODEL=ENPTY GPU 1.8V Current Sense
0T /6w
CEBRM 2 ME- LF 1%
2 2 ¥ C5441
“* 1470PF » _=PP3V3_S0_GPULV8I SNS ‘
1 \2
= %ng\:;n S| GNAL_ MODEL=EMPTY ' gsﬂj;o
CERM 20%
402 2 v
o oy =PP1V8_SOGPU_I SNS_R U5410 GPU 1.8V Current Sense Filter
R5415 OPA2333 = Pl ace RC close to SMC
OPA2333s for proto are pl acehol ders for OPA2330 R541313 s P1VBGPU P 13852 s PIVGGPUISNS R P 5] ° o R5465
0.002 5, 7 Pive socRutour AR SMC GPU 1V8_| SENSE i
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1286 5 R5%¥14 e 1 C5465
s PLVBGPU N 13252 o P1VBGPUI SNS R T
o o =PP1VB_SO0GPU | SNS 1% B
oiew n
o
SI GNAL_MODEL=EMPTY SIGNAL_vOD) L G\D SMC AVSS 42 43 45 47
44”[3'2: : 15\?412 REALL 5 quaL_nvobeL=EMPTY
B MCP MEM VDD Current Sense and CPU FSB 1. 05V Current Sense share Oggzn:: Hiew 2 2 B
2 ME- LF 1%
dual package opanp U5440 oz 2402 W csa11
2 [470PF
1 \ \ 2
— 1‘0‘% S| GNAL_ MODEL=EMPTY
B SR
CPU FSB 1.05V Current Sense Gain: 274x o
NC 1. 05V CPU Current Sense Filter
R5431 U5440
e g OPA2333
wsee _1VOSCPU P 13852 o 1VQSCPUISNS R P 5| DFN R5495
o VI 7 CPULVO5_SO_LQUT s AR%: |, svc cpu ks i sense —
R5§@3Lp6 %/:;%‘é’ 1 C5435
wsss AVOSCPU N 1 385Kz o, 1VO5CPUI SNS w2 o 22lF _
o G Current Sensing
o
A . L—AEM o S| GNAL_MODEL=EVPTYS) LEnPTY GND SME AVSS 42 42 a0 ar SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008 A
—“‘%‘4’?2 1 11R'§>437 R5432 | Place RC close to SMC NOTI CE OF PROPRI ETARY PROPERTY
P iM
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2 | 1

CPU Proximty/ CPU D e/ R ght

Fin Stack

R54577O
., _=PP3V3_S0_CPUTHVBNS 1 2 _PP3V3_SO_CPUTHMBNS R
N_LI'NE_W DTH=0. 25 mnm
it WS GRS 28 5 [1cs570
402 ] WFUFR5571  |'R5572
b 2 gM 1%% 10K
os 0y CPU_THERVD_P U5570 M:_lb}é’ %}E}é’
! SI GNAL_| rvoDEL ENPTY EMC1403- 1 = 402, 2402
Det ect CPU Di e Tenperature 2| op1 DFN et |7 CPUTHVBNS THM L
o oozzLé - 3 ALERT* |8 CPUTHVENS ALERT_L
| TI
02 9 =
s socary_CPU_THERMD N a6 T Al | 2C_CPUTHVBNS_SDA (- .
1 _ 5| pne/DP3 smvoLk | 10 =1 2C CPUTHVENS SCL (g 4
GND THRM_PAD
6 11

Detect Right Fin Stack Tenperature 3@4%%

'Pl acenent not e:
"Place Q6501 on bottom side'
'close to right fin stack '

Det ect Ri ght Heat

Detect Left

Heat

Battery Char

& _=PP3V3_SO_BATTCHARGERTMPSNSR

ger Proximty

TEMP SENSCR HAS ADDRESS WRI TE: 0X92, READ. 0X93

5

V+
U5540
HPAOO330AI

SOT563
45 =SVBUS_TMPSNSR_SDA 6 lspa ADDO -4
45 =SMBUS_TMPSNSR_SCL 1 lsal ALERTL3

GN\D

> 1 5540

PI acenent note:

Pl ,,,,,,,,,,,,,,, "Place U5540 near battery
acenent note: | "charger circuit '
- CPUTHNS’\(;SM? PL ENPTY 'Place U5570 under CPU =0 B 0 B RiF 2R 0 2. % B 2B " BB~ ~""""~""~--
IE = "and close to left fin stack,
0. OOZZL& B .
402
os CPUTHVENS D2 N
R5500
. _=PP3V3_S3_REMIHVENS 1,47 2 ppava s3 REMTHVBNS R Not e
sy SERERHE . 05500 Componse
02
8 R55011 R5502 mp
05 21080 MCP_THVDI ODE_P : gg§M K 10K
%, %
1 13}4\/ W
. SI GNAL. =i Y 2152 Vire
Detect MCP Di e Tenperature 0 ERI S 1 U5500 2 2
?82? EMC1403- 1
o 2 2| ppy Trerv |1 REMTHVENS_THM L
J5502 MCP ODE 3 |8 REMIH ALERT L
78171 0602 0 21¢E> THVDI N ‘ . ALERT VENS
W - SM s MCPTHVENS_D_P ‘ 4 Dpz/% CAliparal 9 =SNVBUS_MCPTHVENS_SDA gy
Pi pe Tenperature C SI GNAL_MODEL=ENMPTY 5 | b2/ DP3 smvoLk | 10 =SMVBUS_MCPTHVENS_SCL  (pry 4
1 C5521 G\ND  THRM_PAD
51830519 2 0. 0022uF 6 11
8%
4 75 S
O—:: . MCPTHVENS D N ‘ ‘Pl acenent note: .

'Pllacenment note: ‘
Keep 2 caps as cl ose
'to IC pins as possible

GPU Proximty/ GPU D e/ Left

R5550

PI ace U5500 near MCP

Pl acenent not e:

Pl ace on top side under |eft heat pipe near CPU

'Pllacenment note: ‘
Keep 2 caps as cl ose

'"to I C pins as possible

PI acenent note: .
PI ace U5550 near GPU |

. =PP3V3 SO GPUTHMENS 1,47 2 PP3V3 SO GPUTHVENS R
5% NCRERR- W, BTFES: 38
%15\9 VT NEESS YD 1 CSS?:O
40. u —
5 3 R5551' |'R5552
5 76T GPU_TDI CDE P : M 10K 10K
9% %
1 Mggw 2w
SI GNAL_MODEL=ENMPTY L 255 2"
Detect GPU Di e Tenperature ;52 % 1 U5550 = 2 2
0-00 ?8? EMC1403- 1
°§§5"T 2lppr PN qgrw | GPUTHVBNS_THM L
%5 76 (BT GPU TDI ODE N : 3| vt ALERT* |8 GPUTHVBNS_ALERT L
s GPUTHVBNS_D_P 4] opar R TV CApara @ =SVBUS_GPUTHVENS_SDA gy«
Pi pe Tenperature SI GNAL_ MODEL=EMPTY 5| b2/ DP3 sMoLK |10 =SMBUS_GPUTHVENS_SCL _pry 45
5 1 GND THRM_PAD
0. 0022uF 6 11
)
Or732- 3 Cgéhvn?(

EMC1403 can perform Beta
on for External Diode 1 only
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s 7 =PP5V_SO0_FAN LT

Left

Fan

n‘=PP3V3 SO_FAN LT

CRI TI CAL
R5650* 78‘1?63 04
47K Do =
wils | —0
R5655 402, 1
= qom_SMC_FAN 0_TACH 147K, EAN LT TACH 2
¥ 3
1/51/GDW 4
M- LF
402
R5651!
100K 20
180 s 660
BT o Freszowxc 518S0369
= my_ SMC_FAN_0_CTL a\s| £70 3 ; FAN LT _PWM =

.« =PP5V_SO0_FAN _RT

Fan

. =PP3V3_S0_FAN_RT

CRI TI CAL

060
R5660* 78‘1?1- 04
47K M RT-SM
il | O
R5665 402, 1
= qom_ SMC_FAN_1_TACH 147K, . EAN RT_TACH 2
3 3
1/51/GDW 4
MFEZLF
402
R5661*
R 2 660 “O
1/ 18W
W Rdstowxo l5.1880369
= omy_ SMC_FAN 1_CTL \s[ Ao s » FAN_RT_PWM =

Fan Connectors
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KEYBOARD CONNECTOR

LID CLOSE => SMC_LID LC < 0. 50V

I
‘ PSOC USB CONTROLLER ‘ S e e | nws | es | e
| | TMP102 V+ 10UA 2.55 KOH 0.0255 V | 0. 255E-6 ‘J 57 13
I | 80UA 0.204 V | 16.32E-6 ) APN 518S0637
| | 3v3 LDO VDD 60MA NAX 10 OHM 0.6 V 36E-3 8 NCx —320)
| USB | NTERFACES TO MLBRACKPAD PI CK BUTTONS | VOUT | 60MA MAX 0.2 OHM 0.012 Vv 0.72E-3 m—PP3V3 3 TPAD —
| SPI HOST TO z2 KEYBOARD SCANNER | PSOC VDD 8MA (TYP) | 1.5 OHM | 0.012 V 96E- 6 [ S o3
| | 14NA ( MAX) 0.021 V 294E-6
PP3V3_S3_PSCC s, L &, W5 KBD1 o
| 23332338 | 18V BOOSTER VI N 4ANA ( MAX) 4.7 OHM 0.0188 V 75. 2E- 6 . W5 KBD2
N PN [ 0 - W5_KBD3 .
| a7 PLCKB L SNNR2R | w0 - \\5_KBD4
| « _BUTTON DI SABLE | s - WB5_KBD5
w7 _Z2_HOST_| NTN _ | ~ \\5_KBD6 4
: w W5 LEFT SHI FT_KEY T ldddddd | « . \WB_KBD7 o
‘ s WS_LEFT_OPTI ON_KEY ‘ B . A o TPAD DEBUG o ﬁ ?EBS e
! R R RSN ‘ " 7t =/ \\6_KBDI0
| Lnl\HCfJLnl\UJBOQ‘NOOQ‘ | TEST PO NTS ARE FOR ON BOARD PROGRAMM NG 15702 ek ¥ A5 KBDIL1 2y
‘ Nl 008 Jlolel gl ala ‘ FHL9C- 4S- 0. 5SH25 470 w7 W5_KBD12 B
| o W5 CONTROL_KEY l1pp 3aadacod goaaona P2 242 W KBDI7,s | R RS\ «W5_KBD15_C1 2 ¥ & KBDL3 17
| . Z2_KEY_ACT L 2p271 P2 0[41L__WB_KBDI6Ns, | Nex——0) G ¥ A& KBDL4 ¥
| s Z2_BOOT CFGL  3p4 7 CRI TI CAL P4_6[40 WS KBDI5_C. | . Vaos" ME_KBD15_CAP -
‘ TP_P4_5 4p4 5 U5701 P4_4/39 WS KBDI4, . | w0 o SPP3V3_SS_TPAD 5 6 KBDI6 NUM o
s, _Z2_DEBUG3 5Pa_3 CY8C24794 P4_238 W6 KBDI3.s 0 w . \\5_KBD17 o
‘ o _Z2_RESET 6pa_1 MF P4_0[37 W5 KBD12; s 50| SSP_ SCLK P1 1 1'SSP CLOCK R5715 » "\\& KBD1S8 *
| 57 _PSOC M SO 7| p3:7 ( SYM VER2) P3:6 36 WS KBD11,s ! [ SSP—SDATA P10 ‘ Al | SSP DATA 26 »m A& KBDIO 13 O
| «, PSOC F_CS L 8p3 5 APN 33752983 P3_4[35 WS KBDLO, s | 6 =\E_KBDL6N 1 2 w - V5_KBD20 ’
I s - _PSOC_MOSI 9pP3_3 MT P3_2|34 W5 KBDO ;5 I @) 2/ « . W5 _KBD21
| s 7 PSOC_SCLK 10p3~1 P3_0|33 W5 KBDB,w | Vaos R5710 s+ W5_KBD22 N
| 57 Z2_M SO 1p5—7 P5_6/32 W5 KBDY ;- | . W5 _KBD23
| w- Z2 CS_L 12p5_5 P5 431 W _KBDl,s w02 g SMC_ONOFFE_L . 1A 2 ~WS_KBD_ONOFF_L :
| s 7 _Z2_NOSI 13p5_3 P5_2/30 W6 KBD2 ;5 - ‘5% s »_=PP3V42_G3H_TPAD
| s, Z2_SCLK 14 P5_1 '\|m|m|H|m 8 '\|O|O|N|v|©| P5_0 29 W5 KBDS3 ;s | =710 %ﬁgg\év s0 7 W5 LEFT_SHI FT_KBD
THRWL 1 50 7_WS LEFT_OPTI ON KBD
‘ EEEE§5Q>EEEEEE PAD 57 ! Dok F s0 7_ W6 CONTROL KBD
| DO~ [@ O[O N[BT O[O0 I , Iov b
‘ | [ NN O[O [N OO ‘ %ZRM ~
— PLACEMENT_NOTE=NEAR J5713 NC x
| | | SOLATI ON Cl RCU T ik s
\ TP_PSOC Scl = WS KBD4, ‘ = FF14- 30A- R11B- B- 3H
[ WE_KBDS ; 5 ‘ « « =PP3V42_G3H_TPAD C5725
| W5 KBD6 ; 5 | g. luli
| Tp_PSOC_SDA | SMC MANUAL RESET LOG C
| | SSP_SDATA P1_0 | CRUTLCAL 2% - -
‘ | SSP SDATA/ | 2C SDA |  ,=PP3V3_S3_TPAD 2 ASTUZRNE G = =PP3V42_G3H TPAD
[ TP_PSOC P1_3 [ \ 4 WS_LEFT_SHI FT_KEY 505 105758
Z2_CLKIN U5725v) L
| | w,WB_LEFT SHIFT KBD 1|, 9., AU
| | 3 2 >1<§\|4 CERM
| | 402
! o 1 SSP_SCLK_P1_1 TP _P7_7 | L 1
[ I SSP SCLK/ | 2C SCL [
I I _
| | s s =PP3V42_G3H_TPAD APN 31150406
I | CRI TI CAL CRI Tl CAL
| DI FFERENTI AL_PAI R=USB2_TPAD R52740 1 | w s —PP3V3_S3_TPAD 2 STC;USrf;SsB AFEAPE WS LEFT SHI FT KBD 1 SIS\IZ740LVC1G10
| %0 20 USB_TPAD_P 1 2 USB TPAD R|P| I w726 w4 WS_LEFT_OPTI ON_KEY ¥ A5 LEET OPTI ON KBD FIN 4
w07 s US7 "
| 1/51énW DI FFERENTI AL_RAI hu$527¢E£V3_83_Psm = ‘ s Wo_LEFT CPTION KBD 1, 50 7 _W5_CONTROL_KBD 6 SMC_TPAD_RST_L
M- LF NET_SP, TYPE=USI |
| 402 NET_PHYS| CAL_TYPE=USB_90D s :
[ [
TO MLB CONNECTOR
! R5702 ‘ = =
‘ % 20 USB TPAD N 1/v2§\/2 USB TPAD R| N : s
I DI FFERENTI AL_PAI R=USB2_TPAD 5% DI FFERENTI AL_PAI R=USB2_TPAD _ R5769 R5770 'R5771
| Wi RS | 5FP3VA2_G3H TPAD e 3K 33K
! 1/16W 5%
: | 5 1R emPare 29{52LF %;E\é’ o
‘ | . =PP3V3_S3_TPAD orees 2 2402
4 WS_CONTROL_KEY _,
! ! w, W5 CONTROL_kBD 1| “®7277
| [ =
3
: U5701 CHI P DECOUPLI NG :
| PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706 | =
CLCSE TO U5701VDD PIN 22 CLOSE TO U5701 vDD PI N 49 |
| | TPAD BUTTONS DI SABLE
‘ R§7£9 4 ‘ BUTTON_DI SABLE
! PP3V3_S3_PSH M o 5o 1 1.5 ,=PP3V3_SB_TPAD L PLACE THESE COMPONENTS CLOSE TO J5800
I M NCNEGRW BT FE0 20N ‘ V) o0 THI 'S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB
| 1/ 16W |
| JiCS?Ol 1C5702 [1C5703 1C5704 1C5705JiC57 5" [
| 4 TUF™ —— T00PF ~ ?.ﬂ/lUF - TOOPF ?.ﬂ/lUF §0'3/7U | %701
| 2 é('sé‘l 2 %égm 2 Xg\F{ CERM 2 %égm 2 Xg\F{ CERM 2 x'E;Ri/ | SSM3K15FV DI3 v il I I : ;F RI I ;K ; I
| 603 402 202 402 202 603 | SOD- VESM HE }; ; ;
SYNC_MASTER=AVASON_MBBYINCBDATE=06/ 18/ 2008
| | - — — —
! L ‘ ‘ e THE TPAD BUTTONS W LL BE DI SABLE \OTI CE OF PROPRI ETARY. PROPERTY
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| 5 | 4

BOCSTER +18. 5VDC FOR SENSORS

PP5V_S3_TPAD_F

BOOSTER DESI GN CONS| DERATI ON:

- POWER CONSUMPTI ON

- DROOCP LI NE REGULATI ON

- RIPPLE TO MEET ERS

- 100- 300 KHZ CLEAN SPECTRUM

- STARTUP TI ME LESS THAN 2MS
APN 15250504 - R5812, R5813, C5818 MODI FI ED

| PD FLEX CONNECTOR

CRI Tl CAL
L5801 502
3. 3UH 870MA 0505 R5806
0L s LNPUT_SW (1YY BOOGT_SW N M N_LINE_w DTH-0. 50M4 PP18VE_S3_Sw , , O, PP18V5_S3
PLACEMENT_NOTE=under L5800 on top side 80 SOy o0.somu  VLF3010AT- SM HF M N_LI NE_W DTH=0. 50MM LT N_NECK_W DTH=0.1 20MVI 500 APN 516S0689
R5§OO “’T%'S’r 0 20Mv M N_NECK_W DTH=0. 20\ BO520WBXG o
P 3 SW TCH_NCDE=TRUE APN 3715031 Mooz
1 /VWZ_ [ R5812 CRITI CAb
5% MN LLNE W OTH=0) 50MPP5Y._S3_BOOSTER i %,:8;18 M 55560- 0228
5 ¥\/ M N_NECK_W DTH=0]20MM = %7/016W 0[50Mv M ST-SM
B M ST- SV
AP, 35351401 2 C AP  TPAD G\D_F e )
NO STUFF W, Z2 CS L z 3 Z2 KEY ACT L ,.,
CRI TI CAL VIN 105819 « ».Z2_DEBUG3 6 5 Z2_RESET, ,
PLACENENT. E=NEAR J5800 1 uU5805 sl 4 BOCST FB L TUF w0+ Z2_NOSI 8 7 PSOCC F CS L,
=PP5V_S3_ TPAD L5800 VOLTAGE=3V3 | TPS61045 B w7 Z2_M SO 10 9 PICKB L
nelestey NG Wenre sow sl N o 25 BOOST EN . S . Z2_SAK 120 0111 PSOC M SO/,
1YY Y )4 PP5V S3 TPAD E T ’ . .22 BOOST EN 14 13 PSOC_MOSI |, .,
51 CRI TI CAL ‘R5813 w222 HOST | NTN 16 15 PSOC SCLK, .,
— 8 o 716K . [ Z27BOOT_CFGL 18 17 =12C TPAD SDA
2 Y Y Y3 TPAD GND_F . Ry 8 3 N irow "Z2 CLKIN 20[ > ~T10 =12C_TPAD_SCL ,.
PR 1C5816 105817 4 Ro811 osoms 22 21 osom __ PP18V5 53,
M N-RECK-W BTHE0: BOMM —— Qo 1UF ——2,2UF 6w 0. 20MM 9 0. 20M1
2 1oV 2 1oV it
SOk ceRM ok e
R5§O 1 603 2
L ? A s 7 TPAD_GND_F
5%
i
g
PLACEMENT_NOTE=under L5800 on top side
.PP5V_S3_TPAD_F j% PP5V S3 VR
%
i
-« PP3V3_S3_LDO
CRI [Tl CAL
APN (35351364 © N
& 105838 15854
o) . 1
1 (25%5& VR5802 e —L g 1UF L Z7UF
— %% M/B243DRRE P 5 e%
2 sle ' var| 3PP3V_S3 LDOR |2 e %er
<
s 7 TPAD GND F

Keyboard LED Dri ver

. =PP3V3_S0_TPAD s _=PP5V_ S0 KBDLED CRI TI C?)L
10UH 0. B8A 0. 350HM ORI TI CAL J5815 pin 1 is grounded
on keyboard backlight flex
To detect Keyboard backlight, SMC will R5853* L(YYY1l2 kenen
y '9 470K 1098AS-SM M N—h'a”;%—w DWS 35" FF18- 4%\»5R81]:I_.AD B- 3H
tristate SMC_SYS_KBDLED: 1180 C5850 1 . SE KoBLED PresEnT LR
LOW = keyboard backl i ght present 452 ﬁ’@;f N st = = = ;
X5R 3 °
HI GH= keyboard backlight not present N 402-1 € 3l 5
- SMC SYS KBDLED 6 |cTRL LED|5 7KBDLED ANODE - l 4
BOM OPTI ON:  KBDLED_YES J—— M N-Re-W BTHES: 32 M
1
NO STUFF 8 R5855 APN 51850612 SYNC_MASTER=PVRSQNC  SYNC_DATE=05/ 12/ 2008
R5853 ALWAYS PRESENT R58541 R58521 LTt 1w NOTI CE OF PROPRI ETARY PROPERTY
o
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RS, cap|4 KBDLED CAP AGREES Yo THE FELLONNG v | NC THE POSSESSOR
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5 4 3 2 1
Pull -up required if SMS_INT_L not used.
o2 0 =PP3V3_S3 SMs ' ENG DI GSMB Desired orientation when
=PP3V3_S5_SMC o LENG—D'%(ENB 1 %’?}2 pl aced on board top-side:
VDDI O F
'R5932 .=12C_SMB_SCL 6538930 _ l11nc fg M X5R fg!%’ -
L FW PROD_DI GSMS 7lsbo TLGA  d12ne 1 1 +Y
402 .=l 2C SM5 SDA 8ley |CRITICAL = = x Front of system
A — 11 NC +Z
oot} SI\/B_I NT_L . 4| Nt RESERVED 1one (up) ¢
5l 110
! 31ENG DI GSMVB =2
~ ™ Circle indicates pin 1 |location when pl aced
) %EW ENG_DI GSMB in correct orientation
Stuff R5931 AND NoStuff R5932 to use U5930 =
= NoSt uf f R5931 AND Stuff R5932 if U5930 is not used
R5921 PULLS UP SM5_PWRDN TO TURN OFF SMS WHEN PI N IS NOT BEI NG DRI VEN BY SMC
) Desired orientation when
1 .
s, LC?}QU%Z L?%ZG pl aced on board top-side:
VDD 2 gg 2 X5R
Uggzo 402 603
1 APl 12 SMB X AXI S } - Y ‘
Fs VOUTX o Front of system
12 [Ty SMB_ONCEF_L = SNE_PYRDN e )g ZlTa CRITIGAL | 10 SM5 Y AXI S - - +X
| 15 e vourz| 8  SMS Z AXI S o @) ¢
NC_4_|res
'R5922 ) . K. . .
10K %%i i%% Circle indicates pin 1 |location when placed
E}é\l I\CTNC NCTGI\C 1C5923 1C5924 1C5925 In correct orientation
2402 ] G\ | ——0Q.QIUF  ——0Q.01UF  —— 0. 01UF
™~ 2 }{)M 2 ;%}{JM 2 }{]M
2 2 2
Sudden Mbtion Sensor (SMS)
SYNC_MASTER=SENSOR SYNC_DATE=08/ 14/ 2008|
NOTI CE OF PROPRI ETARY PROPERTY
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P ERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
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Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
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15 =PP3V3_S5_ROM

NO STUFF]
R6190'| R6100'| |'R6101 (p100: | CRITI CAL
1%52 3. %5 843K 0. 1LéE/ —
HRES MRS S e i U100
4522 05 2402 Gy 32MBI T
R6150 e R6152
o SPL_CLK MIX_ 1, 9, 2 whs SPI_CLK ol sk Si/s ols_swgs SPI_MOSI 1aPn 2 SPL_MOSL MUX s
PLACEMENT_NOTE=PLACE CLOSE TO U6100 %E?‘év W25L3é(;):l?lf\—/2| -12G R6105 %/{:_10?‘;‘/ PLACEMENT_NOTE=PLACE CLOSE TO U6100
«mmSPLMBGSL 102 oo sosalz  bSPl_MSOR 1,02, 2 2 SPl_M SO _MUX w
SPI_WP L 3w/ AcC Y esing
SPI_HAD L 7 HoLD* {\‘ISGEBUJ'_: F *4’:3?” PLACEMENT_NOTE=PLACE CLCSE TO US100
ap 10K
N 6
2%’2”\91

r 77777777777777777777777 a
| MCP79 SPI Frequency Sel ect I

|
: Frequency SPI _MOSI SPI _CLK |

|
‘ 31 Mz 0 0 |
|
[ 42 Mz 0 1 :
|
| 25 MHz 1 0 I
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Clane fowr ”%7222 MR B £ e o4 7 GTE NCTTRE ot C7290 |ic7292
lb{i, CRI TI CAL ) — (P5VS5_VO1) VoL Vo (P3V3S5_V02) e
ol ; K030 1DPB P5VS5_VFB __2vre1 VFB2|5 P3V3S5 VEB
LFPAK' HF P5VS5_ENTRI P LENTRI P1 ENTRI P2| 8 P3V3S5_ENTRI P
“&5551 Voo ‘
100PF PGOOD)] 23
2 L 'R7200 .
[zxwzzo ST 75K ENo[ 13 NO STUFF XW 260"
M 1hew GND THRM PAD 1 C7208 1
= 1 R7206 L
- 1 = pir ] Q —— 220PF 75K = ) =
PLACEMENT_NOTE=P| ace XW'220 next to L7220. z j % ;7/“15\/»/ PLACEMENT_NOTE=P| ace XW/260 next to L7260
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CRITI CAL CRITI CAL NC_Z_|NeD N e §8§/ ; % &XSMV\F345
C72326U9 1 1 92 361 NCw 12 |Nc1 VDDGSET| 9 DDRREG FB 93 E- C2-SM 6 T X5 | PLACEMENT_NOTE=PI ace next to C7345
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M NNEGCWDTHEO. 201 1 C7599 e s C7500 1 Cr504 i C7503 1 1 C7502 1 2 MCPOORESO_BOOT_R TUEE 2 PPMCPVOCRE_LL_RC
9;,001UF é SZ’ 2 o 1@5 — o — Boof Ll NO STLEE L MR W o
50V s[2]1 2 2 \ 10
L I PVCC VCC VREF3 205°F Max | oad 100mA 4021 o5 =R CERGSTR R7565 0 00153u$ -
NCP
= CRITICAL 6 VIN M :DCRE;FCN) ; (PSE\I\I/D\SO ERER? = %%W CRLTI CAL WI ROSgng Vout = See bel ow
=PP5V_RT_REG L7510 P5VRTSO_BOO 17 lsoor BooT2| 2 MCPCORESO_BOOT L L7560 o =
P — = 22U 14A = P5VRTSO_UGATE 15 Juearer U7500 ueatez| 2 MCPCORESO_UGATE 0. 6UH 304 1. 5MOHM = M
Vout = 5.03V 1 (YYY) 2 P5VRTSO_PHASE 16_lPHASEL | o) 5oz PHASEZ| 25 MCPCORESO_PHASE (MCPCORESQ PI—'\|1ASE\B T 1YY Y L2 eeweeccre 1sense 1 2 —PPMCPCORE._SO_REG ,
| HLP2525CZ- SML P5VRTSO_LGATE 18 |LGATEL LGATE2| 23 MCPCORESO_LGATE gtﬂ: —W D : MPL104- SM 3 4 . A
SA max _OUF put (=PP5V_RTS0 REG) 10 Joury out2|_30 (=PPMCPCORE_S0_REG) T&ﬁ‘ﬁé 5 os 47 __MCPCOREI SNS_P C7566 1 Max Curr _enf( : 25A7
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114350382 1 RES, MTL FI LM 1/ 16W 48. 7K, 1, 0402, SMD, LF R7570 MCP_AO1 )
114380400 1 RES, MTL FI LM 1/ 16W 76. 8K, 1, 0402, SMD, LF R7571 MCP_AO1 Rev AO1 Pr OdUCt Ion
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11450404 1 RES, ML FI LM 1/ 16W 84. 5K, 1, 0402, SMD, LF R7571 MCP_A01Q 011 +1. 049V +0. 885V +0. 90V — re eg ul at or
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Nvidia PRD for

B21

F31

omT
NBIP- GS
BGA
» _=PPVCORE GPU L11 SYMBOL 9 OF 9 V19
L12 V21
???A @ ???/???MHz Core/ Mem O k for VDD 113 V23
14 V25
t C8100 t C8101 C8102 L15 w1
4. 7UF ——a.70F —— 4. 70F L16 W2
L s L s L s L17 W3
XoR CERM XoR CERM X5k CERM
402 402 a0 L18 W4
L19 W5
1 L20 WL6
= L21 W7
22 W8
L23 W9
24 AD24
C8103 t C8104 t C8105 * C8106 + C8107 125 o1
—— 0. 47UF 0.47U0F ——0.470F ——0.47U0F ——0. 47U0F
ey —— o —— o —— 1o —— 1% ML2 w2
e RABERNRIE IR N Rl N, = Yia ves
402 402 40 402 40 e ea
i ML8 wes
M0 Y12
1 8108 * C8109 * C8110 1 C8111 1 C8112 ve2 Y14
0.47U0F ——0.47U0F ——0.470F —— 0.47UF 0. 47UF N4 Y16
10% —— 10% —— 6% — 1% —— 0%
6.3V & 3v 6.3V & 3v & 3v P11 Y18
2 CERM XSR 2 CERM XSR 2 CERM XSR 2 CERM XSR 2 CERM XSR ————|
402 402 402 402 402 P13 Y20
P15 Y22
’ P17 Y24
F19 AB11
1 C8113 1 1 C8116 1 C8117 P21 ABL3
[ — L A — P23 | VP VOD 815
v v oV
2 ceru 2 2 cerm 2 ceru P25 AB17
402 402 402 —————| oo ®
R11 AB19
i F12 AB21
R13 AB23
1 C8118 t C8119 t C8120 1 C8121 1 C8122 Ri4 AB25
0. 1UF ——0.1UF ——0.1UF ——0.1UF ——0.1UF R15 ACL1
v v v v v R16 AC12
2 CeErm 2 Cerm 2 CeErm 2 Cerm 2 Cerm
405 405 405 405 405 RL7 AC13
R18 ACL4
R19 ACL5
= 20 ACL6
R21 ACL7
R22 AC18
R23 AC19
R24 AC20
F25 AC21
T12 AC22
T14 AC23
T16 AC24
« _=PP1V8_GPU_FBVDDQ T18 AC25
T20 AD12
T22 AD14
T24 AD16
Vi1 AD18
GB- 128 uses 4x4. 7uF, 8x0.47uF, 16x0.1uF Vi3 AD22
V15 weo
?2??A @ ???MHz 1.8V GDDR3 V17
C8150 * C8151 *
4. 7TUF 4. TUF
200 — 200
Y Y
CERM 2 CERM 2
603 603
’ ’ ’ om T
C8156 * C8157 * C8158 * C8159 * C8160 * C8161 * usooo
0. 1UF 0. 1UF 0. 1UF 0.1UF ——  0.47UF ——  0.47UF
2006 —— 2006 2006 2006 —— 0% —— 0% NBOP- GS
ov ov ov ov 6 3V 6 3V
R 2 cerm 2 cerm 2 cerm 2 CERM X5R 2 CERM X5R 2 BGA
402 402 402 402 402 402 B18 SYMBOL 7 OF 9 J20
X X i 17 J21
w7 J22
C8162 * C8163 C8164 C8167 * BRI JeS
0. 1UF —— 0. 1UF 0. 1UF L~ 0.47UF AB29 324
o o o o' ACRT 329
cErM 2 cErM 2 cErM 2 CERM X5R 2
a0z a0z a0z 03 AD27 N27
‘ ‘ AER7 P27
’ ’ AJ28 R27
EP1 T27
C8168 * C8169 * C8170 C8171 * = | B FBVDDQ | —75
0. 47UF 0. 47UF 0. 47UF 0. 47UF ——
100 —— 10% 0% 0% €] V27
6.3V 6.3V 6.3V 6.3V
cer SR 2 cer SR 2 cer R 2 CERWIGR 2 GL7 V29
a s 03
G18 V34
) ) G2 w7
= H29 Y27
14 AA27
J15 AA29
Jle AA31L

T11

Vilg

Vvia

Z={0]0]0)
NBOP- GS
BGA
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AD11

AD13

AD15

AD17

AD21

AD23

AD31

AD34

AE11l

AE12

AE13

AE14

AE1S5

AE16

AEL17

AE18

AE19

AE20

AE21

AE22

AE23

AE24

AE25

AG

AGS

AG31

AG34

AK2

AKS

AP33

AK31

AK34

AL6

AL9

AL12

AL1S

AL18

AL21

AL24

AL27

AL30

AN2

AN34

AP3

AP6

AP9

AP12

AP15

AP18

AP21

AP24

AP27

AP30
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Page Not es

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

Signal aliases required by this page:

(NONE)
BOM options provided by this page:
(NONE)
94 73 FB A 0> R30
04 73 FB A 1> R32
94 73 FB A 2> P31
94 73 FB A 3> N30
94 73 FB A 4> L31
94 73 FB A 5> MB2
94 73 FB A 6> MBO
94 73 FB A 7> L30
94 73 FB A 8> P33
01 73 FB A 9> P34
94 73 FB A 10> N35
04 73 FB A 11> P35
04 73 FB A 12> N34
04 73 FB A 13> L33
94 73 FB A 14> L32
04 73 FB A 15> N33
04 73 FB A 16> K31
o8 73@y—FB A DO<17> —b K30
94 73 FB A 18> G30
94 73 FB A 19> K32
9 73 FB A 20> G32
94 73 EB_A 21> H30
94 73 FB A 23> G31
94 73 FB A 24> H33
94 73 FB A 25> K35
9 73 FB A 26> K33
94 73 FB A 27> G34
9 73 FB A 28> K34
94 73 FB A 29> E33
94 73 FB A 30> E34
94 73 FB A 31> G33
oa 73¢@—yFB_A_DQ<32> —n 0
9 73 FB A 33> AH31
9 73 FB A 34> AG32
9 73 FB A 35> AF31
94 73 FB A 36> AF30
9 73 FB A 37> AD30
94 73 FB A 38> AC32
9 73 FB A 39> AE30
9 73 FB A 40> AE32
04 73 FB A 41> AF33
04 73 FB A 42> AF34
o4 73¢@—yFB_A_DQ<43> —s AE3S5
04 73 FB A 44> AE33
9 73 FB A 45> AE34
04 73 FB A 46> AC35
94 73 FB A 47> AB32
94 73, FB A 48> AN33
0 73 FB A DO<49> AK32
9 73 FB A 50> AL33
94 73, FB A 51> AVB3
0t 73 FB A DQ<52> AL31
9 73 FB A 53> AK30
94 73 EB A 54> AJ30
94 73 FB A 55> AH30
94 73 FB A 56> AMBS
94 73 FB A 57> AH33
94 73 FB A 58> AH35
9 73 FB A 59> AH32
9 73 FB A 60> AH34
94 73 FB A 61> AVB4
94 73 FB A 62> AL35
04 73 FB A 63> AJ33
29
9
599
9
9
9
9
£d
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NBOP- GS

BGA
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FBA_DO

FBA D1

FBA D2

FBA_D3

FBA D4

FBA_D5

FBA_D6

FBA_D7

FBA_D8

FBA_D9

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

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

FBA_CMDO
FBA_CMVDL
FBA_CMVD2
FBA_CMD3
FBA_CVD4
FBA_CMD5
FBA_CMD6
FBA_CMVD7
FBA_CMVD8
FBA_CMVDO
FBA_CVD10
FBA_CVDL1
FBA_CVD12
FBA_CVDL3
FBA_CMVD14
FBA_CVDL5
FBA_CVD16
FBA_CVDL7
FBA_CVD18
FBA_CVD19
FBA_CVD20
FBA_CMVD21
FBA_CMVD22
FBA_CVD23
FBA_CVD24
FBA_CMVD25
FBA_CVD26
FBA_CVD27
FBA_CVD28
FBA_CVD29
FBA_CMVD30

FBA_CLKO
FBA_CLKO*
FBA_CLK1
FBA_CLK1*

FBA_DQWD
FBA_DQWL
FBA_DQW2
FBA_DQVB
FBA_DQW
FBA_DQVB
FBA_DQVB
FBA_DQW

FBA_DQS_RNO
FBA_DQS_RNL
FBA_DQS_RN2
FBA_DQS_RN3
FBA_DQS_RN4
FBA_DQS_RNS
FBA_DQS_RN6
FBA_DQS_RN7

FBA_DQS_WPO
FBA_DQS_WP1
FBA_DQS_WP2
FBA_DQS_WP3
FBA_DQS_WP4
FBA_DQS_WP5
FBA_DQS_WP6
FBA_DQS_WP7

FB_DLLAVDDO
FB_PLLAVDDO

FBA_DEBUG

FB_CAL_PD_VDDQ
FB_CAL_PU_G\D
FB_CAL_TERM G\ND

V32 » FB A LMA<4> o
w81 FB A RAS L

us1 FB A LMA<5>

Y32 FB A BA<1>

AB35 FB A UVA<2>

AB34 FB A UMA<4>

V85 > FB A UMA<3> oD 7
V83 s FBACSLL oo 7
V8o FB A CSO L

T34, FB A MASIL> oo 7
T35 FB A _CAS L oo 7
AB31 FB A VE L

Y30 FB A BA<O>

Y34 FB A UMA<5>

ws2 FB A MA<12>

AA30 . FB A DRAM RST

AR32 __ FB A MAST>

Y33 FB A MA<10> o

W2 | FBAGCKE

72 8 =PP1V1_GPU FBPLLAVDD

Y31 FB A MA<O>
us4 FB A MA<9>
Y35 FB_A_MA<6> o
w84 FB A LMA<2>
V30 FB A MA<8>
uss FB A LMA<3>
uso FB A MA<1>
us3 FB A MA<13>
AB30 FB A BA<2>
AB33 TP FBA CvD28 76
T33 TP FBA CMD29 7
W29 TP FBA CMD30 6

—>
T32 FB A CLK P<0>
T31 FB A CLK N<O>
AC31 FB_A_CLK_P<1>
AC30 s FB A CLK Ne<1> o
P30 FB A L<0>
P32 FB A L<1>
J30 ¢—» FB A DOV L<2> B>
H34 FB A L<3>
AF32 FB A L<4>
AF35 FB_A L<5>
AL32 FB A L<6>
AL34 o o FB A DOM L<7> T
N32 o FB A RDGS<0> am
L35 FB A RDQS<1> aN
H31 . FB A RDQS<2> am
G5 o FB A RDOS<3> am
ADB2 o FB A RDQB<4> am
ASE o FB A RDQS<5> )
A3 o FB A RDQS<6> am
NS5 o FB A RDQBS7> a7
N31 FB A 0>

T30, FBA DEBUG

K27 _ _ FBCAL PD VDDQ
L27 FBCAL PU_GND
FBCAL TERM GND

PLACEMENT_NOTE=PI ace cl ose to US000. W LE
2

PLACEMENT_NOTE=PI ace cl ose to U8000.

PLACEMENT_NOTE=PI ace cl ose to U8000.

74 FB B 0> D11
74 FB B 1> E11l
74 FB B 2> F10
74 FB B 3> D8
4 FB B 4> F8
74 FB B 5> F9
74 FB B 6> E8
4 FB B 7> F12
e FB B DO<8> B11
74 FB B 9> ci3
7a FB_B. 10> All
rag@—yFB B DO<11> — B8

» FB B 12> A8
a FB B 13> c8
4 FB B 14> Ci1
74 FB B 15> cio
74 FB B 16> D12
rag@—yFB B DO<17> —s E13

74 FB B 18> F17
4 FB B 19> F15
74 FB B 20> F16
7 FB B 21> E16
7a@y—FB B DO<22> —> F14

74 FB B 23> F13
74 FB B 24> D13
74 FB B 25> Al3
74 FB B 26> B13
74 FB B 27> Al4
74 FB B 28> Cie
74 FB B 29> AL7
74 FB B 30> B16
74 FB B 31> D16
7 FB B 32> D24
74 FB B 33> D26
74 FB B 34> E25
74 FB B 35> F25
7 FB B 36> F27
74 FB B 37> E28
7a FB B 38> F28
74 FB B 39> D29
74 FB B 40> A25
74 FB B 41> B25
4 FB B 42> D25
7a@ry—FB_B DQ<43> —p 28

4 FB B 44> <28
74 FB B 45> B28
74 FB B 46> A28
4 FB B 47> A29
74 FB B 48> E29
74 FB B 49> F29
74 FB B 50> D30
74 FB B 51> E31
74 FB B 52> c33
74 FB B 53> D33
74 FB_B 54> F32
4 FB B 55> E32
4 FB B 56> B29
74 FB B 57> 29
74 FB B 58> B31
74 FB B 59> <1
74 FB B 60> B32
74 FB B 61> 32
24 FB B 62>
E FB B 63>

oM T
ugo00
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FBC_DO FBC_CMDO FB B LMA<4> ory 74 9
FBC_D1 FBC_CMD1 FB B RAS L ogTy 74 9
FBC_D2 FBC_CMD2 FB B LMA<5> [T 74 0
FBC D3 FBC_CMD3 FB B BA<1> oy 74 9
FBC_D4 FBC_CVD4 FB B UVA<2> O 74 94
FBC D5 FBC_CMD5 FB B UVA<4> [T 74 0
FBC_D6 FBC_CMVD6 FB B UMA<3> oy 74 9
FBC_D7 FBC_CMD7 FB B CS1 L aon 7
FBC_D8 FBC_CMDS FB B CSO L ooy 74 9
FBC_D9 FBC_CMD9 _» FB B MA<11> oy 74 9
FBC_D10 FBCCVWDLO| =2 o FBBCASL  rppyveos
FBC_D11 FBC_CMD11 FB B VE L ogTy 74 9
FBC_D12 FBC_CMD12 FB B BA<O> ogTy 74 %
FBC D13 FBC_CMVD13 FB B UMA<5> T 74 9
FBC_D14 FBC_CMVDL4 FB B MA<12> oy 74 9
FBC_D15 FBC_CMD15 FB B DRAM RST o [OUT> 74 94
FBC D16 FBC_CMVD16 FB B MA<7> Ty 74 9
FBC_D17 FBC_CMD17 FB B MA<10> ogTy 74 9 'R8250
FBC_D18 FBC_CMD18 FB B CKE [Qn 7 94 10K
FBC D19 FBC_CMVD19 FB B MA<O> oy 74 9 1 iow
FBC_D20 FBC_CMD20 _» FB B MA<O> oy 74 9 'R8251 , 402
FBC_D21 FBC_CMVD21 > B B_MA<6> oy 74 9 10K
FBC_D22 FBC_CMD22 FB B LMA<2> ooy 74 00 ;:15\;»/ 1
FBC_D23 FBC_CMVD23 FB B MA<8> oy 74 9 , 402 -
FBC_D24 FBC_CMVD24 FB B LMA<3> Ty 74 %
FBC_D25 FBC_CMD25 FB B MA<1> oy 74 9
FBC_D26 FBC_CMVD26 FB B MA<13> oD 7
FBC_D27 FBC_CMVD27 FB B BA<2> o 74 9
FBC D28 FBC_CMVD28 TP _FBC CVD28 76
FBC_D29 FBC_CMD29 TP _FBC CMD29 6
FBC_D30 FBC_CMD30 TP_FBC CMD30 6
o FBC_CLKO FB B CLK P<0> 72 08
FBC7m3 FBC_CLKO* FB B CLK N<0> 74 94
FBC D34 FBC OLKL| 22 o FBB CKP<1> rop 7404
FBG. D35 FBC_CLK1* > B B CLK N<1> [ 74 9
E:%gzj FBC_DQWD L<0> 74 54
FecaDnE FBC_DQML o L<1> 74 54

N FBC_DQwe «—> FB B DOM L<2> (B 7 94
E:%gg FBC_DQVB L<3> 74 54
FBG Da1 FBC_DQw L<4> 74 54
FBG D12 FBC_DQVB L<5> 74 54

. FBC_DQVB L<6> 74 54
FBC_D43 FBC DQwr |_A34 «—»_ FB B DOV L<7> CBD 74 9
FBC_D44 =
FBC_D45 FBC_DQS_RNO 0> 4 04 72 s =PP1V1_GPU FBPLLAVDD
Fac_ois Fac_ogs_ R 1> e
FBC7D48 FBC_DQS_RN\2 2> 74 94

= FBC_DQS_RN3 3> 74 54
FBC_D49 .
FBC D5O FBC_DQS_R\4 4> 74 54
FBC D81 FBC_DQS_RNS 5> 74 54
FBC DB2 FBC_DQS_RN6 ot 6> 74 54
FBC D53 FBC_DQS_RN7 HM@] 74 94
FICOO s pos wo 0> o
FBC D56 FBC_DQS_WP1 1> 74 54
FBG D57 FBC_DQS_WP2 2> 74 94
FBC D58 FBC_DQS_WP3 3> 74 04 s
FBC DES FBC_DQS_WP4 4> 74 54
FBC D60 FBC_DQS_WP5 5> 74 04
FBC Do1 FBC_DQS_WP6 6> 74 04
FBC.D62 FBC_DQS_WP7 7> 74 54
FBC_D63 FB_DLLAVDDL
FBC_RFU0 FB_PLLAVDDL )
FBC_RFUL* FBC_DEBUG FBC DEBUG ‘ GPU FB VREF
FBC_RFU2 ‘

. FB_VREF NO STUEE NO_ STUFE .
FBC_RFU3 C8296 ! R8297 R8296
FBC_RFU4 0. 1uF —— 1. 0215 2. 49150
FBC_RFUS* 10% 1716w 116w
FBC_RFUB R 2 ik, oz ,
FBC_RFU7* 1

GPU FB VREF UNTERM L =
M N_LINE W DTH-0. 25 mm ‘
M N_NECK_W DTH=0. 25 mm

SN s NV 06 Frane Buffer |/F

76 74 73 [TRD FB VREF UNTERM
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o T ouT Page Not es
| TI L | TI L
74 73 8 =PP1V8 GPU FB VDD xR CA 74 73 3 =PP1V8 GPU FB VDD xR CA Power aliases required by this page:
. . . . . A2 |vDDO Us400 VSSo|_A3 . . A2 |vDDO Us450 VSSo|_A3 - =PP1V8_SO_FB_VDD
All |vDDL BGA vss1| ALO0 All |vDDL BGA vss1| _ALO0 - =PP1V8_SO_FB_VREFA
C8400 * 1 C8401 1 C8402 1 C8403 1 C8404 F1lvDD2 (2 OF 2) Vss2| GL C8450 * 18451 1 C8452 18453 1 C8454 F1lvDD2 (2 OF 2) Vss2| Gl S gnal allases requlred by this page:
10UF . 1uF . 1uF . 1uF . 1uF 10UF . 1uF —— 0. 1uF —— 0. 1uF —— 0. 1uF .
o g0 9510 g0 9510 Flzlyops T o v @2 o gIuF  —— gl N Flzlvoss T o vess| a2 e
Sen 2 2 3% 2 1% 2 3% 2 3% ML |vDD4 % § vssal L1 Sen 2 2 3% 2 3% 2 3% 2 3% ML |vDD4 % § vssal L1
603 402 402 402 402 ML2 |vDD5 | vsss| L12 603 402 402 402 402 ML2 |vDD5 \ vsss| L12 BOM options provided by this page:
‘ ‘ ° V2 \vpbe g 8 vsse| V3 ‘ V2 |vDD6 g 8 vsse| V3 VRAMH
Lyll VDD7 8 < vss7| V10 L Lyll VDD7 8 < vss7| V10
= N = N
KLvopro 7 @ vssaol I1 KLvopro T @ vssaol I1
K12 lvopar  § o vssall J12 K12 lvopar  § o vssail J12
) )
AL VDD : 3 vssoo| Bl AL \vDDQD 3 vssq| BL
1 C8410 1 C8415 AL2 N X 0 B4 1 C8460 1 C8465 AL2 N X 0 B4
—— 0. 1uF 0. 1uF ‘ VDDQL - vssaL —— 0 1uF -0 1uF ‘ VDDQL ™ VSSQL
Cl VDb vssqe| B9 i S Cl |vbbe vssqe| B9
7|V’ VSSQB 312 o5 o5 G4 \VDDQB VSSQB 312
) ) <9 vDDQ4 VSS( ) ) <9 vDDQa VSS
Connect to designated pin, then GND c12 v vssg D4 Connect to designated pin, then GND U8400. J1 UB400. J12 e Vssg o
El D9 E1 D9
14 73 0 0 =PP1V8 GPU FB VDDQ = Mg VSSQe 74 73 0 s PPLVB GPU FB VDDQ % | \VDDQS VSSQ6
1 E4 |VDDQ7 vssqr| D12 E4 |VDDQ7 vssqr| D12
’ ’ E9 |vDDQB vssge| 2 ’ E9 |vDDQB vssge| &
E12 |V V- Gl1 E12 |V LV Gl1
8420 * 108421 |1 C8422 |1 CB423 |1 C8424 |1C8425 |1 C8426 s ] U 8470 * 108471 | |1 C8472 | CBAT3 | CB474 |1 CBAT5 |1 CBAT6 T oo S5 -=
10UF 0. 1uF ——0.1uF ——0. 1uF 0.1uF ——o0.1uF ——0. 1uF VDDQLO VSSQLO 10UF 0. 1uF - 0.1uF ——0.1uF ——0.1uF ——0.1uF ——0.1uF VDDQLO VSSQLo
o, , 1oV , 1oV , 1oV , 1oV , 1oV , 1oV 39 IvDDQLL vssQiif L1l v, , 1oV , iV , 1oV , iV v , 1oV 39 IvDDQLL vssQiif L1l
o5 i3y i3y i3y 205 i3y 205 NL \vDDQL2 vssQiz PL 55 205 i3y i3y i3y i3y 205 NL \vDDQL2 vssQuz| PL
| N4 |vDDQ13 vssQL3| P4 | N4 |vDDQ13 VsSsQL3| P4
= o N9 VDDQL4 vssQual P9 ¢ = o N9 IvDDQL4 vssQual P9 o
3 =PP1V8 _GPU FB VREF A — N12 \/ppQLs vssais| P12 73 s =PP1V8 GPU FB VREF A = 2 VDDQL5 vssQis| P12
RL |vDDQL6 vssqQie| T1 | RL |vDDQL6 vssqQiel T1
R8430* R8433* R4 vpoQi7 vssQu7| T4 R8480" R8483* R4 vpoQi7 vssQu7l T4
549 549 RO |vDDQ18 vssQLg|_T9 549 549 RO |vDDQ18 vssQLg| T9
116w 116w R12 \VDDQL9 vssqQio| T12 116w 116w R12 |V/DDQL9 vssQio|_Ti2
CLF CLF CLF CLF v
402 402 V1 |vDDQeOo 402, 402 VDDQR20
V12 VDDQR 1 = V12 |vDDQe1 =
. FB A0 VREF Hl |VREFO 1 . FB Al VREF Hl |VREFO
FB A2 VREF H12 |VREF1 FB A3 VREF . H12 |VREF1
R8431* R8432'| |' CB431 R8434* R8435* 8432 R8481* R8482'| |' CB481 R8484* R8485'| |' CB482
1.33K 931 9, J1UF 1.33K 931 9, J1UF 1.33K 931 9, 01uF 1.33K 931 9, 01uF
19 19 10% 19 19 10% 19 1 10% 19 19 10%
1/ 16W 1/ 16W 2 CErm 1/ 16W 1/ 16W 2 GErm 1/ 16W 1/ 16W 2 CERM 1/ 16W 1/ 16W 2 CErm
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GPU_STRAP_REF_3V3_PD N9 | STRAP_REF_3V3 LA GPU_HDA_SDI oo 7
GPU STRAP REF M OB PD M | STRAP_REF_M B7 GPU HDA SDO oo 6
D) AT GPU HDA SYNC o 7o
=PP3V3 GPU M O -
- Po br GPU HDA BCLK oo 6
. o MOAVDDQ 1 06 GPU HDA RST L 7
o M OA_VDDQ 2 I e e e (.017]
C8610 * T9 M oa vDDQ 3 L I GPU_SPDI F am s
1UF
> bs | moa vong 4
e 2 A4 . TP _GPU BUFRST L oD
L 402 AA9 M OB_VDDQ 1
’ AB9
M 0B_VDDQ 2
1 1 2
RB616 Re618 i Y9 | v cB vpDQ 3 APLA . GPU JTAG TCK am e
s 5% % = ¥o |mos vooo 4 AN GPU JTAG TDI am s
s et fratd AP35 AN GPU_JTAG TDO s
02, , 402 GPU_TESTMODE PD - TESTMODE ARz Y CPU ITAG TG @@
- s
™ GPU_M QA VREF o ™ Mo vREF ITAG TRST* |, AP16 o GPU_JTAG TRST L o ¢
™ VREF ARl
SIS % M 0B_VREF MOA CLKIN [N o GPU M OA CLKIN am
M OA_cLkouT | R4 GPU M OA CLKOUT P .
R8617* 'R8619 75 GPU_ M QA PD VI Y M oa_cAL_PD VDDQ MG H—'—@m GPU M OA CLKOUT N i
10K 10K GPU M OA PU GND TS | M OA_CAL_PU_G\D =, pSH—’—@
N 5% RS T e W e W = s M OA CTL3 GPU M QA CTL3 .
118w iiow e B W= e W B Sl TN
bt ) ZT&L; s GPU_ M OB _PD VDDQ —»_ A7 | M OB_CAL_PD VDDQ N P S - 4 GPU M QA D0> i
GPU M 0B PU G\D «—> % IMOB CAL_PU G\D pa 4 GPU M OA D<1> .
72 e CPUMC a7
PL GPU M OA D<2> > 76
= P2 b GPU M OA D<3> & 7
P GPU_M OA_D<4> B> 7
AF9 | sp pLLVDD LEE GPU M OA D<5> a7
AE9 T2 o o CGPUMOA D<6> B
PP1V1 GPU PLLVDD F e H—b—@n GRU M OA Der> e
™M N_LI NE_W DTFE0. 2 AD_| v p_PLLVDD w GPU M QA D<8> 6
N_NECKCW BTH=0. 2 T P S — - 4
Vo TAGEST 2V ™ 8630 : UL o o GPUMOA D<9> B
4. 7UF — | 2 o p CPUMOADI0> gy
$29% T el GPU M OA D<11> 7
w2 R6 GPU_M OA D<12> 7o
T6 GPU M OA D<13> 76
N GPU M OA D<14> B
MOAHSYNG | NS o o  GPU M OA HSYNC B> 7
GPU_XTALI N Bl | xTAL_IN -
70 IR > _ L3
PP1V1 GPU H PLLVDD F 76 ¢ooT}—CGPU_XTALOUT - B2 | wrAL ouT M OA_VSYNC > GPU M OA VSYNC > 76
M N_LI NE_W DTH=0. 2 nm i - AE1 GPU M OB CLKI N
Valrhaesr v o2 m M OB_CLKIN - < °
C8635 ! MOB CLKOUT | V4 o o  GPUMOB CLKOUT P a7
RO vim—— 7 (om—GPU XTALOUTBUEE <P | XTAL_OUTBUFF MoB OkauTs LW o | GUMGBOAKATN
63 VB e GPU M OB CTL3 &
G 2 76 Ty GPU XTALSSI N > D2 | XTAL_SSIN MCB_CTL3 Y5 GPU M OB DE ”
o SPUMOBEDE @y
Yl b GPU M OB D<0> > 70
Y2 b GPU M 0B D<1> G
V3l N GPU_M 0B_D<2> o> 76
PP1V1 GPU VI D PLLVDD F AB3 «—> GPU M 0B D<3> > 7
M N_KEGK W DTHe0. 2 B2 GPU M OB D<4> G 7
vorteEL2Y C8640 * ABL o O  GPUMGB D<5> T 7
— ACA
4.7UF —— «—> GPU M OB D<6> & 7
83V, ACL «—> GPU M OB D<7> a7
603 AQL . s GPU M OB D<8> a7
A GPU M 0B D<9> 7
AES e GPU M OB D<10> B> 76
AR GPU M OB D<11> & 70
Y s GPU M OB D<12> &> 7
V6 s GPU_M OB D<13> i
Y6 b GPU M OB D<14> > 7
L] GPU_STRAP<0> 6
W s GPU_STRAP<1> o>
vr GPU_STRAP<2> 76
MoB HSYNG | W o o GPU M OB HSYNC B> 70
MOBVSYNG | VB o o = GPUM OB VSYNC T
BS o GPU THERWD P am e
B4 o GPU THERMD N oo 7
PeooD_ouTs |, Sy TP _GPU PGOOD QUT L o

NV &6 GPIO MO M sc
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Renaned signal s

Unused signal s

, Native Func . GPl Cs ' Native Func "GPl Gs 76 75 GPU XTALQUT GPU XTALOUT 15 76 NC GPU SPDI F GPU SPDIF s
‘ & ‘ | HPDE . VAKE_BASE=TRUE VAKE BASE=TRUE o TESTETRE
GPU GPIO O — NCGPUGPIOO 75 GPU GPIO 15 — _ NCCGPUGPIO1S o4 76 GPU_CLK27M —  GPU XTALIN s NC_CPU_HDA SDI GPU_HDA SDI s
| HPDC | — MAKE_BASE=TRUE T ov 0 T — MAKE_BASE=TRUE MAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE
U CGPIol DP_EG HPD am e 75 _GPU GPIO 16 . _MDEO | - EG DP_CA DET 76 s GPU CLK27M SS GPU XTALSSI N 75 76 NC_CPU_HDA SDO GPU HDA SDO s
" Lcoo_BL_Pvm ‘ VAKE_BASE-TROE HDM _DETECTO - VAKE_BASE=TRUE NAKE__BASE=TRUE NG TEST=TRUE
GPU GPIO 2 . -BL_ . — TP LVDS EG BKL PWM 75 _GPU GPIO 17 ' - ' — NCCGPUGPIO17 o5 45 GPU_TDI CDE P — GPU THERVD P s NC_CPU_HDA SYNC GPU HDA SYNC s
| LCDO_VDD | T s " DVI_MODEL i T MKEBASESTRE NAKE_BASE=TRUE — VAKE BASE=TRUE NG TEST=TRUE
GPU GPIO 3 - —  EGLCD PWR EN 76 83 75 _GPU GPIO 18 — _NCGPUGPIO18 o5 45 GPU_TDI CDE N —  GPU THERVD N s NC_CPU_HDA BCLK GPU_HDA BCLK s
' LCDO_BL_EN ! T VAKEBASERTRE j ——  MAKE BASESTRE MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE
GPU GPIO 4 -BL_ EG BKLT EN 76 83 75 _GPU GPIO 19  HOM _DETECTLT | —  NCCGPUGPIO 19 NC CPU HDA RST L GPU HDA RST L
T VI DO T MAKE_BASE=TRUE — MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE ™
U GPIOS | . — TP GPU GSTATE<O0> 15 _GPU_GPIO 20 : HPDD : —___NCGPUGPIO 20 s LVDS_EG DDC LK GPU I 2CA SOL ” NC FBA MA<13> FB A MA<13> 12
| VI DL | T WwEeseTRE ' HPDF ' T WWEBASETRE VAKE_BASE=TRUE — NAKE_BASE=TRUE NG TEST=TRUE
GPU GPIO 6 — TP _GPU GSTATE<1> 75 _GPU GPI O 21 — NC GPU GPI O 21 so LVDS EG DDC DATA — GPU | 2CA SDA 77 NC FBB MA<13> FB B MA<13> 72
" VID2MEMMID T WEBASETRE SWAPRDY A ' T VAKE_BASE-TRUE NAKE_BASE=TRUE = NAKE_BASE=TRUE NG TEST=TRUE
U CPIoT ‘ L ‘ —_ GPIO7_FBVDD ALTVO 76 62 75 GPU GPIO 22 . — . — NCcGPUGPIO22 s 76 DP_EG DDC_CLK GPU 12CB sCL ” NC FBA CMQ28 TP_FBA CMD28 1
VAKE_BASE=TRUE R ‘ = AKE BASESTRUE VAKE. BASE=TRUE VAKE_BASE=TRUE NG TEST=TRUE
| | 75 _GPU GPIO 23 — NC GPU GPI O 23 s 76 DP_EG DDC_DATA —  GPU I2CB SDA ” NC FBC CM»28 TP_FBC CMD28 1
b o R ‘ i i = VAKE BASESTRUE NO_TESTETRE VAKE. BASE=TRUE VAKE_BASE=TRUE NG TEST=TRUE
U | SMC GFX OVERTEMP R L NC FBA CVD29 TP _FBA CVD29
T AN PWM w = bR TRE & ! ! Unused | 2C Buses TR BASE-TRE R TEST=TROE &
GPU GPIO 9 L _SMC GEX THROTTLE R L 76 | | NC FBC CM»29 TP_FBC CMD29 7
MEM VREF —OASE MAKE_BASE=TRUE NG TEST=TRUE
GPU GPI O 10 i t i — FB VREF UNTERM 1273 74 76 ' ' NC GPU | 2CC SCL GPU I 2CC saL ” NC FBA CMD30 TP_FBA CMD30 7
o S pase | | VAKE BASE-TRUE O TESTSTRIE  — VAKE_BASE=TRUE NG TEST=TRUE
GPU GPIO 11 ' - ' —  GPU VOORE VI DO oo ! . NC GPU | 2CC SDA —  GPU I2CC SDA ” NC FBC CMD30 TP_FBC CMD30 7
e — 7 = AKE_BASE-TRUE VAKE BASE-TRUE O TESTSTRIE VAKE_BASE=TRUE NG TEST=TRUE
GPU GPIO 12 —~ _GPU VCORE VI D1 o | | NC GPU | 2CD sa L B GPU 120D sCL ” NC GPU ROM CS L GPU ROM CS L s
- BASE BASES S TEST= VAKE BASE=TRUE NG TEST=TRUE
GPU GPIO 13 . PWRCTLO w _GPU_VOORE VI D2 o ‘ ‘ NC GPU | 2CD SDA GPU 1 2CD SDA - NC FB A CS1 L FB A CS1 L 12
T PR oTLL — BASE- | | VAKE_BASE=TRUE NOTESTITRE VAKE BASE=TRUE NG TEST=TRUE
GPU GPI O 14 - ' — TP GPU VCORE VI D8 NC GPU 1 2CE SCL —  GPU I2CE saL ” NC FB B CS1 L — FBBCSLL 1
o T VAKE_BASE=TRUE VAKE BASESTRUE o TESTSTRIE VAKE BASE=TRUE NG TEST=TRUE
Config Straps NC GPU | 2CE SDA GPU 1 2CE SDA ”
VAKE BASESTRUE NG TEST=TRUE
Physi cal NC GPU | 2CH sCL GPU | 2CH SDA .
’ ing Pin . ing Bi ’ ! ’ ! ’ ! VAKE_BASESTRUE NG TEST=TRUE
St rappi ng St rappi ng t 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 NC GPU | 204 SDA U I20H SOL . 1P LVDS EG B QLK P L EG B QLK P .
76750 _=PP3V3_GPU M O ROM_SO XCLK_277 TVMODE] 2] TVMODE 1] TVMODE[ 0] NGB BASEETROE NO-TESTETRE 1o Lvos £G B QLK N  LvDs EG B AK N
) VDS ”
ROM_SCLK PCI _DEVI O 4 SUB_VENDOR SL K PEX_PLLEN_TER 12CS ties into SMBus connect|on page MAKE_BASESTRUE
a7 NO STUFF = - O 4] — OT_CLK_CFG — — MLOO (12CS requires pul l ups even if not used) NC LVDS EG A DATA P<3> LVDS EG A DATA P<3> 77
1 1 1 ROM _SI MCF MCFE 2 NMCF NMCE MAKE_BASE=TRUE NO_TEST=TRUE
R827%7K Rg7gogz Rg7919]k —S RAI q 3] RAI q ] RAI q 1] RA q O] NC LVDS EG A DATA N<3> LVDS EG A DATA N<3> 77
. . . VAKE. BASE=TRUE NG TEST=TRUE
:,/F“EC:" :,/F“%C:" #lé\é%\/ STRAP 2 PCl _DEVI O] 3] PCl _DEVI DO 2] PCl _DEVI D] 1] PCl _DEVI D[ 0] NC LVDS EG B DATA P<3> LVDS EG B DATA P<3> .
! ! ! TRAP VAKE_BASE=TRUE NG TEST=TRUE
e, e, e, STRAP 1 3G O PADCFGE 3] 3G O PADCFQ 2] 3G O PADCFQ 1] 3G O_PADCFQ 0] R DATA Ne3> T Lvos G B DATA Ne3s .
STRAP 0 USER] 3] USER] 2] USER] 1] USER] 0] ARE BASESTRUE o TESTITRE
GPU ROM SI
s o .
75 [Ty GPU_ROM SO
75 [Ty GPU_ROM SCLK
Strap S1/S2 Bit[3:0] PU PD Rval Strap S1/S2 Bit[3:0] PU PD Rval @6 MOADE and M OA_D<9..0> are used as Debug Port.
T NO STUFF
1 A . 0 0000 PD 5k 8 1000 PU 5k NC_GPU_M OA_CLKQUT_P GPU_M QA CLKOUT_P 7
R8708°) RB8710°| R8712 1 0001 PD 10k 9 1001 PU 10k WAKE_BASeTRE RoTESTTRE T —
. . NC GPU M KOUT N _ KOUT N
it p 2 0010 PD 15k A 1010 PU 15k e A GLKAUT, = MO8 GLKAUT &
3 0011 PD 20k B 1011 PU 20k NC GPU M OA CTL3 — GPUMOA CTL3 s
4 0100 PD 25k C 1100 PU 25k VAKE_BASESTRUE NOTEST=TRUE -
TP —
5 0101 PD 30k D 1101 PU 30k T b =—FUMRALDE ™
= 6 0110 PD 35k E 1110 PU 35k TP_GPU M OA D<9..0> — GPUMOA D<9..0> -
7 0111 PD 45k VAKE_BASE=TRUE =
0 5 F 1111 PU 45k NC GPU M QA CLKIN — GPUMOA CLKIN s
7675 0 =PP3V3 ,GPU_M T 1o erEtmE  — T o 10
.. — .. >
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON NAKE_BASE=TRUE NO_TEST=TRUE — e
E _
R8701% £7S(')F;,; ,\285;5';1 11450378 1 RES, MIL FI LM 1/ 16W 45. 3K, 1, 0402, SVD, LF R8708 VRAM 512_SAVBUNG I\I\CIAK(EBjEUASE’\QT?jE HSYNC NO_TEST=TRUE =GR MO HMC 75
45. ?i‘lr; lqulri 1?5, 11450368 1 RES, ML FI LM 1/ 16W 35. 7K, 1, 0402, SVD, LF R8708 VRAM 512_HYNI X I\I\CIAK(EBjEUASE’\QT?jE VSYNC NO_TEST=TRUE = GU MOA VSYNC e
:/;jgg :/;jgg :/;jgg 114S0361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, SMD, LF R8708 VRAM 512_Q1 MONDA @96 HDCP ROM APN is 34152272, blank device is 335S0574. NC GPU M OB CLKIN — GPU M OB CLKIN 75
2 2 2 NAKE_BASE=TRUE NO_TEST=TRUE —
11450343 1 RES, MIL FI LM 1/ 16W 20. OK, 1, 0402, SMD, LF R8708 VRAM_256_SAVBUNG NC GPU M OB CLKOUT P — GPU M OB CLKQUT P 75
75 GPU_STRAP<0> MAKE_BASE=TRUE NO_TEST=TRUE —
T 114S0331 1 RES, MIL FI LM 1/ 16W 15. OK, 1, 0402, SMD, LF R8708 VRAM _256_HYNI X NC GPU M OB CLKOUT N — GPU M OB CLKQUT N 75
e GPU 27MHz Crystal e (-
O 114S0378 1 RES, ML FI LM 1/ 16W 45. 3K, 1, 0402, SMD, LF R8707 VRAM_1024_SAVBUNG NC GPU M OB CTL3 — GPUMOB CTL3 75
75 GPU_STRAP<2> MAKE_BASE=TRUE NO_TEST=TRUE -
> 114S0361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, SMD, LF R8707 VRAM_1024_Q MONDA NC GPU M OB DE — GPU M OB DE 75
NO STUPF I\EAK(;EUASEI\;T&;E D<14..0> it _ GPU M OB D<14..0
.. — — .. 0>
R8702'| R8704'| R8706 R8383 WAKE_BASE-TRUE eSS *
2. 0K _ GPU_CLK27M . 1 2  GPU CLK27M XTALOUT_R NC GPU M OB VSYNC — GPU M OB VSYNC
s 087 =PP3V3_S0_DDC LCD o4 76 M NO STUFE /\M/ NAKE_BASE=TRUE NO_TEST=TRUE — *
Laew N M:_lé'\év NC GPU M OB _HSYNC ___GPU M OB HSYNC .
022 16 75 0 s =PP3V3_GPU VD33 R871%%| o5 CRI TI CAL VRKE BASE-TRUE NG TEST=TROE
<
i Y8780 -L¥xnNC
Wapl 270z “Hesne
N 202,
R8751'| R8752'| R8753 I~ Unused d ocks
4.7K 4.7K 4.7K 7 75 <000 GPUXTAL
1 153:\/ 118w 118w 76 75 _GPU XTALSSI N
Mo LN MFLse 76 75 5 s =PP3V3_GPU_VDD33 75 _GPU_XTALOUTBUFF
2 2 2
R8796'| R8797' R8780
2. 2K 2.2K
S0 S0
80 76¢BI> DP_EG DDC DATA ://Flvixév ://F}sxév
%1586 —PP3V3_GPU VDD33 P 16 DOC ALK 4022 202
w0
DP_CA DET_EG FET > 0
DP_CA DET_EG FET @742 w0 o@ry DP 1 G DDC DATA * SMC GEX OVERTEMP R L R8798 . 2 5% 17 16W VF-LF 4025“": GEX OVERTEMP Loy <2
R8742* SOD- VESM HE 6 SMC GFX THROTTLE R L R8799 0 2 — 4ozsrvr:, GFX THROTTLE L gy 42 =
100K - SSMBK15FV : G LeD PR EN
%lé\év [O) ooty 76 83
202 % EG BKLT EN
2 o @6 Gl s & Straps
.+ EG DP_CA DET o, T4 ]e  DP cA DET o o e GPI O7_FBVDD ALTVO o v o2
P SYNC_MASTER=MUXGFX SYNC_DATE=07/ 09/ 2008}
FB VREF UNTERM
oD 72 7 e v NOTI CE OF PROPRI ETARY PROPERTY
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Page Not es

Sum of peak currents: 240mA

oM T

Power aliases required by this page: L8800 i .
- =PP1V8_GPU IFP?( Y pas ¢ =PP1V8_GPU_| FPX FERR- 220- OHM ?mA peak per diff pair
- =PP3V3_GPU_| FPCD_| OVDD : 2 , ' peak for all pairs . PP1V8 GPU | FPAB | OVDD F

0402 M N_LI NE_W DTH=0. 4 nm

M N_NECK_W DTH=0. 2 mm
C8800 * C8801 * C8803 * VorTAGES. BY
Signal aliases required by this page: 4, 7TUF 0. 1UF —— 0. 1UF
(NONE) o3 g
CERM CERM 2

BOM options provided by this page:

( NONE)

GPU | FPEF_RSET 77

L8805
FERR- 220- OHM

GPU | FPCD RSET 7 Y Y Y L

L Pl ace at A®

80mA peak

Pl ace at AGLO
A

AGLO
A8

AK8

AE7

77 PP1V1 GPU | FPCD | OVDD F

PP1V8 GPU | FPAB PLLVDD F 77 PP1V1 _GPU | FPEF | OVDD F

GPU | FPAB RSET 77

0402

C8806 *

0. 1UF

20%

1oV

CERM 2
402

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

AD7
AK9

AJ11l

77 GPU_| FPAB_RSET

77 PP1V8_GPU | FPCD PLLVDD E A9
AK7

77 GPU | FPCD RSET
- PPLV8 GPU | FPEF PLLVDD F A6

77 GPU | FPEF RSET —s ALL
L8810 ’ ;
FERR- 220- OHM ?mA peak per diff pair
s =PP1V1 GPU | FPCD | OVDD YV Y L _?m peak for all pairs . PP1V1 GPU I FPCD | OVDD F o,
0402 M N_LI NE_W DTH=0. 4 nm
M N_NECK W DTH=0 1 mm
C8810 * C8811 * C8813 :| VHMEE 7 GPU I 2CA SCL Gl
4. 708 0. 1P —— 0. 1P 76 GPU | 2CA SDA S
6.3V 1oV 1oV
CERM 2 CERM 2 CERM 2
603 202 202
L Place at AJ8 Pl ace at AK8
= 2 ) 76 GPU | 2CC SCL E3
1 2CS nust be pulled up if not used o GPU | 2CC SDA E4
L8815 | 2CS addr fixed at Ox9E, Ox9F & -
FERR- 220- OHM
LYY YL , 160 peak ,_ PP1V8 GPU | FPCD PLLVDD F_,
AW TS 2
8815 - 8816 1| VAT " 45 (Bry=CPU 1 2CS_SCL «— E2
= E1l
4. TUF 0. 1UF 45 By-=CPU 1 2CS SDA
20%
e 12CS nmust be pulled up if not used.
PP1V1 GPU | FPEF | VDD F 77 = 1 2CS addr fixed at Ox9E, Ox9F
PP | FPEF_PLLVDD F
V8 GPU . 76 @y GPU | 2CH SCL «—> Fé
= Gs

Power inputs nust be pulled down if not used

6B GPU | 2CH SDA «—>

6B GPU | 2CB SCL —
76 B GPU | 2CB SDA

B8

76 GPU | 2CD SCL F4
6B GPU | 2CD SDA G5

I

&

6B GPU | 2CE SCL —
76 (B GPU_| 2CE_SDA —>

&

AJ12

GPU DACA VDD

AGT

i

uso0o0
NBIP- GS
BGA
SYMBOL 5 OF 9

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

FPAB_PLLVDD
FPAB_RSET

FPCD_PLLVDD
FPCD_RSET

FPEF_PLLVDD
FPEF_RSET

| 2CA_SCL
| 2CA_SDA

| 2CC_sCL
| 2CC_SDA

1 2Cs_sCL
| 2Cs_SDA

| 2CH_SCL
| 2CH_SDA

1 2CB_SCL
| 2CB_SDA

1 2CD_SsCL
| 2CD_SDA

| 2CE_SCL
| 2CE_SDA

DACA_VDD

DACA_VREF
DACA_RSET

DACB_VDD

DACB_VREF
DACB_RSET

DACC_VDD

DACC_VREF
DACC_RSET

| FPA_ TXC_AMIL | LVDS EG A OLK P o> o3 0
| FPA_TXCr |, AMI2 . LVDS EG A CLK N D 5 o
| FPA_TXDO|_AVB _» LVDS EG A DATA P<0> iy o5 o4
IFPA_TXDO* L AL8 | LVDS EG A DATA N<O>  yomy o5 o
| FPA_TXD1 AMLO > LVDS EG A DATA P<1> [T 83 94
IFPA_TXDL*(, AV LVDS EG A DATA N€1>  yomy sa o
| FPA_TXD2 AK10 LVDS EG A DATA P<2> oo 88 04
| FPA_TXD2* |, AL10 LVDS_EG A_DATA N<2> 83 04
IFPA TxD3| AKIL | LVDS EG A DATA P<3>  ryymy 7o
| FPA_TXD3* | AL11 LVDS EG A DATA N<3>  pyymy 76
| FPB_TxQ__AP13 LVDS EG B CLK P oo
| FPB_TXC* |5, ANL3 LVDS EG B CLK N o
| FPB_TXD4 ﬁ _» LVDS EG B DATA P<0> o o4
| FPB_TXD4* 8, LVDS EG B DATA N<O>  yrpmy oo o
| FPB_TXD5 AP10 > LVDS EG B DATA P<1> [T 83 94
| FPB_TXD5* |5 ANLO VDS EG B DATA N<1>  pyymy 0 os
| FPB_TXD6 ARL1 LVDS EG B DATA P<2> [ 88 04
| FPB_TXD6* | ARLO LVDS_EG B_DATA N<2> 83 04
1FPB_TxD7| ANIL _  LVDS EG B DATA P<3>  ryymy 7o
| FPB_TXD7* | AP11 LVDS EG B DATA N<3>  ryymy 76
IFPC_AUX | AP2 |  DP EG AUX CH P
| FPC_AUX* [, A8 DP EG AUX CH N
IFPC_LO| AW DP EG M. P<0> esn R
IFPC_LO* ,AVB DP EG M. N<O> FooT ©0 04
IFPC L1 AS  DP EG M P<l> ooy S0 9
IFPC L1* nAMB | DP EG M. N<1> oo w0 9
IFPC L2 | AV DP EG M. P<2> FooT ©0 04
IFPC_L2* n AV DP EG M._N<2> fooTy 0 %
IFPC_L3| AP DP EG M. P<3> oo w0 9
IFPC L3* n AR DP EG M. N<3> FooT ©0 04
| FPD_AUX | A84\ -
| FPD_AUX* HE&NC
1 FPD_LO | A8\
| FPD_LO* o%; NC
1FPD_LL L NG
| FPD_L1* NC
| FPD_L2 E%NC
| FPD_L2* ﬁ‘5,\,C
| FPD_L3 ﬁﬁsm
1 FPD_L3* AR\ c
| FPE_AUX | A8\
| FPE_AUX* Hﬁ“m
1 FPE_LO | AB\c
| FPE_LO* OK%BNC
1 FPE_LL | AP\
| FPE_L1* O%%NC
| FPE_L2 “NC
| FPE_L2* ESNC
| FPE_L3 %ﬁé NC
| FPE_L3* n 22N
| FPF_AUX | AB3\
| FPF_AUX* HEENC
1 FPF_LO | A2\
| FPF_LO* EENC
| FPF_L1 “ém
| FPF_L1* “ém
1FPF_L2 | AM\e
| FPF_L2* mﬁ,\,c
| FPF_L3 mﬁé NC
| FPF_L3* 0 A8\
DACA_RED) A%RIC
DACA_GREE| ﬁ 'S'C
DACAfBLUE‘XﬁNC
DACA_HSYNG AR~
DACA_VSYNG_ AR
DACB_REDL ¥\
DACBiG:EEENﬁ’S NC
mm—BLUET.fsm NV 06 Video Interfaces
DACB_CSYNG—NC SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008
DACC_RED %K(ANC NOTI CE OF PROPRI ETARY PROPERTY
DACC_GREEN | AL\
pAcC BLUE | A¥NG PRGPENTY G ASPI EBOUPUTER TG T POSSESEoR.
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1R9521 (Rb shoul d be between 10K and 100K) = 2 402 slp MBK15FV
Jl.a(/)K . SOD- VESM HF

6
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2|S g
5 68 [T =P1V1GPU_EN GPI O7_FBVDD_ALTVO
o con | PLV1IGPU_PGOCD
o coom | PLVBFB_PGOCD
0 o0 & [y | =P1VBFB_EN
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VDS Recei ver Term nati on
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s s _=PP3V3_S0_GVUX

I =PP3V3 ,SO0_GWVUX s & PLACEMENT_NOTE=Pl ace at U9200 (All 14 resistors)
! ‘ | A K P 100 1 2 18 83 89
LV GACL R9650 LVDS I G A CLK_N
9621 C9622 |1 C9623 [+ C9624 (1 C9625 |1 C9626 |1 C9628 |1 C9629 |+t C9630 o0 03 10 ngg G A DATA P<0> RI651 100 S T UTW WETF 907 |\ De | G A DATA N<OS
! ! 89 83 18 - 18 83 89
LR LR L ORR L ORRS  ARR L ORRS L SORRO L ORRS L 0RO L O VDS 6 ATDATA o1 FOBDZ a1\ T I Lvbe TG A paTA N
—— 20% —— 209 —— 209 o o —— 209 89 83 18 . _
: &, & T8 & T& T& T& T& TH T8 L LVBS I G A DATA P<2> RI653 100 s /e T T T T B | G A DATANSZ> o
i i " "~ il il L9631 www LVDS | G B DATA P<0> R9654 100 2 o row ey LVDS_L G B DATA N<O> s 43 50
‘ ‘ FERR- 220- OHM we 1w LVDS_| G B DATA P<1> RIB6DS 100 1 2 ® - LVDS | G B DATA N<1> 4 555
s =PP2V5_S0_GMUX 1 L pPava sq UG E o [ ) 5 w1 LVDS | G B DATA P<2> RI656 3100 1 2 1 11:;; Kt; :gz LVDS_| G B_DATA _N<2> ;545 50
' M N_LI NE W DTH=0. 2 nm 0402 ° -
09631 1| MW VDS EG A GLK P RI660 100 1., 2 LVDS EG A GLKN 0
JiC9611 1 C9612JiC9613JiC916'1:4 1 8291%'1:5 E %%%PLQ%P 0. 1UF N VDS EG A DATA P<0> R9661 100 : p P WISWIWELF A2 DS EG A_DATA _N<O> 1 6 o
W LT Tw TR Ty L Wy g SE L o VDS EG A DATA P<1> RIBBZ 100 4 s T T T T VD EG A DATA NSI> s
2 ég\ém 2 CERM —E CERM —E CERM 2 CERM 2 CERM —E CERM 402 - - LVDS EG A DATA P<2> RO9663 100 1 ST = LVDS EG A DATA N<2> 1 o o
402 402 402 402 402 402 402 m 0s 83 77 S —
VOLTAGE3. 3V " LVDS_EG B _DATA P<1> RIBOS 100 1 2 ° i LVDS_EG B_DATA N<1> ;4 o
L 94 83 77 1% 17 16W WM-—LF 402
. _=PP1V2_S0_GMUX 1 C9627 w1 LVDS EG B DATA P<2> RIB6B6 100 1 2 e tr—1oy—LVDS_EG B_DATA N<2> 7 5 5
! ! ‘ G =PP3V3_S0_GMUX
2 _=rro Vo _oOU VUA
1 1 1 1 06 |+ C9607 |: C9608JiC9609 I oM R d P I I
C%Q?%Q — J— %1%94 E— %1%95 J— %16LF — (2)8 /ﬂlUF — (2)8 /ﬂlUF (2)8.%1UF A e u I goe u u S
(y— 3 N 3 = Yo —— Yo L
2t e oy oy cer 2 oo 2 o = GMUX_DEBUG RESET_L , R96 1K 4
#] & [& [#& [= = e o080 S —
JTAG GMUX_TCK 4. 7K 1 2
e 5% 1/ 16W M- LF 402
= ‘ MR o~ ~
R EERESE R E s R E PR s EG CLKREQ OUT_L RO695 10K 1,2 _ i
NO STUFF 5% 1716W M~ LF 402
vee VOAX 8 8 888 8 8 b6 V44 R9617%1
R9640 'R9645 s s JTAG GMUX TCK Ki4 TCK 83888888 é é SI LK_PART=GMUX_RST 192 PLACEMENT_NOTE=Pl ace on top side at U9200
10K 10K S355535 55 55 1/ 16W
1% 1% s s r>—JTAG GVUX_TDI L13 |TDI 2 150
YELY iiow » o o _JTAG GMUX_TDO K13 |TD0 MT Qg 4022
402, 2402 o s > JTAG GMUX_TNVB L12 |Tve CRI Tl CAL o -
GVUX_TOE K2 _|TOE e .
awx cre oo U9600 Requi red Pul | downs
s @or—LCD BKLT EN P2_|PB2A [] c)s(slzip [~ pPreal A2 LVDS B DATA P<0> [ooT =0 o e 00 DP_MUX SEL_EG R9681 10K . 2 w0z
84 83 LCD BKLT_PWM N2 |PB2B PT2B| A3 LVDS B _DATA N<0> oo w0 %
v oon LVDS DDC SEL_EG Pa_|PE14A Praa_al__ LVDS B DATA P<1> o o0 o w0 LVDS DDC SEL 1 G R9682 10K , 2
5 80 (QOT} LVDS DDC SEL_| G N4 |PB14B PT3B|_B3 LVDS B DATA N<1> [ 0 9 5% 1/ 16W NF-LF 402
NO STUFF NO STUFF P MOX EN. 8 pranl_cs _ LVDS_B_DATA_P<2> [ o o
R9641* 'R9646 & F MUX_SEL_EG M Ezizg(m) prag_As  LVDS B DATA N<2> oo @0 o o o0 LVDS_DDC_SEL_EG RO683 10K . 2 oW W70z
1OK 10K DS EG RESET L P5_|PB16A g PT14A_B6 EG PWRSEQ EN am = (Use open-drain PGOCD output to hold of f the start of the GPU PYRSEQ until the first GPUrail’s oourve is valld)
17 16w %{:ﬂlﬁ\év - <o EG RAI L1 EN M6 |PB16B Zz PT14B|_C7 GVMUX DEBUG RESET L am e
M:“Egz 2402 83 & EG RAI L2_EN P6_|PB17A & Q PT15A A6 [BYLCEA_E.KEP oD =0 NO STUFF
| ® @ P TS EN e i Z| emsg Az LVDS A CLK N o ® 5 wo EG RESET L R9691 100K : I
e o EG RAIL4_EN P7_|PB18A I} PT16A_C8 tggﬁg g &E EI oo w0 o
. EG CLKREQ OUT L M |PB18B( tD)| PT16B| _C9 [T ©0 94 K
= 7 @@ DP_CA_DET_EG NZ_|PB19A PT17A| a8 LVDS_A DATA_P<0> [ o o 02 o _GMUX_I NT R9692 20K . 2 59T oW WFTF 0z
7 ¢or—LCD_PWR_EN N8 |pB19B || PT178|_B9 LVDS A DATA N<0O> [T 0 9
%0 a1 42 19 gy LPC_AD<0> P9 |PB20A [ pT18al A9 LVDS A DATA P<1> [T 5 o8 v LCD BKLT PWM R9693 100K : 2
&> LPC_AD<1> N9 |PB20B pr1se|_clo  LVDS A DATA N<1> oo 0 9 5% 17 I6W MF-LF 402
o PTioA_Blo _LVDS A DATA P<2> 00 08
0 a0 12 10 caryLPC AD<2> B10_pesoA || @ PTio8_ a0 __LVDS_A_DATA N<2> o o w» EG CLKREQ IN_L R9694 100K 1,,, 2 _ ]
%0 44 42 10 LPC AD<3> MO |PB30B Z L PT19 oD 5% 1/ T6W V- LF 402
oo % LPC FRAME L P12 lpesia | | [ Preoa__a1 TP_GVUX_PT20A ROG30 EGPURSEQ HW ereon o 1
%0 26 10 [y LPC_RESET_L P13 lpeaig | | g PT208| B12 le G\/Ué E¥§g§ 5% 17 T6W NF-LF 402 oo e =
20 [T LPC CLK33M GVLUX 2 |PB32, PT32A_B13 GWJ, P EO GMVUX
GVUX_| NT 214 Esgz: % pTaze_A13 TP_GWX PT32B EG RAIL1 EN R9631EG W#S QL 2 =P1V1GPU EN 68 52
v - o o 5% 17 T6V WF-LF 402 oo
o P<2> — PreAl_ala  DP_CA DET ) 76 w0 5 G_PWRSEQ GMUX
:: :z j: tgi : g S §$ﬁ N<2> :; zt;: o pPreBl _B14 DP HOTPLUG DET g ss _EG RAIL2 EN R963éE 0 1 2 S E—— P3V3GPU EN oy, 6 oo
g TP _GVUX PL10A <2 |pL10A PRIOAl D12 LVDS EG A DATA P<0> 77 63 0 G _PWRSEQ GMUX
TP_GMUX_PL10B >3 |pL10B Priog D13 LVDS EG A DATA N<O> 77 s o s _EG RAIL3_EN R9633 ~0 2 =GPUVCORE_EN o 78
™ LVDS | G A DATA P<0> DL _|PL11A PR11A| D14 LVDS EG A DATA P<1> N 77 8 0 5% 1/ 16W M- LF 402 lesing
o iim LVDS_| G A DATA N<O> g1 |pLi1B PRi18 E14 LVDS EG A DATA N<1> mnoas o R9634EG PVRSEQ =P1VBEB EN
o003 10 > LVDS_ 1 G A DATA P<1> [ |pLi2a PRi2Al E12 LVDS EG A DATA P<2> e 53 _EG RAIL4 EN AN SN - = [T &7 s 52
69 83 18 LVDS 1 G A DATA N<1> E3_IPL12B g Q PRI2B|_F12 LVDS EG A DATA N<2> <IN 77 09 9 The MAKE BASE properties for [these signals afe on the POAER CONTROL page.
NO STUFF n oo gm LVDS_IG A DATA P<2> m1 lpisn |2 £| ol pu LVDS EG B DATAP<O> o i
lR9647 LVDS | G A DATA N<2> a1 3 @ | prizel ca LVDS EG B > s
e D e B BaTA o o oo Pri4a_cl2 LVDS_EG B_DATA P<1> S No STUFF |1 COBDR1 | (9633
iiow o VDS I G B _DATA N<O> @ lpiiss priss|_Gla_ LVDS EG B DATA Ne1> oo, oo = % O
2402 o oo 10 o> LVDS | G B DATA P<1> 2 |pL15A Pris5Al_H13  LVDS EG B DATA P<2> ) 77 89 04 2 o=l 2 CERM
59 83 18 [T LVDS | G B DATA N<1> G |PL15B pri5B_Hi2 LVDS EG B DATA N<2> TN 77 89 94 NO STUEE NO STUEE
o 5 18 [T LVDS_IG A CLK P HL |PL16A PRi6A|_H14 LVDS EG A CLK P N 77 8 08 1 C969 1 C9694
e 5 83 18 [T LVDS IG A CLK N H3 |PL16B __J pri6B_J12 LVDS EG A CLE N N 77 8 0 — 9.%1 F (2)8.%1UF
= o o} LVDS MJUX_ SEL_EG L1 |PL18A o — PrRisA_L14 | G LCD PWR El am ° . 180 . 180
TP_GMUX PL18B VSYNC iz lpigs | | é PRI8E_ M3 :Eg ESI?TP& EN am 402 402
2 [T =GVIUX PCl E RESET L K3 |PL19A > PR30A|_N14 an e
o ey GMUX_PM SLP_S3 L L2 |pL19B % 44 o | preoBl N3 EG BKLT_EN am
o > ALL_EG PGOCOD N1 |PL32A o [
ey s (R 858 B388b 66 =
(Tie/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from 5 3 3 G868 5 &8 &5 O o
PM SLP_S3 L Isol ation o0 5606066060 %0 33 _ F X )
ava_S0_aMM :%JB::’:*OSHM F GMUX_JTAG TCK I nversi on G aphi cs MUX ( GMUX
oo SPESV3_SO 4433 3 w e _JTAG GMUX_TCK SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008
'R9670 i NOTI CE OF PROPRI ETARY PROPERTY
10K — EG PWRSEQ EN g -
%?ﬂlGW T PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM CPTI ON 3D '\%Lj(_)SFEAPE ;&IE:F?;N?LIEO:%P\'«Q?D HER%KI:!\I !I'EETE&EEgRI ETARY
Ve
2402 33680027 | 1 | I C XP2-8, HF, CPLD, BLANK 9600 ORI TI CAL GVUX_8K_BLANK bﬁﬁ | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
PM SLP_S3_L GMUX_PM SLP_S3_L|,, |1 NOT TO REPRODUCE. R COPY 1 T
%MD S NAKE_ BAGE=TRUE 34152350 | 1 | I C CPLD, LATTI CE, 132CSBGA, VB8 9600 CRITI CAL GVUX_PROG i, L vere o o
2
GMUX JTAG TCK L v STZE | DRAW NG NUVBER REV.
= D 051- 7902 D
@ APPLE | NC. SOAE S =
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*(Q@701, D9701, C9709, C9710, L9701, RO702, AND R9715 SHOULD ALL BE PLACED NEAR EACHOTHER.
*BOOST_FET_CNTL AND PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS POSSI BLE.
CRI TI CAL
PLACEMENT_NOTE=PI| ace near Q701
R9730 22LUEI)—|-720.]5A %ZZSM PLACEMENT_NOTE=Pl ace near C9710
o o [T PPBUS_ SO LCDBKLT_PWR 2 O 1 PPVI N SO_LCDBKLT_BUF 1YY Y L2 PPVOJT SO LCDBKLT_ QW) 1N 2 PLACEVENT_NOTE=PI ace near J9000
VN RECR ot BYH=0. 25 mm 2w MK RCER i w%m:o 2omm | HLP2525CZ- SM MK NEGKOW DTH=0. 25 mm =
M NCLIRE_W DTH=0. 4 nm Liow M NCLIREZW DTH=0 RO701 M N LTNE W DTH=0. 5" mm STPS1HLOONMF
402 90 PLACEMENT_NOTE=PI ace near 1 1(2|5
Co701 o T5 709709109710/
1
—_— g%UF | PACENENT_NOTE=PI ace near PPVOUT SO LCDBKLT 5\( g 7%)%2 %8-%2UF %8-%2UF
5 ?3(8\5'4 E(N%(TW_DFE CNTL 3| ¢ N Ssore 2 %%%Z 2 %%%Z
PLACEMENT_NOTE=Pl ace near L9701 M NLLURE_W DTHSO. GW S
X\/\B?Ol 4 PLACEMENT_NOTE=P| ace near C9709
SM 0. 1UF M N_NECK W DTH=0. 20MM
GND_BKL_PWRGND 1 2 s GND_BKL PWRGND 3% MRS R S
PLACEMENT_NOTE=P| ace near C9701 M N W BTEES: BoM f 3B
= BOGOST_SI NK GND_BKL PV\RG\ID,
= | PLACEMENT_NOTE=Pl'ace near C9709 and Q3701
~ R9304 ~ R97402N R97415
BKL_VREF_4V9 ., 5%50%919’ ?{@w %@w
RO731 3 2 g4 g4
es s _PPBUS_SO_LCDBKLT_PWR BKLT_EN
121'8170/"( ’ BKLT_PLL )(\“9702
A% > -1 1
. BKL_VREF_ 4V9 %%1;\}4\/ 7 O BKL_SYNC ; A ; BKL,_VSYNC v DTGNOD BIL_PVRGND X &
4 » F"”LA&EI\EW_I\K)‘?E=W ace near C9709 and Q701
8% *R9702 AND| R9715 PIN 1 SHOULD BE PLACED NEAR C9709 PIN 2
9703 ! 28V N R9706 VIN 9710
1 402 1
~ RO707 S0 109713 o R9705 U9701 a7PF PPVOUT_SO_LCDBKLT
9 01K - 18y == 0, AUF 1QOK fﬁ}é\/ L4 VREF N DRv|1 | R VA TAGE=30Y oo 7 7o 5
%/fﬁw 2 1% N 10% ?ﬁ/fﬁw = 2 2wm G W DTH=0. 20 nm
402 X5R 2 - o 402 NI N_LI'NE_W DTH=0. 5 mm
! e 2 _5ENA S iswsen 2 | BKL_I SWSEN NOSTUFFE R9717
2 =
17 v < 1sew|10 BKL I SENI 120, 2 LED _RETURN 6 ——
= = = - MO T o MRS BrES
PLACENENT_NOTE=Avay from Q9701 BKL_I SET 8 | ser I seng| 11 BKL_I SEN2 i
PLACEMENT_NOTE=Away from Q9701 BKL_RT 6 |rr | sensl 12 BKL_| SENS R9318
PLACEMENT_NOTE=Away from Q9701 BKL_SSTGVP 7 |ssTowe I sena| 14 BKL_| SEN4 M N LINE W DTH=0. 5_nm 2 Y 2 LED_RETURN_S M N LI NE W DTF=0. 5 _mm 192D 7 7
M N_NECK_W DTH=0. 20 mm 1/51{§w M N_NECK_W DTH=0. 20 mm
BKLT_PYW RC 2 1 BKL_DI M 20 |pim 1 sens| 15 BKL_I SEN5 Mios"
R9708 R9709 71 -
[3V] [3V]
1Q/OK Jg/K ~ %ﬁg 9 3 BKL_LPF 19 | pF | sene| 16 BKL_| SEN6 R9319
M 9% 1 — 1 2 LED RETURN 4 oo 7 7
_fﬂé\/ _fﬂé\/ o/O W LW o714 M N LINE W DTH=0. 5_nm M M N LINE W DTH=0. 5_nm
2 2 Tpw 1C9706 "ot 1r BKL_LRTl18 | ar vsEN 9 MINEGCWEIHED. 200y Sy, M NENEGCW BITED. 20" mm
- - B 0. 0022UF 18y = Fpe
! 8V i
2 foasl TURF GNDA  THRM_PAD RQZZO
BKL_ SSTCNP RG NOSTUFF a J M N_LTNE_W DITHEO. 5 _m : M 2 LED_RETURN—3 M N LTNE W DTFED. 5 rm 102D 7 7
705 1 L . M NCNECK-W DTH=0. 20 % M N-NECK-W DTH=0. 20 mm
0. 1UF = L Mios"
2 8%, R9721
402 « BKL_VREF 4V9 PLACEMENT_NOTE=Away from (9701 L 0, LED RETURN 2
N RO713 s« GND_BKL_PWRGND M N_LINE_W DTHEO. 5 _mm N — — M N LTNE W OTFE0. 5 10D~ 7°
1 0 M N-NECK-W DTH=0. 20 mm 1w M N-NECK-W DTH=0. 20 mm
% a05"
~ 75 g2z
PLACENENT_NOTE=Away from (29701 “ K R9727 MNLLNE WOTH0. 8 mm : 2 LED RETURN 1 VN LTNE W DTFE0. 5 rm 19D 7 7
%% N M N_NECK_W DTH=0. 20 mm 178 M NZNECK_W DTH=0. 20 mm
> 1 E}é\/ V-
CRI Tl CAL BKLT_PLL_NO > %}fﬁw 4
@702 BKLT_PLL o By 0L KLT
NTUISIET:I%%CXXG . C9707 BKLT_PLL PLACEMENT_NOTE=Away from Q9701 QUT_SO_LCDB 779 84
) —— 248 BKL_LRT_RC
. BKL_VREF_4V9 4 %3 o2 BKL_VREF | N_4V9 2 ég%‘h’,, 1C9708
- - 127 - 402-LF 0. 1UF —
~ R9700 e 2 8%
00K 2 N R9710 5
Ty - 0
- BKL_PWR EN L b 5?6 Eié’ ! ~ Rgéﬁf
CRI TI_CAL ;;f
702 noN -39)9’
NTUDB137CXXG -
SOT- 963 ~ 597]_1}{1
o I LCD BKLT_PW 2 %E}é\/ BKL_VSEN LCD BACKL| GHT DRI VER
) 402 ~ RO7 52 I? SYNC_MASTER=YI TE_MB8_M.B SYNC_DATE=07/ 02/ 2008
é’%ﬁw NOTI CE OF PROPRI ETARY PROPERTY
— -2 THE | NFCRNATI ON CONTAI NED HEREI N IS THE PROPRI ETARY
PROPERT APPLE COVPUTE I'NC. THE POSSESSOR
-4 AGREES TO THE FOLLOW NG
— = — | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
I'l NOT TO REPRODUCE OR COPY | T
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON 11l NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
35352413 1 1 C, APPOOLA, VHT LED BKLGHT CTR, SCRN, GFN20 w701 CRI TI CAL STZE | DRAW NG NUVBER REV.
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FD%%EP%?SBNBOOl PPBUS SO LCDBKLT FET

SSOT6- HF
F9800 ® MOSFET FDCB38APZ
2ANP- 32V N
o [Ty =PPBUS SO LCDBKLT 1 f\J 2 PPBUS SO LCDBKLT EUSED < r’q}.: CHANNEL P- TYPE
M N LI NE_W DTH=0. 4 nm M N LI NE_W DTH=0. 4_nm lé
UM RS 20" e WY ES S ™ icos08 |1 cog02 % " ROS(ON 43 mohm @. 5V
301k I e LOADI NG 0.4 A (EDP)
w2 1
PPBUS SO LCDBKLT EN DI V
1
R9809
147K
e
.
PGS
P
PPBUS SO LCDBKLT EN L
?807 D3
SSMBN15FEAPE
sors63 | K
—
’ PPBUS SO LCDBKLT PWR
55 5 [Ty_LVDS_BKL_ON 5|67 Sz BKLT EN L VINLI NE WDTH=0.4 oD o

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

26 [y BKLT PLT RST L

LVDS BKL ON g gs

1
R9840
4.7K

%
116w
SUF

LCD Backl i ght Support
SYNC_MASTER=YI TE_M28_M.B SYNC_DATE=07/ 02/ 2008
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
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2.5V/ 1.2V S3 Swi t cher

. =PP3V3_S0_P1V2P2Vg

CRI TI CAL
ngz%e 1 L9980
2Lx, 2. 20/ 1.2A =PP1V2_SO_REG ,
g b1v250. Sw " 2 Cvout——12v
Tﬁh@ﬁﬁﬁf S PCAAO31B- SM <Ra> vout——=—4.
1 NeDE= co9821| |'R9982 300mMA max out put
TopE L %%%K (Switcher limit)
4 C BN i f = 2 25 Mz
VN P1V2S0_VFB + €985
U900 o> Hl
1 [ SRT CACT 12R§)OE?<83 35
8 |VEB; 8 i[Z“ls'\év
E RUNL i CRI Tl CAL 240-2L
e L9900
M o LY _=PP2V5_SO_REG ,
F F P2V5S0_SW 1 2 =
UELETEEE T W rowsse s h W T
SW TG NoDESTRUE C9901 « fRaSOO 0. 3A max out put
j 37’2:: 475K (Switcher limt)
- 6 e f = 2.25 Mz
P2V5S0_VFB : 1 C9905
<Rb> f— %‘9%7”:
'RO901 2 Pl
[y =P2V5S0_EN %Elgv'f
w» [=P1V2S0_EN 2102
Vout = 0.6V * (1 + Ra/Rb) 1

M sc Power Supplies
SYNC_NMASTER=MUXGFX SYNC_DATE=02/ 01/ 2008|
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
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FSB (Front-Si de Bus) Constraints CPU / FSB Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
FSB * = = = = = =
SB_50S 50_OHM SE 50_OHM SE 50_OHM SE 50_OHM_SE STANDARD STANDARD - Esr oATA . £sr_sos Esr_oATA ESB D L<15. . 0> e
FSB_DSTB_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R [>FESB_DATA_GROUPO ESB_50S ESB_DATA FSB DI NV_L<0> 7 10 14
" [ FESB_DSTBO ESB_DSTB 50S | ESB DSTRB FSB _DSTB_L_P<0> 710 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT % D FSB?DSTBO FSB?DSTB?SOS FSB?DSTB FSB DSTB L N<O> T
S
FSB_DATA * =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C ? ) [ ESBDATA_GROUPL ESB_50S ESB_DATA ESB D 1<31.. 16> T
= = [ESB_DATA_GROUP1 ESB 50S ESB_DATA FSB DI NV_L<1> 710 14
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ? _ > FSB DSTB1 ESB_DSTB 50S | ESB DSTRB FSB DSTB L_P<1> 710 14
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ? g [ FSRDSTRL ESB_DSTR _50S | ESA _DSTR FSB_DSTB L_N<1> Toe
o
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ? al 1= ESB_DATA_GROUP2 ESB_50S ESB_DATA FSB D L<47..32> T
= [ ESB_DATA_GROUP2 ESB 50S ESB_DATA FSB DI NV_L<2> 710 14
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ? é [ ESB _DSTB2 ESB_DSTB 50S | ESB DSTRB FSB DSTB L_P<2> 710 14
Al 4x/2x/1x FSB signals with inpedance requirenents are 50- ohm singl e- ended. al B2 ESB_DSTE? ESB_DSTB_50S 1 BSB DSTR ESB DSTB L N2> T
FSB 4X signals / groups shown in signal table on right. 0| | D ESB.DATA GROPS ESB_50S ESB_DATA Egg BI "::/63'('3‘)1& 710 14
Signals within each 4x group should be matched within 5 ps of strobe. - E:gi?;e aps Fisf‘;gs - Fzsfim FSE DSTE L P<3s 7201
DSTB# conpl ementary pairs should be matched within 1 ps of each other, all DSTB#s matched to +/- 300 ps. [ I, ESH_DSTE 5 e ESBE DSTB L N<3> T
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. I ESB_DSTB_50S | ESB _DSTR o
DSTB# conpl enentary pairs are spaced nornmally and are NOT routed as differential pairs. o [ | CO—ESB_ADDR_GROUPO ESB 50S ESB_ADDR FSB A L<16..3> 710 14
FSB 2X signals / groups shown in signal table on right. NG| = F:Bﬁigsmfomqpo Fisf‘r’gz e Egg ;\RE(S)TE«LLOS) 7o
Signals within each 2x group should be nmatched within 20 ps. ADTSB#s shoul d be matched +/- 300 ps. ms| B2 ESA_ADSTH ESS ESB_ADSTR T
Spacing is 1x dielectric between ADDR#, REQ# signals, with 2x dielectric spacing to ADSTB#. v 7| |C>—EsBADR crOPL ESB_50S ESB_ADDR FSB_A L<35..17> 710 14
FSB 1X signals shown in signal table on right. | | C>—FskapsTBL ESB_50S ESB_ADSTR FSB _ADSTB L<1> 10 1
Signals within each 1x group should be nmatched to CPU cl ock, +0/-1000 mils. [ | CO>—EsBax ESB 50S ESB_1X FSB_ADS_L 710 14
Desi gn Gui de recommends each strobe/signal group is routed on the sane |ayer. ol =2 anfBRngL ESB_50S ESB1X Egg E%g t o 201
Intel Design Guide recomends FSB signals be routed only on internal |ayers. —| |[Co—EsEERELL ESB_50S ESB_1X e
) ; © [>—ESB_1X ESB_50S ESB_1X FSB BNR L 10 14
NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened. g, O FESB1X ESB_50S ESB_1X FSB_BPRI _L 10 14
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 7| |CD—EsRax ESR 508 ESR 1X o m T 0 10
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3 x| |Eo—ESEX ESB_50S ESB_1X E 1014
. . o — FsB 1X ESB 50S ESB_1X SB DRDY_ L 10 14
CPU S| g nal Const rai nt S @ S—ESB_1X ESB_50S ESB_1X FSB_H T_L 7 10 14
) OESB_1X ESB_50S ESB_1X FSB_HI TM L 7 10 14
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP L > EsB 1X ESB 50S ESB_1X FSB LOCK_L 7 10 14
CPU_50S B =50_OHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD O FSBECRRST L ESB 508 ESB_1X FSB_CPURST_L 01013 14
—ESB_1X ESB_50S ESB_1X FSB_RS L<2..0> 10 14
CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7ML 7ML " | C>—EsBx ESB 50S ESB_1X FSB_TRDY_L 10 14
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing wthout specifying a target inpedance. CPU_ASYNC CPU_50S CPU_AGTL CPU_A20M L 10 14
p yi ng g nm | —
[ CPU BSEL CPU 50S CPU AGTL CPU BSEL<2..0> 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_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ? [ CBULASYING R CFLLACTL CRU |LGHNE L w0
= O CPUINTL CPU 50S CPU AGTL CPU INIT L 10 14
CPU_8M L * 8 ML ? [ CPUASYNC R CPU 50S CPU_AGTL CPU | NTR 9 10 14
NM
. > 5 [ CPUASYNC R CPU 50S CPU AGTL CPU 9 10 14
CPU_ S ML [ CPU_PROCHOT_ L CPU 50S CPU AGTL CPU_PROCHOT L 10 14 43 62
CPU_GTLREF * 25 ML ? SR DG recommends at |least 25 nmils, >50 mils preferred S CPU_PURGD CcPU 508 CPU_AGTL CPU_PWRGD 10 13 14
U TP N 2.1 sPAC NG > S CPUASYNC CPU 50S CPU AGTL CPU SM _L 10 14
= i i [ CPU_ASYNC CPU 50S CPU AGTL CPU_STPCLK L 10 14
CPU_VCCSENSE * 25 ML ? S PMTIHRMIRIP_L cPU 508 CPU 8M | PM THRMIRI P_L 10 14 43
Most CPU signals with inpedance requirenents are 55-ohm singl e- ended. — ngfc':g;:i guﬁsos CPUAGIL '(:]ELBJ $LS’|§:§,PLL 102
Sone signals require 27.4-ohm singl e-ended i npedance. [ RUERALSE LL50S CBU_AGTL - = o
; [ CPU DPRSTP_L CPU 50S CPU AGTL CPU DPRSTP_L 9 10 14 62
SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2 [ CPUASYNC CPU_50S CPU_AGTL FSB_DPWR L 10 14
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 [ MP_CPU_cOvP MCP_50S M EsB cave | MCP_BCLK_VM._COWP_VDD .,
. - —MP_cPy cove MP_50S Mcp_Esg_cawe | MCP_BCLK VM._COWP_GN\D _,,
MCP FSB COWP Signal Constraints e cru_cowe MCP_s0s wCo_Fsa_cawe | MCP_CPU_COMP_VCC N
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 O MR MEP_50S MCP_ESE_ Py G\D “
MCP_50S B =50_OHM SE| =50_OHM SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD [DO—FSBE QK CPU CLK _FSE 100D, QLK _FSB FSB_CLK_CPU P 1014
[O—ESB aK cru QLK ESB 100D | O K_ESB FSB_CLK_CPU N 10 14
> FSBOKITP 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
NCP FSB COVP N s ML > [O—EsB ak me QLK ESB 100D | O K_ESB FSB_CLK_MCP_P 14
- ! [O—EsB ak me QLK ESB 100D | O K_ESB FSB_CLK_MCP_N 14
SOURCE: MCP79 Interface DG (DG 03328-001_v01l), Section 2.2.4
. > CPUIERR L CPU 50S CPU | ERR L 10
FSB C:I OCk ConSt r al nt S [ PMDPRSIPVR cPU 508 CPU_AGTL PM _DPRSLPVR 21 62
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D { See above‘ CPU75OS CPUiAGTL I M/P UDRSL PVR °2
* = = = = = = r O CPU GILREE CPU 50S CPU_GTL REE CPU_GTLREF 10 27
CLK_FSB_100D 100_OHM DI FF|  =100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF 100_OHM DI FF = s, T CPU_COVP<3> »
! DS—Crucawe CPU 27PAS CPU_COVP CPU_COWP<2> 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 VEI GHT > CPU COVP CPU 50S CPU coVP CPU_COWP<1> 10
CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C ? o—Lme CRUL27PAS U Cave CRU QOMP<0> ©
SOURCE: MCP79 Interface DG (DG 03328-001 v01), Section 2.2.5 O Xe1nl CPLS0S CPULTP XDP_TDI 51013
- [ XDP_TDO CPU 50S CcPU_I TP XDP_TDO 6 10
[ XDP_IMS CPU 50S CPU | TP XDP_TMS 610 13
S XDP_TCK CPU 50S CPU | TP XDP_TCK 610 13
[ XDP_TRST_L cPU 508 cPy | TP XDP_TRST_L 6 10 13
O XDP_BPM L CPU_50S CcPU_L TP XDP_BPM L<4. . 0> 10 13
O XDP_BPM LS cPU 508 cPy | TP XDP_BPM L<5> 1013
> (ESB _CPURST 1) | cpysos CPU L TP XDP_CPURST_L 13
[ — CPU_50S CcPU 8M L CPU_VI D<6. . 0> 011 T
= CPU_s0S el |1 MP6_VID<6.. 0> CPU/ FSB Constraints
[ CPU_VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 1 62 AS 0 —
[ CPU_VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N 1 62 SYNC_ TER= GX SYNC_DATE=02/ 18/ 2008
= (CPU VCCSENSE) | cey 27pas cpy_veosense | | WP6_VSEN_P o NOTI CE OF PROPRI ETARY PROPERTY
> (CPU VOCSENSE) | cpy 27pas cpy veesense | | WP6_VSEN N 62
- THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
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Menory Bus Constraints Menory Net Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
M 4 * =4 M_SE =4 M_SE =4 M_SE =4 M_SE =STANDARD =STANDARD
MEM 40S 0_OM.S 0_OM.S 0_OMS 0_OMS S S > _MMA aK MEM 70D VoD | vEM K NEM A_CLK_P<5. . 0> w52
MEM_40S_VDD * =40_OHM _SE =40_OHM _SE =40_OHM _SE =40_OHM _SE =STANDARD =STANDARD O MEMA QK MEM 70D VDD | NEM QLK MEM A CLK N<5..0> 15 28
MEM_70D * =70_CHMDIFF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF O MEM A ONTL MEM 40S_ VDD | NEM CTRL MEM A _CKE<3. . 0> 15 28
M A CS L<3..0>
N B Z Z Z . . O MEM A ONTL MEM 40S VDD | NEM CTRL VEI 15 28
VEM_70D_VDD 70_OHM DI FF 70_OHM DI FF 70_OHM DI FF 70_OHM DI FF 70_OHW DI FF 70_OHW DI FF NEM A CNTL NEM 405 vED | vEM CTR MEM A_ODT<3. . 0> o
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT O MEMA MEM_40S_VDD | NEM. MEM A _A=ld. . 0> oz
b il o> MMA QD MEM 40S VDD | MEM CVD MEM A _BA<2..0> 15 20
MEM_CLK2MVEM * =4: 1_SPACI NG ? D> MMA QD MEM 40S_VDD | MEM CMD MEM A RAS L 15 28
MEM_A_CMD MEM 40S_VDD | NEM CVD MEM A CAS L 15 28
. 2 2 o MEMA 140 A
MEM_CTRL2CTRL 2: 1_SPACI NG ? MEM A_C\VD MEM_40S_VDD_| NEM_QVD MEM A WE L 15 2
. - . 2 —
MEM_CTRL2MEM 2.5:1_SPACI NG ? MEM A_DQ BYTEQ MEM 40S MEM DATA MEM A _DQ<7..0> 15 28
MEM_CNMD2CMVD * =1.5: 1_SPACI NG ? O MEM A _DQ BYTEL MEM 40S MEM DATA MEM A DQx15. . 8> 15 28
MEM A_DQ BYTE2 MEM 40S MEM_DATA MEM A DQ<23. . 16> 15 28
o2 . =3 - o> MEMA A A
MEM. VEM 3: 1_SPACI NG ’ [ MEM A _DQ BYTES MEM 40S MEM DATA MEM A _DQ<31. . 24> 15 28
MEM_DATA2DATA * =1.5: 1_SPACI NG ? > MEM A DQ BYTE4 MEM 40S MEM DATA MEM A _DQ<39. . 32> 15 28
M A 47..40>
VEM DATAZNEM N 31 SPAC G 5 [ MEM A _DQ BYTES MEM 40S MVEM DATA VE DQx< 0 15 28
- - S MEM A DQ BYTEG MEM 40S VEM DATA MEM A DQ<55. . 48> 15 28
MEM_DQS2NVEM * =3: 1_SPACI NG ? > MEMA DQ BYTE? MEM 40S MEM DATA MEM A DQ<63. . 56> 15 28
MEM _20THER * 25 ML ? O MEM A_DQ BYTEQ MEM 40S MEM DATA MEM A _DiMVkO> 15 28
[ MEM A _DQ BYTEL MEM 40S MEM DATA MEM A Dwvc1> 15 28
Menory Bus Spaci ng Group Assignnents O MEMA D BYIE2 Mados —eewoara MEW AL D2
O MEM A_DQ BYTE3 MEM 40S MEM DATA MEM A DME3> 15 28
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA_TYPE | SPACI NG RULE_SET LA MEM 40S MEM DATA MEM A_DiVk4> 15 28
N N MM A_DQ BYTES MEM 40S MEM DATA MEM A DMK5> 15 28
MEM_CLK MEM_CLK MVEM_CLK2MEM MEM_CVD MEM_CLK VEM_CMVD2MEM NEM A DO BYTEG NEM 408 NEM DATA VEM A DVEGS o
MEM_CLK MEM _CTRL * MEM_CLK2MEM MEM_CMVD MEM _CTRL * MEM_CMD2MVEM > MEM A DQ BYTE? MEM 40S VEM DATA NMEM A _DIVK7> 15 28
MEM_CLK MEM_CMD * MEM_CLK2NVEM MEM_CMVD MEM_CMD * MEM_CNMD2CMVD O MEM A_DOSO MVEM 70D MVEM DQS MEM A_DQS_P<0> 15 28
MVEM A_DQS0 MVEM 70D MVEM DQS MEM A_DQS_N<O> 15 28
. . > MMA L L LA X5
MEM_CLK MEM_DATA VEM_CLK2NMEM MEM_CMVD MEM_DATA VEM_CMVD2MEM NEM A DORT NEM 70D NEM DOR VEM A _DOS_P<1> o
MEM _CLK MEM _DQS * MEM_CLK2NEM MEM_CMD MEM _DQS * MEM_CNVD2NVEM > MM A DOSL MEM 70D MEM DQS MEM A DQS N<1> 15 28
O MEM A DGS2 MEM 70D MVEM DCS MEM A DQS P<2> 15 28
O MEM A _DQS2 MEM 70D MEM DQS MEM A DQS N<2> 15 28
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
- - - = - i > MEM A _DOS3 MEM 70D MEM DCS MEM A DQS P<3> 15 28
MEM_CTRL MEM_CLK * MEM_CTRL2MEM MEM_DATA MEM_CLK * MEM_DATA2MVEM S MEM A_DOS3 MVEM 70D MVEM DQS MEM A _DQS_N<3> 15 28
M A DQS P<4>
N N O MEM A DGsa MEM 70D MEM DCS VEI 15 28
MEM_CTRL MEM_CTRL MEM_CTRL2CTRL MEM_DATA MEM_CTRL MEM_DATA2NEM > wEMA o NEM 70D NEM DOR MEM A_DOS_N<4> o
MEM_CTRL MEM_CMVD * MEM_CTRL2MEM MEM_DATA MEM_CMD * MEM_DATA2MVEM S MEM A_DOS5 MVEM 70D MVEM DQS MEM A_DQS_P<5> 15 28
M A N<5>
N N [ MEM A DGSS MEM 70D MEM DCS VEI DQS 15 28
MEM_CTRL MEM_DATA MEM_CTRL2MEM MEM_DATA MEM_DATA MEM_DATA2DATA = wena noss MEM_ 20D NEM DOR MEM A_DCS_P<6> o
NMEM _CTRL MEM DQS * NMEM_CTRL2NMVEM NMEM _DATA MEM DQS * NMEM_DATA2NVEM S MEM A _DOS6 MEM 70D MEM DQS MEM A _DQS_N<6> 15 28
O MEM A DGS? MEM 70D MEM DCS MEM A DQS P<7> 15 28
3 O MEM A DGS? MEM 70D MEM DQS MEM A DQS N<7> 15 28
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPE1 | NET_SPACI NG _TYPE2 | AREA _TYPE | SPACI NG RULE SET
MEM B_CLK MEM 70D VDD | NEM CLK MEM B_CLK P<5..0> 15 2
. . 3 o> MMB 170D_ L
MEM DQS MEM_CLK VEM_DQS2MEM MEM_CLK VEM _20THER S MM oK ™ T MEM B CLK N<5. . 0> .
MEM DQS MEM _CTRL VEM_DQS2MEM MEM_CTRL MEM_20THER . MEME ONTL NEM 405 VoD | MEM CTRU VEM B CKE<3.. 0> o
MEM_DQS MEM_CMVD * MEM_DQS2MVEM MEM_CMVD * * MEM_20THER > MMEB CNTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0> 15 20
MEM B _ODT<3. . 0>
MEM DQS MEM _DATA * MVEM _DQS2MEM MEM _DATA * * MEM _20THER O MEM.BCNTL MEM.40S_VDD - MEM CTRL e
MEM B_CMD MEM 40S_VDD | NEM CVD MEM B_A<14..0> 15 2
M M * M _DQS2VEM M * * M 20THER = i LA ~
MEM DGS MEM DGS VEM DQS2VE| MEM DGS MEM 20T O MEMB QD MEM 40S VDD | NEM CMD VEM B _BA<2.. 0> 15 20
Need to support MEM *-style wildcards! O MEMB QWD MEM 40S VDD | MEM CMD NMEM B_RAS L 15 20
DDR2: [ MMB QD MEM 40S VDD | MEM CVD MEM B _CAS L 15 20
DQ signals should be matched within 20 ps of associated DQS pair. O MEMB QD MEM 40S_VDD | MEM CVD MEM B WE L 1529
DQS intra-pair matching should be within 1 ps, no inter-pair matching requirenent. VEM B 7.0
! S DQ<7. . 0>
Al DQS pairs should be matched within 100 ps of clocks. | — E&Eﬁ% :gg Em{:gz E&xx MVEM B DO<15. . 8> o2
CLK intra-pair matching should be within 1 ps, inter-pair matching should be w thin 140 ps. [— VEM B DO BYIES NEM 405 NEM DATA MEM B DO<23. . 16> e
A BA/ cnd signal s should be matched within 75 ps, no CLK matching requirenent. = NEM B DO B TES M 408 NEM DATA MVEM B DO<31. . 24> o
Al nenory signals maxinumlength is 1.005 ps. CLK nmininumlength is 594 ps (lengths include substrate). | — VEM B DO BYTEa NEM 405 NEM DATA MEM B DO<39. . 32> e
B i gnal ing i x di el ri K i 4x di el ric. == = = — o
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/ CL s dielectric = NEM_B_DO BYTES NEM_ 405 NEM_DATA VEM B_DO<47. . 40> e
DDRS3: D': MEM B_DQ BYTEG NVEM 40S MVEM DATA MEM B_DQ<55. . 48> 15 20
DQ signals should be matched within 5 ps of associated DQS pair. O MEM B _DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56> 15 20
DQS intra-pair matchi ng shoul d be within 1 ps, inter-pair matching shoulw be within 180 ps NEM B_DO BYTEQ NEM 40S NEM DATA MEM B DMKO> .
No DQS to clock matching requirenent. = NEM B DO BYTEL NEM 408 NEM DATA VEM B DMVE1>
CLK intra-pair matching should be within 1 ps, inter-pair matching should be within 2 ps. | — NEM B DO B TES M 408 NEM DATA VEM B DVE2> o
A BA/ cnd signals should be matched within 5 ps of CLK pairs. [— VEM B DO BYIEs NEM 208 NEM DATA VEM B DME3> e
Al nenory signals maxinumlength is 1.005 ps. CLK mininumlength is 594 ps (lengths include substrate). = NEM B DO BTEs ot o NV DATA VEM B DVEA> o2
3 b : : ; h h h - LB | L Al 15 2
DQ A/ BA/ cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric. NEM B0 RYTES NEM A0S NEM_DATA VEM B DVES> o
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3 O MEM B DQ BYTEG MEM 40S MVEM DATA MEM B_DiVk6> 15 20
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 > MEMEB DQ BYTE?Z MEM 40S MEM DATA NMVEM B_DIVK7> 15 20
MCP MEM COWP Signal Constraints [O—EME oo N A s e e hos e
O MEM B DGSO MEM 70D MVEM DCS MEM B_DQS_N<O0> 15 29
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 [ MEM B DGS1 MEM 70D MEM DQS MEM B DQS P<1> 15 20
MEM B DQS1 MEM 70D MEM DQS MEM B DQS N<1> 15 20
* = = = — LB L A
MCP_MEM_COVP Y 7 ML 7 ML STANDARD STANDARD STANDARD NEM B DOR? NEM 70D NEM DOR VEM B _DOS_P<2> o
MM B _DQS2 MVEM 70D MVEM DOS MEM B_DQS N<2> 15 20
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT MM B_DOS3 MEM 70D MEM DS NMVEM B_DQS_P<3> 15 20
MEM B_DQS3 MEM 70D MVEM_DQS MEM B_DQS N<3> 15 20
Ve o . 2 > MEMB A A
—MEM. 8 ML ! > MEM B DOs4 MVEM 70D MVEM DQS MEM B_DQS_P<4> 15 29
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3.4 > MMEB D54 MEM 70D VEM DS NVEM B_DQS N<4> 15 20
O MEM B DGSS MEM 70D MEM DCS MEM B_DQS P<5> 15 29 <
[ MEM B_DOS5 VEM 70D MEM DQS NMEM B_DQS N<5> 15 20 I\/brmr y Cbnst ral nt S
M B P<6>
O MEM B DGS6 MEM 70D MEM DCS VEI DQS 15 29 - Z
= wew e_ocss NEM 70D NEM DR VEM B_DOS_N<6> e SYNC_MASTER=MUXGFX SYNC_DATE=02/ 18/ 2008]
> MEM B DOS? MEM 70D MEM DOS MEM B_DQS _P<7> 15 29 NOTI CE OF PROPRI ETARY PROPERTY
O MEM B DGS? MEM 70D MEM DQS MEM B DQS N<7> 15 20
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
O M2_MEM cove MeP_MVEM covP | Mep VEM cave | MCP_VEM COVP_ VDD 1 ACREES Yo THE FOLLOW NG T NG THE POSSESSOR
[ MP_NEM COVP MeP_VEM cove | vep VEM cave | MCP_VEM COVP_GND 16 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
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PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCl E_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF 13.1 MM =90_OHM DI FF =90_OHM DI FF

CLK_PCI E_100D

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

SPACI NG_RULE_SET

LAYER LI NE- TO- LI NE SPACI NG

SOURCE: MCP7

Anal og

Vi deo Si gnal

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

Constraints

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

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CRT_50S * =50_OHM SE =50_OHM _SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET

CRT * =4: 1_SPACI NG ? CRT CRT * CRT_2CRT

CRT_2CRT * =STANDARD ?
CRT_2CLK * 50 ML ?

CRT_2SW TCHER * 250 ML ?
CRT_SYNC * 16 ML ?

MCP_DAC_COVP * =2: 1_SPACI NG ?

CRT signal single-ended i npedence varies by |ocation:

- 37.5-ohmfrom MCP to first term nation resistor.

- 50-ohmfromfirst to second term nation resistor.

- 75-ohm from output of three-pole filter to connector (if possible).

R/ &' B signals should be matched as cl ose as possible and < 10 i nches.

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

Vi deo Si gnal

Di gital

Sections 2.5.1 & 2.5. 2.
Constraints

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

DP_100D * =100_OHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
LVDS_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
MCP_DV_COWP * Y 20 ML 20 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG

DI SPLAYPORT

*

=3x_DI ELECTRI C ?

DI SPLAYPORT

TOP, BOTTOM| =4x_DI ELECTRI C

LVDS

*

=3x_DI ELECTRI C ?

LVDS

TOP, BOTTOM| =4x_DI ELECTRI C

LVDS intra-p

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

air matching should be 5 mls.

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

Pairs should be within 100 mls of clock |ength.

Inter-pair

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

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4.

SATA Interface Constraints

mat chi ng shoul d be within 150 ps.

No relationship to other signals.

DI FFPAI R NECK GAP

=100_OHM DI FF

PHYSI CAL_RULE_SET LAYER AGFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP
SATA_100D * =100_CHM DI FF|  =100_OHM DI FF =100_OHM DI FF | =100_CHM DI FF =100_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | V&I GHT
SATA * =4x_DI ELECTRI C ? SATA TOP, BOTTOM| =3x_DI ELECTRI C
SATA_TERWMP * 8 ML ?

SOURCE: MCP79 Interface DG (DG 03328-001

_vOD), Section 2.7.1.

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ PCIE_90D PCIE PEG R2D P<15.. 0>

[ PCI E 90D PCIE PEG R2D N<15. . 0>

S—PEG R2D PGl E_90D PO E PEG R2D C P<15..0>

- PCI E_90D PCLE PEG R2D C N<15. . 0>

[ PEG 2R PCl E_90D PCILE PEG D2R P<15.. 0>

[ PClE_90D PCILE PEG D2R N<15.. 0>

— PCI E_90D POLE PEG D2R C P<15..0>

[ PCI E_90D PCIE PEG D2R C N<15..0>

[ — PCIE_90D PCIE PCIE M NI _R2D P

[ PCIE_90D PCIE PCLE M N _R2D N

O POE MN _RD PGl E_90D PO E PCOE MNI_R2D C P

[ PCI E 90D PCIE PO E MN _R2D C N

O POE MN_D2R PCl E_90D PCILE PCIE M N _D2R P

[ PCIE_90D PCIE PCLE M N _D2R N

[ — PCLE 90D PCLE PCl E FWR2D P

o PCIE_90D PCI E PCl E FWR2D N

[ PO E FWR2D PCl E_90D PCILE PCE FWR2D C P

[ PCI E_ 90D PCIE PCE FWR2D C N

[ PCOE FWD2R PCl E_90D PCILE PCl E FW D2R P

[ PCI E 90D PCIE PCl E FW D2R N

f— PCLE 90D PCLE PCILE FWD2R C P

- PCLE 90D PCLE PCIE FWD2R C N

[— PCLE 90D PCLE PCl E EXCARD R2D P

[ PCI E 90D PCIE PCl E EXCARD R2D N

[SPOLE_EXCARD R2D PCI E_90D PO E PCl E_ EXCARD R2D C P

— PCI E_90D POLE PCl E_ EXCARD R2D C N

O POEEXGARD R |paEoon  |pae | PCE EXCARD D2R P
PCI E 90D PCIE PCl E_ EXCARD D2R N

MCP_PEQ_REECLK

CQLK_PCIE_100

CLK_PCLE

PEG CLK100M P

CLK_PCIE_1000

CLK_PCLE

PEG CLK100M N

MCP_PE1_REECL K CLK_PCIE_ 100D QLK PCIE PCIE CLKIOOM M NI _P
CIK PCIE 1000 LK PCIE PCl E CLK100M M NI _N
MCP_PE2_REEQ K CLK_PCIE 1000 GLK_PCE PCl E_ CLK100M FW P
CK PCIE 1000 CLK PO E PCl E_ CLK100M FW N
MCP_PE3_REECL K CLK_PCIE 100D GLK PCIE PCl E_CLK100M EXCARD P
CIK PCIE 1000 CLK PCIE PCl E_ CLK100M EXCARD N
MCP_PEX_CIL K_COMVP vep_PEX_cave | MCP_PEX _CLK _COWP
CRT_RED CRT_50S CRT CRT_ IGR C PR
CRT_GREEN CRT_50S CRT CRT IGG Y Y
CRT_BLUE CRT_50S CRT CRT_I G B COW_PB
CRT_SYNC CRT_50S CRT_SYNC CRT_|I G HSYNC
CRT_SYNC CRT_50S CRT_SYNC CRT_I G VSYNC
MCP_DAC RSET Mep_pac cave | MCP_TV_DAC RSET
MCP_DAC VREE Mep_pac cave | MCP_TV_DAC VREF
TMDS | G TXC DP_100D psplaypert | TMDS | G TXC P
TMDS | G TXC DP_100D pspLayporT | TMDS |G TXC N
IMDS_| G TXD DP_100D DISPLAYPORT | TMDS |1 G TXD P<2..0>
TMDS | G TXD DP_100D DiSPLAYPORT | TMDS | G TXD N<2. . 0>
DP_M_ DP_100D DisplAYPoRT | DP_IG M._P<3. . 0>
DP_M. DP_100D pspiaypert [ DP 1G ML_N<3. . 0>
DP_AUX_CH DP_100D pspiaypert | DP_1G AUX CH P
DP_AUX_CH DP_100D pspraypert | DP_1G AUX CH N

MCP_HDM _RSET

MCP_DV_COVP.

MCP_HDM _VPROBE

MCP_DV_COVP.

0 0000000000000000 00 900000000000 00 0000 0000 0000000 000000000 U

LVDS_1G A OK LVDS_100D LVDS LVDS IG A CLK P
LVDS 1G A QK LVDS_100D LVDS LVDS |G A CLK N
LVDS 1 G A _DATA LVDS_100D LVDS LVDS | G A DATA P<2..0>
LVDS 1 G A _DATA LVDS_100D LVDS LVDS | G A DATA N<2..0>
LVDS | G A DATA3 LVDS_100D LVDS LVDS | G A DATA P<3>
LVDS_| G A_DATA3 LVDS_100D LVDS LVDS | G A DATA N<3>
LVDS_1G B A K LVDS_100D LVDS LVDS |G B _CLK P
LVDS_IG B A K LVDS_100D LVDS LVDS IG B_CLK N
LVDS 1 G B _DATA LVDS_100D LVDS LVDS | G B_DATA P<2..0>
LVDS 1 G B _DATA LVDS_100D LVDS LVDS | G B_DATA N<2..0>
LVDS | G B_DATA3 LVDS 100D LVDS LVDS | G B DATA P<3>
LVDS_| G B_DATA3 LVDS_100D LVDS LVDS | G B _DATA N<3>
MCP_| FPAR_RSET. MCP_DV_COVP MCP_| FPAB_RSET
MCP_| EPAB_VPROBE. MCP_| FPAB_VPROBE
SATA_HDD R2D SATA_100D SATA SATA_HDD R2D C P
SATA_100D SATA SATA HDD R2D C N
SATA_100D SATA SATA _HDD R2D P
SATA_100D SATA SATA HDD R2D N
SATA_HDD_D2R SATA_100D SATA SATA _HDD D2R P
SATA_100D SATA SATA HDD D2R N
SATA_100D SATA SATA HDD D2R C P
SATA_100D SATA SATA HDD D2R C N
SATA_QDD_R2D SATA_100D SATA SATA ODD R2D C P
SATA_100D SATA SATA ODD R2D C N
SATA_100D SATA SATA _ODD R2D P
SATA_100D SATA SATA_ODD R2D N
SATA_QDD_I2R SATA_100D SATA SATA _ODD D2R P
SATA_100D SATA SATA ODD D2R N
SATA_100D SATA SATA ODD D2R C P
SATA_100D SATA SATA OOD D2R C N
MCP_SATA_TERMP SATA_TERMP MCP_SATA TERMP

9 70

9 70

9 70

MCP Constraints 1
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PCl Bus Constraints

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

PCl

=STANDARD ?

CLK_PCI

8 ML

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

Section 2.8.

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
CLK_LPC 55S * =55_OHM SE|  =55_OHM SE =55_0HM SE =55_0HM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

LPC

6 ML

CLK_LPC

8 ML

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

UsB 2.0

Section 2.9.

Interface Constraints

1.

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD

USB_90D * =90_OHM DI FF |  =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VEI GHT SPACI NG_RULE_SET LAYER LINE-TO- LI NE SPACING | WEI GHT

usB

=2x_DI ELECTRI C ?

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP7

SMBus |

9 Interface DG (DG 03328-001_vOD),

Section 2.10. 1.

nt erf

ace Constraints

PHYSI CAL_RULE_SET

LAYER

&L%E%TE 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

SMB_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

VEI GHT

SvB

=2x_DI ELECTRI C

?

SOURCE: MCP79 Interface DG (DG 03328-001_vOD),
o Interface Constraints

HD Audi

Section 2.11.1.

PHYSI CAL_RULE_SET

LAYER

&L%E%TE 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_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

HDA

=2x_DI ELECTRI C

MCP_HDA_COMP

8 ML

SOURCE: MCP79 Interface DG (DG 03328-001_vOD),
nal Constraints

Sl O Sig

Section 2.12. 1.

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

CLK_SLOW 55

*

=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

VEI GHT

CLK_SLow

8 ML

?

SOURCE: MCP79 Interface DG (DG 03328-001_vOD),
e Constraints

SPI I nt

erfac

Section 2.13.

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

SPI_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

VEI GHT

SPI

8 ML

?

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

Section 2. 14.

MCP_HDA_PULLDN_COMVP

MCP_HDA_QOVP

MCP_HDA PULLDN_ COWP

MP_SUS A K QK SLONS5S | QK SLON PM CLK32K _SUSCLK R
CLK SLOWN55S | CLK SLOW PM _CLK32K_SUSCLK
SPI_QK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPI_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
SPL_Cs0 SPL_55S spI SPI _CSO_R L
SPL_55S S SPI _CS0_L

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ MP_DEBUG PCl_55S PCl MCP_DEBUG<7. . 0>
> Pd_AD PCl_55S PCl PCl _AD<23. . 8>
S Pd_AD24 PCl_55S PCl PCl _AD<24>
P _AD PCl_55S PCl PCl _AD<31. . 25>
S>—ka_aD pPal_55S Pl PCl _PAR

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

> PO_CNTL PCl_55S PCl PCl _DEVSEL_L

> Pa_CnTL PCl_55S PCl PCl _PERR L

> PCL_CONTL PCl _55S pCl PCl _SERR L

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

> PO _CNTL PCl_55S PCl PCl _FRAME L
[—PQ_REQ_L pPCl_55S pCl PCl _REQO L

> _Pa_GNTO L PQl_55S Pl PCl _GNTO_L
[O—PQ_REQI_L pPal_55S pCl PCl _REQL L

OO Pa_aNT1_L PCl_55S pCl PCl _GNT1 L

> PCL_INTWL PCl_55S PCl PCl _I| NTW L
OS—PO_INIX L PCl_55S pCl PCl I NTX_L

O PCL_INTY_L PCl_55S PCl PCl _INTY_ L

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

[ LPC FRANE L LPC 55S LPC LPC FRAME L

S LPC RESET L LPC 55S LPC LPC RESET L

O Meipcake  |akipcsss |akiec  |[LPC CLK3BM SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
- CIK IPC 558 | QK IPC LPC CLK33M LPCPLUS
[ USB EXTA USB_90D USB USB_EXTA P

[ USB 90D USB USB EXTA N

- USB 90D usB USB_EXTA MUXED P
[ USB 90D USB USB EXTA MUXED N
> UsB MN USB_90D USB UsB M NI _P

— USB 90D usB USB M NI _N

[ USB EXTD USB_90D USB USB_EXTD P

[— USB_90D USB USB_EXTD_N

[ USB CAVERA USB_90D USB USB_CAMERA P

[ USB 90D USB USB CAMERA N

> UsB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ USB TPAD USB_90D USB. USB_TPAD_ P

— USB_90D USB USB_TPAD N

> UsB IR USB_90D USB. USB IR P

[ USB 90D USB USB IR N

[ USB EXTB USB_90D USB USB_EXTB_P

[— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB USB_EXCARD P

— USB 90D USB USB_EXCARD N

[ USB EXTC USB 90D USB USB EXTC P

— USB_90D USB USB_EXTC N

[ MCP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
[ SMBUS_MCP_0_QIK SMB 555 SMB SMBUS MCP_0_CLK
[ SMBUS_MCP_0_DATA SMB 555 SMB SMBUS MCP_0_ DATA
[O—SMBUS MCP_1_aLK SMB 555 SMB SMBUS MCP_1_CLK
[ SMBUS_MCP_1_DATA SMB 555 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

[ 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

- HDA 55S HDA HDA SDOUT_R

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

13 19

19

19

19 42 44 83

19 42 44 83

19 26 83

19 26

26 42

26 44

20 40

20 40

9 20

9 20

9 20

9 20

20 31

20 31

20 31

20 31

20 50

20 50

20 41

20 a1

20 40

20 40

20 32

20 32

9 20

9 20

21

21 26

26 42

21 44

a4 53

21 44

a4 53

21 44

21 44
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MCP RGM |

(Et hernet) Constraints

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

MCOP_BUFO_CLK

=3: 1_SPACI NG ?

ENET_M |

12 ML

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

Sections 2.7.2 & 2.7. 4

88E1116R ( Et hernet PHY) Constraints
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP

ENET_MDI _100D

*

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

ENET_MDI

25 ML

?

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

Section 2.7.4

ﬂ
4
X
2
|

.
2
3
1)
q

NET_TYPE

PHYSI CAL

SPACI NG

MCP_M | _COvP

MCP_M 1 _COvP

MCP_M | _COVP_VDD

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_GND

MCP_CLK25M BUEQ

ENET_M | _55S

MCP_BUFO_CLK

MCP_CLK25M BUFO_R

ENET_M | _55S

MCP_BUFO_CLK

RTL8211_CLK25M CKXTAL1

| —

| —

| —

| —

[O—ENET_INTR L ENET_M | _55S | ENET_M | ENET_I NTR L

O ENET_ MO ENET M1 55S | ENET M1 ENET_MDI O
[O—ENET_MC ENET_M|_55S | ENET M| ENET_NMDC

[ ENET_PURDWN_L ENET_M|_55S | ENET M| ENET_PWRDWN L

[ ENET M1 55S | ENET M1 ENET_CLK125M RXCLK R
[O—ENET_RXQLK ENET_M | _55S | ENET_M | ENET_CLK125M RXCLK
[ ENET_M | _55S | ENET M| ENET_RXD R<3..0>
[_ENET_RXD ENET_M|_55S | ENET M| ENET_RXD<0>

[ ENET_RXD_STRAP ENET M1 55S | ENET M1 ENET_RXD<3.. 1>

[ ENET_RXD ENET M1 _55S | ENET M1 ENET_RX_CTRL
[CO—ENET_TXQ K ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
[ ENET_TXDO ENET_M | _55S | ENET_M | ENET_TXD<0>

O ENET_TXD ENET M1 _55S | ENEFT M1 ENET_TXD<3.. 1>
[O—ENET_TXD ENET M| _55S | ENET M| ENET_TX_ CTRL

[ ENET M1 55S | ENEFT M1 ENET_RESET L

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

18
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PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
* =: = = = = =
FW 110D =110_cHM DI FF| =110_OHM DI FF 110_OHM DI FF 110_OHM DI FF 110_OHM DI FF 110_OHM DI FF Fw po_ToA Fwiion fwe EW PO TPA P o
[O—EWPo_TPA EW 110D EW TP FW PO_TPA N 36 38
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT S—EWP0_TPB EW 110D EW TP FW PO_TPB_P 36 38
EW PO_TPB EW 110D EW TP FW PO_TPB N 36 38
* =3: ? | — LU L L
FwTP 3: 1_SPACI NG ’ [O—EWPp1_TPA EW 110D EW TP FW P1_TPA P 36 38
[O—EWp1_TPA EW 110D EW TP FW P1_TPA N 36 38
> EWP1_TPB EW 110D EW TP FWP1_TPB P 36 38
[O—EWPp1_TPR EW 110D EW TP FW P1_TPB_N 36 38
Port 2 Not Used
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SMC SMBus Net

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

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ SMBUS_SMC A_S3_Sal SMB 555 SMB SMBUS _SMC A S3_SCL
[ SMBUS SMC A S3_SDA_ | SMB 55S SMB SMBUS SMC A S3_SDA
S SMBUS SMC B S0_SOL SMB 55S SMB SMBUS SMC B SO_SCL
[ SMBUS_SMC B_SO_SDA | SMB_55S SMB SMBUS SMC B SO_SDA
S SMBUS SMC 0_S0_SOL SMB 555 SMB SMBUS _SMC 0_SO0_SCL
[ SMBUS SMC 0_SO_SDA_ | SMB 55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS_SMC BSA SO SMB_55S SMB SMBUS_SMC BSA_SCL

[ SMBUS_SMC BSA_SDA SMB 555 SMB SMBUS SMC BSA SDA

[ SMBUS_SMC MGMI_SOL SMB 555 SMB SMBUS SMC MGMT_SCL
[ SMBUS_SMC MGMI_SDA SMB_55S SMB SMBUS SMC MGMT__SDA

SMBus Charg

er Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ CHGR Csl 1TOl_DI FEPAIR CHGR CSI _P
[ 1TOl DI FEPAIR CHGR CSI _N
[ CHGR CSO 1TOl_DI FEPALR CHGR CSO P
[ 1TOl DI FEPAIR CHGR CSO N

SMC Constraints
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GDDR3 FB A/ B Net

Properties

GDDR3 Frame Buffer Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
GDDR3_40R55SE * =55_0HM_SE =40_OHM_SE 0.095 WM 12.7 WM =STANDARD =STANDARD

GDDR3_40SE * =40_0HM SE =40_OHM_SE 0.095 MM =40_CHM_SE =STANDARD =STANDARD
CGDDR3_80D * =80_OHVLDI FF =80_CHM_DI FF 0.095 MM =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
GDDR3_CLK * =2.5: 1_SPACI NG ?
GDDR3_CVD * =2.5: 1_SPACI NG ?
‘GDDR3_DATA * =2.5: 1_SPACI NG ?
GDDR3_DQS * =2.5: 1_SPACI NG ?

From T18
Di gital

MXM

Vi deo Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
DP_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
LVDS_100D * =100_OHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
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
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT | TOP, BOTTOM| =4x_DI ELECTRI C ?
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ?

LVDS intra-pair

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

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

Inter-pair

mat ching should be 5 ps. No relationship to other signals.
Max | ength of LVDS/ DisplayPort/ TVMDS traces: 12 inches.
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4.
MUXGFX Net Properties
NET_TVPE
ELECTRI CAL_CONSTRA| NT_SET PHYSI CAL SPACI NG
[ L\Wps A aK LVDS_100D LvDs LVDS A CLK P 80 83
[ LVDs A QK LVDS_100D LvDs LVDS A CLK N 80 83
[[T99—LVDS_A DAL, LVDS 100D LvDS LVDS_A_DATA P<2..0> 80 83
TS LVDS A_DAT, LVDS 100D LvDS LVDS A DATA N<2..0> 80 83
= LVDS B QK LVDS_100D LvDs LVDS B CLK P 80 83
(L LVDS B QK LVDS_100D LvDs LVDS B CLK N 80 83
20D LVDS_B_DATL LVDS 100D LVDS LVDS B DATA P<2..0> -
[[200—LVDS_B_DAT, LVDS 100D LvDS LVDS_B_DATA N<2..0> 80 83
= LvDS_100D LvDs LVDS_CONN_A CLK F_P 7 78
K LvDs 100D Lvps LVDS CONN A CLK F N 779
= LVDS 100D LvDS LVDS CONN B CLK F P 7 79
= LVDS_100D LvDs LVDS CONN B CLK F N 779
S Lvos 1000 Lvos LVDS CONN A CLK P 70 80
= Lvos_1000 Lvos LVDS CONN A CLK N 0 80
=2 LVDS_100D Lvps LVDS CONN A DATA P<2..0> 70 80
S Lvos 1000 Lvos LVDS CONN A DATA N<2..0> 7 70 50
[5> LVDS 100D LvDS LVDS CONN B CLK P 70 80
[ Lvos 1000 Lvos LVDS CONN B CLK N 70 80
(B Lvps_1000 Lvns LVDS CONN B DATA P<2..0> 7 79 80
= LvDS 1000 Lvos LVDS_CONN B_DATA N<2..0> 7 76 80
= DP M. DP_100D pispLayporTt | DP.ML._C P<3.. 0> o1
e DP_100D pspiaypert | DP.ML_C N<3. . 0> o1
DM DP_100D pspayperT | DP_M._P<3. . 0> 50 81
= DP_100D pDspLayporT | DP_ML_N<3. . 0> a0 81
DM DP_100D pispLAayPorT | DP.ML_CONN_P<3.. 0> o1
= DP_100D pispraypert | DP_M._CONN_N<3. . 0> o
=y DP_AUX_CH DP_100D pispLAayPorT | DP_AUX CH C P 80 81
= DP_AUX_CH DP_100D DisplAyPorT | DP AUX CH C N 80 81

Pairs should be within 100 mls of clock |ength.
mat chi ng shoul d be within 150 ps.

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CD—feaaxe GDDRE_80D CODRE_ ALK FB A CLK P<0> 72
— CGDDR3_80D CDDR3_ ALK FB A CLK N<O> 72
C—fBaxe GDDRZ_80D GDDRE_ ALK FB A CLK P<1> 72
— GDDRZ_80D GDDRE_ QLK FB A CLK N<1> 72
e an cooRa_aomsssE cooma_an FB_A_MA<1..0> 7
[>_sesean cODRA_A0RSSSE coora_an FB A MA<12..6> 2
[ sesan cODRA_A0RSSSE coora_an FB A BA<2..0> 2
[—feasan cooRa_aomsssE cooma_an FB A RAS L 7
[>—feasan cooRa_aomsssE coms_an FB A CAS L 7
[—feasan cooRa_aomsssE coms_an FB A VE L 7
[O—fesmanen cooRa_aomsssE coms_an FB A CKE 7
[—feasco cooRa_aomsssE coms_an FB A CSO L 7
[ eananen cooRa_aomsssE coms_an FB A DRAM RST 7
C>—maan cooRa_ao0se core_an FB A LMASS5. . 2> 2
> feean conra_aose cora_an FB A UVASS. . 2> 1
i S W cooRa_aose oS FB A WDQS<0> 7
[o>—feawas cooRa_ao0se choms_nas FB A WDQS<1> 7
[ A wgs cooRa_ao0se cooRa_nas FB A WDQS<2> 7
[O—navwnos cooRa_a0se choms_Das FB A WDQS<3> 7
>4 soceo conra_anse conRa_DeE: FB A RDQS<0> 2
[>__re_a soost cooRa_snse cooma_ngs FB A RDQS<1> 7
[>—sea s conra_anse J—— FB A RDQS<2> 2
[>—sea s conra_anse conRa_neE: FB A RDQS<3> 2
[>—faamave conra_anse conRa_paT, FB A DQ<7..0> 2
[>—feamave cooRa_ao0se cooRa_paTy FB A DQ<15.. 8> 2
[>—taa o avre croea_anse cooea_oa FB A DO<23..16> ”
e amavE cooRa_ao0se cooRa_paTy FB A DQ<31..24> ,2
[>—aaoan conra_anse conRa_paT, FB A DQM L<0> 2
> aaoua conra_anse J—— FB A DQM L<1> 2
[>—faa e conra_anse conRa_paT, FB A DQM L<2> .
>_feaoe cooRa_snse cooRa_DAT FB A DOV L<3> 7
[ BB woso cooRa_ao0se choms_Das FB A WDQS<4> 7
[>—feawas cooRa_ao0se choms_Das FB A WDQS<5> 7
[>—fe8 was cooRa_ao0se choms_Das FB A WDQS<6> 7
[>—E8.8 was cooRa_ao0se cooRa_nas: FB A WDQS<7> 7
[>—8B Eos cooRa_ao0se cooRa_nas FB_A_RDQS<4> 7
[>sa8 a0 conra_anse cooRa_oeE FB A RDQS<5> 2
[ sea s conra_anse cooRa_neE FB A RDQS<6> 2
[>_sea s conra_Anse e FB A RDQS<7> 2
[—feamave cooRa_ao0se cooRa_paTy FB A DO<39..32> 2
[>fe8oane coora_aose conRA_paT, FB A DQ<47..40> h
[ BB AvIE cooRa_ao0se cooRa_paTy FB A DQ<55..48> 7
e mane cooRa_a0se cooRa_paTy FB A DQ<63..56> 7
> fae o conra_anse conRa_paT, FB A DQM L<4> .
> faeou conra_anse conRa_paT, FB A DQM L<5> 2
[>—feamw cooRa_ao0se cooRa_paTy FB_A_DQW L<6> 2
> faeoe conra_anse conRa_paT, FB A DOM L<7> 2
P6 Net Properties

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ (cxs05_nores) QK SLOW: QK slow GPU CLK27M 76
[ cxs05_akezmss QK sow: ax son GPU CLK27M SS 76
O LS EGA QK LVDS 100D LvDS LVDS EG A CLK P 77
O LWDS EG A K LVDS_100D LvDs LVDS EG A CLK N 77
[ LVDS EG A _DAT. LVDS_100D LvDs LVDS EG A DATA P<2..0> 77
[ L\DS_EG A DA, LVDS 100D LvDS LVDS_EG A _DATA N<2..0> 77
[ LVDS EG B DA LvDS 100D LvDs LVDS EG B DATA P<2..0> 7
[ LVDS EG B DA LVDS_100D LvDs LVDS EG B DATA N<2..0> 77
> DM DP_100D pispLAayPorT | DPEG ML_P<3. . 0>
> DM DP_100D pispLayporTt | DPEG ML_N<3. . 0>
[ DP_AUX_CH DP_100D DisPLAYPORT | DP_EG AUX CH P
> DP_AUX_CH DP_100D pispLAyPorT | DPEG AUX CH N
= DP_100D pispiayporT | DPEG AUX CH C P
= DP_100D pispayporT |DPEG AUX CH C N

GDDR3 FB C/ D Net

Properties

T TVRE
ELECTR GAL_GONSTRAI NT_SET Prvs! caL sPACI NG
> eecaxe cooRa_son coora_aK FB B CLK P<0>
— cooRa_son coora_aLK FB B CLK N<O>
[ f=oaxe coore_son coore_ak FB B CLK P<1>
[ cooRa_son coora_aK FB B CLK N<1>
S moman GDDRA_40RSSSE aoRa_awn FB_B_MA<1.. 0>
> seman cooea_somssse coore_an FB B MA<12..6>
[ seman cooea_somssse coore_an FB B BA<2..0>
—fcman GDDR2_40RS5SE GDDR2_C\VD FB_B RAS L
[ seman cooes_somssse coore_an FB B CAS L
[—seman cooea_somssse coore_an FB B VE L
> _fecmanen [ — coore_an FB B CKE
[O—tamon copRa_aomssSE coora_an FB B CSO L
[>recoanen cooes_somssse coore_an FB B DRAM RST
>_recan cooea_dose coore_an FB B LMASS. . 2>
[ f=oan cooea_dose — FB B UWASS. . 2>
[>—£8.cunceo cooea_aose coore_ncs FB B WDQS<0>
[>sacunm cooea_dose coore_ncs FB B WDQS<1>
[ Facuncs GDDR3_40SE GhORA_DOS. FB_B_WDQS<2>
[>_secuns cooea_aose coore_ncs FB B WDQS<3>
[ &8 aoceo cooea_dose coore_ncs FB B RDQS<0>
[>—r8_c aoost cooea_dose coore_ncs FB B RDQS<1>
[>secaxs cooea_aose coore_nas FB B RDQS<2>
[>secaxs cooea_dose coore_ncs FB B RDQS<3>
[>—secomans cooea_dose cooRe_paT FB B DO<7..0>
O Fecmane GDDR3_40SE GDDRA_DAT, FB_B_DQ<15.. 8>
[ secoane cooa_dose cooRe_paT FB B DQ<23..16>
[>secooane cooea_aose cooRe_pa FB B DO<31..24>
[>acoan cooea_dose cooe_paT FB B DQM L<0>
> _facoua cooea_dose cooRe_paT FB B DQM L<1>
[>—sacoue cooea_dose cooRe_paT FB B DQM L<2>
[>_recoon cooea_dose cooRe_pa FB B DQM L<3>
[>—re.nvecsn cooea_dose coore_ncs FB B WDQS<4>
[>sanvo cooea_aose coore_nas FB B \DQS<5>
[>—sanvos cooea_aose coore_ncs FB B \DQS<6>
[ F8.nuncs GDDR3_40SE GhORA_DOS FB_B_WDQS<7>
[ 8.0 enosa GDDR3_40SE GhORA_DaS. FB B RDQS<4>
[>sanso cooea_dose coore_ncs FB B RDQS<5>
[>—sanaxs cooea_aose coore_ncs FB B RDQS<6>
[ _senaxs cooea_aose coore_nas FB B RDQS<7>
[>—sanmans cooea_dose cooeRe_paT FB B DO<39..32>
[>—senoane cooea_dose cooRe_paT FB B DQ<47..40>
[>__ra.n.oq avie cooea_dose cooRe_paT FB B DO<55. . 48>
[ _senooane cooea_dose cooe_paT FB B DQ<63..56>
[>aooan cooea_dose cooe_paT FB B DQM L<4>
[>faoou cooea_dose cooRe_paT FB B DQM L<5>
O f=ooae GDDRA_40SE GDDRA_DAT, FB_B_DOM L<6>
£eD o cooea_dose cooRe_paT FB B DQM L<7>
—

GPU ((¥6) Constraints
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MB9 Specific Net Properties

MB9 Specific Net Properties

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
NET_TVPE NET_TVPE
SENSE_1TOL_55S * 11 0 FFPAIR =55_CHM SE =55_CHM SE =55_CHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OO ENETCONN P<3..0>
THERM_1TOL_55S * =1:1_Dl FFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R [ — MBI 100D R = [ (PCLE _EXCARD) PCE_90D POE PCl E EXCARD R2D P 7 32 89
— ENET_MDI_100D ENETCONN ENETCONN N<3. . 0> 35
[5>—(PCLE_EXCARD) palE 90D eaie PCl E_EXCARD R2D N 7352 80
DI FFPAI R * =1:1_DI FFPAIR =1:1_DI FFPAIR =1:1_DI FFPAI R =1:1_DI FFPAI R = SATA_100D SATA SATA ODD R2D UF P a9
(B0 e E 90D paE PCE MN_RD P a1 8o
e SATA_100D SATA SATA ODD R2D UF N 2 D pore-M N
SATA_100D SATA SATA ODD D2R UF_P - D pore v palE 00D paE PCE MN_R2D N e
= i i CLK_PCLE 1000 CLK_PClLE PCl E_CLK100M M NI _CONN P a
= SATA_100D SATA SATA ODD D2R UE_N N
= CLK_PCIE_1000 CLK_PCLE PCIE CLKIOOM M NI_CONN N .
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT = SATA_100D SATA SATA_HDD D2R UF_P 39 1TOL Dl EEPAL CHGR CSI R P
P SATA_100D SATA SATA HDD D2R UF N 2 = = RN o
SENSE i =2:1_SPACI NG 2 1TO1_DI FEPAL CHGR CSl _R_ 61
= SATA_100D SATA SATA HOD R2D UF P % 1TOl DI EEPAL CHGR CSO R P
THERM - =2:1_SPACI NG 2 = SATA_100D SATA SATA_HDD_R2D_UF_N 3s L0 = R N e e
= 1TO1_DI FEPAL CHGR CSO 46 61
— ENSE DI FEPAI R ENSE_1TQ1 ! ENSE GFXI WP6_VSEN P 78
AUDI O * =2: 1_SPACI NG ? (USB EXTA) USB 90D USB. USB2 EXTA MUXED P a0
— ENSE_1TQ1 ENSE GEXI WP6 VSEN N 78
[ (USB_EXTA) UsE_e0n Lse USB2 EXTA MUXED N w0
[ SENSE DIEEPALR ENSE_1TCL EnsE MCPCOREI SNS P 47 65 B2 LT1 P
> (USB_EXTA) UsB_e0D Use us a0
ENSE_1TCL ENSE MCPCOREI SNS N a7 65 USB2_LT1_N
[— =3 (USB_EXTA) UsE_e0n se w0
> CPLTHENS D2 e ThERM 1Tl TeERM CPUTHVENS D2 P P
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT 7 (USB_EXTD) use_90D use CONN_TPAD USB P
= THERM 1TCL THERML CPUTHVBNS D2 N -
, N O TLERNAE s (USB_EXTD) Use_eon usa CONN_TPAD_USB_N
ENETCONN 25 MLS D o teRD 0o THERM 1T THERM 10 48 DI T (SR CANERA) Ler s0n . USE CAMERA CONN P "
= THERM 1TOL THERM CPU_THERMD_N 10 48
7 (USB CANVERA) USB_90D usB USB CAMERA CONN N 31
[ CRUTHVENS D 0P THERM 1TQL ! THERM GPUTHVENS D P a8
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT = USB 90D use CONN_USB2_BT_P 31
= THERM 1TCL THERML GPUTHVBNS D N -
T Usa aon usa CONN USB2_BT N .
G\D * =STANDARD ? [ED>—euTEmD Do THERM 1TO1_! THERM GPU TDI ODE P 48 76 USB LT2 P
7 Usa 90D Lse a0
THERM 1TOL THERM GPU TDI ODE N 48 76 USB LT2 N
PP1V8_MEM B =STANDARD 2 = T Usa 90D Lsa a0
[ Mermens o op THERM 1TOI THERM MCPTHVBNS D P -
MCP = use_son len USB2_EXCARD CONN_P s
= THERM 1TCL ThERM THVENS D N -
e Lsm_a0n usa USB2_EXCARD_CONN N y .
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT B MCP_THERMD DP. THERM 1TOL_! THERM MCP_THMVDI ODE P 21 48 DPIGAUX CHCP
= oe_1000 DL_SPLAYPCRT 80
> —— - MCP_THVDI CDE N n P G ALK GH &N
GND_P2MM * 0.20 MM 1000 1VO5CPUI SNS R P = DP_100D DI SPLAYPCRT. 80
e ENSE_DI FEPAIR ENSE_1TCL EnsE a7
N 1VO5CPUI SNS R N [ MCP_PE4_REFCLK CLK PCIE 100D | QK POE PCl E_CLK100M EC P 9 32
PUR_P2MM 0.20 MM 1000 15 ENSE_1TQ1_ ENSE a7 — CLK_PCLE 100D | QK POE PCl E CLK100M FC N 9 32
[I55> SENSE DIEEPALR ENSE_1TCL EnsE DDRI SNS R P a7 = PCI E EC R2D P
DDRI SNS R N [y PAE FC R2D PCE 90D PCLE Cl C C o 32
> ENSE_1TCL EnsE a7
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET GPUI SENS P PO E 20D PaE PCIE FC R2D C N 9 32
e ENSE_DI FEPAIR ENSE_1TCL EnsE a7 PCI E FC D2R P
GPUI SENS_N - POLE EC D2R pae aon saE oo
VEM CLK @0 R @D_P2MM = ENSE_1TCL EnsE a7 PCIE FC D2R N
[EESS 1VO5CPU P =2 Pl E 90D POE Cl C o 5
TTeD_ SENSE DI EFPAIR ENSE_1Tn_t ENSE 47 66 PCIE FC R2D P
MEM_CVD D * G\ND_P2MM 1VO5CPU N = PCILE 90D POE 0
=> ENSE_1TCL EnsE 47 s PCIE FC R2D N
MEM CTRL ap G\D_P2WM DDRI SNS_P = BCLE_ 00 BALE 2
* ENSE DI FEPAI R ENSE 1TQ1 ENSE a7
X | = ! —H A I SNS N — K PCIE 1000 CK PCE PCl E_CLK100M EXCARD CONN N ; 4,
ENSE_1TOL EnsE DDRI =5
MEM DATA e . @D_P2vm = - P1VBGPU P v (BE] ak paE 1000 akpae |PCIE CLK1I00M EXCARD CONN P 5,
- o . [I58)—SENSEDLEERALR ENSELIaLS ENSE P1VBGPU N “ — SPK_oUT DI EEPAI R AUDL O SPKRCONN_L_P_OUT 57 s
* ENSE 1TQ1 ENSE
e - [ = I'SNS CPU P - — DI EEPALR AUDLO SPKRCONN L_N_OUT 75758
[ FENSEDLEERALE ENSELTAL ENSE I'SNS OPU N © [ SPK_oUT DI FEPAI R AUDLO SPKRCONN_S_P_OUT 757 58
ENSE_1TOL EnsE 6
= 1100 e m— DI EEPAI R AUDL O SPKRCONN_S_N_QU 757 58
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — D roD—SPK DLEEPALR ADLO SPid N R P reres
- = - =~ - T L =z DI EEPAL R AUDL O SPKRCONN R _N_QUT 757 58
CLK_FSB oo * G\D_P2MWM E 20 DI EEPALR AUDI O SPKRAMP_L_P_QUT .,
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET cPu_cow feXs) * aD_P2ma [ i — e e = DLEEPALR AUDLO SEK LN 7
_ 5 = > ) > RULE - - = B PoR PP3V3 SO 78 = DI EEPAI R AUDI O SPKRAMP_R P_QUT -,
CLK_PCI E GND * G\D_P2MM CPU_GTLREF GND b G\D_P2MM — B_PONER PP1V5 SO = DI FEPAI R AUDLO SPKRAMP_R N _QOUT ,
PCIE fevs) . QD_P2WM CPU_VCCSENSE S . QO P2 [ SENSE DIEEPALR ENSE_1TO1_! ENSE P1VBGPUI SNS P = DI EEPAL R AUDLO SPKRAMP_ S P_OUT .,
- - - = ENSE_1TOI ENSE P1V8GPUI SNS N — DI EEPAL R AUDL O SPKRAMP_S N OQUT .,
SATA G\D * G\D_P2MM FSB_DSTB FSB_DSTB * G\D_P2MM = ENSE_DI FEPAI R ENSE_1TQ1_! ENSE P1VBGPUI SNS R P a7
usB G\D * GND_P2MM = ENSE_1TQ1 ! ENSE P1VBGPUI SNS R N P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
CLK_PCIE SB_PONER * PWR_P2MM - = - = = b
ENET_MDI ao * G\D_P2MM
SATA SB_PONER * PWR_P2MM
usB SB_PONER . PWR_P2MM
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MEM_40S * 0.09 W 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM _40S_VDD * 0.09 MV 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
LvDS ao * G\D_P2MM
- MEM_70D * 0.09 W 5.8 WM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Menory Constraint Rel axations MENLTOD VoD ; 0,09, loomL
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
: PClI E_90D * 0.09 W 100 ML
Al low 0.127 necks for >0.127 lines for GMCH fanout. OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP USB_90D TOP 0.09 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D BOTTOM 0.127 Mv 6.35 MM
— MCP_DV_COwP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_MEM_COVP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_M | _COwP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_USB_RBI AS TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COwWP * 0.25 MM 250 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
- H H CPU_27P4S BOTTOM 0.23 MM 100 M L
G aphi cs , SATA Constrai nt Rel axati ons overw b oerte | owmce overs o overs o overs o overs o overs o
Alternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff) PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET MEM 40S 1 SL4, 1 SL9 Proj ect Specific Constraints
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
LVDS_100D BGA 100_DI FF_BGA SYNC_MASTER=MUXGFX SYNC_DATE=02/ 21/ 2008}
— — — MEM_40S_VDD ISL3, 1SL10 N — —
DP_1000 BGA 100_DI FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE NOTI CE OF PROPRI ETARY PROPERTY
MEM_70D ISL4,1SL9
SATA_100D BGA 100_DI FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE E;%%&Lﬁb%pﬁgpﬁEﬂw e PoSESSR Y
MEM_70D_VDD ISL3, 1sL10 N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE | TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Ground-referenced nenory signals (DQ DOM DQS) MAY route on |1SL9 (VDD-referenced pl ane)but not next to VDD island.

Forces power-referenced nenory signals (CLK, ADDR, CTRL) to not route on

1SL3, 1SL4 & | SL10( G\D-r ef erenced pl anes).

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

SI ZE DRAW NG NUMBER REV.
D 051- 7902 D
d; APPLE | NC. e = =
NORE 108 109
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MD9 Boar d- Speci fi c Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS PRI | OEREPRR
TOP, 1SL2, 1SL3, I SL4, | SLS, I SL6, | SL7, 1 SL8, | SL9, | SL10, | SL11, BOTTCM NO_TYPE, BGA " 15.5.1
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =50_CHM SE =50_CHM SE 14 mm Y Y DEFAULT * 0.1 MW ? * * BGA BGA_P1MWM
STANDARD * Y =DEFAULT =DEFAULT 10 MW =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM_CLK * BGA BGA_P2MM
BGA_P1MWM * =DEFAULT ? CLK_FsB * BGA BGA_P2MM
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
BGA_P2MM * =DEFAULT ? CLK_PCIE * BGA BGA_P2MM
55_OHM SE TGP, BOTTOM Y 0.090 MM 0.090 MM
BGA_P3MWM * =DEFAULT ? CLK_SLOW * BGA BGA_P2MM
55_OHM SE . Y 0.076 MM 0.076 M1 =STANDARD =STANDARD =STANDARD
FSB_DSTB FSB_DSTB BGA BGA_P3WM
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
NOTE: From T18 M.B, changed to refl ect MP9 stackup.
ALLON ROUTE 1.5:1_SPACI NG . 0.15 MM 2
PHYSI CAL_RULE_SET LAYER ONEY M NIMUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1.8:1_SPACI NG . 0.18 M 2 SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
50_OHM SE TGP, BOTTOM Y 0.110 Mv 0.095 MM by~
2: 1_SPACI NG * 0.2 WM ? 2X_DI ELECTRI C b 0. 140 W ?
50_CHM SE . Y 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD =
2.5:1_SPACI NG o 0.25 W ? 3X_DI ELECTRI C * 0.210 WM ?
3: 1_SPACI NG * 0.3 WM ? 4X_DI ELECTRI C h 0.280 MM ?
4: 1_SPACI NG * 0.4 M ? 5X_DI ELECTRI C * 0.350 MM ?
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_OHM_SE TGP, BOTTOM Y 0.165 MV 0.095 MV
40_CHM SE . Y 0.135 Mv 0.135 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_OHM_SE TOP, BOTTOM Y 0.310 Mv 0.095 MM
27P4_OHM_SE * Y 0.250 M1 0.250 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DIFFPAIR * N =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MW
70_OHM_DI FF 1SL3, 1 SL4 Y 0.160 M1 0.160 M1 0.175 W 0.175 W
70_OHM_DI FF 1SL9, 1 SL10 Y 0.160 M1 0.160 M1 0.175 W 0.175 W
70_OHM_DI FF 1SL2, 18111 Y 0.170 M1 0.170 M1 0.150 WM 0.150 WM
70_OHM_DI FF TOP, BOTTOM Y 0.170 M1 0.095 M 0.150 WM 0.150 WM
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 1SL3, 1 SL4 Y 0.125 M1 0.125 M1 0.180 WM 0.180 WM
80_OHM DI FF 1SL9, 1 SL10 Y 0.125 M1 0.125 M1 0.180 WM 0.180 WM
80_OHM_DI FF 1SL2, 18111 Y 0.140 M1 0.140 M1 0.190 WM 0.190 WM
80_OHM DI FF TGP, BOTTOM Y 0.140 M1 0.095 M 0.190 WM 0.190 WM
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, 1 SL4 Y 0.102 M1 0.102 M1 0.220 W 0.220 W
90_OHM DI FF 1SL9, 1 SL10 Y 0.102 M1 0.102 M1 0.220 W 0.220 W
90_OHM DI FF 1SL2, 18111 Y 0.115 M1 0.115 M1 0.230 W 0.230 W
90_OHM DI FF TGP, BOTTOM Y 0.115 Mv 0.095 MM 0.230 W 0.230 W
PHYSI CAL_RULE_SET LAYER ALFON RQUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP 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
—RULE_| ON LAYER? —RULE_| ON LAYER?
100_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA * =100_cHWLOI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
100_CHM DI FF 1SL3, 1 SL4 Y 0.080 M 0.080 M1 0.200 WM 0.200 WM 100_DI FF_BGA 1SL3, 1 SL4 Y 0.075 M1 0.075 M1 0.125 W 0.125 W p Rul finiti
CB ul e Definitions
100_CHM DI FF 1SL9, 1 SL10 Y 0.080 M 0.080 Mv 0.200 WM 0.200 WM 100_DI FF_BGA 1SL9, I SL10 Y 0.075 M1 0.075 M1 0.125 W 0.125 W
. . . . . SYNC_MASTER=MB9_M.B SYNC_DATE=01/ 22/ 2008
100_CHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 MM 0.220 MM 0.220 MM NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer layers and 95-ohns on inner |ayers.
NOTI CE OF PROPRI ETARY PROPERTY
100_OHM DI FF TGP, BOTTOM Y 0.089 M1 0.089 M 0.220 W 0.220 W
THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, | NC. THE POSSESSOR
ALLON ROUTE AGREES TO THE FOLLOW NG
PHYSI CAL_RULE_SET LAYER AEONEY M NIMUM LINE WDTH | M NI MJUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
110_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD Il NOT TO REPRODUCE CR COPY I T
11l NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
110_CHM DI FF 1SL3, 1SL4 Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW
STZE | DRAW NG NUVBER REV.
110_CHM DI FF 1SL9, 1 SL10 Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW D
051- 7902 D
110_CHM DI FF 1SL2, 18111 Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW e
) APPLE | NC. SOACE =T o3
110_CHM DI FF TOP, BOTTOM Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW e 109 109
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