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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 MP8_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 MB8_COMMON, EEE_6VJ, CPU_2_8GHZ, FB_512_HYNI X, AUDI O_HB FB_512_Q MONDA VRAMA, 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 Tl CAL BOM OPTI ON PART NUVBER ary DESCRI PTI ON REFERENCE DES CRI Tl 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, 28MV X 6 MM [ EEE: 6N1] CRI TI CAL EEE_6N1 33850654 1 LG et 19048 P OMG LMK PG £ 12 U4100 CRI TI 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, DEVELOPVENT, 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 U5701 CRI T1 CAL TPAD_ PROG
826- 4393 1 LBL. P/N LABEL. PCB, 28MM X 6 MM [ EEE: 6VK] CRITI CAL EEE_6VK 33550384 1 IC,32MBI T 8-PIN SPI SERI AL FLASH, SO C8 u6100 CRI TI CAL BOOTROM_BLANK
AI t ern at es 34152447 1 I C, EFI ROV DEVELOPMENT, VB8 U6100 CRI Tl 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 13850602 At e A o S 514- 0613 1 CONN, RCPT, S/ PDI F, 3. 5MVl COMBO, RX, FL J6750 CRI Tl 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 Tl 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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1. 05V TO 3. 3V LEVEL TRANSLATOR (MB8: ON I CT FI XTURE)

=PP3V3_S0_XDP

FER

o2 1312 11 10 5 SPEVO5_SO_CPU : To XDP connect or
and/ or | evel transl ator
From XDP connect or Ug-:gao
JTAG ALLDEV JTAG ALLDEV
100601 |2 Q0602 w0 o pn—FOETEK xop .
(%J%lUF == St F e % XDP VS ROG03 PLACEMENT_NOTE=P| ace near pin UL000. AB3
= = o715 10 6 [T XDP_TRST_L o 10 XDP_TDO . 1 2 XDP_TDO_CONN gy 35
] L iy XDP connect or
JTAG_ALLDEV
RO601*
10K
5%
1/16W
a2, o 3
I From XDP connect or Ul400
VCCA .
U0600 or via level translator
NLSVAT244 NMCP
712106 XDP_TCK 2 la Bl 10 e mase=tre JTAG MCP_TCK 44z
NOSTUFF - 3 e B2 o9 JTAG _MCP_TDI 1321 28 xoP _ .
RO602! e XDP TMB ™ B3l 8 JTAG NCP_TNB O Rogo4 PLACEMENT_NOTE=PI ace near pin U1400. F19
) o100 XDP_TRST_L 5 |ag JTAGALLDEY o v pase-rme JTAG MOP_TRST_L o, ., n JTAG MCP_TDO , 1 2 JTAG MCP_TDO_COMN 5
1/16W 5%
W65 5 JTAG LVL_TRANS_EN_L 12 Joe- "RO606 s XDP connect or
an 58K 402
= MAKE BASE=TRUE
NOSTUFF
RO605 PLACEMENT_NOTE=PI ace cl ose to U8000
o Uus000 s _=PP3V3_GPU_VDD33 L 0K, GPU_JTAG NG,
vcc ml I 1/1{5W
,AR80L - — GPU_JTAG TCK - = Mos"
- GPU_JTAG TDI
2|A !@ vl 4 GPU_JTAG TMVS 675
. — GPU _JTAG TRST_L GPU JTAG TDO _— _ TP_GPU JTAG TDO
GMUX CPLD Programm ng Port NCx—LINC sorggg NGHE—xNC - - MARE_BASESTROE
GVIX_JTAG GND
CRI Tl CAL o
PLACEMENT_NOTE=PI ace cl ose to U0600
JO600 J -
1909782 L
M RT- SM =
() 7
N =PP3V3_S0_XDP
2 TDO
of | ™ U9200
ola TVG
: GVIUX
s TCK JTAG GMUX_TCK
JTAG GMUX_TDI o a
o4 JTAG GMUX_TMB oas
s JTAG GMUX_TDO
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Functi onal Test Points
Fan Connectors
FUNC_TEST
3 TPs
— TRUE =PP5V_SO_FAN LT n per Fan
- TRUE FAN LT _PVW w0
[— TRUE FAN LT _TACH w0
— TRUE FAN_RT_PVW w0
— TRUE FAN_RT_TACH w0 5 TPs
T TRUE GN\D D per Fan
LVDS Connectors
FUNC_TEST
> TRUE =PP3V3 SO DDC LCD 576 79
= TRUE PP3V3 SW LCD 70
BKL Y 79 84
e e LVDSSDSCCCLK Speaker Connectors
[ 79 80
D TRUE LVDS DDC DATA 0 80
D: Z TRUE LVDS_CONN_A DATA N<O> 70 5 s FUNC_TEST 8 Me Lo
= TRUE LVDS CONN A DATA P<0> 0 80 94 [ TRUE
=8> TRUE. Bl_MC SHI ELD
[y BI_MC H
TRUE LVDS CONN A DATA N<1> 79 80 94 == TRUE
@ TRUE LVDS CONN A DATA P<1> o 80 o4 =5 TRUE SPKRCONN L_P_OUT
> TRUE SPKRCONN _L_N_QUT
[y TRUE LVDS CONN A DATA N<2> I 2> 1%& ggﬁms S E ouT
> TRUE LVDS CONN A DATA P<2> 70 80 94 nE} TR SPKRCO\‘N RN aJ
[ TRUE LVDS CONN A CLK F N 79 o4 = TRUE SPKRCONN_S_N_QUT
= TRUE LVDS CONN A CLK F P 70 04
D TRUE LVDS CONN B DATA N<O> 70 80 94 e @D
= TRUE LVDS CONN B DATA P<0> 0 80 94 J: p—
=D TRUE LVDS CONN B DATA N<1> 70 80 94
[y TRUE LVDS CONN B DATA P<1> 70 80 94
[} TRUE LVDS CONN B DATA N<2> 70 80 94
5> TRUE LVDS CONN B DATA P<2> 70 80 94
DY TRUE LVDS CONN B CLK F N 79 94 SATA ODD Connectors
= TRUE LVDS CONN B CLK F P 70 04
FUNC_TEST
= TRUE LED RETURN 1 o 84 .
== TRUE LED RETURN 2 7o 84 555> TRUE ;ziv oi:,)v SEDTDECT
=59 TRUE LED_RETURN_3 76 84 = TRUE SATA oD P
= TRUE LED RETURN 4 o B4 =5 TRUE ST (o] Rep B
= TRUE LED RETURN 5 70 84 =2 TRUE SATA_ODD_DZR_C N
= TRUE LED RETURN 6 o 84 > TRUE obD
5> TRUE SATA_ODD D2R C P
TRUE GN\D
.

EXCARD Connect or

4
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POVNER RAI LS

PM SLP_S3_L

17 32 89

17 32 89
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PPBUS_G3H

TRUE

PPBUS_CPU | MVP_| SNS

TRUE

PP3V42_ G3H

TRUE

PP5V_S3

TRUE

PP5V_S0

TRUE

PPVCORE _SO_CPU

TRUE

PPVCORE SO_MCP_REG

TRUE

PPVCORE SO_MCP

TRUE

PP3V3_S5

TRUE

PP3V3_S3

TRUE

PP3V3_S0

TRUE

PP2V5 S0

750!

TRUE

PP1V2_SO

32

TRUE

PP1V8 SO

13 21

a5 G0

FUNC_TEST
E TRUE USB2_EXCARD _CONN N 32 o5
[z TRUE USB2_EXCARD CONN P 2 o5
= TRUE PCl E_ CLK100M EXCARD CONN N sz ss
= TRUE PCl E_ CLK100M EXCARD CONN P 2 ss
G TRUE PCl E EXCARD R2D N 42 89 95
Em TRUE PCl E_ EXCARD R2D P 32 89 05
[E—IRUE PCl E_ EXCARD D2R P
= TRUE PCl E_ EXCARD D2R N
> TRUEPP3V3_S3_EXCARD _SW TCH
> TRUE PP3V3_S0_EXCARD_SW TCH s
= IRUE PP1V5_SO_EXCARD SW TCH
=2 IRUE PLT_RESET_SWTCH L
[ TRUE EXCARD CPPE L =
= TRUE EXCARD CPUSB L s
[ TRUE EXCARD_CLKREQ CONN L
> IRUE SMBUS MCP 0 CLK
[ TRUE SMBUS MCP 0 DATA

13 21 45 90

TRUE
TRUE

PP1VBR1V5 S3

PP1VBR1V5 SO FET

TRUE

PPMCPDDR | SNS

BEEEREEENEEEUEREEY B

TRUE

PP1V05 SO REG

o]
]

TRUE

PP1V2R1V05_S5

TRUE

PPCPUV SO

TRUE

PPCPUFSB | SNS R

TRUE

PPOVOROV75_S0O

TRUE

DDRVTT
PP1V2R1VO5_ENET

TRUE

PP3V3_ENET_PHY

5T

TRUE

PPVP_FW

TRUE

PP1VO_FW

TRUE

PP3V3_S0GPU

TRUE

PP1V1 SOGPU REG

TRUE

PP1V8_SO0GPU_ | SNS

TRUE

PPVCORE_GPU

TRUE

PP1V8_SO0GPU_| SNS R

TRUE

PP3V3_S5_AVREF_SMC

Elefele elefele elefelc e e

TRUE

PPVOUT_SO0_LCDBKLT

|
5

TRUE

PPDCI N_G3H

TRUE

PPVTTDDR S3

TRUE

PP1V8_GPUI FPX

Be

a2 a3

79 84

D 5 TPs

21 34 37 42 44 68 81 83
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| CT Test

Poi nts
CPU FSB NO TESTs

| PD_FLEX_CONN

TRUE

0yooo0 U 0 000

NO_TEST
TRUE FSB_A L<31..3>
TRUE ESB_ADS L
TRUE FSB_ADSTB L<1..0>
TRUE FSB D L<63..0>
TRUE FSB DI NV_L<3..0>
TRUE FSB_DSTB L_N<3..0>
TRUE FSB _DSTB_L_P<3..0>
TRUE FSB HT L
TRUE FSB_HI TM L
TRUE FSB_LOCK L
TRUE FSB REQ L<4..0>

= TRUE PP18V5_S3
TRUE TPAD D _F

FIEENE

75

TRUE 72 CS L
TRUE Z2_DEBUG3
TRUE Z2_NOS|

};
N
<
T

TRUE

72

E
Y
g
:
|

2 TRUE 72 _BOOST EN

Py TRUE Z2 _HOST TNTN
= TRUE Z2_BOOT_CFGL
o TRUE Z2_CLKIN
et TRUE Z2_KEY _ACT_L
= TRUE Z2 RESE 0 0
™ TRUE PSOC_M SO
=t TRUE PSOC_MOSI
= TRUE PSOC_SCLK
= TRUE SVMBUS SMC_A_S3_SDA s«
ey TRUE SVBUS _SMC_A_S3_SCL .«

T TRUE _ PICKB
KEYBOARD CONN
TRUE  PP3V42 G3H
TRUE W5 KBDI
TRUE K
T TRUE  \\5 KBD3
T TRUE W5 KBD4
B TRUE W
B2 TRUE WS KBD6
o> IRUE WS KBDY
TRUE
> TRUE W5 KBDO
> TRUE WS KBDIO .
P2 TRUE W6 KBDI1
B2 TRUE WS KBDI?
O TRUE WS KBDI3
> TRUE  VI6 KBD14
O TRUE  \\5 KBDI5_CAP
TRUE W5 KBD16 _NUM
2 TRUE WS KBDI7~
o TRUE 8
P TRUE W5 KBDLY
B TRUE WS KBD20
D TRUE WS KBDR1
= TRUE KBD22
B TRUE W5 KBD23
B2 TRUE WS KBD ONOFF L .
> TRUE W5 LEFT SHI FT KBD .,
P TRUE WS LEFT_OPTION KBD -
O TRUE W CONTROL_KBD~ .,
2 TRUE  KBDLED ANCDE
= TRUE TPAD GND_F -
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" G3Hot " (Alvvays Present Rails 33V—2 5V Ralls 18V/DDR15V Rail s "FW (FireWre) Rails
61 _=PPBUS G3H — N u NFW DTH: - 7 46 s _=PP3V3_S5_REG — P3) NFW T 7 95 &7 _=PP1V8 SO REG — PP1V8 SO 7
I E8: 25 (E%j;%@%:\/\#mmg 5 m 500 mA max supply yaﬁ;kég%wsﬁﬁg 3 m
P5VP3V3 NAKE_| AGRSE=Shue

o - =PP3V3_S5_MCP_A01 2 44 190 mA |_— =PP3V3RIV8 SO _MCP | FP_VDD 15 25 s _= — PPVP_FW ;

_ = -Se-RiL — T R

=PP3V3_S5_ROM s ;P%%Eleig\}/\lEP )

_ =PP3V3_S5_MEMRESET 20 s« _=PPDDR S3 REG — PP1V8R1V5 S3 7 L = _FW POR

=PEVIN S0_CPUVITSO ss =PP3V3_S3_P3V3S3FET . - WA WERES T — =PPVP_FWPHV_CPS FET

=PPBUS_SO_LCDBKLT 8s

VOLTAGE=L. 5V
79 MAKE_BASE=TRUE

=PP3V3_S0_P3V3SOFET .
=PP3V3_GPU_P3V3GPUFET o
=PP3V3_S5_PWRCTL o
=PP3V3_S5_P1VO5FET 60

=PP1V8R1V5 SO MCP FET 69
=PPVI N_SO_DDRREG LDO 64
=PP1V5 S3 MEM A 28
=PP1V5 S3 MEM B 29

=PPBUS_S5_FWPWRSW a7
=PPVI N GPU GPUVCORE 78

— =PPVIN _S5_CPU | WP_I SNS R 1 - -
— =PPVI N_SO_P5VRTSO_MCPCORE . IEE?@ gg MP 6 2 =PP1V5 S3 MENRESET %
— =PPVI N _S3_DDRREG a :PP3V3 FWMLCATEVG ACTI VE 820 so _=PP1VBRIV5 SO FET — PP1VBRLV5 SO FET 7
— =PPVIN_SOGPU P1V8P1V1 . = 7 - M N-RECKW BTH=0. 5
— =PPVBAT_G3H P3V42G3H 0 VL TACL SV e
E =PPVI N_SO_P1V05S5 67 __ =PP3V3_S5_NMCPPVWRGD 4771 MA =PPMCPDDR | SNS R a7
— =PP3V3_FW LATEVG ° 130 nA ¢ _— =PP1V5 SO CPU "o
— =PP3V3_S5_P1VO5SENETFET . 500 A e w
w =PPVIN S5_CPU | WP_ISNS _ , PPBUS CPU | M/P | SNS , ==PPaVs_S5_PSVSENETEET - =PP1V5_FC_OON - . =PP1VO_FW REG _ PP1VO FW ,
- gﬂ%ﬁ%ﬁ%ﬁgﬂ E\TIEFES 25 — ® .41 __=PP1VBRIV5 SO MCP NEM — PPVCPDDR | SNS . - \R/ﬂRHXIE%W B\B:'Egﬁ g
Aske R ek
— =PPVIN S5_CPU_| MP - » =PP3V3_S3_ FET _ PP’T;VSE s3 Ve sy - = _FW FWPHY w
— — &’ ; E gga& — =PP1V5 SO MEM A 28 o
\I\%EA%E %xLE — =PP1V5 SO MEM B
= . P 29 )
o =PP18V5_DCI N CONN &lﬁgﬁfﬁl@%g P ; E _oeorooR L SNS ® "GPU' Rails
AGESTY. 6V ___=PP3V3_FW REG . - » _=PP3V3_S0GPU_FET — PP3V3 SOGPU ;
PERsEET — =PP3V3_S3_SMBUS SMC A_S3 P s _=PP1V05_SO_FET _ PP1VO5 SO REG , - @A&U NR-W BHHES: 30NN
_ =PPDOI N _S5_CHGR . = = ML oS ¢ Ao e
— = VA TAG T 05V ___=PP3V3_GPU VDD33
_ w0 ke ot TRV o576
« =PP3V42 GBH REG — }Zhg;&z EFES T — =PP3V3_S3 TPAD — =PP1V05_SO_MCP_AVDD UE . — =PP3V3_GPU M O -
- — =PP1V05 SO MCP_PEX DVDD s 24 -
RREBASE=TRUE —__=PP3V3_S3_WAN u 1034 m — _=PP1V05 SO MCP PLL UF 2 —_=PP3V3_GPU LVDS DDC w0
— =PP3V42_ G3H SMCUSBMUX w0 — =PP3V3_S3_MP_GPI O n —  -PP1V05 SO MCP SATA DVDD -
— =PP3V42_G3H SMBUS_SMC BSA s — =PP3V3_S3_VREFNRGN . —  -PP1V05 SO MCP HDM_ VDD 16 2 ___=PP3V3_GPU PWRCTL o
— =PP3V42_ G3H LI DSW TCH “ — =PP3V. > i — —PP1V05 SO VM o — =PP3V3_GPU VCORELOG C
— g — =PP3V3_S3_EXCARD = - [:
= ;EE@I\% gg ghp/glﬁgg “ = =PP3V3_S3 P1V8S0 " 2 _=PP1VO5_SO_MOP_PEX DVDD — =PP1V05_S0_NCP_PEX_DVDDO It = =PP3VS_GPU P1V8SO &
= =PP3V42_G3H_PVRCTL oo @ _=PP3V3_SO_FET — PP3V3_S0 s o [ =PP1V05 S0 MCP_PEX DVDOL v
— _PP3V42 G3H o mﬁgg%\gﬂ:ﬁg %8W 24 PP1VO5_S0_MCP_PEX_AVDD — =PP1V05_S0_MCP_PEX_AVDDO 17 82 =PP1V1—SOGDU—REG — PP1V1_SO0GPU_REG 7
— =PP3V3_S5_RTC D 26 MAKE_BASE=TRUE MAKE_BASEZTRUE —1 —PP1V05 SO MOP PEX AVDDL — NN LW DTHE 6
— -PP3V42 G3H BATT w __ _=PP3V3_S0_LPCPLUS 2 == v VOLTAGE-T. 1V "
— =PP3V42 G3H TPAD o — =PP3V3_S0_SMC 43 245 _ =PP1VO5 SO MCP SATA DVDD =PP1V05_S0_NCP_SATA_DVDDO 20 MAKE_BASESTRUE
— =PP3V42_G3H BMON | SNS Pe — =PP3V3_S0_SMBUS_SMC B_S0 s - — =PP1Vl GPU PEX | OVDDQ 70
— = a6 — =PP3V3_S0_MCPDDRI SNS a 24 __PP1VO5 SO _MCP_SATA AVDD — =PP1V05_S0_MCP_SATA AVDDO 20 —— =PP1Vl GPU PEX | OVDD 70
5V Raﬁ s - - — =PP3V3_S0_GPU1V8I SNS - MAKE_BASE=TRUE - —  =PP1Vl GPU PEX PLLXVDD 0
— =PP3V3_S0_ CPUTHVMSNS 8 — =PP1V1 GPU PLLVDD 5
«» =PP5V_S3_REG _ PP , — =PP3V3_S0_GPUTHVSNS 1 (1.1V for A01) — =PP1VI GPU H PLLVDD -
— N LI NE WDTH=8 g mm — =pP3V3 SO EAN LT s7 _=PP1V05_S5_MCP — PP1V2R1V05_S5 7 — —pP1V1 GPU VID PLLVDD
DTH= 5 mm 49 M N_LINE WDTH=0. 6 nm 75
mﬁ’*&%:w — =PP3V3_S0_FAN RT 10 Voiraeesr bey =02 ™ —  =PP1VI_GPU FBPLLAVDD .
___=PP5V_S3_SYSLED — =PP3V3_S0_| WP 241 mA max | oad VRKE_BASE=TRUE — =PP1V1 GPU | FPCD | OVDD
== a3 = _ppav3 S0 P L o2 105 mA/ 241 mA L~ =PP1V05_S5_MCP_VDD_AUXC 22 24 — "
=—=! 53 a1 == WRC o8 130 MV 0 mA —— =PP1V05_ENET_P1VOS5ENETFET 2
— =PP5V_S3_WAN w — =PP3V3_S0_DDC LCD 776 79 =  =PP1V05_S5_P1V0O5SOFET
— -pPP5V S3 IR " — —PP3V3_S0_XDP - = = o .» =PP1V8_GPUI FPX_REG _ PPLV8 GPUI FPX )
- — =PP3V3_S0_MCPCOREI SNS w o5 _=PPCPUVTT SO REG — PPCPUVTT SO , - %‘f' W BTES: §5™m
— =PP5V_S3 DDRREG o — =PPSPD SO_MEM A 2 5300 mA - N Nh oS 8 A e
— =PP5V_S3_GPUVCORE 76 — =PPSPD_SO_MEM B 20 VR ASESL O _
E =PP5V_S3_RTUSB © — =PP3V3_FW FWPHY 5 56 3 4500 Ay _— =PP1V05 SO CPU i e — =PP1V8_GPU | FPX ”
— =PP5V_S3_TPAD 51 — =PP3V3_FW P1VOFW - — =PP1\05 SO SMC LS 3
E =PP5V_S3_P1VO5S0FET . - 1182 mAlL_— =PP1V05 SO MCP FSB o 14 22 24
=PP5V_S3_MCPDDRFET o0 _ o
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— =PP5V_SO_KBDLED . = e S E = - PRV BHES.
— —PP5V_SOGPU_P1VIP1V8_GPU ’ — =PP8V3_S0 SRR Vo TAGE o 50 ViekE SRSk e
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ADLO 16.0 A (Deep Sl eep SuperLFM TBD A (Deep Sl eep SuperLFM
ADL2 o 11.5 A (Deeper Sl eep) TBD A (Deeper Sl eep)
AD14
ADLS5 9.4 A (Enhanced Deeper Sl eep) TBD A (Enhanced Deeper Sl eep)
AD17
AD18
AE9
AE10
AE12 |
AE13
AE15
AE17
AE18
AE20
AF9
AF10
AF12
AF14
AF15
AF17
AF18
A20? (CPU 1O POAER 1. 05V)
=PP1V0O5_S0_CPU 510121362
321 ‘ 4500 mA (before VCC stabl e)
J6 2500 mA (after VCC stable)
K6
VB
J21
K21
M1
N21
N6
R21
R6
T21
T6
V21
w1 (CPU | NTERNAL PLL POWER 1.5V)
=PP1V5_S0_CPU 8 12
B26
6 130 mA
AD6 CPU_VI D<0> o 87
AF5 CPU_VI D<1> %q .
AE5 CPU_VI D<2> oo 5 o =PPVCORE_SO_CPU 44 1, 46
AF4 CPU_VI D<3> o ° &
AE3 CPU VI D<4> romy s o7 ‘R1100
AF3 CPU VI D<5> ymy o o7 100
AE2 CPU_VI D<6> rormy o or %’mw
, SLF
PLACEMENT_NOTE=Pl ace within 1 inch of CPU, no stub.
AF7 CPU_VCCSENSE P o [TOTy 52 &7
AE7 CPU_VCCSENSE_N o 62 o7
'<R1101
100
a6
jEiew
2402
PLACEMENT_NOTE=Pl ace within 1 inch of CPU, no stub.

Santa Rosa EMTS, doc #22221.

U tra Low Vol t age:

17.0 A (Design Target)

TBD
TBD

TBD
TBD

TBD
TBD

TBD
TBD

TBD
TBD

A
A

> > >> >»> >>

(HFM
(LFM

(Aut o- Hal t/ St op- Grant HFM
(Aut o-Hal t/ Stop-Grant LFM

(Sl eep HFM
(Sl eep LFM

(Deep Sl eep HFM
(Deep Sleep LFM

(Deeper Sl eep)

(Enhanced Deeper Sl eep)

All

Al4

Al6

Al9

A23

AF2

B6

B8

B11

B13

B16

B19

B21

B24

Ci1

Ci14

Clé

C19

2

25

D1

D11

D13

D16

D19

D26

E6

E11

El4

El6

E19

E24

F5

F8

F11

F13

F16

F19

F22

VSss

oM T

U1000
PENRYN
FCBGA

4 OF 4

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

& Ground
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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 OB 7B TR 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

.o _=PP3V3_S0_XDP

62 12 11 108 s _=PP1V0O5_S0_CPU
XDP
T
R1315¢ B TERN
54.9 J1300
M:lt]sw 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 - OBSDATA_D2 MCP_ DEBUG<6> B 19 90
Ri?gpgg TP_XDP_OBSDATA_B3 OBSDATA_B3 INGED MEEDE OBSDATA_D3 MCP_DEBUG<7> o 10 90
38 37
o
o7 14 10 [y CPU_PVRGD 1 1K 2 XDP_PWRGD PWRGD HOOKO IRETH D ECR | TPCLK/ HOOK4 FSB CLK | TP P o XDP
% XDP_0OBS20 HOOK1 <« 22 oA - | TPCL K#/ HOOKS FSB CLK I TP_N T 4 87
HELDH VCC_0BS_AB aa |5 e VCC_0BS_CD R1303
2319 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.

87 10 7CB -—>

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

T40
U0
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
w0y FSB DINV L<2> o , N5
87 10 7. FSB DSTB L_P<3> MB9
87 10 7 FSB_DSTB L_N<3> M1
w0 ay FSB DINV L<3> o , 341,
87 107 FSB A L<3> AC34,
87 107 FSB_A L<4> AE38
87 107 FSB_A_L<5> AE34,
87 107 FSB A L<6> AC37,
87 10 7. 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
87 107 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> AG38
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
87 107 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
87 107 FSB A L<29> AN37,
87 10 7. 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,
o 0¢ay FSB_ADSTB L<1> o ,  AK35,
87 10 7. FSB_REQ L<0> AC38,
24221495 _=PP1VO5_S0_MCP_FSB 57 107 Egg SE :::;z 22332
87 107 FSB_REQ L<3> AC33,
R1544191 R1416§1 1521416 w0 ay FSB REQ L<4> o ,  AGSS,
1/ 180 1713w AT o7 10 ey ESB_ADS L - ADAZ
MF- LF MF-LF VE- LF 87 10, FSB BNR L - ADA3,
22 22| |20 o 10 ooy ESB_BREQO_L o a0
« FSB_BREQL L Y AL32
87 43 10 PM THRMIRI P_L o 10 ESB DBSY L > AD39
o Ty _CPU_FERR L o ooy FSB_DRDY L T o
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 STUFF
R1420' R1421' |'R1422 @ o L e
1K 1K 1K o7 52 43 10 OO} -
5% 5% Y - AA3
Y WY TS few o
402, 402, 5402 —>
9 =MCP_BSEL <2> (MCP_BSEL <2>) > F42
o =MCP_BSEL<1> (MCP_BSFI <1>) - 2
> - =MOP_BSEL<0> (MCP_BSFL <0>) - Fa1
o7 10 qor—ESB_RS_L<0> > ACAL
o7 10 qomESB_RS L<1> - AB4L
o7 10 qom—FSB_RS_L<2> > ACA2
R1430* 'R1435 .« _PP1VO5_S0_MCP_PLL_FSB
49.1% 4112 9 270 mA (A01) 206 MA ¢ AR7
1/ 16W 1/16W 20 M AH27
Maoh, [ ), 46T 29 mMA{ Axs
15 mA [_AH28
o MCP_BCLK_VM._COVP_VDD AMVBY

MCP_BCLK_VM._COVP_GND

AMHO

R1431*
49.9

MCP_CPU COVP_VCC

AWH3

MCP_CPU COMP_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_FERRY

CPU_BSEL2
CPU_BSEL1
CPU_BSELO

CPU_RS0#
CPU_RS1#
CPU_RS2#

+V_DLL_DLCELL_AVDD
+V_PLL_MCLK
+V_PLL_FSB
+V_PLL_CPU

BCLK_VM._COVP_VDD
BCLK_VM._COVP_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> 7 10 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> 7 10 87
CPU_D13#~T41 FSB D L<13> 7 10 87
CPU_D14#-R41 FSB D L<14> 7 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 10 87
CPU_D18#- W83 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> 7 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 #i,AA41 FSB_BPRI _L [oom 10 07
CPU_DEFER#-AA0 FSB DEFER L oo 10 67
BCLK_QUT_CPU_R_&42 FSB CLK CPU P oo 10 87
BCLK_OUT_CPU_N, &A1 FSB_CLK _CPU N o 10 67
BCLK_OUT_| TP_R_AL43 FSB CLK I TP P iov SERY
BCLK_OUT_I| TP_N-AL42 FSB CLK | TP_N oD 1 67
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 CPU_| GNNE_L oy w0 87 NO STUFF
CPU_I NI T#-AH42 CPU INIT L 10 87 1
CPU_I NTR_AF42 CPU_| 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
Ul1400 Ul1400
VCPYQE-;GT;\ODO B \/CP?Q-GT‘;ODO- B
B
(2 OF 11) (3 OF 11)
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
88 28 NMEM A 61> AP9 |NDQD_61 MVDQS0_6_P|_ARS MEM A P<6> 26 88 88 29 NMEM B 61> AV2 |NDQL_61 MDQS1_6_P| AY2 NMEM B P<6> 20 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
o8 28 MEM A 56> AN7 |MDQO_56 MDQS0_4_NARL3 MEM A N<4> 2 58 o 20 MEM B 56> AUS |MDQL_56 MDQBL_4_NAYLL o o NEM B DQS N4> s 20 0
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
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oo ey PCE MNI_D2R P > K9 lpEI RXO_P PELTXOP/ D8, PCIEMN RDCP o e
w0 = Ty PCLE_ M NI_D2R N o 39 JPE1_RXON PEL TXONL® o PCIE M NI_R2D C N o =1
5 36 TR PCl E_FW D2R P > H9 |PE1_RX1_P PE1_TX1_P| B8 > PCE FWR2D C P [T % 5
o 56 [y PO E_FW D2R N > - PE1_RX1_N PE1_TX1_NRA8 » POE FWR2D C N oo 3 5
o = rmy_PCl E_EXCARD D2R P > F9lpEI R2.P PELTx2 PlA7 __, PCOIE EXCARD RRD CP e
o =2 - rmy_PCl E_EXCARD D2R N o B9 lPEl_Rx2 N PEL X2 NB7 o PCIE EXCARD RD C N room w2 oo
. TP _PClE PE4 D2RP - H7 |pPE1 RX3_P PE1_TX3 _P| B6 - TP_PCl E PE4_R2D CP N
. _TP_PCIE_PEA_D2RN > GI|PEI_RX_N PEL X3 NGB TP PCIE PE4_R2D CN .

=PP1V05_S0_MCP_PEX_AVDDO ,

AB12

M2

P12

N12

T12

AC12

AD12

Vvi2

W2

M3

206 mA (A01, AVDDO & 1)
M ni mum 1. 025V for Gen2 support

N13

P13

=PP1V05_S0_NCP_PEX_AVDDL ,

If PEO interface is not used,
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
I\/CP?Q-(;;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 > E2¢ R |_roc2 RaM | _Txoo| B24_y ENET TXD<0> N | I nterface| ENET_TXD<0> ‘
o I - RGM | _RXD3 RaM | _TxoL| C24 ENET_TXD<1> oD = o [ RGM | 1 [
o1 33 Ty ENET_CLK125M RXCLK _»A23 IRGM | _RXC/ M | _RXCLK RGM | _TXD2| @25 _o ENET_TXD<2> o o | |
o 55 [y ENET_RX_CTRL _»©22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3[ D25 ENET_TXD<3> o 5 0 | M | 0 |
oy =MCP_M 1 _RXER _» F23 M| _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK[ D24 o ENET_CLK125M TXCLK oy 35 00 | |
—PP3V3 ENET MCP RVGT s =MCP_M 1 _COL _»B26 M1 _COL/ GPI 0_20/ MBMB_DATA  RGM | _TXCTL/ M | _TXEN C26 ENET_TX_CTRL T 3 o INOTE: Al Apple products set strap to |
wase s > =MCP_M | _CRS _»B22 |M | _CRS/ GPI O_21/ MSMB_CLK RaM 1 vod o2t 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
1 1
R1811" PP3V3_SO_MCP_DAC .. R1860 R1861
+V_RGB_DAC|_J32 103 mA 206 mA (A01) 5% 5%
49.9 +V_TV_DAG K32 ]103 m Vi ELOW
RL s _TP_MCP_RGB DAC RSET C39 |RGB_DAC_RSET — V= 202, 402
355, . _TP_MCP_RGB_DAC VREF B38 |RGB_DAC_VREF oo cuko| 31y 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 TvpacReD AS6 CRT_IG R C PR o = TV DAC Di sabl e:
Y / Y TV_DAC GREEN B36 _ CRT IGGYY 25 89 Ckay to float all TV_DAC signals.
25 MCP K27M XTALI N o C38 AL —> oo y | [¢]
R1820" uavg & —- XTALIN_TV Conp / Pb  Tv_DAC BLUE| G36 CRT_IG B COVP_PB 25 00 Okay to float XTALIN TV and XTALOUT_TV.
25 MCP_CLK27M XTALOUT o D38 |XTALOUT TV —> [e81pg — : -V
475|§J <1 - - TV DAC HSYNG GPI O 44| D36 CRT | G HSYNC DDC_CLKO/ DDC_DATAO pul | -ups still required.
%ig\;ﬂ/ TV_DAC_VSYNC/ GPI O 45| C37 CRT_I G VSYNC % 25 59
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
+ g LVDS 1 G BKL_PWM (See bel O\I\i 39 |l BKL CTL GPI O 57 | FPA_TXDO_P| B32 LVDS | G A DATA P<0> myymy o5 00
| G BKL_| - ) BKL_ ) | FPA_TXDO_NA32 o LVDS_| G A_DATA_N<0> o e
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 TVDS/ HDM Di spl ayPor t @ LVDS_ LG PANEL_PUR < PO |LCD PANEL_PWR GP1 ©_58 I | FPA TXOL NpC22 | LVDS | G A_DATA Nel> b ..
D33 83 89
=MCP_HDM _TXC_P/ N TMDS_I G TXC P/ N DP_I G M__P/ N<3> o =MCP_HDM _TXC P <35 [FDVIl_TXC_P/ M.O_LANE3_P | FPA_TXD2_P) —> LVDS LG A DATA P<2> rony
> _ . BRCH . G ML <o <+ | FPA_TXD2_N~C33 LVDS | G A DATA N<2> 83 89
=MCP_HDM _TXD_P/ N<O> | TMDS_| G_TXD_P/ N<O> | DP_I G_M__P/ N<2> o cop_=MCP_HDM _TXC N < E35./HDM _TXC_N/ M.O_LANE3_N | ron e o Bsa LVDS | & A DATA Pe3- 22
=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_I G_M__P/ N<O> » oo =MCB_HOM__TXD R<0> 325 DM _TX00_P/ MLO_LANE2_P IFPATXOS NoG4 o LVDS 1G A DATA N<3> mmy s
: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
= _ — a 1 & a — = o =MCP_HDM _TXD P<1> <33 |HDV _TXD1_P/ MLO_LANE1_P
=NCP DDC MDS_| G_DDC DDC @ - _TXDL_P/ M.O_LANEL | -
—M:P_:m _HPD_DATA %\/DS_: g_HPD_DATA g‘: g_HPD_DATA » aom=MCP_HDM._TXD N<1> «—S3GHOM _TXDL N M.O_LANEL N & il gi = t¥§ :g g &E EI ==
DP_I G AUX_CH_P/ N TP_DP_I G AUX_CHP/ N| DP_I G AUX_CH_P/ N » oy =MCP_HDM_TXD_P<2> <233 HDV _TXD2_P/ M.0_LANEO_P | FPBDEN="—e oD *
— =T - = == - - = s oo =MCP_HDM _ TXD N<2> < B3HDM _TXD2_N M.O_LANEO_N | FPB_TXD4_P[ J29 LVDS | G B_DATA P<O0> myymy o5 00
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
: i | | hifti i f | | FPB_TXD6_P| L30 LVDS | G B DATA P<2> ryym oas
NOTE: HDM port requires |evel-shifting. IFP interface can . =DVI HPD GMUX | NT (See be 0\511 31 pLuG DET2/ GPI O 22 _l | FPB TxD6 NLK30 o LVDS | G B DATA N<2> o o
o > | ) _TXD6_ oD
be used to provide HDM or dual -channel TMDS wi t hout — - -
level-shifters o oy =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 o _=PP3V3RIV8_SO_MCP_| FP_VDD | FPB_TXD7_NOMBO__, LVDS I G B DATA N<3> s e
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (A01, 1.8V) %WDDJ FPA
M26_|+vDD_| FPB DDC_CLK2/ GPI O 23| 80 _ LVDS_| G DDC CLK 8
s PP3V3_S0_MCP_VPLL - . ) > oD
30 w0
16 mA (A01) 8 n’A+ Me8 |+v_PLL_I FPAB DDC_DATA2/ GPI 0 24| B30 o LVDS 1 G DDC DATA <D
8 mA M29 |+v PLL_HDM DDC CLK3| D381 =MCP_HDM _DDC CLK
2o _=PP1V05_S0_MCP_HDM _VDD T25 |+vDD_HOM DoC_DATA3| E31 o o =MCP_HDM _DDC_DATA %
95 mA (A01)
00 25 (OOT} MCP_HDM _RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET T 25 89
o 25 oo MCP_HDM _ VPROBE J30 |HDM _VPROBE | FPAB_VPROBE|_ G31 MCP_| FPAB_VPROBE [T 25 0
'R1850
GPICs 57-59 (if LCD panel is used): %%':W 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.
Alias to DVI_HPD for systens using |FP for DVI. | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
Alias to GMUX_INT for systens with GVUX Il NOT TO REPRODUCE CR COPY I T
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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 T4 PCl _REQa#/ GPI O 52/ RS232_SI N¢ PCl _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 PCI_CBEL#[AA6 TP _PCl _C BE L<1>
0 1A MCP_DEBUG<2> ACA |pci_AD2 POl _CBE2#|AALL TP_PCl _C BE L<2>
0 1CED MCP DEBUG<3> AE11 |pci_AD3 PCI _CBE3#RWLO TP_PCI _C BE L<3>
o0 1acaryMCP_DEBUG<4> AB3 |pCi AD4 S S —
% 15¢my_MCOP_DEBUG<5> AGS |pai_ADs PO _DEVSEL#LAO o o TP_PCl _DEVSEL_L
%0 13gay MCP_DEBUG<6> AB2 |pCi _AD6 PCl _FRAVE# | Y4 TP_PCl _FRAME L
%0 13cgry MCP_DEBUG<7> AC7_|pai _AD7 PCI_IRDY#AAI0 o o TP PC IRDY L
TP_PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PC _PAR
TP_PCl _AD<9> A2 Jpa e PO _PERRA/ GPI O_43/ RS232._DCDHABY TP_PCl _PERR L
TP_PCl _AD<10> A |pci_ADIO POl SERRY LAAT —o TP_PCl_SERR L
TP_PCl _AD<11> ACL0 |pci_ADL1 PCl _STOP#R Y2 —> TP_PCl _STOP L
$E ﬁg: ﬁ&igz A o2 PCI_PNE#/ GPI O_30},TL - PM LATRI GGER L o = =
TP_PCl_AD<14> A5 |pai_AD14 G Int 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 |pa _AD18 e
TP_PCl _AD<19> W _|pci _AD19
TP POl _AD<20> V8 _pCi_AD20 PGl _CLKo| RS . TP PCI_CLKO
TP_PCl _AD<21> W8 |pCi _AD21 - I
TP_PCl _AD<22> V2 |pci _Ap22 PCI_CLK1| R7 e TP_PCl _CLK1
TP POl _AD<23> Ve lpa an2s PCl _CLk2| R8 - 0 PCl _CLK33M MCP_R
TP_PCl _AD<24> U3 |pcl AD24
TP_PCl _AD<25> W1 |pa_Ames '‘R1910
TP_PCl _AD<26> W2 |pcl AD26 506
TP_PCl _AD<27> B |pa D27 it e
TP_PCl _AD<28> Ul lpa AD28 2402 .
TP_PCl_AD<29> % PCJ:ADZQ POl _CLKI N_RO o » PCl _CLK33M MCP PLACEMENT_NOTE=PI| ace cl ose to pin R8
TP_PCl _AD<30> T5 |pa_AD30 -
TP_PCl _AD<31> U7 _|pcl _AD31
TP _PCl I NTW L P2 {PCI _| NTW#
B Nt = Pa_| N LPC_ FRANEH | ADA 4+ LPC_FRANE R L RI960 22 1,,,2 . ] LPC_FRAVE L 15 e as 0
TP PCl INTZ L NP 1 NTZH LPC_PWRDWN#/ GPI O_54/ EXT_NM #[yAEL2 LPC PWRDWN L oo 42 4
LPC_RESETO#HAES > LPC RESET L [oOTS 26 83 90
TP_PCl _TRDY L Y3PCl _TRDY# O
LPC_ADO| ADB - LPC AD R<0> R1950 22 2 LPC_AD<0> Q> 2 4w
w22 ormy PM_CLKRUN_ L ADLLPCI _CLKRUNA/ GPI O_42 al trcapi[ A2 o o | LPC AD R<1> [O51 22 . 2 S% IMSWW-LF 402 | pC_AD<1> B> 42 44 53 50
LPC AD2| ADL o o | LPC_AD R<2> [952 22 2 5% ITIEW M-LF 402 | pC AD<2> oS 42 48 52 %0
% . FW PME_L r22 ] e om0 10 Int PU = L ADe[AD5 o o | LPC AD R<3> [053 22 2 5% VISWWELE 402 | pC AD<8> g 4z s o9 o0
TP_LPC_DRQO_L AELLPc DR# | nt PU 5% IT16W M-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 G\D107 | AB26
V24 |GND75 GND108| AB27
V26 |aND76 GND109| AB28
V27 |aND77 D GND110| AB34
V28 |GND78 GND111| AB37
V33 |anD79 GN\D112| AB4
V37 |GNDBO GND113| AB40
V4 |anpsl GN\D114| AC22
V40 |GND82 GN\D115| AC36
V7 _|GND83 GND116| ACA0
V20 |GNDB4 GND117| AB33
W22 |GND85 GND118| ACS
W24 |GNDB6 GND119| AD16
V86 |aND87 GN\D120| ADL7
W0 |GND88 G\D121| AD18
W3 |GND89 G\D122| AD19
Y16 |GNDOO GND123| AD20
Y17 |GND91 GN\D124 | AD24
Y18 |GNDo2 GND125| AD25
Y19 IGNDO3 GND126| AD26
Y20 |GND94 G\D127 | AD27
Y22 |GNDOS GND128| AD28
Y24 IGND96 GND129| AD33
Y25 |GNDO7 GND130| AD34

%0 19

%0 19

19

2118 8

=PP3V3_S0_MCP_GPI O

MCP_RS232_sout L R1989 8.2Ka 2

5% 1/ 16W MF-LF
PCl _REQD_L R1990 8.2K1 2
PCl _REQL L R1I991 8.2K:1 5 5% I/ T6W MF-LF
CRTMUX_SEL_TV L RI992Z 8.2K:1 > 5% I I6W WF-TF
MCP_RS232_SIN L R1994 8.2K1 5 5% I T6W WF-TF

5% 1/16W M- LF

702 ¢

702 ¢
702 ¢
702 ¢
302

MCP PCl & LPC
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a1
(@)

B e}
Sronl
NTESR
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8. 2K
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1/ 16W
M- LF
2402
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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 - AK9 |SATA_Al_RX_P usB4_p| K27 USB IR P a1 90
USB4_NRL27 USB IR N a1 90
Geyser Trackpad/ Keyboard
uses_p| 326 USB_TPAD P s %0
TP_SATA C R2D CP - AK2 |SATA_BO_TX_P USB5_NyJ27 o USB TPAD N CBD % %
TP_SATA C R2D CN - AJ3{SATA BO_TX_N Bl uet oot h
usB6_P|_F27 USB BT P 31 90
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 USB_EXTB_N 40 90
(f) ExpressCard
TP_SATA D_R2D CP - AMA |SATA B1_TX_P < uses_p| K25 USB_EXCARD P 52 50
TP_SATA D R2D CN - AL3_|SATA B1_TX_N :) UsB8_NpL25 USB_EXCARD N w2 90
(/) 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 - AML_|SATA_CO_TX_N UsSBL1_P| K23 TP_USB_11P
N USB11_NpL23 o o TP _USB 11N
TP_SATA E_D2RN > AMR SATA_CO_RX_N
TP_SATA E_D2RP - AVB |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 R ANS JaTA 1 RX N +V_PLL_usB| L28 PP3V3_SO0_MCP_PLL_USB .,
TP_SATA F_D2RP - A JsaTa 1 Rx P 19 mA (A01)
USB_RBI AS_GN\D|_A27 0« MCP_USB_RBI AS _GND
R2060*
TP_MCP_SATALED L - E12 {SATA_LED# GND131| AD35 806
GND132| AD37 118w
AD38 M- LF
.« _PP1VO5_S0_MCP_PLL_SATA AE16 |+v PLL_SATA GND133 202,
- GN\D134 | AE22
Sf m (A1) GND135| AE24
s _=PP1V05_S0_MCP_SATA DVDDO AE39 =
43 mA (AO1, DVDDO & 1) AF19 |+DVDDO_SATAL ggﬁg AEA
. AGL6 |+DVDDO_SATA2
M ni mum 1. 025V for Gen2 support AGL7 |+DVDDO_SATA3 GND138 226
AGL9_|+DVDDO_SATA4 GNDL39 AF17
» _=PP1VO05_S0_MCP_SATA DvDD1 P AF18
+ AHL7 |+DVDD1_SATAL ggﬁé 20
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
AMLL |+AVDDO_SATA6 GND150| AF40
AML2 | +AVDDO_SATA7 G\D151| AGL8
AN12 |+ AVDDO_SATA8 aND152| AG20
AL13 |+AVDDO_SATA9 GND153| AG22
,» _=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

1%

1/ 16W

M- LF
2402

If all
If all

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
lYJél_AfT%QOB =PP3V3R1V5_S0_MCP_HDA ., .
BGA 4 7 mA (A01)
(9 OF 11)
+V_DUAL_HDA1| J16 ‘R2160
+V_DUAL_HDA2| K16 8 2K
l/lGW
< 6t R2170
20 s [y HDA_SDI NO _»_ G15 |HDA SDATA I N0 D HDA SDATA ouT| F15 o § 022 HDA SDOUT_R 1 2 HDA SDOUT o s o ________ |
Int PD X ! Bl OS Boot Sel ect
1/ 16W
I R221271 MosE I ‘
TP_M.B_RAM S| ZE _»J14 |HDA SDATA I NI/ GPI O 2/ PS2_KB_CLK MDA BITGLK ELS s HDA BIT CLK R 1 2 HDA BI T_CLK roymy o o0 [ I/ F | HDA_SDOUT | LPC_FRANME# :
I nt PD 5 |
Mib 4 R22]272 | LPC 0 0 :
—PP3V3R1V5 SO MCP HDA TP_M.B RAM VENDOR _» 15 |HDA SDATA | N2/ GPl O_3/ PS2_KB_DATA HDA_RESET#[5K15 o 9022 HDA RST R L 1 2 HDA RST L lon Y | PCl 0 1 |
Hame = — = = (MXM_OK for MXM syst ens) Int PD % I |
R2110 R2A73 ' SPIO 1 0 |
AT MDA SYN L15 o sy HDA SYNC R L 2 HDA_SYNC [ = %0 ‘ |
174 - e 5% ISPl 1 1 1
1/16W 1/ 16W |
LBatF Mios" ‘ I
s MCP_HDA PULLDN_COVP AL5 |HpA PULLDN_COVP HDA_DOCK_EN#/ GPI O 4/ PS2_VB_CLKRKLT o MCP_GPI O 4 " :SP| 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_S0_MCP_PLL_NV 'default, LPC+ debug card pulls |
AEL8 |+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 mA _AEL7 sy pLL_sP_SPREF SLP_RMGTHILT o PM SLP_RMGT_L o ' 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
222 PP3V3_G3_RTC e =sPl cS1 R L USE MLB e 124 6Pl O 1/ PRON. O/ SPI_CSL S P VD o ‘ not use LPC for BootROM override.
4 42 37 54 [Ty SMC_ADAPTER EN _»_ L264GPI O 12/ SUS_STAT#/ ACCLMIR - - > oD« © NOTE: MCP79 rev AOl1 does not support |
- THERM.DI CDE_NoCLL MCP_THVDL CDE N oD 0 ! SPI1 option. Rev BOl will. |
R%él%g 2121 TP_SB_A20GATE o KI3 |joaTE I nt PU e e
1% TP_MCP_KBDRSTI N L _»_ 13 kBRORSTIN# | Nt PU MCP_VI DO/ GPI O 13] L20 MCP_VI D<0> aes  |*R280 - - - <, - T == |
mizv ifiey o s o, SME_VWARE_SOI_L o aslsiomer Int PU (S5) NOP_VI D1/ GPI 14| Y0, MCP_VI D<1> o e : BUF_SI O CLK Frequency
4022|  J2 w2 SMC_RUNTI ME_SCI _L s CI8JEXT_SM/GPI0.32# | nt PU (S5) MCP_VI D2/ GPI O_15| M1 MCP_VI D<2> 21 65
M —> = L —> oo | Fr equency HDA_SYNC :
SM | NTRUDER L 20| NTRUDER¥ . MCP_SPKR . ! MHz |
e BOOT_MODE_USER ‘ 24 1
= TP_MCP_LID L > M54 I nt PU (S5) 1R2181 - | ‘
a2 23 TR PM BATLOW L » M4qiiBr 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 % 5% USER node: Nor nal | |
o7 2 oy PM_DPRSLPVR s M2 |cPy_DPRSLPVR ( ) SMB_CLKL/ MSMB_CLK| @1, SMBUS_MCP_1_CLK D « % weff SAFE node: For ROVBIP '~~~ — ———————————————————
SVB_DATA1/ NSMB_DATA| F21 o o SMBUS_MCP_1_DATA CB 45 % 2402 recovery r- - .- - - - - - - - -- - -~ |
1 2wy PM PWRBTN_ L e ClopuraTné | Nt PU ( S5) N SVB_ALERT#/ GPI O 64|, M3 AP_PWR EN SO0 2 0 2 Connects to SMC for | SPI Frequency Sel ect |
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 MEM EVENT_L a2 2 2 a2 | — = |
RTC RST L —»_ C20-RTC_RST# il
> _ —-»> FANCTLO/ GPI O 61 Al2 DD PWR _EN L oo | 31 VHz 0 0 |
(MGPI OB) FANRPML/ GPI O 63| D12 o SMC | G THROTTLE_ L N 2 4 | |
2 oy PM_RSVRST_L > D20 |pureD_sB ANCT ciz ARB_DETECT
2 [y MCP_PS_PVRGD —»_ E20 |PS_PVRGD FANCTL1/ GPI O_62 > = [ 42 MHz 0 1 [
I I
2 MCP_CPU_VLD _»_ C7 |opu wD CPUVDD_EN D17 MCP_CPUVDD_EN 2 | 25 MHz 1 0
s —> — —> oD |
I I
2155 - JTAG MCP_TDI > EL9 hTAGTDI Int PU o cso/em ool e SPl CSO R L e | 1 MHz 1 1 |
+ cor_JTAG NCP_TDO < F19 [37AG TDO Pl LK/ Pl O 11| D13 o SPI_CLK_R g ‘ ‘
mse JTAG MCP_TNMVS _»_J19 hTAG TVS I Nt PU = —~ - oD « =0 NOTE: Straps not provided on this page
o —-» SPI_Di/GPIO8| Cl5 o SPI_M SO s 90 j e 2hrans o RO EER PN 2T e PegE 3
o rmy JTAG MCP_TRST_L o 183TAG TRST# ey e 2P MR R an
o > JTAG MCP_TCK o Glo |iTAc Tok _ ) > [ @ %
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/ 16W 1/ 16W 2402 2402
MF-LF MF- LF
4022 2402
- =PP3V3_S0_NMCP_GPI O , 4 1
HDA CQut put Caps U
1 1 1 1
For EM Reduction on HDA interface |1?O2K140 1R()2K141 1R()2K142 1RO2K143
AT /6w AT AT
HDA_SDOUT_R 2 00 62" 62" 62" 62"
HDA BIT CLK R, o MCP GPI O 4 ot e
HDA RST R L 21 90 AUD |1 2C I NT_L 21 59
HDA_SYNC R o NEM EVENT_L o2 MCP HDA & M SC
SMC | G THROTTLE L 21 43 MCP_VI D<0> ,, ¢ _
Cc2170: c2172: MCP_VI D<1> , o SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
10PE —— 10'33';:: ARB_DETECT n MCP_VI D<2> ;& NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
cERM 2 cERM 2 ORI ON CONT, S THE PROPRI ETARY
! ! R2147 'R2155 |'R2156 RO R GRS T e e
| LR e | oo et o
5% 5% 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
= @ APPLE | NC. e =T =
. NOE 21 109
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent 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 |+vDD CORE15 +VTT_CPU15| AK31
ACL9 |+VDD_CORE16 +VTT_CPU16| AK32
AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
A1 |+vDD_CORE18 +VTT_cPu1g| AL31
AAL7 |+VDD_COREL9 +VTT_CPU19| 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_CPu4s| 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 | +vDD CORESS +3, 3V_1| AD1O 450 mA (A01)
- 3V 2| AE8
AGS |+voD_coRES0 T
AG |+VDD_CORE61 +3.3V.3 ADO
AHL |+vDD CORES2 +3.3V_4
AH10 |+VDD_CORES3 +3.3v_5 110
AHL1 |+VDD_CORE64 +3.3v_6 ABLL
W26 |+vDD_CORESS +3.3v. 7| A8
- +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 M 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'“ oz

22 qomSMC_RUNTIME SCI_L R2411 10K 1 \
RS AOLEMCP_ A01P&W’A6‘¥d': LF 402

RZ%TgAOl&NCP/W\i PR ABY Y TF 40z ]

5% 1716W MF-LF 402

1913 oom—PM LATRI GGER L

w1 o JTAG MCP_TMVB

w2 21 o PM PWRBTN L

w2 oo 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 (AO1, 1. 0\2:2
(No 16 vs. EGdatay C25001 C25011 C2 gl 503: |:(p504 |1C3505 |:(2506 |*C2507 |:C2808 |:(2500 |*C2810 |:Co8l1 |Coml2 |1C2813
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 Irgoszo [eagpi lcogre icagza b
e LW Tt LW e Ty T %E T %E T %E ;ggn %
§3§T 5.1 5.1 2 g5k T%SW' %5 GoEM M e M e M e M e T M e
= = = NV: 1x 10uF 0805, 1x 4.7uF 0402,
MCP 1.05V AUX Power MCP 1.05V RMGT Power L2575 Appl o 2x 2. 2uF 0402 (4.2 uF
s _=PP1V05_S5_MCP_ VDD AUXC s _=PP1VO5_ENET_MCP_RVGT 30-OFM 5A PP1V05 SO NCP SATA AVDD ,
— 105 mA (A01) 131 mA (AO1) LYYy YLe., - : 127 mA (A01)
0603 VOLTAGE=T. 05V
1C2 EL 5 1C2 EL 6 Cg572§1 1C256%9 71C2575 1(: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) -
2100 _=PP1VO5_SO_MCOP_FSB Apple: 7x 2.2uF 0402 (15.4 uF) . =PP1V05_S0_MCP_PLL_UFE R%5280 PP1VO5 SO MCP PLL FSB .,
1182 mA (AO1L) 562 mA (A01L) L 102, VR WEY 270 mA (AO1)
C 1¢2530 |1C2831 [1C2532 |1(2833 |1C2534 |1C2535 |1¢2536 Je'cos801| 12581
A= %5 UF gg ?}EZUF ::?‘%zzup g0 22 ok e ?}EZUF
& 5 8% 5 8% 5 8% % &
T M e M e T M e SMe SMe SMe 5‘“’Lp 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 Y L2 84 mA (A01)
0402 VOLTAGERT 05V
5401 |:coma1 |:co842 | i(:25 4 |1co5as |1cosa6 |1Co547 |:Co5a8 icz5 49 582 |rc2583
23%2 Tt LT T %’&1 W T T T Lkt Lk T %
% ZT 2 el el T% B @ [ R el 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
w2 s =PP3V3_SO_MCP Appl e: 4x 2.2uF 0402 (8.8 uF) . =PP3V3_SO_MCP_PLL_UF 20 R 7A N AT 310h%7? PEIYE S0 M LL SATA 20
450 mA (A01) 19 mA (A01) 1 @!EN@%V\&\[}TH:S:Z W 19 mA (A01) 0402 VAl TAGEST. 05V, 84 mA (A01)
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 C25{J§4 Cg578§ Hor C25b§:7
% of. 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 C26u;1:6
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 10 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. 1w _TP_MCP_RGB DAC RSET — NC_MCP _RGB DAC RSET
NV: 1x 4.7uF 0603, 1x O.1uF 0402 (4.8 uF) . TP MCP RGB DAC VREE — 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 16
16 mA (A01) \ 1 f\(;gﬁ 2, VB! ﬁ@%mﬂwgﬁgzz’z W 16 mA (A01) s 15 _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/lup
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
i v wiEp
b U2695 ab2,
AT24C08
A0 *%Cgpals =1 2C_HDCPROM SDA >
AL SCL|e =1 2C_HDCPROM SCL am s
We|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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7 | 6 |

RTC Power

Sour ces

SMC 99ms delay from ALL_SYS_PWRGD to | WP_VR _ON plus | WP6 del ay for

Pl at f or m Reset Connecti ons

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

s =PP3V3_S5_RTC D
- LPC Reset (Unbuffered)
A\
M C5§J3228'c2)'18YD5 PLACEMENT_NOTE=PI 1 to UL400 3381
TSOT-23-5 %0 83 19 TR LPC RESET L - —rlace close to 1 2 DEBUG RESET L oo 4
3 5 RTC .. -, 5%
- - VR e Wy Regss
) 1 40 1,33 2 SMC LRESET L o «
2802 ¢ N— ?920800 PLACEMENT_NOTE=PI ace cl ose to Ul1400 %{E
1UF —— aD 9 g
& ~ R2801'  c2gon:| MW
h YR géé@g: PP3V3_G3_SUPERCAP
402 o 1 C2800
‘L RTC DI SCHARGE R ’ F - (z)u' 08k
= — > 8hE 2 3 PCl E Reset (Unbuffered)
2l. OMl EY
110w 1 R2§92
VEos" = oy POI E_RESET_L 1 2 FWRESET L o
C2810 R2§90 g\Ao/hx
PCl E RESET L
RTC CI’ ySt al TopFE LAfyV2 I ERES
+ ormy_RTC_CLK32K_XTALOUT 12 oW
L 402 — =GMUX_PCIE RESET_L s 5
R2810 T —
&RM
1%2 RTC CLK32K_XTALOUT_R 202 R2891
NO STUFF o CRI TI CAL 1 WA(:NZ PCA9557D RESET_L o
R28L, or Y2810 i
= R2893 0
Nfclg 220 888 2811 0 2
b5, 281 1/\%2 BKLT PLT RST L @
2 o RTC CLK32K_XTALI N 1 \’\)2 51@}4\/
b fok”  R2894
& = 1 2 MN _RESET_L o -
MCP 25MHz Cryst al 2815 R2895 G
p
o oy MOP_CLK25M XTALOUT e LA 2 EXCARD RESET_L —
16
506 oW
R2§15 &Y, hob
1 2 _MCP_CLK25M XTALOUT_R 402 R2870
NO STUFF 5% 33
10) 19 MEM VIT_EN R 1 2 NMEM VIT_EN N
R28161 b CRI TI CAL mag £ oo
2 2gY0(?01051\’/| fob
Nfﬁl SM 3! 2X2. 5MWM ]|
b5, 5
2 oo MCP_CLK25M XTALI N w o LPC CLK33M SMC R PLACEMENT_NOTE=Pl ace close to U1400 33 , LPC CLK33M SNC —_—
5%
Hiw  |R2826
SO PWRGD & CPU VLD Tl e cIGIM PO e o
I\/CP \/\R d M:Sl“/w PLACEMENT_NOTE=P| ace cl ose to U1400
R23%27 os"
. =PP3V3_S5_NCPPWRGD 1 2 LPC CLK33M GMUX —
5%
3
NCPSE%SNC Mig%w
1 CZ}SU?: PLACEMENT_NOTE=PI ace cl ose to U1400
%8;
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%
TCISZO8AFEAPE R2853 LD
o o2 oy ALL_SYS_PVRGD 8 (L
UZSSB SO_AND_| WP_PGOOD 1 2, NOP_PS_PWRGD o, =
2 TNy VR _PWRGOOD DELAY %/{:Sf/w
M:PSEQSM: o bF
MCPSEQ M [X
L R2852
1 2| |
MCPSEQ M X 5%
e = Reset Butt
1 2 MCP_CPU_ VLD
oo =
0% SEQ SMC ese u on
st R2850 «2 ey PM_SYSRST_L
XDP
NCP_CPUVDD_EN 1 2 o
2 oo — | . - NP
PLACEMENT_NOTE=P| ace close to U1400 , 5% R2896 R28399 10K pull -up to 3.3V S0 inside SB M SC
Mjb w 13 10 TR XDP_DBRESET L 2 . 2 PM SYSRST DEBOUNCE_L oo 21 28
51%’}4\/ oM T o g E?ET)LéFF SYNC_MASTER=T18_M.B SYNC_DATE=12/ 17/ 2007|
MCPSEQ SMC represents MCP79 ' MLB' power sequenci ng connecti ons, b R2897* ME- LF 1 " P Rl ETARY P ERTY
but results in MCP79 ROMSI P sequence happening after CPU powers up. 4 2 02 %S%F NOTI CE OF PRCP ROP
MCPSEQ M X is cross between MLB and internal power sequencing, which ”ig‘;’v 2 XeR ;&L:T;”?Lé%gﬁ%t’ FERRC T PosSEScR Y
results in earlier ROVMSIP and MCP FSB I/ O interface initialization. S| LK PART=FP SYS RESET ’

VR_PWRGOOD DELAY shoul d guar ant ee CPU_VLD does not go hi gh before

CPUVDD_EN (which is 4
NOTE: |f CPU VLD deas

0-100ms after PS_PWRGD assertion).
serts during SO MCP79 will

take systemto S5 i mediately.

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

SI ZE DRAW NG NUMBER REV.
D 051- 7902 D
d; APPLE | NC. e = =
NORE 28 109
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Page Not es

Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF FRAVE BUFFER VREF
: fiﬁiﬁiﬁ*ﬁﬁ? N DAC channel A B A B c D
; ;PP\/TT7$37DDR BUF M n DAC code 0x00 0x00 0x00 0x00 0x00 0x00
- = Max DAC code 0x87 0x87 0x87 0x87 0x55 OxXFF
i gnal al i i hi : ink I -3.7 -3.7 -3.7 -3.7 -0.91 - 59. : :
s o f‘,R'Ei;ZZSrgg”ed by this page &i Z)Erce | 35 iA'm 35 ﬁAmo‘ 35 ﬁA"A 35 iA"A 8 22 n"ﬁ g? (1);' m SO DIMM A and SO DIMM B Vref settings should be margi ned separately
- =1 2C_VREFDACS_SDA Nomi nal Vr ef 0.75 V 0.75 V 0.75 V 0.75 V 0.70 V 1.248 V (i.e. not sinultaneously) due to current limtation of TPS51116 regul ator.
- =12C_PCA9557D_SCL M n Vref 0.375 V 0.375 V 0.375 V 0.375 V 0.091 V 1.042 V
- =1 2C_PCA9557D_SDA Max Vref 1.250 Vv 1.250 Vv 1.250 VvV 1.250 VvV 1.044 Vv 1.426 V =PPVTT_S3_DDR_BUF
5OV opt1 ons provided by (hi s page: Vref Stepping 6.5 nV 6.5 nV 6.5 nV 6.5 nV 11.2 mv 1.5 nv e Tom | oad
: max | oa
VREF (per DAC LSB)
NO_VREFMVRGN R2903 vrervRan
200
1 2
1%
i PPOV75_S3_MEM VREFDQ A
VREFMRGN PIRNG 902 02 W LT WOTEG 3 ®
1 C2903 RN R2904 vrervray M N-NEGCW DTH=0. 2
9'%1'*‘": VREFVRGN AL VREFMRGN DQ SCDI MVA BUE 1 100 2
=PP3V3_S3_VREFMRGN 2 Gpm A3 A4 1/ "éw Pl ace close to J3100.1
8 i 1 402 + VE'M 27 VREFMRGN_DQ_SCDI MvA_EN o F
VREFVRGN REFIVRGN } R2905 rermran
1C2900" | (2001 - R290% o
—— 509 28'% 102!/6 VREFMRGN Y
2 E‘E%R’,. 2 ég\éM %1%\9 1/16W
253 65 o] Mios" PPOV75_S3_MEM VREFDQ B
el U2902 B
— Vi Mxazss = R2906 VvreFvRaN M N_NEGK W DTH=0. 2 mm
= VREFMRGN VREFMRGN O, CL VREFMRGN_DOQ_SCDI MvB_BUF 1,190,
g U2900 sl = ,/ew Place close to J3200.1
VDD + & 27 VREFMRGN_DQ_SCDI MVB_EN MZEJEF
45 [TRy—=1 2C VREFDACS SCL 6SCL vsop VOUTAIL_ VREFMRGN DO SCDI MV
Y i =1 2C VREFDACS SDA 7|spa Y vourel2_ veerwray ca sooi i — R2902 Rzzg(():)g VREFMRGN
9A0 g VOUTC4___VREFMRGN CPUESB 13?,6%\/ VREFMRGN 1 1 2
ADDR=0x98( \R) / 0x99( RD) 10a1 8 VOUTD|S  VREFMRGN FRAVEBUF M id M;ég‘é/ PPOV75_S3_MEM VREFCA A
VREFIVRGN ol U2903 = RN e VBT 3 =
G\D 1 C2904 RN R2910 vreFvRay M N-NEGCW DTHEO. T
3 9'%1'*‘": VREFVRGN AL VREFMRGN _CA SODI MVA BUF 1 100 2
E&Xm a3 A 4% Place close to J3100.126
1 402 + Véa 27 VREFMRGN_CA_SCDI MVA_EN NECLF
= VREF|
L R2907 = s
100K S \rervran
an e PPOV75_S3_MEM VREFCA_B
i 1 . S3_MVEM Y
el U2903 o B
— VR V4253 = R2912 vrervRan M N_NECK_W DTH=0. 2 mm
UCsP 100
VREFMRGN ™, CL VREFMRGN CA SCDI MVB_BUF 1 2
sl & 4w Place close to J3200.126
% 27 VREFMRGN_CA_SCDI MVB_EN Ve LF
L R2908~
102!2 VREFMRGN R2916 Vvrervran
%}%\é; ,49.9, GPU_FB_A_VREF_DI V .
4
Bl %
s \(/:%E&\)%G\' re| N &294 L yibw Place close to UB400, UB450
9'%1"‘“: VREFMRGN Al VREFVRGN FRAMEBUF _BUF 402
2 &t A3 A VRGN
I 402 + VBa 27 VREFMRGN_FRAMEBUF_EN Rg99%7 VREF
= { 1 N2 GPU_FB_B_VREF_DI V N
L R2915+ 4%y Place close to U8500, U8550
10%!2 VREFMRGN Vo5~
Uu2904 e
B:
VREFVRGN \g\\;}\%tpzss = R2914 vrervran
1
s 8:21%92 o VREFMRGN VREFMRGN ™, CL VREFMRGN _CPUFSB_BUFE 1 100 2 CPU GTLREF oD 0 o
—— 20% vcc 19
1oV c3 . sw Pl ace close to U1000. AD26
z (a:oE?M Plé2A8g§7 + Véa 27 VREFMRGN_CPUFSB_EN 1232‘2’
N P06 13
3|a pil7 NC VREFMRGN_CPUFSB_EN = R29 3
A 0x30( WR) / 0x31( RD) 4Ag pol o VREFVRGN_CA_SCDI MVA_EN : 102!2 VREFMRGN
DDR=0x30( \R) / 0x31( RD) s pal 10 VREFWRGNLDQ_ SO0 M EN L 16w,
VREFNRGN_CA_SCDI MVB_EN 407
pal 11 27
VREFVRGN_DQ_SCDI MVB_EN =
p5 12 27
45 [Ty =1 2C PCA9557D SCL 1lsaL pel 13 VREFWRGN_FRAVEBUF_EN
sq@ry_ =1 2C PCA9S57D SDA 2|spA P74 NC
PCA9557D_RESET_L
RESET*|,15 - -
TR aw <
~| @
|
1 FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
SYNC_MASTER=DDR SYNC_DATE=07/ 22/ 2008]
NOTI CE OF PROPRI ETARY PROPERTY
Required zero ohmresistors when no VREF margining circuit stuffed PR LN CRVATL O SN D e | B THEERSERLETARY
AGREES TO THE FOLLOW NG
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
11650004 1 RES, ML FI LM 0, 5% 0402, SM LF R2903 CRI Tl CAL NO_VREFNMRGN ! NOT TO REPRCDUCE CR COPY I T
— 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI Tl CAL NO_VREFMRGN
— STZE | DRAW NG NUVBER REV.
116S0004 1 RES, ML FI LM 0, 5% 0402, SM LF R2909 CRI Tl CAL NO_VREFMRGN D 051- 7902 D
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2911 CRI Tl CAL NO_VREFMRGN @ APPLE | NC. =T =T =
NONE 29 109
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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
- —PP1vs_S3_MEMA s =PP1V5_S3_MEM A 1C3110 |+ C3111 |+ C3112 |+ C3113 |t C3114 |t 115 |1 C3116 |2 117 |1 C3118 |2 119 |t C3120 |1 C3121 |1 C3122 |1 C3123
- 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 ——0.1UF
[T ST 80 80 T, 8% 80 T, 1% 80 T, 1% T, 1% T, 18 80 T, 1% T, 18 T, 18V T, 8%
- =PPSPD_SO_MEM.A (2.5 - 3.3V) 2 CERm 2 CERm 2 CERm 2 CERm 2 CERM 2 CERM 2 CERm 2 CEpm 2 CEpm 2 CEpm 2 CERM 2 CEpm 2 CEpm 2 CERm
402 402 402 402 402 402 402 402 402 402 402 402 402 402
Signal aliases required by this page: 1 C3100 1 C3101
~ =1 2¢ s sl — TOUF - IOUF : : : : !
=20 sc0 oA T %% T, %
X5R X5R
BOM opti ons provided by this page: 603 603 ,» PPOVZ5_S3 MEM VREFDO A i
( NONE) l
= 1 REFDQ SSo-2
— 3 Vss Do 4 MEM A DQ<4> B 15 00
7 74 5 6
o8 15 [Ty MEM A_CKE<0> 7: SCREO  CKEIS = MEM A_CKE<1> TN 15 88 o 15¢ By MEM A_DQ<0> > DQO CRI TI CAL DB . MEM A_DQ<5> > 15 w8
VDD VDD o 15 By MEM A DO<1> DQL VS,
7lon J3100 msol 7B MEM A A<15> ame ! 915 vss DQs0* o |10 MEM A DOS N<O> @ 15 6
o 15 [Ty MEM A BA<2> 79 BA2 F-RT-THB Al4 80 MEM A A<14> N 5 5 o 15 [Ty MEM A DVKO> 11 DVD J3100 DQSO 12 MEM A DQS P<0> D> 15 w8
81 | O vob mo VoDl 82 13| Jvss FRT-THB  ygg 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 VDD n N VDD 88 19 Vss Vss 20
Lal
o0 15 [Ty MEM A A<B> 89 A8 Fdel A6 90 VEM A_A<6> g s e s 15¢Ey MEM A DO<9> 21 e 4 5 DQL2 22 MVEM A_DQ<8> o 15 0
5 15 [T MEM A A<5> 91 A5 g Ad 92 MEM A A<4> a5 5 o0 15CBY MEM A DQ<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
5 15 TR MEM A A<1> 97 Al 8 A0 98 MEM A A<0> a5 5 5 15CBD MEM A DQS P<1> 29 DQS1 8 RESET* 30 MEM RESET L am 2
99 VDD VDD 100 31 vss vss 32
7]
o 15 [T MEM A CLK P<0> 301 CKO ' CK1 102 MEM A CLK P<1> N 5 5 5 15CBO MEM A DQ<11> 33 DQLO (/" DQL4 34 MEM A DQ<15> B 15 00
o 15 [Ty MEM A CLK N<O> 103 CKO* g OK1* 104 MEM A CLK N<1> a5 5 o 15 By MEM A DO<14> 35 DQL1 DQL5 36 MEM A DQ<10> @D 15
Jos VDD VDD 106 37 vss vss 38
o0 15 [Ty MEM A A<10> 107 A10/ AP BAL 108 MEM A BA<1> a5 e o0 15¢ By MEM A DO<16> 39 DQL6 DQRO 40 MEM A DQ<21> b R
o0 15 [Ty MEM A BA<O> 109 BAO RAS* 110 MEM A RAS L a5 w8 o0 15¢ By MEM A DO<18> 41 DQL7 DRl 42 MEM A DQ<20> B 15
111 VDD VDD 112 43 VSS VSS 44
5 15 [T MEM A VEE L 113 WE* SO* 114 MEM A CS L<0> a5 5 5 15CBO MEM A DQS N<2> 45 DQs2* DVR 46 MEM A DMk2> am s e
o 15 Ty MEMA CAS L 115 CAS* ooTo 116 MEM A ODT<0> g 25 e o0 15¢ By MEM A DQS P<2> 47 DQs2 vss 48
117 VDD VDD 118 49 Vss DQR2 50 MEM A DQ<17> @ 1 e
5 15 [T MEM A A<13> 119 AL3 ooT1 120 MEM A ODT<1> a5 e 5 15CBD) MEM A DQ<23> 51 DQL8 DQR3 52 MEM A DQ<22> @ 15
o8 15 [Ty MEM A CS L<1> 121 s1* NC | 122 o0 15CEry - MEM A DO<19> 53 DQL9 Vss 54
123 VDD VDD 124 S5 vss D8 56 MEM A DQ<29> B 15 0
125 | 5 TEST VREFCA, 126 o 15¢Ery MEM A DO<24> 57 D4 D9 58 MEM A DQ<28> B 15 0
127 | o vss vss | 128 58 15y MEM A DO<30> 59 | - bes vss | 80
o0 15 By MEM A DO<33> 129 DB2 D®B6 130 MEM A DQ<36> B 5 61 vss DQS3* 62 MEM A DQS N<3> @ 5
5 15 B> MEM A DQ<32> 131 D@3 DQ@B7 132 MEM A DQ<37> @ 15 5 15 [Ty MEM A DMk3> 63 DVB DQS3 64 MEM A DQS P<3> T 15 0
133 Vss Vss 134 65 Vss Vss 66
o0 15¢B>— MEM A DOS N<4> 135 DQs4* DV 136 MEM A DMk4> ) s e o8 15¢ By MEM A DQ<27> 67 D6 DQBO 68 MEM A DQ<26> T 5
o0 15CEy MEM A DOS P<d> 137 DQs4 vss 138 o0 15¢ By MEM A DO<25> 69 DR7 DRB1 70 MEM A DQ<31> B 15 00
139 vss D88 140 MEM A_DQ<38> B 15 00 71 vss vss 72
o0 15¢B>— MEM A DO<34> 141 DQB4 DQBY 142 MEM A DQ<39> T 15 0 REY
o 5@y MEM A DO<35> 143 DQB5 Vss 144
145 Vss DQ4 146 MEM A DQ<47> & 15 o 516- 0201
o0 15¢By— MEM A DO<44> 147 D0 D5 148 MEM A DQ<40> B 15 0
o0 1By MEM A DQ<41> 149 | o pa1 vss o | 150
151 vss DQS5* 152 MEM A DQS N<5> T 5 0
o0 15 [Ty MEM A DWK5> 153 DV DQS5 154 MEM A DQS P<5> @ 5 1 1
155 vss Vss 156 = =
o0 15 By MEM A DO<45> 157 D2 D6 158 MEM A DQ<46> T 5
o0 15¢B>— MEM A DO<42> 159 D43 DQ47 160 MVEM A DQ<43> B 15 w8
161 VSS VSS 162
o0 15¢By— MEM A DO<52> 163 D8 DQB2 164 MEM A DQ<48> @ 15
o0 15CBy— MEM A DO<51> 165 DQ!9 D3 166 MEM A DQ<53> @ 15 0
167 Vss Vss 168
o0 15Cgry MEM A DCS N<6> 169 DasE* DVB 170 MVEM A DWVK6> s
o0 15CE> MEM A DQS P<6> 171 | - pose vsso | 172
173 vss DB4 174 MEM A DQ<50> B 5
88 15 B> MEM A DO<55> 175 DQB0 DQB5 176 MEM A DO<49> B 5 o PPOV75 S3 MEM VREFCA A 27
o0 15Cg>— VEM A DO<54> 177 DB 1 Vss 178
179 vss DQB0 180 MEM A DQ<57> B 5
o0 15¢By— MEM A DO<61> 181 D6 DQB1 182 MVEM A DQ<56> B 15 w8 1 C3135 1 C3136
o0 1By MEM A_DQ<60> 183 | 5 bos7 vss 184 T
185 Vss DQS7* 186 MEM A DQS N<7> B 5 2 &3 2 v
o0 15 [Ty MEM A DMk7> 187 oW pos? 188 MEM A DCS_P<7> Gy 15 o0 405-LF 65
189 vss Vss 190
o0 15¢Bry_ MEM A DO<58> 191 | pcps D24, | 192 MEM A DO<62> B 15 o l
o8 1By MEM A DO<59> 193 | J pgso DQB3 | 194 MEM A DO<63> a1 0 =
195 Vss Vss 196
MVEM A SA<0> 197 SAO EVENT* 198 MEM EVENT L [on 21 29 42
s =PPSPD_SO_MEM A . 199 VDDSPD SDA 200 =12C SODI MVA_SDA B> "Factory" (top) slot
MEM A SA<1> 201 SAL scL 202 =1 2C SODI MVA SCL ) s
203 VIT VIT 204 =PPOV75_ S0 MEM VIT A s
1 1 DDR3 SO DI MM Connector A
1 C3140 R3140 R3141
2. 2UF 10K 10K 516- 0201 SYNC_MASTER=DDR SYNC_DATE=07/ 22/ 2008}
20'% 5% 5% -
2 83V et et SPD ADDR=0xAO( WR) / OxAL( RD) NOTI CE OF PROPRI ETARY PROPERTY
402-LF 2402 2402
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
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Page Notes DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)

. =PP1V5_S0_MEM B
Power aliases required by this page:
- =PPLVS_SO_MEM B
- =PP1ve_S3_MEM B » =PP1V5_S3_MEM B 1C3210 |1 C3211 (1 C3212 |+ C3213 (1 (3214 |1 C3215 [1C3216 (1 C3217 |1 (C3218 |1 C3219 |1 C3220 |+ C3221 |1 (C3222 (1 C3223
. —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
oS ! T, 1Y T, v T, 1Y T, 1Y 8V T, 1Y 8V T, v T, 8 T, 1Y 8V T, v T, Y I, 18V
- =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_SODI MVB_SDA
BOM opti ons provided by this page: PPOV75 S3 MEM VREEDO B
27
( NONE)
= t C3230 1 C3231
— 2. 2UF —— 0. 1UF
—— %05 — 2%
Y oV
2 CERM 2 CERM
402 LF 02
J{ 1 REFDQ SSo-2
— 3 vss DUl 4 MEM B DQ<4> B 5 00
o0 15 [Ty VEM B CKE<0> 73 gTRED  CREIg /4 MVEM B CKE<1> QT o5 e o0 15¢gry MEM B DO<0> 5 DD~ Ty caL PFO 6 MVEM B_DQ<5> B 15 00
75 | 5 VDD VDD | 76 o8 15¢@—y MEM B DO<1> 7 DQL vsso | 8
716N M55 | 78 MEM B A<15> am e ! 9 |5 vss DQs0* |10 MEM B DOS N<O> @ 15 0
o 15 [Ty MEM B BA<2> 91582 J3200 Aan | 80 MVEM B A<14> T 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 DR ~ DB | 16 MEM B DQ<6> B 15 9
o 15 TNy MEM B A<9> 85 | 5 A9 % A7 | 86 MEM B A<7> ] 15 5 o 15¢@—y MEM B DO<3> 17 DB 8 % D7 | 18 MEM B DO<7> @ 15 e
87 | 5 vbD 8 - Vool 88 19 vss B vsspl 20
o 15 [Ty VEM B_A<8> 89 | 5 a8 nZ A6 20 MEM B_A<6> (T 15 58 o 15 Hy—MEM B_DQ<28> 21 DB \~  DQ2g | 22 VEM B_DQ<29> @5
.
5 15 [T MEM B A<5> 91 o A5 Mo 92 MEM B A<4> Q] 15 5 5 15CE MEM B DQ<24> 23 D@ DQL3 24 MEM B DQ<25> B 15 0
93 | 5 vbp VDD, | 94 25 vss vss o | 26
o8 15 [Ty MEM B A<3> 95 | 5 A3 r | 96 MEM B A<2> I 15 88 o 15¢Ey— MEM B_DQS_N<3> 27 DQs1* DMLo | 28 MEM B_DMk3> Q] 15 88
5 15 [T MEM B A<1> 97 o AL AOG 98 MEM B A<0> a5 5 5 15CE MEM B DQS P<3> 29 DGS1 RESET* o 30 MEM RESET L am 28 %0
99 | 5 vob VDD o | 100 3115 vss VsS o| 32
o 15 [Ty MEM B CLK P<0> 101 | 5 cxo K1 | 102 MEM B CLK P<1> a5 5 o 15¢Ey MEM B DO<31> 33 DQLO DQL4o | 34 MVEM B DQ<26> Ve R
88 15 MEM B CLK N<O> 103 CKO* CK1* 104 MEM B CLK N<1> 15 88 88 15 MEM B DQ<30> 35 DQLL DQL5 36 MEM B DQ<27> 15 88
™ 05 1° o < ED o <o
05 | 5 vob VDD o | 106 37 |5 vss VsS o | 38
o0 15 [Ty MEM B A<10> 107 | o A10/ AP BAlG | 108 MEM B BA<1> a5 5 o0 15¢ By MEM B DO<9> 39 | 5 pQie DQR0 | 40 MEM B DQ<13> B 15 0
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 " o EO
o VoD VDD 3 vss Vss | 44
o0 15 Ty MEM B VE L 113 | o v S0* | 114 MEM B CS L<0> a5 5 o 15¢Ey MEM B DOS N<1> 45 DQs2* DMV2(y | 46 MVEM B DMk1> a5 5
o0 15 [Ty MEM B CAS L 115 | 5 cas* coT0 | 116 MEM B_ODT<0> O 15 58 o 15¢@—y MEM B DQS P<1> A7 DQS2 Vss | 48
117 | 5 vop VoD | 118 49 vss DQR2o | 50 MEM B_DQ<14> @ s e
MEM B A<13> 119 AL3 ooT1 120 MEM B ODT<1> MEM B DQ<15> 51 DQ18 DQR3 52 MEM B DQ<11>
o 15 [T ol o <] 15 8 o 1B o D 5 o
o 15 Ty MEM B CS L<1> 121 ] 5 s1+ NC o | 122 o0 15CEy MEM B DO<10> 53 | - bQLe Vsso| 54
123 | 5 vop VoD | 124 55 vss D@8 | 56 MEM B DQ<20> @ 5 0
125 | o TEST VREFCAG, | 126 o 15¢@—y MEM B DQ<21> 57 DQR4 DQR9 | 58 MEM B DQ<16> @ 15 v
127 | 5 vss vss | 128 o0 15CEy MEM B DO<17> 59 | 5 bces vss | 60
o 15¢gry MEM B DO<32> 129 | - pB2 DQE6 | 130 MEM B DQ<33> B 15 00 61 vss DQS3* | 62 MEM B DQS N<2> B 15 0
v 15CBD) MEM B DQ<37> 131 o D®B3 DB7 132 MEM B DQ<36> & 15 o 5 15 [TRY MEM B DMVk2> 63 DVB DQS3 64 MEM B DQS P<2> @ 1 e
133 | 5 vss Vss o| 134 65 vss vss | 66
o0 15¢ By MEM B DOS N<4> 135 | - posa* DA, | 136 MEM B DMk4> a5 5 o0 15¢Ey MEM B DO<18> 67 D6 DQEBO (| 68 MEM B DQ<19> B 15 00
o 15¢ By MEM B DQS P<4> 137 | 5 pQs4 vss o | 138 o 15¢@—y MEM B DQ<22> 69 DQR7 DB1o | 70 VEM B DQ<23> @ 15 w8
139 | 5 vss DQB8 o | 140 MEM B_DQ<38> B 15 00 71 vss vss o | 72
v 15CBD) MEM B DQ<34> 141 o D®B4 DQB9 142 MEM B DQ<39> & 15 o KEY
o0 15y MEM B DO<35> 143 | bgs VSS o | 144
145 | 5 vss D44 | 146 MEM B DQ<44> &S 15 o 51650706
o 15¢gry MEM B DO<41> 147 | 5 DQ4o DQU5 | 148 MEM B DQ<45> B 15 00
o0 15CEry MEM B DQ<40> 149 | o pQa1 vss o | 150
151 | 5 vss DQs5* | 152 MEM B DOS N<5> e 15 0
o0 15 [Ty MEM B DVK5> 153 | 5 bve DQS5 (| 154 MEM B DQS P<5> & 15 o € L
1 1 = =
55 | 5 vss vss o | 156
o0 15¢ By MEM B DO<43> 157 | 5 pQa2 DQ46 | 158 MVEM B DQ<47> & 15 8
o 15¢ By MEM B DQ<42> 159 | 5 pou3 DQ47 | 160 MVEM B DQ<46> > 15 w8
161 162
61| 5 vss vss | 16
o 15¢ By MEM B DO<55> 163 | - pus D2 | 164 MEM B DQ<48> & 15 8
o 15CEry MEM B DO<49> 165 | - boso DQB3 | 166 MEM B DQ<54> B 15 00
167 11
67 | 5 vss vss o | 168
o0 15 By MEM B DOS N<6> 169 | 5 pQse* Ve | 170 VEM B DMk6> a5 5
o 15¢Cgy  MEM B DQS P<6> 171 | - bss VsS o | 172
173 | 5 vss D4 | 174 MEM B DQ<53> B 15 00
o 15¢ By MEM B DO<52> 175 | 5 DQgo DQB5 (| 176 MEM B DQ<50> B> 15 w8 . PPOV75_S3 MEM VREFCA B 27
o0 15Cgry MEM B DO<51> 177 | 5 pos1 vss | 178
179 | o vss DQBO | 180 MEM B DQ<60> B 15 00
o0 15¢ By MEM B DO<56> 181 | - DQg6 DQB1 | 182 VEM B DQ<61> B> 15 w8 C3236
o0 15¢ By VEM B DO<57> 183 | 5 DQg7 VsS o| 184 ; 05 UF
185 | 5 vss DQS7* | 186 MEM B DOS N<7> gy 15
'R3240 s 15 TN MEM B DMVK7> 187 o bwr DQS7 188 MEM B DQS P<7> B 15 o
10K 189 | 5 vss VsS o| 190
Tiew s 15CEry MEM B DO<63> 191 | o pps D@2 | 192 MVEM B _DQ<58> @ s e
e
, oz o 15¢@y_ MEM B DO<59> 193 | 0 peso D3| 194 MEM B DQ<62> KB 5 @ =
195 [ 3 vss vss o | 196
MEM B SA<0> 197 | 5 sro EVENT* o | 198 MEM EVENT L [ 21 2 4
s =PPSPD_SO_MEM B 199 | - vDDSPD SDAG | 200 =1 2C_SODI MVB_SDA 1 .
0 o E> " "
NEM B SA<1> 201 | sa1 scLg | 202 =1 2C SCDI MVB_SCL g Bxpansi on” (bottom sl ot
203 | o vIT VIT o | 204 =PPOV75 SO NEM VIT B .
‘R3241 205 S 206 DDR3 SO- DI MM Connector B
1 o [¢
. ggzzuﬁo 10K 207 O MIG PIN MIG PIN o 208 SYNC_MASTER=DDR SYNC_DATE=07/ 22/ 2008}
—— 20% o 209 210
2 & ey o1 QMG PIN MG PINO-—27 NOTI CE OF PROPRI ETARY PROPERTY
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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
NMEMRESET_HW %;EEV
‘R3305 2
20K MEM RESET_L oy 28 2
5%
MEMRESET_HW ALY VEMRESET Hw | VEMRESET_MCP
R3300" 2402 °8305 R3309
10K + MEM RESET 2 %D T 9,
a0t T3904- X- G 36w
1/ 16W SOT-363- LF Lo
Ve L MEMRESET_HW 1 402
2

MEM RESET_RC L

VEMRESET_HW

VEMRESET_HW
R3301' |1 C3300
20K 0. 1UF
W < T 9%
a5, I

s (-
ot

3
e
T3904- X- G
SOT- 363- LF
:

1 rmy. MCP_MVEM_RESET_L

DDR3 Support
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8 7 | 6 5 4 3 2 1
v apPCLE_ M NI _PRSNT_L
AP_PWR_EN
= 5V S3 WLAN FET
vy M N _CLKREQ L MOSFET FDC606P
CHANNEL P- TYPE
6; I\%N15FEAPE RDS( ON) 26 nOhm @. 5V
[ e LOADI NG 0.8 A (EDP)
s G
450
34Q4 F%ﬁ 6P_G -
CRI Tl CAL PLACEMENT_NOTE=Pl ace close to J3401. 1000 1 g FERR- 1 LGV 1.5A : _9 —
51850610 |
33401 Ciaﬁ%% e PCLE MNL_RID C R el PP ;éﬁv%:é%ﬁ& ” 1, PPSXEEEV\@%%FF  dyanit ‘ =PPE:/E§§%&/8\SL§N .
1120, JuF 10% || 16VX5R402 . _ ) C_ am e ko M k- ] — = B
2034T:-R_3I_ZSE E-12 10% | [ 16VX5R402 TAGE=S' 34221 C3421i Jic3420 VOLTAGESS - C3451i 1?&3}(“-51 Vo rAcESs
“RI-g PLACENENT_NOTE=Pl ace cl ose to J3401. 0. 1%%5 . 1%%5 %BQ/UF 0 033}'@"; 505
O R\fz R\fz 2 x Y C3450 p¢ \F{Z %}Ew
P PCIE MN _D2R P AI RPOQ I o e 6ot 0 1o M7 R3450 |2
2 - PCLE_M NI_D2R"N 22 ... 4 T | 4{1}8}% 2 |, PSVWAN SS| 11510/ng PM WAN EN L ..
4| o s PCLE M N _R2D P QL!T&M %%C;‘VA PLACEMENT_NOTE=PI ace <l ose to J3401. B85 05"
5 ; - PC E:M N _R2D N ZES PLACEMENT_NOTE=P| ace cl ose to QG450
; PCl E_ CLK100M M NI _CONN_P e PAE O KIOOMMN _P . e '
8 < = PG ECLKI00M M NI —CONN™N PLACEMENT_NOTE=P| ace cl ose to QB450.
S~ _ /N _ L YY1 2P E CLKIOOM M NI _N ..
10 N |\/| NI CLKREO o L PLACEMENT_NOTE=PI| ace cl ose to J3401.
i PCl E KE_L -
Tae CILE WVAKE L pmy
13
14
15
oExne L3405
e PP5V|S3_BTCAVERA F y 268 WA ReR nal max > e =PP5V_S3 BTCAMERA,
15 [Z6 ALS S - F N REE Y BTFES: 57T AI_ S coas FERR 120- OHM 1. 5A HN LR BIFES: 27 -
20 - - : 1
21 -« USB_CAMERA CONN P . %::
22 .. USB~CAMERA_CONN"N 2
23 L 2
- B BTR -p
25 9 SMVER ) =
e B - 40YYY L8 USB_CAMERA P ... )
2 1YL 2 UsB_ CAMERA N .
29 PLACEMENT_NOTE=PI| ace cl ose to J3401.
. BLUETOOTH
o= 497
P
L4 (Y YYLs USB BT P yuw
LYY L2 USB BT N oy

=PP3V3_S3_WAN,

PLACEMENT_NOTE=PI| ace cl ose to J3401.

PP5V_WAN F .,

'R3453
33K
?‘/%lGW
5 L\{g—zLF
TC7SZO8AREAPE 74LVCL - ’
8BFEAEESL 2 WAN SM T _BUF 4 S
M NI _RESET_CONN L |4 @401 - W.AN_SM T_RC
1
B 3 1 0
3 T 34531 'R3454 Ri ght d utch Connect or
MN _RESET_L e 11Lél§ o ?%':W SYNC_MASTER=YI TE_MPS_M.B SYNC_DATE=07/ 02/ 2008|
by 2 2402 NOTI CE OF PROPRI ETARY PROPERTY
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43 20 [T

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
w5 s PCLE_CLK100M EXCARD CONN N 10 o < PCIE CLK100M EXCARD_CONN P 7, 4
11 - EXCARD CPPE L , .,
.. » EXCARD CLKREO CONN_L b 2 >
- 13 PP3V3_S0_EXCARD SW TCH -,
« » PP3V3_S0_EXCARD SW TCH 1 = S0_EXCARD SWTCH.
+ » PP3V3_S3_EXCARD_SW TCH 16 1 - ET_SWTCH | o

2 7 PPIV5_SO0_EXCARD SW TCH

18

19
20

PP1V5_S0_EXCARD SW TCH ;5

1oy =SMBUS_EXCARD_SDA

2 7 EXCARD CPUSB_L

<> 21

=SMBUS EXCARD SCL g 45

2
NC)%@ o+2xNe

as 22 7 USB2_EXCARD CONN_N

<+ 25

USB2_EXCARD _CONN P 3, o

26

<> 27

29
O———o
+ » EXCARD CPPE L R3501 g, 2 5% PCl E_EXCARD PRSNT_L -
VF-TF 40 17 IT6W

VENI CE

BRLR 1

CRI TI CAL

J3501
503219- 0221

M ST- SM
24

cP
PCIE FC RRD C N 1|[29 1uE

10% | | 16VX5R402

L3502
'90- OHM
RERANS
% 20¢E> USB_EXCARD N (Y Y Y Ls USB2_EXCARD _CONN_N; 5 o
USB_EXCARD P (Y Y Y2 USB2_EXCARD CONN P
co B 7 a0
I'NPUT DE PLI NG PLACEMENT_NOTE=PI ace cl ose to J3500
s =PP3V3_S3_EXCARD g}g{gg&’%
1 c3530: 3531 LFil
gg/luF %000% o0 17 [T PClI E_CLK100M EXCARD N 4(YYY L3 PClI E_CLK100M EXCARD CONN N ; o, 4
(B Tk —
6!
q o 1 I PClI E_CLK100M EXCARD P 1YY Y L2 PClI E_CLK100M EXCARD CONN P ., 5
= PLACEMENT_NOTE=PI ace cl ose to J3500
=PP1V5_ S0 EXCARD PLACEMENT_NOTE=PI ace cl ose to J3500
. 1
LC3534 1C3535 w0 1 I PCl E_EXCARD R2D C N C’?ﬁl 0. 1uF PCl E_EXCARD _R2D N s 5 s
st UF—— 10uF w0 1 I PCl E EXCARD R2D C P 1|20, 1uF 10%!| 16VX5R402 PCI E_EXCARD R2D P ;; 45 o5
5 g’\" 26 éi/ 10% | |_16VX5R402
& 7
PLACEMENT_NOTE=P| ace cl ose to J3500
OUTPUT DECOUPLI NG
Ay RP3Y3_S3_EXCARD SW TCH -
W e T |1 C3500|1 C3503
CRI TI CAL g@o}uF Jé[?ogf
2 };M 2 XS
TPS2231 402 603
52 s =PP3V3_S3 EXCARD 17 |auxi N FN auxaur| 15
22 » =PP3V3_S0_EXCARD 2 Vi N3P3 VouT3P3|_3 A
2 s =PP1V5_S0_EXCARD 12 |vi NLPS VouT1Ps| 11 LIRS, 3V $PP3V3_SQ EXCARD SWTCH, .
Mgt
« 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 JJocr
NC%E RCLKEN_18 EXCARD RCLKEN 3, s oy RPLVE_SO EXCARD SW TCH , . o D>
NCX—> WL o e 0 M
NOw13|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 ;.
EXCARD_CPPE L , .,
EXCARD_CPUSB L ; s,

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
CRITI CAL —Lo0.10Fr L o0.10F L 0.1UF
10% —T 10% —T 10% . PP1VO5 ENET PHYAVDD

L3705 2 1Y 2 1Y . 1Y RN LI NE W ST=0TE M

FERR- 120- OHM 1. 5A 402 402 402 v&v?g;:fivslugr:u 2 M

0402- LF C3714 C3716 * B

0. 1UF 0. 1UF

L i N R
2 = X5R 2 X5R 2 X5R
PP3V3 ENET PHYAVDD . p

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 aTKS Q4K 47Ky SHILSZLL REGOUT q . .
N N 725 Lort Lt Il d Jb dat ://F}E\év ://F}E\év ://F}E\év If internal swtcher is used, nust place inductor wthin 5mm
R371202 ;R37K § § E b § § 202 , , 402 402, of U3700, and 1x 22uF & 1x 0. 1uF caps within 5mm of inductor.
o w
Alias to =PP3V3_ENET_PHY for internal sw tcher. :I;:lg\é%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
_ 5 20 u3700 =
o [om>__=RTL8211 ENSVREG »> ENSVIREG RTL8211CLGR REGOU
TGP
R3796
ENET_CLK125M TXCLK 1A% 2 ENET_CLK125M TXCLK R 22 0 ENET_CLK125M RXCLK R R3790 22 . 2 ENET_CLK125M RXCLK
e > AR ->—me Rx - : L oo =2 o
56w
v o1 10 [Ty ENET_TXD<0> > 2 TXD 0] RXD[O] |14 91| ENET RXD R<O> R3791 22 2 ENET_RXD<0> oD 1 0
PLACE R3796 CLOSE TO U1400, PIN D24 o1 18 [Ty ENET_TXD<1> e TXD[1] RXD[ 1]/ TXDLYL_ 26 _o 91| ENET RXD R<1> R3792 22 p % UIGW  MELF 402 ENET RXD<1> oo 10 o
o1 10 [Ty ENET TXD<2> > 2 TXD 2] RGMI/MI RXD[ 2]/ ANOL Y o 01| ENET RXD R<2> R3793 22 p 5% WIBW  MELF 402 ENET RXD<2> oo 16 01
ENET_TXD<3> 26 |1 ANL| 8 ENET_RXD R<3> R3794 22 o S% MW MELF 402 pNeT pypDe3s>
o 0 D - o3 Rt 31/ - = L o 0
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
_ 5 ENET _MDI_N<1>
o1 10 [Ty ENET RESET L AR ] RTL8211 PHYRST L 29 _|PHYRSTB* RESET | VEDI A DEPENDENT MO -] <+ CBD 35 91
MDI +[ 2] |8 ENET MDI P<2> CBD 35 91
MDI - [ 2] 9 P ENET MDI N<2> By 55 9
RTL8211 RSET 46 ET REFERENCE
ENET_RESET_L is not asserted when WOL is active. —> RS M +[ 3] ENET MDI_P<3> Va:n T
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/ PHYAD1| 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 10PF —— 4. 7K 4. 7K 4. 7K
L s — 5% 5% 5%
= s0v 1/ 16W 1/ 16W 1/ 16W
A M- LF M- LF M- LF
R 02, 02, , 402
- 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 CR 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)
RXDLY = 0 (RXCLK transitions wth 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
Yaoh, 0
P3V3ENET_EN L 1100K; P3V3ENET_SS AR
W 15y
801 |53 40! CERM
SSMSngEAPj = 402
sorses | Kh
—
"
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
1o0v
2
= R3840 s 840
805 | .0 . 801 . =PP3V3_S5_P1VO5ENETFET 384 $2312BDS
ssveNLEFEAPE | SSMBN15FEAPE 1 2_PIVOSENET SS , o ! Sorsa
sorses | K & 510@}4\/
— ’—( L
21 402 DJ6 _
Jetet o R3842 SSIVBNl(?EAP - =PP1V05_ENET_FET ,
1%
43 42 37 21 [TR) SMC_ADAPTER _EN asw —
4022 N
L R3841 2[67s); 1 C3841
= 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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Power aliases required by this page:
( NONE)

Signal aliases required by this page:

( NONE)

BOM options provided by this page:
( NONE)

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

ENETCQNN_CTAP

1 C3900 1 C3902 1.C3904 1 C3906
0. 1UF —— 0. 1UF —— 0. 1UF 0. 1UF
son = %4 — on
S S i S i S v
T o5 o5 o5 T o5
CRI TI CAL
| T3900 |
o 55 e ENET_MDI _P<0> 1 12 ENETCONN_P<0>
o 55 e ENET_MDI _N<0> 2 F? Lo |11 ENETCONN N<O> OQIO'%TSL\L
| \—ijj 10 ENET_CTAPO lecg-g w7c-) 2
™>—> F-RT-TH
TLA- 6T213HR °
4 9 ENET_CTAP1 0
g —] [ E
o1 soqer> ENET_MDI _N<1> 5 @ Lo || 8 0 ENETCONN N<1> :
o 2 ENET_MDI _P<1> 6 7 s ENETCONN P<1> 3
ED e 2
CRI TI CAL %O
7
o 55 ey ENET_MDI _N<2> 1 g 12 ENETCONN N<2> 5
o 55 ey ENET_MDI _P<2> 2 ‘ Lo |11 ENETCONN P<2> : ﬁ§
F3 10 ENET_CTAP2
TX —>
TLA- 6T213HA 514- 0596
2l ‘ 9 ENET_CTAP3
o sser> ENET_MDI _N<3> 5 Lo || 8 0 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 7g§ %5 CRITI CAL
%1 W 2/gl[‘BW
255 SLF C3908
402 2402 T000PF
ENET BOB SM TH _CAP 1 ’2—
N-RECR-W DTHEO; 35 im 10%
2KV
RM
1206
PART NUMBER | QrY 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
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7 mi/0o =PP3V3_FW FWPHY o %0 a8
. . 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- OHW 0. 3A- EM
114 mMA FireWre PHY . PP3V3 FW FWPHY VDDA 1 m\‘ 2
M N-REGKW DTH-0, 2 M 0402-LF
4130 * 4131 * C4132 1| VaTRES
1UF —— 1UF —— 1UF
100 —— 10 —1— 1%
613V 613V 613V
CERM 2 CERM 2 CERM 2
a0 202 202
L 0 1 L4135
. =PP1VO FW FWPHY 120- OHW 0. 3A- EM = 120- OHW 0. 3A- EM
135 mA 1YY Y L2 _ PPivo FW FwWeHY AVDD _ 25 m PQe SerDes 17 m\ POle SerDes ___PP3V3 FW FWPHY VP25 LYY Y Lz
M N LTNE W DTHE0. 4 W M N LTNE W DTHE0. 4 W
0402-LF M N_NECK_W DTH=0. 2 MVI M N_NECK_W DTH=0. 2 MVI 0402-LF
VOLTAGEST. OV VOLTAGESS. 3V
C4135 1 C4136 *
1UF —— 1UF
10 1 100
613V 613V
CERM 2 CERM
a0z a0z
110 mA Digital Core 0 M VReg PWR
1 C4100 1 4101 1 C4104 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
N o o o o o
KK ooz o= 33|y 2|8 88 =/ 22 g AL170: }w/mv PCIE FWR2D C N g e
N X5R 402
~— VD83 —— ~—VDDH— ~VP~ VP25 VREG PWR CA17L | |1w% 16v P E FWR2D G P 17 89
NCx<_B13_|ATBUSE CRIO‘\r/: (T:AL PCIE_RXDON " o s POE FWRD N ‘ 0. T0F | [ser a2 S
NCx—212_|ATBUSH PCl E_RXDOP|_N7 <« 52 POE FWRD P
SRR 4100 - - CA175: | [0
NCx—ALL |ATBUSN PCIE TXDON ™ o & POE FWD2R C N 1175 } }w/n 1v PO E FWD2R N oy 47 o0
= FW643 PCl E_TXDOP| N6 ss PCl E_FWD2R C P . XS5R 402
s [TRy—=FW PHY_DSO _»F12 IDSO (IPD) NT-19 - - [ CALI6: | |w% 1v  polE FWD2R P
[T =EW PHY DS1 €12 |DS1 (1PD) NT- 20 BcA =i o 17 8
. FW PHY DS2 >~ > Gro > REFCLKN N o  PCIE CLKI00OM FWN PR : [xsr 402
= I1PD) NT-21 EXPRESS PHY <N -
s [TR> - DSz (1PD) Pa SS REFCLKP| M0 o PCIE CLKIOOM FWP 17 00 PLACEVENT-NaTESR a2 &il7e ol ose 1o U080
o2 38 FW PO _TPA N 88 |TPAON am
o2 sa gy FWPO TPA P «—»_ 22 [TPAOP NT-4 (1PU) TCK ™ TP FV43 TCK
2ocE FWPLIPAN 4 = TPAIN NT-3 (I PU) To e < TP Fwes3 TOI
52 a8 Cgry FWPL TPA P o« "5 [TPAIP TEST CONTROLLER -3 Py w FV643 TDO =PP3V3_FW FWPHY s 36 38
55 By FW P2 TPA N «—» 5 [TPA2N NTl(:iU)INB w o TP Fveas TME
. FWP2 TPA P A3 _|ITPA2P 1394 PHY L UPy - Fw643_LDO
o FW PO TPB N 89 |TPBON NT-2 (IPU TRSTH|ML o FW643 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 | NE-LE v St
92 38 FWP1 TPB P A6 |TPBLP 402 402
NT-10 (| PD) WAKE* 422 > FWPME L @ o 2 2
FWP2 TPB N B4 b
3 _=PPVP_FW PHY CPS 3" W P2 TPB P - 12:;2 FIXVEL 11 - TYPO I N SYMBOL REGCTL REGOLT| D13 o  FW643 REGCTL
BB e
PONER MANAGEMENT VAUX_DETECT| Et - FW643 VAUX DETECT
- -
R4160* sqmry FWPO TPBIAS o o B7|TPBIASO NT-12 (1 PD)_— _ VAUX_DI SABLE| = _»  TP_FV643_VAUX_ENABLE
200K 38 FWP1 TPBI AS S ITPBI AS1 NT- 13 (OD) CLKRE L2 —-»> FW CLKREQ L oo v 'R4164
116w . FW P2 _TPBI AS 2 |TPBI AS2 10K
NE-LE D 506
022 FV643 RO e11 |Ro vt
o2
FV643 TPCPS e B0 [TPCPS NT-16 (1PD) SCl FOLK @ TP_FW43 SCl FCLK ?
3 -
3 G4 TP FW43 SO FDAIN
TP_FV643 NAND TREE <« XL |NAND_TREE NT-QUT SaF A e TP_FVW643 SOl FDOUT =
RALI&ZSO FW643 REXT L8 |REXT N S P TP_FW43 SClI FMC
FW CLK24P576M XO 1 2 FW CLK24P576M XO R - 310 NOTE: NT-xx notes show NT-15 (1PD) SAF -
CRI TI CAL pt FW CLK24P576M XI o G30X NT-9 NAND tree order.
116w -
NG Y4150 Mooz X X TP_FW643_SE _»_ M3lsE (1PD) s FV643 SQL
24, 576MZ R4161 R4170 TP V643 SM s Jom (1 PD) SERI AL EEPROM NT-7 SCL -—>
NC SM 3. 2X2. SMM 2 94K 101 > (1 PD) CONTROLLER NT-6 SI ML TP_FW643_SDA
w 19 1% TP FW643 MODE A > J2 IMODE_A (1 PD) NT-18 >
ey et TP_FW643_CE _» 113 |CE (1PD)
022 2402 TP _FW43 FW620 L > DI25FW620* (1 PY) M SCELLANEOUS
| TP_FW643 JASI EN > DU JASI_EN(IPD) NT-11
TP_FW643 AVREG <« 10 |AVREG CHI P RESET NT-5 PERST*,\N o  FWRESET L T =
TP _FV643 VBUF w3 [VBUF
. FW643 PU RST L _»_ XI3JFWRESET* (IPU) NT-8 'R4163
10K
X TP_FW43 OCRL0 CTL <212 |OCR CTL_V10 5
Ra162 1 C4162 NC>x_222 [0CR CTL_V12 (Reserved) i
118w Qo2 F Ss VREG VSS 2
8%
Lt 2 Cirm xsR EEEEEEEEEEEEEEEEEEEEEEEBEEEEEEEEEEE 3 1 - -
= FireWre LLC/ PHY (FW543)
SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 200§
= = 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
I'l NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
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D 051- 7902 D
@ APPLE | NC. e — -
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Page Not es

Power aliases required by this page:
=PPBUS_S5_FWPWRSW (syst em supply for bus power)

=PP3V3_FW LATEVG_ACTI VE

=PPVP_FW SUMNCDE (power passthru summation node)

FireWre Port Power Switch
Signal aliases required by this page: CRI TI CAL MT CRI TI CAL
NONE
(¢ ) Q4260 CRI TI CAL D:'iego
BOM options provided by this page: NDS9407 F4260 2
FW_PORT_FAULT_PU sa-H 1. 5A- 24V =PPBUS_S5_FW FET s
1 2 3
e — L. e pumes e sy o
2 o1 LOECK LINEERT mm 1
e e | 3] L g e SHESY R J
R4260 C4260 * 1 5
NO STUFF . FW LVG_NEW |:(\st1 szé‘LZNE\N - ‘%7,0115 0. 01%% 5 — —
4263 R4263 R4262 M5 i 2 ‘
2. 2UF ——
2T 37:},5? s/ 0 o\ w PPVI N S5_FVPWRSW FET 1 A K0 2 FWPWR EN L DIV
xer cERY L5 % A1 5 dIUEB12700G b Cout
o Q 402 R4A261
z 3.3K
o Tiew
M- LF
PPVIN S5 FWPWRSW R 2402
FWPVR EN L
1RFZ\L2L6V§*NEW Enabl es port power when nachi ne o
is running or on AC. 4261 ° D
10K ¢ ssvonaSFEAPE | Q4261 :
/16w sorses | I<h SSVBNISFEAPE | | -
e - Sors63
5462 —
FW LVG_NEW >4 5
Q4262 | FWPORTPWR EN_R 6T S s[c st
NTUD3127CXXG 43 42 34 21 SMC_ADAPTER EN
& b T mmesme
N PM SLP S3 L
53 81 68 44 42 33 21 7 TR
|-p FW PORTPWR EN FET
2| G E}
l_}q_b;_s FW LVG_NEW
'R4264
SSMONISFEAPE E s
= Kt
2|67 sty
27 _FW PORTPWR EN L
FW PORTPWR_EN_L
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
74080080 1 LI TTLEFUSE, 1.5A RESETTABLE 24V F4260 CRI Tl CAL
Lat e- VG Event Detection
s =PP3V3 FW LATEVG ACTI VE PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
w BP2VA EW LATEVG ' N 11650145 1 | RES MIL FILM 2. OM 5% 0402, SM LF R4219 FWLVG OLD
R4211% ‘R4212 B %)412UZI';0 ]R(?IWZ]_Q 'RA266 116S0082 1 RES, MTL FI LM 4. 7K, 5% 0402, SM LF R4260 FW LVG OLD
10K 1K 20% Z,oMm oK 116S0078 1 RES, MTL FI LM 3. 3K, 5% 0402, SM LF RA261 FW LVG OLD
WS S s 2 G e e
02, , 402 w210 402 FWLVG OLD |,402 , 402 116S0149 1 RES, MIL FI LM 10K, 5% 0402, SM LF RA219 FW LVG_NEW
P2V4 FW.ATEVG RC 4 | ? LMC7211 D4219 116S0130 1 RES, MTL FI LM 470K, 5% 0402, SM LF R4260 FW LVG_NEW
vV s 123
NG LATEVG,EVENT L 2K 1 o 37 FW PORTPVWR EN 116S0126 1 RES, MTL FI LM 330K, 5% 0402, SM LF RA261 FW LVG_NEW
FW.ATEGV 3V _REF I VA NBROS40XXH . g%g\j/-%an 0
'R4213 ) FW LVG_NEW %u022F o ar283 | 1=
4211 2 R4267 2 2 sorses | 1<0)
100pF —! 80. 6K = 503 4
0 T 1/ 16W - 2 1
SOV 2 M- UF e
a0 402 RA210 1w = 1T Sl
200K VECLF
—e
1% L
1 1/16W
= M- LF

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
iﬁ%%
1C4360 5
[ 33UF B33
=PPVP_FW PHY_CPS_FET . /[0 PPVP_FW CPS MAKE_BASESTRUE — =PPVP_FW PHY_CPS
lél \IBI&\ILINE WDTI:;OO 2
nm
Rz A -
’ 1%% A "Snapback" & "Late VG' Protection
“’{%52 2 2 PP2VA_FW LATEVG
—l \ DP4310
CPS EN L DIV BAVOODW 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
20 EWP1_TPA P — FWPORTL TPA P ., 6
= BASESTRUE — =
20 EWP1_TPA N — FW PORTL TPA N .. 1
—  MARE_BASESTRUE — 00
o FWPL TPB P = B PR e B =PP3V3_FW FWPHY BSSga02DW FW PCRT1 TPS N
o EWP1_TPB N — FWPORTL BB N . eSS
= ASESTRUE — ORT
SI GNAL_ MODEL=EMPTY - FW P 1_TPB P
lﬁﬁ%é@h%él
o, %, =
M}E}é’ M:.lgﬁ'}@’ FW PORT1_TPA N
2402 402, L —1PA_
FW PORT1_TPA P
FW PORT1_TPB
ORT = DP43
BAVOODW X- (G
R4364 s
1C4364
—— 220pF 9%& 6
2 28% WELPE 2 —
502 402, 01% % L1
X
o el
»
L 0
= 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
=PP5V_S0_CDD FRGROSPS . e ST meras
= w0 NECR WY BHHES: §mm
l + [o ol TAGESS!
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
 + ZPP3V3 SO CDD abh R4595 |° &5 (A596
ODD PWR EN LS5V L 1 +00K, ,_ CDD PWR SS 1|2
R4597 5% | ]
100K 1/16W 19%
59 D|6 Vo G
1/ }E\év }_4 402
Kh
—
S 71
5
SSIVBngFEAPE
s[G7's
2 [y CODD PVR EN L
QE)LOf‘-MEJIUZ()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 O OlUF H 10% 16V CERM 402
J4500 2 (Y Yt os SATA ODD R2D UE N 112 C4520 SATA ODD R2D C N e XD
CRITICAL 555600168 0. 01UF || 10%16v cERM 402
2 1 PLACEMENT_NOTE=PI ace FL4520 cl ose to J4500
o
4 o3 - ss 7 SATA ODD R2D P
v s ZPP3V3_SO_CDD = s[5 ols - w1 SATA ODD R2D N
8 7
o
10 ol > ss 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" oot C4526 12 s SATA ODD D2R UF_N 4 (Y Y Y ST AsATA 0DD 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 §¥m PLACEMENT_NOTE=PLACE C4502 CLOSE TO J4501
F- ST- SM 402 CRIL_TI CAL 55 0 r
A | L4500
FERR- 70- OHM 4A
1 PP5V_SO_HDD FLT LYY Y2 =PP5V_SO_HDD
2 0603
B PLACEMENT_NOTE=PLACE L4500 CLOSE TO J4501 F| 4501 PLACEMENT _NOTE=Pl ace C4510 close to MCP79
. 90- G 100VA PLACEMENT _NOTE=Pl ace C4511 next to CA4510
5 CRITI CAL SYM.VER 1 1
o< NC 3 (Y Y Y \Ls o5 SATA HDD R2D UE P C45104 - SATA HDD R2D C P am e
] NC ‘ 0. 01UF || 10%16v cerv 402
7 - s SATA HDD R2D P 511
od8 wne ZWI 95 SATA HDD R2D UF N (07] 1]2 SATA HDD R2D C N g 20 e
9 - 89 SATA HDD R2D N I 0. 01UF || 10%16v cerv 402
10 PLACEMENT _NOTE=Pl ace FL4501 close to J4501 FL4502
1 90- G 190VA
12 > 8o SATA HDD D2R C N SHLVER T cRITICAL
13 C4515. - o5 SATA HDD D2R UF N 4 SATA HDD D2R N 2089
o122 NC o>
14 > ss SATA HDD D2R C P 0. 01UF |l 10%16v cerm 402 e —
15
O X NC ‘ 45161 |2 9s SATA HDD D2R UF P 1YY Y L2 SATA HDD D2R P o 20 50
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:
T%&?SG\ FERR- 220- OHM 2. 5A
s _=PP5V_S3_RTUSB 2 N ouril 7 RTUSB_A ILIM ‘ 1Y) PP5V _S3 RTUSB A F T
MSOP 0603 — .
oo 4242 21 _PMSLP_S4_L o USB_EXTA CC_L 8 Jocas Mq&§%5w¥¢8 37E 4605 i VATAGE SV 378" F DG
3 |ent our2| 6 N o\ NES3 F_?I‘:USB Bl LILM 0. OLlub
o USB_EXTB_OC L 5 Jacor TAE?C%Ti-hg 370 :gz | T1 CAL . REQEBW_3
o lEne 0 90- OHM 100MA
6
USB_PWR EN G\D TPAD = 2ras E
C4690 o691 | CRITI CAL CRITI CAL s USB2_EXTA MUXED N VY VL5 USB2 LTI N 1
1 1
. 046951 14696 CA617 1CA616 A~ 2
102%@** %3%} o OuF —— - TOOUF 10 fr 100UF s USB2_EXTA_MUXED P _1( Y Y Y | 2. USB2| LT1_P 3
6y2 2 2 M 623 0%, 6 - - - 4
&5 555 X%{Z 2 éCéY- TANT X Y TANT
6 CASE- B2- SM 6 CASE B2- SM 5 3 4
0 Q O P! 7
—= 1 6]VBUS 2327 o 8 ;
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 PP5V S3 RTUSB B F Pl ace L4600 and L4605 at connector pin
0603 - 137 r_m
1 04615 VOLTAGE=5V
DIUF
f " T
USB/ SMC Debug Mux i e
SMC_DEBUG_YES CEI4Té %L %
s _=PP3V42 G3H SMCUSBMJUX SI GNAL_MODEL=USB_MUX go-gjrgﬁgom
SYM VER- 1 1
SMC_DEBUG_YES 'R4650 2 20y USB_EXTB_N 4 (Y Y Y%l3 |USB LT2_N 2
04659 1 J 10K s| USB_LT2_P f
Lé:/ 3] e Ve %0 20 e USB_EXTB_P tengatill
M 2
SMC RX_L 402 5 | ve 1 7
as 0 42 qoom SMC_TX_L 4w U4650 v 2 | 288 n®
Pl 3USB102ZLE elvaus 2 o 2 -
o0 20¢g—y USB_EXTA P 7 o+ CRTQTEPCAL
Bt A Nl 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
= = SYNC_MASTER=AMASON_MB8_MLB  SYNC_DATE=07/ 02/ 2008|
SMC_DEBUG_NO
R4B651 L f t USB P t B NOTI CE OF PROPRI ETARY PROPERTY
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%//F}E‘év SI ZE DRAW NG NUMBER REV.
402 514- 0638 2 CONN, RCPT, USB, HB, 4P J4600, J4610 CRI Tl CAL
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41 8 =PP5V_S3 IR

VCC

) u4800

CY7(?63%%3- LOXC

P1.0/ D+ 7
%0 2B D FFERENTT AL_PAI R=USBZ_T R o g; o zg S 5
%0 20CED D FRERENTT AL_PAI R=USBZ_T R P12/ VREG | NTO/ 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
oRITICAL w02
a T
1 C4804
l P/ N 33850633 0. 001UF
NC 2 o
J 405
- TH -
Y Vss
BHA Eﬁgg% REAR ﬂﬁggg
A
15 A489% 6 a1 ragos B Wl R
E. RY- 5\ 1 2 =PP3V42_G3H LI DSW TCH 4
CRI TI CAL TTeW 707
1 PP3V42 G3H LI DSW TCH R VELE R418006
2 PP5V S3 IR R 1 2 =PP5V S3 IR 41
3 1716W s 402 R4807
4 SMG LID R b 1 100 2 R‘}‘808 SMC LI Duz 45 5o
5 SYS _LED ANCDE R A SYS _LED ANCDE 45
6 WF-LF 1/ 16W A 402
VELE IR RX_OUT 4,
518S0692
14805 14806 14807 14808 A
——o0.10F —0.1UF ——0.001UF —— 0.001UF Btﬁ & NEAR 34
T = i BEACE G40 NEAR 34
2 R cerv 2 ok cerm 2 e 2 Cerm
20 405 405

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

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

=7 _PP3V3_S5_ AVREF SMC
52435 _=PP3V3_S5_SMC

C4902
222UF°:
bt
u4900 ° PLACEMENT_NOTE=Pl ace C4907 close to U4900 pin F1
=2 or—SMC_EXCARD PVWR EN <« B12 |P10 H8S2117 Pe0|_L13 o SMC_PM &_EN fooT <0 -
43 SMC _RSTGATE_L <« Al3 P11 LGA- HF P61 K12
<o - e < NC SMC 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 KI3 SMC _ADAPTER EN ooy 21 34 37 43 0 47UF
2 PM RSVRST_L < Cl3 P15 P65 J10 o o nNC 618%
o o MP_VR_ON - Cl2 |P16 Po6| 111 o SMC_PROCHOT_3_3_L (s CERW iR 2 1
23 21 (OO} PM PVWRBTN L < D10 P17 P67|_HI2 o SMC Bl L_BUTTON L am « R4909! 1RA901
43 ESTARL EN - - | SENSE Pe . =
- ESTARLDO - D13 20 P o eE @ PLACEMENT_NOTE=PI ace R4999 close to U4900 pins N14, NI5 PBSITIT S 15 %%IZEV
x—a—FELL | - 0 — i LGA- HF 1 1
NG D12 P22 P2l 110 o SMC GPU | SENSE P PLACEMENT_NOTE=Pl ace C4920 cl ose to U4900 pins N14, N15 s abs, Z%ZL
NC F11 |p23 P73 N1 o SMC_GPU_VSENSE 6
= _SNC_P24 v fiz e Pral_ N2 o SMC_DCI N_| SENSE @@ o oM T ML 01 SVE KBC NVOE SMC_MDL am
NCx_ e E12 |P25 P75 M3 o SMC PBUS VSENSE s ey SMC RESET L | o jrest Moz
= _SMC P26 <« F13 P26 P76 N13 o SMC_BATT_| SENSE 16 SMC XTAL -
« e EL0 |P27 P77l L12 SMC_NB_M SC_| SENSE - “ XTAL
NC. i — AL s _SMC_EXTAL A2 |EXTAL NM |_E3 SMC_NM g
%0 63 43 19¢CE LPC AD<0> <« A9 [P30 P8O A7 g SMC_ WAKE_SCl _L oo 2 =
%0 83 44 1B LPC AD<1> «—» 2 P31 P81l _B6 > < NC
%0 83 44 19 LPC AD<2> 8 P32 P82l C7 PM_CLKRUN_L 19 44
o 12 ogery LPC_AD<3> e o7 e Poo| 5 o LPC_PWRDWN_L o ETRSTL L3 ST L am «
%0 63 44 10 rwy—LPC_FRAVE L »__ A8 |P34 P84l A6 _g SMC TX L 40 42 a3 aa Avss|_L9
» [rmy_ SMC_LRESET_L & |pss Pos|_Bs o SMC_RX_L PO s R4902  ['R4998  |'R4903
%0 20 [y LPC_CLK33M SMC _» D7 P36 P86 SMB_MGMI_CLK a5 2w 2% ew 2 ew
44 10 LPC SERI D6 |P37 Pool 14 o SMC ONOEE L e fa f_’.’% g 8 X\MSgOO ZQ/E-ZLF ZQ/E-ZLF ZQ/E-ZLF
NCx—a— D4 P40 POl GB o SMC_BC_ACOK am 4 50 2 S 1
» _SMC P41 <« A5 |Pa1 PO2| H2 o SMC BS_ALRT L am 2 50
sqamy SVB_MGMIT_DATA (O0) e—p B4 |Pa2 PO3| Gl o PM SLP_S3_L QIR 7 21 34 97 4 o8 o1 62 = i
o on SMB_ONOFF_L - AL |Pa3 Poal t o PM SLP_S4_L T 2 40 40 60 =
NCx—— e C2 P44 POS|_GA o PM SLP_S5_L am NOTE: P94 and P95 are shorted, P95 could be spare. G\D SMC AVSS
NCo e B2 |pas Pos|_F4_ o PM_CLK32K_SUSCLK __rmzs o0 RSN AVSS 4 a0
76 oot} SMC GFX THROTTLE L - Cl |p46 PO7| F1 o o (OC) SMB 0_SO_DATA CBD 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 H8S2117 PEO|_K1 - SMC_CASE_OPEN g
( 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
s _SMC_PA5 (O0) ¢» L1 |PAS PFO|_K5 > < NC
00 4B SYS ONEW RE (O0) o K3 |PA6
-~ PM _BATLOW L L2 |pa7 i e - SMC_SYS LED o «
o PMBATLOVL (00 o 12 Pr2| M - SMC LI D a0
NCx*——» B8 |PBO PF3|_L5 <« NC
2 o SMC_RUNTI ME_SCI _L - o lpe1 PF4|_ M6 =~ NC
% 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|_Ma > < NC
NCX < B10 |PBS pcol_MB
s EXCARD L - —=———a—XNC . . .
[mavg 2% G:XCAO\/EgT:ENP C -»> iﬁ z:j pPGL| N7 - =SMC_SMS_| NT ) NOTE: SMS Interrupt can be active high or |ow, rename net accordingly.
o - PG2|_K SMB_BSA DATA as If SMS interrupt is not used, pull up to SMCrail.
s oo} SMC_FAN 0_CTL - Gll |pco PG3|_K7 « (OC) SMB_BSA CLK > s
1 qoom_SMC_FAN 1 CTL - a3 |pci pea| ke «s (O0) SMB A S3_DATA o
= oo} SMC FAN 2 CTL - F12_|pc2 PGE|_N6 <« (OO SMB A S3_CLK B>
s (oo} SMC FAN 3 _CTL - H13 |pc3 PGB|_M? s (O0) SMB B _SO0_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 »
. SMC_FAN_2_TACH - HI1 |Pos - jlesng
D SMC_FAN 3 TACH DT PHL|_F2 - SMC_THRMIRI P o ©
© > - Per prof a2 - SMC_PH2 43
52 [T SM5 X AXI S > MLO |PDO PH3| A4 > ALS GAI N fooT 43
2 T SM5_Y_AXI S > N9 |PD1 PH4| B3 <« < NC
2 —oMB_Z_AXILS > K10 |PD2 PH5| 4 > NC
« oy SMC_ANALGG | D > L8 |PD3 S'VC
+» oy SMC_NB_CORE_| SENSE - v |ppa
« oy SMC_NB_DDR_| SENSE > e |PDs SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 200§
43 ALS LEFT > K9 |PD6
- mm ALS RI GHT - L7 _|ro7 NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
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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 a2
= WAKE BASE=TRUE s oo
Tiew
V- UF
, 402
0
- CPU_PROCHOT BUF 5 A47BV- X- F
= 42 2 _SMC_BC ACK —  =CHER AGK o ECB47BV. X
4 ALS LEFT — wi’:/gcgﬁ ;\LSENSE B To oPU 6%060
c CPU_PROCHOT L 2
J— HI _| SENSE 87 62 14 10, BCB47BV- X- F
42 _ALS RI GHT — Ni’(\g;ggh _| SENSI 16 > SOT563- HF
4+ _SMC_NB_CORE | SENSE __ SMC_MCP_CORE_| SENSE " 1
—— WAKE_BASE-TRUE
42 SMC_NB_DDR | SENSE __ SMC_MCP_DDR_I SENSE Y
—— WAKE_BASE-TRUE
42 SMC_NB M SC | SENSE __ SMC_CPU_FSB_I SENSE - =
— 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_OC L 1 2 EXCARD CC L (TN 20 32
1’5;/§"g 42 _SMC_PAO R5091 100K 2
Moot 4+ _SNC PAL R5092 100K : , 5% 11w M-LF 402
5% 1/ 16W M--LF 402
52 Sl\éSll;{l'L — =SMC_SMS_| NT 4
S 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 R5075 2.0 ONEW RE_PU
SMC_XTAL 1|2 " " 0 42 _SYS_ONEW RE LOK 1 >
” ! 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_G3H
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% VE-LF 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 |

L PC+SPI

Connect or

CRI TI CAL
L
1
55909- 0374
M ST- SM
o _=PP3V3_S5_LPCPLUS a1 a2
. =PP5V_S0_LPCPLUS
L 2 |4 LPC CLK33M LPCPLUS (s
%0 05 42 0@y LPC_AD<0> s 4 LPC_AD<2> GB 10 42 05 90
w0 3 42 100pry LPC_AD<1> : : LPC AD<3> o 19 42 52 50
) SPI _ALT_MOSI oo 10 | | SPIROM USE MB —
% SPI _ALT_M SO - 1 2 | SPI _ALT_CLK o
% 05 42 10 rmy_ LPC_FRANE_L DUEEE 1w g [ SPl_ AT CS L P
2 19 oomPM_CLKRUN L -l 16 LPC_SERI RQ G 1 4
w2 gm_SMC_TMVB DT 18 o0 | LPC PWRDWN L e <
trmy_DEBUG RESET_L DT 20 |5 | svcTDi D«
Al ternate SPI ROM Support @nSVC_TDO DTS Vo[ o -
« (rmy_SMC_TRST_L S e 24| o | SMC RESET L o 2
MUX SEL CONTROLLED BY FRANKCARD SW TCH ONCE CS1 |'S SUPPORTED | N MCP 2 @ SMC_MDL - 25 26 [ SMC NM o
12 42 10 [Ty SMC_TX_L = 28 | o | SMCRX L g
29 30 - LPCPLUS GPI O o
us 33 34
4s 8 =PP3V3 S5 LPCPL
s =PP3V3_S5_ROM Lcl:DSC:LlLf
1
R5190! LPoPLUS gg,wp 51650573 MCP79 | nternal SPI MJX Support
12% il gM = NOT SUPPORTED IN REV A0O1 OR BO1 MCP79 Sl LI CON
W, cc
o 4 2 rmy_SPL_CLK_R : 1 e SPI_ALT CLK o s =PP3V3_SO_LPCPLUS
%0 aa 21 [TRY SPI_MOSI _R a Usllozu,\; SPI _ALT MOSI oD 4 4 s _=PP3V3 S5 LPCPLUS
. Pl 3USBLO2 D+ 7 SPI_CLK_MUX aa 5o SPI 1 d t 1 R5140" -CS1_YES
R511%% R T1caL P18 SPI_MOSI_MUX @@ IVCF Q/el’ ri e I ONs 2“1 s ipcerave U
pTRLY SPI ROM USE MLB - MCP79 REV AO1 REQUI RES EXTERNAL MUX, REV BO1 STILL DOES NOT SUPPORT | NTERNAL MUX ol 14 o MCP_CSL_YES
4 x
22 an . SPIROM USE_M.B o, | 140 oL
™ 1 SSMBJ16FV e
= oy
SEL HI GH QUTPUTS TO D (ON BOARD ROM MOP CS1 NO SO VESMHHE
SEL LOW QUTPUTS TO M ( FRANKCARD ROM €L R§14§ LPC FRAME R L 19
5, =PP3V3 S5 LPCPLUS LPCPLUS From Frank Card 1,9, 2
1C5124 5% " PLIACEMENT_NOTE=P|
16 -
LPCPLUS g@”wp g
_ = 1 R L_USE MLB
o H SPI_ALT M SO pu— SPI_CSL R USE MB _ =SPI_CS USE MB oy
CC
w0t om_SPL_M SO 1 v VCFBCSqu’\éO127 Pul | -up on debug card VO ﬁgilj;Es
CSO_R L - US120 M4 SPATCSLMEANNA o SPL_ALT,CS L ooy 0 To Frank Card
Pl 3USB102ZLE -/fF l/\AaA/Z
TQOFN D+ SPI _M SO MUX ) 53 M:%}é’ PLACEMENT_NOTE=PLACE NEXT TO U5120
D | 6 sP_mBCs L M %
MCP 0.
CRI Tl CAL —0C31—NO *
P Y 50R5126 SPI_WLB_CS_L oy =
@D T e MCP_CS1_
p R51441 =PP3V3_S5_ROM s 44 52
20K
%
NEP_CS1._YESS POPLUS gy SPI Frequency C anp
= 2
12 9 _ 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 NO STURF
S
02 Keep very short R5161
MCP_FORCE_SPI L 1,22  sp_mosl o 5 o0
s _=PP3V3_S5_MCP_AO1 MCP_AO1&MCP_AD01Q it P
MCP_A01&VCP_A01Q 160 03 = oo =2 e
SPI MUX BYPASS folas  sswnEEe v porance_sol
1/ 18 R5162
LPCRLUS NOT W65 LA 2
5 41 qom SPI_CLK MX AP 2 SPI_CLK R o e o MCP_SPI %ﬁ?\é\/
e LPCPLUS MCP_AO1&MCP_A01Q = 105
"ios" R5157 ?160 {22
55 4 m SPI_MOSI_MUX L 2 SPI_MOSI_R ) 2 oo SLP_S3# nVidia recomendation, SSMBNLISFEAPE |\,
5% not conpatible wi th button-mashing.
LPOREUS NOT ey MCP_AO1&MCP_AO1Q Nl
0 R5160 ST
53 44 SPI_M SO MJX 1 2 SPI_M SO 21 44 90
= A = o o1 00 42 97 20 21 7 [y PM_SLP_S3_L 2 MCP_SPI_ECRCE_L LPC+SPI Debug Connect or
1/ 16W i

MF- LF
402
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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)

— =12C _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
a2 SMB B SO CLK oa SMBUS SMC B SO SCL — =1 2C CPUTHVSBNS SCL a8
NAKE_BASE=TRUE —

42 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 T 0,22
Pl ace short near US000 center om 1 C5359 16w 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 a7

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 Jicﬁssg
BMON_ENG Us5313 g@{é}up
NC7 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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%
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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 Anmps 1/110{%“/
Moz
MCP MEM VDD Current Sense C5498
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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
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CPU Proximty/ CPU D e/ R ght

Fin Stack

R54577O
., _=PP3V3_S0_CPUTHVBNS 1 2 _PP3V3_SO_CPUTHMBNS R
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| TI
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s socary_CPU_THERMD N a6 T Al | 2C_CPUTHVBNS_SDA (- .
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GND THRM_PAD
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Detect Right Fin Stack Tenperature 3@4%%

'Pl acenent not e:
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'close to right fin stack '

Det ect Ri ght Heat

Detect Left

Heat

Battery Char
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acenent note: | 'charger circuit '
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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
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0L s LNPUT_SW (1YY BOOGT_SW N M N_LINE_w DTH-0. 50M4 PP18VE_S3_Sw , , O, PP18V5_S3
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R5§O 1 603 2402
L ? A 7+ TPAD_GND_F
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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':E(ENB 1 %’?}2 pl aced on board top-side:
VDDl O F
'R5932 .=12C_SMB_SCL 6538930 | 11nc fg M X5R fg!%’
L FW PROD_DI GSMS 7lsbo TLGA  d12ne 1 1 " O
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1 NC +Z
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5l 110
! 31ENG DI GSMVB =2
~ ™ Circle indicates pin 1 |location when pl aced
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1 .
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VDD 2 gg 2 X Rn
Uggzo 402 603
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| 15 e vourz| 8 SMS Z AXI S foomy 42 O
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o 17wy PEG CLK100M P ARLE6 | pEx_REFCLK PEX_TSTCLK_ouT | _AJ17 PEX_TSTCLK P 1,200,
e 17 ey PEG_CLK100M N ARL7 | PEX_REFCLK*  PEX_TSTCLK_OUT* |yAJ18 PEX_TSTCLK_N REO50 M:lfg}é"
»mm_GPU RESET L R8B020 M?Az GPU_RESET_R L AMLE | pEx_RsT* PEX_TERWP | _AG21 PEX_TERMP_PD 2 A9 4oz
5% 1%
18w 18
- TP_PEX KREQ L ARL3 1
702 c QL » PEX_CLKREQ" PEX_RFUL | AGIR~ ME 5'\4\/
PEX_RFU2 &ézﬁc
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Nvidia PRD for

B21

F31

omT
NBIP- GS
BGA
» _=PPVCORE GPU L11 SYMBOL 9 OF 9 V19
L12 V21
?27?A @ ???/ ???M& Core/ Mem O k for VDD 13 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 t C8106 t C8107 125 Yol
—L0.47UF 0.47UF ——o0.470F —o0.470F —L—0.470F
R Pt Pt Pt S P me Vo2
2 Cerv xsR 2 Cerv xsR 2 Cerv xsR 2 CERM XSR 2 Cerv xsR N4 we3
402 402 402 402 402
ML6 w4
i ML8 wes
M0 Y12
* C8108 * C8109 * C8110 1 C8111 1 C8112 ve2 Y14
0 47U0F —o0.470F —-0.470F — 0. 470F 0. 47UF N4 Y16
10% —— 10% —— 6% — 1% —— 0%
, B3V , B3V , BV , 83y , BV P11 Y18
CERM XS5R CERM XS5R CERM X5R CERM X5R CERM X5R ————|
402 402 402 402 402 P13 Y20
P15 Y22
’ P17 Y24
F19 AB11
1 C8113 1 1 C8116 1 C8117 P21 ABL3
0. 1UF — —L 0. 1uF 0. 1UF VDD VDD
20% - — zo% — 0% P23 ABLS
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 1 C8120 1 C8121 1 C8122 Ri4 AB25
0. 1UF ——o.1uF ——o0.1UF ——o0.1UF ——o0.1UF R15 ACL1
L qov , v , v , v L qov R16 AC12
Cerm Cerm Cerm Cerm Cerm
405 405 405 405 405 RL7 ACL3
R18 ACL4
R19 AC15
= 20 AC16
R21 ACL7
R22 AC18
R23 AC19
R24 AC20
AR5 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 17
C8150 * C8151
4. 7TUF 4. 7TUF
200 — 200
Y Y
CERM 2 CERM 2
03 03
’ ’ ’ om T
C8156 * C8157 * C8158 * C8159 * C8160 * C8161 * usooo
0. 1UF 0. 1UF 0. 1UF 0.1UF ——  o0.470F - 0.470F
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
w27 322
C8162 * C8163 C8164 C8167 ! ABR7 J23
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 cer SR 2 GL7 V29
a s 03
G18 V34
) ) G2 w7
B H29 Y27
Jla AA2T
J15 AA29
Jle AA31L

T11

Vilg

Vvia
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AE11l

AE12

AE13

AE14

AE1S5

AE16

AEL17

AE18

AE19

AE20

AE21

AE22

AE23

AE24

AE25

AG

AGS

AG31

AG34

AK2

AK5

AP33

AK31

AK34

AL6

AL9

AL12

AL1S

AL18

AL21

AL24

AL27

AL30

AN2

AN34

AP3

AP6

AP9

AP12

AP15

AP18

AP21

AP24

AP27

AP30

NV (@6 Cor e/ FB Power

SYNC_MASTER=MUXGFX

SYNC_DATE=07/ 10/ 2008}

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
ER,

PROPERTY OF APPLE
AGREES TO THE FOLLOW NG

COMPUT! INC. THE POSSESSOR

TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
NOT TO REPRODUCE OR COPY | T
NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

C
)

APPLE

I NC.

SI ZE DRAW NG NUMBER REV.
D 051- 7902 D
SCALE SHT oF
NONE 81 109

2

1




8

Page Not es

Power aliases required by this page:
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Signal aliases required by this page:
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(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

Us0o00
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 76
V8o FB A CSO L

T34 s FB A MASI1> 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 N<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
AC34 ¢ 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
7a FB B 8> Bl1
74 FB B 9> ci3
4 FB_B. 10> All
74 FB B 11> B8
4 FB B 12> A8
74 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
4 FB B 36> F27
74 FB B 37> E28
74 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> —s <26

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
7 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
4 FB B 62>
4 FB B 63>
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FBC_DO FBC_CMDO
FBC D1 FBC_CMVDL
FBC_D2 FBC_COVD2
FBC_D3 FBC_CMD3
FBC_D4 FBC_CMVD4
FBC_D5 FBC_CMDS
FBC_D6 FBC_CMD6
FBC D7 FBC_CMVD7
FBC_D8 FBC_CMVD8
FBC_DO FBC_CMDO
FBC_D10 FBC_CVDLO
FBC_ D11 FBC_CMDL1
FBC_D12 FBC_CMD12
FBC D13 FBC_CVDL3
FBC_D14 FBC_CMD14
FBC D15 FBC_CMVDL5
FBC D16 FBC_CMVDL6
FBC_ D17 FBC_CMDL7
FBC D18 FBC_CMVD18
FBC D19 FBC_CVDL9
FBC_D20 FBC_CMD20
FBC_D21 FBC_OMD21
FBC_D22 FBC_CVD22
FBC_D23 FBC_CVD23
FBC_D24 FBC_CMD24
FBC_D25 FBC_CMD25
FBC_D26 FBC_CMD26
FBC_D27 FBC_OMD27
FBC_D28 FBC_CVD28
FBC_D29 FBC_CMD29
FBC_D30 FBC_CMD30
FBC_D31
E e
E:E*ggi FBC_CLK1
FBC. o5 FBC_CLK1
FBC_D36 Fac DoV
FBC_D37
FBC_D38 FBC_Dovi
- FBC_DQWR
FBC_D39
FBC_D40 FBC_DQvs
FBC7D41 FBC_DQw
FBC_D42 FBC_DQvb
FBC_D43 FBC DQv
FBC_D44 FBC_bQw
FBC_D45
FBC_D46 E:%gfx
ST
FBC_D49 E:%gfx
o R
FBC7D52 FBC_DGS_RNG
FBC_D53 FBC_DQB_RN7
E:E*gssg FBC_DQS_WPO
o FBC_DQS_WPL
e Do FBC_DQS_WP2
o Do FBC_DQS_WP3
i FBC_DQS_WP4
e boo FBC_DQS_WP5
e oo FBC_DQS_WP6
Foc 002 FBC_DQS_WP7
FBC_D63 FB_DLLAVDD1
FBC_RFLO FB_PLLAVDD1
FBC_RFUL* FBC_DEBUG
FBC_RFU2
FBC_RFU3* FB_VREF
FBC_RFU4
FBC_RFUS*
FBC_RFUB
FBC_RFU7*

FB B LMA<4> OOy 74 94
FB B RAS L oy 74 9
FB B LMA<5> Ty 0
FB B BA<1> ooy 74 00
FB B UMA<2> [ogTy 74 94
FB B UVA<4> [Ty 74 94
FB B UVA<3> OOy 74 94
FB B CS1 L o
FB B CSO L OOy 74 94
_» FB B MA<11> ooy 74 0
> B B CAS L [{ogry 74 94
FB B VE L ooy 74 9
FB B BA<0> ooy 74 0
FB B UVA<5> [oOTy 74 94
FB B MA<12> [ogTy 74 94
FB B DRAM RST
FB B MA<7> Ty 4 0
FB B MA<10> OOy 74 94
FB B CKE
FB B MA<O> ooy 74 00
> FB B MA<9> [OOTy 74 94
o2 o FBB MA<6> oy 7e s
FB B LMA<2> [Ty 74 94
FB B MA<8> [OOTy 74 94
FB B LMA<3> [OOTy 74 94
FB B MA<1> OOy 74 94
FB B MA<13> [oon 76
FB B BA<2> [Ty 74 %4
TP _FBC CMVD28 76
TP _FBC CMD29 76
TP _FBC CMD30 76
FB B CLK P<0> 4 o4
FB B CLK N<O> 74 94
B B CLK P<1>

> [Tty 74 04
> B B CLK N<1> [OTT 74 94

D15 . FB B DQM L<2> CBD 74 94

A34 o o FB B DM L<7> CBD 7 o4

A31 FB B 7> 4 04

L<0> 74 94
L<1> 74 94
L<3> 74 94
L<4> 74 94
L<5> 74 94
L<6> 74 94
0> 74 94
1> 74 94
2> 74 94
3> 74 94
4> 74 94
5> 74 94
6> 74 94
0> 74 94
1> 74 94
2> 74 94
3> 74 94
4> 74 94
5> 74 94
6> 74 94
7> 74 94

o [OOT> 74 o4
'R8250
oo 7 9 10K
s
A frats
R8251 2402

10K

16W
CLF

, 402

72 8 =PP1V1_GPU FBPLLAVDD

728

FBC DEBUG ‘

SSMBN15FEAPE
SOT563

76 74 73 [TRD FB VREF UNTERM

GPU FB VREF
‘ NO STUEE NO_STUFE )
C8296 ! R8297 R8296
0. TuF —— 1. 02K 2. 49K
- 1uF e Yo
vty vty
v, YA YA
GPU FB VREF UNTERM L =
M N_LI NE_W DTH=0. 25 nm ‘
N ™
NV @6 Frane Buffer I/F
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CRI TI CAL CRITICAL Pover aliases required by this page:
=PP1V8 GPU FB VDD 74 72 0 ZPPLVE_GPU FB VDD A2 [vopo vsso| A3 - =PP1V8_SO_FB_VDD
e = A2 |vDDO Vsso|_A3 ’ ’ ALl us450 1| ALO - =PP1V8_SO_FB_VREFA
>—1 ’ ’ ’ us400 ALO \VDD1 oA vss
All .
VDOL - e - VSSL- 08450 1| |1 CB451 |1 8452 | cC8453 |: c8454 FLlvooe (2 & 2) vssz G Signal aliases required by this page:
C8400 1 C8401 1 C8402 1 C8403 1 C8404 F1lvDD2 (2 OF 2) VsSS2 10UF 0.1uF  ——0.1uF ——0 1uF —— 0 1uF F12 |\vDD3 T < vss3 G2 (NONB)
10UF 0. 1uF 0. 1uF 0 LuF 9; 1uF F12 |vDDb3 I - vss3| G2 29% 10% T, 19% , , 1oV ML |vDDa < § vsssq| L1
X L iy , 1V Y . eV ML vDD4 < § vssal L1 R 2 2 R R Py a0 ML2 |VDDS ] vsss| L12 BOM options provided by this page:
2
s03 o5 20 402 02 M2 |vDps ! vsss| L12 I \ZA V' g 9 vsse| V3 VRAMA
‘ ‘ . V2 |vpDe g 8 vsse| V3 s V11 |vpo7 S §  vss7| V10
J@vom (SR~ vss7| V10 — 8 N
= g N K1 |vDDAO > g vssAo| J1
K1 |VDDAO . 8 vssap J1 K12 lvobar  § o vssal| 312
K12 lvopar  § o vssall J12 £3
23 X Allvop 2§ vssqo BL
1 8410 |: csais Al lvob 2 ¥ vssQof Bl 1 %:814(?:0 s 2281125 AL2 |\ g vssau| B4
—L g 1F 0. 1uF A2 vooaL - vssquy B4 Tt [c1 [vopge vsse| B9
6 [c1 [vopge vssqe| B9 2 38k 2 X5k 4 vopos vssqs| B12
B12 402 402
C4 VDB vss@ 2 ) 40031 400312 © |vDbos vssea| DL
< VDD VSSQ4| Connect to designated pin, then GND C12 |vDDGE vssgs| D4
Connect to designated pin, then GND C12 |vDDGs VSSQE D4 E1 |vDDGs VSSQ6 D9
E1 |vDDGS VSSQ D92 14 75 0« SPP1V8 GPU FB VDDQ = [E4 [vopor vssqr| D12
7473 0 5 ZPP1V8_GPU_FB VDDQ 1 = E4 |VDDQ7 VssQ7 ; . E9 |vDDC8 vssee| @
! ‘ 2 e ot rem 8473 [* Caara | cBars | csare  §T VR vesg) 2
EL2 [VDDGY VSSQ) C8470 * 108471 | |1 c8a72 |t : 14 [VDDGL0 vssqto| L2
8420 * 108421 |1 CB422 |1 CB423 |: CBA24 |1 CBA2S |1 CBA2G 34 [VDDQ10 vssquol L2 1008 o e — L — T e — 39 [vopor1 vssaui| L11
1 e — 0. 1u — 0. 10% T -1
1008, e aul— S —F S Fr a— — 0 39 |vopQL1 vssqui| L11 7 2 1oV 1Y 2 18V 2 e on 2 X8k NI [vpooi2 vssqiz2| PL
s 2 18 2 1Y 2 3o 2 3% 2 % - NL |vDoot2 vssqi2| P1 sen N Ivoocs vssQua| P4
202 202 202 a : DDQL
503 402 202 ‘ N |vbpots vssQi3| P4 1 3 no voocua vssaal P9_L
1 &N [voocua vssqual P9_{ — A =+ , l2 [vooars vssais| P12
=PP1VB GPU FB VREF A = N12 |vppQis vssQis| P12 73 o =PP1V8 GPU FB VREF | RL |VDDQL6 vssQie| T1
e = RL |vDDQL6 vssQie| T1 i 483" R4 |vDDQL7 vssaqL7| T4
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76 75 8 6 =PP3V3_GPU_VDD33

[ Typically <?2m
1 C8600
—— 0. 47UF

76755 =PP3V3 GPUMO
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49.9
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1/ 16W
M- LF

402 ,

R8622°

49.9
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1/ 16W

s _=PP1V1 GPU PLLVDD

GPU M OA PD VDDQ

GPU_M OB PD_VDDQ

GPU_M QA PU GND

GPU M OB PU GND

s _=PP1V1 GPU H PLLVDD

s =PP1V1_GPU_VI D_PLLVDD
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ggggp £ ELE GPU GPI O 14 @ 7
e - = | Ll o o GUGPIOIS  mn
s 7% GPU ROM CS L -« S dravcs |12 o o GUGPIOI6
76 GPU_ROM SCLK <« 2 | RoM saLK L4 GPU GPI O 17 7
76 GPU_ROM SI » X ROV SI M GPU GPI O 18 T
76 GPU_ROM SO o« & ROV SO L7 GPU GPI O 19 7
L5 b GPU GPI O 20 @& 7
K6 GPU GPI O 21 6
L6 » GPU GPI O 22 B> 7
M e GPU GPI O 23 @& 7
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 g ARl
UM - M 0B_VREF MOoA CLKIN [N o GPU M QA CLKIN am e
M oA cLkouT | R4 GPU M OA CLKOUT P 6
R8617* 'R8619 75 GPU_ M QA PD VI S M oA CAL_PD VDDQ M OA CLKOUT* H—'—@m GPU M OA CLKOUT N .
10K 10K GPU M OA PU GND TS | M OA_CAL_PU_G\D i pSH—’—@
N 5% I =T M OA_CTL3 GPU M QA CTL3 76
118w iiow e ™ o von e <D GPU M OA DE
bt ) ZT&L; s GPU_ M 0B _PD_VDDQ —»_ A7 | M OB_CAL_PD VDDQ N . e - I 4 GPU M OA D> i
GPU M OB 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 o P | XTAL_OUTBUFF MoB OkauTs LW o | GUMGBOAKATN
63 VB b GPU M OB CTL3 &
G 76 [y GPU XTALSSI N > D2 | XTAL_SSIN MCB CTL3 Y5 GPU M OB DE ”
L ° o GPUMC &> ™
Yl b GPU M OB D<0> & 70
Y2 b GPU M 0B D<1> G
AL GPU_M 0B_D<2> o> 76
PP1V1 GPU VI D PLLVDD F AB3 «—> GPU M OB D<3> @ 7
M N_KEGK W DTHe0. 2 A2 . . 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 | NAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE —
GPU GPIO 0 ! ! — NC GPU GPI O 0 75 _GPU GPIO 15 — NC GPU GPI O 15 04 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
GPUGPIO 1 DP_EG HPD s 75 _GPU GPI O 16 . _MDEO | EG DP_CA DET 76 9a GPU CLK27M SS GPU XTALSSI N 75 76 NC CPU HDA SDO GPU HDA SDO s
T LCDo BL T MAKE_BASE=TRUE HOM  DETECTO MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE
GPU GPIO 2 . _BL_PVW . — TP LVDS EG BKL PWM 75 GPU GPIO 17 ' — ' — NC GPU GPI O 17 o5 45 GPU TDI ODE P —  GPU THERWMD P s NC CPU HDA SYNC GPU HDA SYNC s
Lo —  WAKE_BASE=TRE T ovt . . = WAKE_BASESTRUE NAKE_BASE=TRUE = NAKE__BASE=TRUE NG TEST=TRUE
GPU GPIO 3 ' VoD ' — EG LCD PWR EN 76 8 75 _GPU GPI O 18 MODE ‘ — NC GPU GPI O 18 9s 45 GPU TDI ODE N —  GPU THERMD N s NC CPU HDA BCLK GPU HDA BCLK s
. . = WAKE_BASESTRUE = WAKE BASETRUE VAKE_BASE=TRUE NAKE__BASESTRUE NG TEST=TRUE
GPU GPIO 4 _LCoo_BL_EN ‘ EG BKLT EN o m s _GPU GPIO 19  HOM _DETECTLT | NC GPU GPI O 19 NC CPU HDA RST L GPU HDA RST L s
v Do NAKE_BASE=TRUE ‘ i ‘ NAKE BASE=TRUE VAKE__BASESTRUE NG TEST=TRUE
GPUGPIO 5 . . — TP_GPU GSTATE<0> 75 _GPU GPI O 20 — NC GPU GPI O 20 s LVDS EG DDC CLK GPU | 2CA SCL . NC FBA MA<13> FB A MA<13> -
. — T RRE BASETRE ; ; —— WAKE BASE-TRE VAKE_BASE=TRUE = NAKE_BASE=TRUE NG TEST=TRUE
GPU GPIO 6 ' ' TP GPU GSTATE<1> s _GPU GPIO 21 HPDF — NC GPU GPIO 21 w0 LVDS EG DDC_DATA —_ GPU I2CA SDA ” NC FBB MA<13> FB B MA<13> "
" VID2MEMMID T WEBASETRE SWAPRDY A ' T VAKE_BASE-TRUE NAKE_BASE=TRUE = NAKE_BASE=TRUE NG TEST=TRUE
GPUGPIO 7 . L . — GPI O7_FBVDD ALTVO 76 52 75 _GPU GPI O 22 | = | NC GPU GPI O 22 s 76 DP_EG DDC_CLK GPU | 2CB SCL . NC FBA CMVD28 TP_FBA CMD28 ,2
VAKE_BASE=TRUE p= ‘ NAKE BASE=TRUE VAKE__BASE=TRUE NAKE_BASE=TRUE NG TEST=TRUE
| | 75 _GPU GPI O 23 ' — NC GPU GPI O 23 s 76 DP_EG DDC_DATA —  GPU I2CB SDA . NC FBC CMVD28 TP_FBC CMD28 ,2
| THERM | ! ! MAKE_BASE=TRUE  NO_TEST=TRUE MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE
GPU GPIO 8 SMC_GFX_OVERTEMP R L NC FBA CMD29 TP_FBA CMD29
— ‘ S * ‘ * Unused | 2C Buses VAKE_BASESTRUE NG TEST=TRUE &
GPU GPIO 9 LPVW SMC_GFX _THROTTLE R L 76 | | NC FBC CMD29 TP_FBC CMD29 ,2
VEM VREF NAKE. BASE=TRUE ‘ ‘ NAKE_BASE=TRUE NG TEST=TRUE
GPU GPI O 10 | - | — FB VREF_UNTERM 7273 74 76 NC GPU | 2CC SCL GPU | 2CC SCL . NC FBA CMVD30 TP_FBA CMD30 72
ol s ‘ —  WAKe_BASE-TRUE | | NAKE_BASE=TRUE NG TEST=TRE  — NAKE_BASE=TRUE NG TEST=TRUE
GPU GPIO 11 = — GPU_VCORE VI DO oD 7 } } NC GPU | 2CC SDA —  GPU I2CC SDA . NC FBC CMVD30 TP_FBC CMD30 72
i e i == WAKE_BASE-TRUE NAKE._BASE=TRUE N TESTITRE  — NAKE_BASE-TRUE NG TEST=TRUE
GPU GPI O 12 ~ GPU_VCORE VI DL oD 7 | | NC GPU | 2CD SCL GPU | 2CD SCL . NC GPU ROM CS L GPU ROM CS L s
P NAKE__BASE=TRUE ‘ ‘ NAKE._BASE=TRUE NG TEST=TRUE NAKE_BASE=TRUE NG TEST=TRUE
GPU GPI O 13 ' R ' GPU_VOORE VI D2 oD 7 NC GPU | 2CD SDA GPU | 2CD SDA . NC FB A CS1 L FB A CS1 L 2
‘ ey ‘ = WAKE_BASE-TRUE | | NAKE_BASE-TRUE N TESTTTRE NAKE_BASE=TRUE NG TEST=TRUE
GPU GPI O 14 R — TP GPU VCORE VID3 NC GPU | 2CE SCL — GPUI2CE sCL . NC FB B CS1 L — FBBCSLL ,2
n i NARE_BASE=TRUE NAKE_BASE-TRUE N TESTITRE NAKE_BASE=TRUE NG TEST=TRUE
Config Straps NC GPU | 2CE SDA GPU 1 2CE SDA ”
NAKE_BASE=TRUE NG TEST=TRUE
Physi cal NC GPU | 2CH sCL GPU | 2CH SDA .
‘ ’ ) ! ) ! ) ! ) ! NAKE_BASE=TRUE NG TEST=TRUE
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0O NC GPU | 20H SDA _ ePU I20cH sAL . TP LVDS EG B CLK P LVDS EG B OLK P .
6155 _=PP3V3_GPU M O ROM_SO XCLK_277 TVMODE] 2] TVMODE] 1] TVMODE] 0] NAKE_BASESTRUE NO-TEST=TRUE 5 LvbS B B CLK N DS EG B AK N
) 7
ROM K P DEVI 4 B VENDOR 12CS ties into SMBus connection page VAKE_BASE=TRUE
o T NO STUFF A SCL A _ O 4] SUB_ SLOT_CLK_CFG PEX_PLLEN_TERMLOO (12CS requires pullups even if not used) NC_LVDS EG A DATA P<3> LVDS_EG A DATA P<3> 77
R8707'| R8709'| R8711' OM_SI RAMCFE( 3] RAMCRG 2] RAMCF( 1] RAMCF( 0] I\NEE[T/AS;JS;EA DATA N<3> roTeTE LVDS EG A DATA N<3> .
2. 0K 4. 99K 4. 99K VAKE_BASE=TRUE NG_TEST=TRUE
118w 118w 118w STRAP 2 POl _DEVI D 3] PG _DEVI D] 2] PG _DEVI D[ 1] PGl _DEVI D[ 0] NC LVDS EG B DATA P<3> LVDS EG B DATA P<3> ”
M- LE M- LE M- LE VAKE_BASE=TRUE NG TEST=TRUE
a0z, 65, 65, STRAP 1 3G O_PADCF{ 3] 3G O_PADCF{ 2] 3G O_PADCF( 1] 3G O_PADCFJ 0] e e & DATA N<3>  LuDS EG B DATA N<3> .
STRAP 0 USER][ 3] USER] 2] USER[ 1] USER] 0] WE_RASETRUE NG TESTITRE
Strap S1/S2 Bit[3:0] PU PD Rval Strap S1/S2 Bit[3:0] PU PD Rval ©96 MOADE and M OAD<9..0> are used as Debug Port.
0 0000 PD 5k 8 1000 PU 5k NC_GPU_M OA_CLKQUT_P GPU_M QA CLKOUT_P 7
1 0001 PD 10k 9 1001 PU 10k S TR E NO-TESTRTRUE T
NC GPU M QA CLKQUT N — GPU MOA CLKOUT N
2 0010 PD 15k A 1010 PU 15k MAKE_BASE=TRUE NO_TEST=TRUE — e
3 0011 PD 20k B 1011 PU 20k NC GPU M QA CTL3 — GPUMOA CTL3 s
NAKE_BASE=TRUE NG TEST=TRUE =S
4 0100 PD 25k C 1100 PU 25k TP GPU M QA DE _ GPUMOA DE .
5 0101 PD 30k D 1101 PU 30k MAKE_BASE=TRUE —
= 6 0110 PD 35k E 1110 PU 35k TP GPU M QA D<9..0> — GPUMOA D<9..0> -
VAKE_BASE=TRUE =
7 0111 PD 45k F 1111 PU 45k NC GPU M QA CLKI N _ GPUMOA GLKIN .
6758 =PP3V3 _,GPU_M AEAK;EUAS:T&E D<14..10 e _ GPU M OA D<14..10
.. > — .. >
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON MAKE_BASE=TRUE NO_TEST=TRUE — 75
Y| e Y|
1 No STU; No STL'FE 11480378 1 RES, MTL FI LM 1/ 16W 45. 3K, 1, 0402, SMD, LF R8708 VRAM 512_SAVBUNG I\I\CIAK(E;jEUASE’\QT?jE HSYNG NO_TEST=TRUE — GPU M OA_HSYNG e
R8701°] R8703"] R8705 NC GPU M QA VSYNC N — _GPUMOA vsYNG s
45. ?LI;’ 1?5’ 1?5’ 11450368 1 RES, MIL FI LM 1/ 16W 35. 7K, 1, 0402, SMD, LF R8708 VRAM 512_HYNI X MAKE_BASE=TRUE NO_TEST=TRUE —
#jgg’ #jgf’ #jgf’ 11450361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, SVD, LF R8708 VRAM 512_Q MONDA @6 HDCP ROM APN i s 34152272, blank device is 335S0574. NC GPU M CB CLKIN — GPUMOB CKIN 7
N N ) 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 CLKQUT P — GPUMOB CLKQUT P 75
. GPU STRAP<O> NAKE_BASE=TRUE N TESTITRE
& 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
s STt GPU 27MHz Cryst al e T
O 114S0378 1 RES, ML FI LM 1/ 16W 45. 3K, 1, 0402, SMD, LF R8707 VRAM_1024_SAVBUNG y NC GPU M OB CTL3 — GPUMOB CTL3 75
75 (B GPU_STRAP<2> MAKE_BASESTRUE 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 STUFF NAKE._BASE=TRUE NoTEST-TRE | —
NC GPU M OB D<14..0> - — GPUMOB D<14..0>
R8702'| R8704'| R8706 R8383 C GPU M. sorestme = -
2. 0K GPU_CLK27M . 1 2  GPU CLK27M XTALOUT_R NC VSYI — VSYI
2 9 10+ -=PP3V3_SO_DDC_LCD o 7o I N STUEF % e o TS M B VSYRG ’5
aaow 1 i NC GPU M OB HSYNC —  GPU M OB HSYNC s
0 o 10 =PP3V3_GPU VODB3 R8782! b b¥ CRITICAL, M S
o ve7e0 Lo
- - NC
= 2 22 M
1 1
R8752'| R8753 S — CPU XTALOUT Unused Cl ocks
118w 118w 76 75 _GPU XTALSSI N
Ve Ve 76 755 s =PP3V3_GPU_VDD33 75 _GPU_XTALOUTBUFF
2 2
R8796'| R8797' R8780
2. 2K 2. 2K
59 59
80 76¢BI> DP_EG DDC DATA :/Llﬁﬁv ://F}szv
6758 6 _=PP3V3_GPU_VDD33 202 202
DP_CA DET_EG FET o0 o [m>-DP 1.6 DOC ALK ] ] R8798 o
el e SMC_GFX_OVERTEMP R L 1 2 SMC_GFX_OVERTEMP L
DP_CA DET_EG FET @742 %0 0@ DP_1 G DDC DATA * 5% 1/ 16W MF-LF 402 oD *2
R8742* SOD- VESM HE 7o SMC_GEX_THROTTLE R L R8799 o 2 SMC_GEX_THROTTLE L - =
5% 17 I6W MF-LF 402 jieeig =
100K SSMBK15FV
oK . EG LCD PWR EN 76 83
%15\9 [0) oo
402 = EG BKLT EN
2 o @6 Gl s & Straps
.~ EG DP_CA_DET o, [47]o DP_CA DET o o e GPI O7_FBVDD ALTVO o v o2
P SYNC_MASTER=MUXGFX SYNC_DATE=07/ 09/ 2008}
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Page Not es

Power

- =PP1V8_GPU_| FPX
- =PP3V3_GPU_| FPCD_| OVDD

aliases required by this page:

Si gnal
(NONE)

aliases required by this page:

BOM options provided by this page:

( NONE)

Sum of peak currents: 240mA

s =PP1VB_GPU_| FPX

L A
B AGLO
L8805 77 PP1V1 GPU | FPCD | OVDD F A8
GPU | FPEF RSET 7 FERR- 220- OHM | Axs
gu | FPCD Essg i 1 2 _ 80mA peak . _PP1V8 GPU | FPAB PLLVDD F 4+ PPIV1 GPU | FPEF | OVDD F AE7
| FPAB
u - BasyEE s Lo |
8805 * 8806 | VHMELEY AKO
4. TUF 0. 1UF 1L
2% 20% 77 GPU_| FPAB_RSET
CERM CERM 2
603 402 77 PP1V8_GPU | FPCD PLLVDD F A9
77 GPU_| FPCD RSET «—> AK7
= -7 PP1V8 GPU | FPEF _PLLVDD F A6
-+ GPU_| FPEF_RSET —> ALl
L8810 ’ ;
FERR- 220- OHM ?mA peak per diff pair
s =PP1V1 GPU | FPCD | OVDD 1 2 _ ?mA peak for all pairs _ PP1V1 GPU I FPCD |OVDD F 4
M N_LINE_ W DTH=0. 4 mm
0402 M N_NECK W DTH=0 1 mm
C8810 * C8811 * C8813 :| VHMEE 7 GPU I 2CA SCL Gl
4. 7UF 0. 1UF —— 0. 1UF 76 GPU | 2CA SDA (e
20% 200 —— 200
6.3V 1oV 1oV
CERM 2 CERM 2 CERM 2
603 202 202
L Place at AJ8 Pl ace at AK8
= | 2¢s Nl it d GPu L 2cc sa =
nust bg pulled up if not use o GPU | 2CC SDA E4
L8815 | 2CS addr fixed at Ox9E, Ox9F & >
FERR- 220- OHM
1 2 | 160mA peak o PP1V8 GPU | FPCD PLLVDD F_
0402 M N-RECK-W BTHE0, 5 B o
c8815 ¢ C8816 1| VATAETH @D EPUISSA oy P2
4. TUF 0. 1UF sy SPU 12CS SDA o 5 = |
1 2CS nmust be pulled up if not used.
PP1V1 GPU | FPEF | OVDD F 1 2CS addr fixed at Ox9E, Ox9F
PP1V8 GPU | FPEF PLLVDD F ,; . GPU | 2CH SO Fe
= O — G6

Power

oM T

L8800
FERR- 220- OHM ?mA peak per diff pair
1 2 i ?mA peak for all pairs . PP1V8 GPU | FPAB | OVDD F
W NI e W GTHEG. 4 mm
0402 M N-REGKW DTH-0. 2
Ve e
C8800 * C8801 : C8803 : oLTAGEL 8
4. 7TUF 0. 1UF —— 0. 1UF
20% 200 —— 20%
2 v v
CErM 2 CERM 2 cERM 2

L Pl ace at A®

Pl ace at AGLO

inputs nust be pulled down if not used

76 B GPU | 2CH SDA

6B GPU | 2CB SCL —
76 B GPU | 2CB SDA

B8

76 GPU | 2CD SCL F4
76 @ CPU_| 2CD SDA —s <

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

1 2CA_SCL
| 2CA_SDA

I 2cC_scL
1 20C_SDA

12Cs_scL
12CS_SDA

1 2CH_SCL
| 2CH_SDA

12CB_scL
1 2CB_SDA

1 2CD_scL
| 2CD_SDA

| 2CE_scL
| 2CE_SDA

DACA_VDD

DACA_VREF
DACA_RSET

DACB_VDD

DACB_VREF
DACB_RSET

DACC_VDD

DACC_VREF
DACC_RSET

I nterfaces
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THE POSSESSOR

| FPA_ TXC_AMIL | LVDS EG A OLK P o> o3 0
| FPA_TXCr |, AMI2 . LVDS EG A CLK N D 5 o
I FPA_TxDOl AMB __  LVDS EG A DATA P<O>  prm 63 o4
| FPA_TXDO* | AL8 _» LVDS EG A DATA N<O> o> o3 0
| FPA_TXD1 AMLO _» LVDS EG A DATA P<1> [T 83 94
| FPA_TXDL* |, AM® _» LVDS EG A DATA N<1> [ooT 03 04
| FPA_Txpe|_ AK10 LVDS EG A DATA P<2> o3 s
| FPA_TXD2* | AL10 LVDS EG A DATA N<2> 83 94
IFPA_TXD3 AKIL | LVDS EG A DATA P<3>  yoomy 76
| FPA_TXD3* | AL11 LVDS EG A DATA N<3> oy 76
| FPB_TxQ__AP13 LVDS EG B CLK P oo
| FPB_TXCr |, ANL3 LVDS EG B CLK N o
IFPB_TXD4| AN8 VDS EG B DATA P<0> oD o o
| FPB_TXD4* |, AP8 | LVDS EG B DATA N<O> o> o3 0
| FPB_TXD5 AP10 > LVDS EG B DATA P<1> [T 83 94
| FPB_TXD5* | ANLO _» LVDS EG B DATA N<1> [ooT 63 04
| FPB_TxDe|_ARL1 LVDS EG B DATA P<2> o> o3 0
| FPB_TXD6* | ARLO LVDS EG B _DATA N<2> 83 94
1FPB_TXD7|_ANLL | LVDS EG B DATA P<3> yoomy 76
| FPB_TXD7* | AP11 LVDS EG B DATA N<3> gy 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* p AV DP EG M. N<1> oo w0 9
| FPC_L2 |_AMB o DPEGM P<2> [T 0 9
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
AP4 =
I FPD_AUX | ZE NG
1 FPD_AUX* | A\
| FPD_LO ARBF,\ NC
| FPD_LO* | SINC
1FPD_LL L ENC
| FPD_L1* NC
| FPD_L2 E%NC
| FPD_L2* ﬁ‘5,\,6
| FPD_L3 ﬁ5NC
I FPD_L3* |y E§<4NC
| FPE_AUX AEE§4NC
| FPE_AUX* |5 A2\
| FPE_LO AHBQ NC
| FPE_LO* | N
1 FPE_LL | AP\
| FPE_L1* OA? NC
| FPE_L2 “NC
| FPE_L2* O%ﬁsl\lc
| FPE_L3 NC
| FPE_L3* O%FNC
| FPF_AUX | AB3\
| FPF_AUX* |, %?NC
1 FPF_LO | A2\
| FPF_LO* i/ch
| FPF_L1 “%3,\,(;
| FPF_L1* hAN2NC
| FPF_L2 “ﬂ NC
| FPF_L2* NC
| FPF_L3 ;%é/ch
| FPF_L3* n A8\
DACAJR’ED%R}C
AlLd
DACA_GREEI e
DACA_BLUE A5
DACA_HSYNG AR~
DACA_VSYNG_ AR
A
DACB_RED! NC
DACB_GREEN| NC
?4
DACE_BLUEL—x NC NV 06 Vi deo
AB5
DACB_CSYNG—INC SYNC_MASTER=MUXGFX
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1
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P1V1SO_VSNS b 4 o 130K “’{Ezbz
< > Mtujsw 2
1Ro520 NOSTUF b5,
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16w 53V ST ZngOEf<35 XVO500 19585 <Rb> 78. 7K
P iy 2 % S == ot UF RO564! AL
2 0 14 ew V PlVE SaNO 1 5 T, 8¢ 2% 1 C9561 i
oA UL e > 5 ns T QP leles vip L
<Rb> Vout = 0.7V * (1 + Ra / Rb) VLREEE oY 1 WELEE 2 &, — Q565
1R9521 (Rb shoul d be between 10K and 100K) = 2 402 slp MBK15FV
Jl.a(/?)K . SOD- VESM HF
Y [
NG
71S g1
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s s _=PP3V3_S0_GVUX

I =PP3V3 ,S0_GWUX & s PLACEMENT_NOTE=Pl ace at U9200 (Al |l 14 resistors)
L eagpa I c9630 Coobesaeacicr O BBOST 0 bt e e DESIGATICN
1 1 1 2 1 C9629 |1 w015 _LVDS | G A_DATA P<0> 100 1 2 18 53 89
8;91%%0 1991%%17i 8;_91%%2 L 8;.91%%3 : 891%%4 8;.91%%577 8;.91%%677 8;.916UF8 0. 1UF 0. 1UF w e LVDS | G A DATA P<1> R9652 100 1 o T WASW VLR %92 ) DS | G A _DATA N<1> 444 4
39 T, i T, 8 T, i , o7 o 180 . 1Y T 8%, 2 8%, 2 180, LVDS | G A DATA P<2> RI653 100 2 DT TV 7 VDS | G A DATA NS2> 4osr oo
2 RM RM 89 83 18 % =
—‘; (A:OE?M (A:OE?M (a:oE?M (a:oE?M T (a:oE?M T (a:oEz 402 402 402 402 Lo631 LVDS | G B DATA P<0> R9654 100 1 , LVDS | G B DATA N<O> 1o s o
| 89 83 18 T 17 I6W WMF-LF 402
) J FERR- 220- OHM w w1 LVDS 1 G B DATA P<1> RI655 100 : o T LVDS | G B DATA N<1> 465 40
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 QK P RI660 100 1., 2 LVDS EG A GLKN 0
|rco611 | C9612£09613£C9614 1 Gog1s | C9616JiC916%7 0.1l L v LVDS EG A DATA P<0> RI661 100 » g TUOVIOW VT T2 | VDS_EG A DATA N<O> o o o
0. 1UF~ - 0 1UF g, 1UF g AUF =0 1UF —— 0 1UF g 1U £y L9627 % IVBE EC A DATA Pt RI662 raa— , 75 UTW WTF W07 |\ Do EG A DATA Nels
—E i 2 8 —E By —E o 2 87, 2 1%, —E iy Caoe! FERR 220- COHM N VDS EG A DATA P<2-> RI663 100 p TP VIW WELE A0 DG EG A_DATA_NS2> 1 g 00
CERM
02 402 402 402 402 402 402 m 04 83 77 %I T6W—VF-LF—240
i . = ’ sz?i\L/?NE?VO\ID'EI-FiEZFWm : : LVDS EG B DATA P<0> R9664 100 1 2 LVDS EG B_DATA N<O> ;; g3 o
s VRS0 2 0402 v LVDS EG B DATA P<i> RI665 100 1 2 ey LVDS EG B DATA N<1> 4 o
Il . 0a 53 77 T T/ T6W W LF 402 B _DATA_N<2> 1 4 o
« _=PP1V2_S0_GMUX 1 8;91%'2:7 o ss w _LVDS EG B_DATA P<2> RIBBOB 100 1 2 e —ror— VDS EG
| | | 0 =PP3V3_S0_GMUX
Bl |
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: % —— 209 —— 20% 20% — 20% — 20% 20% e
3691\:/: 2 —E éégﬂ"" z éé\éM —‘; éé\éM 2 %EM 2 %EM —E %EM s _GVL DEBUG RESET L R9680 L 5% 1I716W M~LF 402
402 402 402 402
JTAG GMUX_TCK R9690 4.7k 2
86 5% 1/ 16W NF-LF 402
= of ~ [ Talslol~ ] L]
#Zfﬂﬁi‘&’ EEEE Bt FEEEEEERERE s+ EG CLIGEQ QUT L___ RO69S 10K 1\ pp2 o o a0
TV VooRk 8 5§83 B 8 b5 V43 RO679! .
R9640"] |'R9645 s s JTAG GMUX TCK K14 _JTCK 8888882838 88 SI LK_PART=GMUX_RST 1% < PLACEMENT_NOTE=Pl ace on top side at U9200
10K 10K >3 >53 5 5> 5> > > 16w
100 1% s s r>—JTAG GVUX_TDI L13 |TDI 12 e
116w 116w o s @ JTAG GMUX_TDO K13 |Tpo oMT ; % 2
a02,[ | 402 s o o JTAG_GMUX_TMVB L2 e ORI T1 CAL
GMUX TCE K2 |TCE = . d P I I d
GMUX_CFQXD K1 |cFao uo9e600 I EGQLH r e u OVVnS
LCD BKLT EN P2_IPB2A [ c)s(slzip [~ pr2A_s2  LVDS B DATA P<0> [oOD 80 0 e 00 DP_MUX SEL_EG R9681 10K . 2 w0z
. o LCD BKLT _PwWM Ne_|peoB pros| a3 LVDS_B_DATA_N<O> oS o o
- LVDS DDC SEL_EG Pa_|PB14A pras_Al  LVDS B DATA P<1> [T <o o s LVDS DDC SEL_I G R9682 10K ; 2 —
v 0 VDS _DDC SEL_I1G M |PB14B prag B3 LVDS B DATA N<1> e 5% I7I8W W-LF 40
NO STUFF NO STUFF © o UX_ EN PTaA_cs _ LVDS B DATA P<2> ooy 50 04
RO641* 'R9646 - g W§ EEL EG $ Ezizg(m) pr4g A5 LVDS B _DATA N<2> oo s % s LVDS DOC SEL_EG R9683 10K . 2 oW W70z
1OK 10K © oo 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)
%,{:lﬁ\év %/Z?E\év - % EG RAI L1 EN M6 |PB16B % ° PT14B|_C7 GMUX DEBUG RESET L am e
402,| | 5402 EG RAIL2_EN P |pBi7A | | Y X | pPrisal A LVDS A CLK P oD o 04 NO STUFF
* am Z| prsslaz  LVDS A CLK N % o8 EG RESET_L R9691 100K : 2
3 ° n Eg &: ::i EH M6 _|PB178 5 PT16A_C8 LVDS B CLK P % 80 5% 17 16W MF-LF 402
P7 |PB18A 80 o4
< LVDS B CLK N w0 5
00 EG CLKREQ OUT L M__|PB18B (D) PT168_C9 o 20K
+ - DETEG o loea D Pr17a_as _ LVDS A DATA P<0> oo 10 0 v s _GVMUX_I NT R9692 20K e
&L PR EN N8 |PB198B Prizey B9 LVDS A DATA N<O> oD o
T PC_AD<0> Po |PB20A [ pTisA_se _ LVDS_A_DATA P<l> o 0 o v s LCD BKLT_PVWM RO693 100K 1, . 2
%0 41 42 19 (P CPC ADS1= o e prisel_cio  LVDS A DATA N<1> [T o0 94 5% 1/ 16W NF-LF 402
20 a0 02 10K pT10A_Bl0 LVDS_A DATA P<2> oo o %
% 44 42 19 Ty tgg ﬁigz ﬁg ggg: g | priogl a0 LVDS A DATA N<2> o w0 5 w» EG CLKREQ IN L R9694 100K . O —
:: :: :z i:@E LPC FRAME L P12 |PB31A % — pT20a_A11  TP_GMUX_PT20A R9630 EGO_P\/l\RSEQ;"W EXTEPU PR EN Lo+
%0 26 10 [y LPC RESET_L P13 |PB31B ® ¢ PT20B| B12 L‘z G\/Ué E¥§g§ 5% 17 16W MF-LF 402 o -
GVUX PT32A._B13 EG_PWRSEQ GWUX
- > LPC_CLK33M N2 |pE32a % Prsza &1 TE G\MG'VUX Fraon RoG3 S vﬁ Q av VIR N
% 0 (oOT} GVUX_| NT P14 |PB32B || - ss _EG RAIL1 EN 59T 16V WE-LF—202 o
— G_PWRSEQ GVUX
<2> preAl _A14  DP_CA DET T 76 0 81 >
5 55 10 [IE> ::ggg : g S &$ﬁ El<2> :; zt;’; — prop|_Bl4 DP_HOTPLUG DET ) e o _EG RAIL2 EN R963éE 0 1 RN S P3V3GPU ENyor o5 oo
© e " GMX PL10A & lpLi0A PRI0A D12 LVDS_EG A DATA P<0> Frrvr oo o G_PWRSEQ GMUX
TP_GWVUX_PL10B D3 |PL10B PRiOB D13 LVDS EG A DATA N<O> rrvrssos s _EG RAIL3_EN R9633 "0 2 =GPUVCCRE EN _prypy oo 7o
LVDS | G A DATA P<0> Dl |PL11A PR11A| D14 LVDS EG A DATA P<1> T 77 93 06 5% 1/16W MF-LF 402
59 83 18 [TR> G A DATA N0 pri1B| E14 LVDS EG A DATA N<1> 77 83 04 EG PV\RSEO_GMJX
o 03 10 [Ty L VDS El_[PL11B A DATA Pe2s> X EG RAI L4 EN R9634 2 o =P1VBFB EN o7 o8 82
o> LVDS | G A DATA P<1> p |pLiza PRI2A__E12 LVDS_EG ) 77 e 0 5 5% T T6W MF-TF 402 o>
- LVDS |G A DATA N<1> E3 |pL12B g 4 Pri2g Fl2 LVDS EG A DATA N<2>  ryyrreos The MAKE BASE propertiles for fthese signals afe on the POAER CONTROL page.
NO STUFF oo no LG A _DATA P<2> z 2| priaA m4 LVDS EG B DATA P<0> qmimu
'RO647 o o0 10 rmLVDS_LG R S| Prise_ e LVDS EG B DATA N<O> o o NO STUFF
w0 10 > LVDS_I G A_DATA N<2> a1 lpiss | Q an NO STUFF |1 C9601 |: C9693
LVDS_| G B_DATA P<0> _F3 |pL14a PRI4A_Gl2_ LVDS_EG B DATA P<1> rri+r s Lo 1UF~ L0 1U
lllGW eerom LVDS |G B DATA N<O> & |pL14B PR14B| GI13 LVDS EG B DATA N<1> mraaes T 29% 29%
2102° o B2 VDS | G B_DATA P<1> _r2 |pi1sa priSA_H13  LVDS_EG B_DATA P<2> ¢ v s 2 gim 2 gpam
v 22 VDS | G B_DATA_N<1> a lpLiss prise_tn2 LVDS EG B DATA N2> 7 o o0 otes | (8694
eI VDS IG A CK P HL |pL16A PricAl H14 LVDS EG A CLK P a7 e o 1 C969 1 C9694
0220 D Prieel 12 LVDS EG A CLK_N 7763 00 L o 1UF 0. 1UF
o 03 18 [T LVDS |G A CLK N H3 |pLi6B _| < 5696 20%
= LVDS_MJUX_SEL_EG L1 |pLisA — prigA 114 |G LCD PWR EN ame 2 24, 2 &y
< 9 EG LCD PVR EN 05 565
TP_GVUX PL18B_VSYNC 13 |pL1sB o é PR18B|_ML3 FoBRLT EN am
2 rm>_=GMUX_PCI E_RESET_L ka lpLioa | | 8 PR30A_N14 an
o > GMUX_PM SLP_S3_ L L2 |pL19B % 44 o | preoB_ N13 EG BKLT_EN am
o > ALL_EG PGOCOD N1 _|PL32A o [
o [T EG CLKREQ I N L Pl |PL32B 828 8§ 838 85b 6‘ 6‘ =
(Tie/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) % % % % % % % % S &
i G\D 535
PM SLP S3 L Isolation £ep8 50858 _ _
o awx g %st:zzg;wgsm 3 GVUX_JTAG TCK I nver si on G aphi cs MUX ( GMUX)
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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) 1 N] 2 PLACEVENT_NOTE=PI ace near J9000
VN RECR ot BYH=0. 25 mm 5% MR REck w%m:o 2omm | HLP2525CZ- SM MK NEGKOW DTH=0. 25 mm =
M NCLIRE_W DTH=0. 4 nm Yisw 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
CRI Tl CAL Df = ICRI.TI CAL| CRI TI CAL
19701 SOF _Ip 701 1097091 C9710
—— 10UF | PACENENT_NOTE=PI ace near PPVOUT SO LCDBKLT e 25, 2UF—— 2, 2UF
=y BOOST FET CNTL 3| 612 S T B
? %8 M N_NECK VW DTFE 1 SSOT6 R R
PLACEMENT_NOTE=Pl ace near L9701 MNLLENE W DTH:O GW S
X\/\B?Ol 4 PLACEMENT_NOTE=Pl ace near C9709
SM 0. 1UF M N_NECK W DTH=0. 20MM
GND_BKL_PWRGND 1 2 o GND_BKL _PWRGND 0% M NCLTRE-W DTHEO. ShM
PLACEMENT_NOTE=P| ace near 9701 M NERERE-W BTHES: 29M f s
— BOGOST_SI NK GND_BKL PV\RG\ID,
= | PLACEMENT_NOTE=Pl'ace near C9709 and Q3701
~ RO704 o R97402N R97i.5
BKL_VREF_4V9 ., 5%50%90}9’ ?{@w %@w
RO731 5 462 g4 g4
es s _PPBUS_SO_LCDBKLT_PWR BKLT_EN
187K 2 BKLT_PLL XV @ 702
BKL_VREF_4V9 jpiow 1 I BKL_SYNC 2 ; :_; 1 BKIL,_VSYNC e s CND_BKL PWRGND X 1 &
402
4 . F"”L’\A%IENEWETI\K)‘?E=W ace near C9709 and Q701
o *
9703 M:U/Lléw N R9706 TN R9702 AND| R9715 PIC':\IQ;J_SzHOJLD BE PLACED NEAR C9709 PIN 2
1 402 1
~ 8707 Y 109713 o R9705 U9701 a7PF PPVOUT_SO_LCDBKLT o
D 01K - 18y == 0, AUF 1QOK fﬁ}é\/ L4 VREF N DRv|1 | R VA TAGE=30Y o2
/f 2 1% 10% % = 2 2w M N_NECK W DTH=0. 20 mm
E}é\/ 35 2 2% 1pw - S G55 M NCLINE-W DTH=0. 5 rm
402 2 _5 ENA IswseN| 2 | BKL_| SWSEN NOSTUFF
- g - = R9717
17 v < 1sew|10 BKL I SENI 120, 2 LED _RETURN 6 ——
= < < . VWS o MBS
PLACEMENT_NOTE=Away from Q701 BKL_| SET 8 i ser \senel 11 BKL | SEN2 - %é;ggv -
PLACEMENT_NOTE=Away from Q9701 BKL_RT 6 |rr | sengl 12 BKL | SENS RO718
0
PLACEMENT_NOTE=Away from Q9701 BKL_SSTOVP 7 |ssTowe 1sena 14 BKL_| SENA 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"
o RO708 o RO9709 %ldzg - - 3 - RO719
100K 1K N 9 BKL_LPF 19 |1 pr 1sens| 16 BKL_| SENG 0 LED RET
4 4 oM o 1 — 1 2 ) URN 4 @ 7
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2 0. 0022UF 18V = e CF
. 8 i
2 ool - GNDA  THRM PAD RQZZO
BKL_ SSTCNP RG NOSTUFF a J M N_LTNE_W DITHEO. 5 _m : N 2 LED_RETURN—3 M N LTNE W DTFED. 5 rm 102D 7 7
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555 « BKL_VREF_4V9 PLACEMENT_NOTE=Away from (701 1,0 LED RETURN 2
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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
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2.5V/ 1.2V S3 Swi t cher

. =PP3V3_S0_P1V2P2Vg

CRI TI CAL
ngz%('g 1 L9980
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1 NeDE= co9821| |'R9982 300mMA max out put
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Ugg00 o> G
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
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 VEI 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> 7o
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_ 2 ESB_50S ESB_DATA ESB D L=47. . 32> o
= [ 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| | C>--ESB_DAIA GROUES 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?ée aPs anf_;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. | — Pg— ESH_DSTE 5 ESH_DSTR ESE DSTB L N<3> T
Spacing is 2x dielectric between DATA#, DINV# signals, with 3x dielectric spacing to the DSTB#s. L | EsBnsIE 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| = Eig*Ag;R*DG?OPU F:B*‘r’gz F:B*Ag? Egg ;RE(SDTE«LLOS) 7o
Signals within each 2x group should be matched within 20 ps. ADTSB#s shoul d be matched +/- 300 ps. ms| B2 _ADSTE ESAS ESH_ADSTE 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 FzszRngL 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 Fop 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
[ 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 ? [O—CBUASYING CPLL50S CPLLAGTL. CPU_| GNNE_L w0
— - [ CPUINTL CPU 50S CPU AGTL CPU INIT L 10 14
CPU_8M L * 8 ML ? O CPUASYNC R CPU 50S CPU AGTL CPU_| NTR 9 10 14
N > [ CPUASYNC R CPU 50S CPU AGTL CPU_NM 9 10 14
CPU_ 25 ML ’ [ CPU_PROCHOT_ L CPU 50S CPU AGTL CPU_PROCHOT L 10 14 43 62
CPU_GTLREF * 25 ML ? SR DG recommends at |east 25 nmils, >50 nmils preferred [ 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 requirements are 55-ohm singl e- ended. — ngfc':g;:i guﬁsgz CPUAGIL '(:]ELBJ $LS’|§:§,PLL 102
Sone signals require 27.4-ohm singl e-ended i npedance. [ RUERALSE LS 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 [ PM DPRSIPVR cPU 508 CPU_AGTL PM _DPRSLPVR 21 62
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 D { See above‘ chfSOS CPUiAGTL I M/P UDRSL PVR °2
* = = = = = = 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 = Pl n0s = CPU_COVP<3> »
DS—Crucawe CPU 27PAS CcPU_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 VEEI 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—ELme CRUL27P4S RLoave CRU)_COvP<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
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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- LINE SPACING | &I GHT O MEMAGD NEM A0S VDD VEM WD MEM A A<l . 0> o
b il o> MMA QD MEM 40S VDD | MEM CVD MEM A _BA<2..0> 15 20
MEM_CLK2NEM * =4: 1_SPACI NG ? D> MMA QD MEM 40S VDD | NEM 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 ? S MEM A QWD 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_CNMD2CVD * =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 MVEM 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 MVEM 40S MEM DATA VEI DQx< o 15 28
- - S MEM A_DQ BYTEG MEM 40S VEM DATA MEM A DQ<55. . 48> 15 28
MEM_DQS2NVEM * =3: 1_SPACI NG ? > MM A 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_CVD 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 O 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 NEM 70D 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
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
« « « LB 470D A
MEM_DQS MEM_CLK MEM_DQS2VEM MEM_CLK MEM_20THER VEM B_GLK MEM 70D VDD | MEM CLK MEM B_CLK_N<5.. 0> 15 20
MEM DQS MEM _CTRL VEM_DQS2MEM MEM_CTRL MVEM_20THER > MEM B ONTL NEM 405 VoD | vEM 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 DQS M DQS * M _DQS2VEM M DQS * * M 20THER = i LA ~
MEM MEM MEM. VE MEM MEM 20T O MMEB D MEM 40S VDD | NEM CMD MEM B_BA<2.. 0> 15 29
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
! A 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
'\bDQSD::gt:? &a;;kn’ﬁ;fg;ﬂr‘ng s?gul idrgﬁem thin 1 ps, inter-pair matching shoulw be within 180 ps —_MEM B 00 BYTE NEM 40S NEM DATA MEM B DMKO> .
; ; X g qu S . . . . . MEM B_DQ BYTE1 MEM 40S MEM_DATA NMVEM B_Divkl> 15 20
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>
A BA/ cnd signals should be matched within 5 ps of CLK pairs. [— VEM B DO BYIEs NEM 405 NEM DATA VEM B DME3> e
Al nenory signals maxinumlength is 1.005 ps. CLK nmininumlength is 594 ps (lengths include substrate). = NEM B DO TEs NN 405 NN 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. MEM B_00) RYTES MEM 408 MEM DATA VEM B DVES> o
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3 S 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 > MM B DQ BYTE? MEM 40S MEM DATA NMVEM B_DIVK7> 15 20
MCP MEM COWP Signal Constraints [ —EME oo N A s M e e hos e
[O—MEM B DGSO MEM 70D MEM DCS MEM B_DQS_N<0> 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
I'l NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
D 051- 7902 D
@ APPLE | NC. A = =
NOE 101 109
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8

7

6

IN

PCl - Expr ess

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 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-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 PClE FWR2D P

[ PCIE_90D PCIE PCl E FWR2D N

[ PO E EWRD PCI E_90D POLE PCE FWR2D C P

[ PCI E 90D PCIE PCE FWR2D C N

[ PCOE FW 2R PCl E_90D PCILE PCl E_ FW D2R P

[ PCI E 90D PCIE PCl E FWD2R 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_| FPAB_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 &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
PCl _55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_0OHM_SE =STANDARD =STANDARD
CLK_PCI _55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT
PCl * =STANDARD ?
CLK_PCI * 8 ML ?

SOURCE: MCP7

LPC Bus

9 Interface DG (DG 03328-001_vO0D),

Cons

traints

Section 2.8.

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

LPC_55S * =55_OHM SE|  =55_OHM SE =55_OHM SE =55_OHM_SE =STANDARD =STANDARD
CLK_LPC_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_0OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
LPC * 6 ML ?
CLK_LPC * 8 ML ?

SOURCE: MCP7

UsB 2.0

9 Interface DG (DG 03328-001_vO0D),
I nterface Constrai nts

Section 2.9.

1.

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ON LAYER?
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD
USB_90D * =90_OHM DI FF | =90_OHM 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 SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT

usB

=2x_DI ELECTRI C

?

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP7

SMBus |

9 Interface DG (DG 03328-001_vOD),
ace Constraints

nt erf

Section 2.10. 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

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: MCP7

SI O Si gnal

9 Interface DG (DG 03328-001_vOD),
Constraints

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: MCP7

SPI I nt

9 Interface DG (DG 03328-001_vO0D),
e Constraints

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_COVP

MCP_HDA_ PULLDN_ COWP

MP_SUS A K QK SLONS5S | QK SLON PM CLK32K_SUSCLK R
CLK SION55S | 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>
[ PC_AD24 PCl_55S PCl PCl _AD<24>
P _AD PCl_55S PCl PCl _AD<31. . 25>
P4 _AD PCl_55S PCl PCl _PAR

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

> PO_CNTL PCl_55S PCl PCl _DEVSEL_L

> Pa_CnTL PCl_55S PCl PCl _PERR L

> PCL_CONTL PCl _55S pCl PCl _SERR L

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

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

O PCL_GNTO_L PCl _55S pCl PCl _GNTO_L
[O—PQ_REQI_L pPal_55S pCl PCl _REQL L
PO _aNr1_L PCl _55S pCl PCl _GNT1 L

O PCL_INTWL PCl_55S PCl PCl _ I NTW L
O—PO_INIX L PCl_55S PCl PCl _I NTX L
OS—PO_INTY L PCl _55S pCl PCl _INTY_L

O PO_INIZ L PCl _55S pCl PCl _INTZ_ L
O—MP PQ_AK2 CLK_PCl_55S | GLK_PCl PCl _CLK33M MCP_R
— K PO 558 | A K PCl PCl _CLK33M MCP
> LPC AD LPC 55S LPC LPC AD<3.. 0>

[ LPC FRANE L LPC 55S LPC LPC FRAME L

[ LPC RESET_L LPC 558 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_spaur 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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N

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
[O—ENET_TXQK ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
[ ENET_TXDO ENET_M | _55S | ENET_M | ENET_TXD<0>

[ ENET_TXD ENET M1 55S | ENET M1 ENET_TXD<3.. 1>
[O—ENET_TXD ENET_M|_55S | ENET M| ENET_TX_CTRL

[ ENET M1 _55S | ENET 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

18 3

Et her net

Constraints
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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

FireWre Constraints
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6
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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 FEPAIR CHGR CSO P
[ 1TOl_DI FEPAIR CHGR CSO N

SMC Constraints

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008
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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> 80 83
[[200—LVDS_B_DAT, LVDS 100D LvDS LVDS_B_DATA N<2..0> 80 83
= LvDS_100D LvDs LVDS_CONN_A CLK F_P 770
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> 270 80
[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
>—aan cooRa_ao0se core_an FB A LMASS5. . 2> 2
> faean conra_anse coora_an FB A UVASS. . 2> .
[ avwnom cooRa_ao0se choms_Das FB A VWDQS<0> 7
[o>—feawas cooRa_ao0se choms_Das FB A WDQS<1> 7
[>—feawgs cooRa_ao0se cooRa_nas FB A WDQS<2> 7
[>—feA s cooRa_ao0se choms_Das FB A WDQS<3> 7
> —£.a soceo conra_anse cooRa_oeE: FB A RDQS<0> 2
[>__£e_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 VWDQS<5> 7
[>—fe8 was cooRa_ao0se choms_Das FB A VWDQS<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
> fa8 a0 conra_anse cooRa_oeE FB A RDQS<5> 2
[ se8 e conra_anse cooRa_neE FB A RDQS<6> 2
> se8 s conra_aose J—— FB A RDQS<7> 2
[—feamave cooRa_ao0se cooRa_paTy FB A DO<39..32> 2
[>fe8oane coora_anse conRa_paT, FB A DQ<47..40> 2
[ BB Q AVIE cooRa_ao0se cooRa_paTy FB A DQ<55. . 48> 7
e mane cooRa_ao0se cooRa_paTy FB A DQ<63..56> 7
[>faeoan 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
[ L\DS_EG B DAL LVDS 100D LvDS LVDS EG B DATA P<2..0> 77
[ LVDS EG B DA LVDS_100D LvDs LVDS EG B DATA N<2..0> 77
> DM DP_100D pispLayporTt | 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 pispLAayPorT | DP.EG 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
ELECTRI GAL_OONSTRAI 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 UMAS. . 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>
[>—senaxs cooea_aose coore_ncs FB B RDQS<6>
[ sensxs cooea_aose coore_nas FB B RDQS<7>
[>—sanmene cooea_dose cooeRe_paT FB B DO<39..32>
[>—fenoane cooea_dose cooRe_paT FB B DQ<47..40>
[>—_r8.n.oq avie cooea_dose cooRe_paT FB B DO<55. . 48>
> senoane 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 FFPAI R =1:1_DI FFPAIR =1:1_DI FFPAI R =1:1_DI FFPAI R = SATA_100D SATA SATA ODD R2D UF P 39
= e E 90D paE PCE MN_RD P a1 8o
e SATA_100D SATA SATA ODD R2D UF N 2 (PCTE_MTNI)
SATA_100D SATA SATA ODD D2R UF_P - D pore v ol E_ 20D paE PCE MN_R2D N I
= = — CLK_PCIE 1000 GLK_PCLE PCI E_CLK100M M NI _CONN_P 2
= 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
> SATA_100D SATA SATA HDD D2R UF N 39 D = RN 61
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 CPU THERVD P 78 (USB_EXTD) Use_eon usa CONN_TPAD_USB_N
ENETCONN 25 MLS D Cou TeERD 0P THERM 1T THERM 10 48 DI s (USR_CANERA) Ler s0n . USE CAMERA CONN P "
= THERM 1TCL THERM CPU_THERMD N 10 a8
17 (USB CANVERA) USB_90D usB USB CAMERA N N 31
D> eimnens o oo TeERM 1101 TeeeM GPUTHVBNS D P . N
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>—CeuTHERD 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
> Mcemiasns o e —— P NCPTHVENS D P w0
MCP = use_son len USB2_EXCARD CONN_P s
= THERM 1TCL ThERM THVENS D N -
e Lsm_a0n usa USB2_EXCARD_CONN N s e
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 0
— THERM 1T THERM MCP_THMDI ODE N 21 48 DP_IG AUX CH C 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
TS} SENSE_OL EEPALR ENSE_1TCR_ Ense a PCl E FC D2R P
GPUI SENS_N - POLE EC D2R pae aon saE oo
MEM CLK e * G\D_P2MM = ENSE_1TCL EnsE a7 PCIE EC D2R N
1VO5CPU P =2 Pl E 90D POE Cl C o 5
[[5D> SENSE DI EEPALR ENSE_1TCL EnsE 47 s 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 e @D_P2MM DDRI SNS_P > PaE 90D e E a2
* 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
TE_ SENer o creaLe - rner LSS cou B 16 s ar DLEEPALR AUDLO SPKRCONN_S_P_OUT et s
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 m>—SPK DLEEPALR ADLO SPid N R P reres
- = - =~ = i L = DI EEPAL R AUDILO SPKRCONN_R_N_OUT 757 58
CLK_FSB o) . awn_P2w = = DI EFPALR AUDL O SPKRAMP_L_P_QOUT
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET cPu_cow feXs) . @D_P2vm = EpatER PPSVs 5 e = DLEEPALR AUDLO SEK LN 7
_ 5 = > ) > RULE - - - B PR PP3V3 SO 78 = DI EEPAI R AUDI O SPKRAMP_R P_QUT -,
CLK_PCIE a\D * GND_P2MM CPU_GTLREF G\D * GND_P2MM D B_PONER PP1V5 SO > DI EFEPALR AUDI O SPKRAMP_R N _OUT o,
PCIE fevs) . QD_P2WM CPU_VCCSENSE S . @O 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 FEPAL 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 * PVR_P2MWM - = - = = b
ENET_MDI ao * @D_P2vM
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_TYPELl | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG_RULE_SET MEM _40S_VDD * 0.09 w™m 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 ALONBTE | 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_COwWP 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 W 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 1SL4, 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).
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MD9 Boar d- Speci fi c Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

OLREFR

TOP, 1SL2, 1 SL3, | SL4, | SL5, I SL6, | SL7, 1 SL8, | SL9, | SL10, | SL11, BOTTOM

NO_TYPE, BGA

M 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 MJUM 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 b
2: 1_SPACI NG * 0.2 WM ? 2X_DI ELECTRI C * 0. 140 mwm ?
50_CHM SE . Y 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD =
2.5:1_SPACI NG * 0.25 W ? 3X_DI ELECTRI C * 0.210 WM ?
3:1_SPACI NG * 0.3 M\ ? 4X_DI ELECTRI C * 0.280 W ?
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 M1 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 MV
27P4_OHM_SE * Y 0.250 M1 0.250 M1 =STANDARD =STANDARD =STANDARD
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 PHYSI CAL_RULE_SET LAYER AGFONRSITE | 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 g N =STANDARD =STANDARD =STANDARD 0.1 MW 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 TOP, BOTTOM Y 0.140 M1 0.095 M 0.190 WM 0.190 WM
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
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 M 0.230 W 0.230 W
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_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
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
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.
100_OHM DI FF TGP, BOTTOM Y 0.089 M1 0.089 M 0.220 W 0.220 W
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_CHM DI FF 1SL3, 1SL4 Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW
110_CHM DI FF 1SL9, 1 SL10 Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW
110_CHM DI FF 1SL2, 18111 Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW
110_CHM DI FF TOP, BOTTOM Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW

PCB Rul e Definitions

SYNC_MASTER=MB9_M.B

SYNC_DATE=01/ 22/ 2008}
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