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BOM Vari ant s

BOM NUMBER BOM NAME BOM OPTI ONS
630- 9334 PCBA, 2. 4GHZ, 256SAM_VRAM MO8 MP8_COMVON, EEE_0ZA, CPU_2_4GHZ, FB_256_SAVBUNG
630- 9335 PCBA, 2. 4GHz, 256HYN_VRAM MO8 MP8_COMVON, EEE_0ZB, CPU_2_4GHZ, FB_256_HYNI X
630- 9336 PCBA, 2. 5GHZ, 512SAM_VRAM MO8 MP8_COMVON, EEE_0ZC, CPU_2_5GHZ, FB_512_SAVBUNG
630- 9337 PCBA, 2. 5GHZ, 512Q M_VRAM MO8 MD8_COMVON, EEE_0ZD, CPU_2_5GHZ, FB_512_Q MONDA
630- 9585 PCBA, 2. 8GHZ, 512SAM_VRAM MO8 MP8_COMVON, EEE_2NH, CPU_2_8GHZ, FB_512_SAVBUNG
630- 9586 PCBA, 2. 8GHZ, 512Q M_VRAM MO8 MD8_COMVON, EEE_2NJ, CPU_2_8GHZ, FB_512_Q MONDA

MB8 BOM & oups

BOM GROUP BOM OPTI ONS
VB8_COMMON ALTERNATE, COMVON, MP8_COMMVONL, MB8_COMVONZ, MD8_COVMONS, MB8_DEBUG, MP8_PROGPARTS
VB8_ COMMVONL ONEW RE_PU, | SL6258A, MEVMRESET_HW MEMRESET_MCP, MCP_B02, MCP_PROD, MCPSEQ_SMC
VB8_ COMMONZ BKLT_PLL_NOT, BMON_ENG, M KEY, BOOT_MODE_USER, GPUVI D_1P00V, MUXGFX
VB8_ COMMON3 DPMUX_EN_SO, DP_ESD, EG PWRSEQ HW DP_CA DET_EG PLD, MCP_CS1_NO

VB8_DEBUG SMC_DEBUG_YES, XDP, LPCPLUS, VREFVRGN

MD8_PROGPARTS

GVUX_PROG, BOOTROM_PROG, SMC_PROG, TPAD_PROG

BOM GROUP

BOM OPTI ONS

FB_256_SAVBUNG

VRAMA, VRAM 256_SANVBUNG

FB_256_HYNI X

VRAMA, VRAM 256_HYNI X

FB_512_SANVSUNG

VRAMA, VRAM 512_SAMSUNG

FB_512_Q MONDA

VRAMA, VRAM 512_Q MONDA

Bar Code

Labels / EEE #' s

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 0ZA] CRI TI CAL EEE_0ZA
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 0ZB] CRI TI CAL EEE_0ZB
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 0ZC] CRI TI CAL EEE_0zC
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 0ZD] CRI TI CAL EEE_0zD
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 2NH] CRI TI CAL EEE_2NH
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 2NJ] CRI TI CAL EEE_2NJ

Modul e Parts

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33783639 1 1.C, PDC, SLBAN, PRQ 2. 4G 25W 1066, MD, 3M BGA uU1000 CRI TI CAL CPU 2_4GHZ
337S3640 1 1 C. PDC, SL3BX, PRQ 2. 53G; 35W 1066, CD, 6M BGA u1000 CRI TI CAL CPU_2_5GHZ
33850554 1 I C, GPU, 55nm NV (06- GS, BGA969, LF| us0o0oo0 CRI TI CAL
338S0570 1 | C, RTL8211CL, G GE TRANSCEI VER, 48P TQFP u3700 CRI TI CAL
33850523 1 | C. FW643- 06, 13948 PHY/ OHOI LI NK/ POI - E, 12 u4100 CRI TI CAL
338S0600 1 1 C, GVCP, MCP79- BO1, 35x35MM BGAL437 u1400 CRI TI CAL MCP_BO1
33850563 1 | C, SMC, HS8/ 2117, 9MVXOMM TLP U4900 CRI TI CAL SMC_BLANK
34152289 1 | C, SMC, DEVELOPMENT, VB8 u4900 CRI TI CAL SMC_PROG
33550384 1 IC,32MBI T 8-PIN SPI SERI AL FLASH, SO C8 u6100 CRI TI CAL BOOTROM_BLANK
34152366 1 | C, EFI ROM DEVELOPMENT, M8 u6100 CRI TI CAL BOOTROM_PROG
34182272 1 1 C, HDCP ROM NVG96, 8 PIN SO C, LF, HF us770 CRI TI CAL HDCP_YES
341S2384 1 IR ENCORE |1, CY7063803- LQXC w4800 CRI TI CAL
33880635 1 1 C, GVCP, MCP79- BO2, 35x35MM BGAL437 u1400 CRI TI CAL MCP_B02
34152383 1 |1 C, PSOC +W USB, 56PI N, MLF, VB8 u5701 CRI TI CAL TPAD_PROG
33783641 1 1C, POC, SLB43, PRQ 2. 8G 35W 1066, €0, 6M BGA uU1000 CRI TI CAL CPU_2_8GHZ
33350482 4 | C, SGRAM GDDR3, 16Mk32, 800MHZ, 136 FBGA | U8400, U450, Us500, ussso| CRI TI CAL VRAM 256_SAVBUNG
33350483 4 | C, SGRAM GDDR3, 16Mk32, 900MHZ, 136 FBGA | U8400, Us450, Us500, ussso| CRI TI CAL VRAM 256_HYNI X
33350481 4 | C, SGRAM GDDR3, 32Mk32, 900MHZ, 136 FBGA | U8400, Us450, Us500, ussso| CRI TI CAL VRAM 512_SAVBUNG
33350472 4 | C, SGRAM GDDR3, 32Mk32, 900MHZ, 136 FBGA | U8400, Us450, Us500, ussso| CRI TI CAL VRAM 512_Q MONDA

BOM OPTI ON REF DES COMMENTS:

PART NUMBER | ALTERNATE FOR
PART NUMBER

13850603

13850602

Mirata alt to Samsung

35351681

35351294

LM2011, CPAVP.  GBW

15250276

15250683

Mgl ayers alt to Dal e/ Vi shay

34182367

34152366

Microni x alt to SST

15250876

15250867

Mgl ayer alt to Delta

15750058

157S0055

Delta alt to TOK Magnetics

353S2312

35351466

INTERSI L ALT TO | NTERSI L

514- 0612

514- 0607

FOWINK XOVR ALT TO FOXCONN

514- 0613

514- 0608

FOWLINK ROVR ALT TO FOXCONN

15280915

15250796

Mgl ayers alt to Oyntec |ND
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Functi onal Test
Fan Connectors
FUNC_TEST
3 TPs
TRUE =PP5V_SO_FAN LT j per Fan
TRUE FAN_LT_PWM "
TRUE FAN LT TACH w
TRUE FAN_RT_PWM "
TRUE FAN_RT_TACH s 5 TPs
TRUE GND Fan

=000 0

j per

LVDS Connectors

590

BOUEEE BE B0 BE BOE0 8O BU BEOE0URE

Poi nts
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58 59

58 59

57 58 95

57 58 95
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j4 TPs

39 42
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FUNC_TEST
TRUE =PP3V3 SO DDC LCD 8 76 79
TRUE PP3V3 SW LCD 70
TRUE BKL_SYNC
e VES ooe LK . Speaker Connectors
DDC 79 80
TRUE LVDS DDC DATA 79 80
TRUE LVDS_CONN_A_ DATA_N<0> 79 80 94 FU’\K:—TEST BI MC LO
TRUE LVDS CONN A DATA P<0> 1o 80 04 s TRUE
== TRUE Bl_MC SH ELD
TRUE Bl_MC H
TRUE LVDS CONN A DATA N<1> 79 80 o4 =
TRUE LVDS CONN A DATA P<1> 7o 50 90 =D TRUE SPKRCONN_L_P_QU
= TRUE SPKRCONN LN OQUT
TRUE LVDS CONN A DATA N<2> 7o 50 90 2> 1%& ggﬁmﬁ:js S Z CUT:H_
553>
TRUE LVDS OONN A DATA P<2> 79 50 04 = TRUE SPKRCONN_S_P_OUT
TRUE. LVDS CONN A CLK F N 79 94 = TRUE SPKRCONN_S_N_QUT
TRUE LVDS CONN A CLK F_P 79 94
TRUE LVDS CONN B DATA N<O> 79 80 94 G\D
TRUE LVDS CONN B DATA P<0> 1o 50 0 T TRUE
1 6 TPs
TRUE LVDS CONN B DATA N<1> 79 80 94
TRUE LVDS CONN B DATA P<1> 79 80 94
TRUE LVDS CONN B DATA N<2> 79 80 94
TRUE LVDS CONN B DATA P<2> 79 80 94
TRUE LVDS CONN B CLK F N 75 04 SATA ODD Connectors
TRUE LVDS CONN B CLK F P 79 0a
TRUE LED RETURN 1 79 84 FU’\K:—TEST PP5V SW ODD
TRUE LED RETURN 2 79 5a [ SMC_ODD_DETECT
TRUE LED RETURN 3 79 84 == TRUE SATA ODD R2D P
TRUE ED_RETURN 4 7 04 g TR SATA_ODD_R2D N
TRUE LED RETURN 5 79 84 =D IRE SATA ODD D2R C N
TRUE LED RETURN 6 79 84 g TRUE
(o5 TRUE SATA ODD D2R C P
T TRUE GND

EXCARD Connect or

17 32 89

17 32 89

32

13 21

a5 G0

4
A

PM SLP_S3_L

POVNER RAI LS

TRUE

PPBUS_G3H 8 5

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

TRUE

PP1V2_SO

TRUE

PP1V8 SO

FUNC_TEST
> IRUE USB2_EXCARD _CONN N 32 o5
> IRUE USB2_EXCARD CONN P 2 o5
e IRE PCl E_CLK100M EXCARD CONN N sz o5
e IRUE PCl E_ CLK100M EXCARD CONN P s ss
> IRE PCl E EXCARD R2D N 32 89 95
= IRUE PCl E_ EXCARD R2D P 32 89 05
> IRUE PCl E_ EXCARD D2R P
= IRUE PCl E_ EXCARD D2R N
> IRUEPP3V3_S3_EXCARD_SW TCH -
D> IRUE PP3V3_S0_EXCARD_SW TCH s
= IRE_PP1V5_SO_EXCARD SW TCH -
= IRUE PLT_RESET_SWTCH L
= IRUE EXCARD CPPE L 2
= IRUE EXCARD CPUSB L s
e IRUE EXCARD CLKREQ CONN L
= IRUE SMBUS MCP 0 CLK
[Em— TRUE_ SMBUS MCP 0 DATA

13 21 45 90

TRUE
TRUE

PP1VBR1V5 S3

PP1VBR1V5 SO FET

TRUE

PPMCPDDR | SNS

TRUE

PP1V05 SO REG

TRUE

PP1V2R1V05_ S5

TRUE

PPCPUV S0

TRUE

PPCPUFSB | SNS R

TRUE

PPOVOROV75_S0O

TRUE

DDRVTT
PP1V2R1VO5_ENET

TRUE

PP3V3_ENET_PHY

TRUE

PPVP_FW

TRUE

PP1VO_FW

(o2

TRUE

PP3V3_S0GPU

TRUE

PP1V1 SOGPU REG

TRUE

PP1V8_SO0GPU_ | SNS

TRUE

PPVCORE_GPU

TRUE

TRUE

PP1V8_SOGPU_I SNS_R
PP3V3_S5 AVREF_SMC

TRUE

PPVOUT_SO0_LCDBKLT

TRUE

PPDCI N_G3H

TRUE

PPVTTDDR S3

TRUE

PP1V8_GPUI FPX
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a2 a3

79 84

j 5 TPs

21 34 37 42 44 68 81 83

75

| CT Test

Poi nts
CPU FSB NO TESTs

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>

| PD_FLEX_CONN

TRUE PP3V3 S3_LDO

P18V5 S3
TRUE TPAD D
TRUE Z2 CS L

SERREle

TRUE

H

0
O
s
2
QTBQ
il

7%

BEYEEEELY

TRUE Z2_BOOST EN
TRUE Z2_HOST TNTN
TRUE Z2_BOOT_CFGL
TRUE Z2_CLKI N
TRUE Z2 KEY ACT L
TRUE 72 RESE
TRUE PSOC M SO
TRUE PSOC MOSI

]
=

J
_'
po)zy
c
I

Y
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-
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2

X

50 51

50 51

50 51

50 51

50 51

50 51

50 51

50 51

A S3 _SDA s

US_SMC A 'S3_SA ...

PSOC F

|

]
)
&

TRUE

Pl CKB

KEYBOARD CONN

50 51

50 51

. TRUE PP3V42_G3H
= TRUE W5_KBDI
g TRUE K
= TRUE W5_KBD3
= TRUE W5_KBD4
= TRUE W
= TRUE W5_KBD6
et TRUE W5_KBD?
= TRUE W5_KBD8
o TRUE WS_KBD9
TRUE W5 KBD10
et TRUE W5 _KBD11
et TRUE W5 KBD12
> TRUE W5_KBD13
ey TRUE W5_KBD14
= TRUE W5_KBD15_CAP
o TRUE W5 _KBD16~NUM
> TRUE W5 KBD1/7—
et TRUE [8
o= TRUE WS_KBD19
= TRUE W5_KBD20
Py TRUE W5 KBDZ21
ot TRUE KBD22
> TRUE W5_KBD23 _
g TRUE W5_KBD_ONOFF_L o
> TRUE W5 LEFT SHI FT_KBD ,,
= TRUE WS LEFT_OPTI ON KBD «
et TRUE W5 _CONTROL _KBD
= TRUE KBDLED ANCDE
= TRUE TPAD GND_F -

10 14 87

10 14 87

10 14 87
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8 | 7 6 | 5 4 3 2 | 1
" G3Hot " (Alvvays Present Rails 33V—2 5V Ralls 18V/DDR15V Rail s "FW (FireWre) Rails
o =PPELS G3H = N LT NI:_W DTH=8 Z_mm ree « ZPP3V3 S5 REG NCLT NI:_W BIFES § mm T or =PPLVE_S0_REG =S L !
TH=0. 25 mm DTH= mm 500 mA max supply M N NECK W DTH=0. 3 mm
e A

4w =PPVIN S5 CPU | MWP_I SNS

=PPVI N_SO_CPUVTTSO

=PPBUS_SO_LCDBKLT

=PPBUS_S5_FWPWRSW

=PPVI N GPU GPUVCORE

=PPVIN S5_CPU | WP_I SNS R

PPVI N_S0_P5VRTS0_MCPCORE

=PPVI N_S3_DDRREG

PPVI N_SOGPU_P1V8P1V1

=PPVBAT_G3H P3V42G3H

=PPVI N_SO_P1V05S5

PPBUS CPU | WP_| SNS

o =PP18V5_DCI N CONN —

¥ VR WRITED: 227
VR B

— =PPVIN_S5_CPU | WP

=PP3V3_S3_FET

62 69

=PP3V3_S5_MCP_A01 22

=PP3V3_S5_ROM “
=PP3V3_S5_VEVRESET w
=PP3V3_S3_P3V3S3FET o

=PP3V3_S0_P3V3SOFET 6o
=PP3V3_GPU_P3V3GPUFET 6o
=PP3V3_S5_PWRCTL 68
=PP3V3_S5_P1VO5FET 6o
=PP3V3_S5_MCP 22
=PP3V3_S5_MCP_GPI O 18
=PP3V3_FW LATEVG ACTI VE a

=PP3V3_S5_MCPPWRGD 26
=PP3V3_FW LATEVG a8
=PP3V3_S5_P1VO5ENETFET a4
=PP3V3_S5_P3V3ENETFET a4
=PP3V3_S5_DP_PORT_PWR a1

PP3V3_S3

o =PP3V42 G3H REG

=PPDCI N_S5_CHGR

3P3V42

 _=PP5V_S3_REG

AR

AKE_| BASE—TRLE
=PP3V42_G3H_SMCUSBMUX

a0

=PP3V42_G3H SMBUS_SMC BSA

as

=PP3V42_ G3H LI DSW TCH

a1

42 43 52

=PP3V3_S5_LPCPLUS

aa

=PPVI N_S5_SMCVREF

a3

=PP3V42_G3H_PWRCTL

=PP3V3_S0_FET

63 68 69

PP3V42 G3H CHGR

RECR-YY BFFES: 38W
‘n’fSkEAS’%g Thue

=PP3V3_FW REG 8
=PP3V3_S3_SMBUS_SMC A S3 s

=PP3V3_S3_TPAD

=PP3V3_S5_RTC D

=PP3V42_G3H BATT

=PP3V42_G3H_TPAD

=PP3V42_G3H BMON_| SNS

)

s =PP5V_RT REG

PP
%gﬁ BFEE %"

=PP5V_S3_SYSLED

=PP5V_S3_W.AN

=PP5V_S3_IR

=PP5V_S3_DDRREG

=PP5V_S3_GPUVCORE

=PP5V_S3_RTUSB

=PP5V_S3_TPAD

=PP5V_S3_P1VO5SO0FET

=PP5V_S3_MCPDDRFET

PP5V_S3_VTTCLAWP

=PP5V_S3_AUDI O PWR

Chi pset

» =PPVCORE S0_CPU_ REG

" VCor e"

m; LS 55

MAKE_BASE=TRUE
=PP5V_SO_FAN LT

=PP5V_S0_FAN RT

PP5V_S0_CPU_| WP

=PP5V_S0_CPUVTTSO

=PP5V_S0_KBDLED

PP5V_SO0GPU _P1V1P1V8_GPU

PP5V_S0_LPCPLUS

=PP5V_S0_QODD

=PP5V_S0_HDD

Rai |l s

PPVCORE SO

s _=PPMCPCORE SO_REG

VB RS 5

MARE_BASE=TRUE
=PPVCORE_SO_CPU

PPVCORE _SO_MCP_REG

11 12 46

M N LLNE WDTFED. 6~ fm
M N_NECK_W DTH=0. 2 nm

VOLTAGE=1. 05V

MAKE_BASE=TRUE

=PPVCORE_S0_MCP

22 24 46

=PP2V5_S0_REG

86

aa

24

190 mA

ss _=PPDDR S3 REG

MAKE _| BASE‘?RUE
=PP3V3RLV8 SO_MCP_| FP_VDD

18 25

PP1VBR1V5 S3

s _=PP1VBRLV5 SO FET

M N_LINE_W DTH=0. 8 nm
M N_NECK_W DTH=0. 1 nm
VOLTAGE=L. 5V
MAKE_BASE=TRUE

=PP1V8R1V5 SO MCP FET

=PPVI N SO DDRREG LDO

=PP1V5 S3 MEM A

=PP1V5 S3 MEM B

=PP1V5 S3 MEMRESET

PP1VBR1V5 SO FET

4771 mA

M N_LINE_W DTH=0. 6nm
M N_NECK_W DTH=0. 2nm

VOLTAGE=L. 5V
MAKE_BASE=TRUE
=PPMCPDDR | SNS R

130 mA

=PP1V5 S0 CPU

500 mMA

=PP1V5_S0_EXCARD

=PP1V5 SO VMON

=PP1V5_FC CON

16 __=PP1VBRIV5 SO MCP MEM ——

so _=PP1V05_S0_FET

MAKE_BASE=TRUE

=PP1V5 SO MEM A

=PP1V5 SO MEM B

=PPMCPDDR_| SNS

PP1V05 SO REG

M N_LINE_W DTH=0. 6 nm
M N_NECK_W DTH=0. 2 nm
VOLTAGE=1. 05V
MAKE_BASE=TRUE

=PP1V05 SO MCP AVDD UF

=PP1V05 SO0 MCP PEX DVDD

=PP3V3_S0_TPAD

PP2V5_S0

=PP1V2_S0_REG

86

M N _LINE WDIH-0.6 mm
COW DTH=0. 2 mm

=PP2V5_S0_GWVX 83

PP1V2_SO

M N LINE W DTF=0. 6 nm
M N_NECK W DTH=0. 2 nm
Vv

=PP1V2_S0_GWVX 83

1

=PP3V3_FW REG

PPVP_FW

~Z mm
N TH=0.2 mm
Aot e

=PPVP_FW PORT1

=PP3V3_FW FWPHY

36 38

_ =PP1VO_FW REG

=PP3V3_FW P1VOFW

67

69

=PP3V3_SO0GPU_FET

PP1VO_FW
M N-REER-W BTFES: 2 i
= V FWPHY

Rail s

17 82

=PP1V1_S0GPU_REG

— pNPsvs SOGPU.

=PP3V3 GPU VDD33

6 75 76

=PP3V3_GPU M O

75 76

=PP3V3_GPU LVDS DDC

80

=PP3V3_GPU PWRCTL

68

=PP3V3_GPU _VCORELOG C

78

=PP3V3_GPU_P1V8S0

67

PP1V1 SOGPU REG

o9 - =PP1V8 GPUl FPX REG

MAKE_BASE=TRUE

=PP1V1 GPU PEX | OVvDDQ

=PP1Vl GPU PEX | OVDD

=PP1V1 GPU PEX PLLXVDD

=PP1V1_GPU PLLVDD

GPU H PLLVDD

GPU VI D PLLVDD

GPU_FBPLLAVDD

GPU | FPCD | OVDD

PP1V8 GPUI FPX

6 10 11 12 13 62

a3

9 14 22 24

a7

— =PP3V3_S3_W.AN . 1034 mA —  =PP1V05 SO MCP PLL UF
— =PP3V3_S3_MCP_GPI O 2 — =PP1V05 SO MCP_SATA DVDD
— =PP3V3_S3_VREFMRGN 27 — =PP1V05 SO MCP HDM VDD
— =PP3V3_S3 » > s — =PP1V05 SO VMON
= =PP3VS_S3_P1VBSO " 44 __=PP1V05_SO_NMCP_PEX_DVDD — =PP1V05_S0_MCP_PEX_DVDDO
- PP3V3 SO 1 =PP1V05 SO _MCP_PEX_DVDDL
— NE .
%ﬁ%@%g 383 2 __PP1VO5 SO MCP PEX AVDD =PP1V05_S0_MCP_PEX_AVDDO
2 = NAKE_BASE=TRUE — -
__ =PP3V3 SO LPCPLUS " =PP1V05_ SO _MCP_PEX_AVDDL
— =PP3V3_S0_SMC 4 245 __=PP1VO5 SO MCP SATA DVDD  — =PP1V05_SO_MCP_SATA DVDDO
— =PP3V3_S0_SMBUS SMC B SO a5 o
— =PP3V3_S0_MCPDDRI SNS a7 24 __PP1VO5 SO _MCP_SATA AVDD — =PP1V05_SO_MCP_SATA AVDDO
— =PP3V3_S0_GPU1V8I SNS p MAKE_BASESTRUE -
— =PP3V3_S0_CPUTHVSENS a8
— =PP3V3_S0_GPUTHVSNS 1 (1.1V for AO1)
— 67 _=PP1V05_S5_MCP — PP1V2R1V05_S5
— =PP3V3_SO FAN LT a0 — M N LINE_W DTH=0. 6 nm
— =PP3V3_S0_FAN_RT P Valthaesr osy =02
= =PPSVS_S0_I WP w241 mAmxload "UPPIVoS S5 MOP VDD AUXC
= _ VRCT] 105 A/ 241 mA — =
= :Ezgxg gg BDC LI(':D o 139 MV 0 mA {_— =PP1V0O5 ENET P1VOSENETFET
= rrer — =PP1V05 S5 P1VO5SOFET
— =PP3V3_S0_XDP 613 —
— =PP3V3_S0_MCPCOREI SNS ar 66 _=PPCPUVTT SO REG — PPCPUVTT SO
— — MN LN WOTH=0 6
5300 A M N_NEGK_W DTH-0. 2 mm
— =PPSPD SO_MEM A 28 MAKL. BaSE=TrE
— =PPSPD SO_MEM B 20 4500 mMAg__— =PP1V05_S0_CPU
— — =PP1V05 SO SMC LS
1182 mal_— =PP1V05 SO MCP FSB
=PP3V3_S0_SMBUS_MCP_0 1 -
— =PP3V3_S0_GWWX 83
— =PP3V3_S0_DPMJX 80
— =PP3V3_S0_DPCONN a1
— =PP3V3_S0_P1V2P2V5 o
— =PP3V3_S0_MCP_GPI O 18 19 21
— =PP3V3_S0_HDCPROM 25 64 27 _=PPVTT_S3 DDR BUF — PPVTTDDR S3
— =PP3V3R1V5_S0_MCP_HDA 21 2 - M NREGCW BTG, 3
— =PP3V3_S0_MCP_PLL_UF 24 MRAKL. BasosTrE
— =PP3V3_S0_MCP_VPLL_UF 25 _
— —PP3V3_S0_MCP_DAC UF x o+ =PPVTT_S0_DDR LDO = RN LN W Erees ’
— =PP3V3_SO_MP - YN RS G0, 3"
— =PP3V3_SO_AUDI O PSS NEM VIT A
= Suan : S —
— =PP3V3_S0_SMBUS MCP_1 s = =PPVIT SO VITCLAMD 8
— =PP3V3_FC CON % R 0. 78V
— =PP3V3_S0_EXCARD % ENET Rails
p— 0 . =PP1VO5_ENET_FET PP1V2R1V0O5_ ENI .
— =PP3V3_S0_BATTCHARGERTMPSNSR a8 iy A :
— =PP3V3 GPU SMBUS SMC 0_SO a5 St=

E
=PP1V05_ENET_MCP_PLL_NAC 2

=PP1VO5_ENET_MCP_RMG 18 24

s =PP3V3_ENET FET

=PP1VO5_ENET_PHY a

SE=
=PP3V3 ENEl' MCP_RMGT

=PP3V3_ENET_PHY a

78 46

82

=PP1V8_S0GPU

SNS

T e

=PP1V8_GPU_ | FPX

PP1V8_ SO0GPU ISNS
NE~

=PPVCORE_GPU_REG

(E/@EAQ\A#DTW

=PP1V8_GPU FB_VDD

=PP1V8_GPU_FB_VDDQ

=PP1V8_GPU_FBVDDQ

=PP1V8_GPU FBI O

=PP1V8_ GPU REG

- M EoEW'BRESS
VRRE BASE=TRuE
__ =PPVCORE_GPU

- M RERECR
VRRE BAsE-TRE

mm

PP1V8_ SO0GPU |s”r[\1ns R

=PP1V8_SO0GPU_| SNS R
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STOOFF- 4. 580 99 2. 1- 3. 48- TH B

Ther mal Mbodul e Hol es 770981
STDOFF- 4. 50D, 98H 1. 1- 3. 48- TH
210984
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Top GPU Ri ght
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Left CPU Ri CPU Bottom Left GPU@
TMHole TM Hol e T™ Hol e
Z10987 1
STDOFF- 4. 50D, 98 1. 1- 3. 48- TH
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SHO903
2. 0Dl A- TALL- EM - M.B- MD7- VDB
M

SH0902
2. 0Dl A- TALL- EM - M.B- M7- MO
M
3.48-TH

—0

e

SHO910
1. 4D A- SHORT- EM - M.B- MB7- MD8SHOO 1

TP _|

CPU signal s

MVP6 CLKEN L

VR _PWRGD CLKEN L

VAKE_BASE=T R&
T er 1 VI D<0. . 6>

HO900
C 2. ODI A- TALL- EM - M.B- MD7- VD8

| WP6 VI D<0. . 6> 62

MAKE_BASE=TRUE
CPU BSEL<0. . 2>

87 10

=MCP BSEL<O0. . 2> 14

MAKE_BASE=TRUE
26 _MEM V EN

=DDRV EN 64

MAKE_BASE=TRUE

TP_SPI_CS1 R L_USE M B

=SPI _CS1 R L_USE M B

87

21 44

MAKE_BASE=TRUE

SHO901
- 0Dl A-TALL- EM - M.B- MD7- VB8

o5 32

o5 32

o5 32

o5 32

32

1. 4Dl A- SHORT- EM M_B— MD7- N98

1

SH0912 7 1

o5 32

o5 32

GPU signal s

80 70 _PEG D2R P<0. . 15> — =PEG D2R P<0..15> ;;
MAKE_BASE=TRUE —
80 70 _PEG D2R N<O. . 15> =PEG D2R N<O..15>

MAKE_BASE=TRUE

89 70

PEG R2D C P<0. . 15>

=PEG R2D C P<O0.. 15>

MAKE_BASE=TRUE

89 70

PEG R2D C N<O..15> ——

=PEG R2D C N<O.. 15>

MAKE_BASE=TRUE

PCIE CLKIOOM FC P _— TP _PCl E CLK100M PE4P
MAKE_BASESTRUE —

PCIE CLKIOOM FC N — TP _PCl E CLK100M PE4N
MAKE_BASESTRUE —

PCIE FC R2D C P — TP_PCE PE4A_R2D CP
WAKE_BASESTRUE

PClE FC R2D C N — TP PG E PE4 R2D CN

MAKE_BASE=TRUE

FC CLKREQ L

TP_PE4_CLKREQ L

MAKE_BASE=TRUE

FC PRSNT_L

TP_PE4_PRSNT_L

MAKE_BASE=TRUE

— TP_PCl E_PE4_D2RP

PCl E FC D2R P
RUE

MAKE_BASE=TI

PCl E FC D2R N

— TP_PCI E _PE4_D2RN
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M

O -

MAKE_BASE=TRUE
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M
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A T MAKE_BASE=TRUE
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o7 11 10 qgm CPU_NM
LVDS B DATA P<3>

Bosses for

ZT0951
4.00D1. 65H ML. 6X0. 35

1

ZT0952
4.00D1. 65H ML. 6X0. 35

1

ZT0953
4.00D1. 65H ML. 6X0. 35

1

9 NC LVDS B DATAP<3>
MAKE_BASE=TRUE

o NC LVDS B DATAN<3>

NO_TEST=TRUE —

LVDS

B DATA N<3>

MAKE_BASE=TRUE
o NC LVDS A DATAP<3>

NO_TEST=TRUE

LVDS

A DATA P<3>

MAKE_BASE=TRUE
o NC LVDS A DATAN<3>
RUE

NO_TEST=TRUE

LVDS

A DATA N<3>

MAKE_BASE=TI NO_TEST=TRUE

TP _LVDS |G B CLKP LVDS IGB CLK P

18 89

BEVBSTE B CLKN LVDS |G B CLK N

18 89

LVDS | G BKL _PWM

¥ TUBS™ G BKL PWM

MAKE_BASE=TI

18 89

— LVDS_I G A DATA P<3>

— LVDS_I G A DATA N<3>

18 89

— LVDS |1 G B DATA P<3>

18 89

NC LVDS | G B DATAN<3> _ LVDS | G B DATA N<3>

18 89

210988

STDOFF- 4. 50D. 98H 1. 1- 3. 48-TH NC LVDS | G A DATAP<3>
NAEBASTE

41@ NC LVDS | G A DATAN<3>
770989 BT

STDOFF- 4. SC:D. 98H- 1. 1- 3. 48-TH NC LVDS | G B DATAP<3>
P BASE TR

ZT0991 WAKE BASE=TRUE —
STDOFF-|4. 50D. 98H- 1. 1- 3. 48-TH

s NC_LVDS A DATAP<3> —

LVDS A DATA P<3>

MAKE_BASE=TRUE —

s NC_LVDS A DATAN<3> —

LVDS_A_DATA N<3>

MAKE_BASE=TRUE —

s NC_LVDS B _DATAP<3>

LVDS B _DATA P<3>

MAKE_BASE=TRUE —

LVDS B _DATA N<3>

s NC_LVDS B _DATAN<3>
RUE

MAKE_BASE=T!

VRAM HS

ss _LCD BKLT EN

GVUX ALI ASES

LVDS BKL ON 85

MAKE_BASE=TRUE

89 80

=MCP_HDM TXC P 18

DP |G M. P<3>
MAKE_BASE=TRUE
DP 1G M. N<3>

89 80

=MCP_HDM TXC N 18

MAKE_BASE=TRUE
DP 1G M. P<2..0>

89 80

=MCP_HDM TXD P<0..2>

MAKE_BASE=TRUE

89 80

=MCP_HDM TXD N<O..2>

DP 1G M._N<2..0>
MAKE_BASE=TRUE
DP 1 G DDC CLK

80 76

=MCP HDM DDC CLK ;4

MAKE_BASE=TRUE
DP_| G DDC DATA

80 76

=MCP_HDM DDC DATA 5

MAKE_BASE=TRUE
DP | G HPD

=MCP_HDM _HPD 18

MAKE_BASE=TRUE
s _PM ALL GPU PGOOD

ALL EG PGOOD 83

MAKE_BASE=TRUE

TP LVDS MJUX SEL EG —

LVDS MUX SEL EG 83

VAKE_BASE=TRUE
ss _EG RESET L

— GPU RESET L 70

MAKE_BASE=TRUE

17

17

17

17

GVUX_JTAG TDI

62

TP_USB_EXTDP __ USB EXTD P 20 90
MAKE_BASE=TRUE —
TP USB_EXTDN __ USB EXTD N 20 90
VAKE_BASE=TRUE
TP _USB M NI P UsB M NI_P 20 90
VAKE_BASE=TRUE —
TP USB M NI N _ USsB M NI_N 20 90
VAKE_BASE=TRUE
o _GVUX_| NT. — =DVI_HPD GMUX_I NT "
VAKE_BASE=TRUE —
RO903
-+ MCP_SPKR 0 SMC_MCP_SAFE MODE .,
116w
M- LF
402
TP MEM A A<15> MEM A A<15> 28
VAKE_BASE=TRUE

MEM B_A<15> 20

TP_MEM B A<15>
MAKE_BASE=T

TP _USB_EXTCP
MAKE_BASE=TRUE

USB_EXTC P

20 90

USB_EXTC N 20 90

TP_USB EX CN
VAKE_BASE=TI
TP _CPU PECI MCP

CPU_PECI _MCP 14

VAKE_BASE=TRUE

AUD_| P_PERI PHERAL_DET

17

TP_MCP_GPI O 17 —
MAKE_BASE=TRUE —

» =ZPP5V_S3_AUDI O PVR,

s _JTAG GMUX TDI
~MAKE_BASE=TRUE
e JTAG GMUX TMS
~MAKE_BASE=TRUE

GVUX_JTAG TMB 4

s _JTAG GMUX TDO
TVAKE_BASE=TRUE

— GMUX_JTAG TDO 17

1 G BKLT_EN

s LVDS | G BKL_ON
~NRKE_BASESTRUE

s LVDS | G PANEL_PWR
VAKE_BASE=TRUE

1G LCD PWR_EN

MCP79 PCl e PRSNT# Straps

k. Add other PRSNT# straps if needed

These need wor

26 17 PCI E RESEF L — FC RESET L 22
~NRKE_BASE= TRUE —
AUDI O ALI ASES
54 HDA Bl TCLK — HDA BIT_CLK

21 90

NVAKE_BASE=TRUE

XWD900

1 PP5V S3
01

AUD | PHS_SW TCH_EN

2 PP5V_S3_AUDI 54 56
iM&W@r—W JBES. 37,

AUDI O AI\/P s7

19 59

ETHERNET ALIj ASES

.. =P3V3ENET EN — PM SLP

VAKE_BASE=TRUE

RMGT L 2

— VAKE_BASE=
.._=P1VO5ENET_EN T -
»_=PP3V3 ENET PHY VDDREG __ TP _PP3V3

TRUE

ENET_PHY VDDREG

E_BASE=TRUE

s =RTL8211 REGOUT — NC RTL82

11 REGOU

— VAKE_BASE=TRUE

— =RTL8211

ENSWREG as

20

— =PP1V05_S0_MCP_SATA_ DVDD1

20

— =PP1V05_S0_MCP_SATA_ AVDDL

R0925
0 pPCl E_FW PRSNT_L .
V V v MAKE_BASE=TRUE oD
1/ 15W
0\ STUFF
Rog'ioi
PEG PRSNT L
@D v
- BASE=TRUE™
1 Tew R0926
Mos" 0 EG CLKREQ OUT L
= 5%
- 1/16W
ME-LF
402
NCP D __ =MCP_MI_RXER
[ NRKE_BASESTRUE —
_ =MCP_MI_CRS "
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47K =
IA%Y
R
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o FSB A L<7> B a7+ DEFER | H5  FSB_DEFER L @ o o810 1112 19 62
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o e o2 FSB A L<12> P2 la12" g g 2402 T
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a7 14 7, FSB_REQ L<0> K3 {REQD* RSO* |F3 FSB_RS L<0> o v e
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57 14 7B QU MT
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o FSB A_L<24> Ra Jpoa ®  pREQrWACL _ XDP_BPM L<5> P N FSB D_L<7> £23 o7+ D39+ |5 U23 FSB D_L<39> o 71 o
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. FSB A_L<26> T3 noer O = o | A6 XDP_TDI ¢ 0 23 o7 U FSB D_L<9> @4 |po+ o la Da1+ | ve2 FSB D_L<41> G 1 o
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(CPU CORE POVER)
=PPVCORE SO_CPU ; 1 12 46

A7

A9

Al0

Al2

Al3

Al7

Al8

A20

B7

B9

B10

B12

B14

B15

B17

B18

B20

C10
Cc12

C13

C15

c17

ci8

D10

D12

D14

D15

D17

D18

E7

E9

E10

E12

E13

E15

E18

F10

F17

nunbers from Merom f or

vcc

St andard Vol t age: Low Vol t age:
AB20 44.0 A (Design Target) 23.0 A (Design Target)
oM T ABT 41.0 A (HFM 21.0 A (HFM
u1000 ACT 30.4 A (LFM 18.7 A (LFM
PENRYN ACO 25.5 A (SuperLFM TBD A (SuperLFM
FCBGA or 27.4 A (Auto-Halt/Stop-Grant HFM TBD A (Auto-Halt/Stop-Gant HFM
3 CF 4 ACLS 17.0 A (Auto-Halt/Stop-Gant SuperLFM) TBD A (Auto-Halt/Stop-Gant SuperLFM
ACL7 27.4 A (Sl eep HFM TBD A (Sl eep HFM
AC18 16.8 A (Sl eep SuperLFM TBD A (Sl eep SuperLFM
o 25.0 A (Deep Sleep HFM TBD A (Deep Sleep HFM
ADLO 16.0 A (Deep Sl eep SuperLFM TBD A (Deep Sl eep SuperLFM
ADL2 J 11.5 A (Deeper Sl eep) TBD A (Deeper Sl eep)
ﬁgig 9.4 A (Enhanced Deeper Sl eep) TBD A (Enhanced Deeper Sl eep)
AD17
AD18
vee AE9
AE10
AE12
AE13
AE15
AE17
AE18
AE20
AF9
AF10
AF12
AF14
AF15
AF17
AF18
ar20 ] (CPU 10 POAER 1. 05V)
=PP1VO5_S0_CPU 510121362
@1
V6 ‘ 4500 mA (before VCC stabl e)
J6 2500 mA (after VCC stable)
K6
VB
J21
K21
veep [BL
N21
NG
R21
R6
T21
T6
V21
w1 (CPU | NTERNAL PLL POWER 1.5V)
=PP1V5_S0_CPU 8 12
,| B26
veea &6 130 mA
VI Do| AD& CPU_VI D<0> oo © o
VI D1|_AF5 CPU VI D<1> om0
VI D2|_AES CPU_ VI D<2> oo © o =PPVCORE _SO_CPU ¢ ., 15 46
VI D3| AF4 CPU_VI D<3> s o7
VI D4|_AE3 CPU_VI D<4> ymm o o7 1R1100
VI D5|_AF3 CPU VI D<5> oy o o7 100
VI o] AE2 CPU_VI D<6> oy s o0 HWapw
402
2PLACEI\/ENT7NCIrE:F‘I ace within 1 inch of CPU, no stub.
VOCSENSE| AF7 CPU_VCCSENSE P oy °2 o7
VSSSENSE| AE7 CPU_VCCSENSE_N oD e o
'<R1101
100
1%16¥V
ZE’EL

Santa Rosa EMTS, doc #22221.

PLACEMENT_NOTE=Pl ace within 1 inch of CPU, no stub.
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17.0 A (Design Target)

TBD A (HFM
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AF6

AF8

AF11

AF13
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20% 2006 —— — 509 p—rer p—rer p—rer = 5 p— p— p—
poLy- FaRY 2 i poLy- 7Y 2[3 —F égépCERM SR CERM S5R CERM S5R CERM SR CERM SsR CERM S5R CERM S5R CERM SsR CERM T S5R CERM
_ D27- Sve B2T- SV 6 603 603 603 603 603 603 603 603 603
PLACENEM*WE:PIPEXSE}\}%N%HO%EQ‘:’FEac(éa}”nl éPU cenhter cavity.
CRI TI CAL | CRI TI CAL CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITI CAL | CRI TI CAL CRI Tl CAL
C12521*, C1253* C1210 C1211 C1212 C1213 Cl1214 C1215 C1216 C1217 C1218 C1219
SR Casor-—- | -ZF ——ZF T oROFT @ oz R a3 ok R Ak
% % —T— —_ —_ J— J— ju— J— J—
P&ng/gﬁr\f 213 PaDg.T_%eRNr\!rf 213 %‘gzﬁa CERM %g:sycgw %g:sycgw %g:sycgw %‘g% CERM %g:sycgw %‘g% CERM %g:sycgw %g:sycgw T %g:sycgw
PLACENEM*WE:PIPEXSE}\}%N%HO%EQ‘:’FEac(éa}”nl éPU cenhter cavity. . L

VCCP (CPU I/ O DECOUPLI NG

szmnmnsw&%‘ 1x 470uF, 6x 0. 1uF 0402

CRI TI CAL ‘
C12351|, 1C1236 [1C1237 |1 C1238 |1 C1239 | C1240J1C1241
470UF — V’LUF — a/’LUF — Q/’LUF — V’LUF — V’LUF Q}UF
2% P P P P N P F K
P&y 062 062 062 062 062 062
VF: Consider sharing bulk cap with NB Vtt? L

VCCA (CPU Avdd) DECOUPLI NG

uo ZPPIVE SO CPU__ 14 qQuyF, 1x 0. 01uF

CPU Decoupling & VID
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.o _=PP3V3_S0_XDP

M ni - XDP Connect or

NOTE: Thi s
Use with 920-0620 adapter

MCP79- speci fi c pi nout

is not

t he standard XDP pi hout.
board to support CPU, MCP debuggi ng.

Directi on of XDP nodul e

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

PLACEMENT_NOTE=Pl ace close to CPU to m ninize stub.

6212 11 108 s _=PP1V0O5_S0_CPU
XDP
T
R1315* B TERN
54.9 J1300
Miujsw LTH- 030- 01- G- D- NOPEGS
205 ) F- ST-SM
2 1
o7 10¢g—y_ XDP_BPM L <5> OBSEN_AQ - ° 3 OBSEN_C0 JTAG MCP_TDO CONN (16
o7 10 XDP_BPM L<4> OBSEN_A1l «—>_ " 5 OBSEN _C1 JTAG MCP_TRST_L o2
ED> = -~ = = jlesing
o 1@y XDP_BPM L<3> OBSDATA_AQ -2 L] OBSDATA_CO MCP_DEBUG<0> B 0
87 10 XDP_BPM L<2> OBSDATA_A1l 12 11 OBSDATA_C1 MCP_DEBUG<1> 19 90
M = Ta P = <D
o 10 [y XDP_BPM L<1> OBSDATA_A2 16 15 OBSDATA_C2 MCP_DEBUG<2> B 0
o7 10 XDP_BPM L<0> OBSDATA_A3 18 17 OBSDATA_C3 MCP_DEBUG<3> 19 90
o> — 2 T = <BD
TP_XDP_OBSFN_BO OBSEN_BO 22 21 OBSEN DO JTAG MCP_TDI oo © 21 23
TP_XDP_OBSEN B1 OBSEN B1 24 23 OBSEN D1 JTAG MCP_TNMS oo 2 2
26 25
TP_XDP_OBSDATA BO OBSDATA_BO <« 28 27 OBSDATA DO MCP_DEBUG<4> By 0 %
TP_XDP_OBSDATA B1 OBSDATA_B1 30 29 OBSDATA_D1 MCP_DEBUG<5> B> 19 %
32 31
TP_XDP_OBSDATA B2 OBSDATA_B2 34 33 OBSDATA_D2 MCP_ DEBUG<6> B> 19 %
XDP TP_XDP_OBSDATA_B3 OBSDATA_B3 ED 3 OBSDATA_D3 MCP_DEBUG<7> B 0 %0
R1399 - 38 37
o7 16 10 oy CPU_PWRGD 1 1K 2 XDP_PWRGD PWRGDY HOOKO 40 39 | TPCL K/ HOOKA4 FSB CLK | TP_P am e e
1% XDP_0OBS20 HOOK1 <« 2 41 | TPCL K#/ HOOKS FSB_CLK I TP_N T 24 o7
v OF VCC_OBS_AB 44 43 VCC_0BS_CD
2 10 oy PM_LATRI GGER L HOOK2 46 45 RESET#/ HOOK6 XDP_CPURST_L FSB CPURST_L (s 10 14 o7
216 o} JTAG MCP_TCK HOOK3 48 A7 DBR#/ HOOK7 XDP_DBRESET_L 10 26
50 49 NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V.
%0 4 2 7cary SMBUS_MCP_0_DATA SDA - 2 51 TDO XDP_TDO CONN am e
%0 45 21 7CEY SMBUS _MCP_0_CLK SCL 54 53 TRSTn XDP_TRST_L oD 0 87
TOKL NOE Lo 058 DI XDP_TDI oo ¢ 0 57
o 106 @orXDP_TCK TCKO 58 57 ™S XDP_TMS D ¢ 20 &7
60 59 XDP_PRESENT#
X DP
C1300: 1 C1301
0. 1uF — ——0. 1uF
10% 109%
16V 16V
XBR 2 2 X8R
402 402
998- 1571

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

202214 0 s _=PP1VO5_S0_MCP_FSB

87 10 7

87 10 7

87 10 7

87 10 7

FSB_DI NV_L<0>

FSB_DI NV_L<2>

FSB_DSTB_L_P<0>
FSB_DSTB_L_N<O0>

T40
u40
Va1

87 10 7¢I >
FSB_DSTB L_P<1>
FSB_DSTB _L_N<1>

W89
V87

wwray FSB DINV L<1> o , V35
87 10 7 FSB DSTB L_P<2> N37,
87 10 7 FSB_DSTB L_N<2> L36

N35

87 10 7¢BI) -—>

worqary FOB DSTB L P<3> o , M9
87 10 7 FSB_DSTB L_N<3> MAL
87 10 7@&8_M_|—<3>—‘_¢
ww@y FSB AL<3> @ o, AG34
87 10 7 FSB_A L<4> AE38
oy FOB A L<6> @ o  AE34
87 10 7 FSB_A L<6> AC37,
87 10 7 FSB_A L<7> AE37,
87 10 7 FSB_A L<8> AE35,
87 107 FSB_A L<9> AB3S5,
87 10 7 FSB_A L<10> AF35
87 10 7 FSB A L<11> AG35,
87 10 7@MM
87 107 FSB_A L<13> AE33
87 10 7@MM
87 10 7 FSB_A L<15> A8
ey FOB A L<16> o ,  AG4
87 10 7. FSB A L<17> AN38,
87 10 7 FSB_A L<18> AL39
87 10 7 FSB_A L<19> AG33,
87 107 FSB_A L<20> AL33
87 107 FSB_A L<21> AJ33
87 10 7. FSB A L<22> AN36,
87 10 7@MM
87 107 FSB_A_L<24> AJ37,
87 10 7@MM
87 107 FSB_A L<26> AJ38
w0rcay FOB A L<27> o ,  AL37
87 10 7. FSB A L<28> AL34
87 10 7 FSB A L<29> AN37
a7 10 7 FSB A L<30> AJ34
87 10 7 FSB_A L<31> AL38

87 10 FSB_A L<32> AL35

87 10 FSB A L<33> AN34,

vy FSB A L<34> @ o, @ AR3Y

o ocayFSB A L<35> @ o,  ANSS
o 0 7¢aryFSB_ADSTB L<0> o ,  AE36
o 07¢ay FSB_ADSTB L<1> o ,  AK35,
87 10 7 FSB_REQ L<0> AC38,
87 10 7. FSB_REQ L<2> AC39

87 10 7 FSB_REQ L<3> AC33,

87 10 7B FSB_REQ L<4> AC35
R15441(31 R14]égz1 1€|3?21416
1 18% yBHS 2 iew o 07 caESB_ADS L A2
CLF CLF CLF 87 0B FSB BNR L > ADA3
022 022| 2402 o7 10 Gy FSB_BREQD_L > AEAO
« FSB_BREQL L Y AL32
57 43 10 PM THRMIRI P_L FSB _DBSY L o AD39
DY o 1B -
57 10 TRy CPU FERR L 87 10, FSB_DRDY L - ADAL
fa:ing —>
57 10 7CB FSB HT L > AB42
87 10 7B FSB H TM L - AD40
87 10 7 TR FSB_LOCK L - ACA3,
i 57 10 (0T} FSB TRDY L »> AE41
NO STUFF | NO STUFF NO STUFF|
9 CPU_PECI _MCP - E41
R1420'| R1421* 'R1422 < CPU PROCHOT L il AJal
K ik K o7 o2 43 10 OT} -
She She 3 - AGA3
Y OS5 o S o
4022 4022 2402 -
o I =MCP_BSEL<2> (MCP_BSEL <2>) > F42
s o =MCP_BSEL<1> (MCP_BSEL <1>) »> D42
s > =MCP_BSEL<0> (MCP_BSEL <0>) > F41
o7 10 (oo} FSB_RS L<0> > ACAL
o7 10 @omESB_RS L<1> - AB41
57 10 (0T} FSB RS L<2> »> ACA2
R1430'| |'R1435 .. _PP1VO5_S0_MCP_PLL_FSB
49.9 49.9 270 mA (AO1) 206 MA A7
1/16W 1/16W 20 MA ¢ AH27
Vb, [ ], 46T 29 mA [ Axs

R1431*
49. 9

1%

1/ 16W

MF- LF
402,

15 m AH28

«» MCP_BCLK_VM._COWP_VDD ANVBY

2 MCP_BCLK_VM._COVP_GND AMHO

= MCP_CPU_COVP_VCC AVH3

o« MCP_CPU_COVP_GND Avi2

docunent nunber).

oM T
Ul1400
MCP79- TOPO- B
BGA

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

CPU_DSTBP1#
CPU_DSTBN1#
CPU_DBI 1#

CPU_DSTBP2#
CPU_DSTBN2#
CPU_DBI 2#

CPU_DSTBP3#
CPU_DSTBN3#
CPU_DBI 3#

ICPU_A3#

CPU_A4#

CPU_AS#

CPU_AG#

CPU_AT#

ICPU_A8#

ICPU_A9#

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

FSB

ICPU_ADSTBO#
ICPU_ADSTB1#

CPU_REQO#
CPU_REQL#
CPU_REQe#
CPU_REQB#
CPU_REQ4#

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

CPU_PECI
'CPU_PROCHOT#
CPU_THERMIRI P#
CPU_FERRY

ICPU_BSEL2
ICPU_BSEL1
ICPU_BSELO

CPU_RSO#
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
ICPU_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> 710 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> 710 87
CPU_D7#, Y42 FSB_D _L<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#- V83 FSB D L<18> 710 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> 7 10 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> 7 10 87
CPU_D25#U36 FSB D L<25> 7 10 87
CPU_D26#,U35 ESB D L<26> 7 10 87
CPU_D27#U33 FSB D L<27> 7 10 87
CPU_D28#U34 FSB D L<28> 7 10 87
CPU_D29#- V88 FSB D L<29> 710 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_DB7#,R39 FSB_D L<37> 710 87
CPU_D38#~R37 FSB D L<38> 7 10 87
CPU_D39#~R38 FSB_D_L<39> 7 10 87
CPU_D40#~L37 FSB 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#-337 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 FSB D L<51> 710 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_DBO#~ 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 87
CPU_D63#- M3 «—> FSB D L<63> By 7 08
CPU_BPR! #AA1 FSB_BPRI _L o 0 5
CPU_DEFERH- AMO FSB_DEFER L oo 0 57
BCLK_QUT_CPU_HA_&42 FSB_CLK _CPU P [Ty 10 57
BCLK_OUT_CPU_N~GA1 FSB_CLK _CPU N oo 10 57
BCLK_OUT_| TP_A_AL43 FSB CLK I TP P Qo 18 57
BCLK_OUT_I TP_NAAL42 FSB CLK | TP_N oD 15 5
BCLK_OUT_NB_H_AL41 > FSB CLK MCP_P
BCLK_OUT_NB_N~AK42 7 FSB CLK MCP_N
Loop- back cl ock for
BCLK_I N_N~AK41
BCLK_I N_P_AJ40
CPU_A20MHAF41 CPU_A20M L T 10 o7
CPU_| GNNE#|- AH39 gu I GNNE_L oo 10 57 NO STUFF
CPU_I NI T#AHA2 U INIT L 10 87 1
CPU_I NTR_AF42 CPU_| NTR % 5 10 87 I1?510440
CPU_NM | AGAL CPU_NM oo 5 20 57 Fiow
CPU_SM #,AHL CPU_SM _L o 0 o Q02
cPU_ AH43 CPU_PWRGD [T 10 13 &7
CPU_RESET#-H38 FSB_CPURST_L OO © 10 13 67
CPU_SLP#-~AMB3 FSB _CPUSLP_L Qo o0 57
CPU_DPSLP#~AN33 CPU DPSLP_L oD 10 57
CPU_DPWR#AVB2 FSB_DPWR L oo 10 57
CPU_STPCLK#AGA2 CPU STPCLK L oo 0 o7
CPU_DPRSTP#~AN32 CPU_DPRSTP_L oD © 10 62 57

89 14 22 24

MCP CPU I nterface
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88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

oM T

28 NMNEM A 63> AL8
28 NMEM A_| 62> ALY
28 MEM A 61> AP9
28 MEM A 60> AN9
28 MEM A 59> AL6
28 MEM A 58> AL7
28 NMNEM A 57> AN6
28 MEM A 56> AN7
28 MEM A 55> AR6
28 NMNEM A 54> AR?
28 MEM A 53> AV6
28 NMNEM A 52> AVS
28 MEM A_ 51> AN1O
28 NMNEM A 50> AR5
28 NMNEM A 49> AU
28 NMNEM A 48> AV5
28 NMNEM A 47> AU7
28 NMNEM A 46> AU
28 NMNEM A 45> AV®
28 NMNEM A 44> AP11
28 NMNEM A 43> AV
28 NMNEM A 42> AY5
28 NMNEM A 41> AW
28 MEM A_ 40> AV9
28 NMNEM A 39> AUL1
28 NMNEM A 38> AV11l
2 MEM A 37> AV13
28 MEM A 36> AWL3
28 NMNEM A 35> ARL1
28 NMNEM A 34> AT11
28 MEM A 33> ARL4
28 NMNEM A 32> AUL3
28 MEM A 31> AR26
28 MEM A 30> AU25
28 MEM A_ 29> AT27
28 NMNEM A 28> AU27
28 MEM A 27> AP25
28 NMNEM A 26> AR25
2 MEM A 25> AP27
28 MEM A 24> AR27
28 NMNEM A 23> AP29
28 MEM A 22> AR29
28 MEM A 21> AP31
28 NMNEM A 20> AR31
2 MEM A 19> AV27
28 MEM A_ 18> AN29
28 NMNEM A 17> AV29
28 MEM A 16> AN31
28 MEM A 15> AU3L
28 MEM A 14> AR33
28 MEM A 13> AV37
28 NMNEM A 12> AVB7
28 NMNEM A 11> AT31
28 MEM A 10> Av31
28 NEM A 9> AT37
28 NEM A 8> AU37
28 MEM A_ 7> AVBY
28 MEM A 6> AV39
28 MEM A 5> AR37
28 MEM A 4> AR38
28 MEM A 3> Av38
28 MEM A 2> AVB8
28 MEM A 1> AR35
28 NMNEM A 0> AP35
28 NMEM A DIVK7> - AN
e MVEM A DMVK6> < AU
20 (oo} MEM A DiVK5> o ARIO
26 ¢ooT] NMVEM A Divk4> -« ANL3
28 MEM A_DM3> AN27
20 (oo} NMEM A Divk2> « A9
28 NMEM A Divkl> < AV35

-« AR34

2 (OOT} MEM A _DiMVkO>

U400
MCP79- TOPO- B
BGA
(2 OF 11)
MDQO_63 MDQS0_7_P
MDQO_62 MDQS0_7_N|
MDQO_61 MDQSO0_6_P
MDQD_60 MDQS0_6_N|
MDQO_59 MDQS0_5_P
MDQO_58 MDQS0_5_N|
MDQ_57 MDQSO0_4_P
MDQO_56 MDQSO0_4_N|
MDQO_55 MDQS0_3_P
MDQO_54 MDQS0_3_N|
MDQO_53 MDQSO0_2_P
MDQO_52 MDQSO0_2_N|
MDQO_51 MDQSO_1_P
MDQD_50 MDQSO0_1_N|
MDQO_49 MDQSO0_0_P

MDQO_48 MDQS0_0_N|
MDQO_47

MDQO_46

voo_as Q)

MDQD_44

MDQO_43

MDQD_42 MRASO#
MDQD_41 MCASO#
MDQO_40 MAEO#
MDQO_39

MDQO_38 s

MDQO_37

MDQO_36 l_

MDQO_35

MDQ_34 5 MBAO_2
MDQO_33 l— MBAO_1
MDQO_32 m MBAO_O
MDQO_31

MDQO_30 <

MDQO_29

MDQO_28 D_

MDQO_27
e
o 2 S
MDQD_24 MAO_11
MDQD_23 MAO_10
MDQO_22 NAB 9
MDQO_21 VAo 8
MDQO_20 VAo 7
MDQO_19 VAo 6
MDQO_18 Vs
MDQO_17 NAO 4
MDQO_16 VAo 3
MDQO_15 VRO 2
MDQO_14 VRO 1
MDQO_13 MAO O
MDQO_12 -
MDQO_11

AL10 MEM A P<7> 26
L11 MEM A_ _N<7> 28
ARB MEM A P<6> 28
AR o o MEM A_DQS N<6> 2
AW MEM A P<5> 28
W8 MEM A N<5> 28
AP13 MEM A P<4> 28
R13 MEM A N<4> 28
AV25 NMNEM A P<3> 28
AR5 o MEM A DQS N<3> 5y 2
AU30 MEM A P<2> 28
u29 MEM A N<2> 20
AT35 MEM A_ _P<1> 28
U35 NMNEM A N<1> 2
AU39 MEM A P<0> 20
T39 MEM A N<0> 20
PAVI7 o MEM A RAS L oo 28
LAPL7 o MEM A CAS L oo 28
PARL7 MEM A WE L oo 28

AP23 NMEM A BA<2> D 2
APLY o MEM A BA<1> o 2
ANT NMEM A BA<0> oD

AR23 MEM A A<14> o 2
AULS NMEM A A<13> oo 28
AN23 MEM A A<12> oo 2
ARL o MEM A A<11> oD 2
ANL9 MEM A A<10> oo 2
A21 NMEM A A<9> oo 28
ARR2 MEM A_A<8> oo 28
AU21 MEM A _A<7> 28
AP21 MEM A A<6> oo 28
ARL . MEM A A<5> oo 2
AN21 MEM A_A<4> 28
AV19 MEM A A<3> oo 28
Al MEM A A<2> oo 2
AT19 o MEM A A<1> oD 2
ARL9 NMEM A A<O0> oo 28

MDQO_10
- MVEMORY
MQ_S | coNTROL

MDQ_8
MDQO_7 0A
o MCLKOA_2_P
D QO} MCLKOA_2_N|

MDQO_4 MCLKOA_1_P|

MDQO_3 MCLKOA_1_N
D Qo,i MCLKOA_0_P|
2 o MCLKOA_O_N
NDQVD_7 MCSO0A_1#
NDQVD_6 MCSOA_0#
NDQVD_5
NDQVD_4 MODTOA_1
MDQVD_3 MODTOA_0
NDQVD_2
MDQVD_1 MCKEOA 1
NDQVD_0 MCKEOA 0

A8z TP VEM A CLK2P
Avs3 TP MEM A CLK2N

BA24 MEM A CLK P<1>
pAY24 MEM A CLK N<1>

BB20 o MEM A CLK P<0> o 2
BC20 MEM A CLK N<O> my 20
PATLS o MEM A CS L<1> o 20
LARLE MEM A CS L<0> iy 2
APIS o MEM A ODT<1> o 2
AVIS MEM A_ODT<0> oo 28
AR3 MEM A _CKE<1> 28
AT23 MEM A_CKE<0> oD 2

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

88

20 MEM B 63> AT4
20 MEM B_ 62> AT3
29 NMVEM B, 61> AV2
20 MEM B 60> AV3
20 NMVEM B, 59> ARA
20 MEM B 58> AR3
29 NMVEM B, 57> AR
20 MEM B 56> AU3
20 MEM B 55> AY4
20 NVEM B, 54> AY3
20 MEM B 53> BB3
20 NMVEM B, 52> BC3
20 MEM B_ 51> AWM
20 MEM B 50> AVB
20 MEM B 49> BA3
20 NMVEM B, 48> BB2
20 NVEM B, 47> BBS
20 NVEM B, 46> BAS
20 NVEM B, 45> BA8
20 NVEM B, 44> BC8
20 NVEM B, 43> BB4
20 NVEM B, 42> B4
20 MEM B 41> BA7
20 NMEM B_| 40> AY8
29 MEM B 39> BA9
2 MEM B 38> BB10
20 NMEM B 37> BB12
20 MEM B 36> AWL2
20 MEM B 35> BB8
20 MEM B 34> BB9
20 NMVEM B, 33> AY12
20 MEM B 32> BA12
20 NMVEM B, 31> BC32
29 MEM B 30> AVB2
20 NMVEM B_| 29> BA35
20 MEM B 28> AY36
20 MEM B 27> BA32
20 MEM B 26> BB32
20 NMVEM B, 25> BA34
20 NMEM B 24> AY35
20 MEM B 23> BC36
20 MEM B 22> AVB6
20 MEM B 21> BA39
20 MEM B 20> AY40
20 MEM B 19> BA36
20 NMVEM B_| 18> BB36
20 MEM B 17> BA38
20 NMVEM B, 16> AY39
20 MEM B 15> BB40
20 MEM B 14> AWIO
20 MEM B 13> AV42
20 MEM B 12> AV41
20 MEM B 11> BA40
20 MEM B 10> BC40
20 MEM B 9> AWM2
20 NMVEM B, 8> AWML
20 MEM B_ 7> AT40
20 MEM B 6> AT41
20 NMVEM B, 5> AP41
20 NMVEM B, 4> ANAO
20 MEM B 3> AU40
20 NMEM B 2> AU4L
20 NMEM B 1> ARAL
29 (B NMVEM B _DQ<0> e—p AP42
20 NMVEM B_DIVK7> ATS
20 MEM B_DMk6> BA2
20 MEM B _DiVk5> AY7
20 NMVEM B_Divk4> BA11
20 MEM B_DM<3> BB34
20 NMVEM B_Divk2> BB38
20 NMVEM B_Divk1> AY43
2 (oo} MEM B _DiVkO> AR42
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MDQL_63 MDQS1_7_P| AT2 MEM B P<7> 20 88
MDQL_62 MDQS1_7_NpATL NMVEM B_| N<7> 20 88
MDQL_61 MDQS1_6_P| AY2 NMEM B P<6> 29 88
MDQL_60 MDQS1_6_NAYL o o MEM B_DQS_N<6> e
MDQL_59 MDQS1_5_P| BB6 NMEM B P<5> 29 88
MDQL_58 MDQS1_5_NBA6 o MEM B_DQS_N<5> e L
MDQL_57 MDQS1_4_P| BA1O NMEM B P<4> 29 88
MDQL_56 MDQS1_4_NpAY1l NMEM B N<4> 20 88
MDQL_55 MDQS1_3_P| BB33 NMEM B P<3> 29 88
MDQL_54 MDQS1_3_NBA33 o o MEM B_DQS_N<3> B 29 o
MDQL_53 MDQS1_2_P| BB37 NMEM B P<2> 29 88
MDQL_52 MDQS1_2_NRBA37 NMEM B N<2> 29 88
MDQL_51 MDQS1_1_P| BA43 NMVEM B_| , P<1> 20 88
MDQL_50 MDQS1_1_NpAY42 NMEM B N<1> 20 88
MDQL_49 MDQS1_0_P| AT42 MEM B P<0> 29 88
MDQL_48 MDQS1_0_NpAT43 NMEM B N<O0> 20 88
MDQL_47
MDQL_46
MDQL_45 ]
MDQL_44
MDQL_43
MDQL_42 5 MRASLAAWLE MEM B _RAS L oo 29 s
MDQL_41 MCAS1#BALS o MEM B_CAS L o 20 8
MDQL_40 MWEL#(BA16 o MEM B_WE_L ory 29 88
MDQL_39
NVDQL_38 s
MDQL_37
MDQL_36 l_
MDQL_35
MDQL 34 5 MBAL 2| BB29 MEM B BA<2> 20 88
MDQL_33 l— VBAL_1| BB18 ; MEM B BA<1> % 20 88
MDQL_32 m MBAL_O| BBL7 MEM B BA<0> [T 20 08
MDQL_31
MDQL_30 <
MDQL_29
MDQL_28 D_
ﬁf; ma_14|BA20 MEM B A<14> [ 2 o0
VDQL 25 MAL_13| BAL4 MEM B_A<13> oD 2 o
-2 >- Wl 12| Avs . NVEM B A<12> i
%’23 ma_11/BC28 | MEM B A<1l> [T 2 o0
VDQL 22 MAL_10| BAL7 MEM B_A<10> o 20 5
1 MAL_o| BB28 MEM B _A<9> T 2 s
%—20 VAl g Av28 MEM B_A<8> [T 2 o
VoOL 19 M7/ BA28 | MEM B A<7> o 20 5
erQfls MAL_6| AY27 NMEM B _A<6> oo 29 s
VDQL 17 mal_5| BA27 MEM B_A<5> QoD
erQfls MAL 4| BA26 MEM B_A<4> e
erQfls MAL_3| BB26 MEM B _A<3> oo 29 s
NDQ1714 MAL 2| BA25 MEM B _A<2> oo 29 s
NDQ1713 MAL_1| BB25 MEM B_A<1> T 2 s
DOL 12 MAL O| BA1B MEM B _A<0> oo 29 68
MDQL_11
ﬁ—;“ MEMORY
- CONTROL
MDQL_8 1A
MDQL_7
NDQfe MOLK1A 2_P| BA42 TP_NMEM B _CLK2P
NDQL_5 MCLK1A_2_NBB42 TP_MEM B_CLK2N
MDQL_4 MCLK1A_1_P| BB22 MEM B_CLK P<1> o 06
MDQL_3 MCLK1A_1_NpBA22 o MEM B_CLK N<1> oo 20 8
ﬁ*i MCLK1A O_P| BA19 MEM B_CLK P<0> rpmy 2066
VDQL_ O MCLK1A O_NRAYL19 o MEM B_CLK N<O> oy 20 a6
MDQML_7 MCS1A_1#(BB14 MEM B _CS L<1> o 20 8
MDQML_6 MCS1A_0#BB16 MEM B_CS_L<0> ory 29 88
NMDQML_5
MDQML_4 MODT1A 1| BB13 MEM B_ODT<1> o 20 8
MDQML_3 MODT1A O AY1S MEM B_ODT<0> ory 29 88
NDQML_2
MDQML_1 MCKELA 1| AY31 MEM B_CKE<1> o 20 8
MDQVL_0 MCKELA 0| BB30 MEM B_CKE<0> oo 20 o
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TP_MEM A CLK5P -« A3/ \oikoB 2_P MoLKiB 2 P BAL TP MEM B CLK5P
TP_MEM A _CLK5N - AB4VvoikoB 2N (O |0 MoikiB 2 NBBal TP MEM B_CLK5N
TP_MEM A CLKA4P < B2 vokos1r O |7 vukisipl A2z TP _MEMB CLK4P
TP_MEM A _CLK4N <« BC24] MOLKOB_1_N MCLKIB_ 1 NBA23 _  TP_NEM B_CLKAN
TP_MEM A CLK3P <« BA21| MOLKOB_0_P 9 9 MCLKiB O_P BA20 TP MEM B_CLK3P
TP_MEM A CLK3N <« BB21{ MOLKOB_O_N MCLK1B_O_NRAY20 o TP_MEM B_CLK3N
TP_MEM A CS L<2> <« AUL7 MCSOB 0% E E MCS1B_0#BC16 o TP_MEM B CS L<2>
TP_MEM A CS L<3> <« AR MCSOB_1# MCS1B_1#(BAL3 o TP_MEM B CS L<3>
TP_NMEM A ODT<2> - ANL7 | NoDTOB O |z MODT1B O| AY16 TP_NMEM B _ODT<2>
TP_MEM A_ODT<3> <« ANI5 | vooTOB_ 1 é é moTig 1|BC13 TP _MEM B ODT<3>
TP_MEM A CKE<2> < AV23| vekEoB 0 g g MCKELB 0| BA30 TP _MEM B CKE<2>
TP_MEM A_CKE<3> «_ AN25 | MoxEoB_1 MKelg 1| BA31L TP _MEM B CKE<3>
_ .« PP1VO5_S0_MCP_PLL_CORE
2100 =PPLVBRIVS_SO_MOP_NMEM 87 mA (A01) 17 mA T27| +v_PLL_XREF_XS
" 12 mA U28 | +v_PLL_DP
o o e eseroN 52y NP NEM FESET L g
k’#%g& - TP or NC for DDR2.
402,
s MCP_VEM COVP_ VDD ANAL | NEM COMP_VDD
s MCP_VEM COVP_GND AVA1 | NEM_COMP_GND =PP1VBR1V5_S0_MCP_MEM ¢ i 2
) +VDD_VEML| AML7 4771 nmA (AO1, DDR3)
Rl?oj._% +VDD_MEMR| AML9
1A% AA22 | GNDL +VDD_MEMB| AMR1
Ve b AP12 | GND2 +VDD_MEM4|_AMR3
2 G30 | anp3 +VDD_MEMB | AMR5
P10 | GND4 +VDD_MEMS | AMR7
= T10 | GND5 +VDD_MEW7 | AMR9
T6 | aND6 +VDD_NMEMB| AN1E
V10 | GND7 +VDD_MEMB| BC29
V34 | GND8 +VDD_MEMLO| AN20
V6 | aNDo +VDD_MEML1| AN24
AA39 | GNDLO +VDD_MEML2| AT17
AB22 | GNDL1 +VDD_MEML3| AP16
AB7 | aND12 +VDD_MEML4 | AN22
AD22 | GND13 +VDD_MEML5| AP20
AE20 | GND14 +VDD_MEML6| AP24
AF24 | GND15 +VDD_MEML7 | AV16
AR4 | GND16 +VDD_MEML8| ARL6
AHB5 | GNDL7 +VDD_MEMLY | AR20
AK7 | GNDL8 +VDD_MEMRO| AR24
AM28 | GND19 +VDD_MEMR1| AWLS
AT25 | aND20 +VDD MEMR2| AP22
AP30 | GND21 +VDD:NENE3 AP18
AR36 | GND22 +VDD_MEMR4| AUL6
AUL0 | gnD23 +VDD_MEMRS5| ANLS
F28 | GND24 +VDD_MEMR6| AU24
BC21 | GND25 +VDD_MEMR7| AT21
AY9 | GND26 +VDD_MEMRS| AY29
BC9 | GND27 +VDD_MEMRO| AV24
D34 | aND28 +VDD_MEMBO| AU20
F24 | cND29 +VDD_MEMB1| AU22
G32 | GND30 +VDD_MEMB2 | AVR7
H31 | GDs1 +VDD_MEMB3| BC17
K7 | GND32 +VDD_MEMB4 | AV20
M88 | GND33 +VDD_MEMBS| AY17
M6 | GND34 +VDD_MEMB6| AY18
M5 | GNDBS +VDD_MEMB7 | AML5
M | GND36 +VDD_MEMB8| AUL8
M | GND37 +VDD_MEMBO | AY25
N39 | GND38 +VDD_MEMAO| AY26
N8 | anDs9 +VDD_MEMA1| AWMLY
P33 | GND40 +VDD_MEMA2| A4
P34 | anp4l +VDD_MEMA3| BC25
P37 | GcND42 +VDD_MEMA4 [ AL30
P4 | GND43 +VDD_MEMA5| AMB1
P40 | aND44
P7 | anpas GNDs5| T33
R36 | GND46 GND56| T34
R40 | GND47 GND57| T35
R43 | GND48 GND58| T37
R5 | D49 GND59| T38
T18| GND5O GND60| 17
T20 | GND51 GNDB1| T9
AK11 | GND52 GN\D62| Ul8
T24| GNDs3 GND63| Y20
T26 | GND54 GNDB4 | U22
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. _=PP1V05_S0_MCP_PEX_ DVDDO
57 mA (A01, DVDDO & 1) Ti7

M ni mum 1. 025V for Gen2 support

. =PP1V05_S0_MCP_PEX_ DVDD1

2 PP1VO5_SO_MCP_PLL_PEX T16

84 mA (A01)
e MCP_PEX_CLK_ COWP All

NO STUFF
'R1710

2. 37K

1%

1/16W

M- LF
2402

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

Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber).

+DVDDO_PEX1
+DVDDO_PEX2
+DVDDO_PEX3
+DVDDO_PEX4
+DVDDO_PEXS
+DVDDO_PEX6
+DVDDO_PEX7
+DVDDO_PEX8

+DVDD1_PEX1

+DVDD1_PEX2

+V_PLL_PEX

PEX_CLK_COWP

+AVDDO_PEX1
+AVDDO_PEX2
+AVDDO_PEX3
+AVDDO_PEX4
+AVDDO_PEX5
+AVDDO_PEX6
+AVDDO_PEX7
+AVDDO_PEX8
+AVDDO_PEX9
+AVDDO_PEX10
+AVDDO_PEX11
+AVDDO_PEX12
+AVDDO_PEX13

+AVDD1_PEX1
+AVDD1_PEX2
+AVDD1_PEX3
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» rmy_=PEG_D2R_P<0> > F7 IPE0_R¥0_P PEO_Tx0_P| G5 =PEG R2D C P<0> o+
» m>_=PEG_D2R _N<0> o E7PE0_RXON PEO_TXO_ Nt o  =PEG R2D C N<O> i
s mm»—=PEG D2R P<1> > D7 |PEO_RX1_P PEO_TX1_P| &4 » =PEG R2D C P<1> oD °
» m>_=PEG D2R N<1> o o dreo_ran PEO_TXI_NB4 o  =PEG R2D C N<1> oD *
» m>_=PEG D2R P<2> o BP0 R p PEO_TX2_P A4 o  =PEG R2D_C P<2> oo *
s m>—=PEG D2R N<2> - F6 PEO_RX2_N PEO_TX2_N-A3 _» =PEG R2D C N<2> oo ©
' =PEG D2R P<3> »> E5 |PEO_RX3_P PEO_TX3_P| B3 »> =PEG R2D C P<3> o ©
s =PEG D2R N<3> - F5 {PEO_RX3_N PEO_TX3_N|B2 - =PEG R2D C N<3> oD ©
» fm>_=PEG D2R P<4> o Eapeo_rap PEO_Tx4_P{CL___  =PEG R2D C P<4> oD *
» m>_=PEG D2R N<4> o E3lpeo_RxdN PEO_TX4 NDL___o  =PEG R2D C N<4> i
» >_=PEG D2R_P<5> o Glpeo_resp PE0_Txs P2  =PEG R2D_C P<5> g
» m>_=PEG D2R N<5> o e peo_RsN PEO_TX5_NEL g  =PEG R2D C N<b> oD *
o =PEG D2R P<6> »> G5 |PEO_RX6_P PEO_TX6_P| E2 »> =PEG R2D C P<6> o ©
s m>—=PEG D2R N<6> - H5 |PEO_RX6_N PEO_TX6_NF2 _» =PEG R2D C N<6> D ©
» m>_=PEG D2R P<7> o 37 lpEo_Rx7_P PE0_TX7_P[F3 o  =PEG R2D C P<7> oD *
» o> =PEG D2R_N<7> o> sgoran () PO TX7 NoF4__ & =PEG R2D_C_N<7> g
s m>—=PEG D2R P<8> - J5 |PE0_RX8_P (f) PEO_TX8_P| &3 _» =PEG R2D C P<8> oo ©
» m>_=PEG D2R N<8> o Jadpeo_mxe N PEO_TXe N o  =PEG R2D C N<8> oD *
> mm_=PEG D2R_P<9> > L117pE0_Rxo_P Lu PEO_Txo P8, =PEG R2D C P<9> o °
» fm>_=PEG D2R _N<9> o L10]pE0_RxoN PEO_TXO_ N2 =PEG R2D C N<9> oD *
» my_=PEG_D2R_P<10> o Lo lpeo_rxio_p D: PE0_Tx10 P HL o =PEG R2D C P<10> i
» ny_=PEG D2R_N<10> o 18 JpE0_RX10N PEO_TX10_NJL o  =PEG R2D C N<10> g
» m>_=PEG D2R P<11> o L70peo_Rx1p ol PE0_Tx11 P02  =PEG ReD C P<11> oD *
» > =PEG D2R N<11> o LedPE0_RXIIN PEO_TX11 N33  =PEG R2D C N<11> i
s =PEG D2R P<12> _» N1 IPEO_RX12_P PEO_TX12_P| K2 > =PEG R2D C P<12> oo ©
» >y =PEG D2R N<12> N0 pE0_Rx12_N PEO_Tx12 N3 o  =PEG R2D C N<12> oD *
s mmy=PEG D2R P<13> > N9 |pED_RX13_P PEO_TX13_P| L4 »_ =PEG R2D C P<13> o ©
s m>—=PEG D2R N<13> > P9 {PEO_RX13_N PEO_TX13_NpL3 » =PEG R2D C N<13> oo ©
» my_=PEG D2R P<14> o N7 lpeo_Rxia_p PEO_Tx14_P Mo  =PEG R2D C P<14> oD *
s mmy—=PEG D2R N<14> —»  N6JPEO0_RX14_N — PEO_TX14_N M8 » =PEG R2D_C N<14> o ©
o =PEG D2R P<15> - N5 |pEO_RX15_P O PEO_TX15_P| M2 > =PEG R2D C P<15> oD °
» my_=PEG_D2R N<15> S MPE0_RXI5N PEO_TX15 NAML___  =PEG R2D C N<15> i
—> & —>
PEO_REFCLK_P| E11 o PEG CLK100M P T 70 5
» rmy_PEG PRSNT_L R~ 2 S PEO_REFOLK NI o PEG CLKI0OM N oo 70 o
o mmy M NI_CLKREQ L o 5 B pioas  pe1 meFokPlall ,  POIE CLKIOOMMN P e
sy PO E M NI _PRSNT L > D9PEB PRSNT# | Nt PU  PEL_REFCLK NpF11 o PCIE _CLKI0OOM M NI _N [T 21 8
» o FW CLKREQ L > B0 B rios0  pe2 meFak Pl311 |, PCIE_CLKI0OM FWP —
sy PCIL E_FW PRSNT_L o Cl04PEC PRSNT# I Nt PU  PE2_REFCLK N210 o PCIE CLK100M FW N [T 3 89
« [ EXCARD_CLKREQ L > skl B rio 51 pes meFak Pl @3, PCIE_CLKIOOM EXCARD P o o oo
2 I PCl E_ EXCARD PRSNT_L _»_ BLOJPED PRSNT# | Nt PU PE3_REFCLK NF13 o PCl E_CLK100M EXCARD N [ooTS 32 89
. TP_PEA_CLKREQ L o e el Yoy erio1e  PEa mreFak pl313 TP PCIE CLKIOOM PE4P
s _TP_PE4A_PRSNT_L —» L18LPEE_PRSNT#/ GPl O_46 PE4_REFCLK_ NHIS o TP PCI E CLK100M PEAN
Int PU
» rmy_AUD_| P_PERI PHERAL DET o Mol o017 Pes_reFak plL14 TP PCIE CLKLOOM PESP
o qomp—GVUX_JTAG TCK_ L _» MIBHPEF_PRSNT#/ GPl O_47 PES_REFCLK_NiyK14 o TP _PCI E_CLK100M PESN
Int PU
TP_MCP_GPI O 18 > M7 PIEg}CLKREQtr/ @018 PEs REFCLK P|N4 TP _PCl E CLK100M PE6P
» [y GMUX_JTAG TDO S MO pEG PRSNTA/ GPI 048 PE6_REFOLK N M4, TP _PCI E CLKI100M PE6N
Int PU
w2 a2 oy PCLE WAKE L > F174PE_wakE# | Nt PU (S5) PEX_RsTo# K1l PCIE RESET L ouTS © 26
wo ey POE MN_D2R P K lpE1 Rxo_P PELTXOP D8, PCIEMN _RDCP o 2 o
o [y PCLE_M NI _D2R_N o 39 pE1_RXON PEL TXO NG o PCIE MN_R2D C N gt
5 36 TR PCl E_FW D2R P > H9 |PE1_RX1_P PE1_TX1_P| B8 > PCE FWR2D C P oor> 3 89
o 56 iy PO E_FW D2R N > & PE1_RX1_N PE1_TX1_NRA8 » PCOE FWR2D C N oD 36 5
o 5 ry_PCl E_EXCARD D2R P o F9lpE1 Rxep Pe1Tx2 PlA7 |, PCIE EXCARD RRD CP e
o =2 - rmy_PCl E_EXCARD D2R N o B e men PEL X2 NB7 ___ PCIE EXCARD RD C N rpm o o
s _TP_PClE PE4 D2RP - H7 |pPE1 RX3_P PE1_TX3 _P| B6 - TP_PCl E PE4_R2D CP N
. _TP_PCI E_PE4A_D2RN > GIJPEI_RG_N PEL X3 N8, TP PCIE PE4_R2D CN .

=PP1V05_S0_MCP_PEX_AVDDO ,
206 mA (A01, AVDDO & 1)

AB12

M2

P12

N12

T12

AC12

AD12

Vvi2

W2

M3

=PP1V05_S0_NCP_PEX_AVDDL ,

N13

P13

If PEO interface is not used,
If PE1 interface is not used,

ground DVDDO_PEX and AVDDO_PEX.
ground DVDD1_PEX and AVDD1_PEX.
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+3. 3V_DUAL_RMGT1
+3. 3V_DUAL_RMGT2

+V_DUAL_RMGT1

=PP3V3_ENET_MCP_RMGT

8 18 24

J24
K24

83 mA (A01)

=PP1VO5_ENET_MCP_RMGT

8 24

131 mA (A01)

=MCP_HDM _HPD

NOTE:
NOTE:
NOTE:

NOTE:

+V_DUAL_RMGT2| V23 [ T S
o1 = [y ENET_RXD<0> o @3 |rav | _RxD0 | , Network Interface Sel ect
o1 33 TR ENET_RXD<1> _»B23 |RGM | _RXDL M| _VREF| E28 o MCP_M | _VREF am > |
o1 22wy ENET_RXD<2> _»E24 [Ram | _Rxo2 Rav 1 Txo0LB24 o ENET TXD<0> s | I nt erface| ENET_TXD<0>
o1 33 [Ty ENET_RXD<3> _»A24 IRGM | _RXD3 oa > ENET TXD<1> jlesing
RGM | _TXD1 - [OOT) 33 o1 | RGVI I 1
or 33 [y ENET_CLK125M RXCLK _»A23 IRGM | _RXC/ M | _RXCLK RGM | _TXD2| @25 _o ENET_TXD<2> @ @ o |
o 59 [y ENET_RX_CTRL _» €22 IRGM | _RXCTL/ M | _RXDV RGM | _TXD3| D25 o ENET_TXD<3> o 5 o | M | 0
s mmy=MCP_M 1 _RXER _» F23 M| _RXER/ GPI O_36 RGM | _TXC/ M | _TXCLK[ D24 _o ENET_CLK125M TXCLK _ mpymy 35 00 |
—PP3V3 ENET MCP RVGT somy =MCP_ M1 _COL —» B26 M| _COL/GPI O_20/ MSMB_DATA  RGM | _TXCTL/ M | _TXEN_ €26, ENET_TX CTRL o 5 o INOTE: All Apple products set strap to
e s > =MCP_M | _CRS _»B22 IM I _CRS/ GPI O_21/ MSMB_CLK RaM 1 vod o2t ENET MDC | M1, RGM| products will enable
- - D = = feature via software. This
1 TP _ENET_INTR L o J22 @1 o . ENET_MDI O 33 01 | . N .
R14891(3 - ROV I I NTRIGRIO.35 a1 - & | avoi ds a | eakage issue since
1 15% . PP1VOS_ENET_MCP_PLL_NMAC RGM | _PWRDWN GPI O 37| @23 TP_ENET_PWRDWN_L L MCP79 requires a S5 pull -up.
MF-LF 5 mA (A01) T23 |+V_DUAL_MACPLL P T T T T T T T e T e e e e e e e e e e e
4022 BUF_25MZ| E23 MCP_CLK25M BUFO_R o o o1 =PP3V3_S0_MCP_GPI O ;1 =
o MCP_M | _COVP_VDD C27_|M | _COVP_VDD
s MCP_M | _COVP_GND B27 |M | _COWP_GND M| _RESET#J23 _o ENET_RESET L o 3 0
1 1
R1811: PP3V3_SO_MCP_DAC .. R1860 1R()105|3<61
499 +V_RGB_DAC_J32 103 mA 206 mA (A01) 5%
5% +V_TV_DAC|_K32 7103 mA YRS Liow
RL s _TP_MCP_RGB DAC RSET C39 |RGB_DAC_RSET — V= 202, 2402
55, .. _TP_MCP_RGB_DAC_VREF B38 |RaB_DAC. VREF A MCP DDC. CLKO
DDC _DATAO| A3l o o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 TP_MCP_RGB_RED s RGB DAC Di sabl e:
= > TP_MCP_RGB_GREEN 2 Okay to float all RGB_DAC signals.
80 25 TV_DAC _RSET E36 RGB_DAC_GREEN_A39 v 9 '
«om MCP, L DAg VgEF £ x,xg,sfg < RGB_DAC BLUE| B40__ TP_MCP_RGB_BLUE s DDC_CLKO/ DDC_DATAO pul | -ups still required.
— T D RGB_DAC_HSYNCL A0 TP_MCP_RGB HSYNC
RGB_DAC_VSYNCLA4L TP_MCP_RGB_VSYNC 25
TV / Conponent . .
s _=PP3V3_S5_MCP_GPI O C  / Pr  Tv.DAcRED ASE CRT_IG R C PR oo 5 TV DAC Di sabl e:
Y / Y TV_DAC GREEN.B36 _ CRT IGGYY 25 89 Ckay to float all TV_DAC signals.
25 MCP_CLK27M XTALI N o C38 _DAC —> esipd y g
R1820* g NCP CLK27M XTALOUT BTy - Conp / Pb TV DAC BLUE[ 36 CRT_IGB COVP_PB oy zs 0 Okay to float XTALIN_TV and XTALOUT_TV.
1‘/1172% - - TV_DAC_HSYNG GPI O 44 D36 CRT | G HSYNC o DDC_CLKO/ DDC_DATAO pul | -ups still required.
V- LF TV_DAC_VSYNC/ GPI O 45| C37 CRT_1 G VSYNC oD 25 5
402, AL L >
A CEy LPCPLUS GPI O E16GPI O 6/ FERR*/ | GPU_GPI O_6 I FPA_TXC_P| B35 LVDS IG A CLK P Ty 8 8
oy DP_1 G CA DET B15GPI O 7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_NC35 o LVDS IG A CLK N T 5 5
+ o LVDS_1 G BKL_pvw (5€€ Bel o) o |\ b g cricpio 7 | FPA_TXDO_P| B32 o LVDS_| G A DATA P<0> o s
- ) BKL_ ) | FPA_TXDO_NA32 o LVDS_| G A_DATA_N<O0> 0 e
I nterface Mde s oo LVDS | G BKL_ON <37 |LCD BKL_ON GPI O 59 | EPA TXDL PLD32 . LVDS | G A DATA P<1> @M u
gnal TMVDS/ HDM Di spl ayPor t » @ LVDS |G PANEL PVR +—F40 jLCD PANEL_PWR/ GPI O 58 I | FPA TXDL N2 | LVDS |G A DATA N<1> =30
D33 83 89
=MCP_HDM _TXC P/ N TMDS | G TXC P/ N DP_| G M_P/ N<3> s o =MCP_HDM _TXC P <385 ow_mxcpimoaes P | | | L ™ t¥§ :2’,2 %& E,Zéi ioeig
=MCP_HDM _TXD_P/ N<O> | TMDS_I G_TXD_P/ N<O> | DP_I G_M__P/ N<2> s o =MCP_HDM _TXC N <« E35HDM _TXC_N M.O_LANE3_N e S yeasg LVDS | G A DATA P<3> 227
=MCP_HDM _TXD_P/ N<1> | TMDS_| G_TXD_P/ N<1>| DP_I G_M__P/ N<1> Z | FPA_TXDS_P > oD °
=MCP_HDM _TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2> | DP_| G_M__P/ N<O> > o =ME_HDM _TXD P<0> «—S25 HDM_TXDO_P/ M.O_LANE2_P | FPA_TXD3_NOS4 LVDS |G A DATA N<3> im0 . .
=MOP_HDM _DDG_CLK TMDS_| G DDG_CLK DP 1 G DG CLK s @ =MCP_HDM _TXD_N<0> <« F35HDM _TXDO_N M.O_LANE2_N < WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
= e = N =MCP_HDM _TXD P<1> <« "33 |HDM _TXD1_P/ MLO_LANE1_P
=MOP_HDM _DDC_DATA P\/DSI DS :g agg DATA g—: g—%—DATA 0 @@ =MCP_HDM _TXD_N<1> <« 3B33|HDM _TXDL_N M.O_LANE1_N & ::ziz*zg*z tgi —-> ::xgg :g E &ﬁ EI oD » =
DP_| G AUX_CH P/ N TP_DP_I G_AUX_CHP/ N| DP_I G_AUX_CH P/ N » g =MP_HOM _ TXD P<2> «—233 HDM _TXD2_P/ M.0_LANEO_P s g oD
- - = ° &om =MCP_HDM _TXD N<2> <« MB3HDM _TXD2_ N M.O_LANEO_N | FPB_TXD4_P| 129 LVDS | G B DATA P<0> [T 0 8
1M pul | -down required on DP_IG CA DET if DP not used. I_ | FPB_TXDA_NH29 o LVDS | G B_DATA N<O> i o5 00
20K pul | - down reqw red on DP_HPD_DET. o 50 qoom—DP_1 G AUX_CH P <« D43 IDP_AUX_CHO_P | FPB_TXD5_P| L29 LVDS | G B_DATA P<1> mpmy o5 00
1K pul | -down required on DP_IG AUX CH N if DP is used. o a0 oomp PP 1 G AUX CH N < A3DP_AUX_CHO_N < | FPB_TXD5_NK29 o LVDS | G B DATA N<1> o 6360
HDM port requires level-shifting. |FP interface can _ (See bel ow) | FPB_TXD6 P L30 LVDS 1 G B _DATA P<2> g w0
b d i de HDM dual -ch I TMDS with o =DVl _HPD_GWVUX_| NT 31 |HPLUG DET2/ GPI O 22 o | FPB_TXD6_NOK30_ LVDS | G B_DATA_N<2> rpm oo oo
Igvgfesh; febrovide or dual -channe Wi t hout > rmy_=MCP_HDM _HPD o F31 pLuc DETs Ll | FPB_TXD7_P| NS0 LVDS_I G B DATA P<3> (o
LVDS: Power +VDD_| FPx at 1.8V 2+ =PP3V3RIV8_SO_NCP_| FP_VDD | FPB_TXD7_NOMBO__, LVDS | G B DATA N<3> s oo
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (AOl 1.8V) t+VDDJ FPA
LVDS | G DDC CLK ous}
PP3V3_S0_MCP_VPLL +VDD_| FPB DDC_CLK2/ GPI O 23] G380 80
25 30 LV | DDC_DATA 80
16 mA (A0 t*vﬂu EPAB DDC_DATA2/ GPI O 24| B30 o 4 DS 1G D
M29 |+v PLL_HDM DOC CLka| D81 o =MCP_HDM _DDC CLK o
255 _=PP1V05_S0_MCP_HDM _ VDD +VDD_HDM DDC_DATA3| E31 o o =MCP_HDM _DDC DATA >
95 mA (A01)
59 25 (OO} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET [T 2 8
o 2 qorMCP_HDM _ VPROBE J30 |HDM _VPROBE | FPAB_VPROBE|_ G31 MCP_| FPAB_VPROBE [T 25 09
850
GPIGs 57-59 (if LCD panel is used): 2% cw .
In MCP79 these pins have undocunented internal 62" MCP Et hernet & G aphl CS
pul | -ups (~10K to 3.3V SO0). To ensure pins are |ow —
by default, pull-downs (1K or stronger) nust be used. L SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
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=D\/| HPD GVLJX I N-I— THE INFO?MQTI ON CONTAI NED HEREI N !I'EETE&EEgRI ETARY

Current
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(7 OF 11)
w01 PCl_REQO_ L T2 PCl _REQD# PCl_GNTO#[,R3 »> TP_PCl _GNTO_L
010 PCl_REQL L VO PCI _REQL#/ FANRPM2 PCl _GNT1#/ FANCTL2 5U10 > TP_PCl _GNT1_L
19 o CRTMUX_SEL_TV_L T3PCl _REQR#/ GPl O_40/ RS232_DSR# PCl _GNT2#/ GPI O_41/ RS232_DTR# R4 > GMUX_JTAG TVS oo ©
w00 o AUD | PHS SW TCH EN W pci _REG#/ GPI O_38/ RS232_CTS# PCl _GNT3#/ GPI O_39/ RS232_RTS#[UL1 »> GWVUX_JTAG TDI oo
1 oy MCP_RS232 SIN L T4PCl _REQa#/ GPI O 52/ RS232_SI N¢ PCl _GNT4#/ GPl O_53/ RS232_SOUT#|,P3 - MCP_RS232_SOUT_L oo
%0 13 (B MCP_DEBUG<0> AC3 |pCi _ADO PCI_CBEO# TP_PCl _C BE_L<0>
%0 13 B MCP_DEBUG<1> AE10 |pci_ADL PCI_CBEL#|AA6 TP_PCl _C BE L<1>
%0 13¢E MCP_DEBUG<2> ACA pci_AD2 PCI_CBE2# 1 TP_PCl _C BE L<2>
%0 1CE MCP DEBUG<3> AE11 |pci_AD3 PCI _CBE3# (W0 TP_PCI _C BE L<3>
o0 13caryMCP_DEBUG<4> AB3 |pCi AD4 S e —
% 13 gy MCOP_DEBUG<5> AGE |pai_ADs POl DEVSEL#|-AA9 —s TP_PCl _DEVSEL_L
%0 13 aryMCOP_DEBUG<6> AB2 |pCi _AD6 PCl _FRAVE#| Y4 TP_PCl _FRAME L
%0 13¢gy MCP_DEBUG<7> AC7_|pai _AD7 PCI_IRDY#AAI0 o o TP PA _IRDY L
TP_PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PC _PAR
TP_PCl _AD<9> A%2 |pai ape PO _PERR¥/ GPI O_43/ RS232._DCDH |ABY TP_PCl _PERR L
TP_PCl _AD<10> A |pCi_ADLO PCI _SERR¥# [WAA7 TP _PCl _SERR L
TP_PCl _AD<11> ACL0 |pai_ADL1 PCl _STOP#,Y2 TP_PCl _STOP L
$E ﬁg: ﬁ&igz A o2 PCI_PNE#/ GPI O_30|5TL - PM LATRI GGER L [ 5
TP_PCl _AD<14> A5 |pai_AD14 G Int PU (S5)
TP_PCl _AD<15> Y5 |pa ADIS
TP_PCl _AD<16> V8 |pci _AD16 D_ POl _RESETO#|RLO - MEM VTT_EN R [ 2
TP_PCl _AD<17> W6 |pCl_ADL7 PCl _RESET1#RL1 e TP_PCl _RESET1 L
TP_PCl _AD<18> W |pa _AD18 -
TP_PCl _AD<19> W _|pci _AD19
TP POl _AD<20> V8 _pCi_AD20 PGl _CLKo| RS . TP PCl_CLKO
TP_PCl _AD<21> W8 |pCl AD21 - —-»>
TP_PCl _AD<22> V2 lpa_AD22 PCl_CLKL| R7 - ;P PCl KCLI\K/Il =
TP POl _AD<23> V8 pa A POl _cLk2| R8 - 0 PCl _CLK33M MCP
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> W |pa D27 it e
TP_PCl _AD<28> Ul lpa AD28 2402 v
TP_PCl_AD<29> % PO:ADZQ POl _CLKI N_RO o » PCl _CLK33M MCP PLACEMENT_NOTE=PI| ace cl ose to pin R8
TP_PCl _AD<30> T5 |pai_AD30 i
TP_PCl _AD<31> U7 _|pcl _AD31
TP _PCl I NTW L P2 {PCI _| NTW#
B Nt o Pa_| N LPC_FRAVE#ADE o o 4o LPC FRAME R L RI960 22 1,,,2 . ] LPC_FRAVE L 5 e as 0
TP PGl INTZ L NL P 1 NTZH LPC_PWRDWN#/ GPI O_54/ EXT_NM #|-AE12 LPC PWRDWN L [oOT 42 44
LPC_RESETO#,AES > LPC RESET L [T 26 83 %
TP_PCl _TRDY L Y3PCl _TRDY# O
LPC_ADO| ADB - LPC AD R<0> R1950 22 2 LPC_AD<0> Q> 2 44 53 %0
w22 rmyPM_CLKRUN_ L ADL1|PCI _CLKRUNA/ GPI O_42 al trcapi[ A2 o o | LPC AD R<1> [O51 22 . 2 S% TISWW-LF 402 | pC_AD<1> GBIy 42 44 85 %0
LPc AD2| ADL o o | LPC_AD R<2> [952 22 2 5% ITI6W M-LF 402 ) pC AD<2> GBS 42 44 53 %0
5 FW PMVE_L r2 ] om0 10 I nt PU = LPcApe[ A5 o o | LPC AD R<3> [053 22 2 5% UISWWELE 402 | pC AD<3> gy az s o9 o0
TP _LPC DRQO_L AEL | pC DRp# | Nt PU 5% 17 I6W MF-LF 402
s a2y LPC_SERI RQ AE6 |LPC SERIRQ | nt PU LPC_CLKO| AE9 > LPC CLK33M SMC R [T 26 90
W24 |aNDes GNDog| Y26 lle-KQGJ-
U26 |GND66 GND99| Y27 5%
W39 |anpe7 G\DLOO| ABL8 i
U |anpes aND101| 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 |GND79 G\D112| AB4
V37 |GNDBO GND113| AB40
V4 |anpsl GN\D114| AC22
V40 |GND82 GN\D115| AC36
V7 _|GND83 GN\D116| ACA0
V20 |GNDB4 GND117| AB33
W22 |GND8s GND118| ACS
W24 |GNDB6 GND119| AD16
V86 |aND87 GN\D120| ADL7
W0 |GND88 G\D121| AD18
W3 |GND89 G\D122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 G\D124 | AD24
Y18 |GNDo2 GND125| AD25
Y19 IGNDO3 GN\D126| AD26
Y20 |GND94 G\D127 | AD27
Y22 |GNDOS GND128| AD28
Y24 IGND96 GND129| AD33
Y25 |GNDO7 GND130| AD34

%0 19

%0 19

19

=PP3V3_S0_MCP_GPI O

2118 8

MCP_RS232_souT L R1989 8.2K: 2 |
5% 1/16W M- LF 402
PCl _REQD_L R1990 8.2K: 2 |
PCl _REol_L _991 8. 2K 1 > 5% 1/16W M- LF 402 [
CRTMUX_SEL_TV_L [092 8.2K: 2 S% UIGW M-LF 402 7
MCP_RS232_SIN L R1994 8.2K1 2 5% I/I6W MF-LF 2402

5% 1/16W MF-LF 402

MCP PCl & LPC
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oM T
U1400
MCP79- TOPO- B
BGA
(8 OF 11) External A
o 20 qorp SATA HDD R2D C P - AJ7 |SATA_AO_TX_P UsBO_P[ C29 o o USB EXTA P B © %
50 39 (@M} SATA HDD R2D C N - AJ6 {SATA_AO_TX_N USBO_ND29 o o USB _EXTA N B 0 %
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 Ty SATA_HDD D2R P > A4 |ISATA_AO_RX_P UsBI ND28 o o USB MNI N = pyow
External D
UsB2 p| A28 USB EXTD P 9 %0
USB2_NB28 o o USB EXTD N B 0 o0
v 39 (OOT} SATA ODD R2D C P - AJ1l [SATA AL_TX_P Caner a
o 2 @om SATA_ODD_R2D_C N - AJ10_|SATA A1 TX_N usB3_p| F29 » USB CAMERA P B 51 %0
USB3_N @29 o o USB CAMERA N B =
5 3 TR SATA ODD D2R N > AJ9 SATA_A1_RX_N IR
5 3 TR SATA ODD D2R P > AK9 |SATA_Al_RX_P usB4_p| K27 USB IR P a1 %0
USB4_NpL27 o o USB IR N B 1 %
Geyser Trackpad/ Keyboard
uUsBs_p| J26 USB_TPAD_P 50 90
TP_SATA C R2D CP - AK2 |SATA_BO_TX_P USB5_NyJ27 o o USB TPAD N CBD 50 %
TP_SATA C R2D CN - AJ3SATA 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_N&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
m USB7_NRE27 o o USB_EXTB_N B> 0 0
l_ (/) ExpressCard
TP_SATA D R2D CP - AVA_|SATA _B1_TX_P < usBs_p| K25 USB_EXCARD P 32 90 =PP3V3_S5_MCP_GPI O , 4
TP_SATA_D _R2D_CN - AL3_|SATA BL_TXN D) USBS_NLL25 o o  USB EXCARD N @E v a0
(/) External C
TP_SATA D _D2RN - AL4_|SATA B1_RX_N usBo_p| 25 o  USB EXTC P B o %0 1R2051 1R2053
TP_SATA_D D2RP - AK3 |SATA_B1_RX_P USBO_NJ25 4 o USB EXTC N G © %0 8. 2K 8. 2K
- /6w /6w
uss10_p| F25 TP_USB_10P Lt 62"
USB10_NG25 TP_USB_10N
TP_SATA E_R2D CP - ANL |SATA CO_TX_P
TP_SATA_E_R2D CN - AML_JSATA_GO_TX N usel1 plKe3 o o TP USB 11P RZQEEOKl RQQLZ%
USB11_NL23 o o TP_USB_11N * %oy * %o
TP_SATA _E_D2RN > AM2_|SATA_CO_RX_N ML ML
TP_SATA E_D2RP - AMB |SATA_CO_RX_P 462, 262,
USB_OCO#/ GPI O 25L21 o USB EXTA OC L (o
USB_OCL#/ GPI 026/ K21 o USB_EXTB OC L a0
USB_OC2#/ GPI 0 27/ MaPI 0121 o USB EXTC OC L m
TP_SATA F_R2D CP -— AP3 |SATA_C1_TX_P USB_OC3#/ GPl O_28/ MGPI OpH21 o EXCARD CC L T 22 42
TP_SATA F_R2D CN - AP2 NSATA _C1_TX_N
TP SATA F D2RN N ANB JsaTA 1 RX N +V_PLL_usB| L28 PP3V3_SO0_MCP_PLL_USB .,
TP_SATA F_D2RP - AN JSATA L RX_P 19 mA (A01)
USB_RBI AS_GN\D|_A27 0 MCP_USB_RBI AS_GND
R2060*
TP_MCP_SATALED L - E12 JSATA LED# GND131| AD35 806
GND132| AD37 118w
AD38 M- LF
. PP1V0O5_SO_MCP_PLL_SATA AE16 |+v pLL_SATA G\D133 202,
- = GND134 | AE22
84 mA (AO01) ono1 6| AE24
s =PP1V05_S0_MCP_SATA DVDDO AE39 =
43 mA (AO1, DVDDO & 1) AF19 |+DVDDO_SATAL ggﬁg AEA
M ni mum 1. 025V for Gen2 support ﬁgs 1337:1223 GND138| AD6
— GND139| AF16
AGL9_|+DVDDO_SATA4
, _=PP1V05_S0_MCP_SATA_DVDDL enoLao 2R
+ AHL7 |+DvDD1_SATAL ggﬁé AF20
AHL9 |+DVDD1_SATA2 aDLa3| AF22
s _=PP1V05_S0_MCP_SATA AVDDO G\D144| AF26
127 mA (A01, AVDDO & 1) AJ12 |+AVDDO_SATAL GND145| AF27
M ni num 1. 025V for Gen2 support ﬁ:ﬁ iﬁtﬁ’zﬁlﬁi ggﬁs ﬁzg
AK13 |+AVDDO_SATA4 GN\D148| AF34
AL12 |+AVDDO_SATAS GND149| AF37
AML1 |+AVDDO_SATA6 GND150| AF40
AML2 |+AVDDO_SATA7 G\D151| AGL8
AN12 |+ AVDDO_SATAS 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 G\D158| AH20
GND159| AH22
s MCP_SATA TERMP AE3 |SATA TERMP GND160| AH24
FERK0 -
%7%16\3 If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
Zzlg.zw If all SATA Cx pins are not used, ground DVDD1_SATA and AVDDl1_SATA. IVCP SATA & USB
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oM T
Ul1400
=PP3V3R1V5_S0 MCP_HDA
\/CP79 TODO- B 8 21 24
7 mA (A01)
(9 ooy 11)
+V_DUAL_HDAL| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/lGW
< " R2170
5 [ry_HDA_SDI NO o GI5 DA SDATA I N0 A HDA_SDATA QUTLF1S | wx HDA SDOUT_R 1 52 HDA SDOUT  ywmsiss  _ _ _ _ _ __ _ ___ ____________ ‘
Int PD T 58 ! Bl OS Boot Sel ect
1/ 16W
R22]271 Mo5F | :
TP_M.B_RAM SI ZE _» J14 |HDA SDATA I NI/ GPI O 2/ PS2_KB_CLK MDA BITOLK EL5 o w2 HDA BIT GLK R 1 2 HDA BIT CLK oy om0 I I/ F | HDA_SDOUT | LPC_FRANME# |
I nt PD 5% |
1/716W |
i R22]272 | LPC 0 0 |
—PP3V3R1V5 SO MCP HDA TP_M.B RAM VENDOR 115 HDA SDATA_| N2/ GPI O_3/ PS2_KB_DATA HDA_RESET#| K15 o 9020 HDA RST R L 1 2 HDA RST L [T 54 %0 | PCl 0 1 |
e — (MXM_OK for MXM syst ens) Int PD 5 I |
R2110 R2A73 Vi ' SPIO 1 0 !
A HDA SYNC|L15 s g HDA_SYNC R 1 2 HDA_SYNC [ = =0 ‘ |
AT e 5% ISPl 1 1 1 |
MF-LF 1/16W
2402 VELLF | |
o MCP_HDA PULLDN_COVP AL5_|HpA PULLDN_COMP HDA_DOCK_EN#/ GPI O 4/ PS2_MB_CLKKLT 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 am e » R1961 and R2160 sel ects SPI0 ROM by I
.« _PP1VO5_S0_MCP_PLL_NV 'default, LPC+ debug card pulls |
37 mA (A01) 20 MA ¢ _AE18 +v PLL_NV_H SLP_S3#GLT o PM SLP_S3_L [OOTS 7 34 37 42 44 68 61 83 | LPC_FRAI\/E# high for SPI1 ROM overri de. |
17 mA L_AEL7 \+V_PLL_SP_SPREF SL:[E"’S;: e Em gtE ;NGI L oo :NOTE: MCP79 does not support FWH, only |
- oo 0 42 49 o8 | LPC ROMs. So Apple designs will |
2 22 _PP3V3_G3_RTC s —sPl CcS1 R L USE MLB <124 6P O 1/ PYRON. O/ SPI_CSL S VDI o | not use LPC for Boot ROM override. |
s 2 37 2 [y SMC_ADAPTER EN > L26GPI O 12/ SUS_STAT#/ ACCLMIR - -~ cit MCP_ THMDI ODE N oD “© o | NOTE: MCP79 rev AO1 does not support |
) s THERM DI CDE_N - oD 0 o5 | SPI1 option. Rev BOl will. I
R2120% |'R2121 TP_SB_A20GATE K83 looeaTe Int PU | . [BoOT_MODESAFE = lm-- S
C o 1% TP_MCP_KBDRSTI N L > L13KBRORSTIN# | Nt PU MCP_VI DO/ GPI O 13| L20 MCP_VI D<0> o2es  |*RR280 0 T T T T - T L T T T === |
[T teipw w2 25 [y SMC_WAKE_SCI _L _»_ Cl9JsioPVE# I Nt PU (S5) MOP_VI D1/ GPI O 14| MO _ MCP_VI D<1> oo 21 6 I BUF_S| O_CLK Fr equency |
402, 2402 w2 2 SMC RUNTI ME_SCI _L o CIBHEXT SM/GPIO 32# I nt PU (S5) MCP_VI D2/ GPI O 15| M1 o MCP_VI D<2> 21 65 ! Fr equenc ‘
e &P ! a Y | HDA SYNC ‘
SM | NTRUDER L . B20 || NTRUDERY el MCP_SPKR . e ! 24 MHz 1 !
e BOOT_MODE_USER : [
» TP MCP LID L W5 iip¢ Int PU (S5) lR2181 - !
w2 [w, PM_BATLOW L > adies Int PU (S5) svB_ako[ 119 SMBUS_MCP_0_CLK o 5w ‘ 14. 31818 Mz !
SVB_DATAO| K19 o o SMBUS_MCP_0_DATA By 71345 % 5% USER node: Nor nal | I
o1 o2 oy PM_DPRSLPVR _»_ M2 |cPU_DPRSLPVR ‘ ) SMB_CLK1/ MBMB_CLK| @1 g SMBUS_MCP_1_CLK oD s % WY SAFE nmode: For ROMBIP ' — — — — — — — — — — — — — — — — — — — — — — —
SNVB_DATAL/ NSMB_DATA| F21 o o SMBUS_MCP_1_DATA G 15 2402 recovery P |
w2 20 [y PM_PWRBTN L > Cléjpwrem | nt PU (S5) N SVB_ALERTH/ GPI O 64| M3 AP_PVR_EN D 71 o o Connects to SMC for | SPI Frequency Sel ect |
2 2 [Ty PM _SYSRST_DEBOUNCE L o D16 RSTBTN% | Nt PU = N | |
e automatic recovery. Frequency|SPI _DO|SPI _CLK
RTC RST L 20 |RTC RST# (MGPI O2) FANRPMD/ GPI O 60| B12 o NMVEM EVENT_L a2 20 42 | _ _ |
= = —-> = FANCTLO/ GPI O 61| Al2 ODD_PWR_EN L o | 31 Mz 0 0 |
PM RSVRST L D20 8 (MGPI O3) FANRPML/ GPI O 63| D12 o SMC | G THROTTLE_ L N 2 4 | |
- oo MCP_PS_PVRGD o 20 ps pvred FANCTLL GPI O 62 G2, ARB_DETECT a \ 42 MHz 0 1 \
e - [ [
2 [y MOP_CPU_VLD o Cl7 joru VLD cPUVDD_EN| D17 MCP_CPUVDD_EN oo = | 25 MHz 1 0 |
| |
2 155 oy JTAG MCP_TDI _» E19 hTAG Dl Int PU J N SPl CSO R L e | 1 MHz 1 1 |
. o JTAG MCP_TDO < F19 ;7aG 0O o aK oo ms SPI_CLK_R = ! !
2maae JTAG MCP_TMS 319 hTAG ™™ I Nt PU = = —-»> D @ o0 NOTE: Straps not provided on this page.
> —-»> SPI_DI/GPIO 8| CL5 o SPI _M SO 4490 L 2rlidbs T provEEel o T s Rede. |
36 I JTAG MCP_TRST L > J1BJTAG TRST# sPl DO GPI O 9| Bla - splVMOsl R <IN
w5 s ey JTAG MCP_TCK o Glo iTac Tox _ ) > [T « %
20 > MCP_CLK25M XTALI N o AL6 IXTALIN SUS CLK/GPI O 34| B18 PM CLK32K SUSCLK R oD 26 %0
20 (T} MCP_CLK25M XTALOUT - B18 IXTALOUT BUF_SI O_CLK| AE7 o TP_MCP_BUF_SI O CLK
20 IR RTC CLK32K XTALI N —» ALY IXTALIN_RTC TEST_MODE_EN| K22 o MCP_TEST MODE_EN
20 q@om—RTC CLK32K XTALOUT <« B19 IXTALOUT_RTC PKG TEST| L22 o
'R2163 'R2190
R2150' |'R2151 10K 1K
10K 100K lllGW 1/ 16W
5% 5% NE-LF
1/ 16W 1716w 2402 2402
M- LF M- LF
4022 2402
- =PP3V3_S0_NMCP_GPI O , 4 »
HDA Qut put Caps RS EREe
1 1 1 1
For EM Reduction on HDA interface |1QO2K140 1R()2K141 1R()2K142 1R()2K143
ATV 256w AT AT
HDA_SDOUT_R 2 90 462" 462" ,405"F ,405"F
HDA BIT CLK R, o MCP_GPI O 4
HDA RST R L 21 90 AUD |1 2C I NT_L 21 59
HDA_SYNC_R oo NEM EVENT_L 0 MCP HDA & M SC
C2170: Cc2172 SME LG TH TLEL ne MCP. x: ﬁgz o SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
]_()PEﬂ — ]_()Pglufﬂ -+ ARB DETECT 21 MCP_VI D<2> ,, o NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
CERM 2 CERM 2 ORMATI ON CONT, s ROP
) ) Ro147 'R2155 |'R2156 AT o EPRAE e T e PosSESSa ™™
1 ?gp]'_:7l 1 1OPJI-:73 %/Z?EW lllGW lllGW I|I T\ZTNTOMQPN THE [)C;::r\(/:EC:TV |‘NT CONFI DENCE
:f 38 T, 38 2402 2402 2402 111 NOT TO REVEAL OR PUBLISH | N WHOLE CR PART
EOEZRM EOEZRM L SIZE DRAW NG NUMBER REV.
- = D 051- 7546 A0.0
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21 9%
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Current

AH26

oM T

AH33

AH34

AH37

AH38

AJ39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AVR4

AMR6

AMBO

ANVB4

AMBS

AMB7

AMB8

AV

AVB

AMP

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)
GND161 GN\D253
GND162 GN\D254
GND163 GN\D255
GND164 GN\D256
GND165 GND257
GND166 GN\D258
GND167 GND259
GND168 GND260
GND169 GN\D261
GND170 GND262
GND171 GN\D263
GND172 GN\D264
GND173 GN\D265
GND174 GN\D266
GND175 GND267
GND176 GN\D268
GND177 GN\D269
GND178 GN\D270
GND179 GND271
GND180 G\D272
GND181 GN\D273
GND182 G\D274
GND183 GN\D275
GND184 GN\D276
GND185 GN\D277
GND186 GN\D278
GND187 GND279
GND188 GN\D280
GND189 GN\D281
GND190 GN\D282
GND191 GN\D283
GND192 GN\D284
GND193 GN\D285
GND194 GN\D286
GND195 GND287
GND196 GN\D288
GND197 GN\D289
GND198 GND290
GND199 GND291
GND200 GND292
GND201 GND293
GND202 GN\D294
GND203 GND295
GND204 GN\D296
GND205 D GND297
GND206 GN\D298
GND207 GND299
GND208 GND300
GND209 GND301
GND210 GND302
GND211 GND303
GND212 GND304
GND213 GND305
GND214 GND306
GND215 GND307
GND216 GND308
GND217 GND309
GND218 GND310
GND219 GND311
GND220 GND312
GND221 GND313
GND222 GND314
GND223 GN\D315
GND224 GND316
GND225 GND317
GND226 GN\D318
GND227 GND319
GND228 GND320
GND229 GND321
GND230 GND322
GND231 GN\D323
GND232 GN\D324
GND233 GND325
GND234 GND326
GND235 GND327
GND236 GN\D328
GND237 GND329
GND238 GND330
GND239 GND331
GND240 GND332
GND241 GND333
GND242 GND334
GND243 GND335
GND244 GND336
GND245 GND337
GND246 GND338
GND247 GND339
GND248 GND340
GND249 GND341
GND250 GND342
GND251 GND343
GND252

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

X4

AW20

G34

A3

H11l

H15

AWB5

H23

ANS

&0

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

ML0

MB4

M85

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

46 20 s _=PPVCORE SO0_MCP

23065 mA (A01, 1.2V) | AMs
16996 mA (A01, 1.0V) § A®3

2622 _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_CPu1| 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| U32
Y23 |+VDD_CORES +VTT_CPUB| V32
AALG |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cPuio| P31
AA27 |+vDD_COREL1L +VTT_CPUL1| AF32
AA28 |+VDD CORE12 +VTT_CPU12| AE32
ACL6 |+VDD CORE13 +VTT_CPU13| AH32
ACL7 |+VDD_CORE14 +VTT_CPUL4| AJ32
ACL8 |+vDD_CORELS +VTT_CPUL5| AK31
ACL9 |+VDD_CORE16 +VTT_CPU16| AK32
AC20 |+VDD_CORE17 +VTT_CPUL7| AD32
A1 |+vDD_CORE18 +VTT_cPuig| AL31
AAL7 |+vDD CORE19 +VTT_CPU19| AB32
AC24 |+vDD_CORE20 +VTT_CPU20| B41
AC25_|+vDD_CORE21 +VTT_CPU21| B42
AC26 |+VDD_CORE22 +VTT_CPU22| G40
o AC27 |+vDD_CORE23 +VTT_CPU23| A1
AC28 |+VDD_CORE24 +VTT_CPU24| A2
AD21 |+VDD_CORE25 +VTT_CPu25| D39
AD23 |+vDD_CORE26 +VTT_CPuz6| D40
W27 |+vDD_CORE27 +VTT_CPU27| D41
V25 _|+VDD_CORE28 +VTT_cPuzg| E38
AAL8 |+vDD_CORE29 D: +VTT_cPU29| E39
o AE19 |+vDD_CORE30 +VTT_CPU30| F37
AE21 |+VDD CORE31 +VTT_CPuU31| F38
AE23 |+vDD_CORE32 +VTT_cPus2| F39
AE25 |+VDD_CORE33 +VTT_CPU33| G36
AE26 |+VDD_CORE34 +VTT_CPU34| G37
AE27 |+VDD_CORE35 +VTT_CPU3s| G38
AE28 |+vDD_CORE36 D_ +VTT_CPU36| H35
AF10 |+vDD_CORE37 +VTT_CcPU7| H37
AF11 |+VDD CORE38 +VTT_CPu3g| J34
AAL9 |+vDD CORE39 +VTT_CPU39| J35
AF2 |+VDD_CORE40 +VTT_cPus4o| K33
AF21 |+VDD CORE41 +VTT_CPU41| K34
AF23 |+VDD_CORE42 +VTT_CPU42| K35
AF25 |+vDD_CORE43 +VTT_CPW43| L32
AF3_|+VDD_CORE44 +VTT_CPU44| L33
AF4_|+VDD_CORE45 +VTT_CPW45| L34
AF7_|+VDD_CORE46 +VTT_CPW6| MB1
AH23 |+VDD_CORE47 +VTT_CPU47| MB2
AF9_|+vDD_CORE48 +VTT_cPus4g| MB3
AA20 |+VDD_CORE49 +VTT_CPU49| N31
AGL1 |+vDD_CORES50 +VTT_CPUs0| P32
AGL2 |+vDD CORE51 +VTT_CPUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AR5 |+vDD_CORES4 +VTT_CPUCLK| AG32 43 mMA
AG3_|+VDD_CORESS
AGA_|+VDD_CORES6
e VoD CoeT =PP3V3_S0_MP R
AGT | +vDD CORESS +3.3V_1| AD10O 450 mA (A01)
- 3V 2| AE8
AGS |+voD_coRES0 s
AG9 |+VDD_CORE61 +3.3V.3 ADO
AHL |+vDD CORES2 +3.3V_4
AH10 |+VDD_CORES3 +3.3v 5,110
AHL1 |+vDD_CORES4 +3.3v 6 ABLL
W26 |+vDD_CORESS +3.3v 7 A8
— +3.3v_8| Y9
AH2 |+vDD_CORE66 -
AA23 |+VDD_CORE67
W28 |+vDD_CORE68
AH25 |+VDD_CORE69 =PP3V3_S5_MCP 8 24
AH21 |+vDD_CORE70 +3.3V_DUAL1| G18 16 mMA 266 mA (A01)
AH3 |+VDD_CORE71 +3. 3V_DUAL2| H19
AHA |+VDD_CORE72 +3. 3V_DUAL3| J20
AHS_|+vDD_CORE73 +3. 3V_DUAL4| K20
AH6 |+VDD_CORE74
AH7 |+VDD_CORE75  +3.3V_DUAL_USB1| &26 250 mA
AH9 |+VvDD CORE76  +3.3V_DUAL_USB2| H27
AA24 |+vDD CORE77  +3. 3V_DUAL_USB3| J28
W21 |+vDD CORE78  +3. 3V_DUAL_USB4| K28
W23 |+vDD_CORE79
W25 |+vDD_CORESO
AFLZ_|+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.
o =PP3V3_S5_MOP_AO1

Ro MG AOLEMCP_AOLPENCP_AO1Q |
RZ%%DIAM&NCPWXP&W’AE g tF 02 |
RZ%%DZAOWCPMA&;—&WV
mﬁgAOI&Wx%Wr
A0L &M:PW\i peNeP ABY Tt 402 ]

20 = on PM_SYSRST_DEBOUNCE_L RoAG4"% |
RZZ/%DSAOI&I\/CF%W

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

MAKE_BASE=TRUE —
A0l &NCP_AO 1 P&I\/CP_AO 1Q
RoAT0™:

2 n om SMC_WAKE_SCI _L I
NP AOl&m%W
22 qom - SMC_RUNTIME SCI_L R241T 10K 1 2 |
AOl&NCP/\%W
2 gm PM PWRBTN L RZEHDZ W\i . |
AOl&NCP P&M:P1 Y tF 4027

AT

2z o PM BATLOW L 5% I/ T6W NF-CF 402

1913 oom—PM LATRI GGER L

2 o 1 g POLE_VAKE L

a1 ¢ o ITAG MCP_TDI

a1 s @om JTAG MCP_TMVB

MCP79 AO1 Silicon Support
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MCP Core Power NV: 1x 10uF 0805, 2x 4. 7uF 0402, 3x 1uF 0402, 9x 0. 1uF 0402 (23.3 uF)
... —PPVCORE SO MCP Appl e: 4x 4. 7uF 0402, 4x 1uF 0402, 6x 0. 1uF 0402 (23.4 uF)
23065 mA (A01, 1.2V)
16996 mA (A01, 1. 0\2:2
5001 011 021 031 1C2504 lC2505 lC2506 1C2507 |1 C2508 |1 C2509 |1C2510 |1C2511 |1C2512 ([1C2513
(No I G vs. EG data) 7O L E £ S %QF 1 % % L wF 77% JUF 77% JLUF 77%3 L UF 77%) L UF 77%3 L UF ? L UF
20T 2\7’; 2\7’; 2\7’;* T, 18 T, 18 T, B T, 1% T, 8% 5 18 T, 18 5 18 I, 9% > 8%
%5 X5 oy oy %051 %51 %51 %51 G65M G65M G65M G65M G65M 565
MCP PCl E (DVDD) Power N MCP SATA (DVDD) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402, 2x 0. 1uF 0402 (16.9 uF)
L2540 | e: 5x 2.2uF 0402 (11 uF
s _=PP1V05_S0_MCP_PEX_DVDD s _=PP1V05_S0_MCP_SATA DVDD » =PP1V05_S0_MCP_AVDD_UF 30-OHM 5A  Apple: 5x 2.2u ( uF) PP1V05_S0_MCP._PEX_AVDD ,
57 mA (A01) 43 mA (A01) 333 mA (AO1) LYY Y L2 M NRER WEY 206 mA (AO1)
0603 il
C25151: 1C2516 |1 C2517 |1C2518 |1(C2519 C25201 1C2521 lC2570 lC2571 lC2572 1 C2573 lC2574
7. 7L§Fo: £ L w/F - w/F :7$ uF ? uF 4. 72L§§ JTuF : UF . UF : UF % UF
25T T, 1Y 5 18Y o 5 18 Yol T, B% ) ) ) 5 8% %
oy %51 %51 Z ghsm G65M oy G65M “’Lp “’Lp “’Lp SMe “’Lp
= = = NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0.1uF 0402 (14.9 uF)
MCP 1. 05V AUX Power MCP 1. 05V RMGT Power L2575 Appl e: 2x 2. 2uF 0402 (4.4 uF)
2o _=PP1V05_S5_MCP_VDD_AUXC 165 _=PP1V0O5_ENET_MCP_RMGT 30- OHM BA PP1V05_ SO MCP_SATA_AVDD ,
105 mA (A01) ) 131 mA (AO1) L1 (Y Y Y Le VR W BTFES: 127 mA (A01)
0603 il
lC252F5 lC252F6 Cg572§1 lC252F9 lC2575 lC25U7F6
1 u u . u f— o
- - W T T % ok
G65M G65M oy G65M Me SMe
MCP FSB (VTT) Power NV: 1x 10UF 0805, 1x 4.7uF 0402, 2x O.1uF 0402 (14.9 uF) N }
21400 _=PP1VO5_SO_MCP_FSB Apple: 7x 2.2uF 0402 (15.4 uF) . _=PP1V05_SO_MCP_PLL_UF R2580 PPLVOS SO MCP PLL_FSB .,
1182 mA (A01) 562 mA (AO01) | 1AAR 2 MRk B 270 mA (AO01)
1%
lC2530 lC2531 lC2532 1C2533 |1 C2534 [1C2535 lC2536 ;’foSSOl 1C2581
: UF . UF : UF - ngup 22U =2 2UF o 4. 72L§§ €4 L ZUF
5 8% 5 8% 0%, % &
RNLF RNLF RNLF SMe SMe SMe 5‘“’Lp oy M
MCP Menory Power N L2582 :
165 _=PP1VBR1V5_S0_MCP_MEM 30- OHM 1. 7A PP1VO5 SO _MCP PLL_PEX .
4771 mA (AO1, DDR3) 1 m\ 2 VRS EY 84 mA (A01)
91 1C25u‘;1:1 1C25{J4F1:2 1C25u‘;1:3 1C25u‘;1:4 1C25u‘;1:5 1C25u‘;1:6 1C25u‘;1:7 lC25U4 LC25 49 CgSYSg 1 iC25b§:3
C T T St Tt Tt T W LT LW L Tk Moo T g
oy Z ghsm G65M Z ghm G65M G65M 2 g Z ghm Z ghsm %E X5 ?
T NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) L2584
MCP 3.3V Power NV: 1x 4.7uF 0603, 4x 0.1uF 0402 (5.1 uF) L2555 ler 1% 2 20F 0402 (2. 2 uF
; : . . 30- CFiM1. 7A
w2 s =PPBV3_SO_MCP Appl e 4x 2.2uF 0402 (8.8 uF) . =PP3V3_SO_MCP_PLL_UF so- it 7a s % A Mg 2 2 10 LYY L2 T WA I TH a4 A" A0L)
450 mA (AO1) 19 mA (A01) L2y Y YL | NECKW,OT0. 2 19 mA (A01) 0402 i VoL TAGEST, 05V
0402 2
1C2550 |1C2551 |1C2552 ch553 1 C2555 C2584+ ;cz}sb;s:s
L 35U L2 o0 L 2o ZOUF L ZoUF 5 Y
Tk RN TR T : i el [ Bk
2- LF 2- LF M M 2- LF
MCP 3.3V AUX/ USB Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) MCP 3.3V Et hernet Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30_%,\54816” PPLVO5 SO MCP PLL_OCRE ..
. =PP3V3 S5 MCP Appl e: 1x 2.2uF 0402 (2.2 uF) . =PP3V3 ENET MCP RMGT Appl e: 1x 2. 2uF 0402 (2.2 uF) Neasak TR WEH 87 A (AOL)
266 mA (A01) 83 mA (AO1) 0402 =
2550 | ape Gagp:| |- congr
o of CRRE
SMe M 85 ?
MCP 3.3V/ 1.5V HDA Power NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) 30_%,\54818”
; PP1VO5 SO NCP_PLL_NV 2
... =PP3V3RLV5 SO MCP HDA Appl e: 1x 2.2uF 0402 (2.2 uF) L s Y YLz 37 mA (A01)
7 mA (A01) 0402 VAl TAGEST. 05V,
1 C25U§:2 Cg578§ o C25b§:9 s C25U%O
2%3% MCP79 Et her net VRef A % ~ %
I SMe oy G65M G65M
2 10 s _=PP3V3_ENET_MCP_RMGT
R2591 = MCP St andard Decoupl i ng
YT \zv SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008|
L2595 ab2, NOTI CE OF PROPRI ETARY PROPERTY
s _=PP1VO5_ENET_MCP_PLL_NMAC 30- OHMF 1. 7A PP1VO5_ENET MCP PLL_MAC 4, o MCP_M | _VREF oy i THE_L0FCRBT! O CONTAL NED HEFEI N 15 ThE e ETARY
5 mA (AO1) E 2 RECK, W DTHEO: 2 5 mA (AO1) RROPERT TOM;‘HEPEHELWRET TNC i PGSEESSOR
012 1 1 R25901 C2591 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Cg57gé ,,C2596 1 47[1;'2 9 /ﬂlU Il NOT TO REPRODUCE OR COPY I T
itﬁgz 2 %B%}M %/{:ib\évz 2 io\éM Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
482 %Ez SI ZE DRAW NG NUMBER REV.
D 051- 7546 A 0.
= = d} APPLE | NC. = — "
24
Current nunbers from enmil Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE




WF: Checklist says O0-ohmresistor placeholder for ferrite bead.
NV: 1x 4. 7uF 0603, 1x 0. 1uF 0402 (4.8 uF)

; NO STUFF  NV: 1x 4. 7uF 0603, 2x 0. 1uF 0402 (4.9 uF)
Apple: 1x 2.2uF 0402 (2.2 uF) L2650_  Apple: 2x 2.2uF 0402 (4.4 uF)
1o _=PP3V3RIV8_SO_MCP_| FP_VDD s =PP3V3_S0_MCP_DAC UF 30- OHMF 1. 7A PP3V3 SO MCP_DAC 10
190 mA (A0L, 1.8V) 206 mA (AO1) L s (Y Y YLz NECR-WY. DTED: 3 206 mA (A01)
12610 0a02 oot R T W
o 1 §20p0  ['R2651
2 p—
0F 2 g%oé% AT
1 2-LF ZQ{E-ZLF
s =PP1V05_S0_MCP_HDM _VDD
95 mA (A01)
Cg671§ 1 1 C26U]F56
T T20% 0Y
S T
402 402- LF
= 1 TP_MCP_RGB_RED — Nc MCP RGB_RED
o TP_MCP_RGB_GREEN NC_MCP_RGB_GREEN
" TP_MCP_RGB BLUE — NC MCP RGB BLUE
1 TP_MCP_RGB HSYNC NC_MCP _RGB_HSYNC
— VAKE BASE=TRUE
0 10 w 1n _MOP_| FPAB_RSET © TP_MCP_RGB_VSYNC NGMEP, RCB_VSYNC
o 10 s 15 _MCOP_| FPAB_VPROBE NO STUFF
NQ STUEF | |'R2630 o RILGRCPR = NCORL LG R C PR
6301 1K CRT_IGGYY — NCCRT IGGYY
0.7UF o = WARE SRS TR
20% VLB CRT_IGB COMP_ PB NC CRT | G B_COVP_PB
CcERM 2 5402 — WARE- BASE=TRUE
402
o 10 CRT_I G_HSYNC _ NC_CRT | G HSYNC
= e Ll
= = w0 15 CRT_I G VSYNC _ NC CRT | G VSYNC
= e A
WF: Checklist says O-ohmresistor placeholder for ferrite bead. 1 _TP_MCP_RGB DAC RSET I\NAICKEIQ{AS%T&GB DAC RSET

NV: 1x 4. 7uF 0603, 1x 0. 1uF 0402 (4.8 uF)

L2640 Appl e: 7227 . _TP_MCP_RGB_DAC VREF ; NC_MCP RGB DAC VREF

WAKE-BASE=TRUE

. _=PP3V3_S0_MCP_VPLL_UF 30- OHWH 1. 7A PP3V3_ S0 _MCP_VPLL o
16 mA (A01) \ LYY Y L2, M REER W BTHES: 16 mA (A01) w 1o _MCP_TV_DAC RSET — NC_MCP_TV_DAC RSET
0402 =3 — —BASES
C2640 i 1C2641 e 1 _MCP_TV_DAC VREF — NG _MCP TV_DAC VREF
e %.o/luF
g.g%\”z 2 82 1+ MCP_CLK27M XTALI N — NC MCP_CLK27M XTALI N
R o = e G
.« _MCP_CLK27M XTALOUT _ NC MCP_CLK27M XTALOUT
= Rt

HDCP ROM

WF: Open question on which packge option(s) nVidia can support.
s =PP3V3_S0_HDCPROM

1 R2690*
Cg.Gl%g 1 s OMT 1052
BT v iy
5y U2695 abs,
AT24C08
a0 ¥ “spals =l 2C_HDCPROM SDA -
2| A1 SCLls =| 2C_HDCPROM SCL am s
we|7 HDCPROM WP
G\D

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 I N WHOLE OR PART

SI ZE | DRAW NG NUMBER REV.
D 051- 7546 A 0.0
d} APPLE | NC. SACE =7 =
25 96
Current nunbers fromenail X aowei Lin provided 11/12/2007 3:22pm (no official docunent nunber). NONE
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7 | 6 |

NOTE: |f CPU_VLD deasserts during SO MCP79 will

take systemto S5 i mediately.

PPV S5 RT Pl at f or m Reset Connecti ons
- LPC Reset (Unbuffered)
VI N
52801 R2881
M CstngZ_'zé; 58Y|:5 w o 10y LPC RESET_L PLACEMENT_NOTE=PI ace close to U1400 , 33 , DEBUG RESET L —
3 |EN vout|_5 PP3V3 5%,
%h§%8¥¢8 E % Mzi?”’ R23%83
4 'R2800 1 2 SMC LRESET_L o
NCL_*
2802 ¢ %QO PLACEMENT_NOTE=PI ace cl ose to Ul1400 %{é
1UF —— awn Y 40
% » R2801'|  cogon| M
m YRLY X 5217 PP3V3_G3_SUPERCAP
+ abs, B2 12800
: RIC_DISCHARGE R ] ho, SHEF 2 3y PCl E Reset (Unbuffered)
‘ 1. OMl EY
2
110w 1 R2§92
VEos" = o my PO E_RESET_L 1 2 FWRESET L [
5%
ity
R2890 40
RTC CI‘ st al G810 1,0, 2 , GMIX POIE RESET L
12‘pF 5% MAKE_BASE=TRUE
2 RTC CLK32K XTALOUT 1 2 1
= Lo fob =GMUX_PCl E_RESET_L —
R2810 &Y,
1,9, 2 RIC CLK32K XTALOUT R 402 R2891
NO STUFF R CRI TI CAL 1%2 PCA9557D RESET_L o
R2811 46% Y2810 < 504
i P
Ng% 32, 768K = R2893 "o
4 3 7X17BX1. 4- : C2811 1 2 BKLT PLT RST L 85
2 12pF 576, =
2 RTC CLK32K XTALI N 1)]2 1
@n b b R2894
g, < 1,22 MN_RESET_L —
402 51°/g
P
MCP 25MHz Crysta 2815 R2gos it
p
2 MCP_CLK25M XTALOUT 1 } }27 1%2 EXCARD RESET L o =2
16
R2815 a6, ookt
1,9, 2 MP CLK25M XTALOUT R 402 R2870
NO STUFF 5% 33
10) 19 MEM VIT_EN R 1 2 MEM VIT_EN N
R28161 EoCF CRI TI CAL = &% o
1 Y2815 ot
Nfﬁl sm%f 2Oxgosow N
b5, - 825
2 o MCP_CLK25M XTALI N R LPC CLK33M SMC R PLACEMENT_NOTE=Pl ace close to U1400 33 , LPC CLK33M SNC oD
5%
1 Hiw  R2826
MCP SO PWRGD & CPU VLD T P CIGIM PGS e o
\/\R 1 51°/§w PLACEMENT_NOTE=P| ace cl ose to U1400
- R2827 os"
. =PP3V3_S5_NCPPWRGD 1,33 5 LPC CLK33M GMUX —
5%
3
NCPSE%SNC Mig%w
1C285 PLACEMENT_NOTE=PI ace close to UL400
%@O}UF
2 G R2829
%0 21 [Ty PM CLK32K SUSCLK R 1 2 PM CLK32K SUSCLK oo @2 %0
B MCPSEQ _SMC PLACEMENT_NOTE=PI ace close to U1400 , 50
TCISZO8AFEAPE R2853 HELbw
o« rmy_ALL_SYS_PVRGD 8 o5
U285\ SO_AND | WP_PGOCD 1 2, NOP_PS_PWRGD =
2 I VR _PWRGOOD DELAY 151°/W
MCPSEQ_SMC G
MCPSEQ M X
L R2852
1 2
MCPSEQ M X 5%
g Reset Button
1 2 MCP_CPU_ VLD
oD =
N{:/ MCPSEQ_SMC eS u
FobF RrR2 g 50 2 > PM SYSRST_ L o
MCP_CPUVDD _EN 1 2 o
2 > )| . NCP
PLACEMENT_NOTE=PI ace close to U1400 , 5%, R2§96 R28399 10K pull -up to 3.3V S0 inside SB M SC
AO%F 13 10 T XDP_DBRESET L 1 2 i 1 2 PM SYSRST DEBOUNCE_L Qo 2 23
Mflg}é’ oM T -l g E?TUFF SYNC_MASTER=T18_M.B SYNC_DATE=12/ 17/ 2007|
MCPSEQ SMC represents MCP79 ' MLB' power sequenci ng connecti ons, ob R2897* ME- LF 1 " P Rl ETARY P ERTY
but results in MCP79 ROMVSI P sequence happeni ng after CPU powers up. * 5% 02 %SL&'J NOTI CE OF PRCP ROP
MCPSEQ M X is cross between MLB and internal power sequencing, which l/ii\ZN 2 XeR ;&L:T;”?Lé%%t’ JERRC T PosSEScR Y
results in earlier ROVSIP and MCP FSB I/O interface initialization. S| LK PART=FP SYS RESE-I—2 | TO MANTAI N THE DOCUVENT | N GONFI DENGE
SMC 99ns delay from ALL_SYS PWRGD to | WP_VR ON plus | MWP6 del ay for - = = Il NOT TO REPRODUCE CR COPY I T
VR_PWRGOOD_DELAY shoul d guarantee CPU_VLD does not go high before 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
CPUVDD_EN (whi ch is 40-100ns after PS_PWRGD assertion).

SIZE DRAW NG NUMBER REV.
D 051- 7546 A0
d} APPLE | NC. — - -
NORE 26 96
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Page Not es

Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF FRAME BUFFER VREF
) fiﬁiﬁiﬁ*ﬁﬁ? N DAC channel A B A B c D
: ;PPVTT7537DDR BUF M n DAC code 0x00 0x00 0x00 0x00 0x00 0x00
- = Max DAC code 0x87 0x87 0x87 ox87 0x55 OxFF
Signal aliases required by this page: Max sink | -3.75 mA -3.75 mA -3.75 mA -3.75 mA -0.91 mM -59.04 mMA H H
C 26 VRErDAGS. SO Max source | 5 5 5 5 052 mA 51 15 mA . SO DI WM A and SO DIMM B Vref settings shogl d pe mar gi 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.
- =1 2C_PCA9557D_SCL Mn Vref 0.375 V 0.375 V 0.375 V 0.375 V 0.091 V 1.042 V
- =1 2C_PCA9557D_SDA Max Vr ef 1.250 VvV 1.250 V 1.250 VvV 1.250 V 1.044 V 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 | oal
VREFVRGN (per DAC LSB)
NO_VREFMVRGN R2903 vrervRan
200
1 2
1%
i PPOV75_S3_MEM VREFDQ A
VRGN e U2902 402 TR v DTS
L 505 \i, T MGzss R2904 vRervren oS I
9'%1'*‘": VREFMRGN AL VREFMRGN DQ SCDI MVA BUE 1 100 2
=PP3V3_S3_VREFMRGN 2 cefm a3 el 16w Pl ace close to J3100.1
1 402 + Vv 27 VREFMRGN_DQ_SCDI MvA_EN VECLF
VREFMRGN VREFMRGN B VREFMRGN
(23067 | Sodl L Ro%01- 2905
—— 0% u J— (2)'% u 102!2 VREFMRGN A
2 EE%;\/II 2 JCE\AM 1/ 16W- 1/16W
S LF 565 W oz Vo5t PPOV75_S3_MEM VREFDQ B
e[ L2902 R2Q06 veervan GREE =
_ = m
L V+ UcCsP - -
= VREFMRGN VREFMRGN ™, CL VREFMRGN_DOQ_SCDI MvB_BUF 1300,
gl U2900 =1 I Cr e 56 S0 %,{jl/ﬁ‘é" Pl ace close to J3200.1
VDD 27 VREFI | 3 EN -
s TR =1 2C VREFDACS SCL 6|scL VSoP VOUTA| 1 VREFMRGN DQ SODI MM 402
sq@—y— =1 2C VREFDACS SDA 7/spa Y vouTe|2__ veeFwRaN ca sooi — R2902 ~ R2909 vrervran
i 100K 1,200,
gAD 8 VQITC4 VREFMRGN _CPUFSB v 156“/\7\, VREFMRGN \
ADDR=0x98( WR) / 0x99( RD) 10[a1 8 VOUTD|S __ VREFMRGN FRAVEBUF U2903 M do M;ég‘é/ PPOV75_S3_MEM VREFCA_A
VRGN B1| . 28
an 1 \(/5%04 e N - R2910 rerwran M NV BES. 3
3 9'%1'*‘": VREFMRGN AL VREFMRGN_CA SCDI MVA BUF 1 100 2
2 cetm 3 A4 /% Place close to J3100.126
1 402 + Vv 27 VREFMRGN_CA_SCDI MVA_EN oo F
= R2911 vrerwran
= R2907 ~ , 2007,
100K >vrervran M
ey e PPOV75_S3_MEM VREFCA_B
i 1 . S3MEM Y
e U2903 o e
— Ui Mxgzss = R%g VREFMRGN M N_NEGK W DTH=0. 2 mm
VREFMRGN ™, CL VREFMRGN CA_SCDI MVB_BUE . 100,
=1 ’ 4ew Place close to J3200.126
27 VREFMRGN_CA_SODI MVB_EN I\/ﬁblib:
L R2908~
10(‘2’!2 VREFMRGN R2916 VrReEFvRaN
%/{:_14%\;; 49.9, GPU_FB_A_VREF_DI V .
1\(/5556/%3\1 | : Y2904 1 it Place close to UB400, UB4S0
UCSP =
9.%1UF VREFMRGN ™, AL VREFVRGN_FRAVEBUF_BUF 402
2 Lekm A3 A
I 402 + v 27 VREFMRGN_FRAMVEBUF_EN Rg9917 VREFMRGN
- YN GPU_FB_B_VREF DIV .
L R2915«~ %y Place close to U8500, U8550
100K Svrervran Yios"
1/ 16W-
U2904 oz
Bl
VREFMRGN < Vi Mxa253 = R2914 vrervran
7i 8:21%92 ol VREFMRGN VREEMRGN ., CL VREFMRGN _CPUFSB_BUE 1 100 2 CPU GTLREF oD 0 &
—— 20% VCC 1%
2 ‘i:oE\éM w2901 3|,y O  RERRG CPUFSE BN 1:;;\9, Pl ace close to U1000. AD26
PCAQ?557
N
6
PO NC VREFMRGN_CPUFSB_EN = R2913«
3|p0 P17 27 100K
2 pal o VREFVRGN_CA_SCDI MVA_EN 20p < VREFMRGN
ADDR=0x30( WR) / 0x31( RD) Al bRl 1/ 6.
SiA2 P3| 10 — 2 MF-LE
VREFNRGN_CA_SCDI MVB_EN 407"
pal 11 27
VREFVRGN_DQ_SCDI MVB_EN =
ps| 12 27
45 [TEy___=1 2C PCAO557D SCL s pgl 13 VREFNVRGN_FRAVEBUF_EN
5@y =1 2C PCAYS57D SDA 2|SpA P74 NC
PCA9557D_RESET_L
RESET* |15 - -
B aw <
~ ©
—
£ 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 PROPERTY O ASPLECUPUTER I NG | THE | POSSESaeR
AGREES TO THE FOLLONNG .

PART NUVMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
116S0004 1 RES, MIL FI LM 0, 5% 0402, SM LF R2903 CRI TI CAL NO_VREFMRGN L oL o Pt
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI Tl CAL NO_VREFMRGN ST ORRTNG NOVEER =
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2909 CRI Tl CAL NO_VREFMRGN D 051- 7546 A 0.0
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2911 CRI Tl CAL NO_VREFMRGN d} APPLE | NC. =T =T =

NONE 27 96
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Page Not es

: =PP1V5_S0_MEM A

A

SYNC_DATE=07/ 22/ 2008]

OR

Power aliases required by this page:
- =PP1V5_SO_MEM A
s =PP1V5_S3_MEM A +C3110 [+ C3111 |+ C3112 |t C3113 |1 C3114 |+C3115 [+ C3116 |+ C3117 |1 C3118 |1 C3119 |:C3120 |1+ C3121 [+C3122 [1C3123
| e saewA -0 TUF -0 IUF~ -0 1TUF —- 0 1UF -L 0 1UF -0 1UF -0 IUF -0 IUF —-0 1UF -0 1UF -0 1UF -0 1UF -0 TUF — 0 1TUF
- =PPOVTS_SO_MEMVTT_A I, i T, % T, 8% T, 8% T, 8% T, 8% T, 8% T, % T, 8% T, 8% T, 8% T, % T, i T, 8%

- 2 2 2 2 2 2 2 2 2 RM RM CERM CERM CERM
SN (28 339 o o o ol ol ol ol Eom ol & &5 &5 &5 &5
Signal aliases required by this page: 1 C3100 1 C3101
- =12C_SODI MVA_SCL L 10UF - 10UF

—— 20% -1 %0%
- =12C_SODI MVA_SDA % 3V 3V
BOM options provided by this page: 603 ,» PPOV75_S3 MEM VREFDOQ A
( NONE) l
— 1 C3130 1 C3131
—— 2. 2UF —— 0. 1UF
R v
2 Con 2 cerm
405 LF 05
L 1 REFDQ SSo2
3 Vss D4 4 MEM A DQ<4> @ s
o 15 [Ty MEM A CKE<0> ;: ke ——RETS, ;g MVEM A CKE<1> s 5 15CED Em //: xiz i g CRITI CAL ?,fso g MEM A DQ<5> > 25 0
VDD VDD 88 15 (B
77 78 MEM A A<15> o 91~ vss DQSO* 10 MEM A DG5S N<O> @y 15 0
loNc J3100 A gLy o
o 15 [Ty MEM A BA<2> 79 BA2 E-RT-THB Al4 80 MEM A A<14> am s e o 15 [Ty MEM A DVKO> 11 DVD J|:3R1:'LTOHBO DQS0 12 MEM A DQS P<0> P
81 —~ 82 13 V- - - V- 14
VDD 0 VbD 15 S P > 16 MEM A DQ<6>
MEM A A<12> 83 AL2/ BC* ALl 84 MEM A A<11> 15 88 o0 15 By MEM A DO<3> DR L] DB DO B 15 5
e D 55 am 17 N 18 7
o 15 [Ty MEM A A<9> 85 A9 e A7 86 MEM A A<7> a5 e o 15(Bry MEM A DQ<2> D®B 3 o DQY MEM A DQ<7> a5
87 VDD n N VDD 88 19 Vss > Vss 20
o0 15 [Ty MEM A A<B> 89 A8 Fdel A6 90 MVEM A_A<6> TS e o0 5By MEM A_DO<9> 21 e 4 5 DQL2 22 VEM A_DQ<8> oy 15 o
o0 15 [Ty MEM A A<5> 91 A5 § g Ad 92 MEM A A<4> Ty 25 0 o 15¢@ry MEM A DO<13> ;: DO § a DQL3 ;g MEM A DQ<12> @ 5
93 VDD 4 Vo, | 94 vss S Vss
o 15 [Ty MEM A A<3> 95 A3 %v A2 96 MEM A A<2> s e o0 15¢Ey MEM A DOS Ne<1> 27 DQs1* gv DML 28 MEM A DMk1> s e
o0 15 [Ty MEM A A<l> 97 AL 8 A0 98 MEM A A<O> QT 5 o0 o0 15¢CBy MEM A DQS P<1> 29 DQS1 RESET* 30 MEM RESET L a2 o
29 VDD a VDD (| 100 31 vss g vss 32
o0 15 [Ty MEM A CLK P<0> 101 CKO . KL 102 MEM A CLK P<1> ) s e o0 15¢CEy MEM A DO<11> 33 DQLO ¢ DQL4 34 MEM A DQ<15> @ s
5 15 [T MEM A CLK N<O> 103 CKO* CK1* 104 MEM A CLK N<1> a5 o 5 15 (B MEM A DQ<14> 35 DQL1 DQL5 36 MEM A DQ<10> @ 15 0
105 VDD VDD 106 37 vss vss 38
o 15 [Ty MEM A A<10> 107 AL0/ AP BAL 108 MEM A BA<1> am s e o 15¢@ry MEM A DO<16> 39 DQL6 D0 40 MEM A DQ<21> @ s
o 15 [Ty MEM A _BA<O> 109 BAO RAS* 110 MEM A RAS L ) s e o 15¢gry MEM A DO<18> Z; DQL7 DQR1 Zi MEM A DQ<20> @ 5
111 VDD VDD 112 Vss Vss
o0 15 [Ty MEM A VE L 113 ViE So* 114 MEM A CS L<0> am s e o0 1By MEM A DOS N<2> 45 DQs2* D\V2 46 MEM A DMVk2> s e
o0 15 [Ty MEM A CAS L 115 CAS* ooTo 116 MEM A ODT<0> s e o 15 By MEM A DQS P<2> 4; DQs2 vss ‘s‘ﬁ
117 VDD VDD 118 4 VsS D22 MEM A DQ<17> @ s
o0 15 [Ty MEM A A<13> 119 A13 ooT1 120 MEM A ODT<1> s e o0 15¢CBy MEM A DO<23> 51 DQL8 D23 52 MEM A DQ<22> @ 5
o 15 [Ty MEM A CS L<1> 121 s1* NC o | 122 o 15CEry MEM A DO<19> 53 DQLY Vss 54
123 VDD VDD 124 S5 vss D8 56 MEM A DQ<29> @ s
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DDR3 RESET Support

MCP79 cannot control this signal directly since it nmust 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 'R3310
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=PP1V05_ENET_PHY ,
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Cgs7119 1 Cg711% 1 1 W Marvel | numbers, update for Realtek
=PP3V3_ENET_PHY ‘ ig{?:: ‘ e CRll—:T”I7C1A~'I':’
s = 202 402 FERR- 120- OHM 1. 5A
(43mA typ - 1000base-T) . . p 0402-LF
(19nA typ - Energy Detect)
WF: Marvel | nunbers, update for Realtek 1 1 g317U(F)=0 1 g317u?:1 1 g317U(F)=2 = 2—‘
CRI Tl CAL ) p— —
L37 Fi?ﬁ’ 3 I G AT
FERR- 120- OHM 1. 5A 402 402 402
0402- LF C3714 i C37151 7 61
0.1 F; 0.1 F;: .1 F;
2 = i( }{)2 i( }{)2 }{)2
402 402 402
PP3k‘V3 EI\éEgEBPWA . 4
\% EEE% JiC37U(F):5 1 C37U(f)=6 - =
p i o %ot =PP3V3_ENET_PHY_VDDREG ,
XoR XoR
485 485 If internal switcher is used, nmust place 1x 22uF &
1x 0. 1uF caps within 5nm of U3700 pins 44 & 45.
= NOTE: VDDREG rise tinme nust be >1ns to avoid damage to swi tcher.
T r r R347591 14RS?7K51 RS4 K1 RTL8211_ REGOUT
— w| |~ < (w0 | © o|o =
o< | N < < (] N ™ < . 0, 9
R3 " 1%755%':;: - il - d < < M:_lg:él} °‘§E¥v %150@ If internal sw tcher is used, nust place inductor within 5mm
19K A% \g/ ¥§J \E/ P \§/ \§/ 402, ,402 402, of U3700, and 1x 22uF & 1x 0. 1uF caps w thin 5nm of i nductor.
Alias to =PP3V3_ENET_PHY for internal swtcher. M:lgoé‘? E%A)lﬂév Z 3 g * 3 Z If internal switcher is not used, VDDREG and REGOUT can fl oat.
Alias to GND for external 1.05V supply. ab5,[ 1,42 Us(%\/l T
s rmy_=RTL8211 ENSVIREG > 3% |ensvrec RTLB8211CLGR REGouT| 48
TQFP
R3796 R3790
o 19 1 2 22 19 . 22 19 01
™ ENET_CLK125M TXCLK 5/0\/3\%\/ ENET_CLK125M TXCLK R > TXC RXC| > ENET_CLK125M RXCLK R 1 2 e — ENET_CLK125M RXCLK oD
fdow
NESLF o1 10 [y ENET_TXD<0> > 28 ltxoo] RaOfo] | 14 o | ENET_RXD R<0> R3791 22 1 2 _ ENET_RXD<0> oo 1 0
PLACE R3796 CLOSE TO U1400, PIN D24 o1 10 [y ENET_TXD<1> > 24 o RXD{ 1]/ TXDLY| 16 « | ENET_RXD R<1> 3792 22 1 2 3% TTISWW-LF 402 ENET_RXD<1> o 0 o
o 10 [y ENET_TXD<2> > 25 Tx02) RGM /M1 R 2]/ AND| 1T « | ENET_RXD_R<2> kggz 22 2 S O F 07 ENET_RXD<2> o e o
26 18 o 3 22 % -
o1 18 TR ENET_TXD<3> > TXO[ 3] RXD[ 3] / ANL > ENET_RXD_R<3> 1 2 L TEW V07 ENET_RXD<3> T 10 0
27 13 22
o1 10 oy ENET_TX_CTRL - TXCTL RXCTL - ENET_RXCTL_R R3795 1 2 w0 ENET_RX_CTRL @D i o
o1 18 ENET_MDC o 39 Ivoc MI+0] ]| L o o ENET_MDI _P<0> 35 01
-+ a3y ENET_MDI O <o VANAGENENT o0l 2 < o ENET_MDI _N<O> o o
R3724 M H 1 LA e a ENET_MDI _P<1>  myso
5
ot 10 ey ENET_RESET_L 1 2 RTL8211_PHYRST_L 29 |ppyrsTe RESET | vet A oepenoent 0 LY - ENET_MDL_RS1> o e
8 MO H2] | B o ENET_MDI_P<2> v oso
MDY 1 C3725 W29 oy ENET_MDI_N<2> o
) ) . 40 — 0. 1UF RTL8211_RSET o %6 |rseT REFERENCE -
ENET_RESET_L is not asserted when WOL is active. NO STUFF 2 e = > Mo +[3] |1 o o ENET MDI _P<3> gy ua
Hence, RC (R3725 and C3725) are nade NOSTUFF. g"" MI-[3]] 12 o o ENET _MDI_N<3> m 050
TP_RTL8211 CLK125 - 32 |cLkizs
R§74%9<1 cLacK LEDO/ PHYADO| 34 o o RTL8211 PHYADO
: %% o1 3 [Ty RTL8211 CLK25M CKXTAL1 > 42 |okxTALL LED LED1/ PHYADL| 35 o o RTL8211 PHYAD1
Mib\év TP_RTL8211 CKXTAL2 « B3 looaaz LED2/ RXOLY] 38 RTL8211_ RXDLY
2 L~ G\D—
C3790: R3755'| R3756" 'R3757
~RIBIS 1 4. 7K 4. 7K 4. 7K
1 ¥ OPS'.,:/ 5% % %
= T 1 1 1
R 2 M:ib\évz M:thzz 240_2L¥V
= Reserved for EM
per Real Tek request.
Et hernet PHY (RTL8211CL)
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3.3V ENET FET

@2. 5V Vgs: CRI TI CAL
Rds(on) = 90mGhm nmax '\93810
I (max) = 1.7A (850 RAT01P
SOT- 23- HF
« _=PP3V3_S5_P3V3ENETFET =PP3V3_ENET_FET ,
R3800*
10K
5%
1/16W
W65 0 k
P3v3ENET EN L 1190K; | pavaEnET ss 2|1
| ]
W 18y
801 b3 40, CERM
ssrvﬁngEAPj = 402
sorses | Kh
I
-
5|G7 Sl
. =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

I 1. 05V ENET FET

ES . _=PP1VO5_ENET_P1VO5ENETFET
—
N 1.8V Vgs
2[5 st C3840 J
2 ooy AP_PVR_EN AC OR SO_L 0. 108 —— CRI Tl CAL
io0v
2
= R3840 s 840
805 o slp s s =PP3V3_S5_P1VO5ENETFET TOOK $23128DS
SSMBNLBFEAPE | MBN15FEAPE 1 2__PIVOSENET_SS s Sorsa
sorses | K A > | o563 slﬂ/g}év
— t— L
R3842* 402 841 =PP1V0O5_ENET_FET
N M = 8
s[5t s, 835K ssmm%waﬁga
1/16W
4 a2 37 21 [T SMC_ADAPTER _EN "ﬂhgz
1 1 C3841
- P1VOSENET EN L ?%g,fle —— 9, 01LF
63 o1 60 40 42 37 21 7 [Ty PM SLP_S3_L [/ 1 5 éé‘ém
?841 Lt 403 P1VOSENET_EN L_RC
SSVBNL FEAPj
sorses | Kh
s
M
5[G7 Stz
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 t
Desi gns nmust ensure PHY is powered whenever RMGT rails are, or use separate crystal. SYNC_VMASTER=SUVA_MB8_M.B SYNC_DATE=07/ 01/ 2008
NOTI CE OF PROPRI ETARY PROPERTY
R328295 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
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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

0. 1UF —

0. 1UF ——0.1UF
10% —7— 10%
16V 5 16V
X5R X5R

CRI Tl CAL
T3900
o sagg—y ENET_MDI _P<0> 5512 ENETCONN P<0>
o1 saggry ENET_MDI_N<O> ) s11 ENETCONN N<O>
10 ENET_CTAPO
X —>
TLA- 6T213HHA
9 ENET CTAP1
o oy ENET_MDI_N<1> Lhi 8 5 ENETCONN N<1>
o1 33 ENET_MDI _P<1> 7 s ENETCONN P<1>
> Phbarw
CRI Tl CAL
T3901
o1 saggry ENET_MDI_N<2> bs12 ENETCONN N<2>
o1 saggry ENET_MDI _P<2> o) os11 ENETCONN P<2>
10 ENET_CTAP2
X —
TLA- 6T213HHA
9 ENET CTAP3
o1 saggry ENET_MDI_N<3> Lhi ) 8 5 ENETCONN N<3>

ENET_MDI _P<3>

s ENETCONN_P<3>

B @D

<— RX

Transforners should be
mrrored on opposite
si des of the board

'R3903
75

a
2 2

ENET _BOB SM TH _CAP

514- 0596

Et her net

Connect or
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=PP3V3_FW FWPHY , 5 1
7 M 1/0 138 mA
41201 41211 C41221 C41231 C4124i
1LéF . 1LéF Lé . 1L§§ .
10% —— 100 —— 10% —— 1\77;
0 k :
& Gwel G Sy Raﬂ T
i L4130
= . ) 120- OFIMF 0. 3A- EM D
114 mA FireWre PHY ppgva Fw EWPHY VDDA 1 ( Y17V 2
; LITNE-W DTH: m 0402- LF
@CM&DTFE
C4113('2 1 C4131 1 C4113!72: 1 A
llé;%:i 1 — 1Lé\¢
2 2 2
W S S|
L4110 1 L4135
. _=PP1V0_FW FWPHY 120- OHM 0. 3A- EM = 120- OHM 0. 3A- EM
135 m 1YY Y L2__PP1VO FW FWPHY AVDD 25 ™ PO e SerDes 17 mA PAe SerDes v3 FW FWPHY VP25 1 (Y YY) 2
0402-LF M RHVEoEW BIFES: 2 W oEW BIFES: 2 W 0402-LF
VOLTAGEST. O C4110 |rc4111 C41351 C41361 "OLTA‘I3
L TUF 1UE
b i Lo —
M 8505" 850
110 mA Digital Core ) 0 M VReg PWR
1C4100 1C4101 1C4102 14103 (14104 |1 C4105 |1 4106 C4141i 1C4140
L L TuF T L TuR T L TUR T L TUF 0. 1UF TUF
éxl T, 8%y T T8 T, 8% T, &% i 5 5%y
5™ M 5™ M M M a6y M
PEAGENENT-NGTESE| 328 &4179 ¢l 858 18 U488
2||50\0|d 2|2 |9|2 5|2 2| o|d|z|s|=||5|e 2|8|8|8| 1|3 o] @ CA170 poviov PO E FWRED C N rmur
U. LUF] [xsr402
DO10 ~—— VD83 —— ~_VDDH— ~VP- VP25 VREG PWR CA174 | pewiev pol E_FW R2D C P e
NGy BL3 |aTBUSS CRIO'\I'/: I:AL PG E_RXDON M o PCIE FW R2D N 0. 1UF| [xsraoz
NCxAL3 |ATBUSH w100 PCIE RXDOP| N7 o & PCIE_ FWR2D P
NGO ALL |ATBUSN PG E_Tx0ON M w PCIE FWD2R C N Cﬂlfui‘z |[lo%ieV POLE FWDPR N oy ov
= DS0 FW643 PO E TXDOPL N6 & PCIE_ FWD2R C P . X5R402
% D> :Ew gm Dol - ;; i‘i E: EB; m' ;(9) s 4176 }12%16V PCI E FW D2R P o 7 00
® MD—— —> - REFCLKNLN o PCIE CLK100M FW N 17 89 . X5R402
» [ =FW PHY_DS2 > E2ps2 (1PD) NT-21 POl EXPRESS PHY REFCLKP| N0 g POL E_CLKLOOM FWP gm0 BRACGEVENT-ROFE=R 2¢¢ &1178 ¢l 88 18 141888
92 3 EW PO_TPA N B8 [TPAON
0 s FW PO_TPA P A8 [TPpOP NT-4 (IPU T M o TP _FW43 TCK
s EW P1 TPA N B5 [tpalN NT-3 (1 Pl N o TP _FWs43_TDI
s FW P1_TPA_P 25 [rparp TEST CONTROLLER Iy R . WV o) =PP3V3_EW EWPHY , 5 s
TDO| —-
. FW P2_TPA N B3 [rpazn NT- 1 E| Pg ™E M o TP FW43_TMB
sogay FW P2_TPA_P <« "3 TPA2P 1394 PHY - FW643_LDO
52 38 B> Ewg $ES ll;l -—> ig 'TPBON NT-2 (I1PU) TRsT*pNL o FW643 TRST L R411%?<1 1|1Q§K166
92 38 ITPBOP
oo FW P1_TPB_N BS rpmiN legfé‘? E%A)lﬂév
02 a FWPl1_TPB P A6 1 1
FW P2_TPB_N B4 [rooon NT-10 (IPD)  waker@ o, FWPME L oo = 4B22) 2%z
» =PPVP_FW PHY_ CPS MEWP—‘_RM FIXMEII1 - TYPO IN SYMBOL REGCTL \REGCLT| D13 o FW643_REGCTL
. TPB2P El o FW43_ VAUX DETECT
D POAER MANAGEMENT VAUX_DETECT| -
R4160! ey FW PO_TPBI AS «—»_B7_[TPBI ASO NT-12 (1 PD)_— _ vaux Disale| D2, TP _FWs43_VAUX_ENABLE
390§7 8 B FW P1_TPBI AS <«—» S8 [TPBI ASL 13/( OD) clkrREQN| L2 FW CLKREQ L o v IR4A164 B
M:.lg}é’ s oy FW P2_TPBI AS s "2 TPBIAS2 :%.OQ)K
4925 FW543_RO B11 |ro Q’E;E\é’
2
R w0 amie  Jpen s
NT-14 (|1 PD) scFDAIN G o L
- SCl F <+ —
R4150 Bas mor NDTREE < (O, TReE NT NT-17 saFoour ML  TP_FW643_SCI FDOUT =
FW CLK24P576M XO 1 442 2 FW CLK24P576M XO R F13 [xo NOTE: NT-xx notes show NT-15 (1PD) saFwciF2 o TP FW643 SCIFMC
CRI TI (6AL 1102'\9/ FW CLK24P576M XI » G131 NT-9 tree order.
~Y415 o5 3
L 24 576m 102 R4161 |'R4170 TE-weas = > piese (1PD) SERI AL EEPROM NT-7 sa| M2, . FW643 SCL
TP_FW543_SM NL3
— ‘G322, 5 > "9aK - sv (1 PD) CONTROLLER NT- 6 Spa M1 g TP_F\W543_SDA
N ok TP_FW643_MODE_A o 92 e A (I PD) NT-18 -——1F —
ey WEW TP_FW643_CE —»_ 13 lce (1 PD)
402, 402 TP EW643 EW520 L ; D12 JFv620* (| PU) M SCELLANEOUS
TP_FW543_JASI _EN o Dlliasi_En(1PD) NT-11
TP_FW643_AVREG < A10 [avreG CH P RESET NT-5 PErsT*|,M o FWRESET L s
L TP_FW643_VBUF H13 [vBUF
FW643_PU RST L _» Ki3Jrwresets (1 PU) NT-8 'R4163
10K
TP_FW543 OCR10_CTL o J12 locR CTL_V10 5%
1 — — — - R CTL_
R4}7%2K 1C4162 NCx 213 ocr crL_viz (Reser ved) %gﬂé"
M:lég; f— gggﬁup Ss VREG VSS 2
Ay 2 M X5R o N o|f|v|a|tlol~olo o ot wo|lo|Ivsea~elo o~
402, B3| 5|82 0|0 3T2 TR 2|3 8|68 FIREE SIXIX| XXX ¥ ~ - - -
: : 3 #7978 E : FireWre LLC PHY (FW543)
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Power aliases required by this page:

- =PPBUS_S5_FWPWRSW (system supply for
- =PP3V3_FW LATEVG ACTI VE
- =PPVP_FW SUMNCDE ( power

Si gnal
( NONE)

bus power)

passthru summati on node)
aliases required by this page:

BOM options provided by this page:
FW PORT_FAULT_PU

» =PPBUS_S5_FWPWRSW

FireWre Port Power Sw tch
CRI TI CAL oM T
260 CRI Tl CAL
NDS9407 F4260 .
SA - HF 1. 5A- 24V

PDS540XF

CRI TI CAL
D4260

=PPBUS_S5_FW FET,

3 8 PPBLTl\‘S FW FWPWRSW F 1 2 PPBUNS FW FWPWRSW D
I = . 5_mm = . 5_mm
{ 2 ﬁ = ; \%ﬁ@gﬁ% 35 1812L15024HF \%ﬁ@gﬁ% 35 1
'R4260  cavep: L [ 1] (s
470K 0. 01yf —— —
Hew I p
2402 302
FWPWR EN L_DI V
IR4261
330K
%HSW
) SLF
FWPVWR EN L
Enabl es port power when macgilne bl
is running or on AC =l 261 Dl
SSMBNLSF SGIBT: KA SSIVBNl%EAPE
- sorse3 | Kh
[
2|G H ST DR
5[G7 s
43 42 3 21 [T SMC_ADAPTER _EN 4
o9 61 60 a1 42 31 21 7 [y PM_SLP_S3_L
FW PORTPWR EN FET
262
SSA%&l5FV D3
SOD- VESM HL{
167 st
s+ _FW PORTPWR _EN 1
« =PP3V3_FW LATEVG ACTI VE
s PP2V4A_FW LATEVG .
R4211* IR4212 Ji04210 R4219
19K o 2 19K %@va 23, 0M
wipd s < Hew 2 {E i
B I 2 U4210 :
P2V4_FWATEVG RC 4l LNVC7211 = Eé}zllzg
VIS L ATEVG EVENT L 2 L FW PORTPVR_EN .,
FWATEGV_3V_REF 3, v MBRO540XXH |1 4219
R4213 ’ g
42111 2
100pE —— %(/% 6K L ERM X5R
sl T REi
a6y 2402 RélZlKO =
L 1200K, FW.ATEVG _3V_REF Hysteresis:
1w 2.95V when port power is on
= hobh 2.81V on late Vg event and port power is off
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
740S0080 1 LI TTLEFUSE, 1.5A RESETTABLE 24V F4260 CRI TI CAL

FirewWre Port Power
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Power aliases required by this page:
w20 s =PP3V3 FW FWPHY
- =PPVP_FW PORT1
- =PP3V3_FW LATEVG R43821 R431£(3)0Kl
N{:ﬂ'; N{:qu
- =GND_CHASSI S_FW PORT1 b5, b5,
- =GND_CHASSI S FWEM _R . . . e W Phy
Signal aliases required by this page: F W PHY CO f S VAKE BASESTRIE — — —  — — *
(NONE) a Y pag I re re nti { raps e e
NOTE: This page is expected to contain WAKE_BASE=TRUE
the necessary aliases to map the Configures PHY for: EAV}EI—BNASBS&«E — =FW PHY_DS1 36
FireWre TPA/TPB pairs to their - 1l-port Portable Power C ass (0) =
appropriate connectors and/or to R43811
properly term nate unused signals. - Port "1" Bilingual (1394B)
BOM options provided by this page: N{:qu
( NONE) b5,
NOTE: FireWre TPA/ TPB pairs are NOT
constrai ned on this page. It is =
assuned that FireWre PHY page will
provi de the appropriate constraints s _FW PO_TPBI AS — NC_FWD_TPBI AS\vake BASE=TRUE
to apply to entire TPA/ TPB XNets. s FW P2_TPBI AS — NC _FW2_TPBI AS\wakE BASE=TRUE
" " 0236 _FW PO_TPA N — NC _FW)_TPAN VAKE BASE=TRUE
1394b i npl enent ati on based on Appl e e FWPO TPA P — NC_FW)_TPAP ke BASE=TRUE
FireWre Design Guide (FWDG 0.6, 5/14/03) . FWP2 TPA N — NC_FW2_TPAN yaKe BASE=TRUE
s FWP2 TPA P — NC FW2_TPAP NAKE:BASE:TRtE
2 FWPO_TPB_ N NC FW)_TPBN MAKE BASE=TRUE
3 H 0236 _FWPO_TPB P p— NC _FW)_TPBP ypke BASE=TRUE
Te r I I I n at I 0 n w FWP2 TPB N — NC FW2_TPBN vaKE BASE=TRUE
: . s FWP2_TPB P NC FV2_TPBP =
Pl ace close to FireWre PHY : = MRKE_BASESTRLE
Tl PHYs require 1uF even though
« EWPL TPBLAS. - pyy spec calls out 0.33uF w0
25
L A3EP i
Cabl e Power
I é"&g“” YoR =PPVP_FW PHY_CPS_FET . /v [*]a PPVP_FW CPS yae sase=truE — =PPVP_EW PHY_CPS ., CRI TI CAL
12l VRGP0 2 L4310 Note: Trace PPVP_FWPORT1 nust handle up to 5A
R4311: — VBB VST , =PPVP_FW PORT1 FERR- 250- OHM _FW p
470K " " n ' : 1 2 PPVP_FW PORT1 F
115 3 Snapback" & "Late VG' Protection oM a o
L w = PP2VA_FW LATEVG 14314 VNS HY
DP4310 ::g LO1U
CPS EN L_DIV 04 11i BAVOODW X- G 2 xg}z{
1 - 41
B AP EETY R4312! 0. O1yE : 1 PORT 1
1 M:]’\%DE I\E"\‘f‘P 1 330K ég 2 3 =
R4360 RA361 Y DP4310 4 Bl LI NGUAL
abz, BAVOIDW.X- G
15\'4\/ M:ls'\év CPS EN L )9OV,
5/5 i C43101 ;
0. 01uF o
s FWPL_TPA P — FWPCRTL TPA P ., 0% 6 T4310"
— BASESTRUE — X
020 FWP1_TPA_N — FWPORTL TPA N ., 402 T . 1394B- VD7
—  MARE BASESTRUE 4300  RT-THL
o EWPL TPB P = FN%EOBAS—T—fW % s 56 s _ =PP3V3_FW FWPHY BSS8402DW s FW PORT1_TPB N 1 [ TPe R
020 EWP1 _TPB_N — FN\AR/KEOBgtl__rIfEB N 6 (v vers) (FW PORT1_BREF) 9 pe<ry OUTPUT
S| GNAL_MODEL=| ENG_F%Y N s FW PORT1_TPB_P i TPB+ %p&ig
I RIE S
NO L e
) %A) = (GND_FW PORT1_VG) 5 Ve |
M}E}é’ M:}L}é’ s FW PORT1_TPA_N s [ orea bea | ]
2402 402, FW PORT1_AREF 5 TPA<Ry | NPUT
«» FW PORT1_TPA P \ R é:,wmg
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2 1 PLACEMENT_NOTE=Pl ace FL4520 cl ose to J4500
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1
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15
O XNC ‘ 45161 (|2 9s SATA HDD D2R UF P 1YY Y L2 SATA HDD D2R P oI 20 %0
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SMC_DEBUG_YES Tqe10 =0
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SYM VER- 1 1
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NOTE: Unused pins have "SMC _Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,
those designated as inputs require pull-ups.

. _PP3V3_S5_AVREF_SMC

52435 _=PP3V3_S5_SMC
C4902
22UF
23
U4900 i PLACEMENT_NOTE=Pl ace C4907 cl ose to U4900 pin F1
s or—SMC_EXCARD PVWR_EN <« B12 |P10 HS82117 PeOL L13 SMC_ PM &_EN oo 68 - — P
a3 SMC _RSTGATE_L < Al3 P11 LGA- HF PeLl KI2 o NG SMC Vel
o0 20 iy ALL_SYS_PWRGD _» A2 P12 (1 CF 3) Pe2| K11 NC =
o8 [T RSVMRST_ PVWRGD s B13 P13 OMT P63|_J12 > NC 4907 i
NCx—e— D11 [P14 P64l K13 o SMC_ADAPTER _EN QO 21 34 37 43 4alS o 2 0. 47UF
o com PM_RSMRST_L - Cl3 P15 Pes| 310 o NG LEEEE o100
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00 83 44 19 LPC AD<2> 8 P32 P82l C7 o PM_CLKRUN_L [oOT 19 4
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™ O -
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SMC_FAN 1_TACH > Gl2 |pcs prol_E2 L SMC PROCHOT -
. SMC_FAN_2_TACH - H11 |Pcs - eving
o SMC_FAN 3_TACH DT PHLI_F2 - SMC_THRMIRI P @
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SMC Reset "Button" / Brownout Detect
5243428 =PP3V3 S5 SMC
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“u T U5000 i
e 2 NCP303L SN et
SOT23- 5- HF 402
SMC MANUAL RST L
C5001 t
0. 01UF ——
prp—
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50 43 a2 SMC_ONOFF L
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CRI TI CAL
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MAKE_BASE=TRUE
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—— WAKE_BASE=TRUE SOT563- HF
1 SMC_NB_CORE | SENSE __ SMC_MCP_CORE_I SENSE " 1
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v 12 13 50 45 22 _SMC TCK R5080 10Kk , % UIeW WeiF a0z
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7 = 42 37 3s 21 _SMC_ADAPTER EN R5085 10K 4 2
12 _SMC_CASE OPEN R5086 10K 4 , % UI6W MELF 402
5% 1/ 16W M--LF 402
1
1 C5050 R5051 12 52 _SMC_EXCARD CP R5088 10K 2
0. 1UF 10K S TTeW W IF a0z
10%
2 >168\F/a ey w2 PMSLP S5 L R5090 100K 2
a0z 240 womon PMSPSIL ] R
US050 5| = 1
74LVCLGL/DRL SMC Bl L_BUTTON DB L
CLGLIDR, w s =PP3V3_SO_SNC
a2 SMC Bl L_BUTTON L 4 1 2
NC
2 _SMC_PAS R5089 10K .
Y% = 5% 17 T6W VF- LF 402
1 C5051
L g)g.vowF
2
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5

4

L PC+SPI

Connect or

CRI TI CAL
L
1
55909- 0374
M ST- SM
s _=PP3V3_S5_LPCPLUS a1 32
+ =PP5V_S0_LPCPLUS ‘
1 2 |4 LPC CLK33M LPCPLUS (s s
2 00 12 19 oy LPC_AD<0> s i LPC_AD<2> o 15 42 00 50
90 83 42 19 LPC AD<1> 5 6 LPC AD<3> 19 42 83 90
&> > . &>
» SPI_ALT_MOSI o o 10 [ ] SPIROM USE MB o
s % SPI _ALT_M SO Dl ST 2 | SPI _ALT _CLK )
% 02 12 1 [y _LPC_FRAVE L DYIEE 1 |e [ SPIALT CS L o -
w2 15 o PM_CLKRUN L PN 16 LPC_SERI RQ G 1
w2 o SMC_TNB < 1 T | LPC PWRDWN L T
o= DEBUG RESET_L DT 20 [3 1 svc 1Dl @D =
Al ternate SPI ROM Support @n S\ 100 DT S Vo o <
+ > SMC_TRST_L S e 24| o | SMC RESET L oD =
MUX SEL CONTROLLED BY FRANKCARD SW TCH ONCE CS1 |'S SUPPORTED | N MCP 2 om SMC_MD1 - 25 26 > SMC_NM oo 42
45 42 a0 [Ty SMC_TX_L ol 27 28 |, | SMC RX L [T « 42 43
29 30 - LPCPLUS GPI O oD
33 34
4a 3 =PP3V3 S5 LPCPLUS
@ a s =PP3V3_S5_ROM '-C':DSC:'-lLf
1
R5190 LPoPLUS ggwp 51650573 MCP79 | nternal SPI MJX Support
2 1
12% il M = NOT SUPPORTED IN REV A0O1 OR BO1 MCP79 Sl LI CON
Mibg’ vee
o 4 2 my_SPL_CLK_R : 1l w5 = SPI_ALT CLK o + _=PP3V3 SO_LPCPLUS
w1 = ry_SPI_NOBI_R 2 Y-Pl 3LLJJ§B]ig'22LE 4 SPI_ALT_MOSI oo s s =PP3V3 S5 LPCPLUS
. . MCP_CS1_YES
TN | 7 SPI _CLK_MUX s I\/CP SPI Q/ d R5140* -
I?Sll%%1 CRITI AL D1 SPI _MOSI _MUX % erri e t I ONS 100K . s LPC FRAME PU
ME}S@ .. SPLROM USE M.B 10 |set o lhs MCP79 REV AO1 REQUI RES EXTERNAL MUX, REV BO1 STILL DOES NOT SUPPORT | NTERNAL MUX NLW V’% 2o MCP_CS1_YES
o D SPI ROM USE_M.B K 140 R6141
@ s 1 SSMBI16FV 118w
SEL HI GH OUTPUTS TO D (ON BOARD ROM SO0 VESw 1 iz,
MCP_CS1_NO
SEL LOW QUTPUTS TO M ( FRANKCARD ROM €L R§14§ LPC FRAME R L 19
3 =PP3V3 S5 LPCPLUS LPCPLUS From Frank Card 1,9, 2
JiCE}lU%4 *EfngLAEWm7WE=PI hce near J5100
o 40
LPCPLUS zgg E MB _ =SPl_CS1 RL_USE MB
@ I g“" SPI_ALT M SO g SPL_CSTo R LrSE SPL_CS s e:nd
VT 1
90 4 21 qm—SPl_M SO 1 v+ M| S MEP_CS1_NO Pul | -up on debug card I\/CPﬁgilél_\?(ES
% 2 [y Skl _CSO_R L 2. US120 M|4 sarcsy mm SUR5127SP| ALT,CS L oy e 1 To Frank Card
Pl 3USBL02ZLE 5%, LA
TQOFN DrL 7 SPI _M SO MUX O 44 53 M:%}é’ PLACEMENT_NOTE=PLACE NEXT TO U5120
D | 6 sP_MB cs L MX hob
CRI TI CAL 'VCP—OCSLNO
10 |seL o8 oy 50R5126 SPI_WLB_CS_L oy =
aD 5% MCP_CS1_
= v R5 1;})&1 =PP3V3_S5_ROM § 44 55
9%
VP _CS1,_YESaL PCPLUES Y o SPI Frequency C anp
1 2 - ENSURES MCP79 SPI_DO OR SPI_CLK I NPUT |'S LOWWHEN STRAP | S LATCHED. NOT NEEDED FOR BO1 OR LATER.
/5%y PLACEMENT_NOTE=PLACE NEXT TO U1400
Nﬁay NO STUFF
Keep very short R5161
MCP_FORCE_SPI L 1,22  sp_mosl oo 55 50
2+ =PP3V3_S5_MCP_AO1 MCP_AD1&MCP_AD1Q 1w
ME- LF SPI _CLK 53 90
MCP_A01&MCP_A01Q ?160 hos @
SPI MJX BYPASS R5163! SSMSNLSFEARE MOP_AO1EMCP_AD1Q
100K — —
1/ 18 R5162
LPCRLYS NOT W65 2 LA SN2
0 MCP_SPI _FORCE 118w
53 44 (OO} SPI_CLK MJX 1 2 SPI_CLK R (T 21 44 90 LELown
e LPCPLUS MCP_AO1&NMCP_A01Q = 405
"ios" R5157 ?160 Lt
s 14 qomp—SPL_MOSI_MUX AP0 2 SPI_MOSI_R g et 4w SLP_S3# nVidia recomendation, SSMBNLISFEAPE |\
5% not conpatible wi th button-mashing. —
LR MOP_AO1&MCP_AD1Q )
0 R5160 567 s
53 44 SPI_M SO MJX 1 2 SPI_M SO 21 44 90
m = s n s PMSLP S8 L 1,0 2 MOP SPI_FORCE L LPC+SPI Debug Connect or
1/ 16W o R
Mok %El/f‘é” = SYNC_MASTER=CHANG MPS_M.B  SYNC_DATE=07/ 01/ 2008
402
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MCP79 SMBus

s =PP3V3 SO SMBUS MCP O

" OII

Connecti ons

SMC " 0"

s =PP3V3 GPU SMBUS SMC 0 SO

SMBus Connecti ons

SMC " A"

SMBus Connecti ons

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

s =PP3V3 S3 SMBUS SMC A S3

SMC
w4900
( MASTER)

a2 SMB A S3 CLK —

R5270"

2. 2K
5%

1/ 16W
M- LF

402,

(Wite:

TRACKPAD
J5800
0x90 Read: 0x91)

=1 2C TPAD SCL

SMBUS SMC A S3 SCL
RUE

—— MAKE_BASE=T

a2 SMB_A S3 DATA —

SMBUS SMC A S3 SDA

=1 2C TPAD SDA

~ MAKE_BASE=TRUE

1 1 1 1
MCP79 R5200 R5201 SO-DI MM " A" SMC R52507] | R5251 GPU Tenp (Ext)
. ; 1 : 5 EMC1043- 1:
pro wadn S S Hiow e om0 o wadn S S Yiow s e o
( MASTER) VELE MeLF (Wite: OxAO Read: OxAl) ( MASTER) VEoLE MLF (Wite: 0x98 Read: 0x99)
2 2 2 2
o0 2113 7 SMBUS MOP 0 CLK —  =12C SCDIMWA SCL 2 22 SMB O SO_CLK ——93 SVBUS SMC 0 _SO_SCL =SMBUS_GPUTHVENS SCL s
NAKE_BASE=TRUE — — MAKE_BASESTRUE —
o0 2113 7 SMBUS MOP_0_DATA —  =12C SCDI MVA SDA 2 4«2 SMB_O_SO_DATA ——93 SMBUS SMC 0 _SO_SDA ——  =SMBUS GPUTHVENS SDA w
NAKE_BASE=TRUE = MAKE_BASESTRUE
J I
SO DI v " B" GPU Tenp (Int)
33200 @6: UB000
(Wite: OxA2 Read: O0xA3) (Wite: Ox9E Read: Ox9F)
—  =12C SCDIMVB_SCL 20 =GPy 1 2CS saL ”
—  =12C SCDIMVB_SDA 2 —  =GPU 12CS SDA ”
n n H
ExpressCard Sl ot SMC "Battery A" SMBus Connecti ons
33500
s =PP3V42_G3H_SMBUS_SMC BSA
=SMBUS_EXCARD SCL a2
—  =SMBUS EXCARD SDA 32 SMC R5280* R5281 Battery
1. 6K 1. 6K
b Wi S S Hiew 26955
(MASTER) VF; LE VE: UF (See Tabl e)
402 5 2402

a2 SMB BSA CLK

—93 SMBUS SMC BSA SCL

=SMBUS BATT SCL

a2 SMB_BSA DATA

~ MAKE_BASE=TRUE

—93 SMBUS SMC BSA SDA

=SMBUS BATT SDA

~ MAKE_BASE=TRUE
|

Battery

MCP79 SMBus

s =PP3V3 SO SMBUS MCP 1

n 1ll

Connecti ons

Battery Manager - (Wite:

Battery LED Driver

Battery Tenp - (Wite:

0x16 Read: 0x17)

0x36 Read: 0x37)

0x90 Read: 0x91)

(Wite:

ALS
J3401
0x72 Read: 0x73)

12C ALS SCL

12C ALS SDA

EMC1043- 1:
(Wite:

MCP Tenp
Us500
0x98 Read: 0x99)

=SMBUS_MCPTHMSENS_SCL

=SMBUS_MCPTHMSNS_SDA

Battery Charger
I SL6258A - U7000

(Wite:

=SMBUS CHGR SCL

0x12 Read:

0x13)

=SMBUS CHGR SDA

SMC " B"

SMBus Connecti ons

s =PP3V3_S0_SMBUS_SMC B SO

MCP79 R5230'| |'R5231 HDCP ROM
2. 0K 2. 0K
u2300 1/12://\01 iy/ﬂlew U2690 or U2695
( MASTER?) - LF M- LF (Wite: OxAO- OxAE,
4022 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

SMC

w4900
( MASTER)

a2 SMB_MGMI_CLK

R5290
4. 7K

5%

1/ 16W
MF-LF
402

1

2

1
R5291
4. 7K

5%

1/ 16W
U

, 402

14900
( MASTER)

sMC

a2 SMB B SO CLK

—93 SMBUS SMC B SO SCL
RUE

R5260"
3.3K
S0

1/ 16W
i

'R5261
3. 3K

5%
1/ 16W
M- LF

, 402

EMC1043- 1:
(Wite:

CPU Temp
Us570
0x98 Read: 0x99)

=1 2C CPUTHVBNS SCL

~ MAKE_BASE=T

a2 SMB B SO DATA

—93 SMBUS SMC B SO SDA
— RUE

=1 2C CPUTHVSBNS SDA

MAKE_BASE=T!

Vref DACs
u2900
(Wite: 0x98 Read: 0x99)

=1 2C VREFDACS_SCL

27

a2 SMB_MGMI_DATA

——93 SMBUS_SMC MGMT_SCL
— RUE

MAKE_BASE=T!

—93 SMBUS_SMC_MGMTI_SDA

=1 2C VREFDACS_SDA

27

—— MAKE_BASE=TRUE
|

a8

(Wite:

Battery Charger Tenp

TMP102: U5540
0x92 Read: 0x93)

=SMBUS TMPSNSR SCL

=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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PBUS Vol t age Sense & Filter

CPU Vol tage Sense / Filter

12 11 8 _=PPVCORE SO CPU XWZEO9 R5309 %315
L 5l 2 CPUVSENSE IN L4 R3K, SMC CPU_VSENSE — FD353320G
19% 5706
Pl ace short near UL000 center yiew 1 C5309 s+, PPBUS G3H P- CHN
o —— 0. 22UF 4 s D\s  PPBUS GBH VSENSE
g M N LI NE W DTFEO. 20 mm
2 X5R M N_NECK_W DTH=0. 20 nm
xR R5315: VoL TAGES T8, 5 Rs385
GND_SMC_AVSS 42 43 46 47 100K 27. 4K
Place RC close to SMC ;/F}E;:v w%@? D
GDU VOI t age Sense / Fl I ter 402 402,| Rthevanin = 4573 ohns
PBUSVSENS EN DI V SMC PBUS VSENSE
16 5 _=PPVOORE_GPU_REG XVB359 353353 R5316* R5386"
1 §h 2 GPUVSENSE IN 1 A\ 2 SMC GPU VSENSE [T +2 TOOR SR 7i§.5232%£)
Pl ace short near UB000 center yiow 1 5359 ;‘,F?E“v:; w%"g; 7? 20%
402 ——0,220F 402 , 402 o
2 & PBUSVSENS EN L G\D_SMC AVSS
02
GND SMC AVSS 42 45 a6 a7 Place RC close to SMC
Place RC close to SMC J
}_{ D
" 7\@B315
MCP Vol tage Sense / Filter . PBUSVSENS EN .l i} FDG633200 —
- . ! s
XW\b Enabl es PBUS VSense di vider when high.
2022« _=PPVCORE_SO_MCP 5§99 %5%399 -
1 2 MCPVSENSE_ I N 493K SMC_MCP_VSENSE o as
PLACEMENT_NOTE=PI ace near U1400 center 1458w =
M= LF 1 C5399
402 0. 22UF
8%
2 X5R
402
GND_SMC_AVSS ., 43 45 a7
Pl ace RC close to SMC
BMON Current Sense - Entire circuit nmust be near SMC (UW4900)
s =PP3V42_G3H BMON | SNS
BVON_ENG Ji N5
BMVON_ENG 313 g@{(’}UF
NC7SB3157P6XG 2
! 051%1;8 BMON | NA_OUT lles SC70 sel6  sSMC MUX_SEL ¢y s I 205" ]
T %}g « BMON_ENG 1
REGULATOR S| DE: 5 U51\§03 2| a0 ved B DCI N Current Sense Filter
] 3 R45:53391 Place RC close to SMC
os o mm CHGR CSO R P 5N 'gé?olw(a o > CHGR_BVON 3 4 BMON_ AMUX_our 14 23K SMC _BATT_| SENSEm «
BMON_ENG 1% R5380
VER 1 — 1/16W
_— CHGR CSO R N 4 rer| 1 IR5371 VE: L 1C5390 4.53K
= B% 15’0%( 402 —— 0, 22UF o Iy CHEGR AMON 1 2 SMC DOl N I SENSE o
LOAD S DE: an gzg% o 2 63 o
| 2yt 2t W | csseo
. . é}’%}é\/ GND_SMC _AVSS.; 43 46 a7 T ?:énv
Monitors battery di scharge 40 B
current frombattery to PBUS ODSNCAVSS 42 43 40 47
I NA213 has gai n of 50V/V
CPU VCore Hi gh Side Current Sensor
s =PP3V42_ G3H CPUCOREI SNS
' €5388 CPU VCore Load Side Current Sense / Filter
N 200 Pl ace RC close to SMC
=PPVI N | MVP_I ° I " Ro33l
o o= S5_CPU SNS VE L — 1 S 19K, SMC_CPU_I SENSE oo
R5388 13 = ISNS_CPU N HRto o Y R53321 | 5330
95 . ME- LF
0.001 LS SeroouT 2 CPUVCORE_HLSIDELQUT 2 A/ 2y SVC CPUH I SENSE [ B A N Current & Vol tage Sensing
2%
izg’g I SNS CPU P 4)ne REF| 1 i 1 C5335 Y 2 R SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008
2|4 402 ——0.22UF 402,
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MCP VCor rr
Core Current Sense GPU VCore Current Sense
, _=PP3V3_S0_MCPCOREI SNS
1 05420
0. 1UF
Qoor
2 &
° MCP VCore Current Sense Filter GPU VCore Current Sense Filter
= = R5493
v Place RC close to SMC 4. 53K Place RC close to SMC
us5420 R5470 0 > GEXI MVPE_L MO A P2 s GPUI SENS_P R5475
D MCPCORE! I'NA213 2. 53K 1 iew L A R3K, SMC GPU | SENSE D
95 65 COREI SNS_ N 5)n sc7o  our |8 MCPCORE | QUT 1 2 SMC_MCP_CORE | SENSE oo WL VY [oary 42
%
o s __ MCOPCOREI SNS P 4] ReF| L wow 1 C5470 R5491 Cag 1 C5475
402 10K —— 0. 22UF
—- g, 22UF 150 2 s GPUISENS N | —
oo i iy L
= W
GAD SMC AVSS P w02 R5498 GND_SMC_AVSS 2 43 15 47
1 10K 5
— New Gain: 2x can sense current up to 16.6 Anps e
Vios"
MCP MEM VDD Current Sense CE%,?,?
— 1|2 —
. =PP3V3_S0_MCPDDRI SNS Lot
50V
1.C5440 CERM
0. 1UF 402
S
" MCP MEM VDD Cu S il
 rmy_=PPNCPDDR | SNS_R U5440 i t[)rsw‘f:”t ense Filter GPU VCore Current Sense and GPU 1.8V Current Sense share
Rodas s CPA2333DRBG4 dual package opanp U5410
R5445 %3 DDRISNS P 1 3% 2 . DDRISNS RP 3], DFN R5440
0. 002 19 \1 MOPDDR [ oUT 1 4 23K, SMC_MCP_DDR | SENSE s
1% 1/ ow S8
4w R54NZ°§F 2 Ve 1/t
1206 17 r ME- LF 1 C5490
C o | DDRISNS N1 3 59¢, +s| DDRI SNS,R N o | R C
. =PPMCPDDR_| SNS P L o
feau e i
Vo5
S| GNAL_ MODEL=EMPTY 1% E?\AAZ._ZNEDEL=ENPTY = _GND SMC AVSS 4 43 a6 a7
R5441 -
4;104}3% il Y el SIGNAL_MODEL=EWPTY GPU 1.8V Current Sense
T Hew
| Y 5441
e
“* A70PF » =PP3V3_S0_GPULV8I SNS :
1] 2
-+ 1‘01% S| GNAL_MODEL=EMPTY ' %:_Smlzo
- 50V 20%
o 2 &,
o rmy_=PP1V8_SOGPU_I SNS_R U5410 GPU 1.8V Current Sense Filter
R5415 OPA2333DRECGA Pl ace RC cl ose to SMC
OPA2333s for proto are placehol ders for OPA2330 R54131[% » P1VBGPU P 1322 o PIVGGPUI SNS R P b o R5465
0. 002 ! 7 JPIVB soGRUlQUT 1 AR SMC_GPU_1V8_I SENSE o =0
1/ 4W NF- LF 1%
1286 5 R5%14 e 1 C5465
s PLVBGPU N 13 592 o P1IVBGPUI SNS,R_N - —o.220F
s qom =PP1V8_SOGPU | SNS % .
i b
S GNAL_MODEL=ENPTY S|LONAL_NEDEL=ENPTY GND_SMC_AVSS 42 43 46 a7
4410][3'2: : Ba 412 "SI GNAL_MODEL=EMPTY
B MCP MEM VDD Current Sense and CPU FSB 1.05V Current Sense share T S Hiew LAN B
CLF
dual package opanp U5440 o 2402 w5411
“* "Z70PF
1] 2
- JoL/n SI GNAL_ MODEL=EMPTY
B SH
CPU FSB 1.05V Current Sense Gain: 274 o
1.05V CPU Current Sense Filter
NC
431 u5440
R5431 s OPA2333DRBGA
e _LVOSCPU P 13 2% o 1VQ5CPUISNS R P 5 |, DFN R5495
o VI 7 CPULVO5_SO_LQUT s AR¥: |, svc cpu ks i sense —
R5§@3Lp6 %/:;%‘é’ 1 C5435
s AVOSCPU_N 13 595 o 1v05CPUI SNS 9. 22lF _
2 Current Sensing
ME- LF 402
A o Ty SI GNAL_MOOEL=ENPTY R GD SMC AVSS 13 45 16 a7 SYNC_MASTER=SENSOR SYNC_DATE=08/ 14/ 2008
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CPU Proximty/ CPU Die/Right Fin Stack Battery Charger Proximty

R5570 s PPV SO BATTCHARGERTMPSNSR
. _=PP3V3_SO_CPUTHMVBENS 1,47 R
i AR 5 165570 e s v e v e o, s s
402 s R5571' |*R5572
1 %ggﬁu 10k ¢ 240K
os 10¢gy CPU_THERVD_P U5570 18 %}E}é’ Us5540
! SI GNAL _ N[I)EL EIVPTY EMC1403- 1 = 402,01 |2402 HPAOD330A!
Detect CPU Die Tenperature 22 2| pp1 DN v |7 CPUTHVENS _THM L 45 ZSVBUS TVPSNSR_SDA 6 lspa ADDo-4
0. OO Lé - 3 ALERT* |8 CPUTHVBNS ALERT_L 45 =SMRUS ThPSNSR SO 1 s ALERTL3
CRI Tl —
02 9 =
# soqa>_CPU_THERVD N' 4 Cpara 1 2C_CPUTHVENS_SDA (g «s .
5| e svoLk |10 =1 2G CPUTHVBNS SCL gy s - + cs540
GND  THRM PAD | oL L e
6 11 PI acenent note: ‘ 2 o,
,,,,,,,,,,,,,,, "Place U5540 near battery ‘
- g e B doeent rote: T charger areurt J
S'G\'ALNDDEL ENPTY = "and close to left fin stack =
% 0. 0022 B T
Detect Right Fin Stack Tenperature BC84 37352 3 :gz
s CPUTHVENS D2 N
‘Pl acenent note:
'Pl ace Q6501 on bottom si de
"close to right fin stack
R5500
. =PP3V3_S3_REMIHMENS 1,4/ 2 PP3Vv3 S3 REMIHVENS R ¢
.
Y o o S S Y B e
402 . LU
- %9 " Re501| |'RS502 P y
%5 21 (B> MCP_THMDI ODE P %5 1052 197K
1 AL VoL : wpps < o
Detect MCP Di e Tenperature _Nu&_zgzlf': 1 US500 - 402, 2402
0.00 i —— EMC1403- 1
o 2 2lppr PN gigrw|7 REMTHVBNS THM L
J5502 3 . |8
781720502 0 21 (B MCP_THVDI ODE_N CRI . ALERT* |8 REMTHVBNS ALERT_L
W - SM s MCPTHVENS_D_P 4 CAliparal® =SNVBUS_MCPTHVENS_SDA gy
Det ect Ri ght Heat Pipe Tenperature C J sl G\JAL_NQ:;EC%ESNETI 5| o\ sMoLK |10 =SMBUS_MCPTHVENS_SCL_ (r 4
- 1 G\D___THRM PAD
51850519 NE 0. 00224F —— 6 1
8V
: R 'Pl'acement not e:
O—1 NCP acenent note: '
= s MCPTHVENS D N 1 | Place US500 near MCP
'Pllacenent note: |
Keep 2 caps as cl ose .
'to I C pins as possible ‘
R54575O
s _=PP3V3_S0_GPUTHVSENS 1 2 PP3V3 SO0 GPUTHMSENS R
% WEEENEE A MW
M:lﬁ'\g\/ VT AGESSYSY 1@5%0
402 u
5 3 R5551'| ['R5552
%5 76 (B> GPU TDI ODOE P M 10K 10K
1 118 2w
S| GNAL_ MODEL=EMPTY Vi Né- bF Q/E- LF
i 1 = 402, 2402
Detect GPU Di e Tenperature C5551 U5550
0. 0022585 —_— EMC1403- 1
o 2|ppr N ierw |7 GPUTHIVBNS_THM L
%5 76 (BT GPU TDI ODE_N 3| o ALERT* |8 GPUTHVBNS_ALERT L
= GPUTHVENS D P 4] ppp R T CAiparal =SVBUS_GPUTHVBNS_SDA _(pry «s T S
Detect Left Heat Pipe Tenperature S| GNAL_MODEL=EMPTY 5| one sMoLk |10 =SMBUS_GPUTHVBNS SCL (45 er ma €nsors
. C5552 1 G\ND  THRM PAD SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008|
BC84 0. 0022uF — 6 11
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VE-LF
402
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100K 5
17180 660
W L e %oozm X- G
- SOT- 36

[y SMC_FAN 0_CTL

3
AYENEE : FAN LT_PWM

518S0369

.« =PP5V_S0_FAN _RT

R ght Fan

« =PP3V3_S0_FAN RT

w2 qor—SMC FAN 1 TACH

R5660*

47K

5%

1wl

R5665 402,
L AK,  EAN RT_TACH

R5661!
100K

2
q %7%%90\/\/ X- G
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U5701 CHI P DECOUPLI NG

PLACE C5701, C5702 & C5703
CLOSE TO U5701VDD PIN 22

PLACE C5704, C5705 & C5706

CLCSE TO Us5701 vDD PI N 49

R§794—PP3V3 S TPAD

PP3V3_S3_PS M N _LLNE W QTH=0. S0MM
M N-NECK-W BTH=0. 20MM %
116w
Jics701 105702 J;C5703 1C5704 105705 |1057068
4. 7U —— 100PF 0. 1UF —— 100PF -0, 1UF ——4. 7UF
B T, T 1% T, %, Ty T, i
X5R CERM X7R- CERM CERM X7R- CERM X5R
603 402 202 402 202 603

W5 _CONTROL_KBD

1 B

TPAD BUT:I'O\IS DI SABLE

o BUTTON DI SABLE p| ACE THESE COMPONENTS CLOSE TO J5800
THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON M.B

@701
SSM3K15FV

SOD- VESM HF

SMC_LI D

43 a2 a1

w

o,
K
s

S

1ic

THE TPAD BUTTONS W LL BE DI SABLE

VWHEN THE LID | S CLOSED

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o
PSOC USB CONTROLLER ‘ C e amer [ ree | Vs | o
I TMP102 v+ 10UA 2.55 KOHM 0.0255 V | 0. 255E-6
I 80UA 0.204 V | 16.32E-6
| 3v3 LDO VDD | 60MA MAX 10 OHM | 0.6 V 36E-3
USB | NTERFACES TO MLBRACKPAD PI CK BUTTONS | VOUT | 60MA MAX 0.2 OHV 0.012 V 0. 72E-3
SPI HOST TO Z2 KEYBOARD SCANNER | PSCC VDD 8MA (TYP) | 1.5 OHM 0.012 V 96E- 6
| 14NA ( MAX) 0.021 V 294E-6
%ﬂsm = I 18V BOOSTER VIN AMA (MAX) | 4.7 OHM 0.0188 V | 75.2E-6
****** |
s, PLCKB_L Q9% |
s« BUTTON DI SABLE |
o+ Z2_HOST I NTN B |
o W5_LEFT_SHI FT_KEY T LIS O ‘
s W5_LEFT OPTI ON KEY
: _ _ L | TPAD_DEBUG
g‘g <ol sJ@ als lelals|o ' PSOC PROGRAMM NG CONNECTOR o2
mll\lﬁlmlmI’\I% 8 olvlmlololvl | TEST PO NTS ARE FOR ON BOARD PROGRAMM NG J5702
|
» W5_CONTROL_KEY lpp 3 RRE2R2R”""ER228Y p2 2042 w6 KBDI7,. | FHLOC 4% 855125
57 Z2_KEY ACT L 2lp27 1 P2 041 W5 KBD16N,, | chio
s 7 Z2_BOOT_CFGL 3pa 7 CRI Tl CAL P4_6[40 W5 _KBD15_Cs |
TP_P4_5 4ps 5 uUs701 P4_4[39 W5 KBDI4, ., | , =PP3V3_S3_TPAD 1
s, _Z2_DEBUG3 S ps_ 3 CY8C24794 P4 2|38 W5 KBD13, ., 20
o7 _Z2_RESET 6pg 1 MF P4 037 _Ws KBD12,, | so_| SSP_SCLK P1 1 3 I'SSP CLOCK
w7 _PSOC_M SO 71p3”7 (SYM VER2) P3 636 W5 KBD11,5 | | SSP_SDATA P1_0 4o | 1sspoata
2, PSOC F_CS L 8p3 5 APN 337S2983 P3_4[35 WS KBD10,s |
o 7 _PSOC_NMOSI 9P3_3 MT P3_2|34 W5 KBD9 5 | NCx_8
57 PSOC SCLK 10p3™1 P3 0/33 W5 KBD8, 4 |
wr Z2_M SO 1l p5~7 P5_6(32 WS _KBD7 ; |
w7 Z2_CS_ L 12p5 5 pP5_4[31 WS KBDI1 ; o |
s Z2_MOSI 13p5_3 P5_2|30 W5 KBD2 ;s |
v Z2_SCLK 14P5—1I\Lnf0H r\oomvo P5_029 WS KBDS s |
u.u.u.u.>5d>u.u.u.u.u.u_ PAD |
NON[O[O[O[AN[M[I O[O [0
e [ N OO OO [N OO |
N W;l o | SOLATI ON CI RCUI T
W5_KBD5; 5 ! , =PP3V42_G3H_TPAD C5725
W5 _KBD6 ; 5 | g. luli
|
TP _PSCC SDA | | SSP_SDATA P1_0 I CRUTLCAL 20%
| SSP SDATA/ | 2C SDA | =PP3V3_S3_TPAD 2 STCrSZ0BARERPE 91,%%'/‘” =
TP_PSCC P1_3 [ ' Au57§ 4 WS_LEFT_SH FT_KEY
Z2_CLKIN: & | w W8 _LEFT SHIFT KBD 1|
‘ 3
|
o 1 SSP_SCLK P1_1 TP _P7_7 | !
| SSP SCLK/12C sSCL I
: , =PP3Vv42_G3H_TPAD
| CRI TI CAL
DI FFERENTI AL_PAI R=USB2_TPAD R527401 | . =PP3V3_S3_TPAD 2 5TCS7§§SSAFEAPE
90 20 USB_TPAD P 2 USB TPAD|R|P | Us726 W2 W5_LEFT_OPTI ON_KEY |
Yo PP3V3_S3_PSCC ., | w, WS _LEFT OPTION KBD 1
1/ 16W gg:gsa\mu PAI rgsaz TPAD B
V05" NET-PLATS| CAL. TYPEZUSB_80D I 3
I
TO MLB CONNECTOR
R5702 \ 1
o 20 USB_TPAD N 24 5 Uss TPAD RIN I
DI FFERENTI AL_PAI R=USB2_TPAD Y DI FFERENTI AL_PAI R=USB2_TPAD I —
iy SRS | ZPP3V42_G3H_TPAD
I
: =PP3V3_S3_TPAD 5 e
I
I
I
I
I
I
I
I
B
1
I
I
I
I
I
I
I
I
I

LID OPEN => SMC_LID LC ~ 3. 42V
LID CLOSE => SMC_LID LC < 0. 50V

WS_CONTROL_KEY

R5714
W5 _KBD15_Ci1 479

KEYBOARD CONNECTOR

8 50
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50 7
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KBD8

50 7
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KBD10

50 7

KBD11

50 7

%%%%%%%%%%%
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1%
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M- LF
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s . W5_KBD20

W5 _KBD21

50 7
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s0 7 W5 LEFT OPTI ON KBD
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5
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4
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5

4

PLACEMENT_NOTE=under L5800 on top side

: QVL
7
e
NO STUFF
CRI TI CAL
PLACEMENT. E=NEAR J5800
,=PP5V_S3_TPAD L5800 VeLTAGE=SYS
0. 01H- 0. 3A- 80V M N_LI'NE_W DTH=0. §0MV
SMEF, M NZNECK”W DTH=0. 20MV
LYY Y L4 PP5V_S3_TPAD F
2 YY Y L3 TPAD_GND_F
VOLTAGE=0V.
M N_LI'NE_W DTH=0. 50MM
M N_NECK_W DTH=0. 20MV

1, ;/A 2
i

PLACEMENT_NOTE=under L5800 on top side

To detect Keyboard backlight, SMC will
tristate SMC_SYS_KBDLED:

LOW = keyboard backl i ght present

HI GH= keyboard backl i ght

BOM OPTI ON:  KBDLED_YES

not present

R5853 ALWAYS PRESENT

BOCSTER +18. 5VDC FOR SENSORS

PP5V_S3_TPAD_F

APN 15250504

BOOSTER DESI GN

CONSI DERATI ON:

- POVWER CONSUMPTI ON

- DROOP LI NE REGULATI ON

- RIPPLE TO MEET ERS

- 100-300 KHZ CLEAN SPECTRUM

- STARTUP TI ME

LESS THAN 2MB

- R5812, R5813, C5818 MODI FI ED

| PD FLEX CONNECTOR

B
L
802
3. 3UH 870MA R5806
w ol | NPUT SW T Sw 5%23 M N_LI NE_W DTH=0. 50Mv PP18V5 S3_SW, , 0, PP]_8V5+6153
QoSsdy o somi VLF3010AT- SM HE WIN LI NE_W DTF=0. SOWM LT N_NECK_W DTF=0 Y200 o APN 51650689
I 0. 20M1 M N_NECK_W DTH=0. 20 BO520WBXG 116w
0 o SW TCH_NCDE=TRUE APN 3715031 . Mior CRI TI CAL
R5812 0
M LN wonieo|soMPPSY_S3_BOOSTER i g§p8p18 M 55500, 0227
M N_NECK_W DTH=0.20MV T8, %/A’lew oJsom fypeiibe
APN|, 35351401 2 e 402" .., TPAD_GND_F 2 1
w, Z2_CS L 4 3 Z2 KEY_ACT L,
N 105819 « - Z2_DEBUGS 6 5 Z2_RESET | ..
1 Us805 FB| 4 BOOST_FB L TUF 0 » Z2_MOSI 8 7 PSCC F CS L,
TPS61045 R4 w7 £Z2 M SO 10 9 PICKB L
3 N r 72, BOOST_EN %5 w+Z2_SCLK 12 11 PSOC_M SO, ..
] . . Z2_BOOST_EN 14 13 PSOC_MOSI .,
s1 CRI Tl CAL ‘R5813 22 HOST | NTN 16 15 PSOC SCLK, .,
s o 715K . 1 Z27BOOT_CFGL 18 17 =1 2C TPAD SDA .,
THM 3/ Tow "Z2_CLKI N 20 19 =1 2C _TPAD_SCL
7 51 PAD 1 R e
1¢C5816 1¢5817 A Ro811 , o 2PP3V3 _S3 LDO  5eam  22/°°%721 osom __ _PP18V5 S3, .,
——0.1UF —— 2. 2UF (= T B Tor 0.20MV 0. 20MM
I 1% PR Pow I
2 152 o 2§ e
7 TPAD_GND_F
. PPSV S3_TPAD F 4 j% PP5V S3 VR
%
e
«.PP3V3_S3_LDO
CRI [TI CAL
APN (35351364 ©
£15ihi 105838 105854
DD R
1 a8
155908 Vo802 g S
2 ilee ™ vourl 3PP3V3_S3 LDO R NE K3 cerm 2 %
603 GND
<
= ;TPAD GND F

, =PP3V3_S0_TPAD
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b5,
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Digital SMs

Pull -up required if SMS_INT_L not used.

= =PP3V3_S3_SMS5

‘ ENG DI GSMS Desired orientati on when
- ENG_DI GSMs Ceida-
=PP3V3_S5_SMC N o Ji %E] 1 %2 pl aced on board top-side:
N VDD _VDDI O F
32 .=12C SMs_SCL 652930 _ l11ne T §EB R I
L FW PROD_DI GSMS 7l 31043 1o 1 1 A O
402 .=12C SM5 SDA 8lsy CRITICAL = = x Front of system
- - 1 NC z
v emSMVB_INT_L AT — +Z (up) J/
5 |css < -10NC
! 3 ENG DI GSMB o8
~ ™ Circle indicates pin 1 |location when pl aced
5 %EW ENG_DI GSMB in correct orient gt ion P
Stuff R5931 AND NoStuff R5932 to use U5930 =
= NoSt uf f R5931 AND Stuff R5932 if U5930 is not used
R5921 PULLS UP SM5_PWRDN TO TURN OFF SMS WHEN PI N IS NOT BEI NG DRI VEN BY SMC
=0 =PP3V3_S3_SMB, iy Desired orientati on when
s, LCS}QU%Z JiCS?:ZG pl aced on board top-side:
R5921! Vo 2 468 i
e v U§920 402 003
b5, . AP344ALH 4 il =
ES voutx| 12 SMS X AXI S oo 2 E
a2 SM5_ONOFF_L — SMB_PWR 5 CRI Tl CAL X ront of system
o — MAKE_BASE=TRUE | S\VB SELFTESP Zs {Brv 10_svB_Y_AXI S oD +Z (up) : ¢
8 SM5 Z AXIS P
15 s VOUTZ| oD O
NC _4_|res
'R5922 . S . .
10K &%i i%% Circle indicates pin 1 |location when placed
ey neo e N 16 NG 105923 105924 [1C5925 In correct orientation
2402 G\D —ay 0 01UF  —— 0 0IUF
M| 2 gM 2 }2{“" 2 2M
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15 =PP3V3_S5_ROM

oqs SPI_NOSI

R6152
1 0 2

. SPI_M SO R

SPI_NOSI _MIX_ 1y o«

" ;‘gw PLACEMENT_NOTE=PLACE CLOSE TO U6100
Mios"

R6105
0

1 2

SPI_M SO MJIX g «

NO_STUFF
'R6191
0K

1
%

i

2402

NO STUFF
R6190'| R6100'| |'R6101 (p100: | CRITI CAL
s S Sy I e L
A R BlP U100
Re150 2 Wl w 32V T
soP
> SPL_CLK MIX_ 1,0, 2 whs SPI_CLK s scLk si/sicols
PLACEMENT_NOTE=PLACE CLOSE TO U6100 5% MX25L3205DMRI - 12G
1/ 16W
wpmm SPI_MB CS L Yoy 1| cer oM T )
SPI _WP L 3 wer/ Acc sa'siol
SPI _HOLD L 7] HOLD*
GN\ND
<
r - T T T T T T o T oo T oo~ 1
| MCP79 SPI Frequency Sel ect |
[
: Frequency SPI _MOSI SPI _CLK |
: 31 Mz 0 0 :
I 42 MHz 0] 1 I
[ [
| 25 MHz 1 0 [
| |
| 1 Mz 1 1 |
| |
25MHz is selected with R5190 and R5191

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

5%
i T6W PLACEMENT_NOTE=PLACE CLCSE TO U6100
402
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AUDI O CODEC

APPLE P/ N 35351527

N_LINE W DTH=Q.
XW5203 ngos \%?NEEQ’%\?TWS W
o 4V6_REG SENSE 152 1 2 PP4V6_AUDI O_ANALCG s 55 s
5%
16
[:ER%6222%1(}|M N_LINE W DTH=Q. 2 N_LTNE_W DTFEQ. 2 ME&W
¥ - M NN W DTH VY M N-NECK-W DTH= - 50MM
so 58505 =PP3V3_SO_AUDIO 1 (Y VY 2 ACE=3. 3 CODEC DVDD VDD _ADC_DAC .
0402 CRI TI CAL
06200 106201 |1 06203 062041|. |1CB206 1 C6207
72L§§ - L g 001U ¢ 001UF T60UF —L 0, 001UF -L 0. 001UF
\/’2 5 Sov 5 58 2% S 38 5 S9¥
55 v v v v
CASE-
e ol GND_AUDI O CODEC s 55 56 57 50
HDA_BI TCLK = o 3
= » o HOA_SYNC ‘ g g g R6203
v 2 D D ‘ 6 |BCLK § SPDI FOL_48 AUD_SPDI F_O 1 2 AUD_SPDI F_OUT ey 50
‘ 10 |syne SPDI FI / EAPD/ M DI - 1/ DM C- R|_47 1%
w2 omHDA_SDI NO 5_|soaTa_out CRI TI CAL \ M D AUD_SPDI F_IN (s
CODEC_SDATA_I N 8 |SDATA_IN U6200 SENSE_A|_13 AUD SENSE A s
R6250 ALC885- VB3- GR SENSE_B|_34 AUD_SENSE B am s
LGFP
6 AUD GPI O 0 1 33 2 AUD GPIO O0_R 2 |GPl 00/ DM G- CLK REV B3 PORT- A-L|_39 AUD Bl _PORT A L am s
faaney AUD GPIO 1 M:%"" 3 |GPIOL/ DM G- L PORT- A-R|_41 AUD Bl _PORT_A R ) s
PR
NC AUD Bl _PORT_C L NO TEST23 |PORT- G L PORT-F-L_16 AUD Bl _PORT F L s
AUD Bl PORT C R = 24_|PoRT- & R PORT- F- R_17 AUD Bl _PORT_F_R T 50
& PORT- F- VREFO|_30 AUD_VREF_PORT_F o 50
. AUD Bl _PORT D L 35 |PORT-D-L PORT- A- VREFQY DCVOL| 33 AUD VREF PORT_A o 5
s (@T} AUD Bl _PORT D R 36_|PORT-D-R PORT-E-L|_14 AUD Bl _PORT_E L TN 5°
PORT- E-R|_15 AUD Bl _PORT E R am =
NC BAL_IN L NO TEST18 |cD-L PORT- E- VREFO__31 NO TEST NC AUD VREF_PORT_E
NC BAL_IN COM No TEST19 oD GND PORT- B- VREFO__28 AUD VREF_PORT B o o
NC BAL_IN R NO TEST20 |CD-R PORT-B-L|_21 AUD Bl _PORT B L oD 57
PORT- B-R|_22 AUD Bl _PORT B R TS 57
PORT- C- VREFO_29 NO TEST. NC _AUD_VREF_PORT_C
BEEP 12 |geep PORT- B- VREFO2|_32 NQ TEST NC _AUD_VREF_PORT_B2
PORT-G L| 43 NOQ TEST NC AUD Bl _PORT_G L
%0 21 rry HDA_RST_L 11 RESET* PORT- G R_44 NQ TEST NC AUD Bl _PORT_G R
PORT-H-L| 45 NOQ TEST NC AUD Bl _PORT_H L
R6205 06220 PORT- H R_46 NO TEST NC AUD Bl _PORT_H R
1
100K g {UF . VREF|_27 AUD CCDEC VREE 'R6207
%mw o g 2 22 JDREF|_40 AUD_CODEC JDREF oK
5 2tF 242 2 2 nel 37 NC VRP %
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d} APPLE | NC. S— - =
NONE 63 96

8 7 6 5 4 3 | 2 1




« =PPVI N_SO_DDRREG LDO

. C7355 . =PPVI N_S3_DDRREG
TOUF
2 gggx, CRITI CAL | CRI TI CAL c7332 |1 c7333
X 1 1
5 C7330*, Cr331*|,
2208 e %QLJ/F i.gq/OOPF
. =PP5V_S3_DDRREG R7305 = YR 2 Y 2 5%
AN 2 V_S3 DDRREG VS5FILLT CASE- D2°'SM CASE- D2°'SM -1 4
; : &5 65
it 1
= 5
CRI TI CAL
@ 3 Q DDRREG VDDCBNS %7K0305DPB
VBN VBFI LT VLDO N R7 31]091 LEPAK. HE
- CRI Tl CAL VooasNS 8 1§}ZV CRI_TI CAL
> o, =DORVIT_EN 10]s3  VIT Enable MODE -4 402, Gr325 12 3 1. OUH 13A75. 6MOHM =PPDDR_S3_REG ,
« =D 11,5 VDDQ VITREF Enabl @ vesT| 22 DDRREG VBST 1|2 LYYV L2 Vout = 1.50V or 1.80V
» gn—DDRREG _PGOOD 13 _PGOOD VDDQ PGOOD ngsslcl)?e - Eﬂktht&:WBﬁE%:? e POVBOGST- S CRI TI CAL 15A max out put
25 =PPVTT_S3_DDR BUF ‘ 10mA max | oad o DRVH_21 GQPEFEREQPR%\E/H egg_gl . Liggoiﬁlzo (Q7335 linit)
o =PPVTT SO DDR LDO __ — 5 VITRER SYM (2 OF 2) DDRREG LL p f = 400 kHz
M NN H= Vout = VDDQBNS/ 2 24 \TT LL@—SWTQ—LNmt:lRUE CS;Q:;(?L E NGy,
XWr360vout = VITREF DRVL| 19 DDRREG DRVL RJK0301DPB CRI TI CAL
sm GATE_NODESTRUE LFPAK- HF C73411* 1 C7345
L 54 2 DDRREG VITSNS 2 rTsns sl 16 DDRREG CS s30gp - Jo0F P U340 |2
o —— 20
CRITI CAL CRITI CAL NCx_Z_|neo N e §8§/ ; 0{? (W 345
C723269 1 1 927361 NG 12 INc1 VDDGSET| 9 DDRREG FB 133 E- C2-SM 6 T X5 | PLACEMENT_NOTE=PI ace next to C7345
g°/ — - 2% VITGND _ THRM PAD GND PGND CS GND
X5R- gg 2 X5k CERM - 0 o 9 N PLACENENT_NOTE=PI ace next to 73ss XWI 335 =
DDRREG CSGND MDDRREG CSEND) 1582 ‘ NO_STUFF
NERERR-W BFFES: 2 T 1 ngo%(F) 1
= = W
cra50 RS T R 5
1 ( DDRREG EB)
0. 033UF —— XWr300 5|
My 0] Vout = 0.75V * (1 + Ra / Rb)
385 1
D_DDRREG GND
M NERECR-W BHFER: 8 T

VOLTAGE=0V

1.5V DDR3 Supply

SYNC_NMASTER=MB9_M.B SYNC_DATE=12/ 13/ 2007
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT’ 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 I N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
d} APPLE | NC. S— - =
NONE 64 96

7 6 5 4 3 | 2 1




. _=PPVI N_SO_P5VRTS0_NCPCORE

CRI Tl CAL
Cc7510|, [*C7511 s
22, ig%R
2 I TI CAL
CESEYDE%E% 603 &7510
S| 7110DN
PR 1212- 1
)
CRI Tl CAL
R75()()l C75101 1 C7§2%91 .t C7F561
12 ig2 (Internal 10-ohm path N 5 Lg%
; S 405K from PVCC to VCO) LY. TARY 851
abz, PP5V_SO0 MCPREG VCC
CRI TI CAL = LN :g :H:E :g CR| T| (:AL
S 33058}3& PVI N_P5VRTSO CORE PP3V3_S0_MCP_VREF =
i C7500+ C7504 C7503 1 '53P'§93H95DPB
%( ﬂgz 2 ™ ) i( 0/77 i( o/;:
8 PVCC VCC VREF3 402- Max | oad 100mA 402-1
Lpo_7 PP5V_S0_MCPREG LDO
CRI TI CAL = 6 _VIN LDOREFI N|_8 (SGND) COLTAGESS CRI I CAL %5%315 Vout = See bel ow
—PP5V RT REG L7510 P5VRTS0_BOOT 17 |poori CRI Tl CAL BooT2| 24 MCPCORESO_BOOT L7 6 1o
e = — = 2. 2UH 14A % P5VRTSO_UGATE 15 Juearer U7500 uearez| 26 MCPCORESO_UGATE - 6UH 30A- 1. 5SMOHM M
Vout = 5.03V LYY Y L2 P5VRTSO_PHASE 16_lPHASEL | o) 5oz PHASEZ| 25 MCPCORESO_PHASE MCPCORESO__P E\ 1YY Y2 eevoeocre isense 1 2 —PPMCPCORE._SO_REG
5A max out put pzszscz s LB PSVRTS0_LGATE 18l GATEL LoaTE?) 23 MCPCORESO_L GATE LEERQLBHEER 2 W eLios: s L Max Current: 25A7
o p (=PP5V_RTS0_REG) e 10 JouT1 N aurz2|_30 (=PPMCPCORE_S0_REG) 5 o5 47 __MCPCOREI SNS P C7566 1 N :
(Q7510 limt?) ‘ (=P5V_RTSO_EN) 14 |en Ene| 27 CRITI CAL * " —MPCOREISNS N | 10} @::( Q7560 Linijt)
— 1 C7516 9 BYP 2 —
f =400 kHz | L5 2 P5V_RTSO_FB 1 e REFI Ne|_32 MCPCORESO_REFI N Q565 87| f o T?((:)A?_ kHz
, i [8)3(&/\7516 P5V _RTSO_ILIM 12 liuim LIVl 31 MCPCORESO_I LI M LFPI§8§F%8DPB 1C7565 ORI T1 CA
805 29 ~SKI P* il . 1C7568
cg;gfg] 1PLACEMENT_NOTE=PI ace next |to C7516 2 Jen Lo rerl 1 VEPT%\G/E% MCPREG REF 1C7567 ,zg‘%%UF ii3;°’00UF
) L = —L ToUF .
3300 - PSVRTS0_VSNS 20 SECFB Pac 12 Max | oad S0UA MCP_PROD i %g)“/y BLE B, 2 otV zang
e B 2 MR NOSTUFE N Pac R7570! &5
CASE: DBL- SML C75201 THRM PAD GND PGND 48. 7K
61. 9K 100pE L 0.,4% 1 C7569
1% % —— I RN 1716w 1000PF
16W 58V o N 3 o
= 5t o 2 <Ra% 3
<Ra> 262
MCP_PROD NMCP_PROD MCP_PROD NMCP_PROD
R7521 'R7514 XW 500 1 C7530 R7564* R7571'| |. c7590 |'R7580 'R7581 'R7582
Q 100K 1 1UF 100K 54, 9K L 0. 01UF 475K 237
596 % 10542 f— %o/ 108 0.1%s —— % 0. 1% 5 1% 3. 1%
16 16w 8% LEW 171 1% 16W 16W 16W
%'L % L 2 M b 2 CERM =
2402 2402 - 555 402, 4025 402 2402 2402 2402 =
<Rb> = GND MCPREG S <Rb> <Rc> <Rd <Re>
BTHED 5 W MCP_VI DO_L MCP_VID1_L MCP_VID2_L
Vout = 0.7V * (1 + Ra / Rb) PN
o =P5V_RTSO_EN B pl6 582 D)3
- 9 MOPCORES0_PGOCD Vout = 2.0V * Req / (Ra + Req) SSNBNSZS%TA;ZE =
o om_P5Y_RTSO_PGOOD Req = Rb || Rc || Rd || Re —
o [y =MOPCORESO_EN
M
T 5(G7" stz
MCP_VI D<0>
= % MCP_VI D<1>
[y MOP_VI D<2>
MCP79 Rev A0l requires higher core & anal og voltage
PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON
11450382 1 RES, ML FI LM 1/ 16W 48. 7K, 1, 0402, SMD, LF R7570 MCP_AO1 3
11450400 1 RES, ML FI LM 1/ 16W 76. 8K, 1, 0402, SMD, LF R7571 MCP_AO1 Rev AO1 Production
114350482 1 RES, MTL FI LM 1/ 16W 523K, 1, 0402, SMD, LF R7580 MCP_AO01 VI D<2: 0> Vol t age Vol t age Tar get
11450453 1 | RES,MIL FILM 1/ 16W 267K, 1, 0402, SMD, LF R7581 MCP_AO1 000 +1. 224V | +1. 060V +1. 05V
11450422 1 | RES,MIL FILM 1/ 16W 130K, 1, 0402, SMD, LF R7582 MCP_AO1 001 +1. 159V | +0. 994V +1. 00V
114S0373 1 RES, MIL FI LM 1/ 16W 40. 2K, 1, 0402, SMD, LF R7570 MCP_A01Q 010 +1. 101V | +0. 937V +0. 95V
1.05v / MCP Core Regul ator
11450404 1 RES, ML FI LM 1/ 16W 84. 5K, 1, 0402, SMD, LF R7571 MCP_A01Q 011 +1. 049V +0. 885V +0. 90V .
11450458 1 | RES MIL FILM 1/ 16W 301K, 1, 0402, SND, LF R7580 MCP_A01Q 100 +0. 995V | +0. 830V +0. 85V SYNC_MASTER=MBS_M.B SYNC_DATE=01/ 08/ 2008
114S0447 1 | RES, MIL FILM 1/ 16W 237K, 1, 0402, SMD, LF R7581 MCP_A01Q 101 +0. 952V | +0. 789V +0. 80V NOTI CE OF PROPRI ETARY PROPERTY
11450411 1 | RES,MIL FILM 1/ 16W 100K, 1, 0402, SMD, LF R7582 MCP_A01Q 110 +0. 913V | +0. 752V +0. 75V Z@LZTZ"?Z’@%%%&TED FERRCY o ostRsear. Y
111 +0. 876V +O. 719V +O. 7OV | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
Il NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
D 051- 7546 A 0.0
d} APPLE | NC. e — =
NONE 65 96

8 7 6 5 4 3 | 2 1




« _=PPVI N_SO0_CPUVTTSO

CRITI CALL L C7695 —
C76§’g§ » 1%%? CRI Tl CAL
YoJ 51 Q7660

O

FDVS9600S P [ F P
o« =PP5V_S0_CPUVTTSO | 1 M.P
} R5435
| Raept Trash: T
1 N 2 PPBN\é%%O %&%Tm“sno V5FI LT R7679" 2. 2UH 14A 1’5%;“ =PPCPUVTT_S0_REG ,
3 A . 1 2 PPCPUFSB_I SNS
WY e C7601 1 v‘ 3 1 C7600 165K T HLPa5250s. S = : 2 Vout = 1.052V
2. 2UF - UF lllGW
ig; - E LT VBORY - ig\z Lt 6A max out put C
CRI_TI CAL o
6 202 ?
PSS U776OO L4 $Q76ggol |kr:||2t ?)
4 §§§55; s 7 __1VO5CPU_P =
oy =CPWTTS0_EN 1|en psv & ToN2 | CPUVTTSO_TON C7680
8O .
o o CPUVTTS0_PGOCD 6 |PcooD vesT| 14| CPUVITSO_VBST R T BTEES S\ 60%_7% 2 o o7 _LVOSCPU_N ) -
(=PPCPUVTT_SO_REQ) 3 jvour DRVH 13| CPUVTTSO DRVH M N-NECKZW DIH=0. XW/ 665
. oo M NRESW BTFES: S e
CPUVTTSO_VFB 5 |vFB LLL 12 CPUVTTSO LL = — . L
oo TR 1 M NRENW BTFES. W :
CPWITTSO_TRI P 11ltRIP DRVL| 9 CPUVTTSO DRvL M NNECRT : CPUVTTSO_VSNS 1
GATE_NODE=TRUE M N LINE- W DTH=8. g‘w _ =
G\ND THRM_PAD PGND NZNECKZW DTH=0. NO STUFE PLACEMENT_NOTE=P| ace XW665 next to C7665
~ kY o 'R7670 "C7670:
'R7685 B, 00K 100RE
% 34K » i & 2
0) 2 402
g’é—lﬁ\é’ X\/\FS 900 <Ra>
2 1582 (GND)
£ R7671
= 20. 0K
1%
2 ;E}é’
LI'NE WDTI-T:SO SCND <Rb>
\%‘%A@C DTH=8 gnm
( CPUVTTSO VER) Vout = 0.75V * (1 + Ra / Rb) B
(=PPCPUTT_S0_REG)

CPU VTT Power Supply

SYNC_NMASTER=MDO_M.B SYNC_DATE=12/ 14/ 2007| A
NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT’ 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 I N WHOLE OR PART

M9 differences fromlast sync on 12/03/07 to T18 MB:
1. Ti ed THERVAL_PAD to PGND. GND and THERMAL_PAD di sconnect ed.

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
djs APPLE | NC. SCACE =T o3
NONE 66 96
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1.8V SO Switcher / 1. 0VFW SW TCHER

S5 power required for output discharge feature

. =PP3V3_S3_P1V8S0

E8
HE ]

3

N:]‘:'

S

F 2. 2UH
62% : =PP1VO_FW REG .
ciRw 2 P1VOFW SW 1 2 i _
of ¥ e R, oy o “Ra> Vout = 1.001V
RS c7782:| |'R7782 300mMA max out put
1oRE = %a/%jsgv (Switcher limt)
S iRy 2 25’%‘& f = 2.25 VHz
P1VOFW VFB 1 C7785
Urz700 z 7
DFN-HE = la <Rb> —- 7%
L SR CAS R7783
8 |vFB2 10%1?5
Koorow2 CRI TI CAL Z%QLW
RuN2| 7 L7700
PAD  GND (3% =PP1V8_S0_REG .
E K P1V8S0_LX 1 2 : : _ .
UNERRBER I M owsesy R Vout = 1.816V 1.8V SO Swi t cher
e C77011 ) 0. 3A max out put
10RF R7700 . S
58V .
1 85 562K (Switcher linmt) INPUT RAIL 1S 3.3V SO
%QAT ey f =1.6 Mz » _=PP3V3_GPU_P1V8
P1V8S0_VFB 2 1 C7705
<Rb> — WA
‘Rr701 2 ek C7760 * CRI TI CAL
o > =P1VBS0_EN 280K "o 10yF —— = CRI TI CAL
ey o L77
» =PP3V3_FW P1VOFW 2402 5 Mrreo, 100+ 0250 T30MrMm
ol ST PCAAD31E- SM MAX CURRENT = 300MA
Vout = 0.6V * (1 + Ra/Rb) s o 0s =PLVBFB_EN BI=N S P1VBGPU sw1 (Y Y Y 2 =PP1y8 GPUl FPX REG,
N S c7762 1
0,
o s =PPVI N_SO_P1V05S5 : sk 2—(
| s
MCP 1. 05V AUXC Supply L%Fm 1
CRI Tl CAL L
% D
2 b — 770
IGM 44@7} S1'7110DN
— PWRPK- 1212- 8- HF
s CRI Tl CAL
P5V_P1V05S5_V5FI LT = 115 L7770
R7I751 P1VO5S5_1 SEN 1.5UH 6. 0A
LAT, P5V P1VO5S5 = W PLACEMENT_NOTE=Pl ace XW'775 next to C7775
o s _=PPVI N_SO_P1V05S5 b UHRohEEsY BFFes 5 R7779" L e =PP1V05_S5_MCP .
Jicrrsa| W 7751 e 1 C7750 243K : Vout = 1.052V
%glg\//F fé“f - Us750 - fgi'//?up y‘i%vz 5 CRI Tl CAL 2 1 C7776 SA max out put
285, &5 ° I'SL6269 2 &5 = 771 XWP 77507 L 370 (L7770 limt)
LVIN ud 14 GI:T:LEVO58§ H N_CNE_W DTFE e SI7108DN SMod T 20" f = 400 kHz
= P1VO5 S5 FSET 7| pser = M NREC-W BHES }—‘ PURPK- 1212- 8- HF 1 8% CRITICAL
\ C7770: — ClaLt.
R7752 - —P1V05S5 EN 4l en BOOT| 13 P1V0O5S5 VBST 0. 1UF 123 3300F ——
1 38 3K e 3| Faom PHasE[15 | P1VO5S5 LL M N-RESR-W BIEES: Y PaLy. 2R 2
STdRel i o (oom._P1V05_S5_PGOCD 16| pcoop 1senjo_ | SWTCHNODETROE M RERERG- : 462 B s
Cﬁg - |22 _p1vos_ss5_cow - 5| covp o ‘
Lgl1l P1VO5S5 DRVL
P1V05S5_VEB 6/FB g 10 | TR M NERESR-W BFFES: S L4 2;;3155 VSNS l
1R7753 C7373?3§ B 8lvo . 1R7774§0
1A’lsl\g\/ o2 ‘,\ﬁ 2] 15% %%16¥V
2%2 402 Z%QL
P1V05S5_COVP_R (GND) 1 <Rb>
C77541 \ [ w7781
cé@ XWF'750 How M sc Power Supplies
402 1 Z%QL SYNC_MASTER=M9_M.B SYNC_DATE=12/ 14/ 2007
GND P1V05S5 S%D NOTI CE OF PROPRI ETARY PROPERTY
\W%ﬁ%gaw B:H:E ) mm THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
(PIVOSSS VER) Vout = 0.6V * (1 + Ra / Rb) REEEE o £ P BARETER o T Possesec
— | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
(=PP1V0O5_S5_REGQ Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SIZE DRAW NG NUMBER REV.
D 051- 7546 A 0.0
Ci( APPLE | NC. e = =
) NONE 67 96

8 7 6 5 4 3 | 2 1




7 5 3

State SMC_PM _G&2_ENABLE PM SLP_S4_L PM SLP_S3_L
3.3V 1,05V S5 ENABLE o = ’1’ — 1’ — — 1’ — 3.3V, 5V S3 ENABLE
Run
RZOSOCILZ (50) PM SLP S4 L (PM_S4_STATE_L) __ —p3v3s3 EN
o 63 5 _=PP3V42 GBH PWRCTL 2 1 _ P3V3S5 EN L s - Sl eep (S3) 1 1 o] 84z 40 2 TR = oD &
5%
Soft-OFf (S5 1 0 0 1
1 Tow NO STURF (s9 R7810 °L Rrg11 2l R7812
402 1+ C7802 Battery Off (G3Hot) 0 0 0 0! ;L =
800 0, 068UF 1/ 18w /16w /16w
Qr 10w VFLE £ VE-LF £ WVE-LF
SSMBK15FV D[3 2 cer PLAGENENT NOTE=near U140 402 A0 ot norEnenr 201
SCD- VESM HF E PtAerENr NOTE—near L7201 85 r al I P\/\RG:) PLACEMENT_NOTE=near U73p0 -
H o8 03 s —PP3V42_G3H PWRCTL = NAKEi\a/ASSE:EQLE — =P5VS3 EN o
1 -
R7858 1[5 ,=PP3V3_S5_PWRCTL DDRREG EN —— =DDRREG EN o
1005 C7840 * NO STUFF MAKE_BASE=TRUE — o8
wiow R7801 0. 1uF 'R7840 2y
Ry 5. 1K R 100K 1C7810 |1C7812
2 2 A 1 PM G P1V05S5 EN — =P1VO5S5_EN o, o7 ceru 2 % : — —0.47UF
PLACEVENT_NOTE-near 14900 o VAKE_BASETRUE a0z 110w BeY
— = 1/ 18w © L 2 Cerm xsR
= = NF-LF =
ST - C7801 VDD z e, L s ————
_NOTE=near U775 0. 47UF
1o Slsense 7840 RESET*pl RSVRST_PWRGD ,, L
2 cewsR TPS3808G33DBVRGA
POACEMENT NOTE=near U770 4 et sor23-6 VR -3 P1V05 S5 PGOOD ;
— GN\ND TPS3808 MR* HAS | NTERNAL PULLUP
c78411 ~
0.001UF l
0%
£
4{12 =
= O her SO RAILS -
SO ENABLE Ec
s s SPP3V3 SO PWRCTL
(PM_SLP_S3_L) PM SLP_S3_L_R
VAKE_BASE=TIRUE — =P5V RTSO EN [ooD> &5
2 — -pavaso R7g92"
R?lggs .| R7880,| R7881,| R7882 ,| R7883 2 R7884 R7885 2 R7886 == EN [oam> s 10K
5
s o a2 97 90 2 oy EOP=S0L g z , 2K 88K ) 10K 9y, 10K 2, 1K — =PBUSVSENS EN o 4 ey
5% 116w /16w hew /16w 6w i/ lew /16w 02,
1/ 16W M- LF M- LF M- LF M- LF M:—L 1 ‘;\/gé LF 1 MQLF
Mios" L0z 02 L o808 erencarrbss bis021 re-near st =PP3V3 S5 PWRCTL 4 6
R7879" g 1500 e s vt NoTEnearraos o sorenearsfg o O p— o SOPGOOD PWROK  —
! —_— = @ 86 -
100K KE_BASE=TRUE os m MCPCORESO PGOOD
5% 1V2 S0 EN — =P1V2S0 EN oo — 1 7889
LW MAKE_BASE=TRUEH 6 TR CPUVTTSO PGOCD — R7894 . ——0.1UF
202 , - P1V05S0_EN oo 0 —— 20%
st e wiio P1vBS0 EN 1veSy EN o PIVESO POOCD  — a5 2
KE._BASE=TRUE = oo © - o> P5V_RTSO_PGOOD —— V65 2
MCPDDR_EN ___ =MCPDDR EN PLACEVENT NOTE-Aear U760 €
1 MAKE BASE=TRUE = oD o P5V3V3 PGOOD SO_PWR_PGOOD =
= M =
CPUVTTSO =CPUVTTSO EN ooy VAKE_BASE=TRUE
KE_BASE=TR
MCPCORESO | EN — =MCPCORESO EN 5 TC7SZO8AFEAPE
MAKE_BASE=TRUE oD = NOYSBT&JJT: 2 A SOT665
4 ALL SYS PWRGD
U7880y o 26 42
NO STUFF NO STUFF o PM ALL GPU PGOOD 11 2r 2 ALL GEX PGOOD 1 g /
U 4 P ) | 1C7880(|1 C7881|1 Cr882 |1 C7883|1C7884 |+ C7885 |1 C7886 1/ 7w 3
nuse GOOD si gnal 0. 47UF —— 0, 47UF —— 0, 47UF —— 0. 47UF —— 0. 47UF ——0.47UF —L—0 47UF Mos™
& LS L% L N i A ) g
TP _DDRREG PGOOD __ DDRREG PGOOD o 2 GER SR 2 G xR 2 G xR 2 G R T2 G eR 2 % xsr 2 53 en PLACENENT_NOTE=nesr 7880 1
MAKE_BASE=TRUE — praci®r_nore=near {7500 PLAGAENT_NOTE=nearfaro7i PLAGVENT NoTE=near {75102 AT NOTE=near U900 =
pLacenent_nore=near 47600 PLACEMENT_NOTE=near|U7700 PLACENENT_NOTE=near 9900 -
EG_PWRSEQ HW 1.1V GPU ENABLE 3.3V 1.05V AND 1.5V SO RAILS MONI TOR CIRCU T
R7108K51 €4 aphl ¢ MEM ENABLE pl ace XW402 if needed to save trace space for pin 7,8
=PP3V3_SO_PWRCTL 1 2 P1V1 GPU EN RC
EG_PVRSEQ HW EG_PWRSEQ HW EG PWRSEQ HW , =PPGV3_SO_VMON
EG _PWRSEQ HW , %%, - R7‘852 R7869
R7850 M LF s 5_=PP3V3 GPU PWRCTL 100K~ pivs socru RC O Pilvs SOGPU EN, — =P1V8FB EN [T ©7 02 e
VAKE_BASE=TRUE —
wozPPaV3 5 PwRCTL 130K 2 EG PWRSEQ #"iﬁv L 2 1,2 c78701
2 402 1/ 16W M- LF 0. 1uF
e Q7850 N PAGNENT_NoTE-near ws00 oo P s a8
N CORE_PGOOD — PLACEVENT_NOTE-near U000
et SSWENISFEAPE PIVL GPU EN — =PIVIGRU EN oo ez o0 & @6 GPU requires rails to cone . o 2
i he foll owi ng order:
QY SJUFF EG_PWRSEQ NO STUFF up int 9
N 8? —Qr861 C7869 1 1) 1.1v vee =
5 0. 022UF SSMENL5FEAPE 0. 022UF —— 2) GPU_3.3V U7870 -
G - 20 sorssa pr
5 PWRSEQ 2| i, 3) GPUVcore LTC2909 T E TVR TO GAD
E Q7850 }36 - 402 4) GDDR3 1.8V 1 lse DFN TVRL 2 TRST = 200M8
SSMBNL5FEAPE - —  HACRETNOTERear (500 PLACENENT_NOTE=near L6500 BOMOPTI ON: EG
soses | KR = 5 ' =PP1V5_S0_VMON 8 =
— 8 ADIL RsT* |- 4 SOPGOOD_PWROK
GRLLSD_EN L — GPUCORE ENRC L 1 7 a2 o
S - I\CG REF
s =PP1VO5_S0_VMON GND THRM_PAD

[Te} [}

GPUVCORE ENABLE

136V

LTC2909 THRESHCLD 1S 3.

1.5V 1. 05V COMPARED TO 0. 5V
EG_PWRSEQ HW EG HW 1
G NI EXT GPU PWRGD Pul | -
s s =PP3V3 GPU PWRCTL 100K GPJVCORE EN_RC 9 GPUWOORE EN , — =GPUVCORE EN romy 70 o ul 1 up
AN 1 Ve 2 MAKE BASESTRUE — Power Contr ol
1/ 16W 1/ 16W
Mot HMNEMNE;‘EW - o 5 —PP3V3_SO_PWRCTL . =PP3V3_S0_PVRCTL SYNC_MASTER=PWRSONC SYNC_DATE=05/ 12/ 2008
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3y A I v mMaoa b1 | B GPU M OA D<11> o
o o ‘e M OA_D12 ?2 GPU M OA_D<12> 7
M OA D13 GPU M OA D<13> e
L8635 = M OA_D14 $ «—> GPU M OA D<14> & 7
- Y|
s =PP1V1 GPU H PLLVDD FERR- 220- OHM 76 [y GPU XTALIN - BL | XTAL_IN P bl ﬁ%@ .
Y'Y Y 2 PPIVI GPU H PLLVDD F 25m 7o oy GPU XTALQUT - B2 | xTAL ouT MOAVSYNCG | —= o 5 GPUMOAVSYNC gy
oi02 MRS W BTes: 5 MoB CKIN | AEL o GuMB KN e
VOUTAGEST 2V
C8637 * e C8635 ! 1 C8636 MOB CLKOUT | V4 o o  GPUMOB CLKQUT P &
4. TUF —— 4. Z%@“ [ — ?ét“lup 76 oo} CPU_XTALOUTBUEF - DL | XTAL_OUTBUFF M OB_CLKOUT* x «—> GPU M OB CLKQUT N a7
: : M 0B_CTL3 GPU M B CTL3 2
cERM P ommy GPUXTALSSIN D2 IxTAL SSIN M OB DE v ™ oives e 2 PU M OB DE .
S DE | ° o 5 CGPUMCE &>
Mos Do | YL «—> GPU M OB D<0> a7
= MOBDL | 2 o o GPUMOB D> a7
s _=PP1V1_GPU VI D PLLVDD FERR- 220- OHM - Mo D2 | B o GPU M OB D<2> a7
1 W 2 PP1V1 GPU VID PLLVDD F S0m MoB D3 | AB3 «—> GPU M OB D<3> &
0402 M N-KEGK W DTHe0. 2 MoB D4 | AB2 o o GPU M OB D<4> G 7
8643 * vortaeE2Y C8640 * 1 C8641 MoBDs | ABL o | GPUMGB D<5> T
. 4 . — Lo ACA
T R A MOBDE | A oy GUMOBDSG> o mye
83V, e ) 2 L& MoB D7 | ACl o o GPUMOB DT> G 7
603 603 202 M oB_D8 | AR GPU M OB D<8> 76
Mo Do | AG o  CPUMOBD®O> ey
1 mMoB DO | ABS o o GPU M OB D<10> @&
- mMoB D11 | AR2 o o GPUMOB D<11> & 75
Mo D12 | B o o GPUMOB D<12> & 75
Mo D13 | V& o o GPUMOB D<13> @&
Y6
M OB_D14 «—> GPU M OB D<14> >
Mos D15 | VB GPU_STRAP<0> . NV 86 GPIO MO M sc
mMoB D6 | W o o  GPU STRAP<1> a7 SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008
V7
M 0B_D17 GPU STRAP<2> 6
M CB_HSYNC | Vi GPU M OB HSYNC. . NOTI CE OF PROPRI ETARY PROPERTY
M OB_VSYNC ve «—> GPU M OB VSYNC = THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
THERVP | D0 o CPUTHERD P cam 10 Al NTAI N THE DOBNENT 1N ConE! DEnCE
THERVON | B4 GPU THERVD N oD MA
I'l NOT TO REPRODUCE OR COPY | T
PGOOD_OUT* = > TP _GPU PGOOD QUT L oo 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
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3

DP_CA DET_EG_

PLD

Renaned signal s

Unused signal s

NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

ve F )
, Native Func GPI Cs ' Native Func "GPl Gs 76 75 GPU XTALQUT GPU XTALOUT 15 76 NC GPU SPDI F GPU SPDIF s
@ | HPDE . VAKE_BASE=TRUE = NAKE__BASE=TRUE N TEST=TRE  —
GPU GPIO 0 ' ' —  NCCGPUGPIOO ;s _GPU GPIO 15 — NC GPU GPI O 15 a4 76 GPU_CLK27M —  GPU XTALIN s NC_CPU_HDA SDI — _GPU HDA SDI 5
| HPDC | — MAKE_BASE=TRUE T ov 0 T — MAKE_BASE=TRUE MAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE —
GPU GPIO 1 — DP_EG HPD ame s _GPU GPIO 16 . _MDEO | EG DP_CA DET 7 s GPU_CLK27M SS GPU XTALSSI N 75 76 NC_CPU HDA SDO GPU HDA SDO s
T LCoo BL PWMI T — MAKE_BASE=TRUE HDM  DETECTO MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE
GPU GPIO 2 . et . — TP LVDS EG BKL PWM s GPU GPIO 17 ' o ' — NC GPU GPI O 17 o5 45 GPU_TDI CDE P —  GPU THERMD P s NC_CPU HDA SYNC — GPU HDA SYNC s
= = WAKE BASE-TRE “on ; . = WAKE BASESTRUE VAKE_BASE=TRUE = VAKE__BASE=TRUE N TESTITRE
GPU GPIO 3 ' VoD ' = EGLCD PWREN 76 83 ;s GPU GPIO 18 ‘ MODE ‘ — NC GPU GPI O 18 o5 45 GPU TDI CDE N —  GPU THERMD N s NC CPU HDA BCLK —_GPU HDA BOLK 5
. . — BASES = WAKE BASESTRUE VAKE_BASE=TRUE VAKE__BASE=TRUE N TESTITRE
GPU GPIO 4 LCDO_BL_EN —  EGBKLT EN 1o m ;s GPU GPIO 19 (HOM _DETECTL | NC GPU GPI O 19 NC CPU HDA RST L GPU HDA RST L .
T VI DO T — MAKE_BASE=TRUE HPDD MAKE_BASE=TRUE MAKE_BASE=TRUE NO_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> -
VoL = WAKE BASETRUE ; p— ; == WAKE BASESTRE VAKE_BASE=TRUE = NAKE_BASE=TRUE N TESTITRE
GPU GPIO 6 ' ' — TP _GPU GSTATE<1> s _GPU GPIO 21 — NC GPU GPI O 21 so LVDS EG DDC DATA — GPU | 2CA SDA 77 NC FBB MA<13> — FB B MA<13> 72
| VID2/ MEMVID ' — MAKE_BASE=TRUE i s oY A i — MAKE_BASE=TRUE MAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE —
GPU GPIO 7 L — ___GPIO7_FBVDD ALTVO 76 52 75 _GPU GPIO 22 . WAPRDY. . NC GPU GPI O 22 s 76 DP_EG DDC CLK GPU 12CB SCL . NC FBA CMD28 TP_FBA CMD28 2
T T MAKE_BASE=TRUE ; =S MAKE_BASE=TRUE MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE
| | ;s GPU GPIO 23 ' — NC GPU GPI O 23 o0 76 DP_EG DDC DATA —  GPU 12CB SDA . NC FBC CMD28 — TP _FBC CMD28 2
‘ S ‘ ; ; VAKE BASE=TRUE  NO_TEST=TRUE NAKE_ BASE=TRUE NAKE_BASESTRUE N TESTITRE
GPU GPIO 8 SMC GFX_OVERTEMP R L FBA CMD2 — Vo2
T raLew = mewseme " ‘ ‘ Unused | 2C Buses N P E—st s &
GPU GPIO 9 = —  SMC GIX THROTTLE R L 7 | | NC FBC CMD29 TP_FBC CMD29 »
VEM VREF = WAKE_BASESTRUE ‘ ‘ NAKE_BASE=TRUE NG TEST=TRUE
GPU GPI O 10 | ~ | —  FB VREF_UNTERM 273 74 76 NC GPU | 2CC SCL GPU | 2CC SCL . NC FBA CMDB0 — TP _FBA CMD30 »
T sh s ‘ —  WAKE_BASETRE | | NAKE_BASE-TRUE N TESTITRE NAKE_BASE=TRUE N TESTITRE
GPU GPIO 11 - —  GPU VOORE VI DO or 76 NC GPU | 2CC SDA —  GPU 12CC SDA . NC FBC CMDB0 — TP _FBC CMD30 2
l AC DET l — MAKE_BASE=TRUE ! ! MAKE_BASE=TRUE NO_TEST=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE —
GPU GPIO 12 — —  GPU VCORE VIDL or 76 | | NC GPU | 2CD SCL —  GPU12CD SCL . NC GPU ROM CS L GPU ROM CS L s
Ey—— = WAKE_BASE-TRUE ‘ ‘ NAKE._BASE=TRUE N TESTITRE NAKE_BASE=TRUE NG TEST=TRUE
GPU GPI O 13 ' - ' —  GPU VOORE VID2 o 7o NC GPU | 2CD SDA GPU | 2CD SDA . NC FB A CS1 L FB A CS1 L 2
T PR Ot ‘ ——  WAKE_BASE-TRUE | | NAKE._BASE=TRUE N TESTITRE  — NAKE_BASE=TRUE N TESTITRE  —
GPU GPIO 14 - — TP GPU VCORE VI D3 NC GPU | 2CE SCL — GPUI2CE sCL . NC FB B CS1 L — FBBCSLL 2
_‘ VAKE._BASE=TRUE NAKE._BASE=TRUE N TESTITRE  — NAKE_BASE=TRUE NG TEST=TRUE
Config Straps NC GPU | 2CE SDA GPU I 2CE SDA ”
NAKE_BASESTRUE NG TEST=TRUE
Physi cal NC _GPU | 2CH SCL GPU | 2CH SDA ”
r in Pin r P : H . : : . - MAKE_BASE=TRUE NO_TEST=TRUE
St rappi ng Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0 NC GPU | 204 SDA _ U l20H sa . 1P LVDS EG B QLK P L\VDS EG B QLK P .
76750 =PP3V3_GPU M O ROM_SO XCLK_277 TVMODE] 2] TVMODE 1] TVMODE[ 0] WAE BASEETRE NO-TESTETRE 15 LvbS B B CLK N — LwbS EG B AK N
) VDS, 7
ROM SCLK PCI DEVI 4 B VEN L K PEX PLLEN TER 12CS ties into SMBus connection page VAKE_BASE=TRUE
oM T NO STUFF = - Of 4] SUB_ DOR SLOT_CLK_CFG — — MLOO (12CS requires pullups even if not used) NC LVDS EG A DATA P<3> LVDS EG A DATA P<3> 7
R8707'| R8709'| R8711' OM_S RAMCEG 3] RAMCFEG 2] RAMCEG 1] RAMCEG 0] I\NEE[T/AS;:?&EA DATA N<3> T LVDS EG A DATA N<3>
2. 0K 4. 99K 4. 99K VAKE. BASE=TRUE NoTEsTETRE ”
116w 116w 116w STRAP 2 PC _DEVI D[ 3] PG _DEVI D] 2] PGl _DEVI D[ 1] PCl_DEVI D[ 0] NC LVDS EG B DATA P<3> —  LVDS EG B DATA P<3> .
M LF M LF M LF NAKE_BASE=TRUE N TEST=TRE  —
o2, 62, 02, STRAP 1 3G O_PADCF{ 3] 3G O_PADCF( 2] 3G O _PADCF( 1] 3G O_PADCFJ 0] e e & DATA N<3> VDS EG B DATA N<3> .
STRAP 0 USER][ 3] USER] 2] USER[ 1] USER] 0] VAE_RASETRUE NG TESTITRE
Strap S1/S2 Bit[3:0] PU PD Rval Strap S1/S2 Bit[3:0] PU PD Rval @6 MOADE and MOA_D<9.. 0> are used as Debug Port.
0 0000 PD 5k 8 1000 PU 5k NC GPU M QA CLKOUT P GPU M OA CLKOUT P 5
1 0001 PD 10k 9 1001 PU 10k ST TR E No-TESTETRE T
NC GPU M OA CLKQUT N _ KOUT N
2 0010 PD 15k A 1010 PU 15k P RorEsTTE M QA CLKAUT ™
3 0011 PD 20k B 1011 PU 20k NC GPU M OA CTL3 — GPUMOA CTL3 s
4 0100 PD 25k C 1100 PU 25k ST TR E NOTESTETRUE - T
TP_GPU M QA DE — DE
5 0101 PD 30k D 1101 PU 30k L e =—FUMA e
= 6 0110 PD 35k E 1110 PU 35k TP _GPU M QA D<9..0> — GPUMOA D<9..0> 5
7 0111 PD 45k NAKE_BASE=TRUE =
0 5 F 1111 PU 45k NC GPU M OA CLKIN — GPUMOA CLKIN s
6758 =PP3V3 ,GPU_M AEAK;EUAS:T&E D<14..10 T _ GPU M OA D<14..10
.. > — .. >
MAKE_BASE=TRUE NO_TEST=TRUE —_— ™
F M -
o1t N°7STUT No S;“ﬂ PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRITICAL | BOM OPTI ON T T = UM OAHSYIC &
R870 R8703°| R8705 NC GPU M QA VSYNC — GPUMOA vsYNG s
45. 3K 10K 10K 11480378 1 RES, MIL FI LM 1/ 16W 45. 3K, 1, 0402, SMD, LF R8708 VRAM 512_SAVBUNG MAKE_BASE=TRUE NO_TEST=TRUE —
1% 1% 1% - -
#jgf’ #jg‘;” #jgg’ 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, bl ank device is 335S0574. NC GPU M CB CLKIN — GPUMOB CKIN 7
2 2 2 MAKE_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
75 GPU_STRAP<0> MAKE_BASE=TRUE NO_TEST=TRUE —
T 11480331 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
o s GPU 27MHz Crystal e —
<O 114S0378 1 RES, ML FI LM 1/ 16W 45. 3K, 1, 0402, SMD, LF R8707 VRAM_1024_SAVBUNG NC GPU M OB CTL3 — GPUMOB CTL3 75
75 By GPU_STRAP<2> MAKE_BASE=TRUE NO_TEST=TRUE _
114S0361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, SMD, LF R8707 VRAM_1024_Q MONDA NC GPU M OB DE — GPU M OB DE 75
NO STUFF VAKE_BASE=TRUE o TEsTTRE | —
NC GPU M OB D<14..0> _ —  GPU M OB D<14..0>
R8702'| R8704'| R8706' R8383 NAKE_BASE=TRUE roESEE—— ”
2. % —PP3V3 SO DDC LCD o4 76 TR GPU_CLK27M . 1 2  GPU CLK27M XTALOUT_R NC GPU M OB VSYNC — GPU M OB VSYNC 75
79872 NAKE_BASE=TRUE N TESTITRE
5% - -
:/Fjgg NO STUFF1 M:_lﬁl\gv ORI TI CAL NC GPU M 0B HSYNC —  GPU M OB HSYNC s
2 1675 8 s =PP3V3_GPU_ VP33 R871%%| hob Vet o VAKE_BASE=TRUE N TEST=TRUE
L ¥ xNe
Wy 27Mg —esine
- 402,
1 1
R8752'| R8753 o GPU XTALOUT Unused d ocks
4. 7K 4. 7K <
1 153/3 118w 76 75 _GPU XTALSSI N
IoF PR
M e M se 76 755 s =PP3V3_GPU_VDD33 75 _GPU_XTALOUTBUFF
2 2
R8796"| R8797' R8780
2.2K 2. 2K
506 506
50 7@y -DP_EG DDC DATA 10w 18w
6758 6 =PP3V3_GPU VDD33 202 202
DP_CA DET_EG FET o0 o [P 1.6 DOC ALK ] R8798
e B X OVERTEMP R L 0 2
DP_CA_DET_EG FET @B742 %0 s¢gryDP_L G DDC DATA g SMC_GEX OV 1% 1 T TE W a0y e X OVERTENP L o 42
R8742" SCO- VESM HE 7 SMC GEX_THROTTLE R L R8799 o0 . 2 SMC GEX THROTTLE L (o 22 =
100K 5% 17/ 16W MF-LF 402
0 -+ SSMBK15FV EG LCD PWR EN 76 83
M:lé\év © oo
402 =% EG BKLT EN
2 o] [0 oD XP6 GPICs & Straps
.« EG DP_CA DET DP_CA DET a0 1 5 GPI O7_FBVDD ALTVO o 76 5
~ g SYNC_MASTER=MUXGFX SYNC_DATE=07/ 09/ 2008
FB VREF UNTERM
QoD 72 7o 7 v NOTI CE OF PROPRI ETARY PROPERTY
NO STUFR
R8743 R8792'| R8793'| R8794'| R8795% THE | NEORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
1 2 DP CA DET EG 1K 1K 1K 1K PROPERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
@ 83 Sop Son ot o6 AGREES TO THE FOLLOW NG
51°{g¥v 11 26w 11 16w 11 26w 11 16w | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
465 402 402 402 402 Il NOT TO REPRODUCE OR COPY I T
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Page Not es

Power

- =PP1V8_GPU_| FPX
- =PP3V3_GPU_| FPCD_I 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 =PP1V8 GPU | FPX

GPU | FPEF_RSET 77
GPU | FPCD RSET 77
GPU | FPAB RSET 77

PP1V1 GPU | FPEF | OVDD F 7

PP1V8 GPU | FPEF PLLVDD F 4

s =PP1V1 GPU | FPCD | OVDD

Power inputs nust be pulled down if not used

I nterfaces

SYNC_DATE=07/ 10/ 2008}

NC. THE POSSESSOR

L8800 ’ .
FERR- 220- OHM ?mA peak per diff pair
LYY Y L ?m peak for all ‘pairs . PP1V8 GPU | FPAB | OVDD F
M N_LI NEW DTHEG. 3 _mm
0402 M N_NEGCW DTHE0. 2 mm
C8800 * C8801 ! C8803 voTheEL Y
4. 70F —— 0. 1UF —— 0. 1UF T
200 —— 2006 —— 200
Gem 2 i 2 i 2 us000
c0: 203 203
3 NBIP- GS
B
Place at A Pl ace at AGLO SYI\/BCLGBAO: 9
AD || FpA I OVDD | FPA_TxQ_AMLL LVDS EG A CLK P Qo 63 0
AGLO || FpB_| ovDD | FPA_TXC* |5, AML2 LVDS EG A CLK N OO 5 o4
L PP1V1 GPU | FPCD | OVDD F A8
FERR—8282(())-5C)-IM ” ARG : Eig—: g$ | FPA_TXDO|_AMB LVDS EG A DATA P<0>  pyym o3 s
)| < AL8
LYY YL 80mA peak . PP1V8 GPU | FPAB PLLVDD F_ ,, PP1V1 GPU | FPEF | OVDD F AE7_| | FPE_| OvDD I FPA_TXDO" o LVDS EG A DATA N<O> oy o0 24
0402 WINLINE WOTHEQ. 3 A7 || epr 1 ovoo | FPA_TXD1 LVDS EG A DATA P<l>  rom s o
8806 : Vel TAGEST BV ™ - | FPA_TXDL* [, AM® LVDS EG A DATA N<1> ot s os
8806 AK9 || FPAB_PLLVDD | FPA_TxDz| AK10 LVDS EG A DATA P<2> _ yorymy 63 o4
20% 77 GPU_| FPAB RSET A1 || FPAB_RSET | FPA_TXD2* |, AL10 LVDS_EG A DATA N<2> o 04
cERw 2 AK11 LVDS EG A DATA P<3>
402 77 PPLV8_GPU_| FPCD PLLVDD F A9 || FPCD_PLLVDD | LE;A;;;GD? ALIL v £G A DATA Neds o
< 47 GPU_| FPCD RSET R AK7 || FpcD_RSET - o
AP13 LVDS EG B CLK P
= .; PP1V8 GPU | FPEF PLLVDD F AJ6 || FPEF_PLLVDD IIFE;B;;XC* ANL3 o EG B GLK N D e
+2 GPU | FPEF_RSET «—> ALl || FPEF_RSET - o e
| FPB_TXD4| AN8 LVDS EG B DATA P<O>  rrom 63 o4
L8810 oA peak per diff pair | FPB_TXDA* |5 AP8 LVDS EG B DATA N<O>  ppry o3 o4
FERR- 220- OHM '-)nA p . ? 0 pe | FPB_TxDs|_AP10 LVDS EG B DATA P<1> 5y 3 o6
N W N ? peal or al pairs _ PP1V1 GPU | FPCD | OVDD F__ 1 | FPB_TXD5* |, ANLO LVDS EG B DATA N<1> 83 94
N LT NE W DTFEO. 4 jeeng
0402 MN:NEQ_QW DTH0. 1 mm | FPB_TxDe|_ARL1 LVDS EG B DATA P<2>  romy 63 o4
C8810 * c8811l * C8813 1| Y*MENY gy euizcasa o, G |i2casa | FPB_TXD6* |, ARLO LVDS_EG B DATA N<2> -
4.7TE —— 0.8 —— 0. L 7o Q@ GPU | 2CA SDA —> & | 12cA spA | FPB_TXD7| ANLL LVDS EG B DATA P<3> oy 76
3V, o, v, | FPB_TXD7* |5 AP11 LVDS EG B DATA N<3> 6
503 203 402 oD
| FPC_AUX |_AP2 DP EG AUX CH P
Place at AJ8 Pl ace at AK8 | FPC_AUX* |5, ANS DP EG AUX CH N
- e CPU 12CC saL «—> E3 |2
- 12CS nust be pulled up if not used e GPU | 2CC SDA E4 |2§7§SA | FPC_LO | AW DP EG M._P<0> [ @ 94
L8815 12CS addr fixed at Ox9E, OX9F TED = | FPC_LO* |5 AMB DP EG M. N<O> oo @0 9
FERR- 220- OHM I FPC_L1 2;: DP_EG M. P<1> [OOT 50 0
* DP_E Ne1>
Y YY) 160MA peak  pp1vB GPU | FPCD PLLVDD E. - | FPC_L1T e G M [T 50 4
0402 M N LI NEW DTFEQ. 3 | FPC_L2 DP EG M. P<2> T 0 4
M N_NECK_W DTH=0. 2 mm —GPU | 2CS SCL E2 || 2cs sl | EPC L2* |- AV DP_EG M._N<2>
8815 : 8816 1| VAT 5B -— X > | o 0 9
2 TOF — 0 1UF 45 gEy =CPU | 2CS SDA «— Bl |12cs spa IFPC_L3 | APL DP_EG M. P<3> oo @0 9
200 — 20% . | FPC_L3* |, AR DP EG M. N<3>
LA o, 1 2CS must be pulled up if not used. CL3 [ =0 °
503 402 | 2CS addr fixed at Ox9E, Ox9F | FPD_AUX %NC -
s 1 FPD_AUX* | A¥Ne
1 75q@y GPU | 2CH SCL «—> F6_112cH sa | FPD LO
= o GPU | 2CH SDA S || 2cH spA — %’\‘C
D . c— = 1FPD_LO* 7E/NC
| FPD_L1 NC
| FPD_L1* mﬁ\,c
& | FPD_L2 E%NC
76y CGPU 1 2CB SCL «—> 12CB_SscL | FPD Lo
76 GPU 1 2CB SDA @ ||2c8_spA - NC
[ I . ce— = | FPD_L3 NC
| FPD_L3* OE>§<4NC
| FPE_AUX AEE§4NC
7@y GPU 12CD SCL -«— F4 |y 2cp scL | FPE_AUX* |5 A\
GPU | 2CD SDA €]
5B -«—> | 2CD_SDA |FPE_LO | A
| FPE_LO* O"%/B,\,C
1 FPE_LL | A8\
| FPE_L1* OA? NC
75y GPU | 2CE S <«—> D5 ||2ce scL | FPE_L2 “NC
7oq@>—GPU_| 2CE_SDA «— ES || 2cE_spA | FPE_L2* NC
| FPE_L3 NC
| FPE_L3* %OXNC
| FPF_AUX AFE<‘3NC
| FPE_AUX* |5 282N e
| FPF_LO AL{NC
| FPF_LO* NC
| FPF_L1 A%NC
N
| FPF_L1 NC
| FPF_L2 ME$1NC
IRPE_L2* oAtING
| FPF_L3 NC
1 FPF_L3* |58\
AJ12 | pacA VDD DACA_RED| AMR~
AMLA
DACA_GREEN
DACA_BLUE AR
- —X NC
mg‘(lz DACA_VREF DACA_HSYNCL_AMZ~
RE A
23 | paca_RsET DACA_VsYNC_ AR
GPU DACA VDD A% | pace_voD DACB_RED) Ag NC
DACB_GREEN NC
?4
% DACB_VREF DACB_BLUEL < NC NV (06 Vi deo
AB5
| DACB_RSET DACB_CSYNC——INC SYNC_MASTER=MUXGFX
AGT_| pacc_vob pACC RED | AKANc NOTI CE OF PROPRI ETARY PROPERTY
DACC_GREEN EXANC
AJa THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
DACC_BLUE X' NC PROPERTY OF APPLE COVPUTER, |
AGREES TO THE FOLLOW NG
NEKE_| pacc_vReF DACC_HSYNC NC | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
@ DACC_RSET DACC_VSYNC NC Il NOT TO REPRODUCE OR COPY I T
= 111 NOT TO REVEAL CR PUBLI SH I N WHOLE OR PART
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GPU VCor e Regul at or

» _=PP5V_S3_GPUVCORE R8El)11

55 GEXI M/PG PVCC

@ﬂc'ﬁ; £ WBTHS 2 R
C8902 1 1C8903
4. 7}2@) O1UF « =PPVI N_GPU CORE
X5R: 84505" 2 2 40§M CRI TI CAL | CRI TI CAL 18932
C8§2:j{gl,i . C8§2:jfg%ii - ig}{ C8933 i CS%%F‘:‘
% PP5Y S5 GEX| MVP6_VDD - Sl e ° é }{77 2 %}f{p
1110/@‘,4" \=x e 605" 265
405 18901
S L R8930Q"
z 402 VDD PVCC - 1%50
RB905 CRI TI CAL M:zb}zyz 5
Y e S Y8200 R s w
i&,{;(l)/g}é’ £8904 I SLeggchm GEXI WP UGATE K0305DPB
TR ‘e st |
18 S T MBS W gose il
402 R8940 -
“ GEXI MVP6_I MON_ | vowy 0. 22;% 0. 001 Vout = 1.05V - 0.96V
o (m GPUVCORE_PGOOD PGOCD X5 2—( A W
s s =PP3V3_GPU_VCORELOG C . GEX M/PS_VI DO oo s GEX| PG pHASE | | T Y L2 PPvocRE cPy REG R 1 _PPVCORE GPU REG. . ..
R8907* 1R8910 7 gé: ng g: g Vi D2 RsﬂwN;Q—U\EDEﬂRLE 5 PAVBOGST- SM MRERESR-WBHHES BW s ¢ C8968 C8]906U§ i CR&IQC“AE ( Lé\gfzfgxl IOH’;[ )
10K 10K - — 08 : 3 :
wils e s o ) g WL W
e T Tt by § e B ] | | | T
GFXI WP6_FDE FDE - k 1 C8967 1 l%)U': CRI TI CAL
- T, 2% .|*C8943
M - BFEES. 4 - 2 éaé 3300
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s _=PP2V5_S0_GMJX L FERR- 220- OHM so 8318 _LVDS | G B DATA P<1> ROB56 100 1 2 — LVDS | G B DATA N<1> 445 6
= PP u o 83 18 15 83 89
‘ MS\LIIISNES D"g(g ;m“ 1 LVDS | G B DATA P<2> 100 1 2 o 07 LVDS | G B DATA N<2>
LLINE ) 0402
1C9611 |* 09612 |1 C9613 |: 09614 |1 (9615 |:C9616 |: C9617 S et e LVDS_EG A CLK_P RO660 100 1,pn2 VDS EGACGKN ..
L gIUFT g 1R L go1UF T L 0 1UF L g 1UF - g 1UF - §U10F -1 Loear N DS EG A DATA P<0> R9661 100 1 2 T UTW W | \VpS EG A DATA N<O> ..
S 107 T, 8¢ T, 8 T, 8 T, 8 S v 2 ééfm ook 2 FERR_92620_ . v LVDS EG A DATA P<1> RI662 100 1 2 e w7 LVDS EG A DATA N<1> o u o
S5 o5 25 S5 S5 o5 565 prave so Lre e A (Y Y Y L | o LVDS_EG A _DATA P<2> RIBB3 100 1 2 e o7 LVDS EG A DATA N<2> ;4
= o LE woneo 2 oo we o LVDS EG B_DATA P<0> R9664 1g9 : 2 w0 LVDS EG B DATA N<O> 7 o o
i Vol TAGE 3. 3V wes s LVDS_EG B DATA P<1> RI6BS 100 2 10“ T T—r07 LVDS_EG B DATA N<1> ;o o
s =PP1V2_S0_GMUX - 1 C9627 w1 LVDS EG B DATA P<2> RIB6B6 100 1 2 I oW LVDS_EG B _DATA N<2> ;45 0
’ 0. 1UF T/ T6W VF-CF 40
i =PP3V3_S0_GMIX
C9600 : 1 C9604 |: C9605 |+ C9606 |+ C9607 |2 C9608JiC9609 E M Re u I r e d Pu I I u S
a7gr L L g aiUF L guFT L g 1UF L g Uk L (2)8.%1UF (2)8.%1UF 1 q
el P & R B T T i . GMUX_DEBUG RESET_L , RO680 1K o, o
4 4 % -
s JTAG GMUX_TCK R9690 4.7K N
= — M| - — < N|| M N o~ —
@3|3|5| 2|8 8|5|5|8| B|B|2|0|T|2|2(82(2|0|h € & wo EG CLKREQ OUT L R9695 10K 2 TEWT—L—102
S —— e S— = NO STUFF 5% 1T I86W W
vee VCCAX 8 8 8838 8 8 b VI35 R9679!
R9640"| |'RO645 JTAG GMUX_TCK Kia_|tox g 10K .
a6 = 9 NT. E=PI n top side at U9200
101|§J %QK e ITAG GVUX TDI L13 o g g g g g g g % g g SI LK_PART=GMUX_RST 1/_1%\? PLACEMENT_NOT ace o p si
s iisw ve @rr_m JTAG_GMUX_TDO K13 |TDO MT Qg at,
0221|2402 oo M JTAG GMUX_TMB L12 |tvs ORI T CAL S -
GVUX_TOE K2 |TOE e .
s ore o e U9600 Requi red Pul | downs
s @omLCD_BKLT_EN P2 |PB2A CSBGA. HE — pPT2al_ A2 LVDS_B DATA P<0> [T 0 9 s 00 _DP_MUX_SEL_EG R9681 10K 1 S
o 02 qomp LCD_BKLT PWM N2 |PB2B PT2B|_A3 LVDS_B_DATA N<O> T 50 %
0 00 (T} LVDS _DDC SEL_EG P4 _|PB14A PT3A[_AL LVDS B _DATA P<1> [T 50 54 LVDS DDC SEL 1G RO682 10K . )
e 0 (oorp LVDS_DDC_SEL_I G N4 |PB14B pT3Bl B3 LVDS B DATA N<1> [T %0 9 oo w0 5% 17 T6W MF-LF 402
NO STUFF | | NO STUFF " oo DX EN xe lratonco pran_cs __ LVDS_B_DATA P<2> 50 01 R9683
RO641 RO646 v oo DP_MUX_SEL_EG we_|pe1se pras| a5 LVDS B DATA N<2> D e = LVDS DDC SEL_EG LOK 1 AN 2 row a0z
1OK 10K o o o EG RESET L P5_|PB16A g PT14A|_B6 EG PWRSEQ EN am (Use open-drai n PGOD output to hold of f the start of the GPU PWRSEQ until the first GPLT&i Vs oouroE i% valld)
%,{:lﬁ\év riew - EG RAI L1 EN M6 |PB16B % PT14B|_C7 GMUX DEBUG RESET L am
a0z, |ph02 o o EG RAIL2_EN P6_lpe17a | &) Q| ersalas  LVDS A CLK P oD w0 o NO STUFF
e q@m-EG RAIL3 EN M6 |PB17B E pT158_ A7 LVDS A CLK N [T w0 .. EG RESET L RO691 100K : 2
o ¢or—EG RAI L4_EN P7_|PB18A I} PT16A|_C8 LVDS B CLK P [T 90 9% 5% 17 I6W MF-LF 402
1 5 9 (QOT} EG CLKREQ OUT L M |PB18B( D) PT16B|_C9 LVDS B CLK N T %0 % RO692 20K
= 7 <o} DP_CA DET EG NZ_PB19A Priza, a8 LVDS A DATA P<0> oo oo o o0 s GMUX_I NT OK 1 2 59T oW WFTF 0z
7 o} LCD PWR EN N8 |PB19B __J PT17B|_B9 LVDS A DATA N<O> [T 0 9%
%0 44 42 19 gy LPC_AD<Q> P9 |PB20A PT18A|_A9 LVDS_A DATA P<1> [T @0 o PWM RO693 100K 2
%0 4 42 1B LPC AD<1> N9 _|PB20B prige_clo LVDS A DATA N<1> [T @0 9% s LCD BKLT 2 5% 17 T6W MF-LF 402
90 44 42 19 LPC AD<2> P10 |PB30A w pT19a| B0 LVDS A DATA P<2> oo e o
o e o gy LPC_AD<3> Mo |pesos | S | prios|_al0 LVDS A DATA N<2> [ o 5 w EG CLKREQ IN L R9694 100K . S
00 as 42 10¢pry LPC FRANVE L P12 |PB31A X o [ PT20AL ALL TP_GVUX_PT20A R9630 EG_PWRSEQ HW 1
%0 26 19 [T LPC RESET L P13 |PB31B Y pT208| B2 TP_GVJX PT20B 0 1 2 N — EXTGPU PVR EN oy o8 —
2 > LPC_CLK33M GMUX N2 |PB32A % | rrs2a Bz TP_GWUX PT32A EG PVRSEQ GMUX
0 9 (oo} GVUX_| NT P14 |pB32B _ | o | prazel_ A3 TP_GWX PT32B £G RAI L1 EN R9631 —P1VIGPU EN o
= 5% TIeWMELTF 402 . D
ooy LVDS 1 G B DATA P<2> g1 |ploA __ — pPreAl_a14a  DP_CA DET (] 76 %0 o R96séEG_PV\RSEQGMJX
o9 53 10 [Ty LVDS | G B DATA N<2> B2 |pL2B pPreB| _B14 DP HOTPLUG DET g oo ss _EG RAIL2 EN 0 1 2 S — P3V3GPU EN oymy 66 oo
TP_GMUX_PL10A <2 |PL10A PRIOAL D12 LVDS EG A DATA P<0> 77 63 0s G _PWRSEQ GMUX
TP_GVUX PL10B D3 |PL10B priog| D13 LVDS EG A DATA N<O> Ty 77 09 o4 £G RAI L3 EN R963 =0 5 —GPUVOCRE EN
5 D o8 70
o003 10y LVDS 1 G A DATA P<O> b1 |pLi1a PRI1A| D14 LVDS EG A DATA P<1> 770506 5% 1/ 16W M- LF @02
o003 10 VDS 1 G A DATA N<O> g1 lpL11B PrRi1B| E14 LVDS EG A DATA N<1> 4pqv7 05 06 EG PV\RSEQGMJX
w0310y LVDS 1 G A DATA P<1> 1 |pLiza @ o PR12A| E12 LVDS Eg 2 §$ﬁ Z:§> Ty 77 09 o4 ss _EG RAIL4 EN RO9634 - E—— =P1VBFB EN yymy o7 es o2
89 83 18 LVDS_ | G A DATA N<1> E3 |pL12B pR12B| F12 LVDS E > 77 83 9 | )
1NO STUFF o oo 10 D> LVDS | G A DATA P<2> E1 lPLi3A );: E PR13A_F14 LVDS EG B _DATA P<0> @W o o The MAKE BASE propertiles for these signals afe on the PONER CONTROL page.
R9647 v oy LVDS_| G A_DATA N2> i [piiss | Q B | eriss|_cia LVDS EG B DATA N<O> _gqm . voor NO STUFF
19K w52 s [y LVDS | G B_DATA P<0> 3 |pL14a PRI4A_Gl2_LVDS_EG B DATA P<1> o s o NO STUFF |: CO601  |» C9693
it 59 63 10 [TITy LVDS_| G B DATA N<O> & |pL14B PRi4B| G13 LVDS EG B DATA N<1> 7705 06 —— 20% —— 20%
2402 o055 10 > LVDS_| G B DATA P<1> tp |piisa PRISA__HI3 LVDS EG B DATA P<2> morso 2 Cotm 2 LV,
w83 1 oy LVDS 1 G B DATA N<1> &3 |PL15B PRiSB| H12 LVDS EG B DATA N<2> 17700 06 402 NO TL;IgFZZ NO STUFF
5 83 18 [T LVDS 1G A CLK P HI |PL16A Pri6A_HI4 LVDS EG A CLK P ] 77 63 s 1 9 1 C9694
€ o903 10 VDS 1 G A CLK_N H3 PL16B _| L prieB J12 LVDS EG A CLK N N 77 89 04 —L 0. 1UF — 0. 1UF
= s am—LYDS_MJUX_SEL_EG L1 |PL18A | o [ PRIBAL L14 1 G LCD PWR_EN am e T, 2 gﬂM I, éég“M
TP_GWX PL18B VSYNC L3 |PL18B 4 prigg|_ M3 EG LCD PWR EN am 55 555
2 =GWX _PCIE RESET_ L k3 lplioa | % Z| preoa_ M4 |G BKLT EN am e
> <
o2 ey GMUX_PM SLP_S3 L L2 |pL19B % o o | preosl M3 EG BKLT EN a7
s > ALL_EG_PGOOD NLPL3za | O 3a
o ry>—EG CLKREQ I N L P1 |PL32B _| 88 883885 66 e
(Tiel/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) s 58z aaas o &\
i oo 8 6 6 66 &6 6 & S5
PM SLP_S3_L Isol ati on 20550958058 ) _
=PP3V3_S0_GMUX &) %Jagggggsa’gsm 32 GVUX _JTAG TCK I nversion G aphi cs MUX ( GMUX)
e L s3s _ JTAG GMUX TCK SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008
1lR()9K670 EG PWRSEQ EN = NOTI CE OF PROPRI ETARY PROPERTY
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*@@701, D9701, C9709, C9710, L9701, R9702, AND R9715 SHOULD ALL BE PLACED NEAR EACHOTHER.
*BOOST_FET_CNTL AND PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS PGCSSI BLE.

CRI TI CAL
L9701 PLACENENT_&(?TE:PI ace near Q701
22UH 2. 5A PLACEMENT_NOTE=P| ace near C9710
D222- SM
o 0 gy PPBUS_SO_LCDBKLT_PWR 2 1 PPVI N SO_LCDBKLT_BUF 1YY Y L2 PPVOJT SO LCDBKLT_SW 1 NJ 2 PLACEVENT_NOTE=PI ace near J9000
VCLTAC{—lZ 6V VO TAGE=TZ. 6V ~ \GE=30V LT
M'N_NECK™W DTH=0. 25 nm %0 M N_NECK WDTH:O 20M\II | HLP2525CZ- SM MK NEGKoW DTH=0. 26 mm
M N'LI NE_W DTH=0. 4 nm 0 M N_LI NE-W DTH=0 ~ RO MNLINEWDTHS0. 5 rm STPS1HLO00MF
11‘;2‘5“/ 90 PLACEMENT_NOTE=PI ace’ h&ar o871 1]2]5
CRI TI CAL 9 | TI CAL| CRI Tl CAL
a0z e 1 C9701 ib 701 1C9709/1C9710
f— i-g%u': | PLACEMENT_NOTE=PI ace near PPVOUT SO LCDBKLT_SW | |4 612 %g%ZUF %g%ZUF
2 o §N NECKTW'DFET_ Ls G\ — SSOT6 2 578’ 2 0%V
F?LOECENENT NOTE=Pl ace near L9701 M NLTNE_W DTHZ0. 6\M S e e
XW701 B 4 PLACEMENT_NOTE=P| ace near C9709
SM M N_NECK W DTH=0. 20MV
GND_BKL_PWRGND 1 2 o GND_BKL PWRGND M NLTREZW DTHEO0. SMA
PLACEMENT_NOTE=P| ace near C9701 M NER R BTEES: oA
— BOOST_SI NK GND BKL_ PWRGND
= PLACEMENT_NOTE=PT ace near C9709 and Q9701
~ RO704 R974O2N R97i.5
BKL_VREF 4\V9 ., gjﬁfﬁw ?{@W ?{@W
RO731 S g4 g4
ss sa _PPBUS _SO_LCDBKLT PWR BKLT_EN
187K 2 BKLT_PLL XV @ 702
5\ 2 A oAl 1
« BKL_VREF_4V9 %gggv » 1 I BKL_SYNC 'A A ;4 BKL,_VSYNC DTGNOD BKL_PVRGND X &
m’i F"”LAL%EI\EQH’ l\%‘?EWace near C9709 and Q@701
g/isw R9706 A *R9702 AND| R9715 PIN 1 SHOULD BE PLACED NEAR C9709 PIN 2
1 C9703 Maos" o ) 1 C9712
~ R9707 T 109713 o R9705 K u9701 17PF PPVOUT_SO_LCDBKLT
.,/OlK T, 18 p— ggg}}UF 1Q/OK _fﬁ}é\/ L4 vrer QFN pry| 1] S B VOLTAGE=30Y 2 oD 7 e
ﬁgfﬂé’ 25 2 2% %fg)@/ 402 5(308HAW<6P , o=l M NLT W DTS, 80
402 2 ENA | SWBEN BKL_| SWSEN NOSTUFF
- - g
= R9717
17 lvsvne Isent| 10 BKL | SENL 1102, LED RETURN 6 o+
= = = = M N-RES-W BTFES: 30™m 0. 1% M N-RES-W BTFES: 30™m
PLACEMENT_NOTE=Away from Q9701 - - " BKL | SET 8| ser |senel 11 BKL | SEN2 LG : 1/ 16W LR :
— 402
PLACEMENT_NOTE=Away from Q9701 BKL_RT 6 |rr 1sens| 12 BKL_| SEN3 R?()?%s
PLACEMENT_NOTE=Away from Q9701 BKL_SSTCMP 7 |ssraw | senal 14 BKL | SENA ey 1 \ z1 ~ LED RETURN 5 VIS WETED 30%@ 779
- - 1/ 16W L .
BKLT_PYW RC 2 1 ‘ BKL_DI M 20 |pim I sens| 15 BKL_1 SENS 402
P 1R(§O7I?8 P RJ?IZOQ R9703 9 3 BKL_LPF 19 16 _BKL_I SENG Ry 19
% % D he — LPF | SENG S i N
%;ﬁﬂé\/ %;ﬁﬂé\/ D/OM lf/ngW 1C9714 M N_LINE_WDTH=0. 5 nm L 210/ LED_RETURN—4 M N_LLNE_W DTFE0. 5 m 1990
2 2 fEié’ 1C9706 "ok IUF BKL LRT18 | nr vsen 9 M N-RECK-W DTH=0. 20" frm 1169 1% M N-REGR-W BTH=0; 30"
- - = 402 0.,0022UF i@é’ = i
2 %\zém AOZTUFF THRM_PAD R?J%O
BKL_SSTCMP_RQ NOSTUFF M N_LTNE_W DITHEQ. 5 _m LAN 210/ LED RETURN 3 M N LTNE W DTFED. 5 rm 1920 7 7
169705 L L 1 S B T, R
9 01UF = 402
R9721
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= % 402
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%f N M N_NECK_W DTH=0. 20 mm 1“59\]1% M N_NECK_W DTH=0. 20 mm
BKLT_PLL_NOT | 4 ylg 4 e
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@702 BKLT_PLL 3 Eié" PPV 0 L KLT
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~ RI700 iL v S
9 2 o R9710 X35
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FD%%EP%?SBNBOOl PPBUS SO LCDBKLT FET

SSOr6- HF
F9800 R MOSFET FDC638APZ
2AMP- 32V I
s [Ny =PPBUS SO_LCDBKLT 1 2 PPBUS SO LCDBKLT EUSED < 4 CHANNEL P- TYPE
M N_LINE W GTH=0. 4 nm W N_LINE-W BTHE0. 4 i“
Vot TaGesTs, 6w o 2 ™ o402+ Varheer v 2 ™ |1pg808 1 9802 %lé L RDS( ON) 43 nOhm @. 5V
301K Lo LOADI NG 0.4 A (EDP)
wy 1
5402 pris
PPBUS SO ICDBKLT EN DIV
1
R9809
147K
1%
16w
froats
5 o2
PPBUS SO LCDBKLT EN L
?807 bj3
SSMBN15FEAPE
sorse3 | K
—
s[c st PPBUS SO LODBKLT PYR oy o
ss o [Ty-LVDS BKL ON ‘  BATENL yﬁ;&%ﬁ%ﬁg 25"
26 [y BKLT PLT RST L
LVDS BKL ON o g
'R9840
4.7k
s X
Loy LCD Backl i ght Support
2402
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2.5V/ 1.2V S3 Swi t cher

. =PP3V3_S0_P1V2P2Vg

CRI T CAL
9900 - 19980
T8y 2.2U 1. 2A =PP1V2_SO_REG ,
& P1V2S0_SW. E 2 ‘vout = 1.2
402-LF I EEN 5 BiEE g PCAAO31B- SM <Ra> Vout = 1.2V
L TOR RebE= c9982 1| |*R9982 300mMA max out put
10BF —— %Z%gK (Switcher limt)
4 2] | st f = 225 Mz
VIN 1C9985
w9900 P1V2S0_VFEB <Rb> -7 GZU
DFNHE o 2 %(%R
1 (SR CAL 12R§)OE?<83 483
8 \VFB2 %
6
T CRI TI CAL j’g;w
Ter R L9900
B 2.(2\%% =PP2V5_S0_REG ,
q 4 P2V5S0_SW 1 2 -
VR WEIER T T pososic s Vout = 2.5V
SW TCH NODE=TRUE Cg]g:)o(l):’% 1 'R9900 0. 3A max out put
T %7 475K (Switcher limt)
o piorid f = 2.25 Mz
P2V5S0_VFB : b E 5297%95
<Rb> j— T
RO901 | |- i
o [y =P2V5S0_EN 150K 02
1/16W
« =P1V2S0_EN iﬁﬁé“
Vout = 0.6V * (1 + Ra/Rb) 1
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FSB (Front-Si de Bus) Constraints

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
FSB_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
FSB_DSTB_50S * =50_OHM SE|  =50_OHM SE =50_OHM SE =50_OHM SE =1:1_DI FFPAIR | =1: 1_DI FFPAI R
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
FSB_DATA * =2x_DI ELECTRI C ? FSB_DATA TOP, BOTTOM| =4x_DI ELECTRI C ?
FSB_DSTB * =3x_DI ELECTRI C ? FSB_DSTB TOP, BOTTOM| =5x_DI ELECTRI C ?
FSB_ADDR * =STANDARD ? FSB_ADDR TOP, BOTTOM| =3x_DI ELECTRI C ?
FSB_ADSTB * =2x_DI ELECTRI C ? FSB_ADSTB TOP, BOTTOM| =4x_DI ELECTRI C ?
FSB_1X * =STANDARD ? FSB_1X TOP, BOTTOM| =3x_DI ELECTRI C ?

All 4x/2x/1x FSB signals with i npedance requirenents are 50-ohm singl e- ended.

FSB 4X signals / groups shown in signal table on right.

Signals within each 4x group should be matched within 5 ps of strobe.
DSTB# conpl enentary pairs should be matched within 1 ps of each other, all
Spacing is 2x dielectric between DATA#, DI NV# signals,
DSTB# conpl enentary pairs are spaced nornmally and are NOT routed as differential

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

Signals within each 1x group should be nmatched to CPU cl ock, +0/-1000 mils.

Desi gn Gui de recommends each strobe/signal group is routed on the sane |ayer.
Intel Design Guide recommends FSB signals be routed only on internal |ayers.

NOTE: Intel Design Guide allows closer spacing if signal |engths can be shortened.

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 1.5 (#22294), Sections 4.2 & 4.3

CPU Si gnal Constraints

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

DSTB#s matched to +/-
with 3x dielectric spacing to the DSTB#s.
pairs.

300 ps.

300 ps.

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

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4

MCP FSB COWP Signal Constraints

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CPU_50S * =50_OHM SE =50_OHM _SE =50_OHM _SE =50_OHM _SE =STANDARD =STANDARD
CPU_27P4S * =27P4_OHM SE| =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7ML 7ML
NOTE: 7 mi| gap is for VCCSense pair, which Intel says to route with 7 m| spacing w thout specifying a target
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
CPU_AGTL * =STANDARD ? CPU_AGTL TOP, BOTTOM| =2x_DI ELECTRI C ?
CPU_8M L * 8 ML ?
CPU_COWP * 25 ML ?
CPU_GTLREF * 25 ML ? SR DG recommends at |least 25 nmils, >50 nmils preferred
CPU_I TP * =2: 1_SPACI NG ?
CPU_VCCSENSE * 25 ML ?

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.4

FSB C ock Constraints

PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACING | VEI GHT
MCP_FSB_COMP * 8 ML 2

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_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
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACING | VEI GHT SPACI NG_RULE_SET LAYER LINE-TO- LI NE SPACING | WEI GHT

CLK_FSB * =3x_DI ELECTRI C ? CLK_FSB TOP, BOTTOM| =4x_DI ELECTRI C ?

SOURCE: MCP79 Interface DG (DG 03328-001_v01), Section 2.2.5

i npedance.

FSB 2X

G oups

FSB 4X Si gnal

Signal s

FSB 1X Signal s

CPU / FSB Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ ESB_DATA_GROUPO ESB_50S ESB_DATA FSB D L<15..0>
[ ESB_DATA_GROUPO ESB_50S ESB_DATA FSB DI NV_L<0>
[ FESB_DSTE0 ESB_DSTB_50S | FSB_DSTB FSB DSTB_L_P<0>
[ FESB DSTRO ESB_DSTB_50S | FSB_DSTB ESB_DSTB_L_N<0>
> ESB_DATA GROUP1 ESB_50S ESB_DATA ESB D L<31..16>
[—FSB_DATA GROLP1 ESB_50S ESB_DATA FSB DI NV_L<1>
[—FESB_DSTR1 ESB_DSTB_50S | FSB_DSTB FSB DSTB_L_P<1>
[—FESB_DSTR1 ESB _DSTB_50S | FSB_DSTB FSB DSTB_L_N<1>
[>—FSB_DATA GROUP2 ESB_50S ESB_DATA FSB D L<47..32>
[>—FSB_DATA GROUP? ESB_50S ESB_DATA FSB DI NV_L<2>
[ _ESB_DSTB2 ESB_DSTB_50S | FSB_DSTB FSB DSTB_L_P<2>
[—FESB_DSTR2 ESB _DSTB_50S | FSB_DSTB FSB _DSTB_L_N<2>
[ ESB_DATA GROUP3 ESB_50S ESB_DATA FSB D L<63..48>
[ ESB_DATA_GROUP3 ESB_50S ESB_DATA FSB DI NV_L<3>
[—> FSB_DSTE3 ESB_DSTB_50S | FSB_DSTB ESB _DSTB_L_P<3>
[ FESB_DSTE3 ESB_DSTB 50S | FSB DSTRB FSB DSTB L_N<3>
> ESB_ADDR _GROUPO ESB_50S ESB_ADDR FSB A L<16..3>
[ ESB_ADDR_GROUPO ESB_50S ESB_ADDR FSB_REQ L<4..0>
[ ESB_ADSTBO ESB 50S ESB_ADSTB FSB_ADSTB_L<0>
> ESB_ADDR GROUP1 ESB_50S ESB_ADDR FSB A L<35..17>
[—FSB_ADSTR1 ESB_50S ESB_ADSTB FSB_ADSTB_L<1>
—ESB_1X ESB_50S ESB_1X FSB_ADS L

> FSB BREQD_L ESB_50S ESB_1X ESB BREQO_L
[O—FSB_BREQL_L ESB_50S ESB_1X FSB BREQL L
—S—ESB_1X ESB_50S ESB_1X FSB BNR L

> FESB 1X ESB_50S ESB_1X ESB BPRI _L
SESB_1X ESB_50S ESB_1X FSB _DBSY_L

> ESB_1X ESB_50S ESB_1X FSB_DEFER L
[SESB_1X ESB_50S ESB_1X FSB_DRDY_L
—S—ESB_1X ESB_50S ESB 1X FSB_H T_L
[ESB_1X ESB 50S ESB 1X FSB_HI TM L

> FESB 1X ESB_50S ESB_1X FSB_LOCK L

[ FESB_CPURST L ESB_50S ESB_1X FSB_CPURST_L
> FESB 1X ESB_50S ESB_1X FSB_RS L<2..0>
> EsSB_1X ESB_50S ESB_1X FSB_TRDY_L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_A20M L

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

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_| GNNE_L

O CRUINTL CPU_50S CPU_AGTL CPU INT L

[ CPU_ASYNC R CPU_50S CPU_AGTL CPU_| NTR

[ CPU_ASYNC R CPU_50S CPU_AGTL CPU_NM

[ CPU_PROCHOT | CPU_50S CPU_AGTL CPU PROCHOT_L
[ CPU_PVRGD CPU 50S CPU AGTL CPU_PWRGD

[ CPU_ASYNC CPU_50S CPU_AGTL CPU SM _L

[ CPU_ASYNC CPU_50S CPU_AGTL CPU_STPCLK L
[ PM.THRMIRIP_L CPU_50S CcPU 8M L PM THRMIRI P_L
[FESB_CPUSLP L CPU_50S CPU_AGTL FSB _CPUSLP_L
[ CPU_EROM SB CPU_50S CPU_AGTL CPU _DPSLP_L

[ CPU_DPRSTP_L CPU 50S CPU AGTL CPU DPRSTP_L
[ CPU_ASYNC CPU 50S CPU AGTL FSB DPWR L
[S—MP_CPU COVP MCP_50S M EsB cave | MCP_BCLK_VM._COWP_VDD
[S—MP_CPU_COP MCP_50S Mp EsB cave | MCP_BCLK_VM._COMP_GND
> MP_cPU_cavw MCP_50S M _EsB cave | MCP_CPU_COWP_VCC
S MP_CPU_COVP MCP_50S M _EsB cave | MCP_CPU_COVP_GND
> ESB_CK CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU P
[ ESB.CK CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU N
> FESBOKITP CLK_FSB 100D | CLK_FSB ESB CLK I TP_P
[O—ESBAKITP QLK ESB 100D | O K_ESB FSB_CLK_ | TP_N
[ ESB QK MP CIK FSB 100D | G K ESB FSB CLK MCP_P
> ESB K MP CIK FSB 100D | G K ESB FSB CLK MCP_N
> CPUIERR L CPU 50S CPU | ERR L

[ PM_DPRSI PVR CPU_50S CPU_AGTL PM _DPRSLPVR

> (See ahove) CPU_50S CPU_AGTL | \WWP_DPRSLPVR
> CPU_GILREE CPU_50S CPU_GTLREE CPU_GTLREF

> CPU cowp CPU_50S CPU_COVP CPU_COVP<3>
S—CPUCawP CPU 27P4S CPU_COVP CPU_COWP<2>
—S—CPUCawP CPU 50S CcPU_CovP CPU_COWP<1>

[ CPU_CawP CPU 27PAS CcPU_CovP CPU_COWP<0>

S XDP_TDl cPU 508 cPy | TP XDP_TDI

S XDP_TDO cPU 508 cPy | TP XDP_TDO

O XDP_TMS cPy_50S cPy L TP XDP_TMS

S XDP_TCK cPU 508 cPy | TP XDP_TCK

[ XDP_TRST_L CPU 50S CPU | TP XDP_TRST_L

> XDP_BPM L CPU 50S CcPU | TP XDP_BPM L<4. . 0>
> XDP_BPM LS CPU 50S CcPU | TP XDP_BPM L<5>
> (ESB_CPURST L) | cpy s0s cPy I TP XDP_CPURST_L
— CPU_50S CPU_8M | CPU_VI D<6. . 0>
— CPU_50S CPU_8M | | M\WP6_VI D<6. . 0>
[ CPU_VOCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE P
[ CPU_VOCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE N
——(CPU VCCSENSE) | cpy 27pas cpy veesense | | WP6_VSEN P
——(CPU VCCSENSE) | cpy 27pas cpy veesense | | WP6_VSEN N
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Menory Net

Properties

Menory Bus Constraints
PHYSI O‘-\LiRLLEiSET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM 40S * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 40S_VDD * =40_OHM SE =40_OHM SE =40_OHM SE =40_OHM SE =STANDARD =STANDARD
MEM 70D * =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF
MEM_70D_VDD * =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF
SPACI l\GﬁRULEﬁSET LAYER LI NE- TO LI NE SPACI NG VE| GHT
MEM_CLK2MVEM * =4: 1_SPACI NG ?
MEM_CTRL2CTRL * =2: 1_SPACI NG ?
MEM_CTRL2MEM * =2.5: 1_SPACI NG ?
MEM_CMD2CMVD * =1. 5: 1_SPACI NG ?
MEM_CMD2MVEM * =3: 1_SPACI NG ?
NMEM_DATA2DATA * =1. 5: 1_SPACI NG ?
NMEM_DATA2MVEM * =3: 1_SPACI NG ?
MEM_DQS2VEM * =3: 1_SPACI NG ?
MEM_20THER * 25 ML ?
Menory Bus Spaci ng Group Assi gnnents
NHﬁSF‘ACI NCLTYPEI NHﬁSF‘ACI NCLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET NHﬁSF‘ACI NCLTYPEI NHﬁSF‘ACI NCLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET
MEM_CLK MEM_CLK * MEM_CLK2MVEM NMEM_CNVD MEM_CLK * MEM_CNVD2VEM
MEM_CLK MEM_CTRL * MEM_CLK2MVEM NMEM_CNVD MEM_CTRL * MEM_CNVD2VEM
MEM_CLK MEM_CNVD * MEM_CLK2MVEM NMEM_CNVD NMEM_CNVD * MEM_CNVD2CVD
MEM_CLK NMEM_DATA * MEM_CLK2MVEM MEM_CNVD NMEM_DATA * MEM_CNVD2VEM
MEM_CLK NMEM_DQS * MEM_CLK2MVEM MEM_CNVD NMEM_DQSs * MEM_CNVD2VEM
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_CTRL MEM_CLK * MEM_CTRL2MEM NMEM_DATA MEM_CLK * NMEM_DATA2MVEM
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL NMEM_DATA MEM_CTRL * NMEM_DATA2MVEM
MEM_CTRL NMEM_CNVD * MEM_CTRL2MEM NMEM_DATA NMEM_CNVD * NMEM_DATA2MVEM
MEM_CTRL NMEM_DATA * MEM_CTRL2MEM NMEM_DATA NMEM_DATA * NMEM_DATA2DATA
MEM_CTRL NMEM_DQS * MEM_CTRL2MEM NMEM_DATA NMEM_DQS * NMEM_DATA2MVEM
NHﬁSF‘ACI NCLTYPEI NHﬁSF‘ACI NCLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET NHﬁSF‘ACI NCLTYPEI NHﬁSF‘ACI NCLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET
NMEM_DQSs MEM_CLK * MEM_DQS2MVEM MEM_CLK * * MEM_20THER
NMEM_DQSs MEM_CTRL * MEM_DQS2VEM MEM_CTRL * * MEM_20THER
MEM _DQS MEM_CMD * MEM_DQS2VEM MEM_CMD * * MEM _20THER
MEM_DQSs NMEM_DATA * MEM_DQS2MVEM NMEM_DATA * * MEM_20THER
NMEM_DQSs NMEM_DQSs * MEM_DQS2VEM NMEM_DQSs * * MEM_20THER
. Need to support MEM *-style wildcards!

DQ si g-nal s shoul d be matched within 20 ps of associated DQS pair.

DQS intra-pair

mat chi ng should be within 1 ps,

Al DQS pairs should be matched within 100 ps of clocks.

CLK intra-pair

DQ A/ BA/ cnd si gnal

DDR3:

mat chi ng should be within 1 ps,
A/ BA/ cnd signals should be matched within 75 ps,
Al menory signals maxi numlength is 1.005 ps.

spacing is 3x dielectric,

inter-pair

no inter-pair

mat chi ng shoul d be
no CLK matching requirenent.
CLK minimum length is 594 ps

DQS/ CLK is 4x dielectric.

DQ si g-nal s should be matched within 5 ps of associated DQS pair.

DQS intra-pair

mat chi ng should be within 1 ps,

No DQS to clock matching requirenent.

CLK intra-pair

mat chi ng should be within 1 ps,

inter-pair

inter-pair

mat chi ng shoul w be

mat chi ng shoul d be

A/ BA/ cnd signals should be matched within 5 ps of CLK pairs.

Al menory signals maxi numlength is 1.005 ps.

DQ A/ BA/ cnd si gnal

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

spacing is 3x dielectric,

CLK minimum length is 594 ps

DQS/ CLK is 4x dielectric.

Section 2.3

mat chi ng requirenent.

within 140 ps.

(lengths include substrate).

within 180 ps
within 2 ps.

(lengths include substrate).

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2

MCP MEM COMP Si gnal Constraints

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MCP_MEM_COwVP * Y 7 ML 7 ML =STANDARD =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

MCP_MEM_COMP

*

8 ML

?

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

Section 2.3.4

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

LA MEM 40S | MeM DATA | MEM A Di\Vk4>
> MEM.A_DQ BYTES MEM 40S MEM_DATA MEM A_DMVK5>
S MEM.A_DQ BYTE6 MEM 40S MEM_DATA MEM A _DMVk6>
S MEM.A_DQ BYTE? MEM 40S MEM_DATA MEM A_DMK7>
O MEM.A_DQSO MEM 70D MEM DGS MEM A_DQS_P<0>
[ MEM.A_DQSO MEM 70D MEM DGS MEM A_DQS_N<O0>
O MEM.A DOS1 MEM 70D MEM DGS MEM A _DQS_P<1>
O MEM.A DOS1 MEM 70D MEM DGS MEM A _DOS_N<1>
O MEM.A DQS2 MEM 70D MEM DGS MEM A _DQS_P<2>
O MEM.A DQS2 MEM 70D MEM DGS MEM A _DQS_N<2>
MM A _DOS3 MVEM 70D MVEM DQS MEM A DQS P<3>
O MEM.A DOS3 MEM 70D MEM DGS MEM A _DQS_N<3>
> MEMLA DOs4 MEM 70D MEM DQS MEM A DQS P<4>
> MEMLA DOs4 MEM 70D MEM DQS MEM A_DQS_N<4>
O MEM.A DQSS MEM 70D MEM DGS MEM A _DQS_P<5>
O MEM.A DQSS MEM 70D MEM DGS MEM A _DQS_N<5>
[ MEM.A DQS6 MEM 70D MEM DGS MEM A _DQS_P<6>
O MEM.A DQS6 MEM 70D MEM DGS MEM A _DQS_N<6>
O MEM.A DQS? MEM 70D MEM DGS MEM A _DQS_P<7>
O MEM.A DQS? MEM 70D MEM DGS MEM A _DOS_N<7>
O MMB aK MEM 70D VDD | MEM CLK MEM B CLK P<5..0>
O MMB aK MEM 70D VDD | MEM CLK MEM B_CLK_N<5. . 0>
> MEMB ONTL MEM 40S_VDD | MEM CTRL. MEM B CKE<3. . 0>
> MM B ONTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0>
> MEMB CNTL MEM 40S_VDD | MEM CTRL. MEM B_ODT<3. . 0>
S MMB QD MEM 40S_VDD | MEM CMD NVEM B _A<14..0>
O MMB QD MEM 40S_VDD | MEM CMD NVEM B BA<2. . 0>
O MEMEB CVMD MEM 40S_VDD | NEM CMD MEM B_RAS L
S MEMEB OVD MEM 40S_VDD | NEM CMD MEM B_CAS L
D MMB QD MEM 40S_VDD | NEM CMD MEM B_VE L
[ MEM B DQ BYTEQ MEM 40S MVEM DATA MEM B_DQx7.. 0>
S MEMB_DQ BYTEL MEM 40S MEM_DATA MEM B_DQx15. . 8>
S MEMB_DQ BYTE2 MEM 40S MEM_DATA MEM B_DQ<23. . 16>
> MEM B DQ BYTE3 MEM 40S VEM DATA MEM B_DQ<31. . 24>
S MEMB_DQ BYTE4 MEM 40S MEM_DATA MEM B_DQ<39. . 32>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DQ<47. . 40>
[ MEMB_DQ BYTE6 MEM 40S MEM_DATA MEM B_DQ<55. . 48>
S MEMB_DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56>
[ MEMB_DQ BYTEQ MEM 40S MEM_DATA MEM B_DMVkO>
[ MEM B DQ BYTEL MEM 40S MEM_DATA MEM B_Dik1>
S MEMB_DQ BYTE2 MEM 40S MEM_DATA MEM B_DMk2>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DMk3>
> MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DiVk4>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DMVk5>
S MEMB_DQ BYTE6 MEM 40S MEM_DATA MEM B_DMVk6>
> MEM B DQ BYTE? MEM 40S MEM_DATA MEM B_DMK7>
[ MEM B _DQS0 MEM 70D MEM DQS MEM B_DQS_P<0>
[ MEM B _DQSO MEM 70D MEM DQS MEM B_DQS_N<0>
O MEMB DOS1 MEM 70D MEM DQS MEM B_DQS_P<1>
O MEMB DOS1 MEM 70D MEM DGS MEM B_DQS_N<1>
O MEM B DQS2 MEM 70D MEM DQS MEM B_DQS_P<2>
O MEM B DQS2 MEM 70D MEM DQS MEM B_DQS_N<2>
[ MEMB DOS3 MEM 70D MEM DGS MEM B_DQS_P<3>
[ MEMB DOS3 MEM 70D MEM DQS MEM B_DQS_N<3>
> MM B DOs4 MEM 70D MEM DQS MEM B_DQS_P<4>
S MEMB DOs4 MEM 70D MEM DGS MEM B_DQS_N<4>
> MEM B DOSS MEM 70D MEM DQS MEM B DQS P<5>
[ MEMB DQSS MEM 70D MEM DQS MEM B_DQS_N<5>
> MEM B DQOS6 MEM 70D MEM DQS MEM B DQS P<6>
O MEMB DQS6 MEM 70D MEM DQS MEM B_DQS_N<6>
O MEM B DQS? MEM 70D MEM DGS MEM B_DQS_P<7>
S MEMB DQS? MEM 70D MEM DQS MEM B_DQS_N<7>
[ MP_MEM COVP MCP_VEM covP | MeP_ VEM cave | MCP_ VEM COVP_ VDD
> MP_NMEM COVP MCP_VEM Cove | vee VEM cove | MCP_VEM COVP__GND

Menory Constraints
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PCl - Expr ess

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
PCI 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

SOURCE: MCP7

Anal og

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

Vi deo

Si gnal

Constraints

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VE| GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VE| GHT
PCI E * =3X_DI ELECTRI C ? PCI E TOP, BOTTOM| =4X_DI ELECTRI C
CLK_PCI E * 20 ML ?
MCP_PEX_COMP * 8 ML ?

PHYS| 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

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

37.5-ohm from MCP to first termnation resistor.
50-ohm fromfirst to second term nation resistor.

- 75-ohm from out put

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),

Sections 2.5.1 & 2.5.2.

Di gital

Vi deo Si gnal

Constraints

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 ?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
— PCLE 90D PCLE PEG R2D P<15..0>
— PCI E_90D P E PEG R2D N<15.. 0>
> PEG R2D PCl E_90D PCILE PEG R2D C P<15.. 0>
— PCI E_90D POLE PEG R2D C N<15.. 0>
> PEG 2R PCl E_90D PCILE PEG D2R P<15.. 0>
o PCl E_90D PCILE PEG D2R N<15.. 0>
— PCI E_90D PCLE PEG D2R C P<15.. 0>
— PCl E_90D P E PEG D2R C N<15.. 0>
[ PCIE_90D PCIE PCIE M NI _R2D P
D PCIE_90D PCIE PCLE M N _R2D N
[ POEMN _RD PGl E_90D PO E PCOE MNI_R2D C P
— PCI E 90D PCIE PO E MN _R2D C N
O POEMN_D2R PCI E_90D PO E PCIE M N _D2R P
[ PCIE_90D PCIE PCLE M N _D2R N
[ — PCLE 90D PCLE PClE FWR2D P
o PCIE_90D PCIE PCl E FWR2D N
[ PCOE EWR2D PCI E_90D PCLE PCE FWR2D C P
— PCI E_90D PCIE PCE FWR2D C N
[ PCOE EW 2R PCl E_90D PCILE PCl E_ FW D2R P
[ PCI E 90D PCIE PCl E FWD2R N
f— PCLE 90D PCLE PCIE 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
[S—PCLE_EXCARD R2D PGl E_90D PO E PCl E_ EXCARD R2D C P
— PCI E_90D PO E PCl E_ EXCARD R2D C N
[ PCE EXCARD 2R | PGIE 90D PCIE PCl E_ EXCARD D2R P
PCl E_90D PCILE PCl E_ EXCARD D2R N

MP_PEQ_REECLK

CQLK_PCIE_100

CLK_PCIE

PEG CLK100M P

CLK_PCIE_ 1000

CLK_PCLE

PEG CLK100M N

PHYS| 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_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_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_COMP * 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-pair matching should be 5 mls.
Di spl ayPort/ TMDS intra-pair matching should be

Dl spl ayPort AUX CH intra-pair matching should be 5 ps.

Max | ength of LVDS/ Di splayPort/ TMDS traces: 12
SOURCE: MCP79 I nterface DG (DG 03328-001_v0D),

Pairs should be within 100 mls of
Inter-pair matching should be within 150 ps.
No rel ationship to other

5 ps.

i nches.
Sections 2.5.3 & 2.5. 4.

SATA Interface Constraints

clock | ength.

signal s.

MCP_PE1_REECIK K PCIE 1000 ALK PO E PCIE CLKIOOM M NI _P
CIK PCIE 1000 CLK PCIE PCl E CLK100M M NI _N
MCP_PE2_REEQ K CLK_PCIE 1000 GLK_PCE PCl E_ CLK100M FW P
CK PCIE 1000 LK PO E PCl E_ CLK100M FW N
MCP_PE3_REECLK QLK _PCIE_1000 LK _PCIE PCl E_CL KI0OOM EXCARD P
CIK PCIE 1000 CLK PCIE PCl E_ CLK100M EXCARD N

SOURCE: MCP79 I nterface DG (DG 03328-001

_vOD), Section 2.7.1.

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

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_ IGGYY

CRT_BI UE 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 M _pac cave | MCP_TV_DAC RSET
MCP_DAC VREE M _pac cave | MCP_TV_DAC VREF
TMDS_| G TXC DP_100D DisPLAYPORT | TMDS | G TXC P

TMDS | G TXC DP_100D pspLayporT | TMDS |G TXC N

IMDS_| G TXD DP_100D DISPLAYPORT | TMDS | G TXD P<2..0>
TMDS | G TXD DP_100D DiSPLAYPORT | TMDS | G TXD N<2. . 0>
DP_M. DP_100D pspiaypert [ DP 1G 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 pspiaypert | 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 QK LVDS_100D LVDS LVDS IG A CLK P

LVDS 1G A QK LVDS_100D LVDS LVDS IG A CLK N

LVDS_I G A_DATA LVDS_100D LVDS LVDS | G A DATA P<2..0>

LVDS_I 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_IG B A K LVDS_100D LVDS LVDS |G B _CLK P

LVDS_1G B A K LVDS_100D LVDS LVDS IG B_CLK N

LVDS_I G B_DATA LVDS_100D LVDS LVDS | G B_DATA P<2..0>

LVDS_I G B_DATA LVDS_100D LVDS LVDS | G B_DATA N<2..0>

LVDS | G B_DATA3 LVDS_100D LVDS LVDS | G B DATA P<3>

LVDS_| G B_DATA3 LVDS_100D LVDS LVDS | G B_DATA N<3>

MCP_| FPAR_RSET MCP_DV_COVP. MCP_| FPAB_RSET

MCP_| EPAB_VPROBE. MCP_| FPAB_VPROBE

SATA_HDD_R2D SATA_100D SATA SATA HDD R2D C P
SATA_100D SATA SATA HDD R2D C N
SATA_100D SATA SATA _HDD R2D P
SATA_100D SATA SATA HDD R2D N

SATA_HDD_I2R 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_ODD R2D SATA_100D SATA SATA_ODD R2D C P
SATA_100D SATA SATA OOD 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
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PCl

Bus Constraints

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

PCl

=STANDARD ?

CLK_PCI

8 ML

SOURCE: MCP7

9 Interface DG (DG 03328-001_vO0D),

Section 2.8.

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

LPC

6 ML

CLK_LPC

8 ML

SOURCE: MCP7

9 Interface DG (DG 03328-001_vO0D),

Section 2.9.

1.

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD

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

usB

=2x_DI ELECTRI C ?

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP7

SMBus |

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

nt erf

Section 2.10. 1.

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SMB_55S * =55_OHM_SE =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI 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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM 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_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

CLK_SLOW

8 ML

?

SOURCE: MCP7

9 Interface DG (DG 03328-001_vO0D),

Section 2.13.

SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SPI _55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

SPI

8 ML

?

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

Section 2. 14.

MCP_HDA_PULLDN_COVP

MCP_HDA_COVP

MCP_HDA_ PULLDN_ COWP

MP_SUS A K QK SLONS5S | QK SLON PM CLK32K_SUSCLK R
CLK SLON55S | CLK SLOW PM _CLK32K_SUSCLK
SPI_QK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPL_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
SPI_CS0 SPI_55S SPL SPI_CSO_R L
SPL_55S S SPI _CS0_L

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ MP_DEBUG PCl_55S PCl MCP_DEBUG<7. . 0>
> PC_AD PCl_55S PCl PCl _AD<23. . 8>
> PC_AD4 PCl_55S PCl PCl _AD<24>

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

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

> PCL_CNTL PCl_55S PCl PCl _DEVSEL_L

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

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

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

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

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

> LPC ERAVE L LPC 558 LPC LPC FRAME L

S LPC RESET L LPC 558 LPC LPC RESET L

O MPIPCAKD | AKIPC555 | QKIPC LPC CLK33M 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_CAMERA USB_90D USB UsSB_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

[ MP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
[>SMBUS MCP_0_QLK SMB 555 SMB SMBUS MCP_0_CLK
[S—SMBUS MCP_0_DATA SMB 555 SMB SMBUS MCP_0_ DATA
[S—SMBUS MCP_1_QlK SMB 55S SMB SMBUS MCP_1_CLK
[ SMBUS MCP_1_DATA SMB_55S SMB SMBUS MCP_1_DATA
> HDABIT OK HDA_55S HDA HDA BIT_CLK

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

— HDA_55S HDA HDA_SYNC R

[ HDARST L HDA_55S HDA HDA RST R L

D HDA_55S HDA HDA RST L

[ HDA_SDI N0 HDA_55S HDA HDA_SDI NO

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

— 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 41

20 40

20 40

20 32

20 32

9 20

9 20

21

21 26

26 42

21 44

a4 53

21 44

a4 53

21 44

21 44
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MCP RGM |

(Et hernet) Constraints

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM 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

MCP_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%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP

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
]
2
|

.
2
3
1)
q

NET_TYPE

PHYSI CAL

SPACI NG

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_VDD

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_GND

MCP_CLK25M BUEQ

ENET_M | _55S

MCP_BUFO_CLK

MCP_CLK25M BUFO_R

ENET_M | _55S

MCP_BUFO_CLK

RTL8211_CLK25M CKXTAL1

| —

| —

—

—

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

> ENET_MDIO ENET M1 _55S | ENFT M| ENET_MDI O
[O—ENET_MX ENET_M | _55S | ENET M| ENET_NMDC

[ ENET_PVRDVN L ENET_M | _55S | ENET M| ENET_PWRDWN L

[ ENET M1 _55S | ENET M1 ENET_CLK125M RXCLK R
[ 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 M| ENET_RXD<3.. 1>

[ ENET_RXD ENET M1 _55S | ENET M| ENET_RX_CTRL
[O—ENET_TXQK ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
[ ENET_TXD0 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 M| ENET_RESET L

> 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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FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
N _ _ - - - -
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 —_Fweo_tea Fw 1o fwe EW PO TPA P o
[O—EWP0_TPA EW 110D EW TP FW PO_TPA N 36 38
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT S—FWP0_TPB EW 110D EW TP FW PO_TPB_P 36 38
pEpp— N 3 1 SPACI NG > > FWP0_TPB EW 110D EW TP EW PO_TPB N 36 38
= i ’ [O—EWP1_TPA EW 110D EW TP FW P1_TPA P 36 38
[O—EWP1_TPA EW 110D EW TP FW P1_TPA N 36 38
> FWP1_TPB EW 110D EW TP FWP1_TPB P 36 38
[O—FWP1_TPB EW 110D EW TP FW P1_TPB_N 36 38
Port 2 Not Used

FireWwWre Constraints
SYNC_MASTER=MUXGFX SYNC_DATE=02/ 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 I N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
éz) APPLE | NC. SCACE =T o3
NONE 92 96
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SMC SMBus Net

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 SMG A S3 SO SMB 55S SMB SMBUS _SMC A S3_SCL
[S—SMBUS SMC A S3_SDA | SMB_55S SMB SMBUS SMC A S3_SDA
[S—SMBUS SMC B S0_Sa SMB 555 SMB SMBUS SMC B SO_SCL
[ SMBUS SMC B SO_SDA SMB_55S SMB SMBUS_SMC B _SO_SDA
[S—SMBUS _SMC 0_S0_Sal SMB 555 SMB SMBUS _SMC 0_SO0_SCL
[S—SMBUS SMC 0_S0_SDA | SMB_55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS SMC BSA SCL SMB_55S SMB SMBUS_SMC BSA_SCL

[S—SMBUS_SMC_BSA_SDA SMB 55S SMB SMBUS SMC BSA SDA

[S—SMBUS_SMC_MGMI_SCL SMB 558 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 1TO1_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

NOTI CE OF PROPRI ETARY PROPERTY

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

PROPERTY OF AP
AGREES TO THE

PLE COVPUTER,
FOLLOA NG

INC. THE POSSESSOR

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH I N WHOLE OR PART
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APPLE | NC.

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
SCALE SHT OoF
NONE 93 96
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GDDR3 Frame Buffer Signal Constraints GDDR3 FB A/ B Net Properties GDDR3 FB C/' D Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
GDDR3_40R55SE * =55_0HM_SE =40_OHM_SE 0.095 WM 12.7 WM =STANDARD =STANDARD
E—— N - B B B B O eaaxe cooea_aon oo ak FB A CLK P<0> 2 > tecaxe cooea_aon oo ak FB B CLK P<0> 72 74
_ =40_cHM SE =40_OHM_SE 0.095 MM =40_OHM_SE =STANDARD =STANDARD
f— GDDR3_80D GODRE_ ALK FB A CLK N<0> 72 73 f— GDDR3_80D GODRE_ ALK FB B CLK N<0> 72 74
CGDDR3_80D * =80_CHM DI FF =80_OHM DI FF 0.095 MM =80_CHM DI FF =80_OHM DI FF =80_OHM DI FF o EaBake GDDRE_80D CODRE_ALK FB A CLK P<1> 72 73 Eebnake GDDRZ_80D CODRE_ ALK FB B CLK P<1> 72 74
— copRa_aon copRa_alK FB_A_CLK_N<1> 7273 — coora_gon cora_aLk FB B _CLK_N<1> 72 74
[—fsssan GDDR3_40RS5SE GDDR3_COMVD FB_A MA<1..0> 72 73 —fecman GDDR3_40RS5SE GDDR3_COMD FB_B_MA<1..0> 72 74
[ fesean cooRa_aomssSE coora_an FB A MA<12..6> 72 73 [ fecman cooRa_aoRsSSE cora_an FB B MA<12..6> 72 74
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT e an CDDR3_40RSSSE coDR3_avD FB A BA<2..0> 72 73 O feman CGDDR3_40RSSSE cDDR3_CVD FB B BA<2..0> 72 74
oo oK , 51 omane N [ faman coDRA_40RSSSE core_an FB A RAS L 7273 [ fmman coDRA_40RSSSE coors_an FB B RAS L 72 74
- - [ faman coDRA_40RSSSE cora_an FB A CAS L 7273 O fmman coDRA_40RSSSE cooRs_an FB B CAS L 72 74
GDDR3_CVD * =2.5:1_SPACI NG ? [ feaman CGDDR3_40RSSSE GooRE_ A FB A VE L 72 73 [ feman CGDDR3_40RSSSE coDR3_CvD FB B WE L 72 74
PSS n 51 omane N [ s anen coDRA_40RSSSE cora_an FB A CKE 7273 O fmmanen coDRA_40RSSSE cooRs_an FB B CKE 72 74
- - [ fassco coDRA_40RSSSE coore_an FB A CSO L 7273 [ oo coDRA_40RSSSE cooRs_an FB B CSO L 72 74
GDDR3_DGS * =2.5:1_SPACI NG 2 s anen coDRA_40RSSSE cooRs_an FB A DRAM RST 7273 [ famanen coDRA_40RSSSE cooRs_an FB B DRAM RST 72 74
> fmaan copRa_sose cora_an FB_A_LMASS. . 2> 72 73 > fecan conra_aose cora_an FB B_LMASS. . 2> 72 74
O—esan GDDRA_40SE GDDRA_avD FB A UVASS. . 2> 72 73 Oenan GDDRA_40SE GDDRZ_avD FB B UVASS. . 2> 72 74
[ Eaavegs copRa_sose cooRe_Das FB A WDQS<0> 7273 [ Eacvegs copRa_aose choms_nas FB B WDQS<0> 72 74
[ Eaaveas copRa_sose cooRa_Das FB A WDQS<1> 7273 [ Eacuast copRa_aose choms_nas FB B WDQS<1> 72 74
[ £8.a vs copRa_aose cooRe_Das FB A WDQS<2> 7273 [£8 c s copRa_aose choms_nas FB B WDQS<2> 72 74
[ £ a v copRa_sose cooRa_Das FB A WDQS<3> 72 73 [ £8 c s copRa_aose coms_nas FB B WDQS<3> 72 74
[O—EeAR GDDRA_40SE GODRA_ DGR FB A RDQ5<0> 72 73 [ EecR0 GDDRA_40SE GODRA_ DGR FB B RDQ5<0> 72 74
[ eeaeos cooeq_sose cooea_ooe FB A RDOB<1> 2 [t cenm cooea_sose cooea_ooe FB B RDOS<1> 72 74
O EBA RS GDDRA_40SE GODRA_ DGR FB A RDQS<2> 72 73 OB Cc RS GDDRA_40SE GODRA_ DGR FB B RDQ5<2> 72 74
O EBA RS GDDRA_40SE GODRA_ DGR FB A RDQ5<3> 72 73 OB c RS GDDRA_40SE GODRA_ DGR FB B RDQ5<3> 72 74
OB Do eviEo GDDRA_40SE GDDR3_DAT, FB A DQ<7..0> 72 73 [ Eecooevieo GDDRA_40SE GDDR3_DAT, FB B DQ<7..0> 72 74
[ Eaamoave copRa_aose cooRa_paTy FB_A_DQ<15. . 8> 72 73 [ Eacooave copRa_aose cooRa_paTy FB_B_DQ<15..8> 72 74
[ taa00ane oo sose oo ot FB A DO<23..16> 727 > _tacomane oo sose oo ot FB B DO<23..16> 72 74
From T18 MXM [ a.an0axe cooma_sose N FB A DOQ<31..24> 7273 [ acooade coma_sose J—_— FB B DOQ<31..24> 72
[]' gl t al Vl d eo Sl g n al CO n St r al nt S [O—feanan cooRa_sose cooRa_DAT, FB A DQM L<0> 72 73 [O—fecoon cooRa_sose coDRa_DAT, FB B DQM L<0> 72 74
O—eanm GDDRA_40SE GDDR3_DAT, FB A DQM L<1> 72 73 O—ecom GDDRA_40SE GDDR3_DAT, FB B DQM L<1> 72 74
PHYSI CAL_RULE_SET LAYER CA,&‘LPQ’YE%JTE M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP o Feamw GDDRE_40SE. GDDRE_DAT, FB A DOM L<2> 72 73 fecmw CGDDR3_40SE. GDDRE_DAT, FB B DQOM L<2> 72 74
DP_100D * =100_CHM DI FF|  =100_OHM DI FF =100_CHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF [O—raanas COOR3_40SE oo DA FB A DQM L<3> 7273 > sacooe cooma_dose . FB B DOM L<3> 12 74
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 | CD0RA_A0SE CD0RA_DQs FB A VDQS<4> e | CDDRA_A0SE CD0RA_DQs FB B VbQS<4> e
s - - - - - [ Ea 8 veast copRa_sose cooRa_Das FB A WDQS<5> 7273 [ Ea Dt copRa_aose choms_Das FB B WDQS<5> 72 74
[ £8 8 vs copRa_aose cooRa_Das FB A WDQS<6> 7273 [ £8.0 s copRa_aose coms_nas FB B WDQS<6> 72 74
[ s copRa_aose cooRa_Das FB_A VWDQS<7> 7273 [ £8.D v copRa_aose cooRs_nos: FB_B_WDQS<7> 72 74
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VI GHT [—FBB ROos0 GDDR3_40SE. GDDR3_DQS. FB_A_RDQS<4> 72 73 [ Een R0 GDDR3_40SE. CODRE_DOS FB_B_RDQS<4> 72 74
DI SPLAYPORT * =3x_DI ELECTRI C ? DI SPLAYPORT | TOP, BOTTOM =4x_DI ELECTRI C ? | G cpoaanse posaoas FB A RDOB<5> e | G cpoaanse cposa_nas £B B RDOB<5> e
- - BB RS GDDRA_40SE GODRA_ DGR FB A RDQ5<6> 72 73 OB D RS GDDRA_40SE GODRA_ DGR FB B RDQ5<6> 72 74
LVDS * =3x_DI ELECTRI C ? LVDS TOP, BOTTOM| =4x_DI ELECTRI C ? [ £8 8 B copRa_aose copRa_nos FB A RDQB<7> 7273 [£8.0 B copRa_aose conRa_nos FB B RDOB<7> 72 74
LVDS intra-pair matching should be 5 mls. Pairs should be within 100 mls of clock |ength. [ £8 8 oo avik cooRa_ao0se cooRa_paTy FB A DQ<39..32> 72 73 [ E8nooavik cooRa_ao0se cooRa_DAT) FB B DQ<39..32> 72 74
Di spl ayPort/ TVDS i ntra-pair matching should be 5 ps. Inter-pair matchi ng should be within 150 ps. [ faamoave copRa_sose copRa_DAT) FB A DQ<47..40> 7273 [ fanmoave cooRa_aose conRa_paT, FB B DQ<47.. 40> 72 74
Dl spl ayPort AUX CH intra-pair matching should be 5 ps. No relationship to other signals. [ faamanE cooRa_aose conRa_paT, FB A DQ<55. . 48> 7273 [ fanmane cooRa_aose copRa_DAT) FB B DQ<55. . 48> 72 74
Max | ength of LVDS/ Di splayPort/ TMDS traces: 12 inches. [ s cooRa_aose conRa_paT, FB A DQ<63..56> 7273 [ S s cooRa_aose copRa_DAT) FB B DQ<63..56> 72 74
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4. FB A DOM L<4> FB B DOM L<4>
[ fa8oan copRa_sose copRa_DAT) 7273 [ fanoan copRa_sose copRa_DAT) 72 74
i S =WV GDDRA_40SE GDDR3_DAT, FB A DQM L<5> 72 73 O—eno GDDRA_40SE GDDR3_DAT, FB B DQM L<5> 72 74
> FaBDw GDDR3_40SE GDDR3_DAT, FB_A DOM L<6> 72 73 > FeDnmaw GDDR2_40SE GDDR3_DAT, FB B _DOM L<6> 72 74
o S ERC Y GDDRA_40SE GDDR3_DAT, FB A DQM L<7> 72 73 O enoae GDDRA_40SE GDDR3_DAT, FB B DQM L<7> 72 74
MUXGFX Net Pr operti eShEUVPE 6 Net Pr operties
[ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[E—bsaak Lvps10on — LVDS A CLK P 80 83 [ (Cx505_DOT96) CLK_SLOW! QK _SLON GPU CLK27M 76
[z LvDs A Ok LVDS 100D LvDS LVDS A CLK_N 80 83 [ __oas_aomess ok s o sow GPU CLK27M SS o
O LwsEGA QK LVDS 100D LvDS LVDS EG A CLK P 77 83
59> L\DS_A DA, Lvos_1000 Lvs LVDS_A_DATA P<2..0> 80 83 O LbsEaAaKk Lvos 1000 Lvos tg Eg 2 EL;ANPQ o 77 e
— | VDS, A_DaT, | \os_1000 s LVDS A DATA N<2..0> 5 55 [ LVDS_EG A _DAT, LVDS_100D LVDS .. 77 83
[ LVDS EG A DAT, LVDS_100D LvDs LVDS EG A DATA N<2..0> 77 83
[ Los B ax LVDS_100D. RV LVDS B CLK P 80 83 [ LVDS EG B DAT, LVDS_100D. RV LVDS EG B DATA P<2..0> 77 83
[T Lvos B ax LVDS_100D LvDs LVDS B CLK N 80 83 [ LVDS EG B DAT, LVDS_100D LvDs LVDS EG B DATA N<2..0> 77 83
[ZZD—vesADal Lvhs100D s LVDS B DATA P<2.. 0> o0 83 oM DP_100D psplavporT | DPEG ML_P<3.. 0> 77 80
[200—1VBS-B-DAT oS00 s LVDS B DATA N<2..0> oo 03 o> DM DP_100D pLspLAYPCRT | DP_EG ML_N<3. . 0> 7 80
e LvDs_ 1000 Lvps LVDS_CONN_A CLK F P 779 s> DP_AUX_CH DP_100D DispPlAYPoRT | DPEG AUX CH P 77 80
= L vbs_ 1000 Lvos LVDS CONN A CLK F N ) > DP_AUX_CH DP_100D pspraypert | DP_EG AUX CH N 7 80
= Lvns_ 1000 Lvs LVDS CONN B CLK F P 779 = DP_100D pspraypert |DP_EG AUX CH C P 0
= L vbs_ 1000 Lvos LVDS CONN B CLK F N ) = DP_100D pspraypert [|DP_EG AUX CH C N a0
= LvDS 100D Lvps LVDS CONN A CLK P 79 80
= Lvbs 1000 Lvps LVDS CONN A CLK N 0 80
= L vbs_1000 Lvos LVDS CONN A DATA P<2..0> 7 79 80
= Lvps 1000 Lvos LVDS CONN A DATA N<2..0> 770 80
= Lvps 1000 Lvps LVDS CONN B _CLK_P 79 80
o Lvbs 1000 Lvs LVDS CONN B CLK N 70 80
— L vbs_1000 Lvos LVDS CONN B DATA P<2..0> 7 79 80
= Lvps 1000 Lvps LVDS_CONN_B_DATA N<2..0> 7 79 80
GPU ((¥6) Constraints
P M DP_100D DI SPIL AYPORT g & g E:g . 8> o1 SYNC_NMASTER=MUXGFX SYNC_DATE=02/ 18/ 2008
T DP_100D DI SPL AYPORT .. 0> 61
? DP_ M DP_100D pispLAayPorT | DP.ML_P<3. . 0> 80 81 NOTI CE OF PROPRI ETARY PRCPERTY
= DP_100D DI SPL AYPORT DP_M__N<3..0> 80 81 THE | NFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
o> DPM. DP_100D pispLayporT | DP_ML_CONN_P<3. . 0> o ACREES Yo THE FOLLOW NG T NG THE POSSESSOR
[ DP_100D DisplAYPorT | DP. M. CONN_N<3. . 0> 81 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
I'l NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
sy DP_AUX_CH DP_100D pispLAyPorT | DP.AUX CH C P 80 81 STZE | DRAW NG NUVBER REV.
= DP_AUX_CH DP_100D pispLayporT | DP_AUX CH C N 80 81 D 051- 7546 A 0.0
APPLE | NC. SCACE =T o3
NONE 94 96
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MB9 Specific Net Properties

MB9 Specific Net Properties

PHYSI CAL_RULE_SET LAYER ALLON RQUTE | M NI MUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
ON LAYER? NET_TVPE NET_TYPE
SENSE_1TOL_55S * 11Ol FFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAIR =1:1_DI FFPAIR 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 = (PG E_EXCARD) PCE_90D POE PCl E EXCARD R2D P 7 32 89
— ENET_MDI 100D ENETCONN ENETCONN N<3. . 0> 35 (PCLE_EXCARD) PCl E EXCARD R2D N
DI FFPAI R - =1:1_DI FFPAIR =1:1_DI FFPAIR =1:1_DI FFPAI R =1:1_DI FFPAI R = SATA_100D SATA SATA ODD R2D UF_P 0 5> = BO E_200 BOLE POE MN FZD P T2
P SATA_100D SATA SATA_CDD_R2D_UF_N 3 > —pore-mNry PO-E-e0n POLE POE MN R2D N oo
= SATA_100D SATA SATA D2R_LF_P » g (PO EMD) QLK POLE 1000 Ok POE PCI E_CLK100M M N_CONN_P .
= SATA 100D SATA SATA QDD D2R UF N s = CLK_PCLE 1000 CLK_PCQIE PCI E_CLK100M 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 => 1T01 ol FT:PAI = CHGR CSI R P 2
= SATA 100D SATA SATA HDD D2R UF N w0 = | o
SENSE * =2: 1_SPACI NG 2 = = 1TOl_DI EEPAI CHGR CSI _R N 61
[ErE SATA_100D SATA SATA HOD R2D UF P % 1TOl DI EEPAL CHGR CSO R P
THERM g =2:1_SPACI NG ? = SATA_100D SATA SATA_HDD_R2D UF_N a9 = 1TQL_DI EEPAL CHGR CSO R N .
[sese o eepalR Ense 1T ense GFXI WP6_VSEN P 7 > = e
AUDI O * =2: 1_SPACI NG ? - ~ - = (USB EXTA) UsB 90D USB. USB2 EXTA MUXED P a0
— ENSE_ 1701 ENSE GEXI WP6 VSEN N 78
~ - = (USB_EXTA) USB 90D USB USB2 EXTA MUXED N 40
ENSE_DI FEPAL R ENSE_1TQ1 ENSE MCPCOREI SNS P 47 65 UsB2 LT1 P
[ — > (USB_EXTA) usa_a0D usa a0
nsE 1TOL ener MCPCOREI SNS N a7 65 B2_LT1_N
= = > (USB_EXTA) UsB_e0D use OS] a0
[ CPUIHMENS D2 DP THERM 1TQL ! THERM CPUTHVENS D2_P a8
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT > (USB_EXTD) use_90D use CONN_TPAD USB P
= THERM 1TQL ! THERM CPUTHMSNS D2 N a8
. N CPU THERMD P | (USB_EXTD) USB 90D usB CONN_TPAD_USB_N
ENETCONN 25 MLS DU TERD o THERM 1T THERM 10 48 e (\ISH_CAMERA) Lers0n . USE CAMERA CONN P "
= THERM 1TOL ThHERM CPU_THERMD_N 10 a8 | Exiog =
| i (USB_CANMERA) USB 90D usB USB _CAMERA CONN N a1
[ CPUIHMENS D DP THERM 1TQL ! THERM GPUTHVBNS D P a8
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEI GHT = USB_90D. use CONN _USB2_BT P 31
— e 1Ton Teeed GPUTHVBNS D N 18 COMN USB2 BT N
> Usa 90D Lsa
G\D * =STANDARD ? [P THERD P THERM 1TO1_! THERM GPU TDI ODE P 48 76 | Exiog — USB LT2 P o
— THERM 1TOI THERM GPU TDI ODE N 48 76 [EXZ LSA_200 s USE LT2 N 40
PPLVB_MEM * =STANDARD 2 [Eny Usa 90D Lsa a0
35 MCPTHVENS D DR THERM 1TOL ¢ THERM MCPTHVENS D P 48 USB2 EXCARD CONN P
= e 1o T, NCPTHVBNS D N “ b= \e o0 - USB2_EXCARD_CONN N -
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT [ Me_THERD P THERM 1TOL_! THERM MCP_THMVDI ODE P 21 48 > LsB_a00 L8 DPIGAUX CHCP e
= THERM 1TOL ! THERM MCP_THMVDI CDE N 21 48 = £e-1000 DI-SPLAYRCRT DP IG AUX CH C N 0
GND_P2MM * 0.20 MM 1000 1VO5CPUI SNS R P = DP_100D DI SPLAYPCRT. 80
—— N o 20 oo [ED—SENSEDLEERaLR ENSEATaL ERSE 1VO5CPUI SNS R N o [mp MCOP_PE4_REFCLK CLK_PCIE 100D | CK PCE PCl E_CLK100M FC P o 32
5 = ENSE 171 e I R P a7 m— CLK PCIE 100D | QK PCIE PCI E_ CLK100M FC N 032
55> SENSE DI EEPALR ENSE_1TCL EnsE DDRI SNS_R_ a7 = PO E FC R2D PO E FC R2D C P
= ENSE_1TOL ENsE DDRI SNS R N - = Pl E 90D P E 5 52
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — - | SE P = PO E 0D P E PCIE FC RD C N 0 32
— ENSE_DI EEPALR ENSE_1TOI ENSE GPUI SENS a7 PQLE FC 2R PCl E FC D2R P
=> PO E 0D P E
VM K o . P = euse 1o ense GPUI SENS N a D - PO E FC D2R N o
1VO5CPU_P => Pl E 90D paE 5 52
[[I5D> SENSE DI EEPALR ENSE_1TCL EnsE 47 s PCIE FC R2D P
MEM_CVD oo * @\D_P2MM = PO E 0D P E a2
= B e 1V05CPU_N . PG E_FC R2D N
’ DDRI SNS_P = e o saie -
MEM_CTRL oo @D_P2vm I3 SENSE DiEEPALR ENSE_1TCL EnsE o a7 — QK paE 1000 ar pae | PCLE CLKIOOM EXCARD CONN N o
MEM DATA e . @D_P2vm = ENSELTOL NS P1VBGPU P v > ak paE 1000 akpae |PCIE CLK1I00M EXCARD CONN P ;5
VEM DGs ao a_P2wa [y —smes s e o PLVBGPU N - o SPK_QU DL EEPAI R Ao SPKRCONN_L_P_QU -
* a7
v - > —Ha I'SNS CPU P = DL EEPALR AUDLO SPKRCONN_L_N_OUT 75788
[CIED)—SENSE_DLERRALR ENSELTOL ENSE I'SNS OPU N °© =D SPK_OUT DI FEPAI R AUDLO SPKRCONN_S_P_OUT 757 58
ENSE_1TOL EnsE 6
= 1100 e P 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 S DLEEPALR ADLO SPK N R B reres
- =~ - =~ = b L [y DI EEPAI R AUDILO SPKRCONN_R_N_OUT 757 58
CLK_FSB o) . awn_P2w = = DI EEPALR AUDIL O SPKRAMP_L_P_QOUT o,
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET cPU_cOW oo * @\D_P2MM = S PPSVs 5 e > DLEEPALR ADLO SEK LN 7
_ 5 = > ] > RULE - - = B PR PP3V3 SO 78 P DI EEPAI R AUDI O SPKRAMP_R P_QOUT -,
CLK_PCIE G\D * GND_P2MM CPU_GTLREF a\D * GND_P2MM — B_PONR PP1V5 SO [z DI EFEPALR AUDI O SPKRAMP_R N _OUT o,
o E s N Pp—— ES—— . N PR— o> SeNse_nieEpAlR —_— ense P1VBGPUI SNS P g DLEEPALR AUDLO SPKRAMP_S P _OUT .,
- - - = ENSE_1TOI ENSE P1V8GPUI SNS N — DI EEPAL R AUDL O SPKRAMP_S N OUT .,
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
aLK_POIE SB_PONER * PVR_P2MM - =~ - =~ = i
ENET_MDI [eX) * @\D_P2MM
SATA SB_PONER * PVR_P2MM
use SB_PONER * PVR_P2WM
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MEM_40S * 0.09 W 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM _40S_VDD * 0.09 MV 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Lvps [eX) * @\D_P2MM
- MEM_70D * 0.09 W 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Menory Constraint Rel axations MENLTOD VoD ; 0,00, loomL
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
A PCI E_90D * 0.09 MV 100 M L
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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP USB_90D TOP 0.09 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM 70D BOTTOM 0.127 Mv 6.35 MM
— MCP_DV_COwP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_MEM_COWVP 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_COwP * 0.25 MM 250 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
- H 4 CPU_27P4S BOTTOM 0.23 MM 100 M L
G aphi cs , SATA Constrai nt Rel axati ons over o omroe | ovemce 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 VEM 40S |sLa. 1 sL10 N SYNC_MASTER=MUXGFX SYNC_DATE=02/ 21/ 2008
oP_100D BoA 100_D1 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 PHOPERTY CF ASBLE CIMPUTER TTRC. THE PoSSESecR.
MEM_ 70D_VDD | ISL3,15L10 N AGREES TO THE FALLONNG
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 DQM DQS) MAY route on |1 SL9 (VDD referenced pl ane) but not

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

next to VDD island.

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

Il NOT TO REPRODUCE OR COPY I T
Il NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART
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M9 Boar d- Speci fi c Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

OLREFRR

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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE-TO LI NE 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 g 0.1 MW ? * * BGA BGA_P1MWM
STANDARD * Y =DEFAULT =DEFAULT 10 MW =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM_CLK * BGA BGA_P2MM
BGA_P1MWM g =DEFAULT ? CLK_FsB * BGA BGA_P2MM
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
BGA_P2MM g =DEFAULT ? CLK_PCIE * BGA BGA_P2MM
55_OHM SE TGP, BOTTOM Y 0.090 MM 0.090 MM
BGA_P3MM g =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 LI NE- TO LI NE SPACING | VEI GHT
NOTE: From T18 M.B, changed to reflect MP9 stackup.
ALLON ROUTE 1.5:1_SPACI NG * 0.15 MM 2
PHYSI CAL_RULE_SET LAYER OB 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 ? 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 MM ?
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 MV ?
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY 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 ALONBHTE | MNIMUM 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 AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER 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
70_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAIR - N =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM
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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY 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 M1 0.190 WM 0.190 WM
PHYSI CAL_RULE_SET LAYER AFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, 1 SL4 Y 0.102 M1 0.102 M1 0.220 W 0.220 W
90_OHM DI FF 1SL9, 1 SL10 Y 0.102 M1 0.102 M1 0.220 W 0.220 W
90_OHM DI FF 1SL2, 18111 Y 0.115 M1 0.115 M1 0.230 W 0.230 W
90_OHM DI FF TGP, BOTTOM Y 0.115 Mv 0.095 M 0.230 MW 0.230 WM
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_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 M1 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 M1 0.080 M1 0.200 WM 0.200 WM 100_DI FF_BGA 1SL9, 1 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 WM 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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF 1SL3, 1 SL4 Y 0.077 M1 0.077 M1 0.330 W1 0.330 MW
110_OHM DI FF 1SL9, 1 SL10 Y 0.077 M1 0.077 M1 0.330 W1 0.330 MW
110_OHM DI FF 1SL2, 18111 Y 0.077 M1 0.077 M1 0.330 W1 0.330 W1
110_OHM DI FF TOP, BOTTOM Y 0.077 M1 0.077 M1 0.330 W1 0.330 W1

PCB Rul e Definitions
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