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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, VREFMRGN

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_0zZD
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 Tl CAL
338S0570 1 I 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 BGA1437 u1400 CRI TI CAL MCP_BO01
33850563 1 I C, SMC, HS8/ 2117, 9MVXOMM TLP U4900 CRI Tl 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 Tl CAL HDCP_YES
341S2384 1 IR ENCORE 11, CY7063803- LQXC w4800 CRI TI CAL
33880635 1 1 C, GVCP, MCP79- BO2, 35x35MM BGA1437 u1400 CRI TI CAL MCP_B02
34152383 1 I C, PSOC +W USB, 56PI N, MLF, VB8 u5701 CRI Tl CAL TPAD_PROG
337S3641 1 1 C, PDC, 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, U450, 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

L2011, 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

FOWLINK XOVR ALT TO FOXCONN

514- 0613

514- 0608

FOWINK 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 GN\ND Fan

=000 0

j per

LVDS Connectors
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Poi nt s
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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
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e VES ooe K . Speaker Connectors
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553>
TRUE LVDS OONN A DATA P<2> 79 0 o4 = 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 0
TRUE LED RETURN 1 79 84 FU’\K:—TEST PP5V SW ODD
TRUE LED RETURN 2 79 5 [ 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 == 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 2 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
= IRE 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 TRUE EXCARD CLKREQ CONN L
= IRUE SMBUS MCP 0 CLK
e 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_S0

TRUE

DDRVTT
PP1V2R1VO5_ENET

TRUE

PP3V3_ENET_PHY

TRUE

PPVP_FW

TRUE

PP1VO_FW

XX

TRUE

PP3V3_S0GPU

TRUE

PP1V1 SOGPU REG

TRUE

PP1V8_S0GPU_ | 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

SlEleleleislclelele elelcetete e elelelclele e Eie e Efelc eleie e Clepge

a2 a3

79 84

j 5 TPs

21 34 37 42 44 68 81 83
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| 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

FERSLEle

TRUE

H

0
O
s
2
QTBQ
il

(72

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
_'
pojzy
c
I

Y
"§
-

W)

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
= 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
g TRUE W5_KBD14
= TRUE W5_KBD15_CAP
g TRUE W5 _KBD16~NUM
> TRUE W5 KBD1/7—
et TRUE L8
o> TRUE WS_KBD19
= TRUE W5_KBD20
Py TRUE W5 KBDZ21
o TRUE KBD22
> TRUE W5_KBD23 _
g TRUE W5_KBD_ONOFF_L .
> 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

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 Tee « 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 —

¥ VKR WRITED: 227
VR B

— =PPVIN_S5_CPU | WP

=PP3V3_S3_FET

62 69

=PP3V3_S5_MCP_A01 22

=PP3V3_S5_ROM “
=PP3V3_S5_MEVRESET 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 ar

=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 a3 52

=PP3V3_S5_LPCPLUS

a4

=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 BFEEY 3"

=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; L5 S 55

MAKE_BASE=TRUE
=PP5V_S0O_FAN LT

=PP5V_S0_FAN RT

PP5V_S0_CPU_| WP

=PP5V_SO0_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=1. 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

-4 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 SOGPY.

=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

610 11 12 13 62

a3

9 14 22 24

a7

s =PP3V3_ENET FET

— =PP3V3_S3_W.AN n 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_P1VBS0 " .4 __=PP1V05_SO_MCP_PEX DVDD — =PP1V05_S0_MCP_PEX_DVDDO
- PP3V3 SO 1 =PP1V05 SO MCP_PEX_DVDDL
— NE .
%ﬁ%@%g 38R 2 __PP1VO5 SO MCP PEX AVDD =PP1V05_S0_MCP_PEX_AVDDO
2 = NAKE_BASE=TRUE — -
__ —pp3V3 80 LPCPLUS " =PP1V05_ S0 MCP_PEX_AVDDL
— =PP3V3_S0_SMC 43 245 __=PP1VO5 SO MCP SATA DVDD =PP1V05_SO_MCP_SATA DVDDO
— =PP3V3_S0_SMBUS SMC B SO 5 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_CPUTHVENS 1
— =PP3V3_S0_GPUTHVSNS 8 (1.1V for AO1)
= &7 _=PP1V05_S5_MCP — PP1V2R1V05_S5
— =PP3V3_SO FAN LT a9 — M N LINE_W DTH=0. 6 nm
— =PP3V3_SO_FAN RT w0 VobmaGeT osyr o 2
= =PPSVS_S0_I WP w241 A mxload "LPPIV0S S5 MOP VDD AUXC
= _ VRCT] 105 mAV 241 nA — =
= :Ezgxg gg BDC LI(':D ° 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
= — MU WOTH=0 6
5300 A M N_NECK_W DTH=0. 2 rm
__ =PPSPD SO_MEM A 2 VRS e
— =PPSPD_SO_MEM B 20 4500 mAgq_— =PP1VO5_SO_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 RN BTS2
— =PP3V3_SO_MCP_PLL_UF 2 ooty
— =PP3V3_S0_MCP_VPLL_UF 2 _
— =PP3V3_S0_MCP_DAC UE 2 o+ =PPVTT_S0_DDR LDO = AT e R !
— =PP3V3_SO_MP - YN RS G0, 3"
— =PP3V3_SO_AUDI O PS5 NEM VIT A
= i':';gxg SS(? VNm:EE ” — =PPOV75_SO_MEM VIT B 2
— -PP3V3_S0_SMBUS MCP 1 w0 = =PRVIT S0 VITCLAW o
— =PP3V3_FC CON 2 R 0.75v
—_=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

=PP1VO5_ENET_PHY a

SE= E
“=PP3V3_ENET_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

- VINENSS R
MRk BAsE-TRE

mm

PP1V8_ SO0GPU |s”r[\1ns R

=PP1V8_SO0GPU_| SNS R
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Top GPU Ri ght
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M
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3.48-TH

0

0

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

TP _|

CPU signal s

MVP6 CLKEN L

VR PWRGD CLKEN L

SASE=T
VAKE_BASESTREBL wi 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 RL_USE M B

87

21 44

MAKE_BASE=TRUE

SHO901
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1

SH0912 7 1
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MAKE_BASE=TRUE —
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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
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MAKE_BASESTRUE —
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MAKE_BASESTRUE —
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MAKE_BASESTRUE

PClE FC R2D C N — TP PG E PE4 R2D CN

MAKE_BASE=TRUE

FC CLKREQ L
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MAKE_BASE=TRUE

FC PRSNT_L

TP_PE4_PRSNT_L

MAKE_BASE=TRUE

— TP_PCl E_PE4_D2RP

PCl E FC D2R P
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MAKE_BASE=TI
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MAKE_BASE=TRUE

SH0913
1. 4Dl A- SHORT-EM - M.B- MB7- M98
M

RO900
Frane Hol es =PP1V8 GPU FB VDDO, 10 GPU_FB_A_VREF_DI V
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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.
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26 25
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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

gy FSB DINV L<1> o , V35
87 10 7 FSB DSTB L_P<2> N37,
87 107 FSB_DSTB L_N<2> L36

N35

87 10 7¢BI) -—>

worqy 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
ey FOB A L<6> o AE34
87 107 FSB_A L<6> AC37,
87 10 7 FSB_A L<7> AE37,
87 107 FSB_A L<8> AE35,
87 10 7 FSB_A L<9> AB3S5,
87 107 FSB_A L<10> AF35
87 10 7 FSB A L<11> AG35,
87 10 7@@_AM
87 10 7 FSB_A L<13> AE33
87 10 7@@_AM
87 107 FSB_A L<15> A8
ey FOB A L<16> o ,  AG4
87 10 7. FSB A L<17> AN38,
87 107 FSB_A L<18> AL39
87 107 FSB_A L<19> AG33,
87 10 7 FSB_A L<20> AL33
87 107 FSB_A L<21> AJ33
87 10 7. FSB A L<22> AN36,
87 10 7@@_AM
87 10 7 FSB_A_L<24> AJ37,
87 10 7@MM
87 10 7 FSB_A L<26> AJ38
w0y 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

ooy FSB A L<35> @ o,  ANS5
o 0 7¢aryFSB_ADSTB L<0> o ,  AE36
o 07¢ay FSB_ADSTB L<1> o ,  AK35,
87 107 FSB_REQ L<0> AC38,
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CPU_DSTBPO#
CPU_DSTBNO#
CPU_DBI 0#

CPU_DSTBP1#
CPU_DSTBN1#
CPU_DBI 1#

CPU_DSTBP2#
CPU_DSTBN2#
CPU_DBI 2#

CPU_DSTBP3#
CPU_DSTBN3#
CPU_DBI 3#

ICPU_A3#

CPU_A4#

CPU_AS#

CPU_AG#

CPU_AT#

ICPU_A8#

ICPU_A9#

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

FSB

ICPU_ADSTBO#
ICPU_ADSTB1#

CPU_REQO#
CPU_REQL#
CPU_REQe#
CPU_REQB#
CPU_REQ4#

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

CPU_PECI
'CPU_PROCHOT#
CPU_THERMIRI P#
CPU_FERR#

ICPU_BSEL2
ICPU_BSEL1
ICPU_BSELO

CPU_RS0#
CPU_RS1#
CPU_RS2#

+V_DLL_DLCELL_AVDD
+V_PLL_MCLK
+V_PLL_FSB
+V_PLL_CPU

BCLK_VM._COWVP_VDD
BCLK_VM._COVP_GND

CPU_COMP_VCC
ICPU_COMP_GND
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CPU_DO#- Y43 FSB D _L<0> 710 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> 710 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#,39 FSB D _L<45> 710 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 708
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 o 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_| 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 w0 57 Fiow
CPU_SM #,AHL CPU_SM _L o o 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 [ 10 57
CPU_DPWR#AVB2 FSB_DPWR L oo 10 57
CPU_STPCLK#AGA2 CPU STPCLK L oo 10 o7
CPU_DPRSTP#~AN32 CPU_DPRSTP_L oD © 10 62 57
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28 NMEM 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 NMEM A 57> AN6
28 MEM A 56> AN7
28 MEM A 55> ARG
28 NMEM A 54> AR7?
28 MEM A 53> AV6
28 NMEM A 52> AVS
28 MEM A_ 51> AN1O
28 NMEM A 50> AR5
28 NMEM A 49> AU
28 NMEM A 48> AV5
28 NMEM A 47> AU7
28 NMEM A 46> AU
28 NMEM A 45> AV®
28 NMEM A 44> AP11
28 NMNEM A 43> AV
28 NMEM A 42> AY5
28 NMEM A 41> AW
28 MEM A_ 40> AV9
28 NMEM A 39> AUL1
28 NMNEM A 38> AV11l
28 MEM A 37> AV13
28 MEM A 36> AWL3
28 NMEM A 35> ARL1
28 NMEM A 34> AT11
28 MEM A 33> ARL4
28 NMEM A 32> AUL3
28 MEM A 31> AR26
28 MEM A 30> AU25
28 MEM A_ 29> AT27
28 NMEM A 28> AU27
28 MEM A 27> AP25
28 NMEM A 26> AR25
28 MEM A 25> AP27
28 MEM A 24> AR27
28 NMEM A 23> AP29
28 MEM A 22> AR29
28 MEM A 21> AP31
28 NMEM A 20> AR31
28 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 DMK6> < AU
20 (oo} MEM A DiVk5> o ARIO
26 (ooT] NMVEM A _Divk4> -« ANI3
28 MEM A_DM<3> AN27
20 (oo} NMVEM 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 MDQS0_6_P
MDQD_60 MDQS0_6_N|
MDQO_59 MDQS0_5_P
MDQO_58 MDQS0_5_N|
MDQ_57 MDQSO0_4_P
MDQO_56 MDQS0_4_N|
MDQD_55 MDQS0_3_P
MDQO_54 MDQS0_3_N|
MDQO_53 MDQSO0_2_P
MDQO_52 MDQS0_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

vo_as Q)

MDQD_44

MDQO_43

MDQD_42 MRASO#
MDQ_41 MCASO#
MDQO_40 MAEO#
MDQO_39

MDQO_38

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 VRO &
MDQO_17 NAG a
MDQO_16 VAo 3
MDQO_15 VRO 2
MDQO_14 VRO 1
MDQO_13 VA0 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> 5z
AW MEM A P<5> 28
;] 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> 28
AU39 MEM A P<0> 28
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 VE L oo 28

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

AR23 g 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 NMEM A A<6> oo 28
ARL . MEM A A<5> oo 7
AN21 MEM A_A<4> 28
AV19 MEM A A<3> oo 28
Ao MEM A A<2> oo 2
AT19 o MEM A A<1l> oD 2
ARLY NMEM A A<O0> oo 28

MDQO_10
- MVEMORY
M9 | 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|
3 o MCLKOA_O_N
NDQVD_7 MCSO0A_1#
NDQVD_6 MCSOA_0#
NVDQVD_5
NDQVD_4 MODTOA_1
MDQVD_3 MODTOA_0
NDQVD_2
MDQVD_1 MCKEOA 1
NVDQVD_O MCKEOA 0

AB3 TP VEM A CLK2P
Avs3 TP MEM A CLK2N

BA24 MEM A CLK P<1>
pAY24 o 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> (2
APIS o MEM A ODT<1> o 2
AVI5 MEM A_ODT<0> oD 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> AU
20 MEM B 56> AU3
20 MEM B 55> AY4
20 NMVEM 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 NMVEM B, 47> BBS
20 NMVEM B, 46> BAS
20 NMVEM B, 45> BA8
20 NMVEM B, 44> BC8
20 NMVEM B, 43> BB4
20 NMVEM 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 NMEM 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 NVEM B _DQ<0> e—p AP42
20 NMVEM B_DIVK7> ATS
20 MEM B_DMk6> BA2
20 MEM B _DiVk5> AY7
20 NVEM B_Divk4> BA11
20 MEM B_DM<3> BB34
20 NMVEM B_Divk2> BB38
20 NVEM 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> g 29 o
MDQL_59 MDQS1_5_P| BB6 NMEM B P<5> 29 88
MDQL_58 MDQS1_5_NBA6 o MEM B_DQS_N<5> e
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_NHBA37 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 68
MDQL_41 MCAS1#BALS o MEM B_CAS L T 20 8
MDQL_40 MWEL#(BAL6 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 NMEM B BA<0> [T 20 88
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| A8 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 o0
VoOL 19 M7/ BA28 | MEM B A<7> o 20 8
erQfls MAL_6| AY27 MEM B _A<6> oo 29 68
VDQL 17 mal_5| BA27 MEM B_A<5> QoD
erQfls MAL 4| BA26 NMEM B_A<4> e
erQfls MAL_3| BB26 MEM B _A<3> oo 29 s
NDQ1714 MAL 2| BA2S 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 s
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 206
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> oy 2066
VDQL_ O MCLK1A_O_NAYL9 o MEM B_CLK N<O> iy 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
NVDQML_5
MDQML_4 MODT1A 1| BB13 MEM B_ODT<1> o 20 8
MDQML_3 MODT1A O AY1S VMEM B_ODT<0> ory 29 88
NDQML_2
MDQML_1 MCKELA 1| AY31 NMVEM B_CKE<1> o 20 8
MDQVL_O MCKELA 0| BB30 MEM B_CKE<0> oo 20 o
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TP_MEM A CLK5P -« A3/ \oLkoB 2_P MoLKiB 2 P BAL TP MEM B CLK5P
TP_MEM A _CLK5N - AB4VvoikoB 2N 00 | M MokiB 2 NBBal TP MEM B_CLK5N
TP_MEM A CLKA4P < B2 vokos1r O |7 vukisipl A2z TP _MVEMB CLKAP
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> <« AULT MCSOB 0% E E MCS1B_0#yBC16 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 Ol 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| \ekEOB 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 m U28 | +v_PLL_DP
o 13 mi e eseToN 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 mA (AO01, DDR3)
Rl?oj._% +VDD_MEMR | AML9
1A% AA22 | GNDL +VDD_MEMB| AMR1
Ve bE AP12 | GND2 +VDD_MEM4|_AMR3
2 G30 | anD3 +VDD_MEMB | AMRS
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 | GNDo +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 | aNDL8 +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_MEMRG| AU24
BC21 | GND25 +VDD_MEMR7| AT21
AY9 | GND26 +VDD_MEMRS| AY29
BCY | GND27 +VDD_MEMRO| AV24
D34 | aND28 +VDD_MEMBO| AU20
F24 | acND29 +VDD_MEMB1| AU22
G32 | GND3O +VDD_MEMB2 | AVR7
H31 | GNp31 +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 | GND49 GND59| T38
T18| GND5O GND60| 17
T20 | GND51 GNDB1| T9
AK11 | GND52 GN\De62| Ul8
T24| GNDs3 GND63|_U20
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

. PP1VO5_S0_NCP_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 dreo_Ran PEO_TXI_NB4 o  =PEG R2D C N<1> oD *
» m>_=PEG D2R P<2> o Eslpeomep PEO_TX2_P A4 o  =PEG R2D_C P<2> oD *
s m>—=PEG D2R N<2> - F6 PEO_RX2_N PEO_TX2_N-A3 » =PEG R2D C N<2> oo ©
s =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 ©
» fmy_=PEG D2R P<4> o Eapeo_reap 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 PEO_TX7_P[F3 o  =PEG R2D C P<7> oD *
» o> =PEG D2R_N<7> o> sgoran () PEO_TX7 NoF4__ o =PEG R2D_C_N<7> g
s m>—=PEG D2R P<8> - J5 |PEO_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 g =PEG R2D C N<8> oD ¢
> > =PEG D2R_P<9> > L117pE0_Rxo_P Lu PEO_Txo P8, =PEG R2D C P<9> @ °
» fm>_=PEG D2R _N<9> o L10]pE0_RxoN PEO_TXO_NH2 o =PEG R2D C N<9> oD *
» my_=PEG_D2R_P<10> o Lo lpeo_rxio_p D: PE0_Tx10_P ML 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 P2  =PEG ReD C P<11> oD *
» >y =PEG D2R N<11> o LedPE0_RX1IN PEO_TX11 N33 o  =PEG R2D C N<11> i
O =PEG D2R P<12> _» N1 IPEO_RX12_P PEO_TX12_P| K2 > =PEG R2D C P<12> oo ©
» > =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 ©
» m>_=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> —»  N6JPEO_RX14_N — PEO_TX14_N M8 » =PEG R2D C N<14> oD ©
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_RXI5 N PEO_TX15 NAML___y  =PEG R2D C N<15> oD *
—> & —>
PEO_REFCLK_P| E11 o PEG CLK100M P T 70 5
» rmy_PEG PRSNT_L - R S PEO_REFOLK NI o PEG CLKI0OM N oo 70 o
o my M NI_CLKREQ L o 5 B P00 pe1 meFokPlall |, POIE CLKIOOMMN P e
sy PO E M NI_PRSNT L > D9PEB PRSNT# | Nt PU  PEL_REFCLK NpF11 o PCIE CLK1I00OM M NI _N [T 21 8
» o FW CLKREQ L > B0 B rios0  pe2 meFak Pl311 |, PCIE_CLKI0OM FWP —
s oy PCIL E_FW PRSNT L o Cl0JPEC PRSNT# I Nt PU  PE2_REFCLK N210 o PCIE CLK100M FW N [T 3 89
« [ EXCARD_CLKREQ L > s ekl B rio 51 pes reFak Pl @3, PCIE_CLKIOOM EXCARD P o o2 oo
2 > PCl E_ EXCARD PRSNT_L _»_ BLOJPED PRSNT# | Nt PU PE3_REFCLK NF13 o PCl E_ CLK100M EXCARD N [ooTS 32 89
. TP_PE4A_CLKREQ L o e el oy rio 16 PEa mreFak pl313 TP PCIE CLKIQOM 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 o 017 Pes_reFak Pl L14 TP PCIE CLKLOOM PESP
o qorp—GVUX_JTAG TCK_ L _» MIBHPEF_PRSNT#/ GPI O_47 PES_REFCLK_NK14 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 _PCIE CLKI100M PE6N
Int PU
w2 a2 oy PCLE WAKE L > F17JPE_wAkE# | Nt PU (S5) PEX_RsTo# K1l o PCIE RESET L TS © 26
wommy POE MN_D2R P K lpE1 Rxo_P PELTXO P 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 TS 3 89
o 56 iy PO E_FW D2R N > & PE1_RX1_N PE1_TX1_NRA8 » PCOE FWR2D C N o> 36 5
o = » rmy_PCl E_EXCARD D2R P o F9lpEl Rep PeLTxe PlA7 |, PCOIE EXCARD RRD CP e
o =2 » rmy_PCl E_EXCARD D2R N o B e men PEL TX2 NB7 __ PCIE EXCARD RD C N rpm o o
. 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_RX_N PEL X3 N8, TP PCIE PE4_R2D CN .

=PP1V05_S0_MCP_PEX_AVDDO ,
206 nmA (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 DVDD1l_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
o 55 [Ty ENET_RXD<0> > €23 [Rav 1 _Rx0 ] . Network Interface Sel ect
o1 33 TR ENET_RXD<1> _»B23 |RGM | _RXDL M| _VREF| E28 o MCP_M | _ VREF am > |
o1 % [y ENET_RXD<2> _»E24 |RGM | _RXD2 R | TxDOLB24 o ENET TXD<0> s | I nterface| ENET_TXD<0>
o1 33 TRy ENET_RXD<3> o A24 |RGM | RXD3 - —> jlesing
= > - RGM | _TxD1| €24 o ENET_TXD<1> [T 3 0 | RGM | 1
o1 33 [y ENET_CLK125M RXCLK _»A23 IRGM | _RXC/ M | _RXCLK RGM | _TXD2[ @25 _o ENET_TXD<2> @ @ o |
o 50 [y ENET_RX_CTRL _» €22 |RGM | _RXCTL/ M | _RXDV RGM | _TXD3| D25 o ENET_TXD<3> D 5 o | M | 0
s > =MCP_M | _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 T 5 o INOTE: All Apple products set strap to
aee N =MCP_M | _CRS o B22 i
T e e At P a2 T R S
15.9 - - - - NS | avoi ds a | eakage issue since
“19% . PP1VOS5_ENET_MCP_PLL_NMAC RGM | _PWRDWN GPI O 37| @23 TP_ENET_PWRDWN_L L MCP79 requires a S5 pull -up.
i 5 mA (AO1) T23 [sv DUAL_MACPLL [ e e s s T s s s s s s s s s s
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 5 0
X PP3V3_SO_MCP_DAC ., R1860° 11RO105|3<61
R1811 +V_RGB_DAG 332 103 mA 206 mA (AO1) e
o TP_MCP_RGB_DAC RSET +V_TV_DAC K32 7103 m VLR Hisw
rasw 25 5 DAC VREF :gz RGB_DAC_RSET - - 402, 2402
402, 25 MCP_RGB RGB_DAC_VREF boc_oLko| B3L 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:
s A9 TP_MCP_RGB_GREEN 2 Okay to float all RGB_DAC signals.
o0 25 qom—MCP_TV_DAC RSET E36 |TV_DAC_RSET RGB_DAC_GREE > y '
o0 25 o MOP_TV_DAC_VREF A35 |1y DAC_ VREF < RGB_DAC BLUE B40 _,, TP_MCP_RGB_BLUE 2 DDC_CLKO/ DDC_DATAO pul | -ups still required.
D RGB_DAC_HSYNCLA40 TP_MCP_RGB HSYNC
RGB_DAC_VSYNCLA4L TP_MCP_RGB_VSYNC 25
TV / Conponent . .
s _=PP3V3_S5_MCP_GPI O C  / Pr  Tv.pAcRED 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 K27M XTALI N o C38 AL —> oD y [¢]
R1820* Yy %KNM XTALOUT BTy - Comp / Pb Tvoaceiue 6, | CRT IGB COW PB  mrusw Okay to float XTALIN_TV and XTALOUT_TV.
47K Peeu - - V. DAG HEYNG CPI O 44| 005 __,, CRT | G HSYNG . DDC_CLKO/ DDC_DATAO pul | -ups still required.
M:ig\;” TV_DAC_VSYNC/ GPI O 45| G37 o CRT_I G VSYNC D 25 5
2
aaCEy 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 o 5 5
° T LVDS 1 G BKL_PVWM (See bel OQ G39 |LCD_BKL_CTL/ GPI O 57 L FPATXD0.P 22; - tggg :g ﬁ §$ﬁ Z:gz o =
- | FPA_TXDO_N,| - [OOT 83 89
I nterface Mde s om—LVDS_1 G BKL_ON <« E37 |LCD BKL_ON GPI O 59
LVDS | G PANEL_PWR L F40 |\ D PANEL PWR GPI O 58 | FPA_TXD1_P| D32 o LVDS_| G A DATA P<1> mpm oia
gnal TVDS/ HDM Di spl ayPor t ° & - . - -5 ] | FPA_TXDL_NoC32 LVDS | G A DATA N<1> o ssso
D33 83 89
=MCP_HDM _TXC P/ N TMDS_I G TXC P/ N DP_I G M._P/ N<3> © com =MCP_HDM _TXC P <085 |HDM _TXC_P/ MLO_LANE3_P | ] | :Egﬁ—ligﬁ—z @ wg :gﬁ %& Z:gi o>
=MCP_HDM _TXD_P/ N<O> | TMDS_I| G_TXD_P/ N<0>| DP_I G_M._P/ N<2> s o =MCP_HDM _TXC N <« E35-HDM _TXC_N M.O_LANE3_N | EPA Tx03 P| B34 —-> LVDS | G A DATA P<3> oD ©2 ©0
—I\/CP HDM TXD P/ N<1> | TMDS_| G TXD P/ N<1>| DP_I G_M__P/ N<1> Z — — —»> oon o &0
=MCP_HDM _TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2> | DP_| G_M__P/ N<O> » o =ME_HDM _TXD P<0> +—S55 JHDM _TXCO_P/M.O_LANE2_P I FPATXDS_NoSE LVDS 1G A DATA Ne3> g s e
_NCP HDM DDC_CLK TMDS_| G_DDC_CLK DP 1 G DOC CLK o con} =MCP_HDM _TXD_N<0> <« F35|HDM _TXDO_N MLO_LANE2_N < WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
= = - N =MCP_HDM _TXD P<1> <33 |HDM _TXD1_P/ M.O_LANE1_P
=MCP_HDM _DDC_DATA TVMDS_| G_DDC_DATA DP_| G_DDC_DATA < - - = - | FPB_TXC P| L31 _ LVDS IG B CLK P 9 89
TMDS_| G_HPD DP_I G HPD » o--=ME_HDM _TXD Nel> «—S23gHDM _TXD1_N M.O_LANEL_N | FPB TXC N3L o LVDS_IG B OLK N e
DP_I G_AUX_CH_P/ N TP_DP_I G_AUX_CHP/ N| DP_I G_AUX_CH_P/ N » g =MCB_HOM_TXD R<2> /33 JHDM_TXD2_P/M.O_LANEO_P - - e
— =T o o =MCP_HDM _TXD N<2> < B3HDM _TXD2_N M.O_LANEO_N | FPB_TXD4_P| J29 o LVDS | G B_DATA P<0> mpymy o5 00
1M pul | -down required on DP_IG CA DET if DP not used. I_ | FPB_TXDA_NH29 o LVDS | G B_DATA N<O> 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 G AUX CH N < HA3DP_AUX_CHO_N < | FPB_TXD5_NK29 o LVDS | G B DATA N<1> o 6360
30 LVI | B DATA P<2> 83 89
HDM port requires level-shifting. |FP interface can _ (See bel ow) | FPB_TXD0_PIL30__y, DS LG jesingd
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> ropm oo oo
Igvgfesh; febrovide or dual -channe Wi t hout > rmy_=MCP_HDM _HPD o E31 pLuc DETs Ll | FPB_TXD7 P NB0 g 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) { +VDD_| FPA
NCP +VDD_| FPB DDC_CLK2/ GPI 0 23] G30 LVDS_| G DDC CLK o s
B 1PGP3rY\)? (i%l) VL + +V_PLL_| FPAB DDC_DATA/ GPI 0 24 B30 o 5 LVDS 1G DDC DATA D *°
MZQ +V_PLL_HDM DDC CLka| D81 o =MCP_HDM _DDC CLK D
255 _=PP1V0O5_SO0_MCP_HDM _ VDD +VDD_HDM DDC_DATA3| E31 o o =MCP_HDM _DDC DATA Y
95 mA (A01)
59 25 (OO} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET [ 2 8
v 25 (OOT} MCP_HDM _VPROBE J30 |HDM _VPROBE | FPAB_VPROBE| G31 MCP_| FPAB_VPROBE o 25 e
'R1850
. . . 10K
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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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 TMS oo ©
w00 o AUD | PHS SW TCH EN W pci _REG#/ GPI O_38/ RS232_CTS# PCl _GNT3#/ GPI O_39/ RS232_RTS#[UL1 »> GWX_JTAG TDI oo
1y 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 |pCl _ADO PCl_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 PCl_CBE2# 1 TP_PCl _C BE L<2>
%0 13CE MCP DEBUG<3> AE11 |pci_AD3 PCI _CBE3# WO TP_PCI _C BE L<3>
o0 13¢aryMCP_DEBUG<4> AB3 |pCi AD4 S —
% 13 gy MCOP_DEBUG<5> AGS |pai_ADs POl DEVSEL#|-AA9 —s TP_PCl _DEVSEL_L
%0 13 gary MCP_DEBUG<6> AB2 |pCi _AD6 PCl _FRAVE#| Y4 TP_PCl _FRAME L
%0 13¢gy MCP_DEBUG<7> AC7_|pai _AD7 PCI_IRDY#AA0 o o TP PC IRDY L
TP_PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PCl _PAR
TP_PCl _AD<9> A2 |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 PCI _STOP#|,Y2 TP_PCl _STOP L
$E ﬁg: ﬁ&igz A oz 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 PCI_CLKL| R7 - ;P PCl KCLI\K/Il =
TP POl _AD<23> V8 pa A3 POl _cLk2| R8 - 0 PCl _CLK33M MCP
TP_PCl _AD<24> U3 |pcl AD24
TP_PCl _AD<25> W1 |pai_Ames '‘R1910
TP_PCl _AD<26> W2 |pcl  AD26 506
TP_PCl _AD<27> B |pa D27 it e
TP_PCl _AD<28> Ul lpa AD28 2402 v
TP_PCl_AD<29> % PCJ:ADZQ POl _CLKI N_RO o » PCl _CLK33M MCP PLACEMENT_NOTE=PI| ace cl ose to pin R8
TP_PCl _AD<30> T5 |pa_AD30 i
TP_PCl _AD<31> U7 _|pcl _AD31
TP _PCl I NTW L P2 {PCI _| NTW#
e T o Pa_| N LPC_FRAVE#LAD! o o 4o LPC FRAME R L RI960 22 1,,,2 ] LPC_FRAVE L 5 e s 0
TP PGl INTZ L NP 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> QB> 52 44 53 %0
a2z rmyPM_CLKRUN_ L ADL1|PCI _CLKRUNA/ GPI O_42 al trcap[ A2 o o | LPC AD R<1> [O51 22 . 2 S% IISWW-LF 402 | pC_AD<1> B> 2 44 85 50
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 ] orcunr am 010 Int PU = LPcApe| A5 o o | LPC AD R<3> [053 22 2 5% VISWWELE 402 | pC AD<3> gy az s o9 o0
TP _LPC DRQO_L AEL | pC DRp# | Nt PU 5% 17 16W MF-LF 402
aa a2y LPCSERI RQ AE6 |LPc SERIRQ | nt PU LPC_CLKO| AE9 > LPC CLK33M SMC R oo 26 90
W24 |eNDes GNDog| Y26 lle-KQGJ-
U26 |GND66 GND99| Y27 5%
W9 |enpe7 GNDLOO| AB18 i
W |anpes aND101| H34 2402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 |GND70 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 _IGND83 GND116| ACA0
V20 |GNDB4 GND117| AB33
W22 |GND85 G\D118| ACS
W24 |GNDB6 GND119| AD16
V86 |aND87 GN\D120| ADL7
W0 |GND88 G\D121| AD18
W3 |GND89 G\D122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 GN\D124 | AD24
Y18 |GNDo2 GND125| AD25
Y19 IGNDO3 GND126| AD26
Y20 |GND94 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 [992 8.2K: 2 S% UIGW M-LF 402 7
MCP_RS232_SIN L R1994 8.2K1 2 5% III6W WF-LF 2402

5% 1/16W MF-LF 402

MCP PCl & LPC
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(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 (@OT} 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 |SATA_AO_RX_P USBI ND28 o o USB MNI N = pyow
External D
UsB2 p| A28 USB _EXTD P 9 %0
USB2_NB28 o o USB EXTD N B 0 o0
5 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 =
59 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
USB4A_NpL27 o o USB IR N B 1 %
Geyser Trackpad/ Keyboard
usBs_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_NE27 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 4 o  USB EXCARD N @E v a0
(/) External C
TP_SATA D _D2RN - AL4_|SATA B1_RX_N useo_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
usB10_p| F25 TP_USB_10P L6t 62"
USB10_N @25 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 RQQEEOKl RQQLZ%
USB11_NL23 o o TP_USB_11N * %oy * %oy
TP_SATA _E_D2RN > AMR_|SATA_CO_RX_N ML ML
TP_SATA E_D2RP - AMB |SATA_CO_RX_P 462, 262,
USB_OCO#/ GPI O 25)L21 o USB EXTA OC L (o
USB_OCL#/ GPI 026/ K21 o USB_EXTB OC L a0
USB_OC2#/ GPI O 27/ MaPI 0121 o USB EXTC OC L m
TP_SATA F_R2D CP -— AP3 |SATA_C1_TX_P USB_OC3#/ GPl 0_28/ MGPI OH21 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 (A01) o196 | 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 ﬁgj 1337:1223 GN\D138| AD6
— GND139| AF16
AGL9_|+DVDDO_SATA4
, _=PP1V05_S0_MCP_SATA_DVDDL enoLao 2B
+ AHL7 |+DvDD1_SATAL ggﬁé 20
AHL9 |+DVDD1_SATA2 aDL43| 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 GND157| AH18
AMLA |+ AVDD1_SATA4 GN\D158| AH20
GND159| AH22
ss MCP_SATA TERMP AE3 |SATA TERMP GND160| AH24
R0 -
%7%16\3 If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
Z%QLF If all SATA Cx pins are not used, ground DVDD1_SATA and AVDD1_SATA. IVCP SATA & USB
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oM T
%MT%QOB =PP3V3R1V5_S0_MCP_HDA ., »
7 mA (AO1)
(9 o: 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/lGW
< Ry R2170
5 [ry_HDA_SDI NO o GI5 A SDATA I N0 A HDA_SDATA QUTLF1S | wx HDA SDOUT_R 1002 HDASDOUT  yomess ‘
Int PD B ! Bl OS Boot Sel t
I R2L71 ol | oot =efec |
402
[
TP_M.B_RAM SI ZE o 14 DA SDATA I NI/ GPI O_2/ PS2_KB_CLK HOABITOK ELS o  swaHDABIT OLK R 1,52 2 HDA_BI T_CLK yom s a0 ' |/ F | HDA_SDOUT | LPC_FRAVE#
I nt PD 5% |
= R2172 . LPC 0 0 |
—PP3V3RIVE SO MCP HDA TP_M.B_RAM VENDCR o 15 DA SDATA I N2/ GPI O3/ PS2_KB_DATA HDA_RESET#L15 5 s HDA RST_R L 1055 2 HDARST L ropuin " Tpal 0 1 |
e — = (MXM_OK for MXM syst ens) Int PD 5 I |
R2110 R2A73 Vi ' SPIO 1 0 !
A HDASYNC L15 w0z HDA SYNC R 1 2 HDA_SYNC [ = %0 ‘ |
/hew 5% ISPl 1 1 1 |
NESLF e | |
2402 402 _ —
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_SO_MCP_PLL_NV 'default, LPC+ debug card pulls |
37 mA (A01) 20 MA ¢ AE18 vV 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_ABLT +v_PLL_SP_SPREF SLP_RMST# ,J&; - Em gtg 24 L L oD :NOTE: MCP79 does not support FWH, only |
SLP_s5# - [T 0 42 43 0 ‘ 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. |
4342 37 3 SMC_ADAPTER EN _» L26aPI O_12/ SUS_STAT#/ ACCLMIR "~ — —> oD «© o NOTE: MCP79 rev A0l does not support I
= - THERM.DI COE NoCGLL__p. MCP_THMVDI CDE N QoD « ! SPI1 option. Rev BOl will |
R2120% |'R2121 TP_SB_A20GATE > K13 locaTE  Int PU e T e e e e
1% 1% TP_MCP_KBDRSTI N L o L13KBRORSTI N# | Nt PU MOP_VI DO/ GPI O 13| L20 MCP_VI D<0> o= |'RR1BO S o oo oo - oo |
VELDE Ve OF w2 2wy SMC_WAKE_SCI _L > Cl9dsiopve# I nt PU (S5) MCP_VI D1/ GPI O_14| MO MCP_VI D<1> oD o ! BUF_SI O CLK Frequency
402, 2402 w2 2 SMC RUNTI ME_SCI _L o CI8HEXT SM/GPIO 32# | nt PU (S5) MCP_VI D2/ GPI O 15| M1 o MCP_VI D<2> 21 65 ! Fr equenc ‘
& e ! a Y | HDA_SYNC ‘
SM | NTRUDER L s B20 || NTRUDER¥ el MCP_SPKR . e ! VHz !
e BOOT_MODE_USER ‘ 24 1
» TP_MCP_LID L > M5ips Int PU (S5) R2181 | !
a2 20 oy PM BATLOW L »  M4qiiB# Int PU (S5) SMB_CLKO[ L19 SMBUS_MCP_0_CLK Qo 7 13 45 9% 10K | 14. 31818 Mz I
Sv_DATAO| K19 o ) SMVBUS_MCP_O_DATA G 7 19 45 0 %" USER mode: Nor mal ‘ !
o1 52 oy PM_DPRSLPVR _»_ M2 |cPU_DPRSLPVR < ) SMB_CLK1/ MBMB_CLK| @1 g SMBUS_MCP_1_CLK oD s %0 WY SAFE node: For ROMBIP ' — ————— — ———— —— ————— — — — — —
SNMB_DATAL/ NSMB_DATA| F21 o o SMBUS_MCP_1_DATA G 5 2402 recovery P |
w2 20 [y PM_PWRBTN L > Cléjpwrem | nt PU (S5) ) SVB_ALERTH/ GPI O 64| M3 AP_PVR_EN D 71 o o | SPI Frequency Sel ect |
g - Connects to SMC for
26 23 PM_SYSRST_DEBOUNCE_L _»  DI6JRsTBTN# | Nt PU = i ‘
= - automatic recovery. ' Frequency|SPI _DO|SPI _CLK
RTC RST L 20 |RTC RST# (MGPI O2) FANRPMD/ GPI O 60 B12 o MEM EVENT L am e o e | q Yy _ _ |
= = —-> = FANCTLO/ GPI O 61| A12 ODD_PWR_EN L o | 31 VHz 0 0 |
PM RSVRST L D20 8 (MGPI O3) FANRPML/ GPI O 63| D12 o SMC | G THROTTLE_ L N 2 4 | |
“ S - Ppmeas ) FANCTLL GPI O 62| C12 ARB_DETECT a [ 42 MHz 0 1 :
o e - [ [
2 [y MOP_CPU_VLD o Cl7 joru VLD cPUVDD_EN| D17 MCP_CPUVDD_EN oo = | 25 MHz 1 0 |
[ [
213 6 TR j$ﬁg MCP. $BIO > Eig jlﬁgflgo Int PU SPI_cso/GPi O 10/ Cld SPl CSO R L o | 1 MHz 1 1 |
s @ VO - > 00 ; ‘
215 s my_JTAG MCP_TMB o J19 JTAG TMS I Nt PU SP_CLGPIO 11 DIS SPL_AK R oD ' NoTE Straps not provided on this page.
> SPI_DI/GPIO 8| Cl5 o SPI _M SO I 44 %0 Lo e e MR EEE 2 Y PEEE |
2o > JTAG MCP_TRST_L > 118 {3TAG TRSTH b T VR 2P MR R
w5 s ey JTAG MCP_TCK o Glo iTac Tex _ ) > [T « %
20 [Ty MCP_CLK25M XTALI N > Al IXTALIN SUS_CLK/ GPI O 34| B18 o PM CLK32K SUSCLK R oo 26 %
20 (@OT} MCP_CLK25M XTALOUT o« B18 IXTALOUT BUF_SI O_CLK| AE7 o TP_MCP_BUF_SI O CLK
20 IR RTC CLK32K XTALI N —» AL9 IXTALIN_RTC TEST_MODE_EN| K22 o MCP_TEST MODE _EN
20 ¢oom} RTC CLK32K XTALOUT <« B19 IXTALOUT_RTC PKG TEST| L22 o
'R2163 'R2190
R2150' |'R2151 10K 1K
10K 100K lllGW 1/ 16W
5% 5% M- LF
1/ 16W 1716w 2402 2402
VF-LF MF- LF
4022 2402

=PP3V3_S0_MCP_GPI O ;5 15

HDA QJt put Caps =PP3V3_S3_MCP_GPI O ,

1 1 1 1
For EM Reduction on HDA interface |1?02K140 1R()2K141 1R()2K142 1RO2K143
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R 2 00 62" 62" 62" 462"
HDA BIT CLK R, o MCP_GPI O 4
HDA RST_ R L 21 90 AUD |1 2C INT_L 21 50
HDA_SYNG R oo NEM EVENT_L 0 MCP HDA & M SC
ao VC' > 1 65
C2170 1 Cc2172 SMELGTH TLEL ne MCP. x: &?} : SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
10'33';:: 10'33';:: ARB_DETECT n MCP_VI D<2> ,, o NOTI CE OF PROPRI ETARY PROPERTY
50V 50V
CERM 2 CERM 2 THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
02 02 'R2147 'R2155 |'R2156 RERREEY G P GARETER o The FassessR
5% | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
7i?gpjl':71 7i?gpjl':73 %,{:;ﬁ\y 1’;6"" i;;ew Il NOT TO REPRODUCE OR COPY I T
T, 8& T, 8& 2% 240 2 111 NOT TO REVEAL OR PUBLISH | N WHOLE CR PART
%;M %;M L SI'ZE | DRAW NG NUVBER REV.
- = D 051- 7546 A 0.0
= d} APPLE | NC. SoATE = =
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Current

AH26

oM T

AH33

AH34

AH37

AH38

AJI39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AVR4

AVR6

AMBO

ANVB4

AMBS

AMB7

AMVB8

AV

AVB

AMP

AMD

AP26

AN28

AN30

AN39

AN4

Y7

AP10

AU26

AP14

AU14

AP28

AP32

AP34

AP36

AP37

AP4

AP40

AP7

AWR3

AR28

AR32

AR40

AT10

AR12

AT13

AT29

AT33

AT6

AT7

AT9

AY21

AY22

L12

AU12

AU28

AP33

AU32

AR30

AU36

AU38

AV32

AV36

AV4

AV7

AWL1

AR4A3

AWMI3

AY10

AV12

AY30

AY33

AY34

AY37

AY38

AY41l

U1400
MCP79- TOPO- B
BGA

(11 OF 11)
GND161 GND253
GND162 GN\D254
GND163 GN\D255
GND164 GN\D256
GND165 GND257
GND166 GN\D258
GND167 GND259
GND168 GND260
GND169 GND261
GND170 GND262
GND171 GN\D263
GND172 GND264
GND173 GND265
GND174 GND266
GND175 GND267
GND176 GND268
GND177 GND269
GND178 GND270
GND179 GND271
GND180 G\D272
GND181 GND273
GND182 GND274
GND183 GN\D275
GND184 GND276
GND185 GND277
GND186 GN\D278
GND187 GND279
GND188 GND280
GND189 GN\D281
GND190 GND282
GND191 GN\D283
GND192 GND284
GND193 GN\D285
GND194 GN\D286
GND195 GND287
GND196 GN\D288
GND197 GN\D289
GND198 GND290
GND199 GND291
GND200 GND292
GND201 GND293
GND202 GND294
GND203 GND295
GND204 GND296
GND205 D GND297
GND206 GND298
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 GND323
GND232 GN\D324
GND233 GND325
GND234 GND326
GND235 GND327
GND236 GND328
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

@4

AW20

G34

A3

H11l

H15

AVB5

H23

ANS

&40

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

ML0

MB4

M35

M7

Y28

Y33

Y34

Y35

Y37

Y38

AB17

AB16

AN26

AD7

M1

AB19

AY13

P11

Y6

T11

Vil

Y11l

AH16

T22

nunbers from enai |

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

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 1424
+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
AAL6 |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cPuio| P31
AA27 |+VDD_CORE11L +VTT_CPUL1| AF32
AA28 |+VDD_CORE12 +VTT_CPU12| AE32
ACL6 |+VDD_CORE13 +VTT_CPU13| AH32
ACL7 |+VDD_CORE14 +VTT_CPUL4| AJ32
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 AEL9 |+vDD_CORE30 +VTT_CPU30| F37
AE21 |+VDD CORE31 +VTT_CPu31| 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_CcPU37| H37
AF11 |+VDD CORE38 +VTT_CcPu3g| 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_CORE50 +VTT_CPUs0| P32
AGL2 |+vDD CORE51 +VTT_CPUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AR5 |+vDD_CORE54 +VTT_CPUCLK| AG32 43 mMA
AG3 |+VDD_CORESS
AGA_|+VDD_CORES6
He VoD CoeT =PP3V3_S0_MP _—
AGT | +vDD CORESS +3.3V_1| AD10O 450 mA (A01)
- 3V 2| AE8
AGS |+voD_coRES0 ey
AGY |+VDD_CORE61 +3.3V.3 ADO
AHL |+vDD CORES2 +3.3V_4
AH10 |+vDD_CORES3 +3.3v 5,110
AHL1 |+vDD_CORE64 +3.3v_6 ABLL
W26 |+vDD_CORESS +3.3v 7 A
— +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 |+VDD CORE76  +3.3V_DUAL_USB2| H27
AA24 |+vDD CORE77  +3. 3V_DUAL_USB3| J28
W21 |+vDD CORE78  +3. 3V_DUAL_USB4| K28
W23 |+vDD_CORE79
W25 |+vDD_CORESO
AFL2_|+vOD_COREB1 =PP1V05_S5_MCP_VDD_AUXC ,
+VDD_AUXC1| T21 105 mA (A01)
+VDD_AUXC2| U21
A20 |+VBAT +VDD_AUXC3| V21

MCP Power

& Ground
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3.3V Interface Pull -ups

These internal pull-ups are mssing in Revs A0O1 & AO1P.
o =PP3V3_S5_MOP_AO1

Ro MG AOLEMCP_AO1PENCP_AO1Q |
RZ%%DIAM&NCPWXP&W’AE g tF 02 |
RZ%%DZAOWCPMA&;—&WV
mﬁgAOI&Wx%Wr
A0L &M:PW\i peNeRY ABY T tF 402 ]

2 = on PM_SYSRST_DEBOUNCE_L R2AG4"% |
RZZ/%DSAOI&I\/CF%W

1 on 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 qomSMC_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

rRAT3"%

w2z o PM BATLOW L 5% 1T/ T6W NF-CF 402

1913 oom—PM LATRI GGER L

2 o 1 g POLE_VAKE L

2 1 ¢ 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 %5 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 MR 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 Yo T, B% ) ) ) 5 8% %
oy %051 %051 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 M NEREEk 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 M 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 PPLVO5 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%, e &
RNLF RNLF RNLF SMe SMe SMe 5‘“’Lp oy M
MCP Menory Power N L2582 :
165 _=PP1VBR1V5_S0_MCP_MEM 30- OHM 1. 7A PPLVO5 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 Wt T W LT LW L Tk Moo T g
oy Z ghm G65M Z ghsm G65M G65M 2 g Z ghsm Z ghsm EE Xob ?
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- CFiM 1. 7A
w2 s =PP3V3_SO_MCP Apple: 4x 2.2uF 0402 (8.8 uF) . =PP3V3_SO_MCP_PLL_UF so- it 7a s % A Mg 2 2 1P LYY L2 WA I TH a4 A" AOL)
450 mA (AO1) 19 mA (A01) L2y Y Y Le | NECKW,OT0. 2 19 mA (A01) 0402 i VoL TAGEST, 05V
0402 2
1C2550 |1C2551 |1C2552 ch553 1 C2555 C2584 1 ;cz}sb;s:s
L 35U 220 L Zou0F ZOUF L ZoUF 5 Y
Tk RN TR T : el [ b
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 mMA (A01) 83 mMA (AO1) 0402 =
2550 ape Gagp:| |- cangr
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 ValTAGEST. 05V,
1 C25U§:2 Cg578§ o C25b§:9 s C25U%O
2%3% MCP79 Et her net VRef T % ~ %
I SMe oy G65M G65M
2 10 s _=PP3V3_ENET_MCP_RMGT
R2591 = MCP St andard Decoupl i ng
YA \zv SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008|
L2595 ab2, NOTI CE OF PROPRI ETARY PROPERTY
s _=PP1V05_ENET_MCP_PLL_NMAC 30- OHM 1. 7A PP1VO5_ENET MCP PLL_MAC 4, o MCP_M | _VREF o i THE_L0FCRBT! Ot 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 11l 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.

WAKE- BASE=TRUE

NC_MCP RGB VSYNC

WAKE-BASE=TRUE

TP_MCP_RGB_VSYNC

AN;)/: | i?‘ ‘l‘;(gFZSEOg;‘O%X(g‘ ;“EF?“OZ (4.8 uF) NO STUFF  NV: 1x 4.7uF 0603, 2x 0.1uF 0402 (4.9 uF)
ple: . . L2650 Appl e: 2x 2.2uF 0402 (4.4 uF)
s s _=PP3V3RIV8_S0_MCP_| FP_VDD + =PP3V3_S0_MCP_DAC UF 30- OHM 1. 7A PP3V3 SO MCP._DAC 10
190 mA (A0L, 1.8V) 206 mA (AO1) L s (Y Y YLz WHERWEHESZ W 206 ma (A01)
1C2610 0402 NO_STUFF Aeets bV
00 IF 1C2650 |'R2651
2 Belly —— 242 UF 0
402-LF 5 A 2% ow
= 2- LF Zzlg-zLF
1o =PP1V05_S0_NMCP_HDM _VDD
95 mA (A01)
Cg671§ 1 1 C2§J;1:6
T T20% 0Y
S T
402 402- LF
1 ,n TP_MCP_RGB RED = NG MR 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

a0 15 _MCP_| FPAB RSET 18
e 1s _MCP_| FPAB_VPROBE

NO STUFF CRT_IGR C PR NC CRT |G R C PR

NO STUFF 1R2630 = P TR
6301 1K CRT_IGGYY — NCCRT IGGYY
0. 1UF 1% ew = e TR
20% NEL OF CRT_IGB COWP_ PB NC CRT |G B COVP_PB
CERM 2 2402 — VAKE BASE=TRUE
402
o 10 CRT_I G HSYNC — NC_CRT | G HSYNC
= e S el
= = w1 CRT_I G VSYNC — NC CRT | G VSYNC
= e TR
WF: Checklist says O-ohmresistor placeholder for ferrite bead. 1 _TP_MCP_RGB DAC RSET — NC_MCP_RGB DAC RSET
NV: 1x 4. 7uF 0603, 1x O.1uF 0402 (4.8 uF) TP MP RGB DAC VREE NG MoP RGB DAC VREF
L2640 Appl e: ?27? e = AR BASESTROS
s =PP3V3_S0_MCP_VPLL_UF 30- OHM 1. 7A PP3V3_ SO _MCP_VPLL 16
16 mA (A01) \ LYY Y L2, a : 16 mA (A01) w15 _MOP_TV_DAC RSET — NC MCP_TV_DAC RSET
0402 VOLTAGE=S. 3V = VARE BASE=TRUE
C2640 i 1C2641 e 10 _MCP_TV_DAC VREF — NG _MCP TV _DAC VREF
2T I %o/lup
ggg\l’z » B¢ 0 MCP_CLK27M XTALI N _ NC MCP_CLK27M XTALI N
Ry o3 = el CLE
o _MCP_CLK27M XTALOUT _ NC MCP_CLK27M XTALOUT
= e e TR

HDCP ROM

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

1 R2690*
Cg.Gl%g 1 g OM T 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 HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER, |NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE | DRAW NG NUMBER REV.
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

8 7 6 5 4 3 | 2 1
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RTC Power Sources

Pl at f or m Reset Connecti ons

: _=PP3V3_S5_RT,

NOTE: |f CPU_VLD deasserts during SO MCP79 will

take systemto S5 i mediately.

- LPC Reset (Unbuffered)
VI N
J2801 R2881
M CstngZ_'zé; 58Y|:5 w s 10y LPC RESET_L PLACEMENT_NOTE=PI ace close to U1400 , 33 , DEBUG RESET L —
3 |eNn vouT|_5 PP3V3 5%
%h§%3¥¢8 R Mzi?”’ R23%83
4 'R2800 1 2 SMC LRESET_L o
NG = )
2802 1 %DS_?O PLACEMENT_NOTE=P| ace cl ose to U1400 511{;
1UF —— an %6 20
% ~ R2801'|  cogon| |,MT
m YELY i 5217 PP3V3_G3_SUPERCAP
+ abs, B2 2800
= RIC_DISCHARGE R ] ho, SR EF 2 3y PCl E Reset (Unbuffered)
‘ 1. OMl SM
2
118w 1 R2§92
VEos" = o m PO E_RESET_L 1 2 FWRESET L [
5%
e
R2890 40
RTC CI‘ St al Cz810 1,9, 2 , GMUX POIE RESET L
12pF s VARE_BASE=TRUE
2 RTC CLK32K XTALOUT 1)]2 1
o | fobt — =GMUX_PCl E_RESET_L o
5%, j[esing
R2810 &,
1,9, 2 RIC CLK32K XTALOUT R 402 R2891
NO STUFF R CRI TI CAL 1%2 PCA9557D RESET_L oo
R2811 465 Y2810 < 504
i [
Ng% 32, 768K = R2893 "o
4 3 7XIBXL4-SM C2811 1 2 BKLT PLT RST L 85
2 12pF 578, =
2 RTC_CLK32K_XTALI N 102 X
Reau ) host R2894
SSF\EIM < 1 2 MN _RESET L oo 5
402 51°/g
[Ty
MCP 25MHz Crysta 2815 R2gos itk
p
2 MCP_CLK25M XTALOUT 1 } }27 1/\%2 EXCARD RESET L o 2
16
R2815 Ei) ookt
1,9, 2 MP CLK25M XTALOUT R 402 R2870
NO STUFF 5% 33
10) 19 MEM VIT_EN R 1 2 NMEM VTT_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 —_—
5%
1 Wiy R2826
CP VL D 40 1,33 2 LPC CLK33M LPCPLUS -
WP SO P\/\RGD & U 1 51°{gw PLACEMENT_NOTE=PI ace cl ose to U1400
- R2827 ot
. =PP3V3_S5_NCPPWRGD 1,33 5 LPC CLK33M GMUX —
5%
3
NCPSE%SNC Mig%w
1 CZ}SU% PLACEMENT_NOTE=PI ace cl ose to U1400
%8;
2 G R2829
%0 21 [Ty PM CLK32K SUSCLK R 1 2 PM CLK32K SUSCLK oo 42 %0
MCPSEQ_SMC PLACEMENT_NOTE=PI ace close to U1400 , 50
TCISZO8AFEAPE R2853 HELbY
o = rmy_ALL_SYS_PVRGD 8 o5
U285\ SO_AND | MP_PGOOD 1 2, MCP_PS_PWRGD o=
2 I VR _PWRGOOD DELAY 1510/W
MCPSEQ_SMC G
MCPSEQ M X
L R2852
1 0 2
MCPSEQ M X 5%
R2g51  Mb¥ t tt
. 2 MCP_CPU_VLD N R B
jesing
N{:/ MCPSEQ SMC ese u on
FobF RrR2 g 50 2 y>—PM SYSRST_ L o
NCP_CPUVDD_EN 1 2 o
2 _ ) | - . MCP
PLACEMENT_NOTE=PI ace close to U400 , 5% R2§96 R28399 10K pull -up to 3.3V S0 inside SB M sSC
LF 13 10 T XDP_DBRESET L 1 2 i 1 2 PM SYSRST DEBOUNCE_L o 2 23
40 5% oM T % NO STUFF SYNC_MASTER=T18_M.B SYNC_DATE=12/ 17/ 2007
MCPSEQ SMC represents MCP79 ' MLB' power sequenci ng connecti ons, MEE)%'W R2897* i 1C28 NOTI CE OF PROPR ETARY PROPERTY
but results in MCP79 ROMVSI P sequence happeni ng after CPU powers up. 5% %SL&'J
MCPSEQ M X is cross between MLB and internal power sequencing, which l’iﬁ;’" 2 XeR ;&L:T;”?Lé%%t’ FERRC T PosSESecR Y
results in earlier ROVSIP and MCP FSB I/O interface initialization. S| LK PART=FP SYS RESE-I—2 | TO WA NTAI 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).
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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 0x87 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
2 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 M n Vref 0.375 V 0.375 Vv 0.375 V 0.375 V 0.091 V 1.042 V
- =1 2C_PCA9557D_SDA Max Vr ef 1.250 V 1.250 V 1.250 V 1.250 V 1.044 V 1.426 V =PPVTT_S3_DDR_BUF
5OV opt1 oms provided by (hi s page: Vref Stepping 6.5 nV 6.5 nV 6.5 nV 6.5 nV 11.2 mv 1.5 nv e Tom | oad
: max | oa
VREF (per DAC LSB)
NO_VREFMVRGN R2903 vrervRan
200
1 2
1%
i PPOV75_S3_MEM VREFDQ A
VREFMRGN ol U2902 102 VN LT WD 3
+ C2903 RN S R%904 VREFMRGN M N-NECK-W DTH=0. 2
9'%1"‘": VREFMRGN AL VREFMRGN DQ SCDI MVA BUE 1 00 2
=PP3V3_S3_VREFMRGN 2 Eefw 3 A4 1/ 4ew Pl ace close to J3100.1
i 1 402 + v 27 VREFMRGN_DQ_SCDI MVA_EN VECLF
VREFNMRGN VREFNMRGN B VREFMRGN
23067 | odl L Ro%01- 2905
—— 0% u J— (2)'% u 102!2 VREFMRGN A
2 gE%}(II 2 éE\éM 1/ 16W- 1/16W
S LF 565 Y oz Vo5t PPOV75_S3_MEM VREFDQ B
e U2902 B
- - W r\/r-\ugétpzss = R2906 VrReEFMRaN M N_NECK_W DTH=0. 2 nm
- VREFMRGN VREFMRGN ™, CL VREFMRGN_DOQ_SCDI MvB_BUF 1300,
gl U2900 =] = ./ Héew Place close to J3200.1
VDD + Vv 27 VREFMRGN_DQ_SCDI MVB_EN MZEJEF
s TR =1 2C VREFDACS SCL 6|scL VSoP VOUTA| 1 VREFMRGN DQ SODI MM
P i =1 2C VREFDACS SDA 7/spa ¥ vouTB|2__ VREFMRGN cA SO MM — RQ?(())OZKN Rzzg(():)g VREFMRGN
9A0 g VOUTC|4 _ VREFMRGN CPUFSB B VREFMRGN 1 A 2
ADDR=0x98( W\R) / 0x99( RD) 10[a1 8 VOUTD|S _ VREFMRGN FRAVEBUF W do Mjég‘é/ PPOV75_S3_MEM VREFCA_A
VREFIVRGN ol U2903 = NN e W BT 3 =
G\ND 1 C2904 RN S R2910 vrervRaN M N-NECK-W DTH=0. 1
3 9'%1"‘“: VREFMRGN AL VREFMRGN _CA SODI MVA BUF 1 100 2
2 cetm 3 A4 /% Place close to J3100.126
1 402 + Vv 27 VREFNRGN_CA_SODI MvA_EN oo F
= VREF|
i R2907~ REgHL e
100K >vrervran Y
TELpy o PPOV75_S3_MEM VREFCA_B
i 1 . S3_MVEM Y
e U2903 o e
— Ui Mxgzss = R2912 vrervRan M N_NEGK W DTH=0. 2 mm
VREFMRGN ™, CL VREFMRGN CA_SODI MVB_BUF . 100,
c3 ’ 4ew Place close to J3200.126
+ Vv 27 VREFMRGN_CA_SCDI MVB_EN Ve LF
L R2908~
10(‘2’!2 VREFVRGN R2916 VrReEFWRaN
%}%\é; 49.9, GPU_FB_A_VREF_DI V .
4
, LEEENe | U2904 1 %, Place close to UB400, U8450
v+ UCSP - M- LF
9.%1UF VREFVRGN AL VREFMVRGN FRAMEBUF BUF 402
2 10V
SOE;aM Bl v e 27 VREFMRGN_FRAMEBUF_EN R‘%ggl? VREFMRGN
- YN GPU_FB_B_VREF DIV .
= /78w ace close to ,
L R2915«~ oy Pl I to U8500, U8550
100K Svrervran Yios"
1/ lﬁ\év
a1l 904 407"
VREFMRGN < Vi Mxa253 = R2914 vrervran
7i 8:21%92 ol VREFMRGN VREEMRGN >, CL VREFMRGN CPUFSB_BUE 1 100 2 CPU GTLREF oD 0 o
—— 20% VCC 1%
1oV c3 = Pl ace cl ose to UL000. AD26
2 55M U2901 + Vv 27 VREFMRGN_CPUFSB_EN 1:;;‘9’
PCAQ?557
N
6
PO2—<NC VREFMRGN_CPUFSB_EN = R2 9 1 3 b
3|p0 P17 27 100K
2 pol o VREFVRGN_CA_SCDI MWA_EN 20p < VREFMRGN
ADDR=0x30( WR) / 0x31( RD) Al REFVRON DS T e+ 1/ 6.
SiA2 P3| 10 — 2 MF-LE
VREFNRGN_CA_SCDI MVB_EN 407"
pal 11 27
VREFVRGN_DQ_SCDI MVB_EN =
p5| 12 27
45 Ty =1 2C PCA9557D SCL 1lsaL pel 13 VREFVRGN_FRAVEBUF_EN
5@y =1 2C PCA9S57D SDA 2|SpA P7L14 NC
PCA9557D_RESET_L
RESET* |15 - -
B o <
~ ]
—
£ 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 nmargining circuit stuffed PHE L NORVATL O SN NED HEREN | B THEERSERLETARY
AGREES TO THE FOLLOW NG
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
11650004 1 RES, ML FI LM 0, 5% 0402, SM LF R2903 CRITICAL | NO_VREFMRGN ! NOT TO REPRODLCE OR COPY'I T
— 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
116S0004 1 RES, MTL FI LM 0, 5% 0402, SM LF R2905 CRI Tl CAL NO_VREFMRGN
— STZE | DRAW NG NUVBER REV.
116S0004 1 RES, 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 =
27 96
NONE
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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
: ., =PP1V5_S3_MEM A 1C3110 [+ C3111 [ C3112 [1C3113 [+ C3114 [+ C3115 [+ C3116 |+ C3117 [+ C3118 |1 C3119 [:C3120 |1 C3121 |1 C3122 [1C3123
T PPLVS_S3MVEMLA —0.1Ur —-—0.1UF —|—0.1UF —|—0.,1UF —|—0.1UF —|—0.1UF —-—0. 1UF —|—0.1UF —/—0.1UF —|—0.1UF —|—0.1UF ——0.1UF —— 0.01UF — 0.01UF
- =PPOV7S_SO_MEM.VIT_A T, I T, 8% T, 8% T, 8% T, 8% T, 8% T, Y T, % T, 8% T, 8% T, 8% T, % T, i T, 8%
- 2 2 2 2 2 RM RM CERM CERM CERM CERM CERM
- ZPPSPD_SO_MEMLA (2.5 - 3.3V) QERM GERM o=l o=l GEim 5 5 565 505 5 5 705 702 702
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 opti ons provided by this page: 603 ,» PPOV75_S3 MEM VREFDQ A
( NONE) l
— 1 C3130 1 C3131
R S
83V ov
2 CceRM 2 CERM
405-LF 405
L 1 REFDQ SSo2
3 Vss D4 4 MEM A DQ<4> @ 5
REY 5
o 15 [Ty MEM A CKE<0> ;: S CRED  CKEIL ;Z MEM A CKE<1> s e 5 15 (B Emﬁ xiz i g CRI TI CAL I\D,fso . MEM A DQ<5> B 15 8
VDD VDD 88 15 (B
77 78 MEM A A<15> e 91~ vss DQSO* 10 MEM A DG5S N<O> @y 15 0
loNc J3100 As gLy o
o0 15 [Ty MEM A BA<2> 79 BA2 E.RT-THB Al4 80 MEM A A<14> am s e o0 15 [Ty MEM A DVKO> 11 DMVD \13;_'-9480 DQS0 1‘21 MEM A DQS P<0> @D 5
1 =~ 82 13 _RT- v
8 VDD g VDD L Vss o SS = v A oo
1 MEM A A<12> 83 A12/ BC* ALl 84 MEM A A<11> 15 88 o0 15 By MEM A DO<3> DR LR e} DQ< B 15 5
o 15 [T i <IN] 17 ~ 18 M A 7 >
o 15 [Ty MEM A A<O> 85 A9 e A7 86 MEM A A<7> a5 e o8 15¢gy  MEM A DQ<2> DB 3 % DQ7 MVE DQ<7> 15 88
87 VDD - VDD 88 19 Vss > Vss 20
o0 15 [Ty MEM A A<B> 89 A8 Fdel A6 90 MVEM A_A<6> TS e o 15 MVEM A_DQ<9> 21 e 4 5 DQL2 22 MVEM A_DQ<8> oy 15 o
00 15 [y MEM A A<5> 91 |~ ps §g Aa | 92 NEM A A<4> = o0 o 15@@ MEM A DO<13> 23 |2 poo §g DQI3 L | 24 MEM A DQ<12> G 15
93 | 5 vob o voon | 94 25 | 5 vss s Vvssop 28
00 15 TRy MEM A A<3> 95 [ < a3 § n2s | 96 MEM A A<2> s o o 15¢Ey_ MEM A DOS Ne1> 27 | post+ 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¢CHy MEM A DOS P<1> 29 DQS1 RESET* 30 MEM RESET L g 2 0
99 VDD ) VDD 100 31 vss § vss 32
o0 15 [Ty MEM A CLK P<0> 101 CKO . K1 102 MEM A CLK P<1> ) s e o0 15CEy 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> ] 15 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> 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
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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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O‘ 1 F; f— A2| SWARQ%AYZPR C3560 1 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
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=PP1V05_ENET_PHY ,

(221mA typ - 1000base-T)
( 7mA typ - Energy Detect)
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 3 p— p—
L37 Fi?ﬁ’ 2 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 - =
h e o %o =PP3V3_ENET_PHY_VDDREG ,
XoR XoR
485 485 If internal switcher is used, nust 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| |~ i) | © o|o =
o< | N < < (] N| ™ < . 0, 9
R3 " 1%755%':;: - o - 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 sw tcher. 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. b5, [ 1,42 U3%VI T
s rmy_=RTL8211 ENSVREG > 3% |ensvrec RTLB8211CLGR REGouT] 48
TQFP
R3796 R3790
o 19 1 2 22 19 . 22 1 01
™ ENET_CLK125M TXCLK 5/0\/3\%\/ ENET_CLK125M TXCLK R > TXC RXC| > ENET_CLK125M RXCLK R 1 2 e — ENET_CLK125M RXCLK oD
fodow
VESLF o1 10 [y ENET_TXD<0> > 28 ltxoo] RaOf0]| 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% TTIBWW-LF 402 ENET_RXD<1> T 0 o
o 1 [y ENET_TXD<2> > 25 Tx02) RGM /ML R 2]/ AND| 1T o | 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 T TOW VL —a07 ENET_RXD<3> T 10 01
27 13 22
o1 10 oy ENET_TX_CTRL - TXCTL RXCTL - ENET_RXCTL_R R3795 1 2 w0 ENET_RX_CTRL @D @ o
o1 18 ENET_MDC o 39 e MI+0] ]| L o o ENET_MDI _P<0> a5 01
-+ a3 ENET_MDI O <o VANAGENENT o0l 2 < o ENET_MDI _N<O> o o
R3724 M H 1 LA e a ENET_MD _P<1>  gyso
5
ot 10 oy ENET_RESET_L 1 2 RTL8211_PHYRST_L 29 |ppyrsTe RESET | vei A oepenoent 0 LY - ENET_MDL_RS1> o
8 MO 2] B o ENET_MDI_P<2> gy oso
MY 1 C3725 W20 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 Ve = > 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> g o5 0
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)
SYNC_MASTER=SUMVA_MB8_M.B SYNC_DATE=07/ 01/ 2008
NOTI CE OF PROPRI ETARY PROPERTY
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SIZE DRAW NG NUMBER REV.
PHYAD = 01 (PHY Address 00001) D 051- 7546 A 0.0
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3.3V ENET FET

@2.5V Vgs: CRI TI CAL
Rds(on) = 90mGhm nmax '\93810
I (max) = 1.7A (850 RA101P
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
—
M 1.8V Vgs
2 [c* st C3840 ?
2 ooy AP_PVR_EN AC OR SO_L 0. 108 —— CRI TI CAL
10V
2
= R3840 oy 840
805 | .05 slo 8 » _=PP3V3_S5_P1VO5ENETFET 384 $2312BDS
SSMBNLSFEAPE | NBN15FEAPE 1 2__PIVOSENET_SS ! Sorsa
sorses | KM A4 > | Sors63 slﬂ/g}év
— t— o5
R3842* 402 841 =PP1V0O5_ENET_FET
N M o 8
s[5t s, 895K ssmm%waﬁga
1/ 16W
4 a2 37 21 [T SMC_ADAPTER _EN "ﬁhgz
€ 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 [
Desi gns nmust ensure PHY is powered whenever RMGT rails are, or use separate crystal. SYNC_VASTER=SUVA_MB8_M.B SYNC_DATE=07/ 01/ 2008
NOTI CE OF PROPRI ETARY PROPERTY
R3895 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
w15 rmy_MCP_CLK25M BUFO_R 1,49 2 RTL8211 CLK25M CKXTALL o s REREES Yo FLEL SARETER TS The PasSeSSor
Slﬂ/g | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
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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 saggr—y ENET_MDI_N<1> Lhi 8 5 ENETCONN N<1>
o1 33 ENET_MDI _P<1> 7 s ENETCONN P<1>
> Phlarw
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

i
Thiow
2402

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 4121+ C41221 C41231 C4124i
1LéF . 1LéF Lé . 1L§§ .
10% —— 100 —— 10% —— 1\77;
0% k :
& Gwel e Sy Raﬂ T
i L4130
= . ) 120- OFIMF 0. 3A- EM D
114 mA FireWre PHY ppgva Fw EWPHY VDDA 1 (Y 1Y) 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 RHnEoEW BIFES: 2 W oEW BIFES: 2 W 0402-LF
VOLTAGEST. 0 C4110 |rc4111 41351 C41361 "OLTA‘I3
L TUF 1UE
b i W —
M 8505" 850
110 mA Digital Core ) 0 M VReg PWR
1C4100 lC4101 lC4102 14103 (14104 |1 CA4105 |1 CA4106 C4141i 1C4140
b s L TuF T o TuR T L TUR T L TUF 0. 1UF TUF
éxl T, 8%y T T, T, 8% T, &% i 5 5%y
M M M M M M a6y M
PEAGENENT-NGTESE| 328 &4179 ¢l 88 18 U488
2||50|0|d 2 2|9|5 5|2 2| o|d|z|o|= (5| 2|8|8|8| 1|3 o] @ CA170 povov PG E FWRED C N rmur
U. LUF] [xsr402
DO10 ~— VD33 —— ~_VDDH— ~VP- VP25 VREG PWR CA171 | pewiev pol E_FW R2D C P e
NGy BL3 |aTBUSS CRIO'\I'/: I:AL PG E_RXDON M o s PCIE FW R2D N 0. 1UF| [xsraoz
NCxAL3 |ATBUSH w100 PCIE RXDOP| N7 o & PCIE_ FWR2D P
NOw ALL |ATBUSN PG E_Tx0ON M 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) sca 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 POI E_CLKLOOM FWP g1 BEACGEVENT-ROTEZR 2¢¢ &1178 ¢l 888 18 141888
92 3 EW PO_TPA N B8 [TPAON
s FW PO_TPA P A8 [TPpOP NT-4 (I1PU T M o TP _FW43 TCK
s EW P1 TPA N B5 [tpalN NT-3 (1 Pl N . 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 ™M o TP FW43_TMS
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 Milg:él} E%A)lﬂév
02 3 FWPl1_TPB P A6 1 1
FW P2_TPB_N B4 [rooon NT-10 (IPD)  waker@ o, FWPME L oo = 4D22) 2%z
» =PPVP_FW PHY_CPS MEWP—‘_RM FIXMEI 11 - TYPO IN SYMBOL REGCTL \REGCLT| D13 o FW643_REGCTL
. TPE2P 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 _FW43_VAUX_ENABLE
390§7 8 B> EFW P1_TPBI AS <«—» S8 [TPBI ASL 13/( OD) clkrEQN| 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 Bl1 |ro Q’E;E\é’
2
R — w0 amie - e
NT-14 (1 PD) scFDAIN G o L
- SCl F <+ —
R4150 Bas mor NDTREE < (G, 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) sarvciF2 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 = > ese (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 FW520 L ; D12 JFve20* (| PU) M SCELLANEOUS
TP_FW543_JASI _EN o Dlliasi_En(1PD) NT-11
TP_FW43_AVREG < A10 [avreG CH P RESET NT-5 PErsT*|,M o FWRESET L s
L TP_FW643_VBUF H13 [vBUF
FW643_PU RST L _» Ki3Jrwreset (1 PU) NT-8 'R4163
10K
TP_FWs43 OCR10_CTL o J12 locrR CTL_V10 5%
1 — — — - R CTL_
R4}7%2K 1C4162 NCx 213 Jocr 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 o wo|lo|IYsiea~elo o~
402, B3| 5|82 0|0 3TL TR 238 6|8 FIRER SIXIX| XXX ¥ ~ - - -
: : 3 #7978 E : FireWre LLC PHY (FW543)
SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008 A
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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)

passt hru 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 Tl CAL
D4260

=PPBUS_S5_FW FET,

3 8 PPBUNS FW FWPWRSW F 1 2 PPBUNS FW FWPWRSW D
I = . 5_mm = . 5_mm
2 ﬁ = ; \%ﬁ@gﬁ% 35 1812L15024HF \%ﬁ@gﬁ% 35 1
'RA260 42601 = (11 1
440K 0.01yE —— —
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 56‘:;: KA SSI\/BNl%EAPE
- sorse3 | Kh
[
2|G H ST DR
5[G7 s
43 42 3 21 [T SMC_ADAPTER _EN 4
05 o1 6a 4s 22 5 21 7 ry PMUSLP_S3_L
FW PORTPWR EN FET
262
SSA%&l5FV D3
SOD- VESM HL{
167 st
- _FW PORTPWR _EN 1
« =PP3V3_FW LATEVG ACTI VE
s PP2V4A_FW LATEVG .
R4211* IR4212 JiC4210 1R4219
10K & 110K %@a/wp 24,0M
AR * {5 i
B I 2 U4210 :
P2V4_FWATEVG RC 4l CMC7211 = Eé}zllzg
VIS L ATEVG EVENT L 2 L FW PORTPVR_EN .,
FWATEGV_3V_REF 3, v MBRO540XXH |1 4219
R4213 ’ g
C42111 2
100pF —— %(/% 6K 1 ERM X5R
sVt 2 T ey )
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 TI CAL BOM OPTI ON
740S0080 1 LI TTLEFUSE, 1.5A RESETTABLE 24V F4260 CRI TI CAL

FirewWre Port Power

SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008

NOTI CE OF PROPRI ETARY PROPERTY
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Power aliases required by this page:

55 =PP3V3_FW FWPHY
- =PPVP_FW PORT1
- =PP3V3_FW LATEVG R43821 R4380*
10K
N{:ﬂ'; N{:qu
- =GND_CHASSI S_FW PORT1 ab2, ab2,

- =GND_CHASSI S_FW EM _R

(SIN%QIEI) al i ases required by this page: Fl r eW r e PHY Conf i g St r apS EAV,EEB'Y D30 ——==FW PHY_DSO *®

s FW P2 _TPA N

FW2_TPAN VAKE BASE=TRUE
s FWP2 TPA P

FW2_TPAP VaKE BASE=TRUE

MNP, = TPwemos .
NOTE: This page is expected to contain . . — " -

the necessary aliases to map the Configures PHY for: EAV}EI—BNASBS&«E — =FWPHY DSl 36

FireWre TPA/TPB pairs to their - 1l-port Portable Power C ass (0) = a

appropriate connectors and/or to R43811

properly term nate unused signals. - Port "1" Bilingual (1394B)
BOM options provided by this page: N{:qu
( NONE) ab 22
NOTE: FireWre TPA/ TPB pairs are NOT

constrained on this page. It is —

assunmed that FireWre PHY page will

provi de the appropriate constraints s _FW PO_TPBI AS — NC _FW_TPBI ASwakE BASE=TRUE

to apply to entire TPA/ TPB XNets. 36 Ewgg $E§I QS — % E% ¥E§|NASMAKF78ASE=TR1E
1394b i npl ement ati on based on Apple e FWPO_TPA P — NC_FVW_TPAP xs:ﬁi;x
FireWre Design Guide (FWDG 0.6, 5/14/03) = NG g

— NC

923 _FW PO_TPB N
1 H w6 FW PO _TPB_P
Term nati1 on WPy TPE N

; ; s _FWP2_TPB_P
Pl ace close to FireWre PHY

NC FW_TPBN vAKE BASE=TRUE
NC FW_TPBP yakE BASE=TRUE
NC F
NC F

W2_ TPBN vaKE BASE=TRUE
W2_ TPBP vake BASE=TRUE

+EWPL TPBIAS Tl PHYs require 1uF even though

FW spec calls out 0.33uF w0
SO
1 ©4360 B
33UF Emg‘
Cabl e Power
é"&g“” YoR o =PPVP_FW PHY_CPS_FET . /v [*]a PPVP_FW CPS yae sase=trie — =PPVP_FW PHY_CPS ., CRI TI CAL
Lél M N_LI NE_W DTH=0. 4 4310
R4311% To— WFRESENRT 0. 2 . =PPVP_FW PORT1 FERR- 250- OHM Not e: Trace PPVP_FW PORT1 nust handle up to 5A
. 1 2
oK : " Snapback” & "Late VG' Protection ' iy LR W BHED 5o
Wb w = PP2VA_FW LATEVG 14314 oAz
DP4310 ::g 01U
CPS EN L_DIV i BAVQODWY X- G 2 xg}{
- 402
: (0:4 1%:1: ! 5
o A YPEL=EMRTY R4:§3](_) 2K oy s L PmT 1
1R436_0 R4361l % ffgz 2—(
Wiy DP4310 4 Bl LI NGUAL
i 1% 2 CPS_EN L BAVOIDW X- G
% r‘év M: b%v (034(};119 . Sor-des
w2 3s FWP1_TPA P = FWPCRI1 TPA P i e Sf{’z | 6 CRI Tl CAL
- BASE= X
w2 FWP1_TPA N — FNVXKEOBTFEZL_ TPA N .. 402 T . 13‘%%‘3‘%‘,\?97
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} Debug Power "Button 0 42 _SMC BS ALRT L R5076 100K  oh VoW WeiF e
R5010 " e AT AN LR
0 % 4 2 _SMC_TDO R5078 10K , v viw Wi am
1 2
SMC XTAL_R e ol R5079 10K . % wiow weiF 402
v 12 13 50 45 22 _SMC TCK R5080 10Kk , % UIeW WeiF a0z
43 42 _SMC BIL BUTTON L R5081 10K 4 , 5% 1eW  M-LF 402
SMC BC ACCK R5087 470K 5% 116w M-LF 402
0 o : W T o
20. JOMHZ 3 C5011 SI LK_PART=RVR BTN Pl ace R5015, R5001 on bottom si de
2 15pF
SMC_EXTAL T 1012
4d, L
- *
PP3V42_ G&3H
T 42 37 3a 21 _SMC ADAPTER EN R5085 10K 4 2
12 _SMC_CASE OPEN R5086 10K 4 , 5% 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 eyt w2 PMSLP S5 L R5090 100K 2
a0z 2402 Wi PMSPSAL ] SIS L a0
Us050 5| = 1
74LVCIGL7DRL SMC Bl L_BUTTON DB L
SOT- 553 * e _=PP3V3 SO_SMC
a2 SMC Bl L_BUTTON L 4 1 2
NC
2 _SMC_PAS R5089 10K .
4% = 5% 17 T6W VF- LF 402
1 C5051
—— 0. 01UF
T, 8%
208 SMC Support

SYNC_MASTER=AVASON_MB8_M.B

SYNC_DATE=06/ 18/ 2008}

NOTI CE OF PROPRI ETARY PROPERTY

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

APPLE "COVPUTER, | NC.
NG

iGEE??Oq:I'HE FOLLOA
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

THE POSSESS

OR

d} APPLE | NC.

SI ZE DRAW NG NUMBER REV.
D 051- 7546 A 0.
SCALE SHT oF
NOE 43 9%

2

1




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 ‘
L 2 |4 LPC CLK33M LPCPLUS (s s
2 13 2 10 cary_LPC_AD<0> s Z LPC_AD<2> B 10 42 52 90
90 83 42 19 LPC AD<1> 5 6 LPC AD<3> 19 42 83 90
&> > . &>
» SPI_ALT_MOSI o o 10 [ ] SPIROMUSE MB o
s % SPI _ALT_M SO Dl ST 2 | SPI _ALT _CLK )+
2 0 12 10 ry_LPC_FRANE L DYIEE 1 |e [ SPIALT CS L o
w2 15 o PM_CLKRUN L -l 5 16 LPC_SERI RQ G v
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 el ol T ewTac o <
« [mm_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 o 27 28 |, | SMC RX L [T « 42 43
29 30 - LPCPLUS GPI O oD
33 34
4a 3 =PP3V3 S5 LPCPLUS
@ w s =PP3V3_S5_ROM Lcl:DSC:LlLf
1
R5190 LPoPLUS ggwp 51650573 MCP79 | nternal SPI MJX Support
2 1
12% il M = NOT SUPPORTED I N 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
o a1 = ry_SPL_MOBI_R 2 Y}-DI 3%%3%%21; 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%%l CRITI AL D1 SPI _MOSI _MUX % erri e t I ONS 100K . s LPC FRAME PU
M:_léfg‘} .. 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 2?% £ MB _ =SP|_CSl R L USE MB
@ I g“" SPI_ALT M SO PR SPL_CST R LrSE SPL_CS s e:nd
VT 1
o0 4 2 gm—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 smarcsymm SUR5127SP| ALT,CS L oy e 1 To Frank Card
Pl 3USBL02ZLE 5, LA
TQOFN DeL 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 v —0C31—NO
10 |seL o8 oy 50R5126 SPI_WLB_CS_L oy =
an 5% MCP_CS1_
= v R5 1;})&1 =PP3V3_S5_ROM § 44 55
9%
VP _CS1._YESaL PCPLUE Y i SPI Frequency C anp
1 2 - ENSURES MCOP79 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
N%&F NO STUFF
Keep very short R5161
MCP_FORCE_SPI L 1,22  sp_mosl oo 55 50
2o =PP3V3_S5_MCP_AQ1 MCP_A01&MCP_AD1Q 1w
ME- LF SPI _CLK 53 90
MCP_A01&MCP_A01Q ?160 hos @
SPI MJX BYPASS R5163! SSMSNLSFEARE MOP_AO1EMCP_AD1Q
100K — S
1/ 18 R5162
LPCRLYS NOT W65, 2 LA SN2
0 MCP_SPI _FORCE 118w
53 44 (T} SPI_CLK MJX 1 2 SPI_CLK R (T 21 44 90 LLown
% LPCPLUS MCP_AO1&NMCP_A01Q = 405
"ios" R5157 ?160 Lt
s 14 qomp—SPL_MOSI_MUX a2 2 SPI_MOSI_R g et w0 SLP_S3# nVi dia 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 o 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 MPS8_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)
) 9 1 ' 5 EMC1043- 1:
pro wadn S S Hiow v o wadw S S Yiow s e o
( MASTER) VELE MoLF (Wite: OxAO Read: OxAl) ( MASTER) VEoLE MeLF (Wite: 0x98 Read: 0x99)
2 2 2 2
o0 21 13 7 SMBUS MCP 0 CLK —  =12C SODIMVA SCL 2 42 SMB 0 SO QLK —s SMBUS SMC 0 SO SCL =SMBUS GPUTHVBNS SCL 1
NAKE_BASE=TRUE — — MAKE_BASESTRUE —
00 21 13 7 SMBUS MCP 0 DATA —  =12C SODIMVA SDA 2 42 SMB 0_SO_DATA —s SMBUS SMC 0 SO SDA —  =SMBUS GPUTHVBNS SDA a8
NAKE_BASE=TRUE = MAKE_BASESTRUE
J I
SO DI v " B" GPU Tenp (Int)
33200 @6: UB00O
(Wite: OxA2 Read: O0xA3) (Wite: Ox9E Read: Ox9F)
—  =12C SODIMVB_SCL 20 =GPY_I 2CS SCL ”
—  =12C SODIMVvB SDA 20 ——  =GPU I2CS SDA ”
n n H
ExpressCard Sl ot SMC "Battery A" SMBus Connecti ons
33500
s =PP3V42_GBH_SMBUS_SMC_BSA
=SMBUS_EXCARD_SCL a2
—  =SMBUS EXCARD SDA 32 SMC R5280*" R5281 Battery
1. 6K 1. 6K
p Wi S S Hiew 20955
( MASTER) VE- LF VE- OF (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

w4900
( MASTER)

sMC

42 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 Tenmp
Us570
0x98 Read: 0x99)

=1 2C CPUTHVSBNS SCL

T MAKE_BASE=T

a2 SMB B SO DATA

—93 SMBUS SMC B SO SDA
— RUE

=1 2C CPUTHVBNS 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!

—o3 SMBUS_SMC_MGMTI_SDA

=1 2C VREFDACS_SDA

27

—— MAKE_BASE=TRUE
|

48

(Wite:

Battery Charger Tenp

TMP102: U5540
0x92 Read: 0x93)

=SMBUS TMPSNSR SCL

=SMBUS TMPSNSR SDA

48

Mar gi n Contr 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 — FD3533206
19 5706
Pl ace short near UL000 center yiew 1 C5309 s+, PPBUS GB3H P- CHN
s —— 0. 22UF 4fs P\s  PPBUS GBH VSENSE
2% M N_LI NE W DTFEO. 20 mm
2 X5R M N_NECK_W DTH=0. 20 nm
xR R5315: VoL TAGES T8, 5 R5385
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
76 5 _=PPVOORE_GPU_REG XVB359 F§15§3SK9 R5316* R5386"
1 §h 2 GPUVSENSE IN 1 A\ 2 SMC GPU VSENSE o «2 TOOR R 7i§.5232%£)
Pl ace short near UB000 center yiow 1 5359 ;‘,F?E“v:; w%“v:v 7? 205
402 ——0.22F 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\@®315
MCP Vol tage Sense / Filter . PBUSVSENS EN .o i} FDG633200 —
- R ! s
XW\b Enabl es PBUS VSense divi der when high.
2022« _=PPVCORE_SO_MCP 5§99 %5%399 -
1 2 MCPVSENSE I N 493K SMC_MCP_VSENSE o o
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 vod B DCI N Current Sense Filter
] 3 R45:53391 Place RC close to SMC
os o qmm 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 reF| 1 IR5371 VE: L 1C5390 4. 53K
= B% 15’0%( 402 —— 0, 22UF o Iy CHEGR AMON ' 2 SMC DOl N I SENSE o 2
LOAD S DE: an g@% o 2 63 o
" 2t 2t W | csseo
. . é}’%}é\/ GND_SMC AVSS.; 43 46 a7 T ?:énv
Monitors battery di scharge 40 B
current frombattery to PBUS D SNCAVSS 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 I 1 S 19K, SMC_CPU_I SENSE oo
R5388 13 = ISNS_CPU N HRoto o Y R53321 | 5330
95 . ME- LF
0.001 LS SeroouT 2 CRUVCORE_HISIDELQUT 2 A/ 2y SVC CPUH I SENSE [ B A N Current & Vol tage Sensing
2%
izg’g s I SNS CPU P 4)ne REF| 1 i 1 C5335 Ry 2 R SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008
2|4 02 ——0.22UF 402,
a\D T, 8% G\D_SMC AVSS 42 43 a6 a7 NOTI CE OF PROPRI ETARY PROPERTY
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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 mm>_ GEXI MVPE_I MO A R3¢ 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 2
%
o e 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 i L
= W
GAD SNC AVSS P w02 R5408 GND_SMC_AVSS 2 43 15 47
1 10K 5
— New Gain: 2x can sense current up to 16.6 Anps A
Vo5
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 OPA2333DRBG4 dual package opanp U5410
R54453:s DDRISNS P 13 % 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 V= 1/ tew
1206 17 r M- LF 1 C5490
C | DDRISNS N1 3 59¢, +s| DDRI SNS,R N o | R C
. =PPMCPDDR_| SNS w0 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% Bl Y el SIGNAL_MODEL=EWPTY GPU 1.8V Current Sense
T Hew
| Y 5441
e
“* 470PF » =PP3V3_S0_GPULV8I SNS :
12
-+ 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 P o R5465
0. 002 ! 7 JPIVB sOGPUIQUT 1 AR SMC_GPU_1V8_I SENSE o o
1/ 4W NF- LF 1%
1286 5 R5%14 e 1 C5465
s PLVBGPU N 13 592 o P1VBGPUI SNS,R_N o —o0.220F
s qom =PP1V8_SOGPU | SNS " B
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 oz 2402 w5411
“* "Z70PF
12
- JoL/n SI GNAL_ MODEL=EMPTY
B SH
CPU FSB 1.05V Current Sense Gain: 274 i
1.05V CPU Current Sense Filter
NC
431 u5440
R543] s OPA2333DRBGA
s e _LVOSCPU P 13252 & 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 GND 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 1 €5570 e s v pceess v e o, s s
402 s R5571' |*R5572
1 %ggﬁu 10k ¢ 240K
o 10qgy CPU_THERVD_P U5570 18 %}E}é’ Us5540
! SI GNAL _ N[I)EL EIVPTY EMC1403- 1 = 402,01 |2402 HPAOD330A!
Detect CPU Di e 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 =
# 10qa>_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 "
6 11 PI acenent note: ‘ 2 o,
,,,,,,,,,,,,,,, 'Place U5540 near battery ‘
- g oo e B doerent roter T charger arau J
S'G\'ALNUDEL 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:
'Place Q6501 on bottom si de
"close to right fin stack
R5500
. =PP3V3_S3_REMIHMENS 1,47 2  PP3Vv3 S3 REMIHVENS R ¢
.
I o o S S Y B
402 . LU
- %9 " Re501| |'RS502 P y
% 21 (B> MCP_THMDI ODE P %5 1052 19)K
1 GNAL_ VoL : wips < 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 T 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_MCPTHVBNS_SCL (r 4
- 1 G\D___THRM PAD
51850519 N 0. 00224F —— 6 1
8V
: K 'Placement 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_GPUTHVENS 1 2 PP3V3 SO0 GPUTHMSENS R
% WEEENEE A MW
M:lﬁ'\g\/ VT AGESSYSY 1@5%0
402 u
A 3 R5551'| ['R5552
%5 76 (B> GPU TDI ODOE P M 10K 10K
1 1/ 18W 2w
S| GNAL_ MODEL=EMPTY Vi Né- bF Q/E- LF
i 1 = 402, ,402
Detect GPU Di e Tenperature C5551 U5550
0. 0022585 —_— EMC1403- 1
o 2|ppr N ierv |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 gy« T S
Detect Left Heat Pipe Tenperature S| GNAL_MODEL=EMPTY 5| one sMoLk |10 =SMBUS GPUTHVBNS SCL (45 er ma €nsors
. C5552 1 GND  THRM PAD SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008|
BC84 0. 0022uF — 6 11
VT NOTI CE OF PROPRI ETARY PROPERTY
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, orrse-3, cEi 2
: Pl acenent note: ‘ . GPUTHVENS D N ‘ 'Placenent note: | RPNy ERT TR TR 1 PesBRRERTA
Pl ace on top side under |eft heat pipe near CPU : l | Place U5550 near GPU AGREES TO THE FOLLOW NG
e I | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
””””””” 0 = Il NOT TO REPRODUCE OR COPY I T
Eele?).CZegaepr;tasncoltoge : 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
'"to IC pins as possible ‘ ST ZE | DRAW NG NUVBER REV.
””””””” D 051- 7546 A 0.0
CS APPLE | NC. e = =
NORE 48 96

8 7 6 5 4 3 | 2 1




s 7 =PP5V_SO0_FAN LT

Left Fan

« =PP3V3_S0_FAN LT

R5650*
27K
5%
s
R5655 402,
= qom_SMC_FAN 0_TACH 1 AK G, EAN LT TACH
1/ Téw
VE-LF
402
R5651!
100K 5
17180 660
W L e %oozm X- G
- SOT- 36

[y SMC_FAN 0_CTL

3
4\s[ Mo s : FAN LT_PWM

518S0369

.« =PP5V_S0_FAN _RT

R ght Fan

. =PP3V3_S0_FAN RT

w2 qor—SMC FAN 1 TACH

R5660*

47K

5%

il

R5665 402,
1 A7K | EAN RT_TACH

R5661*
100K

2
q %7%%90\/\/ X- G
- SOT- 363

1\S

6 » FAN_RT_PVW

2 ey SMC_FAN 1 CTL

518S0369

Fan Connectors

SYNC_MASTER=MB7_M_B

SYNC_DATE=10/ 17/ 2007 A

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PLE CO\/P’\K%TER, INC. THE POSSESSOR

AGREES o e FeL oA

| TO MAINTAIN THE DOCUMENT | N
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH IN

CONFI DENCE

WHOLE OR PART

SIZE DRAW NG NUMBER REV.
D 051- 7546 A 0.0
APPLE | NC. S— - =
NORE 49 96

1




U5701 CHI P DECOUPLI NG

PLACE C5701, C5702 & C5703
CLOSE TO U5701VDD PIN 22

PLACE C5704, C5705 & C5706

CLOSE TO U5701 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
PN 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

1iG

THE TPAD BUTTONS W LL BE DI SABLE

VWHEN THE LID | S CLOSED

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o
PSOC USB CONTROLLER ‘ [C [mnwe ome [Row | Ve o
I TMP102 v+ 10UA 2.55 KOHM 0.0255 V | 0. 255E-6
| 80UA 0.204 V | 16.32E-6
| 3V3 LDO VDD | 60MA MAX 10 0M | 0.6 V 36E-3
USB | NTERFACES TO MLBRACKPAD PI CK BUTTONS | VOUT | 60MA MAX 0.2 OHM 0.012 V 0. 72E-3
SPI HOST TO Zz2 KEYBOARD SCANNER | Psac VDD 8VA (TYP) | 1.5 OHM | 0.012 V 96E- 6
| 14NA ( MAX) 0.021 V 294E-6
l:Pg\/m3asm3 EPSOC s0 | 18V BOOSTER VIN 4NA (MAX) | 4.7 OHM 0.0188 V | 75.2E-6
~~~~~~ |
w7 PILCKB L Q9% |
s BUTTON DI SABLE ‘
w7 Z2_HOST | NTN - ‘
w WS _LEFT _SHI FT_KEY = |
« WS_LEFT_OPTI ON_KEY
E _ _ L | TPAD_DEBUG
g‘g ok sJ@ sl felal|o ' PSOC PROGRAMM NG CONNECTOR o2
mll\lﬁlmlmll\lg 8 @Ivlmlololvl | TEST PO NTS ARE FOR ON BOARD PROGRAMM NG J5702
|
» W5_CONTROL_KEY lpp 3 RRE2R2E”""ER228Y p2 2042 w6 KBDI7,. | FHISC 4% 3, 5SH25
w7 Z2_KEY ACT L 2p271 P2 0[41 W5 _KBD16Ns, | NCX—-0)
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
7 _Z2_DEBUG3 5psa_3 CcY8C4794 P4 2[38 WS KBD13 s, 20
o7 _Z2_RESET 6pg 1 MF P4 037 _Ws KBD12,, | so_| SSP_SCLK P1 1 3 1'SSP CLOCK
« - _PSOC_M SO P37 (SYM VER?) P3_6[36 WS KBD11l,s | - | SSP_SDATA P1 0 4o | 1sspoata
w7 PSOC F_CS L 8p3_5 APN 33752983 P3_ 4|35 W5 KBDIO,5 |
o 7 _PSOC_NMOSI 9P3_3 MT P3_2|34 W5 KBD9,s | NCx_8 )
57 PSOC SCLK 10p3™1 P3 0/33 W5 KBD8, 4 |
w7 _Z2_M SO p5—7 P5_6|32 W5 KBDY ; |
w7 Z2_CS L 12p5_5 P5_4[31 W5 KBDl,s |
w7 Z2_NOSI 13p5_3 P5_2|30 W5 KBD2 ;s |
57 Z2_SCLK 14p5_1’\mmﬁ l\oot\lvo P5_0]29 W5 KBD3; s |
u.u.u.u.>5d>u.u.u.u.u.u_ PAD ‘
NON[O[O[O[AN[M[I O[O [0
| [ OO OO [N OO |
N W;l o | SOLATI ON CI RCUI T
WE_KBD5; 5 ! ,=PP3V42_G3H_TPAD C5725
W5 _KBD6 ; 5 I g- 1U'i
|
TP_PSOC SDA | | SSP_SDATA P1_0 | CRITICAL 30
| SSP SDATA/ | 2C SDA | =PP3V3_S3_TPAD 2 STC/SZ0BARERPE 91,%%'/‘” =
TP_PSOC P13 | | ’ Au57§ 4 WS_LEFT_SHI FT_KEY,
Z2_CLKIN: & | w WS _LEFT SHIFT KBD 1|
‘ 3
|
© 1 SSP_SCLK P1_1 TP _P7_7 \ L
| SSP SCLK/12C sSCL I
: , =PP3Vv42_G3H_TPAD
| CRI TI CAL
DI FFERENTI AL_PAI R=USB2_TPAD R527401 | w5 —PP3V3_S3_TPAD 2 STC;USéSsB AFEAPE
90 20 USB_TPAD P 2 USB TPAD|R|P | Us726 W2 W5_LEFT_OPTI ON_KEY |
Y PP3V3_S3_PSCOC ., I w:WS_LEFT _OPTION KBD 1
1/ 16W gg:gsa\mu PAI rgsaz TPAD B
V05" NET-PLAS| CAL. TYPEZUSB_80D I 3
I
TO MLB CONNECTOR
R5702 I L
%0 20 USB_TPAD N 24 5 Uss TPAD RIN I
DI FFERENTI AL_PAI R=USB2_TPAD % DI FFERENTI AL_PAI R=USB2_TPAD I —
b&;g‘é’ RET-PHRS St FVPE=8e_o0D I =PP3VA2_G3H TPAD
I
: =PP3V3_S3_TPAD 5 e
I
I
I
I
I
I
I
I
B
&
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

=PP3V3_S3_TPAD

J5713

APN 518S0637

NCx —s2-()

[~

= - W5_KBDL

KBD2

50 7

KBD3

50 7

KBD4

50 7

KBD5

50 7

KBD6

50 7

KBD7

50 7

KBD8

50 7

KBD9

50 7

KBD10

50 7

KBD11

50 7

%%%%%%%%%%%

KBD12

18

1%
1/16W
M- LF

402

R57

10

NU‘I

©«W5_KBD16N 1

s0 7 V\S KBD13

17

s 7 W5_KBD14

‘W5_KBD15_CAP

W5_KBD16_NUM

14

s - W5_KBD17

13

s 7 W5_KBD18

s 7 W5_KBD19

1 O

1/ 8w
M- LF
402

s 7 W5_KBD20

W5_KBD21

50 7

W5_KBD22

50 7

50 7_W5_KBD23

WS_KBD_ONOFF_L

s g SMC_ONOFF_L

PLACENE!

s0 s_=PP3V42 G3H TPAD

so 7 WS LEFT SHI FT_KBD

s0 7_ W5 LEFT OPTI ON KBD

s0 7_ W5 _CONTROL KBD

J\AOTE—NEAR J5713

FF14- 30A-R11B- B- 3H

SMC_MANUAL_RESET LOG C

=PP3V42_G3H TPAD

50 &

NCXTB

F- RT-SM

APN 311S0406
CRI Tl CAL

5
s0 7 W5_LEFT_SHI FT_KBD 1 —— SNZALVCIGLO

s0 7 W5_LEFT_OPTI ON_KBD

4

43

s 7 _W5_CONTROL

Us5703

o (W

KBD _

'R57
33K

E
i1
2402

o
g

2

69 |'R5770
33K
1/ 16W

2402

‘R5771
33K
5%
1/ 16W
VEUF

, 302

SMC_TPAD_RST_L
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8 7 6 | 5 | 4 | 3 2 1

BOCSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POWER CONSUMPTI ON

- DROOP LI NE REGULATI ON

- RIPPLE TO MEET ERS

- 100-300 KHZ CLEAN SPECTRUM
- STARTUP TI ME LESS THAN 2MS

PP5V_S3_TPAD.F AggllTslzgzsLm - R5812, R5813, C5818 MODI FI ED I PD FL EX CO\INEC"’OQ

L5801
D5802 R580
3. 3UH- 870MA
o« I NPUT_SW BOOST_SW So?ﬂgzg M N_LINE_W DTHR0. 501 PP18VE_S3_sw , , 0, PP18V5_S3
PLACEMENT_NOTE=under L5800 on top side 80 ggﬁg 05 VLF3010AT- SM HFE M N_LI NE_W DTH=0. 50MM LT N_NECK_W DTH=0120NM e APN 516S0689
R5 OO ST 0. 20MM1 M N_NECK_W DTH=0. 20 BO52 0WBXG s
& g SW TCH_NCDE=TRUE APN 371S031 102 CRI TI CAL
1 Y 2 1 C5818 1R5812 J5800
Q ¥\/ M N LINE W DTH=0/50MPP5YV_S3_BOOSTER 1 39PF fll.;\ﬂ 55560- 0227
‘*’Eb M N_NECK_W DTH=0.20MV p— : s %,f:ulf\év o|som A ST- SM
APN|, 35351401 cem 402 ... TPAD_GND_F 2 1
NO STUFF w7 22 _CS L 4 3 Z2 KEY ACT L,
CRI TI CAL VIN 105819 « »Z2_DEBUG3 6 5 Z2_RESET, ,
PLACENENT. E=NEAR J5800 1l uU5805 sl 4 BOCST FB Ny - w0+ Z2_NOSI 8 7 PSOC F CS L,
,=PP5V _S3 TPAD L5800 VOLTAGE=3 TPS61045 T2 1% w; Z2_M SO 10 9 PICKB L,
0.01H-0. 3A-80V M'N_LI'NE”W DTH=0. 50MM QFN XoR 72 SCLK 12 11 PSOC_M SO
SV HF M NCNECK_W DTH=0. 20MV 3 5 72 BOOST EN 603- 1 07 - 7 50
1N 4 B CTR e ... Z2_BOOST_EN 14 i3 PSOC_MDSI .,
(Y M PP5V_S3_TPAD F ., CRITICAL | o ‘R5813 o Z2 HOST I NIN 16 15 PSOC SCLK, ,,
e — : S 715K - Z2"BOOT_CFGL 18 17 =12C TPAD SDA,,
2(YYY L3 TPAD GN\D F s ThRS” 1 e 122 CLKIN 20 19 =12C_TPAD SCL
VoL TACE<0Y 105816 105817 L & Ro811 o8 P"PP3V3 S3 LDO L m 2220921 osom _ PP18V5 S3, .,
M N_LI'NE_W DTH=0. 50MV —— 0. 1UF — 2. 2UF Q) N (e 0. 20MV 0. 20MV
M N_NECK_W DTH=0. 20Mv —— 10% —— 10% b _
2if e 28 e
R5 O 1 ADZVCE 603 2402
= s 7 TPAD_GND_F
N —L\Wi )_GND_
%
ik
g
PLACEMENT_NOTE=under L5800 on top side
. PPSV S3_TPAD F 4 j% PP5V S3 VR
%
i
-« PP3V3_S3_LDO
CRI [Tl CAL
APNN 35351364 © N
S 105838 105854
DD c<asky
1(25%5& VR5802 e s L oIUF L 27UF
— To% MBZASORRE iy T i T &%
2 &k 1 lce vour| 3 PP3V3_S3| LDO R aop &5
603 GN\D
<
s 7 TPAD GND F
Keyboard LED Dri ver
, =PP3V3_S0_TPAD s _=PP5V_S0_KBDLED CRI_TI CAL
10UH 0. B8A 0. 350HM ORI TI CAL J5815 pin 1 is grounded
; ) R5853! 1YY Y\ 2 keoep sw 15815 on keyboard backlight flex
To detect Keyboard backlight, SMC will 470K L098AS. SM MN’HE(“:‘E‘WDTI—#S ERLT FE18- 22020 B 3H
tristate SMC_SYS_KBDLED: 1 F- RT- 5M
: . ) “’{:452 CSSIE’Q i ., SMC_KDBLED_PRESENT_L
LOW = keyboard backl i ght present }ﬁ%;f 5
SOR 3 J;i@
HI GH= keyboard backlight not present s 402-1 1 315
™ SMC_SYS KBDLED 6 |CTRL LED| 5 . 7KBDLED ANODE - [ 4
BOM OPTI ON:  KBDLED_YES M N KA W DT 28 T
CRI TI CAL IR5855 APN 518S0612 =
NO STUFF1 us850 b\ SYNC_MASTER=PWRSQNC SYNC_DATE=05/ 12/ 2008
R5853 ALWAYS PRESENT R58541 R5852 LTt Faew NOTI CE OF PROPRI ETARY PROPERTY
v
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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 658930 _ l11ne T g6 R I
LW PROD_DI GSMS 7l 31043 1o 1 1 A O
402 .=12C SM5 SDA 8lsy CRITICAL = = x Front of system
- - 1 NC z
v emSVB_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
a SMS_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 . L . .
10K &%i i%% Circle indicates pin 1 |location when placed
ey neo e N 16 NG 105923 105924 [1C5925 In correct orientation
2402 D —— Q,Q1UF 0 01UF  —— 0 0IUF
| 2 gM 2 gM 2 2M
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15 =PP3V3_S5_ROM

oqs SPI_VOSI

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
e S 3e Sy I e L
A R BiP U100
Re150 2 Wl & 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 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 M 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

SPI ROM
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AUDI O CODEC

APPLE P/ N 353S1527

N_LINE W DTH=Q.
XW5203 ngos \%?NEEQ’%\?TWS 3B
o 4V6_REG SENSE 152 1 2 PP4V6_AUDI O_ANALCOG 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 - 58M M N-NECK-W DTH= - 50MM
so 58505 =PP3V3_SO_AUDIO 1 (Y VY 2 ACE=S. 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 S8v 5 58 2% 5 38 5 S9¥
55 v v v v
CASE-
e S GND_AUDI O CODEC s 55 56 57 50
HDA_BI TCLK = o 3
 » o HOA_SYNC ‘ g g g R6203
v 2 D DO ‘ 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 DY AUD_SPDI E_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
faansy AUD GPIO 1 M:%"" 3 |GPIOL/ DM G- L PORT- A-R|_41 AUD Bl _PORT_A R ) s
CPF
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
7 PORT- F- VREFO__30 AUD_VREF_PORT_F o <0
. AUD Bl _PORT D L 35 |PORT-D-L PORT- A- VREFQY DCVOL| 33 AUD VREF PORT_A o 55
s @OT} 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
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* = 4. Added R7200, R7220, R7221, R7260, R7261, C7201. 5V / 3.3V Power Supply
SYNC_MASTER=MD9_M.B SYNC_DATE=01/ 09/ 2008|

NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

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

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
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 gg“gx, CRI TI CAL | CRI TI CAL c7332 |1 c7333
X 1 1
3 Cr330*', C7331*.
222La|5ﬂ 22%50:: f— %QI:J/F %é%popp
. =PP5V_S3_DDRREG R7305 = YR 2 Y 2 5%
AN 2 V_S3 DDRREG VSFILLT CASE- D2- SM CASE- D2°'SM -1 4
; ; &35 65
gt et 1
- 5
CRI Tl CAL
9 3 Q REG M NS %7K0305DPB
V5N VSFILT 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 ,
= o =DIR 115  VDDQVITREF Enabl e vest| 22 DDRREG VBST e LYY Lz Vout = 1.50V or 1.80V
o ¢oom-DDRREG _PGOCD 13 |PGOCD VDDQ PGOCD TlPJg531C1)?6 - Eﬂktht%ﬁ:WBﬁE%:? mo PCVBOGST- SM CRI Tl CAL 15A max out put
2o _=PPVIT_S3_DDR BUF ‘ 10mA max | oad o oRH 21 DDRREG DRVH egg_gl . Liggoiﬁlzo (Q7335 linit)
o =PPVTT SO DDR LDO __ — 5 VITRER SYM (2 OF 2) DDRREG LL p f = 400 kHz
w R 2] Vout = VDDQSNS/ 2 2a b LL| 20 RREG LL e CS;:T;:%CE?L E e,
XWr360vout = VITREF DRVL| 19 DDRREG DRVL RJK0301DPB CRI TI CAL
sm GATE_NODESTRUE LFPAK- HF C73411 1 C7345
L o4 2 DDRREG VITSNS 2 rTsns sl 16 DDRREG CS s30gp - Jo0F P U340 |2
b —— 209
CRITI CAL CRITI CAL NCx_Z_INGo S §8§/ : %{Q (AW 345
C723269 1 1 927361 NG 12 INc1 VDDQSET]_9 DDRREG FB 133 £- C2-SM 6! T X5 | PLACEMENT_NOTE=PI ace next to C7345
g°/ - T 20% VITGND  THRM PAD G\D PGND CS GND
xR g'é: 2 Xk cerm . R o © ~ PLACEMENT_NOTE=PI ace next to @7ass XVW 335 =
DDRREG_CSGND MDDRREG CSEND) 1532 ‘ NO_STUFF
N-RECR-W BFHES: 2 T 1 ng’ong 1
= = o
7350 — AR R e
1 (DDRREG EB)
0033y — X309 Vout = 0.75V * (1 + Ra / Rb)
408 1
D_DDRREG GND
M NEREER-VY BFFES: 8 i

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 | N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
djs APPLE | NC. SCACE =T o3
NONE 64 96

7 6 5 4 3 | 2 1




« _=PPVI N_SO_P5VRTS0_NCPCORE

CRI Tl CAL
Cc7510, [*C7511 s
22, %&{
2 I TI CAL
CESEYDE%@\ZA 603 &7510
S| 7110DN
PR 1212- 5 1
)
CRI Tl CAL
R75()()l C75101 1 C7§2%91 .t C7F561
12 ig2 (Internal 10-ohm path N A Lg%
s wf: 205K from PVCC to VCO) YT, &8 1
4 2 E- D2- SM
2 PP5V_ SO0 MCPREG VCC
CRI TI CAL = N :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
é 7 3l o w i( b —— i( b ——
2 2
8 g] PVCC VCC VREF3 402- Max | oad 100mA 402-1
Lbo_7 PP5V_S0_MCPREG LDO
CRI TI CAL = 6 _VIN LDOREFI N|_8 (SGND) COLTAGESS CRI I CAL %5%315 Vout = See bel ow
_ L7510 P5VRTS0_BOOT 17 |poori CRI Tl CAL BooT2| 24 MCPCORESO_BOOT L7 6 1%
PP5V_RT_REG W
e = — = 2. 2UH 14A % P5VRTSO_UGATE 15 Juearer U7500 ucarez| 26 MCPCORESO_UGATE - 6UH 30A- 1. 5SMOHM M
Vout = 5.03V LYY Y L2 W P5VRTSO_PHASE 16 lPHASEL | o) 5oz PHASEZ| 25 MCPCORESO_PHASE m COQEEO P3 SE) 1YY Y2 eevoeocre isense 1 2 =PPMCPCORE_SO_REG ,
| HLP2525CZ- SML — : P5VRTSO _LGATE 18 |LGATEL LGATE2| 23 MCPCORESO LGATE MPL104- SM 3 4 . A
SA max out put (=PP5V_RTS0_REG) Rt 10 |aun N aura| 30 (=PPMCPCORE_SO_REG) R W 5 s 47 _ MCPCOREI SNS_P c75661| Max Current: 25A:
(Qr510 limt?) ‘ (=P5V_RTSO_EN) 14 |en Ene| 27 CRITI CAL * " —MPCOREISNS N | 10} @::( Q7560 Linijt)
— 1 C7516 9 BYP 2 —
f =400 khz | Lwox T P5V_RTSO_EB 1 e reFl ne|_a2 MCPCORESO_REFL N Q565 %% f = 300 kHz
2 iézn [gsm 516 P5V _RTSO_ILIM 12 LM LI M| 31 MCPCORESO_| LI M LFPI/(&_%_%BDPB . (C:F72IE;I'I6(E;AL CRI TI CA
805 29 ~SKI P* il . 1C7568
cCR;gfgL] 1PLACEMENT_NOTE=PI ace next |to C7516 4 JEN LDO rerl 1 vlapTzA\G/E:% MCPREG REF 1 C75f:67 ,zgl%%UF ?i%%%up
3300F - PSVRTS0_VSNS 20 SECFB Pad 12 Max | oad S0UA MCP_PROD -, %;/ BLE B 2 oot Tangy
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% 0% —— I RN 1716w 1000PF
16W 58V o N 3 o
% Fh? 02 3
B <Ra> <Ra> 465
MCP_PRCD MCP_PRCD MCP_PRCD MCP_PRCD
R7521 'R7514 XW 500 1 C7530 R7564* R7571'| |. c7590 |'R7580 'R7581 'R7582
Dos 190K 152 —— 9. 1UF 100k 54 I > 0. 01UF < 478K 3308 $19f
160 16W I %]%’ LEW 171 L L16W L16W L16W
jie fe : 45 2 BT i L
2402 2402 - 555 402, 4025 402 2402 2402 2402 =
<Rb> = GND MCPREG S <Rb> <Rc> <Rd <Re>
BTHED 5 WI MCP_VI DO_L MCP_VID1_L MCP_VID2_L
Vout = 0.7V * (1 + Ra / Rb) PN
o =P5V_RTSO_EN _ pl6 582 D)3
- 9 MOPCORES0_PGOCD Vout = 2.0V * Req / (Ra + Req) SSNBNSZS%TA;ZE =
o om_P5V_RTSO_PGOOD Reqg = Rb || Rc || Rd || Re 1
o [y =MOPCORESO_EN
M
T 5(G7" stz
MCP_VI D<0>
» % MCP_VI D<1>
- > MCP_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 A0l Production
11450482 1 RES, ML FI LM 1/ 16W 523K, 1, 0402, SMD, LF R7580 MCP_AO1 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 / NCP Cor R I tor
11450404 1 RES, ML FI LM 1/ 16W 84. 5K, 1, 0402, SMD, LF R7571 MCP_A01Q 011 +1. 049V +0. 885V +0. 90V . e egu ato
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
114S0411 1 | RES. MIL FILM 1/ 16W 100K, 1, 0402, SMD, LF R7582 MCP_A01Q 110 +0. 913V | +0. 752V +0. 75V l&;f?é"?ﬂé%%@ﬁ FERRC T PosSESecR 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
11l 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

CRI TI 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\g%%O %&%Tm“sno V5FI LT R7679" 2. 2UH 14A 1’5%;“ =PPCPUVTT_S0_REG ,
3 A . 1 2 PPCPUFSB_I SNS
i 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 MEE 6A max out put C
CRI_TI CAL R
6 202 ?
PS5 U776OO L4 $Q76ggol |kr:||2t ?)
4 §§§55; s 7 __1VO5CPU_P =
oy =CPWTTS0_EN 1|en psv & ToN2 | CPUVTTSO_TON C7680 "
8T .
o o CPUVTTS0_PGOCD 6 |PcooD vesT| 14| CPUVTITSO_VBST TR T BTEES SM 60%_7% 2 o o» _LVOSCPU_N s -
(=PPCPUVTT_SO_REG) 3 jvour DRVH 13| CPUVTTSO DRVH M N-NECKZW DIH=0. XW/ 665
. oo M NRESW BTFES: S S
CPUVTTSO_VFB 5|vFB LLL 12 CPUVTTSO LL = — . L
oo TR 1 M NRESW 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 800K 100RE
% 34K » o & 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 | 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

8 7 6 5 4 3 | 2 1




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 R Vout = 1.001V
RS c7782:| |'R7782 300MA max out put
1oRE = %a/%jsgv (Switcher limt)
S Gy 2 25’%‘& f = 2.25 VHz
P1VOFW VFB 1 C7785
Urz700 z 7
DFN-HE = la <Rb> —- 7%
1 SR CAS R7783
8 |vFB2 1%?5
Koorow2 CRI TI CAL Z%QLW
RuN2| 7 L7700
PAD  GND (3% =PP1V8_S0_REG .
g 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> — A
‘Rr701 2 ek C7760 * CRI TI CAL
o > =P1VBS0_EN 280K ‘o 10yF —— = CRI TI CAL
ey o L77
» =PP3V3_FW P1VOFW 2402 5 Mreo, 100+ 02522 T30Mrm
ol ST PCAAD31E- SM MAX CURRENT = 300MA
Vout = 0.6V * (1 + Ra/Rb) s o s =PLVBFB_EN BN 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 TI 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 VHRohEEsY DrFes 5 R7779" L s =PP1V05_S5_MCP .
Jicrrs2| W 7751 e 1 C7750 243K : Vout = 1.052V
%glg\//F fé“f - Urs750 - fgi'//?up y‘i%vz 5 CRI Tl CAL 2 1 C7776 SA max out put
2 &5, &5 ° I'SL6269 2 &5 = 771 XWI 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| Fser = M NREG-W BHES }—‘ PURPK- 1212- 8- HF 1 3% CRITICAL
\ C7770: — ClyLt.
R7752 - —P1V05S5 EN 4l en BOOT| 13 P1V0O5S5 VBST 0. 1UF 123 3300F ——
1 38 3K & 3| Faom PHasE[15 | P1VO5S5 LL M N-RESR-W BIEES: Y PaLy. 2R 2
STdRel i o coom._P1V05_S5_PGOCD 16| pcoop 1senjo_ | SWTCHNODETRUE M RERERG- : 462 B S
Cﬁg - |2%%2 _p1vo5_ss5_cowp - 5| coavp o ‘
Lg1l 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)16¥V o2 ‘,\ﬁ 2] 15% %%16¥V
2%2 402 Z%QL
P1V05S5_COVP_R (GND) 1 <Rb>
C77541 \ [ w7781
cé@ XW'750 How M sc Power Supplies
402 1 Z%QL SYNC_MASTER=M99_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
(P1VOSSS VER) Vout = 0.6V * (1 + Ra / Rb) REEEE o £ P BRI 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 G2_ENABLE PM SLP_S4_L PM SLP_S3_L
3.3V 1,05V S5 ENABLE n n T 3.3V, 5V S3 ENABLE
Run (SO
RZOSOC&Z — w5 42 a0 21 PM SLP $4 L (PM_S4_STATE_L) __ =P3V3s3 EN o
o 635 _=PP3V42 GBH PWRCTL 2 1 o P3V3S5 ENL oy o Sleep (S3) 1 1 0 [ Gke srse=tre = iesing
SR, Soft-OFf (S5 1 0 0 1
L Tow NO STURF (s9 R7810 °L Rrg11 2l R7812
402 1+ C7802 Battery Off (G3Hot) 0 0 0 2 25,1 S
800 0. 068UF 1/ 16w /16w /16w
Qr 10% - LE £ ME-LF § WELF
SSMBK15FV D[3 2 cer PLAGENENT NOTE=near U1400 402 PLAGEVENT NOTE=near Ur201
SOD- VESM HE E ASZeven Noremnear 201 S5 rail PWRGD [ )
— P5VS3_EN — =P5Vs EN
i @ 02 0 =PPOVAZ_GIHL L - MAKE_BASE=TRUE — SVS3 oD &
1 —
R7858 1 [ ,=PP3V3_S5_PWRCTL DDRREG EN — =DDRREG EN gy e
100K G™ s C7840 1 TUFE MAKE_BASE=TRUE —
yiow R7801 0. 1uF 'R7840 1 Yoy
Ry 5. 1K R 100K C7810 |1C7812
022 2 A 1 PM G2 P1V05S5 EN — =P1V05S5_EN oy, o7 e 2 oy : —— 0. 47UF
PLACEVENT_NOTE-near 14900 o VAKE_ BASETRUE a0z 110w BeY
— = 1/ 18w © L 2 Cerm xsR
= = 1ow = 05
wzm'\g'ogz e 1 C7801 VDD z @ TR ROTES AT Udo0 PLACEVENT_OTE=near 7201
2 ear s o aTor 5 1 .
1% SENSE  J7840 RESET* RSVRST_PWRGD ,, B
2 M GR 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
MAKE_BASE=TIUE — =P5V RTSO EN yry s
g R7892*
R?lggs ,L R7880, R7881, R7882 ,| R7883 2 R7884 2 R7885 2 R7886 — =P3V3S0 EN o 10K
5
R 11 S 2 , a2K 33K 8, 10K Q, 1oK 2, 1K —=PBUSVSENS EN iy 46 et
50 16w 16w 1/ Rew 16w hew T/iew 16w 402 ,
1/ 16W M- LF M- LF M- LF M- LF M:— LF 1 ‘;\/gé LF 1 MQLF
Mios" L2 remear s 02 L o202 veremnear sy b veremneartsson SoPGOED PYROK =PP3V3 S5 PWRCTL ;s
& 1509, et vore-nonr {rass PLACEVENT_NOTE-near 7700 s VA __ —pavESO EN o =
R7879* = oo o
8100% KE_BASE=TRUE o D MCPCORESO_PGOCD ——
5% 1V2 SO0 _EN — =P1V2S0_EN oo s 1 C7889
LW MAKE_BASE=TRUEH 66 TR CPUVTTSO PGOCD — R7894 . ——0.1UF
402, - P1V05S0_EN 0 0 —— 20%
o o P1V8BSO PGOOD o . 1V
PLACENENT_NOTE=near U1400 P1VBSO EN —P1V8SO EN . — 1/ 16W b
KE_BASE=TRUE = oo - o> P5V_RTSO_PGOOD —— V65 2
MCPDDR_EN ___=MCPDDR EN — PLACEVENT NOTE-Aear U760 €
MAKE_BASE=TRUE| = oD o I P5V3V3 PGOOD S0 PVWR PGOOD =
- CPUVTTSO =CPWITSO EN oy o6 — MAKE_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 {aom 26 42
NO STUFF NO STUFF o PM ALL GPU PGOOD 11 2r 2 ALL GEX PGOOD 1 g /
. 1C7880|1 C7881|1 Cr7882 |1 C7883|1C7884 |+ C7885 |1 C7886 178w 3
Unused PGOOD si gnal ——0.47UF —— 0.47UF —— 0.47UF ——0.47UF —— 0.47UF —— 0. 47UF —L— 0 47UF Mos
L T TR T, % D A o
B B B T2 e S a3 PLACEVENT _NOTE-near L7260
TP DDRREG PGOOD __ DDRREG PGOOD CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R CERM X5R .
T oG = o A i e pror 192 B rorenea o 00 T =
PAAGEVENT _NOTE-near d76b8 PLACEVENT _NOTE-near|7760 e ACVENT NOTEnear (o
1.1V GPU ENABLE 3.3V 1.05V AND 1.5V SO RAILS MONI TOR CIRCU T
G PARES W Graphi ¢ MEM ENABLE
R7108K51 apni c pl ace XW402 if needed to save trace space for pin 7,8
=PP3V3_S0_PWRCTL 1 2 P1V1 GPU EN RC
o v EG PWRSEQ HW EG_PWRSEQ HW EG PWRSEQ HW , =PP3V3_S0_VMON
EG _PWRSEQ HW , %% - R7‘852 R7869
R7850 M LF s 5_=PP3V3_GPU PWRCTL 100K  p1ve socPu RC O P1V8 SOGPU EN, — =P1V8FB EN [T ©7 o2 e
VAKE_BASE=TRUE —
c o ZPPAVE S5 PWRCTL 140K 2 EG PWRSEQ. wﬁzv L 2 TR crg8701
e e VAVAVE e R =l 02 ¥ 16w fronits 0. 1uF
e Q7850 N PAGNENT_NOTE-near wbs00 Pivoore o e &
N CORE_PGOOD — PLACEVENT_NOTE-near LBS00
i SSWENISFEAPE PLVI GPU EN — =P1VIGPU EN ooy ez o5 ™ @6 GPU requires rails to cone . oy
I in the followi ng order:
UFF EG_PWRSEQ_ NO STUFF up in
o Es Q7861 7869 1 D 1 ves L
5 0. 022UF SSMEN15FEAPE 0. 022UF —— 2) GPU_3.3V 1 |7870 -
G - 20 sorssa pr 3) GPUV
= Q 2| G 2 ) core LTC2909 TIE TMR TO GND
E Qr850 | B — 402 4) GDDR3 1.8V 1 s DFN TVvRL 2 TRST = 200M8
SSVBENL5FEAPE B —  PcREoTEear wsho PLACEVENT_NOTE=near 8500 BOVOPTI ON: EG
s | [<h = ° ) s SPP1V5_SO_VMON 8 lapo1 — = SOPGOOD_PWROK
3 R BAsE R =CWOREENRCL o -+ 7 a2 = o
St - I\CLREF
s =PP1VO5_S0_VMON GND THRM_PAD

GPUVCORE ENABLE

68
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— + MoaDs | P2 o o GPU M OA D<3> a7
MoaDs | P8 o O GPUMOA D4 >
18630 AF9 | sp_pLLVDD MoADs | T3 o o GPUMOA D<5> e
T2
s =PP1V1 GPU PLLVDD FERR- 220- OHM AE9 | pLLvDD M A _D6 ?_,%@ 76
(Y Y Y L2 PPivi cPu PLLVDD F 65mA M OA D7 «— GPU M OA D<7> > 76
ot02 W N LI NE W DTFF0. 2 m A | \i D_PLLVDD MoaDs | W GPU M OA D<8> 7
M NCXEGCW DTH-0. 2 B S TV — - GPU M OA D<9=
C8633 * Va2 C8630 :| |+ C8631 o b0 [ 2 GPU M OA D<10> "
4. 7UF —— 4. 7UF —— ——o0. 1uF M OA_D10 76
3y ST T, mMaoa b1 | B GPU M OA D<11> 1o
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 Ry GPU XTALIN - B1 | XTAL_IN P bl ﬁ%@ .
1YY Y 2 PPIVI GPU H PLLVDD F 25m 7o oy GPU XTALQUT - B2 | xTAL ouT MOAVSYNG | —= o 5 GPUMOAVSYNC gy
oi02 M NREGW BTes: 5 MoB CKIN | ABL o GuMB AKIN e
VOUTAGEST 2V
C8637 * e C8635 ! 1 C8636 MOB CLKOUT | V4 o o  GPUMOB CLKQUT P &
4. TUF —— 4. Z%@“ [ — ?ét“lup 76 (ooT}—CGPU_XTALOUTBUEF - DL | XTAL_OUTBUFF M OB_CLKOUT* x «—> GPU M OB CLKQUT N a7
: : M 0B_CTL3 GPU M CB CTL3 2
cERM P ommy GPUXTALSSIN D2 IxTAL SSIN M OB DE e ™ v e 2 AU M OB DE .
S DE | ° o o CGPUMCE &>
Mos Do | YL «—> GPU M OB D<0> a7
= MOBDL | 2 o o GPUMOB D> o 76
s _=PP1V1_GPU VI D PLLVDD FERR- 220- OHM - Mo D2 | B o 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 * vortaeEL2Y C8640 * 1 C8641 MoBDs | ABL o  GPUMGB D<5> T
. 4 . - Lo ACA
T R A MOBDE | AN o 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 | AS 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
mosD13 | 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
moB 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 e THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
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DP_CA DET_EG_

PLD

Renaned signal s

Unused signal s

NOT TO REVEAL OR PUBLI SH I N WHOLE CR PART

, Native Func GPl Cs » Native Func - GPIGs 76 75 GPU_XTALOUT GPU XTALOUT 576 _NC GPU SPDIE GPU SPDIE s
e | HPDE | NAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE —
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 s
| 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 LCDo BL T — MAKE_BASE=TRUE HDM  DETECTO MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE
GPU GPIO 2 . _BL_PVW . — TP LVDS EG BKL PWM 75 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 = NAKE_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 BCLK s
" Leoo BL EN | — MAKE_BASE=TRUE T HOM  DETECT1 T — MAKE_BASE=TRUE MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE —
GPU GPIO 4 et —  EGBKLT EN 76 83 ;s GPU GPIO 19 . o . NC GPU GPI O 19 NC CPU HDA RST L GPU HDA RST L s
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 BASESTRUE ; p— ; == WAKE BASESTRE VAKE_BASE=TRUE = NAKE_BASE=TRUE N TESTITRE
GPU GPIO 6 ' ' — TP _GPU GSTATE<1> 75 _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/ MEMWVID — 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 s _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 CMD»28 — TP _FBC CMD28 2
} THERM : | T VAKE BASE=TRUE  NO_TEST=TRUE NAKE._BASE=TRUE NAKE_BASE=TRUE N TESTITRE
GPU GPIO 8 SMC GFX_OVERTEMP R L NC FBA CMD29 — TP _FBA CMD29
—— ‘ ES = g ‘ * Unused | 2C Buses VRKE_BASESTRUE o TESTETRE ”
GPU GPIO 9 = —  SMC GIX THROTTLE R L 7 | | NC FBC CMD29 TP_FBC CMD29 2
VEM _VREF T WEBASETRE ‘ ! MAKE. 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 2
T sh s ‘ = WAKe_BASE-TRUE | | NAKE_BASE-TRUE N TESTTTRE | — NAKE_BASE=TRUE N TESTITRE
GPU GPIO 11 - —  GPU VCORE VI DO o 7o : : NC GPU | 2CC SDA —  GPU 12CC SDA . NC FBC CMDB0 — TP _FBC CMD30 2
i AC DET i == WAKE_BASE-TRUE NAKE_BASE=TRUE N TESTITRE NAKE_BASE-TRUE NoTESTTTRE | —
GPU GPIO 12 — —  GPU VCORE VIDL or 76 | | NC GPU | 2CD SCL —  GPU12CD SCL . NC GPU ROM CS L GPU ROM CS L s
P = WAKE_BASE-TRUE ‘ ‘ NAKE_BASE=TRUE N TESTITRE NAKE_BASE=TRUE NG TEST=TRUE
GPU GPI O 13 ' R ' —  GPU VCORE VID2 o 7o NC GPU | 2CD SDA GPU |1 2CD SDA . NC FB A CS1 L FB A CS1 L 2
‘ p— ‘ = WAKE_BASE-TRUE | | NAKE_BASE-TRUE N TESTITRE | — NAKE_BASE=TRUE N TESTITRE  —
GPU GPIO 14 R — 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 ”
‘ ’ . . ) ! ) ! ) ! NAKE._BASE=TRUE NG TEST=TRUE
Strapping Pin Strapping Bit 3 Strapping Bit 2 Strapping Bit 1 Strapping Bit 0O NC GPU | 20H SDA _ GPU L20H SCL . TP LVDS EG B CLK P LVDS EG B OLK P .
655 _=PP3V3_GPU M O ROM_SO XCLK_277 TVMODE] 2] TVMODE] 1] TVMODE] 0] VAKE_BASESTRUE NO-TEST=TRUE 5 LvbS B B CLK N  LwbS EG B AK N
7
12CS ties into SMBus connection page VAKE_BASE=TRUE
MT NO STUFF ROM_SCLK PCl _DEVI D] 4] SUB_VENDOR SLOT_CLK_CFG PEX_PLLEN_TERMLOO (128 requires pul lups even if not used) NC LVDS EG A DATA P<3> LVDS EG A DATA P<3> .
. . A VAKE_BASE=TRUE NG TEST=TRUE
R327%7K Rg7gogz Rg79191;< ROM_SI RAMCF(F 3] RAMCF(F 2] RAMCF(F 1] RAMCF(J 0] NC LVDS EG A DATA N<3> __ LVDS EG A DATA Ne3> .
. . . VAKE_BASE=TRUE NG TESToTRUE | ——
118w 118w 118w STRAP 2 POl _DEVI D 3] PG _DEVI O] 2] PG _DEVI D[ 1] PCI _DEVI D[ 0] NC LVDS EG B DATA P<3> — VDS EG B DATA P<3> "
VE-LE NE-LE VE-LE NAKE_BASE=TRUE N TEST=TRE  —
65, 65, 65, STRAP 1 3G O_PADCF( 3] 3G O_PADCF( 2] 3G O_PADCF( 1] 3G O_PADCFJ 0] e vee o B DATA Ne3> VDS EG B DATA N<3> .
STRAP 0 USER][ 3] USER] 2] USER] 1] USER] 0] WE_RASETRUE NG TESTITRE
. . DE D<9. . P .
Strap S1/S2 Bit[3:0] PU PD Rval Strap S1/S2 Bit[3:0] PU PD Rval ©96 M OA_DE and M OAD<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
NAKE_BASE=TRUE NG TESToTRUE | ——
1 9001 £0 1ox 3 1003 £ 1o LG asar o — svnosens .
NAKE_BASE=TRUE NG TEST=TRUE =S
3 0011 PD 20k B 1011 PU 20k NC GPU M OA CTL3 — GPUMOA CTL3 s
NAKE_BASE=TRUE NoTESTTRE | —
5 0101 PD 30k 5 1101 PU 30k e G b o8 o — eumoos -
VAKE_BASE=TRUE =
= 6 0110 PD 35k E 1110 PU 35k TP GPU M QA D<9..0> — GPUMOA D<9..0> 5
7 0111 PD 45k F 1111 PU 45k NG GPU M oA CLKI N GPU M OA CLKI N
— s
7675 8 =PP3V3 ,GPU M ,\EAK;EUAS:T?;E D14, 10> NO_TEST=TRUE * GPU M OA D<l14. . 10>
MAKE_BASE=TRUE = NO_TEST=TRUE — = ”
NC GPU M OA HSYNC —  GPU M QA HSYNC
L| NOSTUFR MO STUFE PART NUMBER | QrY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON ARE BASETRE o — ”
R8701°| R8703"] R8705 NC GPU M QA VSYNC N — _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’ #jgf’ #jgf’ 11450361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, SVD, LF R8708 VRAM 512_Q MOWDA @6 HDCP ROM APN i s 34152272, blank device is 335S0574. NC GPU M CB CLKIN — GPUMOB CKIN 7
2 2 2 NAKE_BASE=TRUE NG TEST-TRE —
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 Cryst al o —
<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
GPU STRAP<2> MAKE_BASE=TRUE NO_TEST=TRUE —
D 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 PR TT——
Re702'| Re704!| Re706! R8783 NC GPU M OB D<14..0> Mo testotme  — GPU M OB D<14..0> 7
NAKE_BASE=TRUE =S
2. 250 —PP3V3 SO DDC LCD o4 76 T GPU_CLK27M . 1 0 2  GPU CLK27M XTALOUT_R '\‘SAKEDEUASQATE& VSYNC — GPU M OB VSYNC 75
7987 = Y, - BASES N TESTITRE
oW NO STUFF1 M:Slg'\év NC GPU M 0B HSYNC —  GPU M OB HSYNC s
402 — - L CRI TI CAL MAKE_BASE=TRUE NO_TEST=TRUE
2 6 15 8 s =PP3V3_GPU_ VP33 402 ®
1%1.\/' Y8780 -L < xnc
o
1 27 —N NG
: gy W%
1 1
R8752'| R8753 p— CPU XTALOUT Unused Cl ocks
118w 118w 76 75 _GPU XTALSSI N
Ve Ve 76 755 s =PP3V3_GPU_VDD33 75 _GPU_XTALOUTBUFF
2 2
R8796"| R8797' R8780
2.2K 2. 2K
506 506
s0 76¢gry.DP_EG DDC DATA et ot
6758 6 _=PP3V3_GPU VDD33 202 202
DP_CA DET_EG FET o0 o [T>-DP 1.6 DOC CLK ] R8798
S A SMC_GFX OVERTEMP R L 0 2 SMC GEX_OVERTEMP L
DP_CA DET_EG FET @742 50 o¢gry-DP_1 G DDC_DATA © 59% 17 T6W VF-LF 407 oo 42
R87421 SOD- VESM HF 76 SMC GFX THROTTLE R L R8799 0 1 2 S TEW V- TF AOZSM: GFX THROTTLE L oo 2 =
5 =
100& _ SSMBK15FV EG LCD PVWR EN 76 83
%/f:lé‘év o oD
402 EG BKLT EN
2 x @ ¢+ @6 GPICs & Straps
.+ EG DP_CA DET o [§]oe DP cADET e o e GPI O7_FBVDD ALTVO [ e 02
~ g SYNC_MASTER=MUXGFX SYNC_DATE=07/ 09/ 2008
FB VREF UNTERM
oD 72 7o 7 e NOTI CE OF PROPRI ETARY PROPERTY
R8743 1 1 1| NQ_STUER
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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_LINEW DTHEG. 3 _mm
0402 M N_NEGCW DTH-0. 2 mm
C8800 * C8801 C8803 * VoTheEL Y
4. 70F —— 0. 1UF —— 0. 1UF T
200 —— 2006 —— 200%
Gem 2 i 2 i 2 us000
0. 202 203
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 83 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<O>  pyymy 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<1>  rom s o
8806 : Vel TAGEST BV " - | FPA_TXDL* [, AV® LVDS EG A DATA N<1>  mom 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? ALLL v £G A DATA Ne3s 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 C EG B GLK N oD 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>  prpry o3 o4
FERR- 220- OHM '-)nA p . ? 0 pe | FPB_TxDs|_AP10 LVDS EG B DATA P<1>  rmyy 3 o6
N W ) ? peal or al pairs _ PP1V1 GPU | FPCD | OVDD F__ 15 | 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>  rom o3 o4
C8810 * c881l * C8813 1| Y*MERY g ceuizcasa o, G |i2casa | FPB_TXD6* |, ARLO LVDS_EG B DATA N<2> -
4.7TE —— 0.1F —— 0. L 7o Q@ GPU | 2CA SDA —> & | 2cA spA | FPB_TXD7| ANLL LVDS EG B DATA P<3> oy 76
3V, o, v, | FPB_TXD7* |4 AP11 LVDS EG B DATA N<3> 6
503 403 402 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
- s> CPU 12CC saL «—> B3 |2
- 12CS nust be pulled up if not used e GPU | 2CC SDA E4 |2§7§SA | FPC_LO | AV DP EG M._P<0> [ @ 94
L8815 12CS addr fixed at Ox9E, OX9F TED = | FPC_LO* |5 AMB DP EG M. N<O0> T @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_L1 e G M T 0 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 > | oo e 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 —7 20% . | FPC_L3* |, AR DP EG M. N<3>
LA o, 1 2CS nust be pulled up if not used. CL3 [ *© °
503 402 1 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 GPU 1 2CB SCL «—> 12CB_ScL | FPD Lo
76 GPU 1 2CB SDA @ ||2c8_spA - NC
EO——— = | FPD_L3 NC
| FPD_L3* OE>§<4NC
| FPE_AUX AEE§4NC
7@y GPU 12CD SCL -«— F4 |y 2cp scL | FPE_AUX* |5 A2\
GPU | 2CD SDA €]
0B -«—> | 2CD_SDA |FPE_LO | A
| FPE_LO* O"%/B,\,C
1 FPE_LL | A8\
| FPE_L1* OA? NC
75 @y GPU | 2CE SCL <«—> D5 ||2ce scL | FPE_L2 “NC
7o B> GPU_| 2CE_SDA «— ES5 || 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
IRPF_L2* oAtING
| FPF_L3 NC
1 FPF_L3* |58\
AJ12 | pacA VDD DACA_RED| AMR~
AMLE
DACA_GREEN
DACA_BLUE AR
- —X NC
mg‘(lz DACA_VREF DACA_HSYNC_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
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CB9RELL. CB9RQ*. — igg CB933:| | 08934
% PP5Y S5 GEX| MVP6_VDD - Sl ey ° é }{77 T2 %}f{p
1110{3\£v Vo TAcERs 603- 202
405 18901
] il R8930!
z 402 VDD PVCC - 1%50
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g R S Y8200 R s aw
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402 R8940 -
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wew LVDS 1G A CLK P R9650 100 1 2 LVDS |G A CLK N R
1C9610 |1 C9621 |1 C9622 [+ C9623 |1 C9624 |1 C9625 |1 C9626 |1 C9628 |1 C9629 |* 630 o LVDS | G A DATA P<0> R9651 100 1 , I UIBW WELF 202 |\ Do G A DATA NSO> o oo o
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o i s o2 o2 i i ppavs so Lrc £ 1 (Y Y Y L | oo LVDS_EG A _DATA P<2> RI663 100 1 2 e e - LVDS EG A DATA N<2> 4 s o
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NO STUFF | | NO STUFF w0 @ DP_MIX_EN N3 |PB15A(CD) PTap_cs  LVDS B DATA P<2> [T %0 94 R9683 10K
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= 70 <o} DP_CA DET_EG N7 |PB19A PT17A|_A8 LVDS A DATA P<0> [T 0 9% 83 o _GMUX | NT 1 2 N —
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00 44 12 19 gy LPC_AD<3> Mo lresos |2 L prios| a0 LVDS A DATA N<2> O o 5 o EG CLKREQ IN L R9694 100K : S —
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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 PGCsSSI BLE.
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2 ég\é BOOST FET_ CNTL3\c > ;(ggv > ;(ggv
a8 N e WERES 2 g /) Ssore L N
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NTUISIngg 3CXXG . C9707 BKLT_PLL PLACEMENT_NOTE=Away from Q701 QUT_SO_LCDB 779 84
— 258 BKL_LRT_RC
. BKL_VREF_4V9 4 wié f 2 BKL_VREF | N _4V9 2 Q%;'E%‘h’,, 1 8;917U'QS
402-LF . —_—
~ RI700 iL v 7l
9 Q ~ R9710 432
Ty - 0
- BKL_PWR EN L b 5?6 Eié’ L ~ Rgéﬁf
CRI.TI_CAL ;;f
?702 N-CHN 39}9/
NTUD3137CXXG -
SOT- 963 ~ 597]_1}{1
s o LCD_BKLT PWM 2 %E}g\/ BKL_VSEN LCD BACKLI GHT DRI VER
) 402 ~ R97 52 I? SYNC_MASTER=YI TE_MB8_M.B SYNC_DATE=07/ 02/ 2008|
é"%—ﬁw NOTI CE OF PROPRI ETARY PROPERTY
- -2 THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT APPLE COVPUTE I'NC. THE POSSESSOR
-4 AGREES TO THE FOLLOW NG
— = — | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
. d} APPLE | NC. e — -
RO9707, R9708, R9709, R9O713, R9714, R9727, AND R9729 SHOULD AVWAY FROM BOOST CI RCU T NONE 84 96

8 7 6 5 4 3 | 2 1




FD%%EP%?SBNBOOl PPBUS SO LCDBKLT FET
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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 normally 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 matched 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 V\EI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI 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 Cl ock Constraints

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

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

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>
[ ESB_DSTE0 ESB_DSTB_50S | FSB_DSTB FSB DSTB L_P<0>
[ FESB DSTRO ESB_DSTBR_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>
[—FESB_DATA GROUP? ESB_50S ESB_DATA FSB D L<47..32>
[>—ESB_DATA GROUP? ESB_50S ESB_DATA FSB DI NV_L<2>
[ _ESB_DSTB2 ESB_DSTB_50S | FSB_DSTB FSB _DSTB_L_P<2>
[—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

> FSBBREQD_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>
> ESB_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
[FSB 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 M EsB cave | MCP_BCLK_VM._COMP_GND
> MP_cPU_cave MCP_50S M _EsB cave | MCP_CPU_COWVP_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 K 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 | \WP_DPRSLPVR
> CPU_GILREE CPU_50S CPU_GTLREE CPU_GTLREF
—CPU cowp CPU_50S CPU_COVP CPU_COVP<3>
S—CPUCOWP CPU 27P4S CPU_COVP CPU_COWP<2>
—S—CPUCa CPU 50S CcPU_COVP CPU_COWMP<1>
[—CPU_CavP CPU 27PAS CPU_CoVP CPU_COWP<0>

S XDP_TDl CcPU 508 cPy | TP XDP_TDI

S XDP_TDO CcPU 508 cPy | TP XDP_TDO

O XDP_TMS cPy_50S cPU_L TP XDP_TMS

S XDP_TCK CcPU 508 cPy | TP XDP_TCK

[ XDP_TRST_L CPU 50S CPU | TP XDP_TRST_L

> XDP_BPM L CPU 50S CcPU | TP XDP_BPM L<4. . 0>
[ XDP_BPM LS CPU 50S CcPU | TP XDP_BPM L<5>
> (ESB_CPURST L) | cpy s0s cPy I TP XDP_CPURST_L
— CPU_50S CPU_8M | CPU_VI D<6. . 0>
— CPU_50S CPU_8M | | \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

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

10 14

7 10 14

10 14

7 10 14

7 10 14

7 10 14

9 10 14

10 14

10 14

10 14

10 14

10 14

7 10 14

7 10 14

7 10 14

9 10 13

10 14

10 14

10 14

9 10

10 14

10 14

10 14

9 10 14

9 10 14

10 14 43

10 13 14

10 14
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Menory Bus

Constraints

Menory Net

Properties

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 NGLTYPEl NHﬁSF‘ACI NGLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET NHﬁSF‘ACI NGLTYPEl NHﬁSF‘ACI NGLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET
MEM_CLK MEM_CLK * MEM_CLK2MVEM MEM_CNVD MEM_CLK * MEM_CNVD2VEM
MEM_CLK MEM_CTRL * MEM_CLK2MVEM NMEM_CNVD MEM_CTRL * MEM_CNVD2VEM
MEM_CLK NMEM_CNVD * MEM_CLK2MVEM NMEM_CNVD NMEM_CNVD * MEM_CNVD2CVD
MEM_CLK NMEM_DATA * MEM_CLK2MVEM MEM_CNVD NMEM_DATA * MEM_CNVD2VEM
MEM_CLK MEM_DQSs * 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 MEM_DQSs * MEM_CTRL2MEM NMEM_DATA MEM_DQSs * NMEM_DATA2MVEM
NHﬁSF‘ACI NGLTYPEl NHﬁSF‘ACI NGLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET NHﬁSF‘ACI NGLTYPEl NHﬁSF‘ACI NGLTYPEZ AREA_TYPE SPACI l\GﬁRULEﬁSET
NMEM_DQSs MEM_CLK * MEM_DQS2VEM MEM_CLK * * MEM_20THER
NMEM_DQS MEM_CTRL * MEM_DQS2VEM MEM_CTRL * * MEM_20THER
MEM _DQS MEM_CMD * MEM_DQS2VEM MEM_CMD * * MEM _20THER
NMEM_DQSs NMEM_DATA * MEM_DQS2VEM NMEM_DATA * * MEM_20THER
MEM_DQSs NMEM_DQS * MEM_DQS2VEM MEM_DQSs * * MEM_20THER
. Need to support MEM *-style wi |l dcards!

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

DQS intra-pair matching should be within 1 ps,

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

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

DQ A/ BA/ cnd signal spacing is 3x dielectric,

DDR3:

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 signals should be matched within 5 ps of associated DQS pair.
DQS intra-pair matching should be within 1 ps, inter-pair
No DQS to clock matching requirenent.
CLK intra-pair matching should be within 1 ps, inter-pair
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 signal spacing is 3x dielectric,

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

mat chi ng shoul w be
mat chi ng shoul d be

CLK minimum |l ength is 594 ps

DQS/ CLK is 4x dielectric.

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

Section 2.3

6.2

mat chi ng requirenent.

within 140 ps.

(lengths include substrate).

within 180 ps
within 2 ps.

(lengths include substrate).

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

LA MEM 40S | MEM DATA | 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 MEMLA_DQ BYTE? MEM 40S MEM_DATA MEM A_DMK7>
[ MEM.A_DQSO MEM 70D MEM DQS MEM A_DQS_P<0>
[ MEM.A_DQSO MEM 70D MEM DGS MEM A_DQS_N<O0>
O MEM.A DOS1 MEM 70D MEM DQS MEM A _DQS_P<1>
O MEM.A DOS1 MEM 70D MEM DQS MEM A _DOS_N<1>
O MEM.A DQS2 MEM 70D MEM DGS MEM A _DQS_P<2>
O MEM.A DQS2 MEM 70D MEM DQS MEM A _DQS_N<2>
S MEM A _DOS3 MVEM 70D MVEM DQS MEM A DQS P<3>
O MEM.A DOS3 MEM 70D MEM DGS MEM A _DQS_N<3>
> MEMA DOs4 MEM 70D MEM DQS MEM A DQS P<4>
> MEMA DOs4 MEM 70D MEM DQS MEM A_DQS_N<4>
O MEM.A DQSS MEM 70D MEM DQS MEM A _DQS_P<5>
O MEM.A DQSS MEM 70D MEM DQS MEM A _DQS_N<5>
[ MEM.A DQS6 MEM 70D MEM DQS MEM A _DQS_P<6>
O MEM.A DOS6 MEM 70D MEM DQS MEM A _DQS_N<6>
O MEM.A DQS? MEM 70D MEM DQS 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>
O MEMB ONTL MEM 40S VDD | MEM CTRL NMVEM B_CKE<3. . 0>
> MEM B ONTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0>
> MEMB CNTL MEM 40S_VDD | MEM CTRL. MEM B _ODT<3. . 0>
S MMB QD MEM 40S_VDD | MEM CMD NVEM B _A<14..0>
O MMB QD MEM 40S_VDD | MEM CMD NVEM B BA<2. . 0>
S MMB QD MEM 40S VDD | NEM CMD MEM B RAS L
O MMB QD MEM 40S VDD | NEM CMD MEM B CAS L
D MMB QD MEM 40S_VDD | NEM CMD MEM B_VE L
S MEM B_DQ BYTEQ MEM 40S MVEM DATA MEM B_DQx7. . 0>
S MEMB_DQ BYTEL MEM 40S MEM_DATA MEM B_DQx15. . 8>
O MEM B _DQ BYTE? MEM 40S MEM DATA MEM B_DQ<23. . 16>
> MEM B DQ BYTE3 MEM 40S VEM DATA MEM B_DQ<31. . 24>
S MEMB_DQ BYTE4 MEM 40S MEM_DATA MEM B_DQ<39. . 32>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DQ<47. . 40>
[ MEMB_DQ BYTE6 MEM 40S MEM DATA MEM B_DQ<55. . 48>
S MEMB_DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56>
[ MEMB_DQ BYTEQ MEM 40S MEM_DATA MEM B_DiMVkO>
S MEM B _DQ BYTEL MEM 40S MEM_DATA MEM B_Dik1>
S MEMB_DQ BYTE2 MEM 40S MEM_DATA MEM B_DMk2>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DMVk3>
> MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DiVk4>
S MEMB_DQ BYTES MEM 40S MEM_DATA MEM B_DMVk5>
S MEMB_DQ BYTE6 MEM 40S MEM_DATA MEM B_DMVk6>
> MEM B DQ BYTE? MEM 40S MEM_DATA MEM B_DMK7>
[ MEM B _DQS0 MEM 70D MEM DGS MEM B_DQS_P<0>
[ MEM B _DQSO MEM 70D MEM DGS MEM B_DQS_N<0>
O MEMB DOS1 MEM 70D MEM DGS MEM B_DQS_P<1>
O MEMB DOS1 MEM 70D MEM DQS MEM B_DQS_N<1>
S MEM B DQS2 MEM 70D MEM DGS MEM B_DQS_P<2>
O MEM B DQS2 MEM 70D MEM DGS MEM B_DQS_N<2>
[ MEMB DOS3 MEM 70D MEM DQS MEM B_DQS_P<3>
[ MEMB DOS3 MEM 70D MEM DGS MEM B_DQS_N<3>
> MM B DOs4 MEM 70D MEM DQS MEM B_DQS_P<4>
O MEMB DOs4 MEM 70D MEM DQS MEM B_DQS_N<4>
> MEM B DOSS MEM 70D MEM DQS MEM B DQS P<5>
[ MEMB DQS5 MEM 70D MEM DQS MEM B_DQS_N<5>
> MEM B DQS6 MEM 70D MEM DQS MEM B DQS P<6>
O MEMB DQS6 MEM 70D MEM DGS MEM B_DQS_N<6>
O MEM B DQS? MEM 70D MEM DQS MEM B_DQS_P<7>
[ MEM B DQS? MEM 70D MEM DGS MEM B_DQS_N<7>
[ MP_MEM COVP MCP_VEM cOvP | veP 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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PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 ?

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

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 PO E 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 PO E PEG D2R C P<15..0>
— PCI 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
[ POE MN _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 P 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 PO E PCE FWR2D C P
— PCI E 90D PCIE PO E 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 PCILE FWD2R C P
— PCLE 90D PCLE PCIE FWD2R C N
[— PCLE 90D PCLE PCl E EXCARD R2D P
[ PCI E 90D PCIE PCl E EXCARD R2D N
[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

MCP_PEQ_REECLK

CQLK_PCIE_100

CLK PO E

PEG CLK100M P

CLK_PCIE_ 1000

CLK_PCIE

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 * M 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 CK PCIE 1000 K PO E PCIE CLKIOOM M NI _P
CIK PCIE 1000 CLK PCIE PCl E CLK1I00M 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 CLK_PCIE PCl E_CL KIOOM 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 AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
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 | VI GHT
SATA * =4x_DI ELECTRI C ? SATA TOP, BOTTOM| =3x_DI ELECTRI C
SATA_TERMP * 8 ML ?

MCP_PEX_CL 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_IG B_COW_PB
CRT_SYNC CRT_50S CRT_SYNC CRT_|I G HSYNC
CRT_SYNC CRT_50S CRT_SYNC CRT_I G VSYNC

MCP_DAC RSET Mep_pac cave | MCP_TV_DAC RSET
MCP_DAC VREE Mep_pac cave | MCP_TV_DAC VREF
TMDS_| G TXC DP_100D DisPLAYPORT | TMDS | G TXC P

TMDS | G TXC DP_100D pspLayporTt | TMDS |G TXC N

IMDS_| G TXD DP_100D DISPLAYPORT | TMDS 1 G TXD P<2..0>
TMDS | G TXD DP_100D DiSPLAYPORT | TMDS | G TXD N<2. . 0>
DP_M. DP_100D 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 pspiayport | DP_1G AUX CH N

MCP_HDM _RSET

MCP_DV_COVP.

MCP_HDM _VPROBE

MCP_DV_COVP.

0 0000000000000000 00 900000000000 00 0000 0000 0000000 000000000 U

LVDS_1G A OK LVDS_100D LVDS LVDS IG A CLK P

LVDS 1G A QK LVDS_100D LVDS LVDS 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_1G 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_I G B_DATA3 LVDS_100D LVDS LVDS | G B_DATA N<3>

MCP_| FPAB_RSET MCP_DV_COVP MCP_| FPAB_RSET

MCP_| EPAB_VPROBE. MCP_| FPAB_VPROBE

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

SATA_HDD_I?R 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_[2R 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 ALFONBHTE | 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_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

PCl

=STANDARD ?

CLK_PCI

8 ML

SOURCE: MCP7

9 Interface DG (DG 03328-001_vO0D),

Section 2.8.

PHYSI CAL_RULE_SET LAYER ALONBTE | 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_0OHM_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 I 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 PRIMARY GAP | DI FFPAI R NECK GAP
MCP_USB_RBI AS * =STANDARD 8 ML 8 ML =STANDARD =STANDARD =STANDARD

USB_90D * =90_OHM DI FF |  =90_CHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VEI GHT SPACI NG_RULE_SET LAYER LI NE-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 I 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 ALFONBTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY 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 I 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 PRIMARY 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 I GHT

CLK_SLOW

8 ML

?

SOURCE: MCP7

9 Interface DG (DG 03328-001_v0D),

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 I 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

MOP_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
SPI_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
SPI_Cs0 SPI_55S SPL SPI_CSO_R L
SPL_55S S SPI _CS0_L

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_AD24 PCl_55S PCl PCl _AD<24>

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

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

> PCL_CNTL PCl_55S PCl PCl _DEVSEL_L

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

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

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

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

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

> LPC ERAVE L LPC 558 LPC LPC FRAME L

S LPC RESET L LPC 55S LPC LPC RESET L

O MPIPCAKD | AKIPC555 | AKLPC 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 USB_CAMERA P

— USB 90D USB USB CAMERA N

> USB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ USB_TPAD USB_90D USB USB_TPAD_P

— USB_90D USB USB_TPAD N

S USB IR USB_90D USB USB IR P

— USB_90D USB USB_IR N

[ USB_EXTB USB_90D USB USB EXTB_P

— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB 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 ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
MCP_M | _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 I 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 her net 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 I 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 | ENET M| ENET_MDI O
[O—ENET_MXC ENET_M | _55S | ENET M| ENET_NMDC

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

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

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

[ ENET M1 _55S | ENET M1 ENET_RESET L

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

18

18 3

Et her net

Constraints

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

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

PROPERTY OF APPLE COVPUT
AGREES TO THE FOLLOW NG

ER, | NC. THE POSSESSOR

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

33

SI ZE DRAW NG NUMBER REV.
D 051- 7546 A 0.
APPLE | NC. SCACE =T o3
NONE 91 96

2

1




8 7 6 5 4 3 2 1

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 Fwiion 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 EwW TP FWP1_TPB P 36 38
[O—FWP1_TPR EW 110D EW TP FW P1_TPB_N 36 38
Port 2 Not Used

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

PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
1TOL_DI FFPAI R * =STANDARD =STANDARD =STANDARD =STANDARD 0.1 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
[—SMBUS SMC A S3_SDA | SMB_55S SMB SMBUS SMC A S3_SDA
[S—SMBUS SMC B S0_Sa SMB 555 SVB SMBUS SMC B SO_SCL
[ SMBUS SMC B SO_SDA SMB_55S SMB SMBUS_SMC B _SO_SDA
[S—SMBUS SMC 0_S0_Sal SMB 555 SMB SMBUS _SMC 0_SO0_SCL
[—SMBUS SMC 0_S0_SDA | SMB_55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS SMC BSA SCL SMB_55S SMB SMBUS_SMC BSA_SCL

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

[S—SMBUS_SMC_MGMI_SCL SMB 555 SMB SMBUS SMC MGMT_SCL
[ SMBUS SMC MGMI_SDA SMB_55S SMB SMBUS SMC MGMT__SDA

SMBus Charg

er Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

> CHER Csl 1TOl_DI FEPAIR CHGR CsI _P
— 1TOl_DI FEPAIR CHGR CSI _N
> CHGR CsO 1TOl_DI FEPAIR CHGR CSO P
— 1TOl_DI FEPAIR CHGR CSO N

SMC Constraints

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008
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GDDR3 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_OHM_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 _ecaxe 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<0O> 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_OHM DI FF =80_OHM DI FF =80_OHM DI FF o EeBake GDDRE_80D CODRE_ ALK FB A CLK P<1> 72 73 D 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
[—fBssan GDDR3_40RS5SE GDDR3_COMVD FB_A MA<1..0> 72 73 —fecman GDDR3_40RS5SE GDDR3_CMD FB_B_MA<1..0> 72 74
[ fesean cooRa_aomssSE coora_an FB A MA<12..6> 72 73 [ teman cooRa_aomssSE coora_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 , o1 smane 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 coore_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 ? [ fesman CGDDR3_40RSSSE GoRE_ A FB A VE L 72 73 [ feman CGDDR3_40RSSSE cDDR3_CVD FB B WE L 72 74
PSS n 51 omane N [ s anen coDRa_40RSSSE coore_an FB A CKE 7273 O fmanen coDRA_40RSSSE coors_an FB B CKE 72 74
- - [ faascao coDRA_40RSSSE core_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 [fasmanen coDRA_40RSSSE cooRs_an FB A DRAM RST 7273 [ famanen coDRA_40RSSSE cooRs_an FB B DRAM RST 72 74
> fmaan copRa_sose coore_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 GDDRE_avD FB B UVASS. . 2> 72 74
[ Eaavegs copRa_aose coore_Das FB A WDQS<0> 7273 [ Eacvegs copRa_aose choms_nas FB B WDQS<0> 72 74
[ Eaaveas copRa_sose coore_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> 72 73 [£8.c s copRa_aose choms_nas FB B WDQS<2> 72 74
[ £ a v copRa_sose coore_Das FB A WDQS<3> 72 73 [ £8 c s copRa_aose choms_Das FB B WDQS<3> 72 74
[ S W= GDDRA_40SE GODRA_ DGR FB A RDQ5<0> 72 73 [ Eec R0 GDDRA_40SE GODRA_ DGR FB B RDQ5<0> 72 74
[ eeaeoes cooeq_sose cooea_ooe FB A RDQS<1> 2 [t cenm cooeq_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
[O—Eea o evieo GDDRA_40SE GDDR3_DAT, FB A DQ<7..0> 72 73 [ Eecooevieo GDDRA_40SE GDDR3_DAT, FB B DQ<7..0> 72 74
[ faamoave copRa_aose cooRa_paTy FB_A_DQ<15. . 8> 72 73 [ Eacooave copRa_sose cooRa_paTy FB_B DQ<15..8> 72 74
[ taam0ane oo sose oo ot FB A DO<23..16> 727 > tacomane oo sose e oar FB B DO<23..16> 72 74
From T18 MXM [ aan0axe cooma_sose coes_par FB A DQ<31..24> 7273 [ acooade cooma_sose N 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 coDRa_DAT, FB A DQM L<0> 72 73 [O—fecoon coora_sose coDRa_DAT, FB B DQM L<0> 72 74
O—ean GDDRA_40SE GDDR3_DAT, FB A DQM L<1> 72 73 O—ecom GDDRA_40SE GDDR3_DAT, FB B DOM 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 CGDDRE_40SE. GDDRE_DAT, FB A DOM L<2> 72 73 fecmw CGDDRZ_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> 27 > facooe cooma_dose . FB B DOM L<3> 12 74
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 | CD0RA_A0SE C00RA_DQs FB A VDQS<4> e | CDDRA_A0SE C00R3_DQs FB B VDQS<4> e
s = - - - - [ Ea 8 wast copRa_sose coore_Das FB A WDQS<5> 7273 [ Ea Dt copRa_aose choms_Das FB B WDQS<5> 72 74
[ £8 8 vs copRa_aose coore_Das FB A WDQS<6> 7273 [ £8.0 s copRa_aose choms_Das FB B WDQS<6> 72 74
[ s copRa_aose coore_Das FB_A VWDQS<7> 7273 [ £ 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 [ EeDn R0 GDDR3_40SE. GODRE_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 cposaoas FB B ROOB<5> e
- - [ EBB 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_sose copRa_nos FB B RDQB<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 [ E8nooavir cooRa_ao0se cooRa_DAT) FB B DQ<39..32> 72 74
Di spl ayPort/ TVMDS i ntra-pair matching should be 5 ps. Inter-pair matchi ng should be within 150 ps. [ faamoave copRa_aose copRa_DAT) FB A DQ<47..40> 7273 [ fanooave 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. [O—faamane cooRa_aose conRa_paT, FB A DQ<55. . 48> 7273 [ fanmane conRa_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 conRa_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 Oeno GDDRA_40SE GDDR3_DAT, FB B DOM L<5> 72 74
> FeBDw GDDR3_40SE GDDR3_DAT, FB_A DOM L<6> 72 73 > FeDmw GDDR2_40SE GDDR3_DAT, FB B _DOM L<6> 72 74
o S ROV GDDRA_40SE GDDR3_DAT, FB A DQM L<7> 72 73 O enoae GDDRA_40SE GDDR3_DAT, FB B DOM 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 Lvps100n — LVDS A CLK P 80 83 [ (CK505_DOT96) CLK_SLOW! QK _SLON GPU CLK27M 76
[z LvDs A ak 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 DAT, Lvps_1000 Lvs LVDS_A_DATA P<2..0> 80 83 s EaAaKk Lvos 1000 Lvos tg Eg 2 EL;ANPQ o 77 e
— | VDS, A_DaT, | \os_1000 o 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. LvDS. 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 [ L\VDS EG B DAT, LVDS_100D LvDs LVDS EG B DATA N<2..0> 77 83
e Lvps100D s LVDS B DATA P<2.. 0> o0 83 oM DP_100D pisplavporr | 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 pispLAYPORT | 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 77 80
= Lvns_ 1000 Lvs LVDS CONN B CLK F P 779 = DP_100D pspraypert [|DP_EG AUX CH C P 0
= L vps_ 1000 Lvos LVDS CONN B CLK F N ) = DP_100D pspraypert [|DP_EG AUX CH C N 0
[ LvDS 100D Lvps LVDS CONN A CLK P 79 80
= Lvps 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 Lvps 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_M._CONN_P<3. . 0> o ACREES Yo THE FOLLOW NG T NG THE POSSESSOR
[ DP_100D DispPLAYPoRT | DP. M. CONN_N<3. . 0> 81 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
sy DP_AUX_CH DP_100D pispLAyPorT | DP_AUX CH C P 80 81 STZE | DRAW NG NUVBER REV.
= DP_AUX_CH DP_100D pispLayporTt | 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 ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
NET_TVPE NET_TVPE
SENSE_1TOL_55S * 11 0 FFPAIR =55_CHM SE =55_CHM SE =55_CHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OO ENETCONN P<3..0>
THERM_1TOL_55S * =1:1_Dl FFPAI R =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R = MBI 100D R = [ (PCLE_EXCARD) PCE_90D POE PCl E EXCARD R2D P 7 32 89
— ENET_MDI_100D ENETCONN ENETCONN N<3. . 0> 35
> (PClI E EXCARD) PCE 90D PCLE PCl E EXCARD R2D N 7 32 89
DI FFPAI R * =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R =1:1_DI FFPAI R | SATA_100D SATA SATA ODD R2D UF P 39
> e E 90D paE PCE MN_RD P a1 8o
s SATA_100D SATA SATA_CDD_R2D_UF_N 28 (PCTE_M NI
SATA_100D SATA SATA ODD D2R UF_P (15 S ol E_ 20D paE PCE MN_R2D N e
o= = * = ( M) COLK_PCIE_1000 GLK_PQOE PCI E_CLK100M M NI _CONN_P 2
™ SATA_100D SATA SATA ODD D2R UF N 2
= CLK_PCIE_1000 CLK_PCLE PCI E CLKIOOM M NI_CONN N .
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT = SATA_100D SATA SATA_HDD D2R UE_P 39 1TOL Dl EEPAL CHGR CSI R P
m— SATA_100D SATA SATA HDD D2R UF N 30 > = CHGR CSI R N o
SENSE * =2:1_SPACI NG ? > = 1TO1_DI EEPAI 61
[ErE SATA_100D SATA SATA HOD R2D UF P o 1TOl DI EEPAL CHGR CSO R P
THERM 3 =2: 1_SPACI NG ? = SATA_100D SATA SATA_HDD R2D UF_N 3 => = RN 46 o1
= 1TO1_DI EEPAI CHGR CSO 46 61
— ENSE DI FEPAI R ENSE_1TQ1 ! ENSE GFEXI WP6_VSEN P 78
AUDI O * =2: 1_SPACI NG ? = (USB EXTA) USB 90D USB. USB2 EXTA MUXED P a0
— ENSE_1TQ1 ENSE GEXI WP6 VSEN N 78
=D (USB_EXTA) Use_e0n se USB2 EXTA MUXED N w©
[_sENsE DiEEPALR ENSE_1TCL EnsE MCPCOREI SNS P 47 65 B2 LT1 P
> (USB_EXTA) UsB_e0D Use us a0
ENSE_1TCL ENSE MCPCOREI SNS N 47 65 USB2_LT1_N
| — [ (USB_EXTA) use_a0D usa 20
[ CRUIHMENS D2 [P 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 use CONN_TPAD_USB_N
ENETCONN 25 MLS DU TERD oo THERM 1T THERM 10 48 e (\ISH_CAMERA) Ler s0n . USE CAMERA CONN P "
= THERM 1TCL THERM CPU_THERMD N 10 a8 | Exiog
| i (USB CANVERA) USB_90D usB USB CAMERA CONN N a1
[ CPUIHMENS D DP THERM 1TQL ! THERM GPUTHVENS 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
= THERM 1TQL ! THERM GPUTHVENS D N a8
[ B Usa aon usa CONN USB2_BT N "
G\D * =STANDARD ? [P THERD P THERM 1TO1_! THERM GPU TDI ODE P 48 76
Ti7 use_a0D uss USB LT2_P w0
THERM 1TQL_: THERM GPU TDI ODE N 48 76 y USB LT2 N
PP1V8_MEM * =STANDARD ? = [Eny Usa 90D Lsa a0
[ Mcerites o e —p— - NCPTHVENS D P w0
NCP TS Usa aon usa USB2_EXCARD CONN P e
= e 11O TreRM THVENS D N - =
[ Usa aon usa USB2_EXCARD CONN N e
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT [ Me_THERWD P THERM 1TO1_! THERM MCP_THMVDI ODE P 21 48 DPIGAUX CHCP
= oe_100D DL_SPLAYPCRT 0
= THERM 1TQI ! THERM MCP_THMVDI CDE N 21 48 DP IG AUX CH C N
GND_P2MM * 0.20 MM 1000 1VO5CPUI SNS R P - = DP_100D DI SPLAYPCRT. 80
N [ED—SENSEDLEERaLR ENSEATaL ERSE 1VO5CPUI SNS R N [mp MCOP_PE4_REFCLK CLK_PCIE 100D | CGK PCE PCl E_CLK100M FC P o 32
PVR_P2MWM 0.20 MM 1000 = ENSE_1TCL EnsE a7 — Gk POE 1000] GKPOE PCI E CLKLOOM EC N .
55> SENSE DI EEPALR ENSE_1TCL EnsE DDRI SNS R P a7 = PCI E EC R2D P
DDRI SNS R N rm»— PO E FC R2D PCE 90D PCLE Cl C C o 32
=2 ENSE_ TR, ENSE “ PCIE FC R2D C N
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET | SENS P = PO E 0D P E 9 32
[5 SENSE 01 eERAL R ENSE_1TOI ENSE GPUI S| a7 PCl E FC D2R P
GPUI SENS_N > PCLE FC D2R pae aon saE .o
MEM CLK e * G\D_P2MM = ENSE_1TCL EnsE a7 PCIE EC D2R N
1VO5CPU P => Pl E 90D POE Cl C o 5
[[I5D>SENSE DI EEPALR ENSE_1TCL EnsE 47 s PCIE FC R2D P
MEM_CVD aD * G\ND_P2MM 1VO5CPU N = PCILE 90D POE 0
=> ENSE_1TCL EnsE 47 s PCIE FC R2D N
MEM_ CTRL @0 R QD _P2WM DDRI SNS_P =2 BCLE_ 00 BALE 2
L Y I3 SENSE DUEEPALR ENSE_1TCL EnsE o a7 — QK paE 1000 Kk pae | PCLE CLKIOOM EXCARD CONN N .,
ENSE_1TOL EnsE DDRI [
MEM DATA e . @D_P2vMm = = P1VBGPU P v > ak paE 1000 akpae |PCIE CLK100M EXCARD CONN P ; 5,
ENSE_DI EEPAIR ENSE_1TOL EnsE
.y o p— 5> — —Hro PIVBGPU N - — SPK_OUT DL EEPAL R AUDL O SPKRCONN L_P_OUT 757 58
* ENSE 1TQ1 ENSE
i - > —Ha I'SNS CPU P - = DL EEPALR AUDLO SPKRCONN_L_N_OUT 75788
[ __sese o eepaR - rner LSS ooy B 15 — T DLEEPALR AUDLO SPKRCONN_S_P_OUT Lo s
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 [ DI EEPAL R AUDIL O SPKRCONN_R_N_OUT 757 58
CLK_FSB ao i G\D_P2MM = T35 DI EEPALR AUDI O SPKRAMP_L_P_QUT .,
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET cPu_cow e . @D_P2vm = EpatER e e o> DLEEPALR ADLO SEK LN 7
_ 5 = > ] > RULE - - = B PR PP3V3 SO 78 s DI EEPAI R AUDI O SPKRAMP_R P_QUT -,
CLK_PCIE a\D * GND_P2MM CPU_GTLREF a\D * GND_P2MM — B_PONR PP1V5_ SO [z DI FEPALR AUDI O SPKRAMP_R N _OUT o,
o E s N @0 Powm E—— o N o o [D>—_Sense o espa m Ense 1701 ense P1VBGPUI SNS P Pt DLEEPALR AUDLO SPKRAMP_S P_OUT ..
- - - = ENSE_1TOH ENSE P1V8GPUI SNS N — DI EEPAL R AUDL O SPKRAMP_S N OQUT .,
SATA G\D * G\D_P2MM FSB_DSTB FSB_DSTB * G\D_P2MM = ENSE_DI FEPAL R ENSE_1TQ1_! ENSE P1VBGPUI SNS R P a7
usB G\D * GND_P2MM = ENSE_1TQ1 ! ENSE P1VBGPUI SNS R N P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
CLK_PCIE SB_PONER * PVR_P2MWM - = - = = b
ENET_MDI ao * @D_P2vM
SATA SB_PONER * PVR_P2MWM
usB SB_PONER . PWR_P2MM
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MEM_40S * 0.09 W 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET MEM _40S_VDD * 0.09 MV 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
LvDS ao * G\D_P2MM
- MEM_70D * 0.09 W 5.8 MM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Menory Constraint Rel axations MENLTOD VoD ; 0,09, loomL
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
: PClI E_90D * 0.09 W 100 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_COVP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_M | _COWP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_USB_RBI AS TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_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 overw 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 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
NET_PHYSI CAL_TYPE | AREA_TYPE |PHYSI CAL_RULE_SET MEM 40S 1SL4, 1 SL9 Proj ect Specific Constraints
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
LVDS_100D BGA 100_DI FF_BGA SYNC_NMASTER=MUXGFX SYNC_DATE=02/ 21/ 2008}
— — - MEM_40S_VDD ISL3, 1sL10 N — —
DP_1000 BGA 100_DI FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE NOTI CE OF PROPRI ETARY PROPERTY
MEM_70D ISL4,1SL9
SATA_100D BGA 100_DI FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE PHOPERTY CF ASBLE OIMPUTER TTRC. THE PoSSESecR.
MEM_ 70D_VDD | ISL3,15L10 N AGREES TO THE FALLONING
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 |ISL9 (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( GN\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

SI'ZE | DRAW NG NUVBER REV.
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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 ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACING | VEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =50_CHM SE =50_CHM SE 14 mm Y Y DEFAULT * 0.1 MW ? * * BGA BGA_P1MWM
STANDARD * Y =DEFAULT =DEFAULT 10 MW =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM_CLK * BGA BGA_P2MM
BGA_P1MM * =DEFAULT ? CLK_FsB * BGA BGA_P2MM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
BGA_P2MM * =DEFAULT ? CLK_PCIE * BGA BGA_P2MM
55_OHM SE TGP, BOTTOM ¥ 0.090 MM 0.090 MM
BGA_P3MWM * =DEFAULT 2 CLK_SLOW * BGA BGA_P2MM
55_OHM_SE . ¥ 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 MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1.8: 1_SPACI NG * 0.18 M ? SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
50_OHM SE TGP, BOTTOM ¥ 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 PRIMARY GAP | DI FFPAI R NECK GAP
40_OHM_SE TGP, BOTTOM ¥ 0.165 MV 0.095 MV
40_CHM SE . ¥ 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 ¥ 0.310 Mv 0.095 MV
27P4_OHM_SE * Y 0.250 Mu 0.250 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER 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_DIFFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MW 0.1 MW
70_OHM_DI FF 1SL3, 1 SL4 Y 0.160 M1 0.160 M1 0.175 W 0.175 W
70_OHM_DI FF 1SL9, 1 SL10 Y 0.160 M1 0.160 M1 0.175 W 0.175 W
70_OHM_DI FF 1SL2, 18111 Y 0.170 M1 0.170 M1 0.150 WM 0.150 WM
70_OHM_DI FF TOP, BOTTOM Y 0.170 M1 0.095 M 0.150 WM 0.150 WM
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 1SL3, 1 SL4 Y 0.125 M1 0.125 M1 0.180 WM 0.180 WM
80_OHM DI FF 1SL9, 1 SL10 Y 0.125 M1 0.125 M1 0.180 WM 0.180 WM
80_OHM DI FF 1SL2, 18111 Y 0.140 M1 0.140 M1 0.190 WM 0.190 WM
80_OHM DI FF TOP, BOTTOM Y 0.140 M1 0.095 M 0.190 WM 0.190 WM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, 1 SL4 Y 0.102 M1 0.102 M1 0.220 W 0.220 W
90_OHM DI FF 1SL9, I 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 ¥ 0.115 Mv 0.095 M 0.230 W 0.230 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 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_OHM DI FF
100_CHM DI FF 1SL3, 1 SL4 Y 0.080 M 0.080 M 0.200 WM 0.200 WM 100_DI FF_BGA 1SL3, 1 SL4 Y 0.075 M1 0.075 M1 0.125 W 0.125 W
100_CHM DI FF 1SL9, 1 SL10 Y 0.080 M 0.080 M 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 1SL2,1SL11 Y 0.089 MM 0.089 MM 0.220 MM 0.220 MM NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer layers and 95-ohns on inner |ayers.
100_OHM DI FF TGP, BOTTOM Y 0.089 M1 0.089 M 0.220 W 0.220 W
PHYSI CAL_RULE_SET LAYER 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, 1SL4 Y 0.077 M1 0.077 M1 0.330 MW 0.330 W1
110_OHM DI FF 1SL9, 1 SL10 Y 0.077 M1 0.077 M1 0.330 W1 0.330 W1
110_OHM DI FF 1SL2, 18111 Y 0.077 M1 0.077 M1 0.330 W1 0.330 W
110_OHM DI FF TOP, BOTTOM Y 0.077 M1 0.077 M1 0.330 W1 0.330 W

PCB Rul e Definitions

SYNC_MASTER=MB9_M.B

SYNC_DATE=01/ 22/ 2008}
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