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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_SAMBUNG
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, VREFNVRGN

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 | C, GPU, 55nm NV (06- GS, BGA969, LF| uso0oo0 CRI TI CAL
338S0570 1 | C, RTL8211CL, G GE TRANSCEI VER, 48P TQFP| u3700 CRI TI CAL
33850523 1 | C. FW643- 06, 13948 PHY/ OHOI LI NK/ POI - E, 12 u4100 CRI TI CAL
338S0600 1 1 C, GVCP, MCP79- BO1, 35x35MM BGA1437 u1400 CRI TI CAL MCP_BO01
33850563 1 | C, SMC, HS8/ 2117, 9MVXOMM TLP U4900 CRI TI CAL SMC_BLANK
34152289 1 | C, SMC, DEVELOPMENT, VB8 u4900 CRI TI CAL SMC_PROG
33550384 1 IC,32MBI T 8-PIN SPI SERI AL FLASH, SO C8 u6100 CRI TI CAL BOOTROM_BLANK
34152366 1 | C, EFI ROM DEVELOPMENT, M8 u6100 CRI TI CAL BOOTROM_PROG
34182272 1 1 C, HDCP ROM NVG96, 8 PIN SO C, LF, HF us770 CRI TI CAL HDCP_YES
341S2384 1 IR ENCORE 11, CY7063803- LQXC u4800 CRI TI CAL
33880635 1 1 C, GVCP, MCP79- BO2, 35x35MM BGAL437 u1400 CRI TI CAL MCP_B02
34152383 1 I C, PSOC +W USB, 56PI N, MLF, VB8 u5701 CRI TI CAL TPAD_PROG
337S3641 1 1 C, PDC, SLB43, PRQ 2. 8G, 35W 1066, CD, 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_SAMBUNG
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_SAVMBUNG
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

FOWLINK ROVR ALT TO FOXCONN

15280915

15250796

Mgl ayers alt to Oyntec |ND
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2 TDO
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Functi onal

Fan Connectors

FUNC_TEST
TRUE =PP5V_SO_FAN LT j
TRUE FAN LT _PWM "
TRUE FAN LT TACH o
TRUE FAN RT_PWM "
TRUE FAN RT_TACH o
TRUE. GN\D

'=00000

LVDS Connectors

590

BOOBEE B0 BB BO BO00 BE BO BEOOOOE

FUNC_TEST

TRUE =PP3V3 S0 DDC LCD 8 76 79
TRUE PP3V3 SW LCD 79
TRUE BKL_SYNC 79 84
TRUE LVDS DDC CLK 79 80
TRUE LVDS DDC DATA 79 80
TRUE LVDS CONN_A DATA N<O> 79 80 94
TRUE LVDS CONN A DATA P<0> 79 80 94
TRUE LVDS CONN A DATA N<1> 79 80 94
TRUE LVDS CONN A DATA P<1> 76 80 o4
TRUE LVDS CONN A DATA N<2> 79 80 94
TRUE LVDS CONN A DATA P<2> 76 80 o4
TRUE LVDS CONN A CLK F N 70 94
TRUE LVDS CONN A CLK F P 79 94
TRUE LVDS CONN B DATA N<O> 79 80 94
TRUE LVDS CONN B DATA P<0> 79 80 94
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 79 94
TRUE LVDS CONN B CLK F P 70 94
TRUE LED RETURN 1 79 84
TRUE LED RETURN 2 79 84
TRUE LED RETURN 3 79 84
TRUE. LED RETURN 4 79 84
TRUE. LED RETURN 5 79 84
TRUE. LED RETURN 6 79 84

EXCARD Connect or

58 59

58 59

58 59

57 58 95

57 58 95

57 58 95

57 58 95

57 58 95

57 58 95

j4 TPs

39 42

39 89

39 89

39 89

39 89

Test Points
3 TPs
per Fan
5 TPs
per Fan
Speaker Connectors
FUNC_TEST
55 TRUE BI_MC LO
== TRUE Bl_MC SH ELD
% TRUE BI_MC HI
=5 TRUE SPKRCONN L_P_QU
= TRUE SPKRCONN _L_N_OQUT
2> TRUE SPKRCONN R P_QU
= TRUE SPKRCONN_ R _N_QUT
= TRUE SPKRCONN_S_P_QUT
= TRUE SPKRCONN_S_N_QUT
TRUE GN\ND
J,— 6 TPs
SATA ODD Connectors
FUNC_TEST
[ TRUE PP5V_SW ODD
= TRUE SMC_ODD_DETECT
= TRUE SATA _ODD R2D P
= TRUE SATA _ODD R2D N
= TRUE SATA ODD D2R C N
= TRUE SATA ODD D2R C P
TRUE G\D
.l

4
A

POVNER RAI LS

PM SLP_S3_L

13 21

a5 G0

TRUE

PPBUS_G3H

TRUE

PPBUS_CPU | MVP_| SNS

TRUE

PP3V42_ G3H

TRUE

PP5V_S3

TRUE

PP5V_S0

TRUE

PPVCORE _SO_CPU

TRUE

PPVCORE SO_MCP_REG

TRUE

PPVCORE SO_MCP

TRUI

m

PP3V3_S5

TRUE

PP3V3_S3

TRUI

m

PP3V3_S0

TRUE

PP2V5_S0

50!

TRUE

PP1V2_SO

TRUE

PP1V8 SO

FUNC_TEST
E TRUE USB2_EXCARD _CONN N 32 o5
[z TRUE USB2_EXCARD CONN P 2 o5
= TRUE PCl E_ CLK100M EXCARD CONN N sz ss
= TRUE PCl E_ CLK100M EXCARD CONN P 2 ss
G TRUE PCl E_ EXCARD R2D N 32 89 95
- TRUE PCl E_ EXCARD R2D P 32 89 05
[E—IRUE PCl E_ EXCARD D2R P 17 32 89
= TRUE PCl E_ EXCARD D2R N 17 32 89
> TRUEPP3V3_S3_EXCARD _SW TCH
D TRUE PP3V3_S0_EXCARD_SW TCH s
= IRUE PP1V5_SO_EXCARD SW TCH -
=2 IRUE PLT_RESET_SWTCH L s
[ TRUE EXCARD CPPE L =
= TRUE EXCARD CPUSB L s
= TRUE EXCARD CLKREQ CONN L 2
> IRUE SMBUS MCP 0 CLK
[ TRUE SMBUS MCP 0 DATA 13 21 45 50

TRUE
TRUE

PP1VBR1V5 S3

PP1VBR1V5 SO FET

TRUE

PPMCPDDR | SNS

BEEEREEENEEEUEREEY B

TRUI

m

PP1V05 SO REG

o]
]

TRUE

PP1V2R1V05_S5

TRUE

PPCPUV S0

TRUE

PPCPUFSB | SNS R

TRUE

PPOVOROV75_SO

TRUE

DDRVTT
PP1V2R1VO5_ENET

TRUE

PP3V3_ENET_PHY

o1

TRUE

PPVP_FW

TRUE

PP1VO_FW

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

Elefele elefelcelefelc e e

TRUE

PPVOUT_SO0_LCDBKLT

|
5

TRUE

PPDCI N_G3H

TRUE

PPVTTDDR S3

TRUE

PP1V8_GPUI FPX

Be

a2 a3

79 84

j 5 TPs

21 34 37 42 44 68 81 83

| PD_FLEX_CONN

| CT Test

Poi nts
CPU FSB NO TESTs

0yooo0 U 0 000

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

= TRUE PP3V3_S3_LDO
P18V5 S3
= TRUE TPAD _GND
= TRUE 22 S L
= TRUE Z2_DEBUG3
= TRUE Z2_NOS|
= TRUE ZZMsoO ..
g TRUE Z K
= TRUE Z2_BOOST_EN
Py TRUE Z2 _HOST TNTN
TRUE Z2"BOOT_CFGL
e TRUE Z2_CLKIN
g TRUE Z2_KEY _ACT_L
= TRUE Z2 RESE w0 51
= TRUE PSOC M SO
o TRUE PSOC_MOSI
e TRUE PSOC_SCLK
o TRUE BUS A_S3_SDA'
P TRUE SVBUS _SMC A_S3_SCL s«
— R PSOC F CS_L
= TRUE Pl CKB

KEYBOARD CONN

. TRUE PP3V42_G3H
= TRUE W5_KBDI
= TRUE K
= TRUE W5_KBD3
= TRUE W5_KBD4
TRUE W
= TRUE W5_KBD6
= TRUE WB_?%%
= TRUE
> TRUE W5 KBDO
= TRUE W5 KBD10
Pt TRUE W5 _KBD11
et TRUE W5 KBD12
e TRUE W5_KBD13
e TRUE W5_KBD14
et TRUE W5_KBD15_CAP
TRUE W5 _KBD16~NUM
P TRUE W5 KBD1/7—
e TRUE L8
= TRUE WS_KBD19
o TRUE W&_KBD20
= TRUE W5 KBDZ21
Pt TRUE KBD22
[t TRUE W5_KBD23 _
> TRUE W5_KBD _ONOFF o
> TRUE W5 LEFT SHI FT_KBD ,,
e TRUE WS LEFT_OPTI ON KBD «
e TRUE W5 _CONTROL _KBD
=y TRUE KBDLED ANCDE
= TRUE TPAD GND_F -

10 14 87

10 14 87

10 14 87

10 14 87

10 14 87

10 14 87

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 Rai l s "FW (FireWre) Rails
o =PPELS G3H = N LT NI:_W DTH=8 Z_mm ree « ZPP3VE 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
i e A

a6

60

60

=PPVIN S5_CPU | WP_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

=PP18V5_DCI N _CONN —

¥ VKR WRITED: 227
VR B

— =PPVIN_S5_CPU | WP

69

=PP3V3_S3_FET

=PP3V3_S5_MCP_A01

=PP3V3_S5_ROM

=PP3V3_S5_MEMRESET

=PP3V3_S3_P3V3S3FET

=PP3V3_S0_P3V3SOFET

=PP3V3_GPU_P3V3GPUFET

=PP3V3_S5_PWRCTL

=PP3V3_S5_P1VO5FET

=PP3V3_S5_MCP

=PP3V3_S5_MCP_GPI O

=PP3V3_FW LATEVG ACTI VE

=PP3V3_S5_MCPPWRGD

=PP3V3_FW LATEVG

=PP3V3_S5_P1VO5ENETFET

=PP3V3_S5_P3V3ENETFET

=PP3V3_S5_DP_PORT_PWR

PP3V3_S3

=PP3V42_G&3H REG

=PPDCI N_S5_CHGR

3P3V42

63

=PP5V_S3_REG

RSB

AKE_| BASE—TRLE
=PP3V42_G3H_SMCUSBMUX

a0

=PP3V42_G3H SMBUS_SMC BSA

as

=PP3V42_ G3H LI DSW TCH

a1

42 43 52

=PP3V3_S5_LPCPLUS

aa

=PPVI N_S5_SMCVREF

a3

=PP3V42_G3H_PWRCTL

63 68

69

=PP3V3_S0_FET

RECR-YY BFFES: 38W
‘n’fSkEAS’%g Thue

=PP3V3_FW REG

=PP3V3_S3_SMBUS_SMC A S3

=PP3V3_S3_TPAD

PP3V42 G3H CHGR

=PP3V3_S5_RTC D

=PP3V42_G3H BATT

=PP3V42_G3H_TPAD

=PP3V42_G3H BMON_| SNS

5V Ralls

65

=PP5V_RT REG

PP
%gﬁ BFEEY %"

=PP5V_S3_SYSLED

=PP5V_S3_W.AN

=PP5V_S3_I R

=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

» =PPVCORE S0_CPU_ REG

Chi

pset

m; L BER 55

MAKE_BASE=TRUE
=PP5V_SO_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

" VCor e"

Rai |l s

PPVCORE SO

s _=PPMCPCORE SO_REG

VB RS 2

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

86

86

=PP2V5_S0_REG

23

aa

24 16

190 mA

MAKE_| BASE‘?RUE
=PP3V3RLV8 _SO_MCP_| FP_VDD

18 25

ss _=PPDDR S3 REG

PP1VBR1V5 S3

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

s _=PP1VBRLV5 SO FET

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

=PP1V8R1V5 SO MCP MEM —

MAKE_BASE=TRUE
=PP1V5 SO MEM A

=PP1V5 SO MEM B

=PPMCPDDR_| SNS

so _=PP1V05_S0_FET

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 SO0 MCP AVDD UF

=PP1V05 SO0 MCP PEX DVDD

=PP3V3_S0_TPAD

PP2V5_S0

=PP1V2_S0_REG

MNLlNEWD‘rH:O 6 mm
WDTH=O 2 mm

\/CLTA!{ 2.5

IMAKE_| BASE—TRUE

=PP2V5_S0_GWVJX

PP1V2_SO

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

=PP1V2_S0_GWMJX

* . _=PP3V3_FW REG

PPVP_FW

~Z mm
N TH=0.2 mm
Aot e

=PPVP_FW PORT1

=PP3V3_FW FWPHY

36 38

_ =PP1VO_FW REG

=PP3V3_FW P1VOFW

67

s _=PP3V3_SO0GPU_FET

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

Rail s

=PP1V1_S0GPU_REG

17 82

— 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 _VCORELOA 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

+ _=PP1V8_S0GPU

SNS

T o

=PP1V8_GPU_| FPX

PP1V8 SO0GPU ISNS
NE~

__ =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_VREFNMRGN 2 — =PP1V05 SO MCP HDM VDD
— =PP3V3__ » > s — =PP1V05 SO VMN
= =PP3V3_S3_P1VBS0 " 44 __=PP1V05_SO_MCP_PEX_DVDD — =PP1V05_S0_MCP_PEX_DVDDO
o PP3V3 SO — [ =PP1V05_ SO MCP_PEX_DVDDL
— NE .
%ﬁ%@%g 38 2 __PP1VO5 SO MCP PEX AVDD  — =PP1V05_S0_MCP_PEX_AVDDO
2 = NAKE_BASE=TRUE -
_ —pp3v3 S0 LPCPLUS " T: =PP1V05_SO_MCP_PEX_AVDDL
— =PP3V3_S0_SMC 4 245 __=PP1VO5 SO MCP_SATA DVDD =PP1V05_SO_MCP_SATA DVDDO
— =PP3V3_S0_SMBUS_SMC B_SO a5 o
— =PP3V3_S0_MCPDDRI SNS a7 24 __PP1VO5 SO _MCP_SATA AVDD — =PP1V05_S0_MCP_SATA AVDDO
— =PP3V3_S0_GPU1V8I SNS p NAKE_BASESTRUE -
— =PP3V3_S0_CPUTHVBNS 1
— =PP3V3_S0_GPUTHVSNS 8 (1.1V for AO1)
= &7 _=PP1V05_S5_MCP — PP1V2R1V05_S5
— =PP3V3_SO_FAN LT a0 — M N LINE_W DTH=0. 6 nm
— =PP3V3_S0_FAN_RT P Valthaesr oey =02
= =PPSV3_S0_I M/P w241 A mxload "UPPIV0S S5 MOP VDD AUXC
= _ VRCT] 105 mAV 241 mA — =
S :Ezgxg gg BDC LI(_:D °8 139 MV 0 mA — =PP1V05_ ENET_P1VO5ENETFET
= rer — =PP1V05 S5 P1VO5SOFET
— =PP3V3_S0_XDP 613 —
— =PP3V3_S0_MCPCOREI SNS a 66 _=PPCPUVTT S0 REG — PPCPUVTT SO
— — MN LN WOTH=0 6
5300 mA M N_NEGK_W DTH-0. 2 mm
— =PPSPD SO_MEM A 28 MAKL. BaSE-TrE
— =PPSPD_S0_MEM B 20 4500 mMAy_— =PP1V05_S0_CPU
- — =PP1\05 SO SMC LS
1182 mal_— =PP1V05 SO MCP FSB
=PP3V3_S0_SMBUS MCP_0 s -
— =PP3V3_S0_GWVJX 83
— =PP3V3_S0_DPMJX 80
— =PP3V3_S0_DPCONN a1
— =PP3V3_S0_P1V2P2V5 o
— =PP3V3_S0_MCP_GCPI O 18 19 21
— =PP3V3_S0_HDCPROM 2 1 27 _=PPVIT _S3 DDR BUF — PPVTTDDR S3
— =PP3V3RILV5_S0_MCP_HDA 21 2 - M NREGCW BTG, 3
— =PP3V3_S0_MCP_PLL_UF 24 MAKL. BaSoTrE
— =PP3V3_S0_MCP_VPLL_UF 25 _
— —PP3V3_SO0_MCP_DAC UF x o« -=PRVIT_S0_DDR LDO = RN LN W Erees ’
— =PP3V3_S0_MCP - YN RS G0, 3"
— =PP3V3_SO_AUDI O  ovre S0 MEM VIT A
= e an : S —
— =PP3V3_SO_SMBUS MCP 1 i = =PPVIT S0 VITCLAMD 8
— =PP3V3_FC CON % R 0. 78V
— =PP3V3_S0_EXCARD % ENET Rails
p— 0 . =PP1VO5_ENET_FET PP1V2R1V0O5_ ENI .
— =PP3V3_S0_BATTCHARGERTMPSNSR P iy A :
— =PP3V3 GPU SMBUS SMC 0_SO a5 St=

E
=PP1V05_ENET_MCP_PLL_NAC 2

=PP1VO5_ENET_MCP_RMGT

s =PP3V3_ENET FET

=PP1VO5_ENET_PHY a

SE=
=PP3V3 ENEl' MCP_RMGT

=PP3V3_ENET_PHY a

18 24

=PPVCORE_GPU_REG

78 46

(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=FRuE
__ =PPVCORE_GPU

PP1V8 SO0GPU |s”r[\1ns R

- VINENSS R
VRRE BAsE-TRE

=PP1V8_SO0GPU_| SNS R
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Ther mal Modul e Hol es 770981 TP | W6 CLKEN L VR PWRGD CLKEN L
STDOFF- 4. 50D. 98H-1. 1- 3. 48- TH VRKEBASES TR =
710984 2. 0Dl A TAL%FKE)I\%O%/LB MB7- VB T e e
T0982 STDOFF- 4. 50D. 98H- 1. 1- 3. 48-TH 7ZT0985 ’ SM HO900 a7 10 _CPU BSEL<0.. 2> — =MCP BSEL<0..2> 14
SToOFF- 4. 5% 944, 1- 3. 48- TH STDOFF- 4. 50D. 98H-1. 1- 3. 48- TH £- ODI A-TALL- EM - M.B- MD7- M8 | ey vi7_en _ oorviT En .
(: i Phe RSe- TR =
Top GPU Ri ght p 1 TP_SPI_CS1 R L_USE MB — =SPI_CS1 RL_USE MB
—{ :) PRAKE EASETTRE
= T0983 ™ Hole = 210986 B GPU signal s
STOCFF- 4. 580 9803 1- 3. 48~ TH ZT0980 STDOFF-\4. 50D, 98H 1. 1- 3. 48- TH SH0903 iy
STDOFF- 4. 50D, 98H 1. 1- 3. 48-TH 2. 0Dl A- TALL- EM - MLB- MB7- MBS v e 102 = =PEG DER P<0..152
@ SM 80 70 _PEG D2R N<O. . 15> — =PEG D2R N<O..15> ;;
Left CPU Ri CPU Bottom Left GPU T0930 Q 1 SHO901 TRKE SR .
TMHole  TM Hol e T™ Hol e STOOFF- 4. 580 9811 1. 1-3. a8- 1 (O 2. 0Dl A- TALL- EM - MLB- MD7- MD8 ™ "~ bt oo e G Rs0.. 157
72710987 s SM o 70 PEG F2D C N<0..15> — =PEG ReD C N<0.. 15>
STDOFF- 4. 5D, 98H 1. 1- 3. 48- TH 41@ -

©

CPU signal s

62

87

21 44

o5 32

o5 32

o5 32

o5 32

32

o5 32

o5 32

PCl E CLK100M FC P

TP_PCl E_CLK100M

PE4P

17

MAKE_BASE=T!

RUE
PCl E_ CLK100M FC N

TP_PCl E_CLK100M

PE4N

17

MAKE_BASE=TRUE

PCIE FC R2D C P
RUE

TP_PCl E _PE4A_R2D

cP

17

MAKE_BASE=TI

PCIE FC R2D C N

TP_PCl E _PE4A_R2D

CN

17

MAKE_BASE=TRUE

FC CLKREQ L

MAKE_BASE=TRUE

FC PRSNT_L

TP_PE4_CLKREQ L

TP_PE4_PRSNT_L

MAKE_BASE=TRUE

TP_PCl E_PE4A_D2RP

PCl E FC D2R P
RUE

MAKE_BASE=TI

PCl E FC D2R N

— TP_PCl E_PE4_D2RN

MAKE_BASE=TRUE

83

89 80

89 80

89 80

89 80

80 76

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

GVUX ALI ASES

LCD BKLT EN LVDS BKL ON o5
NAKE_BASE=TRUE =

DP 1G M._P<3> — =MCP HDM _TXC P 10
VAKE_BASE=TRUE

DP 1G M. N<3> =MCP_HDM _TXC N 18
VAKE_BASE=TRUE

DP IG M P<2..0> =MCP_HDM _TXD P<0..2>

MAKE_BASE=TRUE

=MCP_HDM TXD N<O. .

DP |G M. N<2..0>
MAKE_BASE=TRUE

DP | G DDC CLK

=MCP_ HDM DDC CLK

MAKE_BASE=TRUE

= Hol RO900 SH0910
rane es =PP1V8 GPU FB VDDQ, GPY_FB A VREF DIV 1. 4Dl A- SHORT- EM - M.B- M37- MO8SHO9 1
ZT0915 178w I o 1. 4Dl A- SHORT- EM - M_B— MB7- MO8
SR2P5 o e GND_BATT_CHGND . T — =PP1V8 GPU FB VREF A . 1
O = R0901 '4<:)
10 GPU FB B VREF DI V SH0912
M T VAKE_BASE=TRUE 1. 4Dl A- SHORT- EM - MLB- MB7- MB§
1/16W — =PP1V8 GPU FB VREF B SM
Mios" - (: s
ZT0940 41@
3R2P5
()L GN\D CHASSI S LVDS —
ZT0945 I I
i PP B Extra FSB Pu ups
o Exist in MRB but not Intel designs. Here for CYA
If found to be necessary, will npbve to pagel4.csa =
ZTOTQSO o 24 22 14 s _=PP1VO5_S0_MCP_FSB
SL- 3. 1X2. 7- 6C1 R- NSP - o
NO STUFF NO STUFF NO STUFF Bosses f or VRAM I_IS
ROQZ%(O)1 R09270(31 R09901
TR TR 1%}067 4. 0001 B5PNE 6X0. 35
202, 402, b5, ’ B ’ ’
ZT0965 NO STUFF NO STUFF
3R2P5 'R0960 lR0980
()1 GND CHASSI S_CLUTCH — 62 ZT0952
— iflﬂé’ ‘iﬂg 4.00D1. 65H ML. 6X0. 35
ZT0960 2402 2402 p 1
3R2P5 87 62 14 10 CPU_DPRSTP_L
O 1 GND_CHASSI S_SATA — 87 14 10 COOT} FSB BREQO L ZT0953
o7 14 13 10 oo FSB ICELTJFRST L 4.00D1. 65H- ML. 6X0. 35
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220y 2[= oy 2= 2 %( é CERM égéaﬂycgw égéaﬂycgw égéaﬂycgw égéaﬂvcgw §2§ CERM égéaﬂycgw é:éaﬂycgw é:éaﬂvcgw égéaﬂycgw
) PSS ' POy TN i 603 603 03 603 603 603 603 603 603
PLACENEM*WE:PIPEXSE}\}%N%HO%EQ‘:’FEac(éa}”nl éPU cehter cavity. . o
CRI Tl CAL CRI TI CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI TI CAL | CRI Tl CAL CRI Tl CAL CRI TI CAL
C12521. C1253*, C1210 Cl211 Cl212 C1213 Cl214 C1215 Cl1216 Cl217 C1218 C1219
330UF 330UF —— 22UF —— 22UF — 22UF —— 22UF 22UF —— 22UF —— 22UF —— 22UF 22UF 22UF
20% 2006 —— 20% — 26% — 20% — 0% 20% —— %0% — %0% —— 20% 26% 20%
INNKE Y 2|3 SR cERM S5R cERM S5R CERM S5R cERM S5R cERM S5R cERM X5R- CERM SR CERM SR cERM S5R cERM
) P ae P TaNe 503 603 603 503 603 6503 6503 603 603
PLACENEM*WE:PIPEXSE}\}%N%HO%EQ‘:’FEac(éa}”nl éPU cehter cavity.

VCCP (CPU I/ O DECOUPLI NG

szmnmnsm_&% 1x 47QuF, 6x 0. 1uF 0402

CRI TI CAL
01235i 1C1236 [1C1237 (1 Cl1238 |1 C1239 1C1240JiC1241
470UF a/’LUF — a/’LUF — Q/’LUF a/’LUF — a/’LUF a/’LUF
20y 2[5 2 %@gM 2 M 2 gM —F grvl 2 grvl —F grvl
Py 202 202 202 202 202 202
WE: Consider sharing bulk cap with NB Vtt? L

VCCA (CPU Avdd) DECOUPLI NG

wo ZPPIVE SO CPU__ 14 qQuF, 1x 0. 01uF

CPU Decoupling & VID
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M ni - XDP Connect or

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

MCP79- speci fi c pi nhout

.o _=PP3V3_S0_XDP

62 12 11 108 s _=PP1VO5_S0_CPU
XDP
T
R1315* B TERN
54.9 J1300
leéw LTH- 030- 01- G- D- NOPEGS
;1552 F- ST- SM
2 o 1
o7 10¢gry_ XDP_BPM L<5> OBSEN_AQ 100 - OBSEN_CO JTAG MCP_TDO CONN_ e
87 10, XDP_BPM L<4> OBSEN_A1 <« ° 5 - OBSEN_C1 JTAG MCP_TRST_ L 621
D> = -—e o1 - = jesing
o
o7 10¢g—y XDP_BPM L<3> OBSDATA_AQ <« 20 ol? < OBSDATA_CO MCP_ DEBUG<0> B 10 %
o 10 [y XDP_BPM L<2> OBSDATA_A1l » 12 ol o OBSDATA_C1 MCP_DEBUG<1> B 10 %
14 13
o
o7 10 [y XDP_BPM L<1> OBSDATA_A2 » 16 ot & OBSDATA_C2 MCP_DEBUG<2> B 10 %
o7 10 [y XDP_BPM L<0> OBSDATA_A3 » 18 ol e OBSDATA_C3 MCP_ DEBUG<3> B 19 %
20 19
o
TP_XDP_OBSFN_BO OBSEN_BO 22 o2t OBSEN DO JTAG MCP_TDI QoD & 21 2
TP_XDP_OBSEN B1 OBSEN B1 24 o428 OBSEN D1 JTAG MCP_TNMS @ © 2 23
26 25
o
TP_XDP_OBSDATA BO OBSDATA_ B0 -« 28 o+ - OBSDATA_DO MCP_DEBUG<4> B 0
TP_XDP_OBSDATA B1 OBSDATA_B1 > 0 o422 - OBSDATA D1 MCP_ DEBUG<5> CBD 0
32 31
o
TP_XDP_OBSDATA B2 OBSDATA_B2 » 3 ofB o OBSDATA_D2 MCP_ DEBUG<6> B 19 90
Ri?gpgg TP_XDP_OBSDATA_B3 OBSDATA_B3 > 3 ol o OBSDATA_D3 MCP_DEBUG<7> B 50
38 37
o
o7 14 10 [y CPU_PVRGD 1 1K 2 XDP_PWRGD PWRGD HOOKO IRETH D ECR L TPCLK/ HOOK4 FSB CLK | TP_P am s «DP
% XDP_0OBS20 HOOK1 <« 2 oA - L TPCL K#/ HOOKS FSB CLK I TP_N T 4 87
B VCC_OBS_AB aa |5 e VCC_0BS_CD R1303
25 10 rrmy PM_LATRI GGER_L HOOK2 IRRED ols o RESET#/ HOOK6 & XDP_CPURST_L 1 2 FSB CPURST_L (o0 e
216 oT} JTAG MCP_TCK HOOK3 » 48 o147 > DBR#/ HOOK7 XDP_DBRESET_L [ooT 10 26 156, PLACEMENT_NOTE=P| ace close to CPU to minim ze stub.
50 o4 NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V. VECLF
% a5 21 7cary SMBUS_NMCP_0_DATA SDA - 52 T DO XDP_TDO_CONN am e
00 45 21 1¢Ey SVBUS MCP_0_CLK Slol > 5 N EE TRSTn XDP_TRST_L oo © 10 87
TCK1 NCZE Lo ol55 o DI XDP_TDI [oom © 10 87
o7 10 6 om—XDP_TCK TCKQ -8 ol o BN XDP_TMS oo © 10 87
60 o2 XDP_PRESENT#
X XDP.
C1300 : 1 C1301
0. 1uF — —— 0. 1uF
10% 109%
16V 16V
X5R 2—‘7 2 ¥5R
402 402
998- 1571 1
Directi on of XDP nodul e
Pl ease avoid any obstructions
on even-nunbered side of J1300

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

87 10 7.

87 10 7.

87 10 7CB -—>

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

T40,
u40
V41

87 10 7. FSB DSTB L_P<1> 89
87 10 7. FSB DSTB L_N<1> VB7,
w0y FSB DINV L<1> o , V35
87 10 7, FSB DSTB L_P<2> N37
87 107 FSB_DSTB L_N<2> L36
w0y FSB DINV L<2> o , N5
87 10 7. FSB DSTB L_P<3> MB9
87 10 7 FSB_DSTB L_N<3> M1
w0 ay FSB DINV L<3> o , 341,
87 107 FSB A L<3> AC34,
87 107 FSB_A L<4> AE38
87 107 FSB_A_L<5> AE34,
87 107 FSB A L<6> AC37,
87 10 7. FSB A L<7> AE37,
87 107 FSB_A L<8> AE35,
87 107 FSB_A L<9> AB3S5,
87 107 FSB_A L<10> AF35
87 10 7. FSB A L<11> AG35
87 10 7. FSB A L<12> AG39
87 107 FSB_A L<13> AE33
87 107 FSB A L<14> AG37,
87 107 FSB_A L<15> AG38
87 107 FSB_A_ L<16> AG34,
87 10 7. FSB A L<17> AN38
87 107 FSB_A L<18> AL39
87 107 FSB_A L<19> AG33,
87 107 FSB_A L<20> AL33
87 107 FSB_A L<21> AJ33
87 10 7. FSB A L<22> AN36
87 107 FSB_A L<23> AJ35
87 107 FSB_A_L<24> AJ37,
87 107 FSB_A L<25> AJ36,
87 107 FSB_A L<26> AJ38
87 107 FSB_A_L<27> AL37,
87 10 7. FSB A L<28> AL34
87 107 FSB A L<29> AN37,
87 10 7. FSB_A L<30> AJ34
87 107 FSB_A L<31> AL38
87 10 FSB_A L<32> AL35
87 10, FSB A L<33> AN34,
owocEy FSB A L<34> @ o, @ AR3Y
ooy FSB A L<35> @ o ,  ANSS
87 107 FSB_ADSTB_L<0> AE36,
o 07¢cay FSB_ADSTB L<1> o ,  AK35
87 107 FSB_REQ L<0> AC38,
2 2214 95 _=PP1VO5_SO_MCP_FSB o7 207 Egg SE :::;z 22332
87 107 FSB_REQ L<3> AC33,
R15441(31 Rl4]@3§1 1521416 wwoay FSB REQ L<4> o ,  AGSS,
17160 17180 AT 87 10 1B ESB_ADS L -»> ADA2
a5 a5 Mot o oca>—ESE_BNR L > A3
2 2 2 o7 10 oy ESB_BREQOD_L . AE4Q
oM s FSB_BREQL_L Y AL32
87 43 10 THRMIRI P_ L o 10 ESB DBSY L > AD39
87 10 % CPU FERR L . W% ESB DRDY L ; ADAL
87 10 (B FSB HT L > AB42
87 10 7CB FSB H TM L - AD40
87 10 7 TR FSB LOCK L - ACA3
i 87 10 (0T} FSB TRDY L > AE41
NO STUFF | NO STUFF NO STUFF
R1420'| R1421'| |'R1422 - o L o
1K 1K 1K o7 52 43 10 OO} -
5% 5% o - AGA3
Y WS T ey o
402, 402, 5402 —>
o =MCP_BSEL<2> (MCP_BSEI <2>) . Fa2
o =MCP_BSEL<1> (MCP_BSFI <1>) - 2
> - =MOP_BSEL<0> (MCP_BSFL <0>) - Fa1
o7 10 qor—FSB_RS_L<0> > ACAL
o7 10 qoomESB_RS L<1> - AB4L
o7 10 qor—FSB_RS_L<2> - ACA2
R1430* 'R1435 .« _PP1VO5_S0_MCP_PLL_FSB
49.1% 4112 9 270 mA (A01) 206 MA ¢ AR7
1/ 16W 1/16W 20 M AH27
Mok, [ ], M6 20 MAL Ams
15 mA [_AH8

«» MCP_BCLK_VM._COWP_VDD ANVBY

2 MCP_BCLK_VM._COVP_GND AMHO

R1431*
49.9

= MCP_CPU_COVP_VCC AVH3

o MCP_CPU_COVP_GND Avi2

docunent nunber).

oM T
Ul1400
MCP79- TOPO- B
BGA

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

CPU_DSTBP1#
CPU_DSTBN1#
CPU_DBI 1#

CPU_DSTBP2#
CPU_DSTBN2#
CPU_DBI 2#

CPU_DSTBP3#
CPU_DSTBN3#
CPU_DBI 3#

CPU_A3#

CPU_A4#

CPU_AS#

CPU_AG#

CPU_AT#

CPU_A8#

CPU_A9#

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

FSB

CPU_ADSTBO#
CPU_ADSTB1#

CPU_REQO#
CPU_REQL#
CPU_REQe#
CPU_REQB#
CPU_REQ4#

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

CPU_PECI
CPU_PROCHOT#
CPU_THERMTRI P#
CPU_FERRY

CPU_BSEL2
CPU_BSEL1
CPU_BSELO

CPU_RS0#
CPU_RS1#
CPU_RS2#

+V_DLL_DLCELL_AVDD
+V_PLL_MCLK
+V_PLL_FSB
+V_PLL_CPU

BCLK_VM._COVP_VDD
BCLK_VM._COVP_G\D

CPU_COWP_VCC
CPU_COMP_GND

=PP1V05_S0_MCP_FSB

del ay mat chi ng.

CPU_DO#-, Y43 FSB D _L<0> 710 87
CPU_D1#-WM2 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#n, 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> 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#- 33 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_D37#,R39 FSB_D L<37> 710 67
CcPU_D38#~R37 FSB D L<38> 7 10 87
CPU_D39#-,R38 FSB_D_L<39> 7 10 87
CPU_D40#~L37 FSB D L<40> 7 10 87
CPU_D41#-L39 FSB D L<41> 7 10 87
CPU_D42#-,L38 FSB D L<42> 7 10 87
CPU_D43#-,N36 FSB D L<43> 710 87
CPU_D44#-,N38 FSB D L<44> 7 10 87
CPU_D45#J39 FSB D _L<45> 710 87
CPU_D46#-,J38 FSB D L<46> 7 10 87
CPU_DA47#-J37 FSB D L<47> 7 10 87
CPU_D48#~L42 ESB D L<48> 7 10 87
CPU_D49#- M2 FSB D L<49> 7 10 87
CPU_D50#- P41 FSB D L<50> 7 10 87
CPU_D51#~N41 FSB D L<51> 710 87
CPU_D52#-, N0 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_D60# 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> > 7 10 87
CPU_BPRI #~AAM1 > FSB BPRI L @ o o
CPU_DEFERY AMO > FSB DEFER L o 0 o
BCLK_OQUT_CPU_R_&A2 » FSB CLK CPU P ooy 10 87
BCLK_OUT_CPU_N, &A1 » FSB CLK CPU N oo 10 67
BCLK_OUT_I TP_R_AL43 »> FSB CLK I TP_P fooTy 13 o7
BCLK_OUT_I| TP_N-AL42 -> FSB CLK | TP_N oo 1 67
BCLK_OUT_NB_R_AL41 > 87 FSB CLK MCP_P
BCLK_OUT_NB_N,AK42 o FSB CLK MCP_N
Loop- back cl ock for
BCLK_| N_N~AK41 -
BCLK_I N_R_AJ40 -
CPU_A20MHAFA1 » CPU A20M L fooT 10 07
CPU_| GNNE# AH39 - gu I GNNE_L o 10 67 NO STUFF
CPU_I NI T#-AH42 e U INIT L 10 87 1
CPUINTR_AF42_____  CPU INTR g 1007 I1?510440
CPUNV| AGAL | CPUNM o © 0 o Fiow
CPUSM#AHML CPUSM L o © o Q02
CPU_| AHA3 - CPU_PWRGD oD 10 13 87
CPU_RESET#,H38 » FSB CPURST L oD 5 10 13 57
CPUSLPH,AMB3 | FSB CPUSLP L o 0 o
CPU_DPSLP#~AN33 > CPU DPSLP_L oo 10 8
CPU_DPWR#~ AVB2 » FSB DPWR L oo 10 67
CPU_STPCLK#-AGA2 - CPU_STPCLK L [ooT 10 07
CPU_DPRSTP#~AN32 > CPU_DPRSTP_L [ © 10 62 87

89 14 22 24

MCP CPU | nterface
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SYNC_DATE=06/ 18/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREI
|

RS h R B =
| TO MAI NTAIN 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

NC. THE POSSESSOR

| N | S THE PROPRI ETARY

@ APPLE | NC. T

NONE

ST ZE | DRAW NG NUVBER REV.
051- 7546 A 0.0
SHT OF
14 96

8

7

6

1




D NVEM DQ<0> AP35 NDQ_):Q MCLKOA_O_N

<<<

3

ARERRDRD

<<
> > >

oM T oM T
U1400 U1400
MCP79- TOPO- B MCP79- TOPO- B
BGA BGA
(2 OF 11) (3 OF 11)
AL8 [MDQD_63 MDQS0_7_PLAL10 MEM A P<7> 26 88 a8 29 MEM B 63> AT4 |VDQL_63 MDQS1_7_P| AT2 MEM B P<7> 20 88
AL9 IMDQD_62 MDQS0_7_NHAL11 NMEM A_|  N<7> 26 88 88 29 MEM B_ 62> AT3 IMDQL_62 MDQS1_7_NRATL NMVEM B_| N<7> 20 88
AP9 INDQD_61 MDQS0_6_P|_ARB MEM A P<6> 28 88 o8 20 MEM B 61> AV2 [MDQL_61 MDQS1_6_P| AY2 MEM B P<6> 29 88
AN9 |VMDQD_60 MDQS0_6_N~ARY MEM A N<6> 26 88 a8 29 MEM B 60> AV3 IVMDQL_60 MDQS1_6_NHAYL MEM B N<6> 20 88
AL6 |MDQO_59 MDQS0_5_P| AW MEM A P<5> 28 88 a8 29 MEM B 59> AR |NDQL_59 MDQS1_5_P|_BB6 MEM B P<5> 20 88
AL7 |MDQ_58 MDQBO_5_NAVE o o VEM A DQS N<5> gy 26 00 o8 29 MEM B 58> AR3 |VMDQL_58 MDQBL_5_NBA6 o o NEM B DQS N<5> v 20 0
AN6 |VMDQD_57 MDQS0_4_P| AP13 MEM A P<4> 20 88 85 29 MEM B 57> AR IVMDQL_57 MDQS1_4_p| BALO MEM B P<4> 20 88
AN7_|VMDQD_56 MDQS0_4_NHARL3 MEM A N<4> 26 88 o8 29 MEM B 56> AU |VMDQL_56 MDQS1_4_NRAY1l MEM B N<4> 20 88
AR6_[NDQD_55 MDQS0_3_P|AV25 MEM A P<3> 28 88 68 29 MEM B 55> AY4 |MDQL_55 MDQS1_3_P| BB33 MEM B P<3> 20 88
AR7_INDQO_54 MDQS0_3_N-AVRS o o NMEM A DQS_N<3> CBD 20 o 88 20 NVEM B 54> AY3 [\DQL 54 MDQS1_3_NBA33 o o NMVEM B_DQS_N<3> CED> 20 8
AV6 |MDQD_53 MDQS0_2_P| AU30 MEM A pP<2> 28 58 08 20 MEM B 53> BB3 |VDQL_53 MDQS1_2_P| BB37 MEM B P<2> 29 88
A6 (NDQD_52 MDQSO_2_ N-AU29 MEM A N<2> 26 88 a8 29 MEM B 52> BC3 |MDQL_52 MDQSL_2_NBA37 MEM B N<2> 20 88
AN10 INDQO_51 MDQSO_1_P| AT35 MEM A_ _P<1> 20 88 88 29 MEM B_ 51> AW IVDQL_51 MDQS1_1_P| BA43 MEM B_ _P<1> 20 88
AR5 _|MDQD_50 MDQS0_1_NHAUSS MEM A N<1> 28 o8 08 20 MEM B 50> AVB (MDQL_50 MDQS1_1_NnAY42 MEM B N<1> 29 88
AU |VMDQD_49 MDQS0_0_P| AU39 MEM A P<0> 26 88 o8 29 MEM B 49> BA3 |NDQL_49 MDQS1_0_P| AT42 MEM B P<0> 20 88
AV5_IMDQD_48 MDQS0_0_NAT39 MEM A N<O> 2 58 o 20 MEM B 48> BB2 \NDQL_48 MDQS1_0_NAT43 MEM B N<0> 29 88
AU7_IMDQO_47 88 20 MVEM B 47> BB5 |MDQL_47
AUB INDQD_46 a8 20 NVEM B 46> BAS |NDQL_46
A9 NDQo_45 O o 20 MVEM B 45> BA8 [NDQ1_45 gee]
AP11 INDQO_44 88 20 MEM B 44> BC8 |MDQL_44
A IVDQD_43 88 20 MEM B 43> BB4 |VDQL 43
AY5 |\DQO_42 MRASO#AVLT o MEM A RAS L fooT 26 00 o 20cgry VMEM B DQ<42> «—»BA MDQ1_42 MRASL#AWE o MEM B_RAS_L oo
AW IMDQ_41 MCASO#[APL7 o MEM A CAS L foom 26 00 a8 29 MEM B 41> BA7 |MDQL_41 MCAS1#[\BALS o MEM B_CAS L [T 29 0
AV9 INDQO_40 MAEO#ARLT MEM A WE L oo 26 o o 20y VEM B_DQ<40> s Y8 IMDQL_40 MAE1#(BALE o MEM B_WE_L Qo 2 o
AULL |MDQD_39 o 20 MEM B 39> BA9 IMDQL_39
AVL1 [vDop 38 5 29 MEM B 38> BB10 |VDQL_38 s
AV13 |MDQD_37 88 29 NMEM B 37> BB12 |\DQL 37
AWL3 |VDQO_36 | o 20 MEM B 36> A2 IVDQL_36 |
ARL1 |MDQO_35 5 29 (BT NMVEM B_DQ<35> <—»BB8 VDQL_35
AT11 |VDQD_34 &  MBAO_2| AP23 - MEM A BA<2> o 20 8 88 29 NMEM B 34> BBY IMDQL 34 5 MBAL_2| BB29 - MEM B BA<2> o 20 s
ARL4 oo 33 = wero 1| AP19 5 NEMLA BA<1>  rdl,. w ey MEM B DO<33> o o Avi2 [uoor 33 = weai_i[BBIS | NEM B BA<I> o 0 e
AUL3 INDQO_32 m MBAO_O| AWL7 MEM A _BA<0> o 28 6 o8 29 MEM B, 32> BA12 \\DQL_32 m MBAL O BB17 _ MEM B_BA<0> T 29 8
AR26 |VDQD_31 88 29 MEM B 31> BC32 |MDQL_31
AU25_|VDQD_30 < o8 20 MEM B 30> AVB2 [vpa1_30 <
AT27 IMDQD_29 88 20 NMEM B_| 29> BA35 |MDQL_29
AR7 voco 28 () o MEM B_DQ<28> avas |voar 28 ()
AP25 INDQD_27 68 20 MEM B 27> BA32 \\DQL_27
AR25 |\pop_26 MAO_14| ARZ3 o MEM A A<14> o 28 o - VEM B 26> BB32 |Npo 26 MAL 14| BA2O o MEM B A<14> ooy 29 0
— MAO 13| AULS NMEM A A<13> 26 88 — MAL 13| BA14 NMEM B_A<13> 20 88
AP27 |NDQD_25 — —> oo a8 29 MEM B 25> BA34 |\DQL_25 — —-> lesing
— MAO 12| AN23 MEM A A<12> 28 88 MAL 12| AV28 MEM B A<12> 26 88
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«» rrmy_EXCARD_CLKREQ L o M5 ek By pio st pes meFok pleis  ,  PCIE CLKI0OM EXCARD P m oo oo
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., _TP_PE4_CLKREQ L 16 el oy rio 16 PEa ReFak pl313 |, TP PCIE CLKIQOM PE4P
s _TP_PE4A_PRSNT_L —» L18HPEE_PRSNT#/ GPl O_46 PE4_REFCLK NHIS o TP PCI E CLK100M PEAN
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» oy GMUX_JTAG TDO > MOJPEG PRSNTA/ GPIO 48 PE6_REFCLK NM4 TP PCI E_CLK100M PE6N
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a2 MCP_M | _COVP_GND B27 |M | _COWP_GND M| _RESET#[1J23 _o ENET_RESET L o 5 0
. PP3V3_SO_MCP_DAC .. R1860° 11RO10£|3<61
R1811 +V_RGB_DAG_J32 103 mA 206 mA (AO1) 28
49.9 +V_TV_DAG K32 J103 m Vi Hisw
160 ;s 1TP_MCP_RGB_DAC RSET C39 |RGB_DAC_RSET - = 202, 02"
55, .. _TP_MCP_RGB_DAC_VREF B38 |RaB_DAC. VREF oo cuko| 31y MCP DDC CLKO
DDC _DATAO| A3l o o MCP_DDC DATAO
7 8 > RGB_DAC RED| B39 o TP_MCP_RGB_RED 25 RGB DAC Di sabl e:
= A39 TP_MCP_RGB_GREEN 25 Ckay to float all RGB_DAC signals.
8 25 MCP_TV_DAC RSET E36 |TV_DAC_RSET RGB_DAC_GREE > y .
> 25@ MCP TV DAC VREF A35 |1y DAG VREF < RGB_DAC BLUE| B40 TP_MCP_RGB_BLUE 25 DDC_CLKO/ DDC_DATAO pul | -ups still required.
— D RGB_DAC_HSYNCL A0 TP_MCP_RGB HSYNC
RGB_DAC_VSYNCLA4L o TP_MCP_RGB_VSYNC 25
TV / Conponent . .
s =PP3V3_S5_MCP_GPI O C / Pr  Tv.DACRED A3 CRT_IG R C PR o = TV DAC Di sabl e:
Y / Y TV_DAC GREEN.B36 _ CRT IGGYY 25 89 Ckay to float all TV_DAC signals.
25 MCP K27M XTALI N o C38 AL —> oD y [¢]
R1820* % NOP %KNM XTALOUT 5 oo Conp / Pb  Tv.pAC BLUE| 36 CRT_IGB COVP_PB_ (or, 2500 Okay to float XTALIN_TV and XTALOUT_TV.
475|§J - - TV_DAG_HSYNG GPI ©_44] D86__y. CRT | G HSYNC - DDC_CLKO/ DDC_DATAO pul | -ups still required.
%ig\é\/ TV_DAC_VSYNC/ GPI O 45| G37 CRT_I G VSYNC oy 25 8
2
A CEy LPCPLUS GPI O E16GPI O 6/ FERR*/ | GPU_GPI O_6 | FPA_TXC P| B35 _ LVDS IG A CLK P Qo o 0
oy DP_1 G CA DET B15-|GPI O 7/ NFERR*/ | GPU_GPI O 7 | FPA_TXC_NC35 g, LVDS IG A CLK N T 5 e
o VBB 16 B0 P (592 20109 oo oo s o | VS 16 ADOTA R0 e
Interface Mode . LVDS | G BKL_ON <«_E37 |LCD_BKL_QN/ GPI O 59 I FPA_TXDO_N —»> oD °° %
o - L BKL_ ~ | FPA_TXD1_P| D32 g LVDS | G A DATA P<1> 03 89
MCP Si gnal TMVDS/ HDM Di spl ayPor t » - LVDS |G PANEL PVR «—F40 LCD PANEL_PVR/ GPI 058 I | FPA_TXDI N.C22_ | LVDS 1 G A DATA N<1> o2 ...,
D33 o 80
=MCP_HDM _TXC_P/ N TMDS_I G TXC P/ N DP_I G M__P/ N<3> o =MCP_HDM _TXC P <35 [FDVI_TXC_P/ M.O_LANE3_P | FPA_TXD2_P) —> LVDS |G A DATA P<2> rony
— — — 2V < - | FPA_TXD2 _NRC33 LVDS | G A DATA N<2> 83 8o
=MCP_HDM _TXD_P/ N<O> | TMDS_| G_TXD_P/ N<O> | DP_I G_M__P/ N<2> o cop_=MCP_HDM _TXC N < E35./HDM _TXC_N/ M.O_LANE3_N O S LVDS | G A DATA Pe3- 22
=MCP_HDM _TXD_P/ N<1> | TMDS_I G_TXD_P/ N<1>| DP_I| G_M._P/ N<1> Z I FPA_TXDG_P - oD © *0
=MCP_HDM _TXD_P/ N<2> | TMDS_| G_TXD_P/ N<2>| DP_| G_M__P/ N<O> » coy-=ME_HDM _TXD P<0> «—S35HOM _TXDO_P/ M.0_LANE2_P | FPA_TXDS_ oS4y LVDS 1 G A DATA N<3> g e
_NCP HDM DDC_CLK TMDS_| G_DDC_CLK DP 1 G DDC CLK s oo =MCP_HDM _TXD_N<0> < F35HDM _TXDO_N MLO_LANE2_N < WF: | FP is capable of LVDS (1.8V) or TMDS (3.3V), need aliases
:I‘ op DDC_ NDS DOC_ | G DDC | s o =MCP_HDM _ TXD P<1> <33 |HDM _TXD1_P/ M.O_LANEL_P
=MCP_ E% HPD ATA %\/DS :g HPD ATA g‘: g_HPD_DATA » aom=MCB_HDM._TXD N<1> sagou porvmotwern [ ilgilond o txg :g g &E EI g
DP_I G AUX_CH_P/ N TP_DP_I G_AUX_CHP/ N| DP_| G_AUX_CH_P/ N » =M HDM _TXD Pe2> «—J33 DMl _TXC2_P/M.0_LANEO_P o - w
— =T s oo =MCP_HDM _ TXD N<2> < B3HDM _TXD2_N M.O_LANEO_N | FPB_TXD4_P[ J29 LVDS | G B_DATA P<O0> myym o5 00
NOTE: 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
NOTE: 20K pul | -down required on DP_HPD_DET. o0 50 qoop—DP_1 G AUX_CH P < D43 |DP_AUX_CHO_P | FPB_TXD5_P| L29 o LVDS | G B DATA P<1> o s
NOTE: 1K pul | -down required on DP_1G AUX_CH N if DP is used. o a0 qoomp PP G AUX CH N < A34DP_AUX_CHO_N < | FPB_TXD5_NoK29 LVDS | G B DATA N<1> o 6360
: i | | hifti i f | | FPB_TXD6_P| L30 o LVDS | G B DATA P<2> ryym oas
NOTE: Ik—)|DM pgrt r equi !'gs Hcs:ve -s :j t: ngh IFIP |Tnt er acﬁ can + oy =DVI_HPD_GMUX_I NT (See be O\i 31 pLUG DET2/ GPI 0 22 | | FPB_TXD6_NK30 _p LVDS_| G B_DATA_N<2> 50 11 ao
Igvglseshit ?t g::g\” e HDM or dual - channe MDS wi t hout s >—=MCP_HDM _HPD _»F31 HPLUG DET3 I I | FPB_TXD7_P_ N30 LVDS | G B _DATA P<3> o0
LVDS: Power +VDD_| FPx at 1.8V 2+ _=PP3V3RIV8_SO_NCP_| FP_VDD | FPB_TXD7_NOMBO__, LVDS | G B DATA N<3> s oo
Dual - channel TMDS: Power +VDD_I| FPx at 3.3V 190 mA (AOl 1.8V) t+VDDJ FPA
LVDS | G DDC CLK
s _PP3V3_S0_MCP_VPLL +VDD_| FPB DDC_CLK2/ GPI O 23] 30 o e
16 mA (A01) + +V_PLL_| FPAB DOC_DATA2/ GP1 0 24, B30 o 5 LVDS 1G DATA <D
MZQ +V_PLL_HDM DDC CLka| D81 =MCP_HDM _DDC CLK o ¢
255 _=PP1V05_S0_MCP_HDM _ VDD +VDD_HDM DDC_DATA3| E31 o o =MCP_HDM _DDC DATA D
95 mA (A01)
00 25 (OOT} MCP_HDM _ RSET J31 |HDM _RSET | FPAB_RSET|_E32 MCP_| FPAB RSET T 25 89
o 25 oo MCP_HDM _ VPROBE J30 |HDM _VPROBE | FPAB_VPROBE|_ G31 MCP_| FPAB_VPROBE [T 25 0
850
GPIGs 57-59 (if LCD panel is used): B% o _
In MCP79 these pins have undocunented internal 62" MCP Et hernet & G aphl CS
pull -ups (~10K to 3.3V SO). To ensure pins are |ow -
by default, pull-downs (1K or stronger) nust be used. L SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
- NOTI CE OF PROPRI ETARY PROPERTY
=DVI _HPD_GVUX_I NT: PRCPERTY O pop € CplIFeR TG T FosSESSCR
Alias to DVI_HPD for systens using |FP for DVI. | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
Alias to GMUX_INT for systenms with GVUX Il NOT TO REPRODUCE CR COPY I T
Alias to HPLUG DET2 for other systens. 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
Pul | -down (20k) required in all cases.
SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
@ APPLE | NC. e — -
18 96
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE
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oM T
U1400
MCP79- TOPO- B
BGA
(7 OF 11)
010 PCl _REQO_L T2 PCl _REQD# PCl_GNTO#[,R3 > TP_PCl _GNTO_L
w1 PCl_REQL_L VO PCI _REQL#/ FANRPM2 PCl _GNT1#/ FANCTL2 ,U10 > TP_PCl _GNT1_L
19 o CRTMUX_SEL_TV_L T3PCl _REQR#/ GPl O_40/ RS232_DSR# PCl _GNT2#/ GPI O_41/ RS232_DTR#[yR4 > GMUX_JTAG TMS oo ©
w00 o AUD | PHS SW TCH EN W pci _REGB#/ GPI O_38/ RS232_CTS# PCI _GNT3#/ GPl O_39/ RS232_RTS#[jULL > GWX_JTAG TDI oo ©
1y MCP_RS232 SIN L T4 |PCl _REQa#/ GPI O 52/ RS232_SI N¢ PCl _GNT4#/ GPl O_53/ RS232_SOUT#|,P3 -> MCP_RS232_SOUT_L oo
%0 13CB) MCP_DEBUG<0> AC3 |pCi _ADO PCl _CBEO#|,AA3 TP_PCl _C BE_L<0>
0 1B MCP_DEBUG<1> AE10 |pci_ADL PCI_CBEL#[AA6 TP_PCl _C BE L<1>
0 1A MCP_DEBUG<2> ACA |pci_AD2 PCl _CBE2#|AALL TP_PCl _C BE L<2>
0 12CED MCP DEBUG<3> AE11 |pci_AD3 PCI _CBE3#R WO TP_PCI _C BE L<3>
o0 1acaryMCP_DEBUG<4> AB3 |pCi AD4 S S i —
% 13y MCOP_DEBUG<5> AGE |pai_ADs POl DEVSEL#|,AA9 —s TP_PCl _DEVSEL_L
%0 13gay MCP_DEBUG<6> AB2 |pCi _AD6 PCl _FRAVE# | Y4 TP_PCl _FRAME L
%0 13cgry MCP_DEBUG<7> AC7_|pai _AD7 PCI_IRDY#AAI0 o o TP PC IRDY L
TP_PCl _AD<8> ACB |pCi _ADB PCl _PAR_YL TP_PCl _PAR
TP_PCl _AD<9> A2 |pa ape PO _PERR¥/ GPI O_43/ RS232._DCDH |ABY TP_PCl _PERR L
TP_PCl _AD<10> A |pCi_ADLO PCI _SERR# WAAT TP _PCl _SERR L
TP_PCl _AD<11> ACL0 |pai_ADL1 PCl _STOP#R Y2 —> TP_PCl _STOP L
$E ﬁg: ﬁ&igz A oz PCI_PNE#/ GPI O_30},TL - PM LATRI GGER L [ = =
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#RRL1 e TP_PCl _RESET1 L
TP_PCl _AD<18> W |pa _AD18 e
TP_PCl _AD<19> W _|pci _AD19
TP_PCl _ AD<20> V3 AD2
TP_PCl _AD<21> v Ja “res PCI_CLKO| RS > TP_PA _CLKO
TP_PCl _AD<22> V2 lpa_AD22 PCI_CLKL| R7 - ;P PCl KCLI\K/Il =
TP POl _AD<23> V8 pa A POl _cLk2| R8 - 0 PCl _CLK33M MCP
TP_PCl _AD<24> U3 |pcl AD24
TP_PCl _AD<25> W1 |pa_Ames '‘R1910
TP_PCl _AD<26> W2 |pcl AD26 506
TP_PCl _AD<27> B |pa D27 it e
TP_PCl _AD<28> Ul lpa AD28 2402 _
TP_PCl_AD<29> % PCJ:ADZQ POl _CLKI N_RO o » PCl _CLK33M MCP PLACEMENT_NOTE=PI| ace cl ose to pin R8
TP_PCl _AD<30> T5 |pai_AD30 -
TP_PCl _AD<31> U7 _|pcl _AD31
TP _PCl I NTW L P2 {PCI _| NTW#
e T = Pa_| N LPC_FRAVEH|ADA 4+ LPC_FRANE R L RI960 22 1,,,2 . ] LPC_FRAVE L 15 e as 0
TP PCl INTZ L NP 1 NTZH LPC_PWRDWN#/ GPI O_54/ EXT_NM #[yAEL2 LPC PWRDWN L [T 42 44
LPC_RESETO#HAES > LPC RESET L [oOTS 26 83 90
TP_PCl _TRDY L Y3PCl _TRDY# O
LPC_ADO| ADB - LPC AD R<0> R1950 22 2 LPC_AD<0> Q@ 2w
a2z ormy PM_CLKRUN_ L ADLLPCI _CLKRUNA/ GPI O_42 al trcap[ A2 o o | LPC AD R<1> [O51 22 . 2 S% TISWW-LF 402 | pc_AD<1> B> 42 44 53 %0
LPC AD2| ADL o o | LPC_AD R<2> [952 22 2 5% ITI6W M-LF 402 | pC AD<2> B 42 48 52 %0
5 FW PMVE_L r22 ] om0 10 Int PU = LPcADe|AD5 o o | LPC AD R<3> [053 22 2 5% UISWWELE 402 | pC AD<3> g 4z s o9 o0
TP _LPC DRQO_L AE1 ) pC DRp# | Nt PU 5% 17 I6W MF-LF 402
s s2ggry LPC SERI RQ AE6 |LPC SERIRQ | nt PU LPC_CLKO| AE9 - LPC CLK33M SMC R ooT 26 9%
W24 |eNDes GNDog| Y26 lle-KQGJ-
U26 |GND66 GND99| Y27 5%
W9 |enpe7 GNDLOO| ABL8 i
W |anpes aND1O1| H34 2402
U8 |GND69 GND102| AB20 Strap for Boot ROM Sel ection (See HDA_SDOUT)
V16 |aND70 GND103| AB21 =
V17 |GND71 GND104 | AB23
V18 |GND72 GND105| AB24
V20 |aND73 GND106| AB25
V22 |GND74 G\D107 | AB26
V24 |GND75 GND108| AB27
V26 |aND76 GND109| AB28
V27 |aND77 D GND110| AB34
V28 |GND78 GND111| AB37
V33 |GND79 G\D112| AB4
V37 |GNDBO GND113| AB40
V4 |anpsl GN\D114| AC22
V40 |GND82 GN\D115| AC36
V7 _IGND83 GN\D116| ACA0
V20 |GNDB4 GND117| AB33
W22 |GND85 GND118| ACS
W24 |GNDB6 GND119| AD16
V86 |aND87 GN\D120| ADL7
W0 |GND88 G\D121| AD18
W3 |GND89 G\D122| AD19
Y16 |GND9O GND123| AD20
Y17 |GND91 GN\D124 | AD24
Y18 |GNDo2 GND125| AD25
Y19 IGNDO3 GN\D126| AD26
Y20 |GND94 G\D127 | AD27
Y22 |GNDOS GND12g| 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 8.2K1 2 '
PCl _REol_L _991 8. 2K 1 > 5% 1/16W M- LF 402 |
CRTMUX_SEL_TV_L [992 8.2K: 2 S% 1MW NMELF 402 7
MCP_RS232_SIN L R1994 8.2K1 2 5% I/I6W M--LF 2402

5% 1/16W MF-LF 402

MCP PCl & LPC
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Current

nunbers from enai |

=PP3V3_S5_MCP_GPI O ; ;5

a1
o

B e}
Sroal
NTESN

‘R2053
8. 2K
S%

1/ 16W
M- LF
2402

oM T
U1400
MCP79- TOPO- B
BGA
(8 CF 11) External A
o 20 qor SATA HDD R2D C P - AJ7 |SATA_AO_TX_P UsBo_P| C29 USB_EXTA_ P 40 90
5 39 (OOT} SATA HDD R2D C N - AJ6{SATA_AO_TX_N USBO_N[5D29 USB_EXTA_N 40 %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 [y SATA_HDD D2R P > AJ4 |SATA_AO_RX_P USBI NSD28 o o USB MNI N = pyow
External D
usB2 p| A28 USB_EXTD P .00
USB2_NB28 o ,  USB EXTD N B 5 o
5 39 (00T} SATA ODD R2D C P - AJ1l |SATA AL_TX_P Caner a
o 3 (oo SATA ODD R2D C N - AJ10SATA Al_TX_N usB3_p| F29 USB_CAMERA P 31 %0
USB3_NG29 o o, USB_CANMERA N B o
5 39 TR SATA_ODD D2R N > AJ9 SATA Al_RX_N IR
5 3 TRy SATA ODD D2R P > AK9 |SATA_Al_RX_P usB4_p| K27 USB IR P a1 %0
USB4_NL27 USB IR N a1 90
Geyser Trackpad/ Keyboard
uses_p| 326 USB_TPAD P 50 %0
TP_SATA C R2D CP - AK2 |SATA_BO_TX_P USB5_NyJ27 o o USB_TPAD_N CBD 0 %
TP_SATA C R2D CN - AJ3{SATA BO_TX_N Bl uet oot h
usB6_P|_F27 USB BT P 31 90
TP_SATA C D2RN > AJ2 {SATA_BO_RX_N usB6_NR&27 USB BT_N 31 90
TP_SATA C D2RP > AJ1 |SATA_BO_RX_P External B
< use?_p| D27 USB_EXTB P 0 %0
m USB7_NRE27 USB_EXTB_N 40 90
l_ (/') ExpressCard
TP_SATA D R2D CP - AV |SATA B1_TX_P < uses_p| K25 USB_EXCARD P 52 50
TP_SATA D R2D CN - AL3_|SATA B1_TX_N :) UsB8_NpL25 USB_EXCARD N v 00
(/) External C
TP_SATA D _D2RN > AL4 SATA B1_RX_N UsB9_p| H25 USB_EXTC P 9 %0
TP_SATA D D2RP . AK3 |SATA B1_RX_P USBY_NJ25 s USB EXTC N Co> © %
USB10_P| F25 TP_USB_10P
USB10_NG25 TP_USB_10N
TP_SATA E_R2D CP - ANL |SATA CO_TX_P
TP_SATA_E R2D CN - AML_|SATA_CO_TX_N USB11_P| K23 TP_USB_11P
i usBlI NpL23 o o TP USB 1IN
TP_SATA E_D2RN - AM {SATA_CO_RX_N
TP_SATA_E_D2RP - AMB|SATA CO_RX_P
USB_OCO#/ GPI O 255L21 o
USB_OC1#/ GPI O 26 K21 o
USB_OC2#/ GPI O 27/ MGPI O321 o
TP_SATA F_R2D CP - AP3 |SATA C1_TX_P USB_OC3#/ GPI O 28/ MGPI OpH21 o
TP_SATA F_R2D CN - AP2 {SATA_C1_TX_N
TP SATA F D2RN R ANS JaTA 1 RX N +V_PLL_usB| L28 PP3V3_SO0_MCP_PLL_USB .,
TP_SATA F_D2RP - A JsaTa 1 RX P 19 mA (A01)
USB_RBI AS_GN\D|_A27 0 MCP_USB_RBI AS_GND
R2060*
TP_MCP_SATALED L - E12 |SATA LED# GN\D131| AD35 806
GND132| AD37 17160
AD38 M- LF
. _PP1V0O5_SO_MCP_PLL_SATA AE16 |+v PLL_SATA GND133 202,
- = GND134 | AE22
84 mA (A01) GND135| 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 GND138| AD6
— GND139| AF16
AGL9_|+DVDDO_SATA4
. _=PP1V05_S0_MCP_SATA_DVDDL enoLao 2B
+ AHI7 |+DVDD1_SATAL ggﬁé 20
AHL9 |+DVDD1_SATA2 aDL43| AF22
s _=PP1VO05_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 G\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
AN14 |+ AVDD1_SATAL GND155| AG36
AL14 |+AVDDL_SATA2 GND156 | AGA0
AML3 |+AVDD1_SATA3 GND157| AH18
AMLA |+ AVDDL_SATA4 GND158| AH20
GND159| AH22
e MCP_SATA TERMP AE3 |SATA_TERMP GND160| AH24
2RO =
%7%16\3 If all SATA Ax & Bx pins are not used, ground DVDDO_SATA and AVDDO_SATA.
Zzlg.zw If all SATA Cx pins are not used, ground DVDD1_SATA and AVDDl1_SATA.

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

docunent nunber).
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oM T
%MT%QOB =PP3V3R1V5_S0_MCP_HDA ., .
7 mA (A01)
(9 ooy 11)
+V_DUAL_HDA1| J16 1R2160
+V_DUAL_HDA2| K16 8 2K
l/lGW
<E 2402 R2170
0 50 [rmy_HDA_SDI NO o GI5 DA SDATA 1 N0 A HDA_SDATA oUT|_F15 w2 HDA_SDOUT_R 1085 2 HDA SDOUT _ goomew o ___________ ‘
Int PD T Ro171 Mo | Bl S Boot Sel ect |
402
TP_M.B_RAM SI ZE s 914 {DA SDATA I NL/ GPI O 2/ PS2_KB_CLK HDA_BI TaLK]_E15 waHDA BIT LK R 1,323 2 HDA_BI T_CLK rymy o a0 ' I/ F | HDA_SDOUT | LPC_FRAVE# |
I nt PD 5% |
1/ 16W
i R22]272 | LPC 0 0 :
_ TP_M.B_RAM VENDOR o J15 |HDA SDATA | N2/ GPl O 3/ PS2 KB DATA HDA RESET#[-K15 021 HDA RST R L 1 2 HDA RST L 54 90 |
24 218 _=PP3V3RI1V! MCP_HDA —> \ ! | ) _KB_| | oo |
3V3 5_S0_ - (MXM_OK for MXM syst ens) Int PD 5w I PC 0 1 |
R2110 R2A73 Vi ' SPIO 1 0 !
A HDA_SYNG_L15 wg HDA_SYNC R 1 2 HDA_SYNC [ 5+ % ‘ |
/6w 5% ISPl 1 1 1 |
M- LF 1/ 16W
402 M5k : |
s MCP_HDA PULLDN_COVP AL5 |HpA_PULLDN_COMP HDA_DOCK_EN#/ GPI O_4/ PS2_MB_CLKKL7 MCP_GPI O 4 " ISPIO = SPI_CSO_L, SPI1 = SPI_CS1_L |
HDA_DOCK_RST#/ GPI O_5/ PS2_MS_DATARL17 AUD 1 2C I NT_L am oz 'R1961 and R2160 sel ects SPI 0 ROM by |
.« _PP1VO5_S0_MCP_PLL_NV default, LPC+ debug card pulls |
37 mA (A01) 20 mMA ¢ AEL8 |+Vv PLL_NV_H SLP_S3#GL7 PM SLP_S3_L [OOT 7 34 37 42 44 8 81 83 | LPC_FRAI\/E# high for SPI1 ROM overri de. |
AEL7 J17 PM SLP_RMGT_L N
17 m V_PLL_SP_SPREF SL:ZENS;: e PM SLP S4 L o> :NOTE: MCP79 does not support FWH, only |
= oD @0 42 43 o0 LPC ROME. So Apple designs will |
22 _PP3V3_G3_RTC . —sPl CS1 R L USE MB 24 o6 1/ PorON Ok SPI GS1 : not use LPC for Boot ROM override. |
@ - ) L _ THERM DI OO P| B11 MCP_THVDI ODE_P 10 05 :
43 a2 37 34 SMC_ADAPTER EN _» L264GPI O_12/ SUS_STAT#/ ACCLMIR - - jeeing NOTE: MCP79 rev AO1l does not support I
— THERM DI 00E_NoCLL MCP_THMVDI CDE N [ « o ! SPI1 option. Rev BOl will |
R2120% ['R21l21 TP_SB_A20GATE o K3 l2osaTE  Int PU e e T
1 18% 1% o TP_MCP_KBDRSTI N L —»L134KBRORSTIN | Nt PU MCP_VI DO/ GPI O_13| L20 MCP_VI D<0> o |'R2180 e oo |
B i s = ry_SNC_WAKE SO _L > CledsiopvEs Int PU (S5) NCP_VI DL/ GPI ©_14]_NBO MCP_VI D<1> T 21 55 ! BUF_SI O CLK Frequency |
2 2 42 2y SMC_RUNTIME SCI L _» CIBJEXT sM/GPIO32# I nt PU (Sb5) MCP_VI D2/ GPI O_15| M1 MCP_VI D<2> oo 21 e ‘ Fr equenc |
! a Y | HDA_SYNC ‘
SM | NTRUDER L _» B20(I NTRUDER# SPKR_C13 MCP_SPKR oD ‘
- TBEOT_ MODE_USER ‘ 24 MHz 1 |
s TP_MCP_LID L —» M54Lip# I nt PU (S5) 1 - | ‘
w2 [w, PM_BATLOW L o eaduies Int PU (S5) SvB_cLKo| L19 SMBUS_MCP_0_CLK T 7 5 45 %0 R2181 ‘ 14. 31818 Mz !
SVB_DATAO| K19 SMBUS_MCP_0_DATA B 7 13 45 % USER node: Nor nal I
o1 o2 oy PM_DPRSLPVR _» M2 |oPU DPRSLPVR ‘ ) SMB_CLK1/ MSMB_CLK| G21 SMBUS_MCP_1_CLK oD = % lllﬁ‘é\' SAFE node: For ROMBIP - —————————————————— — — — -
SVB_DATAL/ MSBMB_DATA| F21 SMBUS MCP_1_DATA CB 45 % 2402 recovery r- - T - - T - - - - = = === = = = |
22 20 [y PM_PWRBTN L s ClofpwreTnt I Nt PU (S5) N SVB_ALERT#/ GPI O_64[,V23 AP_PVR_EN Qo 25 o1 2 Connects to SMC f | SPI Frequency Sel ect |
2 23 [T PM SYSRST DEBOUNCE_L _»_ Di6JrsTBTN% | Nt PU L au?gﬁgt isc ?ecover ;)r | ‘
— ) S (@ oo e NEM EVENT_L P  Frequency|SPl_DO|SPI_QLK
> RST_| - > FANCTLO/ GPI O 61| AL2 ODD_PWR_EN L o | [
(MGPI OB)  FANRPML/ GPI O 63| D12 SMC 1 G THROTTLE L o | 31 MHz 0 0 ‘
+ rmy_PM_RSMRST_L _»_ D20 |pureD sB FANGTLL/ GPI O 62| CL2 ARB_DETECT <
2 [y MCP_PS_PVRGD _»E20 |ps_PvReD - . \ 42 Mz 0] 1 \
I I
2 oy MCP_CPU VLD s C17 lcPu D CPUVDD_EN_D17 MCP_CPUVDD_EN oo = | 25 Mz 1 0 |
I I
23 13 & [T J$ﬁG MCP $DI —» E19 TAG TDI I nt PU SPI_CS0/ GPI O_10[_Cl4 SPI_CSO_R L 44 90 I 1 Mz 1 1 I
- o _JTAG MCP_TDO < F19 |37AG TDO om oLkl o1 & 11| D13 SPI_CLK_R T e ! i !
2 13 6 oy JTAG_MCP_TNVS > J19 yTAG T™MS I Nt PU = — s SPL M SO D> NOTE: Straps not provided on this page
SPI_DI/GPIO 8 44 90 .- - _ T __ - _ - - _ __~_r-="_ |
w5 s > JTAG MCP_TRST_L o J18]3TAG TRST# e v =P MO R Jany|
e JTAG MCP_TCK @9 iaG Tk _ ) 2 90
o . MCP_ > R o>
20 I MCP_CLK25M XTALI N o A16 IXTALIN SUS_CLK/ GPI O_34| B18 PM CLK32K SUSCLK R oo 2 %
20 T} MCP_CLK25M XTALOUT <« B16 [xTALOUT BUF_SI O CLK|_AE7 TP_MCP_BUF_SI O CLK
20 TR RTC CLK32K XTALI N _» A19 IXTALIN_RTC TEST_MODE_EN| K22 MCP_TEST MODE_EN
20 T} RTC CLK32K XTALOUT < B9 IXTALOUT_RTC PKG _TEST| L22
'R2163 'R2190
R2150'| |'R2151 10K 1K
10K 100K lllGW 1/16W
5% 5% M- LF
1/ 16W 1716w 2402 2402
M- LF M- LF
4022 2402
B =PP3V3_SO_MCP_GPI O ; 1
HDA Qut put Caps RS EREe
1 1 1 1
For EM Reduction on HDA interface |1QO2K140 1R()2K141 1R()2K142 1R()2K143
5% 5% 5% 5%
1/16W 1/16W 1/16W 1/16W
HDA_SDOUT_R 2 90 ,405"F 462" ,405"F ,405"F
HDA BIT CLK R, o MCP_GPI O 4
HDA RST R L 21 90 AUD |1 2C I NT_L 21 59
HDA_SYNC_R oo NEM EVENT_L 0 MCP HDA & M SC
SMC | G THROTTLE L 21 a3 MCP_VI D<0> ,, ¢ _
C2170 Cc2172 MCP_VI D<1> ,, o SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
105@:: 1053@ . ARB_DETECT n MCP_VI D<2> ,, NOTI CE OF PROPRI ETARY PROPERTY
CERM 2 CERM 2
402 402 1%0]{(47 1m 155 1m 156 ;&L:F?;ﬁ?;léggb%D HER%KI:!\I #EETE&EEgRI ETARY
1C2171 1 C2173 6w lllGW 1/16W | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
lOPF lo F QIE-ZLF 402 402 Il NOT TO REPRODUCE OR COPY | T
Zz‘gM Z%M 2 2 2 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
402 402 1 STZE | ORAW NG NUVBER REV.
‘ i - = @ D 051- 7546 A0.0
L APPLE | NC. SoATE = =
21 926
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE
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Current

AH26

oM T

AH33

AH34

AH37

AH38

AJ39

AK10

AK33

AK34

AK37

AK4

AK40

AL36

AL40

ALS

AMLO

AML6

AML8

AMRO

AVR2

AMVR4

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

ARA4A3

AWMI3

AY10

AV12

AY30

AY33

AY34

AY37

AY38

AY41l

U1400
MCP79- TOPO- B
BGA

(11 OF 11)
GN\D161 GN\D253
GN\D162 GN\D254
GN\D163 GN\D255
GN\D164 GN\D256
GND165 GND257
GND166 GND258
GN\D167 GND259
GN\D168 GND260
GN\D169 GND261
GN\D170 GND262
GND171 GND263
GN\D172 GND264
GN\D173 GND265
GN\D174 GND266
GN\D175 GND267
GN\D176 GN\D268
GN\D177 GND269
GN\D178 GND270
GN\D179 GND271
GND180 GND272
GN\D181 GND273
GN\D182 GND274
GN\D183 GN\D275
GN\D184 GND276
GND185 GND277
GN\D186 GN\D278
GN\D187 GND279
GN\D188 GND280
GN\D189 GN\D281
GND190 GND282
GND191 GN\D283
GN\D192 GN\D284
GN\D193 GN\D285
GN\D194 GN\D286
GND195 GND287
GND196 GN\D288
GN\D197 GN\D289
GN\D198 GND290
GND199 GND291
GND200 GND292
GND201 GND293
GND202 GN\D294
GND203 GN\D295
GND204 GND296
GND205 D GND297
GND206 GND298
GND207 GND299
GND208 GND300
GND209 GND301
GN\D210 GND302
GND211 GND303
GND212 GND304
GN\D213 GND305
GN\D214 GND306
GN\D215 GND307
GN\D216 GND308
GN\ND217 GND309
GN\D218 GND310
GN\D219 GND311
GND220 GND312
GND221 GND313
GND222 GND314
GN\D223 GN\D315
GN\D224 GND316
GN\D225 GND317
GN\D226 GN\D318
GND227 GND319
GN\D228 GND320
GN\D229 GND321
GND230 GND322
GND231 GND323
GND232 GN\D324
GN\D233 GND325
GN\D234 GND326
GN\D235 GND327
GND236 GN\D328
GN\D237 GND329
GN\D238 GND330
GN\D239 GND331
GND240 GND332
GN\D241 GND333
GND242 GND334
GN\D243 GND335
GN\D244 GND336
GN\D245 GND337
GN\D246 GND338
GN\D247 GND339
GN\D248 GND340
GN\D249 GND341
GND250 GND342
GND251 GND343
GN\D252

AV40

BA1

AVB1

AY6

L35

BC33

BC37

BC41

AY14

BCS

D10

D14

D15

D18

D19

D22

D23

D26

D30

D37

E13

E17

E21

E25

E29

E33

F12

F16

F32

F8

Glo

G12

Gl4

Gl6

BC12

X2

X4

AW20

G34

A3

H11l

H15

AVB5

H23

ANS

&0

Ji12

K10

K12

K18

K26

K37

K4

K40

K8

AUL

L40

L43

MLO0

MB4

M35

M7

Y28

Y33

Y34

Y35

Y37

Y38

AB17

AB16

AN26

AD7

M1

AB19

AY13

P11

Y6

T11

Vil

Y11l

AH16

T22

nunbers from enai |

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

46 20 s _=PPVCORE SO0_MCP

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

2622 _PP3V3_G3_RTC

10 uA (XR)
80 uA (SO)

docunent nunber).

oM T
U140
MCP79- TOPO- B
BGA
(10 OF 11) =PP1V05_S0_MCP_FSB 89 14 24
+VDD_CORE1 +VTT_cpPul| R32 1139 mA 1182 mA (A01)
+VDD_CORE2 +VTT_CPU2| AC32
U25 |+vDD_CORE3 +VTT_CPus| E40
AHL2 |+vDD_CORE4 +VTT_cPu4| J36
AGLO |+VDD_CORES +VTT_CPUS| N32
AG5_|+VDD_CORE6 +VTT_CPUB| T32
Y21 |+vDD_CORE7 +VTT_cpPur| W32
Y23 |+VDD_CORES +VTT_CPUB| V32
AALG |+VDD_CORE9 +VTT_CPU9| VB2
AA26 |+vDD_COREL0 +VTT_cpuio| P31
AA27 |+vDD_COREL1L +VTT_CPUL11| AF32
AA28 |+VDD_ CORE12 +VTT_CPU12| AE32
ACL6 |+VDD CORE13 +VTT_CPU13| AH32
ACL7 |+VDD_CORE14 +VTT_CPU14| 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| 40
o AC27 |+vDD_CORE23 +VTT_CPU23| A1
AC28 |+VDD_CORE24 +VTT_CPU24| A2
AD21 |+VDD_CORE25 +VTT_cPuz2s| D39
AD23 |+vDD_CORE26 +VTT_CPuze| D40
W27 |+vDD_CORE27 +VTT_CPU27| D41
V25 _|+VDD_CORE28 +VTT_cPuzs| E38
AAL8 |+vDD_CORE29 D: +VTT_cPU29| E39
o AEL9 |+vDD_CORE30 +VTT_cPuso| F37
AE21 |+VDD CORE31 +VTT_CPuU31| F38
AE23 |+vDD_CORE32 +VTT_cPus2| F39
AE25 |+VDD_CORE33 +VTT_CPU33| 36
AE26 |+VDD_CORE34 +VTT_CPU34| G37
AE27 |+VDD_CORE35 +VTT_CPU3s| G38
AE28 |+vDD_CORE36 D_ +VTT_CPU3e|_H35
AF10 |+vDD_CORE37 +VTT_CcPu37| H37
AF11 |+VDD CORE38 +VTT_cPusg| J34
AAL9 |+VDD CORE39 +VTT_CPU39| J35
AF2 |+VDD_CORE40 +VTT_cPuso| K33
AF21 |+VDD CORE41 +VTT_CPU41| K34
AF23 |+VDD_CORE42 +VTT_CPU42| K35
AF25 |+vDD_CORE43 +VTT_CPu43| L32
AF3 |+VDD_CORE44 +VTT_CPU44| L33
AF4_|+VDD_CORE45 +VTT_CPW45| L34
AF7_|+VDD_CORE46 +VTT_CPW6| MB1
AH23 |+VDD_CORE47 +VTT_CPU47| M2
AF9_|+vDD_CORE48 +VTT_cPuss| MB3
AA20 |+VDD_CORE49 +VTT_CPU49| N31
AGL1 |+VDD_CORES50 +VTT_CPUsSO| P32
AGL2 |+vDD CORE51 +VTT_cPUs1| Y32
AR1 |+VDD_CORE52 +VTT_CPUS2| AA32
AG23 |+VDD_CORE53
AR5 |+vDD_CORES4 +VTT_CPUCLK|_AG32 43 mMA
AG3_|+VDD_CORESS
AGA_|+VDD_CORES6
He VoD CoeT =PP3V3_S0_MP R
AGT | +vDD CORESS +3.3V_1| AD10 450 mA (A01)
- 3V 2| AE8
AGS |+vDD_coRES0 T
AG |+VDD_CORE61 +3.3V.3 ADO
AHL |+vDD CORES2 +3.3V_4
AH10 |+VDD_CORES3 +3.3v_5 110
AHL1 |+VDD_CORE64 +3.3v_6 ABLL
W26 |+vDD_CORESS +3.3v. 7| A8
— +3.3v_8| Y9
AH2 |+vDD_CORE66 -
AA23 |+VDD_CORE67
W28 |+vDD_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_CORES1 =PP1V05_S5_MCP_VDD_AUXC , =
+VDD_AUXC1| T21 105 mA (A01)
+VDD_AUXC2| U21
A20 |+VBAT +VDD_AUXC3|_V21

MCP Power

& Ground

SYNC_MASTER=T18_M.B

SYNC_DATE=06/ 18/ 2008
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3.3V Interface Pull -ups

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

s =PP3V3_S5_MCP_AO01

AO1&MCP_AO01P&NVCP_A01Q
RZZ%DO 10K 11

YO AOl&NCPWP&W’ T ABY G- LF 402 T

s 5117 qomPCLE_WAKE L R240T |

AOl&I\/CP VAéiP&WWBVMF tF a0z
ReNG2%

a1 ¢ o ITAG MCP_TDI I
AOl&I\/CP Aom&W’AB‘?(dF 0
R2%83 .
£01 &I\/CP/W\i P&W’ AT §FtF 402
20 = on PM_SYSRST_DEBOUNCE_L RoAG4"% |
AOl&I\/CP AOiP&iEﬁma “LF a0z
R2485 1 2

1 om TP_MCP_LID L
MP LID L _ 5% 17 16W MF-LF 402 7

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

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

22 qom SMC_RUNTIME SCI_L R2411 10K 1 \
RS AOLEMCP_ AOlP&W’AB‘%dF LF 402

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

5% 1716W MF-LF 402

1913 oom—PM LATRI GGER L

w1 o JTAG MCP_TMVB

w2 21 o PM PWRBTN L

w2z o PM BATLOW L

MCP79 AO1

Silicon Support
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8

MCP Cor e Power

a6 22 8

=PPVCORE _SO_MCP

23065 mA (A01,

Appl e:

7 |

NV: 1x 10uF 0805,
4x 4. 7uF 0402

2x 4. 7uF 0402,

6

| 5 |

2x 0. 1uF 0402 (16.9 uF)

PP1V05_ SO MCP_PEX_AVDD ,
206 mA (A01)

4 | 3 2
3x 1UF 0402, 9x 0.1uF 0402 (23.3 uF)
, 4x 1uF 0402, 6x 0.1uF 0402 (23.4 uF)
1.2v) :
16996 mA (AO1, 1. 0\2:2
(No 16 vs, EGdatay C25001 25011 C2 gl 5031 |1 2504 |:(3505 |:(2506 |:(2507 |:C2808 |:C28500 |1C2510 1CoB11 |:CoB12 12813
zlﬁvz & g & %2 ekt T T T kY W LR T LW -
%5 %5 %5 T 5 T 5.1 5.1 5.1 5.1 GoEM GoEM 2 g5 2 g5k GoEM GoEM
D MCP PCI E (DVDD) Power - MCP SATA (DVDD) Power L2570 NV 1x 10uF 0805, 1x 4.7uF 0402, 2x 1uF 0402,
., _=PP1V05_S0_MCP_PEX_DVDD . _=PP1V05_S0_MCP_SATA DVDD . _=PP1V05_S0_MCP_AVDD UE 30-OHM 5A  Apple: 5x 2.2uF 0402 (11 uF)
57 mA (A01) 43 mA (A01) 333 mA (AO1) LYY L2 MRk
0603 =1.05V
2515 |'2516 |*(2517 |:Cas18 | (2819 25201 |1C2521 Irgaszo bcagry |cogre 1cagza rcagra
e T T LW e Ty T %E T %E T %E ;ggn %
§3§T 5.1 5.1 2 g5 T%SW' %5 GoEM M e M e M e M e T M e
MCP 1. 05V AUX Power - MCP 1. 05V RMGT Power - 12575 AN;,/:pl i?‘ %2“; 232564%); E‘szug‘mz' 2x 0. 1uF 0402 (14.9 uF)
s _=PP1V05_S5_MCP_ VDD AUXC s _=PP1VO5_ENET_MCP_RVGT 30-OFM BA ’ PP1V05 SO NCP_SATA AVDD ,
— 105 mA (A01) 131 mA (AO1) LYYy YLz, VKR W : 127 mA (A01)
0603 =1.05V
1 (%:2}%%5 1 (%:2}%%6 CgSY%éé 1 1 CZ}EL%Q 1 C2575 1 CZZSUZ:G
0 0 - 0 o % of,
2 g 2 g e R il il
MCP FSB (VTT) Power NV: 1x 10uF 0805, 1x 4.7uF 0402, 2x 0. 1uF 0402 (14.9 uF) -
21400 _=PP1VO5_SO_MCP FSB Apple: 7x 2.2uF 0402 (15.4 uF) . _=PP1V05_SO_MCP PLL_UF R2580 PPLVO5 SO MCP PLL_FSB .,
1182 mA (AOL) 562 mA (A01L) A R WEY 270 mA (AO1)
C 1£2530 |1C2831 [1C2532 |1(2833 |1C2534 |1C2535 |1¢2536 Je'cos801| 12581
= % UF~ % ?}EZUF ::gggzup g0 22 ok e ?}EZUF
& 5 8% 5 8% 5 8% % &
T M e M e T M e M e M e SMe §NLF X5 M e
MCP Menory Power - L2582 N
o _=PP1VBRI1V5_S0_MCP_MEM 30- OHWH 1. 7A PPIVO5 SO _MCP PLL_PEX .
4771 mA (AO1, DDR3) . LYY L2 84 mA (A01)
0402 VOLTAGERT 05V
5401 |:coma1 |:cos4 | i(:25 4 |co5as |cosdc |1Co547 |:Co548 icz5 49 582 |'c2583
%%2 Tt LT T ?& W T T T Lkt Lk T %
5 ZT 2 2l el T% v l2@Em [ R B T E %5 |2
T NV: 1x 4.7uF 0603, 1x O.1uF 0402 (4.8 uF) -
MCP 3. 3V Power NV: 1x 4. 7uF 0603, 4x 0.1uF 0402 (5.1 uF) ’ L2584
22 =PP3V3_SO_MCP Appl e: 4x 2.2uF 0402 (8.8 uF) . =PP3V3_SO_MCP_PLL_UF 30 &R 7 s 2 ZM‘?PUFPLOL“OSSB(Z'ZQ:JF) 310h%7f PP1VO5 SO _NMCP_ PLL_SATA
450 mA (AO1) 19 mA (AOL) LYY Lz [N RERWEIES S 19 mA (AO01) o0z VN REER VB 84 mA (A01)
0402 2
1C2550 [1C2551 |1C2552 |1C2553 1 C2555 C§578é1 icz}%gs
SN o = 20°§/UF 20°§/UF L 20°§/UF zlﬁg% Y
XoR M
2 e 2 %2- F —F %2”»: —F %2- F 2 %2. F 485 %5
B T ‘ 4
MCP 3.3V AUX/ USB Power NV: 1x 4.7uF 0603, 1x O.1uF 0402 (4.8 uF) MCP 3.3V Ethernet Power NV: 1x 4. 7uF 0603,
. _pP3V3 S5 MCP Apple: 1x 2.2uF 0402 (2.2 uF) o _pP3Va ENET MCP RMGT Appl e:
266 mA (AOL) 83 mA (AO1)
1 C25U§:0
o
I B,

MCP 3. 3V/ 1.5V HDA Power

=PP3V3R1V5_S0_MCP_HDA
7 mA (A01)

218

1x 2.

1C2562

NV: 1x 4. 7uF 0603,
Appl e:

1x 0. 1uF 0402 (4.8 uF)
2UF 0402 (2.2 uF)

1C2564

¥is
i

e

1x 0. 1uF 0402 (4.8 uF)
1x 2.2uF 0402 (2.2 uF)

L2586
80-GHM 1. 7A PP1VO5_S0_MCP_PLL_CORE
: ‘ | MNERERR-WRIFES: 2™~ 87 me
hm ’ VOLTAGEST. 05V 87 mA (A01)
C2586 1| |ic2587
A
e

T r
B2 |

30- OHM 1. 7A PP1VO5_ SO _MCP_PLL_NV n
2
: m ‘ VCLTAGEE§—I o] 5Ev 82T 37 mA (A01)
Cg578§ 1 Ji C25b§:9 1 C25U?:O
MCP79 Et her net VRef T % -9
=PP3V3_ENET_MCP_RMGT %2 i e
1 = H
Re591 - MCP St andard Decoupl i ng
A el \Zv SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008
L2595 40b, NOTI CE OF PROPRI ETARY PROPERTY
s _=PP1VO5_ENET_MCP_PLL_NMAC 30- OHM 1. 7A PP1V0O5_ENET MCP PLL_NAC ,, o MCP_M | _VREF oy
5 mA (A01) 1 2 y VN-RECR W BHHES: 2 5 mA (A01) PROPERTY O ASPLECPUTER I NG | THE | POSSESaaR
0402 ACE=T. \ R25901 C2591 AGREES TO THE FOLLOW NG
1
1 1 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
C‘%-579§ p— C2596 1‘141735\0/}5\7 9"’/01UF Il NOT TO REPRODUCE CR COPY I T
Z'ﬁ%’ %H%’ N{i- E 2 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
X35 2 %SQM 4522 402
402 SI'ZE | DRAW NG NUVBER REV.
D 051- 7546 A 0.0
= @ APPLE | NC. e = =
24 96
Current nunbers from enail Poonacha Kongetira provided 11/30/2007 4:04pm (no official docunent nunber). NONE

1




WF: Checklist says O0-ohmresistor placeholder for ferrite bead.
NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF)

; NO STUFF  NV: 1x 4. 7uF 0603, 2x 0. 1uF 0402 (4.9 uF)
Apple: 1x 2.2uF 0402 (2.2 uF) L2650_  Apple: 2x 2.2uF 0402 (4.4 uF)
s _=PP3V3RIV8 _SO_MCP_| FP_VDD s _=PP3V3_S0_MCP_DAC UF 30- OHW %M PP3V3 SO _MCP_DAC 10
190 mA (A01, 1.8V) 206 mMA (AO01) 1YY 2 B!EN[ RWEBTHES: 2 WM 206 mA (A01)
1C2610 0402 NO STUFE TV NEESSYLD
e +§26p0  ['R2651
2 p—
F 2 g%oé% AT
1 2-LF ZQ{E-ZLF
1o s _=PP1V05_S0_MCP_HDM _VDD
95 mA (A01)
Cg671§ 1 1 C2€b%6
T T20% 0Y
ST
402 402-LF
= " TP_MCP_RGB_RED — Nc MCP _RGB_RED
o TP_MCP_RGB_GREEN NC_MCP_RGB_GREEN
" TP_MCP_RGB_BLUE — NC_MCP RGB BLUE
M TP_MCP_RGB_HSYNC NC MCP RGB HSYNC
— VAKE BASE=TRUE
0 10 w 1n _MOP_| FPAB_RSET 0 TP_MCP_RGB_VSYNC NG MP _RGB VSYNC
o 1 w 10 _MCP_| FPAB_VPROBE NO STUFF
N STUEF | |'R2630 o RILGRCPR = NCGRL LG R C PR
6301 1K CRT_IGGYY — NCCRT IGGYY
0. 1UF o = WARETBASE=TRUE
20% VLo CRT_ IGB COWP_ PB NC CRT | G B_COVP_PB
CERM 2 5402 — WARE- BASE=TRUE
402
o 1 CRT_I G HSYNC — NC_CRT | G HSYNC
= e Ll
= = 5 15 CRT_I G VSYNC — NC CRT | G VSYNC
= e A
WF: Checklist says O-ohmresistor placeholder for ferrite bead. 1w _TP_MCP_RGB DAC RSET — NC_MCP_RGB DAC RSET
NV: 1x 4.7uF 0603, 1x 0. 1uF 0402 (4.8 uF) TP MCP RGB DAC VREF 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 o
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 J; 1C2641 e 10 _MCP_TV_DAC VREF — NG _MCP TV _DAC VREF
N — g.o/luF
g.g%\”z » B¢ 1« _MCP_CLK27M XTALI N _ NC MCP_CLK27M XTALI N
Ry Jod = R e et
.o _MCP_CLK27M XTALOUT — NC MCP_CLK27M XTALOUT
= s

HDCP ROM

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

1 R2690*
Cg.Gl%(lg 4 g OM T 1052
A Vi Hpl
o U2695 abs,
AT24C08
a0 ¥ “spals =1 2C_HDCPROM SDA an
2 A1 SCL|s =| 2C_HDCPROM SCL am s
dn2
Wel? HDCPROM WP
GN\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
@ APPLE | NC. SoAE =7 =
25 96
Current nunbers fromenail X aowei Lin provided 11/12/2007 3:22pm (no official docunent nunber). NONE
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RTC Power Sources

| _ppavs S5 RIE D Pl at f or m Reset Connecti ons
/l LPC Reset (Unbuffered)
u2801 R2881
M CstngZ_'zé; 58Y|:5 w0 s 10y LPC RESET_ L PLACEMENT_NOTE=PI ace close to U1400 , 33 , DEBUG RESET L o
3 |EN vout|__5 . i PP3V3 51{157
MR e 7 ot R288s
1 2 SMC LRESET_L
4 1 [ 2
2802 - Ng 4 5020800 PLACEMENT_NOTE=P! ace cl ose to U1400 , 5%
v — Qo i ow b
L. N R2801%)1 C280L| i
m M:lgé\l} 1 ng PP3V3_G3_SUPERCAP
+ abt, B2 |'c2800
= RIC_DISCHARGE R ] ho, SR EF 2 3y PCl E Reset (Unbuffered)
‘ LI 0M, &
170w 1 R2892
VEos" = oy POI E_RESET_L 1,9, 2 FWRESET L o
R
R2890 02"
2810 0 GMUX_PCl E_RESET_L
RTC CI’ ySt al 12pF LA 2 I ERES
» trmy_RTG_CLK32K_XTALQUT L]z 1w
R2810 85.9%} 402 — =GWX PCIE RESET L o
1%2 RTC CLK32K_XTALOUT R 403" R2891
NO_STUFF RS 1,9, 2 PCA9557D RESET L
Re811! bt o810 * Ny =4
L 18
Ng% ,82,,768K l:,l R2§93 Mia ¥
25 22 5X1. 4- C%zsjﬁl 1/\/\0A/2 BKLT PLT RST L o 55
2 o RTC CLK32K_XTALI N 1 \’\)2 51@}4\/
L, o R2894
&, + 1,2, 2 MMN _RESET L o -
402 M:slo/gl\év
=i
MCP 25MHz Cryst al 2815 Rogos "o
- [rmy_MCP_CLK25M XTALOUT 1z 1%2 EXCARD_RESET_L —
R2815 Ei) ot
o STUrE 1 ::/ 2 MCP_CLK25M XTALOUT R %3 Rog70
R28161 Aggw CRTICAL w oy MEM VIT_EN R 1A 2 MEM VIT_EN oo+
1y Y2815 e
i 3% 2900M e
2 oo MCP_CLK25M XTALI N o LPC CLK33M SMC R PLACEMENT_NOTE=Pl ace close to U1400 33 , LPC CLK33M SNC —_—

LPC CLK33M LPCPLUS yyypy 44 90

MCP SO PWRGD & CPU VLD =y

1 1§W PLACEMENT_NOTE=PI| ace cl ose to U1400
R23§3327 hos"
s _=PP3V3_S5_MCPPWRGD 1 2 LPC_CLK33M GMUX o o
MCPSEQ SMC Mff/ﬁ}é’
1 CZ}SU?:% PLACEMENT_NOTEZP! ace cl ose to UL400
o
3
G5 R2829
» 2 [y PM CLK32K_SUSCLK_R 1,22 2 PM CLK32K_SUSCLK o oz a0
MCPSEQ_SMC PLACEMENT_NOTE=PI ace close to U1400 , 5%
TCISZO8AFEAPE R2853 HELbY
o o oy ALL_SYS_PWRGD S 402
UZSSB SO_AND | WP_PGOOD 1 2 MCP_PS_PWRGD [ =
2 TNy VR _PWRGOOD_ DELAY 15w
M:PSEQSM: G
MCPSEQ M X
i R2852
1 2
MCPSEQ M X, 5%
Rogb1 Ml t tt
\ 2 MCP_CPU_VLD R B
oo =
N{:S/ MCPSEQ_SMC e S e u O n
FobF RrR2 g 50 a2 y—PM SYSRST_ L o
MCP_CPUVDD_EN 1 2 o
2 _ ) | R MCP
PLACEMENT_NOTE=PI ace close to U1400 , 5%, R2§96 R238399 10K pull-up to 3.3V SO inside SB M SC
Fo5F 13 10 TR XDP_DBRESET L 1 2 A 1 2 .. PM SYSRST_ DEBOUNCE L o 2 2
M:%)}év oM T e g E?ST)%FF SYNC_MASTER=T18_M.B SYNC_DATE=12/ 17/ 2007
MCPSEQ_SMC represents MCP79 ' MLB' power sequencing connecti ons, o5 R2897* M= LF 1
but results in MCP79 ROMVSI P sequence happeni ng after CPU powers up. 40 9 02 19% ICE P P RIETARY P ERTY
10V
MCPSEQ M X is cross between MLB and internal power sequencing, which l/ii\ZN 2 XeR ;&L:T;“ﬁé%%t’ JERRC 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 GONFl 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 PUBLISH | N WHOLE OR PART
CPUVDD_EN (whi ch is 40-100ns after PS_PWRGD assertion). e e -
NOTE: |f CPU_VLD deasserts during SO MCP79 will take systemto S5 inmediately. D 051- 7546 A 0.0
CS APPLE | NC. SAE =TT =
NONE 26 96
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Page Not es

Power aliases required by this page: MEM A VREF DQ MEM A VREF CA MEM B VREF DQ MEM B VREF CA CPU FSB VREF FRAVE BUFFER VREF
: fgzﬁizfﬁg? N DAC channel A B A B c D
; ;PPVTT7337DDR BUF M n DAC code 0x00 0x00 0x00 0x00 0x00 0x00
i Max DAC code 0x87 0x87 ox87 0ox87 0x55 OxXFF
s i'l“z'c f/;;i;i;;g”ed by this page: N”’;i 2:)3‘:0; | "3'57iAM '357;;““ '357fmm°‘ '357fm’m '8' g; n"ﬁ g? (1);' m SO DIMM A and SO DIMV B Vref settings should be margi ned separately
- =1 2C_VREFDACS_SDA Nomi nal Vr ef 0.75 V 0.75 V 0.75 V 0.75 V 0.70 V 1.248 V (i.e. not sinultaneously) due to current limtation of TPS51116 regul ator.
- =1 2C_PCA9557D_SCL Mn Vref 0.375 V 0.375 V 0.375 V 0.375 V 0.091 V 1.042 V
- =1 2C_PCA9557D_SDA Max Vref 1.250 Vv 1.250 Vv 1.250 Vv 1.250 VvV 1.044 Vv 1.426 V =PPVTT_S3_DDR_BUF
B0 opt| ons provided by this page: Vref Stepping 6.5 mv 6.5 nv 6.5 nmv 6.5 nmv 11.2 v 1.5 nv o Tom | oad
: max | oal
VREF (per DAC LSB)
NO_VREFMVRGN R2903 vrervRan
200
1 2
1%
i PPOV75_S3_MEM VREFDQ A
VREFMRGN e U2902 102 VN LT WD 3
1 €2903 RN R2904 wrervwen W
9'%1"‘": VREFVRGN AL VREFMRGN DQ SCDI MVA BUE 1 100 2
=PP3V3_S3_VREFMRGN 2 e A3 A4 1/ éw Pl ace close to J3100.1
N i 1 402 + VE'M 27 VREFMRGN_DQ_SCDI MVA_EN VECLF
VREFMRGN
L R2901~ R39S
102!2 VREFMRGN Y,
[r=is e PPOV75_S3_NMEM VREFDQ B
s1 U2902 o7’ 402 RN e WHTED 3
2 | -\ m
- W r\/r-\ugétpzss = R%906 VREFMRGN M N_NECK_W DTH=0. 2 nm
- VREFNMRGN VREFMRGN ™, CL VREFMRGN_DQ SODI MVB_BUE 1,190,
g U2900 =] = ./ éew Place close to J3200.1
VDD + Véa 27 VREFMRGN_DQ_SCDI MVB_EN MZOIEF
5 TR =1 2C VREFDACS SCL 6|scL VBOP  VOUT, 1 VREFMRGN DQ SODI MM
Y i =1 2C VREFDACS SDA 7|spa Y vourel2 veerwray ca sooiwm — R2?02 o Rzzg(():)g VREFMRGN
9/A0 g VOUTCl4___ VREFMRGN CPUFSB ngl/év VREFMRGN 1 \ 2
ADDR=0x98( WR) / 0x99( RD) 10[a1 8 VOUTD|S _ VREFMRGN FRAVEBUF W do Mjég‘é/ PPOV75_S3_MEM VREFCA_A
VREFIVRGN e U2903 = NN e W BT 3 =
oo 1 C2904 - U s R2910 veerran e e S m
3 9'%1"‘“: VREFVRGN AL VREFMRGN_CA SCDI MVA BUF 1 100 2
2 cefm 3 A4 1/%4w Place close to J3100.126
2 + v 27 VREFMRGN_CA_SCDI MVA_EN VE- LF
= B4 402
= VREFMRGN
L R2907 5831
102!2 VREFMRGN Y,
16w, 1718w
o U2903 L NE-LF PPOV75_S3_MEM VREFCA B
o M N LT NE_ W BTF=0.3
— Vi Mxgzss = R2912 vrervRan M N_NEGK W DTH=0. 2 mm
VREFMRGN (& VREFMRGN CA_SCDI MVB_BUF 1 100 2
[ ™ 4ew Place close to J3200.126
T 27 VREFMRGN_CA_SCDI MVB_EN V- LF
402
L R2908~
10(‘2’!2 VREFVRGN R2916 VrReEFvRaN
7 _1%\;; 49.9, GPU_FB_A_VREF_DI V .
4 oo
X \(/:%E&\)%G\' pe| N %29594 L /4%y Place close to UB400, U8450
v+ UCSP B M- LF
9.%1UF VREFVRGN AL VREFVRGN FRAMEBUF BUF 402
2 Lekm A3 A MRGN
2 + Véa 27 VREFMRGN_FRAMEBUF_EN R‘%ggl? VREF
- LAAN 2 GPU_FB_B_VREF DIV .
L R2915+ 14w Place close to U8500, U8550
100K S vrervran Mhos"
1/ 16W-
U2904 iz
Bl
VREFNMRGN 2|l mpgzss = R2914 vrerwran
1
s 8:21%92 o VREFMRGN VREFMRGN ™, CL VREFMRGN _CPUFSB_BUFE 1 100 2 CPU GTLREF D 0 o
—T 20% vcc 106
1oV =] . sw Pl ace close to U1000. AD26
2 & U2901 + Véa 27 VREFMRGN_CPUFSB_EN 1:;;‘9’
F’CAQ?557
N
6
3|a E? 7 X NC VREFMRGN_CPUFSB_EN = R2913 B
ADDR=0x30( WR) / 0x31( RD Y P2l VR A SR 100K > vrervran
=0x30( WR) / 0x31( RD) S| pal 10 VREFWRGNLDQ_ SO0 M EN L 16w,
VREFNRGN_CA_SCDI MVB_EN 407
pal 11 27
VREFVRGN_DQ_SCDI MVB_EN =
p5 12 27
45 [Ty =1 2C PCA9557D SCL s pg| 13 VREFVRGN_FRAVEBUF_EN
sq@ry_ =1 2C PCAYS57D SDA 2|SpA P74 NC
PCA9557D_RESET_L
RESET*|15 - -
TR aw <
~| @
S
1 FSB/ DDR3/ FRAMEBUF Vr ef Mar gi ni ng
SYNC_MASTER=DDR SYNC_DATE=07/ 22/ 2008]
NOTI CE OF PROPRI ETARY PROPERTY
Required zero ohmresistors when no VREF nmargining circuit stuffed PHE LN ORVATL O SN D e | THEERSERLETARY
AGREES TO THE FOLLOW NG
PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
11650004 1 RES, ML FI LM 0, 5% 0402, SM LF R2903 CRI Tl CAL NO_VREFNRGN ! NOT TO REPRODUCE 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 TI 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
) APPLE | NC. <onE — -
NONE 27 96
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Page Not es

. =PP1V5_S0_MEM A

A

SYNC_DATE=07/ 22/ 2008]

Power aliases required by this page:
- =PP1V5_SO_MEM A
—epive o nEmA ,=PP1V5_S3_MEM A 1C3110 [+ C3111 [ C3112 [1C3113 [+ C3114 [+ C3115 [+ C3116 [+ C3117 [+ C3118 |1 C3119 [:C3120 |1 C3121 |1 C3122 [:C3123
. < <o NEw 0. 1UF 0. 1UF ——0.1UF 0. 1UF ——0.1UF 0. 1UF —|—0.1UF ——0.1UF ——0.1UF 0.1UF — 0 1UF —0 1UF — 0. 1UF — 0. 1UF
[ rrovTs s Mt A 80 80 T, 8% 80 T, 18 80 T, 1% T, 1% I, i8¢ 80 T, 1% T, % S I S I
2 2 2 2 2 2 2 2 2 2 2 CERM MM CERM CERM
- =PPSPD_SO_MEMA (2.5 - 3.3V) o<y QERM QERM GERM o=l T5om o S5 oM So5M 505 565 462 402
Signal aliases required by this page 1 C3100 1 C3101
~ -1 2¢ s sl —L T0UF —L T0UF ! ! ‘ : !
— 20% —— 20%
- =12C_SODI MVA_SDA 2 ésgv 2 ésgv
BOM opti ons provided by this page: 603 603 ,» PPOV75_S3 NMEM VREFDO A i
( NONE) l
= 1 REFDQ SSo-2
3 Vss D4 4 MEM A DQ<4> @ 15 e
REY 5
5 15 [T MEM A CKE<0> 73 | STRED CREIo | 74 MEM A CKE<1> (TR 15 88 88 15CEM MEM A DQ<0> i DQO CRI TI CAL DB . MEM A DQ<5> (B 15 88
75 VDD VDD 76 o 15 By MEM A DO<1> DQL VsSo,
I 78 MEM A A<15> 4 9 V) DQS0* 10 MEM A DQS N<O> @ 15 6
o J3100 As am: o
00 15 [Ty MEM A BA<2> 79| JBae e RrTHB  Al4s | 80 MEM A A<14> s 00 15 [Ty MEM A DVK0> 11 ow \13#9480 Doso | 12 MEM A DOS P<0> BT 15 o0
81 VDD mg Vool 82 13 vss  FRC vss 14
o 15 MEM A A<12> 83 Al2/ BC* ALl 84 MEM A A<11> (N 15 5 o 15¢Ey MEM A DO<3> 15 DR LR [pe]] 16 MEM A DQ<6> B 15 8
[ P b 17 ~ 18
88 15 [TN> MEM A A<9> 85 A9 g A7 86 MEM A A<7> O] 25 e 88 15¢ By MEM A DO<2> DB g b DQ7 MEM A DO<7> B 5 o
87 | 5 vob N vopo | 88 19 | 5 vss o vsspl 20
o0 15 [Ty VEM A A<8> 89 A8 Fdel A6 90 MVEM A_A<6> g s e s 15¢Ey MEM A DO<9> 21 e 4 5 DQL2 22 MVEM A_DQ<8> o 15 0
o 15 (> MEM A A<5> 91 [ a5 2 Ao | 92 MEM A A<4> e o 15CEy  MEM A DO<13> 23 | poo § paL3g | 24 MEM A DO<12> G 15 o0
93 VDD & VDD, | 94 25 vss % vss 26
o0 15 [Ty MEM A A<3> 95 A3 é" A2 96 MVEM A A<2> (T 25 s o0 15¢ By MEM A DOS Ne<1> 27 DQB1* gﬁ DML 28 VEM A DMk1> ] s
5 15 [T MEM A A<1> 97 Al 8 A0 98 MEM A A<O> a5 5 5 15CBO MEM A DQS P<1> 29 DQS1 RESET* 30 MEM RESET L Ny 20
99 VDD ? VDD 100 31 Vss 8 Vss 32
5 15 [T MEM A CLK P<0> 101 CKO ' CK1 102 MEM A CLK P<1> N 5 5 5 15CBO MEM A DQ<11> 33 DQLO (/" DQL4 34 MEM A DQ<15> B 15 00
5 15 [T MEM A CLK N<O> 103 CKO* g CK1* 104 MEM A CLK N<1> a5 5 5 15CBO MEM A DQ<14> :i DQL1 DQL5 :g MEM A DQ<10> @D 15
105 VDD VDD 106 Vss Vss
o0 15 [Ty MEM A A<10> 107 A10/ AP BAL 108 MEM A BA<1> a5 e o0 15¢ By MEM A DO<16> 39 DQL6 D0 40 MEM A DQ<21> Ve R
o 15 [Ty MEM A _BA<O> 109 BAO RAS* 110 MEM A RAS L ) s w o 15¢gry MEM A DO<18> Z; DQL7 DQR1 Zi MEM A DQ<20> B 15
111 VDD VDD 112 Vss Vss
5 15 [T MEM A VEE L 113 WE* SO* 114 MEM A CS L<0> a5 e 5 15CBO MEM A DQS N<2> 45 DQs2* DVR 46 MEM A Dk2> am s e
o 15 Ty MEMA CAS L 115 CAS* aoTo 116 MEM A ODT<0> g 25 e o5 15¢ By MEM A DQS P<2> 47 DQs2 vss 48
117 118 49 VSS 2 50 MEM A DQ<17> 15 88
VDD VDD DR >
8 15 MEM A A<13> 119 A13 ooT1 120 MEM A ODT<1> s e o5 15¢ By MEM A DQ<23> 51 DQL8 D23 52 MEM A DQ<22> T 5 0
o 122 53 54
o 15 [Ty MEM A CS L<1> 121 S1* NC | o 15 By MEM A DO<19> DQL9 &S]
123 VDD VDD 124 55 Vss DR8 56 MVEM A DQ<29> B 15 00
125 | 5 TEST VREFCA, 126 o 15 By MEM A DQ<24> 57 DQR4 DR9 58 MEM A DQ<28> @D 15
127 | o vss vssq | 128 58 15y MEM A DO<30> 59 | - bes vss 62
o0 15 By MEM A DO<33> 129 DQB2 D®B6 130 MEM A DQ<36> T 5 61 vss DQS3* 64 MEM A DQS N<3> @ 5
o 15 By MEM A DQ<32> 131 DQB3 DQB7 132 MEM A DQ<37> @ 15 o 15 [Ty MEM A DWVk3> 2: DVB DQs3 26 MEM A DQS P<3> @D 15
133 Vss Vss 134 Vss Vss
o0 15¢E> MEM A DOS N<4> 135 DQs4* D4 136 MVEM A DMk4> ) s e o8 15¢ By MEM A DQ<27> 67 DR6 DQBO 68 MEM A DQ<26> T 5
o0 15Cgry MEM A DCS P<d> 137 DQs4 vss 138 o0 15y MEM A DO<25> 69 DR7 DRB1 70 MEM A DQ<31> B 15 00
139 Vss DQB8 140 MEM A DQ<38> B 15 00 71 Vss Vss 72
o0 15¢B>— MEM A DO<34> 141 DQB4 DQBY 142 MEM A DQ<39> T 5 0 REY
o0 15CEry MEM A DO<35> 143 DQB5 Vss 144
145 Vss D44 146 MEM A DQ<47> @S 15 o 516- 0196
o 15(Bry— MEM A DQ<d4> 147 D40 D45 148 MEM A DQ<40> B 15
o0 15¢CAy MEM A DO<41> 149 D41 vss 150
151 Vss DQS5* 152 MEM A DQS N<5> T 5
o 15 [Ty MEM A DMVK5> 153 DV DQs5 154 MEM A DQS P<5> @ 15 L 1
155 vss Vss 156 = =
o0 15¢B>— MEM A DO<45> 157 D42 D46 158 MEM A DQ<46> T 5
o 15C@y MEM A DQ<42> 159 D43 D47 160 MEM A DQ<43> B 15 w8
161 VSS VSS 162
o 15 By MEM A DO<52> 163 D8 DQB2 164 MEM A DQ<48> @ 15
o0 15CBy— MEM A DO<51> 165 D19 D3 166 MEM A DQ<53> @ 15 6
167 vss Vss 168
o0 15Cgry MEM A DCS N<6> 169 Das6* DVB 170 MVEM A DMK6> s
o0 1@y MEM A DQS P<6> 171 | - pose vsso | 172
173 Vss D4 174 MVEM A DQ<50> T 5
88 15 B> MEM A DO<55> 175 DQB0 DB5 176 MEM A DO<49> (B 5 o PPOV75 S3 MEM VREFCA A 27
o0 15CE>— VEM A DO<54> 177 D1 Vss 178
179 Vss DQB0 180 MEM A DQ<57> T 5
o 15 By MEM A DO<61> 181 D6 D1 182 MEM A DQ<56> B 15 w8 t C3135 + C3136
o5 15 Ay MEM A DO<60> 183 DQB7 vss 184 —— 22 —— 0 1F
185 Vss DQS7* 186 MEM A DQS N<7> T 5 2 &3 2 v
o 15 [Ty MEM A DME7> 187 DMW7 DOS7 188 MEM A DQS P<7> (B 15 00 402-LF 402
189 vss Vss 190
00 15¢Bry_ MEM A DO<58> 191 | J poss Dos2 | 192 MEM A DQ<62> B 15 o0 l
o8 1By MEM A DO<59> 193 | J pgso DQB3 | 194 MEM A DO<63> a1 =
195 Vss Vss 196
MVEM A SA<0> 197 SAO EVENT* 198 MEM EVENT L [on 21 29 42 . .
« =PPSPD_SO_NMEM A 199 VDDSPD SDA, 200 =12C_SODI MVA_SDA B> Factory" (top) slot
MEM A SA<1> 201 SAL scL 202 =1 2C SODI MVA SCL ) s
203 VIT VTT 204 =PPOV75_ S0 MEM VIT A s
I DDR3 SO DI MM Connect or
1 1
* g3140 I O v—
TR e e NV I PROPRI ETARY PROPERTY
2 &3 et et SPD ADDR=0XAO( WR) / OxAL( RD) NOTI CE OF
402-LF 2402 2402
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R 1
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Page Notes DDR3 PLANE STI TCHI NG CAPS ( SPACE EVENLY ACROSS PLANE SPLIT)

« =PP1V5_S0_NMEM B
Power aliases required by this page:
- =PPLVS_SO_MEM B
© peive_so s ,=PP1V5_S3_MEM B 1C3210 |1 C3211 |1 C3212 [1C3213 |1 C3214 |1 C3215 |1 C3216 [+ C3217 [+ C3218 |21 C3219 |+ C3220 |1 C3221 |1 C3222 |1C3223
. ——0.1UF —|—0.1UF ——0,1UF ——0.1UF 0. 1UF —— 0. 1UF 0.1UF ——0.1UF —0. F —— 0. 1UF 0. 1UF ——0.1UF —-0. F ——0.1UF
rovTe S8 ‘ T, i T, i T, i T, 8% 70V T, 8% 70V T, i T, i8¢ T, 8% 70V T, i T, 8 T, i
- =PPSPD_SO_MEMB (2.5 - 3.3V) 2 CERm 2 CERm 2 CERm 2 CERM 2 CERMm 2 CERm 2 CERMm 2 CERm 2 CERM 2 CERm 2 CERm 2 CEpm 2 CERm 2 CEpm
402 402 402 402 402 402 402 402 402 402 402 402 402 402
Signal aliases required by this page:
- =12C_SODl MVB_SCL ’ ’ .
- =12C_SCOl MvB_SDA
BOM opti ons provided by this page: PPOV75 S3 MEM VREEDO B
27
( NONE)
= + C3230 1 C3231
—— 2. 2UF —— 0. 1UF
—— 20% — 20%
% Tov
2 CERM 2 CERM
a02-LF 402
J{ 1 REFDQ SSo-2
— 3 vss DU | 4 MEM B DQ<4> B 15 00
5 15 TRy MEM B CKE<0> 73 OCKED —  CKEIG 74 MEM B CKE<1> ] 15 5 5 1A MEM B DQ<0> 5 DQO CRI TI CAL DG [3 MEM B DQ<5> B 15 w8
75 | 5 VDD VDD | 76 o 15¢@—y MEM B DO<1> 7 DQL vsso | 8
715N A5 | 78 MEM B A<15> am e o 915 vss DQs0* | 10 MEM B DQS N<0> @ 15
o 15 [Ty MEM B BA<2> 91582 J3200 Aan | 80 MVEM B A<14> T s o o 15 [Ty MEM B DMKO> 11 oo J3200 DQS0 |12 MEM B DQS P<0> a5
8l |, VDD F-RT-BGA3 VDD | 82 13 vss FRLBGAS ygg | 14
o0 15 TRy MEM B A<12> 83 | 5 A12/BC § [~ ALl | 84 MEM B A<11> ] 15 58 o0 15y MEM B DO<2> 15 DR ~ DB | 16 MEM B DQ<6> B 15 8
o 15 TNy VEM B A<9> 85 | 5 A9 % A7 | 86 MEM B A<7> a5 5 o 15¢@—y MEM B DO<3> 17 DB 8 % D7 | 18 MEM B DO<7> D 15 w8
87 | 5 vbD 8 - VDol 88 19 vss Bo  vsspl 20
o 15 [Ty VEM B_A<8> 89 | 5 a8 nZ A6 920 MEM B_A<6> (T 15 58 o 15 Hy—MEM B_DQ<28> 21 DB ,~  DQ2g | 22 VEM B_DQ<29> @ s
.
5 15 [T MEM B A<5> 91 o A5 Mo 92 MEM B A<4> ] 15 5 5 15 MEM B DQ<24> 23 DO DQL3 24 MEM B DQ<25> B> 15 0
93 | 5 vbp VDD, | 94 25 vss vss | 26
5 15 TRy MEM B A<3> 95 o A3 A0 96 MEM B A<2> ] 15 5 5 1A MEM B DQS N<3> 27 DQs1* DML 28 MEM B DMk3> T 15 o
5 15 [T MEM B A<1> 97 o AL AOG 98 MEM B A<0> a5 5 5 15T MEM B DQS P<3> 29 DGS1 RESET* o 30 MEM RESET L am 28 %0
99 | 5 vob VDD o | 100 3115 vss VsS o| 32
o 15 [Ty MEM B CLK P<0> 101 | 5 cxo K1 | 102 MEM B CLK P<1> a5 5 o0 15¢Ey MEM B DO<31> 33 DQLO DQL4o | 34 MVEM B DQ<26> Ve m R
88 15 MEM B CLK N<O> 103 CKO* CK1* 104 MEM B CLK N<1> 15 88 88 15 MEM B DQ<30> 35 DQLL DQL5 36 MEM B DQ<27> 15 88
™ T o) o < ED o D
05 | 5 vob VDD o | 106 37 |5 vss VsSo| 38
o0 15 [Ty MEM B A<10> 107 | o A10/ AP BAlG | 108 MEM B BA<1> a5 5 o0 15¢ By MEM B DO<9> 39 | 5 pQie DQR0 | 40 MEM B DQ<13> B 15 00
o 15 [Ty MEM B BA<O> 109 BAO RAS* 110 MEM B RAS L ] 15 5 o0 15CE—y MEM B DO<8> 41 DQL7 DR1 42 MEM B DQ<12> 15 88
11 [ 2 OT 112 2 o O
o VoD VDD 3 vss Vss | 44
o0 15 Ty MEM B VE L 113 | o v S0* | 114 MEM B CS L<0> a5 5 o 15¢Ey MEM B DOS N<1> 45 DQs2* DVe(y | 46 MVEM B DMk1> a5 5
o0 15 Ty MEM B CAS L 115 | 5 cas* coT0 | 116 MEM B_QDT<0> O 15 8 o 15¢@—y MEM B DQS P<1> A7 DQS2 Vss | 48
117 | 5 voo VoD | 118 49 vss D@2 | 50 MEM B DQ<14> B> 15 8
MEM B A<13> 119 AL3 ooT1 120 MEM B ODT<1> MEM B DQ<15> 51 DQ18 DQR3 52 MEM B DQ<11>
o 15 TR o) o <I] 15 88 8 15 [ D 15 o
o 15 Ty MEM B CS L<1> 121 ] 5 s1+ NC o | 122 o0 15CEy MEM B DO<10> 53 | - bQLe VsS o| 54
123 | 5 vop VDD | 124 55 vss D8 | 56 MEM B DQ<20> B 15 00
125 | o TEST VREFCAG, | 126 o 15¢@—y MEM B DQ<21> 57 DQR4 DQR9 | 58 MEM B DQ<16> D 15 w8
127 | 5 vss vss | 128 o0 15CEy MEM B DO<17> 59 | 5 pbes vss | 60
o 15¢gry MEM B DO<32> 129 | - b2 DQ6 | 130 MEM B DQ<33> B 15 0 61 vss DQS3* | 62 MEM B DQS N<2> B 15 00
5 15CBD) MEM B DQ<37> 131 o D®B3 DRB7 132 MEM B DQ<36> & 15 o 5 15 [TRY MEM B DMVk2> 63 DVB DQS3 64 MEM B DQS P<2> @D 15 w8
133 | 5 vss Vss o| 134 65 vss vss | 66
o0 15¢ By MEM B DOS N<4> 135 | - posa* D4, | 136 MEM B DMk4> a5 5 o0 15¢Ery MEM B DO<18> 67 D6 DQEO | 68 MEM B DQ<19> B 15 00
o0 15¢ By MEM B DQS P<4> 137 | 5 pQs4 vss o | 138 o 15¢@—y MEM B DQ<22> 69 DQR7 DB1o | 70 VEM B DQ<23> D 15 w8
139 | 5 vss DQB8 o | 140 MEM B DQ<38> B 15 00 7 vss vss o | 72
o0 15¢ By MEM B DO<34> 141 | - b4 DQE9 | 142 MEM B_DQ<39> B 15 0 REY
o0 15y MEM B DO<35> 143 | - bgs VSS o | 144
145 | 5 vss DQ44 | 146 MEM B DQ<44> &S 15 o 51650704
o 15¢gry MEM B DO<41> 147 | 5 DQ4o DQU5 o | 148 MEM B DQ<45> B 15 0
o0 15CEry MEM B DQ<40> 149 | o pQa1 vss o | 150
151 | 5 vss DQs5* | 152 MEM B DOS N<5> e 15 0
o0 15 [Ty MEM B DVK5> 153 | 5 bve DQS5 (| 154 MEM B DQS P<5> & 15 o € L
1 1 = =
55 | 5 vss Vss o | 156
o0 15¢ By MEM B DO<43> 157 | 5 pQa2 DQ46 | 158 MVEM B DQ<47> & 15 8
o 15¢ By MEM B DQ<42> 159 | 5 pQu3 DQ47 | 160 MVEM B DQ<46> > 15 w8
161 162
61| 5 vss vss o | 16
o 15¢ By MEM B DO<55> 163 | - pous D2 | 164 MEM B DQ<48> & 15 8
o0 15CEry MEM B DO<49> 165 | - boso D3| 166 MEM B DQ<54> B 15 0
167 11
67 | 5 vss vss o | 168
o0 15¢CEy MEM B DCS N<6> 169 | J pgse* VB 170 MEM B DWVk6> g s s
o0 15CEry MEM B DQS P<6> 171 | 5 pose vss | 172
178 | 5 vss DB4 | 174 MEM B DQ<53> B 15 00
o8 15y MEM B DO<52> 175 | J pggo D5 o176 MEM B DQ<50> G 55 . PPOV75 S3 MEM VREFCA B 27
o0 15Cgry MEM B DO<51> 177 | 5 bos1 vss | 178
179 | 5 vss DQB0 | 180 MEM B DQ<60> B 15 00
o0 15¢ By MEM B DO<56> 181 | 5 DQB6 DQB1 | 182 MEM B DQ<61> > 15 w8 C3236
o0 15y MEM B DOS57> 183 | 0 pgs7 vss o | 184 ) 0. 1UF
185 | 5 vss DQS7* | 186 MEM B DQS N<7> B 15 00
'R3240 s 15 TN MEM B DIVK7> 187 o bw DQS7 188 MEM B DQS P<7> B 15 o
10K 189 [ 3 vss vss o | 190
iew o0 15y MEM B DO<63> 191 | o pps D@2 | 192 MEM B DQ<58> @ s e
it
, oz o 15¢@y_ MEM B DO<59> 193 | 0 peso D3| 194 MEM B DQ<62> KB 5 @ =
195 [ 3 vss vss o | 196
MEM B SA<0> 197 | 5 sro EVENT* o | 198 MEM EVENT L o 21 2 4
» =PPSPD_SO_MEM B 199 VDDSPD SDAG | 200 =1 2C SODI MVB_SDA a5 .
0 o E> " "
NEM B SA<1> 201 | sa1 scLg | 202 =1 2C SCDI MVB_SCL g Bxpansi on” (bottom sl ot
203 | o vIT VIT o | 204 =PPOV75 SO MEM VTT B 8
‘R3241 205 e 206 DDR3 SO- DI MM Connector B
1 ) [¢
L (2:322Uﬁ0 10K 207 | 5 MrG PIN MG PI N o208 SYNC_WASTER-DDR SYNC_DATE=07/ 22/ 2008]
—— 20% o 209 210
2 83 el 11 O MIG PIN MIG PING 212 NOTI CE OF PROPRI ETARY PROPERTY
e , 402 o MIG PIN MIG PIN
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
P ERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
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51650704 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
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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
. =PP3V3_S5 MEMRESET avoid glitch on MEM RESET_L. 1K

5%

MEM RESET_L o 26 20

MEMRESET _HW i
'R3305 2102
20K
1/16W
I\/EI\/RERSSI:_:F;_OI—(I\)/\l/ Rt . I\/EI\:/;R(I)EES)EF_I—IW
10K ,—M_RESET 2 %ngom X-G
1/ 16W SOT- 363- LF
Vil MEMRESET_HW

402, N

VENRESET_HW
R3301' | B3%60

3
MEM RESET RG L s/~ %r(s)g’om X- G
SOT- 363- LF
4

20K 0. 1UF
WS T, 48
y CERM
4025 402

1 rmy. MCP_MVEM_RESET_L

NVEMRESET_MCP
‘R3309

9,

1/16W

M- LF
2 402

DDR3 Support

SYNC_MASTER=T18_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
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@ PCLE_M NI _PRSNT_L

401
MEN15FEAPE
SOT563

AP_PWR_EN (e s

= 5V S3 WLAN FET
vy M N _CLKREQ L MOSFET FDC606P
CHANNEL P- TYPE
5,0, Q3401
WR15FEAPE RDS( ON) 26 nOhm @. 5V
ﬂ SGT563 LOADI NG 0.8 A (EDP)
R NP
450
34Q4 F%ﬁ 6P_G —
CRI Tl CAL PLACEMENT_NOTE=Pl ace cl ose to J3401. 0 FERR- 1}8 1.5A © 9 -
51850610 C3431 1280 R RER KAl max o
J 3401 } } 0. 1uF Bg: E_M N: _%B_g_ﬁ 17 80 PP5V W AN . a1 PPI?MW%AUr'\n-ImF N (Dlélw < . . —F’PS\I\/ES3 V\LAN s
01 |20, 1uF 10%| | 16VX5R402 2 _ ) C N e VNZRECR VY DTH=0. B VN REER-WY Brieo. 8™ hal VLNZRECR WY DTH=0. B
20347F'R§23,\5AE‘ 12 1 4R C3422:1 C34211 |1C3420 o C3451 1 'R3451
B PLACENVENT_NOTE=P| ace cl ose to J3401. 0. 1%%@ 0. 1%1@ %BO%I;JF P 0. 033}'@'@) 5%15'\4\/
O ]
o oG E M N D2R P %&AT OEBWT Téag* G3450 SZT R3450 |,
PR PCLE_M NI_D2RN 22 ... AI RPOQ I 1 . L1tz o PSVWAN SS, 1 12(/"(2 PM WAN EN L
’ - . _ - % 118w
‘51 - os 80 PCl E_M N _R2D P 93‘&4@}%&% PLACEMENT_NOTE=PI ace ¢l ose to J3401. %g 05"
d - s PCLE M N _R2D N 4 W s PCl E CLKIOOM M NI P R PLACEMENT_NOTE=PI ace cl ose to Q8450.
7 - « PCIE CLK1I00M M NI _CONN P I — - - - PLACEMENT_NOTE=P| ace cl ose to QB450.
g - « PCI E_CLKIOOM M NI _CONN_N 1YY 2 PClE_ CLKIOOM M NI _N PR
10 N M N CLKREQ O L PLACEMENT_NOTE=PI ace cl ose to J3401.
i s a— PO E WARE L ooy oo s
R
14 *
i5
o5 e L3405
e ol PPsy S5 g7 %XERA F — 268 WA R nal max o vy 1 =PP5V_S3 BTCAMERA,
18 i " - - - 35 —
19 I2CALS_ SCI_ \%A sy D00 AL S C§45% . FERR 0321%2()_ L'C_]-"Vl- 1. 5A VLNNESK W BTH=0. 25
20
21 » USB CAMERA CONN P . o
22 » USB_CAVERA_CONN_N 2
23 L 2
24 -G 83 BT F ok
25 LEoh =
N — —== Ay Y Y L3 USB_CAMERA P ...
2 1YY L2 USB_ CAMERA N ...
29 PLACEMENT_NOTE=PI ace cl ose to J3401.
30
] L3493 BLUETOOTH
LPON
4V YY L3 USB BT P @D 0w
LYY Y 2 USB_ BT N e
PLACEMENT_NOTE=PI| ace cl ose to J3401.
PP5V WAN F
=PP3V. AN ,
3V3_S3 W 'R3453
33K
1/ 16W
7avel R ° 2402
TC7SZOGAFEAPES -
52 WANSMT BUE 4 7 |2
M NI _RESET_CONN L 4 .@401 L W.AN_SM T_RC
1
B 3 1 0
3 T 3453 1 1R3454 Ri ght dutch Connector
M Nl _RESET_L amg 11Lélf f— ??%I:W SYNC_MASTER=YI TE_MP8_M.B SYNC_DATE=07/ 02/ 2008
Ry 2 2 H62"F NOTI CE OF PROPRI ETARY PROPERTY
BT R R
| 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 NUMBER REV.
D 051- 7546 A 0.0
<) APPLE | NC. T — =
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EXPRESSCARDY 34 FLEX CONNECTOR

L%ESO%Z CRI Tl CAL
SYM VER 1 J3500
%0 zoqmy USB_EXCARD N YV L USB2_EXCARD CONN_N) s o5 502250- 8727
- F- RT- SM
28
| NPUT DECOUPLI NG %0 2080 USB_EXCARD P 1YY L2 USB2_EXCARD_CONN_P; 5, 4 O
PLACEMENT_NOTE=PI ace cl ose to J3500 2 1
3
= v w2 - PCL E_EXCARD R2D N R 2 - PCl E_EXCARD_R2D P, 5 o o5
» =PP3V3_S3_EXCARD 9 PCl E_EXCARD D2R P e 6 >
0 177 - 7 . PCl E_EXCARD D2R N
1 C3530)1 3531 ‘W‘“ 8 0 > PCIE CLKIOOM EXCARD CONN P o)
A UF—— 10UF o 1 PClI E_CLK100M EXCARD N 4 (Y 3 PClI E_CLK100M EXCARD CONN N 5, o os 227 PCLE_CLK100M EXCARD CONN N 10 - 72 05
2 1Y 2 6% o R EXCARD_CLKREO CONN_L P 12 = - EXCARD CPPE_L ; .,
M P — ? BP3v3 S0 EXCARD SWTCH - o 13 PP3V3_S0_EXCARD SWTCH -
w0 1 I PClI E_CLK100M EXCARD P 1YY Y L2 PClI E_CLK100M EXCARD CONN P ; 5, 5 2 OPaVA 53 EXCARD SW TcH 6 15 - PLT RESET_SWTCH L, .,
= PLACEMENT_NOTE=P| ace cl ose to J3500 Z PP1VE SO EXCARD SW TCH 18 17 > PG E WAKE L 5y 5720
w7 B
_ PLACEMENT_NOTE=P| ace cl ose to J3500 a5 =SMBUS_EXCARD_SDA -—> 20 . PPlVS—_SO—EXCARD—SW TCH e
o _=PP1V5_S0_EXCARD — | &> -—> > 21 =SMBUS_EXCARD_SCL ¢, 4
%@ T
135341 C3535 w1 oy POLE_EXCARD R2D C N Gl e PCI E_EXCARD R2D N 5 s s + - EXCARD_CPUSB_L - N5 opfexne USB2_EXCARD_CONN P
ggo/luF %.Ooolile w0 1 I PCl E_EXCARD R2D C P 1 } } 2 0. 1uE_10% | [ 16VX5R402 PCl E EXCARD R2D P, 5 50 o5 s 5 » USB2 _EXCARD CONN N il 26 = - 732 08
2 2 10% 16V X5R402 i
g“" éﬁé C3570 —
PLACEMENT_NOTE=P| ace cl ose to J3500 O 29 ,

.2 - EXCARD CPPE L R3501 ¢, 2 e PCl E_EXCARD PRSNT L -

VF-LF 40

OUTPUT DECOUPLI NG

oAy RP3V3_S3_EXCARD SW TCH ;-
o o |1 i
FE iR, 13500/ C3503 R T AL
CRI TI CAL ot U 0F
T U3500 | 2 gm 2 B \ 503‘12313—001221
=PP3V3_S3_EXCARD TPS2231 =l ST o
a2 23 17 AN QPN Axaur] 15 24
2 s =PP3V3_S0_EXCARD 2 |vi NgP3 voutaps|_3 A (5 23 ,
32 s =PP1V5_S0_EXCARD 12 VI NLP5 VOUT1PS| 11 %‘m‘f;&% ¢+ PP3V3_SQ EXCARD SWTCH - -
B e e
- SMC_EXCARD PWR EN R3500 o4 2 5% EXCARD_SHDN L_R 20 Jsron PERST* |, 8 LQSOEEC:J’SO“ o o FG CLKREQ L : 2
TP_EXCARD_STBY L 1 JsTev* CPPE* |5 10 N }8 %%R/
« [y EXCARD_RESET_L 6 JsysrsT+  cpuser[y9 2 38 2 %R e ,'38 E &E}ng ES z ; :
L EXCARD OC 1L e VENI CE o o I 1o ofixne _
NCx—2 e ROLKEN—18 EXCARD. RCLKEN <z RP1V5_S0_jEXCARD_SW TCH » o PO E_FC R2D C P BRo3 e « PO E_FC_R2D P u ooz Sresame e
New_5NCL VaLTAGE=1 5V 732 .o PCE FCR2D C N 1 |[20_ quE_ 10%] [ 16VX5R402 s PCE FC R2D N 13 PEETIOr
NCx<13INc2 M NREGCW Do | 1 C3}502 1 93)3505 10%] ‘5175\é><5<</‘|150'3" cE 15 16 =PP1V5 FC CON,
NOX 12 s S v oon POLE_FC_D2R P v 0 T o
16 s THRVL PADL 21 2 Zg}{ 2 b & PLACEMENT_NOTE=P| ace cl ose to J3501. @@ PO E FC D2R N o 0% EC PRSNT L .
o 21 22 FC RESET_L oo
=
PLT-RESET_SWTCH L ;5 25 |
EXCARD CPPE L ;.. % 26 ,
EXCARD CPUSB_L , ., VENI CE
Veni ce Connect or
+=PP3V3_S3_EXCARD
2 s _=PP3V3 SO CARD
5 aamoe R3561! ExpressCard Connect or
« - EXCARD CPUSB L : SCro-5 100K - EXCARD_RCLKEN 1 2 4K oane SYNC_MASTER=YI TE_MPS_M.B SYNC_DATE=07/ 02/ 2008
U3551¢ SMC_EXCARD CP [y 42 43 Hiow 4 EXCARD CLKREQ L 1
= » EXCARD_CPPE_L 2 b5, EXCARD CLKREO conn| 293960 o> NOTI CE OF PROPRI ETARY PROPERTY
3 - 3 THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
C35501 REEES Yo THEPEBFLWRET INC. THE POSSESSCR
O‘ 1 F |- A2 A S avzrr I TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
—
céé/ 2 v+ _EXCARD_CLKREQ CONN BL @ C§5169 N 11 NOT TO REPRODUCE CR COPY I T
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ENET_RESET_L is not
Hence,

=PP1V05_ENET_PHY ,

. (221mA typ - 1000base-T)
( 7mA typ - Energy Detect)
C37101: C3711: 1| WF: Marvel | nunbers, update for Realtek
U e T
= 2 2
s =PP3V3_ENET_PHY 485 285 FERR- 120- OHM 1, 5A
(43mA typ - 1000base-T) o J 0402-LF
(19nA typ - Energy Detect)
WF: Marvel | nunbers, update for Realtek 1 1 g317U(F)=0 1 g317u9:1 1 g317U(F):2 = 2
CRIT] CAL 0% 1% T 189 P1VO5_ENET_PHYAVDD
00 amusa CaE [P [ R R S W
0402- LF C37141: C37151 7 61
0.1 F; 0.1 F;: .1 F;
2 = i }{2 i }{2 }{2
402 402 402
PP3k‘V3 E'\éli_gﬁngYA . 4
ELE E % JiC37U(F):5 1C37U(f)=6 B =
h W S s %o =PP3V3_ENET_PHY_VDDREG ,
XoR XoR
485 485 If internal swi tcher 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 F F R347591 14RS77K51 R3471:%2K1 RTL8211 REGOU
— o~ <| v | © o|o =
| < | N ™M < < (] N ™ | < . . °
R3720! 1%?;%':;: - d - § < < M:_lg:él} °‘§E¥v %150@ If internal switcher is used, must place inductor wthin 5mm
oK A \§/ ¥§J \E/ 2 \§/ \§/ 402, ,402 402, of U3700, and 1x 22uF & 1x 0. 1uF caps w thin 5mm of inductor.
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o1 18 ENET_MDC 39 Imc M0 L o ENET_MDI _P<0> 35 01
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5
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NI+ 2) |8 ENET_MDI_P<2> g oo
Vo120 e ENET_MDI _N<2> oo
46 “
asserted when WOL is active. RILB211_RSET - all FEFERENCE M3 o ENET_NDI_P<8> g, 5 o
RC (R3725 and C3725) are made NOSTUFF. MI-[3] 12 o o ENET _MDI _N<3> 5y 050
TP_RTL8211 CLK125 - 32 |oki2s
cLocK LEDO/ PHYADO| 34 o o RTL8211 PHYADO
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~ G\D—
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3.3V ENET FET
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ES . _=PP1VO5_ENET_P1VO5ENETFET
2 [eH st C3840 : 1oV ves
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Power aliases required by this page:
- =PPBUS_S5_FWPWRSW (system supply for bus power)
- =PP3V3_FW LATEVG ACTI VE
- =PPVP_FW SUMNCDE (power passthru sunmati on node) ) ) )
Signal aliases required by this page: FireWre Port Power Swi tch
( NONE)
BOM options provided by this page: CR Tl CAL oM T CSIZLEG%\L
260 CRI TI CAL

- FW PORT_FAULT_PU o o

V PORT_ _ NDS3407 F4260 2 =PPBUS_S5_FW FET

. =PPBUS_S5_FWPWRSW - 1. 5A-24Y =20 _FWIET.

3 8 PPBUNS FW FWPWRSW F 1 PPBUNS F FV\RSW D
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{ 2 ﬁ ‘ ; \%ﬁ@gﬁ% 35 1812L15024HF VAR ! 6 FEB. 35in
1RA260 C4260 1 1 ’_i s PDS540XF
470K 0. 01yE —
Hew I p
2402 302
FWPWR EN L_DI V
1R4261
330K
%HSW
) SLF
FWPWR EN L
Enabl es port power when macgilne bl
is running or on AC. e 261 Dl3
SSMBNL FSOTSGE =y SSMSNl%EAPE
- sorse3 | Kk
s
"
G7 s s[c st
43 42 3 21 [Ty SMC_ADAPTER _EN 4
o5 o1 6a 4s 22 5 21 7 ry PMUSLP_S3_L
FW PORTPWR EN FET
262
SS%%&l5FV D|3
SOD- VESM HL{
167 st
s+ _FW PORTPWR _EN 1
« =PP3V3_FW LATEVG ACTI VE
s PP2V4A_FW LATEVG .
R4211* IR4212 Ji 4210 R4219
10K o < 10K %@&UF 2,,0M
AR * B i
R I 2 U4210 :
P2V4_EWATEVG RC 4| LMC7211 = Igg}lezg.)
VIS L ATEVG EVENT L 2 & FW PORTPVR_EN .,
FW.ATEGV_3V_REF 3, v MBRO540XXH |1 4219
1R4213 ’ g
42111 2
100pE —— 10(/?)‘ 6K € ERM X5R
sl T REl .
a6y 2402 RélZlKO =
L o 1200K, FW.ATEVG _3V_REF Hysteresis:
1w 2.95V when port power is on
= hobt 2.81V on late Vg event and port power is off
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Power aliases required by this page:
=PP3V3_FW FWPHY

- =PPVP_FW PORT1 w0 3 0
- =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 ®

FWPHY DS2 — =FW PHY_DS2 6

. . . MAKE_BASE=TRUE —
NOTE: This page is expected to contain . . N
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) -
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 =

assuned that FireWre PHY page will

s _FW P2 _TPA N

FW2_TPAN VAKE BASE=TRUE
FW2_TPAP VaKE BASE=TRUE

provi de the appropriate constraints s _FW PO_TPBI AS — NC _FW_TPBI ASwakE BASE=TRUE
to apply to entire TPA/ TPB XNets. s _FW P2_TPBI AS — NC_FW2_ TPBI ASMAKE BASE=TRUE
1394b i npl enent ati on based on Appl e 225 FWPO_TPA N = NG PWD_TPAN e BASE=TRUE
| i 0256 _FW PO_TPA_P — NC FW)_TPAP _
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w FWP2_TPA P

023 _FW PO_TPB N
1 H wss FWPO _TPB P
Term nat1 on Wby TPE N
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NC F
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1 ©4360 T
33UF Emg‘
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(034 11'1: 1 ) 263
o A HPEL=EMRTY R4312* Lo e PmT 1
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‘ + [o ol TAGESS!
IESRE
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2 0603
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O1—XNC ‘ _— 0. 01UF | [ 10%16v cerRM 402
7 - s SATA HDD R2D P —
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15
(}?NC ‘ C4516.. || 2 95 SATA HDD D2R UF P 1(YYYW 2 SATA HDD D2R P [T 20 8
O1+—xXNC 0. 01UF |1 10%16v cerv 402
17 PLACEMENT _NOTE=PLACE FL4502 CLOSE TO J4501
18 PLACEMENT_NOTE=P| ace C4515 next to C4516
19 PLACEMENT_NOTE=Pl ace C4516 cl ose to J4501
20

51850654

SATA Connectors

SYNC_MASTER=CHANG_MB8_M_.B

SYNC_DATE=07/ 01/ 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 A0.0
(  APPLE I NC. T — =
) NONE 39 96

2

1




Por t

Power

Sw tch

Left

USB Port A

CRI TI CAL CRI TI CAL
L4605
Q4690 FERR- 220- OHM 2. 5A
s _=PP5V_S3_RTUSB 2 |00 7 PP5V ssW_BFf&Lé_sgB AlLIM . 1 m PP5V_S3 RTUSBETAn F
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NOTE: Unused pins have "SMC_Pxx"
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SMC _FAN 3_TACH Y 313 |pc7 PHL| F2 -»> SMC_THRMI'RI P oo
© D - Pr2| J2 - SMC_PH2 1
52 [T SM5 X AXI S > MO |PDO PH3| A4 > ALS GAI N fooT 43
52 [Ty SM5_Y_AXI S -> N9 |PD1 PH4| B3 «— < NC
2 —oMB_Z_AXILS > K10 |PD2 PH5| 4 > NC
« oy SMC_ANALGG | D > L8 |PD3 S'VC
+» oy SMC_NB_CORE_| SENSE e v _|Poa
« oy SMC_NB_DDR_| SENSE - N8 |PDS SYNC_MASTER=T18_M.B SYNC_DATE=06/ 18/ 2008]
43 ALS LEFT > K9 _|PD6
o m@ ALS Rl GHT > L7 lror NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
Kgg??oquéPEb%LW'\gER I'NC. THE POSSESSOR
. | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
SMC_PBS3: Il NOT TO REPRODUCE OR COPY I T
SMC | G THROTTLE_L for MG systens. 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART

Ci?) APPLE | NC. e

NONE

ST ZE | DRAW NG NUVBER REV.
051- 7546 A 0.0
SHT OF
42 96

2

1




7

5

2

SI LK_PART=SMC_RST

SMC Reset "Button" / Brownout Detect
s2 43 42 3 =PP3V3 S5 SMC
C5000 * 'R5000
i U5000 S
cerm 2 NCP303L SN et
SOT23- 5- HF 402
SMC MANUAL RST L 5| CD QUT|L RESET L [Ty 42 44
C5001 *
0. 01UF ——
prpu—
cERm 2

50 43 a2 SMC_ONOFF L

so SMC TPAD RST L

52 43 a2 8 =PP3V3_S5_SMC

SMC AVREF Suppl y

CRI TI CAL
VR5020
s _=PPVIN S5 SMCVREF REF3333 PP3V3 S5 AVREF SMC
1IN aut| 2 M NREGCW BTHEG. 2
VOLTAGE=S
feX>)
3 + C5026
——0.01UF
— 0%
16V
2 CERm
402
+ C5020 C5025 *
——0.470F 10uF ——
109 200 ——
eV 6.9V
2 CERM XSR X5R 2
02 503
G\D_SMC_AVSS a2 46 a7
M N _LINE_ W DTH0. 4
PART NUMBER ALTERNATE _FOR| BOM OPTI ON REF DES COMMENTS: M N_NECK_W DTH=0. 2 nm
PART NUMBER VOLTAGE=0V

35351381 35351278

Intersil |SL60002-33

System (Sl eep) LED Circuit

. _=PP5V_S3_SYSLED

IR5030
20
it
240

o
SYS LED ILIM

INEAS

SYS LED L_VD V

SYS_LED ANODE

@ﬁ RPNV YAE

a1

a2 _SMC FAN 2 CTL NC SMC FAN 2 CTL
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—— MAKE_BASE=TRUE
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% 02 42 10 [y LPC_FRAMVE L S 14 e | SPICALT CS L o
22 15 coom PM_CLKRUN_L -l 15 16 LPC SERI RQ G v
w5 42 coon_SMC_TNB - 1 [ LPC PWRDWN L o «
o DEBUG RESET_L S 20 [ [ smc DI oD =
Al ternate SPI ROM Support @ SVe 10O DTSN B - Vol < o
+ [ SMC_TRST_L DU 22| o | SMC RESET L D @ «
MUX SEL CONTROLLED BY FRANKCARD SW TCH ONCE CS1 |'S SUPPCRTED | N MCOP a2 SMC_MD1 - 25 26 | SMC_NM -
<on - —> oD
43 42 40 [T SMC TX L - 27 28 - SMC RX L [Ty 40 42 43
29 30 - LPCPLUS GPI O o
3V3 S5 CPLUS = 3
24 3 =PP3V: LPCPL
o s __=PP3V3_S5_ROM Lcl:DSC:LlLf
1
=
R5190: LPoPLUS : ggg“’ 51650573 MCP79 I nternal SPI MJX Support
" 1
12% bl = NOT SUPPORTED I N REV A0O1 OR BO1 MCP79 Sl LI CON
W cc
o 4 2 rmy_SPL_CLK_R : 1y w5 = SPI_ALT CLK o + _=PP3V3 SO_LPCPLUS
% 4 2 rmy_SPI_MOBI_R 2 Y}-DI 3%%3%%201; 4 SPI_ALT_MOSI o « 14 s _=PP3V3 S5 LPCPLUS
. . MCP_CS1_YES
TNy 7 SPI _CLK_MUX s I\/CP SPI Q/ d R5140* -
o
R5191° R T caL P SPI_MOBI_MIX oo wes erri e t1ons 100k . , Lpc FRAME PU
M:l%;ge 5Pl ROM USE MB 10 |sgt erhs MCP79 REV AO1 REQUI RES EXTERNAL MUX, REV BO1 STILL DOES NOT SUPPORT | NTERNAL MUX e o 1% o MCP_CS1_YES
202 “ 2 = :
o b w___SPI ROM USE_M.B F T os1a0 RS141
) . SSMBJ16FV s
L A
SEL HI GH OUTPUTS TO D (ON BOARD ROM MOP CS1 NO s
SEL LOW QUTPUTS TO M ( FRANKCARD ROM €L R§14§ LPC FRAME R L 10
5 =PP3V3 S5 LPCPLUS LPCPLUS From Frank Card 1,0
JiCE}lU%4 *EfngLAEWm7WE=PI hce near J5100
o 40
LPCPLUS 2 g% =
moc I gm Pl ALT M SO e SPL_CSL R USEMB — =SPl_CSI RL USE MB (o
%0 41 21 qoom—SPl _M SO 1 |y M 5 NCP—()CSlT?’\éO]_Z? Pul | -up on debug card s ﬁg?_lz]_.;ES
% 2 [ Skl _CSO_R L 2l U5120 ™| 4 srarcs 20 SPI_ALT,CS_L rom « 1 To Frank Card
PI 3USB102ZLE SE 5%, LA N2
TEFN D+ 7 SPI _M SO MUX g 44 55 M:%}é’ PLACEMENT_NOTE=PLACE NEXT TO U5120
D| 6 sP_MB cs L Mx 05
MCP 0.
CRI TI CAL Sy “
10 IsEL Saet 17 u)sv 50R5126 SPI_WLB CS L@’“
D e MCP_CS1_
p R51441 =PP3V3_S5_ROM s 44 53
20K
%
P _GE1_YEStLPCRLLS N gy SPI Frequency C anp
= 2
1 2 ENSURES MCP79 SPI_DO OR SPI_CLK I NPUT IS LON WHEN STRAP |'S LATCHED. NOT NEEDED FOR BO1 OR LATER.
M:Sl“/ \w PLACEMENT_NOTE=PLACE NEXT TO U1400
SDF NO STUFF
oz Keep very short R5161
MCP_FORCE_SPI L 1 2 SPI_MosI o 5 %0
s _=PP3V3_S5_MCP_AO1 MCP_AD1&MCP_AD1Q 1w SPl ALK
SPI MUX BYPASS NP AOLMTANS | sovenaSRE i =
1
R5 1106(») 3K somLJ MCP_A01&VCP_A01Q
1/ 18 R5162
LPCRLUS NOT W65 LA 2
0 SPI _FORCE 178w
53 4s qoom}—SPL_CLK MUX 1 2 SPI_CLK R (TH 22 44 90 MCP. irew
v LPCPLUS NOT MCP_A01&MCP_A01Q = 402
"ios" R5157 ?160 {22
s 14 qoom— SPL_MOBI_MUX VI SPI_MOSI_R 21 44 %0 SLP_S3# nVidi a recommendati on, SSMSNLSFEAPE
NOT < not conpatible with button-mashing sorses | 9]
L 5% - . }—4
LPCPRSL:%SEB EAt NCP_A(lJ?ls&1NCP60_A01Q e
5
53 44 SPI_M SO MJX 1 2 SPI_M SO 21 44 90 4
o o =D 02 01 0042 97 20 -y PMSLP_S3_L 1 O 2 MP SPI_FORCE L LPC+SPI Debug Connect or
4 1
Mok %El/f‘é” = SYNC_MASTER=CHANG MPS_M.B  SYNC_DATE=07/ 01/ 2008
402
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8 7 6 5 4 3 2 1

mn [1] H [1] mn H 11} mn H
MCP79 SMBus " 0" Connecti ons SMC " 0" SMBus Connecti ons SMC " A" SMBus Connecti ons
NOTE: SMC RMI bus renmins powered and may be active in S3 state
s =PP3V3 SO SMBUS MCP 0 s =PP3V3 GPU SMBUS SMC 0 SO s =PP3V3 S3 SMBUS SMC A S3
1 1 1 1 1 1
MCP79 R542072 4R572K01 SO DI vMm " A" SMC R53572 §572K51 GPU Tenp (Ext) SMC R52272?( 2R522K71 TRACKPAD
u2300 " 5% 5% J3100 w4900 " 5% 5% EMC1043- 1: U5550 w4900 1/.13% ?%ﬂlew J5800
( MASTER) s st (Wite: OxAO Read: OxAL) ( MASTER) i st (Wite: 0x98 Read: 0x99) ( MASTER) [Vt it (Wite: 0x90 Read: 0x91)
402, 402 402 , 5402 4022 2 402
90 21 13 7 SMBUS MCP 0 CLK —  =12C SODIMVA SCL 2 4 SMB 0 SO CLK o3 SMBUS SMC 0 SO SCL —  =SMBUS GPUTHVBNS SCL s 12 SMB A S3 OLK —  SMBUS SMC A S3 SCL —  =12C TPAD SCL .
NAKE_BASE=TRUE — T VAKE_BASETRUE — T VAKE_BASESTRUE —
9 21 13 7 SMBUS MCP_0_DATA —  =12C SODIMVA SDA 2 4 SMB 0 SO DATA o3 SMBUS SMC 0 SO SDA —  =SMBUS GPUTHVENS SDA - 1 SMB A S3 DATA —  SMBUS SMC A S3 SDA —  =12C TPAD SDA .
NAKE_BASE=TRUE = = VAKE_BASETRUE — = WAKE_BASETRUE —
| | |
SO DI vMm " B" GPU Tenp (Int) ALS
33200 @6: UB00O 33401
(Wite: OxA2 Read: O0xA3) (Wite: Ox9E Read: Ox9F) (Wite: 0x72 Read: 0x73)
—  =12C SODIMVB SaL » — =GPy l2cs sa ” — l2cAssa 0
—  =12C SODIMVB SDA 20 —  =GPU I12CS SDA . —_ _I12C ALS SDA 0
n n H
ExpressCard Sl ot SMC "Battery A" SMBus Connecti ons MCP Tenp
33500 EMC1043-1:  US500
o+ =PP3V42_G3H_SMBUS_SMC BSA (Wite: 0x98 Read: 0x99)
—  =SMBUS EXCARD S a2 —  =SMBUS MCPTHVENS SCL a8
—  =SMBUS EXCARD SDA 3 1 1 —  =SMBUS MCPTHVENS SDA
= ” sMC R5280 Ro281 Battery = °
900 i S S Yiow 36055
( MASTER) VF- LF v it (See Tabl e)
402, 2402
1 SMB BSA CLK —o3 SMBUS SMC BSA SCL —  =SMBUS BATT SCL 50
= VAKE_BASETRUE —
1> SVB_BSA DATA —o3 SMBUS SMC BSA SDA —  =SMBUS BATT SDA 50 " o .
= AKE_BASESTRUE —
‘ SMC "B" SMBus Connecti ons
=PP3V3_SO_SMBUS SMC B_SO
Battery Charger °
I SL6258A - U7000
Battery (Wite: 0x12 Read: O0x13) S R5260" ‘RE261 0T
. . MC CP enp
‘E::ttt:rr))// ’:Er[‘)agne: v-er(WI(tWe.i t2X1gx§aLa3X1gl37) — =SVBUS CHER SAL o U4900 3/‘ %50 2%3K EMC1043-1: 8570
n n H - : : — 1/ 16W 1/ 16W o X
'\/CP?g SNBUS 1 COF] neCt I ONns Battery Tenp - (Wite: O0x90 Read: 0x91) —  =SMBUS CHGR SDA o (MASTER) o5, 5 02" (Wite: 0x98 Read: 0x99)
. —PP3V3 S0 SMBUS MCP 1 1 SMB B SO CLK s SVBUS SMC B SO SCL — =12C CPUTHVENS SCL s
1 SMB B SO_DATA ——o3 SVBUS SMC B SO SDA — =12C CPUTHVBNS SDA -
,, " . T VAKE_BASESTRUE =
rs230 | |iRs231 SMC " Managenent SMBus Connecti ons |
79 2. 0K 2. 0K H The bus fornmerly known as "Battery B"
12300 5% Sio U2690 or U2695 _
1/ 16W i/16wW ey s =PP3V3 S3 SMBUS SMC MGMI Battery Charger Tenp
( MASTER?) Mzhbg %-ZLF (Wite: OxAO- OxAE, TVPLO2: US540
2 2 . _ :
90 21 SMBUS MCP 1 CLK — _=l2C che:zgdvlo;éi oA 25 (Wite: 0x92 Read: 0x93)
WAKE_BASE=TRUE = ° R5290| |'R5291
o0 22 SMBUS MCP 1 DATA —  =12C HDCPROM SDA 2 ?4';{)5: 4. 7K 4. 7K vr efuzgo?ACS —  =SMBUS TMPSNSR SCL s
NAKE_BASE=TRUE = 50 5% =
| ( MASTER) VEE e (Wite: 0x98 Read: 0x99) —  =SMBUS TNMPSNSR SDA a0
02, , 402
M ke 42 SNB_MGMI_CLK —o3 SMBUS_SMC MGMT_SCL —  =12C VREFDACS SCL 27
T VAKE_BASESTRUE =
U6860 4«2 SMB_MGMI_DATA —s SNBUS_SMC_MGMI_SDA —  =12C VREFDACS_SDA 27
(WRI TE: 0X72 READ: 0X73) | VAKEBASESTRUE
—  =12C MKEY saL s -
__  =12C MKEY SDA w Var gi nu29C001 ntr ol
(Wite: 0x30 Read: 0x31)
—  =12C PCA9557D SCL .
—  =12G PCA9557D_SDA 27
SMS
U5930
(Wite: 0x70 Read: O0x71)
— =i2c svs sa s
—  =i12C SV SDA s

MP8 SMBus Connecti ons

SYNC_MASTER=DDR SYNC_DATE=07/ 22/ 2008
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7 |

5 |

4

12 11 s _=PPVCORE SO _CPU

CPU Vol tage Sense / Filter

Pl ace short near UL000 center

78 8 _=PPVCORE GPU REG

XW5309 R5309
SM
1 5L 2 CPUVSENSE IN 2 53K, SMC_CPU_VSENSE
196
i 1 C5309
402 0. 22UF

e
2 X5R
prs
GND_SMC_AVSS 42 43 46 47

Pl ace RC close to SMC

GPU Vol tage Sense / Filter

Pl ace short near UB000 center

2422 8

=PPVCORE _SO_MCP

XWE359 R5359
SM
1 54 2 GPUVSENSE IN 23K, SMC_GPU VSENSE o
19
o 1 C5359
402 0. 22UF
205

—L
402
GND _SMC AVSS 42 43 46 47

Pl ace RC close to SMC

MCP Vol t age Sense / Filter
XW5399

PLACEMENT_NOTE=PI ace near

1 2

MCPVSENSE_| N EA
Ul1400 center

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

oo 2

PBUS Vol t age Sense & Filter

6315
FDG6332CG
SC10-6

PPBUS G3H

87

PPBUS_G3H_VSENSE

R5315 n VOLTAGE=18. 5V
100K

5%
1/ 16W
M- LF

402 ,

PBUSVSENS EN DI V

R5316"
100K

5%

1/ 16W

M- LF
402 ,

PBUSVSENS EN L

ss _=PBUSVSENS EN
Enabl es PBUS VSense di vider when high.

M N_LI NE_W DTH=0. 20 nm
M N_NECK_W DTH=0. 20 nm

R5385"
27. 4K

1%
1/ 16W
M- L

402 ,

Rt hevani n = 4573 ohns

SMC PBUS VSENSE

R5386"
5. 49K

1%
1/ 16W
M- LF

402

+ C5385
— 0. 22UF
— 20%

6.3V
2 X5R
202

GND SMC AVSS

Pl ace RC close to SMC

BMON Current Sense - Entire circuit nmust be near SMC (UW4900)
s =PP3V42_G3H BMON | SNS
BMON_ENG
BMON_ENG Jicf)ssg
BMON_ENG gﬁg’}uF
NC7SB3157P6XG 2
1Q51;::J1F8 BMVON | NA OUT 1les SC70 |6  smc MUX_SEL ey 0 I“O?M
T %}% « BMON_ENG 1
REGULATOR S| DE: 535 v 2 5 B
GN\D Y
Us303 R5391
| 3 4.53
os o mm CHGR CSO R P 5lin 'gé?olw(a o my— CHGR_BMVON 3 4 BMON_ AMUX_our 14 23K SMC _BATT_| SENSEm «
VER 1 BNU\I—EN(E 1/110/60W
% 61 [T CHGR CSO R N 40 N+ rerl 1 — 1R5371 VELLF 1C5390
BMP 100K 0 0,22UF
LOAD S| DE: G\D g% 15w Sav
o 2 1 2 5t 282
A,?/ GND_SMC_AVSS.. 4 46 ar
. . TRl
Monitors battery di scharge 20
current frombattery to PBUS

I NA213 has gai n of 50V/V

CPU VCore Hi gh Side Current Sensor
+__=PP3V42_G3H CPUCOREI SNS
1 C5388
0. 1UF
O
2 &
o
» con =PPVIN_S5_CPU_| MP_I SNS v 1
12 Rt R5335
R338¢% oI SNS CPUN | | TN O rle  cpuvcoRE HISIDE Lour 2453 | svocpum 1sense P
1% 1%
o Y s 1SNS CPU P 4| REF| 1 i 1 C5335
1206 51 402 0. 22UF
s > =PPVIN_S5_CPU_| WP_I SNS_R o
GND SMC AVSS 42 43 46 47

Consi der

I NA211 (GAI N 500 version) since | =4.93 Anps

Pl ace RC close to SMC

across R5388

42 43 46 47

DCI N Current

o [y CHGR_AMON

oo 2

Sense Filter

Pl ace RC close to SMC

R5380
LA S3K, SMC_DOI N | SENSE o
19
s 1 C5380
402 —— 0. 22UF
—— 265
2 Sen’
o5
[_GND SMC AVSS 42 43 46 47

Cur r ent

SYNC_NMASTER=SENSOR

& Vol tage Sensing

SYNC_DATE=08/ 14/ 2008

CPU VCore Load Side Current Sense / Filter
Place RC close to SMC
R5331
o [y I MPE_IMON 1 R AN 2 SMC_CPU_I SENSE
156
wi¥ R53321|  |* C5330
17.4K ¢ —— 02208
118w 2 Sent
Mot 402

GND SMC AVSS

42 43 26 47
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MCP VCore Current Sense GPU VCore Current Sense
. _=PP3V3_S0_MCPCOREI SNS
105420
0. 1UF
%o
5 1o
i .
° MCP VCore Current Sense Filter R5493 GPU VCore Current Sense Filter
v+ = Place RC close to SMC 4. 53K Place RC close to SMC
us5420 R5470 0 mrmy GEXI MVPE_I MO AR 2 s GPUI SENS_P RE475
1% 4. 53K
v MCPCOREISNS_N_s|in | sbc%le’w 6 MCPOORE | QUT 3K, SMC MCP_CORE | SENSE o < el ! e SMC GPU ISENSE oD < D
5
% oiew
s 0s _ MCPCOREI SNS_ P 4|+ REF| 1 st 1 C5470 R5491 MELF ! ESZ‘;EE
=0 220F 1 439K 2 s GPUI SENS N | 2o
GND , 6.3V 1% 2 xR
N e L
D SMC AVSS P = w02 R5408 G\D_SMC_AVSS 42 43 40 47
1 10K
£ New Gain: 2x can sense current up to 16.6 Anps S
) iR
MCP MEM VDD Current Sense CE%,?,?
1]]2
» _=PP3V3_S0_MCPDDRI SNS Jobe
0
0 "
20%
5 1o
b il
+ [rmy__=PPNCPDDR | SNS_R U5440 McP NE'\:'WVR?BOSJIE rsw‘f:”t Sense Filter GPU VCore Current Sense and GPU 1.8V Current Sense share
R5444 ;. OPA2333DRBGA dual package opanp U5410
R54453sDDRISNS P 138 2 . DDRISNS RP 5/, DFN R5440
0. 002 1 \1 MOPDDR [oUT 1 4 23K, SMC_MCP_DDR | SENSE s
1% 16w o2
1w VE-LF 2| A 19
1206 17 R5443 Bt A il 1 C5490
| DDRISNS N 13 85K, os| DDRI SNS.R N b o o C
o o =PPMCPDDR | SNS w0 Lo
116w iy
Vios"
SI GNAL_ MODEL=EMPTY S| GNAL_ MIDEL=EMPTY = _GND SMC AVSS 42 43 46 47
442 1 'R5442 RE441 S| GNAL_MODEL=ENPTY GPU 1.8V Current Sense
270PF iM 1M Gain: 274x
| ¥ — 1% 1 2
50V 1716w
KA Y 5441
o
“ "A70PF + _=PP3V3_S0_GPULV8I SNS ‘
1 2
1 _ + 5410
€L 10% S| GNAL_MODEL=EMPTY 0. 1UF
- 50V 20%
CERM 2 10V
402 CERM
o rmy_=PP1V8_SOGPU_I SNS_R U5410 GPU 1.8V Current Sense Filter
R5415 o OPA2333DRBGA Place RC close to SMC
OPA2333s for proto are placehol ders for OPA2330 R54131[% » PLVBGPU P 13022 o PIVGGPUI SNS R P oFN R5465
0. 002 0 7 P1ve socPu laur 1 423K, SMC_GPU 1V8_| SENSE w0
1% 16w o>
1/;\14\4V MF-LF 1%
1206 377 RS%14 s 1 C5465
s PLVBGPU N 13 %2 o P1VBGPUI SNS,R N o Lok
. =PP1V8_SOGPU | SNS % . %
< oiew e
Vo5
SI GNAL_MODEL=EMPTY S|LGNAL_ NDOEL=EMPTY GND_SMC_AVSS 42 43 46 a7
4410][3'2: o Ba 412 "SI GNAL_MDDEL=EMPTY
MCP MEM VDD Current Sense and CPU FSB 1. 05V Current Sense share iy T iow AN B
CERM 02 1/ 16w
dual package opanp U5440 402 2? v C5411
470PF
1] 2
-+ 1‘0‘% SI GNAL_ MODEL=EMPTY
B SR
CPU FSB 1.05V Current Sense Gain: 274x o
1.05V CPU Current Sense Filter
NC
U5440
R5431 ¢ OPA2333DRBGA
ws s _1VOSCPU P 13852 o 1VQSCPUISNS R P 5| DFN R5495
o VI 7 CPULVO5_SO_LQUT s AR%: |, svc cpu ks i sense —
R5§@3Lp6 %/:;%‘é’ 1 C5435
o ss _LVOSCPU N 13892 o 1VO5CPUIL SNS e LI _
2 & Current Sensing
o
402 SYNC_MASTER=SENSOR SYNC_DATE=08/ 14/ 2008
SI GNAL_MODEL =ENBTY S| ONAL_NMOEL=EMPTY 5| GNAL_MODEL=EMPTY L aw svec Avss 42 43 40 47 > I - A
51%% Re437 R5432 Place RC close to SMC NOTI CE OF PROPRI ETARY PROPERTY
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CPU Proximty/ CPU Die/Right Fin Stack Battery Charger Proximty

RS457 70 o _=PP3V3_S0_BATTCHARCERTNPSNSR
» _=PP3V3_S0_CPUTHMENS 1 2 R ‘
i A = 1 05570 e n s v v e e, e
02 ~ % "RE571 |'RB572
oo M 10K 10K s
S 1BNS S e US540
] % @D gPU THERNLDE;TY ENUCEEZQ 1 = M:Zx }24\/2 2%'2“\9/ HPAQO330AI
Det ect CPU Di e Tenperature GNAL O':DEoozz 2| op1 DFN . ervil7 CPUTHVBNS THM L o —SNBLS. TMPSNSR SO 6 lopn Aoool4
Lé - 3 ALERT* |8 CPUTHVBNS ALERT_L 45 =SMRUS ThPSNSR SO 1 s ALERTL3
402 ’74 R o =12C CPUTHVBNS SDA w
os 10qary CPU_THERMD N . CAyoar, " = > - .
D2 SMCLK =1 2C CPUTHVBNS SCL gy > 1 css40
GND  THRMPAD | T —E
6 11 "Pl acenent not e: ‘ 2 o,
pl,,,,,i,,,t ,,,,, ‘Place U5540 near battery |
acenen not e: charger circuit
= CPUTHNSNS L2 PL aen 'Place U5570 under CPU 1 :
GNAL_| CDE = "and close to left fin stack =
% 0. 0022 B T
Detect Right Fin Stack Tenperature BC84 7352 3 :gz
s CPUTHVBNS_D2_ N
‘Pl acenent note:
"Place Q6501 on bottom si de
"close to right fin stack
R5500
. _=PP3V3_S3_REMTHVENS 1,47 2 ppava s3 REMTHVBNS R ¢
.
o M NERER- W BTHES: 28 105500 Not e: EMC1403 can perform Beta
305 %t uF RS501! |'R8502 Conpensation for External Diode 1 only
05 21080 MCP_THVDI ODE P I o=y g“/ 10K
1 AT '\é\‘} "15}4\/
SI GNAL = Y ML L
Detect MCP Di e Tenperature _Nu&glfii 402, 2402
0. 0022uF U5500
8 EMC1403- 1
o 2 2 pp1 PN ierw |7 REMIHVENS THM L
78{7515% 02 SN MCP_THMVDI ODE_N ‘ 3 ALERT* |8 REMTHVBNS_ALERT_L
b - o NCPTHVENS_D_P ‘ 4 CR' T CALparal® =SMVBUS_MCPTHVENS SDA gy«
Det ect Ri ght Heat Pipe Tenperature C ‘ s GNAL_N[I)EL:ENFéTYi 5| o sMoLk | 10 =SMBUS_MCPTHVBNS_SCL gy 4
1 1 G\D THRM PAD
51880519 2 0. 6022yuF 6 11
i
2 | | L - - - -
O NCP ! 'Pllacenent note:
= > THYENS D N . i | Place US500 near MCP
'Placement note: |
Keep 2 caps as cl ose .
'to IC pins as possible
R5550
. =PP3V3_SO_GPUTHMBNS 1,47 2 PP3V3 SO GPUTHVENS R
Y NN WDTHED- 38 mm
Mf_l/ﬁy ¥ AEE‘C"‘&\E/’T* > mm 1 055%0
402 u
> 3 R5551! |'R5552
05 75 QB> GPU_TDI ODE_P : M K 10K
Mggv@ 2ew
SI GNAL_MODEL=EMPTY 265 P
Detect GPU Di e Tenperature 0 00;52 1 1 U5550 = 2 2
u
o EMC1403- 1
%ﬁg”;( 2lppr N qpgrv |7 GPUTHVBNS THM L
05 75 GBS GPU_TDI ODE N ‘ 3 v ALERT*|8 GPUTHVBNS_ALERT_L
‘ o GPUTHIVBNS D P ‘ 4| ppp R T CA a0 =SVBUS_GPUTHVENS_SDA gy«
. . P Thermal Sensors
Detect Left Heat Pipe Tenperature SI GNAL_MODEL=EMPTY D\2 SMCLK =SMBUS_GPUTHVENS_SCL _pry 45
. C5552 1 G\ND  THRM PAD SYNC_MASTER=SENSCR SYNC_DATE=08/ 14/ 2008]
BC84 0. 0022uF 6 11
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s 7 =PP5V_SO0_FAN LT

Left Fan

s =PP3V3_S0_FAN LT

CRI TI CAL
R5650* 78‘1?63 04
47K M RT-SM
R5655 402, 1]
= qom_SMC_FAN 0_TACH 47K, EAN LT TACH 2
Y 3
1/51/GDW 4
M- LF
402
R5651*
100K 5 20
1/ 18W
WET e Restowx o 51850369
= oy SMC_FAN_ 0_CTL a\s] £7T0 3 ; FAN LT _PWM =

« =PP5V_S0_FAN _RT

Fan

« =PP3V3_S0_FAN RT

w o SMC_FAN_1_TACH

CRI TI CAL

16122 8804

R5661*
100K

R5660*
47K
whs | O
R5665 4025 1
37K, EAN RT_TACH 2
5% 3
e :
402
50
2
o B | 51850369

1\§] 6 » FAN_RT_PVW

w2 oy SMC FAN 1 CTL

Fan Connectors
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . KEYBOARD CONNECTOR
" PSOC USB CONTROLLER w € rn e arer_|ree | vss | o
| I TMP102 V+ 10UA 2.55 KOHI 0.0255 V | 0. 255E-6 ‘J 57 13
| I 80UA 0.204 V | 16.32E-6 . APN 51850637
| 3Vv3 LDO VDD 60MA MAX 10 OHM 0.6 V 36E-3 : ° NC X ﬁ%O
! USB | NTERFACES TO MLBRACKPAD PI CK BUTTONS | VOUT | 60MA MAX 0.2 OHV 0.012 V 0.72E-3 m—PP3V3 3 TPAD i
‘ SPI HOST TO z2 KEYBOARD SCANNER | PSOC VDD 8MA (TYP) | 1.5 OHM | 0.012 V 96E- 6 Py S _S3_
D I | 14MA ( VAX) 0.021 V 294E-6
[ PP3V3_S3_PSCC s, 1 . W5_KBDL
| R CEEE] | 18V BOOSTER VIN 4ANA ( MAX) 4.7 OHM 0.0188 V 75. 2E- 6 = . W5 KBD2 )
““““““ ! 0 - W5_KBD3 .
‘ a7 PILCKB L QS8 | « . WB_KBD4
! « _BUTTON DI SABLE | w0 - W5_KBD5
[ o+ _Z2_HOST I NTN _ | w0 - WW5_KBD6 N
| w WS _LEFT _SHI FT_KEY T | d'd'd g o | « . WB_KBD7 o
| «» WS_LEFT_OPTI ON_KEY ‘ TPAD DEBUG 0 - WW5_KBDS o
i slalelalslalslelai slelsls | PSOC PROGRAMM NG CONNECTOR o siseson - ve KEDo
| mr\‘—cmmr\wgovmoov | TEST PO NTS ARE FOR ON BOARD PROGRAMM NG J5702 R5714 o WS KBD11 j‘,
| Nl 008 Jlolel gl ala ‘ FHL9C 4S- 0. 5SH25 WS KBDL5 Ci 270 . W5_KBD12
o W5 CONTROL_KEY 1p2 300a00df goaaon P2 242 W KBDI7,sx | R RT- S\ 1 2 . W5_KBD13 i
— ! wr Z2_KEY_ACT L 2pp 1 P2_0[41 _W5_KBD16Ns, | Nex——0) G ¥ \\& KBDL4 ¥
I « . Z2_BOOT_CFGL 3p4a_7 CRI Tl CAL P4_6[40 WS KBD15 Cs PPaVE 3 TPAD N M- LR WS KBDL5 CAP *
! TP_P4_5 4P4_5 Us701 P4_4|39 W KBD14, s o = > S _KBDL6_NUM b
! s 7 _Z2_DEBUG3 5Pa_3 CY8C24794 P4 2|38 WS KBDI3, s 70 w0+ \\5_KBD17 o
| o7 _Z2_RESET 6pa_1 MF P4_ 0|37 W5_KBD12; 5 5o | SSP_ SCLK P1 1 - ISP CLOCK R5715 » "\\S KBD1S8 e
| s 7 _PSOC_M SO 1p3”7 (SYM VER?) P3_6/36 W5 KBDI1, ! «_| SSP_SDATA P1_0 O | !ssPoaTA KBDLGN 1 10K « . W5_KBD19 o
| o, PSOC_F_CS L 8p3_5 APN 33752983 P3_4/35 WS KBDIO, s | o W5 6N 1 2 ~ "\ KBD20 §
| 7 PSOC_MOSI 9P3_3 MT P3_2|34 W5 KBDO 5 | NCxX—=0) 14w 0+ WB_KBD21
-, PSOC_SCLK 10 p3_1 P3_0[33 W5 KBDB .« | Yo" R5710 = - W5_KBD22 X
‘ 57 Z2_M SO 1p5—7 P5_6/32 W5 KBDY ;s | «+ WS _KBD23
! w7 Z2 CS L 12p5_5 P5_4/31 W& KBDl,s5 o e g SMC_ONOFFE_L ‘ 1,5 2 WE_KBD_ONOFF_L °
: s 7 Z2_MOSI 18 p5_3 P5_2/30 W6 KBD2 ;5 o « »_=PP3V42_GBH TPAD
C | 57 Z2_SCLK 14 P5_1 Clnen e ~ooa<wo P50 29 W5 KBD3; s | Mzgg‘é’ 5o 7 WS _LEFT_SHI FT_KBD
I |1 14 (N I THRNL 1 C5710 s0 75 LEFT_CPTI ON KBD
| R T S i i o ve Lo con o :
| OO [O[OTAN[M[I O[O [0 21V L
| [ N OO [N O[O ‘ CERM
| = PLACENE! J\IOTE—NEAR 5713 NC X
| | | SOLATI ON Cl RCU T ik s
| TP_PSOC Scll = WS KBD4, ‘ FF14- 30A- R11B- B- 3H
| WS _KBD5 ; 4 ,=PP3V42_G3H_TPAD C5725
| W5 KBD6 ; 5 | - g. luli
| Tp_PSOC_SDA | S SMC MANUAL RESET LOGE C
A SR | SSP_SDATA P1_0 & | RUTLCAL 2 —_ —_
| | SSP SDATA/ | 2C SDA | . ,=PP3V3_S3_TPAD 2 - %%SS“EAPE G = wo =PP3V42_G3H_TPAD
TP PSOC P1 3 | 4 W5S_LEFT_SHI FT_KEY ; 1C5758
: SRS Z2_CLKIN; s | w,W6_LEFT_SHIFT_KBD 1| %725 s 0. 1UF
I 3 2 >1<§\|4 CERM
| | 402
[
| « 1 SSP_SCLK P1_1 TP _P7_7 | L L
| I SSP SCLK/ | 2C sdL [
[
| ‘ , =PP3V42_G3H_TPAD APN 31150406
| | LT CRI TI CAL
R5701 | =PP3V3_S3_TPAD 2 T SaosnErPE 5  SN74LVC1GLO
DI FFERENTI AL_PAl R=USB2_TPAD s0 8 _OS_ SOT665
! wm  USB TPAD P 1,24 2 uss TranlRIP | " 5726 0.4 WS_LEFT_OPTI ON KEY s 7 \A"“g tEg $'T::£NKBDD R SC70 .
‘ 5dp PP3V3_S3_PSCC ., I o, W5_LEFT_OPTION KBD 1 * A& CONT. KBD 50 P703
| LLIGW O FFERENTI AL [BALRCSBZ TPAD B 50 7 ROL SMC_TPAD_RST_L
B | 402" NET-PHS Az fivPESUSE 00D : 3 2
[ TO MLB CONNECTOR
| R527402 ‘ = =
| 50 20 USB_TPAD N I/V}/\/Z USB TPAD RI N : .
| DI FFERENTI AL_PAI R=USB2_TPAD 5% DI FFERENTI AL_PAI R=USB2_TPAD _ R5769 'R5770 'R5771
| ’%/%;g HEFEHV%I ﬁt‘rwgguasa 90D | ;'?PSV42—& H_TPAD ESK 33K 33K
| | Lerew 1/ 16w $ew
402 M- LF
| ‘ w. =PP3V3_S3_TPAD 5 Aebee 2 402"
| ! 4 WS_CONTROL_KEY
| Us727 Y 50
| ‘ w, WS CONTROL KBD 1], ik
| 3 -
| Us701 CHI P DECOUPLI NG :
— : PLACE C5701, C5702 & C5703 PLACE C5704, C5705 & C5706 | =
CLGCSE TO U5701VDD PIN 22 CLOSE TO U5701 vDD PI N 49
| | TPAD BUTTONS DI SABLE
[
[
! R5704
| PP3V3 S3 PSOG % i9 =PP3V3_ SB _TPAD o BUTTON DI SABLE p| ACE THESE COMPONENTS CLOSE TO J5800
;o L MR BHEES S8 ' V. THI S ASSUMES THERE' S A PP3V42_G3H PULL UP ON MLB
1/ 16W \
! 1C5701 |1C5702 LC5703 1C5704 1C57O5JiC57 5" [
[ 4. 7UF TOO0PF 0. 1UF - 10oPF = L (fg.ﬂ/lUF 210.03/7U | %701
! 2 é('sé‘l 2 %égm 2 ig\;{ CERM 2 %égm 2 ><7\|{ CERM 2 x'E;Ri/ | SSMBK15FV DI3 v il I I : ;F RI I ;K ; I
| 603 402 202 402 202 603 SOD- VESM HF | |
A | : Kh SYNC_MASTER=AMASON_MPS8YNCBDATE=06/ 18/ 2008
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BOCSTER +18. 5VDC FOR SENSORS

BOOSTER DESI GN CONSI DERATI ON:
- POVWER CONSUMPTI ON

- DROCP 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\'NEC"’OQ

L5801
D5802 R580
3. 3UH- 870MA
oLy I NPUT_SW (M BOOGT_SW *TI° mnuewoneo sow pp1gvs S3_sw,, 0, , PP18V5_S3
PLACEMENT_NOTE=under L5800 on top si de QS VLF3010AT- SM HF MIN_LI NE_W DTH=0. 50MM LT N_RECK_W DTF=020W M APN 51650689
°<hI] 8: 30 M N_NECK_W DTH=0. 20 BO520WBXG 116w
R5800 4 o e
& g SW TCH_NCDE=TRUE APN 371S031 02 CRI TI CAL
1 2 1
\EY v R5812 J5800
S5 ¥\/ M N LINE W DTH=0/50MPP5YV_S3_BOOSTER 7i %PSFlS 1M 55560- 0227
oy M N_NECK_W DTH=0]20MV T 5% %‘/M’lew 3 ggm M ST-SM
APN|, 35351401 2 e 402" .., TPAD_GND_F 2 1
NO STUFF w07 Z2 CS L 4 3 Z2 KEY_ACT L,
CRI TI CAL VIN 105819 « ».Z2_DEBUG3 6 5 Z2_RESET, ,
PLACEMENT_NQTE=NEAR J5800 1l u5805 sl 4 BOCST FB Y= w0 Z2_NOSI| 8 7 PSCC F CS L,
.=PP5V_S3 TPAD L5800 VOLTAGE=3 TPS61045 T, A% w7 Z2_M SO 10 9 PICKB L,
0.01H-0. 3A-80V M'N_LI'NE”W DTH=0. 50MM QFN 2 %n 72 SCLK 12 11 PSOC_M SO
SHEE, M NCNECK-W DTH=0. J0M 3 |o cr |5 73 BOOST EN , o 6031 wiZ2 SCLK_ 12 4 PR
1(YYY)L4 PP5V S3_TPAD F . RITICAL | ‘Be813 S HOST TNTN 16 is PSOC_SCLK, 4
—_— . - - Z22_BOOT_ 18 17 =| 2C TPAD SDA ..
2/ YYY L3 __ TPAD G\D F . THRML 8 8 B Fow "Z2 CLKI N 20 19 =12C TPAD SCL ..
VoLTACEOY 1C5816 105817 2 6 R5811 o % PP3V3_S3 LDO .0 22|00 21 osom  PP18V5 S3, .,
M N_LI'NE_W DTH=0. 50MV —L 0.1UF —L 2 2UF o) N « 100K 380 0" 20M
M N-NECK-W DTH=0. 2OMM p— —— Tow 6w
2 3% cerm 2 3% VEUF
R5 O 1 402 603 2402
- § 7 TPAD_GND_F
= 1 > !
5%
u¥
b
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 © o
SSih 105838 105854
DD c<asky
1(25%5& VR5802 e s L oTIUF - 27U
= % MB243DRRE 5 T, 1% T, i
5 g 1 e vaur| 3 PP3V3_S3| LDO R aop 805
603 GND
4
s 7 TPAD GND F
Keyboard LED Dri ver
. =PP3V3_S0_TPAD s _=PP5V_S0 KBDLED CRI_TI CAL
10UH- 0. 58A- 0. 350HM CRI Tl CAL J58i5 E' n ; Ilos Elr 'Oukr:tdefdl
on keyboar acklig ex
i i R5853" 1YY Y2 keoepsw
To detect Keyboard backlight, SMC will 470K 1098AS. SM MN’HE(“:‘E‘WDTI—#S V) Fris- 4%\»5R811AD B 3H
tristate SMC_SYS_KBDLED: C5850 1 F. RT3
LON = kevboard backl i “’{:452 TUF - .. SMC_KDBLED_PRESENT L 1
= yboar d backl i ght present 1 \4>2 5
SOR 3 J;i@
HI GH= keyboard backlight not present s 402-1 1 36
[ SMC_SYS KBDLED 6 |CTRL LED| 5 . 7KBDLED ANODE - | 4
BOM OPTI ON:  KBDLED_YES MN hlEggwgig 35
NO STUFF U5850 'R5855 APN 51850612 SYNC_MASTER=PWRSQONC SYNC_DATE=05/ 12/ 2008
10 — o
R5853 ALWAYS PRESENT R58541 R58521 LTt Faew NOTI CE OF PROPRI ETARY PROPERTY
froed
M:lg% Milg% 2402 KBD BACI(L I G‘n_ CO\INEC I (P THE L NFORVATL ON QONTALNED HERELN | S THE PROPR| ETARY
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THRML M N;h'g&%:%ﬁ% 32 W | TO MAI NTAI N THE DOCUMVENT | N CONFI DENCE
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EI\/C_KDBLED_PRESENT_L D 051- 7546 A0.0
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Digital SMs

Pull -up required if SMS_INT_L not used.

= =PP3V3_S3_SMS

‘ ENG DI GSMS Desired orientati on when
=PP3V3_S5_SMC ~ o JiENG—D' SV %2 pl aced on board top-side:
1 VDD VDDl O %E]F g%’
32 .=1 2C_SM5_SCL 68930, l11nc f M X5R f -
L FW PROD_DI GSMS 7lsho TLGA - i2ne 1 1 +Y
402 .=12C SM5_SDA 8lsy CRITICAL = = x Front of system
L1 NC z
o an SMB_INT_L | R — +Z (up) J/
5css 10
! 31ENG DI GSMVB o8
~ ™ Circle indicates pin 1 |location when pl aced
) %EW ENG_DI GSMB in correct orientation
Stuff R5931 AND NoStuff R5932 to use U5930 =
= NoSt uf f R5931 AND Stuff R5932 if U5930 is not used
R5921 PULLS UP SM5_PWRDN TO TURN OFF SMS WHEN PI N IS NOT BEI NG DRI VEN BY SMC
=0 SPP3V3_S3_SMB, iy Desired orientati on when
s, LCS}QU%Z JiCS?:ZG pl aced on board top-side:
R5912 1t s 2 gg N % >
e v U§920 402 003
ibb, . AP344ATH = = v
ES voutx| 12 SMS X AXI S o E
a SM5_ONOFF_L — SMB_PWRI 5 CRI Tl CAL X ront of system
> — WAKE_BASE=TRE | SVB SELFTESP Zs {Brv 10_svB_Y_AXI S oD « +Z (up) : ¢
8 SM5 Z AXIS P
15 s VOUTZ| oo O
NC_4_|res
1R5922 ) L . .
10K &%i i%% Circle indicates pin 1 |location when placed
ey neo e N 16 NG 105923 [1C5924 105925 In correct orientation
2402 G\D = QuQIUF  —— 0 01UF  —— 0 01UF

~ 2 g"" 2 %%gm 2 gM

Sudden Mbdti on Sensor (SMS)
SYNC_MASTER=SENSOR SYNC_DATE=08/ 14/ 2008|
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15 =PP3V3_S5_ROM

PLACEMENT_NOTE=PLACE CLOSE TO U6100

NO STUFF
R6190'| R6100'| |'R6101 (p100: | CRITI CAL
s 3 ake (g MEE-L
HRES RS S e o2 U100
R6150 2 2|2 0 32081 T R6152
11 TRy SPI _CG K MJX 1 0 2 s0la SPI _CLK 6| scLK SI/SIo0|5__soge SPI _MOSI 1 2 SPI_MOSI _MJX g
CEMENT_NOTE=PLACE CLCSE TO U6100 _ 5% MX25L3205DMRI - 12G %
e P;:;l M_BE(IS L e . OMT R6105 i
- 402 1o CE sa s o2 wSPI_MSOR 1 2 SPl _M SO MUX_ oy 46
SPI _WP L 3w+ / ACC 50
SPI_HOLD L 7 HoLDr NO ?BU]'.: F 118w PLACEMENT_NOTE=PLACE CLCSE TO U6100
G\D 10K 402
< %
16
2402

- T ST TS T T T T T 7
| MCP79 SPI Frequency Sel ect |

I
: Frequency SPI _MOSI SPI _CLK |
! 31 Mz 0 0 :
I
| 42 MHz 0 1 I
| |
| 25 MHz 1 0 [
| |
| 1 MHz 1 1 |
| |

25MHz is selected with R5190 and R5191

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

SPI

ROM

SYNC_NMASTER=CHANG_MB8_M.B
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AUDI O CODEC

APPLE P/ N 353S1527
N _LINE W DTH=0.
X203 ngos \%?NEEQ’%\?TWS 38M
« 4V6_REG SENSE 152 1 2 PP4V6_AUDI O ANALOG o 55 s
5%,
16
L6201 N LI NE W DTH=0. 2! N_LI'NE_W DTH=0. Zi b‘ib%}é\/
FERR- 220> OHM MK RIS 39M M N-REGR-W BTFES: 28WM
w0550 SPP3V3_SO_AUDI O 1 (VY Y\ 2 ACE=3. 3 CODEC DVDD WVDD_ADC_DAC :
o C6200 LCG 0 C62 204" C6206 C6207
1 1 1 2 4 1 1 1
RGZZ%% a7e L Q01U 0, 001UF C?OO(EJF + L g 001UF -1 ¢, 001UF
% % 8y 8y 20% 8y 8y
WY %5 2 2T RS 2 s
402 ola e GND_AUDI Q_CODEC 4. 4 54 51 50
. o N| ™
HDA BI TCLK = a
o = [ HDA_SYNC ‘ H g § R6203
i ‘ 6 |BCLK § SPDI FO__48 AUD_SPDI F_O 1 2 AUD_SPDI E_OUT gz s
R622204 ‘ 10 [SYNC SPDI FI / EAPDY M DI -1 / DM C- 47 1 51°/W
o0 2 ¢omp-HDA_SDI NO 1 2 5 |SDATA_oUT CRI Tl CAL ‘ NE;}LF AUD SPDIF_IN s
e \ CODEC_SDATA_I N 8 |spATAIN U6200 SENSE_A|_13 AUD_SENSE Aty
NE-LF R6250 AL@SE&\;BS- GR SENSE_B|_34 AUD SENSE B am
o« AUD_GPI O 0 1,33 2 AUD GPIOO_R 2 looomcak BB PCRT- A L|_39 AUD Bl _PORT_A L (e
fRay AUD GPIO 1 M:%"" 3 |GPIOL/DM G L PORT- A-R__41 AUD Bl _PORT A R amy s
S
NC Al Bl PORT C L NO TEST23_|PoRT- O L PORT- F-L|_16 AUD Bl _PORT F L =
AUD Bl PORT C R = PORT- F- 17 AUD Bl _PORT_F_R a5
v @ 28PORT- G R PORT- F- VREFO_30 AUD_VREF_PORT_F ooy =
. AUD Bl _PORT D L 35 |PORT-D-L PORT- A- VREFQY DCVOL|__33 AUD VREF PORT_A oo s
s (T} AUD Bl _PORT D R 36 _|PORT-D-R PORT-E-L| 14 AUD Bl _PORT_E L W] =
PORT- E- 15 AUD Bl _PORT E R T 5
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 |CD- GND PORT- B- VREFO_28 AUD VREF_PORT_B g o
NC BAL_IN R NO TEST20 |CD-R PORT-B-L|_21 AUD Bl _PORT B L oD 5
PORT- B- 22 AUD Bl _PORT B R oor 57
PORT- C- VREFQ_29 NO TEST. NC _AUD_VREF_PORT_C
BEEP 12 [geep PORT- B- VREF2| 32 NQ TEST NC _AUD_VREF_PORT_B2
PORT- G- L|_43 NO TEST NC AUD Bl _PORT_G L
%0 21 prry HDA_RST_L 11 RESET* PORT- G R_44 NQ TEST NC _AUD BI _PORT_G R
PORT- H-L|_45 NOQ TEST NC AUD Bl _PORT_H L
PORT- H-R_46 NO TEST NC AUD Bl _PORT_H R
'R6205 1C6220 -
100K Lo 1UF VREF| 27 AUD_CODEC VREF 1
hew 1o 10 P 79 JoRer|_aoAUD_CODEC JDREF R6207
5LF 2 e ¢ g¢ 37 _NC_VRP 100K
2 402 /5\ <z NG - DlEl\év
| r\‘ 9 2402
- XW6201
SM
1
50 57 56 55 s« GND_AUDI O CODEC

38 W

V(lTAGE:OV

AUDI O 4. 6V REGULATOR

APPLE P/ N 35351897

54 55 59

54 55 56 57 59

C6211
0. 015UF
av6_REG BP 2|1
ORI TI CAL 10%
XIR
402
L62 O U6201
FERR-220- 0HM  (LRCRERR-W BFFES: 38 WA MAXB902A
o PP5V_S3_AUDI O 1 m 2 AUD 4V6 REG I N 3 |EN SELA|_4
0402 SELB|_S5
1 in PPAV6_AUDI O_ANALOG
QuT_8
R612|<20 auts|_6 4V6_REG SENSE ..
00 505 0 ZPP3V3_SO_AUDI O 1 2 AUD_REG SHDN L 7 |ep
g a0 TR
e 'R6221 R SA 2] o CRITI CAL
1 C6210 R 06208/, |1C8209 o208 L 6212
f— }U % 10UF —— —— /OOlUF L 100 1 /'lUF
T g Vo T 2k T &2 - 8
402 2402 TANT5POEY SoeM " b
X\V6200
1042 GND_AUDI O_CODEC

\\}7

AUDI O CODEC

SYNC_MASTER=AUDI O

SYNC_DATE=07/ 09/ 2008
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Pseudo-Di ff Line-|I
-5.4DB AV
8 HZ

GAI' N =
FC = 1.

)

rerrO3900 M N-ERE-W BFHES: 28
w s PPAV6_AUDI O ANALOG 1YY Y L2 PP4V6_AUDI O LI NE_I N
o402 CRI TI CAL
R6310
oy AUD LI NL 2) }+1 AUD LI _INL_C 22 %% AUD LI_INL_R
1%
8y TR
T 2—_% Y 402
R%?’%(l CRITICAL | CRITI CAL
i ARG ik
abt, Ty OO0
205 ¥ Gy
CRI TI CAL
AUD LI _GND R6311
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CRI Tl CAL
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2 I TI CAL
sl |2 & Se10 | o
SI 7110DN —i o,
YRR 1212- 6 1 ]
- =t .
LJ REN H C7501 7560 LC7561
- . 1 1 1 1
PSRRI R7500 AL 7560 .
8% ig2 (Internal 10-ohm path %5 5 g
s S 205°% from PVCC to VCO) Ly A, g
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- - P5VRTSO LGATE 18 || GATEL LGATE2| 23 MCPCORESO_LGATE MPL104- SM 3 4 j A
5A max out put rpeszecz S LRk E Rl Max Current: 25A7
o = 10 JouT1 aurz| 30 (=PPMCPCORE_S0_REG) o5 47 __MCPCOREI SNS P C7566 1 o
(Q7510 limt?) (=P5V_RTSO_EN) 14 |ENT Ene| 27 - ORI T CAL ™ @ —MCPOCREISNS N | 10§ @,,( Q7560 Limj|t)
9 |BYP 2 - -
400 kHz | Lo 2 P5V_RTSO_FB 11 Jrer ReEFI ne|_a2 MCPCORESO_REFLN Q565 85 fCF;TlggA(I)_ kHz
2 LY XSMV\7516 P5V_RTSO_ILIM ;; L ILive| 31 MCPCORESO_| LI M RIK0328DPB L B 1(C:F;I5Tég
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cCR;gfgL] 1PLACEMENT_NOTE=Pl ace next [to C7516 4 JEN LDO rerl 1 vngzA\é;—:% MCPREG REF 1 C7le-'?:67 ;%%%UF ii36’,00UF
oAl P5VRTSO_VSNS 20 |sEcFB poki] 13 Mox Toad SOUA f— %Q% @ég IaNL,,
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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 )
11450400 1 RES, ML FI LM 1/ 16W 76. 8K, 1, 0402, SMD, LF R7571 MCP_AO1 Rev AO1 Production
114350482 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 L Fiim 1/ 16w 301K, 1, 0402, SVD, LF R7580 MCP_A01Q 100 +0. 995V | +0. 830V +0. 85V SYNC_MASTER=MBS_M.B SYNC_DATE=01/ 08/ 2008
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1.8V SO Switcher / 1. 0VFW SW TCHER

S5 power required for output discharge feature
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N:]‘:'

S

GZg@a 2. (L\J% =PP1VO_FW REG .
Seran 2 P1VOFW SW 1 2 —
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1 58V, 562K (Switcher linmt) INPUT RAIL 1S 3.3V SO
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. 17775
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38. 3K e 3| Foom Prase[ 15| P1V05S5 LL | MNTENE WRIE 2 pouy Bl 2
153 o 16W o coom_P1V05_S5_PGOCD 16| pcocp I sEN@__ | SW TG NODE=TROE "M N-LERRS 5T B2 S
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7 5 3

State SMC_PM G&2_ENABLE PM SLP_S4_L PM SLP_S3_L
3.3V 1,05V S5 ENABLE = ’1’ — 1’ - — 1’ — 3.3V, 5V S3 ENABLE
Run (SO
RZOSOCILZ (50) PM SLP S4 L (PM_S4_STATE_L) __ =p3v3s3 EN
o 63 5 _=PP3V42 G3H PWRCTL 2 1 . P3Vv3sS5 EN L o Sl eep (S3) 1 1 o] 484z 40 21 TR = oo o
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402 1+ C7802 Battery OFf (G3Hot) 0 0 0 100K Byt =R
0, 068UF 1/ 16w /1w /16w
Qr800 10% MELE MF- LF MF- LF
SSMBKISFV | D|3 2 @ . PLACEENT NoTE-near Uidoo 2 W e ko AT sorEmnear rzon
SO VeS 1 E F A ——— S5 rail PWRGD -
— P5V EN — =
1 o8 63 s ~PP3VA2_G3H PWRCTL B NAKEE’BASS3E:TRLE —=PSVSS BN oD ©2
1 —
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PLACEMENT_NOTE=near U900 NAKE_BASE=TRUE 402 116w 1o%
1 5% 10w %
= 1/16! © L s CeR R
Vios" + C7801 VoD = 2 eyt nore-near 201
PLACEVENT NI near L7750 o aTor 5 1 RSvRST
. VRST _PWRGD
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0.001UF l
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- R7892
R?lggs ,L R7880, R7881, R7882 ,| R7883 2 R7884 2 R7885 2 R7886 — =P3V3S0 EN o 10K
5
55 01 40 42 57 54 21 IRy o =0 1 2 . 22K 33K 9, 10K Q, 10K 5. 1K —— =PBUSVSENS EN _poypy 4o 116w
5% 1/ 1sw idew 6w 16w hew T/iew 16w 402 ,
1/ 16W M- LF M- LF M:—L ‘;\/gé LF | MQLF
Vo5~ fzfm R nmoz A0 reearofort” 02 O3 eremnsar s b0+ oresnsar oo SOPGOD PYRK =PP3V3 S5 PWRCTL s
& 1509 et vore-non {nass PLACEVENT_NOTE-near|7700 ehcanent norenear b e o N __ _povssD EN o =
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100K — o I MCPCORESO_PGOOD——
50 P1V2 SO EN _ =P1V2S0 EN o 5 1 7889
sy MAKE_BASE=TRUE 56 TN CPUWVTTSO PGOCD — R7894 . ——0.1UF
202, P1V05S0_EN o & - 0 —— 20%
P b1vBSs EN —P1veSO_EN I’E L —= a8l - a
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L NAKE BASESTRUE = oD © o D P5V3V3 PGOOD S0_PVWR PGOOD =
- CPUVTTSO — =CPUITSO EN oy s — MAKE_BASE=TRUE
KE_BASE=TR —
MCPCORESO | EN —  =MCPCORESO EN 5 TC7SZO8AFEAPE
MAKE_BASE=TRUE @D NO_STUFF 2 A SOT665
7%91 U7880W"__ALL SYS PWRGD oy 2 42
NO STUFFE NO STUEF o PM ALL_GPU PGOOD 1 2 ALL GFX _PGOOD 1y /
U d P ) | 1 C7880(|1 C7881|1 Cr882 |1 C7883|1C7884 |+ C7885 |1 C7886 17w 3
nuse GOOD si gnal T 0 47UF —— 0. 47UF —— 0. 47UF —— 0. 47UF —— 0. 47UF —— 0. 47UF —— 0 47UF Mos®
BeY BeY [, v T, 8% BeY T, 8% T, %, 402
2 2 2 2 2 2 &3V 2 6.3V PLAENENT_NOTE=near U7880
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=

1.1V GPU ENABLE 3.3V 1.05V AND 1.5V SO RAILS MONI TOR CIRCU T
=7 Graphi ¢ MEM ENABLE

R7108K51 pl ace XW402 if needed to save trace space for pin 7,8
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oo e a EG _PWRSEQ HW EG _PWRSEQ HW EG _PWRSEQ HW 5 =PP3V3_SO_VMON
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;| CRS Q7861 7869 * D 1.1y Vs -
5 9, 022UF SSMENL5FEAPE 0. 022UF —— 2) GPU 3.3V Uu7870 -
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5| 5 L é:,; 2 TIE TMR TO
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1.5V 1. 05V COMPARED TO 0. 5V
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68 &

Power Contr ol
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Ve LF o2 o o =PP3V3_SO_PWRCTL . —PPAV3_S0 L SYNC_MASTER=PWRSQNC SYNC_DATE=05/ 12/ 2008
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3.3V S3 FET
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Qr910 Q7930
FDC638P_G FDO606P_G _
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o+ _=PP3V3_S3_P3V3S3FET . °
L 4] : 3.3V S3 FET ) croat - « [o o0 3.3V SO FET
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’ R7910 o 01UF RDS( ON) 48 nGhm @. 5V — K| oaase s 0 o1 RDS(ON) 26 mchm @. 5V
i
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R i i i g
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_ © =PP3V3 SOGPU FET s
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wil é l10J~ 3.3V GPU FET
CRI Tl CAL -
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. 51K f—
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= : PBVEGRU EN L AR PaVaGPU SS e LOADI NG 1.1 A (EDP)
J RDS( ON) 5 nthm @. 5V '87972 o 1 BOM OPTION | EG
s =PP3V3_S5 P1VOS5FET 4 LOADI NG 2.1 A (EDP) SSMBK15FV  p|s bLE R
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Renaned signal s

Unused signal s

, Native Func . GPl Cs + Native Func "GPl Gs 76 75 GPU XTALQUT GPU XTALOUT 15 76 NC GPU SPDI F GPU SPDIF s
e | HPDE | NAKE_BASE=TRUE — MAKE_BASE=TRUE NO_TEST=TRUE —
GPU GPIO 0 ' ' — NC GPU GPIO 0 75 _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 am e s _GPU GPIO 16 . _MDEO | EG DP_CA DET 7 s GPU_CLK27M SS GPU XTALSSI N s NC_CPU_HDA SDO GPU HDA SDO s
T LcDo BL T MAKE_BASE=TRUE HOM  DETECTO MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE
GPU GPIO 2 . _BL_PVW . — TP LVDS EG BKL PWM 75 GPU GPIO 17 ' o ' — NC GPU GPI O 17 o5 45 GPU_TDI CDE P —  GPU THERVD P s NC_CPU HDA SYNC GPU HDA SYNC s
= = WAKE BASE=TRE " ov ; . = WAKE BASETRUE VAKE_BASE=TRUE = NAKE_BASE=TRUE NG TEST=TRUE
GPU GPIO 3 ' VoD ' — EG LCD PWR EN 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
" Lcoo BL EN | — MAKE_BASE=TRUE HOM  DETECT1 T — MAKE_BASE=TRUE MAKE_BASE=TRUE MAKE_BASE=TRUE NO_TEST=TRUE
GPU GPIO 4 et EG BKLT 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> -
= WAKE BASESTRUE ; ; —— WAKE BASE-TRE VAKE_BASE=TRUE = NAKE_BASE=TRUE NG TEST=TRUE
U GPIOo6 : vibL : — TP GPU GSTATE<l> s _GPU GPIO 21 HPDF —  NCCGPUGPIOZ21 o0 LVDS EG DDC DATA —  GPU I2CA SDA ” NC FBB MA<13> FB B MA<13> 12
" VID2MEMVID T WEBASETRE SWAPRDY A ' == NAKE_BASE-TRUE NAKE_BASE=TRUE = NAKE_BASE=TRUE NG TEST=TRUE
GPU GPIO 7 L —  GPIO7_FBVDD ALTVO 76 52 75 _GPU GPIO 22 . — . 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 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 I12CB SDA . NC FBC CMD»28 TP_FBC CMD28 2
THERM ; ; VAKE BASE-TRUE  NO_TEST=TRUE VAKE_BASE=TRUE NAKE_BASE-TRUE NG TEST=TRUE
GPU GPIO 8 ' ' SMC GFX_OVERTEMP R L NC FBA CMD29 TP_FBA CMR®9
R — ‘ ES = g ‘ * Unused | 2C Buses VAKE_BASESTRUE NG TEST=TRE ”
GPU GPIO 9 = SMC GEX THROTTLE R L 7 | | NC FBC CMD29 TP_FBC CMD29 2
VEM VREF NAKE. BASE=TRUE ‘ ‘ NAKE_BASE-TRUE NG TEST=TRUE
GPU GPI O 10 | ~ | — FB VREF _UNTERM 273 74 76 NC GPU | 2CC SCL GPU | 2CC SCL . NC FBA CMDB0 TP_FBA CMD30 2
T su sve ‘ —  WAKe_BASE-TRUE | | NAKE_BASE-TRUE NG TESTTTRE | — NAKE_BASE-TRUE NG TEST=TRUE
GPU GPIO 11 - —  GPU VCORE VI DO o 76 : : NC GPU | 2CC SDA —  GPU I12CC SDA . NC FBC CMDB0 TP_FBC CMD30 2
i AC DET ; == WAKE_BASE-TRUE NAKE_BASE=TRUE N TESTITRE  — NAKE_BASE-TRUE NG TEST=TRUE
GPU GPIO 12 — GPU VCORE VI DL o 76 | | NC GPU | 2CD SCL GPU 12CD SCL . NC GPU ROM CS L GPU ROM CS L s
Ey—— VAKE__BASE=TRUE ‘ ‘ NAKE_BASE=TRUE NG TEST=TRUE NAKE_BASE=TRUE NG TEST=TRUE
GPU GPI O 13 ' - ' GPU_VCORE VI D2 o 76 NC GPU | 2CD SDA GPU | 2CD SDA . NC FB A CS1 L FB A CS1 L 2
T PR oTLL ‘ = WAKE_BASE-TRUE | | NAKE_BASE-TRUE NG TESTTTRE NAKE_BASE=TRUE NG TEST=TRUE
GPU GPIO 14 - — TP GPU VCORE VI D3 NC GPU | 2CE SCL —  GPUI2CE saL . NC FB B CS1 L — FBBGCSLL 2
A i VAKE_BASE=TRUE NAKE_BASE-TRUE NG TESTTTRE 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 _ ePU I20cH sAL . TP LVDS EG B CLK P LVDS EG B OLK P .
6755 _=PP3V3_GPU M O ROM_SO XCLK_277 TVMODE] 2] TVMODE] 1] TVMODE] 0] VAKE_BASESTRUE NO-TEST=TRUE 15 LvbS B B CLK N LVDS EG B GLK N
VDS, 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> .
1 1 1 MAKE_BASE=TRUE NO_TEST=TRUE
RE707'| RB709'| RB711 ROMLSI RAMCFQ 3] RAMCFQ 2] RAMCFQ 1] RAMCEQ 0] NC LVDS EG A DATA N<3> LVDS EG A DATA Ne3> .
. . . VAKE_BASETRUE NG TEST=TRUE
116w 116w 116w STRAP 2 PC _DEVI D[ 3] PG _DEVI D] 2] PGl _DEVI D[ 1] PCl_DEVI D[ 0] NC LVDS EG B DATA P<3> LVDS EG B DATA P<3> .
b5 b5, b5, STRAP 1 3G O_PADCF( 3] 3G O_PADCF( 2] 3G O_PADCF( 1] 3G O_PADCF( 0] NG LubS EG B DATA Ne3> NO-TEST=TRUE LVDS EG B DATA N<3>
— 7
STRAP 0 USER][ 3] USER] 2] USER[ 1] USER] 0] VAE_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 OADE 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
1 0001 PD 10k 9 1001 PU 10k eSS TR E NO-TESTRTRUE T
NC GPU M OA CLKQUT N —  GPUMOQA CLKQUT N
2 0010 PD 15k A 1010 PU 15k MAKE_BASE=TRUE NO_TEST=TRUE — e
3 0011 PD 20k B 1011 PU 20k NC GPU M QA CTL3 — GPUMOA CTL3 s
NAKE_BASE=TRUE o TETTRE
4 0100 PD 25k C 1100 PU 25k TP GPU M QA DE _ GPUMOA DE .
5 0101 PD 30k D 1101 PU 30k MAKE_BASE=TRUE —
= 6 0110 PD 35k E 1110 PU 35k TP GPU M QA D<9..0> — GPUMOA D<9..0> .
VAKE_BASE=TRUE =
7 0111 PD 45k F 1111 PU 45k NC GPU M QA CLKIN _ GPUMOA GLKIN .
_ NAKE_BASE=TRUE NG TEST-TRE —
7675 8 PP3V3 ,GPU M NC GPU M OA D<14..10> — GPUMOA D<14..10> 5
NAKE_BASE=TRUE NG TEST=TRUE =S
NC GPU M OA HSYNC —  GPU M QA HSYNC
,| NOSTUFE NO STUFE PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRI TI CAL BOM OPTI ON ARE BASETRE o — ”
R8701°] R8703"] R8705 NC GPU M QA VSYNC — _GPUMOA vsYNG s
45. 3K 10K 10K 11480378 1 RES, MIL FI LM 1/ 16W 45. 3K, 1, 0402, SMD, LF R8708 VRAM 512_SAVBUNG MAKE_BASE=TRUE NO_TEST=TRUE —
1% 1% 1% -
VEE VEE VY 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, bl ank device is 335S0574. NC GPU M CB CLKIN — GPUMOB CKIN s
4625 4625 4625 NAKE_BASE=TRUE NO_TEST=TRUE =
11450343 1 RES, MIL FI LM 1/ 16W 20. OK, 1, 0402, SMD, LF R8708 VRAM 256_SAVBUNG NC GPU M OB CLKQUT P — GPUMOB CLKQUT P 75
GPU_STRAP<0> MAKE_BASE=TRUE NO_TEST=TRUE —
” » 11450331 1 RES, MIL FI LM 1/ 16W 15. OK, 1, 0402, SVD, LF R8708 VRAM 256_HYN X NC GPU M OB CLKQUT N —  GPUMOB CLKQUT N s
o e 27MHz Crystal e —
D 11450378 1 RES, ML FI LM 1/ 16W 45. 3K, 1, 0402, SVD, LF R8707 VRAM 1024_SAVBUNG @U S a. NC GPU M OB CTL3 — GPUMOB CTL3 75
s GPU STRAP<2> MAKE_BASESTRUE NO_TEST=TRUE —
> 114S0361 1 RES, MIL FI LM 1/ 16W 30. 1K, 1, 0402, SMD, LF R8707 VRAM_1024_Q MONDA NC GPU M OB DE — GPU M OB DE 75
NO STUFF NAKE_BASE=TRUE o TETTRE | —
R8783 NC GPU M OB D<14..0> sotestme  — GPU M OB D<14..0> .
R8702'| R8704'| R8706" 0 GPU CLK27M XTAL R VRKE_BASE=TRUE - =
2.0K GPY_CLK27M > 1 2 aJ NC GPU M OB VSYNC — GPU M OB VSYNC
oK 705 » =PP3V3_S0_DDC LCD e I NO STUFE W@/ﬂ/ NAKE_BASE=TRUE N TESTITRE | — ’5
rew N M:lg'\év NC GPU M 0B HSYNC —  GPU M OB HSYNC s
202 _ - NAKE_BASE=TRUE NG TEST=TRUE
2 7 155 s =PP3V3_GPU_VRD33 R871%%| ok CRITI CAL ,
o ve7e0 Lo
1 N NC
! g 2
1 1
R8752'| R8753 S — CPU XTALOUT Unused Cl ocks
118w 118w 76 75 _GPU XTALSSI N
Mse Mse 76 755 s =PP3V3_GPU_VDD33 75 _GPU_XTALOUTBUFF
2 2
R8796'| R8797' R8780
2.2K 2.2K
506 506
o0 76¢Ery-DP_EG DDC DATA 10w 18w
6758 6 _=PP3V3_GPU VDD33 202 202
%0 o [TEy_DP_1 G DDC CLK )
DP_CA DET_EG FET 16 SMC_GFX_OVERTEMP R L R8798 o0 . SMC GFX_OVERTENP L gy oz
DP_CA_DET_EG FET @742 50 9@y DP_| G DDG_DATA 5% 17 I6W VF-LF 402
R87421 SOD- VESM HF 76 SMC GFX THROTTLE R L R8799 0 1 2 S TEW V- TF AOZSM: GFX THROTTLE L o 2 =
10%& . SSMBK15FV EG LCD PVWR EN 76 83
Wil o =
4023 = EC BILTEN @ 7 @6 GPl s & Straps
EG DP_CA DET \ o DP_CA DET GPI O7_FBVDD ALTVO
* ~ TKTF I o o e oD e 52 SYNC_MASTER=MUXGFX SYNC_DATE=07/ 09/ 2008
FB VREF UNTERM
oD 72 7 e v NOTI CE OF PROPRI ETARY PROPERTY
R8743 R8792'| R8793%| R8794" ’\%857-%':5':1 THE_| NFORMATI ON CONTAI NED HEREI N | S_THE PROPRI ETARY
P ERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
1 2 DP_CA DET EG a2 1K 1K 1K 1K AGREES TO THE FOLLOW NG
5°/g 1/ 12\1%\/ 1/ 12\1%\/ 1/ 12\1%\/ 1/ 12\1%\/ | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
1U\éV M- LF M- LF M- LF M- LF
4'02 402 402 402 402 Il NOT TO REPRODUCE OR COPY | T
DP CA DET EG PLD 2 2 2 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
. o o . L SIZE | DRAW NG NUVBER REV.
| sol ati on FETs for DP MJX i nputs - D
APPLE | NC. E = =
NONE 76 96

7

6

2

1




8 7

Page Not es

Sum of peak currents: 240mA

Power aliases required by this page:

- =PP1V8_GPU_I FPX s =PP1V8 GPU | FPX

- =PP3V3_GPU_| FPCD_I OVDD

Si gnal
( NONE)

aliases required by this page:

BOM options provided by this page:
( NONE)

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

- s =PP1V1 GPU | FPCD | OVDD

L8800
FERR- 220- OHM

SO L

?mA peak per diff pair
?mA peak for all

pairs A PP1V8 GPU | FPAB | OVDD F

0402
C8800 *
4. 7TUF

M N_LINE_W DTHE0. 2 rm

M N_NECK_W DTH=0. 2 mm

VOLTAGE=T. 8V
C8803 *

oM T

L Pl ace at A® Pl ace at AGLO
= A
AGLO
L8805 77 PP1V1 GPU | FPCD | OVDD F A8
FERR- 220- OHM AK8
LYY YL , 50 peak PP1V8 GPU | FPAB PLLVDD F 7 PP1VL_GPU | FPEF | OVDD F AET
BNk erEe 2 m Ao
C8805 * C8806 :| VHMEREY AKS

4. TUF 0. 1UF

20% 20 77 GPU_| FPAB_RSET A1
77 PP1V8_GPU | FPCD PLLVDD F A9
77 GPU | FPCD RSET —> AK7
= -7 PPLV8 GPU | FPEF PLLVDD F A6

PP1V1 GPU | FPEF | OVDD F 7

PP1V8 GPU | FPEF PLLVDD F 4

Power inputs nust be pulled down if not used

77 GPU_| FPEF_RSET —> ALl
L8810 ’ :
FERR- 220- OHM ?mA peak per diff pair
N W 2 i ?mA peak for all pairs . PP1VI GPU | FPCD | VDD F__ »»
M N_LI NE_W BTFE0. 4 mm
0402 M N_NECK W DTH=0 1 mm
C8810 * Cc8811 * C8813 :| VHMERW GPU I 2CA SCL Gl
. . -4 . [
4. 70F 0. 1UF —— 0. 1UF 7 GPU | 2CA SDA
6.3V 1oV 1oV
CERM 2 CERM 2 CERM 2
603 202 202
L Pl ace at AJ8 Pl ace at AK8
L GPU | 2CC SCL E3
- 12CS nust be pulled up if not used :: GPU | 2CC SDA Ea4
L8815 | 2CS addr fixed at Ox9E, Ox9F O >
FERR- 220- OHM
LYY YL , 160 peak o PP1V8_GPU_| FPCD PLLVDD F 7/
BN erEe s
8815 ¢ 8816 1| VAT " 45 By =CPU 1 2CS_SCL «— E2
4. 7UF 0. 1UF s@ ZPUI2CS SDA o 5 B |
1 2CS nmust be pulled up if not used.
1 2CS addr fixed at Ox9E, Ox9F
7eqEry-GPU_1 2CH saL «—> F6
= Gs

76 B GPU | 2CH SDA

76 B GPU | 2CB SCL —
76 B GPU | 2CB SDA

B8

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

I

&

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

&

AJ12

GPU DACA VDD ACB

AG7

i

uso0o0
NBIP- GS
BGA
SYMBOL 5 OF 9

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

FPAB_PLLVDD
FPAB_RSET

FPCD_PLLVDD
FPCD_RSET

FPEF_PLLVDD
FPEF_RSET

1 2CA_SCL
| 2CA_SDA

I 2cC_scL
1 20C_SDA

12Cs_scL
12CS_SDA

1 2CH_SsCL
| 2CH_SDA

12CB_SscL
1 2CB_SDA

1 2CD_scL
| 2CD_SDA

| 2CE_SCL
| 2CE_SDA

DACA_VDD

DACA_VREF
DACA_RSET

DACB_VDD

DACB_VREF
DACB_RSET

DACC_VDD

DACC_VREF
DACC_RSET

SYNC_DATE=07/ 10/ 2008

| FPA_ TXC_AMIL | LVDS EG A OLK P o> o3 04
| FPA_TXCr |, AMI2 | LVDS EG A CLK N D 5 o
| FPA_TXDO|_AVB _» LVDS EG A DATA P<0> D e 5
IFPA_TXDO* A8 LVDS EG A DATA N<O>  yomy o5 o
| FPA_TXD1 AMLO > LVDS EG A DATA P<1> [T 83 94
| FPA_TXDL* |5 AM® _» LVDS EG A DATA N<1> gm0 o
| FPA_TXD2 AK10 LVDS EG A DATA P<2> [ 88 04
| FPA_TXD2* | AL10 LVDS_EG A_DATA N<2> 83 04
| FPA_Txpa|_AK11 LVDS EG A DATA P<3> gy 76
| FPA_TXD3* | AL11 LVDS EG A DATA N<3>  pyymy 76
| FPB_TxQ__AP13 LVDS EG B CLK P o
| FPB_TXC* |5, ANL3 LVDS EG B CLK N o
| FPB_TXD4 ﬁ _» LVDS EG B DATA P<0>  yyypy o5 o4
| FPB_TXD4* 8, LVDS EG B DATA N<O>  yopmy o0 o
| FPB_TXD5 AP10 > LVDS EG B DATA P<1> [T 83 94
| FPB_TXD5* 5 ANLO VDS EG B DATA N<1> gm0 os
| FPB_TXD6 ARL1 LVDS EG B DATA P<2> [ 88 04
| FPB_TXD6* | ARLO LVDS_EG B_DATA N<2> 83 04
| FPB_TxD7| _ANL1 LVDS EG B DATA P<3> gy 76
| FPB_TXD7* | AP11 LVDS EG B DATA N<3>  ryymy 76
IFPC_AUX | AP2 |  DP EG AUX CH P
| FPC_AUX* [, A8 DP EG AUX CH N
IFPC_LO| AW DP EG M. P<0> esn R
IFPC_LO* nAVB | DP EG M. N<O> FooT ©0 94
IFPC L1 AS  DP EG M P<l> ooy S0 9
IFPC_ L1* nAMB o DP EG M. N<1> oo w0 9
IFPC L2 | AV DP EG M. P<2> [ooT ©0 04
IFPC_L2* n AV DP EG M._N<2> fooTy 0 %
IFPC L3 APL | DP EGM P<3> [ooT ©0 94
IFPC L3* n AR DP EG M. N<3> FooT ©0 94
| FPD_AUX | A84\ =
| FPD_AUX* Hﬁ(‘“m
1 FPD_LO | AR\
| FPD_LO* o%; NC
| FPD_L1 NC
| FPD_L1* m7,\,(;
| FPD_L2 E%NC
| FPD_L2* ﬁ/‘5,\,c
| FPD_L3 ﬁ%m
1 FPD_L3* AR\ ¢
| FPE_AUX | A8\
| FPE_AUX* HENC
| FPE_LO | AB\c
| FPE_LO* OK%;B,\,C
1 FPE_LL | AP\
| FPE_L1* O%%NC
| FPE_L2 “NC
| FPE_L2* ESNC
| FPE_L3 ﬁﬁé NC
I FPE_L3* h 25\
| FPF_AUX | A83\
| FPF_AUX* HEENC
1 FPF_LO | A2\
| FPF_LO* i%Nc
| FPF_L1 “ém
| FPF_L1* “ém
1FPF_L2 | AM\e
| FPF_L2* Omﬁim
| FPF_L3 NC
| FPF_L3* HEENC
DACA_RED) ﬁ%ﬁn
DACA_GREE
DACAiBLUEHAél%
DACA_HSYNG_ AR~
DACA_VSYNG_ AR
DACB_REDL ¥\
DACB_GREEN,Z5NC
mm—BLUETXBsm NV 06 Video Interfaces
DACB_CSYNG—NC SYNC_MASTER=MUXGFX
DACC_RED %K(ANC NOTI CE OF PROPRI ETARY PROPERTY
DACC_GREEN | AL\
pAcC BLUE | A¥NC PRGPENTY O ASPI EBHUPUTER TG T POSSESEoR.
AGREES TO THE FOLLOW NG
DACC_HSYNC NC | TO MAINTAIN THE DOCUMENT | N CONFI DENCE
DACC_VSYNC NC Il NOT TO REPRODUCE OR COPY I 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
@ APPLE | NC. SCACE =T o3
NONE 77 96

2 1




8 | 7 | | 5 4 3 2 1

6
GPU VCor e Regul at or

: _=PP5V_S3_GPUVCORE

PNPSY GEXI M/PG PVCC

VN RESRC W BTHES: 3 R
C8902 1 1C8903
2. 7%:? O1UF o =PPVI N_GPU_GPUYCORE
X5R: 84505" 2 2 40§M CRI TI CAL | CRI TI CAL JiC8932
C8§2:j{g% . C8§2:zig%;i }{ C8933 1 1C8934
= B 32 6 —— I000PF
PP5V S5 GFXI MVP6_VDD REDE | RS ;{ 2 %}{
R e il
1
Cro01 :
ek L R8930*
402 VDD PvCC 1%5"
RB905 CRI TI CAL M:zb}zyz 5
g e S Y8200 R s w
b%/g}é’ £8904 I SLegggcm G:XL M/P6 UGATE K0305DPB
R piady |
18 S T MR W gose il
o GEXI MVP6_I MON_|; o 0. 22% R894.0 Vout = 1.05V - 0.96V
o (gm GPUVCORE_PGOOD PGOCD X5 T A W
e SPP3V3_CGPU VOORELOGI C = X B0 Vi o0 PrAS GEX| MVP6_PHASE ‘ (Y'Y Y\ 2 PPVOCRE GPU REG R 1,78 2 ~PPVCORE GPY) REG ., ..
R8907!| |'R8910 7+ T GEXI W6 VI D2 v oo U NREk B poveossT-sv - MRRESRWBFHES BW 3] 77 e 89661 | cmmica | 12A max out
10K 10K 7 __GEXI MWP6_VI D3 Vi 03 C8969 1 C8968 * 100k C8942 1, (L8920 lim )
8% T -+ _GEXI M/P6_VI D4 Vi s | 1L CAL ooRn S ioie - siel 2 330UF -
M:th\év 40-2L¥v =GPUVCORE_EN VR_ON 30% T 6 ng 5 585 2,28:;“;\3
2| |2 = o D — o Pe AE EN VR LaaT FXMEG L GALE 4 0328DPB K52 &5 POy
GEXI WP6_FDE FOE M REReck-WB e 1 C8967 1t ?&65 CRI Tl CAL
L T, 62% .1 C8943
W T R
R82920 B GFXI WWP6_VSEN i 83 FZ A
0 GPU VDD SENSE 1,30, 2 M NERERR-VY BFEES: %W 1 T
59 1 -
MR 14zl>/§¥v 1C8,0%%8F T 8;80%%& choglzﬁ%/ — =
R8Q08 (GEXI MV/P6_AGND) —— g&PPF R8903 ReReCW B
w GPU GND SENSE 1,7 2 X WPG o 2 40§M a0
VA rAGE=0Y L Yic Y Nnrh'e&'%v""v B?ﬁg W 202,
502 R8909'| 1892
BLACEVENT-NGTE=PR| ace RE988 at tB888  * K- —— ,OOPF
950 T [ oy
GFXI VP
LW T o 5 s
I MvPe ocseT 15 A
= m N BIED I A
XI MVP6_V/SUM fa0s"
GFXI MVP6_FB
VI NERERH BFEES, 3V ” oW BB 8906 :|
A ES T T o
GFXI M/P6 VDI FF VDI EF Icow | ( PPVCORE_GPU_REG)
PGND VSS THRM _PAD
GND_GEX| M/P6_AGND :gz ;F

TINE WD
SVB9OO VLR W BHES:

LSS GPU VCor e Set points

= VID3|VID2|VIDL|VIDO| Voltage | Max Batt |Bal anced | Max perf

s =PP3V3_GPU VCORELOG C,

R8986 GPUVI DO_1 | GPUVIDL_1| GPUVID2_1 1 1 1 1 | 0.90125v) M8 .
o oy GPU_VOCORE VIDO 2 1 R89871 Rgé;%ﬁ Rgggzl R89800 1 1 1 0 0. 92700V - MB8 -
17w " 5o 5% 1 0 1 1 1.00425Vv - - MB8
Moz i 16‘” T k{:lﬁ‘év Ry
R8990 i o %22 02 GEXI MVP6_ VI DO Gt her VID states may not be valid
3 _ 7
- CPUVOCRE VIDL_1 W, 2 D " . GPU (&B4M Core Supply
Wiy . MB8 Def [t V Set nt
Ve LF GEXI WP6_VI D3 4, au C O r e e p O| S SYNC_MASTER=MB7_M.B SYNC_DATE=10/ 17/ 2007
R8994 GPWIDL_0| GPUVI D2_0 GEXIMVES_VI DA ~ NOTI CE OF PROPRI ETARY PROPERTY
0
76 TR GPU VCORE VID2 1 N 2 R82982?K R82982?K 'R8988 BOM GROUP BOM OPTI ONS THE_LNFORVATI O QONTALNED | FERELN 1| S THE PROPRI ETARY
1716w 1/ 18% 1/ 18% 0 GPWVI D_OP90V GPUVI D2_1, GPUVI D1_1, GPUVI DO_1 AGREES TO THE FOLLOW NG
Vos" Mk M5 2w | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
VE- LF GPUVI D_1PO0OV GPUVI D2_0, GPUVI D1_1, GPUVI DO_1 Il NOT TO REPRODUCE CR COPY | T
2402 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
L ST ZE | DRAW NG NUVBER REV.
L D 051- 7546 A0.0
@ APPLE | NC. e = =
NOE 78 9%

8 7 6 | 5 4 3 | 2 1




LCD (LVDS) | NTERFACE

s =PP3V3_S5_LCD

C9000
) 0. 0022uF
R9000 N
1/0(25n l\D\/ CRI Tl CAL
113w
MF-LF sov L9000
402, R9001 Goz' N PPAV3 SWLCD UE FERR 250- OHM
LK CRITI CAL o s MY L,
506 @000 VOLTAGE=3. 3V M
/ LCD PWREN L_RC -
R =T FDCoB38P_G 9001 * 9002 *
= SM 0. 1UF —— 1000PF
LCD PWREN L w5 8/,
001
CRI Tl CAL
ssn\gmsw

SOD- VESM HF

J9000
20474- 040E- 11
o RT-5u

s [Ty LCD_PWR EN i
76 8 7 =PP3V3 SO DDC LCD %
1G S . b
R9094* 2
10K 1 1 >
5%
1/ 16W 100K pul | -ups are for R9010 R9011 7 PP3V3 SW LCD 2
i 100K 100K WINLINE WOTHEQ. & ) 3
402, no-panel case (devel opnent). 5% 5% M N_NECK_W DTH=0. 25 nm
1/ 16W 1/ 16W VOLTAGE=3. 3V 4
Panel has 2K pul | -ups M- LF M- LF
022 2402 sa 7 BKL_SYNC E
= s0 7 _LVDS DDC CLK 6
s 7 _LVDS DDC DATA 7
94 50 7 LVDS CONN A DATA N<O0> 8
9010 * as g0 7 LVDS CONN A DATA P<0> 9
1000PF —— 10|
10% ——
ion 2 os 80 7 LVDS CONN A DATA N<1> ul
02 9 a0 7 LVDS CONN A DATA P<1> 12)
CRI Tl CAL 3
L9010 £
90- CHM 100MA - 04 80 7 LVDS CONN A DATA N<2> 14
SRS 04 80 7 LVDS CONN A DATA P<2> 15
o4 o0 LVDS CONN A CLK N YL 19
p— 94 7 LVDS CONN A CLK F N 17,
LVDS CONN A CLK F P 18
o4 50 LVDS CONN A CLK P Y Y Y L ‘ 04 7 o 10
Pl ace close to the connector 94 g0 7 LVDS CONN B DATA N<O> 29
04 80 7 LVDS CONN B DATA P<0> 21 o
22)
94 50 7 LVDS CONN B DATA N<1> 23
04 80 7 LVDS CONN B DATA P<1> 24
CRI Tl CAL pe
L9011
90- GV 100NV 94 50 7 LVDS CONN B DATA N<2> 26
SRS 04 80 7 LVDS CONN B DATA P<2> 27|
o4 a0 LVDS CONN B CLK N YL 28
p— 94 7 LVDS CONN B CLK F N 29
94 7 LVDS CONN B CLK F P 39
Lvos cow 8 ak p L
94 80 cL L | s 7 _LED RETURN 1 31 5
Pl ace close to the connector 84 7 _LED RETURN 2 32
84 7 _LED RETURN 3 33
ss 7 _LED RETURN 4 34
ss 7 _LED RETURN 5 35
o1 7 _LED RETURN 6 39 518S0651
NC o
38
39
sa 7 _PPVOUT_SO_LCDBKLT l 49
| 43

LVDS Di spl ay Connect or
SYNC_NMASTER=MUXGFX SYNC_DATE=02/ 25/ 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 NUMBER REV.
D 051- 7546 A0.0
<) APPLE | NC. T — =
NONE 79 96

6 5 4 3 | 2 1




8 7 6 5 4 3 | 2 1

Di spl ayPort Mix

w0 s _=PP3V3_S0_DPMJX

LVDS Transmitter Termi nation 3 g0 - 855t
By 1 1
Al lated LVDS out put ire this terminati oo mDP_1G M._P<0> B4 oini_o+ VoS . 7"
emul at e outputs require I's erm nati on g DP | G ML N<O> v DI NL_O- MUXGEX 2 gM 2 gM
PLACEMENT_NOTE=Pl ace at U9200 (All 24 resistors) w s my DP_I G M._P<1> B5 |oini 1+ u9320
R9320 DP_1 G M_N<1> 5 -1, CBTLO6141EE]
LVDS_A CLK_P 1,209, LVDS_CONN_A_CLK_P oD o Bea
o 55 [T N . D 7 o o mm_DP_IG M_P<2> B6 |pini 2+ CRITI CAL
MZ;? 1R9321 oo - DP_1 G M._N<2> 8 4o hg‘r—éiLALJ\/ODEL=DP|\/LJ><
133 5 o DP_1G M._P<3> A8 |piN1_3+ DOUT_0+|_B2 DP_M.__P<0> o1 04
%"15\95' GNAL_NCDEL=ENPTY v T DP IG M_N<3> 9330 A9 |oi 13- pour - | B2 DP_M_NeO> o
- 2 o5
R9322 |-i2 w ey DP_LG AUX_CH P o 1u;H S LG AR HCP | o s
ot o rmy_LVDS_A_CLK N RN LVDS CONN A _CLK_N oo e ey DP_IG AUX_CH N 09331 1|2 . DP_I G AUX_CH CN 2qDaua- bour 14, D2 DP_M_P<i> 0
%,{:15‘2’ oo I DP | G DDC CLK 0. 1uF | [ 10% 16V~ X5R™ 402 HS DDG_CLK1 pouT_1- D1 DP ML N<1> oD o o
Ao5 R92173025 7 oc@_DP_I G DDC_DATA J8_|ppc DATL
- LVDS_A_DATA_P<0> . LV N _A_DATA_P<0> -
> LVDS 0 LRAN2 DS_CON 0> oy . DP 1 G HPD. 22 1HPD 1 oout 24| E2 DP_M._P<2>
B |'R9326 pour_2- | E1. DPM N2> o
133 SI GNAL_MODEL=ENPTY RO304* o > DP_EG M._P<0> B8 i ne_o+
A 7 = BY :
%}E}é’ ook % 7 > DP_EG M__N<0> DNz 0 -
R9327 |25z L3 w1 > DP_EG M__P<1> 8 oo 1+ baur_3+ 22 s oo
w2 Ty LVDS_A_DATA_N<O> 1,279, | LVDS CONN A DATA N<O> 5« 1o o0 Vb5, w1 e DP_EG M__N<1> D Joine 1 DouT_3- [ o o
1%
1/ 16W 01 77 DP_EG M._P<2> E8 ping_2+
RY330 "k L . v 1 T DP_EG M_N<2> B Joine o Auxe|_re DP_AUX_CH C Py s
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4 o003 10 > LVDS 1 G A CLK_N H3 |PL16B _| prieel J12  LVDS EG A CLK_N ) 77 89 04 0. 1UF 0. 1UF
= ° on LVDS MJUX _SEL_EG L1 [PL18A | — pPrisA_L14 | G LCD PWR EN am ° ; 29% > 9%
TP_GMUX PL18B_VSYNC |3 |pL18B Q Prige M3 EG LCD_PWR EN am & &
o my_=GMUX PCIE RESET L 13 lpiioa |8 Z| Prooal a4 |G BKLT EN o e
o2 oy GMUX_PM SLP_S3 L L2 |PL19B % o o | pro_mM3 EG BKLT EN am .
s m>_ALL_EG PGOCD NL |pL32A o) E E l
o r>—EG CLKREQ I N L P1 |PL32B _| 88 883885 66 1
(Tie/strap low if EGPU doesn't provide CLKREQ L output, provide pullup to GPU rail if using CLKREQ L output from EGPU) s acacsasag o &\ -
PM SLP_S3_L Isol ation a0 565686668 52 _ _
N M M O o = N |
. =PP3V3_SO_GMUX g alzsswggsugw 3 GVUX _JTAG TCK I nversion G aphi cs MUX ( GMUX)
i s JTAG GMUX_TCK SYNC_MASTER=MUXGFX SYNC_DATE=07/ 10/ 2008
11R()9K670 — EG PWRSEQ EN = NOTI CE OF PROPRI ETARY PROPERTY
%AZ?LEEV PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI TI CAL BOM OPTI ON D '\%L?BF E TE&I NFO?I\MTIA'C:)';ILS]&';\Q/\PB%D HER%KI:!\I !I'aETE&EEgRI ETARY
2402 33650027 | 1 | C, XP2- 8, HF, CPLD, BLANK U9600 CRI TI CAL GVUX_8K_BLANK SOT563 AGREES TO THE FOLLONNG
GVUX SR . - - | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
2gyn oo PMSLE S3 L NAKEI\QASIE'EFSS L 34152350 | 1 | 1 C, CPLD, LATTI CE, 132CSBGA, VD8 19600 CRITICAL | GWX_PROG Il NOT TO REPRODUCE OR COPY I T

VDS

Recel ver

Term nati on

GVUX_JTAG TCK L

ey

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

@ APPLE | NC.

SI ZE | DRAW NG NUMBER REV.
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SCALE SHT oF
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*@@701, D9701, C9709, C9710, L9701, RO702, AND R9715 SHOULD ALL BE PLACED NEAR EACHOTHER.
*BOOST_FET_CNTL AND PPVOUT_SO_LCDBKLT_SW SHOULD BE KEPT AS SHORT AS PGCSSI BLE.

CRI TI CAL
L9701 PLACENENT_&(?TE:PI ace near Q701
22UH 2. 5A PLACEMENT_NOTE=Pl ace near C9710
D222- SM
5 5 TR PPBUS_ SO LCDBKLT_PWR 2 1 PPVI N SO_LCDBKLT_BUF 1YY Y L2 PPVOJT SO LCDBKLT_SW 1N 2 PLACEVENT_NOTE=PI ace near J9000
VX NECK0F B¥H0. 25 mm RMO MK RGER i w%m:o 2omm | HLP2525CZ- SM MK NEGKoW DTH=0. 25 mm L
M NCLIRE_W DTH=0. 4 nm 0 M NCLIREZW DTH=0 ~R970 M N-LTNE W DTH=0: 5™ STPS1HLOONMF
11‘;2‘5“/ 90 PLACEMENT_NOTE=P| ace  hear = 1|25
whe 9761 : 76970919710
1 D
—_— gg%,u': | PLACEMENT_NOTE=Pl ace near PPVOUT SO LCDBKLT_S g 7%)%2 %8-%2UF %g%ZUF
2§28 BOOST FET CNTL3 G‘ N Saore 2 foov 2 Jogv
805 M RIFPIE%W-BTH:O 6V 1210 1210
PLACEMENT_NOTE=Pl ace near L9701 S
X\/\B?Ol 4 PLACEMENT_NOTE=Pl ace near C9709
SM M N_NECK W DTH=0. 20MV
GND_BKL_PWRGND 1 2 5 GND BKL PWRGND M NLTNE_W DTHZ0. S\
PLACEMENT_NOTE=P| ace near C9701 M NERT R BTEES: oA
= BOOST_SI NK GND_BKL PV\RG\ID,
= ! PLACEMENT_NOTE=PT ace near C97/09 and (3701
~ R9304 ~ R97402N R97415
BKL_VREF_4V9 ., %%Ew ?{@w ?{@w
RO731 5 2 g4 b
s sa _PPBUS SO_LCDBKLT PWR BKLT_EN
121'8170/"( ’ BKLT_PLL )(\“9702
A% > -1 1
.« BKL_VREF_ 4V9 %,Eg;gv 1 I BKL_SYNC ; A ;4 BKL,_ VSYNC T DTGNOD BKL_PVRGND X &
1) F"”LA&EI\EW_I\K)‘?E=W ace near C9709 and Q9701
9% *R9702 AND R9715 PIN 1 SHOULD BE PLACED NEAR C9709 PIN 2
9703 et o X306 py 1 co712
707 1 7 402 1
~ RO707 o |1 co713 o RO705 oK u9701 T7PF PPVOUT_SO_LCDBKLT -
” S 8w f— ggﬂ%UF Q/ fﬁ}é\/ L4 vrer QFN  pry| 1| S B VOLTAGE=30V 2 o2
%fﬁw s 2 35 %fgw COSHAVKEP | S M NELEREW BFEES: 2w
402 2 ENA | SWBEN BKL_| SWSEN NOSTUFF
— | g
= RO717
17 lvsvne Isent| 10 BKL | SENL 1102, LED RETURN 6 oo+
= < < - MW 5 g N T
PLACEMENT_NOTE=Away from Q9701 BKL_| SET 8 |\ ser | senel 11 BKL_ | SEN2 4To€
PLACEMENT_NOTE=Away from Q701 BKL_RT 6 |rr | sengl 12 BKL | SENS R?()?%s
PLACEMENT_NOTE=Away from Q9701 BKL_SSTCMP 7 |sstaw | senal 14 BKL | SENA WS WETES S 1 \ 21% LED RETURN 5 VWS gom:m@ 779
- - 1/ 16W -
BKLT _PYW RC 2 1 ‘ BKL_DI M 20 |pim I sens| 15 BKL_1 SENS 402
Lok L% | Rezo3 R 3 B R 39
Q/fO J.,/f N o0 9, X BKL_LPF 19 |ipr I sens| 16 BKL_I SEN6 ,10.2) LED RETURN 4 —
_E}é\/ _E}é\/ o M}/ngw C9714 M N_LINE WDTH=0. 5 nm J 1% - - M N_LINE WDTH=0. 5 nm
b > b > ;EEW 1C9706 Mios i BKL_LRTlB LRT vsen 9 M NCNECK_W DTH=0. 20 mm 1/TlF6W M NCNECK_W DTH=0. 20 mm
S 0,P022UF i ®
2 f?ngM 0 - THRM_PAD R?J%O
BKL_SSTCMP_RC NOSTUFF M N_LTNE W DITHEQ. 5 _m L . 210/ LED_RETURN—3 M N LTNE W DTFEQ. 5 102D * 7
C9705 1 1 M NZNECK_W DTH=0. 20 mm m 15‘9\/ o M NZNECK_W DTH=0. 20 mm
J: 0. 01UF = i i 402
5 18V R9721
oM «« BKL_VREF 4V9 PLACEMENT_NOTE=Away from (@701 1102, LED RETURN 2
N RO713 s« __GND BKL_PWRGND M N _LTNE_W DTFEQ. 5 _nm S — — M N LITNE W DTFED. 5 22D
1 — M N-RECK-W DTH=0. 20" Tm 1 16% 1% M NCRECK-W DTH=0. 20" Tm
°F P
= 7T 22
PLACEMENT_NOTE=Avay from ®701 ! 9K o R9727 NN [TRE WBTFES. S L N 210/ LED RETURN 1 M N LTRE W DTFED. 5 22D '
L é;fﬁw M N_NECK_W DTH=0. 20 mm 1/T1F5W o M N_NECK_W DTH=0. 20 mm
— BKLT_PLL_NOT 5 %fﬁw 402
SR BKLT_PLE - PPVOUT_SO_LCDBKLT
NTUISIET:I%%CXXG . C9707 BKLT_PLL PLACEMENT_NOTE=Away from Q701 _oSU 779 84
—— 257 BKL_LRT_RC
. BKL_VREF_4V9 4 ) o2 BKL_VREF | N_4V9 2 é‘E%}\/,, 1C9708
- - 127 - - = 402-LF 0. 1UF —
< R9700 e 2 &%
00K 9 N R9710 el
Ty - 0
- BKL_PWR EN L b 5?6 Eié’ as ~ Rgéﬁf
CRI.TI_CAL ;;f
?702 N-CHN SEW
NTUDB137CXXG -
SOT- 963 ~ 597]_1}{1
oy LCD _BKLT PWV 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}
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- -2 THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
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Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
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D 051- 7546 A 0.0
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FD%%EP%?SBNBOOl PPBUS SO LCDBKLT FET

SSOr6- HF
F9800 © MOSFET FDC638APZ
2AMP- 32V b
s TNy =PPBUS SO_LCDBKLT 1 f\J 2 PPBUS SO LCDBKLT EUSED < : CHANNEL P- TYPE
VN LI NEW BTFED 4 TN LI NEW BTFED 4 %“
Vet v 2 ™ 0a02- VA v % ™ |1p9808 1 0802 %lé T RDS( ON) 43 nOhm @. 5V
301K Lo LOADI NG 0.4 A (EDP)
wy 1
5402 pris
PPBUS SO _I,CDBKLT EN DIV
1
R9809
147K
1%
iew
froats
5 oa
PPBUS SO LCDBKLT EN L
?807 D3
SSMBN15FEAPE
sorse3 | KN
—
sic ¥ st PPBUS SO LCDBKLT PWR o
1o+ oy LVDS BKL_ON T enL U wen g D
VA &
26 [y BKLT PLT RST L
LVDS BKL ON , g5
'R9840
2. 7K
S0 -
ey LCD Backl i ght Support
a0z
SYNC_MASTER=YI TE_MIS_M.B SYNC_DATE=07/ 02/ 2008
NOTI CE OF PROPRI ETARY PROPERTY
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2.5V/ 1.2V S3 Swi t cher

. =PP3V3_S0_P1V2P2V§

9900 : CRI TI CAL
2. i%)gFm 2. %LEJ)F%%OZA =PP1V2_ S0 REG ,
Ry 2 P1V2S0_SW 1 2 fvout = 1.2
405 LM I EEN 5 BiEE g PCAAO31B- SM <Ra> Vout = 1.2V
1 TCR NeDE= co9821| |'R9982 300mMA max out put
10BE —— ﬁQK (Switcher limt)
VTN C%g%" ’ ZAO-ZLEV fl CEQ%SZS MHz
w9900 P1V2S0_VFB <Rb> -7 GZUF
DFNHE 1 2 %(%R
1SR CAL T 530?(83 283
8 |VFB2 & 6
KRz CRI T CAL j’ggdé/
e R L9900
HY oo 2 20¢ 1.2  =PP2V5_SO_REG .
g L P2V5S0_SW 1 2 =
VR HBIER S/ romosio. s vout = 2.5V
SWTCH_NODES TRUE o901 1 ES300 0. 3A max out put
j 37’2:: 475K (Switcher limt)
- 6 e f = 2.25 Mz
P2V5S0_VFB : 1 C9905
<Rb> —_-— %‘6%7'“":
o > =P2V5S0_EN AT
w =P1V2S0_EN 2102
Vout = 0.6V * (1 + Ra/Rb) 1

M sc Power

Suppl i es

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 01/ 2008

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
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SI ZE DRAW NG NUMBER REV.
D 051- 7546 A0.0
(  APPLE I NC. T = =
) NONE 86 96

6 5 4 3 | 2 1
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FSB (Front-Si de Bus) Constraints

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

Al |

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,
Spacing is 2x dielectric between DATA#, DI NV# signals,
DSTB# conpl enentary pairs are spaced normally and are NOT routed as differential

4x/ 2x/ 1x FSB signals w th inpedance requirenents are 50-ohm si ngl e- ended.
al |

FSB 2X signals / groups shown in signal table on right.
Signals within each 2x group should be matched 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 Cuide recormends 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%FE M NIMUM 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 ?

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

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

FSB Cl ock Constraints

PHYSI CAL_RULE_SET LAYER CA,&‘LEQ’YE%JTE M NI MUM LI NE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

=100_OHM DI FF

CLK_FSB_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI 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_GROUPQ ESB_50S ESB_DATA FSB D L<15..0>
[ESB_DATA_GROUPO ESB_50S ESB_DATA FSB DI NV_L<0>
[ FESB_DSTBO ESB_DSTB_50S | FSB_DSTB FSB DSTB L_P<0>
[ ESB DSTRO ESB_DSTB_50S | FSB_DSTB ESB _DSTB_L_N<0>
[ ESB_DATA_GROUP1 ESB_50S ESB_DATA ESB D L<31..16>
[O—ESB_DATA GROPI ESB_50S ESB_DATA FSB DI NV_L<1>
[>—ESB_DSTB1 ESB_DSTB_50S | FSB_DSTB FSB DSTB_L_P<1>
[—ESB_DSTB1 ESB _DSTB_50S | FSB_DSTB FSB DSTB_L_N<1>
[O—ESB_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>
[—ESB_DSTR? 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 DSTB3 ESB_DSTB_50S | FSB_DSTB ESB _DSTB_L_P<3>
[ FESB DSTB3 ESB_DSTB 50S | ESB 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_ADSTRO ESB_50S ESB_ADSTB FSB_ADSTB_L<0>
[ ESB_ADDR_GROUP1 ESB_50S ESB_ADDR FSB A L<35..17>
[—>ESB_ADSTRL ESB_50S ESB_ADSTB FSB_ADSTB_L<1>
ESB_1X ESB_50S ESB_1X FSB_ADS L

[ FESB BREQD_L ESB_50S ESB_1X ESB BREQO_L
[O—ESB BREQI_L ESB_50S ESB_1X FSB BREQL L
S—ESB_1X ESB_50S ESB_1X FSB BNR L

— FsB 1X ESB_50S ESB_1X ESB BPRI _L
S—ESB_1X ESB_50S ESB_1X FSB_DBSY_L

O FESB1X ESB_50S ESB_1X FSB_DEFER L
[ESB_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

> FsSB 1X ESB_50S ESB_1X FSB_LOCK L

[ FESB CPURST_L ESB_50S ESB_1X FSB_CPURST_L
— FsB 1X ESB_50S ESB_1X FSB_RS L<2..0>
O FESB1X 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

[ CPUINTL CPU_50S CPU_AGTL CPU INT L

[ CPUASYNC R CPU_50S CPU_AGTL CPU_| NTR

[ CPUASYNC R CPU_50S CPU_AGTL CPU_NM

[ CPU_PROCHOT_ L CPU_50S CPU_AGTL CPU PROCHOT_L
[ CPU_PURGD 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
[ESB 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

[ MP_CPU_cOvP MCP_50S Mp EsB cave | MCP_BCLK_VM._COWP_VDD
S MP_CPU_cOwP MCP_50S M EsB cave | MCP_BCLK_VM._COMP_GND
[ MP_CPU CcOWP MCP_50S M _EsB cave | MCP_CPU_COWVP_VCC
S MP_CPU_cOvP MCP_50S M _EsB cave | MCP_CPU_COVP_GND
| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

ESB_CLK_CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU P
ESB_CLK_CPU CLK_FSB 100D | CLK_FSB FSB _CLK CPU N
ESB_CLK_I TP CLK_FSB 100D | CLK_FSB ESB CLK I TP_P
ESB QK | TP QLK ESB 100D | O K_ESB FSB_CLK_ | TP_N
ESB Gl K_MCP CIK FSB 100D | CIK ESB FSB CLK MCP_P
ESB Gl K_MCP CIK FSB 100D | CIK ESB FSB CLK MCP_N
CPU IERR | CPU 50S CPU | ERR L
PM DPRSL PVR CPU_50S CPU_AGTL PM _DPRSLPVR
(See ahove) CPU_50S CPU_AGTL | \WP_DPRSLPVR
CPU_GTLREE CPU_50S CPU_GTLREE CPU_GTLREF
CPU_COVP CPU_50S CPU_COVP CPU_COVP<3>
CPU_COVP CPU 27P4S CPU_COVP CPU_COWP<2>
CcPU_COVP CPU 50S CcPU_COVP CPU_COWP<1>
CcPU_COVP CPU 27PAS CcPU_COVP CPU_COWP<0>
DP_TDI cPU 508 cPy | TP XDP_TDI
DP_TDO cPU 508 cPy | TP XDP_TDO
DP_TNVS cPU 508 cPy | TP XDP_TNMS
DP_TCK cPU 508 cPy | TP XDP_TCK
DP_TRST | CPU 50S CPU | TP XDP_TRST_L
DP_BPM L CPU 50S CcPU | TP XDP_BPM L<4. . 0>
DP_BPM L5 CPU 50S CcPU | TP XDP_BPM L<5>
(ESB_CPURST_L) | cpys0s cPy I TP XDP_CPURST_L
CPU_50S CcPU 8M L CPU_VI D<6. . 0>
CPU_50S CcPU 8M L | WP6_VI D<6. . 0>
CPU_VCCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE P
CPU_VCCSENSE CPU 27P4S cpy veesense | CPU_VCCSENSE N
(CPU_VCCSENSE) | cpy 27p4s cpy veesense | | WP6_VSEN P
(CPU_VCCSENSE) | cpy 27p4s 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

10 14

10 14 43

10 14

10 14

9 10 14

10 14

14
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Menory Bus

Constraints

Menory Net

Properties

PHYSI O\LiRULEisET 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
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_CNVD2 VEM
MEM_CLK NMEM_CNVD * MEM_CLK2MVEM MEM_CNVD NMEM_CNVD * MEM_CNVD2CVD
MEM_CLK NMEM_DATA * MEM_CLK2MVEM MEM_CNVD NMEM_DATA * MEM_CNVD2VEM
MEM_CLK NMEM_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 NMEM_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_DQSs MEM_CTRL * MEM_DQS2VEM MEM_CTRL * * MEM_20THER
MEM _DQS MEM_CMD * MEM_DQS2NVEM MEM_CMD * * MEM _20THER
NMEM_DQSs NMEM_DATA * MEM_DQS2VEM NMEM_DATA * * MEM_20THER
NMEM_DQSs NMEM_DQSs * 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 nmenory 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.

mat chi ng shoul w be

mat chi ng shoul d be

mat chi ng requirenent.

Al menory signals maximumlength is 1.005 ps. CLK mininumlength is 594 ps
DQ A/ BA/cnd signal spacing is 3x dielectric, DQS/CLK is 4x dielectric.

SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Section 2.3

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

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_COwWP * Y 7 ML 7 ML =STANDARD =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
MCP_NMEM_COWVP * 8 ML ?

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

Section 2.3.4

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O MEMA QK MEM 70D VDD | MEM O K MEM A CLK P<5..0>
O MMA QK MEM 70D VDD | MEM CLK MEM A _CLK_N<5. . 0>
O MEM A _CNTL MEM 40S_VDD | MEM CTRL. MEM A CKE<3..0>
O MEM A CNTL MEM 40S_VDD | MEM CTRL. MEM A CS L<3..0>
> MEM A CNTL MEM 40S_VDD | MEM CTRL. MEM A _ODT<3. . 0>
> MEMA QD MEM 40S_VDD | MEM CMD MEM A _A<14.. 0>
O MEMA QD MEM 40S_VDD | MEM CMD NVEM A BA<2..0>
O MEMA QD MEM 40S VDD | NEM CMD MEM A RAS L
O MEMA QD MEM 40S VDD | NEM CMD MEM A CAS L
O MEMA OD MEM 40S_VDD | NEM CMD MEM A VE L
O MEM A_DQ BYTEQ MEM 40S MVEM DATA MEM A _DQ<7.. 0>
O MEM A _DQ BYTEL MEM 40S MEM_DATA MEM A _DQx15. . 8>
[ MEM A DQ BYTE? MEM 40S MEM DATA MEM A DQ<23.. 16>
S MEM A DQ BYTE3 MEM 40S MEM_DATA MEM A _DQ<31. . 24>
[ MEM A _DQ BYTE4 MEM 40S VEM DATA MEM A DQ<39. . 32>
O MEM A_DQ BYTES MEM 40S MEM_DATA MEM A _DQ<47. . 40>
S MEM A_DQ BYTEG MEM 40S MEM_DATA MEM A _DQ<55. . 48>
[ MEM A_DQ BYTE? MEM 40S MEM_DATA MEM A _DQ<63. . 56>
O MEM A_DQ BYTEQ MEM 40S MEM_DATA MEM A _DiMVkO>
S MEM A DQ BYTE1 MEM 40S MEM_DATA MEM A _Dik1>
O MEM A _DQ BYTE2 MEM 40S MEM_DATA MEM A _Dik2>
O MEM A DQ BYTE3 MEM 40S MEM_DATA MEM A _DMVk3>

LA MEM 40S | M DATA | MEM A DiVk4>
[ MEM A_DQ BYTES MEM 40S MEM_DATA MEM A_DMVK5>
O MEM A_DQ BYTEG MEM 40S MEM_DATA MEM A _DMVk6>
[ MEM A DQ BYTE? MEM 40S MEM_DATA MEM A_DMK7>
O MEM A_DOSO MEM 70D MEM DGS MEM A_DQS_P<0>
[ MEM A_DOSO MEM 70D MEM DQS MEM A_DQS_N<O0>
S MEM A DOS1 MEM 70D MEM DGS MEM A _DQS_P<1>
O MEM A DOS1 MEM 70D MEM DGS MEM A _DOS_N<1>
O MEM A _DOS2 MEM 70D MEM DGS MEM A _DQS_P<2>
O MEM A _DOS2 MEM 70D MEM DGS MEM A _DQS_N<2>
O MMA DOS3 MVEM 70D MVEM DOS MEM A DQS P<3>
S MEM A _DOS3 MEM 70D MEM DQS MEM A _DQS_N<3>
O MEMA DGs4 MEM 70D MEM DQS MEM A DQS P<4>
O MEMA DGs4 MEM 70D MEM DQS MEM A_DQS_N<4>
S MEM A _DOS5 MEM 70D MEM DGS MEM A _DQS_P<5>
S MEM A _DOS5 MEM 70D MEM DQS MEM A _DQS_N<5>
[ MEM A_DOS6 MEM 70D MEM DGS MEM A _DQS_P<6>
S MEM A_DOS6 MEM 70D MEM DQS MEM A _DQS_N<6>
O MEM A_DOS7 MEM 70D MEM DGS MEM A _DQS_P<7>
O MEM A _DOS7 MEM 70D MEM DQS MEM A _DOS_N<7>
O MMB OK 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 MEM B ONTL MEM 40S VDD | MEM CTRL NMVEM B_CKE<3. . 0>
[ MEM B CNTL MEM 40S_VDD | MEM CTRL. MEM B_CS_L<3..0>
O MEM B CNTL MEM 40S_VDD | MEM CTRL. MEM B_ODT<3. . 0>
O MEMB QD MEM 40S_VDD | MEM CMD VEM B _A<14..0>
O MEMB QD MEM 40S_VDD | MEM CMD NVEM B BA<2. . 0>
O MEMB QD MEM 40S VDD | NEM CMD MEM B RAS L
O MEMB QD MEM 40S VDD | NEM CMD MEM B CAS L
O MEMB QD MEM 40S_VDD | NEM CMD MEM B_VE L
[ MEM B_DQ BYTEQ MEM 40S MVEM DATA MEM B_DQx7. . 0>
O MEM B _DQ BYTE1 MEM 40S MEM_DATA MEM B_DQx15. . 8>
[ 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 MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DQ<39. . 32>
S MEM B DQ BYTES MEM 40S MEM_DATA MEM B_DQ<47. . 40>
[ MEM B _DQ BYTEG MEM 40S MEM_DATA MEM B_DQ<55. . 48>
S MEM B _DQ BYTE? MEM 40S MEM_DATA MEM B_DQ<63. . 56>
O MEM B_DQ BYTEQ MEM 40S MEM_DATA MEM B_DMVkO>
O MEM B_DQ BYTE1 MEM 40S MEM_DATA MEM B_Dik1>
O MEM B DQ BYTE2 MEM 40S MEM_DATA MEM B_DMVk2>
S MEM B DQ BYTE3 MEM 40S MEM_DATA MEM B_DMVk3>
[ MEM B DQ BYTE4 MEM 40S MEM_DATA MEM B_DiVk4>
O MEM B _DQ BYTES MEM 40S MEM_DATA MEM B_DMVk5>
S MEM B DQ BYTEG MEM 40S MEM_DATA MEM B_DMVk6>
[ MEM B_DQ BYTEY MEM 40S MEM_DATA MEM B_DMK7>
[ MEM B_DQSO MEM 70D MEM DQS MEM B_DQS_P<0>
S MEM B_DQSO MEM 70D MEM DQS MEM B_DQS_N<0>
O MEM B DOS1 MEM 70D MEM DQS MEM B_DQS_P<1>
O MEM B DOS1 MEM 70D MEM DQS MEM B_DQS_N<1>
MM B_DOS2 MEM 70D MEM DQS MEM B_DQS_P<2>
O MEM B_DQS2 MEM 70D MEM DQS MEM B_DQS_N<2>
O MEM B_DOS3 MEM 70D MEM DQS MEM B_DQS_P<3>
O MEM B_DOS3 MEM 70D MEM DQS MEM B_DQS_N<3>
> MM B Ds4 MEM_ 70D MEM DQS MEM B_DQS_P<4>
S MEM B DOs4 MEM 70D MEM DGS MEM B_DQS_N<4>
O MEM B DQSS MEM 70D MEM DQS MEM B DQS P<5>
[ MEM B_DOS5 MEM 70D MEM DGS MEM B_DQS_N<5>
O MEM B DCS6 MEM 70D MEM DQS MEM B DQS P<6>
[ MEM B_DOS6 MEM 70D MEM DQS MEM B_DQS_N<6>
O MEM B_DQS? MEM 70D MEM DGS MEM B_DQS_P<7>
S MEM B_DOS? MEM 70D MEM DQS MEM B_DQS_N<7>
[ MP_MEM COVP MeP_VEM cove | vep VM cave | MCP_VEM COVP_ VDD
[ MP_MEM COVP MoP_VEM cove | vee VEM cove | MCP_VEM COVP__GND
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PCl - Expr ess

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM 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

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 ?

SOURCE: MCP7

Anal og

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

Vi deo Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CRT_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
CRT * =4: 1_SPACI NG ? CRT CRT * CRT_2CRT
CRT_2CRT * =STANDARD ?
CRT_2CLK * 50 ML ?
CRT_2SW TCHER * 250 ML ?
CRT_SYNC * 16 ML ?
MCP_DAC_COVP * =2: 1_SPACI NG ?

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

37.5-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

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[— PCLE 90D PCLE PEG R2D P<15..0>
- PCI E_90D PO E PEG R2D N<15.. 0>
[ PEG RD 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>
[ PCl E_90D PCILE PEG D2R N<15.. 0>
— PCI E_90D POLE PEG D2R C P<15..0>
- PCl E_90D PO E PEG D2R C N<15.. 0>
[ — PCIE_90D PCIE PCIE M NI _R2D P
[ PCIE_90D PCIE PCLE M N _R2D N
O POE MN _RD PGl E_90D PO E PCOE MNI_R2D C P
[ PCI E 90D PCIE PO E MN _R2D C N
O POEMN _R PCI E_90D PCE PCIE M N _D2R P
[ PCIE_90D PCIE PCLE M N _D2R N
[ — PCLE 90D PCLE PClE FWR2D P
[ PCIE_90D PCIE PCl E FWR2D N
[ PO E EWRD PCI E_90D POLE PCLE FWR2D C P
[ PCI E 90D PCIE PO E FWR2D C N
[ PCOE FW 2R PCl E_90D PCILE PCl E_ FW D2R P
[ PCI E 90D PCIE PCl E FWD2R N
f— PCLE 90D PCLE PCILE FWD2R C P
- PCLE 90D PCLE PCIE FWD2R C N
[— PCLE 90D PCLE PCl E EXCARD R2D P
[ PCI E_90D PCIE PCl E EXCARD R2D N
[SPOLE_EXCARD R2D PCI E_90D PO E PCl E_ EXCARD R2D C P
— PCI E_90D POLE PCl E_ EXCARD R2D C N
[ PCOE EXCARD DR | PCIE 90D PCIE PCl E_ EXCARD D2R P
PCl E_90D PCILE PCl E_ EXCARD D2R N

MCP_PEQ_REECLK

CQLK_PCIE_100

CLK_PCE

PEG CLK100M P

CLK_PCIE_1000

CLK_PCE

PEG CLK100M N

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

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

5 ps.

i nches.
Sections 2.5.3 & 2.5. 4.

SATA Interface Constraints

Pairs should be within 100 mls of clock |ength.
Inter-pair matchi ng should be within 150 ps.

No relationship to other signals.

MCP_PE1_REECIK CK PCIE 1000 CLK PO E PCIE CLKIOOM M NI _P
CIK PCIE 1000 LK PCIE PCl E CLK100M M NI _N
MCP_PE2_REEQ K CLK_PCIE 1000 QLK _PCE PCl E_ CLK100M FW P
CK PCIE 1000 GLK PCIE PCl E_ CLK100M FW N
MCP_PE3_REECLK QLK _PCIE_1000 LK _PCIE PCl E_CL KI00OM EXCARD P
CIK PCIE 1000 LK PCIE PCl E CLK100M EXCARD N

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
SATA_100D * =100_CHM DI FF|  =100_OHM DI FF =100_OHM DI FF | =100_CHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | V&I GHT
SATA * =4x_DI ELECTRI C ? SATA TOP, BOTTOM| =3x_DI ELECTRI C
SATA_TERWMP * 8 ML ?

SOURCE: MCP79 Interface DG (DG 03328-001

_vOD), Section 2.7.1.

MCP_PEX_CIL K_COMVP vep_PEX_cave | MCP_PEX _CLK COWP
CRT_RED CRT_50S CRT CRT_ IGR C PR
CRT_GREEN CRT_50S CRT CRT_ IGGYY

CRT_BI UE CRT_50S CRT CRT_IG B_COWP_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 |G A CLK N

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

LVDS | 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 | G B _DATA LVDS_100D LVDS LVDS | G B_DATA P<2..0>

LVDS | 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_D2R SATA_100D SATA SATA _HDD D2R P
SATA_100D SATA SATA HDD D2R N
SATA_100D SATA SATA HDD D2R C P
SATA_100D SATA SATA HDD D2R C N

SATA_QDD_R2D SATA_100D SATA SATA ODD R2D C P
SATA_100D SATA SATA ODD R2D C N
SATA_100D SATA SATA _ODD R2D P
SATA_100D SATA SATA _ODD R2D N

SATA_QDD_I2R SATA_100D SATA SATA _ODD D2R P
SATA_100D SATA SATA ODD D2R N
SATA_100D SATA SATA ODD D2R C P
SATA_100D SATA SATA OOD D2R C N

MCP_SATA_TERMP SATA_TERMP MCP_SATA TERMP

MCP Constraints 1
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PCl Bus Constraints

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG 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 AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
LPC_55S * =55_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

USB 2.0

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

Section 2.9.

1.

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

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

usB

=2x_DI ELECTRI C ?

usB

TOP, BOTTOM| =4x_DI ELECTRI C

SOURCE: MCP7

SMBus |

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

nt erf

Section 2.10. 1.

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM 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 | M NIMUM 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 ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLK_SLOW 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

CLK_SLow

8 ML

?

SOURCE: MCP7

9 Interface DG (DG 03328-001_vO0D),

Section 2.13.

SPI Interface Constraints
PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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_COMVP

MCP_HDA_COVP

MCP_HDA_ PULLDN_ COWP

MOP_SUS A K QK SLONS5S | QK SLON PM CLK32K_SUSCLK R
CLK SION55S | CLK SLOW PM _CLK32K_SUSCLK
SPI_QK SPI_55S SPL SPI_CLK R
SPI_55S SPI SPI _CLK
SPI_MOSI SPL_55S spI SPI _MOSI _R
SPI_55S SPI SPI _MOSI
SPI_M SO SPI_55S SPL SPI _M SO
SPI_55S SPI SPI _M SO R
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>
> Pd_AD PCl_55S PCl PCl _AD<23. . 8>
S Pd_AD24 PCl_55S PCl PCl _AD<24>

> Pd_AD PCl_55S PCl PCl _AD<31. . 25>
S—ka_aD pPal_55S pCl PCl _PAR

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

> PO_CNTL PCl_55S PCl PCl _DEVSEL_L

> Pa_CnTL PCl_55S PCl PCl _PERR L

> PCL_CONTL PCl _55S pCl PCl _SERR L

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

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

> PCL_GNTO_L PCl_55S PCl PCl _GNTO_L
[O—PQ_REQI_L pPal_55S pCl PCl _REQL L

O Pa_aNT1_L PCl _55S pCl PCl _GNT1 L

O PCL_INTWL PCl_55S PCl PCl _ I NTW L
PO _INIX L PCl_55S PCl PCl _I NTX L
PO _INTY L PCl _55S pCl PCl _INTY_L

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

[ LPC ERAME L LPC 558 LPC LPC FRAME L

[ LPC RESET L LPC 558 LPC LPC RESET L

O MeiPCaAKo | AKIPC55S | AKIPC LPC CLK33M SMC R
o QK LPC 558 | QK 1PC LPC CLK33M SMC
[ CIK IPC 558 | QK |PC LPC CLK33M LPCPLUS
[ USB EXTA USB_90D USB USB_EXTA P

[— USB_90D USB USB_EXTA N

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

— USB_90D USB USB_M NI _N

[ USB_EXTD USB_90D USB USB_EXTD P

[— USB_90D USB USB_EXTD_N

[ USB CAVERA USB_90D USB USB_CAMERA P

[ USB 90D USB USB CAMERA N

— UsB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ UsB TPAD USB_90D USB USB_TPAD_P

— USB_90D USB USB_TPAD N

> UsBIR USB_90D USB USB IR P

[— USB_90D USB USB_IR N

[ USB EXTB USB_90D USB USB _EXTB_P

[— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB USB_EXCARD P

— USB 90D USB USB_EXCARD N

[ USB EXTC USB 90D USB USB EXTC P

— USB_90D USB USB_EXTC N

[ MCP_USB RBIAS MCP_USB_RBI MCP_USB_RBI AS_GND
[ SMBUS_MP_0_QlK SMB 55S SMB SMBUS MCP_0_CLK
[ SMBUS_MCP_0_DATA SMB 555 SMB SMBUS MCP_0_ DATA
[O—SMBUS MCP_1_aLK SMB 555 SMB SMBUS MCP_1_CLK
[ SMBUS_MCP_1_DATA SMB_55S SMB SMBUS MCP_1_DATA
[ HDABIT QK HDA_55S HDA HDA BIT_CLK

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

— HDA_55S HDA HDA SYNC R

[ HDARST L HDA_55S HDA HDA RST R L

[ HDA_55S HDA HDA RST L

[ HDA_SDI N0 HDA_55S HDA HDA_SDI NO

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

— HDA_55S HDA HDA SDOUT_R

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

| —

13 19

19

19

19 42 44 83

19 42 44 83

19 26 83

19 26

26 42

26 44

20 40

20 40

9 20

9 20

9 20

9 20

20 31

20 31

20 31

20 31

20 50

20 50

20 41

20 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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IN

MCP RGM |

(Et hernet) Constraints

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

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG AEI GHT

MCOP_BUFO_CLK

=3: 1_SPACI NG ?

ENET_M |

12 ML

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

Sections 2.7.2 & 2.7. 4

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

ENET_MDI _100D

*

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG AEI GHT

ENET_MDI

25 ML

?

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

Section 2.7.4

ﬂ
4
X
2
|

.
2
3
1)
q

NET_TYPE

PHYSI CAL

SPACI NG

MCP_M | _COvP

MCP_M 1 _COvP

MCP_M | _COVP_VDD

MCP_M 1 _COvP

MCP_M 1 _COvP

MCP_M | _COVP_GND

MCP_CLK25M BUEQ

ENET_M | _55S

MCP_BUFO_CLK

MCP_CLK25M BUFO_R

ENET_M | _55S

MCP_BUFO_CLK

RTL8211_CLK25M CKXTAL1

| —

| —

| —

| —

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

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

[ ENET_PURDWN_L ENET_M|_55S | ENET M| ENET_PWRDWN L

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

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

[ ENET_RXD ENET M1 55S | ENET M1 ENET_RX_CTRL
[O—ENET_TXQK ENET_M | _55S | ENET_M | ENET_CLK125M TXCLK
[ ENET_TXDO ENET_M | _55S | ENET_M | ENET_TXD<0>

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

[ ENET M1 55S | ENET M1 ENET_RESET L

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

18

18 3

Et her net

Constraints
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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—EWPo_TPA EW 110D EW TP FW PO_TPA N 36 38
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT S—EWP0_TPB EW 110D EW TP FW PO_TPB_P 36 38
pEpp— N 3 1 SPACI NG > > EWP0_TPB EW 110D EW TP EW PO_TPB N 36 38
= i ’ [O—EWPp1_TPA EW 110D EW TP FW P1_TPA P 36 38
[O—EWp1_TPA EW 110D EW TP FW P1_TPA N 36 38
> EWP1_TPB EW 110D EW TP FWP1_TPB P 36 38
[O—EWPp1_TPR EW 110D EW TP FW P1_TPB_N 36 38
Port 2 Not Used

FireWwWre Constraints
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4

SMC SMBus Net

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

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

[ SMBUS_SMC BSA_SDA SMB 555 SMB SMBUS SMC BSA SDA

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

SMBus Charg

er Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ CHGR Csl 1TOl_DI FEPAIR CHGR CsI _P
[ 1TOl_DI FEPAIR CHGR CSI _N
[ CHGR CSO 1TOl_DI FEPAIR CHGR CSO P
[ 1TOl_DI FEPAIR CHGR CSO N

SMC Constraints

SYNC_MASTER=MUXGFX

SYNC_DATE=02/ 18/ 2008
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3

2

GDDR3 FB A/ B Net

Properties

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

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

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

From T18
Di gital

MXM

Vi deo Si gnal

Constraints

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

LVDS intra-pair

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

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

Inter-pair

mat chi ng shoul d be 5 ps. No rel ationship to other signals.
Max | ength of LVDS/ DisplayPort/ TVMDS traces: 12 inches.
SOURCE: MCP79 Interface DG (DG 03328-001_vOD), Sections 2.5.3 & 2.5.4.
MUXGFX Net Properties
NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ L\Wps A aK LVDS_100D LvDs LVDS A CLK P 80 83
[ LS A aK LVDS 100D LvDS LVDS A CLK_N 80 83
[[T99—LVDS_A DAL, LVDS 100D LvDS LVDS_A_DATA P<2..0> 80 83
TS LVDS A_DAT, LVDS 100D LvDS LVDS A DATA N<2..0> 80 83
= LVDS B QK LVDS_100D LvDs LVDS B CLK P 80 83
(L LVDS B QK LVDS_100D LvDs LVDS B CLK N 80 83
20D LVDS_B_DATL LVDS 100D LvDS LVDS B DATA P<2..0> 80 83
[[200)—LVDS_B_DAT, LVDS 100D LvDS LVDS_B_DATA N<2..0> 80 83
= LvDS_100D LvDs LVDS_CONN_A CLK F_P 770
K LvDS 100D Lvps LVDS CONN A CLK F N 779
= LVDS 100D LvDS LVDS CONN B CLK F P 7 79
= LVDS_100D LvDs LVDS CONN B CLK F N 779
[ Lvps_1000 Lvos LVDS CONN A CLK P 70 80
= Lvos_1000 Lvos LVDS CONN A CLK N 0 80
=2 LVDS_100D LvDs LVDS CONN A DATA P<2..0> 7 70 80
[ Lvps_1000 Lvos LVDS CONN A DATA N<2..0> 70 80
= LvDS_100D LvDs LVDS_CONN B_CLK_P 79 80
[ Lvos_1000 Lvos LVDS CONN B CLK N 70 80
(B LvDs_1000 Lvns LVDS CONN B DATA P<2..0> 7 79 80
= LvDS 1000 Lvos LVDS CONN_B_DATA N<2..0> 7 76 80
ey DP M DP_100D psprayport | DP_M._C P<3.. 0> o
e DP_100D pspiaypert | DP.ML_C N<3. . 0> o1
DM DP_100D pspayperT | DP_M._P<3. . 0> 50 81
= DP_100D pDspLayporT | DP_ML_N<3. . 0> a0 81
DM DP_100D pispLAayPorT | DP.ML_CONN_P<3.. 0> o1
> DP_100D DiSPLAYPORT | DP_M._ CONN_N<3. . 0> 81
=y DP_AUX_CH DP_100D pispLAayPorT | DP_AUX CH C P 80 81
s DP_AUX_CH DP_100D pspLaypert | DP_AUX CH C N a0 81

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

NET_TVPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[CD—feaaxe GDDRE_80D CODRE_ ALK FB A CLK P<0> 72
— CGDDR3_80D CDDR3_al K FB A CLK N<O> 72
C—fBaxe GDDRZ_80D GDDRE_ ALK FB A CLK P<1> 72
D coora_son coora_aK FB_A_CLK_N<1> 2
e an cooRa_aomsssE cooma_an FB_A_MA<1..0> 7
[>_sesean cODRA_A0RSSSE coora_an FB A MA<12..6> 2
[>sesan cODRA_A0RSSSE coora_an FB A BA<2..0> 2
[—feasan cooRa_aomsssE coms_an FB A RAS L 7
[>—feasan cooRa_aomsssE coms_an FB A CAS L 7
[—feasan cooRa_aomsssE coms_an FB A VE L 7
[O—fesmanen cooRa_aomsssE coms_an FB A CKE 7
[—feasco cooRa_aomsssE coms_an FB A CSO L 7
[ eananen cooRa_aomsssE coms_an FB A DRAM RST 7
>—fmaan cooRa_ao0se cooma_an FB A LMAS5. . 2> 2
> faean conra_anse coora_an FB A UVASS. . 2> 1
[ avwnom cooRa_ao0se choms_nas FB A WDQS<0> 7
[o>—feawas cooRa_ao0se choms_Das FB A WDQS<1> 7
[>—feawgs cooRa_ao0se coms_Das FB A WDQS<2> 7
[>—feA s cooRa_ao0se choms_Das FB A WDQS<3> 7
> —£.a soceo conra_anse cooRa_oeE: FB A RDQS<0> 2
[>__£e_a soost cooRa_snse cooma_ngs FB A RDQS<1> 7
[>—sea s conra_anse J—— FB A RDQS<2> 2
[>—sea s conra_anse conRa_neE: FB A RDQS<3> 2
[>—faa e conra_anse conRa_paT, FB A DQ<7..0> 2
[>—feamave cooRa_ao0se cooRa_paty FB A DQ<15.. 8> 2
[>—taa o avre croea_anse cooea_oa FB A DO<23..16> ”
e amavE cooRa_ao0se cooRa_paTy FB A DQ<31..24> -
[>—aaoan conra_anse conRa_paT, FB A DQM L<0> 2
> aaoua conra_anse J—— FB A DQM L<1> 2
[>—faa e conra_anse conRa_paT, FB A DQM L<2> .
>_feaoe cooRa_snse cooRa_DAT FB A DOV L<3> 7
[ BB woso cooRa_ao0se choms_Das FB A WDQS<4> 7
[>—feawas cooRa_ao0se choms_Das FB A WDQS<5> 7
[>—fe8 was cooRa_ao0se choms_Das FB A WDQS<6> 7
[>—E8.8 was cooRa_ao0se cooRa_nas: FB A WDQS<7> 2
[>—8B Eos cooRa_ao0se cooRa_nas FB_A_RDQS<4> 2
> ¢a8 a0 conra_anse cooRa_oeE FB A RDQS<5> 2
[ se8 e conra_anse cooRa_neE FB A RDQS<6> 2
> se8 s conra_anse J—— FB A RDQS<7> 2
[—feamave cooRa_ao0se cooRa_paTy FB A DO<39..32> 2
[>fe8oane conra_anse conRa_paT, FB A DQ<47..40> 2
[ BB Q AVIE cooRa_ao0se cooRa_paTy FB A DQ<55. . 48> 7
e mane cooRa_ao0se cooRa_paTy FB A DQ<63..56> 7
[>faeoan conra_anse conRa_paT, FB A DQM L<4> .
> faeou conra_anse conRa_paT, FB A DQM L<5> 2
[>—feamw cooRa_ao0se cooRa_paTy FB_A_DQW L<6> 2
> faeoe conra_anse conRa_paT, FB A DOM L<7> 2
P6 Net Properties

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

GDDR3 FB C/ D Net

Properties

T TVRE
ELECTRI GAL_OONSTRAI NT_SET Prvs! caL sPAGi NG
> eecaxe cooRa_son coora_aK FB B CLK P<0>
— cooRa_son coora_aLK FB B CLK N<O>
[ f=oaxe coore_son coore_ak FB B CLK P<1>
— GoRa_gop anRE_aK FB_B_CLK_N<1>
S moman GDDRA_40RSSSE aoRa_an FB_B_MA<1.. 0>
[ seman cooea_somssse coore_an FB B MA<12. . 6>
[ seman cooea_somssse coore_an FB B BA<2..0>
[ semoan [ — coore_an FB B RAS L
[ seman cooes_somssse coore_an FB B CAS L
[—seman cooea_somssse coore_an FB B VE L
> _fecmanen [ — coore_an FB B CKE
[O—famon copRa_aomssSE coora_an FB B CSO L
[>recoanen cooes_somssse coore_an FB B DRAM RST
S fmcan GDDR3_40SE copR3_avn FB_B_LMA<S. . 2>
[ f=oan cooea_dose coore_an FB B UMAS. . 2>
[ —£8.cuneo cooea_aose coore_ncs FB B WDQS<0>
[>—sacunm cooea_dose coore_ncs FB B WDQS<1>
[——sec s cooea_dose coore_nas FB B WDQS<2>
[>—secuns cooea_dose coore_ncs FB B WDQS<3>
[ —£8.c aoceo cooea_aose coore_ncs FB B RDQS<0>
[>—£e_c aoost cooea_ose coore_ncs FB B RDQS<1>
[>secaxs cooea_aose coore_nas FB B RDQS<2>
[>secaxs cooea_dose coore_ncs FB B RDQS<3>
[>—secomans cooea_dose cooRe_paT FB B DO<7..0>
O Fecmane GDDR3_40SE GDDRA_DAT, FB_B_DQ<15.. 8>
[ secoane cooea_dose cooRe_paT FB B DQ<23..16>
[>secooane cooea_dose cooRe_paT FB B DO<31..24>
[>acoan cooea_aose cooRe_paT FB B DQM L<0>
> _facoua cooea_aose cooRe_paT FB B DQM L<1>
[>—sacoue cooea_dose cooRe_paT FB B DQM L<2>
[>_recoon cooea_aose cooRe_paT FB B DQM L<3>
[>—_£e.nvecsn cooea_aose coore_ncs FB B WDQS<4>
[>—sanvn coora_dose coore_nas FB B \DQS<5>
[>—sanvs cooea_dose coore_ncs FB B \DQS<6>
8.0 uncs GDDR3_40SE GhORA_DOS FB_B_WDQS<7>
[ 8D enosa GDDR3_40SE GhORA_DaS. FB B RDQS<4>
> sanso cooea_dose coore_ncs FB B RDQS<5>
[>sanaxs cooea_aose coore_ncs FB B RDQS<6>
[ senaxs cooea_aose coore_nas FB B RDQS<7>
[>—sanmene cooea_aose cooeRe_paT FB B DO<39..32>
[>—fenoane cooea_aose cooRe_paT FB B DQ<47..40>
[>—_r8.n.oq avie cooea_dose cooRe_paT FB B DO<55. . 48>
> senoane cooea_aose cooRe_paT FB B DQ<63..56>
[>aooan cooea_aose cooRe_paT FB B DQM L<4>
[>faoou cooea_dose cooRe_pa FB B DQM L<5>
O f=ooae GDDR3_40SE GDDRA_DAT, FB B DQM L<6>
£eD o cooea_dose cooRe_pa FB B DQM L<7>
—
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MB9 Specific Net Properties

MB9 Specific Net Properties

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
NET_TVPE NET_TVPE
SENSE_1TOL_55S * 11 0 FFPAIR =55_CHM SE =55_CHM SE =55_CHM SE =1:1_DI FFPAI R =1:1_DI FFPAI R ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
OO ENETCONN P<3. . 0>
THERM_1TOL_55S * =1:1_Dl FFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_DI FFPAI R [ — MBI 100D R = [ (PCLE _EXCARD) PCE_90D POE PCl E EXCARD R2D P 7 32 89
— ENET_MDI_100D ENETCONN ENETCONN N<3. . 0> 35
[5>—(PCLE_EXCARD) palE 90D eaie PCl E_EXCARD R2D N 7352 80
DI FFPAI R * =1:1_DI FFPAI R =1:1_DI 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
e SATA_100D SATA SATA_ODD_R2D UF_N 28 (PCTE_M NI
SATA_100D SATA SATA ODD D2R UF_P - D pore v ol E_ 20D paE PCE MN_R2D N I
= = — CLK_PCIE 1000 GLK_PCLE PCI E_CLK100M M NI _CONN_P 2
= SATA_100D SATA SATA ODD D2R UE_N N
= CLK_PCIE 1000 CLK_PCE PCI E_CLK100M M NI _CONN N .
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG WEI GHT = SATA_100D SATA SATA_HDD D2R UF_P 39 1TOL Dl EEPAL CHGR CSI R P
. SATA_100D SATA SATA HDD D2R UF N 39 = - CSI R N o
SENSE * =2:1_SPACI NG ? |mxiog 1TO1_DI EEPAI CHGER 61
= SATA_100D SATA SATA HOD R2D UF P % 1TOl DI EEPAL CHGR CSO R P
THERM - =2:1_SPACI NG 2 = SATA_100D SATA SATA_HDD_R2D_UF_N 3s L0 = R N e e
= 1TO1_DI FEPAL CHGR CSO 46 61
— ENSE DI FEPAI R ENSE_1TQ1 ! ENSE GFXI WP6_VSEN P 78
AUDI O * =2: 1_SPACI NG ? (USB EXTA) USB 90D USB. USB2 EXTA MUXED P a0
— ENSE_1TQ1 ENSE GEXI WP6 VSEN N 78
[ (USB_EXTA) UsE_e0n Lse USB2 EXTA MUXED N w0
[ SENSE DIEEPALR ENSE_1TCL EnsE MCPCOREI SNS P 47 65 B2 LT1 P
> (USB_EXTA) UsB_e0D Use us a0
ENSE_1TCL ENSE MCPCOREI SNS N a7 65 USB2_LT1_N
[— =3 (USB_EXTA) UsE_e0n se w0
[ CRUTHVENS D2 DP THERM 1TQL ! THERM CPUTHVBNS D2_P a8
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT 7 (USB_EXTD) use_90D use CONN_TPAD USB P
[ THERM 1TCL THERML CPUTHVBNS D2 N -
. N CPU THERMD P > (USB EXTD) USB_90D use CONN_TPAD_USB_N
ENETCONN 25 MLS D Cou TeERD 0P THERM 1TQL THERM 10 48 S (\SH_CAMERA) Ler s0n . USE CAMERA CONN P "
= THERM 1TCL THERM CPU_THERMD N 10 a8
7 (USB CANVERA) USB_90D usB USB CAMERA N N 31
D> eimnens o oo TeERM 1101 TeeeM GPUTHVBNS D P An e
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VAEI GHT = USB_90D. use CONN _USB2_BT P 31
= THERM 1TCL THERML GPUTHVBNS D N -
T Usa aon usa CONN USB2 BT N .
G\D * =STANDARD ? [ED>—CeuTHERD Do THERM 1TO1_! THERM GPU TDI ODE P 48 76 USB LT2 P
7 Usa 90D Lse a0
THERM 1TOL THERM GPU TDI ODE N 48 76 USB LT2 N
PP1V8_MEM * =STANDARD ? = T Usa 90D Lsa a0
[ Mernens o op THERM 1TOI THERM MCPTHVBNS D P -
T s aon usa USB2 EXCARD CONN P .
= THERM 1TCL ThERM MCPTHVBNS D N -
[T Usa aon usa USB2_EXCARD CONN N .
SPACI NG RULE_SET LAYER LI NE- TO- LI NE SPACI NG \EI GHT B MCP_THERMD DP. THERM 1TOL_! THERM MCP_THMVDI ODE P 21 48 DPIGAUX CHCP
= oe_1000 DL_SPLAYPCRT 80
= THERM 1TQ1 ! THERM MCP_THMDI CDE N 21 48 DP IG AUX CH C N
GND_P2MM * 0.20 MM 1000 1VO5CPUlI SNS R - = DP_100D DI SPLAYPCRT. 80
N IS ENSEDLEERALR ENSELIaLS ENSE 1VO5CPUI SNS R [ MOP_PE4_REFCLK QK PCE 100D GKPAE PCl E_CLK100M FC P o 22
PUR_P2MM 0.20 MM 1000 15 ENSE_1TQ1_ ENSE a7 — CLK_PCLE 100D | QK POE PCl E CLK100M FC N 9 32
[I55> SENSE DIEEPALR ENSE_1TCL EnsE DDRI SNS R P a7 = PGl E EC R2D 2)
DDRI SNS R N [y P E FC R2D PCE 90D PCLE Cl C C o 32
= ENSE_ 170, ENSE h PCIE FC R2D C N
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET GPUI SENS P POLE 90D e E 9 32
e ENSE_DI FEPAIR ENSE_1TCL EnsE a7 PCIE FC D2R P
GPUI SENS_N = PO E FC D2R Pa e aon saE .
MEM CLK e * G\D_P2MM = ENSE_1TO1 EnsE a7 PCIE EC D2R N
1VO5CPU P > Pl E 90D POE Cl C o 5
[[5D> SENSE DI EEPALR ENSE_1TCL EnsE 47 s PCIE FC R2D P
MEM_CVD D * G\ND_P2MM 1VO5CPU N = PCILE 90D POE 0
=> ENSE_1TCL EnsE 47 s PCIE FC R2D N
MEM CTRL e . @D_P2vm ENSE_DI FEPALR ENSE_1TOL ENsE DDRI SNS_P a7 = POLEa0n i i
X | = ! —Ha I SNS N — K PCIE 1000 CK PCE PCl E_CLK100M EXCARD CONN N ; 5,
ENSE_1TOL EnsE DDRI =5
MEM DATA e . @D_P2vm = = P1VBGPU P v (BE] ak paE 1000 akpae |PCIE CLK1I00M EXCARD CONN P 5,
ENSE_DI FEPAIR ENSE_1TOL EnsE a7
.y oo p— [» — —Hro PIVBGPU N — SPK_OUT DL EEPAL R AUDL O SPKRCONN L_P_OUT 757 58
* ENSE 1TQ1 ENSE
e - [ = I'SNS CPU P - — DI EEPALR AUDLO SPKRCONN L_N_OUT 75758
TER_ SENSE_[1 EEPALR EnsE_ 170 Enee LSS cou B 16 e DLEEPALR AUDLO SPKRCONN_S_P_OUT et s
ENSE_1TOL EnsE 6 =
15> = — — DL EEPALR AUDLO SPKRCONN S N_OUT 75788
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — D > SPK DLEEPALR ADLO SPK N R P reres
- = - =~ = i L == DI EEPAL R AUDILO SPKRCONN_R_N_OUT 757 58
CLK_FSB o) . an_P2wm = = DI EFPALR AUDL O SPKRAMP_L_P_QOUT ,
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET cPuU_cow feXs) . @D_P2Mm = EpatER PPSVs 5 e = DLEEPALR AUDLO SEK LN 7
_ 5 = > ) > RULE - - - B PR PP3V3 SO 78 == DI EEPAI R AUDI O SPKRAMP_R P_QUT -,
CLK_PCI E GND * G\D_P2MM CPU_GTLREF GND * G\D_P2MM D B_POAER PP1V5 SO > DI FEPAI R AUDLO SPKRAMP_R N _QOUT o,
paE s R @0 Povm PR . N o o [C>_sese o eeea n Ense 1701 ense P1VBGPUI SNS P et DLEEPALR AUDLO SPKRAMP_S P _OUT .,
- - - = ENSE_1TOI ENSE P1V8GPUI SNS N — DI EEPAL R AUDL O SPKRAMP_S N OQUT .,
SATA G\D * G\D_P2MM FSB_DSTB FSB_DSTB * G\D_P2MM = ENSE_DI FEPAL R ENSE_1TQ1_! ENSE P1VBGPUI SNS R P a7
usB G\D * GND_P2MM = ENSE_1TQ1 ! ENSE P1VBGPUI SNS R N P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
CLK_PCIE SB_PONER * PWR_P2MM - = - = - b
ENET_MDI ao * G\D_P2MM
SATA SB_PONER * PWR_P2MM
usB SB_PONER . PWR_P2MM
PHYSI CAL_RULE_SET LAYER AFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
MEM_40S * 0.09 W 5.8 WM
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_P2WM
- MEM_70D * 0.09 W 5.8 WM
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
Menory Constraint Rel axations MENLTOD VoD ; 0,09, loomL
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
: PClI E_90D * 0.09 W 100 ML
Al low 0.127 necks for >0.127 lines for GMCH fanout. OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP USB_90D TOP 0.09 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D BOTTOM 0.127 Mv 6.35 MM
— MCP_DV_COwWP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_MEM_COVP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_M | _COwP TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_USB_RBI AS TOP 0.1 MM 500 M L
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MCP_DV_COwWP * 0.25 MM 250 ML
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
- H 4 CPU_27P4S BOTTOM 0.23 MM 100 M L
G aphi cs , SATA Constrai nt Rel axati ons over o orute | owmce overs o overs o overs o overs o overs o
Alternate diffpair w dth/gap through BGA fanout areas (95-ohmdiff) PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET MEM 40S 1 SL4, 1 SL9 Proj ect Specific Constraints
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
LVDS_100D BGA 100_DI FF_BGA SYNC_MASTER=MUXGFX SYNC_DATE=02/ 21/ 2008}
— — — MEM_40S_VDD ISL3, 1SL10 N — —
DP_1000 BGA 100_DI FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE NOTI CE OF PROPRI ETARY PROPERTY
MEM_70D ISL4,1SL9
SATA_100D BGA 100_DI FF_BGA OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE E;%%&Lﬁb%pﬁgpﬁEﬂw e PoBESER Y
MEM_70D_VDD ISL3, 1sL10 N
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE ! TO MAINTAIN THE DOCUMENT | N CONFI DENCE
. . Il NOT TO REPRODUCE CR COPY I T
Ground-referenced nenory signals (DQ DOM DQS) MAY route on |1SL9 (VDD-referenced plane)but not next to VDD island. 11 NOT TO REVEAL OR PUBLISH I N € o PART
Forces power-referenced nenory signals (CLK, ADDR, CTRL) to not route on ISL3, |SL4 & | SL10(GN\D-ref erenced pl anes). o
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MD9 Boar d- Speci fi c Spaci ng & Physi cal

Constraints

BOARD LAYERS

BOARD AREAS

AN

OLREFR

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

NO_TYPE, BGA

M 15.5.1

PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE-TO LI NE SPACING | VI GHT NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =50_CHM SE =50_CHM SE 14 mm Y Y DEFAULT * 0.1 MW ? B g BGA BGA_P1MWM
STANDARD * Y =DEFAULT =DEFAULT 10 MW =DEFAULT =DEFAULT STANDARD * =DEFAULT 2 MEM_CLK * BGA BGA_P2MM
BGA_P1MWM * =DEFAULT ? CLK_FsB * BGA BGA_P2MM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
BGA_P2MM * =DEFAULT ? CLK_PCIE * BGA BGA_P2MM
55_OHM SE TGP, BOTTOM Y 0.090 MM 0.090 MM
BGA_P3MWM * =DEFAULT 2 CLK_SLOW * BGA BGA_P2MM
55_OHM SE . Y 0.076 MM 0.076 M1 =STANDARD =STANDARD =STANDARD
FSB_DSTB FSB_DSTB BGA BGA_P3WM
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VI GHT
NOTE: From T18 M.B, changed to refl ect MP9 stackup.
ALLON ROUTE 1.5:1_SPACI NG . 0.15 MM 2
PHYSI CAL_RULE_SET LAYER OB M NIMUM LINE WDTH | M NI MJUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
1.8: 1_SPACI NG . 0.18 M ? SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT
50_OHM SE TGP, BOTTOM Y 0.110 Mv 0.095 MM b
2: 1_SPACI NG * 0.2 WM ? 2X_DI ELECTRI C * 0. 140 mwm ?
50_CHM SE . Y 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD =
2.5:1_SPACI NG * 0.25 W ? 3X_DI ELECTRI C * 0.210 WM ?
3:1_SPACI NG * 0.3 M\ ? 4X_DI ELECTRI C * 0.280 W ?
4: 1_SPACI NG * 0.4 M ? 5X_DI ELECTRI C * 0.350 MM ?
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_OHM_SE TGP, BOTTOM Y 0.165 MV 0.095 MV
40_CHM SE . Y 0.135 M1 0.135 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_OHM_SE TOP, BOTTOM Y 0.310 Mv 0.095 MY
27P4_OHM_SE * Y 0.250 M1 0.250 M1 =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AGFONRSITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_OHM_DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DIFFPAIR * 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 ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF 1SL3, 1 SL4 Y 0.125 M1 0.125 M1 0.180 WM 0.180 WM
80_OHM DI FF 1SL9, 1 SL10 Y 0.125 M1 0.125 M1 0.180 WM 0.180 WM
80_OHM_DI FF 1SL2, 18111 Y 0.140 M1 0.140 M1 0.190 WM 0.190 WM
80_OHM DI FF TOP, BOTTOM Y 0.140 M1 0.095 M 0.190 WM 0.190 WM
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF 1SL3, 1 SL4 Y 0.102 M1 0.102 M1 0.220 W 0.220 W
90_OHM DI FF 1SL9, 1 SL10 Y 0.102 M1 0.102 M1 0.220 W 0.220 W
90_OHM DI FF 1SL2, 18111 Y 0.115 M1 0.115 M1 0.230 W 0.230 W
90_OHM DI FF TGP, BOTTOM Y 0.115 Mv 0.095 M 0.230 W 0.230 WM
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
100_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA * =100_cHWLOI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_CHM DI FF =100_CHM DI FF
100_CHM DI FF 1SL3, 1 SL4 Y 0.080 M 0.080 M1 0.200 WM 0.200 WM 100_DI FF_BGA 1SL3, 1 SL4 Y 0.075 M1 0.075 M1 0.125 W 0.125 W
100_CHM DI FF 1SL9, 1 SL10 Y 0.080 M 0.080 M1 0.200 WM 0.200 WM 100_DI FF_BGA 1SL9, I SL10 Y 0.075 M1 0.075 M1 0.125 W 0.125 W
100_CHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 MM 0.220 WM 0.220 MM NOTE: 100_DI FF_BGA is 100-ohns differential inpedance on outer layers and 95-ohns on inner |ayers.
100_OHM DI FF TGP, BOTTOM Y 0.089 M1 0.089 M 0.220 W 0.220 W
PHYSI CAL_RULE_SET LAYER ALONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
110_CHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_CHM DI FF 1SL3, 1SL4 Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW
110_CHM DI FF 1SL9, 1 SL10 Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW
110_CHM DI FF 1SL2, 18111 Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW
110_CHM DI FF TOP, BOTTOM Y 0.077 M1 0.077 M1 0.330 MW 0.330 MW
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