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BOM Var i

ants

BOM NUMBER BOM NAMVE BOM OPTI ONS
630- 9089 PCBA, 2. 5GHZ, 512SAM _VRAM MB7 MB7_COMVON, EEE_Z3G, CPU_2_5GHZ, FB_512_SAVBUNG
630- 9091 PCBA, 2. 6GHZ, 512SAM _VRAM MB7 MB7_COMVON, EEE_Z3J, CPU_2_6GHZ, FB_512_SAVBUNG
630- 9088 PCBA, 2. 5GHZ, 512HY_VRAM MB7 MB7_COMVON, EEE_Z3F, CPU_2_5GHZ, FB_512_HYNI X
630- 9090 PCBA, 2. 6GHZ, 512HY_VRAM MB7 MB7_COMVON, EEE_Z3H, CPU_2_6GHZ, FB_512_HYNI X
630-9213 PCBA, 2. 4GHZ, 256SAM_VRAM MB7 MB7_COMVON, EEE_ZUP, CPU_2_4GHZ, FB_256_SAVBUNG
630-9238 PCBA, 2. 4GHz, 256HY_VRAM MB7 MB7_COMVON, EEE_043, CPU_2_4GHZ, FB_256_HYNI X
M/’5 BOM G oups
BOM GROUP p BOM OPTI ONS
MB7_COMVON ALTERNATE, COVMON, MB7_COWMMONL, MB7_COVMONZ, MB7_DEBUG, MB7_PROGPARTS

VB7_ COMMVONL

| SL9504B, ONEW RE_PU

MB7_COMMON2

GPUVI D_1P13V, P1V8S3_1V8, SM5_MOT_DI S, YUKON_ULTRA, VGA_TERM _CONN, GPU_TMP401

VB7_DEBUG

SMC_DEBUG_YES, XDP, XDP_CONN, LPCPLUS

MB7_PROGPARTS

BOOTROM_PROG, SMC_PROG

BOM GROUP

BOM OPTI ONS

FB_512_SANVSUNG

VRAMB, VRAM 16M VRAM SAMBUNG, VRAM 512 SAVSUNG

FB_512_HYNI X

VRAMB, VRAM_16M VRAM HYNI X, VRAM 512 HYNI X

FB_256_SAVBUNG

VRAMA, VRAM _16M VRAM_SANMBUNG, VRAM 256_ SAMSUNG

FB_256_HYNI X

VRAMA, VRAM_16M VRAM _HYNI X, VRAM 256_HYNI X

Bar Code

Labels / EEE #' s

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: Z3F] CRI TI CAL EEE_Z3F
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: Z3GF CRI Tl CAL EEE_Z3G
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: Z3H] CRI TI CAL EEE_Z3H
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: Z3J] CRI Tl CAL EEE_Z3J
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: ZUP] CRI TI CAL EEE_ZUP
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: 043] CRI Tl CAL EEE_043

Modul e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337S3540 1 1 G, POC, SR, GS, 00, 2. 5G, 35W BOOFSE, 6M BGA u1000 CRI TI CAL CPU_2_5GHZ
33783541 1 1C, POC, SR. G5, €0, 2. 6G, 35W 800FSB, 6M BGA u1000 CRI TI CAL CPU 2_6GHZ
338S0509 1 I C, GPU, NV G84M BGA, LOW LEAK us0o0oo0 CRI Tl CAL
33850432 1 I C, NB, CRESTLI NE, G\ C0, PRQ 965PM u1400 CRI TI CAL
33850434 1 I C, SB, | CH8M B1, PRQ BGA u2300 CRI TI CAL
353581651 1 1 C, 1 SL9504B, 2PH | WP6 REG, PMON, QFN48 u7100 CRI TI CAL | SL9504B
35950130 1 1 G, SLGZAP101, LW PR CLCK GEN, K505, GFN68 U2900 CRI TI CAL
33850386 1 | C, 88EB058, Gl GABI T ENET XCVR, 64P QFN u3700 CRI TI CAL
33850274 1 I C, SMC, HS8/ 2116 U4900 CRI TI CAL SMC_BLANK
341S2193 1 | C, SMC, DEVELOPMVENT, M75 u4900 CRI TI CAL SMC_PROG
33550384 1 IC, 16MBI T 8-PIN SPI SERI AL FLASH, SO C8 u6100 CRI Tl CAL BOOTROM_BLANK
34182192 1 | C, EFI  ROM DEVELOPMENT, M75 U6100 CRI TI CAL BOOTROM_PROG
33783556 1 1C, POC, SR, GS, €0, 2. 4G, 35W 800FSB, 3M BGA u1000 CRI Tl CAL CPU 2_4GHZ
33350423 8 | C, SGRAM GDDR3, 16Mk32, 800MHZ, 136 FBGA | CRI TI CAL VRAM 512_SAVBUNG
33350424 8 | C, SGRAM GDDR3, 16MKk32, 900MHZ, 136 FBGA | w CRI TI CAL VRAM 512_HYNI X
33350423 4 | C, SGRAM GDDR3, 16Mk32, 800MHZ, 136 FBGA | U400, U450, Ugs00, ussso| CRI TI CAL VRAM 256_SAVBUNG
33350424 4 | C, SGRAM GDDR3, 16Mk32, 900MHZ, 136 FBGA| U8400, U450, uss00, esso| CRI TI CAL VRAM 256_HYNI X

PART NUMBER ék'%RIN\lAu'\I'/gEEO? BOM OPTI ON REF DES COWENTS:

157S0011 157S0030 ALL E&E alt to TOK/ BI-Tech magnetics

15250476 15250276 ALL Inductor alternate

35351681 35351204 ALL T alt to national

13850603 13850602 ALL Miata alt to Samsung

35351681 35351204 ALL [ER—

15250684 15250368 ALL Mgl ayers alt to Dal o/ Vi shay

15250683 15250276 ALL Mgl ayers alt to Dal o/ Vi shay

10450023 10450018 ALL Gyntee alt 1o sense resi stor

10450024 10450017 ALL Panasoni ¢ alt to FWresistor
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07/ 02/ 07
07/ 02/ 07
0. 13. 0:
07/ 05/ 07
07/ 05/ 07
1.2.0:
08/ 02/ 07
08/ 02/ 07

EVT

4.1.0:
08/ 09/ 07
08/ 09/ 07
5.1.0:
08/ 13/ 07

DVT

10. 0. 0:
09/ 21/ 07

Desi gn branched from 051-7225- A
Cl ock Termi nation: Renbved support for SLGBLP537 device (GPU _CLK 27M 27MBS nuxes, etc)

Cl ock Termination: Added SO-powered AND gate between GPU_PGOOD and SLG2AP101 enable pin to elininate | eakage path (rdar://5086613)

SB M sc: Renpbved EXTGPU_RST_L support for reseting the GPU (hardware control only)

Power Control: Renpved U7858 and R7860. Tied SMC_ PM G2_EN PM &_EN directly to S5 regul ators

SB Decoupling: Replaced L2700 with 155S0333 for AVL updates

FW Port Power: Replaced D4260 with proper synbol (instead of table)

FW Port Power: Updated W4210 to 353S1744 for AVL updates

Current Sensors: Changed R5425/35/45 to RES_SENSE synbol which inplenents kelvin sensing without the need for XWshorts

SB Decoupl i ng: Changed C2703 to 138S0578 per Intel reconmendations (rdar://5185100)
GPU Straps: Stuffed R8728 to put GPU PEG I/ F into nobil e npode (rdar://5188253)

Thermal Sensors: Added SI GNAL_MODEL=EMPTY properties to thermal sense diff pairs (rdar://5192397)
Current Sensors: Added S| GNAL_MODEL=EMPTY properties to current sense diff pairs (rdar://5192397)

Power Control: Added U7858, U7859 to properly enabl e/di sable S5 regulators (rdar://TBD)
5V/ 3. 3V Regul ators: Added C7307,C7308 to allow soft-start control of S5 regulators (rdar://TBD)

Power Control: Added C7858 to decoupl e U7858/59
GPU Vcore: Renpved Power Control circuitry
GPU Straps: Added R8734 to get PCIDEVID3 pul |l up

GPU FB: Reassigned CS1/BA2 for future nenpry expansion

GPU FB: Changed 22uF, 0805 caps to 10uF, 0603 for future nenory expansion

GPU FB: Rewor ked/ added FB device Vrefs (with smaller FETs) for future nenory expansion
Left Cutch I/C. Renobved SIMI/F connector

GPU Straps: U8700 changed to TS3V340 only

GPU FB: Added support for 1Gb density |Cs (added MA<12> and CS1)
Left Clutch I/C Added alternate canmera connections (CCP2 |I/F)

DFM Added NC nets to all ow copper on BGA corner balls (CPU and GPU)
GPU FB: Added 4 nore 16Mk32 VRAM devi ces

Muxed Gf x: Began renoving support for this feature

GPU VCORE: U8900 Changed to | MVP6

FB REGULATOR Added W9300

Muxed &f x: Renpved LVDS/ BKLT nmuxes and support

Power Fet: Renpved 1V8 and 1V25 Fets

Current Sense: Renobved U5410 NBGF x Sense

Regul at ors: Changed Q7320, Q7360, Q7410, Q7460, Q7620 to S| 7110N

Power Fet: Renpved 1v8 SO Fet, cleaned up aliasing

Current Sense: Added 1v8 FB current sense
GPU VCORE: Added additional High side |nput Cap

MUX f x: Del ete GPU PGOCD Moni t or

Al i asi ng: Cl eanup

BOM Changed BOM option table for M7

Power CTL: Added 1.25 PGOOD/ 3V3 GPU EN, Moved 1V8_S3 to pgood chain
LCC: Added Caneral/ M C pi ns

DVI: Renpved SB Hot pl ug Det ect support (nuxed gf x)

Al i asi ng: Moved pages back in sync with T9, aliasing now on separate page
Regul at ors: Changed L7100, L7101 to 4mm 152S0433

USB: Change to active enable USB ports
Regul at ors: Changed U8900 to use VID instead of Feedback resistors

Current Sense: Change (6322 TO FDN337 to accommodate TH1H
Et her net: Change T3900, T3901 to 157S0053

Regul at ors: Change GPUVCORE VI D pul | up/ pul | downs to 2. 2K

BOM OPTI ON: Add 2. 4Chz 256MB VRAM Confi g, change 2.5Ghz Conifgs to 512MB VRAM

Revi si on Hi story
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Functional Test Points '
| CT Test Points
Fan Connectors Battery Digital Connector CPU FSB NO_TESTs NB NO_TESTs
FUNC_TEST FUNC_TEST NO_TEST NQTEST
e —PPSV SO FAN LT e SMC BS ALRT L o Pt TRUE FSB A L<31..3> 10 14 50 TRUE NC NB NC<1..16> _ TP _NB NC<1..16> ,,
| — e FAN LT P DD TRUE —SVBUS BATT SCL o — TRUE ESB_ADS L 10 14 80 —
= e FAN_LT_TACH o mE =SMBUS_BATT_SDA oo = TRE ES8 ADSTB L<1..0> 03 00
D N = TRUE GND BATT = TRUE FonBRocS L 10 10 80
IRE o — TRUE 10 14 80
| — TRUE EAN RT TACH . — TRUE FSB D L<63..0> 10 14 80
—= = TRUE FSB_DBSY L 10 14 50
= TRUE FSB DI NV _L<3..0> 10 14 50
LPC+ Debug Connect or Left 1/O Power Connector o TRE ESE DRUDY L 0 10 0
= TRUE FSB_DSTB_L_N<3..0> 10 14 50
FUNC_TEST FUNC_TEST = TRUE FSB DSTB L_P<3..0> 10 14 50
= TRE =PP3V3_S5_LPCPLUS = TRE =PPBUS G3H LIO CONN 4 = TRUE FSB HIT L 20 14 80
= TRUE —PP5V SO LPCPLUS o TRUE GND — TRUE. ESB H TM L 10 14 80
T TRUE FSB_LOCK_L 10 14 50
= TRUE LPC AD<0> 2245 a7 = = TRUE FSB REQ L<4..0>
— TRUE tgg é&?\; C 23 45 47 Request for at |least 10 G\ND test points = - e
TRUE 23 45 47
[ — TRUE PM CLKRUN L 2o 4o a7 NOTE: 10 additional GND test points are GDU NO TESTS
= TRUE BOOT LPC SPI L a ar call ed out separately in these notes. -
n:,ﬂ: TRUE SEN(B:U-CENEESEF - 050 47 RTC Battery Connector
— TRUE 28 47
— TRUE SMC TRST_ L s a7 FUNC_TEST
= TRUE SMC_TDO 45 46 47 = TRUE PPVBATT G3_RTC 20
— TRUE. SMC_MD1 a5 47 TRUE GN\D
= TRUE SMC TX_L 25 45 40 47 L
TRUE FWH INIT L a - H i
= s POl CLK33M LPCPLUS v Current Sense Calibration
DD TRUE LPC AD<2> 2245 a7 FUNC_TEST
= TRUE LPC_AD<3> 2345 47 -
= wme I NT_SERI RQ o > RE | SENSE _CAL_EN e
= e PM SUS STAT T B = TRUE =PP5V_S0_| SENSECAL o0
SMC_TDI 15 46 47
= e M T : — TRE =PPVOORE SO_CPU REG 4.5 | 2 TPS
= p— SMC RESET L pe — TRUE =PPVCORE_GPU_REG 540 73 per
— TRUE. SMC_NM 45 47 TRUE GN\D
— TRUE f:‘ﬁDﬁ?}AED 0 43 45 46 47 L 6 TPs, 2 with each of above TP pairs
[ — TRUE 25 47 -
Left Clutch Barrel Connector
Left ALS Connector FUNC_TEST
FUNC_TEST = TRUE =PP5V_S3_CAMERA
= TRUE =PP3V3_S3_LTALS - o> IRE USB_CANVERA N 20
IRUE ALS GAIN e — TRUE. USB_CAMERA P 24 44 83
— TRUE LTALS QUT o 70 f— TRUE =PP5V_S3_WMN .
T TRUE GN\D
Thernal Di ode Connectors O her Func Test Points
FUNC_TEST FUNC_TEST
e TRUE HSTHVENS D P 51 0 [ TRUE PM SYSRST_L 25 28 45
= TRUE HSTHMSBNS D N s1 88 — TRUE SMC _ONOFF_L 45 46 79
— TRUE RSFSTHVENS D_P o as
= TRUE RSFSTHVENS D_N -
- CPUTHVENS D2_P o as
= CPUTHVBNS _D2_N -
CPUTHMBNS can not be supported due to |ayout constraints
System Val i dati on TPs
FUNC_TEST FUNC_TEST
— TRUE. CPU_PWRGD 10 13 23 80 [ TRUE. | \WP_VR ON 5 58
— TRUE CPU DPSLP_L 710 23 80 o TRUE | M\WP_DPRSLPVR 55 80
= TRUE PM_DPRSLPVR 0 25 50 a0 = TRUE PM SLP_S3_L 25 20 40 45 06
— TRUE CPU DPSLP_L 7 10 23 80 - TRUE PM S4_STATE L 25 45 64
— TRUE PM LAN ENABLE 25 45 — TRUE PM SLP_S5_L 25 a5 45
— TRUE PCl _RST L 24 28 - TRUE PM _ENET_EN 36 64
- TRUE PM RSMRST_L 25 45 = TRUE P1V8P1V5P1V05S0_PGOOD o,
— TRUE. PM _SB_PWROK 925 28 — TRUE CPU_DPRSTP_L 10 16 23 58 80
= TRUE SB_RTC RST_L 222 = TRUE | WP6_VI D<6. . 0> 12 58 80
= TRUE PM STPCPU L 2520 30
[ TRUE PM STPPCI _L 2520 30 — TRUE PLT_RST_L 212
— TRUE VR_PWRGD CLKEN ve 2 - NB_RESET L 16 20
— TRUE VR_PWRGOOD_DELAY o 16 20 58 [ TRUE GPU RESET L 25 65
- TRUE FSB_CPURST_L 10 13 14 80 [ TRUE SMC LRESET_L 20 15
— TRUE FSB_CPUSLP_L 1014 80 [ TRUE CPU STPCLK L 10 23 80
P FSB_DPWR L 10 14 80 - TRUE FSB_CLK_NB P 140 8
= TRUE NB_SB SYNC L 10 25 = TRUE FSB_CLK_NB_N 14 30 55
= TRUE NB_CLKREQ L 1620
— TRUE NB_CLK100M PCI E P 16 0 0
= TRUE NB_CLK100M PCI E N 16 30 05 i
Functi onal | CT Test
SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
o e o NOTI CE OF PROPRI ETARY PROPERTY
D TRUE 23 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
Kgg?OCFFHéPEb%LWI\gER I NC. THE POSSESSOR
| TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
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11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
SI ZE DRAW NG NUMBER REV.
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56 7

34

64

G3Ho
=PPBUS G3H |_| o

Al ways-
oéN ty

Pr esent Rai l's

3.
=PP3V3_S5_REG

a9 59

3V—2 5V Ralls

=PPDCI N_G3H LI O CONN

PPBUS
N LITNE W DTm mm
URNGEE 0

=PPBUS_S5_FWPWRSW

=PPBUS_S5_P1V25S0FET

=PPVIN S5_CPU | WP_VI N

— =PPVIN_S5_CPU | WP

— =PPVIN_S5_P5VP3V3

— =PPVIN_S5_P5VS5

— =PPVIN S5_P3V3S5

— =PPVIN ENET_P1V25ENET

— =PPVIN S3_P1V8S3

— =PPVIN _SO_P1V5S0

— =PPVIN _SO_P1V8FB

— =PPVIN_SO_P1V05S0

— =PPVIN GPU GPUVCORE
PPDCI N_G3H

=PP3V42_G3H REG

R

=PPVI N_G3H P3V42G3H

PP3V42

ey VR T

MAKE_BASI Z-tRE
=PP3V42_G3H SB_RTC

=PP3V42_G3H LI O

=PP3V42_ G3H LI DSW TCH

=PP3V3_S5_SMC

PP3V3_S5_LPCPLUS

PPVI N_S5_SMCVREF

=PP3V42_G3H PWRCTL

s _=PP3V3_S3_FET

%&;nggem T

=PP3V3_S5_SB PM 28

=PP3V3_S5_SB USB 24

=PP3V3_S5_SB 25
=PP3V3_S5_SB_CLI NK1 25
=PP3V3_S5_SB_GPI O 25
=PP3V3_S5_SB_3V3_VCCSUSHDA
=PP3V3_S5_SB VCCSUS3_3 26
=PP3V3_S5_SB VCCSUS3_3_USB
=PP3V3_S5_S5PWRGD 4
=PP3V3_S5_SMBUS_SB_ME 8
=PP3V3_S5_ROM ss

=PP3V3_S5_P1V5P1VO5PG 64

=PP3V3_S3_P3V3S3FET 57

=PP3V3_S0_LCD 4

=PP3V3_S0_P3V3SOFET 57

=PP3V3_GPU_P3V3GPUFET

=PP3V3_S5_PWRCTL o

PP3V3_S3

« _=PP3V3_S0_FET

M NERESR-WBHES &

VRREBASE=ThuE

=PP3V3_S3_P3V3ENETFET 6

=PP3V3_S3_FW a8

=PP3V3_S3_PdC a8

=PP3V3_S3_SMBUS_SMC_A_S3 w0

=PP3V3_S3_RTALS s3

=PP3V3_S3_SMs sa

=PP3V3_S3_SMBUS_SNC_MGMI w0

=PP3V3 P1V8l SNS B

=PP3V3 LTALS

=PP3V3 TOPCASE 70

=PP3V3 REMTHVBNS E

=PP3V3 PWRCTL 64

PP3V3_S0
VEREER- W BTFES: &

61

50

62

50

1. 8V—0 9V Ralls

=PP1V8_S3_REG

=PP1V8_S3_| SNS

N LT NI:_W DTH=
@s&@«gw

=PP1V8_S3_FW

=PP1V8_S3M MEM A

=PP1V8_S3M MEM B

=PP1V8_S3_I SNS R

PP1V8_S3 | SNS

=PP1V5_S0_REG

(DT

=PP1V8_S3M NB_VCC

=PP1V8_S3M MEM NB

MAX | = ?.??A

=PP1V25_S0_I| SNS

WO e s

MAKE_BASE=TRUE
=PPIV5_S0_CPU

=PP1V5 NB_TVDAC

=PP1V5 SB

=PP1V5 SB_VCC1_5_A_ARX

=PP1V5 SB_VCC1_5_A_ ATX

=PP1V5 SB_VCC1_5_A

=PP1V5 SB_VCCUSBPLL

=PP1V5 SB

VCC1_5_A _USB_CORE

=PP1V5_S0_LI O

PP1V25_ S0 | SNS
. mm

VR SE 2

=PP1V25_SOM NB_PLL

=PP1V25_SOM NB_VCC

=PP1V25_SO0M NB_VCCA

=PP1V25_S0_NB_VCCDM

=PP1V25_S0_NB _PLL

=PP1V25_S0_NB_VCC

=PP1V25_S0_SB_DM

=PP1V2_GPU_PEX_| OVDDQ

31 88

32 88

40

40

40

40

21 63

63

57

"FW (FireWre) Rails

PPBUS _FW FWPWRSW F
VAKE_BASE=TRUE

=PPBUS_S5_FW FET —

— =PPBU_SO_P3V3FW

Pl\l?\I{FNE W DTH=8 g
DTH= mm

%&A&gﬁ”&

=PPVP_FW SUWNODE

=PPVP_FW CPS
=PPVP_FW P3V3FW

=PPVP_FW PORTO

PPVP_FW PORTA_UF
ASE=TRUE

MAKE_B,

=PPVP_FW PORT1

PPVP_FW PORTB_UF
VAKE_BASE=TRUE

=PP3V3_FW REG —

=PP1V95_FW LDO —

M RHnEoE W BRES 3m
VRRE Bas=Thue

=PP3V3_FW PHY

=PP3V3_FW LATEVG
=PPVI N_FW P1VO5FW

PP1V95_ FW

" GPU
=PP3V3_S0GPU_FET —

M RERECR W BFFES: 2

VRRE BAsE=TRUE
=PP1V95_FW PHY
=PP1V8_FW PHYOSC

l's
PP3V.

Il

SOGPU
N LT NI:_W DTH= 4 mm
VRS 2

=PP3V3
=PP3V3
=PP3V3
=PP3V3

=PP3V3
=PP3V3
=PP3V3_

VGASYNC
TVDS
| VI DEOVUX

=PP3V3_FW LATEVG ACTI VE a0

a1

63

39

_ 5V Rai | SPP VARE BASE=TRUE =PP1V2_GPU PEX_| OVDD o — =PP3V3_GPU SMBUS SMC 0_SO "
» =PPSV_S5 REG = e A __ =PP3V3_S0_NB_VCCHV R =PP1V2_GPU PEX_PLLXVDD o — =PP3V3_GPU PWRCTL o
DEE WETHES: 3 T — =PP3V3_S0_NB_VCCA PEG BG o =PP1V2_GPU_PLLVDD " — =PP3V3_GPU VOORELOGI C 1
S BASETTRUE — =PP3V3_SO0_NB FOLLOW 2] =PP1V2_GPU H PLLVDD 7o — =PP3V3_GPU HDCP n
— =PP5V_S5_SB 27 — —PP3V3 SO SB GPI O 23 25 =PP1V2_GPU VI D PLLVDD 70
— =PP5V_S5_P1VBFB - = _pp3v3 S0 SB PGl . =PP1V2_GPU_FBPLLAVDD o n _=PP3V3_SOGPU TMDS FET_— PP3V3_SOGPU_TNDS
— =PP3V3_S0_SB_VCC3_3_I DE w0 o %&Agsm#mm 5 m
— =PP3V3_S0_SB_VCC3_3_PCl o o _
= fggsx gg Ei@g%?‘EE_T 5 — =PP3V3RIV5_S0_SB_VCCHDA wn o =PPIVOS SO REG — hEEE W)Eﬂ;ggg = =PP3V3_GPU TNMDSBI AS 7
= :PPSV P1V05S0 e — =PP3V3_S0_SB_VCC3_3_DM 26 27 MOE% GEeT 05V — =PP3V3_GPU I FPCD | QVDD
= - e 1 V8 DDRRE! . — =PP3V3_SO_SB VOC3_3_VOCPCORE = — Nﬁ}lgp1vo5 SOM_NB_VCCAXM
= =PPOV_S5_PLV8 e " — =PP3V3 SO_SB VCOGLANS 3 s = =PP1V05_S0_CPU o = =PPLVB SOGPUISNS PPLV8_SOGPY | SNS “
__ =PP5V_S5_PWRCTL o = —PPaVe_S)-Sh Va3 _SATA 2 21 — =PP1V05_SO0_NB_FOLLOW u = gE%Agsm#DTH:
— =PP5V_S5_GPUVCORE 2 — :PP3V3 S0 SB PM 27 — =PP1V05_S0_NB_PCl E 21
— =PP5V_S3_RTUSB s = Ve S0 BSTRUE 2" — =PP1V05_S0_SB_CPU | O I — =PP1V8_GPU FB_VDD o8 00 75 70
— —pPP5V S3 P5VS3FET o = :PP3V3 S0 CK505 = — =PP1V05_S0_SMC LS a6 — =PP1V8_GPU_FB_VDDQ o8 69 75 76
"= =PP5V_S0_P5VSOFET == 20 50 — =PP1V25RIV05_S0_FSB _NB 2o — =PP1V8 GPU FBVDDQ o
= = « — =PP1V25R1V05_SO_NB VTT - — =PP1V8B GPU FBI O o
= Ve S LPCAE . — =PPVOCRE_S0O_NBCOREI SNS — =PP1V8_GPU_I FPX -
s =PPSV_S3 FET = MRHQE&WBRESS = hva S0 BME 5B a — =PPVCORE SO_NB_FOLLOW 2]
= = w0 = = w2 . =PPVCORE GPU REG _ PPVCORE _GPU
MR BASEY TRUE — =PP3V3_S0_SMBUS_SMC B_S0 P —=PPVCORE_S0_SB = M NRENE-WRFES § ™
— =PP5V_S3 SYSLED w© = - o e » =PPVOORE SO_NB_ R PPVOCRE SO NB R ViR BASE=ue
= eV A - — =PP3V3_S0_CPUTHVENS . N &ﬁ%ﬁ% 2 =PPVCORE_GPU .
— =PP5V_S3_IR " — =PP3V3_S0_GPUTHMENS e eveoRE S0 NB o
= =EE§& gg -}Egl;_CASEDE ” = =EE§£ gg Eﬁ":“ '% , _=PP1V8 SOGPU REG _ MPRPEVSE SOGPY | SNS_ R
= = == o =PPOVO_S3_VTTR BUF PPOVO_S3_MEM VREF - WBIFES: S T
. — =PP5V_S0_| SENSECAL 7 a9 — =PP3V3_S0_I WP 58 — :Ei;hgggwa EQ- § m \’\//%EASESE 2RVE m
L= =PesV 5 PLVesD ” RRE ERsE-True =PP1V8_SOGPU I SNS R
« _=PP5V_SO_FET _ v « = oe oS __ '=PPOV9_S3M MEM NBVREFA w = =
’ = NS WBIES § mm = :Eggvg_gg_oocsl_(s:o o — =PPOV9_S3M MEM NBVREFB “
E@%%:mw = ™ — =PPOV9_S3M MEM DI MWREFA "
= = M_MVEM DI MWREFB w
= 3555¥ S0 (S]%D - =PP3V3R5V_GPU GPUl SENS ==PPOVO S3M ME MM
= ;ppgv go LPCPLUS - = fzggxg ggMX(D;SOS & s =PPOV9_SO_VIT LDO __
— =PP5V _SO_FAN LT - = 2 %0 - mh@E%BRES 3
— =PP5V_SO0_FAN_RT 52 —PPSPD SOM MEM A MAKE_BASE=TRUE
— =PP5V_SO0_CPU | \WVP s — :PPSPD SOM VEM B 3 — =PPOV9_SOM MEM TERM 33
— =PP3V3_SOMADL_SB_CLI NKO x
— =PP5V_S0_DVI_DDC £ — =PP3V3_SOMAOL_SB_VCCOL3_3 ... "ENET" Rails
_ — =PP3V3_SOMADL_SB_VCCOLANB_3 .,
— =PPSV_SO_HDD » — =PP3V3_S0_PWRCTL o » =PP3V3_ENET _FET PP3V3 ENET
== o e : = e =1 e
= eV S0 M C F “ = —PP3V3_SO_PLV251 SNS N
== = — =PP3V3_ENET_PHY w“
Chi pset "VCore" Rails — =PP3V3_ENET_AVDDLDO % Power | ases
=PPVCORE_SO_CPU REG PPVCORE SO_CPU - SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
8497 — N =& nm 3 _=PPVOUT ENET AVDDLDO  — PP1V9_ENET —
%ﬁ@;@}/@}% m - M&%‘E’%W%mgg m NOTI CE OF PROPRI ETARY PROPERTY
MAKE_BASE=TRUE
— =PPVCORE SO_CPU 11 12 a9 — —PP1V8R2V5 ENET PHY - ;&L:F?;M:éggb%’%\g?D FERELN 1| S THE PROPRI ETARY
« =PP1V25_SO_FET — ppt\ggﬁs—\‘}f@%tﬁ&g - o =PP1V25_ENET_REG PE\E/;ESIQEE%I% — 17O I N THE DOSMENT 11 G e
MC“;A =1 25V MC“; e RODUCE
MAKE_BASE=TRUE MAKE_BASE=T! 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
— — =PP1V2_ENET_PHY 3s NG NUVBER REV.
I — =PPVCORE_SO_NB_GFX » __ =PP1V25_SO_I SNS_R — =PP1V25 SO _P1V25SOFET SIIZDE e a1 0.0
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8 7 6 5 4 3 2 1

» EXTGPU_PWR_EN — TP EXTGPY PVR_EN
Ther mal Mbdul e Hol es TP USB EXTDP _ "Ust ExTD_ P .
VAKE_BASE=TRUE =
TP USB_EXTDN __ USB EXTD N -
Top CPU TM Not ch VAKE_BASE=TRUE -
o
At 2 burt o a8 1o @0 227 PM SB_PWROK — =SB _CLI NK_MPWROK
WAKE_BASE=TRUE =
w25 10+ VR_PWRGOOD DELAY _ =NB_CLINK_MPWROK "

VAKE _BASE=TRUE

s _SMC SMB | NT. — =SMC SMS | NT s
VAKE_BASE=TRUE —

05 30 _PEG CLKlOOM GPU_P
VAKE_BASE=
65 30 PEG CLKlOOM GPU_N

PEG CLK100M P as
PEG CLK100M N a5

RAM Door (Torx) Hol es
0
2

ZT1093
3P7R3P;
()L__GND CHASSI'S RAMDOOR HOLE 0
TP MEM A A<15> — NMEM A _A<15> “
ZT TP_MEM B 3 _A<15> — MEM B _A<15> 5
SOy MM =
()L__GND CHASSI'S RAMDOOR HOLE 1 TP_USB_EXTCP — USB EXTC P 2t 02
VAKE_BASE=TRUI —
TP USB__FIEUXE'CN __ _USB EXTC N -
Frame Hol es -
%;I;QR%%Q o 2o | NT_PI RQE L = PHS SWINT w
N — 1P W Bl AS_EN L s
()L GND_CHASSI S_LVDS HOLE — . _SB_SLOAD = o PHS SWBIAS
ZT0940
3P7TR3P2
()L GND CHASSIS RIGHT_FAN HOLE
I—lO_EZ-\I/—IOAgl435RP2
Board VA RNED crmssi s mIGHT_Fan NoToH
Edge
e | waZ1085%,
(can't be PTH Ot D_CHASSI S_DI MM NOTCH —
ZT0955
3P2R2P7
()L GND_CHASSI S_LI CFLEX_HOLE —
ZT0965
3P2R2P7
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M ni - XDP Connect or

NOTE: This is not the standard XDP pi nout.
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=PP1V25R1V05_S0_FSB_NB

'R1420 R1410*
54.9 221

oM T
u1400
w07 FSB_D_L<0> b CESILINE
80 10 7 FSB D L<1> HDi+ (1 CF 10) 1 oaar
a0 10 7, FSB D L<2> H D2+ — H_AS*
w10 7. FSB_D L<3> iyl g
a0 10 7, FSB D L<4> W Da* AT
50107 FSB D _L<5> il e
w10 7. FSB_D L<6> iyl W o
80 10 7 FSB D L<7> W D7+ H ALO*
o 10 7 FSB D L<8> Hoe it
w10 7. FSB_D L<9> H Do o
80 10 7 FSB D L<10> H DLO* o ALS
80 10 7, FSB_D L<11> H DL1* W ALL*
80 10 7 FSB D L<12> H Di2* HALS*
80 10 7 FSB D L<13> H DL3* o ALS*
80 10 7 FSB D L<14> H Dia* o AL7*
80 10 7 FSB D L<15> H DL5* o ALS*
80 10 7. FSB D L<16> H DL6* HALO*
80 10 7 FSB D L<17> H D17+ H A20*
80 10 7 FSB D L<18> H DL8* H A21*
80 10 7, FSB_D L<19> H DLO* A2
80 10 7 FSB D L<20> H D20* Ao
80 10 7 FSB D L<21> H D21* W A2ar
80 10 7, FSB_D L<22> H D22+ W A25
80 10 7 FSB D L<23> H D23+ Ao
80 10 7, FSB_D L<24> V61 Dpa* H A27*
80 10 7 FSB D L<25> H D25+ H Aos
80 10 7, FSB_D L<26> N2dH D26+ H A2or
80 10 7. FSB D L<27> H D27+ H A30*
80 10 7 FSB D L<28> H D28* o A3
80 10 7 FSB D L<29> H D2o* Az
o0 107 FSB_D_L<30> H_D30* H_A33*
80 10 7 FSB D L<31> H DaL* H Azar
80 10 7 FSB D L<32> H D32+ H A3S
o0 107 FSB_D_L<33> H_D33* -
80 10 7 FSB D L<34> H Daa* H ADS*
w0107 FSB D L<35> H_DBs* H_ADSTBO*
80 10 7, FSB_D L<36> H Dag* H ADSTBL*
80 10 7 FSB D L<37> H D37+ T H BNR
80 10 7. FSB D L<38> H_Das* H_BPRI *
80 10 7 FSB D L<39> H:Deg* H:BREQ
80 10 7 FSB D L<40> H D10* W DEFER:
80 10 7, FSB_D L<41> H D41* R DBSY*
80 10 7 FSB D L<42> H Da2* HPLL LK
80 10 7 FSB D L<43> H D13+ HPLL OLK*
a0 10 7, ESB_D_L<44> H D44* H DPVRE
80 10 7 FSB D L<45> H D15+ 4 DRDY*
80 10 7 FSB D L<46> H D16+ i
80 10 7 FSB D L<47> H Da7* HORLTM
80 10 7 FSB D L<48> H Das* H Lok
80 10 7. FSB D L<49> H:D49* H:TRDY*
80 10 7 FSB D L<50> H_D50*
80 10 7, FSB D L<51> H D51
80 10 7, FSB_D_L<52> H D52
% 107 FSB_D _L<53> H D53
80 10 7, FSB_D L<54> o Dea* H_DI NVO*
w10 7. FSB_D L<55> H_D55* FLD VL
w0107 FSB D L<56> H_D56* H_DI Nv2*
80 10 7 FSB D L<57> H D57 H_DI NV3*
w0107 FSB D L<58> H_D58*
w107 FSB_D_L<59> H_D50* H_DSTBNO*
% 10 7 FSB D_L<60> H_D60* H_DSTBN1*
80 10 7 FSB D L<61> H DB1* H_DSTBN2*
80 10 7 FSB D L<62> H DB2* H_DSTBN3*
wworgy FSB D L<63> o o AHI3GH pes- H_DSTBPO*
H_DSTBP1*
H_DSTBP2*
NB_FSB_SW NG H_SW NG H_DSTBP3*
NB_FSB_RCOWP H RCOWP
H_REQ0*
NB_FSB_SCOWP W |1 scow H_REQL*
NB_FSB_SCOWP_L H_SCOVP* H_RECR*
H_REQB*
00 1 10 7 com FSB_CPURST_L H CPURST H Reo
w0 10 7 om FSB_CPUSLP_L H_CPUSLP*
H_RS0*
H_RS1*
NB_FSB_VREF H AVREF H RS2+
H_DVREF

1 ESB_A L<3> 7 10 80
B11 FSB A L<4> 7 10 80
cl1 FSB_A L<5> 7 10 80

1 FSB_A L<6> 7 10 80

1 FSB A L<7> 7 10 80
F16 FSB A L<8> 7 10 80
L1 FSB A L<9> 7 10 80
il FSB_A L<10> 7 10 80

14 ESB A L<11> 7 10 80
K1 FSB A L<12> 7 10 80
B13 FSB A L<13> 7 10 80
L1 FSB_A L<14> 7 10 50

17 FSB A L<15> 7 10 80
B14 FSB A L<16> 7 10 80
K1 FSB A L<17> 7 10 80
Pl FSB A L<18> 7 10 80
RL7 FSB A L<19> 7 10 80
Bl FSB A L<20> 7 10 80
H20 FSB A L<21> 7 10 80
L1 FSB_A L<22> 7 10 50
D17 FSB A L<23> 7 10 80
M7 FSB_A L<24> 7 10 80
N1 ESB A L<25> 7 10 80

1 FSB_A L<26> 7 10 80
B18 FSB A L<27> 7 10 80
E1! FSB A L<28> 7 10 80
B17 FSB A L<29> 7 10 80
B15 FSB_A L<30> 7 10 80
E17 FSB A L<31> 7 10 80
c18 FSB_A L<32> 10 80
Al FSB_A_L<33> 10 80
Bl FSB_A L<34> 10 80
NIO o FSB_A L<35> e

2 FSB_ADS L 7 10 80
H17 FSB_ADSTB_L<0> 7 10 80

FSB_ADSTB_L<1> 7 10 80
FSB BNR L 7 10 80
E8 - FSB BPRI L 10 80
F12 o o FSB BREQD_L P
- FSB DEFER L 10 80

10 < FSB_DBSY_L D e
A FSB CLK_NB P 7 30 65
AV o FSB_CLK NB_N 7 30 85

— » FSB DPVR L ==
K7 FSB_DRDY_L 7 10 80
E4 FSB HT L 7 10 80
FSB H TM L 7 10 80
FSB_LOCK L 7 10 80
Bz o, FSB TRDY L D o %
K! ESB_DI NV_L<0> 7 10 80
L2 FSB DI NV_L<1> 7 10 80
AD13 FSB DI NV_L<2> 7 10 80
AEL FSB DI NV_L<3> 7 10 80
V4 FSB_DSTB_L_N<0> 7 10 80
K3 . FSB _DSTB_L_N<1> B> 7 10 80
AD2 FSB_DSTB_L_N<2> 7 10 80
AHLL o o FSB DSTB L N<3> 71060
L7 ESB_DSTB_L_P<0> 7 10 80
K o4 ESB DSTB L _P<1> ;0
AC2 FSB_DSTB L_P<2> 7 10 80
All0 o o ESB _DSTB_L_P<3> CB> 7 0%
M4 FSB REQ L<0> 7 10 80
El FSB REQ L<1> 7 10 80
A1l FSB REQ L<2> 7 10 80
H13 FSB REQ L<3> 7 10 80
Bl2 o 4 FSB_REQ L<4> B> 7 10 80
E12 ESB RS L<0> 10 80
D7 > FSB RS L<1> [ 10
B o FSB RS L<2> o 0 5

NB CPU I nterface
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PP1VO5_S0_NB_VCCPEG 4 2,

'R1510
oM T %ﬂi} 9
1/16W
U1400 R
i ESTLI NE
LVDS O sabl e > LVDS BKLT_CTL <« 140 LiBKLTicTRLCR FSCBGA PEG_COWPI |4 PEG COWP
Can |l eave all signals NCif LVDS is not inplenented. 2 t¥§ CB:'IKII;II_— (E:EIK <« H39 |l BKLT EN (3 OF 10) PEG_cowPO_Mi3 SDVO Al ternate Function
Tie VCC TX_LVDS and VCCA LVDS to GND. 22 13 <—» 39 |L_ CTRL_CLK .
- ) ) - LVDS _CTRL_DATA £40 |L GTRL DATA PEG RX0* |1 J51 PEG D2R N<0> O & 5 SDVO_TVCLKI N#
If SDVO is used, VCCD _LVDS nust remain powered with proper *_—_—H—QLVDS DDC CLK 7 L boe ak PEG RX1* |1 L51 PEG D2R N<1> g & o SDVO_| NT#
decoupling. Oherwise, tie VCCD LVDS to GN\D al so. = WL* TDATA PEG RX2* |, NA7 o PEG D2R N<2> amy e o SDVO_FLDSTALL#
. LVDS VDD _EN -ooe- PEG RX3* |1, T45 PEG D2R _N<3> o5 81
22 <« K40 I VDD EN PEG.Rxa* o T PEG D2R N<4> mﬁﬁ "
LVDS | BG 141 |LvDs 1 BG PEG RX5* |, U40 o PEG D2R N<5> T s o
81 22 _ * PEG D2R N<6>
) ) 1P LVDS VBG — PEG RX6* |, Y44 o 5 D2R | amy s o
Note: SR DG says to tie LVDS VREFH/ L to GND. This causes ® 5 vDs VREFH - ;ﬁ txi—xi‘ém PEG RX7* |, Y40 o  PEG D2R N<7> s o
a glitch during wake-up on LVDS DATA/ CLK pairs. New TP LVDS VREFL - 4O |LVDS VREFL PEG _RX8* |, AB51 PEG D2R _N<8> g o5 o
recommendation is to float both signals, see Radar #5067636. “ VDS A CLK N DT N PEG_RX9* |5\ PEG D2R N<9> o5 o1
o e - LVDSA O PEG RX10* |, ADA4 PEG D2R_N<10> o o
sz LVDS A CLK P <« 45 [LVDSA_CLK - A e e
bl - PEG RX11* |5 ADA0 o PEG D2R N<11> o5 81
a2 LVDS B CLK N < D441 VDSB_CLK* PEG R 2% - A < PEG D2R N<12> <IN
il > | * (A6 Yan
s120 LVDS B CLK P <« EA42 |LVDSB_CLK 8 PEG RX13* |5 AHAO o PEG D2R N<13> amg s o
> PEG RX14* 1 AGA5 o PEG D2R N<14> (T o5 o1
w2 LVDS A DATA N<O> 1|l vbsa_paTAo* - PEG_RX15* |y AGAL PEG D2R N<15> o5 61
o 22 _LVDS A DATA N<1> <« E515LVDSA_DATAL* PEG RX0|_J50 PEG D2R P<0> a5 o SDVO_TVCLKI N
o2z LVDS A DATA N<2> <« F494LVDSA_DATA2* PEG RX1| L50 4 PEG D2R P<1> g e o SDVO_| NT
w . LVDS A DATA P<0> <« G50 | vpsa_paTho PEG RX2| MA7T o EEg_gE_Ezgz (N 65 5 SDVO_FLDSTALL
o 22 _LVDS A DATA P<1> . ES50 |LvDSA DATAL PEG RX3| W44 o T s o
LVDS A DATA P<2> S F48 |LVDSA DATA2 PEG RX4| T49 o PEG D2R P<4> T s o
81 22 . DSA_| 8 PEG RX5| T4l o PEG D2R P<5> T o o
PEG_RX6|_WA PEG D2R P<6> o5 61
022 _LVDS B DATA N<O> o oa4ivpss pATAOY — PEG RX7|_ W1 o PEG D2R P<7> (TR 55 o1
- - T PEG_RX8|_AB PEG D2R P<8> o a1
o 22 LVDS B_DATA N<1> <« BA7A|LVDSB_DATAL* o PEG RXo|_Y48 PEG D2R P<9> e o
o2 LVDS_B_DATA_N<2> +——B45qLVDSB_DATAZ* PEG RX10| A il PEG D2R P<10> o5 61
o 22 _LVDS B _DATA P<0> <« F44 |LVDSB_DATAO PEG RX11| ACA1 o PEG D2R P<11> T o5 o
s 22 LVDS B DATA P<1> <« P47 |LVDSB_DATAL PEG RX12| AHA7 o PEG D2R P<12> g o5 o
a2 LVDS B _DATA P<2> <« A45 |LVDSB_DATA2 PEG_RX13| AG49 4 PEG D2R P<13> O o5 o
8 PEG _RX14| AH4 PEG D2R P<14> s 81
PEG D2R P<15>
ul PEG RX15| AG42 o O & 5
TV-Qut Signal Usage: 14 PEG TXO* |, M5, PEG R2D C N<O> 1o o5 on SDVOB_RED#
— TV A DAC o PEG_TX1* PEG R2D C N<1> o 0 SDVOB_GREEN#
Conposi te: DACA onl y = @u-—= <« B0 TVA DAC PEG Tx2*|o w7 PEG R2D_C N<2> o o SDVOB_BLUE#
S- Vi deo: DACB & DACC only 2 =TV_B_DAC <« 27 |TvB DAC - > jlosing —

: =TV C DAC bl PEG TX3*|,N51 o PEG R2D C N<3> iy es o SDVOB_CLKN
Conponent: DACA, DACB & DACC 22 (OOT}— <« K27 |TvC DAC ! PEG TX4* | R50 PEG R2D C N<4> [ o5 o SDVOC_RED#
Unused DAC out puts nust renmai n powered, but can G PEG TX5*|nT42 PEG R2D C N<5> 1oy es SDVOC_GREEN#
omt filtering conponents. Unused DAC outputs =TV A RTN £27 ITva RTN > o PEG_TX6* | Y4 PEG R2D C N<6> 65 81 SDVOC_BLUE#
shoul d connect to GND through 75-ohm resistors. = TV B RTN o e kN - PEG TX7* |5, W PEG R2D C N<7> o 1 SDVOC_CLKN

i le / Enabl - TV C RTN o7 e PEG TX8* |, W88 _y PEG R2D_C N<8> o o
TV-CQut Disable / CRT Enable 22 om - TVC_RTN PEG TXo* (oA PEG R2D C N<9> @Es "
Tie TVx_DAC and TVx_RTN to GND. Must power all PEG TX10* | ACA6 _g PEG %B g $12> oo & 61
TVDAC rails. VCCA TVx_DAC and VCCA DAC BG can TV DCONSEL <0> PEG TX11% |5 A4  PEG > roomy o5 o
share filtering w th VCCA CRT_DAC. » A DCO\ISEL<2> < 222 x*mitg PEG TX12* |5 ACA2 Egg %B g $i§> o5 o1
*2 Tt - - PEG TX13* |y AH39 > o5 81
CRT Disable / TVv-Qut Enable PEG TX14* (o AEA9 _g EEg %B g mi;b oo o5 6
| * > 65 81
Tie R/ R#/ G G# B/ B#, HSYNC and VSYNC to GND. PEGTXIS! pAMIA g8 el = DEAIZ o
Al CRT/TVDAC rails nmust be powered. All PEG TXO| M5 PEG R2D C P<0> jomyes SDVOB_RED
rails nust be filtered except for VCCA CRT. 2 o =CRT_BLUE <« H32 |CRT_BLUE PEG Tx1| T38 _g PEG R2D C P<1> oo SDVOB_GREEN
22 oot} =CRT_BLUE L < G32~CRT_BLUE* PEG TX2| T46 > PEG R2D C P<2> oD 65 o SDVOB_BLUE
CRT & TV-Qut Disable 2 ¢om=CRT_GREEN <« K29 |CRT_GREEN PEG TX3| NS5O g EES %B g E<i> oo & o1 SDVOB_CLKP
2 = EN L - > <4> o5 51
Tie TVXx_DAC, TVx_RTN, R/ Ré/ G/ G#/ B/ B#, HSYNG, - =RT_GRE DT il PEG T4 81 o EEG-REDE D27 o SOVOC RED_
— —~ 22 oT] =CR - CRT_RED PEG TX5| W43 > o o o SDVOC_GRI
VCa?I’\f:l 2n?thfTE;rlvgv_w’I ﬁgFr ta?l SN?O G\D: 2 o =CRT_RED L <« E29CRT_RED* PEG TX6| W2 g PEG R2D C P<6> jomyes SDVOC_BLUE
" - PEG R2D C P<7> 65 81
VCOCA CRT_DAC, VCCA_DAC_BG, VCCA_TVx_DAC, 6 P s ™ PEG ROD G pegs DU SDVEC_CLKP
VCCD_CRT, VCCD_QDAC and VCC_SYNC. . CRT DDC GLK ka3 |orr ooe ALk > aiglion ppvsen PEG F2D G P<9- o
NOTE: Must keep VDDC_TVDAC power ed 2 CRT_DDC_DATA CRT_DDC_DATA PEG Tx10| AD47 o  PEG R2D C P<10> oy es o
and filtered at all tines! 2 o =CRT_HSYNC R <« F33 [CRT_HSYNC PEG TX11|_A PEG R2D C P<11> 65 81
2 (oT} =CRT_TVO | REF <« C32 |CRT_TVO_I REF PEG TX12| AD43 _ PEG R2D C P<12> 65 81
2 @om—=CRT_VSYNC R < E33 |CRT_VSYNC PEG TX13| AG39 PEG R2D C P<13> 65 o
i i PEG TX14| AE! PEG R2D C P<14> 65 81
Internal G aphics Disable PEG Tx15| A3 o  PEG R2D C P<15> e

Fol l ow i nstructions for LVDS and CRT & TV-Qut Di sabl e above.
Can also tie CRT_DDC *, L_CTRL_*, L_DDC *, SDVO CTRL_* and
TV_DCONSELx to GND.

Tie DPLL_REF_CLK and DPLL_REF_SSCLK to GN\D.

Ti e DPLL_REF_CLK* and DPLL_REF_SSCLK* to VCC (VCore).

Ti e VCCA_DPLLA and VCCA DPLLB to VCC (VCore).

Ti e VCC_AXG and VCC_AXG _NCTF to GN\D.

Leave GFX_VID<3..0> and GFX_VR EN as NC.
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8 7 6 5 4 3 2 1

NB_CFG<3> RESERVED
oM T
NB_CFG<4> RESERVED
u1400
i = CRESTLI NE
NB_CFG<5> Hi gh = DM x4 TP_NB RSVD<1> P36 |RSVDL FOBGA smorol A9, MEM CLK P<0> oy o 2
DM x2 Sel ect Low = DM x2 TP_NB_RSVD<2> P37 |RsvDz (2 OF 10) SM.CKi| BB23 g MEM CLK P<1> oo o s
TP_NB RSVD<3> R35 |RSVD3 SM.CK3|_BA25 MEM CLK P<3> oo % 52
NB_CFG<6> RESERVED TP_NB_RSVD<4> N35 |RSVD4 smckal_Aves  _,  MEM CLK P<4> oo 52
NScF e Pe FeveRsE e a2 e woopama_,  MEW G NGo> o
NB_CFG<7> RESERVED 'R1659 TP NB RSVD<7> prvpg N smodrhBazs o MEM CLK N<l1> oo @1 o2
3. 9K (&) SMLCK3* [, AWS MEM _CLK_N<3> 2w
= TP_NB_RSVD<8> ANL3 |RSvDe S N > VEM CLK N<4> o
NB_CFG<8> RESERVED e TP_NB_RSVD<9> 112 |RsvDo N SMLCKaT [ AVRS—p o > o2
2402 TP_NB_RSVD<10> AR37 |RSVD10 hd SM CKEO| BE29 MEM CKE<Q> ooy 9 5 e
) _ TP_NB_RSVD<11> AMB6 |RSVD11 SM CKEL| AY32 MEM CKE<1> [T 51 9 82
'P\IC?—CGFGﬁ‘9> H gh = Normal = TP_NB RSVD<12> AL36 |RSVD12 SM CKE3| BDB9 MEM CKE<3> oo 22 3 62
Lane Rooblsel  |Low = Reversed TP_NB_RSVD<13> AVB7 |RevDls oMo Bo37 . VEM CKE<4> e m
NBCEG YN COT DI SABLE TB_hB_RSVD<14> D20 RsvD1L4 ™ sMcsorl,BR0 o MEM CS_L<0> oo w10+ _=PP1V8_S3M NEM NB
NB_CFG<10> RESERVED B i TP_NB_RSVD<20> H10 |RSVD20 sMcsi*lyBKI6 o  MEM CS L<1> oD &1 5 o2
R1666 TP_NB_RSVD<21> B51 |Rsv21 smcs+fmale MEM CS L<2> o = o
TP_NB_RSVD<22> BJ20 |Rsvo22 smcss [y BEIZ ,  MEM CS L<3> 52 35 52 R1610* 1Rl 2
NB_CFG<11> RESERVED 1/16W TP NE RSVD=23> o2 -»> e CoT<on o 6 2(0) 620
2902 TP_NB_RSVD<24> BF19 |RSVD24 SM.CDTO BHis —» NVEM ODT<1> [ 51 93 ez M:ujsé‘} lllGW
NB_CFG<12> See Bel ow TP_NB_RSVD<25> BH20_|RSVD25 SMODTL_BILS [OOD 2 39 o2 205, 62
_ = TP_NB_RSVD<26> BK18 |RSVD26 gl ;ig > ﬁm g¥:§z oo ’
NB_CFG<13> See Bel ow TP _NB_RSVD<27> BB jRSvDR7 ST - o s ‘
— =PP3V3_S0_NB_VCCHV ;16 19 21 TP_MEM CLKP2 BE23 |SM CK2 SM RCOVP|_BL15 o o VEM RCOVP C1623 i Ji C1622
NBCFG_DM _REVERSE TP_MEM CLKN2 B&23 |SM Ck2* SM RCOVP* |, BK14 o o MEM RCOVP_L 0. O1UR >SOUF N
NB_CFG<14> RESERVED TP_MEM CLKP5 BC23 |sm cks Ba1 VEM RCOMP VOH s %, 3R1061%2
TP_MEM CLKNS BD24 |sM crs* SMLROOW_VCH - cErRy 2 2 g 165
Y N - SM RCOMP_VOL| BL31 o o MEM RCOWP_VOL 1/16W
NB_CFG<15> RESERVED e 5 o oo MEM A A<14> BJ29 |sA NAL4 - T
— 02 5 52 qom MEM B_A<14> BE24 |SB MA14 SM_VREFO|_ARAO 4 ‘ =PPOV9_S3M MEM NBVREFA . 2402
TP_NB_ RSVD<34> BH39 |RSVD34 SM VREF1| AW - =PPOV9_S3M MEM NBVREFB e —
NB_CFG<16> | High = Enabl ed TP_NB_RSVD<35> AP0 |RSVD3S5
FSB Dynani c Low = Disabl ed TP_NB_RSVD<36> BK20 |RsvD36 C1615 1 C1616
= TP_LVDS_A_DATAI 1 1
oot =PP3V3_SO_NB_VCCHV ; ¢ 1s = T vDe A DaTADs a8 rsvos7 DPLL_REF oK B42 o =NB_CLK96M DOT_P p— o lgv RI6L1'  c1625: |:cl624 |'R1624
NBCFG_SDVO_AND_PCl E DA7_|RSVD38 DPLL REF Ok, 42 o =NB_CLK96M DOT_N - cERY 2 2 Cerw 0. 01UF —— L F 1K
NB CFG<17> RESERVED 2 AN TP_LVDS_B_DATAN3 B44 |RSvDBS —REF_ D E— <am 402 402 N{:1% By T T 9% Hiew
— DPLL_REF_SSCLK| _H48 - =NB_CLK100M DPLLSS P 22 2 2 CCF
TP_LVDS B _DATAP3 C44 |RSVD4O -+ — <m 4 5 CERM CE oo
DPLL_REF_SSCLK* |y HA7 o =NB_CLK100M DPLLSS N 2 2 402 6! 2
NB CFG<18> RESERVED TP_NB_RSVD<41> A35 |RsvD41 « - aN
— TP_NB_RSVD<42> B37 |RSVD42 PEG CLK|_K44 o NB_CLK100M PCl E_P 730 85 =
TP_NB_RSVD<43> B36_|RSVD43 d PEG CLK*h K45 o NB_CLK100M PCl E_N %,m a5 L
NB_CFG<19> | High = Reversed TP_NB_RSVD<44> B34 _|RSvDA4 dk used for PEG and DM -
DM~ Lane TP_NB_RSVD<45> 4 |Rrsvas
Rever sal Low = Nor nal
ve %0 50 13 NB_BSEL<0> P27 |GFe DM _RXNO|_AMA7 o DM _S2N_N<O> am
NB_CFG<20> |H gh = Both active 200 iy NBBSELSL> - Neroral oM _Row_ A0 o DIML_SZN N> m o o
— % %0 15 [T NB_BSEL<2> > N4 | DM _RXN2|_ANA2 o DM _S2N_N<2> -
Concur r ent Low = Only SDVO 1 NB_ CFG<3> Y 1lors 1 PU DM _RXN3|_ANA6 o DM _S2N N<3> @M o
SDVQ PCl e x1 or PCle x16 NB CFG<8: 0> used for debug access NB CFG<4> o3 loe | PU - -+ <
NB CFG<13: 12> 16 13 NB_CFG<5> > ales 1PU DM _RXPO|_AMAT o glllI gg“ E:({z P
= ’ = NB_CEG<6> N3 jores | PU o “roce| mi & DM _SpN p2s pe—to
00 = RESERVED . NB_CFG<7> &~ @3loe IPU e e € DM _SoN P<as <] = o
01 = XOR Mode Enabl ed . NB_CFG<8> 20lres 1PU O - - < > o
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AL33 | voo NCTF24 Q VSS_NCTF19| ARLS &
> | ARL9
AL35 | voo NoTF25 VSS_NCTF20
AA33 | voo NCTF26 VSS_NCTF21| AR28
¢ AA35 | vee NeTF27 8
AA36 | voC_NCTF28 S
AP35 | voc_NCTF29
e TR | B[
— B2
AR36 | vOC_NCTF32 0N vss_sce o
¥32 | vee NCTF33 vsS_scas BL1
Y33 | voc NCTF34 ()| VsssEa BL51
Y35 | vec NCTF3S )| VS S
Y36 | voc NCTF36 > | Vssscee
Y37 | voC_NCTF37 €L
T30 | vcc_NCTF38 -
- vec NeTFe s rray [ =PPLVOS_SOMNB_VCCAXM, .. -
W29 | vec NeTFa1 VeC_ A 540 mMA
U31 | vo NeTFaz é vec Axve ﬁz;
W32 | voc_NCTF43 Voo et
U33 | vo_NCTFa4 VOC_AXME AK24
W5 | voc_NeTFas 8 VOCAXND 2?22
U36 | voc NCTF46 S| o
V32 | voo NeTFa7 [ VoA A
V33 | vec NCTF48
V36 | vcC_NCTF49
V37 | vec_NCTF50
AL24 | voC_AXM_NCTF1
AL26 | voc_AXM_NCTF2
AL28 | voc_AXM_NCTF3
AMR6 | voC_AXM NCTF4 w
AMVB8 | voC_AXM_NCTFS
AMBY | voC_AXM_NCTF6
AMBL | voC_AXM_NCTF7
AMB2 | voC_AXM_NCTF8
AMB3 | yoo AXM NCTFO | =
AP29 | voC_AXM NCTF10 é
AP31 | voo AXM NCTF11
AP32 | voC_AXM NCTF12
AP33 | voC_AXM NCTF13 8
AL29 | voo AXM NCTF14
AL31 | voC_AXM NCTF15 >
AL32 | voc_AXM NCTF16
AR31 | voo AXM NCTF17
AR32 | voC_AXM_NCTF18
AR33 | voC_AXM NCTF19
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Current

nunbers from Crestline EDS, doc #21749.

30 M 22

80 mA 22

100 n’A<

50

3

150

3

21

10 mA 22 19

100 mA 2

640 mA (667Mz DDR) "
550 mA (533MHz DDR)

35 m 2

40

3

40

3

40

3

60
60

23

250 mA 2

150 mA 22

TBD mA @ 1067MHz FSB (1. 25V)
850 mMA @ 800MHz FSB (1.05V)
770 MA @667MHz FSB (1.05V)

515 mA

495 mA

100 mA

200 mA

100 mA

100 mA

1260 mA

260 mA

oM T
CFLQJE]éﬁl(_:)IONE =PP1V25R1V05_SO0_NB VTIT .,
=PP3V3_S0_NB_VCCSYNC 932 |yee syne FCBGA vTT1| U13
(8 OF 10) vTT2| UL2
PP3V3_S0_NB_VCCA CRTDAC A33 |vccA CRT_DACL x vTT3| ULl
B33 voca cRT_pAc2 vTT4| WO
VTTs| U8
PP3V3_S0_NB VCCA DAC BG A30 |\cca DAC_BG vTTe| U7
vrT7| U
=G\D_NB_VSSA_DAC BG B32 |vssa_DAC BG o vrTs| W
— vTTo| W2
viT10[ UL
| vrria] T13
PP1V25_ SO NB_VCCA DPLLA B49 |\oca DPLLA ; vTT12| T11
vTT13] T10
PP1V25_S0_NB_VCCA DPLLB 9 lvoca prLLB 1 vTT14| 19
viT1s[ 17
PP1V25_SOM NB_VCCA HPLL AL2 |yoea HPLL o VTT16| 16
viT17[ T
PP1V25_SOM NB_VCCA MPLL AV |\cca MPLL vrT1g| T3
VvTT19| T2
vrT20| R3
SO or S3Mis acceptable ) viT21| R2
PP1V8_ SO0 NB VCCTXLVDS A1 lvoea Lvbs g vTT22| RL
=GND_NB_VSSA_LVDS B4l \ssa tvps | =
< PP1V25_SOM NB VCCAXD 16 21
VoC_AXDL| AT23
vee_Axpz| AU28
=PP3V3_S0_NB_VCCA PEG BG K50 lveea PEc BG  |(D Vo Axps| A4 o
o 8 Voo Axpa| AT29
=G\D_NB_VSSA PEG BG K49 |vssa PEG BG |l é VCC_AXD5 | AT25
Voo Axos| AT30
PP1V25_SO0 NB PEGPLL Y1 |veca PEG PLL <
— VOC_AXD_NCTF| AR29
PP1V25_SOM NB VCCA SM
AW |\ooa smL PP1V25_S0 NB VCCAXF 21
AV19 lycea sve LL | voc axFi| B23
AULY lyoca s é voc_AxF2| B21
AULE |yooa s Voo axFa| A2l
AUL7 |\oca sve L
P
AT22 |yoea swr 0 =PP1V25_S0_NB_VCCDM 8 21
AT21 |\oca sve voc pm | AJ50
AT19 lvoca sve
AT18 |yoca smio
AT17 |\yoca swii PP1V8_S3M NB_VCCSMCK 21
6 VCC_SM cK1| BK24
ARL7 |yoca SM NCTFL VOC_SM k2| BK23
ARLE |yoca_SM NCTF2 S | vec smaa BJ24
— 0 | Voo sm kel BI23
PP1V25_SOM NB VCCA SM CK
\ BX29 |yoca sm cki 6 SO or S3Mis acceptable
18829 |voca_sm oxz VOC_TX_LVDS| A43 PP1V8_S0_NB_VCCTXLVDS _ 4 2.
<
=PP3V3_S0_NB_VCCHV 8 16 21
PP3V3_S0_NB_VCCA TVDACC €25 |yoea TVA_DACL E VOC_Hvi| G40
B25 |voca TvA_DAC2 voc_Hvz| B40
PP3V3_S0_NB_VCCA TVDACB @7 |vyeea TVB_DACL
B27 |voca TvB_DAC2
PP3V3_S0_NB_VCCA TVDACA B28 |\oca Tve DACL PP1VOS5_S0_NB_VCCPEG 15021
A28 |veea_Tve_pacz vee_PEGL | AD51
—_— O | voo_pece| W50
L vee pEcs| Vb1
o VCC_PEGa| V49
=PP1V5_S0_NB VCCD CRT M82 |\ioeh cRT voe_PeEGs| V50
PP1V5_S0_NB VCCD TVDAC L29 yoep_ Tvbac -
PP1V5_S0_NB_VCCD_QDAC 28 |veep_qoac E Voo o D 1 AHEO PPLV05_S0_N8 V! ROM._
E VCC_RXR_DM 2| AH51
=PP1V25_SOM NB VCCD HPLL
AN2 |yoop HPLL w
ws 1| viTLF1| A7 NB VITLF CAP1
VOCD_PEG PLL = | viTLr2l F2 NB_VITLF CAP2
; VTTLE3| AHL NB_VTTLF_CAP3

=PP1V8_S0_NB_VCCD LVDS

J41
H42

VCCD_LVDS1

VCCD_LVDS2

a
2

£01913
0. 47UF

NB Power 2
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oM T
u1400
CRESTLI NE
AlL3 |vssi FCBGA vssi00| AVR4
AlLS |vss2 (9 OF 10) vss101| AVR9
AL7 lyss3 wn Vss102| AVB2
A24 |yssa N vss103| AV
AA21 lysss vssi04| AW
AA24 |ysse > Vss105| AY10
AA29 |yss? vss106| AY24
AB20 |yssg vss107| AY37
AB23 |yss9 Vss108| AY42
AB26 |yss10 Vss109| AY43
AB28 |vss11 vss110| AY45
AB31 |yssi2 vss111| AY47
ACLO |yss13 vssi12| AY50
ACL3 |yssi4 vssi113| B10O
AC3 lvssis vssi14| B20
AC39 |vssie vss115| B24
ACA3 |vss17 vssiie| B29
ACA7 |yssig vssi117| B30
ADL |vss19 vssi18| B35
AD21 |yss20 vssi1g9| B38
AD26 |yss21 vssi20| B43
AD29 |vss22 vss121| B46
AD8 |vss23 vssi122| BS
ADAL |yss24 vssi123| B8
ADAS |vss2s vss124| BAL
o AD49 lvss2e vssi2s| BAL7 0

AD5 |vss27 vss126| BAL8
AD50 |yss28 vssi27| BA2
ADB |vss29 vssi2g| BA24
AE10 vss30 vss129| BB12
AE14 |yss3i vss130| BB25
AE6 |vss32 vssi131| BB40
AF20 yss33 vss132| BB44 J
AF23 |yss3a vss133| BB49
AF24 |yss3s vssi134| BB8
AF31 |vss3e vss135| BCL6
AR |yss37 vss136| BC24
AG38 |vss3g vss137| BC25
AA3 |vss3g vss13g| BC36
ARAT |yssao Vss139| BAO
AGB0 |vssa1 vss140| BC51
A8 lvssa2 vssi41| BD13
AHA0 |vss43 vssi42| BD2
AHA1 |vssas vss143| BD28
AH7 vssas vss144| BD45S
A9 |vssae vssi145| BD48
A1l |yssa7 vssi46| BDS
AI13 |yssag vssi47| BEL
AI21 lyss49 vss14g| BE19
AJ24 |ysss0 vssi4g9| BE23
AI29 |ysss1 vssis0| BE30
AJ32 |ysss2 vss151| BE42
AJ43 |ysss3 vssi52| BES1
A4S |ysssa vss153| BE8
AJ49 lyssss vss154| BF12
AK20 |vsss6 vss155| BF16
AK21 |ysss7 vss156| BF36
AK26 |ysss8 vssi57| BGL9
AK28 |ysss9 vss1s8| B&
AK31 lvss60 vssis59| B&R4
AK51 |vssel vss160| B&R9
ALl |vsse2 vssi61| B&39
AML1 |vsSs63 vss162| BAA8
AML3 |vsse4 vss163| BB
AMB |vss65 vssi64| BE1
AV |vss66 vssi65| BHL7
AVRL |ysse7 vss166| BH30
AVAS5 ysses vssi67| B#4
ANL |vss69 vss1eg| BH6
AN38 |yss70 vss169| BH8
AN39 |vss71 vssi7o0| BJ11
AN43 |yss72 vssi71| BI13
ANS |vss73 vssi72| BI38
AN7 |vss74 vss173| BJ4
AP4 |vss7s vssi74| BI42
AP48 |yss76 vss175| BJ46
AP50 |vss77 vss176| BK1S
ARL1 |yss78 vss177| BK17
AR2 |yss79 vssi17g| BK25
AR39 |yssgo vssi7g| BK29
ARA4 |yssgl vss1go| BK36
ARA7 |vssg2 vssig1| BK40
AR7 yssg3 vssig2| BKa4
AT10 |vssga vss183| BK6
AT14 lyssgs vssig4| BK8
AT41 lyssge vssigs| BL11
AT49 |yssg7 vssige| BL13
AUL |vssgs vss187| BL19
AU23 |yssgo vssigg| BL22
AU29 |yssgo vss1g89| BL37
AU vsso1 vssi90| BL47
AU36 |yss92 vssi91| €12
AUA9 ysso3 vssi92| C16
AL yssos vss193| €19
AV39 |ysses vss194| C28
AV48 yssoe vss195| €29
AW |yss97 vssi96| 33
AW2 |yssog vssi97| C36
AWLE vss99 vssiog| A1

oM T

Ji1

J16

J24

J28

J33

J35

J39

VSS199
VSS200
VSS201
VSS202
VSS203
VSS204
VSS205
VSS206
VSS207
VSS208
VSS209
VSS210
VSS211
VSS212
VSS213
VSS214
VSS215
VSS216
VSS217
VSS218
VSS219
VSS220
VSS221
VSS222
VSS223
VSS224
VSS225
VSS226
VSS227
VSS228
VSS229
VSS230
VSS231
VSS232
VSS233
VSS234
VSS235
VSS236
VSS237
VSS238
VSS239
VSS240
VSS241
VSS242
VSS243

VSS245
VSS246
VSS247
VSS248
VSS249
VSS250
VSS251
VSS252
VSS253
VSS254
VSS255
VSS256
VSS257
VSS258
VSS259
VSS260
VSS261
VSS262
VSS263
VSS264
VSS265
VSS266
VSS267
VSS268
VSS269
VSS270
VSS271
VSS272
VSS273
VSS274
VSS275
VSS276
VSS277
VSS278
VSS279
VSS280
VSS281
VSS282
VSS283
VSS284
VSS285
VSS286

u1400
CRESTLI NE
FCBGA
(10 OF 10)

%
p

TDE_SENSE
TDE_FORCE
TDB_FORCE

TDB_SENSE

Vss287
VSS288
VSSs289
VSS290
VSS291
VSS292
VSS293
VSS294
VSS295
VSS296
VSS297
VSS298
VSS299
VSS300
VSS301

VSS302

VSS303

VSS304

VSS305

VSS306
VSS307
VSS308
VSS309
VSS310
VSS311
VSS312
VSS313

T29

Crestline

Mainly for i
alias these

Thermral D ode Pi ns

nvestigation. |If not used,
nets directly to GN\D.

=NB_TDE_SENSE «,

T31

NOTE: TDE = _P
=NB_TDE_FORCE .,

T33

=NB_TDB_FORCE .,

R28

NOTE: TDB = _N

AA32

AB32

AD32
AF28

AF29

AT27

AV25

H50

=NB_TDB_SENSE o,

NB G ounds
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WF: Mat anzas has 2-pin 270uF bul k cap l

GMCH Cor e Power
18 s _=PPVCORE_SO_NB

1573mA (I nt G aphics)
1310mA (Ext G aphi cs) c‘*&'ﬁ%l
470UF - | ——
20% !
AR 2 2
D2
‘
‘

s =PP1V25_S0_NB_VCC

495 mA

PP1V25_S0_NB VCCAXF

1C2171

B

PP1VO5_SO0 _NB_VCCPEG

GMCH ME Core Power L2173
155 _=PP1V05_SOM NB_VCCAXM s _=PP1V05_S0_NB PCl E 91NH
540 mA —,— ' 1520 mA SR z
1101 1C2111 [1C2112 . [1C2113 [1C2114 L 11 ‘ oo
C222 (’377 **%ZUF 77%2up g}ups 77§%}UF g/’tuFS ' i Layout Note: | C%2107U3F‘
2RI T 8% T, 6% ', 9% T, 18 5 18 | 'Place L and C 20%
CERbESR oy oy : G65M G65M G65M ‘ iclose to MCH 5
w L e ' CRITTCA
. PLACEMENT_NOTE=Pl| ace in GMCH cavity ‘
GMCH FSB |/ O Rai |
ws =SPPIV25RIVO5_SO_NB VIT ‘
850 mA (800MHz FSB) o 1) caL ‘ ‘
770 mA (867Mz FSB) T5q50:| 'C21211 C21221 C2123: ch124 ‘
520UF—= ' 4. 7uF - 4 7uF 2. 2uF 0. 470F
2.28\07“2/\ ! 8% 0/2,, 8% %2 CEZ 0/277 2 %?r\ﬁx R
CASE- B2~ SM | 0%" 0%" 60. S ,

GVCH Menory |/ O Rail
10100 _=PP1V8_S3M MEM NB

! Layout
1 10uF caps shoul d
' be close to MCH

1 on opposite side.

19

U REES T W o5

15 19

ron opposite side.

VeRkL GReE-0RE 1260 m

iciglg | Layout Not e:

;Jéwz}ij/ ' 10uF caps shoul d
585 'be close to MCH

s =PP1V25_SOM NB_PLL

450 mA

=PP1V25_SOM NB_VCCD HPLL

= 250 mA
1C2180
—— QptUF
2 M
402
L2181 | PLACEMENT_NOTE=Pl ace C2180 by U1400. AN2
FERR-120- OHM 0. 2A pp1V25_SOM NB VCCA HPLL
1 2 N
0603 NEELERY0 2 M 50
c21811: 1C2182

22 —— L o' iuF
ol e e

PLACEMENT_NOTE=PlI ace C2182 by U1400. AL2

PP1V25
N

L2183 -
FERR-120- OHM 0. 2A pp1Vv25_SOM NB_VCCA MPLL
1 2 — .
m‘ SN 150 mA
R2183* 1C2184
0.51 L %) TuF
WS T2 25
402 SEEM
S%% NB MPLL_RC PLACEMENT_NOTE=P| ace C2184 by U1400. AMR

3300 MA (2ch 667MHZ) o 1 caL w |
2700 mA (2ch 533MHz) | ‘
1700 mA (1ch 667MHz) C%%O%QLL 7iC2}][J%5 | ,i%?&él 1%2’&32 | . =PP1v05_so_NB FoLLow  D2185 R218 =PP3V3_S0_NB_FOLLOW,
1395 mA (1ch 533MHz) I R Y }{ DT, §E§, 2 §E§, ‘ 1 3 PP3V3 SO NBIVO5 FOLLOWR 1
5 mA (standby) case- 8205 o 555 R T 555 R | BaTaaEs MNTEER L OTHe0 3 W
" PLACEMENT_NOTE=Pl ace cl ose to U1400
= WE: "Place where LVDS |
Pl acehol der for 3.9nH, 1A, 32nChm and DDR2 taps." (C2135) !, =PPVOORE_SO_NB_FOLLOW D2186 R218
. =PP1V25_SOM NB_VCCA R2%41 PP1V25_SOM NB_VCCA SM___,, ! 1 DP PP3V3_ SO NBCORE FOLLONR 1
675 MA (667Miz DDR2) o 11 caL > M i\lO STUFF VAL TAGERT 25V 640 mMA (667MHz DDR2) BAT54E3 VO TAGES3, 3V W
585 mA (533MHz DDR2) 140 W o741 1| C2142 1 102143 |1C2144 550 mA (533MHz DDR2) ‘ . ) ] )
550UF = 03 222LéE 1 221 - L 40gu;: 1 %éu: i NOTE: This follower is redundant if VCORE is always 1.05V.
20% T 62BN T 62 T T, % v 52
2.5V 2 2 2 2
case- 5% CERMLOE 2| CRRNLOR Al T 5
CRI TI CAL
= FER%zzlz% OHM
R2%45 = PP1V25_SOM NB_VCCA_SM_CK . =PP1V25 SO NB PLL - 220- PP1V25 SO NB PEGPLL .,
1 2 RESR W BJHES: 3 35 m 100 mA Iw@@é}?"&?@*g'z MW 100 ma
Pl acehol der for 2.2nH, 1.4A 17nChm 136w NG STUFF St
: b WELF C2145 1C2146 |(1C2148 1C2191 (1 C2192
228 1 L oﬁp L g@r}up g@o/’LuF g@o/’LuF
CERMGX 2 2 M 2 };M 2 };M
805-3 03 402 402 402
= Cc219 =
Pl acehol der for 5.6nH, 0.9A, 45n0Chm max ZS]TEIE)F
. _=PP1V25_SOM NB_VCC FERR- 120- OHM 0. 2A PP1V25_SOM NB_VCCAXD ;6 5o
1 2 2 N
515 mA m NO STUFF ’ VOLTAGE=T. 25V 515 mA 1
C2150 i 1C2151 )
RZ%SO 22] % L \/};
1 2 6. 2 2
A4 a0 485 L2195
Mgég‘é” » =PP1V8_S3M NB_Vvcc 1. 0UH220MVA-0. 12- OHM PP1V8 S3M NB_VCCSMCK .,
= 200 M 1Y 200 M
1C2197
— 0/’LuF
100 M 1165 _=PP3V3_S0_NB_VCCHV , dig -
100 m .+ =PP1V25_SO_NB_VCCDM =PP3V3_SO_NB_VCCA_PEG BG, ., 02 NB St andard Decoupl i ng
Jiczléo 1 C21§:1Ji021§:5 0.4 m 10 SYNC_MASTER=T9_NOVE SYNC_DATE=01/ 17/ 2007
u u u = NOTI CE OF PROPRI ETARY PROPERTY
i T T o
62 62 62 s B TR D TR LR THEERER T
— =GN\D NB VSSA PEG BG 10 AGREES TO THE FOLLOW NG
= = L*‘ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
1 'Layout Note: Route to caps, t hen GN\D ! = Il NOT TO REPRODUCE CR COPY I T
- S TTTTTTTTTTTTTTTTTTTTTTTTTTT T ' 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
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8 7 6 5 4 3 2 1

Crestline LVDS Strapping

s _LVDS BKLT_CTL — NC LVDS BKLT CTL
VAKE_BASE=TRUE  NO_TEST=TRUE
s _LVDS BKLT_EN — NC LVDS BKLT _EN
— NO_TEST=TRUE
s _LVDS VDD _EN — NC LVDS VDD _EN
— MAKE_BASE=TRUE  NO_TEST=TRUE
o 15 _LVDS_| BG :NCLVDSIB

G
MAKE_BASE=TRUE NO_TEST=TRUE

s _TP_LVDS_VBG — NC_LVDS VBG
— MAKE_BASE=TRUE NO_TEST=TRUE
w5 LVDS A CLK N fNCLVDSACINasr
— MAKE_BASE=TRUE _ NO_TEST=TRUE
'NOTE: This filter is required even if using Qply external graphics. | ... LVDS A CLK P NG VDS A AK
— 75—1':4@*
‘VCCD_TVDAC al so powers internal thernal sensors. 2201 : .. LVDS B CLK N _ NCvDe B a‘gz: :i
— MAKE_BASE=TRUE ~ NO_TEST=TRUE
' ZZOOOpEE}(lOOOn'A | ss LVDS B CLK P __ NC LVDS B CINBKTESF _
= — NAKE_BASE=TRUE _ =
| s =PP1V5_S0_NB_TVDAC | G PPLVS_S0 &B_VOCD_TVDAC 1 | ... LVDS A DATA N<O> NG VDS A DATANCOS
' 65 mMA £1VE50 : 60 MA ! MAKE_BASE=TRUE ~ NO_TEST=TRUE
| i ‘ o s _LVDS A DATA N<1> — NC LVDS A DATANEI>
— NMAKE_BASE=TRUE _ NO_TEST=TRUE
w TLayout Note: - | o1 _LVDS A DATA N<2> —NC LVDS A DATAN<2>
N — NMAKE_BASE=TRUE _ NO_TEST=TRUE
B N hese 2 caps shoul d be i ‘ s 15 _LVDS A DATA P<0> — NC LVDS A DATTEéPfR(L)g
|
‘ jwithin 6 35 mmof NB edge ‘ w1 LVDS A DATA P<1> _ NC LVDS A DATAP<1>
I — TEST=TRUE
' ! o s _LVDS A DATA P<2> — NC LVDS A DATAP<2>
= — ) TEST=TRUE
L L Ll ‘ w15 _LVDS B _DATA N<O> — NC LVDS B DATAN<O>
) TEST=TRUE
15 _LVDS B DATA N<1> — NC LVDS B DATAN<1>
- — — E=TRUE  NO_TEST=TRUE
15 _LVDS B DATA N<2> — NC LVDS B DATAN<2>
- - — MAKE_BASE=TRUE  NO_TEST=TRUE
o s _LVDS B _DATA P<0> — NC LVDS B DATAP<0>
- — — MAKE_BASE=TRUE  NO_TEST=TRUE
s s _LVDS B DATA P<1> — NC LVDS B DATAP<1>
— MAKE_BASE=TRUE NO_TEST=TRUE
o1 _LVDS B DATA P<2> — NC LVDS B DATAP<2>
s _LVDS DDC CLK — — WAKE_BASE=TRUE ~ NO_TEST=TRUE
VDS DDC DATA = s _TP_LVDS_VREFH — %I\ll((E: grllzs\é:DTSRLEVREFH
1515 _LVDS CTRL_CLK —
1515 _LVDS CTRL_DATA — s _TP_LVDS VREFL — N LVDS VREFL
15 _= RED p— NO_TEST=TRUE
=CRT_RED L i .« _GFX_VI D<1> — TP_GEX VID<1>
15 = — — NAKE_BASE=TRUE
5 = GREEN — 16 _GFX_VI D<2> — TP_GEX VI D<2>
e = _ GREEN L - = NAKE_BASE=TRUE
s _=CRT_BLUE — 16 _GFX_VI D<3> — TP _GEX VI D<3>
=CRT — —— NAKE_BASE=TRUE
® = BLUE L = 16 _GFX_VI D<4> — _TP_GEX VI D<4>
® = HSYNG R = —  =GND_NB_VSSA LVDS — MAKEBASESTRUE
B = '\r/\S/éNICREF — PP1V8 SO _NB VCCTXLVDS w ZCEX VR EN = NIK'Z:BASGFEZ%\LQR EN
= = — PP1V25_SO_NB VCCA DPLLB
s _=TV_A _DAC — — PP1V25_SO_NB VCCA DPLLA
s =TV_A_RIN — _ =PP1V8_S0O_NB VCCD LVDS
s _=TV_B_DAC — =PP1V5_SO_NB VCCD CRT
s _=TV_B_RIN i — PP3V3_S0_NB_VCCA CRTDAC i
s _=TV_C DAC — — =PP3V3_S0_NB_VCCSYNC 10
s =TV_C RIN — — PP1V5_SO_NB VCCD QDAC
e ooc o - e
15 DATA — — = 1
SOVO CTRLOLK = — PP3V3_S0_NB_VCCA TVDACA
* —IIVO CTRLDATA = — PP3V3_SO_NB_VCCA TVDACB
7V DOONSEL<0> = — PP3V3_SO_NB_VCCA TVDACC
s _TV_DCONSEL<1> — i
1+ _=NB_CLK96M DOT_N _ -
1« _=NB_CLK96M DOT_P =
s _=NB_CLK100M DPLLSS P —
. _=NB CLK100M DPLLSS N —
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25205 _=PP3V3_S0_SB_GPI O

R2310' |'R2311
2202 PPLV5_SO_SB_VCC1_5_B 8. 2K 10K
22 _PP3V3_GB_SB RTC e v O
402, 2402
R2300'| |'R2301 |'R2302
332K 332K 24.9
1% 1% 1%
T i e
4022 2402 2402 Ovl T
2 > SB_RTC_X1 A®@5 |RTCXL U2300 | rworiamo| Es  LPC AD<0> @y s
2 @orpSB_RTC X2 AF24 |RTCX2 | CH8M 2| Fwui/LADL| ES LPC AD<1> B 7 s =PP3V3_S0_SB GPI O ;,; 2
BGA S| Pwe/Lame| @ LPC AD<2> B s
20 7 > SB_RTC RST_L AF23 RTCRST* (1 CF 6 ~| Fwp/LAD3| F6 LPC AD<3> CBD 745 47
- (> SB_SM_| NTRUDER L AD22 || NTRUDER" o | v FPwwiFRaEpor  LPC FRAVE L - R2303' |'R2306
SB_| NTVRMVEN AF25 || NTVRMVEN B “INT PU  LDRQO* |5 G0 TP_LPC DRQO_L 17180 g%"lsw =PP1V0O5_S0_SB_CPU | O 5 »;
SB_LAN1OO_SLP AD21 |LANLOO_SLP | NT PULDRQL*/ GPI ce3[E6  EXTGPU PWR _EN ao W65 Lab2tF
TP ENET GLAN CLK B24 |GAN GLK A20GATE|l aF13 SB A20GATE X lPLACEI\/EN'T'_NO'I'E:Pl ace R2309 within 50mm of R2308 (NO STUB)
A20M |, AG26  CPU_A20M L - R2§40% 5R42:309
TP_LAN RSTSYNC D22 _|LAN RSTSYNC DPRSTP* |, AF26 CPU_DPRSTP_L IO 7 10 16 5% 60 116w /6w
TP_LAN D2R<0> C21 |LAN RXDO | NT PU DPSLP* |, AE26 CPU_DPSLP_L oo 7 10 50 Wavz, [ ],%2
TP_LAN D2R<1> B21 |LAN RXDL | NT PU
TP_LAN D2R<2> <2 |LAN RXD2 INT PU 3 FERR" p.AD24 CPU FERR L a0 o0
TP_LAN R2D<0> D21 |LAN_TXDO <2( CPUPWRGDY GPl 19| A9 CPU PWRGD [T 7 10 13 50
TP_LAN R2D<1> E20 |LAN_TXD1 -
TP_LAN R2D<2> C20 |LAN_TXD2 g | GNNE* | AF27  CPU | GNNE_ L oo 10 0
LAN ENERGY_ DET AH21 GLAN_DOCK*/ GPI OL3 INT*~AE24 CPU INIT L [0 10 47 80
INTR_Ac20 CPU | NTR [0 10 50
s GLAN_COWP D25 |GLAN_COMPI RO N |yAHI4 SB_RCIN L
25 GLAN_COVPO N |_ap2s CPU_NM o 0 %
o % @om HDA_BI T_CLK %%%2 33 1 N @ HDA BIT_CLK_R AJ16 [HDA BIT_CLK I NT PD sm*|,acs CPU SM _L o i %
o 5 qomHDA_SYNC 33 1 2 S0 1/16W WE-LF 402 e HDA_SYNC R AJL5 HDA SYNC  INT PD STPCLK* ,AA24  CPU STPCLK_ L o 7 10 8 R2308
wouqom HOARST L R2315 33 . S — a2 HDA RST L R AEL4 GHDA_RST* P’ THRMIR P+ | AE27 - CPU_THERMIRI P_R 12492 | PM THRMIRIP L (0 10 0 a0
83 3 HDA_SDI NO AJ17 |HDA SDINO | NT Pl NO STUFF 1% C
™5 oA SDI NL A7 DA SDINL | NT PO 1psl_anzs TP SB TP8 R23041 %é;g\év PLACEMENT_NOTE=PIl ace R2308 wi t hi n 50mm of U2300
TP_HDA SDI N2 AHI5 |HDA SDIN2 | NT PD 2. 2K
TP_HDA_SDI N3 AD13 |HDA SDIN3 I NT PD DDO|_ V1 | DE_PDD<0> B> 2 17180
pboi L2 | DE PDD<1> o 2 o "at2,
o qom HDA SDOUT ~ R2316 33 2 _ s HDA SDOUT_R AE13 |HDA SDOUT I NT PD oo2| va | DE PDD<2> aD = o
5% 1/ 16W MF-LF 402 ; oos| 71| DE_PDD<3> o 1
HDA_DOCK_EN_L AE10 |HDA_DOCK_EN*/ GPI 083 [ D4l va | DE_PDD<4> B> 2 -
TP_HDA DOCK RST L AGL4 ~HDA_DOCK_RST*/ GPI 084 ) DD5|_T5 | DE_PDD<5> > 2
w
= poe|_AB2 | DE PDD<6> B @2 w3
TP_SB_SATALED L AF10 ~SATALED* | NT PU 4 INT PDDD7|_T6 | DE_PDD<7> CBD 2
oos| T2 | DE_PDD<8> B 2 e
o 70 oy SATA A D2R N AF6__|SATAORXN g D9l R | DE_PDD<9> (B 42 0
o 70 oy SATA A D2R P AF5_|SATAORXP & DD10|_T4 | DE_PDD<10> D +
oo qorp SATA A R2D C N AH5_|SATAOTXN @ pD11| V6 | DE PDD<11> (B 42 0
s o SATA_A_R2D_C P AH6 |SATAOTXP W % opi2| vs | DE_PDD<12> B 2 8
- & DD13| Ul | DE_PDD<13> a2
5 a2 [T SATA B_D2R N AG3 |SATALRXN 5 DD14| V2 | DE_PDD<14> B @2 83
5 a2 TR SATA B_D2R P AGA |SATALRXP < - DD15| U6 | DE_PDD<15> B 2 0
83 42 SATA B R2D C N AJ4_|SATALTXN = S
S SATA B RD C P & 3 DAO| A4 | DE_PDA<O> oo 2 5
83 42 (OOT} AJ3 |SATALTXP DALl _AAL | DE PDA<1> oD 2 o
o a2 Ty SATA C D2R N AF2 |SATA2RXN g paz| AB3 | DE PDA<2> oD 2 o
0 42 [T SATA C D2R P AF1 |SATA2RXP
o qrSATA C R2D C N AE4 |SATA2TXN ﬁ DCS1* | Y6 I DE_PDCS1_L oo 42
63 a2 ATA D P * | DE_PI L 42 83
oS C R2D C AE3 |SATA2TXP 2 DCS3* 1, Y5 DCS3 o>
os o0 Ty SB_CLK100M SATA N AB7 |SATA_CLKN , DI OR* |, W I DE_PDIOR L oo 2 0
os 50 my_SB_CLK10OM SATA P A6 |sATA CLKP = powpvws | DE_PDIOWL oo « o
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2 oy SATA RBIAS N AGL |SATARBI AS* | DEI RQ_Y3 I DE | RQL4 g 2
2 TRy SATA _RBI AS_P AG |SATARBI AS | ORDY|_Y1 | DE_PDI ORDY a2 5
DDREQ_\\6 | DE_PDDREQ N 2 53
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oM T
r TP PO E A D2R N P27 |PERNL U2300 DM ORXN|_V27 DM _N2S N<0O> ] 16 5
TP_PCE A D2R P P26 |PERP1 | CH8M DM ORXP|_V26 DM _N2S P<0> am e =
TP PO E A RRD C N N29 |PETNL BGA DM OTXN|_U29 DM _S2N N<O> oD 1 5
Spar es TP PO E A RRD C P N28 |PETP1 (2 OF 6) DM OTXP|_U28 DM _S2N P<0> [T 16 51
(x2-capabl e, TP_PCIE B D2R N w7 lpere DM LRXN]_Y27 DM _N2S_N<1> PR
pul | HDA SYNC TP_PCI E_B_D2R_P \e6_|PERP? DM 1RXP|_Y26 DM _N2S_P<1> o e o
high for x2) TP_PCIE B R2D C N 129 |PETNZ DM 1TXN__\29 DM _S2N N<1> oD e o
TP_PCE B RRD C P L28 |PETP2 § DM 1TXP| V28 DM _S2N _P<1> oD w6 o
- o4
= + TP_PCI E_EXCARD D2R N K27 |PERNG g 5 DM 2RXN|_AB26 DM _N2S_N<2> e e
Expr essCar d « TP_PCI E EXCARD D2R P k26 _|PERP3 g = DM 2RxP|_AB25 DM _N2S_P<2> am o e
s« _TP_PCIE EXCARD R2D C N Jj29 |PETN3 o] < DM 2TXNL_AA29 DM _S2N N<2> oo 16 o
s TP _PCIE EXCARD R2D C P j28 |PETP3 U‘ g DM 2TXP|_AA28 DM _S2N P<2> oo 6 5
a
r TP_PCI E_ FW D2R N H27 |PERNA 5 DM 3RXN|_AD27 DM _N2S_N<3> amy s o
Firewre TP _PCIE FWD2R P H6 |PERPA g DM 3RXP|_AD26 DM _N2S_P<3> a0 o
TP_PAAE FWR2D C N &9 |PETNV4 [a] DM 3TXN|_AC29 DM _S2N N<3> oD 16 5
TP_PCE FWR2D C P &8 |PETP4 DM 3TXP|_AC28 DM _S2N P<3> oo 16 6
r oasa ry—PGLE_ M NI_D2R N F27 |PERNS DM _CLKN|_T26 SB CLKIOOM DM N g 30 o5
PCle Mni Card waupmm PCILE MNI_D2R P F26 |PERPS DM _CLKP|_T25 SB CLKIOOM DM P jeoss
(AirPort) oo POE MNIL_R2D C N E29 |PETNS
o5 qgm PCLE_ M NI_R2D C P E28 |PETPS DM _zcowP|_Y2 R2244%3
. _=PP3V3_S5_SB_USB - DM _| RCOWP|_Y24 DM _| RCOWP_R NN
Eth r 04 35 [T PCl E_ ENET_D2R N D27 |PERNG/ GLAN_RXN 1% 1/16W M- LF 402
Ytkg:]nga e o 2 > POl E_ENET_D2R P D26 |PERP6/ GLAN_RXP [INT PO USBPON|_G3 USB_EXTA_N By e
1 1 1 1 h - o 35 PClE ENET_R2D C N €29 |PETN6/ GLAN_TXN INT PD USBPOP|_G2 USB_EXTA P 4383
R2400 ReA02 Re404 R2408 Ni neveh- GLCI oo PCIE_ENET_R2D C P 28 _|PETPS/ GLAN_TXP INT PD USBPIN| b5 USBE_M NI _N P
1BW B B B - H USB M NI _P
M:_ Ll\év M:_lu\év M:_lu\év M:-lL INT PD USBP1P (B 34 83
402, 402, 402, 4025 o ssegy—oPl _SCLK_R 23 |SPI_CLK INT PU o | !NT PD USBP2N_H2 USB_EXTD N @D 0w
53 sG> ?EI S(lez (R:EL<ROE I B23 SPI _CS0* ~ | INT PO USBP2P|_HL £S EXTDRZ N B o
<1> * 7 44 83
'R2401 | |'R2403 | |'R2405 |'R2407 | |'R2409 e B A i I oo CAvERATP @
10K 10K 10K 10K 10K wssqgy SPIL_SI_R D23 |sPi_mosi ity @ USE TR N D7
5% 5% 5% 5% 5% INT PD  USBPAN[_KS CBD ™
i i 1 i i o @ SPL_S0 E211SPI_M SO 1T pu (T P> USBPAR]_Ka USB_I R_P P
2492 2402 2492 2402 2402 INT PO USBPSN|_K2 USB_TPAD N o 0
43 13 TR USB_EXTA OC L AJ19 ~oCco* LINT PO USBPSP|_K1 USB_TPAD_P B 7 8
1 or—SB_GPI A0 AGL6 OC1*/ GPI 040 [INT PD USBP6N|_L3 USB BT_N B 70 0
3 TR USB EXTD OC L AGL5 OC2*/ GPI 041 INT PO USBP6P|_L2 USB BT_P B ™
56 13 qom— WOW EN AE15 OC3*/ GPI 042 ~ | INT PD USBP7N_Mb USB_EXTB_N B 3 3
1 o PM LATRI GGER L AF15 |Oca*/ GPI 043 usB 9 INT PD USBP7P|_Mt USB EXTB_P CB 34 0
13 ooT} EXTGPU_LVDS_EN AGL7 OC5*/ GPI 29 j | '\T PD USBPBNL_MR USB_EXCARD N B 2 w3
13 o} SB_GPI B0 ADI12 ~OC6*/ GPI CBO INT PD USBPSPL_ML USB_EXCARD P B 4 w3
s 13 TRy USB EXTB_OC L AJ18 ~OC7*/ GPI OB1 INT PD  USBPON__N3 USB_EXTC N B 0
15 31 [TRY EXCARD OC L AD14 ~OC8* LiNT PO USBPOP| N2 USB_EXTC P aD o
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o+ = > BCL_AD<0> D20 _|ADO | CH8M REQ* e POl _FWREQ L o e o — | |
84 38 > E19 |ADL BGA INT PU GNTO* D7 V 38 84 |
os :m% PCl _AD<2> D19 |Ape (3 oF 6)  REQI*/GPlcBo|El8  PCl _REQL L g s N Boor LPGepl L o | I/_Fﬂ :
o s Ery POl _AD<3> A20 |ADB INT PU GNT1*/ GPI GB1|,C18  TP_SB_GPI Ob1 = oD 7 7 | LPC 1
o1 35 g@y PCl _AD<4> D17 |AD4 REQ*/ GPl 062|5B19  PCl _REQR_L am o o R0415 | ‘
Y i PCl _ AD<5> A21 |ADS INT PU GNT2*/ GPI CB63|,F18 TP_SB_GPI G563 K SPI 0 I
os s0gm>PCl _AD<6> A9 |aDs REQB*/ Pl CbajpA1l  ODD RST SVTOL L oy iz w0 AT : ‘
o Z% Eg _ﬁigz iiz ﬁg; INT PU ONT3*/ GPI 0BS,CL0 TP SB GPI OBS 23’5'2“41 o | NOTE: GNTO# HAS INT PU; ENABLED ONLY WHEN PCI RST#=0 AND PWROK=H :
os sogmy POl _AD<9> B16 |ADo Pa oBeor|pc17 POl _C BE L<0> By e o SRgl egt P hr RV b dG'e\‘ng# Lt | _ _ _ _SPI_CS# HAS INT PU (NOMINAL=20K S| MAATI ON=ISK-35K)
os 30 o> POl _AD<10> A2 |pp10 oBelr| E15 PCl_C BE L<1> oy o o Yy utt.
84 38 B PCl _AD<11> E16 |AD11 aBe2xlnF16 PCl _C BE L<2> CBD % 80
oa s0ggyPCl _AD<12> Al4 |AD12 aBesr|,E17z  PCl_C BE L<3> B % o4 —PP3V3 SO SB PCl
oa s0cgyPCl _AD<13> Gl6 |AD13 °
os soggryPCl _AD<14> A15 |ADL4 IRDY*|nc8  PCl _| RDY_L (B 24 % o4 e POl FRAME L R2423 2 8. 9K
o saggry PCl AD<15> B6 |AD15 PAR_ D9 PCl _PAR B 3 o e PO IRDY L R2424 2 8 oK
os sngEyPCl_AD<16> Cll |AD16 PCIRST*|5G6  PCl _RST_L oo 7 2 PC_TRDY L R2425 2 8 oK
« nggrs POl _AD<17> 29 |AD17 DEvsEL+ |16 PCI_DEVSEL L P o PO _STOP L R2426 2 8. 2K
w s oy POl _AD<18> D11 Ao PeRRe A7 POl _PERR L o 2o 50 o v w0 POl _SERR_L R2427 1 ,\\VV5 g oK
5 38 PCl _AD<19> B12 |AD19 pLOcKk* |,B7 _ PCl _LOCK L 24 84 o4 e 2 *
D> > 01 30 2« PCl _DEVSEL_L RZ2478 2 8.2K
oa s0gg—yPCl _AD<20> c12 |AD20 SERR*|F10  PCl SERR L (B 24 % o4 e PO PERR L R2430 2 8 9K
oa soggyPCl _AD<21> D0 |AD21 stop+|,c16 PCl _STOP L (B 24 % o4 POl LOCK L R2429 2 8 9K
o asaggry PCl _AD<22> c7_|Ap22 TRDY* |4.C9 PCl _TRDY_L oy 20 20 o oz *
ot soqmry PCl _AD<23> F13_|acea FravEs o1z POl _FRANE L o 4 5 w50 PCl_FWREQ L R2432 , 2 8. 2K
o ssgary POl _AD<24> E11 |aD2a sz PO_REQL L R2431 2 8 2K
os s qmy PCl _AD<25> E13 |AD2S PLTRST* |,aGea PLT RST3I3_M < o7 o 2a PO_REQR_L RZA33 2 8. 2K
- PCl _AD<26> E12 |AD26 paclkl Blo POl _CLK a0 85 R2437
ey POl _AD<27> D6 |ano INTPU PAEFlLGr TP PCL_PNE L < B L RI4A36 T
o 9> Eg ﬁggz AG_jAD28 o2 INT_PIRQC L R2438 2 8. 2K
g PA_AD<29> E8 |AD29 sa s 20 | NT_PIRQD L RZ243Y 2 8. 2K
B D31 D56 ADS0 on 2o INT_PIRQE L RZ440 2 100K
o ST A3 ADGL o020 INT_PIRQE L RZ441 2 8 2K
o 2eqamy | NT_PIRQA L Ea fp1 row | NTERRPT U Py poecpicojes | INT PILRCE L o e 22 20 _ODD_PWR EN_L R2442 . 2 8 2K
os ey | NT_PI ROB L B5 Pl RQB* PIRQF*/ GPl a8y Gl1 | NT_PI ROF L (B 24 04
os ey NT_PIRQC L C5 4Pl RQC PI RQG*/ GPl 4|y F12 DVI _HOTPLUG DET a7
04 30 20y NT_PI RQD L A10 APl RQD* Pl RQH/ GPl o6jnB3  ODD PVWR EN L [ooTy 24 42
FireWre | NT*

External A
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25225 _=PP3V3_S0_SB GPI O

s _=PP3V3_S5_SB GPI O
NO_REBOOT_MODE *R2535
'R2500 'R2551 'R2553 'R2504 'R2506 'R2510 R25322 10K R2533?| |?R2534
1K 8. 2K 8. 2K 10K 10K 1K 10K 5% 10K 10K
AT AT AT AT AT AT oM T BW e B BW 274
VE-LF VE-LF VE-LF VE-LF VE-LF VE-LF [ridie 1%'2“ MY e
2402 2402 2402 2402 2402 2402 uU2300 402 ¢ 402 ¢ 1402
NO STUFF 53 48 SMB_CLK AJ26 |SMBCLK | CHBM  saTAoce/ aPl co1| AJ12 RSVD EXTGPU_LVDS EN
E> jlesing
R2502* R2550* R2552* R2547? R2505* R2507* s s gy SVB_DATA ADL9 |SVBDATA BA SATA1GP/ GPI O19|_AJ10 SATA B DET_L
10K 10K 10K 10K 8. 2K 8.2K TP_CLINK_ WAN RESET_L A1 LI NKALERT* (4 O 6) o satazces cpi cs6|_AF11 SB_GPI 086
) ) ) o
i i i i i i D SNE e DATA e ot g | BB S e e e T e
2 2 2 1 2 2 O [ ” CLK14| A® SB _CLK14P3M TI MER (TR %0 5
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a7 15 45 7 oo PM SUS_STAT L E4 |SUS_STAT*/ LPCPD* o] SUSCLK|_D3 SUS CLK SB oS
45 28 7 PM SYSRST_L ADL5 ~SYS_RESET*
™ - stp_sa*,a@a  PM SLP_S3_L [ 7 36 40 45 o
10 9> PM BMBUSY L AGL2 ~BMBUSY*/ GPI D SLp s4xAF21  TP_PM SLP_S4_L
- LI NDACARD | . sLp_ss+[,Apl8  PM SLP_S5_L [om 7 45 46
ARy CA GPl O A2 SVBALERT*/ GPI O11 o4 STATE) Pl o6l apz  PM S4_ STATE. L
w27 o PM STPPCI_L AE20 JSTP_POI+/ GPI OL5 _ [T 7 45 6
w0 20 7 qom—PM_STPCPU_L AGL8 (STP_CPU/ GPI (5, PWRK|_AE23  PM SB_PWROK w7 o 2
4 .
s PM CLKRUN L % PM DPRSLPVR A NOTE: DPRSLPVR HAS | NT 20K PD ENABLED
fme oo £ Ve L AHLLQCLKRON/ GPI CB2 DPRSLPVRI GPI 016\ -ATL4 o BATLON L T * e - AT BOOT/ RESET FOR STRAPPI NG FUNCTI ON
35 34 AE17 ~WAKE* 2 25 45 .
2 I SrR RO Ae1s Jem ro 5 BATLOW A2 @ PM LAN_ENABLE nust remmin deasset ed
O PM THRM L ACL3 THRME INT PU PWRBTN L G2 PM_PWRBTN_L am until VccCL3_3, VccLAN3_3 and VccLAN1_05
o have been up for at |east 1ns.
2 7 oy YR_PWRGD CLKEN AJ20 [VRVPWRGD g LAN_RST* |~ AH20  PM LAN ENABLE any 7o
TP_SB TP7 A22 |TP7 & RSVRST* |, A7 PM RSMRST_L . T
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nnos C o =
s _SB_GPI O6 AJ9 |TACH2/ GPI 0B See note bel ow R2'150204K1 1|1Q()2K525
s [Ny SMC_RUNTI ME_SCI _L AH9 _|TACHB/ GPI O7 CLPWROK|_E3 =SB_CLI NK_MPVROK ang e 506 5%
5 13 TR SMC WAKE_SCI _ L AE16 Pl o8 116w Lrisw
2s @ LAN_PHYPC ACL9_|GPI O12 sLP mlyai2s  TP_PM SLP_M L 4025 2402
28 25 EXTGPU _RST_L AGB |TACHO/ GPI OL7
Resu = MADL
SB_GPI 018 AH12 |GPI 018 ° CL_CLKO| _F23 CLINK NB_CLK B 16 80 BP3V3 S0 SB CLINKO .
TP_SB_GPI Q20 AE11 _|GPI 020 |INT PD % c_ckil AE18 TP _CLINK_ WAN CLK — N
SB_SCLOCK AGI0_|SCLOCKI GPI 22 E R2526
s _SATA B PWR EN L AHP5 |QRT_STATEO/ GPI C27 = CL_DATAO|_F22 CLI NK_NB_DATA @ 1 0 1%
»» _FWH MFG MODE ADL6 |QRT_STATE1/ GPI C28 & CL_pATA1| AF19 TP_CLI NK_W.AN DATA k’giﬁzv
20 SB_SATA CLKREQ L AGL3 SATACLKREQ*/ GPl 085 = 2*
<t
» SB_SLOAD AF9 |SLOAD/ GPI C88 Q cL_VRero| D24 ss SB_CLI NK_VREFO
SB_SDATAQUT<0> AJ11 |SDATAQUTO/ GPI CB9 '5 CcL_VREF1| AH23 ss SB_CLI NK_VREF1
SB_SDATAQUT<1> ADLO |SDATAQUT1/ GPl 048 INTPU CL_RST*AJ23  CLI NK_NB_RESET_L o 1%3527
SB_SPKR o s
AD9_ISPKR INT PD NEM LED GPI cpa| A127  ARB DETECT_L - ew
w07 oy NB_SB_SYNC L AJ13 |MCH_SYNC* B | ME_EC_ALERT/GPICl0|_Al24  SB GPIO10_CL1 P 62"
TP SB TP3 A321 1TP3 INT PU = EC_ME_ALERT/ GPI O14| AF22 SB_GPI Ol4_CL2 25
Test access required VOL_EN/ GPI 0ol_AGL9 3 WOL_EN
for XOR chain testing.
’ ReP&w.
NOTE: | CH CLPWRCOK i nput nust be PWRGD signal for 5% —
PP3V3_SOM PP3V3_SOMAOL, PP1V8_S3M PP1V25_SOM ey =PP3V3 S5 SB CLINKL ,
PP1V05_SOM PPOV9_S3M and PPOV9_SOM 4022 )
If ME/AMT is not used, short CLPVROK to PWRCK. R2528
= /6w
M- LF
2402
'R2529
4. 53K
R2530  =pp3v3 SO _SB GPIO .1 2
10K
5 SATA B_PWR EN L 1 2
1%
1/16W
R2531 Vo5~ -
w2 PCl_PME_FW L . 10K,
16w
Vios™ R2596
. SB_GPI 06 . 10K,
27255 _=PP3V3_S5_SB /78w
R2597 Vios™
2 2 [EXTGPU RST_L L 10K,
'R2511 |'R2515 |’R2514 /76w
10K 10K 100K VEF
5% 5% 5% 402
[ryiis [ritis it
L 452 2402 1402 R2536 =PP3V3_S5_SB 0 25 27
LI NDACARD_GPI O - 5 4 s PMRI_L 1 2
ARB_DETECT L i
FWH_MFG MODE .. Y R2544
02 n
1NCGTL{|:2F ARB_ONLY .. PM BATLOWL ¢ 8. 2K, SB Pwr Mgt, GPI O, dink
525 52 516 178w SYNC_MASTER=T9_ NOVE SYNC_DATE=03/ 16/ 2007
Pow Pow R%glfﬁ Mios™ NOTI CE OF PROPRI ETARY PROPERTY
2402 2402 2s _LAN_PHYPC 1 2
1% PROPERTY O ASPL ECMPUTER I NG THE | POSSESSaR "
%/{:}E‘év R2598 AGREES TO THE FOLLOWNG . SSR
402 1OK | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
= s SB_GPI O10_CL1 1 2 Il NOT TO REPRODUCE CR COPY I T
1/110/I§W 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
ML
SB GPl O14 CL2 R%glﬂ'6 405; SI ZE | DRAW NG NUVBER REV.
w . N 2 D 051- 7413 11.0.0
1/16W
e @ APPLE | NC. e oo " ag
NONE

8 7 6 5 4 3 | 2 1




6

4

AB24
AC11
ACl14
AC25
AC26
AC27
AD17
AD20
AD28
AD29

AD3

AD4

ADS

AE12

AE22

F15

U2300
I CH8M

(5 OF 6)
oM T

VSS_NCTI

E

L26

P29

R11

R12

R15

AJ29

Current nunbers from | CH8M Max Power Estinmates Rev 2.0, doc

6 uA SO-G3

1 mA SO- S5

657

47

1080 mA

(VCC1_5 A total)

10

19 mA SO, 278
63 M ML & WOL

23 M
80 mA

1 m

28 27 23

27 24 23

#610194.

PP3V3_G3_SB_RTC

AD25

PP5V_S0_SB_V5REF

PP5V_S5_SB_V5REF_SUS

PP1V5_S0_SB_VCCl_5_B

IVCCRTC
N

|V5SREF
7

\VSREF_SUS

U2300
I CH8M

BGA
(6 OF 6)
oM T

PP1V5_SO_SB_VCCSATAPLL

J23
J24

K25

VCcCl_5_B

VCCA3GP

=PP1V5_S0_SB_VCCl1_5_A_ ARX

[VCCSATAPLL

=PP1V5_S0_SB_VCCl_5_A ATX

VCCl_5_A

=PP1V5_S0_SB VCCl1_5_A

VCCl_5_A

ATX

AC10

AC9

AA6

G12
G17.

~
IVCC1_5_A
.

N
IVCC1_5_A
s

=PP1V5_S0_SB_VCCl_5_A_USB_CORE

=PP1V5_S0_SB VCCUSBPLL

AC7
AD?7

D1

TP_VCCLANL_05_I NTERNAL _REGI1

CC1_5_A

~
IVCC1_5_A
s

I\VCCUSBPLL

F1

SENp

VCCl_5_A

USB CORE

F17

TP_VCCLANL_05_I| NTERNAL _REG2

Gl8

=PP3V3_SOMNOL_SB VCCCL3_3

F20

PP1V5_S0_SB_VCCG ANPLL

@1

Vocl_5_A24

N
VCCLAN1_05
B

N

VCCCL3_3
2

A24

=PP1V5_S0_SB_VCCG . AN1_5

B27

=PP3V3_S0_SB VCCG.AN3_3

B28

IVCCGLANPLL

1

B26
A26

'CCGLANL_5

IVCCGLAN3_3

GLAN POVER

VCCP CORE

| DE

PCl

VCCPSUS

VCCPUSB

Al3

=PPVCORE_SO0_SB 827

C13

VCC1_05

Vvi2

VCCDM PLL

R29

PP1V5_S0_SB_VCCDM PLL 27

AE28

=PP1V25_S0_SB_DM 827

VCC_DM
N

AE29

AC23

=PP1V05_S0_SB_CPU_| O o2

.
V_CPU_I O
~

AC24

AF29

=PP3V3_S0_SB VCC3_3_DM 827

VCC3_3

VCC3_3

=PP3V3_S0_SB VCC3_3_SATA 827

=PP3V3_S0_SB VCC3_3_VCCPCORE .

=PP3V3_S0_SB VCC3_3_I| DE 827

=PP3V3_S0_SB_VCC3_3_PCl o2

D13

F11

VCCHDA|

AC12

=PP3V3R1V5_S0_SB_VCCHDA 827

VCCSUSHDA|

AD11

=PP3V3_S5_SB 3V3_VCCSUSHDA .,

J6

TP_VCCSUS1_05_I NTERNAL _REGI1

2
VCCSUS1_05
~

AF20

TP_VCCSUS1_05_I NTERNAL _REG2

VCCSUS1_5

AC16

TP_VCCSUS1_5_1 NTERNAL REGI1

VCCSUS1_5

J7

TP_VCCSUS1_5_1 NTERNAL _REGQ2

VCCSUS3_3

=PP3V3_S5_SB VCCSUS3_3 827

AC18

AC21

AC22

VCCSUS3_3

AR0

AH28

=PP3V3_S5_SB VCCSUS3_3_USB ;.

VCCSUS3_3

BB

VCCCL1_05

@2

TP_VCCCL1_05_1 NTERNAL _REG

veecL1_s

A22

VCCCL1_5V

1130 mA

23 M

50 mA

442 mA

(VCC3_3 total)

NOTE:
32 M

11 mA SO,
1 mA S3-S5

117 mA SO,
44 mA S3-S5

(VCCSUS3_3 total )

F19

=PP3V3_SOMAOL_SB_VCCLAN3_3 827

2
VCCLAN3_3
~

VccHDA and VccSusHDA can be 1.5V or
dependi ng on VIO of HD Audi o interface.

3.3V

Current figures provided assune 1.5V.

SB Power & Ground

SYNC_MASTER=T9_NOVE

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

APPLE | NC.

SI ZE | DRAW NG NUMBER
D 051- 7413

SYNC_DATE=03/ 16/ 2007

REV.

11.0.0

SCALE
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4 3

2 1

| CH VCCRTC BYPASS I CH VCC_PAUX/ VCCLAN3_3 BYPASS I CH VCC1_5_A/ ARX BYPASS
50 _=PP3V3_S5_SB (1 CH RTC 3.3V PWR) (1CH LAN |/ F BUFFER 3.3V PWR) (ICH LOG C& O ARX] 1.5V PWR)
. _=PP5V_S5_SB I CH VBREF_SUS Filter & Fol | ower —
— 0.6 UA G3 220 22 _PP3V3_G3_SB RTC 38 mMA SO / 65 _=PP3V3_SOMAOL_SB_VCCLAN3_3 s _=PP1V5_SO_SB VCCl 5_A_ARX
(ICH Ref erence for 5V Tol erance on Resume Wl | |nputs) Y 114 mMA ML & WOL s =PP3V3_SOMAOL_SB vCCCL3 3  — |
’ D2702 Do e oLl PLACEI\/ENT NOTE: 1C2711
/| BAT54DW 1C2729 |1C2730 , PLACEVENT NOTE: 1C2719 ' PLACE < 2.54MM OF SB ON SECONDARY OR | Iy
g SOT-363 ?go,lUF - ?EC}UF PLACE CAP UNDER SB NEAR PI NS - ?go,lUF ' 3. 56MM ON PRI MARY NEAR PI NS AE7. AJ7 2 é‘nﬁ
2 1Y 2 1Y 'F19 AND G20 28 e e e e
PP5V S5 SB_VBREE_SUS . 485 T ‘ 485
ey B = h
= 1 m SO-S5 e s s s T T T T T s L =
T e LA PLACEIVENT NOTE: .= | CH | DE/ VOC3_3 BYPASS —_ I CH VCC1_5_A/ ATX BYPASS D
0% PLACEI\/ENT NOTE: PLACE CAPS NEAR PI N AD25 OF SB - (1 CH LOG C&l O ATX] 1.5V PWR)
i o TR A TR P AVeS U SR ‘ (ICH IDE 1/0 3.3V PWR) ©
X35 ' PLACE C2704 < 2.54MM OF PIN G4 OF SB 5 o _=PP1V5_SO_SB_VCCI_5_A_ATX
| ON SECONDARY SI DE CR 3. 56MV ON PRI MARY. | CH VCCSUS3_3 BYPASS s =PP3V3_SO_SB VO3 3 | DE L
(1 CH SUSPEND 3. 3V PWR) PLACENEN% NoTE: T T T T T T ch725 1080 mA<| " PLACEMENT NOTE: 1 (132F714
— .« =PP3V3_S5_SB VCCSUS3_3 ' PLACE < 2.54MM OF SB ON SECONDARY O?‘ oL UF 0| | PLACE < 2. 54V OF ﬁEAg\‘PISEC;—\)(\:IJI?ARXCSOQ — 1%,
» _=PP3V3_S0_SB ''3.56MM ON PRI MARY NEAR PI NS AA3. 2 g}{ o |2 2OV PREVARY REAR PN AL A , M
. =PP5V_S0_SB ICH VBREF Filter & Follower [ e e e s oo 4 8
(I CH Reference for 5V Tol erance on Core Wl | |nputs) 1 g217U:F‘$:1 1 g217U:F‘$:4 1 > =
. L0 = ~ I CH USB CORE/ VCC1_5_A BYPASS
% % —2
7, EE%?%N ~ 2 %g\g{ 2 %g\g{ (1 CH USB CORE 1.5V PWR)
6 S s 5 _=PP3V3_S0_SB VCC3_3_SATA 5 _=PP1V5_SO_SB VCCl 5_A_ USB CORE
o
PP5V SO SB_V5REF ., 117 mA SO / = | PLACEMENT NOTE: i "PLACEMENT NOTE: ) JiC2738 " PLACEMENT NOTE: ) JiC2712 —
T§ = FEB: 44 mA S3- S5 0 PLACE CAPS NEAR PI NS AC18. . AH28 ' PLACE < 2.54MM OF SB ON SECONDARY o UF ' PLACE < 2.54MM OF SB ON SECONDARY OR o UF
03 1 m § ****************** : msseNMONPMMARYNEARPlNADz z%}z{’ ' 3.56MM ON PRI MARY NEAR PINS F1.. M z%}z{’
7777777777777777777777777777777777777777777 4 e 4
18y PLACEI\/ENT NOTE: I CH USB/ VCCSUS3_3 BYPASS
X5 ' PLACE C2703 < 2.54MM OF PIN A16..T7 OF SB g (1 CH SUSPEND USB 3.3V PWR) ~ = =
Lo,\l ,S% , ,DA,RY, S,l I?E,q? ,3 ,5§W w l?Rl, N{QR7Y _ o 3 265 _=PP3V3_S5_SB VCCSUS3_3_USB g o | CH VCCUSBPLL BYPASS
,,,,,,,,,,,, ] (ICH USB PLL 1.5V PWR)
PLACEIVENT NOTE: £C2733 442 mA s _=PP3V3_S0_SB_VCC3_3_DM N
' PLACE CAP NEAR PINS = —— 4, 7UF o\ T T T o737 10 m wo ZPPLVE SO SB VCOUSBRLL
'P6. . R6 2 &3y, g PLACEMENT NOTE: 1c2737 s s s T T T T o - oy
************ v s ' PLACE CAP < 2. 54MVl OF SB ON SECONDARY —— Qo E'[ﬁg“’g‘;l'g'o,zgm PIN DL OF S8 2115
,,,,,,,,,,,,,,,,,,,, 1 2| 'OR 3.56MM ON PRI MARY NEAR PI N AF29 zxg}f Z;g
PLACEI\/ENT NOTE: , L e 402 %85
' PLACE C2700 & C2705-07 < 2.54MM OF SB 1
' ON_SECONDARY SI DE OR 3. 56MM ON PRI MARY = ==
‘
| O STRI BUTED BETVEEN ARS..V23 | I oH Voot 5_B Bypass | CH PO/ VCC3.3 BYPASS
—2= (ICH PCl 1/0 3.3V PWR)
L2700 (I 1GLCA C 1.5V PWR) 50 m s _=PP1V25_SO_SB DM
. =PP1Vv5 S0 _sB FERR- 330- OHM 1. 5A PP1V5 SO SB VCCl 5 B . 24 2 e ZPPEVE SO SBVCGS 3 PO T e
837 mA LYY YL RETR W BTFES: 3 | PLACEMENT NOTE: K (2:2U7F39
0805- 1 NARE. BASESTRUE 657 M 1 1 1 PLACE < 2.54MM OF SB ON SECONDARY 22
C27001, C2705 C2706 Q7 8217U2p6 ,,82173;7 1 8217U2p8 'OR 3.56MM ON PRI MARY NEAR PI N AE29: 2 &ﬁmm
220" | -2 U 2ok Ay Tl Tl SR
Y 2 CERM: X5R CERM: X5R CERML 202 202 202 L
CRICPF E 805-3 05- 603 =
,,,,,,,,,,,,,,,,,,, | CH CORE/ VCC1_05 BYPASS | —
L PLACEI\/ENT NOTE: = (1 CH CORE 1. 05V PWR)
= ' DI STRIBUTE I N PClI SECTI ON OF SB
| 1130 mA . s _=PPVCORE_SO_SB
=PP1V5_SO_SB VCCGLANL 5 ., _NEARPINS A8 ... F11 ‘
— 80 MA —
,,,,,,,,,,,,,,,, ‘ | CH VCCHDA BYPASS
PLACEI\/ENT NOTE: 1 513277'356 (I CH I NTEL HDA CORE 3. 3V/ 1.5V PWR)
PLACE C2736 NEAR PIN B27.. /§2§ j— gdgmvu 32 m 2 s =PP3V3R1V5_S0_SB_VCCHDA
2 g5 (@1.5V) L,
PLACEMENT NOTE: B O e
= 'PLACE < 2.54MM OF SB ON SECONDARY ot UF PLACEI\/ENT NOTE: =
' OR 3.56MM ON PRI MARY NEAR PI N AC12 2 gg{’ PLACE CAPS AT EDGE OF SB
,,,,,,,,,,,,,,,,,,,, X
I CH VCCGLANPLL Filter
(1CH GLAN PLL PWR) = I CH V_CPU_| O BYPASS
PP1V5_SO_SB_VCOCGLANPLL | CH VCCSUSHDA BYPASS (1CH CPU 1/0 1. 05V PUWR)
= (1'CH I NTEL HDA SUSPEND 3.3V/ 1.5V PWR) 1 m 2220 _=PP1VO5_S0_SB CPU | O
33 m 1 C2732 33 m 11 mA SO / s =PP3V3_S5_SB_3V3_VCCSUSHDA
L5450 1M S3-S5,_ - _ LC2741
I PR - —- 2% (@1.5V) PLACEMENT NOTE: 1
6, 3'
, PLACEMENT NOTE: 2 & 'PLACE < 2.54MVl OF SB ON SECONDARY & —— 0, 1UF
PLACE CAPS < 2.54MM OF SB ON SECCNDARY 'OR 3. 56MM ON PRI MARY NEAR PIN ADll 2 4
"OR 3.56MM ON PRIMARY NEAR PIN A24 ' | (B o SOVMEI PREIVAIRY, NEAR TN ADLS X35
,,,,,,,,,,,,,,,,,,,,,, ‘
B ) = 7PL7A(7:EI§/ENT7 NOTEE =
L2702 ;F’&V%TQE'ELPS\'R')“” | PLACE NEAR PINS AC23, AC24 CF SB | —
RZZBS 10UH 100MA PP1V5_ SO SB VOCSATAPLL
1Ann2  PP1V5 SO SB VCCSATAPLL F 1 2 :
1/510/§w KL SEM\A 47
Yiow VOLTAGE=T. 5V mA
402 =
,,,,,,,,,,,,,,,,,,,,, ”
| PLACEMENT NOTE: gg{ 2 :
PLACE CAPS < 2.54MVM OF SB ON SECONDARY, °© 402
"OR 3.56MV ON PRI MARY NEAR PI N AJ6
,,,,,,,,,,,,,,,,,,,,, ‘ -
= SB Decoupl i ng
I CH VCCDM PLL Filter SYNC_MASTER=T9_NOVE SYNC_DATE=01/ 17/ 2007
L2703 (1cH DM PLL PVR) NOTI CE OF PROPRI ETARY PROPERTY
RZZOO 1.0UH 0. 5A PP1V5 SO SB VOCDM PLL
2 PP1V5_SO_SB VCCDM PLL_F 1 2 : THE LINFCRIAT| ON| CONTAINED HEREIN 1S THE PROPR ETARY
Wg% AGREES TO THE FOLLOW NG
M:l(a\év AGE=T. 5V | 23 mMA | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
603 = Il NOT TO REPRODUCE OR COPY | T
‘rP7LA7CéM75N:I'7rOT7 é: ”””””” ‘ ng 5 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
PLACE CAPS < 2.54MM OF SB ON . ST ZE | DRAW NG NUVBER REV.
| SECNDARY S| DE CR 3. 56MM ON PRI MARY D 0517413 | 11.0.0
= Caj APPLE | NC. = — =
A e 27 89
Current nunbers from | CH8M Max Power Estinmates Rev 2.0, doc #610194.




RTC Power Sources

Coi n-Cel | Connect or
CRI TI CAL D2805 PP3V3_G3_SB RTC ;202
J2800 BATSADW NEERSWLTHEO 2 i
BMD2B- ACHKS. GAN-TF- LF- SN- M =PP3V42_GBH_SB_RTC SOT- 363 R2806
- e 20K
O=2 Lo g s 2 , SB RTC RST_L
R218KOO I %1 W Ny N N =
1 : PPVBATT 2 1 PPVBATT RTC R FENIE R2805! 160 1 C2806
2 M NERESR- W'BﬁEB 3 5% M NERERR W'BﬁEB m L 1M oz it
VOLTAGE=3. 3V M:lg'\gv VOLTAGE=3. 3V NC__Sne  ndZ NG Milg% I g‘,\ﬁ
| — - L
C 4 s 402
NOTE: R2800 and D2805 form the doubl e- z 1
51850487 fault protection for RTC battery. C28051 -
%U@)z SB_SM | NTRUDER L ooy 25
= o

System Reset "Button"

. _=PP3V3_S5_SB PM

SB RTC Cryst al

23

SB RTC X1 11RO2K825
R2811* | TP&XDP ?“‘iﬁ\év
1%’0\/4 R2826 |24b2
MDY 10 rmy_ XDP_DBRESET_L 1,7 2 , PM SYSRST L o - 25 s
2 5% oM T
SB RTC X2 leﬁ}@/ 'R2820
SI LK_PART=SYS RST : 9,
Thi s part is never stuffed, ) ;E\é’

it provides a set of pads
on the board to short or
to solder a reset button. =

PWROK Circuit

=PP3V3_S0_SB PM

VRVPWRGED | nvert er

20 s _=PP3V3_S0_SB_PM 28 8

5 Mc74VHC1IG08
SC70

’j = NGgavHe1 G0 w07y VR_PWRGOOD_DELAY 1
4 VR PWRGD CLKEN . a PM SB_PWROK -
o o YR_PWRGD CLKEN_ L :| 2830 = o 0 45 (rmy_ALL_SYS_PVRGD 2 U2849 o>
3 3 'R2840
R2841! 16K
1K Jew
= iy 2462
402

CPU VCor e For cePSI

| MWP6_PSI _L oo s

CPUPSI L
* D WAKE BASESTRUE —

Pl at f or m Reset Connecti ons
Unbuf f er ed

%2800
7 (D ke BhSes e 1 A 2 NB_RESET L o+ 50
R2861 M:lg}é"
1%2 40 FWPLT_RST L )
5%
M:.lg}é" R2862
40 1,100, smc LRESET L S
5%
R2863 M:lg}é"
1,0 2 40 DEBUG RESET_L o
5%
b Rg864
L{jA2LIO PLT RST L —
R2865  iifw
1.0, 2 Gos ENET_RESET L [ =
5%
178w
hob™
. =PP3V3_S0_RSTBUF
s 5_MC74VHCLGO8 RrR2881
0
4 GPU RESET R L 1 2 GPU RESET L 7 65
s frmy_EXTGPU_RST_L .| 2880 15;/ oD
C2880 1 oz
C% %
PClI Reset Connecti ons
%2800
2y POL_RST_L LAz POL_FWRST L o =
1By
Mook
SB M sc

SYNC_MASTER=( T9_M._B)

SYNC_DATE=08/ 24/ 2006 A

PROPERT APPLE COVPUTES INC. THE POSSE!
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

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N IS THE PR%RI ETARY

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
Cf( APPLE | NC. e = =
) . 28 89
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2902
R2901 FERR-120-OHM 1. 5A —pp3v3_SOM CK505 , 20 s
2

PP3V3_SOM c1<§r9m5 VDD48 . 1,225 1
- - 3mm 0402
VOLTAGESS. 3V C2909 ﬂ L C2910 HigY 12011
0.1UF TOUF 40
e : b
55 &
.2901 =
w020 s _=PP3V3_SOM CK505 FERR- 120- OHW- 1. 5A
i 1YY Y L2 PP3V3 SOM CK505_VDD CPU SRC , : ‘ PP3V3 SOM CK505_VDD PCI . o
0402 N “Eg;w BHES: 3im @!EEEE“QE ng BHES: 3im
C290% a C21900F1: 1 1 C2}9U(22 1 C2}9U(g3 1 C2}9U(g4 1 CZ}QUQS 1 C2}9U(26 A C2911;2: ngllié 1 1 (%925%14
) o —— Y49 — Y9 o o - B )
=3 TR I A e A W e
02 603 402 402 402 402 402 402 402 603
03 = =
FERR- 1 o- OHMW 1. 5A R2900 R2902
1YY Y L2 Ppshve s%r%%%%;os VDDA R 12,2 2 Psths SOB%/IE%KSOS VDDA Ppshve SOM 0<505 VDD REF 1A 2
0402 ] 5% R m : 5%
LhEe A e GRS i o7 i 1 C2908 BT 16 i JiC2916 e
102Lé;; ::? Q}LUF 0.1 F; %OQ,UF
Gx\fz ZXE\F{ >;|:<\F{2 2x'é‘/
&5 405 N 485 &85
= o 9 35 2 YNEs =
CRI Tl CAL |
Y2901 Sy 8B ng One 0. 1uF per power pin (place at pin).
NEED TO CHECK CAP VALUE 1431818 8 gw g\ g gx One 10uF cap per rail.
’ 1Lf
5X3. 2-SM
989 1C2990 MT
7 SPF Pa_stop+ |56 PM STPPOI L am s
c%\gﬁ 2 30 42909 crustom o 55 PM STPCRU L o > From I CH
s oA 5 cPu_0+ |44 CK505_CPUO_N -
- cPU o[ 45 CK505_CPUO_P o % 5 > CPU Host O ock (FSB/ 4)
CK505_XTAL_| N 51 |xTAL IN
- - CPU 1_McH |41 CK505_CPUL_N ory o 8
CK505_XTAL_OUT 50 lxrAL_our cPu_1_mcH 42 CK505_CPUL_P oo w0 s > GMCH Host O ock (FSB/ 4)
CPU_I TP*/ SRC_10* 536 CK505_CPU2 | TP_SRCI10_N o %0 5
 _PP3V3 S0 CK505 = (-~ OK505_ESBTEST_MODE s jes e mest vepe & 1 PPy Gs05_CPU2LI TPLSROLO P 3o > | TP/ XDP Host O ock (FSB/ 4)
XDP | FWPCI 33Mz s 50 o CK505_PCl 1_CLK 57 pai_1 SRC_0*/LCD_CLk* |, 11 CK505_LVDS N o % 8 .
R2903!| Spare 33Mz o w0 om CK505_PCl 2 CLK 58 lpar 2 SRC_0/LCD_CLK[_10 CK505_LVDS P oD = s > GMCH Di splay PLL B 100MHz (Int GFX)
105 SMC LPC 33MHz 5 30 ¢OOT} CK505_PCl 3_CLK 63 |Pcl_3 1xl.14 CK505 SRC1 N
leév@ Spare 33MHz os 30 o} CK505_PCl 4_CLK 64 ol _4 S B CKE05 SRGL P o 0 o
b5, Spare 33MHz 0 2 CK505_PCl 5_CLK_FCTSEL 65 |pci _5/FCT_ SRC_1 @D * = GPU PCl e 100MHz (Ext GFX)
2 Li nda/ LPC+ 33M-z > (|Cl\:rF %Bl‘) CQKREQ 1* |19  CK505_CLKREQL L am
CK505_PCl FO_CLK_I TPEN I nda 68 |pai £ or1 TP EN (1 NT POy NT PO
< I CH PO 33ME CK505 POl FL CLK ) SRC 2+ |,16 CK505_SRC2_N o %0 55
R e POFL src 2| 15 CK505_SRC2_P oD w 5 > ICH DM/ PCl e 100MHz
40 =SMBUS_CK505_SCL 47 sa
ey —r s ple 005 09 - -
(%R%%* 50 OKBO5 CLKREOS L % ExpressCard / Spare 100MHz
SrRc 4*|y22 CK505_SRCA_N o % 8
Src 4| 21 CK505_SRCA_P 2005
e un S, b2 SB. SATA CLRREQ L oD > | CH SATA 100MHz
46 _|vss_cPu SrRC 5*|424 CK505_SRC5_N o w0 5
src 5| 23 CK505_SRC5_P a0 85
62 |, oD GMCH DM / PCl e 100MHz
66 |VSs_PC FREERS 60 NB CLKREQ L am 7 e >
52 lvss rer SrRC_6* |27 CK505_SRC6_N o % 8
o1 hee i N o L o = = PCle Mni Card (AirPort) 100Mz
VSS_SRC (FREFERS" Q6 )
FS C| FS B | FS A| CPU Mz SRC 7+ |,30_CK505_SRC7_N w085
— — — 69 |THRM PAD - iseing
0 0 0 | (266.6) S T @D Spare 100MHz
o o 1 133 3 = (PRI g i NOTE: Pin 40 was PGMODE on SLGBLP537. Do not pull |ow
: SRC_8* 132 CK505_SRC8_N [Ty 20 8 on SLGBLP537 or device is set to CK410M node.
0 |1 | o | @00 s ss OG0 Sron P S:° ) Yukon PGle 100Mz
0 1 1 166. 6 (TR < )
1 0 0 (333.3) DOT_96%/ 27M SS|y 7 CK505_DOT96_27M N oo %0 5 GVCH Di splay PLL A 96MHz (I nt GFX)
: DoT_ 96/ 27M 6 CK505_DOT96_27M P 20 05 > _
1 o 1 100.0 et (O 27MHz Spread & Non-Spread for Ext GFX)
CKPVWRGDY PD* [, 2 CLK_PWRGD any From | CH
1 1 0 | (400.0) 4sMFs A4 CK505_48M ESA oo ws | CH USB/ Audi o 48Mz
1 1 1 RSVD REF_0/ FS_C/ TEST_SEL| 54 CKS505_REFO_FSC o %0 5 | CH SI O LPC/ REF 14. 318M+z
(INT PU*) GPU_STOP*|,53 TP_GPU STOP L 30 TP or GPU PGOOD
NOTE: Pin 53 was REF_1 on SLGBLP537.
(*) CLKREQ# internal pull-ups/downs only on SL&AP101, not SLGBLP537.
Gl ock (CK505)
FCT_SEL| PIN 6 PIN 7 PIN 10 PIN 11 SYNC_MASTER=T9_NOME SYNC_DATE=03/ 16/ 2007
0 DOT_96+| DOT_96- | LCD CLK+ | LCD_CLK- (For Internal Graphics) NOTI CE OF PROPRI ETARY PROPERTY
1 27M 27M W SS| SRC_O+ SRC _0- (For External Graphics) THE_ L NFORVAT| ON QONTAINED HERELN | S THE PROPR! ETARY

PROPERT’ APPLE COVPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG

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

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
Caj APPLE | NC. e =T =
NONE 29 89
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| 4 | 3

CK505 Configuration Straps

FCT_SEL (GFX cl ock sel ect)

200 _=PP3V3_S0_CK505

CLK Term nati on

(Note: HOST/ SRC/ GFX clock termination renoved. Silego SL8GL.P536 or equiv. support only)

o 20 [y CK505_CPUO_P

o0 20 [y CK505_CPUO_N

FSB CLK CPU P 10 85
NVAKE_BASE=TRUE oo
FSB CLK _CPU N 10 85

CK505_CPUL1_P

VAKE BASESTRUE- —— D
(CPU HOST 167/ 200MHZ)

FSB _CLK NB P

CLKREQ Control s

20 0 _=PP3V3_SOM CK505

NO STUFF
R3046
2 2 7 oom_PM STPPCI_L L A0K,
5%
Liow NO STUFF
ok R304
2+ oy PM_STPCPU. L 1

|
| |
| |
| |
| |
| |
| |
| | o5 20 [T — e A [T 7 14 85 /slﬂgw
I R3067l ! _ MG
| | w20 K505 _CPUL N = EoB -Gl NB N oo 7 1 % Sil ego SLG2AP101 has internal pull-ups 6n all
| N&lg | (GVCH H(BT 167/ 200MHZ) CLKREQ¥ pins. Support for SL8GLP537 or equiv. only.
| 26 22 | NB and SATA CLKREQs are not remappabl e (and thus
a&> t shown here).
| 85 20 CK505_PClI 5_CLK FCTSEL | are no
| | = 2 oy CK505 CPUZ I TP SRCIO0 P = e e oD o o o > EXCARD OLKREQ L —  OK505_CLKREQB_L oo,
| | os 20 [y OK505_CPU2 | TP_SRC10_N — x%qa_észww'a [T 12 o0 05 VAKE_B, RUE —
| | (I'TP HOST 167/ 200MHZ) D e EE QL= KS05_CLKREQS Loy, =
| FS A, FS B, FS C (Host clock freq sel ect) | o> =ENET_CLKREQ L _ENET CLKREQ L CK505_CLKREGB L oy o
|
: o _PP1V25RIVO5 SO ESB NB | o 2 Ry CK505_LVDS P _ TP NB_CLKIQOM DPLLSS P JlP_CK505 CLKREQT L . CK505_CLKREQY_L oy, o
| NO STUFE | o 20 K505 LVDS N = T hE,SEKLQ0M DPLLSS N TP K505 CLKREQL L —  OK505 CLKREQL L o o
‘ R3080Q ! (I'mt &GFx LVDS 100MHz) 3 PRRE BASE TROS = |
| M:lgz\l} L e e e e e e e e e e e e e e e e e e e e e e e
=
| R3081 402, R3882 : os 2 ry__CK505_SRC1_P — PEG_CLKIOOM GPU P g - -
| 80 16 13 LOOT} NB_BSEL <0> = AN 2 gs CK505 FSA . /\%\/2 CPU_BSEL<0> ] 0 80 | 0s 25 T CK505 SRC1 N o PENG(EO‘K]'OOM GPU N [+ o5 :’ ************************************** :
. (TO MCH FS_A) raosg| WY (FROM CPU FS_A) (&UPAe 100M) | GPU d ock Gati ng |
| R3033? ‘ | |
‘ 2.2K “’{igz : CK505_SRC2_P — SB_CLK100M DM _P ! !
: i ’ ! Y 505 SR N _ SB CLKlOOM DM _N . ‘ ‘
402 1 85 20 [Ty = oy 2+ 5 | |
! R3032 = ‘ I'CH8M DM 100MHZ ! !
: w mcry OKBO5_48M ESA 1,55 2| SB CLK48M USBCILR . : ( ) | R BT K =TF_CPLSTCP L oD =
5 | |
! (TA FROM CK505) # (TO | CH8M USB 48WVHz) : os 20 ry__CK505_SRC3_P _ PCLE CLK100M EXCARD Py | |
: | s 20 rmy_ CK505_SRC3_N _ PO E OLKIOOM EXCARD N oy o | |
‘ | (ExpressCard 100MHz) ! ‘
| w s _=PP1V25RIVO5_S0_FSB_NB | i 1
L L
: R3084! | s 2 Ty CK505_SRCA_P — SB_CLK100M SATA_P oo 2 5
\ 5 \ o 2 [y CKB05_SRCA_N — SB CLKlOOM SATA_N o =
! R3085 M:begvz R3086 : (I CHEM SATA 100MHz)
: o 10 12 o NB_BSEL<1> 1 if 2 — N/(\?/vz CPU BSEL<1> o |
' (TO MCH FS_B) ¥ Ra087!| ¥ (FROM CPU FS_B) | o [ HO05_SRE._P = N e e
! - 1K ‘ 5 2 rmy_CK505_SRC5_N _ NE. cu_%o_qr:{/lupcn E_N [+ 0 o5
: » qomCK505_FSB_ TEST MODE M:ﬁg’ | (GMCH PEG DM  100MHZ)
2
! (TO CK505) :
! = ‘ oo 20 [y CK505_SRO6_P — POLE q@g(%gy_m__@u v
: | s 20 [y CK505_SRC6_N _ PC| E _CLKIOOM M N e o
‘ oo SPPIVZSRIVOS_SO_FSBIB ! (WRELESS PCle M NI 100M-Z)
| Reogs: }
| a5 | os 20 ry__CK505_SRC7_P _ TP PClE_CLK100M SRC7P
| R3089 4522 R3890 : o5 2 rmy_CK505_SRC7_N _ 5} PCI E_CLK100M SRC7N
: 00 10 13 qoom NB_BSEL<2> 1 2 OK505_ESC | o 1n\A 2 CPUBSEL<2> qmuw ‘ ( FWlOOM—|Z)
5% 5/
: (1O FS_O) 431’?4/ R30911 g}é’ (F UFS_O : OK505_SRC8_P POLE CLKLOOM ENET_P
) 0 20 D> — [ # o
: RSOP%% “’{:452 : os 20 oy CKE05_SRC8_N - PC| E CLKlOOM ENET_N 5 o5 o |
1/ 18W 2
LF | (ENET lOOM_|Z) | |
| A ‘ Ra024 | Unused C ocks |
! CK505_REFO_FSC 1,33 5 SB_CLKL4P3M TI MER ! v IS 800 g_olzggMNM P2 CPU-CLIZTM D ! !
‘ 55 20 B 51{‘5’}9, [ 25 o : WRKE- BASESTRO = Mzgg'\g\/ R33%25 (Ext GFX 27MHz) : w20 > OK505_PCI 2_OLK _ 1P %EOPRUPCI > LK :
! (TO FROM CK505) Rl (TO I CH8M 14. 318MHZz) ‘ s 2 [y CK505_DOT96_27M N L2 GPU CLI2TM SS D (Reserved for TPM PGl 33M¥
! 505 GhkeTMss — 613 Ext GFX S d 27MHz ‘ CK505_PCl 4_ CLK TP Ck505_PCl 4_CLK !
| | WRKEBASE=TRO = R3026 439@/ ( Ext prea ) | 5 2 I — FB_CK505 F |
| [ [ Spare 33MHZ - [
| FS_ CFS B FS A|CPU Mz | os 20 [y CK505_PCl FO_CLK_| TPEN 1,33, PCl_CLK33M LPCPLUS [ 7 4 0 | (Sp ) |
| 0 0 0 |[(266.6) NO STUFF R3082, R3086 & R3090 | % Rag27 (LINDA/LPC+ LPC 33MH2) oo oo oo i —
: 0 0 1 133. 3 for manual CPU clk frequency. : e 20 [y OK505_PCl F1_CLK 402 1,33 . POl_CLK33M SB —— Cl ock Term nati on
| [ R3028 R (1 CH8M PCl 33MHZ) SYNC_MASTER=( MASTER) SYNC_DATE=08/ 23/ 2006
[ 0 1 0 200.0 ‘ o5 20 oy CKB05_PCI 1_CLK 1,33, 402 PCl _CLK33M FW oD 5 o NOTI CE OF PROPRI ETARY PROPERTY
| o
: 0 1 1 166 6 | %/{:51?\9/ R3030 ( FI REW RE PCl 33 M"Z) TE(E]DI NFCRI\MTIAE’)';IL%B_%D HEFﬁ:N #ﬁgg&ggm ETARY
402 33 AGREES TO THE FOLLOW NG .
I 1 0 0 ( 333- 3) : e @ C‘<505 PCI 3 CLK : 5% : (Pgl\m?_lsé:vl S’Q’:/g ) @45 * | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
| 116w VHZ Il NOT TO REPRODUCE CR COPY I T
‘ 1 0 1 100. 0 : Nﬁblip 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
|
1 1 0 400 0 | SI ZE | DRAW NG NUVBER REV.
: ( ) (O']l Yy 100- 200VHz Support ed by | D 051- 7413 11.0.0
! 1 1 1 RSVD SL&BLP536 and CY28545-5) ‘ Cﬁj APPLE I NC. e = =
Ly e 30 89
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Power aliases required by this page:
- =PP1V8_S3M MEM A

- =PPOV9_S3M MEM DI MWREFA

- —PPSPD SOM MEM A (2.5V - 3.3V)

Si gnal
- =1 2C_SCODI MVA_SCL
- =1 2C_SCODI MVA_SDA

aliases required by this page:

BOM options provided by this page:
( NONE)

'"Factory”

s =PPOV9_S3M MEM DI MWREFA

88 31 8

(thru-hol e) slot

=PP1V8_S3M MEM A O 201 =PP1V8_S3M MEM A 1 s
1B 2B
> VREF VSSO0 &
- I TI CAL
38| 5 vss1 %Rsloo PP LI MEM A DQ<9> e
. MEM A_DQ<14> 58] ¢ ooo o501 e s NEM A_DO<15> -
.- MEM A_DQ<13> «> B opm FRETHL ogp |88
98| 5 vss4 DWo 108 o MEM A DVk1> e
1w MEM A_DQS_N<1> 11B|  posor vsss o 128
.+ MEM A DQS_P<1> 138 Daso D6 OB oy NMEM A _DQ<8> a2
158| 5 vsse § D7 OB . o MEM A DQ<12> 17 62
17 MEM A _DQ<10> —s_ 178l 5 D2 8 vss7 o188
. MEM A DQ<11> 198 DB 3 D20 |28 o MEM A DQ<2> FE
218 - vsss ' DAU3O122E o » MEM A DQ<3> .
7 MENCA DO e ho % VS0 Foes MEM A DIVEO
> >
17 - D DML O - 17 82
27B| 5 vss10 vss110-[288
. MEM A_DGS_N<0> 298] 2 o 0038 o NEM CLK_P<0> -
.» MEM A _DQS_P<0> s Bl 5 post N ELEDE MEM CLK_N<O> 6 82
33B| 5 vssi2 vss13 o348
. MEM A_DQ<6> s %80 oo oo 155 o 5 1 | MEM A DO<1> -
. MEM A_DO<4> DEGEIC D bo1so P o o MEM_A_DO<5> o
39B| 5 vssia vss15 o298
41B| ~Vssie = VSs17 0| 428
- MEM A DQ<17> « o 3B DQL6 DROO1*E o MEM A DQ<18> 17 82
- MEM A DQ<21> L o 45B DQL7 DR10-12%8 o & MEM A DQ<20> 17 82
47B|  vssis vss19 o288
. MEM A _DQS_N<2> o 98] o peeor VS9G ETIIN PM EXTTS_L<0> -
. MEM_A_DCS_P<2> DT gy oo 528 o NVEM A_DVE2> e
53B| 5 vss21 vss22 0| 248
.+ MEM A_DQ<23> o 58l 0 e 020158 o MEM A_DQ<22> v
- MEM A DQ<16> -« B DQLe D@30-1°%8 o » MEM A DQ<19> 17 82
59B| 5 vss23 vss24 0| 608
.+ MEM A_DO<31> e 8] 0 poos e TR MEM A_DO<26> o
- MEM A DQ<27> 638 ooes DRI OB o 4 NMEM A DQ<24> 17 62
MEM A_DMVE3 a0 veSes VSS260 o — MEM A_DQS_N<3
17 > _»_ 87B « | 688 || > 17 82
NC 698 x Dgz;o 708 MEM A _DQS_P<3> 1762
71B| 5 vss27 vss28 | 728
-+ MEM A_DQ<30> PURET D ol7e o 7 | MEM A DO<25> -
.+ NEM A_DO<28> s 758 ooer 101758 o 4 MVEM A_DQ<29> v
778l & vss29 vss30 -1 /88
.+ MEM_CKE<0> > 98 o NG OREL OB o MVEM CKE<1> -
81B VDDO VDDL O 82B
NC 88| o N 15O |BE o NEM A _A<15> .
.+ MEM A BS<2> o 85B BA2 N AL4O BB o NMEM A A<14> 16 33 82
878 o vors 888 il
. MEM A _A<12> > 898l 5 a2 AM1O9B o MEM A A<11> 17 33 82
. MEM A_A<9> DT D Aol928 o MEM A_A<7> N
. MEM A _A<8> BPGELEL] IRV A6OL2B o MEM A_A<6> 17 33 82
95| = uoos VDS G| 268
. MEM A A<5> IRETT) D Ao 98 o MEM A A<4> R
» MEMA_A<3> BT oo |1008 o MEM A_A<2> 5 0
+» MEM A _A<1> o 101B] Dy Ao 1028 o NMEM A A<O0> 17 33 82
103B VDD6 VDD7 O 104B
- MEM A A<10> o 1058] 0 o ap BALG 008 MEM A_BS<1> R
. MEM_A_BS<0> 1078 oao T MEM A_RAS_L -
.+ MEM A VE_L 1098 e s o 1108 o MEM CS L<0> 10 22
111B 112B
VoD8 VDD9 O
+ MEM A CAS L IRGETET] i coTo 1B o MVEM ODT<0> 1655 52
.« MEM CS_L<1> o 1158 0 e NG AL3 o[ 1108 o MEM A_A<13> o
117B| + vopio vop11 o[ 1188
1 MEM ODT<1> > 198 0 \o o1 N3 61298 NC
121B|  yss31 vss32 o 122B
.~ MEM A_DQ<36> JRPREET Doy oo 011298 o MEM A_DQ<35> .
 MEM A_DO<38> o 1258 ns D07 1265 4 MEM A _DO<39> o
127B|  vss3s vss3a o 1288
. MEM A _DQS_N<4> 1208 0 Lo oo 1308 o MVEM A_DMk4> e
.- MEM A DQS P<4> <« 1318 Das4 vssas o | 1328
1338] | \esae oaes o 1348 NMEM A DQ<33> 17 82
1» MEM A _DQ<37> 1358| J poga DR | 1368 o MEM A_DQ<32> 17 82
.+ MEM A DQ<34> 1378 DB vss37 o | 1388
1398] J \esas D014 | 1498 NMEM A DQ<63> 17 82
. MEM A_DQ<56> 141B| O posg bots o 1428 MEM A DQ<62> 17 82
 MEM A_DO<59> DEMEVET] Dty vesae o[ 1448
1458] _ \esa0 Dass* o[ 1468 o 4 MEM A _DQS_N<7> 17 82
. MEM A DMc7> o 78] o Doss | 1488 o, MEM A DOS_P<7> 44
149B|  yssa1 vssaz o[ 1208
.~ MEM A_DQ<58> —s 518 O bon s 01528 o MEM A _DQ<57> o
.+ NEM_A_DO<60> o 1538] © oo Doi7 01548 o MVEM A_DO<61> v
195B|  vssas vssas o[ 1268
. MEM A DQ<51> 1578 Dot8 D2 0| 1588 o MEM A DQ<55> 17 82
. MEM A_DO<54> 2158 O oo O ET MEM A_DQ<50> o
161B|  yssas vssa6 01628
NC 1638] o \o rest PSS ECT I MEM CLK_P<1> o
165B] | \ssa7 oKir 0| 166B o MEM CLK N<1> 16 82
1w MEM A _DQS_N<6> 1678| J poger vss4s 0| 1688
.» MEM A _DQS_P<6> 1698| O pose VB 1708 o MEM A _DMVk6> 17 82
171B|  vssa9 Vss50 01728
. MEM A_DQ<48> s 738 5o oa o748 o MEM A_DQ<49> o
. MEM A_DO<53> o 1758] oo o5 01758 o MEM A_DQ<52> v
177B]  vsss1 vsss2 01788
. MEM A _DQ<43> s 1798 e 0001808 o MEM A_DQ<45> -
.- MEM A DQ<42> 1818| O nop7 bos1 | 1828 MEM A DQ<40> 17 62
183B|  vsss3 vsss4 01848
. MEM A_DMK5> L 18s8] O p bos7 O 11868 ¢ 4 MEM A DQS_N<5> 4o
1878] 0 \ogss bos7 01898 o4 MEM A DGS_P<5> .,
.- MEM A DQ<46> s 1898 o Vsss6 o 1908
1w MEM A DQ<41> DEDGETIT] i D20 1928 o o MEM A DQ<44> 178
=PPSPD_SOM MEM A 1938] 2 \oen7 s | 1998 o o MVEM_A_DQ<47> o
s =12C_SODI MVA_SDA <« 298 o spa vsssg o[ 1968 -
=1 2C SODI MVA_SCL o 1078 ooy oo 1958
1998 J \ppspp sato 208 o L ADDR=0xA0( WR) / OxA1( RD)
202
516- 0140 =

DDR2 Bypass Caps

e n s =PP1V8_S3M MEM A

( For

return current)

7 1C(Z%‘sulF:OS 1C10‘5U1F09
Tl T
6 ‘ 6

1C3110iC3111lC3112 1C3113

50 NG

1 C3114iC3115lC3116iC3117

OS*M T %é%/ T %ﬁ/ T%ﬁ/

1 C3118iC3119lC3120iC3121
TH TB e e

DDR2 SO- DI MM Connect or

A

SYNC_MASTER=( M69_SYNC)

SYNC_DATE=08/ 24/ 2006

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERT’ APPLE COVPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
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e 31 89
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s =PPOV9_S3M MEM DI MWREFB

Power aliases required by this page:
- =PP1V8_S3M MEM B
- =PPOV9_S3M MEM DI MWREFB

- =PPSPD_SOM MEM B (2.5V - 3.3V)

Si gnal
- =l 2C_SODI MvB_SCL
- =l 2C_SODI MVB_SDA

aliases required by this page:

BOM options provided by this page:
( NONE)

'Expansi on”

B

(surface-nount) sl ot

516504710t LADDREOXAG(WVR) / OxAS(RD)

17

17

17

17

17

17

17

s 32 88

prevents pw -gnd short

DDR2 Bypass Caps

e 22 s =PP1V8_S3M MEM B

=PPSPD_SOM MEM B

~ 203 _
e 32 s =PP1V8_S3M MEM B 201 ] =PP1V8_S3M MEM
1A 2A
> VREF VS50
31 O e CRITI CALVS0075, MEM B DO<9>
s » MEM B_DQ<15> SA o 93200 o lea MEM B_DQ<11>
JUF w2 17 MEM B_DQ<14> s Aoy FRE-SMM o fea ™ 7
By 2| |2 9A vess oW 10A o MEM B_DMk1>
603 402 . v MEM B_DOS N<1> «—s 121 5 posor vsss o L2A
52 1 VEM B_DQS P<1> 13A DQSO DOB O 14A MEM B DQ<12>
15A VSS6 é D7 O 16A -—> VEM B_DQ<8>
= w1 MEM B_DQ<10> s A one = vewoliea
o v NEM B_DQ<13> e s %Al oom B bmeol?0A o o 1| MEM B DO<3>
21A| 5 vsss o D3 0122A o MEM B_DQ<6>
o2 17 MEM B_DQ<7> 23A| J pog vsso o 24A
« 1 MEM B_DO<2> ~—e 252 o % v o Z0A o MEM B_DMKO>
27A VSS10 VSS11 0 28A
w1 MEM B DG5S N<O> s 2210 oopir e E N MEM CLK_P<4>
w1+ MEM B_DOS_P<0> 3141 2 noes oot o1 32A o MEM CLK_N<4>
33A| 5 vssi2 vss13 o[ 24A
52 1 VEM B_DQ<1> . o 35A DQLo DAL4O 36A o o MEM B DQ<0>
o v MEM B_DQ<4> o 7Aoo O ETT N VEM B_DQ<5>
39A VSS14 VSS15 O 40A
41A VSS16 e VSS17 & 42A
52 17 VEM B DQ<21> -«a 23A DQL6 DQRO G 44A o MEM B DQ<22>
52 17 VEM B _DQ<19> . o 45A DQL7 DR10 46A o MEM B DQ<18>
47TA| 5 vssis vssio o 48A
52 17 VEM B_DQS N<2> « o 29A DQS2* NCO & 50A > PM EXTTS L<1>
« v MEM B_DOS_P<2> .~ AL o ovo g [52A o VEM B_DVE2>
S3A VSsSs21 VSS22 O S4A
= » MEM B_DQ<20> s AL b b2 %A o o 1 | MEM B DQ<17>
« 1 MEM B DQ<23> s 5AL S e O ETI MEM B_DO<16>
S9A| 5 vss23 vss24 o[ 80A
w7 MEM B_DQ<29> s 1AL S pops 250 02A o o | | MEM B DQ<26>
w 7 MEM B_DQ<24> o 63AlC pope oo o %A o 4 MEM B_DO<28>
MEM B_DWVE3 B7al 0 VS5 veszsoged MEM B_DQS_N<3>
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66 65 .
0 25 o HDA_SDI NO 68 b7 USB_M NI _N @ s : } 2 e e R RR_C P — TP PCLE EXCARD R2D C P
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Page Not es

Power aliases required by this page:
- =PP3V3_ENET_PHY (EC / Utra) _
- =PP1V8R2V5_ENET_PHY (2.5v/ 1.8V) Yukon EC Yukon Ul ﬂt raPPlVZ ENET_PHY
- =YUKON_EC _ PP2V5 ENET (2.5vV / GND) ) )
- =PPLV2_ENET_PHY_ Molink: 171 mA Mo link: 130 M C3700: [1C3701 |1C3702 |1C3703 |1C3704 |1C3705 |1C3706 Lcsm? Lcsms
Signal aliases required by this page: 100 ngs 203 mA 100 I\/Eps 120 m 4. 7'@": - S/{}UF f— S/{}UF - SZ;LUF f— SZ;LUF f— SZ;LUF f— i,{QOlUF }ZPOlUF }ZPOlUF
- =ENET_CLKREQ L (NC/ TP for Yukon EC) . . iV 2 2 % 2 % 2 % 2 % 2 % 2 M 2 M 2 M
- ZENET_VMAI N AVLBL (See note by pin) 1000 Mops: 426 mA 1000 Mops: 290 mA 503 202 202 202 202 202 702 702 702
BOM opt i ons provided by this page: i
YUKON_EC - Sel ects Yukon EC RSET val ue. - =
— s _=PP3V3_ENET_PHY
YUKON_ULTRA - Sel ects Yukon U tra RSET. Yukon EC Yukon U tra 3V3
NOTE: See bottom of page for : . . .
instructions for dual Yukon EC / oLk A A 10 Mbpe 20 ma C3710: [1C3711 |1€3712 [1C3713 [1C3714 [1C3715
Yukon U tra schematic support. 100 ngs 2 m 100 ngs 70 mA . 228% f— ::Z S/{}UF f— g S/{}UF f— SZ;LUF —_— g@}?{QOlUF —_— g@}?{QOlUF
. . . 3V
1000 Mops: 4 mMA 1000 Mops: 80 mA %35“;( : 452 : 452 : 452 2 g 2 g
720 1
» =PP1V8R2V5_ENET_PHy FERR-120- OHM 1. 5A =
L 1YY Y 2, PP1VBR2VS ENET_PHY_AVDD
0402 M NERERR-W BFFES: 2 i
Yukon EC (2.5V) Yukon Utra (1.8V) VOLT(AEEC‘_IéS\éV) C§772('2 1 1 C317%1 1 C317%2 1 C317%3 1 C37%4F
No |ink: 82 M No Iink: 0 m o 'qugvnz *gi)'gu :fi)gu :fi)'gu ::ZO'WOO J
10 Mbps: 108 mA 10 Mops: 30 m ngg"T X35 X35 X35 gM
100 Mops: 126 mA 100 Mops: 40 mMA
1000 Mops: 218 mA 1000 Mops: 150 nmA
s =YUKON_EC PP2V5_ENET
Yukon EC: Alias to PP1VBR2V5_ENET_PHY_AVDD, add 1x 0. 1uF & 1x 0. 001uF caps
. . Ao = o N o N| ™ o O 1| — ™ M O | 0 o
Yukon Utra: Alias to G\D o b v w o o NN o F o o o~ o oS0 R3760!
ooogy BBBE FEEF 8 BEBEBAAS 4
999929 2222 Lonh 2 Liow
o2 g POLE ENET D2R P C3735 1|z . EC AVDD 2.5V — éééé 402,
0. 1uF | [ 10% 16V SR 402 w POLE_ENET_D2R C P 49 |1x p SRITT AL LOM DI SABLE* | 10 ENET_LOM DIS L
o1 2 ¢mPCLE_ENET_D2R_N C3736 1|2 o PCLE_ENET_D2R C N 50 |[Tx N M T 1
PLACEMENT_NOTE=Pl ace C3730 cl ose to southbridge. 0. 1uF | [10% 16V X5R 402 U37OO VAUX_AVLEL NC
oo pmmy POE ENET RRD C P C3730 1|2 SWTCH VAUX9- Must be hi gh in SO state (can use PP3V3_SO as i nput)
Q. 1uF | [ T0% T8V 3R 402 o« PCLE_ENET_R2D P 54 Ry p 88E8058 VMAI N_AVLEL|_47 =ENET_VMAI N AVLBL ;e
o2 pmy PO E ENET_ R2D ¢ N C3731 1 H I s PO E_ENET_R2D N 53 |RX N & swToH ved_11 NC
PLACEI\?EN% NETFE—PI ace C3731 close to southbridge. PCl EXPRESS ANALOG EC. CTRL25 CTRL18| 4 TP_YUKON CTRL18
5 30 TR PCl E_ CLK100M ENET_P 55 |REFCLKP CTRL12| 3 TP_YUKON CTRL12 ety
o 30 TR PCl E CLK100M ENET_N 56 |REFCLKN RSET|_16 YUKON RSET
_ Yukon EC: Pin 42 should be NC (or TP) net. YUKON_ULTRA
w0 oo =ENET_CLKREQ L 424CLKREQ*  EC: NO CONNECT LED_ACT* 559 NC 1R3765
s 25 qoomp—PCLE_WAKE L 6 WAKE* LED LED_LI NK10/ 100* 5,60 NC 99K
" LED_LI NKlOOO*O_(Q NC l/ lGW
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MEDI A
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. ENET_MDI _P<2> 26 |voi P2 VS (1PU - VPD_ CLKG-38
» 37<E ENET MDI_N<2> 27 vl o (1PU) VPD_DATA| 41 YUKON VPD DATA
os s7cayENET_NMDI _P<3> 20 |voi pa (1PD) TESTI 46 VPD RO\/I
os srcay ENET_MDI _N<3> S S — - S 31 |MDI N3 TEST/ RSVD RSVD_24| 24 NC
5§ MODEL=EMPTY 5§ MODEL=EMPTY S MODEL=EMPTY S MODEL=EMPTY RsvD 25| 25 NC
'R3740 R37411 R3742 R37431 1R3744 R37451 'R3746 R37471 s rrmy— ENET_CLK25M XTALL 15 |xTALI MAI N CLK RSVD_29| 29 NC
49.9 9.9 49.9 9.9 49 9.9 49.9 49.9 s @ ENET_CLK25M XTALO 14 |xTaL0 i RSVD_43|_43 NC 1%3317U§:0 R3780! ['*R3781
16 16W 16 16W "16 16W 16 16W . Y 4. 7K 4. 7K
e M: S T e M: S T e M: S ey . 3 . i EEE N
X ! !
ENET_MDI 0 ENET_MDI 1 ENET_MDI 2 ENET_MDI 3 e VY 02| 12402
oM T
C3740 C3742 C3744 C3746 il NG zinct AT sonls
1 1 1 1 = NC _1|NCD
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2 22w 2 22Hm 2 22hm 2 22w h CRI TI CAL
402 402 402 402 VSS
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PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON B
33850386 1 | C, 88E8058, Gl GABI T ENET XCVR, 64P GFN u3700 CRI Tl CAL YUKON_ULTRA
341S2060 1 | C, FLASH, 88E8058 ETHERNET VPD, I | C, SO8 u3780 CRI TI CAL YUKON_ULTRA
33850270 1 | C, 88E8053, Gl GABI T ENET XCVR, 64P GFN u3700 CRI Tl CAL YUKON_EC
34151797 1 |Ic EEPROM SERIAL |1G, 8KBI T, SCB U3780 CRI TI CAL YUKON_EC Et her net ( Yu kon)
11450285 1 RES, 4. 87K, 1% 1/ 16W 0402, LF R3760 YUKON_EC SYNC_NMASTER=T9_NOVE SYNC_DATE=03/ 16/ 2007
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ENET Enabl e Generati on 3.3V ENEL FET
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FireWre TPA/TPB pairs to their - 2-port Portable Power O ass (4) s =FWPHY_PCO 402 1 402 4 FL4300 ORI TI CAL
appropriate connectors and/or to - Port "O" Data-Strobe only (1394A) s =FWPHY_DSO 00 an Lsomn 34300
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= WARE BASESTRUE —
0 FW1 TPB P = FWEPRIL teB P FW PORT1_TPB_N 1 ] vee |
= ASESTRUE — @ . 2
s 3 FW1 TPB N . — FWPORT1_TPB N ., (FW PORT1_BREF) 9 TPB<R> OUTPUT
o & —ENPTY —  VREBASETTRIE « EW PORT1_TPB_P 2 TPB+
| = 8 VP
IR4352 R4353! 1R4362 R43631 NC7 || N
26 2 56‘%0247 % (GND_FW PORT1_VG) 6 VG
16p LYY Mls}é’ M:l .« EW PORT1_TPA N 3 TPA.
2402 402, 2402 FW PORT1_AREF 5 TPA<R> | NPUT
FWB TPB L_N FWB TPB L_P « FW PORT1_TPA P R 4 TPA+
CRI TI CAL CRI T CAL DP4311 \
L4362 L4363 BAVOSDW X- F ’ 0
18KH250MA 18KH 250MA V99D C4319i
0. 1uf 514S0133
0402 0402 DP4311 i
SI GNAL_MODEL=ENPTY SI GNAL_MODEL=ENPTY c43121 BAYOODWY X- F xgg?
FW PORTO_TPB C FW PORT1_TPB C 0. 01uF 603-1
%% J
1 C4354 R43541 1 C4364 R43641 %ng 11R’\£/1|319 AREF needs to be isolated fromall L
—L 290pF 99K 99K 0016'\év | ocal grounds per 1394b spec -
[2 igkm N{: 55 2 ig M 240'2L When a bilingual device is connected to a
402 4023 402 bet a-only device, there is no DC path

. n them VOi round of fset issue
L PLACEMENT_NOTE=Pl ace C4319 close to connector pin 5. L bet wee the (t o avoid 9 )

— BREF shoul d be hard-connected to | ogic
ground for speed signaling and connection
detection currents per 1394b V1. 33

Lat e- VG Protecti on Power F reWre Poris
. —pPava EWLATEVG  R4390 PP2VA EW LATEVG . . SYNC_VASTER=M/6_M.B SYNC_DATE=03/ 19/ 2007
LA p VLREER, W, BT 28 NOTI CE OF PROPRI ETARY PROPERTY
1% e .
Miﬂgw ESD and |l ate-VG rail THE | NFCRVATI ON CONTAI NED HEREI N | THE PROPRI ETARY
05" 3] GRITICAL " snap-back di odes ACREES o THE FoLOA NG T | NG THE POSSESSCR
7 D4§592%7B (Conmon to all ports) | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
PP2V4A_FW.ATEVG needs to be bi ased VB Il NOT TO REPRODUCE CR COPY I T
to at least 2.1V for FWsignal integrity 1 sorzs 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
and shoul d be biased to 2.4V for margin S —
R4390 shoul d be 390 Chns max for a 3.3V rail s D 0517413 11.0.0
& APPLE | NC. S— - =
NONE 41 89
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5

4

. =PP3V3_S0_I| DE

| DE (ODD) Connect or

CRI Tl CAL
Q4420
FDC606P PP5V_CDD
I ¢ Ni BTHEo. 4 mm
2 =PP5V_ SO ODD Fo 1 VelriessY
v o "]o)« 'R4402
RA420! IESRE L 4, 7K
10K C4422 1 To G
K 0. 068UF —— SLF
LBl A 42 2
ab2,[  R4421 e caaz
=PP5V_S0_CODDPWREN a7K ; R4410"
.= 1 2 _P5VODD SS 1Hz 53K
% [ ) CRI TI CAL 30
1 Yisw 1% (ODD has internal 44 LW
R4fl020% o G 100K pul | -up to 5V) N‘,JST_SNE)_?; 402,
%12\% . _ODD RST BUF_L 1 50
2552 2 49 | DE Ve n YR
83 23 | DE_PDD<7> 3 48 | DE 25 5
P5VODD_EN L R s oo 3 a7 | DE @@ 20
DD _PVIR_EN 6 = s> DE_PDD<5> : 0 | DE G = 0
421 | DE_PDD<4> 7 aa | DE
’ . Q2D X F " o> | DE_PDD<3> oo ol | DE g
H %%gzlwvx F = ey DE_PDD<2> > 2 LDE_ CED %2
DD PR EN L s\ | ] )Somses ’ 1 o =gg—| DE_PDD<1> 10 “ | DE @D
2 [T AR BN N 1 20
4 5 23¢E | DE_PDD<0> 12 39 | DE ] 2 o
(UATA_STOP) - o | DE PDI OW L 13 38 | DE g %3 83
( UATA_HSTROBE) w2 @E | DE_PDI OR L 14) 37 | DE @D = =
1 - 83 23 | DE_PDDACK_L 15 36 | DE e
= < 16 35
o 2 ory__| DE_PDA<1> 17 34 | DE .
( UATA_CSO*) o2 22 [y | DE_PDCS1_L 180 018 NC <
5 23 TR | DE_PDA<2> 19| 32
20 31
21 30
» =PP5V_S0_PCl REQFI X 22 20
23 28
24 27 I ndi cates di sk presence
R4430* 25 26 SMC
100K o
_1§ v . 5 MCZ4VHCLGDS 516S0335 1R4403
402, ® 4430 4 ODD RST BUF_L . %Z,lst
55 20 rmy_ODD_RST_5VTQL_L N ZAO_ZLW
3
Unused SATA Ports
o » my__SATA_B_R2D C P TP _SATA B R2DP
—  MARE_BASE=TRUE
o my SATA B RRD C N — TP _SATA B _R2DN
—  MARE_BASE=TRUE
0 om SATA_B_D2R __ TP SATA B D2RP
—  MARE_BASEETRUE
o om SATA_B_D2R TP SATA B D2RN
MAKE_BASE=TRUE
o my SATA_ C RRD C P TP SATA C R2DP
—  MARE_BASE=TRUE
o my SATA_C RRD C N — TP _SATA C R2DN
—  MARE_BASE=TRUE
o oo SATA C 2R P TP_SATA C D2RP
- — — MARE_BASE=TRUE
o o SATA C D2R N TP _SATA C D2RN
—  MRRE_BASEETRUE
wcay SATA RBIAS P g SATA RBIAS
wiory SATA RBIAS N — | - BASE=
- 1
7777777777 71460
,Placenent note %%~
Place within 12. 7mm VE- LF

(SB has internal
( UATA_DSTROBE)

(UATA_Cs1*)

pul | down 5. 7k- 23. 5k)

PATA Connect or

SYNC_MASTER=( MASTER)

SYNC_DATE=( MASTER)

APPLE COVPUTER,
FOLLOA 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

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
INC. THE POSSESSOR

SIZE DRAW NG NUMBER REV.
D 051- 7413 11.0.0
SCALE SHT OoF
42 89

1




Port Power Sw tch R ght USB Port

CRI TI CAL
Q4690
'TPS2069DGNXH4
MSOP
. _=PP5V_S3_RTUSB 2 i oury 6 PP5V S3 RTUSB I LIM
mm
J—N a2 7 ::IC”T Ek B8 3 CRITI CAL
o [rmy=USB_EXTA_EN alen . J4600
T3 gARZX
24 13 (OT} USB_EXTA _OC L 5o FRT-SMUSB-RGTl
GND _TPAD
6
If power source is S3, can tie ENto IN il o DERALS :}
CRI Tl CAL s USB2_EXTA MUXED N 4 Y Y Y 3w USB2 RT_N s
C4690 1 1C4691 C46951 1C4696 ~ R
100F - g, 1UF 10UF —— ~—T00UF . USB2_EXTA_MUXED P 1YY Y 2 USB2 RT P 3le:
6 EY 2 2 6.8% 2 2 B8y 4
6 M b BoLY
D4600
L RCLAMPO502B
= SC 75
CRI TI CAL
Pl ace L4600 and L4605 at connector pin
» _=PP3V42_ G3H SMCUSBMUX
- /7 SI GNAL_MODEL=USB_MUX
SMC_ DEBUG YES
1
Lé — SMC_DEBUG YES ||~ R4650
iy 2 VoD a"lg}@/
47 a6 a5 7 [Ty SMC TX L 12 loro U4650 Yo|-3 5402
47 46 45 7 GOOT} SMC RX_L 11 110 py 3USBlO Yil_4
o 2 USB EXTA N 10 Joi1 6 USB DEBUGPRT_EN L
&> an|
o 2 ¢~ USB_EXTA_P o a1 cR TI AL SEL=0 Choose SMC
THRM PAD _GND_ SEL=1 Choose USB
[ l\lm [~
(—
SMC_DEBUG_NO =
R4651
1 0 2
it Smgi'gusezm Ext ernal USB Connect or
: ) ) SYNC_MASTER=MB8 SYNC_DATE=08/ 02/ 2007
5%
1/16W
M- LF
402

NOTI CE OF PROPRI ETARY PROPERTY
THE LINFORWATI ON CONTAI NED HEREI N | S THE_PROPRI ETARY
PROPERT. APPLE "COVPUTER, | NC. THE POSSESSOR
AGREES Yo THE FOLLOANG
| TO MAINTAI N THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE CR CCPY | T
111 NOT TO REVEAL CR PUBLI SH | N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
C?) APPLE | NC. e =T =
NOE 43 89
7 6 5 4 3 | 2 1




USB I/ F
(Wave 2)

(Rsv' d)

CCP2 I/ F

MC

CRI Tl CAL
FERR- 220- CHM 2A
PP5V _S3 CAMERA F 1YY Y L2
CRI TI CAL VRERERR W BTHES: 35 0603
J4731 -
20347- 125E-12
F- RT- SM
Connector shield 031
— |
Carrer a Power 1 L
Canera Power 2 o0 ?‘E."ﬁ“o“’“‘
Canera G ound 3 LYY
Canera Ground @
Canera USB D- 5 s USB_CAMERA F_N —
Camera USB D+ 6 = USB_CAVERA_F_P LYY
L Canera Twi nAx Shiel d I
NC 8
Canera D ° CCP2_CAMERA D F —
Canera D+ 10 CCP2_CAMERA D F = 1
Camera D Twi nAx Shield o L . - I
Canera d k- 12 CCP2_CAMERA CLK —
Canera C k+ 13 CCP2_CAMERA_CLK = !
Carmera C k Twi nAx Shield 14 - I
Canera LED Ctrl 15 CAMERA_LED —
Canera LDO_EN 16 CAMERA LDO EN = |
Canera RST_L 17 CAMERA RST_L p— 1
Caner a Power 18 PP3V3_S0_CCP2_F =
Canera Power oLe —
Canera G ound 20
Canera G ound 21
| 2C Data 22 1 2C_CCP2_SDA — 1
12C Ak 23 1 2C_CCP2_SCL — 7
Mc Ok 24 TP_12S M C SCL -
M c Data 25 TP_12S M C SDA
[ bs
27
28
29
30
O3 ,
514S0171

Left Clutch Barr el

| nt er connect

=PP5V_S3_CAMERA ; ;

N

Q
Ay
W
o

0

%m
NI<So,

USB_CAMERA N (B 7 20 83

USB_CAMERA P (B 7 20 83

Left Clutch Barre

| I nterconnect

SYNC_NMASTER=MB7

SYNC_DATE=07/ 16/ 2007

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PLE CO\/PI\ETER, INC. THE POSSESSOR

AGREES o e FeL oA

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

CONFI DENCE

WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
APPLE | NC. e =T =
NORE 44 89
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8 7 6 5 4 3 2 1

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

.« _PP3V3_S5_AVREF SMC

s _=PP3V3_S5_SMC
C4902 1 C4903 [1C4904 (1 C4905 |1 C4906
22UF Lo TuF L g 1uF L g 1UF
ngw f— —— 20% —— 20% —— 209%
YE: CERVEXE 2 2 M 2 M 2 gM
=+ o PM_LAN_ENABLE «_B12 P10 U4900 poor ki Nor| 113, SMC_PM G2_EN o o 4 PLACEMENT_NOTE=PI ace C4907 close to U4900 pin F1
= qorpSMC_RSTGATE_L «_ Cl13 |P11 SMC_H8S2116 P6L/KINL*| L14 g SMC_ADAPTER_EN oD 2 3 40 4 = €L SMC Vel
o1 46 20 oy ALL_SYS_PWRGD > AI5 P12 BeA Pe2/KIN2*| L15 o SMC_P62 w - =
2o [Ty RSVRST_PVRGD . Bld |P13 (1om 4 Pe3/KING*| K12 o SMC_P63 w0 PP3V3 S5 SVC AVCC 4907 i
« _SMC P14 <« B15 [P14 P64/ KINa* | KI3 g SMC P64 o mﬁgg%&?tﬁgi% W T 1 O Y 0. 47UF
2 7 o PM_RSMRST_L o Cl4 P15 P65/ KING*| KI4 o PM_LAN_PWWRGD am ' 49201 22| &|&|5|q|u| 5[5 18%
s 7 qor—-MVP_VR_ON <« D12 |P16 P66/ | RQB*/ KIN6* | 112 o SMC PROCHOT_3_3 L erqae 0. 1%55 j— 88 888843 E E CERM 8% 1
25 PM _PWRBTN L < Cl5 |P17 P67/ | RQ7*/ KIN7*|_J13 o SMC P67 % 2 >> 55555
< il + a6y Tz R4909'| |'R4901
oMT X% =
« S0 -« e A e o eE @ PLACEMVENT _NOTE=Pl ace R4999 close to U4900 pins N14, NL5 U4900 le%% o
. SMC P22 ~ Dis |2 P12/ ANz P13 o SMC GPU | SENSE o - PLACEMENT_NOTE=Pl ace C4920 cl ose to U4900 pins N14, N15 SNC_I;86§2116 b5, 2%_2L
S BALE TR G BN L o N Y SV DO N L SENS e BEFED o B2 SMC_MDL am
15 34 (QOT} _ _ - EN_ <« F14 |P24 P74/ AN4|_P14 SMC_DCI N_| SENSE a9 voz| KL <+ SMC KBC NDE
40 2 qompSMC_BATT_CHG EN <« F15 [P25 P75/ ANS| RIS 4 SMC_PBUS_VSENSE g a7 40 7 Ty SMC_RESET_ L » E3 RES* -
w _SMC P26 <« E13 P26 P76/ ANG|_N13 o SMC _BATT_| SENSE a0 . _SMC XTAL 2 |xraL
w SMC_P27 <« F14 |P27 P77/ AN7|_P15 SMC_NB_1V25_1 SENSE am SMC_EXTAL B2 oAl i |_Ea SV NM
w7 20 1y LPC_AD<0> s D9 |P30/ LADO PRO/PVE| 7 SMC_WAKE SCI_L oD = = h —
a7 23 7 LPC AD<1> P31/ LADL P81/ GA20| A7 o SMC P81 6
47 23 7, LPC AD<2> A9_|P32/ LAD2 P82/ CLKRUN | B7 o PM CLKRUN L [oon 7 25 47
> * - TRST L 747
w7y tgg é&fg - -—> 289 P33/ LADS P83/ LPCPD* Zg - ZMNCSLTE ETAT L ] 7 75 6 4 ETRST :zf NSON(;TUF?: <
a7 23 7 [TRY - P34/ LFRANE* P84/ | RQB*/ TXDL > [COTy 7 43 45 46 7
SMC LRESET_L > P35/ LRESET* P85/ | RQB*/Rxm A6 o SMC RX L avsé R12 'R4902 'R4998 'R4A903
20 7 [Ty > _ > 8 RQ4 -— > RX_ Q] 7 43 45 46 47 vss 8 TOK TOK 0
55 30 [TRY PCl _CLK33M SMC _» A8 |P36/LCLK P86/ | RQB*/ SCK1/ SCL1| B SVB_MGMI_ CLK 8 5% 2% 2%
oy INT_SER A S A SEEREEEREE e S jper < fhew
Poo/ I RQEt| KA o SMC_ONOFF_L o o njpn{g= B 462 P P
s T} SMC_GFX_THROTTLE L < A5 P40/ TM O P91/ | RQL*|_J2 - SMC_BC ACKK O] 34 46
0 qor—SMC_SYS_LED <« B5 P41/ TMOD PO2/ IRQU* [ J1 o SMC BS ALRT_L TR 7 46 s L ) l
sac@ySMB_MGMI_DATA (OC) ¢ D5 |Pa2/SDAL PO3/IRQI2*| J3 4 PM SLP_S3_L ] 7 25 36 40 6s - 1
w SMC P43 < C3 |P43/ TM 1/ EXSCK1 PO4/ | RQI3*| J4 o PM S4_STATE L QN 7 %5 e XV\A-QOSM -
w _SMC P44 <« Bl P44/ TNOL POS/ | RQLA* | H2 o PM SLP_S5_L R 7 25 4
s _SMC_P45 -« 2 |pas PO6/EXCLl HL o SMC_SUS_CLK g o
w SMC_P46 < D3 |P46/ PWKO/ PWAD PO7/ 1 RQI5*/ SDAO| @ o o (OC) SMB 0_S0_DATA CB> .
2 qorSMC_SYS_KBDLED < CL P47/ PVK1/ PWML GND_SMC_AVSS ,; 4 s
47 a6 45 43 7 SMC TX L < Gl |P50
<ot -
a7 a0 45 43 7 [Ty SMC RX_L » G4 Ips1
weay—SVB 0_S0_CLK (OC) o F2 |P52/sCLO
oM T
( DEBUG_SW 1) w SMC_PAQ > R3_|PAO/ KI N8*/ PA2 u4900 PEO|_M3 - SMC_CASE_OPEN )
( DEBUG_SW 2) w _SMC_PAL - P3_|PAL/ KI N9*/ PA2:‘§W—EBG§2116 PE1*/ ETCK|_M2 - SMC_TCK N 7 46 47
20 25 7 qoorp—PML_SYSRST_L (O0) < R2_|PA2/ KINLO*/ PS2AC (2 oF 4) PE2*/ ETDI |_ ML - SMC _TDI T 7 e ar
3 USB_DEBUGPRT_EN L N3 |PA3/ KI NL1*/ PS2AD PE3*/ ETDO__ L4 > SMC_TDO oo 7 4 47
31 16 PM EXTTS_L<0> Rl |PA4/ KI N12*/ PS2BC PE4*/ ETVS|_L2 - SMC_TMS N 7 96 47
a2 16 PM EXTTS L<1> N2 |PAS5/ KI N13*/ PS2BD N
PFO/ | RQ8*/ PWWR| M7 > SMC_PEO 6
6 3. SYS ONEW RE ML |PA6/ KI N14*/ PS2CC . PG - SMC PFL
2 T} PM BATLOW L (O0) < N1 _|PA7/ KI N15*/ PS2CD PE;I: ;;Qi*;m R6 Pl SMC LID -
( DEBUG_SW 3)  _SMC_PBO - B10 |PBO/LSM * PF3/ | RQL1*/ TMOX|_NB ; SMC_PF3 6 ™
25 qom—SMC_RUNTI ME_SCI_ L - A10 |PB1/LSCI PF4/ PW|_MB > SMC BATT_| SET @ s
2 [y SMC_ODD_DETECT - D10 |pB2 PF5/ PW/B|_R5 - SMC _BATT_VSET [ 6
0 7 T} | SENSE_CAL_EN - All |PB3 PF6/ PWB|__P5 > SMC SYS | SET oo >
a5 3 T SMC _EXCARD CP > Bl1l |PB4 PF7/ PWW|_N5 > SMC _SYS VSET @
+ qoomySMC_EXCARD_PWR_EN - c11 |pes
SMC EXCARD OC L i A12 |Pes PQ0/ EXI RQ8*/ TM X|__P9 - SMC_PQ& 6
D5 GEX OVERTEMP L - 11 lpes PGL/ EXI RQ9*/ TM Y|_R9 - =SMC_SMS_| NT ame NOTE: SMS Interrupt can be active high or low, rename net accordingly.
M - PG2/ EXI RQLO*/ SDA2 SMVB_BSA_DATA 18 If SMS interrupt is not used, pull up to SMCrail.
s2 qom—SMC_FAN O_CTL - Gl4 |PCO/ TI OCAO/ WUES* PG3/ EXI RQL1*/ SCL2| P8 SMB BSA CLK 18
52 qoom—SMC_FAN 1_CTL - G5 |PC1/ TI OCBO/ WJE9* PGA/ EXI RQL2* / EXSDAA| SMB_A S3_DATA "
w0 qor—SMC_FAN 2 _CTL - Gl13 |PC2/ TI OCC0/ TCLKA/ WJEL0* PGB/ EXI RQL3* / EXSCLA| SMB_A S3_CLK "
w0 or—SMC_FAN 3_CTL - Gl2 |PC3/ T OCDO/ TCLKB/ WEL1* PG/ EXI RQL4*/ EXSDAB|_P7 SMB B _SO_DATA 1
2 TR SMC FAN O_TACH > Hl4 |PC4/ TI OCAL/ WIE12* PG7/ EXI RQL5* / EXSCLB|_RZ. «—s (O0) SMB B SO_CLK B
s2 y—SMC_FAN 1 TACH > H15 |PCS/ TI OCB1/ TCLKC/ WJEL3* SMC PROCHOT
SMC_FAN_2_TACH - HI3 |p . PHO/ EXI RQ6* | _E1 > o
s [T - C6/ TI OCA2/ WIEL4 . SMC THRMTR! P
SMC_FAN_3_TACH H12 |PC7/ TI OCB2/ TCLKD/ WUE15* PHL/ EXI RQ7* | _F3 - oo
o —> PH2/ FVE|_K2 - SMC_FVE aw oM T
s y—SMB_X_AXI S > ML1 |PDO/ ANS PH3/ EXEXCL|_C4 > ALS GAI N o 7 59 7
s y—SME_Y_AXI S -> P11 |PD1/ ANO PH4| D4 - SMC_PH4 6 U4900
s —SMB_Z_AXLS > R11 |PD2/ AN1O PH5| B3 > SM5_ONOFF_L oo 54 SMC_H8S2116
« oy SMC_ANALOG | D > NL1 |PD3/ ANLL 4%?4 SMC
+» rmy_SMC_NB_CORE | SENSE o P10 lpoaran2 o ( L [
s > SMC_NB_1V8_I SENSE g R10_|PD5/ ANL3 NG o E @3714 NG SYNC_MASTER=T9_NOVE SYNC_DATE=01/ 17/ 2007,
s3 ALS LEFT g H3 | [ A1
= D ALg R GHT - ’&g Egj/ ﬁ:i“ NC k3 Inc2 Ncial_c12 NC NOTI CE OF PROPRI ETARY PROPERTY
* O —- /ANLS NC L3 |ncs NC1s|_C10 NC
NC N |nca Nc16|_ G5 NC PRGPENTY G ASP EBHUPUTER TG T POSSESEoR.
| [ aa AGREES TO THE FOLLONNG .
& N;LE ii;fs & | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
| =, Il NOT TO REPRODUCE OR COPY I T
&&ig Eiﬁ & 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
NC L12 |Nnco Nc21l M NC ST ZE | DRAW NG NUVBER REV.
NC K15_Incto Nc2zp N8 NC D 051- 7413 11.0.0
NC J14 [nc11
<j APPLE | NC. SCACE =T o3
NONE 45 89
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7

5

4

3

2

'Butt on”

!/ Br ownout

SMC Reset
445 s =PP3V3_S5_SMC
C50001
0. 148
M 2
402
SMC_MANUAL_RST_L
oM T
'R5001 C5001 1
%Z,m 0. 01ur$:¢
260_3L,\é" 0%5"2—(
SMC Crystal Circuit
» _SMC_XTAL
CRI Tl CAL l
Y5010
MHZ ™

2 'R5000
VDD 1K
U5000 %}E}é’
RN5VD30A- F 2402
SOT23- 5A
5| cD ouTlL SMC RESET_L oy 745 40
NC __4|
G\D
3 CRI TI CAL
Debug Power

SMC AVREF Supply

CRI TI CAL
VR5020
o« _=PPVI N_S5_SMCVREF REF3333 PP3V3 S5 _AVREF_SMC .,
2 . mm
1IN QuTl_2 NeEKSW D mm
G\D
3 1C5026
—— 0, 01UF
2 M
402
1 0540729 CSPZE 1
g M
2 & 3 2
SVOR &5
GND_SMC_AVSS
PART NUVBER REF DES | COMMENTS: .

ALTERNATE _FOR| BOM OPTI ON
PART NUMBER

o

35381381 35351278

Intersil |SL60002-33

System (Sl eep) LED G rcuit

. _=PP5V_S3_SYSLED

Lcsoso
TH

[y SMC_SYS LED 6|

vce

SBG

EN

GND

LED|

PROG]

Nc| 2NC

FRY

3 SYS_LED_ANOCDE @
5 LED PROG

SMC FAN 2_CTL

s _SMC _FAN 2_TACH

TP SI\/D FR&\I 2_CTL
TP SI\/D FAN 2 TACH
RUE

s _SMC_FAN 3_CTL

s _SMC_FAN 3_TACH

TP SI\/D FAN 3_CTL
RUE

s _SMC_GFX _OVERTEMP_L

TP SI\/D FAN 3_TACH

TP §M: GFX_OVERTEMP_L

TP SI\/D GFX THROTTLE L

s _SMC_GEX_THROTTLE L

VAKE_BASE=

SMC FSB to 3. 3V Level

s _=PP3V3_S0_SMC

Shifting

. _=PP1V05_S0_SMC LS

lR5060

l/ lGW
2402

TO sSMC

'R5061
.- _SMC_BATT_VSET — TP SMC_BATT VSET 3, 3K SMC_PROCHOT_3_3_L yoomy 4
— 1/16W
s _SMC_SYS_VSET TP SI\/C svs VSET WBoLF
— NVAKE_BASI 240!
= _SMC P14 _ TP _SMC P14 CPU_PROCHOT_BUF 2 ([ %DT3904XF
— NMAKE_B =TRUE SOT- 363-
= SMC_P20 — TP SMC P20 TO CPU R5062 2
s _SMC_P21 — TP SMC P21 w0 s 10y CPU PROCHOT_ L 133K, Py procrioT LR s %’9904XF
— NMAKE_BASE=T 506 SOT- 363- LF
s _SMC P22 — TP SMC P22 178w
— VAKE_BASE=TRUE MF-LF 4
s _SMC P23 — TP _SMC P23 3 402
— NMAKE_BASE=TRUE
= SNC_P26 = b SNC P26 2n1002 R B (]
s _SMC P27 — TP SMC P27 7565 3 c/5 SMC PROCHOT s =
— NVAKE_BASESTRUE I <™
s _SMC P43 — _TP_SMC P43 a
— NMAKE_BASESTRUE
«s _SMC_P44 TP SMC P44
— NMAKE_BASE=T .
S pas = B -
s _SMC_P62 TP SMC P62 00 25 16 10 ¢gm PM_THRMIRI P_L
— NMAKE_BASE=TRUE
» _SMC_P63 — JP_S\MC P63 6
s _SMC P64 — b _SMC P64 2n7002 R R (]
s _SMC P81 — TP _SMC P81 SOT- 363 E: c/2 _SMC THRMIRI P s
— NAKE_BASESTRUE I <™
s _SMC_PFO — TP _SMC_PFO .
— NAKE_BASE=T
s SMC_PF1 — TP _SMC_PF1
— NMAKE_BASES=TRUE -4
1155 _=PP3V3_S5_SMC
R5895
s _SMC EXCARD OC L 1 A 2 EXCARD OC L 24 34 » _SMC_PAQ R5091 100K : )
6w = _SMC_PAL R5092 100K ; o o% I/T6WW-LF 402
402 » _SMC_PBO R5093 100K . , D% I/ IGWW--LF 402
s _SMC SUS CLK — N§KUESBA§E_ SB s 5% 17 I6W MF- LF 402
) a7 SMC ONCRE L sgg;g 10K 1 2 T TOW Ve TF 407
7045 _SMC LI D 100K 1 2 °© -
s _SMC P45 — N§KNEC EEzRTQYRLETR LDO EN oo . SMC_PVE R5072 10K . , 5% 17 16W M- LF 402
- w45 45 7 SMC TX L R5073 10K 1 5 5% 17 16W M- LF 402
4 as a3 7 SMC RX L R5074 100K 1 5 5% 17 16W M- LF 402
5% 17 16W M- LF 402
ONEW RE_PU
15 3 _SYS_ONEW RE R5075 2. 0K I
w7 SMC BS ALRT L R5076 100K ; 2 o% ITT6WW-LF 402
4457 _SMC_TNB R5077 10K 1 2 5% ITIGWW-LF 402
. . a7 457 _SMC_TDO R5078 10K 1 2 o% ITT6WW--TF 402
LAN PWRGD Circuit 1T R0 7S 106 1 e
4457 _SMC_TCK R5080 10K . 2 5% I/IGWMWM-LF 402
5% 17 16W M- LF 402
ws =PP3V3_S0 SMC = _SMC_P67 R5094 10K . 2
NO STUFF . _SMC_PF3 5081 10K . , 5% 1716W MLF 402
‘R5097 ¥ sve Pad 5096 10K 1 , 5% UToWWeLFa0z 9
%DQOK .. SVC P4 R5082 10K . , 5% I/T6WW-TF40Z ¢
11ew ) = 5% 1/ 16W MF- LF 402
2402 R5098
1 oo PM_LAN_PVWRGD 1 2 ALL_SYS PWRGD iz s o
1/ 7w
o2 w24 SMC BATT TRICKLE EN L R5083 10K . 2
s 30 SMC BATT CHG EN R5084 10K 1 5 5% 17 16W M- LF 402 J,
45 40 35 3a _SMC_ADAPTER_EN R5085 10K 5% 17 T6W NF-TF 402
» _SMC_CASE_OPEN R5086 10K ; p o ITIEWW-TF 402
w5 5 SMC BC ACCK 50 7 470K 1 5 5% 17 16W M- LF 402
s 30 SNC_EXEARD CcP 50 8 10K 1 5 5% 1/ 16W M- LF 402
4 a5 25 7 PM SUS STAT L 50 9 100K 1 5 5% 17 16W M- LF 402 I
4257 PM SLP_S5_ L R5090 100K 1 2 5% I/IGWWM-LF 402
5% 1/ 16W M- LF 402
Reports when 5V S5 and 3.3V S5 are in regul ation
s _=PP3V3_S5_S5PWRGD
1
R5045 SMC Suppor't
%?E‘év SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
2402

s ey =P5VS5_PGOCD

TPS51120 PGOOD threshold 87-93% (4.35 - 4.65V)
s oy =P3V3S5_PGOOD

TPS51120 PGOOD threshold 87-93% (2.87 - 3.07V)
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LPC+ Connect or

8

FWH INIT L Generation

=PP3V3_S0_LPCPLUS

CRI Tl CAL
LPCPLUS LPCPLUS LPCPLUS
J5100 'R5192 'R5191
QT500306- LO21- 9F 15’»%0 %%3'(
ey
s+ - _=PP3V3_S5_LPCPLUS a1 s e e
s - _=PP5V_S0_LPCPLUS 2402 2402
foole o LEWHINTL
ool o | PO _CLK33M LPCPLUS (- s
15 20 1¢cmry LPC_AD<0> —> 0ol LPCPLUS 3
s 1@ LPC AD<1> 0O e g LPC AD<2> @D s CPU INIT LS3V3
o v« o | LPC AD<3> o MVDTZ904XF
5 23 7 (TR LPC FRAME L 1 8 12 (B 7 22 48 SOT- 363 LF é/‘_/ LPCPLUS
1525 7 o PM_CLKRUN_L 5[0 ol o o | INT_SERIRQ A e ¢ '—Pcpl'—US 6 Rg%go
-+ o BOOT_LPC_SPI_L sl 0 ole | PMSUS STAT L T o o a6 MOTISAXE (D2 CPUINIT RL 13392 CPUINIT L (ru s
w045 7 qoomySMC_TMB vlgole o T sME TO T 7 4= o SOr-303LF \ oY/ e
- 7 rrmy_DEBUG _RESET_L ol 0ol o | SMC TCK [ 7 4 4 1 ke
TRST_L Y RESET_L o
«m E%WD(S) - 20 ot ——» 2%—,\"\,‘3 - o PLACEMENT _NOTE=Pl ace R5190 to minimize CPU_INIT_L stub
e e SMe WL 2[00 X I SMERX L oD PLACEMENT_NOTE=PI ace Q6190 cl ose to R5190
s om it . [ 7 4 4 40 1L
46 45 40 1 Ty SMC_TX_L a0 o e L
ol ool o 1 LINDACARD GPI O o 7 25
s s
516S0394

LPC+ Debug Connect or
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8 | 7

| 6

| 5 | 4 |

| 2 | !

| CH8- M SMBus Connecti ons

» =PP3V3_S0_SMBUS_SB

| CH8- M R5200
U2300 g%
( MASTER) M:l
o 2 SMB_CLK SVBUS SB SCL

lR5201

SMC "0" SMBus Connecti ons

» =PP3V3_GPU_SMBUS_SMC 0_S0

Cl ock Chi

¥ SLGBLP537V: U290
%Z}é’ (Wite: 0xD2 Read: O0xD3)

=SMBUS_CK505_SCL 2o

BASE=TRU
5 2s SVB_DATA

SI\/BUS SB SDA
MAKE_BASE=TRUE

_ =SMBUS CK505_SDA =

SMC "A" SMBus Connecti ons

NOTE: SMC RMI bus remmi ns powered and nmay be active in S3 state
. =PP3V3_S3_SMBUS_SMC A S3

1

> 52511 GPU Tenp (Ext)

&% g6 TMP401: U5550
M:.b}é’ %.L}é’ (Wite: 0x98 Read: 0x99)

4 2 2

—: SVBUS SMC 0_SO_S

—SMBUS SMC_0_S0_Si

— NAKE_BASE=TRUI

U4900
( MASTER)

1
SVC R5250

s SMB_0_SO0_CLK
s SMB_0_SO_DATA

=SMBUS_GPUTHMSNS_SCL =
=SMBUS_GPUTHMSNS_SDA =:

SMC R6270"| |'R6271 Top- Case
04900 + e 357 M.B/ J9600 -- Fl ex/ TMP105
( MASTER) M:jb}zé’z 2%;5}4’ (Wite: 0x92 Read: 0x93)

s SMB_A _S3_CLK
s SMB_A_S3_DATA

—ss SI\/BUS SI\R/EEA S3_Scl
—ss SI\/BUS SMC A S3_S
— NAKE_BASE=TI

=12C TOPCASE SCL 0
=1 2C TOPCASE_SDA 0

J3100
(Wite: OxAO Read: OxAl)

=12C_SODI MVA_SCL =
=12C_SODI MVA_SDA =

SO DI MM " A"

GPU Tenp (I nt)
G84M UB000
(Wite: Ox9E Read: Ox9F)

=GPU_1 2CS_SCL B
=GPU_1 2CS_SDA B

Renote Te
EMC1043-5: U5500
(Wite: 0x98 Read: 0x99)

=SMBUS_REMIHVBNS_SCL s
=SMBUS_REMIHVENS_SDA s:

SO- DI WM " B"

J3200
(Wite: OxA4 Read: OxAS5)

SMC "Battery A" SMBus Connecti ons

« =PP3V42_G3H SMBUS_SMC BSA

SMC "B" SMBus Connecti ons

» =PP3V3_S0_SMBUS_SMC B SO

—  =12C SODIMVB SCL
_ =12C_SODI MVB_SDA =
= SMC R5280" |'R5281 Battery SMC Rs260" |'R5261[  CPU Te
U4900 o ?Z’ls J6950 U4900 B ?Z’ls EMC1043-5: U5570
. ( MASTER) M%L‘V AO-ZLI\éV (Wite: 0x16 Read: 0x17) ( MASTER) M:AB}Z@’ AO-ZLIW (Wite: 0x98 Read: 0x99)
Left |/0O SMBus Connecti ons: Left 1/0 2| |2 2
J3400 s SVMB_BSA_CLK —= SVBUS SMC BSA SCL —  =SMBUS BATT SCL . .+ SMB_B_SO_CLK —= SVBUS SMC B S0_sCl _— =12C CPUTHMVBNS SCL .,
ExpressCard Sl ot (See Tabl e) .- SVB_BSA_DATA . SVBUS SNVC_BSA_SDA __ =SMBUS BATT_SDA .~ SMB B SO_DATA —: SVBUS SNC B SO_SD4 __ =12C CPUTHMBNS SDA
(Address deterni ned by ARP) — - BASE=T — VAKE_BASE=TRUE —
— =SMBUS_LIO SB SCL g ] ‘ L
__ =SMBUS LIQ SB SDA
n ) : Left 1/ 0O SMBus Connecti ons: Left I/O Board
SMC " Managenent"” SMBus Connecti ons 33400
LI O - TMP106 (See Tabl e)
0 The bus formerly known as "Battery B" (Wite: 0x92 Read: 0x93)
| CH8- M ME SMBus Connecti ons +SPP2V3_S3 SWEUSS SME M 5B - TvPLoG = =SMALS L0 SMC SO
(Wite: 0x90 Read: 0x91) ——=SMBUS LI O SMC SDA .
. =PP3V3_S5_SMBUS SB_ME R5290!| |'R5291
SMC 47K 4 7K SN.S
U4900 150 How KXPS5- 2050: U5900
MASTER) : ] Wite: Ox30 Read: Ox31
| CH3- M R5230' |'R5231 ( ) BT TR | (witer ox ad: 0x31)
U2300 1%% i s SMB_MGMI_CLK —sz SWBUS_SVC_MGMT_SCL __ =12C SMB_SCL
( MASTER?) [V %?E}é’ RUE -
: abo, [ )42 s SMB_MGMI_DATA s %im MGMT_SDA —  =12C SV _SDA
o 2s SMB_ME_CLK — SMBUS SB ME SCL “
— NAKE_BASE=TRUE
o 2» SMB_ME_DATA __SMBUS SB ME_SDA
— NAKE_BASE=TRUE
/|
SMBus Connecti ons
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CPU Vol t age Sense / Fi
XW5309 R5309
4. 53K

1 2

=PPVCORE _S0_CPU

12118

lter

SMC_CPU_VSENSE

1%

CPUVSENSE | N
1/16W
L
2

U1000 center HELDH

Pl ace short near

1
2

C5309
0. 22UF
20%

6.3V

X5R
202

L GND SMC_AVSS s 46 40 55

Pl ace RC close to SMC

GPU Vol tage Sense / Filter
15 40 s - _=PPVCORE_GPU_REG )(“‘55§59 35%359
1 2 GPUVSENSE I N A 93K SMC_GPU_VSENSE
Pl ace short near U8000 center %/{jl/ggv 1 C535
402 —L0.220F
| 20%
2 6.3V
X5R
402
GND_SMC_AVSS s 45 10 55
Pl ace RC cl ose to SMC

oo

oD

Enabl es PBUS VSense di vi der

1.8V FB Current Sense Filter CPU Current Sense Filter
| SL9504A
w5305 5330
s my_P1V8_SOGPU | QUT 1 -W % SMC_P1V8SOGPU | SENSE ., sy CPUVOORE | OUT_+ -W 5 SMC_CPU I SENSE  ryyry
Vi 1 C5365 e 1 C5330
402 0. 220F 402 —L 0. 22UF
" §§§v | SL9504B " §§§v
402 R5331 402
GND_SMC_AVSS s 46 10 55 ot 50 rmy_| MVP6_| MON 403K GND_SMC_AVSS 45 46 15 5
Pl ace RC cl ose to SMC M Pl ace RC cl ose to SMC
w SMC_P1VBSOGPU | SENSE SMC _ANALOG | D oo Vios™
VAKE_BASE=TRUE —
NB Core Current Sense Filter GPU Current Sense Filter
w5370 w5375
s o NBCORE_| QUT 1-W'S SMC_NB_CORE_| SENSE oy s s [y GPUVCORE_| OUT 1-W'2 SMC_GPU I SENSE oy s
i 1 C5370 i 1C5375
402 L0 22UF 402 L 0 22UF
— 20% —— 20%
5 6.3V 5 6.3V
X5R X5R
402 402
GND_SMC_AVSS ; 4 40 52 GND_SMC_AVSS s 46 40 55
Pl ace RC close to SMC Pl ace RC cl ose to SMC
Switches in fixed | oad on power
27
=PP5V_S0_| SENSECAL %ngup

87 .
4 1 2
20%
10V
M

PBUS Vol t age Sense & Filter

gBlS
FDG5332C NL
SC70-6 —

Rt hevanin =

4573 ohns
SMC_PBUS_VSENSE vy 4

PBUSVSENS_EN DI V,

R5316* R5386*
160K 5749k 4 | 5385
e wis T, e
202, 202, s

PBUSVSENS_EN L

s _=PBUSVSENS_EN 2
when hi gh.

DCIN Current Sense Filter
R5380
« oy L1 O DA NI SENSE 1% 3% SMC DCI N_I SENSE gy 4s
W 5380
- g-220F
P
402

L GND_SMC_AVSS 5 46 40 55
Pl ace RC close to SMC

NB 1.8V Current Sense Filter

38
0 T P1V8_S3_| QUT 1 'W SMC NB_1V8_| SENSE oy

wi¥ 5335

w02 L g 220F
—T— 20%
2 6.3V
X5R
402

GND_SMC_AVSS s 46 49 53

Pl ace RC close to SMC

Current Sense Calibration Crcuit

=PPVCORE_SO_CPU_REG

supplies to calibrate current sense circuits

=PPVCORE_GPU_REG

73 49 8 7

CRI TI CAL
322

y GND SMC AVSS s 46 4 5

Pl ace RC close to SMC

Battery (PBUS) Current Sense Filter

5390
ss ry—L1 O BATT | SENSE 1 'W SMC BATT | SENSE oy, 45

i 105390

402 —— 0. 22UF
—T1— 20%
2 6.3V
X5R
402

GND_SMC_AVSS s 46 a9 53

Pl ace RC close to SMC

S0/ GPU 1. 25V Current Sense Filter

340
0 9> P1V25_S0_I QUT 1 'W SMC NB_1V25_1 SENSE ooy 45
w1 C5340
02 L g 22UF
—— 20%
2 6.3V
X5R
402
GND_SMC_AVSS s 46 a9 53

Pl ace RC close to SMC
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CURITTT AL
B
» =PP3V3_S0_CPUCOREI SNS o
M- LF
R5400 . _=PP1V8_SOGPU | SNS R 1K =PP1VE_SOGRU LSNS 4
1 M, s 270PF =PP3V3_S0, GPULVSI SNS ,
HE 1 C5410
R5411 é‘g‘éu G
w P1VBGPUI SNS_N YT Ve 702" : i%
R5402 %Sféé “AOEW -
; r -
33402 . s P1VBGPUI SNS R N T AL
« | MVP6_VO )2 CPUCOREL SNS_P 2
NO_STUFF e
C54031  t¥
0. Zﬁ@’z 8_SOGPU | OUT oy o
AUBAT 3%4203
o ry_| MVP6_DROCP IWVS CPUCOREI SNS N
NO_STUFF %
404 1 [ (1
0. 1UF 402
A
2
o
CRI TI CAL
31 B
1%y 0. 002
» ZPPVCORE SO NBCOREL SNS Midd =PPVCORE SO NB R, R5420 _ =pp3v3_s0_NBCOREI SNS =PP1V25_S0_I SNS_R M =PP1V25_S0_| SNS R5430
\—(1 VWAL PP3V3 SO NBCOREI SNS vec 1,10, ’ ’ 1 1208 ° o =PP3V3_S0_P1V25I SNS
3 4 5 \—(3 VWA PPBV3_SO_P1V25! SNS_VOC
1C5425 |1 C5426 = :
2UF T L 22UF Lj‘ 5 16436
2 ‘r\ﬁst 2 ‘r\ﬁst 9, 1UF 1, gz% 0. 1UF
05-3 05-3 [ MXR 2 CERML X5R 149%
X5R 3 -3 16V
» 402 > 2%5

1

e |__NBCOREI SNS_N

NBCOREI SNS_R1_N 1

I NA326EA- 250
NE

NBCOREI SNS_R

.« NBOCOREI SNS P

S| GNAL_MODEL=EMPTY

NBCORE_| QUT
oo
8 U54£6 CRI Tl CAL
3 + d

NBCOREI SNS_R2

'R5422

1
C54221

] lOOK 0. 001UE ——
Gain = 100: 1 l/lGW cé \7’;*
5’
CRI TI CAL
R5445
0. 0 =PP3V3_S3_P1V8I SNS
1/4%
Mzoe
=PP1V8_S3_I SNS_R 1 —PP1V8 S3_ISNS ,
3
105445 |1 C5446
;ém X5R ;ém X5R 1 C5440
Q L 6T10F
-1 lgu/ﬂ
2 0¥
2
R5443 s
wl PLVBISNS N 15 28K pivelisns R N . =
1%
1/16W
NE-DF P1Vv8 S3 | QUT TS 40
R5444
wl PLVBISNS P 15 26K, piveisns R P

Gain = 66:1

(3442 1/ 15w

470PF Moz

8
%o

I

w | _P1V25I SNS N 2| =
P1V25| SNS_R1_N 1 INEMS%EA- 250
SI GNAL_ MODEL=EMPTY P1V25_S0 | QUT o
'R5431 8 U54£‘6 CRI TI CAL
20K 3|y
i ]
Hipw
2402 P1V25] SNS_R2
P1V25| SNS_R1_R
s P1V25| SNS_P ‘R5432 05432 1
165K 0 501UF
Gain = 165:1 /ew :7)**
- LF M 2
2402 402
» =PP3V3R5V_GPU_GPUI SEI
1C8995
C8998 L (f JUF
470pF S 18
L iy
Lobs L
50V =
R8998 %33
, 10K,
1/ 18w
R289191 Myos"
2 81K epul sENS NEG CRI TI CAL
L 1% 6 [
= LW MAX4245AXT- T
402 3 In V;Qm-e
4 GPUVCORE_| QUT [
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. GEXI MP6_I MON 12 09K Gpul sENs pos e
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(Th1lH)

(TGOH)

(Reserved for

"o ;
I
PI ace on left side of fan cutout O

'Pl acenent not e:

"Pl acenent not e:

PI ace near GPU

CPU T-D ode Ther nal
( TCOP)

R5570
47

» _=PP3V3_S0_CPUTHVENS 1 2

o0 10 oomp— CPU_THERMD P

(TCOD)

Th2H)

U heat pi'pe sensor)

GPU/ Heat

o0 10 om— CPU_THERMD N

CRI TI CAL

J5590
BMD2B- ACHKS- GAN- TF-

i

A2 FB3VE S0, CPUTHIVENS R
Sy IR
4

Sensor

1

Vi

S| GNAL_MODEL=EMPTY

U5570
EMC1403- 1- Al ZL
2 lppr "SSP qierm

DN1

LF- SN-M
ae 7 CPUTHVENS D2 P

3
3l g
5

CRI TI CAL

GND

ALERT*
SMDATA|
SmoLk |10

7 CPUTHVMSNS _THM L
8 CPUTHMSNS ALERT L

9 =1 2C_CPUTHMBNS

=1 2C_CPUTHVBNS

SDA gy 4
SCL__pry 4

6

SI GNAL_MODEL =ENVPTY
55901
0. OOZZUF

ﬂwf

51850487

Pi

04 T CPUTHVSNS D2 N

pe &

Bot

( ThOH)

tom Case Skin Ther mal

THERM®
ALERT*

SVDAT,

CRI TI CAL R5500
BVD2B- AWK%F5G5A}\PTF_ LF- SN M ., _=PP3V3_S3_REMIHVENS 1,47 2 ppava s3 REMI'HI\/SNS R
M RT- SM 1510/gW M(ﬁ%klgg mg
3 16w =3, 3V
O hob
- - o 7 RSFSTHVBNS D P 1
CN% SSILdFF Sl G\JAL_NQ::EL:ESNTI VI
- - - 1 - 1
4 S| GNAL_ MODEL=EMPTY U5500
O P %gp;: 0. 0022“3': f— EMC1403- 1- Al ZL
= 2 EM cB2Rm 2 2 TSSOP
51850487 0 o -
w7 RSFSTHVBNS D N 3 ot
CRI Tl CAL w7 HSTHVBNS D P 4 | op2
J5520 NO STUFF 5 CRITICAL
_ SR SI GNAL_MODEL=EMPTY DN2 K
BMDZ2B AmKSI\JlRTG—A%I\IIT TF-LF-SN-M C5520 SI GNAL_MODEL=ENPTY o 00222': 1 &
uF —— 6
O~ T gg By J
M CERM
o 1 402
! Ez w7 HSTHVBNS D N =
S T T
O——t 'Placenent note: ‘ 'Pllacenent note:
= Keep 2 caps as close to . Keep 2 caps as cl ose .
51850487 ' connectors as possible ‘ '"to IC pins as possible ‘
s =PP3V3_S0_GPUTHVENS
GPU_TMP401 GPU_TMP401 GPU_TMP401
C%Sl?ég 1 R55511 1R5552
16y g%
YR 2 1 16
( T[}) P) 482 I %21522 2%2 }év
GPU_TMP401 =
R5560 GPU_TMP4011| CRI TI CAL
wn @ GPUTDICDE P 1,092 L cp D P VDD *
1% S hp R EPTY ALTE,_TJE,{ 6 GPUTHVENS_ALERT,
W [1C556 U5550
TOT e 6001 0F g D o1 4 GPUTHVBNS_THM L
( ) GPU_TMPA0LT, 3\5{M o NEOP  SAK e =SMBUS_GPUTHVENS SCL s
R%ggl soatal 7 =SMBUS_GPUTHVENS_SDA o 48
o x> GPU_TDIODE N 1 GPUTHVBNS_D N
1% GN\ND
1/16W 5
M- LF
402

PI acenent not e:

PI ace U5550 near

GPU

NB Thermal Di odes Not Used
0B =NB _TDB FORCE
2B =NB_TDB _SENSE —
0B =NB_TDE SENSE E
w0cory =NB_TDE_FORCE —
[+ 5500
AUF ,
- 4, R5501 R5502
M %5 19K
W Lew
1 LA o1
7 REMTHVMSNS THM L
8 REMTHVBNS ALERT L
9 =SMBUS REMIHMSNS SDA Va:n X0
10 =SMBUS REMIHMSNS SCL Va:n X0
Ther mal
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SYNC_MASTER=( MASTER)

SYNC_DATE=( MASTER)

NOTI CE OF PROPRI ETARY PROPERTY

THE | NFCRNATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PLE COVPUTES

PROPERT: AP
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

INC. THE POSSESSOR

,,,,,,,,,,,, SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
C@ APPLE | NC. e =T =
NOE 51 89




s 7 =PP5V_SO0_FAN LT

Left Fan

. =PP3V3_SO_FAN LT
CR T|§A|_
Re650: | SMDAR-ALH
47K 4 RT-SM
R5655 402, 1]
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Right ALS Crcuit
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1
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0. 1urg=¢::
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e Y2 BT RS 5533%8
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% Lcssso PD5800 . 2% —
5 Sa R
402 Oy 2V Y/ BSS20ECH 59(:)1(!\3/1 _*§o800 = GAD_SNC_AVSS 44 16 1 s
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R5852! Us850 'R5855
10K 10
K LT3491 9
%/{:12\'4\/ DFN %1?\%\/
hbzz 5402
cAPL4 KBDLED CAP
CK™! 12
oo BB T Gs855 1
N N P
i
§
— KBDLED RETURN (g
| WE: This circuit does not use return, can tie cathode to GND on topcase flex ALS Suppor t
SYNC_NMASTER=M76_M_B SYNC_DATE=03/ 19/ 2007

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 NUVBER REV.
D 051- 7413 11.0.0
C@ APPLE | NC. e =T =
NOE 53 89




| 2C addr esses:

ADDR | ow => 0x30, Ox31
ADDR hi gh => 0x32, 0x33

Alias SCL/SDA to G\D i f using anal og outputs only

. =PP3V3_S3_SM5
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LGA « 7
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SM5_MOT_EN 12 |vor_ENABLE
SMS_MOT_DI S v
IR5902 =)
0, = 1C5
0 - 0.0
iA%Y g
2 5

L
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Package Top

O p +y

+X

Desired orientation when
pl aced on board bottom si de:
Top-t hrough Vi ew

+Z (up)

+X

+Z (dn)
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( SMVB)

SYNC_MASTER=M/6_M_B SYNC_DATE=03/ 19/ 2007

NOTI CE OF PROPRI ETARY PROPERTY

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

§£§¥O%H§E$LWMER, INC. THE POSSESSOR
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

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

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
APPLE | NC. e =T =
NOE 54 89

1




» =PP3V3_S5_ROM
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Left 1/ 0O Power Connect or
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51850458

Battery Connector (Digital Signals)

CRITI CAL

5
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4 .. SMC BS ALRT L T 7 s 4
o4
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6
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3.3V SO0 FET
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1.25V SO FET
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o8 Tg
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3.3V GPU FE'I'Q7
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« _=PPVI N _S5_P5VP3V3

C73001 TPS51120 LDAQ Buffer outputs
10e (Avail abl e for system use)
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1YY 2 M N-RECR-W BFHEB 3 fin PeUSs LL - 26 is L) 1s P3V3S5 LL M N-REER-WBHHEB 3 SH e s a el
’ ’ n NE_ ; SW TCH_NODE=TRUE SW TCH_NODE= TRUE NE § m SW ’
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1> M27 |FBADL FBA CVD1| U27 FB_A RAS L 68 75 87
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13> 130 |FRADI3 % FBA_CMD13| VBO FB_A_ UNVA<5> o8 75 87
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40> AMBO_|FBAD4O FBADQVG | AK30 FB_A_| A L<5> o8 75 87
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42> AJ31 |FBAD42 FBADQW | AG30 FB_A L<7> 68 75 87
43> AJ30 |FBAD43
44> AJ32 |FBADA4 W FBADGS_RNO| M8 FB_A <0> o8 75 87
45> AK29 |FBADAS § FBADQS RN1| K32 FB_A <1> 68 75 87
46> AMBL |FBAD46 F  FBADQS_RN2| G31 FB_A <2> 68 75 87
47> AL30 |FBADA47 o FBADQS_RNB| @27 FB_A <3> 68 75 87
48> AE32 |FBADAS % FBADQS_RN4| AA28 FB_A <4> o 75 87
49> AE30 |FBAD49 T FBADGS RN5| AL31 FB_A <5> 68 75 87
50> AE31 |FRADS0 FBADQS_RN6| AF31 FB_A <6> 68 75 87
51> AD30_|FBADS1 FBADQS_RN7| AH29 FB_A <7> o8 75 87
52> AC31 |FBAD52
53> AC32 |FBaADS3 W FBADGS Weo| L28 FB_A <0> 68 75 87
54> AB32 |FBADS4 § FBADQS_WWP1| K31 FB_A <1> 68 75 87
55> AB31 |FBADSS t; FBADQS_wp2| G32 FB_A <2> o 75 87
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60> AG29 |FBADGO FBADQS_WP7| AH30 FB_A <7> 68 75 87
61> AD27 |FBADG1 =
62> 2527 lroanes s _=PP1V8_GPU FBI O
63> AE28 |FBADG3 FBA_DEBUG AC27 _, TP_FBA DEBUG
PP1V2 GPU FBA PLL_F &5 |Fa PLLAVDD FBCAL_PD_VDDQ_K26 _PD
WFBAJDLLG\D FBCAL_PU_GND| H26 FBCAL_PU_GND e
o5

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

76 69

65

F10

oM T
usooo0
NBSP- GS- W A2
BGA
(4 OF 8)
FBCDO FBC oMo €13, FB B LMA<4> oy 6 76 57
FBCDL FBC ovD1| A6 FB B RAS L [T 6 76 87
FBCD2 FBC oMp2| A13_ FB B _LMA<5> T 6 76 57
FBCD3 FBC_CVDB| B17 FB_B_BA<1> o 50 76 87
FBCD4 FBC cvpa| B20  _ FB B UVA<2> [T 0 76 87
FBCD5 FBC_ CMD5| AL9 FB B UMA<4> T 6 76 57
FBCDG o FBC Cvs| B19 o FB B UVA<3> o 6 76 57
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FBCD8 X FBC_CVDB| E16 FB B CSO L o 6 67
FBCD9 o4 FBC OMDOl A4 FB B MA<11> o 59 76 67
FBCD10 w FBC_cwvpi0| C15 > EB_B CAS L T 5 76 87
FBCD11 = FBC Cwvp11[ B16 o FB B WE L T o0 76 57
FBCD12 N FBC ovp12| F17 o FB_B_BA<0> oo 6 76 87
FBCD13 z FBC_ CVD13| Cl9 FB B UMA<5> T 6 76 57
FBCDL4 é FBC_Cwp14[ D15 FB B MA<12> oo o
FBCDL5 g FBC ovpis| C17 o FB_B_DRAM RST [ooT 69 76 67
FBCD16 FBC_CwD16| A7 FB B NMA<7> T o9 76 57
FB B MA<10> 1 2
FBCD17 FBC_OMD17| C16 [T 69 76 87 R8250
FBCD18 FBC Cvplg[ D14 FB B | o [OUTy & 76 57 1OK
FBCD19 FBC_CwDlo| F16 o FB B _MA<O> T o9 76 57 1/ 1ew
FBCD20 FBC oMD20[ Cl4 o FB_B_MA<9> o ees |'R8251 2402
FBCD21 FBC_CvD21| C18 FB_B MA<6> 69 76 87 10K
FBCD22 FBC Cvp22| E14 o FB B LNVA<2> T o0 76 57 %‘/]slﬁ\é\l 1
FBCD23 FBC CvD23[ B13 _, FB B NMA<8> T o0 76 57 | 402 -
FBCD24 FBC CvD24l E15 _ FB B LNVA<3> T o9 76 57
FBCD25 FBC_CM>25| F15 FB B MA<1> o 6 76 57
FBCD26 FBC OMD26| A0 FB_B_MA<13> o =
FBCD27 FBC CvD27[ €20 FB B _BA<2> T o0 76 57
FBCD28 Fec cvoes| A5, TP_FBC CMD28 -,
FBCD29
FBCD30 FBC_CLKo| E13 FB B CLK P<0> 69 76 87
FBCD31 FBC_CLKO_L|F13 » FB B CLK N<O> iy 60 76 o7
FBCD32 FBC_CLK1| F18 FB_B CLK P<l> 69 76 87
FBCD33 FBC_CLK1_LEL7 » FB B CLK N<1> 60 7607
FBCD34
FBCD3S FBCDQWD|_A4 FB_B L<0> 60 76 87
FBCD36 FBCDQML|_E11 FB B L<1> 60 76 87
FBCDR7 FBCDQVR|_F5 FB_B L<2> 69 76 87
FBCD38 FBCDQVB|_C9 FB_B L<3> 69 76 87
FBCD39 FBCDQW|_C28 FB B L<4> 69 76 87
FBCD40 FBCDQVE| F24 EB_B_| A L<5> 69 76 87
FBCD41 FBCDQVB|_C24 FB_B_ L<6> 69 76 87
FBCD42 FBCDQW?|_E20 FB_B L<7> 69 76 87
FBCD43
FBCD44 W FBCDQS_RNO|_CB FB_B <0> o9 76 67
FBCD45 § FBCDQS_RN1| _E9 FB_B <1> 69 76 87
FBCD46 f; FBCDGS_RN2| E6 FB_B <2> 69 76 87
FBCDA7 FBCDQS_RN3|_A8 FB_B <3> 69 76 87
FBCD48 % FBCDQS_RN4|_B29 FB_B <4> 69 76 87
FBCD49 T FecDGs RNs|_E25 FB B <5> 69 76 87
FBCD50 FBCDQS_RNG|_A25 FB B <6> 69 76 87
FBCD51 FBCDQS_RN7|_F21 EB_B <7> 69 76 87
FBCDS2
FBCD53 W FBCDQS_Weo| S5 FB_B <0> 69 76 87
FBCD54 § FBCDQS_Wp1| E10 EB_B <1> 69 76 87
FBCDSS5 > FBCDQS_We2| ES FB B <2> 69 76 87
FBCD56 w FBCDQs_we3| B8 FB B <3> 69 76 87
FBCD57 " FBCDGS_Wpa| A29 FB B <4> o 76 87
FBCD58 £ recpos_wes| D25 FB_B <5> 69 76 87 o s _=PP1V8_GPU FBI O
FBCD59 FBCDQS_Wp6| B25 FB B <6> 69 76 87
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Page Not es

Power aliases required by this page:
- =PP3V3_GPU_VDD33

- =PP3V3_GPI_M O

- =PP1V2_GPU_PLLVDD

- =PP1V2_GPU_H PLLVDD

- =PP1V2_ GPU VI D_PLLVDD

Signal aliases required by this page:

( NONE)
BOM options provided by this page: oM T
( NONE) usooo0
NB8P- GS- W A2
BGA
. =PP3V3_GPU VDD33 . (6 OF 8)
Typi pal ly <??m ACL1 \vppss_1 GPloo| K3 o o GPU_ GPIO 0 n
AC12 |\ypD33_2 ol H o o GPU GPIO 1 7
1 C860 1C8601 |1 C8602 AC24 lvpp33_3 PIRlK o o GUGIO2
Qg (UF = QTR —— Qu470F AD24 l\opas_a i ® g 9 GPUGPIO 3 5
2 %3 wer 2 %3 wsr 2 %3 wsr AE11l |VDD33_5 Pl B2 o o GPU GPIO 4 7
402 402 402 AE12 VDD33_6 aPl o5l J5 GDU G3| O 5 "
H7_|vpD33_7 PRI B o o GPU GPIO 6 n
i J7_\vpD33_s o K6 o o CGPUGIOT7 = 4
- K7 \DD33_9 PIBlElL o 4 GPUGPIOS8 7
o L10 [vpD33_10 PR o, GUGIO9 7
L7 |vDDs3_11 ool o o GPUGIOI10 4
L8 |vDD33_12 clalFt o GUGIOILL =,
MLO \/DD33_13 POz B3 o o GUGIO12
GPl 013 U3 «—> GPU GPI O 13 71
GPl o14| W4 «—> GPU GPI O 14 7
»~ GPU ROM CS L - AAdROMCS L
» GPU_ROM SCLK o A7 lRov SaLK SPDIF|J6 o  GPU SPDIF ”
» GPU_ROM SI > V2 |Rom S STEREQ_T3 > GPU_STEREO 7
RB695! » GPU_ROM SO - A% |Rov SO BUFRST_LI.FS TP _GPU BUFRST L
oot Ragoe
Ry 1 2 GPU_TESTMODE_PD > H2_|TESTMODE ITAG TaK| AJ1L o TP_GPU JTAG TCK
e T:%‘@Nw GPU_SWAPRDY_A M5_|SWAPRDY_A JTAG TDI | AK12 o TP_GPU JTAG TDI
— M:bg: JTAG TDQ AL12 TP_GPU JTAG TDO
JTAG TMVB| AKLL o TP_GPU JTAG TMS
(1 PD) JTAG TRST_L|ALLS o TP_GPU JTAG TRST_L
n70e _=PP3V3_GPU M O
. MM 0A_VDDQ 1 MOoA cLkouT R o o  GPU M OA CLKOUT_P
M8 |M 0A_VDDQ 2 MOACLKOUT_LIPA o o GPU M OA CLKOUT N,
C8610 11 C8611: R8 |M oA VDDQ 3 M oA CTL3| P3 GPU M QA CTL3 n
18% 11%';,,: T8 M oA VDDQ 4 MoADELPL o o GPU_M QA DE n
&2\ 2 &2 W M oA VDDQ 5 Mool P2 o o GPU M QA D<0> n
¢ 402 402 AA8 M 0B_VDDQ 1 Mo N2 o o GPU MOA D<1> "
’ AB7 |m 0B_VDDQ 2 Moapz| NI o o GPU_M QA D<2> n
R861106K1 11R(§K618 1 ABS |M CB_VDDQ 3 Moams| N o o GPU M QA D<3> n
70 1 18% 5% o 206 M OB_VDDQ 4 MoaDa M. o o GPU_M QA D<4> n
0 MF-LF MF-LF C7 IM 0B_VDDQ 5 MOADS| MB o o GPU_M QA D<5> n
4022 2402 MoADS| P54 o GPU_M QA _D<6> "
° . GPU_M QA VREF - L2 |M oA VREF MoaD7| N6 o o GPU M QA D<7> n
° . GPU_M OB_VREF o Y2 lMoB VREF M oape| N5 GPU_M OA_D<8> n
MoaDo M o o GPU M QA D<9> 7]
R8617* 1C8617 1R8619JiC8 19 7 GPU_M OA PD VI L1 |M QACAL_PD_VDDQ MoaDio| L4 o o GPU M QA D<10>
10K 0. 1uF 10K 0. 1uF ©GPUMOAPUGND o o L3 |voACAL_PUGD Mo L5 o o GPU MQA D<11>
i 15:@ 1y %’ﬁﬁ‘é” 1 MOAHSYNG R84 o GPUMOA HSYNC
402, 435 2402 435 0 GPU_M OB PD_VI Y1 |M GBCAL_PD VDDQ MOAVSYNG RL o o GPU MOA VSYNC
» GPU_M OB_PU_G\D — s 3 IvicacAL_PUGD
’ MOB_CLKIN AE4 o GPU M OB CLKIN 7
= l M OB_CLKOUT| AD4 GPU M OB CLKOUT_P .
- M 0B_CLKaUT L GPU_M OB_CLKOUT N .,
L8 M OB_CTL3| ADZ o o GPU M OB CTL3 7
M OB_DE| ADL o o GPU M OB_DE 7
s =PP1V2_GPU_PLLVDD FERR- 220- OHM 40mA MoBDo| A3 o o GPU M OB_D<0> "
J 1 2 PP1V2 GPU PLLVDD F, T9 |pLLVDD M oBD1| ACL GPU M OB D<1> "
0402 B:FES 3 UL0 |PLLGND MOoBD2 A2 o o GPU M OB D<2> "
C8633 1 VeLTAGES 2V C8630 1 C8631 Moems| AB2 o o GPU M OB D<3> "
4.7 28% j— 28% (1)8'%1UF @23 |4 pLLVDD MoBDa| ABL o o GPU M OB D<4> n
&m 2 Bcm 2 2 3e% MOBDS| ML o o GPUMOB D<5>
603 603 402 T10 |vi D_PLLVDD M OBDS| ABS o o GPU M OB D<6> n
18635 ’ ’ MOBD7| AA3 o o GPU_ M OB D<7> n
1L M OBDB| ACS o o GPU_M OB D<8> n
s =PP1V2_GPU H PLLVDD  FERR 220- OHM = M OBDo|_ABS GPU M OB D<9> "
bt Y Y YL Pplhvz GPBU H PLLVDD F »n _GPU_XTALIN UL |xraLi N M OBD1L0| AB4 GPU M OB D<10> n
0402 HES. 5 n _GPU XTALOUT U2 |XTALOUT MOBDL1| AAS o o GPU M OB D<11> n
c8637 » e C8635 C8636 M B HSYNG Ao o COU M OB HSYNCG ..
28% p— 28% % » _GPU XTALOUTBUFF T2 |XTALOUTBUFF MOB VSYNG AE3 o o GPU M OB VSYNC 7
REVE REVE 2 8%
503 603 402 » _GPU XTALSSI N T |XTALSSI N THERVOP| KL o GPU THERMD P "
864 1 THERWON JL o GPU_THERMD_N "
o« _=PP1V2_GPU VI D PLLVDD FERR 220- GHM =

1 s Y L2 _pPPive G3DL1J_H=\/8|2DPLLVDDF 40m
0402 5
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Native Func . w50 GRU CLIOTM — GPU XTALIN - NC_GPU_XTALQUT oTEsT TR = GPU_XTALOUT o
‘ P ‘ =0 GPY CLK27M SS —_GPU XTALSSIN o - N
» GPU GPIO 0 Do __ GPU HPD " BASE=TROE =
PDL ‘ —  WAKE_BASE=TRUE < o8 51 GPu TDI CDE P — GPU THERMD P 7o NC GPU SPDIF — GPU SPDI F .
» LPU GO L : = N O R GPU TBSSED'E&N —  GPU THERVD N G GoU ST NO-TESTETROE
0 _GPU_GPI O 2 ' LCDO_BL_PVM _ GPU BL PV - " KE BASESTROE == = K NrEorst SJEUFEEO NoTEST=TROE = O WS TEREQ 8
; . — WAKE BASESTRUE & * s GPU DVI_DDC CLK — GPU 12CB SCL . -
» GPU GPIO 3 LCDO_VvDD —  GPU_PANEL_EN " VARE BASE=TRUE~ = = =
Lo BL EN = WAKE_BASE=TRUE jieeng s GPU_DVI _DDC DATA — GPU_| 2CB_SDA "
» GPU GPIO 4 . B . —___GPU BKLT EN o = MARE_BASE=TRUE - -
GPU GPI O & ‘ VI DO ‘ — M;Kg‘ggu gstﬁ'ATE<0> -« GPU PBANEE=L DDC CLK — GPU |12CC SCL 72
N GPU GPI O 6 ' VI D1 ' = M;KPFB 72 GPU_PANEL DDC DATA — GPU_| 2CC_SDA - NC EBA MA<13> oTEsTeTRoe = FB_A_MA<13> .
70 _ TATE<1 VARE_BASE= — -
GPU GPIO 7 . MEMVID _ %ZBG‘\‘?E‘%N = ° GDUKEVBUADSESERlNJSE — TP_GPU VDD SENSE % N&mg%ﬁ&wﬂb NG TEST=TRUE = B-B-MA<13> o
m = = L m = = a
GPU GPIO 8  TeERM _ N%??@l = GoU GND SENSE _ TP_GPU GND_SENSE w NC FBA OVD2S ‘o resrrre- = TP_FBA CvD28 .
. GPUaPI 0.0 | FANPWM — ”&Kczé“iﬁa‘sfg: NO-TESTITROE Unused | 2C Buses N B R wo-TEST=TRUE = TP-FBC_CMD28 .
° GPU P O 10 VEM VREF —  NWAKE_BASESTRUE NO_TEST=TRUE
. {n —  FBVREF UNTERM —_—
: ST SYNG : = e jieand NC GPU | 2CA SCL _ _GPU 12CA SCL 2
o GPU GPIO 11 ' _ ' o GPU VCO?E VI DO VARE_BASE= NO_TEST=TRUE — NC GPU ROM CS L — GPU ROM CS L 70
T AC DET = WAKE_BASE=TROE oD NC GPU |2CA SDA __ GPU 1 2CA SDA 2 NEREFHSROMESCL K NO_TEST=TRUE —  Gpy_ROM SCLK
» GPU GPIO 12 | — SRy VOORE VI DL VARE_BASE= NO_TEST=TRUE — NERESSRARIS NO_TEST=TRUE — ROM s
PWR_CTLO — VAKEBASECTROE oD = NEREBESRONESO ROLTESTSTRUE =Gl RoM 86 -
©» GPU GPIO 13 ! PV\R_CTLl ! = NQKDEUBXSEQFE Vi D2 o 7 12CS ties into SMBus connection page VARE. BASE=TR NO_TEST=TRUE — °
I I i i
o _GPU GPI O 14 : — : — N%KDEUBVEQIQE VI D3 o (12Cs requires pullups even if not used) NC GPU_CSYNC __ GPU CSYNC .
VARE_BASE=TRUE NO_TEST=TRUE —
A N&mg:élélstgzlkw NO TEST=TRUE — GPU_R2 =
Config Straps Ne SRy G S—c T .
=PP3V3 GPU M O NAC/:NKEG::EUKEB—ZTRLE NO_TEST=TRUE — GPu B2 "
Ny S RSN oo =— CRULH2SYNC .
VRAM_SAMSUNG VRAM 8M | VRAMB NO STUFF| NO STUFF| NO STUFF| NO STUFF NC GPU_V2SYNC — GPU V2SYNC 2
R8720"| R8722 R87241 R87261 R8728' R8729'| R8730'| R8731'| R8732" VARE_BASESTROE NOTEST=TRUE —
D D . . NC LVDS U DATAP<3> — _LVDS U DATA P<3> 2 or
i TR L L R E L L T HDCP Support NCTLVES U DATANES> e e
b5, b5, 452 452 b5, b5, b5, b5, b5, HDCP “VARE BASE=TRUE 32 NO_TEST=TRUE — LVDS L) DATA Ne3> e
Supported straps: opava GPU H C8770 NC LVDS L_DATAP<3> oTESTeTRoe—LVDS_L_DATA P<3> o
RAMCFGOD » _GPU M OB D<0> . = & {0r I RS T T TEST= =
Ess e T = e Pl S NS S——
70 1 20%
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B b FoM pRESENT) T HDCP Lshe TP GPU M OA D<7> — GPU M QA D<7> o
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b, a5, b5, 55, 2 TP GPU M OA VSYNC — GPU M OA_VSYNC 70
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= TP GPU M OB _CLKOUT P _ GPUMOB CLKOUT_P o
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— 1 1 1 1 -
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PG “DEVI D2 " GPU M OB D<3> TP GPU M OB D<10> — GPU M 0B D<10> o
PCI _DEVI D1 » GPU_M OB_D<5> TP GPU M OB VSYNC — _GPU M OB VSYNC 70
PCl _DEVI DO - GPU M OB D<4> MARE_BASE=TRUE —
i . . | FPD CLK P _
Anal og Vi deo Mix TMDS Backdrive Protection Non Rt R serveseTre =GP LEPR QLK P -
NC GPU | FPD CLK N — GPUIFPD CLK N 2
MARE_BASE=TRUE _ NO _TEST=TRUE —
- CRI TI CAL
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7 O . }ﬁ SI'23050S GPU_XTALSSI N
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o 72 oy GPU_VGA B ORI T CAL ¢ G =
¢ 1
R8740'| R8741%) R8742* vee RO
2isia oo oAt GPUTV C VGA R o v o R
hear Py Nleé i E— e e
ab2, ab2, slsise §  oel7 GPUTV. Y VGA G o e
6 ls2B Q
ulsic B ooo  GPU TV COWP VGA B py s =
= 10 |s2c
DD_12  NC
14 Is1p
13 520 N1 GPU VGA EN L ., GPU Straps
or 2 oy GPU_TV_C
U TV v i ENLLPS SYNC_MASTER=MB8 SYNC_DATE=08/ 02/ 2007
o7 72 > PAD _GND 1R8700 -
U TV NOTI CE OF PROPRI ETARY PROPERTY
@ %}E‘é’ TE&I NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
RB743' R8744" R8745' TP RO TERR ST T
p| ace % % 1!\.‘200/ 1[\.‘200/ = | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
1 1/ 16W 1/ 16W — |1 NOT TO REPRODUCE OR COPY I T
near N£ N%lbgz I\A:;‘bgz 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
= SI ZE DRAW NG NUMBER REV.
i D 051- 7413 11.0.0
= @ APPLE | NC. SOAE =T =
e 71 89

8 7 6 5 4 3 | 2 1




8 |

Page Not es

Power aliases required by this page:
- =PP1V8_GPU_I FPX

- =PP3V3_GPU_I| FPCD_| OVDD

- =PP3V3_GPU_DAC

Sum of peak currents:
s =PP1V8_GPU | FPX

240mA
20mA peak per

Signal aliases required by this page:
( NONE)

BOM options provided by this page:
( NONE)

. =PP3V3

diff pair

GPU_| FPAB_RSET .

GPU_| FPCD_RSET .

GPU_DACA RSET -,

GPU_DACB_RSET -,

'R8850 |'R8851 |'R8852 |'R8853
10KD 10KD 100 10204
AR Sige Tiber f e

GPU_DACC RSET -,

‘ LYY )2 ‘ 160mA peak for all pai rs PP1V8 GPU | FPAB | OVDD F
S
C8800 C8801:  C8803: = .
4. 7UF 0. 1UF 0. 1UF oM
i Rip Sie Us000
ik oY oY NB8P- GS- W A2
BGA
| Place at AF9  Place at AF8 (5 OF 8)
= AF9 || FPA_I OVDD IFPATXQ AK9 o LVDS L_CLK P foom 74
AF8 || FPB_| OVDD IFPATXC LAY o LVDS L CLK N oo 7
rerk 9%
3 - IFPA_TXDO| AH6 o LVDS L_DATA P<0> v
LYY Y L2  A40mA peak PP1V8 GPU | FPAB PLLVDD F A || Fpas PLLVOD | FPA TxX00_LAJS o LVDS_L_DATA_N<O> o o,
0402 M&ﬁé@g@gﬁg% g AD9 || FPAB_PLLGND IFPA TXDL| A8 LVDS L DATA P<1> pyypy 74
C8805 1 C8806 : e IFPA TXDL_LAHZ o, LVDS L DATA N<1> rppy 74
4. 7'2“"0:4, 0.1 E = | FPA_TXD2| AJ8 LVDS L_DATA P<2> oo 7
&cin 2 ci V2 » GPU_| FPAB_VPROBE o AME || FPAB_VPROBE | FPA TXD2_LiAK8  LVDS L DATA N<2> ppppy 74
603 402 = GPU | FPAB_RSET AL5 || FPAB_RSET | FPA_TXD3|_AJ5 LVDS_L_DATA P<3> 7
IFPA TXD3_LIAHS o LVDS L_DATA N<3> o>
= IFPB TXQ AKS . LVDS U CLK P o
IFPB_TXC LIpA4 o LVDS U CLK N o 7
GPU | EPCD | OVDD FER%.8282%.OO—|M 20mA peak per diff pair 1FPB_TXD4| AV LVDS U DATA P<0> 7a
‘ N 2 200mA peak for all pairs PP3V3 cPU IFPCD | OVDD F 1FPB_TXD4_LAM6 oy, LVDS U DATA N<O> gy 74
0402 ’ ’ N WDIFED 4 mm | FPB_TXD5|_AM? LVDS U _DATA P<1>
C8810 : c8811:| C8813: AeE=SIY 1 FPB_TXDs_LALT . LVDS U DATA N1 roon, -«
4.70F 0. 11F 0. 1UF 1FPE_TXo6 A6, LVDS U DATA_P<2> po, 1
250 Cﬁ% s | FPB._TXD6_L|AKS LVDS_U_DATA_N<2>
Al e | [ Fee. T 22y LVDS U DATA P<3> g2
IFPB_TXD7_LAL8 o LVDS U DATA N<3> o>
L Pl ace at AD6 Pl ace at AE7
= AD6_|| FPC_| OVDD IFPC_TXg A TMDS CLK P oo 7
81 AE7 || FPD_I OVDD IFPC_TXC LAV o TMDS_CLK N oo 70
FERR- 220- OHM
IFPc x| A2 TMDS DATA P<0> -
1 2 40mA peak P1V8 GPU 1 FPCD PLLVDD_F AA10 || FPCD PLLVDD | FPC_TXDO_L|,AEL TNVDS DATA_ N<O> @vn
0402 mﬁ;hﬂv mn AB10 || FPCD_PLLGND IFPC_TxDL| AFL o TMDS DATA P<i1> oo 70
C88151: C8816 ¢ 1FPC_TXOL_LAF2 TMDS DATA N<1> s
4. 7'2*"'; 0. 1U§ = IFPC_TXD2| AGL o, TNDS DATA P<2> oo 7
&3 2 c%@g” 2 » GPU_| FPCD VPROBE G || FPoD VPROBE 1 FPG_TXD2_LIAHL . TVDS DATA N<2> g
603 05/' .2 GPU | FPCD RSET «—> AH3 || FPCD_RSET
IFPD_TXQ AG3 GPU_| FPD CLK_P oo
1 1FPDTXC LA o GPUIFPD CLK N o
IFPD_TxD4| AKL o TMDS DATA P<3> o 7
Sum of peak currents: 390MA I FPD_TXD4_LpAJL o, TMDS_DATA N<3> oo 70
IFPD_TXD5| AL2 o TNMDS DATA P<4> o 7
_ L.8820 | FPD_TXD5_L|-ALL o TNDS _DATA N<4> o> 7
» _=PP3V3_GPU DAC FERR- 220- OHM 120mA K | FPD_TXDe|_AJ2 ; TVDS_DATA P<5> o 7
L2 o peak | FPD_TXD6_L|~AJ3 » TMDS DATA N<5> oo 7
0402
PP3V3 GPU DACA VDD F ADLO |pACA_VDD DACA RED_AHLL GPU VGA R o
R 32 T A |pACA_I DUVP paca GreeN A1z GPU VGA G o
VOLTAGESS. 3V DACA BLUE AHI2 . GPU VGA B o
» GPU_DACA VREF > AH10 |pACA_VREF
L8 » GPU_DACA_RSET A9 |pAcA RSET DAGA HSYN| AF10 _, GPU_VGA HSYNC i
AK10 o GPU VGA VSYNC 78
FERR- 2 = PACA-VSY - o>
1 (YY\(\ > 150mA peak PP3V3_GPU DACB VDD F V8 |pacB_vDD acB RED RS, GPU TV C n
L x s > o - iesig
0402 NECK;W,DTH=0. 25 mm V7_|DACB_| DUMP DACB_GREEN_T5 » GPUTV Y o
1 C8830 ([1C8831 = pacB BLUE 16, GPU TV. COMP
4. 7UF /'lUF .. GPU_DACB_VREF > R5 |DACB_VREF
' » GPU _DACB RSET -— R7_|pacB_RSET DACB_CSYNG_US » GPU CSYNC oo 7
pPP3V3 GPU DACC VDD F AD7 |pacc, VoD bAcC RED AP GPU R2 @D »
N DTH=0: 38 AGA_|paCC | DUMP DACC GREEN AGB o GPU_Q&2 o
12 b RS IV - DACC BLUELAES __,  GPU B2 o
LYY Y L2, om peak » GPU_DACC VREF > AHA |DACC VREF
0402 NO STUFF . GPU_DACC RSET oo | AF5 |pacc Rser DACG_HSYNG_AGT GPU_H2SYNC "
C8845 1 DACC_VSYNd_AG5 GPU_V2SYNC o
4. 7UF —— -+
Sea sy GPU 12CC SCL @ | 200 s
603 GPU | 2CC_SDA Gl || 2cc_spa 1 2cA scL| K2 GPU | 2CA _SCL 7
L GPU | 2CH SCL & | 2cH scL 12cA SDA I3 o o GPU |1 2CA _SDA e
= GPU_| 2CH_SDA HB | 2cH SpA
= . =GPU_1 2CS_SCL Cl |l 2cs_scL | 2cB_scL| H4 GPU 1 2CB_SCL n
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Rg@;%o | GEXI WP6_VI DO + Ot her VID states may not be valid
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LCD (LVDS)

» =PP3V3_S0_LCD

| NTERFACE

C9000
0. 0022uF
R9O000* 1]]2
‘ CRITI CAL CRI Tl CAL
4 L9000
PP3V3_SW. LCD UF__ FERR-250- OHV
3 6 m
RC 4 . \k/ﬂd:;A V\éDTH: 35 h(m
2 C9001 1
1 0. 001yF ——
TSOP- LF. 28%
SI 3443 o2y 2
@000
= CRI TI CAL
J9000
MSC- RB30- 5- FA
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1 1
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no- panel case (devel opnent). 2% 2% \Rﬂqkfrﬁgcgw BTHES: 35 3
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4 22 2 2 5
= » _GPU PANEL_DDC CLK o
. _GPU PANEL_DDC DATA | 7
s 72 LVDS_L_DATA N<O> B
C90101 s - LVDS_L_DATA_P<0> 9
0. 001yE —— 10
\V\ﬁZ s7 2 LVDS L_DATA N<1> 1 g
402
CEIQT(_'I) %L s 72 LVDS_L_DATA P<1> ii
907G 160MA = w7 LVDS_L_DATA N<2> 14
it o - LVDS_L_DATA P<2> 19
o LVDS L_CLK_N Y Y Y Ls 10
— w LVDS_L_CLK _CONN F_N 17
ez LVDS L _CLK P 1YY Y L2 ‘ s LVDS L_CLK CONN F_P 1:
PLACEMENT_NOTE=P| ace cl ose to connector. s » LVDS U DATA N<O> 20
o 2 LVDS_ U DATA P<0> 21
22|
s 72 LVDS_U DATA N<1> 23
'gTd L o 2 LVDS U DATA P<1> 22
90- OHM- 100NMA s7 2 LVDS U DATA N<2> 26|
B o » LVDS_U_DATA P<2> 27
o LVDS U CLK_N A Y Y Ls 23
— LVDS_U CLK_CONN_F_N 29
o2 LVDS U CLK_P 1YY Y )2 ; LVDS U CLK CONN F_P 30)
PLACEMENT_NOTE=P| ace cl ose to connector. 33
. O
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- Y DGB|_E FB_A 15> o7 o8 57 —-»> =y E: FB_A 44> o7 68 87
FB_A MA<10> - K2 I 75 68 67 FB_A MA<10> - I
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Connect to designated pin, then G\D
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FB_B3_VREF

VDDQLO VSSQLOo| L2
VDDQL 1 vssQii| L1l
VDDQL2 vssQi2| P1
VDDQL3 VSSQL3| P4
VDDQL4 VSSQLal P9 ¢
VDDQLS VSsQLs| P12
VDDQL6 VSSQLe| T1
VDDQL7 VsSsQL7| T4
VDDQL8 vssQis|_T9
VDDQL9 VSsSQLo| T12

FB_Bl1_VREF

CRI TI CAL
oM T

VSso| A3
FBGA Vvssi| Al0
(2 OF 2) Vvssz2| GL
Vvss3| G2
Vss4| L1
vsss| L12
Vvsse| V3
VSS7| V10

VSSA0| J1
VSSALl J12

VssQ|_Bl
VssQL|_B4
vssQe| B9
vssqe|_B12
VSsQal_DL
VssQs|_D4
VssQs|_D9
VSSsQ7| D12
VssQel_G2
VssQol_Gl1

16MX32- GDDR3- 500MHZ
K4J52324QC- BC20

FXBRES

16MX32- GDDR3- 500MHZ

YVIIIYY YIYVIIYVIIYIOY

RESET

RDQSO0
RDQS1

RDQS2

RDQS3

WDQS0

VDQS1

WDQS3

BAO

BA1

IMFL

BA2

CRI TI CAL
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C9203 |1 C9204 Fl \vDD2 (2 OF 2) Vss2[ Gl
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}{ 2 g}{ ML |vDD4 g 8 vssal L1
2 402 M2 vops 8 T vsss| L12
V2 |vpboe i 8, vsse|_V3
£ L Vi1 \vpp7 y Vs V10
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VRANB VRANB NI
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}UF 1 /'LUF Al2 \vpDQL 2 VSSQL| B4
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5 235 (SZH\Vsv'ec] vss@e|_B12

. . < |vbboy
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FB_B_MA<6> KO 2 o e Fo B DOsos ¥ % % rmy FB_B_MA<6>
FB_B_MA<7> DT | = FB B DOS105 e oy FB_B_MAS7>
FB_B_NMA<8> > K1 ™ w%@“v:%é”m o FB B _MA<8>
FB_B_NA<9> - W D ¥-E BB Tas 7 o g oy FB_B_MA<9>
FB_B MA<10> o & | DE-E FB B DO<15> 76 00 g [y FB_B_MA<10>
FB_B_NMA<11> D! g = 2 B B DOSlle 70 00 g7 (> FB_B_MA<11>
FB_B_CKE ot S r oowleu FB_B_DQ<18> 1s 00 &7y EB_B_CKE
FB_B_CLK_P<0> > 11 DQe|_B10 FB_B 17> o7 00 o oy FB_B_CLK_P<1>
FB_B_CLK_N<0> . J10 pQLo|_ci1 FB_B_DQ<19> o7 o o [y FB_B_CLK_N<1>
FB B CS1 L > FO b1 c10 o 4 FB B DOK16> gy o0 or prmy FB B_CS1 L
FB B WE_L DT pQi2| E11 FB B 21> 70 00 g7 oy FB_B_VIE_L
FB_B_CAS L o Fa D3| F10 o 4 FB_B DQ<23> Sy 7600 o7 rrmy FB_B_CAS_L
FB_B RAS L > 1B D4 F11 o 4 FB B DO<20> o 700 g oy FB_B RAS L
A4 L bqQis|_Glo FB_B 22> 67 69 87
> A9 [ DQL6 1 FB_B 2> 67 69 87
> V4 DQL7| L1 FB B 1> o7 69 87
FB_B_DRAM RST > V9 |RESET pQis| Ni1 FB B 6> 70 00 g7 [y FB_B_DRAM RST
FB_B RDQS<1> « D2 |rocso ool oo baos e cor EB_B_RDQS<5>
EE B Fboesos DT b1 Rl FB B DO<d> e S et
FB_B RDOS<3> DA o o2 Tl < FB B DO o0 O FR B RDOS<4>
- - L D3 67 69 87 -
FB_B WQS<1> > D2 Wxso [ D4 MW o o FB B DO<24> B> o o0 o7 ey EB_B_WDQ5<5>
FB_B_WDQS<2> > D11 |voost pes|_L FB B 28> o7 o0 o7 [y FB_B_VDQS<6>
FB_B_ WDQS<0> > P11 vDOs2 D6l N2 FB B 29> 57 69 67 [T FB_B WDQS<7>
FB_B_WDQS<3> o P2 woss o7l M FB B DO<31> p o o o [y FB_B_WDQS<4>
FB B _BA<0> o |50 oy 2 oy FB B DO80> ggz &,y EB_B_BA<0>
FB_B_BA<1> &> @ |pa 2 gg = FE B Sos 16 00 ¢ [y FB_B_BA<1>
FB_B_BA<2> _» HIO |BA2 | oosa| T3 EB B 27> g;msssg ¢ D FB B BA<2>
NC 32 |[rruL
NC 13 |rFw2

AVZS
V9
D3
D10
P10
P3
D2
D11
P11 |pgs2
P2
A
[e:]
H10
2
13 |

GEYYY vyvy 4444 vy

RFUL
RFU2

u9250

FBGA
(1 OF 2)
o

- BC2

K4352324
8848438388 2828

FB_B L<5>
FB_B L<6>
FB_B L<7>

FB B 40>
FB B 42>
FB B _DQ<41>
FB B 45>
FB B 43>
FB B 46>
FB B 47>
FB B 44>
FB B 49>
FB B 50>
FB_B_DQ<48>
FB B 51>
FB B 52>
FB_B_DQ<55>
FB B 54>
FB B 53>
FB B 63>
FB B 58>
FB B 61>
FB B 59>
FB B 62>
FB_B_DQ<56>
FB B 60>
FB B 57>
FB_B_DQ<36>
FB B 39>
FB B 37>
FB B 38>
FB B 34>
FB B 32>
FB B 35>
FB B 33>

67 69 87

67 69 87

67 69 87

NG < FB_B_DOM L<4> Q] 7 o0 o7

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87

67 69 87
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Power aliases required by this page:
- =PP1V8_S0_FB_VDD
- =PP1V8_S0_FB_VDDQ

Signal aliases required by this page:
( NONE)

BOM options provided by this page:

( NONE)
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1. 8V Frane Buffer Regul ator

s =PP5V_S5_P1V8FB

s =PPVIN_SO_P1V8FB

C9301 1
Y 9l | psoo coggp: B
a5 ° i Prow R
= I 2402 ° E D2- LF
PP5V |S5 GPG cc -
MNﬂ&EW FEB: B
cg302 e e e
A U9300 19 o | CSRTICAL
2 | SL6269BCRZ 2 IR s Q@320
603 1 N 008 J k%} Si 7110DN
VIN cRITI caL 14 MP L\LIISNFEBWL[J)%_‘:g g 4 — PWRPK- 1212- 8
_ P1V8FB_FSET 7| FseT R 5" CRI T CAL
o =P1V8_SOGPU_EN s
| e soorlis[HN Wﬁ Biies 32 oAt 1190150
3| Foom PHASE[15 P1VSBFB PHASE . : 1YY Y L2 - =PP1V8_S! GPU_RE(\;/ . 1 8y
o =P1V8_S0GPU_PGOCD 16 0 i | HLP2525C2- SM <Ra> CRI Tl cAL out = 1.
P1VBEB_COMP 5 ﬁ ISEN—‘ %\%EES&I SEEEL% 1R59g21é) ‘ R9321* 1 &:;STUFF 10A max out put
09306 : 'R9306 L1t N 5 20k D 5TRGuE 1C9340 | ,|1C9342 p
Clf L 301K | |'R0308  Cg3p7i| [ PLVBFBFS 5/ 10 By s TR TE | R
SRooT S e 49. 2K 68RE elvo i 02 RS a2, 2 b 25t
S P Hoow 8o TR — 321 PLVBFB FB RC | =25 | oprcaL
,4b2 2557 el P1VEFB LG 4 E S SRS F
P3V3S5_COVP_R NERERR-VY BFFES: 85 C93411 E
1 e W i Ll Lo
C9308 1 1123 <Rb> 62 2 2
680PF 5% & Y
Céggﬂ)T R9322* i e
0 XV®300 %f%T
402,
GND_P1VBFB_SGND 1 éﬂg 2
Vout = 0.6V * (1 + Ra / Rb)

1.8V FB Power Supply
SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
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| 7

| 6

4

2

o7 72 [y TVDS_DATA_N<0>

TMDS Fi

(Place close to GPU)

| tering

(Place close to connector)

« =PP3V3_GPU TNMDSBI AS

o 72 [T TMDS_DATA_P<0>

)

SI GNAL_ MODEL=ENPIRF2

o0 B bn

TMDS DATA F_N<O0> 10 00

_2(YY Y3 TMDS DATA F_P<0> 4

PLACEMENT_NOTE=Pl ace cl ose to connector.

57 72 [Ty TMDS_DATA N<1>

» s =PP3V3_GPU_TNDSBI AS

NO STUFF|
1

o 72 [T TMDS_DATA _P<1>

CRI TI?
OI\/A

1 10 4SMl
m‘ 4 TNVDS DATA F_N<1> 44
_ 2(YYY L3 TMDS DATA F_P<1>

PLACEMENT_NOTE=P| ace cl ose to connector.

57 72 [Ty TMDS_DATA N<2>

« =PP3V3_GPU TNMDSBI AS

NO STUFF
4

90%’\4%0%

1210 4SMl
m‘ 4 TNDS DATA F_N<2> 44
_ 2(YYY L3 TMDS DATA F_P<2>

PLACEMENT_NOTE=P| ace cl ose to connector.

« =PP3V3_GPU_VGASYNC

VGA SYNC Buffers

o 72 oy GPU_VGA_VSYNC

PLACEMENT_NOTE=P| ace cl ose to connector.

C94501
0. 1uF —

R

« =PP3V3_GPU_VGASYNC

o 72 [y GPU_VGA_HSYNC

1 5_Mgz4vHC1Go8 R93%5o
U94504 s VGA VSYNC R 1 Y 2 VGA VSYNC ;g5 o T GPU_TV_COWVP_VGA B
BN
3 402

VGA_TERM FI LTER

oy GPU TV_Y_VGA G

ANALOG FI LTERI NG
PLACE CLOSE TO CONNECTOR

VGA B 7 s
(DACB TV COWP)
CRI TI CAL 1 0934‘;1:0
s FL9440 4 Tz %ngﬂ/

)

ul

i

@
<
9
(@]

VGA_TERM FI LTER

~

e

)

DVI

| NTERFACE

RO441*
150
o
M:Zt 2,
PLACEMENT_NOTE=P| ace cl ose to connector.
7 o n GPU TV_C VGA R,
1 Mg VHCL08 R9451 UG TERM FT LTER
,lU9451)% = VGA HSYNC R 1 2 VGA_HSYNC 44 R94142l
Y
g o
402 LY
402,

©

AT

210MHZ
NEA2010P- SM

= N
=

ns DvI DDC Current Limt
= 1% 1/ 16W M- LF 402 (55MA requirement per DVI spec) . .
o 72— TMDS_DATA_P<2> CRI TI CAL Ry oA I'sol ation required for DVI->ADC Adapt er
3 0. S 19, 2v 40d: B Em RAL0 GPU Isol ation / Level - Shift
RO472 » =PP5V_S0_DVI _DDC PP5V SO DDC F 1 2 _PP5V SO _DDC 1 PP5V_SO DDC PULLUPS
VDS N 1,9 2 w TMDS CLK_R N fin swi 55 125 VP REERSY 128 =PP3V3_GPU_DVI
or 72 oy TMDS_CLK AL ] GA- swiF  ValTAcSsy VALTAGESSY BO530VKF i ’
16) 11% 221
b M 9410 : RO410' |'R9412
‘ oot 477K 4-7K 'R9420
| L tfYYY 4 TMDS OLKFEN s 0-01yf — CRI TI CAL S8 S B ok
‘ oY * Q"lll%?—4Rcl)802- 4F b, 05 ZYE_ZLF oN7002 M R [ipw
| _2(YYY\Ls TMDS LK F P 78 68 F-RT- TH DVI R9411 SOT- 363 2402
NO STUEE ' PLACEMENT_NOTE=Pl ace cl ose to connector. 33 31 I%A(?ﬂo/z DVI DDC CLK 3 TZSTS 4 GPU DVI DDC CLK "
R9475 ‘ &Y
= AR5 ‘ w o TMDS_DATA_F_N<0> NPT TMDS_DATA F_N<2> 44 5 ok 'RO421
- R9é73 ‘ “Ts TMDS DATA F_N<1> 10K
1% 1/ 16W M- LF 402 78 88 Y
o 7= [y TMDS_CLK_P 1 2 o TMDS CLK R P o 1« TMDS_DATA_F_P<0> 18 o2 TNDS_DATA_F_P<2> , 109411 411 2 %;EW
e 10 TVDS_DATA _F_P<1> 7, o T00pF ZWOOZ% X-F 2®
o5t 19 o3 T X R9413 SOT- 363 G
11 100 6 s/1 DVI _DDC _DATA
o7 72 [y TVDS_DATA_N<3> w » TMDS_DATA F_N<5> 20 o2 TVDS_DATA F_N<4> 1, 5 LA\ 2—¢DVl_DDC DATA JEE Py @ »
&?@ 12 TVDS_DATA_F_N<3> 14 o Erow
Eg w 7 TMDS_DATA_F_P<5> 21 5 TMDS_DATA F_P<4> 544 402
» =PP3V3_GPU_TMDSBI AS 90- 2 4SMLOI\/A — —— o113 TNDS DATA F P<3> o o
_ 22| 6 DDC K_R
NO STUFF N AT s TMDS DATA F N<3> s CPPEY- S0 D00 Il CSorES 22
478 1 — s TMDS_CLK _F_P 23 7 DvI _DDC DATA R —T 2% 414 5 %
0.01UF - _2(YY Y\ 3__TMDS DATA F_P<3> .. s 2 RO414 ZWOOZ%.X;SE e %}E\y
ctlzga;\ln 2 PLACEMENT_NOTE=P| ace cl ose to connector. a7 IMDS_CLK F_N 24 ¢! 8 VGA_VSYNC 78 88 100 T Te z
568 16 DVI_HPD R 1 2 Dv]_HPD 3 o] D s)a GPU_HPD o 7
) s s VGA B 3 c1 VGA R oo 510{5'\9/
S TMDS DATA_P<3> 1% 1/ 16W MF-LF 402 Cc5H o C5A 402 IR9415
TNDS DATA Ned> s 7 VGA_HSYNC o @ VGA_G o 75 50 20K
o 72 . A
> — - ] N, vor_veme e | von rzwzlczq C‘i)élojbé EE %%E'\gv R9416
R94145 34 32 R9414}__>3 RO 4 |2 oV HOTPLUG DET 1 10K
» =PP3V3_GPU_TMDSBI AS 90- 2 4SMLOI\/A 15%%/ 1%% 1%% By 2 2 / L
P 1/ 16W
- LY 75 0 2 : : = -
NO STUFF L4 _TMDS DATA F Ned> abs, 514- 0278 b3, b, 3
9482 1 —
0.01LF —— _2(YY Y3 _ TMDS DATA F_P<4> ., 1
i 2 PLACEMENT_NOTE=P| ace cl ose to connector. =

1% 1/ 16W M- LF 402

o 1 [y TVDS_DATA_P<4>

o7 72 rwy— TVDS_ DATA_N<5>

« =PP3V3_GPU TNMDSBI AS

10% —1—

o 72 [T TMDS_DATA_P<5>

1%

1/ 16W MF-LF 402

o0 B Fown

1210 4SM1
| 3/ Y YV L4 TVDS DATA F_N<5S> ...
_2(YYY L3 TMDS DATA F_P<5> , 4

PLACEMENT_NOTE=P| ace cl ose to connector.

DVI Di spl ay Connect or
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o oom _SATA_A_D2R P

Left ALS Connect or

Top- Case Connect or

s _=PP3V3_S3_TOPCASE

s _=PP3V42_G3H LI DSW TCH
CRI Tl CAL
CRI Tl CAL
A 39599
M RT- SM Q'FSO&?SQ_GS-“J_OZO
O =PP3V3_S3_LTALS ;. w05 qom SMC_LI D 1 2 SMC_ONCFF_L [Ty 7 45 40
3 4
1 | TI CAL
o KBDLED RETURN 5 6 USB_BT_N
2 ALS_GAI N ?L96OO R eur = s D 2 02
75 s P 218
8 5 LTALS cur 81 4 TY,SA Sy o (oo KBDLED_ANCDE ’ 8 USB_BT Do
ot s =PP5V_S3_TOPCASE 1 ( Y Y Y\ 4 PP5V _S3 TOPCASE F 11 12
) M %h&%w BTFEQ: grm 13 14 =1 2C TOPCASE SDA s
6 =
L LM g e T R o Sl T siecioise sa G2
518S0469 = M NERERW BTES: S ©HED 19 gf NC
VWhite col ored versi on of 518S0369 [l
L 51650412

SATA HDD & IR & SIL

RCLAMPO502B

FI ex Connect or

0 qom SATA_A_ D2R N

s =PP5V_S3_I R
. =PP5V_S0_HDD PLACEMENT_NOTE=Pl ace FL9660 cl ose to J9660
CRI TI CAL ('ERI T CAL
J9660 _(12;%46 9661
~ , QT509206: 1020 90-¢ %g.wés??u%m 0.0047u
PL;AC:EI\/ENF_NOTE—PI ace FL9665 cl ose to southbridge L - 2 LYY Y e o SATA A R2D UF N 1 } } 2 SATA A R2D C N amy = e
%‘5 C9665 Lo ot = SATA A R2D N — % 9660
90- X, L00MA 0.0047uF 5 6 = SATA_A_R2D_P 2 Ms G" 0.0047uF
1%““SATAAD2R UE P 2|1 7 8 s SATA A R2D UF_P 1”]2 SATA A R2D C P rjza s
| s SATA A D2R C P 9 10 USB IR N 24 83
— C9666_ 8¢ s SATA_A_D2R C N 1 12 USB_IR P g 25y
2 (Y Y Y\ 3 0. 0047uF M 13 12 <D %’%M
s SATA A D2R UF_N 2|1 ‘ i
1 15 16 SYS_LED ANODE (s PLACEMENT_NOTE=PI ace C9660 cl ose to southbridge
% 17 18 PLACEMENT_NOTE=PI ace C9661 next to C9660
RM 19 20
402
PLACEMENT_NOTE=PI ace C9665 cl ose to J9660 A0,
PLACEMENT_NOTE=PI ace C9666 next to C9665 51650412

NOTE: SATA _UF_ nets cross DDR2 signals and
pi ck up significant noise. Conmon-node chokes
are to renove this noise from SATA signal s.

Pr oj ect

Speci fi c Connectors

SYNC_MASTER=( M69_SYNC)
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8 | 7

6

4

FSB (Front-Si de Bus) 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
FSB_55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD
FSB_DSTB_55S * =1:1_Dl FFPAI R =55_0OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_Dl FFPAI R
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
FSB_ADDR * =3: 1_SPACI NG ? FSB_DATA * =3: 1_SPACI NG ?
FSB_ADDR2ADDR * =2: 1_SPACI NG ? FSB_DATA2DATA * =2: 1_SPACI NG ?
FSB_ADSTB * =3: 1_SPACI NG ? FSB_DSTB * =3: 1_SPACI NG ?
FSB_ADDR2ADSTB * =3: 1_SPACI NG ? FSB_DATA2DSTB * =3: 1_SPACI NG ?
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
FSB_COMVON * =2: 1_SPACI NG ?
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
FSB_ADDR FSB_ADDR * FSB_ADDR2ADDR
FSB_ADDR FSB_ADSTB * FSB_ADDR2ADSTB
FSB_DATA FSB_DATA * FSB_DATA2DATA
FSB_DATA FSB_DSTB * FSB_DATA2DSTB
All FSB signals with inpedance requirenents are 55-ohm singl e- ended.
Worst-case spacing is 2:1 within Addr bus, with 3:1 spacing to the ADSTBs.
Worst-case spacing is 2:1 within Data bus, with 3:1 spacing to the DSTBs.
DSTB conpl enentary pairs are spaced 1:1 and routed as differential pairs.
Desi gn Gui de recommends each strobe/signal group is routed on the sane |ayer.
Desi gn Gui de recomends FSB signals be routed only on internal |ayers.
NOTE: Desi gn Gui de does not indicate FSB spacing to other signals, assunmed 3:1.
NOTE: Design Guide allows closer spacing if signal |engths can be shortened.
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.2 & 4.3
CPU 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
CPU_27P4S * Y =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7ML 7ML
CPU_55S * \ =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD
NOTE: 7 mi|l gap is for VCCSense pair, which
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | &I GHT Intel says to route with 7 m| spacing w thout
cPu_2TaL N =21 1_SPACI NG 5 specifying a target differential inpedance.
CPU_COWP * 25 ML ?
CPU_GTLREF . 2’ ML ? DG recommends at |least 25 mils, >50 nils preferred
CPU_I TP * =2: 1_SPACI NG ?
CPU_VCCSENSE * 25 ML ?

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: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4

CPU / FSB Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ EsB_cowmn ESB 55S ESB_COMMON FSB_ADS_L
[—EsB_cowm ESB 55S ESB_COMVON FSB BNR L
[>—EsB_cowm ESB _55S ESB_COMVON FSB BPRI _L

[ FESB cowm ESB_55S ESB_COMVON ESB BREQO_L

> ESB_cowm ESB 55S ESB_COMMON FSB _DBSY L
[——EsB_cowm ESB _55S ESB_COMVON FSB_DEFER L

[ ESB cowm ESB_55S ESB_COMVON ESB_DPWR L
[—>—EsB_cowm ESB _55S ESB_COMVON FSB_DRDY_L
[——EsB_cowm ESB 55S ESB_COMMON FSB_H T_L
[——EsB_cowm ESB 55S ESB_COMVON FSB H TM L

[ ESB cowm ESB 55S ESB_COMVON FSB LOCK L
—>EsB_cowmn ESB _55S ESB_COMVON FSB RS L<2..0>
[—EsB_cowm ESB 55S ESB_COMVON FSB_TRDY_L

[ FESB CPURST_L ESB_55S ESB_COMVON FSB_CPURST_L
[ESB_DATA_GROUPO ESB_55S ESB_DATA FSB D L<15..0>
[ ESB_DATA_GROUPO ESB_55S ESB_DATA FSB_DI NV_L<0>
[ FESB_DSTBO ESB_DSTBR_55S | FSB_DSTB FSB DSTB L_P<0>
f— ESB DSTB 55S | ESB DSTB FSB_DSTB_L_N<0>
[ ESB_DATA_GROUP1 ESB_55S ESB_DATA FSB D L<31..16>
[O—ESB_DATA GROPI ESB 55S ESB_DATA FSB_DI NV_L<1>
[—ESB_DSTB1 ESB _DSTB_55S | FSB_DSTB FSB DSTB_L_P<1>
> ESB_DSTB 55S | FSB DSTB FSB_DSTB L_N<1>
[—>ESB_DATA_GROUP2 ESB _55S ESB_DATA FSB D L<47..32>
[O—ESB_DATA GROUP? ESB 55S ESB_DATA FSB DI NV_L<2>
[ FESB DSTE2 ESB_DSTB_55S | FSB_DSTB FSB _DSTB_L_P<2>
— ESB_DSTB 55S | FSB DSTB FSB_DSTB_L_N<2>
[ ESB_DATA_GROUP3 ESB_55S ESB_DATA ESB D L<63..48>
[ESB_DATA_GROUP3 ESB_55S ESB_DATA FSB DI NV_L<3>
[ FESB DSTB3 ESB_DSTBR_55S | FSB_DSTB FSB DSTB L_P<3>
[— ESB DSTB 55S | ESB DSTB FSB_DSTB_L_N<3>
[ ESB_ADDR_GROUPO ESB_55S ESB_ADDR FSB A L<16..3>
[ESB_ADDR GROUPO ESB_55S ESB_ADDR FSB_REQ L<4..0>
[—ESB_ADSTBO ESB_55S ESB_ADSTB FSB_ADSTB_L<0>
[ ESB_ADDR_GROUP1 ESB_55S ESB_ADDR ESB A L<35..17>
[O—ESB_ADSTRL ESB 55S ESB_ADSTB FSB_ADSTB_L<1>
O CPUIERR L CPU 55S CPU | ERR L

O CPUEERR L CPU 55S CPU FERR L
[——CPU_PROCHOT_L CPU 55S CcPU 2TOL CPU_PROCHOT L
[ CPU_PWRGD CPU 55S CPU_PWRGD

[ CPU EROM SB CPU_55S CPU_| NTR

[ CPU EROM SB CPU_55S CPU_NM

[ CPU EROM SB CPU_55S CPU_A20M L

[ CPU FROM SB CPU_55S CPU _DPSLP_L

[ CPU EROM SB CPU_55S CPU_| GNNE_L

O CPUINTL CPU 55S CPU INIT L

[ CPU EROM SB CPU 55S CPU SM _L

[ CPU EROM SB CPU_55S CPU_STPCLK L
O PM THRMIRIP_L CPU_55S CcPU_2TOL PM THRMIRI P_L
[ FESB CPUSLP L CPU_55S FSB _CPUSLP_L
[ PM_DPRSLPVR CPU_55S CcPU_2TOL PM _DPRSLPVR

> (See above) CPU_55S CcPU_2TOL | \WP_DPRSLPVR
[ CPU BSELO CPU_55S CcPU_2TOL CPU_BSEL<0>

> (See above) CPU_55S CcPU_2TOL NB_BSEL<0>

O CPUBSELL CPU_55S CcPy_2TOL CPU_BSEL<1>

> (See above) CPU_55S CcPU_2TOL NB_BSEL<1>

[ CPU BSEL2 CPU_55S CPU_2TOL CPU_BSEL<2>

— (See above) CPU_55S CcPU_2TOL NB_BSEL <2>

[ CPU DPRSTP_L CPU_55S CcPU_2TOL CPU_DPRSTP_L
[ CPU GTLREF CPU 55S CPU GTLREE CPU_GTLREF
DS—Crucawe CPU 55S CcPU_COVP CPU_COWP<3>
o—Crucaw CPU 27PAS CcPU_COVP CPU_COWP<2>
ODS—Ccrucawe CPU 55S CcPU_COVP CPU_COWMP<1>

S CPu caw CPU_27P4S CPU_CavP CPU_COVP<0>

S XDP_TDl CPU_55S CcPU_L TP XDP_TDI

> XDP_TDO CPU 55S CPU | TP XDP_TDO

> XDP_TMs CPU 55S CcPU | TP XDP_TMS

> XDP_TCK CPU_55S CcPU_I TP XDP_TCK

[ XDP_TRST_L CPU 55S CPU | TP XDP_TRST_L

O XDR BPM L CPU 55S CPU | TP XDP_BPM L<4. . 0>
[ XDP_BPM LS CPU_55S CcPU_I TP XDP_BPM L<5>
- CLK_FSB 100D | G K _FSB XDP_CLK P

— CLK_FSB 100D | G K FSB XDP_CLK N

> (ESB_CPURST 1) | ceysss cPU I TP XDP_CPURST_L
[ CPU 55S CPU 2TOL CPU VI D<6. . 0>
[ CPU 55S CPU 2TOL | \VP6_VI D<6. . 0>
[ CPU_VCCSENSE CPU_27P4AS cpy veesense | CPU_VCCSENSE P
[ CPU_VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
o CPU_27P4S cPu_veesense | | MWP6_VSEN P
— CPU 27P4S cpy_vecsense | | MWP6_VSEN N
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PCl - Express / DM Bus Constraints

PHYSI CAL_RULE_SET

LAYER ALLON

N LAYE%JTE M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCl E_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
DM _100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
PCl E * 20 ML ?
DM * 20 ML ?

SOURCE: Sant

Vi deo Si gnal

a Rosa Platform DG Rev 1.0 (#211
Constraints

12), Sections

7.2, 9.2 & 10.5

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
LVDS_100D * =100_cHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
CRT_50S * =50_OHM SE =50_OHM _SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
CRT_55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
LVDS * 20 ML ?
CRT * 25 ML ? DG Says 40 mi| spacing m ni mum
CRT_2CRT * 20 ML ?
CRT_SYNC * 25 ML ? DG Says 30 mi| spacing m ni mum
CRT_SYNC2SYNC * 20 ML ?
TVDAC * 25 ML ? DG Says 40 mi| spacing m ni mum
TVDAC_2TVDAC * 20 ML ?
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
CRT CRT * CRT_2CRT
CRT_SYNC CRT_SYNC * CRT_SYNC2SYNC
TVDAC TVDAC * TVDAC_2TVDAC

LVDS signals are 100-ohm +/- 20% di fferenti al

CRT & TVDAC si gnal
- 37.5-ohm +/ -
15% fromfirst to second term nation resistor.
15% from second terni nation resistor to connector.
CRT_HSYNC/ CRT_VSYNC signals are 55-ohm +/ -

- 50-ohm +/ -
- 55-ohm +/ -

i npedence.

15% from GMCH to first term nation resistor.

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

si ngl e-ended i npedence varies by |ocation:

15% si ngl e- ended i npedence.

8.1 - 8.3.

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[—PEG R2D PCl E_100D PCILE PEG R2D P<15..0>
[ PCI E_100D PCIE PEG R2D N<15. . 0>
[ PCI E_100D PCIE PEG R2D C P<15..0>
— PCI E_100D PO E PEG R2D C N<15..0>
[ PEG 2R PCl E_100D PCILE PEG D2R P<15.. 0>
[ PCI E_100D PCIE PEG D2R N<15. . 0>
- PCl E_100D PCOLE PEG D2R C P<15..0>
[ PCI E_100D PCIE PEG D2R C N<15..0>
S DM _Nes DM _100D DM DM _N2S P<3..0>

[ DM _100D DM DM _N2S N<3..0>

> DM _s2N DM _100D DM DM _S2N P<3.. 0>

f— DM _100D DM DM _S2N N<3. . 0>

O Lvbs A ak LVDS_100D LVDS LVDS A CLK P

O LVDS A OK LVDS_100D LVDS LVDS A CLK N

[ LVDS A DATA LVDS_100D LVDS LVDS A DATA P<2..0>
[ LVDS A DATA LVDS 100D LVDS LVDS A DATA N<2..0>
[ LVDS A DATA3Z LVDS_100D LVDS LVDS A DATA P<3>
[ LVDS A _DATA3 LVDS_100D LVDS LVDS A DATA N<3>
LS B ak LVDS_100D LVDS LVDS B CLK P

O LwDs B ak LVDS_100D LVDS LVDS B CLK N

[ LVDS B DATA LVDS_100D LVDS LVDS B _DATA P<2..0>
[ LVDS B _DATA LVDS 100D LVDS LVDS B_DATA N<2..0>
— | LVDS 100D LVDS LVDS_B_DATA P<3>
O LVDS BDATAZ | 1VvDS 100D | LVDS LVDS B _DATA N<3>
[ LVDS IBG LVDS LVDS_| BG

[ CRT_TVO | REE CRT CRT_TVO | REF

> CRT_RED CRT_50S CRT CRT_RED

[ CRT_GREEN CRT_50S CRT CRT_GREEN

> CRT_BLUE CRT_50S CRT CRT_BLUE

[ CRI_SYNC CRT_55S CRT_SYNC CRT_HSYNC R

[ CRT_SYNC CRT_55S CRT_SYNC CRT_VSYNC R

> TV.ADAC CRT_50S TVDAC TV_A _DAC

O TV.B DAC CRT_50S TVDAC TV_B_DAC

D IV.CDAC CRT_50S TVDAC TV_C DAC
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DDR2 Menory

Bus Constraints

Menory Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
MEM 55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
MEM_70D * =70_0M DI FF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF
MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF

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

VEM_CLK2NMEM * =4: 1_SPACI NG ? MEM_CLK MEM_CLK * VEM_CLK2NMEM
MEM_CTRL2CTRL * =2: 1_SPACI NG ? MEM_CLK MEM_CTRL * VEM_CLK2NMEM
MEM_CTRL2NMEM * =3: 1_SPACI NG ? MEM_CLK MEM_CMVD * VEM_CLK2NMEM

VEM_CMD2CMVD * =1.5: 1_SPACI NG ? MEM_CLK MEM_DATA * VEM_CLK2NMEM

VEM_CMVD2MVEM * =3: 1_SPACI NG ? MEM_CLK MEM_DQS * VEM_CLK2NMEM

MEM_DATA2DATA * =1.5: 1_SPACI NG ?

NEM_DATAZ MEM * =3 1_SPAO NG 2 NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
VEM_DQS2MEM * =3: 1_SPACI NG ? MEM_ CVD MEMLGLK . MEM_ CVD2VEM
NEM 20THER . 25 ML 5 MEM_CVD MEM _CTRL * VEM_CMVD2MVEM

MEM_CVD MEM_CVD * VEM_CMD2CVD
MEM_CMVD MEM_DATA * VEM_CMD2NMEM
MEM_CVD MEM DQS * VEM_CMVD2MEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET
MEM_CTRL MEM_CLK * MEM_CTRL2NMEM
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL
MEM _CTRL MEM_CMVD * MEM_CTRL2NMEM
MEM_CTRL MEM_DATA * MEM_CTRL2NMEM
MEM_CTRL MEM_DQS * MEM_CTRL2NMEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET
MEM_DATA MEM_CLK * MEM_DATA2NMEM
MEM_DATA MEM_CTRL * MEM_DATA2NMEM
MEM_DATA MEM_CMVD * MEM_DATA2NMEM
MEM_DATA MEM_DATA * MEM_DATA2DATA
MEM_DATA MEM_DQS * MEM_DATA2NMEM

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_CLK * * MVEM_20THER MEM_DQS MEM_CLK * VEM_DQS2MEM
MEM_CTRL * * MVEM_20THER MEM_DQS MEM_CTRL * VEM_DQS2MEM
MEM_CVD * * MVEM_20THER MEM_DQS MEM_CMVD * VEM_DQS2MEM
MEM_DATA * * MVEM_20THER MEM_DQS MEM_DATA * VEM_DQS2MEM
MEM_DQS * * MVEM_20THER MEM_DQS MEM_DQS * VEM_DQS2MEM

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

Need to support MEM *-style wi |l dcards!

Section 6.2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

O MMA AK MEM 70D MEM 1 K MEM CLK_P<2.. 0>
- MEM 70D MEM O K MEM CLK N<2..0>
O MEM A CNTL MEM 45S VEM CTRL NMEM CKE<1. . 0>
O MEM A CNTL MEM 45S VEM CTRL MEM CS L<1..0>
[ MEM A _CNTL MEM 45S MEM CTRL MEM ODT<1. . 0>
> MEMA QD MEM 55S MEM_CAVD MEM A_A<14..0>
O MEMA QD MEM 55S MEM_CAVD MEM A BS<2..0>
o> MEMA OD MEM 55S MEM CVD MEM A RAS L

O MEMA QD MEM 55S MEM CMD MEM A CAS L

O MEMA OD MEM 55S MEM_CMVD MEM A VE L

[ MEM A_DQ BYTEQ MEM 55S MEM_DATA MEM A DQ<7..0>
O MEM A _DQ BYTEL MEM 55S MEM_DATA MEM A _DQx15. . 8>
O MEM A DQ BYTE? MEM 55S MEM DATA MEM A DQ<23.. 16>
O MEM A _DQ BYTE3 MEM 55S MEM_DATA MEM A _DQ<31. . 24>
[ MEM A _DQ BYTE4 MEM 55S VEM DATA MEM A _DQ<39. . 32>
O MEM A_DQ BYTES MEM 55S MEM_DATA MEM A _DQ<47. . 40>
[ MEM A_DQ BYTEG MEM 55S MEM_DATA MEM A _DQ<55. . 48>
[ MEM A_DQ BYTE? MEM 55S MEM_DATA MEM A _DQ<63. . 56>
O MEM A DVD MEM 55S MEM DATA MEM A DM<O>

O MEMA DML MEM 55S MEM_DATA MEM A _Dik1>

O MEM A D MEM 55S MEM_DATA MEM A _DiMVk2>

O MEMA DVE MEM 55S MEM DATA MEM A DME3>

O MEMA Dt MEM 55S VEM DATA NMVEM A Divk4>

[ MEMA DVE MEM 55S MEM_DATA MVEM A DIMK5>

O MEM A DVE MEM 55S MEM DATA MEM A DMV<6>

O MEMA DV MEM 55S MEM_DATA MEM A_DMK7>

O MEM A _DQS0 MEM 85D MEM DQS MEM A DQS P<0>
[ MVEM 85D MVEM DOS MEM A _DQS N<0>
O MEMA DGS1 MEM 85D MEM DQS NMEM A DOS_P<1>
— MEM 85D MEM DQS NMEM A DS N<1>
O MEM A _DQS2 MEM 85D MEM DQS NMEM A DQS_P<2>
- MEM 85D MEM DQS NMEM A DS _N<2>
O MMA DOS3 MVEM 85D MVEM DOS MEM A DQS P<3>
[ MVEM 85D MVEM DOS MEM A DQS N<3>
O MEMA DGs4 MEM 85D MEM DQS MEM A DQS P<4>
— MEM 85D MEM DQS MEM A_DQS_N<4>
O MEM A DGSS MEM 85D MEM DQS MEM A DQS P<5>
[ MVEM 85D MVEM DQS MEM A DQS N<5>
[ MEM A_DOS6 MEM 85D VEM DQS NMEM A DQS_P<6>
[ MVEM 85D MVEM DOS MEM A DQS N<6>
O MEM A _DQS? MEM 85D MEM DQS NMEM A DQS_P<7>
— MEM 85D MEM DQS NMEM A DS _N<7>
O MMB QK MEM 70D MEM O K MEM CLK _P<5. . 3>
- MEM 70D MEM LK MEM CLK N<5. . 3>
O MEM B CNTL MEM 45S MEM CTRL NVEM CKE<4. . 3>
[ MEM B CNTL MEM 45S MEM CTRL MEM CS L<3..2>
O MEM B ONTL MEM 45S MEM CTRL MEM ODT<3. . 2>
O MEMB QWD MEM 55S MEM_CAVD MEM B_A<14..0>
O MEMB QWD MEM 55S MEM_CAVD MEM B_BS<2. . 0>
O MMB QD MEM 55S VEM CVD NMEM B_RAS L

O MEMB QD MEM 55S MEM CVD NMEM B_CAS L

O MEMB QD MEM 55S MEM CMVD MEM B_WE_L

[ BYTEQ MEM 55S MEM_DATA MEM B_DQ<7.. 0>
o BYTE1L MEM 55S MEM_DATA MEM B_DQx15. . 8>
[ BYTE? MEM 55S MEM_DATA MEM B_DQ<23. . 16>
- BYTE3 MEM 55S VEM DATA MEM B_DQ<31. . 24>
o BYTE4 MEM 55S MEM_DATA MEM B_DQ<39. . 32>
o BYTES MEM 55S MEM_DATA MEM B_DQ<47. . 40>
- BYTE6 MEM 55S MEM_DATA NMEM B_DQ<55. . 48>
o BYTE? MEM 55S MEM_DATA MEM B_DQ<63. . 56>
[ MEM 55S MEM DATA NMEM B DM<O>

> MEM 55S MEM_DATA MEM B_Dik1>

f— MVEM 555 VEM DATA MEM B_Dvk2>

[ MEM 55S MEM DATA MEM B DWM<3>

— MEM 55S MEM _DATA VEM B_Divk4>

[ MEM 55S MEM DATA MEM B DM<5>

[ MEM 55S MEM DATA MEM B DM<6>

— MEM 55S MEM _DATA NMVEM B_DIMK7>

[ MEM B _DQS0 MEM 85D MEM DQS MEM B DQS P<0>
[ MVEM 85D MVEM DOS MEM B_DQS N<0>
O MEM B DOS1 MEM 85D MEM DGS MEM B_DQS_P<1>
— MEM 85D MEM DQS NMVEM B_DQS N<1>
MM B_DOS2 MEM 85D MEM DQS MEM B_DQS_P<2>
- MEM 85D MEM DQS MEM B_DQS_N<2>
O MEM B DGS3 MEM 85D MEM DQS MEM B DQS P<3>
[ MVEM 85D MVEM DOS MEM B_DQS N<3>
> MEMB DGs4 MEM 85D MEM DQS MEM B_DQS_P<4>
- MEM 85D MEM DQS NMVEM B_DQS _N<4>
O MEM B DQS5 MEM 85D MEM DQS MEM B DQS P<5>
[ MVEM 85D MVEM DOS MEM B_DQS N<5>
O MEM B DQS6 MEM 85D MEM DQS MEM B DQS P<6>
[ MVEM 85D MVEM DOS MEM B_DQS N<6>
O MEM B DGS? MEM 85D MEM DQS NMVEM B_DQS_P<7>
- MEM 85D MEM DQS NMVEM B_DQS N<7>
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Disk Interface 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 NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
| DE_55S =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD — ioeem LoE_sss s | DE PDD<15. . 0> o
SATA_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD S LDE _PDA LDE_55S | DE | DE_PDA<2..0> 23 a2
SATA_100D E -100_OHM.DIFF| =100_OHM DI FF | =100_OHM DI FF | =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF [ DEPRCS LDE_555 LDE | DE PDCSL L 2 42
- - L DE_PDCS | DE_55S | DE | DE_PDCS3_L 23 a2
L DE_ONTL | DE_55S | DE | DE_PDI OW L 23 42
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT O lDEPDCRL | DE_55S LDE I DE PDIOR L 23 42
s N 18 1 SPAC NG 5 L DE_ONTL | DE_55S | DE | DE_PDDACK_L 23 42
— O LDE aNTL | DE_55S L DE | DE_PDDREQ 23 42
SATA * 20 ML ? [ LDE_PDI ORDY | DE_55S L DE | DE_PDI ORDY 23 42
[ LDE 1 RQI4 | DE_55S L DE | DE | RQ14 23 42
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Sections 10.7 & 10.9 O LDERST L | DE_55S | DE ODD_RST_5VTOL_L 20 42
HD Audi o Interface Constraints —SaTaA D SATA100D _\ SATA D G
[ SATA_100D SATA SATA A R2D C N 23 79
PHYSI CAL_RULE_SET LAYER CA,&‘LPQ’YE%JTE M NI MUM LINE WDTH | M NI MUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP — SATA_100D SATA SATA A R2D P 79
N _ _ _ _ _ _ SATA_100D SATA SATA_A_R2D N 9
HDA_55S =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD g SATA A 2R SATA 100D SATA SATA_A_D2R P .
o SATA_100D SATA SATA A D2R N 23 79
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT [ SATA_100D SATA SATA_ A D2R C P 70
oA N 18 1 SPAC NG > - SATA_100D SATA SATA A D2R C N 79
i ’ [O—SATA B R2D SATA_100D SATA §ﬁ$ﬁ S gg g EI 23 42
. . SATA_ 100D SATA 23 42
SOURCE: Napa Platform DG Rev 0.9 (#17978), Section 10.9.1 g aaTA 1000 | saTa ﬁﬂﬁ g gg EI
- SATA_100D SATA
USB 2.0 Interface Constraints = ata s on sata100n | sara SATA B D2R P
PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP g 31 :1283 312 §2$ﬁ g 3222 (N: P 2
USB_60S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD - SATA_100D SATA SATA B_D2R C N
USB_90D E ~90_OMDIFF| =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF [O—SATACRD SATA_100D SATA SATA C R2D C P 2 42
- = o SATA_100D SATA SATA C R2D C N 23 42
[ SATA_100D SATA SATA C R2D P
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT [ SATA_100D SATA SATA C R2D N
UsB N 20 ML > [O_SATA_C 2R SATA_100D SATA SATA C D2R P 23 42
: o SATA_100D SATA SATA C D2R N 23 42
USB_2CLK * 25 ML ? DG says m ni mum spacing 50 mils to cl ocks - SATA_100D SATA SATA C D2R C P
> SATA_100D SATA SATA C D2R C N
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 10.13.2 [O_SATA_RBI AS SATA_55S SATA RBI AS a2
. HDA BIT_CLK HDA_55S HDA HDA BIT_CLK 23 3a
Internal Interface Constraints = - ioasse | eoa HDA_BI T_CLK_R -
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 g HDA*SY'\K: :37222 :x :$_§¥$ R 22 3
SMB_55S * =55_OHM _SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [ HDARST L HDA 55S HDA HDA RST_L 23 34
SPI _55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD [— EDA_S5S EDA HDA RST_L_R =
- [ HDA_SDI N0 HDA_55S HDA HDA SDI NO 23 34
> HDA_55S HDA HDA_SDI N_CODEC
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT > HDA sbouT HDA_55S HDA HDA SDOUT 23 34
SsvB E =3: 1_SPACI NG 2 {m— HDA_B5S HDA HDA_S| R =
N _ - USB_EXTA USB 90D USB USB EXTA P 24 43
SPI =1. 8: 1_SPACI NG ? g USB 90D USB £E_gﬁ_l\N/UXED 5 24 43
. . USB 90D USB
SOURCE: Santa Platform DG Rev 1.0 (#21112), Section 10.17 g Lse_a0D . USB EXTA MUXED N
O UsB MN USB 90D USB UsB M NI _P 24 34
o USB 90D USB USB M N _N 24 34
[ USB EXTD USB 90D USB USB EXTD P 9 24
o USB 90D USB USB EXTD N 9 24
[ USB CAVERA USB 90D USB USB CAMERA P 7 24 aa
[ USB 90D USB USB CAMERA N 7 24 aa
[ UsB BT USB 90D USB USB BT P 24 79
o USB 90D USB USB BT_N 24 79
[ UsB TPAD USB 90D USB USB_TPAD_P 24 79
o USB 90D USB USB TPAD N 24 79
O UsB IR USB 90D USB USB IR P 24 79
- USB 90D USB USB IR N 24 79
[ UsB EXTB USB 90D USB USB EXTB P 24 34
o USB 90D USB USB EXTB N 24 34
[ USB_EXCARD USB 90D USB USB_EXCARD P 24 34
o USB 90D USB USB_EXCARD N 24 34
[ UsB EXTC USB 90D USB USB EXTC P 9 24
o USB 90D USB USB EXTC N 9 24
[ USB RBIAS USB_60S USB_RBI AS 24
O—SMB SB sa SMB 558 SMB SMB_CLK 25 a8
[ SMB SB SDA SMB_55S SMB SMVB_DATA 25 48
S SMB_SB_ME SOl SMB 55S SMB SMB_ME_CLK 25 a8
[ SMB_SB_ME_SDA SMB_55S SMB SMB_NME DATA 25 48
[ SPL_saK SPI_55S SPI SPI _SCLK R 24 55
o SPI_55S SPI SPI _SCLK 55
[ SPI_55S SPI SPI _A SCLK R
- SPL_55S SPl SPI_B SCLK_R
> SPL_sl SPI_55S SPI SPI_SI _R 24 55
[ SPL_55S SP SPI _SI
— SPI_55S SPI SPI_A SI _R 55
[ SPL_55S S EE: EOSI R
SPIL_SO SPI_55S SPI 24 55 -
= SPI_sas = SPI_A SO R SB Constraints (1 of 2)
= i . Sy SYNC_MASTER=T9_NOVE SYNC_DATE=01/ 17/ 2007
O SPL_CE L0 SPI_55S SPI SPI _CE R L<0> 24 55 NOTI CE OF PROPRI ETARY PROPERTY
o SPI_55S SPI SPI _CE L<0> 55
> _SPLCE L1 SPlL_55S spl SPI _CE R L<1> FREPERTY CF APPLECOOMPUTER ETRE e Posarsear. Y
D spL 7555 SPL SPI CE L<1> AGREES TO THE FOLLOW NG
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

SI'ZE | DRAW NG NUVBER REV.
D 051- 7413 11.0.0
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PCl Bus Constraints

PHYSI CAL_RULE_SET

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

ON LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCl _55S

*

=55_OHM SE

=55_OHM_SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

PCl

=2: 1_SPACI NG

?

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21

Controller Link (AMI) Constraints

112), Sections 10.18.1 & 10.

19

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
CLI NK_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLINK_12M L * =STANDARD 12 MLS 5 MLS 300 M LS =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

CLI NK

=1. 8: 1_SPACI NG

CLI NK_VREF

12 MLS

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21

Et her net

(Yu

kon) Constraints

112), Sections 10.27.1.5-7,

10.29 & 10.30

PHYS| CAL_RULE_SET

LAYER

&L%E%JTE M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ENET_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

ENET_MDI

25 MLS

?

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

Sections 10.27.1.5-7,

10.29 & 10.30

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

P4 _AD PCl_55S PCl PCl _AD<18. . 0>

> P _AD19 PCl_55S PCl PCl _AD<19>

> Pd_AD20 PCl_55S PCl PCl _AD<20>

> Pd_AD PCl_55S pCl PCl _AD<31..21>
P4 _AD PCl_55S PCl PCl _PAR

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

> PO_CnTL PCl_55S PCl PCl _DEVSEL_L

> PO_CnTL PCl_55S PCl PCl _PERR L

O PO_LOCK L PCl_55S PCl PCl _LOCK L

[ PCL_CONTL PCl _55S pCl PCl _SERR L

PO _CNTL PCl_55S PCl PCl _STOP_L

> PO_CnTL PCl_55S PCl PCl _TRDY L

PO _CNTL PCl_55S PCl PCl _FRAME L

O PO_EWREQL PCl_55S pCl PCl _FWREQ L

O PO _EWGNT L PCl_55S PCl PCl _FWGNT L
[O—PQ_REQI_L PCl_55S PCl PCl _REQL_L

O PC_GNT1_L PCl_55S PCl PCl _GNT1_L
[O—PQ_REQ@_L PCl_55S PCl PCl_REQ2 L

PO _aNr2 1L PCl _55S pCl PCl _GNT2_L

O LNT_PIRQA L PCl_55S PCl INT_PI RQA L

O LNT_PIRGR L PCl_55S PCl INT_PI ROB_L

> LN PIRC L PCl_55S PCl INT_PIRQC L

O LNT_PIRQD L PCl_55S PCl INT_PI RQD L

O LNT_PIRGE_L PCl_55S PCl INT_PI RQE L

O LNL_PIRGE L PCl_55S PCl INT_PI ROQF_L

[ PCOEARD PCl E_100D PCILE PCE ARDCP
[ PCI E_100D PCIE PCIE A R2D C N
O POE AR PGl E_100D PO E PCIE A D2R P

[ PCI E_100D PCIE PClE A D2R N

O PCOEB RD PCl E_100D PCILE PCE B RRD CP
[ PCI E_100D PCIE PCIE B R2D C N
O POEB R PGl E_100D PO E PCIE B D2R P

[ PCI E_100D PCIE PClE B D2R N

[ PO E_EXCARD_R2D PCl E_100D PCILE PCl E_ EXCARD R2D C P
[ PCI E_100D PCIE PCl E EXCARD R2D C N
[ PCLE_EXCARD 2R PCI E_100D PCIE PCl E_EXCARD D2R P
— PCI E_100D PO E PCl E_ EXCARD D2R N
PO E FWRD PCl E_100D PCILE PCE FWR2D C P
— PCI E_100D PCIE PCIE FWR2D C N
[ POE EWMR PGl E_100D PO E PCl E FW D2R P

f— PCIE_100D PCLE PClE FW D2R N

[ POEMN _RD PCl E_100D PCILE PCE MN _R2D C P
[ PCI E_100D PCIE PO E MN _R2D C N
O POEMN _D2R PCl E_100D PCILE PCLE M N _D2R P
- PCIE_100D PCLE PCIE M N _D2R N
O GAN COWwP GLAN_COwVP

O CLINK NS CLINK_55S CLINK CLINK NB CLK

O CLINK N8 CLINK_55S CLINK CLI NK_NB_DATA

[ CLINK NB RESET L ClINK_55S CLINK CLINK NB RESET L
[ CLINK WAN ClINK_55S CLINK CLI NK_ WLAN CLK
O CLINK WAN CLINK_55S CLINK CLI NK_W.AN DATA
[ CLINK W AN RESET_L ClINK_55S CLINK CLI NK W.AN RESET L
[O—NB_ClLI NK_VREE QINK 12M L | O I NK_VREE NB_CLI NK_VREF

[ SB_CLINK_VREFQ CLINK_12M L | Cl I NK_VREE SB_CLI NK_VREFO
[ SB_CLINK_VREF1 CLINK 12M1 | C| NK VREE SB_CLI NK_VREF1
[ PCLE_ENET_R2D PCI E_100D PO E PCIE ENET_R2D C P
[ PCI E_100D PCIE PCl E ENET R2D C N
f— PCIE_100D PCLE PCI E ENET_R2D P
— PCI E_100D PO E PCl E_ ENET_R2D N
[POE ENET_D2R PCl E_100D P E PCl E_ ENET_D2R P
[ PCI E_100D PCIE PCl E ENET_D2R N
[ PCI E_100D PCIE PCl E ENET D2R C P
[ PCI E_100D PCIE PCl E ENET D2R C N
O ENET_MDI ENFT_100D ENET_MDI ENET_MDI _P<0>

- ENET_100D ENET_MDI ENET_MDI _N<O>
[O—ENET_MD ENET_100D ENET_MDI ENET_MDI _P<1>

[ ENET_100D ENET_MDI ENET_MDI _N<1>

O ENET_MDI ENFT_100D ENET_MDI ENET_MDI _P<2>

[ ENET_100D ENET_MDI ENET_MDI _N<2>

O ENET_MDI ENFT_100D ENET_MDI ENET_MDI _P<3>

[ ENET_100D ENET_MDI ENET_MDI _N<3>

24

24

SB Constraints (2 of 2)
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Cl ock Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

Properties

CLK_FSB_100D

*

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

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

CLK_MED_55S

=55_OHM_SE

=55_OHM SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

CLK_SLOW 55

=55_OHM SE

=55_OHM SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

CLK_FSB * 25 ML ?
CLK_PCI E * 20 ML ?
CLK_MED * 20 ML ?
CLK_SLOW * 10 ML ?

SOURCE: Santa

Rosa Platform DG Rev 1.0 (#21112),

Sections

14.1 - 14.6

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ CKS05_CPU CLK_FSB 100D | G K_ESB CK505_CPWO_P
S CK505_CPU CLK_FSB 100D | G K_ESB CK505_CPUO_N
[ CK505_NB CLK_FSB 100D | G K_ESB CK505_CPUL_P
[ CK505_NB CLK_FSB 100D | CLK_FSB CK505_CPU1_N
O CK505_LTP CLK_FSB 100D | G K_ESB CK505_CPU2_| TP_SRC10_P
[ CK505_LTP CLK_FSB 100D | G K_ESB CK505_CPU2_| TP_SRC10_N
[ CK505_PCLEO O K_MED 55S O K_MED CK505_PCI FO_CLK_| TPEN
[ CK505_POLE1 O K_MED 55S O K_MED CK505_PCI F1_CLK
O CKs05_Pa1 O K_MED 55S O K_MED CK505_PCl 1_CLK
O CK505_ P2 O K_MED 55S O K_MED CK505_PCl 2_CLK
O CK505_PA3 O K_MED 55S O K_MED CK505_PCl 3_CLK
[ CK505_PaL 4 O K_MED 55S O K_MED CK505_PCl 4_CLK
[ CK505_PAS O K_MED 55S O K_NED CK505_PCI 5_CLK _FCTSEL
—(CPU BSEL0) CLK_NED_55S CLK_NED CK505_48M FSA
—>(CPU _BSEL 2) O K_MED 55S QL K_MED CK505_REFO_FSC
[ CK505_DOT96 CK PCIE 100D | CIK PO E CK505_DOr96_27M P
- CK PCE 100D | K PO E CK505_DOT96_27M N
[ CK505_LVDS QLK _PCIE 100D | QLK _PCIE CK505_LVDS_P
- CK PCE 100D | K PO E CK505_LVDS N
O Cks05 SRl | Ak PAE 100D aKpaE | CK505 SRC1 P
— CK PCIE 100D | K PO E CK505_SRC1_N
[ CK505_SR® CK PCIE 100D | CIK PO E CK505_SRC2_P
— CLK PCIE 100D | QLK PCLE CK505_SRC2_N
[ CK505_SR®3 G K PCIE 100D | CIK PO E CK505_SRC3_P
- CK PCIE 100D | K PO E CK505_SRC3_N
[ CK505_SRC4 CLK_PCIE 100D | QLK _PCIE CK505_SRt4_P
- CK PCIE 100D | K PO E CK505_SRC4_N
[ CK505_SRCS CK PCIE 100D | CIK PO E CK505_SRC5_P
- K PCOE 100D | K POE CK505_SRC5_N
[ CK505_SRGh CK PCIE 100D | CIK PO E CK505_SRC6_P
— CK PCIE 100D | K PO E CK505_SRC6_N
[ CK505_SRC7 CK PCIE 100D | CIK PO E CK505_SRC7_P
- K PCOE 100D | K PO E CK505_SRC7_N
[ CK505_SRCS CK PCIE 100D | CIK PO E CK505_SRCB8_P
- K PCIE 100D | K PO E CK505_SRC8_N
[ (CK505_CPU) CIK FSB 100D | CIK ESB ESB CLK CPU P
——(CK505_CPU) CLK_ESB 100D | GLK_ESB FSB CLK CPU N
> (CK505_NB) CLK_ESB 100D | GLK_ESB FSB CLK _NB P
——(CK505_NB) CLK_ESB 100D | GLK_ESB FSB CLK _NB N
——(CK505_1 TP) QLK ESB 100D | QLK _ESB XDP_CLK_P
> (CK505_1 TP) CLK_ESB 100D | GLK_ESB XDP_CLK_N
—(CK505_PCl FQ) CLK_MED_55S CLK_MED PCl _CLK33M LPCPLUS
——(CK505_PCl F1) ClLK_MED_55S CLK_MED PCl _CLK33M SB
> (CK505_PCl 1) ClLK_MED_55S CLK_MED PCl _CLK33M FW
— (CK505_PCl 2) CLK_NED_55S CLK_NED PCl _CLK33M TPM
——(CK505_PCl 3) ClLK_MED_55S CLK_MED PCl _CLK33M SMC
CK505 PCl 4 is project-specific
CK505 PCI5 is project-specific
——(CPU_BSFL Q) CLK_NED 55S QL K_NED SB_CLK48M USBCTLR
— (CPU BSEL2) CLK_NED_55S QLK_NED SB_CLK14P3M TI MER
—(CPU _BSFEL0) O K_MED 55S QL K_MED CK505_FSA
—(CPU BSFEl 2) O K_MED 55S O K_MED CK505_FSC
> (CK505_DOT96) | crr_sos an NB_CLK96M DOT_P
= (CK505_DOT96) | crT 508 an NB_CLK96M DOT_N
[ (CK505_LVDS) CRT_50S GN\D NB_CLK100M DPLLSS P
—_(CK505_LVDS) CRT_50S Jevs) NB_CLK100M DPLLSS N
——(CK505_SRC1) CLK_PCIE_100D | LK PCIE PEG CLK100M P
> (CK505_SRC1) CLK_PCIE_100D | LK PCIE PEG CLK100M N
—>(CK505_SRC2) CK PCIE 100D | CIK PO E SB_CLK100M DM _P
—>(CK505_SRC2) CK PCIE 100D | CIK PO E SB_CLK100M DM _N
[ (CK505_SRC3) CLK_PCIE_100D | LK PCIE PCl E_CLK100M EXCARD P
o (CK505_SRC3) CLK_PCIE_100D | LK _PCIE PCl E_CLK100M EXCARD N
—>(CK505_SRC4) G K PCIE 100D | CIK PO E SB_CLK100M SATA P
—(CK505_SRC4) CK PCIE 100D | CIK PO E SB_CLK100M SATA_N
> (CK505_SRCh) CLK_PCIE_ 100D | LK _PCIE NB_CLK100M PCI E_P
> (CK505_SRCh) CLK_PCIE_100D | LK PCIE NB_CLK100M PCI E_N
— (CK505_SRC6) QLK _PCIE 100D | QLK _PCIE PCIE CLKIOOM M NI _P
> (CK505_SRCH) CLK_PCIE_100D | LK PCIE PCl E CLK100M M NI _N
CK505 SRC7 is project-specific
> (CK505_SRC8) CLK_PCIE_100D | LK PCIE PCl E CLK100M ENET_P
> (CK505_SRC8) CLK_PCIE_100D | LK PCIE PCl E CLK100M ENET_N
SMC SMBus Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SMBUS_SMC A S3 SO SMB_55S SMB SMBUS_SMC A S3_SCL
[ SMBUS SMC A S3_SDA_ | SMB 55S SMB SMBUS SMC A S3_SDA
[ SMBUS SMC B S0 SOl SMB 558 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 558 SMB SMBUS _SMC 0_SO0_SCL
[ SMBUS SMC 0_SO_SDA_ | SMB 55S SMB SMBUS SMC 0_SO_SDA
O SMBUS_SMC BSA SOl SMB 55S SMB SMBUS SMC BSA SCL
[ SMBUS_SM: BSA_SDA SMB 558 SMB SMBUS SMC BSA SDA
[ SMBUS_SMC_ MGMI_SQl SMB 558 SMB SMBUS SMC MGMT_SCL
[ SMBUS_SMC MGMI_SDA SMB_55S SMB SMBUS SMC MGMT__SDA

10 30

10 30

7 14 30

7 14 30

13 30 80

13 30 80

7 30 47

24 30

30 38

30 45

25 30

25 30

23 30

23 30

7 16 30

7 16 30

30 34

30 34

30 35

30 35

Cl ock & SMC Constraints
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FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER ALONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP ELECTRI CAL TRAI NT SET PHYSI OQLNELTYF;EPAO NG
FW 55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD Fwo o Fwess o FW LI NK<7. . 0>
FW 110D * =110_CHM D FF| =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF O EwbDcrL EW 55S EwW FW CTL<1. . 0>

D—Ewiak O K_MED 55S QO K_MED CLKFW LI NK_LCLK
- ClK_MED 55S L K_VED CLKFW PHY_LCLK 38 39

SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT = eweax CLK_NED, 555 GK VD CLKFW LI NK_PCLK oo

FW * =2: 1_SPACI NG ? o CLK_MED 55S CLK_MED CLKFW PHY_ PCLK
WP . —3: 1 SPACI NG > O EWLKON EW 55S EW FW L KON
= i i [ EW 55S EW FW LKON R
> FWLPs EW 55S EW FW LPS 38 30
[O—EWLREQ EW 55S EW FW LREQ 38 39
[O—EWPINT EW 55S EW FW Pl NT 38 39
[ EWPHY_CI K98P304M XI_| O K_NED 55S CLK_NED CLK98P304M FW XI _R
> QL K_MED 55S QL K_MED CLK98P304M FW XI
> EWo_TPA EW 110D EW TP FW O_TPA P 30 41
[O—Ewo _TPA EW 110D EW TP FWO_TPA N 9 41
O—Ewo_TPB EW 110D EW TP FWO_TPB P 9 41
> EWo_TPB EW 110D EW TP FW O_TPB_N 30 41
[CO—EW1_TPA EW 110D EW TP FW1 TPA P 9 41
[CO—EW1_TPA EW 110D EW TP FW1 TPA N 0 41
[O—EW1_TPB EW 110D EW TP FW1 _TPB P 0 41
O—EwW1 _TPB EW 110D EW TP FW1 TPB N 0 41
Port 2 Not Used

FireWre Constraints
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GDDR3 Fr ane

Buf f er Si gnal

Constraints

GDDR3 FB A/ B Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP

GDDR3_40R55SE * =55_OHM SE =40_OHM SE =55_OHM _SE 12.7 MM =STANDARD =STANDARD
GDDR3_46SE * =46_0HM SE =46_OHM SE =46_OHM SE =46_OHM SE =STANDARD =STANDARD
GDDR3_80D * =80_OHM.DI FF | =80_OHM DI FF =80_OHM DI FF =80_OHM 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_CMD * =2.5: 1_SPACI NG ?
GDDR3_DATA * =2.5: 1_SPACI NG ?
GDDR3_DQS * =2.5: 1_SPACI NG ?
Vi deo Signal Constraints
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
TMDS_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
VGA_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD
VGA_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT
TVMDS * 20 ML ?
VGA * 20 ML ?
VGA_SYNC * 20 ML ?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> FBACQKEP GDDR3_80D GDDR3_CLK FB A CLK P<0>
[ — GDDR3_80D GDDR3_C1 K FB_ A CLK N<O>
O FBBAKEP GDDR3_80D GDDR3_CLK FB_A CLK P<1>
— GDDR3_80D GDDR3_CLK FB_A CLK N<1>
> EB_AB QD GDDR3_40R55SE | GDDR3_CMD FB_A MA<1..0>
> EB_AB_ QD GDDR3_40R55SE | GDDR3_ CMD FB_A MA<11.. 6>
O EB_AB_ QD GDDR3_40R55SE | GDDR3_ CMD FB_A BA<2..0>
[—FB_AB WD GDDR3_40R55SE | GDDR3_CMD FB_A RAS L
[O—FB_AB WD GDDR3_40R55SE | GDDR3_CMD FB_A CAS L
O EB_AB_ QD GDDR3_40R55SE | GDDR3_ CMD FB A VW L
> EB_AB_OMD PD GDDR3_40R55SE | GDDR3_CMD FB_A CKE
[O—FB_AB CSO GDDR3_40R55SE | GDDR3_CMD FB_A CSO_L
[ FB_AB_QVD_PD GDDR3_40R55SE | GDDR3_CMD FB_A DRAM RST
S FBA QD GDDR3_46SE. GDDR3_CMD EB_A LMA<S. . 2>
S FBB QD GDDR3_46SE. GDDR3_CMD FB_A UVMA<S. . 2>
O—EB_A WnGs0 GDDR3_46SE GDDR3_DQS FB_A WDQS<0>
[O—FB_A WSl GDDR3_46SE GDDR3_DQS FB_A WDQS<1>
[—FBA W2 CGDDR3_46SE GDDR3_DQS FB_A WDQS<2>
[O—FB_A Ws3 GDDR3_46SE GDDR3_DQS FB_A WDQS<3>
[—EB_A RDGS0 GDDR3_46SE GDDR3_DQS FB_A RDQS<0>
[ FEB_A RXS1 GDDR3_46SE GDDR3_DQS FB_A RDQS<1>
[—FB A RDGS2 CGDDR3_46SE GDDR3_DQS FB_A_ RDQS<2>
> FBARXS: | cGOOR346SE  |cooRanos |FB A RDQS<3>
[—EB_A_DQ BYTEQ CGDDR3_46SE coDr3_paTA | FB A DO<7. . 0>
[ FB_A DQ BYTEL GDDR3_46SE. chbr3 pATA | FB A DQ<15. . 8>

A | GODR3_46SE | GhbR3_pATA | FB_A 23..16>
[—FB_A DQ BYTE3 CGDDR3_46SE coor3_paTA | FB A DO<31. . 24>
O—FB.A DQW GDDR3_46SE chor3_pata | FB_A DOV L<0>

A | coDR3_46SE | eobra pAaTA |FB A DQM L<1>
[O—FB.A DQw CGDDR3_46SE coDR3_paTA | FB_A DOM L<2>
[ EB_A DO\ GDDR3_46SE GoDR3_pATA | FB_A DM L<3>
O FB_B_WDQS0 GDDR3_46SE CGDDR3_DQS FB_A WDQS<4>
[O—FB_B WnGsl GDDR3_46SE GDDR3_DQS FB_A WDQS<5>
[O—FB_B WS CGDDR3_46SE GDDR3_DQS FB_A_ WDQS<6>
[>—FB_B W3 GDDR3_46SE GDDR3_DQS FB_A WDQS<7>
[ FB_B RDQS0 GDDR3_46SE GDDR3_DQS FB_A_RDQS<4>
[—FB_B RDGSL GDDR3_46SE GDDR3_DQS FB_A RDQS<5>
[FB B RDGS?2 CGDDR3_46SE GDDR3_DQS FB_A_ RDQS<6>
[—FB B RDGS3 GDDR3_46SE GDDR3_DQS FB_A RDQS<7>
[—EB_B_DQ BYTEQ GDDR3_46SE copr3_paTA | FB_A DQ<39. . 32>
[—FB_B DQ BYTEL CGDDR3_46SE coDR3_pATA | FB_A DQ<47. . 40>
[ FB_B DQ BYTE2 GDDR3_46SE coor3_paTA | FB_A DO<55. . 48>
[—FB_B DQ BYTE3 GDDR3_46SE copr3_paTA | FB_A DQ<63. . 56>
O—FB_B DQw CGDDR3_46SE coDR3_paTA | FB_A DOM L<4>
O—FBB Do CGDDR3_46SE coDr3_paTA | FB_A DOM L<5>
[>—EBB DQW GDDR3_46SE GDDR3_DATA | FB_A_DQM L<6>
[O—FB_B DQWR CGDDR3_46SE coDR3_pATA | FB_A DOM L<7>
G&34M Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ (CK505_DOT96) CLK SLOW55S | LK SLOW GPU_CLK27M
[ CK505_CLK27MES QK SION55S | QK _SLON GPU _CLK27M SS
O Lws | _ak LVDS_100D LVDS LVDS L_CLK P
— LVDS_100D LVDS LVDS L_CLK N
[ LVDS |_DATA LVDS_100D LVDS LVDS L_DATA P<2..0>
o LVDS 100D LVDS LVDS L_DATA N<2..0>
= LVDS_100D LVDS LVDS L_DATA P<3>
= LVDS_100D LVDS LVDS L_DATA N<3>
O Lvbs u akK LVDS 100D LVDS LVDS U CLK P
[ — LVDS 100D LVDS LVDS U CLK N
[ LVDS U DATA LVDS_100D LVDS LVDS U DATA P<2..0>
— LVDS_100D LVDS LVDS U DATA N<2..0>
= LVDS 100D LVDS LVDS U _DATA P<3>
= LVDS_100D LVDS LVDS U _DATA N<3>
O IMDS aK TMDS 100D TMVDS TMDS CLK P
o IMDS aK TMDS 100D TMVDS TMDS CLK N
[O—IMDS_DATA TMDS_ 100D VDS TMDS_DATA P<5.. 0>
[—IMDS_DATA TMDS_ 100D VDS TMDS_DATA N<5. . 0>
O VA RTVC GA_50S GA GPU_TV_C VGA R
> VGAGTVY GA_50S GA GPU_TV_Y_VGA G
O VGA B TV_COVP GA_50S GA GPU_TV_COWP_VGA B
[ — GA_50S GA GPU VGA R
— GA_50S GA GPU VGA_G
— GA_50S GA GPU VGA B
[ — GA_50S GA GPU TV C
[ GA_50S GA GPU TV Y
— GA_50S GA GPU TV_COwWP
[ VGA_SYNC GA_55S GA_SYNC GPU_VGA HSYNC
[ VGA_SYNC GA_55S GA_SYNC GPU_VGA VSYNC
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NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O FEBCAKEP GDDR3_80D GDDR3_C1L K FB_ B _CLK P<0>
— GDDR3_80D GDDR3_C1 K FB B CLK N<O>
S EBDAKEP GDDR3_80D GDDR3_C1 K FB B CLK P<1>
— GDDR3_80D GDDR3_CLK FB B CLK N<1>
— EB.CD OWD GDDR3_40R55SE | GDDR3_CMVD FB_ B MA<1..0>
> EB.CD OWD GDDR3_40R55SE | GDDR3_CMVD FB B MA<11..6>
> EB.CD avWD GDDR3_40R55SE | GDDR3 CMVD FB_B BA<2..0>
[O—FB awn GDDR3_40R55SE | GDDR3_CMVD FB B RAS L
[O—FB an GDDR3_40R55SE | GDDR3_CMVD FB B CAS L
> EB.CD avWD GDDR3_40R55SE | GDDR3 CMVD FB B W\ L
—EB_CD GWD PD GDDR3_40R55SE | GDDR3_CVD FB_B_CKE
> FB_CD Cs0 GDDR3_40R55SE | GDDR3 CMD FB B CSO L
—FB_CD OVD_PD GDDR3_40R55SE | copra_avp | FB_ B DRAM RST
— FBC QD GDDR3_46SE. GDDR3_CMD FB_B LMA<S. . 2>
S FBD QD GDDR3_46SE. GDDR3_CMD FB_B_UMA<S. . 2>
[O—FB_C wnas0 GDDR3_46SE GDDR3_DQS FB_B_ WDQS<0>
[O—FB_C wWnasl GDDR3_46SE GDDR3_DQS FB_B_WDQS<1>
[—FB_C was2 GDDR3_50SE GDDR3_DQS FB_B WDQS<2>
[O—FB G wass GDDR3_46SE GDDR3_DQS FB_B_WDQS<3>
[—FB_C RDGS0 GDDR3_46SE GDDR3_DQS FB_B_RDQS<0>
[>FEB_C RXS1 GDDR3_46SE GDDR3_DQS FB_B_RDQS<1>
[O—FB_C RDGS2 GDDR3_46SE coor3_Dos | FB B RDQS<2>
O FRCROGSE3 | cooRa46sE | aora ngs | FB B RDOQS<3> 67 69 76
[—EB_C DQ BYTEQ GDDR3_50SE GoDR3_DATA | FB_B DQ<7. . 0>
—FEB_C DQ BYTEL GDDR3_46SE. GhDR3 DATA | FB B DQ<15. . 8>
3 C | | GODR3_46SE | GDDR3_DATA | FB_B 23..16>
[—FB_C DQ BYTE3 GDDR3_46SE copr3_paTA | FB B _DQ<31. . 24>
O—FB_C D GDDR3_46SE chpr3_pata | FB_B_DOM L<0>
i S == Wollv'e i} | coDR3_46SE | copRa_paTA | FB B DQM L<1> 67 69 76
> FB.C DQw GDDR3_46SE chpr3_pata | FB_B_DOM L<2>
> EB_C DO\ GDDR3_46SE copra_paTA | FB_B DOM L<3>
O FB_D WDQS0 GDDR3_46SE GDDR3_DQS FB_B_ WDQS<4>
[O—FB_D wWnGs1 GDDR3_46SE GDDR3_DQS FB_B WDQS<5>
[O—FB_D WS CGDDR3_46SE copr3_Dos | FB_B_WDQS<6>
[>—FB_D Wnxsa GDDR3_46SE GDDR3_DQS EB_B_ WDQS<7>
[ —FB_D RDQS0 GDDR3_46SE GDDR3_DQS FB_B_RDQS<4>
[O—FB_D RDGSIL GDDR3_46SE GDDR3_DQS FB_B_RDQS<5>
[—FB_D RDGS2 GDDR3_46SE coor3_Dos | FB B RDQS<6>
[—FB_D RDGS3 GDDR3_46SE GDDR3_DQS FB_B_RDQS<7>
[—EB_D DQ BYTEQ GDDR3_46SE GoDR3_paTA | FB_B DQ<39. . 32>
[—FB_D DQ BYTEL CGDDR3_46SE copr3_paTA | FB B _DQ<47. . 40>
[ FEB_D DQ BYTE2 GDDR3_46SE copr3_paTa | FB B_DQ<55. . 48>
[O—FB_D DQ BYTE3 GDDR3_46SE GoDR3_pATA | FB_B DQ<63. . 56>
> FB_D DV GDDR3_46SE chpr3_pata | FB_B_DOM L<4>
[O—FB.D Do GDDR3_46SE chpr3_pata | FB_B_DOM L<5>
> FB_D DQW GDDR3_46SE GDDR3_DATA | FB_B DOM L<6>
> FB_D DV GDDR3_46SE chpr3_pata | FB_B_DOM L<7>

GPU (&B4M Constraints

SYNC_MASTER=( MASTER)

SYNC_DATE=( MASTER)
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MB7 Specific 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
SENSE_1TOL_55S « ~1.1 DIFFPAIR|  =55_OHM SE =55_0HM SE =55_0HM SE =1:1_DIFFPAIR | =1:1_DI FFPAI R ELECTRI CAL_CONSTRAINT_SET | PHYSI CAL SPAG NG
N 1 - = - —1- —1- — (PO E_EXCARD) PCILE_100D PO E PCl E_EXCARD_R2D P 3
THERM_1TOL_55S 1:1_D FFPAI R 55_OHM_SE 55_OHM_SE 55_OHM_SE 1:1_DI FFPAIR 1:1_DI FFPAIR (PCLE_EXCARD) PGLE 100D boLE POl E EXCARD R2D N o
y [ (PCILE_M NI) PCI E_100D PClE PCIE M N _R2D P 34
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG V\EI GHT { PCI E_M Nl ‘ bal EﬁlOOD POLE PCI E M NI mD N N
SENSE * =2: 1_SPACI NG ? = ENET_100D o ENET MDI R P<3..0>
THERM * =2: 1_SPACI NG ? - ENET_100D ENET_MDI ENET_MDI _R N<3..0>
[ ENFT_100D ENETCONN ENETCONN _P<3. . 0> 37
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT | — ENET_100D ENETCONN ENET! N_N<3. . 0> 7
N EW 110D EW TP FW PORTO_TPA FL_P "
ENETCONN 25 MLS ? 0 Ew 110D Ew TP FW PORTO_TPA _FL_N “
[ EW 110D EW TP FW PORTO_TPB _FL_P n
SPACI NG_RULE_SET LAYER LI NE-TO- LINE SPACING | I GHT — EW 110D EW TP FW PORTO_TPB_FL_N a
GN\D * =STANDARD ? — (SATA_A_R2D) SATA_100D SATA SATA A R2D UF_P 0
PP1VE_NEM . —STANDARD > [ (SATA_A_R2D) SATA_100D SATA SATA A R2D UF_N 79
> _(SATA A D2R) SATA_100D SATA SATA_A_D2R_UF_P -
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | VEI GHT D (SATA A D2R) SATA_100D SATA SATA_A D2R UE_N ”
N [ (USB_EXTA) USB_90D USB USB2 EXTA MJUXED P 2
G\ND_P2MM 0.20 W 1000 > (USB EXTA) USB_90D UsB USB2_EXTA_ MUXED N w
PWR_P2MM * 0.20 MM 1000 - (USB_EXTA) USB_90D USB USB2_RT P a3
> (USB_EXTA) USB_90D USB USB2_RT_N s
—(USB_EXTD) USB_90D USB USB_VWMN _F_P
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET — y USB VWAN F N
MEM_CLK G\D * GND_P2MM —(USB_CANERA) USB_90D USB USB _CAMERA F P aa
NEM OMVD D . GND_P2WM - (USB_CANERA) USB 90D USB USB CAMERA F_N a4
VEM CTRL PV " P — [ SENSE DIFFPAIR | SENSE 1TOl 559 sEnse | GEXIMWPE_VSENP
— - = SENSE_1TOL_559 SENSE GEXI WP6_VSEN N 1
NMEM _DATA G\D * GND_P2MM [ SENSE_DI FEPAI R SENSE_1TOL 555 SENSE NBCOREI SNS_P 0
N [ SENSE_1TOL 555 SENSE NBCOREI SNS_N 0
MEM.DQS G\D GND_P2MM [Z»> SENSE_DI FEPAI R SENSE_1TO1 559 SENSE P1V8l SNS P s0
MEM_CLK PP1V8_MEM * PVR_P2MM = SENSE_1TOl_555 SENSE P1V8l SNS N 50
VEM OvD PPLVE NEM . YR P20 [ SENSE_DI FEPAI R SENSE_1TO1 559 SENSE P1V25]1 SNS P s0
~ . — = SENSE_1TOl_559 SENSE P1V25]1 SNS N 0
MEM_CTRL PP1VE_NMEM PYR_P2MM [z THERM DI EEPAI R THERM 1TOl_555 THERM CPUTHVSNS _D2_P 751
MEM_DATA PP1V8_NMEM * PWR_P2MM = THERM 1TOl_555 THERM CPUTHVENS D2 N 751
. [z THERM DI EEPAI R THERM 1TOl_555 THERM CPU THERMD P 10 51
MEM_DQS PP1VE_MEM PYR_P2MM = THERM 1TOl_555 THERM CPU_THERMD N 10 51
[ THERM DI EEPAI R THERM 1TOl_555 THERM GPUTHVMSENS D P 51
NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET = THERM 1TOL 555 THERM GPUTHVENS D N 51
CLI NK VREF P N @D P2 K FsB oD N QD P2 [ THERM DI EEPAI R THERM 1TOl_555 THERM GPU TDI ODOE P 5171
— - — — - THERM 1TOl_555 THERM GPU TDI ODE N 5171
CLK_MED G\D * GND_P2MM CPU_COVP G\D * GND_P2MM [ THERM DI FEPAI R THERM 1TOL_555 THERM HSTHVBENS D P 75
N N [ THERM 1TOL_55§ THERM HSTHVENS D N 751
GLKPCE &b GN\D_P2MM CPU_GTLREF G\D GND_P2MM [O—THERM DI EEPAIR THERM 1TOL 55§ THERM RSFSTHVENS D P 75
DM GN\D * GND_P2MM CPU_VCCSENSE GN\D * GND_P2MM - THERM 1TOl_555 THERM RSESTHVENS D N 751
PCIE G\D * GN\D_P2MM FSB_DSTB G\D * GN\D_P2MM — LVDS_100D LVDS LVDS L_CLK CONN F_P 74
SATA P N GO P2 [ LVDS 100D LVDS LVDS L_CLK CONN _F_N 74
UsB G\D * G\‘D_PZM\A NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET I@ SENSE7D| EEPALR SENSEileif)S SENSE. Pl\/Bl SNS R P o
CLK PO E SB_POVER N PVR_P2NM ENET_MDI GND * GN\D_P2MM = SENSE_1TOl_555 SENSE EixBI SNIS R NR 5 s0
ENET DI ENET POMER N PVR P2 ) SENSE_DI FEPAI R SENSE_1TO1 559 SENSE 8GPUlI SNS s0
DM SB_POVER * PVWR_P2MM - - = = SENSE_1TOl_555 SENSE P1VBGPUI SNS R N 0
SATA SB_PONER * PVWR_P2MM
- - NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
use SB_POAER . PYR_P2MWM CLK_MED FW PONER * GND_P2MM
[ — TNVDS 100D TNVDS TMDS_CLK R P 78
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET [ — TMDS 100D TMDS TMDS_CLK R N 78
- TMDS 100D T™DS TMDS _CLK F_P 78
VS G GND_P2MM = MO 1000 oS TVDS_CLK_F_N -
. - TMDS 100D TIMDS TMDS DATA F_P<5.. 0> s
Menory Constrai nt Rel axations = Do imn | mee |TMDS DATAE NS 0>
. > (VGA R TV.Y) GA_50S ca VGA R e
Al l ow 0.127 mm necks for >0.127 mmlines for GVCH fanout. = (VGA G TV Q) GA_50S A VGA G 7
PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP D { V(;A_B_TV_CO\P‘ @7505 GA V@ B ™
(VGA_SYNQO) GA_55S GA_SYNC VGA_HSYNC R
— = = = = - 7
MEM_70D BOTTOM 0.127 MM 6.35 WM (VGA_SYNQ) oA 5es cA_SYNC VGA VSYNG R .
> i _ i o (VGA_SYNQ) GA_55S GA_SYNC VGA_ HSYNC 78
Allow 0.1 nmnecks for >0.1 nmlines between thru-hole SO D MM pins. S veasnd g e svne | VOA VSYNG r
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
MEM 45S * 0.100 MM 2.54 W —
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE | — PP1V8_MEM :Egixg ggm '\/Em g 8 31
VEM_ 70D I sL10 0.100 MM 2.54 MM [m— BRIVE_MEM_\ = ME v
- G\D GND
MEM 85D I SL4, | SL10 0.100 MM 2.54 W = ENET_POMER
R . N [ SB_POVER PP3V3_S5 s
G aph SATA Const t Rel axat = sEs =
apni cs , nstraln el axXaltl ons = eo_poen | PP1V5_SO .
. ) ) ) =D SENSE_DI FEPAI R SENSE_1TO1 559 SENSE P1VBGPUI SNS P s0
Al ternate diffpair wi dth/gap through BGA fanout areas (95-ohmdiff - SENSE_1TO1_555 SENSE P1V8GPUI SNS_N
3
NET_PHYSI CAL_TYPE | AREA TYPE | PHYSI CAL_RULE_SET W BOER Proj ect Specific Constraints
LVDS_100D BGA 100_DI FF_BGA SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
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M75 Boar d- Speci fic Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS PRI | OEREPRR
TOP, 1 SL2, I SL3, | SL4, | SL5, | SL6, | SL7, | SL8, | SL9, | SL10, | SL11, BOTTOM NO_TYPE, BGA M 15.5.1
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 SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =55_OHM_SE =55_OHM_SE 30 MM 0 MM 0 MM DEFAULT * 0.1 MM ? * * BGA BGA_P1WM
STANDARD * Y =DEFAULT =DEFAULT 12.7 W =DEFAULT =DEFAULT STANDARD * =DEFAULT ? MEM_CLK * BGA BGA_P2WM
BGA_P1MM * =DEFAULT ? CLK_FSB * BGA BGA_P2WM
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 N —DEFALLT B CLK_PCIE N BGA BGA_P2WM
55_OHM_SE TOP, BOTTOM Y 0.100 W 0.100 wW BGA_P3MMV . —DEFAULT > CLK_MED . BGA BGA_P2MM
55_OHM _SE ISL2,1SL11 Y 0.250 wm 0.076 WM CLK_SLOW . BGA BGA_P2WM
55_OHM_SE * Y 0.076 WM 0.076 WM =STANDARD =STANDARD =STANDARD SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT FSB_DSTB FSB_DSTB BGA BGA_P3MM
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 1.5:1_SPACI NG . 0.15 WM ?
50_OHM_SE TOP, BOTTOM Y 0.125 W 0.125 W 1.8:1_SPACING . 0.18 WM ?
50_OHM_SE * Y 0.090 W 0.090 W =STANDARD =STANDARD =STANDARD 2:1_SPACI NG . 0.2 W ?
2.5: 1_SPACI NG * 0.25 WM ?
PHYSI CAL_RULE_SET LAYER CA,&‘LPQ’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 3: 1_SPACI NG * 0.3 MM ?
46_OHM _SE TOP, BOTTOM Y 0.126 WM 0.126 WM 4: 1_SPACI NG * 0.4 MM ?
46_OHM_SE * Y 0.100 wW 0.100 wW =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
45_OHM_SE TOP, BOTTOM Y 0.150 wW 0.150 wW
45_OHM_SE * Y 0.105 wW 0.105 wW =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
40_OHM_SE TOP, BOTTOM Y 0.185 W 0.185 W
40_OHM_SE * Y 0.131 WM 0.131 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALOABTE | 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 \% 0.335 MM 0.335 MM
27P4_OHM_SE * Y 0.240 W 0.240 W =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER AGFONRITE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAI R * Y =STANDARD =STANDARD =STANDARD 0.1 W 0.1 W
70_OHM DI FF I SL3,1SL4 Y 0. 149 W™ 0. 149 WM 0.125 W 0.125 mm
70_OHM DI FF 1 SL9, I SL10 Y 0. 149 W™ 0. 149 w™M 0.125 W 0.125 mm
70_OHM DI FF ISL2,1SL11 Y 0.185 W™ 0.185 WM 0.125 mm 0.125 mm
70_OHM DI FF TOP, BOTTOM Y 0.185 WM 0.185 WM 0.125 mm 0.125 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
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF I SL3,1SL4 Y 0.115 MM 0.115 WM 0.125 W 0.125 mm
80_OHM DI FF 1SL9, I SL10 Y 0.115 W 0.115 W 0.125 mm 0.125 mm
80_OHM DI FF ISL2,1SL11 Y 0. 140 mw™m 0. 140 wm 0.125 W 0.125 mm
80_OHM DI FF TOP, BOTTOM Y 0. 140 WM 0. 140 mwm 0.125 W 0.125 mm
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
85_0OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF I SL3,1SL4 Y 0.101 MM 0.101 mm 0.125 W 0.125 mm
85_OHM DI FF 1SL9, I SL10 Y 0.101 wM 0.101 WM 0.125 mm 0.125 mm
85_OHM DI FF ISL2,1SL11 Y 0.125 W™ 0.125 W™ 0.125 W 0.125 mm
85_OHM DI FF TOP, BOTTOM Y 0.125 W 0.125 W 0.125 W 0.125 mm
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 I SL3,1SL4 Y 0.102 mw™m 0.102 mw™m 0.220 wW 0.220 mv
90_OHM DI FF 1SL9, I SL10 Y 0.102 W 0.102 W 0.220 mv 0.220 mv
90_OHM DI FF ISL2,1SL11 Y 0.130 mwm 0.130 mwm 0.220 mv 0.220 mv
90_OHM DI FF TOP, BOTTOM Y 0.130 wW 0.130 wW 0.220 mv 0.220 mv
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 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
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA * =100_0-M DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
100_OHM DI FF I SL3,1SL4 Y 0.080 WM 0.080 WM 0.200 mv 0.200 mv 100_DI FF_BGA I SL3,1SL4 Y 0.075 W 0.075 W 0.125 mm 0.125 mm PCB R I f - - -
100_OHM DI FF | I SL9, | SL10 Y 0.080 MV 0.080 MV 0.200 MM 0.200 MM 100_DI FF_BGA |1 SL9, 1SL10 Y 0.075 MV 0.075 MV 0.125 WM 0.125 WM ul e [h I ni t I ons
100_OHM DI FF | ISL2, 1SL11 Y 0.099 MM 0.099 MM 0.200 MM 0.200 MM NOTE: 100_DI FF_BGA is 100-ohms differential inpedance on outer layers and 95-ohns on inner |ayers. SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
100_OHM DI FF | TOP, BOTTOM Y 0.099 W 0.099 W 0.200 mv 0.200 mv NOTI CE OF PROPRI ETARY PROPERTY
PROPERTY CF APPLE GLVPUTER NG, THE POSSESBaR |/
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 TG:EESNNTSWLHE :S;Lgc/‘:w’\ﬁgm | N CONFI DENGE
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD Il NOT TO REPRODUCE OR COPY I T
110_OHM. DI FF | 1SL3,1SL4 Y 0.077 MM 0.077 MM 0.330 WM 0.330 MM '11 NOT TO REVEAL OR PUBLISH IN VHOLE CR PART
110_OHM DI FF | I SL9, I SL10 Y 0.077 MM 0.077 MM 0.330 WM 0.330 MM S1ZE | DRAWNG NUVBER REV.
D 051- 7413 11.0.0
110_OHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 W 0.330 mv 0.330 mv
C%j( APPLE | NC.
110_OHM DI FF | TOP, BOTTOM Y 0.089 MV 0.089 MV 0.330 MM 0.330 MM ) SCALE . S 29 © 8o
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