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BOM Vari ant s

BOM NUMBER BOM NAMVE BOM OPTI ONS
630-9174 PCBA, (0, 2. 4GHZ, BTR, VRAM SAM MBP17 M76_COWMVON, CPU_2_4GHZ, FB_256_SANMSUNG, | N\V_BYPASS, EEE_ZF7
630-9173 PCBA, @0, 2. 4GHZ, BTR, VRAM HY, MBP17 M76_COMVON, CPU_2_4GHZ, FB_256_HYNI X, | N\V_BYPASS, EEE_ZF6
630-9177 PCBA, @0, 2. 6GHZ, CTO, VRAM SAM MBP17 M76_COMVON, CPU_2_6GHZ, FB_256_SAVMBUNG, | NV_BYPASS, EEE_ZFA
630-9178 PCBA, @0, 2. 6GHZ, CTO, VRAM HY, MBP17 M76_COMVON, CPU_2_6GHZ, FB_256_HYNI X, | N\V_BYPASS, EEE_ZFB

M6 BOM & oups

BOM GROUP BOM OPTI ONS
M7 6_COMMON COMMON, ALTERNATE, M76_COVMONL, M76_COVMON2, Mr6_DEBUG, M76_PROGPARTS, | SL6257H
M7 6_ COMMVONL EXTGPU_RST_HW | SL9504B, LVDS_SEL_RESUVE, ONEW RE_PU, CPU_NTC_A, GPU_X\WL
M7 6_ COMVON2 P1V8S3_1V825_GPUFB, SLG2AP101, SM5_MOT_DI S, YUKON_ULTRA, VGA_TERM CONN
M76_CTO I'NV_SPLI T, | NV_171 NCH
M76_DEBUG SMC_DEBUG_NO, XDP, LPCPLUS

M76_PROGPARTS

BOOTROM_PROG, SMC_PROG

BOM GROUP

BOM OPTI ONS

FB_256_SAVBUNG

VRAM 256, VRAM_SAMBUNG, VRAM 256_ SAMSUNG

FB_256_HYNI X

VRAM 256, VRAM_HYNI X, VRAM 256_HYNI X

Bar Code Labels / EEE # s

PART NUMBER | QTY DESCRI PTI ON REFERENCE DES | CRITI CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: ZF6] CRI TI CAL EEE_ZF6
826-4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: ZF7] CRI Tl CAL EEE_ZF7
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: ZFA] CRI TI CAL EEE_ZFA
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: ZFB] CRI TI CAL EEE_ZFB

Modul e Parts

PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
33850388 1 I C, GPU, NV G84M BGA U:{e]0]0] CRI Tl CAL
33850432 1 1 C, NB, CRESTLI NE, GM 0D, PRQ. ROHS- SPECI AL, 965PM uU1400 CRI TI CAL
338S0434 1 I C, SB, | CH8M B1, PRQ BGA U2300 CRI TI CAL
35351461 1 1 C, 1 SL9504, SYNC REG CTRL, 2PHAS, GFN48, LF uU7100 CRI TI CAL | SL9504A
35381651 1 1 C, 1 SL9504B, 2PH | WP6 REG, PMON, GFN48 u7100 CRI TI CAL | SL9504B
35980127 1 1C, 68 PIN, CK505, LOW PONER CLOCK GENER U2900 CRI TI CAL SL&BLP537
35950130 1 | C. SLG2AP101, LW PWR CLK GEN, CK505, GFNG8 U2900 CRI TI CAL SLG2AP101
338S0386 1 | C, 88EB058, Gl GABI T ENET XCVR, 64P QFN u3700 CRI TI CAL
33850274 1 I C, SMC, HS8/ 2116 U4900 CRI Tl CAL SMC_BLANK
34182258 1 I C, SMC, V1. 18F4, M76A 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
34152243 1 I C, EFI ROV DEVELOPVENT, M75A/ M76A u6100 CRI Tl CAL BOOTROM_PROG
33350382 4 | C, SGRAM GDDR3, 16MX32, 700MHZ, 136 FBGA | UB400, U450, U500, ussso | CRI T1 CAL VRAM 256_SAVBUNG
33350401 4 1 C, SGRAM GDDR3, 16MX32, 700MHZ, 136 FBGA| UB400, Us450, U500, ussso| CRI TI CAL VRAM 256_HYNI X
337S3503 1 C, MDC, SR, @0, PRQ 2. 4G, 35W 800FSB, 4M BGA uU1000 CRI TI CAL CPU_2_4GHZ
337S3527 1 C, MG, SR, @, PRQ 2. 6G 35W 800FSB, 4M BGA U1000 CRI TI CAL CPU_2_6GHZ

Alternate Parts

PART NUVBER ék'%RIN\lAL;\I'/gEEO? BOM OPTI ON REF DES COWENTS:

157S0011 157S0030 ALL E&E alt to TOK Bi Tech magnetics

15250476 15250276 ALL Inductor alternate

13850603 13850602 ALL st a1t 1o Sanwung 220 scouat ¢ cane

35351681 35351204 ALL -

37650543 37650466 ALL

37650526 37650451 ALL
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DVT

13.1.0: .
3/05/07 -- Integrated nv5/mb pages 22, 25, 28, 30- 32, 50, 53- 55, 72, 74, 76, 78, 80- 82, 84- 90, 94, 95t hr ough: e emrr o : o b D o B e ae ot BN e B e s 2 soethar s onanges sines RovIous mior release (13.4.0):
Change 46833 by cerickso@v5_mn b_051-7225_12.5. 0_t np. Ecad on 2007/03/02 09: 49: 13 14.8.0 T

Changes since previous nmajor release (12.3.0): 517 CcSA .

- LVDS Connector: Changed pin 5 of connector fromNC to PP3V3_SWLCD (in case we add extra cable for power - rdar://5024882) 3/21/07 -- Integrated mv5/m b pgs. 84,85 & 89 through:

Change 48885 by cerickso@w5_m b_051-7225_14. 0. O_t np. Ecad on 2007/ 03/20 21:27: 14

This fab release is for DVT!

Changes since previous nmajor release (13.5.0):

- GPU Vcore: Updated setpoints for GPU Vcore based upon Nvidia Vmn (i.e. 1.05V, 1.05V, 1.05V, 1.125V)

- FB: Changed FB VREF caps to 2x0.0047uF as required by Nvidia PUN 02736-001-v07 (which requests 1x0.01uF)
3/ 21/ 07 -- <rdar://problen 4838347> EMC - M/6 M.B changes

Change BOM option on L4764 to OM T and added BOM table entry for O ohmresistor at L4764.

3/ 21/ 07 -- <rdar://problem 5073301> Mr6: Change GPU Vmin

Changed resistors for M/6 Vcore setpoints (i.e. 1.05Vv, 1.05V, 1.125V, 1.25V)

- NB GFX Decoupling: Added R2260 (0.3 ohm 0603) to bring ESR of regulator output cap in spec (rdar://5000272)
Changes since previous nmajor release (12.2.0):
- Left Cutch IC Updated both |-PEX connectors to new APN (part update for shell plating)
- NB GFX Core: Changed Vcore controller to | SL6263B (part consolidation effort between Apple/lntersil - rdar://5009109)
- Power Supplies: Replaced APN 15250511 wi th 152S0368 (duplicate APNs for sanme part - rdar://5009109)
- Thermal Sensors: Updated topol ogy of EMC1033 sensors (renpved shorts, changed connector caps to 18pF)
- NB GFX Decoupling/ Power Aliases: Connected VCCD CRT of NB to GND per CRT disabl e guidelines
Changes since previous bomrel ease (12.0.0):
- GPU FB: Changed cal resistors per NVidia PUN (R8290 to 45.3 ohm and R8291 to 24.9 ohm !
- GPU FB: Changed unterm nat ed- node reference voltage to 40% (R8297 -> 1.02k, R8432/82, R8532/82 -> 2.21K) aeggvgg %;ZJFFOB%AKON' on from R8924.
- Power Sequencing: Renpved U7885/C7885 to take GFX_PGOOD out of PWR OK chain (rdar://4974927) Changed R8925 to 16 éK
- GPU Vcore: NO STUFFed all PWRCTL rel ated conponents (feature not to be supported) Changed tabl e text ﬁot és
: (S;;U(;\;f&.e' SUgd’aEed volzgage slet pggn:\ﬁs_Bt? 1 O?O/ 1i |070/ 1. 32?\/ 3/22/07 -- ltens relating to <rdar://probl em 5061583> Task: Current Surge Wen Insert Battery Wthout AC Plugged-In
I L oync d pagess.csa to 19 | 0 _get pullup updates 3/22/07 -- Added D7903 for voltage ripple on | SL6257 BOOT and PHASE pi ns.
ermal Sensors: Updated topol ogy of EMC1033 filter caps (added C5515 next to I C, nobved other caps to connectors) 3/22/07 -- Added Q7970 for potential battery inrush current
3/5/07 -- Added GPU Vcore VFB resistor BOM table and GOORE M76 BOM Option to M/6_COVNON BOM gr oup. P Y “ Y :

15.0.0
3/5/07 -- Rembved RX3920- RX3927.
3/5/07 -- FireWre: Changed to Rev C of TI FireWre MOM (APN. 338S0435) 3/ 26/07 -- Removed (C7930 and R7903 for space reasons.

3/5/07 -- ODD Conn: Changed ODD power FET to FDC606P (from FDC638P) for reduced Rds(on) . .
3/5/07 -- Changed 1.8V supply feedback resistors R7520 to 21.5K 0.1% and R7521 15.0K 0. 1% % g; ggf 8; - gggnge BOM option for 1.8V regulator feedback to 1.8V GPU FET input. )

13.2.0 -- ed XW580 and R7580 for option to tie 1.8V S3 regul ator feedback point to input of 1.8V GPU FET.
/or/o7 -~ integrated nvS/mib pages 25, 42,70 through: gﬁgg/ 27429;91I9n:3eg'(—:g}' iegkgzg(%g ibcgé g‘gS gZaghggugBOY/ 03/ 28 14:28: 29

Change 47192 by cerickso@w5_m b_051-7225_12. 7. O_t np. Ecad on 2007/ 03/ 06 18: 36: 54 Changes since yrevi ous fab rel ease (1;1 0.0): . .

Changes since previous nmajor release (12.6.0): h GP?J St rans: ﬁdded Pal | DEVI D<3 0> i Tup straps

- FireWre Ports: Changed D4260 to PDS540 for higher current capacity ps: - = pul fup p

. . 15.3.0

- SB GPI Gs: Changed R2514 from pulldown to pulldown to correct auto power-on issue (Linda card detect GPI O
3/07/07 -- Q7080 PP1V8_GPU FET changed for |ower Rds on from FDV6296 to RJKO301DPB 3/523/ o Moved XW580 to XW980, and R7580 to R0980.
13.3.0 na . . .

_ ; : : : : . 3/ 31/ 97 -- Changed C9950 from 22uF to 10uF for acoustic noise per Flo Kim
3/ 08/ 07 -- Renpved =PP1V5_S0_NB_VCCD CRT alias to PP1V5_S0O since VCCD CRT is GN\NDed per CRT disabl e guidelines. ¢ . . .
3/08/07 -- Battery charge current limit circuit changes. 3/ 31/ 97 --Added C9951 B2 case size as placeholder for new cap for acoustic noise per Flo Kim
3/ 08/ 07 -- Changed R9811 from 15.0K to 14.0K. This is so that Ms7 inverter and split inverter can use sanme backlight table.

3/ 08/ 07 -- Changed R9950 from 220K to NOSTUFF to inprove current and voltage asynmmetry ratio.

3/ 08/ 07 -- Changed BOM option on R9960 511K from NOSTUFF to INV_SPLIT to inprove current and voltage asynmetry ratio.
3/ 08/ 07 I ntegrated CSA pg. 55 through:

Change 47450 by cerickso@w5_mni b_051-7225_12.8.0_t np. Ecad on 2007/ 03/ 08 10: 49: 26

Changes since previous najor release (12.7.0):

- Thermal Sensors: Added R5515/R5516 in case |ow pass filter is needed for EMC1033

3/08/07 -- Integrated CSA pg. 79 through:

Change 47440 by xyang@iw5_lio_051-7226_7.9.0_t np. Ecad on 2007/03/ 08 10: 25: 46

Changed Charger PWM |limt resistor according to MARC K.'S M/0 val ues

13.4.0
3/ 12/ 07 -- Added BOM option P1V8S3_1V825 to M76_COMMON2 BOM group.
3/12/07 -- Modified R7520 and R7521 to use synbols for 0.1%resistors.

Renoved OM T BOM option from R7521.
Changed BOM options for R7520 to choose between 1.8V or 1.825V 0.1% resistors.

14.0.0
3/ 14/ 07 -- Renpved BOM option for HDCP as feature is renpved.
3/ 14/ 07 -- Moved =PP1V8_GPU P1VBGPUFET from PP1V8_S3_ISNS to PP1V8_S3. This is to renpve the current sense resistor fromthe GPU 1.8V path.

Cl eaned up unused ali ases.

3/ 14/ 07 -- Constraints: Constrai ned WAN_SI M signals to 50 ohns

3/14/07 -- Integrated nv5/m b CSA pages 55 & 78 through:

Change 48122 by cerickso@erickso_nv5. Ecad on 2007/ 03/ 14 15:27: 36

- Thermal Sensors/Aliases: Changed nounting pads of Th2H sensor connector to left clutch chassis gnd
- Power Control: Corrected alias connections for 5V/3V3 S5 enabl e signals

14.1.0

3/ 14/ 07 -- Moved =PP1V8_S0_P1V8SOFET from PP1V8_S3_| SNS to PP1V8_S3.

14.2.0

3/ 15/ 07 -- Changes to |ow voltage inverter for M6 piezo.

14.5.0

3/19/07 --

Integrated n75/m b CSA pgs. 28, 30-32, 50, 53-55, 80-82, 84-88, 90, 94, 95 t hr ough:

Change 48405 by cerickso@w5_m b_051-7225_13. 3. O_t np. Ecad on 2007/ 03/16 12:18: 46

Changes since previous nmajor release (13.2.0):

- Thermal Sensors: Moved renpte sensor U5500 to SMC SMBus A and S3 power rail to clear |2C addr clash
3/19/07 --Integrated t9/m b_noME CSA pgs. 15 & 38 through:

Change 48372 by wferry@ferry_projects. Ecad on 2007/03/16 09:11: 01

Qui ck submit of T9 noME branch. Major release will follow once changes are properly docunented in Radar and revision history.
Page 15: Sync from main-line (renamed LVDS_VREFX nets).

Page 38: Changed Yukon crystal |oad caps to 18pF per radar://4946795 (really radar://4945362).
3/19/07 -- Added OM T BOM option to L4731 and L4741.

3/19/07 -- Added BOMtable with O Chm 0603 resistors at L4731, L4741.

3/19/07 -- SMBus: nobved Renpte Tenps from SMC B to SMC A in order to use EMC1043-5.

3/19/07 --

<rdar://probl em 5070179> BOM updat e: boost circuit open causes MB & SI MM danage (see 5064997)

Del eted R7364 and nade C7364 0603 size, still 0.1uF (132S0100).

Del et ed R7420 and R7470 and nade C7420 and C7470 0603 size, still 0.1uF (132S0100).

Del eted R7525 and nade C7525 0805 size, still 0.1uF (132S0201).

Del eted R7615 and nade C7615 0603 size, still 0.1uF (132S0100).

Del eted R8915 and nade C8915 0603 size, still 0.1uF (132S0100).

3/19/07 -- Changes to |ow voltage inverter for M6 piezo.

L9950 changed from 152S0527 (15uH, 2.8A, 115nChn) to 152S0585 (22uH, 2.8A, 129nthn).

14.6.0

3/19/07 -- Integrated n75/mMb CSA pgs. 55 & 78 through: B
Change 48590 by cerickso@w5_m b_051-7225_13. 4. O_t np. Ecad on 2007/ 03/19 14:26: 14 SYNC_NMASTER=N A SYNC_DATE=N A

Changes since previous nmajor release (13.3.0):

- Thermal Sensors: Updated US500 power alias to indicate device should be on S3 rail NOTI CE OF PROPRI ETARY PROPERTY

- Power Control: Added U7858 to level shift PMG2_EN to 3.42V to 5V THE_|INFCRVATI ON CONTAI NED HEREI N | THE PROPRI ETARY
3/19/07 -- Updated SMC A SMBus information for Left 1/0O Board and Top- Case. ACREES o THE ForLOA NG T | NG THE POSSESSCR
3/19/07 -- Deleted R7324 and nade C7324 0603 size, still 0.1uF (132S0100). | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
14.7.0 Il NOT TO REPRODUCE OR COPY I T
3/19/07 -- Added three 0603 O ohmresistors R4740-R4742 for EMC return current path. 111 NOT TO REVEAL OR PUBLISH | N WHOLE CR PART
3/19/07 -- Battery charge current limt circuit changes for max charge current of 4.5A
3/19/07 -- Integrated n¥5/m b CSA pgs. 22 & 78 through: 51 ZE JDRAWNG NUVBER REV.
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7

Functi onal

Fan Connectors

Test

Poi nt s

FUNC_TEST
= TRUE =PP5V_SO FAN LT
= TRUE FAN LT PWM
[EEDS TRUE FAN LT TACH
= TRUE FAN RT PWM
= TRUE FAN RT TACH
LPC+ Debug Connect or
FUNC_TEST
= TRUE =PP3V3 S5 LPCPLUS
=D TRUE =PP5V SO LPCPLUS
= TRUE LPC AD<0>
> TRUE LPC AD<1>
2> TRUE LPC FRAME L
= TRUE PM CLKRUN L
= TRUE BOOT LPC SPI L
= TRUE SMC TMS
> TRUE DEBUG RESET L
= TRUE SMC TRST L
> TRUE SMC TDO
D> TRUE SVC MDL
[ R TRUE SMC TX L
= TRUE FWH INIT L
== TRUE PCl _CLK33M LPCPLUS
ey TRUE LPC AD<2>
= TRUE LPC AD<3>
| TRUE | NT_SERI RQ
[ EI TRUE PM SUS STAT L
[ END TRUE SMC TDI
[z TRUE SMC TCK
= TRUE SMC RESET L
[Zo5> TRUE SMC_NM
> TRUE SMC RX L
= TRUE LI NDACARD GPI O
Left ALS
FUNC_TEST
> TRUE ALS GAIN
[22 TRUE LTALS QUT
TRUE GN\ND
L
Thermal Di ode Connectors
FUNC_TEST
> TRUE HSTHVENS D P
> TRUE HSTHVENS D N
> TRUE RSFSTHVBNS D P
> TRUE RSFESTHVBNS D N
= TRUE CPUTHWVBNS D2 P
= TRUE CPUTHVBNS_D2_N
System
FUNC_TEST
— TRUE CPU_PWRGD
- TRUE CPU DPSLP_L
— TRUE PM_DPRSLPVR
— TRUE CPU DPSLP_L
- TRUE PM _LAN ENABLE
— TRUE PCl _RST L
— TRUE PM RSVRST_L
— TRUE PM _SB_PWROK
— TRUE SB_RTC RST_L
— TRUE PM STPCPU_L
— TRUE PM STPPCI _L
— TRUE VR_PWRGD CLKEN
- TRUE VR_PWRGOOD DELAY
— TRUE FSB_CPURST_L
— TRUE FSB_CPUSLP_L
- TRUE FSB_DPWR L
— TRUE NB_SB_SYNC L
== TRUE PM BMBUSY_L

Battery Digital Connector
FUNC_TEST
8 52 = TRUE SMC BS ALRT L
o = TRUE =SMBUS BATT SCL
'52 =5 TRUE =SMBUS_BATT_SDA
= TRUE =BATT PGS
52 = TRUE =BATT NEG
= ( HOST_DETECT_L)
TRUE GND
L
= Left 1/0O Power Connect or
FUNC_TEST
D TRUE PP18V5 DCI N
8 47 = TRUE =PPBUS G3H LI O CONN
8 47 TRUE GND
il

23 45 47
23 45 47

Request for at |least 10 G\ND test points

23 45 47

NOTE: 10 additional GND test points are
call ed out separately in these notes.

RTC Battery Connect or

25 45 47

24 47

a5 46 47

28 47

57 Request for 2 test
Request for 3 test

8 57

2 TPs
5 a0 7 per

a4 91

a4 91

a4 91

a4 91

25 28 45

a5 46 80

FUNC_TEST
45 47
45 46 47 [ TRUE PPVBATT G3 RTC
45 a7 TRUE GND
a7 - H H
N Current Sense Calibration
23 45 a7 FUNC_TEST
23 a5 a7
e = TRUE | SENSE CAL EN
= TRUE =PP5V SO | SENSECAL
25 45 a5 47
[P TRUE =PPVCORE SO NBGFX REG
45 46 47
= TRUE =PPVCORE SO CPU REG
54047 =PPVCORE _GPU_REG
a5 a6 a7 = TRUE
45 a7 TRUE GND
43 45 46 47 J: 6 TPs, 2 with each of above TP pairs
25 47 -
Left Clutch Barrel Connector
FUNC_TEST
(553 TRUE PP5V _S3 CAMERA F
D TRUE USB CAMERA F N
s e 5T TRUE USB CAMERA F P
; = TRUE PP5V _S3 WMN F
34 54
[ TRUE USB WWMN F N
= TRUE USB_WMN _F_P
O her Func Test Points
FUNC_TEST
= TRUE PM SYSRST L
5101 = TRUE SMC_ONCFF L

Val i dati on TPs

FUNC_TEST

10 13 23 83 — TRUE | WP_VR_ON

710 20 80 = TRUE | WP_DPRSLPVR

16 25 59 83 - TRUE PM SLP_S3_L

7 10 23 83 - TRUE PM S4_STATE L

2 s = TRUE PM SLP_S5_L

24 28 — TRUE PM ENET_EN

25 a5 - TRUE P1V5P1V05S0_PGOOD

925 28 — TRUE CPU_DPRSTP_L

23 28 - TRUE | WP6_VI D<6. . 0>

25 29 30 — TRUE FSB _CLK CPU N

25 29 30 — TRUE FSB _CLK CPU P

25 28 — TRUE PLT RST L

o 16 20 50 = TRUE NB_RESET_L

10 13 14 83 — TRUE GPU_RESET_L

10 14 83 — TRUE SMC LRESET_L

16 25 — TRUE CPU_STPCLK_ L

16 25 — TRUE FSB CLK NB P
— TRUE FSB_CLK_NB_N
f— TRUE NB CLKREQ L
f— TRUE NB_CLK100M PCl E_P
[ TRUE NB_CLK100M PCl E_N
[ TRUE NB_CLK96M DOT_P
— TRUE NB_CLK96M DOT_N
[ TRUE NB_CLK100M DPLLSS P
[ TRUE NB_CLK100M DPLLSS N
— TRUE CPU THERMIRI P_R

a5 59

59 83

25 36 40 45 66

25 45 66

25 45 46

36 66

66

10 16 23 59 83

12 59 83

10 30 88

10 30 88

9 24 28 79

16 28

28 68

28 45

HASE-

| CT Test Points
CPU FSB NO TESTs

NO _TEST
E33 TRUE FSB A L<31..3>
> TRUE FSB _ADS L
= TRUE FSB ADSTB L<1..0>
= TRUE _FSB BNR L
=> TRUE FSB BREQO L
=> TRUE FSB D L<63..0>
= TRUE FSB DBSY L
= TRUE FSB DINV L<3..0>
=D TRUE _FSB DRDY L
points = TRUE FSB DSTB L N<3..0>
points T TRUE FSB DSTB L P<3..0>
=B TRUE FSB HT L
= TRUE FSB HTM L
= TRUE FSB LOCK L
=D TRUE FSB REQ L<4..0>
[0 TRUE TRUE NC CPU RSVD5 — TP_CPU RSVD5
I nverter Connector
FUNC_TEST

= TRUE. PPBUS SO LCDBKLT FUSED a2

= TRUE. =GND CHASSI S | NVERTER .

= TRUE PP5V_ SW LCDBKLT 81 82

= TRUE LCDBKLT PWM 81 82

L TRUE GND

IR & Sl eep LED Connect or

FUNC_TEST
D TRUE =PP5V S3 IR
TRUE USB IR N
TRUE USB IR P
TRUE SYS LED ANCDE
TRUE GND

1508

8 80

24 80 86

24 80 86

46 80

HASE-

NB NO TESTs

NO_TEST
= TRUE_NC NB NC<1.. 16> — TP NB NC<1..16> 16
o> —IRUE TIRUE NC NB RSVD<26, . 27> —___TP NB RSVD<26..27> 1
> TRUE TRUE NC _NB_RSVD<24> — TP _NB RSVD<24> 16
GPU NO_TESTs
NO_TEST

=> TRUE LVDS_L_CLK P 75 79 90

> TRUE LVDS_L_DATA_P<0> 75 79 90

= TRUE TP_GPU M OB CLKI N e

P TRUE TP_GPU M OB _CLKOUT_P 74

= TRUE TP_GPU M OB_CTL3 74

> TRUE NC_GPUVCORE_VFB_PCQ0 6

= TRUE NC_GPUVCORE_VFB_PC1 6

Functi onal /

| CT Test

SYNC_MASTER=NMASTER

SYNC_DATE=NMASTER

NOTI CE OF PROPRI ETARY PROPERTY

BT, B) SR TN LTS
AGREES TO THE FOLLOW NG

| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SI ZE DRAW NG NUMBER REV.
D 051- 7520 B
C) APPLE | NC. T — =
o 7 109

2 1




8

7

6

5

4

| 3

2

| 1

59 49

60

67

57

66

61

58

58

7

7

G3 (A vay's- Present
=PPVBAT_G3H CHGR REG

Rai

l's

=PPDC| N_G3H

PN BLIUNI:_W DTH=8 g mm
gl e =

=PPBUS_S5

FWPWRSW

=PPBUS_S5

P1V8GPUFET

=PPVI N_S5

CPU_| WP_VI N

=PPVI N_S5_CPU

| WP

P5VI

P3V3

=PPVI N_S5_

=PPVI N_S5_P5VS5

=PPVI N_S5_P3V3S5

=PPVI N _ENET_P1V25ENET

=PPVI N_S3

P1Vv8S3

=PPVI N_SO

P1V5S0

=PPBUS_S0O

LCDBKLT

=PPVI N_SO0_GFXI

| \WP6

=PPVI N_SO

P1V05S0

=PPVI N_GPU_GPUVCORE

=PPBUS_G3H LI O CONN

=PPBUS_S5_P1V25S0FET

=PP3V42_G&3H REG

VR e s

MAKE_BASE=TRUE

=PPVI N_G3H P3V42G3H

=PPVBATT_G3H LI O CONN

P3Vv42

=PP5V_S5_REG

5V

e

=PP3Vv42_G3H Sl

B_RTC

PP3V42_ G3H ACI N

PP3V42_G3H SMCUSBMUX
PP3V42_G3H SMBUS_SMC BSA

=PP3Vv42_ G3H LI DSW TCH

=PP3V3_S5_SMC

=PP3V3_S5_LPCPLUS

=PPVI N_S5_SMCVREF

=PP3V42_G3H PWRCTL

Rai |

S

=PP5V_S3_FET

=PP5V.

=PP5V

S5_P1V8GPUFET

=PP5V

S5_P1V8SOFET

=PP5V

S5_P1V25GPUFET

=PP5V

S5_P1V25S0FET

=PP5V

S5_P1V25ENET

=PP5V.

S5_P1V05S0

=PP5V.

S5_P1V8DDRREG

=PP5V_S5_P1V5S0

=PP5V_S5_PWRCTL

=PP5V_S5_GPUVCORE

=PP5V_S3_RTUSI

B

=PP5V_S3_P5VS3FET

=PP5V_S0_P5VSOFET

=PP5V_S0_QODD

=PP5V_S0_FET

gﬁ%\%w BFEED S

=PP5V_S3_SYSL

mm

ED

=PP5V_S3_CAME

RA

=PP5V_S3_WMN

=PP5V_S3_I R

=PP5V_S3_TOPCASE

Chi

pset

=PPVCORE_SO_CPU_REG

P5V_ SO
LI'NE WDTH=8 g
@g:i s o

=PP5V_S0_SB

mm

=PP5V_S0_ GDDPWREN

=PP5V_SO0_LPCPI

LUS

=PP5V_S0_| SENSECAL

=PP5V_S0_FAN

LT

=PP5V_S0_FAN

RT

=PP5V_S0_KBDL

ED

=PP5V_S0_CPU

| WP

=PP5V_S0_GEXI

MWP6

=PP5V_SO0_L CDBI

KLT

=PP5V_S0_DvI

DDC

=PP5V_S0_SB_HI

PD

=PP5V_S0_HDD

=PP5V_S0_PCl REQFI X

VCor e"

=PPVCORE _SO_NBGFX_REG

=PPVCO?E SO0_CPU

PVCORE SO_NB

GFX

3.
« _=PP3V3 S5 _REG

3V- 2 5V

Ralls

s« _=PP3V3_S3_FET

%&;nggem 2

=PP3V3_S5_SB PM

=PP3V3_S5_SB_USB

=PP3V3_S5_SB

=PP3V3_S5_SB_CLI NK1

=PP3V3_S5_SB GPI O

=PP3V3_S5_SB_3V3_VCCSUSHDA

=PP3V3_S5_SB VCCSUS3_3

=PP3V3_S5_SB_VCCSUS3_3_USB
=PP3V3_S5_S5PWRGD

=PP3V3_S5_SMBUS_SB_ME

=PP3V3_S5_ROM

=PP3V3_S5_P1V5P1VO5PG

=PP3V3_S5_PWRCTL

=PP3V3_S3_P3V3S3FET

=PP3V3_S0_P3V3SOFET

=PP3V3_S0_LCD

=PP3V3_GPU_P3V3GPUFET

s« _=PP3V3_S0_FET

PP
N_LT NI:_W BIFES § m
DTH= mm

@s&%ﬁ e

=PP3V3_S3_P3V3ENETFET

=PP3V3_S3_FW

=PP3V3_S3_PdC

=PP3V3_S3_SMBUS_SMC A S3

=PP3V3_S3_RTALS

=PP3V3_S3_SMs

=PP3V3_S3_BT

=PP3V3_S3_TOPCASE

=PP3V3_S3_SMBUS_SMC_MGMT

=PP3V3_S3_P1V25] SNS

=PP3V3_S3_P1V8I| SNS

=PP3V3_S3_REMIHMSNS

11 12 49

50

=PP1V25_ENET_| SNS

PP3V3 S0
1

=PP3V3_S0_NB_VCCHV

=PP3V3_S0_NB_VCCA PEG BG

=PP3V3_S0_NB_FOLLOW

=PP3V3_S0_SB_GPI O

=PP3V3_S0_SB_PCI

=PP3V3_S0_SB VCC3_3_I| DE

=PP3V3_S0_SB VCC3_3_PCl

=PP3V3R1V5_S0_SB_VCCHDA

=PP3V3_S0_SB VCC3_3_DM

=PP3V3_S0_SB VCC3_3_VCCPCORE

=PP3V3_S0_SB_VCCGLANS_3

=PP3V3_S0_SB VCC3_3_SATA

=PP3V3_S0_SB

=PP3V3_S0_SB PM

=PP3V3_S0_RSTBUF

=PP3V3_S0_CK505

=PP3V3_S0_I DE

=PP3V3_S0_SMC

=PP3V3_S0_LPCPLUS

=PP3V3_S0_SMBUS_SB

=PP3V3_S0_SMBUS_SMC B_S0

=PP3V3_S0_CPUCOREI SNS

=PP3V3_S0_NBGFXCOREI SNS

=PP3V3_S0_CPUTHVSNS

=PP3V3_S0_GPUTHVENS

=PP3V3_SO_FAN LT

=PP3V3_S0_FAN RT

=PP3V3_S0_I| wP

=PP3V3_S0_GFXI WP6

=PP3V3_S0_NBCOREI SNS

=PP3V3_S0_ALLSYSPG

=PP3V3_S0_DDC LCD

=PP3V3_S0_LCDBKLT

=PP3V3_S0_LVDS MJX

=PP3V3R5V_GPU_ GPUI SENS

=PP3V3_S0_XDP

=PP3V3_S0M CK505

=PP3V3_S0_GPUCLKGATE

=PPSPD_SOM MEM A

=PPSPD_SOM MEM B

=PP3V3_SOMAOL_SB_CLI NKO

=PP3V3_SOMNOL_SB VCCCL3_3

=PP3V3_SOMAOL_SB_VCCLAN3_3

=PP3V3_S0_PBATTI SENS

=PP3V3_S0_PDCl SENS

=PP3V3_S0_TMPSNSR
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o Foaea het 27.4 A (Auto-Hal t/Stop-Gant HFM TBD A (Auto-Halt/Stop-Gant HFM TBD A (Auto-Halt/Stop-Gant HFM B13 W
AL7 3CFa ACLS 17.0 A (Auto-Halt/Stop-Gant SuperLFM) TBD A (Auto-Halt/Stop-Gant SuperLFM) TBD A (Auto-Halt/Stop-G ant LFM B16 ue
A8 ACL7 27.4 A (Sl eep HFM TBD A (Sl eep HFM TBD A (Sl eep HFM - o
A20 AC18 16.8 A (Sl eep SuperLFM TBD A (Sl eep SuperLFM TBD A (Sleep LFM Boa v
. o 25.0 A (Deep Sl eep HFM TBD A (Deep Sl eep HFM TBD A (Deep Sl eep HFM o Vs
B10 ADLO 16.0 A (Deep Sl eep SuperLFM TBD A (Deep Sl eep SuperLFM TBD A (Deep Sleep LFM c8 V22
B12 AD12 ¢ 11.5 A (Deeper Sl eep) TBD A (Deeper Sl eep) TBD A (Deeper Sl eep) gii VW?S
:ig ﬁgig 9.4 A (Enhanced Deeper Sl eep) TBD A (Enhanced Deeper Sl eep) TBD A (Enhanced Deeper Sl eep) c16 w
ci9 ve3
B17 AD17
B18 AD18 CZC; \;\26
B20 Voo AE9
(o] AE10 €25 Yg
¢_Cl0 AE12 ¢ DL Yol
c12 AE13 D4 Y24
ci13 AE1S 08 AR2
C15 AE17 bl LAD
c17 AE18 p D13 [AAE g
cis AE20 D16 AALL
D> AF9 D19 AA14
D10 AF10 ;3 AALG
D12 AF12 8 ALY
D14 AF14 E3 Anr22
D15 vcc AF15 E6 AR2S5
D17 AF17 Efﬁ ﬁzi
e AEsa$ (CPU 10 POAER 1.05V) E1a |vss vss |_ass
£9 =PP1VO5_S0_CPU 1 1: 1 EL6 ABLL
E10 @1 ‘ E19 AB13
E12 w6 4500 mA (before VCC stabl e) E21 AB16
E13 16 2500 mA (after VCC stable) E24 AB19
E15 K6 ES AB23
E17 M F8 AB26
E18 321 Ell AL
E20 K21 E13 ACS
F16 AC8
E; veee N,\;i F19 ACI1
E10 N6 F2 AC14
E12 Ro1 F22 ACl16
E14 R6 F25 AC19
F15 T21 G4 AC2L
F17 T6 Gl AC24
F18 V21 @23 AD2
E20 Vel (CPU | NTERNAL PLL POWER 1.5V) X6 AD5
AA7 =PP1V5_S0_CPU , ., z ﬁgil
e \,wgﬁjJ 130 m ro1 ADI3
AAL2 N H24 AD16
AAL3 VI DO|_ADS CPU_VI D<0> 2w 12 AbLu
AALS VI D1|_AES5 CPU VI D<1> @,2 - 15 AD22
A7 Vi o2|_ags CPU_VI D<2> @@ 2 00 =PPVCORE SO_CPU_; 1, 12 4 122 AD25
AALS VI D3|_AF4 CPU_VI D<3> oD 12 5 125 AEL
AA20 Vi Da|_AE3 CPU_VI D<4> 1 52 55 ‘R1100 K oy
ABY VI ps|_AF3 CPU_VI D<5> w2 100 Kl AZ8
ACL0 VI D6|_AE2 CPU VI D<6> iomy 12 5 ew K23 AELL
ABLO -2LF K26 AE14
AB12 PLACEMENT_NOTE=Pl ace within 1 inch of CPU, no stub. tz AELE
AB14 VCCSENSE|_AF7 CPU_VCCSENSE_P oD 50 s AEL9
AB15 L21 AE23
AB17 L24 AE26
e 2
AB18 VSSSENSE|_AE7 CPU_VCCSENSE_N o 50 s 5 e
1 MR2 AF8
1Rg‘0101 M5 AF11
1%)1[‘3 N1 AF13
Z%QLW N4 AF16
PLACEMENT_NOTE=Pl ace within 1 inch of CPU no stub. $2 ﬁiii
= P3 A25
AF25
CPU Power & Ground
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8 7 6 5 4 3 2 1
D
CPU VCORE HF AND BULK DECOUPLI NG
PR . 4 sa0ur. 20% 220F 0805 CPU VCORE VI D CONNECTI ONS ||
CRI TI CAL CRI TI CAL 83 11 CPU VID<O..6> — | MWP6_VID<O0..6> 758
C1250*, C12511. 1C1200 1C1201 1C1202 |1 Cl1203 |1 C1204 |[1C1205 |1Cl206 |[1Cl207 1C1208 C1209 B BASESTRUE'
350UF 380UF - L 220" L220F T L22UF T —22UF © ——2oUF  —2oUF 2020
2 8\, 2 ZD;’: 2[3 T %ém X5R %ém X5R 2 %M)GR 2 %M)GR 2 %M)GR 2 §g M X5R 2 é‘r\ﬁ X5R 2 é‘r\ﬁ X5R 2 %ém X5R T %ém X5R
PLACENEW*WE:PIPEXSE‘\EN%HO%EHEFEac(éa}”nl éPU cenhter cavity. v
CR(IZ-%I:?EE{AJ% CR(I:']I'_I2CE,;-\51L s C1210 1C§]’_U2F11 7iCé_U2F12 s C1213 1C1214 1C1215 1C1216 lCg’]’_u2pl7 s Cl1218 |1 Cl1219
% D:’ 2[3 %éé,}f;; 2 éém XSR %é‘r\ﬁ XSR T2 %é‘r\ﬁ XSR éém XSR éém XSR éém XSR éém XSR %é‘r\ﬁ XSR éém XSR T éém XSR
PLACENEW*WE:PIPEXSE‘\EN%HO%EHEFEac(éa}lnl éPU cenhter cavity. L C
VCCP (CPU 1/ O DECOUPLI NG
oo SPRIVOS_SO_CPU 11 470uF, 6x 0. 1uF 0402
CRI TI CAL
iz |rc1236 |1c1237 |1 c1238 1012U§9,101240i01241 -
WE LR TR TR LwT LW
W 2 P @ @ e T e
WF: Consider sharing bulk cap with NB Vtt?
VCCA (CPU Avdd) DECOUPLI NG 5
we ZPPIVE_SO_CPU_ 1% 10uF, 1x 0. O01luF
ciggo: |:cizeg
° PLACEMENT_NOTE=PI ace near CPU pin B26
CPU Decoupling & VID
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M ni - XDP Connect or

NOTE: This is not the standard XDP pi nout.
Use with 920-0451 adapter board to support CPU, NB & SB debuggi ng.

s _=PP3V3_S0_XDP

121110 s _=PP1VO5_S0_CPU
XDP XDP XDP CRI TI CAL
R1315* R1330* 'R1331 XDP_CONN
54.9 10K 10K J1300
% 9% %
M:l?sw M:léw %HSW LTH- 030- 01- G- D- NOPEGS
255 255 SLF F- ST- SM
b5, 402, ,402
2 1
o 10 qgm XDP_BPM L<5> OBSEN_AQ - 3 o OBSEN_C0 NB_CFG<8> amy e NB CFd 8]
o 10 s XDP_BPM L<4> OBSEN_A1L g 5 o OBSEN_C1 SMC_WAKE_SCI _L ¢y a6 SB GPI J 8]
8 7
o 1@y XDP_BPM L<3> OBSDATA_AQ > 0 o OBSDATA_C0 USB EXTA OC L ryze s SB OC[ 0] #
o 10 [y XDP_BPM L<2> OBSDATA_A1 12 1, OBSDATA_Cl1 SB_GPI 040 o+ sB ocf 1] #
14 13
o 10 > XDP_BPM L<1> OBSDATA_A2 16 15 o OBSDATA_C2 USB EXTD OC L SB Oq[ 2] #
5 10 [y XDP_BPM L<0> OBSDATA_A3 T D OBSDATA_C3 VOW EN ) = o0 SB o[ 3] #
20 19
NB CFJ 0] 55 30 16gryNB_BSEL<0> (OBSDATA_AQ) > 2 A o (OBSDATA_A2) NB_BSEL<2> e o 5 NB CFG 2]
NB CFG 1] 5 50 1y NB_BSEL<1> ((OBSDATA_A1) - 22 z: - ( OBSDATA_A3) NB_CFG<3> am e NB CFG 3]
NB CFQ 4] @y NB_CFG<4> OBSDATA_BO > 2B 27 o OBSDATA_DO PM LATRIGGER Lz SB OC[ 4] #
NB CFg 5] w0 > NB_CFG<5> OBSDATA_B1 -2 2 o OBSDATA_D1 EXTGPU_LVDS EN e 7 SB OJ 5] #
NB CF( 6] «OP 1 oy NB_CFG<6> OBSDATA_R2 e 34 33 o OBSDATA_D? SB_GPl 330 am SB OC[ 6] #
NB CFF 7 16 NB_CFG<7> OBSDATA_B3 _» 36 35 - OBSDATA_D3 USB EXTB_OC L 24 34 SB T #
47 R1399 o - > 00l - = a7
w0 oy CPU PWRED 1, XK 2 XDP_PWRGD PVRGD/ HOOKO T 3 L TPCLK/ HOOK4 XDP_CLK P a0 5 o0 «OP
5% XDP_0OBS20 HOOK1 <« 22 41 - L TPCL K#/ HOOKS XDP_CLK_N 30 83 88
116w - - < R1303
WerOF VCC_OBS_AB 44 43 (VCC_OBS_CD) 3
TP_XDP_HOOK2 HOOK?2 % 45 - RESET#/ HOOK6 ss XDP_CPURST_L 1 2 FSB _CPURST L W] 7 10 14 83
TP_XDP_HOOK3 HOOK3 » 48 A7 > DBR#/ HOOK7 XDP_DBRESET_L 10 28 P
50 49 NOTE: XDP_DBRESET_L nust be pulled-up to 3.3V. VECLF
5B LVDS CTRL_DATA SDA «p 22 51 - TDO XDP_TDO O o 8
5B LVDS CTRL_CLK SCL «—p 2 53 > TRSTn XDP_TRST_L [Ty 10 83
TOKL TNCS | g olss DI XDP_TDI i
o 10 om XDP_TCK TOKO .58 s, VG XDP_TNG oD
60 59 XDP_PRESENT#
Cl 3>E)D(')D >(<:DlP301
1 1
0. 10F 998- 1571 1=
10% —— 10%
Xk 2 2 38k
402 402

Directi on of XDP nodul e

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

eXt ended Debug Port (XDP)
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v T
uU1400
CRESTLI NE
83 10 7 FSB_D_L<0> E24H_Do* FCBGA H A3* 51 ESB_A L<3> 7 10 83
83 10 7. FSB D L<1> H D1* (1 OF 10) N a4* |y B11 FSB A L<4> 7 10 83
0 107 FSB D L<2> Jegu i — H AS* 5 CLL FSB_A L<5> 10e
0 107 FSB_D L<3> H oo+ HAG* o MLL FSB_A L<6> 10m
0 107 FSB D L<4> HT (W D4 HA7* b CL FSB A L<7> -
o 107 FSB_D L<5> H3JH D5+ H_AB* 5 F16 FSB_A L<8> ‘100
107 FSB_D L<6> H D6+ H A9* L1 FSB_A L<9> 10m
ww@y FSB D L<7> = o FE3dypr H AL0* 5 GL7 FSB_A L<10> 7 10 02
5 10 7 FSB D L<8> N8H Ds* H Al1* 4 Cl4 FSB_A L<11> 106
wwr@y FSB D L<9> = o ) iy poer H AL2* LK1 FSB_A L<12> T 1088
5 10 7, FSB D L<10> MLOJH D10* H A13* 1, B13 FSB_A L<13> 7 10 83
0 10 rqar> FSB_D L<11> s NI20H D11* HOAL4* L1 FSB A _L<14> 7108
o 107 FSB D L<12> H DL2* H ALS* 217 FSB_A L<15> 10e
0 107 FSB_D L<13> H5JH D13+ H AL6* [ B14 FSB_A L<16> i0e
107 FSB D L<14> P13 4 D14* H AL7* KL FSB A L<17> 10m
0107 FSB_D L<15> K9JH D15+ H AL8* o PL FSB_A L<18> 1 10 s
o 107 FSB_D L<16> M JH D16+ H ALo* [ RL7 FSB_A L<19> 100
o 107 FSB D L<17> H DL7* H_A20* |5 BL FSB_A L<20> 10m
wwr@y FSB D L<18> o o vsypis H A21* [y H2O FSB_A L<21> 106
83 10 7. FSB_D L<19> V4 |H pro* H A22* |\ L19 FSB A L<22> 7 10 83
o 10 7@y FSB D L<20> «—»_ MBlH Do+ H A23* |3 D17 FSB A L<23> 710 83
8 10 7 FSB_ D L<21> J1dH pp1* H A24* hbML7 FSB_A L<24> 7 1088
0 10 rqar> FSB_D_L<22> s N5H D22* H A28 [ L FSB_A L<25> 7108
P FSB D L<23> H D23 H A26% a1 FSB_A L<26> 100
o 107 FSB D L<24> W6 1 Do H A27+ | B18 FSB_A L<27> 10e
0 107 FSB_D L<25> H D25+ H A28 [ EL FSB_A L<28> 10m
03 10 7 FSB D L<26> N2AH D26* H A29* |, B17 FSB_A L<29> 2 1088
03 10 7 FSB D L<27> Y7AH D27+ H A30* |, B15 FSB_A L<30> 7 1083
107 FSB D L<28> Yol peg H A31* LEL7 FSB A L<31> o e
wwoq@Ey FSB D L<29> = o P4 H_D29* H A32* Cl8 o o FSB A L<32> pwe
83 10 7 FSB D L<30> ) H:IBD* H:A33* A19 FSB_A L<33> 10 83
5 10 7¢B FSB D L<31> «——» NAH D31+ H A34*HBl9 o o FSB A L<34> B 10 8
83 10 7 FSB D L<32> AD12 1 p32* H A35* [, NL9 FSB_A L<35> 10 83
wooroy FSB D L<33> 4 o aeachioee N ' —
o 107 FSB D L<34> ADOH Daa* H ADS* .GL2 FSB_ADS_L 10w
5 10 7, FSB_D L<35> ACOH pa5* H_ADSTBO* 5 HL7 FSB_ADSTB_L<0> 7 10 83
107 FSB D L<36> AC7dH D36 H_ADSTBL* [, 20 o 4  FSB_ADSTB_L<1> o ;100
o 107 FSB D L<37> ACLadH pa7 T H BN FSB BNR L i0e
w107 FSB D L<38> ADL1JH _pag* HePR*LES o  FSB BPRI L o 20 o
83 10 7 FSB D L<39> ACL1AH D39* H_BREQ* |, F12 FSB_BRE L 7 10 83
02 10 g FSB_D_L<40> s AB2JH Da0* HDEFER oD6  ,  FSB DEFER L o 1 e
83 10 7. FSB D L<41> AD7AH D41* H DBSY* |, C10 FSB_DBSY L 7 10 83
02 10 g FSB_D_L<42> ABL N Daz= WPLL k| AV o FSB_CLK_NB P ] 7 20 00
o 107 FSB_D L<43> v3JH aze HPLL Ok pAM, o  FSB_CLK_NB_N 7 o e
0 10 7qar> FSB_D_L<44> s ACSIH D14+ HDPWR B o o  FSB DPWR L > 7 10 88
o107 FSB_D_L<45> AE2 i s H DROY* | K7 FSB_DRDY L -
0 107 FSB_D L<46> A5 JH Das HH T L Ea FSB_HI T_L 10e
107 FSB D L<47> AGIH a7 HATM D o 5 FSB H TM L Gy 7 10 0
w107 FSB D L<48> H Dag* HLOOK* FSB_LOCK L 100
83 10 7. FSB D L<49> AHB H:D49* H:TRDY* B7 > FSB_TRDY L o 10 83
83 10 7. FSB D L<50> 14H pso*
w0y FSB D L<51> 7l aeoch e
8 10 7 FSB_D L<52> AE11|H D52+
= 10 ’@——ﬁ—M D L<53> AHL2QH D53~ e FSB DI NV_L<0> 106
w0 SB D LeSd> A5G D54+ X FSB_DI NV _L<1>
o 10 7 FSB D L<55> AH5 W D55+ H_DI NVL* 512 7 10 03
@ =B D L<oo> =~ o 5 AHSGH | H DI Nv2* |, AD13 FSB DI NV_L<2> 7 10 83
@ 10 7 FSB D L<56> H_D56* N FSE DINV L<3> ==
83 10 7 FSB D L<57> AET(H a7+ H_DI NV3* hAEL ) [ 7 10 83
ws =PP1V25RI1VO5_SO_FSB NB 8107 A IgH Ds8* H DSTEND: Lo M2 FSB_DSTB_L_N<0> 1000
w107 2gH D59+ 0 . FSB_DSTB_L_N<1>
55107 FSB_ D L<60> AESH _peO* HDSTBNL 0K3 o o FSB DSIB L Nel> mmyiu00
FSB D L<61> Cop H_DSTBN2* (hAD2 FSB_DSTB_L_N<2> 10 85
R1421'| |'R1420 R1410* D S <625 Alagr ps1 H DSTENG* [ ALl o 5 FSB_DSTB L_N<3> (g« wes
54.9 54. 9 221 sw0i@EyFoB D L<b2> o o APgH e
W (7 1% w0y FSB_D_L<63> = auady pesr H DSTEPO* L7 o g FSB_DSTB L_P<0> (gry; 100
wipds < e wapl o bereri- k2 9w FSBDSTE L P<l> o i1
4025 |2402 4025 H DSTEP2* L AC2 FSB DSTB L_P<2> 1 10 53
NB_FSB_SW NG > B3 |1 swhe H_DSTEP3* [, A110 4 o  FSB_DSTB L_P<3> 3. 00
NB_FSB_RCOVP «»_C2 |1 ROOW h
- H_REQU* HpML4 FSB_REQ L<0> 10 83
NB_FSB_SCOwP <« W H scow H_REQL* HEL FSB REQ L<1> 7 10 83
NB _FSB_SCOWP_ L <« V20H Scovp* H REQR* HALL FSB REQ L<2> 7 10 83
H_REQB* | H13 FSB_REQ L<3> 100
R14215Kl v 15 107 FSB_CPURST_L B6 1 cPURsT* H’REg* B2 5 5 FSB REQ L<4> o o e
5 107 FSB_CPUSLP_L . E5 1 cpusLe
M:_lé\év «n i - HRso*l,El2 o  FSB RS L<0> o 0 o
202, HRs1*D7 o  FSB RS L<1> 1003
NB_FSB VREF > B9 |1 AVREF HRs2*HbDB o  FSB RS L<2> e
. . . L_.—LA H_DVREF
RIF20) |rclags RIZLY RI4RL) [rcia10 NB CPU I nterface
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LVDS Di sabl e

Can | eave all signals NCif LVDS is not
Tie VCC_TX_LVDS and VCCA LVDS to GND.

If SDVO i s used, VCCD LVDS nust renmain powered w th proper
decoupling. Oherwise, tie VCCD LVDS to G\D al so.

i npl enent ed.

Note: SR DG says to tie LVDS VREFH L to GND. This causes
a glitch during wake-up on LVDS DATA/ CLK pairs. New
recommendation is to float both signals, see Radar

TV- Qut

Conposi te:
S- Vi deo: DACB & DACC only
Conponent: DACA, DACB & DACC

Unused DAC out puts nust renmai n powered, but can
omt filtering conponents. Unused DAC outputs
shoul d connect to GN\D t hrough 75-ohmresistors.

TV-Qut Disable / CRT Enable

Tie TVx_DAC and TVx_RTN to GND. Must power all
TVDAC rails. VCCA TVx_DAC and VCCA _DAC_BG can
share filtering with VCCA CRT_DAC.

Si gnal Usage:

DACA only

CRT Di sable / TV-Qut Enable

Tie R R#/ G G#/ B/ B#, HSYNC and VSYNC to GN\D.
Al CRT/TVDAC rails must be powered. All
rails nmust be filtered except for VCCA CRT.

CRT & TV-Qut Disable

Tie TVx_DAC, TVx_RTN, R/ R#/ G G#/ B/ B#, HSYNC,
VSYNC and CRT_TVO | REF to GN\D.

Can tie the following rails to GND:
VCCA_CRT_DAC, VCCA DAC BG, VCCA TVx_DAC,
VCCD_CRT, VCCD_QDAC and VCC_SYNC.

NOTE: Must keep VDDC _TVDAC power ed
and filtered at all tines!

I nt er nal

Fol | ow i nstructions for
Can also tie CRT_DDC *,
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.

Graphi cs Di sabl e

L_CTRL_*, L_DDC *, SDVO CTRL_* and

#5067636.

LVDS and CRT & TV-Qut Disabl e above.

SO0_NB_VCCPEG 4 2

PP1V05
'R1510
oM T %f.} 9
u1400 Zi/g;ﬁ‘év
CRESTLI NE
7 or—LVDS _BKLT_CTL <140 |L_BKLT_CTRL FCBGA PEG_COMPI |_N4 PEG COWP
79 LVDS BKLT_EN - H39 || BKLT_EN (3 OF 10) PEG_COWPO_M43
1 LVDS CTRL_CLK L_CTRL_CLK
1 LVDS CTRL_DATA E40 |L CTRL DATA PEG RX0* |5 J51 o PEG D2R_N<0> e
- - PEG RX1* |5 L51 PEG D2R N<1> o8
0 LVDS DDC CLK C37 |L_DDC_CLK
- PEG RX2* |, NA7 o PEG D2R N<2> o8
70 LVDS_DDC DATA L_DDC_DATA 2| - ani]
LVDS VDD _EN K40 L VDD EN PEG RX3* |, T45 o PEG D2R N<3> ) ss
& -« - PEG_RX4* |5 T! PEG D2R N<4> o8
2 LVDS | BG 141 |l vos 1 BG PEG RX5* [, U40 o PEG D2R N<5> amg
-~ PEG_RX6* |, Y44 PEG D2R N<6> o8
TP_LVDS_VBG <143 |LVvDs VvBG
il = PEG_RX7* | Y4 PEG D2R N<7> o8
. _TP_LVDS VREFH —» M1 |LVDS VREFH
> % > ~ PEG RX8* | AB51 o PEG D2R _N<8> o8
. TP _LVDS VREFL _o N0 |LVDS VREFL - <M
- - PEG_RX9* W PEG D2R N<9> o8
70 LVDS A CLK N <« D46-|LVDSA_CLK*
il - PEG_RX10* | AD44 PEG D2R N<10> o8
7 ooT} LVDS A CLK P <« A5 [LVDSA CLK
bl - PEG RX11* |[nADA0 o PEG D2R N<11> o8
7 LVDS B _CLK_N <« D441 VDSB_CLK* - PEG DR Nel2 <]
LVDS B CLK_P o E42 lLvpsB oK PEG RX12* [, AGH6 o  PEG D2R N<12> o
T am - - PEG RX13* A9 o  PEG D2R N<13>  me
> PEG RX14* L AGA5 o PEG D2R N<14> am
- LVDS A DATA N<O>  cs1ivosa pataor — PEG RX15* [, AGA1 PEG D2R N<15> o
7 LVDS_A DATA N<1> 1L VDSA_DATA1* PEG_RX0 PEG D2R_P<0> -
7o om} LVDS A DATA N<2> < FA49LVDSA_DATA2* PEG RX1| L50 o PEG D2R P<1> o e
PEG RX2| M7 PEG D2R P<2> o8
7 om] LVDS A DATA P<0> <G50 _|LVDSA_DATAO
bl u PEG_RX3 4 PEG D2R P<3> o
7 LVDS_A DATA P<1> LVDSA_DATAL
LVDS A DATA P<2> F48 |LVDSA DATAZ PEG RX4| T49 o PEG D2R _P<4> o
s s, - DSA PEG RX5|_TAl PEG D2R_P<5> -
8 PEG_RX6| W PEG D2R _P<6> o
. —_ PEG RX7| W1 o PEG D2R P<7> s
» o LVDS B DATA N<O> o _ataguvoss patao I PEG_RX8|_AB! PEG D2R_P<8> mﬁn
7o LVDS B DATA N<1> < B47 VDS DATAL*

OO VDS B DATA Ne2>  ©  rusTli voos oataz: Qo PEG Rxo| Y48 o  PEG DZ2R P<9> am e
©am - - PEG RX10| A4S o PEG D2R_P<10>  rmie
7 @or—LVDS_B_DATA P<0> < E44 |LVDSB_DATAO PEG RX11|_ACA1 PEG D2R P<11> -
7 @om LVDS B DATA P<1> <« P47 | VDSB_DATAL PEG RX12| AHA7 o PEG D2R P<12> 8
7 @or—LVDS_B DATA P<2> <« A45 |LVDSB_DATA2 0 PEG_RX13|_A PEG D2R P<13> .

N PEG RX14| AH4 PEG D2R P<14> o
wl PEG RX15| AA2 o PEG D2R P<15> am e
14 PEG TX0* |, M5 o PEG R2D C N<O> jomy e
=TV A DAC £27 lrva Dpa Q PEG TX1* PEG R2D C N<1> o8
” = - L DAC PEG TX2* |, WA7 PEG R2D C N<2> o8

22 =TV_B_DAC 7 _|TVB_DAC > jleeing
=TV C DAC K27 [Tve pac PEG TX3* |, N51 PEG R2D C N<3> e
= I - = ! PEG TX4* PEG R2D C N<4> -
O PEG TX5* 1 T42 o PEG R2D C N<5> opmy e
2 =TV A RTN 27 lTva RTN > 0o PEG_TX6* |5 Y4 PEG R2D C N<6> o8
= il - PEG_TX7* | WA PEG R2D C N<7> o8

22 (0T} —TV_B_RTN - J27 [TVB_RTN |— PE D Ne

2 =TV_C RTN 127 ltve RN PEG TX8* VB8 o G R2D C N<8> iy
< - - PEG_TX9* |5 Al PEG R2D C N<9> o8
PEG_TX10* |~ A PEG R2D C N<10> o8
2 TV_DCONSEL <0> v DOONSELO PEG TX11* HACO EEG RZB c mi? oo o
TV_DCONSEL<1> P33 [TV DCONSELL PEG_TX12* | ACA2 G R2D C > 8
= - - PEG_TX13* | AH39 PEG R2D C N<13> o8
PEG TX14* L AE49 o PEG R2D C N<14> o
PEG TX15* hAa o  PEG R2D C N<15> e
PEG TX0| M4 PEG R2D_C P<0> s
2 @on—=CRT_BLUE <« H32 |CRT_BLUE PEG TX1| T38 o PEG R2D C P<1> iy
22 =CRT_BLUE L 2|CRT_BLUE* PEG TX2| T4 PEG R2D C P<2> o8
2 =CRT_GREEN K29 |CRT_GREEN PEG TX3 PEG R2D C P<3> o
2 @om =CRT_GREEN L < J29|CRT_GREEN* PEG TX4| R1 o PEG R2D C P<4> oo s
22 q@n—=CRT_RED <« F29 |CRT_RED PEG TX5 PEG R2D C P<5> o
2 =CRT_RED L E29CRT_RED* PEG TX6| W2 PEG R2D C P<6> o
6 PEG TX7| YA7 o PEG R2D C P<7> e
S PEG TX8| Y: PEG R2D C P<8> o
2@y ORT_DDC CLK 4 , K33 |cRT_DDC CLK PEG Tx9| AC38 PEG R2D C P<9> o
22 CRT_DDC DATA G35 _|CRT_DDC_DATA PEG TX10| ADA7 _g PEG R2D _C P<10> oD e
2 =CRT_HSYNC R E33 |CRT_HSYNC PEG TX11| A PEG R2D C P<11> -
2 @om—=CRT_TVO | REF <« C32 |CRT_TVO_I REF PEG TX12| ADA3 g PEG R2D C P<12> e
2 =CRT_VSYNC R CRT_VSYNC PEG TX13|_A PEG R2D_C P<13> -
PEG TX14| AE! PEG R2D C P<14> o8
PEG TX15| AHA3 g PEG R2D C P<15> oo s

SDVO Al ternate Function

SDVO_TVCLKI N#
SDVO_I NT#
SDVO_FLDSTALL#

SDVO_TVCLKI N
SDVO_I NT
SDVO_FLDSTALL

SDVOB_RED#
SDVOB_GREEN#
SDVOB_BL UE#
SDVOB_CLKN
SDVOC_RED#
SDVOC_GREEN#
SDVOC_BL UE#
SDVOC_CLKN

SDVOB_RED
SDVOB_GREEN
SDVOB_BLUE
SDVOB_CLKP
SDVOC_RED
SDVOC_GREEN
SDVOC_BLUE
SDVOC_CLKP

NB PEG / Vi deo

I nterfaces

SYNC_MASTER=T9_NOVE

SYNC_DATE=03/ 19/ 2007

NOTI CE OF PROPRI ETARY PROPERTY

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

RS h R B =
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

NC.  THE POSSESS

OR

d} APPLE | NC.

SI'ZE | DRAW NG NUVBER REV.
D 051- 7520
SCALE SHT OoF
NOE 15 109

2

1




8 7 6 5 4 3 2 1

NB_CFG<3> RESERVED
NB_CFG<4> RESERVED oM T
u1400
i gh = CRESTLI NE
NB_CFG<5> Hi gh = DM x4 TP_NB RSVD<1> P36 |RsvD1 FOBGA smool_Av2e _, ~ MEM CLK P<0> ooy = e
DM x2 Sel ect Low = DM x2 TP_NB_RSVD<2> P37 |RsvD2 (2 OF 10) SMCKi| BB23 o MEM CLK P<1> oD s
TP_NB_RSVD<3> R35 |RSVD3 SM CK3|_BA2 MEM CLK_P<3> a2 85
NB_CFG<6> RESERVED TP_NB_RSVD<4> N35_|RSVD4 SMoKkal AV23 MEM CLK_P<4> oo 32 e
NBCFG PEG REVERSE E Hg ngigz prepy smokorpaveo 5 MEM CLK N<O> -
NB_CFG<7> RESERVED 1519?(59 TP NB RSVD<7> A2 |rovor a sm o BA23 ﬁm %ﬁ méz oo 31 e
) TP_NB_RSVD<8> ANL3 |RsvDs S ML o ey T O Ne A= @D = =
NB_CFG<8> RESERVED e TP_NB_RSVD<9> 212 |rsvio N SMCKaT o AVRE—p oD = o
2402 TP_NB_RSVD<10> AR37 |RSVD10 hd SM CKEO| BE29 o MEM CKE<Q> oTy 31 33 s
) _ TP_NB_RSVD<11> AMB6 |RSVD11 SM CKEL|_AY32 MEM CKE<1> oo st 33 8
L\I(?_CGFG'ig> High = Nor mal = TP_NB_RSVD<12> AL36 |RsvD12 SM CKE3|_BDB9 o MEM CKE<3> [T 22 39 8
LanZ Re\?grlsgls Low = Reversed TP_NB_RSVD<13> AMB7 |RSVD13 SM CKE4| B&7 o MEM CKE<4> [T 92 2 6
NB_CFG<16> TP_NB_RSVD<14> D20 |RSVDL4 — —
NBCFG_DYN_ODT_DI SABLE R smcsor,B&O _, ~ MEM CS L<0> oy 91 3 6 2 10 _=PP1V8_S3M MEM NB
NB_CFG<10> RESERVED B i TP_NB_RSVD<20> H10 |RSvD20 SM_cs1* | BKL MEM CS_L<1> o1 39 05
519?(66 TP_NB_RSVD<21> B51 |RSVD21 SM Cs2* |1 BGL6  _g, MEM CS L<2> Qo 3 33 s
55 TP_NB_RSVD<22> BJ20 |RSVD22 SM CS3* |, BE13 MEM CS L<3> 32 33 85 R1610* R162
NB_CFG<11> RESERVED v OF TP_NB_RSVD<23> BK22 |RsvD23 NEM COT<0> — 6 2% 1K 620
2402 . TP_NB RSVD<24> BF19 [Rovo24 SMooroLBHI8 T e oo = 2 o0 LB Piow
NB_CFG<12> See Bel ow TP_NB RSVD<25> Br20 |Rsvozs T EM CDT<2> oD = < ** a03, L462F
= , _TP_NB_RSVD<26> BK18 |RSVD26 smoor2)_8) - VEM ODT<3> oD <2 2 &
NB_CFG<13> See Bel ow » 1B _NB_RSVD<27> BI18 JRsvDR7 SLCOTSBELE—s> o ]
— =PP3V3_S0_NB VCCHV ;1 10 2 TP_NMEM CLKP2 BF23 |SM CK2 SM RCOWP|_BL15 o o MEM_RCOVP C1623 i JiClGZZ
NBCFG_DM _ REVERSE TP_MEM CLKN2 BG&23 [SM CK2* SM RCOMP* |1 BK14 o o MEM RCOVP_L 0. 01UF > OUF N
NB CFG<14> RESERVED TP_MEM CLKP5 BC23 |sm cks 0% 56% R1622
- - SM_RCOWP_VOH_BK31 o 4  MEM RCOVP_VOH v, 5 6.3V 3. 01K
TP_MEM CLKN5 BD24 |SM CK5* B3l . o NEM RCOMP VOL oy st 1%
NB CFG<15> RESERVED o5 33 31 ¢OOT] MEM A A<14> BJ29 |SA MAL4 SM.ROOVP_VOL - [Tt
— o5 55 52 qom MEM B_A<14> BE24 |SB MA14 SM VREFO| AR o . =PPOV9_S3M MEM NBVREFA . 2402
TP_NB_RSVD<34> BH39 |RSVD34 SM VREF1| AW - I =PPOV9_S3M MEM NBVREFB ame —
NB_CFG<16> |High = Enabl ed TP_NB_RSVD<35> AVRO_|RSVD35
FSB Dynami c Low = Disabl ed TP_NB_RSVD<36> BK20 |RSVD36 L —— Cl615¢: 1C1616
oot =PP3V3_SO_NB_VCCHV , 1 1o = TP_LVDS A DATANG 48 RSvDe? OPLL_REF CLK|_BA2 =NB_CLK96M DOT_P O 1k Jr R1611') c1625: |1Cle24 ['R1624
NBCFG_SDVO_AND_PCl E TP_LVDS A DATAPS D47 {Rsvoss FeF ake o4z e =NB_CLK96M DOT_N - a2 |2 20 gore L Lot 21K
NB_CFG<17> RESERVED "~ L AND_ TP_LVDS B DATAN3 B44 |RsvDso DPLL_REF_CLiC D S— < =2 02 402 160 0% 1 T % /ew
__ TP LVDS B DATAP3 caa lrovos DPLL_REF_SSCLK| _H48 - =NB_CLK100M DPLLSS P am = M:_ b;\év CéR;\/II P P ?:ER\rcu M- DF
SVD40 DPLL_REF_SSCLK* |y HA7 o =NB_CLK100M DPLLSS N 2 4023 402 603 2402
NB CFG<18> RESERVED TP_NB_RSVD<41> A35 |RsvD41 - — L N
— TP_NB_RSVD<42> B37 |RSVD42 X PEG CLK| K44 - NB_CLK100M PCl E_P ) 7 %0 e =
TP_NB_RSVD<43> B36 _|RSVD43 d PEG CLK* |5 K45 - NB_CLK100M PCl E_N a7 o e 1
NB_CFG<19> |High = Reversed $E Hg ggxijésb B34 |RSvD44 Ok used for PEG and DM =
DM Lane > C34 |RSVD45
Low = Nor nal
Rever sal e 20 11 [y NB_BSEL<0> . P21 | ov_row| a7 o DM _S2N N<O> o
NB_CFG<20> |H gh = Both active =0 - NBBSELSL> -7 el oM _Rou A0 o DML_SZN N> =
Concur r ent Low = Only SDVO 83 30 13 [TRD mg EE(E;';§§> - ’\‘2‘1‘ ig | PU m7§$ 2$Z - 3"/' gg“ mgz (I 24 o
SDVQ PCl e x1 or PCle x16 NB CFG<8: 0> used for debug access R e ey T G CFG=4> @3 low | PU - -+ < =4 #
” - DM _RXPO|_AMA7 o DM _S2N P<0> 24 84
NB_CFG<13: 12> o e qaNB_CFG<5> F23 joFes | PU v _rei| A139 o DM _S2N P<1> Dot
. ” NB_CFG<6> 23 jores | PU TReP2|_ Al o DM _S2N _P<2> <
00 = RESERVED »s con NB_CFG<7> > @3lorw IPU R et DM 52N B3> T 2 o
01 = XOR Mode Enabl ed w o NB_CFG<8> e w20lcs IPU O DM _RXP3_AMS - < = o
10 = All-Z Mode Enabl ed w NB CFG<9> s> @0 |PU 6 bvM_Txvo| Al4e DM _N2S N<O> Qo 2 o
11 = Normal Qperation TP_NB_CFG<10> > R24 crcio | PU DM _TXN1|_AJ41 DM _N2S N<1> [T 26 8
TP_NB_CFG<11> > L23 |cFail | PU DM _TXN2| AMAO DM _N2S N<2> T 24 5
TP_NB_CFG<12> > J23 |cFrai2 | PU DM _TXN3|_AMA4 DM _N2S_N<3> ary 24 s
: i TP_NB 13> e
NB CFG<13: 12> require |CT access et gglfb - 33 igj :EB oM _TxPo| A7y m $§ E:(l)z e
TP_NB_CFG<15> > K23 |cFa1s | PU e ey B QoD 2+ o
2110 16+ =PP3V3_SO_NB_VCCHV . NB_CFG<16> > 20 |cFais | PU T T NoS P<3s O = &
TP_NB_CFG<17> & w4 lcra7 | PU DM_TXP3| A3y oD 2 =
TP_NB_CFG<18> > L32 |cFais | PD
R1630!| |'R1631 .« NB_CFG<19> > N33 |cFa19 | PD (@)
105 %o(/)K 16 _NB_CFG<20> > L35 |cFao | PD I~
Hpy it 2+ o PM BVBUSY L T b =X VL Dx0> o ©
4022|2402 CPU DPRSTP_L L3o e DeR GFX VIDO| E35 GFX_VI D<1> o
83 59 23 10 7 —> PM_DPRSTP*
> e " GFX_VIDL| A39 g GEX_VI D<2> .
45 2wy PM EXTTS_L<0> > L360|PM EXT_Tso* —-»> GEX VI D<3> jieuig
w0 my PM EXTTS_L<1> sa6lpm e T = | — erxvioe G0 v Doas oo °
w020 07 oy VR_PWRGOOD DELAY . AM9 lpvrax oI GrxVIDe B39y —GFX VR EN oD °
207 > NB_RESET_L > AV20JRSTI NF Q CFX_VREN _ES6 = oo °
63 46 23 10 T} PM THRMIRI P_L - N20THERMIRI P* €L
e 50 25 7 [y PM_DPRSLPVR > G36 |DPRSLPVR = PP1V25 SOM NB VCCAXD
; _TP_NB NC<1> BJ51 |NC1
; _TP_NB_NC<2> BK51 |NC2 o_akl aw CLI NK NB CLK e 'R1640
. _TP_NB NC<3> BK50 |NC3 A o o~ AR B D D 1K
CL_DATA|_AK! CLI NK_NB DATA 25 87 19
;, _TP_NB_NC<4> BL50_|NC4 1/ 16W . .
CL_PWROK| AT43 o =NB_CLI NK_MPWROK o ME- LF NOTE: GMCH CL_PWRCK i nput nust be PWRGD signal for
. _TP_NB_NC<5> BL49 |NCS I NK NB RESET L <N 402
. TP_NB_NC<6> BL3 |Nos CL_RST*[H ANA9 CL S| oD 25 o7 PP3V3_SOM PP3V3_SOMAOL, PP1V8_S3M PP1V25_SOM
| TE NBE NC=7> a2 e a_vrer| a0 o NB_CLINK_VREF : PP1V05_SOM PPOV9_S3M and PPOVO_SOM
Q If ME/AMT is not used, short CL_PWRCK to PWROK.
. _TP_NB _NC<8> BK1 |NC8 > R1641
, _TP_NB_NC<9> BJ1 |NCO C1640
, TP_NB_NC<10> E1 ncio SDVO_CTRL_GLK SDVO_CTRLCLK v 0.1yF 322
; _TP_NB_NC<11> A5 |NC11 () Spvo_CTRL_DATA|_K36 SDVO _CTRLDATA 2 PLe\ A LW
- IENgNC<i2> o1 iz %) CLkREQ [y G39 —ar  NB_CLKREQ L = a0r | [od02 NB M sc Interfaces
, <13> o NB SB SYNC L -
| TP B No<l4> 2:2 ﬁj s ICHSYNC A0y oD SYNC_MASTER=T9_NOVE SYNC_DATE=01/ 25/ 2007
; TP_NB_NC<15> 249 [nc1s TEST1| A37 o NB _TEST1 = NOTI CE OF PROPRI ETARY PROPERTY
; _TP_NB_NC<16> BK2 |NC16 TEST2| R32 - NB_TEST2
Il THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
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a NEM A 0> ARA3
a1 MEM A 1> A4
3 MEM A 2> BA4
a NMNEM A 3> AY46
a@EMEM A DQ<4> = o AR4L |
n@y MEM A DO<5> o ARMS |
a1 MEM A 6> ATA2
ngy MEMA DQ<7> = o o AM7 |
3 MEM A 8> BB4.
a1 NMNEM A 9> BF48
3 MEM A 10> BGA7

n@y MEM A DO<11> = o 8045 |
ages MEM A DQ<12> 7 gpar |
@ MEM A DQ<13> BG50
n@y MEM A DQ<14> = o  BH49 |

agEry MEM A DO<15> o  BF4s |
3 MEM A 16> AWM
a1 NMEM A 17> BE44
agEry MEMA DO<18> o  Be2 |
3 MEM A 19> BEA4!
n@y MEM A DQ<20> = o . BFas |
ngy MEM A DQ<21> = o  BH4s |
a1 NMEM A 22> B&40

u@y MEM A DQ<23> o  BF40 |
a@y MEM A DO<24> o  ARd0 |
oy MEM A DQ<25> 4 o awo |
wcory MEMA DO<26> 4 o aras |
acy MEMADQ<27> o o mas |

a NMEM A 28> AWML

agEry MEM A DO<29> o Avag |
w MVEM A 30> A
oy MEMADOS31> T aras |
ngy MEM A DQ<32> = o A3 |
was MEM A DO33> o ami3 |
a@y MEM A DO<34> o o AW |
w VEM A 35> AVIL
w MVEM A 36> AULS
a MEM A_DQ<37> AT11
w MVEM A 38> BAL

w MVEM A 39> BAL1
agEry MEM A DQ<40> o  #Fi0 ]
3 MEM A 41> BDL
oy MEMADO<42> T era |
ngry MEM A DQ<43> = o AY9 |
n@y MEM A DQ<44> = o  BGLO |
aqay MEM A DQ<45> o o |

a1 NMNEM A 46> BD7
2 NMNEM A 47> BB9
a1 NMEM A | 48> BB!

n@y MEM A DQ<49> = o, A7 |
2 MEM A 50> AT5
agEry MEMA DO<51> o AT7|
3 MEM A 52> AY
n@y MEM A DO<53> = o , 887 |
zi@M_A_M
n@y MEM A DO<55> o, ARS8 |
a@y MEM A DO<56> @0 o, AR9 |
3 MEM A 57> Al

2 NEM A 58> AMB
“ VEM A_DQ<59> ANL

a1 NEM A 60> AT
a NEM A 61> ANY
w VEM A_DQ<62> A

a MVEM A 63> ANIT

oM T
u1400
SA_DQ CRESTLINE  sapso| BBIO _,  MEM A BS<0> —
SA_DQL (4F8:B(31A0) SA BS1| BKI9 o MEM A BS<1> o
SA_DQ2 SA_BS2| BF29 o NVEM A BS<2> oo =
ssﬁig < SA_CAS*[hBL17 o MEM A CAS L oo
SA-D% >- SA_DMWD| AT45 MEM A_DMkO> oo
SA-D% SA_DML| BD44 NMEM A Divkl> oo
g SA Dwe| BD42 o MEM A Dik2> oo
SA-D8 SA_DVB|_AVB8 MEM A DMK3> o
SA-D SA_DMA| AW3 g NMVEM A Divk4> oo
SA-DA g SA DVB| BG8 > NMVEM A DM<5> o
SA-DAtL SA_DVB|_AY5 > MEM A DMVK6> oD
g s saow| ae ,  MEM A DMk7> e
oA Daus LU SA_DQS0|_AT4 MEM A P<0> -
SA-DS |_ SA_DQs1| BE48 NMNEM A P<1> i
i ()] SA_DQs2| BB4 MEM A_ ,_P<2> o
SA-DAL7 > SA_DQs3|_BC37 VEM A P<3> i,
SA-DAL8 (7)) SA_DQs4|_BB16 MEM A P<4> o
SA-DALS SA_DQs5|_B NMNEM A P<5> o
SA-D20 SA_DQs6|_BB2 NMNEM A P<6> .
SA-D2L % SA_DQs7|_AP3 NMNEM A P<7> .
oA-DR2 SA_DQS0* | ATA7 NMNEM A N<O> o
SA-DR3 D SA_DQs1* |, BDA7 NMNEM A N<1> i
SA-D2e SA_DQs2* |, BCAL NMNEM A N<2> i
SA-D25 SA_DQs3* [ BA37 NMNEM A N<3> .
oA-DR20 SA_DQs4* | BAL6 MEM A N<4> i
SA-DRT SA_DQS5* [ BHY MEM A_ _N<5> N
SA-D28 SA_DQs6* [ BC1 NMNEM A N<6> .
i’gi SA_DQS7* [, AP2 NMNEM A N<7> .
oAb SA_MAO 1 MEM A A<0> o
SA-D2 SA_MALl BD20 MEM A A<1> oo
5A-DQ83 SA_MA2| BK27 MEM A A<2> o =
SA-DB4 SA MA3| BH28 MEM A A<3> o
SA_DQBS B oD
SA Ma4| BL24 MEM A_A<4> o
:’ws SA_MA5|_BK2: MEM A A<5> o
o SA_MAG| BJ27 NVEM A A<6> o =
oA D8 SA_MA7 2 MEM A A<7> »
SA-D%9 SA_ VA8l BL2: MEM A A<8> .
o SA_MA9| BA28 o MEM A A<9> o =
SA-DH SA_MA10|_BCI! MEM A A<10> o
SA-Do2 SA_MAL1| BE2: MEM A A<11> .
i SA_MAL2| BGBO MEM A A<12> o
g samaa mite , MEMA A<I3> o
SA-DQt0 SA_RAS* [, BE18 g MEM A RAS L o
o ocu A ROVEN pAY20 . TP_NEM A RCVEN L oD
or oo savemae o MEMAVEL g
SA_DQB1
SA_DQB2
SA_DQE3
SA_DQB4
SA_DQE5
SA_DQE6
SA_DQB7
SA_DQE8
SA_DQE9
SA_DQs0
SA_DQ61
SA_DQ62
SA_DQe3

33 85

33 85

33 85

33 85

85

85

85

85

33 85

33 85

33 85

33 85

33 85

33 85

33 85

33 85

33 85

33 85

33 85

33 85

33 85

33 85

33 85

33 85

oM T
u1400
o5 32 MEM B 0> AP49 |SB_DQ CRESTLI NE sB_BSO|_AYL7 __y MEM B BS<0> o 2 2 e
85 32 MEM B 1> AR51 |SB_DQL ;8:86’;0 SB BS1| BGI8 _g MEM B_BS<1> [T 52 3 5
o 52 MEM B 2> AVEQ_ISB_DQR ( m ) sB_ps2|_B MEM B_BS<2> s
- I\/NEEm E ii ﬁ\mi zz’g sBCAS'hBEL7 o MEMBCASL == s
o 52 MVEM B_DQ<5> ANS0_lSB_Dos
o a2 MEM B, 6> AV50_|sB_pos > SB_DMD|_Al MEM B_DMkO> I
- SB DML|_BD49 g MEM B_Dik1> 22 05
85 32 NMVEM B 7> AV49 |SB_DQ7 Bl jeeing
1B . SB DMVR| BKA5 o MEM B_Dik2> 32 88
85 32 NMVEM B, 8> B sB DB —-> VEMB = o
85 32 MEM B 9> BB50 [SB_DQ@ SB_DvB|_BL. Divk 32 85
os 22 MVEM B 10> BA49 JsB 010 g sB_Dwva|_BH12 MVEM B_DMk4> s
os a2 MEM B 11> BESO lss_pat1 SB_DMS| BI7 NNEEm E vakgz [T 52 o
o 32 MEM B 12> BAS51 |SB DQ12 SB_DVBL_BE3 o VEM B DM<7> oD 2 5
o 32 MEM B 13> AY49 |SB DOL3 2 SB_DW| AR o Divk oD 2 5
85 32 MEM B 14> BF50 |SB DOL4
o 32 MEM B 15> BE49 lss_pats L SB_DQS0|_AT! MEM B P<0> a2 85
o a2 MVEM B _DQ<16> o Dote = SB_DQs1|_BD50 VEM B P<1> e
0 MEM B_DQ<17> R144 loa not? ()] sB_Dcs2| BKa MEM B_DQS_P<2> -
s 22 VEM B! 18> 43 I pote > SB_DQS3|_BK VEM B P<3> e
o5 22 MEM B_DQ<19> BLA3 |sB_poto n SB_DGs4| BI12 l\/Em g E<4> e
85 32 MEM B 20> BKA7_|SB_DQRO SB_DQss5| BL7 VE <5> s
o % MEM B 21> BK49_|SB_DCR1 SB_DQs6| BE2 MEM B P<6> 3 65
85 32 NMVEM B 22> BKA3 |SB_DQp2 SELDQSZ AV2 ﬁm g Zzgz s
85 32 MEM B 23> BKA42 |SB D23 D SB_DQS0* Al VB el 32 85
o a2 MEM B, 24> 41 |sB_pea SB_DQS1* | BC50 IVE| > 2 s
85 32 NMVEM B, 25> BL41 |sB_Des SB_DQs2* | BL45 NVEM B N<2> 3 65
s 22 MEM B 26> 7 |sB_pces SB_DQS3* 1 BK MEM B N<3> 2 s
0 MEM B_ 27> sB_DQ27 SB_DQs4* [ BK12 MEM B N<4> 32 65
o 32 MEM B 28> BKAL |SB_DQp8 SB_DQS5* (1 BK7 MEM B | _N<5> a2 s
85 a2 MEM B 29> 40 |sB_pe9 SB_DQS6* [, BE2 MEM B N<6> 32 65
o5 22 MEM B_DQ<30> BL35 ls8_DGBo SB_DQS7* [, AV3 MEM B N<7> a2 s
o 2 MVEM B 31> BK37 |SB D@1
o 32 MEM B 32> BK13 |SB_DQ82 SB_wmaoj BCL MEM B_A<O> a2 33 85
- SB_MAl| B&R8 MEM B_A<1> 32 35 85
85 32 MEM B 33> BE1l |SB DQB83 - NEM B A<2> (0919
o 32 MEM B 34> BK11 |SB_DQB4 SB_MA2| B 32 33 85
- SB_MA3| AW MEM B_A<3> 32 35 85
85 32 MEM B 35> BCl1 |SB D@5 oo
- SB_MA4| BF25 NVEM B _A<4> 32 35 85
85 32 MEM B 36> BC13 |SB DQ86 > VEM B A<oo o
o a2 MEM B 37> BE12 |sB_DcB7 SB_MAS| BE2 52 39 85
1B . SB_MAG| BA29 MEM B_A<6> 32 55 85
e NN 352 BCLZ 55 DQss - MEM B_A<7> g
o 32 MEM B 39> BGL2 |sB_DQB9 SB_MA7|_BX A B_. 32 33 85
- SB_MAS|_AY28 g, MEM B_A<8> 32 35 85
o5 22 MEM B 40> 10 |sB_0ot0 > o
1B _ . SB_MA9| BD37 MEM B_A<9> 32 55 85
65 32 NMEM B 41> BL9 |SB DQ41 - oD
85 32 MEM B 42> BKS |sB_Do4a2 SB_MALO| BGLT VEM B_A<10> a2 a3 85
. VEM B 43> BLS 58 Dot3 sB_MAL1| BE37 MEM B_A<11> o ae
e o SB_MA12| BA39 MEM B _A<12> 32 35 85
85 32 MEM B 44> BK9 |SB DQt4 > oD
o5 32 MEM B 45> BK10 ls8_pods SB_MA13| B MEM B_A<13> 52 33 o
8 a2 MEM B 46> SB_DOt6
os 22 MVEM B 47> BI6 lss_poda7 SB_RAS* hAVI6 o MEM B_RAS L [ 52 % 8
5 32 NMEM B 48> BE4 |sB_ D48 SB_RCVEN* [ AY18 TP_MEM B RCVEN L
o 52 MEM B_DQ<49> BH5 |sB_Doto
= ooy MEM B DO<50> Be1 lon bcso S8 ver [ BC17 MEM B VE L e
o a2 MEM B_DQ<51> BC2 JsB poB1
8 a2 MEM B 52> BK3 |sB_DQ52
85 32 NMVEM B 53> BE4 |SB D63
85 32 MEM B 54> BD3 |SB DOB4
8 a2 MEM B 55> BJ2 |sB DOBS
8 a2 MEM B 56> BA3 |sB_DO56
85 32 NMEM B 57> BB3 |SB D67
o 32 MEM B 58> ARL |SB DQB8
o a2 MEM B_DQ<59> AT3 |sB_DoB9
85 32 NMVEM B 60> AY2 |SB_DQBO
65 32 NMEM B 61> AY3 |SB DQ61
o a2 MEM B_DQ<62> A |s8_Dos2
85 32 NMVEM B, 63> AT2 |SB_DQB3
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Current

22 21 16 « _=PPVCORE _SO_NB

U1400

1310 mA (Ext Graphics)
1573 mA (I nt G aphics)

=PP1V8_S3M MEM NB

2116 8

JANEYY

AT35

AH28
AC32
AC31
AK32
AJ31
AJ28
AH32
AH31
AH29
AF32

Vceio
VCC11
VCC12

veels

VCC CORE

3300
2700
1700
1395

mA (2 ch, 667MHz)
ch, 533MHz)
ch, 667MHz)
ch, 533MHz)
t andby)

0 RPN

m (
m (
m (
m (

22185 _=PPVCORE _SO0_NB_GFX

T Avas

AU32
AU33
AU35
AV33
AVB3
AVB5

BA32
BA33
BA35
BB33
BC32
BC33
BC35
BD32
BD35
BE32
BE33
BE35
BF33
BF34
BG32
B&33
B&5
BH32
BH34
BH35
BJ32
BJ33
BJ34
BK32
BK33
BK34
BK35
BL33
AU30

VCC_smL

VCC_swe

VCC_sms

VCC_swa

VCC_SMe

VCC_SM6

VCC_swr

VCC_sm8

VCC_Sw

VCC_SMLO
VCC_sML1
VCC_sML2
VCC_smL3
VCC_sMmL4
VCC_sML5
VCC_sML6
VCC_smL7
VCC_smL8
VCC_smL9
VCC_sm0
VCC_sme1
VCC_sme2
VCC_sme3
VCC_swe4
VCC_sme5
VCC_sme6
VCC_swe7
VCC_sme8
VCC_sme9
VCC_SMB0
VCC_SMB1
VCC_SM32
VCC_SMs3
VCC_sms4
VCC_SMs5

VCC_SMs6

VCC SM

7700 mA (I nt Graphics)

nunbers from Crestline EDS, doc #21749.

VCC_AXGL

VCC_AX&R

VCC_AXG3

VCC_AXG4

VCC_AXGE

VCC_AXGs

VCC_AXG?

VCC_AXG8

VCC_AX&@

VCC_AXGLO0
VCC_AXGL1
VCC_AXGL12
VCC_AXGL3
VCC_AXGl4
VCC_AXGL5
VCC_AXGL6
VCC_AXGL7
VCC_AXGL8
VCC_AXGL9
VCC_AXG0
VCC_AX&21
VCC_AXG22
VCC_AXG&23
VCC_AX&4
VCC_AX&25
VCC_AX&26
VCC_AX®27
VCC_AX&28
VCC_AX®R29
VCC_AXG30
VCC_AXG31
VCC_AXG32
VCC_AXG33

VCC_AXG34

VCC GFX

CRESTLI N

( 6FCBGRO)

:

VCC GFX NCTF

oM T

=PPVCORE_SO_NB_GFX ;5 2

VCC_AXG_NCTF1

VCC_AXG_NCTF2

VCC_AXG_NCTF3

VCC_AXG_NCTF4

VCC_AXG_NCTF5

VCC_AXG_NCTF6

VCC_AXG_NCTF7

VCC_AXG_NCTF8

VCC_AXG_NCTF9
VCC_AXG_NCTF10
VCC_AXG_NCTF11
VCC_AXG_NCTF12
VCC_AXG_NCTF13
VCC_AXG_NCTF14
VCC_AXG_NCTF15
VCC_AXG_NCTF16
VCC_AXG_NCTF17
VCC_AXG_NCTF18
VCC_AXG_NCTF19
VCC_AXG_NCTF20
VCC_AXG_NCTF21
VCC_AXG_NCTF22
VCC_AXG_NCTF23
VCC_AXG_NCTF24
VCC_AXG_NCTF25
VCC_AXG_NCTF26
VCC_AXG_NCTF27
VCC_AXG_NCTF28
VCC_AXG_NCTF29
VCC_AXG_NCTF20
VCC_AXG_NCTF31
VCC_AXG_NCTF32
VCC_AXG_NCTF33
VCC_AXG_NCTF34
VCC_AXG_NCTF35
VCC_AXG_NCTF36
VCC_AXG_NCTF37
VCC_AXG_NCTF38
VCC_AXG_NCTF39
VCC_AXG_NCTF40
VCC_AXG_NCTF41
VCC_AXG_NCTF42
VCC_AXG_NCTF43
VCC_AXG_NCTF44
VCC_AXG_NCTF45
VCC_AXG_NCTF46
VCC_AXG_NCTF47
VCC_AXG_NCTF48
VCC_AXG_NCTF49
VCC_AXG_NCTF50
VCC_AXG_NCTF51
VCC_AXG_NCTF52
VCC_AXG_NCTF53
VCC_AXG_NCTF54
VCC_AXG_NCTF55
VCC_AXG_NCTF56
VCC_AXG_NCTF57
VCC_AXG_NCTF58
VCC_AXG_NCTF59
VCC_AXG_NCTF60
VCC_AXG_NCTF61
VCC_AXG_NCTF62
VCC_AXG_NCTF63
VCC_AXG_NCTF64
VCC_AXG_NCTF65
VCC_AXG_NCTF66
VCC_AXG_NCTF67
VCC_AXG_NCTF68
VCC_AXG_NCTF69
VCC_AXG_NCTF70
VCC_AXG_NCTF71
VCC_AXG_NCTF72
VCC_AXG_NCTF73
VCC_AXG_NCTF74
VCC_AXG_NCTF75
VCC_AXG_NCTF76
VCC_AXG_NCTF77
VCC_AXG_NCTF78
VCC_AXG_NCTF79
VCC_AXG_NCTF80
VCC_AXG_NCTF81
VCC_AXG_NCTF82

VCC_AXG_NCTF83

VCC_SM LF1
VCC_SM LF2
VCC_SM LF3
VCC_SM LF4
VCC_SM LF5
VCC_SM LF6
VCC_SM LF7

VCC SM LF

NCTF balls are Not

Critical

To Function

T17 . .
Ti8 These connections can break wi thout
T19 i npacting part performance.
121 oM T
T22 u1400
T23
1 2210 0 =PPVCOORE SO_NB CRESTLI NE
uis AB33 | voc NCTF1 FCBGA
uis AB36 | voc NCTF2 (7 OF 10)
uL7 AB37 | voC_NCTF3 x
u1o AC33 | voe NCTF4
20 A5 | Voo NCTFS vss_NCTF1| T27
AC36 |
w21 AD35 xifgis Vss_NCTF2| T37
uz23 2! v F3| W24
w6 AD36 | voc NCTF8 (ol SS_NCTFS w28
AF33 | voo NGTFS VSS_NCTF4
V16 AF36 | voo NGTFI0 Vss_NCTFs| V31
Al AHB3 | voc NCTFLL vss Ncrre| 235
9 AH35 | oo NCTF12 LL VSS_NCTF7| AAL9
V20 AHB6 | voo vss_NCTFg| AB17
Va1 CC_NCTF13 AB35
AHB7 | voc_NCTF14 VSSNCTFO
V23 = VSS_NCTF10[ AD19
AI33 | voc NCTF15 .
V24 AI35 = VSS_NCTF11| AD37
Y15 VCC_NCTF16 AFL7
AK33 (/) | VSS_NCTF12| AF17 ¢
Y16 VCC_NCTF17 AF35
AK35 | voo NCTFL8 (/) | vsS_NCTF13
Y17 AR36 | veg | > | vss_NCTF14| AKL7
Yio CC_NCTF19 v 1o AVLT
AK37_ | voc_NCTF20 SS_NCTF1S
Y20 27 AD83 | voe norFo1 VSS_NCTF16| AM24
Y21 AJ36 | veo netFoz |LL VSS_NCTF17| AP26
Y23 AVB5 | voo NOTF2S VSS_NCTF18| AP28
Y24 — ARLS
Yo AL33 | voo NeTF24 VSS_NCTF19 Haiog
AL35 | v, o VSS_NCTF20
Y28 ‘CC_NCTF25 v AR28
AA33 SS_NCTF21
Y29 VCC_NCTF26 L=
AALG o AA35 | voc NCTF27 8
AAL7 AA36 | voC_NCTF28 S
AB16 AP35 | voe_NCTF29
AP36 | voc NCTF30 N
AB19 = vss_sc1| A3
ARB5 | v F31 8 —
ACL6 ARG ‘CC_NCTFS vss_scez| B2
ACL7 VOC_NCTF32 ) 1
Y32 | voc_NCTF33 VSS Sces
AC19 Y33 | voo NoTF34 ) vss_sca4| BL1
ADL5 35 | vo ()| Vvss_scs BL51
ADLG CC_NCTF35 v 51
Y36 | voc_NCTF36 > | Vss.sces
AD17 — -
AF16 Y37 | voG_NCTF37 €
AF19 T30 | voc NCTF38 -
T34
AHIS Ta5 | JOCNCTFS9 =PP1V05_SOM NB_VCCAXM;, i
AH16 VCC_NCTF40 AT33
e U29 | voc NCTF41 S | Voo aan AT31 540 mA
w1 = VCC_AXMVR
AH19 ¥ VCC_NCTF42 Voo, axwve|_AK29
AI16 = VCC_NCTF43 Voo Axve| AK24
AIL7 o VCC_NCTF44 8 VoG, AXME|_AK23
AI19 e VCC_NCTF45 Voo AxvE| AJ26
AK16 VCC_NCTF46 > AJ23
V32 | vec NCTF47 vec A
AK19 — -
ALLG V33 | voc NCTF48
ALL7 V36 | voc NCTF49
ALLD V37 | vec_NCTF50
AL20
AL21
AL23 2118 s . =PP1VO5_SOM NB_VCCAXM
AMLS AL24 | voC AXM NCTFL
AMLG AL26 | voc AXM NCTF2
AMLO AL28 | voC AXM NCTF3
AVBO AVR6 | voC AXM NCTF4 w
AMRL AMBB | voG_AXM NCTF5
AVD3 AMRY | voo AXM NCTF6
APLS AMB1 | voC AXM NCTF7
AP16 AVB2 | oo AXM NCTF8
APL7 AMB3 | yoo_AXM NCTF9 | =
APLO AP29 | voC_AXM NCTF10 é
AP20 AP31 | o AXM NCTF11
P21 AP32 | voC AXM NCTF12
AP23 AP33 | voC AXM NCTF13 8
AP24 AL29 | voc AXM NCTF14 s
ARCO AL31 | voC AXM NCTF15
ARCL AL32 | voc AXM NCTF16
AR23 ARBL | voC AXM NCTF17
ARC4 AR32 | voo AXM NCTF18
ARG AR33 | voC_AXM NCTF19
V26
V28
V29
Y31
AWMI5  NB VCCSM LF1
B39 NB VOCSM LE2 SYNC_NMASTER=T9_NOVE SYNC_DATE=01/ 25/ 2007
BE39 NB VCCSM LF3 NOTI CE OF PROPRI ETARY PROPERTY
BD17 NB VCCSM LF4
B4 NB_VCCSM LF5 PRCPERTY O pop € ClIFeR TRC ' T PosSESScR
AV8 NB_VCCSM LF6
AT6 NB VCCSM LF7 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
C1807:| C1806: C1805: C1804: $€61803: C€1802: C1801: 111 NOT TO REVEAL (GR PUBLISH TN VHOLE OR PART
2 2 3 2 3 2 3 2 " 2 " 2 -
i) i) ki ki RS @ @ D 081-7520 B
APPLE | NC. SOAE =T o3
1 e 18 109

8 7

2

1




oM T
u1400
—  CRESTLINE =PP1V25R1V05_SO_NB_VTT , ., TBD mA @ 1067Miz FSB (1.25V)
30 M .2 _=PP3V3_S0_NB VCCSYNC J32 yec syne FCBGA VT V13 850 mA @ 800MHz FSB (1.05V)
(8 OF 10) VTT2| UL2 770 MA @667MHz FSB (1.05V)
80 mA . _PP3V3_S0_NB VCCA CRTDAC A33 |vcca CRT_DACL D: vTT3| ULl
B33 [voca_crT_pace % VTT4| WO
VTTs| U8
5 mA .. _PP3V3_S0_NB_VCCA DAC BG A30 |ycea DAC BG vTTe| U7
vrT7| U5
» =GND_NB_VSSA DAC BG B32 |yssa_DAC BG o vrTs| W
E— viTY| W2
vTT10[ UL
| vrria] T13
. PP1V25_SO_NB_VCCA DPLLA B49 \oca ppLLA ; vrT12] T11
100 mA vTT13] T10
< .. PP1V25_SO_NB_VCCA DPLLB M9 voca ppLLB 1 vTT14| 19
viT1s| 17
50 mA . _PP1V25_SOM NB_VCCA HPLL AL2 |voca HPLL o vTT16| T6
viT17[ T3
150 mA . PP1V25_SOM NB_VCCA MPLL AV lyoca MPLL vrT1g| T3
I — VvTT19| T2
vTT20| R3
SO or S3Mis acceptable N viT21| R2
10 m 21 PPLVB_SO_NB_VCCTXLVDS 41 oca Lvos g V22| RL
» =GND_NB_VSSA_LVDS B4 \ssa tvps | =
7< PP1V25_SOM NB VCCAXD 16 21 515 mA
VoC_AXDL| AT23
- vee_Axpz| AU28
0.4 M 21 s =PP3V3_S0_NB_VCCA PEG BG K50 lveea PeG B | (D) voc_Axps| A4 |
o 8 Voo Axpa| AT29
.2 _=GND_NB_VSSA PEG BG K49 lvssa PEG BG |l é Voc_AXDs | AT25
voe Axps| AT30
100 mA 2 _PP1V25_S0_NB_PEGPLL U1 \voca peg Pl | <C
— VOC_AXD_NCTF| AR29
640 mMA (667MHz DDR) » PP1V25_SOM NB_VCCA SM
550 mA (533MHz DDR) AW |\oca_smi PP1V25_S0_NB_VCCAXF 2 495 mMA
AVIS |uoea swe LL [ voc axF1| B23
AUL9 oca sve é voc_AxF2| B21
AUL8 \oca swa vee AxF3| A21
AUL7 |\oca sve L
AT22 =
\VecA swr 0 =PP1V25_S0_NB_VCCDM 821 100 mA
AT21 |\oca sve voe pm | AJ50
ATL9 vcca_swe
AT18 |yoca smio
AT17 |yoca smia PP1V8_S3M NB VCCSMCOK 200 mA
6 VCC_SM cK1| BK24
ARL7 lyoca SM NCTFL VOC_SM ck2| BK23
ARLE |\ocA SM NCTF2 S | vec smaa BJ24
— 00 | Voo sm kel BI23
35 m .+ PP1V25_SOM NB_VCCA SM CK
\ B9 |yoca sm ok 6 SO or S3Mis acceptable
BB29 |\cca sm ckz VoC_TX_LvDs| A43 PP1V8_S0_NB VCCTXLVDS 4 - 100 mA
<
=PP3V3_S0_NB_VCCHV 8 16 21 100 mA
40 mMA > _PP3V3_S0_NB_VCCA TVDACC €25 |voca TVA_DACL E VOG_Hvi| A0
B25 |voca Tva_pDAc2 voc_Hvz| B40
40 mMA .. _PP3V3_S0_NB_VCCA TVDACB €27 _|\voca_TvB_DACL
1 B27 |yoca Tve_Dace
40 mA . _PP3V3_S0_NB VCCA TVDACA B28 |\oca Tve pACL PP1V0O5_S0 NB VCCPEG 15 21 1260 mMA
A28 |vcea_Tve pacz vee_PEGL | AD5L
— V] vee pEcz| VB0
L vee pEga| Vb1
- o VCC_PEGa| V49
60 M . =PP1V5_S0_NB VCCD CRT M82 |\iocp cRT vec_PEGs| V50
60 mMA 2 _PP1V5_S0_NB VCCD TVDAC L29 yoep TvbAac E—
o8 AN PP1V05_S0_NB_VCCRXRDM 260 mA
5 mA .. PP1V5_S0_NB_VCCD_ QDAC \oCD_ QDAC E p——
E VCC_RXR_DM 2| AH51
250 mA 2 _=PP1V25_SOM NB VCCD HPLL
‘ AN2 |\oop HPLL w
W8 [oen pe PLL | vITLF1| A7 NB VITLF CAP1
- = | vrTLRe| F2 NB_VTTLF_CAP2
; VITLF3| AHL  NB_VTTLF_CAP3
150 mA > _=PP1V8_S0_NB VCCD LVDS a1 8 £C1913 1C1912 1C1911
\—EVOCDJVDSI S 0. 470F —L g 470F —L g 470F
M2 oo Lvosz | ] A A )
—‘; CERM X5R 2 CERM X5R 2 CERM X5R
402 402 402

NB Power 2
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oM T
u1400
CRESTLI NE

AL3 |vss1 FCBGA vssi100| AVR4
ALS |vss2 (9 OF 10) vss101| AVR9
AL7 lvss3 U) Vss102| AVB2
A24 |yssa N Vss103| AV
AA21 |ysss Vss104 | AW
AA24 |ysse > Vss105| AY10
AA29 |yss? Vss106| AY24
AB20 |vsss vss107| AY37
AB23 |yss9 Vss108| AY42
AB26 |yss10 Vss109| AY43
AB28 |yssi1 vss110| AY45
AB31 |yssi2 vssi11| AY47
ACLO |vss13 vssi12| AY50
ACL3 |vssi4 vss113| B10
A3 |vssis vssi14| B20
AC39 |vssie vssi1s| B24
ACA3 |yss17 vssiie| B29
ACAT7 |yssig vssi117| B30
ADL |vss19 vss118| B35
AD21 |yss20 vssi19| B38
AD26 |yss21 vssi20] B43
AD29 |yss22 vss121| B46
AD8 |yss23 vssi122| BS

ADAL |yss24 vssi123| B8

ADAS |yss2s vss124| BAL

¢ AD49 lvss2e vssi2s5| BAL7
AD5 |vss27 vssi26| BA18
AD50 |yss2g vssi127| BA2
ADB |yss29 vssi2g| BA24
AE10 lyss30 vss129| BB12
AE14 yss3i vss130| BB25
AE6 |vss32 vssi131| BB40
o AF20 lvss3z vss132| BB44 o

AF23 |yss3a vss133| BB49
AF24 \yss3s vssi134| BB8
AF31 lyss3e vss13s5| BC16
AR |yss37 vss136| BC24
AGB8 |yss3g vss137| BE25
AA3 |vss39 vss13g| BC36
ARAT |yssa0 Vss139| BAO
AGB0 |vssa1 vss140| BC51
A8 vssa2 vssi41| BD13
AHA0 |vss43 vssi42| BD2
AHA1 lvssas vss143| BD28
AH7 lyssas vss144| BD45S
A vssae vssi145| BDA8
A1l lyss47 vss146| BDS
AI13 \ssag vssi147| BEL
AJ21 \yssa9 vssi4g| BE19
AJ24 \ysss0 vssi4g9| BE23
AI29 |ysss1 vss150| BE30
AJ32 |ysss2 vss151| BE42
AJ43 |ysss3 vssi152| BES1
AI45 |ysssa vss153| BE8
AJ49 lyssss vss154| BF12
AK20 |ysss6 vss155| BF16
AR21 |ysss7 vss156| BF36
AK26 ysssg vss157| BGL9
AK28 |ysss9 vss158| B&
AK31 lyss60 vss159| B4
AK51 |vssel vss160| B&R9
ALl vsse2 vssi61| B&39
AML1 lvss63 vss162| BAA8
AML3 |vsse4 vss163| BB
AMB |vss65 vssi64| BE1
AV vsSs66 vss165| BHL7
AVRL |vsse7 vss166| BH30
AVAS lvsses vssi67| B#4
ANL lysse9 vssieg| BH46
AN38 |yss70 vss169| BH8
AN39 |yss71 vssi170| BI11
AN43 |yss72 vssi71| BI13
ANS |vss73 vssi72| BJ38
AN7_|/ss74 vss173| BJ4
AP4 |vss7s vssi174| BI42
AP48 |yss76 vssi175| BJ46
AP50 |vss77 vss176| BK1S
ARL1 |yss78 vss177| BK17
AR2 |yss79 vssi17g| BK25
AR39 lyssgo vss179| BK29
ARA4 |yssgl vss1g80| BK36
ARAT |yssg2 vssig1| BK40
AR7 lyssg3 vssig2| BK44
AT10 |vssga vss183| BK6
AT14 lyssgs vssig4| BK8
AT41 lvssse vssigs| BL11
AT49 |vssg7 vssig86| BL13
AUl vssgs vss187| BL19
AU23 |yssgo vss1gg| BL22
AU29 |yss9o vss189| BL37
AR |vss91 vssi190| BL47
AU36 |vsso2 vssi91| C12
AU49 lysse3 vssi192| C16
AL lyssos vss193| €19
AV39 |yssgs vss194| C28
AV48 lyssoe vss195| €29
AW |ysse7 vssi96| 33
AWL2 \yssog vssi197| C36
AWLE vss99 vssiog| A1

oM T

Ji1

J16

J24

J28

J33

J35

J39

T43

VSS199
VSS200
VSS201
VSS202
VSS203
VSS204
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W = RED _ i
e Crestline LVDS Support __ =PP1V5_S0_NB_VOCD_CRT
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—CRT GRE — — =PP3V3_S0_NB_VCCSYNC
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GMCH Gr aphi cs Core Power
oo _=PPVCORE SO_NB_GFX
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TP_LAN R2D<2> C20 |LAN TXD2 g | GNNE* | AF27  CPU | GNNE_ L [T 10 8
LAN ENERGY_ DET AH21 GLAN_DOCK*/ GPI OL3 INT*~AE24 CPU INIT L QoD 10 47 53
INTR_Ac20 CPU | NTR oD 10 5
oz GLAN_COWP D25 |GLAN_COMPI RO N |yAHI4 SB_RCIN L
25 GLAN_COVPO N |_apes CPU_NM o 10 5
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- TP_PCIE A D2R N P27 _|PERNL U2300 DM ORXN|_\27 DM _N2S N<O> ] o o
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PCle Mni Card wupm PCLE MNI_D2R P F26 |PERPS DM _CLKP|_T25 SB CLKIOOM DM P s
(AirPort) oo PAE MN_R2D C N E29 |PETNS
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. =PP3V3_S5_SB USB L oM 1 RoowP| Y24 DM _IRCOW R 13422
Eth t r o s oy PCLE_ENET D2R N D27 |PERNG/ GLAN_RXN 1% 1/ 16W M--LF 402
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R2400* R2402* R2404* R2408* Ni neveh- GLCI o 35 qor PG E_ ENET _R2D C N 29 |PETN6/ GLAN_TXN INT PD USBPOP|_G2 USB_EXTA P > erna
10K 10K 10K 10K a7 35 PCIE ENET_R2D C P C28 |PETP6/ GLAN_TXP INT PD USBPLIN__H5 USB M NI _N 34 86 . .
% % % % < - = - - = <D AirPort (PCle M ni-Card
M:_lg'\év M:_lg'\év M:_lg'\év M:lg'\év - INT PD USBP1P|_H4 UsB M NIl _P > 34 5 ° ( e n rd)
402, 402, 402, 402, o soqg—y—oPl _SCLK_R €23 ISPI_CLK INT PU INT PD USBP2N|_H2 USB_EXTD_N 44 86
e socos_SPI_CE_R_L<0> B2 Jspi_Csor © | inrpo useP2P| L USE_EXTD P SR . External D/ VAN
TP_SPI _CE R L<1> E22 * 3 USB_CAMERA N 44 86
R401 | |'R2403 | |'R2405  |'R2407 | |'R2409 SP-CSLTINT R % Mo s USE CANERA P ye:ind Camera
10K 10K 10K 10K 10K o soqm> SPI_SI_R D23 |sPi_mosi 1wt pu @ N o Uemman ke USE TR N B =
¥ ¥ 10 ¥ %ﬁlﬂ@’ e @ SPL_S0 F21SPI_M SO T PU T o UsaPap] USB_IR P 2w 'R
5 > 5 > ) > 5 > 5 > I NT PD @ 7 80 86
INT PD USBPSNL_K2 USB_TPAD_N 80 86
1y USB_EXTA_OC L AI19 oo+ Lint Po UsBPSPL KL USB TPAD P @@ . Ceyser Trackpad/ Keyboard
1 @om—SB_GPI A0 AGL6 ~OC1*/ GPI 040 [INT PD USBP6N| L3 USB_BT_N (B 0 o | h
5 USB EXTD OC L AGL5 ~OC2*/ GPI 041 INT PO USBP6P|_L2 USB BT_P B 0 5 Bl uet oot
56 13 qom—VWOW EN AE15 OC3*/ GPl 042 — | INT PD USBP7N|_Mb USB_EXTB_N (B 3 o |
» o PM_LATRI GGER L AF15 HOCA*/ GPl 043 USB J | INT PD USBP7P| M4 USB_EXTB_P @ s Bxternal B
79 13 (OO} EXTGPU_LVDS_EN AGL7 ~OC5*/ GPI 029 % INT PD  USBPSN|_M2 USB_EXCARD N (B o
1 om—SB_GPI B0 ADI12 ~OC6*/ GPI CBO INT PD  USBP8P|_ML USB_EXCARD P B 3 8 ExpressCard
s 13 TRy USB EXTB_OC L AJ18 HOC7*/ GPI OB1 INT PD USBPON__N3 USB_EXTC N @ 3 5
a5 38 EXCARD_OC L AD14 Jocs* userop| N2 USB_EXTC P = External C
g USB _EXTC OC L s Jocor LINT PD 34 86
(A USBREI AS* 1 E2 R2414 NOTE: USBP[ 0- 9] P/ N have internal 15K pull-downs.
R24062 UseRei AS| F3 e USB_RBIAS 13502
L5t15 C A
1
NOTE: GNT[O0-3]# have internal 20K pull-ups
enabl ed only when PCIRST# = 0 and PWROK = 1
MT If used, ensure GNT2# is not | ow when PWROK
rises, or PCle ports 5 & 6 will be disabl ed. T T T T T Tl A v~ e e ——~— T T T T T |
U2300 \ SB BOOT BI OS SELECT |
o7 s gy PCl_AD<0> D20 |ADO | CH8M REQD* |5 Ad PCl _FWREQ L (TR 20 %8 57 | |
o7 sogg—y PCl_AD<1> E19 |ADL BGA INT PU GNTO* |5 D7 PCl FW GNT_L o 8 57 | 1/ E| GNTO#
o7 s @y POl _AD<2> D19 e (3 oF6)  REQr/ePicsolEls POl _REQL L o N Boor LPGepl L | LR Wb il !
o7 35 g PCl _AD<3> A20 |aD3 INT PU GNT1*/ GPI O61[,c18  TP_SB_GPI 061 = o | LPC 1 ‘
o7 sogg—y PCl_AD<4> D17 |AD4 REQ*/ GPI c62jyB19  PCl _REQR L g 24 o N |
o g~ PCl_AD<5> 221 a5 INT PU GNT2*/ GPI 53| F18TP_SB_GPL 0B3 R2415 ! sp| 0 |
o7 s ey PCl _AD<6> A19 |Ao6 REQ8*/ GPI G545 AlL__ ODD_RST 5VTAL Ly o e 5% ! |
o7 a0 oy POl _AD<7> c19 a7 INT PU GNT3*/ GPI 65|, Cl0 _TP_SB_GPI 065 e B ‘ |
o PCl _AD<8> A8 |Ane 5402 | NOTE: GNTO# HAS INT PU; ENABLED ONLY WHEN PCl RST#=0 AND PWROK=H
5SS pa an<os 16 Jaoe & Geeorhar PO _C BE L<0> R2415 pull.down on GNTO# | _ _ _SPI_CSUA HAS INT PU (NOMNAL=20K, SIMLATION-15K-350 |
o ngery POl _AD<10> A2 |ap10 Geerrels POl _C BE L<1> P — selects SPI ROM by default.
57 38 (B PCl _AD<11> E16 |AD11 aBe2x,Fie PCl _C BE L<2> B % o7
o7 38 PCl _AD<12> Al4_|AD12 oBes*|yE17  PCl_C BE L<3> 38 87
> =
o ngery POl _AD<13> e _|aoia A . =PP3V3_S0_SB PCl
87 a8 P AD<14> * 24 38 87
& Pdl Al5 |AD14 | RDY* |5, C8 PCl _| RDY_L o> o 2 PCl_FRAMVE L R2423 2 8.2K
o snggy POl AD<15> B6 |AD15 PAR|_ D9 PCl _PAR 38 67
N o7 2a _PCl_I RDY_L RZ2424 4 2 8 2K
87 38 PCl _AD<16> Cll |AD16 PCI RST* | G6 PCl _RST L 728 -
E> oo PCl _TRDY_L R2475 2 8.2K
57 38 PCl _AD<17> A9 |AD17 DEVSEL*|yDi6  PCI _DEVSEL L 24 36 67 o7 e 2
R e PCl _STOP_L RZAZ06 1 2 8.2K
o @y PCl_AD<18> D11 |AD18 PERR* |5 A7 PCl _PERR L CBD 24 30 7 o7 38 24 *
wr sz PCl_SERR L R2427 2 8 oK
57 3 PCl _AD<19> B12 |AD19 pLock* |,B7  PCI _LOCK L 20 57 o *
E> B> PCl _DEVSEL_L R24728 2 8.2K
57 38 PCl _AD<20> cl12 |AD20 SERR* |, F10 PCl _SERR L 24 36 67 o7 e = *
peimg a:ing or a0 20 _PCl_PERR L RZ430 4 2 8. 2K
o 2@y POl _AD<21> D10 _|AD21 sTop+|,ci6 PCl _STOP L B 2 30 o7 PCl LOCK L RZ2429 2
o e cas_PCL_AD<22> o |ame2 TRov o POI_TRDY L oy e o o e R0432 . 8.2K
o snggy PCl AD<23> F13 |AD23 FRAMVE* |, A17  PCl _FRAME L (B 24 3 o7 o7 30 2a _PCl_FW REQ L 1 2 8.2K
or 50 o> POl _AD<24> El1 |AD24 w20 POL_REQL L RZ431 4 2 8.2K SB PCl, PCle, DM, USB
o7 3 CE> Eg Amggz E13 |anes PLTRST* |, AG24 EI(';T gﬂg;M < Qe o2 PO _REQR_L RZA33 2 8. 2K SYNC_MASTER=T9_NOMVE SYNC_DATE=01/ 25/ 2007
o7 3 AD< E12 |AD26 POl CLK|_B10 20 88
" PG TaDears 12 hos e BT PMVE L @ e LNT_PI ROBROA L gﬁgg L 2 82K NOTI CE OF PROPRI ETARY PROPERTY
o7 sy PCl _AD<28> A6 |AD28 :: : INT PLROC L R24A38 p 8- oK THE_ L NFORVAT| ON QONTAINED HERELN | S THE PROPR! ETARY
o gy PCl_AD<29> E8 |AD29 o NT PLROD L R2439 2 8 2K AGREES o T R OaNG e | NG THE POSSESSER
o7 sngEy PCl_AD<30> D6 |AD30 R2440 | TO MAINTAIN THE DOCUMENT | N CONFI DENCE
PCl _AD<31> s 24 | NT_Pl RQE L 1 2 8.2K
87 38 (BT A3 |AD31 s 2a INT_PIROE L RZ24471 1 2 8. 2K Il NOT TO REPRODUCE OR CCPY IT
57 24 I NT_Pl RQA L E9 PIR@*IMERRWI/FPIRQE*/@IQ E8 I NT_PI RCE L e 57 42 20 ODD_PV\R E_ L RZ2447 1 2 8. 2K 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
o7 20 B INT_PIROB L B5 ~PI RQB* PIROF*/ GPl a8y Gl1 | NT_PI ROF_L B/ 24 87 ) . . STZE | DRAW NG NUVBER REV.
o7 2agary L NT_PIRQC L C5 Pl RQCH PI RQG*/ GPl oy F12 DVI _ HOTPLUG DET am Provide a pull-down on this GPIOif not used. D 051- 7520 B
o7 50 2agg—y 1 NT_PI RQD L A10 Pl RQD* PIRQH/ GPl o6jyB3  ODD PVWR EN L ooT 2 42
FireWre | NT* APPLE | NC. SCALE SAT o
NONE 24 109
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25225 _=PP3V3_S0_SB GPI O

s =PP3V3_S5_SB _GPI O
'R2500 'R2 RIb10 "~ | ?R2535
551 'R25 * * * 2
I TS A 2K53 Il?O2K504 1R()2K506 ?%510 R2532 10K R251%%2 21Ro2|<534
5 5 6 50% 5% 59% / i
ey ey ey e ey e oM T wibs 7t Wi < oy
2 2402 2402 2402 2402 2402 U2300 aoz1 1 aoz1 1402
o s q@y SMB_CLK 26 cHs
R251%2K1 R251501 R25521 R25472 R2505" R2507* v a5 Gy SVB_DATA fmg 2@&; I4 %‘E‘\SM ssiiﬁggj g: g; 2E gi}//?_gfgiwm En g
o8 o8 8 o0 o S D S SLRESEL L amiquneiem 1 To s e a1 o8 e T
W 1/ 16W 86 48 AC17
W L M W W L « noey_ SVB_NE_DATA ar1s o) N g | §B saTasce el carl acls TVOUT_MIX L o303
@ 1) CLK14| A SB _CLK14P3M Tl MER ] w0 5
s PMR_L AF17 R * é cLk4s| G5 SB_CLKA8M USBCTLR a0 s
7 15 45 7 (OO} Em §$§R2$A-II_— L F4 [SUS_STAT*/ LPCPD* d SUSCLK|_D3 SUS_CLK_SB oo
152 7 T AD15 ~SYS RESET* SLP s3*|yac3  PM SLP_S3_L OO 7 36 40 45 66
167 T PM BMBUSY L AGL2 ~BMBUSY*/ GPI D SLP_s4*|,AF21  TP_PM SLP_S4_L
w7 25 7 oy LI NDACARD GPI O AG22 JSVBALERT*/ GPI OL1 sLp_ss*[,Apis  PM SLP_S5_L oD 7 4 46
%0 29 7 (OOT} Em §$EZ(DZIU t AE20 JSTP PO */GPI 15 § S4_STATE*/ GPl (6|, AHR7 ~ PM S4_ STATE L [T 7 45 60
%0 20 7 ¢OOT} AGL8 STP_CPU*/ GPI C25 PWROK|_AE23  PM SB_PWROK amy 7o
4 .
a7 45 7qgry—PM CLKRUN_L AHLL HOLKRUN*/ GPI B2 @ DPRSLPVR/ GPI 016 _AJ14 PM DPRSLPVR D 7 16 50 8 ';?TE :WD;DEEEE\T/RFxsslrxPIZDlOEGPEUEMFI(_)ED
35 54 [T FS‘TES\éﬁ:(E L AEL7 ~WAKE* BATLOW |, AE21  PM BATLOW L s s .
PRt RO AF12 |SERI RO E PM_LAN_ENABLE nust renai n deasseted
PM THRM L ACL3 {THRM 2 ey pureTe L2 PM PWRBTN L am Egtl | chcCLS_fB, VctcLiANS_? ind VccLAN1_05
ve been u or at |eas ns.
2 7 ry—YR_PVWRGD CLKEN AJ20 [VRVPWRGD g LAN_RST*|nAH20  PM LAN ENABLE amy7 s P
TP_SB TP7 A22 [tP7 & RSVRST* |[,A7 _PM RSMRST_L . (T7
38 PCl _PME FW L
25 TR _ ._FW_ AJ8 |TACHL/ GPI OL CK_PWRGD| _E1 CLK_PWRGD o =
SMC RUNTI ME SO L s _SB_GPlI 06 AJ9 |TACH2/ GPI 0B See note bel ow R2'150204K1 1|§2K525
D EWAKE SO L A9 [TACHs/ GPI O7 CLPWROK|_E3 =SB_CLI NK_MPVROK 7y K 10
45 13 m AEL 1/16W 1/16W
6 GPI 8 M- LF M- LF
2 omp LAN_PHYPC AC19 |GPl 012 SLP._MpAJ2s TP _PM SLP M L 402, 2402
20 25 o EXTGPU_RST L AGB |TACHO/ GPI OL7 -
SB_GPI 018 AH12 |GPI 018 o CL_cLKo|_E23 CLI NK NB CLK @ =PP3V3_SOMAOL_SB CLI NKO ,
;g g(B:LGDI 0 AE11 |GPI O20 INT PD % o c_ckil AE18 TP _CLINK WAN CLK — 'R2526
_SCLOCK AGLO_|SCLOCK/ GPI 022 2
. SATA B_PWR EN L AFDS_|oRT_STATEO/ GPI Q27 S o_patao|_E22 CLI NK_NB_DATA PR 3, 24K
»» _FVWH MFG MODE ADL6 |QRT_STATE1/ GPl (28 & CL_pATA1| _AF19  TP_CLI NK_W.AN DATA 1’16""
2 o SB_SATA_CLKREQ L AGL3 [SATACLKREQ / GPI 085 - 242"
SB_SLOAD AF9 |SLOAD/ GPI 088 Q cL_Vvrero|_D2a s SB_CLI NK_VREFO
25 §$$QOJT<2> AJ11 |SDATAQUTO/ GPI CB9 '5 cL_VREF1| _AH23 v SB_CLI NK_VREF1
QUT<1>
ADLO SDATACUTL/ GPI 048 INT U GL_RST*|,A123  CLINK NB RESET L pm sesr '‘R2527
SB_SPKR AD9 |SPKR I NT PD ‘11“23
MEM LED GPI cp4| A127  ARB_DETECT L @ 2 1716w
w7 . NB_SB_SYNC L AJ13 |MCH_SYNC* 8 | ME_EC_ALERT/GPIOl0|_AJ24 SB GPIO10_CL1 s 62"
TP SB TP3 121 |tPs It U = EC_ME_ALERT/ GPI 014 AF22  SB _GPI Ol4_CL2 25
Test access required VOL_EN/ GPI 0ol AGL9 3 WOL_EN
for XOR chain testing.
Fe26ok
NOTE: | CH CLPWRCOK i nput nust be PWRGD signal for —
PP3V3_SOM PP3V3_SOMAOL, PP1V8_S3M PP1V25_SOM W 184 =PPavs S5 SB CLINKL .
PP1VO5_SOM PPOV9_S3M and PPOV9_SOM sz, .
If ME/AMT is not used, short CLPWROK to PWROK. R2528
= /6w
M- LF
2402
'R2529
4, 53K
1/16W
aTA B R2530 _=PP3vs S0 SB GPIO ... 202"
25 PWR EN L 1 2
1%
1/16W
R2531 Mos —
w2 PCl_PME_FW L 1 10K,
116w
“l Regoe
SB_GPI G6 1 2
2 ANN .
27255 _=PP3V3_S5_SB /76w
R2597 Vios™
22 EXTGPU RST_L 1 10K,
'R2511 1%
10K oW
??ﬂlew 402
62" R2536
2 —
g PMR L TI0K =PP3V3_S5_SB 8 25 27
ARB DETECT L - 1%
FWH MFG MODE 25 oW R2544
NOSTUFF | ARB_ONLY 02 8.2K B Pw |V'g GP i
1R2512 1R2516 s 25 _PM BATLOW L 1W\/2—' S t y I C), C:I | nk
Ou 1w SYNC_NMASTER=M/5_M.B SYNC_DATE=04/ 02/ 2007
%:'iew lllGW R2545 M5
s i LAN PHYPC CI0K NOTI CE OF PROPRI ETARY PROPERTY
1% TE&I NFCRM‘\TI ON CONTAI NED HEREI N | S THE PROPRI ETARY
%éig‘é/ R2598 ACREES o THE ForLOA NG T | NG THE POSSESSCR
L 1OK | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
— s _SB GPILO10 _CL1 1 2 Il NOT TO REPRODUCE OR COPY I T
R2546 %/{:11“?!/ 111 NOT TO REVEAL OR PUBLI SH | N WHOLE OR PART
. SB GPLOl4 QL2 . TOK ) 402 STZE | DRAW NG NUVBER REV.
— — e D 051- 7520 B
NE-LF d} APPLE | NC. e = =
e 25 109

8 7 6 5 4 3 | 2 1




6

4

A23

AAT

A25

AB24

AC11

ACl14

AC25

AC26

AC27

AD17

AD20

AD28

AD29

AD3

AD4

ADS

AE12

AE22

F15

nunbers from | CH8M Max Power

U2300
I CH8M

(5 OF 6)
oM T

L26

P29

R11

R12

R15

AJ29

Estimates Rev 2.0, doc

6 uA SO-G3

1 mA SO- S5

657 mA

47 mA

1080 mA

(VCC1_5 A total)

10 mA

19 mA SO,

63 M ML & WOL

23 M
80 mA

1 m

28 27 23

27 24 23

#610194.

PP3V3_G3_SB_RTC

AD25

IVCCRTC

PP5V_S0_SB_V5REF

PP5V_S5_SB_V5REF_SUS

N
|V5SREF
7

\VSREF_SUS

PP1V5_S0_SB_VCCl_5_B

U2300
I CH8M

BGA
(6 OF 6)
oM T

PP1V5_SO_SB_VCCSATAPLL

J23

J24

K25

VCcCl_5_B

VCCA3GP

VCCSATAPLL

=PP1V5_S0_SB_VCCl1_5_A_ ARX

=PP1V5_S0_SB_VCCl1_5_A ATX

VCCl_5_A

=PP1V5_S0_SB VCCl1_5_A

VCCl_5_A

AC10

ATX

AC9

N
IVCC1_5_A
3

AA6

N
IVCC1_5_A
3

G12

G17

CC1_5_A

=PP1V5_S0_SB_VCCl_5_A_USB_CORE

=PP1V5_S0_SB VCCUSBPLL

AC7

AD?7

~
IVCC1_5_A
s

D1

VCCUSBPLL

TP_VCCLANI_05_I NTERNAL_REGIL

F1

VCCl_5_A

SENP

USB CORE

F17

VCcl_5_A24

TP_VCCLANL_05_I NTERNAL _REG2

Gl8

N
VCCLAN1_05
B

=PP3V3_SOMNOL_SB VCCCL3_3

F20

N

PP1V5_S0_SB_VCCG ANPLL

@1

A24

VCCCL3_3
2

VCCGLANPLL

=PP1V5_S0_SB_VCCG . AN1_5

B27

=PP3V3_S0_SB VCCG.AN3_3

B28

)

B26

COGLANL_5

A26

IVCCGLAN3_3

GLAN POVER

Al3

=PPVCORE_S0_SB oo

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

VCCP CORE

=PP3V3_S0_SB VCC3_3_VCCPCORE .

| DE

=PP3V3_S0_SB VCC3_3_I| DE 827

PCl

=PP3V3_S0_SB_VCC3_3_PCl o2

— |/ w—— —w

VCC3_3

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

VCCPSUS

AC18

AC21

AC22

VCCSUS3_3

AR0

L

AH28

VCCPUSB

=PP3V3_S5_SB VCCSUS3_3_USB ;.

VCCSUS3_3

BB

(VCC3_3 total)

1130 mA

23 M

50 mA

442 mA

32 m

11 mA SO,
1 mA S3-S5

117 mA SO,
44 mA S3-S5

(VCCSUS3_3 total )

NOTE:

VccHDA and VccSusHDA can be 1.5V or 3.3V
dependi ng on VIO of HD Audi o interface.

Current figures provided assune 1.5V.

SB Power
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Il NOT TO REPRODUCE OR COPY I T
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F19
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2 1

I CH VCCRTC BYPASS I CH VCC_PAUX/ VCCLAN3_3 BYPASS I CH VCC1_5_A/ ARX BYPASS
=PP3V3_S5_SB (1 CH RTC 3.3V PWR) (1CH LAN |/ F BUFFER 3.3V PWR) (1CH LOJ C&l O ARX] 1.5V PWR)
=PPSV_S5_SB I'CH VBREF_SUS Filter & Fol | ower PP3V3_G3_SB RTC =PP3V3_SOMADL_SB VCCLANZ 3 B s =PP1V5_SO_SB VCCL 5_A ARX

(ICH Ref erence for 5V Tol erance on Resurme Wl | |nputs) 0.6 uA G e 1?3 x Sg {& AD :: —PP3V3_SOMAMOL SB VocoL3 3 — 1 e
‘D2702 Ty T e T T - | PLACEMENT NOTE: L2711
/| BAT54DW 1C2729 11C2730 PLACEMENT NOTE: C1Ce2719 'PLACE < 2.54MM OF SB ON SECONDARY OQ‘ 10%";
3 SOT-363 ?EQ}UF f— ?EC}UF ' PLACE CAP UNDER SB NEAR PINS '@ —— ?go}UF ' 3.56MV ON PRI MARY NEAR PINS AE7..AJ7 2 éM
2 xg}f 2 xg}f 'F19 AND G20 D ]2 xg}f ********************
PP5V S5 SB V5REF_SUS . 402 o 402 1
Y B = )
= 1 m SO-S5 g S T S T T T T T T - L -
S L A | PLACEMENT NOTE: = | | DE/ V BYP, —_ I CH VCCL_5_A/ ATX BYPASS
18y | PLACEMENT NOTE: ‘ | PLACE CAPS NEAR PIN AD25 OF SB (lc'& PE/E Io/cg_g. 3v éﬁ% 5 (1 CH LOG C&l O ATX] 1.5V PWR)
J§?| |PLACE C2704 < 2. 5AMOF PIN G4 OF SB oo 5 .. —PP1V5_SO_SB VOCL 5 A ATX
' ON SECONDARY S| DE OR 3. 56MM ON PRI MARY' | CH VOCSUS3 3 BYPASS — .0 _=PP3V3_SO_SB VCC3_3_I DE e
- -~ - -~ """ - - - - - - - - -t MmN 2 2\v/ Wby s oD Do oo o oo = |l e anan A | Bl ACENENT NS T T T T T T 1
(1 CH SUSPEND 3. 3V PWR) pLACENENT NOTE: ‘ Jicz725 1080 mA < Etﬁi“’f“l E% oF SB ON SECONDARY OR (1:5;14
B = =PP3V3 S5 SB VCCSUSS 3 | PLACE < 2.54MVM OF SB ON_SECONDARY CR o F i '3.56MM ON PRI MARY NEAR PIN ACL. . AC5 2 Og‘/
=PP3V3_S0_SB '3.56MM ON PRI MARY NEAR PI NS AA3...Y7 2 g}{ o | o oV PREIVARY REAR PR AL A . M
=PP5V_S0_SB ICH VBREF Filter & Fol lower T T e s T L ‘ 482 8
(ICH Ref erence for 5V Tol erance on Core Wl | |nputs) 1 g217U:F’$:1 1%:217&?:4 L 2 | CH USB ORI VCCL 5 A BYPASS
% EEJSQ%N ~ 2 ;g:z |2 ;g:z (1 CH USB CORE 1.5V PWR)
6 S s 0 02 .0 _=PP3V3_S0_SB VCC3_3_SATA o _=PP1V5_SO_SB VCCl_5_A USB CORE
O | T e R
PP5V_SO_SB_V5REF ., 117 mA SO / - PLACEMENT NOTE: = " PLACEMENT NOTE: ‘ JiC2738 | PLACEMENT NOTE: ‘ JiC2712
RESR-VY BFFES: 44 A o3. 55 1| | PLACE CAPS NEAR PINS ACLS8..AH28 PLACE < 2.54MV OF SB ON SECONDARY ' ot UF "PLACE < 2.54MM OF SB ON SECONDARY OR ot UF
TAGESS 1 m § ****************** "OR 3.56MVl ON PRI MARY NEAR PIN AD2 ' |2 gg{’ '3.56MM ON PRI MARY NEAR PI NS F1..M 2 4§§
UF —— - - - - - - = - - - - - - - - - - - - - - - - - e - L e !
0% | PLACEMENT NOTE: | CH USB/ VCCSUS3_3 BYPASS
%R 2| ' PLACE C2703 < 2.54MM OF PIN Al6..T7 OF 8. g (1 CH SUSPEND USB 3. 3V PWR) ~ = | =
go,\l ,SE, z PABY, S,l I?E,q? ,3 ,5§W ;.\! I?Rl, M,AR,Y _o! 3 265 _=PP3V3_S5_SB VCCSUS3_3_USB f | CH VCCUSBPLL BYPASS
= o (ICH USB PLL 1.5V PWR)
,,,,,,,,,,,, ]
' PLACEMENT NOTE: I 5‘:2733 442 mA 25 =PP3V3_S0_SB VCC3_3_DM 10 m .. =PP1V5 SO SB VCCUSBPLL
wEEACEBCAP NEAR PINS + — ] U PLAGEMENT NOTEE T T T T T s ch737 7777777777777777 B
R L B PAE oAb ~ 72 54M OF SB ON SECONDARY | — Queh OF Etﬁg“’g‘;l'g'o,zgm PIN DL OF 5B’ 1G2r15
,,,,,,,,,,,,,,,,,,,,,, 1 2| 'OR 3.56MM ON PRI MARY NEAR PI N AF29 \ zxg}f zigg
PLACEI\/ENT NOTE: L e 402 %38
' PLACE C2700 & C2705-07 < 2.54MM OF SB , i
' ON SECONDARY SI DE OR 3.56MM ON PRI MARY, | Ivos 3 BYPASS = =
' DI STRI BUTED BETVEEN AA25. . V23 I CH PCl =
********************** LT e B S R (ICH PCl 1/0 3.3V PWR)
L2700 ( o : ) —PP3V3 SO SB VO3 3 POl 50 mA w0 =PP1V25_SO_SB_DM
» =PP1Vv5_s0_sB FERR-330- OHM 1. 5A PP:IEV'\E‘S ) tSEB g/grcml_s_s 23 20 26 o SEESVS SU SR VS S P — T T T T 739
837 mA LYY L2 = 3 m PLACEMENT NOTE: R
0805- 1 NBRE Béﬁﬁ‘éw 657 mA 102726 1C2727 12728 'PLACE < 2.54MM OF SB ON SECONDARY , —— 28UF
C27001|, 1 C2705 |1 C2706 Q7 0aAE” Lo L vAE OR 3.56MM ON PRI MARY NEAR PI N AE29, |2 8.3V, wer
220UF —— 22UF —— 22UF —— 2. 2UF % —— 109% —_— % e - - - - - - - - - - - - - - - - oo 805-3
W | - 2eUF T L 20UF - 2 250 R R
Y 2 2 giz%\r\ﬁst 2 gggmst ‘é‘gé‘ﬁ 202 202 202 €L
(‘%s =4 805- 3 603 =
CRITTCAL L4 e« oy | CH CORE/ VCCL_05 BYPASS
1 " PLACENENT NOTE: L= (1 CH CORE 1.05V PWR)
i ‘ BS;RHB£EAL;N Pa SECTian oF S8 1130 mA » _=PPVCORE_SO_SB
=PP1V5_SO_SB VCCGLANL 5 ., . AR ERS AS TR L
— 80 mA —
,,,,,,,,,,,,,,,, T | CH VCCHDA BYPASS 1C2718 [+ C2702
PLACEI\/ENT NOTE: 1 513277'356 (1 CH I NTEL HDA CORE 3.3V/ 1.5V PWR) {{’}UF f— {{’}UF
_PLAGE C2736 NEAR PIN B27..A26 | —— g/t 32 m « s =PP3V3RIV5_SO_SB_VCCHDA 2 452 2 452
2 cRm (@1.5V) L |
PLACEMENT NOTE: o e272r Ll
= 'PLACE < 2.54MM OF SB ON SECONDARY ot UF " PLACEMENT NOTE: L=
'OR 3.56MM ON PRI MARY NEAR PIN AC12, |2 g | PLACE CAPS AT EDGE OF SB'
I CH VCCGLANPLL Filter = I CH V_CPU_| O BYPASS
(1CH GLAN PLL PWR) | CH VOCSUSHDA BYPASS (ICH CPU 1/0 1. 05V PWR)
_ , PP1V5_SO_SB VCCGLANPLL . (1'CH I NTEL HDA SUSPEND 3.3V/ 1.5V PWR) 1 m 2220 _=PP1VO5_S0_SB CPU | O
- 33 m -
fffffffffffffff 11 mA SO / s _=PP3V3_S5_SB 3V3_VCCSUSHDA
Etﬁ?@gsz NEAR PIN A24 L& 1M S3-85 s - C27241 |1C2723 |1 C2722
,,,,,,,,,,,,,, T 39%, (@1.5V) , PLACEMENT NOTE: 1 C2741 T 'FUE o UF ,,? LU
2 kv PLACE < 2.54MM OF SB ON SECONDARY | 05 UF ?Lézf T T (fg:f T, 8
'OR 3.56MM ON PRI MARY NEAR PIN AD11, |2 ﬂ&gg ggggﬂ R R
,,,,,,,,,,,,,,,,,,,, X
N = 'PLACEMENT NOTE: = =
| CH VCCSATAPLL Filter
| PLACE NEAR PINS A AC24 OF SB
L2702 (1 CH SATA PLL PWR) C P‘E, ,E',A o '\,ls, 92,3 z C,2 ,,,,,
RZZBS 10UH 100MA PP1V5 SO _SB VOCSATAPLL 2
1 2 PP1V5 SO SB VCCSATAPLL E 1 (VY Y L2 | RECK, W BTHEG:
e M NCRERR-W BTHES: 380 47 m 0805 47 mA
VDR VOLTAGESLSY C27351 c2717
S 1008 ——1UF
' PLACEMENT NOTE: 64 g{z &3
'PLACE CAPS < 2. 54MM OF SB ON SECONDARY  © 402
"OR 3.56MVl ON PRI MARY NEAR PI N AJ6 ‘ _
”””””””””””” = SB Decoupl i ng
I CH VCCDM PLL Filter SYNC_MASTER=T9_NOME SYNC_DATE=01/ 25/ 2007
. %LZJ'Z%BSA (1CH DM PLL PVR) NOTI CE OF PROPRI ETARY PROPERTY
RZZOO ’ : PP1V5 SO SB V PLL 26 THE | NFO?MQTI ON CONTAI NED HEREI N | S THE PROPRI ETARY
o M L (ryyz KW DTHEG: RECPERTY R AR SR T i PasSESsaR
1/510/5W VAL TAGEST 5V : g% 23 M 29 1 1 7 23 m | TO MAI NTAI N THE DOCUMVENT | N CONFI DENCE
Méblé; C2170%§ P gzo 1(L)JF Il NOT TO REPRODUCE OR COPY | T
ISLACél\/iEI\IT 7N6TI75 ”””””” a ngg’z 5 ;gg 111 NOT TO REVEAL OR PUBLISH I N WHOLE OR PART
X M
' PLACE CAPS < 2.54MM OF SB ON : 6 STZE | DRAW NG NUVBER REV.
SEOO\IDARY SIDE OR 3.56MM ON PRI MARY D 051- 7520 B
= d} APPLE | NC. = — =
e 27 109
Current nunbers from | CH8M Max Power Estinmates Rev 2.0, doc #610194.
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coi n. Cel | Connect or RTC Power Sour ces Pl at f or m Reset Connecti ons

CRI TI CAL D2805 Ppiv.{& ?EB_ RIC—w e Unbuf f er ed
BMD2B- ACHKS MO TE- LE- SN- M BATSADW | UNPAGESSBPTH=0. 2 mm
g WMR-SM . _=PP3V42_G3H SB RTC R22§|96 860
O2— R2800 L1 D 1 2 o, SB RICRST L oo 7 2 PLT RST L 1100, B RESET L
5% 70249 7 D ynKE_BASE=TRUE oD 7 ¢
1K 16! — 5%
1 : PPVBATT 2 1 __PPVBATT RTIC R 4 N3 R2805! MDY 1C2806 R2861 16
2 M NERERR- W'BWEB 3 5% M NNk W'BREB m LT 1M oz v L0, Moo FW PLT RST L
VOLTAGE=3. 3V M:lg,\gv VOLTAGE=3. 3V NC_5/ne ndZ NC M:lg@ gg’a AAA oo 50
_5 2 1 5%
3 | NOTE: R2800 and D2805 form the do “ I ’ Heost 862
O : ubl e- 1 40 1100, swvc LRESET L
51850487 fault protection for RTC battery. C28107";J 1 = ) [ 7 +
%U%:: SB_SM | NTRUDER L oy 25 R2863 Mg-lgw
2
£ B 1 2 DEBUG RESET_L o 7
5%
1 Wigw 864
40 1300, |iopLT RST L o
R2865 ity
0 40.
LAA2 ENET_RESET_L o =
e
Ho> LCDBKLT_PLT_RST_L

SB RTC Cryst al System Reset "Button" - =

. =PP3V3_S5_SB PM

R2810
s _SB_RTC X1 1 0 2 SB RTC X1 R 1R2825
5% 10K
R2811* 4E1)§¥v CRI TI CAL | TP&XDP g/ogilﬂév MJXed G:X GDU ReS et SUppOr t 2883
1%'0\/4 810 — NC R2826 |2 s =PP3V3_SO_RSTBUF RS
WPy 32. 78K =10 NC 10 [y XDP_DBRESET L 1 2 . PM SYSRST Ly - 25 s \ ‘ e
2 5% oM T
Q) u2883 20%
- SB_RTC X2 Y Res20 (2883 - o Ve -
1 4
SI LK_PART=SYS RST 2%, o o fAveas? 2 S CRITICAL

This part is never stuffed, g/géu: R2885 A s RST L AND GPU PGOOD L 2|,

it provides a set of pads 2 PM ALL GPU PGOOD 1 19K, opu PGQOD RC 6| 132 Y

on the board to short or 70 % [ /\% 8 4

to solder a reset button. = 1ELe 4
ON POVER UP: LR R2886" JiC2885
This delay ensures that GPU cl ocks o 047UF
run before GPU is rel eased fromreset v L 2 }{)M
(RC shoul d reach schmtt trigger 2 402
threshol d at approx .8 ns nom nal :

VRVPWRGD | nvert er PWROK Circuit * Mo manmeeres

RST_L_AND _GPU_PGOOD
=PP3V3_S0_RSTBUF

s _=PP3V3_S0_SB PM s _=PP3V3_SO0_SB PM 8
1C2830 C2814(F) 1 EXTGPU_RST_SW ‘ ) s MGZ4VHC1IGD8 R2881
}Z’)LUF O-Ci% R2880 U2880 o GPURESET R L 1, 2 GPU_RESET_L o * %
2 G 405"1 o EXTGPURST L 1,9, 2 EXTGPU RST_QUAL L | 2 > i
» 5% 1P
| 1 oy 2880 ’ w02 [==SPU DOCENABLE _gon,
f— GPU_| CENABLE _RC — =GPU HPD ENABLE 76
1 > §4/HC1C00 s 15 0 7 oy VR_PWRGOOD_DELAY 1 S MgZavHC1eo8 c% {'7’ —BASE=TRUE = jieeind
U28301%_ VR PWRGD CLKEN gy 7 25 U28\ PM SB_PVWROK oy 7 5 25 EXTGPU_RST_HW i 1C2882 GPU_| CENABLE_RC is used to isolate
o o VR_PWRGD CLKEN_L 2 o a0 45 oy ALL_SYS_PWRGD . 2 o R2887 ' 9:,001UF certain GPU signals fromthe rest
3 3 1R2840 o EXTGPU PWR EN 1 0, L 2 S%;%g,v, of the system RC prevents. glitch
R2841" 10K > A - that woul d otherw se be injected
10K %"1&\4\/ oW 1 into isolated signals due to sharp
= N{: 2402 ON POVNER DOWN: - reset edge and isolating FET Cgs.
b5, This ensures that GPU is put into
reset while chip is still powered H
and ol ocks are still running. PCl Reset Connecti ons
- R2890
PCl _RST_L 1309, pa FwRsT L
g Y oD -
118w
“’{Za?
CPU VCor e ForcePSl SB M sc
SYNC_NMASTER=M/5_M.B SYNC_DATE=03/ 19/ 2007
w0 WRUPSL L — IM/P6 PSI_L gy NOTI CE OF PROPRI ETARY PROPERTY
THE |NFCRNAT| ON CONTAI NED HEREl N | S THE PROPRI ETARY
AgES TO THEPEBFLWI\ET ING. THE POSSESSOR
| 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

SIZE DRAW NG NUMBER REV.
D 051- 7520 B
d} APPLE | NC. SoATE ST =
NORE 28 109

8 7 6 5 4 3 | 2 1




2902
R2901 FERR-120-OHM 1. 5A —pp3v3_SOM CK505 , 20 s
2

PP3V3_SOM CK505_VDD48 . 1,22, 1
VCLTAGE-; 3V gm Slo/é) 0402
=3 C29091| |1C2910 ¥ 12011
0.1UF TOUF 40
Y 8%y &
B b I%ﬁ
402 6!
.2901 =
w0 20 s _=PP3V3_SOM CK505 FERR- 120- OHM 1. 5A
1YY Y2 PP3V3 SOM CK505_VDD CPU_SRC |, PP3V3 SOM CK505_VDD PCI
o402 BT e SRS GITES: 2
C29100 1 C21900F1: 1 1 C2}9U(g2 1 C2}9U(g3 1 C2}9U(g4 1 C2}9U(25 1 C2}9U(26 C2911;2: 1 ngllié 1 1 %)2314
106, —— 0 == Y49 p— 1V == Y49 p— 1V == Y49 o 7P R v — )
RS Eq 3 e e MR e g R Fégv
402 603 402 402 402 402 402 402 402 603
03 = =
FERR- 1 o- OHMW 1. 5A R2900 R2902
LYY Y L2 Ppshve s%r%%%(g&;os VDDA R 12,2 2 Psths S%gﬁ%l(gOS VDDA Ppshve SOM 0<505 VDD REF , 1A 2
0402 mm 5% R :3mm 5%
MON%A@V 1461)§\£V W%A@V C2]900F7: i 1 ngu?:s MON% g@% ngllé 1 Jic(%j-?:lG 1461)§\£v
oy - Y iy i
&5 4058 N 405 &35
= o 9 35| 3 N5 &8 =
CRI Tl CAL |
Y2901 2 g’ "oy ng One 0. 1uF per power pin (place at pin).
NEED TO CHECK CAP VALUE 14, ‘3D1‘8218 8 gw g\ g gx One 10uF cap per rail.
1T
5X3. 2-SM
989 1C2990 MT
" ?p[: pal _sTop+ 5,56 PM STPPCI _ L am s
c%g‘gﬁ? 2 @ " 42900, crusrer s PM STPCRU_L e > From | CH
% 3?3? &N cpPu_0* |y44 CK505_CPUO_N oo o s
- 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 Ty 88
CG0s XTAL QU 50 pxra_our PU_1_noH_42_CK505_CPUL_P o o > GVCH Host O ock (FSB/ 4)
CPU_I TP*/ SRC_10* 436 CK505_CPU2 | TP_SRCI10_N o %0 5
 _PP3Va S0 CK505 = o~ OK505_ESBTEST_MODE s jes e mest vepe & 1 PPy Gs05_CPU2LI TPLSROLO P oo » | TP/ XDP Host O ock (FSB/ 4)
XoP | FWPC 33MHz 00 20 qom CK505_PCl1_CLK 57 lpai 1 SRC_0*/LCD CLk* |5 11 CK505_LVDS N T 0 o0 i
R2903!| Spare 33Mz o w0 o CK505_PCl 2 CLK 58 lpar 2 SRC_0/LCD_CLK[_10 CK505_LVDS P o = s > GMCH Di splay PLL B 100MHz (Int GFX)
10K { SMC LPC 33MHz o % @om CK505_PCl 3_CLK 63 [pa_3 +|,14 CK505_SRCI_N
M;Sé‘} Spare 33MHz o0 0 gmy_CK505_PCl 4_CLK 64 lpci 4 S:(;Ell 14 CK505_SRCL N o o
402,| Spare 33M+z o 0@y K505 _PCI5_CLK FCTSEL 65 POI_S/ FET- 5B CReo 1v 9 COK505 CLKREOL L @:: o GPU PCle 100MHz (Ext GFX)
00 20 CK505_Pal FO_CLK_I TPEN [ Linda/LPG+ 33MHz 68 pai £ or1 TP EN (1 NT PO NT PO - - @
< I CH PO 33ME CK505 POl FL CLK ) SRC 2+, 16 CK505_SRC2_N [T 50 58
o % @ POFL src 2| 15 CK505_SRC2_P oD w0 o > ICH DM/ PCl e 100MHz
- D fg@ﬂg gggg gg‘A 47 sa ke 3+ |, 19 _CK505_SRC3_N o 0 o
T = se.a 18_CK505_SRC3 P oD, <0 = >Ex ressCard / Spare 100MHz
(FrFRR,3 59 OK505_CLKREGB_L et p P
SrRc 4*|y22 CK505_SRCA_N o % e
sRc 4| 21 _CK505_SRCA_P 20 8
e e g 20 SBSATA CLRREQ L oD > | CH SATA 100MHz
46 |vss_cPu SrRC 5*|424 CK505_SRC5_N oo w0 5
src 5| 23 CK505_SRC5_P a0 88
62 |, osng GMCH DM / PCl e 100MHz
66 |Vss pai (?LnFrR% % 60 NB CLKREQ L am e >
52 lvss rer SrRC_6* |27 CK505_SRC6_N oD %o e
. S e T oD = PCle Mni Card (AirPort) 100MHz
VSS_SRC (?lrﬁR»E-’%%* <IN 30
* | 30 7/_N 30 88
o o 1 133' 3 =+ (PR 40 OK505_CLKREQY_L < >0 NOTE: Pin 40 was PGVODE on SLGBLP537. Do not pull |ow
: SRC_8* |32 CK505_SRC8_N [T 20 8 on SLGBLP537 or device is set to CK410M node.
0 1 0 200. 0 src 8| 33 CK505_SRC8_P 30 88
5 . . e (G0, 24 OK505_CLKREGB_L % >Yukon PCl e 100MHz
1 0 0 (333.3) DOT_96%/ 27M SSp, 7 CK505_DOT96_27M N oo %0 50 > GMCH Di splay PLL A 96MHz (I nt GFX)
L 5 L 1000 por_se/27M_6_CKS05_DOT96_27M P oD = (O 27MHz Spread & Non-Spread for Ext GFX)
’ CKPVWRGD PD* [, 2 CLK_PWRGD ks From | CH
1 1 0 (400. 0) 48MFs A4 __CK505_48M FSA T %0 o I CH USB/ Audi 0 48MHz
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*) @PU_STOP*|,53 TP _GPU STOP_L o TP or GPU PGOOD
NOTE: Pin 53 was REF_1 on SLGBLP537.
(*) CLKREQ# internal pull-ups/downs only on SL&AP101, not SLGBLP537. C:l
ock (CK505)
FCT_SEL| PIN 6 PIN 7 PIN 10 PIN 11 SYNC_MASTER=T9_NOME SYNC_DATE=01/ 25/ 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_0+ SRC _0- (For External Graphics) THE_ L NFORVAT| ON QONTAINED HERELN | S THE PROPR! ETARY

PROPERT’ APPLE COVPUTER, | NC. THE POSSESSOR
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5

| 4 | 3

CLK Term nati on

CLKREQ Control s

|
| |
. . . . | |
(Note: HOST/ SRC/ GFX clock termination renoved. Silego SL8GL.P536 or equiv. support only) | .. —PPGV3 SOM CK505 :
NO STUFF |
,,,,,,, 1 :
77777777777777777777777777777 i on St rar R3046 |
- CK505 Configuration Straps | e » ump CX505_CPLO_P _ s8Ry P — 1 o oween OB ‘
\ \ = [y CK505_CPUO_N = o e = A ‘ e no stur |
| | CPU HOST 167/ 200MHZ) | fot R304
FCT_SEL (GFX cl ock sel ect) ‘ ‘ 1D
‘ PM STPCPU L 1 |
| - _ | I 50
| 2 s _=PP3V3_S0_CK505 | e 20 [y OK505_CPUL_P — F%E%NB P OO 7 14 88 | N{:ww :
! 1 ‘ CPUL_N — FoB CLK NB N oD 7 1 o0 ‘ Silego SLG2AP101 has internal pull-ups oh all
‘ R3067 ! "SR o GVCH H(BT 167/ 200MHZ) ‘ CLKR%Q# pins. Support for SL8G.P537 or equiv. only. ‘
I Nglg | ( | NB and SATA CLKREQs are not remappabl e (and thus :
t shown here).
‘ v ‘ XDP CLK P 13 83 00 : e EXCARD (;_KREO L — CK505_CLKREQB_L 2 :
: ey CK505_PCl 5_CLK_FCTSEL : s 2 rmy_CKB05_CPU2_| TP_SRCLO_P — ALK P oo | o+ (> EXCARR. G — _ L o |
| TP_SRCI0_N _ XDP_OLK_N — CLKRECE L ) ‘
I | o 20 [y OK505_CPU2 VAKE_BASE=TRUE 167/ 200 ) | - I MEN‘IMSEI__IIf(UREEO L CK505 Q6 o> ‘
| ‘ (e T ‘ =ENET_CLKREQ L ENET CLKREQ L — CK505_CLKREGB_L om0 |
! ‘ I ® MD—— — WAKE | Ame L |
| FS A, FS B, FS C (Host clock freq sel ect) | ! TP CK505 CLKREQZ L . CK505 CLKREQY L oy N
| - | e 20 [y CK505_LVDS_P _ Ng CLK100M DPLLSS P ooy 7 22 o0 | i yBe It = |
| w1 s _=PP1V25R1VO5_S0_FSB_NB | T CK505_LVDS_N = N Ol K100M DPLLSS_N o : U OC k t | i
‘ N 080! ‘ (I'nt & x LVDS 100MHz) | GP CI Ga ‘
[ R3080 [ STOP L TP_GPU STCP_L oD
I %5 | | E - BASE=TRUE |
18W I SLG2AP101 _ L 2
: R3081 Wi, Reos2 : w20 [y CK505_SRCL_P _ PEG_CLKI00M GPU P —— | Raoe \PEG,QLKREQ | CK505_OLKREQL L gry |
EL<0> 1, 0K 2 g oKks05_FSA . 1,0, 2 CPU BSEL<0> - CK505_SRC1_N _ PEG CLKlOOM GPU_N . ‘ |
I 02 16 13 orpNB_BS| I ™ MOKE B ulew SLGBLP537 |
[ 510/8}4\/ . *Ef/g'\év (FROM CPU FS_A) [ (GPU PCl e 100IVHz) | e 6 |
‘ (TO MCH FS_A) 4 R3083' — ‘ ! 2 050w e |
! : ‘ I SOT- 363
| R3033 “’{igz ‘ " o oy CK505_SRC2_P _ SB_CLK100M DM _P - | 250 0 [y PMLALL_GPU_PGOCD 2 : C
| LY 2 | s 25 oy CKB05_SRC2_N — SB CLKlOOM DM _N oD 24 o0 | |
| R3032 | ‘ (I'"CH8M DM 100MHZ) i |
| - | L
33 SLGSLP537 |
! CKB05_48M FSA 1 2 | SB CLKASM USBCTLR o 5 ‘ |
5 200B _48M | [
8 PCl E CLKI00M EXCARD P o | U3050
| (TA FROM CK505) #p¥ (TO | CH8M USB 48WVHZ) ! 2 [rmy_CK505_SRC3_P — LES e__@N | UB050 |
: : o 20 [y OK505_SRC3_N = POE q@llzg%%gy—m——@“ * | GPU CLK27M 1|1 S7°  smle PM ALL_GPU PGOOD ;26 ol
| | ( Expr essCard 100MHz) | L APLOL 5 s S o ke |
| w14 s _=PP1V25RIV0O5_S0_FSB_NB | : R305Q" 2| oo N - K -
‘ ‘ _ B _CLK100M SATA_P 25 58 0
\ R3084" | o » > CKS05_SRCA_P = 5 N o ! 18w 3 . GPU_ CLK27M GATED gy s
| 1K | o 2 [y CK505_SRC4_N — SB CLKlOOM SATA T | 2k, m |
! %}Eg R3086 | (I"CH8M SATA 100MHZ) i Soso |
w R3085 ab, ‘ . ‘
1K O 2 cPU BSEL<1> 00 | e
| = comPB-BSEL<L> A2 SRR ~ < : > CK505_SRC5_P NB_CLK100M POIE P o 7 16 0 | [ sccoLresr |
5% 2R 88 29 _ _ — 10V |
| (TO MCH FS_B) i rR3087:| ¥ (FROM CPU FS_B) | w0 20 CK505_SRC5_N _ NB CL%O_WUPG EN [ 7 16 00 | & |
1K [mms |
‘ 2Bl | (GVCH PEG/ DM 100M-Z) | — |
! CK505_FSB_TEST_MODE 1P | ‘
” 02 NC7SB3157P6X
‘ 5 o ‘ N _P : GPU_CLK27M SS 1le1 S0 seLle |
\ (TO CK505) 1 \ o o [y CK505_SRCB_P _ PCIE OLKIOOM M o 2 K= |
: i : w 2wy CK505_SRC6_N — PCI E CLKlOOM M NI w .mo | SLGzAS:EE,Oél dlae s g
|
[ w15 =PP1V25R1V05_ SO _FSB_NB | (W RELESS PCl e M NI 100MHZ) | R3 3 |
| NO STUFF | | ) | | - a GPU_CLK2TM SS_GATED oy, o
* | - LF P E
: R3088 : w2 (s, CKB05_SRC7_P _ Tp_PCLE_CLKIOOM SRC7P | 102, LEE%U;':) |
_ 5} PCI E_CLK100M SRC7N | I |
| wf%z 090 | o 2 [rmy_CK505_SRC7_N ) 10 |
‘ R3089 2 RB0 | ( FW 100 VHz ) : || |
| 10 10 o NB_BSEL<2> 1 K2 L k505 Fsc | L 1 2 CPU BSEL<2> (w0 e | | i oly GPUSS_EXT i
| 5% o8 [ ! - Ei |
| (TO MCH FS_O) host R3091l Wt (FROM CPU FS_C) | 1+ » (o CK505_SRC8_P _ POLE CLKLOOM ENET_P o 5 o R
‘ R30S TR b : w 2wy CK505_SRC8_N _ PCI E CLKlOOM ENET_N v a T 6 ,C, < |
| |
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00 20 ey USB_EXTB_N 9 10 SYS_ONEW RE B 4 45
w0 26 USB_EXTB_P 11] 12 ALS GAI N L as w
L 3 = =
o 21 ey USB_EXCARD N 15 16 LTALS_QUT Qo 7 5
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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) ) )
-_=PP1VZ_ENET_PHY_ Notink: 17 mA Modink: 130 M c3700: 13701 |1C3702 |t1C3703 |1C3704 |1C3705 |1C3706 |1C3707 |1C3708
Signal aliases required by this page: ps: ps: 4. 708 — ::(f oA UF ::(f AU = ? o UF ::? o UF ::? gUF == 0, 001UF —— 0, 001UF —— 0, 001UF
- =ENET_CLKREQ L (NC/ TP for Yukon EC) 100 Mops: = 203 mA 100 Mops: 150 mA &V > 18 > 189 > 18 > 18 > 18 > 38 2 590 2 3%
- =ENET_VMAI N AVLBL (See note by pin) 1000 Mpps: 426 mA 1000 Mops: 290 mA 503 485 485 485 485 485 5 5 5
BOM options provided by this page:
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
NOTE: See bottom of page for C k- § ke
instructions for dual Yukon EC / oLk am ok c0 M C3710: [rC3711 [1C3712 [1C3713 [1C3714 [1C3715
Yukon U tra schematic support. ps: ps: 4.7 — —— 0, JUF ——0, JUF  —— 0, 1UF —— 0, 001UF —— 0, 001UF
100 Nbps: 4 mA 100 Mops: 70 mA o3 2 18 2 18 2 18 2 WY i
1000 Mops: 4 mA 1000 Nbps: 80 mA ngg"T X35 X35 X35 o=l o=l
720 1
» =PP1VBR2V5_ENET_PHY FERR-120- OHM 1. 5A =
[ 1YY Y L2 PP1VBROVS ENET_PHY_AVDD
0402 M N-REER-W BHFES: 2 T
Yukon EC (2.5V) Yukon Utra (1.8V) R g C3720: 1C3721 |1 C3722 |1C3723 [1C3724
o 1ink 62 . No Iink o m (EC: 2.5V) 4. 7'5)8';“ — 0. JUF -0 1UF ——0 1UF —-0. 00IUF
i nk: i nk: 6230 . . . T
10 Mbps: 108 mA 10 Mbps: 30 M ngg";( 2 %%;f 2 %%;f 2 %%;f 2 é%g“"
100 Mops: 126 mA 100 Mops: 40 mMA
1000 Mops: 218 mA 1000 Mops: 150 mA
s =YUKON_EC PP2V5_ENET
Yukon EC: Alias to PP1VBR2V5_ENET_PHY_AVDD, add 1x 0. 1uF & 1x 0. 001uF caps
Yukon Utra: Alias to GND S 5053 ANAZ <99 o 33323 )
N = NN P~} - N ™ ~ m760
anoy BEBE FESF 3 HEEEREEY 4
299992 zzz2z2z oY oW
o 2 comPCLE_ENET_D2R_P C3735 1|2 ~ ecamzsv — §588 402
0. 1uF | [ 10% 16V SR 402 o POLE_ENET_D2R C P 49 |tx p TT GAL LOM DI SABLE* [ 10 ENET_LOM DIS L
w2 o POLE ENET D2R N C3736 1|2 e PO E_ENET_D2R C N 50 [rx N CR TI CA
_ 0. 1uF | [10% 16V XrR 402 BOMOPTI ON=OM T VAUX_AVLBL| 12
PLACENMENT _| NGrE Pl ace C3730 cl ose to southbridge. U37OO swTcH VAauxL 9 NC
o2 oy PO E ENET RRD ¢ P C3730 1|2 £ - Must be hi gh in SO state (can use PP3V3_SO as i nput)
9. 1uF | [T0% T6v 6R402 o PCLE_ENET_R2D P 54 |rx p 88E8058 VMAIN_AVLEL| 47 =ENET_VMAI N AVLBL
o2 oy POLE ENET_ R2D C N C3731 1|2 «» PCl E_ENET_R2D N 53 |Rx N & swToH vea] 11 NC
0 1 F ‘ ‘ 10% 16V X5R 402 A’\lALm
PLACEMENT_NOTE=Pl ace C3731 cl ose to southbridge. PCl EXPRESS EC. CTRL25 CTRL18| 4 TP_YUKON CTRL18
5 30 [Ty PCl E_ CLK100M ENET_P 55 |REFCLKP CTRL12| 3 TP_YUKON CTRL12 o
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 om=ENET_CLKREQ L 42{CLKREQ* EC: NO CONNECT LED_ACT |59 NC 1R37 65
as 25 qompPCLE WAKE L 6{WAKE* LED LED_LI NK10/ 100* |60 NC 99K
" LED_LI NK1000* O_Q NC l/ 16W
s TR ENET_RESET L 5~PERST’ LED_bUPLEX* |63 NC 2402
87 37 ENET_MDI _ P<0> 17 |vDl PO
o (1 PY) sPI_po_34 NC
o7 v ¢ors ENET_NDI _N<0> 18 |MDi N0 - (P o o3 NG =
- ENET MDI P<1> 20 o p1 (1PY)  sPI_cLkl 37 NC
o oy ENET_MDI _Ne1> 21 o (1PY  sm_csi 36 NC
MEDI A
(1PU)  VPD_CLK| 38 YUKON VPD_CLK
:: :@E E“E¥ % Zzgz ;3 ﬁf; V8 (1 PU) VPD_DATA| 41 YUKON VPD DATA
o o7 cpry_ENET_MDI_P<3> 30 |voi P3 (1PD) TESTNODE 46 VPD ROVI
or srcay ENET_MDI _N<3> S S — ey 31 VDI N3 TEST/ RSVD RSVD_24| 24 NC
5§ MODEL=EMPTY 5§ MODEL=EMPTY SIS MODEL=EMPTY 5§ MODEL=EMPTY RSVD_ 25| 25 NC .
'R3740 R3741l 1R3742 R3743l 1R3744 R3745l 1R3746 R3747l s rmy—ENET_CLK25M XTALL 15 XTALI MAI N CLK RSVD_29 29 NC
49. 9 9.9 42 9.9 4 9.9 4 9.9 % o ENET_CLK25M XTALO 14 a0 THRM. PAD RsvD_43|_43 NC : 8:317U§:O R3780* ‘R3781
16 16W "15 16W "16 16W "16 16W - — Q] 4.7K 4.7
e M: AR M: S S e M: B S e M: i : 3 . i EEE
% ! !
ENET_MDI O ENET_MDI 1 ENET_MDI 2 ENET_MDI 3 gV 4022|2402
ne_2nct, M T spals
1 1 1 1 L NC__tINco U3 780 .
—— 0. 001UF —— 0. 001UF —— 0. 001UF —— 0. 001UF o M2AC08SCH
2 gé\ém 2 gé\ém 2 gé\ém 2 gé\ém e iy
02 02 02 402 CRI Tl CAL
= = = = 4
PART NUVMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON B
338S0386 1 | C, 88EB058, G GABI T ENET XCVR, 64P QFN 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 TI 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=01/ 25/ 2007

To support Yukon EC and Utra on the sanme board: NOTI CE OF PROPRI ETARY PROPERTY
- Alias =YUKON_EC PP2V5_ENET to PP1VBR2V5_ENET_PHY_AVDD, add 1x O.1uF and 1x 0. 001uF caps PROPERTY O ASPL ECUPUTER T NG THE | POSSESSeR
- Use O-ohmresistors or variable supply to provide 1.8V or 2.5V to =PP1V8R2V5_ENET_PHY AGREES TO THE FOLLOWNG

and magnetics. Can also use BCP69T1 connected to CTRL18 pin 4 for internal VR | TO MAINTAIN THE DOCUNENT | N GONFI DENCE
- Connect =ENET_CLKREQ L to clock generator via 0-ohmresistor (BOVOPTION: YUKON_ULTRA) Il NOT TO REPRODUCE CR CCPY I T
- Use YUKON _EC and YUKON_ULTRA BOMOPTIONs to sel ect stuffed part 111 NOT TO REVEAL OR PLBLISH | N WHCLE CR PART
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"ENET" = "S0O" ("S3" && "AC' && "WOL_EN') 810
NOTE: S3 termis guaranteed by source of R3800 & (B810, MJST BE S3 RAI L l\%zllolP D
SOT- 23
s =PP3V3_S3_P3V3ENETFET =PP3V3_ENET_FET ,
2 /s "D\ s
C3811 il
R3800" R3811* B ]
1%5 1%% L ?gg/,pawp 1G
R EpE 2 3R
2 . Regro | 3810
P PM ENET_EN ,_1%2 P3V3ENET_SS 2 Hl
) 801 i 4
G800 o B0
b .
o] e/ Puener ent WLAN Enabl e CGeneration
4 6 "WLAN' = " SO" ("S3" && "AC' && "WOW EN')
ED %OOZD\NX g NOTE: S3 termis guaranteed by FET & pul | -up source, MJST BE S3 RAIL
SOT- 363
66 45 40 25 7 [T PM SLP_S3_L 2 G‘}j PM WLAN EN L oo s
800 ’ ' 805 >e 805
2N7002 o ZI\WOOZ%VX-F = = 2N7002DW X- F
S KF SOT- 363 KF H SOT- 363
2 - VWOL_EN AN (PM SLP_S3_1) AN sile/2  WVOWEN am e e
4 4 1
AC EN L (AC EN 1) C
6
(D 800
s SOT_B%QZD\NX-F
57 46 45 40 [T SMC_ADAPTER _EN 2\c LS|
1
1.9V for Yukon U tra, 2.5V for Yukon EC
Yukon U tra requires 1.9V on its magnetics to pass conpliance tests
U3850
s _=PP3V3_ENET_AVDDLDO LREG_TP§;9501DRB =PPVOUT_ENET_AVDDLDO
1 [IN1 [08) i e . -
2 line CRITICAL  aurzl a | YUKON_ULTRA Utra: Vout = 1.912V
8 |EN NR/ FB c3855:| |'R3855 EC: Vout = 2.510V
GND THRMLPAD NG 3IFE - < 4R K 500 mA mex out put
\V . .
@ o N 2| |, M (U3850 limt)
o NC
nglgbe 1 ENETAVDDL_FB ,i ?L%FSSJ' B
— —T— 10%
6T 'R3856 2 &
CERM 30 1K 02
402 1%
lllGW
- LF
2402
Vout = 1.2246V * (1 + Ra / Rb)

Yukon Cryst al

ENET_CLK25M XTALI _ pyypy 2
CRITI CAL __ENET_CLK25M XTALO s
SM 3 zxgsw PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
25. 0000M
3 A 114S0363 1 RES, 31. 6K, 1% 1/ 16W 402, LF R3855 YUKON_EC
al2

C3188(:|‘»30i7 09 ::%EPS
3

5
By 2
Yukon Power Contr ol
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Power aliases required by this page:
- =G\D_CHASSI S_ENET

Signal aliases required by this page:
( NONE)

BOM options provided by this page:
( NONE)

s PPIVBR2VS5 _ENET_PHY_AVDD

‘PI ace one cap at each pin of transforner

Lcsgooicsgm Lcsgoz Lcsgos oy
RX3990

Fhe FE TR FE S
| | L

2
NONE
1000BT- 824- 00275 OM T New Ser i;s Rs required for European Tel ecom Conpliance o T
T3900 CRI TI CAL RX3991
XFR SM o1 ENETCONN_P<0> 1 2
o7 BT ENET_MDI _P<0> 1 16 A
3 AN 14 ENET_CTAPO EA%E
o7 5 qES ENET_MDI _N<0> 2 15 . ENETCONN_N<0> C\FJ2I3T9I 86L |
4 INCLOY  o- Ncgl 13 JIMB6113- P2054- 7F
?NCZS‘T) == NC3T2 117 F-Rr-TH RJ45
o 12 o TS
57 35BS ENET_MDI _P<1> 7 10 s ENETCONN_P<1> 9
6 E%T 11 ENET_CTAP1 .
2
57 35 B> ENET_MDI _N<1> 8 9 os ENETCONN_ N<1> 3
Transforners shoul d be SV VERD 4
mrror ed on o posi te 1000BT- 824- 00275 OM T 5
si des of the board T3901 CRI Tl CAL 6
o7 B ENET_MDI _P<2> 1 XFR- SM 16 .. ENETCONN_P<2p ;
3 E%T 14 ENET_CTAP2
10
—— O
o7 3B ENET_MDI _N<2> 2 15 os ENETCONN_ N<2> 12
_4 INC1 Y o- NC4| 18
LNCZSE & NC3l 12 514- 0277
o7 s g ENET_MDI _P<3> 7 10 o ENETCONN_P<3> Short shi el ded RJ-45
6 o 11 ENET_CTAP3
oM T
57 3B ENET_MDI _N<3> 8 9 91 ENETCONN_N<3> RX3910
S
SYM VER2 1 2
b2
oM T
R%(3911
R3900'| R3901'| |'R3902 |'R3903 L 2
7§ 7; %05 %9 Pl ace cl ose to connector @E
LYY %,{:}E‘év YE}EEV YE}EEV BGgARL 40 4
5 402, 2402 5402 =
1000PF
ENET_CTAP_COMMVON 1 || 2 =GN\D_CHASSI S_ENET oo ©
M NERESR-WY BFFES" 55 ™mn b
2
PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM OPTI ON %‘%:’g"
157S0030 2 XFMR, | SO, HALF- PORT, 1000T, 16P, SMD, 2MM T3900, T3901 CRI TI CAL

Et her net Connect or
SYNC_NMASTER=M/5_M.B SYNC_DATE=12/ 21/ 2006
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=PP3V3_S3_PCl

=PP3V3_S3_FW

Ji C4008 |1 C4009
14000 14001 (14002 |1C4003 |1C4004 /F — JuF
——iuE = luE o ——luF ——1uF TuF 2 g%}{ 2 g%}{
24 24 24 2} 24 402 402
402 402 402 402 402 > R40011 1R4002
- e 1 4. 7K 4. 7K
| 13 R|R(181| £|< | \—IF = 1718 AT
= WL | Tim|~ i MF- LE ME-LF
oo o 202, 2402
o7 2aqg—y PCl _AD<0> L12 lpci_apo PCl _DEVSEL_L[5N2 PCl _DEVSEL L gy o
w 2o PCl _AD<1> NL1 |pq Aot PG FRAVE LIL3 PCI_FRAVE L oy e
o gy PCl _AD<2> ML1 |pci A2 CRI TI CAL Pcl _aNT_LE3 PCl _FWGNT_L e or
o7 2aqg—yPCl _AD<3> N10 |pci_ap3 PCl_I NTA_LILB3 INT PIROD L oy 20 o0
o 2@y POl _AD<4> MLO |pc _ap4 U4000 PCl_I RoY_L K4 PCl _IRDY L B> 2 o7
o7 2aqgyPCl _AD<5> K12 pci_aps TSBS3AAZ2CZAJ PCl _PERR_LISL6 PCl _PERR L B 2 o7
w 2oy PCl _AD<6> M |pai _ans A PG _PMvE_LF4 PCI_PVE FWL prr
o7 2aqay PCl_AD<7> N9 |pci _ap7 (2 OF 2) PCI_REQ L|F3 PCl_FWREQ L mrmy 2 o7
w 2egors_PCl _AD<8> L8 pa _ame ol _REea LJ13  PCl_REQB4_L
o7 2aqg—y PCl _AD<9> MB |pc _ADo pcl_RsT_LRDL PCl_FWRST L iz
o gy PCl _AD<10> N6 |pci _ap1o PCl _SERR_LILL7 PCl _SERR L B 2 o
o7 2aqg—y PCl _AD<11> M5 |pci_aD11 pcl_stop_LILS PCl _STOP_L B 2 o7
o @y POl _AD<12> M |pci _ap12 PCl_TRDY_L|J5 PCl _TRDY L B 2 o
o gy PCl _AD<13> K9 |pai _ap13 pcl_Acke4_LINNL2  PCI _ACK64_L
o7 2aqg—y PCl _AD<14> K8 |pci_aD14
o @y POl AD<15> M |pci_ap1s PHv_cTLo-cTLo| F13  TP_FW CTL<0>
57 20 A PCl _AD<16> K3 |pai _ap16 PHY_ctLi-crLa| F12 TP _FW CTL<1>
o7 2agg—y PCl _AD<17> N1 |pci_aD17
o 2eqas_ PCl_AD<18> L4 |pa apis prv_po-mo| EL3  TP_FW DATA<O>
v 2eqery_PCl_AD<19> M2 |poi _apts Prv_p1-p1| EL2TP_FW DATA<1>
o7 2aqg—yPCl _AD<20> ML |pci _AD20
o gy PCl _AD<21> L1 |pa_ape1 pHy_p2| C13  FW DATA<2> @
w20 gers_PCl _AD<22> 34 |pai a2z Prv_ps| B9 FW DATA<3> o
w 20gors_PCl _AD<23> HB |pai _apes Prv_oa| BLOFW DATA<4> o
o7 20 Ay PCl _ AD<24> H4 |pci A4 pHy_ps| Cl1 FW DATA<5> a>
o7 2aqg—y PCl _AD<25> J3 |pai _AD2s pHY D6| B12 FW DATA<6> G o
20 (o PCl _AD<26> H2 |poi “apze Py o7 ALL_FW DATA<7> o
57 20 A PCl _AD<27> & |pai_aAp27 PHY_LcLk| B7 CLKFW PHY_LCLK T % 5
o7 2agg—y PCl _AD<28> Hl |pc _Apes PHY_LI NKoN|_B4 FW L1 NKON aw]
o 2aqary PCl _AD<29> Fl lpci_ap2e PHY_LPs| A2 FW LPS (B 0 5 .
v @y POl _AD<30> F2 leci _amso Prv_Lreq D4 FWLREQ D+ R4010
w 2o PCl _AD<31> G4 Jpa _ape1 pY_PoLK| B6  CLKEW LI NK_PCLK (g s a0 K
PHY_PI NT A3 FW PI NT N %9 00 i
o @y PCl_C BE L<0> N8pa _c BEO_L 4022
X o ugay PCOL_C BE L<1> MBpa c ee1 L Ree en L.C2  FW LLC PP1VBLDO EN L =PP1V8_S3_FW,
R4000 o neas PO _C BE L<2> K5]pa e L Rec1s o[ GLL
s o7 2aqg—y PCl_C BE L<3> K21pc _c BE3_L reGlg_1| G2
MF-LF
402, 5 %0 PCl _CLK33M FW D3 |pa ik sa|C3  FwWSCL SLu SLu
T FWPCI_IDSEL L2 lai i ose soa C4 FW SDA 2 gg\é gg\é
o 2aayPCl_PAR N3 |pci_par 485 485
GrsT LE4 FWG RST L
N MrUNC] AL FW MFUNC ‘
MI\/F?JRItC ;ze G RST* is clanped to VCCP
(St Fal bt il =i p=ttolto) 8%%5?%32333 a GPlO 1R4091|t must not be taken high
w uw I X when there’'s no power on VCCP
?}%w (K if VCCP and VCC are
1 L4027  aliased to the sane rail)

G RST*

assertion mn 2ns

(EW G RST 1)

7
ZI\WOOZ%OX- IQ
SOT- 363

=PP3V3_S3_FW, s,
‘R4071
10K
$ow
62" SMC RSTGATE L s
FWPLT_RST L
—FWPL am e
‘R4070
s 100K
$ow
i lo/s PLT GATED RST
6
070
2[\17002% X- F Q
SOT- 363 54{ /2
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o =PP1VO5_FW PHY R4135

2 PP1V95 FW PHY PLLVDD
s% TUNRERWRIES S5 |
C41301 041311 VCLTAGEIgs

Ll S Ig;gf

wo =PP3V3_FW PHY _ F34100

1 PP%V3 FW FEHY AVDD
%/%g‘év v 3.3V " JiC4F101 1 C4F102 1 C4F103 1 C4F104
W T T S
4058 4058 405 405
JiC4110 1C4111 |1 C4112 |1 C4113 |1 C4114
gg,olu': f—a f—" ::i = ::i =
B A Rl Rl Tl
402 402 402 402 402
R4120 =
1 1 2 PP3V3 FW PHY PLLVDD
d VAYAY MHE%E*WBEB;EM
Mf-l%él\év VOLTAGE=3. 3V ) m 1C4121
© — Sldsel S eslg 5 @
— 1= failal alT| sl <
. =PPVP_FW CPS 2§ S T S
R4155* |'R4140 L o o 5 é‘ 5‘ R4190" 1R4191 1R4161
R4142 390K 1K g § g S 8 1%50 6 ools No need for DS2 pul | -down on TSB83AA22A,
DSx Straps: w =FWPHY DSO 1 ey %;EW @ 3 M:Zx gvz z%iu\@’ z%iu\@’ as 3rd FireWre port is not pinned out.
o 2 2
Hi : Data-Strobe only (1394a). 8w FVPLY DSO 26 CRITI CAL Hi3 CLKFW LI NK_PCLK w0 o
Lo: Beta Mdde enable (1394b). Mhos" FWHY_DSl B8 g w4000 P - - o>
Strap via alias on port page. R411K45 2 % oy CLKFW PHY_LCLK GI3 | ak TSBB3/—E\$32CZAJ Pl NTL_ML3 FW PI NT [T 28
u =FWPHY DS1 2 1 (1 & 2) R4160
15w o0 50 [y FW LPS N13 || ps oNAl M2 NC K
M- LF FWLINKON R 1 2 FW L1 NKON B %
o0 3 > FW LREQ KIS LREQ LKON_ps2; L13 178w RA160 provides isolation between R4161 and unpowered LLC.
Power Cl ass: s =FVPHY_PCD N poy — TPAOP|_EL Ewo TP P i By o
\Y:8 MAX E2 41 89
Single-port / Desktop systems are Power Class O (' 000'). re | 22 IMA ( BUS HOLDERS TPAON <D
Mil ti-port Portable systenms are Power Cass 4 (’100"). - TPALP| J2 FW1 TPA P e
I mpl ement 1K pul | -up or pull-down on port page. K11 |pp TPALN 1 FW1 TPA N @@M o
FWPHY_BMODE L9 |BVODE TPBOP|_CL FWO_TPB_P Va:n N
TPEON_ BL FW 0_TPB_N Ga> 4 0 —PP1V8 FW PLYOSC
FWPHY_CPS AS IcPs ﬂ
rB1pl @ FW1 TPB P .
ey FW DATA<2> D13 |op TPEIN GL FW1_TPB N =g 'RA186
FW DATA<3> o] &7
3BLB> D3
50 GBS FW DATA<4> Cl0 | TPBI ASO| D2 FW O_TPBI AS
2@ EW DATAS5> c12 |ps TPeI As1| K1 FW 1 TPBIAS VoA=L o8
gy EW DATA<6> B13 |ps a =1.
w @S FW DATA<7> Bl1l |p7 TESTM L11 FWPHY TESTM
TESTW N._FWPHY TESTW R4162
FWPHY RESET_ L L10 |reser (1 PU) s VP RO %Z’ 34K e 20%
RO 16
A |se R AL3 FWPHY R1 240'2LW 98%%&9142 2 X5k
i i 1 R4156* e R421280 M
C4150 with internal |1 CA150 TOR B5 lsm g x| A9 FWPHY CLK98P304 1 2 PWPHY CLK98P304M R 3| CRITICAL | 1 o L
pul | -up provides —_— gljo 2uF 500 J Ly oUT  TRI-STING
PHY power-up reset. |2 GeaV Ry 16w o
435 402, o 402
2 2

FireWre PHY (TSB83AA22)

SYNC_MASTER=M/5_M_.B SYNC_DATE=12/ 04/ 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

| 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

SIZE DRAW NG NUMBER REV.
D 051- 7520 B
d} APPLE | NC. SCACE =T o3
e 41 109

8 7 6 5 4 3 | 2 1




8 | 7 6 5 4 3 2 1
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Power aliases required by this page:

- =PPBUS_S5_FWPWRSW (system supply for bus power)
- =PP3V3_FW LATEVG ACTI VE

- =PPVP_FW SUWNCDE (power passthru summati on node)

Signal aliases required by this page: FireWre Port Power Swi tch
( NONE)
BOM options provided by this page: CRI Tzléfgl- —— CSLLTZIGC@L
- FW PORT_FAULT_PU 260 R ea Diss
= SQa-LF 1. 5A- 24V =PPBUS_S5_FW FET ,
» SPPBUS_S5_EVPVRSW 3 8,2 PPBUS FW FWWRSWF 1 2 PPBUS FW FVPWRSW D 3
\<} ., . mm
R g NERWVEIRS 2T oime VHONERVERRS 3mn [,
'RA260 42601 I 5 PDS540XF
470K 0. 01yF i
IA%Y ‘B p
2402 oy
FWPWR EN L_DI V
IR4261
330K
%16W
5 SLF
FWPWR_EN L

Enabl es port power when nmachine |3
is running or on AC

%261
/87w F

bl Ty

57 46 45 50 [Ty OMC_ADAPTER EN S \¢

2DW X- F

VL=
N,
S

00 45 30 25 7 rmy_PM SLP_S3_L 2\c

Current Limt/Active Late-VG Protection

R4220 & R4225 PADS SHOULD BE ROUTED DI RECTLY TO MAX5944 SENSEA &
SENSEB PI NS RESPECTI VELY. SENSEA & SENSEB PI NS SHOULD NOT BE PART OF
THE MAI N CURRENT PATH

CRI Tl CAL
220
1231
CRI TI CAL S SOT323—83DS
+ =PPVP_FW SUVNCDE R4220
1 02 PPVP_FW PORTA | SENSE s O] s\ 2 PPVP_EW PORTA UF
0 ., . mm
_ %_gw W NG ST BES. 527 lvl VARSI 35
Lat e- VG Event Detecti on ’ 250 g
1%5944 !
, =PP3V3_FW LATEVG ACTI VE n Q‘gl oo, s
. PP2VA_FW LATEVG . 2 o GATE2A 14 FW PORTA_PVRCTRL
FW PORT_FAULT_PU ot 15 NG
R4211'| |'R4212 04; 'R4219 |'R4229 o e =
i = o 3 o 7 o s commy
422 22 > W4210 2 D4219 24b2 2402 3 JFAULTA_L GATE2B| 6 FW PORTB_PWRCTRL
4 —
P2v4_FWATEVG RC - Sl LMCr211 = 00 123 FW PORT FAULT L L Jranrs,  omEE T NC CRITI CAL RTcA
Y LATEVG EVENT L 2@ 1 A FW PORTPWR DI SABLE L D 42201 1C4225
FW.ATEGV_3V_REF 3 . o e L 50
WATEGV_3 vy I\/BR0540XXGL 04/323%2 - g%?;* 2 %\g
1 9 8 8
42111 R§213 2 g%‘ng Y5R CRI TI CAL 1 ) 4
1005%%):: 1%15}4\/ = R4225 N 1 -
Ry 2 ot R4210 = 1% 92% ppyp Fw PORTB | SENSE = PPVP_EW PCRTB_UF
P 200K Yo, MERERJYBIES 55 KRR Y BITES: 55
L 1 2 FW.ATEVG 3V_REF Hyst eresi s: 028w VrReESs! -257m VN -257m
15w 2.95V when port power is on
= ho5t 2.81V on late Vg event and port power is off

Current Limts

0. 020 ohm => 2. 4A

0. 025 ohm => 2A

0. 030 ohm => 1. 66A (Ideal)
0.033 ohm => 1.5A

CRI TI CAL

MAX5944 current limiter trips if integrator (counter) FirewWre Port Power

reaches 16. A new sanple (taken every 125 us) is weighted

as +1 if over the limt (at any point during the period) SYNC_MASTER=M’5_M.B SYNC_DATE=03/ 07/ 2007
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Power aliases required by this pa
- =PPVP_FW PORTO

- —PPVP FW PORT1

- —PP3V3 FW LATEVG

- =GND_CHASSI S_FW PORTOL

- =GND_CHASSI S_FW PORTOU

- =GND_CHASSI S_FW PORT1

- =GND_CHASSI S_FWEM _R

ge:

Signal aliases required by this p
( NONE)
NOTE: This page is expected to co

the necessary aliases to ma
FireWre TPA/TPB pairs to t
appropriate connectors and/
properly term nate unused s

age:

ntai n Configures PHY for:

FireWre PHY Config Straps

=PP3V3_FW PHY

p the a8
hei r - 2-port Portable Power O ass (4) =FWPHY_PCO
or to - Port "O" Data-Strobe only (1394A) =FWPHY_DSO
i gnals. - Port "1" Bilingual (1394B) s =FWPHY DS1 —

BOM options provided by this page:

( NONE)

NOTE: FireWre TPA/ TPB pairs are
constrained on this page.
assuned that FireWre PHY p

provi de the appropriate con

NOT

It is
age will
straints

to apply to entire TPA/ TPB XNets. . .
1394b i npl enent ati on based on ple Te r m n at I 0 n
FireWre Design Guide (FWDG 0.6, 5/14/03)

«» FW1_TPBI AS T

» EW0_TPBI AS

1 C4350

i

Pl ace close to FireWre PHY

1CA360
T

0402
FWB TPA L_P

PHYs require 1uF even though

FW spec calls out O0.33uF

FWB TPA L_N

1R4350 R43511

lA)

1%

1R4360 R43611

B wh Be wp

w s FWO_TPA P — FWPCRIO_TPA P .,
— BASESTRUE —

w s FWO_TPA N — FWPCRTO TPA N ..
— VARE_BASE=TRUE

w0 FWO_TPB_P __ FWPORTO_TPB P .,
— VARE_BASE=TRUE

ws FWO_TPB_N __ FWPORTO_TPB N .,
—  MARE_BASESTRUE

wso FW1 TPA P — FWPCRT1 TPA P .,
— BASESTRUE —

wsw FW1 TPA N — FWPCRTL TPA N ..
— MARE_BASESTRUE

wso FW1 TPB P __ FWPORTL TPB P ,,
— MARE_BASESTRUE

ws FW1 TPB N _ FWPORTL TPB N .,
— MARE_BASESTRUE

FWB TPB L_P

FW PORTO_TPB_C

0402

S| GNAL_MODEL=EMPTY
FW PORT1_TPB_C

1 C4354 R43541

= 556pF 499K ¢ | 55607 99K
Tz %k, w8 Wil
402 4023 402 452

1C4364 R43641

CRI TI CAL
18NH- 250MA

0402
S| GNAL_ MODEL=EMPTY

Lat e- VG Prot ecti on Power

« =PP3V3_FW LATEVG

R4390
1 33 2

02

PP2V4A_FW.ATEVG needs to be biased

to at least 2.1V for FWsignal integrity
and shoul d be biased to 2.4V for margin
R4390 should be 390 Chns nax for a 3.3V rail

w

SOor23

! VOLTAGE=2. 4V

CRI TI CAL

D4390
MVBZ5227B

PP2V4_FW LATEVG ,; .
B mm

mm

for
(Conmon to all

Cabl e Power

CRITICAL Note: Trace PPVP_FW PORTO nust handle up to 5A
. _=PPVP_FW PORTO  FERR 250- OHM n s __=GND_CHASS| S FW PORTOL
" " M ' : 1 2 __PPVP_FW PORTO
Snapback"” & "Late VG' Protection M N B MT MT
o« PP2VA_FW LATEVG 1CA304 TAGESS CX4300 » CX4301 1
: DO1uF SHORT 1
8y NRE RSHE 2
r BAVRIW R, F BAGIWR F | - e
001 OT 363 c4301 1 Or- 363 L m O 1
1 r; 0.01yE 5 P T 4
é }2{2 6 %}2{2—( 3 CRI Tl CAL 1394A
20 2
! 4 FLa399 CRI TI CAL
.+ FW PORTO_TPA_P 12 asm J4300
et %A
« FW PORTO_TPA N 2 3 o FW PORTO_TPA FL_P 6 TPo (TPA#)
CRI Tl CAL o FW PORTO_TPA FL_N 5 TPoy (TPA)
FL4301 o2 FW PORTO_TPB_FL_P 4 )
.+ EW PORTO_TPB P A o FW PORTO_TPB FL_N 3 TP s (TPB)
—_— ‘ (PPEW PORTO_VP) 1 VP
«+ FW PORTO_TPB N 2 (YY) 3 R VoD
DP4301 (GND_EW PORTO_VG) i
BAY9ODW X- F 7 J8 o |10
5 1
2 LR 514- 0255
6
C4302 i C4303 i 2 §E§M —
0.01yF 1 0.01uf
élb}{z élé}{z =GND_CHASSI S_FW PORTOL , .,
402 402 =GND_CHASSI S_FW PORTOU
‘ om T
- CX4302 E CX4303 E
RSHE 5 RS&E 5
NS NS
Cabl e Power
CRI TI CAL
L4310 . =
—PPVP FW PORT1 FERR- 250- OHM Note: Trace PPVP_FW PORT1 nust handle up to 5A
" " " ' - 1 2 PPVP FW PORT1 ws__=GND_CHASSI S_FW PORT,
Snapback"” & "Late VG' Protection 1 a 5 B
@« PP2V4_FW LATEVG C43 VALTAGE=3SY CX4304 CX4305 1
BA?/E?S’/&Q F T gg 2ot E T
- E E
4311 i Sor-363 2 NxE 2 NXE 7|
0. 01uf
HeT : = PORT 1
X =
DP4310 4 Bl LI NGUAL
4310 f BAVESDN - F CRI TI CAL
0.01yf L ¢—2 J4310
0y 6 1394B- UG31903
X F- RT- SML
402 T 1 10 C
« FW PORT1_TPB N L TPB-
(FW PORT1_BREF) 9 TPE<R> OUTPUT
« FW PORT1_TPB P 2 TPB.
(PPVP_FW PORT1) 8 VP
NC7 5| N
(GND_FW PORT1_VG) 6 VG
» EW PORT1_TPA N 3 TPA-
FW PORT1_AREF 5 TPa<rR> | NPUT
« FW PORT1_TPA P 4 TPAH
DP4311
BAYGODWY X- F NO_STUFF 10
.y 43191 3171 1 C4315 51450133
DP4311 0. 15;.15 [ 0. Olul{;f* == 0,,01uF
Gianzs i ik e &l
. 1
% % L 1 = CHAS! OR
}0}2{2 1R“4/1|319 AREF needs to be isolated fromall &b SLS By B 1
s % | ocal grounds per 1394b spec
16 oM T oM T
2402 When a bilingual device is connected to a CX4306 1| CX4307 :
beta-only device, there is no DC path SHORT SHORT ——

ESD and |l ate-VG rail
snap- back di odes
ports)

PLACEMENT_NOTE=Pl ace C4319 close to connector pin 5.

— BREF shoul d be hard-connected to |ogic
speed signaling and connection
detection currents per

ground for

bet ween them (to avoid ground of f set

i ssue)

1394b V1. 33

NRE T R ST
NONE NONE
402 402 L
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| DE (ODD) Connect or

. =PP3V3_S0_I| DE

CRI TI CAL
4420
FDCB06P
Som6 o PPSV DD
" VHNESRSVY DTH=0. 4 mm >
+ =PP5V_S0_ODD < (o[ ol .
T2 1= R440Q2
R44201 C4422 1 T 4. 7K
0.068UF - © 1At
Ngé & e 0,
w2 R4421 2t
» =PP5V_S0_CDDPWREN 1 > P5VODD SS 1 H 2 1R4410
RA42 2 ﬁ?g\/ 1% (ODD has i nternal %RZE&SL 3%‘2
T&% 402 G 10K pul | -up to 5V) or S TE 240-2&9’
1800 . ODD _RST_BUF_L 1 50
“’{:4 i R 2 a9 | DE_PDD<8> > 2 5
P5VODD EN L 0 22¢r>_ | DE_PDD<7> 3 48 | DE_PDD<9> oy 7 o0
00 z2¢gr>_| DE_PDD<6> 4 47 | DE_PDD<10> oS =5 o
o 25 | DE_PDD<5> 5 46 | DE_PDD<11> 2 5
QDD _PWR_EN 6 e B PO B a5 &«
421 D>
002DW X- F 7 44 | DE_PDD<12> .
) Sor- 363 o 22¢gr>_ | DE_PDD<3> 8 43 | DE_PDD<13> @E 22 6
N\ R4z 0 2 | DE_PDD<2> s 2 | DE_PDD<14> o
002DW X- F T — - B>
ODD_PWR_EN_L s\e KSF SoT- 363 1 o0 2a¢g—y | DE_PDD<1> 10 41 | DE_PDD<15> o = o0
2 [T — —— 1 a6 23 | DE_PDD<0> 11 40
4 (SB has internal 5.7Kk-23.5k 12 39 | DE_PDI OW L am e e (UATA_STOP)
pul | - down) o 20 qor— | DE_PDDREQ 13 38 | DE_PDDACK L ] 23 0
( UATA_HSTROBE) o 2 my_| DE_PDIOR L 14 a7 | DE_| RQL4 D 7 o0
€ ( UATA_DSTROBE) o 23 | DE_PDI ORDY 15 36 | DE_PDA<1> a0
= 16 35
00 2 [y_| DE_PDA<2> 17 34 | DE_PDA<0> e
( UATA_CSO0*) o 20 oy | DE_PDCS1_L i: z: | DE_PDCS3_L am = e (UATA_CS1*)
20 31
21 30 I ndi cates di sk presence
NC Z@ zz SMC_ODD DETECT oy 4
24 27 1
= o R4403
550! o
516S0335 2
» =PP5V_S0_PCl REQFI X
R4430*
100K
Mggv@ . 5 MC74VHC1G09
abb B Scro
2 w430t ODD RST BUF_L .
o 20 [y ODD_RST_5VTOL_L 2|, J
3
Unused SATA Ports
oo SATA B RRD C P TP SATA B R2DP
— VARE_BASE= IRUE
o SATA B R2D C N _ TP _SATA B R2DN
— MARE_BASE=TRUE
wn o SATA B DPR P — TP SATA B [2RP
o om SATA B D2R N P SAR%E%
«= mm SATA C ReD C P — TP SATA C RODP
— BASESTRUE
o SATA C RRD C N P SATA C R2DN
— VMARE_BASE=TRUE
we qom SATA GD2R P — TP SATA C DPRP
— BASEETRUE
o qom SATA C DPR N — TERK%ABTA C_D2RN PATA Connect or
— ASEETRUE
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o T o T
CRI Tl CAL CX460111 CX46001
02690 | CE'A,TécC)%L SHORT —— SHORT ——
2 2
» =PP5V_S3_RTUSB TP32051 BV S \A’_DFTQ"!":USSB ILIM FERR- 220- OHM 2A 0 0
mm 1 2
2N ouTle WM.EQAEECW BHES: 2 T ( YOGYOJ L2 PP5V S3 RTUSB ﬁ
3 R :
I N QuT|? VOLTAGE=5V C4605 C\]Rh-élo%L E.
QUT|6 0. Olul; UAR2 X
| T L V5 F- RT- SM USB- RGT1
s my_=USB_EXTA EN 4 |EN OC* b5 USB EXTA OC L 1y s 20 90- OMA &Y 5
If power source is S3, can tie ENto IN. oo THRM 1210:45M TS
N 5 CRI Tl CAL o USB2_EXTA MUXED N 1YY Y 4w USB2_RT_N 1[eE
04690 1 1C4691 C46951| . |1C4696 — 2%
g — g 1UF g 10yF —— 7713)0%&: . USB2_EXTA_MUXED P 2 (Y'Y Y 8. USB2 RT_P £
4| do
S ] e TS
7
RCLAMPO502B 0
= SC- 75
CRI Tl CAL p 514S0115
s =GND _CHASSI S RTUSB

oM T o
CXé603 1 CXé602
Pl ace L4600 and L4605 across npat

F@EZ b5
USB/ SMC Debug Mux

« _=PP3V42_ G3H SMCUSBMUX

N e
I

SI GNAL_MODEL=USB_MUX
SMC_| DEBUG YES
Lé - smc_pEBUG YES @ |~ 'R4650
Y 2 Vo Fiow
a7 46 45 7 Ty SMC TX_ L 12 oo U4650 Yo|-3 5402
47 46 45 7 (QOT} SMC RX_L 11 110 py 3USBlO Yil_4
86 24 USB_EXTA N 10 JoI1 6 USB_DEBUGPRT_EN L s
> — — _ _ENL mm
0 2+qa_USB_EXTA P ol cR TI AL SEL=0 Choose SMC
THRM PAD _GND SEL=1 Choose USB
™ N~
il

SMC_DEBUG_NO

R4651
1 0 2
it SVEDERIONO External USB Connect or
02 L 07 SYNC_MASTER=M/5_M._B SYNC_DATE=12/ 04/ 2006
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Left Cutch Barrel |nterconnect

CRI TI CAL
L473
FERR- 220- OHM 2A  =pp5v_S3_CAMERA ,
. PPﬁV s3 %&l\g/E%FgA_F 1
CRI TI CAL Rﬁ] EF R A 0603
J4731 vaTA _5W-BNO STUFF 14730
20347- 125E- 12 C47311 ::g SO LUF
SRR G 0.001yE - > 500
Connector shield 0317 2 | %65
- 402
Caner a Power L &_'27%5 =
90- OHW VA
Carer a Power 2 1210- 45ML
Canera G ound B 1 4 CANE oM T
Camera Ground ad - USB RA_N D > * CE|4T7|3(:A_{|_
3 o - USB_CAMERA F_N —
gg:g @S g+ 6 s USB CAMERA F P 2 (YY) 3 USB CAMERA P e FERR- 220- OHM 2A Keep close to FL4735 to keep
Canmera Twi nAx Shi el d b D & 1 B return current | oop snall
NC B CRI Tl CAL %
NC 3 L4740 =
VWAAN Power 1o ; PP5V_S3 WAN F FERR- 220- OHM 2A  =pp5v_S3_WMN
WAAN Power | g L 13 VERERR W BTHES: 55 . LYY Y L2 |
VWAAN Power h2 VOLTAGE=S 0603
VWAAN Power ] NOSTUFF 1CA4740
WAAN Twi nAx Shi el d 2 14 C4741 1 g HLUF
WAAN USB D- 15 w7 USB_WAAN F_N 0. 001uF 5 ng
L6 o USB_WMAN F_P 202

WAN USB D+

WMN G ound 1; N SIM G 1
VWAAN_SI M_CLOCK B VIAA OCK 44 o1 . . .
VWAN_SI M_VCC 1o PPVCC VWAAN_SI M., o R EASL TN = USB EXTD N gy 20
Lk 2808 .
WAAN_SI M_RESET p1 WMN_SI M RESET ., 2 3 USB WMN P __ USB EXTD P -
VWAAN_SI M_DATA p2 WAAN_SI M DATA .. 0 VAKE_BASE=TRUE =
WAAN Gr ound p3 R4740
WMN Gr ound R4 1,9 2
WAAN Gr ound RS o l T
] L CRI TI CAL
5 88 = L4741
g7 FERR- 220- OHM 2A  Keep cl ose to FL4745 to keep
p8 1 P return current |oop snall
R4741 1
—_ 1,0 5 -
32
514S0171 603 1
, | =
50 a9 —GND CHASSI S LEFTCLUTCH
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
113S0022 2 RES, MF, 1/ 10W 0CHM 5, 0603, SM LF L4731, L4741 CRI TI CAL
SI M I nt e r C O n n e C t 11650004 | 1 | RES. M. 1/16WO0GHM 5, 0402, SM LF L4764 CRITI CAL

SI' M_CONN R4742
CRI TI CAL ) )
JA4732 ;
20347- 110E- 12 110w l
F- RT- SM Méb'g’: L
O 13 -
[ 11 | WAAN_SI M DATA 4101
2
3
P WMAN_SI M RESET .,
5
3 PPVOC WAAN SIM .,
-\ . mm
z PR R BFHE8: 2o
9 | VWAAN SIM CLOCK 40 o
10
711
12
7C 14 L
oM T
w0 a9 =GND _CHASSI S LEFTCLUTCH cFLz|4 T7| &L
51480172 FERR- 120- OHM 1. 5A
LYY L2

Left Clutch Barrel |nterconnect
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NOTE: Unused pins have "SMC _Pxx" nanmes. Unused
pi ns designed as outputs can be left floating,

those designated as inputs require pull-ups.

. _PP3V3_S5_AVREF_SMC

w8 =PP3V3_S5_SMC
C4902 1 JiC4903 14904 (1 C4905 |1 C4906
22UF - U g 1o T L g 1uFT L g TUF
ngO/ N A [ an [ an [ T 7
CERYY gM M gM gM
oM. T 05° T _ .
27 oo PM_LAN_ENABLE . B2 lpi0 u4900 Peo/KINos| L13 SMC PM &2 EN o | PLACEMENT_NOTE=PI| ace C4907 close to U4900 pin F1
. SMC _RSTGATE L -« Cl13 P11 SMC_H8S2116 P61/ KINL*| L14 g SMC_ADAPTER EN 26 40 46 57 =
<o - — - jlesing — SMC VCL
o 15 20 ry_ALL_SYS_PVRGD a5 pr2 BGA Po2/ K Nev| 115 SMC_P62 w R4999 - —~
« s RSVRST_PVRGD > B4 P13 (1o Po3/ K na* | K12 g SMC_P63 w0 14572 ppava_ss_svc Avee 04907i
SMC P14 <« B15 P14 P64/ KINa*|_KI3 g SMC_P64 1 Slf'{g Mﬂ;h@gﬁg 833 Y <1 0 <[ 0. 47UF
¢ con PM RSMRST L < o s Pos/ K NG+ | K14 o PM_LAN_PWRGD am R pH =2 9v 9201 EEREEE RS 1%
w7 am LM/P_VR ON o D12 P16 P66/ | RQE*/ KIN6* | 112 o SMC PROCHOT 3 3 L e 0- 1%55 p— 38 88883 5§ CERM%BZRZ—A(
25 or—PM PWRBTN L < Cl5 P17 P67/ 1 RQ7T*/ KIN7*|_J13 SMC_P67 6 2 >z 55555
SMC_P20 - ~ - SMC_CPU_I SENSE il T oomr g g = R4910%1 11R(§1K901
- <« D13 P20 P70/ AND_N0Z - am PLACEMENT NOTE=Pl ace R4999 cl ose to U4900 pins N14, N15 U4900 %S St
- SMe Pt 24Pt Pri/ AL RS o e ] PLACEMENT_NOTE=P| ace C4920 close to U4900 pins N14, N15 SMC_H8S2116 L
s SMC_P22 < D15 P22 P72/ AN2| P13 o SMC_GPU_| SENSE am - P ’ — g 402, 2402
w _SMC P23 <« E12 P23 P73/ AN3| R4 o SMC_GPU_VSENSE N+ (3 OF 4 e SMC VDL
o7 a0 qor—SMC BATT TRICKLE EN L o  FE14 P24 P74/ ANG| P14 o SMC_DCI N_| SENSE am @ VDL o - SMC KBC NDE <74
o7 46 (OOT} SMC BATT_CHG EN <« F15 P25 P75/ ANS| RIS o SMC_PBUS_VSENSE ] o a7 40 7 Ty SMC_RESET_ L » E3 oRES* M2 <+
w _SMC P26 <« E13 |P26 P76/ ANG| N13 o SMC _BATT_| SENSE a0 SMC XTAL =
1+ _SMC_P27 - Fl4 P27 P77/ ANT|_P15 o SMC_NB_1V25_| SENSE ¢rry oM EXTAL p” XE;?\;L | Fa SME NM
s LPC AD<0> P3O/ LADO PRO/PVE| 7 o SMC_WAKE SCI_L oD o —
a7 23 7 LPC AD<1> P31/ LADL P81/ GA20| A7 g SMC P81 6
4723 7 LPC AD<2> A9_|P32/ LAD2 P82/ CLKRUN* | B7 g PM CLKRUN L 725 47
@ LPC AD<2> =~ 4, A9 > o .
« 23 1¢gry LPC_AD<3> «—s_ B9 P33/ LADS P83/ LPCPD* | D6 o PM SUS_STAT L ] 7 25 40 47 ETRST pLl < NSONK;TLT:?:T L amyr
w27 LPC FRAME L _» DB P34/ LFRAME* P84/ | RQ@*/ TXDL| 06 _g SMC TX L oo 7 43 45 46 47 | P12 1 1 N
27 oy SMC LRESET L —» C8 [P35/ LRESET* P85/ | RQ4*/ RXDL| A6 o SMC_RX_L N 7 43 45 46 a7 vss AVSS{ R12 R4902 R4998 R4903
- - 10K 10K 0
5 30 TR PCl _CLK33M SMC o A8 |P36/LCLK P86/ | RQB*/ SCK1/ SCL1| B SVB_MGMI_ CLK 8 5% 2% 2%
| NT_SERI 0 et st mo e (0SB S SHEREEEREE e hew iA%Y
PoO/ I RQE* | KA o SMC_ONOFF_L a7 o w0 =i B 462 P P
a0 oo} SMC GFX THROTTLE L <« A5 |Pao/TM O P91/ | RQL*| J2 - SMC BC ACKK (I 34 46 57 o7
. oT SMC_SYS _LED - BS |P41/ TMO P92/ | RQD* |_J1 - SMC BS ALRT L a7 s 57 €
> SVB_MGMI_DATA (O0) ey D5 PazisoaL Pos/ 1 Ral2s| 13 o PM SLP_S3_L— 7 75 26 0 00 i XWH900 =
SMC_P43 <« C3 P43/ TM 1/ EXSCKL PO4/ I RQI3* | J4 o PM S4_STATE L Ny 7 2 e Sng -
« _SMC P44 <« Bl |Paa/ TNOL POS/ | RQLA* | H2 o PM SLP_S5_L R 7 25 4
s _SMC_P45 -« 2 |pas P96/ EXCL| HL - SMC_SUS_CLK N 4o N
ASSI\S/CNCSY?GKBDLED < D3 |P46/ PVKO/ PWD PO7/ | RQI5*/ SDAO| R o o (OC) SMB 0_S0_DATA GBS D SMC AVSS
e <« CL |PA7/ PWK1/ PV 46 49 54
a7 a0 a5 43 7 qoorp—SMC_TX L < Gl P50
47 46 45 43 7 [T SMC RX L » G4 ps1
w@E>—SMB 0_S0_CLK (OC) oo F2 |P52/SCLO
oM T
( DEBUG_SW 1) w SMC_PAQ > R3_|PAO/ KI N8*/ PA2 u4900 PEO|_MB - SMC_CASE_GOPEN ) e
( DEBUG_SW 2) w _SMC_PAL - P3_|PAL/ KI N9*/ PA2§NC ';8(;?2116 PE1*/ ETCK|_M2 - SMC_TCK T 7 6 a7
20 25 7 qoor—PM_SYSRST_L (O0) < R2_|PA2/ KINLO*/ PS2AC (3 oF 4) PE2*/ ETDI |_ML - SMC _TDI a7 e 47
3 USB_DEBUGPRT_EN L N3 |PA3/ KI NL1*/ PS2AD PE3*/ ETDO|_L4 > SMC_TDO o 7 4 4
31 16 PM EXTTS_L<0> Rl |PA4/ KI N12*/ PS2BC PE4*/ ETVS|_L2 - SMC_TMS ] 7 46 47
32 16 PM EXTTS L<1> N2 |PAS/ KI N13*/ PS2BD PFO/ | ROB*/ e L SMC_PFO w6
46 34 SYS ONEW RE ML |PA6/ KI N14*/ PS2CC PF/ | . PG - SMC PFL
s or—PM BATLOW L (O0) < N1 |PA7/ KI N15*/ PS2CD R - AE
PF2/ | RQLO*/ TMOY|_R6 - SMC LI D ) @6 50
( DEBUG_SW 3)  _SMC_PBO > B10 |PBO/LSM * PF3/ | RQLL*/ TMOX|_N6 - SMC_PF3 6
25 qor—SMC_RUNTI ME_SCI L - A10 |PB1/LSCI PF4/ PW| VB > SMC BATT_| SET o
2 ey SMC_ODD_DETECT - D10 |pB2 PF5/ PW/B|_R5 - SMC _BATT_VSET oot 46
w0 7 T} | SENSE_CAL_EN - All _|PB3 PF6/ PWWB|_P5 > SMC SYS | SET oo o
a5 3 T SMC _EXCARD CP > Bl11 |PB4 PF7/ PWW7|_N5 > SMC _SYS VSET oo 4
* 2% g&gg QA:RLEN - ii; E: PQ0/ EXI RQ8*/ TM X|_P9 - SMC_PGO 6
* m@ SMC GEX OVERTEMP L > 11 e PGL/ EXI RQ9*/ TM Y|_R9 - =SMC_SMS_| NT ame NOTE: SMS Interrupt can be active high or Iow, rename net accordingly.
- - PG2/ EXI RQLO* / SDA2 SMB_BSA DATA a8 If SMS interrupt is not used, pull up to SMCrail.
52 qor—SMC_FAN O_CTL - Gl4 |PCO/ TI OCAO/ WUES* PG3/ EXI RQL1*/ SCL2| P8 SMB BSA CLK 18
2 @t} SMC_FAN 1_CTL - GL5 |PC1/ Tl OCBO/ WJE9* PG4/ EXI RQL2* / EXSDAA| SMB_A_S3_DATA s
w0 qorp—SMC_FAN 2 _CTL - G13 |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*  PG6/ EXI RQL4*/ EXSDAB| _P7 SMB B _SO_DATA 1
2 T SMC FAN O_TACH > Hl4 |PC4/ TI OCAL/ WIE12* PG7/ EXI RQL5* / EXSCLB|_R7 «— (OO) SMB B SO_CLK CED
2 SMC _FAN 1_TACH > H15 |PC5/ TI OCB1/ TCLKC WUE13*
B PHO/ EXI RQ6* |__E1 - SMC PROCHOT 26
6 [T SMC_FAN 2_TACH > H13 |PC6/ TI OCA2/ WIE14* g RMT oo
SMC FAN 3_TACH g H12 |PC7/ TI OCB2/ TCLKDI WUE15* PHL/ BXI RQ7* | F3 - SME THRMIRI P oD <
o -+ PH2/ FVE| K2 - SMC_EVE < T
s [T gﬁ é x: g > MLl |PDO/ ANS PH3/ EXEXCL|_C4 > éﬁ SQLN oo 7 %4 4 4900
s [Ty - P11 |PD1/ ANO PH4|_ D4 - 16
s o—oMB Z_AXILS > R11 |PD2/ AN1O PH5| B3 > SM5_ONOFF_L oo 55 SMC_H8S2116
« oy SMC_ANALOG | D g N11 |PD3/ ANLL BGA SMC
SMC_NB_CORE_| SENSE > P10_|pDas ANL2 (4o s
- O - NC & |noo Nci2| F15 NC
W T SMC_NB_1V8_| SENSE > R10__|PD5/ AN13 NC 18 Inat N<:13714 NG SYNC_NMASTER=T9_NOVE SYNC_DATE=12/ 21/ 2006
sa ALS LEFT e ] =
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SMC Reset "Button" / Brownout Detect
4 45 s =PP3V3_S5_SMC
992 : 'Fp000
B [ e | e
GoY RNBVDB0A- F z%iL
SMC_MANUAL_RST_L 5 CouTlL | SMC RESET L gy ruesr
T NC __4|
1 G\D
55001 05(91%,1: 0 3 CRI TI CAL
; -
e i
SMC Crystal Circuit Debug Power "Button"
s _SMC_XTAL 7 45 46 80
CRI TI CAL
Y5010 1
20. O0OVHZ —
5X3.2-SM —|—
s _SMC EXTAL

SMC AVREF Supply

s =PPVIN_S5_SMCVREF

CRI Tl CAL
20
£63133 PP3V3_S5 AVREF_SMC
N our_2 = (2 mm
VOLTAGE=3. 3V
GND
3 1C5026
—L o 01UF
2 OZM
J
020 | C50251
TOgE 1
64 VS
&5

45 a9 54

PART NUMBER

ALTERNATE FOR
PART NUMBER

BOM OPTI ON

COWVENTS:

GND_SMC_AVSS

ValTAGER oV m

35381381

35351278

Intersil |SL60002-33

System (Sl eep) LED G rcuit

. _=PP5V_S3_SYSLED

ws mm>_ SMS_SYS

SYS_LED

ILIM

SYS LED L_VDI V

1

SYS LED L

SMC_FAN 2_CTL — JP_SME EAN 2 CTL
s _SMC FAN 2_TACH ; TP srvc FAN 2_TACH
s _SMC FAN 3_CTL — TP srvc FKNSCTL
s _SMC FAN 3_TACH _

s _SMC_GFX _OVERTEMP_L

TP SI\/D FAN 3_TACH

— TP _SMC GFX OVERTEMP_L

s SMC_GEX_THROTTLE L

VAKE_BASE=TRUE

— TP SI\/C GFX_THROTTLE L
— NAKE_BASESTRUE

SMC FSB to 3.3V Level Shifting
ws =PP3V3_SO_SMC
lR5060
. _=PP1V05_S0_SMC LS
l/lGW
R5061 2402 TO sMC
3. 3K SMC_PROCHOT_3_3_L gy =
6w
V- LF
2402
CPU_PROCHOT_BUE 2 ([ %DT3904XF
SOT- 363~
2 3
3K: cpu procror L r s ) 09884
505 SOT- 363-LF
1/'15W 4
02

s _SMC_BATT_VSET — JP_SMC BATT VSET
. SMC_SYS VSET — TP SI\/C svs VSET
— NAKE_BASI
s SMC P14 TP _SMC P14
— NMAKE_B =TRUE
s _SMC_P20 — TP_SMC P20 TO CPU
s SMC P21 — TP SMC P21 55 50 10q@y CPU_PROCHOT_L
s _SMC_P22 — _TP_SMC P22
— NMAKE_BASES=TRUE
- -SME. P23 R :
_ “SMC_ 059
w SM: P26 = wlfg%'\ﬁ:]me ZWOOZ% X-E
s _SMC_P27 — TP _SMC P27 SOT- 363
— NMAKE_BASE=TRUE
s _SMC_P43 — TP _SMC P43 4
— NMAKE_BASES=TRUE
s SMC_P44 — TP _SMNC P44
— NAKE_BASE=T
- SIC Pas R
s SMC_P62 — TP _SMC_P62 5 23 16 10 o) PM_THRMTRI P_L
— NMAKE_BASES=TRUE
s _SMC_P63 — TB_SMC P63
_ “SMC 059
s SMC_P64 = ke oA zmooz% X F
s _SMC P81 — TP _SMC P81 SOT- 363
— NMAKE_BASES=TRUE
s _SMC_PFO — TP _SMC_PFO .
— NAKE_BASE=T
s SMC_PF1 — TP _SMC_PF1
— NMAKE_BASES=TRUE
R5095
.+ SMC_EXCARD OC L 1,9, 2 EXCARD OC L ..
N£O%F
s SMC_SUS_CLK — SUS CLK SB 2
— MAKE_BASE=TRUE
s _SMC_P45 —_SMC ENRGYSTR LDO EN am
— NAKE_BASE=TRUE
s _=PP3V3_S0_SMC
NO STUFF
'R5097
100K
5%
[Tt
2402 R5098
s com PM_LAN_PWRGD 1490, 2 ALL_SYS PWRGD s 45 e
17w
LF
02
Reports when 5V S5 and 3.3V S5 are in regul ation
s _=PP3V3_S5_S5PWRGD
'R5045
100K
E/E)lsw
) SLF
=P5VS5_PGOOD —
TPS51120 PGOOD t hreshol d 87-93% (4.35 - 4.65V) -
=P3V3S5_PGOOD — RSVRST _PWRGD s
TPS51120 PGOOD t hreshol d 87-93% (2. 87 - 3.07V) - -

Ty B

G/2

SMC_THRMIRI Py 45

as

as

as

80 46 45 7

80 45

as

47 45 43 7

47 45 43 7

a5 34

57 45 7

a7 a5 7

a7 a5 7

a7 a5 7

a7 a5 7

as

as

as

as

67 45

67 45

57 45 40 36

as

67 57 45 34

a5 34

47 45 25 7

a5 25 7

=PP3V3_S5_SMC

a6 45 8

SMC_PAQ R5091 100K i 2
SMC_PA1 R5092 100K ; 2 5% II6GWMW--LF 402
SMC_PBO R5093 100K 1 , 5% I7I6WM-LF40Z
5% 17 16W M- LF 402

SMC_ONOFF_L R5070 10K 1 2
SMC LI D R5071 100K ; 2 5% I/I6WM-LF 402
SMC_FV\E R5072 10K i , 5% ITI6WM-LF40Z
SMC TX L R5073 10K 1 2 5% 17 1I6W M- LF 402
SMC_ RX_L R5074 100K ; 2 5% I/I6WM-LF 402
5% 17 16W M- LF 402

ONEW RE_PU

SYS ONEW RE R5075 2.0K I
SMC BS ALRT L R5076 100K ; 2 5% II6GWMW-LF 402
SMC_TMS R5077 10K 1 , 5% ITI6WM-LF40Z
SMC_TDO R5078 10K 1 2 5% ITIGWW--LF402
SMC TDI R5079 10K ; 2 5% I/I6WM-LF 402
SMC_TCK R5080 10K : , 5% ITI6WM-LF40Z
5% 17 16W M- LF 402

SMC_P67 R5094 10K i 2
SMC_PF3 R5081 10K ; 2 5% I/IGWWM-LF 402
SMC_PQ0 R5096 10K i , 9% ITI6WM-LF40Z
SMC_PH4 R5082 10K 2 5% ITIGWW--LF402
- 5% 1/ 16W M-- LF 402

SMC BATT TRICKLE EN L R5083 10K ; 2
SMC BATT_CHG EN 5084 10K 1 , 5% I/I6WM-LF40Z
SMC_ADAPTER EN R5085 10K 2 5% I/IGWWM-LF 402
SMC_CASE_OPEN R5086 10K ; 2 5% I/I6WM-LF 402
SMC_BC_ACOK 5087 470K 1 , 5% I7I6WM-LF 402
SMC EXCARD CP 5088 10K : , 5% 1/16W MF-LF 402
PM SUS_STAT_L 5089 100K 1 , 5% ITI6WM-LF40Z
PM SLP_S5_L R5090 100K 1 2 5% ITIGWW-LF402
- - 5% 1/ 16W M-- LF 402

SMC Support
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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- L021- 9F 330 1. 3K
M ST- SM 5% 5%
o+, _=PP3V3_S5_LPCPLUS a £ VO e o
s+ _=PP5V_S0_LPCPLUS 2402 2402
. : e LPWHINTL
. o [ POl _CLK33M LPCPLUS (-2
w5 2 1@y LPC_AD<0> - : LPCPLUS s
15 20 1¢mry LPC_AD<1> s © e s ] LPC AD<2> @ s CPU INIT LS3V3
B v o o | LPC AD<3> MVDTZ904XE
oo LPC_FRAME L o w2 D7 SG- 363 Lk \ ot/ LPCPLUS
w22 1 omy PM_CLKRUN_L w0 ol o o 1 INT_SERIRQ @y ! LBETS e R5190
27 qon BOOT_LPC SPI_L s w < | PM SUS STAT L o e MOTI90axE (2 CPUINTRL 1 2 CPUINT L uwme
w5 a5 7 o SMC_TMB v w o | SMC TDI oD 7 s 013651k \ o1/ 5%
7 rmy_DEBUG RESET_L 0 w5 | SMC T R n B i
TRST_L . RESET_L o
- 3VE-TRST 2 o oVERESET oD PLACEMENT_NOTE=Pl ace R5190 to minimize CPU_INIT_L stub
e S sMe oL 2 w | SMCRX L oD 7 *° PLACEMENT_NOTE=P| ace Q6190 close to R5190
w015 42 7 [y _SMC_TX_L 2 » L
2 % o 1 LINDACARD GPI O o
» »
516S0394

LPC+ Debug Connect or
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| CH8- M SMBus Connecti ons

. =PP3V3_S0_SMBUS_SB

| CH8- M

p)
AR
o

( MASTER)

A
U2300 M:lg%
i

s 2s SMB_CLK SI\/BUS SB SCL

™

lR5201

SMC " 0"

» =PP3V3_GPU_SMBUS_SMC 0_S0

G ock Chi
CY28545-5: U290
(Wite: OxD2 Read: 0xD3)

%16'\4\/

=SMBUS_CK505_SCL 2

BASE=TRUI
SI\/BUS SB SDA
VAKE_BASE=TRUE

s 2 SVB_DATA

_ =SMBUS CK505_SDA =

Left

I/ O SMBus Connecti ons:

SNC R5250"
14900 4. 725

( MASTER) wELEE
2

s SMB_0_S0_CLK —s SI\/BUS SNC 0_S0_scl

SMBus Connecti ons

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

lR5251

%16'\4\/

GPU Tenp ( Ext)
TMP401: U5550
(Wite: 0x98 Read: 0x99)

=SMBUS_GPUTHMSBNS_SCL =

s SMB_O0_SO_DATA —s SI\/BUS SNC 0_S0_S
— MAKE_BASE=TRU

=SMBUS_GPUTHMSNS_SDA =

J3100
(Wite: OxAO Read: OxAl)

=1 2C SODI MVA_SCL =
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Power aliases required by this page:
- =PP3V3_GPU_VDD33
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- =PP1V2_GPU_PLLVDD
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- =PP1V2_GPU_VI D_PLLVDD
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NC GPU_ XTAL OUT — GPU XTALOUT 7
VARE_BASE=TRUE NO_TEST=TRUE —

GPl Cs

. Native Func |

! HPDO
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GPU_XTALSSI N

‘
» GPU PO O T = GA}'B%‘EPT < o1 51 GPU TDI ODE P GPU_THERMD P s NC GPU SPDI F — GPU SPDIF s
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GPU GPI O 9 FAN_PWM 7P CPU GSTATE<O> nuse uses E_BASEST NO_TEST=TRUE —
’ NEN VReF = e N i Sy e .
= GPUGRLO 10 : = : S R e o o 7 7 NC GPU 1 2CA SCL _ GPUI12CA SOL . - B
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Straps not supported: 73 s =PP3V3_GPU M O = TP GPU M OB CLKOUT_N — GPU M OB CLKOUT_N 7
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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

Si gnal
( NONE)

aliases required by this page:

BOM options provided by this page:
( NONE)

» =PP3V3_GPU_| FPCD_| OvDD

240MA
FERR—8282%-OO—|M 20mA peak per diff pair
160mA peak for all pairs
LYY 2 : PP1V8 GPU | FPAB | OVDD_F
0402 N N_I:—\\%DTI-O:S 2 mm
C8800 C8801:|  (C88O3: AGEST 8
472LéoF/:: iio/ff o.iig ovT
& 2 2 V) 2 usooo0
5oy 765" 765" T NB8P- GS- W A2
BGA
Pl ace at AF9 Pl ace at AF8 (5 OF 8)
= AF9 || FPA_| OVDD IFPATXC AK9 o LVDS L_CLK P oo 7 7
L8805 AF8 || FPB_I OVDD IFPATXC LAY o LVDS L _CLK N oD 7
FERR- 220- OHM 20mA K IFPA_TXDO[ A6 LVDS L DATA P<0> roym ;7 o+
1 2 0 pea PP1V8 GPU | FPAB PLLVDD F A® || FpaB PLLVDD | FPA_TXDO_LAE o LVDS L_DATA N<O> oD 7
0402 mﬁ;hﬂgﬁgg m AD9_|| FPAB_PLLGND IFPA TXDL AHB LVDS L DATA P<1> 7o
C8805 1 C8806 1 AGESL BV IFPA_TXDL_LIAH? o LVDS L DATA N<1> o 76
2.7 L o. 1Lé§ 1 IFPA TxD2| A8y LVDS L _DATA P<2> o 7
?;‘E%h’,, 2 (:%R\fz s GPU_| FPAB_VPROBE o AVA || FPAB_VPROBE IFPA TXD2_LIyAK8 o LVDS L_DATA N<2> oo 7
603 6 » GPU | FPAB RSET o AL5 || FPAB_RSET | FPA_TXD3| A5 LVDS L_DATA P<3>
1 | FPA_TXD3_LIAHS o LVDS_L_DATA N<3> o
= IFPBTXCLAKe VDS U CLK_P oo
IFPB_TXC_LALY o LVDS U CLK N oo 7
FER%.8282%.OO—|M 20mA peak per diff pair | FPB_TXD4| AMB thS (0] $$ﬁ E;0> oo
LYY Y 2 200mA peak for all pairs PP3V3 GDU IFPCD | OVDD F IFF:E?%E;% > ngg S DT P<2z oo
o0 U e B | FPB.TxXD5 L ALT g LVDS U _DATA_N<1> e
C88101: C8811 E C8813: - TXO5 >
4. 7TUE —— 1 0. 1UF 1 FPB_TXDE| AK6 o LVDS U DATA P<2> o
62T ci 0/77 ci P | FPB_TXD6_L |-AK5 LVDS U _DATA N<2> 2
w2 oy 2 40y5T7 IFPB_TXD7| AT LVDS U DATA P<3> o o
1FPB_TXD7_LIALS o LVDS U DATA N<3> 74
Pl ace at AD6 Pl ace at AE7
= AD6_|| FPC_| OVDD 1FPC_Txc AV TMDS CLK P oo 7
L8815 AE7_\| FPD_| OVDD IFPC_TXC LA o TMDS_CLK N s
FERR- 220- OHM
IFPC_TxDo[ AE2 _,  TMDS DATA P<0> 78
1 2 40mA peak P1V8 GPU 1 FPCD PLLVDD_F AA10 | Fpcp PLLVDD | FPC TXDO_L(AEL o TMDS DATA N<O> @@ 7
0402 Mﬂ;hﬂ g AB10 || FPCD_PLLGND IFPC_TXDL AF1 o TMDS DATA P<1> o 78
C88151: C88161: =18V IFPC_TXDL_LAF2 o TMDS_DATA N<1> oo 7
4. 7}‘"(,: p— 0. 1U§ = | FPC_TXD2| AGL TNVDS DATA P<2> 78
?:Ege\nﬁ 2 c%@z\f 2 s GPU_| FPCD_VPROBE o AK3 || FPCD VPROBE  IFPC_TXD2_LIAHL o TMDS DATA N<2> s
603 05" s GPU | FPCD RSET «—> AH3 || FPCD_RSET
IFPD_TXAG GPU IFPD CLK P oo 7
~ IFPDTXC LA o GPU IFPD CLK Ny vs
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Sum of peak currents: 390mA IFPD_TXD4_LAIL o TMDS_DATA N<3> oo 7
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» =PP3V3_GPU_DAC FERR- 220- OHM IFPD_TXDS| AJ2 __  TNDS DATA P<5> @@ 78
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45 /UF —— %} ot UF - 33 AGD |paca_| DUMP DACA GREEN_ AJ12 . GPU VGA G o
2 B " VOLTAGES3. 3V DACA BLUE AH12 _  GPU VGA B oS 74
603 %5 s GPU_DACA VREF > AH10 |pACA_VREF e
» s GPU_DACA RSET -— AH9 |DACA_RSET DACA_HSYNC_AF10 o GPU_VGA HSYNC oo
FER%8282% o s o DACAVSYNG AKIO _ GPU_VGA VSYNC (7
1 2 150mA peak PP3V3_GPU DACB VDD F V8 |pace_vop bace RED RS, GPU TV C _—
0402 M&;Lﬂgﬁ 3. 32 Th V7_|DACB_| DUMP DACB_GREEN_T5 » GPU TV Y oo 7
1C8830 |(:1C8831 A DacB BLUE[T6 GPU TV COVP i
45/ P == Qs A UF s GPU_DACB_VREF > RS |DACB_VREF
2 é:iosz\n//l 2 40}2;;\4 s GPU_DACB RSET o o R7_|DACB_RSET DACB_CSYNC|_US _»_GPU CSYNC oo
NO SSTX'E)F > PP3V3 GPU DACC VDD F AD7_|DACC_VDD DACC_RED| AF6 _,  GPU R2 o 7
32 T AGH A GPU R 1
FERR- 220- OHM = NGS5 Y10 25 PACC PP et BLUE] AES . GPU B2 @@ e
LYY Y2 120mA peak . GPU_DACC_VREF A |pace vRer
0402 NO STUFF s GPU_ DACC RSET o AF5_|DACC_RSET DACC_HSYNG AG? o GPU_H2SYNC o
C8845 1 1 C8840 |(:(C8841 DACC VSYNC AG _, GPU_V2SYNC oo 7
A 2 2 By, 2 gM s GPU_1 2CC_SCL @ | 20c_sa
603 603 GPU_| 2CC_SDA Gl || 2cc_spa | 2CA_scL| K2 GPU_| 2CA SCL 74
€L p GPU | 2CH SCL & | 2cH sl | 2CA_sDA| I3 GPU_| 2CA _SDA 7a
= 1 GPU_| 2CH_SDA HB | 2cH SDA “—* &
= 18 =GPU | 2CSs_SCL Cl |i2cs saL 1 2cB_scL| H4 GPU_| 2CB_SCL 7a
@y =GPU_| 2CS_SDA «—> Bl || 2cs_spA 12cB SDA| J4 o o GPU 12CB_SDA B>

GPU_| FPAB_RSET s

GPU_| FPCD_RSET 5

GPU_DACA _RSET
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12CS nmust be pulled up if not used

1 2CS addr

fixed at Ox9E, OX9F

| FPAB_VPROBE 5
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GPU VCore Current Sense

GPUI SENS_NTC

. =PP3V3R5V_GPU_GPUI SENS
PLACE R8997 CLOSE TO L8920 &
AWAY FROM THE EDGE OF THE BOARDY FAN ! ORI AL c8998
FOR GOOD THERMAL COUPLI NG R8996! RE997 470pF
1K
% 10KOHM 5%
1/}6W 10%
GPU VCor e Regul at or T rReg9s 4l G995
. =PP5V_S5_GPUVCORE 1 2 %Eg,
. =PPVI N_GPU_GPUVCORE L 1,58 2 , Pt/ —f 40§M
1% M- LF
R89O1! CRI TI CAL CRI TI CAL 1Y c8990 Rz%gc?l% o Ugoobs =
il | Wi Leper) O BE cumere, 1 ERER o
Moz 20% T 30% 100 A M:_lg,\é" 4 GPUVCORE | QJ a9
2 Py 2 oLy 2 2 X5R Cc8991 10% hos o158
GPUVCORE VBFI LT ) CASE- D27 LF e03 CERM X5R 3 V>€RI TI CAL
M RHQE& WETHES: 8 0, 22UF  CeRi
C8901: < 2 1 Cg 00 2 } } 1 PVCORE_GPU_NTC
2. 2UF Tu = 0% R8992
igg);i VsFICLRTl Tl CAYEI:DRv | g R osA- e RB9SL LARA2 PPVCORE_GPU REG
— "\ NN = 76 a0
° ° 920 GPUI SENS RC 209 cpuisens pos s C8992
1/16W —
TPSS%7 8FN14 K0305DPB % Ve DF 470pF Vout = 1.25V - 0.96V
o o> =GPUVCCRE_EN L pov i 2| ceUvOoRE TON T regge . Ml = e 18A max out put
~GPUVCORE_PGOCD 6 14 | GPUVCORE VBST XWBO01  FLAGVENI-NOTE-H ace Ragsa of 03¢ 1o L8320 ke R
ren - o - - VNERESRWBHES. 3% e 92 &) RSN R G o s G (L8920 limt)
_ (=PPVOORE_GPU REG) | 3lvour DR 13| GPUVCORE DRVH e e 23 AN %H_ 2% A ) PLACEVENTNOTE-Rlace Giot close 1o fasze 3
U CNECRT -2 mm 2 i
GPLVCORE_VFB S vre L2 Y R e N R WRTES § o I HLP4040DZ11- SM
GPUVCORE _TRI P 11 TRI P DRVL| 9 GPUVCORE DRVL T CE* -4 m 5 Pl ace near C8940 2 CRI TI CAL )
GND THRM PAD PGND GATE ] —TRUE M N:hk&:w Bﬂtgg mn XV\89289 C%sg(ﬁ”z: 1, X921
o 5 CRITI CAL PVCORE_GPU XW froo £y
~| = |
1 <Ra> = 8 ] 1 2.0V 2[3
'R8905 % R CA" o 4 }i %K%%OlDPB GPU X \R/qou ek TS 28 C894T?')2N¥ CRI TI CAL | SRHPER” 0 %Wb " 2 evooRE GPULOAD XW
LFPAK = NO STUFF 1 1C8943 ,|*C894
17 4 % — 1 N N N
b o} ol | e e T
S § . . . )
o STURE = Wb T gg 2 [F]2 & B, ER, o
ozl § : 1 .
XWB900 1 2 %g;f Rb ( GRUVCORE_VFB!
<RD> NO STUFF
SM 402
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Reg = Rb || Re'||] Rd ]| Re 2 2 2 2
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LI'NE WDTH=8 g
M&;A DTH= 5 mm
(GPUVCCRE_VFB\
(=PPVCORE_GPU_REG) R
. =PP1V2_GPU_VOOREPWRCTL 0 ‘
. =PP3V3_GPU VOORELOG C | GPUVCORE_VFB_C .
NO STUFF Regit Y oo S GPU VCor e Setpoints
'R8962 Q\A/\/i 1 1 72
K N NC_GPUVCORE_VFB_PQO , RBIG . PRk | PR viDz|vibL|vio| ¢ DE| State
/ 3
NO STUFF Tisw NO STUFF i Lo . NO STUFF LSS S uash
R8960 2402 R§g|<<54 Ve VLSS, Wbk, R8973 R 0 0 0 - - - | 1.050V (rsvd state)
Gy voore PvrcTio % 2% PCo DIy, PCO_BI AS 2 PCOBIASB s %DT3904XF " GPU_VCORE_VI DO 13K, ePU VooRE ViDO_RC sle E SOT- 363 0 0 1 Y - - | 1.050V (max batt)
it MO STUFE N ona Y o = 8 ‘ 0 1 1 Y Y - | 1.151V (bal anced)
Mosm  R8961! 'R8963 s Ve DE 1 8973 4 :
1k 1. 5K GND_GPUVCORE_SGND 402 g, 1UF 1 1 1 Y Y Y| 1.305V (nmax perf)
g iy : &,
402, 2402 402 GND GPUVCORE SGND Al other states not defined
= GPUVCORE_VFB_D
= 6
D 2
R8974 F %0230/\/ X-F
NO STUFF 7. 5K i< ) Sor 363
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5% -
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402 20%
Y “Regeo , MO STUFF :
4
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LCD (LVDS) | NTERFACE

» =PP3V3_S0_LCD

R e
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I
W CRI_TI CAL
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4025 R?O%OKl 209 PP3V3 SWLCD UF FERR- 250- OHM
LCD PWREN L_RC 3 6
Y q s
1
o 2
L LCD PVREN L TSOP-LF
S| 3443
3 @000
H\ 8001 L CRI TI CAL
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o 7o LVDS_U CLK_CONN N 1(\(\(\0 e
T N — LVDS U CLK_CONN F_N 29
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TMDS Filte g ; ANALOG FI LTERI NG
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v 7= rmy—TVDS_DATA Ned> w o reron o N, o rert conet | v TER o 1R9423
! ng&@ R9445! 54 5 R9443' | R9444'| C9410 1 109414 415 270K
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LVDS |/ F Mux
PGOOD Monitor for GPU Rail s » PP2VS_S0_LVDS MX

LTC2900 provi des programmabl e reset delay which is required to play nice with I CHx PGOOD circuit PN T 1 C9550
W |w
. _PP3V3_GPU . Fast wake condition is worst case. | CHx - = VDD~ sot UF
Alias to 3.3V if not used-> o _=PP2V5_GPU LTC2900 can create an S3 duration of 1 RTC clock ot (D> tgg S $$2 mgz e CRI TI CAL gM
o« _PP1V8_GPU (32 us). If nux select is on core well o D DATA P<0> KL | U9550
s PP1V25_GPU C9592 C9591 1| C95901 and AND-gate is inplemented, glitch filter o I K3 lons CBTV4020
0. 1UF 0.1 % 0.1 % IRO595 or <99ms PGOCD assertion tine is required LVDS A GLK P 4o =
1R9593 2P J AR {1 1K for PGOODs to be valid at end of 99 ms SMC w0 g VDS AR o S
! Sl 402 402 26w timer. If nux select on resunme well, then o 0 M
124K o0 il " : 37 |one
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bW . GPU_PANEL_EN 217e NG 4 LVDS PANEL_EN oo
(Ext. GFY) 65, ,/3 OOZDW X-F s > LVDS_VDD_EN 30 T
- GPU_PANEL_DDC _CLK L\ T yps CONN_DDC_CLK - » —GPY_BKLT_EN 281 24 LCDBKLT_PVREN o
(80 VARE B s > LVDS_BKLT_EN 6 oo
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PP5V_SW I{ICDBKLT 7 82
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
FSB_55S * =55_OHM _SE =55_OHM _SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
- [—>ESB_cowmn ESB 55S ESB_COMMON FSB_ADS_L 710 14
FSB_DSTB_55S * =1:1_DI FFPAI R =55_OHM_SE =55_OHM_SE =55_OHM_SE =1: 1_DI FFPAI R =1:1_DI FFPAI R —>—ESB_cowmn ESB 55S ESB_COMMON FSB_BNR L 710 14
[——EsB_cowmn ESB 55S ESB_COMMON FSB_BPRI _L 10 14
_ _ [>ESB_cowmn ESB 55S ESB_COMMON FSB_BREQO_L 710 14
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT F557 FSBﬁ55$ F557 FSB IJBSY I_ 0 1
FSB_ADDR * =3: 1_SPACI NG ? FSB_DATA * =3: 1_SPACI NG ? —S—FESB_cowmn ESB 55S ESB_COMMVON FSB_DEFER L 10 14
FSB_ADDR2ADDR * =2: 1_SPACI NG ? FSB_DATA2DATA * =2: 1_SPACI NG ? oS8 ESB 555 ESB ESB DPVR L T
= - - - [—EsB_cowmn ESB 55S ESB_COMMON FSB_DRDY_ L 710 14
FSB_ADSTB * =3: 1_SPACI NG ? FSB_DSTB * =3: 1_SPACI NG ? ——ESB_cowmn ESB_55S ESB_COMMON FSB_H T_L 710 14
FSB_ADDR2ADSTB * =3: 1_SPACI NG ? FSB_DATA2DSTB * =3: 1_SPACI NG ? o8 ESB 555 ESB ESB H TM L e
- - [——EsB_cowmn ESB 55S ESB_COMMON FSB_LOCK L 710 14
[ ESB_cowmN ESB_55S ESB_COMMON FSB_RS L<2..0> 10 14
SPACI NG RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT —S—ESB_cowmn ESB_55S ESB_COMMON FSB_TRDY_ L 10 14
FSB._ COMON . =2 1_sPAC NG 5 [—FSB_CPURST_L ESB _55S ESB_COMVON FSB_CPURST_ L 710 13 14
[—>—ESB_DATA_GROUPO ESB 55S ESB_DATA FSB_D _L<15..0> 710 14
[ ESB_DATA_GROUPO ESB 55S ESB_DATA ESB_DI NV_L<0> 7 10 14
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
— [ ESB_DSTE0 ESB_DSTB 55S | FSB DSTRB FSB DSTB_L_P<0> 7 10 14
FSB_ADDR FSB_ADDR * FSB_ADDR2ADDR [ ESB_DSTB_55S | FSB DSTB FSB_DSTB_L_N<O0> 710 14
FSB_ADDR FSB_ADSTB * FSB_ADDR2ADSTB [ ESB_DATA_GROUP1 ESB_55S ESB_DATA FSB_D L<31..16> 710 14
N [ ESB_DATA GROUP1 ESB 55S ESB_DATA FSB DI NV_L<1> 7 10 14
FSB_DATA FSB_DATA FSB_DATAZDATA [ ESB_DSTB1 ESB_DSTBR_55S | FSB_DSTB FSB DSTB L_P<1> 710 14
FSB_DATA FSB_DSTB * FSB_DATA2DSTB — ESB_DSTB_55S | ESB_DSTB FSB_DSTB_L_N<1> 710 14
Al FSB signals with inpedance requirenents are 55-ohm singl e- ended. [ ESB_DATA GROUP? ESB 55S ESB_DATA FSB D L<47..32> 710 14
Worst-case spacing is 2:1 within Addr bus, with 3:1 spacing to the ADSTBs. [—ESB_DATA_GROUP2 ESB 55S ESB_DATA FSB DI NV_L<2> 710 14
Wor st-case spacing is 2:1 within Data bus, with 3:1 spacing to the DSTBs. [ FESB_DSTE2 ESB_DSTB_55S | FSB DSTB FSB_DSTB L_P<2> 710 14
DSTB conpl enentary pairs are spaced 1:1 and routed as differential pairs. — ESB_DSTB_55S | FSB DSTB FSB_DSTB_L_N<2> 710 14
Desi gn Gui de recommends each strobe/signal group is routed on the sane |ayer. > ESB_DATA GROUP3 ESB_55S ESB_DATA FSB_D _L<63..48> 710 14
Desi gn Gui de reconmends FSB signals be routed only on internal |ayers. [ ESB_DATA_GROUP3 ESB 55S ESB_DATA FSB_DI NV_L<3> 710 14
NOTE: Design Gui de does not indicate FSB spacing to other signals, assumed 3:1. [ FSADSTES E:?igiz E::fiig Egg §¥S t Zzgz 70
NOTE: Design Guide allows closer spacing if signal |engths can be shortened. m— I = T
. < . . > 7 10 14
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.2 & 4.3 O EsaAnR craro ESB_8as FSB_ADDR Eop-AL<l6..3
[—FSB_ADDR GROLPO ESB 55S ESB_ADDR FgB OTlé<4Ll. bO> 710 14
- - [ ESB_ADSTEQ ESB 55S ESB_ADSTB ADS <0> 710 14
CPU Si gnal Constraints
[ ESB_ADDR_GROUP1 ESB 55S ESB_ADDR FSB_A L<35..17> 710 14
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP > FESB_ADSTB1 ESB 55S ESB_ADSTB FSB_ADSTB_L<1> 710 14
CPU_27P4S * Y =27P4_OHM_SE =27P4_OHM _SE =27P4_OHM_SE 7 ML 7 ML > CPUIERR L CPU_55S CPU | ERR L 10
N N N N N N > CPUEERR L CPU 55S CPU FERR L 10 23
CPU_55S \ 55_OHM_SE 55_OHM SE 55_OHM_SE STANDARD STANDARD = ceU procrOT L CPUass cPU_2ToL CPU_PROCHOT L o
NOTE: 7 mi| gap is for VCCSense pair, which > CPU PWRGD CPU 555 CPU_PWRGD 710 13 23
SPACI NG_RULE_SET LAYER LINE-TO LINE SPACING | &I GHT Intel says to route with 7 m| spacing w thout [ CPU_EROM SB CPU_55S CPU_I NTR 10 23
CPU 2TOL N 2 1 SPACI NG 5 specifying a target differential inpedance. [ CPU_EROM SB CPU_55S CPU_NM 10 23
= = [ CPU_EROM SB CPU 55S CPU _A20M L 10 23
CPU_COWP * 25 ML ? [ CPU EROM SB CPU 55S CPU DPSLP_L 710 23
* . . > CPU FROM SB CPU_55S CPU_| GNNE_L 10 23
CPU_GTLREF 25 ML ? DG recomends at least 25 mils, >50 nmils preferred O CRUINTL CPU_55S CPU INIT_L 10 23 47
CPU_I TP * =2: 1_SPACI NG ? > CPU FROM SB CPU 55S CPU SM _L 10 23
TPCLK L
VOCSENSE N > [ CPU_EROM SB CPU 55S CPU S 710 23
CPU_VCCSENS 25 ML [ PM.THRMIRIP_L CcPU 558 cPU 2TOL PM THRMIRI P_L 10 16 23 46
Most CPU signals with i npedance requirenments are 55-ohm si ngl e- ended. [— EnSABBS:giSEL gﬂizz U 2101 E?/IBBIS::LSJEIIS\S_RL T
i gnal r ire 27.4- i - i . | — A L ) 7 16 25 59
Sone signals require ohm si ngl e- ended i npedance (See above) CPU_sas CPU_2TaL | WP DPRSLPVR .
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 > CPU_BSELO CPU 55S cPU 2TOL CPU_BSEL<0> 10 30
— (See abaove) CPU 55S CPU 2TOL NB_BSEL<0> 13 16 30
[ CPUBSEL1 CPU_55S CcPy 2TOL CPU BSEL<1> 10 30
— (See abaove) CPU 55S CPU 2TOL NB BSEL<1> 13 16 30
> CPU_BSEL2 CPU_55S CcPy 2TOL CPU BSEL<2> 10 30
— (See abaove) CPU 55S CPU 2TOL NB_BSEL <2> 13 16 30
[ CPU_DPRSTP_L CPU 55S CPU 2TOL CPU DPRSTP_L 7 10 16 23 59
[CPU GILREE CPU 55S CPU_GTL REE CPU_GTLREF 10
—S—CPUCa CPU 55S CcPU_COVP CPU_COMP<3> 10
S—CPU_COWP CPU 27PAS CcPU_COVP CPU_COWP<2> 10
S—CPUCaw CPU 55S CcPU_COVP CPU_COWMP<1> 10
D CPu_caw CPU 27PAS CcPU_COVP CPU_COWMP<0> 10
S XDP_TDl CcPU 558 cPy | TP XDP_TDI 1013
[ XDP_TDO CPU 55S CPU | TP XDP_TDO 10 13
> XDP_TMG CPU 55S CcPU | TP XDP_TMS 10 13
> XDP_TCK CPU 55S CcPU | TP XDP_TCK 10 13
[ XDP_TRST_L CcPU 558 cPy | TP XDP_TRST_L 1013
S XDP_BPM L CPU_55S CcPU_L TP XDP_BPM L<4. . 0> 10 13
[ XDP_BPM LS CPU 55S CcPU | TP XDP_BPM L<5> 10 13
[ QLK ESB 100D | O K_ESB XDP_CLK P 13 20 88
[ QLK ESB 100D | O K_ESB XDP_CLK_N 13 20 88
> (FESB CPURST 1) |cpysss CPU L TP XDP_CPURST_L 13
— CPU 55S CPU 2TOL CPU VI D<6. . 0> 1 12
[ CcPU 558 cPU 2TOL | M\WP6_VI D<6. . 0> 712 5
[ CPU_VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE P 11 50
[ CPU_VOCSENSE CPy 27PAS cpy veesense | CPU_VCCSENSE N 11 50
f— CPU 27PAS cpy veesense | | WP6_VSEN P o
— CPU 27PAS cpy veesense | | MWP6_VSEN N o
CPU FSB Constraints
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PCl - Express / DM Bus Constraints

PHYSI CAL_RULE_SET

LAYER ALLON

oN 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

SOURCE: Sant

a Rosa Platform DG Rev 1.0 (#21112), Sections 7.2, 9.2 & 10

Vi deo Si gnal

Constraints

.5

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 ?

LVDS signal s
CRT & TVDAC
- 37.5-ohm +
- 50-ohm +/ -
- 55-ohm +/ -

are 100-ohm +/- 20% differential inpedence.
si gnal single-ended inpedence varies by |ocation:
/- 15% from GMCH to first term nation resistor.
15% from first to second term nation resistor.
15% from second termni nation resistor to connector.

CRT_HSYNC/ CRT_VSYNC si gnal s are 55-ohm +/- 15% si ngl e- ended i npedence.

SOURCE: Sant

a Rosa Platform DG Rev 1.0 (#21112), Sections 8.1 - 8.3.

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 nmi| 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

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>
— PCIE_100D PCLE PEG R2D C N<15. . 0>
> PEG 2R PCl E_100D PCILE PEG D2R P<15.. 0>
o 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>
> DM _N\2s DM _100D DM DM _N2S P<3..0>

D 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>

[ LVDS A AK LVDS_100D LVDS LVDS A CLK P

O Lvbs A aK 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 DATA3 LVDS_100D LVDS LVDS A DATA P<3>
[ LVDS A DATA3 LVDS_100D LVDS LVDS A DATA N<3>
OS—LVDS B AK LVDS_100D LVDS LVDS B CLK P
[O—LVDS 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>
S LVDSBDATA3  |1VDS 100D | 1VDS LVDS B _DATA N<3>
[ LVDS 1BG 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

> T ADAC CRT_50S TVDAC TV_A _DAC

> TV B DAC CRT_50S TVDAC TV_B_DAC

D TV.CcDbac CRT_50S TVDAC TV_C DAC
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DDR2 Menory Bus Constraints Menory Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP NET_TYPE
- = ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
N _ _ - - - -
MEM 45S =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM _SE =STANDARD =STANDARD > MEMAax NEM 70D MEM OLK MEM CLK P<2..0> e
MEM 55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [ MVEM 70D MEM CLK MEM CLK N<2..0> 16 a1
MEM 70D * =70_OHMDIFF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF > MEMA CNTL MEM 45S MEM CTRL MEM CKE<1. . 0> 16 31 33
VEM 85D E -85_0MD FF| =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF g Em:’;:%t Emjz: Em:gzt I\/NEEm_gsztil 02> e
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 D NEM*A*O\AD NENLSSS NEM*C'\AD 'VEM_A_A<14 - O> o ar e s
= = ~ = = = = = = = S MMA QD MEM 55S MEM CMD MEM A BS<2.. 0> 17 31 33
MEM_CLK2MEM * =4: 1_SPACI NG ? MEM_CLK MEM_CLK * MEM_CLK2MEM o MEMA D MEM 55S MEM CVD MEM A RAS L 17 31 33
MEM _CTRL2CTRL * =2: 1_SPACI NG ? MEM _CLK MEM _CTRL * MEM_CLK2MEM o EMAQD MEMS5S MEM.CMD MEM A CAS_L e
- = - o = S MMA QD MEM 55S MEM CMD MEM A VE L 17 31 33
MEM_CTRL2MEM * =3: 1_SPACI NG ? MEM_CLK MEM_CMVD * VEM_CLK2NVEM —_MEM A DO AYTED MEM 5SS MEM DATA MEM A DO<7..0> o
MEM_CMD2CMVD * =1. 5: 1_SPACI NG ? MEM_CLK MEM_DATA * MEM_CLK2NVEM O MEM A_DQ BYTEL MEM 55S MEM_DATA MEM A _DQx15. . 8> 7
VEM_CNVD2NVEM * =3: 1_SPACI NG ? MEM_CLK MEM_DQS * VEM_CLK2NVEM > MEMLA_DQ BYTE2 MEM 55S VEM DATA MEM A DQ<23.. 16> 17 a1
= i : - - = > MEM.A_DQ BYTE3 MEM 55S MEM DATA MEM A DQ<31.. 24> 17 3
MEM_DATA2DATA * =1.5: 1_SPACI NG ? > MEM A DQ BYTE4 MEM 55S MEM DATA ﬁm_ﬁ_ﬁig . 2(2)> 17 3
N A NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET VEM A DQ BYTES VEM 558 VEM DATA .. > 17 31
MEM DATAZMEM =3: 1_SPACI NG ? NEM OVD NEM CLK N NEM OVD2VEM g MEM A _DQ BYTE6 MEM 55S VEM DATA MEM A DQ<55. . 48> 17 31
MEM_DQS2NVEM * =3: 1_SPACI NG ? = = = > MEM A DQ BYTE? MEM 55S MEM DATA MEM A DQ<63. . 56> 17 3
MEM _20THER * 25 ML ? MEM VD MEM_CTRL . MEM_CVD2MEM > MEM A DMV MEM 55S VEM DATA NMVEM A _Divk0> 17 3
NMEM_CMD NMEM_CMD * MEM_CNMD2CNVD S MEM.A DML MEM 55S MEM_DATA NI\/EEm ﬁ %;> wa
VEM A_D\P MEM 55S VEM DATA > 17 a1
MEM_ OVD MEM DATA . VEM_CVD2MVEM g MEM A_DMB MEM 55S MEM DATA MEM A DME3> 17 3
MEM_CMD MEM _DQS * MEM_CNVD2NVEM > MM A D4 MEM 55S MEM DATA MEM A DWVk4> 17 3
O MEMA DVE MEM 55S MEM DATA MEM A DWMK5> 17 3
NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET D NEM*A*DVE NEM*SSS NEM*DATA 'VEM A DM<6> e
= - = - = - — S MEMA DW MEM 55S MEM DATA MEM A DMK7> 17 3
N
MEM CTRL MEM CLK MEM CTRL2MEM [ MEM.A_DQSO MEM 85D VEM DQS NMEM A _DQS_P<0> 17 31
MEM _CTRL MEM _CTRL * MEM _CTRL2CTRL — MEM 85D MEM DQS MEM A _DQS_N<O> 17 31
MEM _CTRL MEM_CMVD * MEM_CTRL2VEM g MEM.A_DQEL Emfgzg Emfg ﬁm 2 g Zziz v
MEM _CTRL MEM _DATA * MEM_CTRL2MEM > MEMA DQS2 MEM 85D MEM DCS NMEM A DQS_P<2> 17 31
N VEM 85D MEM DS MEM A DQS N<2> 17 a1
MEM_CTRL MEM DGS MEM CTRL2MEM g MEM A_DQS3 MEM 85D VEM DQS NMEM A DQS_P<3> 17 31
o MEM 85D MEM DQS MEM A DQS N<3> 17 3
NET_SPACI NG_TYPE1 | NET_SPACI NG_TYPE2 AREA_TYPE | SPACI NG _RULE_SET | — NVEM A DQS4 VEM 85D VEM DQS ﬁm ﬁ % sz> 17 31
VEM 85D MVEM DQS > 17 31
MEM DATA MEM LK . MEM DATAZVEM g MEM A_DQS5 MEM 85D VEM DQS NMEM A DQS_P<5> 17 31
MEM_DATA MEM_CTRL * MEM_DATA2MVEM o MEM 85D MEM DGS MEM A _DQS_N<5> 17 a
VEM DATA NEM OVD N VEM DATAZNEM > MEM.A DOS6 MEM 85D MEM DQS MEM A _DQS_P<6> 17 3
- - - o MEM 85D MEM DQS MEM A DQS N<6> 17 3
MEM _DATA MEM _DATA * MEM_DATA2DATA MEM A_DQS7 MEM 85D MVEM DCS NMEM A DQS_P<7> 17 31
— — — = MEM A _DQS N<7>
MEM _DATA MEM DQS * MEM_DATA2VEM m— MEM.BSD MEM.DQS e
O MMB aK MEM 70D MEM O K MEM CLK P<5. . 3> 16 32
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 D NEM77OD NEM*CLK 'VEM O_K N<5 * 3> w9
MEM B_CNTL MEM 45S VEM CTRL MEM CKE<4. . 3> 16 32 33
MEM LK : . MEM_20THER MEM DQS MEM LK . VEM_DQS2MVEM g MEM B_CNTL MEM 45S MEM CTRL MEM CS L<3..2> 16 32 33
MEM_CTRL * * MEM _20THER MEM _DQS MEM_CTRL * MEM_DQS2NVEM S MEMB CNTL MEM 45S MEM CTRL MEM ODT<3. . 2> 16 32 33
NMEM_CMD * * MEM 20THER MEM DQS NMEM_CMD * MEM_DQS2VEM > MEMEB CVMD MEM 55S MEM_CMVD NI\/EEm g Q;lg . 8> 16 17 32 33
MEM B_CMD MEM 55S MEM CMVD <2..0> 17 32 33
MEM_DATA * * MEM_2O0THER MEM_DQS MEM_DATA * MEM_DQS2MVEM g NEMB_QvD NEM B85S NEM D MEM B RAS L o
MEM _DQS * * MEM _20THER MEM _DQS MEM _DQS * MEM_DQS2NVEM S MMB oD MEM 55S MEM CVD NMEM B_CAS L 17 32 33
Need to support MEM *-style wildcards! [ MEMEQD MEML55S MEM OVD MEM B VE L ez
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Section 6.2 — BYTEQ MEM 55S MEM DATA MEM B_DQX7..0> 17 32
o BYTE1L MEM 55S MEM_DATA MEM B_DQx15. . 8> 17 32
[ BYTE2 MEM 55S MEM_DATA MEM B_DQ<23. . 16> 17 32
o BYTE3 MEM 55S MEM_DATA MEM B_DQ<31. . 24> 17 32
[ BYTE4 MEM 55S MEM_DATA NMEM B_DQ<39. . 32> 17 32
[ BYTES MEM 55S MEM _DATA NMVEM B_DQ<47. . 40> 17 32
— BYTE6G MEM 55S MEM DATA MEM B_DQ<55. . 48> 17 32
[ BYTE? MEM 55S MEM _DATA MEM B_DQ<63. . 56> 17 32
[ MEM 55S MEM DATA NMEM B DM<O> 17 32
- MEM 55S MEM DATA MEM B Dwv<1> 17 32
f— MEM 55S MEM_DATA NMVEM B_Divk2> P,
o MEM 55S MEM DATA MEM B DWM<3> 17 32
- MEM 55S MEM DATA NMEM B DWM<4> 17 32
o MEM 55S MEM DATA MEM B DM<5> 17 32
o MEM 55S MEM DATA MEM B DM<6> 17 32
— MEM 55S MEM DATA NMVEM B_DIMK7> 17 32
> MEM B DQSO MEM 85D MEM DQS NMVEM B_DQS_P<0> 17 32
o MEM 85D MEM DQS MEM B DQS N<O> 17 32
O MEMB DOS1 MEM 85D VEM DQS NMVEM B_DQS _P<1> 17 32
[ MEM 85D MEM DQS MEM B DQS N<1> FE
S MEM B DQS2 MEM 85D VEM DQS NMVEM B_DQS_P<2> 17 32
— MEM 85D MEM DQS MEM B DQS N<2> FE
[ MEMB DOS3 MEM 85D VEM DQS NMVEM B_DQS_P<3> 17 32
o MEM 85D MEM DQS MEM B DQS N<3> 17 32
> MM B DOs4 MEM 85D MEM DQS NMVEM B_DQS_P<4> 17 32
o MEM 85D MEM DQS NMVEM B_DQS _N<4> 17 32
[ MEMB DQSS MEM 85D VEM DQS NMVEM B_DQS_P<5> 17 32 B
= MEM 85D MEM DS MEM B DOS NS> o Menory Constraints
VEM B DQS6 MEM 85D VEM DQS <6> 17 32
g NEM 85D NEM DOs VEM B_DOS_N<6> . SYNC_MASTER=T9_NOVE SYNC_DATE=01/ 25/ 2007
> MEM B_DOS? MVEM 85D MEM_DQS MEM B_DQS_P<7> 1752 NOTI CE OF PROPRI ETARY PROPERTY
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Interface Constrai nts

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
| DE_55S * =55_OHM SE| =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
SATA_55S * =55_OHM SE| =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD

SATA_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

LI NE- TO- LI NE SPACI NG I GHT

| DE

=1. 8: 1_SPACI NG ?

SATA

20 ML

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21

HD Audi o I nt

112), Sections

erface Constraints

10.7 & 10.9

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
HDA_55S * =55_OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG I GHT

HDA

=1. 8: 1_SPACI NG ?

SOURCE: Napa Platform DG Rev 0.9 (#17978),

Interface Constrai nts

USB 2.0

Section 10.9.1

PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
USB_60S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD
USB_90D * =90_OHM DI FF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG I GHT

usB

20 ML

USB_2CLK

25 ML

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

Section 10.13.2

DG says m ni mum spacing 50 mils to cl ocks

Internal I nterface Constraints

PHYSI (‘}«LiRLLEiSET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
SMB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPI _55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

SvB

=3: 1_SPACI NG

SPI

=1. 8: 1_SPACI NG

SOURCE: Santa

Platform DG Rev 1.0 (#21112),

Section 10.17

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ LDE_PDD LDE_55S LDE | DE_PDD<15. . 0>
> LDE_PDA LDE_55S LDE | DE_PDA<2. . 0>
[ LDE_PDCS | DE_55S | DE | DE_ PDCS1_L
[ LDE_PDCS LDE_55S LDE | DE_PDCS3_L
O LDE aNTL | DE_55S | DE I DE_PDI OV L
> |DEPDIORL | DE_55S | DE | DE_PDIOR L
> | DE_CNTL L DE_55S LDE | DE_PDDACK_L
O LDE_aNTL | DE_55S | DE | DE_PDDREQ

[ DE_PDI ORDY LDE_55S LDE | DE_PDI ORDY
[ LDE IRQI4 | DE_55S | DE I DE | RQL4

S lDERST L | DE_55S | DE ODD _RST_5VTOL_L
[ SATA_A_R2D SATA_100D SATA SATA A R2D C P
— SATA_100D SATA SATA A R2D C N
f— SATA_100D SATA SATA A R2D P
[ SATA_100D SATA SATA A R2D N
[ SATA_A_ 2R SATA_100D SATA SATA_A D2R P
f— SATA_100D SATA SATA_A D2R N
o SATA_100D SATA SATA A D2R C P
— SATA_100D SATA SATA_A D2R C N
[ SATA_B_R2D SATA_100D SATA SATA B_R2D C P
D SATA_100D SATA SATA B_R2D C N
[— SATA_100D SATA SATA B_R2D P
f— SATA_100D SATA SATA B _R2D N
[ _SATA B 2R SATA_100D SATA SATA B_D2R P
f— SATA_100D SATA SATA B _D2R N
f— SATA_100D SATA SATA B D2R C P
— SATA_100D SATA SATA B D2R C N
[ SATA_C R2D SATA_100D SATA SATA C R2D C P
— SATA_100D SATA SATA C R2D C N
— SATA_100D SATA SATA C R2D P
— SATA_100D SATA SATA C R2D N
[SATA C 2R SATA_100D SATA SATA C D2R P
[ SATA_100D SATA SATA C D2R N
f— SATA_100D SATA SATA C D2R C P
— SATA_100D SATA SATA C D2R C N
[SATA_RBI AS SATA_55S SATA RBI AS

[ HDABIT QK HDA_55S HDA HDA BI T_CLK
f— HDA_55S HDA HDA BIT_CLK R
[ HDA_SYNC HDA_55S HDA HDA SYNC

[ HDA_55S HDA HDA SYNC R

[ HDARST L HDA_55S HDA HDA RST L

[ HDA_55S HDA HDA RST L_R
[ HDA_SDI N0 HDA_55S HDA HDA_SDI NO

— HDA_55S HDA HDA_SDI N_CODEC
[ HpA_spauT HDA 55S HDA HDA_SDOUT

o HDA_55S HDA HDA SDOUT_R
[ USB_EXTA USB_90D USB USB_EXTA P

— USB_90D USB USB_EXTA N

— USB 90D USB USB EXTA MUXED P
— USB 90D USB USB EXTA MUXED N
> USB MN USB_90D USB UsB M NI _P

— USB_90D USB USB_M NI _N

[ USB_EXTD USB_90D USB USB_EXTD P

— USB_90D USB USB_EXTD_N

[ USB_CAMERA USB_90D USB USB_CAMERA P
— USB 90D USB USB CAMERA N
> USB BT USB 90D USB USB BT_P

— USB_90D USB USB_BT_N

[ USB_TPAD USB_90D USB USB_TPAD_P

f— USB 90D UsB USB_TPAD N

> USB IR USB_90D USB USB IR P

— USB_90D USB USB_ IR N

[ USB_EXTB USB_90D USB USB_EXTB_P

— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB USB_EXCARD P
— USB_90D USB USB_EXCARD N
[ USB_EXIC USB 90D USB USB EXTC P

— USB_90D USB USB_EXTC N

[ USB RBIAS USB_60S USB_RBI AS

> SMB_SB SO SMB_55S SMB SMB_CLK

[ SMB_SB_SDA SMB_55S SMB SMVB_DATA

[ SMB_SB ME SO SMB_55S SMB SMB ME _CLK

[ SMB_SB_ME_SDA SMB_55S SMB SMB_NME DATA
[ SPL_SOK SPI_55S SPL SPI _SCLK_R
[— SPL_55S SPl SPI _SCLK

— SPI_55S SPI SPI _A SCLK R
— SPL_55S SPl SPI_B SCLK_R
— SPL_sl SPI_55S SPL SPI_SI _R

[ SPL_55S SP SPI _SI

— SPI_55S SPL SPI_A SI _R

f— SPL_55S SPl SPI_B SI_R

> SPL_so SPI_55S SPL SPI _SO

— SPI_55S SPL SPI_A SO R

— SPI_55S SPI SPI _B SO

— SPL_55S SPl SPI_B SO R
O—SPL_CE L0 SPL_55S spI SPI _CE R L<0>
— SPI_55S SPI SPI _CE L<0>
[O—SPL_CE L1 SPI_55S SPL SPI _CE R L<1>
— SPL_55S SP SPI _CE L<1>
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23 42

23 42

23 42

23 42

23 42

23 42

23 42
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24 43

24 34
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24 44

24 44
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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

?

Controll er

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21

Li nk (AMI) Constraints

112), Sections 10.18.1 & 10.

19

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

Et her net

(Yu

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21

112), Sections 10.27.1.5-7,

kon) Constraints

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

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

[ PCL_AD19 PCl_55S PCl PCl _AD<19>

> Pa_AD20 PCl_55S PCl PCl _ AD<20>
—>—PC_AD PCl_55S PCl PCl _AD<31..21>
> Pa_aD PCl_55S PCl PCl _PAR

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

> PCL_CNTL PCl_55S PCl PCl _DEVSEL_L

[ PCL_CNTL PCl_55S PCl PCl _PERR L

O PO_LOK L PCl_55S PCl PCl _LOCK L
S—PO_ONTL PCl _55S pCl PCl _SERR L

> PCL_CNTL PCl _55S pCl PCl _STOP_L

> PCL_CNTL PCl_55S PCl PCl _TRDY L

[ PCL_CNTL PCl_55S PCl PCl _FRAME L

> PCL_EWREQL PCl_55S PCl PCl _FW REQ L

> PCO_EWGNT_L PCl_55S PCl PCl _FWGNT L
O—PO_REQL_L PCl_55S PCl PCl _REQL_L

> PCL_GNT1 L PCl_55S PCl PCl _GNT1_L
[O—PO_REQ L PCl_55S PCl PCl_REQ2 L
OS—PO_GNI2_ L PCl _55S pCl PCl _GNT2_L

O LNT_PIRQA L PCl_55S PCl INT_PI RQA L

O LNI_PIRGE I PCl_55S PCl INT_PI ROB_L

> N[ PIRQC L PCl_55S PCl INT_PIRQC L

O LN PIRQD L PCl_55S PCl INT_PI RQD L

O LNT_PIRGE L PCl_55S PCl INT_PI RQE L

> N[ PIRGE L PCl_55S PCl INT_PI ROF_L

> POE A RD PCl E_100D PCILE PCE ARDCP
— PCI E_100D PCIE PCIE A R2D C N
[OPOE A @R PGl E_100D PO E PCIE A D2R P

— PCI E_100D PO E PCIE A D2R N

> PCE B RD PCl E_100D PCILE PCE B RRD CP
D PCI E_100D PCIE PCIE B R2D C N
[ POE B R PGl E_100D PO E PCIE B D2R P

— PCI E_100D PCIE PClE B D2R N
[—PCLE_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
[ PCOE EWRD PCl E_100D PCILE PCE FWR2D C P
— PCI E_100D PCIE PCIE FWR2D C N
[ PCOE EW 2R PCI E_100D PO E PCl E_ FW D2R P

f— PCIE_100D PCLE PClE FW D2R N

[ PCE MN_RD PCl E_100D PCILE PCE MN _R2D C P
[ PCI E_100D PCIE PO E MN _R2D C N
S PCE MN_D2R PCl E_100D PCILE PCLE M N _D2R P
— PCIE_100D PCLE PCIE M N _D2R N
O—GAN COVP GLAN COwP

> QLN NB CLINK_55S CLINK CLINK NB CLK

O QLN NB 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 WAN CLK
O CLINK WAN CLINK_55S CLINK CLI NK_W.AN DATA
[ CLLNK W AN RESET L ClINK_55S CLINK CLI NK W.AN RESET L
[ NB_CLI NK_VREE QINK 12M L | O I NK_VREE NB_CLI NK_VREF

S SB_CLI NK_VREEQ CLINK_12M L | Cl I NK_VREE SB_CLI NK_VREFO
[ SB_CLINK_VREF1 CLINK 12M1 | CI NK VREE SB_CLI NK_VREF1
[ PCE ENET_R2D PCl E_100D PCILE PCl E_ 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
[ POLE_ENET_[2R 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
> 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>

> ENET_MDI ENFT_100D ENET_MDI ENET_MDI _P<2>

— ENET_100D ENET_MDI ENET_MDI _N<2>

> ENET_MDI ENFT_100D ENET_MDI ENET_MDI _P<3>

— ENET_100D ENET_MDI ENET_MDI _N<3>
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Cl ock Si gnal

Constraints

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
CLK_FSB_100D * =100_0HM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
CLK_PCI 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
CLK_MED_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

CLK_SLOW 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

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

7 10 30

7 10 30

7 14 30

7 14 30

13 30 83

13 30 83

7 30 47

24 30

30 38

30 45

25 30

25 30

24 30

24 30

30 34

30 34

23 30

23 30

7 16 30

7 16 30

30 34

30 34

30 35

fic
fic

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ CK505_CPU CLK_FSB 100D | G K_ESB CK505_CPWO_P
[ 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 | G K_ESB CK505_CPUL_N
S CK505_LTP CLK_FSB 100D | G K_ESB CK505_CPU2_| TP_SRC10_P
S CK505_L TP CLK_FSB 100D | QL K_ESB CK505_CPU2_| TP_SRC10_N
[ CK505_PALFQ O K_MED 55S O K_MED CK505_PCI FO_CLK_| TPEN
[ COK505_PCIE1 CLK_MED_55S CLK_NED CK505_PCl F1_CLK
[ CK505_PAL1 O K_MED 55S O K_MED CK505_PCl 1_CLK
[ CK505_PA 2 O K_MED 55S O K_MED CK505_PCl 2_CLK
O CK505_PAL3 O K_MED 55S O K_MED CK505_PCl 3_CLK
S CK505_PQL4 O K_MED 55S O K_MED CK505_PCl 4_CLK
[ CK505_PClS O K_MED 55S O K_NED CK505_PCI 5_CLK _FCTSEL
—(CPU BSFL0) O K_MED 55S O K_MED CK505_48M FSA
—(CPU_BSEL2) O K_MED 55S QL K_MED CK505_REFO_FSC
[ CK505_DOT96 G K PCIE 100D | CIK PO E CK505_DOr96_27M P
— K PCOE 100D | QK POE CK505_DOT96_27M N
[ OK505_LVDS CIK PCIE 100D | GIK PCIE CK505_LVDS_P
— K PCOE 100D | QK POE CK505_LVDS N
> Cks05 SRCl | aKPaE 100D akKPaE | CK505 _SRC1 P
— K PCOE 100D | QK POE CK505_SRC1_N
[ CK505_SRC2 CK PCIE 100D | CIK PO E CK505_SRC2_P
— CLK PCIE 100D | QLK PCLE CK505_SRC2_N
[ CK505_SRC3 G K PCIE 100D | CIK PO E CK505_SRC3_P
— K PCE 100D | K POE CK505_SRC3_N
> COK505_SR4 QLK _PCIE 100D | QLK _PCIE CK505_SRt4_P
— K PCOE 100D | K PAE CK505_SRC4_N
[ CK505_SRCS G K PCIE 100D | CIK PO E CK505_SRC5_P
— QLK _PCIE 100D | QLK _PCIE CK505_SRC5_N
[ CK505_SRCG G K PCIE 100D | CIK PO E CK505_SRC6_P
— K PCOE 100D | QK POE CK505_SRC6_N
[ CK505_SRC7 G K PCIE 100D | CIK PO E CK505_SRC7_P
— K PCOE 100D | QK POE CK505_SRC7_N
[ CK505_SRC8 G K PCIE 100D | CIK PO E CK505_SRCB8_P
— K PCOE 100D | K PAE 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 | OLK_ESB FSB CLK _NB P
—(CK505_NB) CLK_FSB 100D | CLK_FSB ESB 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_MED 558 | QLK NED PCl _CLK33M TPM
——(CK505_PCl 3) ClLK_MED_55S CLK_MED PCl _CLK33M SMC
CK505 PCl 4 is project-speci
CK505 PCI5 is project-speci
—(CPU BSFL0) CLK_NED_55S CLK_NED SB_CLK48M USBCTLR
——(CPU BSFEL2) CLK_NED 55S QLK_NED SB_CLK14P3M Tl 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) CLK_PCIE_100D | LK PCIE NB_CLK96M DOT_P
——(CK505_DOT96) CLK_PCIE_ 100D | QLK PCIE NB_CLK96M DOT_N
——(CK505_LVDS) CLK_PCIE_100D | LK PCIE NB_CLK100M DPLLSS P
— (CK505_LVDS) QK PCIE 100D | QLK PQLE 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) QLK PCIE 100D | QLK PCIE SB_CLK100M DM _P
—>(CK505_SRC2) G K PCIE 100D | CIK PO E SB_CLK100M DM _N
> (CK505_SRC3) CLK_PCIE_100D | LK PCIE PCl E_CLK100M EXCARD P
——(CK505_SRC3) CLK_PCIE_100D | LK PCIE PCl E_CLK100M EXCARD N
—>(CK505_SRC4) CK PCIE 100D | CIK PO E SB_CLK100M SATA P
—(CK505_SRC4) G K PCIE 100D | CIK PO E SB_CLK100M SATA_N
——(CK505_SRC5) CLK_PCIE_ 100D | LK PCIE NB_CLK100M PCI E_P
——(CK505_SRC5) 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 | QLK 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_SRCR) 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 SOl SMB_55S SMB SMBUS_SMC A S3_SCL
[—SMBUS SMC A S3_SDA | SMB 55S SMB SMBUS SMC A S3_SDA
[S—SMBUS SMC B S0_Sa SMB 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_Sal SMB 558 SMB SMBUS _SMC 0_SO0_SCL
[ SMBUS SMC 0_SO_SDA | SMB_55S SMB SMBUS SMC 0_SO_SDA
[ SMBUS_SMC_BSA_SCL SMB 55S SMB SMBUS SMC BSA SCL

[S—SMBUS_SMC_BSA_SDA SMB 558 SMB SMBUS SMC BSA SDA

[ SMBUS_SMG MGMI_SQL SMB 558 SMB SMBUS SMC MGMT_SCL
[ SMBUS SMC MGMI_SDA SMB_55S SMB SMBUS SMC MGMT__SDA
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FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP ELECTRI CAL TRAINT SET PHYSI CALNELTYPSEPAO NG
FW 55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD Fwo cr Fwss o EW 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 S EWDCTL EW 55S EwW FW CTL<1. . 0>

—EWlak O K_MED 55S O K_MED CLKFW LI NK_LCLK
— QK _NED 558 QK _NED CLKFW PHY LCLK a8 39

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT D EW POLK LK _MED 55S LK _MNED C‘_KFW LI NK PCLK .

FW * =2: 1_SPACI NG ? o O K_MED 55S O K_MED CLKFW PHY_ PCLK
Fw TP N =3:1 SPACI NG 5 > EWLKON EW 555 EW FW LKON
- B - [ EW 55S EW FW LKON R
> EwlLps EW 55S EW FW LPS 38 30
[O—EWLREQ EW 55S EW FW LREQ a8 30
O FEWPINT EW 55S EW FW Pl NT 38 39
[ FWPHY_CLK98P304M XI | CLK_MED 55S CLK_NED CLK98P304M FW XI _R
— QL K_MED 55S QL K_MED CLK98P304M FW XI
>EWo_TPA EW 110D EW TP FWO_TPA P 39 a1
[O—EWo_TPA EW 110D EW TP FWO_TPA N 39 a1
[—Fwo_TPB EW 110D EW TP FW O_TPB_P 39 a1
> Fwo_TPB FW 110D EW TP FW O_TPB_N 39 a1
[O—EW1_TPA EW 110D EW TP FW1 _TPA P 39 a1
[O—EW1_TPA EW 110D EW TP FW1 TPA N 39 a1
—Fw1 _TPB EW 110D EW TP FW1_TPB_P 39 a1
O—Fw1_TPB EW 110D EW TP FW1 TPB_N 39 a1
Port 2 Not Used
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GDDR3 Frame Buffer Signal Constraints GDDR3 FB A/ B Net Properties GDDR3 FB C/D Net Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP NET_TYPE NET_TYPE
GDDR3 40R50SE « 50 QHM SE —40 OHM SE —50 OHM SE 12.7 W —STANDARD —STANDARD ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
N - _ _ _ _ - > EBACKEP GDDR3_80D GDDR3_QLK FB_A CLK P<0> 707 > _EBCOKEP GDDR3_80D GDDR3_ QLK FB B CLK P<0> 70 72
GDDR3_50SE =50_OHM_SE 50_OHM SE 50_OHM SE 50_OHM_SE STANDARD =STANDARD = cooRe_a0D e FB A CLK N<O> . = cooRe_80D coore k| FB B CLK N<O> .
GDDR3_80D * =80_OHM DIFF | =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF O FBBAKEP GDDR3_80D GDDR3_QL K FB_A CLK P<1> 70 71 O FBDAKEP GDDR3_80D GDDR3_QLK FB B CLK P<i1> 70 72
- GDDR3_80D GDDR3_ QLK FB_A CLK N<i1> 707 o GDDR3_80D GDDR3_QLK FB B CLK N<i1> 70 72
SPACI NG_RULE_SET LAYER LINE- TO LI NE SPACING | VEI GHT > FB_AB QWD GDDR3_40R50SE | GDDR3_CMD FB_A MA<1..0> 7071 > EB.CD oD GDDR3_40R50SE | GDDR3_ CMD FB_B_MA<1.. 0> 70 72
GODR3 CLK N —2.5: 1 SPACI NG - S—FB_AB VD GDDR3_40R50SE | GhbRz cvp | FB_A MA<11. . 6> 0 [—FB.Ch an GDDR3_40R50SE | cprz avp | FB_ B MA<11. . 6> 70 72
- CO - ! [O—FB_AB_ QWD GDDR3_40R50SE | GDDR3_CMD FB_A BA<2..0> 707 [—FB_Ch an GDDR3_40R50SE | GDDR3_CMD FB_B BA<2..0> 70 72
GDDR3_CMD * =2.5:1_SPACI NG ? [ FB_AB QWD GDDR3_40R50SE | GDDR3_CMD EB_A RAS L 70 71 > FBCh oD GDDR3_40R50SE | GDDR3 CMD EB_B RAS L 70 72
DATA N 2. 5.1 SPACI NG > > FB_AB QWD GDDR3_40R50SE | GDDR3_ CMD FB A CAS L 707 > FBCh o GDDR3_40R50SE | GDDR3_CMD FB B CAS L 70 72
- = i [ FB.AB QWD GDDR3_40R50SE | GDDR3_ CMD FB A VW L 707 > FBCh o GDDR3_40R50SE | GDDR3_CMD FB B W\ L 70 72
GDDR3_DQS * =2.5: 1_SPACI NG ? S—FEB_AB CMD PD GDDR3_40R50SE | GDDR3_CMD FB_A CKE 70 71 [—FEB_CD Qb PD GDDR3_40R50SE | GDDR3_CMVD FB_B _CKE 0 72
i _ > FB_AB QWD GDDR3_40R50SE | GDDR3_ CMD FB A CSO L 707 > FBCh oD GDDR3_40R50SE | GDDR3_CMD FB_B _CSO_L 70 72
\/i deo Sl g na' Const rai nts [>EB_AB CMD PD GDDR3_40R50SE | GDDR3_CMVD FB_A_ DRAM RST 70 71 [ _EB.CD C\MD PD GDDR3_40RS0SE | cbora_ovp | FB B DRAM RST 70 72
O ROUT EB A OMD GDDR3_50SE GDDR3_CMVD FB_A LMA<S. . 2> 707 EB C OMD GDDR3_50SE GDDR3_CMD FB B LMA<S. . 2> 0 72
PHYSI CAL_RULE_SET LAYER &LLAYEW E 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 FBﬁBﬁO\A) 7505E 70\11) FB A U'\M<5 j 2> 07 D FBﬁDﬁO\A) 7505E 70\11) FB B U'\M<5 j 2> 20 12
TVDS_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 —_F5 A woso COPRA_S0SE cooRe_Dos FB A WDOS<0> . —_F5_C woso e coore_pos | FB_ B WDQS<0> s
VGA_50S * =50_OHM _SE =50_OHM _SE =50_OHM _SE =50_OHM _SE =STANDARD =STANDARD S—FB_A WDGS1 GDDR3_50SE GDDR3_DQS FB_A WDQS<1> 70 71 [—FB_C was1 GDDR3_50SE GDDR3_DQS FB_B WbQS<1> 0 72
N _ _ _ _ _ _ [ FB.A WXs2 GDDR3_50SE CGDDR3_DQS EB_A WDQS<2> 70 71 > EB.C wWxs2 GDDR3_50SE CGDDR3_DQS EB_B_ WDQS<2> 70 72
VGA_55S 55_OHM SE 55_OHM SE 55_OHM_SE 55_OHM_SE STANDARD STANDARD EB_A . “eost “nce FB A \WDOS<3> . Y . “eost "o | FB B WDOS<3> o
SPACI NG RULE SET CAveR e Toue srane | vaan [——FB_A_RDQS0 GDDR3_50SE GDDR3_DQS FB_A RDQS<0> 7071 [——FB_C RDGS0 GDDR3_50SE GDDR3_DQS FB_B_RDQS<0> 0 72
[>EB_A RDGS1 GDDR3_50SE GDDR3_DQS FB_A RDQS<1> 707 > EB_C RDGS1 GDDR3_50SE GDDR3_DQS FB_B_RDQS<1> 70 72
TVDS * 20 ML ? S—FB_A _RDQS2 GDDR3_50SE GDDR3_DQS FB_A RDQS<2> 70 71 [——FB_C RDQs2 GDDR3_50SE GDDR3_DQS FB_B_RDQS<2> 0 72
VoA . 20 ML . O FBARE: | coomasosE |oomangs |FB A <3> 07 O FBCRXsa | comasosE | eomangs |[FB B <3> 70 72
VGA SYNG N 20 ML . [—FB_A_DQ BYTEO GDDR3_50SE chpr3_pata | FB_A DO<7. . 0> 7071 [——FB_C_DQ BYTEO GDDR3_50SE chpr3_pata | FB_B_DQ<7. . 0> 70 72
= : [ FB_A DQ BYTEL GDDR3_50SE chbr3 pATA | FB A DQ<15. . 8> 70 71 [ FB.C DQ BYTEL GDDR3_50SE GhbR3 pATA | FB B _DQ<15. . 8> 70 72
O FBADQRYTE2 | GDDR3 50SE | copRa pata | FB A 23..16> 70 71 O FBCDQRBYTE2 | GDDR3 50SE | GDOR3 paTA | FB B 23..16> 70 72
[—FB_A_DQ BYTE3 GDDR3_50SE cpr3 patAa | FB_A DQO<31. . 24> 2071 [—FB_C DQ BYTE3 GDDR3_50SE GDDR3_DATA | FB_B DQ<31. . 24> 0 72
[O—FB_A_DQwW GDDR3_50SE chor3_pata | FB_A DOV L<0> 707 —FB_Cc DQw GDDR3_50SE Ghpr3_pata | FB_B_DOM L<0> 0 72
O—FBAaDQM | cooRa 50SE | copRa pata | FB A L<1> 0N O—FBCcDQwi | GoRa 50SE | GooRa paTA | FB B L<1> 70 72
[O—FB_A_DQw GDDR3_50SE chpr3_pata | FB_A DOM L<2> 707 [—FB_Cc DQw GDDR3_50SE chpr3_pata | FB_B_DOM L<2> 0 72
> EB_A DQ\B GDDR3_50SE chpr3_pata | FB_A DOV L<3> 7071 > EB_C DQ\B GDDR3_50SE chpr3_pata | FB_B_DOM L<3> 0 72
[>EB_B_WDQS0 GDDR3_50SE GDDR3_DQS FB_A WDQS<4> 707 [—>EB_D WQs0 GDDR3_50SE GDDR3_DQS FB_B_WDQ5<4> 0 72
[—FB_B sl GDDR3_50SE GDDR3_DQS FB_A WDQS<5> 707 [—FB_D ws1 GDDR3_50SE GDDR3_DQS FB_B_WDQS<5> 70 72
[—FB_B_WnQs2 GDDR3_50SE GDDR3_DQS FB_A WDQS5<6> 7071 [—FB_D wWqs? GDDR3_50SE GDDR3_DQS FB_B_WDQ5<6> 0 72
> FB B Wxs3 GDDR3_50SE CGDDR3_DQS EB_A WDQS<7> 70 71 > FB D wWxs3 GDDR3_50SE CGDDR3_DQS EB_B_ WDQS<7> 70 72
[ FB B RDQSO GDDR3_50SE CGDDR3_DQS EB_A_ RDQS<4> 70 71 > FB_D RDQS0 GDDR3_50SE GDDR3_DQS EB_B_RDQS<4> 70 72
[——FB_B_RDGS1 GDDR3_50SE GDDR3_DQS FB_A RDQS<5> 707 [——FB_D ROGS1 GDDR3_50SE GDDR3_DQS FB_B_RDQS<5> 0 72
[——FB_B_RDQS2 GDDR3_50SE GDDR3_DQS FB_A RDQS<6> 707 [——FB_D RDQS2 GDDR3_50SE GDDR3_DQS FB_B_RDQS<6> 0 72
[——FB_B_RDQs3 GDDR3_50SE GDDR3_ DS FB_A RDQS<7> 707 [——FB_D RDGsa GDDR3_50SE GDDR3_DQS FB_B_RDQS<7> 0 72
[ FB_B_DQ BYTEO GDDR3_50SE chpr3_pata | FB_A DQ<39. . 32> 707 [—FB_D DQ BYTEO GDDR3_50SE chpr3_pata | FB_B_DQ<39. . 32> 0 72
[—FB_B_DQ BYTE1 GDDR3_50SE coDR3_pATA | FB_A DQ<47. . 40> 7071 [—FB_D DQ BYTE1 GDDR3_50SE GoDR3_DATA | FB_B DQ<47. . 40> 70 72
[ EB_B_DQ BYTE? GDDR3_50SE copr3_paTA | FB_A DQX<5S5. . 48> 7071 [>_EB_D DQ BYTE? GDDR3_50SE copr3_paTA | FB_B DQ<55. . 48> 70 72
[—FB_B_DQ BYTE3 GDDR3_50SE copr3_paTA | FB_A DQ<63. . 56> 7071 [—FB_D DQ BYTE3 GDDR3_50SE GoDR3_pAaTA | FB_B DQ<63. . 56> 70 72
—FB_B_DQW GDDR3_50SE chor3_pata | FB_A DOV L<4> 7071 [—FB_D DQW GDDR3_50SE chpr3_pata | FB_B_DOM L<4> 70 72
[O—FB_B_DQui GDDR3_50SE chor3_pata | FB_A DOM L<5> 707 [—FB_D DQvi GDDR3_50SE chpr3_pata | FB_B_DOM L<5> 70 72
— FB B DQW GDDR3_50SE GhDR3 DATA | FB_ A DOM L<6> 70 71 > FBDDQW GDDR3_50SE GDDR3 DATA | FB B_DQM L<6> 70 72
[O—FB_B DQW GDDR3_50SE chor3_pata | FB_A DOM L<7> 7071 [—FB_D DQWR GDDR3_50SE Ghpr3_patA | FB_B_DOM L<7> 0 72
G&34M Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ (CK505_DOT96) CIK SION55S | LK SIOW GPU CLK27M 30
— CLK _SLONS55S | ALK SLON GPU CLK27M GATED a0 74
[ CK505_CLK27NES CK SION55S | QK _SLON GPU _CLK27M SS 30
— CIK SION55S | LK SIOW GPU_CLK27M SS_GATED 30 74
o LVDS 100D LVDS LVDS L_CLK P 775 79
— LVDS 100D LVDS LVDS L_CLK N 75 79
- LVDS 100D LVDS LVDS L_DATA P<3..0> 74 75 70
- LVDS 100D LVDS LVDS L_DATA N<3..0> 74 75 79
— LVDS 100D LVDS LVDS U CLK P 75 79
- LVDS 100D LVDS LVDS U CLK N 75 79
— LVDS 100D LVDS LVDS U DATA P<3..0> 74 75 79
— LVDS 100D LVDS LVDS U DATA N<3.. 0> 74 75 79
O IMDS aK TMDS 100D VDS TMDS_CLK P 5 78
> IMDS OK TMDS 100D T™MDS TVDS CLK N 7578
[O—IMDS_DATA TMDS 100D T™MDS TMDS_DATA P<5.. 0> 75 78
[O—IMDS_DATA TMDS 100D VDS TMDS DATA N<5.. 0> 75 78
[ VGARTV.C GA_50S GA GPU TV_C VGA R 74 78
O VGAGTVY GA_50S GA GPU TV. Y VGA G 74 78
[ VGA B TV COWP GA_50S GA GPU TV_COWVP_VGA B 74 78
[ GA_50S GA GPU VGA R 74 75
— GA_50S GA GPU VGA G 74 75
- GA_50S GA GPU VGA B 74 75
[ GA_50S GA GPU TV C 74 75
— GA_50S GA GPU TV Y 74 75 -
= ca_s0s ca GPU_TV_COVP s GPU (&B4M Constraints
[ VGA SYNC GA_55S GA_SYNC GPU_VGA HSYNC 75 78 SYNC_NMASTER=M/5_M.B SYNC_DATE=01/ 26/ 2007
GPU_V VSY 75 78
[ VCASYING ‘GA_55S (GA_SYNG ‘GA_VSYNC NOTI CE OF PROPRI ETARY PROPERTY
THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
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Il NOT TO REPRODUCE OR COPY | T
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M6 Speci fi

c Net

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SENSE_1TOL_55S * -1:1_DIFFPAIR|  =55_OHM SE =55_OHM _SE =55_OHM_SE =1:1_DIFFPAIR | =1:1_DI FFPAI R
THERM_1TOL_55S * =1:1_DIFFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR | =1:1_DI FFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
SENSE * =2: 1_SPACI NG ?
THERM * =2: 1_SPACI NG ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
ENETCONN * 25 MLS ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
GN\D * =STANDARD ?
PP1V8_MEM * =STANDARD ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
GND_P2MVM * 0.20 MM 1000
PVWR_P2MM * 0.20 MM 1000
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
MEM_CLK GN\D * GND_P2MM
MEM_CMD GND * GND_P2MM
MEM_CTRL GN\D * GND_P2MVM
NMEM_DATA GN\D * GND_P2MM
MEM DQS G\D * GND_P2MM
MEM_CLK PP1V8_MEM * PVWR_P2MM
MEM_CNVD PP1V8_MEM * PVWR_P2MVM
MEM_CTRL PP1V8_MEM * PVWR_P2MVM
NMEM_DATA PP1V8_MEM * PVWR_P2MM
MEM_DQSs PP1V8_MEM * PVWR_P2MVM
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
CLI NK_VREF GN\D * GND_P2MVM CLK_FSB GN\D * GND_P2MM
CLK_MED GND * GND_P2WM CPU_COWP GND * GND_P2MWM
CLK_PCI E GN\D * GND_P2MVM CPU_GTLREF GN\D * GND_P2MM
DM GND * GND_P2MM CPU_VCCSENSE GND * GND_P2MM
PCE GN\D * GND_P2MVM FSB_DSTB GN\D * GND_P2MM
SATA GN\D * GND_P2MVM
usB D . GND_P2WM NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
CLK_PCI E SB_POVER * PVWR_P2MM ENET_MDI G\D . G\D_P2MM
o™ SB_PONR . PWR_P2WM ENET_MDI ENET_POVZER * PWR_P2MM
SATA SB_POVER . PYR_P2MWM NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
use SB_POAER . PYR_P2MM CLK_MED FW POV\ER * GND_P2MM
NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
LVDS GN\D * GND_P2VM

Menory Constrai nt

Rel axati ons

Al l ow 0.127 mm necks for

>0.127 mmlines for

GMCH f anout .

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
MEM_70D BOTTOM 0.127 WM 6.35 W

Allow 0.1 nmm necks for >0.1 mmlines between thru-hole SO D MM pi ns.

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
MEM _45S * 0.100 MM 2.54 W
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D I SL10 0.100 MM 2.54 W
MEM 85D ISL4,1SL10 0.100 MM 2.54 W

Rel axati ons

G aphi cs Constrai nt

Alternate diffpair

NET_PHYS| CAL_TYPE

AREA_TYPE

PHYSI CAL_RULE_SET

PCl E_100D * 100_DI FF_BGA
LVDS_100D * 100_DI FF_BGA
TMVDS_100D * 100_DI FF_BGA

wi dt h/ gap t hrough BGA fanout

SI M Ca

d Constraints

areas (95-ohmdiff)

Properties

PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
VIAN_SI M * =50_0HM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM SE =50_OHM SE

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

VAAN_SI M

=2: 1_SPACI NG

?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
—(PC E_EXCARD) PCI E_100D PCLE PCl E_ EXCARD R2D P
[ (PCI E_ EXCARD) PCI E_100D PCLE PCl E_ EXCARD R2D N
— (PCLE M N) PCIE_100D POLE PCIE MN _R2D P
— (PCLE M N) PCIE_100D PaIE PCIE MN_R2D N
[ ENET_100D ENET_MDI ENET_MDI _R P<3..0>
— ENET_100D ENET_MDI ENET_MDI _R N<3..0>
— ENFT_100D ENETCONN ENETCONN _P<3. . 0>
— ENET_100D ENETCONN ENETCONN N<3. . 0>
[ FW 110D EW TP FW PORTO_TPA FL_P
[ FW 110D EW TP FW PORTO_TPA FL_N
— FW 110D EW TP FW PORTO_TPB_FL_P
— EW 110D EW TP FW PORTO_TPB_FL_N
> (SATA A R2D) SATA_100D SATA SATA A R2D UF_P
= (SATA_A_R2D) SATA 100D SATA SATA_A_R2D UF_N
> (SATA_A _D2R) SATA_100D SATA SATA_A D2R UF_P
> (SATA_A _D2R) SATA_100D SATA SATA_A D2R _UF_N
[ (USB_EXTA) USB_90D USB USB2_EXTA_MJUXED_ P
[ (USB_EXTA) USB_90D USB USB2_EXTA _MJUXED_N
—(USB_EXTA) USB_90D USB USB2_RT_P
—(USB EXTA) USB_90D USB USB2_RT_N
—(USB_EXTD) USB_90D USB USB_VWMN _F_P

_ | UsB 90D ISB USB_WAMN F_N
—(USB CANERA) USB_90D USB USB CAMERA F P
— (USB_CANERA) USB_90D USB USB_CAMERA _F_N

- | SENSE_1TO1_555 SENSE GEXI WP6_VSEN P
[ SENSE_DI FEPAIR SENSE_1TOl_555 SENSE NBCOREI SNS_P
[ SENSE_DI EEPAIR SENSE_1TO1 555 SENSE P1V8l SNS_P
[ SENSE_DI FEPAIR SENSE_1TOl_55S SENSE P1V251 SNS_P
[ THERM DI EEPAI R THERM 1TOl_555 THERM CPUTHVENS D2 P
[THERM DI FEPAI R THERM 1TOl_555 THERM CPU THERMD P
[ THERM DI EEPAI R THERM 1TOl_555 THERM GPUTHVMSENS D P
[ THERM DI EEPAI R THERM 1TOL_555 THERM GPU_TDI CDE_P
[—THERM DI FEPAI R THERM 1TOL_555 THERM HSTHVENS D P
[ THERM DI EEPALR THERM 1TOL_555 THERM REMIHVENS_DX_P
[ THERM DI EEPAIR THERM 1TOL_555 THERM RSESTHVSNS D _P
[ LVDS 100D LVDS LVDS L_CLK CONN F_P
— LVDS_100D LVDS LVDS L_CLK CONN F_N
— LVDS 100D LVDS LVDS L_CLK CONN P
D LVDS 100D LVDS LVDS L_CLK CONN N
[ LVDS 100D LVDS LVDS L_DATA CONN P<3..0>
— LVDS 100D LVDS LVDS L_DATA CONN N<3..0>
— LVDS 100D LVDS LVDS U CLK _CONN_P
[ LVDS 100D LVDS LVDS U CLK CONN N
[ LVDS 100D LVDS LVDS U DATA CONN P<3..0>
— LVDS_100D LVDS LVDS U DATA_CONN _N<3.. 0>
— TMDS_100D TMDS T™MDS CLK R P
— TMVDS_100D VDS TVMDS_CLK R N
— TMVDS_100D VDS TVMDS_CLK F_P
[ TMVDS_100D VDS TVDS_CLK F_N
— TMVDS_100D VDS TVMDS DATA F_P<5..0>
— TMVDS_100D TNVDS TMDS_DATA F_N<5.. 0>
o> (VGA R TV Y) GA_50S GA VGA R
—o—(VGA G TV Q) GA_50S GA VGA_ G
——(VGA B TV_COWP) | vea_s0s GA VGA B
—(VGA_SYNQ) GA_55S GA_SYNC VGA_HSYNC R
—(VGA_SYNQ) GA_55S IGA_SYNC VGA_VSYNC R
—>—(VGA_SYNQ) GA_55S GA_SYNC VGA_HSYNC
——(VGA_SYNQ) GA_55S GA_SYNC VGA_VSYNC
- ppiva_nvem | =PP1V8_S3M MEM A
= pP1ve_vem | =PP1V8_S3M MEM B
s G\D GN\D
[ SB_POVER PP3V3_S5
o SB_POVER PP3V3_S0
— SB_POWER PP1V5_S0
= VAN SI M VAN SI M VWMN_SI M CLOCK
[0 WAAN_SI M WAAN_SI M WMN_SI M_DATA

ENET_POMER
EW POAER

7 51

10 51

51 74

7 51
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M75/ M76 Boar d- Speci fi c Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS ARG | OEREPRR
TOP, 1SL2,1SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA M 15.5.1
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING | WEI GHT NET_SPACI NG TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
DEFAULT * Y =55_0OHM_SE =55_0OHM_SE 30 MM 0o MV 0o MV DEFAULT * 0.1 MM ? * * BGA BGA_P1MM
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_P2WM N JE———— 5 CLK PO E N BGA BGA_P2WM
55_OHM _SE TOP, BOTTOM Y 0.100 mwm 0.100 MM BGA_P3MMV . —DEFAULT > CLK_MED . BGA BGA_P2MM
55_OHM _SE ISL2,1SL11 Y 0.250 wm 0.076 MM 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
1.5: 1_SPACI NG * 0.15 MM ?
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP 1.8 1_SPAC NG N 0.18 WM >
50_OHM_SE TOP, BOTTOM Y 0.125 W™ 0.125 W™ 2:1_SPACI NG . 0.2 M >
50_OHM_SE * Y 0.090 mwm 0.090 mwm =STANDARD =STANDARD =STANDARD 2.5:1_SPACI NG . 0.25 MM >
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP 3: 1_SPACI NG . 0.3 W ?
45_OHM SE | TOP, BOTTOM Y 0.150 MM 0.150 MM 4: 1_SPACI NG . 0-4 W ?
45_OHM_SE * Y 0.105 mw™m 0.105 mw™m =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
40_OHM_SE TOP, BOTTOM Y 0.185 WM 0.185 mw™m
40_OHM_SE * Y 0.131 MM 0.131 MM =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
27P4_OHM SE | TOP, BOTTOM Y 0.335 MM 0.335 MM
27P4_OHM_SE * Y 0.240 W 0.240 W =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALONBTE | 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 w™m 0.125 W 0.125 W
70_OHM DI FF 1 SL9, I SL10 Y 0. 149 W™ 0. 149 w™M 0.125 W 0.125 W
70_OHM DI FF ISL2,1SL11 Y 0.185 mw™m 0.185 WM 0.125 W 0.125 W
70_OHM DI FF TOP, BOTTOM Y 0.185 W™ 0.185 WM 0.125 W 0.125 W
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 W
80_OHM DI FF 1 SL9, I SL10 Y 0.115 MM 0.115 MM 0.125 W 0.125 W
80_OHM DI FF ISL2,1SL11 Y 0. 140 mw™m 0. 140 wm 0.125 W 0.125 W
80_OHM DI FF TOP, BOTTOM Y 0. 140 mw™m 0. 140 mwm 0.125 W 0.125 W
PHYSI CAL_RULE_SET LAYER AGFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | 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 W
85_OHM DI FF 1 SL9, I SL10 Y 0.101 MM 0.101 MM 0.125 W 0.125 W
85_OHM DI FF ISL2,1SL11 Y 0.125 W™ 0.125 W™ 0.125 W 0.125 W
85_0OHM DI FF TOP, BOTTOM Y 0.125 W 0.125 W 0.125 W 0.125 W
PHYSI CAL_RULE_SET LAYER ALONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
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 wW
90_OHM DI FF 1 SL9, I SL10 Y 0.102 mw™m 0.102 mw™m 0.220 wW 0.220 wW
90_OHM DI FF ISL2,1SL11 Y 0.130 mwm 0.130 mwm 0.220 wW 0.220 wW
90_OHM DI FF TOP, BOTTOM Y 0.130 mwm 0.130 mwm 0.220 wW 0.220 wW
PHYSI CAL_RULE_SET LAYER ALFONBHTE | MNIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER ALFONBHTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | Di FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA * =100_OHM DI FF|  =100_CHM 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 MM 0.080 MM 0.200 w 0.200 wW 100_DI FF_BGA I SL3,1SL4 Y 0.075 WM 0.125 W
100_OHM DI FF | 1 SL9, | SL10 Y 0.080 MV 0.080 MV 0.200 mv 0.200 mv 100_DI FF_BGA |1SL9, ISL10 Y 0.075 MV 0.125 mm
100_OHM DI FF ISL2,1SL11 Y 0.099 MM 0.099 MM 0.200 w 0.200 w 100_DI FF_BGA | 1SL2,1SL11 Y 0.085 MM 0.140 W
100_OHM DI FF | TOP, BOTTOM Y 0.099 WM 0.099 MM 0.200 wW 0.200 wW 100_DI FF_BGA | TOP, BOTTOM Y 0.085 MM 0.140 W
NOTE: 100_DI FF_BGA is for select 100-ohmdifferential pairs with routing difficulties through BGAs.
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 Default wi dth/spacing is 100-ohmdifferential, but pairs can neck to 95-ohnms w t hout DRC.
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF I SL3,1SL4 Y 0.077 WM 0.077 WM 0.330 w 0.330 w
110_OHM DI FF ISL9, I SL10 Y 0.077 WM 0.077 WM 0.330 w 0.330 w
110_OHM DI FF ISL2,1SL11 Y 0.089 MM 0.089 MM 0.330 w 0.330 mv
110_OHM DI FF | TOP, BOTTOM Y 0.089 MM 0.089 MM 0.330 MM 0.330 MM

M5/ M76 Rul e Definitions

SYNC_MASTER=M/6_M_B SYNC_DATE=02/ 02/ 2007

NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

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

SIZE DRAW NG NUMBER REV.
D 051- 7520 B
(  APPLE I NC. T — =
) . 109 109

2 1






