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M76 POWER SYSTEM ARCHITECTURE
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BOM Variants

BOM NUMBER BOM NAME BOM OPTIONS
630-7943 PCBA,2.4GHZ,BTR,VRAM-SAM, MBP17 M76_COMMON, CPU_2_4GHZ,FB_256_SAMSUNG, INV_BYPASS,EEE_X6P
630-8549 PCBA,2.4GHZ,BTR,VRAM-HY ,MBP17 M76_COMMON,CPU_2_4GHZ,FB_256_HYNIX,INV_BYPASS,EEE_XWU
D 630-8732 PCBA,2.4GHZ,CTO,VRAM-SAM,MBP17 M76_COMMON, CPU_2_4GHZ,FB_256_SAMSUNG,M76_CTO,EEE_XZ6
630-8733 PCBA,2.4GHZ,CTO,VRAM-HY ,MBP17 M76_COMMON, CPU_2_4GHZ,FB_256_HYNIX,M76_CTO,EEE_XZ7

M76 BOM Groups

BOM GROUP BOM OPTIONS
M76_COMMON COMMON, ALTERNATE ,M76_COMMON1,M76_COMMON2,M76_DEBUG,M76_PROGPARTS,ISL6257H
M76_COMMON1 EXTGPU_RST_HW,ISL9504B,LVDS_SEL_RESUME,ONEWIRE_PU,CPU_NTC_A,GPU_XW1
M76_COMMON2 P1V8S3_1V825_GPUFB,SLG2AP101,SMS_MOT_DIS, YUKON_ULTRA,VGA_ TERM_ CONN
— M76_CTO INV_SPLIT,INV_17INCH
M76_DEBUG SMC_DEBUG_NO, XDP, LPCPLUS
M76_PROGPARTS BOOTROM_ PROG, SMC_PROG
BOM GROUP BOM OPTIONS
FB_256_SAMSUNG VRAM_256,VRAM_ SAMSUNG,VRAM_ 256_SAMSUNG
FB_256_HYNIX VRAM_256,VRAM_ HYNIX,VRAM_ 256_HYNIX

Bar Code Labels / EEE #'s

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:X6P] CRITICAL EEE_X6P
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:XWU] CRITICAL EEE_XWU
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:XZ6] CRITICAL EEE_XZ6
826-4393 1 LBL,P/N LABEL,PCB,28MM X 6 MM [EEE:XZ7] CRITICAL EEE_XZ7

Module Parts

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION

33850388 1 IC,GPU,NV G84M,BGA usoo0o0 CRITICAL

33850432 1 IC,NB,CRESTLINE,GM,CO,PRQ, 965PM Ul400 CRITICAL

33850434 1 IC,SB,ICH8M,Bl,PRQ,BGA U2300 CRITICAL

353s51461 1 IC,ISL9504,SYNC REG CTRL,2PHAS,QFN48,LF U7100 CRITICAL ISL9504A

35351651 1 IC,ISL9504B,2PH IMVP6 REG,PMON,QFN48 U7100 CRITICAL ISL9504B
B 35950127 1 IC,68 PIN,CK505,LOW POWER CLOCK GENER U2900 CRITICAL SLG8LP537

35950130 1 IC,SLG2AP101,LW PWR CLK GEN,CK505,QFN68 U2900 CRITICAL SLG2AP101

33850386 1 IC,88E8058,GIGABIT ENET XCVR,64P QFN U3700 CRITICAL

33850274 1 IC,SMC,HS8/2116 U4900 CRITICAL SMC_BLANK

34152050 1 IC,SMC,DEVELOPMENT,M76 U4900 CRITICAL SMC_PROG

33550384 1 IC,16MBIT 8-PIN SPI SERIAL FLASH,SOIC8 U6100 CRITICAL BOOTROM_BLANK

34152002 1 IC,EFI ROM,DEVELOPMENT,M75 U6100 CRITICAL BOOTROM_PROG

33350382 4 IC,SGRAM,GDDR3,16MX32,700MHZ,136 FBGA | U8400,U8450,U8500,U8550 CRITICAL VRAM_256_SAMSUNG

33350401 4 IC,SGRAM,GDDR3,16MX32,700MHZ,136 FBGA| U8400,U8450,U8500,U8550 CRITICAL VRAM_256_HYNIX

33753465 1  [c,mMpc,SRr,E1,PRQ,2.4G,35W,800FSB, 4M, BGA Ul000 CRITICAL CPU_2_4GHZ

Alternate Parts

: :
PART NUMBER | ALTERNATE FOR| BOM OPTION | REF DES | CoMMENTS: BOM Configuration
PART NUMBER
SYNC_MASTER=N/A SYNC_DATE=N/A
15750011 15750030 ALL ESE alt to TDK/BiTech magnetics — —
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13.1.0:

3/05/07 -- Integrated m75/mlb pages 22,25,28,30-32,50,53-55,72,74,76,78,80-82,84-90,94,95 through:

Change 46833 by cerickso@m75_mlb_ 051-7225_12.5.0_tmp.Ecad on 2007/03/02 09:49:13

Changes since previous major release (12.3.0):

- LVDS Connector: Changed pin 5 of connector from NC to PP3V3_SW_LCD (in case we add extra cable for power - rdar://5024882)
- NB GFX Decoupling: Added R2260 (0.3 ohm, 0603) to bring ESR of regulator output cap in spec (rdar://5000272)

Changes since previous major release (12.2.0):

- Left Clutch IC: Updated both I-PEX connectors to new APN (part update for shell plating)

- NB GFX Core: Changed Vcore controller to ISL6263B (part consolidation effort between Apple/Intersil - rdar://5009109)
- Power Supplies: Replaced APN 152S0511 with 15250368 (duplicate APNs for same part - rdar://5009109)

- Thermal Sensors: Updated topology of EMC1033 sensors (removed shorts, changed connector caps to 18pF)

- NB GFX Decoupling/Power Aliases: Connected VCCD_CRT of NB to GND per CRT disable guidelines

Changes since previous bom release (12.0.0):

- GPU FB: Changed cal resistors per NvVidia PUN (R8290 to 45.3 ohm and R8291 to 24.9 ohm)

- GPU FB: Changed unterminated-mode reference voltage to 40% (R8297 -> 1.02k, R8432/82, R8532/82 -> 2.21K)

- Power Sequencing: Removed U7885/C7885 to take GFX_PGOOD out of PWR_OK chain (rdar://4974927)

— GPU Vcore: NO STUFFed all PWRCTL related components (feature not to be supported)

- GPU Vcore: Updated voltage setpoints to 1.000/1.070/1.125V

- SB GPIOs: Sync’d page25.csa to T9_MLB to get pullup updates

- Thermal Sensors: Updated topology of EMC1033 filter caps (added C5515 next to IC, moved other caps to connectors)
3/5/07 -- Added GPU Vcore VFB resistor BOM table and GCORE_M76 BOM Option to M76_COMMON BOM group.

3/5/07 -- Removed RX3920-RX3927.

3/5/07 -- FireWire: Changed to Rev C of TI FireWire MCM (APN: 338S0435)

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%.%
13.2.0

3/07/07 -- Integrated m75/mlb pages 25,42,70 through:

Change 47192 by cerickso@m75_mlb_ 051-7225_12.7.0_tmp.Ecad on 2007/03/06 18:36:54

Changes since previous major release (12.6.0):

- FireWire Ports: Changed D4260 to PDS540 for higher current capacity

- SB GPIOs: Changed R2514 from pulldown to pulldown to correct auto power-on issue (Linda card detect GPIO)

3/07/07 -- Q7080 PP1V8_GPU FET changed for lower Rds on from FDM6296 to RJK0301DPB

13.3.0

3/08/07 -- Removed =PP1V5_SO0_NB_VCCD_CRT alias to PP1lV5_S0 since VCCD_CRT is GNDed per CRT disable guidelines.

3/08/07 -- Battery charge current limit circuit changes.

3/08/07 -- Changed R9811 from 15.0K to 14.0K. This is so that M57 inverter and split inverter can use same backlight table.
3/08/07 -- Changed R9950 from 220K to NOSTUFF to improve current and voltage asymmetry ratio.

3/08/07 -- Changed BOM option on R9960 511K from NOSTUFF to INV_SPLIT to improve current and voltage asymmetry ratio.
3/08/07 -- Integrated CSA pg. 55 through:

Change 47450 by cerickso@m75_mlb_ 051-7225_12.8.0_tmp.Ecad on 2007/03/08 10:49:26
Changes since previous major release (12.7.0):

- Thermal Sensors: Added R5515/R5516 in case low pass filter is needed for EMC1033
3/08/07 -- Integrated CSA pg. 79 through:

Change 47440 by xyang@m75_lio_051-7226_7.9.0_tmp.Ecad on 2007/03/08 10:25:46
Changed Charger PWM limit resistor according to MARC K.’S M70 values

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 symbols for 0.1% resistors.

Removed OMIT BOM option from R7521.
Changed BOM options for R7520 to choose between 1.8V or 1.825V 0.1% resistors.

Change 48660 by cerickso@m75_mlb_051-7225_13.5.0_tmp.Ecad on 2007/03/19 20:17:1
- Power Control: Tied all 4 5V/3.3V enables (EN1l, EN2, EN3 and EN5) together as part of PM_G2_EN

14.8.0

3/21/07 -- Integrated m75/mlb CSA pgs. 84,85 & 89 through:

Change 48885 by cerickso@m75_mlb_ 051-7225_14.0.0_tmp.Ecad on 2007/03/20 21:27:14

This fab release is for DVT!

Changes since previous major release (13.5.0):

- GPU Vcore: Updated setpoints for GPU Vcore based upon Nvidia Vmin (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 1x0.01luF)

3/21/07 -- <rdar://problem/4838347> EMC - M76 MLB changes
Change BOM option on L4764 to OMIT and added BOM table entry for 0 ohm resistor at L4764.
3/21/07 -- <rdar://problem/5073301> M76: Change GPU Vmin

Changed resistors for M76 Vcore setpoints (i.e. 1.05v, 1.05v, 1.125V, 1.25V)
Removed NOSTUFF BOM option from R8924.

Changed R8924 to 28K.

Changed R8925 to 16.9K.

Changed table text notes.

3/22/07 -- Items relating to <rdar://problem/5061583> Task: Current Surge When Insert Battery Without AC Plugged-In
3/22/07 -- Added D7903 for voltage ripple on ISL6257 BOOT and PHASE pins.

3/22/07 -- Added Q7970 for potential battery inrush current.

15.0.0

3/26/07 —-- Removed C7930 and R7903 for space reasons.

15.2.0

3/28/07 -- Change BOM option for 1.8V regulator feedback to 1.8V GPU FET input.

3/28/07 —-- Added XW7580 and R7580 for option to tie 1.8V S3 regulator feedback point to input of 1.8V GPU FET.
3/28/07 Integrated m75/mlb CSA pg. 87 through

Change 49919 by cerickso@cerickso_m75.Ecad on 2007/03/28 14:28:29
Changes since previous fab release (14.0.0):
- GPU Straps: Added PCI_DEVID<3..0> pullup straps

15.3.0

3/29/07-- Moved XW7580 to XW0980, and R7580 to R0980.

15.4.0

3/31/97 -- Changed C9950 from 22uF to 10uF for acoustic noise per Flo Kim.

3/31/97 --Added C9951 B2 case size as placeholder for new cap for acoustic noise per Flo Kim.

14.0.0

3/14/07 -- Removed BOM option for HDCP as feature is removed.

3/14/07 -- Moved =PP1V8_GPU_P1V8GPUFET from PP1V8_S3_ISNS to PP1V8_S3. This is to remove the current sense resistor from the GPU 1.8V path.
Cleaned up unused aliases.

3/14/07 -- Constraints: Constrained WWAN_SIM signals to 50 ohms

3/14/07 -- Integrated m75/mlb CSA pages 55 & 78 through:

Change 48122 by cerickso@cerickso_m75.Ecad on 2007/03/14 15:27:36

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

14.1.0

3/14/07 -- Moved =PP1V8_S0_P1lV8SOFET from PP1V8_S3_ISNS to PP1V8_S3.

14.2.0

3/15/07 -- Changes to low voltage inverter for M76 piezo.

14.5.0

3/19/07 --

Integrated m75/mlb CSA pgs. 28,30-32,50,53-55,80-82,84-88,90,94,95 through:

Change 48405 by cerickso@m75_mlb_ 051-7225_13.3.0_tmp.Ecad on 2007/03/16 12:18:46

Changes since previous major release (13.2.0):

- Thermal Sensors: Moved remote sensor U5500 to SMC SMBus A and S3 power rail to clear I2C addr clash
3/19/07 --Integrated t9/mlb_noME CSA pgs. 15 & 38 through:

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

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

Page 38: Changed Yukon crystal load caps to 18pF per radar://4946795 (really radar://4945362).

3/19/07 -- Added OMIT BOM option to L4731 and L4741.

3/19/07 -- Added BOM table with 0 Ohm 0603 resistors at L4731,L4741.

3/19/07 -- SMBus: moved Remote Temps from SMC B to SMC A in order to use EMC1043-5.
3/19/07 --

<rdar://problem/5070179> BOM update: boost circuit open causes MLB & SIMM damage (see 5064997)
Deleted R7364 and made C7364 0603 size, still 0.1luF (132S0100).

Deleted R7420 and R7470 and made C7420 and C7470 0603 size, still 0.1luF (132S0100).

Deleted R7525 and made C7525 0805 size, still 0.luF (132S0201).

Deleted R7615 and made C7615 0603 size, still 0.1luF (132S0100).

Deleted R8915 and made C8915 0603 size, still 0.1luF (132S0100).

3/19/07 -- Changes to low voltage inverter for M76 piezo.

L9950 changed from 15250527 (15uH, 2.8A, 115mOhm) to 15250585 (22uH, 2.8A, 129mOhm).
14.6.0

3/19/07 -- Integrated m75/mlb CSA pgs. 55 & 78 through:

Change 48590 by cerickso@m75_mlb_ 051-7225_13.4.0_tmp.Ecad on 2007/03/19 14:26:14
Changes since previous major release (13.3.0):

- Thermal Sensors: Updated U5500 power alias to indicate device should be on S3 rail
- Power Control: Added U7858 to level shift PM G2_EN to 3.42V to 5V

3/19/07 -- Updated SMC A SMBus information for Left I/O Board and Top-Case.

3/19/07 -- Deleted R7324 and made C7324 0603 size, still 0.1luF (132S0100).

14.7.0

3/19/07 -- Added three 0603 0 ohm resistors R4740-R4742 for EMC return current path.
3/19/07 -- Battery charge current limit circuit changes for max charge current of 4.5A.
3/19/07 -- Integrated m75/mlb CSA pgs. 22 & 78 through:

Changes since previous major release (13.4.0):

Revision History
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. .
Functional Test Points
.
ICT Test Points
Fan Connectors Battery Digital Connector
CPU FSB NO_TESTs NB NO TESTs
FUNC_TEST FUNC_TEST MAKE — MAKE —
= TRUE =PP5V_SO0_FAN_LT . == TRUE SMC_BS_ALRT L 45 46 57 BASE™ NO_TEST BASE™  NO_TEST
— TRUE FAN LT DWM . = TRUE =SMBUS_BATT SCL a8 57 = TRUE FSB A L<31..3> 10 14 83 = TRUE NC_NB NC<1..16> TP_NB NC<1..16> 16
|: I@ TRUE =SMBUS_BATT_SDA 48 57 @ TRUE FSB_ADS_L 10 14 83 @ TRUE TRUE NC_NB _RSVD<26..27> — TP_NB_RSVD<26..27> ¢
[T TRUE FAN_ LT TACH s2 -
=5 = TRUE =BATT POS 57 67 == TRUE FSB_ADSTB_L<1..0> 1o 14 83 [ TRUE TRUE NC_NB_RSVD<24> TP_NB_RSVD<24> 6
> TRUE FAN_RT PWM 52 = TRUE =BATT_NEG 57 67 E> TRUE FSB_BNR L 10 14 83
=D TRUE FAN_RT_TACH 2 TRUE gnp (HOST DETECT L) =D :iz: Ezi ERESE3L o 10 14 83
T == rRUE PSP DBSY L o e GPU NO_ TESTs
1 == 10 14 83 —
LPC+ Debug Connector - Left I/O Power Connector = TRUE _FSB_DINV_L<3..0> 01 NO_TEST
FUNC TEST FUNC_TEST _ =D TRUE FSB_DRDY T 10 14 83
= 5D TRUE PP18V5_DCIN 57 Request for 2 test points = TRUE _FSB_DSTB_L_N<3..0> 10 14 83 TRUE VDS L CLK P
i —_— S 75 79 90
= TRUE ippavs S5_LPCPLUS o a7 = TRUE =PPBUS_G3H_LIO_ CONN ss7  Request for 3 test points = TRUE FSB_DSTB L _P<3..0> 10 14 83 z: IRUE LVDS_L_DATA_P<0> o s 00
= TRUE =PP5V_S0_LPCPLUS 8 47 TRUE GND = TRUE FSB_HIT L 10 14 83 E TRUE TP_GPU_MIOB_CLKIN
756 — — — 74
= TRUE LPC_AD<0> e L =D TRUE__FSB_HITM_L 1o a4 s TRUE TP_GPU_MIOB_CLKOUT P .,
g TRUE _FSB_LOCK_L 10 14 83 g — — — —
— TRUE LPC_AD<1> 2345 47 Request for at least 10 GND test points = ontn  FSB REQ Led..0n — TRUE TP_GPU_MIOB_CTL3 74
e .. 1014
= TRUE LPC_EFRAME L ey NOTE: 10 additional GND test points are = TRUE ___TRUE NC_CPU_RSVD5 —— TP_CPU_RSVD5 ]: ” = TRUE NC_GPUVCORE_VEFB_PCO 7
s TRUE PM_CLKRUN_L 25 45 47 . 2L — 57 TRUE NC_GPUVCORE_VFB_PC1 6
TRUE BOOT LPC SPI L called out separately in these notes. = — =
= 20 07
= TRUE sme_Tus 0546 47 RTC Battery Connector
@ TRUE DEBUG_RESET_L 28 47 FUNC TEST
T TRUE SMC_TRST L s a7 -
IE TRUE SMC_TDO 45 46 47 @ TRUE PPVBATT_G3_RTC 28
it TRUE SMC_MD1 45 a7 TRUE GND
IE TRUE SMC_TX L 43 45 46 47 Jf;
FWH_INIT L - . .
- v Current Sense Calibration Inverter Connector
o TRUE PCI_CLK33M LPCPLUS 30 47 88
T TRUE LPC_AD<2> 23 45 47 FUNC_TEST FUNC_TEST
B2 TRUE LEC_AD<3> 2 a5 07 - TRUE ISENSE_CAL_EN PR = TRUE PPBUS_SO0_LCDBKLT_FUSED a2
ED TRUE INT SERIRQ 25 45 47 = _ _
@ TRUE =PP5V_S0_ISENSECAL 8 49 E} TRUE =GND_ CHA I INVERTER 9 82
ED> TRUE. PM_SUS_STAT L 25 45 46 a7 _
= TRUE =PPVCORE_S0_NBGFX_REG s 60 TRUE PP5V_SW_LCDBKLT o1 82
C EmD TRUE SMC_TDI 45 a6 47 2 TPs
i3 TRUE =PPVCORE_S0_CPU_REG 5 45 59 - TRUE LCDBKLT PWM 81 82
E® IRUE SHC_TCK R TRUE =PPVCORE_GPU_REG per TRUE GND
[Ez52> TRUE SMC_RESET L 45 46 47 [EEED - - s L
@ TRUE SMC_NMI 45 a7 TRUE GND —
[E5>> TRUE SMC_RX_L 43 45 46 47 L 6 TPs, 2 with each of above TP pairs
ID TRUE LINDACARD_GPIO 25 47 -
Left Clutch Barrel Connector IR & Sleep LED Connector
Left ALS FUNC_TEST FUNC_TEST
FUNC_TEST = TRUE PP5V_S3_CAMERA_F aa = TRUE =PP5V_S3_IR 8 80
@ TRUE USB_CAMERA_F_N 44 91 @ TRUE USB_IR_N 24 80 86
@ TRUE USB_CAMERA F_P 44 91 @ TRUE USB_IR_P 24 80 86
B TRUE ALS_GAIN 34 45 54
— TRUE LTALS,_oUT o = TRUE PP5V_S3_WWAN_F a [ TRUE SYS_LED_ANODE 45 80
— D TRUE USB_WWAN_F_N 43 01 TRUE GND
L TRUE GND =2 TRUE USB_WWAN_F_P a4 91 L
T _WWAN_F_J 1
Thermal Diode Connectors Other Func Test Points
FUNC_TEST FUNC_TEST
i3 TRUE PM_SYSRST_L 25 28 45
Eo TRUE HSTHMSNS D_P 5101 — TRUE SMC_ONOFF_L 45 46 80
B TRUE HSTHMSNS D_N 5
@ TRUE RSFSTHMSNS_D_P 51 91
= TRUE RSFSTHMSNS D_N 5
= TRUE CPUTHMSNS_D2_P 5101
B TRUE CPU’ _D2_N 5
B ) )
System Validation TPs
FUNC_TEST FUNC_TEST
[ — TRUE CPU_PWRGD 1013 23 83 [ TRUE IMVP_VR_ON as 5
— TRUE CPU_DPSLP_L 710 23 8 - TRUE IMVP_DPRSLPVR 50 65
[ — TRUE PM_DPRSLPVR 16 25 59 83 [ TRUE PM_SLP_S3_L 25 36 40 45 66
[ TRUE CPU_DPSLP_L 7 10 23 3 o TRUE PM_S4_STATE_L 25 a5 66
- TRUE PM_LAN ENABLE 25 a5 — TRUE PM_SLP_S5_L 25 a5 a6
— TRUE PCI _RST L 24 28 - TRUE PM_ENET_ EN 36 66
— TRUE PM_RSMRST_L 25 as f— TRUE P1V5P1V0550_PGOOD o6
- TRUE PM_SB_PWROK s — TRUE CPU_DPRSTP_L 1016 2359 @
— TRUE SB_RTC RST L 23 28 - TRUE IMVP6_VID<6..0> 12 59 83
— = TRUE PM_STPCPU_L 2529 0 - TRUE FSB_CLK_CPU_N 10 20 s
— TRUE PM STPPCI L 25 29 30 — TRUE FSB_CLK CPU_P 10 30 88
— TRUE VR_PWRGD_CLKEN 2 20 = TRUE PLT_RST L o5 20070
— TRUE VR_PWRGOOD_DELAY o 16 28 59 — TRUE NB_RESET L 16 20
- TRUE FSB_CPURST_L 1013 14 83 [ TRUE GPU_RESET_L 28 6
- TRUE FSB_CPUSLP_L 1014 83 [ TRUE SMC_LRESET L 20 a5
- TRUE FSB_DPWR_L 1014 83
- TRUE NB_SB_SYNC_L 16 25 P TRUE CPU_STPCLK_L 1o 22 s
= TRUE PM_BMBUSY_L 16 25 [ TRUE FSB_CLK _NB_P 14 30 88
— TRUE FSB CLK NB N 14 30 6
B_CLKREQ L :
- TRUE NB_ ¢ ) 16 29
S e N-CLK100W PCIEF o Functional / ICT Test
A — TRUE NB_CLK100M PCIE N 16 30 88 SYNC_MASTER=MASTER SYNC_DATE=MASTER|
= TRUE NB_CLK96M_DOT._P o NOTICE OF PROPRIETARY PROPERTY
- TRUE NB_CLK96M_DOT_N e
[ TRUE NB_CLK100M_DPLLSS_P 22 30 88 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
S TRUE  NB CLKIOOM DPLLSS N ... REREEE™E R FouCRIRg e G Tae FosSESSoR
[ TRUE CPU_THERMTRIP R 23 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
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"G3Hot" (Always-Present) Rails 3.3V- 2 5V Rails 1.8V- 0 9V Rails "FW" (FireWire) Rails
~ =PPVBAT G3H CHGR REG _ PPBUS G3H _ o « _=PP3V3_S5_REG — PP3V3 S5 o < =PP1V8_S3_REG — PP1V8 S3
HINTECRyIDTH- 8:55™ ﬂﬁﬁgg?;&g%ﬁ%:% b ﬂﬁﬁggiﬁégéﬂig:% . « BPBUS FW FWPWRSW_F — =PPBU_S0_P3V3FW
MBKE " BASESTRUE MBKE BASES ARUE MAKE BASES FRuE
__ =PPBUS_S5_FWPWRSW w0 __ =PP3V3_S5_SB_PM 2 __ =PP1V8_S3_FW S . =PPBUS_S5_FW_FET — PPVP FW
— =PPBUS_S5_P1VS8GPUFET 5 — =PP3V3_S5_SB_USB e — =PP1V8_S3M MEM A o - MIN-RECEWIDTH=0:3 mm
— =PPVIN_S5_CPU_IMVP_VIN . — 25 20 — 22 NRKE BRSESYRUE
— =PPVIN_S5_CPU_IMVP ss — 25 — _S3__ | s0 — =PPVP_FW_SUMNODE w
— =PPVIN_S5_P5VP3V3 @ — _S5_SB_¢ 25 — =PP1V8_GPU_P1V8GPUFET s 50 — =PPVP_FW_CPS 3
— =PPVIN_S5_P5VS5 @ — =PP3V3_S5_SB_3V3_VCCSUSHDA ., — =PP1V8_S0_P1V8SOFET . — =PPVP_FW_P3V3FW
— =PPVIN_ S5_P3V3S5 o — =PP3V3_S5_SB_VCCSUS3_3 26 27 o o
D — =PPVIN_ENET P1V25ENET o — =PP3V3_S5_SB_VCCSUS3_3_USB ., w0 PPVPKSFW PORTA_UF ___=PPVP_FW_PORTO -
— =PPVIN_S3_P1V8S3 o — =PP3V3_S5_S5PWRGD i MAKE_BASE-TR -
= —25 = —=== =PP1V8_S3_ISNS — PP1V8_ S3 ISNS PDPVP_FW PORTB _UF ___=PPVP_FW_PORT1
— =PPVIN_SO_P1V550 ‘ = . * — — =0. “ =TR — - - -
— =PPBUS_SO_LCDBKLT . = . $§§;§§§§ﬁ§5¥3=83 i e B
= _S50_ 52 = 52 s SI- = _
— =PPVIN SO_GFXIMVP6 o — =PP3V3_S5_P1V5P1VO05PG o MjK;P’iQ;'g‘TSRg; MEM_NB « =PP3IV3 FW REG = g?ﬁl%@fg;ﬁ-g T
— =PPVIN_SO_P1V05S0 o — =PP3V3_S5_PWRCTL o = _ e VOLTAGE=3 . :
— =PPVIN GPU_GPUVCORE 76 — =PP3V3_S3 P3V3S3FET 5 = =PP1V8 S3M NB VCC = Mﬁ,ﬂpg“‘f; TFRV‘;EPHY
— =PPBUS_G3H_LIO_CONN 757 — =PP3V3_S0_P3V3SOFET 50 = —PP3V3_FW _LATEVG_ACTIVE o
— =PPBUS_ S5 P1V25SOFET . — =pP3V3 SO0_LCD 77 _ = *
= —=2— = == 5 =PP1V8_ SO_FET — PP1V8 SO o — =PP3V3_FW_LATEVG o
— =PP3V3_GPU_P3V3GPUFET " —=— = HIN LiNghioTE=g-4 mm = _oPvIN FW P1VOSFW
= _ K = = = | FW_|
-, _=PPDCIN_G3H — PPDCIN G3H Hax 1= 0.36n HRKE"BRsE= un
= — MIN LINE WIDTH=0.4 mm _ — =PP1V8 S0 _NB_LVDS 22 s =PP1V95 FW_LDO — PP1V95 FW
MIN-NECK WIDTH=0.2 mm s _=PP3V3 S3 FET — PP3V3 S3 — _ e MR - — MIN LINE WIDTH=0.4 mm
HRRTACESIS 3Ye - - e e e = ~PRVIN_SO_NB_DFLL = UEN NECK WIDER=012
— — =PPVIN_G3H_P3V42G3H . NRKE BASETRUE _PP1V5 SO REG PP1V5 SO "SPB1V9S5. F_pHY
— =PPVBATT_ G3H_LIO_CONN o __ =PP3V3_S3_P3V3ENETFET 2 o —=E = WY TIREWIDTE=g g n = Elve Tw Phuosc 5
- — =PP3V3_S3_FW s MAX I = ?.??A VOLTAGE=T.5V - = — .
=PP3V42_G3H_REG — PP3V42 G3H — =PP3V3_S3_PCI MAKE_BASE TRUE .
o = = — MIN LINE WIDTH=0.3 mm — _pp3v3 S3 SMBUS SMC A S3 * — =PP1V5_S0_CPU 1 12 "GPU" Rails
Ve TGRS0y =0 -2 mn =— —=— e o — =PP1V5_S0_NB_TVDAC 22 . _=PP3V3_GPU_FET — PP3V3 GPU s
E_BASE=TRUE PP3V3_S3_RTALS 54 PP1V5 SO SB — MIN LINE WIDTH=0.4 mm
__ =PP3V42 G3H_SB_RTC 2 PP3V3_S3_SMS —= 27 MIN NECK WIDTH=0.2 mm
— =PP3V42 G3H ACIN =PP3V3_S3 BT PRLVS SO _SB VCCl 5 A ARX o2 MAKE_PASE=TRUE
— s 6 o _
— =PP3V42_ G3H_SMCUSBMUX s PP3V3_S3_TOPCASE w0 _ggigg_gg_:g_gggi_g_:_ATX 26 20 — =§§§X§_g§3_;/1113333 -
— =PP3V42 G3H_SMBUS_SMC_BSA o PP3V3_S3_SMBUS_SMC_MGMT s PP1VS S0 SB VOGUSBDLL = = _pp3v3 GPU DAC T
— =PP3V42 G3H_LIDSWITCH a0 — =PP3V3_S3_P1V25ISNS s0 — — N an = = — — ”
= _pp3va 55 shc v = _pp3v3 53 PIVEISNS ” — =PP1V5_S0_SB_VCCl_5_A_USB_CORE , ., — =PP3V3_GPU_DVI 2
— =PP3V3_S5_LPCPLUS — =PP3V3_S3_ REMTHMSNS " =—=BPLV5 S0 LIO » = =EB3V3 GPU LVDS _DDC 7
C = DVIN S5 SMGVREF . = =22 — =PP3V3_GPU_VGASYNC "
— _S5_ . — =PP3V3_GPU_TMDS "
— =PP3v42_ G3H PWRCTL =pp FET — pp " = —> =
= 3V42_G3H_PWRC ° > 3V3_S0_ = A EPL)LM:O.E T ° — =PP3V3_GPU_VIDEOMUX "
5V Rails VR e = SPPLV25 SO FET  — e “ — SPE2V5_GPU_LIC2900 o
p— =0. mm - =
« =PP5V_S5_ REG — PP5V S5 _ — =PP3V3_S0_NB_VCCHV 16 19 21 %535%5?5153311:02 o E ;E’PPP:;;]3]3GP§PS[;AB;€\];§;LO se -
MIN-RECEWIDTH=0:5 mm — -PP3V3_SO_NB_VCCA_PEG_BG o MAKE_BASETRU® = — o °e
YN NEERSY = _pp3v3 S0 NB FOLLOW — =PP1V25_SOM NB_PLL o — =PP3V3_GPU_VCORELOGIC
_PEPEI\AISES'%RU;B — PP3V3 S0 SB GPIO 21 — =PP1V25_SOM NB VCC - — =PP3V3_GPU_HDCP 7a
_ ' S5_ . = _SO0_SB_ 23 25 = =
— =PP5V_S5_P1V8GPUFET 5 — =PP3V3_S0_SB_PCI 2 = gﬁigi?gg%ﬁ%‘éggﬁl -
— =PP5V_S5_P1V8SOFET s — =PP3V3_S0_SB_VCC3_3_IDE 26 27 = _Lp1v2s S0 NB PIL o
— =PP5V_S5_P1V25GPUFET s — =PP3V3_S0_SB _VCC3_3_PCI 26 27 = PP1V25 S0 NB VCC = . _=PP3V3_GPU_TMDS_FET PP3V3 GPU TMDS
— =PP5V_S5_P1V25S0FET w — =PP3V3R1V5_S0_SB_VCCHDA 2o 2 = _opivas S0 Sh DMI . - MIN-NECKWIDTH=0.2 mm
— =PP5V_S5_P1V25ENET o — =PP3V3_S0_SB_VCC3_3_DMI 26 20 = =SS5 e NRKE BRSESIRUE
— — =PP5V_S5_P1V05S0 & — =PP3V3_S0_SB_VCC3_3_VCCPCORE : _ — =PP3V3_GPU_TMDSBIAS "
— =PP5V_S5_P1V8DDRREG & — =PP3V3_S0_SB_VCCGLAN3_3 26 « =PRIVOS S50 REG =S be?%\x]b?ssmsn%a:o.s mm — =PP3V3_GPU_IFPCD_IOVDD
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770901
95R106
()1 GND CHASSIS RTIO
MIN‘NECK‘WIDTH 0. 25 mm
VOLEAgESgVTRUE
OMIT
270900
95R10%6
O 1

Chassis GNDs

=GND_CHASSIS_FW_PORTOL

=GND_CHASSIS_RTUSB

Chassis connection to be made at

GND CHASSIS LVDS

=GND_CHASSIS_DVI_TOP

=GND_CHASSIS_DVI_BOT

=GND_CHASSIS_ENET

=GND_CHASSIS_FW_PORT1

=GND_CHASSIS_FW_PORTOU

T WIDTH=0.6mm
T *NECK‘WIDTH 0.25mm
VOLTAGE=0V

MARE_BASE=TRUE

1 GND CHASSIS INVERTER

M WIDTH=0.5 _mm
SH0925 g(l) Eﬁngl‘m" 0.25 mm
Osmj Os?aor_qso MAKE_BASE=TRUE

w [N

=GND_CHASSIS_INVERTER

=GND_CHASSIS_J5590

a1

a3

78

78

a1

a1

the mounting hole east of the LVDS connector

7 82

=GND_CHASSIS_LEFTCLUTCH s s0

51

Top CPU TM "Hole"
—
Add 8 blind vias per side to GND

=PP1V8_GPU_P1V8GPUFET , 5,

Place next to
Q7080 pin 5

P1V8GPU_FB
MIN
MIN_NECK_WIDTH=0.

LINE WIDTH=0Q. 2 mm VOLTAGE=1.8V

2402

P1lv8S3_1V825_GPUFB

Stuff either R7520 or R0980.

PART# QTY | DESCRIPTION

REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION

10350192 | 1 RES,MTL FILM,21K,0.1,0402,SM,LF

R7580 CRITICAL P1V8S3_1V8_GPUFB

Thermal Module Holes

Top Right GPU

All

TM Hole OMIT
ZT0985
195R106
1
OMIT OMIT
ZT0975 ZT0980
195R106 195R106
1 1
Right CPU Bottom Left GPU
TM Hole TM Hole =

Digital Ground

GND

LINE WIDTH=0.6mm
MIN-NECR—WIDTH=0 : S5
VOLTAGE=0V

L

Frame

GND CHASSIS RIGHT FAN_HOLE

holes

28 25 7

59 28 16 7

68 30

68 30

79

60

79 28 24 7

a6

PM_ SB PWROK

=SB_CLINK_MPWROK s

MAKE_BASE=TRUE

VR PWRGOOD_DELAY

=NB_CLINK_MPWROK "

E_BASE=TRUE ~_

PEG_CLK100M GPU_P

PEG_CLK100M P 88

E_BASE=TRUE
PEG_CLK100M GPU_N

PEG_CLK100M N 88

MAKE_BASE=TRUE

SMC_SMS INT

MAKRE_BASE=TRUE

GFX VR _EN

=SMC_SMS_INT i

=GFX_VR_EN "

MAKE_BASE=TRUE

GFXIMVP6_PGOOD o

PM ALL NBGFX PGOOD
MAKE_BASE=TRU

GFXIMVP6 VID<4 ..0>

GFX_VID<4..0> 16

MAKE_BASE=TRUE

PLT_RST_L

PLT RESET_L 81

SMC_ENRGYSTR_LDO_EN

PBUS_LDO_EN o

TP _MEM A A<15>

MEM A A<15> "

MAKE_BASE=TRUE
TP _MEM B A<15>

MEM B_A<15> b

MAKE_BASE=TRUE

LINE WIDTH= U_Gmm
MINWECKWIDTH
VOLTAGE=0V

GND CHASSIS RIGHT FAN_NOTCH

s _GND CHASSIS BATTCONN_HOLE

holes are plated through holes with two exceptions:

GND_CHASSIS_RIGHT_FAN_NOTCH (to the left of small well on lower board edge near USB)
GND_CHASSIS_BATTCONN_HOLE (to the left of DIMM cutout near board edge)

=GND_BATT_CHGND

LINE WIDTH= U_Gmm
MIN- NECK‘WIDTH
VOLTAGE=0V

GND CHASSIS DIMM NOTCH

MIN-NECR—WIBTH=0: 5o -
OMIT VOLTAGE OV i
ZT0955
RAM door (Torx) holes 195r106
()1 GND_CHASSIS LIOFLEX HOLE —
0 9 3 0 MIN LINE WIDTH= U_Gmm —
MIN_NECK_WIDTH=0.25mm
235 126 VOLTAGE=0V
() GND_CHASSIS RAMDOOR HOLE 0 —
MIN TINE WIDTH=0.6 —
MIN_NECK_WIDTH=0. 25mm
VOLTAGE=OV » _GND_CHASSIS BATTCONN_ HOLE _
LINE WIDTH=0.6mm - p—
%gngE%KGEIDTH 0.25mm
OMIT
OMIT ZT0965
7270935 195R106
235R126 1 GND_CHASSIS LNDACARD HOLE _
(> GND_CHASSIS RAMDOOR HOLE_ 1 MIN GINE WIDTH=O-¢mm —
MIN TLTINE WI. — VOLTAGE=0V
INfNECKAWIDTH .25mm
VOLTAGE=0V

MAKE_BASE=TRUE

67

Signal Aliases
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PLACEMENT_NOTE=Place R1024 near ITP connector (if present) »1441}}"}3 oo o e T | NOSTUFF
402 R1830
R1022
v XDE_TCK R R1012' ¥ |’R1007
R1023 /T ‘ L2 fos e
s 1510 _XDP_TRST L 642 402 ﬁé%g‘%’ %%%E‘%’
1/11%sw L
Eoa = 1 1 CPU FSB
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(CPU CORE POWER)
=PPVCORE_S0_CPU ; 1 1; 4

A9
Al0
Al2
Al3
AlS
Al7
Al8
A20

B7

B9
B10
B12
Bl4
B15
B17
B18
B20

Cc9

Cc12
C13
C15
C17
ci18
D9
C 210
D12
D14
D15
D1
D18

E9
E10
E12
E13
E15
E1
— E18
E20

F9
F10
F12
Fl4
F15
F17
F18
F20
AAT

B AALQ

AA12
AA13
AA1S
AA17
AA18
AA20

AC10
AB10
AB12
AB14
AB15

AB18

Standard Voltage:

Low Voltage:

AB20 44.0 A (Design Target) 23.0 A (Design Target)
OMIT AB7 41.0 A (HFM) 21.0 A (HFM)
uUl1l000 Ac 30.4 A (LFM) 18.7 A (LFM)
MEROM AC9 25.5 A (SuperLFM) TBD A (SuperLFM)
FCBGA Aoz 27.4 A (Auto-Halt/Stop-Grant HFM) TBD A (Auto-Halt/Stop-Grant HFM)
3 0F 4 2§£ 17.0 A (Auto-Halt/Stop-Grant SuperLFM) TBD A (Auto-Halt/Stop-Grant SuperLFM)
acl 27.4 A (Sleep HFM) TBD A (Sleep HFM)
AC18 16.8 A (Sleep SuperLFM) TBD A (Sleep SuperLFM)
iﬁ; 25.0 A (Deep Sleep HFM) TBD A (Deep Sleep HFM)
ADLO 16.0 A (Deep Sleep SuperLFM) TBD A (Deep Sleep SuperLFM)
AD12 11.5 A (Deeper Sleep) TBD A (Deeper Sleep)
2§E 9.4 A (Enhanced Deeper Sleep) TBD A (Enhanced Deeper Sleep)
AD17
AD18
vee (—RE2
AE10
AE12
AE13
AE15
AE1
AE18
AE20
AF9
AF10
AF12
AF14
AF15
AF1
2E18¢  (CPU IO POWER 1.05V)
AF20
=PP1VO05_S0_CPU 1 1 1
Gzl ‘ 4500 mA (before VCC stable)
76 2500 mA (after VCC stable)
K6
M6
J21
K21
veep M21
N21
N6
R21
R6
T21
T6
v21
w2l (CPU INTERNAL PLL POWER 1.5V)
=PP1V5_S0_CPU _,
B2
VCC% 2 130 mA
VIDO| AD6 CPU_VID<0> oD 12
VID1| AF5 CPU_VID<1> oD 12
vID2| AES CPU_VID<2> o 12 s =PPVCORE_SO0_CPU ;i 1; 4
VID3| AF4 CPU_VID<3> omD 2
VID4| AE3 CPU_VID<4> oD 12 lRl 100
VIDS| AF3 CPU_VID<5> T 12 o
vID6|_aE2 CPU_VID<6> pom 12 o ﬁlsw
402
PLACEMENT NOTE=Place within 1 inch of CPU, no stub.
VCCSENSE| AF CPU_VCCSENSE_P 5 63
v ENSE|_AE CPU_VCCSENSE_N > [OUT) 55 o3
'R1101
100
1%
p1EW
2402

Current numbers from Merom for Santa Rosa EMTS, doc #22221.

PLACEMENT NOTE=Place within 1 inch of CPU, no stub.

Ultra Low Voltage:

17.0 A (Design Target)

TBD A (HFM)
TBD A (LFM)

TBD A (Auto-Halt/Stop-Grant HFM)
TBD A (Auto-Halt/Stop-Grant LFM)
TBD A (Sleep HFM)

TBD A (Sleep LFM)

TBD A (Deep Sleep HFM)

TBD A (Deep Sleep LFM)

TBD A (Deeper Sleep)

TBD A (Enhanced Deeper Sleep)

A4

A8

All

Al4

Al6

Al9

A23

B6

B8

B11

B13

B16

B19

B21

B24

C5

c8

Cl1

Ccl4

Cle

Cl9

Cc2

Cc22

Cc25

D1

D4

D8

D11

¢ D13 |

D16

D19

D23

D26

E3

E6

E8

E11

El4

E16

E19

E21

E24

F5

F8

F11

F13

F16

F19

F2

F22

F25

G4

Gl

G23

G26

H3

H6

H21

H24

J2

J5

J22

J25

K1

K4

K23

K26

L3

L6

L21

L24

M2

M22

M25

N1

N4

N23

N26

P3

OMIT
U1000
MEROM
FCBGA
4 OF 4

P6

P21

P24

R2

R5

R22

R25

T1

T4

T23

T26

u3

ue

U21

u24

V22

25

Wl

w4

w23

w26

Y3

Y6

Y21

Y24

CPU Power & Ground
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CPU VCORE HF AND BULK DECOUPLING

45 11 « =PPVCORE_S0_CPU

4x 330uF, 20x 22uF 0805 | | CPU VCORE VID CONNECTIONS
CRITICAL CRITICAL 31 CPU VID<0..6> - IMVP6_VID<O0..6> 739
Ccl12501, C12511, 1C1200 (*C1201 |rC1202 |1C1l203 |1Cl204 |1Cl1l205 |rC1206 |1C1l207 |1C1l208 ([1C1l209 MAKE_BASE=TRUE -
330UF ——  330UF — 22UF —— 22UF —— 22UF —— 22UF 22UF —— 22UF L 22UF —L 22UF 22UF 22UF
L1808 Zi - —F g%y S &%y S &%y S &%y —F g%y , Bo%v S &%y S &%y —F g%y —F g%y
FANT FANT CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R
D21 l D21 805 805 805 805 805 8§05 8§05 805 805 805
PLACEMENT NOTE=Place in CPU center cavity.
BERCEMENT NOTE-blace in CPU celter cavity! ’ ) )
CRITICAL CRITICAL ‘ ‘ ‘
Cl252', C1253"|, 1C1210 (*C1l211 |1C1212 |1C1l213 |1Cl214 |1Cl215 |:1C1216 |1C1l217 |1C1l218 |[1Cl1l219
330UF 330UF —— 22UF —— 22UF —— 22UF —— 22UF 22UF —— 22UF — 22UF —— 22UF 22UF 22UF
Iy Py “F g%y T, &y T, &%y T, &%y “F g%y T, 8%y I, 4y T, 8% —F g%y “F g%y
2a0 2a0 CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R CERM-X5R
p2T D21 805 805 805 805 805 805 805 805 805 805
PLACEMENT_NOTE=Place in CPU conter cavity. . : : :
PLACEMENT NOTE=Place in CPU cehter cavity.

\”—

VCCP (CPU I/O) DECOUPLING

woe o SERLVOS. S0.CPU 1% 470QuF, 6x 0.1uF 0402

Consider sharing bulk cap with NB Vvtt?

CRITICAL ‘
Cc1235*? 1C1236 |1C1237(1C1238 |1C1l239 |1C1l240 |1C1l241
170UF 0.1UF ——0.1UF —— 0 1UF 0.1UF —— g .1UF 0. 1UF
,2 Svjﬁ TQ 193 P ‘F 8% T, 18% TQ 8%
SART CERM CERM CERM CERM CERM CERM
402 402 402 402 402 402

VCCA (CPU AVdd) DECOUPLING

»=BPIV5 SO0 CPU__ 1% 10QuF, 1lx 0.0luF

CIngQl 1C1281

102u E %0 1UF
ST T i
X5R CERM
603 402

PLACEMENT NOTE=Place near CPU pin B26.

CPU Decoupling & VID
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Mini-XDP Connect
NOTE: This is not the standard XDP pinout.
Use with 920-0451 adapter board to support CPU, NB & SB debugging.
. _=PP3V3_S0_XDP
121105 _=PP1V05_S0_CPU
XDP XDP XDP CRITICAL
— R1315* R1330" 'R1331 XDP_CONN
54.9 10K 10K J
1/18% 1/18% 2716w LTH-030-01-G-D-NOPEGS
MF-LF MF-LF MF-LF F-ST-SM
402, 402, 5402
2 o 1
55 10 (gUT] XDP_BPM_L<5> OBSFN_AQ -« 4 o2 - OBSFN_CQ NB_CFG<8> am e NB CFG[8]
o3 10 Iy XDP_BPM_L<4> OBSFN_Al > 6 o2 - OBSFN_C1 SMC_WAKE_SCI L e s SB GPIO[8]
8 7
¢}
s 10ggry XDP_BPM_L<3> OBSDATA_AQ «—>_° o2 & OBSDATA_CO USB_EXTA_OC_L am e o SB OC[O0]#
s 10 [y XDP_BPM_L<2> OBSDATA_Al > 12 ot - OBSDATA_C1 SB_GPIO40 am SB OC[1]#
14 13
¢}
o5 10 [y XDP_BPM L<1> OBSDATA_ A2 > 1 o8 - OBSDATA_C2 USB_EXTD_OC_L am SB OC[2]#
o 10 [y XDP_BPM_L<0> OBSDATA_ A3 » 18 o7 - OBSDATA_C3 WOW_EN G 2 6 SB OC[3]#
20 19
¢}
(: NB CFG[O0] 83 30 1By NB_BSEL<0> (OBSDATA_AQ) -« 22 o2t - (OBSDATA_A2) NB_BSEL<2> Vs RUELES NB CFG[2]
NB CFG[1] 63 20 16 [y NB_BSEL<1> (OBSDATA Al) 2 0122 (OBSDATA_A3) NB_CFG<3> e NB CFG[3]
26 25
¢}
NB CFG[4] 15 (BT NB_CFG<4> OBSDATA_BO <« 28 o427 - OBSDATA_ DO PM_LATRIGGER L vy SB OC[41#
NB CFG[5] 1o oy NB_CFG<5> OBSDATA_B1 30 012 o OBSDATA_D1 EXTGPU_LVDS_EN (i 7o SB OC[5]#
32 31
¢}
NB CFG[6] XDP 1o oy NB_CFG<6> OBSDATA_B2 > 3 [ S EL N OBSDATA_D2 SB_GPIO30 am e SB OC[6]#
NB CFG[7] 1 D NB_CFG<7> OBSDATA_B3 > 3° o3 - OBSDATA_ D3 USB_EXTB_OC_L Ve XD SB OC[7]1#
R113K9 9 38 o 37
o3 25 10 7 [zwy CPU_PWRGD 1 2 XDP_PWRGD PWRGD/HOOKQ 40 o2 - ITPCLK/HOOK4 XDP_CLK_P G o 3 0 XDP
5% XDP_OBS20 HOOK1 «—>_ "2 41 o ITPCLK#/HOOK5 XDP_CLK_N 30 83 88
L — - O - — — <4 R1303
MECLE VCC_OBS_AB 44 o3 (VCC_OBS_CD)
TP_XDP_HOOK2 HOOK2 >4 Ot5 RESET#/HOOK6 :2 XDP_CPURST_L 1 2 FSB CPURST L (71010
| TP_XDP_HOOK3 HOOK3 48 ot . DBR#/HOOK7 XDP_DBRESET_ L U 10 28 o
50 o2 NOTE: XDP_DBRESET_L must be pulled-up to 3.3V. MECLE
1s¢gry LVDS_CTRL_DATA SDA -« 22 [N L. TDO XDP_TDO am e
1sggry LVDS_CTRL_CLK SCL - 5t ol 5 TRSTn XDP_TRST L [T 10 8
TCK1 NC36 | 5 o155 o TDI XDP_TDI oo 0 5
s 10 @gg XDP_TCK TCKO -« 28 o2l . TMS XDP_TMS T 10
60 o2 XDP_PRESENT#
XDP XDP
C1300: 1C1301
0-1uF 998-1571 L g Tur
iev iev
X5R 2 2 x5R
402 402

Direction of XDP module

Please avoid any obstructions
on even-numbered side of J1300

eXtended Debug Port (XDP)
A SYNC_MASTER=T9_NOME SYNC_DATE=01/22/2007
NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

SIZE | DRAWING NUMBER REV.
D 051-7261 A.0.0
APPLE COMPUTER INC.
SCALE SHT OF
NONE 13 92

3 | 2 1




8 7 6 5 4 3 2 1
OMIT
Ul400
CRESTLINE
o2 10 7@y ESB_D_L<0> o> E2|5 po* FOBGA H A3 I3 o g FSB_A L<3> D7 w0 0
83 10 7, FSB_D_L<1> 20J/H_D1* (1 OF 10) H A4xBll o o FSB_A L<4> ass RALES
D 85 107 FSB_D_L<2> c1dn p2* [ HA5+HCll o o FSB_A L<5> D 7 10 5
s 10 1gry FSB_D_L<3> > M6C|H D3+ ) HA6*pMIl o o FSB_A L<6> G 0w
s 10 1¢gry FSB_D_L<4> s HIOH Dax H A7+l _L<7> o e
83 10 7CBTS FSB_D_L<5> «—> H3+H D5* o H AB*HFl6 o 4 _A_1L<8> D7 108
83 10 (BT FSB_D_L<6> —> G4qlH_D6* :I'l H_A9* L1 7 10 83
83 10 7, FSB_D_L<7> F34g D7+ H A10+HGl7 4 o _A L<10> B 7 00
o3 10 7Ty ESB_D_L<8> —s N8(|H p8* H Allx[5Cld FSB_A L<11> CBD> 7 1083
83 10 7. FSB_D_L<9> H2AH D9* H Al2%H KL FSB_A_ L<12> 210 8s
8 10 7, FSB_D_L<10> M10dH p1o* H Al13%B13 FSB_A L<13> 7 10 83
o3 10 1Ggry FSB_D_L<11> e«—»—N120/H D11* H Al4*xHL16 o FSB_A L<14> G v
w5 107 FSB_D_L<12> H Dl2* H AL5*yJl FSB_A L<15> o e
s 10 1qgry FSB_D_L<13> s H50H D13 H Ale*yBl4 FSB_A L<16> 10 s
5 10 1(gry FSB_D_L<14> P130H D1a* H_A17*[5K19 FSB_A L<17> 10
[ w5 107 FSB_D_L<15> K94H D15* H Al18*PL FSB_A L<18> 0 e
o5 10 1¢(er> FSB_D_L<16> M2H p16* H_Al9%[5R17 FSB_A L<19> Cor> 7 10 0
83 10 1CET FSB_D_L<17> «—»W10qH D17+ H_A20%HB16 FSB_A L<20> 7 10 83
010 (@ry FSB D L<18> =~ o o Y84y pig+ H_A21#5H20 o o FSB A L<21> = —ryiu0w
o2 10 7¢gry ESB_D_L<19> s V4CH D19+ H A22%5L19 FSB A L<22> CEr> 7 19 83
010 (@ry FSB D L<20> o o  M3dn p2o* H A23*D1 FSB_A L<23> 10 8
5 10 7 FSB_D_L<21> J1H p21+ H A24%yM17 FSB_A L<24> 108
o3 10 7¢aryESB_D_L<22> —s NS(|H_p22* H 225%5N16 o o FSB_A_ L<25> G 7 0w
w5 107 FSB_D_L<23> H D23*% H A26%J1 FSB_A L<26> o e
83 10 7 FSB_D_L<24> W65 p2ax H A27+B18 FSB_A L<27> 10
o5 10 1¢(gry FSB_D_L<25> W9|H p25* H_A28*|5EL9 FSB_A L<28> 10 8
s 10 1Ty FSB_D_L1<26> > N2JH D26* H A29%5 Bl FSB_A L<29> 0 e
o5 10 1¢(er> FSB_D_L<27> Y74 p27* H_A30%[5B15 FSB_A L<30> Cor> 7 10 05
C s 10 1¢gry FSB_D_1<28> s Y9H D28* H A31*EL FSB_A L<31> 0 e
010 (@ry FSB D L<29> o o Pddly p2o+ H_A32+[5C18 o o FSB A L<32> = ryuwe
o2 10 7¢gry ESB_D_L<30> «—» W30H D30+ H_A33%5AL9 FSB A L<33> o> 10 o
s 10 1qgry FSB_D_L<31> > NidH D31* H A34%5Bl FSB_A L<34> 1o 6
83 10 (BT FSB_D_L<32> e—» AD120H D32+ H A35+HN19 o o FSB_A L<35> CED 10 o
o 10 1(gry FSB_D_L<33> s AE3C|H D33+ N
w5 107 FSB_D_L<34> AD9H D34 H_ADS*HG12 FSB_ADS_L 7108
o2 10 7@y FSB_D_L<35> e—»  ACOH D35% H ADSTBO*|yHLT FSB_ADSTB_L<0> 10
o2 10 7@y FSB_D_L<36> s AC7C|H D36* H_ADSTB1*[5G20 o ¢ FSB_ADSTB_L<1> ;w0
s 10 1¢gry FSB_D_L<37> «—» AC140H D37+ " H BNR* FSB_BNR L 2108
o3 10 1gry FSB_D_L<38> «—» AD11H D3g* H BPRI*HE8 g FSB_BPRI_L BTD> 10 53
s 10 1gry FSB_D_L<39> «—» AC110H D39« H_BREQ*E12 FSB_BREQO_L 0 83
w5 107 FSB_D_L<40> aB2({y paox H_DEFER*HD6 g FSB_DEFER_L BUT 10 5
o5 10 7¢gry FSB_D L<41> AD7(H pa1+ H_DBSY*[C10 FSB_DBSY L CBD> 7 1083
s 10 1qgry FSB_D_L<42> «—»_ BBlAH D42« HPLL CLK|_BM5 FSB_CLK_NB_P o 7 0
w5 107 FSB_D_L<43> ¥3H pa3« HPLL_CLK*[>AM7 o FSB_CLK _NB_N am 7 e e
5310 1¢gry FSB D L<44> AC6H D44+ H DPWR*HHE o 4 FSB_DPWR_L B e
s 10 1qgry FSB_D_1<45> > AE20H D45* H_DRDY*> KT gt FSB_DRDY L BTy 7 10 e
s 10 1Ty ESB_D_L<46> «—»_AC50H D46 H HIT*5E4 FSB_HIT L 2108
5 10 1¢(gry FSB_D_L<47> AG3(|H pa7* H_HITM*C6 FSB_HITM L 710 83
010 (@ry FSB D L<48> = o o AJ9n pag* H_LOCK*[>Gl FSB_LOCK_L 7 10 83
o5 10 7¢ary_ FSB_D_L<49> AH8|H pag* H _TRDY*,B7 g FSB_TRDY L [Tt 10 53
83 10 7¢ETY FSB_D_L<50> «—» AJL40H D50
83 10 7, FSB_D_L<51> AE9~H D51*
o3 10 1Ggry FSB_D_L<52> e—» BAELLH D52%
010 q@ry ESB D L<53> 4 o AHI24H D53+ H DINVO*ISK FSB_DINV_L<0> 710 8
85 107 FSB_D_L<54> AI5 5 D5ax ] | _ D
B 83 10 7 FSB D L<55> AHSH D55+ H_DINV1*L2 FSB_DINV_L<I1> 210 8s
- H_DINV2*{,ADL3 FSB_DINV_L<2> 10
85 10 7 _D_ AJ6{H_D56* 1 FSB_DINV_L<3>
s 10 1cgry ESB_D_L<57> AE7 ]y D57+ H_DINV3*(AEl3q o  FSB DINV _L<3> 50
305 =PP1V25R1V05_S0_FSB_NB o 10 ¢gry_ FSB_D_L<58> AJTHH_D58* H DSTBNO*OMT o o FSB_DSTB_L_N<0> (gry; e
- - ow@yESB D LS59> 4 5 AT2gH D59* " FSB_DSTB_L_N<l> <o
83 10 7, FSB D L<60> AE5H D60* H_DSTBN1*HK | _ L 7 10 83
5 10 7 FSB _D_L<61> 2330 et H_DSTBN2+[>2D2 4 g  FSB DSTB L N<2> v s
R142.11 153_.492 0 R14212(1)1 o FSB_D_L<62> Mo H:DSZ* H DSTBN3*AHLl 4 o FSB_DSTB L N<3>  5ry; 106
1185 %%hsw 1/1%3 8 10 (BT FSB_D_L<63> e«—» 2H130H D63+ H DSTBPO*H L o —p FSB_DSTB_L_P<0> CED 7 10 0
MF TP MESLF MF TP H_DSTBP1*(HK2 FSB_DSTB_L_P<1> 7 10 83
2 2 2 H DSTBP2+AC2 o o FSB_DSTB_L_P<2> ;e
NB_FSB_SWING - B3 |H SWING H DSTBP3*HAI10 o o FSB_DSTB L_P<3> s
NB_FSB_RCOMP <«—»_ 2 |5 rcomp
—— H REQO*HM14 FSB_REQ_L<0> o e
NB_FSB_SCOMP <«—»— "1 |1 scomp H_REQ1*EL FSB_REQ L<1> 7 10 83
NB_FSB_SCOMP_L <«—>—20JH_scomp* H_REQ2*ALL FSB_REQ_L<2> 10
1425* H_REQ3*,H13 FSB_REQ L<3> Cor> 7 10 0
R 7 5315 10 1 ggm ESB_CPURST L - B6|H_CPURST* H REQ4+Bl2 o 4 FSB_REQ_L<4> G
1188 53107 oo ESB_CPUSLP_L - ESHH_CPUSLP*
MESLE H_RSO*(E12 FSB_RS_L<0> 10 83
2 H RS1*5D7 > FSB_RS_L<1> BUT 10 5
NB_FSB_VREF - B9 |y AVREF H RS2¢D8 g FSB_RS_L<2> BT 10 5
T__'_ALHJ)VREF
R1426'| |1c1425 R1415') R1411'1 |ic1410 NB CPU Interface
2.0Ks L g 1uF 24.9 1005 L g 1uF
1168 3 T 8% /180 1180 S To 9% SYNC_MASTER=T9_NOME SYNC_DATE=01/25/2007,
A MFZ%E‘ 2 ¥5R MFLE MFZ%E‘ 2 ¥5R
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PP1V05_SO0_NB_VCCPEG ,, .,
1
R1510
OMIT %%4.9
1/16W
Ul400 BstE
i CRESTLINE
LVDS Disable » oumy LVDS_BKLT_CTL < J40 |1, BKLT_ CTRL FCBGA PEG_COMPI| N4 PEG_COMP
D Can leave all signals NC if LVDS is not implemented. 79 LVDS_BKLT EN < H39 L BKLT_EN (3 OF 10) PEG_COMPO| M43 SDVO Alternate Function
i L LVD TRL_CLK 9
Tie VCC_TX_LVDS and VCCA_LVDS to GND. @D LXDz_gTRL_gATA 24 Eiczizizi;; PEG RXO*1,I51 o PEG_D2R_N<0> o o SDVO_TVCLKIN#
If SDVO is used, VCCD_LVDS must remain powered with proper ” LVDS DDC CLK a7 {ED g PEG_RX1*|yL51 PEG_D2R_N<1> G e o SDVO_ INT#
decoupling. Otherwise, tie VCCD LVDS to GND also. P S DDC DATA N L*DDC*EATA PEG_RX2*[yN4T o PEG_D2R_N<2> & o o SDVO_FLDSTALL#
L LVDS VDD EN ka0 |1 - - PEG_RX3*,T45 o PEG_D2R_N<3> G o0
79 U} — — - L_VDD_EN PEG_RX4*|y T PEG_D2R_N<4> o5 54
PEG_RX5*(,U40 4 PEG_D2R_N<5> Iy o o
o ;‘PZDEVEZGVBG E:; LVDS_IBG PEG_RX6%*|, Y44 PEG_D2R N<6> o o0 o
Note: SR DG says to tie LVDS_VREFH/L to GND. This causes TP LVDS VREFH DT PEG_RX7*|, Y4 PEG_D2R_N<7> oo o0
a glitch during wake-up on LVDS DATA/CLK pairs. New ¥ P LVDS VREFL > 40 livps e PEG_RX8*AB51 o  PEG D2R N<8> <y o0 o0
recommendation is to float both signals, see Radar #5067636. - = = - — PEG_RX9* | W49 PEG_D2R_N<9> (T 60 o
a4 78 LVDS_A CLK_N < D46 LVDSA_CLK*
A - bl ~ PEG_RX10%*[ AD44 PEG_D2R N<10> o5 84
s 79 ommLVDS_A_CLK P < C45 |LVDSA_CLK — — —
n . - PEG_RX11*AD40 o PEG_D2R_N<11> G e o
— 84 79 LVDS_B_CLK_N <« D44-LVDSB_CLK* <«
LVDS B CLK P b - n PEG_RX12*| AG46 PEG_D2R_N<12> G+ o
o 7 <o — = - LVDSB_CLK la) PEG_RX13*[, AHA9 o PEG_D2R_N<13> o o
> PEG_RX14*(AG45 o PEG_D;R_N<14> G o o
* <15>
a0 79 LVDS_A DATA N<0> 1LVDSA_DATAO* H PEG_RX15%AG4l o  PEG D2R N<15> ] oo o
o 79 COUTY LVDS_A_DATA_N<1> < ES51ALVDSA_DATA1* PEG_RXO| J50 PEG_D2R_P<0> Iy s o SDVO_TVCLKIN
o1 75 GO LVDS_A DATA_ N<2> < F49-|LVDSA DATA2* PEG_RX1| L50 4 PEG_D2R_P<1> Yeus[IXN SDVO_INT
o 79 LVDS_A DATA_ P<0> o G50 |LvDSa DATAO PEG_RX2| M47 o  PEG D2R P<2> = wjes e SDVO_FLDSTALL
@om _A_ _ - | PEG RX3| U4d PEG_D2R P<3> o oa
o 75 ooz LVDS_A_DATA_ P<1> ES0 |LvDSA_DATAL — —
oom_LVDS_A_DATA P<2> - PEG_Rx4| T4 o PEG_D2R_P<4> o o
81 79 (OUT} _ A - < F48 |LVDSA_DATA2 v PEG_RXS| T4l PEG_D2R_P<5> =
@) PEG_RX6| W4 PEG_D2R_P<6> o sa
<7>
o 79 LVDS_B_DATA _N<O0> o  G44LyDSB DATAO* H PEG_RX7| WAl o PEG_D2R_P<7 g e o
<0} — = - — jas] PEG_RX8| AB50 PEG D2R P<8> m—
C o 79 oompLVDS_B_DATA N<1> <« B47C|LVDSB_DATAL* o - 4 PEG D2R P<9> p—
84 79 (U} LVDS_B_DATA N<2> ¢ B45~LVDSB_DATA2* FEG_RX9) Y48 4 . = e e
- = - é PEG_RX10| AC4 PEG_D2R_P<10> CIm] ¢ o
81 79 (oUT] LVDS_B_DATA_ P<0> <« E44 |LVDSB_DATAO PEG_RX11| AC41 PEG_D2R_P<11> 68 84
81 79 (oUT] LVDS_B_DATA_ P<1> < P47 |LVDSB_DATA1 ] PEG_RX12| AHA7 o PEG_D2R_P<12> T se o
81 79 GooT] LVDS_B_DATA_ P<2> < A45 |LVDSB_DATA2 PEG_RX13| AG49 PEG_D2R_P<13> G ©° o
% PEG_RX14| AH4 PEG_D2R_P<14> 68 81
AG42 o PEG_D2R P<15> .
i PEG_RX15 - | - I ¢8 ¢
TV-Out Signal Usage: g PEG_TXO*|,N45 g PEG_R2D_C_N<0> s co ot SDVOB_RED#
* 9 PEG_R2D C_N<1> N N
Composite: DACA only + oom_=TV_A_DAC - 27 |7va_pac 5 PEG_TX1 _ _C_| ST ©° © SDVOB_GREEN#
T <ot Rl PEG_TX2*U47 o PEG_R2D C_N<2> 65 81 SDVOB_ BLUE#
= — — —=— jLeltivg
S-Video: DACB & DACC only 22 (oo TV_B_DAC <« G27 |TVB_DAC [£a] - —
— bl PEG_TX3*N51 g PEG_R2D_C N<3> [OUT 68 84 SDVOB_ CLKN
Component: DACA, DACB & DACC 22 @om —IV_C_DAC <« K27 |TvC_DAC I PEG TX4* R e PEG R2D C N<4> SDVOC RED#
) H - | _C_| 68 81 ]
— Unused DAC outputs must remain powered, but can (8) PEG_TXS5*,Td2 g PEG_R2D_C_N<5> 5 84 SDVOC_GREEN#
omit filtering components. Unused DAC outputs - PEG_TX6*|y Y4 PEG_R2D_C_ N<6> 68 84 SDVOC_BLUE#
2 =TV_A_ RTN o 2 [ _ _R2D _C_| [oTD> B
should connect to GND through 75-ohm resistors. Qo — «——E27|TVA_RIN g PEG_TX7+ |, W4 PEG_R2D_C_N<7> o0 o SDVOC_CLKN
22 m_ =TIV _B RTN - J27 |TVB_RTN 5] -
- Di ble / CRT Enabl <ouT} —TV C RTN - — PEG_TX8*,W38 g PEG_R2D_C_N<8> [oUT) 0 o4
'V-Out isable C nable 22 (OUT} _C_| - L27 |TVC_RTN PEG_TX9% [y AD39 PEG_R2D_C_N<9> oD o
Tie TVx_DAC and TVx_RTN to GND. Must power all PEG_TX10*,AC46 _y PEG_R2D_C_N<10> [OUTy o8 o
TVDAC rails. VCCA_TVx_ DAC and VCCA_DAC_BG can PEG_TX11*|,AC49 _g PEG_R2D C_N<11> 68 8
t C - - 22 TV_DCONSEL<0> ! . | L [olk
share filtering with VCCA_CRT DAC. — M33 |TV_DCONSELO PEG_TX12* |5 ACA2 PEG_R2D_C_N<12> r=n o
— — 22 (oUT} TV_DCONSEL<1> - P33 |TV_DCONSEL1 PEGiTXIS AH39 PEG R2D C N<13> L
! * - | _C_ 68 84
CRT Disable / TV-Out Enable PEG_TX14*|AE49 _g PEG_R2D_C_N<14> rmomy 60 o
S * PEG_R2D_C_N<15> 4
Tie R/R#/G/G#/B/B#, HSYNC and VSYNC to GND. PEC_TX1S*DRHAL _p 288 LD =S3=qorp oo ¢
All CRT/TVDAC rails must be powered. All PEG_TXO0| M45 > PEG_R2D_C_P<0> 68 84 SDVOB_RED
rails must be filtered except for VCCA_CRT. 22 (oUm} =CRT_BLUE < H32 [CRT BLUE PEG_TX1| T38 o PEG_R2D_C_P<1> o8 81 SDVOB_GREEN
B 22 (oot} =CRT_ BLUE_L < G32~CRT_BLUE* PEG_TX2| T46 > PEG_R2D_C_P<2> [ouTy ©° o SDVOB_BLUE
CRT & TV-Out Disable 22 @om =CRT_GREEN <« K29 |CRT_GREEN PEG_TX3 PEG_R2D_C_P<3> 68 84 SDVOB_CLKP
- 22 =CRT_GREEN_L < J29-|CRT GREEN* PEG_TX4| R51 g PEG_R2D_C_P<4> 68 84 SDVOC_RED
R — — - — — - — — = —
3§3N3VXHEAS§TT¥§6R§§EFRéR#éSéG#/B/B#' HSYNC, 22 gm=CRT_RED «_F29 |CRT_RED PEG_TX5| U4 PEG_R2D_C_P<5> o as SDVOC_GREEN
can tiZ the followin ragls to GND: - @um—=CRT_RED L < F290CRT_RED* o pEG_Tx6| W42 o  PEG_R2D_C_P<6> 6w SDVOC_BLUE
g : PEG_Tx7| YA o PEG_R2D_C_P<7> room o o SDVOC_CLKP
VCCA_CRT_DAC, VCCA_DAC_BG, VCCA_TVx_ DAC, 0] o oxe van PEG R2D C D<8> | —
- _ _C_ [OTT c0 4
VCCD_CRT, VCCD_QDAC and VCC_SYNC. 2@y CRT_DDC_CLK <—» K33 |CRT_DDC_CLK > PEG_TX9| AC38 _ PEG_R2D_C_P<9> , o 4
NOTE: Must keep VDDC_TVDAC powered 22(BT) CRT_ DDC_DATA <—» G35 |CRT_DDC_DATA PEG_TX10| AD47 _, PEG_R2D_C_P<10> T 0 o
and filtered at all times! 22 =CRT_HSYNC_R F33 |CRT_HSYNC PEG_TX11| A PEG_R2D_C_P<11> 68 84
2 @or =CRT_TVO_IREF < C32 |cRT_TvO_TREF pEG_Tx12| AD43 o PEG_R2D_C_P<12> o 51
22 (ool =CRT_ VSYNC_R < E33 |CRT_VSYNC PEG_TX13| AG39 _, PEG_R2D_C_P<13> T 0 o
. . PEG_TX14| AES50 _, PEG_R2D_C_P<14> U o o
— Internal Graphics Disable PEG_TX15| AH43 PEG_R2D_C_P<15> rmmm uo o
Follow instructions for LVDS and CRT & TV-Out Disable above.
Can also tie CRT_DDC_*, L _CTRL_*, L_DDC_*, SDVO_CTRL_* and
TV_DCONSELx to GND.
Tie DPLL_REF_CLK and DPLL_REF_SSCLK to GND.
Tie DPLL_REF_CLK* and DPLL_REF_SSCLK* to VCC (VCore).
Tie VCCA_DPLLA and VCCA_DPLLB to VCC (VCore).
Tie VCC_AXG and VCC_AXG_NCTF to GND.
Leave GFX_VID<3..0> and GFX VR _EN as NC.
NB PEG / Video Interfaces
A SYNC_MASTER=T9_NOME SYNC_DATE=03/19/2007
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
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SYNC_DATE=01/25/2007

<3> 1316
NB_CFG<3 RESERVED NBCFG_DMI_X2
1
R1655
NB_CFG<4> RESERVED 3.9K OMIT
1718w Ul400
i = 2402 CRESTLINE
NB_CFG<5> High DMIx4 TP_NB_RSVD<1> P36 |[RSVD1 FCBGA SM_CKo| AV29 MEM CLK_P<0> [OUTy 31 85
DMI x2 Select Low = DMIx2 1 TP_NB_RSVD<2> P37 |RSVD2 (2 OF 10) SM_CK1| BB23 o MEM CLK_P<1> [oUTy 31 85
- TP_NB_RSVD<3> R35 |RSVD3 SM_CK3| BA25 _ MEM_CLK_P<3> [oUT) 22 °5
NB CFG<6> RESERVED TP_NB_RSVD<4> N35 |rRSvD4 sM_cka| avas g MEM_CLK_P<4> OO =2 55
- TP_NB_RSVD<5> 12
TP NB RSVD<6> Zil:& izzzz SM_CKO*HAW30 o MEM_CLK_N<0> BT 51
NB CFG<7> RESERVED — SM_CK1*|yBA23 g MEM CLK_N<1> [oUTy 31 85
| TP_NB_RSVD<7> AM12 |RSVD7 T
" NB | a SM_CK3*[5 AW25 g MEM_CLK_N<3> 2 e
TP_NB_RSVD<8> AN13 |rsvps > ol aes Y MEM CLK N<4> oD
NB_CFG<8> RESERVED TP_NB_RSVD<9> 312 |rsvpo 0 B — = oD >
TP_NB_RSVD<10> AR37 |[RSVD10 ~ SM_CKEO| BE29 MEM_CKE<0> OOy 3t 33 e
3 _ TP_NB_RSVD<11> AM36 |RSVD11 SM_CKE1| AY32 MEM_CKE<1> [OUT) 31 33 5
§CBI_CGFG<h9'> High = Normal = TP_NB_RSVD<12> AL36 |RSVD12 U] SM_CKE3| BD39 MEM_CKE<3> [OUTy 32 33 85
Lan: R:igr;gi Low = Reversed TP_NB_RSVD<13> AM37 |RSVD13 2z SM_CKE4| BG37 o MEM_CKE<4> UTy 3 33 s
<16> , <14>
NILBC_FcGFsDles OD; D reABLE TP_NB_RSVD<14 D20 |[RsvD14 ; SM_CS0%|yBG20 g MEM_CS_L<0> [T o o 1w, =PP1V8_S3M MEM NB
NB CFG<10> RESERVED R1666 — TP_NB_RSVD<20> H10 |RSVD20 =) SM_CS1*,BK16 4 MEM_CS_L<1> U 2 e
— TP_NB_RSVD<21> * - MEM L<2> OUT 3 33 s
3, 9K TP_EB_R:XD<22> Efé’; RSVD;; = B ’Siii i MEM_g:_L<3> N 1610
NB_CFG<11> RESERVED Pieu TP ND RovD<sae Rsvo su_es3 - —=5 oD == = R1610
— MESLF _NB_| BK22 [RSVD23 ~ 20
2402 TP_NB_RSVD<24> BF19 |RSVD24 [a) su_obro BHiS . MBM ODT<0> oD > 22 o 17180
s TP_NB_ g MEM_ODT<1> 133 8 h
NB_ CFG<12> See Below TP_NB_RSVD<25> BH20 |rsvp2s ) su_oprl RIS g 0 oD > ¢ MrIes,
— R sM_opT2| BJ14 MEM_ODT<2> [oUT 32 33 85
1 , _TP_NB_RSVD<26> BK18 [RSVD26 &  MEM ODT<3>
NB_CFG<13> See Below » LE_NB_RSVD<27> BI1E_RsvD27 SHoopn BRI —e - D 1
— =PP3V3_SO0_NB_VCCHV 5 615 21 TP_MEM CLKP2 BF23 [SM_CK2 SM_RCOMP|_BL15 o o MEM_RCOMP Cc1623: 101622
NBCFG_DMI_REVERSE TP_MEM_CLKN2 BG23 |SM_CK2* SM_RCOMP*(5 BK14 o ¢y — MEM RCOMP_L 0.01UF 2.2UF
NB CFG<14> RESERVED R1669 TP_MEM_CLKP5 BC23 |sM_CKS 1os 208,
— 3.9K TP_MEM CLKN5 BD24 |SM_CK5* SM_RCOMP_VOH_BK31l g MEM RCOMP_VOH CERY 2 2 CERML
316w 5 3 0 U MEM A A<14> 5129 |sa mala SM_RCOMP_VOL|_BL31 o o MEM_RCOMP_VOL
NB_CFG<15> RESERVED R o MEM B_A<14> BE24 |sp_ua14 SM_vREFO|_BAR49 o . =PPOV9_S3M MEM NBVREFA .
NB CFG<19> TP_NB_RSVD<34> BH39 [RSVD34 SM_VREF1| AW4 - I o —PPOV9_S3M MEM NBVREFB ao¢ =
NB CFG<16> |High = Enabled — e TP_NB_RSVD<35> AW20 |RSVD35 o
FSB Dynamic . TP_NB_RSVD<36> BK20 |RSVD36 Cl615:¢ 1Cl61l6
onT Low = Disabled TP_LVDS_A_DATAN3 ca8 |rsvp37 0.1uk 9y 1uF R1611"
=PP3V3_S0_NB_VCCHV , , 1 2 — —— DPLL_REF CLK| B42 o =NB_CLK96M_DOT_P am = 20% 20% Cl625: 1Cl624
NBCFG_SDVO_AND_PCIE TE_LVDS A DATAP3 D47 |RSVD38 REF CL*|5C42 o =NB_CLK96M_DOT_N = cERy 2 2 imm 20 0.01UF —L 7 2uF
NB CFG<17> RESERVED — AND_ TP_LVDS_B_DATAN3 B44 |RSVD39 DPLL_REF_CLK - — — < » 402 02 1/16W 108 T 2%,
— R1670 DPLL_REF_SSCLK| H48 - =NB_CLK100M_DPLLSS_P 22 MF-LF 2 2
TP_LVDS_B_DATAP3 C44 |RSVD40O - < 102 CERM CERM1
3.9K TP NB RSVD<41l> 235 " DPLL_REF_SSCLK*|y H4 - =NB_CLK100M_DPLLSS_N 7z 2 402 603
NB_CFG<18> RESERVED .iZiE}’ TP_NB_RSVD<42> B3 iiiﬁu ' PEG_CLK| K44 o NB_CLK100M PCIE P w7 o s = y
2402 TP_NB_RSVD<43> B36 |[RSVD43 - PEG_CLK*| K45 - NB_CLK100M_PCIE N g 7 s e £
NB CFG<19> |High = Reversed NB_CFG<20> TP_NB_RSVD<44> B34 |[RSvD44 ®] Clk used for PEG and DMI -
DMI Lane TP_NB_RSVD<45> ¢34 |rRsvDas
Reversal Low = Normal -
o3 30 13 [7gy NB_BSEL<0> > P27 |CFGO DMI_RXNO| AN4 - DMI_S2N_N<0> am o e
R NB_BSEL<1> Y 2 - DMI_S2N_N<1> e w
NB_CFG<20> |High = Both active e NB BSEL<2> - 522 Cici zﬁiiN; :f:,z bl DMI_S2N N<2> amee
Concurrent Low = Only SDVO R4 NB_CFG<3> - c21 ;23 IPU DM17RX23 AN46 il DMI_S2N_N<3> Pens
SDVO/PCIe x1 or PCIe x16 NB CFG<8:0> used for debug access » NE CFG<4> —> 23 Ipu - - = — <am e
n- NB_CFG<5> T crod Iru DMI_RXPO| AMAT o DMI_S2N_P<0> g
NB CFG<13:12> i € NB CFG<6> N23 21}:22 IrU DMI_RXP1| AJ39 o DMI_S2N_P<1> am e
_ 1 _ —-»> 41 o DMI_S2N_P<2> 2
00 = RESERVED 1 NB_CFG<7> —» 623 jcF67  IPU H zﬁ’iﬁz 2245 bl DMI_S2N_P<3> ame
01 = XOR Mode Enabled 12 ¢oom NB_CFG<8> - 320 lcres IPU O s — - === < e
10 = All-Z Mode Enabled 1 NB_CFG<9> » c20lcres IPU  H|RQ DuI_TxNO| AJ46 _  DMI_N2S_N<0> oUD 4 5
11 = Normal Operation TP_NB_CFG<10> > R24 |cFcl0 IPU O DMI_TXN1| AJ4l o DMI_N2S_N<1> [GTD 24 o
TP_NB_CFG<11> e 123 |cFG11 IPU DMI_TXN2| AM40 _g DMI_N2S_N<2> oo 24 o
TP_NB_CFG<12> > J23 lcrg12 IPU DMI_TXN3| AM44 o DMI_N2S_N<3> [OUT) 24 84
. i < >
NB CFG<13:12> require ICT access TP_NB_CFG<13 —» E23 cre13 IPU DMI TXPO| AJAT o DMI_N2S_P<0> 24 0
TP_NB_CFG<14> - E20 |cFe14 IPU — > DMI N2S5 P<1> oD
TP_NB_CFG<15> > k23 |crg15s IPU DMI_TXP1| AJ > DMI_N25_p<1> oD 24 8
2110 16 s =PP3V3_S0_NB_VCCHV .« NB_CFG<16> M20 |cFG16 IPU e 35 -~ DMI_N2S_P<3> [OUT 24 o
TP_NB_CFG<17> > 124 [crG17 IPU DMI_TXP3 > — 5= oD 2 o
TP_NB_CFG<18> > 132 |cFrG18 IPD
R1630* 'R1631 w NB_CFG<19> = N33 |cF19 IPD [a)
10K 10K 1« NB_CFG<20> > L35 |cFG20 IPD g
- GFX_VID<0>
Hiey Tz 1 PM_BMBUSY L 41{PM_BM_BUSY* = GFX VID<ls B °
402, 2402 PU DPRSTP L N GFX_VIDO| E35 _ G
63 59 23 10 7 [y CPU_ STP__ - L39PM_DPRSTP n 239 GFX_VID<2>
w5 2 g PM_EXTTS_L<0> —»— L36QPM_EXT_TSO* O o vana > GFX_VID<3> =
w5 [rmy_PM_EXTTS_L<1> J36pM_EXT TS1* =4 | H S Ee— = fouD> *
B a [ ROK N GFX_VID3| B39 - GFX VID<4> N
s 20 9 7 [rmy— VR_PWRGOOD_DELAY o AWA9 [PWROK s} - m1s —GFX VR EN oD
7 NB_RESET_L AV20|RSTIN® a1} GFX_VR_EN -»> _VR_] oo
83 45 23 10 oorp PM_THRMTRIP L - N20~|THERMTRIP* é L
o3 39 25 7 [rry— PM_DPRSLPVR ___ _»  G36 DPRSLPVR 5] - PP1V25_SOM_NB_VCCAXD ,, .,
, _TP_NB_NC<1> BJ51 [NC1
1
; TP_NB_NC<2> BK51 NC2 CL _CLK|_AM49 CLINK NB_CLK 25 87 R1640
, TP_NB_ NC<3> BK50 |NC3 - — CD 1K
" NB | cL_paral AK CLINK_NB_DATA . o
, _TP_NB_NC<4> BL50 |NC4 23] - TTNRK 1/16W . .
TP NB NC<5> 5r.49 In s CL_PWROK|_AT43 =NB_CLINK_MPWROK s MESLF NOTE: GMCH CL_PWROK input must be PWRGD signal
P NP Ne<es - c5 CL_RST*/ AN49 CLINK_NB_RESET L — 2402 PP3V3_SOM, PP3V3_SOMWOL, PP1V8_S3M, PP1V25_SOM,
P NB NG<7> - zzj cr_veer|_AMS50 __ s NB_CLINK_VREF . PP1V05_SOM, PPOV9_S3M and PPOV9_SOM.
’ e If ME/AMT is not used, short CL_PWROK to
, _TP_NB_NC<8> BK1 [ncs O 1 -
, _TP_NB_NC<9> BI1 N9 Z C1640 : 1;912641
- TP_NB_NC<10> E1 NC10 SDVO_CTRL_CLK|_H SDVO_CTRLCLK 22 0.1;101: %
, TP_NB NC<11> a5 nc11 U SDVO_CTRL_DATA| K36 SDVO_CTRLDATA 2 o, .}%E;’ T
, TP_NB_NC<12> 51 |nc12 ) CLKREQ* | G39 NB_CLKREQ_L Em 402 2 NB Misc Interfaces
, _TP_NB_NC<13> « g NB_SB_SYNC L 5 s
TP_NB_NC<14> iiﬁ zzij E:‘ TOH_SYNCTOEA0— - - oD SYNC_MASTER=T9_NOME
, _TP_NB_NC<15> 249 INC15 TEST1| A3 - NB_TEST1 = NOTICE OF PROPRIETARY PROPERTY
- TP_NB_NC<16> BK2 |NC16 TEST2| R32 -« NB_TEST2
- - il - THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
iégEEET;OOEHQngELS%I;lﬁgTER, INC. THE POSSESSOR
1 1
Rl 6290% %1690 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
5% 5% II NOT TO REPRODUCE OR COPY IT
1/16W 1/16W
MF-LF MF-LF III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
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OMIT OMIT
Ul400 Ul400
85 31 MEM A_DQ<0> AR43 [SA DOO CRESTLINE sa_Bso|_BB19 g MEM A BS<0> DU 51 35 a5 a2 MEM_B_DQ<0> AP49 |sB_DQO CRESTLINE sB_Bso|_AY17 g MEM B_BS<0> B 52 55 55
o Ty MEM A DO<1> «—» 2944 [sa Do1 Joeer sa_Bsi| _BK19 o MEM_A_BS<1> oD o 50 o o s2¢ery MEM_B_DO<1> «—» ARS1 |sB DOl (SFSEG‘;O) se psi| BGls _,  MEM B_BS<1> D 52 5 o
85 31 MEM_A_DQ<2> BA45 |SA_DQ2 ( m ) SA_BS2| BF2 MEM_A_BS<2> 21 33 85 o5 a2, MEM_B_DQ<2> AW! SB_DQ2 m SB_BS2| BG36 g MEM_B_BS<2> [OUTy 32 33 s
85 31 MEM A DQ<3> AY46 |SA DQ3 o5 32 MEM B DQ<3> AW51 |sB DO3
p— — MEM A CAS L s —_— — MEM B CAS L s
v oy MEM_A_DO<4> AR41 |sa_pod SA_CAS*(yBL17 _g | A_CAS | OOy 31 33 8 v s2¢are MEM_B_DO<4> ANS1 |sB_po4 SB_CAS*(y BE1 > | B_ . [OUT) 32 33 &
s <5> s MEM B _DQ<5>
85 31 MEM_A_DQ<5 AR45 |sa_DQ5 >-| sa omol|_aTa MEM A DM<0> s 85 32 i 5 Al SB_DQS >" SB_DMO|_ARS50 MEM B DM<0> 32 85
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AL28 | ycc_AXM_NCTF3
AM26 | ycC_AXM_NCTF4
AM28 | ycC_AXM_NCTFS E:
AM29 | ycc_AXM_NCTF6 3)
AM31 | ycC_AXM_NCTF7 Z
AM32 | ycc_AXM_NCTF8
AM33 | ycc_axM NCTF9 | S
AP29 | ycC_AXM_NCTF10 | D4
AP31 | yec_axm nerr1l | K
AP32 | ycC_AXM_NCTF12
aP33 | yoc_axM_nerr13 | O
AL29 | ycC_AXM_NCTF14 o
AL31 | ycC_AXM_NCTF15 >
AL32 | ycC_AXM_NCTF16
AR31 | ycC_AXM_NCTF17
AR32 | ycC_AXM_NCTF18
AR33

NB Power 1
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OMIT
Ul400
CRESTLINE =PP1V25R1V05_SO_NB_VTIT , ., TBD mA @ 1067MHz FSB (1.25V)
30 mA 22 _=PP3V3_S0_NB_VCCSYNC I32 |yce_syne FCBGA vrr1| Ul3 850 mA @ 800MHz FSB (1.05V)
(8 OF 10) vrr2| Ul2 770 mA @ 667MHz FSB (1.05V)
80 mA .. _PP3V3_S0_NB_VCCA_ CRTDAC 233 |ycea_cRT_pacl 04 vrr3| U1l
B33 |ycca crT_pac2 E = vrra| U9
vrrs| U8
5 mA ., _PP3V3 S0 _NB_VCCA DAC_BG 230 |ycca_pac_se v = vrrel U7
(@) vrr7] US
22 _=GND_NB_VSSA DAC_BG B32 |yssa_DAC_BG [al} vrrg| U3
e — vrre| U2
vrriol Ul
B vrri1| T13
.. _PP1V25_S0_NB_VCCA_DPLLA B49 |ycea pprra g vrriz| T11
100 mA Vi3] T10
.. PP1V25_S0_NB_VCCA DPLLB H49 |ycea ppris A vrT14] O
il vrris| T7
50 mA . _PP1V25_SOM NB_VCCA HPLL AL2 |ycca HPLL [aV] vrrie| T6
vrr17| TS
150 mA . PP1V25_SOM_NB_VCCA MPLL AM2 |ycea_mpryn vrrigl T3
- VTT19 T2
vrr20| R3
S0 or S3M is acceptable I 2] vrr21[ R2 o
10 mA 2215 PP1V8 S0 _NB_ VCCTXLVDS 241 |ycca_rvps g vrr22| R1
,» =GND_NB_VSSA_ LVDS B41 lyssa_rvps H
< PP1V25_SOM NB_VCCAXD ., 515 maA
vce_axpl| AT23
vece_axp2| AU28
0.4 mA .1 s _=PP3V3 S0 _NB_VCCA PEG_BG X50 |ycca_pEG_BG 0] vce_axp3| AU24
4] A vce_axps| AT29
. _=GND_NB_VSSA_PEG_BG K49 |yssa_pEG_BG [aN) é vee_axps| AT25
vce_axpe| AT30
100 ma . _PP1V25_S0_NB_PEGPLL US1 |ycea pec_prn | &G
VCC_AXD_NCTF| AR29
640 mA (667MHz DDR) ., PP1V25_SOM NB_VCCA_SM o
550 mA (533MHz DDR) AW18 |ycca_smi1 PP1V25_S0_NB_VCCAXF 2 495 mA
AV19 lycca_sm2 [ | vee_axr1| B23
AUL9 |ycca_sm3 W | vec_axra2| B21
AUL8 |ycca_sma < vee_axr3| A21
AUL7 -
vcea_sms
=
2122 |Soen s a =PP1V25_SO_NB_VCCDMI _ ,., 100 ma
AT21 |ycca_sms P VCCiDMIM
AT19
vcea_sM9
AT18 u
vcca_sM10
AT17 lycca_smil PP1V8_S3M NB_VCCSMCK 2 200 mA
X vce_sm_ck1| BK24
AR17 |ycca sM_NCTF1 ®] vce_sm_ckz| BK23
AR16 |ycca_sM_NCTF2 s | vec_su_cx3 BJ24
_ BJ23
W) | vec_sm_cka
35 ma . _PP1V25_SOM NB_VCCA SM_CK v
‘ BC29 |ycea_sM_ckl 8] S0 or S3M is acceptable
18829 |ycen sm_cxo vce Tx_rvps| 243 PP1V8 SO_NB_VCCTXLVDS o, 100 ma
=PP3V3_S0_NB_VCCHV ‘e 100 ma
40 mA ., _PP3V3_S0_NB_VCCA_TVDACC €25 |ycca_tva_DAC S| vee_mvi| €40
T&VCCAJ‘VILDA@ o | vcc_mvz| B40
40 ma .. _PP3V3_S0_NB_VCCA_TVDACB 27 |yeea Tvs_pact E
B27 |ycca_TvB_DAC2 3]
40 mA ,, PP3V3 S0 _NB_VCCA TVDACA B28 |ycca_tve_pact PP1VO05_S0_NB_VCCPEG 152 1260 mA
T&VCCAiTvcinAcz vce_peG1| AD51
O | vee_pra2| W50
[ | vee_prcs| W51
- B Ay vee_pEG4| V49
60 mA :2 _=PP1V5_ S0_NB VCCD_CRT M32 |ycep_crr [\ vce_peGs| V50
60 mA ,» PP1V5_S0_NB_VCCD_TVDAC £29 lycep_tvpac | U -
~
5 ma . PP1V5 S0 NB VCCD ODAC 528 geen e |5 PP1V05_S0_NB VCCRXRDMI ,, 260 mA
- - =" | VCC_RXR_DMI1| AH50
3 = . AH51
alLve XR_DMI2
250 mA ., _=PP1V25_SOM_NB_VCCD_HPLL
AN2 |ycep_mPLL ey
uas A H | vrrori] A7 NB_VTTLF_CAP1
VCCD_PEG_PLL EH | vrrore| F2 NB_VTTLF_CAP2
g vrrers| 281 NB_VTTLF_CAP3
n
.. _=PP1V8 SO0 NB_VCCD LVDS
130 ma P RB R a1 fa) 1C1913 [1C1912 |:1C1911
VCCD_LVDS1 | B 0.47UF —— 0.47UF 0.47UF
842 lyeep_wvpsz | ] 8% T, 8% 8%
2 CERM-XSR 2 CERM-XSR 2 CERM-XSR
4 NB Power 2
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OMIT
Ul400
CRESTLINE
Al3 |yss1 FCBGA vss100| AW24
215 lyss2 (9 OF 10) vss101| AW29
217 lyss3 n vss102| AW32
A24 lyssq ) vss103| AWS
AA21 |ysss vss104| AW7
AR24 |ysse :> vss1os| AY10
AR29 |yss7 vss1oe| AY24
AB20 |ysss vss107| AY37
AB23 |yss9 vss1iog| AY42
AB26 |yssio vss1o9| AY43
AB28 |yssi11 vss110| AY45
AB31 |yssi2 vssi11| AY47
AC10 lyssi13 vssi12| AY50
AC13 |yssi4 vss113| B10
AC3 |yssis vssi14| B20
AC39 lvssi6 vss11s| B24
AC43 |yss17 vssi1e| B29
AC47 lyssis vss117| B30
AD1 |yss19 vssi1g| B35
AD21 |yss20 vss119| B38
AD26 |yss21 vss1z0| B43
AD29 lyss22 vss121| B46
AD3 |yss23 vssi22| BS
AD41 |yss2q vss123| B8
AD45 |yss2s vssi24| BAL
o 2P49 lyss2e vss12s| BAL7 U
ADS |yss27 vssi26| BALS
AD50 |yss2s vss127| BA2
AD8 |yss29 vss12g| BA24
AE10 |vss30 vss129| BB12
AE14 |yss31 vss130| BB25
AE6 |yss32 vss131| BB40
o AF20 lyss3s vss132| BB44 L
AF23 |yss3a vss133| BB49
AF24 |yss3s vss134| BB8
AF31 lyss3e vss13s| BC16
AG2 |yss37 vss13e| BC24
AG38 |vss3g vss137| BC25
AG43 |yss3g vss13g| BC36
AG47 |yss4o vss139| BC40
AGS50 |yssal vss140| BC51
AH3 |yss42 vssi41| BD13
AH40 |yssa3 vss142| BD2
AH41 |yssaq vss143| BD28
AHT |yss4s vss144| BD45
AHY |yss4e vss14s| BD48
AJ1L |yssq7 vss14e6| BDS
AJ13 |yss4s vss147| BE1
AJ21 |lyss49 vssi4g| BE19
AJ24 |yssso vss149| BE23
AJ29 lysssl vssis0| BE30
AJ32 lysss2 vss1s1| BE42
AJ43 |ysss3 vss1s2| BES1
AJ45 lysssa vss153| BE8
AJ49 lvssss vss1s4| BF12
AK20 |yssse vss155| BF16
AK21 |ygs57 vss156| BF36
AK26 |ysssg vss157| BG19
AK28 |ygss59 vss1s8| BG2
AK31 |lvss60 vss159| BG24
AKS51 lyssel vss160| BG29
ALL |ysse2 vss1e1| BG39
AM11 |yss63 vss162| BG48
AM13 |yssed vss163| BG5S
AM3 |ysses vss1e4| BG51
AM4 |ysse66 vss165| BH17
AMAL |ysse7 vss166| BH30
AMAS |ysses vss1e7| BH44
ANL lysse9 vss1eg| BH46
AN38 |yss7o vss169| BHE
AN39 lyss71 vss170| BJ11
AN43 |yss72 vss171| BI13
ANS |yss73 vss172| BI38
AN7 |yss74 vss173| BJ4
AP4 lyss7s vss174| BJI42
AP48 |yss76 vss175| BJ46
AP50 lyss77 vss176| BK15
AR11 lygs78 vss177| BK17
AR2 |yss79 vss178| BK25
AR39 |yssgo vss179| BK29
AR44 |yssgl vss1igo| BK36
AR4T |ysss2 vssig1| BK40
AR7 |ysse3 vss1gz| BK44
AT10 |yssga vss1g3| BK6
AT14 |yssss vssiga| BK8
AT41 |yssge vssigs| BL11
AT49 |yssg7 vssige| BL13
AUl |yssss vss1g7| BL19
AU23 |yssgo vssigg| BL22
AU29 |yss9o vssigg| BL37
AU3 lyssol vss190| BL47
AU36 |yssoz vss191| C12
AU49 lvss93 vss192| C16
AUS1 |yssoq vss193| C19
AV39 lyssos vss194| C28
AV48 lyss9e vss195| €29
AWL lyss97 vss196| €33
AW12 |yssog vss197| €36
AW16 |vss99 vss19g| C41

Cc46

OMIT

C50

c7

D13

D24

D3

D32

D39

D45

D49

E10

El6

E24

E28

E32

E47

F19

F36

F4

F40

F50

G13

Gle

G19

G24
G28

G29

G33

G42

G45

G48

G8
H24

H28

H4

H45

J1l1l

Jle

IN]

J

J24

J28

J33

J35

J39

K12

K47

K8

L1

L17

L20

L24

L28

L3

L33

L49

M28

M42

M46

M49

M5

M50

M9

N11

N14

N17

N29

N32

N36

N39

N44

N49

N7

P19

P,

N

P23

P3

P50

R49

T39

T43

T47

U4l

u4s

us0

v2

v3

VSS199
VSS200
VSS201
VSS202
VSS203
VSS204
VSS205
VSS206
VSS207
VSS208
VSS209
VSS210
VSs211
VSs212
VSS213
VSs214
VSS215
VSS216
VSs217
VSs218
VSS219
VSS220
VSs221
VSS222
VSS223
VSS224
VSS225
VSS226
VSs227
VSS228
VSS229
VSS230
VSS231
VSS232
VSS233
VSS234
VSS235
VSS236
VSs237
VSsS238
VSS239
VSS240
VSs241
VSS242
VSS243

VSS245
VSS246
vSs247
VSS248
VSS249
VSS250
VSS251
VSS252
VSS253
VSS254
VSS255
VSS256
VSS257
VSS258
VSS259
VSS260
VSS261
VSS262
VSS263
VSS264
VSS265
VSS266
VSS267
VSS268
VSS269
VSS270
VSS271
VSS272
VSS273
VSs274
VSS275
VSS276
VSs277
VSS278
VSS279
VSS280
vSs281
VSs282
VSsS283
vSs284
VSS285
VSS286

Ul400
CRESTLINE
FCBGA
(10 OF 10)

0
0
>

TDE_SENSE
TDE_FORCE
TDB_FORCE

TDB_SENSE

vss287
Vss288
Vss289
VsSs290
VSs291
VSs292
VsSs293
VSs294
VSSs295
VSs296
vSs297
VsSs298
Vss299
VSs300
VSs301

VSs302

VSs303

VSs304

VSSs305

VSs306
VSs307
VsSs308
VSs309
VsSs310
VSs311
VSss312
VSs313

Wll

w39

w43

w47

W5

w7

Y13

Y41

Y45

Y49

Y50

Y11l

P29

Crestline Thermal Diode Pins

Mainly for investigation. If not used,
alias these nets directly to GND.

=NB_TDE_SENSE .,

T31

NOTE: TDE = _P
=NB_TDE_FORCE .,

=NB_TDB_FORCE .,

R28

NOTE: TDB = _N
=NB_TDB_SENSE

AA32

AB32

AD32

| AD32Z o

AF28

AF29

AT27

AvV25

H50

NB Grounds
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GMCH Core Power

22 15 s _—=PPVCORE_S0_NB , _=PP1V25 S0_NB_VCC _PP1V25 S0 NB VCCAXF 1 . _=PP1V25_ SOM NB_PLL =PP1V25 SOM NB VCCD HPLL ,,
1573mA (Int Graphics) .proro.- : ’ ’ | 495 ma » UhTReE T ahe 0 2 ™ 495 ma 450 mA = 250 mA
1310ma (Ext Graphics) 5979012, , [1C2101 (:C2102 [1C2103 [:1C2104 ' 1Cc2171 1C2180

D Tiogr L= 22UF ~ —— g .22uF 0,2 2uF g luF L ToF L g TuF
5208 2%y 8% 8% 189 | 18% 8%
Sany 2|3 2 CERM-X5R 2 X5R 2 X5R 2 CERM 2 2 XS5R 2 CERM
D2T 805-3 402 402 402 | 402 402
N ! _
WF: Matanzas has 2-pin 270uF bulk cap L . PLACEMENT NOTE=Place in GMCH cavity | L2181 B PLACEMENT_NOTE=Place C2180 by U1400.AN2
L _TORREORNC T SRR RAcs M OWETE_ eeVEsY
= = FERR-120-OHM-0.2A PP1V25 SOM NB _VCCA HPLL
1 2 MIN LINE DTH:
GMCH ME Core Power LQZIJNZI?’ hmm . %I)g;gggE?ggTH—o.z M.M 50 mA
o s _=PP1V05_SOM_NB_VCCAXM =PP1V05_SO_NB_PCIE PP1V05 SO NB_VCCPEG
h - “ T L AR RS T ’ c2181: |1c2182
540 ma ‘ w 1520 mA 1210 YOLTACE=T 05y~ 1260 ma 62285 f— ?8-%1““
€21101 1¢2111 |1C2112 1¢2113 [|1C2114 [1C2115 b s B 1 VQ2174 roomomooooommmeee- CERYCKSK 2| |2 gEXu
22UF —— - 0.22uF 0.22ufF 0.1uF —— 0.1uF 0.1uF ' ‘ Layout Note: | C%Z]-OZ]% + | L YguF = | Layout Note: ! 805-3 402
2%y T 8%y 0%, ! 23% T2 1% 28% , | Place L and C ! 20% 0%, | 10uF caps should ! PLACEMENT NOTE=Place C2182 by U1400.AL2
I 2 2 2 2 2 2 | 2.5V 2 2 | |
CERE5R2S i35 i35 ‘ 55" 355" 355" | wclose to MCH ., FOFY 535 | be close to MCH | L
| i L e ' CRITICAL w on opposite side. L2183 -
L | PLACEMENT NOTE=Place in GMCH cavity [ hrmmrmmmmmmmmmmmmmeee FERR-120-OHM-0.2A ~BP1V25 SOM NB VCCA MPLL .
L - - - - —_ - - .o L 1 (\mm 2 MIN LINE WIDTH=0
— - . MIN_] NECK‘WIDTH 0 2 M.M
0603 VOLTAGE=T.25V 150 mA
GMCH FSB I/O Rail
R2183" 1
o =PP1V25R1V05_SO_NB_VTT‘ ol Il AEP1VO5 S0 NB_VCCRXRDMI 0.51 77(&212&1%4
! 1% p— %
850 mA (800MHz FSB) Lprimicar T ‘ %ETAGEE?’S‘QTH §:3 i 260 mA .14{-;,;‘5’ 2 SE%M
770 mA (667MHz FSB) | N 1 91921 lieo1904 0 A T T T e
€2120%, ' C21211 C2122: C21231 1C2124 1C2177 ri o out Note: i PP1V25 SOM_NB_MPLL_RC PLACEMENT NOTE=Place C2184 by U1400.AM2
330uF 4. 72111; f— 4. 72111;; f— 2 .22111;; 0 47UF , 100UF | i MIN LINE WIDTH=0. €L -
523 ' (6:13:1%& 2 (6:13:1%& 2 cgli»g'lY 2 2 CERM X5R | 2 )é(éév | 10uF caps should | 1 VotrhgeEr 289" 0 i -
POLY } €55 €55 503 £33 | be close to MCH ! c2183
C ‘ ' ' on opposite side. 1 2221{31;
L _ PLACEMENT_NOTE=Place close tf’ ui400 B cmgggs% 2
GMCH Memory I/O Rail =
16165 _=PP1V8 S3M MEM NB
2700 mA (soh 5aums) CRITICAL | ‘
1 1 1 1
1700 mA (lch 667MHz) C%}O%EQ,; %?1u%5 ‘ 220 131 C2132 : , _=PP1V05_S0_NB_FOLLOW Dzso}z§5 R211085 =PP3V3_S0_NB_FOLLOW ,
% ¢ ¢ | 3 pp B1 FOLLOW_R
139; m (;Egncslg3MHZ) §2§§ 2 2 ?:1%‘1{1\4 ' 2 (%ZEEM—XSR 2 CEEM—XSR | MIN- ig:ﬁ%()%g 8:3 VOS_ oLRe
( Y) LY 402 | §05-3 80 ‘ BAT54E3 VOLTAGESS 3¢
1 | PLACEMENT_NOTE=Place close to U1400
= E e e e -

WF: "Place where LVDS

Placeholder for 3.9nH, 1A, 32mOhm and DDR2Z taps." (C2135) , =PPVCORE_S0_NB_FOLLOW

i
! |
! |
|
, _=PP1V25_SOM_NB_VCCA R2141 PP1V25_SOM _NB_VCCA SM » | !
- o 0 2 MINA ﬁ%gK%DTH 0. bR | cxww%ggg 8.3 M 1% !
675 mA (667MHz DDR2) .. mrcar ’ TUFF ’ VOLTAGE=T. 25V 640 mA (667MHz DDR2) ! BAT54E3 VOLTAGEST. 3V Lgiew !
585 mA (533MHz DDR2) . 1/ou . . . 550 mA (533MHz DDR2) | 4 !
C%%O%Q, "eos” C2141 CZI%% 1 (3.27%43 (1:3F144 | NOTE: This follower is redundant if VCORE is always 1.05V. |
e 1 i o288 T T £y Y ’
CERM-X5R 2 CERM-X5R 2 2 CERM R
805-3 805-3 603 2
£ i y L2190
R2145 = PP1V25_SOM NP VCCA_SM_CK , =PP1V25_S0_NB_PLL FERR-220-OHM PP1V25 SO NB PEGPLL .
0 MIN LINE WIDTH=D ” 1 2 4 MIN-FECEWIDTH=0:2 MM
B 1 2 . [ECK_WIDTH=0. M.M 100 mA 0805 VOLTAGE=T.25V 100 mA
Y NO STUFF OLTAGE—T 25V 35 mA .
Placeholder for 2.2nH, 1.4A, 17mOhm Leiow Cc21451 102146 102148 R2]_19(_1) 102191 [1C2192
603 22F —— 24,29F  —— 0. TuF e g —— 9pluF —— Q. luF
629% 3%y %8\1 1/16W 8% %8\1
CERM-X5R 2 2 CERM1 2 CERM MF_LE 2 CERM 2 CERM
805-3 603 402 402, 402 402
[ PP1V25 SO NB PEGPLL_RC
MIN LINE WIDTH=0
= VOLTAG%K;W%‘%TH 0 2 MM
= 1 = =
NO STUFF C2110 g =
Placeholder for 5.6nH, 0.9A, 45mOhm max 5 %%
6.3V
. _=PP1V25_SOM_NB_VCC FERR-120-OHM-0.2A PP1V25 SOM_NB_VCCAXD i 5 155 2
- \ 1YY Y L2 . HECR PR
515 mA 0603 NO STUFF VOLTAGE=T.25V 515 mA L
C21501 1 C2 151
R2150 22UF o
LA/ 2 CERMCKBE 2 2 ig‘p{
oY 80525 433 L2195
fras i , _=PP1V8_sS3M NB_vcc 1.0UH-220MA-0.12-OHM PP1V8 S3M NB VCCSMCK ,,
803 - MENRENEWIRTA=0 : 2o
= 200 mA ’ VEhTAGEST 59 200 mA
1C2197
f— ?8.%1uF
100 mA 15165 _=PP3V3_S0_NB_VCCHV 2 18, -
100 mA s _=PP1V25_S0_NB_VCCDMI =PP3V3_S0_NB_VCCA_PEG_BG , , 402 NB Standard Decoupllng
A 102160 |tCc2161 |tC2165 0.4 mA SYNC_MASTER=T9_NOME SYNC_DATE=12/21/2006
?8.%1uF ?8.%1uF - JUF C2195 = NOTICE OF PROPRIETARY PROPERTY
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' NOTE:

=PP1V5_S0_ NB_TVDAC

! 8

This filter is required even if using only external graphics.

‘VCCD_TVDAC also powers internal thermal sensors.
I

c2201 ,
22000pF-1000mA

NFM18 PP1V5_S0 NB VCCD TVDAC . '

1 ~__~ 3 MIN LINE WIDTH=0.3 |

65 mA

Current numbers from Crestline EDS Addendum,

doc #20127.

MIN_NECR_WIDTH=0.2 MM

VOLTAGE=T.5V 60 mA

| Layout Note: !
| These 2 caps should be ! |
'within 6.35 mm of NB edge.
g

=CRT_RED

=CRT_RED_L

=CRT_GREEN

=CRT_GREEN_L

=CRT_BLUE

=CRT BLUE_L

=CRT_HSYNC R
=CRT_VSYNC_R

=CRT_TVO_IREF

=TV_A_DAC

=TV_A_ RTN

=TV_B_DAC

=TV_B_RTN

=TV_C_DAC

=TV_C_RTN

CRT_DDC_CLK

CRT_DDC_DATA

SDVO_CTRLCLK

_SDVO_CTRLDATA —— 4

TV_DCONSEL<0>
TV_DCONSEL<1>

GMCH Graphics Core Power
=PPVCORE_S0_NB_GFX

Crestline LVDS Support

o 15 oy LVDS_IBG

R2299*
2. 37
1/18%

MF-LF
402,

s _TP_LVDS_VREFH NC LVDS VREFH
— — E_BASE=TRUE
NO TEST=TRUE

NC LVDS VREFL
E_BASE=TRUE
NO TEST=TRUE

s _TP_LVDS_VREFL

=PPVCORE_S0_NB

1

.« =NB_CLK96M_DOT_N
.« _=NB_CLK96M_DOT_P

16 _=NB_CLK100M DPLLSS_P

NB_CLK100M_DPLLSS_P

=PP1V5_S0_NB_VCCD_CRT

PP3V3_S0_NB_VCCA_ CRTDAC

=PP3V3_S0_NB_VCCSYNC
PP1V5_S0_NB_VCCD_QDAC

PP3V3_S0_NB_VCCA DAC_BG

=GND NB _VSSA_DAC_BG

PP3V3 SO _NB VCCA TVDACA

PP3V3_S0_NB_VCCA_TVDACB

PP3V3_S0_NB_VCCA_TVDACC

8 18 21

7 30 88

.« =NB_CLK100M_DPLLSS_N

NB_CLK100M DPLLSS_N ; 3 4

. o » I
7700 ma CRITICAL CRITICAL | CRITICAL
Cc22101%, €c2211, . |1C2212 1C2213 1C2214 1C2215 1C2216 1C2217
470UF —— 470UF 22UF —— 10uF 1UF —— 0.47UF —— 0.1uF 0.1uF
20% 20% ‘ 8% I, 8% %% T, 8% T, 18% 189
2aR¥ 2[3 2aR¥ 2[3] 2 GERM_X5R 2 ZarY 2 CgaN 2 CEEM-xsR 2 Cpfm 2 Cpfm
B2t BT §05-3 603 102 102 102 102 |
.
. . . |
L ' PLACEMENT NOTE=Place in GMCH cavity ,
L222
, _=PP1V8_S0_NB_LVDS -OUH-0.5A PP1V8 SO NB YCCTXLVDS .
- - - . MM
260 ma 1210 P VoLrAcesr gy ottt 110 ma
C2220°* 1C2221 1C2223
220UF cl)g.%oowF — 0 .%OolUF
sofX 2 2 2p¥y 2 SE;{M
CASE-D3L 402 402
CRITICAL — =GND_NB_VSSA_LVDS 1
i \Layout Note: Route to cap, then GND |
= = ooXTT o mt AT T o TR o TTT L I
| =PP1V8_S0_NB_VCCD_LVDS ,,
’ — 150 mA
1C2226
1(§JF
S 8%y
CERM
402
CRITICAL
Vout = 1.25V (Factory Programmed) NO STUFF
U2265
PP1V2 B_DPLL R2261 PP1V2 B A DPLIA ,
s =PPVIN_ SO0_NB_DPLL TPSSZT§3]:5125 MIN L¥NE5WISDOTHN. e 4.7 MT LV 5 SO N VCC 9
MIN NECK_WIDTH=0.2 M.M p MINT] CK‘WIDTH 0 2 M.M
(1.7V - 5.5V) 1IN ouT|> VOLTAGE=T.25V 102260 100 mA ¥ VOLTAGEST 257
100 ma 3 EN NR/FB |4 P1V25SONBDPLL_NR TQUF 1716w 102261 NO STUFF
GND B 8% 402 —— 0.1uF
C22651 B C22661 335 S 8% 100 mA
ll.él; [ OlUF %gl}m
Seay CEliX 2
402 402
GND_DPLL ESR
L E%HEQH%DTS‘S 3 10t R2262 _PP1V25 SO NB_VCCA_DPLLB .,
VOLTAGE= N 4.7 2 IN LT
= RS
'R2260 1 /0w
0.300 ME-L, 1C2262
1/10w 402 0.1uF
i 8%
,603 2 CERM
402

NB Graphics Decoupling
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2525 _=PP3V3_S0_SB_GPIO

R2310* 'R2311
4 22 PPLV5_SO_SB_VCC1 5 B 8.2K 10K
25 27 26 _PP3V3_G3_SB_RTC frradid frrasad
- - - 4022 2 402
D R2300* 'R2301 |'R2302
332K 332K 24.9
1% 1% 1%
e prasas prasas
4022 2402 2402 OMIT
2 [zmy_ SB_RTC_X1 aG25 [rTCx1 U2300 | rwro/zapo| BS  LPC_AD<0> G
22 @urpSB_RTC_X2 AF24 |RTCX2 ICH8M ®| Fwe1/LAD1| F5 LPC_AD<1> D s =PP3V3_S0_SB_GPIO ;2
BGA % | rwn2/LaD2| G8 LPC_AD<2> B> 7 5 @7
20 7 [y SB_RTC _RST L AF23 RTCRST* (1 0F 6) ™| pym3/Lap3| Fe LPC_AD<3> G 75w .
20 [m>—SB_SM_INTRUDER L AD22 ~INTRUDER* v v FWH4/LFRAME* | C4 LPC_FRAME_L BuD> 7 5 47 R283.%I3{1 502K3 06
SB_INTVRMEN AF25 |INTVRMEN a “INT PU  LDROO*,G9  TP_LPC_DRQO_L 118w 2916w =PP1V05_S0_SB_CPU_IO , 1,
SB_LAN100_SLP AD21 [LAN100_SLP INT PULDRQ1*/GPIO23~E6 EXTGPU_PWR_EN CBD 28 s MFZIEQZ 25“(;51']?
TP_ENET GLAN_CLK 824 [GLAN LK 220GATE|_AFl3 SB_A20GATE 1 1PLACEMENT_NOTE=P1ace R2309 within 50mm of R2308 (NO STUB)
A20M*pyAG26 CPU_A20M_L oD 10 R2§4059> 1;42%09
TP_LAN_RSTSYNC D22 |LAN_RSTSYNC pPRSTP* | AF26 CPU_DPRSTP_L B 7 10 16 00 5 1/15‘} i?lsw
TP_LAN_D2R<0> C21 |LAN_RXDO INT PU DPSLP*AE26 CPU_DPSLP_L U 7 10 83 MFZIEQZ 2'355“
TP_LAN_D2R<1> B21 |LAN_RXD1 INT PU %
TP:LAN:D2R<2> c22 |LAN RXD2 INT PU é FERR* (5 AD24 CPU_FERR L Ve RUKS
<
TP_LAN_ R2D<0> D21 [LAN_TXDO Z CPUPWRGD/GPIO049| AG29 CPU PWRGD T 7 10 13 83
TP_LAN R2D<1> E20 |Lan_Txp1 -
TP_LAN_R2D<2> €20 |LAN_TXD2 2 IGNNE*|,AF27 CPU_IGNNE_L ouTS 10 0
LAN_ENERGY_ DET AH21 ~(GLAN_DOCK*/GPIO13 ° INIT*|AE24 CPU_INIT_ L BT 10 47 5
INTR|_Ac20 CPU_INTR oD 10 o
s GLAN_COMP D25 |GLAN_COMPI RCIN*|AH14 SB_RCIN_L
C €25 |GLAN_COMPO uz|_apz3 CPU_NMI —
v 5 um HDA_BIT cLK R2313 33 2 s HDA_BIT_CLK_R AJ16 |HDA_BIT_CLK INT PD sumi*yaGzs CPU_SMI_L e
HDA_SYNC R2314 33 . 2 5% 1/16W MF-LF 402 s HDA_SYNC_R AJ15 |HDA_SYNC  INT PD
R — 5% 1/16W MF-LF 402 — = = STPCLK*|yAA24 CPU_STPCLK_L 210 8
_ - oD R2308
o um HDA RST L R2315 33 ;4 2 s 1/Tew Wr—IF 402 = HDA RST L R AEL4 HDA_RST* . THRMTRIP*|y AE27 2 CPU_THERMTRIP R 124-9, PM_THRMTRIP L (qryuo 16 ve oo
86 34 HDA SDINO AJ17 [HDA SDINO INT PDZ NO STUFF 1% . .
[marng TP_HDA_SDINL an17 |soa sprwi vt opt cpel_an23 TP_SB_TP8 R2304 iéﬁ? PLACEMENT_ NOTE=Place R2308 within 50mm of U2300
TP_HDA_SDIN2 AH15 |HDA SDIN2 INT PD 2.2K
TP_HDA_ SDIN3 AD13 |HDA SDIN3  INT PD DDO|_V1 IDE_PDD<0> CED @2 1/18%
pp1| U2 IDE_PDD<1> G 2 56 “F;I;QZ
5 2 GoT} HDA_SDOUT R2316 33 1 2 s HDA_SDOUT_R AE13 |HDA SDOUT INT PD DpD2| V3 IDE_PDD<2> D o
5% 1/16W MF-LF 402
» pp3|_T1 IDE_PDD<3> G €
HDA DOCK_EN_L AE10 ~HDA_DOCK_EN*/GPIO33 ~ DD4| v4 IDE_PDD<4> CBD 2 -
TP_HDA_ DOCK_RST_L AG14 ~HDA_DOCK_RST*/GPIO34 « DD5|_T5 IDE_PDD<5> D 2w
g oos| aB2 IDE_PDD<6> o
TP_SB_SATALED L AF10 ~SATALED* INT PU 7] INT PD DD7| T6 IDE_PDD<7> (B 2
= pps| T3 IDE_PDD<8> G
66 50 SATA_A_D2R N AF6 |SATAORXN 5 DpD9| R2 IDE_PDD<9> D 2w
85 50 [T SATA A _D2R P AF5 |SATAORXP - DD10| T4 IDE_PDD<10> D 2 o
a6 50 SATA_A R2D C N AH5 |SATAOTXN « DD11| V6 IDE_PDD<11> D 2 o
86 80 (GO} SATA_ A R2D_C_P AH6 |SATAOTXP ] E DD12| V5 IDE_PDD<12> GED 2 %
HoE DD13| Ul IDE_PDD<13> D e
v+ my_ SATA_B_D2R_N AG3 |SATAIRXN 2 pp14| v2  IDE PDD<14> D e o
86 42 [Ty SATA B_D2R P AG4 |SATALIRXP P H DD15| U6 IDE_PDD<15> (B 2
oo gﬁﬁ—g—ﬁ;ﬁ—g—g AJ8SATAITIN E S pao|_an4 IDE_PDA<0> [T < o6
B o 42 (OUT] - B _RaD & AJ3 ISATAITXP : pa1|_aal _IDE_PDA<1> oD < o
s o [my SATA_C_D2R_N AF2 |SATA2RXN E paz| aB3 IDE_PDA<2> oD = 5
w6 a2 SATA C_D2R_P AF1 |SATA2RXP -
85 42 (GO SATA_C_R2D_C_N AE4 |SATA2TXN a DCS1* Y6 IDE_PDCS1_L oo @2 s
o 42 oomy SATA_C_R2D C P AE3 |SATA2TXP q DCS3*[ Y5 IDE_PDCS3_L UT> 2 s
ey
o 30 (IR SB_CLK100M SATA N AB7 |SATA_CLKN 5 DIOR* | W4 IDE_PDIOR_L BT 2 o
s 30 SB_CLK100M SATA P AC6 |SATA_CLKP B DIOW* | W3 IDE_PDIOW_L 42 88
= - - - - 2 DDACK* |, ¥2 . @ 42 86
a2 [T SATA_ RBIAS N AG1 ~SATARBIAS* IDEIRQ| Y3 __ I #2 s
a2 [T SATA_RBIAS_P AG2 |SATARBIAS IORDY| Y1 IDE_PDIORDY I #2 s
DDREQ| W5 IDE_PDDREQ G 42 e

:
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8 7 6 5 4 3 2 1
OMIT
r TP_PCIE_A D2R N P27 |PERN1 U2300 DMIORXN| V27 DMI_N2S_N<O0> Ve RUEY
TP_PCIE A D2R P P26 |PERP1 ICH8M DMIORXP| V26 DMI_N2S_P<0> G e
TP_PCIE A R2D C N N29 |PETN1 BGA DMIOTXN| U29 DMI_S2N_N<O0> [oUTy 16 84
Spares TP_PCIE A R2D C P N28 [PETP1 (2 OF 6) DMIOTXP| U28 DMI_S2N_P<0> U 16 5
;iizc:g:béieﬂilc TP_PCIE_B_D2R_N M27 |PERN2 DMI1RXN| Y27 DMI_N2S_N<1> Veu BRY
high for x2 ) TP_PCIE B_D2R P M26 |PERP2 DMI1RXP| Y26 DMI_N2S_P<1> G e
TP_PCIE_B_R2D_C_N L29 |pETN2 - DMI1TXN| W29 DMI_S2N_N<1> [OUTy 16 5
TP_PCIE_B_R2D C P 128 |PETP2 E DMI1TXP| W28 DMI_S2N_P<1> OOy 16 5
o
D - ;3o _TP_PCIE_EXCARD D2R N K2 PERN3 ﬁ E DMI2RXN| AB26 DMI_N2S_N<2> g e o
ExpressCard » TP_PCIE EXCARD D2R_P K26 |PERP3 & A DMI2RXP| AB25 DMI_N2S_Pp<2> Gy e o
s TP_PCIE_EXCARD R2D C_N  J29 [pETN3 b ] DMI2TXN| AA29 DMI_S2N_N<2> oD ' o
;3 TP_PCIE_EXCARD R2D _C_P J28 [PETP3 C‘ a DMI2TXP| AA28 DMI_S2N_P<2> OOy 15 &4
L 3 g
r TP_PCIE_FW_D2R_N H27 |PERN4 3] DMI3RXN| AD2 DMI_N2S_N<3> g e e
FireWire TP_PCIE_FW_D2R P H26 |PERP4 E DMI3RXP| AD26 DMI_N2S_P<3> e o
TP_PCIE FW R2D C N G29 |PETN4 a DMI3TXN| AC29 DMI_S2N_N<3> U 1 o
TP_PCIE_FW _R2D C P G28 |PETP4 DMI3TXP| AC28 DMI_S2N_P<3> [oUTy 16 5
r o7 3 I PCIE_MINI D2R N F27 |PERN5S DMI_CLKN| T26 SB_CLK100M DMI_ N ] o e
PCIe Mini Card 7 3 [y PCIE_MINI D2R P F26 |PERPS DMI_CLKP| T25 SB_CLK100M DMI Py o
(AirPort) 87 31 (oUT] PCIE_MINI R2D C N E29 |PETN5
— o » um PCIE_MINI R2D_C_P £28 |pETES puI_zcomp|_v2 R2413  pp1vs S0 SB VCC1 5 B uiuw
s _=PP3V3_S5_SB_USB - DMI_TIRCOMP| Y24 DMI_IRCOMP_R 1 N2
Ethernet r & 35 [I> PCIE_ENET_D2R N D27 |PERN6/GLAN_RXN 1% 1/16W MF-LF 402
Yukon-PCIE o7 3 [y PCIE_ENET D2R P D26 |PERP6/GLAN_RXP [(INT PD USBPON| G3 USB_EXTA N D © %  pxternal A
R2400* R2402! R2404! R2408* Nineveh-GLCT o7 35 GOUT} PCIE_ENET R2D C N C29 |PETN6/GLAN_TXN INT PD USBPOP| G2 USB_EXTA_ P D + o5
10K 1%2%( 10K 10K 7 35 (GUT] PCIE ENET R2D C P C28 |PETP6/GLAN_TXP INT PD USBPIN| HS5 USB_MINI N D * % airport (PCIe Mini-Card
Ly1e Ly1ew 1y1ew 1y1ew = INT PO USBP1P| H4 USB_MINI_P D o o irPort ( e Mini-Card)
402, 402, 402, 402, s sy SPI_SCLK R C23 |SPT_CLK INT PU o | vr 0 USBP2N| H2 USB_EXTD_N D 4% gyt 1D / WWAN
s seqery SPI_CE_R_L<0> B23 |SPI_CSO0* F | 1Nt pp USBP2P|_HI USB_EXTD_P G o xterna
'R2401 | |'R2403 | |'R2405 |'R2407 | |'R2409 TE_SPLCE R =12 E22GSPICSIH mwr | | D> USBPIN| I3 Dob CAMBRA D D “ " Camera
10K 10K 10K 10K 10K o ssqgry SPI_SI_R D23 |SPT MOST 1Nt pU @ F | mr > USBP3P|_J2 USB_{ P D @ o0
5% 5% 5% 5% 5% e - INT PD USBP4N| K5 USB_IR N 7 80 86
ifiw ifiw it it it o o@D SPL_SO e tvr eo UsBpaz| Ka USB_IR P = IR
402 402 402 402 402 — o D 70 %0
C 2 INT PO USBESN| K2 USB_TPAD_N G o
1y USB_EXTA_OC_L a719 Joco= Liwe 20 usepse| k1 USB_TPAD_P Gy OCYSET Trackpad/Keyboard
15 ooT) SB_GPIO40 AG16 ~OC1*/GPIOA40 [[INT PD USBP6N| L3 USB_BT_N (BT w0 w6
13 > USB_EXTD OC L AG15 OC2*/GPIO41 INT PD USBP6P| L2 USB_BT_P GED 0 Bluetooth
36 13 OO} WOW_EN AE15 OC3*/GPI042 ~ | INT PD USBP7N|_ M5 USB_EXTB_N (BT 3 w6
PM_LATRIGGER L AF15 HOC4*/GPIO43 USB U INT PD USBP7P| M4 USB_EXTB_P CBED 0 %6 External B
EXTGPU_LVDS_EN AG17 HOC5%/GPI0O29 T | INT pD USBPSN| M2 USB_EXCARD_ N CBD 1 %
SB_GPIO30 AD12 OC6*/GPIO30 M1 e ep usepep| 1 USB_EXCARD_P G 5w ExpressCard
USB_EXTB_OC_L AJ18 ~OC7*/GPIO31 INT PD USBP9N| N3 USB_EXTC_N (BD) 0 %6
EXCARD_OC_L ap14 Joce* Live oo usepop| N2 USB_EXTC_P G i e Dxternal C
USB_EXTC_OC_L AH18 HOC9* .
USBRBIAS* | F2 R2414 NOTE: USBP[0-9]P/N have internal 15K pull-downs.
R2406° USBRBIAS| F3 § s USB_RBIAS 1226,
— K %
3 g L
MF_ZE 402
NOTE: GNT[0-3]# have internal 20K pull-ups
enabled only when PCIRST# = 0 and PWROK = 1
OMIT If used, ensure GNT2# is not low when PWROK
rises, or PCIe ports 5 & 6 will be disabled. -r- - - - - - - . - ... T - - T T T |
B U2300 [ SB BOOT BIOS SELECT |
7 38 BT ggi_:g:g: D20 |ADO ICHSM REQO*|~ Ad PCI_FW_REQ_L G 2 % 87 | |
87 38 _ E19 |AD1 BGA  INT PU GNTO*|HD PCI FW GNT L 38 87
. ”g PCI_AD<2> D19 |aD2 (3 OF 6) REQ1*/GPI050,E18 PCI_REQ1 L am e MgKoEal;‘AsLE;TCRugPI N oD : I_/Fﬂo# |
o7 3sggry PCI_AD<3> A20 |AD3 INT PU GNT1*/GPIO51jycl8 TP_SB_GPIO51 — = — ———ouD 7 7 | LPC 1 ‘
o gy PCI_AD<4> 17 |aD4 REQ2*/GPIOSZjyB19 PCI_REQ2 L ame e ) !
v s ¢ary PCI_AD<5> 221 laps e Py GNT2*/GPTOS3| P18 TP_SB_GPIO53 151?415 ‘ SPT 0 |
07 38 ¢ETY PCI_AD<6> Al19 |AD6 REQ3*/GPIO54/~All ODD_RST 5VTOL_L oD 2 % 3 I |
o7 2 ggry PCI_AD<7> €19 |ap7 INT PU GNT3+*/GPIOS5|,Ccl0 TP_SB_GPIO55 P I |
+ ¢ars PCI_AD<8> als |aps 402 | NOTE: GNTO# HAS INT PU; ENABLED ONLY WHEN PCIRST#=0 AND PWROK=H |
o 5> PCI_AD<9> B16 |apo PCI C/BEO*c1 PCI_C_BE_L<0> oD R2415 pull-down on GNTO# L ,SP,I*ESi#,HES EN’E EUi(IPMINAL=20K, SIMULATION=15K-35K) R
o s ggry PCI_AD<10> Al2 |ap10 c/BE1*/SE1s _PCI_C BE L<1> Gy s L selects SPI ROM by default. "~~~ ~~~—~~-~=-—-=-—-—-=-=-=--=7=7==777=======7
07 38CETy PCI_AD<1;> E16 |AD11 c/BE2*nFl6 PCI_C_BE_ L<2> GD ¢ v
87 38 PCI_AD<12> Al4 |AD12 C/BE3*|~E1 PCI_C_BE L<3> 38 87
N ”g PCI AD<13> e o —=—PE— D . _=PP3V3_S0_SB_PCI
57 so¢gry PCI_AD<14> Al5 |aD14 IRDY*|~C8 PCI IRDY L BT 24 38 87
- Gy PCI_AD<15> ns_|ao1s pa_ne _ PCI_PAR = o 201 ERBVEL o V282K
o7 s0g@ry PCI_AD<16> ci1 |api6 PCIRST*|yG6  PCI_RST_L oD 7 20 O LG TRDY L R2425 5 g 2§
87 38(ET> PCI_AD<17> A9 |AD17 DEVSEL*|,D16 PCI DEVSEL_L Vs o7 an e PCI STOP L R2426 1 2 8 = 2K
o7 sa@Ty PCI_AD<18> D11 |ap18 PERR*| A7 PCI_PERR_L CBD 24 20 o7 o7 ae e PCT SERR L R2427 2 8 ‘2
o7 gy PCI_AD<19> B12 [AD19 PLOCK*| B PCI_LOCK L D v 7o PCI DEVSEL L R2428 . 2 8 2§
o7 s0¢gry PCI_AD<20> c12 |ap20 SERR*|yF10 PCI_SERR_L CBD 24 20 o7 o7 ae e PCI PERR L R2430 2 8 = K
o sggry PCI_AD<21> D10 |ap21 sropx|ycl6 PCI_STOP_L B 20 3 w7 o eI LOCK L R2429 2 8.2
o s gary PCI_AD<22> c1_|an22 mrOY*[,co  PCI_TRDY_L P e - - R2432 .
o 2 PCI_AD<23> F13 |AD23 FRAME*|,A17 PCI_FRAME L 24 20 87 w135 24 PCI FW REQ L 1 2 8.2K
o ”g PCI_AD<24> E11 |ap24 = w2 PCI_REQL L R2431 8.2K SB PCI, PCIe, DMI, USB
A P PCI_AD<§2> E13 |AD25 PLTRST*yaG24 PLT_RST L oo 75w w2 PCI_REQ2_ L R2433 . 2 8.2K SYNC_MASTER=T9_NOME SYNC_DATE=01/25/2007
o 38 PCI_AD<26> E12 |aD26 pcrcrk|_plo PCI_CLK33M SB 208 — — —
w ”% PCI_AD<27> b8 |ap27 Ivr by pME<SG7 __TP_PCI_PME L < o igg—g;ﬁgg—i g%zgg i 2 g ;E NOTICE OF PROPRIETARY PROPERTY
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25235 _=PP3V3_S0_SB_GPIO
, _=PP3V3_S5_SB_GPIO
NO_REBOOT_MODE *R2535 R R
2
‘R2500 ‘R2551 '‘R2553 '‘R2504 '‘R2506 '‘R2510 R2532 10K R2533 R2534
1K 8.2K 8.2K 10K %%()K %é( 1051%< 5% ow 1051%< %%()K
5% 5% 5% 5%
MIT = / /
i i i i i i ° R M s T i
2402 2402 2402 2402 2402 2402 U2300 4021 4021 1402
o5 10Ty SMB_CLK AJ26 |SMBCLK ICH8M saraoGp/GPIO2l| AJ12 RSVD_EXTGPU_LVDS_EN ouTs 7
D R2502! R2550* R2552* R2547? R2505* R2507* 86 18 (BT SMB_DATA AD19 |SMBDATA ( g‘;‘*s) SATA1GP/GPIO19| AJ10 SATA_ B_DET L
10K 10K 10K 10K 8.2K 8. 21%{ TP_CLINK WLAN RESET_L AG21 ~LINKALERT* g9 SATA2GP/GPIO36| AF11 SB_GPIO36
1/16W 118w 118w 118w 118w 118w 6 48 (B> SMB_ME_CLK AC17 |SMLINKO o L SATA3GP/GPIO37| AGl1 SB_CRT_ TVOUT_ MUX L oo
"at2 "at2 "ate "at2 "at2 "at2 o an SMB_ME_DATA AE19 [SMLINKI z
2 2 2 1 2 2 o — @ N CLK14| AG9 SB_CLK14P3M TIMER (yjao s
s> PM_RI L AF17 RT* § cLK4g| G5 SB_CLK48M_USBCTLR 30 o
7 45 45 7 @om PM_SUS_STAT L F4 ~[SUS_STAT*/LPCPD* 3 SUSCLK| D3 SUS_CLK_SB oD 1
a5 20 7 [y PM_SYSRST L AD15 (\SYS_RESET* SLP S3%,aG23 PM_SLP_S3_L [OUTY 7 35 40 45 65
'+ oy PM_BMBUSY_L AG12 BMBUSY*/GPTO0 sLp_saxpar21 TP _PM SLP_S4_ L
PM SLP S5 L s
w27 [rwy LINDACARD GPIO  AG22 (SMBALERT*/GPTOLL SLP_S5*,AD1E —SLE_D9_ [ou 7 @5 4
26/, AH27 PM_S4 STATE_L .
30 29 7 (OUT} PM_STPPCI_L AE20 ~STP_PCI*/GPIO15 5 S4_STATE*/GPI026 - — oo 7+ o
30 29 7 (GO} PM_STPCPU_L AG18 STP_CPU*/GPIO25 PWROK| AE23 PM_SB_PWROK Yeun LR
o NOTE: DPRSLPVR HAS INT 20K PD ENABLED
— « PM DPRSLPVR
7 45 TCETY PM_CLKRUN_L AH11 ~|CLKRUN*/GPIO32 DPRSLPVR/GPIO16| AJ14 [ [OTT) 7 16 50 o AT BOOT/RESET FOR STRAPPING FUNCTION
PM BATLOW_ L 5 45 .
= 4 D i’g;EETgQI;EBL :12 VZAKE*O . BATLOW* [y AE21 - _ <IE] e ¢ PM_LAN_ENABLE must remain deasseted
7 43 BTy — ERLR g until VeeCL3_3, VecLAN3_3 and VccLAN1_05
PM _THRM L = 2 PM_PWRBTN L 5 -7 — —
= = ACL3 THRM* o N FPU PWRBIN*GC = = < have been up for at least 1ms.
28 7 VR_PWRGD_ CLKEN AJ20 |[VRMPWRGD E LAN_RST*,AH20 PM LAN ENABLE a7 s
TP_SB_TP7 AJ22 |TP7 b RSMRST* [, AG2 PM_RSMRST_L (I S
35 25 [ry ECI_PME FW L AJ8 |TACH1/GPIOL CK_PWRGD| E1 CLK_PWRGD o R2524! 1R2525
2s _SB_GPIO6 AJ9 |TACH2/GPIO6 See note below 100K 10K
SMC_RUNTIME SCI L AH9 |TACH3/GPIO7 crewrok| E3 =SB CLINK MPWROK s 2y 5% ow
45 15 [Ty SMC_WAKE_SCI L AE16 |GPIO8 MF_LE MELF
2 oy LAN_PHYPC AC19 [GPTO12 SLp mMx|yAJ25s TP_PM SLP_M L 022 240
C s EXTGPU_RST L AG8 |TACHO/GPIOL17 =
28 25 <OUT} — — =PP3V3_SOMWOL_ SB_CLINKO
SB_GPIO18 AHI2 |GPTO18 9 cL_crko| F23  CLINK NB_CLK D> 15 v - - - °
TP_SB_GPIO20 AE1l |GPIO20 INT PD & “ cr_crki| aE18 TP CLINK WLAN CLK
SB_SCLOCK AG10 [SCLOCK/GPIO22 2
2s SATA B_PWR _EN_L AH25 |ORT_ STATEO/GPIO27 A CL_DATAO| F22 CLINK_NB_DATA D 16 o7
;s _FWH_MFG_MODE AD16 |QRT STATE1/GPIO28 & cr_paral| AF19 TP _CLINK WLAN_DATA
25 oo SB_SATA_CLKREQ L AG13 |SATACLKREQ*/GPIO35 ]
SB_SLOAD AF9 |SLOAD/GPIO38 I CL_VREFO| D24 s» SB_CLINK_VREFOQ
SB_SDATAOUT<0> AJ11l [SDATAOUTO0/GPIO39 % CL_VREF1| AH23 &7 SB_CLINK VREF1
DATAOUT<1>
SB_S U AD10 |SDATAOUT1/GPIO48 O v cL_RrsT+l,AT23 CLINK_NB_RESET_L } .
SB_SPKR {orD
— AR3SPKR 1Nt D MEM_LED/GPIO24| AJ27 ARB_DETECT L @
167 IR NB_SB_SYNC_L AJ13 ~MCH_SYNC* @ ME_EC_ALERT/GPIO10| AJ24 SB_GPIO10_CL1 25
= EC_ME_ALERT/GPIOl14| AF22 SB_GPIO14 CL2 25
TP_SB_TP3 AJ21 |TP3 INT PU -
. . WOL_EN/GPIO9| AG19 3¢ WOL_EN
Test access required -
for XOR chain testing. =
g R2523"
. . 100K
NOTE: ICH CLPWROK input must be PWRGD signal for 1128 =PP3Vv3 S5 SB CLINKI ,
PP3V3_sOM, PP3V3_SOMWOL, PP1lV8_S3M, PP1lV25_SOM, MFCLE = -
PP1V05_sOM, PPOVY9_sS3M and PPOV9_SOM. 2
If ME/AMT is not used, short CLPWROK to PWROK.
Rzlggo =PP3V3_S0_SB_GPIO ,. 1
. SATA B_PWR_EN_L 1 2
1%
1/16W
Ragal -
5025 _PCI_PME_FW_L 1 2
1%
1/16W
15T R2596
2s _SB_GPIO6 1 /\1/\0K/\ 2 <
1%
2725 5 _=PP3V3_S5_SB R2597 116w
10K
25 s EXTGPU_RST_L 1 2
'R2511 |'R2515 16w
10K 10K —LF
5% 5% 402
sy sy
5402 ,402 R21051§6 =PP3V3_S5_SB 8 25 27
_ 7 25 47 s PM RI L 1 2
PWHMFG_MODE . W% Rosas
! _ 25 402 i
NOSTUFF | ARB_ONLY 8.2K SB Pwr Mg't , GPIO, Clink
1 1 45 25 _PM_BATLOW_L 1 2
A 1§2 512 IORZ 516 e SYNC_MASTER=M75_MLB SYNC_DATE=04/02/2007
5% ow 5% ow R2105}é1 5 hos" NOTICE OF PROPRIETARY PROPERTY
MF-LF MF-LF
2402 2402 »» LAN_PHYPC 1 2 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
1 o RSB LR F L SR - e PosSESson
> -
MEOIEF Rzlg)}?s I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
= 2s _SB_GPIO10_ CL1 1 2 II NOT TO REPRODUCE OR COPY IT
1/11%6W III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
R2105K4 6 MEBIEF SIZE DRAWING NUMBER REV.
;s _SB_GPIO14_CL2 1 2 D 051-7261 A.0.0
1 e APPLE COMPUTER INC.
MF-LF SCALE SHT OF
402 NONE 25 92




6

5

4

6 uA S0-G3 28 27 23 _PP3V3_ G3_SB_RTC AD25 [VCCRTC U2300 A13 =PPVCORE_S0_SB . 1130 mA
A23 K ICHBM B13
as U:tzcggMo L1 1 ma ., PP5V_S0_SB_V5SREF NN (6 or 6) c13
AR2 L13 17 [VSREF c14
AA7 (5 }ZC;,AS) L15 OMIT D14
A25 OMIT 126 1 mA S0-S5 -, _PP5V_S5_SB_VS5REF_SUS G4 |VSREF_SUS El4
AB1 L2 Fl4
AB24 L4 657 mA 2724 25 _PP1V5_S0_SB_VCC1l 5_B AR25 G14
AC11 LS5 AR26 L11
AC14 M12 ARA2 L12
AC25 M13 AB27 L14
AC26 M14 AB28 Ll6
AC2 M15 AB29 ﬁ vcel 05 L1
AD17 M16 D28 o L18
AD20 M1 D29 © M11
AD28 M23 E25 M18
AD29 M28 E26 P11
AD3 M29 E2 P18
AD4 M3 F24 T11
AD6 N1 F25 T18
AE1 N11 G24 uls
AE12 N12 H23 vi7
AE2 N13 H24 14
AE22 N14 J23 11
AD1 N15 . p J24 ull o
AE25 N16 K24 18
AES N17 K25 o vie
AE6 N18 123 3 vi12
AE9 N26 L24 | vcCcl_5_B 8
AF14 n27 125 5 VCCDMIPLL| R29 PP1V5_S0_SB_VCCDMIPLL . 23 mA
AF16 N4 M24
O AF18 N5 s p M25 ,|_aE28 =PP1V25_S0_SB_DMI 6 27 50 mA
AF3 N6 N23 VCC_DMI| aR29
AF4 P12 N24
AGS P13 N25 ~|_ac23 =PP1V05_S0_SB_CPU_IO 823 27 1 mA
AG6 P14 P24 VﬁCPUﬁI? AC24
AH10 P15 P25
AH13 P16 R24 vCce3_3| _AF29 =PP3V3_S0_SB_VCC3_3_ DMI 6 27 |
AH16 P17 R25
AH19 P23 R26 vCe3_3| AD2 =PP3V3_S0_SB_VCC3_3_ SATA 827
AH2 P28 R27
AF28 P29 T23 @ ACS =PP3V3_S0_SB_VCC3_ 3 VCCPCORE ,
AH22 R11 T24 & AD8 -
AH24 | VSS vss | _R12 T27 : VCC3_3| arg E
AH26 R13 T28 IS AF8 0
AH3 R14 129 > +$ 442 mA
AH4 R15 u24 AA3 =PP3V3_S0_SB_VCC3_3_ 1IDE 827 ™
AHS8 R16 W25 U m‘
AJS R17 v24 V7 0
B11 R18 u25 g vce3 3 Wl g
B14 R28 Y25 H We ~
B17 R4 V25 W7
B2 T12 23 Y
n2e o 47 ma ., PP1V5_S0_SB VCCSATAPLL AJ6 |vccsaTapLL a8 =PP3V3_S0_SB VCC3 3 PCI . B
B15
c‘;j 21: — .o =PP1V5_S0_SB_VCCl_5_A ARX aE7 B18
c26 T17 AE Bd
o2 2 AG7 |vecl_5_A E E B9
o6 viz 2H7 vees_ 3| ci1s
D12 ul3 —~ AT D13
D15 ul4 ) D3
bis u1s 4'3 275 _=PP1V5_S0_SB_VCC1l 5 A ATX acl E10
D2 ule ,8 AC2 bS] E
D4 Ul AC3 lyccl_5_a P F11
1080 mA < AC4 NOTE:
=2 oy o acs vecpa|_aci2  =PP3V3R1V5_SO_SB_VCCHDA oo 32 ma VCCHDA and VecSusHDA can be 1.5V or 3.3V
4 u2 o . _=PP1V5_S0_SB_VCC1_5_A acio |\ vecsusapal apll  =PP3V3_S5_SB_3V3_VCCSUSHDA ., 11 ma so, depending on VIO of HD Audio interface.
E9 u3 § aco |VCCL_5_A / TP_VCCSUS1_05_INTERNAL_REG1 1 mA S3-S5 Current figures provided assume 1.5V.
— - < ans |\ VCeSUS1 05| apzo  TP_VCCSUS1_05_INTERNAL REG2
= o et 5
F29 28 a2 vCCsusl_5| AC16 TP_VCCSUS1_5_INTERNAL REG1
F7 v29 G17 lycc1 5 a veesusl_5| J7 TP_VCCSUS1_5_INTERNAL_ REG2 -
a1 W2 | ;s =PP1V5_SO_SB VCC1l 5 A USB CORE H veosuss 3| ca —PP3V3_S5_SB_vCCsus3_3 . d
E2 W26 ac N - _\\éj
e o fecrn o g
1]
clo v29 10 mA 27 s _=PP1V5_S0_SB_VCCUSBPLL D1 |VCCUSBPLL § veesus3_3 AC22 m‘ 111 x :glss
G23 v4 3} AG20 o
G25 AB4 F1 g AH28 =}
G26 AB23 L6 E 8
G27 ABS5 L7 |yeel 5 a 3] P6 =PP3V3_S5_SB_VCCSUS3_3_USB 827 g
H25 AB6 M6 - a P Z
H28 AD5 M7 B c1
H29 u4 N
H3 w24 w23 |vcCcl_5_A24 Pl
H6 a P2
71 AL TP_VCCLAN1_05_INTERNAL_ REG1 F17 < g veesuss 3, SB Power & Ground
o e IP_VCCLAN] 05 INTERNAL REGZ 1g_| VECRANLO0S g - SYNC_MASTER=T9 NOME SYNC_DATE=01/25/2007,
J2 a29 19 mA SO, 278 =PP3V3_SOMWOL_SB_VCCCL3_3 F20 | R1 NOTICE OF PROPRIETARY PROPERTY
34 a1 63 mA M1 & WOL [e21 | veecra_s R3 C2600 1C2601
1uF 0. 1uF THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
J5 AH29 RS 108 20% PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
K23 VSS_NCTF| 31 23 ma ,, _PP1V5_S0_SB_VCCGLANPLL A24 [VCCGLANPLL R6 83V 2 2 10v, AGREES TO THE FOLLOWING
- 402 402 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
K28 Al 80 ma - _=PP1V5_S0_SB_VCCGLAN1_5 B2 » veceLl os| G22 TP_VCCCL1_05_INTERNAL_ REG IT NOT TO REPRODUCE OR COPY IT
Ki: 2j§z A27 g III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
” - !;22 CCGLANL 5 E VCCCL1_5| A22 VCCCL1 5V = SIZE | DRAWING NUMBER REV.
B29 226 g | r19, =PP3V3_SOMWOL_SB_VCCLAN3_3 _ ,,, 19 ma so, D 051-7261 A.0.0
= = 1 mA s _=PP3V3_ S0_SB_VCCGLAN3_3 B25 |VCCGLAN3_3 VCCLAN37§ 2 51 mA M1 & WOL @ APPLE COMPUTER INC. SCALE SHT 26 OF 92
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=PP3V3_S5_SB

=PP3v3_S0_SB

=PP5V_S5_SB

ICH V5REF_SUS Filter & Follower

D2702
/) BATS4DW
SOT-363

PP5V_S5_SB VSREF SUS 3

' oN

=PP5V_S0_SB

ICH V5REF Filter & Follower

D2702
Z BAT54DW
S0T-363

PP5V_S0_SB VS5REF
MIN LINE WIDTH=0.3MM
%gg;ggCKWIDTH 0.25MM

1 mA

PLACEMENT NOTE‘
PLACE C2703 < 2.54MM OF PIN Al6..T7

PLACEMENT NOTE: |
PLACE C2700 & C2705-07 < 2.54MM OF SB

' ON SECONDARY SIDE OR 3.56MM ON PRIMARY
! DISTRIBUTED BETWEEN AA25 . .V23

L2700
—pp1v5 S0 sB FERR-330-OHM-1.5A

(ICH Reference for 5V Tolerance on Core Well Inputs)

ON SECONDARY SIDE OR 3 56MM ON PRIMARY

0.6 uA G3

(ICH Reference for 5V Tolerance on Resume Well Inputs)

Po- - - - - - - -
: PLACEMENT NOTE:
PLACE CAPS NEAR PIN AD25 OF SB
Lo oL LT T

MIN LINE WIDTH=D.
%gg;gE%KWIDTH 0. 25M.M
1 1 mA S0-S5
oo - Lo IEmETEE L
183 N | PLACEMENT NOTE:
%38 PLACE C2704 < 2.54MM OF PIN G4 OF SB

SECONDARY SIDE OR 3.56MM ON PRIMARY
ST, T LT LTI L T

=
o}
I
o
3]
117 mA SO / o]
44 ma s3-s5 || FRACE
I 0
=]
B
OF SB g
5
o z

ICH VCC1l_5_B BYPASS
(ICH IO,LOGIC 1.5V PWR)

CERM X5R CERM X5R

Lsy
Ir

F
]
‘{;F 2
CAS 2
CRITICAL

PPLV5 SO SB VCCl 5 B 11
837 mA ,_lpm 2 MEN-RENEWIRTH=0:3 Mo
0805-1 MAKE. BASE-TRUE 657 mA
c2700%. | |*c2705 |2C2706 | C2707
220 f— %)Z%UF — 20.%2UF

6.3V
CERM1
603

\\}74‘

=PP1V5_S0_SB_VCCGLAN1 5
80 mA

PLACEMENT NOTE‘
PLACE C2736 NEAR PIN BZ7..A26

1C2736
4.7uF
6.3V

2 CERM
603

ICH VCCGLANPLL Filter
(ICH GLAN PLL PWR)

— o PP1V5_S0_SB_VCCGLANPLL .,

PP1V5 SO0 SB VCCSATAPLL F
MIN LINE _WIDTH=0.5MM -
MIN_NECK_WIDTH=0.25MM
VOLTAGE=T.5V

PLACEMENT NOTE H

OR 3 56MM ON PRIMARY NEAR PIN AJ6

- - - - - - -
: PLACEMENT NOTE:
PLACE C2732 NEAR PIN A24
LT T T T LT

L2702
10UH-100MA

PLACE CAPS < 2.54MM OF SB ON SECONDARY

33 mA

ICH VCCSATAPLL Filter
(ICH SATA PLL PWR)

PP1V5 SODTSB VCCSATAPLL 26

0805 47 mA
C2735 C2717
10UF —— 1UF
- - 20% 10%
6.3V , 6.3V
X5R CERM
603 402

ICH VCCDMIPLL Filter
(ICH DMI PLL PWR)

L2703
R2700 1.0UH-0.5A PPLV5 SO SB VCCDMIPLL .
1 2 PP1V5 SO _SB VCCDMIPLL F LYY Y L2, MIN-NECE—WIDTH=0: 2oM
MIN LINE WIDTH=0.5 1210 VOLTAGE=T.5V
1/51%uw 55§;§EEKW§3TH 0. 25M.M 23 ma 23 mA
MELF C2708 1C2701
603 2 770.%01UF
T —— - - - - - - .
, PLACEMENT NOTE: . 5% 8§ 2 2 éégm
03 402

PLACE CAPS < 2.54MM OF SB ON

' SECONDARY SIDE OR 3.56MM ON PRIMARY

Current numbers from ICH8M Max Power Estimates Rev 2.0,

|

doc #610194.

- - - - - - - oo
PLACEMENT NOTE:

ICH VCCRTC BYPASS
(ICH RTC 3.3V PWR)

PP3V3_G3_SB_RTC

28 26 23

ICH VCCSUS3_3 BYPASS
(ICH SUSPEND 3.3V PWR)

=PP3V3_S5_SB_VCCSUS3_3

CAPS NEAR PINS AC18..AH28

ICH USB/VCCSUS3_3 BYPASS
(ICH SUSPEND USB 3.3V PWR)

=PP3V3_S5_SB_VCCSUS3_3_USB

| PLACEMENT NOTE:
PLACE CAP NEAR PINS
'P6..R6

38 mA SO0 /

.
114 mA M1 & WOL 2 s _=PP3V3_SOMWOL_SB_VCCCL3 3
T T T T
, PLACEMENT NOTE: . |*C2719
PLACE CAP UNDER SB NEAR PINS —— ?g'%lUF
'F19 AND G20 2 g2g
- - - - - - - - - - - - - - 302
ICH IDE/VCC3_3 BYPASS
(ICH IDE I/O 3.3V PWR)
— 2 s _=PP3V3_S0_SB_VCC3_3_IDE
| PLACEMENT NOTE: . |1C2725
PLACE < 2.54MM OF SB ON SECONDARY OR i’g-%lUF
' 3.56MM ON PRIMARY NEAR PINS AA3...Y7 2 &Y
L 302
. s =PP3V3_SO0_SB _VCC3_3_SATA
PLACEMENT NoTE: . |1Cc2738
PLACE < 2.54MM OF SB ON SECONDARY ?g-%lUF
| OR 3.56MM ON PRIMARY NEAR PIN AD2 2 $8¥
402
3 il
o}
i)
&
442 mA 2 s =PP3V3_S0_SB_VCC3_3_DMI
s = = - - - - e oo oo
9| , PLACEMENT NOTE: 1C2737
O PLACE CAP < 2.54MM OF SB ON SECONDARY  —— ?g-%lUF
2 ' OR 3.56MM ON PRIMARY NEAR PIN AF29 2 1Y
- 402
ICH PCI/VCC3_3 BYPASS
(ICH PCI I/O 3.3V PWR)
. s _=PP3V3_S0_SB_VCC3_3_PCI
1C2726 |1C2727 |1C2728
0;lUF  ——0.1UF — 0.1UF
—F 18% S 18% S 18%
X5R X5R X5R
402 402 402
T T T
, PLACEMENT NOTE: .=
DISTRIBUTE IN PCI SECTION OF SB
' NEAR PINS A8 ... Fl11l
s et
ICH VCCHDA BYPASS
(ICH INTEL HDA CORE 3.3V/1.5V PWR)
32 ma 2 s _=PP3V3R1V5_S0_SB_VCCHDA
(€@ 1.5V) - oL,
PLACEMENT NOTE: 1Cc2721
'PLACE < 2.54MM OF SB ON SECONDARY ?g-%lUF
'OR 3.56MM ON PRIMARY NEAR PIN AC12 2 1Y
- - - - - - - - - - - - - - - - - o 402
ICH VCCSUSHDA BYPASS
(ICH INTEL HDA SUSPEND 3.3V/1.5V PWR)
11 ma SO / 2 s =PP3V3_S5_SB_3V3_VCCSUSHDA

1 mA sS3-S5

(@ 1.5V)

ICH VCC_PAUX/VCCLAN3_3 BYPASS
(ICH LAN I/F BUFFER 3.3V PWR)

=PP3V3_SOMWOL_SB_VCCLAN3_3

- - B
PLACEMENT NOTE H
PLACE < 2.54MM OF SB ON SECONDARY

'OR 3.56MM ON PRIMARY NEAR PIN ap11’
oo LTI LT D DT T T

ICH VCC1l_5_A/ARX BYPASS
(ICH LOGIC&IO[ARX] 1.5V PWR)

[ s _=PP1V5_S0_SB_VCCl_5_ A ARX
P e e mm e - ool
, PLACEMENT NOTE: . |rCc2711
PLACE < 2.54MM OF SB ON SECONDARY OR i(%F
' 3.56MM ON PRIMARY NEAR PINS AE7..AJ7 2 &34
S e - - - - - - - - - - - - - - - - - - 402
~ ICH VCC1l_5_A/ATX BYPASS
3 (ICH LOGIC&IO[ATX] 1.5V PWR)
5 .o _=PP1V5_S0_SB_VCC1 5_A ATX
B
P e m e e - ool
1080 mA < |  PLACEMENT NOTE: . |rC2714
w,| PLACE < 2.54MM OF SB ON SECONDARY OR i(%F
I| ' 3.56MM ON PRIMARY NEAR PIN ACl..AC5 2 8z8Y
Ol = - - - - e e e 102
O
> =
ICH USB CORE/VCC1l_5_A BYPASS
(ICH USB CORE 1.5V PWR)
2 s =PP1V5_S0_SB_VCC1l_5_A_ USB_CORE
| PLACEMENT NOTE: . |1C2712
PLACE < 2.54MM OF SB ON SECONDARY OR i’g-%lUF
' 3.56MM ON PRIMARY NEAR PINS F1..M7 2 38Y
e - — - - - - - - — - - - - - - - s 302
ICH VCCUSBPLL BYPASS
(ICH USB PLL 1.5V PWR)
10 mA 2 s =PP1V5_S0_SB_VCCUSBPLL
LR
PLACEMENT NOTE: 1C2715
PLACE C2715 NEAR PIN D1 OF SB ?g'%lUF
i
50 mA ;s =PP1V25_S0_SB_DMI
ool
, PLACEMENT NOTE : 1C2739
PLACE < 2.54MM OF SB ON SECONDARY = _—— 22UF
|
[OR 3.56MM ON PRINARY NEAR PIN AE29 2 {fllson
ICH CORE/VCC1l_05 BYPASS
(ICH CORE 1.05V PWR)
1130 maA s« _=PPVCORE_S0_SB
>
ool
, PLACEMENT NOTE: .=
PLACE CAPS AT EDGE OF SB
R ERER A BEER PR SR
ICH V_CPU_IO BYPASS
(ICH CPU I/0 1.05V PWR)
1 maA 2625 _=PP1V05_S0_SB_CPU_IO
c2
4
oLl
, PLACEMENT NOTE: .=
PLACE NEAR PINS AC23,AC24 OF SB
(ooAEE TRAR FAAS Akes ALt ME SR,
SB Decoupling
SYNC_MASTER=T9_NOME SYNC_DATE=01/25/2007
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE DRAWING NUMBER REV.
D 051-7261 A.0.0
APPLE COMPUTER INC.
SCALE SHT OF
NONE 27 92
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Coin_Cell Connector RTC Power Sources Platform Reset Connections
PP3V3 G3 SB RTC  ,, ,
CRITICAL D2805 [MIN LINE WIDTH=03 mm . Unbuffered
J2800 BATS54DW MIN NECK WIDTH=0.2 mm
—_ —_ - - - - T— -
BMO2B-ACHKS-GAN-TF-LF-SN-M . =PP3V42_G3H_SB_RTC R22§196 R2860
1] 6
2 R2800 ‘ §L L A 2 o SB_RTC _RST L fouD 7 = 5 ss s oy PLT RST L 1,199, NB RESET L oo - s
MAKE E=' UE - -
1/16W — k3
D ol 7PNPVBAT$IDG3 Rg‘c 2 1 MPPV]?AET’VI"LLSS RTC R 4 §L 3 R2805! MEZLF 1C2806 R2861 Ap18W
ot USNCREERSEPTASO 2 mn oy Aoy UENNEERSVERTH-O -2 W 15 LA Mn 2 2 Fw_pLT RST L
Ve = NESTF Ve = NC __Snc¢ wna2_ NC 118w 2 SE%M % - == oD *
O~ L 402, ublfH R2862
MF-LF
NOTE: R2800 and D2805 form the double- 1 402 1,100, SMec LRESET L
51850487 fault protection for RTC battery. C28051 - Y — — oD 7 o
1%1; — SB_SM_INTRUDER L om = R2863  Aftew
6.3V 402
+ CiRy 2 1 2 DEBUG_RESET_ L
= 402 . ' oD 7 7
%
1 Wi R2gs4
1 2 LIO PLT RST_L oo
k3
R2865 i
402
— 1 2 ENET_RESET L o
/5%
1/16W
Mios"
_ LCDBKLT PLT RST_L
n n — — — — (01403
SB RTC Crystal System Reset "Button
, _=PP3V3_S5_SB_PM
R2810 c2810
. SB_RTC_X1 , 1 2 _SB _RTC_X1_R 1 } 2 'R2825
3 10K
1/516 5%
R2811'| AgE cRITICAL . Fis rrpaxoe < Dy Muxed GFX GPU Reset Support o883
C 1oM Y2810 -L * NC 402 R28K26 2402 2 s _=PP3V3_S0_RSTBUF 0.1UF
&é%g‘%’ 32.768% = T we c2811 i 10 [ox>_XDP_DBRESET L 1 2 , PM_SYSRST L romm, . 2 } 1
2 12pF v OMIT
1716w CRITICAL U2883 20%
= SB_RTC_X2 P2 uESLE 'R2820 U28 s 74LVC3G132 AN =
1 uss 402
=% J: SILK PART=SYS RST %ww s s JaLvezelsz » , CRITICAL
CERM ?zis pag;: is nevir ituffled’ 2réxgsLF R2108K85 » 132 Jo°__RST L AND GPU_PGOOD L 2|, 132 Y
it provides a set of pads B PM_ALIL_GPU_PGOOD 1 2 GPU_PGQQPD RC 6 - -
on the board to short or ° % O S — 5 _PGQOD_R ® 4
to solder a reset button. N POWER UP I %I;yg R2886" 102885 4
. : 24.3K
This delay ensures that GPU clocks ) (%’2'594705‘
run before GPU is released from reset MF LT 2 ¥
(RC should reach schmitt trigger 2 402
— threshold at approx .8 ms nominal |
P D I t P C . . t w/ 1K pullup on PM_ALL_GPU_PGOOD)
RST_L_AND_GPU_PGOOD
s _=PP3V3_S0_SB_PM s =PP3V3_S0_SB_PM w o =ER3V3 S0 RSTBUE
1C2830 C2840: EXTGPU_RST_SW 5 _MC74VHC1G08 R2881
0. 1UF 0.1UF oo ! sC70
S 8¢ 485 R2§80 U2880° o GPU RESET R L 1 2 GPU_RESET L [T 7 o
GERM CERM s om> EXTGPU_RST L 1 2 EXTGPU_RST QUAL_L 2 / P
5% MF-LF
B L =t yf1ew Cc2880 1 3 R2882 402 ____=GPU_DDC_ENABLE .
- - 402 0.1UF —— 1K — = = oD
s GPU_IOENABLE RC | — =GPU_HPD_ENABLE 2
w169 oy VR_PWRGOOD_DELAY 3 \MSZ?S’ neicos ciﬁﬁ 2 S MARE_BASETRUE -
s U2840:° PM_SB_PWROK 75 25 EXTGPU_RST_HW MESLE 1C2882 GPU_IOENABLE_RC is used to isolate
s [z VR_PWRGD_CLKEN_L o 1 15 [z ALL_SYS_PWRGD .- 2 / R2887 1 98~%°01”F certain GPU signals from the rest
15 50v i
3 R2840 EXTGPU PWR EN 1 2 €L 2 2ERM of the system. RC prevents glitch
R2841* 10K ) = - = Y - 402 that would otherwise be injected
1%}; Liiew P}Iflgg 1 into isolated signals due to sharp
= p%lf.‘{,! 2402 ON POWER DOWN : 402 - reset edge and isolating FET Cgs.
402, This ensures that GPU is put into
reset while chip is still powered .
and clocks are still running. PCI Reset Connections
= R2890
> PCI_RST_L 13992 pcI Fw RST L T
1/51%6W
MF-LF
402
CPU VCore ForcePSI SB Misc
A SYNC_MASTER=M75_MLB SYNC_DATE=03/19/2007
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=PP3V3_SOM_CK505

12902
FERR-120-0OHM-1.5A

SYNC_DATE=01/25/2007

R2901 =PP3V3_SO0M _CK505 , ., 5
PP3V3 SOM CK505_VDD48 . LONR 2 1 2
MINiLLNL wiulnfO.Smm - 0402
MIN NECEWIDTH—O.ZM 1/51%6w
VOLTAGE=S. 3V C2909: 1C2910 mfLr 1C2911
0.1UF 10UF 402 1UF
18 2 2 §.dv 2 8%y
X5R X5R CERM
402 603 402
L2901 =
FERR-120-0OHM-1.5A
1YY Y2 PP3vV3 SOM CK505_VDD_CPU SRC , ‘ ‘ PP3V3 SOM CK505_VDD_PCI :
MIN LINE WIDTH=0.5mm — - - MIN LINE WIDTH=0.5mm ~ -
1 BRSO 2 UEHNEGE g T=e 2
1 v =33V C2901: 1C2902 |1 C2903 |1 C2904 |1 C2905|1C2906 v =33V C2912 1 C2913: 1C2914
— Toyr 05, [UF —— 0. TUF —— 0. 1UF 0+, 1UF 05, 1UF 0.1UF 0.1UF —— 19UF
5 623V 5 S 183 S 183 S 183 S 188 S 183 185 3 183 3 S 8%y
X5R X5R X5R X5R X5R X5R X5R X5R X5R
603 402 402 402 402 402 402 402 603
L.2903 = =
FERR-120-OHM-1.5A R2900 R2902
1YY Y2 PP3vV3 SOM CK505 VDDA R 1,2:% 2 PP3V3 SOM CK505_ VDDA PP3V3 SOM CK505_VDD_REF , VI
MIN LINE WIDTH=0.5mm MIN LINE WIDTH=0.5mm MIN LINE WIDTH=0.5mm
B 1w VOENEESs RO UeEeNEEEs g T=o - 2 o
=3 NP == C29071 1c2908 =3 C29151 |1C2916 uEy
° fogr —— 0, IUF 0.1yF 10UF °
6230 5 S 18y 189 5 S &%y
X5R X5R X5R X5R
603 402 402 603
—
= of An o o efe =
of 9 G5 3 S5&8
CRITICAL R R
Y2901 < 5 to7 ;Eg One 0.luF per power pin (place at pin).
NEED TO CHECK CAP VALUE 14.31818 2 0 4 4 o One 10uF cap per rail.
! 5 3‘ 2‘ S ‘ ] g g g g
X3.2-SM
C29891! 1C2990 oMIT
18}%1;; %gpF pCI_sTOP*|y 56 PM_STPPCI_L Gy >
50V , 50y U2900 + 55 PM_STPCPU_L 25 From ICH
c588 55 38 SLG2AP101 O o TOF — — e
" VDD_A OFN cpu_o*|,44 CK505_CPUO_N [OUTy 20 s
vSS_A cpu_o| 45 CK505_CPUQ_P e > CPU Host Clock (FSB/4)
= CK505_XTAL_IN 1
- CK505 XTAL OUT p s CPU_1 MCH*|,41 CK505_CPUl_N I
— — o cpu_1 _mcu| 42 CK505_CPU1_P T 30 5 >GMCH Host Clock (FSB/4)
. - CK505_CPU2_ITP_SRC10_N
CK505_FSB_TEST_MODE 8 |ps p/TEST Mopr CEU—LTP*/SRC_10*(n 36 _ _LTP_ _] ooy o s
. =PP3V3_S0_CK505 D — - cPu_tTP/SRC_10[ 37 CK505_CPU2_ITP_SRC10 P rymy 303 ITP/XDP Host Clock (FSB/4)
XDP | FW PCI 33MHz o 30 @omp CK505_PCI1 CLK 57 lpc1_1 SRC_0*/LCD_CLK*{5 11 CK505_LVDS_N [oTy 0 o .
R2903' sSpare 33MHz o 30 ogg CK505_PCI2 CLK 58 |pc1_2 SRc_0/ncp_crLk| 10 CK505_LVDS_P BT 0 o >GMCH Display PLL B 100MHz (Int GFX)
10K & SMC LPC 33MHz o0 30 @om}—CK505_PCI3 CLK 63 JpcI_3 SRC_1%|y14 CK505_SRC1 N i R
%1% Spare 33MHz 85 30 GGUT) CK505_PCI4_CLK 64 |pcI_4 nc 1| 13 CK505 SRC1 P
0%, Spare 33MHz o ss¢gry CK505_PCI5_CLK FCTSEL 65 |pc1 5/5ct SEL s o5 CK505 CLKREOL L oD >0 o2 GPU PCIe 100MHz (Ext GFX)
Linda/LPC+ 33MHz { ) (INT &F) = = <>
85 30 (oUT] CK505_PCIFO0_ CLK_ ITPEN 68 |PCIF_0/ITP_EN (INT PD*)
N o ICH PCI 33MHz CK505_PCIF1_CLK 1lpcrr 1 src_2x,16 CK505_SRC2_N [T @0 o
50 20 (OO} - — CIF_ src_2| 15 CK505_SRC2 P BT 50 o0 > ICH DMI/PCIe 100MHz
« D =SMBUS_CK505_SCL 47 |scr crc 3eh15 CKS05 sRrC3 N N
@y =SMBUS_CK505_SDA 48 |spa = _ _| o
- - sc_s 18 _CK305 SRC3_P oD >0 *° ExpressCard / Spare 100MHz
CLKREQ 3%|,59 CK505_CLKREQ3_L au» P <]
(INT )
src_4%|y22 CK505_SRC4_N oUT 2o 8
sro_s 21 _CKS05_SRC4F oD ICH SATA 100MH
- = = z
5 uss_ a8 (KERE, 4720 SB_SATA CLKREQ L i
46 |vSs_CPU SRc_5*,24 CK505_SRC5_N BUTy 20 0
23 CK RC5_P
62 |. sre_8) 28 R S oD > GMCH DMI/PCIe 100MHz
66 |VSS_PCI (%%§R%%5) — — <Im] 7 e
M
«|,27 CK505_SRC6_N oy
52 |VSS_REF SZ;EGG 26 CK505_SRC6_P &,} . L. .
_ _ _ 30 88
31 lvss_sre A 6 25 _CK505_CLKREQ6 L =% PCIe Mini Card (AirPort) 100MHz
FS C | FS B | FS A | CPU MHz SsrRc_7%,30 CK505_SRC7_N T 30 o
— — — 69 _|THRM_PAD src_7| 29 CK505_SRC7_P S0 00
0 0 0 (266.6) — — = oD Spare 100MHz
£ CLKREQ 7*,40 CK505_CLKREQ7_TL am .
0 0 1 133.3 = (INT ) NOTE: Pin 40 was PGMODE on SLG8LP537. Do not pull low
° SsrRc_8*|,32 CK505_SRC8_N ooy o s on SLG8LP537 or device is set to CK410M mode.
33 CK RC8 P
0 1 0 200.0 e gxggg_gLEE{Ew - oD >0 *° Yukon PCIe 100MHz
0 1 1 166.6 (INT PU») — = <= i
poT_96+/27M ssj,7 CK505_DOT96_27M_N Ty 50 o0 GMCH Display PLL A 96MHz (Int GFX)
1 0 0 (333.3) por_96/27M 6 CK505_DOT96_27M P 30 88
1 o 1 100.0 - = == oD (Or 27MHz Spread & Non-Spread for Ext GFX)
. CKPWRGD/PD*[5 2 CLK_PWRGD G From ICH
1 1 0 (400.0) .
48M/Fs Al 4 CK505_48M_FSA [T 50 o ICH USB/Audio 48MHz
1 1 1 RSVD REF_0/Fs_c/TEsT_seL| 54 CK505_ REFO0_FSC oo 30 88 ICH SIO/LPC/REF 14.318MHz
(INT PU*) GPU_sTOP*|,53 TP _GPU_STOP_L oo 30 TP or GPU PGOOD
NOTE: Pin 53 was REF_1 on SLG8LP537.
(*) CLKREQ# internal pull-ups/downs only on SLG2AP101, not SLG8LP537.
Clock (CK505)
FCT_SEL| PIN 6 PIN 7 PIN 10 PIN 11 SYNC_MASTER=T9_NOME
0 DOT_96+| DOT_96- |LCD_CLK+ | LCD_CLK- (For Internal Graphics) NOTICE OF PROPRIETARY PROPERTY
1 27M 27M w/SS SRC_0+ SRC_0- (For External Graphics) THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
el - PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
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CK505 Configuration Straps

FCT_SEL (GFX clock select)

» o _=PP3V3_S0_CK505

R3067*
10K

s 2 q@gry CK505_PCI5_CLK_FCTSEL

FS A, FS_B, FS_C (Host clock freq select)

0w s =PP1V25R1V05_S0_FSB_NB

NO STUFF
R3080*
1K
L
R3081 402, R3082
o 16 1> @or NB_BSEL<0> 1 1:‘ 2 4 CK505 _FsA | , 1 2 CPU_BSEL<0> (s
(TO MCH FS_A) M R3083'| % (FROM CPU FS_A)
1K
R3033° 5
L5 T,
W
R3032 =
w ¢pry CK505_48M FSA 1 2 SB_CLK48M_USBCTLR [oTT 25 1
(TO/FROM CK505) ¥ (TO ICHSM USB 48MHZ)

o s =PP1V25R1V05_S0_FSB_NB

R3084*
1K
AL
R3085 402, R3086
o 16 15 ur NB_BSEL<1> 13K . 1A A2 CPU_BSEL<1> (rriwe
1;?%W NO STUFF I;HSW
(TO MCH FS_B) MEZLF R308117<1 mgzrr (FROM CPU FS_B)
+» @gm CK505_FSB_TEST_MODE &%%%
2
(TO CK505)
w1+ =PP1V25R1V05_S0_FSB_NB
NO STUFF
R3088*
1K
i
R3089 402, R3090
o1 1> @y NB_BSEL<2> 1038 2 gcks0s_Fsc |, 1 2 CPU_BSEL<2> _(mu e
% %
(TO MCH FS_C) é%? R3091* é%? (FROM CPU FS_C)
R303% as
l/lgw 402
| R3032 =
v 2@y CK505_REFO_FSC , 1 2 SB_CLK14P3M_TIMER [T =5 o0
%
(TO/FROM CK505) il (TO ICHSM 14.318MHZ)
FS C/FS B|FS_A|CPU MHz
0 0 0 (266.6) NO STUFF R3082, R3086 & R3090
0 0 1 133.3 for manual CPU clk frequency.
0 1 0 200.0
0 1 1 166.6
1 0 0 (333.3)
1 0 1 100.0
1 1 0 (400.0) (Only 100-200MHz supported by
1 1 1 RSVD SLG8LP536 and CY28545-5)

(Note:

29

29

HOST/SRC/GFX clock termination removed. Silego SL8GLP536 or equiv. support only)
[ CK505_CPUO_P — FSB CBLAKE'GI‘EI?E_P [ouD> 7 10 &8
> CK505_CPUO_N — FSB CLK CPU N BT 7 10 o

(CPU HOST 167/200MHZ)
> CK505_CPUl_P — FSB CLK NB P BT o+ o
> CK505_CPUL_N _ FSB CLK NB N BT o+ o
(GMCH HOST 167/200MHZ)
m CK505_CPU2_ITP_SRC10_P — XDP CLK P D 15 o e
o CK505_CPU2_ITP_SRC10_N — XDP éggmeE [Ty 13 83 58
(ITP HOST 167/200MHZ)
> CK505_LVDS_P — NB CLK100M DPLLSS P oo 7
> CK505_LVDS_N _ NB_CLK100M DPLLSS_N o 7
(Int Gfx LVDS 100MHz)
m  CK505_SRC1_P — PEG CLK100M GPU_P O » o
m_ CK505_SRC1_N _ PEG CLK100M GPU_N O » o
(GPU PCIe 100MHz)
oo CK505_SRC2_P — SEEKCLK100M DMI_P BT o
oo CK505_SRC2_N _ SB_CLK100M DMI N BT o
(ICH8M DMI 100MHZ)
oo CK505_SRC3_P — PSAIKE_Bgrs.Eng[?EM EXCARD_P BT 5 o
o CK505_SRC3_N — PCIE_BCA]SEJ;PQOEM EXCARD_N U 34 5
(ExpressCard 100MHz)
[z CK505_SRC4_P = SB_CLK100M_SATA P [T 2 o
> CK505_SRC4_N — Sﬁm%%£é£2¥m§ATA_N oD > ¢
(ICH8M SATA 100MHZ)
[z CK505_SRC5_P — NsmgLéég%}élUEPCIE P BT 7 16 o0
> CK505_SRC5_N _ NB_CLK100M PCIE_N oD 7 e
(GMCH PEG/DMI 100MHZ)
oo CK505_SRC6_P — PCIE_B%IS%(}TQOM MINI_P BT 5 o
o CK505_SRC6_N — PSA]I:(E_BCA%E]&‘%?M MINI_ N U 34 5
(WIRELESS PCIe MINI 100MHZ)
m  CK505_SRC7_P — TP PCIE CLK100M_SRCTP
m  CK505_SRC7_N _ TP PCIE CLK100M_SRCTN
(FW 100MHz)
o CK505_SRC8_P — PCIE_BCA]é.EI:(]'}goEM ENET_P U 35 5
o CK505_SRC8_N — PCIE_BCA]é.K;LOOM ENET N U 35 5
ENET 100MHZ
R3024 ( )
CK505_DOT96_27M_P 1,33 5 GPU_CLK27M 2o 50
K LK27M —
HARE BRST RO = 1w R3025 (ExXt GFX 27MHz)
CK505_DOT96_27M_N 402 1 2 GPU_CLK27M_SS 20 00
K LKZ M —
S ST PRI R— 1w (Ext GFX Spread 27MHz)
R3026 402
[ CK505_PCIFO0_CLK ITPEN 1 33 2 PCI_CLK33M LPCPLUS [ouD> 7 47 &8
s Rr3027 (LINDA/LPC+ LPC 33MHZ)
> CK505_PCIF1_CLK 402 1433, PCI_CLK33M_SB D 2 o
R3028 %«  (ICH8M PCI 33MHZ)
» o> CK505_PCI1_CLK 1433 2 PCI_CLK33M_FW T o
Y R3030 (FIREWIRE PCI 33MHZ)
o CK505_PCI3_CLK 402 1433 2 PCI_CLK33M_SMC oy o o

CLK Termination

(SMC PCI 33MHZ)

CLKREQ Controls

»» o _=PP3V3_SOM_CK505

NO STUFF
R3046
225 7 oum PM_STPPCI_L 0K,
/e NO STUFF
MF-LF
402 R3047
225 7 oum PM_STPCPU_L 10K D

5%

1/16W

e
Silego SLG2AP101 has internal pull-ups on all
CLKREQ# pins. Support for SL8GLP537 or equiv. only.

NB and SATA CLKREQs are not remappable (and thus
are not shown here).

* (o> EXCARD_CLKREQ L — CK505_CLKREQ3 L oo 2

2 I MINI CLKREQ L —

K LKRE! L 2
MAKE_BASE=TRUE CK505 ¢ Q6 fouD> =

. =ENET_CLKREQ L _ ENET CLKREQ L — CK505_CLKREQ8_L 2
Jm - Q_ iMAKEBKSETREQ Q m;

TP_CK505 CLKREQ7 L — CK505_CLKREQ7 L
MAKE_BASE=TRUE Q — - Q - @

GPU Clock Gating

GPU_STOP_L — TP_GPU_STOP_L
MAKE_BASE=TRUE — = = =

SLG2AP101
PEG_CLKREQ L — CK505_CLKREQl L )
R3051" TAKE_BASE-TRUE — [ouTy 2
0
1180 SLG8LP537
[F-LF

SOT-363

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
233 ‘
7002DW X-F |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

SLG8LP537
U3050
NC7SB3157P6X
50 30 _GPU_CLK27M 1|B1  5€7°  senl6 PM_ALL_GPU_PGOOD ¢z %
SLG2AP101
R3050" 2| erp veel5 =PP3V3_S0_GPUCLKGATE ,
1/12%
1 3 4 GPU_CLK27M_GATED .
i, 5 - = om )
VER 1
C3050
0.1UF
1]]2
Z‘OL SLGBLP537
10v
CERM
402
U3055
NC7SB3157P6X
50 50 _GPU_CLK27M_SS 1|1 579 smrl6
SLG2AP101 2| oo veels
R3055' B
1180 3 4 GPU_CLK27M SS_GATED o 74 0
MF-LF BO A - -
402, GP%E§S}EXT
C 3055
. 1UF
1|2
Z‘OL GPU_SS_EXT
— 10v
- CERM
402

Unused Clocks

|
I I
I I
| |
I I
2 CK505_PCI2_ CILK TP CK505 PCI2_ CLK
| e O E_BASE=TRUE |
| |
I I
| |
| |

(Reserved for TPM PCI 33MHZ)

TP_CK505 PCI4_ CLK

w 2 [y CK505_PCI4_CLK = LB CK305 =

(Spare 33MHZ)

Clock Termination
SYNC_MASTER=M75_MLB SYNC_DATE=03/19/2007 A
NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

SIZE | DRAWING NUMBER REV.
D 051-7261 A.0.0
APPLE COMPUTER INC.
SCALE SHT OF
NONE 30 92

| 2 1




8 | 7 6 5 4 3 2 1

= 201 =
Page Notes . =epovs_ssiu s pumvmera o+ SRRATE_S3 B o meLvs SmOA
’ > BrovRer Vss0o 122
- : - > CRITICAL ©
Power aliases required by this page: 3B vss1 D04 O 4B o o MEM_A_DQ<9> 17 6s
- =PP1V8_S3M_MEM A Cc3101: 1C3100 s 1» MEM_A_DQ<14> s 2 opoo J3100 o e MEM_A_DQ<15> s
- =PPOV9_S3M_MEM DIMMVREFA 2-22\};; f— %’8-%1\11“ s 17 MEM_A_DQO<13> > Blopor  FTRITTHL G0 8B
- =PPSPD_SOM_MEM A (2.5V - 3.3V) clany 2 2 &% 98| - vss4 4 Moo 1B o MEM_A_DM<1> 17 s
. - : N 603 402 s 1» MEM A DOS N<1> . 11B =) 128
Signal aliases required by this page: e MEM A DOS P<l> -~ DQOSO0* o VSS50—— MEM A DO<8>
= 85 17 _A_DOS__ - DOSO ! DO6 O -« _A_DO 17 85
- =I2C_SODIMMA SCL s = s MEM A DO<125>
- =I2C_SODIMMA_SDA = vsse g D70 -— _A_DO 1 e
— = ss 17 MEM_A_ DQO<10> 178 po2 a vss70 18B
BOM options provided by this page: s 17 MEM A DO<11> ) D3 2 00120 12% o » MEM A DQ<2> 17 85
D | Love) 218[ J oce g 0130222 o 4 MEM_A_DQ<3> e
s 17 MEM_A_DQ<7> <2221 5 pos [ vsso O 222
s 17 MEM_A_DO<0> <« 2% 5 poo 2 pM1G |28 o MEM_A_DM<0> e
27B| 5 vss10 vss110- 288
ss 17 MEM_A_DOS_N<0> <« 228 DOS1* KOO8 o MEM CLK_P<0> 6 a5
s 17 MEM_A DQS_P<0> <« 3Bl O pos1 CRO* o132 o MEM_CLK_N<0> 16 o
33B| 5 vssi2 vss13 o228
s 17 MEM_A_DQ<6> «>_221 0 poto 0140132 o MEM_A_DQ<1> 1 e
s 17 MEM A DQ<4> 221 O po11 po15 o388 i MEM A DOQ<5> 17 85
398 VSs14 VSS15( 408
41B| Svssie o428
s 1» MEM A _DQ<17> s B O pot6 002001442 o 4 MEM_A_DQ<18> 1 e
s 17 MEM_A_ DQ<21> «_22 0 po17 021468 MEM_A_DQ<20> 1 e
— 47B| 5 vssis vss19 0188
s 17 MEM_A DQS_N<2> <« 2% 5 posax NCOOISB g PM_EXTTS_L<0> 16 as
e 17 MEM_A DOS_P<2> <« Bl o pos2 201528 o MEM_A_DM<2> 17 65
o 3Bl vss21 vss220- 1248 o
w17 MEM_A_DQ<23> s 552 O pots 00220562 o o MEM A DQ<22> e
w17 MEM A DQ<16> 72 O po1o 02301752 4 MEM_A_DQ<19> 1 e
59B| 5 vss23 vss24 0008
w1 MEM_A DQ<31> 618] O poos 502801525 < 4 MEM A_DQ<26> e
s 1» MEM_A_DQ<27> <« 320 pozs 0290154 o4 MEM_A_DQ<24> 1 e
65B| 5 vss25 vss26 0068
s 17 MEM_A_ DM<3> L ey pos3* | 583 | | MEM A DQOS_N<3> 17 85
NC :i:@ el P0S30 :Z: - MEM_A_DQS_P<3> 1 e
vss27 VSs28
C " n s 17 MEM_A_DQ<30> «_"2210 po2s anog ZENN MEM A _DQ<25> s
Factory (thru-hole) slot w . MEM_A_DO<28> DERGETTI D 203101°% oo MEM_A_DQ<29> b e
77B| 5 vss29 vss30 058
o5 33 1¢ MEM_CKE<0> > 798 O cxmo NC/CKEL OB o MEM_CKE<1> 16 3 6
81B] ~ vppo vpp1 0| 828
NC  83B| 5 ne2 NC/A15 O 24B o MEM_A_A<15> 9
s 33 17 MEM_A BS<2> T [y Ne/ALa O BB o MEM_A_A<14> 16 33 65
87B 88B
VDD2 VDD3
o B _p<iz> BTTID S s aars DDR2 Bypass Caps
s 35 v MEM_A A<9> INGEIEY g 210028 o MEM A A<7> 70 es
A A For r rn rren
s 33 17 MEM_A A<8> > 9B g 260128 o MEM_A_A<6> 1733 8 (Fo etu current)
958 VDD4 vDDS5 O 258 s n s =PP1V8_ S3M_MEM A
oo M A pcss = e Hrees]
o5 33 17 - - a3 220 - A 1733 8
w32 17 MEM_A_A<1> DGR D Ao 1022 o MEM_A_A<0> . 1C3108 |1C3109
103B vDD6 vDD7 o 104B 100UF 100UF
w3 1 MEM_A A<10> IREETE] D py e a1 1060 o MEM A BS<1> N 2 Begv 2 Begv
s 33 17 MEM_A BS<0> o 1078 BAO ras* O 1088 o MEM A RAS L 17 33 s 603 603
w317 MEM A WE_L o 098] O yms soxo 1108 o MEM_CS_L<0> 16 33 65 ¢
111B 112B
vDD8 VDDI O o .
w31 MEM A CAS_L 13 e P EE . MEM_ODT<0> 16 0 e
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o —» ia VREF CRITICALVSSOO Ty MEM B DQ<9>
Power aliases required by this page: vss1 DO4 O __D__ 17 85
- =PP1V8_S3M_MEM B C3201: 1C3200 s 17 MEM B_DQ<15> 221 5 oo FJR:;’ 253 89 pos o 82 MEM B _DO<11> 17 8
- =PPOV9_S3M_MEM_DIMMVREFB 2.2nF —— %’8'%1‘1F o517 MEM_B_DO<14> —>—2topor TN yssa o BB MEM B DM<1s
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S9R|  yss23 vss24 0002
s 17 MEM B DQ<29> s 5200 po2s 00280522 o o MEM B DQ<26> -
s 17 MEM_B_DQ<24> <« 3213 po2s 00290542 o o MEM_B_DQ<28> e
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o522 17 MEM_B_BS<2> > 82| S a2 NC/AL4OSOR o MEM B _A<14> 16 33 85
87a 88A
o DDR2 Bypass Ca
w535 17 MEM_B_A<12> o 892[ 0. Ao 992 o MEM B_A<11> 1 35 85 S
w5317 MEM_B_A<9> PR IV 270222 o MEM_B_A<7> 1753 0 (For return current)
s 35 v MEM_B_A<8> 932 D ag [N MEM_B_A<6> 170 es
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One cap for each side of every RPAK, one cap for every two discrete resistors
Ensure CS_L and ODT resistors are close to SO-DIMM connector
, =PPOV9_SOM_MEM_TERM
s 5110y MEM_CS_L<0> RP3366 56 4 5
D I MEM_CS_L<1> RP3362 56 1 g 5% 1/16W sM-LF 1C3300 |1C3302
55 52 16 rry MEM_CS_L<2> RP3350 56 2 7 5% 1/I6W SM-LF — ?8.%1@ ?8.%1@
s 521 MEM_CS_L<3> RP3366 56 2 7 5% I/16W SM-LF v v
R =5 - 5% 1/16W SM-LF 2 GERM 2 GERM
55 31 10 rry MEM_CKE<0> R 05 56 2 7
o5 1 16 MEM_CKE<1> R 85 56 4 5 : i i:W zM-LF 13305 [1C3307
s MEM CKE<3> R 5 56 1 8 W SM-LF ——0.1uF 0.1uF
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sz MEM_CKE<4> R 05 56 3 6 5t 1/16W SM-IF 8% 8%
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85 31 17 (I MEM_A_A<4> 0 56 2 7 5% 1/16W SM-LF .
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Left I/0 Board

CRITICAL

J3400
QT500806-L121-9F
M-ST-SM

Connector

. =PP1V5_S0_LIO 81 84
Output to LIO o~
1 2 SMC_BC_ACOK BUT) o5 45 57 67
55 21¢er> USB_EXTC_N 3 4 USB_EXTC_OC_L ULy 2
s 21ggyUSB_EXTC_P 5 6 USB_EXTB_OC_L BT 5
7 8 PM_WLAN_EN_L ] Pull-up on LIO, FETs to GND on MLB
s 21ggry USB_EXTB N 9 10 SYS ONEWIRE G
s 21ggTy USB_EXTB_P 11 12 ALS_GAIN amy e
13| 14
56 21qgryUSB_EXCARD N 15 16 LTALS_OUT BoD 7 5
s 2(gTy USB_EXCARD_P 17 18 LIO_PLT RST L ag -
C3410 19 20
0.1uF s 50 > PCIE_CLK100M_MINI_N 21 22 EXCARD_CLKREQ L BT
o 20 > PCIE_MINI_R2D_C_N 2} 1 s 50 oy PCIE_CLK100M_MINI_P 23 24 MINI_CLKREQ L g 50
1o 25| 26 EXCARD_OC_L [OUT) 24 45
1oy w u @ PCIE_MINI_D2R_N 27, 28 SMC_EXCARD_CP BT 5
Place caps close to SB 402 o7 21 @omECIE MINI D2R P 29| 30 LIO_SO_EN_L am
c3411 31 32 SMC_EXCARD_PWR_EN .
0.1uF s PCIE_MINI_R2D N 33 34 LIO_S3_EN am e
© » @y PCIE_MINI_R2D C P 2|1 s PCIE_MINI_R2D_P 35 36 PCIE_WAKE_L BT 25 55
1\0\% 37 38
lev s 50 s PCIE_CLK100M_EXCARD_N 39 40
402 w s x> PCIE_CLK100M_EXCARD_P 41 42
43 44
2 @uryTP_PCIE_EXCARD_D2R_N — s PCIE_EXCARD D2R_N 45 46
2 @um TP_PCIE_EXCARD D2R_P — MAKE_BASESTRUE s PCIE_EXCARD D2R_P 47 48
= — — = — MAKE_BASE=TRUE - - - 49 50
%}%23» .. PCIE EXCARD R2D N 51] 52 =SMBUS_LIO_SB_SCL
.lu o . - o - |
91 EXCARD 53| 54 = A
20y TP_PCIE EXCARD R2D C N — « PCIE EXCARD R2D C N 2|1 BCIE _R2D_P SMBUS_LIO _SB_SDA sy
= = = - MAKE_BASE=TRUE - | 55| 56
i§§ s 21 O Egg_ﬁigi_g Z; :z HDA_SDOUT ——
402 86 20BT » = -
Place caps close to SB 61 62 HDA_BIT CLK ooTy 29 5
C3420 63 64
0.1luF 65| 66 HDA SDINO 2
20 x> TP_PCIE EXCARD R2D C P — « PCIE EXCARD R2D C P 2|1 — fouD) 22 e¢
= = = - —  MAKE_BASE=TRUE - il 67 68
10 1 Iy =SMBUS_LIO_SMC_SCL 69 70 HDA_SYNC s e
X3K egy=SMBUS_LIO_SMC_SDA 71 72
Ne _73 5 o174 HDA_RST L e
75| 76
77| 78
79| 80
82 83

Left I/O Board Connector
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Power aliases required by this page:
- =PP3V3_ENET_PHY (EC / Ultra) . =PP1V2 ENET PHY
- =PP1V8R2V5_ENET_PHY (2.5V / 1.8V) Yukon EC vukon Ultra = =
- =YUKON_EC_PP2V5_ENET (2.5V / GND) ’ ’
- =PP1V2_ENET PHY No link: 171 mA  No link: 130 mA ~3700. |1C3701 |[1C3702 [:C3703 [1C3704 |[:1C3705 |1C3706 |1C3707 |1C3708
i i . 10 Mbps: 179 mA 10 Mbps: 130 mA 74 7yr L L 0.1UF ——0.1UF 0.1UF ——0.l1UF —— 0.1UF 0.001UF —— 0,001UF —— 0.001UF
Signal aliases required by this page: 30% — 0 p— % "y p— — Yos 10% — s T0s
= 100 Mbps: 203 mA 100 Mbps: 150 mA 3v 1% 1% 1% 1% 1% 8% 8% 8%
- =ENET_CLKREQ_ L (NC/TP for Yukon EC) 1000 Mbps: 426 mA 1000 Mbps: 290 mA Siam 2 2 %8R 2 %8R 2 %8R 2 %8R 2 xe% 2 2pkM 2 2phm 2 2phM
- =ENET_VMAIN_AVLBL (See note by pln) N . 603 402 402 402 402 402 402 402 402
D BOM options provided by this page: ‘ ‘
zUEON_EETF—{ASelectl:s YukgnkEC REET v:l;i. . _=PP3V3_ENET PHY =
UKON_U — Selects Yukon Ultra RS . Yukon EC Yukon Ultra i
NOTE: See bottom of page for . . . R
instructions for dual Yukon EC / Yo ink: s oA o link: S0 MR ¢3710: [1c3711 [3€3712 [21C3713 [1C3714 |1C3715
Yukon Ultra schematic support. PS¢ PS¢ 4.70F — —— 0, 1UF  —— 0, 1UF 9;,1UF  ——0,001UF —— 0.001UF
100 Mbps: 4 mA 100 Mbps: 70 mA % S 1% S 1% S 1% S 4% S 4%
1000 Mbps: 4 mA 1000 Mbps: 80 mA e 133 i3 i3 55" 55"
L3720 €L
, =PP1V8R2VS5_ENET PHY FERR-120-OHM-1.5A =
LYY Y L2y _PP1VSR2VS ENET PHY AVDD , ‘
LINE WI
mee BRI
— Yukon EC (2.5V) Yukon Ultra (1.8V) v . C3720: 1C3721 1C3722 1C3723 1C3724
(EC:2.5V) 1.7UF 0.1UF ——0.1UF —— 0.1UF 0.001UF
No link: 82 mA No link: 0 mA 6239 2 125 T, 125 T2 125 2 10%
10 Mbps: 108 mA 10 Mbps: 30 mA CERM %38 %38 %38 e
100 Mbps: 126 mA 100 Mbps: 40 mA |
1000 Mbps: 218 mA 1000 Mbps: 150 mA L
+ _=YUKON_EC_PP2V5_ENET
Yukon EC: Alias to PP1V8R2V5_ENET_ PHY AVDD, add 1x 0.luF & 1x 0.001uF caps
. — — of ol o N 9 o of o of o o of 9 o ©
Yukon Ultra: Alias to GND o v vl 0 o A N NN O o A o o A 0 N
N NT Y SRR R 2 ART E 2 AN A RRen R3760
mowwwow AAAA 4444 A aaAQaAaAaAQAQaa 4.7K
Joooy EEEE EEEE S EBBEBELEE
Zzzzz K<< (IO R A
C o 2 PCIE_ENET D2R_P C3735 1|2 ~~ EC:avDD 2.5v —~ 8 88 8 4022
0.1uF | [ 108 16V Xsr 402 © PCIE_ENET D2R C_P 49 |rx » P ITaCAL LOM_DISABLE*, 10 ENET LOM DIS_L
o 21 oum—PCIE_ENET D2R N C3736 1|2 o PCIE_ENET D2R C N 50 |rx n ¢ ¢
- - = | [T0s 16V x5R 402 - - = = - BOMOPTION=OMIT VAUX_AVLBL| 12
PLACEMENT NOTE Place C3730 close to southbridge. 0.1luF U3700 SWITCH VAUR NC
s 2wy PCIE_ENET R2D C P C3730 1] _VAUX|—2- Must be high in SO state (can use PP3V3_S0 as input)
0.1uF | [ 10% 16V X5R 402 < PCIE_ENET_R2D P 54 [rx_p 88E§£58 VMAIN_AvLBL| 4 =ENET_VMAIN_AVLBL ()«
s 2 my PCIE_ENET R2D ¢ N C3731 } } CE— s PCIE_ENET_R2D_N 53 IRx N @ switcH_vee| 11 NC
0.1uF
PLACEMENT NOTE=Place C3731 close to southbridge. PCI EXPRESS ANALOG EC:CTRL25 CTRL18| 4 TP_YUKON_CTRL18 ooy
s 30 [y PCIE_CLK100M ENET_P 55 |REFCLKP CTRL12| 3 TP_YUKON_CTRL12 BT
88 30 [T PCIE_CLK100M_ENET N 56 |REFCLKN RSET|_16 YUKON_RSET
_ Yukon EC: Pin 42 should be NC (or TP) net. YUKON_ULTRA
=ENET_CLKREQ L . . _
30 _ Q. 42/CLKREQ* EC:NO CONNECT LED_ACTH 59 NC R3765
34 2 PCIE WAKE L 6|WAKE* LED LED_LINK10/100*K, 60 NC 4 99K
LED_LINK1000*5 62 NC 1716w
2 ENET RESET_ L * — 1
F O - - SCPERST LED_DUPLEX* 63 NC ZI:EZLF
7 37(CED ENET_ MDI_P<0> 17 |MDIPO
a7 3BT ENET MDI N<O0> 18 lMpTNO (IPU) SPI_pol 34 NC ==
- - SPI (IPU) spI_pi1| 35 NC
o D ENET_MDI_P<1> 20 |upre1 (IPU) SPI_CLK[ 37 NC
o »¢ary ENET_MDI_N<1> 21 upIN1 (1PU)  sp1_csi 36 NC
MEDIA
o7 s7¢gr>—ENET_MDI_P<2> 26 _|MDIP2 TWSI PO jl zgﬁgg_ggg_giik
a7 3BT ENET_ MDI_N<2> MDINZ (IPU) VPD_DATA| [ |
0 31(ED ENET MDI_P<3> 30 |up1p3 (IPD) TESTMODE| 46 PD ROM
B o 3BT ENET_MDI_N<3> o 31 |MpIN3 TEST/RSVD RSVD_24| 24 NC V
SIGNAL MODEL=EMPTY SIGNAL MODEL=EMPTY SIGNAL MODEL=EMPTY SIGNAL MODEL=EMPTY
SIGNAL_MODEL=EMPTY SIGNAL_MODEL=EMPTY SIGNAL_MODEL=EMPTY SIGNAL_MODEL=EMPTY RSVD725725 NC
'R3740 R3741'| |'R3742 R3743'| |'R3744 R3745' |'R3746 R3747 » pmyENET_CLK25M_XTALT 15 lxrar: MATN CLK rsvD_25| 29 NC
49.9 49.9 49.9 49.9 49.9 49.9 49.9 49.9 s ump ENET_CLK25M_XTALO 14 [xraro RSVD_43|_43 NC 1C3780 R3780" 'R3781
1/16W 1/16W 1/16W 1/16W 1/16W 1/16W 1/16W 1/16W THRML_PAD —— 0;,1UF 4.7K 4.7K
MF-LF MF-LF MF-LF MF-LF MF-LF MF-LF MF-LF MF-LF 0| %gv 8 5% 5%
2402 402, 2402 402, 2402 402, 2402 402, 9 2 g2R 1/16W 1/16W
63 vee LA o
ENET_MDIO ENET_MDI1 ENET_MDI2 ENET_MDI3 3E2 2
nc _2/nc1 OMIT spals
1C3740 1C3742 1C3744 1C3746 = Nc _incoU3780 I
e 0 001UF e 0 001UF — 0 001UF 0 001UF M24CO08
- - - — J Hwc*  sos
2 2 2 2
o i i o CRITICAL
VsSS
= = = = 4
PART NUMBER | QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION )
33850386 1 IC,88E8058,GIGABIT ENET XCVR,64P QFN u3700 CRITICAL YUKON_ULTRA
34152060 1 IC,FLASH,88E8058 ETHERNET VPD,IIC,SO8 U3780 CRITICAL YUKON_ULTRA
33850270 1 IC,88E8053,GIGABIT ENET XCVR,64P QFN Uu3700 CRITICAL YUKON_EC
34181797 1 IC,EEPROM,SERIAL IIC,8KBIT,SO8 U3780 CRITICAL YUKON_EC Ethernet ( Yukon )
A 11450285 1 RES,4.87K,1%,1/16W,0402,LF R3760 YUKON_EC SYNC_MASTER=T9_NOME SYNC_DATE=01/25/2007
To support Yukon EC and Ultra on the same board: NOTICE OF PROPRIETARY PROPERTY
- Alias =YUKON_EC_PP2V5_ENET to PP1V8R2V5_ENET_PHY AVDD, add 1x 0.luF and 1lx 0.00luF caps PROPENTY OF ADPLE CONPUTER, INC. THE POSSEOSOR
- Use 0-ohm resistors or variable supply to provide 1.8V or 2.5V to =PP1V8R2V5_ENET_PHY IGTO ;Izmm TSE SOCUEENT IN CONFIDENCE
and magnetics. Can also use BCP69T1 connected to CTRL18 pin 4 for internal VR. 1T NOT TO REPRODUCE OR COPY 1T
- Connect =ENET_CLKREQ L to clock generator via 0-ohm resistor (BOMOPTION: YUKON_ULTRA)
- Use YUKON_EC and YUKON ULTRA BOMOPTIONs to select stuffed part TIT NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE DRAWING NUMBER REV.
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ENET Enable Generation 3.3V ENET FET

"ENET" = "SO0" || ("s3" && "AC" && "WOL_EN")

Q03810
D NOTE: S3 term is guaranteed by source of R3800 & 03810, MUST BE S3 RAIL. NTR4101P
S0T-23
=PP3V3_S3_P3V3ENETFET =PP3V3_ENET_FET
° - - 2 S _l_n—lD 3 L - - °
R 1 R 11% 1C3811 T
3 81%% 3 810K 1 ?g%033UF - e
1/16W 1/16W 2 3&¥
i "t r3gio | 07 c3810
o 7 @um— PM_ENET_EN 110K, P3V3ENET SS 2 } } 1
1/51%6W 10%
3 MESET Cerm
%328200 ! ™ %%Bogz%w-x-r“ “oz
- ur SOT-363
16y is 5 PM ENET EN L bl 1
ot 2] \[le L ENET_EN_ WLAN Enable Generation
4 6 "WLAN" = "S0" || ("S3" && "AC" && "WOW_EN")
91\?780821DW—X—F NOTE: S3 term is guaranteed by FET & pull-up source, MUST BE S3 RAIL.
o6 45 10 25 7 [rmy—BPM_SLP_S3 L 2 SOT-363 PM_WLAN_EN_L g o
3 1
3800 3805 3805
2N700%W—X—F R 2N700%W—X—F o e %moznw-x-F
SOT-363 SOT-363 }Q’ H SOT-363
2s oy WOL_EN 5 (PM_SLP_S3 L) s\s] s ls| /2 wWOW_EN amy o e
4 4 1
C AC_EN L (AC_EN_L)
9 80
N7002DW-X-F
57 16 45 0 [Ty SMC_ADAPTER EN 63
1.9V for Yukon Ultra, 2.5V for Yukon EC
Yukon Ultra requires 1.9V on its magnetics to pass compliance tests
U
. _=PP3V3_ENET_AVDDLDO LREG_TPS79501DRB =PPVOUT_ENET_AVDDLDO ,
- SON
1 |IN1 ouT1ll 3 . =
2 N2 CRITICAL our2| 4 YUKON_ULTRA Ultra: Vout 1.912v
8 [EN NR/FB Cc3855 1 'R3855 EC: Vout = 2.510V
16.9K
GND THRM_PAD NC 33531‘:] - {;swg 500 mA max output
“ 9 “‘ cery 2| ) U5EHT (U3850 limit)
P NC
ENETAVDDL_FB 1
B C3850: — r¢3851
1UF —— T 1oy,
e 'R3856 | g
402 ?%0 .1K
1/16W
MF-LF
Yukon Crystal R
= *
ENET CLK25M_XTALI ) Vout 1.2246V (1 + Ra / Rb)

CRITICAL _ENET CLK25M XTALO s
SX? 2%2659,_” PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION
11450363 1 |RES,31.6K,1%,1/16W,402,LF R3855 YUKON_EC

25.0000M

Bi_D_il
ol 1C3861

c38601: 7
18PF —— 2z 5z — L8PF
<30 I ~ gy
CERM CERM
402 402

Yukon Power Control
A SYNC_MASTER=T9_NOME SYNC_DATE=03/19/2007
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PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

SIZE | DRAWING NUMBER REV.
D 051-7261 A.0.0
APPLE COMPUTER INC.
SCALE SHT OF
NONE 36 92

3 | 2 1




Power aliases required by this page:
- =GND_CHASSIS_ENET
Signal aliases required by this page:
(NONE)
BOM options provided by this page:
(NONE)
;s PPLVSBR2VS5_ENET PHY AVDD
= = = ‘Place one cap at each pln of transformer
1€¢3900 |1€3901 |1€3902 |1C3903 OMIT
u u u u RX3990
TQ % %v ‘F % %v ‘F % %v ‘F % %v ,SHORT,
CERM CERM CERM CERM
402 402 402 402 NONE
NoNE
402
,7 ) ) OMIT
C 1000BT-824-00275 OMIT New Series Rs required for European Telecom Compliance RX3991
RITICAL
T3900 N ¢ .+ ENETCONN_P<0> SHORT,
o7 DS ENET MDI_P<0> 1 XFR-SM 16 = NONE
] i
3 14 ENET CTAPO 402
o 5 ED ENET MDI_N<0> 2 g 15 ., ENETCONN_N<0> CS_I3T91(C)%L L
_4 INC1RH PE Nc4l 13 IM361I3-P2054-7F
_5|Nc2 8% P& Nc3| 12 o 11 FoRTIH-RIES
o 3BT ENET MDI_P<1> 7 10 5, ENETCONN_P<1> 9
6 g g@vﬁ 11 ENET CTAP1 .
2
[ o 3BT ENET MDI_N<1> 8 g 9 5, ENETCONN_N<1> 3
TJ::ansformers should be SYM VERZ 4
mirrored on ogpos:.te 1000BT-824-00275 OMIT :
sides of the board T3901 CRITICAL 6
ENET MDI P<2> L PR S 16 5» ENETCONN_P<2p> 7
87 35@ — - 8
3 g 14 ENET_ CTAP2
g 10
—————— 0O
o 35CETY ENET_MDI_N<2> j 12 5 ENETCONN_N<2> 12
NC1fE @ ncal 13 14-02
5 INc2 3y 8E NCc3| 12 5 0 ) 717
o 5B ENET MDI_P<3> 7 10 51 ENETCONN_P<3> Short shielded RJ-45
B 6 g Lo 11 ENET_CTAP3
§ OMIT
o ENET_MDI_N<3> 8 9 5» ENETCONN_N<3> RX3910
D SHORT,
SYM_VER2
NONE
NONE
402
OMIT
RE3L1
R3907(!_31 R39g%1 11;33902 'R3903
NONE
5% 5% 3 3 Place close to connector NONE
— 1/16W 1/16W 1/16W 1/16W NONE
MF-LF MF-LF MF-LF MF-LF C CAL 402 _
402, 402, 2402 2402 é%g]bf =
1000PF
ENET CTAP_COMMON |2 =GND_CHASSIS_ENET rmom s
MIN‘NECK‘WIDTH 0. 25 mm 10‘%
2KV
PART# QTY DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION ?E‘S[g
15750030 2 XFMR, ISO, HALF-PORT, 1000T, 16P, SMD, 2MM T3900,T3901 CRITICAL
Ethernet Connector
A SYNC_MASTER=M75_MLB SYNC_DATE=12/21/2006
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE DRAWING NUMBER REV.
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, _=PP3V3_S3 PCI
s _=PP3V3_S3 FW ‘ ‘
Ji Cc4008 Ji Cc4009
1C4000 |(1C4001 |1C4002 (1C4003 |1Cc4004 1uF 1uF
— 1luF —— 1luF 1uF 1uF 1uF 2 ig};{ 2 ig};{
I I i I I i i
X5R X5R X5R X5R X5R
4082 4082 432 432 432 R4001! 1R4002
‘ . = eI 1 4.7K 4.7k
1 S EEF R 5t
402 2 2 402
~—— —vece—— vcep
o 21q@ry PCI_AD<0> L12 |pcr apo PeI_pEVSEL LpN2 PCI_DEVSEL_L (pry o
o 2y PCI_AD<1> N11 |pc: ap1 e e PCI_FRAME L Sy oo
o 2(gry_PCI_AD<2> M11 |per a2 CRITICAL per_onT_LGE3 PCI_FW_GNT_L i o
o7 2a¢pry PCI_AD<3> N10 |pcr_ap3 pcI_1nTa_LB3 INT PIROD L  roomy 21 o7
o 21¢zry PCI_AD<4> M10 |pcr_apa 04000 per_troy_nf K4 PCI_IRDY L G
o7 21¢gry PCI_AD<5> K12 |pc1_aps TSB83AA22CZAT PCI_PERR_LyL6 PCI_PERR L Ve L
o 21qary PCI_AD<6> M9 |pcr aps BGA pc1_puE T/ F4 PCI_PME_FW_L oo 2
o7 2agry PCI_AD<T7> N9 |pcr_ap7 (2 OF 2) PCI_REQ L3 PCI_FW _REQ L mopy 2 o7
o 2Ty PCI_AD<8> L8 |pcr_aps pc1 _mEgss 1j,J13  PCI_REQ64_L
o 2y PCI_AD<9> M8 |pcr ape per_rsT rpoDl PCI_FW_RST L (s
o7 21¢gryPCI_AD<10> N6 |pc1_ap10 PCI_SERR_LhL7 PCI_SERR_L GD v
o 21qzry PCI_AD<11> M6 |pct api1 pcI_sTop /oL PCI_STOP L oD
o 2Ty PCI_AD<12> M7 |pcr apiz pe1_troy_1fyJ5 PCI_TRDY L G o
o7 2¢gry_PCI_AD<13> K9 |pcz_ap13 pcI_ackes LJN12 PCI_ACK64_L
o 2Ty PCI_AD<14> K8 |pcz_apia
o 2(ayPCI_AD<15> M5 |pcr apis puy crro-crro| F13  TP_FW_CTL<0>
o 2(gmy_PCI_AD<16> K3 |pcz_apie pay crri-crei| F12  TP_FW_CTL<1>
o7 2T PCI_AD<17> N1 |pcT_ap17
o 2ugary PCI_AD<18> L4 |pcr apis puv po-po| E13 TP FW_DATA<0>
o 2@y PCI_AD<19> M2 |pcr_apio pay pi-pi| E12 TP_FW_DATA<1>
o 2@y PCI_AD<20> ML |pcr_apzo
s uggry PCI_AD<21> L1 |pcr_ap21 pay p2| C13 FW DATA<2> D
o 21qmry PCI_AD<22> J4 |pcr_ap2z pay p3| B9 FW_DATA<3> o
o 2(gyPCI_AD<23> H3 |per ap2s Py pa| BLO FW_DATA<4> G
o7 21¢mry PCI_AD<24> H4 |pcr ap2a pay ps| C11 FW_DATA<5> G
o 2Ty PCI_AD<25> J3 |pcz_apzs Py pe| Bl2 FW_DATA<6> o
o 2(aryPCI_AD<26> H2 |pcr ap2e puy p7| ALl FW_DATA<7> G » _pP3V3 S3 FW
o 21qary PCI_AD<27> G3 |pc_ap27 piy_rcrk| B7  CLKFW_PHY LCLK =, 4 9 L e 3
o7 21¢gry  PCI_AD<28> H1 |pc1_ap2s pHY_LINKON| B4 FW_LINKON amy »
o7 20¢gry PCI_AD<29> Fl |pc1_ap29 puy_rps| A2 FW_LPS D » 4010°
o7 20 (B> PCI_AD<30> F2 |pct_ap30 pHY_LrEQ| D4 FW_LREQ oo 39 8 R 0109<
o 2Ty PCI_AD<31> G4 |pcr_aps1 eay_pcrk| B6  CLKFW_LINK_PCLK )5 o a5
puy_pint| A3 FW_PINT ] e e MEZDF
© u@ry PCI_C BE_L<0> N8{pcr c BEo_L 402,
R4000" o siqmry PCI_C_BE_L<1> M3Jpcr ¢ meit ree_en 1j.C2  FW_LLC_PP1V8LDO EN L =PP1V8_S3_FW,
25 o7 2aggryPCI_C_BE L<2> K54pcr_c_BE2 L ReG18_o| G11
a5 o 2¢@ry PCI_C_BE_L<3> K2 {pcT_c_BE3_L REG18_1| G12
MF-LF
4022 s 30 (zy PCI_CLK33M FW D3 |pcr_crx sct| €3 FW_SCL
FW_PCI_IDSEL P P— spa C4 __FW_SDA R4A071
o 20¢gryPCI_PAR N3 |pcr_par 10K
c_rsT LisE4 FW_G RST L 3213},
‘ . ,402 SMC_RSTGATE L yyryss
GND MEUNC) An}Ii hiW_}:zUNC (FW_G_RST L) ) FW_PLT RST L
~| 0| 0| I~| 0| ~| 0| o ©| 0| ~| 0| | O 0| 5| 0l | | 0| 1~ | 0| N[ O | | ©f © MFIgJNC :s G_RST* is clamped to VCCP 15(?0?{70
TR = e T e B R R e e e e e e e a GPIO R4080'| R4090! 'R4091 It must not be taken high 3 s
K R © o Rl & 1K 220 220 when there’s no power on VCCP %4070 ME-LF
et e (OK if VCCP and VCC are 2N7002DW-X-F L4053
€ 402, 402 aliased to the same rail)
- G_RST* assertion min 2ms
1 &
=1
SR
1
FireWire Link (TSB83AA22)
A SYNC_MASTER=M75_MLB SYNC_DATE=12/04/2006
NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE DRAWING NUMBER REV.
D 051-7261 A.0.0
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« =PP1V95_FW_PHY R4135
i 1 2 o PP1V95 FW _PHY PLLVDD
MIN LINE WIDTH=0.38 mm
1776w N e
1 1 ME-LF -
cargo: carzy | i [R
183 1% 2.2uF
v, v, 10%
X5R X5R 2 .3V
402 402 CERM1
603
v+ =PP3V3_FW_PHY R4}00 = B
1 2 PP3V3 FW PHY AVDD, .
MIN LINE WIDTH=0.38 mm
e USRS 22
ME-LF : 1C4102 |t
402 uF
2 18 2
43
— 1C4110 (1 C4111 |1C4112 (1C4113 |1C4114
0.%01uF f— 1\;%F [— 1\;%F 1\;%F f— 1\;%F
189 8% 8% 8% 8%
2 CERM 2 X5R 2 XS5R 2 XS5R 2 X5R
402 402 402 402 402
R4120 =
1AAA 2 PP3V3 FW PHY PLLVDD .
MIN LINE WIDTH=0.38 mm
1/51%6w Még;ﬂg%ng%DTH:O.ZS mm
fri A =3.3v 1C4121
402 TuF of ~ o o o
3 a8 o B EAE 20Y & =
. _=PPVP_FW_CPS _ 2 it
- - 402 ~— E — j— E J— ~— gJ E §
[y} ™ o [y} (s}
C R4155* 'R4140 L Al al o a9 R4190* 'R4191|'R4161
K 1K - a a a a a 1K 1K 4
R41K42 390K 5% ow 2 2 8 2 8 1158 5% ow 3% gy NO need for DS2 pull-down on TSB83AA223,
DSx Straps: o _=FWPHY DSO 2 1 frradas ME-TF a 504 MF-TE ME-TF uf-fF¥ as 3rd FireWire port is not pinned out.
- 402, 2402 [ 4022 2402 2402
Hi: Data-Strobe only (1394a). 1716w FWPHY DSO 26 |pso CRITICAL pcr| H13 CLKFW_LINK_PCLK BT 0 w0
Lo: Beta Mode enable (1394b). 402 FWPHY DS1 B8 |ps1 U4000 = =
Strap via alias on port page. R411K45 o CLKFw:PHY_LCLP 613 |rerx TSB83ABI(-;\32CZAJ prNT| M13 FW_PINT s 50 o
.w =FWPHY DS1 2 1 (1 OF 2)
o v 5 oy FW_LPS N13 |ips cnal M12 NC R411K60
HE-LE W LREG . . FW_LINKON R 1 2 FW_LINKON gy
5%
8 38 [T — LREQ LKON_Ds2 1/1sw R4160 provides isolation between R4161 and unpowered LLC.
Power Class: wary =FWPHY_PCO N4 |pco — TPAOR| E1 FW_0 TPA P 402 By e
——— i M4 B2 FW_0_TPA N @
Single-port / Desktop systems are Power Class 0 (’000’). N5 11:2; 1MA (MAX) BUS HOLDERS TRAON — = — D
I\I/lultl:l—portHl:ortilile systemilage Power Class 4 (’100"). rpalp| 72 FW_1_TPA P e
mplement pull-up or pull-down on port page. K11l |pp rpalN| I1 FW_1 TPA N CED w1 ®
FWPHY_BMODE L9 |BMODE TPBOP| C1 Fw_0_TPB_P GED v
TPBON| BL FW_0_TPB N a e -
FWPHY CPS 25 lops D . _=PP1V8_ FW_PHYOSC
TpB1P| G2 FW_1 TPB P aD e N
saq@ry— EW_DATA<2> D13 |p> TpBIN| G1 FW_1_TPB N P R47186
socgry FW_DATA<3> €9 Ip3 8
seq@ry FW_DATA<4> €10 |pg TpBIASO| D2 FW_0_TPBIAS S— ouTy e
5oy FW_DATA<5> €12 ps TpBIAS1| K1 FW_1_TPBIAS " =L.86v o 2402
B segryFW_DATA<6> B13 |pe VOLTAGE=1.86V PP1V8 FW PHYOSC R
soqery_FW_DATA<7> B11 |p; restv| L1l FWPHY TESTM MIN-NECKWIBTH=0:50 mm
restw| N7 FWPHY TESTW 1R4162 . lvcédzAi 8_-6_5
FWPHY RESET_L L10 |reser (IPU) §§34K vee 0.22uF
ro| 212 FWPHY RO 1/16W 8%
a4 |gp ri| Al3 FWPHY R1 402 R4180 98%3‘%%1%3}12 255
; ; 1 R4156" 2
C4150 with 1Pternalgm,g4gg§9 TOK B5 |su g x| 29 FWPHY CLK98P304 1 2 FWPHY CLK98P304M R 3| CRITICAL | ; o
pull-up provides — %O%V L) g /5%
- & _: 1/16W
PHY power-up reset. 2 }35 MFA{.).QZ 3 MEE%F oND
P 2

FireWire PHY (TSB83AA22)
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Page Notes

Power aliases required by this page:

- =PPBUS_S5_FWPWRSW (system supply for bus power)
- =PP3V3_FW_LATEVG_ACTIVE

- =PPVP_FW_SUMNODE (power passthru summation node)

Signal aliases required by this page: FireWire Port Power Switch
(NONE )
- ; : CRITICAL CRITICAL
BOM options provided by this page:
- FW EORT FAgLT PU Y P29 04260 CRITICAL Dﬁqigo
= — — NDS9407 F4260 R
_ SOI-LF 1.5A-24V =PPBUS_S5_FW_FET ,
D o SPPBUS_S5 FWPWRSW 3 8 : PPBUS FW FWPWRSW F 1 2 PPBUS FW_FWPWRSW_D
l’<} 7 MIN LINE WIDTHfO.S mm MIN LINE_WID‘THfO..': mm
2 MINWEC§WIDTH—O.25 mm MINWEC§WIDTH—O.25 mm 1
ﬁ 6 VOLTAGE=T2.6V MINISMDC VOLTAGE=T2.6V
'R4260 C4260 1 bl 71 5 PDS540XF
470K 0. 01%.:?15‘ — —
i/16W 3
MF-LF 2 4
462 Gt
FWPWR_EN_L DIV

'R4261
330K

FWPWR_EN_L

Enables port power when machine |3

[y
Kh

is running or on AC.

94 261
N7002DW-X-F
S0T-363 6

57 46 45 36 [T SMC_ADAPTER_EN ] G‘

9426 1
N7002DW-X-F
66 45 36 25 7 [T PM_SLP_S3_ L SOT-363

Current Limit/Active Late-VG Protection

R4220 & R4225 PADS SHOULD BE ROUTED DIRECTLY TO MAX5944 SENSEA &
SENSEB PINS RESPECTIVELY. SENSEA & SENSEB PINS SHOULD NOT BE PART OF
THE MAIN CURRENT PATH

CRITICAL
04220
CRITICAL SI2318DS
, =PPVP_FW_SUMNODE R04 32200
ivN 2 PPVP_FW PORTA ISENSE 3 Dl_K}—l s\ 2 PPVP_EW PORTA UF .
W BHEREEIERCY 1¢T MH A RRCS e
. 025w VOLTAGE=33V — VOLTAGE=33V
Late-VG Event Detection CRITICAL d
U4220 1
MAX5944
N s01C 16
s =PP3V3_FW_LATEVG_ACTIVE " INAl ENSER "
= T - ONQ OUT.
. PP2V4_FW_LATEVG ’ 2 |ona GaATE2a 14 FW_PORTA PWRCTRL
FW_PORT_FAULT_ PU caTB1IAL 15 NC = =
B R4211'| |'R4212 1C4210 ;R4219 |'R4229 5 |un -
10K 10K 94,1 UF 2.0M 100K
5% 1% 78% ) 10 lonm ENSEB|_8
1/16W 1/16W 2 GCERM 1/16W 1/16W 5
MFZ%E‘ IXIEELF 402 IXIEELF IZI(EJ‘ELF OUTB]
e > U4210 D4a219 |° 2 3 JravrTa 1. caTE2_6 FW_PORTB_PWRCTRL
4 — 7
P2V4_FWLATEVG_RC - IMCT7211 = o135 FW_PORT_ FAULT L [l w FAULTE L earsiz L NC CRITICAL CRITICAL
1 LATEVG_EVENT L 2K 1 . FW_PORTPWR_DISABLE_L GND C42201
o
FWLATEGV_3V_REF 3 _ ~ 1ur
_OV__. + Vv MBR0O540XXG 1C4219 583
By 5 0.33UF xR 1
C4211: R4213 2 iﬁ‘gm_st CRITICAL €L
100pF —— < 806K = 603 = 9
50 o] O 1l/16W - R04 32205 € -
cERM 2 MESLE R4210 L 1°°V4% PPVP FW PORTB_ISENSE = TE8T PPVP_FW_PORTB UF
: 200K 1% MIN-NECRWIBTH=0 35 m Tl Ts MIN-NECRWIBTH=0 35 m
y 1 2 FWLATEVG_3V_REF Hysteresis: 0.25W  VOLTAGE=33V VOLTAGE=33V :
. SO’ =3
1 1 1%sw 2.95V when port power is on . 805 ST2318DS
= MESLE 2.81V on late Vg event and port power is off Q4225
Current Limits CRITICAL
0.020 ohm => 2.4A
0.025 ohm => 2A
0.030 ohm => 1.66A (Ideal)
0.033 ohm => 1.5A
MAX5944 current limiter trips if integrator (counter) Flrerre Port Power
reaches 16. A new sample (taken every 125 us) is weighted
. . : . : Y MASTER=M75_MLB SYNC_DATE=03/07/2007
A as +1 if over the limit (at any point during the period) SYNC_ = — 707/
and -1/128 if under the limit. As a result, the device NOTICE OF PROPRIETARY PROPERTY
tends to trip easily on devices that produce periodic current THE INFORMATION CONTATNED HEREIN IS THE PROPRIETARY
spikes. Current limit has been set higher to compensate. PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
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Page Notes

Power aliases required by this page:
- =PPVP_FW_PORTO

- =PPVP_FW_PORT1

- =PP3V3_FW_LATEVG

- =GND_CHASSIS_FW_PORTOL

- =GND_CHASSIS_FW_PORTOU

- =GND_CHASSIS_FW_PORT1

- =GND_CHASSIS_FW_EMI_R

Signal aliases required by this page:
(NONE )
NOTE: This page is expected to contain
the necessary aliases to map the
FireWire TPA/TPB pairs to their
appropriate connectors and/or to

properly terminate unused signals. -

Configures PHY for:

BOM options provided by this page:
(NONE )

NOTE: FireWire TPA/TPB pairs are NOT

constrained on this page. It is

assumed that FireWire PHY page will
provide the appropriate constraints

to apply to entire TPA/TPB XNets.

1394b implementation based on Apple
FireWire Design Guide (FWDG 0.6,

5/14/03)

,» FW_1_TPBIAS

=PP3V3_FW_PHY

39 8

- 2-port Portable Power Class (4) =FWPHY PCO
- Port "O" Data-Strobe only (1394A) =FWPHY DSO —
Port "1" Bilingual (1394B) s =FWPHY DS1 —

Termination

Place close to FireWire PHY

TI PHYs require 1luF even though

» FW_O_TPBIAS |,

'R4350 R4351'
56.2 56.2
1% 1
1/16wW 1/16W
MF-LF MF-LF

FW_0_TPA P

89 39

FW spec calls out 0.33uF
1C4360
1uF
S 10,
CERM
402
CRITICAL CRITICAL
L4360 L4361
18NH-250MA 18NH-250MA
2

0402
FW_B_TPA L P

0402

FW_B_TPA L N

FW_PORTO_TPA P

FW_0_TPA_N

MARE_BASE=TRUE
FW _PORTO_TPA N

FW_0_TPB P

89 39

MARE_BASE=TRUE
FW _PORTO_TPB P

FW_0_TPB_N

89 39

MARE_BASE=TRUE
FW_PORTO_TPB_N

FW_1_TPA P

89 39

MARE_BASE=TRUE

FW_PORT1_ TPA P

FW_1_TPA N

MARE_BASE=TRUE
FW_PORT1 TPA N

FW_1_TPB P

89 39

MARE_BASE=TRUE
FW _PORT1 TPB P

89 39

MARE_BASE=TRUE
FW_PORT1 TPB_N

FW_1_TPB N

SIGNAL MODEL=! EMPTY
SIGNAL_MODEL=EMP'

'R4352 R43531
56.2 56.2
1%
1/16W
MF-LF

402,

1/16W
MEF-LF
2402

FW_PORTO_TPB_C

MARE_BASE=TRUE

'R4362 R4363'
56.2 56.2
1%
1/16W
MF-LF
402,

1/16wW
MF-LF
2402
FW_B_TPB_L_N
CRITICAL

14362
18NH-250MA

FW_B_TPB L P
CRITICAL

L4363
18NH-250MA

SIGNAL_MODEL=EMPTY
FW_PORT1_TPB_C

SIGNAL_MODEL=EMPTY

1C4 354 R43541

R43641
364 43969%

Late-VG Protection Power

. =PP3V3_FW_LATEVG R4390 PP2V4 FW _LATEVG ,, o
- 332, MIN LINE WIDTH=0.38
p MIN NECK_WIDTI
Y VOLTAGE=2Z.4V
1/116W
MEE%F 3 CRITICAL
7 D4390
MMBZ5227B

PP2V4_FWLATEVG needs to be biased
to at least 2.1V for FW signal integrity 1
and should be biased to 2.4V for margin

R4390 should be 390 Ohms max for a 3.3V rail

S0T23

FireWire PHY Config Straps

a1

a1

a1

a1

a1

a1

a1

a1

Cable Power

. _=PPVP_FW_PORTO

CRITICAL Note:

L430
FERR-250-0HM

Trace PPVP_FW_PORTO must handle up to 5A

=GND_CHASSJS_FW_PORTOL

a1 9

. 1 2 __PPVP_FW _PORTO
"Snapback" & "Late VG" Protection W:f:m WIN LINE WIDTE=0.3 wr_
w1 PP2V4_FW_LATEVG 1C4304 VOLTAGE=33Y
—-0.001uF
’ T g%
2 Ch¥m
DP4300 DP4300 102
BAV9ODW-X-F BAV9ODW-X-F
C43001 p Cc43011 p = O 0
0.019F P — 0.01uF . 2 PORT L
;ﬁg 2 6 ;ﬁg 2 3 CRITICAL 1394A
202 202 FL4
! 4 90—0HM§£M9; CRITICAL
FW_PORTO_TPA_P 2L J4300
o A j 1394A
VY, ‘ p-RApA LT
. FW_PORTO_TPA N 2 WB_‘ s FW_PORTO_TPA_FL_P 6 Tpo (TPA+)
CRITICAL 9» FW_PORTO_TPA_FL_N 5 Tmpo# (TPA-)
gi‘iﬁggbﬂ; 51 FW_PORTO_TPB_FL_P 4 TPT (TPB+)
. FW_PORTO_TPB_P 1 m’;a_‘ . FW_PORTO_TPB_FL_N 3 rp1# (TPB-)
—_— (PPFW_PORTO_VP) 1 vp
.+ FW_PORTO_TPB_N . 2 YYY L3 2
’—% VGND
DP4301 DP4301 (GND_FW_PORTO_VG)
BAZEIP-X-F BAZEIPH-X- T
P P 1C4 3 0 5
2 77?8% 514-0255
6 vV »—
C4302: C4303 2 Crrm
0.01ur | 0.01yF
;g‘,{ 2 ;g‘,{ =GND_CHASSIS_FW_PORTOL ,
402 402 , =GND_CHASGIS_FW_PORTOU

Cable Power

. =PPVP_FW_PORT1

CRITICAL
L4
FERR-250-OHM Note:

OMIT

Trace PPVP_FW_PORT1 must handle up to 5A

M =GND_CHASSIS FW_PORT,
. 1 2 __PPVP_FW PORT1 ’ — -
"Snapback" & "Late VG" Protection leﬁW HIN LINE WIDTE=0.3 - oMIT
w « PP2V4_FW_LATEVG 1 (g4030:% VOLTAGE=33V CX4304 CX4305 1
. DP4310 — 9% uF SHORT SHORT ——
BAV9DH-X-F 2 &8, KR i
%403111 1 550T_353 402 102 a0z |
.0luF [
10% e
T 3 , PORT 1 1
DP4310 4 BILINGUAL
BAVIIDH-X-F CRITICAL
. z
((:’.4031}1% L 2 J4310
;”<§X N 6 1394B-UG31903
402 1 LO
.« FW_PORT1_TPB_N 1 TPB-
(FW_PORT1_BREF) ) tee<r> OUTPUT
. FW_PORT1_TPB_P 2 TPB+
(PPVP_FW_PORT1) 8 vp
NC7 |5 |Nc
(GND_FW_PORT1 VG) 6 VG
. FW_PORT1_TPA_N 3 TPA-
FW_PORT1_AREF 5 rea<r> INPUT
.« FW_PORT1_TPA_P . 4 TPA+
DP4311 11
BAV9ODW-X-F NO STUFF +—0O
P C43191 C4317: 1C4315 514S0133
DP4311 1ufr 0.0luyF — —/— 0.01uF
6 BAV9ODW_X—-F 589 5 BT T, 8%
%4 03112 ! SOT-363 6037 6% 565"
.0luF 1
10% L
8% 1 =GND_CHASSIS_F}_PORT1
3B 2 c43131 R43 AREF needs to be isolated from all GND_CHASSIS_FY PO
> O'OIPE I%SW local grounds per 1394b spec
£X2 24m When a bilingual device is connected to a
402 beta-only device, there is no DC path

ESD and late-VG rail
for snap-back diodes
(Common to all ports)

PLACEMENT NOTE=Place C4319 close to connector pin 5.

— BREF should be hard-connected to

ground for speed signaling and connection
detection currents per 1394b V1.33

AL between them (to avoid ground offset issue)

logic

FireWire Ports

SYNC_MASTER=M75_MLB

SYNC_DATE=12/04/2006
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. =PP3V3_S0_IDE
CRITICAL
Q4420
FDC606P PP5V ODD
SOT-6 © [ MIN LINE WIDTH=0.6 mm
0 %gg;gchyIDTH 0.4 mm >
D . =PP5V_S0_ODD . <« [o o[« .
T2 1= R4Zl 072
1 .7K
R4420* C4422 1 ° 5%
o) 0-068UF —— YA
1/16W cERy 2 ” 4022
b5, R4421 w0 Gzt
= 47K .
s =PP5V_S0_ODDPWREN 1 2 P5VODD_SS 1 } } 2 11§§K410
5% . CRITICAL
1/16W 10% (ODD has internal 5
1 ME-LF Loy, J4400 16w
R4f1020% 402 VriR 10K pull-up to 5V) M-ST-SM1-LF 21;1165LF
1/180 « (x> ODD_RST BUF_L 1 50
MFZ%£‘2 2 49 IDE_PDD<8> CED 2 o
P5VODD_EN_L s 23qgry LDE_PDD<7> 3 48 IDE_PDD<9> G 5 us
— s 23¢gry_ LDE_PDD<6> 4 47 IDE_PDD<10> G o o
IDE_PDD<5> 5 46 IDE_PDD<11>
o5 2B | | D > o5
ODD_PWR_EN 9 42 o6 25¢mTy_ IDE_PDD<4> 3 45
7 44 IDE_PDD<12>
3 — D = o
) N7002DW-X-F e IDE_PDD<3> 8 43 IDE_PDD<13> D> = o
= o 2 T IpE _PDD<2> 5 a2 IDE_PDD<14> 25 86
7002Dw X-F <> — D
ODD_PWR_EN L s\o| | )sor-ses o »¢gry IDE_PDD<1> 10 a1 IDE_PDD<15> G 5
2 3D —ENR_ER_ | -2 s 22¢gTy LDE _PDD<0> 11 40
4 (SB has internal 5.7k-23.5k 12 39 IDE_PDIOW L am e (UATA_STOP)
pull-down) s 23 gury IDE_PDDREQ 13 38 IDE_PDDACK L amy = s
(UATA_HSTROBE) o 23 oy LDE_PDIOR_L 14 37 IDE_IRQ14 [oTD 29 %
L (UATA_DSTROBE) o 23 (O] IDE_PDIORDY 15 36 IDE_PDA<1> am > o
= 16 35
C o 2 [zm>_ IDE_PDA<2> 17 34 IDE_PDA<0> o o
(UATA_CSO0*) ss 25 (Imy LDE _PDCS1_L 18 33 IDE_PDCS3_L am 2 s (UATA_CS1%*)
19 32
20 31
21 30 Indicates disk presence
NC 22 29 SMC_ODD_DETECT -
3 C P j(eltivg
24 27 1R4 4 0 3
25 26 6.2K
37
jhisw
51650335 2402
. =PP5V_S0_PCIREQFIX
R4430"
1OOI§
1/16W N 5 __MC74VHC1G09
MFZ%E‘ B sC70
2 vasa30 ODD_RST BUF_L .,
o 20 xryODD_RST 5VTOL L BN /
3
Unused SATA Ports
SATA_B_R2D C P — TP SATA B R2DP
- - — MARE_BASE=TRU!
SATA B R2D C N — TP SATA B RZDN
— - - MARE_BASE=TRU!
SATA_B_D2R P - TP SATA B D2RP
- - — MARE_BASE=TRU!
SATA_B_D2R N — TP SATA B D2RN
- - — MARE_BASE=TRU!
SATA C_ R2D C P — TP P _SATA C R R2DP
SATA_C R2D C N — TP SATA c RZDN
- - — MARE_BASE=TRU!
SATA_C_D2R P — TP _SATA C DORP
- = - — MARE_BASE=TRU!
SATA_C_D2R_N — TP %A&%FCTR‘?EZRN PATA Connector
A a SYNC_MASTER=M75_MLB SYNC_DATE=12/07/2006
NOTICE OF PROPRIETARY PROPERTY
2 SATA_RBIAS P — SATA RBIAS
3@ . T — fEMAKE BASE=TRUE THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
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Port Power Switch Right USB Port
OMIT OMIT
CRITICAL CX46011 CX46001
it SHORT —— SHORT —
u4690 L1605 Wi B
, _=PP5V_S3_RTUSB TPS2051 PPS5V_S3_RTUSB_ILIM FERR-220-OHM-2A 405 405
C 21N out|8 MIN-NRCR_WIDTH=0:5 mm L 1YY Y2 PP5V S3 RTUSB_F
VOLTAGEZSV 0603 MIN-NECKWIBTH=0:3 mm
b IN ouT|? > VOLTAGE=5V . C4605 1 CRITICAL 1
6 oluD J4600 =
ouT|e | -01lur
CRITICAL 8% 2 F-RT-SM-USB-RGT1
o [mmy_=USB_EXTA_EN 4|EN 0oC*pS USB_EXTA OC L oo 15 2 90— HP?_QQOMA cERl 5
If power source is S3, can tie EN to IN. oNp THRML 1210°45M1
n 5 CRITICAL s USB2_EXTA_MUXED_N 1YY Y\ 4. USB2 RT N
C46901 1C4691 C46951 1C4696 —
10%1; [ — ?S.Q}UF [ 10pF —— “— 190UF . USB2_EXTA_ MUXED_P 2(YYY\3.USB2 RT P _
6.3V V.
oGERY 2 2 gepu GERY 2 ngﬂ RTUSB_ESD .
D4600
— L RCLAMP0502B
= sC-75
CRITICAL B 51450115
, =GND_CHASSIS_RTUSB
1 OMIT OMIT
- CX46031 CX46021
SHORT SHO
Place L4600 and L4605 across moat NORE NORE
NONE 2 NONE 2
402 402
, _=PP3V42_G3H_SMCUSBMUX B
— - SIGNAL_MODEL=USB_MUX
SMC_DEBUGEYES
C46501 1
0.1UF —— sMC_DEBUG_YES |®|™ 11%11(65 0
A pu—
cERM 2 VDD 2916w
402 MF-LF
47 45 45 7 (IR SMC_TX L 12 ozo UJ4650 vo| 3 5402
47 46 45 7 CoUT} SMC_RX L 11 1110 py3ysB10 Y|4
o 2czry USB_EXTA N 10 Jor1 CRTID;[}CALSEL 6 USB_DEBUGPRT_EN_L (s
o 21¢sry USB_EXTA_ P 9 |im SEL=0 Choose SMC
THRM_PAD _GND_ SEL=1 Choose USB
o | |
o
SMC_DEBUG_NO =
R4651
1 0 2
0 B i External USB Connector
A 02 U0, SYNC_MASTER=M75_MLB SYNC_DATE=12/04/2006
1 /T NOTICE OF PROPRIETARY PROPERTY
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Left Clutch Barrel Interconnect

CRITICAL
L4730
FERR-220-OHM-2A  _pp5y S3 CAMERA ,
. PP5V_S3 CAMERA F o 1( VY Y L2 -
D CRITICAL :ig;ﬁégﬁnggggzg 35 0603
J4731 NO STUFF 1C4730
20347-125E-12 C47311 9. 01UF
F-RT-SM 0.001uF 5 589
Connector shield 0317 28% 15
2
o] I L
1 <
Camera Power 90—OHM—10%MA —
Camera Power 2 1210-45M1
Camera Ground 3 1 N 4 OMIT
USB CAMERA N 24
Camera Ground 4 — = D * o CRI4TI§1:ALL
Camera USB D- 5 51, USB_CAMERA_F_N — .47
Camera USB D+ 6 217 USB_CAMERA F_P 2(YYY 3 USB CAMERA P oo FERR-220-OHM-2A i:iﬁrﬁlziirZZtFiiz3s5;21§eep
Camera TwinAx Shield u 1YY Y2 P
Ne . CRITICAL 0603
NC o L4740 =
WWAN Power 10 : PP5V S3 WWAN F FERR- 220 OHM-2A  —pp5V_S3_WWAN _,
WWAN Power o 1L l{  MIN-RINEWIDIHZG:. 2o 2 ‘
WWAN Power 12 VOLTAGE=SV 0603
WWAN Power 13 NOSTUFF 1C4740
WWAN TwinAx Shield 2 14 C4741 ¢ (1)8.%01UF
WWAN USB D- 15 51 USB_WWAN_F_N 0. 001UF CRITICAL 2 39%
16 01 202
WWAN USB D+ USB_WWAN_F_P amM; 90E§§ %%MA
WWAN Ground 17 1210 45M1
WWAN_SIM CLOCK 18 WWAN_SIM CLOCK ., s .
WWAN_SIM VCC 19 PPVCC_WWAN_SIM,, U%%“é%“‘%i N = USB_EXTD N (o = s
- - NC 20
C WWAN_SIM_RESET 21 WWAN_SIM_RESET,, (YAYYFLAAADSB WWAN P — USB_EXTD P (g 2o
WWAN_SIM_ DATA 22 WWAN_SIM DATA ., ., MAKE_BASE-TRUE
WWAN Ground 23 R4740
WWAN Ground 24 1 2
WWAN Ground 25
— aien 1 ouIT
= s = ‘L4741
27 FERR-220-0OHM-2A Keep close to FL4745 to keep
2: 1 m\ 2 return current loop small
30 0603
R4g41 l
32 1 2
O i
I BT
51450171 603
. L
s 115 _=GND_CHASSIS_ LEFTCLUTCH

PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION

11350022 | 2 RES,MF, 1/10W, 00HM, 5, 0603 , SM, LF L4731,L4741 CRITICAL

S IM I nte rc onnec t 11650004 | 1 RES,MF, 1/16W, 00HM, 5, 0402, SM, LF L4764 CRITICAL

SIM_CONN R4742
CRITICAL L0
J4732 Y
B 20347-110E-12 1/10wW
F-RT-SM MF-LF
603 =
O 13
[ 11 WWAN_SIM_DATA o
2
3
4 WWAN_SIM RESET
5
6 JPPVCC WWAN_STM _ .,
LINE WJJJLH_D 25 mm
7 MIN NECK_WIDTH= mm
8 VOLTAGE=3.3V
5 WWAN_SIM CLOCK s
10
[ ] 11
12
7C 14 L
OMIT
o 41 s _=GND_CHASSIS LEFTCLUTCH CRITICAL
51450172 L3764
S FERR-120-OHM-1.5A
LYYz
0402
L Left Clutch Barrel Interconnect
A SYNC_MASTER=M75_MLB SYNC_DATE=12/21/2006
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NOTE: Unused pins have "SMC_Pxx" names. Unused
pins designed as outputs can be left floating,
those designated as inputs require pull-ups.
. PP3V3 S5 AVREF_SMC
o =PP3V3_S5_SMC
C4902 1 1C4903 [1C4904 [1C4905 |1C4906
220F —— 9, UF ——0.IUF —-0.IUF ——0.IUF
5205 — — 3 — 30 — 30
eSS i o5 i o5
OMIT - _ .
s PM_LAN_ENABLE 812 |p10 U4900 Po0/KINO+|_ 113 g SMC_PM_G2_EN —— s PLACEMENT_NOTE=Place C4907 close to U4900 pin F1
18 SMC_RSTGATE_L < Cl3 |P11 SMC_I—}132A82116 P61/KIN1*|_Ll4 o SMC_ADAPTER_EN [OUD> 6 40 45 57 B R4999 = SMC VCL
o6 45 20 [xwryALL_SYS_PWRGD _» Al5 |p12 . R P62/KIN2%| L15 g SMC_P62 as 177 =
« [mmy_RSMRST_PWRGD > B14 |p13 (1 OF 4) P63/KIN3*|_K12 o SMC_P63 o LAANA 2 PP3V3 S5 SMC_AVCC .
S 1 - - MIN LINE WIDTH=0.Z5 MM c4 9 0 7
. SMC_P14 < B15 |p14 P64/KING*| K13 _g SMC_P64 a6 by MIN-NECK_WIDTH=0.20 MM <| 0 0 </ 0.47UF
PM R < > 1716w VOLTAGE=3.3V IR BRI R R = =] .
257 | RSMRST L < Cl4 |pis P65/KINS*| K14 o PM_LAN_PWRGD am HpSTE C4920 1 22 oFlR 2 2l 6183
s 7 g LMVP_VR_ON <« D12 |P16 P66/IRQ6*/KING*| J12 SMC_PROCHOT 3 3 L s 0.1UF —— DD DOO0O0A k& CERM-X3R ‘
— s PM_PWRBTN_L c15 |p17 P67/IROT*/KINT*| 313 o SMC_P67 v o, g9 298989 ¢ ¥4
e = - - - b 558 “% omrr %A R4909'| |'R4901
SMC_ P20 13 12 SMC_CPU_ISENSE . = 10K 10K
“ — D P70/2N0l M2 e T am PLACEMENT_NOTE=Place R4999 close to U4900 pins N14,N15 U4900 ED) 5
« SMC_P21 <—Dli P21 P71/ANL_RI3 o SMC_CPU_VSENSE M+ PLACEMENT NOTE=Place C4920 close to U4900 pins N14,N15 hp1eH 180
4 SMC_P22 < D15 [p22 P72/AN2| P13 o SMC_GPU_ISENSE am e - P ! SMC—}}IBSASZIIG 102, 2402
4 _SMC_P23 < E12 |p23 P73/AN3| R14 o SMC_GPU_VSENSE am (3 OF 4) w1l B2 4 SMC MD1 e
o 15 o SMC_BATT TRICKLE EN L o El4 |P24 P74/AN4| P14 SMC_DCIN ISENSE G o k1 il SMC KBC MDE = <
67 a6 SMC_BATT CHG EN < E15 [p25 P75/ANS| R15 4 SMC_PBUS_VSENSE am <@ SMC_RESET L | o &3 Res+ MD - - -
MC P2 MC BATT ISENSE
. gmg_ng il Eii oy b 213 bl gMS_NB ﬁzg I;:ENSE - « SMC_XTAL A2 _|XTAL
“ — - »27 B77/ANTL P13 - SFL S5 <YL LodBSR am . _SMC_EXTAL B2 |exrar nmr| Fa o SMC_NMI am
47 23 7¢gTy LPC_AD<0> D9 |P30/LADO P8O/PME*| C > SMC_WAKE_SCI_L oD 1 2
a7 23 7, LPC_AD<1> P31/LAD1 P81/GA20| A > SMC_P81 s
<2> .
47 23 1T Egg_:g<§> A9 |p32/LAD2 P82/CLKRUN*|_B7 g PM_CLKRUN_L [oUT> 7 25 47 ETRST*|nL1 o SMC_TRST L (w7«
C a7 23 1CETY . <—» B9 |P33/1AD3 P83/LPCPD*| D6 -« PM_SUS_STAT_L G 7 s e <« NO STUFF
w723 7 CID gﬁg_ii:l‘q’lEELL > D8 |p34/LFRAME* P84/IRQ3*/TXD1| C6 > SMC_TX L [OUT> 7 43 45 46 47 AVSS( | P12 1R4902 R4998 R4903
28 7 [ITD . . - C8 |P35/LRESET* P85/IRQ4*/RXD1| A6 - SMC_RX L (I 7 42 45 46 47 vss (|—R12 10K 10K 0
o 30 [Ty PCI_CLK33M_SMC > A8 |P36/LCLK P86/IRQ5*/SCK1/SCL1| B6 4 o (OC) SMB_MGMT CLK D % % )
s INT SERIR D7 |p37/SERIRQ B R R R R R D%IFEE‘]I?‘W D%IFEE‘]I?‘W D%IFEE‘]I?‘W
e = P90/IRQ2*| K4 SMC_ONOFF_L 7 46 80 f| | @) & 402 402 402
w6 SMC_GFX_THROTTLE_L <« A5 |pao/mIo POI/TROI*| J2 o SMC_BC_ACOK Qs o s @
s ooz SMC_SYS LED < BS |P41/TMOO P92/IRQO*| J1 o SMC_BS_ALRT_L a7 e €L
" SMB_MGMT _DATA D5 |p4a2/spal P93/IRO12*| T3 o PM_SLP_S3_L Q7 25 56 40 6o - 4 906 =
. SMC_P43 <« C3 |P43/TMI1/EXSCK1 P94/IRQI3*| J4 o PM_S4 STATE L Qany 7 2 e xw smg] B
i _SMC_P44 - Bl |p44/TMOL P95/IRQ14*| H2 - PM_SLP_S5_L a7 e e
. SMC_P45 -« C2 |pas PO6/EXCL_H1 o SMC_SUS_CLK am e *
1 SMC_P46 - D3 |P46/PWX0/PWMO P97/IRQ15*/SDA0| G2 0 SMB_0_SO0_DATA D
s« @urpSMC_SYS_KBDLED . c1 |pa7/pwx1/pumM1 GND_SMC_AVSS 4 1 5
47 45 a5 43 7 (OUT} SMC_TX L - Gl |pP50
4746 45 3 7 [omy—SMC_RX L > G4 |p51
gy SMB_0_S0_CLK (OC) o o F2 |P52/SCLO
OMIT
(DEBUG_SW_1) « SMC_PAO > 83 |pao/kines/eaznc, U4900 PEO| M3 - SMC_CASE_OPEN am s
(DEBUG_SW_2) 1 SMC_PA1 > p3 PAl/KIN9*/PA2D§MC—§2§2116 PEL*/ETCK| M2 - SMC_TCK Gu] 7 e v
28 25 7 PM_SYSRST L R2_|PA2/KIN10*/PS2AC (3 oF 4) PE2*/ETDI| M1 - SMC_TDI Vonn RRLEY
s USB_DEBUGPRT_EN_L N3 |PA3/KIN11*/PS2AD PE3+*/ETDO| L4 > SMC_TDO U 7 45 47
31 16¢gry—PM_EXTTS_L<0> 0] R1 |PA4/KIN12*%/PS2BC PE4*/ETMS| L2 - SMC_TMS Gw] 7 e
PM EXTTS L<1>
B 3218 = S_ 2 |PAS/KIN13*/PS2BD PFO/IRQ8*/PWM2| M - SMC_PFO0 s
16 1B SYS ONEWIRE (OC) ¢—p M4 |PA6/KIN14*/PS2CC g -
s PM BATLOW L 0 L |oa7/kinis*/ps2cD PF1/IRQ9*/PWM3| P6 > SMC_PF1 e
> <ot = = < PF2/IRQ10*/TMOY| R6 - SMC_LID amy o w0
(DEBUG_SW_3) i _SMC_PBO > B10 [PBO/LSMI* PF3/IRQ11*/TMOX| N6 - SMC_PF3 16
25 SMC_RUNTIME_SCI_L - Al0 |PB1/LSCI PF4/PWM4| M6 > SMC_BATT ISET U o7
2 [T SMC_ODD_DETECT > D10 |pB2 PF5/PWM5|_R5 > SMC_BATT_ VSET T
5 7 GGoT} ISENSE_CAL_EN - All |pB3 PF6/PWM6|_P5 > SMC_SYS_ISET T ¢
16 31 TNy SMC_EXCARD_CP > Bll |pB4 PF7/PWM7|_ N5 > SMC_SYS_VSET e
MC EXCARD PWR E
. gMS_FY(C‘ARn_OC L B Ai; :Z PCO/EXIRQSY/THIX P bl e o ¢
“ SMC_ GFX OVERTEMP L - b1l |pe7 PG1/EXIRQ9*/TMIY| RO =SMC_SMS_INT Gl ° NOTE: SMS Interrupt can be active high or low, rename net accordingly.
O — = > PG2/EXTRQ10*/SDA2 SMB_BSA_DATA " If SMS interrupt is not used, pull up to SMC rail.
52 U SMC_FAN_0_CTL - G1l4 |PCO/TIOCAO/WUES* PG3/EXIRQ11%/SCL2| P8 SMB_BSA_ CLK 18
— 52 um—SMC_FAN_1 CTL - G15 |PC1/TIOCBO/WUE9* PG4/EXIRQ12*/EXSDAA| RS 0 SMB_A_S3_DATA G
w6 oum—SMC_FAN_2_ CTL - G13 |PC2/TIOCCO/TCLKA/WUE10* PG5/EXIRQ13*/EXSCLA[ M SMB_A_S3_CLK 1
s ooz SMC_FAN_3 CTL - G12 |pPC3/TIOCDO/TCLKB/WUE1l* PG6/EXIRQ14*/EXSDAB| P7 <«—» (OC) SMB B SO_DATA G«
52 [T SMC_FAN_0_TACH > H14 |PC4/TIOCALl/WUEL2% PG7/EXIRQ15%/EXSCLB|_R Q SMB_B_S0_CLK CED
MC_ FA 1 TACH
52 I SMC_FAN_1_TAC > H15 |pPC5/TIOCB1/TCLKC/WUEL3* PHO/EXTRQ6*_E1 o SMC_PROCHOT o <
6 [T SMC_FAN_2_ TACH > H13 |PC6/TIOCA2/WUELl4* B 10D
SMC_FAN_3_TACH Y Hl2 |pc7/T10CB2 /TCLKD/WUELS* PH1/EXTRQ7*| E3 »> SMC_THRMTRIP e
= — - PH2/FWE| K2 - SMC_FWE am OMIT
s oy SMS_X_AXIS > M1l |PDO/ANS PH3/EXEXCL|_C4 > ALS_GAIN U 7 34 54
s Omy_SMS_Y_AXIS > P11 |pp1/AN9 pH4| D4 - SMC_PH4 B U4900
55 [T SMS_7Z_AXIS > R11 |PD2/AN10 PH5| B3 > SMS_ONOFF_L oD 5 SMC_H852116
SMC_ANALOG_ID BGA
a5 . _ - N1l |PD3/AN11 (4 oF 4) SMC
4 SMC_NB_CORE_ISENSE P10 |PD4/AN12 NC a3 | 12l F1s NC
o SMC_NB_1V8_ISENSE > R10_|pp5/AN13 NG zzg zszAM NG SYNC_MASTER=T9_NOME SYNC_DATE=12/21/2006|
ALS LEFT 7 [
> ALS RIGHT -»> Eig izj;izi: NC X3 |ncz nc1a|_c12 NC NOTICE OF PROPRIETARY PROPERTY
> I — - 1
NC L3 N3 Neis Cl0 NC THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
NC N4 NC4 NC16 Cc5 NC igg;gg'ﬂ;OO;ﬂ%FggELS%)ilﬁgTER, INC. THE POSSESSOR
Eg E7 SCZ Nci; :8 Eg I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
NC M12 Nz'/ 5219 E4 NC II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
NC M13 |ncs Nc20| _H4 NC
NC L12 |nNco Nc21| M9 NC SIZE | DRAWING NUMBER REV .
NC K15 _|nc1o Nc22| N8 NC D 051-7261 A.0.0
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SMC R £ "Butt " / B t Det £ SMC_FAN_2_CTL — TPE_SMSC_;‘AN 2_CTL . .
—— MAK] BASE: 'RUE
ese utton rownou etec  sMc_FaN 2 TacH — “Tp-chC FAM_2_TacH SMC FSB to 3.3V Level Shifting
— - — MAKE_BASE=TRUE
. SMC_FAN_3_CTL - TP SMC_FAN_3_ CTL
1645 s =PP3V3 S5 SMC — - — MAKE_BASE=TRUE 1 s _=PP3V3_S0_SMC
. SMC_FAN_3_TACH - TP _SMC_FAN_3_TACH
— - — MAKE_BASE=TRUE 1
C5000: 'R5000 - SMC_GFX OVERTEMP L - TP SMC GFX OVERTEMP L R750060
0. luF f— 2 1K - - = MAKE_BASE=TR s _=PP1V05_S0_SMC_LS &
8% 17 VDD 5% 4 _SMC_GFX_THROTTLE_L - TP_SMC GFX THROTTLE_L npen
CERM 2 Us5000 ﬁﬂélﬁ‘{;" = = MAKE_BASE=TRUE R5061 TO SMC
RNSUDI0AT | 2402 o0
- . SMC_BATT VSET — TP _SMC_BATT VSET - .
D SMC_MANUAL_RST L s/ cp ouT[L SMC_RESET L zmy 7 55« — — — FMARE BASE=TR 16w
NC __4|NC . _SMC_SYS_VSET __ TP _SMC sys _VSET b
GND - - — MAKRE_BASE=TRUE 2
1
((:,5(91%% L 3 CRITICAL .- SMC_Pl14 __ TP SMC Pl4 CPU_PROCHOT BUF 2 MMDT3904XF
° 198 1 - — MAKE_BASE=TRUE SOT-363-
M) s _SMC_P20 — TP_SMC_P20
CE5y = — MAKE_BASE=TRUE TO CPU R:_;_) 03?{2 p 3Q5060
- swc_p21 =I5 SN B2 " D CRU_PROCHOT Ly 1/ * CEU_PROCOT L R_*{{"" ) it 3oguxr
5 SMC_P22 __ TP _SMC_P22 170w o
- - — MAKE_BASE=TRUE MF-LF 4
- s _SMC_P23 — TP SMC_P23 3 0z
— — MAKE_BASE=TRUE 9
. _SMC_P2 ___ TP _SMC P2
SMC_P26 — MAKE:EA E:mus 2N7002%W X-F L
. SMC_P27 — TP SMC_P27 -363 5 SMC_PROCHOT (s =
. . " n — —BASE=TRUE —
I SMC Crystal Circuit Debug Power "Button . _SMC_P43 __ TP SMC P43 .
— MAKE_BASE=TRUE
. _SMC_P44 — TP_SMC P44
— MAKRE_BASE=TRUE .
c ?SOP%O .+ _SMC_P46 — TP SMC Pd6 =
— MAK] BASE=TRUE
s _SMC_XTAL i 1[2 e e w0 . SMC P62 _ Tp sMc P63 o123 16 10 PM_THRMTRIP_L
- | - — MAKE_BASE=TRUE
CRITICAL S 4 SMC_P63 — TP _SMC P63 6
Y5010 CERM — MAKE_BASE=TRUE
402 . _SMC_P64 - TP _SMC_P64 505
20 '59(9}35{5%4 == - — MAKE_BASE=TRUE 2N7002%W—X—F
2 C5011 . _SMC_P81 TP SMC P81 SOT-363 SMC_THRMTRIP -
15pF — MAKE_BASE=TRUE -
i _SMC_EXTAL 1]]2 s _SMC_PFO TP_SMC_PF0 1
’ | | L = — MAKE_BASE=TRUE
S = 4 _SMC_PF1 — TP _SMC_PF1
R — = — MAKRE_BASE=TRUE .
C 202 =
w155 =PP3V3_S5_SMC
R5095 ot —
. SMC_EXCARD OC_L 1 2 EXCARD L o
— — Y CARD_OC_ : s _SMC_PAO R5091 100K : 2
‘7 »%ZIE'{?’ 5 _SMC_PA1 R5092 100K . 5% 1/16W MF-LF 402
SMC A REF Suppl 402 . _SMC_PBO R5093 100K . , 5% 1/16W MF-LF 402
} . SMC_SUS_CLK - SUS_CLK SB 2 5% 1/16W MF-LF 402
— — — MAKE_BASE=TRUE
?;;IOC;E w0 16 45 7 _SMC_ONOFF_L R587(1) 10K 1 2
s 15 _SMC_LID R5071 100K . o 5% 1/16W MF-LF 402
. =PPVIN_S5_SMCVREF REE3133 PP3V3 S5 AVREF SMC ., « SHC_P45 =i mhenorRuE D OB © . SuC_FwE R5072 10K 1,z 5% 1/T6W MF=Tra0z
1IN ouT|_2 ﬂﬁﬂgggxg%' = 2 mm wras 437 _SMC_TX L R5073 10K . , 5% 1716W MF-LF 402
GND ’ v 745427 _SMC_RX L R5074 100K, p 5° 1/16W MF-LF 402
3 1C5026 — = 5% 1/16W MF-LF 402
—— 0.01UF ONEWIRE_PU
> i 45 1 _SYS_ONEWIRE R5075 2.0K . P
65" s 45 _SMC_BS_ALRT L R5076 100K . , 5% 1/I6W ME-LF 402
1C5020 | C50251: . SMC_TMS R5077 10K . 5% 1/T6W MF-LF 402
J 00.47UF 10%5 f— . R 4w 15 » _SMC_TDO R5078 10K . , 5% 1/16W MF-LF 402
2 8.3V 6:3V , I N GD C t ) ey SMC_TDT R5079 10K . , 5% 1/16W MF-LF 402
GERM-XS5R 3R A PWR lrcu l o s SMC TCK R5080 10K : , 5% 1/16W MF-LF 402
GND SMC — 5% 1/16W MF-LF 402
AVSS a5 45 58
PART NUMBER | ALTERNATE FOR| BOM OPTION REF DES | COMMENTS: MINA NE%K‘W%BTg_g 2 mm T i s _=PP3V3_S0_SMC
PART NUMBER VOLTAGE=0V - s _SMC_P67 R5094 10K 2
NO_STUFF . SMC_PF3 R5081 10K . , 5% 1/16W MF-LF 402
35381381 35381278 ALL Intersil ISL60002-33 5(?09{97 s SMC:PGO Q5096 10K 1 2 5% 1/16W MF-LF 402
° . _SMC_PH4 R5082 10K , 5% I/T6W MF-LF 402
.qu-lf.}' - 5% 1/16W MF-LF 402
2402 R5098
« (gm PM_LAN_PWRGD 1 2 ALL_SYS PWRGD (s as e
02 o s SMC_BATT_TRICKLE EN L R5083 10K , 2
. . ¢ 1» _SMC_BATT_CHG_EN R5084 10K p 5% 1/16W MF-LF 402
System (Sleep) LED Circuit +1 45 w0 o _SMC_ADAPTER_EN R5085 10K , , 5% 17IGW NE-LF 407
. _SMC_CASE_OPEN R5086 10K . p O% 1/16W MF-LF 402
= O Q 5% 1/16W MF-LF 402
=PP5V_S3_SYSLED 6757 45 5 _SMC_BC_ACOK R5087 470K 1 2
5 - 45 3 _SMC_EXCARD_CP R5088 10K , 5% 1/16W MF-LF 402
745 25 7 _PM_SUS_STAT L R5089 100K : p 5% 1/16W MF-LF 402
— w52, PM_SLP_ S5 L R5090 100K . p 5% 1/I6W MF-LF 402
Rg 033711 'R5030 = - 5% 1/16W MF-LF 402
.37K 100
1180 3916w . ] ] =
MF-LF =
AR ol S5 Rail PWRGD Circuit
SYS_LED ILIM Reports when 5V S5 and 3.3V S5 are in regulation
SYS_LED_I,_VDIV 1 %ﬁ%%ig , =PP3V3_S5_S5PWRGD
R50321 'R5045
J09R ok SMC Support
fE) SYS_LED_ANODE 750 5
A pYALa — = D%Zlg(g SYNC_MASTER=M75_MLB SYNC_DATE=04/25/2007
402 ]
402 NOTICE OF PROPRIETARY PROPERTY
SYS_LED_L o =P5VS5_PGOOD —
TPS51120 PGOOD threshold 87-93% (4.35 - 4.65V) EROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
6 =P3V3S5_PGOOD — . _RSMRST PWRGD ooy« AGREES TO THE FOLLOWING
5032 TPS51120 PGOOD threshold 87-93% (2.87 — 3.07V) - MARE_BASETTRUE T TO MAINTAIN THE DOCUMENT IN CONFIDENCE
7002 1 c5045 II NOT TO REPRODUCE OR COPY IT
s Iy SMC_SYS LED SOT23-LE 0.0022UF III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
! — 10%
2 gg‘l{M SIZE DRAWING NUMBER REV.
402
D 051-7261 A.0.0
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i

ool < | FWH_INIT L
oL ol - PCI_CLK33M_LPCPLUS (7 s
w2 r¢gry_ LPC_AD<0> oL 5 ole LPCPLUS 3
o5 23 1¢CgTy LPC_AD<1> o ol® o o | LPC_AD<2> B 7 0 05190 <0\s  cpy INIT LS3V3
s v o o | LPC AD<3> e MMDT3904XF _ _
o -—> — D s SOT-363-LF é/‘_/ LPCPLUS
w2 1 > LPC_FRAME_L ulg ol )
4525 7 oymy PM_CLKRUN L 85 ol ¢ o | INT SERIRQ D e LP%PILS% ¢ R5190
. BOOT_LPC_SPI L 15 ol - PM_SUS_STAT_L ] 7 75 4 4 MMDT3904XF 2 CPU_INIT R L 1 2 CPU_INIT L G o 23 82
o s SMC_TMS u[Jole SMC_TDI U 7 45 1 80T-363°LF s
20 7 (o DEBUG_RESET_L Blo ol e SMC_TCK [OUT 7 45 45 B MESLE
7 U 2 MC_RESET L o
S—gggT—L 2o o ——» gMS—NMi = [oUD> 7 > < PLACEMENT NOTE=Place R5190 to minimize CPU INIT L stub
w07 — o - — oD 7 = -
. SMC_MD1 a0 ole o SMC_RX_L e | PracEMENT NoTE Place 05190 close to R5190
w6557 D> SMC_TX_L ol o ol o> 1
29 o 30 > LINI’)A("A'RD_GPIO o 7 25

LPC+ Connector

CRITICAL
LPCPLUS

J5100

QT500306-L021-9F
M-ST-S1

31 32

, =PP3V3_S5_LPCPLUS
, _=PP5V_S0_LPCPLUS

FWH INIT L Generation

, =PP3V3_S0_LPCPLUS

LPCPLUS LPCPLUS
'R5192 'R5191
330 1.3K
5% 5%
1/16W 1/16W
ME-LF ME-LF
5402 5402

51650394

LPC+ Debug Connector

SYNC_DATE=12/04/2006

SYNC_MASTER=M75_MLB
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1

ICH8-M SMBus Connections

, =PP3V3_S0_SMBUS_SB

SMC "0

SMBus Connections

, =PP3V3_GPU_SMBUS_SMC_0_S0

1 1 . 1 1 1 1
ICH8-M R52007) [R52011  Clock Chip SMC R5250°) [R5251 GPU Temp (Ext) SMC R5270°] [R5271 Top-Case
U2300 1Ag§ 1;mw CY28545-5: U2900 U4900 1/2% ?§6w TMP401: U5550 U4900 1;£§ ?§mw J9600
(MASTER) MF-LF MF-LF (Write: 0xD2 Read: 0xD3) (MASTER) MF-LF MF-LF (Write: 0x98 Read: 0x99) (MASTER) MF-LF MF=. TMP275
402, 5402 402, 2402 402, 2402 (Write: O0xX9E Read: O0x9F)
s 2s SMB_ CLK — SMBUS _SB_SCL =SMBUS_CK505_SCL 2 » SMB_0_S0_CLK —ss SMBUS SMC 0_S0_scr — =SMBUS_ GPUTHMSNS_SCL s: » SMB_A S3 CLK —s: SMBUS SMC A _S3_SCIL =I2C_ TOPCASE_ SCL 50
- — MAKEiBAS'Ef:TRUE — - - - - MAKE BAS'E'— — - - - - MAKE BAS'E— - -
s 2s SMB_DATA — SMBUS _SB_SDA — =SMBUS_CK505_SDA 2 + SMB_0_SO0_DATA —ss SMBUS SMC 0_S0_SD. — =SMBUS_GPUTHMSNS_SDA s:  SMB_A S3 DATA —s: SMBUS SMC A _S3_SDj =I2C_ TOPCASE_ SDA 50
- — MAKEiBAS'Ef:TRUE - - - - MAKE BAS'E'— — - - - - MAKE BAS'E— - -
] ] |
" n
SO_D}};IOB;I A GPUGE';I;?&I_H%BO(OEnt) Left I/O SMBus Connections: Left I/0 Board
(Write: O0xAO0 Read: O0xAl) (Write: O0xX9E Read: O0x9F) Left ALS — TMP106 ( See J‘I%é(f)ole )
=I2C_SODIMMA_SCL = — =GPU I2CS_SCL E (Write: 0x92 Read: 0x93) =SMBUS_LIO_SMC_SCL
— — M35B - TMP106 = — = “
— =I2C_SODIMMA SDA = — =GPU_I2CS_SDA 75 -
— — ’ — = = (Write: 0x90 Read: 0x91) =SMBUS_LIO_SMC_SDA .,

SMC IIAII

, =PP3V3_S3_SMBUS_SMC_A_ S3

SMBus Connections

NOTE: SMC RMT bus remains powered and may be active in S3 state

SO-DIMM "B"
J3200
(Write: OxA4 Read: OxA5)

=I2C_SODIMMB_SCL s

=I2C_SODIMMB_SDA s

o SMC R542 879<1 11}57%8 1 Battery =SMBUS_REMTHMSNS_SDA =
. (M[KlngOEOR) pvEL e (Write: OxJ1669 SROead: 0x17)
Left I/O SMBus Connections: Left I/O 402;|  |402
J3400 s SMB_BSA_CLK —ss SMBUS SMC BSA_SCL — =SMBUS_BATT_SCL , -,

ExpressCard Slot
(Address determined by ARP)

SMC

"Battery A"

SMBus Connections

, =PP3V42_G3H_SMBUS_SMC_BSA

(See Table)

.» SMB_BSA DATA

MAKE_BASE=T

57

—ss SMBUS SMC BSA_SDA —
MAK —

E_BASE=T,

=SMBUS_BATT_SDA ,

(Write:

Remote Temps
EMC1045-5: U5500

=SMBUS_REMTHMSNS_SCL s

0x98 Read: 0x99)

SMC IIBII

SMBus Connections

—  =SMBUS_LIO SB SCL . \‘

—  =SMBUS_LIO SB SDA . . =PP3V3_S0_SMBUS SMC_B_ S0

SMBus Connections

SMC "Management"

SMC
U4900
(MASTER)

R5261 CPU Temp

EMC1043-5: U5570
(Write: 0x98 Read: 0x99)

The bus formerly known as "Battery B"
. =PP3V3_S3_SMBUS_SMC_MGMT

ICH8-M ME SMBus

, =PP3V3_S5_SMBUS_SB_ME

Connections

5%
16w 1/16W
—LF ME-LF
402, 2402

«» SMB_B_S0_CLK
. SMB_B_SO0_DATA

=I2C_CPUTHMSNS_SCL -,
=I2C_CPUTHMSNS_SDA .,

—ss SMBUS SMC B_S0_sScCI
MAKE_BASE=T

—ss SMBUS SMC B_SO0_sSDj
MAKE_BASE=T.

SMC
U4900
(MASTER)

1
5791 SMS

U5900
(Write: 0x30 Read: 0x31) \‘

R5290"
7K

ICH8-M
U2300
(MASTER?)

R5230"
K

5 s SMB_MGMT_CLK —ss SMBUS SMC MGMT_SCL —
1/16W - - MAKE_BASE=T! —

s SMB_MGMT_ DATA —ss SMBUS SMC MGMT_SDA —

MAKE_BASE=T.
s 2s SMB_ME_CLK — SMBUS_SB _ME_SCL |
- — MAKE_BASE=TRUE
s 2s SMB_ME_DATA — SMBUS_SB ME_SDA
- — MAKE_BASE=TRUE

=I2C_SMS_SCL ss
=I2C_SMS_SDA .

Battery Charger
TMP106:U5750
(Write: 0x92 Read: 0x93)

=SMBUS_TMPSNSR_SCL ;

=SMBUS_TMPSNSR_SDA ;

SMBus Connections
A SYNC_MASTER=(MASTER)

SYNC_DATE=(MASTER)
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CPU Voltage Sense / Filter

=PPVCORE_S0_CPU Xw5309

12 118

1 2

Place short near Ul000 center

XW55359

1 2

=PPVCORE_GPU_REG

76 49 8 7

Place short near U8000 center

R45 309
CPUVSENSE_IN 43k SMC_CPU_VSENSE T
1%
frias 1C5309
a0 ——0.22UF
—T1— 20%
2 6.3V
XS5R
402
GND_SMC_AVSS s 46 15 54
Place RC close to SMC
GPU Voltage Sense / Filter
R45 359
GPUVSENSE_IN 423K SMC_GPU_VSENSE [ouD
1%
frias 1C5359
a0 —— 0.22UF
T 20%
2 6.3V
X5R
402
GND_SMC_AVSS s 46 15 54

NB GFX Current Sense Filter

Place RC close to SMC

Enables PBUS VSense divider when high.

CPU Current Sense Filter

» [

R5365
s [zmy_ NBGFXCORE_IOUT AR3K SMC_NBGFXCORE_ISENSE ,,
1%
1/16W
F-LF 1C5365
0z 0.22UF
20%
2 6.3V
X5R
402

Place RC close to SMC

i SMC_NBGFXCORE_ISENSE SMC_ANALOG_ID ouT
MAKE_BASE=TRUE - — - -

NB Core Current Sense Filter

RS 370
s oy NBCORE_IOUT iy %
1%
frida 14 1C5370
402 —— 0,22UF
—T 20%
2 6.3V
XS5R
402
GND_SMC_AVSS s 46 a5 51
Place RC close to SMC

87

SMC_NB_CORE_ISENSE rom s

=PP5V_S0_ISENSECAL

o s > IMVP6_IMON

ISL9504A
R5330
cpuvcore_tour 43K SMC_CPU_ISENSE [
1%
a4 1C5330
402 —— 0.22UF
ISL9504B | T 2%
i
R5331 02
A R3K |_GND_SMC_AVSS ., 1 1 =

1% Place RC close to SMC

GPU Current Sense Filter

PBUS Voltage

Q5315
FDG6332C_NL
8C70-6 —

, _PPBUS_G3H

R5315"

PBUSVSENS_EN_DIV,

PPBUS G3H

R5316*

PBUSVSENS_EN_L

¢« ~=PBUSVSENS_ EN 2

DCIN Current

Sense & Filter

VSENSE

1 C5385

Sense Filter

R5380
s rory_ LIO_DCIN_ ISENSE 1% p) SMC_DCIN_ISENSE (rmm
1%
fraas 1 C5380
402 ——0.22UF
T 20%
2 6.3V
X5R
402
GND_SMC_AVSS .5 46 45 54

Place RC close to SMC

NB 1.8V Current Sense Filter

Rthevanin =

SMC_PBUS_VSENSE {5y s

4573 ohms

GND_SMC_AVSS 5 a6 45 54

Place RC close to SMC

Battery (PBUS) Current Sense Filter

R5390
LIO_BATT ISENSE 423K

SMC_BATT_ ISENSE ST 5

=
1%
1/16W
MF-LF
402

1C5390
— 0.22UF

>
X o
GO
%

GND_ SMC_AVSS s a6 45 54

Place RC close to SMC

S0/GPU 1.25V Current Sense Filter

Place RC close to SMC

Place RC close to SMC

Current Sense Calibration Circuit

as 7

ISENSE_CAL_EN

Switches in fixed load on power

327
0.1UF
1 2
20%
10v —
CERM =
402
5 SNNglchGlstcKREA R513K2 8

4+ ISENSE_CAL_EN_LS5V_R

2

sC70-5
1

5%
1/16W
MF-LF

402

1

ISENSE_CAL_EN_LS5V

=PPVCORE_S0_CPU_REG

5987

R5320*
T oo
1/4w

MF-LF
1206,

CPUVCORE_ISENSE CAL
MIN LINE WIDTH=0.50 mm
MIN_NECK_WIDTH=0.20 mm

CRITICAL

76 49 8 7

supplies to calibrate current sense circuits

=PPVCORE_GPU_REG

R5322*
gy
1/4w

MF-LF
1206,

GPUCORE_ISENSE_ CAL
MIN LINE WIDTH=0.50 mm
MIN_NECK_WIDTH=0.20 mm

5

CRITICAL

05322
FDM6296

MICROFET3X3

wlF o
.

R45375 R45335 R45340
7 [y GPUVCORE_IOUT 423K SMC_GPU_ISENSE  [mm . s oy P1V8_S3_IOUT 423K SMC_NB_1V8_ISENSE . s [y P1V25_SOGPU_IOUT 423K, SMC_NB_1V25_ISENSE pum
1% 1% 1%
e LEE 1C5375 e LEE 1C5335 e LEE 1 C5340
402 —— 0.22UF 402 —— 0.22UF 402 — 0.22UF
—T1— 20% —T1— 20% —T1— 20%
6.3V 6.3V 6.3V
2 x5R 2 x5R 2 X5R
402 402 402
GND_ SMC_AVSS s a6 45 54 GND_ SMC_AVSS s a6 a5 sa GND_ SMC_AVSS s a6 45 54
Place RC close to SMC

Current & Voltage Sensing

SYNC_MASTER=M75_MLB

SYNC_DATE=03/19/2007
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6 5 4 3 2 | 1

, _=PP3V3_S0_CPUCOREISNS
R514010 =PP3V3_S0_NBGFXCOREISNS ,
PP3v3_ S0 NBGFXISNS_VCC 1 2
MIN-REERWIBFH=0 : 2am™ i
VOLTAGE=3.3V ° Liew
1C5410 402
0.1UF
1%
Bt
R5402
D  my_ IMVP6_VO 140:2%  cpucorersns_p 1
NO STUFF % « @ GFXIMVP6_VO 2| =
C5403 1 é{%g‘%’ NBGFXISNS_R1_N 1 v INA326EA-250
0. 1%5 f— CPUVCORE_IOUT rym 45 uUs4 16— 6 NBGFXCORE_IOUT  ym, 4
CERM 2 IR5411 8lm7 ng~ CRITICAL
402 R5403 1C5401 2.0K 304
% mmy_ IMVP6_DROOP 149:2%,  cpucorelsns n == JgtUF 1716w b
NO STUFF S 2 cﬁ‘gm L4677 NBGFXISNS_R2
C5404 1 Mb L2 402
0.1UF 402 NBGFXISNS_R1_P 1
P w GFXIMVP6_PHASE_VSUM R5412 54121
CERM 2 = - - 100K o7p01UF ——
. 1% .
402 Gain = 100:1 1/16W 18% 77
ME-LF CPRM 2
2402 402
CI;;ZIZC‘:L CRITICAL
+ =PRVCORE_S0_NBCOREISNS 0.002 =PPVCORE_SO_NB_R . R5420 _ -pp3v3_S0_NBCOREISNS , . _=PP1V25_ENET_ISNS R R5435 =PP1V25_ENET_ ISNS . R5430 -
2 __PP3V3 SO0 NBCOREISNS vCC 1,30 » - - - - 10-002 - - 1 =BR3V3 S3 PIVZSISNS .
MIN-RELRWIBFHS 2am™ 1%
C VOLTAGESs. 3y o4 1716w
1C5420 402
0.1UF
10%
2 g
2 XW5 4 2 6 ] 402
2
XW54 25;”38] 1 = XW54 35«’8] 1 L
) NBCOREISNS N 2| N[ ;
NBCOREISNS R1 N gy VN JRR326EA-250 ! F1V2SISNSN z Vi INA326EA-250
S R SO CORE IOUT P1V25ISNS_R1_N 1eys INa
‘R5421 8 5420 CRITICAL “ U543 > PLV25_SOGPU_IOUT g,
§SOK |7 R2 1R5431 8lg1¥ pp~ CRITICAL
. + 270K 31y
g
1/16W
¢ NBCOREISNS R2 21;15‘5LF P1V25ISNS_R2
SREIS ‘R5422 1 P1V25ISNS_R1_P B
.. NBCOREISNS_P R ook C542% . P1V25ISNS_P 11‘655%32 C54321
Gain = 100:1 116w . _ 1% 0'001P§ _—
ME-LF Gain = 165:1 1/16W 50V
5402 ME-LF CBRM 2
2402 402
CRITICAL
s _=PP1V8 S3_ISNS_R =PP1V8_ S3_1ISNS s R51%4 0 —PP3V3_S3_P1VSISNS X
, PP3V3 S3 P1VSISNS_ VCC 1 2
MIN-REERWIBFH=0 20 i
C5446 VOLTAGE=3. 3V . 1 /T
202UF 1C5440 402
g%y 0.1UF
CERM-X5R 10%
805-3 ;gg
2 XW5 4 4 6 ] 402
XW54450] ) 4
SM -
— ) P1VSBISNS_N NN
P1V8ISNS_R1_N 1 gy VN INA326EA-250
> P1V8_S3_IOUT
a4ab > _S3_ oD
'R5441 8 E? sz CRITICAL
2.0K 3y
1716w 3
402" P1V8ISNS_R2
P1VBISNS R1 P
. PIVBISNS_P 'R5442 54421
- 100K o7po01ur
. = . 1% - 18% PR .
Gain = 100:1 st <30V 2 Current Sensing
2 402
A SYNC_MASTER=M75_MLB SYNC_DATE=03/19/2007
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CPU T-Diode Thermal Sensor

, _=PP3V3_ S0_CPUTHMSNS R5570
1 2 PP3V3 SO CPUTHMSNS_R
MIN LINE WIDTH:
oy UoNNECEWIETE-8:33 ]
D METLF p 105570 NB Thermal Diodes Not Used
CPU_THERMD_P Us570 — ?8'%1“F (TC opP )
10 T _ » i )
EMC1043-5 2 CERM 20¢pry =NB_TDB_FORCE
C55801 1ppr  MSOP e w{sry =NB_TDB_SENSE —
(TCOD) i70pr i smerx =I2C_CPUTHMSNS_SCL _(gr -g>_=NB_TDE_SENSE _—
198 MDATA| 7 =I2C_CPUTHMSNS_SDA . . =NB_TDE_FORCE
c§1§§ 2 o2 D D _IDE_ =
10 oz CPU_THERMD_N 4lpyz CRITICAL 1
GND

5
CRITICAL

J5590
BM02B-ACHKS-GAN-TF-LF-SN-M

sy s ; CPUTHMSNS_D2_P =

1 C5590 1
(Tth) @: 0.0022uF ——
z i
(Reserved for CPU heatpipe sensor) T CERY 2
O 4 - CPUTHMSNS_D2_N
, =GND_CHASSIS J5590
51850487

c GPU/Heat Pipe & Bottom Case Skin Thermal Sensor

(ThOH)

CRITICAL
J5510 =PP3V3_S3_REMTHMSNS R5500
. _S3_]
BMO2B-ACHKS-GAN-TF-LF-SN-M 1,47 2 pp3v3 s3 REMTHMSNS R
3 1/51%6W Mlg ECKWJW%DTE 8 %g mm
() MEE%‘F VOLTAGE=3.3V
[ 1 ., RSFSTHMSNS_D_P
( ThlH ) ,Placement note: ‘ >
— Place on left side of fan cutout NO STUFF 6 1C5500
Co st s s s 4 1C5510 C5511: VDD ::gg'%luF
O i8FF 0.0022uF —— U5500 2 &8y
E 2 3nfu LA EMC1043-5 402
= 402 402
51850487 i sucLr|8 =SMBUS_REMTHMSNS_SCL e
+ RSESTHMSNS D N Z o MDATA =SMBUS_REMTHMSNS_SDA ¢
51 HSTHMSNS_D_P
C;;gIZCSL : ‘;“ CRITICAL
| NO STUFF
BMO02B-ACHKS-GAN-TF-LF- -M GND
02B-ACHKS AN SN 5520 C5521 : ;
O3 0.0022uF
2 EXM CE§X 2
.
( TGOH ) 'Placement note: | 1 402 402
B Place near GPU ‘ 2 . - HSTHMSNS_D_N =
4 S s = = = - = = = - T
O——t 'Placement note: ' Placement note:
= Keep 2 caps as close to } Keep 2 caps as close }
| - | ; -
51850487 _connectors as possible _to IC pins as possible
GPU Die Thermal Sensor
I , =PP3V3_S0_GPUTHMSNS .
GPU_TMP401 GPU_TMP401 GPU_TMP401
C5550! R5551' |'’R5552
0.1UF 10K 10K
183 5% 5§
xop 2 Lyiew 1716w
( TGOP ) 402 402, 462"
GPU_TMP401 -
R5560 GPU_TMP4011 CRITICAL
%1 71 (oom GPU_TDIODE P 1 492 24 cPUTHMSNS_D_P VDD ,
- - 1 ALERTY/| 6 GPUTHMSNS ALERT 1|
oy |, SRO_TMR40L US55 0T _ALERT Thermal Sensors
Mio5T 2 «+4 GPUTHMSNS THM L
0.001UF D+ THM _ [ - :
A ( TGOT ) GPU TMP40 14 3 TMP401 SYNC_MASTER=M75_MLB SYNC_DATE=03/19/2007
5 2 Eggu ) Msop stk 8 =SMBUS_GPUTHMSNS_SCL D OTICE OF PROPRIETARY PROPERTY
R%g’QG 1 02 spara| /___=SMBUS_GPUTHMSNS_SDA G N
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C Left Fan Right Fan

,, =PP5V_S0_FAN_LT , =PP5V_S0_FAN_RT
, =PP3V3_S0_FAN_LT , =PP3V3_S0_FAN_RT
CRITICAL CRITICAL
R5650* SM04B-ACH R5660° SM04B-ACH
47K MgRT—SM 47K MgRT—SM
1/12w : ) 1/12(‘5 : )
MF-LF MF-LF
R5655 402, 1 R5665 402, 1
= ooz SMC_FAN_0_TACH 147K, FAN LT TACH 2 « oum SMC_FAN_1_TACH 27K, FAN RT_TACH 2[5
3 3
1 /51%6W 4 1 /51%6W 4 O
EoLF osF QO
R5651! 6 R5661! 6
100K —O) 100K 2 —O)
1/180 05660 1718w 05660
wwL 27002DW-X-F 51850369 g, /\DggyW4J 51850369
s oy SMC_FAN_0_CTL s\ T s ,FaN LT PUM = s x> SMC_FAN_1_CTL [ 8 To/s  ,FAN RT PuM =
Fan Connectors
A SYNC_MASTER=M75_MLB SYNC_DATE=12/04/2006
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Battery Current Sense

& CHGR_CSO_R_P

& CHGR_CSO_R_N

- o oo
‘Placement Note:
Place near R8308

|

DCIn Current Sense

67 _CHGR_CSI_R_N
67 _CHGR CSI_P
3| 4|
' VIN+ VIN-
)
U5715
s =PP3V3_S0_PBATTISENS a

INA193
[

v+ S0T23-5

oo oo
Placement Note: ! 3 4
1 8307
, Place near R | VIN+ VIN-
T )
U5705
s =PP3V3_S0_PDCISENS o INA193
ouT t LIO_BATT ISENSE 5| v+ SOT23-5 Gym|1 LIO_DCIN_ISENSE
CRITICAL
RITICAL
1e5715 1cs705 | CRITIC
1uF 1uF
10% GND 10% GND
6.3v 6.3v
2 crru 2) 2 CprM 2|
102 102

Battery Charger Thermal Sensor

s _=PP3V3_S0_TMPSNSR

1 1
¢ R5751
v+ 0
U5750 16w
TMP106 ME-LF
WCSP-6 ,402
15 =SMBUS_TMPSNSR_SDA Al |gna A0|_C2 TMPSNSR_20
Temp Sensor has address x92,x93
_ CRITICAL lﬁzg '7?
s =SMBUS_TMPSNSR_SCL _ B1 » ALERT|_B2
0
16w
GNDS 1¢5750 MEZLF
A2 —— 0.1uF 2402
— 0%
" p1 B 2 Ceaw
Place sensor on
| bottom side | 402
| near L8300 and_
08301 and Q8302
| |

(TmOP) R:0x93,W:0x92

Current & Thermal Sensors

SYNC_MASTER=(MASTER)

SYNC_DATE= (MASTER)
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Right ALS Cir it
, _=PP3V3_S3_RTALS
D C58051
0.10F ——
8% 5
CERM
402
.
Left ALS Filter crrrzcan
RTALS_OP_IN and RTALS_OP_COMP need to be matched U5805
6
M2 36uTT R5810
. ) ) R5801 1 ars_rr our 1% 23% ALS_RIGHT [om s
Left ALS circuit has 1K series-R 1K < - pr =
R5§30 RTALS_PHOTODIODE 1 y 2 _RTALS_OP_IN b ovs »145;%122“' 105810
oo LTaLs our AR | ars 1EFT 1M —L g 22UF
= - Py - = 1| CRITICAL HpoTE - oy,
— 1/16W PD5800 X5R —
ME-LF 1C5830 RN R5800* e
402 05,22UF " BS520E0F 5.1M 771%5081%9 - GND_SMC_AVSS s 46 40 54
.3v TH 2E S —— 20% 1 -
2 %25 ) B S T, B8 c58061 |R5806
402, 102 0.22UF —— 120K
GND_SMC_AVSS .5 46 4 sa 623 T S 116w
= = %2R 2 MF-LF
L 302 2402
L RTALS_OP_COMP ,
R5808" 'R5807
1K 15.0K
1% 1?
1/16W 1/16wW
MF-LF MF-LF
102, 2402
C RTALS_GAIN_L
5808
7002
SOT23-LF
Keyboard LED Driver
CRITICAL
. _=PP5V_S0_KBDLED 10UH-0.58A
1YY Y ) 2 KBDLED SW
DE2812C-SM  MIN NEORWIDTH=0:35 M
c5 8 5 0 1 SWITCHiNODE=TRUE
-
108 —— VIN
189
805 sw.3
« om>__SMC_SYS_KBDLED 6|crRe LEDLS KBDLED_ANODE _gom 0
CRITICAL
_— R5852" U5850
10K LT3491
1/16W DFN
MF-LF
402
CAP|
THRML
GND PAD
~ ~
o — KBDLED RETURN (7 o
| WF: This circuit does not use return, can tie cathode to GND on topcase flex ALS Support
A SYNC_MASTER=M75_MLB SYNC_DATE=12/04/2006
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. =PP3V3_S3_SMS APN:338S0354

SMS_MOT_EN 1C5900
C R5 91%21 11(?590 1 el ?8.%1uF C
v
it P ? g
M5, 2402 U5900
KXPS5-2050 =
Lea x 7 SMS_X_AXIS g s
CRITICAL vy|8 SMS_Y_AXIS g .
2cfcs* 2l 9 SMS_Z_AXIS ”
3 |aDDR/SDT - oD
(B> =I2C_SMS_SCL 5 |scr/scLk Fr/mMor| 11 o SMC_SMS_INT oy s
o5 [y SMS_ONOFF_L 6 |ENABLE spa/spo| 4 =I2C_SMS_SDA (pry «
SMS_MOT_EN 12 |wor ENABLE
SMS_MOT_DIS oND
1 1
R5902 o R5903
] ) : 05901, 5902, [esaga, o —
1/16W % —c p—c 1/16W
MF-LF MF-LF
2 18 2 188 2 188
402 402 402
I2C addresses: Desired orientation when Desired orientation when
ADDR low => 0x30, 0x31 placed on board top-side: placed on board bottom-side:
ADDR high => 0x32, 0x33 Package Top Top-through View
B Alias SCL/SDA to GND if using analog outputs only 1 O +y +y O 1
+X +X
+Z (up) +Z (dn)
Sudden Motion Sensor (SMS)
A SYNC_MASTER=M75_MLB SYNC_DATE=12/04/2006 A
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. =PP3V3_S5_ ROM
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1 2 M%g RENRWIDTH=0 : 3MM !
PLACEMENT_NOTE=Place R7220 at NB 5% 1C7223 C722 1 1 1 1
ME-TF 1C7220 (%’8 001UF O. %8% f— - =
— 97,0033UF 2 CEXM CERM 2
R7221 2 é§:‘1{m 402 ‘ 402
(GFXIMVP6 AGND)
PLACEMENT NOTE=Place R7221 at NB, 0 , 402 y =
PR M%?}E.P%vgfmm 3MM 4w (VO/PHASE_VSUM offpage flags for current sensing)
1/16W MIN_NECK_WIDTH=0.2MM
= Mo R7222% R77g(')77 p (GFXIMVP6 _VO) oDy =0
6.98K C7020%[2]F vsum| 13 GFXIMVP6 VSUM 1 2 (GFXIMVP6 PHASE VSUM) [OUTy so
;134 s A or 0 Y =
C7230 MEZEE 2 GExm Mp-LF VO=Sense-, PHASE_VSUM=Sense+
820PF 2 102 Y _
MP _Rf 2 1 . GFXIMVP6 COMP 5
M%?)E.g%vgfmg:oo3m = } } “MIN LINE WIDTH=0.3MM come vol 12 GFXIMVP6_ VO
MIN_NECK_WIDTH=0.3MM 10% NO STUFF MIN_NECK_WIDTH=0.2MM MIN ﬁ%ggjﬂw%g%g 8 3M.M
'R7230 CZEZR‘Z_;II 107232 ‘R7201 Rl72(')70
158K 120PF 92, ocser| 3 GFXIMVP6 OCSET 1150 0%
1/16W 2% 1/16W MIN LINE WIDTH-0.3M7 ARY ‘
MF-LF 2 CEXM ME-LF MIN_NECK_WIDTH= llll%sw
2402 102 1402 Mio%
oo GFXIMVP6 FB 6 |FB pFB| 11 ?5%}11\;4‘,56 DFDB3M.M .
M%g ﬁ%gK‘aIDTH 8 3M.M MIN_NECK_WIDTH=0.2MM
'R7231 'R7233 R7272* —
3, 65K 221K 3.01K 1¥ 2 39y
1/16W 7231 1/16W Lyiew c7271 Lisw 402-1
MF-LF MF-LF = =
B 2402 Casoe |20 R7232 #0921 B30pF |24
GFXIMVPG VDIFF RC 112 GFXIMVP6 VDIFF 1 2 GFXIMVP6 VDIFF R 7 |VDIFF DROOP| 10 GFXIMVP6 DROOP 112 (GFXIMVP6_VO)
MIN LINE WI =0. 3 | ] MIN LINE WIDTH=0.3MM g MIN LINE WIDTH=0.3MM MIN LINE =0. 3M.M | ]
MINT] NECKWIDTH 0. 10% MINT] NECKWIDTH 0 3MM I;’ISW MIN_NECK_WIDTH=0.2MM MINT] NECKWIDTH 0. 10%
50V ME-LF PGND VSS THRM_PAD CSEOR‘;JI
C4EOR2M 402 o | o 402
] A e
NO STUFF
1C723 1C7251 C7217%1
T T, 4P T
«s =PP3V3 S0 GFXIMVP6 2 30V, 2 29V, 1oy »
402 402 402
GNDTNGFXIMVPOG‘GrﬁAGND o :
MIN I, WIDTH; .
I R7293! 1R7295 MIN-_NECK_WIDTH=0.2MM XW72
P 25}§ gQEJK VOLTAGE=0V 7SM O O
1/16W 1/16W p 1 2
SR
(GND) e s [y GFXIMVP6_VID<0> 2 2 1
(NB VIDO) 0 5 [T GFXIMVP6_VID<1> =
(NB VID1) 0 9 [ID> GFXIMVP6_VID<2>
(NB VID2) 0 9 I GFXIMVP6_VID<3>
(NB VID3) 0 9 [ID> GFXIMVP6_VID<4>
o s omyGFX_VR_EN
R7229211<1 R72292;1<1 IMVP6 NB Gfx Core Regulator
A %11%:%} %11%:%} SYNC_MASTER=M75_MLB SYNC_DATE=03/05/2007,
402 402 NOTICE OF PROPRIETARY PROPERTY
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, _=PPVIN_S5_P5VP3V3
€73001 TPS51120 LDO/Buffer outputs
1%[18*; (Available for system use)
v
ggl:} 2 PP2V0O_ S5 P5VP3V3 _BUF 50uA max load when EN5 & EN3 high
MIN LINE WIDTH=
MIN_NECK_WIDTH= 0 20 mm
1 VOLTAGE=2V
= PPSV S5mP5von35V3 LDO 100mA max load when EN5 high
MINWECKWIDTH 0.20 m
VOLTAGE=5V
P5VP3V3_VREG3
c7393: |:c1305
N 1
=PPVI ) R7306 205 0 =PPVIN_S5_P3V3S5
— » =BEVIN S5 PSVSS 3.7 C73021 o33y 3| 7 bedv : 53
‘ 316w 0.001UF —— 603 803 .
CRITICAL MF-LF £8% CRITICAL
C7340'. |*C7341 °153 Cc7380*, |*C7381
22UF —— 10F = 22}11; 10F
o 2 280 _PPSV_S5_PSVP3V3 VSFILT , 255 2 38Y
CASE-D2-LF 603 MINWECKWIDTH 8 g mm CASE-D2-LF 603
VOLTAGE=5V o I I o
s 1R7325 C731%g ! Gl I S N R7365" .
= 1C7324 15 22% 5% E% 8 8§ & 3.57% C7364 1 -
CRITICAL —— 0, 1UF up 1R eR 8 > 5 > Lol 0.1UF — CRITICAL
— 10% HELE 102 > 105 108 —
Q7320 — ‘ 2 0¥ 2 CRITICAL 2 S0V 2 — Q7360
- SI7114DN 603-1 32|skrese. U7300 EN5[9 603-1 SI7114DN -
C « =PP5V_S5 REG PWRPK-1212-8 4 31 |ronsgr. ' TPS51120 EN3| 10 : PWRPK-1212-8 =ER3V3 S5 REG ,
Vout = 5.0V e Vout = 3.3V
P5VS5_VBST 28 sYm (3 0r 3) 13 P3V3S5_VBST RITICAL
8A max output CE%T‘?,I%AOL 32|t MIN LINE_WIDTH=0.6 mm = VSTl vBst2 = MIN_LINE_WIDTH=0.6 mm CL73§0 5.5A max output
MIN_NECK_WIDTH= 12 mm MIN_NECK_WIDTH=0.2 mm
1imi 2 .2UH-14A P5VS5 DRVH 27 |pRVH1 DRVH2| 14 P3V3S5_DRVH 4.7UH 1,7360 limit
(L7320 lmlt) MIN LINE WIDTH=0.¢ mm GATE_NODE=TRUE GATE_NODE=TRUE MIN L%ggjﬂw%ggg 8 ¢ mm ( iml )
1 W 2 MIN_NECK_WIDTH=0.2 mm P5US5 LL 26 | 111 12 l1s P3V3S5 LL N - mm 1 (\mm 5
CRITICAL THLP2525CZ-SM MIN-FECRWIBTH=0:5 Mm eves DR WITCH _NODE-TRUE MIN-FECRWIBTH=0:5 Mm IHLP CRITICAL
25 |DRVL1 DRVL2| 16 P3V3S5 DRVL ) A
C73521! . 5 MIN LINE WIDTH=0.6 mm GATE_NODE=TRUE GATE_NODE=TRUE MIN LINE WIDTH=0.¢ mm 5 C7390 L1C7392
3302%5 MIN-NECK_WIDTH=0.2 mm P5VS5_cCS 23 es1 cs2| 18 P3V3S5_CS MIN-NECK_WIDTH=0.2 mm —— IQuUF %S%OUF
6.3V 2 CRITICAL GND_P5VS5_PGND 24 | pGND1 PGND2 | 17 GND P3V3SS _PGND CRITICAL 2
B 07325 = MIN-NECKWIDTH=0.3 mm o - MIN-NECKWIBTH=0:5 um = Q7365
ST7108DNS {ﬂ VoL TAGE oV =0-2 mm P5VS5_VO 1]vol voz | 8 P3V3S5_VO VOrTAGE=0T F‘*} ST7108DNS
PWRPK-1212-8 S 5V Fixed 3 |vrB1 VFB2 | 6 3.3V Fixed S PWRPK-1212-8
s 2 | comMP1 coMp2 | 7 s
2 3[2]1 XW7325 22 Em1 EN2 22 XW7365 BEE
XW7320 SM 30 |pGoop1 PGOOD2| 11 sM 2
SM 1 2 GND THRML_PAD 1 2 XW7 3 659
= 0| | =
= 1 —_ o —+
PLACEMENTiNOTE—PlBCe XW7320 next to C7350. = - PLACEMENTiNOTEiPlaCe XW7360 next to C7390.
XWZQOO
GND_P5VP3V3 SGND 1 { } 2
MIN LINE WIDTH=0.6
MIN _NECK_WIDTH=0.2 mm
VOLTAGE=0V —_
B =P5VS5_ EN
o D _
5 GUT =P5VS5_PGOOD
16 (OO} =P3V3S5_PGOOD
o > =P3V3S5_EN
o o> =PSVP3V3_EN3
o om__=P5SVP3V3_EN5
NOTE: EN5 can float or tie to VIN for automatic 5V LDO enable
EN3 can float or tie to VREG5 for automatic 3.3V LDO enable
When both are low TPS51120 VIN current drops from 100-150uA to 10-20uA.
5V / 3.3V Power Supply
A SYNC_MASTER=M75_MLB SYNC_DATE=12/04/2006
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s _=PPVIN ENET_ P1V25ENET
CRITICAL
Cc7440! 1 C7445
22UF —— 1UF
1%
232y 2 2 X5R
CASE-D2-LF 603
. =PP5V_S5_P1V25ENET
D R7401 =
1290, ppsv ss P1V25ENET_VSFILT
1% ﬂIN‘ﬁ%g‘WJITBTH 0 2 mm
Wlgy  VOLTAGESSY C7401:1 N A 1C7400 ‘R7421 |,
402 2.2UF —— 1UF 1%00K
198 1 V5SFILT V5DRV 77 18% Piew
XOR 2 2 ¥5R MF-LF CRITICAL
135 CRITICAL X35 , 402 - 07410
TPSSlH’;gGOYO FN14 4 ‘ SI7114DN
SYM (frdy op_% PWRPK-1212-8
o I =P1V25ENET_EN 1 |EN_PSV TON|_2 P1V25ENET_TON
o5 <O} =P1V25ENET PGOQD 6 [PGOOD vBST| 14 P1V25ENET_VBST CRITICAL
- FRIBRS 3 741
2 =PP1V2 ENET RE P1V25ENET DRVH N
e V25_ENET REG 3 vour DRVE| 13 GATE_NODE=TRU MIN LINEWW%ng 9-g mn 2. ZUH 14a =PP1V25_ ENET_REG
P1V25ENET_VFB s lvrs w12 | PLUZSENET pr  MINNECKS -2 mm ‘ LYY Y L2 . Vout = 1.2496V
g s o B S S B maLe2525C2-5M out = 1.
P1V25ENET TRIP P1V25ENET DRVL N PP1V25_ ENET VDDQSNS
V25ENET 1L TRIP DRVL2 GATE_NODE=TRU! ﬂ%giﬁ%ggjﬂw%g¥g=8% mn 5 - - = C7140%;> 1 8A max output
GND THRM_PAD PGND ] - =0.
n NO STUFF] PR
wy 1 20% ?
> - @ R CRITICAL RZ40360 1C7430 Ggg‘,{ (L7410?7 limit)
IR7405 y ELV2SENET PGND_ Q7411 : —— 100PF 603 CRITICAL
$MIN LINE WIDTH= 1180 2%
6.81K MIN-NECK WIDTH=0. A SI7108DNS MF-LF 2 28¥m C7410
ﬁlsw VOLTAGE=0V al PWRPK-1212-8 <R40;2 102 L 330UF
Z a T 20%
402 S 2.0V
2 XW7 401 ERSE-B2
SM 1(2(3 1
2 1 R7431 .
XW7400 121K 2
C s . (GND) pYALa: XW7430 =
1 = 402, su
LGND_P1V25ENET SGND <Rb> '
WIDTH=0 PLACEMENT NOTE=Place XW7430 close to C7415.
MINWECKWIDTH 0. 25 mm
rormerY 1+ Ra / Rb
= *
(P1V25ENET VFB) Vout 0.75v ( a )
, _=PPVIN_S0_P1V05S0
— CRITICAL
Cc74901, |[*1C7495
22UF — 1UF
20% 39%
y 2 2 g2
POLY
CASE-D2-LF 603
, =PP5V_S5_P1V05S0
R7451 =
1,200, _PPSV S5 P1V05S0_VSFILT
1/11%5W MIN NElg%‘W%BTH 0 2 mm ol
ME-LF VoL =5V C74511 N ! 1C7450 5
402 UF 1UF
%g{i} - V5FILT V5DRV -1 %83} CRITICAL
2 2
B £33 CRITICAL 535 [ 07460
Tpsslﬂzggyo FN14 ‘ SI7114DN
SYM 2y op_% PWRPK-1212-8
o oo =P1V05S0_EN 1leN_psv TON| 2 P1V05S0_TON
=P1 P D 14 P1V05S0_VBST
B s B e SRR 2 SRR
. =PP1 RE 1 P1V05S0 DRVH —0.2 mm =
ez e V05 S0 _REG 3 vour DRVE 13 GATE_NODE=TRU MIN LINE WIDTH=0.6 mm o 1.00H-22A =PP1V05_S0_REG 62
P1V05S0_VFB 5 lvrn w12 | P1905S0 LI MINNECK WIDTH-0.2 mm LYY Y L2 Vout = 1.051V
— WITCH_NODE=TRUE ﬂ%%ﬁ%g%”%%g; -§ mm THLP2525CZ-SM 1905 ou = .
Pl TRIP P1V05S0 DRVL N PP1V
V0550 LL\TRIP DRVL2 GATE_NODE=TRU! MIN LINE WIDTH=0.6 mm 5 = C74651 10A max output
GND THRM_PAD BGND MIN_NECK_WIDTH=0.2 mm . 100F —— 1.,7460? limit
N b p crrrrCar, R7480 633V ( 2 limit)
R74 [ 07461 5.62K 603
R7455 _P1V05S0 _PGND 1/16W CRITICAL
—— .62K IN LINE WIDTI 4 SI7108DNS MF-LF N
%%16(1\1 ggngECKWIDTH 0 3 om G| PWRPK-1212-8 402, " C7460
452t N <Ra> ~—330UF
XW7 451 2 2,09
SM 1213 D2T
2 N R7481'
XW7450 L 14.0K 2
i . (GND) pYALa XW7480 =
1 = 402, su
GND_P1V0550_SGND <Rb> !
v MIN‘EECK‘W%B%H 8_55 PLACEMENTﬁNOTE:Place XW7480 close to C7465.
mm
VOLTAGE=OV _ * 1.25v / 1.05V Power Supply
(P1V05S0 VER) Vout = 0.75V (1 + Ra / Rb)
A = SYNC_MASTER=M75_MLB SYNC_DATE=03/05/2007
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=PP1V8_S3_REG

e
CRITICAL CRITICAL
1C7501 Cc7530*, C7531', |*C7532
—— 1QUF place at pin 23 22UF —— 22UF 10F
i 5
603 CASE-DBOLF CASE-DBOLF 603
5
, =PP5V_S5_P1VSDDRREG RZ5705 -
J IRV PP5V_S5 P1VS8DDRREG_VSFILT R7526 = CRITICAL
v MIN LINE WIDTH=0.f mm — 1 — Q7530
176w Ve rRGE sy D0 f I (P1V8S3 DRVH) 1 2 P1V853 DRVH R af | RJK0305DPB
Mios" NN FENEWIDTE=0 5 mm GATE_NODE=TRUE ‘ LFPAK
(P1V8S3 VDDQSNS) - = o 1/510W MIN GINE WIDTH=0.6 mm —
- MEE%F MIN_NECK_WIDTH=0.2 mm
C75001 C7505: A 3 Q R7510* CE%TSIS%L
10%% p— 1%?} p— V5IN VSFILT VLDOIN 6. 8115 1 2 3| 1.0UH-20A =PP1V8_ S3 REG , .
CERY 2 %0¥ 2 PYAT LYY YL . Vout = 1.80V or 1.825V
805-2 402 6 |comp VDDOSNS| 8 102 .
> THLP4040D211-SM CRITICAL 18A max output
« [y =POVISO_EN 10]s3  VIT Enable MODE} 4 C07 ?3F5 5 XW75452 (L7530 limit)
. =P1V8S3_EN 11 |s5 VDDQ/VTTREF Enable vBsT| 22 P1V8S3 VBST ‘H CRITICAL SMg] 203;2'\
o5 (OO} =P1V8S3_PGOOD 13 |[PGOOD VDDQ PGOOD MIN LINE WIDTH=0.6 mm | [ Q7535 Place next to Bor;
CRITICAL MIN-NECK WIDTH=0.2 mm 0% 4 e RIK0303DPB c7545 ! CASE-C2 CRITICAL
=PP0OV9_S3 VTTR BUF P1Vv8S3 DRVH 50V
’ - = 10mA max load Y S Uu7500 DRVHL 21— T NODE=TRUE XTR; CERM — LFPAK 3 1C7545 LItC7541
=PP0OV9_S0_VTT LDO 1QUF ——330UF
: —S0_VIT_ Vout = VDDQSNS/2 5L 10k62) |20 P1V8S3 LL (P1V8S3 LI CRITICAL 205y 3%
24 |vTT QFN WITCH_NODE=TRUE ﬂ%g%}:gg%gggﬁgg mm [ Q7536 2 RER 2 252V
= — — =0.2 mm 4 603 CASE-C2
Vout = VTTREF brvil1e  P1V8S3 DRVL (PIVAS3 DRVL) [ RJK0303DPB
s GATE_NOPETRUE B R H T
DDRRE TT — — e
> @é 2 G _VITSNS 2| VTTSNS cs| 16 P1V8S3_CS =
crRITICAL | XW7560 _
1C7560 NC _7 |nco
—— 22UF NC 12 nc1 VDDQSET| 9 - P1V8S3_FB i 2
— 26
2 CERM—XSR VTTGND _THRM PAD GND PGND CS_GND XW7535 NO STUFF 1P 1ves3_1ve2s5
305-3 N 57 C75201 R7520
CRITICAL ~ 1 .
P1V8S3_CSGND CSGND 1 2 100PF :
C75611 ! (P1V8S3 ( ) 5 5 = s 3}77 g/%%w
229F P1V8S3_VDDQOSNS CERH 2 ,462%F
o8 RS E <Ra>
CERMCX5R (P1V8S3 FB) - - .
. . . . Vout = 0.75V * (1 + Ra / Rb) R7521
2
15.0K
XW7500%; 1 0,18
L7
1 <Rb>

, =PPVIN_S3_P1V8S3

GND_ P1V8DDRREG SGND
}]‘N IDTH=0.6 mm

MIN LINE W,
MIN N C§m1DTH=O.2 mm

VOLTAGE:

PART#

QTY

DESCRIPTION

REFERENCE DESIGNATOR(S)

CRITICAL

BOM OPTION

10350192

RES,MTL FTLM,21K,0.1,0402,SM,LF

R7520 CRITICAL

P1V8S3_1V8

1.8V DDR2 Supply
SYNC_MASTER=M75_MLB SYNC_DATE=12/04/2006
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, =PP5V_S5_P1V5S0

, =PPVIN_SO0_P1V5S0

CRITICAL

R7601
1,220 . ppsv_s5_P1vsso_vsSFILT ‘ )
MIN LINE WIDTH=0.6 mm
16w Ve rRGE sy TH0 2 mn S
ME-LF C7601 N B 1C7600
402 2 F 1UF
VSFILT V5DRV T }83} CRITICAL
CRITICAL 2538 - 07620
Uu7600 SI7114DN
TP5515%$7§§§3§P_9FN14 PWRPK-1212-8
o [y =P1V5S0_EN 1|EN_PSV d TON P1V5S0_TON
= Pl BST
o um=P1V5S0_PGOOD 6 |pcoop vest| 14 V5S0_VBS ST Er o025 m D c]r§‘17TICAL
_ —NECK =02 mm
e e =PP1V5_SO_REG 3 vour DRVE 13 GfT]ﬁYE?uigzgﬁyH MIN LINE WIDTH=0.6 mm 1.0UH-22A —=PP1V5_S0_REG ;s
P1V5S0_VFB s lvrs wl12 | P1V5s0 1L MINNECK WIDTH=0.2 mm LYY Y L2 . =1
— WITCH_NODE=TRUE MIN LINE WIDTH=0.6 mm Vout = .50V
P1V5S0_TRIP 11 9 P1V5S0_DRVL MIN_NECK WIDTE=0.2 mm TRLP2525CE-SM 1V5_S0_VDDQSNS
- TSR R e WBRDE : - 85 max output
GND THRM_PAD PGND = - =0.2 mm NO STUFF P
1 L7620 limit
~ - ® b CRITICAL R761109< 1 (130706 %0 ( )
4 P
7595 SERE WA PR
%?‘16(1\1 4 1d PWRPK-1212-8 402, F55M +iC7632
MF-LF s <Ra> gg%OUF
25 2 oty
1(2]3 7 6 1 11 CASE-D2E-LF
R 2 >
XW7SMGOO 10K XW76208]
152 (GND) 1160 ‘sit L
= 402 1| PLACEMENT_NOTE=Place XW7620 close to L7620.
>
GND_P1V5S0_SGND <Rb
MIN LINE WIDTH=0.6 _mm
MIN_NECK_WIDTH=0.25 mm
VOLTAGE=0V
Vout = 0.75V * (1 + Ra / Rb)

(P1V5S0_VFB)

1.5V Power Supply

SYNC_MASTER=M75_MLB SYNC_DATE=03/0

5/2007
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. =PPVP_FW_P3V3FW

. =PPBU_S0_P3V3FW

Backup power in case of FW bus
VP short to keep PHY powered.

SMD20E40C-X-F

3 PPVIN FW P3V3FW
MIN LI
MIN_NEC!

E _WIDTH=0.5 mm
K _WIDTH=0.25 mm
VOLTAGE=33V

C77001
4.7UF

P3V3FW_BOOST

SEIW
>

30

5

X7R-CERI
120

3 6

VIN BOOST

Uu7700
LT3470
TSOT23-8

SHDN*

CRITICAL
FB

GND

5

P3V3FW SW

3.3V FW PHY Supply

CRITICAL

L7700
33uH

LYY 2

4

]

8

MIN LINE WIDTH=Q.5 mm"
MIN_NECK _WIDTH=0.25 mm
SWITCH_NODE=TRUE

CDPH4D19F-SM

P3V3FW_FB

(@]
N\J
o
okt
Elel
-

RE 2o
>

ot

e}
sHO
o

Vout = 1.25V * (1 + Ra / Rb)

=PP3V3_FW_REG ,

Vout = 3.316V
200mA max output
(Switcher limit)

CRITICAL

1.95V FW PHY Supply

s =PPVIN_FW_P1V95FW

CRITICAL

U7720
TPS799195
SON

EN ouT

=PP1V95_FW_LDO ,

4 EN NR| 2

NC __Sinc THRML

GND PAD

P1VI5FW_NR
C77211 1C7722
0.01yF —— 2.2uF
3 -1 30%
NP 5 4V
CERM X5R
402 402
.
FW PHY Power Supplies
SYNC_MASTER=M75_MLB SYNC_DATE=12/04/2006
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LJ
Power Control Signals SHC_PH_G2_ENABLE | PM_SLP_S4.L | PH_SLP_83.¢
n n
3.425V "G3Hot" Supply Run_(50) I I L
, _=PP5V_S5_PWRCTL , _=PP3V3_GPU_PWRCTL hd Sleep (53) 1 1 0
G84M GPU requires rails to come Supply needs to guarantee 3.31V delivered to SMC VRef generator P
up in the following order: Soft-0ff (S5) 1 0 0
R7850'| R7851' R7852" R7854*' 1) 1.2v
TOK 100K 100K TOK 2) 3.3V » =PPVIN_G3H_P3V42G3H Battery Off (G3Hot) 0 0 0
17180 17180 17180 17180 3) Vcore o P3V42G3H5_BOOST
MF-LF MF-LF MF-LF MF-LF
402, 402, 402, 402, 4) 1.8v
1
7 Iy =GPUVCORE_PGOOD _ 3 6 ((3’7282(31 EEE
- PM_GPUPLVSFET EN — =P1V8GPU_EN  imm s VIN BOOST 6293 CRITICAL
D Need to ensure that MAKE_BASE=TRUE — = U7800 %3‘2‘ 2 .78
PM_GPUVCORE_EN - =GPUVCORE_EN 0 S
TPS51117 PGOOD does not 6 p— =2l GEUVCOR = | oo . LT3470 33UH-0.39A =PP3V42_G3H_REG ,
deassert while GPU P3V42G3H SW LYY Y L2
; 2N 07850 LgSHDN* Sw—3 ’ Vout = 3.425
VIDs are changing N7002DW—X~F 3 5 MIN _LINE WIDTH=0.5 mm S1024AS—SM ou .
GPU core voltage. < ) Sor-363 BIAS ”s“%%‘?éﬁcﬁgg,?%“ 0 25 mm
o 2\s || sl D) 97851 NC 2_|vc CRITICAL 200mA max output
N7002DW-X-F FB <Ra> . PR
1 i< ) Sor-363 B (Switcher limit)
PVCOREGPU_EN L 5\c||s| oND c7810: R47 810
4 4 22pF —— 8
= ° 8T S e
97780%21DW X-F = 402 2402 1C7815
Sow 37 PH=X- = P3V42G3H_FB - §02§UF
<Rb> 2 %EM;HR
I 'R7811 -
00K
17
. 1/16wW
— MF-LF
2402
PM_SLP_S3 LS5V __ LIO SO _EN L [T Vout = 1.25V * (1 + Ra / Rb) =
MAKE_BASE=TRUE — - 8
3 , =PP3V3_S5_ PWRCTL
2N\ 07850
N7002DW-X-F
)4 SOT-363
5\¢c L 402
5 2 .
C . S \MSZ;‘V““G” Unused PGOOD Signals
w0 2 35 7 [y PM_SLP_S3_L , (PM_SLP _S3 T.) — =P5VS0_EN oo o N u7850 % MIA>ID(4E_§ALI; F% DELAY L, = =P1V550_EN fouD) ¢ ; =P1V25ENET_PGOOD _— TP P1lV25ENET_PGOOD
5 MARE_BASE=TRU — =p3v3S0_EN a / T __ =P1V05S0_EN — MAKE_BASECTRUE
N = — {ouT) °¢ 3 NO STUFF = fouD 2 < =P1V8S3_PGOOD — TP P1V8S3 PGOOD
R7856 — =P1V8S0_EN oD = Cc7859 1 — MAKE_BASE=TRUE
Toom 4 — =P1V25S0_EN ouTy 50 0.047UF
1123 N — =POV9S0_EN 6 <L ’ v
i) R7 815% — =PBUSVSENS_EN oo = caRy 2 PWR . ]
XL e o 1.5V / 1.05V GD Circuit
sy — =PM_SLP_S3_DELAY_L L . ° D 1rCcul
= 4022 - Reports when 1.5V SO and 1.05V SO are in regulation
IMVP6_IMON ouTy 4 50
— 20 »» [y EXTGPU_PWR_EN AEXTGPU_PWR_EN) ___ =PVCOREGPU_EN To CPU IMVP6 =PP3V3_S0_ALLSYSPG ,
MAKE_BASE=TRUE — —pP3V3GPU EN N s =PP3V3 S5 P1V5P1VO0O5PG
— _ = g PP1V2_ GPU needs to ramp -
o ) — =P1V25GPU_EN [ouTy ¢ ; -7 ISL9504A
SB GPIO has ability to force all GPU rails off — = first via RC control R7865! R7866 107880
R7853 acts as pull-up for open-drain GPIO. ) (1\;07 BSE%FF Fast wake glitch filter. Should 10(%I§ (5) ?8.%1UF
L _0.0470F not be necessary to stuff if GPU L/18W }421}':‘;1 2 L9v,
T, 18% supplies and PGOOD revalidate 102, 2402 402
CERM . .
102 before 99ms SMC timer expires. . =P1V550_PGOOD — L
A1 TPS51117 PGOOD threshold 92.5-97.5% (1.36 - 1.46V) 5
= " =P1V05S50_PGOOD — . P1USP1V05S0_PGOOD 1 Mg vHC1GO08
TPS51117 PGOOD threshold 92.5-97.5% (0.98 — 1.02V) MAKRE_BASH U7880% ALL_SYS_PWRGD rmmy 20 15 <6
) PM_ENET_EN LAPM_ENET EN) — =P3V3ENET EN 2
6 7 [T ] _ L — — {ouDy
B E_BASE=TRUE | = =P1v25ENET EN e 3
w25+ ry_BM_S4_STATE_L : : B S4 STRTE L) o — =P3V3S3_EN — NOTE: 0.9V/2.5V is not checked!
— =P5VS3_EN
= | o = . . .
R7857' — -USB EXTA BN oopy Other SO0 Rails PWRGD Circuit
10K — LIO _S3_EN [Ty
1/18% R71§1?5 B D t include GFX rail
MF-LF _ oes no include rails
PV L = =plves3 m = + BBSY_50
— /76w N C7 855 s s _PP3V3_SO
= 05 1537 , _PP1V8 SO
- 19% . _PP1V25_S0 c7872 C78711 C78701
GERM-XSR 0.1UF 0. 1%%1: — 0. 1%%1: —4 R7875
1; 14{2 = o CERM 2 CERM 2 10K
1 R7873 ~ — 402 402 2916w
- 124K 2% MF-LF
1% CERM = v1 v2 2402
1/16W =
1627 CRITICAL =
,=PP3V42_ G3H PWRCTL 2 1 lvs =
[ . SOPGOOD_P1V2_ DIV 9 lva 1%?:?97000?“*0 5. NC
DEN 3.425V G3Hot Supply & Power Control
SOPGOOD_VREF N SO0PGOOD_PWROK
A MgZfynereos ) R7874 . — 8 VRER RSTr0O-4 — SYNC_MASTER=M75_MLB SYNC_DATE=04/02/2007
U7858 Y R ST NkTE = :PSVS5_EN oD < 100K R7870 VPG crr| 3 SOPGOOD_CRT NOTICE OF PROPRIETARY PROPERTY
w [z SMC_PM_G2_EN . a = — =P3V3S5_EN U & T 9.53K
3 E =P5VP3V3_EN5 T ¢ &;FEE‘{! 1/16W GND THRM_PAD THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
R7858! — =P5VP3V3_EN3 oD 2402 ,462"F = C78751 RGREES 1o THE FOLLOWING v TNG: THE POSSESSOR
10(%I%< SO0PGOOD_ VPG 9 b 0. 047%%1; f— I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
1/16W — 1 CERM 2 II NOT TO REPRODUCE OR COPY IT
MFZ%§2 cg.glzjg 402 III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
R7860 CEI@M 2 Trst = 4.6ms/nF SIZE | DRAWING NUMBER REV.
= 5 0 402 Trst = 2l6ms D 051-7261 A.0.0
Ve : (j APPLE COMPUTER INC.
»1«§:§”F’ LTC2900 typical threshold is 93.5% (4.675V, 3.086V, 1.685V, 1.120V) 1 scaLe o e T 92
| | ~n | |
m V I
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PBus Supply & Battery Charger  cumom

%)7900
ST4213ADY-E3

= 0-8
¢ s» =PP18V5_G3H_CHGR | \ R07 90(2)7 PPVDCIN G3H R
C7911 7112 s3 |3 PPVDCIN G3H PRE , 1AAN 2 MINNESRIBTA=S:
CHGR, SGND _ 1uF Pt s2[[ 2 | IEN-REEESIDTH=0: S5 o) 5
1/ 2 _CHGR VDD ilsl\ 1 ME .
= 5] 2 0612 2 CRITICAL | CRITICAL CRITICAL CRITICAL
F6163558% —ears | TOSTORY XW79010 XW7902 1C7916 [1C7917 ['C7905 .|'C7906
Q7940 Y CAEORZM R74900 . 11R7910 Sit Si 2,2UF  —— 2.2UF 22UF 22UF
- . 1 —T—20% 20%
IRLML5203-2.6A 7901 ?%SEK 137 24 CHGR_vDDP %391()512 1 1 2 30 conn |2 fflcemn |2 oYy 2 ga¥y
1000PF ME-LF 1w ME-LF 805 805 CASE-D2-LF CASE-D2-LF
2|1 CHGR vcomp_¢2°°2 MESLF Cc7912: 2402
— — i?} JH 402
1‘0‘% m\ t §§ 11“11%:; TN TINE
) | CHGR_DCIN 2% = R7902 56.2K 837 nE R S =
MF-LF NOSTUFF 402 O 1% - 402
4022 1 C7907 A 43 01K LW N e NO_TEST=TRUE
1C7940 0.10 1627 Cc7904
CHGR_ACSET o, . 4 L
1 - ¢ p— gg%:LUF 2 %g{’} (DD: D}ﬂéllgl‘g vep vppE - — 0. 1UF R7905 PART# QOTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
D7940 2 23Y, GERU 5 Moy CHGR_I€Mcu U7900 scare| 18 _, CHGR_SGATE T, 8% 1 2 . CHGR CSI R N
BAV99T-X-F 603 O i OFN cs1p 19 . ., CHGR CSI P 2 GERM /5% NO_TEST=TRUE 35351510| 1 | 1SL6257H,BATT CHGR,28P,QFN,LF Uu7900 CRITICALISL6257H
S0T-523-3 « CHGR_ACLIM 8 |acLImM N P 402 17160
GR ACLIM _, 8| N
= CHGR_ICOME <« 3 |tcomp g csin| 20 o CHGR CSI N Ml‘;agf‘ CRITICAL 11650004| 1 | o oHM,5%,1/16W,0402,SMD,LF R7904 ISL6257H
CHGR_CSO_R_N ., (, CHGR_VCOME <« 4 |vcoup < BGATE| 17 o NC_CHGR_BGATE NO_TEST=TRUE D7900
NOSTUFF il R7 SOD=123
TP_CHGR_VADJ 9 lvaps o peIn| 25 CHGR_DCIN ,, 2.2
CHGR _ACSET D Cc7915 B 0 S 1 2 CHGR_BOOR B-] 1 CHGR_VDDP_,
— — 2 |CELLS N MIN LINE WIDTH=0.gmm - - -
680pF > © BoOT| 14 CHGR_BOOT MTN-NECK-WIDTH=0.2mmg 15w BO530WXF
R7941! IR7944 1C7941 1|2 © CHGR_CSO_P g 21 |csop g veaTE| 15 _,, CHGR_UGATE Cc7903 NESLE
11.3K 100K "5/ uF o o CHGR_CSO_N 22 |cson H  puasg| 16 0.1UF
—— 10% 50V 1 2
apLey ﬁ;ZlE‘fw’ 2 i§g ofy CERM o CHGR _CHLIM 7 |CHLIN L 11 oAT, oars| 12 _»_ CHGR_LGATE H 5
& _CHGR_VDD 4022 2402 402 O Y| wnpe < CHGR_VREF 6 |vRer ISL6255A mn | 1 CHGR_EN o 208
— v ——EREN CHER_VRLBE o 6 e =HEeR BN 25V
CERM
~o [ T ~ CHGR_ACPRN 23 |acern 2 pcery| 24 TP_CHGR_DCPRN 603 Nals Q7901
s CHGR_SGND Qo & CHGR_ACSET  _ 27 |acsET ZI pcser| 28 4 TP _CHGR_DCSET CRITICAL  FIN LINE WIBTH=0.gmm | = RJK0305DPB
Z o 2 D7903 | MINNECKWIDTRZD.Zmn M MCRITICAL
Cc79021 £z 2 35351244 sor23
1 ] CRI,
0. ooazﬁg = | o b 3 L'%%%
— o B
o 5o =PP3V42 G3H_ACIN 2% 2 Sp 8 R7970 143 a.7un10.2a °
0795 15 9 495 MMBZ5235B CHGR_PHASE ; 10A MAX, LIMITED BY L7900, Q7901
o
R7924'| SSM3K15FV XW7900 A 0,52 MIN-NECK—WIBTH=0 - S FDA1254-SM =PPVBAT G3H_CHGR _REG ,
100K SOD-VESM SM | 1/T6w SWITCH_NODE=TRUE 5| - - -
C 1/188 < CHGR_SGJD 1532 5 MEosT N 1 R7908
MF-LF = ’ o1 0.01
102 FH1C7970 NOSTUFF .o 1 2 y PPVBAT G3H CHGR _OUT .,
e = ‘1’8-%0022UF o] }t g}x%g(’zSDcPRITICAL CRITICAL 0.5 MINNECRWIBTH=0 - 350
, _CHGR_ACPRN 2 a0V 1 1
‘ ¥ ‘ 2 gt HERRESRVIBRECS 5 ' T OO 70091. L['¢7908 Ll otz 1€7910
s _CHGR SGND St DO 20% 20%
- igY 2 22 XW7904 W7903 %23}
Energy ar L 57950 = Kl ,, XW79080KW790307 T I
BAT54CW-X-F
117 1 I C
1 —
« - =
- . PPVBAT G3H_CHGR_REG , ,, o GHGR_CSO RN 1,279 >  cHGR cso N .,
= k3
+ » =PP18V5_G3H_CHGR U7950 LDO_oUT R7906 aflen
— — L MAX8719 s MIN LINE WIDTH=0.3MM 1C7951 N 402
— IN TDFN ouT) MIN_NECK_WIDTH=0.2MM R7 9521 L JuF s CHGR_CSO_R P 1 2 CHGR_CSO_P
200K 7; 38% 1 Pew
, _PBUS_LDO_EN 6-|SHDN* PGOOD| 5 NC 1/1%% )6(8‘:} MESLE
VOLTAGE FOLLOWER GUARANTEES CURRENT LIMIT CIRCUITS 954!| C79501| we 7lr.c a3 Fab3,( L
ARE PROVIDED WITH SUFFICIENT CURRENT WITHOUT R71 ) 1uF L -
00K p— GND THRML LDO_FDBK
SINKING CURRENT FROM VREF. 5% 303 PAD
575 =PP3V42_G3H_ACIN ey 3K 2 o o R79531
2
19.6K
K Battery Charge FETs
CRITICAL N 1/16W
c 7 9 8 0 MF-LF
U7901 —= 0. IUF = 402,
+ CHGR_VREF i 5 scp;%f)so 141AIDCKR 2 iﬁ‘ém CRITICAL D7921
V\4 CHGR VREF VF 102 -4 R7920 155355 R7921
B — — & CRITICAL PPVBATT G3H PRE 1.2 2 1N 2 PPVBATT G3H DIO 1,4/ 2 =PPVBATT G3H_LIO_CONN ,
3 V. MIN LINE WTDTHfU_.Gmm MIN LIN: WIDTH=0.5mm - - -
- 7929 UERTMER TR 5 sop_s23 USLmABRTd Be 0 o w7y
2 SI4%15%ABDY—E3 v e I - MESLE CRITICAL
s» CHGR_SGND . _PPVBAT_ G3H_CHGR_OUT . CRITICAL CRITICAL SI4%Z3%]7)9_]£3
’ 7 4%33921 5 F7902 50-8
P NOSTUFF 2 ST ADY-E 8AMP-24V
Adapter Input Current Limit .y.p vrer vr,, C79221 C79211! C€79201! R7930" { 1 < s0-8 1 2 PPYBATT G3H FET | = D4 s3 |3 . =BATT_POS 75
As shown, Isys =-4.6A max 1 9 - 0.01UF — 0.luF —— 0.0luf —— 470K 1€7925 > 8 MIN-NECRWIDTH= : s2[] 2 MIN-NECR—WIDTH= 8:55h
=PP3V42_G3H_ACIN 1§749£sg8 18y 180 7T e or 3% dg22eF s I 1206 VOLTAGESTZ.6v : s -
e T - 0} 55 2 oggy 2 7S PR : 2 []s2[ ~]p3 etl | [s 1C7927
IR7969 1316w 402 402 155 CERM b1l 6
MF-LF 2 102 'R7922 1 lis1 pi|| 5 ‘\GATE 0:001UF
1ox 2492 £7960 CHG_EN DIV L 39.2K . 2 880,
116w 335 £ "IN LINE WIDTH=0.Zmn 15 GATE INRUSH_EN DIV L 102
5 CHGR_ACLIM Ri3-91% CHGR_ACLIM , = R7931! MINC] “ECKWI%TC‘:SOTJE Ap1EW R —m e =GND_BATT_ CHGND ,
- - - 402 - -
1/ 330K C7924:1 2 ‘ R7972 R7971
ME-LF 5% 0. o1 ICHG EN DIV L PPYBATT G3H FET 330K 470K
3 402 1. 1/16W - S U_me MIN LINE WIDTH=0.6mm 1 2 1 2
R7963 |1 c7961 MEOLE 79% 2 MINS NECKWIDTH 0. ggngggK?zugTﬁ 0:25mm X X
20.0K _L g 0470F 2 CE5% ‘R7923 Liiew Liiew
Diew T 105 CHG_EN_DIV2_L 35.7K = 402 =BATT_NEG
MEP-LF 2 GRRM 15 — ] 757
2402 102 LLew C7971 L
z 7924 | 7922 | n|s 2402 0T =
) M6N15FE M6N15FE
ey CHGR_SGND SSMONISFE |, SSM6NISFE || TCHG_EN_DIV2_ L 1‘0‘%
Battery Charge Current Limit H = g2y
As shown, Ichg = 4.5A max & CHGR_VREF_VF sla M S 2le M S 5D 7924 402 PBus Supply & Batt. Charger
4 1 SSM6N15FE
A oo =PP3V42_ G3H_ACIN 1R7964 1R7 967 SMC BATT CHG EN ﬂ SOT563 SYNC_MASTER=M75_LIO SYNC_DATE=03/08/20
, a6 45 _BATT_CHG_EN |
3:57K 158K s CHGR_ACPRN NOTICE OF PROPRIETARY PROPERTY
pras pras s X3
2402 R7962 2402 ! DROPERTY OF ADDLE COMPUTER, INC. THE POSSESSOR.
CHGR_|CHLIM R 117 N 8}2 o CHGR CHLIM,, SSMQ631952F% }343 SMC_BATT TRICKLE EN L .. AGREES TO THE FOLLOWING .
P 1R7966 SOT563 M, I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
3 D}IFEET{?\’ 11.3K 1C7962 — II NOT TO REPRODUCE OR COPY IT
402 %?16(1\1 0 . OIUF o III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
ME-LF 10% 56 sfg
2402 2 CERM SIZE DRAWING NUMBER REV.
o2 > 46 15 5 SMC_BC_ACOK D 051-7261 A.0.0
- - — _L e APPLE COMPUTER INC.
SMC_BATT ISET 2 CHGR_SGND 4 SCALE SHT OF
- - = NONE 67 92
| | ~n
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Page Notes

Power aliases required by this page:
- =PP1V2_GPU_PEX_ PLLXVDD

- =PP1V2_GPU_PEX_IOVDDQ

- =PP1V2_GPU_PEX_IOVDD

Signal aliases required by this page:
(NONE )

BOM options provided by this page:

(NONE )
, =PP1V2_GPU_PEX_PLLXVDD
s _=PP1V2_ GPU_PEX IOVDDO
. _=PP1V2_GPU_PEX IOVDD
PEX 1.2V Current = 2A
250mA
1C8002 |1 C8001 |:1C8000
—— 1UF —— 4.7U0F —— 22UF
103 —— 20% —— 20%
2 San 2 an 2 Smmoxsw
OMIT 402 603 805
Us8ooo0
NB8P-GS-W-A2
BGA
(2 oF 8) 1C8003 |1 C8004 |:1C8005
A26 PEX_TOVDD_1| AD23 f— }OlgF f— 200.%1UF — 90.%1UF
A28 PEX_IOVDD_2| AF23 2 &y 2 9V 2 9V
B32 PEX_TovDD_3| AF24 402 402 402
D1 PEX_IOVDD_4| AF25
D31 PEX_IOVDD_5| AG24 £
D32 PEX_IOVDD_6| AG25 B
F1
- 1500mA
G8 PEX_IOVDDQ_1| AC16
M5 PEX_IOVDDQ_2| AC17 1C8008 |1 C8007 |1C8006
u6 PEX_IOVDDQ_3| AC21 f— }olgF — 4.7UF —— g(}ZgUF
vi PEX_TOVDDQ_4| AC22 2 &gl 2 &gl 2 &iRit-xsr
v3 PEX_IOVDDQ_5| AE18 402 603 805
v4 PEX_IOVDDQ_6| AE21
v5 PEX_IOVDDQ_7[ AE22
e PEX_IOVDDO_B 2712 1C8009 |*C8010 [1C8011
wi PEX_TOVDDQ 9| AF18 —L 1yF —L0.1UF 0.1UF
W3 | PEX_IOVDDQ_10| AF21 1% To3%% 1o 38%
w4 PEX_IOVDDQ_11| AF22 2 cham 2 Coam 2 oo
ws
¥5
Y6 | PEX_PLLAVDD| AF15 -4
AC26 PEX_PLLDVDD| AE15 1.8012
AD26 PEX_PLLGND| AE16 180mA 10NH-600MA
26
AE26 PP1V2 GPU PEX PLL 2
AGl12 | MIN LINE WIDTH=0.25 mm
MIN_NECK_WIDTH=0.25 mm 0603
v VOLTRGEST. 2V 1C8013 C8012:
AR3L 0.1UF 4. 7UF 4.7UF
AH32 20% 20% 208
v i Ay &
AMB 402 603 603
™ ‘ 1
L8015 =
20mA 10NH-600MA
PP1V2 GPU PEX PLLRQVDD F 2

MIN LINE WIDTH=0.
MIN_NECR_WIDTH=0.
VOLTAGE=T.2V

25 mm 0603

1C8016 C8015
4.7UF

OMIT

s oy PEG_R2D_C_P<0> C8020 0-1uF , . s PEG_R2D_P<0> AK13
[T 10% 16v x5 402, PEG_R2D_N<0> AK14
15 my PEG_R2D_C_N<0> Cc8021 0.1lur } } 2
10% 16V X5R 402
s o PEG_R2D_C_P<1> Cc8022 0-1ur , |, o PEG_R2D_P<1> amM14
‘ ‘ 10% 16V X5R 4024, PEG_RZD_N<1> AM15,
15 my PEG_R2D_C_N<1> C8023 0-1uF } } 2
10% 16V X5R 402
> RES B2 € pez> CO028 21| s « PEG_R2D_P<2> aLis
| 108 16v x5r 202, PEG_R2D_N<2> aLlG
15 my PEG_R2D_C_N<2> C8025 0-1uF } } 2
10% 16V X5R 402
15 [y PEG_R2D C_P<3> C8026 0-1uF , |, 2 PEG_R2D_P<3> AK16
[T 10% 16v x5r 402, PEG_R2D_N<3> AK17
s o PEG_R2D_C_N<3> Cc8027 0-1uF } } 2
10% 16V X5R 402
s omy_ PEG_R2D_C_p<4> C8028 0-1uF , |, o PEG_R2D_P<4> AL17
s I 108 16v x5r 402, PEG_R2D_N<4> aL1g
.» omy_PEG_R2D_C_N<4> C8029 0.1uF } } 2
10% 16V X5R 402
1y PEG_R2D_C_P<5> C8030 0-1uF ., o PEG_R2D_P<5> am1g
‘ ‘ 10% 16V X5R 4024, PEG_RZD_N<5> AM19,
s oy PEG_R2D_C_n<5> C8031 0-1uFf } } 2
10% 16V X5R 402
+» om> PEG_R2D_C_P<6> C8032 0.1uF , |, o PEG_R2D_P<6> AK19
I 106 16v x5r 402, PEG_R2D_N<6> AK20
+» > PEG_R2D_C_N<6> C8033 0.1uF } } 2
10% 16V X5R 402
+» gm> PEG_R2D_C_P<7> C8034 0.1uF , |, o PEG_R2D_P<7> AL20
[ T 10% 16v x5Rr 402, PEG_R2D_N<7> AL21
»» om_PEG_R2D_C_N<7> C8035 0-1uF , |,
‘ ‘ 10% 16V X5R 402
»» oy PEG_R2D_C_p<g> C8036 0.1uF , . « PEG_R2D_P<8> am21
I T 10% 16v x5R 402, PEG_R2D_N<8> AM22
.» my_PEG_R2D_C_N<g> C8037 0-1uF , |,
‘ ‘ 10% 16V X5R 402
.» my_PEG_R2D_C_p<9> C8038 0-1uF , |, o« PEG_R2D_P<9> aK22
| T 108 16v x5R 402, PEG_R2D_N<9> AK23
.» my_PEG_R2D_C_N<9> C8039 0-1uF , |,
[ [ 10% 16v x5 402
s @ PEG_R2D_C_P<10> C8040 0-1uF , . o PEG_R2D_P<10> AL23
| T 10% 16v x5R 402, PEG_R2D_N<10> AL24
.» my_PEG_R2D_C_N<10> C8041 0-1uF , ),
[ [ 10% 16v x5 402
s omy_ PEG_R2D_C_P<11> C8042 0-1uF , |, o PEG_R2D_P<11> aM24
I 108 16v x5r 402, PEG_R2D_N<11> am25
> x> PEG_R2D_C_N<11> C8043 0-1uF , |,
| [ 10% 16v x5 402
s my PEG_R2D_C_P<12> C8044 0-1uF , |, s PEG_R2D_P<12> aK25
I ["106 16v x5r 402, PEG_R2D_N<12> K26
.+ omy_PEG_R2D_C_N<12> C8045 0-1uF , |,
[ [ 10% 16v x5 402
> o> PEG_R2D_C_P<13> C8046 0-1uF , |, s1s PEG_R2D_P<13> AL26
[T 10% 16v x5r 402, PEG_R2D_N<13> AL27,
s oy PEG_R2D_C_n<13> C8047 0-1uFf } } 2
10% 16V X5R 402
s oy PEG_R2D_C_p<14> C8048 0-1uF , |, o PEG_R2D_P<14> AmM27
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Page Notes
Power aliases required by this page:
- =PP1V2_GPU_FBPLLAVDD
- =PP1V8_GPU_FBIO
Signal aliases required by this page: OMIT OMIT
(RORE) 8000 Us8ooo0
BOM options provided by this page: NBSg—GS—W—AZ NBS8P-GS—W—-A2
(NONE) BGA BGA
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50 71, FB_A DO<0> N27 |FBADO FBA_CMDO| P32 » FB_A LMA<4> BUTs 71 %0 90 72 FB_B_DO<0> B7 |FBCDO FBC_CMDO| C13 » FB_B_LMA<4> ooy 72 90
D 50 71, FB_A_DO<1> M27 |pBAD1 FBA_CMD1 50 50 72 FB_B_DOQO<1> A7 |FBCD1 FBC_cMD1| Al6 FB_B_RAS_L 72 90
50 71, FB_A_DQ<2> N28 |FBAD2 FBA_CMD2 0 50 FB_B_DQ<2> C7 |rBCD2 FBC_CMD2| A13 FB_B_LMA<5> 72 90
50 71 FB_A_DQ<3> 129 |FBAD3 FBA_CMD3 50 50 72 FB_B_D <3> A2 |FBCD3 FBC_cMD3| B17 FB_B_BA<1> 72 90
20 ngaryEB_A_DQ<4> K27 |FBAD4 FBA_CMD4 50 50 FB_B_DQ<4> B2 |rBCD4 FBC_cMD4| B20 » FB_B_UMA<2> oD 72 90
50 n¢gry FB_A_DO<5> K28 |FBADS FBA_CMD5 % 90 2¢gryEB_B_DO<5> <«—»C% |FBCDS FBC_CMD5| AL9 FB_B_UMA<4> 72 90
50 71 FB_A DQ<6> J29 |FBAD6 < FBA_CMD6 A 50 50 72 FB_B_DQ<6> A5 |FBCD6 ] FBC_CMD6| B19 s FB_B_UMA<3> ooy 72 90
s 11¢gry FB_A_DO<7> 328 |rBaD7 © FBA_cup7| T32 __ FB A BA<2> g % r2¢ery FB_B_DO<7> B5 |rBCD7 8 FBc_cup7| B14 _ FB B_BA<2> )
90 71 FB_A_DQ<8> P30 |rpaps ) rea_cwps| V27, FB A CSO_L p— % r2¢sry FB_B_DO<8> « » 9 |rBcDs g rBc_cwps| Ble _, FB B CSO_L oD 2 o0
%0 71 FB_A DOQO<9> N31 |FBAD9 E FBA_CMD9| T28 . FB_A MA<11> U 71 %0 50 72 FB_B_DO<9> F10 |FBCD9 E FBC_CMDY| Al4 FB_B_MA<11> 72 90
50 nggry—EB_A_DQ<10> N30 |[FBAD10 E FBA_CMD10| T31 » FB A CAS_L [ouTy 71 90 %0 12¢ET> FB_B_DO<10> D12 |FBCD10 E FBC_CMD10| C15 » FB B CAS_L oUTy 72 90
50 71 FB_A DQO<11> N32 |FBAD11 Z FBA_CMD11| U32 » FB A WE L oUTs 71 %0 50 72 FB_B DQO<11> D9 |FBCD11 E FBC_cMD11| B16 FB B WE_L 72 90
%0 71 FB_A DO<12> L31 |FBAD12 H FBA_CMD12| W29 FB_A | BA<0> 71 90 50 72 FB_B_DO<12> E12 |ppcp12 FBC_cMD12| F17 FB_B BA<0> 72 %0
50 FB_A DO<13> L30 |FBAD13 E FBA_CMD13| W30 FB A UMA<5> GoD 7 0 50 FB_B_DO<13> D11 |FBCD13 E FBC_CMD13| C19 . FB B UMA<5> oD 72 %0
0 7 FB_A_DQ<14> 730 |pBapi4 g FBA_CMD14| T27 TP_FB_A_MA12 e % 12¢sry FB_B_DQ<14> « s E8 |rCD14 g FBC_cMp14| D15 TP_FB_B_MA12 e
w0 negry FB_A_DO<15> 132 |ppapis g FBa_cMpls| V28 FB A DRAM RST oD 7 2 12¢51~_ FB_B_DQ<15> D8 |rBep1s g FBC_cMp1s| €17 FB_B_DRAM_RST . [T 2 50
90 T1¢ET FB_A DO<16> H30 |FBAD16 FBA_CMD16| V30 FB A MA<7> oD 7 %0 90 72 BT FB_B_DO<16> E7 |FBCD16 FBC_CMD16| ALl7 FB B MA<7> 72 %0
50 7 FB_A_DQ<17> K30 |FBAD17 FBA_CMD17| U31 . FB_A_MA<10> U 71 %0 1R8200 50 72 FB_B_DQ<17> F7 |rBCD17 FBC_cMD17| C16 . FB_B_MA<10> Ty 72 90 1R8250
50 nggry EB_A DO<18> H31 |FBAD18 FBA_cMD18| R27 _,, FB A CKE ¢ [T 7 0 %gOK w0 ¢y FB_B DO<18> o D6 |recD18 FBC_CMD18| D14 _, FB B _CKE > [oTD 72 %0 %%0}(
50 71 FB_A DQ<19> F30 |FBAD19 FBA_CMD19| V29 FB_A MA<0> 71 90 1/16W 50 72 FB_B DQ<19> D5 |FBCD19 FBC_cMD19| F16 FB_B_ MA<0> 72 90 116w
o FB_A DO<20> H32 |reaD20 FBA_cMp20| T30 FB_A MA<9> nw  |'R8201 402" w07 FB_B_DO<20> D3 |rBCD20 FBC_cup20| C14 FB_B_MA<9> s R8251 R
50 nggryEB_A_DQ<21> E31 |FBAD21 FBA_CMD21| W28 FB_A MA<6> ooD 7 %0 %gOK 50 2¢gT> FB_B_DO<21> <—» B4 [FBCD21 FBC_cMD21| C18 s FB B MA<6> oTD 7 0 10K
50 71 FB_A DQO<22> D30 |FBAD22 FBA_CMD22| R29 FB A LMA<2> 71 90 i/16W 1 50 72 FB_B_DQO<22> C3 |FBCD22 FBC_cMD22| E14 FB B_LMA<2> 72 90 116w 1
50 71 FB_A DQO<23> E30 |FBAD23 FBA_CMD23| R30 FB_A_MA<8> 71 90 Z?SELF - 50 72 FB_B_DQO<23> B4 |FBCD23 FBC_cMD23| B13 FB_B MA<8> 72 90 402 -
5o FB_A_DQ<24> H28 |ppap24 FBA_cMp24| P29 FB_A_LMA<3> p— 9o 2 FB_B_DO<24> C10 |ppep24 FBC_cMp24| E15 FB_B_LMA<3> e
o 7 FB_A_DO<25> H29 |pRAD2S FBA_CMD25| U28 FB_A MA<1> s 2o 2 FB_B_DQ<25> B10 |rBCD2S FBC_cMp25| F15 FB_B_MA<1> s L
%0 ngaryEB_A_DQ<26> E29 |FBAD26 FBA_CMD26| ¥32 TP_FB_A MA13 @D 7 - 90 712¢BT FB_B_DQO<26> C8 |FBCD26 FBC_cMD26| A20 TP_FB_B_MA1l3 5T -
C 2 1epre FB_A_DQ<27> 327 |rEAD27 FBA_cwp27| ¥30 TP FBA CMD27 2 r2¢gr~ FB_B_DQ<27> A10 |rBeD27 FBC_cmp27| €20 TP_FBC_CMD27
o 7 FB_A_DQ<28> F27 |ppap2s rea_cwpos| v3z TP _FBA CMD28 ., 90 72 FB_B_DQ<28> 11 |ppep2s rBC_cmp2s| Als TP FBC_CMD28 .,
50 TICBT) FB_A DO<29> E27 |FBAD29 90 72¢BT FB_B_DO<29> Cl2 |FBCD29
o 7 FB_A_DQ<30> E28 |rBaD30 FBA_cLKO| P28 FB_A_CLK_P<0> s o FB_B_DO<30> A1l |rBeD30 FBC_crko| E13 FB_B_CLK_P<0> 2 s
o 7 FB_A_DQ<31> F28 |rpap31 FBA_CLKO_L|;R28 FB_A_CLK_N<0> s o FB_B_DQ<31> B11 |rmcpat FBC_CLKO_LyoFL3 FB_B_CLK_N<0> 12 s
50 nggry—EB_A_DQ<32> AD29 |FBAD32 FBA_CLK1| ¥27 FB_A_CLK_P<1> rmy 7190 50 2¢gT> FB_B_DQO<32> «—»B28 |FBCD32 FBC_CLK1| F18 » FB B CLK P<1> 72 90
o 7 FB_A_DQ<33> AE29 |pBap33 FeA_cixl_LjAA27 . FB_A CLK N<1> .o 9o 2 FB_B_DQ<33> c27 |pBep3s FBC_CLK1_LELT FB_B_CLK N<1> o 12 50
o FB_A_DQ<34> AD28 |rpap3a o FB_B_DQ<34> €26 |ppcp3s
o FB_A_DO<35> AC28 |ppaAD3s FBADOMO| M29 FB_A_DOM_L<0> (g 51 5 o FB_B_DQ<35> B26 |rpCD3S FBCDOMO| A4 FB_B_DOM_L<0> gy 7 w0
o 7 FB_A_DQ<36> AB29 |pBAD36 FBADOM1| M30 FB_A_DOM L<1> s 9o 2 FB_B_DQ<36> €30 |rBCD36 FBCDOMI| ELL FB_B_DOM L<1> 2%
%0 ngaryEB_A_DQ<37> AA30 |FBAD37 FBADQM2| G30 FB_A_DOM_L<2> 5~ 7 90 7124 BT FB_B_DQ<37> B31 |FBCD37 FBCDQM2| F5 FB_B_DOM_L<2> 5y 7 s
s 1¢pre FB_A_DQ<38> ¥28 |ppap3s FBADOM3| F29 FB_A_DOM _L<3> =3 i 5 v 12¢5r~_ FB_B_DQ<38> c29 |rpep3s FBCDOM3|_C9 FB_B_DOM _L<3> -3 1 »
o 7 FB_A_DQ<39> AB30 |ppap30 FBADOMA| AA29 FB_A_DOM L<4> s 9o 2 FB_B_DQ<39> 231 |rBeD3o FBCDQM4| C28 FB_B_DOM L<4> 2%
50 nggry EB_A DO<40> AM30 |FBAD40 FBADQMS | AK30 FB_A_DOM_L<5> 5 7 50 72¢BT FB_B_DO<40> D28 |FBCD40 FBCDOMS| F24 FB_B_DOM L<5> gy 729
| 50 7 FB_A_DQ<41> AF30 |FBaAD41 FBADQM6| AC30 FB_A_D M_L<6> 1 so 50 72 FB_B_DQ<41> D27 |FBCDA1 FBCDOM6| C24 FB_B_DOM_L<6> 12 %0
50 71 FB_A DQO<42> AJ31 |ppAD42 FBADQM7| AG30 — FB_A DOM L<7> D 7 o 50 72 FB_B_DQO<42> F26 |FBCD42 FBCDQM7| E20 — FB_B_DOM L<7> D 72
50 nggry—EB_A_DQ<43> AJ30 |FBAD43 %0 12¢ET> FB_B_DO<43> D24 |FBCD43
5o FB_A_DQ<44> AJ32 |pRAD4s 4 FBADQS_RNO| M28 FB_A_RDQS<0> s o FB_B_DQ<44> E23 |ppcpad . FBCDOS_RNO| C6 FB_B_RDQS<0> 12 50
90 71 FB_A DQO<45> AK29 |FpaAp45 a FBADQS_RN1| K32 FB_A RDOS<1> 71 %0 50 72 FB_B_DQO<45> E26 |FBCD45 § FBCDQS_RN1| E9 FB_B_RDOS<1> 72 90
o FB_A_DO<46> AM31 |rBapas E FBADQS_RN2| G31 FB_A_RDQS<2> o s o FB_B_DO<46> E24 |pBCDas & racoos_mwz| E6 FB_B_RDOS<2> &7 5
50 71 FB_A DQO<47> AL30 |FBAD47 o FBADQS_RN3 G27 FB_A RDQOS<3> 71 %0 50 72 _DO<47> F23 |FBCD47 o FBCDQS_RN3 A8 FB_B_RDOS<3> 72 90
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Page Notes

Power aliases required by this page:
- =PP3V3_GPU_VDD33

- PP3V3_GPI_MIO

- =PP1V2_GPU_PLLVDD

- =PP1V2_GPU_VID_PLLVDD

Signal aliases required by this page:

(NONE )
BOM options provided by this page: OSMS‘BO
NONE U
D ( ) NB8P-GS-W-A2
BGA
s =PP3V3 GPU_VDD33 . (6 OF 8)
o Typically <?z2mhA Ac11 fypp33_1 PI00| K3 4 5  GPU_GPIO_0 ,,
AC12 lypp33_2 Gproll HI o o GPU_GPIO_1 74
1C8600 |:C8601 |:1C8602 AC24 |ypp33_3 GPIo2| K5 o o  GPU_GPIO_2 u
03 47UF  —— 0. 47UF —— 0.47UF AD24 |ypp33_4 Gp103| G5 GPU_GPIO_ 3 e
—E i xsn |2 Gemwsm |2 Siaxsm 2511 lyop33s ceroa| B2 o GPU GPIO_4 5
402 402 402 AE12 |ypp33_6 GpIos| J5 o o  GPU GPIO 5 "
H7 lvpp33_7 GPIO6| C6 o o GPU_GPIO_6 7
i J7_lypp33_s GPIO7| K6 o o  GPU_GPIO_7 T
- K7 |ypp33_9 Gpros| El 4 o  GPU GPIO_8 T
o [10 lvpp33_10 GPIO9[ D2 o GPU_GPIO_9 7
L7 lvDD33_11 Gprolo| H5 GPU_GPIO_10 7a
L8 |vDpD33_12 GPIO11| F4 o GPU_GPIO_11 7
M10 |lypp33_13 Gprol2l E3 o o GPU_GPIO_ 12 7
Gp1o13| U3 o o GPU GPIO 13
Gprol4| U4 o o GPU GPIO 14
+GPU ROM CS L o  »AAd-ROMCS L
.+ GPU_ROM SCLK = o  AA7 lRoM SCLK SPDIF| J6 - GPU_SPDIF e
- GPU_ROM_STI > W2 |RoM_ST STEREO| T3 - GPU_STEREO a
R8695! +GPU ROM SO~~~ 4 286 |roM soO BUFRST_LF3 o TP_GPU_BUFRST_L
100K R8696
NeSEE 9K, GPU_TESTMODE_PD H2 |TESTMODE JTAG_TCK| AJ1l o TP_GPU_JTAG_TCK
C “oz ﬁmWM—DUﬁSWApknyiA JTAG:TDI AK12 ; TP_GPU_JTAG_TDI
= ME-LF JTAG_TDO| ALL12 __ TP_GPU_JTAG_TDO
ﬁ JTAG:TMS AK11 ; TP_GPU_JTAG_TMS

(IPD) JTAG_TRST_L[-ALL3 TP_GPU_J TAG:TRST_L

7473 s _=PP3V3_GPU_MIO
R4

= o M7 IMIOA_VDDQ 1 MIOA_ CLKOUT] GPU_MIOA_CLKOUT_P ,,
74 73 s =PP3V3 GPU_MIO - _ _ = e IT - Sh e s B
38 ZPPSVS GPU MIO M8 |M10A_VDDQ_2 MIOA_CLKOUT_LInP4 o o GPU_MIOA CLKOUT N ,,
C8610: C8611: R8 IMIOA VDDO_3 MIoa cTL3| P34 o  GPU MIOA CTL3 7
1UF 1UF

T8 |MIOA_VDDQ_4 mIoA DE[ Pl o o GPU MIOA DE
U9 |MIOA_VDDQ_5 MIoapo| P2 o o GPU MIOA D<0>
AA8 |MTOB_VDDQ_1 mroapl| N2 o o  GPU MIOA D<1>
MF-LF ME-LF ’ AB7 |MTOB_VDDQ 2 mroaD2| N1 o o  GPU_MIOA D<2>
402, 2402 R8616" 'R8618 e
10K 10K

1 AB8 |MTOB_VDDQ_3 MIOAD3| N3 o o GPU_MIOA_ D<3> 74
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1 1
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MIOB CLKIN| AE4 o  GPU MIOB_CLKIN

= MIOB_CLKOUT| 2D4 o o  GPU MIOB_CLKOUT_P ;.

B MIOB_CLKOUT_L(AD5 4 o  GPU MIOB_CLKOUT N ,,

MIOB CTL3[ AD3 o o  GPU _MIOB_CTL3

L8630 wron_ps AL g 5  GPU MIOB DE .,
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GPIOs

y Native Func
,» _GPU_GPIO_0 ‘ HPDO ‘ ____GPU_HPD -
,» _GPU_GPIO_1 HPD1 —  "Ncapy Tc-};;EIo 1
,» _GPU_GPIO 2 + LCDO_BL_PWM , _ GPEL;B;LL PUM Ho RSO .
- GPU:GP10:3 ' LCDO_VDD ‘ — "GPuU DPANEL EN oD 5
,» _GPU_GPIO_ 4 | LCDO_BL_EN —  'GPU BKLT EN ooy 7
. _GPU_GPIO_5 ‘ VIDO ‘ — "GRG VCORE vIDO oo ¢
,» _GPU_GPIO_6 ‘ VID1 ‘ — "GRG VCORE vIDL ooy 7
» _GPU_GPIO_7 , MEM VID _ ‘GPu.vea EN L ,,
.. _GPU_GPIO_8 ' THERM : — "Ncaru TGRI?];o_s
,» GPU_GPIO_9 | FAN PwM | —  "tp by csTaTE<os
,» _GPU_GPIO_10 , MEM VREF — 'rB vRer unteRN QD 7 7 72
- _GPU_GPIO 11 ' SLI_SYNC — "GPU VCORE vID2 oo -
,» _GPU_GPIO 12 | AC DET —  "tpapy csTaTE<i>
. _GPU_GPIO 13 , PWR_CTLO , — "GPU VCORE PWRCTLO .
. _GPU_GPIO 14 ' PWR CTL1I ; "GPl VCORE PWRCTLL -

747 s _=PP3V3_GPU_MIO

MARE_BASE=TRUE

Config Straps

Renamed

90 30 GPU CLK27M SS_GATED
MAKE_BASE=TRUE

91 51 GPU TDIODE P

signals

50 30 GPU CLK27M GATED —
MAKE_ B

GPU_XTALIN
GPU_XTALSSIN

MAKE_BASE=TRUE
51 GPU TDIODE N

GPU_THERMD_P

MAKE_BASE=TRUE
7+ GPU_DVI DDC CLK
MAKE_

GPU_THERMD_N
GPU_I2CB_SCL

. BASE=TRUE _
78 GPU DVI DDC DATA

GPU_I2CB_SDA

MAKE_BASE=TRU!
79 GPU PANEL DDC CLK

GPU_I2CC_SCL

MAKE_BASE=TRUE

GPU_I2CC_SDA

75 GPU_PANEL_DDC_DATA
MAKE_BASE=TRUE

Unused I2C Buses

NC EPU IZCA SCL

GPU_I2CA_SCL

NO_TEST=TRUE —

GPU_I2CA_SDA

NC_GPU IZCA SDA
MARE_BASE=TRU

I2CS ties into SMBus
(I2CS requires pullups

NO_TEST=TRUE —

con.
eve

nection page
n if not used)

Unused signals

— GPU_XTALOUT

NC _GPU_ XTALOUT
MARE

_BASE=TRUE

NO_TEST=TRUE —

NC GPU SPDIF
MARE_BASE=TRUE

NC GPU STEREO

— GPU_SPDIF
NO_TEST=TRUE — =

MARE_BASE=TRUE

NC FB A MAl2

GPU_STEREO
TP_FB_A MA12

NO_TEST=TRUE —

MARE_BASE=TRUE
NC FB B MAl2

NO_TEST=TRUE
TP_FB_B_MA12

MARE_BASE=TRUE
NC FB A MA1l3

NO_TEST=TRUE S
— TP_FB_A MA13

MARE_BASE=TRUE
NC FB B MA1l3

NO_TEST=TRUE —
TP_FB_B_MA13

MARE_BASE=TRUE
NC FBA CMD27

NO_TEST=TRUE —
TP_FBA_CMD27

MARE_BASE=TRUE
NC_FBC_CMD27

NO_TEST=TRUE

MARE_BASE=TRUE
NC FBA CMD28
MEAK]

TP_FBC_CMD27
TP_FBA_CMD28

NO_TEST=TRUE

E_BASE=TRUE
NC _FBC_CMD28

NO_TEST=TRUE

TP_FBC_CMD28

MARE_BASE=TRUE

NO_TEST=TRUE

NC GPU ROM CS L — GPU ROM CS L

NEREBYSROIEScLK NO_TEST=TRUE — Gpy ROM_SCLK

NEFEBROM S T NO_TESTZIRUE —— Gpy ROM_SI

NEFEBPSROES0 NO_TEST=IRUE —— Gpy ROM_SO

MARE_ BASE=TRUE NO_TEST=TRUE —— - -

NC_GPU_CSYNC GPU_CSYNC

MARE_BASE=TRUE NO_TEST=TRUE — -

NC_GPU _R2 — GPU_R2
MARE_BASE=TRUE NO_TEST=TRUE — -

NC GPU G2 — GPU G2

MARE_BASE=TRUE NO_TEST=TRUE — -

NC _GPU B2 GPU_B2

MARE_BASE=TRUE

NO_TEST=TRUE S
—  GPU_H2SYNC

NC GPU H2SYNC
BASE=TRUE

NO_TEST=TRUE —

VRAM_SAMSUNG VRAM_128| NO STUFF] NO STUFF| NO STUFF| NO STUFF| NO STUFF| N»Smgliagsnv—%ggqc e = GBU_V2SYNC s
R8720'| R8722'| R8724' R8726'| R8728'| R8729'| R8730'| R8731'| R8732* - -
10K 10K 10K 10K 1K 1K 1K 1K 1K NF(ERKLVDSE_U DATAP<3> — — LVDS_U_DATA_ P<3> s %0
E NO_TEST=TRUE — - -
VL R, S VI £ Y TS RANEVCL: SVt £ VL, RV HDCP Support NC LUDS U DATAN<3> LyDS U DATA N<3> ...,
402, 402, 402, 402, 402, 402, 402, 402, 402, HDCP MARE_BASE=TRUE NO_TEST=TRUE — - =
Supported straps: c8770 NC _LVDS L DATAP<3> — LVDS_L_DATA P<3> 25 50
=pP3V3 GPU HDCP 0.1UF MARE_BASE=T NO_TEST=TRUE — - = -
RAMCFGO ;s _GPU_MIOB D<0> ° —— e NC LVDS L DATAN<3> — LVDS_L_DATA N<3> s %0
RAMCFG1 ,; _GPU_MIOB_D<1> HDCP Py | MARE_BASE=T' NO_TEST=TRUE —
RAMCFG2 ;s _GPU_MIOB_D<8> R8770 o 20% TP _GPU MIOA CLKOUT_P - GPU_MIOA_CLKOUT P 2
RAMCFG3 » -GBU_MIOB_D<9> 10K CRITICAN o TD;’RKEPUSEM;OA CLKOUT_N __ GPU_MIOA CLKOUT N
3GIO_PADCFGO ;2 _GPU_MIOA_D<6> 1/18% vee MAKE._BASE=TRU = — — = ™
3GIO_PADCFG1 ,; _GPU_MIOA_ D<8> MF;{;EE ATg8857C70g0C TMPRKGI;II{S_EMIOA CTL3 - GPU_MIOA CTL3 -
., _GPU_MIOA D<9> = =
3GIO_PADCFG2 » GEU MIOA D<9 s> GPU_I2CH_SCL 6 lscn °%7 welz TP_GPU MIOA DE — GPU_MIOA DE s
3GIO_PADCFG3 - _GPU_MIOB_HSYNC > — = MARE BASE=TRU = = =
PEX_PLL_EN_TERM ;s _GPU_MIOA D<0> rqer>_ GPU_I2CH_SDA 5 |spa T&’RKGPUS_EMIOAE_D<5. .2> — GPU_MIOA_D<5..2> .
5 PU_ MIOA D<1> E_BA TRU — = —
S?}?;]gnggM PRESENT)3 GPU_MIOA HDCP T—sNC TMPRKGPUS_EMIOA D<7> — GPU_MIOA D<7> b
1 2 1 BA TRU! — - -
VRAM_HYNIX| NO STUFF| VRAM 256 . . R8771 e T TP_GPU MIOA D<11..10> — GPU_MIOA D<11..10> -,
PCI_DEVID3 R8721'| R8723" R8725'| R8727 R8733 10K MARE_BASE=T — - -
PCI_DEVIDO 10K 10K 10 10K 1K 17180 E TMPRKSI;II{SEM£19A HSYNC — GPU_MIOA HSYNC »
e e e Ap1eM 402, TP_GPU MIOA VSYNC —__GPU_MIOA_VSYNC n
402, 402, 402, 402, MARE_BASE=TR — = =
, TP_GPU MIOB CLKIN —  GPU_MIOB_CLKIN .
MARE BASE TRUE — - -
= ; TP_GPU MIOB_CLKOUT_P - GPU_MIOB_CLKOUT P 2
St t ted: =PP3V3_GPU_ MIO = MARE_BASE=TRU! —
raps not supported: 74738 _GPU_ = TEM{GPUSEMIOB CLKOUT N — GPU_MIOB_CLKOUT N 2
E_BA! TRU! — - - -
USER<3..0> MIOA_D<5..2> NO STUFF , TP_GPU MIOB CTL3 — GPU_MIOB_CTL3 7
ROMTYPE<1..0> MIOB_VSYNC, MIOB_D<10> H N N N MAKE_BASE=TRUI — — —
SLOT_CLOCK_CFG MIOA HSYNC R8734'| R8735'| R8736'| R8737 TP_GPU NgIOB DE — GPU_MIOB_DE -
PCI_IOBAR MIOB_D<7> 1/120 1/120 1/12w 1/12% TMPRKEPII;SEM;ROB D<2> — GPU_MIOB_D<2>
BAR2_SIZE MIOB_DE MF-LF MF-LF MF-LF MF-LF MARE_BASE=TRU! — - — ”
PCI_DEVID<4> MIOB_CTL3, MIOB_D<3,5> 4022 4022 4022 4022 TERKGP};II{SEMIOB D<7..6> — GPU_MIOB D<7..6> -
PCI_DEVID3 ;s GPU_MIOB D<11> =T =
— — — < > f— <
" GPU_MIOB D<3> TMPRKSI;II{S_EMIOB D<10 — GPU_MIOB_D<10> .
;s GPU_MIOB_D<5> TP_GPU MIOB_VSYNC - GPU_MIOB_VSYNC 2
PCI_DEVIDO .; GPU_MIOB_D<4> MARE_BASE=TRU] —
3 NC_GPU IFPD CLK P ___GPU_IFPD CLK P .
AnalOg VldeO MU.X 3 3 MARE_BASE=TRU NO_TEST=TRUE — = = = ”
TMDS Backdrive Protection mcwmeaKN —  GPU IFPD CLK N .
MARE BASE TRU! NO_TEST=TRUE —— - - -
CRITICAL
, =PP3V3_GPU_VIDEOMUX C8700 08790 Unused Clocks
. 1UF
0 75 [Ty GPU_VGA R | 1 2 SIgo?rE)gDs GPU_XTALSSIN
s 7 [my—CGPU_VGA_G 20% . =PP3V3_GPU_TMDS =PP3V3_GPU_TMDS_FET , CPU_XTALOUTBUFE
v - Comy_ GPU_VGA_B ‘ Lov, = GPU_SS_INT
— s CRITICAL § OMIT 402 R8780"
vce 10K
R87401 R8741'| R8742! 2 4 GPU TV C VGA R oI % 'R8790 17188
150 150 U8700 - — = 10K MF-LF
Place Rs 1% 1% 3 FN 1 ? 402,
near GPU }4%11‘:‘%’ A A 3 MpIER
402, 402, 4 5 |S1B m pB|_7 GPU_TV_Y VGA G U 75 %0 ,402
6 |s2p D
2 1
i 1 fsic @ pc| 9 GPU TV_COMP_VGA B o 7o s GPU_TMDS_PWREN_L =
= 10 |s2c
pp| 12 NC 3
14 1D
GPU TV C 13 |sap | L GPU_VGA_EN_L ., %?%%;DW_X_F GPU Straps
oo D — = puryp, | EN_LpLS —GPUVCORE EN 5 Sor-363 SYNC_MASTER=M75_MLB SYNC_DATE=04/02/2007
50 75 [T GPU_TV_ Y PAD  GND IR8700 76 65 [IN> — ’
- B! 10K NOTICE OF PROPRIETARY PROPERTY
20 75 [ory GPU_TV_COMP . b 3 R8791! ¢
- - 1/16W THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
162" 100K RGREES 1o THE FOLLOWING v TNG: THE POSSESSOR
1 1 1 2
R8 7143 R874540 R8 7145% J: p];j]é‘%]g,%! I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
Place Rs 1/1sw 1/1%%’ 1/1%%’ - € 2 II NOT TO REPRODUCE OR COPY IT
near GPU MF4%}5‘ MFZ%E‘ MF %.]5‘ - > III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
2 2 PART# QTY | DESCRIPTION REFERENCE DESIGNATOR(S)| CRITICAL BOM OPTION
— SIZE DRAWING NUMBER REV.
i 35351718 1 IC,TS3V340,QUAD VIDEO SW,QFN16 u8700 CRITICAL - D 051-7261 A.0.0
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8 | 7 6 | 5 | 4 3 2 1
Page Notes

- - - £ k : 240ma
Power aliases required by this page: Sum of peak currents 0 8800 . .
- =PP1V8_GPU_IFPX .=PP1V8_GPU_IFPX FERR-220-OHM 20mA peak per diff pair
- =PP3V3_GPU_IFPCD_IOVDD \ LYY Y L2 , L60mA peak for all pairs PP1V8 GPU IFPAB IOVDD F
- =PP3V3_GPU_DAC 0402 :zzﬁggiﬁggéﬁ‘o 3 T
1 1 -
Signal aliases required by this page: C4887%0 cg%%%‘ - cgslgg OMIT

NONE %
( ) cm%}f’x 2 CERM 2 CERM 2 Uu8000
BOM options provided by this page: 603 402 402 NBSP—SGi—W—AZ

(NONE) L Place at AF9 Place at AF8 (5 OF 8)
D = AF9 |TFPA_TIOVDD 1FPA_TXC| AK9 o TLVDS L CLK P [ouT> 7 75 %0
AF8 |IFPB_IOVDD IFPA_TXC_LpAJ9 o LVDS L CLK N B> 70 *0
L.8805
FERR-220-0HM TFpA_TxDO| A6, LVDS_L_DATA_ P<0> romm ;75 50

Naaaat

PP1V8 GPU IFPAB_PLLVDD_F ac9

IFPAB_PLLVDD IFPA_TXDO_LinAJ6 o LVDS | L DATA N<0> B> 70 %0

T

—>
0402 M%g ﬁ}]g%‘ww%g¥g 8 % R AD9 |TFPAB_PLLGND IFPA_TXD1| AHS8 o LVDS_L_DATA P<1> 79 90
VOLTAGE=T.8V — — —> oUD>
C8805 IFPA_TXD1_L|~AH7 LVDS_L_DATA N<1> )
4.7 = rpa_Txp2| A28y LVDS_L_DATA P<2> mm 5 o
s GPU_IFPAB_VPROBE o 2AM4 |1FPAB_VPROBE IFPA_TXD2_LGAKS o LVDS_IL_DATA_ N<2> 5 90
;s GPU_IFPAB RSET o AL5 |rFPAB RSET IFPA_TXD3| AJS LVDS_L_DATA P<3> r 7 50
IFPA_TXD3_L|~AH5 > LVDS_L_DATA_ N<3> D> 74 %0
B IFPB_TXC| AK4 —-> LVDS_U_CLK_P oD 7 %
IFPB_TXC_L|{-AL4 > LVDS_U_CLK_N Uy 75 %
L8810 . .

—ppP3V3 GPU IFPCD IOVDD FERR-220-OHM 20mA peak per diff pair IFPB_TxD4| AM6 o LVDS_U_DATA_P<0> oy 75 5
° - - - 200mA peak for all pairs IFPB_TXD4_L|yAMS LVDS_U_DATA_N<0>
z 2 . PP3V3_GPU IFPCD_IOVDD_F _TXD4_]

0402 MIN LINE _WIDTH=0 IFPB_TXDS| AM7 LVDS_U_DATA_ P<I1> )
N _NECK_WIDTH= O 2 mm

Cc8810 c8811: c8813: VoLrAcESs" 3% IFPB TXD5 LiAL7 o LVDS_U_DATA_N<1> 10 00

4.7U 0.1UF —— 0.1UF 1FeB_TxD6| A6 TLVDS_U_DATA_P<2> mym 55 50

IFPB_TXD6_L|~RAK5 » LVDS U _DATA N<2> D> 70 %0

LVDS_U_DATA_P<3> 74 90
LVDS_U_DATA_N<3> 74 o0

IFPB_TXD7| AK7 o
_ —>
IFPB_TXD7_L|HAL8 o

0% T
CERM
402

Place at AE7

Place at AD6

i,
201: $ —1—
6230 {1
CERM 2 CERM 2
402

TMDS_CLK_P

AD6 |TFPC_IOVDD IFPC_TXC| BM2 o [oUT> 78 90
AE7 |IFPD_IOVDD IFPC_TXC LipAM3 o TMDS_CLK N ©TD> 75 %

C L8815
FERR-220-0OHM AE2

IFPCiTXDO
LY L

> TMDS_DATA_P<0> U 78 %0

PP1V8 GPU IFPCD PLLVDD F AAl10 |1FpCD_PLLVDD IFPC_TXDO_L|-AEL TMDS_DATA N<0> oD 7
0402 MIN-NECKWIDTH=0:3 mm AB10 |TFPCD_PLLGND 1FPc_Txpl| AF1 o TMDS_DATA_ P<1> [ouT> 78 %0
C8 815 VOLTAGE=T. 8V - IFPC_TXD1 LAF2 o TMDS_DATA N<1> D 75 50
4.70F == IFPC_TXD2| AGL TMDS_DATA_P<2> om0
gﬁi‘; »s GPU_IFPCD_VPROBE K3 |rrpep_veROBE IFPC_TXD2 LAHL o TMDS_DATA_N<2> om0
603 s GPU_IFPCD_RSET . AH3 |TFPCD_RSET

IFPD_TXC| AG3 —-> GPU_IFPD_CLK P oD

IFPD_TXC_LjAHZ o GPU_IFPD_CLK N o .,
IFPD_TxD4| AKL . TMDS_DATA_P<3> oo
Sum of peak currents: 390mA IFPD_TXD4_LjpAJl o ~TMDS_DATA N<3> oUDs 75 %0

IFPD_TXDS| AL2 TMDS_DATA_P<4>

8820 foUT> 78 %0
= L IFPD_TXD5 L{ALL o TMDS _DATA N<4> D> 70 %
» _=PP3V3 GPU DAC FERR-220-OHM 120ma . 1FPD_TxD6| AJ2 ___, ~ TMDS_DATA P<5> 7 90
LYY Y e, peak IFPD_TXD6_L{AJ3 o TMDS DATA N<5> o 5 s
0402
! C8820 1C8821 ‘ PP3V3 GPU DACA_VDD_F AD10 |paca_vpp paca_rep| AH1lL _, GPU VGA R U, 74 %0
UF 9 MIN-RECKWIDTH=0:33 mm ___AG9 Ipaca_IDUMP DACA GREEN AJ12 o GPU_VGA_G B> 7 %0
VOLTAGE=3. 3V paca BLUE| AH12 _ GPU VGA B [oUT> 74 90
. GPU_DACA_VREF > AH10 |pACA_VREF
.s GPU_DACA_RSET - AH9 |DACA_RSET DACA_HSYNC| AF10 _, GPU_VGA_HSYNC o
1,8830 AK10 o GPU VGA VSYNC 78 9 . .
FERR-220-0HM = DACA_VSYNG —> R fouD> e >0 Composite/S-Video VGA Component
LYY Y2 150mA peak PP3V3_GPU DACB_VDD_F v8 Ipacs_vop pacs_rep| R6 __p  GPU_TV_C B> 71 o0 c R Pr
0402 MIN-NECKWIDTH=0:35 mm V7 |bACB_IDUMP DACB_GREEN| _T5 o GPU TV Y [UDs 74 %0 Y G Y
B VOLTAGE=3 . 3V DACB_BLUE|_T6 GPU_TV_COMP BT 74 %0 Comp B Pb
. GPU_DACB_VREF > R5 |DACB_VREF
- GPU_DACB_RSET o R7 bacB_RSET pace_csync| Us__,  GPU_CSYNC oD
NO STUEF PP3V3 GPU DACC _VDD_F a7 |pacc_vop pacc_rep| AF6 __ GPU_R2 T 7
1.8840 MIN-NECKWIDTH=0:35 mm AG4 Ipacc_IDUMP DACC_GREEN| AG6 o GPU_G2 [ouD> 74
FERR-220-0OHM = VOLTAGE=3.3V - DACC BLUE| AES "~ GPU B2
- LAES _,, GPU B2 T
. W\ 2 120mA peals .s GPU_DACC_VREF > AH4 |DACC_VREF
0402 NO STUFF 7s GPU_DACC_RSET -—> AF5 |paCC_RSET DACC_HSYNC| AG7 GPU_H2SYNC oD 7
c8845 1 18840 |:1c8841 pACC_vsync| AGS GPU_V2SYNC M
4.7UF —— 4.7UF 0. 1UF -+ > o>
623V ncgry GPU_I2CC_SCL -—> G2 |r2cc_scL
603 e GPU_I2CC_SDA Gl |r2cc_spa 12¢a_sct| k2 GPU_I2CA_SCL e
—— 1 74 GPU_I2CH_SCL G3 |r2cH_scL nczxﬁsnA%%@ 7a
= GPU_I2CH_SDA H3 |r2cH_spa
= 43 =GPU_I2CS_SCL c1 lracs scn 12cB_sci| H4 GPU_I2CB_SCL =
1@y =GPU_I2CS_SDA «—> Bl |r2cs_spa 12cB_spal J4 4 o GPU I2CB _SDA (pry

I2CS must be pulled up if not used
I2CS addr fixed at Ox9E, 0x9F

NV G84M Video Interfaces

GPU_IFPAB_RSET .

GPU_IFPCD_RSET . - —03/19/2
GPU._DACA RSET ,, GPU_DACA_VREF ,, SYNC_MASTER=M75_MLB SYNC_DATE=03/19/2007
GPU_DACB_RSET ;5 GPU_DACB_VREF ,; GPU_IFPAB_VPROBE , NOTICE OF PROPRIETARY PROPERTY
GPU_DACC_RSET ;5 GPU_DACC_VREF GPU_IFPCD_VPROBE ,
NO STUPH NO STUFF BB IATOUION OAIIER FRREDY 15,78 BIgERgea
15 15 15 15 15
R R 1 'R 2 |'R R 4 NO STUFF | NO STUFF
8850 885 128485 1284853 128485 C8852 C8853 1 c8854 N C8855 1C8856 I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
1?16(1\1 %?16(1\1 %?16(1\1 %?16(1\1 1?16(1\1 % 00'%1UF p— 01UF 90'%01UF T NOT TO REPRODUCE OR COPY IT
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2402 2402 2402 2402 2402 2 CERM CERM 2 CERM 2 CeRM 2 CERM
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GPULSENS NTC , =PP3V3R5V_GPU_GPUISENS
PLACE R8997 CLOSE TO L8920 & - -
D AwAY FROM THE EDGE OF THE BOARD/FAN N CRITICAL Cc8998
FOR GOOD THERMAL COUPLING R8996 470pF
IR R8997 2|2
116w 10KOHM-5% 4{10}7%
MF-LF
GPU VCo R ulato s, 0s03-rF R8998 &% 1C8995
s =PP5V_S5_GPUVCORE P re eg a r I\hongQU F 2 L I 202 ig%F
.3V
, =PPVIN_GPU_GPUVCORE 13K . | e 2 CERu
1 e 1/11%5w Mios"
R8901 CRITICAL CRITICAL st cgggp | R89P3 U8995 =
s c89311, C89301* 1C8932 0.47UF 120: 9%, GpuisEns_nEG 1 HPAOO141AIDCKR
MR 22UF —— 22UF 1UF 2|1 Py sc70 5
402, 395 395 2 28 I MELPH GPUVCORE_IOUT _pmm o
_PPSV_S5 GPUVCORE VSFILT casE-D5OEE case-p5oLE 805 C8991 &% 402 =
MIN NECK‘WIDTH 0 2 ‘ | 0,220F CE%_ZXSR 3 - b CRITICAL
VOLTAGE=5V = C8 9 01 < 3 1C8900 'R8919 = 2 } } 1 PVCORE_GPU_NTC 2
uE IuF oK > = o} R8992
ig{’} S VSFILT VSDRV T, 18 1716w ceRil¥sr
558 2 CRITICAL 2 458 i EF CRITICAL W R8991 LM PPUCORE GPU REG
2 —AANE————— =
U8900 4 H 08920 GPUISENS_RC 120: 9% gpuisENs_pos 14 Cc8992 —SPU_ 7o
TPS511]7RGY, QFN14 }<~ RJK0305DPB { b 470pF Vout = 1.25V - 0.96V
_ SYM OP— }7 LFPAK 1 1/116W 402 2 ‘ ‘ 1
7 s [zwy =GPUVCORE_EN 1]EN_PSV TON| 2 GPUVCORE_TON R8990 ,  MEGET k 18A max output
o =GPUVCORE_PGOOD 6 |pcoop vBsT| 14 GPUVCORE_VBST 642 CRITICAL XWS8OQ (1  rACEMENT NoTe-place R89o4 close to L8930 108 A
— — IN LINE WIDTH=Q.25 mm 1/16W 2 PLACEMENT NOTE=Place C8990 close to L8920 30V = (L892 0 llmlt)
MIN- —NECK_WIDTH=0.2 mm MF-LF L.8920 sM PLACEMENT NOTE=Place C8991 close to L8920 CERM
(=PPVCORE_GPU_REG) 3 |vouT DRVH|_13 GPUVCORE DRVH 1| 2| 402, 1.0UH-20A PLACEMENT NOTE=Place R8990 close to L8920 o
- - GATE_NODE=' TRUE MIN LINE WIDTH=0.6 mm 1
GPUVCORE_VFB 5|vrs Lol 12 GPUVCORE_LL MINZNECRZWIDTH=0.2 mm ‘ 1YY Y L2 . .
- WITCH_NODE=TRUE MIN LINE WIDTH=0. g mm y i IHLP4040DZ11-SM
C GPUVCORE_TRIP 11|rrTP DRVL| 9 <SPUVCORE DRVL MIN “ECKWIDT“‘g'E o 5 Place near C8940 2 CRITICAL
ATE_NODE=TRI MIN LINE WIDTH=0. mm 2
GND THRM_PAD PGND - MIN_NECK_WIDTH=0.2 mm XW89 2 0 c 8 9421 XW8921
~ B o 5 CRITICAL <Ra> PPVCORE _GPU_XW — sit
1R8 905 CRITICAL 4 = Q8 9 21 %gﬂ?g%ﬁg%g'g %3 mm 3 CRITICAL %%JIFJI’_‘.(:)[}(\:DEEP %%JIFJI’_‘.(:)[}(\:DEEP 1
10.5K [ Q8 922 ‘ = Rggggg 01DPB GPU_XW1 VOLTAGE= v A A A 76 _PPVCORE_GPULOAD_XW
Tg 4 | 1 NO STUFF L|'C8943 ,/'C8944 ,|'C8945
1/16W [ RJK0301DPB R8921 1C8920 L 330UF 330UF 330UF 1
MF-LF LFPAK 2.87K
402 — ) — 100PF 2 2.0V 2 2.0V 2.87K
1/16W < " 2§ BOLY BOLY
NO STUFF ME-LF 2 28¥m . CASE-B2 CASE-B2 1/180
C8921: 1 402, 402 1 MEES,
1000pF —— =
XW8900 ! 8o (GRUVCORE_VFB),
Sit 35 <Rb> NO STUFF
1 1
L 2 (GND) L R891252 518 99%3 99%5 Xw8921, CE;44 RE9ZE, C8945, R8930,
Vout . = 0.75Vv ( 1 + Ra / Req) 1 1188 {9;1;‘" " gﬁ%iigiiﬁ egégg in g%ld e to_layout
vout (mln ) = 0.7 ( + Ra / Rb ) - MEF LB ME-L it 1§y§u€eian bZ’ciaﬁ‘é ¢ remove
Req = Rb | Rd |] Re
- GND_GPUVCORE _SGND <Rc> <Re>
MIN LTINE WIDTH=0.6_ mm
MIN_NECK _WIDTH=0.25 mm
VOLTAGE=0V
(GPUVCORE_VFB)
(=PPVCORE_GPU_REG) %’gg)qu
, =PP1V2_GPU_VCOREPWRCTL 0 ‘
W,
‘h §9’§ f 1/1sw , =PP3V3_GPU_VCORELOGIC GPUVCORE_VFB_C .
NO STUFF GPU VCore Setpoints
B R8 9 6 2 PPVCORE _GPULOAD_XW 1 1 1
1K v NC_GPUVCORE_VFB_PCO , R8970' R8971') R8972
NO STUFF NO STUFF S 33 o sTupp M 100K 100K 100K s vID2| VID1| VIDO| C D E| sState
C8961 MF-LF 402 NO STUFF 1/16W 1/16W 1/16W
R48§96K0 JO1UF  |2%0? R8109K64 3Q8927 M, MEeE, "i%:,[ R8973 9N7002DW X-F 0 0 0 - - -| 1.050V (rsvd state)
7 Cm>_ GPU_VCORE_PWRCTLO 1 2 _PCO_DIV, PCO_BIAS 2 _PCO_BIAS_B FMDT3904XF - GPU VCORE VIDO L1338, . GPU_VCORE_VIDO RC  shs Sor- 0 0 1 Y - = | 1.050vV (max batt)
M NO STUFF| NO STUFF Pl SOT-363- o= — — !
MECEE R896111<1 11585,91{63 MEOLE ‘ qu;lgg cg973 . 0 1 1 Y Y - | 1.125V (balanced)
5% 5% GND_GPUVCORE_SGND 20% 1 1 1 YYY 1.250V (max perf)
= 3
2 2 402 1
.. GND_GPUVCORE_SGND All other states not defined
7 - GPUVCORE_VFB_D
— = 6
N\ 08923
NO STUFF R73 95%4 :; ?57306%2DW-X-F
R8967 7 om_GPU_VCORE_VID1 1 2 o GPU_VCORE_VIDl RC 2\g||s
5% 1/16W . 1
NO STUFF Lew NC_GPUVCORE_VFB_PC1 , Mio5" %819[}17,4
NO STUFF 2492 NO STUFF 20%
C8966 NO STUFF 2 18
R8965 .01UF R81969 5Q8927 o GND_GPUVCORE_SGND
7 @ GPU_VCORE_PWRCTL1 4 22%  pc1 prv 1/l2 , pc1 Bias| 1.9% 2 pc1 Bias B 2 = MMDT3904XF e = =
1% NO STUFF| NO STUFF 53 \y/ sor-se3-ze = GPUVCORE_VFB_E GPU ( G84M ) Core Supp ly
g 1 1 frrasa 1
3 R8966 R8968 3 SYNC_MASTER=M75_MLB SYNC_DATE=03/21/2007,
A 1K X GND_GPUVCORE_SGND ¢ — = =
1/18% V16w — — 7 o 9N NOTICE OF PROPRIETARY PROPERTY
argE R R78 95%5 e 7002DW X-F
7+ [mm>__GPU_VCORE_VID2 1 Aj\A,2 o GPU_VCORE_VID2_RC 2\g| 3|/ " Egégégggzg‘ﬁéggggzgégégiﬁ.a“?ﬁé" THE BOSSESSOR. Y
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CERM
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LCD (LVDS) INTERFACE

. =PP3V3_S0_LCD

oS00
. u
R9000* 12
100K |
2y 108 CRITICAL
— 1/16W 50V L
MF-LF CERM 4
402, R190009(1 402 PP3V3 SW LCD UF__ FERR-250-OHM
LCD_PWREN L_RC 3 | 6 | MIN-NECKWIDTH=0:35 mm a
Y G 5 | VOLTAGE=3.3V sM
ey 2
402 1 Cc9001:1:
LCD_PWREN_L TSOP-LF D 0.001?5
SI3443DV £8%
CERM
3 Q 9000 402
1 CRITICAL
B J9000
» oy LVDS_PANEL_EN , 1 MSC-RB30-5-FA
, =PP3V3_S0_DDC_LCD FoRr-si
C R9094! : ‘ O
100K 1
1 15
et 100K pull-ups are for R9010 R9011 PP3V3 SW LCD E
402, 100K 100K MIN LINE WIDTH=0.5_mm
no-panel case (development). 1/123& ?%hsw Még;gggg?z%nm:o.zs mm 3
Panel has 2K pull-ups MF-LF ME-LF v =3-3v 4
4022 2402 o|
= ,» _LVDS_CONN_DDC_CLK o
,» _LVDS_CONN_DDC_DATA 7
o1 7 LUDS_L_DATA CONN_N<0> 9
C9010:1 o1 7 LUDS_L_DATA CONN_P<0> 9
0.00 12\%15 f— 10
CERY 2 o 7» LVUDS_I_DATA CONN_N<1> ul g
CRITICAL 402 o1 70 LUDS_L_DATA CONN_P<1> 12
— 13
90—1]('2'1 —1ooma = o175 LUDS_I, DATA CONN_N<2> 14
Lonasm o1 75 LVDS_I,_DATA CONN_P<2> 15
w7 LVUDS_L_CLK_CONN N 1( Y Y 4 14
[— 52 LVDS_L_CLK _CONN_F_N 17
v » LUDS_I_CLK_CONN P 2 W 3 ‘ 1 LVDS_I,_ CLK_CONN_F_P iz
PLACEMENT NOTE=Place close to connector. - LVDS_U_DATA_CONN_N<0> 20
o1 70 LUDS_U_DATA CONN_P<0> 21
22
o1 70 LUDS_U_DATA CONN_N<1> 23
CRITICAL o1 70 LUDS_U_DATA CONN_P<1> 24
25|
B 90-0AM-100MA o1 70 LUDS_U_DATA CONN_N<2> 24
12107asm1 o1 7 LVDS_U_DATA_ CONN_P<2> 27
4> LVDS_U_CLK CONN N 1 [ Y Y Y 4 29
[— LVDS_U_CLK_CONN_F_N 29
v » LYDS_U_CLK_conn_ P2 (Y Y Y L3 ‘ LVDS_U_CLK_CONN_F_P 39
PLACEMENT NOTE=Place close to connector. 33

51850289

LVDS Display Connector
A SYNC_MASTER=M75_MLB SYNC_DATE=03/19/2007
NOTICE OF PROPRIETARY PROPERTY

THE_INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING

I TO MAINTAIN THE DOCUMENT IN CONFIDENCE

II NOT TO REPRODUCE OR COPY IT

III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART

SIZE | DRAWING NUMBER REV.
D 051-7261 A.0.0
APPLE COMPUTER INC.
SCALE SHT OF
NONE 77 92

3 | 2 1




| 7

| 6

2

TMDS_DATA_N<0>

TMDS Filtering

(Place close to GPU)
I

(Place close to connector)

% 75 [T
NO STUFF CRITICAL
1
o s =PP3V3_GPU_TMDSBIAS R9462" ' | 90-0HM=100MA
— _ 49,95 1210 gem
— pras ' 1(YYY 4 TMDS DATA F_N<0>
NQ SIUEE SIGNAL_MODEL=EMPTY 2 ! —
C9462 » TMDS_DATA RO
0.01UF —— G a————— " 2(YYY 3 TMDS DATA F_P<0>
c%%g 2 R9463 : PLACEMENT NOTE=Place close to connector.
9.9
= % ‘
— 1% 1/16W MF-LF 402 I
% 75 [z TMDS_DATA_P<0> ‘
% 75 [z TMDS_DATA_N<1> .
NO STUFF | |, CRITICAL
1
7o« =PP3V3_GPU_TMDSBIAS R9466') | | 90-GHM-100MA
= = 49.12 1210-45M1
— ‘
- upied 1 4 TMDS_DATA F_N<1>
NO STUFE SIGNAL MODEL:ED::‘PZT%YE‘2 ‘ ﬂ‘ - - e
G9466 * TMDS_DATA R1 ‘
0.01UF —— NG STULE «__2(YYY 3 TMDS DATA F P<1>
CE}‘Z“Z/‘ 2 R9467 ! PLACEMENT NOTE=Place close to connector.
9.9 ‘
- ]
> 1% 1/16W MF-LF 402
% 75 [z TMDS_DATA_P<1> ‘
% 75 [xwy_ TMDS_DATA_N<2> !
i
N§954T7Ugf ‘ CRITICAL
1« =PP3V3_GPU_TMDSBIAS a7 | 00 BRAGE.
= LS 1210 gem
NO STUFF Mrass (0 L1 (VY Y4 TMDS_DATA F_N<2> .,
c 9 4 7 0 1 SIGNALﬁMODEL:EMPTY
6 010F ¢ TMDS_DATA R2 | —
08T NO STUFF ©__2(YYY 3 TMDS DATA F_P<2> ..,
05 R9471 ! PLACEMENT NOTE=Place close to connector.
9.9 |
2 1

% 15 [zwyTMDS_DATA_ P<2>

1/16W MF-LF 402

R9f’l72 '
50 75 TMDS_CLK_N 1 2 o' TMDS CLK_R_N
° e O —= — = CRITICAL
NO STUFF l/sl%SW ‘ 4 2
= 1 - -
s =PP3V3_GPU_TMDSBIAS R9474 NESTF | HM
49.9 | st vER-1
Lgiew | 1 |4 TMDS_CLK F_N
NO STUFF 162,
C9474 1 SIGNAL_MODEL=EMPTY !
0.01UF ¢ TMDS_CLK CMF | ' _2(YYY s TMDS CLK F_P
ci‘%i z NO STUFF | PLACEMENT NOTE=Place close to connector.
\
02 R9475 ‘
= A R9473
% 75 [y TMDS_CLK_P iew we-Lk 402 1A%\ 2 ., TMDS_CLK_R P
oy
1/16wW
MF-LF
402 !

50 75 [T TMDS_DATA_N<3>

;s s =PP3V3_GPU_TMDSBIAS

NO STUFF
C9478
0.01UF —

108 — 71—
v
CERM 2

2
SIGNALLMODEL:EMPT({(
TMDS_DATA_R3

NO STUFF ‘
R49 479 |

1/16W MF-LF 402 ,

CRITICAL
90-BA{ Soma
12107351
1 (Y4 __TMDS_DATA F_N<3> .,
__2(YYY 3 TMDS_DATA F_P<3> .,

PLACEMENT NOTE=Place close to connector.

% 15 [zwyTMDS_DATA_ P<3>
TMDS_DATA_N<4>

a5

;s s =SPP3V3_GPU_TMDSBIAS

NO STUFF

R9482'
49.9

NO STUFF
C9482 1
0.01UF ——

108 — 71—

s +s [rmy_ TMDS_DATA_P<4>

sIGNALJ/JODE:L:EMPTQ{2 2

+ TMDS_DATA R4

NO STUFF

R9483 ‘
2 4 1

1/16W MF-LF 402

CRLTICAL
90-BRE3 Joma

1210745m
L 1YY Y4 TMDS DATA F_N<4> .,
__2(YYY 3 TMDS DATA F_P<4> .,

PLACEMENT NOTE=Place close to connector.

50 75 [T TMDS_DATA_N<5>

;s s =PP3V3_GPU_TMDSBIAS

NO STUFF| '
R9486'|
49.9

NO STUFF

)
=)
e

=G
L]

|
|

sIGNALJ/JODE:L:EMPTQ{2 2
+ TMDS_DATA R5 |
NO STUFF |

R9487 w
,49.9

1/16W MF-LF 402 !

CRITICAL
90-0HM=100MA
121 a6
1 (Y4 __TMDS_DATA F_N<5> .,
__2(YY Y3 TMDS_DATA F_P<5> .

PLACEMENT NOTE=Place close to connector.

s - [xmy_ TMDS_DATA_P<5>

78 91

78 91

VGA SYNC Buffers

7 s =PP3V3_GPU_VGASYNC

PLACEMENT NOTE=Place close to connector.

ANALOG FILTERING

PLACE CLOSE TO CONNECTOR

1 5 MCT4VHC1GO8 R9450
9450/ L » VGA VSYNC R 1%} 2 VGA_VSYNC .0 s gwy GPU_TV_COMP_VGA B
s s rwy_ GPU_VGA_VSYNC | 2 Y

ﬂ - aien VGA_TERM_FILTER
3 1

C9450 1 RO 41%8

0.1luF —— 50

§e s
CE%E& 402 2

% 7 omy GPU_TV_Y_VGA_G

CRITICAL
FL9440

78 91

TV COMP)

78 91

VGA_TERM_FILTER

L@h@hﬁ b
T&i_ﬁ*

210MHZ
MEA2010P-SM

R9441'
150
7 s =PP3V3_GPU_VGASYNC 1/16W
MF-LF
P! 402
PLACEMENT NOTE=Place close to connector.
= GPU_TV_C_VGA R
5 0 74 (I _TV_C__ _Rg
1 MGrgvHC1G08 R9451 VGA_TERM_FILTER
U9451)4 o VGA_HSYNC R 1 2 VGA_HSYNC .4 R94 42
2
50 75 rry—GPU_VGA HSYNC 1w 1513
; o aig
C9451 1 102,
0.1uF —
20%

Y 2
CERM
402

DVI DDC Current Limit

(55mA requirement per DVI spec)

TV Y)

DVI INTERFACE

CRITICAL CRITICAL Isolation required for DVI->ADC Adapter
F9410 D9410
, =PP5V_S0_DVI_DDC _ 0.5AMP-13.2V 400-OHM-EMI SOD-123 1 - 1
1 2 ppsv s0 poc F 1 Y Y Y2 PpP5v S50 DDC 1 N]2 PP5V SO DDC PULLUPS GPU Isolation / Level-Shift
MIN-NECRWIDTH=0:35 mm  su-1 MIN-NECR—WIDTH=0:35 mm WEDT 3
SM-LF VOLTAGE=5V . VOLTAGE=5V . BO530WXF « =PP3V3_GPU_DVI
1 15
5 » =GND_CHASSIS_DVI_BOT R9410 R9412
— — 4.7K 47K IR9420
CRITICAL 1/12%1 1?15w 10K
79400 MEIR, [ ) dEe aatt = View
QH11121-RIG0O2-4F 2 2 2N7002Ds‘g;§3-6§ B MEDF
F-RT-TH-DVI R9411 L 2402
33 31 ‘ 1,100, DVI_DDC_CLK 3o £s)a GPU_DVI_DDC_CLK psmy -
%
1/516W
= 15
+. 5o TMDS_DATA_F_N<0> 17/0 1 TMDS_DATA_F_N<2> ,, 5, 1C9411 Mios" 1§§K4 21
2 TMDS_DATA_F_N<1> ,,,, —— 100pF Q9411 2 55
s 7 TMDS_DATA_F_P<0> 18 o2 TMDS_DATA F_P<2> ., 2 gEXM 2N7002DW-X-F . upley
10 TMDS_DATA_F_P<1> ,,,, 402 R916101 3 soT-363 /[ G| 2402
19 JE 1 2 DvI_pDC_pATA 6 %] £ s/ GPU_DVI_DDC_DATA fsm 7
11 4
o 7o TMDS_DATA_F_N<5> 20 ot TMDS_DATA_F_N<4> ,, ,, &ff_yzf# GPU_HPD_BILAT
12 TMDS_DATA_F_N<3> ,, ,, 0 =GPU_HPD_ENABLE (i
51 76 TMDS_DATA_F_P<5> 21 o—2 TMDS_DATA_F_P<4> ., 1c9413 v e e
3 TMDS_DATA F_P<3> ,, L Y5opF CLe -
22 6 DVI_DDC_CLK_R - d 5 2 3
e (PP5V_S0_DDC) 2 38, iRic ST |'R9422
S 402 i\ < )1 5> 270K
21 7o TMDS_CLK_F_P 23 o7 DVI_DDC_DATA_R A2l Q9414 YIS
15 MF—L%"
s - TMDS_CLK_F_N 24 o e VGA_VSYNC oo R9161014 " s 2N7Q92DW-X-F .| 1 |,402
16 DVI_HPD_R 1 2 DVI HPD “ | - - - - - - - - |- GPU_HPD BT
o 15 VGA_B c3 o le VGA_R oo 1/ =PP5V_S0_SB_HPD ,
csg o_lcsa MESSF
o s VGA_HSYNC c4 o2 VGA G . 750
13
voa_TERM_conn w VGa_TERM_CONN | vGA_TERM_CONN R9423
R9445' 34 52 R9443'|R9444'| C9410! 1C9414 09415 270K
130 9 130 150 ¢ 0-01pF —— f— %g)OPF 2N7002DW-X-F Liisw
1/16W < 1/16W 1/16W cBoY 2 2 28¥m SOT-363 2402
MF-LF MF-LF MF-LF €03 165
4022 514-0278 4022 4022 , €] £ s)a DVI_HOTPLUG_DET om0
OMIT OMIT OMIT OMIT | R9415
1CX9490 |1 CX9491 (1 CX9492 |1CX9493 = 20K
—— SHORT —— SHORT —— SHORT —— SHORT 216w
e N8NE N8NE NE NONE MFZLF
NONE NONE NONE NONE
2 NONE 2 NONE 2 NONE 2 NONE 2402
402 402 02 402
, _=GND_CHASSIS_DVI_TOP -
= DVI Display Connector
OMIT OMIT OMIT OMIT — —
1CX9400 | CX9401 |1 CX9402 |:CX9403 SYNC_MASTER=M75_MLB SYNC_DATE=03/19/2007
= ,§§IN%RT p— ,§§IN%RT —— SHORT  — ,§§IN%RT NOTICE OF PROPRIETARY PROPERTY
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PGOOD Monitor for GPU Rails rERAA- SRS
LTC2900 provides programmable reset delay which is required to play nice with ICHx PGOOD circuit HE 1C9550
. _PP3V3 GPU . Fast wake condition is worst case. ICHx o LVDS B DATA N<2> Fllpao VDD~ %’8'%1UF
_ ] o0 15 _B_| |
Alias to 3.3V if not used-> _=PP2V5_GPU_LTC2900 can create an S3 duratlc_m of 1 RTC clock s l':_‘;} 1VDS B DATA N<O0> Hl|pa1 CRITICAL 2 %g‘éM
s _PP1V8 GPU (32 us). If mux select is on core well s oD LVDS B DATA P<0> Kllpaz J9550
+ PP1V25_GPU C9592 C95911 C9590: and AND-gate is implemented, glitch filter D — = K3|oas CBEVAD20 1
0.1UF 0. 1%%5 0. 1%%5 IR9595 or <99ms PGOOD assertion time is required s VDS A CLK P Ké|pag BGATLE -
D 1 p 2 1 ° CERM 2 CERM 2 1K for PGOODs to be valid at end of 99 ms SMC B ] 0 VDS A CLK N K6 |pas -
R9593 ~ - 402 402 316w timer. If mux select on resume well, then o - - 37
124K iy b b d PGOOD will not ch during S3 pas
18w dEn = Vi vz L 5402 observed wi not change during v 1> 7y LVDS_A_DATA_N<0>] X9|pa;
ME-LF 0 CRITICAL 1 transitions and ICHx will honor whatever s 0 LVDS A DATA P<0>| J10|pas
2402 1 |vs - PGOOD delays are provided. *OD — = G10
U9590 o 1 my_LVDS_A_DATA P<2> Ao
GPU_PGOOD_P1V2 DIV 5 lva 5o eereys NC NB LVDS I/F o 15 [y LVDS_A_DATA_N<2>|_ E10|paso
C;m: s 1 [my LVDS_A_DATA N<1>| C10lpa1; bHo[F2 LVDS_U_DATA_ CONN_N<2> o
GPU_PGOOD_VREF g |vREF RST*| 4 PM_ALL_GPU_PGOOD frym 20 30 75 o 15 [zmy_ LVDS_A_ DATA_ P<1>| A10pa1p pu1{H2  LVDS_U_DATA_CONN_N<O0> iozm 77 o
'R9594 28]pa13 br2|72  LVDS_U_DATA CONN_P<0> omm, 17 o
100K VPG crT| 3 GPU_PGOOD_CRT s 1 my—LVDS_B_DATA P<1>[ A7lpa1s pH3|I3  NC
1316w By o 15 gy LVDS_B_DATA N<1>| ASipais pu4|J5 LVDS_IL_CLK_CONN_P BT 7
v GND THRM_PAD 95951 R9596 B4|pate pus|J6 LVDS_L_CLK_CONN_N oD 7
© H c33?01>ir3 — g;OK o 15 gy LVDS_B_CLK_N A2|pa17 DHE I8 NC
— s 198 T < melE¥ s 1 [y LVDS_B_CLK_P Blpa1g bn7(79  LVDS_L_DATA CONN_N<0> 1 o
Cc95931 CERY 2 2402 s 1 [my LVDS_B_DATA_P<2> Dllpalo bug[H9 LVDS_L_DATA CONN_P<0> mum o
0.1UF —— — pu9|F9  LVDS_L_DATA_CONN_P<2> 1ozm 77 s
L85 Trst = 4.6ms/nF ™ sy LVDS_U_DATA_N<2>| Gl|pno« br10[EY LVDS_L_DATA CONN_N<2> g . 5
402 Trst = 1.5ms % 1 [myLVDS_U_DATA_N<0> Jllppi bH11|C9  LVDS_L_DATA_ CONN_N<1> o
%0 75 [zmy_ LVDS_U_DATA_P<0>| X2|pgsx pr12[B9  LVDS L DATA CONN P<1> o o
. . o J4IDB3* DH13|[B8 NC
LTC2900 typical threshold is 93.5% (3.055v, 2.325v, 1.685V, 1.120V) £ w0 75 7 (I LVDS L CLK P K5 |ppa* bH14|B6 LVDS U DATA CONN P<1> oo 7
% 15 my_LVDS_L_CLK_N K7 |pps« pH15[B5 LVDS_U_DATA_ CONN_N<1> @y
K8 |pp6* DH16 B3 NC
- - - s0 75 [zry— LVDS_L_DATA N<0>| K10|pp7« pH17|B2 _LVDS_U_CLK_CONN_N oD 7 0
Mux Select Conditionin g w072 Coy_ LVDS_L_DATA_P<0>| 810 pnge biie|c2  LVDS_U_CLK_CONN_P o
% 1 [myLVDS_L_DATA_ P<2>| F10|ppgx bH19[E2 LVDS_U_DATA_ CONN_P<2> mmm o
C _ GPU LVDS I/F % 7 oy LVDS_L_DATA N<2>| D10|ppiox
7o ZPP3V3_S0_LVDS_MUX s 5wy LVDS_L_DATA N<1>| B510|5p1;+ seLE3 LVDSDATAMUX_SEL_GPU_L .,
s PP2V5_S0_LVDS_MUX s0 75 [rryLVDS_L_DATA_ P<1> A9|pp12* NOTE: SEL = LOW selects port B
B7|pB13*
R9544? R9545 5 75 my_ LVDS_U_DATA_P<1>| 26|pp14w
10K 10K s 75 [y LVDS_U_DATA_N<1>| _At|pp1s«
hpLen hpLeH A3IpB16*
LVDS_SEL_RESUME 4022 4022 % 75 gy LVDS_U_CLK_N allpp17«
R9541 LVDSDATAMUX_SEL_GPU_L %0 75 gy LVDS_U_CLK_P Cllppig*
%0 1 gy LVDS_U_DATA P<2>| Ellppiox
20 15 > EXTGPU_LVDS_EN 1 2 5 LVDS_SEL_RESUME L —
! — /————GND ——
LVDS_SEL_CORE 1/51%5w = 9540 R9543 e e
R90542 Mioz" - 9N7002DW—X—F EXTGPU_LVDS_EN33_L 1. 25 2 LVDSCTRLMUX SEL_GPU_L ,, E|Eo|ea|alole
SOT-363 - - — — — —
I 2 [y RSVD_EXTGPU_LVDS_EN 1 2 AN o
/5% MF-LF
1/16W 4 402 1
MF-LF 6 —
b 9540 LVDS_SEL_CORE 1
1 - QR4 R9563 LVDS Data Mux Power Supply ...
EXTGPU_LVDS_SEL 2\l | SOT-363 1 2 . s =PP3V3_S0_LVDS_MUX 0.1UF
2|1
LVDS_SEL_CORE 1 3
_SEL_ 174w R9555" 2on
C9561 502 10K . CRITICAL dov =
s _=PP3V3_S0_LVDS_MUX 0.1UF i 1ike - o Exe3cEprT 202
) a N — MF_LE 1 PP2V5 S0 LVDS MUX
4{20% ) ] 2 U9555 MIN LINE WIDTH-0.25 mm
0% L NOTE: NAND-gate required if EXTGPU_LYDS_EN GPIO P2V5_S0_VREF 1 5 MIN NECK_WIDTH=0.10 mm
o is on SB core well. Keeps PGOOD looking at non-GPU 5
rails until GPIO switches back to default state and N
B s LVD?—SfL—CORE GPU power rails have come up and are valid (which R%?%g 1 C9556
1 MgZfomereoo should be before platform reset deasserts). Could PO = 0, 1UF
U956 14 EXTGPU_LVDS_EN_OQUAL be eliminated if GPIO moved to resume well. ElLE 2 LowM
20 24 5 7 [T PLT_RST_L 2 2 402
3
— .
PU DDC P FE Panel/Backlight Control Mux
NOTE: New H/W and S/W challenge since NB gfx might
;s =PP3V3_S0_LVDS_MUX . A A
— ;s =GPU_DDC_ENABLE o == — be powered off if using external GPU. S/W will have
—PP3V3 GPU LVDS DDC ‘ to guarantee that the "other" device is ready before
¢ — V3_GPU LVDS | 1 C9560 1| cRITICAL 16 a switch can occur. If mux select GPIO is still on a
R95160% 0.1UF —— core well, this could mean powering up IG supply will
N 5% [ vcc be necessary before going to sleep to keep PGOODs valid.
R9570 hpLew CERM 2 U9560
15.8K 402, “oe 74CBTLV3257
1/150 2 995 70 7 Czmy—GPU_PANEL_EN 2}1p; PN 1[4 LVDS PANEL EN ooy 7
HEgES, /s N7002DW-X-F 1s [zmy LVDS_VDD_EN 3112
(Ext. GFX) SOT-363 7 [y GPU_BKLT EN 50551 2 7 LCDBRLT PWREN oo o
M GPU_PANEL_DDC_CLK 1\ £ Tv/6 , 1vDS coNN DDC_cLK 77 — = —
o — DD WARE BASESTRUE — ~— oD 15 rmy_ LVDS_BKLT_EN 6 |5p0
- 2 GPU_BL_PWM 11 9 LCDBKLT PWM UNBUF LVDS Interface Mux
(a2 3B1 3. — — U
D e = » fom— LVDS_BKLT_CTL 191382 SYNC_MASTER=M75_MLB SYNC_DATE=03/19/2007
A (Int. GFX) X 7 50 25 [zmy— PM_ALL_GPU_PGOOD 14141 4n[ 12 TP PM ALL GFX PGOODsm, — = —
R?? 78% + > PM_ALL_NBGFX_PGOOD 13] 45 NOTICE OF PROPRIETARY PROPERTY
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CRITICAL
. _=PP3V3_S3_TOPCASE . .
J9610 , =PP3V42 G3H_LIDSWITCH 51850369 BOM Options:
HS8806F-B —PP5V S3 TOPCASE INV_SPLIT INV_BYPASS
— M-RT-SM ’ — CRITICAL INV_15INCH
7 J _
O+— —PPSV S3 IR J9600 SMO4B-ACH INV_17INCH?
= _S3__ e QT500166-1020 M-RT-SM . .
ol ] M-ST-SM —=0 Split Inverter Classic Inverter
2 USB_IR N B 7 2w 45 45 ooz SMC_LID 1 2
3 USB_IR P BTy 7 54 0 3 4 KBDLED_ RETURN oo 5 s2qgry INV_PWR_HV 1 Bridge 2 PBUS
4 46 15 7 g SMC_ONOFF_L 5 6 KBDLED_ANODE am = s2cgry INV_GND_HV 2 Bridge 1 GND
5 SYS_LED_ANODE Gy 7 8 o2 01y INV_P5V_HV_TIFB 3 IFB (Current Sense) +5v
B 9 10 =I2C_TOPCASE_SDA D 52 mggry INV_PWM_HV_VFB 4 VFB (Voltage Sense) PWM
s 21qgry USB_TPAD_P 11 12 =I2C_TOPCASE_SCL G
O £ 86 20 (BT USB_TPAD_N i 13 ol [ ne | .
CRITICAL 155 o128 | NC :
= L s 41 s =GND_CHASSIS_LEFTCLUTCH
— — INV_SPLIT
C J9655
51850474 L BM02B-ACHKS-GAN-TF-LF-SN-M
— M-RT-SM
516S0350 — ©
RCLAMPO0502B o ooz INV_HV_PINS 1 "Antenna" Pad No Connect
NC _2 No Connect No Connect
4 :)
s 1 » =GND_CHASSIS LEFTCLUTCH
PLACEMENT NOTE=Place C9660 close to southbridge PLACEMENT_NOTE=Place FL9665 close to J9660
PLACEMENT_ NOTE=Place C9661 next to C9660 L9 0
C9660 ;)‘—OHM—Q(QMA CRITICAL
0.0047uF 1210°4sM1 J9660
s 23 gy SATA_A R2D C_P 2 } } 1 s SATA_A R2D_UF_P N OT500166-1.020
M-ST-SM
966 %g%l — 2 1 =PP5V S0 HDD
_S0__ .
SATA A R2D C N ° (2)(‘)‘4?111“ w SATA A R2D UF_N m w SATA A RZD P : C}H
o = I —SRLD i = —S_RLD _UE_ |« SATA A R2D N s 5
i BL2882 9666 ;o oh— ¢
Gy 1210 asMl 0.0047uF SATA A D2R_A_N 10 5
o 2> um—SATA_A D2R N Y ’(&(\ 51 SATA_A_D2R_UF_N 2 |11 [ SATA_A D2R _A_P 12 1 USB_BT_N (BT 24 06
966 o 14 13 USB_BT P oy 1 v
— 25v =PP3V3_S3_BT 16 15
0.0047uF CRM ¢ —
o 25 oumySATA_A_D2R P — b SATA_A_D2R_UF_P 2 } } 1 E—
PLACEMENT_ NOTE=Place FL9660 close to southbridge 10
CAEORZM =
PLACEMENT_NOTE=Place C9666 next to C9665 5 1 6 S O 3 5 O

PLACEMENT_NOTE=Place C9665 close to J9660

M76 Specific Connectors
A SYNC_MASTER=(MASTER) SYNC_DATE=(MASTER)
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PP5V_SW LCDBKLT

7 82

w: » PP4V5_SW_VREG HIN_NECR WIDTH=0: 25 m
, =PP3V3_S0_LCDBKLT IINV_SPLIT INV_SPLI{
R9812 R9825
PLT_RST L input ensures backlight ¢ 68.1K 3.32K
PWM does not glitch during RESET. INV_SPLIT i?i? %1§
s = 2
» o PLT_RESET L 1 MGT§VHCIGO8 1 cppRLT PWM , .0 Rl%801K1 2402 102,
A .
LCDBKLT PWM_UNBUF .[09800 - - ‘ S e
» _PWM_ - Va IN‘%_;IE;LII 3T1 INV_LOSC -
3 B am
Cc9800 1 02 11.3K INV_SPLIT
0.1ur —— 118w INV_SPLIT D9825
v e 1 MA3S132D0L
S mesag s,
INV_PWM R ) 100PF 304 TA75W393FU Fg{j 2 INV_VCHOP oD -
INV_SPLIT MELE 3%
1 R9810" lINV_SPLIT 102, cé%‘é 2 U9820> 1 INV_UNNAMED A 3
20.0K 1;9382% 4 INV_DIM DIV ‘ 2] L‘ >‘71
1% .
 ubleE 1716w INV_SPLIT nv_spriT 1NV SPLIT ¢
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FSB (Front-Side Bus) Constraints CPU / FSB Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP NET_TYPE
: ELECTRICAL_CONSTRAINT_ SET PHYSICAL SPACING
FSB_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
[ FSB_COMMON FSB 558 FSB_COMMON FSB_ADS_L 7 10 14
FSB_DSTB_55S * =1:1_DIFFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR [ ESB_COMMON FSB_55S FSB_COMMON FSB_BNR_L 710 12
FSB_BPRI L
[ ESB_COMMON FSB_55S FSB_COMMON | ] 10 14
[ ESB_COMMON FSB_55S FSB_COMMON FSB_BREQO L 710 12
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT — - — 1 T
- = - = [ ESB_COMMON FSB 558 FSB_COMMON FSB_DBSY_L 7 10 10
FSB_ADDR * =3:1_SPACING ? FSB_DATA * =3:1_SPACING ? [—ESB_COMMON FSB_55S FSB_COMMON FSB_DEFER_L 10 14
SB_COMMO! 558 SB_COMMO! FSB_DPWR_L
FSB_ADDR2ADDR * =2:1_SPACING ? FSB_DATA2DATA * =2:1_SPACING ? [CO—FsB_comion ESB_ ESB_COMMON = = T
= = = = [ ESB_COMMON FSB 558 FSB_COMMON FSB_DRDY_L 7 10 14
D FSB_ADSTB * =3:1_SPACING ? FSB_DSTB * =3:1_SPACING ? [—ESB_COMMON FSB_55S FSB_COMMON FSB_HIT L 710 14
SB_COMMO! 558 SB_COMMO! FSB_HITM L
FSB_ADDR2ADSTB * =3:1_SPACING ? FSB_DATA2DSTB * =3:1_SPACING ? s FSR FSR_COMMON - . T
= = = = [ ESB_COMMON FSB 558 FSB_COMMON FSB_LOCK_L 7 10 14
[ ESB_COMMON FSB 558 FSB_COMMON FSB_RS_L<2..0> 10 14
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ ESB_COMMON FSB_55S FSB_COMMON FSB_TRDY_L 10 14
FSB_CPURST L. FSB 558 FSB_COMMON FSB_CPURST_L 710 13 14
FSB_COMMON * =2:1_SPACING ? | m— = = = = = =
[_ESB_DATA_GROUPO FSB_558 FSB_DATA FSB_D L<15..0> 710 14
[ ESB_DATA_GROURO FSB_55S FSB_DATA FSB_DINV_L<0> 710 14
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET
= - = - = - [ FSB_DSTRO FSB DSTB_55S | FSB DSTB FSB_DSTB_L_P<0> 710 14
FSB_ADDR FSB_ADDR * FSB_ADDR2ADDR f— FSB _DSTB_55S | FSB DSTB FSB_DSTB_L_N<O0> 710 14
FSB_ADDR FSB_ADSTB * FSB_ADDR2ADSTB [ ESB_DATA GROUP1 FSB_55S FSB_DATA FSB D _L<31..16> 710 14
[ ESB_DATA GROUP1 FSB 558 FSB_DATA FSB_DINV_L<1> 710 14
FSB_DATA FSB_DATA * FSB_DATA2DATA = = = = — —
— = = = [ ESB_DSTB1 FSB DSTB_55S | FSB DSTB FSB_DSTB_L_ P<1> 710 14
FSB_DATA FSB_DSTB * FSB_DATA2DSTB D FSB _DSTB_55S | FSB DSTB FSB_DSTB_L_N<1> 710 14
All FSB signals with impedance requirements are 55-ohm single-ended. [ESB_DATA_GROUP2 FSB_558 FSB_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 FSB_558 FSB_DATA FSB_DINV_L<2> 710 14
Worst-case spacing is 2:1 within Data bus, with 3:1 spacing to the DSTBs. [ ESB_DSTB2 FSB DSTB_55S | FSB DSTB FSB_DSTB_L_P<2> 710 14
DSTB complementary pairs are spaced 1:1 and routed as differential pairs. — FSB_DSTB_55S | FSB DSTB FSB_DSTB_L_N<2> 710 14
Design Guide recommends each strobe/signal group is routed on the same layer. [ ESB_DATA_GROUPR3 FSB_558 FSB_DATA FSB_D_L<63..48> 710 14
Design Guide recommends FSB signals be routed only on internal layers. [ ESB_DATA_GROUPR3 FSB_558 FSB_DATA FSB_DINV_L<3> 710 14
. . . . . . FSB_DSTB3 FSB_DSTB_55S | FSB DSTB FSB_DSTB_L_P<3>
NOTE: Design Guide does not indicate FSB spacing to other signals, assumed 3:1. = = = = — — T
. . . X . — FSB_DSTB_55S | FSB DSTB FSB_DSTB_L_N<3> 710 14
NOTE: Design Guide allows closer spacing if signal lengths can be shortened. = = = — -
. FSB_ADDR_GROUPQ FSB 558 FSB_ADDR FSB A L<16..3>
SOURCE: Santa Rosa Platform DG, Rev 0.9 (#20517), Sections 4.2 & 4.3 = —ADDE~ = = — = T
C [_ESB_ADDR_GROUPO FSB_558 FSB_ADDR FSB_REQ L<4..0> 710 14
FSB_ADSTB_L<0>
. . [ ESB_ADSTBO FSB 558 FSB_ADSTB . . 7 10 14
CPU Slgnal ConStralnts [ ESB_ADDR_GROUP1 FSB_55S FSB_ADDR FSB A L<35..17> 710 12
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP [ ESB_ADSTBL FSB_55S FSB_ADSTB FSB_ADSTB_L<1> 710 14
CPU_27P4S * Y =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7 MIL 7 MIL [ CRU_IERR L CPU_55S8 CPU_TIERR_L 10
CPU_FERR_L
CPU_558 * v =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [CD——CRU_FERR_L CRU_33S = = o
- — = — = — = [ CPU_PROCHOT_L CPU_55S CPU_2T01 CPU_PROCHOT_ L 10 46 59
NOTE: 7 mil gap is for VCCSense pair, which [ CPU_PWRGD CPU_55S CPU_PWRGD 710 13 23
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT Intel says to route with 7 mil spacing without [ CPU_FROM_SB CPU_55S CPU_INTR 10 23
specifying a target differential impedance. [ CPU_FROM_SB CPU_55S CPU_NMI 10 23
CPU_2TO1 * =2:1_SPACING ? —_ceu_rray_se cpU 555 CPU A20M L
= L . _ L 10 23
CPU_COMP * 25 MIL ? [ CPU_FROM_SB CPU_558 CPU_DPSLP_L 710 23
CPU_GTLREF * 25 MIL ? [ CPU FROM SB CPU_558 CPU_IGNNE_L 10 23
— - . DG recommends at least 25 mils, >50 mils preferred [ CRU_INIT L CPU_55S CPU_INIT L 10 23 a7
CPU_ITP * =2:1_SPACING ? [ CPU FROM SB CPU_558 CPU_SMI L 10 23
CPU_VCCSENSE * 25 MIL ? [ —CRU_FROM_SB CPU_558 CPU_STPCLK_L 7 10 23
= . [ BM_THRMTRIP_L CPU_558 CPU_2TO1 PM THRMTRIP L 10 16 23 46
. . . . . FSB_CPUSLP L CPU_55S8 FSB_CPUSLP_L
Most CPU signals with impedance requirements are 55-ohm single-ended. = = = = = = T
Some signals require 27.4-ohm single-ended impedance [CO——PHLDERSLEVR CRU_33S CRU_2TOL EM_DPRSLPVR Treme
g q N 9 P ° O (See above) CPU_558 CPU_2T01 IMVP_DPRSLPVR 7 5o
SOURCE: Santa Rosa Platform DG, Rev 0.9 (#20517), Sections 4.4 & 5.8.2.4 [ CPU_BSELO CPU_55S CPU_2TO1 CPU_BSEL<0> 10 30
NB_BSEL<0>
O (See above) CPU_558 CPU_2TO1 | 13 16 30
[ CPU_BSEL1 CPU_558 CPU_2TO1 CPU_BSEL<1> 10 30
O (See above) CPU_55S8 CPU_2TO1 NB_BSEL<1> 13 16 30
[ CRU_BSEL2 CPU_558 CPU_2TO1 CPU_BSEL<2> 10 30
O (See above) CPU_558 CPU_2TO1 NB_BSEL<2> 13 16 30
B [ CPU_DPRSTP_L CPU_55S CPU_2T01 CPU_DPRSTP_L 710 16 23 59
[ CRU_GTLREF CPU_558 CPU_GTLREF CPU_GTLREF 10
[ CRU_COMP CPU_558 CPU_COMP CPU_COMP<3> 10
[ CRU_COMP CPU_27P4S CPU_COMP CPU_COMP<2> 10
[ CRU_COMP CPU_558 CPU_COMP CPU_COMP<1> 10
[ CPU_COMP CPU_27P4S CPU_COMP CPU_COMP<0> 10
[ XDP_TDI CPU_55S CPU_ITP XDP_TDI 10 13
[ XDR_TDO CPU_558 CPU_ITP XDP_TDO 10 13
[ XDR_TMS CPU_558 CPU_ITP XDP_TMS 10 13
[ XDR_TCK CPU_558 CPU_ITP XDP_TCK 10 13
[ XDP_TRST L CPU_55S CPU_ITP XDP_TRST L 10 13
[ XDR_BRPM L CPU_558 CPU_ITP XDP_BPM L<4..0> 10 13
— [ XDR_BPM L5 CPU_55S CPU_ITP XDP_BPM L<5> 10 13
- CLK_FSB 100D | CLK_FSB XDP_CLK_P 13 30 88
- CLK_FSB 100D | CLK_FSB XDP_CLK_N 13 30 88
— (FSB_CPURST L) | cpu_s55s CPU_ITP XDP_CPURST_L 13
| — CPU_55S CPU_2T01 CPU_VID<6..0> o
| — CPU_55S CPU_2T01 IMVP6_VID<6..0> 712 59
[ CPU VCCSENSE CPU_27P4S cpu_vecsense | CPU_VCCSENSE_P 1 59
[ CRU_VCCSENSE CPU_27P4S cpu_vecsense | CPU_VCCSENSE_N 11 59
— CPU_27P4S cpu_vccsense | IMVP6_VSEN_P s
[ CPU_27P4S CcPU_vCCSENSE | IMVP6_VSEN_N 59
.
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PCI-Express / DMI Bus Constraints
NET_TYPE
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP ELECTRICAL CONSTRAINT SET PHYSICAL SPACTNG
PCIE_100D * - =1 HM_DIFF =1 HM_DIFF =1 HM_DIFF =1 HM_DIFF =1 HM_DIFF — =
CIE_100 100_OHM_DIFF 00_OHM 1 00_OHM 1 00_OHM 1 00_OHM | 00_OHM | PEG_R2D PCIE 100D PCIE PEG_R2D_P<15..0> o
DMI_100D * =100_oHM_DIFF| =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF - PCIE_100D PCIE PEG_R2D N<15..0> 68
| — PCTE_ 100D PCTE PEG_R2D_C_P<15..0> 15 68
[ PCIE_100D PCIE PEG_R2D_C_N<15..0> 15 68
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT PEGiDZR PCIEilooD PCIE PEG_DZR_P<15 .. 0> 1s s
PCIE * 20 MIL ? - PCIE_100D PCIE PEG_D2R_N<15..0> 15 68
. N [ PCTE_ 100D PCTE PEG_D2R C_P<15..0> 68
DMI 20 MIL ? = PCIE_100D BCIE PEG_D2R_C_N<15..0> o
SOURCE: Santa Rosa Platform DG, Rev 1.0 (#21112), Sections 7.2, 9.2 & 10.5 [ DMI_N2S DMI_100D DMI DMI_N2S_P<3..0> 16 24
DMI N2S N<3.
. . .
- DMT_100D DMT ] | 16 24
Video Signal Constraints = our_am owr_t00n | pur DMI_S2N_P<3. .
| — DMI_100D DMI DMI_S2N N<3..0> 16 24
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = - -
[ LVDS A CIK LVDS 100D LYDS LVDS_A_CLK_ P 15 79
LVDS_100D * =100_ouM _DIFF| =100_OHM DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF == =
- — - — [ LVDS A CIK LVDS_100D LVDS LVDS_A_CLK N 15 79
CRT_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD [ LVDS A DATA LVDS_100D LVDS LVDS_A DATA_P<2..0> 15 79
[ LVUDS A DATA LVDS 100D LVDS LVDS_A DATA_N<2..0> 15 79
CRT_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD == = LVDS A DATA P<3>
[ LUDS A DATA3 LVDS_100D LVDS A -
[ LVDS_A_DATA3 LVDS_100D LVDS LVDS_A_ DATA_ N<3>
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ LVDS_B CLK LVDS 100D LVDS LVDS_B_CLK_P 15 79
LVDS * 20 MIL 2 [ LVDS B CIK LVDS_ 100D LVDS LVDS_B_CLK_N 15 79
— - [ LYDS_B_DATA LVDS_100D LVDS LVDS_B_DATA P<2..0> 15 79
CRT * 25 MIL ? DG Says 40 mil spacing minimum [ LVDS_B_DATA LVDS_100D LVDS LVDS_B_DATA N<2..0> 15 79
2 * 2 2 [ LVDS B DATA3 LVYDS_100D LYDS LVDS_B_DATA_P<3>
CRT_2CRT 0 MIL . [ LVDS_B_DATA3 LVDS_100D LVDS LVDS_B_DATA_ N<3>
CRT_SYNC * 25 MIL ? DG Says 30 mil spacing minimum [ LVDS IBG LVDS LVDS_IBG 15 22
CRT_SYNC2SYNC * 20 MIL ? [ CRT_TVO IREF CRT CRT TVO_IREF
. . A CRT_ RED
TVDAC * 25 MIL ? DG Says 40 mil spacing minimum = zi;igi;n zi;iz: 522 CRT GREEN
| — = = —=
TVDAC_2TVDAC * 20 MIL ? [ CRT_BLUE CRT_50S CRT CRT BLUE
[ CRT_SYNC CRT_55S CRT_SYNC CRT_ HSYNC_R
[ CRT_SYNC CRT_55S CRT_SYNC CRT_ VSYNC_R
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET v ; DAC CRTisos TVD7C TV A DAC
| — =5 = —
CRT CRT * CRT_2CRT O T B DAC CRT_50S TYDAC TV_B_DAC
C > TV.C DAC CRT_50S TVDAC TV_C_DAC
CRT_SYNC CRT_SYNC * CRT_SYNC2SYNC == =
TVDAC TVDAC * TVDAC_2TVDAC
LVDS signals are 100-ohm +/- 20% differential impedence.
CRT & TVDAC signal single-ended impedence varies by location:
- 37.5-ohm +/- 15% from GMCH to first termination resistor.
- 50-ohm +/- 15% from first to second termination resistor.
- 55-ohm +/- 15% from second termination resistor to connector.
CRT_HSYNC/CRT_VSYNC signals are 55-ohm +/- 15% single-ended impedence.
SOURCE: Santa Rosa Platform DG, Rev 1.0 (#21112), Sections 8.1 - 8.3.
.
NB Constraints
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DDR2 Memory Bus Constraints Memory Net Properties
ALLOW ROUTE NET_TYPE
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP
? ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
MEM_45S * =45_OHM_SE =45_OHM_SE =45_OHM_SE =45_OHM_SE =STANDARD =STANDARD [ EM 20D - MEM CLK P<2..0>
— LA_ _ ¢ ¢ _ .. 16 31
MEM_558S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [ MEM_70D MEM_CLK MEM CLK_N<2..0> 16 31
MEM_70D * =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF =70_OHM_DIFF [ MEM_A_CNTL MEM_45S MEM_CTRL MEM CKE<1..0> 16 31 33
[ MEM_A_CNTL MEM_45S MEM_CTRL MEM CS_L<1l..0> 16 31 33
MEM_85D * =85_onM DIFF | =85_OHM DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF MEM A CNTT. MEM 458 MEM OTRL MEM ODT<l..0>
- LA« L. o [ .- 16 31 33
[ MEM A CMD MEM_55S MEM_CMD MEM_A A<14..0> 16 17 31 33
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET MEMiAicMD MEM7555 MEMicMD MEM A Bs<2 0>
| — LA_( L ¢ LA .. 17333
D MEM_CLK2MEM * =4:1_SPACING ? MEM_CLK MEM_CLK * MEM_CLK2MEM [ MEM_A_CMD MEM_55S MEM_CMD MEM A RAS L 17 31 33
[ MEM A _CMD MEM_55S MEM_CMD MEM A _CAS_L 17 31 33
MEM_CTRL2CTRL * =2:1_SPACING ? MEM_CLK MEM_CTRL * MEM_CLK2MEM A c Toes e MEM A WE L
[ MEM_A_CMD MEM_ MEM_CMD | A WE__ 173 33
MEM_CTRL2MEM * =3:1_SPACING ? MEM_CLK MEM_CMD * MEM_CLK2MEM
= = = = = [ MEM_A_DQ_BYTEQ MEM_55S MEM_DATA MEM A DO<7..0> 17 a
MEM_CMD2CMD * =1.5:1_SPACING ? MEM_CLK MEM_DATA * MEM_CLK2MEM [ MEM_A_DQ_BYTE1 MEM_55S MEM_DATA MEM A DQ<15..8> 17 31
[ MEM_A_DQ_BYTE2 MEM_55S MEM_DATA MEM A DO<23..16> 17 a
MEM_CMD2MEM * =3:1_SPACING ? MEM_CLK MEM_DQS * MEM_CLK2MEM === = = MEM A DO<31..24>
[ MEM_A_DQ _BYTE3 MEM_55S MEM_DATA A .. 17
MEM_DATA2DATA * =1.5:1_SPACING ? [ MEM A _DQ_BYTE4 MEM_55S MEM_DATA MEM_A_DQ<39..32> 175
MEM DATAZMEM . —3:1 SPACING B NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [ MEM A _DQ_BYTES MEM_55S MEM_DATA MEM A _DQ<47..40> 17 3
= B - MEM_A_DQ_BYTEG MEM_55S MEM_DATA MEM A DO<55..48> 17 a
MEM_CMD MEM_CLK * MEM_CMD2MEM = == = = —
MEM_DQS2MEM * =3:1_SPACING ? - - - [ MEM_A_DQ_BYTE MEM_55S MEM_DATA MEM A DOQO<63..56> 17 a
MEM_CMD MEM_CTRL * MEM_CMD2MEM
MEM_20THER * 25 MIL ? — - - [ MEM_A_DMO MEM_55S MEM_DATA MEM A DM<0> 17 3
— MEM_CMD MEM_CMD * MEM_CMD2CMD [ MEM_A_DM1 MEM_55S MEM_DATA MEM A DM<1> 17 3
[ MEM_A_DM2 MEM_558 MEM_DATA MEM_A_DM<2> 7 n
MEM_CMD MEM_DATA * MEM_CMD2MEM == = =
= = d [ MEM_A_DM3 MEM_55S MEM_DATA MEM A DM<3> 17 3
MEM_CMD MEM_DQS * MEM_CMD2MEM [ MEM_A_DM4 MEM_555 MEM_DATA MEM_A_DM<4> o
[ MEM A _DMS MEM_558 MEM_DATA MEM_A_DM<5> 7 n
[ MEM_A_DM6 MEM_55S MEM_DATA MEM A DM<6> 17 3
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET - - - MEM A DM<7>
[ MEM_A_DM MEM_55S MEM_DATA A 17
*
MEM_CTRL MEM_CLK MEM_CTRL2MEM [ MEM_A_DOSO0 MEM_85D MEM_DQS MEM_A_DQS_P<0> 17 3
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL [ MEM_85D MEM_DQS MEM_A_DQS_N<0> 17 31
[ MEM_A_DOS1 MEM_85D MEM_DQS MEM_A_DQS_P<1> 17 31
MEM_CTRL MEM_CMD * MEM_CTRL2MEM == = =
— — — - MEM_85D MEM_DQS MEM_A_DQS_N<1> .
MEM_CTRL MEM_DATA * MEM_CTRL2MEM [ MEM_A _DQOS2 MEM_85D MEM_DQS MEM_A_DQS_P<2> 17 3
MEM_CTRL MEM_DQS * MEM_CTRL2MEM = MEM_85D MEM_DOS MEM A DOS N<2> e
C s e - [ MEM_A_DQS3 MEM_85D MEM_DQS MEM_A_DQS_P<3> 17 3
| — MEM_85D MEM_DQS MEM_A_DQS_N<3> o
NET_SPACING_TYPEl | NET SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET [ MEM A DOS4 MEM_85D MEM_DQS MEM_A_DQS_P<4> 17 3
MEM_85D MEM_DQS MEM A DQS N<4> 17 31
MEM_DATA MEM_CLK * MEM_DATA2MEM = = = i =
= - - [ MEM_A_DOSS MEM_85D MEM_DQS MEM_A_DQS_P<5> 17 3
MEM_DATA MEM_CTRL * MEM_DATA2MEM [ MEM_85D MEM_DQS MEM_A_DQS_N<5> 17 3
. [ MEM_A_DOS6 MEM_85D MEM_DQS MEM_A_DQS_P<6> 17 3
MEM_DATA MEM_CMD MEM_DATA2MEM = \EM_ 85D N nos MEM_A_DOS_N<6> -
MEM_DATA MEM_DATA * MEM_DATA2DATA [ MEM A DOS MEM_85D MEM_DQS MEM_A_DQS_P<7> 17 31
| — MEM_85D MEM_DQS MEM_A_DQS_N<7> o
MEM_DATA MEM_DQS * MEM_DATA2MEM = =
[ MEM_B_CLK MEM_70D MEM_CLK MEM CLK_P<5..3> 16 32
| — MEM_70D MEM_CLK MEM CLK_N<5..3> 16 32
NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET NET_SPACING_TYPEL NET_SPACING_TYPE2 AREA_TYPE SPACING_RULE_SET - -
— [ MEM_B_CNTL MEM_45S MEM_CTRL MEM_CKE<4..3> 16 32 33
MEM_CLK * * MEM_20THER MEM_DQS MEM_CLK * MEM_DQS2MEM = MEM B CNTT. MEM 458 MM CTRL MEM CS L<3..2> e
MEM_CTRL * * MEM_20THER MEM_DQS MEM_CTRL * MEM_DQS2MEM [ MEM_B_CNTL MEM_45S MEM_CTRL MEM_ODT<3..2> 16 32 33
MEM_CMD * * MEM_20THER MEM_DQS MEM_CMD * MEM_DQS2MEM [ MEM_B_CMD MEM_55S MEM_CMD MEM B A<14..0> 16 17 32 33
[ MEM_B_CMD MEM_55S MEM_CMD MEM B_BS<2..0> 17 32 33
MEM_DATA * * MEM_20THER MEM_DQS MEM_DATA * MEM_DQS2MEM MEM B CMD MEM mos MEM OMD MEM B RAS L
| — L B - L L B_ __ 17 32 33
MEM_DQS * * MEM_20THER MEM_DQS MEM_DQS * MEM_DQS2MEM [ MEM B CMD MEM_55S MEM_CMD MEM _B_CAS_L 17 32 33
; MEM_B_CMD MEM_55S MEM_CMD MEM B _WE_L
Need to support MEM_*-style wildcards! | — =1 = = —— 7z
SOURCE: Santa Rosa Platform DG, Rev 1.0 (#21112), Section 6.2 [ MEM_B_DQ_BYTEOQ MEM_55S MEM_DATA MEM B_DQ<7..0> 17 32
[ MEM_B_DQ_BYTE1 MEM_55S MEM_DATA MEM_B_DQ<15..8> 17 32
[ MEM_B_DQ_BYTE2 MEM_55S MEM_DATA MEM B DOQ<23..16> 17 32
[ MEM_B_DQ_BYTE3 MEM_55S MEM_DATA MEM_B_DQ<31..24> 17 32
B [ MEM_B_DQ_BYTE4 MEM_55S MEM_DATA MEM B DO<39..32> 17 32
[ MEM_B_DQ_BYTES MEM_55S MEM_DATA MEM B DOQ<47..40> 17 32
[ MEM_B_DQ_BYTE6 MEM_55S MEM_DATA MEM B DO<55..48> 17 32
[ MEM_B_DQ_BYTE MEM_55S MEM_DATA MEM B DOQ<63..56> 17 32
[ MEM_B_DMO MEM_558 MEM_DATA MEM_B_DM<0> 17 32
[ MEM_B_DM1 MEM_55S MEM_DATA MEM B_DM<1> 17 32
[ MEM_B_DM2 MEM_55S MEM_DATA MEM_B_DM<2> 17 32
[ MEM B DM3 MEM_558 MEM_DATA MEM_B_DM<3> 17 32
[ MEM B DM4 MEM_558 MEM_DATA MEM_B_DM<4> 17 32
[ MEM B _DMS MEM_558 MEM_DATA MEM_B_DM<5> 17 32
[ MEM B _DM6 MEM_558 MEM_DATA MEM_B_DM<6> 17 32
[ MEM B DM MEM_55S MEM_DATA MEM_B_DM<7> 17 32
— [ MEM_B_DQS0 MEM_85D MEM_DQS MEM_B_DQS_P<0> 17 32
| — MEM_85D MEM_DQS MEM_B_DQS_N<O0> 1 32
[ MEM_B_DOS1 MEM_85D MEM_DQS MEM _B_DQS_P<1> 17 32
| — MEM_85D MEM_DQS MEM_B_DQS_N<1> 17 32
[ MEM_B_DQS2 MEM_85D MEM_DQS MEM _B_DQS_P<2> 17 32
— MEM_85D MEM_DQS MEM_B_DQS_N<2> 17 32
[ MEM_B_DQOS3 MEM_85D MEM_DQS MEM_B_DQS_P<3> 17 32
| — MEM_85D MEM_DQS MEM_B_DQS_N<3> 1 32
[ MEM B DOS4 MEM_85D MEM_DQS MEM_B_DQS_P<4> 17 32
| — MEM_85D MEM_DQS MEM_B_DQS_N<4> 17 32
[ MEM_B_DOSS MEM_85D MEM_DQS MEM_B_DQS_P<5> 17 32 .
= MEM_85D MEM_DOS MEM_B_DOS_N<5> - Memory Constraints
MEM_B_DQS6 MEM_85D MEM_DQS MEM_B_DQS_P<6>
| = = B DOS ] v SYNC_MASTER=T9_NOME SYNC_DATE=01/25/2007,
A o MEM_85D MEM_DQS MEM_B_DQS_N<6> 17 32 ol — —
[ MEM_B_DOS MEM_85D MEM_DQS MEM_B_DQS_P<7> 17 32 NOTICE OF PROPRIETARY PROPERTY
| — MEM_85D MEM_DQS MEM_B_DQS_N<7> 1 32
- - THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
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. .
Disk Interface Constraints
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
IDE_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD —_toe_emn Tom_sss om IDE_PDD<15..0> e
SATA_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [ IDE_PDA IDE_558 IDE IDE_PDA<2..0> 23 a2
SATA 100D * =100_ouM DIFF| =100 OHM DIFF =100 _OHM DIFF =100 _OHM DIFF =100_OHM DIFF =100_OHM DIFF [—LDRE_PDCS IDE_358 LDE IDE_PDCS1 L 242
- i S S - = - = [ IDRE_PDCS IDE 558 IDE IDE_PDCS3_L 23 az
[ IDE_CNTL IDE_55§ IDE IDE PDIOW L 23 a2
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ IDE_PDIOR L IDE_55§ IDE IDE PDIOR L 23 a2
IDE . —1.8:1 SPACING N [ IDE_CNTL IDE 558 IDE IDE_PDDACK L 23 az
— - [ IDE_CNTL IDE_558 IDE IDE_PDDREQ 23 a2
D SATA * 20 MIL ? [ IDE_PDIORDY IDE_558 IDE IDE_PDIORDY 23 42
[ IDE_IRQl4 IDE_558 IDE IDE_IRQ14 23 a2
SOURCE: Santa Rosa Platform DG, Rev 1.0 (#21112), Sections 10.7 & 10.9 [ IDE RST L IDE_ 558 IDE ODD_RST_S5VTOL_L 20 a2
HD Audio Interface Constraints CO—samaarD SATA_100D | SATA SATA_A R2D _C_P 0
— SATA_100D SATA SATA A R2D _C N 23 80
PHYSICAL RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP [ SATA_100D SATA SATA A _R2D_P 80
HDA_55S * =55 OHM_SE =55 OHM_SE =55 OHM_SE =55 OHM_SE =STANDARD =STANDARD | — SATA_L00D SATA SATA A R2D N 0
i i - = - = [ SATA A D2R SATA_100D SATA SATA A D2R P 23 80
| — SATA_ 100D SATA SATA A _D2R N 23 80
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT f— SATA_100D SATA SATA_A_DZR_C_P
HDA * =1.8:1_SPACING H = SATA_100D SATA SATA_A D2R C N
= - [ SATA_B_R2D SATA_100D SATA SATA B _R2D _C_P 23 a2
|| SOURCE: Napa Platform DG, Rev 0.9 (#17978), Section 10.9.1 [ SATA_100D SATA SATA_B_R2D C N 2 12
- SATA_100D SATA SATA_B_R2D_P
3 SATA_100D SATA SATA_B_R2D_N
USB 2.0 Interface Constraints = camanom earatoon | ara SATA B_D2R P o
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MynTMuM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP = SATA_100D SATA SATA B DIR N 2
] - ON LAYER? [ SATA_100D SATA SATA_ B _D2R C_P
USB_60S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD > SATA_100D SATA SATA_ B D2R C_N
USB_90D * =90_OHM_DIFF =90 OHM DIFF =90 OHM DIFF =90 OHM DIFF =90 OHM DIFF =90 OHM DIFF [D—SATACR2D SATA_100D SATA SATA C R2D C P 242
— — — — — — — — - — [ SATA_100D SATA SATA_C_R2D_C_N 23 a2
- SATA_100D SATA SATA_C_R2D_P
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT f— SATA_100D SATA SATA_C_RZD_N
USB * 20 MIL ? [D—SATA_C D2R SATA_100D SATA SATA_C_D2R P 23 a2
— SATA_100D SATA SATA C D2R N 23 a2
USB_2CLK * 25 MIL ? DG says minimum spacing 50 mils to clocks [ SATA_100D SATA SATA C_D2R C P
C | — SATA_100D SATA SATA C_D2R C N
SOURCE: Santa Rosa Platform DG, Rev 1.0 (#21112), Section 10.13.2 [ SATA_RBIAS SATA_55S SATA_RBIAS a2
. HDA_BIT CLK HDA_55S HDA HDA BIT_CLK 23 34
Internal Interface Constraints = S ey HDA_BIT_CLK_R .
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MyNIMUM LINE WIDTH | MINIM [—HDASYNG HDA_S58 HDA HDA_SYNC 23
,_] S ON LAYER? [UM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP HDA 555 HDA HDA SYNC R
| — — _ ] 2
SMB_558S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [ HDA_RST_L HDA_55S HDA HDA RST L 23 34
SPI_558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [— HDA_338 HDA, HDA_RST_L R »
- - - = - = = = = [ HDA_SDINO HDA_55S HDA HDA_SDINO 23 34
— HDA_55S HDA HDA_ SDIN_CODEC
SPACING RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ HDA_SDOUT HDA_55S HDA HDA_SDOUT 23 34
SMB * =3:1_SPACING 2 | — HDA_S558 HDA HDA_SDOUT_R 2
SPI * =1.8:1 SPACING ? [ USB EXTA USB_90D USB USB_EXTA_P 24 a3
- > USB_90D USB USB_EXTA N 24 43
SOURCE: Santa Platform DG, Rev 1.0 (#21112), Section 10.17 g usa_son use Eggzgﬁizﬁgggzs
[ USB_MINT USB_90D USB USB_MINI_P 20 34
— USB_90D USB USB_MINI_N 24 34
[ USB_EXTD USB_90D USB USB_EXTD_P 24 44
- USB_90D USB USB_EXTD_N 24 as
[ USB _CAMERA USB_ 90D USB USB_CAMERA_P 24 44
D USB_ 90D USB USB_CAMERA_N 24 44
[ USB BT USB_90D USB USB_BT_P 2a 80
f— USB_90D USB USB_BT N 24 80
[ USB_TPAD USB_90D USB USB_TPAD_P 2a 80
B o USB_90D usp USB_TPAD_N 24 80
O USB_IR USB_90D USB USB_IR P 7 24 80
[ USB_90D USB USB_IR N 7 24 80
[ USB_EXTB USB_90D USB USB_EXTB_P 20 34
[ USB_90D USB USB_EXTB_N 20 34
[ USB_EXCARD USB_ 90D UsB USB_EXCARD_P 24 34
— USB_ 90D USB USB_EXCARD_N 24 34
[ USB_EXTC USB 90D USB USB_EXTC_P 24 31
— USB_90D USB USB_EXTC_N 24 34
[ USB_RBIAS USB_60S USB_RBIAS 2
[ SMB_SB SCL SMB_55S SMB SMB_CLK 25 48
[ SMB_SB SDA SMB_55S SMB SMB_DATA 25 48
[ SMB_SB ME_SCL SMB_55S SMB SMB_ME_CLK 25 48
| [ SMB_SB_ME_SDA SMB_558 SMB. SMB_ME_DATA 25 a8
[ SRI_SCIK SPI_558 SPT SPI_SCLK R 24 56
| — SPT_558 SPT SPI_SCLK 56
| — SPT_558 SPT SPI_A_ SCLK_R
— SPT_558 SPT SPI_B_SCLK_R
[ SRLST SPI_558 SPT SPI_SI R 24 56
| — SPT_558 SPT SPI_ST
D SPT_558 SPT SPT A SI R s6
| — SPT_558 SPT SPI B _SI R
SPT_SO SPI_55S SPT SPI_SO 24 56 .
= eb1ass o SPT_A_So_R SB Constraints (1 of 2)
A [ SELAAS 521 SPI 250 SYNC_MASTER=T9_NOME SYNC_DATE=01/25/2007
—_ SPT_558 SPT SPI_B_SO_R — — .
[ SPICE 10 SPT 558 SPT SPI_CE_R_L<0> 24 56 NOTICE OF PROPRIETARY PROPERTY
D SPI?ESS SEL SPI_CE_L<0> 55 THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
O SPI CE LI SPI_558 SPT SPI_CE_R L<1> PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
D SPT 558 SPT SPI_CE_L<1> AGREES TO THE FOLLOWING
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III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
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PCI Bus Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE | y1NiMUM LINE WIDTH

ON LAYER?

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

PCI_55S

*

=55_OHM_SE

=55_OHM_SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING

WEIGHT

PCI

=2:1_SPACING

?

SOURCE: Sant

a Rosa Platform DG,

Rev 1.0 (#21

112), Sections 10.18.1 & 10.19

Controller Link (AMT) Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW ROUTE | y1NiMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ON LAYER?
CLINK_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLINK_12MIL * =STANDARD 12 MILS 5 MILS 300 MILS =STANDARD =STANDARD

SPACING_RULE_SET

LINE-TO-LINE SPACING

WEIGHT

CLINK

=1.8:1_SPACING

?

CLINK_VREF

12 MILS

?

SOURCE: Sant

a Rosa Platform DG,

Rev 1.0 (#21

112), Sections 10.27.1.5-7,

Ethernet (Yukon) Constraints

10.29 & 10.30

PHYSICAL_RULE_SET

LAYER

ON

ALLOW_ROUTE
DAYER? MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

ENET_100D

*

=100_oHM DIFF| =100_OHM DIFF

=100_OHM_DIFF

=100_OHM_DIFF

=100_OHM_DIFF

=100_OHM_DIFF

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING

WEIGHT

ENET_MDI

25 MILS

?

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

Sections 10.27.1.5-7,

10.29 & 10.30

NET_TYPE
ELECTRICAL_CONSTRAINT_ SET PHYSICAL SPACING
[ BCI_AD PCI_55S PCT PCI_AD<18..0>
[ BCI_ADI9 PCI_55S PCT PCI_AD<19>
[ BCI_AD20 PCI_55S PCT PCI_AD<20>
[ BCI 2D PCT_555 PCT PCI_AD<31..21>
O BCI 2D PCI_55S PCT PCI_PAR
[ BCIC BEL PCI_55S PCT PCI_C BE_L<3..0>
[ BCI CNTL PCT_558 PCT PCI TIRDY L
[ BCI CNTL PCT_55S PCT PCI_DEVSEL_L
[ BCI CNTL PCT_558 PCT PCI_PERR L
[ BCI_LOCK L PCI_55S PCT PCI_LOCK L
[ BCI CNTL PCT_55S PCT PCI_SERR_L
[ PBCI_CNTL PCI_55S PCT PCI_STOP_L
[ BCI CNTL PCT_558 PCT PCI_TRDY L
[ BCI CNTL PCT_55S PCT PCI_FRAME_ L
[ BCIL FW REQ L PCT_558 PCT PCI_FW REQ L
[ BCIL FW GNT L PCT_55S PCT PCI_FW_GNT L
[ BCI_REQL L PCT_558 pCT PCI_REQ1_L
[ BCLGNTI L PCT_55S PCT PCI_GNT1 L
[ BCI_REQ2_L PCI_558 PCI PCI_REQ2 L
[ BCI_GNT2_ L PCI_55S PCT PCI_GNT2_ L
[ INT _PTROA L PCI_55S PCT INT _PIRQA L
[ INT _PIRQB L PCI_55S PCT INT _PIRQB_L
[ INT_PIRQC L PCI_55S PCT INT_PIRQC L
[ INT _PIRQD L PCI_55S PCT INT _PIRQD_L
[ INT _PIRQE L PCI_55S PCT INT PIRQE_L
[ INT _PIRQF L PCT_558 PCT INT_PIRQF L
[ BCIE A R2D PCTE_ 100D PCTE PCIE A R2D C P
| — PCIE_100D PCIE PCIE_ A _R2D_C_N
[ BCIE_A _D2R PCTE_100D PCTE PCIE_A D2R_P
- PCTE_100D PCIE PCIE_A D2R_N
[ BCIE B R2D PCTE_100D PCIE PCIE B_R2D_C_P
—_ PCTIE_100D PCIE PCIE_B_R2D_C_N
[ BCIE_B D2R PCTE_100D PCTE PCIE_B_D2R_P
| — PCTE_100D PCIE PCIE_B_D2R_N
[ BCIE_EXCARD R2D PCTE_ 100D PCTE PCIE_EXCARD_R2D_C_P
| — PCTE_ 100D PCTE PCIE_EXCARD_R2D_C_N
[ BCIE EXCARD D2R PCTE_ 100D PCTE PCIE_EXCARD D2R P
D PCTE_100D PCIE PCIE EXCARD D2R N
[ BCIE FW _R2D PCTIE_100D PCIE PCIE_FW_R2D_C_P
| — PCIE_100D PCIE PCIE_FW_R2D C N
[ BCIE_FW_D2R PCTE_100D PCTE PCIE_FW_D2R_P
| — PCTE_100D PCIE PCIE_FW_D2R N
[ BCIE MINI R2D PCTE_100D PCIE PCIE_MINI_R2D_C_P
- PCTE_100D PCIE PCIE_MINI_R2D_C_N
[ BCIE MINI D2R PCTIE_100D PCIE PCIE_MINI_ D2R P
— PCTE_100D PCIE PCIE_MINI_D2R N
[ GLAN_COMP GLAN COMP
[ CLINK_NB CLINK 555 CLINK CLINK NB CLK
[ CLINK NB CLINK 55§ CLINK CLINK NB_DATA
[ CLINK_NB _RESET L CLINK_55S CLINK CLINK _NB_RESET L
[ CLINK WLAN CLINK 558 CLINK CLINK WLAN_CLK
[ CLINK WLAN CLINK_55S CLINK CLINK WLAN_ DATA
[ CLINK WLAN RESET L CLINK_55S CLINK CLINK WLAN_RESET_L
[ NB_CLINK VREF CLINK_12MIL | CLINK VREF NB_CLINK_VREF
[ SB_CLINK VREFQ CLINK 12MTL | CLINK VREF SB_CLINK_ VREFO0
[ SB_CLINK _VREF1 CLINK_12MIL | CLINK VREF SB_CLINK_VREF1
[ BCIE ENET R2D PCTE_100D PCIE PCIE ENET R2D C P
| — PCTIE_100D PCIE PCIE_ENET R2D_C_N
| — PCTE_100D PCIE PCIE_ENET_R2D_P
D PCTE_100D PCIE PCIE ENET R2D N
[ BCIE ENET D2R PCTE_100D PCIE PCIE_ENET_D2R P
| — PCTE_100D PCIE PCIE_ENET_ D2R N
- PCTE_100D PCIE PCIE_ENET D2R_C_P
| — PCTIE_100D PCIE PCIE_ENET D2R_C_N
[ ENET_MDT ENET 100D ENET MDT ENET_ MDI_P<0>
— ENET_100D ENET_MDT ENET_ MDI_N<O0>
[ ENET_MDT ENET_100D ENET_MDT ENET_ MDI_ P<I1>
| — ENET_100D ENET_MDT ENET_ MDI_N<1>
[ ENET_MDT ENET 100D ENET MDT ENET MDI_P<2>
| — ENET_100D ENET_MDT ENET_ MDI_N<2>
[ ENET_MDT ENET 100D ENET MDT ENET_ MDI_P<3>
| ENET_100D ENET_MDT ENET_ MDI_N<3>
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30

30
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Clock Signal Constraints

Clock Net Properties

NET_TYPE
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP ELECTRICAL CONSTRAINT SET pHYSTCAL | SPACTHG
CLK_FSB_100D * = =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF — =
— 100 oMM PIFF S i i - - - = [ CKs05_cPu CLK_FSB_100D | CLK_FSB CK505_CPUO_P 25 30
CLK_PCIE_100D * =100_ouM_DIFF| =100_OHM DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF [ CK505_CPU CLK_FSB 100D | CLK_FSB CK505_CPUO_N 25 30
[ CK505_NB CLK_FSB_100D CLK_FSB CK505_CPU1_P 29 30
CLK_MED_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD = T oan " CK505 CPUl1 N
[ CK505 NB CLK_FSB 100D CLK_FSB | _ 29 30
CLK_SLOW_558S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [ CK505_ITP CLK_FSB 100D | CLK_FSB CK505_CPU2_ITP_SRC10_P , 5
[ CK505_ITP CLK_FSB 100D | CLK_FSB CK505_CPU2_ITP_SRC10_N , 5
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ CK505_PBCIFQ CLK_MED_55S CLK_MED CK505_PCIFO_CLK ITPEN 3
CLK FSB w 25 MIL > [ CK505_PCIF1 CLK_MED_55S CLK_MED CK505_PCIF1_CLK 29 30
— : [ CK505_PCI1 CLK_MED_55S CLK_MED CK505_PCI1_CILK 29 30
CLK_PCIE * 20 MIL ? [ CK505_PCI2 CLK_MED_55S CLK_MED CK505_PCI2_ CILK 29 30
CLK MED w 20 MIL > [ CK505_PCI3 CLK_MED_55S CLK_MED CK505_PCI3_CLK 25 30
— : [ CK505_PCI4 CLK_MED 558 CLK_MED CK505_PCI4_CLK 29 30
CLK_SLOW * 10 MIL ? [ CK505_PCIS CLK_MED_55S CLK_MED CK505_PCI5_CLK_FCTSEL 5
(CPU BSEILOQ) CLK _MED 55S CLK_MED CK505 48M FSA 29 30
SOURCE: Santa Rosa Platform DG, Rev 1.0 (#21112 Sections 14.1 - 14.6 > — =MED_ = — —
! ( ) [ (CPU_BSEL2) CLK_MED 55S | CLK_MED CK505_REF0_FSC 2 2
[ CK505_DOT96 CLK_PCIE 100D | CLK_PCIE CK505_DOT96_27M P 25 30
— CLK_PCIE 100D | CLK PCIE CK505_DOT96_27M N 29 30
[ CK505_LVDS CLK_PCIE_100D | CLK_PCIE CK505_LVDS_P 29 30
— CLK_PCIE_100D | CLK_PCIE CK505_LVDS_N 29 30
[ CKs05 SRCl | CLK PCTE 100D | CLK BCTE CK505_SRC1_P o %0

SMC SMBus N

et Properties

[ CLK_PCIE_100D | CLK_PCIE CK505_SRC1_N 29 30
[ CK505_SRC2 CLK_PCIE_100D | CLK_PCIE CK505_SRC2_P 25 30
- CLK_PCIE_100D | CLK_PCIE CK505_SRC2_N 29 30
[ CK505_SRC3 CLK_PCIE 100D | CLK_PCIE CK505_SRC3_P 25 30
f— CLK_PCIE_100D | CLK_PCIE CK505_SRC3_N 29 30
[ CK505_SRC4 CLK_PCIE_100D | CLK_PCIE CK505_SRC4_P 29 30
[ CLK_PCIE_100D | CLK_PCIE CK505_SRC4_N 29 30
[ CK505_SRCS CLK_PCIE 100D | CLK_PCIE CK505_SRC5_P 29 30
[ CLK_PCIE_100D | CLK_PCIE CK505_SRC5_N 29 30
[ CK505_SRC6 CLK_PCIE 100D | CLK_PCIE CK505_SRC6_P 29 30
- CLK_PCIE_100D | CLK_PCIE CK505_SRC6_N 29 30
[ CK505_SRC CLK_PCIE_100D | CLK_PCIE CK505_SRC7_P 29 30
f— CLK_PCIE_100D | CLK_PCIE CK505_SRC7_N 29 30
[ CK505_sRCa CLK_PCIE_100D | CLK_PCIE CK505_SRC8_P 29 30
f— CLK_PCIE_100D | CLK_PCIE CK505_SRC8_N 29 30
> (CK505_CPU) CLK _FSB 100D | CLK FSB FSB_CLK_CPU P 7 10 30
- (CK505_CPU) CLK_FSB 100D | CLK_FSB FSB_CLK_CPU_N 7 10 30
O (CK505_NB) CLK _FSB 100D | CLK FSB FSB_CLK_NB_P 7 14 30
> (CK505_NB) CLK_FSB 100D | CLK_FSB FSB_CLK_NB_N 714 30
O (CK505_ITP) CLK_FSB_100D | CLK_FSB XDP_CLK_P 13 30 83
D (CK505 _TITP) CLK_FSB 100D CLK_FSB XDP_CLK_N 13 30 83
> (CK505 PCIF0) CLK_MED 55S CLK_MED PCI_CLK33M_LPCPLUS 730 47
> (CK505_PCIF1) CLK_MED 55S CLK_MED PCI_CLK33M_SB 21 30
> (CK505_PCI1) CLK_MED 558 CLK_MED PCI_CLK33M FW 30 38
> (CK505_PCT2) CLK_MED 558 CLK_MED PCI_CLK33M TPM
> (CK505_PCI3) CLK_MED_55S CLK_MED PCI_CLK33M_SMC 30 a5
CK505 PCI4 is project-specific
CK505 PCI5 is project-specific
— (CPU _BSELOQ) CLK_MED_55S CLK_MED SB_CLK48M USBCTLR 25 30
— (CPU BSEL2) CLK_MED_55S CLK_MED SB_CLK14P3M TIMER 25 30
[ — (CPU _BSET0) CLK_MED_55S CLK_MED CK505_FsAa 30
> (CPU BSEL2) CLK_MED_55S CLK_MED CK505_FSC 30
> (CK505_DOT96) CLK_PCIE_100D | CLK_PCIE NB_CLK96M_DOT_ P 7
> (CK505_DOT96) CLK_PCIE_100D | CLK_PCIE NB_CLK96M_DOT N 7
> (CK505_LVDS) CLK_PCIE 100D | CLK_PCIE NB_CLK100M_DPLLSS_P 722 30
> (CK505_LVDS) CLK_PCIE_100D | CLK_PCIE NB_CLK100M DPLLSS_ N 7 22 30
> (CK505_SRC1) CLK_PCTE 100D | CLK_PCTE PEG_CLK100M_P s
> (CK505_SRC1) CLK_PCTE 100D | CLK_PCTE PEG_CLK100M_N s
- (CK505_SRC2) CLK_PCIE 100D | CLK_PCIE SB_CLK100M DMI_P 24 30
> (CK505_SRC2) CLK_PCIE 100D | CLK_PCIE SB_CLK100M DMI_ N 24 30
[ (CK505_SRC3) CLK_PCTE 100D | CLK_PCTE PCIE_CLK100M _EXCARD P 3
> (CK505_SRC3) CLK_PCTE 100D | CLK_PCTE PCIE_CLK100M _EXCARD N
> (CK505_SRC4) CLK_PCIE 100D | CLK_PCIE SB_CLK100M SATA_ P 23 30
> (CK505_SRC4) CLK_PCIE 100D | CLK_PCIE SB_CLK100M SATA N 23 30
> (CK505_SRC5) CLK_PCIE 100D | CLK_PCIE NB_CLK100M_ PCIE_P 716 30
f— (CK505_SRC5) CLK_PCIE_100D | CLK_PCIE NB_CLK100M_PCIE N 7 16 30
> (CK505_SRC6) CLK_PCTE 100D | CLK PCIE PCIE CLK100M MINI P 30 34
> (CK505_SRC6) CLK_PCTE 100D | CLK_PCTE PCIE_CLK100M MINI_N 30 34
CK505 SRC7 is project-specific
> (CK505_SRC8) CLK_PCTE_100D | CLK_PCIE PCIE_CLK100M_ENET_P 30 35
> (CK505_SRC8) CLK_PCTE_100D | CLK_PCIE PCIE_CLK100M_ENET_N 30 35

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
[ SMBUS_SMC_A_S3_SCL SMB_55S SMB SMBUS_SMC_A_ S3_SCL s
[ SMBUS_SMC_A_S3_SDA SMB_55§ SMB SMBUS_SMC_A_Sg_SDA Py
SMBUS_SMC_B_S0_SCL SMB_55§ SMB SMBUS_SMC_B_SO0_SCL Py <
g SMBUS_SMC_B_SO_SDA SMB_55S SMB SMBUS_SMC_B_SO0_SDA 18 C lOCk & SMC Constralnt S
[ SMBUS_SMC_0_SO_SCL | SMR_S5S sus SMBUS_SMC_0_S0_SCL “ SYNC_MASTER=T9_ NOME SYNC_DATE=01/25/2007
[ SMBUS_SMC_0_S0_SDA SMB_55§ SMB SMBUS_SMC_0_SO_SDA Py — — —
[ SMBUS_SMC BSA SCL SMB_55S SMB SMBUS_SMC_BSA_SCL s NOTICE OF PROPRIETARY PROPERTY
D SMBU 7SMC7E —SDA SMB*SSS SMB SMBUS_SMC_BSA_SDA - THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
[ SMBUS_SMC_MGMT_SCL SMB_55S SMB SMBUS_ SMC_MGMT_SCL s PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
[ SMBUS_SMC_MGMT SDA SMB_558 SMB SMBUS_ SMC_MGMT_SDA a8
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. . . . . .
FireWire Interface Constraints FireWire Net Properties
ALLOW ROUTE NET_TYPE
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP ELECTRICAL CONSTRAINT SET PHYSICAL - SPACING
FW * = HM_SE = HM_SE = HM_SE = HM_SE =STANDARD =STANDARD
558 55_OHM_S 55_OHM_S 55_OHM_S 55_OHM_S STAN STAN. ——— p— - FW_LINK<7..0>
FW_110D * =110_ouM _DIFF| =110_OHM DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF =110_OHM_DIFF [SFW. D CTL FW_55S Fu FW_CTL<1..0>
[ FW_LCLK CLK_MED_55S CLK_MED CLKFW_LINK_ LCLK
D CLK_MED 55S CLK_MED CLKFW_PHY LCLK 38 38
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT D FwﬁchK CLKiMEnisss CLK?MED CLKFW_LINK_PCLK o
FW * =2:1_SPACING ? - CLK_MED_55S CLK_MED CLKFW_PHY_PCLK
[ EW_LKON FW_558 FU FW_LKON
FW_TP * =3:1_SPACING ? — FW 558 Fil FW_LKON_R
D [ Fu_LES Fu_s5s Fu FW_LPS .
[ FW_LREQ FW_558 FH FW_LREQ 38 39
[ EW_PINT FW_558 FU FW_PINT 38 30
[ EWPHY CLK98P304M XTI | CLK_MED 55§ CLK_MED CLK98P304M _FW_XI R
D CLK_MED_55S CLK_MED CLK98P304M FW_XTI
O EW 0 TPA FW_110D FW_TP FW_0_TPA P 39 a1
[ F4_0_TPA FW_110D FW_TP FW_0_TPA N 3 a1
[ FW_0_TPB Fw_110D FW_TP FW_0_TPB_P 30 a1
[ FW_0_TPB FW_110D FW_TP FW_0_TPB_N 3 @
> FW_1_TPA FW_110D FW_TP FW_1 TPA P 3 4
[ FW_1_TPA FW_110D FW_TP FW_1_ TPA N 3 a1
> FW_l1_TPR FW_110D FW_TP FW_1 TPB_P 3 4
— [ F4_1_TPR FW_110D FW_TP FW_1_TPB_N 3 a1
Port 2 Not Used

FireWire Constraints
A SYNC_MASTER=T9_NOME SYNC_DATE=01/25/2007
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GDDR3 Frame Buffer Signal Constraints / i / i
g GDDR3 FB A/B Net Properties GDDR3 FB C/D Net Properties
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP NET_TYPE NET_TYPE
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING
GDDR3_40R50SE * =50_OHM_SE =40_OHM_SE =50_OHM_SE 12.7 MM =STANDARD =STANDARD — — = =
[ FB_A CLK P GDDR3_80D GDDR3_CLK FB_A_ CLK P<0> 70 71 > FBCCIK P GDDR3_80D GDDR3_CLK FB_B_CLK P<0> 70 72
GDDR3_50SE * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD === = = === = =
= — — — — GDDR3_80D GDDR3_CLK FB_A_ CLK N<0> 70 71 — GDDR3_80D GDDR3_CLK FB_B_CLK N<0> 70 72
GDDR3_80D * =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF [ FB_B CLK_ P GDDR3_ 80D GDDR3_CLK FB_A CLK P<1> 70 71 [ FBDCLK P GDDR3_ 80D GDDR3_CLK FB_B_CLK_P<I1> 70 72
> GDDR3_80D GDDR3_CILK FB_A CLK_N<I1> 70 71 — GDDR3_80D GDDR3_CLK FB_B_CLK_N<I1> 70 72
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT [ EB AR CMD GDDR3_40RS50SE | GDDR3 CMD FB_A MA<1l..0> 70 71 > EB_CD CMD GDDR3_40R50SE | GDDR3_CMD FB_ B MA<1..0> 70 72
[ FB_AB_CMD GDDR3_40R50SE | GDDR3_CMD FB_A MA<11l..6> 70 71 — FB_CD CMD GDDR3_40R50SE | GDDR3_CMD FB_B_MA<11l..6> 70 72
GDDR3_CLK * =2.5:1_SPACING ? == = = == = =
- — [ FB_AB_CMD GDDR3_40R50SE | GDDR3_CMD FB_A BA<2..0> 70 71 — FB_CD CMD GDDR3_40R50SE | GDDR3_CMD FB_B_BA<2..0> 70 72
D GDDR3_CMD * =2.5:1_SPACING ? [ FB_AB_CMD GDDR3_40R50SE | GDDR3_CMD FB A RAS L 70 71 [ EB_CD CMD GDDR3_40R50SE | GDDR3_CMD FB B RAS_ L 70 72
GDDR3 DATA . —2.5:1 SPACING B [ EB_AB CMD GDDR3_40R50SE | GDDR3_CMD FB_A CAS_L 70 71 [ EB CD CMD GDDR3 40R50SE | GDDR3 CMD FB_B_CAS_L 70 72
- B . [ FB_AB_CMD GDDR3_40R50SE | GDDR3_CMD FB A WE L 70 71 [ FB_CD CMD GDDR3_40R50SE | GDDR3_CMD FB B WE L 70 72
GDDR3_DQS * =2.5:1_SPACING ? [ FB_AB_CMD_PD GDDR3_40R50SE | GDDR3_CMD FB A CKE 70 71 [ EB_CD _CMD_PD GDDR3_40R50SE | GDDR3_CMD FB_B_CKE 70 72
[ FB_AB_CMD GDDR3_40R50SE | GDDR3_CMD FB_ A CSO_L 70 71 > EB_CD CMD GDDR3_40RS50SE | GDDR3 CMD FB_B_CSO_L 70 72
vide o S i gna 1 Constra i nts [ EB_AB_CMD_PD GDDR3_40R50SE | GDDR3_CMD FB_A_DRAM RST 70 71 [—FB_CD_CMD_PD GDDR3_40R50SE | GDDR3_CMD FB_B_DRAM RST 70 72
ALLOW ROUTE > FB.A_CMD GDDR3_50SE GDDR3_CMD FB_A LMA<5..2> 70 71 > FB_C CMD GDDR3 50SE GDDR3_CMD FB_B_LMA<5..2> 70 72
PHYSICAL_RULE_SET LAYER ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP - = - - FB A MA<5 2> - - — FB B MA<5 2>
[ EB_B CMD GDDR3_50SE GDDR3_CMD _A_U. . 70 71 > EB_D CMD GDDR3_50SE GDDR3_CMD _B_U. . 70 72
TMDS_100D * = =1 HM_DIFF =1 HM_DIFF =1 HM_DIFF =1 HM_DIFF =1 HM_DIFF
S_100 100_oHM_PIFF 00_OHM | 00_OHM | 00_OHM | 00_oHM | 00_oHM | [ FB_A_WDQOS0 GDDR3_50SE GDDR3_DQS FB_A WDOS<0> 70 71 [ EB_C WDOS0 GDDR3_50SE GDDR3_DQS FB_B_WDOS<0> 70 72
VGA_50S * =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =STANDARD =STANDARD [ FB_A_WDQOS1 GDDR3_50SE GDDR3_DQS FB_A WDOS<1> 70 71 [ FB_C_WDOS1 GDDR3_50SE GDDR3_DQS FB_B_WDOS<1> 70 72
[ FB_A_WDQS2 GDDR3_50SE GDDR3_DQS FB_A WDOS<2> 70 71 [ EB_C WDQS?2 GDDR3_50SE GDDR3_DQS FB_B_WDQOS<2> 70 72
VGA_55S * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD == = = > == = = >
— S S S S > FB_A_WDOS3 GDDR3_50SE GDDR3_DQS FB_A_WDOS<3 70 71 [ FB_C_WDOs3 GDDR3_50SE GDDR3_DQS FB_B_WDOS<3 70 72
(— [ EB_A_RDQOSO GDDR3_50SE GDDR3_DQS FB_A_ RDOS<0> 70 71 [ EB_C_RDOS0 GDDR3_50SE GDDR3_DQS FB_B_RDOS<0> 70 72
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT T — — - = - -
- — [ FB_A _RDOS1 GDDR3_50SE GDDR3_DQS FB_A RDOS<1> 70 71 [ EB_C _RDQS1 GDDR3_50SE GDDR3_DQS FB_B_RDOS<1> 70 72
TMDS * 20 MIL ? [ EB_A_RDQS2 GDDR3_50SE GDDR3_DQS FB_A RDOS<2> 70 71 [ EB_C_RDOS2 GDDR3_50SE GDDR3_DQS FB_B_RDOS<2> 70 72
VGA * 20 MIL ? > FEARDS: | GDDR3 S0SE | Gopripos | FB A RDOS<3> 70 71 [O—EB_C_RDQs3 GDDR3_50SE GDDR3_DOS FB_B_RDQS<3> o 72
vGA SYNC . 20 MIL - [ FB_A_DQ_BYTEQ GDDR3_50SE Gppr3_para | FB_A DQ<7..0> 70 71 [— FB_C DO _BYTEO GDDR3_50SE Gppr3_para | FB_B_DQ<7..0> 70 72
= - [ EB_A DQ BYTEL GDDR3_50SE GDDR3_pDaTA | FB_A DO<15..8> 70 71 > EB_C DO BYTE1 GDDR3_50SE GDDR3_paTA | FB_B_DQ<15..8> 70 72
2 DQ_ GDDR3_50SE GppR3 pata | FB_A _DQ<23..16> o [ __FB_C_DQ_RYTE2 GDDR3_S0SE GppR3 pata | FB_B_DQ<23..16> .
[ FB_A_DQ_BYTE3 GDDR3_50SE Gppr3 para | FB_A DQ<31..24> 70 71 [ FB_C DO BYTE3 GDDR3_50SE Gppr3_para | FB_B_DQ<31..24> 70 72
[ FB_A_DOMO GDDR3_50SE Gppr3_para | FB_A DOM L<0> 70 71 [ FB_C_DQMO GDDR3_50SE Gppr3_para | FB_B_DOM L<0> 70 72
> FeapoMi | GDDR3 S0SE | GDDR3 para | FB A DOM L<l1> 70 71 > FeCcoDoMl | GDDR3 50SE | GDDR3 para | FB_ B DOM L<1> 70 72
> FB_A_DOM2 GDDR3_50SE Gppr3_pata | FB_A DOM L<2> 70 71 [ FB_C_DQM2 GDDR3_50SE Gppr3_para | FB_B_DOM L<2> 70 72
[ FB_A_DQM3 GDDR3_50SE Gppr3_para | FB_A DOM L<3> 70 71 > FB_C DOM3 GDDR3_50SE Gppr3_para | FB_B_DOM L<3> 70 72
C [ FB_B_WDQSO GDDR3_50SE GDDR3_DQS FB_A WDOS<4> 70 71 [ FB_D_WDQS0 GDDR3_50SE GDDR3_DQS FB_B_WDOS<4> 70 72
[ FB_B_WDQOS1 GDDR3_50SE GDDR3_DQS FB_A WDOS<5> 70 71 [ EB_D WDOS1 GDDR3_50SE GDDR3_DQS FB_B_WDQOS<5> 70 72
[ FB_B_WDQS2 GDDR3_50SE GDDR3_DQS FB_A WDOS<6> 70 71 [ EB_D WDQS2 GDDR3_50SE GDDR3_DQS FB_B_WDOS<6> 70 72
[ EB_B WDQOS3 GDDR3_50SE GDDR3_DQS FB_A WDOS<7> 70 71 > EB_D WDOS3 GDDR3_50SE GDDR3_DQS FB_B_WDOS<7> 70 72
[ EB_B_RDQOSO0 GDDR3_50SE GDDR3_DQS FB_A RDOS<4> 70 71 [ EB_D_RDOSO GDDR3_50SE GDDR3_DQS FB_B_RDOS<4> 70 72
[ FB_B_RDOS1 GDDR3_50SE GDDR3_DQS FB_A RDOS<5> 70 71 [ EB_D RDOSI GDDR3_50SE GDDR3_DQS FB_B_RDOS<5> 70 72
[ FB_B_RDQS2 GDDR3_50SE GDDR3_DQS FB_A RDOS<6> 70 71 [ EB_D RDQS2 GDDR3_50SE GDDR3_DQS FB_B_RDOS<6> 70 72
[ FB_B_RDQOS3 GDDR3_50SE GDDR3_DQS FB_A_ RDOS<7> 70 71 [ EB_D RDOS3 GDDR3_50SE GDDR3_DQS FB_B_RDOS<7> 70 72
[ FB_B_DQ_BYTEQ GDDR3_50SE Gppr3 para | FB_A DQ<39..32> 70 71 [ FB_D_DO_BYTEO GDDR3_50SE Gppr3_para | FB_B_DQ<39..32> 70 72
[ FB_B_DQ_BYTEL GDDR3_50SE Gppr3 para | FB_A DQ<47..40> 70 71 [ FB_D DO BYTE1 GDDR3_50SE Gppr3_para | FB_B_DQ<47..40> 70 72
[OFB_B_DQ_BYTE2 GDDR3_50SE Gppr3 para | FB_A DQ<55..48> 70 71 [>—FB_D_DQ_BYTE2 GDDR3_50SE Gppr3_para | FB_B_DQ<55..48> 70 72
[ FB_B_DQ_BYTE3 GDDR3_50SE Gppr3 para | FB_A DQ<63..56> 70 71 [— FB_D DO BYTE3 GDDR3_50SE Gppr3_para | FB_B_DQ<63..56> 70 72
[ FB_B_DOMO GDDR3_50SE Gppr3_pata | FB_A DOM L<4> 70 71 [ FBE_D_DQMO GDDR3_50SE Gppr3_para | FB_B_DOM L<4> 70 72
[ FB_B_DOM1 GDDR3_50SE Gppr3_para | FB_A DOM L<5> 70 71 [ FB_D_DOMI GDDR3_50SE Gppr3_para | FB_B_DOM L<5> 70 72
[ EB_B_DQM2 GDDR3_50SE GDDR3_DaTA | FB_A DOM L<6> 70 71 [ FB_D_DOM2 GDDR3_50SE GDDR3_paTA | FB_B_DOM L<6> 70 72
[ FB_B_DOM3 GDDR3_50SE Gppr3_para | FB_A DOM L<7> 70 71 [ FB_D_DOM3 GDDR3_50SE Gppr3_para | FB_B_DOM L<7> 70 72
.
G84M Net Properties
NET_TYPE
ELECTRICAL_CONSTRAINT_ SET PHYSICAL SPACING
[ (CK505 _DOT96) CLK_SLOW 558 | CLK SLOW GPU_CLK27M 20
— CLK_SLOW 558 | CLK SLOW GPU_CLK27M_GATED 30 74
[ CK505_CLK27MSS CLK_SLOW 55S | CLK_SLOW GPU_CLK27M_SS 30
B [— CLK_SLOW 55S | CLK_SLOW GPU_CLK27M_SS_GATED 30 74
[ — 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> 774 75 79
— LVDS_100D LVDS LVDS_L_DATA N<3..0> 74 75 79
— LYDS_100D LYDS LVDS_U_CLK_P 75 79
— LVDS_100D LVDS LVDS_U_CLK_N 75 79
[— LYDS_100D LVDS LVDS_U_DATA_ P<3..0> 74 75 79
— LVDS_100D LVDS LVDS_U_DATA_ N<3..0> 74 75 79
[ TMDS _CLK TMDS_100D TMDS TMDS_CLK_P 75 78
[ TMDS_CLK TMDS_100D TMDS TMDS_CLK_N 75 78
[ TMDS_DATA TMDS_100D TMDS TMDS_DATA_P<5..0> 75 78
[ TMDS_DATA TMDS_100D TMDS TMDS_DATA_ N<5..0> 75 78
[ VGA R TV C GA_50S GA GPU_TV_C_VGA R 74 78
O VGA G TV Y GA_50S GA GPU_TV_Y_ VGA_ G 74 78
[ VGA_B_TV_COMP GA_50S GA GPU_TV_COMP_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
GPU_TV_Y .
— GA_50S GA _TV 74 75 .
= ca_sos ca GPU_TV_CoMP . GPU (G84M) Constraints
A [ VGA_SYNC GA_55S GA_SYNC GPU_VGA_ HSYNC 75 78 SYNC_MASTER=M75_MLB SYNC_DATE=01/26/2007
GA_SYNC GA_55S GA_SYNC GPU_VGA_ VSYNC 5
- = = = — = e NOTICE OF PROPRIETARY PROPERTY
THE INFORMATION CONTAINED HEREIN IS THE PROPRIETARY
PROPERTY OF APPLE COMPUTER, INC. THE POSSESSOR
AGREES TO THE FOLLOWING
I TO MAINTAIN THE DOCUMENT IN CONFIDENCE
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IN WHOLE OR PART
SIZE DRAWING NUMBER REV.
D 051-7261 A.0.0
APPLE COMPUTER INC.
SCALE SHT OF
NONE 90 92




7

4

3

M76 Specific Net Properties

Memory Constraint Relaxations

Allow 0.127 mm necks for >0.127 mm lines for GMCH fanout.

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
SENSE_1TO1_558 * =1:1_DIFFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR =1:1_DIFFPAIR
THERM_1TO1_55S * =1:1_DIFFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1: l_DIFFPAIR =1: l_DIFFPAIR
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
SENSE * =2:1_SPACING ?
THERM w =2:1_SPACING ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
ENETCONN * 25 MILS ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
GND * =STANDARD ?
PP1V8_MEM w =STANDARD ?
SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
GND_P2MM * 0.20 MM 1000
PWR_P2MM * 0.20 MM 1000
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
MEM_CLK GND * GND_P2MM
MEM_CMD GND * GND_P2MM
MEM_CTRL GND * GND_P2MM
MEM_DATA GND w GND_P2MM
MEM_DQS GND * GND_P2MM
MEM_CLK PP1V8_MEM * PWR_P2MM
MEM_CMD PP1V8_MEM * PWR_P2MM
MEM_CTRL PP1V8_MEM w PWR_P2MM
MEM_DATA PP1V8_MEM w PWR_P2MM
MEM_DQS PP1V8_MEM * PWR_P2MM
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
CLINK_VREF GND * GND_P2MM CLK_FSB GND * GND_P2MM
CLK_MED GND * GND_P2MM CPU_COMP GND * GND_P2MM
CLK_PCIE GND * GND_P2MM CPU_GTLREF GND * GND_P2MM
DMI GND * GND_P2MM CPU_VCCSENSE GND * GND_P2MM
PCIE GND * GND_P2MM FSB_DSTB GND * GND_P2MM
SATA GND * GND_P2MM
UsB p— . GND_p2m NET_SPACING_TYPEL | NET_SPACING TYPE2 | AREA_TYPE | SPACING_RULE_SET
CLK_PCIE SB_POWER w PWR_P2MM ENET_MDI GND * GND_P2MM
DMI SB_POWER * PWR_P2MM ENET_MDI ENET_POWER w PWR_P2MM
SATA SB_POWER w PWR_P2MM
NET_SPACING_TYPEL | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
UsB SB_POWER * PWR_P2MM CLK_MED FW_POWER w GND_P2MM
NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
LVDS GND * GND_P2MM

PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MEM_70D BOTTOM 0.127 MM 6.35 MM
Allow 0.1 mm necks for >0.1 mm lines between thru-hole SO-DIMM pins.
PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
MEM_458S * 0.100 MM 2.54 MM
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE
MEM_70D ISL10 0.100 MM 2.54 MM
MEM_85D ISL4,ISL10 0.100 MM 2.54 MM

Graphics Constraint Relaxations

Alternate diffpair width/gap through BGA fanout areas (95-ohm diff)

NET_PHYSICAL_TYPE

AREA_TYPE

PHYSICAL_RULE_SET

PCIE_100D w 100_DIFF_BGA
LVDS_100D * 100_DIFF_BGA
TMDS_100D w 100_DIFF_BGA

SIM

Card Constraints

PHYSICAL_RULE_SET

LAYER

ALLOW_ROUTE
ON LAYER?

MINIMUM LINE WIDTH

MINIMUM NECK WIDTH

MAXIMUM NECK LENGTH

DIFFPAIR PRIMARY GAP

DIFFPAIR NECK GAP

WWAN_SIM

=50_OHM_SE

=50_OHM_SE

=50_OHM_SE

=50_OHM_SE

=50_OHM_SE

=50_OHM_SE

SPACING_RULE_SET

LAYER

LINE-TO-LINE SPACING

WEIGHT

WWAN_SIM

=2:1_SPACING

?

NET_TYPE
ELECTRICAL_CONSTRAINT SET PHYSICAL SPACING
— (PCIE EXCARD) PCIE_100D PCIE PCIE_EXCARD_R2D P
O (PCIE _EXCARD) PCTIE_100D PCIE PCIE_EXCARD_R2D N
[ (PCIE MINT) PCIE_100D PCIE PCIE_MINI_R2D_P
> (PCIE MINT) PCIE_100D PCIE PCIE MINI R2D N
[ — ENET_100D ENET_MDT ENET_MDI R P<3..0>
> ENET_100D ENET_MDT ENET_MDI_R_N<3..0>
f— ENET_100D ENETCONN ENETCONN_P<3..0>
f— ENET_100D ENETCONN ENETCONN_N<3..0>
— FW_110D FW_TP FW_PORTO_TPA_FIL_P
- FW_110D FW_TP FW_PORTO_TPA_FL_N
| — FW_110D FW_TP FW_PORTO_TPB_FIL_P
— FW_110D FW_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
O (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 use USB2_EXTA_ MUXED_P
[ (USB_EXTA) USB_90D use USB2_EXTA_ MUXED_N
O (USB_EXTA) USB 90D USB USB2_RT_P
> (USB_EXTA) USB_90D USB USB2_RT_N
[ (USB_EXTD) USB_90D use USB_WWAN_F_P
USB_90D UsB USB_WWAN_F_N

[ (USB_CAMERA) USE_90D ush USB_CAMERA_F_P
[ (USB_CAMERA) USBE_90D ush USB_CAMERA_F_N

] SENSE_1TO1_ 555 SENSE GFXIMVP6_VSEN_P
[ SENSE _DIFFPATR SENSE_1T0O1_555 SENSE NBCOREISNS_P
[ SENSE_DIFFPAIR SENSE_1TO1_558 SENSE P1V8ISNS_P
[ SENSE_DIFFPATR SENSE_1T01_ 55§ SENSE P1V25ISNS_P
[ THERM DIFFPAIR THERM_1TO1 555 THERM CPUTHMSNS_D2_P
[ THERM_DIFFPAIR THERM_1TO1 555 THERM CPU_THERMD_P
[ THERM DIFFPATR THERM_1TO1 555 THERM GPUTHMSNS_D_P
[ THERM DIFFPAIR THERM_1TO1 555 THERM GPU_TDIODE_P
[ THERM DIFFPATR THERM_1TO1_55S THERM HSTHMSNS_D P
[ THERM_DIFFPATR THERM_1TQ1_55§ THERM REMTHMSNS DX P
[ THERM_DIFFPATR THERM_1TQ1_ 55§ THERM RSFSTHMSNS _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
— 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>
D LVDS 100D LVDS LVDS_U_CLK_CONN_P
— LVDS 100D LVDS LVDS_U_CLK_CONN N
[ LVDS_100D 1.VDS LVDS_U_DATA_CONN_P<3..0>
[ LVDS 100D LVDS LVDS_U_DATA_CONN_ N<3..0>
D TMDS_100D TMDS TMDS_CLK R P
| — TMDS_100D TMDS TMDS_CLK_R_N
| — TMDS_100D TMDS TMDS_CLK_F_P
- TMDS_100D TMDS TMDS_CLK_F_N
— TMDS 100D TMDS TMDS_DATA_F_P<5..0>
— TMDS_ 100D TMDS TMDS_DATA_F_N<5..0>
D> (VGA R TV Y) GA_50S GA VGA_R
Do (VGA_G TV C) GA_50S GA vGa_G
[ (VGA_B_TV_COMP)| vea 50S ca VGA_B
o (VGA_SYNC) GA_55S GA_SYNC VGA_HSYNC_R
D (VGA_SYNC) GA_55S GA_SYNC VGA_VSYNC_R
O (VGA_SYNC) GA_55S GA_SYNC VGA_HSYNC
o (VGA_SYNC) GA_55S GA_SYNC VGA_VSYNC
[ ppivs My | =PP1V8_S3M_MEM A
- ppivs Mpy | =PP1V8_S3M_MEM B

= GND GND
— SB_POWER PP3V3_S5
— SB_POWER PP3V3_S0
> SB_POWER PP1V5_sS0
[ WWAN_STM WWAN_STM WWAN_SIM CLOCK
T WWAN_STM WHWAN_STM WWAN_SIM DATA
ENET POWER
FW_POWER
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M75/M76 Board-Specific Spacing & Physical Constraints

BOARD UNITS | ALLEGRO
BOARD LAYERS BOARD AREAS (MIL or MM) | VERSION
TOP,ISL2,ISL3,ISL4,ISL5,ISL6,ISL7,ISL8,ISLY,ISL10,ISL11l,BOTTOM NO_TYPE, BGA MM 15.5.1

PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT NET_SPACING_TYPEl | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET
DEFAULT * Y =55_OHM_SE =55_OHM_SE 30 MM 0 MM 0 MM DEFAULT w 0.1 MM ? w w BGA BGA_P1MM
STANDARD w Y =DEFAULT =DEFAULT 12.7 MM =DEFAULT =DEFAULT STANDARD w =DEFAULT ? MEM_CLK w BGA BGA_P2MM
BGA_P1MM w =DEFAULT ? CLK_FSB w BGA BGA_P2MM
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
ad BGA_P2MM w =DEFAULT ? CLK_PCIE w BGA BGA_P2MM
55_OHM_SE TOP, BOTTOM Y 0.100 MM 0.100 MM
BGA_P3MM w =DEFAULT ? CLK_MED w BGA BGA_P2MM
55_OHM_SE ISL2,ISL11 Y 0.250 MM 0.076 MM
CLK_SLOW w BGA BGA_P2MM
55_OHM_SE * Y 0.076 MM 0.076 MM =STANDARD =STANDARD =STANDARD SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT
FSB_DSTB FSB_DSTB BGA BGA_P3MM
1.5:1_SPACING * 0.15 MM ?
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
: 1.8:1_SPACING * 0.18 MM ?
50_OHM_SE TOP, BOTTOM Y 0.125 MM 0.125 MM
— — 2:1_SPACING * 0.2 MM ?
50_OHM_SE * Y 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD
2.5:1_SPACING * 0.25 MM ?
PHYSICAL_RULE_SET LAYER ALLOW ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 3:1_SPACING * 0.3 mm ?
. RULE_ ON LAYER?
4:1 PACT w .4 MM ?
45_OHM_SE TOP, BOTTOM Y 0.150 MM 0.150 MM _SPACING 0
45_OHM_SE * Y 0.105 MM 0.105 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP
40_OHM_SE TOP, BOTTOM Y 0.185 MM 0.185 MM
40_OHM_SE * Y 0.131 MM 0.131 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
27P4_OHM_SE TOP, BOTTOM Y 0.335 MM 0.335 MM
27P4_OHM_SE w Y 0.240 MM 0.240 MM =STANDARD =STANDARD =STANDARD
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP PHYSICAL_RULE_SET LAYER AEUOW,RQUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
70_OHM_DIFF w N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DIFFPAIR w Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM
70_OHM_DIFF ISL3,ISL4 Y 0.149 MM 0.149 MM 0.125 MM 0.125 MM
70_OHM_DIFF ISL9,ISL10 Y 0.149 MM 0.149 MM 0.125 MM 0.125 MM
70_OHM_DIFF ISL2,ISL11 Y 0.185 MM 0.185 MM 0.125 MM 0.125 MM
70_OHM_DIFF TOP, BOTTOM Y 0.185 MM 0.185 MM 0.125 MM 0.125 MM
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
80_OHM_DIFF w N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM_ DIFF ISL3,ISL4 Y 0.115 MM 0.115 MM 0.125 MM 0.125 MM
80_OHM_DIFF ISL9,ISL10 Y 0.115 MM 0.115 MM 0.125 MM 0.125 MM
80_OHM_DIFF ISL2,ISL11 Y 0.140 MM 0.140 MM 0.125 MM 0.125 MM
80_OHM_DIFF TOP, BOTTOM Y 0.140 MM 0.140 MM 0.125 MM 0.125 MM
PHYSICAL_RULE_SET LAYER AREON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
85_OHM_DIFF w N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM_DIFF ISL3,ISL4 Y 0.101 MM 0.101 MM 0.125 MM 0.125 MM
85_OHM_DIFF ISL9,ISL10 Y 0.101 MM 0.101 MM 0.125 MM 0.125 MM
85_OHM_DIFF ISL2,ISL11 Y 0.125 MM 0.125 MM 0.125 MM 0.125 MM
85_OHM_DIFF TOP, BOTTOM Y 0.125 MM 0.125 MM 0.125 MM 0.125 MM
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
90_OHM_ DIFF w N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM_DIFF ISL3,ISL4 Y 0.102 MM 0.102 MM 0.220 MM 0.220 MM
90_OHM_ DIFF ISL9,ISL10 Y 0.102 MM 0.102 MM 0.220 MM 0.220 MM
90_OHM_DIFF ISL2,ISL11 Y 0.130 MM 0.130 MM 0.220 MM 0.220 MM
90_OHM_ DIFF TOP, BOTTOM Y 0.130 MM 0.130 MM 0.220 MM 0.220 MM
PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPATIR NECK GAP PHYSICAL_RULE_SET LAYER AEUOW,ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP
100_OHM_DIFF w N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DIFF_BGA b =100_OHM_DIFF| =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF =100_OHM_DIFF
100_OHM_ DIFF ISL3,ISL4 Y 0.080 MM 0.080 MM 0.200 MM 0.200 MM 100_DIFF_BGA ISL3,ISL4 Y 0.075 MM 0.125 MM
100_OHM_ DIFF ISL9,ISL10 Y 0.080 MM 0.080 MM 0.200 MM 0.200 MM 100_DIFF_BGA ISL9,ISL10 Y 0.075 MM 0.125 MM
100_OHM_ DIFF ISL2,ISL11 Y 0.099 MM 0.099 MM 0.200 MM 0.200 MM 100_DIFF_BGA ISL2,ISL11 Y 0.085 MM 0.140 MM
100_OHM_ DIFF TOP, BOTTOM Y 0.099 MM 0.099 MM 0.200 MM 0.200 MM 100_DIFF_BGA TOP, BOTTOM Y 0.085 MM 0.140 MM
NOTE: 100_DIFF_BGA is for select 100-ohm differential pairs with routing difficulties through BGAs.
PHYSICAL_RULE_SET LAYER ARLON ROUTE | MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPATR PRIMARY GAP | DIFFPATR NECK GAP Default width/spacing is 100-ohm differential, but pairs can neck to 95-ohms without DRC.
110_OHM_ DIFF w N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM_DIFF | ISL3,ISL4 Y 0.077 MM 0.077 MM 0.330 MM 0.330 MM
110_OHM_ DIFF ISL9,ISL10 Y 0.077 MM 0.077 MM 0.330 MM 0.330 MM
110_OHM_ DIFF ISL2,ISL11 Y 0.089 MM 0.089 MM 0.330 MM 0.330 MM
110_OHM_DIFF | TOP,BOTTOM Y 0.089 MM 0.089 MM 0.330 MM 0.330 MM
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