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BOM Vari ant s

BOM NUMBER BOM NAMVE BOM OPTI ONS
630- 7931 PCBA, 2. 2GHzZ, 128SAM _VRAM M75, MBP15 M75_COMVON, EEE_X5D, CPU_2_2GHZ, FB_128_SAVBUNG
630- 7932 PCBA, 2. 4GHZ, 256SAM_VRAM M75, MBP15 M75_COMVON, EEE_X5E, CPU_2_4GHZ, FB_256_SAVBUNG
630- 8659 PCBA, 2. 2GHzZ, 128HY_VRAM M/5, MBP15 M75_COMVON, EEE_XXS, CPU_2_2GHZ, FB_128_HYNI X
630- 8662 PCBA, 2. 4GHzZ, 256HY_VRAM M/5, MBP15 M75_COMVON, EEE_XXT, CPU_2_4GHZ, FB_256_HYNI X

M/’S5 BOM Gr oups

BOM GROUP BOM OPTI ONS
M75_COMVON ALTERNATE, COVWMON, M75_COMMONL, M75_COVMON2, M75_DEBUG, M75_ PROGPARTS
M7'5_ COMVIONL EXTGPU_RST_HW | SL9504B, LVDS_SEL_RESUME, ONEW RE_PU
M75_ COMVON2 P1V8S3_1V825, SLG2AP101, SMS_MOT_DI S, YUKON_ULTRA, VGA_TERM CONN
M75_DEBUG SMC_DEBUG_NO, XDP, LPCPLUS
M75_PROGPARTS BOOTROM_PROG, SMC_PROG
BOM GROUP BOM OPTI ONS
FB_128_SAMBUNG VRAM 128, VRAM_SAMSUNG, VRAM 128_SAMSUNG
FB_128_HYNI X VRAM 128, VRAM HYNI X, VRAM 128_HYNI X
FB_256_SAMBUNG VRAM 256, VRAM_SAMSUNG, VRAM 256_ SAMSUNG
FB_256_HYNI X VRAM 256, VRAM _HYNI X, VRAM 256_HYNI X
Bar Code Labels / EEE #'s
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: X5D] CRI TI CAL EEE_X5D
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: X5E] CRI TI CAL EEE_X5E
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: XXS] CRI TI CAL EEE_XXS
826- 4393 1 LBL, P/ N LABEL, PCB, 28MM X 6 MM [ EEE: XXT] CRI TI CAL EEE_XXT
Modul e Parts
PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
337S3464 1 1C, VDG, SR EL, PRQ 2. 2G, 35W B00FSB, 4M BGA u1000 CRI TI CAL CPU_2_2GHZ
337S3465 1 1C.MOC, SR, EL, PRQ 2. 4G, 35W BOOFSE, 4M BGA u1000 CRI TI CAL CPU_2_4GHZ
33850388 1 I C, GPU, NV G84M BGA usoo00 CRI TI CAL
33850432 1 I C, NB, CRESTLI NE, G\ C0, PRQ 965PM u1400 CRI TI CAL
33850434 1 I C, SB, | CH8M B1, PRQ BGA u2300 CRI TI CAL
35351461 1 1C.1'5L9504, SYNC REG CTRL, 2PHAS, QFNAS, LF uU7100 CRI TI CAL | SL9504A
353581651 1 1 C, 1 SL9504B, 2PH | WP6 REG, PMON, QFN48 u7100 CRI TI CAL | SL9504B
35980127 1 1C 68 PIN, CK505, LOW POVER CLOCK GENER U2900 CRI TI CAL SL&BLP537
35950130 1 |G, SLGZAP101, LW PWR CLCK GEN, K505, GFNG8 U2900 CRI TI CAL SL&AP101
338S0386 1 | C, 88EBO58, Gl GABI T ENET XCVR, 64P QFN u3700 CRI TI CAL
33850274 1 I C, SMC, HS8/ 2116 U4900 CRI TI CAL SMC_BLANK
341S2004 1 | C, SMC, DEVELOPMENT, M75 u4900 CRI TI CAL SMC_PROG
33550384 1 IC, 16MBI T 8-PIN SPI SERI AL FLASH, SO C8 u6100 CRI TI CAL BOOTROM_BLANK
34152002 1 | C, EFI ROV DEVELOPMENT, 75 u6100 CRI Tl CAL BOOTROM_PROG
33350404 4 | C, SGRAM GDDR3, 8Mk32, 700MHZ, 136 FBGA | UB400, U450, Bs00, ussso| CRI Tl CAL VRAM _128_SAVBUNG
33350409 4 | C, SGRAM GDDR3, 8Mk32, 700MHZ, 136 FBGA | UB400, U450, uB500, ussso| CRI Tl CAL VRAM 128_HYNI X
33350382 4 | C, SGRAM GDDR3, 16Mk32, 700MHZ, 136 FBGA| U8400, U450, Uss00, esso| CRI TI CAL VRAM 256_SAVBUNG
33350401 4 | C, SGRAM GDDR3, 16Mk32, 700MHZ, 136 FBGA| U8400, U450, uss00, esso| CRI TI CAL VRAM 256_HYNI X
PART NUVBER é;‘%RIN\lAL;\I'/gEEO? BOM OPTI ON REF DES COWENTS:
157S0011 157S0030 ALL E&E alt to TOK/ BI-Tech magnetics
15250476 15250276 ALL Inductor alternate
35351681 35351204 ALL T alt o national
13850603 13850602 ALL Miata alt to samsung

BOM Confi gurati on
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PROTO

See Perforce change notes for updates before Proto Rel ease

12/ 22/ 06

EVT

8.1.0:
01/ 05/ 07
01/ 05/ 07
8.2.0:
01/ 08/ 07
9.0.0:
01/ 09/ 07
01/ 12/ 07
01/ 12/ 07
9.1.0:
01/ 17/ 07
01/ 17/ 07
01/ 17/ 07
01/ 17/ 07
01/ 17/ 07
01/ 17/ 07
01/ 17/ 07
01/ 17/ 07
9.2.0:
01/ 17/ 07
01/ 18/ 07
01/ 18/ 07
01/ 18/ 07
01/ 18/ 07
9.3.0:
01/ 19/ 07
01/ 19/ 07
01/ 19/ 07
01/ 19/ 07
01/ 19/ 07
9.4.0:
01/ 19/ 07
01/ 19/ 07
9.5.0:
01/ 22/ 07
01/ 22/ 07
01/ 22/ 07
01/ 22/ 07
01/ 22/ 07
10. 0. O:
01/ 23/ 07
01/ 23/ 07
01/ 23/ 07

EVT_SE

10. 1. O:

01/ 24/ 07
01/ 24/ 07
01/ 24/ 07
10. 2. O:

01/ 25/ 07
01/ 25/ 07
11. 0. O:

01/ 25/ 07
01/ 25/ 07
01/ 25/ 07
12. 0. 0:

02/ 19/ 07
02/ 19/ 07
02/ 19/ 07
02/ 19/ 07
02/ 19/ 07

DVT

12.1.0:

02/ 20/ 07
02/ 20/ 07
02/ 21/ 07
02/ 21/ 07
02/ 26/ 07
02/ 26/ 07
02/ 26/ 07
02/ 26/ 07
12.2.0:

02/ 27/ 07
02/ 28/ 07
12.3.0:

02/ 28/ 07
02/ 28/ 07
02/ 28/ 07
03/ 01/ 07
03/ 01/ 07
12.4.0:

03/ 01/ 07
03/ 01/ 07
12.5.0:

03/ 02/ 07
12.6.0:

03/ 06/ 07
03/ 06/ 07
12.7.0:

03/ 06/ 07
03/ 06/ 07
03/ 06/ 07
03/ 06/ 07

Rel eased for Proto (Schem Rev 08, PCB Rev 01)

Cl ock Termi nation: Renbved NO STUFF property from R3067
GPU FB: Corrected FB CLK term nation (added cap and renpved connection to VDDQ

GPU FB: Added VREF support for unterm nated nenory node (added FETs and pul | down Rs)

Tenp Sensors: NO STUFFed C5520 (circuit should have only 1 cap)
Power Aliases: Myved Ethernet to PP3V3_S3 from S5 (|l ayout i nprovenents)
Power Supplies: Mnor power supply feedback connection changes from M/6

Power Aliases: Myved LCD panel FET to PP3V3_S5 from SO

SMBus: Changed R5260 & R5261 from 4. 7K to 3. 3K

Sync with T9 noME (6.1.4) to pull in WOL_EN and Wake-on-Wrel ess support
Power FETs: Corrected BOM val ues for 5V/ 3.3V S3/ S0 FETs

Power Sequenci ng: Added RC delay on PP1V8_S3 swi tcher enable

Test poi nts: Renpbved FUNC _TEST from NB_RESET_L and FSB_DPWR L per PCB request
BOM Consolidated 3 caps on page 59 from 132S0120 to 132S0131

BOM Added Hyni x BOM configurations

Power Aliases: Deleted alias that accidentally elininated filtering on PP1V5_S0O_SB_VCCl_5_B

Cl ock Term nation: Changed series term nation on all single ended clocks to 33 ohns

| MP: Updat ed BOMOPTI ONs and val ues for |SL9504B

Test poi nts: Added NO TEST property to LVDS L_DATA N<1>, _N<2>, _P<2> due to |ack of |ayout space for TP
ODD Conn: Reconnected ODD power FET gate control circuitry to properly inplenent soft start (added one cap)

SB Decoupling: Renoved filtering for PP1V5_S0_SB VCCGLANPLL to enable PP1V5_S0O corrections at SB

Et her net Conn: Changed resistor short reference designators from R392x to RX392x

Cl ock Termi nation: Changed R3050 and R3055 to bypass di screte nuxes for pendi ng change to SLGAP101
Power Sequenci ng: Added C7859 to create RC delay for 1.5 and 1.05V SO rails

Power Sequenci ng: Changed power rail for U7850 to PP3V3_S5 to elimnate a | eakage path

GPU GPI Gs: Added 2 TPs on GPICs to nake G state externally visible
SB GPI Gs: Changed SB _GPI 042 to WOW EN and changed pullup to pulldown (T9_noME change 40787)

LI O Conn: Renpved unnecessary aliases as T9 reference desi gn now matches Mr5 (T9_noME change 40998)
Cl ocks: Changed U2900 to SLG2AP101 as prinmary clock chip (T9_noME change 40975)

Cl ock Termi nation: Added R3051 for Silego 537/101 conpatibility

BOM Added BOVOPTI ONs for SLG2AP101 (primary) and SLGBLP537 (backup)

BOM Sel ected P1V8S3_1V825 BOMOPTION to |ift voltage at FB nmenories

BOM Changed C3860/61 to 22pF from 27 pF based on -R characterization (T9_noME change 41248)
BOM Changed FB nenories to new Sansung and Hyni x APNs (al so added new BOMOPTIONs to GPU straps)
Rel eased for EVT (Schem Rev 10, PCB Rev 02)

PATA Conn: Added pass FET Q4430 to allow PCIREQB (ODD reset GPIO to pullup to SO
PATA Conn: Changed =PP5V_S0_ODDPWREN t o =PP3V3_S0_ODDPWREN for mni nor power savings
Power Al iases: Updated PP3V3_SO aliases to support above changes

PATA Conn: Repl aced PCI REQ pass FET with OD buffer to correct a corner case during PLTRST
Power Al iases: Updated PP5V_SO aliases to support above changes

BOM Updated gain of PP1V25_ENET current sense anplifier to 165 (R5432 to 165K)
BOM Updated all Intel APNs to use QS parts
Rel eased for EVT (Schem Rev 11, PCB Rev 03)

GPU Reset: Changed C2885 to 0.047uF to reduce reset delay on powerup

GPU PGOOD: Changed C9595 to 330pF to reduce PGOOD del ay on powerup

Power Sequenci ng: NO STUFFed U7885 to renpbve GPU PGOOD from PWROK chai n
Power Sequenci ng Rework: Short pins 2 and 4 of U7885 to conplete PWROK chain
Rel eased post-EVT to docunent what was built (Schem Rev 12)

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

GPU FB: Changed unterni nat ed-nbde reference voltage to 40% (R8297 -> 1.02K, R8432/82, R8532/82 -> 2.21K)
FireWre: Changed to Rev C of Tl FireWre MCM (APN:. 338S0435)

Power Sequenci ng: Renpved U7885/C7885 to take GFX PGOCOD out of PWR OK chain (rdar://4974927)

GPU Vcore: NO STUFFed all PWRCTL rel ated conponents (feature not to be supported)

GPU Vcore: Updated voltage setpoints to 1.000/1.070/1.125V (rdar://5021453)

SB GPI Gs: Sync’d page25.csa to T9_MB to get pullup updates

Thermal Sensors: Updated topol ogy of EMC1033 filter caps (added C5515 next to |IC, nopbved other caps to connectors -

ODD Conn: Changed ODD power FET to FDC606P (from FDC638P) for reduced Rds(on) (rdar://4993378)

DVT (cont’d)

12.8.0:

03/ 08/ 07
13.0.0:

03/ 12/ 07
13.1.0:

03/ 13/ 07
03/ 14/ 07
03/ 14/ 07
13.2.0:

03/ 16/ 07
03/ 16/ 07
03/ 16/ 07
13.3.0:

03/ 16/ 07
13.4.0:

03/ 19/ 07
03/ 19/ 07
03/ 19/ 07
03/ 19/ 07
13.5.0:

03/ 19/ 07
14.0. 0O:

03/ 20/ 07
03/ 20/ 07
15. 0. 0:

03/ 30/ 07
03/ 30/ 07
04/ 03/ 07
04/ 03/ 07
04/ 03/ 07
04/ 03/ 07
16. 0. 0:

04/ 17/ 07
04/ 17/ 07

PVT

16. 1. O:
04/ 18/ 07
16. 2. O:
04/ 18/ 07
04/ 18/ 07
16. 3. 0:
04/ 20/ 07
04/ 20/ 07
04/ 20/ 07
17.0. 0O:
04/ 20/ 07
A. 0.0:
04/ 24/ 07
04/ 24/ 07
04/ 24/ 07

rdar://5025773)

Power Al iases: Myving PP1V8_GPU FET source to PP1V8_S3 rather than PP1V8_S3_I SNS to i nprove power delivery to GPU (rdar://5021462)

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

NB GFX Core: Changed Vcore controller to | SL6263B (part consolidation effort between Apple/lntersil - rdar://5009109)

Power Supplies: Replaced APN 152S0511 with 152S0368 (duplicate APNs for sanme part - rdar://5009109)
Ther mal Sensors: Updated topol ogy of EMC1033 sensors (renoved shorts, changed connector caps to 18pF)
NB GFX Decoupl i ng/ Power Al iases: Connected VCCD CRT of NB to GND per CRT disabl e guidelines

LVDS Connector: Changed pin 5 of connector from NC to PP3V3_SWLCD (in case we add extra cable for power -

Power/ Si gnal Aliases: Added XW900 to PP5V_S5 to enabl e | ayout inprovenents

Power FETs: Changed Q7080 to RJKO301 which provides nuch | ower Rds(on)
FireWre Ports: Changed D4260 to PDS340 for |ower height

FireWre Ports: Changed D4260 to PDS540 for higher current capacity

Et her net Connector: Renpbved RX shorts on Ethernet MD |ines per EMC request

SB GPI Gs: Changed R2514 from pulldown to pullup to correct auto power-on issue (Linda card detect GPI O
DDR2 Regul ator: Changed FB resistors to 0.1%to raise guaranteed | owest output voltage

rdar://5024882)
NB GFX Decoupl i ng: Added R2260 (0.3 ohm 0603) to bring ESR of regul ator output cap in spec (rdar://5000272)

-- Thermal Sensors: Added R5515/R5516 in case |low pass filter is needed for EMC1033
-- Power Control: Corrected alias connections for 5V/3V3 S5 enabl e signals

-- BOM Options: Renpved HDCP BOM option fromstuffing list (feature renpved)
-- Constraints: Constrained WAMN_SI M signals to 50 ohns
-- Thermal Sensors/Aliases: Changed nounting pads of Th2H sensor connector to |left clutch chassis gnd

-- Thermal Sensors: Replaced EMC1033 with second EMC1043 for inproved noise filtering
-- NB GFX: LVDS_VREFL/ VREFH changed to single pin nets to prevent LVDS glitches per Intel
-- Yukon Power Control: Crystal caps changed to 18pF (rdar://4946795 and rdar://4945362)

-- Thermal Sensors: Mved renpte sensor U5500 to SMC SMBus "A" and S3 power rail to clear |12C addr cl ash

-- Thermal Sensors: Updated U5500 power alias to indicate device should be on S3 rail

-- Power Control: Added U7858 to |level shift PM G_EN from 3.42V to 5V

-- Power Supplies: For 1.8, 3.3 and 5V, renpved VBST 0-ohm series R (rdar://5070179)

-- Power Supplies: For 1.8, 3.3 and 5V, increased cap size to 0603/0805 on VBST caps (rdar://5070179)

-- Power Control: Tied all 4 5V/ 3.3V enables (EN1, EN2, EN3, EN5) together as part of PM G2_EN

-- GPU Vcore: Updated setpoints for GPU Vcore based upon Nvidia Vmn (i.e. 1.05V,1.05YV,1.05YV, 1.125V)
-- FB: Changed FB VREF caps to 2x0.0047uF as required in Nvidia PUN 02736-001-v07 (which requests 1x0.01uF)

-- SlIL: Changed R5031 to 2.21K and R5032 to 9.53K to raise SIL current approx 15% (li ghtpi pe di med by 20%
-- Power Supply: Changed 1.05V power supply current limt to 10A from 8A (R7455 to 5.62k -- rdar://5095642)
-- Power Supply: Changed nunerous 10K Rs to 100K for Energy Star conpliance (rdar://5102118)

-- GPU FB: Changed FB clock ternination to 242 ohnms (2x121) per Nvidia PUN

-- CPU Vcore: Changed R7117, C7134 and R7115, R7130 for calibration i nprovenents (rdar://5085959)

-- Rel eased for DVT (BOM update)

-- Power Sequencing: NO STUFFED U7858 and stuffed R7860 to allow SMC to drive S5 enable pins directly
-- Rel eased for DVT (As-Built)

-- GPU M sc: Added R8735-37 to inplenent PCI DEVID 0x407 in hardware

-- Power FETs: Changed Q7095 to FDM6296 and pulled up to PBUS for better PP1V25_S0 FET Rds(on)
-- Modul es: Updated Intel chipset to PRQ parts

-- Power FETs: Changed R7097 to 220K to mmi ntain EnergyStar conpliance with FET gate pulled to PBUS
-- Power FETs: Changed C7095/C7083 to 16V for proper rating of parts tied to PBUS
-- CPU VCore: Changed C7196 to 16V to elimnate a BOMitem

-- No changes. Wekly BOM rel ease.
-- SB Decoupling: Changed L2700 from 155S0152 to 155S0333 for AVL updates

-- SMC Support: Changed R5031 to 2.37K, R5032 to 9.09K to neet SIL brightness targets
-- Rel eased for PVT
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Functional T Poi n i
al Test Points | CT Test Points
Fan Connectors Battery Digital Connector CPU FSB NO_TESTs NB NO_TESTs
FUNC_TEST FUNC_TEST NO_TEST NO_TEST
= R —PP5V SO EAN LT e SMC BS ALRT L e = ng Egg ﬁDgEl. . 3> 1010 70 TRUE NC NB NC<1..16> — TP_NB NC<1..16> ,
= TRUE FAN LT _PVWM [—" TRUE fgﬁ@ Eﬁﬁ gg-A 5o g TRUE FSB_ADSTB L<1..0>
TRUE FAN LT _TACH [ — TRUE = — — 4o 50 TRUE FSB_BNR L
[— TRUE GN\D_BATT — 07
— TRUE EAN RT PWM . | — - TRUE FSB_BREQO_L 10 14 79
= TRUE EAN RT TACH . — TRUE Egg BB;?(GE . 0> 10 14 79
— TRUE 10 14 79
TRUE FSB DI NV _L<3..0> 101470
LPC+ Debug Co t Left 1/ = me ESB DROY_L 0 2070
u nnect or eft I/O Power Connector —
= TRUE FSB DSTB L_N<3..0> 101470
FUNC_TEST FUNC_TEST = TRUE FSB DSTB L_P<3..0> 1014 70
= TRE =PP3V3_S5_LPCPLUS = TRE =PPBUS G3H LIO CONN 4 = TRUE FSB HIT L 20 14 79
TRUE —PP5V SO LPCPLUS o TRUE GND — TRUE. ESB H TM L 10 14 79
— T - TRUE FSB_LOCK L 10 14 79
— TRUE LPC AD<0> 23 45 47 = - TRUE FSB_REQ L<4..0> 10 14 79
— TRUE tgg é&?\; C 23 45 47 Request for at |east 10 G\ND test points
= ng PM CLKRUN L s NOTE: 10 additional GND test points are GDU NO TESTS
B TRUE BOOT LPC SPI L ij :j v call ed out separately in these notes. NO TEST -
SMC_TMS 15 46 47 -
= TRE SMe M o RTC Battery Connector = R LVDS L DATA N<1> o
B e SMC TRST L o FUNC_TEST = TRUE LVDS L_DATA N<2> 73 77 88
= TRUE SMC TDO i = TRUE PPVBATT G3 RTC N =2 TRUE. LVDS L_DATA P<2> 73 77 86
— TRUE. SMC_MD1 45 47 TRUE GN\D
TRUE SMC_TX_L i3 a5 a0 47 L
e e - " Current Sense Calibrati
= TRE PCl _CLK33M LPCPLUS N se Ibration
= TRUE LPC AD<2> 2245 47 FUNC_TEST
- TRUE II_Z$ AE<3> 23 45 a7 IRE | SENSE CAL_EN 45 a9
= TRUE SERI RO = = =PP5V_SO_| SENSECAL
TRUE PM SUS_STAT L 25 45 40 47 — TRUE =
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(= TRUE SMC_TOK w540 47 = =PPVCORE_GPU_REG per
— TRUE SMC_RESET_L 15 16 47 [ — TRUE = — oo e
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— TRUE f:\/ﬁDiéAlliD 0 43 45 46 47 L 6 TPs, 2 with each of above TP pairs
— TRUE 25 47 -
Left Clutch Barrel Connector
Left ALS Connector FUNC_TEST
FUNC_TEST = TRUE =PP5V_S3_CAMERA
= TRUE =PP3V3_S3_LTALS . [— TRUE USB_CAMERA N 24 44 2
TRUE. USB_CAMERA P 24 44 82
TRUE ALS_GAI N 55370 = =
= TRUE =PP5V_S3_WWAN
TRUE LTALS OUT 53 78 =
— TRUE D - TRUE. USB_WAN_ N as
T — TRUE USB_VWMNN_P aa
- Thermal Di ode Connectors O her Func Test Points
FUNC_TEST FUNC_TEST
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— TRUE RSFSTHVENS D N
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= CPUTHVBNS D2_N
CPUTHMBNS can not be supported due to |ayout constraints
System Val i dati on TPs
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= TRUE VR _PWRGD CLKEN 2528 = GPU RESET L
o TRUE VR_PWRGOOD DELAY o 16 28 58 | — TRUE VG LRESET L 2 66
- TRUE FSB_CPURST_L 1013 14 79 m— IRUE 2 4
- TRUE FSB_CPUSLP_L 10 14 79 [ TRUE CPU_STPCLK L 10 23 79
= FSB_DPWR L 1014 79 - TRUE FSB_CLK_NB_P 1450 0
= TRUE NB_SB_SYNC L . =  TRE FSB_CLK_NB_N 50
= TRUE NB_CLKREQ L 1620
— TRUE NB_CLK100M PCI E P 16 %0 80
TRUE NB_CLK100M PCl E N 16 20 86 R
= e RaaMEA | . Functional / | CT Test
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O
0 10y XDP_BPM L<1> OBSDATA_A2 TN D FTR OBSDATA_C2 USB_EXTD OC L (s SB o[ 2] #
7 10 [y XDP_BPM L<0> OBSDATA_A3 - B ool o OBSDATA_C3 VOW EN ) = 20 SB od 3] #
O
NB CFQ 0] 79 20 10qay NB_BSEL<0> ( OBSDATA_AQ) - 200l o ( OBSDATA_A2) NB_BSEL<2> e w0 NB CFg 2]
NB CFg 1] 0 30 16 [Ty NB_BSEL<1> ( OBSDATA_A1) o 2 ool ( OBSDATA_A3) NB_CFG<3> g NB CFG 3]
= 26 pEE bl -
NB CFQ 4] wqay_NB_CFG<4> OBSDATA_BO - 002 o OBSDATA_DO PM LATRI GGER L (72 SB OC[ 4] #
NB CFG 5] 1 . NB_CFG<5> OBSDATA_B1 o 30 | ol OBSDATA_D1 EXTGPU_LVDS_EN g o0 SB Oq 5] #
- 32 olet bl -
NB CFG 6]  ypp w0 mmy. NB_CFG<6> OBSDATA_B2 Y D EE R OBSDATA_D2 SB_GPI 080 g SB od 6] #
NB CFg 7] R1399 « > NB_CFG<7> OBSDATA_B3 - 0 s+ OBSDATA_D3 USB EXTB OC L o= = SB o[ 7] #
70 25 10 7 Ry CPU_PWRGD 1 2 XDP_PWRGD PWRGD/ HOOKO RN D ECR L TPCLK/ HOOKA XDP_CLK_P w0 70 o oP
% XDP_0BS20 HOOK1 - 2 ool o L TPCLK#/ HOOK5 ___ XDP_CLK_N ) o0 7o e
B VCC_OBS_AB aa |5 e (VCC_0BS_CD) R1303
TP_XDP_HOOK2 HOOK2 o o ols RESET#/ HOOK6 72 XDP_CPURST_L 1 2 FSB CPURST L (70
TP_XDP_HOOK3 HOOK3 BERTE PR DBR#/ HOOK? XDP_DBRESET_L om0 20 e
50 49 it
O
wscay LVDS CTRL_DATA sba N D T DO XDP_TDO am o 02
i-cory LVDS_CTRL_CLK sa — 5 ool TRSTn XDP_TRST_L o o
TCKL NCse | o ol o TD!I XDP_TDI o o 7o
10 omXDP_TCK TCKO o 58 loolsr 5 ™G XDP_TNS oD 10 7
0 | o se XDP_PRESENT#
X XDP
C1300: 1 C1301
0. 1uf L 998- 1571 o X1
1 1
X5R 2 2 ¥5R
402 402

Directi on of XDP nodul e

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

eXt ended Debug Port

( XDP)
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=PP1V25R1V05_S0_FSB_NB

'R1420 R1410*
54.9 221

oM T
u1400
107 FSB_D_L<0> E2H_Do* CRI%:SCA—IG_AI NE H A3*
10 7, FSB D L<1> H:Dl* (1 OF 10) H:AA*
0 1@y FSB_ D L<2> GTH D2+ — H_AS*
107 FSB D L<3> H D3* H AG*
107 FSB_D_L<4> HZAH D4* H A7+
FSB_D_L<5> 8 JH o5* H g
107 FSB_D_L<6> H De* H A9*
107 FSB_D L<7> E3dH D7+ H ALO*
D S D L<8> i H D o ALL*
107 FSB_D _L<9> H2H Do+ H AL2*
D FSBE D L<10> ok tror H AL3e
107 FSB_ D L<11> N12H D11* H Al4*
oD FSBD L<12> i H D12+ H ALS*
FSB D L<13> 51 D1 H ALG*
D FSB D L<14> S s o o oAL7s
FSB D L<15> Ko H Dis* H ALg*
FSB D L<16> Mt DL H ALo*
o FSB D L<17> H D17+ H A20*
w 7@ _FSB D L<18> s Y8H D1g* o Az
10 7@%& H D1o* H A22*
o FSB D L<20> H D20 H A2a*
107, FSB D L<21> J1H p21* H A24*
0 FSB D L<22> H Doo W A2se
o FSB D L<23> H D2 H A26*
FSB_D L<24> V61 Dos A7
o FSB D L<25> H D25 W A2g*
FSB D L<26> N H D26 H A20*
107 FSB_ D L<27> Y7H D27+ H A30*
FSB D L<28> Yo peg H A3Le
we@y FSB D L<29> = o o Pady ppor H_A32*
07 FSB_D_L<30> H_bBo* H Aa3*
w 7@ _FSB D L<31> > NIk pe1r H Azar
107 FSB_D L<32> AD12 1 pa2* H A35*
107 FSB_D L<33> AE3{H Dp33* -
o FSB D L<34> ADOH Dot H ADS
w 7@ _FSB D L<35> « A H pas* H ADSTEO*
o FSB D _L<36> ACZ W Daer H ADSTEL*
10 7@&3__D_L<37>—HM H_D37* T HBNR
107 FSB_D L<38> AD11H pas* H BPRI *
10 1qgryFSB_D L<39> «—» AC11H paor H_BREQ*
w0 7@>_FSB D L<40> «» AB20H Daor H DEFER:
10 7@y FSB_D_L<41> e AD7C|H D41+ H_DBSY*
@y FSB D L<42> = o o ABIAH Da2* HPLL_CLK
o FSB D L<43> Y3 page HPLL CLK*
107 FSB_D L<44> AC6H Da4* H DPVR
o FSB D L<45> AE2 1 DA+ H DRDY*
o FSB D L<46> ACS 1 Da* T
S FSB D L<47> e oo v
o FSB_D_L<48> H g+ H Lo
o FSB D L<49> AHBH Do+ o TRV
w0 rqer~>_FSB_D_L<50> «—» 2141 D50* N
10 7@y FSB D L<51> > AESH D51+
10 7@y FSB_D_L<52> «—s AELLIH D52+
107 FSB D L<53> AHI2JH D53*
D PSR D L<b4s s o H_DI NvO*
07 FSB_D_L<55> A H D55+ H_DINvL*
. FSB_D_L<56> H_D56* HLDH V2"
07 FSB D L<57> AET W D57 H DI Nva*
@E FSB_D L<58> MERGENT: iy
w ~_FSB_D _L<59> <« AI12]H D59* H_DSTBA0®
107 FSB_D_L<60> AE5H D60 H_DSTBNL*
o FSB_D L<61> H Do1+ H_DSTBN2*
10 7@ FSB D L<62> AW o2+ H_DSTBN3*
10 7> FSB_D_L<63> «—» AHI3H D63+ H_DSTBPO*
H_DSTBP1*
H_DSTBP2*
NB_FSB_SW NG > B3 |H SWNG H_DSTBP3*
NB_FSB_RCOWP —a @ |H rooWw
H_REQD*
NB_FSB_SCOWP s W |1 scOWP H_REQL*
NB_FSB_SCOVP_L ~— Ve H e H RER*
H_REGB*
1010 7 oomESB_CPURST._L <« B CPURST* H_REQH
o0 7 oo _FSB_CPUSLP_L .~ E5H cPUsLP
H_RS0*
H_RsS1*
NB_FSB_VREF > B9 |H AVREF H_Rs2*
T__.—A&HJJVREF

1 FSB_A L<3> 71070
B11 FSB_A L<4> 71079
cl1 FSB_A L<5> 71079
1 FSB_A L<6> 71079
1 FSB_A L<7> 71079
F16 FSB A L<8> 710 70
L1 FSB_A L<9> 7 1079
il FSB_A L<10> 71079
14 ESB A L<11> 71079
K1 FSB A L<12> 71079
B13 FSB A L<13> 710 70
L1 ESB A L<14> 71079
17 FSB_A L<15> 7 1079
B14 FSB A L<16> 7 10 79
K1 FSB A L<17> 71079
Pl FSB_A L<18> 7 10 79
RL7 FSB_A L<19> 7 1079
B1. FSB A L<20> 7 10 79
H20 FSB A L<21> 71079
L1 ESB A L<22> 71079
D17 FSB A L<23> 7 10 79
M7 FSB_A L<24> 71079
NL ESB A L<25> 710 70
1 FSB A L<26> 71079
B18 FSB A L<27> 71079
E1! FSB A L<28> 7 10 79
B17 FSB_A L<29> 7 10 79
B15 FSB_A L<30> 7 10 79
E17 FSB A L<31> 7 10 79
c18 FSB_A L<32> 10 79
Al FSB_A_L<33> 10 79
Bl FSB_A L<34> 10 79
NI o o FSB_A L<35> B 079
2 FSB_ADS L 71079
HL7 FSB_ADSTB_L<0> 71079
FSB_ADSTB_L<1> 71079
FSB BNR L 71079
E8 - FSB BPRI L 10 79
F12 o 4 FSB_BREQO_L P
- FSB DEFER L 10 79
10 o o FSB DBSY_L pa
Al FSB CLK NB P 7 30 84
AV o FSB_CLK NB_N 7 30 84
— » FSB DPVR L P==—=G
K7 FSB_DRDY_L 71070
E4 FSB HT L 71070
FSB H TM L 71070
FSB_LOCK_L 71079
Bz,  FSB TRDY L oD 20 79
K! ESB_DI NV_L<0> 71079
L2 FSB DI NV _L<1> 71070
AD13 FSB DI NV_L<2> 7 1079
AEL FSB DI NV_L<3> 71079
V4 FSB_DSTB_L_N<0> 71079
K3 o 4 FSB _DSTB_L_N<1> T 70w
AD2 FSB_DSTB_L_N<2> 71070
AHLL o o FSB DSTB L N<3> ;101
L7 ESB _DSTB_L_P<0> 71079
K o4 ESB DSTB L _P<1> ;w0
AC2 FSB _DSTB_L_P<2> 71070
All0 o o ESB _DSTB_L_P<3> B 707
ML4 FSB REQ L<0> 71079
El FSB REQ L<1> 71079
All FSB REQ L<2> 71079
H13 FSB_REQ L<3> 71070
Bl2 o 4 FSB_REQ L<4> CB> 7 w070
E12 ESB RS L<0> 10 79
D7 > FSB RS L<1> oo 10 7
B o, FSB RS L<2> o 0
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LVDS Di sabl e

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

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

i npl enent ed.

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

TV- Qut

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

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

TV-Qut Disable / CRT Enable

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

Si gnal Usage:

DACA only

CRT Di sable / TV-Qut Enable

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

CRT & TV-Qut Disable

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

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

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

I nt er nal

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

Tie DPLL_REF_CLK and DPLL_REF_SSCLK to GN\D.

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

Ti e VCC_AXG and VCC_AXG _NCTF to GN\D.

Leave GFX_VID<3..0> and GFX_VR EN as NC.

Graphi cs Di sabl e

L_CTRL_*, L_DDC *, SDVO CTRL_* and

#5067636.

LVDS and CRT & TV-Qut Disabl e above.

PP1V05_S0_NB_VCCPEG ;5
'R1510
oM T 24.9
U1400 fe
2402
CRESTLI NE
7 @omLVDS BKLT CTL <« J40 |L_BKLT_CTRL FCBGA PEG_COVPI |4 PEG COwWP
. LVDS BKLT_EN <« M39 |L BKLT_EN (3 CF 10) PEG_COMPO_M43 SDVO Al ternate Function
® txg ggt &'}?A LCTRL_CLK PEG RX0* |5 J51 o PEG D2R N<0> (] 6 50 SDVO_TVCLKI N#
2 LVDS DDC CLK EA40 L _GTRL_DATA PEG _RX1* |5 L51 PEG D2R N<1> o6 80 SDVO_| NT#
7 G37L_Poc: ek PEG 2" M7 o  PEG D2R N<2> o a0 SDVO_FLDSTALL#
" LVDS_DDC_DATA L_DbC_DATA - - P -
LVDS_VDD EN Kao_|L_vo,| PEG R 145 o PEG DOR NS> qmpec w0
e, - L_VDD_EN PEG RX4* | T! PEG D2R _N<4> o5 80
oy LVDS_| BG L41 |Lvos 1 B PEG RG+ LU0 o PEG DOR NS> qrmpec w0
- PEG RX6* Y44 o PEG D2R N<6> 66 50
TP_LVDS VBG < L43 |LvDs vBG - <
iy . PEG RX7* |, YA0 o PEG D2R _N<7> o6 80
» TP_LVDS_VREFH o M1 [1VDS VREFH *« gy
— = > - PEG RX8* hAB51 o PEG D2R _N<8> 66 80
- TP_LVDS_VREFL > N0 |LvDs_VREFL - P
Bl — PEG_RX9* [, WA PEG D2R N<9> 66 80
- LVDS A CLK N <« D46 LVDSA_CLK*
bl . PEG_RX10* |5, AD44 PEG D2R N<10> o6 80
- LVDS A CLK P <« A5 |LVDSA CLK
<o bl = PEG_RX11* |, ADA0 PEG D2R N<11> g e o
i LVDS B CLK N <« DA4-|LVDSB_CLK* PEG D2R N<12>
LVDS B CLK P o ax PEG_RX12* | A o6 50
77 (T} - = PEG_RX13* |, AHAO o PEG D2R N<13> Q) e w0
> PEG RX14* H AGA5 o PEG D2R N<14> (T 5 50
” LVDS_A_DATA_ N<0> 1Lvosa patacs = PEG RS AL PEG D2R N<l15> oo 50
7 LVDS_A DATA N<1> 14LVDSA_DATAL* PEG_RX0 PEG D2R _P<0> 66 80 SDVO_TVCLKI N
7 aom LVDS A DATA N<2> <« F49-|LVDSA_DATA2* PEG RX1| L50 4 PEG D2R P<1> T 55 0 SDVO _| NT
PEG RX2| M7 PEG D2R P<2> 66 80 SDVO_FLDSTALL
. LVDS A DATA P<0> < G50 |LVDSA DATAO -
fesin - - PEG RX3| W4 o PEG D2R_P<3> o6 50
" LVDS_A_DATA P<1> LVDSA DATAL X - am
LVDS A DATA P<2> " PEG RX4| T49 o PEG D2R _P<4> o 80
7 @on F48 |LVDSA DATA2 M PEG D2R P<5> < e
8 PEG RX6| WA PEG D2R P<6> 66 80
7 LVDS B _DATA N<O> <« CA4-|LVDSB_DATAO* = PEG RX7| W1 o PEG D2R P<7> I °o e0
< <+ - T PEG_RX8| _AB PEG D2R P<8> o 80
27 LVDS B DATA N<1> < B47-LVDSB_DATAL*
o LVDS B DATA N<2> o mus DaTAze a PEG R0 Y48 o  PEG DR P<9>  amjew
7 T} - LVDSB_DATA2 PEG RX10| A PEG D2R_P<10> o 80
7 o LVDS_B_DATA_P<0> <« F44 |LVDSB_DATAO PEG RX11| ACA1 PEG D2R P<11> 66 80
7 aom LVDS B DATA P<1> <« P47 |LVDSB_DATAL PEG RX12| AHA7 o PEG D2R P<12> 66 80
7 @or—LVYDS_B DATA P<2> <« A45 |LVDSB_DATA2 n PEG RX13| A PEG D2R P<13> 66 80
N PEG RX14| AHA PEG D2R P<14> o6 80
ul PEG RX15| AA2 o PEG D2R P<15> T ¢ 50
o PEG Tx0*[,N5 o PEG R2D G N<O> 1omce SDVOB_RED#
TV A DAC Q PEG TX1* PEG R2D_C N<1> o w0 SDVOB_GREEN#
= =D <21 TvA DAC X PEG Tx* W7 g PEG R2D_C_N<2> o ao SDVOB_BLUE#
” —TvV c DAC S M PEG X361, PEG R2D C N<8> oo SDVOB_CLKN
» Qo= e e ' PEG Txa* PEG R2D C N<4> o o0 SDVOC_RED#
O PEG TX5* |1 T42 PEG R2D C N<5> romy 6 a0 SDVOC_GREEN#
=TV A RTN £27 0o PEG_TX6* [ Y4 PEG R2D C N<6> 66 80 SDVOC_BL UE#
= = - TVA RN > PEG TX7* [, Wa PEG R2D_C N<7> o w0 SDVOC_CLKN
2 @om—=LV_B RTN <« 127 |TVB_RTN - = -
=TV_C RIN il - PEG TX8* |, 88 g PEG R2D C N<8> e
2 @@= < L27TVC RTN PEG Txo* 3 Al PEG R2D_C N<9> o a0
PEG TX10* | A PEG R2D C N<10> 66 80
2 TV_DCONSEL<0> TV_DOONSELO ol sgvorang Egg %B g mﬁi oD 0
TV_DOONSEL<1> P33 |Tv_DCONSELL PEG T2 o A2 o
2 - — PEG TX13* [ AH39 PEG R2D C N<13> ymm o6 oo
PEG TX14* H AE49 o PEG R2D C N<14> o6 a0
PEG TX15* , AHA4 g PEG R2D C N<15> @ 66
PEG TX0| Mt PEG R2D C P<0> o6 80 SDVOB_RED
2 o =CRT_BLUE <« H32 |CRT_BLUE PEG Tx1| T38 PEG R2D C P<1> romy e a0 SDVOB_GREEN
22 =CRT_BLUE_L 2~CRT_BLUE* PEG TX2| T4 PEG R2D C P<2> 66 80 SDVOB_BLUE
2 om=CRT_GREEN <« K29 |CRT_GREEN PEG TX3 PEG R2D C P<3> 66 80 SDVOB_CLKP
2 o =CRT_GREEN L <« J29CRT_GREEN* PEG TX4| RE1 PEG R2D C P<4> /5oy 00 SDVOC_RED
2 om—=CRT_RED <« F29 |CRT_RED PEG_TX5 PEG R2D C P<5> 66 80 SDVOC_GREEN
2 o =CRT_RED L <« E29|CRT_RED* PEG TX6| W2 PEG R2D C P<6> 66 80 SDVOC_BLUE
6 PEG TX7| Y47 PEG R2D C P<7> iy 600 SDVOC_CLKP
S PEG TX8| Y: PEG R2D C P<8> o6 80
2 CRT_DDC _CLK K33 |CRT_DDC_CLK PEG TX9| AC38 PEG R2D C P<9> iy 6 a0
22 CRT_DDC DATA CRT_DDC_DATA PEG TX10| _AD47 PEG R2D C P<10> 66 80
2 o =CRT_HSYNC R <« F33 [CRT_HSYNC PEG TX11| A PEG R2D C P<11> 66 80
2 (oom} =CRT_TVO | REF <« C32 |CRT_TVO_I REF PEG TX12| AD43 _o PEG R2D C P<12> [oom 66 %0
2 o} =CRT_VSYNC R < E33 |CRT_VSYNC PEG TX13| A PEG R2D C P<13> 66 80
PEG TX14| AE PEG R2D C P<14> o6 80
PEG TX15| AHA3 _o PEG R2D C P<15> [oom 66 %0
NB PEG/ Video Interfaces
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8

NB_CFG<3> RESERVED
o T
NB_CFG<4> RESERVED
u1400
NB_CFG<5> Hi gh = DM x4 TP_NB_RSVD<1> P36 |RsvDL CRI%:SCA—I(EA NE SM cKo|_AV29 MEM CLK_P<0> [ = o
DM x2 Sel ect Low = DM x2 TP_NB RSVD<2> P37 |RsvD2 (2 OF 10) SM.CKi| BB23 MEM CLK _P<1> oD = o
TP_NB_RSVD<3> R35 |RSVD3 SM CK3|_BA2 MEM CLK_P<3> 32 81
NB_CFG<6> RESERVED TP_NB_RSVD<4> N35 |RSVD4 SM.cKal_AV23 MEM CLK P<4> oD 22 o
NBCFG_PEG REVERSE L'z Hg Sg&&gz ﬁzz e smokor|, A0y MEM CLK_N<O> o = o
NB_CFG<7> RESERVED 1R1659 TP NB RSVD<7> SMCK1*| BA23 o MEM CLK_N<1> oo o w
- 39K AML2_IRSVD? Q smoksr o aws o MEM CLK N<3> o
3, TP_NB_RSVD<8> AN13 |RSVDS S  aar > MEM OLK N<4> o
NB_CFG<8> RESERVED e TP_NB_RSVD<9> 212 |rsvio N SMLCKa" (o AVRS—p o >
— 2402 TP_NB_RSVD<10> AR37 |RSVD10 hd SM_CKEO| BE29 g MEM CKE<0> oo o 5 et
" TP_NB_RSVD<11> AMB6 |RSVD11 SM CKEL| AY32 MEM CKE<1> a1 3 81
NB_CFG<9> | H gh = Norml 4 TP_NB_RSVD<12> ALas [rovor2 Q swoxes|_Bose p  VEM CKE<3> o o o
Lane Revgrsal Low = Reversed TP_NB_RSVD<13> AMB7 |RSVD13 SM CKE4| BG37 o NMEM CKE<4> oo 52 3 1
NB_CFG<16> TP_NB_RSVD<14> D20 |RSVD14 . SM CS0* L BGO o MVEM CS L<0> [ = = e 18 s =PP1V8_S3M MEM NB
NB_CFG<10> RESERVED NBCGEG_DYN_CDT_DI SABLE TP_NB_RSVD<20> Hi0 |rsvozo smospmas . MEM CS L<l1> oD = = o1
- R1666 TP_NB_RSVD<21> B51 |RSVD21 smcsrLBaie MVEM CS_L<2> oo % 5 6
TP_NB_RSVD<22> BJ20 |RSvD22 SM CS3* |, BE13 MEM CS L<3> 32 33 1 1 1
NB_CFG<11> RESERVED Hew TP_NB_RSVD<23> BK22 |RSVD23 - e g R1612% R1620
2402 TP NB RSVD<24> BF10 |Revoa é SM.oDTO| BHI8 o ﬁm g¥:2z oo 51 3 61 %1%0@ l/lew
NB_CFG<12> See Bel ow TP_NB_RSVD<25> BH20 |RsvD25 SM.COTLL_BIIS oD >t 92 ot 205 62
— SMopT2| BJ14 g MEM ODT<2> 32 33 1 2 2
1 TP_NB_RSVD<26> BK18 |RsvD26 \ BEl6 _,  NEM ODT<3> oD
NB_CFG<13> See Bel ow TP _NB_RSVD<27> BI18 |RsvD27 SHeoT - oD = ‘
_ =PP3V3_S0_NB_VCCHV ;16 10 = TP_MEM CLKP2 BE23 [sM k2 SMROOVP| BL1S o 5 NEM RCOVP C1623 i L C1622
NBCFG_DM _ REVERSE TP_MEM CLKN2 B&23 |SM CK2* SM_RCOVP* |, BK14 o o NVEM RCOVP_L 0. 01UE 2 2UF N
NB CFG<14> RESERVED TP_MEM CLKP5 BC23 |sm cxs MEM ROCMP. VOH e 2%, 3Rlo€i%2
— TP_MEM_CLKNS BD24 |om cxar SM_RCOMP_VOH__BK31 o citm 2 2 &3 35
SM RCOWP_VOL| BL31 o o MEM RCOVP_VOL 402 603 1/16W
NB_CFG<15> RESERVED s n g MEM A A<1d> e - it
- s, ma e Bt g mEes o 2
> BH39 |RSVD34 SM VREF1| AWM - = =
NB_CFG<16> | High = Enabl ed TP_NB RSVD<35> A0 |RSVDB5 h = .
FSE Dynani ¢ Low = Di sabl ed TP_NB_RSVD<36> BK20_|RSVD36 C1615 ! C1616
ooT —PPBVE SO NB VOO s s s TP_LVDS_A DATAN3 48 |RsvDa7 PLL REF OLK_B42 o =NB_CLKO6M DOT_P Y 18\/ 18\/ R16111 C1625 : 1C1624 |'R1624
NB! DVO AND_PCl E TP_LVDS A DATAP3 D47 |Rsvpss . S =NB CLK96M DOT_N e cERY 2 2 cefm 0. 01UF L 2"9UF 1K
NB_CFG<17> RESERVED CEG_SDVO_AND_PC TP_LVDS_B_DATAN3 B44_|RsvVD39 DPLLREF OLK'n C42 o= < 2 02 a0z Ng% Wy T, 3% 16w
— TP LVDS B DATAP3 a4 |rovbao DPLL_REF_SSCLK| H48 - =NB_CLK100M DPLLSS P am 255 o 2 2 & MELF
TP NB RSVD<41> e DPLL_REF_SSCLK* |, HA7 o =NB_CLK100M DPLLSS N 2 2 402 603 2
NB_CFG<18> RESERVED TP_NB RSVD<42> 533 szz; X PEG CLK|_K44 NB_CLK100M PClI E P = e
TP NB_RSVD<43> B |rvoas g reacpas 3 N8 GKIOOMPAEN amo. il
NB_CFG<19> |High = Reversed TP_NB_RSVD<44> B34 |RSVD44 d k used for PEG and DM =
DM Lane _ TP_NB_RSVD<45> C34 |RsVD4s
Rever sal Low = Normal 79 50 1 NB_BSEL<0> P27 |cFao DM _RXNo|_ANA7 o DM _S2N N<O> a2
NB_CFG<20> | Hi gh = Both active 0o - (BBSELST> > 27 jorel oM R A38 o DM_SIN Nel> am = o
— 79 30 13 e N24 |cFG2 DM _RXN2|_AN42 o DM _S2N N<2> 24 80
Concur r ent Low = Only SDVO T NB_CFGe3> - 1l 1 PU M _Re|_ana6 - DM _S2N_N<3> e
SDVQ PCle x1 or PCle x16 NB CFG<8: 0> used for debug access 1 NB CEG<4> > Cilew IPU - -+ <Tm 2 0
: 16 13 NB_CFG<5> . E3leres 1 PU DM _RXPO|_AMA7 o DM _S2N_P<0> e
NB_CFG<13: 12> s NB_CFG<6> w3 lores | PU DM_RxPL AJ30 o DM _S2N P<i> 2 oo
00 = RESERVED R NB CFG<7> I @3 |lrer | PU DM _RXP2| ANAL o 3/)' _gg“_z:gz g 24 o0
01 = XOR Mbde Enabl ed . NB_CFG<8> W wolos 1P O DM _RXP3_ANAS g <] 24 =0
10 = All-Z Mode Enabl ed NB_CFG<9> cFe | PU 6 DM _TX\o_Alde DM N2S N<O> oD 2 w0
11 = Normal Qperation TP_NB_CFG<10> - R24 craio | PU DM _TXN1| AJ41 o DM _N2S N<1> oD 24 60
TP_NB CFG<11> 123 |cra11 | PU DM _Txn2| Amao o DM _N2S N<2> D 24 w0
TP_NB_CFG<12> > J23 |cFra12 | PU DM _TXN3| AMa4 o DM _N2S N<3> Qo 24 50
NB 13: 12> r ire | TP_NB_CFG<13> - E23 | PI
CFG<13 equire I CT access T NS CFeTas -—= igj IPB oM _Txpo|_anaz DM N2S P<0> oo =4 50
TP_NB_CFG<15> w3 loras | PU oM _TPy_Al2 DM 23 _P<1> o = o
2 10 10 s _=PP3V3_S0_NB_VCCHV NB_CFG<16> g cras | PU DM _TXP2L_AVBO g, oD 24 %0
- TP_NB_CFG<17> o w4 lora7 | PU DM _TxPo| VS DM _N2S P<3> @ 7
TP_NB_CFG<18> > L32 [cFais | PD
R1630' ['R1631 1 NB CFG<19> craio | PD o
19K %09,'( w NB_CFG<20> o 135 loFo | PD S
M:lgl\év %}E}é’ 2 PM BMBUSY L 1-/PM _BM BUSY* = gi x: &?_z o °
402, 2402 CPU DPRSTP L L39.|PM DPRSTP* GFX_VIDO| E35 o
79 58 23 10 7 [T - 1 X VI D<2>
a5 31 PM EXTTS_L<0> A 136, JPM EXT TSO* 8 GFX_VIDL _A39 o °
45 32 PM EXTTS L<1> g 136 PM EXT TS1* > = GFX_VID2| C38 GFEX_VI D<3> o 0
AR AEXT_ GEX_VI D<4>
s 2807 VR_PWRGOOD_DELAY AWM |PuROK o T GFX VID3 B39 o & oD ©
o NB RESET L 20 RsTI N+ o GFX_VR_EN__E36 > =GFX VR EN o ©
79 46 23 10 PM THRMIRI P_L - N2O~THERMIRI P* €
79 58 25 7 Ty— M DPRSLPVR > G36_|DPRSLPVR PP1V25_SOM NB_VCCAXD i ,,
. _TP_NB NC<1> BJ51 |NC1
" JE-e %:gz BKS1 |NC2 oot _aw CLINK_NB_CLK 2 52 'R1640
. TP NB_NC<4> 2523 Nt g CL_DATA_AKC CLLNK_NB_DATA o Hiow
. TP_NB_NC<5> BL49 |Ncs CL_PVROK|_AT43 o =NB_CLI NK_NMPWROK an e et NOTE: GMCH CL_PWROK i nput nust be PWRGD signal for
TP NB NC<6> ey CLRsTrlhAMO _,  CLINK NB_RESET L o s 5 2 PP3V3_SOM PP3V3_SOMAOL, PP1V8_S3M PP1V25_SOM
TP NB NO<7> m2 Inor cL_VReF_AMBO e NB_CLI NK_VREF PP1V05_SOM PPOV9_S3M and PPOV9_SOM
. TP_NB_NC<8> BKL Inos @) 1R1641 If ME/AMI is not used, short CL_PWROK to PWRCK.
, TP_NB_NC<9> BI1 |nco z C1640
, _TP_NB_NC<10> E1 |nc1o SDVO_CTRL_CLK SDVO _CTRLCLK 2 0. 14
; _TP_NB NC<11> A5 |NC11 () Spvo_CTRL_DATA|_K36 SDVO CTRLDATA . PLo A ”lGW
, TP_NB_NC<12> o1 et % ClkrEQ [ Gas o NB CLKREO L = c IR NB M sc Interfaces
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a T
U1400
s VEM A 0> ARAZ |sA Do CRESTLINE  ga pso| mB10 _,  MEM A _BS<0> .
= MEM A 1> AWMI4 ISA DQL 4F8:B(31A0 SA BSL| BK19 g MEM A BS<1> oD -,
. MEM A, 2> BA45 SA_DQ2 ( < ) SA BS2| BF29 MEM A BS<2> oD -,
a1 NMNEM A 3> AY46 |sA DB ) o51)3
a1 MEM A_ 4> ARAL |SA_DOA SA_CAS*hBL17 MEM A CAS L oo @
» MEM A o= ARAS 1SA DQ5 > SA_DMD|_AT45 MEM A_DMKO> a
3 MEM A 6> AT42 |sA , > A o
b SA_DVL|_BD44 MEM A _Dik1>
a1 MEM A 7> AM7 |SA DQ7 | > oo o
" SA Dwe| BDA2 MEM A DVk2> .
a1 MEM A 8> BB45 |SA DO | > o
SA_DVBl_AVB8 MEM A DM<3> o
3 MEM A 9> BF48 |sA . > oo
-D® SA_Dwva[_AWL3 MEM A _Dik4>
a MEM A 10> BGA7 |sA_DQLO . > M A Dhes o 5
MEM A 11> BJ45 SA DV BE&B g o
rED VA DS e Bl Dl SA_DMVB|_AYS VEM A_DMVK6>
a1 NMNEM A 12> BB47 |sA DQL2 S s > M A &2 oD =
a1 MEM A 13> B SA_DQL3 2 SA_DW7 > DIVK o =
. ﬁm ﬁ igz BEA9jsA DoLd L SA_DQSO| AT4 MEM A P<0> -
Z]EWHMSA’D@S = SA_DQs1|_BE48 MVEM A P<1> .
. iy i 0 SA_DQs2| BB4 MEM A P<2> o
3 MEM A 17> BE44 |SA_DQL7 >_ SA7WS3 mear NEM A —eoe ,
a MEM A 18> BGA2 |SA_DQL8 n A Dosa|_BBIG NEM A Peds N
3 MEM A 19> BE40 |SA_DQ19 SA—DQSS = NEM A s ,
3 MEM A 20> BF44 |SA D@0 SA7WS6 - NEM A s ,
. ﬁm ﬁ g;z Brus oA oz % SA_DGs7|_AP3 MEM A P<7> .
. B2 5A Doz SA_DQS0* |5 AT47 MEM A N<O> o
a MEM A 23> BF40 |SA_DQR3 ) A DQSL* 1 BDA7 NEM A Nels N
a1 MEM A 24> ARAQ_|SA D4 oA bosz* oAl NVEM A Ne2e N
a MEM A 25> AWA0 |SA D5 A boss [ BA37 NVEM A~ ~Ne3> >
a MEM A_ 26> AT39 |SA DQR6 oA Dasa* | BA16 NEM A Neds N
a MEM A 27> A SA_DQR7 oA boss* | B NVEM A N N
a1 MEM A 28> AWML |SA DQR8 A Dose [ BGL NEM A N6 >
. NEM A s AL SA DPS SA_DQST* |y AP2 MEM A N<7>
a1 MEM A 30> A SA_DQBO \_DQS .
. NEM A 3e ATSE SA_bQs1 SA_MAO 1 NVEM A A<0> .
. VEN A 552 A3 A D2 sA ma1| BD20 o MEM A A<1> .
MEM A 33> AT13 = —> aon
rED A DS e ATI3 A DS sA_Ma2| BK27 MEM A_A<2>
MEM A 34> AL . —-»> oD =
R Y NI S ST Mt SA_ma3|_BH2S MEM A_A<3>
a MEM A 35> AV11 |SA DOSS > oo o
b SA_Maal BL24 MEM A_A<4> i
. NEM A Sor Jeorg Mg sA_mas|_Br2 MEM A_A<5> "
. MM A e ATLLSA D37 g BJ27 MEM A A<6>
. VEM A D352 e o-bs o mizs o NEM A A<7> oD =
. NEMA T e sa_vas|_BL2 MEM A_A<8> o
. NEM A e R SA wo| BAZS MEM A_A<9> .
a1 MEM A 41> BDLO |sA DQ41 | —-> o
MEM A 42> " SA_MA10| BCL MEM A_A<10> .
Z]EWSA’WZ SA maL1| BE2 MEM A_A<11> "
R YN R ST TH SA_MAl2| BG30 o MEM A A<12> N
. NEM A os BELO A pota Y 6 g MEM A A<13> g
a MEM A 45> AV |sA pots samasl Bl16 o, MEMA A<13> ===
. ﬁm ﬁ j$> BoTSA D16 SA_RAS*  BEL MEM A RAS L a1
Z’E—ﬁw%,w7 L LA _
a1 MEM A _ 48> BBS |SA pos SA_RCVEN* [ AY20 TP_MEM A RCVEN L
a1 MEM A 49> AY7 |SA DO19 .
a1 MEM A 50> ATS |sa_poso SA_VE* [ BAL MEM A WE L i
a1 MEM A 51> AT7 |SA DOS1
a1 MEM A 52> AY6 |SA D052
a1 NMNEM A 53> BB7 |sA D53
a1 MEM A 54> AR5 |SA DOB4
a MEM A 55> ARB |SA DOB5
a MEM A 56> ARS |sA DOS6
a1 MEM A 57> ANB |SA DOS7
a MEM A 58> AMVB |SA DOBS8
a NMEM A 59> ANLO |SA D9
a1 MEM A 60> AT |SA DQS0
a1 MEM A 61> ANS_|SA DOB1
a1 MEM A 62> AVD_|SA DOS2
a1 MEM A 63> ANL1 |sA DQB3
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33 81

33 81

33 81

81

81

81

81

33 81

33 81

33 81

33 81

33 81

33 81

33 81

33 81

33 81

33 81

33 81

33 81

33 81

33 81

33 81

33 81
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U1400
2 MEM B 0> AP49 IsB DQO CRESTLI NE SB_BSO| _AY17 g MEM B_BS<0> 2 35 61
s MEM B 1> ARS1 |SB_DQL 5 2% se Bsi Bas ,  MEM B BS<1> D = = =
o MEM B 2> A SB_DQ2 ¢ m ) SB_BS2| B MEM B _BS<2> 52 95 o
Z I\/NEEm E ii ﬁ\mi ES*S SBCAS'HBEL7 5 MEMBCASL === myawsae
5 MEM B_DQ<5> ANSO_|SB_DOB
2z MEM B 6> AV50_|sB_Dos >- SB_DVD|_Al MEM B_DiVk0> 22 01
a2 MEM B, 7> AV49 |SB_DO7 SB_DML|_BD4 MEM B_Divk1> 5 61
- SB_DMe| BKA5 o MEM B_DiVk2> 5 61
. VEM B Do g i S MEM B_DMWk3> o
32 MEM B 9> BB50 |SB_DQ@ SB_D\vB| Bl 32 81
5 MEM B 10> BA49 |SB_DO10 g SB_DWva|_BHI2 MEM B _DMk4> o
a2 MEM B, 11> BE50 |sB_DQ11 SB DVB| BI7 g ﬁm E DNKDngz o 5 o
a2 MEM B, 12> BAS51 |sB pQ12 SB_DMB| _BF3 g NEM B_DMee> o - o
a2 MEM B 13> AY49 |SB_DOL3 2 SB DW| AR o oD 5 o
a2, MEM B 14> BFS0 |SB DQL4
32 MEM B 15> BE49_|SB_DQL5 L SB_DQSO| AT MEM B P<0> .
% MEM B_DQ<16> o5 D6 = SB_DGs1| BDS0 MEM B P<1> o
a2 MEM B 17> BJA4 |SB_ D17 n SB_DQs2| BK4 MEM B_ _P<2> 22 61
% VEM B 18> 43 Jon_Dots > SB_DQss|_BK VEM B P<3> o
2 MEM B 19> BL43 |SB D19 (7)) SB_DQs4| BJ12 l\/Em g E<4> o om
a2 MEM B, 20> BKA7 |SB_DQRO SB_DQS5|_BL7 IVE| <5> 5 8
a2 MEM B 21> BK4 557w1 SB_DQs6| BE2 MEM B P<6> 5 61
a2 MEM B, 22> BKA3 |SB_DQ22 SB?DQSZ AV2 I\/NEEm g Zzgz 5 o
a2, MEM B 23> BKA2 |SB DGR3 D SB_DQS0* | Al M8 N<O 5 81
a2 MEM B, 24> 41 |s_poea ssﬁoqs1: BC50 ﬁM 5 N<2z .
a2 MEM B 25> BLA1 |SB D@5 SB_DQs2* 1, BL4 A B_DQS_ % o1
32 MEM B 26> 7 |sB_pces SB_DQS3* [ BK MEM B N<3> .
5 MEM B_DQ<27> <5 Doo? SB_DQs4* |, BK12 MEM B N<4> o
a2, MEM B 28> BK41 |sB_Dcps SB_DQS5* | BK7 MEM B_ _N<5> 2 81
2z MEM B 29> 40 |sB_peo SB_DQS6* [ BF2 MEM B N<6> .
2 MEM B 30> BL35 |SB_DGB0 SB_DQS7* |5 AV3 MEM B N<7> .
32 NMVEM B, 31> BK37 |SB D@1
2z MEM B 32> BK13 |SB_DGB2 SB_MAO|_BCL MEM B_A<0> 32 55 81
- SB_MAL B8 o MEM B_A<1> 32 55 61
- MM B Boaas BELLSB D@3 T MEM B A<2> o>
32 MVEM B 34> BK11 |SB DQ84 SB_MA2_B 52 3 81
- SB_MA3|_AWL7 MEM B_A<3> 32 55 1
. NVEM D s BeLl S8 bass 2 MEM B_A<4> o>
a2, MEM B 36> BC13 |SB DQ®B6 SB_MA4| BF! NEM B Asd> 32 55 1
a2, MEM B 37> BE12 |SB D@7 SB_MAS| BE2 32 55 1
I B_ ” sB_Mas| BA29 _,  MEM B_A<6> o
a2 MEM B 38> BCL2 |sB_DQB8 e NEM B A<t o>
5 MVEM B 39> BGL2 |sB_DGB9 SB_MA7_BS AB_ -,
- SB_MAB|_AY28 g MEM B_A<8> 32 55 1
5 MVEM B 40> 10 |sB_DQ4o - eend
- SB_MA9| BDB7 o MEM B_A<9> 3 55 61
a2, MEM B 41> BLO |sB DQ#1 —-> o>
a2 MEM B 42> BK5 |sB_pos2 SB_MA10| BGL7 MEM B_A<10> 32 55 1
MEM B 43> BL5 |SB D43 SB_MA11| BE37 MEM B_A<11> 3 55 61
e Y VI N7 S G o sB M2l BA39 . MEM B_A<12> o
a2, MEM B 44> BK9 |sB_DQ14 - o
2z MEM B 45> BK10 |SB_bDo4s SB_MA13| B MEM B_A<13> 3 55 1
a2 M B 46> -
ﬁM B 4$> BJ6 22"3@3 SB_RAS* [, AVL MEM B_RAS L 32 33 81
. MEM_B_DQ<48> Py g SB_ROVEN' [, AY18 TP_NEM B_RCVEN L
w2 MEM B_DQ<49> BHE |sB_poto )
a2 MEM B 50> BGL |sB_Das0 SB_VE* |5, BC17 MEM B_VE_L 22 38 81
a2, MEM B 51> B2 |sB DOS1
a2, MEM B 52> BK3 |SB D052
32 NMVEM B, 53> BE4 |SB_DQ53
a2, MEM B 54> BD3 |SB DOB4
32 NMVEM B, 55> BJ2 |SB_DQBS5
a2, MEM B 56> BA3 |SB DOS6
a2, MEM B 57> BB3 |SB D057
32 NMVEM B, 58> ARL |sp D8
a2, MEM B_ 59> AT3 |SB_DQ59
a2, MEM B 60> AY2_|SB_DQS0
32 NMVEM B, 61> AY3 |sB_Dos1
a2, MEM B 62> AR |SB_DQs2
a2, MEM B 63> AT2 |SB_DQ63
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VCC_AXGL3
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VCC_AXGL8
VCC_AXGL9
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VCC_AXG_NCTF54
VCC_AXG_NCTF55
VCC_AXG_NCTF56
VCC_AXG_NCTF57
VCC_AXG_NCTF58
VCC_AXG_NCTF59
VCC_AXG_NCTF60
VCC_AXG_NCTF61
VCC_AXG_NCTF62
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VCC_AXG_NCTF72
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VCC_SM LF7

AB16

AB19

AC16

AC17

AC19

AD15

AD16

AD17

AF16

AF19

AH15

AH16

AHL7

AH19

AJ16

AJ17

AJ19

AK16

AK19

AL16

AL17

AL19

AL20

AL21

AL23

AMLS

AML9

AMRO

AMR1

AVR3

AP15

AP16

AP17

AP19

AP20

AP21

AP23

AP24

AR20

AR21

AR23

AR24

AR26

V26

V28

V29

Y31

NB_VCCSM LF1

2118 8

NB_VCCSM LF2

NB_VCCSM LF3

NB_VCCSM LF4

NB_VCCSM LF5

NB_VCCSM LF6

VCCSM LF7

Cl1807: C1806:
0. 1uf 0. 1uf —
CERM 2 £

202

C1802 :
L 1uF —

u

C1801 *
L 1uF —

u
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NCTF balls are Not

=PPVCORE_SO0_NB

Critical To Function

These connecti ons can break w thout
i mpacting part performance.

=PP1V05_SOM NB_VCCAXM

oM T
u1400
CRESTLI NE
AB33 | voc NCTFL ECBGA
AB36 | voc_NCTF2 (7 OF 10)
AB37 | voC_NCTF3 x
AC33 | voc_NCTF4
222 xifg: % Vss_NCTF1| T27
AD35 | oo NCTE7 VSS_NCTF2 LZ
AD36 | voe NOTFS o VSS_NCTF3
AF33 | voo NCTFo VSS_NCTF4 \Lgi
AF36 | voc NCTF10 VSS_NCTPS
AMB3 | vog NCTF11 Vss_NCTF6 V35
AHGS . VSS_NCTF7| AAL9
VCC_NCTF12 LL ABL7
AH36 | voC_NCTF13 VS3_NCTPe
AHB7 | yoc_ NCTF14 Q vSs_NCTFoL AB3S
AI33 | voo NCTF1S VSS_NCTF10 ﬁgé?
AJ35 | voe NOTFG VSS_NCTF11
AK33 | voo NCTFL7 () | VSS_NCTF12| AFL7 o
AK35 | voo NCTF18 (/) | vss_NCTF13| AF35
- | AKL7
AK36 | vae NGTF10 > | vss_NCTF14
> | AML7
AK37 | voo NOTF20 VSS_NCTF15 o
9 ADB3 | veo NorF21 VSS_NCTF16 —
AI36 | vee neTF22 |LL VSS_NCTF17 —
AVBS | voo NOTF2S VSS_NCTF18 —
AL33 | voo NCTF24 Q VSS_NCTF19| ARLS &
> | ARL9
AL35 | voo NoTF25 VSS_NCTF20
AA33 | voo NCTF26 VSS_NCTF21| AR28
o AA35 | vee NCTF27 8
AA36 | voC_NCTF28 S
AP35 | voc_NCTF29
e TR B[
— B2
AR36 | vOC_NCTF32 N vss_sce o
¥32 | vee NCTF33 vsS_scas BL1
Y33 | voc NCTF34 ()| VssscEa BL51
Y35 | vee NCTF35 )| VS S
Y36 | voc NCTF36 > | Vssscee
Y37 | voc_NCTF37 L
T30 | vec_NCTF38 -
- vec NeTFe s rray [ =PPLVOS_SOMNB_VCCAXM. .. -
W29 | vec NeTFa1 VeC_ A 540 mMA
U3l | voc NeTFaz é vec Axve ﬁz;
Us2 | voc_NCTF43 vee Ae -t
U33 | voe_NCTFa4 VOC_AXME AK24
W5 | voc_NeTFas 8 VOCAXND 2?22
U36 | voc NCTF46 S| o
V32 | voo NeTFa7 [ VoA A
V33 | vec NCTF48
V36 | veC_NCTF49
V37 | vec NCTF50
AL24 | voC_AXM_NCTFL
AL26 | voc_AXM_NCTF2
AL28 | voc_AXM NCTF3
AMR6 | voC_AXM NCTF4 w
AMVB8 | voC_AXM_NCTFS
AMBY | voC_AXM_NCTF6
AMBL | voC_AXM_NCTF7
AMB2 | voC_AXM_NCTF8
AMB3 | yoo AXM NCTFO | =
AP29 | voC_AXM NCTF10 é
AP31 | voo AXM NCTF11
AP32 | voC_AXM NCTF12
AP33 | voC_AXM NCTF13 8
AL29 | voo AXM NCTF14
AL31 | voC_AXM NCTF15 >
AL32 | voc_AXM NCTF16
AR31 | voo AXM NCTF17
AR32 | voC_AXM_NCTF18
AR33 | voC_AXM NCTF19
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30 m 22

80 mA 22

100 n’A<

50

3

150

3

21

10 mA 22 10

100 mA 2

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

35 m 2

40

3

40

3

40

3

60
60

23

250 mA 2

150 mA 22

8 21

16 21

19 22

8 16 21

15 21

21

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

515 mA

495 mA

100 mA

200 mA

100 mA

100 mA

1260 mA

260 mMA

oM T
CFLQJE]éﬁl(_:)IONE =PP1V25R1V05_SO_NB VTT
=PP3V3_S0_NB VCCSYNC 932 |yee syne FCBGA vTT1| U13
(8 OF 10) vTT2| UL2
PP3V3_S0_NB_VCCA CRTDAC A33 |vccA CRT_DACL x vTT3] ULl
B33 [voca_crT_pace VTT4| WO
VTTs| U8
PP3V3_S0_NB VCCA DAC BG A30 |\cca DAC_BG vTTe| U7
vrT7| U5
=G\D_NB_VSSA_DAC BG B32 |vssa_DAC BG ol vrTs| W
— vTTo| W2
vTT10[ UL
| vrria] T13
PP1V25_S0_NB_VCCA DPLLA B49 voca pPLLA ; vTT12] T11
vTT13] T10
PP1V25_SO_NB_VCCA DPLLB H49 |voca pPLLB 1 VTT14| T9
viT1s| 17
PP1V25_SOM NB_VCCA HPLL AL2 |yoca HPLL o VTT16| 16
viT17[ TS
PP1V25_SOM NB VCCA MPLL AV |yoea WPLL viT1g| T3
VvTT19| T2
vrT20| R3
SO or S3Mis acceptable ) viT21| R2
PP1V8_ SO0 NB VCCTXLVDS A1 lvoea Lvbs e vTT22| RL
=GND_NB_VSSA_LVDS B4l \ssa tvps | =
< PP1V25_SOM NB VCCAXD
VCC_AXDL| AT23
- vee Axpz| AU28
=PP3V3_S0_NB_VCCA PEG BG K50 lveea PEG BG  |(D Vo Axps| A4 o
o 8 Voo Axpa| AT29
=G\D_NB_VSSA PEG BG K49 |vssa PEG BG |l é VCC_AXD5 | AT25
Vo Axos| AT30
PP1V25_SO0 NB PEGPLL Y1 |veca PEG PLL <
— VOC_AXD_NCTF| AR29
PP1V25_SOM NB VCCA SM
AWL8 |\oca sme PP1V25_S0 NB VCCAXF
AV19 \yoca_swe LL | vec axri| B23
AUL9 |oca sve é vee_AxFz| B21
AUL8 |\oca_swva Vo _AXF3| A21
AUL7 voca_sve I
P
AT22 |oon swr 7)) =PP1V25_S0_NB_VCCDM
AT2L |yooa_sve voc_pm | AJ50
AT19 |vcca swve
AT18 |\yoca_smio
AT17 lveea smii PP1V8_S3M NB VCCSMCK
6 VCC_SM k1| BK24
ARL7 yoca SM NCTFL VOC_SM ck2| BK23
ARLE |yoca_SM NCTF2 S | vec smaa BJ24
— 00 | Voo sm kel BI23
PP1V25_SOM NB VCCA SM CK
BC29 |yeca sm cka 6 SO or S3Mis acceptable
18829 |yeca sm e voc Tx_Lvps| M43 PP1V8_SO_NB_VCCTXLVDS
<
=PP3V3_S0_NB_VCCHV
PP3V3_S0_NB_VCCA TVDACC 25 |yoea TVA_DACL E VOC_Hvi| A0
B25 |voca TvA_DAC2 voc_Hvz| B40
PP3V3_S0_NB_VCCA TVDACB @7 |vyeea TVB_DACL
B27 |voca TvB_DAC2
PP3V3_S0_NB_VCCA TVDACA B28 |voca Tve pact PP1V0O5_S0_NB_VCCPEG
A28 |vcea Tve pacz vee_PEGL| AD5L
— V] vee pEcz| VB0
L vee pEGa| Vb1
- o VCC_PEGa| V49
=PP1V5_S0_NB VCCD CRT M82 |\ioep cRT voc_PEGs| V50
PP1V5_S0_NB VCCD TVDAC L29 yoep_ Tvbac -
PP1V5_S0_NB_VCCD_QDAC N28 |yoop qpac E Voo AR D 1| AH50 PPLV05_S0_he V! ROM
E VCC_RXR_DM 2| AHS1
=PP1V25_SOM NB VCCD HPLL
AN2 |yoop HPLL w
ws 1| vITLF1| A7 NB VITLF CAP1
VOCD_PEG_PLL = | vrtLre| F2 NB_VTTLF_CAP2
; VTTLF3| AHL NB_VTTLF_CAP3

=PP1V8_S0_NB_VCCD LVDS

J41
H42

VCCD_LVDS1

VCCD_LVDS2

a
2

NB Power
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oM T

u1400

E: E
AlL3 |vssi xR |:Sc?3—|&| N vss100| A4
AlLS |vss2 (9 OF 10) vss101| AVR9
AL7 lyss3 n Vss102| AVB2
A24 |yssa N vss103| AV
AA21 lysss vssi04| AW
AA24 |ysse > Vss105| AY10
AA29 |yss7 vss106| AY24
AB20 |yssg vss107| AY37
AB23 |yss9 vss108| AY42
AB26 |yss10 Vss109| AY43
AB28 |vss11 vss110| AY45
AB31 |yssi2 vss111| AY47
ACLO |yss13 vssi12| AY50
ACL3 |yssi4 vssi113| B10O
AC3 lvssis vssi14| B20
AC39 |vssie vss115| B24
ACA3 |vss17 vssiie| B29
ACA7 |yssig vssi117| B30
ADL |vss19 vssi18| B35
AD21 |yss20 vssi1g9| B38
AD26 |yss21 vssi20| B43
AD29 |vss22 vss121| B46
AD3 |vss23 vssi122| BS
ADAL |yss24 vssi123| B8
ADAS |vss2s vss124| BAL

o AD49 |vss2e vssi2s| BAL7 0
AD5 |vss27 vss126| BA18
AD50 |yss28 vssi27| BA2
ADB |vss29 vssi2g| BA24
AE10 yss30 vss129| BB12
AE14 |yss3i vss130| BB25
AE6 |vss32 vssi131| BB40
o AF20 lvss33 vss132| BB44 J

AF23 |yss3a vss133| BB49
AF24 |yss3s vssi134| BB8
AF31 |yss3e vss135| BCL6
AR |yss37 vss136| BC24
AG38 |vss3g vss137| BC25
AA3 |vss3g vss13g| BC36
ARAT |yssao Vss139| BAO
AGBE0 |vssa1 vss140| BC51
A8 lvssa2 vssi41| BD13
AHA0 |vss43 vssi42| BD2
AHA1 |vssas vss143| BD28
AH7 vssas vss144| BD45S
AH9 |vssae vssi145| BDA8
A1l |yssa7 vssi46| BDS
AI13 |vssag vssi147| BEL
AI21 lyss49 vss14g| BE19
AJ24 |ysss0 vssi4g| BE23
AI29 |ysssl vssis0| BE30
AJ32 |ysss2 vss151| BE42
AJ43 |ysss3 vssi52| BES1
A4S |ysssa vss153| BE8
AJ49 lyssss vss154| BF12
AK20 |ysss6 vss155| BF16
AK21 |ysss7 vss156| BF36
AK26 |ysss8 vssi57| BGL9
AK28 |ysss9 vss1s8| B&
AK31 lvss60 vssis59| B&R4
AK51 |vssel vssi60| B&29
ALl |vsse2 vssi61| B&39
AML1 |vsSs63 vssi62| BAA8
AML3 |vsse4 vss163| BB
AMB |vss65 vssi64| BE1
AV |vss66 vssi65| BHL7
AVRL |ysse7 vss166| BH30
AVAS5 ysses vssi67| B#4
ANL |yss69 vss16g| BH6
AN38 |yss70 vss169| BH8
AN39 |vss71 vssi7o0| BJ11
AN43 |yss72 vssi71| BI13
ANS |vss73 vssi72| BI38
AN7 |vss74 vss173| BJ4
AP4 |vss7s vssi74| BI42
AP48 |yss76 vss175| BI46
AP50 |vss77 vss176| BK1S
ARL1 |yss78 vss177| BK17
AR2 |yss79 vssi17g| BK25
AR39 |yssgo vssi7g| BK29
ARA4 |yssgl vss1go| BK36
ARA7 |vssg2 vssig1| BK40
AR7 yssg3 vssig2| BKa4
AT10 |vssga vss183| BK6
AT14 lyssgs vssig4| BK8
AT41 lyssse vssigs| BL11
AT49 |yssg7 vssige| BL13
AUL |vssgs vss187| BL19
AU23 |yssgo vssigg| BL22
AU29 |yssgo vss1g89| BL37
AU vsso1 vssi90| BL47
AU36 |vss92 vssi91| €12
AU49 ysso3 vssi92| C16
AU yssos vss193| €19
AV39 |ysses vssi94| €28
AV48 yssoe vss195| €29
AW |yss97 vssi96| S33
AWL2 |yssog vssi97| C36
AWLE vss99 vssiog| GA41

oM T

J16

J2

J24

J28

J33

J35

J39

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

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

u1400
CRESTLI NE
FCBGA
(10 OF 10)

%
p

TDE_SENSE
TDE_FORCE
TDB_FORCE

TDB_SENSE

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

VSS302

VSS303

VSS304

VSS305

VSS306
VSS307
VSS308
VSS309
VSS310
VSS311
VSS312
VSS313

T29

Crestline

Mainly for
alias these

Ther mal

investigation. |f not used,
nets directly to GND.

=NB_TDE_SENSE «,

T31

NOTE: TDE = _P
=NB_TDE_FORCE .,

T33

=NB_TDB_FORCE .,

R28

NOTE: TDB = _N

AA32

AB32

AD32
AF28

AF29

AT27

AV25

H50

=NB_TDB_SENSE o,

Di ode Pi ns

NB

Gr ounds
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GMCH Cor e Power
2 18 » _=PPVCORE_SO_NB s _=PP1V25_S0_NB_VCC PPLV25 SO _NB VCCAXE 1 s =PP1V25_SOM NB_PLL =PP1V25_SOM NB_VCCD HPLL
1573mA (Int G aphi cs) o 11 caL 495 mA @%@Eﬁlﬁiﬁgﬂ 495 mA 450 mA = 250 mA
1310mA (Bxt Graphics) “51ng1| . [1C2101 |[1C2102 chlos ch104 ‘ 12171 1C2180
Z70UF = UF — - ¢ J2UF 2uF JUF L TyF L g IuF
ooy ‘ v T, R 0% ¥ \ gﬁ{( }
, 2 2 2 2 2 2 2
%ng{ : 051\/"3XSR Z1082 —‘7 Z1%2 T 402M | 402 402M
WF: Mat anzas has 2-pin 270uF bul k cap L ] !PI:AgEiNEN'I:_[\D:I'Ei:Fi’I ace in, EBM?'[ cEivj t,y, B Jw L2181 £ PLACEMENT_NOTE=PI ace C2180 by U1400. AN2
= - FERR-120- OHM 0. 2A pp1V25_SOM NB VCCA HPLL
1 2 N
GMCH ME Core Power L921]N|7-|3 mﬂ NECK W DTH=0: 27 MV 50 M
1o s _=PP1V0O5_SOM NB_VCCAXM o s =PP1V05_S0_NB PCl E ) , PP1VO5 SO _NB_VOCPEG 15 19 21811 12182
540 mA ‘ T ‘ 1520 m 1210 kDGRt Rl 1260 m 2§2L§§2 T g} o
C2110t |tC2111 [1C2112 . [1C2113 |1C2114 [1C2115 ‘ aan el ; 1 UCQLTA e o CERYEE ™
SOUE L L 2u Suf ! JUF L g TUF JUF | ' Layout Note: | C%2].07U§ . QuF Layout Note: ! ¥o
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CERMHXOR %85 TZ{S? ' TEES‘M S5 TEESW' ‘ iclose to MCH | { ET K5 be close to MCH 1
| o ‘ P S ORI CAL 1 on opposite side. L2183 -
L | PLACEMENT_NOTE=Place in GVCH cavity =~ [ oo ! FERR- %MS- 2A  ppP1V25_SOM NB_VCCA MPLL
e = 1 — :
= - 0603 1 150 mA
GMCH FSB |/ O Rai |
R2183* 1C2184
ws =PPIV25RIVO5_SO_NB VTT . 0.51 7%) N
7 — Q.
850 mA (800MHz FSB) p 1 caL - ‘ | iy 2 E%gM
770 mA (667Miz FSB) ‘ . . ii ‘ 2
21201 Gzl Glg2r Glg3 G2RR eL7 : ! PP1V25 SOM NB MPLL_RC PLACEMENT_NOTE=Pl ace C2184 by U1400. AM2
G295 N T Y 5 %?/ | 5 &% ! 10uF caps should ! RECk-W BTFED: =
LY ‘ 8%0%" 8%0%" 50 MXER B 'be close to MCH C21831: :
i i ! 22UF
: . ! 1on opposite si de. | 2%
| PLACEMENT_NOTE=PI ace cl ose to U400 | = e ’ omg?,-g:sq
GVCH Menory 1/ 0O Rai l L
1155 _=PP1V8_S3M MEM NB
3300 mA (2ch 667M2) o 1y caL ' — w
2700 mA (2ch 533MHz) L | Ji . ‘
1700 mA (1ch 667M-z) ng‘lO%Q; C2/11u§:5‘ ?‘22’&;31 ?‘22’&;32 | , =PP1v05_so_ng FaLow  D2185 R211085 =PP3V3_S0_NB _FOLLOW,
1395 mA (1ch 533MHz) 4200~ ST gEgmsR " ;ég’a on ‘ 1 2
5 mA (standby) Py %65 | 653 05-3 |
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= W "Place where LVDS 1
Pl acehol der for 3.9nH, 1A, 32nChm and DDR2 taps." (C2135) !, =PPVOORE SO_NB FOLLOW D2186 1 !
. _=PP1V25_SOM NB_VCCA R2141 PP1V25_SOM NB VCCA SM___ ,, ! 1 s __PP3V3 SO NBCORE FOLLOWR !
1 2 — . | ) N !
675 mA (667M+Hz DDR2) ’ ? VOLTAGE=T. 25V 640 mA (667MHz DDR2) I BAT54E3 VOLTAGE=3. 3V ’ Helow !
CRI TI CAL s% " NO STUFF - |
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2% T 623V 623V T %Q/ 2 °
6.3V 2 2 2 2
bt 2 ez enfiflc) M [
£ i J FER%ZZJ'Z%OO—M
R2%45 = PP1V25_SOM NB_VCCA_SM CK w » =PP1V25_S0_NB PLL - 5 PPLV25 SO _NB PEGPLL .,
LA 2 T Kk WRIHES: 3 35 m 100 nA . 0805 NEELERY0 2 M 100 A
Pl acehol der for 2.2nH, 1.4A, 17nChm Mflé’gv C2145 J1C2146 1C2148 R2190* 1C2191 |1 C2192
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528 —— 0%, Y 1S o 3 T 28
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CER%é- 3 03 402M 402, 402M 402M
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« =CRT_RED — Crestline LVDS Support _ _pPIvs S0 NB VOCD CRT
= St DL ——= — PP3V3 SO_NB_VCCA CRTDAC .
¥ _CRT GREEN L — LVDS | BG — =PP3V3_SO_NB_VCCSYNC .,
« =CRI_GrEEl - 0 15 [T — PP1V5_SO_NB VCCD QDAC 4,
N :CRTcz “BLUE L — . — PP3V3_SO0_NB_VCCA DAC BG
C L RT HVE R — R2299 — -G\D NB_VSSA_DAC BG w
- =CRT_VSYNC R — Shh — PP3V3_SO_NB_VCCA_TVDACA .,
“_CRTTVO | REF — ey — PP3V3 SO NB VCCA TVDACB .,
'NOTE: This filter is required even if using only external graphics. \ TV A DAC — : = PP3V3 S0 NB VCCA TVDACC .,
' VCCD_TVDAC al so powers internal thermal sensors. ! s =TV_A RIN = — =
: 2200(0%50%00m«-\ AN = » TP_LVDS_ VREFH — NC LVDS VREFH
- 6 ® = T NOTESTSTRUE
‘ » _=PP1V5_SO_NB_TVDAC ‘ ) N\nﬁf/g . PPlhvg 7SOB¥H§B_VOCD_TVDAC 1 ' = ;w_g_%A(N? = . TP_LVDS VREFL __ NC LVDS VREFL
‘ 65 mA ' BNREER L BTS2 W 60 mA ! » = — BREEREE
! w . CRT_DDC CLK
! P ] w s ORT_DDC DATA — =PPVCORE_SO_NB , . -
Lo . ayout Note:  houl | \ . SDVO CTRLOLK _— . =NB_CLK96M DOT_N
hese 2 caps should be | ‘ . _SDVO CTRLDATA — . =NB_CLK96M DOT_ P —
‘ (within 6.35 mmof NB edge ‘ .= TV DCONSEL<0> — =1
‘ ‘ . TV_DOONSEL<1> — L
C =
| - I

16 =NB_CLK100M DPLLSS
16 =NB_CLK100M DPLLSS

T

— NB CLK100M DPLLSS P ; 5 &4
— NB_CLK100M DPLLSS N ;5 e

Z

GMCH Gr aphi cs Core Power
ss =PPVCORE_SO_NB_GFX

7700 ™ CRITICAL| CRITI CALL ‘ ‘CRI'I%](_TSL 21 214 21 21 i 517 ‘
1 1 1 1 1 1 1 1 !
Gl G2l 922UF 7(1:(?% 3 I'% %):.247ugJ = C21uF6 C.21uF |
SR The B The e Pl TE
%N%i’ﬁ %N%i’ﬁ | T M'3X5R >6<'8 ™M M X5R M T M .
| PLACEMENT_NOTE=Place in GMH cavity 1
L2220
. _=PP1V8_S0_NB_LVDS 1.0UH 0. 5A PP1V8 SO _NB VCCTXLVDS
1YY Y L2

C2221 1C2223
O01UF — 0 001UF

20%
6. 3V 2
POLY
orI Fieat { __ | =GND NB VSSA LVDS w
il ILayout Note: Route to cap, then GND |
=PP1V8_S0_NB_VOCD LVDS

’ = 150 mA
chzze

260 mA 1210 1 VR TS 2 W 110 mA
4L
2

CRI TI CAL
out = 1. actory Progranmme
U2265] Vout = 1.25V (Fact P d NO STUFF
—PPVI N SO NB DPLL TPS731125 PP1V25 SO NB DPLL R%2761 PP1V25 SO NB VCCA DPLLA
8 SOT23- 5 a : R — :
1.7v 5 5 N QUTS VOLTAGE=T. 25V AA 2 ® VOLTAGE=T. 25V
(1.7v - 5.5V) JEN NR/ FB P1V25SONBDPLL_NR Lot NO STUFF
100 m @D 3 %o el NB Gr aphi cs Decouplin
-+ 0. 1u
C2265 1 3 C2266 : g 100 mA P p g

1@@** 0. 01U SYNC_MASTER=M76_M_B SYNC_DATE=03/ 12/ 2007

. 16V

ggggl 2 c‘Elggn;( NOTI CE OF PROPRI ETARY PROPERTY

PP1V25 SO NB VCCA DPLLB ., PROPERTY O ASPL ECMPUTER 1 NG THE | POSSESaeR
2 . AGREES TO THE FOLLOW NG
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25205 _=PP3V3_S0_SB_GPI O

R2310'| |'R2311
2202 PPLV5_SO_SB_VCCI_5_B 8. 2K 10K
22 _PP3V3_GB_SB RTC e v O
4022 2402
R2300'| |'R2301 |'R2302
332K 332K 24.9
1% 1% 1%
1/16W 1/16W 1/16W
MF-LF VF- LF VF- LF
4022 2402 2402 O\/I T
2 > SB_RTC_X1 A®5 |RTCxL U2300 | rworiamo| Es  LPC AD<0> @ s
20 oy SB RTC X2 AF24 |RTCX2 | CH8BM & | rFw/LADL| F5 LPC AD<1> B 7 s =PP3V3_S0_SB GPI O ;. 2
BA 5| pwp/iam| 8 LPC AD<2> G 7 45 a7
2 7 oy SB_RTC _RST_L AF23 |RTCRST* (1 OF 6 ~| Fwp/LAD3| F6 LPC AD<3> B 7
1
» > SB_SM | NTRUDER L AD22 i NTRUDER" o | o FwwiFRaverlce  LPC FRAVE L oo 7 45 R2303') |'Re306
SB_| NTVRMEN AF25 || NTVRVEN B “INTPU LDRQ*py@ TP LPC DRQO L 1/ 18W E’?E\é’ =PP1V0O5_S0_SB CPU | O 2 27
SB_LANLOO_SLP AD21 |LAN10O_SLP | NT PULDRQL*/ GPI ce3|,E6  EXTGPU_PWR _EN @ 0 o Maoh, [ ],4b2
TP ENET GLAN CLK B24 |GAN GLK A20GATE| aF13 SB A20GATE X lPLACEI\/ENT_NO'I'E=Pl ace R2309 within 50mm of R2308 (NO STUB)
A20M |y AG26  CPU_A20M L — RQ%OEé 5R42%09
TP_LAN_RSTSYNC D22 |LAN_RSTSYNC DPRSTP* | AF26  CPU DPRSTP_L [T 7 10 16 58 79 17 16w /6w
TP_LAN D2R<0> 21 |LAN_RXDO I NT PU pPsLP+ |5 AE26  CPU_DPSLP_L oD 7 0 7 W65 L 462
TP_LAN D2R<1> B21 |LAN RXDL INT PU %
TP_LAN_D2R<2> @2 AN RXD2 INT PU O FERR" pAD24 CPU_BERR L < 20 70
TP_LAN R2D<0> D21 |LAN_TXDO ?( CPUPWRGDY GPl o19| A9 CPU PWRGD oo 7 10 13 79
TP_LAN_R2D<1> E20_|LAN TXD1 -
TP_LAN R2D<2> C20 |LAN_TXD2 g | GNNE* L AF27  CPU | GNNE_ L o 10 7
LAN _ENERGY_DET AH21 ~GLAN_DOCK*/ GPI OL3 INT*AE24 CPU INIT L [T 20 47 79
INTR_Ac20 CPU | NTR oD 0 7
s GLAN_COWP D25 |GLAN_COMPI RO N yAHI4 SB_RCIN L
@5 _|GLAN_COMPO v L_AD2a CPU NM ——
o % @om HDA_BI T_CLK %%%2 33 1 N 2 HDA BIT_CLK_R AJ16 [HDA BI T_CLK I NT PD sm*l,acs CPU SM _L @D 10 7
33 o - 82
e 5 qomHDA_SYNC RO315 33 L 2 S0 1/ 16W WE-LF 402 HDA_SYNC R AJL5 HDA SYNC  INT PD STPCLK* bAA24 CPU STPCLK_ L [T 7 10 70 R2308
% s qom—HDA_RST_L L 2 I oW W07 w HDA RST L R AELS oHDA_RST* é THRMTRI P* |y AE27 - CPU_THERMIRI P_R 124.9, PM THRMIRI P_L 1y 10 16 46 70
82 34 HDA SDI NO AJ17 |HDA SDINO | NT Pl NO STUFF 1% _ . .
5 oA SDI NL A7 DA SDINL I NT PO~ 1psl_asca TP SB_TP8 R2304! Mjgg\g PLACEMENT_NOTE=PI ace R2308 wi t hi n 50mm of U2300
TP_HDA SDI N2 AHL5 |HDA SDIN2 I NT PD 2. 2ID(
TP_HDA SDI N3 AD13 [HDA SDIN3 |INT PD DDO|_ V1 | DE_PDD<0> S 2 e 17180
ooi| vz | DE_PDD<1> o <2 o2 ok,
o2 2 HDA_SDOUT R2316 33 1 2 =2 HDA_SDOUT_R AE13 |HDA_SDOUT I NT PD po2| v3 | DE_PDD<2> w2
< 5% 1/ 16W MF-LF 402 = | DE_PDD< <D
® po3|_T1 3> a2 €L
HDA_DOCK_EN_L AE10 |HDA_DOCK_EN*/ GPI 083 [ D4l va | DE_PDD<4> B 2 -
TP_HDA DOCK RST L AGL4 ~HDA_DOCK_RST*/ GPI 084 ) DD5|_T5 | DE_PDD<5> a2
= pos|_as2 | DE_PDD<6> G 2
TP_SB_SATALED L AF10 ~SATALED* | NT PU 4 INT PDDD7|_T6 | DE_PDD<7> B 2 2
oos| T2 | DE_PDD<8> S 2 e
o2 70 Ty OATA A D2R N AF6_|SATAORXN g DD9| R2 | DE_PDD<9> g 2 e
o2 70 Ty SOATA A D2R P AF5 _|SATAORXP & DDLO| T4 | DE_PDD<10> T 2 o2
o s qorp SATA A R2D C N AH5_|SATAOTXN @ DD11| V6 | DE PDD<11> B 42 o2
52 70 ) SATA_ A R2D C P AH6_|SATAOTXP W % opi2| vs | DE_PDD<12> oy 2 o
- B DD13| Ul | DE_PDD<13> B 2 o
52 42 [Ty SATA B_D2R N AG3 |SATALRXN 5 DD14|_ V2 | DE_PDD<14> B 42 o2
52 12 TRy SATA B _D2R P AGA |SATALRXP < - DD15|_U6 | DE_PDD<15> B 2 2
52 42 (OT} §ﬁ$ﬁ S gg g :;l AJ4_|SATALTXN 5 % brol s | DE_PDA<O> -
82 42 (0T} AJ3 |SATALTXP DALl _AAL | DE PDA<1> oD 42 82
= o rmy_SATA_C_D2R N AF2_|sATAZRAN 2 on2 aB2 | DE_PDA<2> oD =
o2 42 [T SATA C D2R P AF1 |SATA2RXP
o qrSATA C R2D C N AE4_|SATA2TXN g DCS1* [, Y6 | DE PDCS1_L o 4 0
o o SATA C RRD C P AE3 |SATA2TXP . pcs3*pys | DE PDCS3 L o 42 82
-
2
o 20 Ty OB _CLK100M SATA_N AB7 |SATA_CLKN - Dor-s,w | DE PDIOR L D 2 o2
os 0 [Ty SB_CLK100M SATA_P ACB |SATA_CLKP = powl ve | DE PDIOWN L o « o2
§ DDACK* |~ Y2 | DE_PDDACK_L oD 2 o2
2 oy SATA RBIAS N AGL SATARBI AS* | DEI RQ_Y3 I DE | RQL4 g 42 o
2 T SATA RBIAS P AR |SATARBI AS | ORDY|_Y1 | DE_PDI ORDY g «2 5
DDREQ_ V6 | DE_PDDREQ amg #2 52

HDA SB Enet, Di sk, FSB, LPC
SYNC_NMASTER=T9_NOVE SYNC_DATE=03/ 16/ 2007
NOTI CE OF PROPRI ETARY PROPERTY

HDA_BI T_CLK 24.000MHZ CLOCK W I NTERNAL WEAK PD

HDA_RST#

THE | NEORMATI ON CONTAI NED HEREIN | S THE PROPRI ETARY
PROPERTY OF APPLE COMPUTER | NC. THE PCSSESSOR
AGREES TO THE FOLLOW NG

HDA_SDOUT | NTEGRATED PD | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

HDA_SDI N[ 0- 2] | | NTEGRATED PDs

ACZ_SYNC | NTEGRATED PD

ST ZE | DRAW NG NUVBER REV.

D 051- 7225 A 0.0

@ APPLE COWMPUTER | NC.
SCALE SHT oF
o 23 88
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5

3

oM T
r TP PO E A D2R N P27 |PERNL U2300 DM ORXN|_V27 DM _N2S N<O> W] 16 50
TP_PC E_A D2R P P26 |PERP1 | CH8M DM ORXP|_V26 DM _N2S_P<0> (T 2 o
TP_PAOE A RRD C N N29 |PETNL BGA DM OTXN|_U29 DM _S2N_N<0> @D 26 60
Spar es TP_PCE A RRD C P N28 |PETPL (2 OF 6) DM O0TXP|_U28 DM _S2N_P<0> oo 16 e
(x2-capabl e,
pul | HDA_SYNC L’Z gg:g g Bﬁg ’;‘ Me7_|PERNZ oM 1R|_Y27 DM _N2S N<1> PR
. > - B_| MP6 |PERP2 DM 1RXP|_Y26 DM _N2S P<1> W 16 50
high for x2) TP_PC E B R2D C N 129 |PETN2 DM 1TXN|_\29 DM _S2N_N<1> [Ty <6 80
TP_PCE B RRD C P L28 |PETP2 § DM 1TXP| W28 DM _S2N _P<1> oD 26 60
- o4
r « TP_PCIE EXCARD D2R N o7 |pEra g | & oM 2Rn_Am6 DM _N2S N<2> e o
Ex Card . _TP_PClI E EXCARD D2R P K26 |PERP3 g - DM 2RXP|_AB25 DM _N2S P<2> QN 16 0
presstar . _TP_PCIE EXCARD R2D C N 129 |pETNS X < DM 2TXN|_AA29 DM _S2N_N<2> QD 0 o
. TP _PCIE EXCARD R2D C P Jj28 |PETP3 U‘ g DM 2TXP|_AA28 DM _S2N P<2> ooy <6 0
- a
r TP_PCI E_ FW D2R N H27 |PERNA 5 DM 3RXN|_AD27 DM _N2S_N<3> amy s w0
Ei W TP_PCl E FW D2R P H26 |PERP4 4 DM 3RXP|_AD26 DM _N2S P<3> O 16 %0
Irewre TP_PCIE FWR2D C N @9 |PETNA & DM 3TXN__AC29 DM _S2N_N<3> oD i %
TP_PCE FWR2D C P &8 |PETP4 DM 3TXP|_AC28 DM _S2N_P<3> oo 16 0
r 6 54 [T PCIE M N _D2R N F27 |PERNS DM _CLKN|_T26 SB _CLK100M DM _N W 0 54
PCle Mni Card wupmm PCLE MNI_D2R P F26 |PERPS DM _CLKP|_T25 SB CLKIOOM DM P a0 s
(AirPort) ww g PAE MN_RD C N E29 |PETNS
o o PCIE M N _R2D C P E28 |PETPS oM _Zoow|_Y2 R2413  ppivs_S0_SB VCCI_5_B 4 w4
feuu) = 24.9
.« =PP3V3_S5_SB_USB = DM _I RCOWP|_Y24 DM _| RCOVP_R N
Eth t r 53 35 [T PCl E ENET_D2R N D27 |PERNG/ GLAN_RXN 1% 1/16W M- LF 402
vukenBal E o = oy PCL E_ENET_D2R P D26 _|PERP6/ GLAN_RXP [INT PD USBPON|_Ga USB_EXTA N @D 5®  External A
R2400! R2402! R2404! R2408! N neveh- GLGI 0 s onp_PCI E_ENET_R2D C_N C29_|PETNG/ GLAN_TXN INT PO USBPOP|_G2 USB_EXTA_P G % a
10K 10K 10K 10K 83 35 PCIE ENET_R2D C P C28 |PETP6/ GLAN_TXP INT PD USBPLN__H5 USB M NI _N 31 82 . .
% % % % i - - = <D AirPort (PCle Mni-Card
M:_lg'\év M:_lg'\év M:_lg'\év M:1§ - INT PD USBP1P|_H4 UsB M NI _P B 4 w2 e ! )
402, 402, 402, 402, o2 sy oPl _SCLK_R 23 |SPI_CLK INT PU INT PD USBP2N|_H2 USB_EXTD_N (B 4 o2
w2 sgy—oPl _CE R L<0> B23 SPI_CSO* © | inrpo usePzp|_HL USB_EXTD_P > o w External D/ WWAN
TP_SPI _CE R L<1> E22 SPI _CS1* USBP3N|_J3 USB_CAMERA N 7 a1 82
'R2401 | |'R2403 | 'R2405  |'R2407 | |*R2409 s e | o e 12 USB_CAMERA P D Carrer a
10K 10K 10K 10K 10K 2 s@s SPL_SI_R D23 |sPi_Mosi it Pu @ sy = USB IR N B 7
%}E‘é’ %}E‘é’ "1?'\4\/ %"1&\4\/ %"1&\4\/ 52 ssgmry_ SPI _SO F21 |SPI_M SO INT PU 'NT PD < USB IR P DR
A R 5 5 5 INT PD USBP4P (B 78 82
2 2 2 INT PD USBPSN|_K2 USB_TPAD N B 7
s 12 oy USB_EXTA_OC L AI19 000" LinT PD USBPSP| KL USB TPAD P G 70 o Geyser Trackpad/ Keyboard
1 on—SB_GPI A0 AGL6 OC1*/ GPI 040 INT PD USBPBN|_L3 USB_BT_N B 70 o2
» o USB_EXTD_OC L AGL5 JOc2*/ GPI 011 INT PD USBPGP| L2 USB_BT P o Duetooth
56 13 qom— WOW EN AE15 OC3*/ GPl 042 — | INT PD USBP7N|_Mb USB_EXTB_N @D e gy | B
w» o PM_LATRI GGER_L AF15 Joca/ GPI 013 Uss g | it po UseP7P| M USB_EXTB_P G rerna
7 13 om—EXTGPU_LVDS_EN AGL7 (OC5*/ GPI 029 % INT PD  USBPSN|_M2 USB_EXCARD_N (B 3 o2
w0 om—SB_GPICB0 AD12 |0C6* / GPI CBO INT PD USBPSP|_ ML USB_EXCARD P G % Expr essCar d
s 13 TRy USB EXTB_OC L AJ18 ~OC7*/ GPI OB1 INT PD  USBPON__N3 USB_EXTC N D o External C
4 3 TR %(BfARD é(:al_: - 251; ocs: LINT PD USBPOP|_N2 USB_EXTC P aD o e
Ly B o= S . R2414 NOTE: USBP[ 0- 9] P/ N have internal 15K pul | - downs.
R24062 USBRBI AS|_E3 It 2 USB_RBI AS 1 22. 62
LY we =
1
NOTE: GNT[ 0- 3] # have internal 20K pull-ups
enabl ed only when PCIRST# = 0 and PWROK = 1
MT If used, ensure GNT2# is not | ow when PWROK
rises, or PCle ports 5 & 6 will be disabl ed. - s T T - o T I T T T T T T T T |
U2300 ! SB BOOT Bl OS SELECT |
o 50 ey POl _AD<0> D20 |ano | CH8M REQ*ae POl _FWREQ L P, \ |
o s0¢gyPCl _AD<1> E19 |ADL BGA  INT PU GNTO* | D7 PCI _FW GNT_L ooy 2 6 I 1/ E| GNTO# |
o ssggy POl _AD<2> D19 |AD2 (3 OF 6) REQL*/ GPI 060, E18  PCI _REQL L a2 5 NEK(Eﬁ"lj'AbLtI_DICRLgPI L ‘ T —
05 35 ¢g>_PCl _AD<3> 20 Ao INT PU GNT1*/GPI O61[5c18  TP_SB_GPI 0Bl oD 7 7 | LPC 1 !
05 3@ PCl _AD<4> D17 |AD4 REQ*/ GPl O62/,B19  PCl _REQR_L am e e ) | ‘
s sagy POl _AD<5> P21 |ADS INT PU GNT2*/ GPI B3|, F18  TP_SB_GPI 063 %415 Pl o |
53 30> PCl _ AD<6> Al9 |AD6 REQB*/ GPI B4y A1l ODD RST_5VTAL L oo 4 o2 59 ‘ |
0 sngmr> POl _AD<7> e |aor INT PU GNT3*/ GPI O65[,Cl0 TP_SB_GPI CB5 ves B ! ' \
83 38 PCl _ AD<8> A18 |AD8 2402 | NOTE: GNTO# HAS INT PU; ENABLED ONLY WHEN PCl RST#=0 AND PWROK=H
"> PG “an<o- B15_|sco P Geerp iz PO_CBE L<0> oy R2415 pul | -down on GNTO# | _ _ _ _SPI_GSU# HAS INT U (NGM NAL=20K. SIMALATI QN-15K 350 _ |
oo PCI _AD<10> Al2_|aD10 ceerEls  PCI_C BE L<1> w s selects y default.
D ED
53 38 B PCl _AD<11> E16 |AD11 aBe2xFi6 PCl _C BE L<2> CBD %
8 38 PCl _AD<12> Al4_|AD12 oBE3* | E17  PCl_C BE L<3> 3 83
D ED s =PP3V3_S0_SB PC
o s0¢g—y PCl _AD<13> Gl6 |AD13
oy PCl _AD<14> A5 |ap1a IROV-|hca  PCL_IRDY_ L T ws 3 2 _PCl_FRAVE L R2423 , 2 8.2K
53 38 PCl _AD<15> B6 |AD15 PAR_ D9 PCl _PAR 38 83
D> D 6338 2a _PCl_I RDY_L RZ2424 4 2 8. 2K
83 38 PCl _AD<16> Cll |AD16 PCI RST* | G6 PCl _RST L 728
@ oo PCl _TRDY_L R2475 2 8.2K
5 38 PCl _AD<17> A9 |AD17 pEvsEL* |y D16 PClI _DEVSEL L 24 36 83 o0 0 2
> D PCl _STOP_L RZ4Z206 1 2 8.2K
03 38 PCl _AD<18> D11 |AD18 PERR* | A7 PCl _PERR L 24 38 83 83 38 24
D> D 6338 2a _PCl_SERR L RZ427 1 2 8. 2K
83 38 PCl _AD<19> B12 |AD19 PLOCK* |~ B7 PCl _LOCK L 24 83
D> — — B> PCl _DEVSEL_L R2478 2 8.2K
5 38 PCl _ AD<20> cl12 |AD20 SERR*|,F10 PCl _SERR L 24 36 83 o0 0 2
> ya=ng o33 2« _PCl_PERR L RZ2430 2 8 2K
5 2 PCl AD<21> D10 |AD21 stoerlocie  PCl_STOP L 24 38 83 - 3 R2429
O _PCl_AD<22> c7_|aoe2 TRovhce  PCI_TRDY L = oz PC_LOCK L 1 2 _8.2K
. PCl _AD<23> F13 |AD23 PCl _FRAME_L e PCl_FW REQ L R2432 2 8. 2K
o2 38 B> Al FRANE* |5 AL7 By 20 3 w2 55 36 24 .
o s o> POl _AD<24> E11 |AD24 w2 PCO_REQL L RZ431 4 2 8.2K SB PCl, PCle, DM, USB
B Eg AD<§2> E13 |AD2S PLTRST* [, AG24 EI(';T gﬂg;M < o 7 2 7 02 PO_REQR L RZA33 2 8. 2K SYNC_MVASTER=T9_NOVE SYNC_DATE=03/ 16/ 2007
83 38, > 30 84
ecimg D El21AD26 PA CLiG_BI0 am w2 | NT_PIRQA L R2437 , 2 8. 2K NOTI CE OF PROPRI ETARY PRCPERTY
o3 sngEry PClAD<27> D8 |AD27 INT PU PNE* | G7 TP_PCl _PME L INT_Pl ROB_L R2436 2 8 oK
53 30> PCl _AD<28> A6 _|AD28 ooz I'NT_PI ROC L R2438 1 > 8- 2K THE_| NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
03 38 PC‘ AD<29> E8 |AD29 83 24 . P ERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
5330 20 | NT_PIRQD L R2439 2 8 2K AGREES TO THE FCLLON NG
53 38 B PCl _ AD<30> D6 |AD30 R2440 | TO MAI NTAI N THE DOCUMENT | N CONFI DENCE
PCl _AD<31> 8320 | NT_Pl ROE L 1 2 8.2K
83 38 (A A3 |AD31 a3 za | INT_PI ROF L RZ2441 1 2 8.2K Il NOT TO REPRODUCE CR COPY I T
55 24 I NT_Pl RQA L F9 Pl RQA IMERRWIIFPIRQE*/@IQ E8 I NT_PI RCE L e 5 42 20 ODD_PV\R E_ L RZ2447 1 2 8.2K 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
53 20 (B INT_PIROB L B5 Pl RQB* PIROF*/ GPl B[y GL1 | NT_PI ROF_L B 24 83 STZE | DRAW NG NUVBER REV.
03 24 I NT_PI RQC L C5 4Pl RQC PI RQG*/ GPl oy F12 DVI _HOTPLUG DET 6 Provide a pull-down on this GPIO if not used. _
@ am D 051- 7225 A 0.0
63 30 20> NT P! RQD_L AL0 (Pl RQD* PIRQH/GPl o5j,B3  ODD PWR EN L ooy 24 42 APPLE COMPUTER | NC.
FireWre | NT* SCALE SHT. oF
e 24 88
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8 7 6 5 4 3 2 1

25225 _=PP3V3_S0_SB GPI O

s =PP3V3_S5_SB GPI O
NO_REBOOT_MODE *RO535
'R2500 'R2551 'R2553 'R2504 'R2506 'R2510 R25322 10K R2533%| |’R2534
1K 8. 2K 8. 2K 10K 10K 1K % 1OK 10K
5% 5% 5% 5% 5% 5% 1/16W 5%
1/ 16W 1/ 16W 1/ 16W 1/ 16W 1/ 16W 1/ 16W oM T lllGW VF- LF lllGW 1/ 16W
M- LF M- LF M- LF M- LF M- LF M- LF 1402 M- LF
2402 2402 2402 2402 2402 2402 U2300 aoz1 aoz1 1402
o2 ancgrySVB_CLK AJ26 _|SMBCLK | CH8M  saTAoGP cpi 1| AJ12 RSVD EXTGPU_LVDS EN o 7
R2502!| | R2550'| | R2552! | R25472| | R2505! | R2507: o2 1 gurySVB_DATA 2019 |svBDATA BGA ' SATAIGP/ GPI O19|_AILO0 SATA_B_DET_L
10K 10K 10K 10K 8. 2K 8. 2K TP_CLINK_ WAN RESET_L aciduinaerr 4 F Cho sarace o ces| aeis SB_GPI 086
1/12v/\ﬂ/ 1/12v/\ﬂ/ 1/12v/\ﬂ/ 1/12v/\ﬂ/ 1/12v/\ﬂ/ 1/12v/\ﬂ/ 82 48 (B ) SMB_ME_CLK ACL7 [SMLI NKO %& SATA3GP/ GPI O37|_AGL1 SB_CRT_TVOUT_MJUX L 08153
V- LE M- LE V- LE M- LE M- LE M- LF SVB NME_DATA AE19 [SMLI NK1 g )
402, 402, 402, 402, 402, 402, 82 48 CH F " kial A SB CLK14P3M TI MER o e
2 TR PM R _L AF17 ~RI * é CLK48| G5 SB_CLK48M USBCTLR ] %0 5
i 15 45 7 oo PM SUS_STAT L F4 SUS_STAT*/ LPCPD* o] SUSCLK|_D3 SUS CLK SB oS
45 20 7 oy PM_SYSRST_ L ADL5 ~SYS_RESET* sLp_s3* A3 PM SLP_S3_ L [OOTy 7 36 40 45 65
10 T PM BMBUSY L AGL2 ~BMBUSY*/ GPI D SLP s4* W AF21  TP_PM SLP_S4_L
* PM SLP_S5_L [on 7 45 46
a7 25 7 L1 NDACARD GPI O AGR2 ~SVMBALERT*/ GPI O11 SLP_S5* |, AD18 A > S5_
m> o + 7 PM S4 STATE L
%0 29 7 (T} PM STPPCI _L AE20 STP_PCI */ GPI 015 E S4_STATE*/ GPl Q26 Al [oOTS 7 45 55
w0 20 7 qom—PM_STPCPU_L AGL8 STP_CPU/ GPI (5 PWRK|_AE23  PM SB_PWROK TRy 7 o 2
& NOTE: DPRSLPVR HAS | NT 20K PD ENABLED
o n PM DPRSLPVR 7 16 58 79 oo INCT
a PM CLKRUN L AH11 ~CLKRUN*/ GPI 082 DPRSLPVR/ GPI O16|_AJ14 S| oD AT B / RESET FOR STRAPPI NG FU | ON
. « PM BATL L 25 45 i
) Ry BATLOW o AE21 oy ! PM LAN_ENABLE nust remain deasset ed
4745 By BM THRM L ACL3 THWRQ E INT PU PWRBTN: 2 PM PWRBTN L until VccCL3_3, VccLAN3_3 and VcclLAN1_05
- = o = - <IN7 have been up for at |east 1ns.
2 7 oy YR_PVWRGD CLKEN AJ20 [VRVPWRGD g LAN_RST*|~AH20  PM LAN ENABLE any 7 s
TP_SB TP7 A22 [tP7 & RSVRST* |, A7 PM RSMRST_L . (TE]7
38 25 PCl _PME FW L AJ8 ITACHL/ GPI OL COK_PWRGD|_EL CLK_PWRGD 20
> ! 9154 1 1
s _SB_GPlI 06 AJ9 |TACH2/ GPI 0B See note bel ow R2'150204K |1QO2K525
s [Ny SMC_RUNTI ME_SCI _L AHO |TACH3/ GPI O7 CLPWROK|_E3 =SB_CLI NK_MPVROK any e 5% 5%
13 T SMC_ WAKE_SCl _L AE16 |GPl 08 116w Lrisw
2s @ LAN_PHYPC ACL9_|GPI O12 SsLP Mjyal2s  TP_PM SLP_M L 402, 2402
20 25 qomp EXTGPU_RST_L AGB |TACHO/ GPI OL7 =PP3V3_SOMAOL_SB_CLI NKO
SB _GPI 018 AHI2 |GPI 018 o cL_cikol F23  CLINK_NB_CLK @ e = °
TP_SB_GPI Q20 AE11 |GPI 020 |INT PD % o c_cki| AE18 TP _CLINK_ WAN CLK — N
SB_SCLOCK AGLO_|SCLOCK/ GPI 022 4 3R22€’l%6
s _SATA B_PWR EN L AH25 |QRT_STATEO/ GPI 27 3 CL_DATAO| F22 CLI NK_NB_DATA @ 0 106
»» _FWH MFG MODE ADL6 |QRT_STATE1/ GPI C28 & CL_pATA1| _AF19 TP_CLI NK_W.AN DATA ey
» qom—SB_SATA_CLKREQ L AGL3 ~SATACLKREQ*/ GPl 085 = 242
SB_SLOAD AF9 |SLOAD/ GPI 088 Q cL_VReFo| D24 s SB_CLI NK_VREFO
SB_SDATAQUT<0> AJ11 |SDATAQUTO/ GPI CB9 '5 CL_VREF1| AH23 ss SB_CLI NK_VREF1
SB_SDATAQUT<1> ADIO |SDATAQUT1/ GPI 048 INT PU CL_RST*|,A123  CLI NK_NB_RESET_L o o 1%3527
SB_SPKR AD9 ISPKR I NT PD MEM LEDI GPI 4| _AJ27 _ARB_DETECT L 25 1756w
w07 > NB_SB_SYNC L AJ13 MCH_SYNC* B | ME_EC_ALERT/GPICl0|_AJ24 SB GPIO10_CL1 & 62"
SB_GPI O14_CL2 25
TP_SB_TP3 pI21 [T T PU F | BOMEAERT G o e T EN
Test access required - =
for XOR chain testing.
’ RBRY
NOTE: | CH CLPWRCOK i nput nust be PWRGD signal for — NK1
PP3V3_SOM PP3V3_SOMAOL, PP1V8_S3M PP1V25_SOM v 162“ PP3V3 S5_SB CLI *
PP1VO5_SOM PPOV9_S3M and PPOV9_SOM 402, R2528
If ME/AMI is not used, short CLPWROK to PWROK. 35 2k
= 6w
M- LF
2402
'R2529
4, 53K
1/16W
M- LF
R21g|§0 =PP3V3_S0_SB GPI O , .. 2
s _SATA B PWR EN L 1 2
176w

w25 PCl_PME_FW L

6
Vo5 RZlgI?(S
. _SB_GPI 06 L 10K,
=PP3V3_S5_SB e
S R2597 i
20 2 [EXTGPU RST_L L 10K,
1R251 1 1/110/|§W
10K o5~
Liew
45 R21§K36 =PP3V3_S5_SB o 25 27
)_ » PMRI_L 1 2
ARB DETECT L 116w
FWH MFG MODE ., it R2544 i
NOSTUFF | ARB_ONLY PM BATLOW L 02 L 82K, SB Pwr |Vgt , GPIO dink
l5R2512 1R2516 58w SYNC_MASTER=T9_NOME SYNC_DATE=03/ 16/ 2007
Tiow Tiow Rzlglfr5 Mios™ NOTI CE OF PROPRI ETARY PROPERTY
2402 2402 » LAN PWPC 1% THE | NFCRM‘\TI ON CONTAI NED HEREI N | S THE PROPRI ETARY
> %/{:15\2/ AgES TO THEPEBFLWRET INC. THE POSSESSCR
505 R21g|?8 | TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
= s SB_GPI O10_CL1 1 2 Il NOT TO REPRODUCE CR COPY I T
1/110/50W 11l NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
R21§|€'6 M5 ST ZE | DRAW NG NUVBER REV.
s _SB_GPl O14_CL2 1 2 D 051- 7225 A 0.0
1w @ APPLE COVPUTER | NC.
M- LF SCALE SHT oF
402 e 25 88
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6

4

A23

AAT

A25

AB24

AC11

ACl14

AC25

AC26

AC27

AD17

AD20

AD28

AD29

AD3

AD4

ADS

AE12

AE22

F15

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

uU2300
I CH8M

(5 OF 6)
oM T

VSS_NCTI

E

L26

P29

R11

R12

R15

AJ29

6 uA SO-G3

1 mA SO-S5

657

47

1080 mA

(VCC1_5 A total)

10

19 mA SO, 278
63 M ML & WOL

23 M
80 mA

1 m

28 27 23

27 24 23

#610194.

PP3V3_G3_SB_RTC

AD25

PP5V_S0_SB_V5REF

PP5V_S5_SB_V5REF_SUS

PP1V5_S0_SB_VCCl_5_B

'VCCRTC
N
VSREF

VSREF_SUS

U2300
I CH8M

BGA
(6 OF 6)
oM T

PP1V5_S0_SB_VCCSATAPLL

J23
J24

K25

VCcCl_5_B

VCCA3GP

=PP1V5_S0_SB_VCCl1_5_A_ ARX

VCCSATAPLL

=PP1V5_S0_SB_VCCl_5_A ATX

VCCl_5_A

=PP1V5_S0_SB VCCl1_5_A

VCCl_5_A

ATX

AC10

AC9

AA6

G12
G17

=PP1V5_S0_SB_VCCl_5_A_USB_CORE

=PP1V5_S0_SB VCCUSBPLL

AC7
AD?7

D1

TP_VCCLANL_05_I| NTERNAL _REGI1

\veel 5 A

N
vcel 5 A
VCCl_5_A

Vel 5 A

'VCCUSBPLL

F1

SENP

VCCl_5_A

USB CORE

F17

TP_VCCLANL_05_I| NTERNAL _REG2

Gl8

=PP3V3_SOMANOL_SB VCCCL3_3

F20

PP1V5_S0_SB_VCCG ANPLL

@1

\VCCl_5_A24

VCCLAN1_05

VCCCL3_3

A24

=PP1V5_S0_SB_VCCG . AN1_5

B27

=PP3V3_S0_SB VCCG.AN3_3

B28
B26
A26

'VCCGLANPLL

)

VCOGLANL_5

'VCCGLAN3_3

GLAN POVER

VCCP CORE

| DE

PCl

VCCPSUS

VCCPUSB

Al3

=PPVCORE_SO0_SB 827

C13

VCC1_05

Vvi2

VCCDM PLL

R29

PP1V5_S0_SB_VCCDM PLL 27

AE28

=PP1V25_S0_SB_DM 827

VCC_DM

AE29

AC23

=PP1V05_S0_SB_CPU_| O o2

V_CPU_I O

AC24

AF29

=PP3V3_S0_SB VCC3_3_DM 827

VCC3_3

VCC3_3

=PP3V3_S0_SB VCC3_3_SATA 827

=PP3V3_S0_SB VCC3_3_VCCPCORE .

=PP3V3_S0_SB VCC3_3_I| DE 827

=PP3V3_S0_SB_VCC3_3_PCl o2

—— |/ w— T w T

VCC3_3

D13

F11

VCCHDA|

AC12

=PP3V3R1V5_S0_SB_VCCHDA 827

VCCSUSHDA|

AD11

=PP3V3_S5_SB 3V3_VCCSUSHDA ;.

J6

TP_VCCSUS1_05_I NTERNAL _REGI1

VCCSUS1_05

AF20

TP_VCCSUS1_05_I NTERNAL _REG2

VCCSUS1_5

AC16

TP_VCCSUS1_5_1 NTERNAL REGI1

VCCSUS1_5

J7

TP_VCCSUS1_5_1 NTERNAL _REGQ2

VCCSUS3_3

=PP3V3_S5_SB VCCSUS3_3 827

AC18

AC21

AC22

VCCSUS3_3

AR0

AH28

=PP3V3_S5_SB VCCSUS3_3_USB ;.

VCCSUS3_3

BB

VCCCL1_05

@2

TP_VCCCL1_05_1 NTERNAL _REG

veecL1_s

A22

VCCCL1_5V

1130 mA

23 M

50 mA

442 mA

(VCC3_3 total)

NOTE:
32 M

11 mA SO,
1 mA S3-S5

117 mA SO,
44 mA S3-S5

(VCCSUS3_3 total )

F19

=PP3V3_SOMAOL_SB_VCCLAN3_3 827

VCCLAN3_3

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

3.3V

Current figures provided assune 1.5V.

SB Power

& Ground

SYNC_MASTER=T9_NOVE

SYNC_DATE=03/ 16/ 2007

THE | NFORMATI ON CONTAI NED_H
PROPERTY OF APPLE COVPUTER,
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NOTI CE OF PROPRI ETARY PROPERTY

EREIN | S THE PROPRI ETARY
|
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| TO MAINTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
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| CH VCCRTC BYPASS I CH VCC_PAUX/ VCCLAN3_3 BYPASS I CH VCC1_5_A/ ARX BYPASS
=Eggx38§58§3 (1 CH RTC 3.3V PWR) (1CH LAN I/ F BUFFER 3.3V PWR) (1CH LOJ C&l O ARX] 1.5V PWR)
s = I CH VBREF_SUS Filter & Foll ower *
— 0.6 UA GB3 220 22 _PP3V3_G3_SB RTC 38 mMA SO / 0 _=PP3V3_SOMAOL_SB_VCCLAN3_3 w0 _=PP1V5_SO_SB_VCCI_5_A_ARX
(ICH Ref erence for 5V Tol erance on Resune Well | nputs) u | 114 MA ML & WO we =PP3V3_SOMAD_SB VCOOL3 3 — | | T T T oo T T
D2702 ,,,,,,,,,,,,,,,, T PLACEI\/ENT NOTE: 1C2711
/| BAT54DW 1C2729 |1C2730 " PLACEMENT NOTE: 1C2719 | PLACE < 2.54MM OF SB ON SECONDARY R 14
3 SOT-363 ?EQ}UF f— ?EC}UF ' PLACE CAP UNDER SB NEAR PINS & —— ?EQ}UF ' 3. 56MM ON PRI MARY NEAR PINS AE7..AJ7 | |2 é‘nﬁ
2 xg}f 2 xg}f  F19 AND G20 2 xg}f ********************
PP5V S5 SB V5BREF_SUS . 402 e ‘ 402
ey B ' = i
il 1 mS0-s5 ' PLACEMENT NOTE: N | CH | DB/ VOGS 3 BYPASS - I CH VCCL_5_A/ ATX BYPASS
i\ ' PLACEMENT NOTE: | PLACE CAPS NEAR PIN AD25 OF SB S = (ICH LOG C&l g ATX] 1.5V PWR)
v 2 o A AT AR FLIN APes B SR ‘ (ICH IDE 1/0 3.3V PWR) o
X35 ' PLACE C2704 < 2.54MM OF PIN G4 OF SB 5 =PP1V5_S0_SB VCCl_5_A ATX
| _ - 20
| _ON SECONDARY SIDE OR 3. 56MM ON PRI MARY | CH VCCSUS3_3 BYPASS o =PP3V3_S0_SB VO3 3 | DE L
- (1 CH SUSPEND 3. 3V PWR) ﬁLAcéNEI\IT NoTET T T T o ch725 1080 mA<| ' PLACEMENT NOTE: 1 (132F714
— .. =PP3V3_S5_SB VCCSUS3_3 ' PLACE < 2.54MM OF SB ON SECONDARY OR oL UF o, ngng<o%1 ERAVASY ﬁEAg\IPISEC\:’-\)(\:‘]I?ARXCSOQ o,
. _=PP3V3_S0_SB | ' 3. 56MV ON PRI MARY NEAR PINS AA3. P g}{ o | o 2OMMON PREVARY NEAR PIN ACL.. AGS . |2 SR
» =PP5V_S0_SB ICH VBREF Filter & Follower L e e e e e e Lo as o)
(I CH Reference for 5V Tol erance on Core Wl | |nputs) 1 g217U:F‘$:1 1 g217U:F‘$:4 1 > =
; — % = ~ I CH USB CORE/ VCC1_5_A BYPASS
% % —2
- X5R X5R .
EE%%%N 2 ig‘zf 2 ig‘zf (1 CH USB CORE 1.5V PWR)
6 S s | .0 _=PP3V3_S0_SB VCC3_3_SATA w0 _=PP1V5_SO_SB VCCl_5_A USB CORE
o]
PP5V SO SB_V5REF ., 117 mA SO / P PLACEMENT NOTE: Tz , PLACEMENT NOTE: ) JiC2738 | PLACEMENT NOTE: ) J1C2712 —
ERECR: FEB: 44 mA S3-S5 | | PLACE CAPS NEAR PINS ACLS8..AH28 . PLACE < 2.54MM OF SB ON SECONDARY o UF PLACE < 2.54MM OF SB ON SECONDARY OR o UF
03 1 m § ******************* ! O?356|\/MO\IPRIMARYNEARPINAD2 2%}2{ | 3.56MM ON PRI MARY NEAR PINS F1.. M zg}Z{
P e e N S CI SO U o 2 T T 4
%7 ' PLACEMENT NOTE: | CH USB/ VCCSUS3_3 BYPASS
zggI ' PLACE C2703 < 2.54MM OF PIN A16..T7 OF SB' g (1 CH SUSPEND USB 3. 3V PWR) ~ = =
1 ‘,o,\l ,S% =z ,DA,RY, S,I I?E,q? ,3 ,5§W w l?Rl, WR,Y - 3 20 _=PP3V3_S5_SB VCCSUS3_3_USB f | CH VCCUSBPLL BYPASS
25 T S S 2733 e PP3V3 SO SB V 3 DM (I'CH UsB PLL 1.5V PWR)
' PLACEMENT NOTE: 1 442 mA — CC3 - CCUS
| PLACE CAP NEAR PI NS 4210.%7UF ml 7777777777777777777777 2737 10 m 2 =PP1VS SO _SB V BPLL
P6. . R6 2 &3 g ' PLACEMENT NOTE: 1C2737 g T T T T T T AN
e v s  PLACE CAP < 2. 54MVl OF SB ON SECONDARY —— Qg Etﬁ%@lﬂgm PIN DL OF S8 G215
PLACEMENT NOTE: ‘ 2|  OR 3.56MM ON PRI MARY NEAR PI N AF29 2 XS‘F{’ ,,,,,,,,,,,,,,,, 2 18
' PLACE C2700 & C2705-07 < 2.54MM OF SB L e 402 %05
' ON_SECONDARY S| DE OR 3. 56MM ON PRI MARY | €L
' DI STRI BUTED BETWEEN AA25. . V23 ‘ = =
T I CH VCC1l_5_B BYPASS | CH POl /VCC3_3 BYPASS
(ICH PCl 1/0 3.3V PWR)
L2700 (ICH 10 LOGA C 1.5V PR —
=PP3V3_S0_SB_VCC3_3_PCl 50 mA = =PP1V25 SO _SB DM
. =PP1V5_sS0_sB  FERR-330- OHM PP1V5 SO _SB VCC1 5 B . 2 2 oo —ESVS S0 90 WAL S P T R
837 mA LYY Y L, . TR WBIFES 2 i " PLACEMENT NOTE: . 1 C2739
M NVARE BASE=TRUE 657 MA 102726 |1 C2727 |1 C2728 'PLACE < 2.54MV OF SB ON SECONDARY =~ —— 22UF
C27001, (2322705 C2706 (232ZHQ7 0aE” Lo L vAE ' OR 3.56MVI ON PRI MARY NEAR PIN AE29 |2 &) wsr
— —L 2. % —— 109% — I0% - - 805-3
2202%%72 —_ %g& on %2"3:\& “or égéﬂ\ﬁ PART# QTY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | BOM OPTI ON —F %gg 2 %gg 2 %gg 1
CRI CPF%E 05- 805-3 603 15550333 1 FLTR, EM BEAD, 330 OHM 1. 5A, 0805, SMD L2700 =
i ,,,,,,,,,,,,,,,,,,, | CH CORE/ VCC1_05 BYPASS  |—
1 . PLACEMENT NOTE: — (1 CH CORE 1.05V PWR)
= . DI STRIBUTE IN PCI SECTI ON CF SB | 1130 m ... —PPVCORE SO SB
=PP1V5_SO_SB VCCGLANL 5 ., (NEAR PINS A8 ... F11 ‘ - - ]
— 80 mMA —
,,,,,,,,,,,,,,,, B I CH VCCHDA BYPASS
PLACEI\/ENT NOTE: 1 513277'356 (I CH I NTEL HDA CORE 3. 3V/ 1.5V PWR)
| PLACE C2736 NEAR PIN B27.. /}253 f— %%U 32 m 2 s _=PP3V3R1V5_S0_SB_VCCHDA
2 g (@1.5V)  _ _ oo oo
' PLACENMENT NOTE: 1c2721 Ll
= ' PLACE < 2.54MM OF SB ON SECONDARY o UF . PLACEMENT NOTE: =
' OR 3. 56MM ON PRI MARY NEAR PIN ACL2' |2 gg{’ \ PLACE CAPS AT EDGE OF SB'
,,,,,,,,,,,,,,,,,,,, X
I CH VCCGLANPLL Filter
(1CH GLAN PLL PWR) = I CH V_CPU_| O BYPASS
PP1V5_SO_SB_VCCGLANPLL | CH VCCSUSHDA BYPASS (1CH CPU 1/0 1. 05V PUR)
= (1'CH I NTEL HDA SUSPEND 3.3V/ 1.5V PWR) 1 m 2220 _=PP1VO5_S0_SB CPU | O
33 m 1 C2732 33 m 11 mA SO / s =PP3V3_S5_SB_3V3_VCCSUSHDA
L2 OuF 1 m S3-85 _ . _ _ _ _ _ - 2741
********************** T 2% (@1.5V) ' PLACEMENT NOTE: 1
6, 3'
. PLACEMENT NOTE: 2 & ' PLACE < 2. 54MVl OF SB ON SECONDARY & —— 0, 1UF
|PLACE CAPS < 2. 54MM CF SB ON SECONDARY, | OR 3.56MV ON PRI MARY NEAR PIN ADLL' |2 3
"OR 3.56MM ON PRI MARY NEAR PIN A24 ' | TR s SOV PR IVARY AR PN AR X35
,,,,,,,,,,,,,,,,,,,,,, |
B ) = PLACEMENT NOTE: =
I CH VCCSATAPLL Filter ‘ |
L2702 (ICH SATA PLL PYR) | PLACE NEAR PINS AC23, AC24 OF SB |
RZZBS 10UH 100MA PP1V5 SO SB VCCSATAPLL
1 2 _PP1V5 SO SB VCCSATAPLL F 1 (VY Y L2 |, @EENgKLE V\%W BHES 3%
PN YRR BHER SE 0805 47 m
%/{:}E\é/ VOLTAGE=T. 5V 47 mA C2735 1 2717
A | 1ope — 1UF
| PLACEMENT NOTE: By g{z &3
PLACE CAPS < 2.54MVM OF SB ON SECONDARY,  °© 402
" OR 3.56MM ON PRI MARY NEAR PI N AJ6
,,,,,,,,,,,,,,,,,,,,,, | -
= SB Decoupl i ng
I CH VCCDM PLL Filter SYNC_MASTER=T9_NOME SYNC_DATE=01/ 17/ 2007
L2703 (1cH DM PLL PVR) NOTI CE OF PROPRI ETARY PROPERTY
RZZOO 1.0UH 0. 5A PP1V5 SO SB VCCDM PLL
1 2 PP1V5 SO _SB glg%wcw PLL_F 1YY Y L2, @!EENESPCJE ‘”%W BTFES 38 ;@gﬁﬂﬁ%ﬁ” FETRGY e PostRseor Y
5% 7 @!E&EE&—W BFEES: 1210 23 m
1710w ACE=T. 5V 23 M i 1 | TO MAI NTAI N THE DOCUMVENT | N CONFI DENCE
Mook c2ro8t |*C2701 11 NOT TO REPRODLCE CR OCPY I T
ISLAC;EIVEI\IT ’r OTf E ”””””” B 65(8%’2 5 }g%’M 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
' PLACE CAPS < 2.54MM OF SB ON : &5 %5 STZE | DRAW NG NUVBER REV.
| SECNDARY S| DE CR 3. 56MM ON PRI MARY D|  osi7as | Ao
L APPLE COVPUTER | NC.
SCALE SHT 27 oF 88
Current nunbers from | CH8M Max Power Estinmates Rev 2.0, doc #610194. NONE




RTC Power

Sour ces

Coi n-Cel | Connect or
e Des0s, (EUETE S
BND2B- ACHKS. GAN- TF- LF- SN- M . _pPav42 GaH SB RTC ‘ 55r>563 NGS5 5Y R2§|96
NI 2 SB RTC RST_L 723
O R2800 T s S o
1 . PPVBATT 2 1 PPVBATT RTC R 4 N s R2805! oW 1 C2806
E 2 M NERESR- W’BﬁEB 3 stg“ M NERESR- W'BWEB m = 1M tioz OL%
VOLTAGE=3. 3V M: %\é\/ VOLTAGE=3. 3V NC_Sne nd2 NC M:1§ @ I 53’6'
C 4 s 402
NOTE: R2800 and D2805 form the doubl e- z 1
51850487 fault protection for RTC battery. C28051 -
J S — SB_SM | NTRUDER L f 2
L 8; ‘Bﬁz
= 0

SB RTC Cryst al

R2810
. SBRIC XL . 1,2.2 SBRIC X1 R
5%
R2811* Aggw CRITI CAL
TOM 0 L= nNC
LB 32. 768K —In NC
pt 2o 2 -
» SB_RTC X2

VRVPWRGED | nvert er

System Reset "Button

. _=PP3V3_S5_SB PM

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

%2800
2
e R2861 lm“?@v e =
1%2 o2 FWPLT_RST L o o
5%
W repp2
1 2 SMC LRESET_L
AN oD
R2863 M:_lg}é"
1,0, 2 4 DEBUG RESET_L o 7
5%
M:_lg}é" R2864
4 1%2 LIO PLT_RST L f—
5%
R2865 }gzv
1.0, 2 0 ENET_RESET L o
5%
1 _18\£v
tio2 _ LCDBKLT PLT RST L o

'R2825
e S T Muxed GFX GPU Reset Support
yﬁ-lf%v 2883
R218K26 2402 65 _=PP3V3_S0_RSTBUF 0. 1UF
13 10 TRy XDP_DBRESET L 1 2 . PM SYSRST L [ooTy 7 25 45 . 2} 1
5% oM T
18 CRI TI CAL u2883 20
L l5!!2820 U2883 X s [4LVC2GL32 e =
S| LK_PART= SYS RST ¢ 5% s 8 (4Lveeals2 A , CRITI CAL
This part is never stuffed, g/glg\é’ A GO0D. 132 Y
it prgvi des a set of ;ads 2603 GOOD R21§K85 132 ¢ RST L AND GPU P L 2
on the board to short or o PMALL GPU P 1%2 GPUPGID RC_* s 4
to solder a reset button. = 16 4
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f— ot o —— Y49 — Y0 o o B By Y p— Y
RIS STl RH Pl R E R g T e
402 603 402 402 402 402 402 402 402 603
03 = —
FERR- 1 o- OHMW 1. 5A R2900 R2902
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(TO MCH FS_A) =¥ R3083" Wb (FROM CPU FS_A) : (GPU PCl e 100MHz) | 1180 s SLGBLP537 :
R3033? w ‘ ! sz,
5% wf:l 050 I
9 w20 P _ | 002DW X- F
%,{:}g‘é‘ﬂ’ 26 22 : > CK505_SRC2 — SB CLKlOOM DM _P [T 24 8 | 7 2 oy PMUALL_GPU_PGOOD 2 SOT- 363 : C
abh ‘ ot 20 rmy_CK505_SRC2_N — SB CLKlOOM DM _N - | ‘
R3032 = n I'CH8M DM VHZ
|
w cory OKBO5_48M ESA 1,55 2| SB CLK48M USBCILR —— : ( 100 ) | :
5% —
SLGBLP537 -
(TA FROM CK505) #p¥ (TO | CH8M USB 48WVHz) | o 2 rmy_CK505_SRC3_P _ PCLE CLKI0OM EXCARD P oom, o o | G050 :
| ot 20 rmy_CK505_SRC3_N _ POLE Ol K100M EXCARD_N . | NCTSB3157P6X |
| BASE-TRUE M |Zm | s a0 GPU CLK27M it se ems PM ALL_GPU_PGOOD 20 2]
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RSOglﬁl | 50 2 Ty CK505_SRCA_P — SB_CLK100M SATA_P o = | R3050 ao v |
p— 5%
% | o 20 CK505_SRCA_N — SB CLKlOOM SATA_N . ! row 3 4 !
a8 | > _SRCA_ — o ‘ i il _ GPU_CL K27M GATED oy, 12 s
R3085 202, R3086 | (1 CF|8M SATA 100MVHZ) | VER 1 |
10 12 o NB_BSEL<1> 15K 2 ‘ M?/vz CPU BSEL<1> o | ! %9050 !
5% NO STUFF :
1w i | CK505_SRC5_P _ NB_CLK1OOM PCI E P ! 1]z !
(TO MCH FS_B) ks R3087: ¥ (FROM CPU FS_B) ‘ mnot — 00M PCI [ 7 5 ‘ 1L soorear ‘
1250 ‘ ot 20 [y CK505_SRC5_N _ NB cu_%o_qr:(nupa EN . | iy |
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FS CFS B|FS _A|CPU Mz ! R3026 ‘ (Spare 33NMHZ) ‘
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171B VSs49 VSS50 0 172B
i MEM A_DQ<48> s 738 5o a7 o MEM A_DQ<49> o
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177B|  vsss1 vsss2 01788
w1 MEM A_DQ<43> s 1798 e 0001808 o MEM A _DQ<45> o
a7 MEM A DQ<42> 1818| 0 o7 bos1 o | 1828 MEM A DQ<40> 17 8
183B|  vsss3 vsss4 01848
w5 VEM A_DMK5> sl o o oo o188 MEM A DOS N<B> .4
187B| 1 /5555 D70 1888 o o MEM A _DQS_P<5> 17 81
o 17 MEM A DQ<46> 189B D8 Vss56 O 1208
o 1 MEM A _DO<41> . o 1918 © e ez 1928 o MEM A_DQ<44> -
. =PPSPD_SOM NMEM A 1938] O yaes7 S FCT I MEM_A_DO<47> .
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Pag e I\Iot e S . ZPPOVO._ S3M NEM DI MWREEB s 2 s =PP1V8_S3M MEM B (Y201 ] =PP1V8_S3M MEM B ;s o
1A 2A
" N N » — VREF VSS0
Po&er aliases required by this page: s . 3A| § vss1 C\?Isgg‘g‘ D@g A e MEM B_DQ<9> 17 8
- =PP1V8_S3M MEM B C§220F1:77 C3200 o7 MEM B_DQ<15> TN Iee oA o o MEM B _DQ<11> e
- =PPOV9_S3M MEM DI MWREFB - 24E JUF o MEM B DQ<14> > Alopa FR-SMM .0 18A
- =PPSPD_SOM MEM B (2.5V - 3.3V) Cgm 2 2 BV, T oAl e § oo [10A o MEM B DME1> o
- - - - 402 DQS -—> il
Signal aliases required by this page: s a7 I\/NEEm g Nel> <AL 5 bosor vsss o[ 124
2 o1 17 DS _P<1> 13A 14A NMVEM B_DQ<12> 1781
- =12C_SODI MVB_SCL DDA DRO75a +—>
- =1 2C_SODI MVB_SDA = MEM B DO<10> AR D O 120 s MEM B_DQ<8> 178
' —> : o1 17 <> DR o] vss?
BOM options provided by this page: a7 MEM B_DQ<13> DEDGELEYN Igrey 8 ung 20A o o MEM B_DQ<3> 17 8
( &) 21A] O yoss U? pQi3 o | 22A NMVEM B_DQ<6> 17 81
NONI s 17 MEM B DQ<7> «—> 232 5 ps vsso o 24A
o v MEM B_DQ<2> s 258 o oo 268 o MVEM B_DMVkO> .
27A VSS10 VSS11 0 28A
o MEM B_DQS_N<O> s 2970 pogr 0O J3A o MEM CLK_P<4> o o
« v MEM B_DQS_P<0> - A oom a0 o[ 22A o VEM CLK_N<4> o o
33A| 5 vssi2 vss13 o[ 24A
s 17 VMEM B _DQ<1> . o 35A DQLo DAL4O 36A o o MEM B DQ<0> 17 &
o 1 MEM B_DO<4> DENGETZY gy b5 |38A o o VEM B_DO<5> .
39A| 5 vss14 vssi5 o[ 40A
41A VSS16 e VSS17 & 42A
o v MEM B_DQ<21> - 23A DQL6 DQRO O 44A o o MEM B DQ<22> 17 81
a7 MEM B_DQ<19> 45A]  por7 b1 46A MEM B_DQ<18> .
47TA|  vssis vss19 o 48A
s 17 VEM B_DQS N<2> o« a 29A DQS2* NCO & 50A > PM EXTTS L<1> 16 45
o v MEM B_DOQS_P<2> s AL o2 Do 52A o VEM B_DMk2> oo
M B 5 77:2/:@ VSS21 VSS22 (}:g,ﬁi'
o v MEM B_DQ<20> -— bo1s o220 — VEM B_DQ<17> .
o 7 MEM B_DQ<23> s 57A 0 oo b3 o 5PA o MEM B_DQ<16> .
S9A| 1 vss23 vss24 o[ 80A
o MEM B DQ<20> s AL O s b8 2R o o MEM B_DQ<26> -
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65A| 5 vss2s vss26 o 00A
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71A 72A
MEM B DQ<27> 73] O Vo2 Vo280 74n MEM B_DQ<31
N - " 81 17 <> DR6 DRBO O <> > 17 81
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o 53 17 MEM B_A<8> T g 2o 9 o VEM B_A<6> o o etu current)
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e ir MEM B WE_L o 109A] 0\ sor o |110A o MEM CS_L<2> 1653 61 .
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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 DI MM connect or

. =PPOV9_SOM MEM TERM

o1 511 MEM CS_L<0> RP3366 56 4 5 !
81 31 16 MEM CS L<1> 56 1 g >% K (%:33?:0 1 ?}392
MEM CS L<2> 56 1 g °%h 4 u u
o1 32 16 [Ty k o .
56 2 - 5% 17 16W SWLF 9% 9%
= MEM CS L<3> RP3366 5% 1716W SMLF T 2 %§M 2 %§M
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o a1 16 MEM _CKE<1> 3 56 4 5 5% ! 113305 |1 C3307
s 2 v Ty MEM CKE<3> 3305 56 1y Ve IS SIE f L giue g du
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o M VEM CKE<d> 305 5% 1716W SMLF T 2 %§M —F %§M
RP 56 3 6
oo e D ﬁm g¥:2z ?3?%88 56 1 8 5% I7I6W SWMLF * [1C3310 (1 C3312
o e I 3 v — 0. TuF AuF
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o 52 17 oy VEM B_A<11> 3354 56 1 g 5% 1/I8W SMLF
o1 32 17 [y MEM B_A<12> sgg%?g 56 3 6 :0/ i; ﬁa ;m ti
56 1 g % 1
o1 32 17 [TRY NVEM B _A<13> gattp 2 o e triow S 77C33?:8 3?0

NMVEM B_A<14>
81 32 16 [TNY 5% 17 16W MF-LF 4027

N
e
c
Sisuy
c

!
R R R S

o1 52 17 MEM B_BS<0> RP3362 56 3 6
81 32 17 NMVEM B_BS<1> 56 2 7 5% C3364
o % % MEM B_BS<2> RP3354 56 4 5 5% I7I6W SWIF ——Q,lu JLUF
5% 1716W SMLF 5 gM gM
o 52+ s MEM B_RAS L RP3310 56 6 ' Menory Active Term nation
o 2 17 Iy ﬁm E \AO'-E\SLL RP3310 gg Z : L Lo SV LF |t C3/13G§:6 C3}3:J§:8 SYNC_NMASTER=( T9_NOVE) SYNC_DATE=11/ 14/ 2006
nErom 5% T T6W SWF " %@S{M g@ifm NOTI CE OF PROPRI ETARY PROPERTY
402 402 THE | NFORMATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
PROPERTY OF APPLE COWPUTER, | NC. THE POSSESSOR
AGREES TO THE FOLLOW NG
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
1 Il NOT TO REPRODUCE OR COPY | T
C3}3u?:0 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
9
2 %BEgM STZE | DRAW NG NUVBER REV.
o D 051- 7225 A 0.0
@ APPLE COWMPUTER | NC.
€L SCALE SHT oF
= NOE 33 88

6 5 4 | 3 | 2 1




Left

(Qutput to LIO .« =PP3V42 G3H LI O

1/ O

« =PPDCI N _G3H LI O CONN

(Input fromLIO
(Qutput to LIO

« =PP1V5_S0_LI O

Board Connect or

CRI TI CAL

J3400
QT500806- L121- OF
M ST- SM

am =

10 ss¢mry SYS_ONEW RE 2 b PCl E_WAKE L [ =
45 45 10 56 [Ty SMC_ADAPTER_EN 4 b =SMBUS_LI O SMC_SDA >
16 45 [y SMC_BATT_CHG EN 6 5 =SMBUS_LI O SMC_SCL am
8 7
77 [y LCDBKLT_PWM_UNBUF 10 b USB_EXCARD N @ e
7y LCDBKLT_PWREN 12 L1 USB EXCARD P o 2 o2
% coomEXCARD_CLKREQ L 14 bs
w0 om M NI_CLKREQ L 16 hs USB EXTB N @ e
20 my_LI O PLT_RST L — ;Z i; USB_EXTB_P S o
22 p1 =SMBUS LI O SB SCL am
- 2 b3 =SMBUS_LI O SB_SDA T
26 R5
1021 qom EXCARD_OC_L 28 b7 PCl E_CLK100M M NI _N am o s
21 USB EXTB OC L 30 ko PCI E_CLKIOOM M NI _P 20 60
< Yanul
w0 o L1 O BATT_| SENSE 32 b1
34 ba PCIE_ M N _D2R N [ = 0 %341‘rulF0
s oy SMC_SYS_ | SET N " PCOE MN _D2R P oD 2 o ‘ 1'Hz PCIE MN_RD C N oo
s T SMC_BATT_I| SET 40 B9 « PCCE MN _R2D N 10%
o SMC_BATT_TRICKLE EN L a2 b1 « PCLE M N _R2D P C3411 % Place caps close to SB
o SMC EXCARD CP — — aal o o ks - 0. 1uF %0
40 45 OO} 1]]2 PCOE MN _R2D C P
w0 a5 m—SMC_BC_ACOK 46 hs PCI E_CLK100M EXCARD N (rm oo o | _MN _R2D CP e
LIO SO_EN L a8 b7 PCI E_CLK100M EXCARD_P w0 00 10%
0> === s bo — — — <IN flfg\le
w0 o L1 Q DO N _| SENSE 52 b1 « PCl E_EXCARD D2R N _ e TP_PCl E EXCARD D2R N s =
o om_ L1 O S3_EN 54 b3 = PCl E_EXCARD D2R_P VAKE BASESTRUE — TP_PClI E_ EXCARD D2R P o 2
56 b5 VAKE_BASE=TRUE — C3420
15 Ty SMC_EXCARD PWR_EN 58 b7 « PCl E_EXCARD R2D N 0. 1uF
60 bo « PCI E_EXCARD _R2D P 12w PCIE EXCARD RRD C N — TP_PCIE_EXCARD R2D C N
82 23 [T HDA SDOUJ 62 61 b MAKE_BASE=TRUE —
o 22 oo _HDA_BILT_CLK o4 ba HDA_RST_L am = GB421 ie¥ Place caps close to SB
66 65 . 402
1+ o HDA_SDI NO po = USB MN N e 1 } 2 ke B EXERD_RRD C P — TP _PCIE EXCARD R2D C P
o2 22 [y HDA_SYNC 70 ] USB_M NI _P B 2 o2 190
72 71 2(85
NC 74| 5 I3
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Page Not es

Power aliases required by this page:
- =PP3V3_ENET_PHY (EC '/ Utra) —PP1V2 ENET PHY
- =PP1V8R2V5_ENET_PHY (2.5v/ 1.8V) Yukon EC Yukon Ul ﬂl ra
- =YUKON_EC _ PP2V5 ENET (2.5vV / GND) ) ) ’
- =PPLVZ_ENET_PHY_ 10 Mops. 145 ma 10 Mbps. 130 ma C3700% [1C3701 [1C3702 [1C3703 |1C3704 |1 C3705 Lcsme 1C3707_ |1C3708
Signal aliases required by this page: 10 Mops: 179 mA 10 Mbps: 130 mA 73, —— = QAP = Q, AUF —— Q. IUF —— 0, 1UF  —— 0, 1UF HO1UF —— 0, 001UF —— 0, O01UF
- =ENET_CLKREQ L (NC/ TP for Yukon EC) 100 Mbps: 203 mA 100 Mbps: = 150 mA 6'2%2 R NER: NER: NER T2 8% 2 B0V T2 aeg RN
1000 Mops: 426 mA 1000 Mops: 290 mA oy 202 202 202 202 202 S5 S5 S5
- =ENET_VMAI N_AVLBL (See note by pin)
BOM options provided by this page: ‘
YUKON_EC - Sel ects Yukon EC RSET val ue. —PP3V3 ENET PHY =
YUKON_ULTRA - Sel ects Yukon U tra RSET. Yukon EC Yukon U tra
NOTE: See bottom of page for C ke k-
instructions for dual Yukon EC / oLk am ok S0 C3710: [rC3711 [1C3712 [1C3713 [1C3714 [1C3715
Yukon U tra schematic support. ps: ps: 4. 708 — —— Q. JUF — 0, JUF  —— 0, 1UF —— 0, 001UF —— 0, O01UF
100 Mbps: 4 mA 100 Mbops: 70 M 3 2 180 2 180 p %}{ 2 50 2 5%
1000 Mops: 4 mA 1000 Mbps: 80 mA ngg"T 53K X35 %35 S5 G
720 i
» =PP1VBR2V5_ENET_PHY FERR-120- OHM 1. 5A =
L 1YY Y 2, PP1VBR2VS ENET_PHY_AVDD ‘
0402 M NERERR-W BFFES: 2 i
Yukon EC (2.5V) Yukon Utra (1.8V) VOLT(AEEC‘_Iéa‘éV) C3720 1 1C3721 |1 C3722 |1C3723 |1C3724
o link o2 e line o m B YETTET ST ST R
10 Mbps: 108 mA 10 Mops: 30 m ngg"T X35 X35 X35 T M
100 Mops: 126 mA 100 Mops: 40 mMA
1000 Mops: 218 mA 1000 Mops: 150 mA L
s =YUKON_EC PP2V5_ENET
Yukon EC: Alias to PP1VBR2V5_ENET_PHY_AVDD, add 1x 0. 1uF & 1x 0. 001uF caps o o ol o of <l o o
Yukon U tra: Alias to GN\D Soobd ANAEY 4993 o 203 F LYY 7 "
ooogy BBBE FEEF 8 BEBEBAAS oL
99999 2222 Lonh 2 Liow
w2 qomPCLE_ENET_D2R_P C3735 1|2 ~ ecamzs ~ E8E8 452
0. 1uF | [ 10% 16V XSR 402 ws PCl E_ENET_D2R C 49 |tx_p SRITT AL LOM DI SABLE* | 10 ENET_LOM DIS L
0 2 ¢omPCLE_ENET_D2R_N C3736 1|2 2 PCIE_ENET_D2R C N_ 50 [TX N
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Power aliases required by this page:
- =G\D_CHASSI S_ENET

Signal aliases required by this page:
( NONE)

BOM options provided by this page:

( NONE)
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Power aliases required by this page:

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

- =PPVP_FW SUWNCDE (power passthru summation node)

Signal aliases required by this page:
( NONE)

BOM options provided by this page:
- FW.PORT_FAULT_PU
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LATEVG EVENT L Il FW PORTPWR DI SABLE L g Ci250 1 14255
3|, v g MBRO540XXG |1 C4219 - 1@@2: 1
B 3UF 86k 86
2 M X5R CRI Tl CAL 1 4 A
= 03 R4225 1 L
RA210 L 10. 020, ppyp Fw PORTB | SENSE =
=) . 5_mm
1200K, FW.ATEVG _3V_REF Hysteresis: 0. 28w \%ﬁ%&gﬁﬂtg 35""Fin
1w 2.95V when port power is on 65
hobt 2.81V on late Vg event and port power is off
Current Limts CRI TI CAL
0. 020 ohm => 2. 4A
0. 025 ohm => 2A
0.030 ohm => 1. 66A (Ideal)
0. 033 ohm => 1.5A
MAX5944 current limter trips if integrator (counter)

reaches 16. A new sanple (taken every 125 us) is weighted
as +1 if over the limt (at any point

and -1/128 if under the limt.

As a result,

during the period)
t he device

tends to trip easily on devices that produce periodic current

spi kes. Current linmt has been set higher

to conpensate.

PPVP_FW PORTA UF 8

SBomm
.25 mm

PPVP_FW PORTB UF 8

. 5.mm
.25 mm

FireWre Port

Power
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Page Not es

Cabl e Power

Power aliases required by this page: CRITICAL Note: Trace PPVP_FW PORTO nust handle up to 5A
- =PPVP_FW PORTO
- =PPVP_FW PORT1 « _=PPVP_FW PORTO FERR— 250- OHM s =GND_CHASS| S FW PORTOL
-z " " I ' . 2 PPVP FW PORT
- _gﬁ%\’a&‘é"s';??\;,epmm Snapback" & "Late VG' Protection $ BT S omT
- =GND_CHASSI S_FW PORTOU 10 PP2V4A_FW LATEVG 1 04304 TAGESS: CX4300 1 CX4301
- =GND_CHASSI S_FW PORT1 L g@ O01uF SHO@TE RE&
- =GND_CHASSI S FWEM _R E 2 NRE 2
— - = = . . . DP4300 DP4300 Nidbs Nids
Signal aliases required by this page: FireWre PHY Config Straps o0:| [T gia01, | BT PORT
e : | + ORT O
NOTE: This page is expected to contain ) . —PP3V3 FW PHY 1 L‘; 0. 1‘65 =
the necessary aliases to map the Configures PHY for: e V3 é}{’z 6 é}{’z 3 CRI Tl CAL 1394A
FireWre TPA/TPB pairs to their - 2-port Portable Power O ass (4) s =FWPHY_PCO 402 1 402 4 FL4300 ORI TI CAL
appropriate connectors and/or to - Port "0O" Data-Strobe only (1394A) s =FWPHY_DSO 00 Fau Lsomn 34300
properly term nate unused signals. - Port "1" Bilingual (1394B) s =FWPHY DS1 — «+ FW PORTO_TPA P VY, 1394A
BOM opt i ons provided by this page: L — ‘ F-RT-THLF
( NONE) = .+ EW PORTO_TPA N 2 2 22 FW PORTO_TPA FL_P 6 PO (TPA+)
NOTE: FireWre TPA/ TPB pairs are NOT CRI TI CAL sz FW PORTO_TPA FL_N 5 TPoy (TPA-)
constrained on this page. It is FL4301 - 4
assunmed that FirewWre PHY page will 90- e 100 FW PORTO_TPB_FL_P TP (TPB¥)
provi de the appropriate constraints + FW PORTO_TPB_P 4 2 FW PORTO_TPB_FL_N 3 TP # (TPB-)
to apply to entire TPA/ TPB XNets. T - . e ‘ (PPEW PORTQ_VP) 1 VP
1394b i npl ement at i on based on Appl e e r n I n at | O n . FW PORTO_TPB_N . 2 (YYY L3 - - 2 VaD
FireWre Design Guide (FWG 0.6, 5/14/03) Pl ace close to FireWre PHY DP4301 (GND_EW PORTO_VG) si el
- 7 1
EW 1 TPBI AS TI PHYs require 1uF even though BAGIRY X F 1 C4305
® EWO TPBI AS FW spec calls out 0.33uF 2 1“8 01y 514- 0255
» f of
. 04350 1 C4360 CA3021 S 4303 i F ggw“” B
TuF S :
o, élb}fz élé}fz =GND_CHASSI S_FW PORTOL , .,
I —AF i i34 402 402 =GN\D_CHASQI S_FW PORTOU
‘ oM T
= = CX4302 1 CX4303 1
CRI Tl CAL CRI Tl CAL RS& RS&E
14360 4361 ReNe 2 NeE 2
18NH 250MVA H 250MVA Cabl e Power
1 2 2 CRI Tl CAL
0402 0402 L4310 .
FWB_TPA L_P FWB_TPA L_N . =PPVP_FWPCRT1  FERR 250-OHMv Note: Trace PPVP_FWPORTL nust handi e up %?;FW PORT.
i 1 2__PPVP_FW PORTL wo
1R4350 R43511 1R4360 R43611 "Snapback" & "Late VG' Protection ‘ s o
56 56 10 PP2VA_FW LATEVG 0436 velrAceSsdy CX4304 CX4305 1
D16 15 °16 15 DP4310 f— SHORT ——
% e ME b}zé/ it ME b}zé/ BAVO9DW X- F 2 £ £
2 04 3111 SOT- 363 M "oz "oz
w3 FWO_TPA_P — FWPCRTO TPA P ., 0. 01uF 5 i
= P 1
w20 FWO_TPA N — FWPORTO. TPA N .. ég/z—( 3 = PO?T 1 L
—  VARE_BASE=TRUE 265 =
— 4
o FWO_TPB_P = FWPORIO TPB P .. BAQPSLS,I&Q - Bl LI NGUAL
ss 3 FWO_TPB N — FW I;Osi;rngPB N . 43101t 5 OT- 363 C§I4'.I':I31CA6L
0. 01uF L
es 30 FW1 TPA P — Fw IE’OB?Tél_ TPA P ., g;( SZ’Z—( 6 1394&_3;{%%1903
J— 402 10
ss 3 FW 1 _TPA N — FN%EOBQT%- TPA N . 1 O
w2 FW1 _TPB_P — FWPCRTL TEE TPB P " .. EW PORTL TPB N ‘ 1 TPB-
ss3s FW1 TPB N . — FwW PO?Tl_ TPB N . (FW PORT1_BREF) 9 TPB<R> OUTPUT
5 QP AT o « EWPORT1_TPB_P 2] | eer
= — (PPVP_FW PORT1) 8
'R4352 R4353') |'R4362 R4363 = TA NS
%' % (GND _FW PORT1_VG) 6 VG
16p M:lé}@’ Mls}é’ M:lé .« EW PORT1_TPA N - = 3 TPA.
2402 402, 2402 FW PORT1_AREF 5 TPA<R> | NPUT
FWB TPB L_N FWB TPB L_P « FW PORT1_TPA P . 4 TPA+
CRI Tl CAL CRI Tl CAL DP4311
LeRi 22 8vn 1eRi 22 0vA BAVQIDIY X- F NO_STUFE 0
. A ZSOT'363 C43191 CA3171 1C4315 514S0133
0402 0402 DP4311 0. 1%1.15 0. Olulo—;ff — .o/OluF
SI GNAL_MODEL=EMPTY SI GNAL_MODEL=EMPTY C4312 i 6 BA\s/ngs%‘év X-F xg}{)z c%g‘gz 2 g""
FW PORTO_TPB C FW PORT1_TPB C 0. 01uF 1 603-1 (0)
% % L 1 = CHAS OR
1 C4354 R43541 04364 R43641 250}2{2 04 131 lRl\4/|.319 AREF needs to be isolated fromall &b SLS By B 1
. igopp 99K 99K > 0. 1% ro—; %16}9/ | ocal grounds per 1394b spec
2 EM wf: 2 ig M wf: ;b}fz 240'2L When a bilingual device is connected to a
402 bk, T 402 ab2, 402 bet a-only device, there is no DC path CX4306 CX4307
PLACENENTJ\DFE—PI ace C4319 close to connector pin 5. L between t hem (t o avoid ground of fset i Ssue) REHE 2

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

Lat e- VG Prot ecti on Power FirewWre Ports

. ZPP3V3_EW LATEVG RAé;Sggo PP2VA EW LATEVG w o SYNC_MASTER=M/6_M._B SYNC_DATE=03/ 19/ 2007
1 2 . 2 . m NOTI CE OF PROPRI ETARY PROPERTY
1Y, VOLTAGE=2. 4V )
%}g\é’ 3 CRI TI CAL ESD and late-VG rail THE_|INFORVATI ON CONTAI NED HEREI N | S THE PROPRI ETARY
Y for snap-back di odes ACREES o THE FOLOA NG T | NG THE POSSESSR
7 D4390 (Common to all ports) | TO MAINTAI N THE DOCUMENT | N CONFI DENCE
PP2V4_FW.ATEVG needs to be biased WBZz52278 11 NOT TO REPRCDUCE CR COPY I T
to at least 2.1V for FWsignal integrity 1 111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART
and shoul d be biased to 2.4V for margin
R4390 shoul d be 390 Chms max for a 3.3V rail S 25 | DRAWNG NUVBER RV
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5

4

. =PP3V3_S0_I| DE

| DE (ODD) Connect or

CRI Tl CAL
4420
FDC606P PP5V_CODD
I Ni BTHEo. 4 mm
» =PP5V_S0_0DD © [ V! ATV
~ (@ S) 'R4402
RA420! IESRIE , 4, 7K
10K C4422 1 To 2ew
Y 0. 068UF —— SLF
1t By T - 2
abt,[  R4421 & caazl
_ 47K : R4410*
» =PP5V_S0_ODDPWREN 2 1 P5VODD SS 1 H 2 K
%ot L ) CRI Tl CAL 3
1 Yisw 1% (ODD has internal 34400 LW
R4fl020% Fos G 100K pul | -up to 5V) VST SML. LF 402,
%12\7@ .« _ODD_RST_BUF_L 1 50
21552 2) 49 | DE_PDD<8> 23 82
5 2 | DE_PDD<7> 3 a8 | DE_PDD<9> L
P5VODD_EN L ” 2 OF pDD<6> 4 a7 | DE_PDD<10> ®@ 202
oD PWR_EN 6 o zz@E | DE_PDD<5> : 22 | DE_PDD<11> G o o
421 e~ | DE_PDD<4> 7 2 | DE_PDD<12> P
¢ R gh7392Dw X-F o 22y | DE_PDD<3> E 43 | DE_PDD<13> G =
o %%gzlwvx F s2 2a¢gry| DE_PDD<2> o 42 | DE_PDD<14> o o
oD PWR EN L slo| | ) Sorses ’ : o2 zagg—| DE_PDD<1> 19 “ IDE_PDD<15> oz 0
I AR BN S 1 40
4 o2 22¢gr>_ | DE_PDD<0> 12 39 | DE_PDDREQ - e
( UATA_STOP) 02 22 qoony | DE_PDI OW L 13 38 | DE_PDI ORDY o o e
( UATA_HSTROBE) o2 | DE_PDIOR L 14 a7 | DE_I| RQL4 T = o
1 52 23 COOT} | DE_PDDACK L 15 36 | DE_PDA<0> am = o
= 16 35
o 2 | DE_PDA<1> 17 34 | DE_PDCS3_L 2 02
( UATA_CSO*) 0 2 % | DE_PDCS1_L 180 o8 NC <
52 23 [TRY | DE_PDA<2> 19 32
20 31
21 30
» =PP5V_S0_PCl REQFI X 22 29
23 28
24 27 I ndi cates di sk presence
R4f0%9<1 25 26 SMC_CDD_DETECT oy 45
15% ) 5 MCZ4VHCLGDS 516S0335 1R4403
y B
02, 4304 ODD RST BUF_L .. %Z,lst
2 o
o2 2 prmy_ODD_RST_S5VTQL_L A ZAOZLW
3
Unused SATA Ports
o2 » my__SATA_B_R2D C P TP _SATA B R2DP
— VARE_BASE=TRUE
o my SATA B RRD C N — TP _SATA B _R2DN
— VARE_BASE=TRUE
o o SATA B D2R P TP _SATA B D2RP
— MAKE_BASE=TRUE
o o SATA B D2R N TP _SATA B D2RN
MAKE_BASE=TRUE
o= SATA C RRD C P TP _SATA C R2DP
— VARE_BASE=TRUE
o SATA C RD C N . TP _SATA C R2DN
— VARE_BASE=TRUE
o oy SATA C 2R P TP _SATA C D2RP
— MARE_BASE=TRUE
o o SATA C D2R N TP _SATA C D2RN
— MAKE_BASE=TRUE
sy SATA RBIAS P g SATA RBIAS
wiory SATA RBIAS N — - BASE=
- 1
77777777777 R1460
Pl acenent note  sfe ~
"Place within 12. 7rrm‘ MECLF
‘fromball of SB 240

(SB has internal
( UATA_DSTROBE)

(UATA_Cs1*)

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

PATA Connect or

SYNC_MASTER=( MASTER)

SYNC_DATE=( MASTER)
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I f power

source is S3,

Por t

. _=PP5V_S3_RTUSB

=USB_EXTA_EN

can tie ENto I N

04690 1

o)

Power

Sw tch

R ght

USB/ SMC Debug Mux

« =PP3V42_ G3H SMCUSBMUX

SMC_| DEBUG YES

Sl GNAL_ MODEL=USB_MUX

USB Port

Lé —= SMC_DEBUG YES |® |~
py 2 VoD
47 6 45 7 SMC TX L 12 oo U4650
o
4745 5 7 (gm SMC_RX_L 11 {110 p 3usB10
52 200 USB EXTA N 10 |or1
o2 2agmry USB_EXTA_P 9 |11 CR' T' AL

THRM_PAD GND

YO

Y1

%] I~ o |
I

SMC_DEBUG_NO =

SEL=0 Choose SMC
SEL=1 Choose USB

R4AG651
1 0 2
1w SMC_DEBUG_NO
Ma5F R4A652
1 0 2
5%
1/716W
M- LF
402

USB_DEBUGPRT EN L s

CRI TI CAL
YT Y CRI T CAL
U4690 L4605
TPS2051 RTUSB I LIM FERR- 220- OHM 2A
2 8 LI NE \N'DTH: .5 mm 1 2
IN o M&%EE‘ WDTH: 5 m Al PPSV_S3_RTUSB :n
3 7
[ sin ouT| VelrAeESs C4605 1
6
ol | T CAL
4 |EN oC* |15 USB_EXTA OC L ooy 15 26 90- OMA
THRML 1210- 4SML
GND ' PAD PN
I 5 CRI TI CAL o USB2_EXTA MUXED N 1YY Y 4. USB2_RT_N
1C4691 C46951| |1C4696
== 9yt UF 102u§77 — TO0UF ., USB2_EXTA_MUXED_P 2 (Y VY3« USB2 RT_P
2 g a5ERM 2 T Y RTUSB ESD ,| |
D4600
L RCLAMPO502B
— SC- 75
CRI TI CAL

Pl ace L4600 and L4605 across noat

514S0115

oM T
CX46001
SHORT

s =GND_CHASSI S _RTUSB

oM T
CXé603 1

X 2

Ext er nal USB Connect or

SYNC_MASTER=M/6_M_B SYNC_DATE=03/ 19/ 2007
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Left Clutch Barr el

CRI TI CAL
J4731
20347- 125E- 12
F- RT-SM

Connector shield 031

| nt er connect

CRI Tl CAL
FERR- 220- OHM 2A  —pp5Vv_S3_CAMERA , ,
PP5V S3 CAMERA F 1 (VY Y 2
\k@;b\ _gWBﬁE& > 0603
—~Y NO ST7%F1F 1 04/071%9
1
0.001yE T gﬁg’
kP b

J
Caner a Power 1 %1'7% =
90- CHW V'
Carer a Power 2 1210- 45ML
Canera G ound 3 1 4 CANE oM T
Camera Ground @ USB RAN D 7 CE|4T7|3(:A_{|_
Canera USB D- 5 v USB_CAMERA F_N —
Canera USB D+ B o USB_CAMERA F_P 2(YYY L3 USB CAVERA P oy, FERR-220-Oiv 2A  Keep close 1o FLA735 1o keep
Camera Twi nAx Shi el d 7 1 5 return curren oop snal
NC 8 CRI Tl CAL 0603
NC B L4740 =
VWAAN Power 10 PP5V_S3 VWAMAN _F FERR- 220- OHM 2A  =pp5v_S3_WMN .,
VAN Pover | o1 | 1 YNKEEWBHES P | NEEYe e AN
VWAAN Power 12 VOLTAGE=S 0603
VWAAN Power 13 NOSTUFF 1CA740
WAN Twi nAx Shiel d 2 14 C47411 g OLUF
WAAN USB D- 15 s USB_VWAAN_F_N 0. 001U (EQI TLCAL 2 xg}{
VWAN USB D+ 16 o USB WMAN F P CER\BﬁZ oo et A | 2
WAAN Gr ound 7 0 1210 45W
WAAN_SI M_CLOCK 18 WAAN_SI M CLOCK 44 g7 =
VWABN. SI M VCC 10 PPVCC_WMAN_SI M,, LYY L4 L usB W N = USB EXTD N sy 20 o2
NC 20 —
VWAAN_SI M_RESET p1 VWAAN_SI M _RESET ., 2 (Y'Y Y3 . USB VAN P — USB EXTD P gy
VWAAN_SI M_DATA 22 VWAAN_SI M DATA .. & VAKE,_BASE=TRUE =
WMN G ound 23
WMN G ound 24
25
VWAAN Gr ound oM T
[ s CRI TI CAL
B L4741
u FERR- 220- OHM 2A Keep close to FL4745 to keep
28 1 5 return current |oop small
29
7332 ,
514S0171
ws =GND CHASSI S LEFTCLUTCH |
PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR( S) | CRI Tl CAL BOM OPTI ON
113S0022 2 RES, MF, 1/ 10W 0CHM 5, 0603, SM LF L4731, L4741 CRI TI CAL

SIM I nterconnect

SI M_CONN
CRI TI CAL
JA4732
20347- 110E- 12
F- RT- SM
( ) 13
[ s WAAN_SI M DATA 1 57
2
3
4 VWAN_SI M RESET .,
5
s PPVOC WAN S| M ..
= N mm
z PR N WL BFHEB. 2%
5 VIAN_ S| M CLOCK 40 o
10
[ 11
12
O
NO STUFF
o =GND_CHASSI S_LEFTCLUTCH CFL2I4 T7| gﬁL
51480172 FERR- 120- OHM 1. 5A
1YY Y L2

0402

Left

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

. _PP3V3_S5_AVREF_SMC

w8 _=PP3V3_S5_SMC
C4902 1 C4903 [1C4904 (1 C4905 |1 C4906
22UF Lo TuF L g 1uF g 1UF
ngw f— —— 20% T [ R 7
YE CERNEXE 2 2 M M gM
s+ con—PM_LAN_ENABLE . B12 P10 4900 poor ki Nor| 113, SMC_PM &2_EN o o € PLACEMENT_NOTE=PI ace C4907 close to U4900 pin F1
 qorp SMC_RSTGATE_L « Cl13 |P11 SMC_H8S2116 P6L/KINL*| L14 g SMC_ADAPTER EN O 2 36 40 4 = € SV VCL
o 40 25 oy ALL_SYS_PWRGD - Al5 P12 BGA Po2/ KIN*| L15 o SMC P62 o - =
+c [Ty RSVRST_PVRGD > Bld |P13 (14 P63/ KING*|_KI2 SMC_P63 w6 PP3V3 S5 SVC AVCC 4907 i
w SMC P14 < B15 |P14 P64/ KINa*|_KI13 SMC P64 6 wﬁ;ﬁg@%&tﬁg'ﬁ Y <[ ol || =ls 0. 47UF
2 7 com PM_RSMRST_L - Cla P15 PeS/KINGH| K14 PM_LAN_PWRGD g > 49201 22| &|&|5|2|E| 5= 18>
s 7 q@m LMVP_VR ON o« D12 |P16 P66/ | RQE*/ KI N6*|_J12 o SMC PROCHOT 3 3 L e 0. 1%%5 f— 38 88883 1§ CERM BR ¢
25 ¢om—PM_PWRBTN L <« Cl5 [P17 P67/ I RQ7T*/ KINT*|_J13 o SMC P67 1 chip 2 22 > a;; > g g R4909! 1RA901
M bay -« e A e o eE am PLACEMENT_NOTE=P| ace R4999 close to U4900 pins N14, NI5 U4900 leg% %%ﬁ}é’
* SMe P22 DETE P12l Az _P13 g SMC_ GPU | SENSE % PLACEMENT_NOTE=P| ace C4920 cl ose to U4900 pins N4, N15 SMC_HBS2116 A Z%QL
s _SMC P23 <« FE12 [P23 P73/ ANB|_R14 o SMC_GPU_VSENSE g (3 OF 4 wo1l_E2 SMC VDL u
wan @ SMC_BATT TRICKLE EN L o E14 |pos Pra/aNal P14 o  SMC DCIN ISENSE s vl ke &+ 1 SNC KBC NDE <
1 20 qoTpSMC_BATT_CHG EN <« F15 P25 P75/ AN5|_RI5 4 SMC_PBUS_VSENSE am a7 40 7 Ty SMC_RESET L » E3 |RES* -
w _SMC P26 <« E13 P26 P76/ ANG|_N13 o SMC _BATT_| SENSE a0 SMC XTAL 22 |xraL
w SMC_P27 o« Fl4 |P27 P77/ AN7| P15 o SMC_NB 1V25_| SENSE 0 :: SMC_EXTAL 52 learaL il Ea o SMC NM pE—
47 23 7€ LPC AD<0> «—s D9 P30/ LADO P8O/ PMVEX| C7 SMC WAKE SCI _L oo 9 2
a7 23 7, LPC AD<1> P31/ LADL P81/ GA20| A7 o SMC P81 6
a7 23 7, LPC AD<2> A9 |P32/ LAD2 P82/ CLKRUN*|_B7 g PM CLKRUN L 725 a7 N
o n 3 eC AD<3> B |pa/ LD PB3/ LPCPD| D5 g PM_SUS_STAT_L e ETRST L1 o SMCIRST Lo
4287 LPC FRAME L _» DB P34/ LFRAME* P84/ | RQB*/TXDL_C6 g SMC TX L 743 45 a5 47 P12 1 1 1
28 7 g SMC LRESET_L > C8 |P35/ LRESET* P85/ | RQ4*/ RXDL| A6 - SMC RX_L % 7 a3 a5 a6 a7 vss AVS{ R12 |§6|-K902 Ifé‘i?gs 54903
54 30 TR PCl _CLK33M SMC _» A8 |P36/LCLK P86/ | RQB*/ SCK1/ SCL1| B6 4 4 (QOC) SMB_MGMI_CLK > Y 2w P ew 2 ew
a7 25 7B | NT_SERI RQ «—s D7 P37/ SERI RQ 88| & Y553 2 3|38 Q/E-LF Q/E-LF Q/E-LF
POO/ I RQR* | KA o SMC_ONOFF_L a7 e 8 Lo ,402 2402 2402
40 oo} SMC_GFX_THROTTLE L <« A5 |Pa0/TM O POL/IRQL* | J2 o SMC_BC ACKK T o 4
s om—SMC_SYS_LED <« B5 P41/ TMOD PO2/ IRQU* [ J1 o SMC BS ALRT_L (TR 7 46 s L )
saqar—SMB_MGMI_DATA (OC) ¢—p D5 |Paz/ SDAL PO3/IRQI2*| J3 4 PM SLP_S3_L (T 7 25 9 40 6 } XWi90 =
w SMC P43 < C3 P43/ TM 1/ EXSCK1 P94/ | RQI3*| J4 o PM S4_STATE L a7 % e SMg] -
« _SMC P44 <« Bl P44/ TNOL POS/ | RQLA* | H2 o PM SLP_S5_L T 7 25 4 )
1w _SMC_P45 -« 2 |pas PO6/EXCL| HL o SMC_SUS_CLK am «
s _SMC_P46 < D3 |P46/ PWKO/ PWAD PO7/1 RQI5*/ SDAO| @ o o (OC) SMB 0_S0_DATA CB>
s om—SMC_SYS KBDLED <« Cl [P47/ PWK1/ PWML GND_SMC_AVSS 6 4 s3
47 a6 45 43 7 SMC TX L < Gl |P50
% SMC_RX_L - G lps1
8B SMB_0_S0_CLK (QOC) o F2 |P52/sCLO
oM T
(DEBUG_SW 1) w _SMC_PAO > R3_|PAO/ KI Ns*/PAzZ‘§ U4900 PEO|_MB - SMC_CASE_OPEN g
( DEBUG_SW 2) w SMC_PA1 -> P3 |PAL/ KI N9*/ PA2 m—'ggelele PEL*/ ETCK|_M2 - SMC_TCK QN 7 46 47
2825 7 PM_SYSRST_L PA2/ KINLO*/ PS2AC (2 oF 4) PE2*/ ETDI |_ ML - SMC TDI T 7 e a7
3 USB_DEBUGPRT_EN L N3 |PA3/ KI NL1*/ PS2AD PE3*/ ETI L4 - SMC_TDO [ooTy 7 46 47
31 16 PM EXTTS_L<0> Rl |PA4/ KI N12*/ PS2BC PE4*/ ETVS|_L2 - SMC_TMS ] 7 46 a7
a2 16 PM EXTTS L<1> N2 |PAS5/ KI N13*/ PS2BD
15 34CBY SYS_ONEW RE (O0) o Mt |PA6/ KI N14*/ PS2CC PRO/I RQor/ Puke M. -~ 2%4322 -
s PM BATLONL  (OC) o N |PA7/ KINI5*/ PS2CD PF1/1 RQ*/ PWWB_PG - as
PF2/ | RQLO*/ TMOY|_R6 - SMC LI D a6 78
( DEBUG_SW 3) s _SMC_PBO - B10 |PBO/LSM * PF3/ | RQL1*/ TMOX|_N6 - SMC_PF3 6
25 qom—SMC_RUNTI ME_SCI_ L - Al0_|PB1/LSCI PF4/ PWW4|_MB > SMC BATT_| SET oo 3
2 [y SMC_ODD_DETECT - D10 |pB2 PF5/ PW/B|_R5 - SMC _BATT_VSET oo 6
w0 7 T} | SENSE_CAL_EN - All |PB3 PF6/ PWB|__P5 > SMC SYS | SET oo
15 34 TR SMC _EXCARD CP > Bl11 |PB4 PF7/ PWW7|_N5 > SMC _SYS VSET @
+ coom_SMC_EXCARD_PWR_EN - c11 |pes X Me PG
As SMC_EXCARD_OC_L > A2 |pBs PO/ BXI RQ8"/ TM X|_P9 - = “ . ) .
D\ C GEX OVERTENP L > PGL/ EXI RQ*/ TM Y|_R9 - =SMC_SMS_1 NT ame NOTE: SMB Interrupt can be active high or low, rename net accordingly.
© - S PG2/ EXI RQLO*/ SDA2 SVB_BSA DATA w0 If SV interrupt is not used, pull up to SMCrail.
52 qom—SMC_FAN O_CTL - Gl4_|PCo/ TI OCAO/ WJIES* PG3/ EXI RQL1*/ SCL2| P8 SMB_BSA CLK 8
52 oom—SMC _FAN 1_CTL - G5 |PC1/ TI OCBO/ WJE9* PG4/ EXI RQL2* / EXSDAA| SMB_A S3_DATA "
w0 ¢oor—SMC_FAN 2 _CTL - Gl13 |PC2/ TI OCC0/ TCLKA/ WUEL0* PGB/ EXI RQL3* / EXSCLA| SMB_A S3_CLK "
w0 or—SMC_FAN 3_CTL - Gl2 |PC3/ T OCDO/ TCLKB/ WEL1*  PG6/ EXI RQL4*/ EXSDAB|_P7 SMB B _SO_DATA 18
2 > S% Eﬁ'l:ll 2 ¥ﬁ$ - H14 |PCa/ TI OCAL/ WUE12* PG7/ EXI RQL5*/ EXSCLB|_R7 «—p(QC) SMB B SO_CLK B
52 S - HL5 |PCS/ TI OCBL/ TCLKC/ WJEL3* ROCHOT
s g SMC_FAN_2_TACH - H13 PO/ TI OCA2/ WIE14* PHO/BXI RQo™ | EL —-> 2% '?HRMI’RI P oo
46 SMC_FAN_3_TACH - H12 |PC7/ TI OCB2/ TCLKDI WJE15* PHL/ X RQ7* | _F3 - oD
m> —»> PH2/ FVE|_K2 - SMC_FVE aw oM T
sa SM5_X AXI S -> MLl |PDO/ ANS PH3/ EXEXCL|_C4 > ALS GAI N 75378
sa g SM5_Y AXI S ; P11 |PDL/ ANO PH4|_D4 ; SMC_PH4 16 i U4900
s —SMB_Z_AXLS > R11 |PD2/ AN1O PH5| B3 > SM5_ONOFF_L oo 54 SMC_H8S2116
0 T SMC _ANALOG | D > N1 |PD3/ ANL1 (4B&A 2) S'VC
o T SMC NB_CORE | SENSE -> P10 |PD4/ ANL2 NC & |noo Nc12| F15 NC
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SMC_FAN 2_CTL — JP_SNC EAN 2 CTL . .
1 n
— RUE
SMC Reset "Button" / Brownout Detect . SMC FAN 2 TACH _ TP e TEAN 2_TACH SMC FSB to 3.3V Level Shifting
w0 =PP3V3 S5 SMC « SMC EAN 3 CIL = TP S'\’C —fp-3-CTL s =PP3V3_SO_SMC
s _SMC FAN 3_TACH — TP srvc FAN 3_TACH
- 1R5060
cglolog 1 , llRl?OOO = SMC_GEX_OVERTEMP L — TP grvc GFX_OVERTEMP_L . ZPP1V05 SO SMC LS
% VDD 505 s _SMC GFX_THROTTLE L — TP sve GFX THROTTLE_L l’lew T
405,|2 us000 %}E}é’ — MAKE_BASESTRUE R5061 2402 O sMC
RN F 22 SMC BATT_VSET b SMC BATT_VSET 3;,3K SMC PROCHOT 3 3 L o, +=
SMC_MANUAL_RST L 5 ouT|2 SMC RESET L oy 745 a7 s = AT
T NC__4| . s _SMC_SYS VSET _ lesg'vc SvS_VSET 5 402""
'R5001 =
0 O [ cRITI cAL » SMC P14 — TP S\C P14 CPU_PROCHOT_BUF 2 @ @ID;I{;?QOAMF
) 0 — — =
Ezgg‘ﬁ}é’ c;&ggz « SMG_P20 TP SMC_P20 TO CPU R5062 s
0 —BASE=
: « SMC P21 — TP SMC P21 1o 55 10y CPU_PROCHOT_L 133K, cpy procror LR s/ O8O
— NMAKE_BASE=T 50 SOT- 363- LF
= _SMC_P22 — TP SMC P22 1/l #
- — NAKE_BASES=TRUE Mjblip
- s _SMC P23 TP_SMC_P23 3
VAKE_BASE=TRUE
.+ _SMC P26 __ TP _SMC P26 IN7002 059 /o
— NVAKE_BASE=T 36 ] .
= _SMC_P27 — TP_SMC_P27 [ |c/5  SMC PROCHOT (i s =
SMC Crystal Circuit Debug Power "Button" . SMC P43 TP S\C P43 .
NVAKE_BASE=TRUE
s _SMC_P44 _ TP SNC P44
— MAKE_BASE=T 1
o SME_Pa — Jb R P -
s SMC_XTAL e . SNC P62 TP oMC PG 79 29 16 10 (oom PM_THRMIRI P_L
VAKE_BASE=TRUE
CRITI CALi s SMC_P63 = b SN KOS °
YSOlO:l = _SMC_P64 TP _SMC P64 21\17002%¢O><“E’rEz .
"5%3. 2- SM — MARE BASESTRUE sor 363 | =1
QT . _SMC P81 TP_SMC_P81 [ le/2  SMC THRMIRI P (i s
VAKE_BASE=TRUE T
s _SMC EXTAL s _SMC_PFO TP_SNC_PFQ 1
: — MAKE_BASE=T
= s SMC_PF1 TP SMC PF1
— NMAKE_BASES=TRUE £
w00 _=PP3V3_S5_SMC
R5895
s _SMC EXCARD OC L 1 A 2 EXCARD OC L 24 34 » _SMC_PAQ 5288% 100K 1 R 1T L a0
16 .+ _SMC_PA1 100K ;1 2 5% -
SMC AVREF Supply gy LR RB055 200 L 5 e
s _SMC SUS CLK — SuUs K_SB 25 5% 17 I6W MF- LF 402
CR}I?'EI;IOCZAIC_) o 40 4 7 SM_ONOFE_L sgg;g 10K 1 2 T TOW Ve TF 402
7645 _SMC LI D 100K 1 2 °© -
» =PPVI N_S5_SMCVREF REE3133 PP3V3_S5_AVREF _SMC .. - SMe P45 = aCENRGYSTR LDO EN oo o - TSMCFVE sgg;% 10K 1 2 % TTISWWELE A
— . mm 1OK % -
1IN oun-_2 AGE=3. 3V m :: :: :z: 2% & t R5074 100Ki z 5% 17 I6W VP~ LF 402
o 1C5026 5% 17 T6W MF-LF 402
3 1 /OlUF ONEW RE_PU
ER s 2 _SYS_ONEW RE R5075 2.0K, 2
2 GERv w7 SMC BS ALRT L R5076 100K ; o 5% I7IBWW--LF 402
1 C5020 | C50251 S ToMe TVB R5077 10K . 2 % UISWHLFau
—— Q. ATUF 10yF —— - . w45 7 _SMC_TDO R5078 10K : ; ov% ITT6WWF-TF 402
ST LAN PWRGD Ci r cui t Laes s
z 688 o SMC_TCK R5080 10K ;.\ =% TTsWWTF a0z
5% 17 16W M- LF 402
GND SMC AVSS 15 49 5
PART NUMBER | ALTERNATE FOR| BOM CGPTI ON REF DES | COMVENTS: R 12 mm s _=PP3V3_S0_SMC R 4 10K
PART NUMBER TAGE=0' NO STUFF N 2%—2'6:; gggl 10K i z 5% 1/ 16W MF- LF 402
35351381 35351278 ALL Intersil |SL60002-33 'R5097 :: SMC_PQO 5096 10K : , 5% 17 I6W NF-LF 402
190K = _SNC_PHA R5082 10K . z 9% UIEWW=LF 402
%/{:lﬁ\év 5% 1/ 16W M- LF 402
2402 R5098
w5 qomPM_LAN_PVRGD 1 ‘: 2 ALL_SYS_PWRGD (s« o5
1/51/I§W
A 12 _SMC BATT TRICKLE EN L Rgggz 10K 4 2 T oWV TF 07
I i s 5a _SMC_BATT_CHG EN 10K 1 2 5% -
SySt em (SI eep) LED O r CUI t 4 a0 36 30 _SMC_ADAPTER _EN R5085 10K 1 5 5:o 17 I6W M- LF 402
s _SMC_CASE_OPEN R5889 10K 2 : i;igxw“’itiigi
o 470K 7% §
vy PM SUS_STAT L ROOBY 100K, 1 70 I LE
45257 _PM SLP L 100K % -
R5031! |'*R5030 SLE S5 : 2 S 1T oWV LF 402
2.37K 100 =
s 2 fhe S5 Rail PWRGD G i t f
5 al r cCul
SYS LED ILIM Reports when 5V S5 and 3.3V S5 are in regul ation
SYS LED L VDIV 1 . =PP3V3_S5_S5PWRGD
1 1
R3O32 o045 SMC Support
M:légv %15\9 SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
402 2402

SYS LED L

=P5VS5_PGOOD

TPS51120 PGOOD threshol d 87-93% (4.35 - 4.65V)
=P3V3S5_PGOOD
TPS51120 PGOOD t hreshol d 87-93% (2.87 - 3.07V)
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LPC+ Connect or

1

FWH INIT L Generation

=PP3V3_S0_LPCPLUS

CRI TI CAL
LPCPLUS LPCPLUS LPCPLUS
J5100 'R5192 'R5191
Qr500306- LO21- 9F 320 %u‘msK
et
s+ - _=PP3V3_S5_LPCPLUS a1 s e e
s - _=PP5V_S0_LPCPLUS 2402 2402
(ool o LEWHINTL
5 ol < | PO _CLK33M LPCPLUS (1 20 o
15 25~y LPC_AD<0> -—_ ool LPCPLUS 5
15 22 LPC_AD<1> 7 ¢ o o ] LPC AD<2> .
fa:ns +—>——10 O e e ees a7 MDTI04%E ()5 CPU_INIT_LS3V3
5 23 7 TR LPC FRAME L 1 g 12 (B 7 22 45 SOT- 363 LF é/‘_/ LPCPLUS
4525+ qoomyPM_CLKRUN_L wl o ol I NT_SERI RQ A e ¢ '—Pcpl'—US 6 Rg%go
-+ o BOOT_LPC_SPI_L [0 Ol et | PM SUS_STAT_L o o o a6 MOTI90axe (2 CPUINT RL 1 2 CPUINLT_L (rmu s
1645 7 qom SMC_TNVB ulgole | SMC TDI oD 7 45 4 SOr-363°LF \ o1/ 5%
- 7 rrmy_DEBUG _RESET_L w0 ol o | SMC TCK [ 7 4 4 1 VelF
TRST_L g RESET_L o
< E%WD(S) = 20 o e 2%—,\"\,‘3 = oD PLACEMENT_NOTE=Pl ace R5190 to minimize CPUINT_L stub
e 10 7 D o - oD 7+ PLACEMENT_NOTE=Pl ace @190 cl ose to R5190
w5+ ooy SMC_MDL sl 0ol o [ SMCRX L O 7 4 45 4 1
w045 45 7 [y SMC_TX_L o o L
ol o ol@ o 1 LI NDACARD GPIO @
s s
516S0394

LPC+ Debug Connect or

SYNC_MASTER=MZ6_M_B

SYNC_DATE=03/ 19/ 2007
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| CH8- M SMBus Connecti ons

. =PP3V3_S0_SMBUS_SB

SMC " 0"

» =PP3V3_GPU_SMBUS_SMC 0_S0

SMBus Connecti ons

SMC " A"

- =PP3V3_S3_SMBUS_SMC A S3

SMBus Connecti ons

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

1 H 1 1 1 1
| CH8- M R5200 R5201 Cl ock Chi SMC R5250 52511 GPU Tenp (Ext) SMC R5270 R5271 (P Case
U2300 12% ¥ SLGBLP537V: U290 U4900 5 % TVP401: U5550 U4900 5 5%15 M.B/ J9600 -- Fl ex/ TMP105
( MASTER) M: 5’%2 }4’ (Wite: 0xD2 Read: O0xD3) ( MASTER) M:ztb}zé/ 5’%2 }4’ (Wite: 0x98 Read: 0x99) ( MASTER) M:ztb}zé/ 5’%2 BY | (wite: 0x92 Read: 0x93)
2 2 2
o 25 SVB_CLK __SMBUS SB SCL _ =SMBUS CK505_SCL = 4« SMB_0_S0_CLK . SVBUS SMC 0_SO_SCl _ =SMBUS_GPUTHVENS_SCL = « SMB_A_S3_CLK . SVBUS SNC A S3_SCL _ =12C TOPCASE SCL
o 25 SVB_DATA — "S\BUS sB_SDA __ =SMBUS_CK505_SDA .« SMB_0_S0_DATA —."SMBUS SMC.0_S0_Si __ =SNMBUS_GPUTHVBENS SDA = .« SMB_A_S3_DATA .. SNBUS SMC A S3_S __ =12C TOPCASE SDA
— WMAKE_BASE=TRUE = — NAKE_BASE=TRUI — —— NAKE_BASE=TI —
| ‘ | ‘ | ‘ L
SO DI MM " A" GPU Tenp (Int) Renote Te
J3100 G84M US000 EMCL043-5: U5500
(Wite: OxAO Read: OxAl) (Wite: Ox9E Read: O0x9F) (Wite: 0x98 Read: 0x99)
—  =12C SODIMVA SCL = —  =GPU |12CS_SCL —  =SMBUS_REMTHVBNS SCL
_ =12C SODIMVA SDA - _ =GPU 12CS SDA __ =SMBUS REMIHVENS SDA
SO- Dl VWM " B SMC " Bat t A" SMBus Co ti SMC "B" SMBus Connecti ons
13200 a ery us nnectil ons
(Wite: OxA4 Read: OxAS5)
. =PP3V42_G3H SMBUS SMC BSA . =PP3V3_S0_SMBUS_SMC B_SO
_ =12C SODIMVB_SCL =
=1 2C SODIMVB_SDA =
= - - SMC R5§87?<1 1557%81 Battery SMC R5269<1 'R5261 CPU Te
U4900 5% ?Z’ls J6950 U4900 3‘133% %,é EMC1043-5: US570
Left 1/0 SMB o ti Left 1/0 ( MASTER) M%L‘V AO-ZLI\éV (Wite: 0x16 Read: 0x17) ( MASTER) M%L‘V Ve (Wite: 0x98 Read: 0x99)
e us nnecti ons: 2| |2 2 2
J3400 « SMB_BSA CLK — SNBUS SN BSA_SCL _ =SMBUS_BATT_SCL .. .« SMB_B_SO0_CLK —u SNBUS SMC B_SO_SCL — =12C CPUTHMVBNS SCL .
ExpressCard Sl ot (See Tabl e) .- SVB_BSA_DATA .. SVBUS SNMC_BSA_SDA __ =SMBUS_BATT_SDA 4 . SVB_B_SO_DATA . SVMBUS SNC B SO_SD4 ___=12C CPUTHVENS_SDA .,
(Address deterni ned by ARP) — - BASE=T — VAKE_BASE=TRUE —
— =SMBUS_LIO SB SCL I ] ‘ L
__=SMBUS LIO SB SDA ..
n n . Left 1/0O SMBus Connecti ons: Left 1/0O Board
SMC " Managenent"” SMBus Connecti ons (Soe Tabl e)
. The bus formerly known as "Battery B" !_\vate- g;'g‘;legd_ 0x93)
| CH8- M ME SMBus Connecti ons + SEESV3 53 SNELS ST NGMT \BsE - TeP1o6 — =skws L sk sa
(Wite: 0x90 Read: 0x91) ——=SMBUS LI O SMC SDA .
- =PP3V3_S5_SMBUS SB ME SMC R5290' |'R5291 SVB
04900 1{:1723’ ‘5‘%17[5@ KXPS5- 2050:  US900
MASTER ! . Wite: 0x30 Read: Ox31
| CHS- M R5230! |'R5231 ( ) Wb, RN | (witer 0x30 Read: 0x31)
U2300 11%'02 %a%ls 1+ SMB_MEGMI_CLK o SVBUS_SMC MGMT_SCL. _ =i12c sMS sOL
(MASTER?) LA AR . SVB_MGMI_DATA . SvBUS SNC_MGMI_SDA _ =l2c SMB SDA .,
VAKE_BASE=TRUI —
o s SVB_NE_CLK __ SMBUS SB ME SCL “
— WAKE_BASE=TRUE
o 5 SVB_NE_DATA SVBUS SB_ME_SDA
— WAKE_BASE=TRUE
'
SMBus Connecti ons
SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
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=PPVCORE_S0_CPU

CPU Vol tage Sense / Filter

12118

Pl ace short

=PPVCORE_GPU_REG

Pl ace

X309 R5309
1 > CPUVSENSE I N A 98K SMC CPU VSENSE o s
near ULO0O center %/{jl/ggv 1 C5309
0z _L_¢§ 220F
—— 20%
2 6.3V
X5R
402

L GND_SMC_AVSS s 46 40 s
RC close to SMC

GPU Vol tage Sense / Filter

74 49 8 7

Pl ace short

NB GFX Current

X359 R5359
1 53 2 GPUVSENSE IN L3, SMC GPU VSENSE g e
near US000 center Wew | o535
w0z L g™3o0F
T 20%
2 6.3V
X5R
402
GND_SMC_AVSS 4 45 40 25

Pl ace RC close to SMC

Sense Filter

R5365
« ey NBGEXCORE 1 QUT 1% 3% SMC_NBGFXCORE_| SENSE .,
1%
Vi 1 C5365
402 g, 22UF

2 b
402
GND_SMC_AVSS ;5 46 49 53

Pl ace RC close to SMC
SMC_ANALOG I D oy

a0 Sl
VAKE_BASE= TRUE

MC _NBGEXCORE | SENSE

NB Core Current

Sense Filter

370
0 > NBCORE | OUT 1'W SMC_NB CO?EISENSE@
i | C5370
w02 L g 220F
—T— 20%
2 6.3V
X5R

GND_SMC_AVSS s 46 49 53
Pl ace RC close to SMC

1

Enabl es PBUS VSense di vi der

Sense Filter

CPU Current
| SL9504A
R5330
% oy CPUVOORE_| OUT _+ -W SMC_CPU_I SENSE oy s
Ca : C5330
402 —L 0 220F
1SL9504B | T, &%
R5331 X35
s o L MVP6_| MON A 93K GND_SMC_AVSS 45 46 10 s
M Pl ace RC cl ose to SMC
M- LF
45 402
GPU Current Sense Filter
R3S
s [y GPUVCORE_| QUT p -W SMC_GPU_I SENSE oy s
w1537
402 0. 22UF
—T 20%
2 6. %V
%5
GND_SMC_AVSS 45 46 40 s

Pl ace RC close to SMC

PPBUS_G3H

PBUS Vol t age Sense & Filter

gBlS
FDG5332C NL
SC70-6 —

PBUSVSENS_EN DI V,

R5316*
100K

5%
1/ 16W
MF- LF
402 5

PBUSVSENS_EN L

Rt hevani n = 4573 ohns

R5386'| |. c538

5. 49K 0. 220F
11w S T B0,
402 235

y GND_SMC_AVSS ;5 46 4 =3
Pl ace RC close to SMC

SMC_PBUS_VSENSE gy s

o =PBUSVSENS_EN
when hi gh.
DCI N Current Sense Filter Battery (PBUS) Current Sense Filter
R5380 R5390
« oy L1 O DA NI SENSE 1% 3K SMC DCI N_I SENSE oy 45 « oy L1 O BATT_| SENSE 423K SMC BATT_I SENSE s
wer i 5380 e 105390
L g 220F —L g, 220F
2 Sen’ 2 SR’
402 402
GND_SMC_AVSS s 46 40 s3 GN\D_SMC_AVSS s 46 49 53
Pl ace RC cl ose to SMC

Pl ace RC close to SMC

Sense Filter

Current Sense Calibration Crcuit

Switches in

fixed | oad on power

58 87

S0/ GPU 1. 25V Current

Sense Filter

NB 1.8V Current
w3 T340
0 T P1V8_S3_1 QUT 1 'W Kz SMC NB 1V8_| SENSE oo 4 50 [T P1V25_S0GPU_| OUT 1 'W Kz SMC_NB_1V25_1 SENSE oo 4
ey o533 WY |1C5340
402 — 0. 22UF 402 — 0. 22UF
—— 20% —— 20%
5 6.3V 5 6.3V
X5R X5R
402 402
GND_SMC_AVSS s 46 49 53 GND_SMC_AVSS 45 46 40 s
Pl ace RC close to SMC Pl ace RC close to SMC
supplies to calibrate current sense circuits

=PPVCORE_SO_CPU_REG

=PPVCORE_GPU_REG

74 49 8 7

Current

& Vol t age Sensi ng

SYNC_DATE=( MASTER)

C5327
7 _=PP5V_S0_| SENSECAL 0. 1UF
1 2

20%
10v —
CERM =
402

. gvszmrcnelzsmmga R5 13|<2 8 SYNC_MASTER=( MASTER)
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. _=PP3V3_S0_CPUCOREI SNS
R514MOO R514610 =PP3V3_S0_NBGFXCOREI SNS ,
1 2 PP3V3_ SO NBGEXI SNS_VCC 1 2
1% 4 = sRmn 1%
witw G390 it
40 12 405
\ 0. 1UF
1
X35
R5402 D
| MVP6_VO 40,25 cPUCOREI sNs P
* > AN =
NO_STUFF % = « rmy__GEXI WVP6_VO 2| -
. . .
C5403 4;5}4’ NBGEXI SNS_R1_N 1 . | NA326EA- 250
0.1 @):: CPUVCORE | QUT ey o U541 o NBGFXCORE | OUT oy, s
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nGPU GO 10 : = : = e T L M o o o0 70 NC GPU |1 2CA SCL _ GPUI12CA SOL . - B
4 GPU GPIO 11 '+ SLI_SYNC — U VCORE VI D2 VARE. BASES NO_TEST=TRUE = NC_GPU ROM CS L ____ GPUROMCS L "
T AC DET — WAKE_BASESTROE oD NC_GPU I2CA SDA _ — GPU | 2CA_SDA 7 N RORPESCLK NO_TESTSTRUE —  GpU ROM SCLK ,1
~ _GPU GPIQ 12 — = TR GRU GSTATE<1> WARE_BASE= NCLTEST=TRUE — NEFEPGRAVTSI e — GPU ROM S n
» _GPU GPIO 13 , PWRCTLO | — NQKDEUB/\«éE—OIQE PWRCTLO oo 74 12CS ties into SMBus connection page '\VRKEiBA RSO NO_TESTETRUE — &y S0 "
. GPU GPIO 14  PWR_CTL1 o U VCOQE PWRCTL 1 (12CS requires pullups even if not used) NC GPU CSYNC GPU CSYNC
7 7 —  WAKE BASE=TRUE oo 7 VARE. BASE=TRUE NO_TEST=TRUE — e
NC GPU R2 _ GPUR s
A MARE_BASE=TRUE NO_TEST=TRUE —
Config Straps N B2 e RO TESTETRE = - "
ppava U MO NG U B2 orresT=TRe = CPUB2 »
e = NC _GPU H2SYNC _ —  GPU_H2SYNC "
“MARE_BASE=TRUE NO_TEST=TRUE —
VRAM_SAMSUNG VRAM 128] NO STUFF| NO STUFF NO STUFF| NO STUFF NO STUFF| NO STUFF NC GPU V2SYNC o TEsTeTRE = GPU_V2SYNC s
R8720'| R8722'| R8724'| R8726'| R8728' R8729' R8730') R8731! R8732 G LvDs ‘URL;TAP . - TEST=TRU VDS U DATA Pes
<3> — <3>
% % % % o/ “NVARE BASE= = — 3 88
UIBHS 1B R, 5% 5 5 5 5 5 HDCP Support  BASESTRUE NOLTEST=TRUE
N{:ibgz N{:ibgz N{EA 22 N{EA 22 N{EA 22 N{EA 22 N{EA 22 N{EA 22 N{EA 22 pp HDCP '\lCWEL,VBKSDSEURUEDATAmg) NO_TEST=TRUE — LVDS U DATA N<3> e
Supported straps: NC LVDS L DATAP<3> __LVDS L_DATA P<3> 12 oo
Cc8770 | _
RANCFGO GPU M OB_D<0> + _=PP3V3_GPU HDCP 5> 10F “WARE_BASE=TRUE NO_TEST=TRUE —
" ) e NC LVDS L_DATAN<3> _ — LVDS L DATA N<3> .
RAMCEGL . GPU M OB D<1> HOCP ‘h TVARE_BASE=TRUE NO_TEST=TRUE
RAMCFG2 » _GPU_M OB _D<8> R8770" HDCP 20% TP_GPU M OA CLKOUT P . _GPU M OA CLKOUT P n
RAMCFG3 »_GPU M OB D<9> 10K | CRI Tl CAL| G = TWE78&=IM K N —
3G O_PADCFQD » _GPU M OA D<6> 13@ Voo PrSh M 08 CLKOUT — GPU M OA CLKOUT_N "
3G O_PADCFGL » _GPU_M QA D<8> 205, Us770 TP_GPU M OA CTL3 — GPU M OA CTL3 -
3G O_PADCFG2 A _GPU_M OA D<9> ATEBSPO80C VARE_BASE= TRUE- -
3G O_PADCFG3 » _GPU_M OB_HSYNC n@r—GPU 12CH SCL 6 |s Na| 7 TP GPU M QA DE _ GPU M OA DE .
PEX_PLL_EN TERM = gg ma §2> @y GPU_| 2CH_SDA 5 spa TP GPU M QA D<5.. 2> — GPU MOA D<5..2> n
71 > ~r - -
s(uBBIVSIS\JDoR PRESENT) HDCP L2l TP GPU M OA D<7> — GPU M QA D<7> n
ROV VRAM_HYNI X| NO STUFF| VRAM 256 R8771* NC_2 Inc Ne L TY:AKE;TDBLA]&M”&F&M 10> — GPUMOA D<11..1
PClI _DEVI D<2. . 0> R87120%l R87120§<1 R87120§l R87120?<l R8733* 10K G BASE=TI n — - - 10> "
1K < TP GPU M o« HSYNC — _GPU M QA HSYNC "
i M:lﬁé’ M:lﬁé’ M:lﬁé’ M:lﬁé’ “’{:4522 TP GPU M. o« VSYNC — GPU M QA VSYNC
202, 202, 202, 202, ~MARE_BASE=TI = = = "
TPGPUMGBCLKIN — GPUMOB CLKIN "
T oRE BATET =
= TPGPUMCBCLKOJTP — GPU M 0B_CLKOJT_P "
270 =PPEV3_GPU M O = TP GPU M. CB CLKOUT N _ GPUMOB CLKOUT N .,
B e s =
TPSF‘;UMTGSDE — GPU M OB DE "
R8735'] R8736'| R8737" TP GPU M OB CTL3 _ GPUMOB CTL3
1K 1K 1K MARE_BASE= TRUE = "
YRL YRL YRL TP_GPU M OB D<2> __ GPU M OB D<2> "
Straps not supported: 205 202, 202, MKE_BASES TRUE ™ -
TP GPU M OB D<7..6> — GPU M OB_D<7..6> "
SR o oo yRoAgat: P gréLAJStM OB D<11..10> _ GPUMOB D<11..10> .,
PCl _1 OBAR M OB_D< PCl _DEVI D2 » GPU_M OB _D<3> TP_GPU M OB VSYNC —_GPU M OB VSYNC n
BAR2_SI ZE M OB_DE PCl _DEVI D1 »» GPU_M OB D<5> MARE_BASE=TRUE™ —
ROMIYPE<1. . 0> M OB_VSYNC, 2 PC _DEVI DO »» GPU_M OB_D<4> . . NC GPU | FPD CLK P — GPUIFPD CLK P ,3
PCI_DEVI D<4. . 3> M OB CTL3, M OB D<11> TVDS Backdri ve Protection VARE_BASE=TRUE NO_TEST=TROE —
. NC GPU | FPD CLK N — GPU IFPD CLK N ,3
Anal og Vi deo Muix AR pAsE= TR NOTEST=TROE =
. =PP3V3_GPU_VI DEOMUX c8700 CRI Tl CAL Unused d ocks
GPU VGA R 0. 1UF B790
"7 O Y }ﬁ SI123050S 72 _GPU _XTALSSI N
w » mGPU_VGA G an | , =PP3V3_GPU TMDS =PP3V3_GPU TMDS_FET , n —GPU XTALOUTBURE
- PU VA B ‘ CRITICAL & ovT % i R8780"
Ve 10K
R8714(0)l R8741l R8742l 2 oaAl4  GPU TV C VGA R o 5 'R8790 leg\%
Pl ace Rs % %% %% 3 SZAU87OO 1 2% pt 52
near GPU %/f:l v %/f:l i %/f:l v g: E’E}E\é’
%, ab2, ab2, 5 ls18 & be 7 GPU TV_Y VGA G oo 7 o o262
6 ls2 Q
T u sic 3 o8 GPU TV COMP_VGA B 5 s e GPU_TNVDS_PVREN L =
= 10 |s2c
14 |sio oo 12 NC 3
GPU TV _C 13 |s2p INLL GPU VGA EN L o %%?D\NX-F G:)U St r apS
nn T ENLDIS —GPUVOORE EN sl o 5y ) Sordes SYNC_MASTER=( MASTER) SYNC_DATE=( MASTER)
o 73 [T GPU TV Y PAD__GN\D IR8700 74 65 [TRy—=. 'COR . [ 1] |
U TV b e 1°0K . " NOTI CE OF PROPRI ETARY PROPERTY
e | Pew FB[o0k RELNCRNGS SICD TR L5 TE o e
1 1 1 2402 9% AGREES TO THE FOLLOW NG .
R8743'| R8744'| RB745 1 1 |70 \AINTA N THE DOOLVENT 1N COnFi DENCE
Pl ace RS % % - 1 4025 Il NOT TO REPRODUCE CR COPY I T
’\kl% %1%W %1%W =
near 2155 2155 111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART
2 2 PART# QrY | DESCRI PTI ON REFERENCE DESI GNATOR(S) | CRI TI CAL BOM CPTI ON
—_ SI ZE DRAW NG NUMBER REV.
i 35351718 1 1 C, TS3V340, QUAD VI DEO SW GFN16 ug700 CRI Tl CAL - D 051-7225 A.0.0
= PART NUVBER L\ETERNATE FOR| BOM OPTI ON REF DES COMMVENTS: APPLE CO\/PLJTER I '\lc
PART NUVBER SCALE SHT OF
e 72 88
35381579 35351718 ALL (UB700)| TS3V330 alt to TS3V340




8 | 7 6 | 5 | 4 3 2 1

Page Not es

- - - Sum of peak currents: 240mMA
Power aliases required by this page: 8800 ) )
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- =PP3V3_GPU_| FPCD_| OVDD \ LYY Y L2 ,160mA peak for all pairs PP1VS_GPU | FPAB | OVDD F
- =PP3V3_GPU DAC 0402 L i §E§;_'§‘m"’g\gm=8.z m
Signal aliases required by this page: C§_87%9 ! C§,810;1: i, C§,810§ ! oM T
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GPU VCore Current Sense
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GPUVCORE_TRI P 11 |TRI P DRVL| 9 GPUVCORE _DRVL - — -2 mm 5 Pl ace near C8940 2 18A max out pUt
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2 (Y YV Ls 0. 0047uF M 13 14 2
w2 qor—SATA_A D2R N = SATA A D2R UF N 2 [|1 | l
e il 15 16 SYS_LED ANCDE (746 PLACEMENT_NOTE=PI ace C9660 cl ose to southbridge
% 17 18 PLACEMENT_NOTE=PlI ace C9661 next to C9660
RM 19 20
402
PLACEMENT_NOTE=PI ace C9665 cl ose to J9660 A 0.
PLACEMENT_NOTE=PI ace C9666 next to C9665 51650412

NOTE: SATA _UF_ nets cross DDR2 signals and
pi ck up significant noise. Conmon-node chokes
are to renove this noise from SATA signal s.
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FSB (Front-Si de Bus) Constraints

Al FSB signals with inpedance requirenments are 55-ohm singl e- ended.

PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
FSB_55S * =55_OHM_SE =55_0OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
FSB_DSTB_55S * =1:1_Dl FFPAI R =55_0OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DI FFPAI R =1:1_Dl FFPAI R
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
FSB_ADDR * =3: 1_SPACI NG ? FSB_DATA * =3: 1_SPACI NG ?
FSB_ADDR2ADDR * =2: 1_SPACI NG ? FSB_DATA2DATA * =2: 1_SPACI NG ?
FSB_ADSTB * =3: 1_SPACI NG ? FSB_DSTB * =3: 1_SPACI NG ?
FSB_ADDR2ADSTB * =3: 1_SPACI NG ? FSB_DATA2DSTB * =3: 1_SPACI NG ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
FSB_COVWON * =2: 1_SPACI NG ?
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA_TYPE | SPACI NG RULE_SET
FSB_ADDR FSB_ADDR * FSB_ADDR2ADDR
FSB_ADDR FSB_ADSTB * FSB_ADDR2ADSTB
FSB_DATA FSB_DATA * FSB_DATA2DATA
FSB_DATA FSB_DSTB * FSB_DATA2DSTB

Worst-case spacing is 2:1 within Addr bus, with 3:1 spacing to the ADSTBs.

Worst-case spacing is 2:1 within Data bus, with 3:1 spacing to the DSTBs
DSTB conpl enentary pairs are spaced 1:1 and routed as differential pairs

Desi gn Gui de recommends each strobe/signal group is routed on the sane |
Desi gn Gui de recommends FSB signals be routed only on internal |ayers.

ayer.

NOTE: Desi gn Gui de does not indicate FSB spacing to other signals, assunmed 3:1.

NOTE: Design Guide allows closer spacing if signal |engths can be shorte
SOURCE: Santa Rosa Platform DG Rev 0.9 (#20517), Sections 4.2 & 4.3

CPU Si gnal Constraints

ned.

Most CPU signals with i npedance requirenents are 55-ohm singl e- ended.
Sone signals require 27.4-ohm singl e-ended i npedance.

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

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
CPU_27P4S * Y =27P4_OHM_SE =27P4_OHM_SE =27P4_OHM_SE 7ML 7ML
CPU_55S * Y =55_OHM _SE =55_OHM _SE =55_OHM_SE =STANDARD =STANDARD
NOTE: 7 mi|l gap is for VCCSense pair, which
SPACI NG_RULE_SET LAYER LINE-TO LI NE SPACING |  WEI GHT Intel says to route with 7 m| spacing w thout
U 2Tl N =21 1_SPACI NG 5 specifying a target differential inpedance.
CPU_COWP * 25 ML ?
CPU_GTLREF . s ML ? DG recommends at |east 25 mils, >50 nmils preferred
CPU_I TP * =2: 1_SPACI NG ?
CPU_VCCSENSE * 25 ML ?

CPU / FSB Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

> ESB_cowm ESB_55S ESB_COMVON ESB BREQO_L

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

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

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

[ FESB CPURST_L ESB_55S ESB_COMVON FSB_CPURST_L
[ESB_DATA_GROUPO ESB_55S ESB_DATA FSB D L<15..0>
[ ESB_DATA_GROUPO ESB_55S ESB_DATA FSB_DI NV_L<0>
[ FESB_DSTBO ESB_DSTR_55S | FSB_DSTB FSB DSTB L_P<0>
f— ESB DSTB 55S | ESB DSTB FSB_DSTB_L_N<0>
[ ESB_DATA_GROUP1 ESB_55S ESB_DATA FSB D L<31..16>
[O—ESB_DATA GROPI ESB 55S ESB_DATA FSB_DI NV_L<1>
[—ESB_DSTR1 ESB _DSTB_55S | FSB_DSTB FSB DSTB_L_P<1>
— ESB_DSTB 55S | FSB DSTB FSB_DSTB L_N<1>
[—>ESB_DATA_GROUP2 ESB _55S ESB_DATA FSB D L<47..32>
[O—ESB_DATA GROUP? ESB 55S ESB_DATA FSB DI NV_L<2>
[ FESB DSTB2 ESB_DSTB_55S | FSB_DSTB FSB _DSTB_L_P<2>
— ESB_DSTB 55S | FSB DSTB FSB_DSTB_L_N<2>
[ ESB_DATA_GROUP3 ESB_55S ESB_DATA ESB D L<63..48>
[_ESB_DATA_GROUP3 ESB_55S ESB_DATA FSB DI NV_L<3>
[ FESB DSTB3 ESB_DSTR_55S | FSB_DSTB FSB DSTB L_P<3>
f— ESB DSTB 55S | ESB DSTB FSB_DSTB_L_N<3>
[ ESB_ADDR_GROUPO ESB_55S ESB_ADDR FSB A L<16..3>
[ESB_ADDR GROUPO ESB_55S ESB_ADDR FSB_REQ L<4..0>
[—ESB_ADSTBO ESB_55S ESB_ADSTB FSB_ADSTB_L<0>
[ ESB_ADDR_GROUP1 ESB_55S ESB_ADDR ESB A L<35..17>
[>ESB_ADSTRL ESB 55S ESB_ADSTB FSB_ADSTB_L<1>
O CPUIERR L CPU 55S CPU | ERR L

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

[ CPU EROM SB CPU_55S CPU_| NTR

[ CPU EROM SB CPU_55S CPU_NM

[ CPU EROM SB CPU_55S CPU_A20M L

[ CPU FROM SB CPU_55S CPU _DPSLP_L

[ CPU EROM SB CPU_55S CPU_| GNNE_L

O CPUINTL CPU 55S CPU INIT L

[ CPU EROM SB CPU 55S CPU SM _L

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

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

> (See above) CPU_55S CcPU_2TOL NB_BSEL<0>

O CPUBSELL CPU_55S CcPU_2TOL CPU_BSEL<1>

> (See above) CPU_55S CcPU_2TOL NB_BSEL<1>

[ CPU BSEL2 CPU_55S CcPU_2TOL CPU_BSEL<2>

— (See above) CPU_55S CcPU_2TOL NB_BSEL <2>

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

- CPu caw CPU_27P4S CPU_CavP CPU_COVP<0>

S XDP_TDl CPU_55S CcPU_L TP XDP_TDI

> XDP_TDO CPU 55S CPU | TP XDP_TDO

> XDP_TMS CPU 55S CPU | TP XDP_TMS

> XDP_TCK CPU_55S CcPU_I TP XDP_TCK

[ XDP_TRST_L CPU 55S CPU | TP XDP_TRST_L

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

— CLK_FSB 100D | G K FSB XDP_CLK N

> (ESB_CPURST 1) | ceysss cPy I TP XDP_CPURST_L

[ — CPU 55S CPU 2TOL CPU VI D<6. . 0>
[ CPU 55S CPU 2TOL | \WP6_VI D<6. . 0>
[ CPU_VCCSENSE CPU_27P4AS cpy veesense | CPU_VCCSENSE P
[ CPU_VCCSENSE CPU 27PAS cpy veesense | CPU_VCCSENSE N
o CPU_27P4S cPu_veesense | | MWP6_VSEN P
— CPU 27P4S cpy_vecsense | | MWP6_VSEN N
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PCl - Express / DM Bus Constraints

PHYSI CAL_RULE_SET

LAYER ALLON

N LAYE%JTE M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PCl E_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
DM _100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
PCl E * 20 ML ?
DM * 20 ML ?

SOURCE: Sant

Vi deo Si gnal

a Rosa Platform DG Rev 1.0 (#211
Constraints

12), Sections

7.2, 9.2 & 10.5

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
LVDS_100D * =100_cHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
CRT_50S * =50_OHM SE =50_OHM _SE =50_OHM SE =50_OHM_SE =STANDARD =STANDARD
CRT_55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM_SE =STANDARD =STANDARD
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
LVDS * 20 ML ?
CRT * 25 ML ? DG Says 40 mi| spacing m ni mum
CRT_2CRT * 20 ML ?
CRT_SYNC * 25 ML ? DG Says 30 mi| spacing m ni mum
CRT_SYNC2SYNC * 20 ML ?
TVDAC * 25 ML ? DG Says 40 mi| spacing m ni mum
TVDAC_2TVDAC * 20 ML ?
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
CRT CRT * CRT_2CRT
CRT_SYNC CRT_SYNC * CRT_SYNC2SYNC
TVDAC TVDAC * TVDAC_2TVDAC

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

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

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

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

i npedence.

15% from GMCH to first term nation resistor.

Sections

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

15% si ngl e- ended i npedence.

8.1 - 8.3.

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

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

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

f— DM _100D DM DM _S2N N<3. . 0>
O—Lvbs A ak LVDS_100D LVDS LVDS A CLK P

O LVDS A OK LVDS_100D LVDS LVDS A CLK N

[ LVDS A DATA LVDS_100D LVDS LVDS A DATA P<2..0>
[ LVDS A DATA LVDS 100D LVDS LVDS A DATA N<2..0>
[ LVDS A DATA3 LVDS_100D LVDS LVDS A DATA_ P<3>
[ LVDS A DATA3 LVDS_100D LVDS LVDS A DATA N<3>
O Lws B ak LVDS_100D LVDS LVDS B CLK P

OO LS B ak LVDS_100D LVDS LVDS B CLK N

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

[ CRT_TVO | REE CRT CRT_TVO | REF

> CRT_RED CRT_50S CRT CRT_RED

[ CRT_GREEN CRT_50S CRT CRT_GREEN

[ CRT_BLUE CRT_50S CRT CRT_BLUE

[ CRI_SYNC CRT_55S CRT_SYNC CRT_HSYNC R

[ CRT_SYNC CRT_55S CRT_SYNC CRT_VSYNC R

> TV.ADAC CRT_50S TVDAC TV_A _DAC

> TV.B DAC CRT_50S TVDAC TV_B_DAC

D IV.CDAC CRT_50S TVDAC TV_C DAC

NB Constrai nts
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DDR2 Menory

Bus Constraints

Menory Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM 45S * =45_OHM SE =45_OHM SE =45_OHM SE =45_OHM SE =STANDARD =STANDARD
MEM 55S * =55_OHM _SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
MEM_70D * =70_0MM DI FF | =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF =70_OHM DI FF
MEM 85D * =85_OHM DI FF | =85_OHM DI FF =85_OHM DI FF =85_OHM DI FF =85_CHM DI FF =85_OHM DI FF

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET

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

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

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

MEM_DATA2DATA * =1.5: 1_SPACI NG ?

NEM_DATAZ MEM * =3 1_SPAO NG 2 NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
VEM_DQS2MEM * =3: 1_SPACI NG ? MEM CVD MEMLGLK . MEM_ CVD2VEM
NEM 20THER . 25 ML 5 MEM_CVD MEM _CTRL * VEM_CMVD2MEM

MEM_CVD MEM_CMVD * VEM_CMD2CVD
MEM_CMVD MEM_DATA * VEM_CMD2NMEM
MEM_CVD MEM DQS * VEM_CMVD2MEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET
MEM_CTRL MEM_CLK * MEM_CTRL2MEM
MEM_CTRL MEM_CTRL * MEM_CTRL2CTRL
MEM _CTRL MEM_CMVD * MEM_CTRL2NMEM
MEM_CTRL MEM_DATA * MEM_CTRL2MEM
MEM_CTRL MEM_DQS * MEM_CTRL2NMEM
NET_SPACI NG_TYPE1 | NET_SPACI NG TYPE2 | AREA _TYPE | SPACI NG RULE_SET
MEM_DATA MEM_CLK * MEM_DATA2NEM
MEM_DATA MEM_CTRL * MEM_DATA2NMEM
MEM_DATA MEM_CMVD * MEM_DATA2NMEM
MEM_DATA MEM_DATA * MEM_DATA2DATA
MEM_DATA MEM_DQS * MEM_DATA2NMEM

NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
MEM_CLK * * MEM_20THER MEM_DQS MEM_CLK * VEM_DQS2MEM
MEM_CTRL * * MVEM_20THER MEM_DQS MEM_CTRL * VEM_DQS2MEM
MEM_CVD * * MVEM_20THER MEM_DQS MEM_CMVD * VEM_DQS2MEM
MEM_DATA * * VEM_20THER MEM_DQS MEM_DATA * VEM_DQS2MEM
MEM_DQS * * MVEM_20THER MEM_DQS MEM_DQS * VEM_DQS2MEM

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

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

Section 6.2

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

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

O MEMA OD MEM 55S MEM_CMVD MEM A VE L

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

S MEMA DML MEM 55S MEM_DATA MEM A _Dik1>

O MEM A D MEM 55S MEM_DATA MEM A _Dik2>

O MEMA DVE MEM 55S MEM DATA MEM A DWMK3>

S MEMA Dt MEM 55S VEM DATA NMVEM A _Divk4>

O MEMA DVE MEM 55S MEM_DATA MEM A DIVK5>

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

S MEMA DM MEM 55S MEM_DATA MEM A_DMK7>

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

O MEMB QD MEM 55S VEM CVD NMEM B_CAS L

O MEMB QD MEM 55S MEM CAVD MEM B_WE_L

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

— MEM 55S MEM_DATA MEM B_Dik1>

f— MVEM 555 VEM DATA MEM B_Dvk2>

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

— MEM 55S MEM_DATA NMVEM B_Divk4>

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

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

— MEM 55S MEM_DATA NMVEM B_DIMK7>

[ MEM B_DQS0 MEM 85D MEM DQS MEM B DQS P<0>
[ MVEM 85D MVEM DQS MEM B_DQS N<0>
O MEM B DOS1 MEM 85D MEM DQS MEM B_DQS_P<1>
— MEM 85D MEM DQS NMVEM B_DQS N<1>
MM B_DOS2 MEM 85D MEM DQS MEM B_DQS_P<2>
- MEM 85D MEM DQS MEM B_DQS_N<2>
O MM B DGS3 MEM 85D MEM DQS MEM B DQS P<3>
[ MVEM 85D MVEM DQS MEM B_DQS N<3>
> MM B Ds4 MEM 85D MEM DQS MEM B_DQS_P<4>
- MEM 85D MEM DQS NMVEM B_DQS_N<4>
O MEM B DQSS MEM 85D MEM DQS MEM B DQS P<5>
[ MVEM 85D MVEM DQS MEM B_DQS N<5>
O MEM B DCS6 MEM 85D MEM DQS MEM B DQS P<6>
[ MVEM 85D MVEM DQS MEM B_DQS N<6>
O MEM B DQS? MEM 85D MEM DQS NMVEM B_DQS_P<7>
— MEM 85D MEM DQS NMVEM B_DQS N<7>
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Interface Constrai nts

LAYER

ALFON RUTE | M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

PHYSI CAL_RULE_SET ONTDAYERY
| DE_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SATA_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SATA_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

| DE

=1. 8: 1_SPACI NG

SATA

20 ML

SOURCE: Santa Rosa Pl a

HD Audi o

I nt

tformDG Rev 1.0 (#21

112), Sections

erface Constraints

10.7 & 10.9

PHYSI CAL_RULE_SET

LAYER

ALFON BRUTE | M NI MUM LI NE W DTH

ON LAYER?

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

HDA_55S

*

=55_OHM_SE

=55_OHM SE

=55_OHM_SE

=55_OHM_SE

=STANDARD

=STANDARD

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

HDA

=1. 8: 1_SPACI NG

?

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

Interface Constrai nts

USB 2.0

Section 10.9.1

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER? M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

USB_60S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM_SE =STANDARD =STANDARD
USB_90D * =90_OHMDIFF | =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF =90_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT
UsB * 20 ML ?
USB_2CLK * 25 ML ? DG says m ni mum spacing 50 mils to cl ocks

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

Section 10.13.2

Internal I nterface Constraints

PHYSI OO\L?RULEisET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
SMB_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD
SPI _55S * =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =55_0OHM_SE =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

SvB

=3: 1_SPACI NG

SPI

=1. 8: 1_SPACI NG

SOURCE: Santa

Platform DG Rev 1.0 (#21112),

Section 10.17

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

[ LDE PDD LDE_55S LDE | DE_PDD<15. . 0>
> LDE_PDA LDE_55S LDE | DE_PDA<2. . 0>
[ LDE_PDCS | DE_55S | DE | DE_ PDCS1_L
L DE_PDCS LDE_55S LDE | DE_PDCS3_L
O LDE aNTL | DE_55S | DE I DE_PDI OV L
O |DEPDICRL | DE_55S | DE | DE_PDI OR L
L DE_ONTL | DE_55S L DE | DE_PDDACK_L
O LDE aNTL | DE_55S | DE | DE_PDDREQ
L DE_PDI ORDY LDE_55S LDE | DE_PDI ORDY
[ LDE 1 RQI4 | DE_55S | DE I DE | RQL4

S LDERST L | DE_55S | DE ODD _RST_5VTOL_L
[ SATA_A_R2D SATA_100D SATA SATA A R2D C P
- SATA_100D SATA SATA A R2D C N
f— SATA_100D SATA SATA A R2D P
f— SATA_100D SATA SATA A R2D N
[ SATA_A 2R SATA_100D SATA SATA_A D2R P
f— SATA_100D SATA SATA A D2R N
f— SATA_100D SATA SATA A D2R C P
[ SATA_100D SATA SATA A D2R C N
[ _SATA B R2D SATA_100D SATA SATA B_R2D C P
[ SATA_100D SATA SATA B R2D C N
f— SATA_100D SATA SATA B_R2D P
f— SATA_100D SATA SATA B _R2D N
[SATA B 2R SATA_100D SATA SATA B_D2R P
f— SATA_100D SATA SATA B _D2R N
f— SATA_100D SATA SATA B D2R C P
— SATA_100D SATA SATA B D2R C N
[O_SATA_C R2D SATA_100D SATA SATA C R2D C P
[ SATA_100D SATA SATA C R2D C N
[ SATA_100D SATA SATA C R2D P
[ SATA_100D SATA SATA C R2D N
[O_SATA_C 2R SATA_100D SATA SATA C D2R P
[ SATA_100D SATA SATA C D2R N
f— SATA_100D SATA SATA C D2R C P
— SATA_100D SATA SATA C D2R C N
[ SATA_RBIAS SATA_55S SATA RBI AS

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

[ HDA_55S HDA HDA_SYNC R

[ HDARST L HDA_55S HDA HDA RST L

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

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

o HDA_55S HDA HDA SDOUT_R
[ USB EXTA USB_90D USB USB_EXTA P

— USB_90D USB USB_EXTA N

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

[— USB_90D USB USB_M NI _N

[ USB EXTD USB_90D USB USB_EXTD P

— USB_90D USB USB_EXTD_N

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

[— USB_90D USB USB_BT_N

[ UsB TPAD USB_90D USB USB_TPAD_P

f— USB 90D UsB USB_TPAD N

> UsB IR USB_90D USB USB IR P

— USB_90D USB USB_IR N

[ USB EXTB USB_90D USB USB_EXTB_P

— USB_90D USB USB_EXTB_N

[ USB_EXCARD USB_90D USB USB_EXCARD P
[ USB_90D USB USB_EXCARD N
[ UsB EXTC USB 90D USB USB EXTC P
[— USB_90D USB USB_EXTC N

[ USB REIAS USB_60S USB_RBI AS

O SMB SB sa SMB_55S SMB SMB_CLK

[ SMB_SB SDA SMB_55S SMB SMVB_DATA

[ SMB_SB ME SO SMB_55S SMB SMB_ME _CLK

[ SMB_SB_ME_SDA SMB_55S SMB SMB_NME _DATA
[ SPL_saK SPI_55S SPL SPI _SCLK_R
f— SPL_55S SPI SPI _SCLK

[ SPI_55S SPI SPI _A SCLK R
- SPL_55S SPI SPI_B SCLK_R
S SPL_sl SPI_55S SPL SPI_SI _R

[ SPL_55S SP SPI _SI

- SPI_55S SPL SPI_A SI _R

f— SPL_55S SPI SPI_B SI_R

> SPL_so SPI_55S SPL SPI _SO

[ SPL_55S SPI SPI_A SO R

- SPI_55S SPI SPI _B SO

- SPL_55S SPI SPI_B SO R
O—SPLCELO SPL_55S spI SPI _CE R L<0>
[— SPL_55S SP SPI _CE L<0>
O—SPL_CE L1 SPI_55S SPL SPI _CE R L<1>
[— SPL_55S SP SPI _CE L<1>

SB Constraints (1 of 2)

SYNC_MASTER=T9_NOVE

SYNC_DATE=01/ 17/ 2007

NOTI CE OF PROPRI ETARY PROPERTY

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

PLE COVKK%TER' INC. THE POSSESS

PROPERTY OF AP
AGREES TO THE FOLLOA
| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE
111 NOT TO REVEAL OR

OR COPY I T
PUBLI SH | N WHOLE OR PART

OR

¢ APPLE COVPUTER I NC.
) SCALE

ST ZE

D

DRAW NG NUVBER
051-7225

REV.

A 0.0

NONE 82

SHT OF

88

2

1




8

7

6

N

PCl

Bus Constraints

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

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

PCl

=2: 1_SPACI NG

?

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21

Controller Link (AMI) Constraints

112), Sections 10.18.1 & 10.

19

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
CLI NK_55S * =55_OHM SE|  =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD
CLINK_12M L * =STANDARD 12 MLS 5 MLS 300 M LS =STANDARD =STANDARD

SPACI NG_RULE_SET

LI NE- TO- LI NE SPACI NG

CLI NK

=1. 8: 1_SPACI NG

CLI NK_VREF

12 MLS

SOURCE: Santa Rosa Platform DG Rev 1.0 (#21

Et her net

(Yu

112), Sections 10.27.1.5-7,

kon) Constraints

10.29 & 10.30

PHYSI CAL_RULE_SET

LAYER

ALLON ROUTE
ON LAYER?

M NI MUM LI NE W DTH

M NI MUM NECK W DTH | MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

ENET_100D

*

=100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF =100_OHM DI FF

=100_OHM DI FF

=100_OHM DI FF

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

ENET_MDI

25 MLS

?

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

Sections 10.27.1.5-7,

10.29 & 10.30

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG

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

> Pd_AD19 PCl_55S PCl PCl _AD<19>

> Pd_AD20 PCl_55S PCl PCl _AD<20>

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

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

> PO_CNTL PCl_55S PCl PCl _DEVSEL_L

> Pa_CnTL PCl_55S PCl PCl _PERR L

O PO_LOCK L PCl_55S PCl PCl _LOCK L

[ PCL_CONTL PCl _55S pCl PCl _SERR L

PO _CNTL PCl_55S PCl PCl _STOP_L

> PO _CNTL PCl_55S PCl PCl _TRDY L

S Pa_onTL PCl_55S PCl PCl _FRAME L

> PO_EWREQL PCl_55S pCl PCl _FWREQ L

O PO_EWGNT L PCl_55S PCl PCl _FWGNT L
[O—PQ_REQI_L PCl_55S PCl PCl _REQL_L

O PCO_GNT1_L PCl_55S PCl PCl _GNT1_L

PO _REQ@_L PCl_55S PCl PCl_REQ2 L

PO _aN2 1L PCl _55S pCl PCl _GNT2_L

O LNT_PIRQA L PCl_55S PCl INT_PI RQA L

O LNT_PIRGB L PCl_55S PCl INT_PI ROB_L

> LN PIRC L PCl_55S PCl INT_PIRQC L

O LNT_PIRQD L PCl_55S PCl INT_PIRQD L

O LNT_PIRGE_ L PCl_55S PCl INT_PI RQE L

> LNL_PIRGE L PCl_55S PCl INT_PI ROQF_L

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

[ PCI E_100D PCIE PClE A D2R N

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

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

f— PCIE_100D PCLE PClE FW D2R N

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

O CLINK N8 CLINK_55S CLINK CLINK NB CLK

O CLINK N8 CLINK_55S CLINK CLI NK_NB_DATA

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

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

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

[ ENET_100D ENET_MDI ENET_MDI _N<1>

O ENET_MDI ENFT_100D ENET_MDI ENET_MDI _P<2>

[ ENET_100D ENET_MDI ENET_MDI _N<2>

O ENET_MDI ENFT_100D ENET_MDI ENET_MDI _P<3>

[ ENET_100D ENET_MDI ENET_MDI _N<3>
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Cl ock Signal Constraints Cl ock Net Properties

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP ELECTRI CAL CONSTRAI NT SET PHYSI CALNEF,TYPSEPAO NG
CLK_FSB_100D * =100_cHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF o«sosicpu — K o 1000 | K rem CK505 CPUO P
CLK_PCI E_100D * =100_CHM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF g CK505_CPU CLK_FSB_100D | GLK_ESB CK505_CPUWO_N 20 30
CLK_MED 55S B =55_OHM SE| =55_OHM SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD [O—505 N CLK_FSB_100D QK FSB CK505_CPUL_P 2 %0
- [ CK505_NB CIK FSB 100D | CIK ESB CK505_CPU1_N 26 30
CLK_SLOW 558 * =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD > CK505_I TP CLK_FSB_ 100D | CLK_FSB CK505_CPU2_| TP_SRC10_P , 5
S CK505_LTP CLK_FSB 100D | CIK ESB CK505_CPU2 | TP_SRC10 N , 5
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT [ CK505_PCI FO Cl K _MED 55S O K_NED CK505_PCIFO_CLK | TPEN 5 5
K FsB N p—— 5 [ CK505_POLE1 CLK_NMED 55S Ol K_NED CK505_PCl F1_CLK 20 30
— K505 Pa1 CLK_NMED 55S L K_NED CK505_PCl1_CLK 20 30
CLK_PCI E * 20 ML ? [ CK505_PAI2 G K_MED 55S A K_NED &ggg Eg: g &ﬁ 20 30
N > CK505_PCl 3 CLK_NED 55S CGLK_NED 29 30
CLK_MED 20 ML ! g CK505_PCl 4 CLK_NMED 55S L K_NED CK505_PCl 4_CLK 20 30
CLK_SLOW * 10 ML ? [ CKs05_PAIS CLK_MED 55S A K_NED CK505_PClI 5 CLK FCTSEL 5 5
. : (CPU BSELO0) CLK_NED_55S CLK_NED CK505_48M FSA 20 30
SOURCE: Santa Rosa Platform DG Rev 1.0 (#21112), Sections 14.1 14. 6 g (CPU_BSEL2) QK veD ses | QK MED CK505 REFO ESC o
[ CK505_DOT96 CK PCE 100D | K PO E CK505_DOT96_27M P 20 30
[ CK PCIE 100D | K PO E CK505_DOT96_27M N 20 30
[ CK505_LVDS CIK PCIE 100D | GIK PO E CK505_LVDS P 20 30
[ CK PCE 100D | K POE CK505_LVDS N 20 30
[ CK505_SRCI CLK_PCLE 100D | QLK PCIE CK505_SRC1_P 20 30
[ CK PCIE 100D | K PO E CK505_SRC1_N 20 30
[ CK505_SR® CK PCIE 100D | K PO E CK505_SRC2_P 20 30
— CK PCE 100D | K PO E CK505_SRC2_N 20 30
[ CK505_SR®3 CK PCIE 100D | K PO E CK505_SRC3_P 20 30
[ CK PCOE 100D | K POE CK505_SRC3_N 20 30
[ CK505_SRC4 CIK PCIE 100D | GIK PO E CK505_SRt4_P 26 30
[ CK PCE 100D | K PO E CK505_SRC4_N 20 30
[ CK505_SRCS CK PCIE 100D | K PO E CK505_SRC5_P 20 30
[ CK PCE 100D | K PO E CK505_SRC5_N 20 30
[ CK505_SRGh CK PCE 100D | K POE CK505_SRC6_P 20 30
[ CK PCE 100D | K PO E CK505_SRC6_N 20 30
[ CK505_SRCZ CK PCIE 100D | K PO E CK505_SRC7_P 20 30
[ CK PCE 100D | K PO E CK505_SRC7_N 20 30
[ CK505_SRCS CK PCE 100D | K PO E CK505_SRC8_P 20 30
[ CK PCE 100D | K PO E CK505_SRC8_N 20 30
o (CK505_CPU) CIK ESB 100D | CIK ESB ESB CLK CPU P 10 30
——(CK505_CPU) QLK ESB 100D | QLK _ESB FSB_CLK_CPU N 10 30
> (CK505_NB) QLK _ESB 100D | QLK _ESB FSB_CLK_NB_P 714 3
——(CK505_NB) QLK ESB 100D | QLK _ESB FSB_CLK_NB_N 714 3
——(CK505_1 TP) QLK ESB 100D | QLK _ESB XDP_CLK_P 13 30 79
> (CK505_1 TP) QLK ESB 100D | QLK _ESB XDP_CLK_N 13 30 79
—(CK505_PCl FQ) A K_NMED 558 A K_NED PCl _CLK33M LPCPLUS 730 47
—(CK505_PCl F1) A K_NMED 558 A K_NED PCl _CLK33M SB 24 30
——(CK505_PCl 1) QL K_NMED 558 A K_NED PCl _CLK33M FW 0 38
—(CK505_PCl 2) CLK_MED_55S CLK_NED PCl _CLK33M TPM
—>(CK505_PCl 3) CLK_MED 55S Ol K_NED PCl _CLK33M SMC 0 a5
CK505 PCl 4 is project-specific
CK505 PCI5 is project-specific
[ (CPU BSELO0) Cl K _MED 55S ClK_VED SB_CLK48M USBCTLR 25 30
o (CPU_BSEL2) CLK_MED 55S L K_VED SB _CLK14P3M Tl MER 25 30
—>(CPU _BSELQ) CLK_NMED 55S CLK_NED CK505_FSA 20
—(CPU BSEL 2) CLK_MED 55S Ol K_NED CK505_FSsC 0
—(CK505_DOT96) CK PCIE 100D | CIK PO E NB_CLK96M DOT_P 7
—>—(CK505_DOT96) CK PCIE 100D | CIK PO E NB_CLK96M DOT_N 7
——(CK505_1L VDS) QK POE 100D | QK PAE NB_CLK100M DPLLSS P 722 30
— (CK505_LVDS) CIK PCIE 100D | GIK PO E NB_CLK100M DPLLSS N 722 30
——(CK505_SRC1) CLK_PCIE_ 100D | LK PCIE PEG CLK100M P 0
> (CK505_SRC1) QK POE 100D | G K PAE PEG CLK100M N .
> (CK505_SRC2) CK PCIE 100D | K PO E SB CLK100OM DM _P 24 30
—>(CK505_SRC2) CK PCE 100D | K PO E SB CLK100M DM _N 24 30
> (CK505_SRC3) QK POE 100D | G K PAE PCl E_CLK100M EXCARD P 5 54
> (CK505_SRC3) QK POE 100D | G K PAE PCl E_CLK100M EXCARD N 5 a4
o (CK505_SRC4) CIK PCIE 100D | GIK PO E SB _CLK100M SATA P 23 30
— (CK505_SRC4) CIK PCIE 100D | GIK PO E SB_CLK100M SATA N 23 30
> (CK505_SRCh) QK POE 100D | G K PAE NB_CLK100M PCI E P 7 16 30
> (CK505_SRCh) CLK_PCIE_ 100D | LK PCIE NB_CLK100M PCI E_N 716 30
— (CK505_SRCH) CIK PCIE 100D | GIK PO E PCIE CLKIOOM M NI _P 30 34
> (CK505_SRCH) CLK_PCIE_100D | LK _PCIE PCI E CLK100M M NI _N 30 aa
CK505 SRC7 is project-specific
[ (CK505_SRC8) CK PCE 100D | K PO E PCl E_CLK100M ENET_P 0 35
> (CK505_SRC8) QK POE 100D | G K PAE PCl E_CLK100M ENET_N 20 35
SMC SMBus Net Properties
NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ SMBUS_SMC A S3 SO SMB_55S SMB SMBUS_SMC A S3_SCL s
[ SMBUS SMC A S3_SDA_ | SMB 55S SMB SMBUS SMC A S3_SDA 48
SMBUS SMC B SO_SCIL | SMB 55S SMB SMBUS SMC B _SO0_SCL . n
g SMBUS SMC B SO_SDA | SMB 55S SMB SMBUS SMC B _SO_SDA w C:l OCk & S'VC ConSt ral nts
SMBUS SMC 0_SO_SCL | SMB 55S SMB SMBUS_SMC 0_S0_SCL "
g AL M0 s0_soa | sveses . SVBUS SMC 0 SO SDA . SYNC_NMASTER=T9_NOMVE SYNC_DATE=01/ 17/ 2007
[ SMBUS_SMC BSA SO SMB_55S SMB SMBUS SMC BSA SCL s NOTI CE OF PROPRI ETARY PROPERTY
[ SMBUS_SM: BSA_SDA SMB 555 SMB SMBUS SMC BSA SDA 48
[ SMBUS_SMC_MGMI_SQL SMB_55S SMB SMBUS SMC MGMT_SCL 8 PRG 'E?e??qu'\ﬂg&%ﬂ%n%ﬂw e PosERSeaR AR
[ SMBUS_SMC MGMI_SDA | SMB 55S SMB SMBUS_SMC_MGMT_SDA s AGREES TO THE FOLLOA'NG
| TO MAI NTAIN THE DOCUMENT | N CONFI DENCE
Il NOT TO REPRODUCE OR COPY | T
111 NOT TO REVEAL OR PUBLI SH I N WHOLE OR PART

SIZE DRAW NG NUMBER REV.
D 051- 7225 A 0.0
@ APPLE COVPUTER | NC.
SCALE SHT OoF
NORE 84 88

8 7 6 5 4 3 | 2 1
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FireWre Interface Constraints FireWre Net Properties
PHYSI CAL_RULE_SET LAYER AFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP ELECTRI CAL TRAI NT SET PHYSI OQLNELTYF;EPAO NG
FW 55S * =55_OHM _SE =55_OHM _SE =55_OHM _SE =55_OHM _SE =STANDARD =STANDARD Fwo ot Fwess tw FW LI NK<7. . 0>
FW 110D * =110_CHM D FF| =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF =110_OHM DI FF S EwD I EW 55S EwW FW CTL<1. . 0>

OD—Ewilak O K_MED 55S O K_MED CLKFW LI NK_LCLK
- Cl K _MED 55S L K_VED CLKFW PHY_LCLK 38 39

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

FW * =2: 1_SPACI NG ? o CLK_MED 55S CLK_MED CLKFW PHY_ PCLK
WP . —3: 1 SPACI NG > O EWLKON EW 55S EW FW LKON
= i i [ EW 55S EW FW LKON R
> FWLPS EW 55S EW FW LPS 38 39
[O—EWLREQ EW 55S EW FW LREQ 38 39
[O—EWPINT EW 55S EW FW Pl NT 38 39
[ EWPHY_CL K98P304M XI_| O K_NED 55S CLK_NED CLK98P304M FW XI _R
— QL K_MED 55S QL K_MED CLK98P304M FW XI
> EWo_TPA EW 110D EW TP FW O_TPA P 30 a1
[O—Ewo_TPA EW 110D EW TP FWO_TPA N 0 41
—Ewo_TPB EW 110D EW TP FWO_TPB P 0 41
> EWo_TPB EW 110D EW TP FW O_TPB_N 30 a1
[CO—EW1 _TPA EW 110D EW TP FW1 TPA P 9 41
[O—EW1_TPA EW 110D EW TP FW1 TPA N 0 41
[O—EwW1_TPB EW 110D EW TP FW1 _TPB P 0 41
O—EwW1 _TPR EW 110D EW TP FW1 TPB N 0 41
Port 2 Not Used

FireWre Constraints
SYNC_NMASTER=T9_NOVE SYNC_DATE=01/ 17/ 2007
NOTI CE OF PROPRI ETARY PROPERTY

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

| TO MAINTAIN THE DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T

111 NOT TO REVEAL OR PUBLISH | N WHOLE OR PART

SIZE DRAW NG NUMBER REV.
D 051- 7225 A 0.0
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) SCALE SHT oF
NONE 85 88

8 7 6 5 4 3 | 2 1




8

7

6

5

4

3

2

GDDR3 Fr ane

Buf f er

Si gnal

Constraints

GDDR3 FB A/

B Net

Properties

PHYSI CAL_RULE_SET LAYER &L%E%FE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
GDDR3_40R50SE * =50_0HM SE =40_OHM SE =50_OHM SE 12.7 MM =STANDARD =STANDARD

GDDR3_50SE * =50_0HM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD

GDDR3_80D * =80_OHM.DI FF | =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF =80_OHM DI FF
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEI GHT

GDDR3_CLK * =2.5:1_SPACI NG ?

GDDR3_CMD * =2.5:1_SPACI NG ?

GDDR3_DATA * =2.5:1_SPACI NG ?

GDDR3_DQS * =2.5:1_SPACI NG ?

Vi deo Si gnal

Constraints

PHYSI CAL_RULE_SET LAYER

ALLON ROUTE
N

CAYER? M NI MUM LI NE W DTH

M NI MUM NECK W DTH

MAXI MUM NECK LENGTH

DI FFPAI R PRI MARY GAP

DI FFPAI R NECK GAP

TMDS_100D * =100_0HM DI FF| =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF | =100_OHM DI FF
VGA_50S * =50_OHM SE =50_OHM SE =50_OHM SE =50_OHM SE =STANDARD =STANDARD
VGA_55S * =55_OHM SE =55_OHM SE =55_OHM SE =55_OHM SE =STANDARD =STANDARD

SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT

TVDS * 20 ML ?
VGA * 20 ML ?
VGA_SYNC * 20 ML ?

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
O FBAQKEP GDDR3_80D GDDR3_CLK FB A CLK P<0>
— GDDR3_80D GDDR3_C1 K FB_ A CLK N<O>
O FBBAKEP GDDR3_80D GDDR3_CLK FB_A CLK P<1>
— GDDR3_80D GDDR3_CLK EB_A CLK N<1>
> EB_AB QD GDDR3_40R50SE | GDDR3_ CMD EB_A MA<1.. 0>
[O—FB_AB D CGDDR3_40RS0SE | cbbRa_avp | FB A VA<11. . 6>
> EB_AB_QVMD GDDR3_40R50SE | GDDR3_CMD FB_A BA<2..0>
> EB_AB QD GDDR3_40R50SE | GDDR3_ CMD FB A RAS L
[O—FB_AB WD GDDR3_40R50SE | GDDR3_CMD FB_A CAS L
> EB_AB QD GDDR3_40R50SE | GDDR3_ CMD FB A VW L
> EB_AB_CMD PD GDDR3_40R50SE | GDDR3_ CMD FB_A CKE
[O—FB_AB WD GDDR3_40R50SE | GDDR3_CMD FB_A CSO_L
> FEB_AB GMD PD GDDR3_40R50SE | GDDR3_CMVD FB_A DRAM RST
> FBA QD GDDR3_50SE GDDR3_CMD FB_A LMA<S5..2>
O—FBB QD GDDR3_50SE GDDR3_CMVD FB_A UMA<S. . 2>
O—FB_A WGs0 GDDR3_50SE GDDR3_DQS FB_A WDQS<0>
[O—FB_A WnGsl GDDR3_50SE GDDR3_DQS FB_A WQS<1>
[—FBA W2 GDDR3_50SE GDDR3_DQS FB_A WOQS<2>
[O—FB.A wWs3 GDDR3_50SE GDDR3_DQS FB_A WDQS<3>
[—FB_A RDGS0 GDDR3_50SE GDDR3_DQS FB_A RDQS<0>
> FEB.A RXS1 GDDR3_50SE GDDR3_DQS FB_A RDQS<1>
[O—FB_A RDGS2 GDDR3_50SE GDDR3_DQS FB_A RDQS<2>
o> EBARDXS3 | GDDR3 50SE GDDR3_DQS FB_A RDQS<3>
[O—EB_A_DQ BYTEQ GDDR3_50SE GoDR3_pATA | FB_A DQ<7. . 0>
—FEB_A DQ BYTEL GDDR3_50SE. chbr3 pATA | FB A DQ<15. . 8>

L A | GODR3_50SE | GobrR3_paTA | FB_A 23..16>
[—FB_A DQ BYTE3 GDDR3_50SE. coDR3_pATA | FB A DO<31. . 24>
O—FB.A DQW GDDR3_50SE chpr3_pata | FB_A DOV L<0>
CO—FeaDM | GOR3 50SE | Goora pata | FB A DOM L<1>
O—FB.A DQw GDDR3_50SE chpr3_patAa | FB_A DOM L<2>
[ FEB_A DO\ GDDR3_50SE copra_paTA | FB_A DOM L<3>
> EB_B W0 GDDR3_50SE cpr3_Ds | FB_A WDQS<4>
[O—FB_B WnGsl GDDR3_50SE GDDR3_DQS FB_A WDQS<5>
[O—FB B WS GDDR3_50SE GDDR3_DQS FB_A WDQS<6>
[>—FB_B WXs3 GDDR3_50SE GDDR3_DQS FB_A WDQS<7>
> FB_B RDQS0 GDDR3_50SE GDDR3_DQS FB_A RDQS<4>
[—FB_B RDGSIL GDDR3_50SE GDDR3_DQS FB_A RDQS<5>
[FB B RDGS?2 GDDR3_50SE GDDR3_DQS FB_A RDQS<6>
[FB B RDGS3 GDDR3_50SE GDDR3_DQS FB_A RDQS<7>
[ FB_B DQ BYTEQ GDDR3_50SE copr3_paTA | FB_A DQ<39. . 32>
[>—FB_B DQ BYTEL GDDR3_50SE coDR3_pATA | FB_A DQ<47. . 40>
[ FB_B DQ BYTE2 GDDR3_50SE copr3_paTA | FB_A DQX<5S5. . 48>
> FB_B DQ BYTES GDDR3_50SE cpr3_patA | FB_A DQO<63. . 56>
O—FB_B DQw GDDR3_50SE chpr3_patAa | FB_A DOV L<4>
O—FBB Do GDDR3_50SE chpr3_patAa | FB_A DOM L<5>
> FBB DQW GDDR3_50SE. GhDR3 DATA | FB_ A DOM L<6>
> FB_B DQVE GDDR3_50SE GDDR3_DATA | FB_A DQM L<7>
G34M Net Properties

NET_TYPE

ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
[ (CX505_DOT96) CK SION55S | LK _SLON GPU _CLK27M
— K SIONS55S | ALK SLOwW GPU_CLK27M GATED
[ CK505_CLK27MES CK SION55S | QK _SLON GPU _CLK27M SS
— CLK SLOW55S | ALK SLOW GPU_CLK27M SS_GATED
[ — LVDS 100D LVDS LVDS_L_CLK P
— LVDS 100D LVDS LVDS_L_CLK N
[ LVDS 100D LVDS LVDS L_DATA P<3..0>
[— LVDS 100D LVDS LVDS L_DATA N<3..0>
— LVDS 100D LVDS LVDS_U CLK P
D LVDS 100D LVDS LVDS U CLK N
— LVDS_100D LVDS LVDS U DATA P<3..0>
— LVDS 100D LVDS LVDS U DATA N<3..0>
> IMDS aK TMDS_100D VDS TMDS_CLK P
> IMDS aK TMDS 100D T™MDS TVDS CLK N
[ IMDS DATA TMDS_100D TMDS TVDS DATA P<5..0>
[S—IMDS_DATA TMDS_ 100D VDS TMDS_DATA N<5. . 0>
> VA RTVC GA_50S GA GPU TV_C VGA R
O VA GTIVY GA_50S GA GPU TV. Y VGA G
O VGA B TV_COVP GA_50S GA GPU TV_COWVP_VGA B
[ — GA_50S GA GPU VGA R
— GA_50S GA GPU_VGA G
— GA_50S GA GPU VGA B
[ — GA_50S GA GPU TV_C
— GA_50S GA GPU TV Y
[ GA_50S GA GPU TV_COwWP
[ VGA_SYNC GA_55S GA_SYNC GPU_VGA HSYNC
O VGA_SYNC GA_55S GA_SYNC GPU_VGA VSYNC
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GDDR3 FB T/

D Net

Properties

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
> EBCAKEP GDDR3_80D GDDR3_QL K FB B CLK P<0> 68 70
- GDDR3_80D GDDR3_ QLK FB B CLK N<O> 68 70
S EBDAKEP GDDR3_80D GDDR3_ QLK FB B CLK P<1> s 10
— GDDR3_80D GDDR3_C1 K FB_B _CLK N<1> 68 70
> EB.CD QWD GDDR3_40R50SE | GDDR3 CMVD FB_B_MA<1.. 0> 68 70
[—FB an GDDR3_40R50SE | GDDR3_CMD FB B MA<11..6> 68 70
S EB.CD OVWD CGDDR3_40RS0SE | Ghora_ovp | FB B BA<2. . 0> s 10
S EB.CD aWD GDDR3_40R50SE | GDDR3 CMD FB B RAS L 68 70
S EB.CD aWD GDDR3_40R50SE | GDDR3 CMVD FB B CAS L 68 70
O EB.CD OWD GDDR3_40R50SE | GDDR3 CMVD FB B W L 68 70
—EB_CD_OWD_PD GDDR3_40R50SE | GDDR3 CMVD FB B CKE 68 70
S EB.CD OWD GDDR3_40R50SE | GDDR3 CMVD FB B CSO L 68 70
> _EB.CD aMD PD GDDR3_40R50SE | GDDR3_CMD FB_B_DRAM RST 68 70
S FBC QD GDDR3_50SE GDDR3_CVD FB_B LMA<S. . 2> 68 70
O—FBDawn GDDR3_50SE GDDR3_CMVD FB B _UVA<S. . 2> 68 70
[—FB_C wWnxs0 GDDR3_50SE GDDR3_DQS FB_B_WDQS<0> 8 70
O—FB_C w1 GDDR3_50SE GDDR3_DAS FB_B_WDQS<1> 8 70
[O—FB_C wxs2 GDDR3_50SE GDDR3_DQS FB_B_WDQS5<2> 8 70
[—FB_C wWsa GDDR3_50SE GDDR3_DAS FB_B_WDQS5<3> 8 70
[—FB_C RDGS0 GDDR3_50SE GDDR3_DQS FB_B_RDQS<0> 68 70
[>_EB_C RXS1 GDDR3_50SE GDDR3_DQS FB_B_RDQS<1> 68 70
[O—FB_C RDGS2 GDDR3_50SE GDDR3_DQS FB_B_RDQS<2> 68 70
[FB_C ROS3 GDDR3_50SE | coors_Ds | FB_B_RDQS<3> 68 70
[>—EB_C DQ BYTEQ GDDR3_50SE GoDR3_DATA | FB_B DQ<7. . 0> o8 70
[ EB_C DQ BYTEL GDDR3_50SE GhDR3 DATA | FB B DQ<15. . 8> 68 70
ol GDDR3_50SE | cbors_pata | FB B 23..16> 68 70
[—FB_C DQ BYTE3 GDDR3_50SE chpra_pata | FB_B_DQ<31. . 24> 68 70
O—FB_C D GDDR3_50SE chpr3_pata | FB_B_DOM L<0> 68 70
L G GDDR3_50SE | GDDR3_DATA | FB_ B DOM L<1> o8 70
S FB.C DQw GDDR3_50SE GDDR3_DATA | FB_B DOM L<2> s 10
[>_EB_C D\ GDDR3_50SE chpr3_pata | FB_B_DOM L<3> 68 70
[ EB_D WQs0 GDDR3_50SE GDDR3_DAS FB_B_WDQS<4> 8 70
[—FB_D wWxs1 GDDR3_50SE GDDR3_DQS FB_B_WDQS<5> 8 70
[>—FB_D W2 GDDR3_50SE GDDR3_DAS FB_B_WDQS<6> 8 70
[>—FB_D Wxsa GDDR3_50SE GDDR3_DQS EB_B_ WDQS<7> 68 70
[ FEB_D RDQS0 GDDR3_50SE GDDR3_DAS FB_B_RDQS<4> 68 70
[O—FEB_D RDGSIL GDDR3_50SE GDDR3_DQS FB_B_RDQS<5> 68 70
[—FB_D RDGS?2 GDDR3_50SE GDDR3_DQS FB_B_RDQS<6> 68 70
[—FB_D RDGS3 GDDR3_50SE GDDR3_DQS FB_B_RDQS<7> 68 70
[ EB_D DQ BYTEQ GDDR3_50SE GoDR3_paTA | FB_B DQ<39. . 32> 68 70
[—FB_D DQ BYTEL GDDR3_50SE chpr3_paTA | FB_B_DQ<47. . 40> 68 70
[ EB_D DQ BYTE? GDDR3_50SE chpr3_pata | FB_B_DQ<55. . 48> 68 70
[O—FB_D DQ BYTE3 GDDR3_50SE chpr3_patA | FB_B_DQ<63. . 56> 68 70
O—FB.D DQw GDDR3_50SE chpr3_pata | FB_B_DOM L<4> 68 70
[O—FB.D Do GDDR3_50SE chpr3_pata | FB_B_DOM L<5> 68 70
[O>—EBD DQw GDDR3_50SE GhDR3_DATA | FB_B_DQM L<6> 68 70
> FB_D DV GDDR3_50SE GDDR3_DATA | FB_B DOM L<7> s 10

GPU (&B4M Constraints

SYNC_MASTER=( MASTER)

SYNC_DATE=( MASTER)
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c Net

Properties

PHYSI CAL_RULE_SET LAYER ALFONBTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRIMARY GAP | DI FFPAI R NECK GAP
SENSE_1TOL_55S * -1:1_DIFFPAIR|  =55_OHM SE =55_OHM _SE =55_OHM_SE =1:1_DIFFPAIR | =1:1_DI FFPAI R
THERM_1TOL_55S * =1:1_DIFFPAIR =55_OHM_SE =55_OHM_SE =55_OHM_SE =1:1_DIFFPAIR | =1:1_DI FFPAIR
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
SENSE * =2: 1_SPACI NG ?
THERM * =2: 1_SPACI NG ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
ENETCONN * 25 M LS ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
GN\D * =STANDARD ?
PP1V8_MEM * =STANDARD ?
SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG VEEI GHT
GND_P2MM * 0.20 MM 1000
PWR_P2MM * 0.20 MM 1000
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
MEM_CLK GN\D * GND_P2MVM
MEM_CMD GND * GND_P2MM
MEM_CTRL GN\D * GND_P2MM
NMEM_DATA GN\D * GND_P2MM
NMEM_DQSs GN\D * GND_P2MM
MEM_CLK PP1V8_MEM * PVWR_P2MVM
NMEM_CNVD PP1V8_MEM * PVWR_P2MM
MEM_CTRL PP1V8_MEM * PVWR_P2MM
NMEM_DATA PP1V8_MEM * PVWR_P2MM
NMEM_DQSs PP1V8_MEM * PVWR_P2MM
NET_SPACI NG_TYPEL | NET_SPACI NG _TYPE2 | AREA TYPE | SPACI NG RULE_SET NET_SPACI NG_TYPEL | NET_SPACI NG _TYPE2 | AREA TYPE | SPACI NG RULE_SET
CLI NK_VREF GN\D * GND_P2MVM CLK_FSB GN\D * GND_P2MM
CLK_MED GND * GND_P2WM CPU_COWP GND * GND_P2MM
CLK_PCI E GN\D * GND_P2MM CPU_GTLREF GN\D * GN\D_P2MM
DM GND * GND_P2WM CPU_VCCSENSE GND * GND_P2WM
PCE GN\D * GND_P2MVM FSB_DSTB GN\D * GND_P2MM
SATA GN\D * GND_P2MM
uss a0 . GND_P2WM NET_SPACI NG_TYPEL | NET_SPACI NG_TYPE2 | AREA TYPE | SPACI NG RULE_SET
CLK_PCI E SB_POVER * PVWR_P2MM ENET_MDI G\D . G\D_P2MM
o™ SB_PONR . PWR_P2WM ENET_MDI ENET_POVZER * PWR_P2MM
SATA SB_POVER . PYR_P2MWM NET_SPACI NG_TYPEL | NET_SPACI NG _TYPE2 | AREA TYPE | SPACI NG RULE_SET
use SB_POVER . PR _P2MWM CLK_MED FW POV\ER * GND_P2MM
NET_SPACI NG_TYPEL | NET_SPACI NG TYPE2 | AREA TYPE | SPACI NG RULE_SET
LVDS GN\D * GND_P2MM

Menory Constrai nt

Rel axati ons

NET_TYPE
ELECTRI CAL_CONSTRAI NT_SET PHYSI CAL SPACI NG
—(PC E_EXCARD) PCI E_100D PCLE PCl E_ EXCARD R2D P
[ (PCI E_ EXCARD) PCI E_100D PCLE PCl E_ EXCARD R2D N
> (PCLE M NI) PCIE_100D PCLE PCIE MN _R2D P
— (PCLE MN) PCIE_100D PCLE PCIE MN_R2D N
[ — ENET_100D ENET_MDI ENET_MDI _R P<3..0>
— ENET_100D ENET_MDI ENET_MDI _R N<3..0>
- ENFT_100D ENETCONN ENETCONN P<3. . 0>
- ENET_100D ENETCONN ENETCONN N<3. . 0>
[ FW 110D EW TP FW PORTO_TPA FL_P
[ FW 110D EW TP FW PORTO_TPA FL_N
[ FW 110D EW TP FW PORTO_TPB_FL_P
- EW 110D EW TP FW PORTO_TPB_FL_N
> (SATA A R2D) SATA_100D SATA SATA_A_R2D_UF_P
= (SATA A R2D) SATA 100D SATA SATA_A_R2D UF_N
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 USB USB2_EXTA _MJUXED P
— (USB_EXTA) USB_90D USB USB2_EXTA_MUXED N
> (USB_EXTA) USB_90D USB USB2_RT_P
> (USB_EXTA) USB_90D USB USB2_RT_N
—(USB_EXTD) USB_90D USB USB_VWMN F_P

u SB_90D SB USB_WAAN F_N
—(USB_CANERA) USB_90D USB USB _CAMERA F P
—(USB_CANERA) USB_90D USB USB_CAMERA _F_N

X | SENSE_1TO1_559 SENSE GEXI WP6_VSEN P
[O—SENSE_DI EEPAIR SENSE_1TO1_555 SENSE NBCOREI SNS_P
[O—SENSE_DI EEPAIR SENSE_1TO1_555 SENSE P1V8I SNS_P
[ SENSE_DI EEPAIR SENSE_1TO1_555 SENSE P1V251 SNS_P
[ THERM DI EEPAI R THERM 1TOl_555 THERM CPUTHVENS D2 P
[ THERM DI EFPAI R THERM 1TOl_555 THERM CPU THERMD P
[ THERM DI EEPAI R THERM 1TOl_555 THERM GPUTHVMSENS D P
[ THERM DI EEPAI R THERM 1TOL_555 THERM GPU_TDI CDE_P
[ THERM DI EEPAI R THERM 1TOl_555 THERM HSTHVSNS D P
[ THERM DI EEPAIR THERM 1TOL_55S THERM REMIHVBNS_DX_P
[ THERM DI EEPAIR THERM 1TOL_55S THERM RSESTHVSNS D _P
[ — LVDS 100D LVDS LVDS L_CLK CONN F_P
[ LVDS 100D LVDS LVDS_L_CLK CONN F_N
[ LVDS 100D LVDS LVDS L_CLK CONN P
[ LVDS 100D LVDS LVDS L_CLK CONN N
[ LVDS 100D LVDS LVDS L_DATA CONN P<3..0>
— LVDS 100D LVDS LVDS L_DATA CONN N<3..0>
- LVDS 100D LVDS LVDS U CLK _CONN_P
[ LVDS 100D LVDS LVDS U CLK CONN N
[ LVDS 100D LVDS LVDS U DATA CONN P<3..0>
— LVDS_100D LVDS LVDS U DATA_CONN _N<3.. 0>
— TMDS 100D T™MDS TMDS_CLK R P
[ TMVDS_100D VDS TVMDS_CLK R N
[ TMVDS_100D VDS TVMDS_CLK F_P
[ TMVDS_100D VDS TVMDS_CLK F_N
[ TMVDS_100D VDS TVMDS DATA F_P<5..0>
- TMVDS_100D TNVDS TMDS_DATA F_N<5.. 0>
o> (VGA RTVY) GA_50S GA VGA R
o (VGA G TV Q GA_50S GA VGA G
——(VGA B TV_COWP) | vea_s0s GA VGA B
——(VGA_SYNQ) GA_55S GA_SYNC VGA_HSYNC R
—(VGA_SYNQ) GA_55S IGA_SYNC VGA_VSYNC R
> (VGA_SYNQ) GA_55S GA_SYNC VGA_HSYNC
o (VGA_SYNC) GA_55S GA_SYNC VGA_VSYNC
- pPiva_nvEm | =PP1V8_S3M MEM A
= pP1ve_vem | =PP1V8_S3M MEM B
s G\D GN\D
[ SB_POVER PP3V3_S5
o SB_POVER PP3V3_S0
— SB_POWER PP1V5_S0
e VAN SI M VAN SI M VWMN_SI M CLOCK
DY WAAN_SI M WAAN_SI M WMN_SI M_DATA

Al l ow 0.127 mm necks for >0.127 mmlines for GVCH fanout.

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM_70D BOTTOM 0.127 W™ 6.35 W

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

PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
MEM _45S * 0.100 mwm 2.54 W
OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE OVERRI DE
MEM_70D I SL10 0.100 mwm 2.54 W
MEM 85D ISL4,1SL10 0.100 mwm 2.54 W

Rel axati ons

G aphi cs Constrai nt

Alternate diffpair

NET_PHYSI CAL_TYPE | AREA_TYPE | PHYSI CAL_RULE_SET
LVDS_100D BGA 100_DI FF_BGA
TVDS_100D BGA 100_DI FF_BGA

wi dt h/ gap t hrough BGA fanout

SI M Card

Constrai nts

areas (95-ohmdiff)

PHYSI CAL_RULE_SET LAYER AFONRTE | M NIMUM LINE WDTH | M NIMUM NECK W DTH | MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP | DI FFPAI R NECK GAP
VIAN_SI M * =50_0HM SE =50_OHM_SE =50_OHM_SE =50_OHM_SE =50_OHM SE =50_OHM SE

SPACI NG_RULE_SET

LAYER

LI NE- TO- LI NE SPACI NG

VEI GHT

VAAN_SI M

=2: 1_SPACI NG

?

7 51

10 51

51 72

7 51
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M75 Boar d- Speci fic Spaci ng & Physi cal

Constraints

BOARD LAYERS BOARD AREAS PRI | OEREPRR
TOP, I SL2, 1 SL3,1SL4,1SL5,1SL6,1SL7,1SL8,1SL9, |SL10,|SL11, BOTTOM NO_TYPE, BGA M 15.5.1
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP SPACI NG_RULE_SET LAYER LI NE- TO LI NE SPACI NG VEI GHT NET_SPACI NG_TYPE1 NET_SPACI NG_TYPE2 AREA_TYPE SPACI NG_RULE_SET
DEFAULT * \ =55_OHM _SE =55_OHM _SE 30 W 0 MM 0 MM DEFAULT * 0.1 MM ? * * BGA BGA_P1MM
STANDARD * Y =DEFAULT =DEFAULT 12.7 W =DEFAULT =DEFAULT STANDARD * =DEFAULT ? MEM_CLK * BGA BGA_P2MM
BGA_P1MM * =DEFAULT ? CLK_FSB * BGA BGA_P2MM
PHYSI CAL_RULE_SET LAYER &L%E%HE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP BGA_PZM\A N —DEFAULT 2 CLK_PC| E N BGA BGA_PZM\A
55_OHM_SE TOP, BOTTOM \ 0.100 MM 0.100 MM BCA_PaNM N ———— 5 ALK MED N BoA BCA_ P2V
55_OHM_SE 1SL2, I SL11 \ 0.250 MM 0.076 MM LK sLow N BoA BCA_ P2V
55_OHM_SE * Y 0.076 WM 0.076 WM =STANDARD =STANDARD =STANDARD SPACI NG_RULE_SET LAYER LI NE- TO- LI NE SPACI NG I GHT FSB_DSTB FSB_DSTB BGA BGA_P3MWM
1.5: 1_SPACI NG * 0.15 MM ?
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP 1.8: 1_SPAC| NG * 0.18 MM P
50_OHM_SE TOP, BOTTOM \ 0.125 MM 0.125 MM 2. 1_SPACI NG N 02 w 5
50_OHM_SE * \ 0.090 MM 0.090 MM =STANDARD =STANDARD =STANDARD 2. 5.1_SPACI NG N 0.25 W 5
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP s 1_SPACI NG . 0.3 W ?
45_OHM_SE TOP, BOTTOM \ 0.150 MM 0.150 MM 41 1_SPACI NG . 0.4 WM ?
45_OHM_SE * \ 0.105 MM 0.105 W =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
40_OHM_SE TOP, BOTTOM \ 0.185 MM 0.185 MM
40_OHM_SE * \ 0.131 W 0.131 W =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
27P4_OHM SE | TOP, BOTTOM \ 0.335 MM 0.335 W
27P4_OHM_SE * Y 0.240 W 0.240 W =STANDARD =STANDARD =STANDARD
PHYSI CAL_RULE_SET LAYER &L%E%HE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
70_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 1:1_DI FFPAIR * Y =STANDARD =STANDARD =STANDARD 0.1 MM 0.1 MM
70_OHM DI FF | 1SL3,1SL4 Y 0.149 W 0.149 MM 0.125 MV 0.125 MV
70_OHM DI FF | 1 SL9, I SL10 Y 0.149 MM 0.149 MM 0.125 MV 0.125 MV
70_OHM DI FF | 1SL2,1SL11 Y 0.185 MM 0.185 MM 0.125 MV 0.125 MV
70_OHM DI FF | TOP, BOTTOM \ 0.185 MM 0.185 MM 0.125 MV 0.125 MV
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
80_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
80_OHM DI FF | 1SL3,1SL4 \ 0.115 MM 0.115 MM 0.125 MV 0.125 MV
80_OHM DI FF | I SL9, I SL10 \ 0.115 MM 0.115 MM 0.125 MV 0.125 MV
80_OHM DI FF | 1SL2,1SL11 Y 0.140 W 0.140 MM 0.125 MV 0.125 MV
80_CHM DI FF | TOP, BOTTOM \ 0.140 MM 0.140 MM 0.125 MV 0.125 MV
PHYSI CAL_RULE_SET LAYER &L%E%HE M NIMUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
85_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
85_OHM DI FF | 1SL3,1SL4 \ 0.101 MM 0.101 MM 0.125 MV 0.125 MV
85_OHM DI FF | I SL9, I SL10 \ 0.101 MM 0.101 MM 0.125 MV 0.125 MV
85_OHM DI FF | 1SL2,1SL11 Y 0.125 W 0.125 MM 0.125 MV 0.125 MV
85_OHM DI FF | TOP, BOTTOM \ 0.125 MM 0.125 MM 0.125 MV 0.125 MV
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
90_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
90_OHM DI FF | 1SL3,1SL4 \ 0.102 MM 0.102 MM 0.220 MV 0.220 MV
90_OHM DI FF | I SL9, I SL10 \ 0.102 MM 0.102 MM 0.220 MV 0.220 MV
90_OHM DI FF | 1SL2, 1 SL11 Y 0.130 MM 0.130 MM 0.220 MV 0.220 MV
90_OHM DI FF | TOP, BOTTOM \ 0.130 MM 0.130 MM 0.220 MV 0.220 MV
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP PHYSI CAL_RULE_SET LAYER &L%E%JTE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
100_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD 100_DI FF_BGA * =100_0HM DI FF|  =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF =100_OHM DI FF
100_OHM DI FF | | SL3,1SL4 \ 0.080 MM 0.080 MM 0.200 MV 0.200 MV 100_DI FF_BGA | | SL3,1SL4 \ 0.075 MM 0.075 MM 0.125 MV 0.125 MV
100_OHM DI FF |1 SL9, | SL10 \ 0.080 MM 0.080 MM 0.200 MV 0.200 MV 100_DI FF_BGA |1SL9, | SL10 \ 0.075 MM 0.075 MM 0.125 MV 0.125 MV
100_OHM DI FF | I SL2,1SL11 Y 0.099 WM 0.099 WM 0.200 MM 0.200 MM NOTE: 100_DI FF_BGA i s 100-ohns differential inpedance on outer |ayers and 95-ohns on inner |ayers.
100_OHM DI FF | TOP, BOTTOM \ 0.099 MM 0.099 MM 0.200 WM 0.200 WM
PHYSI CAL_RULE_SET LAYER &L%E%HE M NI MUM LI NE W DTH M NI MUM NECK W DTH MAXI MUM NECK LENGTH | DI FFPAI R PRI MARY GAP DI FFPAI R NECK GAP
110_OHM DI FF * N =STANDARD =STANDARD =STANDARD =STANDARD =STANDARD
110_OHM DI FF | 1SL3,1SL4 Y 0.077 MM 0.077 MM 0.330 W 0.330 W
110_OHM DI FF | 1SL9, I SL10 Y 0.077 MM 0.077 MM 0.330 W 0.330 W
110_OHM DI FF | 1SL2,1SL11 \ 0.089 MM 0.089 MM 0.330 W 0.330 W
110_OHM DI FF | TOP, BOTTOM \ 0.089 MM 0.089 MM 0.330 W 0.330 W
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