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X646 RULE DEFINITIONS
ALTERNATE PARTS
Unused Signal Aliases
Signal Aliases

Power Connectors/Aliases

GFX: GDDR5 FRAME BUFFER B
GFX: GDDR5 FRAME BUFFER A
GFX: GPU MEM INTF C/D

DISPLAY: LCD Backlight Driver (LP8565)

AUDIO: EMPTY

AUDIO: RIGHT SPKR AMP
AUDIO: LEFT SPKR AMP
AUDIO: AUDIO JACK CODEC
AUDIO: HDA BRIDGE

SMC: SMBus Connections

USB-A: EXTERNAL USB PORTS A & B
DISPLAY: MUXing

CAMERA: Controller Support
CAMERA: Controller

HDD: CONN & Temp Sense
SSD:CONNECTOR
WIRELESS: Airport/Bluetooth
USB-C Support 2

USB-C PORT CONTROLLER B
USB-C PORT CONTROLLER A

USB-C HIGH SPEED 2
USB-C HIGH SPEED 1

DRAM: SO-DIMM CONNECTOR B SLOT0

DRAM:VREF/VTT EN

CPU & CHIPSET: Chipset Support
CPU & CHIPSET: XDP

CPU & CHIPSET: PCH GPIO/Misc
CPU & CHIPSET: PCH PCI-E/USB
CPU & CHIPSET: PCH RTC/DMI/PM/CPU_Misc
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ALTERNATE PARTS TABLE LOCATED ON CSA 115
Bar Code Labels / EEEE #'s

ASICs

. 

SOCKET& CONNECTOR

J135 SCHEMATIC / PCB #'S

BOM Groups

BOM Variants

GPU and VRAM

Programmable Parts
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5.19.0

051-01506

IC,EFI ROM,VTBD,EVT,X646

IC,64 MBIT SPI SERIAL FLASH

IC,SMC-B1,EXTERNAL,VTBD,X646

1

341S00734

CRITICALU3990 CIVROM:PROG341S3912 1 IC,ENET ROM,NUMONYX,V1.15,J16/J16G/J17

IC,SPI FLASH ROM,8MBIT,50MHZ,USON81 CRITICAL TBTROM:BLANKU2890335S00133

IC,FLASH,SPI,1MBIT,3V3 U4202 CRITICAL1 CAMROM:BLANK335S0852

FB_BD_4G7:HYN,FB_AC_4G7:HYN,VR_VRAM_HYN_1V50FB_4G7_HYN_EL

FB_BD_4G7:SAM,VR_VRAM_SAM_1V50FB_4G7_SAM_BF

IC,GPU,AMD,ELLESMERE,XTA,QS,A1,LF,BGA14011337S00277 GPU_SKU:EL_XTACRITICALU8700

CPU:CTOCPU,KBL,QKH8,B0,QS,4.2,91W,1.15,L1151 CRITICALCPU1337S00344

FB_BD_4G7:ELP,VR_VRAM_ELP_1V55FB_4G7_ELP_BF

CRITICAL337S00343 CPU,KBL,QKHB,B0,QS,3.5,65W,1.15,L1151 CPU CPU:BEST1

337S00340 CPU,KBL,QKHC,B0,QS,3.4,65W,1.1,L1151 CPU CRITICAL CPU:BTR1

PCBA,MLB COMMON PARTS,X646 CRITICALCMNPTS MLB_CMNPTS1685-00106

CRITICAL X646820-00609 PCB1PCBF,MLB,X6461

X646CRITICALSCH,MLB,X646 SCH11051-01506

FB_BD_4G7:ELP4 CRITICAL333S00044 IC,GDDR5,4GBIT,7GBPS,25NM,BGA170 U9300,U9350,U9500,U9550

GPUROM:PROGCRITICALU9700341S00555 1 IC,GPU ROM,ELM,VTBD,X646

1MBIT SERIAL FLASH 2X3X0.6MM1 GPUROM:BLANKCRITICALU9700335S0724

U28001 CRITICAL338S00254 IC,TBT,ALPINE RIDGE,SLLSM,PRQ,C1,CSP337

EMI_SHIELD CRITICAL806-07339 1 COVER,SHIELD,USB-C,X635

CONN,CPU,SOCKET,LGA1151,SKYLAKE,HF U0500 CRITICAL511S00002 1
IC,GDDR5,4GBIT,7GBPS,25NM,BGA170 CRITICAL4 U9200,U9250,U9400,U9450333S00044 FB_AC_4G7:ELP

FB_BD_4G7:SAM4 CRITICAL333S00078 U9300,U9350,U9500,U9550IC,GDDR5,4GBIT,7GBPS,20NM,BGA170

U9200,U9250,U9400,U9450 FB_AC_4G7:SAMCRITICAL4333S00078 IC,GDDR5,4GBIT,7GBPS,20NM,BGA170

CRITICAL1825-7896 LABEL,MLB,2D EEEE:HNLDEEEE_HNLD

EEEE:HNLHEEEE_HNLHLABEL,MLB,2D1 CRITICAL825-7896

LABEL,MLB,2D1825-7896 EEEE:HNLFEEEE_HNLF CRITICAL

EEEE_HNL6825-7896 1 EEEE:HNL6CRITICALLABEL,MLB,2D

825-7896 1 LABEL,MLB,2D EEEE:HNL7CRITICALEEEE_HNL7

EEEE:HNLL1 LABEL,MLB,2D EEEE_HNLL CRITICAL825-7896

EEEE_HNLCLABEL,MLB,2D1825-7896 EEEE:HNLCCRITICAL

EEEE_HNL91825-7896 EEEE:HNL9CRITICALLABEL,MLB,2D

CRITICAL EEEE:HD97EEEE_HD97LABEL,MLB,2D1825-7896

U9300,U9350,U9500,U9550333S00075 FB_BD_8G:ELP4 CRITICALIC,GDDR5,8GBIT,7GBPS,20NM,BGA170

U9200,U9250,U9400,U9450333S00100 CRITICAL FB_AC_8G:HYNIC,GDDR5,8GBIT,7GBPS,20NM,BGA1704

IC,GDDR5,8GBIT,7GBPS,20NM,BGA170 U9300,U9350,U9500,U9550333S00100 CRITICAL FB_BD_8G:HYN4

IC,GPU,AMD,BAFFIN,XPA,A1,LF,QS,BGA1401 U8700 CRITICAL GPU_SKU:BF_XPA1337S00346

FB_BD_8G:HYN,FB_AC_8G:HYN,VR_VRAM_HYN_1V50FB_8G_HYN_EL

FB_BD_4G7:ELP,FB_AC_4G7:ELP,VR_VRAM_ELP_1V55FB_4G7_ELP_EL

FB_4G7_SAM_EL FB_BD_4G7:SAM,FB_AC_4G7:SAM,VR_VRAM_SAM_1V50

XDP_CONN,T112X646_DEVEL

FB_BD_8G:SAM,FB_AC_8G:SAM,VR_VRAM_SAM_1V55FB_8G_SAM_EL

FB_BD_8G:ELP,FB_AC_8G:ELP,VR_VRAM_ELP_1V50FB_8G_ELP_EL

CRITICALLABEL,MLB,2D1 EEEE_HNLK EEEE:HNLK825-7896

1 EEEE_HHCG EEEE:HHCGCRITICAL825-7896 LABEL,MLB,2D

X646_PROGPARTS SMC:PROG,BOOTROM:PROG,TBTROM:PROG,CIVROM:PROG,CAMROM:PROG

X646,MLB_CMNPTS,CPU:CTO,GPU_SKU:EL_XTA,GPU:EL,FB_8G_SAM_EL,EEEE:HNL6,TRANS:DLT,ENET:TRANS639-03362 PCBA,MLB,CTO,EL XTA,VRAM_SAMSUNG,8GB,X646

X646,MLB_CMNPTS,CPU:BEST,GPU_SKU:EL_LEA,GPU:EL,FB_4G7_HYN_EL,EEEE:HNLG,TRANS:TDK,ENET:TRANS639-03369 PCBA,MLB,BEST,EL LEA,VRAM_HYNIX,4GB,X646

DEVELOPMENT,X646_DEVELPCBA,DEV,MLB,X646985-00160

639-03364 X646,MLB_CMNPTS,CPU:CTO,GPU_SKU:EL_XTA,GPU:EL,FB_8G_ELP_EL,EEEE:HNL8,TRANS:DLT,ENET:TRANSPCBA,MLB,CTO,EL XTA,VRAM_MICRON,8GB,X646

639-03372 PCBA,MLB,BETTER,BF XPA,VRAM_HYNIX,2GB,X646 X646,MLB_CMNPTS,CPU:BTR,GPU_SKU:BF_XPA,GPU:BF,FB_4G7_HYN_BF,EEEE:HNLK,TRANS:TDK,ENET:TRANS

685-00106 X646_COMMONPCBA,MLB,COMMON PARTS,X646

639-03371 PCBA,MLB,BETTER,BF XPA,VRAM_SAMSUNG,2GB,X646 X646,MLB_CMNPTS,CPU:BTR,GPU_SKU:BF_XPA,GPU:BF,FB_4G7_SAM_BF,EEEE:HNLJ,TRANS:TDK,ENET:TRANS

X646,MLB_CMNPTS,CPU:BTR,GPU_SKU:BF_XPA,GPU:BF,FB_4G7_ELP_BF,EEEE:HNLL,TRANS:TDK,ENET:TRANS639-03373 PCBA,MLB,BETTER,BF XPA,VRAM_MICRON,2GB,X646

639-02970 X646,MLB_CMNPTS,GPU:BF,EEEE:HHCG,TRANS:TDKPCBA,MLB BF,TEST BOARD,X646

X646,MLB_CMNPTS,CPU:BEST,GPU_SKU:EL_LEA,GPU:EL,FB_4G7_SAM_EL,EEEE:HNLF,TRANS:TDK,ENET:TRANS639-03368 PCBA,MLB,BEST,EL LEA,VRAM_SAMSUNG,4GB,X646

PCBA,MLB,ULT,EL PROA,VRAM_MICRON,4GB,X646639-03367 X646,MLB_CMNPTS,CPU:ULT,GPU_SKU:EL_PROA,GPU:EL,FB_4G7_ELP_EL,EEEE:HNLD,TRANS:DLT,ENET:TRANS

X646,MLB_CMNPTS,CPU:CTO,GPU_SKU:EL_XTA,GPU:EL,FB_8G_HYN_EL,EEEE:HNL7,TRANS:DLT,ENET:TRANS639-03363 PCBA,MLB,CTO,EL XTA,VRAM_HYNIX,8GB,X646

FB_BD_4G7:HYN,VR_VRAM_HYN_1V50FB_4G7_HYN_BF

CRITICALU9200,U9250,U9400,U94504333S00043 FB_AC_4G7:HYNIC,GDDR5,4GBIT,7GBPS,25NM,BGA170

U9300,U9350,U9500,U9550 CRITICAL4333S00043 FB_BD_4G7:HYNIC,GDDR5,4GBIT,7GBPS,25NM,BGA170

U9200,U9250,U9400,U9450 CRITICAL333S00074 FB_AC_8G:SAM4 IC,GDDR5,8GBIT,7GBPS,20NM,BGA170

CRITICAL333S00074 IC,GDDR5,8GBIT,7GBPS,20NM,BGA170 FB_BD_8G:SAM4 U9300,U9350,U9500,U9550

IC,GDDR5,8GBIT,7GBPS,20NM,BGA170333S00075 4 FB_AC_8G:ELPCRITICALU9200,U9250,U9400,U9450

IC,GPU,AMD,ELLESMERE,PROA,QS,A1,LF,BGA1401337S00279 U8700 CRITICAL1 GPU_SKU:EL_PROA

IC,GPU,AMD,ELLESMERE,LEA,QS,A1,LF,BGA1401337S00347 U8700 CRITICAL1 GPU_SKU:EL_LEA

639-03366 PCBA,MLB,ULT,EL PROA,VRAM_HYNIX,4GB,X646 X646,MLB_CMNPTS,CPU:ULT,GPU_SKU:EL_PROA,GPU:EL,FB_4G7_HYN_EL,EEEE:HNLC,TRANS:DLT,ENET:TRANS

EEEE:HNLJEEEE_HNLJ1 LABEL,MLB,2D CRITICAL825-7896

LABEL,MLB,2D1825-7896 EEEE:HNLGCRITICALEEEE_HNLG

825-7896 1 LABEL,MLB,2D EEEE_HNL8 CRITICAL EEEE:HNL8

639-03365 X646,MLB_CMNPTS,CPU:ULT,GPU_SKU:EL_PROA,GPU:EL,FB_4G7_SAM_EL,EEEE:HNL9,TRANS:DLT,ENET:TRANSPCBA,MLB,ULT,EL PROA,VRAM_SAMSUNG,4GB,X646

PCBA,MLB,BEST,EL LEA,VRAM_MICRON,4GB,X646639-03370 X646,MLB_CMNPTS,CPU:BEST,GPU_SKU:EL_LEA,GPU:EL,FB_4G7_ELP_EL,EEEE:HNLH,TRANS:TDK,ENET:TRANS

639-02813 X646,MLB_CMNPTS,GPU:EL,EEEE:HD97,TRANS:DLT,ENET:TRANSPCBA,MLB EL,TEST BOARD,X646

COMMON,ALTERNATE,X646_PROGPARTS,XDP,CPU_DRMOS:CURRENT,GPUCLK:OSC,SSD:Y,VR_BULKCAP:CURRENT,1V8_AUDIO_DLY:NX646_COMMON

CPU:ULTCRITICALCPUCPU,KBL,QKH9,B0,QS,3.8,91W,1.15,L1151337S00345 1

U11001 CRITICAL337S00187 IC,PCH-H,SKL,SSKUZ170,SR2C9,D1,PRQ,BG837

343S0616 1 CRITICALU3900IC,BCM57766A1,ENET&SD,8X8

CRITICALU3100,U3200353S00961 2 IC,CD3215,ACE,C00,USB PWR SW,BLNK,BGA96

IC,CAMERA,FLASH,V72.52,X646 CAMROM:PROGCRITICALU42021341S00667

1-MBIT,SPI FLASH ROM SOIC, HF U3990 CIVROM:BLANKCRITICAL1335S0854

IC,SMC12-B1,40MHZ/50DMIPS,MCU,157BGA CRITICAL1 SMC:BLANK338S1214 U5000

341S00568 1 SMC:PROGCRITICALU5000

335S00006 CRITICALU5210 BOOTROM:BLANK

U5210 CRITICAL BOOTROM:PROG1

BOM Configuration
SYNC_MASTER=j135_mlb SYNC_DATE=06/28/2016IC,AR,V9.3,EVT,X6461 TBTROM:PROGCRITICALU2890341S00740
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MEM_OK LED

THIS LED IS DRIVEN BY GPU:

DP_LINK_OK HIGH LIGHTS THE LED FULLY

GPU OK LED TCON OK LED

P1V0_S3_PWRGD LED CPUVCC_S0_PWRGD LED

GFX_OK HIGH LIGHTS THE LED DIMLY

ALL_SYS_PWRGD LEDS5 Pwr LED
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5.19.0

051-01506

=PP3V3_S4_LED

CPUVCC_S0_LED_RP1V05_S0_LED_R

P1V05_S0_LED

=PP3V3_S4_LED

CPUVCC_S0_LED

PM_PGOOD_FET_P1V0_S3

=PP3V3_S0_LED

VIDEO_ON_DRAIN

TCON_BLC_EN_LED

=PP3V3_S0_LED

GPU_OK_A

GPU_OK_K

PM_PGOOD_REG_CPUVCC_S0

DP_LINK_OK

MEM_OK_LED

MEM_OK

GFX_OK

MEM_OK_LED_R VIDEO_ON_R

GFX_OK_DRN

PM_PGOOD_REG_P1V0_S5

LED_0301_K

=PP3V3_S4_LED

CORE_VOLTAGES_ON

ITS_PLUGGED_IN

ALL_SYS_PWRGD

=PP3V3_G3H_LED

CORE_VOLTAGES_ON_R

=PP3V3_S4_LED

BOM_COST_GROUP=CPU & CHIPSET

DEBUG: LEDs
SYNC_MASTER=ANDREW SYNC_DATE=02/18/2016
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998-5527 (PLATED HOLES, 8MM DIA, 10MM PAD)

998-06186 (PLATED HOLES, 3.3mm INNER DIAMETER, 5mm Top pad)

GPU HEATSINK MOUNTING FEATURES

Rear Cover
860-5674 (PCB STANDOFF)

998-5014 (PLATED HOLES, 4MM DRILL, 8.5MM TOP, 8MM BOT)

LOL BossSSD STANDOFF

4MM PLATED HOLES (998-4158)

(998-5013. PLATED HOLE, 3.2MM DIA, 6MM PAD TOP/BOT)

APN: 860-00314

CPU Heatsink

Rear Cover USB-C Alignment Holes and EMI Can

GPU HEATPIPE MOUNTING FEATURES

HEATPIPE MTG HOLES

WIRELESS CARD MTG HOLES

860-5675 (PLATED HOLE, 8.41mm pad Top, 8mm pad Bot)

998-06191 (PLATED HOLES, 3.58MM INNER DIAMETER)
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5.19.0

051-01506

SYNC_DATE=07/15/2016SYNC_MASTER=FIYIN

BOM_COST_GROUP=MECHANICALS

MECHANICAL: Holes/PD parts

1
ZH0432

SM

SHLD-FRAME-EMI-USB-C-X635

1

ZH0428
5.2R3.58-5.87B-NSP

1

ZH0427
5.2R3.58-5.87B-NSP

1

ZH0422
5.5R3.3-NSP

1

ZH0421
5.5R3.3-NSP

1

ZH0431

SL-1.0X0.63-1.4X1.0

TH-SP
1

ZH0430

SL-1.0X0.63-1.4X1.0

TH-SP

1

NUT0402
STDOFF-7.14OD10H-TH-1.5-5.2

1

NUT0413
5.5OD2.65ID-6.5H

CRITICAL

1

ZH0426
10.0R8.0

1

ZH0418
STDOFF-7P14OD16P45H-TH-1.5-5.2A

1

ZH0415
STDOFF-7P14OD16P45H-TH-1.5-5.2A

1

ZH0417
8P5R4P0-8P0B-NSP

1

ZH0416
8P5R4P0-8P0B-NSP1

ZH0414
8P5R4P0-8P0B-NSP

1

ZH0413
8P5R4P0-8P0B-NSP

1

ZH0403
8P5R5-NSP

1

ZH0402
8P5R5-NSP

1

ZH0401
8P5R5-NSP

1

ZH0400
8P5R5-NSP

1

ZH0425
6P0R3P2-NSP

1

ZH0424
6P0R3P2-NSP

1

ZH0423
6P0R3P2-NSP

1

ZH0420
6P0R3P2-NSP
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Port D pins out of order

to match Intel symbol.

5 OF 121

5.19.0

051-01506

5 OF 102

=PPVCCIO_S0_CPU

CPU_PEG_RCOMP

=PEG_D2R_N<1>

DMI_N2S_N<2>

DMI_N2S_N<1>

DMI_N2S_N<0>

DMI_S2N_P<2>

DMI_S2N_N<3>

DMI_S2N_N<2>

=PEG_D2R_P<0>

=PEG_R2D_C_N<9>

=PEG_R2D_C_N<0>

=PEG_D2R_N<9>

=PEG_D2R_N<5>

=PEG_R2D_C_N<4>

=PEG_R2D_C_N<3>

=PEG_D2R_P<15>

=PEG_D2R_P<12>

=PEG_D2R_P<1>

=PEG_D2R_N<2>

=PEG_D2R_N<6>

=PEG_R2D_C_P<5>

=PEG_R2D_C_P<2>

=PEG_R2D_C_N<15>

=PEG_D2R_N<15>

=PEG_D2R_N<13>

DMI_S2N_P<0>

=PEG_D2R_N<11>

=PEG_D2R_N<14>

=PEG_D2R_N<12>

=PEG_D2R_P<2>

DMI_S2N_N<1>

=PEG_D2R_N<3>

=PEG_R2D_C_N<2>

=PEG_R2D_C_N<7>

=PEG_D2R_P<11>

=PEG_D2R_P<14>

DMI_N2S_P<0>

=PEG_R2D_C_P<13>

=PEG_R2D_C_P<12>

=PEG_R2D_C_P<11>

=PEG_R2D_C_P<9>

=PEG_R2D_C_P<8>

=PEG_R2D_C_P<6>

=PEG_R2D_C_P<3>

=PEG_R2D_C_P<1>

=PEG_R2D_C_P<0>

=PEG_R2D_C_N<14>

=PEG_R2D_C_N<10>

=PEG_R2D_C_N<8>

=PEG_R2D_C_N<6>

=PEG_R2D_C_N<5>

=PEG_D2R_P<10>

=PEG_D2R_P<9>

=PEG_D2R_P<4>

=PEG_D2R_P<3>

=PEG_R2D_C_P<14>

=PEG_R2D_C_P<10>

=PEG_R2D_C_P<7>

=PEG_R2D_C_P<4>

=PEG_R2D_C_N<11>

=PEG_R2D_C_N<12>

=PEG_D2R_N<4>DMI_S2N_P<1>

=PEG_D2R_P<6>

=PEG_D2R_P<8>

=PEG_D2R_P<7>

=PEG_D2R_P<13>

=PEG_R2D_C_N<13>

=PEG_D2R_P<5>

=PEG_D2R_N<7>

=PEG_D2R_N<8>

DMI_N2S_P<2>

DMI_N2S_P<3>

DMI_N2S_N<3>

=PEG_R2D_C_N<1>

CPU_EDP_RCOMP

DMI_N2S_P<1>

DMI_S2N_P<3>

=PEG_D2R_N<0>

=PPVCCIO_S0_CPU

DMI_S2N_N<0>

=PEG_R2D_C_P<15>

=PEG_D2R_N<10>

SYNC_DATE=02/03/2016SYNC_MASTER=DDRESSLER

CPU & CHIPSET: CPU DMI/PEG/FDI/RSVD

BOM_COST_GROUP=CPU & CHIPSET
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DDI3_AUXP

DDI1_AUXN

DDI3_TXP[3]

DDI3_TXN[0]

DDI2_TXP[2]
DDI2_TXN[3]
DDI2_TXP[3]
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EDP_RCOMP

EDP_AUXP
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PEG_TXP[9]
PEG_TXP[8]

PEG_TXP[6]
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