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PAGE CSA CONTENTS SYNC DATE PAGE CSA CONTENTS SYNC DATE
1 1 Table of Contents 61 64 Audio Left Amplifiers J132 TROY 12/13/2017
2 2 BOM Configuration SHART J44 11/27/2012 62 65 Audio Right Amplifiers J132_ TROY 12/13/2017
3 3 BOM Configuration J79 JACK 04/07/2016 63 66 Audio Flex Connectors J132 PRADEEP 06/05/2017
4 4 PD Parts J79A MLB 01/31/2017 64 67 Keyboard & Trackpad 1 J132 GAREN 04/12/2017
5 5 CPU GFX J132 JIN 05/09/2017 65 68 Keyboard & Trackpad 2 J132 JIN 09/05/2017
6 6 CPU MISC/JTAG/CFG/RSVD J132 JIN 05/09/2017 66 69 DC-In & Battery Connectors J132 JIN 05/12/2017
7 7 CPU LPDDR3 Interface J132 GAREN 02/03/2017 67 70 PBUS Supply & Battery Charger MAO J132 02/21/2017
8 8 CPU & PCH Power J132_JIN 06/06/2017 68 71 CORE & SA IMVP IC J132 JIN 08/15/2017
9 9 CPU & PCH Grounds J132 GAREN 02/03/2017 69 72 CORE & SA IMVP POWER BLOCK J132 JIN 05/09/2017
10 10 CPU Core Decoupling T290 CARD CFL U 03/15/2017 70 74 GT & GTX IMVP POWER BLOCK J132 MAO 04/11/2017
11 11 CPU GT Decoupling T290 CPU 07/19/2016 71 75 Empty J132 MAO 02/09/2017
12 12 PCH Decoupling J132 JIN 04/28/2017 72 76 Power - 5V 3.3V Supply J132_ GAREN 09/01/2017
13 13 PCH Audio/LPC/SPI/SMBus J132 JIN 05/09/2017 73 77 Power - EOPIO EDRAM Supply J132 JIN 08/15/2017
14 14 PCH Power Management T290 CARD CFL U 03/09/2017 74 78 PMIC BUCKS AND SWs J132_JIN 05/09/2017
15 15 PCH PCIE/USB/CLKS J132_JIN 06/12/2017 75 79 PMIC LDOs J132_ ANDREW 06/21/2017
16 16 PCH SPI/UART/GPIO J132_JIN 04/28/2017 76 80 PMIC GPIOs & Control J132_JIN 09/05/2017
17 18 CPU/PCH Merged XDP J132_JIN 05/09/2017 77 81 Power - VDDQ VCCIO Supply J132 JIN 09/05/2017
18 19 Chipset Support 1 J132 JIN 06/05/2017 78 82 Power FETs J132 JIN 09/05/2017
19 20 Chipset Support 2 J132 JIN 09/05/2017 79 84 LCD Backlight Driver J132 GAREN 04/12/2017
20 22 LPDDR3 VREF Margining J79A MLB 01/31/2017 80 85 eDP Display Connector J132 ANDREW 06/21/2017
21 23 LPDDR3 DRAM Channel A (00-31) J79A MLB 01/31/2017 81 86 S4E<0> J137 _GS5 REDHEAD 02/17/2017
22 24 LPDDR3 DRAM Channel A (32-63) J79A MLB 01/31/2017 82 87 S4E<1> J137 GS5 REDHEAD 02/17/2017
23 25 LPDDR3 DRAM Channel B (00-31) J79A MLB 01/31/2017 83 88 S4E<2> J137 GS5 REDHEAD 02/17/2017
24 26 LPDDR3 DRAM Channel B (32-63) J79A MLB 01/31/2017 84 89 S4E<3> J137 GS5 REDHEAD 02/17/2017
25 27 LPDDR3 DRAM Termination J79A MLB 01/31/2017 85 90 OCARINA PMIC & NAND VCC VR J137 GS5 REDHEAD 02/17/2017
26 28 USB-C HIGH SPEED 1 T290 CARD-CPU-CNL&%/09/2017 86 96 SSD Support J680 MLB 03/20/2017
27 29 USB-C HIGH SPEED 2 J680 MLB 03/30/2017 87 98 Display Mux J132 GAREN 04/12/2017
28 30 USB-C Support J132 RUENJOU 04/24/2017 88 110 USB-C HIGH SPEED 1 J132 RUENJOU 04/18/2017
29 31 USB-C PORT CONTROLLER A J680 MLB 03/30/2017 89 111  USB-C HIGH SPEED 2 J680 MLB 03/30/2017
30 32 USB-C PORT CONTROLLER B J680 MLB 03/30/2017 90 112  USB-C Support J132 RUENJOU 05/24/2017
31 33 USB-C CONNECTOR A J132 RUENJOU 03/22/2017 91 113  USB-C PORT CONTROLLER A J132 RUENJOU 03/22/2017
32 34 USBC X Connector Support J140 MLB 04/03/2017 92 114 USB-C PORT CONTROLLER B J132 RUENJOU 03/22/2017
33 35 TBT 5V REGULATOR J132 JIN 08/24/2017 93 115 USB-C CONNECTOR A J132_ RUENJOU 03/22/2017
34 36 WIFI/BT: Support J132 JACK 05/30/2017 94 116 USBC T Connector Support J140 MLB 04/03/2017
35 37 WIFI/BT: MODULE 1 J132 METE 09/22/2017 95 117 TBT 5V REGULATOR J132 JIN 08/24/2017
36 38 WIFI/BT: MODULE 2 J132 METE 08/23/2017 96 120 Power Aliases - 1 J132 JIN 06/05/2017
37 39 SoC GPIO/SEP/USB/DDR/Test T290 BIGSUR 06/14/2017 97 121  Power Aliases - 2 J140 MLB 04/05/2017
38 40 SoC AOP/AON/SMC T290 BIGSUR 06/14/2017 98 122 Signal Aliases J132 GAREN 04/12/2017
39 41 SoC ISP/I2C/UART/SPI/I2S T290 BIGSUR 05/26/2017 99 123  LPDDR3 Bit & Byte Swizzle AHARTMAN J52 10/29/2013
40 42 SoC PCIe T290 BIGSUR 03/15/2017 100 124 ICT FCT 1 J132 CARLOS 06/15/2017
41 43 SoC Power 1 T290 BIGSUR 03/29/2017 101 125 ICT FCT 2 J132 CARLOS 06/22/2017
42 44 SoC Power 2 T290 BIGSUR 01/31/2017 102 127 Desense Capacitors 1 YHARTANTO J44 01/09/2013
43 45 SoC Power 3 T290 BIGSUR 08/15/2017 103 140 Dev Support 1 J132 PRADEEP 06/05/2017
44 46 SoC Ground T290 BIGSUR 01/31/2017 104 141 Dev Support 2 J79 RIO 06/18/2015
45 47 SoC Shared Support J132 JIN 09/05/2017 105 142 BOM Variants 1 J132_BOMS 12/18/2017
46 48 SoC Project Support J132_JACK 11/03/2017 106 143 BOM Variants 2 J132 BOMS 12/18/2017
47 49 T151 J132 GREG 08/21/2017 107 145 Alternates BOM Table J80 MLB 12/12/2015
48 50 Secure Element J132 GREG 05/16/2017 108 150 References J79 RUENJOU CONSTRAZNTE2015
49 51 T139 Support J132 GREG 08/21/2017
50 52 I2C Connections 1 J132 JACK 05/30/2017
51 53 I2C Connections 2 J132 JACK 09/07/2017
52 54 Power Sensors: High Side J132 JACK 11/03/2017
53 55 Power Sensors: Load Side J132 JACK 11/03/2017
54 56 Power Sensors: Extended J132_ JACK 06/22/2017
55 57 Power Sensors: Extended 2 J132 JACK 11/09/2017
56 58 Thermal Sensors J132_ JACK 06/01/2017 ?
57 59 Power Sensors:Extended 3 J132 JACK 05/26/2017 DRAWING TITLE SCHEM . MLB. X941
58 60 Fans/SMC/AMUX Support J132 JACK 06/22/2017 S
59 62  Audio Placeholder J132_ ADRIEN 03/13/2017 2 051-02166 | D
60 63 Audio Jack Codec J132 ADRIEN 06/02/2017 ‘ Apple Inc. L 0.0
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Module Parts

NAND Parts

CPU
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
337500456 1 CPU, CFLU, QMT8,ES, D0, 2.3,28W,1.05,BGAL528 U0500 CRITICAL CPU:2.3G
337500456 1 CPU, CFLU, QMT8, ES, D0, 2.3,28W,1.05,BGAL528 U0500 CRITICAL CPU:2.5G
337500456 1 CPU, CFLU, QMT8, ES, D0, 2.3,28W,1.05,BGA1528 U0500 CRITICAL CPU:2.6G
998-10522 1 SOCKET, CPU, CFL-U U0500 CRITICAL CPU:SOCKET
SOC
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
339500370 1 POP, SOC, GIBRALTAR+1GB 20NM,M,B0,CSP1406 U3900 CRITICAL SOC:B0_1G
339500372 1 POP, SOC, GIBRALTAR+2GB 20NM,M,B0,CSP1406 U3900 CRITICAL SOC:B0_2G
SOC Alternate Parts . .
BUILD S0C SE
PART NUMBER ALTERNATE FOR BOM OPTION REF DES COMMENTS :
T T PO 100% A06/B06 100% DEV
339500371 339500370 SOC:B0_1G ALL Hynix 1GB SCK P1 1005 206/B06 1003 DEV
339500375 339500370 SOC:B0_1G ALL Micron 1GB ATK
- EVT 1008 A09/B09 10%  DEV
339500376 | 339500370 SOC:B0_1G ALL Hynix 1GB ATK 90% PROD
339500373 | 339500372 SOC:B0_2G ALL Hynix 2GB SCK DVT 95% A09/B09 % DEV (W/ A09/B09 SOC)
339500377 | 339500372 | soc:Bo 26 | ALL Micron 2GB ATK ¥ Al2/B12 95% PROD
339500378 | 339500372 | soc:Bo_2¢ | ALL ynix 2GB ATK Ve L1005 Al2/Bl2  1100% PROD
SE
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
998-11132 1 IC,RTM4,ES2.1,PN80V,DEV, UFLGA64 U5000 CRITICAL SE:DEV_ 2017
338500253 1 IC,RTM4,ES2.1,PN80V,PRD,UFLGA64 U5000 CRITICAL SE:PROD 2017
TBT
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
338500356 2 IC,TBT,TITAN RIDGE DP,QTZZ,ES2,B0,CSP337 U2800,UB000 CRITICAL TBT TR:BO
338500399 2 IC,TBT,TITAN RIDGE DP,QTZZ,ES2,C0,CSP337 U2800,UB000 CRITICAL TBT TR:CO
338500408 2 IC,TBT, TITAN RIDGE DP,QUJK,QS,C1,CSP337 U2800,UB000 CRITICAL TBT TR:Cl
ACE
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
353500961 4 IC,CD3215,ACE,C00,USB PWR SW,BLNK,BGA96 U3100,U3200,UB300,UB400 CRITICAL ACE:CO_BGA
353501442 4 IC,CD3215,ACE,C00,USB PWRSHW, BLNK, NFBGA96 U3100,U3200,UB300,UB400 CRITICAL ACE:CO_NFBGA
WIRELESS
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
339500458 1 IC, MODULE, HARPOON, ES7 . 7,LGA385 U3730 CRITICAL
PMU
PART NUMBER oTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
338500267 1 IC,PMU-A,D2449A0C, CALPE, CSP324, 6X28X7. 32 U7800 CRITICAL
CHARGER IC
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
353501525 1 IC,ISL9240HIBOZ,PMU, SUONA,WCSP40,2.1X3.3 U7000 CRITICAL
AMR
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
677-10581 2 SUBASSY (T&R) PCBA,AMR INTERPOSER,X941 J4800, J4801 CRITICAL
DRAM
PART NUMBER OTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
333500125 4 IC, SDRAM, LPDDR32133 , 16GBIT, 211, H, BGAL 78 12300, 02400, 02500, 02600 CRITICAL | DRAM:HY 8G
333500069 4 IC, SDRAM, LPDDR3-2133 , 16GBIT, 2081, BGAL78 12300, 02400, 02500, 02600 CRITICAL | DRAM:MI 8G
333500166 4 IC, SDRAN, LPDDR3-2133, 16GBIT, 20N, BGAL78 02300, 02400, 02500, 02600 CRITICAL | DRAM:SS_8G
333500126 4 IC, SDRAM, LPDDR32133, 32GBIT, 218, H, BGAL 78 12300, 02400, 02500, 02600 CRITICAL | DRAM:HY 16G
333500070 4 IC, SDRAM, LPDDR3-2133 , 32GBIT, 20N, BGAL78 12300, 02400, 02500, 02600 CRITICAL | DRAM:MI 16G
333500167 4 IC, SDRAN, LPDDR3-2133, 32GBIT, 20N, BGAL78 02300, 12400, 02500, 02600 CRITICAL | DRAM:SS_16G

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
335500324 4 NAND, 3DV3, 85GBP, XXX, S4E, 170G, SD, ULGA110 U8600,U8700,U8800,U8900 CRITICAL NAND:SD_256G
335500329 4 NAND, 3DV3, 85GBP, XXX, S4E, 170G, T, ULGA110 U8600,U8700,U8800,U8900 CRITICAL NAND:TO_256G
335500325 4 NAND, 3DV3, 128GBP, XXX, S4E, 170G, SD, ULGA110 U8600,U8700,U8800,U8900 CRITICAL NAND:SD_512G
335500330 4 NAND, 3DV3, 128GBP, XXX, S4E, 170G, T, ULGA110 U8600,U8700,U8800,U8900 CRITICAL NAND:TO_512G
335500327 4 NAND, 3DV3, 256GBP, XXX, S4E, 170G, 5D, ULGA110 U8600,U8700,U8800,U8900 CRITICAL NAND:SD_1T
335500321 4 NAND, 3DV4, 256GBM, S4E, 256G, SS, ULGA110 U8600,U8700,U8800,U8900 CRITICAL NAND:SS_1T
335500332 4 NAND, 3DV3, 256GBP, XXX, S4E, 170G, T, ULGAL10 U8600,U8700,U8800,U8900 CRITICAL NAND:TO 1T
335500322 4 NAND, 3DV4, 512GBM, S4E, 256G, SS, ULGA110 U8600,U8700,U8800,U8900 CRITICAL NAND:SS_2T
335500244 4 NAND, 3DV3, 512GBM, S4E, 256G, SS, ULGA110 U8600,U8700,U8800,U8900 CRITICAL NAND:SS 2T DOE
335500302 4 NAND, 3DV3, 85GBP, XXX, S4E, 170G, SD, ULGA110 U8600,U8700,U8800,U8900 CRITICAL NAND:SD_256G_DOE
998-11757 4 NAND, 3DV3, 85GBP, XXX, S4E, 170G, T, ULGA110 U8600,U8700,U8800,U8900 CRITICAL NAND:TO_256G_DOE

Programmables (All Builds)
TBT ROMs
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
335500133 2 IC,SPI SERIAL FLASH,8MBITS,3.0V,USONS U2890,UB090 CRITICAL TBT ROM:BLANK
341500931 1 T29,TR1 (V1.1) PROTO-0,X941 U2890 CRITICAL TBT LT ROM:P0O
341500932 1 T29,TR2 (V1.1) PROTO-1,X941 UB090 CRITICAL TBT RT ROM:PO
341500959 1 T29,TR1 (V5.1) DCB,X941 U2890 CRITICAL TBT LT ROM:DCB
341500960 1 T29,TR2 (V5.1) DCB,X941 UB090 CRITICAL TBT RT ROM:DCB
341500967 1 T29,TR1 (V6.52) PROTO-1,X941 U2890 CRITICAL TBT LT ROM:Pl
341500968 1 T29,TR2 (V6.52) PROTO-1,X941 UB090 CRITICAL TBT RT ROM:P1l
341501028 1 T29,TR1 (VXXXX) EVT,X941 U2890 CRITICAL TBT LT ROM:EVT
341501029 1 T29,TR2 (VXXXX) EVT,X941 UB090 CRITICAL TBT RT ROM:EVT
BT ROM
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
335500256 1 IC,SPI SERIAL FLASH,2MBIT,1.8V,DFNS U3750 CRITICAL BT ROM:BLANK
34150965 1 IC,BT SFLASH ROM (V10.53.122) PROTO-0,X1190 U3750 CRITICAL BT ROM:PO
34150965 1 IC,BT SFLASH ROM (V21) PROTO-1,X1190 U3750 CRITICAL BT ROM:Pl1
341501025 1 IC,BT SFLASH ROM (VXX) EVT,X1190 U3750 CRITICAL BT ROM:EVT
WIFI ROM
PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
335500214 1 IC,EEPROM, SER,UWIRE, 16K, 1.8V,DFN8 U3710 CRITICAL WIFI_ ROM:BLANK
341500725 1 IC,WIFI ROM (V01) WW1,X665 U3710 CRITICAL WIFI ROM:PO
Strategic Silicon

PART# STRATEGIC VALUE COMMENT PART# STRATEGIC VALUE COMMENT

337500456 08 CPU 335500330 09 NAND

333500069 01 MEMORY 335500332 09 NAND

333500070 01 MEMORY 338500410 08 OCARINA

333500125 | 01 MEMORY 353501442 | 05 ACE

333500126 | 01 MEMORY 338500408 | 08 TITAN RIDGE

333500166 08 MEMORY 353501188 09 DEBUG MUX2

333500167 08 MEMORY 353501525 06 SUONA

339500370 09 pSoC 353500928 06 IMVP8

339500372 09 pSoC 353500526 07 TPS62180

338500267 08 CALPE 353501077 02 ISL95870HRUZ

335500321 10 NAND 353501629 08 TAS5770L

335500322 | 10 NAND 338500253 | 09 SECURE ELEMENT

335500324 | 09 NAND 35354415 | 01 BACKLIGHT CONTROLLER

335500325 09 NAND 353501320 08 MIPI SWITCH

335500327 | 09 NAND 33851163 | 01 ACCELEROMETER

335500329 09 NAND

NAND Alternate Parts

PART NUMBER ALTERNATE FOR BOM OPTION REF DES COMMENTS :
335500302 335500324 NAND:SD_256G | ALL SanDisk 256G 0ld
335500290 335500329 NAND:TO 256G | ALL Toshiba 256G 0ld
998-12418 335500329 NAND:TO 256G | ALL Toshiba 256G Sub
998-12419 335500329 NAND:TO 256G | ALL Toshiba 256G Sub
335500303 335500325 NAND:SD_512G | ALL SanDisk 512G 0ld
335500291 335500330 NAND:TO 512G | ALL Toshiba 512G 0ld
998-12420 335500330 NAND:TO 512G | ALL Toshiba 512G Sub
998-12421 335500330 NAND:TO 512G | ALL Toshiba 512G Sub
335500305 335500327 NAND:SD_1T ALL SanDisk 1T 0ld
335500293 335500332 NAND:TO 1T ALL Toshiba 1T 01d
998-12424 335500332 NAND:TO 1T ALL Toshiba 1T Sub 1
998-12426 335500332 NAND:TO 1T ALL Toshiba 1T Sub 2

BT ROM Alternate Parts
PART NUMBER ALTERNATE FOR BOM OPTION REF DES COMMENTS :
335500248 335500256 BT_ROM: BLANK U3750 Macronix
335500255 335500256 BT_ROM: BLANK U3750 Adesto

WIFI ROM Alternate Parts
PART NUMBER ALTERNATE FOR BOM OPTION REF DES COMMENTS :
335500216 335500214 WIFI_ROM:BLANK U3710 Rohm
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BOM Groups

BOM GROUP

BOM OPTIONS

X941 COMMON

SCH,PCB,ALTERNATE , COMMON, X941 COMMON1,X941 COMMON2,X941 COMMON3,X941 PROGPARTS

Variable BOM Groups
Development/Base BOMs

X941 COMMON1

TBT_TR:C1,ACE:C0_NFBGA,SE:DEV_2017,PBUS:3S,SYSDET:FET, TBTTHRM SNS,BOARD_ID,BOARD_REV:100,RF_DOE

X941 COMMON2

EDP_ENABLE, XDP:YES, SKIP_5V3V3:AUDIBLE

X941 COMMON3

LOADRC:YES

PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
685-00187 1 COMMON PARTS,MLB, X941 BASE CRITICAL BASE BOM
985-00366 1 DEV,MLB, X941 DEVEL CRITICAL DEVEL BOM

X941 PROGPARTS

TBT LT ROM:EVT,TBT RT ROM:EVT,WIFI ROM:P0,BT ROM:EVT

X941 DEVEL:ENG

ALTERNATE,ESPI_DBG,DBGLED, SOC_DBG,USBC_DBG, XDP_CONN:YES,WIFI_DBG,SSD_DBG,DBG_FAN,DEBUG_BUTTON,LOADISNS,AP_TEMP:YES,SENSOR:DEV,BOOTCFGO0

X941 DEVEL:DVT

ALTERNATE, SOC_DBG,USBC DBG,XDP CONN:YES,WIFI DBG

X941 DEVEL:PVT

ALTERNATE

NAND Configs

BOM GROUP

BOM OPTIONS

NANDCFG:SD 256G

NAND:SD 256G,SOC:B0_1G,NAND VCC:2.5V

NANDCFG:TO 256G

NAND:TO 256G, SOC:B0_1G,NAND VCC:2.5V

NANDCFG:SD 512G

NAND:SD 512G, SOC:B0_1G,NAND VCC:2.5V

NANDCFG:TO 512G

NAND:TO 512G, SOC:B0_1G,NAND VCC:2.5V

NANDCFG:SD 1T NAND:SD 1T, SOC:B0_2G,NAND VCC:2.5V
NANDCFG:SS 1T NAND:SS_1T,SOC:B0_2G,NAND VCC:2.5V
NANDCFG:TO 1T NAND:TO 1T,SOC:B0_2G,NAND VCC:2.5V

NANDCFG:SS 2T NAND:SS_2T,SOC:B0_2G,NAND VCC:2.5V
NANDCFG:SS 2T DOE NAND:SS_2T DOE,SOC:B0_2G,NAND VCC:2.7V
NANDCFG:SD 256G _DOE NAND:SD_256G_DOE,SOC:B0_1G,NAND VCC:2.5V
NANDCFG:TO 256G _DOE NAND:TO 256G_DOE,SOC:B0_1G,NAND VCC:2.5V

Main DRAM SPD Straps

BOM GROUP BOM OPTIONS
DRAMCFG:HY 8G DRAM:HY 8G,RAMCFG4 L,RAMCFG3 L,RAMCFG2 L,RAMCFGl L,RAMCFGO L
DRAMCFG:MI 8G DRAM:MI 8G,RAMCFG4 L,RAMCFG3 L,RAMCFG2 L,RAMCFGl L

DRAMCFG:SS_8G DRAM:SS_8G,RAMCFG3_L,RAMCFG2_L,RAMCFG0 L
DRAMCFG:HY 16G DRAM:HY 16G,RAMCFG4 L,RAMCFG3 L,RAMCFGl L,RAMCFGO L
DRAMCFG:MI 16G DRAM:MI 16G,RAMCFG4 L,RAMCFG3 L,RAMCFGl L

DRAMCFG:SS_16G

DRAM

:SS_16G,RAMCFG3_L,RAMCFGO L

CPU DRAM CFG Chart

DIE REV CFG 4 VENDOR CFG 1 CFG 0
A 0 HYNIX 0 0
B 1 MICRON 0 1
SAMSUNG 1 0
SPEED CFG 3 N/A 1 1
2133 0
1866 1
CAPACITY CFG 2
8GB 0
16GB 1

SYNC_MASTER=J79_JACK

SYNC_DATE=04/07/2016]
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BOARD MECHANICALS

Shield Cans - BOTTOM SIDE Shield Cans - TOP SIDE POGO PINS Cowling Bosses - BOTTOM SIDE
TITAN RIDGE - LEFT (U2800) - 806-12859 SOC (U3900) - 806-12855 LIO and RIO -2X (870-5071) DFR TOUCH CONN (J4402) - 860-00414
1 1 SH0425
r SH0418 r SH0412 poco_ R T s poGo-2 o T2 o 6.25%3.85R-1.75TD-1.938H-5M
SM SM oM oM ) : ‘/\
) FENCE-TITAN-RIDGE-X940 ) FENCE-MLB-BTM-H9M-X940 : < : ) : ( : )
TITAN RIDGE - RIGHT (UB000) - 806-12859 DIPLEXERS - 806-12854 USB-C CONN - LIO (J3300) - 860-00392
1 1 SH0445 SH0446
_[____' SH0420 _[____‘ SHO0411 AROUND THE FAN AND CENTER - 8X (870-01518) 3.40D1.75ID-1.12H-SM 3.40D1.75ID-1.12H-SM
SM SM 1 1
) FENCE-TITAN-RIDGE-X940 ) SHLD-MLB-DIPLEXERS-X940 SH0463 SH0464 SH0465 SH0466 —[_ —[_
POGO-2.30D-4.0H-SM POGO-2.30D-4.0H-SM POGO-2.30D-4.0H-SM POGO-2.30D-4.0H-SM - -
SM SM SM SM
LPDDR3 (U2300 ~ U2600) - 806-15451 NAND - TOP SOUTH (U8600) - 806-12857 _[_;L<::> _[_;L<::> _[_;L<::> _[__L<::> DFR DISPLAY CONN (J4401) - 860-00412
1 1 | | | | SHO0426 SH0427
_[““ SH0415 _[___‘ SH0416 " SHO0467 " SH0468 " SH0469 " SHO0470 3+40D1.7510-1. 7H-SM 3+40D1.7510-1. 7H-SM
SM SM POGO-2.30D-4.0H-SM POGO-2.30D-4.0H-SM POGO-2.30D-4.0H-SM POGO-2.30D-4.0H-SM T@ T@
= — sM sM sM sM
SHLD-MLB-LPDDR3-X940 FENCE-MLB-NAND-TOP-SOUTH-X940 ﬁ@ ﬁ@ ﬁ@ i@ L =
NAND - BOTTOM SOUTH (U8700) - 806-12858 NAND - TOP NORTH (U8800) - 806-12856 = = = = IPD CONN (J4501) - 860-00412
1 1 SH0428 SH0429
SH0417 SH0413 3.40D1.75ID-1.7H-SM 3.40D1.75ID-1.7H-SM
SM SM 1 1
FENCE-MLB-BTM-NAND-X940 FENCE-MLB-NAND-TOP-NORTH-X940 1 1
NAND - BOTTOM NORTH (U8900) - 806-12858 CPU SLED_(U0500) - 806-12626 KBD CONN (J4500) - 860-00412
1 1 PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION
SH0430 SH0431
SH2M419 SH2M423 806-14839 2 SLED,METAL,MATT NICKEL,X940 SH0423,SH0424 3.40D1.75ID-1.7H-SM 3.40D1.75ID-1.7H-SM
e e 1 1
FENCE-MLB-BTM-NAND-X940 SLED-METAL-X940 : :
CPU SLED_(U0500) - 806-12626 = =
OMIT_ TABLE
1 USB-C CONN - RIO (JB500) - 860-00392
SH2M424 SH0447 SH0448
— 3.40D1.751ID-1.12H-SM 3.40D1.751ID-1.12H-SM
SLED-METAL-X940 T@ T@
Shield CAN Alignment Slots 14X - 998-04440 (l.2mm X 0.4mm) Thermal Stage Mounting Holes
AUDIO JACK CONN (J6600) - 860-00829
Plated Through Hole - 3.15mm - APN 998-0845
SH0490 SH0432
SH0449 SH0450 SH0451 SH0452 SH0453 3P9R3P15 2.7X1.8R-1.41D-1.64H-SM
) TH-NSP ) TH-NSP ) TH-NSP ) TH-NSP ) TH-NSP 1 1
i SL-1.2X0.4-1.5X0.7 i SL-1.2X0.4-1.5X0.7 i SL-1.2X0.4-1.5X0.7 i SL-1.2X0.4-1.5X0.7 i SL-1.2X0.4-1.5X0.7
_ o _ - _ _ Py _ - Plated Through Hole - 3.6 APN 998-03850 MESR CONN (94900) = 860-00829
1 1 1 1 ate rouqg ole - .omm - -
i SL-1.2X\0/;->1.5X0.7 i SL-1.2X\0/;->1.5X0.7 i SL-1.2X\0/;->1.5X0.7 i SL-1.2X\0/;->1.5X0.7 SHO433
1 1 1 1 4SHO491 4SHO492 4SHO493 2.7X1.8R-1.4ID-1.64H-SM
— SHO0459 — SHO0460 SHO461 — = .0R3.6-NSP .0OR3.6-NSP .0R3.6-NSP

E

1 1 1
TH-NSP TH-NSP TH-NSP
—( ) —( ) —( )
SL-1.2X0.4-1.5X0.7 SL-1.2X0.4-1.5X0.7 SL-1.2X0.4-1.5X0.7

|||—

TOP Rubber Mount Standoffs - 12X - (860-00430) Bottom Rubber Mount Standoffs - 1X - (860-00476)
SH0400 SH0401 SH0402 SH0403 Cowling Bosses - TOP SIDE
2.80D1.21ID-1.435H-SM 2.80D1.2ID-1.435H-SM 2.80D1.2ID-1.435H-SM 2.80D1.21ID-1.435H-SM eDP CONN (J8500) - 860-00415
3.40D1.75ID-0.844H-SM 3.40D1.75ID-0.844H-SM
1 1
 SH0404 ~ SH0405 ~ SH0406 ~ SH0407 1 1
5 80DL 21D 1. 35HSM 2.80D1.2ID-1.435H-SM 2.80D1.2ID-1.435H-SM 2.80D1.2ID-1.435H-SM = =
. 1 1 1 SYNC MASTER=J79A MLB SYNC DATE=01/31/2017
@ @ @ @ PD Parts
= = = = 2 Apple Inc 051-02166 | D
SHO436 SHO437 ' ® REVISION
SH0408 SH0409 SH0410
2.80D1.2TD-1.435H-SM 2.80D1.2TD-1.435H-SM 2.80D1.2TD-1.435H-SM 2.80D1.2ID-1.435H-SM 2.80D1.21D-3.25H-SM 4.0.0
1 1 1 1 1 NOTICE OF PROPRIETARY PROPERTY: BRANCH
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100 97 8

PPVCCIO_S0_CPU

PLACE_NEAR=U0500.AM6:15.24MM

|
J

PP3V3_ S5 13 14 15 19 96

RO550 100K 1, An 2 XDP_USB_EXTA 0C_L ;
RO551 100K 1,'A'A%2 °° /20w MF 201 ypp ySB_EXTB_OC_L ;
R0552 100K 1,'A'A%2 °° /20w M 201 ypp ySB_EXTC OC_L ;
R0553 100K 1,'A'A72 > /20w M 201 ypp ySB_EXTD _OC_L ;

5% 1/20W MF 201 - - -
R0557 100K 1 2 XDP_DP_INT_HPD ;
/\/\/\/ 5% 1/20W MF 201 - -

46

28

28

90

90

OMIT TABLE
Uu0500
CFL-U
4+43E
BGA
101 87 (5T DP_DDI1 ML C N<0> ALS DDI1_TXN[0] SyM 1 oF 20 EDP_TXN[0] AG4 EDP_INT ML N<0> ETD ©
101 97 (o) DP_DDI]1 ML C P<0> AL6 | ppr1 TXP[0] EDP TxP[0] | 2C3 EDP_INT ML P<0> oD ©
8 (oo DP_DDI]._ML_C_N<1> AJ5 DDI1_TXN[1] EDP_TXN[1] AG2 EDP_INT_ML_N<1> D
9 (oo DP_DDI]._ML_C_P<1> AJ6 DDI1_TXP[1] EDP_TXP[1] AGl EDP_INT_ML_P<1> G ©
¥ (oo DP_DDI]._ML_C_N<2> AF6 DDI1_TXN[2] EDP_TXN[2] AJ4 EDP_INT_ML_N<2> D ©
¥ (ooT) DP_DDI]._ML_C_P<2> AF5 DDI1_TXP[2] EDP_TXP[2] AJ3 EDP_INT_ML_P<2> G *
¥ (oor) DP_DDI]._ML_C_N<3> AES DDI1_TXN[3] EDP_TXN[3] AJ2 EDP_INT_ML_N<3> G ©
v (o) DP_DDI l_ML_C_P<3> AE6 DDI1_TXP[3] o | EDP_TXP[3] Adl EDP_INT_ML_P<3> oo ©
101 o7 ¢ogs—DPP_DDI2 ML _C_N<0> AC4 | pp12_txw[0] S e EDP AUX N | AH4 EDP_INT AUX N GO
101 87 (5o DP_DDI2 ML C P<0> AC3 | ppr2 TxP[0] EDP_AUX P | AH3 EDP_INT AUX_P —
s ¢oom DP_DDI2 ML C_N<1> ACL | ppr2_rxni1]
o (g DP_DDI2 ML C_P<I> AC2 | ppr2 mxP[1] prsp_urizs | A7 o .
DP DDI2 ML N<2> AE4
SR €T —22l2 ML L e ppr1 aux N | 2¢7  DP _DDI1 AUXCH C_N v
v Cogm—LDE_DDIZ2 ML _C_P<2> DDI2_TXP(2] “aux p| %6 DP DDI1 AUXCH C P
DP DDI2 ML C N<3> AE1 DDI1_AUX_P — —— DV
R G = = DDI2_TXN[3] AD4 DP DDI2 AUXCH C N
DP DDI2 ML C P<3> AE2 | pp12 TXP[3] DDI2_AUX N = = - D ¥
87 LouT = —— = - DDI2 AUX P AD3 DP_DDI2_AUXCH_C_P G ¥
DpI3_AUX N | BCT o
DISPLAY SIDEBANDS DDI3_AUX P L(NC
XDP B EXTB L CK9
2 17 s [ _USB_ _OC_ GPP_E12_USB2_OC3* Gpp E7/cPy_Gp1 | O3 XDP_PCH_OBSDATA A3 5 v
» > DP_DDPB_HPD CN6 | Gpp E13/DDPB_HPDO GPP_E8/SATALED* | N7 XDP_PCH_OBSDATA B0 =TT 17
CK6 XDP USB EXTC OC L
2
'R0530 » DB _DDPC_HPD CM6 | Gpp E14/DDPC_HPD1 GPP_ES/USB2_0C0* K5 XDP USB EXTD OC L s v %
CP7 GPP_E10/USB2_OCl* _ _ _ UL Y& LRURL
24.9 v _ TEST NOA N 10 GPP_E15/DPPD_HPD2 CKS
1% GPP_E11/USB2_0C2* XDP_USB_EXTA OC L Ve LR
1/20wW CP6
MEF 1y _ _TEST NOA N_11 GPP_E16/DPPE_HPD3 CKIl  EDP BKLT EN
5201 XDP DP INT HPD M7 | app £17/EDP HED EDP_BKLTEN _ _ D
46 5 EIN > — — — — — EDP_BKLTCTL CHll BKLT_PWM_MLBZTCON DOUT 80
EDP_COMP AM6 | prsp RcoMP epp vppeN | €611 EDP_PANEL PWR_EN D
OMIT TABLE
Uu0500
CFL-U
4+4+3E
BGA
AL2 SYM 20 OF 20 CR3
NCX¥——{ RSVD SPARE RSVD I —— X nc
NeX—2N2 | gsyp rsvp | R4 NC
NeX— N4 | rsvD RsvD | B3 o
AT3 CP3
NG Y22 | RSVD RSVD [ P2 o
AU3 Gl
NC Y23 | RSVD RSVD [ 5= senc
H4 G2
NG X¥——% | RSVD RSVD [ 2 voic
BV25 H3
NG X¥——Y%2 | RSVD RSVD [ 2 oo
cGl W3
NG ¥~ | RSVD RSVD [ 2 oo
CG2 Y3
NC X¥———% | RSVD RSVD NC
ALl BB24
NC X¥———— | RSVD RSVD NC
AL3 BC24
NCX¥———"" | RSVD RSVD NC
NeX—2L4 | rsvD rsvp | BC28 o
NeX— M3 | rsvD rsvp | BR3S o
NeX— M4 | rsvp rsvp | BR36 o
NeX—2N1 | rsyp rsvp | BT8 NC
Ne X283 | rsvD rsvp | BT NC
Ne XY | rsvD rsvp | BV24 o o
NeX—282 | rsvD rsvp | BP8 NC

RSVD | —~  xne
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96 19 10 8 PP].V_S3

PLACE_NEAR=U0500.BJ1:254MM
'R0612
96 17 10 8 PP]-V_SOSW § 1K
5% OMIT_ TABLE
PLACE_NEAR=R0611:1MM D];Il/7'2 ow
R0O610* 2201 U0500
]é%{ % CFL-U
1/2 B(/J[[/Fv 4+3E
201 100 76 CPU_CATERR_L AA4ﬁ CATERR* BGA
2 RO611 s — CPU PECI * ARL ] PECT SYM 4 OF 20
3 0 0 < BI > == 4P
s gy CPU_PROCHOT_L — AN CPU_PROCHOT R L, > B‘J“llo PROCHOT*
3 PM THRMTRIP L *
1/1\542FOW100 76 45 LouT L — — E]_O THRMTRiP PROC_TCK T6 - XDP_CPU_TCK .
i . 201 NC X———(Q) SKroce proc o1 | U6 4  XDP_CPU_TDI G? .
PLACE_NEAR=U0500.Y4:38MM 101 ¢ XDP_BPM_L< 0> UlO BPM[0]* PROC_TDO Y5 > XDP_CPU_TDO =— 17
19 (D) NC_XDP_BPM_L<1> UZO BPM[1]* o PROC_TMS TS5 - XDP_CPU_TMS Vi RY
19 (D) NC_XDP_BPM_L<2> EZO BPM[2]* E (é PROC_TRST* OAB6 - XDP_CPU_TRST L G=] v
<3> % ()
19 > NC XDP_BPM L<3  BPM[3] o BCH_TCK W6 - XDP_PCH_TCK o
© pcH_ oI | U5 < XDP_PCH _TDI v
PCH_TDO W5 -»> XDP_PCH_TDO G v
PCH_TMS | £ - XDP_PCH TMS = b
PCH_TRST* Y8 < XDP_PCH TRST L v
P6
PROC_POPIRCOMP BP27 | pROC_POPIRCOMP FCH_JTAGK <—sECH JIACK (T
PCH_OPIRCOMP BW25 PCH_OPIRCOMP
OPCE_RCOMP L5 OPCE_RCOMP
OPC_RCOMP N5 OPC_RCOMP
R0681* R0682* R0683! R0684!
49.9% 49.9% 49.9% 49.9%
1% 1% 1% 1%
1/20W 1/20W 1/20W 1/20W
MF MF MF MF
201, 201, 201, 201,
PLACE_NEAR=U0500.BP27:12.7MM PLACE_NEAR=U0500.N5:12.7MM
PLACE_NEAR=U0500.BW25:12.7MM
PLACE_NEAR=U0500.L5:12.7MM
OMIT_ TABLE
U0500
CFL-U
4+3E
BGA
l7@ CPU_CFG<O> —- T4 CFG[O] (IPU) Swr 19 OF 20 RSVD_TP B35 NC_CPU_B35
1 ¢gy—CPU_CFG<1> > Ll e TR Tt rsvp_Tp | 234 NC_CPU_A34
CPU_CFG<2> T3
D = rec3s —>——— el 21 (ze rsvp_Tp | BI34 TEST_CPU_BJ34 9
7 D - —-»> | el e RSVD TP | D34 TEST CPU_D34 .
17 (T CPU_CFG<4> —-»> CFG[4] (=) - - =
17 DBI CPU_CFG<5> — M4 CFG[5] (1PU)
17 DBI CPU_CFG<6> —> J3 CFG[6] (1PU)
17 @ CPU_CFG<7> —- M3 CFG[ 7 ] (IPU)
17 C)BI CPU_CFG<8> —»> R2 CFG[8] (1PU)
17 DBI CPU_CFG<9> — N2 CFG[9] (1PU)
17 DBI CPU_CFG<10> — R1 CFG[10] (1PU)
17 DBI CPU_CFG<11> — N1 CFG[11] (1PU)
17 DBI CPU_CFG<12> — J2 CFG[12] (1PU)
17 C)BI CPU_CFG<13> — L2 CFG[13] (1PU)
17 DBI CPU_CFG<14> — Ji CFG[14] (1PU)
17 DBI CPU_CFG<15> — L1 CFG[15] (1PU)
17 DBI CPU_CFG<16> — L3 CFG[16] (1PU)
17 DBI CPU_CFG<17> — L4 CFG[17] (1PU)
17@ CPU_CFG<18> —» N3 CFG[18] (1PU)
17 DBI CPU_CFG<19> — N4 CFG[19] (1PU)
CPU_CFG_RCOMP BBS | crG_RrcOMP
17 ¢eor—LTP_PMODE W4 | 1TP PMODE
R06801 TEST CPU A A35
49.9 % v IEST_CPU A3 RSVD_TP Tp | BP36 NC_CPU_BP36
1/20W
201, 7p | BP35 NC_CPU_BP35
rp | BR18 NC CPU _BR18
— rp1 | BP34 NC_CPU_BP34
p | BR3¢ NC_CPU_BK34
ZUM* OAH26 CPU_ZVM L [CoD) 73 CONNECT TO ORC VRS
RSvD TP | F34 TEST CPU F34 0
RsvD_Tp | CN36 TEST CPU CN36 .
MSM* OAJ27 NC_CPU_MSM_L D CONNECT TO EOPIO VRS. Not used with combined VR for OPC/EOPIO
UFS_RESET* [\RR3 o
s _TEST CPU_F37 F37 | rsvp TP INPUT3VSEL | BT27 CPU_INPUT3VSEL DESIGN: X502/DEV MLB U
CFG<4> :eDP ENABLE/DISABLE 1 = DISABLED 0 = ENABLED IST TRIG CP36 CPU_I ST_TRIG LAST CHANGE: Mon Apr 27 22:56:39 2015
s _TEST CPU BJ36 BJ36 | rsvp TP —
NOSTUFF PAGE TITLE
1R0632 |'R0O631 CPU MISC/JTAG/CFG/RSVD
§ (5)% § ggZK P) DRAWING NUMBER SIZE
CPU_CFG<4> 6 17 For iFDIM test D%‘ZOW D%‘ZOW 051-02166 D
EDP_ENABLE , 0201 , 201 Apple Inc. mevrsTon
'‘R0634 4.0.0
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OMIT TABLE OMIT TABLE
U0500 U0500
CFL-U CFL-U
4+3E 4+3E
BGA BGA
s gy MEM_A_DO<0> <«—»— 225 | DDRO_DO[0] SYM 2 OF 20 DDRO_Ckp[0] | V31 > MEM A CLK_P<0> )5 »s gy MEM_B_DO<0> <—»— 235 | Dor1_DO[0] SYM 3 OF 20 DDRL_CKP[0]| 2F2Y > MEM B CLK_P<0> ”s
59 gy MEM_A_DO<1> <«—p— 228 | DpDORO_DO[1] DDRO_CKN[0] | V32 o MEM A CLK N<0> oD 2 % 99 gy MEM_B_DO<1> <« 3% | DDR1_DO[1] DDR1_CKN[0]| 2F28 o MEM B CLK N<0> oD »
0 gy MEM_A_DO<2> <«—>— 228 | poRO_DO[2] DDRO_CKP[1] | T31 > MEM A CLK P<I> = 22 25 59 Cgry—LMEM_B_DO<2> <«—p— 237 | DDR1_DQ[2] DDR1_CKP[1]| AE29 - MEM B CLK P<1> — T
59 Ggy—LMEM_A_DO<3> <« 228 | poRO_DO[3] 2 DDRO_CKN[1] | 132 —»  MEM A CLK N<1> D 2 59 Ggy—LMEM_B_DO<3> <«—>— 234 | ppR1_DO[3] g DDR1_CkN[1]| 2E28 o  MEM B CLK N<1> G »
o gy MEM_A_DO<4> <«—»— 228 | DDORO_DO[4] > 59 gy MEM_B_DO<4> <«—>— "7 | DDR1_DQ[4] <
59 gy MEM_A_DO<5> <«—p— 25 | DDRO_DO[5] £ DDRO_CKE[0] | Y36 o MEM A CKE<0> D 2 59 gy MEM_B_DO<5> <«—p— 3¢ | DDR1_DQ[5] z DDR1_CKE[0]| 128 o MEM B CKE<0> D »
» ey MEM_A_DO<6> <« 228 | DDRO_DO[6] 2 DDRO_CKE[1] | Y37 > MEM A CKE<1> = 21 25 59 gy MEM_B_DO<6> <«—p— 236 | DDR1_DO[6] 2 DDR1 CKE[1]| 122 > MEM B CKE<1> = 23 25
59 Cgry—MEM_A_DO<7> <«—>— 228 | poRO_DO[7] : DDRO_CKE[2] | Y34 o MEM A CKE<2> oD 2 99 gy—MEM_B_DO<7> <«—>— 237 | DDR1_DQ[7] 2 DDR1_CKE[2]| V28 o MEM B CKE<2> oD »
s gy MEM_A_DO<8> <«—>— 220 | DDRO_DO[8] § DDRO_CKE[3] | Y32 > MEM A CKE<3> ——— 22 25 59 gy MEM_B_DO<8> <«—»— 237 | DDR1_DO[8] z DDR1 CKE[3]| V22 > MEM B CKE<3> == 20 25
s ey MEM_A_DQO<9> <«—»— 2320 | DDORO_DO[9] 0 59 Cgy—MEM_B_DO<9> <«—>— 234 | DR DO[9] 2
s gy MEM_A_DO<10> <« >33 | DDRO_DO[10] g DDRO_CS*[0] [HRE32 o MEM A CS_L1.<0> —— 21 22 25 59 Cgry—MEM_B_DO<10> <«—p— " | DDR1_DO[10] 3 DDR1_CS*[0]AL37 _»_ MEM B CS_I1<0> — 23 20 25
59 gy MEM_A_DO<11> <«—p— 232 | DDRO_DO[11] & DDRO_CS*[1] [AF32 »  MEM A CS I<1> EoD 2 2 2 99 gy MEM_B_DO<11> <«—p— "% | DDR1_DO[11] DDR1_CS*[1]{AL35 o MEM B CS I<1> EoD »
s gy MEM_A_DO<12> <«—»— 230 | DDORO_DQ[12] 59 Cgy—MEM_B_DO<12> <«—»— 2237 | DDR1_DO[12]
59 Gy—MEM_A_DO<13> <« >0 | DDRO_DQ[13] DpRO_oprio] [ RE3L o MEM A ODT<0> G » 2 59 Ggy—MEM_B_DO<13> <«—»— 223 | DDR1_DO[13] DDR1_oproj| 2L36 o MEM B ODT<0> T »
s cgy— MEM_A_DO<14> <« D32 | DDRO_DQ[14] NC/DDRO_ODT[1] [ AF31. 59 Cgry—MEM_B_DO<14> <«—»— "% | DDR1_DO[14] NC/DDR1_ODT[1]| AL34 o .
s gy MEM _A_DO<15> <«—p— 3% | DDRO_DO[15] 59 Cgry—MEM_B_DO<15> <«—p— "7 | DDR1_DQ[15]
0 ey MEM_A_DO<16> <«—p— 2% | DDRO_DO[16] DDRO_CAA[0] | AB33 > MEM A CAA<0> == 21 25 59 gy MEM_B_DO<16> <«—p— % | DDR1_DO[16] DDR1_CAA[0][ AF35 - MEM B CAA<0> —— 21 25
59 Cgry—MEM_A_DO<17> <«—>— 2> | DDRO_DQ[17] DDRO_CAA[1] | 36 o MEM A CAA<I> oD 2 99 gy—MEM_B_DO<17> <«—»—>223% | DDR1_DO[17] DDR1_CAA[1]]| 2B2% o MEM B CAA<I> oD »
» Gy MEM_A_DO<18> <«—>— 22 | DDRO_DQ[18] DDRO_CAA[2] | BR37 > MEM A CAA<L2> = 21 25 99 gy—MEM_B_DO<18> <«—>— 32 | DDR1_DO[ 18] DDR1_CAA[2]| AE37 - MEM B CAA<2> —
5 Gy MEM A _DO<19> <«—>— 22 | DDRO_DQ[19] DDRO_CAA[3] | 2B34 o MEM A CAA<3> D » 99 gy—MEM_B_DO<19> <«—>— 3! | DDR1 DO[19] DDR1_CAA[3]| 2E36 o MEM B CAA<3> D »
»» gy MEM_A_DO<20> <«—p— 2> | DDRO_DO[20] DDRO_CAA[4] | PA36 > MEM A CAA<4> = 21 25 59 gy MEM_B_DO<20> <«—p— 30 | DDR1_DO[20] DDR1_CAA[4]| AC29 - MEM B_CAA<4> — 23 25
59 gy MEM_A_DO<21> <«—p— 2> | DDRO_DO[21] DDRO_CAA[5] | V34 o MEM A CAA<5> oD 2 % 99 gy MEM_B_DO<21> <«—p— 2% | DDR1_DO[21] DDR1_CAA[5]| "2° o MEM B CAA<5> oD »
s gy MEM_A_DO<22> <« 32 | DDRO_DQ[22] DDRO_CAA[6] | PA34 > MEM A CAA<6> =——— 21 25 59 Ggy—MEM_B_DO<22> <«—»— 2231 | DDR1_DO[22] DDR1_CAA[6]| AB28 - MEM B CAA<6> — 5 s
59 Ggy—MEM_A_DO<23> <«—>— 22 | DDRO_DQ[23] DDRO_CAA[7] | W34 o MEM A CAA<T> D 2 % 59 Ggy—MEM_B_DO<23> <«—»— 2732 | DDR1_DO[23] DDR1_CAA[7]| 2C28 o MEM B CAA<T> D »
» gy MEM_A_DO<24> <«—>— 222 | DDRO_DQ[24] DDRO_CAA[8] | V32 > MEM A CAA<8> = 21 25 59 gy—MEM_B_DO<24> <«—>— 23! | DDR1_DO[24] DDR1_CAA[8]| W28 - MEM B CAA<8> —
59 gy MEM_A_DO<25> <—b— 2% | DDRO_DO[25] DDRO_CAA[9] | M35 o MEM A CAA<9> D 2 99 gy MEM_B_DO<25> <—p— 232 | DDR1_DO[25] DDR1_CAA[9]| Y28 o MEM B CAA<9> D »
»» Gy MEM_A_DO<26> <« 2% | DDRO_DQ[26] 99 ¢gy—MEM_B_DO<26> <«—»— 273 | DDR1_DO[26]
59 gy—MEM_A_DO<27> <«—>— 2% | DDRO_DQ[27] DDRO_CAB[0] | C32 o MEM A CAB<0> D 2 99 Ggy—MEM_B_DO<27> <«—»— 27?2 | DDR1_DO[27] DDR1_CAB[0]| 2K35 o MEM B CAB<0> B »
»» gy MEM_A_DO<28> <«—>— 222 | DDRO_DQ[28] DDRO_CAB[1] | AB32 > MEM A CAB<1> ——— 22 25 59 Ggy—MEM_B_DO<28> <«—>— 23 | DDR1_DO[28] DDR1_caB[1]| AK34 - MEM B CAB<1> — T
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FILTER PLACEHOLDERS ONLY
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0201 0201 402
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R1250
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1;&W CRITICAL CRITICAL T — ﬁ&lXgéWE%%EEWmEEH—VCCAMPHYPLL—F
Mp-LF 1 C1250 1 Cl1251 1 C1252 %ggg%gwggy;oioszo
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€ € | BYPASS=U0500.CP5::3MM
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PP3V3_SS 8 96
R1366 100K 15 nN 2 SPI_PCHROM MOSI
R1367 100K 1 ,A'A72 22 27200 M 20 SPI_PCHROM_IO0<2>
R1368 100K 1,Ap2 >0 2200 M 20 SPI_PCHROM_IO<3>
5% 1720w MF 201 - -
PP1V8 S5 14 15 16 38 96
R1344 100K 1A AN 2 PCH GPP_AQ_PU
R1345 LK 1 \Apn2 oo 120 MW 20 PCH_STRP_ESPI
R1352 4TR 1 \na2 2% 120 W 20 PCH_UART DEBUG_D2R
R1353 4TR 1 n a2 2% 1200 W 20 PCH_UART DEBUG_R2D
R1363 LK 1 \NAA2 oo TP W A% PCH_STRP_SPIROM_SAF
R1365 1K 1 AN 2 oo 120 W 20 PCH_STRP_XTAL_24MHZ
5% 1720w MF 201 - - -
PP3V3_ S5 514 15 19 96
R1346 100K 1, 2 PCH _STRP JTAGODTDIS
R1355 LOK 1 AN 2 o 20w W 2% JTAG_TBT X_TMS
R1356 LOK 1 \NaAN2 o 20w W 2% JTAG_TBT T_TMS
R1359 LOR 1 \NaAa2 o 20w W 2% JTAG_ISP_TDO
R1347 100K 1, pAp2 >0 1200 W 200 CPU C10 GATE L
5% 1720w MF 201
PP3V3_TBT X_SO0 .
R1357 100K 1A AN 2 TBT X_CIO PWR_EN
R1358 100K l/\/\/\/Z 5% 1/20w  MF 201 NOSTUFF TBT X USB PWR EN
5% 1720w MF 201 NOSTUFF - - -
PM_SLP_SB_L 14 16 26 88 100 103
R1371 100K 1A AN 2 TBT X_CIO PWR_EN
R1372 100K 1, Ap2 v 1200 W 200 TBT_X_USB_PWR_EN
5% 1720w MF 201 - - -
R1360 100K 1,,n 2 JTAG_ISP_TCK
R1361 L00K 1 np2 > 2w mr 200 JTAG_ISP_TDI
R1354 47K 1 AAN 2 t/2om  mr o 200 PCH_UART2_CTS_L
R1362 L0OK 1\ An 2 >0 /20w Mr 201 TBT_POC_RESET
R1364 100K 3 zpAp2 o0 170" W 20 WLAN_AUDIO_SYNC
5% 1/20w MF 201 - -
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OMIT TABLE
* 1
U0500 ALL GPP_F* PINS ARE 1.8V ONLY!
CFL-U
4+3E
AUDIO BGA I, SDIO/SDXC
NC_PCH_I250_SYNC <« Y34 | upa_sync/12s0_sFRM S 7 oF 20 Gpp_F18/EMMC_DATA6 | CP18 NC_PCH_GPP_F18
NC_PCH 1250 CLK <37 | HDA_BCLK/I250_SCLK GPP_F19/EMMC_DATA7 | CM18 NC_PCH GPP _F19
NC_HDA SDOUT <« 3¢ | HDA_SD0/1250_TXD (1-8%) GPP_F20/EMMC_RCLK | CM16 NC_PCH_GPP_F20
NC PCH I2S0 D2R —» 235 | Hpa $DI10/1280_RXD Gpp_F21/EMMC CLK | CP16 NC PCH GPP_F21
Ne X238 | Hpa spri/1281 RXD GPP_F22/EMMC_RESET* | CN16 NC_PCH_GPP_F22
NC_PCH 1251 CLK BL35 | HDA RST*/I2S1 SCLK — eep_r23 | CFL7 NC_PCH GPP_F23
NC_PCH GPP_D17 CK25 | Gpp D17/DMIC CLK1 GPP_GO0/SD_cMp | CH36 TBT X CIO_PWR_EN == 13 26 28 20 30
& I251 SFRM GPP_G1/SD3_DATAO0 CL35 TBT_X_USB_PWR_EN oUT) 13 26 28 29 30
BL34
NC X¥——— 1281 _TXD GPP_A17/SD_VDD1_PWR_EN*/ISH_Gp7 | BW36 NC_PCH GPP _Al7
2% 1 (gEm—JTAG_TBT X TMS CC8 | GPP E18/DPPB_CTRLCLK GPP_A16/SD_1p8_sEL | BY3! NC_PCH GPP_Al6
LN T PCH_DDPB_CTRLDATA Ccco GPP_E19/DPPB_CTRLDATA (STRAP)
s 13 Gy JTAG_TBT T_TMS CH4 | GPP E20/DPPC_CTRLCLK sp_1pg_rcomp | CK33 SD_RCOMP
19 [z>—ECH_DDPC_CTRLDATA CH3 | GPp E21/DPPC_CTRLDATA sp_3p3_Rrcomp | CM34 R1370" PLACE NEAR=U0500.CK33:12.7MM
(STRAP)
3 _MLB_RAMCFGO CM24 gﬁgvg%géggzgﬁggﬁixw 60 GPP_F17/EMMC_DATA5 | CR18 NC_PCH GPP_F17 zqg %
5 _MLB RAMCFGI1 CN23 | Gpp D14/ISH UARTO TXD/ 1/20W
SMLUBCLK/I2T4B_SCL MF
NC_PCH_GPP_D]. 1 CM22 GPP D11 (BSSB_CLK) 201,
» _PCH STRP JTAGODTDIS C€P22 | gpp_p12 —
= = - (BSSB_DATA_IN|) =
NC_PCH_STRP_TOPBLK_ SWP_L CF35 GPP_B14/SPKR (STRAP)
NC_PCH GPP_FO0 CP20 | Gpp FO/CNV_PA BLANKING GPP_H12/M2_SKT2/CFG[0] | CR28 JTAG_ISP_TCK — 13 26 88
NC PCH GPP_F1 CK19 | gpp F1 GPP_H13/M2 SKT2/CFG[1] | _CP28 JTAG_ISP_TDI oD 1 2
NC_PCH_GPP_F2 CCL7 | Gpp F2 GPP_H14/M2_SKT2/CFG[2] | CN28 JTAG_ISP_TDO G v s e
NC_PCH GPP_F3 CN20 | Gpp F3 GPP_H15/M2 SKT2/CFG[3] | CM28 TBT POC_RESET [T 1 2 %
NC_PCH I2C UPC_SDA CF27 | Gpp_H4/I2C2 SDA GPP_H16/DDPF_CTRLCLK | CR26 NC_PCH GPP_H16
NC_PCH T2C UPC SCL CF23 | Gpp H5/I2C2_SCL GPP_H17/DDPF_CTRLDATA | CP26 NC_PCH DDPF_CTRLDATA
NC_PCH GPP_H6 CH27 | Gpp H6/I2C3 SDA GPP_H18/CPU_C10_GATE* | CN27 CPU_C10_GATE_L oo = s 7
NC PCH GPP_H7 CH28 | gpp H7/I2C3 SCL GPP_H19/TIMESYNC[O0] | CM27 WLAN AUDIO_ SYNC Gv s
NC_PCH GPP_H8 CJ30 | gpp HB/I2C4_SDA GPP_H20/IMGCLKOUT[1] | CH25 NC_PCH GPP_H20
NC_PCH_GPP_H9 CI31 | opp mo/1204 SCI Gpp H21 | CF25 PCH_STRP_XTAL _24MHZ N
NC _PCH GPP_H10 CJ27 | Gpp H10/I2C5 SDA/ISH I2C2_ SDA GPP_H22 | CN26 NC_PCH GPP_H22
NC_PCH GPP_H11 CJ23 | Gpp H11/I2C5 SCL/ISH I2C2 SCL Gpp H23 | CM26 PCH_STRP_SPIROM SAF .
OMIT TABLE
U0500
CFL-U
4+3E
BGA
TP_SPI_PCHROM CLK <« 37 | sp1o_cix SYM 5 OF 20 cpp_co/smpcrk | K14 o SMBUS PCH CLK B *
NC_SPI_PCHROM_MISO «s_F37 | sp10 IS0 Gep Cl/suBDATA | CH15 o o SMBUS_PCH_DATA i
. _SPI_PCHROM_MOSI s 736 | s10 oI o1 Gpp C2/SuBALERT* | CI15 NC_PCH_STRP_TLSCONF
<> CF34 100 (STRAP)
v o SPI_PCHRON 10<2 e SPI0I02 . | % cpe_c3/suLactx | CHL4 SML_PCH_0_CLK .
,» _SPI_PCHROM_I0<3> —s— 534 | sp10_103 a | A - oFLs o D
= S R CcG36 - 3 | ¢ GPP_C4/SMLODATA SMI,_PCH 0_DATA =
TP SPI PCHROM CS I, SPTO CS0% -
13 17 = = — = <4 e — | ~ GPP C5/SMLOALERT* CG15 PCH STRP ESPI 13
NC_SPI_CS1 L <« 63 sp1o_csix no| B (s1Ra) - -
- n
. NC_SPI_CS2_L <« 1% sero_cs2x 2 GPP_C6/SML1CLK 2312 > IéC_SNSi_Sg_SCL B *
I2C SNS1 SO SDA
PCH_UART DEBUG_D2R CRIZ | Gpp C20/UART2_RXD GPP_C7/SML1DATA ‘> - == D o
3 w0 2 IR = = = - - cc34 NC_PCH STRP BSSB_SEL_GPIO
15 10 2 15 ooy PCH UART DEBUG_R2D CP12 | Gpp c21/UART2 TXD _ GPP_B23/SML1ALERT* /PCHHOT* _PCH_ _ _SEL_
CN12 O (STRAP)
13 RTINS | crr-caziuRRTe RRS” g GPP_A1/LADO/ESPI_100 | CA29 ESPI_I0_PCH<0> R1320 20 1 2 ESPI_I10<0> 19 38
»» _PCH_UART2_CTS_L CM12 | Gpp c23/uART2_CTS* Tl g - - = NN s w20 = <O
s = = = s | - | 5 GPP_A2/LAD1/ESPI_T01 | BY2? ESPI_I0 PCH<1> R1321 20 1 AAN 2 ESPI_I0<1> G
13 _MLB_RAMCFG2 GPP_D15/ISH_UARTO_RTS* & = - BY27 —1n 2 5% 1/20W  MF 201 = =
13 28 100 103 CR24 - - - GPP A3/LAD2/ESPI 102 ESPT_IO_PCH<2> R1322 0 1/\/\/\/2 ESPI_10<2> G Y
1 _MLB_RAMCFG3 GPP_D16/ISH_UARTO_CTS* = - BV27 e 1323 20 58 1/200 WP 201 =
13 28 100 103 CcG23 GPP A4/LAD3/ESPI I03 ESPI_TIO PCH<3> R l/\/\/\/Z ESPTI_I0<3> G v
i; _MLB_RAMCFG4 GPP_D21/SPI1_I02 - - CA2S = 5% 1/200  MF 201 =
13 GPP_A5/LFRAME*/ESPI_CS* ESPI_CS_L SoT) 19 38
1 nex—27 | cr_cik 3 GPP_A14/SUS_STAT*/ESPI_RESET* | A27 o ESPI RESET L === 19 38
CHS =
NCX—— CL_DATA 5 GPP_A9/CLKOUT LPC0/ESPI_CLK | BV32 ESPT CLK60M R R1327 22 L 2 ESPI_CLK60M 19 38
CHY 4 cL_RsT+ © - = - —> = = NN sz 201 = oUT
NC X Q- Gpp_al0/cLrour Lpcl | BY30 NC PCH GPP_Al0Q
s _PCH GPP_AQ_PU BV29 | PP A0/RCIN* GPP_A8/CLKRUN* | BY30 NC PCH GPP_ A8
NC_PCH_GPP_A6b BV28 | GpP A6/SERIRQ
13
13 26
13 88
13 75 77 178
PCH INTERNAL PULL-UPS ARE TO 1.8V.
» MLB_RAMCFGO
13 26 28 29 30 13 MLB_RAMCFG].
13 26 28 29 30 13 MLB_RAMCFGZ
» MLB_RAMCFG3
» MLB_RAMCFG4
DESIGN: X502/MLB
RAMCFG4 L RAMCFG3 L RAMCFG2 L RAMCFGl L RAMCFGO L LAST CHANGE: Tue Feb 2 13:18:21 2016
13 26 28 29 30
s e e e a0 'R1334 'R1333 'R1332 'R1331 'R1330
§ 1K § 1K § 1K § 1K § 1K PAGE TITLE
5% 5% 5% 5% 5%
1/20w 1/200 1/200 1/200 1/200
201 201 201 201 201
13 26 88 2 2 2 2 2 ’
13 26 89 | | | | | ‘ Apple Inc.
13 = e e e e
13 28 90
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PP3V_G3H_RTC

96 100

OMIT TABLE
U0500
CFL-U
4+3E
sym 1B%r 20
PLACE NEAR—:](Z)OSOAE) 1c7 1- SYSTEM POWER MANAGEMENT
- I 2[6“6‘ 1 GPP_B12/SLP S0+ | BI37 PM_SLP_S0_3V3_L =Ry 14 19
]_OOPE I 100 45 19 16 14 &SOT PLT RST L < BJ35 GPP_B13/PLTRST* GPD4/SLP_S3* BU36 PM_SLP_S3_L SOTH 13 14 16 26 88 100 103
%%‘é , PM_SYSRST_L —» M0 svs_rEseT+ Gpp5/sLp_s4x | BYU27 PM_SLP_S4_L 14 103
0201 100 95 45 33 17 14 [In ) PM_RSMRST_L —-»> BR36ﬁ RSMRST* GPD10/SLP_S5* BT29 PM_SLP_SS_L 14 103
1 ™~ (1V ONLY)
R610 4 916 = TP_CPU_PWRGD AR2 | procpuRGD stp suse 2029 PM_SLP_SUS L )
s [z CPU_VCCST_PWRGD 1 ,\/\'/\ﬁ CPU_VCCST PWRGD_R BI2 | yecst PHRGOOD sto ane POl
VCCST_PWRGD 1V TOLERANT 201 MF_1/20W CR10 GPD9/SLP_WLAN* | BT30 NC_PCH_SLP_ WLAN_L
PLACE NEAR=U0500.BJ2:38mm w0 o5 Ey—2M _PCH_SYS_PWROK —-»> SYS_PWROK BU37 NC PCH SIP A L
PM PCH PWROK BP31 GPD6/SLP_A* _PCH SLP A
w0 45 34 [N ) _ __ —» PCH_PWROK
00 s 45 33 17 1 gy EM_RSMRST L BP30 | psw_pwRrOK GPD3/PWRBTN* | BU28 PCH_PWRBTN_L e |'R1401
BU35 SPTROM USE MLB
NC_PCH_GPP_A1l3 BV34 | GPp A13/SUSWARN*/SUSPWRDACK szigiiiiiigT BV36 PCH BATLOW L * § %?zow
NC_PCH GPP AlS BY32 | Gpp_a15/SUSACK* " = = 14 i
PCIE_WAKE L BU30 . GPP_A11/PMEx | CA32 NC_PCH GPP_All 2201
14 _WAKE_ { WAKE INTRUDER* |~BR35 PCH_INTRUDER L
.« _PCH_LAN WAKE L BU32 | Gpp2/LAN WAKE* o
NC_PCH LANPHYPC BU34 | Gpp11/1ANPHYPC GPP_B11/EXT_PWR_GATE* | CC37 PCH_HSIO PWR_EN 14
14 PCH_STRP_GPD7 BV3S5 | ¢pp7 GPP_B2/VRALERT* CC36 NC_PCH_GPP_BZ
OMIT TABLE
U0500
CFL-U
443E
BGA 1
CR30 SYM 9 OF 20 CN31 R141808
Ne X229 | cNV_WR_DON CNV_WR_CLKN NC )¢ %
ne X230 | ewv_wr_pop . cnv_wr_crke | CP3L o oo 1/200
ne X80 | ewv_wr_D1N cp34 201,
CN30 | exv WR Dip CNV_WT_CLKN NC
NCX - = cnv_wr_crke | N34 o o 1
532 | ewv_wr_DoN ) N
NC Cus2 CNV WT DOP cwv_wr_Rrcomp[0] | CP3 CSI2_ COMP PLACE_NEAR=U0500.CP32:12.7MM
NCX =3 - = CNV_WT_Rcomp[1] | CR32
NG X222 | CNV_WT_DIN
N33 | ewv_wr_pip
. CG20
PP1V8 S5 i i s e GPP_D0/SPI1_CS0*/BKO/SBKO [ —27~ s¢
R1461 1K LAANA, 2 177 - PCH STRP_CNV_DISABLE 14 changed EMMC ALL GPP_F* PINS ARE 1.8V ONLY!
R1446 100K 1 a'AA 2 - UNS xi - ECH_SWD_SOC_CLK y — Gpp_F7/CNv RGI Rsp | CH1®  NC PCH GPP_F7
R1445 100K 1 AN+t 30T PCH SWD_SOC_IO 14 GPP_F8/CNV_MFUART2 Rxp | ©917  NC_PCH_GPP_F8
(-8 Gpp_F9/cNv_MFUART2 Txp | CH17  NC PCH_GPP_F9
CK17 NC PCH GPP F10
GPP F10 __ _ _ changed
PP3V -
3v3 S5 513 15 19 9 epp_rFl1/EmMc_cup | CR16  PCH BT ROM BOOT_L 3
R1440 100K 1 /\/\/\/2 , SPTROM USE_MIB 14 GPP_F12/EMMC_DATAO CR20 PCH_SWD_SOC_CLK 14 CKPLUS_WAIVE=CLK_DATA CON
R1441 100K 1 AN 2: 1/283 xi 281 PCH STRP_GPD7 y Gpp_F13/EMMC_paTal | CM20  PCH SWD SOC_IO y
R%Zlg% 100K 1 AN 01 PCH BATLOW L ” GPp_F14/EMMC DATA2 | ©N19  SOC SWD MUX SEL PCH ” changed
R 10K 1 2 PCIE WAKE L
R1453 100K 1 /\/\/\/2 55 17200 MF 201 pop TAN WAKE L * GPp_F15/EMMc DATA3 | ™19  DP_INT HPD_MASK s
R1459 100K /\/\/\/2 5% 17200 MF 201 poy HSTO PWR EN . GPp_F16/EMMC DATA4 | CN18  NC PCH GPP_F16
R1463 1k . mz 55 1720 W 201 peg PHRBIN L ) cpp_ré/cnv_re1_pr | €619 PCH_STRP_CNV_DISABLE y changed
__ __ 14 17 76 100
5% 1/20W MF 201 EMMC_RCOMP CK15 EMMC_RCOMP
R1460 100K 1,\/\/\/2 PLT_RST_L 14 16 19 45 100
R1444 100K 1 ,A'A2 2% 2% M 29 goc_swp MUX_SEL_PCH b R1481!
R1454 100K 1 ,'A'A’2 b8 L/20w  MF 201 py grp g5 L 1 103 200
R1455 100K 1,\a72 °* 2" M 201 py g1p 54 L . s 1/20% %
R1456 lOOK l/\/\/\/z 5% l;ZOW MF 201 PM_SLP_S3_L 13 14 16 26 88 100 103 2]}6[?.‘2
R1457 100K 1, A'p2 v L/20w ME 201 py g1p 50 3V3_L 14 19
R1458 100K 1 Aa2 2% 720 ™ 2% py s1p SUS L y =
5% 1/200 MF 201 = - -

NOTE: =PM_SLP_S0 L HAS INTERNAL PULL-UP BEFORE RSMRST L IS RELEASED.

THIS CAUSES A VOLTAGE DIVIDER WITH THE PULL-DOWN HERE.
THE SIGNAL IS DRIVEN HI AFTER RSMRST L IS RELEASED.

PLACE_NEAR=U0500.CK15:12.7MM
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PP1V8_SS 13 14 16 38 96

PCIe Port Assignments:

EXT A (SS,DCI)

Fixture USB-A

AirPort

EXT USB-A

o

Thunderbolt X lane

-

Thunderbolt X lane

N

Thunderbolt X lane

Thunderbolt X lane

w

o

Thunderbolt T lane

Thunderbolt T lane 1
ETHERNET (DEV ONLY)

PLACE_NEAR=U0500.CE6:12.7mm

R1504*
100

13
1/20W
MF

201,

Thunderbolt X lane 2

Thunderbolt X lane 3

ANY CLKREQ CAN MAP TO ANY CLK.
ANY CLKREQ OR CLK CAN MAP TO ANY PCIE PORT.
UNUSED CLKREQS AND CLKS SHOULD BE DISABLED.
PER SKYLAKE PDG, SKYLAKE PCH EDS.

2

R1533 47K 15pAp 2 SOC_CLKREQ T,
R1534 47K 1, zp2 > 2w w20 PCH WLAN CLKREQ L
5% 1/20W MF 201 - - -
PP3V3_SS 5 13 14 19 96
R%Sg% 47K 1 AAN 2 S _ TBT X CLKREQ T
R15 47K 1 2 voow TBT T CLKREQ L
AVAVAY 5% 1/20W MF 201 - — T
R1521 0 1 2 PCH CLKIN XTAL
/\/\/\/ 5% 1/20W MF 0201 - -
PLACE_NEAR=U0500 .CM3:25.4mm
R1520 (g .4 1 2 PCH DIFFCLK BIASREF
® * AVAVAY 13 1/20W MF 201 = =

PLACE_NEAR=U0500.CJ1:25.4mm

15

15

OMIT TABLE
U0500
CFL-U
4+3E
BGA
» [Ey—USB3_EXTA_D2R_N —» B> | PCIE1_RXN/USB31_1_RXN SYi 8 oF 20 pCIE13 RxN | BKO PCIE_SOC_D2R_N<0> Ve L
s [T>—USB3_EXTA D2R P —» CB% | pCIE1 RXP/USB31_1_RxP PCIE13 RxP | BKO PCIE SOC_D2R P<0> ]«
2 (oo} USB3_EXTA R2D C N - CA4 PCIE1 TXN/USB31 1 TXN PCIEL3 TXN BM4 PCIE_SOC_R2D C_N<0> o S0C lane 0
2 = USB3 EXTA R2D C P - Ca3 PCIE1_TXP/USB31 1 TXP PCIE13 TXP BM3 PCIE _SOC R2D C_P<0> oD *
w0 g)—LP_USB3_EXTC_D2R N o DBY® | pCIE2 RXN/USB31_2_RXN PCIE14 RXN | BJI6 PCIE SOC_D2R N<1> el
0 D TP_USB3 _EXTC D2R P -»> BY9 | pcIE2 RXP/USB31 2 RXP PCIE14 RXP | BI> PCIE_SOC_D2R P<1> e
100 ¢gor}—LP_USB3_EXTC_R2D C N - CA2 | pcIE2 TXN/USB31 2 TXN PCIE14 TXN | BL2 PCIE_SOC R2D C N<1> D soc lane 1
w0 (gom}—LP_USB3_EXTC R2D _C_P <« Bl | pc1E2_TXP/USB31_2_TXP pcTE14_TxP | BL1 PCIE_SOC R2D C_P<1> D
s [y PCH_PCIE_WLAN D2R N 27 | PCIE3_RXN/USB31_3_RXN PCIE15 RXN/SATA1B RN | BG3 PCIE_SOC_D2R N<2> Ve L
s [>—PCH_PCIE_WLAN D2R P > 2© | pCIE3_RXP/USB31_3_RXP PCIE15_RXP/SATA1B RxP | 566 PCIE_SOC_D2R _P<2> =
55 Gor}—PCH PCIE WLAN R2D C N < BY4 | pcIE3 TXN/USB31_3_TXN PCIE15_TXN/SATAIB TXN | L4 PCIE _SOC R2D C_N<2> 5D S0C lane 2
s ¢goz}—ECH_PCIE WLAN R2D C P <« 23 | pCIE3_TXP/USB31_3_TXP PCIE15_TXP/SATA1B_TxP | BL3 PCIE_SOC_R2D_C_P<2> ETD
105 [T)—USB3_EXTD_D2R N o PW6 | pCIE4_RXN/USB31_4_RXN PCIE16 RXN/SATA2 RXN | BE? PCIE_SOC_D2R N<3> = «
105 )—USB3_EXTD_D2R_P B | pCIE4_RXP/USB31_4_RXP PCIE16_RXP/SATA2 RXP | DE® PCIE_SOC_D2R_P<3> Ve
0 (ogg)—USB3_EXTD R2D C N @22 | PCIE4_TXN/USB31_4_TXN PCIE16_TXN/SATA2_TXN | 274 PCIE_SOC_R2D C_N<3> = soc lane 3
03 ¢gom—USB3_EXTD _R2D_C_P <« 2" | pcIE4_TXP/USB31_4_TXP PCIE16_TXP/SATA2_TXP | BI3 PCIE_SOC _R2D C_P<3> oD
—EBCIE_TBT X D2R N<0> BW9 | pCIES RXN/USB31 5 RXN
'\ » =% PCIE_TBT X D2R_P<0> D B 5 uss2_iw| %3 USB EXTA N D
01 28 IR _ _A __ - PCIE5 RXP/USB31 5 RXP USB2 1P CE4 USB EXTA P N Not Used
» (gor—PCIE_TBT X R2D_C_N<0> <« 2" | PCIES_TXN/USB31_5_TXN - = = ST
% (oo PCIE_TBT X R2D C_P<0> <« 2" | pCIES_TXP/USB31_5_TXP uss2 2n | CEL NC_USB_EXTBN
CE2 NC USB EXTBP
2 [)—PCIE_TBT X D2R N<1> 29 | pcIE6_RXN/USB31_6_RXN US2_2F — == Not Used
2 [>—PCIE_TBT X D2R P<I> B | pCIE6_RXP/USB31_6_RXP uss2_3n | €G3 NC_USB_EXTCN
» (go—PCIE_TBT X R2D C_N<1> @Y% | PCIE6_TXN/USB31_6_TXN use2_3p | G4 NC_USB_EXTCP Not Used
<1> BU3
% (o) PCIE TBT X R2D C P<1 <« PCIE6_TXP/USB31_6_TXP usB2_an | CD3 TP_USB_FIXT2 N = 100
» )—ECIE_TBT X D2R N<2> —» BT7 | PCIET_RxN usB2_4p | CP4 TP_USB_FIXT2 P o TP for Fixture
» CD— e it R aan el > | PR uss2 5w | S5 NC_USB_EXTDN
% ¢==m_ PCIE TBT X R2D C_N<2> <202 | PCIE7_TXN ) ep | CG6 NC USB EXTDP Not Used
»s (gm—PCIE TBT X R2D C_P<2> <« U | pcrE7 TXP UsB2_5p —20
5 ccl USB2 UPC XA N
[ PCIE TBT X D2R N<3> BU9 £ USB2Z_6N = et &
. === PCTE TBT X D2R_P<3> | R @ 4 uss2_6p | CC2  USB2_UPC_XA P 26 XA RP Debug Mux
2 [T _IBT X DZR > PCIES RXP 5| &
28 @ PCIE_TBT_X_RZD_C_N<3> < BT4 PCIES_TXN g =) USB2_7N CG8 USB2_UPC_TA_N %
% (o) PCIE TBT X R2D C P<3> - BT3 PCIE8_TXP E USB2_7P cG9 USB2 UPC TA P 9 TA RP
O
50 ry—ECLE TBT T _D2R N<0> > %> | PCIE9_RXN i uss2 ey | CB8___ USB2_UPC_XB_N N
w1 90 [zy—ECIE_TBT T D2R_P<0> —» PP | pcIE9_RXP usB2_gp | CB? USB2_UPC XB P 28 XB RP
T e %
90 (GUT —=2 1 Rel L < PCIES_TXP uss2_op | CHE USB2_UPC_TB_P % TB RP
D <1> BN6
— igig—ggg—g—g§§—§<i> —> BN5 FCTEL0_RXN usB2_10n | €C3 TP_USB FIXT1 N G
0 [T —=B1_2 DER_ - PCIEL0_RXP usB2 10p | CC4 TP_USB _FIXT1 P GD TP for Fixture
0 (o] PCIE TBT T R2D C N<I> - BR4 PCIE10 TXN _ _ _ _ —
% oo PCIE_TBT_T_RZD_C_P<1> <« BR3 PCIE10_ TXP USB2_COMP CC5 PCH_USBZ_COMP
CES
PCH PCIE RCOMP_N CE6 | pcIE RCOMP N UsB2_ID GROUNDED PER CFL EDS 1R1501
= = = - - cco PCH B2 VB ENSE )
PCH_PCIE_RCOMP_P CE5 | pcrp RcoMP P USB2_VBUSSENSE <H_Usns_TRUSSENS § 143
CE9 1
i (oom—XDP_CPU_PRDY L WL | proc_pRDY* GPP_E3/CPU_GP0 — XDP_PCH_OBSFN Cl G v R1503 1720w
XDP CPU PREO L W2 ol . GPP_E4/DEVSLPO XDP_PCH OBSDATA A0 G v § ]_g( , 201
v D _CPU PREQ Q] PROC_PREQ cpp_E5/DEVSLP1 | CRB___ XDP_PCH_OBSDATA Al ottt 120w
NC_PCH GPP_A7 CC32 | Gpp A7/PIRQA* GPP_E6/DEVSLP2 | CM8 XDP_PCH_OBSDATA A2 Varn B 5201 =
% D> PCIE TBT T D2R N<2> - BN10 PCIE11l RXN/SATAO RXN GPP_D22/SPIL 103 CH23 NC_SDCONN_OC_L 1 PLACE NEAR=U0500.CC5:12.7MM
s >—ECIE_TBT T D2R P<2> —» 2N8 | pCIE11_RXP/SATAO_RXP pp p23/125 Mcik | C¥23  NC PCH ENET LOW_PWR " =
0 PCIE TBT T R2D C N<2> - BN4 PCIE11l TXN/SATAQ TXN - PLACE_NEAR=U0500.CC6:12.7MM
o PCIE TBT T R2D C P<2> BN3 - - GPP_D18/pMIC_DATAL | ¢J NC_PCH GPP D18
90 (oot} _ . _L_ < PCIE1l TXP/SATAQ0 TXP CP24 NC PCH GPP D19
PCIE TBT T D2R N<3> BL6 GPP_D19/DMIC_CLKO — — —
N D _ L __ - PCIE12 RXN/SATAlA RXN CN24 NC PCH GPP D20
0 D _TBT_T_D2R_. > PCIE12 RXP/SATAIA RXP
% (oo PCIE TBT T R2D C N<3> <« BN2 PCIE12_ TXN/SATA1A TXN GPP_E(0/SATAXPCIE(/SATAGPO CN8 XDP_PCH OBSDATA Dl Ve R
s ¢=—_ PCIE TBT T R2D C P<3> ™ | PCIE12_TXP/SATA1A_TXP GPP_E1/SATAXPCIE1/saTaGpl | M10  XDP_PCH OBSDATA D2 Vera by
GPP_E2/SATAXPCIE2/saTAGp2 | CP10  XDP_PCH OBSDATA D3 G v
OMIT TABLE
U0500
CFL-U
4+3E
BGA
SYM 10 OF 20
CLOCK SIGNALS
101 88 (GoT] PCIE_CLK].OOM_TBT_T_N - AW2 CLKOUT_ PCIE_NO
w01 0 Gor}—ECIE_CLK100M TBT T P <« Y3 | crrour_pCIE_PO
o 15 ) LBT_T_CLKREQ L o °F32 | GPP_B5/SRCCLKREQO*
w1 20 ¢ggr}—PCIE_CLK100M_SOC_N @St | crour_pCIE_NI
w1 20 (g} PCIE _CLK100M SOC_P < BC2 | cLrouT_PCIE_P1 CLKOUT ITPXDP N | AUL -»> NC_ITPXDP_ CLK100MN
w 15 )—S0C_CLKREQ L —» CE32 | GPP_B6/SRCCLKREQL* crkour_1rexpp_p | 2U2 = NC ITPXDP_ CLK10QMP
101 26 @ PCIE_CLK].OOM_TBT_X_N ‘= BD3 CLKOUT_PCIE_NZ GPDS/SUSCLK BT32 =. NC_PCH_CLK32K_SUS
BC3
101 2 (GoT) ggi‘EngEiggg_EBT_X_P - CLKOUT_PCIE_P2 xoan v | SK3 o PCH_CLK24M_XTALIN PR
26 15 [IED _A _ - GPP_B7/SRCCLKREQ2 XTAL_OUT CK2 - PCH_CLK24M_XTALOUT i
NC PCIE CLK100M4N BH3
C_PCIE_CLK100 <—— | CLKOUT_PCIE N3 ——r PCH_CLKIN XTAL i
NC_PCIE CLRIOOMAP - CLKOUT_PCLE_PS C1X_BTASREF | CI1 PCH_DIFFCLK_BIASREF
NC_ENETSD_CLKREQ L o CE31 | Gpp_B8/SRCCLKREQ3* — — = 15 R11050 %3
BN31 PM LK32K PCH 1V 1 2 PM LK32K PCH
? 11 55 ¢ooq PCH PCIE CLK100M WLAN N <« 2L | crxour peIE Mo RICXL | U_CLK32K PCH_1V0 . \ U_CLK32K PCH (=
* 101 3 ¢e)_ PCH PCIE CLK100M WLAN P <« 222 | cLROUT PCIE P4 RICX2 L ———xX nc R15721 17200 DESIGN: X502/MLB
5 15 )—ECH_WLAN_CLKREQ L B30 | GPP_BY/SRCCLKREQ4* SRTCRST* [BR37 PCH RTC RESET L e 1271K§ 201 LAST CHANGE: Thu Jun 18 20:05:18 2015
» [\BR34 PCH RTC RESET L 1 ;
NC_PCIE_CLELOOMON - = CLKOUT_PCIE_I> P B e 1/2%‘% PLACE NEAR=U(0500.BN31:5MM PAGE TITLE
NC PCIE CLK100M5P < L CLKOUT PCIE P5 2|  PLACE NEAR=U0500.BN31:5MM PCH PCIE/USB/CLKS
% NC_DEBUG_CLKREQ5_L o °F3! | GPP_B10/SRCCLKREQ5* —
88 —
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w0 45 19 14 [T

PP1V8 S5 13 14 15 38 96
R1662 47K 1A Ap 2 PCH UART BT D2R
R1663 SRV NI PCH_UART BT R2D
R1664 47K 1 aAp2 o0 WP W PCH_UART BT RTS_L
R1665 47K 1 aAp2 o0 WP w PCH_UART BT CTS_L
R1656 IR IaAp2 o e w PCH_STRP_NO_REBOOT
5% 1/20w MF 201 - -
PP3V3_TBT T S0 -
R1676 100K 1z Ap 2 TBT_T CIO_PWR_EN
R1677 100K 1,zp2 = VoW M 200 W9 7BT T_USB_PWR_EN
5% 1/20w MF 201 NOSTUFF - - -
PM_SLP_S3_L 13 14 16 26 88 100 103
R1678 100K 1z Ap 2 TBT_T CIO_PWR_EN
R1679 100K 1 \AA 2 > 2w mE 20 TBT_T USB_PWR_EN
5% 1/20w MF 201 - - -
R1674 100K 1 2 PCH_SOC_SYNC
/\/\/\/ 5% 1/20w MF 201 - -

PLT_RST_L

16

16

16

16

16

16

16

16

16

16

34

34

34

34

88

88

88

88

37

90

90

90

90

91

91

91

91

92

92

92

92

ALL GPP_F* PINS ARE 1.8V ONLY!

OMIT TABLE
U0500
'R1675 CFL-U
100K 4+3E
p?;[ZZOW LPSS BGA 2 ISH
2 201 57 16 _PCH_SOC_SYNC CC27 | Gpp_B15/GSPTI0_CS0* syl 6 oF 20 GPP_D5/15H_12C0_spa | CK22 NC_PCH_GPP_D5
SOC_PERST L CE28 | Gpp_B16/GSPIO_CLK GPP_D6/1SH_12C0_scr | CH20 NC_PCH GPP_D6
NC PCH ENETSD RESET L CE27 | Gpp B17/GSPI0_MISO GPP D7/ISH I2C1 Spa | CH22 NC PCH GPP_D7
1 _PCH_STRP_NO_REBOOT €E29 | Gpp_B18/GSPI0_MOSI GPP_D8/ISH_12C1_scL | ©I22 NC_PCH UPC_I2C INT L
- - (STRAP) - - -
NC PCH GPP_B19 CA31 | Gpp B19/GSPI1 CSO* GPP D1/SPI1_cLK | CF20 NC PCH GPP Dl
NC PCH GPP_B20 CC23 | Gpp B20/GSPI1_CLK GPP D2/SPI1 MISO 101 | €G22 NC PCH GPP_D2
NC PCH GPP B21 cc30 PM SILP S3 L
_PCH STRP CA30 6PF_B21/GSPTL_NISO GPP_D3/SPI1 MOSI 100 | CF22 NC_PCH GPP_D3 o DLT OO
NC_PCH_STRP_BOOT_SPI L GPP B22/GSPT1 MOST -
. N - - - (STRAP) GPP_D4/IMGCLKOUTO NC PCH GPP_D4 R1670! R1671!
PCH UART BT D2R CR14
e 16 [y—ECH _UART_BT_ org | CEF-C8/UARTO_RXD GPP F4/CNV BRI DT | CJ20 NC_PCH_GPP_F4 100K 100K
u 15 (gom—ECH_UART BT R2D GPP_C9/UART0_TXD (1.8v) - S e — ) % 25 %
14 GPP_F5/CNV_BRI_RSP NC_PCH_GPP_F5 1/20W 1/20wW
u 15 ¢oom—£CH _UART BT RTS L CN1% | Gpp C10/UARTO RTS* (1.8V) - - SR — JE e
s 15 gy ECH _UART BT CTS L CM14 | Gpp C11/UARTO CTS* GPP G6/SD_CLK | CK36 TBT X DPMUX SEL G 2 2
CN22 TBT X PL EVENT L
NC_PCH _GPP_C16 CMIL | Gpp C16/T2C0_SDA GPE_DY —— X_PLUG_EVENT_ o G
“PCH GPP_ | - cep p1o | R TBT T PLUG_EVENT L o
NC_PCH_GPP_Cl17 CNLL | Gpp_c17/12C0_SCL — ; —— = = o Y&
" PCH GPP 12 - - GPp_G7/sp_wp | K3 TBT T DPMUX_ SEL ’e
NC_PCH_GPP_C18 CR12 | Gpp c18/12C1_SDA e === = <=
NC_PCH GPP C19 CJ12 | gpp c19/12C1 SCL GPP_G2/SD3_DATA1 | CL36 TBT _T_CIO_PWR_EN Eor> 16 % % 9 %
CM35 TBT T B PWR EN
NC_PCH_GPP_C12 CGl2 | Gpp C12/UART1_RXD/ISH_UART1 RXD GPP_G3/5D3_DATAZ 3 _L_USB _PWR_ STTY 16 88 90 91 92
NC_PCH GPP_C13 CH12 | Gpp C13/UARTL TXD/ISH UARTL TXD GPP_G4/SD_DATA3 | = IBT X PCI_RESET L o> 0 2
=Ll _GPF = - —UARTL_ GPP_G5/sp_cp* | CH35 TBT T PCI RESET L STTy 190 8 %
NC PCH GPP Cl4 CF12 * *
pep sttt — GPP_C14 ;UARTi_RTS*;ISH_UARTi_RTS* cep ALs/zs Gpo | B33 NC_PCH GPP_AlS
_PCH_GPP_ GPP_C15/UART1_CTS*/ISH UART1 CTS cPp ALs/1on cp1 | EHO4 NC PCH GPP AL9
NC_MEM_OK CP4 | Gpp E22/DPPD_CTRLCLK GPP_A20/1sH Gp2 | CA37 NC_PCH_GPP_A20
NC_PCH DDPD_CTRLDATA CN4 | Gpp_E23/DPPD_CTRLDATA GPP_A21/1SH_Gp3 | CA36 NC PCH GPP_A21
CA35 NC BTI2SMUX SEL PCH
NC_PCH I2S5 BT CLK CH32 | Gpp H0/I252 SCLK/CNV BT I2S SCLK GPP_R22/1SH_GP4 2 C_ SMUX_SEL_PC
NC PCH I2S BT SYNC CJ32 H1/1252 SFRM/CNV BT 128 T GPP_A23/15H_Gp5 | CA3 NC_PCH BT DEV_WAKE
_PCH 125 BT GPP_H1/I252 SFRM/CNV_BT I2S BCLK 6P A12/1SH GP6/BN BUSY*/ | B9 NC_PCH_GPP_Al2
NC_PCH_I2S BT R2D CH29 | Gpp H2/I252 TXD/CNV_BT I2S_SDI (57 SX_EXTT_HOLDOFF*
NC _PCH_I2S BT D2R CH30 | Gpp_H3/12S2_RXD/CNV_BT_I2S_SDO _
36 35 19 OUT PCH_WLAN_PERST_L CB34 GPP_B3/CPU_GP2
% » oz} PCH_WLAN DEV_WAKE CC35 | app pa/cpy cp3

BOM COST GROUP=CPU & CHIPSET

13 14 16 26 88 100 103
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5

100 95 45 33 14 [TN_)

100 76 14

OUT

N
©

N
©

o
o

o
o

Primary / Merged (CPU/PCH) Micro2-XDP

s _PP1V_PRIM ®
NOTE: This is not the standard XDP pinout. 96 10 8 6 PP]-V_SOSW
PLACE NEAR=U0500.R3:2.54MM XDP_CONN:YES Use with 921-0133 Adapter Flex to
- - ) );D.P'YES J1800 support chipset debug.
S DF40RC-60DP-0.4V ®
PULL CFG<3> LOW R1801 H-ST-SH1
1K % 62\ 61 XDP:YES
WHEN XDP PRESENT 5% NO_XNET CONNECTION
LR XDP_PCH_TDO R1890 100
l/zngl‘{:ll / vE = - PLACE_NEAR=UOSOO.W5:28M§4 NN—ss—1770w 7 201 ¢
2 XDP:YES
XDP PRESENT CPU XDP_PTN_1 2 1 :
- = == O O * XDP_PCH_TDI R1891 51
15 D XDP_CPU_PREQ_L OBSFN_AQ <> 10 o2 <> OBSFN_C0 CPU_CFG<L17> Veim K vE = PLACE_NEAR=U0500.05: 28MM “NN\—53 I720W  MF 201 ¢
5 D XDP_CPU_PRDY L OBSFN Al <> 6 OO 5 -~ QBSFN_C1 CPU_CFG<16> o XDP: YES
8 6 ol s 17 « _XDP_PCH_TMS R1892 51 _.anp o s
F D CPU_CFG<0> QRSDATA_AQ DG (! g [ <« QRSDATA_CO CPU_CFG<8> & PLACE NEAR=U0500.P5:28MM aAd 5%  1/20W MF 201
6 CPU CFG<1> OBSDATA Al 12 11 QRSDATA C1 CPU_CFG<9> 6 )
= = = -—> O O -—> = = <] .7 ¢ _XDP_CPU_TDO R1810 100, )
M5 o ° - - PLACE NEAR=U0500.%5:28mr — VVNV 55— T/20w —wr 201
¢ @>—CPU_CFG<2> OBSDATA_A2 —>— 100l » OBSDATA_C2 CPU_CFG<10> Vern K XDP: YES
<3> 18 17 <11> :
D CPU_CFG<3 ® OBSDATA A3 <> ” OO v <> OBSDATA C3 CPU_CFG<11 G5 . . XDP CPU TCK R1813 51 AN
OO ® = PLACE NEAR=U0500.T6:28MM 5%  1/20W NP 201
NC OBSFN B0 —r— 100t «—» OBSFN DO CPU_CFG<19> G 189 NOSTUFF
. 24 23 . CPU_CFG<18> XDP_PCH_TCK R 7 51
NC ORSHLAL +—>— OO+ ORSELDL = &Je v = = PLACE NEAR=U0500-we: 28w~ V'V Vs —T7z0w —wr 201
O O ®
¢ (E>—CPU_CFG<4> OBSDATA B0 —p— 40017 <—» OBSDATA DO CPU_CFG<12> GE]¢ =
s )—CRU_CFG<5> QRSDATA B1 —r— 20012 <> QBSDATA D1 CPU_CFG<13> G
32 31
ONO, ®
XDP:YES s —CRU_CEG<6> ORSDATA_B? —r——10 013 < OBSDATA D2 CPU_CFG<14> ¢
: 6 CPU CFG<7> OBSDATA B3 36 35 OBSDATA D3 CPU_CFG<15> 6 1R1830
PM RSMRST L R1800 . 1K LAANA, 2 =S — = +—>— 0 O ——e> — — <]
= = PLACE_NEAR=U0500.BR30: 18MM 5% 1/20W MF 201 OO ® § %g( XDP: YES
XDP:YES XDP_PM RSMRST L HOQK0 > 10 5 o2 - ITPCLK/HOQKA NC 1/20wW )
PCH PWRBTN L R1802 10 1 AN XDP_CPU_PWRBTN L . HOOK1 - 44 5 o4t - ITPCIK#/HOOKS N 21\2451 R1806
5% 1/20W MF 201 c PLACE NEAR=J1800.45:28MM 0
VCC_OBS_AB ¢ 4 5 o3 ¢ VCC O0BS CD — IAAN L BM SYSRST L =y ui o5 0
PLACE NEAR=U0500.BU28: 8MM - = 16 15 - = = =
NC HOQK2 - 00 - RESET#/HOOK6 ITP_PMODE e Vern K .
4 4
NC HOOK3 - 52 O 0O 4; > DBR#/HOOK? . XDP_DBRESET L o
ONO, ®
Ne 50 <10 O — e
NC SCTLL —» O O —» TRSTn
o s ¢ XDP_PCH_TCK I - T EE . .- ROUTE IN STAR TOPOLOGY FROM XDP CONNECTOR.
XDP_CPU_TCK TCKQ - 23 00 :; > TMS
XDP: YES 00 XD _ERESENTE R1821 0 1 2 XDP_CPU_TDO
PCH_JTAGX RIB35 0 W\/Z—J Daon e oson XDP: YES XDP: YES XDP: YES XDP: YES ¢ PEACE NEAR=11600,5T72, 5801 L)Y\ 5% 1720w HF — 020T "
PLACE_NEAR=J1800.58 : 28MM C(])'8104 1 C(])'8100 64 /N 63 %:11801 1 %:11806 1822 )
.1UF — .1UF ® . 1LUF —— 0. 1UF R 0 1 2 XDP CPU TRST L
188 -1 188 —1 N T 18% T 18% ¢ PTACE NEAR=71800.53:2. 54w~ VVV"—Ss—T/20w 1 — 020T = fooT> °©
X5R-CERM 2 X5R-CERM 51850847 X5R-CERM 2 X5R-CERM
0201 0201 0201 0201
. ! R1823 0 1 2 XDP_CPU_TDI T ¢
€L l €L PLACE_NEAR=J1800.55:2.54M o V. ¥l 5% 1720w MF . 020L
- = PLACE NEAR=J1800.43:28MM - )
PLACE_NEAR=J1800.42:28MM PLACE_NEAR=J1800.44 : 28MM PLACE_NEAR=J1800.47:28MM ® R1824 0 LAAN 2 XDP_CPU_TMS =5 6
PLACE_NEAR=J1800.57:2.54MM 5% 1/20W MF . 020L
XDP:YES
XDP_PCH_TDO G v
XDP_PCH_TRST_L o ¢
XDP_PCH_TDI oo ¢ v
XDP_PCH_TMS m—
PCH XDP Signals
PP1V8 S5
These signals do not connect to the Primary (Merged) XDP connector in this architecture. o - XDP:YES
The PDG puts them on a secondary XDP connector that is only needed in some PCH debugging situation. 1 C1830
They are listed here to show their secondary XDP functions and to provide test points for signals that are not used elsewhere. XDP: YES _ 98'%1UF
- - :cc ’ %E%ECERM
PCH/XDP Signals Non-XDP Signals U1830 1 XDP: YES
s <z—>_XDP_PCH_OBSDATA_AQ ‘oD 11868 74RUP1GOTGF| = R1185% 1
s (g—y_ XDP_PCH_OBSDATA Al IG5 TP1869 PPIVE S5 . 2[a IQ _vls SPI 102 STRAP L LAAN,2 SPI_PCHROM_I0<2> —= 15
TP-D6 96 17 _ 53
s > XDP_PCH_OBSDATA A2 I Tp1870 R NCPS—x(ne et
TP-P6 XDP:YES 201 (STRAP TO PCH)
XDP PCH OBSDATA A3 GND
T = - = ]?_P% TP1871 R18501 - PLACE_NEAR=U0500.CF34: 10MM
s XDP_PCH_OBSDATA_BO ]@ TP1872 10055 % l NO_XNET CONNECTION=1
TP-P6
15 G XDP_PCH OBSDATA D1 ]?P% TP1878 1/21\21‘{;112 = PULL STRAP LOW WHEN XDP IS PLUGGED IN.
- (UNDOCUMENTED STRAP FUNCTION)
s Gg—>_ XDP_PCH_OBSDATA_D2 ' Tp1879
- ¢
s Gg—>_ XDP_PCH_OBSDATA D3 ' TP1880
1s Ggry—XDP_ECH_OBSFN Cl 72> 7p1881 XDP_PRESENT_L »
XDP_USB_EXTA_OC_L e XDP_USB_EXTA_OC_L N N =
> <] = - = - MAKE BASE=TRUE  — = = - <
XDP _USB EXTB OC L — XDP USB EXTB OC L
> <l = = - MAKE_BASE=TRUE  — = = - < NEED TO CONNECT TO VCCST, *STG POWER LOGIC
XDP _USB EXTC OC L — XDP _USB EXTC OC L
A CE = - = - MAKE_BASE=TRUE  —— = = <&
XDP USB EXTD OC L — XDP USB EXTD OC L
e = - = - MAKE BASE=TRUE  — = = <&
Unused GPIOs have TPs.
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.
JTAG_ISP (non-TMS) nets are aliased, do not attempt bit-banged JTAG during PCH debug.
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CRITICAL

C1907
9.5PF

24MHz CLOCK

R1900
0

1||2 o PCH_CLK24M XTALOUT R

+/-0.1PF
50V
CER-C0G
0201

1
|

CRITICAL

C1908
9.5PF
1] 2

CRITICAL
Y1900
24MHZ-10PPM-8PF-400HM
2.5X2.0MM-SM

l/\/\/\/2
5%

1/200
MF

0201

o PCH CLK24M XTALOUT

'R1901
g 2001

PLACE_NEAR=U0500.CK2:25.4mm

4 PCH CLK24M XTALIN

+/-0.1PF
50V
CER-C0G
0201

NOTE: 30 PPM or better required for SKL PCH

SYNC MASTER=J132 JIN

SYNC DATE=06/05/2017
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Platform Reset Connections
.« _PP1V8_S5 . PP3V3_S5 o
1. C2005 1. C2006
—— 0.1UF — 0.1UF
T, 1% 1%
2 ¥5R-CERM - w 2 ¥5R-CERM
020 VCC A VCC_B 0201
-4 U2002 1
= 5N74AUP1T34-COMBO
SON
s 1 14 my—PLT_RST L o A I B PLT RST 3V3_L
NC>%Nc 2 100K 1 RZOOO TBT X PCI RESET L ooT ) 16 26 28
20021 5% 1/20w MF 201 - - -
Repie oD eSPI Analyzer
1/20m % ” , 100K R2001 TBT T PCI RESET L —— 16 50 o0 Placement StUdY flrSt
MF R2003! 5% 1/200 MF 201 = - - =
201 100K
= § J2001
1/2191‘1;“1 M-ST-SM
201, ESPI_DBG s @ e 505070-1222
PCH WLAN PERST L m— 15 35 36 L 8 13 ESPI_IO<O> R2060 43 1 2 ESPI_IO_DBG<0> 1 00 2 ESPI RESET L .
= s 1 ESPT_T0<1> R2061 43 1 7/20W 5% MF 201 ESPI_IO DBG<I> 3 6 ol NC 13
% 1 ESPI_I0<2> R2062 43 1 7 /200 5% HF 201 ESPI_IO DBG<2> 516 olf ESPI_CLK60M_DBG LAAN, 2-ESPI_CLK60M 13 3
s 1 ESPI_I0<3> R2063 43 1 2/20W 5% MF201  ESPI_I0_DBG<3> 15 ol o 201 MF 1/200 58
I7200 5% WE 201 ESPI_CS_L 1 5 o1 NC R2065
11 12
ENABLE DDPB DDPC INTERFACES e 00 e SIGNAL ALIASES
15\ 16 MAKE_BASE=TRUE
PP3V3 S5 5 15 11 15 9 L ¢ W ® s PCH RTC RESET L — PCH RTC RESET L 15 76
= = = — MAKE BASE=TRUE 100
, 2.2k . R2040 PCH DDPB_CTRLDATA — = s _TEST NOA N 10 — DT/I‘];EI:(%?BAIEIEO} A N_10 9
ME 1/20w 5% , TEST NOA N 11 — TEST NOA N 11 ,
2.2K R2041 - - — MAKE_ BASE=TRUE NO_TEST=1
N 1 PCH DDPC CTRLDATA XDP BPM I<3..1> — NC XDP BPM I<3..1>
MF 17200 5% = ALL_SYS_PWRGD QUALIFIER ? = = —_ - = =
s PP1y8 S5
1C2009
—— 0.1UF
—T— 10%
2 16V
X5R-CERM
0201
L U2009
741LVC1GO08FZ4
DFN1410-COMBO
6
45 38 E SMC_RSMRST_L 2 B \
)¢ ALL SYS PWRGD R S 15 6 7
w76 [ry—ALL SYS PWRGD , 3
5 3
NC NOSTUFF
= R2007
SLP_SO# LEVEL SHIFTER l’\/Q/\/Z
l/;Z:OW
56 _PP3V3 S5 ° e LP1V8 S5 % 0201
1C2010 1C2011
_ 90°%1UF _ 90°%1UF VCCST PWRGD LEVEL SHIFTER
16V © 16V -
" e o T « BR1Y8 S5
VCC_ A VCC_B PP1V_S3
1 42010 1 1C2007 96 10 8 6 _
= 5N74AUPég34-COMB = — (1)0.%1UF 1R2 094
N —_— O
) lev. 1K
1[I PM_SLP_SO_3V3_L — ﬁ]l-\\,IKESJB}'APSEET(I){UE?V3_L 2 (A I B| 4 PM_SLP_SO_L SO 38 76 100 103 )éEISICERM U2V(6CO3 § ?Q?ZOW
- i MF
NG ¥ NC = 74RUP1GO7GF , 361
“ NeX—— 1IN NC| S sene
GND
TPs for Chipset Debug Pins
1 =
D TEST CPU D34 =) PP2001 SOC SWD <=> DEBUG MUX PATH
1
C D> TEST_CPU_BJ34 - PP2002
D TEST_CPU_A35 L&) pp2003 soc R2008 DEBUG MUX
. TEST CPU F37 1 A~ 59
= _CEU ) PP2004 LW
o 2009
M
D TEST CPU_BJ36 1EY 22005 R Y
P2MM 103 100 33@ SWD_SOC_SWDIO 1 /\/\/\/2 SWD_DEBUG_SWDIO @ 28
SM 5%
c D TEST_CPU_F34 - N\ PP2006 l/MZFOW SYNC_MASTER=J132_JIN SYNC_DATE=09/05/2017
PZMM 201 PAGE TITLE
SM .
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' o> CPU_DIMMA VREFDQ

CPU-Based Margining

' > CPU_DIMMB_VREFDQ

' (&> CPU_DIMM VREFCA

NOTE: CPU has single output for VREFCA.

VREFCA. Connected to 4 DRAMs.

.o PP1V2 S3
VRef Dividers —
'R2221
8.2K
S T
MF
R2223 2201
o LARN 2 e | | PPOV6 S3 MEM VREFDQ A
o PLACE NEAR=R2221.2:1mm §%§;§%§EE¥%3¥E;8:8?88
ME R2222!
62K s
12220 L/
— 90.%022UF 20]'2
2 §5§YCERM
0201 R2220 .
MEM_VREFDO_A_RC 1 259, 525%41
1/12%0W . %?20W
MF — MF
R2243 201 2201
o LARN 2 e | 4 PPOV6 S3 MEM VREFDQ B
. PLACE NEAR=R2241.2:1mm ﬂ%§;§%855¥%3¥§;8:8?88
ME R2242!
6.2k 5
12240 L2
—— 90.%022UF 20]'2
2 §5§YCERM
0201 R2240 .
MEM_VREFDQ_B_RC 1 259, 525%61
s S -
MF — MF
R2263 201 2201
o LARNR 2 e, PPOV6 S3 MEM VREFCA A
. PLACE NEAR=R2261.2:1mm ﬂ%§;§%855¥%3¥§;8:8?88
o R2262'
62K 5
1C2260 L2
—— 90.%022UF 20]'2
2 §5§YCERM
0201 R2260
MEM_VREFCA_RC  24-9,
1%
1/20W 1
MF —
201 -
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LPDDR3 CHANNEL A (0-31)

U2300 U2300
LPDDR3-1600-32GB LPDDR3-1600-32GB
EDFB232A1MA EDFB232A1MA
G MEMACE . mleo om0 s o, MBADAD o o w  PPIVE_S3 BN 2, :
% 7 D) MEM_A_CAA<1> - P2 | ca1 po1|l N9 <> MEM_A_DQ<23> GO ¥ B5
25 7 E MEM_A_CAA<2> —> N2 CA2 DQ2 N10 < > MEM_A_DQ<2 2> @ 99 C5
25 7 E MEM_A_CAA<3> —» N3 CA3 DQ3 N1l < > MEM_A_DQ<2 ].> @ 99 E4
25 7 E MEM_A_CAA<4> — M3 CA4 DQ4 M8 < » MEM_A_DQ<18> @ 99 VDD1 E5
25 7 @ MEM_A_CAA<5> — F3 CAS5 DQ5 M9 < » MEM_A_DQ<19> @ 99 F5
% 7 I MEM_A_CAA<6> - E3 | ca6 D06 M10 «—> MEM_A_DQ<2 0> G ¥ J12
25 7 E MEM_A_CAA<7> - E2 CA7 DQ7 MI11 < > MEM_A_DQ<16> @ 99 K2
25 7 E MEM_A_CAA<8> —» D2 CAS8 DQ8 F11 < > MEM_A_DQ<6> @ 99 L6
RN D MEM_A_CAA<9> —-»> C2 | ca9 DQY F10 —> MEM_A_DQ<1> G ¥ VsS M5
DQ10 F9 . N MEM_A_DQ<4> @ 99 N4
51 I MEM_A_CKE<0> —» K3 | ckEO OMIT_TABLE DQ11 F8 <> MEM_A_DQ<5> G ¥ 97 24 23 22 21 PP1V2_S3 OMIT_TABLE N5
57 @D MEM A CKE<1> —-»> K4 | ckE1 CRITICAL po1z2| Ell <> MEM A DO<7> GD * CRITICAL R4
DO13 E10 «—> MEM_A_DQ<O> @ 99 R5
25 7 E MEM_A_CLK_P<0> — J3 CK_T DQ14 E9 < » MEM_A_DQ<2> @ 99 T2
25 7 @ MEM_A_CLK_N<0> —» J2 CK_C DQ15 D9 < > MEM_A_DQ<3> @ 99 T3
DQ16 T8 < » MEM_A_DQ<2 6> @ 99 T4
5 2 1 [T MEM A CS_L<I1> —-»> L% CS1* po1g| T10 <> MEM A DQ<24> GO ( [_H2
DQ19 T11 < » MEM_A_DQ<2 9> @ 99 VDD2
L8 | pMo DQ20 R8 <> MEM_A_DQ<2 7> G C3
G8 | pM1 D21 R9 <—»—MEM A DO<31> Va3 D3
P8 | pm2 DQ22 R10 <> MEM_A_DQ<2 8> VD 3 F4
= D8 | pm3 DQ23 R11 <> MEM_A_DQ<2 5> G » G3
DQ24 Cl1 <> MEM_A_DQ<12> GO VSSCA G4
DQ26 c9 < » MEM_A_DQ<10> @ 99 M4
MEM_A 70<0> B3 | 700 p27| C8 «—s_ MEM A_DO<15> o= 34
MEM A 70<1> B4 | 01 po28| BL1 ¢—s_ MEM A_DO<8> o=
1 1 D029 B10 MEM_A_DQ<9> GO o B6
R2300 R2301 s » PPOV6 S3 MEM VREFCA A H4 | yrerca bo30|_B9 MEM A DQO<14> . B12
243 243 PP — = —»> < -—> = D
S S 2 » PPOV6_S3 MEM VREFDQ A . 311 | vRerpg po31| B8 «—p  MEM A DO<11> = c6
1/20W 1/20W - = - PP1V2_S3 F2 D12
21‘615‘ 21‘615‘ 2 97 24 23 22 21 —
2 2 Al L11 MEM A DQS N<2> G2 E6
C2340 1 C2341 NCX— 4 DOs0_cC L -—> MEM A—DOS N<0s G - -
® 0. O47H)F%‘ (1)0.%047UF NC X¥——= DOs1_¢ <> e G ¥ VDDCA
1 “ian 2 2 fiR X2 Dos2_ci Pl <—»MEM B DOS N<3> D L2 Fiz
= 201 201 Ne 213 Dos3_cf D1l <«—»MEM A DOS N<1> G ¥ M2 cé
NC)& VSSQ €9
= NC HB]'?) DQS0_T L10 <> MEM_A_DQS_P<2> G 97 77 24 23 22 21 PP1V2_S3 H10
NC HT]' NU DQS]__T G10 < ' MEM_A_DQS_P<0> @ 99 K10
NC X113 | DQs2_T| P10 <> MEM A DOS P<3> GO » L9
NC X Ul DQS3 T D10 —s MEM_A_DQS_P<]_> GO o M6
NC X U2 M12
NG X Ul2 C4 X NC N6
NC X Ui3 | NC[ K9 X NC P12
R3 X NC R6
VDDQ T6
T12
97 77 24 23 22 21 PP]-VZ_S3 @ @ @ @ @ @ @ @ @
DESENSE DESENSE -
1 C2300 1 C2301 1 C2302 1 C2303 1 C2304 1 C2305 1 C2306 1 C2307 1 C2334 1 C2342
—— 0.1UF —— 0.1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 10UF —— 10UF —— 12PF —— 3.0PF
-1 10% -1 10% -1 20% -1 20% -1 20% -1 20% -1 20% -1 20% —T— 5% —T1— +/-0.1PF
16V 16V 10V 10V 10V 10V 10V 10V 5V 25V
2 X5R-CERM 2 X5R-CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM 2 NP0-COG 2 NP0-COG
201 201 0201 0201 0201 0201 0402-7 0402-7 0201 0201
@ @ @ @ @ @ @ @ l
97 24 23 22 21 PP]-VZ_S3 @ @ @ @ @ @ @ @ @
DESENSE DESENSE DESENSE DESENSE DESENSE
1 C2320 1 C2321 1 C2322 1 C2323 1 C2324 1 C2335 1 C2336 1 C2337 1 C2343 1 C2344
—— 1UF —— 1UF —— 1UF —— 10UF —— 10UF —— 12PF —— 12PF —— 12PF —— 3.0PF —— 3.0PF
-1 20% -1 20% -1 20% -1 20% -1 20% —T1— 5% —T1— 5% —T— 5% —T— +/-0.1PF —T1— +/-0.1PF
10V 10V 10V 10V 10V 5V 5V 5V 25V 25V
2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM 2 NP0-COG 2 NP0-COG 2 NP0-COG 2 NP0-COG 2 NP0-COG
0201 0201 0201 0402-7 0402-7 0201 0201 0201 0201 0201
@ @ @ @ @ @ @ @ l
97 24 23 22 21 PP1V2_S3 ° .
12310 102311 |1 C2312 PLACEMENT_NOTE:
—— 1UF —— 1UF —— 10UF
T 2% T 2% T 2% 10uF caps are shared between DRAM.
2 ¥sR 2 ¥sR 2 X5R-CERM : : SYNC_MASTER=J79A MLB SYNC DATE=01/31/2017
0201 0201 0402-7 Distribute evenlY' PAGE TITLE
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LPDDR3 CHANNEL A (32-63)

U2400 U2400
LPDDR3-1600-32GB LPDDR3-1600-32GB
EDFB232A1MA EDFB232A1MA
MEM A CAB<0> R2 FBGA P9 MEM A DQ<41> PP1V8 S3 MEM FBGA B2
5 1 [ MEM_A_CAB<1> — - CAO0 SYM 1 OF 2 DQO o <> MEM_A_DQ<46> G ¥ 100 96 24 23 22 21 D9 SyM 2 OF 2 -
57 I . £) —» CAl DO1 <> . £) G »
25 7 E MEM_A_CAB<2> —> N2 CA2 DQ2 N10 < > MEM_A_DQ<4 2> @ 99 C5
25 7 E MEM_A_CAB<3> —» N3 CA3 DQ3 N1l < > MEM_A_DQ<4 0> @ 99 E4
25 7 E MEM_A_CAB<4> — M3 CA4 DQ4 M8 < » MEM_A_DQ<4 3> @ 99 VDD1 E5
25 7 @ MEM_A_CAB<5> —» F3 CAS5 DQ5 M9 < » MEM_A_DQ<4 7> @ 99 F5
% 7 I MEM_A_CAB<6> - E3 | ca6 D06 M10 +—> MEM_A_DQ<44> G ¥ J12
25 7 E MEM_A_CAB<7> - E2 CA7 DQ7 MI11 < > MEM_A_DQ<4 5> @ 99 K2
25 7 E MEM_A_CAB<8> —» D2 CAS8 DQ8 F11 < > MEM_A_DQ<55> @ 99 L6
25 7 E MEM_A_CAB<9> - C2 CA9 DQ9 F10 «—> MEM_A_DQ<4 9> @ 99 vSS M5
DQ10 F9 < » MEM_A_DQ<53> @ 99 N4
» 1 y—MEM A CKE<2> > K3 |cke0o  OMIT_TABLE po11| F8 <—p MEM A DO<52> GO ¥ 97 2 23 22 n _PP1V2 S3 OMIT TABLE N5
» 1 y>—MEM A CKE<3> > K4 lcke1  CRITICAL po12| E1l <—p— MEM A DO<50> GO v CRITICAL R4
DO13 E10 — MEM_A_DQ<54> @ 99 R5
25 7 E MEM_A_CLK_P<].> — J3 CK_T DQ14 E9 < » MEM_A_DQ<4 8> @ 99 T2
25 7 @ MEM_A_CLK_N<1> —» J2 CK_C DQ15 D9 < > MEM_A_DQ<5 1> @ 99 T3
DQ16 T8 < > MEM_A_DQ<3 7> @ 99 T4
25 21 7 E MEM_A_CS_L<0> —> L% CSO* DQ17 T9 < > MEM_A_DQ<32> @ 99 T5
25 21 7 E MEM_A_CS_L<1> —» L% CS1* DQ18 T10 <> MEM_A_DQ<35> @ 99 \ H2
po19| T1l « s MEM A _DO<34> o= VDD2
L8 | pmo DQ20| R8 <«—p— MEM A DO<33> GD * c3
G8 | pM1 po21| RI <«—»— MEM A DO<36> GD * D3
P8 | pu2 Do22| R10 <«—» MEM A DO<39> o F4
= D8 | pu3 pg23|_R11 <«—» MEM A DO<38> oo 63
D024 Cl1l — MEM_A_DQ<60> GO o VSSCA G4
25 21 7 E MEM_A_ODT<0> —» J8 OoDT DQ25 Cl0 <> MEM_A_DQ<6 1> @ 99 P3
DO26 C9 —> MEM_A_DQ<62> DBI 99 ue
MEM A 70<2> B3 | 700 Do27| C8 <«—»— MEM A DO<59> GO o =
MEM_A_ZQ<3> B4 701 D028 B1l <> MEM_A_DQ<5 7> @ 99
1 1 D029 B10 MEM_A_DQ<5 6> GO B6
R2 42(21(3) R2 42% » » PPOV6_S3 MEM VREFCA A . H4 | yREFCA D030|_BY «» MEM A DO<63> Pt BL2
T % T % s 2 PPOV6_S3_MEM_VREFDQ A . 311 | yreFDO Do31| B8 «—p  MEM_A_DO<58> P c6
1/20W 1/200 - - - - PP1V2 S3 F2 D12
21‘615‘ 21‘615‘ 5 97 24 23 22 21 —
2 2 Al L1l MEM A DOS N<5> G2 E6
C244O 1 1 C244 1 NC HAZ DOS0_C o1l 4> MEM_A_DQS_N<6> < BI > 99 3 >
® 0.047UF 0.047UF NC ¥—— DES1_C > —_ =0 G ¥ VDDCA
1 Gigi ) ) égév NC X Al2 DQS2 C P11 —s MEM_A_DQS_N<4> GO * L2 F12
— 501 501 NC X Al3 DQS3 C D11 — MEM_A_DQS_N<7> @ 99 M2 G6
j NC HBl VSSQ 69
- NC)& DQS0_T L10 <> MEM_A_DQS_P<5> G » 97 77 24 23 22 21 PP1V2_83 H10
NC HT]' NU DQS]__T G10 < ' MEM_A_DQS_P<6> @ 99 K10
NC)& DQS2 T P10 <> MEM_A_DQS_P<4> G ¥ L9
NC X Ul DQS3 T D10 <> MEM_A_DQS_P<7> GO o M6
N X— 2 M1
N X—22 e b
e X—22/ NC[ 59 wne e
R sne B¢
VDDQ T6
T12
97 77 24 23 22 21 PP]-VZ_S3 @ @ @ @ @ @ @ @
DESENSE -
1 C2400 1 C2401 1 C2402 1 C2403 1 C2404 1 C2405 1 C2406 1 C2407 1 C2442
—— 0.1UF —— 0.1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 10UF —— 10UF —— 3.0PF
-1 10% -1 10% -1 20% -1 20% -1 20% -1 20% —T— 20% -1 20% —T— +/-0.1PF
6V 6V 10V 10V 10V 10V 10V 10V 25V
2 X5R-CERM 2 X5R-CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM 2 NP0-COG
201 201 0201 0201 0201 0201 0402-7 0402-7 0201
@ @ @ @ @ @ @ l
97 24 23 22 21 PP]-VZ_S3 @ @ @ @ @ @ @
DESENSE DESENSE DESENSE
1C2420 1 C2421 1 C2422 1 C2423 1 C2424 1 C2434 1 C2435 1 C2436
—— 1UF —— 1UF —— 1UF —— 10UF —— 10UF —— 12PF —— 12PF —— 12PF
—T— 20% -1 20% -1 20% -1 20% -1 20% —T1— 5% —T1— 5% —T1— 5%
10V 10V 10V 10V 10V 5V 5V 5V
2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM 2 NP0-COG 2 NP0-COG 2 NP0-COG
0201 0201 0201 0402-7 0402-7 0201 0201 0201
@ @ @ @ @ @ L J
97 24 23 22 21 PP1V2_53 ® ® ® =
DESENSE
1C2410 |1 C2411 |1 C2412 |1C2443 PLACEMENT_NOTE:
—— 1UF —— 1UF —— 10UF —— 3.0PF
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LPDDR3 CHANNEL B (0-31)

U2500 U2500
LPDDR3-1600-32GB LPDDR3-1600-32GB
EDFB232A1MA EDFB232A1MA
MEM B CAA<0> R2 FBGA P9 MEM B DQ<9> PP1V8 S3 MEM FBGA B2
5 1 [ MEM_B_CAA<1> — - CAO0 SYM 1 OF 2 DQO o <> MEM_B_ <1is G ¥ 100 96 24 23 22 21 D9 SyM 2 OF 2 -
57 I D —» CAl DO1 <> . _DQ G »
» 1 y—MEM _B_CAA<2> - N2 |ca2 po2| N10 <«—» MEM B DO<13> GO * Cc5
25 7 E MEM_B_CAA<3> —» N3 CA3 DQ3 N1l < > MEM_B_DQ<12> @ 99 E4
25 7 @ MEM_B_CAA<5> — F3 CA5 DQ5 M9 <> MEM_B_DQ<10> @ 99 F5
% 7 I MEM_B_CAA<6> - E3 | ca6 D06 M10 <> MEM_B_DQ<15> G ¥ Jl2
RN D MEM_B_CAA<9> —-»> C2 | ca9 DQY F10 —> MEM_B_DQ<2 1> G ¥ vss M5
DQ10 F9 < » MEM_B_DQ<17> @ 99 N4
51 I MEM_B_CKE<0> —» K3 | ckEO OMIT_TABLE DQ11 F8 <> MEM_B_DQ<16> G ¥ 97 24 23 22 21 PP].V2_S3 OMIT_TABLE N5
» 1 y>—MEM B _CKE<1> > K4 | crEl CRITICAL po12| E1l <«—p MEM B DO<22> GO v CRITICAL R4
DQ].3 E10 . . MEM_B_DQ<2 3> DBI 99 R5
25 7 E MEM_B_CLK_P<0> — J3 CK_T DQ14 E9 <> MEM_B_DQ<18> @ 99 T2
DQ16 T8 —> MEM_B_DQ<O> DBI 99 T
25 24 7 E MEM_B_CS_L<0> — L% CSO* DQ17 T9 <—> MEM_B_DQ<5> @ 99 TS5
25 24 7 E MEM_B_CS_L<]-> —» L% Csl+* DQ18 T10 <> MEM_B_DQ<3> @ 99 \ H2
DQ19 T11 —> MEM_B_DQ<6> DBI 99 vbD2
L8 | pMo DQ20 R8 <> MEM_B_DQ<1> G » Cc3
G8 | pm1 D21 RI <> MEM_B_DQ<4> G ¥ D3
P8 | pu2 Do22| R10 <«—p MEM B DO<T7> pt F4
— D8 | pm3 po23| R11 <> MEM B_DOQ<2> GO G3
D024 Cl1l — MEM_B_DQ<2 6> GO o VSSCA G4
DQ26 c9 < » MEM_B_DQ<2 5> @ 99 M4
MEM_B_20<0> B3 | 200 D27 _C8 ¢—s_ MEM B_DO<27> o= 34
MEM B 70<1> B4 | 01 po28| BL1 ¢—p_ MEM B_DO<30> =
1 1 D029 B10 —s MEM_B_DQ<2 8> GO B6
R2 52(21 (3) R2 52(21 % 57 2« PPOV6_S3 MEM VREFCA A > H4 | yREFCA Do30|_B9 <—»_ MEM B_D0<29> P B12
S TP 2 PPOV6_S3 MEM VREFDQ_B . 311 | vRerpg po31| B8 <—»_ MEM B DO<31> = c6
1/20W 1/20w - - - - -
21‘615‘ 21‘615‘ 97 24 23 22 21 PP1V2_83 F2 D12
2 2 Al L1l MEM B DOS N<1> G2 E6
C254O 1 1 C254 1 NC HAZ DOS0_C o1l 4> MEM_B_DQS_N<2> < BI > 99 03 >
® 0.047UF 0.047UF NC X¥——= DOS1_C <> —2_UO_ G VDDCA
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NC)& VSSQ 69
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VDDQ T6
T12
97 77 24 23 22 21 PP]-VZ_S3 @ @ @ @ @ @ @
1 C2500 1 C2501 1 C2502 1 C2503 1 C2504 1 C2505 1 C2506 1 C2507
—— 0.1UF —— 0.1UF — 1UF —— 1UF —— 1UF —— 1UF —— 10UF —— 10UF
-1 10% -1 10% — 20% -1 20% -1 20% -1 20% -1 20% -1 20%
16V 16V 10V 10V 10V 10V 10V 10V
2 X5R-CERM 2 X5R-CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM
201 201 0201 0201 0201 0201 0402-7 0402-7
@ @ @ @ @ @ l
97 24 23 22 21 PP]-VZ_S3 @ @ @ @ @ @ @
DESENSE DESENSE DESENSE
1 C2520 1 C2521 1 C2522 1 C2523 1 C2524 1 C2534 1 C2535 1 C2536
—— 1UF —— 1UF — 1UF —— 10UF —— 10UF —— 12PF —— 12PF —— 12PF
-1 20% -1 20% — 20% -1 20% -1 20% —T1— 5% —T1— 5% —T1— 5%
10V 10V 10V 10V 10V 5V 5V 5V
2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM 2 NP0-COG 2 NP0-COG 2 NP0-COG
0201 0201 0201 0402-7 0402-7 0201 0201 0201
@ @ @ @ @ @ L J
97 24 23 22 21 PP1V2_83 ® ® ® =
DESENSE
12510  [1C2511 |1 C2512 |1 C2542 PLACEMENT_NOTE:
—— 1UF —— 1UF — 10UF — 3.0PF
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LPDDR3 CHANNEL B (32-63)

U2600 U2600
LPDDR3-1600-32GB LPDDR3-1600-32GB
EDFB232A1MA EDFB232A1MA
MEM B CAB<0> R2 FBGA P9 MEM B DQ<41> PP1V8 S3 MEM FBGA B2
5 1 [ MEM_B_CAB<1> — - CAO0 SYM 1 OF 2 DQO o <> MEM_B_DQ<47> G ¥ 100 96 24 23 22 21 D9 SyM 2 OF 2 -
57 I D —» CAl DO1 <> D G »
5 7 I MEM B _CAB<2> - N2 | ca2 po2| N10 <—»—MEM B D0O<45> GO 5
25 7 E MEM_B_CAB<3> —» N3 CA3 DQ3 N1l < > MEM_B_DQ<4 4> @ 99 E4
3 7 [T MEM B _CAB<4> -»> M3 [ cas po4a| M8 <> MEM B _DQ<43> Van X vDD1 E5
25 7 @ MEM_B_CAB<5> — F3 CA5 DQ5 M9 <> MEM_B_DQ<4 2> @ 99 F5
% 7 I MEM_B_CAB<6> - E3 | ca6 D06 M10 <> MEM_B_DQ<4 6> G ¥ Jl2
» 1 > MEM_B_CAB<9> . c2 | cag Dol F10 <«—»_ VMEM_B_DO<50> o vss| 15
DQ10 F9 —> MEM_B_DQ<4 9> DBI 99 e
25 7 @ MEM_B_CKE<2> - K3 CKEO OMIT_TABLE DO11 F8 <> MEM_B_DQ<4 8> @ 99 97 24 23 22 21 PP1V2_S3 OMIT_TABLE N5
» 1 y>—MEM B _CKE<3> > K4 | crEl CRITICAL po12| E1l <«—p— MEM B DO<53> GO v CRITICAL R4
DQ].3 E10 . . MEM_B_DQ<52> DBI 99 R5
25 7 E MEM_B_CLK_P<].> — J3 CK_T DQ14 E9 <> MEM_B_DQ<5 1> @ 99 T2
DQ16 T8 —> MEM_B_DQ<3 7> DBI 99 T
Do19| T1l <«—»_ MEM B _DO<38> = vDD2
L8 | pMo DQ20 R8 <> MEM_B_DQ<3 6> G » Cc3
G8 | pM1 DQ21 R9 <> MEM_B_DQ<32> G ¥ D3
P8 | pm2 DQ22 R10 <> MEM_B_DQ<35> G F4
= D8 | pm3 DQ23 R11 <> MEM_B_DQ<34> G » G3
po24| C11 — MEM_B_DQ(S 7> GO o VSSCA G4
25 23 7 E MEM_B_ODT<0> —» J8 ODT DQ25 C10 < > MEM_B_DQ<58> @ 99 P3
DQ26 c9 < > MEM_B_DQ<62> @ 99 M4
MEM B_70<2> B3 | 700 D27| C8 «—p_ MEM B _DO<63> = 34
MEM B_20<3> B4 | 701 po28| Bll s MEM B_DO<56> =
1 1 pp29| B10 —s MEM_B_DQ(S 9> GO B6
R2 62(21 (3) R2 62(21 % 57 3 PPOV6_S3_MEM VREFCA A > H4 | yREFCA Do30|_BY ¢ MEM B _DO<61> o B12
S S 5 » PPOV6_S3 MEM VREFDQ B . 311 | vRerpg po31| B8 <—»_ MEM_B_DO<60> = c6
1/20W 1/20W - - - PP1V2 S3 F2 D12
21‘615‘ 21‘615‘ 97 24 23 22 21 —
2 2 Al L1l MEM B DOS N<5> G2 E6
C2640 1 C2641 NCX— 4 DOS0_C L -—> MEM BDOS N<ts GD > - -
® 0.047UF 0.047UF NC ¥—— DOS1_C <> —2_UO_ G VDDCA
1 6)1(52 ) ) é:év NC X Al2 DQS2 C P11 —s MEM_B_DQS_N<4> GO * L2 Fl12
= 201 201 NC& DQOS3_C D11 <> MEM_B_DQS_N<7> G ¥ M2 G6
NC X— VSSQ &3
= NC)& DQS0_T L10 <> MEM_B_DQS_P<5> G ¥ 97 77 24 23 22 21 PP1V2_S3 H10
NC HT]' NU DQS]__T G10 < ' MEM_B_DQS_P<6> @ 99 K10
NoseT13 pos2_7| P10 <«—»_ VMEM B _DOS_P<4> oo L9
NCQ DQS3_ T D10 <> MEM_B_DQS_P<7> G ¥ M6
N X— 2 ulz
N X—22 e b
e X—22/ NC[ 59 wne ek
R sne B¢
VDDQ T6
T12
97 77 24 23 22 21 PP]-VZ_S3 @ @ @ @ @ @ @ @
DESENSE -
1 C2600 1 C2601 1 C2602 1 C2603 1 C2604 1 C2605 1 C2606 1 C2607 1 C2642
—— 0.1UF —— 0.1UF —— 1UF —— 1UF —— 1UF —— 1UF —— 10UF —— 10UF —— 3.0PF
—T1— 10% —T1— 10% —T— 20% —T— 20% —T— 20% —T— 20% —T— 20% -1 20% —T— +/-0.1PF
6V 6V 10V 10V 10V 10V 10V 10V 25V
2 X5R-CERM 2 X5R-CERM 2 X5R 2 X5R 2 X5R 2 X5R 2 X5R-CERM 2 X5R-CERM 2 NP0-COG
201 1 0201 0201 0201 0201 0402-7 0402-7 0201
@ @ @ @ @ @ @ l
97 24 23 22 21 PP]-VZ_S3 @ @ @ @ @ @ @ @ @
DESENSE DESENSE DESENSE DESENSE DESENSE
1 C2620 1 C2621 1 C2622 1 C2623 1 C2624 1 C2634 1 C2635 1 C2636 1 C2644 1 C2645
—— 1UF —— 1UF —— 1UF —— 10UF —— 10UF —— 12PF —— 12PF —— 12PF —— 3.0PF —— 3.0PF
—T— 20% —T— 20% —T— 20% —T— 20% —T— 20% —T1— 5% —T1— 5% —T1— 5% —T— +/-0.1PF —T— +/-0.1PF
10V 10V 10V 10 10V 5V 5V 5V 25V 25V
2 X5R 2 X5R 2 x5R 2 X5R-CERM 2 X5R-CERM 2 NP0-COG 2 NP0-COG 2 NPQ-COG 2 NP0-COG 2 NP0-COG
0201 0201 0201 0402-7 0402-7 0201 0201 0201 0201 0201
@ @ @ @ @ @ @ @ l
97 24 23 22 21 PP]-VZ_S3 ® ® ®
DESENSE
12610 |1 C2611  [1C2612 [ C2643 PLACEMENT NOTE:
—— 1UF —— 1UF —— 10UF —— 3.0PF
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Intel recommends 68 Ohm for CMD/ADDR, 80 Ohm for CTRL/CKE, 38 Ohm for CLK

., PPOV6_S0_DDRVTT ,, PPOV6_S0_DDRVTT
: MEM A CAA<9> R2700 68 1 2 Pty : MEM B CAA<9> R2740 68 1 2 DESENSE
S i === 5701 NN 175w 20T 1 C2730 2 ED = 2741 NN 5177w 201 W 1C2710 1C2731
2 7 [z MEM A CAA<8> R 68 1 2 | 15pF 2 7 MEM B CAA<8> R 68 1 2 5“7 1 Y5
21 7 E MEM_A_CAA<6> R 68 1 /\/\/\/2 %V 23 7 E MEM_B_CAA<7> R 68 1 /\/\/\/2 %8% %
2 7 [y MEM A CAA<T> R2703 68 1 p 1% /20w 201 MF 2 NE0-COG s MEM _B_CAA<6> R2743 68 1 p 1% 17200 201 MF 2 CERM-XSR-1 2 NP0-COG
— A 2704 AT o 5 2744 NNN 1770w 20T W
2 1 Ey—MEM A _CAA<5> R 68 1 AAN2 o s 7 [y MEM_B_CAA<5> R 68 1 AAN 2 o
A R2705 I8 1/20W 201 MF == R2745 15 1/20W 201 NMF
21 7 E MEM_A_CLK_P<0> 39 1 /\/\/\/2 23 7 E MEM_B_CLK_P<0> 39 1 /\/\/\/2
o 7 C=>— MEM A CLK N<0> R2706 39 LAANL e 2 20 W 1C2702 » 7 (> MEM_B_CLK_N<0> R2746 39 I AANZL e T20W 201 M 102711 102712
2 MEM A CKE<1> R2707 82 1 p 1P 20w 20w —— 0;A7UF o MEM_B_CKE<1> R2747 82 1 , 1% 1720 201 MF  0.47UF —— 0.47UF
= A R2708 AT 10 — B . R2748 NN 2w T W 702 202
27 E—MEM A CRE<0> 82 _LAANA 2 CERM-X5R-1 » 1 E—MEM B_CRE<0> 82 LAAN2 2 CERM-X5R-1 2 CERM-X5R-1
2 7 >—MEM_A_CAA<4> R2709 68 1A AN 2 18 1720w 201 MF 201 + + G>_ MEM_B_CAA<4> R2749 68 1 A AN2 13 17200 201 WF GER CER
A R2710 s 1/200 201 IF B R2750 s 1720w 201 Mr
21 7 E MEM A CAA<3> 68 1/\/\/\/2 ® ® 23 7 E MEM B CAA<2> 68 1/\/\/\/2 ° ®
A R2711 13 17200 201 MF . R2751 13 1/200 201 WF
27 [T MEM A CAA<2> 68 1 /\/\/\/2 5 > MEM_B_CAA<3> 68 1 /\/\/\/2
s 7 > MEM_A_CAA<1> R2712 68 1 \AN2 Lo T2M 200 W 1C2704 » 7 =y MEM_B_CAA<1> R2752 68 1 \AN 2 Ly L720W 201 W 102713 102714
a7 MEM A CAA<0> R2713 68 1 p 1% 17200 201 MF —— 0.47UF 2 7 MEM B_CAA<0> R2753 68 1 p 1% 17200 201 MF — 0.47UF —— 0.47UF
= A R2714 AT LN 10 > o R2754 NN 2w T W 702 202
2 1 —MEM A CAB<I> 68 L AANA 2 CERM-X5R-1 » 7 Ey—MEM B_CAB<9> 68 1 AAA2 2 CERM-X5R-1 2 CERM-X5R-1
2 1 [ MEM_A_CAB<8> R2715 68 1 /\/\/\/2 13 17200 201 MF 201 2 7 [ MEM_B_CAB<8> R2755 68 1 /\/\/\/2 1% 1/20W 201 MF 201 201
22 1 y— MEM _A_CAB<6> R2716 68 1A AN 2 13 17200 201 MF o o « + > MEM_B_CAB<7> R2756 68 1 A AN2 T8 17200 201 WF . .
A R2717 s 17200 201 WF B R2757 1% 1720w 201 MF
22 7 E MEM_A_CAB<7> 68 1 /\/\/\/2 24 7 E MEM_B_CAB<6> 68 1 /\/\/\/2
2 7 [y MEM A CAB<5> R2718 68 1 AN L/20w 201 M 1C2706 2 1 =>__ MEM B CAB<5> R2758 68 1 AN 17200 201 WF 102715 102716
2 1 y—MEM A CLK P<1> R2719 39 1 p 1% 1720w 201 MF —— 0.47UF ) MEM B CLK N<1> R2759 39 1 , 1% 17200 201 MF — 0.47UF —— 0.47UF
- A CLK_ R2720 AT 10 > "B CLK R2760 NN T 708 708
2 7 y—MEM A CLK N<l> 39_LAAN 2 2 CERM-X5R-1 w1 >—MEM B _CLK _P<]> 39 1 AAN2 2 CERM-X5R-1 2 CERM-X5R-1
2 1 y—MEM A CKE<2> R2721 82 1 A AN 2 1s 1/20w 201 MF 201  + > MEM_B_CKE<2> R2761 82 1 NAALZ 13 17200 201 MF CER CER
2 1 =y MEM A CKE<3> R2722 82 1 p 1% 1720w 201 MF . * " MEM B CKE<3> R2762 82 1 p 1% /20w 201 MF . )
= A 2723 AT o e 2763 NN 177w 20T W
2 1 D MEM A CAB<4> R 68 1 /\/\/\/2 2 1 > MEM_B_CAB<4> R 68 1 /\/\/\/2
» 7 > MEM_A CAB<2> R2724 68 1 A\ AN 2 v L/20W 201 WF 1C2708 + 7 > MEM_B_CAB<2> R2764 68 1 AN 2 Lo L/ZOW 20T WF 102717 102718
2 1 [Ty MEM A CAB<3> R2725 68 1 AN o M 200 W —— 0, A7UF 2 1 >—MEM_B_CAB<3> R2765 68 1 AN o M 200 W — 0,47UF  —— (. 47UF
A R2726 68 s 1720w 201 Mr 1y B R2766 68 15 17200 201 WF 29 29
2 1 Cy—MEM A _CAB<I> AN\ 2 CERM-X5R-1 2 1 y—MEM _B_CAB<I1> AVAVAE: 2 CERM-X5R-1 2 CERM-X5R-1
22 1 Gy MEM A_CAB<0> R2727 68 1 A AN 2 18 1/20W 201 MF 201 « + G MEM_B_CAB<(> R2767 68 1 AN 2 13 1/20@ 201 WF CER CER
2 2 1 Cmy—MEM A CS 1<0> R2728 82 1 AApN 2o M 200 M o * 2 2 1 [my—MEM B CS 1<0> R2768 82 1A AApN 2o T 200 M . )
e R2729 s 17200 201 WF "B CS_ R2769 s 1720w 201 MF
22 21 7 E MEM_A_CS_L<1> 2 30 82 1 /\/\/\/2 177 T 24 23 7 E MEM_B_CS_L<1> 2 O 82 1 /\/\/\/2 7 0T
v MEM_A_ODT<(0> R27 82 1 2 ! o : MEM_B_ODT<0> R277 82 1 2 W HE 1
S D == AAAY 15 17200 201 WF *wED == AVAVAV 15 1/200 201 WF _%:_2477%3
S i
2 CERM-X5R-1
201
¢ ®
L 4
DESENSE CRITICAL DESENSE
1 C2722 1C2740 1 C2742
—— 3. 0PF —— 20UF —— 3.0PF
—_ +é\_70'lPF - %0%\7 +é‘-70.lPF
2 NP0-COG 2 CERM-X5R 2 NPQ-COG
0201 . 0402 0201 .

SYNC MASTER=J79A MLB SYNC DATE=01/31/2017
PAGE TITLE
LPDDR3 DRAM Termination
’ DRAWING NUMBER SIZE
1 051-02166 D
App e Inc e REVISION
4,.0.0
NOTICE OF PROPRIETARY PROPERTY: BRANCH
THE INFORMATION CONTAINED HEREIN IS THE evt_mars_o
PROPRIETARY PROPERTY OF APPLE INC.
THE POSESSOR AGREES TO THE FOLLOWING: PAGE
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 2 7 OF 150
II NOT TO REPRODUCE OR COPY IT
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART SHEET
BOM COST_GROUP=DRAM IV ALL RIGHTS RESERVED 25 OF 108

8 7 6 5 4 3 2 1




o LE3V3_UPC_XB IDO

9@ 4 28
1 C2890
R2891'| ['R2893 R2892' — 1UF
1 2 8 9 0 3 . 3515 % § g%. 3K 3 . 3515 % _: %9%\7 28 N PCIE TBT X R2D P<0> Y23 PCIE_RXO_P U2 800 PCIE_TXO_P V23 PCIE_TBT_X_DZR_C_P<0> @ 28
I; 3K 1/2}0&3 17200 1/2%3 GEEM » >—PCIE TBT X R2D N<0> ¥22 | pCIE RXO N TITAN-RIDGE-DP PCIE TX0 N | V22 PCIE _TBT X D2R C_N<0> — 2
§ ?éZOW 201 2 2 201 o 201 2 CSP
ME vee = SYM 1 OF 2
2% U2890 » [T PCIE TBT X R2D P<l> T23 | PCIE_RX1_P PCIE_Tx1 P | P23 PCIE TBT X D2R C P<1> oo
SMBIT-3. 0V 3 [T PCIE_TBT X R2D N<I> T22 | pCIE RX1 N OMIT TABLE PCIE TX1 N | P22 PCIE TBT X D2R C N<I> e
W25Q80DVUXIE
2 _TBT X SPI CLK 6 |crx uson  DI(100)5 TBT X SPI_MOSI 2 CRITICAL
. TBT X SPI CS L JEE po(rol)| 2 4 TBT X SPI MISO 2 » Ey—ECLE TBT X R2D P<2> M23 | pcIE RX2 P pCIE Tx2 P | K23 PCIE_TBT X_D2R_C_P<2> — 2
=== OMIT TABLE » > PCIE TBT X R2D N<2> M22 | pcrE RX2 N PCIE TX2 N | K22 PCIE TBT X D2R C N<2> oo
26 TBT_X_ROM_WP_L ® 3 WP* (102) CRIEICAL o
[ca]
7 * ©
TBT X ROM HOLD L HOLD* (I03) » D PCIE TBT X R2D P<3> H23 | pcrE Rx3 P : pCIE TX3 P | F23 PCIE TBT X D2R C P<3> — 2
GND EPAD 2% [T PCIE TBT X R2D N<3> H22 | pCIE RX3 N 5 PCIE TX3 N | F22 PCIE TBT X D2R C N<3> =—— 28
PLACE_NEAR=U2800.N16:2MM
— PCIE CLK100M TBT X P V19 -
101 15 PCIE REFCLK 100 IN P
- — — == * |~ T4 TBT X PCI RESET L
SNKO AC Couplin R2828 .. . > BCIE CLK10OM TBT X N 19 | ers Rercux_ioo TP ame e Ragal
GND_VOID=TRUE P J 15 ¢gge}—LBT_X_CLKREQ L AN\ IBT X _CLKREQ R L Y84 PCIE_CLEREQ* pc1e_reras | N16  TBT X PCIE BIAS LAAAA 1
= 5% 1%
<0> 1] 2 <0> =
s >—DP_X _SNKO ML C_P<0 C2820 2 DB X SNKO ML _P<0 2 17200 — — overc amo | 21 NC DP X SRC MI, P<0> . 17200
GND_VOID=TRUE 0.22UF ' x5r 201 2 DP_X SNKQ_ML P<0> 2C7 | DPSNK1_MLO_P AC21 NC DP X SRC ML N<0> 201
s [>—DP_X SNKO ML C N<0> C2821 1|2 DP_X_SNKO_MI,_N<0> 2 » _DP_X SNKO MI_N<0> AB7 | DppSNRL MLO N DPSRC_MLO_N ==t oD 2
GND_VOID=TRUE 0.22UF || g% 63V 0201 DP X SNKO ML P<1> 289 | ppsnkl MLl P ppsrc_mrl p| AC19 NC DP_X SRC_ML_P<1> e
—8_ — _Mbl AB19 NC DP X SRC ML N<1>
s [—>—DP_X_SNKO ML C P<1> C2822 1 30% DB X SNKO ML P<1> 2 DP X SNKO ML N<1> ACY | ppsNKl MDL N DPSRC_ML1_N 5 D
- - T .3V - - - - - - —
= . aB17 NC DP X SRC ML P<2>
DP_X SNK0_ML SN%X%D - C288322Ub1 2 DP_X SNKO_ ML, N<1> » _DP_X SNK0O MI, P<2> AC1L | ppsNK1 MI2_P 5 5 DPSRC_MLE_P AC17 _NC_DP_X_SRC MIL_N<2> g
T 0.220F | [20F 3w o1~ — - : ; _DP_X_SNKO_MI, N<2> ABLL | DpSNKL ML2 N g i PROREHL2N T
_ * = 8} AC15 D D D
GND_VOID=TRUE z DPSRC_ML3_P NC DP X SRC ML P<3> B
. DP_ X SNKO ML _P<3> AB13 | DpPSNK1 ML3 P o & I e = —— OUT
1 > 26 _A b _MLS_ 1 <3>
GND_VOID=TRUE . X5R == = - - =
_ N4
s >—DP_X_SNKO ML C N<2> C2825 1|2 DP X SNKO ML N<2> 2 . _DP_X SNKO AUXCH P N1 | ppSNKL AUX P DPSRC_RUX_P NC_DF_X_SRC_AUX P oD
== = - = 205 6.3V 0201 — = = = - 0= DPSRC_AUX N | N5 NC_DP_X SRC_AUX N D
GND_VOID=TRUE 0.22UF X5R 2 _DP_X SNKO AUXCH N N2 | DPSNK1 AUX N
AA2 R5
- DP_X_ SNKO ML C_P<3> C2826 1 ||2 DP X SNKO ML _P<3> 2 ¥ —9 DP_X_SNKO HPD SNK1_HED _ — DPSRC_HFD DP_X_SRC_HPD »
= = = = - = 205 6.3V 0201 = - s _DP_X SNK1 ML P<0> A5 | DPSNK2 MLO P _
1 _A L _MLO_ Wl TBT X DPMUX SEL
GND_VOID=TRUE 0.22UF X5R R2830 .. DP_X SNKL ML N<0> B5 | pponK2 MLO N GPIO 0 GE] % PP3V3_TBT ¥ SX N
s [y—DP_X_SNKO ML C N<3> C2827 1]]|z2 DP_X_SNKO ML, N<3> 2 100K e — = Gpro 1 | "2 TBT_T_DPMUX_ SEL Pt == 0
0.22U0F gor 00V 00 1/28% % s _DP_X SNK1_ ML_P<1> B3 | ppsNk2 MLl P o EE_Wp* [~W4 TBT X ROM WP_L 2
GND_VOID=TRUE 2828 21\(/)”{2 s _DP_X SNK1 ML N<I> A3 | DPSNK2_ML1 N ~ By TMU_CLKOUT | Y1 TBT X TMU CLK OUT 2 1R2834 lR2835 1R2827
DP X SNKO AUXCH C P C 1 2 DP X SNKO AUXCH P & * [~ Y2 TBT WAKE 3V3 L 2.2K 2.2K 100K
"D = = = = = 103 6.3V 0201 = = * A1 2 _DP_X SNK1 ML P<2> C2 | DPSNK2 ML2 P o 3 WAKE* CTED § 5% § 5% § 53
GND_VOID=TRUE 0.1UF CERM-X5R = DP X SNK1 ML N<2> o1 ) 2 9 c10_PLUG_EVENT* )22l TBT X PLUG_EVENT L = 16 25 1/20W 1/20W 1/20W
©r ey DP_X_SNKO_AUXCH C N C2829 1|2 DP_X_SNKO_AUXCH N . e DESNK2_ML2_N = . Tu_crkIn| W6 TBT_X TMU_CLK_IN s |, 201 , 261 , 201
0.1UF Crn-gsg” 0701 2 DP_X _SNK]_ML_P<3> E2 | DPSNK2_ML3_P ’ — ) v2  12C TBT X SCL .- D
| DP X SNK1 ML N<3> El I2C_SCL 28
SNK1 AC Coupling eSS DPSIK2_ML3_N rac spa| V1 I2C_TBT X SDA — D
GND_VOID=TRUE 2 _DP_X SNK1 AUXCH P Pl | DPSNK2 AUX P o USB_FORCE_PWR |2 TBT X USB PWR_EN Ve RN
s @>_DP_X_SNKI ML C_P<0> C2830 1 2 __DP X SNKI ML P<0> " . _DP_X_SNK1 AUXCH N P2 | ppsnK2 AUX N 3 rorce_pwr | V4 TBT X_CIO PWR_EN G s
GND_VOID=TRUE 5 §3212UF gz °%Y Y G . DP_X SNK1 HPD Y4 | sNk2_HPD _ g BATLOW* [ 2 TBT X BATLOW L %
DP X SNK1 ML C N<0> C 1 2 DP X SNK1 ML N<0> A SLp $3* |{UL PM SILP S3 L
o [ _A b o _ b 26 1 ACS _ B N L DD (i 13 14 16 88 100 103
0.22UF z9% 6.3V 020l R2831 NC X———— U0_SSTXP1 - RTD3 PR EN |.T5___ TBT_X_RTD3_PWR_EN
GND_VOID=TRUE 100K % Ne %—2B2 | U0_ssTxN1 ® -
o [E>—DP_X_SNK1 ML C_P<1> C2832 1 2 DB X SNKI ML P<l> 26 17208 Ne %2C3 | vo_ssrxpl @ RESET* [E5 USBC X RESET L G
GND_VOID=TRUE 0.22UF KSR 201, Ne X—2B3 | U0_sSRxN1 I
— - 22 TBT X XTAL25M IN
<1> 1 2 <1> XTAL 25 IN| D G
v ED Db X SHRL ML C N<l C2633 2085 6.3V D(Fmi(—SNKl—ML—N L * A4 8 13 [y JTAG_ ISP TDI W20 | 7pr1 ] xrar 25 our| 023 TBT X XTAL25M OUT =—— 28
GND_VOID=TRUE 0.22U0F X5R = =>
- ) 1 ED—ILAG_TBT X TMS Y20 ) s — vl UPC_X_SPI_MOSI .
s [>—DP_X_SNK1 ML C P<2> C2834 1|2 DP_X_SNK1 ML _P<2> 2 % 15 [~ JTAG ISP TCK W19 | ek S UPC X SPI MISO S
I
GND_VOTD=TRUE 233252UF e O w o G JTAG ISP _TDO 12§ ™o (ﬁ : x cor |18 UPC X SPT_CS L w | 7o 551 Flash
<2> 1 2 <2> A A _CS* 2 D 28 | To as
v DX SHRL ML CH<2 - < 0.22UF 208 6.3V D(FZUi(_SNKl—ML—N 2 26 TBT X TEST EN R4 | TEST EN " EE CLK | Y16 UPC_X SPI CLK % .
GND_VOID=TRUE . X5R R2825 TBT X TEST PWR GOOD W | rpsr puR Goop | L
DP_X_ SNK1 ML C_P<3> C2836 1]|z2 DP_X SNK1 ML _P<3> —
VD e 08 6.3V 070l = = . 100 1R2829 [>_USBC_XA D2R P<2> A5 | ASSRXP2 — — BSSRxp2 | B USBC_XB_D2R_P<2> o
GND_VOID=TRUE 0.22U0F X5R 5% 100 USBC XA D2R N<2> 515 27 USBC_XB D2R N<2>
s [>—DP_X_SNK1 ML C N<3> C2837 1|2 DP_X_ SNKI1_MI,_N<3> 2 2o § 54 T ED ASSRXN2 BSSRXn2 =A5 et <& >
0.22uF |1 g8 ©-3V 0201 2 201 ™ . oz} USBC_XA R2D CR_P<2> Al7 | assTxe2 mssxpz | 2% USBC_XB_R2D CR_P<2> o ¢
GND_VOID=TRUE 1 2201 s r}-USBC XA R2D CR N<2> Bl7 | assTxn2 BSSTXn2 | B2 USBC_XB R2D CR N<2> D
DP_X SNK1 AUXCH C P C2838 1 ]|z2 DP_X SNK1 AUXCH P =
T _— 0. 10F 08 6.3V 0201~ = “ = s Gzr}-USBC_XA_R2D_CR_P<1> ALY | assTxel BssTxp1 | 211 USBC_XB R2D CR_P<1> o
GND_VOID=TRUE . CERM-X5R . USBC XA R2D CR N<1> B19 | assrxni BssTxnl | B11  USBC_XB R2D CR N<1> N
o gy DP_X_SNK1_AUXCH C N C2839 1]]|=2 DP_X SNK1 AUXCH N 2 <zl e . . oUT
0.1UF CRRM-X5R | 20t 1 E—USBC XA DZR P<l> B21 | Assrxp1 . 5 Bssrxpl | A3 USBC XB D2R P<1> &)
N USBC XA D2R N<1> 21 | pecpen 5 % nssrxnl | BL3 oC_¥B DIR N<1>
E & & A AN 31
USBC_XA AUXLSX1 H4 | aspu1 5 2 Bspul | L4 USBC_XB_AUXLSX1 19 PP3V3_TBT X SX
101 29 LT __ AL a a G W =2 98 2 28 78
n w2 PPIVS TBT X _SX NOSTUFF (g USBC_XA AUXLSX2 54| aspu2 somz [ USBC XB AUKLSX2 o [T
1
1;{22?{36 Ne %220 | pa usB2_D_P PB_USB2 D_P | E19 o - § %%. 2K
§ ?%OW Ne %220 | pa UsB2_D_N PB_USB2 D_N | D19 o .- Lr2om
MF 201
DP XA HPD T2 T1 DP XB HPD 2
PP3V3 TBT X SX 2201 2 2 [TED _AA PA_HPD PB_HPD 26 30
27 28 e I2C_TBT XA INT_L M4 | pa T2¢ INT pe_12c_InT | M5  T2C TBT XB_INT L e
. _TBT XA USB2 MXCTL R2 | pa ysB2 MXCTL pp use2 mxcr, | Rl TBT XB USB2 MXCTL 2
TBT_XA USB2_RBIAS H19 | pa usB2_RBIAS _ L pp use2 RBIAS | F19 TBT XB USB2 RBIAS
) 1OOK ) R2864 TBT X BATLOW L PLACE_NEAR=U2800.H19:2MM 1 PLACE_NEAR=U2800.F19:2MM
— "\ NN\ 1w or == = * R2854 'R2853
200 200
10K R2839 1% % 1%
TBT X RBIAS J6 2 B23 1/20W
_1/\/\/\/2 1/20W _A RBIAS USB2_ATEST | 222 s¢ o
NOSTUFF ~ Pv tof M T 200 o1 2 \—1/\/V\/2 TBT X RSENSE J5 | RSENSE sctE aTEST | AB23 2%1
4.75K = —  XNC
100K = TF_ 1/200 0.55 A23 | pA MONDC . €
1 . R2863 TBT X TMU CLK IN 5 hcE NEAR-U2800.HE ot R2855 o1 N MONDC_SVR 1 =
5% 1720 201 _ = +H10:
100K s PLACE_NEAR=U2800.76:2MM PB_HONDC VGA RES| H3> oo = SYNC_MASTER=T290 CARD-CPU-CNL-Y SYNC_DATE=05/09/2017
LA™, R2873 TBT X TMU CLK OUT s Ac23 | pc MoNDC PEBUG PAGE TITLE
100K R2862 wcr | ven i B TR USB-C HIGH SPEED 1
¢ - V'V V2 5% %/%0%6%" 201 DP—XA—HPD 262 USB_HONPE ATEST_N NC ’ DRAWING NUMBER SIZE
D4 | TEST EDM ruerupa | V8 TBTTHMSNS DI P == 56 051-02166 D
100K R2872 Apple Inc
— NN\ DP_XB_HPD 2 30 L8 USE NEAREST GND BALL pp . REVISTON
v 120w ME 20l FUSE_VOPS_64 (AC22) FOR THERM D _N 4.0.0
100K R2860 -
¢—AAN A sr—Tromrwr—or— B 1-XA _USB2_MXCTL 2 NOTICE OF PROPRIETARY PROPERTY: BRANCH
1OOK = THE INFORMATION CONTAINED HEREIN IS THE evt_mars_o
1 . R2861 TBT_XB_USB2_MXCTL ” THE POSESSOR AGREES TO THE FOLLOWING: PAoE
>% 17200 ME 201 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 2 8 OF 150
IT NOT TO REPRODUCE OR COPY IT
e— IIT NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART SHEET
- BOM_COST_GROUP=TBT IV ALL RIGHTS RESERVED 2 6 OF 108

8 7 6 5 4 3 2 1




7 6 5 4 3 2 1

o LDRCED BY INTESNAL SWITCH 2 PPOV9_TBT_X_SVR vee3p3 Lc | V6 PP3V3_TBT_X_LC | * & PNTERNAL SWITCH
26 28
0289 fle ,  PP3V3_TBT X SX ! ! L G20 LR v gags
1 C2932 1 C2933 1 C2934 1 C2935 1 C2936 TITAN-RIDGE-DP VCC3P3_SX( R6 T - - FROM USB-C PORT __ %0'%0UF VOLTAGE=3.3V )
— 1. 0UF — 1, 0UF ——1.00F ——1.0U0F —— 1.0UF VCCOP9_SVR_PAB_ANA CSP L2990 CONTROLLER (UEC) , 6.3V
3 % —— 20% —— 20% —— 20% SyM 2 OF 2 0 X5R
2 %edV 2 %edV 2 %edV vcesp3 so [ L6 22 PP3V3 TBT X F ° ° ° LAAN2 1 1 0201-1
0201-1 0201-1 0201-1 - VOLTAGE=3.3V — — C2981 C2983
OMIT_ TABLE 6 MIN LINE WIDTH=0.0900 5% —L_1.0UF L 1.0UF
P CRITICAL VCC3P3A ° MIN_NECK_WIDTH=0.0520 NOSTUFF | NOSTUFF 0w — 70% — 70% -
Rt N L 02991 C2990 1| €2994 1| C2995 : o ) &3 ) b3 :
- VCCOP9 SVR_PC_ANA . 1.0UF ——  47UF —— 47UF —— 0201-1 0201-1
- vee3p3_sve| o —— J5QUF 623y ] o3 | 6w ] l
7 vee = H2 5, 6.3V X5R 2 CER-X5R 2 CER-X5R 2 L
X5R 0201-1 60 =
VCCOP9_SVR_DPAUX_ANA 0201-1 d l
) VCCOP9_SVR_USB_ANA ® ® ® o—l e PP3V3 TBT X S0 2 97
CC0PS SUR BRD SENSE 1 C2975 1 C2976 1C2977 1C2978
SOURCED BY INTERNAL SWITCH - - - S— %Q%UF — %Q%UF — %Q%UF — %Q%UF
6.3V 6.3V 6.3V 6.3V
® ® PPOVI TBT X PCIE VCCOPI_PCIE 2 CERM-X5R 2 CERM-X5R 2 CERM-X5R 2 CERM-X5R
MIN LINE WIDTH=0.0900 0402-4 0402-4 0402-4 0402-4
MIN NECK_WIDTH=0. _
B BYPASS=U2800.A2:Al:3MM
1 C2965 |1 C2966 1 C2967 VOLTAGE=Y. 3V ) vccopg_ANA_PCIE_1 ® ® .
8%y T, % T, % B » PPOVI_TBT X SVR ° ] ° ] ® ® ® ®
2 3 2 3 2 3 MIN LINE WIDTH=0.0900
63611 63611 63611 MIN NECK WIDTH=0.0520
. MIN LINE WIDTH=0.0900 VCCOP9_ANA_PCIE_2 ' 1 C2917 |1 C2910 |1 C2911 (t1C2912 (*C2913 |t1C2914 |1C2915 (1C2916
VOLTAGE=3.3V ’ - %%ZPF - %0.%0UF - %0.%0UF - %0.%0UF - 10.%0UF - 10.%0UF - 10.%0UF - 10.%0UF
SOURCED BY INTERNAL SWITCH
z» PP3V3_TBT X ANA EL6 | vce3ps_ana 2 f20_coc 2 35 2 35 2 35 2 35 2 35 2 35 2 35
SOURCED BY INTERNAL SWITCH » PP3V3_TBT X ANA PCIE L16 | ycc3p3 aNa PCIE 201 & 0201-1 & 0201-1 & 02011 0201-1 0201-1 0201-1 0201-1
PP3V3 TBT X ANA USB2 H18 | vcc3p3 ANA USB2 CRITICAL l
RS e ST T T O — m 22030 -
— VOLTAGE=3.3V VOLTAGE=3.3V ) Wil | yss ANA L2 SWITCH NODE=TRUE 0.68UH-20%-6.1A-0.0200HM
Y1l |vyss AnA SVR_IND| | K1 VROV9_IND TBT X L (Y Y Y Lz . . .
1C2920 t€2921 2| vSs_AN ) K2 e INTERNAL SWITCHING VR OUTPUT
" §45 —— 1. 0UF W12 | yss ana 102950 | C2951 102952
- .3V .3V .3V
0201-1 Y8 1 vss ana SVR_VSS J2 2 CER-XS5R 2 CER-XS5R 2 CER-XS5R
| SOURCED BY AB4 | yss ANA H1 & 0603 & 0603 & 0603 :
-4 —  INTERNAL SWITCH AC4 | vss ana
) - vccorg_rc | I8 PPOV9_TBT X LC
C23 | vss aNA - a8 = - - MIN LINE WIDTH=0.0900
022 = VCCOP9_LVR MIN_NECK_WIDTH=0.0520 102982
VSS_ANA 6 SOURCED BY INTERNAL SWITCH VOLTAGE=0.9V C
W13 | vss ama VCCOP9 LVR_SENSE PPOV9_TBT X LVR ° ° ° L 1T0ur
AB2 - D13 MIN LINE WIDTH=0.0900 T 3%y
VSS_ANA VSS_ANA MIN-NECK_WIDTH=0.0520 2 3R
iy D15 VOLTAGE=0.9V 0201-1
pe B vss N | Do €2992 1| (29931 C2954 1| (2955 ! 1
VSS_ANA VSS_ANA 1.0UF —— 1.0UF —— 10UF ——  10UF —— =
115 | yss_aua vss_awa [ D12 R e e R S e
A% | vss_ana vss_ana | E9 020123 020123 P Ri052% CrRi052%
B4 | vss Ana vss_ANA | E11
F2 | vss ANa vss_ANA | E15 l i 2x 10uF outside BGA area
D2 |yss ANA VSS_ANA | Al2 - -
F1 |vss aAna VSS_ANA | E22
Dl | vss aNA vss_ANA | E23
Bl |vss aAna vss_ANA [ F9
B2 | vss ANA vss_ANA | F20
E18 |vss ana vssS vss Ana | F16
Vil |vyss ANA VSS_ANA | _G22
V12 |yss ANA VSS_ANA | G23
V13 |vss ANA vSS_ANA | Ald
M6 | yss ANA vSS_ANA | H20
N19 |vss ANa vSS_ANA | J19
N18 |vyss ANA vSs_ANA | J20
E12 | yss ana VSS_ANA | J22
E13 | vss aNa VSS_ANA | Alb
F1l | yss aNa VSS_ANA | J23
F12 | yss ANA vss_aNa | L20 Add XW or alias on ISOLATE GND OF SVR _IND CAPS
F13 | vss ANA vsS_ANA | L22 support page AND GND OF VCC3P3_SVR CAPS
F15 |vss aNA vss ana | L23 A FROM SYSTEM GND IN LAYOUT
J16 . - Al8 1 i
VSS_ANA VSS_ANA L XW o POV9 TBT X SVR AGND (SEE INTEL LAYOUT GUIDELINES)
A2 M20 ¢ ¢ ===t
VSS_ANA VSS_ANA = =
- 20 = = MIN LINE WIDTH=0.0900
VSS_ANA VSS_ANA MIN_NECK _WIDTH=0.0520
26 = = N22 VOLTAGE=0V
VSS_ANA VSS_ANA
A8 VSS_ANA VSS_ANA N23
B8 |vss ANA vSS_ANA | R18
AB8 | yss ANA VSS_ANA | A20
AB1O0 |vyss aNa vSs_ANA | R19
AB12 |yss aNA vss_ANA | _R20
ABl4 | yss ANA vss_ANA | R22 XWZS n? 00
ABl6 |yss aNA VSS_ANA | R23
_ — 1 2 TBTTHMSNS D1 N
RB18 |yss ANA vss_ANA | _T20 e — {ouD ¢
AB20 | yss ANA vss_ANA | U23 PLACE_NEAR=U2800.AC22:2MM
AB22 | yss ANA vSS_ANA | _U22 NO_XNET CONNECTION=1
AC6 | vss ANA VSS_ANA | A22
AC8 | yss ANA vss_ANA | V9
B10 | yss ana vss_ANA | V15
AC10 |vyss aNA vss_ANA | V20
AC12 |vyss aNA VSS_ANA | W8
ACl4 |vyss aNA VSS_ANA | B6
AC16 |yss aNA vSS_ANA | W9
AC18 |vyss aNa VSS_ANA | W22
AC20 |yss ANA VSS_ANA | W23
AC22 | yss ANA VSS_ANA | Y9
B12 |yss ana vSS_ANA | Y13
Bl4 | yss ana VSS_ANA | AR22
Bl6 | yss ana VSS_ANA | AA23
Bl8 | yss ana VSS_ANA | AB6
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PRIMARY ACE USB-C PORT CONTROLLER (UPC)
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