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LAST_MODI FI CATI ON=Tue Aug 9 17:03:06 2016 LAST_MODI FI CATI ON=Tue Aug 9 17:03:06 2016
PAGE CSA CONTENTS SYNC DATE PAGE CSA CONTENTS SYNC DATE
1 1 Tabl e of Contents 41 52 SMC Proj ect Support PAULM 06/ 15/ 2015
2 2 BOM Confi gurati on PAULM 06/ 15/ 2015 42 53 SMBus Connecti ons PAULM 06/ 15/ 2015
3 3 BOM Confi gurati on PAULM 06/ 15/ 2015 43 54 Power Sensors Hi gh Side PAULM 06/ 15/ 2015
4 4 PD Parts PAULM 06/ 15/ 2015 44 55 Power Sensors Load Side PAULM 06/ 15/ 2015
5 5 CPU GFX PAULM 06/ 15/ 2015 45 56 Power Sensors Extended PAULM 06/ 15/ 2015
6 6 CPU M SC/ JTAG CFGE RSVD PAULM 06/ 15/ 2015 46 58 Ther mal Sensors PAULM 06/ 15/ 2015
7 7 CPU LPDDR3 I nterface PAULM 06/ 15/ 2015 47 61 SPI ROM & SWD Debug PAULM 06/ 15/ 2015
8 8 CPU & PCH Power PAULM 06/ 15/ 2015 48 62 HDA BRI DGE AHAAGE 03/ 23/ 2016
9 9 CPU & PCH G ounds PAULM 06/ 15/ 2015 49 63 JACK CODEC AHAAGE 09/ 22/ 2015
10 10 CPU Cor e Decoupl i ng PAULM 06/ 15/ 2015 50 64 SPEAKER AMP AHAAGE 03/ 23/ 2016
11 11 CPU GT Decoupling 51 66 JACK TRANSLATORS
12 12 PCH Decoupling 52 69 DC-I N & BATTERY CONNECTORS
13 13 PCH Audi o/ LPC/ SPI / SMBus 53 70 PBUS Supply & Battery Charger
14 14 PCH Power Managenent 54 71 VReg CPU VCC Cnt |
15 15 PCH PCl E/ USB/ CLKS 95 12 CPU | WP VCC & VCCSA
16 16 PCH SPI/ UART/ GPI O 56 73 | WP VCCSA
17 18 CPU PCH Mer ged XDP ¥4 74 Gl | WP VCCGT
18 19 Chi pset Support 1 58 76 VR - 5V &4, 3.3V S5
19 20 Chi pset Support 2 59 77 VR - OPC ( EDRAM
20 22 LPDDR3 VREF Mar gi ni ng 60 78 PMC I C & Power Control
21 23 LPDDR3 DRAM Channel A (00-31) 61 79 PM C VCCPCH VCCI O 1. 8V
22 24 LPDDR3 DRAM Channel A (32-63) 62 80 PMC 1.2V 1.0V 0. 6V
23 25 LPDDR3 DRAM Channel B (00-31) 63 81 RAI L DESENSE CAPS
24 26 LPDDR3 DRAM Channel B (32-63) 64 82 Power FETs
25 27 LPDDR3 DRAM Ter m nati on 65 84 LCD Backl i ght Driver
26 28 USB- C Hl GH SPEED 1 66 85 eDP Di splay Connect or X362 06/ 23/ 2015
27 29 USB- C H GH SPEED 2 67 86 SSD MODULE PAULM 06/ 15/ 2015
28 30 USB- C SUPPORT 68 99 DEVELOPMENT ONLY PAULM 06/ 15/ 2015
29 31 USB- C PORT CONTROLLER A 69 100 Power Aliases X502- EXP 12/ 03/ 2015
30 32 USB- C PORT CONTROLLER B 70 102 NC_ AND NO TEST SI GNALS PAULM 06/ 15/ 2015
31 33 USB- C CONNECTOR A 71 103 Menory Signhal Swaps X502- EXP 12/ 03/ 2015
32 34 USB- C CONNECTOR B 72 104 FCT, |CT PROPERTI ES PAULM 06/ 15/ 2015
33 35 USB- C SUPPORT 2 73 500 =LAST SCHEMATI C PAGE= M CHKLEE 06/ 23/ 2015
34 37 W FI / BT MODULE
35 38 W FI / BT Mbodul e Support
36 39 CAMERA 1 OF 2
37 40 CAMERA 2 OF 2
38 48 P1l: KEYBOARD & TRACKPAD CONN
39 50 SMC
40 51 SMC Shared Support
PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
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A

38 14 6
Maj or | Cs
CPU
PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON

998- 00235 1 | C, CPU, SKL- ULT, 2+3E, 42X24MM BGA1356 Uu0500 CRI TI CAL | CPU_SKL: BASE
998- 04195 1 | NTERPOSER, VTT ADAPTER, SKL- U, BGA1356 Uu0500 CRI TI CAL | CPU_SKL: VTT_I NTERPOSER
337500168 1 CPU, SKYU, QI8N, D0, Q8, 2/ 2, 2. 3, 15W BGA1356 u0500 CRITICAL |CPU SKL:2 2 S 2|3
337S00170 1 CPU, SKYU, QI8K, D0, Q8, 2/ 2, 2. 6, 15W BGA1356 Uu0500 CRITICAL |CPU SKL:2 2 S 2|6
337500149 1 CPU, SKYU, QI57, JO, ESO, 2/ 3, 1. 6, 15W BGA1356 U0500 CRITICAL | CPU SKL:2 3 ESO D
337S00150 1 CPU, SKYU, QI58, JO, ESO, 2/ 3, 1. 6, 28W BGA1356 u0500 CRITICAL | CPU SKL:2 3 ESO BT
337500219 1 CPU, SKYU, QK2T, K1, SGS, 1. 8, 15W . 95, BGA1356 Uu0500 CRITICAL | CPU SKL:2 3 SQS 1G8
337500220 1 CPU, SKYU, QKBY, K1, SGS, 2. 2, 15W 1. 05, BGL356 Uu0500 CRITICAL | CPU SKL:2 3 S5 P&
337500222 1 CPU, SKYU, QK33, K1, SGS, 2. 0, 15W 1. 0, BGL356 u0500 CRITICAL | CPU SKL:2 3 SQS P&
337500233 1 CPU, SKYU, K32, K1, SGS, 2. 4, 15W BGA1356 u0500 CRITICAL | CPU SKL:2 3 S5 p4
337500232 1 CPU, SKY, SR2JC, K1, PRQ 1. 8, 15W BGA1356 u0500 CRITICAL | CPU SKL:2 3 PRQ[AG3
337500239 1 CPU, SKY, SR2JM K1, PRQ 2. 0, 15W BGA1356 Uu0500 CRITICAL | CPU SKL:2 3 PRQ P
337500234 1 CPU, SKYU, SR2JL, K1, PRQ 2. 4, 15W BGA1356 u0500 CRITICAL | CPU SKL:2 3 PRQpPX4

ACE
353500422 2 | C, CD3215, USB PWR SW TCH, AO, 6X6MV| BGA96 U3100, u3200 CRI TI CAL ACE: A0
353500660 2 | C, CD3215, ACE, Al, USB PWR SW TCH, BGA96 U3100, u3200 CRI TI CAL ACE: Al
353500807 2 | C, CD3215, ACE, BO, USB PWR SW TCH, BGA96 U3100, u3200 CRI TI CAL ACE: BO
353500887 2 | C, CD3215, ACE, B0, USB PWR SW BLNK, BGA96 U3100, u3200 CRI Tl CAL ACE: BO_ B (BOOT CODE: 0002.08.07)
353500888 2 | C, CD3215, ACE, B0, USB PWR SW OTP=2, BGA96 U3100, u3200 CRI Tl CAL ACE: BO_2 (BOOT CODE: 0002. 08. 07)
353500926 2 | C, CD3215, ACE, B03, USB PWR SW BLNK, BGA96 U3100, u3200 CRI Tl CAL ACE: BO_3 (BOOT CODE: 0002.08. 08)
353500961 2 | C, CD3215, ACE, C00, USB PWR SW BLNK, BGA96 U3100, u3200 CRI TI CAL ACE: C0

TBT ALPI NE RI DGE
338S00160 1 I C, TBT, ALPI NE RI DGE DP, Q8JV, B1, 6X6MV| BGA96 U2800 CRI Tl CAL TBT_AR B1_(QS
998- 04160 1 | C, TBT, ALP- RI DGE DP, SLL44- TRAY, B1, CSP337 U2800 CRI TI CAL [TBT_AR Bl _PRQ TRAY
338S00176 1 | C, TBT, ALPN- RI DGE DP, SLL43- T&R, B1, CSP337 U2800 CRI Tl CAL TBT_AR Bl_PRQ
338500229 1 I C, TBT, ALPI NE RI DGE, QSTY, Q8, C0, CSP337 U2800 CRI Tl CAL TBT_AR C0_QS
338500249 1 | C, TBT, ALPI NE RI DGE, QT5S, Q8, C1, CSP337 U2800 CRI Tl CAL TBT_AR C1_(QS
338500254 1 I C, TBT, ALPI NE RI DGE, SLLSM PRQ C1, CSP337 U2800 CRI Tl CAL TBT_AR Cl1_PRQ

W RELESS MODULE
33950250 1 MODULE, W FI / BT, STELLA Cl DRE, MUR, LGASO U3700 CRI Tl CAL W RELESS: MURATA
33950251 1 MODULE, W FI / BT, STELLA Cl DRE, US|, LGASO U3700 CRI Tl CAL W RELESS: US|

Progr anmabl es (Al l

Bui | ds)

SMC
33851231 1 | C, SMC12, 40MHZ/ 50DM PS MCU, 7X7, 168BGA U5000 CRI Tl CAL SMC: BLANK
341S00334 1 | C, SMC- B1, EXT (V2. 31A18) POC, X502 Uus000 CRI Tl CAL SMC: PCC
341500429 1 | C, SMC- BL, EXT (V2.35A4) PROTO 1, X502 Uu5000 CRI Tl CAL SMC: PROTO1L
341500517 1 I C, SMC- BL, EXT (V2. 35A51) PROTO 2, X502 Uu5000 CRI Tl CAL SMC: PROTQO2
341500562 1 | C, SMC- B1, EXT (V2. 36A2) EVT, X502 U5000 CRI Tl CAL SMC: EVT
341500611 1 I C, SMC- BL, EXT (V2. 36A33) PRE- DVT, X502 U5000 CRI Tl CAL SMC: PREDVT
341500633 1 | C, SMC- BL, EXT (V2. 36A48) DVT, X502 U5000 CRI Tl CAL SMC: DVT
341500662 1 | C, SMC- BL, EXT (V2. 36F58) PVT, X502 Uu5000 CRI Tl CAL SMC: PVT
EFI ROM
33550959 1 I C,SPI SERI AL FLASH, 64M BI TS, 3V, CSP, QE=1 U6100 CRI Tl CAL BOOTROM BLANK M CRON
335500006 | 33550959 ALT_CWN ALL | MACRONI X
341500389 1 I C,EFl (V0072) PROTO 0, X502 U6100 CRI Tl CAL BOOTROM PROTQO
341500452 1 | C,EFl (V0093) PROTO 0, X502 U6100 CRI Tl CAL BOOTROM PROTOL
341S00513 1 | C, EFI (\V0114) PROTO 2, X502 u6100 CRI Tl CAL BOOTROM PROTO2
341500543 1 | C,EFl (V0130) PROTO 2. 2, X502 U6100 CRI TI CAL | BOOTROM PROTQO2_2
341500573 1 | C,EFl (V0143) EVT, X502 U6100 CRI Tl CAL BOOTROM EVT
341500673 1 | C,EFl (V0173) PVT, X502 U6100 CRI Tl CAL BOOTROM PVT
BT ROM
335500024 1 | C, FLASH, USON8, 512KBI T, 75MHZ U3770 CRI Tl CAL BT _ROM BLANK
33550837 335500024 ALT_CWN ALL ALTERNATE
341500196 1 | C, BT ROM (V53) DVT, X261 U3770 CRI TI CAL BT ROM X261
341500397 1 | C, BT ROM (V53) PROTQOD, X502 u3770 CRI Tl CAL BT ROM PROTQO
341500397 1 I C, BT ROM (V53) PROTQD, X502 U3770 CRI Tl CAL BT _ROM PVT
WFl ROM
33550956 1 | C, MEMORY, EEPROM 4K, 1. 7V- 5. 5V, UDFN8 U3780 CRI Tl CAL W FI - ROM BLANK
335500145 | 33550956 ALT_CWN ALL ALTERNATE
341500607 1 W FlI ROM (P175) PRE- DVT, WAL, X502 u3780 CRI Tl CAL W FI - ROM MURATA- FCC
341500608 1 W FI ROM (P175) PRE- DVT, W2, X502 u3780 CRI Tl CAL W FI - ROM MURATA- ETSI
341S00609 1 W FI ROM (P175) PRE- DVT, W8, X502 u3780 CRI Tl CAL W FI - ROM MURATA- APAC
341S00610 1 W FI ROM (P175) PRE- DVT, | ND, X502 u3780 CRI Tl CAL W FI - ROM MURATA-| ND
341S00636 1 WFI ROM (P177) USI- WA, X502 U3780 CRITI CAL | WFI-ROM USI - FCG
341500637 1 WFl ROM (P177) USI-\WR, X502 u3780 CRI Tl CAL W FI - ROM USI - ETY
341500638 1 WFI ROM (P177) US| - W8, X502 U3780 CRITI CAL | W FI - ROM USI - APAC
341500639 1 WFI ROM (P177) USI -1 ND, X502 u3780 CRI Tl CAL W FI - ROM USI - | ND
TBT ROM
335500133 1 IC, SPI SERI AL FLASH, 8MBI TS, 3. 0V, USON8 U2890 CRI Tl CAL AR _ROM BLANK
341500451 1 IC,NVM/ AR (VO.8.15. E1l) PROTO 1, X502 U2890 CRI Tl CAL AR ROM PROTCOL
341500512 1 | C, N\VM (VB1- 10. 11- E2. 6. 3) PROTO 2, X502 U2890 CRI Tl CAL AR ROM PROTC2
341500559 1 I C,NVM (V16.8) EVT, X502 U2890 CRI Tl CAL AR _ROM EVT
341S00606 1 I C, N\VM (V1.5) PRE-DVT, X502 u2890 CRI Tl CAL AR ROM PREDVT
341500628 1 IC, NVM (V3.8), DVT, X502 U2890 CRI Tl CAL AR _ROM DVT
341S00661 1 I'C, NVM (VTBD), PVT, X502 U2890 CRI Tl CAL AR _ROM PVT
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Mai n DRAM Part s

Alternate Parts

PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
333500101 4 | C, LPDDR3- 1866, 16GB, 512MX32, 25NM BGA178 12300, U2400, U2500, U2600 CRI Tl CAL DRAM HYNI X_8GB_1866
33350784 4 | C, LPDDR3- 1866, 32GBI T, 25NM BGA178 12300, U2400, U2500, U2600 CRI Tl CAL DRAM HYNI X_16GB_1866
333500097 4 | C, LPDDR3- 1866, 16GB, 512MX32, 20NM BGA178 12300, U2400, U2500, U2600 CRI Tl CAL DRAM M CRON 8GB 1866
333500098 4 | C, LPDDR3- 1866, 32GB, 1GX32, 20NM BGA178 12300, U2400, U2500, U2600 CRI Tl CAL DRAM M CRON 16GB_1866
333500099 4 | C, LPDDR3- 1866, 16GB, 512MX32, 20NM BGA178 12300, U2400, U2500, U2600 CRI Tl CAL DRAM SAMSUNG 8GB 1866
333500049 4 | C, SDRAM LPDDR3- 1866, 32GBI T, 20NM BGA178 U2300, U2400, U2500, U2600 CRI Tl CAL DRAM SAMSUNG 16GB_1866

Mai n DRAM SPD Straps
PCH | NTERNAL PULL- UPS ARE TO VCCGPPD = 3. 3V.
RAMCFGL RAMCFQ0 RAMCFG2 RAMCFG3 RAMCF(4

AYNI X 0 (STUFF R 0 (STUFF R B®B | 0 (STOFF R 2133 | 0 (STOFF R TDEA| O0(STOFFR

M CRON 0 (STUFF R T (OPEN) T6GB T (OPEN) 1867 T (OPEN) DIE B[ I (OPEN)

SANGUNG T (OPEN) 0 (STUFF R

~RESERVED- T (OPEN) T (OPEN)

PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
11750006 4 RES, MF, 1/ 20W 1K OHV 5, 0201, SMD R1330, R1331, R1332, R1334 DRAM HYNI X_8GB_1866
11750006 3 RES, MF, 1/ 20W 1K OHV 5, 0201, SMD R1330, R1331, R1334 DRAM HYNI X_16GB_1866
11750006 3 RES, MF, 1/ 20W 1K OHV 5, 0201, SMD R1331, R1332, R1334 DRAM M CRON 8GB 1866
11750006 2 RES, MF, 1/ 20W 1K OHV 5, 0201, SMD R1331, R1334 DRAM M CRON _16GB_1866
11750006 3 RES, MF, 1/ 20W 1K OHV 5, 0201, SMD R1330, R1332, R1334 DRAM SAMSUNG 8GB 1866
11750006 2 RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1330, R1334 DRAM SAMSUNG 16GB_1866

M.B VERSI ON | D STRAPS
PCH | NTERNAL PULL- UPS ARE TO VCCGPPD = 3. 3V.
PART# QTY | DESCRI PTI ON REFERENCE DES| GNATOR( S) BOM CPTI ON CODE | N\VERT TO VALUE

117S0006 | O | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD BOARD_| D: PCC <11111> <00000>

11750006 | 1 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1690 BOARD_| D: PROTCD <11110> <00001>

11750006 | 1 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1691 BOARD | D PRE PROTOL | <11101> <00010>

11750006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1691, R1690 BOARD_| D: PROTOL <11100> <00011>

11750006 | 1 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1692 BOARD_| D: PROTCR <11011> <00100>

11750006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1692, R1690 BOARD_| D: PROTCR_2 <11010> <00101>

11750006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1692, R1691 BOARD_| D: EVT <11001> <00110>

11750006 | 3 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1692, R1691, R1690 BOARD_| D: PREDVT <11000> <00111>

11750006 | 1 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1693 BOARD_| D: DVT <10111> <01000>

11750006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1693, R1690 BOARD_| D: DVT3 <10110> <01001>

11750006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1693, R1691 BOARD_| D: PVT <10101> <01010>

11750006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1693, R1691, R1690 BOARD | D: PRQL <10100> <01011>

PART NUMBER ék-lF;'IERm-I\I—/EEEm BOM OPTI ON REF DES COVMENTS:
107S00015 | 107S00011 ALT_CWN ALL
107500087 | 107S00029 ALT_CWN ALL
107S00033 | 107S00034 ALT_CWN ALL
107S00071 | 107S00053 ALT_CWN ALL
107500044 | 107S00076 ALT_CWN ALL
107S00070 | 107S0085 ALT_CWN ALL
10750248 10750250 ALT_CWN ALL
10750249 10750251 ALT_CWN ALL
128S00009 | 128S00015 ALT_CWN ALL
128500070 | 128S00015 ALT_CWN ALL
128S00010 | 128S00011 ALT_CWN ALL
128500026 | 128S00011 ALT_CWN ALL
128S00031 | 128S00011 ALT_CWN ALL
128500058 | 128S00018 ALT_CWN ALL
128500069 | 128S00067 ALT_CWN ALL
128500062 | 128S00067 ALT_CWN ALL
12850364 12850264 ALT_CWN ALL
12850311 12850329 ALT_CWN ALL
12850325 12850397 ALT_CWN ALL
131500134 | 131S00041 ALT_CWN ALL
132500064 | 132S0409 ALT_CWN ALL
138S00077 | 138S00035 ALT_CWN ALL
138S00093 | 138S00035 ALT_CWN ALL
138500084 | 138S00060 ALT_CWN ALL
138S0703 13850648 ALT_CWN ALL
13850700 13850641 ALT_CWN ALL
13850689 13850701 ALT_CWN ALL
13850864 13850709 ALT_CWN ALL
13851103 13850719 ALT_CWN ALL
13850706 13850739 ALT_CWN ALL
138500106 | 138S0754 ALT_CWN ALL
138S00015 | 138S0777 ALT_CWN ALL
13850846 13850811 ALT_CWN ALL
138S00032 | 138S0831 ALT_CWN ALL
138500049 | 138S0831 ALT_CWN ALL
13850775 13850860 ALT_CWN ALL
138500086 | 138S0884 ALT_CWN ALL
13850738 13851101 ALT_CWN ALL
152500381 | 152S1129 ALT_CWN ALL
152500343 | 15251682 ALT_CWN ALL
152500363 | 152500048 ALT_CWN ALL
152500358 | 152500208 ALT_CWN ALL
152500367 | 152S00266 ALT_CWN ALL
152500403 | 152S00322 ALT_CWN ALL
15251872 152500361 ALT_CWN ALL
15550659 15550382 ALT_CWN ALL
15550694 15550387 ALT_CWN ALL
155500155 | 15550441 ALT_CWN ALL
15550660 15550513 ALT_CWN ALL
155S00007 | 15550667 ALT_CWN ALL
155500034 | 155S0706 ALT_CWN ALL
155500203 | 15550894 ALT_CWN ALL
155800115 | 155500114 ALT_CWN ALL

| TFT

| YAGEO

| TFT

| YAGEO

| CYNTEC

| TDK

| TFT

| TFT

| KEMET

| PANASONI C

| PANASONI C

| NEC

| ROHM

| ROHM

| ROHM

| NEC

~ | SANYO 2ND FACTORY
| NEC ALT TO SANYO
| PANASONI C
| TAI YO YUDEN
| MURATA

| TAI YO YUDEN
| KYOCERA

| TAI YO YUDEN
| MURATA

| MURATA

| MURATA

| MULTI PLE

| TAI YO YUDEN
| MURATA

| KYOCERA

| MULTI PLE

| SAMBUNG

~ | TAI YO YUDEN
| KYOCERA

| SAMBUNG

| TAI YO YUDEN
| SAMBUNG

| CHILISIN

| MURATA

| NEC

| CHILISIN

| NEC

| CHILISIN

| MURATA

| MURATA

| MURATA

| TDK

| MURATA

| TAI YO YUDEN
| MURATA

| TAI YO YUDEN
| MURATA

More Alternate Parts

PART NUMBER ék-lF-Z'IE'Rm-I\I—/EEEm BOM OPTI ON REF DES COMVENTS: )

197500046 | 197500036 ALT_CWN ALL | EPSON
197500047 | 197S00036 ALT_CWN ALL | KYOCERA
197500048 | 197S00036 ALT_CWN ALL | MURATA
197500053 | 197S00050 ALT_CWN ALL | KYOCERA
197500054 | 197S00050 ALT_CWN ALL | NDK
197500055 | 197S00050 ALT_CWN ALL | MURATA
311500008 | 31150271 ALT_CWN ALL | DI ODES | NC
311500060 | 31150273 ALT_CWN ALL | DI ODES | NC
311500004 | 31150370 ALT_CWN ALL | ON SEM
311500013 | 31150508 ALT_CWN ALL | DI ODES | NC
311500122 | 31150543 ALT_CWN ALL | DI ODES | NC
31150596 31150593 ALT_CWN ALL 1T

311500097 | 311500036 ALT_CWN ALL | DI ODES | NC
353500711 | 35352073 ALT_CWN ALL | ON SEM
353500712 | 35352216 ALT_CWN ALL | ON SEM
353500107 | 35353239 ALT_CWN ALL | ON SEM
353500854 | 35354342 ALT_CWN ALL | ST M CRO
353500769 | 35354398 ALT_CWN ALL | DI ODES | NC
353500525 | 35354471 ALT_CWN ALL | VI SHAY
37150713 37150558 ALT_CWN ALL | DI ODES | NC
371500074 | 37150602 ALT_CWN ALL | 1 NFI NEON
37150704 371500077 ALT_CWN ALL | NXP
371500089 | 371500085 ALT_CWN ALL | DI ODES | NC
37250186 37250185 ALT_CWN ALL | NXP
372500016 | 372500015 ALT_CWN ALL | DI ODES | NC
37651053 37650604 ALT_CWN ALL | DI ODES | NC
376S1106 376S0678 ALT_CWN ALL | FAI RCHI LD
376500014 | 37650761 ALT_CWN ALL | TOSHI BA
376S00086 | 37650761 ALT_CWN ALL | DI ODES | NC.
37651080 37650820 ALT_CWN ALL | DI ODES | NC
376500074 | 37650855 ALT_CWN ALL | TOSHI BA
376S00146 | 37651061 ALT_CWN ALL | ROHM
37651089 376S1128 ALT_CWN ALL | NXP
377500031 | 37750178 ALT_CWN ALL | ON SEM
377500048 | 377500017 ALT_CWN ALL | ST M CRO
37750155 377500011 ALT_CWN ALL | ON SEM
74080144 74050118 ALT_CWN ALL | LI TTELFUSE
740500028 | 74050118 ALT_CWN ALL | BUSSMANN
740S00003 | 74050135 ALT_CWN ALL | AEM | NC.
740500027 | 74080159 ALT_CWN ALL | BOURNS
740500033 | 740S00002 ALT_CWN ALL | THI NKI NG
740S00007 | 740500019 ALT_CWN ALL | BOURNS
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8 / 6 ) 4 3 2 1
998- 03850 870- 01680 870- 02068
SH0430 SHO431 SHO437 SHO432
SH0400 POGO- 2. 30D- 4. 1H SM POGO- 2. 30D- 4. 1H SM POGO- 2. 30D- 4. 1H SM POGO- 2. 00D 2. 95H SM 1
4. OR3. 6- NSP SM SM SM SM
SH0434 SH0435 SH04 36 SHO433
SH0401 POGO- 2. 30D- 4. 1H SM POGO- 2. 30D- 4. 1H SM POGO- 2. 30D- 4. 1H SM POGO- 2. 00D 2. 95H SM 1
4.0R3. 6- NSP SN SN SN SN
FAN MOUNTI NG HOLE 860- 00385
998- 03850 SH0450 SHO451 SH0452 SH0453
2.80D1. 21 b 1. 44H SM 2.80D1. 21 D 1. 44H SM 2.80D1. 21 D 1. 44H SM 2.80D1. 21 D 1. 44H SM
SH0410 1 1 1 1
X TH NSP
é]; - 2. 625 6- 4. 7X4.1 L L L L
SHO457
SH0455
2.80D1. 21 D- 1. 44H SM 2. 80'311'2' D 1. 44H SM
1
860- 00468
SHO460 SHO461
2.80D1. 21 b- 3. OH SM 2.80D1. 21 b- 3. OH SM
1 1
SH0420
TH NSP LARGER SLOT, NEAR ANTENNA
1 :
SL- 3.98%)(%%1%.488X4. 6
SH0421 SHI ELD CANS
L TH NSP
I SL- 3. 36><§.:1>- 5. 86X4. 6 MEMORY CAN - TOP
= 998- 03823
PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
806- 07887 1 SHI ELD CAN FENCE, DRAM MN, X520 SHLD4 CRI TI CAL | SH ELD _CAN_MEMORY_TOP
SH0425
| THNSP MEMORY CAN - BOTTOM
SL- 3. 36)(9 5.86X4.6
SHO426 PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
TH NSP 806- 08894 1 SHI ELD FENCE, BOT DRAM SUS, PRE- MN, X520 SHLD1 CRITI CAL | SHI ELD_CAN_MEMORY_BOT
1
I SL- 3. 36)(9 5.86X4.6
= 998- 03823 W RELESS CAN
PART NUMBER | QTY DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON DEST GN._ X502/ MLB CATZ
806- 07886 1 SHIELD CAN, EM , W FI , SYM MN, TALL, X520 SHLD2 CRITICAL | SH ELD CAN W FI LAST CHANGE: Thu Aug 4 21:00:42 2016
PA(E TI TLE
PD Parts
USB' C CAN DRAW NG NUVBER SI ZE
Cﬂj Appl e 1 nc. 051- 02265 | D
PART NUMBER qQrY DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON ® REVISTON 1.0.0
806- 07885 1 SHI ELD CAN, AR, USB- C, THRU, X520 SHLD3 CRITI CAL | SH ELD CAN_USBC NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
THE | NFORVATI ON CONTAI NED HEREIN IS THE
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=PP3V3_SUS_PCH VCCPRI M

69 10 8

8 12 69

=PPOV95_S0_CPU VCCl O

PLACE_NEAR=UO0500. E52: 15. 24W

'R0530
24.9

1%
1/ 20W
VE

2201

VWV

5 17

5 17

5 17

5 28

RO550 100K LAAN2 XDP USB EXTA OC L
RO551 100K LAANA2 5% 1/20W M 201 XDP USB EXTB OC L . .,
RO552 100K LAANA2 5% 1/20W M- 201 XDP USB EXTC OC L
RO553 100K LAAA2 : 52% & 221 XDP USB EXTD OC L
=PP3V3_S0_PCH 13 14 16 19 60 69

10K
RO554 DY A JTAG | SP TDO

CRI Tl CAL
OM T_TABLE
U0500
SKL- ULT- 2+3E
TBD
BGA
N DP DDl 1 M._C N<O> ES5 | by 1_TXN O] SYML oF 20 EDP_TXN[ 0] | &7 EDP_M._C N<0> oD o 72
S 55 DDl 1 MG P<0> F55 | poi1_TXP[ O] EDP_TXP{O] | A6 EDP _M._C P<0> [ooD 6 72
S e DD 1 M. C Nels ES8 | poi1_TXN[ 1 EDP_TxN 1] | D46 EDP M. C N<1> [ 66 72
O 5 DD 1 M. C P<1> F58 | ppi1 TxP[ 1] EDP_TXP[1] | A5 EDP M. _C P<1> [ooD 6 72
O 5 oDl 1 M. C N2> F53 | por1 TxN 2] EDP_TXN[ 2] | A5 EDP M._C N<2> [ooD 6 72
N @@ DP_ DDI1_M_C P<2> G53 | ppy 1 TxP 2] EDP_TXP[2] | B4S EDP M._C P<2> [ooD 6 72
2 ¢oomp—DP_DDI1_M._C N<3> F56 |ppi1_ TXN 3] EDP TXN 3] LAY EDP_M._C N<3> [ 6 72
» oo DP_DDI 1_M._C_P<3> G56 | ppi1_TxP[ 3] 2 EDP_TxP[3] | B47  EDP M._C P<3> [ 66 72
2 ¢oomp—DP_DDI2_M._C_N<O> 50 | ppi 2_TXN 0] 3|8 EDP_AUXNLE4S  EDP_AUXCH C N CBD 5
2 (O] DP DDl 2 M. C P<0> D50 | ppy 2 TxP[ 0] EDP_Auxp|_F4° EDP AUXCH C P D o
2 ¢oor—DP_DDI2_M._C N<1> 2 1ppi2_TXN 1] B52
 om DP_DDI 2_M._C P<l> 352 | ooy 2 TP 1] EDP_DISP_UTILL B52 o ¢
2 oo} DP DDl 2 M. C N<2> AS0 | ppi2 TXN 2] DDl 1_AUXN|_©P0 DP DDI1 AUXCH C N TS 8
2 ¢oor—DP_DDI2_M._C P<2> BS0 | ppi 2_TXP[ 2] poi1_Auxp| P20 DP DDI1_AUXCH C P o 28
2 ¢oor—DP_DDI2_M._C N<3> D51 | ppi2_TXN 3] Dol 2_AUxN| E48  DP_DDI2_AUXCH C N D 7
2 (O] DP DDl 2 M. C P<3> C51 Ippi2 TXP[ 3] DD 2_Auxp|_F48 DP DDl 2 AUXCH C P o 7
DI SPLAY S| DEBANDS
v s y—XDP_USB_EXTD_OC L B9 | PP _E12/ USB2_OC3* ePP_E7/ cPu_cP1| A7 XDP_PCH OBSDATA A3 oo v
20 ry—DP_DDPB_HPD L9 | PP E13/ DDPB HPDO GPP_E8/ SATALED | ML XDP_PCH OBSDATA_BO [T v
«[ A9 XDP_USB _EXTA OC L 5 17
26 ry—DP_DDPC_HPD L7 | PP E14/ DDPC_HPDL GPP_ES/USB2_0o0™ — am
L6 GPP_E10/ USB2_OC1* XDP_USB_EXTB_OC L 5 17
0 1TP_PCH GPP_E15 GPP_E15/ DDPD_HPD2 wop £11/ Usss Oror | D9 XDP_USB EXTC OC L @5 .
2 s JTAG | SP_TDO N9 | PP E16/ DDPE_HPD3 - -
ah (10 | ™ - EDP_BKLTEN|_RL2 EDP_BKLT_EN [ 65 o8
72 o y— P NT_HPD GPP_E17/ EDP_HPD Eop BRLTCTLL RLL EDP BKLT PV i
EDP_COWP E52 | Epp RoOWP EpP_vDDEN| Y13 EDP_PANEL_PWR EN @ 6 72
OM T_TABLE
U0500
SKL- ULT- 2+3E
TBD
BGA
SYM 20 OF 20
NCx— 9 | RsvD SPARE rReDLF e
NCx— 68 | rsvD rRevDLE2  wne
NCx— 6 | rsvD revDL St o\
FOR FUTURE PRODUCT PER PDG NC>A£ RSVD RSVD%NC
NCx— &7 | RsvD revDL AL o\
12 =PP1V8 SUS PCH VCC1P8 U122 U2 | rsvD RSVD%NC
12 =PP1V8 SUS PCH VCC1P8 Ul1l Ull | rsvD RSVDL(NC
NC% RSVD RSVD% NC
NCx— 0 | RsvD rRevDL ™% o \c
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PACE TI TLE

NOTlI CE OF PROPRI ETARY PROPERTY:

THE | NFORVATI ON CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
I1l NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RI GHTS RESERVED

BOM_COST_GROUP=CPU & CHI PSET

DRAW NG NUMBER SI ZE
051-02265 | D
REVI SI ON
1.0.0

BRANCH
PAGE

5 OF 500
SHEET

5 OF 73

3 2

1




69 59 54 19 14 10 8 =PP1V 83 CPU VCCST
PLACE_NEAR=U0500. C53: 254M\
=PP1V_SO0SW CPU VCCSTG ‘R612
17 105 = § 1K OM T_TABLE
PLACE_NEAR=R0611: 1MV 1/ 20w UOBOO
1 201
D R06119< 2 SKL- ULT- 2+3E
5% TBD
! ZW% CPU_CATERR L D63 o
201 19 ¢OOT} | CATERR* SYM 4 OF 20
2l RO611 e CPU PECI Y
499 D <> PECI
5 50 a0 soqgy CPU PROCHOT L g 2 Aanl CPU PROCHOT R | <—— 224 PROCHOT* JTAG
0 C63 "
1/%3\/\/ 40 39 OOT}—e PM THRMIRI P_L e ;:E(RJ’ZWORI P o PROC ToK| B8 o XDP_CPU TCK am v
PLACE_NEAREU0500. CB5: 25. 4MM N PROC_TDI | 21— XDP_CPU_TDI P
3 . 0B5: 25. . XDP BPM L<0> CSSO BPM 0] * PROC_TDO_A61 —-»> XDP_CPU _TDO oo 17 7
19 gy XDP_BPM L<1> DS54 BPM 1] * PROC_TMS| 90 o XDP_CPU TMS a7
19 gy XDP_BPM L<2> BS4 {BPM 2] * PROCTRST* 899 o  XDP CPU TRST L =
C56 .
s o> XDP_BPM L<3> 0 BPM 3] POH JTAG T BS6 o XDP_PCH TCK am « »
s ry—M.B_RAMCFGA V1 lePP D21/SPIL I Q2 PCHJITAG TDI | P29 o  XDP PCH TDI amy
17 ¢ogr—XDP_PCH_OBSDATA_D2 H3 | PP E1/ SATAXPCI E1/ SATAGPL PCH JTAG TDO 26 XDP PCH TDO @D v 72
13 ¢oomp—BT_PWRRST L BAS | epp B3/ CPU GP2 PCH JTAG TMs| D9 o XDP PCH TNS amy
15 ¢om—BT_TI MESTAVP AYS | GPP B4/ CPU_GP3 PCHTRST P o  XDP PCH TRST L o 2
PROC_POPI RCOVP AT16 | broc POPI RCOVP ITAGX] A0 o 5 PCH JTAGX B 1
PCH OPI RCOVP AULE | poH_oPl RoOWP
OPCE RCOWP H66 | opce RoOVP
OPC RCOWP H65 | opc RoOWP
RO681'| R0682'| R0683'| R0684!
49.9% 49.9% 49.9% 49.9%
1% 1% 1% 1%
1/ 20W 1/ 20W 1/ 20W 1/ 20W
M- M- M- M-
201, 201, 201, 201,
PLACE_NEAR=UD500. AT16: 12. 7MM PLACE_NEAR=UD500. H65: 12. 7MM
PLACE_NEAR=U0500. AUL6: 12. 7MV
PLACE_NEAR=U0500. H66: 12. 7MM
OM T_TABLE
U0500
SKL- ULT- 2+3E
TBD
BGA
Wa:m CPU CF&0> —-»> E68 | crg 0] (my SYM 19 OF 20 RsvD_Tp| BB68 TP CPU RSVD BB68 70
17 gy CPU_CFG<1> > 07 lcFg 1] umy  RESERVED RsvD_TpP| BB69 TP_CPU _RSVD BB69 70
D65
VB 22 > A2 am RevD, TP AKL3 TP_CPU RSVD_AK13
2 B —-»> CFE 3] ey RsvD_TP| AKL2 TP_CPU RSVD AK12
17 6B CPU _CFG<4> - E70 CFJ 4] ary -
1 >y CPU_CFG<5> o B8 lcrg 5] ur rRsvDLBB2 o \c
17 cay—CPU_CFCG<6> > 08 lcrq 6] ury RSVDL BAS o ne
1 cay—CPU_CFG<7> > BT IcF 7] ey
17 (B CPU_CFG<8> > F71 | org 8] (ew
17@ CPU CF(.;<9> - G659 CFG{ 9] (1PY TP5 AUS TP CPU AU5 70
vy CPU_CFG<10> o P19l kg 10] m TP6| AT5 TP_CPU AT5 o
17@ CPU CF(3<11> - (68 CFG{ ]_]_] (1PY)
17@ CPU CF(3<12> - H70 CFG{ 12] (1PY)
@ PUGFE13> > L orq 3] im o5
17 LB CPU CF&x14> —-»> H69 CFG 14] ey RSVDWNC
<O rReVDL B2 o\
B 17 ¢y CPU_CFG16> > 93 | cFG 16] ey rRevDLZ o \C
o CPU CFG<17> > O3 lorg17] am B3
<O rReDL B2« ne
1 ey CPU_CFG<18> > 96 [ crq 18] ey ROVDLAS o NG
@ PU G192 > 6 orq19] 1w AL
revDL M o \C
CPU_CFG RCOWP E60 | crc RoOWP ~svol EL
———XNC
72 17 (0T} | TP PMODE E8 | TP_PMODE RSVD E2 NG
1 X
RO?988 NCx—2Y2 | RsvD RsVDL BM o\
ot % NCx—2YL | RsvD rRsvDL BB4 o\
201, NCx— 2% | RSVD RSVDLM o ne
NCx— 22 | RsVD RVDLA  wne
L NCx—46 | RsvD TP4| BBS TP_CPU BBS 7
- K45 | rRsvD
NCX— RVDLA®Y o n\c
NCx—25 | RsvD RsVDI B89 o\
NCx—2E27 | RsVD RV AR\
NC% RSVD rsvDL D71 NG
NCx—————— RSVD RsvDL C70 ;:NC
NCx—09 | RsvD ravpl G54
——— X NC
NCx—222 | RSVD rRsvDL P®4 o \C
I | o _1TP_CPU RSVD BA70 BA70 | rsvD TP TP1| AY4 TP_CPU AY4 70
i ! o _TP_CPU RSVD_BA68 BAG8 | rsvD_ TP TP2| BB3 TP_CPU _BB3 0 DESI G\: X502/ M_.B CATZ
A CFGe4> : eDP ENABLE/ Di SABLE 1 = Di SABLED 0 = ENABLED NG 371 | pevb vss| AY71 LAST CHANGE: Thu Aug 4 21.00:42 2016
| | X L
NCX* 208 | Rsvo AL OAR56 - CPU ZVM L [ooD 5° CONNECT TO OPC VRS A TTTIE
F65 | vss RsvD_TP| AW1 TP_CPU RSVD AW'1 70 CPU M SC/ JTAG CFG RSVD
l Tﬂ VSS RSVD_TP| AW0 TP_CPU RSVD AW 70 DR,(A)WSNi NU653?265 S| ISE
CPU_CF&4> o F61 AP56 -
1 NCx——2=1RSWD VBM CPU_MSM L [ 59 CONNECT TO OPC VRS Appl e I nc.
1EDP—ENABLE = NCx—F81 | RswD PROC_SELECT* P4 o \C ® REVISTON
R0634 1.0.0
%Ob( NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
§ 1/ o20W THE | NFORVATI ON CONTAI NED HEREI N | S THE
MF PROPRI ETARY PROPERTY OF APPLE | NC.
2201 THE POSESSOR AGREES TO THE FOLLOW NG PAGE
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 6 OF 500
Il NOT TO REPRODUCE OR COPY I T
— 11 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART SHEET
- BOM COST_GROUP=CPU & CHI PSET| v ALL R GHTS RESERVED 6 OF 73
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72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

72

OM T_TABLE

7 MEM A _DQ<0> AL71 | ppro_DQ 0] DDRO_CKP[ 0] |_AT®3 MEM A CLK P<0> 21
ooy MEMLA_DO<1> o o A68 | poro pgy 1) KOO D3E  ooro-oe o) [ A3 o MEMA QK N> oo
n gy MEM A_DQ<2> «—s— 68 | pDRO_D 2] TBD DORO_CKP[ 1] [ AT>S o MEM A CLK P<1> [ 22
n ey MEM A_DQ<3> —s 9 | poRO_DQ 3] SYM 2 oF 20 DDRO_CKN[ 1] | ABS  MEM A CLK N<1> oD 22
71@ NEM_A_W4> <> AL70 DDRO_IIZ 4]
negy—MEM A_DO<5> <« | DDRO_DQ 5] DORO_ckE[ 0] | BA6 o MEM A CKE<0> @D
negy—MEM A_DO<6> <« N0 I pprRO_DJ 6] 3 DORO_CkE[ 1] BBS® o MEM A CKE<1> o =
nay—MEM A _DO<7> <« N1 | DDRO_DQ 7] z DDRO_CKE[ 2] | AVB6 o  MEM A CKE<2> o 2
ngy—NEM A_DQ<8> <« N0 | pprRO_DQ 8] Y DDRO_CKE[ 3] [ A6 MEM A CKE<3> [ 2
n gy MEM A_DQ<9> <« 708 | DDRO_DQ 9] i
negy—MEM A_DO<10> <« "t [DDRO_DY 10] z DDRO_CS[ 0] * (A% MEM A CS L<0> o 2
negy—MEM A DO<11> AJ8 | ppro DY 11] § DORO_CS[1]* (A8,  MEM A CS L<1> [ 2
S MEMA DOX12> o 5 ARTL | ooy py 1)
ngy—MEM A _DQ<13> <« 0% | DDRO_DQ 13] % poro_cotf o] | AT4S o MEM A QDT<0> D
» car> MEM A_DO<14> «—s 970 | DDRO_DQ 14] a poRo_ooT] 1] | A%}
negy MEM A_DQ<15> —>— %9 | DDRO_DY 15] =
Era: MEM A DQX16> <> AF65 DDRO_DJ 16] DDRO_CAA[ 0] BAS1 - MEM A _CAA<O> oo 2t
"B MEM A DQ<17> «—> AF64 | ppro DY 17] DDRO_CAA[ 1] | BB44 - VEM A CAA<1> o =
"B MEM A DQ<18> «—> AK6S | ppro_ DY 18] DDRO_CAA[ 2] |_BAS2 - VEM A CAA<2> @D =
"I VEM A DQ<19> «—> AK64 | ppro_ DY 19] DDRO_CAA[ 3] |_AY®2 - MEM A CAA<3> oD 2
negy—MEM A_DQ<20> <« %% [ DDRO_DQ 20] DORO_CAA[ 4] | A2 o MEM A CAA<4> o 2
negy—MEM A_DO<21> <« 787 [ DDRO_DJ 21] DORO_CAA[ 5] | AYSS o MEM A CAA<S> o
"B MEM A DQ<22> «—> AK67 | ppro_ DY 22] DDRO_CAA[ 6] | AVD4 - VEM A CAA<6> @
"B MEM A DQ<23> «—> AK66 | ppro_ DY 23] DDRO_CAA[ 7] |_BAS4 - VEM A CAAL7> D
"B MEM A DQ<24> «—> AF70 | pprRo_DQ 24] DDRO_CAA[ 8] |_BASS - VEM A CAA<8> D
"B MEM A DQ<25> «—> AF68 | ppro DY 25] DDRO_CAA[ 9] |_AY>4 - VEM A CAA<9> D
neEs MEM A DQ<26> “—> AH1 | ppro DY 26]
negy—MEM A_DO<27> <« 08 | DDRO_DQ 27] DDRO_CAB[ 0] | A6 MEM A CAB<0Q> o 22
negy—MEM A_DOQ<28> <« "1 | DDRO_DQ 28] DORO_CAB[ 1] | A¥8 o MEM A CAB<1> [ 22
negy—MEM A_DQ<29> <« 702 | DDRO_DQ 29] DDRO_CAB[ 2] | AT46 o MEM A CAB<2> [ 22
n ey MEM A_DO<30> <«—s— 179 | pDrRO_DQ 30] DDRO_cAB[ 3] | A0 o MEM A CAB<3> [T 22
negy—MEM A_DO<31> <« 02 |DDRO_DQ 31] DDRO_CAB[ 4] | A%2 o MEM A CAB<4> [ 22
negy—MEM A_DOQ<32> <« 0% | DDRO_DQ 32] poRo_caB[ 5] AP MEM A CAB<5> [ 22
negy—MEM A_DO<33> <« Y85 | DDRO_DQ 33 DORo_cABl 6] | AT48 o MEM A CAB<6> [ 22
negy—MEM A_DOQ<34> <« Y23 | DDRO_DQ 34] DORO_CAB[ 7] | ATS0 o MEM A CAB<7> [ 22
neay—MEM A_DO<35> <« Y83 | DDRO_D( 35] DoRo_cAgl 8] | BBS0 o MEM A CAB<8> [T 22
71 B MEM A DQ<36> «—> i¢2: DDRO_DJ 36] DDRO_cAB[ 9] |_AY20 > VEM A CAB<9> oD 22
7 MEM A DQ<37> DDRO 37
ooy MEM A DO<38> o o 6A3 coro_ o 30 DORO_DQSN 0] |70 a—eVEMLA DB TED> > -
o NEM A DO<39> BB63 | ppro_DQY 39 DDRO_DCBN] 1] ‘> CO ™

T VEM A DO<40> o o 861 | oo DDRO_DQSN 2] | A0 o, MEM A DQS N<2> D
D EMA DAl T AL | e ot a0 DDRO_DOSN 3] [ A0 o o MEM A DOS N<3> =y
D EMA D42 ™ B9 | e ot a0 DDRO_DOSN{ 4] [ BACY o o MEM A DOS N<d>  —m o
71@ 4> DDRO_Dq 42] DDRO_D@N[ 5] AY60 NEM_A_[m_N<5> 71
ngy—MEM A _DQ<43> «—>— V29 | DDRO_DJ 43] ARe6 © MEM A DOS N<6> &
nCED NEM_A_[D<44> BB61 DDRO_DJ 44] DDRO_DQSN 6] AR61 > VEM A IXB N<7> YD
B MEM A m<45> <> AY61 DDRO_DJ 45] DDRO_DQSN[ 7] 4> o "
neay MEM A _DQ<46> <« 222 | DDRO_DQ 46] DDRO_DQsP[ 0] | AMBY o o MEM A DQS_P<0> o
ngy—MEM A _DQ<47> <« 122 | DDRO_DQ 47] DORO_DQSP[ 1] | AT70 o o MEM A DQS_P<1> o
nemy MEM A _DQ<48> <«—»— 198 | DDRO_DQ 48] DDRO_DGsP[ 2] | A6S o o MEM A DQS_P<2> o
negy—MEM A_DO<49> <« 0% | DDRO_DQ 49] DDRO_DQSP[ 3] | AG10 o o MEM A DQS_P<3> o
negy—MEM A_DO<50> <«—»>—"70° | DDRO_DQ 50] DDRO_DGsP[ 4] | AY64 o o MEM A DQS_P<4> o
negy—MEM A_DO<51> <« "N0° | DDRO_DQ 51] DDRO_DGsP[ 5] | BAGO o o MEM A DQS_P<5> aon
negy—MEM A_DO<52> <« N0 | pDRo_DQ 52 DDRO_DGsP[ 6] | AR6S o o MEM A DQS_P<6> o
negy—MEM A_DO<53> <708 | DDRO_DQ 53] DDRO_DGSP[ 7] | ARGO o o MEM A DQS_P<7> o
"B MEM A DQ<54> —b AT65 | ppro_ DQ 54] | avso
> VEM A_DQ<55> —s_ "5 | DDRO_DQ 55] DORO_ALERT" 5 —
n > VEM A_DQ<56> s 161 | DDRO_DQ 56] DoRo_PARLATRAC L
n ey MEM A_DQ<57> <« P |DDRO_DQ 57 DDRO_MA[ 3] %5( -
n gy MEM A_DQ<58> <700 | DDRO_DQ 58] DDRO_MA[ 4] | BES
n@>—MEM A DQ<59> <209 | porRo_pq 59] DDR VREF cal AY67 CPU DI MM VREECA
71@ IVEM A DO<60> <> AN61 DDRO_Dq 60] - — - — — @ 20
D MEM A _DQX61> —s_ 01 | DDRO_DQ 61] DDRO_VREF_DQ[ AY68 o CPU DI MVA VREFDQ QoD 20
LB MEM A DCX62> —b 2:;28 DDRO_DJ 62] DOR1_VREF DQ[ BA%7 o CPU DI MMVB VREFDQ o 20
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AB21 | yss VSS
AB8 | vss VSS
AD13 | \ss VSS
AD16 | \ss VSS
ADL9 | yss VSS
AD20 | yss VSS
ADR21 | yss VSS
A2 | /s VSS
ADB | vss VSS
AE64 | vss VSS
AEBS | vss VSS
AE66 | \ss VSS
AE67 | vss VSS
AEB8 | \ss VSS
AEBY | vss VSS
APl | vss VSS
AF10 | yss VSS
AF15 | yss VSS
AFL7 | vss VSS
AF2 | yss VSS
AF4 | vss VSS
AF63 | vss VSS
AGL6 | ysg VSS
AGL7 | yss VSS
AGL8 | yss VSS
AGL9 | yss VSS
AGR20 | ysg VSS
AR1 | ysg VSS
AGI1 | yss VSS
AHL3 | ysg VSS
A6 | vss VSS
AHE3 | yss VSS
AH64 | yss VSS
AHE7 | yss VSS
A5 | yss VSS
AJ18 | yss VSS
AJ20 | ysg VSS
A4 | yss VSS
AK11 | yss VSS
AK16 | vss VSS
AK18 | vss VSS
AK21 | yss VSS
AK22 | yss VSS
AK27 | vss VSS
AKG3 | vss VSS
AKG8 | yss VSS
AKE9 | vss VSS
AK8 | vss VSS
AL2 | yss VSS
AL28 | yss VSS
AL32 | yss VSS
AL35 | yss VSS
AL38 | yss VSS
AL | yss VSS
AL4S | yss VSS
AL48 | yss VSS
ALS2 | ysg VSS
ALSS | ysg VSS
ALS8 | 55 VSS
AL64 | yss VSS

AL65
AL66
AML3
AV 1
AMR5
AMR27
AWA3
AWA5
AVH6
AMB5
AMG0
AMG1
AMG8
AM/ 1
ANVB

AN20
AN23
AN28
AN30
AN32
AN33
AN35
AN37
AN38
AN4O
AN42
AN58
ANG3
AP10
AP18
AP20
AP23
AP28
AP32
AP35
AP38
AP42
AP58
APG63
APG8
AP70
AR11
AR15
AR16
AR20
AR23
AR28
AR35
ARA42
ARA43
ARA4S
AR46
ARA48
AR5

AR50
AR52
AR53
AR55
AR58
AR63
ARS8

AT2

AT20
AT23
AT28
AT35
AT4

AT42
AT56
AT58

o TP_CPU NCTEVSS AVl

o TP_CPU NCTFVSS B/1

o TP_CPU NCTFVSS BA1l

TP_CPU NCTEVSS BA/1

TP_CPU NCTFVSS_BB/0

TP_CPU NCTFVSS C1

00500
SKL- ULT- 2+3E
TBD
BGA
AT63 |\gg SYM17 OF 20 | | BA9
VSS anb2 VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
VSS VSS
AVE8 | \ss VSS
AVB9 | yss VSS
AV70 | yss VSS
AVT1 | yss VSS
AWLO | yss VSS
A2 | yss VSS
A4 | yss VSS
AW | 55 VSS
AW | yss VSS
A1 | yss VSS
A3 | yss VSS
AVBE | s VSS
A8 | s VSS
AVBO | \/sq vss| D10
AVB2 | \/sq vss| DL
AVBA | \/cq vss| D14
AVB6 | \/sq vss| D18
AVBB | \/cq vss| D22
AWML | \/sq vss| D25
AM3 | \/q vss| D26
AMS | vss vss| D30
AM7 | vss vss| D34
AWM | yss vss| D39
AL | yss vss| D44
AVB3 | vss vss| D45
AVBS | yss vss| D47
AT | vss vss| D48
A | vss vss| D53
A0 | 55 vss| D58
A2 | yss vss| D6
A4 | yss vss| D62
A6 | s vss| D66
A8 | vss vss| D69
AY66 | \/ss vss| ELL
B10 | \ss vss| E15
Bl4 | yss vss| E18
B18 | \ss vss| E21
B22 | \ss vss| E46
B30 | \ss vss| E50
B34 | yss vss| E53
B39 | yss vss| E56
B44 | vss vss|_E6
B48 | vss vss| E6S
B53 | \ss vss| E71
BS8 | vss vss| _F1
B62 | \ss vss| F13
B66 | vss vss|_F2
B71 | yss vss| F22
BAL | yss vss| F23
BALO | s vss| F27
VSS vss| F28
VSS vss| F32
VSS vss| F33
VSS vss| F3°
VSS vss| F37
VSS vss| F38
VSS vss| F4
VSS vss| F40
VSS vss| F42
vss| BA4L

70

70

70

20500 -
SKL- ULT- 2+3E
TBD
BGA
F8 | og SM18 OF 20 | 18
GLO G\D 3 L2
VSS VSS
&2 | yss vss| L20
A3 | vss vss| L4
&5 | vss vss| L8
A48 | yss vss| N0
& |vss vss| N3
&2 | yss vss| N9
5 | yss vss| N2l
B8 | yss vss|_N6
& | vss vss| _N65
G50 | vss vss|_N68
&3 | vss vss| P17
66 | vss vss| P19
HI5 | \ss vss| P20
HI8 | \ss vss| P21
H1 | vss vss| R13
J11 | vss vss| R6
J13 | s vss| T15
325 | s vss| 717
328 | \ss vss| T18
J32 | yss vss| T2
335 | yss vss| T21
J38 | yss vss|_T4
342 | yss vss| UL0
I8 | vss vss| Y63
K16 | vss vss| Y64
K18 | vss vss| Y66
K22 | vss vss| Y67
K61 | vss vss| Y69
K63 | vss vss| Y70
K64 | \ss vss| V16
K65 | vss vss| V17
K66 | \ss vss| V18
K67 | vss vss| W3
K68 | vss vss| V6
K70 | vss vss| V@
K71 | vss vss| Y17
L11 | s vss| Y19
L16 | \ss vss| Y20
L17 | yss vss| Y21

SYNC_MASTER=PAULM

SYNC_DATE=06/ 15/ 2015

PACE TI TLE

BOM COST_GROUP=CPU & CHI PSET

CPU & PCH G ounds

DRAW NG NUMBER SI ZE

051- 02265 D

Caj Appl e I nc.
®

NOTlI CE OF PROPRI ETARY PROPERTY:

THE | NFORVATI ON CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
I1l NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RI GHTS RESERVED

REVI SI ON

1.0.0
BRANCH
PAGE
9 OF 500
SHEET
9 OF 73

2

1




e s _ =PP1V2_S3_CPU_VDDQ

0 s _ =PPVCC_S0_CPU
'S s s s s s s s s s s s s s s s s s 'S s RIT] ORI T CAL s s s
1 C1L000 (1 C1001 (1 C1002 (1 C1003 (1 C1004 |11 C1005|1 C1006 |1 C1007 |1 C1008 |1 C1009 |1 C100A |1 C100B |1 C100C|* C100D|* C100E|* C100F | C100G|r C100H 1 C1050 (1 C1051 1 C1052 (1 C1053 (1 C1054 |1 C1055
-1 -1V ‘-1 ‘-1 -1 1 ‘-1 ‘-1 -1V ‘-1 ‘-1 —‘4—1UF —1U ‘-1 41U —4—1UF —L—1UF —L1UF —— 10UF 10UF 41U —4—1UF —L—1UF —L—1UF
— 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% 20% — 20% — 20% — 20% — 20%
6.3V ) ) ) 6.3V 3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V av av 6. A% ) )
2 65 CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X65-CERM |2 X6S-CERM |2 X56S- CERM 2 %6s f X6S 2 65 CERM |2 X65-CERM |2 X6S-CERM |2 XBS- CERM
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0402 0402 0201 0201 0201 0201
'S s s s s s s s s s s s s s s s s s
CRI TI CRI TI CRI TI CRI Tl CAL CRI TI CRI TI CAL CRI Tl CAL
1 C100I |1 C100Jd [t C100K |t C100L |t C100M|t C100ON|:t C1000|: C100P |1 C100Q|t C100R|* C100S |1 C100T |r C10O0U|r C10O0V |1 C100W C100X |1 C100Y 1 C1060 (1 C1061 (1 C1062 (1 C1063 1 C1064 |1 C1065 (1 C1066
-1 -1V ‘-1 ‘-1 -1 -1 ‘-1 ‘-1 -1V ‘-1 ‘-1 —4—1UF —1U —‘—1UF —L-1UF 1UF — 1UF —— 10UF 10UF 20UF 20UF —L— 20UF 10UF —— 20UF
— 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% 20% — 20% — 20% 20% 20% 20% — 20% 20% — 20%
A% 3V 6.3 Y% 6.3V 6.3V 6.3V 6.3V N\ 6.3V ) ) A% 6.3V 3V 3V 3V Y 5.5V Y 5.5V Y 5.5V
2 65 CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X6S- CERM 2 %6s 2 %6s f X65-CERM |2 X65- CERM 2 %65 CERM |2 X6S 2 %55 CERM

0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0402 0402 0402 0402 0402 0402 0402

Cl . R A ] . ] . ] . ] . Cl . R A ] AL CRI Tl CAL

NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF

1C1010(1C1011(:1C1012 (21 C1013 (1 C1014 |1 C1015(: C1016 |1 C1017 |1 C1018|1C1019
T ook T T ow o oW T w T aw g T aw . _=PP1V2 S3_CPU VDDOC
2 %65 CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 .
= = = = = = = = = = CRI TI CAL
1 C1070 1C1071
® ® —— 10UF —/— 1UF
CRI TI NOSTUFF CRI TI NOSTUFF CRI TI CRI TI NOSTUFF | NOSTUFF CRI TI CAL CRI Tl CAL _; 20% _; 20%,
1 C1020 (1 C1021 (1 C1022 (1 C1023 (1 C1024 |1 C1025 (1 C1026 |1 C1027 |1 C1028 |1 C1029 xes, X6S. CERM
—L— 20UF 20UF —— 20UF 20UF —— 20UF 20UF 20UF —— 20UF —— 20UF —— 20UF
— 20% 20% — 20% 20% — 20% 20% 20% — 20% — 20% — 20% — —
2 %63'cer |2 %62Vcerm |2 %63 cErM |2 %62VcErm |2 )Z(GgyCERMf So3VcERM |2 %62 cERM |2 %632VcERM |2 63 CERM |2 %63 CERM h h
0 4 0 0402 0402 0402 0402 0402 0402 0402
NOSTUFF | NOSTUFF CRI TI CRI TI CRI TI CRI TI CRI TI CRI TI CRI TI CRI TI CRI TI CAL CRI Tl CAL o 85 ZPPOVIS_SO_CPU_VCU O
1 C101A(1 C101B (1 C101C|: C101D|* C101E |1 C101F |1 C101G|1 C101H|1 C101l |1 C101J |1 C101K|1 C101L e o CRITICAl4 - - -
—L— 20UF —— 20UF —— 20UF 20UF 20UF 20UF 20UF 20UF 20UF 20UF 20UF —— 20UF CRI TI CAL
TRy TR TR TR TR TR RN LR LR RN RN T, R s 1 1 c1082 |1 : 1
2 %65 CERM |2 X65-CERM |2 X565 CERMT X65-CERM |2 X65-CERM |2 X85 -CERM |2 X&5- CERMT X65-CERM |2 X65-CERM |2 X6S-CERM |2 X65-CERM |2 X6S- CERM C1080 |1 C1081 C108 C1083 |1 C1084 |1 C1085
0402 0402 0402 0 0402 0402 0402 040 0402 0402 0402 0402 —— 10UF —— 10UF —— 1UF —— 1UF —— 1UF —— 1UF
— 20% — 20% — 20% — 20% — 20% — 20%
-_— -_— -_— — -_— — -_— — -_— — — e 4V 4 6.3 6. 3V . )
= = = = = = = = = = = = 2 %6s 2 %6s 2 X565 CERM |2 X65-CERM |2 X6S-CERM |2 X5S- CERM
0402 0402 0201 0201 0201 0201
L L CRI TI CAL L e f— e j— e e
CRI Tl CAL CRI Tl CAL NOSTUFF CRI Tl CAL CRI Tl CAL - - - - - -
P C10@0 L1 CLOGL P C10H1 L1 Cl10G3 L|PC10GA . . + CRI TI CAl4 CRI TI CAL +CRLTICAL CRITI CAL
p— %OZO/E)UF p— %OZO/E)UF p— %OZO/E)UF p— %OZO/E)UF p— %OZO/E)UF CRI Tl CAL| CRI Tl CAL| NOSTUFF | NOSTUFF NOSTUFF NOSTUFF
2 2V 2 2V 2 2V, 2 2V, 2 2V, 1 C1090 (1 C1091 (1 C1092 (1 C1093 1.C1094 |1 C1095
SV GOVBO SV GOVBO SV GOVBO SV GOVBO SV GOVBO —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF —— 10UF
— 20% — 20% — 20% — 20% — 20% — 20%
— — — — — 4V 4V V 4V 4V
- = - = - = - = - = 2 %6s 2 %6s 2 %6s 2 %6s 2 %6s 2 %6s
0402 0402 0402 0402 0402 0402
69 8 =PPVCCSA_SO_CPU
'S s s s s s s
1 C10AO (1 C10A1 |1 C10A2 |1 C10A3 |1 C10A4 |1 C10A5 |1 C10A6
. __=PP1V_S0_CPU_VCCOPC — % % % % % T o
2 X653 CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X6S- CERM
0201 0201 0201 0201 0201 0201 0201
s s s s s s
CRI TI CAL = = = = = = =

1 C10D0 1 C10D1 (1 C10D2 |1 C10D3 |1 C10D4 |1 C10D5 |1 C10D6
—— TOUF I 10F L 1uF L 1uUF L 1UF L 1UF —L-1UF CRI TI CAL
T O O TL,ON O T,EN T, NOSTUEF

2 %6s 2 X653 CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X6S-CERM |2 X6S- CERM 1 C10BA

0402 0201 0201 0201 0201 0201 0201 = SoUF
= = = = = = = — 30%,
2 %55 CERM
0402
. _=PP1V SO CPU VCCECPI O 7
s
CRI TI CAL CRI Tl CAL — 20% 20% — 20% — 20% 20% — 20% 20% — 20% — 20% — 20% — 20%

1 C10EO |1 C10EL 2 $63'cerm |2 %62Vcerv |2 %63 cERM |2 %63 CERM |2 K63 cERM |2 %63 CERM |2 XbavceRM |2 S63 cERM |2 %63VcERM |2 %63 CERM |2 %63 CERM
1" ook L YoUR 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
-1 20% -1 20% fp— — fp— fp— — fp— — e e e e

2 s 2 ¥5s - - - - - - - - - - -

0402 0402
= = CRI Tl CAL
T C10
——220UF
—T— 20%
2V
ELEC
SM COVBO
e s _ =PP1V S3 CPU VCCPLL 00 s _ =PP1V2 SOSW CPU VCCPLLQOC 59 54 19 14 8 g =PP1V_S3 CPU VCCST 0 1786 _ =PP1V _SOSW CPU VCCSTG —

1 C10OFO 1 C10F1 1 C1O0F2 1 C10F3
J 1U|: J 1U|: J 1U|: J 1U|: SYNC_MASTER=PAULM SYNC_DATE=06/ 15/ 2015
T, &% T, &% T, &% T, &% PRE TTTLE -

? o ? o ? o ? o CPU Core Decoupling

L L L L DRAW NG NUVBER ST ZE
CQ:S Appl e 1 nc. 051- 02265 | D
REVT o ON
® 1.0.0
NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
THE | NFORMATI ON_ CONTAI NED HEREI N | S THE
PROPRI ETARY PROPERTY OF NC.
THE POSESSOR AGREES TO THE FOLLOW NG PACE
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 10 OF 500
Il NOT TO REPRODUCE OR COPY I T
11 NOT TO REVEAL OR PUBLISH IT I N WHOLE OR PART SHEET
BOM COST_GROUP=CPU & CHI PSET | Iv ALL R GHTS RESERVED 10 OF 73

/ 6 5 4 3 2 1




e s _ =PPVCCGI_SO CPU
® ® ® ® ® ® ® ® ® ® ® ® ® ®
1C1100(11 C1101 |1 C1102 |1 C1103 (1 C1104 |1 C1105|1C1106 (1 C1107 |1 C1108 |1 C1109 |1 C110A(r C110B|r C110C|1C110D
—— 1UF —|—1U -1 ‘-1 ‘-1 -1 ‘-1 -1 -1V —+—1F ——1UF —‘—1U —|—1UF ——1UF
—— 20% — 20% — 20% —— 20% — 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% — 20% —— 20% —— 20%
6.3V 6.3V 6.3V ) ) 6.3 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 X65-CERM |2 X6S-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X6S-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 Xb6S- CERM
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 D
® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®
1Cl10E|t C110F |1 C110G|t C110H|t C110l (1 C110J |t C110K|* C110L [t C110M|t C11ON|: C1100|1 C110P |1 C110Q|t C110R|1 C110S |t C110T |1 Cl10U|r C110V |t Cl10Wr Cl10X
-1 ‘-1 ‘-1 ‘-1 ‘-1 -1 -1V -1 -1V -1 ‘-1 ‘-1 ‘-1 ‘-1 —+—1F —‘—1UF —‘—1F —‘—1UF —1UF ——1UF
—— 20% — 20% — 20% — 20% — 20% —— 20% —— 20% —— 20% —— 20% —— 20% — 20% — 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% —— 20% — 20%
6.3V 6.3V ) ) 6.3V E\Y Y% 6.3V 6.3V 6.3V ) 6.3V 5. 6.3V 6.3V 6.3V ) 6.3V 6.3V )
2 X65-CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X6S-CERM |2 X65-CERM |2 X65-CERM |2 X6S-CERM |2 X65-CERM |2 X6S-CERM |2 X65-CERM |2 X6S-CERM |2 X6S-CERM |2 X65-CERM |2 X65-CERM |2 Xb6S- CERM
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201
] . ] , ] , ] , ] . ] , R , ] , . CRI Tl CAL
CRI TI CRI TI NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF CRI TI CRI TI NOSTUFF | NOSTUFF
1C1130(11C11311|1C1132(1C1133(1C1134 |1 C1135|1C1136(1C1137(1C1138|1C1139
—— 20UF 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF 20UF —— 20UF
578V A . TT,8%%, T, 3%&% T 39%& 898, T, %% T %% T, 3% 50%, 0%, T, %%
- - - - 2 %65-CERM |2 X65-CERM |2 X6S-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X6S- CERM
4 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NOSTUFF | NOSTUFF CRI TI CRI TI NOSTUFF | NOSTUFF CRI TI CRI TI CRI TI CAL CRI Tl CAL
1C114011C1141 ({1 C1142|11C1143 (1 C1144 |11 C1145|1 C1146 (1 C1147 |1 C1148(1C1149
—— 20UF —— 20UF —— 20UF 20UF 20UF —— 20UF —— 20UF 20UF 20UF —— 20UF
A A T, %%, T, %% T 9% 0% T A A 50%, 0% T, 3%,
- - 2 %65-CERM |2 X65-CERM |2 X6S-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0 0402
° ° ° CRI Tl CAL
CRI Tl CAL CRI Tl CAL CRI Tl CAL CRI Tl CAL NOSTUFF
1 C1160 1 C1161 1 C1162 1 C1163 1 C1164 C
——220UF ——220UF ——220UF ——220UF ——220UF
—T— 20% —T— 20% —T— 20% —T— 20% —T— 20%
ELEC 2 &Vec BVec 2 2Vec 2 &Vec
SV GOVBO SV GOVBO SV GOVBO SV GOVBO SV GOVBO
0 s _ =PPVCCGIX SO CPU
e CRI TI CAL .
CRI TI CRI TI CRI TI CRI TI NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF CRI TI CRI TI CRI TI CRI TI NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF
1C1170|11C1171 (1 Cl172 |11 C1173 |1 Cl174 |11 Cl1l17/5 |11 C117/6 (|1 Cl1177 1C1150 (1 C1151 |1 C1152 |1 C1153 (1 C1154 |1 C1155|1 C1156 |1 C1157
—— 20UF 20UF 20UF 20UF 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF 20UF 20UF 20UF —— 20UF —— 20UF —— 20QUF
— 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20% — 20%
5.5V 5.5V ) 5.5V 5.5V 5.5V 5.5V 5.5V 5.5V 5.5V 5.5V 5.5V 5.5V 5.5V
2 %65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X6S- CERM 2 %65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X6S- CERM
0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF CRI TI CRI Tl CAL NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF | NOSTUFF
1(C1180(1C11811|1C1182|1(C1183(1C1184 |1 C1185|1(C1186|1C1187 1C1194 |1 C1195|1 C1196 (1 C1197 (1 C1198 |1 C1199
—— 20UF —/— 20UF —— 20UF —— 20UF —— 20UF —— 20UF —— 20UF 20UF —4—20UF —— 20UF —— 20UF —— 20UF —/— 20UF —— 20UF
— 20% — 20% — 20% — 20% — 20% — 20% — 20% 20% — 20% — 20% — 20% — 20% — 20% — 20%
Y 5. Y 5.5 5.5V Y 5.5 v Y
2 %65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X6S- CERM 2 %65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65-CERM |2 X65- CERM
0402 0402 0402 0402 0402 0402 0402 0 0402 0402 0402 0402 0402 0402
o CRITI CAL
NOSTUFF CRI Tl CAL
A J*c1190 Jrc1191
=t 220t - .
2 flec 2 flec CPU GI Decoupl i ng
== == "051- 02265 | D
Caj Appl e | nc. il
® 1.0.0
NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
THE | NEORVATI ON CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PACE
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 11 OF 500
Il NOT TO REPRODUCE CR CCPY I T
11 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART SHEET
BOM COST_GROUP=CPU & CHI PSET | Iv ALL R GHTS RESERVED 11 OF 73

3 2 1




64 8 =PP1V_SUS PCH FUSE
FI LTER PLACEHOLDERS ONLY
1 C1208
—— 1000PF RAI L SIDE PCH SI DE
BYPASS=U0500. AK20: : 10MM |2 £3%
0201
= OM T_TABLE
69 8 =PP1V_SUS PCH VCCPRI M 69 8 5 =PP3V3_SUS_PCH VCCPRI M 2. 2UH ZIZOIA%A?S) 2210HM
1 C1200 1 C1220 60 =PP1V_SUSSW PCH VCCAMPHYPLLy SRC 1 2 =PP1V_SUSSW PCH VCCAMPHYPLL ,
—1L 1000PF —L 1000PF 0603 NOSTUFF — PPlyTR%EJSSW PCH VCCANVPHYPLL F
_ Ny T, 28 _ y T, 8% 1C1204 1C1250 -
BYPASS=U0500. AB19: : 10MV |2 §2}% BYPASS=U0500. T16: : 3MM 2 &2 Y= e
0201 0201 - 8%, —T= 20%,  BYPASS=U0500. K15: : 3MM
L - 2 XpS- CERM 2 BV TANT
- - 0201 0805
60 8 =PP1V_SUS PCH VCCMPHYAON 60 8 =PP3V3_SUS_PCH VCCRTCPRI M = =
1C1201 1C1221 (1 C1222
m— e
BYPASS=U0500. K17: : 3MM 2 $58Veeru BYPASS=U0500. AK17: : 3MM 2 S%Veerv 12 3% cerv BYPASS=U0500. AK17: : 3MM
0201 0201 0201
69 8 =PP1V_SUSSW PCH VCCVPHYG] CRI Tl CAL 69 10 8 =PP3V3_SUS PCH VCCPGPPB
C1202 203 C1223
1 1 1
—L— 1UF l—%luzlzos —L 1000PF
y T, 8% T, 2% y Ny T, 8% OM T _TABLE
BYPASS=U0500. N15: : 3MM 2 S63Vcerm |2 BV, 1anr BYPASS=U0500. N15: : 10MV BYPASS=U0500. AGL5: : 3MM 2 22K L1252
0201 0805 0201
1 1 1 2. 2UH- 240MA- 0. 2210HM
= = = 69 =PP1V_SUS PCH VCCCLKS5_SRC 10 1T 1T 1T L2 g CRITICA T =PP1V_SUS PCH VCCCLKS ,
o & =PP3V3 SUS PCH VCCPGPPC 0603 NOSTUFF — PP1V_SUS PCH VCCCLK5 F
1 C1252 —  VAKE_BASE=TRUE
1C1224 ——47UF
—— T000PF 2 63
—T1— 10% POLY- TANT
BYPASS=U0500. V19: : 10MVI 2 ¥ 0805
0201 =
= OM T TABLE
69 8 =PP1V_SUSSW PCH VCCSRAM 69 8 =PP3V3_SUS_PCH VCCPGPPE 2. 2UH ZIZOIA%A?(? 2210HM
=PP1V_SUS PCH VCCCLK4_ SRC 1 2 =PP1V_SUS PCH VCCCLK4
1 1 69 8
| (131020%? s (13(}020%'? 0603 NOSTUFF | — PP1V_SUS PCH VCCCLK4 F
m— ) m— 11253 —  VAKE_BASE=TRUE
BYPASS=U0500. AF20: : 10MM |2 £3% BYPASS=U0500. Y16: : 10MV 2 ¥ L UE
0201 0201 —— 20%
1 1 2 6.3V
= = POL Y- TANT
0805
69 8 =PP1V_SUSSW PCH VCCAPLLEBB =
OM T TABLE
1 C1206 L1254
— %OLOJ/F 2. 2UH 240NA- 0. 2210HM
BYPASS=L0500. NI8: : 3MW |2 88V, » __=PP1V_SUS_PCH VCCCLK2_SRC 1 m_cam_cgl_T =PP1V_SUS_PCH_VCCCLK?2 ,
0201 0603 NOSTUFF — RRE BASE_TRUEPIV SUS PCH VCCCLK2 F
= |1 Cl254 o -
oo =PP1V_SUS_PCH VCCCLKG w1 s =PP3V_GBH PCH VOORTC p—
2 6.3V
Goby- T
1 C1207 1C1227 (1 C1228 L
— Tpdopr S -
BYPASS=U0500. A10: : 3MV 2 9% BYPASS=U0500. AK19: : 3MM 2 S%Veerv 12 3% cerv BYPASS=U0500. AK19: : 3MM
0201 0201 0201
= = = PART NUMBER | QY DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
69 8 =PPVCCPRI MECORE_SUS_PCH 69 8 =PP1V8_SUS PCH VCCATS
113S0022 4 RES, MF, 1A MAX, 0OHM 5% 0603 L1250, L1252, L1253, L1254
1C1210 1 C1230
— To00pF L IF
BYPASS=U0500. AF18: : 10MM |2 3K BYPASS=U0500. AAL: : 10MM 2 $58Veeru
0201 0201
8 PPDCPRTC_PCH 8 PP1V_S5_PCH DCPDSW
NOSTUFF
1 1
1 0_11%%1 1 (1361:2 32 R1251 FOR FUTURE PRODUCT PER PDG
—T— 10% —T— 20%
BYPASS=U0500. BB10: : 3MM |2 %% cerw BYPASS=U0500. AL1: : 3MV 2 %2 cerm o __=PP1V8_ SUS PCH VCC1P8_ SRC 1/\/(3/\/2 ° =PP1V8_SUS PCH VCC1P8_Ull 5
0201 0201 w NOSTUFF %- =PP1V8_SUS PCH VCC1P8_ Ul2 5
= = N 1C1251 — PP1V8_SUS_PCH VCCI1P8
0201 Ny - —  VAKE_BASE=TRUE
BYPASS=W0500. ULL: : 10MA |2 §25<Z'§VCERM
CPU Cl RCUI TS GENERATE NOI SE AT W FI BAND FREQUENCI ES. 385
USE SPECI FI C 3PF CAPS FOR BEST FI LTERI NG OF THOSE FREQUNCI ES. 1
R1260
" =PP1V8_SQ_PCH VCCHDA L AN, 2 . =PP1V8_S0_PCH VCCHDA F ,
CRI TI CAL U CRI Tl CAL — PP1V8_SO0_PCH VCCHDA F -
1C1l264 |1 Cl265 VE Cl226 1 C1260 i
— 1oPF L 279PF 0201 1000PF —— "2 9PF ——
-1 5% —T1— +/[-0.05PF 10% —T1— +/-0.05PF —1—
2 &% 2 BY 2% 2 oG iRy 2| BYPASS=U0500. AJ19: : 10MV
0201 0201 0201 0201
= = BYPASS=U0500. AJ19: : 10MM —
R1261 PA(E TI TLE
s 15 _ =PP1V_SUS PCH VCCAPLL, 1,\/(\J/\/z . =PP1V_SUS_PCH VCCAPLL _F , PCH Decoupl i ng
CRI Tl CAL w CRI Tl CAL — PP1V_SUS PCH VCCAPLL_F -, DRAW NG NOVBER STZE
1C1267 IS Cl2611: Cl1262 - le | 051- 02265 D
—— 2 9pPF 0201 1000PF —— 2. 9PF —— Appl e I nc. e
—T1— +/[-0.05PF 10% —T1— +/-0.05PF —1— ®
2 BY g% 2 06 it 2 BYPASS=U0500. V15: : 10MV 1.0.0
0201 0201 0201 NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
- BYPASS=U0500. V15: : 10MM PROPR] ETARY PROPERLY OF APPLE 1 NC, > '
THE POSESSOR AGREES TO THE FOLLOW NG PAGE
I TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE 12 o 500
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART SHEET
BOM COST_GROUP=CPU & CHI PSET | 1v ALL R GHTS RESERVED 12 OF 73
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Pll__a-CLE))_SESF;;JOSOO. BA22: 14MM OM T _TABLE
*© DA SYRC . 2 50 |1/ 20W M 201 Uos500
PLACE NEAR=U0500. AY22: 14fM
301 33 SKL- ULT- 2+3E
48 @ HDA BI T CLIBl 1/\/\/\/2_ TBD
5P6 1/ 20W M- 201 BGA
HDA SYNC R BA22 [\ 2%0. e ALL GPP_F* PINS ARE 1.8V ONLY!
PLACE_NEAR=U0500. BB22: 14 HDA BI T CLK R *— HDA_SYNG/ | 250_SFRM - ' ]
R1302 33 - HDA BLK/ | 2S0_SCLK
s ¢gm—HDA_SDOUT LAAN,2 1« HDA SDOUT R <« 2222 | HDA_SDO/ 1 2S0_TXD
HDA_SDI NO % 120w w201 BA21 |Hpa sDI0/1250_RXD SDI O SDXC
© M PLACE_NEAREUO500. AV2Z: T4WM —-»> - -
R130333 ' ' NCxY2L | HDA_SDI 1/12S1_RXD ——  GPP_F18/ EWLC_DATA5| ANZ PCH SOC DFU_STATUS
s ¢aom—HDA_RST L LAAN,2 — 2I—O|VDVA I\I/?FST I§OIL <« V22 | HDA_RST*/12S1_SCLK GPP_F19/ EMC_DATA6| AV SOC PANI C L 4
’ 17 ¢oor—XDP_PCH_OBSDATA_Q0 D8 | PP D17/ DM C CLK1 (1.8Y) GPP_F20/ EMVC_DATA7| AML SOC _S2R ACK L 4
NCxAY20 |1 251_SFRM GPP_F21/ EMC_RCLK| AM2 SOC SLEEP L
NC AW20 | 251_TXD GPP_F22/ EMC_CLK ANVB DEBUGUART SEL SOC 70
X AF13 oD
1o y—PCH_DDPB_CTRL DATA L12 | GPP_E19/ DDPB_CTRLDATA — PP_Fa3—— TRT XS%I) OPVI;RV\FIQEI\IIEI\II_ o
13 g =USBC TMS _X_SVD) (LK X L3 |pp_E18/ DOPB_CTRLOLK ™7 e o ABL3 TBT_X_USB PR EN ‘o° .. .,
I =USBC TM5 T _SWD DATA X N7 Gpp:Ezo/ DDPc:CTRLCLK GPP_GL/ SD_DATAQ US oD 8 28
1o ry—PCH_DDPC_CTRLDATA N8 | GPP E21/ DDPC CTRLDATA GPP_A17/ SD_PWR _EN*/ | SH GP7| BA9 CAVERA_RESET L reyymy 19 36
(STRAR) / BBY CAMERA PWR _EN PCH
15 M_B RAIVCF(}) ul %OB]DR[IJ Pzgﬁ‘FBzTOSDKXD/ GPP_A16 SD_1P8_SEL @ 19
s _M.B_RAMCFGL Y2 | PP D14/ | SH_UARTO. TXD/ sb_Roovp| ABY SD_RCOWP
SMLOBCLK/ F2eAB sce
o mo—PCH BSSB_CLK P4 |GPP D11 (BSSB_CLK) (Ley  GPP_F17/ EMVC_DATA4| ANL PCH_SOC_WDOG ey 70
70 PCH BSSB_DATA Pl |GPP D12 (BSSB DATA I N)
L - - R1370!
o oy PCH_STRP_TOPBLK _SWP_L A | PP B14/ SPKR  (strem) 200 %
1%
1/ 20W
M-
201,
PLACE_NEAR=UD500. ABT: 12. 7MM
OM T_TABLE
U0500
SKL- ULT- 2+3E
TBD
BGA
o qm—obl _CALK_R <« V2 |sPio_ck SYM'S OF 20 epr_oco/sveck R 0 SMBUS PCH CLK @
wEy—SPL _M SO —p "2 ISPIOMSO 1« |2 aPP_c1/ SMBDATAL B o o SMBUS PCH DATA D«
v Ey—SPl_MSI _R s lsPio MBS o < |2 (sta)  GPP_C2/ SMBALERT* | R10 TP_PCH STRP_TLSCONE 70
47 17 LB SPI | G<2> AV SPIO | 2 L |
oy SPl_1 O<3> A | emi0 1 o = | 4 GPP_C3/ SMLOCLK| ™2 SM._PCH 0_CLK o
SPI_CSO R L s SPI O CSO* o Q GPP_C4/ SMLODATA| V2 SML_PCH 0_DATA ——
v @05 TP SP| CSI L +—° 0 o 2 (sw)  GPP_C5/ SMLOALERT* | W TP_PCH STRP_ESPI 70
7 < O —
o TP_SPI_CS2_L <« "V dsPio_cser P os/smictk Y8 o SM _PCH 1 CLK @ «
19 13 SOC_ALS _UART_R2D AD2 | Gpp_C21/ UART2_TXD GPP_CT/ SLIDATAL 0o o SM._PCH 1_DATA D *
19 13 @@ LCD PSR _EN AD3 | Gpp 22/ UART2_ RTS* g srny 1023/ SMLALERTH/ PCHHOT® al PCALSTRP_BSSB_SEL_GP1 O "
19 13 y—PCH UART2_CTS L AD4 | GPP_ 23/ UART2_CTS* i AY13 33
M.B RAMCFG& U3 | gpp D15/ 1 SH UARTO RTS* = | & GPP_A1/ LADO/ ESPI _I OO LPC AD_R<0> R1320 LAAA 2= LPC_AD<0> TS =
. M.B_RAMCEG3 U | P pisLI S URTO CTS | GPP_A2/ LADL/ ESPI | 01 BAL3 LPC AD Rel> R1321 S8 1 A AA2 oo PGAD<L> D
® SOeALS UART 2R 57| SMLOBALERT - - GPP_A3/ LAD2/ ESPI | cp| BB13 LPC AD R<2> R1322 33 1, ,A/2 oo TEwW W 2% LPC AD<2> O
19 13 [T GPP_C20/ UARTZ_RXD GPP_A4/ LAD3/ ESPI | B[ AY12 LPC AD_R<3> R1323 33 15AA2 % 20w M 201 ) pC AD<3> >
NCx— 2 |a_ak X GPP_A5/ LFRANE*/ ESPI _Cs+ | BAL2 LPC FRAME R L R1325 33 1, A2 oo W W 2% L PC FRAVE L [T
NCx—2 | CL_DATA = GPP_A14/ SUS_STAT+/ ESPI_ReseT+| BAIT o LPC PWRDWN L o % 120w WE 201
NCX— 2| CL_RsT* © AV® 22
GPP_A9/ CLKOUT LPCO/ ESPI _CLK o LPC CLK24M SMC R R1327 LAAA 2 LPC_CLK24M SMC oy 5o
s _PU PCH RCIN L AWL3 | epp A0/ RO N GPP_A10/ CLKOUT_LPCL| AY? TP_PCH CLKOUT_LPC1 70 BUACE NEAR=UYE00. ATD: 38MM
% 13 rmy—LPC_SERI RQ AY11 | GPP_A6/ SERI RQ cPP_ag/ aLkrun: | AL o o LPC CLKRUN L o 3
=PP3V3_S0_PCH s 14 16 19 60 69
=PP3V3_SUS PCH VCCPGPPA ; 14 15 16 69
=PP3V3_SUS_PCH_VCCSPI - VEMORY CONFI GURATI ON STRAPS.
21344 10K PCH | NTERNAL PULL- UPS ARE TO 3. 3V.
Lo 4 1 2 1
R1343 1K NV 5% 120w w201 PU_PCHLRCIN L ? 1z MLB_ RAMCFQD
i - 1 2 SPI CSO R L 13 47
R1342 10K NV 5% 120w w201 s MLB_ RAMCFGL
i - 0 1 2 LPC SERI RO 13 39
R13471 100K NV 5% 120w w201 s ML.B_ RAMCF&
Lo4 00 1 2 BT _PWRRST L 6
R1340 100K 1/\/\/\/2 5% 1/20W M 201 BT TI| NESTAMP - MLB RAMCFG3
- AVAVAV, g ® M_B_RAMCF4
R1350 10K 1 p 5% U20W W 201 LPC_CLKRUN L 15 39 ° :
21351 100K 1\ % T A SRR EN.SO_ CAVERA PVR EN DESI G\.__ X502/ MLB_CATZ
1352 47K A AA T | TR i SOC ALS UART D2R RAMCF&4_ L RAMCFG3_ L RAMCFG2_ L RAMCFGL_L RAMCFQD L LAST CHANGE: Thu Aug 4 21:00: 42 2016
:{_353 47K 1m2 5% 1/ 20W M= 201 SOC ALS UART R2D 13 19 1!32_334 1!32.333 1!32.332 1!32.331 1!32—330 PAGE —TE
’- Z 47K 1 2 5% 1/ 20W M- 201 1 9 9 9 9 9 =
—RISd K e POHUART2 CIS L —— oo 2 Phow 2 Piow 2 Phow 2 Pion 2 Piow PCH Audi o/ LPC/ SPI / SMBus
R1356 10K 1/\/\/\/2 5% 1/20W M 201 —USBC TMS T SWD DATA X iz zz 5201 5201 5201 5201 5201 DRAW NG NUVBER STZE
:a;_357 100K 1m2 5:/0 1/ 20W M- 201 TBT X Cl O PWR EN s 26 @ Appl e I nc. 051' 02265 D
R1358 100K 1 p % V2OW W 201 TBT_X_USB_PWR EN 1 2 = = = = = ® REVISIEN
{_359 100K 1/\/\/\/2 5% 1/20W M 201 LCD PSR EN s 1 1. O- O
¢ NN 5% 120w w201 NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
— e T L M
A4 BOM GROUP BOM OPTI ONS THE POSESSOR AGREES TO THE FOLLOW NG PAGE
= — | TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 13 OF 500
RAMCFG_SLOT RAMCFA_L, RAMCFG3 L, RAMCF&2_ L, RAMCFGL_L, RAMCFQ_ L Il NOT TO REPRODUCE OR COPY I T
11 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART SHeET
BOM COST_GROUP=CPU & CHI PSET | Iv ALL R GHTS RESERVED 13 OF 73
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69 16 15 13 8

PCH Reset Button

=PP3V3_SUS_PCH VCCPGPPA

NOTE: PM SLP_SO_L HAS | NTERNAL PULL-UP BEFORE RSMRST_L | S RELEASED.

TH S CAUSES A VOLTAGE DI VI DER W TH THE PULL- DOAN HERE.
THE SIGNAL IS DRIVEN H AFTER RSMRST_L | S RELEASED.

PLACE_NEAR=UO0500. AT1: 12. 7MM

BOM _COST_GROUP=CPU & CHI PSET

Managenent

Caj Appl e I nc.
®

DRAW NG NUMBER SI ZE

051-02265 | D

69 60 19 16 14 13 5 =PP3V3_S0_PCH
60 50 54 10 10 8 6 _—PP1V_S3_ CPU VCCST
1
nosTUFF | XLA08
R1405 |'R1407 %
1|0< 20. 5K 1720w OM T_TABLE
/Nﬁ ?N/Fw 2% U0500
2015 2201 SKL- ULT- 2+3E
TBD
BGA
SYM 11 OF 20
SYSTEM POVER MANAGENENT
GPP_B12/ SLP_so* | AT11 PM SLP_SO_L [OOT 14 39 60 72
60 35 19 ¢oorp—PLT_RST_L <« M0 | cPP_B13/ PLTRST* GPD4/ SLP_S3* | AP15 PM SLP_S3_L [OOTS 14 26 3 59 60 66 72
6 39 17 [y PM SYSRST L )\ )\ 294 SYs_RESET* GPD5/ SLP_sa* | BAL6 PM SLP_S4_L [OOTS 14 39 60 68 72
68 60 30 17 ry—P M RSMRST L o AY17 RSVRST* GPDL0/ SLP_s5* | AY16 PM SLP_S5_L (OO 14 % 60 72
%%44006 TP CPU PWRGD A68 | PROCPWRGD SLP_SUS* OANlS PM SLP_SUS L [TOD 14 60 72
s [y CPU_VCCST_PVRGD . 1 ,\/'\/\1//2 » CPU VCCST PWRGD R B65 | voosT PWRGD (1v owLy) SLP_LANF (AS =
VECST_PWRGD 1V TALERANT PLACE NEAR=U0560°B85: 38mm s 50 a0 rry—PM PCH_SYS_PWROK > B9 | sys PRk GPDZDEEE\SEA’;: iﬁ&; $E E$ g::g XLE\N - ” =PP3V_G3H PCH VCCRTC 5 1 15 o
1 PM_PCH_PWROK BA20 | by PYROK 3 2
60 19 [T —» _
60 30 [y M DSW PWRGD o BB20 | psw purak GPD3/ PWRBTN | BALS PCH PWRBTN L am e ¢ 1R1401
GPD1/ ACPRESENT| AY15 SSD SR EN L 1 67 1M
4 COT——e PCH_SUSWARN_L ARL3 | Gpp_A13/ SUSWARNK / SUSPWRDNACK AULS > 506
R1403! APLL GPDO/ BATLOWN PM _BATLOW L ) 4 28 30 1/ 20w
100K NO STUFE PCH_SUSACK_L GPP_AL5/ SUSACK* 1
o GPP_A11/ PVE* [ AVLL TP_PCH PME_L " 2201
1/ 20W R1400° w0 1 prry—PCLE_WAKE L BB vakEr T NTRUDER* [ APL6 PCH_| NTRUDER L
2015 59 9 14 [T SMC WAKE _SCI L AMLS | ppp/ LAN_WAKE* O
1 2ov§% 70 _TP_PCH LANPHYPC AWL7 | GPDL1/ LANPHYPC GPP_B11/ EXT_PWR GATE* | AMLO PCH HSI O PWR EN [ooT 60
= 0201 4 o TP_PCH GPD? AT1S | Gpp7/ RSVD GPP_B2/ VRALERT+ | AMLL BT_LOV PWR L [OOTS 14 3 3
41 I E!>—._
R1400 kept for debug purposes.
OM T TABLE
U0500
SKL- ULT- 2+3E
TBD
BGA
SYM 9 OF 20
NC% CSl 2_DNO sl o csl 2_CLKN0%<NC
NCx226 | csl 2_pPo csl 2_cLkpo| 287 o\
=PP1V8_SUS_PCH VCCPGPPF NCx—=8 | csi2_D\t csl2_CLkNL] 82 o e 1
=PP3V3_S5_PCH_VCCDSW, ¢ D88 | o512 DP1 sl 2 cLkpil D32 R1480
NCHX—— — —~ —-—XNC 100
“PP3V3_S4 PCH 4 NCx—S8 | csi2_one Csi 2_CLKN2l 29 s\ 1,2(1);/3%
=PP3V3_S0_PCH s 15 14 16 15 60 69 NCx228 | csl 2_pp2 csl 2_cLkp2| P29 o\ W
NCx38 | csl 2_p\g csl 2_cLkng| B26 o\ 2
B38 A26
NCx228 | csl 2_pP3 csl 2_cLkr3| A28 o\ L
NCx_ L | csl 2_D\4 csl 2_cowp| EL3 CSl 2_COwP PLACE_NEAR=U0500. E13: 12. 7M
NCx—L | csl 2_pP4 GPP_Do/ SPI 1_cs | M TP_PCH GPP_DO 4
&3 | csi2_pns
R1446 100K 1 2 PCH_SWD_CLK - NCX 583 | et o o - ALL GPP_F* PINS ARE 1.8V ONLY!
R1445 100K 1/\/\/\/2 5% 1/20W M 201 pcH S\WD | O NCX—=1 oSl 2 DNG [ GPP_F7/12C3_scL| A2 SSD _BOOT_L  rory 14 &7
:{-Z.Z.ZL 100K 1/\/\/\/2 5% 1/20W M 201 pcH SWD MUX SEL i NCX—=1 oSl 2 DPE GPP_F8/ | 2¢4_spA| AF1L TP_PCH GPP_F8
NASTUEE :{'443 100K 1/\/\/\/2 5% 1/20W M 201 goC SOR L i NCX—=3 oSl 2 DND (189 GPP_F9/ | 2¢4_SCL| AF12 TP_PCH GPP_F9
R1442 100K 1/\/\/\/2 5% 1/20W M 201 gD BOOT L e NCX—=5 oSl 2 DPY GPP_F10/ 1 2C5_SDA/ | SH_I 2C2_SDA| APLL TP_PCH GPP_F10 -,
R1441 10K 1/\/\/\’2 5% 1720w M 201 BT | O PWR L o NCX - GPP_F11/12C5_SCL/ | SH_I 2c2_scL| APL2 PCH BT ROM BOOT
T NV 5% 120w w201 i A29 | csi2_DNB GPP_F12/ EMVC_CMVD|_AP4 PCH SWh_CLK 14 19
R1440 100K 1 2 SSD SR EN L o NCx—-— &' 2- - - oD
R1450 1K 1’\/\/\/2 5% 1/20W W 200 pcH PWRBTN L NCx222_| csl 2_ppg GPP_F13/ EMVC_DATAQ| AP2 PCH SWD_ 1Oy 14 1
TA AVAYA Y5 v c28 AP1 PCH SWO MJUX_ SEL
:a- 151 10K 1 2 5% 1/20W MF 201 PM BATLOW L 2 30 NC¢— CSl 2_DN9 GPP_F14/ EMVC_DATA1 [ 14 19
T - 14 D28
R1452 10K 1m2 v W2OW W 291 pClE_WAKE L 1 18 NCx— oo &' 2P GPP_F15/ EMVC_DATA2| AP3 SOC S2R L 14 1
R1453 100K 1 ,/\A72 &% V20W W 201 gve WAKE SCI_L 1 3 NCx——— ©512_DNLO GPP_F16/ EMVC_DATA3| AN PCH_SOC FORCE DFU rm 1
5% 1/20W MF 201 NCW CSl 2_DP10 GPP E6/12C3 SDA AHL1 UPC 1 2C I NT L o
1 NCy—27 | csi2_pni1 - - <H
R1454 100K 1, 5n 2 o PM SLP S5 L 14 39 60 72 NCy—227_| csi 2_pP11 EMVC_RoOVP| ATL EMVC_RCOVP DESI GN._ X502/ ML.B CATZ
1_[55 100K 1 2 PMSLP A4 L 14 39 60 68 72
RTA56 100K 1V, 5% T2ZW W 201 p\isip S3 L smewr R1481" LAST CHANGE. Thu Aug 4 21:00:42 2016
2{157 220K /\/\/\/ 5% 1/20W M 201 -
R1458 100K NN 210w 201 PM SLP_SO_L i 2019% PAGE TTTLE
A4S 1 2 0 14 7 v
NN oo e e o 2 PCH Power
2

NOTlI CE OF PROPRI ETARY PROPERTY:

THE | NFORVATI ON CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
I1l NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RI GHTS RESERVED

REVI SI ON

1.0.0

BRANCH

PAGE
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OM T_TABLE
PCle Port Assignnents: LDSOO
SKL- ULT- 2+3E
TBD
BGA
SYM 8 OF 20
2 o ry—PC E_SSD_D2R_N<0> > 13 IpCl E1_RXN USB3_5_RXN UsB3_1_RxN|_8 USB3_EXTA D2R N am >
72 67 [T PCl E SSD D2R _P<0> - Gl3 | pci E1_RXP/ USB3_5_RXP use3_1_Rxp| 8 USB3_EXTA D2R P T 28
SSD LANE 0 o o PCLE_SSD_R2D_C N<0> <« B | PCI E1_TXN USB3_5_TXN use3_1_Txn_ &3 USB3_EXTA R2D C N [ 28 EXT A (SS, Dd)
2 o7 con—PCLE_SSD_R2D_C_P<0> <« L7 |PCIEL_TXP/ USB3_5_TXP uses_1_Txp| P13 USB3_EXTA R2D C P [T 28 ’
72 o y—PCA E_SSD_D2R_N<1> > S | paiE2_RXV USB3_6_RXN USB3_2_RXN SsI C_RxN| 76 USB3_EXTB_D2R N am
» o o PCOLE_SSD D2R P<1> o 1 IpciE2_RXP/ USB3_6_RXP USB3_2 RXP/ SsI C_Rxp| M8 USB3_EXTB_D2R P (T 7© EXT B (SS
SSD LANE 1 2 o PG E_SSD R2D_C N<1> <« 216 |PciE2_TXN USB3_6_TXN USB3_2_TxN/ ssic TxN B3 USB3 _EXTB R2D C N [ (59)
2 o1 ¢oom—PCl E_SSD _R2D C P<1> <« 18 [PCIE2_TXP/ USB3_6_TXP usB3_2_Txp/ssic Txp A3 USB3_EXTB R2D C P oo 70
2 o y—PCLE_SSD_D2R_N<2> o 16 IpciE3_RXN use3 3 RxN| 910 TP _USB3_03_D2RN o
2 o rmy—P A E_SSD D2R P<2> o 6 |pciEs_Rxp Use3 3 Rxp| MO TP_USB3_03_D2RP .
SSD LANE 2 . PCIE SSD R2D C N<2> - D17 | pg E3 TXN usB3_3_TxN[_B1S TP_USB3_03_R2DN 70
2 o oo PGl E_SSD R2D C P<2> -« 7 |PoiEs_Txp uss3 3 Txp| A5 TP_USB3_03_R2DP .
2 o PG B SSD D2R N<3> s C1° IPCIE4_RXN % use3 4 RXN[ E9 TP _USB3_04_D2RN o
72 67 [T PCl E SSD D2R P<3> -»> F15 PCl E4_RXP g USB3_4 RXP F10 TP USB3 04 D2RP o
SSD LANE 3 2 o qom—PA E_SSD_R2D C _N<3> <« 22 |PCiE4_TXN 5 use3 4 TN S5 TP _USB3_04_R2DN 70
2 o qom—PA E_SSD_R2D C P<3> <« "2 [PaEA_TXP @ use3 4 Txp| D15 TP _USB3_04_ R2DP o
2 [T PCl E TBT X D2R N<O> - F16 | pciE5 RXN USB2N_ 1| AB9 USB EXTA N ao
2» oy PC E_TBT_X D2R_P<0> > 16 IpaiEs_RXP uss2p 1| ABI0  USB_EXTA P ao EXT A (LS/ FS/ HS)
Thunderbolt X lane 0 28 19 (OOT} PCIE TBT X R2D C N<O> - Clg PCI ES_TXN USB2N 2 AD6 USB_EXTB N 28
D1 B
28 19 (TOT} PC E TBT X R2D C P<0> < PCl E5_TXP USB2P 2 AD7 USB EXTB P <D ’s EXT B (LS/ FS/ HS)
Gl D
28 D PCI E TBT X D2R N<1> -»> PCl E6_RXN USB2N 3 AH3 USB CAMERA DFR N .
» [y PCOLE_TBT_X_D2R P<1> o F18 |poi E6_Rxp — A3 USB CAVERA DFR P <o
Thunderbolt X | ane 1 »g PCI E TBT X R2D C N<1> - D20 PCI E6_TXN USB2P_3 @ 70
2 ¢om—PA E_TBT X _R2D C P<1> <« 20 |PCiEs_TXP use2N 4| A TP _USB TESTERN 72
ADL0
2 y—PCLE_TBT_X _D2R N<2> o 20 | pai E7_RXN SATAO_RXN USB2P_4 1F_LSB TESTERP "2
» PO E_TBT_X _D2R _P<2> > 29 | pci E7_RXP/ SATAO_RXP use2N 5| AL NC USB2_O05N 70
Thunderbol t X | ane 2 s qmPCLE TBT_X R2D C N<2> < B2L |PCI E7_TXN SATAO_TXN useep 5| A2 NC USB2_05P 7
28 (OO PClE TBT X R2D C P<2> < A21 PCl E7_TXP/ SATAO_TXP o USB2N_ 6 AF6 NC USB2 06N o
2 PG E_TBT_X_D2R_N<3> > 21 IPCi EB_RXN SATALA_RXN 3 use2p 6| AF7  NC USB2_06P 70
Thunderbol t X | ane 3 2 [T Eg: E _Tl_g$ § %g E<ﬁ;3> > Ezi PCI E8_RXP/ SATALA_RXP useeN 7L AHL  NC USB2 07N .
2 <o) - PCl E8_TXN SATALA TXN semop 7| A2 NC USB2 07P
26 qom—PCLE_TBT_X R2D_C P<3> <« 21 | PCI EB_TXP/ SATALA_TXP - b
usB2N gl AF8 NC USB2 08N 28
D PO E AP 2R P DCE - Use2p 8| AF9  NC USB2_08P .
A 7 3 [T —-»> PCl E9_RXP B -
AirPort 7o 3 PCIE AP R2D C N - B23 PCI E9_TXN :: USB2N 9 AGL NC USB2_ 09N 70
2 3 qomPCA E_AP_R2D C P <« 23 [PCIE9_TXP g use2p 9| A2 NC USB2_09P "
7 D PCl E CAMERA D2R N - F25 | po E10_ RXN @ use2N_10| AH7 NC USB2 10N 70
7 D PCl E CAMERA D2R P - E25 | po E10_RXP o use2p_10| A8 NC USB2 10P 70
CAMERA 37 @ PCI E CANERA RZD C N < CD;g PCl ElO_TXN E) USB2 AB6 PCH USBZ COVP
PLACE_NEAR=U0500. F5: 12. 7mm v —PA E_CAMERA R2D C P - PCI ELO_TXP uss2 | DA 1
1 _
RlSl%% oo POl E N Eg e N Usg2 veussensel A% PO USB2_VBUSSENSE GROUNDED PER SKYLARE NOW 2Z015WALO. 5113501
o PCH PCLE_RCOVP_P POl E_RCOMPP &P E3/ cPU_cpo| A5 XDP_PCH_OBSEN CL (o 1R1503 S Voow
201, 2 1 ¢oomp—XDP_CPU_PRDY_L D56 4 PROC_PRDY* GPP_E4/ DEVSLPO| 1 XDP_JTAG | SP_TCK 1K , %01
2 17 ry—XDP_CPU_PREQ L D614 PrROC_PREQ GPP_E5/ DEVSLPL| 92 XDP_JTAG I SP_TDl § I:\SL//F/"zow
2 15 ry—oMC_RUNTI VE_SCI_ L BBLL | Grp_A7/ PI RQA* GPP_E6/ DEVSLP2| 3 XDP_PCH OBSDATA_A2 5201 =
» my—PC E_TBT_T_D2R N<0> > 28 | PCI E11_RXN SATALB_RXN GPP_D22/ SPI 1_I aB| V2 SPKR_I D0 ¢y 10 L =  PLACE_NEAR=LO500. AB6: 12. 7MV
o mmy—PCLE_TBT_T_D2R _P<0> —»_ =27 | PCIE11_RXP/ SATALB_RXP GPP_D23/ 1 2S_MCLK| I XDP_PCH OBSDATA D0 oy 7 PLACE NEAR=U0S00. AGH: 12. 7MM
Thunderbol t T I ane 0 @m—PA E_TBT_T_R2D _C_N<0> <« 2% |PCIE11_TXN SATALB_TXN GPP_EO/ SATAXPCI EO/ SATAGPO| M2 XDP_PCH OBSDATA D1 w7 — Sinaiei
C24
n PG E_TBT T _R2D C P<0> - PCI E11_TXP/ SATALB_TXP PP D18/ DM C DATALlL OB XDP PCH OBSDATA Cl1 -
o PCIE_TBT_T_D2R N<1> E30 | poy E12_RXN SATAZ_RXN - - <
(HEND > - - GPP_D19/ DM C cLko| M XDP_PCH OBSDATA C2 17
o omy—PCLE TBT_T_D2R _P<1> > 739 |pCi E12_RXP/ SATA2_RXP - - D7 XDP PCH OBSDATA 3
Thunderbolt T lane 1 - PCI E TBT T R2D C N<1> - A25 PCI E12_TXN SATA2 TXN GPP_D20/ DM C_DATAO @ 17
n @m—PA E_TBT T_R2D C P<1> <« 222 | PCI E12_TXP/ SATA2_TXP GPP_E2/ SATAXPCI E2/ SATAGP2| &* XDP_PCH OBSDATA D8
OM T TABLE
U0500
SKL- ULT- 2+3E
TBD
BGA
SYM 10 OF 20
CLOCK SI GNALS
D42
ANY CLKREQ CAN MAP TO ANY CLK. o &l Eg: E &ﬁggm ggg [F\,I o KU PAENO
o - CLKOUT_PCI E_PO
ANY CLKREQ OR CLK CAN MAP TO ANY PCI E PORT. N <n —SSD CLKREO L ARIO | cpp 55/ SROOLKREQO*
UNUSED CLKREQS AND CLKS SHOULD BE Di SABLED. [EED —-»> -
PER SKYLAKE PDG, SKYLAKE PCH EDS. 2 ¢om—PCl E_CLK100M TBT X N <« 2% | aKout_PCE NI _
2 qom—PCl E_CLK100M TBT X P <« "2 | akaur_PaE_P1 ckaut I Texop N F43 o TP_| TPXDP_CLK100MN - =PP1V_SUS PCH VCCAPLL . o
1o ry—=1BT_X_CLKREQ L —»_ AT7 | GPP_B6/ SRCOLKREQL* ckout_ITexop P B43 o TP | TPXDP_CLK100MP 70 PLACE_NEAR=U0500. E42: 2. 54mm
1
o oorpPCLE_CLKI00M TBT_T_N 2 [ okour PoE N2 GPoe/ sUSCLK| BA7 __ PM CLK32K SUSCLK R s 2Rl7§<20
70 PClE CLKIOOM TBT T P GAL | cLkouT PCIE P2 1% _
<l —TBT T CLKREO L <+ ATS - — . XTAL24 | N|_E37 - PCH CLK24M XTALI N am 1/ 20w —PP&V G3H PCH VCCRTCs 15 14 69
0 I —> GPP_B7/ SRCCLKREQR XTAL24_out| B3 - PCH CLK24M XTALOUT oD 2%1
. PCl E_ CLK100M AP_N <« 20 | akout_PCE N3 E42 1 1
. @@ PCI E CLKLOOM AP P <~ 40 | & kUt POIE P XCLK_BI ASREF PCH DI FFCLK BI ASREF R152309< %KSSJ_
10 ry—=AP_CLKREQ L —» AT10 | pP_B8/ SROCLKREGE* RTCX1| AML8 PCH CLK32K _RTCX1 am 1% 1%
- RTCx2| AVRO PCH_CL K32K_RTCX2 11 20W oow
37 @ PCI E C:LK].OOM CAIVERA N < B40 CI_KC]JT_PC| E_N4 @ 19 2012 2201
7 (T PCl E CLK100M CAMERA P - A40 | cLKOUT PCI E_P4 SRTCRST* OAN18 PCH SRTCRST L .
=PP3V3 _SUS PCH VCCPGPPA : 13 14 16 69 1 D =CAVERA CLKREQ L - AU | PP B9/ SROCLKREQ4* RTCRST* OAM16 RTC RESET L .
TP_PCl E_CLK100MBN E40 | o koUT POIE NG DESI G\: X502/ MLB CATZ
70 - _PCE_ 1 1 : 00"
R1550 1OOK 1/\/\/\/2 3 TT50W VP 50T SIVC RUNTI IVE SCI L 15 39 -0 TP PCI E CLKlOOIVBP ‘z E38 CLKQJT_PC| E_P5 C1513LJ9 g-:l]J.FSSJ. LAST Cl_IANCE ThU AUg 4 21 OO 42 2016
o TP PCH CLKREQS L —»_ Y7 | PP_B10/ SROCLKREGE* ‘oS ?:; gR‘\z 5 ) gzs(gg’yCERM PACE TTTLE
0201 0261 PCH PCl E/ USB/ CLKS
"051- 02265 | D
= Cj} Appl e I nc. e
® 1.0.0
NOTI CE OF PROPRI ETARY PROPERTY: BRANCH

THE | NFORVATI ON CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY_ OF_APPLE | NC

THE POSESSOR AGREES TO THE FOLLON NG PAGE

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 15 OF 500
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART SHEET
BOM_COST_GROUP=CPU & CHI PSET | iv ALL R GHTS RESERVED 15 OF 73
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ALL GPP_F* PINS ARE 1.8V ONLY!

OM T_TABLE
Uo500
SKL-ULT- 2+3E
TBD
LPSS BGA | SH
19 16 qoom—AUD_SPI_CS_L AN8 | pp B15/ GSPI 0_CS* SYM6 oF 20 GPP_ D5/ 1 SH | 2c0_sba| M M.B_BOARD | D0
19 16 qoom—AUD_SPI_CLK AP7 | PP B16/ GSPI 0_CLK GPP_ D6/ 1 SH 1 2c0_saL| B M.B_BOARD | D1
19 16 y—AUD_SPI_M SO AP8 | GPP_B17/ GSPI 0_M SO GPP_D7/1SH | 2¢c1_spal N M.B_BOARD | D2
19 16 qoom—AUD_SPI_MOSI ART | GPP_B18/ GSPIO_MOSI  (STRAP) GPP_D8/ I SH I 2c1_scL| N2 MLB BOARD | D3
% 16 qoom—1PAD_SPI_CS_L AVb | epp B19/ GSPI 1_CS* GPP_D1/ SPI 1_CLK| M2 TP_PCH GPP D1 .
7 3 16 oo LPAD_SPI_CLK AN7 | GPP_B20/ GSPI 1_CLK GPP_D2/ SPI 1_M so_MB SPKR I D1
72 3 16 ry—I1PAD_SPI_M SO AP5 | GPP_B21/ GSPI 1_M SO ) B Ja TP PCH GPP D3
72 3 16 TPAD_SPI _MOSI ANS | Gpp B22/ GSPI L_MOSI  (STRAP) GPP_DG/ 'SPl 1_MCS| B
< - - GPP_D4/ FLASHTRI G_B7 TP_PCH GPP_D4
5 1 PCH BT _UART_D2R ABl | GPP_C8/ UARTO_RXD
35 16 [TRD _ _ AHO
s 10 oomPCH_BT_UART_R2D AB2 | cpp Co/ UARTO_ TXD (1.8V) GPP_F4/ | 2C2_SDA —— | 2C_UPC_SDA pm 7
% 15 (M) PCH BT UART RTS L WL GPP_C10/ UARTO_RTS* (1.8Vv) GPP_F5/12C2_SCL | 2C UPC SCL oo
3 16 ry—PCH BT _UART_CTS L AB3 | GPP_C11/ UARTO_CTS* GPP_Gs/ SD_CLK| V8 AP_RESET_L myyry 10 34 3
u7 PP Dol P2 M.B BOARD | D4 .
18 16 AP_S01 X_WAKE_SEL GPP_C16/ | 2C0_SDA P3
< 06 GPP_ D10 MB DEV_ L
18 16 roy—AP_SOI X_WAKE L GPP_C17/12C0_SCL e L AP DEV WAKE
26 16 rmy—1BT_X_PLUG EVENT L U | app c18/12C1_SDA - - D o 3¢ %
19 16 ry—1BI1_T_PLUG EVENT_L W | epp_c19/12¢1_scL GPP_G2/ SD_DATAL| AB12 TBT T _CO PWR EN 7o
SOC UART D2R ACL GPP_G3/ SD_DATA2| 2 TBT_T_USB PWR EN ey 10
19 16 m S(I: UART R2D e GPP_C].Z/ UART]._RXD/ | SH_UART]._RXD GPP_G4/ SD_DATA3 WL 1 TBT X PCI RESET L 1o 28
19 16 @ GPP_C].?)/ UART]._TXD/|SH_UART1_TXD GPP_%/ SD_CD* WLO TBT T PCI RESET L @ 0
AC3 " "
10 16 ¢oomp—o0C _UART_RTS_L | GPP_CLA/ UARTL_RTS*/ | SH_UARTL_RTS PP ALS/ | SH GO AY SP| ROM USE M.B o
19 16 ry—20C_UART_CTS L GPP_C15/ UART1_CTS*/ | SH_UART1_CTS* wop ALo/ | SH 1| B8 LCD 1RO L D .
o7 10 ry—ooD_RESET_L NI1 | epp_g22 GPP_A20/ | SH_GP2| BB7 TBT_X DPMUX_SEL 70
26 16 oorp— 1 BI1_POC_RESET N12 | epp E23 GPP_A21/ 1 SH_GP3 iﬁ; TBT_T_DPMUX_SEL 10
AKG GPP_A22/ | SH_GP4 TPAD SPI | F_EN mygry 16 36 72
o sy | CP-Fol1282_SAK oPP 23/ 1 SH_cps| A TPAD_SPI _I NT_L 7t 16 0 7
o _TP_BT_12S_SYNC GPP_F1/12S2_SFRM P13
SX_EXI T_HOLDOFF*/ GPP_A12/ AUD_PWR EN 59y 16 19 40
o TP _BT 12S R2D AK9 GPP_F2/12S2_TXD (1.89) BM BUSY*/ | SH GP6
o TP _BT 12S D2R AK10 | app F3/12S2_ RXD _
=PP3V3_S0_PCH s 15 14 19 60 69
=PP3V3_SUS PCH VCCPGPPA: 15 14 15 6o IVLB I D STRAPS
PCH | NTERNAL PULL- UPS ARE TO VCCGPPD = 3. 3V.
R1643 47K LAANA2 SOC_UART_D2R 6 19 s _ M.B_BOARD | DO
R1642 47K LAAA2 5% lrzow M 201 SOC_UART_R2D 6 19 . __MB_BOARD | D1
R1641 47K 1 g 5% 20w M 201 SOC _UART_RTS L 16 19 s MB _BOARD | D2
R1640 47K AT T SOC UART_CTS L 16 19 s __MB BOARD | D3
/\/\/\/ 5% 1/ 20W M- 201 16 M.B BOARD | D4
R1650 100K 1 2 SPI ROM USE_M B 16 47 7
21652 100K 1 ’\/\/\/2 Z(J - 1F/) \ZXFVQV EKIF' - 201 AUD PVR EN o OMT TABLE |OM T TABLE |OM T _TABLE | OM T _TABLE | OM T_TABLE
! 1653 47K 1 V.V, 5% 1720w W 201 AUD SPI CS L o IR1694 1R1693 IR1692 1R1691 IR1690
RIG54 47K 1 2 % 70w AUD_SPI _QLK 1o 1 o o o o o
I {_655 47K 1/\/\/\/2 5% 1/ 20W MF 201 AUD SPI M SO 6 10 %/{:ZOW %/{:ZOW %/{:ZOW %/{:ZOW %/{:ZOW
R1656 1K 1m2 5% 1/20W M 201 AUD SPI_MOSI o 5201 5201 5201 5201 5201
¢ } 5% 1/20W MF 201 el
. RI657 47K 1, ,p 2 TPAD_SPI _CS_L 6 3 = = = = =
R1658 47K LAAAZ— 20w M 201 TPAD_SPI _CLK 16 38 72
I R1659 47K L AN, 2 % 120w M 201 TPAD_SPI _M SO 16 38 72 PART# oty | DESCRI PTI ON REFERENCE DESI GNATOR( S) BOM OPTI ON CODE
R16060 150K 1 o S% 20w MW 201 TPAD SPI  MOSI
1 ANATE:: e BOARD_| D: 0 <11111>
I 1_67ZL 100K 1 /\/\/\/2 5% 1/ 20W M- 201 TPAD SPI INT L 16 38 72 117S0006 0 RES, MF, 1/ 20W 1K OHM 5, 0201, SMD ) .
¢ R1673 100K L AAN,2 :jo Zigx & igi TPAD _SPI _I F_EN 16 38 72 11750006 | 1 | RES, MF, 1/ 20W 1K OHM 5, 0201, S\D R1690 BOARD I D: 1 <11110>
R1661 47K 1 5 PCH BT UART D2R . 11750006 | 1 | RES, MF, 1/20W 1K OHM 5, 0201, SMD R1691 BOARD I D: 2 <11101>
:3;662 47K 1m2 52/0 20w W 201 PCH BT _UART_R2D 16 35 11750006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, S\D R1691, R1690 BOARD | D: 3 <11100>
RI663 47K 1 p %% U20W W 201 PCH BT UART RTS L 16 55
R1664 47K 1m2 5% 1/20W M 201 PCH BT UART CTS L .o 11750006 | 1 | RES, MF, 1/20W 1K OHM 5, 0201, SMD R1692 BOARD | D: 4 <11011>
21665 100K % L20W W 201 11750006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1692, R1690 BOARD | D: 5 <11010> DESI GN: X502/ MLB_CATZ
! 1 2 6 1 CHANGE: : 00:
® R1666 100K 1m2 5% 1/ 20W MF 201 QE 28:;2 mEE EEL : Z 117S0006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1692, R1691 BOARD | D: 6 <11001> LAST NGE: Thu Aug 4 21: 00: 42 2016
[ 1 16 1 -
R1667 100K 1 p S% 2w M 201 AP_DEV_WAKE 6 34 3 11750006 | 3 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1692, R1691, R1690 BOARD I D: 7 <11000> PAGE TI'TLE
® L % 1 4 35 s f l ’ ] ’ . .
VNV oW e _ PCH SPI / UART/ GPI O
R1669 100K 11750006 | 1 | RES, MF, 1/20W 1K OHM 5, 0201, SMD R1693 BOARD I D: 8 <10111>
¢ L /\/\/\/2 5% 1/20W MF 201 DRI VEN PbS(FﬂDPLIJLIBOFRIﬁVI_SWTd:IED_MI‘L— 1o o0 72 BOARD 1 D. 9 DR6W5NiNU6B§265 SBE
' 11750006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, SND R1693, R1690 ) | D <10110> -
1668 100K 1 2 TBT_X_PLUG EVENT L o 2 d} Appl e Inc. T
T R1671 100K 1m2 5% 1/ 20W MF 201 TBT T PLUG EVENT L i 117S0006 | 2 | RES, MF, 1/ 20W 1K OHM 5, 0201, SMD R1693, R1691 BOARD | D: 10 <10101> ® 1.0.0
. R16/2 100K L AAN,2 :jo Zigx & igi TBT_POC RESET 16 28 11750006 | 3 | RES, MF, 1/ 20W 1K OHM 5, 0201, S\D R1693, R1691, R1690 BOARD I D: 11 <10100> NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
0 PREPRI ETARY PROPERNY OF APPLE | NC. > '
11750006 | 1 | RES, MF, 1/ 20W 1K OHM 5, 0201, SND R1694 BOARD I D: 16 <01111> TTET%OS&?ﬁIﬁIG?ﬁSS B%CL':,EENFTOIII\IONC(;\'\% DENCE PACE 16 OF 500
1 Il NOT TO REPRODUCE OR COPY I T
= 11 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART SHEET
BOM_COST_GROUP=CPU & CHI PSET | 1v ALL R GHTS RESERVED 16 OF 73
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5

A

Primary / Merged (CPU PCH) M cro2- XDP
 =PP1V_SUS_XDP

L 4
NOTE: This is not the standard XDP pi nout. oo 10 8 6 =PP1V_SOSW CPU VCCSTG
XDP_CONN: YES Use with 921-0133 Adapter Flex to
PLACE_NEAR=U0500. D67: 2. 54MV :
XDP: YES D|:4OR%1680(|?)8 0 av support chi pset debug.
R1801% M ST-SML
PULL CFG<3> LOW
1K - XDP: YES
WHEN XDP PRESENT y 28%§NO_XNET_CO\INECTIG\I O 61 ... XDP PCH TDO R1890 51 ) |
2([\)/5 p[KCE_NEKREWSOO. A56: 2Z8NVM V. V.V 5% 1/ 20W M- 201
2 XDP: YES
iy ig EPRESESEOCEU chsen a0 421 ° 0 ; 1 CPU_CFG<17> e KB PO T RS- Do 2 e AN VWA~ ?
72 15@ XDP CPU PRDY L OBSEN_AQ <> 5 O O c <> OBSEN_C0O CPU CFG<16> @6 3 = . : XDP YES 5% 1/ 20W M- 201
2 15 [T CBSEN_A1 <« o 0O <« OBSEN_C1 aq ¢ ;
® %0 o 0 72176wm—mE7:R81w§<7%7239-—%wi/\/\/\/1 5% 1720w MF 201 9
> 10 9 > - — . . 00
LBl o0 oy T DL it i Wiy TN Ea—)
$ 0D - 9% - - 2 176MLOPIICE—NEK§1W§WJDQKG%WL/\/\/\/1 5% 1/20W ME 201
® O O @ 3 = . : %
5 D CPU CFG<2> OBSDATA_A2 —p— 100l b OBSDATA_C2 CPU CF&10> T ¢ _
72 6 CPU CFG<3> OBSDATA_A3 18 17 OBSDATA_C3 CPU CF&11> 6 XDP: YES
m o _ «—> oXe > _ a4 » 17 s XDP_CPU TCK R1813 51 o 1
s 200 5 o110 ! P ACE NEARE0500. B6T- 28—~ VV V55 T7zow W 201
NC OBSEN B0 —>r— 2001 > OBSEN_DO CPU_CF&<19> 6 NOSTUFF
NC P 2472 O3 e D CPU CFG<18> - 1 s XDP_PCH_TCK RIBIT 51 .ppno
— 26 25 T — = ol %
® o Ne °
CPU_CFG<4> OBSDATA_BO 28 27 OBSDATA_DO CPU CFG&<12> =
s M — S O O S = <IN] ¢ -
CPU _CFG<5> ORSDATA B1 30 29 OBSDATA_D1 CPU CFG<13>
o HED - <> O O o> - TN ¢
32 31
* 00 'S
34 33
DP: YES D gg gggi CRSDATA_B? >0 ol —ws ORSDATA_ [ gg ggigz am s .
s o0 5 14 [y PM RSVRST_L R1800 1K 1 2 " D CBSDATA B3 «> 00— CRSDATA, [0 <M R1830
PLACE_NEAR=U0500. AYL 7 1ONM 5% 1/20W M 201 ° OO )| 1K XDP: YES
72 a1 39 qoomp—PM_PWRBTN L R1802 10 1app2 » XDP_CPU_PWRBTN L R HOOK1 DI DN L L TPCLK# HOCKE  s¢ NG 2201 _
5% 1/20W M 201 24 23 PLACE_NEAR=U0500. ES: 2. 54MV 129 5 BPMSYSRST L
_ VCC_OBS_AB o OO VCC_OBS_CD (B> 14 % 6
PLACE_NEAR=U0500. BA15: 2. 54MM 46 45 | TP PMODE )
NC HOOK2 - o 0O - RESET#/ HOOK6 ° am s i
48 47 2 XDP_DBRESET L
NC HOOK3 - OOt DBR#/ HOOKY 0201
* 00 'S
SDA «—> 22 o1 TDO
mg SA. —> = g g > : TRSIn ROUTE | N STAR TOPOLOGY FROM XDP CONNECTOR
72 17 6 (OOT) XDP PCH TCK TCK1 < 56 O O 55 - TDI '
» 1 s qoom XDP_CPU_TCK TCK0 200 —» L5 XDP: YES
XDP: YES . 60 159 XDP_PRESENT# '
s o PCH_JTAGX RI835 0 iappn2 ) XDP: YES XDP: YES XDP: YES XDP: YES PLACE_NEAR:I\:Jel:Ié(%.ZS:Il-:Z.SM\/Ml/\/\/\/Z oW P — Gt g
PUACE_NEAR=11800. 58: 28M C1804 1 C18001 64 N\ 63 C1801 1 C1806 XDP: YES
0. 1UF —— 0.1UF —— o () ’ 0. 1UF —— 0. 1UF R1822 LAAN, 2 XDP_CPU TRST_ L emys
10V 107 19% S 180 PLACE NEAR=J1800. 53 2. 54NWM 506 1/20W M 0201
X5R- CERM XBR- CE 518350847 Xok. CERM Xok. CERM R1893 XDP: YES
= ‘ T ° = ? PTACE AR B e 7 5o VA sz — o 2 D © ™
- = PLACE_NEAR=J1800. 43: 28MM ~ — _
PLACE_NEAR=J1800. 42: 28MM PLACE_NEAR=J1800. 44: 28MM PLACE_NEAR=J1800. 47: 28MM . R1824 o0 %Dm§ XDP_CPU_TNS @ s 7
PLACE_NEAREJ1800. 57: 2. 54MM 5% L/20W  ME 0201
XDP_PCH TDO (N6 17 72
XDP_PCH TRST L 6 72
XDP_PCH_TDI @@ o
XDP PCH TMS oD ¢ 17 7
PCH XDP Si gnal s
These signals do not connect to the Prinmary (Merged) XDP connector in this architecture. oo o0 37 =PPIV3_SUS _XDP XDP STRAP
The PDG puts themon a secondary XDP connector that is only needed in some PCH debuggi ng situation. 1 C1830
They are listed here to show their secondary XDP functions and to provide test points for signals that are not used el sewhere. XDP_STRAP . f?g.%lUF
X5R- CERM
PCH XDP Si gnal s Non- XDP Si gnal s lJi%ﬁéO - XDP_STRAP
15 I XDP_JTAG | SP_TCK REBRSE TRE—= JTAG | SP_TCK QoD 1 28 74A%|8%9137G: R]:!_85§< 1
15 I XDP_JTAG I SP_TDI REBRSE TRE—= JTAG | SP_TDI @ 1o 2 ... =PP3V3 SUS XDP . 2 A IQ (OD;( 4 SPI 12 STRAP L 1 5% 2 SPI 102> oo 1= 47
_ : @D 201 (STRAP TO PCH)
SCBD ii E$ iigﬁlﬁ ’;‘3 ]ng_DF;(S TP1871 R:|_180500Kl pos PLACE_NEAR=U0500. AV2: 10MV
ST ]ng.:F;a TP1872 . 283,/{}% NO_XNET_CONNECTI ON=1
13 (B XDP_PCH OBSDATA CO0 11 TP1873 Y3 = PULL STRAP LOW WHEN XDP | S PLUGGED I N.
15 gy XDP_PCH OBSDATA_Cl 1}:%3 TP1874 2 ( UNDOCUVENTED STRAP FUNCTI ON)
15 gy XDP_PCH OBSDATA_C2 ’?;D:(STP1875
TP- P6
15 CBO XDP_ PCH OBSDATA C3 11(:F->|—:F|;6 TP1876 XDP_PRESENT L 60 72
s g XDP_PCH_OBSDATA_D0 o TPL877 oD
XDP_PCH_OBSDATA_D1 iy
LD ]$F,T_DF;6 TP1878 NEED TO CONNECT TO VCCST, *STG POWER LOG C
o> XDP_PCH_OBSDATA_D2 11> TP1879
s g XDP_PCH OBSDATA_D3 1 TP1880
TP- P6
s gy XDP_PCH OBSEN_C1 10> TP1881
TP- P6
Wenin XDP_USB EXTA OC L RE DA TRE—= USB_EXTA OC L am =
Wenin XDP_USB EXTB OC L REBRSE TRE—= USB_EXTB _OC L am =
Wenin XDP_USB EXTC OC L ARE-BASE=TROE—— USB_EXTC OC L Ve RL DEST N X502/ VLB CATS
« %P USB_EXTD CC L VARE BASESTROE— = JoB_EXTD CL L am » LAST CHANGE. Thu Aug 4 21.00:42 2016

Unused GPI Gs have TPs.
USB Overcurrents are aliased, do not cause USB OC# events during PCH debug.

JTAG | SP (non-TMS) nets are aliased, do not attenpt bit-banged JTAG during PCH debug.
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System 32kHz / 12MHz / 24MHz C ock Gener at or

19

=PP3V3_G3H SYSCLK

BYPASS=U1900. 11: 18: 5MM

- il B PP2V9_SYSCLK
8 (@) M N LI NE W DTH=0. 4000 BYPASS=U1900. 17: 18: 5MWM
> = M N-Neck-w DrH=o0; 1500 |1 C1900
VOLTAGE=279V L 22UF
T, &%
2 X5R- CERM
0201
Shei
STQFN —
1 ry—=PPVI O CAVERA BT_AP_32CLK 12 |\1 0 32K B vour| 17
v mm—=BEVLCE BLHLR SVICE24MA 4, saoy o[ 10 SYSCLK_CLK32K_PCH -
g A :PPVI OE SSDCLK 15 VI CE_24M B 32. 768K _B| 13 SYSCLK CLK32K CAMERA BT AP 19
» T2 SVC_CLKI2M EN 5 log 12m A3 SYSCLK CLK24M PCH
C1907 » D CE_12M 24M A 19
10PF R1900 2aM BL6__ SYSCLK_CLK24M CANERA N
2 H 1 SYSCLK CLK24M X2 1 . SYSCLK_CLK24M X2_R 19 |y, 2am 16 SYSCLK_CLK24M SSD o
5% 158w —s—=a CRITICAL 17 SYSOLK CLK12M SMC o
oG 0201 @b
<t | oo
NOSTUFF 121
4 CRITICAL 1R1901 359500006
« 1 Y1900 1M L
24NHZ- 10PPM 8PF- 400HM § 1/ 0w
L L 2.5X2. OM SM 2201
e
2 H 1| . SYSCLK_CLK24M X1
L L NOTE: 30 PPMor better required for SKL PCH
0201
s _=PP3V3_S5_W RELESS AP_SOI X WAKE_SEL s
SEL | QUTPUT
C1910 : L PCI E_WAKE_L (BO)
1Ii2010£?<10 0. 1UF - p|U51A%%5075 H AP_SOI X_WAKE L (B1)
§ ) o R 2 6 |SEL DFNJ B1|2 AP_SOI X_WAKE_L [T 16
M 1
2201 . :
. \VCC G\D
= 0 j_
s % Ty_e AP_PCIE_WAKE L 3|A | |Bol4 = POE WAKE L oo
VER 1

PCH ME D sable Strap

SPI _ DESCRI PTOR OVERRI DE_L

=PP1V8R1V5_S0_PCH VCCHDA

DESCRI PTOR OVERRI DE

D>

@ sl

QL1930
DVP31D0UFB4

DFN1006H4- 3

'R1930
1K

§5/

2201

HDA SDOUT_R

PCH uses HDA SDO as a power-up strap. |If low, ME functions nornmally.

|f high, ME is disabled. This allows for full
SMC controls strap enable to allow in-field control
**¥*x* Circuit does not support HDA voltage >3. 3V.

re-flashing of SPI ROM
of strap setting.

PCH | PD = 9-50

13

SYNC_MASTER=X362
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A

OPTlI ON STRAPS

PROJECT DEPENDANT

19

19

72 69 64 63

=PP3V3 SO PCH 5 13 14 16 19 60 69

18 S

RESETS

R2071 47K 1,\/\/\/2 SSD CLKREQ L 10 67
N =7 Y S SR VNNNE w0 W 00 TBT_X CLKREQ L o 2
STUFF PULL- UPS TO ENABLE | NTERNAL GPU DP PORTS. R2074 47K 1 2 AP _CLKREQ L 19 34 35
=PP3V3_S0_PCH s 15 14 16 19 60 69 NOSTUFF / DELETE TO ALLOW | NTERNAL PULL- DOANS TO DI SABLE. ? R2075 47K mz 5% 1/20W W 200 CANERA CLKREO L 1o 36 o 35 10 y—PLT _RST L o o R201Q 100K LAAA 2 CAVERA RESET L oD 2 %
I G DDI 1 EN 5% 1/ 20W M- 201 5% 1/ 20W M- 201
2.2K 1 ,nn2 " _ )
e ST cen. PG DS CIR DATA 3 RoQ14| ¢ RROLL 100K 1n\n2 AP FESET L e
R2021 2.2K 1,\7\/\/2 _S(y o ( STRAP- CPTI O) PCH DDPC CTRLDATA 13 SERIES R FOR VOLTAGE DI VI DER WHEN PCH IS DRIVING I N L1 SUB- STATE. N 283{{;% R2012 100K
RZZIQKOl 2('\)/52 Sz VA =SD RESET L D e
15 COm) =SSD CLKREQ L — SSD CLKREQ R L 1 2 SSD CLKREQ L am e o
—  MARE_BASE=TRUE o s = R2013 100K LAAN2—TBT_X PCl_RESET L oo 16 10 28
=PP3V3 SUS PCH VCCPGPPB 6 1o 6o STUFF PULL-UP TO ENABLE BSSB (DCl) CLK/DI ON GPP_D11, _Di2. 201 WF 5% 1/20W M 201
NOSTUFF / DELETE TO ALLOW | NTERNAL PULL- DOAN FOR BSSB ON USB- SS. R2002 R2015 33
1 2
BSSB_CN_GPI O5 =AP_CLKREQ L __ AP OLKREQ R L 1 LK 2 AP CLKREQ L sz o VWA M LRESEL L oD =
R2022 1K 1 2 ( STRAP- CPTI ON) PCH STRP_BSSB SEL_GPI O " 1 —WrKE BASESTRUE" ] 1o 3¢ 3
/\/\/\/ 5% 1/ 20W MF 201 7 - 1/22(5)£/V§EA)
R2003 » PMPLT RST TBT X L - TBI X PO RESET L s 1
GCREENCLK CLOCK CONNECTI ONS. o o =CAVERA OLKREQ L — CAVERA CLKREQ R L 1A% 2 CAVERA CLKREQL (o -
- - 1/ 20W 5%
s =PP3V3 G3H SYSCLK — PP3V3_G3H 28 41 42 47 51 52 53 60 68 69 o
BT CLK32K: YES R2004 -
"R2030 s @n=TBT X CLKREQL  — TBT X CLKREQ RL 1, A 2 TBT X CLKREQ L o 2 S3X SSD CONTROL
0 —  MARE_BASE=TRUE g <M
.« =PPVI O CANERA BT AP 32CLK _ — PPVI O BT AP_32CLK . LANA2 =PP3V3_S4_WAN ., « L 20w e
— _VARE BASE=TRUES ) \ PCH S3X SSD DO
VOL TAGE=3, 3V T CLK32K: NO 5%
M N_LLNE W DTHED. 1000 1 1/ 20W
M N-NECK-W DTH=0: 0800 R2031 o),
1OOI0< 60 (OO SSD PWR REQ _ — STORAGE LATCH XN &
1 2§/FV/\(;% UNUSED PCH XDP SI GNALS NEED TEST PO NTS. WAKE_BASESTRUE - —
201,
L 28 17 [T JTAG | SP TCK ]T:;:F;6 TP2070
XW2000 % 17 [T JIAG 1 SP_TDI > TP2071 UNUSED GPI O S| GNALS
=PPVI OE_SSDCLK PD_PPVI OF _SSDCLK L o9 v I LB LaTh e L ]Ipi>:6 TP2072
= — NAKE BASE=TRUE Je TP- P6 s [y SOC_ALS_UART_R2D — PU SSD UART R2D
- L 7 D USB_EXTC_OC L 1> TP2073 — WARE_BASE=TRUE
= TP-P6
XW2002 s @m—SOC_ALS_UART_D2R _ PU_SSD UART_D2R
SM — WAKE_BASE=TRUE
s _=PPVI OE CAMCLK — PPVI OE CAMCLK 1 582 =PPVDDI O SO CAMCLK
B \%ﬁ%&_ﬁg@wt PCH UART2 CTS L PD SSD UART CTS L
M N-Rick—w BTEES: 6888 EXTRA BPM TESTPO NTS  nnio — WARE BASESTRUE
: s >-XDP_BPM L<1> — MAkE Rase=TRUE TP_XDP_BPM L<1>
PCH 24Mtz VI OE Options PCH24M SUS « O XDP_BPM L<2> — ke masesTRiE TP XDP BPM L<2>
XV\ZS965 R2065 s - XDP_BPM L<3> —  MKE BAasE=TRUE  TP_XDP_BPM L<3> 1
0 _
M N-NECK—W DTH=0. 0800 1/ 20W 55%X$_§\95RSOSW PCHCLK | FDI M TRI GGERS USI NG R2055 & R2056 PADS
0201 M N LLNE W DTH=Q. 1000 ASK DC/ DC GROUP FOR DETAI LS.
M N-NECK-W DTH=0. 0800 XDP BPM L<0> 1 1OOK2
MAKE BASE=TRUE s D AN,
5% 28 15 PCl E TBT X R2D C P<0>
PCH24M SOSW L 16w ([HED POl E TBT X R2D G N<O> NO XNET CONNECTT ONET NO_XNET CONNECTI ON=1
402 © e OD TUEF NOSTUEE
1., PP1V SOSW PCHCLK 100K IQIL%E_%EAR:(BMO. 1: 1MW PLACE_NEAR=C3040. 1: 1MM
vl YPNASRE W pTH=0. 1000 5% s 1P CPU_RSVD _AKLS — MAKE_BASESTRUE CPU RoVD AKLS AN A— 1 C2090 1 C2091
o — %{m M N-NECK-W DTH=0. 0800 1/ 20W 1/51‘%)\/\/ L _0.22UF L _0.22UF
o GoueREs [ Lo PMSLP_SOS3 L e s ot = 2 6.3V 5 sV
GD G\ | Q 0201 0201
%(EISCAL UNUSED I O SI LS %&z@ogo 2: 1MV %6040 1: 1MM
1R2090 1R2091
1o 1 _=PPVI O CAVERA_BT_AP_32CLK . s > SOC_UART_D2R — ke pasesTRE PU_SOC_UART_DP2R g‘?/l g‘rs’/l
=PPVI CE_PCHCLK . 18 19 16 —S0C_UART_R2D — wmake Base=TRUE PU_SOC UART_R2D Q/giow g/giow
=PPVI OE_CAMCLK 18 19 16 y—20C_UART_RTS_L — MakE BasE=TRUE - PU _SOC UART_RTS L 2 2
! s (> SOC_UART_CTS L — ke mase=TRiEPD_SOC_UART_CTS L NOSTURF NOSTURF
BRI 1348 W) L L
BYPASS=U1900. 05: 18} 5MM 16 oy B1_T_PLUG EVENT_L — ke RasesTRUE - PU TBT T_PLUG EVENT L - -
1 1 1
C%Ol%é — C%Ol%é — C%Ol%é —— 1 mmy—PCH SWD_CLK — MAKE Base=TRUE_PU PCH SWD CLK 28 20 I g § gmﬁ & g E;g NO_XNET_CONNECTT ONET NO_XNET_CONNECTI ON=1
CBY T T YT 1o gy PCH SWD_| O — ke RasE=TRUE_PU PCH SWD | O 28 26 [T NOSTUEE | NCSTUEE |
X5 GERM 2 X5 GERV 2 X5 GERV 2 .« T POH_SWD_MUX_SEL — e pase-TrE  PD_PCH SWD_MUX_SEL ) %g O_95AR=CBO4O. 1: 1MV ) %g O_9§AR=CBO4O. 1: 1MV
i ¢ ¢ 2 D LCD PSR _EN — ke RasesTRUE - PD LCD PSR EN — 90-%1UF — 90-%1UF
= 16 y—AUD_SPI_CS_L — ke RasesTRUE - PU AUD SPI_CS L 2 %%—105'?'\/' 2 %%—105'?'\/'
g e Tt £ 1 M-
16 O] — MAKE_BASE=TRUE 1RD092 1R2093
18 SYSCLK CLK32K PCH — PCH CLK32K RTCX1 15 16 AUD_SPI _MOSI — MAKE Base=TRUE  PU _AUD SPI _ MOSI
— WARE_BASE=TRUE TP_PCH_CLK32K_RICX2— PCH_CLK32K_RTCX2 o — = 2l 2l
" VRRE_BASE=TRUE — a4 - s com—SPKR_I DO —  wake BasesTRE TP_SPKR | DO 7 § 2/%0w § 2/%0w
BT CLK32K: YES 16 qoom—oPKR_| D1 — ke pase=TRE TP_SPKR 1 D1 , %51 L5
- ' NOSTUFF NOSTUFF
R2(0)32 60 60 10 16 14 13 5 _=PP3V3_S0_PCH
CLK_CLK32K_CAMERA_BT_AP LANA, 2 SYSCLK_CLK32K BT AP rrmy R2860 = =
— SYSCLK CLK32K BT AP R 5% 2 D CAMVERA PWR EN PCH 1 2 CAMERA PWR EN QoD 12 19 36 1
— AKE_BASE=TRUE 1/ 20w A C%Ofbg DESI G\ X502/ MLB_CATZ
o e R T ORI T1 CAL LAST CHANGE: Thu Aug 4 21:00:42 2016
o G U2040 -
SYSCLK_CLK24M PCH PCH_CLK24M XTALI N == PAGE TTTRE :
e m -0 MA\KE_BASE=TRUE TP PCH CLK24M XTALQJTE PC"' CLK24M XTALQJT @ i: 69 59 54 14 10 8 6 :PP]-V 83 CPU VCCST - 2 6 72!._1'\8/98?1@8 Crll pS et Su ppor t 2
R BASESTRE - - 'R2061 i 10 rm>—PM PCH_PVRCK )4_RMLPOH PYRGK BUE "051- 02265 | D
s o> SYSCLK_CLK24M SSD _ TP SYSCLK_CLK24M SSD 1 §§/1 e 1R040 |'R2041 Cj} Appl e Inc. S
— VAKE BASESTRUE é’/ﬁiow I3 § :5L090K § :5L090K ® 1.0.0
o VAKE_BASE=TRUE — D < NC 201 5201 THE | NFORVATI ON_CONTAI NED HEREI N | S THE
0 10 (- SYSCLK_CLKI12M SMC oo = AUD_PWR EN ¢ 4 TTE POGESSIR AGRERS TO THE FOLLOW NG PACE
1 my—S0C_S2R L — MAKE BASE=TRUE  SOC WAKE L CAMERA_PVR EN 1919 % || NOT TO REPRCDLCE OR COPY 1T 20 OF 500
— 11 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART SHEET
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CPU- Based Mar gi ni ng

VRef Dividers

» mm—CPU_DI MVA_VREFDQ

7 m—CPU_DI MVB_VREFDQ

=PPDDR_S3_MEMVREF

» mm—CPU_DI MM VREFCA

NOTE: CPU has single output for VREFCA.

VREFCA. Connected to 4 DRAMs.

'R2221
8. JK
1%
§ 1/ 20w
R2223 2201
o LA 2 . PPVREF S3 MEM VREFDQ A
1/12063\/\/ PLACE_NEAR=R2221. 2: 1nm M N—NECK—W DTH=0. 1800
2 R2222
1%
12220 s
—L 0. 022UF 201
2 SR ceru
0201 R2242%O 1R2241
MEM VREFDQ A RC 1 X% 202
o $ Yoo
NF — %/{:ZOW
R2243 2 01
. LAAR2 . PPVREF S3 VEM VREFDQ B
1/12063\/\/ PLACE_NEAR=R2241. 2: 1nm M N—NECK—W DTH=0. 1800
2 R2242
1 C2240 it 3
— 900/022UF 2017
2 SR ceru
0201 R224249'O 1R226 1
MEM VREFDQ B RC 154 %2
o $ Yoo
NF — %/{:ZOW
R2263 2401
o LAAR2 . PPVREF_S3_IVEM VREFCA .
1/12063\/\/ PLACE_NEAR=R2261. 2: 1nm M N—NECK-W DTH=0. 2000
R2262*
0201
8. 2K
1%
1 260 1/ 2('\)/\|4V %
—L 0. 022UF 201
2 SR ceru
0201 R2260
VEM_VREFCA_RC 1 24N 2
1%
1/'\%:0W =
201

BOM _COST_GROUP=CPU & CHI PSET
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L PDDR3 CHANNEL A ( 0-31)

U2300 U2300
LPDDR3- 1600- 32GB LPDDR3- 1600- 32GB
EDFB232ALMA EDFB232A1MA
72 25 7 [T MEM A CAA<O> - R2 | cao SYMF]I?GACF 5 DQO P9 4> fNEM A DQx0> e X! 60 24 23 22 21 _—PP1V8_S3_MEM SYMFZBGAC]: 9 B2
72 25 7 m I\/EM A CAA<1> - P2 CA1 [le_ N9 <> —IVEM A m<l> @ 71 B5
72 25 7 [T MEM A_CAA<2> —-»> N2 | ca2 DQR N10 <> =MVEM A DQ<2> a3 C5
72 25 7 m IVEM A C:AA<3> - N3 CA3 [m N11 <—> :NEM A m<3> @ 71 E4
72 25 7 m I\/EM A CAA<5> - F3 CA5 [m M <«—> :NEM A m<5> @ 71 F5
7 25 7 [T MEM A CAA<6> —-»> E3 | cas DQs|_MLO — =VEM A DQ<6> O J12
72 25 7 [T MVEM A CAA<L7> > E2 | ca7 DQ7 ML1 -« —NVEM A DO<7> g .
72 25 7 m I\/EM A C:AA<8> - D2 CA8 EXB F11 <> :NEM A m<8> @ 71 L6
72 25 7 [T MEM A CKE<0> —> K3 | ckEO oM T_TABLE DQL1 F8 <> =MEM A DQX11> B ! 69 24 23 22 21 =PP1V2_S3_NEM VDD2 TABLE NS
72 25 7 [T MEM A CKE<1> - K4 | ckEL CRI TI CAL DQ12 Ell <> =MEM A DQX12> O | CAL R4
DQL3 E10 —> =MVEM A DO<13> CED ! RS
7 25 7 I MEM A CLK P<0> > I3 |k T DQL4| E9 —o =MVEM A DQ<14> o T2
7 25 7 [T MEM A CLK N<O> —-»> J2 |k C D15 D9 — =MEM A DO<15> o T3
DQL6| T8 <«—»_=MEM A DQX16> a7 2
725 2 7 (I MEM A CS L<0> > L3 cso* pQ17|_T9 »  —NVEM A DQ<17> D T5
72 25 22 7 [T MEM A _CS L<1> - L4O Cs1* DQL8 T10 <> =VEM A DQ<18> O™t H2
L8 | pvo DQR0 R38 <> =VEM A DO<20> o . Cc3
55| one o2 RO o o =MEMA DO<22> oo, =
DQr4| Cl1 <« —NVEM A _DQ<24> ao VSSCA| | &4
725 2 1 T MEM A_QODT<0> - J8 | coT pes| C10 —»_ —NVEM A DQ<25> o P3
pQe6| 9 «—> =VEM A DQ<26> o M4
MEM A Z0O<0> B3 | 70 DQe7|_C8 «—> =VEM A DQ<27> ao J4
MEM A ZO<1> B4 | zon DQeg| Bll «—> =MVEM A DQ<28> o
1 1 DQeo| B10 <«—»_ =NEM A DQ<29> D ™ B6
R2300°| R2301 w 2 PPOV6_S3_MEM VREFCA_A H | vReFcA ol B9 =MEM_A_DO<30> N B12
243 243 —» DQ3 > D
1% 1% s 22 PPOV6 S3 MEM VREFDQ A J11 | VREFDQ DQB1| B8 =MEM A DO<31> 7 c6
1/ 20W 1/ 20W > +—> <O DDCA
2([\)/5 2([\)/5 69 24 23 22 21 :PP1V2 83 NEM V F2 D12
2 2 C234O 1 1 C2341 NC)& DQSO_C L11 <> =VEM A DOS N<O> Vo N (€7 E6
¢ 0.047UF 0. 0470UF NCx—22 DQs1_cf Gl <« =NVEM A D6 N<1> s %1 \vooca F6
£ 19% 60'%;\/ NC Al2 pos2_c| P11 =VEM A DOS N<2> ao L2 F12
3 2 2 Vi K———— _ <>
— xBR XBR NGog AL pos3_c| DLl =MEM A_DQS_N<3> &y M2 &
ﬂ Bl (€8]
NCX——— VSS
— NC)& DQSO_ T L10 <> =VEM A DS _P<0> D R 60 24 23 22 21 _=PP1V2 S3 NMEM VDDQ 9 H10
NC)& NU DQSL_T Gl10 <> =VEM A DCB P<1> D ™ K10
NC)& DQS2_ T P10 <> =VEM A DCB P<2> Ve m X L9
NCA DQS3_ T D10 <> =VEM A DCB P<3> o™ Vb
NCx— 22 ML2
NCx—12 LA NG N6
NGse_UL3 | NC[LXNC P12
L R3 oNC R6
T6
T12
60 24 23 22 22 _=PP1V2 S3_NMEM VDDQ ° ° ° ° ° ° °
CRI Tl CAL CRI TI CAL =
1 C2300 1C2301 |1 C2302 1C2303 1.C2304 1 C2305 1 C2306 1 C2307
—— 0. 1UF —/—0.1UF ——1. 0UF —— 1. OUF —— 1. OUF —— 1. OUF —— 10UF —— 10UF
— 10% — 10% — 20% — 20% — 20% — 20% — 20% — 20%
S VIVENPE PWNPY | 2 & 2 & 2 & 2 & 2 &
0201 0201 0201- 1 0201- 1 0201- 1 0201- 1 0402 0402
® ® ® ® ® ® l
w0 2 2 22 u _=PP1V2_S3_MEM VDD2 . . . . . . . .
CRI TI CAL CRI TI CAL
1.C2320 1C2321 |1 (C2322 1C2323 1.C2324 1 C2380 1 C2381 1 C2382 1 C2383
—— 1. OUF —/— 1. 0UF ——1. 0UF —— 10UF —/— 10UF — —|— 12PF — —— 12PF
— 20% — 20% — 20% — 20% — 20% —— %/-0. 1FF — 5% —— %/-0. 1FF — 5%
5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 25V 5 25V 5 25V 5 25V
X5R X5R X5R CERM CERM G CERM CER
0201- 1 0201- 1 0201- 1 0402 0402 0201 0201 0201 0201
® ® ® ® ® ® ® ®
o 22 23 22 1 _=PP1V2 S3 NMEM VDDCA . - o —
CRI TI CAL )
1 C2310 |1 C2311 [+ (C2313 |1 (2312 PLACEMENT_NOTE:
— %o'O/OUF — %o'O/OUF — %o'O/OUF — %OQ/UF 10uF h d bet DRAM
2 6.3V 2 6.8V 2 6.3V o 6.3V Jur caps are share etween SYNC_MASTER=X502- EXP SYNC_DATE=12/ 03/ 2015
0261-1 0261-1 0261-1 650 Di stribute evenly. PACE TTTLE ~
. . ' LPDDR3 DRAM Channel A (00-31)
A1 DRAW NG NUVBER S 55
60 24 23 22 21 _—PP1V8_S3_MEM ° ° ° N 051- 02265
CRITICAL | CRITICAL Appl e Inc. T
1 C2330 1C2331 |1 C2332 1 C2333 ® 1.0.0
— 1, 0UF  — 1.0UF —— 10UF —— 10UF NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
5 6.3V 5 6.3V 5 6.3 5 6.3V
® ® ® | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 23 OF 500
Il NOT TO REPRODUCE OR COPY I T
e 11 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART SHEET
- BOM_COST_ GROUP=DRAM IV ALL Rl GHTS RESERVED 21 OF 73
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LPDDR3 CHANNEL A (32-63)

U2400 U2400
LPDDR3- 1600- 32GB LPDDR3- 1600- 32GB
EDFB232ALMA EDFB232ALMA
o 95 7 <0> R2 FBGA P9 = > " . . = FBGA B2
22 m ﬁm 2 $g<§)> —- - CAO SYM1 OF 2 D@ ) D _ﬁm ﬁ §§§> @ 69 24 23 22 2 PP1V8 83 'VEM SYM 2 OF 2 =
72 25 7 [T —> CAl DQL -—p—— CBO "
72 25 7 m NEM A CAB<2> - N2 CA2 [Xp N10 < » =IVEM A m<34> @ 71 5
72 25 7 m NEM A CAB<3> —»> N3 CA3 [m N11 <—> =IVEM A m<35> @ 71 E4
72 25 7 [T MEM A_CAB<4> — M8 | caa D[ M8 S o =MEM A_DQ<36> o ™t VDD1 =
72 25 7 m NEM A CAB<5> - F3 CA5 [m M <«—> ZIVEM A [D<37> @ 71 )
72 25 7 VEM A CAB<6> E3 | cas MLO =VEM A DQ<38> 7 J12
™ -»> DQ6 <> D
72 25 7 VEM A CAB<7> E2 | ca7 7| ML1 =VEM A DQ<39> - K2
oD -»> DQ <> D
72 25 7 MVEM A CAB<8> D2 | cas F11 =MEM A DQO<40> 7 L6
o LA —-> DQ8 > O
paLo| _F9 —b =VEM A DQ<42> o N4
72 25 7 [T NEM_A_CKE<2> - K3 | ckEO oM T_TABLE DQL1 F8 <> =MVEM A [X)<43> B ! 69 24 23 22 21 =PP1V2_S3_NEM VDD2 oM T_TABLE NS
7 25 7 TN MVEM A CKE<3> > K4 | ckEL CRI Tl CAL por2| Ell - =VEM A DQ<44> O ™ CRI TI CAL R4
po1s| E10 o 5 =MEMA DO45> o =
7 2 7 [T MEM A CLK N<1> - J2 |k C DQL5| D9 «—> =VEM A DQ<47> e T3
DQL6| T8 «—> =VEM A DQ<48> o T4
72 25 21 7 [TRD MEM A _CS L<0> - L3O CS0* DQL7 19 <> :NEM_A_DO<49> a:n X 15
72 25 21 7 m NEM A CS L<1> - L4O Cs1* DQ18 T10 <4 ZIVEM A [D<50> @ 71 H2
poLo| T11 =MEM A DO<51> GO VDD2
L8 | ovo pcpo| R8 r 5 -MEM A _DO<52> > NS
GB DML D1 R9 <> =VEM A m<53> DX D3
P8 | pvp DQR2 R10 —> =MVEM A DO<54> DX i
— D8 DVB DQ23 R11 <> =VEM A m<55> DX &S
D4l Cl1 <«—»— =NVEM A DQ<56> GO VSSCA| | &4
72 25 21 7 m NEM_A_O:)T<O> - J8 QDT DQ25 C10 <—> ZIVEM A [D<57> @ 71 P3
DQ26 e <—> =VEM A m<58> DX i
NEM A ZO<2> B3 ZQ) D@? C8 <«—> ZIVEM A [D<59> @ 71 J4
NEM_A_ZO<3> B4 ZQL D28 Bl1 <> =MVEM A m<60> DX
1 1 DRo| B1O <« —MEM A DQ<61> D B6
R2400°) R2401 o » PPOV6_S3_MEM VREFCA A H4 | VREFCA IS «s =MEMADO62> o BL2
1%2 1%2 o 2o PPOV6_S3_MEM VREFDQ A J11 | VREFDQ pQa1| B8 «» =MEM A _DQ<63> > 6
1/ 20w 1/ 20w 60 24 23 22 22 _=PP1V2_S3 MEM VDDCA F2 D12
201, 201, 2440 1 ' 2441 NCyeAL Doso_cf L1l — fI\/EI\/I A DS N<4> CED ™ (¢ E6
¢ 0.047UF 0. 0470F NCx—22 Des1_c} GLi <« =NVEM A DS _N<5> ey HS 1 vopca F6
619% 10%, NCx—A12 ] Des2_c| P11 <« =NVEM A DS N<6> L2 F12
= B8R 2 ° %t NCxAL3 poss { DIL o o =MEM A DOS N<7> ey e <2
ﬂ Bl (€8]
NCX——— VSS
= NC)& DQS0 T L10 <> =MEM A DOS P<4> O " 69 24 23 22 21 :PP1V2_83_NEM_VDDO 9 H10
NC)& NU DQSL_T Gl10 <> =VEM A EXB P<5> o K10
NC)& DQS2_ T P10 <> :h/EM_A_[m_P<6> Ve D3 L9
NCA DQS3_ T D10 <> :|\/E|\/|_A_[XB_P<7> o Vb
NCx— 22 ML2
NCx—12 LA NG N6
NGse_UL3 | NC[LXNC P12
L R3 oNC R6
T6
T12
60 24 23 22 22 _=PP1V2 S3 NMEM VDDQ ® ® ® ® ® ® ®
CRI TI CAL CRI TI CAL =
1. C2400 1C2401 |1 C2402 1.C2403 1.C2404 1 C2405 1. C2406 1.C2407
—— 0. 1UF —/—0.1UF ——1. 0UF —— 1. OUF —— 1. OUF —— 1. OUF —— 10UF —— 10UF
— 10% — 10% — 20% — 20% — 20% — 20% — 20% — 20%
5 16V 5 16V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V 5 6.3V
X5R- CERM X5R- CERM X5R X5R X5R X5R CERM CERM
0201 0201 0201- 1 0201- 1 0201- 1 0201- 1 0402 0402
® ® ® ® ® ® l
o0 2020 220 =PP1V2_S3_MEM VDD2 . . . . . . .
CRI TI CAL CRI TI CAL
1.C2420 1C2421 |1C2422 1.C2423 1.C2424 1. C2480 1C2481 1.C2482 1.C2483
—— 1. OUF —/— 1. 0UF ——1. 0UF —— 10UF —|— 10UF —— 3PF —|— 12PF — —|— 12PF
— 20% — 20% — 20% — 20% — 20% —— 3/.0. 1FF — 5% —— 3/-0. 1FF — 5%
2 Sen 2 Sen 2 Sen 2 2 A 2 38 2 &R 2 3% 2 M
0201- 1 0201- 1 0201- 1 0402 0402 0201 0201 0201 0201
® ® ® ® ® ® ® ®
69 24 23 22 21 :PP1V2_S3_|VEM_VDDCA ® ® . —
CRI TI CAL )
1 C2410 |1 C2411 |1 C2413 |1 C2412 PLACEMENT_NOTE:
DO DO L L0 - Ik rour vared beteen DRAM
2 6.8V 2 6.8V 2 6.8V 2 6.3V Jur caps are share etween SYNC_MASTER=X502- EXP SYNC_DATE=12/ 03/ 2015
0261-1 0261-1 0261-1 650 Di stribute evenly. PACE TTTLE ~
. . ' LPDDR3 DRAM Channel A (32-63)
A1 DRAW NG NUVBER S 55
69 24 23 22 21 :PP1V8_83_NEM ® ® ® N 051- 02265
CRITICAL | CRITICAL Appl e Inc. T
1. C2430 1C2431 |1C2432 1. C2433 ® 1.0.0
— 1, 0UF  — 1.0UF —— 10UF —— 10UF NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
5 6.3V 5 6.3V 5 6.3 5 6
® ® ® | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 24 OF 500
Il NOT TO REPRODUCE OR COPY I T
e 11 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART SHEET
- BOM COST_GROUP=DRAM 'V ALL RI GHTS RESERVED 22 OF 73
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L PDDR3 CHANNEL B ( 0- 31)

U2500 U2500
LPDDR3- 1600- 32GB LPDDR3- 1600- 32GB
EDFB232ALMA EDFB232ALMA
72 25 7 [T MEM B CAA<O> R2 | cao FBGA D[ P9 =MEM B_DQXx0> e X 60 24 23 22 22 _=PP1V8_S3_MEM FBGA B2
2 25 1 [y VEM B_CAA<I> . P2 | ca1 SM10F 2 pqL| N8 ~ » -MEM B DO<I> > Sz o 2 B5
72 25 7 m IVEM B CAA<2> - N2 CA2 [Xp N10 <—> =IVEM B m<2> @ 71 5
72 25 7 m NEM B CAA<3> —»> N3 CA3 [m N11 <—> =IVEM B m<3> @ 71 E4
72 25 7 m NEM B CAA<5> - F3 CA5 [m M <«—> :NEM B m<5> @ 71 F5
7 25 7 [T MEM B CAA<6> —-»> E3 | cas DQs|_MLO <«—»_ =MEM B_DQ<6> D J12
72 25 7 [T VEM B CAA<7> > E2 CA7 DQY ML 1 - —VEM B DO<7> o 1
7 25 7 [T VEM B CAA<8> -»> D2 CAS DB F11 =VEM B m<8> g L6
pQro| _F9 «—»_-MEM B DQ<10> B 7 o
72 25 7 [T MEM B_CKE<0> —> K3|ckeo OM T TABLE DQi1| F8 <> =MEM B DXx11> B ! 60 24 23 22 22 _=PP1V2_S3_NMEM VDD2 TABLE NS
72 25 7 [T MEM B_CKE<1> - K4 | ckEL CRI TI CAL DQ12 Ell <> =MEM B DQX12> O | CAL R4
o3| E10 o o =MEMB DO<13> o3, =
7 25 7 I MEM B CLK P<0> > I3 |k T DQL4| E9 —o =MVEM B DQ<14> o T2
7 25 7 [T VEM B CLK N<O> —-»> J2 |k C D15 D9 — =MEM B DQO<15> o T3
DQL6| T8 <«—»_ =MEM B_DQ<16> a7 2
25 2 7T OO VEM B CS L<0> > L3 csor po17| _T9 =VEM B DQX17> Ve m X T5
72 25 24 7 [TRD MEM B CS L<1> - L4O Cs1~ DQ18 T10 <> =MEM B_DCX18> D R H2
DQLof T11 <«—» —NVEM B_DQ<19> B 7
L8 | ovo pcpo| R8 « s =MEM B_DQ<20> > 7 NS
& | pvu pQe1| RO <«—»_ =MEM B_DQ<21> o D3
55| one o2 RO o o =MEM B DO<22> oo, =
b4l CL1 =NVEM B DO<24> > vsscA| | &4
72 25 24 7 [T MEM B_QODT<0> - J8 | coT D25 C10 =MEM B DQ<25> CBD P3
26| O <o =MEMB DO26> oy o
MEM B ZQ<0> B3 | 70 Q7| 8 «—»_ =—NVEM B DO<27> ao J4
MEM B ZQ<1> B4 | zon DQes| Bll «—s»_ =VEM B DO<28> o
DQeo| _B10 +—s_ —VEM B_DQ<29> 7 =
I:2252(31C3)1 R252%1 60 2« PPOV6_S3_MEM VREFCA B > H4 | VREFCA DQB0|_B9 «» =MEM B_DOQ<30> % 7 B12
1%2 1%2 w2« PPOV6_S3_MEM VREFDQ B J11 | VREFDQ pQa1| B8 «—s =MEM B DQ<31> o s
1/ 20w 1/ 20w 6o 22 23 22 1 _=PP1V2 S3 NMEM VDDCA F2 D12
2017 2017 Al L11 =VEM B DOS N<0> [ E6
DQS0_C 71
C2540 1 1 C2541 NCx—+ Td e T ovEMB DGE el =2 8 F6
e 0.047UF 0. 047UF NCX¥——— DQS1_ -«—> Do ™ VDDCA
6.3V 5 S R NCx—AL2 | pgs2_c|_P11 o« =MEM B DOS N<2> S L2 F12
= 201 508 NCHAéi DQs3_c DLl <> —VMEM B D6 N<3> Ve g
NCX——— VSS
- NC)%B]'3 DQS0 T L10 <> =MEM B_DQS P<0> O™ 69 24 23 22 21 =PP1Vv2 S3 NEM VDDO Q H10
NCx— [N DQs1_T| GLO <> —MEM B DG P<1l> K10
NGoe_T13 pas2_T| P10 =MEM B_DQS_P<2> Sy L9
NC X ul DQS3_ T D10 =VEM B DOS P<3> o ﬁz
NCx— 22 .
NC ul12 (o7} NC —
NGse_UL3 | Nc[ K9 SN PL
= NC T6
T12
o e o SEELVE S MERLVDR I I I I I I I CRI TI CAL CRI TI CAL
1 C2500 1 C2501 |1 C2502 1 C2503 1.C2504 1 C2505 1 C2506 1 C2507 i
—— 0. 1UF —4—0,1UF ——1.0UF —— 1. OUF —— 1. OUF —— 1. OUF —— 10UF —— 10UF
— 10% — 10% — 20% — 20% — 20% — 20% — 20% — 20%
16V 6V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 Y5R- CERM 2 Y5R- CERM 2 Y5R 2 Y5R 2 Y5R 2 Y5R 2 CERM 2 CERM
0201 0201 0201- 1 0201- 1 0201- 1 0201- 1 0402 0402
® ® ® ® ® ® l
o e o SEELNE S NENLVDLE ! ! ! ! CRI TI CAL I CRI TI CAL I I ;
1 C2520 1C2521 |1 C2522 1 C2523 1.C2524 1 C2580 1 C2581 1 C2582 1 C2583
—— 1. OUF —1— 1 0UF ——1.0UF —— 10UF —— 10UF —1 —L— 12PF —1 —— 12PF
— 20% — 20% — 20% — 20% — 20% —— ¥/-0.1PF — 5% —— ¥/-0.1PF — 5%
2 & 26 T 2 & 2 & 2 Bl 2 B, 2 B 2 B
0201- 1 0201- 1 0201- 1 0402 0402 0201 0201 0201 0201
® ® ® ® ® ® ® ®
6o 22 23 22 . _=PP1V2 S3 NMEM VDDCA . - o —
CRI TI CAL )
@10 s [oge |Gar  Pumen o
|2 8% |2 8% |2 éﬁ%f’v |2 (%:Z(:)’F’f\,\ﬁ 10uF caps are shared between M SYNC_MASTER=X502- EXP SYNC_DATE=12/ 03/ 2015
0261-1 0261-1 0201- 1 0402 Di stribute evenly. PACE TTTLE 3 Ch I B ( 06 31)
¢ ¢ ’ LPDDR3 DRAM anne -
A1 DRAW NG NUVBER S 55
60 24 23 22 21 _—PP1V8_S3_MEM ° ° ° N 051- 02265
ora0 cosar | BRg |\ B , el e
1 1 1 1 1.0.0
— 1, 0UF  — 1.0UF —— 10UF —— 10UF NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
2 5.3V 2 5.3V 2 &3 2 &3V THE | NEORMATI ON_CONTAI NED HEREI N | S THE
93611 9361- 1 640 6402 e POBLASCR AGRERS TO THE FOLLOW NG e
® ® ® | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 25 OF 500
Il NOT TO REPRODUCE OR COPY I T
e 11 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART SHEET
- BOM_COST_ GROUP=DRAM IV ALL Rl GHTS RESERVED 23 OF 73
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LPDDR3 CHANNEL B (32-63)

U2600 U2600
LPDDR3- 1600- 32GB LPDDR3- 1600- 32GB
EDFB232ALMA EDFB232ALMA
R VEM B CAB<0O> > R2 | ca0 SYMFE@@ , poo|_P9 — fI\/EM B _DQx32> B ™ 60 24 23 22 21 _—PP1V8_ S3_MEM SYMFZBGAG: , B2
7 25 7 [T MEM B CAB<1> —-»> P2 | ca1 poL| N9 <«—»_ =MEM B_DQ<33> e B5
725 7 [T MEM B CAB<2> —-»> N2 | ca2 pQe| N10 «—»_ —MVEM B DQ<34> o C5
7 25 7 [T MEM B CAB<3> —-»> N3 | ca3 pga| N1 «—»_ =NVEM B DO<35> o E4
72 25 7 [T MEM B_CAB<4> — M8 | caa D[ M8 S o =MEM B_DQ<36> o ™t VDD1 =
7 25 7 [T MEM B CAB<6> —-»> E3 | cag DQs|_MLO <«—»_ =NMEM B_DQ<38> D J12
72 25 7 m IVEM B CAB<7> —- E2 CA7 [xg? M1 <> :'VEM B m<39> @ 71 K2
72 25 7 [T MEM B_CAB<8> - D2 | cas DB F11 <> =MEM B DQ<40> e X L6
DQLo| F9 «—»_=MVEM B DQ<42> B 7 o
72 25 7 [T MEM B_CKE<2> - K3|ckeo OM T TABLE pQu1f F8 <> =MEM B_D(Xx43> B ! 60 24 23 22 22 _=PP1V2_S3_MEM VDD2 OM T_TABLE NS
7 25 7 TN MEM B_CKE<3> > K4 | ckEL CRI Tl CAL por2| Ell <«—»_ —MEM B DQx44> D" CRI Tl CAL R4
7 2 7 [T MEM B CLK N<1> - J2 |k C DQL5| D9 — =MEM B DQOQ<47> o T3
DQL6|_T8 <«—»_ =MEM B_DQ<48> a7 2
72 25 23 7 [T MEM B_CS_L<0> - L3O CS0* pQL7| T9 <> =MEM B_DQx49> va:n X 15
72 25 23 7 [T MEM B CS L<1> - L4O Cs1~ DQ18 T10 <> =MEM B_DCX50> D R H2
DQrof T11 <«—»_ —MVEM B_DO<51> o VDD2
L8 | ovo pcpo| R8 « s =MEM B_DQ<52> > 7 NS
& | pvu pQe1| RO <«—»_ =NMEM B_DQ<53> o D3
55| one o2 RO o o =MEM B DO<BA> oo ., =
DQr4| Cl1 <«—»— =NVEM B_DQ<56> ao VSSCA| | &4
725 27 D VEM B ODT<0> —-»> J8 | coT pQes| C10 «—b =VEM B DQ<57> ao P3
DQR6 9 —> =\VEM B Ix)<58> @ 71 M
MEM B Z0O<3> B4 | zon pes| Bl - =VEM B DO<60> o
1 1 pQeo| B1O «—> =MEM B DQ<61> - B6
RZGZ%) RZGZ% e 2s PPOV6_S3_MEM VREFCA B H4 | VREFCA DQao| B9 <«—»_ —VEM B_DQ<62> % " B12
y 2(1)(\3//\(;2 y 2(1)(\3//\(;2 ss 23 PPOV6 S3 MEM VREFDQ B - J11 | VREFDQ DQ1| B8 <> =MVEM B DO<63> GO C6
or N 60 24 23 22 22 _=PP1V2_S3 MEM VDDCA F2 D12
201 201 _
i ’ C2640 1 1C2641 NCx—AL] pgso_| L1l «-s =MEM B _DOS N<4> ey s = E6
¢ 0. 047UF 0. 0470F NCx—22 ] DQs1_cf GLi o« =MEM B D6 N<S5> oy o H8 | vooca F6
619% 10%, NG _AL2 pos2_d| P11 «» =MEM B DS N<6> = L2 F12
3 2 2 i - _
= 5 NCx- A1 wsa DL o o VEM B DOS NS> o e =
Bl (€8]
NCX——
- NC B13 DQSO T L10 =VEM B DOS P<4> - w0 24 23 22 2 _=PP1V2 S3 NEM VDDQ VSSQ 10
Nese—TL] [y pos1_T| GO =MVEM B DOS P<5> @E o K10
NCX—= DQs3_t| D10 «—» =MEM B DS _P<7> oy n e
NC X u2 ML2
NC ul12 (o7} NC N6
NGse_UL3 | Nc[ K9 SN P12
R3 < NC R6
T6
T12
69 24 23 22 21 :PP]-VZ 83 MEM VDDO @ @ @ L @ @ L 4
CRI Tl CAL CRI TI CAL =
1 C2600 1C2601 |1 C2602 1C2603 1.C2604 1 C2605 1 C2606 1 C2607
—— 0. 1UF —1—0,1UF —/—1.0UF —— 1. OUF —— 1. OUF —— 1. OUF —— 10UF —— 10UF
— 10% — 10% — 20% — 20% — 20% — 20% — 20% — 20%
16V 6V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
2 Y5R- CERM 2 Y5R- CERM 2 Y5R 2 Y5R 2 Y5R 2 Y5R 2 CERM 2 CERM
0201 0201 0201- 1 0201- 1 0201- 1 0201- 1 0402 0402
® ® ® ® ® ® l
o 24 25 22 n _=PP1V2_S3_MEM VDD2 . . . . . . .
CRI Tl CAL CRI TI CAL
1.C2620 1C2621 |1 C2622 1C2623 1 C2624 1 C2680 1 C2681 1 C2682 1 C2683
—— 1. OUF —1— 1 0UF —/—1.0UF —— 10UF —— 10UF —1 —L— 12PF —1 —— 12PF
— 20% — 20% — 20% — 20% — 20% —— ¥/-0.1PF — 5% —— ¥/-0.1PF — 5%
6.3V 6.3V 6.3V 6.3V 6.3V 25V 25V 25V 25V
2 Y5R 2 Y5R 2 Y5R 2 CERM 2 CERM 2 G 2 CERM 2 2 CER
0201- 1 0201- 1 0201- 1 0402 0402 0201 0201 0201 0201
® ® ® ® ® ® ® ®
69 24 23 22 21 =PP1V2 S3 NMEM VDDCA ® . - —
CRI TI CAL )
1 C2610 [t C2611 [1C2613 [1C2612 PLACEMENT_NOTE:
S N Tour ared between DA
2 6.8V 2 6.8V 2 6.8V 2 6.3V Jur caps are share etween SYNC_MASTER=X502- EXP SYNC_DATE=12/ 03/ 2015
0261-1 0261-1 0261-1 650 Di stribute evenly. PACE TTTLE —
. . ' LPDDR3 DRAM Channel B (32-63)
A1 DRAW NG NUVBER S ISE
60 24 23 22 22 _—PP1V8_S3_MEM ° ° ° N 051- 02265
CRITICAL | CRITICAL Appl e Inc. T
1C2630 1C2631 |1 C2632 1 C2633 ® 1.0.0
— 1, 0UF  — 1.0UF —— 10UF —— 10UF NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
5 6.3V 5 6.3V 5 6.3 5 6.3V
® ® ® | TO MAI NTAIN THI S DOCUMVENT | N CONFI DENCE 26 OF 500
Il NOT TO REPRODUCE OR COPY I T
e 11 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART SHEET
- BOM_COST_ GROUP=DRAM IV ALL Rl GHTS RESERVED 24 OF 73
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| ntel reconmmends 68 Ohm for CVD ADDR, 80 Ohm for CTRL/CKE, 38 Ohm for CLK

e =PPOV6_SO_MEM VTT_A e =PPOV6_SO_MEM VTT_B
o7 MEM A_CAA<9> R2700 68 1 2 2 2 7 MEM B_CAA<9> R2740 68 1 2
27 % MEM A_CAA<8> R2/01 68 1%2 1% L/20W 201 M A (1:22P7,:30 2 2 7 % MEM B_CAA<8> R2/41 68 1mz 1% 1720w 201 W N (1322P7F31
o1 7 s MEM A_CAA<6> R2702 68 1,2 % V20W 201 W T, 3% 2 25 7 Oy VEM B_CAA<7> RI7TA2 68 1,2 T 7T20W 201 W — 5%
2 a1 rey—NEM A_CAA<T7> R2/703 68 1 AAN 2 1% 1720w 201 M 2 CERu 2 7 Ty MEM B_CAA<6> R27473 68 1 \AA2 T% 1/20W 201 W 2 G
2 21 rwy—MEM A_CAA<5> RZ/O4 68 1 Ap2 0 Z2W 200 W . 72 25 7 Oy MEM B_CAA<5> RZIA4 68 1 pp2 T2 T2W 200 W .
o oy MEMA CLK P<0> R2705 39 1,/\\2 % V2w 200 W o pmy— MEM B _CLK P<0> RZ74S 39 1,/\\2 % V2w 200 W
oy MEMA CLK N<O>  RZ2706 39 1,/\/\/2 % 2w 200 W 1C2702 o oy MEM B _CLK N<O> RA/A0 39 1,/\/\/2 % V2w 200 W 12712
2 MEM A CKE<1> R2/07 82 1 g 1% TZoW 201 W —— 0;,47UF 72 2 7 MEM B CKE<1> R2747 82 1 p b 1720W 201 W —— 0. 47UF
B AAAY 1% 1/20W 201 WF 20% — AVAVAY, T TS0 56%
72 21 7 m NEM A CKE<O> R2708 82 1 /\/\/\/2 - 2 é\E/RMXSR_l 72 23 7 m NEM B CKE<O> R2748 82 1 /\/\/\/2 i 5 2V R 1
2 2 7 oy MEM A_CAA<4> RZ/OY 68 1 Ap2 0 T2W 200 W 201 2 25 7 Oy MEM B_CAA<4> RZIAD 68 1 pAp2 o T2W 200 W 201
2 o 7wy MEM A_CAA<3> R2710 68 1, \\2 ™ Y20W 201 W . ¢ 2 25 7 (my—MEM B_CAA<2> R2750 68 1 A2 D TT20W 201 W . l
o 7 oy MEM A_CAA<2> RZ/11 68 1, npn2 10 20W 200 W 2 7wy MEM B_CAA<3> RZ/ISL 68 1, npn2 10 J20W 200 W
2 7 oy MEM A CAA<1> RZ/MLZ 68 1, pn2 10 V200 20 W 1 C2704 2 2 7 oy MEM B_CAA<1> R27IS2 68 1,\\2 % V20W 201 W 12714
2 2 7 oy MEM A_CAA<Q> RE/M1S 68 1, \pn2 0 V200 200 W — O, A7UF 2 23 7 oy VEM B_CAA<Q> R2753 68 1,5\ 2 0 200 201 W —— 0. 47UF
e NVEM A CAB<O> R?2714 68 1/\/\/\/2 1% 1/20W 201 WF 2 AV en s % 241 [T MEM B _CAB<9> R2 (54 68 1,\/\/\/2 1% 1720w 201 M 2 & x6R 1
2 2 7 oy MEM A_CAB<8> RZ/I1S 68 1, np2 10 J20W 200 W 201 72 2 7 omy_MEM B_CAB<8> RZ/ISD 68 1 pp2 0 J20W 200 W 201
2 2 7 oy MEM A_CAB<6> RZ/I16 68 1, npn2 10 20W 200 W . * 72 2 7 rmyMEM B_CAB<7> RZ/IS0 68 1, np2 10 J20W 200 W . ¢
2 2 1 oy MEM A _CAB<7> RIMLE 68 1, 2 T0 V20w 20 W 2 2 7 rmy—MEM B_CAB<6> RIIOL 68 1, 2 10 V20w 20 W
2 2 7 Oy MEM A_CAB<5> RZ/1e 68 1, \n2 0 V200 200 W 1C2706 2 2 7 oy MEM B_CAB<5> R2758 68 1,\\2 0 V200 201 W 12716
w2 oy MEMA CLK P<1> R2719 30 1, \\"2 ™™ 120W 201 W —— Qs UF oo oy MEMB CLK Nel>  R2759 30 1, \)\"2 ™™ 120W 201 W —— 0. 47UF
oo pmy MEMA CLK Nel>  R2/720 39 1,/\/\/2 % V2w 200 W 2 B xeR 1 o pmy— MEM B CLK P<1> RZ/60 39 1,/\\/2 % V2w 200 W P VA
2 2 7 oy MEM A_CKE<2> RZ/I2L 82 1\ a2 10 20W 200 W 201 72 2 7 rwyMEM B_CKE<2> R2Z7/6L 82 1,/ n2 1% Y2OW 201 W 201
2 2 7 my_ MEM A_CKE<3> RIM22 82 1, 2 10 V20W 20 W . ° 72 2 7 Oy MEM B_CKE<3> RZ/MOZ 82 1, 2 10 V20w 20 W . ’
2 2 7 oy VEM A_CAB<4> RZ/IZS 68 1 pAp2 0 20 200 W 2 2 7 Oy MEM B_CAB<4> RZ/OS 68 1 Ap2 0 Z2W 200 W
2 2 7 (wy— MEM A_CAB<2> RZ/IZA 68 1 pp2 0 J20W 200 W 1C2708 2 2 7 rry—MEM_B_CAB<2> R2Z764 68 1, \p2 1% V2OW 201 W 1 C2718
72 22 7 [T MEM A CAB<3> R2725 68 1 /\/\/\/2 1% 1720w 201 M _ 90-%47UF 72 24 7 [T MEM B CAB<3> R2765 68 1 /\/\/\/2 1% 1/20W 201 M — 90.%47UF
2 2 7 oy MEM A_CAB<1> RZ/IZ20 68 1, npn2 0 J20W 200 W 2 & xeR 1 72 26 7 oy VEM B_CAB<1> R2766 68 1, 2 1% V20W 201 W P VAV
2 2 7 I NVEM A CAB<0O> R2/727 68 1/\/\/\/2 1% 1/20W 201 MF 201 2 2 7 (D NVEM B CAB<0O> R2/7/0/ 68 1/\/\/\/2 1% 1720W 201 M 501
2 2 2 7wy MEM A_CS_L<0> RZ/IZ2E 82 1\ pp2 10 J20W 200 W o ’ 72 2 25 1 oy MEM B_CS_L<0> RZ/O8 82 1, npn2 10 20W 200 W . ’
euno - VEMAGSI<l> REIEZ 82 1ann2 oo o o v MEMB CS Lsl>  FOTBO 82 1 e T
2zt [ MM A (D=0 30 82 1 /\/\/\/2 1% 1/20wW 201 MF _i C|§|:722 2 D NEM_B_O:)T<O> O 82 1 /\/\/\/2 1% 1/20wW 201 MF _i C|§|:742
—; 3L 0. 1PF —; 3L 0. 1PF
. 5201 Q6
NOSTUFF NOSTUFF
CRI TI CAL CRI TI CAL
1C2721 1 C2741
—— 20UF — )
2 6. 3V 2 6. 3V
6402 o 6402
L \ 4 \ 4

SYNC_MASTER=X502- EXP SYNC_DATE=12/ 03/ 2015
PAGE TI TLE
LPDDR3 DRAM Ter m nati1 on
7051- 02265 | D
Cj} Appl e I nc. Bl
® 1.0.0
NOTI CE OF PROPRI ETARY PROPERTY: BRANCH

THE | NFORVATI ON CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY_ OF_APPLE | NC

THE POSESSOR AGREES TO THE FOLLON NG PAGE
I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 27 G: 500
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Z

o =PP3V3_TBT_X FLASH 28

VV\

@
1 C2890
R2891!| ['R2893 R2892' L 1UF
1R2890 RS S e s M
3. 3K ey b2 oW ey 402-1
5% 2015 | |9201 © 2015
1/ 20W 1
nggl Ve =
U2890
8MBI T- 3. 0V
W25@@B0DVUXI E
. _TBT_X_SPI _CLK 6 |k sy D(1oo)[ 5 | TBT X _SPI_MOSI
o TBTXSPL CS 1 | | 1]cs B
6 1BT X ROM WP L ° S IW*(1®) CRITI CAL
TBT_X ROM HOLD L 7_| HOLD* (1 08)
GND EPAD
<t ()]
SNKO AC Coupl i ng
» oy DP_X_SNKO_M._C P<0> (2820 1|2 DP_X_SNKO_M__P<0>
10% 16V 0201
0. 1UF X5R. CERM
» oy DP_X_SNKO_M._C N<0> (2821 1|2 DP_X_SNKO_M__N<O>
10% 16V 0201
0. 1UF X5R. CERM
» oy DP_X _SNKO_M._C P<1> (2822 1|2 DP_X_SNKO_M__P<1>
10% 16V 0201
0. 1UF X5R. CERM
26 [y DP_X_SNKO_M._C N<1> C2823 1|2 DP_X_SNKO_M.__N<1>
10% 16V 0201
0. 1UF X5R. CERM
» o DP_X SNKO_M._C P<2> (2824 1|2 DP_X_SNKO_M__P<2>
10% 16V 0201
0. 1UF X5R. CERM
» oy DP_X_SNKO_M._C N<2> (2825 1|2 DP_X_SNKO_M__N<2>
10% 16V 0201
0. 1UF X5R. CERM
» oy DP_X_SNKO_M._C P<3> (2826 1|2 DP_X_SNKO_M__P<3>
10% 16V 0201
0. 1UF X5R. CERM
26 [y DP_X_SNKO_M._C N<3> C2827 1|2 DP_X_SNKO_M.__N<3>
10% 16V 0201
0. 1UF X5R. CERM
s gy DP_X_SNKO_AUXCH C P C2828 1|2 DP_X_SNKO_AUXCH P
10% 16V 0201
0. 1UF X5R. CERM
s gy DP_X_SNKO_AUXCH C N C2829 1|2 DP_X_SNKO_AUXCH N
10% 16V 0201
0. 1UF X5R. CERM
SNK1 AC Coupl ing
10 - DP_X_SNKL_M._C P<0> (2830 1|2 DP_X_SNK1_M__P<0>
10% 16V 0201
0. 1UF X5R. CERM
26 10 y—DP_X_SNK1_M__C N<0> C2831 1|2 DP_X_SNK1_M.__N<O>
10% 16V 0201
0. 1UF X5R. CERM
» oo DP_X SNKI_M._C P<1> (2832 1|2 DP_X _SNK1_M__P<1>
10% 16V 0201
0. 1UF X5R. CERM
» oy DP_X SNKL_ M._C N<1> (2833 1|2 DP_X_SNK1_M__N<1>
10% 16V 0201
O. 1UF X5R- CERM
» oo DP_X SNKI_M._C P<2> (2834 1|2 DP_X_SNK1_M__P<2>
10% 16V 0201
0. 1UF X5R. CERM
» oy DP_X _SNKL_ M._C N<2> (2835 1|2 DP_X_SNK1_M__N<2>
10% 16V 0201
0. 1UF X5R. CERM
» omy DP_X SNKL_ M._C P<3> (2836 1|2 DP_X_SNK1_M__P<3>
10% 16V 0201
0. 1UF X5R. CERM
» oy DP_X SNKL_ M._C N<3> (2837 1|2 DP_X_SNK1_M__N<3>
10% 16V 0201
0. 1UF X5R. CERM
s gy DP_X_SNK1_AUXCH C P C2838 1|2 DP_X_SNK1_AUXCH P
10% 16V 0201
0. 1UF X5R. CERM
s gy DP_X_SNK1_AUXCH C N C2839 1]|>2 DP_X_SNK1_AUXCH N
10% 16V 0201
0. 1UF X5R. CERM
 F00K, R2862 pp xa HPD % 28 2
5% 1I720W M- 201
 F00K, R2872 pp xB HPD % 3
5% 1I7Z20W M- 201
1 M, R2860  TBT XA LSTX
5% 1I7Z20W M- 201 _ _ 26 29
1M R2861
4 L V V \/25"0 17Z20W M- 201 TBT_XA_LSRX 26 29
1M R2870
— \/\/\/2500 I720W M- 201 IB_XB LSTX_ 2
M, R2871 BT XB LSRX_ 4 s

1720w M- 201

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

28

28

2 [T PCl E TBT X R2D P<0> Y23
2 [T PCIE TBT X R2D N<0O> Y22
2 I PCIE TBT X R2D P<1> 123
% [T PCIE TBT X R2D N<1> T22
2 [T PCIE TBT X R2D P<2> MP3
2 T PCIE TBT X R2D N<2> D2
2 [T PCIE TBT X R2D P<3> Ho3
2 [T PCIE TBT X R2D N<3> Hp2
15 [T PCl E CLK100M TBT_X N T19
10K PU ON CLOCKS PAGE 19 (0T TBT X CLKREQ L ACS
s _DP_X_SNKO_M__P<0> AB7
26 DP_X_SNKO_M__N<O> AC7
6 DP_X SNKO_M._P<1> AB9
26 DP_X_SNKO_M__N<1> AC9
6 DP_X _SNKO_M._P<2> AB11
26 DP X SNKO M. N<2> ACl1
6 _DP_X_SNKO_M._P<3> AB13
6 _DP_X_SNKO_M._N<3> AC13
s _DP_X_ SNKO _AUXCH_ P Y1l
26 DP_ X_ SNKO _AUXCH_ N W1
28 COUT—@ DP_X SNKO_HPD AA2
R28301 28 [T =DP_X_SNKO_DDC_CLK Y5
100K % 28 :DP_X_SNKO_DDC_DATA R4
5% @
Y s _DP_X _SNK1_M._P<0> AB15
2012 . DP_X_SNKI_M _N<O>  AC5
= s DP_X SNK1_M._P<1> AB17
6 DP_X SNK1 M. N<1> AC17
s _DP_X SNK1_M._P<2> AB19
6 DP_X _SNK1 M. N<2> AC19
s _DP_X_SNK1_M._P<3> AB21
* A s DP_X_SNKI_M._N<3>  AC21
RZ:?OBOJK]- 26 DP X SNK1 AUXCH P Y12
2l S . DP_X_SNKI_AUXCH N w2
201 5 DP_X_SNK1_HPD Y6
L 2 y-=DPP_X_SNK1_DDC_CLK Y8
- 2BLBOD :DP_X_SNKl_D[x:_DATA N4
1 DP_X SNK_RBI AS Y18

2
L 14K 1%

201 MF

PLACE_NEAR=U2800. Y18: 2MM

= 1/ 20W
R2850

72 28 [T JTAG TBT TDI Y4
72 28 [T JTAG TBT X TMS V4
72 28 [T JTAG TBT TCK T4
28 (OO} JTAG TBT TDO W
TBT X RBI AS H6
LAAN 2 TBT_X RSENSE  J6
T'|::221/ 20W5 4. (355!2 72 31 [T USBC_XA_DZR_P<2> Al5
BIEQCE_N&%%ggg 5|8 %I\/I\/I 0201 72 31 [T USBC XA D2R N<2> B15
- o 72 31 (OUT) USBC XA R2D C P<2> Al7
72 31 (OUT) USBC XA R2D C N<2> B17
72 31 (OUT) USBC XA R2D C P<1> A19
72 31 (OOT} USBC XA R2D C N<1> B19
GND_VOI D=TRUE 72 31 [T USBC XA D2R P<1> B21
20 CES DP XA AUXCH P 2 1 72 31 [T USBC XA D2R N<1> A21
-~ 00T 1ev 10% 0. 1UF DP_XA_AUXCH C P Y15
20 (B DP_XA AUXCH N 2 1 C2811 I DP_XA AUXCH C N W5
B A== T A 1L 2 USB_UPC XA P £20
S GND_VOI D=TRUE 28®@ USB UPC XA N D20
29 26 (OOT) TBT XA LSTX A5
29 26 [T TBT XA LSRX Ad
29 28 26 [T DP XA HPD v
TBT XA USB2 RBI AS H19
PLACE NEAR=U2800. H19: 2 AC23

R2854
499

1%

1/ 20W

201 2

s ¢r—BT_X_THERM D_P

USE NEAREST GND BALL

(AC22) FOR THERM D N

NC X———

AB23

V18
AC1

L15
N15

C23
c22

PCI E_RX0_P U2800 PCI E_TX0_P
PCI E_RXO_N TBT- AR- 4C- CNTRL PCI E_TXO_N
SYM1 OF 2
PCl E_RX1_P FCBGA PClE_TX1_P
PCI E_RX1_N PCIE_TX1_N

— = OM T_TABLE - =
CRI Tl CAL
PCI E_RX2_P PCIE_TX2_P
PCI E_RX2_N 9 PCIE_TX2_N
i1
PCI E_RX3_P o PCIE_TX3_P
PCI E_RX3_N PCIE_TX3_N
PCl E_REFCLK_100_IN_P
- - PERST*
PCl E_REFCLK_100_| N_N
PCl E_CLKREQ PClI E_RBI AS
_ DPSRC_M.O_P
DPSNKO_M.O_P =
- - DPSRC_ MLO_N
DPSNKO_M.O_N ==
DPSRC M.1_P
DPSNKO_M.1_P =T
- DPSRC_M.1_N
DPSNKO_M.1_N ==
DPSRC M.2_P
DPSNKO_M.2_P -
— e o DPSRC_M.2_N
DPSNKO_M.2_N 5 g ==
DPSRC M.3_P
DPSNKO_M.3_P g 5 = -
DPSRC M.3_N
DPSNKO_M.3_N a §
< DPSRC_AUX_P
DPSNKO_AUX_P = o —
= 7 o DPSRC_AUX_N
DPSNKO_AUX_N
DPSRC_HPD
DPSNKO_HPD =
DPSRC_RBI AS
DPSNKO_DDC_CLK =
DPSNKO_DDC_DATA GPI O 0
] GPIO 1
DPSNK1_M.0_P .
- - GPIO 2
DPSNK1_M.O_N
- = o GPIO 3
DPSNK1_M.1_P 5 GPIO 4
DPSNK1_M.1_N o GPIO 5
2 GPIO 6
DPSNK1_M.2_P .
i GPIO 7
DPSNK1_M.2_N H
GPIO 8
DPSNK1_M.3_P E POC_GPI O 0
DPSNKL_M.3_N « POC_GPI O 1
= o POC GPI O 2
DPSNK1_AUX_P 7 = ==
5 POC_GPI O 3
DPSNK1_AUX_N
== Q POC_GPI O 4
DPSNK1_HPD x POC_ GPI O 5
POC_GPI O 6
DPSNK1_DDC_CLK -0
DPSNK1_DDC_DATA TEST_EN
DPSNK_RBI AS TEST_PWR_GOOD
RESET*
DI XTAL_25 IN
™G XTAL_25_OUT
TCK M SC
00 EE_DI
EE_DO
RBI AS EE_CS*
RSENSE EE_CLK
PA RX1_P _ _ PB_RX1_P
PA_RX1_N PB_RX1_N
PA TX1_P PB_TX1_P
PA_TX1_N PB_TX1_N
PA_TX0_P PB_TX0_P
PA_TX0_N < 0 PB_TX0_N
PA RX0_P Ig g PB_RX0_P
PA_RX0_N T o PB_RX0_N
PA_DPSRC_AUX_P % PB_DPSRC_AUX_P
PA_DPSRC_AUX_N O PB_DPSRC_AUX_N
PA USB2 D P 'é PB_USB2_D P
PA_USB2_D N PB_USB2_D N
PA_LSTX PB_LSTX
PA_LSRX PB_LSRX
PA_DPSRC_HPD PB_DPSRC_HPD
PA_USB2_RBI AS | L PB_USB2_RBI AS
THERVDA MONDC_SVR
THERVDA
ATEST_P
PCl E_ATEST ATEST_N
TEST_EDM DEBUG USB2_ATEST
FUSE_VQPS_64 MONDC_DPSNK_0
FUSE_VQPS_128 MONDC_DPSNK_ 1
MONDC_Cl O 0
- = MONDC_DPSRC
MONDC _Cl O 1 =

V23 PO E_TBT X D2R C P<0> oo 28
V22 PCILE TBT X D2R C N<O> oD 2
P23 PO E TBT X D2R C P<1> oo 28
p22 PO E TBT X D2R C N<1> oo 28
K23 PClE TBT X D2R C P<2> oo 28
k22 PCIE_TBT_X_D2R C N<2> o
F23 PClE TBT X D2R C P<3> oo 28
F22 PClE TBT X D2R C N<3> oo 28
PLACE_NEAR=U2800. N16: 2MM
L4 PM PLT_RST_TBT_X_L am R2851
N6 TBT X PClE BI AS 15 V1K
MRV 1
Rz =DP_X_SRC M._P<0>  rpm v p -
— = S 201
Rl =DP X SRC M. N<O> oD 7
N2 =DP_X SRC M_P<1> oS 0
NI  =DP X SRC M. _N<1> oo 70
L2 =DP_X SRC M__P<2> oS 0
L1 =DP_X SRC M. _N<2> oo 70
32 =DP_X_SRC M._P<3> oS 0
J1 =DP X SRC M. N<3> oD 7
wo  =DP_X_SRC AUX_P - =PPIVS_TBE XS
Y19 = PLACE_NEAR= 1 1
DP_X_SRC_AUX_N D U2800. N6: 3. 8MV 5228K34 5228K35
GL__DP_XSRCHPD R2852 § S5t § 5t
NG 1/20wW M-_ 201 %/{ZZOW %/{ZZOW
DP_X_SRC _RBI AS 1 /\/\/\/Z—AL 5201 5201
UL |2C TBT_X_SDA o AK = L @
w2 12C TBT_X SCL T
Vi TBT X ROMWP_L 5
V2 =T1B _X_TMJ_CLK_QJT 28 —
B g =PP3V3_TEJ_X SX 4 s
Ve TBT_X_Cl O PLUG EVENT L @@ 2 IR2836 |1
YL TBT_X_HDM _DDC_DATA T = 22K 2837
Y2 TBT_X_HDM _DDC CLK oD 25 § /50w Sd
AAL =TBT X GPIO 8 Yanu ki 2201 %1
34 | 2C TBT XA INT_L .« m» |2
E2_ 12C TBT_XB_INT_L .- M
D4 TBT X RTD3_USB PWR EN QW) 2 22,30
W TBT_X_FORCE_PWR PU at PcH
F2__=TBT_X_BATLOWL am = not used
D2 PMSLP S3 L aM
—_— — _— 14 39 59 60 66 72 1R2827
F1 TBT X RTD3_Cl O PWR _EN N 28 3(I)DU at PCH 100K
EL »» TBT_X_TEST_EN § /50w
AB5 _TBT_X_TEST_PWR_GOOD IR2825 |2°™
| F4  USBC X_RESET_L am=»»  |'R2829 % 20 =
022 TBT X XTAL25MIN _ (rrys § 10 , %61
023 TBT_X_XTAL25M QUT __ rom 20 v
ABS  =UPC_X_SPI_MBL ., -; i =
AA =UPC X SPI_MSO o, | =
A8 =UPC X SPI _CS L 26 | To SPI Flash
AB4 =UPC X_SPI _CLK 2 _
B7 USBC _XB_D2R_P<2> QN 2 72
A7 USBC _XB_D2R_N<2> N 32 72
A9 USBC XB R2D C P<2> oo 32 72
B9 USBC XB R2D C N<2> oo 32 72
A1l USBC XB R2D C P<1> oo 32 72
Bll USBC XB R2D C N<1> oo 32 72
Al3 USBC_XB_DZ R_P<1> (TN 32 72
B13 USBC XB D2R N<1> (N 32 72 G\D_VA D=TRUE
2 30
Yie DP XB AUXCH C P 0 1UF 10% 16V 0201 = D
w6 DP_XB_AUXCH C N ' XoR- CERM
El9 USB_UPC XB_P ao chall% i e KON
D19 USB UPC XB N oy 2 0. TF o
— = G\D_VQO D=TRUE
B4 TBT XB LSTX OO 26 3
BS TBT XB LSRX (TN 26 30
(e DP XB HPD (TN 26 30
F19 TBT XB USB2 RBI AS
i, PLACE_NEAR=U2800. F19: 2MM
1 'R2853
A23 NC = 499 SYNC_MASTER=X362 SYNC_DATE=07/ 29/ 2015
B23 NG § 10w PAGE TITLE
E18 2%1 USB' C HI G I SPEED 1
P 05102265 |
WL3 = -
WL8 (j@ Apple I nc. REVISIO\Il 0.0
AB2 NOTI CE OF PROPRI ETARY PROPERTY: BRANCH —
THE | NFORVATI ON CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPLE | NC.
- THE POSESSOR AGREES TO THE FOLLOW NG PAGE
I TO MAI NTAIN THI S DOCUMENT | N CONFI DENCE
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Y
R6 PP3V3 TBT X LC
. . . .SOJRCED BY IN:ERNAL SW TCH. PPOVY TBT X DP VCCOP9_DP U2800 VCC3P3_LC | . I ) NTERNAL SW TCH
M N TLNE W DTFED. VCCOP9_DP F8 C2980 M N_LLNE W DTH=Q. 1800
M N_NECK_ W : vooopg_pp TBT- AR-4C- CNTRL  VECG3P3_SX PR3V TBT X oX FROM USB- G PORT. — 0. 1UF YT ACE 3y DT 0. 2000
1 1 1 1 1 1 1 VOLTAGE=0. 9V - T — 10% =9
C2930 [1C2931 [1C2932 [1C2933 [1C2934 |[1C2935 |1 (2936 15 opava TET X F Neeee EAMREPER ORG,
—|— 1. OUF —|— 1. OUF —4—1.0F —4—1.0UF —4—1.0UF —|—1.0UF ——1.0UF VCOOP9_DP SYM2 OF 2 VCC3P3_S0 = ’ O 2 ¥5R- CERM
—— 20% — 20% — 20% — 20% — 20% — 20% — 20% VCCOP9 DP FCBGA VWPNASTRE W DTH=0. 2000 0603 0201
2 SV 2 SV 2 SV 2 SV 2 SV 2 SV 2 SV - OM T TABLE VOG3P3A H9 . M N-NECK-W DTH=0. 2000 | TI CAL CRI Tl CA 1 981
0201- 1 0201- 1 0201- 1 0201- 1 0201- 1 0201- 1 0201- 1 VCCOP9_DP _ C2990 1| C2994 1| C2995 1 1.0 1AL 0. 1280HEN 2. 2UF
° ° ° ° vcooPo_ANA DPsRC - CRI TI CAL  voc3P3_svR | A2 1 C2991 1. 0UF —— T 47UF 47UF ' | é&_ ' 5 80%, =
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6ANP- 32V- 0. 00950HM -USB_UPC_XA Cj} Appl e | nc. 051- 02265
. = =PP20V_USBC XA VBUS 1 2" PP20V USBC XA VBUS E n = P LYY Y Ls USB_UPC XA F P — =USB_UPC_XA F_P_ RV
0603 /\/ # ———  PLACE NEARBLOO 15 DWW ’ NOTI CE OF P(FiGDRI ET 1009
F3010 CRITICAL s _=USB_UPC XA N 2 (Y Y Y Ls USB_UPC XA F N — “USB UPC XA E N ARY PROPERTY: BRANCH
6AVP- 32V- 0. 00950HM o AcE AR BASEETRIE — oD 20 PROPR ETARY PROPERTY OF APPLE | NG > 1T
w » =PP20V_USBC XB VBUS 1 2 _PP20V_USBC XB VBUS_E  TP_UPC_XB_SWD OLK___ TSP_UPC XB SVD OLK o MAINTA N TH S DOOLMENT | N G PG
. \_ o = FRE RS TRE T TP3090 11 Nor o rEpRELE e 30 OF 500
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PRI MARY ACE USB- C PORT CONTROLLER ( UPC) s

FDPC4044

PWR- CLI P- 33

\isz sz_j
NOSTUFF NOSTUFF
C31201 3 O 3 @ 1C3121
47005’; _ up < o o S ) N £1107%00PF
CER- X5R 2 ¢ ¢ 2 CER X5R
oy 0201 ) NCNC . 0201
FUSE 285 PP20V_USBC XA VBUS F
| £89959% page ! M N_LI NE_W DTH=0. 6000
AL M N_NECK_W DTH=0. 2000
VOLTAGE=20V _
.. _=PP20V_USBC XA VBUS . =PPHV_EXT_GSH < «
MAX 100uF TOTAL ON RAIL
1 C3101
UPC XA GATE1l
L TUF
—T1— 10%
; LPC_XA_GATE? 1 -SLIE-V8 BB 5688
0402 VOLTAGE=3.3V
- - PP3V3 UPC XA LDO ., &
. _=PP3V3RIV8 UPC XA =PP3V3_UPC XA SX .,  &RE3AF FRRAEH
 =EESVS_SOH LB A ! PP1V8_UPC XA LDOA M N_LI NE_W DTH=0. 2000
20 28 =PPHV_| NT_G3H oo o M N_NECK_W DTH=0. 2000
. PP1V8 UPC XA LDAOD VOLTAGES1 BV
CAP FOR PP 5V0 ON VR PAGE oo _=PPSV XA USBC T PPLVI UPC XA LDO BMVC '}\AAI\I\IT_NEI\CI:}E(_\\//WVDDTrﬁ%Z 2000
Y Y [ o| «lo|«a|« M N_LI NE W DTH=0. 2000 VALTAGE1. 8V 1
1(13§U1F00 2|2|0|8| ¢%|%&|l | £|5/5|¢| | 8 8|2 €] d CRITI CAL M NNEGKCW DTH=0. 2000 1(2:321u94 __%:_3417%9
— 1 1 =1. — 2. —— 20%
T, 8% 28S8S z2%¢% é 3 % % § 2 222 3 2 - S.:SO:IUIQS—— %JIEOS T, 8% 2 %\ZF:MX5R-1
2 CERM 0,000 iglal gl S gL o 5§ 9 25 9 — 20% — 20% 2 X5R- CERM 201
. regg EREE D = % 85 gg 3 2 G [z b L
Pkt R3183 ARB R3188 Bowi°ro-Ro Pk 5B APDcE! 8RR = & > £ 55 - 0201-1 0402 = =
=UPC XA |2C STRAP 2 2 oy USBC_X_POC_RESET ELL | VRESET PRI MARY ONLY CRI TI CAL i i
28 (OOT) =USBC XA RESET L F114 RESET* PRI MARY ONLY U3100 OM T_TABLE
TESTPO NTS MUST BE | TP UPC XA DBG UART TX B2 CD3215A10
5% 1/20W M 201 (EVEN I N PRCDUCTI ON) 72 GPl OL
1 i 2 R3108 | 2¢ uPC xA DBG CTL_SDA 0 20 2oggry—TBI X RIS U O PUR EN DO oo
/\/\/\/ 50 1/20W MF 201 T o o 2 29 @EDS;I %SFwT%CAﬁNﬁb(IDIBOA\L]JRICZCK) %ﬁ%m 30 28 26 LRI ) TBT_X_RTD3_USB_PWR _EN Gll |epr o3 ss|_H? UPC_XA_SS
USE GPl 08 FOR PO/ER GATE EN 26 26 (OOT) DP_XA HPD ClO | P ot L B10 OM T_TABLE
ON BANSURI DESI GNS " UPC_XA_HPD_RX E10 | el o5 % SENSEP A10 1 C3109
o g} UPC_XA_5V_EN GLO | Pl 0 2 SENSEN —— 0. 220F
a2 qr—=UPC_WAKE L D7 | epi o7 Lu HV_GATE1| B9 2 %3V
28 (OOT} UPC_XA_FAULT_L H6 | P o8 E HV_GATE2 A9 0201
2 [T UPC XA BUSPOWERZ F10 | BUSPOWERZ g =
M N_LI NE_W DTH=0. 5000
G\D, |, 2C ADDR UPC XA 12C ADDR F1 || 2c ADDR g c cc1l L9 USBC XA CC1 . CE> 6 1 M N_NECK_W DTH=0. 2000
R31021| ORI TICAL UPC XA R OSC & [R osC it c cc2| L10 USBC XA CC2 . (B 22 i MN_LINE W DTH=0. 5000
M N_NECK_W DTH=0. 2000
0 R3103! % 25 1 2C UPC XA DBG CTL_SCL E4 | DEBUG CTL1 < rRPD_G1| K9 USBC XA RPD Gl B 1C3114 |1 C3113 -
1/ 2§/FV/\(} %51!;5 % 29 28 | 2C_UPC_XA_DBG_CTL_SDA D5 DEBUG_CTLZ g O RPD_C-,2 K10 USBC_XA_RPD_@ @ 28 1 ZZOPF 1 ZZOPF
1M 02012 H2WS @y =12C UPC XA SDAL 01| 2_spat y | @ Cuse TP K6 USBC XA USB TOP P vy |2 20¢ |2 88
L2 BR300 JC XA UART RX. oz s 1 2015 g =12C UPC XA SCL1 02 |, 56 sa1 8 | & Cuss TN L6 _USBC XA_USB TOP_N s 21 1 0261 261
° = NEED 0.1% =1 2C_UPC_XA_I NT1_L Cl1 2¢ 1 ROt 2 - = =
1 £ 28 ]O .| RQL < c uss BP| K7 _USBC XA USB_BOT_P B 8 72 - -
i aaggy—=1 2C_UPC_XA_SDA2 A5 || 2C SDA2 o c uss BN L7 USBC XA USB BOT_N  p— 2 7
' 4 o =1 2C UPC XA SCL2 B5 || 2¢_scL2 0
TO SMC o 5C UPC XA INT2 L B8 | 20 | Rep* c_sauif K8 USBC XA SBUL a:m 3l
L am AR e glaclRre C saup| L8 USBC XA SBU2 oo
2 (T UPC XA SPI _CLK A3 |spl CLK
REABNRESY UPC SPI TO ROM = @@p— PG XA_SPI_MX 24 SPI_MOS Nc|_L11 P
FRONT . PORT: 2 y—UPC_XA_SPI_M SO A4 |SPl M SO | NCor GNDto dissipate heat
GROUND UPC SPI » o UPC XA_SPI_CS L 83 | sp1 S5 L
70 TP_UPC XA SWDO DATA F4 | swb DATA
70 TP _UPC XA SWO CLK A | sw CLK
20 20 28 _UPC XA UART_RX F2 UART_RX
30 28 (OOT) UPC XA UART TX E2 | uaRT TX PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
26 I BT_XA_LSTX L4 | sx_RoP é 13250304 2 CAP, CER, X5R, 0. 22UF, 20% 6. 3V, 0201 C3109, C3209 ACE SS CAP: A B
K4
2 1 BLXA_LSRX LSX_P2R K 13250390 2 CAP, CER, X5R, 0. 47UF, 10% 6. 3V, 0201 C3109, C3209 ACE_SS CAP: Q0
: : BLB =USB_ UPC XA F P L5 |usB RP P a
Add QU on support page & CMC & g =USB_UPC XA F_N KS |usB_RP_N
for ridgel ess design : : - -
@-—nmnonnaae @ DP_XA_AUXCH_P 31| pux P
DP_XA AUXCH N J2 | AUX_N
» =PP3V3_UPC XA AUX } UPC_XA_DBGL L2 | pesuct
. . 28 LB UPC_XA_DBG2 K2 | DEBUG2
F’(L)JF]t a_P(F)’g}/?%_S4 i f conveni ent 1R3110 ’s UPC XA DBG3 L3 | pesus
O herwl se PU to PP3V3_UPC XA LDO § TO0K 28@ UPC_XA_DBGA <] —p
5% E
1/ 20W
NF
5201
26@ * SYNC_MASTER=E85- REF SYNC_DATE=06/ 17/ 2015
Eo—* PAGE T TLE —
1OOK DRAW NG NUVMBER Sl ZE
50% = 051- 02265 | D
2/ 20w Appl e I nc.
¥ UPC XA RESET ® REVISTN 1.0.0
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CRI Tl CAL

SECONDARY ACE USB- C PORT CONTROLLER ( UPC) )

PWR- CLI P- 33

e =

&L vl 1l _j
NOSTUFF NOSTUFF
C3220 1 O 3 @ 1 C3221
47005'; — Lp < op o T 0 — £11070/00PF
10% 5%
CER- X5R 2 I 'S 2 CER X5R
0201 NCNC 0201

- FUSE ' bpoov usee xB vBUS F
| 89959M page ! M N_LI NE_W DTH=0. 6000
M N_NECK_W DTH=0. 2000 “PPHV EXT G3H .
. =PP20V USBC XB VBUS VOLTAGE=20V . MAX 100uF TOTAL ON RAI L
1 C3201 UPC XB_GATE1
—— 1UF UPC XB GATE2
i UL JLRLIE-VY BFEER: 5688
0402 . PP3V3_UPC XB LDO 2 ¢ s VOLTAG33V
= _ YOUT 3V3 FOR R| DGE
= PP3VIRIVE_UPC XB _Ppsvsﬁzzgéxiﬁixxglm h Ftol?ATNI EI kIJ,I:U\?\!EBTI-hO 2000
»_=PP3V3_G3H_UPC XB o = = = M N-RECK-W DTH=0. 2000
PP1V8 UPC XB LDCOD
= L 4
7o 22 ZPPHV_| NT_GSH 99 M N LINE wDTH=0. 2000 |1 C3206
—PP5V XB USBC PP1V1 UPC XB LDO BMC M N-RECK-W BTH=00 2000 L 6~ 47 UF
) CAP FOR PP_5V0 ON VR PAGE CRITT CAL CRI Tl cAL M N-ketk-W BFHES: 5868 B _Z A
— %OOO/UF <|m oA | <[ <[ I I m|X I m X LLl . %OO/OUF 1 UF . gdo/z UF
d m 30 A —— 10 A =
2 ey 5288 LI 4 2332 6 5 68 28 2 2 Sep! ; 8% 2 SR cer
0402 R R R s R . B s B o B 6 S > > > | 8 [ B I | I 0201-1 CER 0201
o Qo o [ e el a =z > 8 | | 8 0402
= teee " s~ 3g 88 8 =
- o > - — — -
2 2s__USBC X_POC RESET E11 | \RESET CRI Tl CAL
33 :USBC_XB_RESET_L Fl]O RESET* USZOO oM T_TABLE
TESTPO NTS MUST BE ,, TP UPC XB DBG UART TX B2 | ap1 oo CD3215A10
PR EVEN | N PRODUGTH ON) »_TP_UPC_XB_DBG UART_RX @ | eriar BCA
USE GPl 2 FOR USB- C ANALOG AUDI O SUPPORT 29 28 2 @ TBT_X_RT[ng_CISO_Pm_EN — Pl 2 C SS
. TBT X RT USB P EN Gll |ep B sg| H7 UPC XB
\ ON DESI GNS W THOUT AN AUDI O JACK CONNECTOR 29 28 26 @ AN _ ) \_
BUtE B3208 ANB R3288 BowWAro&o PR BB APbcf BEREES USE GPl 038 FOR POVER GATE EN 26 (00T} DP_XB_HPD ClO | P ot L B10 OM T_TABLE
ON BANSURI DESI GNS »g UPC XB HPD RX E10 GPI 5 % SENSEP A10 1 C3209
=UPC XB | 2C STRAP 28 T} UPC XB 5V _EN GLO | &Pl o6 g SENSEN — 90.%22UF
a1 20 gm—=UPC_WAKE L D7 | epi o7 Lu HV_GATE1| B9 2 %3V
1M R3209 28 UPC XB FAULT L H6 | cpI o8 > HV_GATE2| A9 SR
LAAN 2 S 1
5% 1/ 20W MIZZSMUPC X8 DBG CTL_SCL % 28T UPC_XB_BUSPQ/\ERZ F10 | BUSPOWNERZ g —
1A An,2.R8208 |2c UPC XB DBG CTL_SDA w__NC_UPC_XB_| 2C_ADDR F1 |} 2¢_ADDR g c ool L9 USBC XB_CCl — T M AKLNE W DTHEO. 3500
5% 1/20W M 201 CRI TI CAL UPC XB R OSC & [R osC A c ccz| L10 USBC XB _CC2 ° B 2 M N_LI NE_W DTH=0. 3500
M N_NECK_W DTH=0. 2000
R3203! 2 1 2C UPC XB DBG CTL_SCL E4 | DEBUG CTL1 2 reD G1| K9 USBC XB_RPD Gl D = 1C3214 1C3213 -
%5152 »_1 2C UPC_XB _DBG CTL_SDA D5 | DEBUG CTL2 21 RPD_G2| K10 USBC XB RPD & a>»  —— 520PF —— 220PF
P A - : 50V 50V
TP » gy =12C UPC XB SDAIL DL || 2¢_sDA1L N c use TP K6 USBC XB USB TOP P g~ = 7 2 88 ‘8o
1M . R3205 \EED 0 107 s cary—=1 2C_UPC_XB SCL1 D2 || 2¢_sct1 B | & Cuss TN L6 USBC XB_USB TP N ry=r L 1
1 2 oL UPC XA UART TX 2 2 L s qr}—=12C_UPC XB_I NT1_L Cly{12C_1 RQL* 2 cuss Pl KI_USBC XB USB BOT P (g0 i
T e gry=12C UPC_XB_SDA2 AS || 2C_SDA2 O c use BN L7 USBC XB USB_BOT_N P e
- oswe | D f|| SC_UEC_;ég_I NT§ L w2502 i c_sauif K8 USBC XB_SBUL D »
S 2= = = = = gl2cir c sl L8 USBC XB SBUZ o
2 qor—UPC_XB_SPlI _CLK A3 | splCLK
REABNRESY UPC SPI TO ROM 2 m— PG XB_SPl_MX 24 SPI_MOS Nc|_L11 >
FRONT . PORT: 2rmy—UPC_XB_SPI _M SO A4 ISPl M SO ] NCor G\Dto dissipate heat
GROUND UPC SPI s UPC XB_SPL_CS L 83 | sp1 S5 L
70 TP_UPC XB_SWD DATA F4 | Sswb DATA
28 TP_UPC XB SWD CLK A | sw CLK
CRL T L 30 29 28 UPC_XA_UART_TX F2 UART _RX
90- 07 1A 29 28 (OOT} UPC_XA_UART_RX E2 UART TX
BCHcE oy TBT_XB_LSTX L4 | Lsx_rop -
2 (gry—=USB_UPC_XB P 1 4 p| ACE_NEAR=U3200.15: 5mm 26 qoor}— 1 BT_XB_LSRX K4 [Lsx P2R g
— »2USB UPC XB F P L5 |usB RP P Q
2 (gy—=USB_UPC_XB N 2 (Y Y Y Ls PL ACE_NEAR=113200. K5: 5nm 2USB UPC XB F N KS |usB RPN
DP_XB_AUXCH_P 31| aux_p
DP_XB AUXCH N J2 | AUX_N
».=PP3V3_UPC_XB AUX % B ldgg ;(g gggzl 2 eBLGL
28
Utp PP3V3 S4 if i ent o . AD_
E}?Befﬁ)’ggt PU toI PP;)/;VEEICGQA LDO 'R3210 o g— PG XB DBGS =~ | DEBUGS
_UPC_XA_ 100K 26 cary—UPC_XB_DBGA K3 | DEBUGA
§ 2/%0w
NF
5201
Xe:m ’
* B .
1 SYNC_MASTER=E85- REF SYNC DATE=06/ 17/ 2015
RSJ?O](-)]K r PAGE TTTLE -
2B S L USB- C PORT CONTROLLER B
M-
201 DRAW NG NUNVBER ST ZE
2 UPC XB_RESET _ I I 051-02265 | D
A1 PIN D6 | S _UNDOCUVENTED RESET Appl e | nc.
= CAN GROUND PI'ND6 | N PRODUCTI ON REVI ST ON
® 1.0.0
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FOR POR, VERIFY 20% TOLERANCE ON 0. 22UF AC COUPLI NG CAP IS K
M N_LI NE_W DTH=0. 2000 OM T
M N_NECK_W DTH=0. 1000 L3300 M N[INIE(I\:IE:W DTH=0. 1200
HORT PLACE VBUS CAP NEAR EACH VBUS PI N
2 _ PP20V_USBC XA VBUS 23\/\/\ 1 PPQ0V_USBC XA _VBUG CONN o ¢ BYPASS=13300.Ag&: : 2MM BYPASS=J3300. A59: : 2M
BYPASS=J3300. A5B: : 2MVL BYPASS=J3300. A5P: : 2MV
CRITICAL « NOSTUFF VAX DRRNE 12 MOHM 1CRI TCI’) (%L 1C(I%I3 TCI’) gﬁ\-L 1CRI TCI’) (S?%L 1CRI TCI’) ggL
D3300.) C3304: " C3309:
AN 1TUF —L 1TUF —L — 0, 01UF  —0.01UF ——0, 01UF ——0. 01UF PART NUMBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
o 10% —T1— 10% —T1— 25V 25V 25V 25V
NSREOFAONX_G™ NG N 2 X3R. CERM 2 X3R. CERM 2 X3R. CERM 2 X3R. CERM 377500017 4 | TVS DI ODE, 1LI NE, Bl DI R, 3. SAB3{308/, DEAN9, D3408, D3UOICRI Tl CAL
402 402
i i i ® ° AYPASS=13300. AG 2MML - BYPASS=13300. AG7: : 2MM
BYPASS=J3300. AB: . 2N BYPASS=33300. ABP: : 2MM
CRITICAL " [CRITICAL | CRITICAL | CRITI CAL
1C3306 |1 C3307 |1C3308 |1 (3305
—0.01UF —0.01UF —/—0.01UF _1 g 01UF
—— 10% —- 10% —— 10% — Y,
TEEE T BhE T B |2 gy
= = = = G\D_VO D=TRUE
G\D_VO D=TRUE
2 20 (oo XA _D2R P<1> R3374 0 1 pp,2 +USBC XA D2R_CONN _P<1> » USBC XA R2D P<1> po1 g avign0 220 1|12 CG3370 USBC_XA_R2D_C P<1> 2 7
1B 2 20 o USBC_XA D2R Nel> R3370 0 AN 2 o e USBC_XA D2R_CONN_N<1> = USBC_XA R2D N<1> n201 550580 22UF 1| [2 C337T USBC XA R2D C N<1> o as = TBT_TXD
QD VO D:TRUE% 1/20W M- 0201 (ﬁl H é%BI\;Ia %‘q X5R- CERM
- CRLTI QAL %?I T] CAL Rvl ke a UE GND_VO D=TRUE
QOVAEIRE |, 5| Smoe D310 L2 2L pe311
ESD101- B1- 02ELS ESD101. B1- 02ELS ¢ ESDLOL- BL-02ELS N/, 3/ ESDIOL- BL-02ELS
0201- TH CKSTNCL 0201- THI CKSTNCL /\ /\
Ji 1
1 1
1 1 CRI Tl CAL = =
bF_HPD s o> USBC XA_SBU2 ROPT- USBG PCR- J130 USBC_XA_CCl_CONN ., el
$BU2 (RFLR) SYM1 OF 2
9 | coNNL_RX1+ PORT A CONNL_TX1+| 25
8 | CONN1_RX1- CONNL_TX1- | 24
514- 00062
e 19 | CONNI_VBUSO CONN1_VBUS3| 26 ¢
Dt/ D- 2 (TS USBC XA USB DBG BOT N . ® (NO LANE REVERSALS ALLOWED.) * . USBC XA USB DBG TOP P@ ’s
BOTTOM 28 LB USBC XA USB DBG BOT P . 41 | coNNL_RFU2 CONNL_cc1| 36 . USBC XA USB DBG TOP N@ 28 D+ D TOP
o2 _USBC_XA_CC2_CONN 39 | conNL_D2- CONNL_DL+ 43 USBC XA_SBUL N
* 38 | conn_D2+ CONNL_D1- | 42 <0
OM T_TABLE 0P AUX P
2 2 ==
e, o emen wnon oo mio Lo o ovwaln | owrves | | (e
-B1- -B1- 3 a CRI TI CAL CRI TI CAL CRITICAL 2 2 CRITI CAL
ESD112- B1- 02ELS ESD112- B1- 02ELS 5.5V-6. 2PF 5.5V-6. 2PF 2 2
0201- THI CKSTNCL 0201- TH CKSTNCL 0201- THI CKSTNCL 0201- THI CKSTNCL . 22 | cONNL_VBUSL CONNL_VBUS4| 27 4 D3309 D3316 D3312 D3313
1 1 5.5V-6. 2PF %é ,\ %é 5.5V-6. 2PF ESD112- B1- 02ELS ESD112- B1- 02ELS
1 1 0201- THI CKSTNCL 0201- THI CKSTNCL 0201- THI CKSTNCL 0201- THI CKSTNCL
= = 21 | CONNL_TX2- CONNL_RX2- | © 1 1 1 1
= = 20 | conn_Tx2+ CONN1_Rx2+| 4 1 L
GN\D_VO D=TRUE = = GN\D VO D=TRUE -
2 2 ry—USBC XA _R2D_C N<2> Q3372 21|10 22UF 10% 6 av 0201 2 USBC_XA_R2D_N<2> . 23 |CONNL_VBUS2 CONNL_VBUSS5| 37 ldggg ﬁ B%S CO\IH I;I:%z 5333;9 8 1’\/\/\/5 5% 1/ 20W MF 0201 ngg ﬁ B%S [F\,Izgz D = 72 TBT RX1
TBT_TX1 USBC_XA_R2D C P<2> C3373 2|1 R RN BC XA R2D P<2> . VIV |V e — [Oor 2 72 -
o X6R CERM ~ ORI TI CAL I CAL @D SHLD CRI TI CAL CRI TI CAL G\D_VO D=TRUE
G\D_VO D=TRUE G\D VO Gk s &%_vo TRUE GND_VOD=TRUE |, ,| GND_VOD=TRUE
D3306 D3307 D3314 D3315
ESD101- B1- 02ELS %é ,\ %é ESD101- B1- 02ELS ESD101- B1- 02ELS %é ,\ %é ESD101- B1- 02ELS
0201- TH CKSTNCL 0201- THI CKSTNCL 0201- TH CKSTNCL 0201- THI CKSTNCL
11 = 11
CRI T1 CAL CRI Tl CAL
R3350 R3360
1000HM 20% 24V- 0. 3A 1000HM 20% 24V- 0. 3A
0603 0603
1 W 1 W
| CAL | CAL
B350 8360
DMI5015LFDF DMI5015LFDF
~ UDFN202- 6 ~ UDFN202- 6
. USBC XA CCI_CONN_, . = < e ! USBC XA CCl (s 20 = . USBC XA CC2_CONN_, . = < e ! USBC_XA_CC2 (g =0
R3352! o [ oAl ] R3362! o [ oAl ]
C33521 4. 02K 1 === C3362 1 4. 02K 1 ===
680PF —— 1/ 20W % 680PF —— 1/ 20W %
%ggfo N VF ™ =PPBUS _G3H 3 3 52 oo %ggfo T V= ) =PPBUS _G3H 3 3 52 oo
7RG | SAVE coIA RigeL R G " R3goL
o SAVE CCIA G1 AN 2 SAVE_CC2A 4 o SAVE CQ2A G1 2
T K 5% 5%
sz , ki
GDZ5V6LP3  /\" 5.6V e 201 CDZ5VELP3 . 201 DESI G\: X502/ M_.B CATZ
DFN0201 A > 351 DFN0201 AT 8 |3 LAST CHANGE: Mon Aug 8 12:54:34 2016
2 >
¢—=AVE CCIA B 2 (7 > NSS60101DMT | SAVE coon B s (17 > 3L PAGE T TTE
1
R3353 : R3363! e USB- C CONNECTOR A
-1/ 2(1)‘\3//\(7% 4. 9915 % DRAW NG NUVBER STZE
o = 1 203 L (f} Appl e | nc. 051- 02265 | D
2012 REVI SI ON
1 e 1.0.0
- = NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
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PROPRI ETARY PROPERTY OF APPLE | NC.
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TBT_RXO

DP_HPD
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SKYLAKE PCH SO " SMBUS 0" CONNECTI ONS SMC SMBus "0" SO Connecti ons SMC SMBus "5" G3H Connecti ons
64 63 60 59 54 49 46 45 42 gg PP3V3 SO 64 63 60 59 54 49 46 45 42 gg PP3V3 SO 68 60 53 52 51 47 42 41 %g %8 PP3V3 (BH l_
1 1 1 1 1 1
SKYLAKE PCH R53019< 5?301 SMC R5§509< 5503K51 Internal DP SMC R5§8O9< 5503K81 Battery Charger
% % ' % 0.0 J8300 ' 5% 50./0
U0500 1/28\/@% ; 2/%0w Us000 1/28\/@% ; 2/%0w See Tabl Us000 1/20W§ ; 1/ 20W | SL6259 - U7000
( MASTER) 201, |,%01 ( MASTER) 201 5 , %01 (See Table) ( MASTER) 201, [ |,%01 (Wite: 0x12 Read: 0x13)
1z oMBUS PCH CLK 0 SVBUS SMC 0 SO_SCL ° — =12C TCON SCL 66 » oVMBUS SMC 5 G3H SCL . oo — =SMB_SMC CHGR SCL 53
MAKE BASE=TRUE MAKE BASE=TRUE™ — MAKE BASE=TRUE —
1z SVMBUS PCH DATA 50 SVBUS _SMC 0__SO_SDA — =12C TCON_SDA 66 SMBUS SMC 5 G3H SDA oo — =SMB_SMC CHGR SDA 53
MAKE BASE=TRUE “MAKE_BASE=TRUE- — ¢ — MAKE BASE=TRUE —
| || 30 SMBUS SMC 5 G3_SCL — I
30 SMBUS _SMC 5 G3_SDA E
|| Battery
J7050
Battery (See Tabl e)
Bat t Ma - (Wite: 0x16 Read: 0x17 —
attery nager (Wite: Ox ea x17) $ — —SVBUS BATT SCL .
° — =SVBUS BATT_SDA 52
BANJO PM C
U7600
(VWRI TE: 0X__ READ. 0X_)
— =SMBUS_SMC PM C_SCL 60
— =SMBUS_SMC PM C_SDA 60
SMC SMBus "2" S3 Connecti ons SMC SMBus "3" SO Connecti ons
64 63 60 59 54 49 46 45 42 gg PP3V3 SO l_
S'VC SVC R53901 1R5391 Tr aCkpad
2. OI0< 20. OK 14802
Us000 Us000 1/2§/Fv/\(7§ § I:\SL/{:/Ozow Wite Ox90 Read: OxOL
( MASTER) ( MASTER) 201, 2201 (Wite: 0x90 Read: Ox91)
NC _SMBUS SMC 2 SCL SMBUS SMC 3 SO0_SCL . ° — =12C TPAD SCL 38
VARE_BASE=TRUE NO_TEST=1 MAKE BASE=TRUE —
NC _SMBUS SMC 2 SDA SMBUS SMC 3 SO0_SDA ° — =12C TPAD_SDA a8
BASES > TEST= NAKE_BASE=TROE —
30 SMBUS SMC 2 SCL T 30 SMBUS _SMC 3 SCL I

s SMBUS_SMC_2_SDA

s SVMBUS_SMC_3_SDA

LYNX PO NT LP SO "SM.i nk 0"

64 63 60 59 54 49 46 45 42 gg PP3V3 SO

R5310?
LYNX PO NT LP 5 2K
U0500 y 28632 §
( MASTER) 201 5
13 SM. PCH 0 CLK
VAKE BASE=TROE
s SML PCH 0 DATA
VAKE BASE=TROE
|

Connecti ons

'R5311
8. 2K
5%

1/ 20W
MF
2201

SMC SMBus " 1"
64 63 60 59 54 49 46 45 42 gg PP3V3 SO
R5360*
SMe 2. 0K
U5000 1/ 20w % §
( MASTER) 201 5

s OVBUS SMC 1_SO_SCL

'R5361
2. 0K

5%
1/ 20W
VE

2201

SO0 Connecti ons

CPU, Mem Anbient,
Fi nst ack Prox

TMP513: U5870
(Wite: 0x98 Read: 0x99)

=1 2C_CPUTHVENS_SCL

MAKE_BASE=TRUE
s SMBUS SMC 1 SO0_SDA

=1 2C_CPUTHVENS_SDA

MAKE_BASE=TRUE

LYNX

PO NT LP SO "SM.i nk 1"

LYNX PO NT LP
Uo0500

(Wite: 0x88 Read: 0x89)
3 SM._PCH 1_CLK

Connecti ons

46

46

SMC SMBUS " 4"

G3H CONNECTI ONS

ALS
J8500

(Wite: 0x72 Read 0x73)

| 2C ALS_SCL

| 2C ALS SDA

66

66

68 60 53 52 51 47 42 41 %g %8 PP3V3 (BH
R5320°! 1R5321 ['R5322
SMmC 20K 2. 0K 10K USB- C PORT CONTROLLER XA
U000 1/28632 § 2/%0w § 256w CD3215A (ACE) - U3100
( MASTER) 2(“)’52 25’51 Z%QLF (WRI TE: 0X__ READ. 0X_ )
s SMBUS SMC 4 G3_SCL )\ o — =12C UPC XA SCL2 28 20
MAKE_BASE=TRUE —
s SMBUS SMC 4 G3_SDA )\ . — =12C UPC XA SDA2 28 29
MAKE_BASE=TRUE —
50 26 SMC_USBC | NT_L oo — =12C UPC XA INT2 L 2
VAKE BASE=TRUE —

TEMP SENSOR
Charger, WFI

TMP421: U5800
(WRI TE: 0X54 READ 0X55)

=1 2C THMSNS SCL

s SML_PCH 1_DATA

=1 2C THVMSNS SDA

SMLink 1 is slave port to
access PCH.

42 46

42 46

USB- C PORT CONTROLLER XB

CD3215A (ACE) - U3200
(WRITE: OX__ READ: 0OX_ )

=1 2C UPC XB SCL2? 30
=1 2C UPC XB_SDA2 30
=12C UPC XB INT2 L

TEMP_SENSOR
TBT, T/ 0
TMP421: U5810

(WRI TE: 0X3C READ 0X3D)

=1 2C THWMSNS SCL

=1 2C THVSNS SDA

42 46

42 46

DESI G\ X502/ MLB_CATZ

LAST CHANGE: Thu Aug 4 21:00:42 2016
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8 7

6

5

3

CPU Hi gh Side Current Sense (| COR)

I NA21X PARTS HAVE M NOR LEAKAGE PATH FROM | NPUTS TO QUTPUT WHEN UNPOWERED.
PULL- DOMWN RESI STERS ON | NA QUTPUTS BLEED OFF THE LEAKAGE CURRENT TO PREVENT

SI GNAL  PUMP- UP.

PBUS Vol t age Sense & Enabl e (VPOR)

GAIN: 50X, EDP: 9.5 A Gain: 0.167x CRI T1 CAL
Rsense: 0.003 (R5400) Vnomi nal : 12.6 V, Range: 19.7 V
VSENSE: 28.5 M/, RANGE: 21.3 A 72 69 67 64 63 a5 44 a3 a1 _PP3V3_S4 SMC ADC: 2 - D341%8C:Z
SMC ADC: 05 1 C5401 SOT- 963
j — 05, 1UF N-CHANNEL | 6 PBUSVSENS EN L
18 Enabl es PBUS VSense
PPBUS G3H CPU vr ? 2361 PLACE_NEAR=U5000. C3: 5. 2MM vraer when S (- 1
557 58 85 8 —a- _ U5400 BYPASS=U5400. 3: 2: 5MV R5409 == Ro482
CRI TI CAL PLACE_NEAR=U5400. 5: 10MV | NA213 1K PBUSVSENSE EN G 1OOI0<
Rg4o%:(3) 214, | SNS HS COVPUTI NG N5 || v scto our L6 QQUHL _1 QUT 1,\/\/\/2 +oMC_CPU HI _| SENSE oo + 4 I w15 1/ z(i)/Fv/{}%
: 50X 1% 2015
NO_XNET_CONNECTI ON=1 1% 1 1/ 20W 1 PLACE_NEAR=U5000. G2: 5MV
e §_,46 L SNS_HS_COVPUTING P4line o 1 ca REFH—s |i355K405 e _ESﬁJQQ I 3 PBUS_SO_VSENSE
11 3 PLACE_NEAR=U5400. 4: 10MV D § 5%, T, 1% = S
w55 g 5 —eLPBUS G3H ~ 5 o201 X\h:80 ﬁ; R5488"
PLACE_NEAR=U5000. C3: 6. 2MM 12 0 58 63 60 56 5 50 i3 __PPBUS_GBH 1 &2 PBUS SO_VSENSE IN ol 217 ‘ﬁt},%
PLACE_NEAR=U5400. 6: 5MM s 1/ 20W
= = GND SMC AVSS s 10 , 201, Rt hevenin = 4573 Chns
40 41 43 44 45 ®
P- CHANNEL o o SMC PBUS VSENSE o -
R54811 PLACE_NEAR=U5000. @: 5. 1MV
100K R5489") |1 5489
1/ 20W 5. 49K s L 0 220F
2t wally S T,
2015 0361
° PBUSVSENS EN L_DI V o OND SMC_AVSS 30 40 41 43 44 45
PLACE_NEAR=U5000. G2: 5. 7MM
DC I n Vol tage Sense & Enabl e (VDOR)
Gai n: 0.148x CRI T1 CAL
Vnomi nal : 16.5 V, Range: 22.29 V
. 490
SMC ADC: 0 NTUDG LR9CZ
SOT- 963
NCHANNEL |6 DCINVSENS EN L
G3Pus? wreh"alpMegent. S
(E} R5492!
o > DO NVSENSE_EN ol 20%%
s 1/ 20W
201, PLACE_NEAR=U5000. G4: 5MV
SSD NAND CURRENT SENSE (1 HNC) I 3 DO N S5_VSENSE
GAIN: 500X. EDP: 0.9 A = S
RSENSE: 0. 005 (R5420) ... PP3V3 S4 XV\BS,\A}QO ('i:% R5498!
VSENSE: 22.5 \Y YA RANGE: 1.42 A SNS I SSD YES 6 =Ppm N (BH SNS 1 % 2 Ppml N (ELO)H VSNS I N _G !_B 27 4:]_!;})
SMC AD: 12 1 C542 s 1/ 20W
SNS_| _SSD: YES ™ — 0. 1UF 25’52 Rt hevenin = 4573 Ohns
" , BV PLACE_NEAR=US000. D4: 5MV ° . SMC DI N VSENSE
o _qPPBUS_G3H_SSD U5420 0301 SNS_I_SSD: YES ) — o oD
CRI TI CAL PLACE NEAR=US420. 5 10MM BYPASS=U5420. 3: 2: 5MM R5429 R5491 PLACE_NEAR=U5000. G4: 5MV
1l 3 N . I NA211 4. 53K2 69. 8K R54991 1
R5420 | SNS_HS _SSD_N 5] N scro  ouT |6 |1 SNS_SSD_| QUT 1 SMC_SSD_| SENSE o - 1% C5499
0. 005 500X SNS | _SSD: YES 13% SNS_|_SSD: YES 120 4538 5 —- 0. 220F
NO_XNET_CONNECTI ON=1 1% | SNS HS SSD P oA V2W |y (EAD ' 201 5 . 2(1)\,/{;2 —— 9%,
N - ]'\./}:N a 4 | N+ REFl—. R5425 2'\6':1 ZB/E 2 X5R
0612-5 oI _ CRI Tl CAL 105K — 90.%22UF 2 0201
PPBUS G3H PLACE_NEAR=L5420. 4: 10MM GN\D § 1750w 2 8.3V . PDCI NVSENS_EN_L_DI V & _G\D_SMC_AVSS %0 40 41 49 44 a5
CHRRE —> ~ 5 0201
5201
PLACE_NEAR=U5420. 6: 5MM PLACE_NEAR=U5000. D4: 5MV PLACE_REARELE000. G1: ShM
- - GN\ND_SMC_AVSS 30 40 41 43 44 45
Charger (BMON) Current Sense (| PBR) DC-IN (AMON) Current Sense (I DOR)
Charger Gain: 36x, EDP: 8 A Charger Gain: 20x, EDP: 4.6 A
LCD BACKLI GHT CURRENT SENSE (| BLR) RSENSE: 0.005 (R7160) RSENSE: 0.010 (R7120)
GAIN: 100X. EDP: 0.9 A SMC ADC: 03 SMC ADC: 01
Rsense: 0.025 (R7700)
\S/f/[E:Ni[E) i; 5 W, RANGE: 0.55 A 72 69 67 64 63 45 44 43 41 PP3V3_+4 SNS | BLC YES
' 1 %:512&5: PLACE_NEAR=U5000. GL: 5MM PLACE_NEAR=U5000. G3: 5MV
SNS | BLCY! —
- = L 5 ;{é\z e PLACE_NEAR=U5000. H2: 5M R?()‘%)‘?(S 6155,4??8
XSR SNS | _BLC: YES s [ CHGR_BVON LAAN2 ¢ SMC BMON I SENSE  yomy > > CHGR_AMON 1 AA2_SMC DOIN I SENSE gy
U5450 BYPASS=U5450. 3: 2: 5MV R5459 120w 1726w
s > | SNS_LCDBKLT_N . sl | S our ISNS LCDBKIT 1 oUT 1% 3% SMc LCOBKLT_ I SENSE rm o ® 105438 X 105439
100X SNS|I _BLC: YESNS | _BLC: YES % %I\SISZ[IS BLC: YES —— 3300PF —— 2200PF
s [ry—| SNS_LCDBKLT_P . 4|\ e rerll{ ['R5455 CRI TI CAL )% 1 2 7% CERM 2 X7k CERM
CRI Tl CAL 15K 1 C5455 201 L 0.,22UF 0201 | 0201 |
Co451 1 1 Ch452 o 201 2 &Y 0201
.30 2PF 3. 5PE 0201 GN\ND_SMC_AVSS 40 41 43 aa 45 GN\ND_SMC_AVSS 30 40 41 43 a4 45
3 ; 2 | PLACE_NEAR=U5450. 6: 5MM PLACE_NEAR=U5000. H2: 5MVI
0201 0201 - - - GN\ND_SMC_AVSS 30 40 41 43 44 45
TRACKPAD ACTUATOR X239 CURRENT SENSE (| TAR)
GAIN: 200X. EDP: 0.9 A PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
RSENSE: 0. 002 (R5460) :
VSENSE 22.5 MW, 6 A e 6 o s 4 ae us o PP3V3 S NS | TPAD. YES 11750008 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5429 SNS | _SSD: NO
SMC AD: 4 1 C546 ' 11750008 RES, MTL FLI M 100K, 1/ 16W 0201, SMD, LF C5459 SNS | _BLC: NO
SNS_| _TPAD: ¥ES —— O, LUF 11750008 RES, MIL FLI M 100K, 1/ 16W 0201, SVD, LF C5469 SNS | _TPAD: NO
" , 10V PLACE_NEAR=U5000. C2: 5MV
X5R- CERM .
o PPBUS G3H TPAD U5460 0201 N SNS_I _TPAD: YES DESI G\: X502/ MLB CATZ
CRI TI CAL PLACE_NEAR=U5460. 5: 10MM I NA211 BYPASS=UR460. 3: 2: S %5%1369 LAST CHANGE: Thu Aug 4 21:00:42 2016
ot reenge | RD46072 LSNS HS TPAD N 5N sCo T ouT |SNS_TPAD | OUT 14 23K, sve TPAD | SENSE o
OM T —o083 500X SNS_| _TPAD: YES U SNS_| _TPAD: YES PAGE TTTLE _ _
1w | SNS_HS_TPAD_P 41N reF L ¢ ['R5465 N 1 C546 Power Sensors High Side
201
0612- SHORT-1 1173 _ CRI TI CAL 15K — 90-%22UF DRAW NG NUNVBER STZE
NO_XNET_CONNECTI ON=1 PLACE_NEAR=U5460. 4: 10MV aG\D § 1% 5 6% 051-02265 | D
63 60 58 53 50 43 PPBUS GGH M= R Appl e I nC
7 85 68— ‘:‘{ 5201 0201 REVI ST ON
® 1.0.0
1 _:PLACE_NEAR=U5460. 6. 5MM PLACE_NEAR=U5000. C2: 5MM NOTI CE OF PROPRI ETARY PROPERTY: SRANCT]
- - G\D_SMC_AVSS 39 40 41 43 44 45 THE_| NEORMATI ON_CONTAI NED HEREI N | S THE
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1V_S5G CURRENT SENSE (1 SI Q)

GAIN: 200X. EDP: 0.9 A
RSENSE: 0.003 ( R7700)

VSENSE: 22.5 MV, RANGE: 3.0 A
SMC AD: 11

72 69 67 64 63 45 44 43 41

PP3V3_$4

SNS | _1VS5G YEJ

| SNS_1VS5G N 5

2 [T

| SNS_1VS5G P 4

2 [T

1V2 S3 CURRENT SENSE (| MDC)

GAIN: 200X. EDP: 0.9 A
RSENSE: 0.002 (R7700)

VSENSE: 22.5 MV, RANGE: 7.67 A
SMC AD: 14

72 69 67 64 63 45 44 43 41

PP3V3_$4

I N-

I N+

V+

Us5500

| NA210
SC70

200X

CRI Tl CAL
GN\ND

SNS | 1VS5G YES
1 C550
—/— 0, 1UF
T, 18 PLACE_NEAR=U5000. B4: 5MM
XaR. CERM SNS | _1VS5G YES
BYPASS=U5500. 3: 2: 5MV R5503
T | SNS_1VS5G | OUT 1% 3% SMC 1VS5G 1 SENSE
SNS_| _1VS5G YES b |, L TVS5G YES
%0/50K — 90.%22UF
1/ 20w 2 %V
2201 0201

:

PLACE_NEAR=U5500. 6: 5MM

SNS_| _1V2S3: YEJ

| SNS_1V2S3_N 5

2 [T

| SNS_1V2S3_P 4

2 [T

I N-

I N+

V+

Us5505

I NA210
SC70

200X

CRI Tl CAL
GN\D

aut

SNS | 1V2S3: YES

BYPASS=U5505. 3: 2: 5MM
[SNS_1V2S3_ | OUT

PLACE_NEAR=U5000. B4: 5MV

G\D_SMC_AVSS

PLACE_NEAR=U5000. C1: 5MM
SNS | _1V2S3: YES

R5508
4. 53K

SMC_1V2S3_1 SENSE

REF

SNS | _1V2S3: YES
'R5507

15K
1%

1/ 20W
NF

2201

:

PLACE_NEAR=U5505. 6: 5MM

1%
1/ 20W
VF

201

SNS | 1V2S3: YES

PLACE_NEAR=U5000. C1: 5MV
G\D_SMC_AVSS

41

39 40 41 43 44 45

oD «

39 40 41 43 44 45

3V3_ SO LCD CURRENT SENSE (I LDC)

GAIN: 200X. EDP: 0.9 A
RSENSE: 0. 005 (R5525)
VSENSE: 22.5 MWV, RANGE: 1.6 A

SIVC AD 17 72 69 67 64 63 45 44 43 41 1 C85N582| 3V3LCD: YES
SNS_| _3V3LCD: Y& —— O, LUF
10V
iy ® g
U5525 BYPASS=US5525. 3: 2: 5M R5528
“ Im | SNS LCDPANEL N 5|y ' "ot our |6 |1 SNS 3V3LCD | QUT 14 23K,
500X SNS_| _3V3LCD: YES s
- (D | SNS LCDPANEL_ P 4| rReFL L ¢ [IR5527 201
CRI TI CAL 15K
G\D § 1/%0w
~ MF
5201
}; PLACE_NEAR=U5525. 6: 5WM
5V SO LCD CURRENT SENSE (1 )

GAIN: 500X. EDP: 0.9 A
RSENSE: 0.005 (R8520)

VSENSE: 22.5 MV, RANGE: 1.6 A
SMC AD: 17

PP3V3

34

PLACE_NEAR=U5000. H3: 5MM
SNS_ | _3V3LCD: YES

3V3_S4 W RELESS CURRENT SENSE (| APC)

GAIN: 200X. EDP: 0.9 A
RSENSE: 0.010 (R7700)

SMC_3V3LCD | SENSE

41

SNS |

3V3LCD: YES

PLACE_NEAR=U5000. H3: 5. 5MM

G\D_SMC_AVSS

39 40 41 43 44 45

VSENSE: 22.5 M, RANGE: 1.22 A 72 69 67 64 63 45 44 43 41 PP3V3_$4 .
Ve AD. 18 . CSSNSSBI 3V3WLS: YES
SNS_I_3SVIWLS: Ve i PLACE_NEAR=U5000. H1: 5MV
v 2 yek ceru SNS_I _3V3W.S: YES
PP3V3_S4 WS 0201 | _ :
72 69 63 —gm _ L
CRI Tl CAL PLACE_NEAR=U5530. 5: 10MV 92523100 BYPASS=USS30. 3: 2: S F§15§3§3
R5530 13 I SNS 3V3WS N 5lin sco - ouT |6 | I SNS_3V3BWS_| QUT 1N RAk2 SMC 3VBWS | SENSE romy
SHORT RSENSE ~ — 0-063 200X SNS | _3V3W.S: YES S SNS | 3V3W.S: YES
oM T AW | SNS_3V3WS P 4l N rRerll o |'R5532 01 t (533
0612- SHORT-1 517 _ CRI Tl CAL 15K i — 0552 2UF
3V3_SSD CURRENT SENSE (| HCC) opaya QSNET-OPMECT G 2 € PLACE NEAR-LBS30. 4 101 ao 2 P 2 G
GAIN: 200X. EDP: 0.9 A 7209 07 6463 45 44 43 41— ~ , %61 0201
RSENSE: 0.003 (R5515) PLACE_NEAR=U5530. 6: 5MM PLACE_NEAR=U5000. H1: 5MV
VSENSE: 22.5 W, RANGE: 3.61 A 72 60 67 64 63 45 44 a3 m _PPIV3_S4 - i T - B T
: ' SNS | 3V3SSD: YES = —
SMC AD: 13 1 C551 G\ID SNC AVSS 39 40 41 43 44 45
SNS_| _3V3SSD: YES o —— O, LUF L ACE NEARCLE000. DG: Sh
10V . — . :
PP3V3 S5 SSD v 2 355, e SNS_I _3V3SSD: YES 5V_S4 CURRENT SENSE (1 ObR) (H G+ SI DE)
T —- U5515 BYPASS=U5515. 3: 2: 5MM GAIN 200X. EDP: 22 A
CRI Tl CAL PLACE_NEAR=U5515. 5: 10MV | NA210 T %5?3?.8 o o
R5515 /3 1 SNS 3V3SSD N 5N scio o ouT | SNS_3V3SSD | OUT 1% 3K, sMc 3v3sSD | SENSE " ROENSE: 0,003 (R7900) PP3V3 54
0. Oq:‘;o 200X SNS | _3V3SSD: YES 1/1206’\/\/ SNS | 3V3SSD: YES VSENSE: 22.5 W ?, RANGE: 6.8 A 72 69 67 64 63 45 44 43 41 SNS | 5VS4: YES
NO_XNET_CONNECTI ON=1 C%KIV I SNS 3VSSSD P 4 | N+ REE 1R5517 VE 1 C55'1 SMC AD: 21 1 CSSZ-
0612 317 CRI Tl CAL 15K 201 ——0. 22UF SNS | 5VS4: YES., —L 0. 1UF
PLACE_NEAR=U5515. 4: 10MM G\D § 1% A 20%, - = 5 1% PLACE_NEAR=U5000. C5: 5MM
68 64 63 61 60 58 PP3V3_S5 %/{ZZOW é(ggl V* Z)(g(F){lCERM SNS | _5VS4: YES
28— N 201
2 Us540 BYPASS=US5540. 3: 2: 5M R5543
T _:PLACE_NEAR=U5515. 6: 5MV PLACE_NEAR=U5000. D3: 6. 2MV . 0D | SNS 5VS4 N 5 I I\é@ZOlO wr L | SNS_5VS4_| OUT 14. 53K2 SMC 5VS4 | SENSE oo
- - G\ND_SMC_AVSS 39 40 41 43 44 45 200X SNS | 5VS4: YES 1/1206)\/\/ SNS | 5V&4: YES
s Ty SNS_5VS4_P 4 N ReFLL ¢ |IR5542 ue |1 G554
3V3_S5 CURRENT SENSE (1 BR) ( Hl G4 SI DE) CRI Tl CAL 15K — 0,,22UF
GAIN. 200X. EDP: 0.9 A G\D § 1/%0w 2 %V
RSENSE: 0. 003 (R7710) ~ 25’51 0201
\S/f/ENi[E) ;; ° W7, RANGE 4 A 72 69 67 6 63 a5 aa a3 PPIVE_SA SNS | 3V3S5: YES PLACE NEAR=U5540. 6: 5MV PLACE_NEAR=U5000. C5: 5MM
. _i %:515U-|2: = = GND SNC AVSS 39 40 41 43 44 45
SNS | 3V3S5: YES —
, 10V PLACE_NEAR=U5000. B5: 5MV
V* XOR, CERM SNS | 3V3S5: YES
U5520 BYPASS=U5520. 3: 2: 5MV
R5523
200X SNS | _3V3S5: YES 1% SNS | 3V3S5: YES 11750008 1 RES, MTL FLI M 100K, 1/ 16W 0201, SVD, LF C5503 SNS | _1VS5G NO ' : : :
, | SNS_3V3S5_P A REF IR5522 e |1 Ch52 LAST CHANGE: Thu Aug 4 21:00:42 2016
o CRI TI CAL ¢ 15K 201 L 0. 22UF 11750008 1 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5508 SNS_| _1V2S3: NO -
G\D S T2 &8 11750008 1 5518 SNS_|_3V3ssDNo| | o -
~ é/%iow 2 Z)(ggl RES, MTL FLI M 100K, 1/ 16W 0201, SMD, LF | X PO\I\er SenS Or S Load SI d e
2 11750008 1 RES, MTL FLI M 100K, 1/ 16W 0201, SMD, LF 5523 SNS | _3V3S5: NO DRAW NG NUVBER STZE
1 _| PHACERRARELSS20. 6 5WM PLACE_NEAR=LB000. B5: SMM 11750008 1 RES, MIL. FLI M 100K, 1/ 16W 0201, SVD, LF C5528 SNS_| _3V3LCD: NO Caj Appl e I nc. RESS(}“ 02265
GAD_SMC AVSS i A 11750008 1 RES, MTL FLI M 100K, 1/ 16W 0201, SMD, LF C5533 SNS | _3V3W.S: NO 8 1.0.0
11750008 1 RES, MTL FLI M 100K, 1/ 16W 0201, SMD, LF C5543 SNS | _5VS4: NO glNim?mpx?LiTésgNﬁﬁERTY: BRARCH
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8

54

CPU VCC CURRENT SENSE (| CAQ)

GAIN: 200X. EDP: 0.9 A
RSENSE: 0.005 (R7700)

VSENSE: 22.5 W, RANGE: 2.27 A

SMC AD: 7

SNS | - YES '
— R‘?’gézﬁ/ézc 64 63 60 59 54 49 46 45 42 38 PP3V3_3S0 Py gYP SSI=U5CGF()J 3Cg SYNI\E/IS
N CPWR ISNSL P 1532 1 C5600
AR o 0. 1% —— O, LUF
NO_XNET_CONNECTI ON=11/ 16w SNS | —:PB}-'éng §§ ) Xg\F{ o
. 0201
SNS | ES SNS | fgé%% YES U560 §LNA%EJNEACREH5\6%€ AY2E M
332K T, 05K | TSi28Tes L R5605
72 55 [T CPU\/RISNSZP LA AN CPUVR_I SNS P 1,\/\/\/ o CPUVR ISNS R P 1, SC70-5 3
0. 1%’ N Vi 4 CPUVR ISUMIQUT  1ANA2Z o SMC CPU | SENSE n
N XNET_oonnec a1 ) " <l HY SNS|I_CPUVCC: YES 1% " SNS | _CPUVCC: YES
SNS_IRégﬁ\LFC: YES SNS | o YES - 1R5600 v 1 C5605
20K 2 =0 22UF
o GPUWRISNSL N 1% 325 L cPUVR 1 sNs N I AAA2 | CPOWRISNS RN | § 250w 2 &3V
NO_XNET _CONNECT! ON= 16w 1726w SNS_I_CPUVCC: YES SNS | QVCC: YES 2PZ'\I/_SA1CE NEAR=U5600. 4: 5MV ISEX%:E NEAR=U5000. A2: 5MM
bt " |'R5604 -R5E0T ee00- 4 EAELB000. A2
SNS_IRégw/é:C ES ; Z]l?A)K 1 715K2 — G\D SMC AVSS 39 40 41 43 44 45
3. 32K, ye oW 0. 1%
— " T 0. 1% 0402
NO_XNET_CONNECT! ON=11/ 16w
402 = NO_XNET_CONNECTI ON=1
CPU GI' CURRENT SENSE (1 CE&O) PART NUVBER qQry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
EQIEE;E;ZOS_XboED(P:meZ)A 11750008 RES, MTL FLI M 100K, 1/ 16W 0201, S\D, LF C5605 SNS | _CPUVCC: NO
VSENSE: 22.5 W, RANGE: 2.27 A 117S0008 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5615 SNS | CPUVGT: NO
SMe AD: 9 11750008 RES, MTL FLI M 100K, 1/ 16W 0201, S\D, LF 5631 SNS | _CPUVSA: NO
SNS | fgg%(a' YES
o > GIVR | SNS3 P 1 8. 66K,
NO_XNET CONNECTI ON=1L/ 1 016w
SNS | - YE
R 66%{ oa 63 60 59 55 9 a5 45 42 33 _PP3V3_SO . SNS. L CPUVGT: YES
o> GOVRISNSL P 1% o | 1 C5610
—— 0. 1UF
NO_XNET CONNECTI ON=11/ 1€ W SNS_ | _CPUVGT: YES T, 1%
i CRI Tl CAL 2 X5R- CERM
SNS._| q: ES SNS_I_ GPIVGT: YES VT ¥ 0301 e
8 90, S\ [Si28Tss L %N%% 030 55
7 5 GTVR_| SNS2_P 00K, |GTIVR ISNs P 1,\'/\/\/K2 + GTVR I SNS R P i SC70-5 - 00,
(D FLACE NEA=R7 20 2 5V g 11“66; g VN 4 ;sTVR IsuMiaur 1% 3% smc Gr 1 sENSE "
MO ZNET_CORECTT O 3 3 |_ NS_I | CPUVGT: YES N S\ | CPUVGT: YES
SNS | - YES SNS | - YES L VE L
- v - 9 ZROSKGlO 201 L0 22UF
o> GIVRISNSL N 1% 9% GTVR I SNS N IR AAZ_ | _GTVR ISNS R N ! § 250w 2 83V
NO_XNET_CONNECTI ON=11/ 16 16w 1726w SNS_I _CPUVGT: YES SNS | VGT: YES 2¥§&ACE NEAR=U5610. 4: 5MV ISEX%:E NEAR=U5000. B3: 5. 2MV
N W' |'R5614 - 25611 NEARELSO10. & NEARELS000. B9: 5
SNS_I (5'- YZS § Z]EL?A)K 1 715K2 — G\lD SNC AVSS 39 40 41 43 44 45
8. 66K v 0. 1%
57 [T GI'VR |SNSZ N 1A AN ® 20402 1/’\:/LF6W
1% 0402
NO_XNET CONNECTI 0N=11/ 16W
L NO_XNET_CONNECTI ON=1
SNS_| q: YE -
o > GIVR | SNS3 N 8. 60K,
NO_XNET CONNECTI O\l=11/,\}|1:6<N
402
CPU SA CURRENT SENSE (I CSC)
GAIN: 200X. EDP: 0.9 A
RSENSE: 0. 002 (R7700)
VSENSE: 22.5 MV, RANGE: 7.67 A 64 63 60 59 54 49 46 45 42 38 PP3V3_S0 §YI\|I3§SSI=U5CG%%JV38§ SYNI\E/IS
SMC AD: 10 1 C5630 B
SNS_| _CPUVSA: YES o —— O, LUF
10V .
Vs 2 3ok cERM RRe N IRG0" Ad s
o530 03]
« > SAVR | SNS N slin s our 6| SAVR I SNS_I QUT 14 23K, Spve sA 1 SENSE oo
200X . 1% SNS | CPUVSA: YES
s« > SAVR | SNS_P a i rerll | | SE T UVSA YES w13 0563
CRI TI CAL § 15K L 904 2UF
}; 2201 _ PLACE_NEAR=U5000. A4: 5MV
PLACE_NEAR=U5630. 6: 5MM
= = GND_SMC_AVSS o 0 41 43 4a a5
TBT CURRENT SENSE ( | ULC) PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI Tl CAL BOM OPTI ON
GAIN: 500X. EDP: A 117S0008 1 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF 5649 SNS | _TBT: NO
RSENSE: 0. 005 (R5640)
VSENSE: W, RANGE: A R SNS | _TBT: YES
SVMC AD: 23 1 C564
SNS_| _TBT: YES » —— O, LUF |
] T o YR e o
= 0201 AL .
» —a-=PP3YV3_S0_TBT X SIS _ Us5640 BYPASS=U5640. 3: 2: 5M R5649
CRI TI CAL PLACE_NEAR=U5640. 5: 10MV [ NA211 153
R5640 2[4 __1SNS_HS_TBT_N 5lin sco out |6 | ISNS_TBT | OUT 1% 23K, svc TBT | SENSE oo -
0. 005 500X SNS | _TBT: YES 1% SNS | TBT: YES
NO_XNET_CONNECTI ON=1 %\ﬁ | SNS HS TBT P 4 e REFL 1 1R5645 1/2|\ZF2W 1 C56
0612-5 (I3 CRI Tl CAL 15K — 0. 22UF
PLACE_NEAR=U5640. 4: 10MV G\D § 1% 5 20%,
a9 46 45 2 38 —_gpPP3V3_SO - M XBR)
69 64 63 60 59 2201
}; PLACE_NEAR=U5640. 6: 5MM PLACE_NEAR=U5000. A5: 5MM
- - GN\ND_SMC_AVSS 30 40 41 43 44 45

72 69

72 69

CPU CORE VOLTAGE SENSE ( VCAQ)

SMC ADC. 6

oD «

XVBR80 R5680
& ss _PPVCOCPU_S0G 1 54 2 CPUVSENSE |N 14. 53K, . SMC CPU VSENSE
PLACE_NEAR=R7210. 1: 7 MM 1%
Y ]1C5680
PLACE_NEAR=US000. Al: 5MM ~ —— gdgéZUF
2 %R PLACE NEAR=US000. AL: 5MM
G\D_SMC_AVSS

CPU CORE | MON CURRENT SENSE (| CAM

Gain: 1 A/ 28.273 nV, Range: 40 A

SMC ADC. 15
s« _CPUVR | MON

SNS_| f@/g\éca::

39 40 41 43 44 45

YES

SMC_CPU_I MON_| SENSEmr, 41

Wth R7210 (Ri) set to 316 Chm

R7310 (Rsen) set to 0.75 nthm

R7230 set to 95.3 kChm

Num Phases (N) is 2, and lo (I CCmax) is 40A,
then 1A of 1o gives 28.273nV at the Vinon.

5%
1/ 20W
M-

0201
PLACE_NEAR=U5000. B1: 5MM

NOSTUFF

G\D_SMC_AVSS

PLACE_NEAR=U5000. B1: 5MM

39 40 41 43 44 45

PART NUMBER Qry DESCRI PTI ON REFERENCE DES CRI TI CAL BOM OPTI ON
117S0008 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5690 SNS | I MNVCC: NO
117S0008 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF C5692 SNS | I MNVGT: NO
117S0008 RES, ML FLI M 100K, 1/ 16W 0201, SMD, LF 5691 SNS | I M\VSA: NO

CPU GI' VOLTAGE SENSE ( VCEO)
SMC ADC: 8
XMQ@SZ 359§2
s 57 _PPVCCGT_S0G 1 542 GIVSENSE IN 1 ,\/\/\/KZ o SMC_GI_VSENSE @ «
PLACE_NEAR=R7410.1: 13 MM 1/1206)\/\/
VE 1 C5682
201 —/— 0. 22UF
PLACE_NEAR=U5000. A3: 5MM _ %O?V
2 X5R  PLACE_NEAR=U5000. A3: 5MM
GN\ND_SMC_AVSS 30 40 41 43 44 45
CPU GT | MON CLRRENT SENSE (10GM gy | | vwer: ves
in: ) f nge: !
SMC ADC. 16 R5692
s« _GIT'VR | MON LAAN, 2 .SI\/CGTII\/O\IISENSE@M
e NOSTUFF
; - VE 1 C5692
Wth R7210 (Ri) set to 316 Chm 0201 22UE
R7310 (Rsen) set to 0.75 n(]‘]m PLACE_NEAR=U5000 H4: 5'\/'\/' :: %)O(:))@V
R7230 set to 95.3 kOhm 2 X5R  pLACE NEAR=US000. H4: 5MM
Num Phases (N) is 2, and lo (I CCmax) is 40A,
then 1A of lo gives 28.273nV at the Vinon. G\ND_SMC_AVSS 39 40 41 43 44 45

CPU SA | MON CURRENT SENSE (1 CSM

Gain: 1 A/ 28.273 nV, Ra 40 A SNS_T_I MWVSAYES

in: . g nge: .

SMC ADC. 20 nggl

s« _SAVR_| MON LAAA 22— SMC_SA_| MON_| SENSE ryyry 0

5% NOSTUFF

. . w1 5691

Wth R7210 (R) set to 316 Chm o6, 0 P UF

R7310 (Rsen) set to 0.75 nchm PLACE_NEAR=U5000. C4: 5MM — 56

R7230 set to 95.3 kChm 2 SR/

Num Phases (N) is 2, and lo (I CCmax) is 40A,
then 1A of 1o gives 28.273nV at the Vinon.

BOM_CCOST_ GROUP=SENSORS

G\ND_SMC_AVSS

PLACE_NEAR=U5000. C4: 5. 5MWM

39 40 41 43 44 45
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PP3V3_S0

64 63 60 59 54 49 46 45 42 gg THRM SNS—CI_IG?_W FI
1 C5800
— TUF
T, W
2 X5R
THRM SNS_CHGR W Fl g 202-1
. TSNS 1_P L L
THRM _SNS_CHGR W FlI 3 THR%O?)'&'V%?_@@%ﬂV}VGEJLl PLACE_NEAR=U5800. 1: 5MV 20l4 TSNS 1 AO
1 ® =
(Tnop) 873 1 0 G883 TSNS 1P e US800 5 TSNS_1_Al | 2C ADDRESS ( U5800) :
BC346BLP 10% —— w _TSNS_1_N 2oy TWP421 _ 0X54 (WRI TE
M.B SENSOR DFNL006H4- 3 S0V 5 scL L/ =1 2C_THVSNS SCL 42 46
CERM “ | p| ACE NEAR=US800. 2: 5MV SoT23-8 5 ZI 2C THVENS SpDA 0X55 ( READ)
NEAR CHARGER, BOTTOM SIDE.  ~py T| CAL CRITIcaL  SDA = CBD 2 4
o TSNS 1 N NOSTUFF | NOSTUFF
e 1'5(?0800 1'5(?0801 NOTE.
; 1% ; 1% | NTERNAL SENSOR OF U5800
éxgiow éxgiow W LL BE USED AS W RELESS SENSOR
= 2 2 PLACED NEAR WFI | C ON BOTTOM
= = (TWOP)
64 63 60 59 54 49 46 45 42 gg PP3V3 SO N(BTUFF
'R5811
100K
%?/OZOW
THRM SNS_ARI DGE_| O , 361
46 26 [T ° TBT X THERM D P VDD -
THRM_SM@#_I&EN'EI | ON=1| PLACE_NEAR=U5810. 1: 5SMV U5810 Aol ° TSNS 2_A0O
(TLUD) Ch825 1 s 26 _TBT_X_THERM D P 1 |oxp a1l3 o TSNS 2_Al | 2C ADDRESS (U5810):
0. 0022UF —— a6 22 _1BT_X THERM D N 2 |DXN TMP421 7 _ 0X3C (WRI TE)
ALPI NE RI DGE SENSCR 5802 SOT23. 8 saL =1 2C_THWVBNS SCL 42 0X3D ( READ)
| NTERNAL ( U2800) CERM “ | PLACE_NEAR=U5810. 2: 5MM CRITIcAL SDA 6 =1 2C_THVENS SDA g 2 4
a6 27 TBT X THERM D N THRM SNS_ARI DGE_I O
(END ® GS\ID 153050810 NOTE:
; 1% | NTERNAL SENSOR OF U5810
éxgiow W LL BE USED AS |/ O SENSCR
= 2 PLACED ON BOTTOM SI DE.
= (TLUP)
Thermal Sensor B & CPU H gh Peak Detection:
CPU Proximty, Menory Proximty, Airflow, Fin Stack Proximty
|12C Wite: 0x98, |12C Read: 0x99
. CPUTHVENS DL_P
3 NO_XNET_CO\INECSTIS O\7l=i PLACE_NEAR=U5870. 6: 5M
1
TCO 871 1 —1 64 63 60 59 54 49 46 45 42 38 PP3V3_SO PP3V3 SO CPUTHI\/BNS .
CPEJ SENSCF])-‘Z BC346BLP 0- 0022yf, —— ” M N-NECK-W DTH=0. 1500 I CPUTHRM ALRT: PU
DFNL006H4- 3 o 2 Y VOLTAGE=3:3V 1 C5870 IR5872
UNDER CPU ON TGP 51 DE CRETICAL 402 | PLACE_NEAR=US870. 7: 5MV 40z — 0, AUF 100K
: CPUTHVENS _D1_N 2 18V § 1/%0w
© 0402 M.
2
V+ =
U5870
TMP513Al SAR
QFN
. CPUTHVENS D2 P . « _CPUTHVBNS_D1_P 6 | pxp1 FILTER C| 15 . CPUTHVENS_FI LT
3 NO XNET CONNECTI ON=1 PLACE NEAR=U5870. 8: 5MM s _CPUTHVBNS D1_N 7 | pxne 5
C5872 1 CPUTHVENS D2 P 5 | oy CRTICAL ' CPULHMBIS ADDRSEL | 5 ADDRESS (U5870) ;
( TMDp) 872 1 0. 0022yF —— 46 CPUTHVENS D2 N ) ALERT | 13 ° CPUTHVENS ALERT_L ., 0XB8 (WRI TE
BC846BLP 50V “ DXN2 0XB9 ( READ)
DRAM SENSOR DFN1006H4- 3 CERM 10 SDA | 3 =1 2C_CPUTHVSNS SDA D ©
CRI TI CAL 402 | PLACE_NEAR=U5870. 9: 5M s _TSNS_3_P DXP3 7 _
CENTERED BETWEEN DRAM 11 ScL =1 2C_CPUTHVSNS _SCL 42
ON BOTTOM SI DE o CPUTHMENS D2 N _ s s TSNS _3_N DXN3 Janul
: 12
| SNS_HS_COVPUTI NG R P 1| v e GPIO ’ CRUTERGNS CFI O
s | SNS HS COMPUTI NG R N 2 N
== - . 'R5873 |'R5871 |1 (5875
G\D  PAD § 10K § 100 —— 0. 47UF
. TSNS _3_P .. < - R v 2 10¥
2402 2201 0402
3 NO_XNET_CONNECTI ON=1| PLACE_NEAR=U5870. 10: 5MM
C5805 1 = = = =
( TaLC) 5 46880L|53 1 0. OOZZJ_L(J)I‘J:/O —
AMBI ENT Al R SENSOR - 22V 2
BOTTOM Sl DE NEAR REAR Al R VENT PPNLOOSH-3, TTCRI TI cAL 402 PLACE_NEAR=U5870. 11: 5MV ( THlH)
TSNS 3 N .. FI N STACK PROXI M TY
* — RI GHT EDGE, TOP NEAR FI NSTACK.
R5867
. mﬂsmusﬁg‘@%m_l,v%\/z | SNS_HS_COMPUTING R P . DESI GN. X502/ MLB_CATZ
= e B LAST CHANGE: Mon Aug 8 12:54:.34 2016
0201 PA(E TI TLE
Thermal Sensors
DRAW NG NUVBER SI ZE
R5369 Appl e | ne 051- 02265 | D
. | SNS HS COVPUTING N 1 2 | SNS_HS_COVPUTING R N__ ., P : TN
Y ° 1.0.0
oV NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
THE | NFORVATI ON CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PAGE
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 58 OF 500
Il NOT TO REPRODUCE OR COPY I T
11 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART SHEET
BOM_COST_GROUP=SENSORS | 1V ALL RIGHTS RESERVED 46 OF 73

2 1




SPI ROM - Conbo BGA Footprint (3 vendors)

Quad-1 O Mode (Mbde 0 & 3) supported.

o0 13 3 _=PP3V3_SUS_PCH VCCSPI SPI Frequency: 50MHz for CPU, 20MHz for SMC. SPI +SV\D SAM CDnneCt or
s CRI TI CAL
BYPASS=U6100: : 3mm
BYPASS=U6101: : 3mm ooT 1 J6100
16101 VCC 1 %:61%90 DF40PC- 12DP- 0. 4V- 51
L0 1UF U6100 — W ST- SM
® —— 10% 2 10V 14 ,/ 13
, 10V 64NBI T XER. CERM O
Z)(ggl(:ERM VSON 0201 69 68 60 53 52 51 42 41 28 %g PP3V3 &H |
° A4 2 1
= O O
vee o SPLMB CEK 6ic  CRTICAL o5 SPI_MB MY = w SPL_ALT_MOSI o ARME e SPI_ALT OK .
JAIQL0L N25QD64A13ERS40 - o SPLLALTMSO o o [ 6l s < SPL_AITCS L .
2n T SOTEss A7 nSPI_MBROMCS L  a1de MTLTABLE 1 0 o e o SPI_ALT_IO2> 8l o o7 . » SPIROV USE_M.B S o o 7
s SPI_MB CS L 35 CRITI CAL_ 2« _SPI_MB_| O<2> 3 Jw/ VPP D2 o (o) v SPL_ALT 108> o o | W0l5519 | o o SMCTME (sWiQ @D »
72 47 16 SPI RO\/' USE M_B 5C (]E [#. 72 47 SPI M_B I &3> 7 HC]_D/HJS 68 66 53 @ SI\/C RESET L ‘= 12 O O 11 =’ S'\/C TQ< (SV\(:LK) @ 28 39 40 72
6D
l L L 516500024 |
PLACE_NEAR=U100. 1: 12M =
Boot ROM SPI Bus Series Term nation
SPI ALT 103>
PLACE NEAREJ6100. 9 5MM SPl ALT | O<2> .
PLACE NEAREJ6100. 7- 5WM SPLALT M SO .,
PLACE NEAREJ6100. 5 5MM
PLACE_NEAREJ6100. 3. GWM gg: ﬁt1 CN?? Y Sam Card ROM Sl ave
PLACE_NEAREJGT00. 1T 5 opy AT CS L 47
TPLACE NEAREJGI00. IZ 5 WMM— —
156133 156132 156128 156127 156126 156125
§5% §5% §5% §5% §5% §5%
1/ 20W 1/ 20W 1/ 20W 1/ 20W 1/ 20W 1/ 20W
20201 20201 20201 20201 20201 20201
R631320
oo SO R L 1/\/\0//\/2PLACE_NEAR=U6101.3:3I\/M o SPLMB S L e
1/28W
R63:|321 »
s mo—SPL_GLK R 1/\/5\0/{\/2PLACE_NEAR=U61OO.6: T2VM o SPL_M.B (LK e
CPU Mast er 1/2th(1)\’\/ R63]322 SPI ROM Sl ave
s g-—SPL_MXEL_R 1/W\/2PLACE_NEAR=U61OO. 5T T2V o SHl M_B('SQI/(BIS(I)<O>) o
(SPI | O<0>) 1126w
R63:|:.323 201
1 g—=PL M S0 1’\/5\0//\/2 PLACE_NEAREUST00. 27 12WM * SPL_MBMSO__ .-
(SPI _I O<1>) 1/20W (SPI I O<1>)
- 2w R6130
o gy SPL_1 0<2> 1,33 > SPl_MB 1O<2> .
"MV VT PLACE NEAREUGI00. 3f 1M ©
v —
1/ 20W
R6131 »
sy SPL_ 03> LA 2 | | SPI_MB 103> . .,
126w - o
MF
201
DESI GN: X502/ M_LB CATZ
LAST CHANGE: Thu Aug 4 21:00:42 2016
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DRAW NG NUMBER S|5E
051- 02265
Caj Appl e I nc. e
® 1.0.0
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72 69 67 64 63 60 51 50 48

R6216 PLACE_NEAR=U6200: 10MM
1233 5 AUD_ASP2_SCLK oo
i /% RB217 PLACE_NEAR=UB200: 10MM
BT 81 1NN 2 AUD_ASP2_LRCOLK e s
afer o TO CLI FDEN
| | wa 4 201 AUD ASP2 SDI N am #
) 49 PE R6219 PLACE_NEAR=U6200: 10MM
CS8409_VA PLL 0201 1|2 AR, 2 AUD ASP2_SDOUT _ rom
CRL T CAL ) 5%
BYPASS=U6200. A6: A5: 3 MM 2% 1/ 20w
1 (6200 el 201
—L TUF
—T— 10%
2 5ok
603-1
= ngzp?:S R622(0 PLACE_NEAR=U6200: 10MV
S S I S 1 2 AUD_ASP1A_ SCLK [ 50
PP1V8_S0 . . 2|550|<(} wad_ R632321 B,  PLACE NEAR=U6200: 10MM
BYF%@ISJUIGZC(:)APBZ:M: 5 M BYF%@ISJUIGZC(:)%LEZ C3:5 MW C'?' -g :CAlz‘oo_ A C3:3 MM NFD- G 147||D|Z ‘—1/\/\/\/2 261 AUD_ASP1A_LRCLK iy 50 TO LEFT AMPS
16201 1 C62 1 (6203 | 5% RE222 PLACE NEAR=U6200: 10MM
— — — A7BE - 25V A 2 AUD_ASP1A SDOUT
2 &y 2 e 2 e +—t—o L2 o | AN o =
402 0201 0201 120w
® l |0| VE
— A4 ) 201
- = C0G
0201
ol 2| 8| 3 RE223 PLACE NEAR=U6200: 10M
5O HDA BIT_CLK | E %I (fl,-)l 1 2 AUD_ASP1B_SCLK [ 50
S & s S R6224 5% ' PLACE_NEAR=U6200: 10MM
< 1/°20W
iy HDA_SYNC U200 Ll 1382 i AUD_ASP1B_LRCLK o TO RI GHT AMPS
DA S CS8400 /% RB225 PLACE_NEAR=US200: 10MM
13 I DOUT W.CSP DOUT
R6204 PLACE_NEAR=U5200: 10MV Bl |gcik CRI Tl CAL asp2_mcLk| F3 5 * = - ’\/5\0/{\/2 ALD ASPIB S D
HDA_SDI NO 1,33 2 8409_HDA_SDINO_R 22 {SYne pv2 sk 28400 ASP2_SOLK R MW
13 /\/5\0/{\/ A2 |spo ASP2_LRck/ FSyNcl B4 8409_ASP2_LRCLK R 201
1/ 20W Cl |sp AsP2_sDI NL_E3
1 y—HDA_RST L 201 A3 RsT* asp2_spout| F4 8409 _ASP2_SDOUT_R
R6205 PLACE_NEAR=U6200: 10MV 02 | v c1 pATA ASPL NOLKLB6
2 s y-PM C1_DATA 1 2 8409 DM Cl_DATA | El |pmc1_cLK ASP1_SCLK| S 5209 ASP1_SCLK_R
R6206 &%, PLACE_NEAR=UB200: 10M1 o ASP1_LRck/ Fsyncl D6 8409 _ASP1_LRCLK R
DM C1_CLK 1,33, b gage pmcl ak R | N me ok ASPL_SDI N 22 5
R esin Y 0201 NCx—— DM €2_CLK ASPL_spouT| 06 B400_ASP1_sbour R
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TLPJg 222 %gs \H/DD — 0, 1UF NOSTUFF 28 MOHM MAX
2 OV_ 1
PP3V3 S5 1 v DPU-THCKSTNGL o | 13 PP3V3 S5G I Us280 X8 CERM 5/8280 Current 2. 5A MAX
SLGBAP1635V — § 7
3 = 1/ 20w TON- TOTAL 39US MAX @ 1V
12 ‘
P3V3S5GSW CT1 cT1 o e PM_EN_P1VOO 2 RITICAL | 5 PP1V_S5G FUSE
4 (RE\D ¢ VAKE BASE=TRUE
69 64 63 PP5V 85 ® (TBIAS <70UA WAY) VBI AS C?OZOSPE 1 G\D EDP: TBD T_ :Pplv SUS PC"' FUSE 6 10
6 |vine vourz| 8 Ay — o
—=NC 28V 5 i
> | o 0901 —
P3V3S0SW CT2 10 | 12 - -
u8205 ug230
0. 1UF 27PF —— TOOOPF 6 Fo Par t TPS22968 N e s 6 10 PP1V S5G Par t SLG5AP1635V
er OV 5 2 28y 2 BV ol w0 Type LOAD SW TCH - DUAL o9 ot o - J Type Load Switch
0201 0201 0201 CR' TI CAL
R(on) 25 MOHM TYP 1 C8230 1 C8233 R(on) @ 25C 20 MOHM TYP
= — — 1 @5V VBI AS 38 MOHM MAX — L 0. 1UF 1 10UF 28 MOHM MAX
- 10% —T— 20%
RISE TIME: 3.3V, 1000PF ==> 930US Curr ent 4A NAX VDbD 2 2% cerm 2 %S Current 2. 5A MAX
u8230 0201 0402
TON- TOTAL 1.4M8 MAX  @3.3V SLGSAP1635V 1 1 TON- TOTAL 39US MAX @ 1V
PIVS3CPUSWRAMP 7 |cap SN D 3 o
TS558 0 [y PM_EN_P1VS3 2 RITICAL 5 PPLV_S3 4 o
PP3V3_S5 1 lvin DPU-THI CReTRAL vour1| 13 PP3V3_S4 41 43 44 45 63 67 69 72 C8232 1 G\D EDP: 0. 24A
100PF ——
s —PM_EN_P3V354 S | on CRI Tl CAL BV ST i
G
P3V3S4SwW CT1 12 | 11 0201 L
69 64 63 PPSV_S5 ® 4 VBI AS =
(1Bl AS <120UA MAX)
6 8
72 69 63 60 58 54 ;\P/I5\E/N84;5VSO : VI N2 VOUT2 PPSV_S0 54 55 56 57 59 69 72 1V SOG CPU SW TCH ( VCCSTG)
50 [T ON2 FAST TURN ON: < 64US
P5VSQSW CT?2 10 | cro ) U8250
u8210 6o s PP1V_S3 Par t SLGBAP1635V
PP5V_S5 —
1 1 1 =) E m) 69 64 63 —
C§-21]UIC:) (1:820?5,? 1 (1:(?0%?59 5 Ea Par t TPS22966 — CRITI CAL | _Type Load Swi tch
10% 10% —T— 10%
x5R. iy 2 2 &Y 2 &Y < w Type LOAD SW TCH - DUAL . 1 C8250 1 (8253 Ron) @25C | 20 MOHM TYP
0201 0201 0201 on PPy L — 90.%1UF — %OQA)UF 28 MOHM MAX
oV 4V
= = = = @5V VBI AS 27 MOHM MAX us250 2 KR, CERM 2 NS Current 2. 5A MAX
RISE TIME 3. 3V, 1000PF ==> 1200U5 curr ent 6A NAX SLGOAPL635V = = TON- TOTAL 39US MAX @ 1V
RISE TIME: 5V, 1000PF ==> 1700US P1VSOGCPUSW RAMP 7 |cap STV e
TON- TOTAL 1. 7M8 MAX @3, 3V CRI TI CAL —
2. 4ANS MAX @5V o T PM EN P1VS0G 2 sl 5 o PP1V S0G 60
C8252 1 a0 N WBRES 1088 = oo
100PF —— 1
5% —1—
25V 2
a0G
0201 —
SHORT RSENSE
MT 1V2 SOG SW TCH ( VCCPLL_OC)
-0-005-
% Ug220 VCCPLLOC: S3
0306- SHORT Tpsgg%gzo R8240
72 69 68 64 63 61 60 53 44 PPOV3_SB 1 2 PP3V3_S5_SOR o A2 Al PP3V3_S0 35 42 45 46 49 54 59 60 63 69 1.0,
3 4 82|,/ y 51 AN SEE <RDAR: / / PROBLEM 21555505>
I e s : -
CRI TI CAL 0201
« > PM EN_P3V3S0 2oy UB220 oo PPLV2 S3 | 08540 LPP1V2_S0G . DESI G\ X502/ M.B_CATZ
C§202U9 1 . Par t TPS22920 Tpsgs%904 EDP: 0. 24A LAST CHANGE: Mon Aug 8 12:54:.34 2016
. —— Al A2 =
2%y NE Type Load Switch o— V&R TI AR ug240 PAGE TITLE
0201°1 R(on) 3 VoA TYP o > PM EN_P1V2S0G | Bl oy VOCPLLOG SOG [ 5 ——— Power FETs
I @3. 6V 9' 8 MOUM MAX VCCPLLQOC: SO0G GND DRAW NG NUVBER STZE
1 - - C8240 | s.a Type Load Swi t ch Caj Appl e 1 nc. 051- 02265 | D
—= Current 4A MAX . 6.)2(2(\322__ R(on) 135 MOHM TYP ® REVI S|0|\|1. 0.0
TON- TOTAL 1.3M5 MAX @3. 6V 020121 @1.2V 185 MOHM MAX NOTI CE OF PROPRI ETARY PROPERTY: S
* Current 0. 5A MAX THE_| NFORVATI ON_CONTAI NED HEREIN | S THE
PROPRI ETARY PROPERTY OF APPLE | NC.
1 THE POSESSOR AGREES TO THE FOLLOW NG PAGE
= TON- TOTAL 20Us X @1. 2V | TO MAINTAIN TH'S DOCUVENT | N CONFI DENCE 82 OF 500
Il NOT TO REPRODUCE OR COPY I T
111 NOT TO REVEAL OR PUBLISH I T I N WHOLE OR PART SHEET
BOM_COST_GROUP=PLATFORM POWER| 1V ALL Ri GHTS RESERVED 64 OF 73
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Page Notes
Power aliases required by this page: PPVQJT SO LCDBKLT 65 66 72
- =PPVI N_SOSW LCDBKLTFET  (9-12.6V LCD BACKLI GHT | NPUT)
- =PP5V_SO0_BKLT (5V BACKLI GHT DRI VER | NPUT)
PLACE_NEAR=D8410. K: 5MM PLACE_NEAR=DB410. K: 5MM PLACE_NEAR=DB410. K: 5M
PLACE _NEAR=DB410. K 5M PLACE _NEAR=DB410. K 5M
—@ L 4 L 4 L 4
CRI Tl CAL CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL
1C8460 |1CB461 |1CB462 |1CB463 (18464
—4— 2. 20F —4—2 2U0F L2 2UF 42 2UF —— 2 2UF
T, 168 T, 168 T, 168 T, 168 T, 168
oy AL > 85 > 55 > 55 > 55 > 55
74050159 RS400 QB400 . . .
CRI Tl CAL 0. 025 FDC638APZ_ SBMB001 «« PPVI N SOSW LCDBKLT 1
353:4%9\/ %F\{e, SS0T6- HF 6 l M N-RECR-W BrHEo: 2888 -
= . 5 VOUTAGE=1Z, 9V 1 1
o —PPVI N SOSW LCDBKLTFET 1 s 2 | YA LT F 1 2 PPVI §l SOSW I CDBKLT R 4 31> MAKE_BASESTRUE 1 (1:28#:13 1 C8|:4 14 PLACE NEAR-L8410. 2- 3MM PLACE_NEAR=D8410. Ar&E SMM o ces TR ACENEAREDBA10. K BM ) PLACE NEAR=DB410. K: 5. 1MM
3 4 lé T T 3%, 1o 35,% 1PF PLACE_NEAR=QB401. 5: 3MM — T oo ° . ° - B
0603 107500034 1 C8400 |['R8401 ke NOSTUFF 2 CERw 2 Q6 CRI TI CAL ORI T1 CAL CRITICAL| CRITICAL| CRITICAL | CRITICAL | CRITICAL
—— 1a0PF 280 6K 1 C8401 1 1 18410 D410 1C8465 (18466 |[1C8467 |1C8468 |1 C8469
10V 1% 3 L 0. 0010F = = 15UH 209% 1. 9A- 0. 240HM L 2720F7 L 220F L2 20F L2 20F L 22UF
? S Ve OF T, iy LYY 2 YN T T T T T
43 0T | SNS LCDBKLT P ® 2402 2 CERM ¢ ® ® e N o—o |2 ¥R 2 X5R 2 %5R 2 %5R 2 %5R
402 ORI T1 CAL ORI T1 CAL Plll\éEZOSGCZJCI)}ZSSI\g %) PI\/EG:]_0020||EL||5 OFLS2100 1206 1206 1206 1206 1206
! LCDBKLT_EN L 1C8410 |(1C8411 |1C8412 5 ’ ’ ’ 1
43 (OO | SNS LCDBKLT N ° i — 4110.0/7UF — 4110_0/7U|: 1 90.0/1UF < =
1 . = / 5V 1, 25V g
1 i S S PLACE NEARDB41G. 5V PH A 054185 W n PG R (Mo, .
§ 178 6w R84441 1R8445 l ® = XW8410 o ® ® ® *~— B
NECLF 59 CS)/ 1 PLACENENT NOTE: n SM;] CRI TI CAL CRI TI CAL CRI Tl CAL CRI Tl CAL
z S S Thow : - > e oo s |1 GBATO0 |1 CBATL |1CBAT2 |1CBATS  |1CBATA |1 CBATS
4022 ?;IgZSV S0 BKLT A pLACE NEAR-Laa10- 1 O B410 AN B0 1 smu > - 1%, - 1%, - 1%, - 1%, - %y - %y
. PLACE_NEAR-L8410. 1: 5MM s * 55 * 55 * 55 g ° Sy ° Sy
.0 1 s 1PI(D§8V4201 BKLT |D _ ] % | | | | |
PLACE_ NEAR-U84(%85 TUF PLACE_NFAR{U8400. 18: 5MM CRI TI CAL m ® ® ® £
10% 10% -
10V 2 10V R3410 — Q8401 i C8476t| (8477t C8478: C8479:
402-1 402-1 10 J au Sl 7812DN 5 —  12RF — —  12RF —
ss GND_BKLT_SGND ® ® W_u — PVRPK- 1212- 8 < -0, 885G S 100V S -0, 885G S 108% S
o i =
= 1w DI DT=TRUE g 0201 0201 0201 0201
1 § 8 Mios" Y 'R8431 - - - -
R8440 402 1 |2 |3 PLACE_NEAR=U8400. 1: 3MM - 18 2k = = = =
§ M U84OO Dl PT=TRUE § 1756w
1/ 20w SW TCH NCDE=TRUE VE- LF _
VE LLP VO TAGES55V 2402 Vout = 46V Typ, 55V Max
5201 M N NECK” W DTH=0. 2000
LP8548B1SQ - 04 M N-LI'NE-W DTH=2. 0000 lout = 0. 12A T 0. 15A Ma
BKLT_SD 11 | sp sw?2 LCDBKLT SW *—— out = 0. yp, O. X
9 | VSENSE N sw 1 ! Fs = 625kHz Typ (+/- 7%
10 | vsENSE P rel 21 LCDBKLT FB °
4 ( DRV
BKLT_SENSE_QUT 19 | SENSE_ouT o LCDBFCDI;L%TQ'?F%N%EE:TRUE 1R8432 NOSTUFF
PLATFORM RESET NO LONGER GATES THE BKLT_EN AS BOTH COVE FROM PCH NOW 17 | ey 1 SeT_KeYB| 2% ne ) TEOK 1 (13(2)304&%2
R86‘f42 12 | pww KEYB KEYBlH(NC § %Z?.E\'év T, 1w
»- D =R BIELLEN : /\/5\0//\/2 I E:(()LLTEEFR 15 | saL (1py KEvB2 E:NC 2402 des
1/'\%:8W 1C8442 16 SDA (1Py) SV\BH(NC —_— _—
0201 L 33pF FB2| 8 s NC ) _
-1 5%
o 28y o CRI TI CAL
0201
s _GND BKLT SGND
6 5% 7
KO- 35354160
6606606 Py
BKLT_PVW KEYB N NN
1R8447
§ 10K
5%
1/ 20W
A X\WB400
GND_BKLT_SGND 5
i ! S
GND_BKLT SGND 65
M N TILNE WDT
o os _=PP5V_S0O_BKLT L M N-NECK-W BTHE0: 2000
- TAGE=0V
'R8452 |'R8453
1 8K 10. 8K
§ 1/ 20w § 2/%0w
VF VF
5201 5201 PLACE_NEAR=U8400. 15: 10MV
R8450
o oy =12C BKLT SCL | 1 AAN,2_ BKLT_SCL
5%
R8451 v zow
@y =1 2C BKLT_SDA I ,\/(\J/\/z 020t BKLT_SDA
| 2C | D DEDI CATED. ONLY CONNECTS TO JERRY 1/f/2§W
PLACE NEAR=UB400. 16: 10MM
LI NE W DTHS PBUS LI NE W DTHS LCD BKLT LI NE W DTHS
PPSV SO BKLT IA(\)OO 65 D PPVI N SOSW LCDBKLT F 65 D LCDBKLT FET DR\/ 65 D PPVI N SW L%B(l)(olb-cl)- SW 65 SYNC_MASTER=X362 SYNC_DATE=06/ 25/ 2015
M _N-NECK-W DTH=0. 2000 M N_RECK - WDTH=O 2000 M _N-NECK-W DTH=0. 2000 M _N-NECK-W DTH=0. 2000 PAGE TI'TLE . .
VOLTAGESSY I\:/)%\-I;?GEI SOSW LCDBKLT R 65 \&'Il_é NC?DVE TRUE DI DT=TRUE SP\}I'&—JTNSC\]%%—TEUE KII_DI_I_DT=TRUE LCD BaC kI I 9 ht D‘ I V er
M N_NECK WDTHZO 9960 CDB 65 66 72 DRAW NG NUVBER SI ZE
PPSV_SO BKLT D & VOLTAGE=1 M N-NECK-W DTH=0. 3000 Appl e | nc 051-02265 | D
M N-NECR-W BHE6; 3600 PPV N SOSW LCDBKLT VOLTAGE=55V P . M
VOLTAGESSY M N-RECK-W, DTH=0. 2000 .0.0
VALTAGEZ 9 NOTI CE OF PROPRI ETARY PROPERTY: BRANGH
THE | NFORVATI ON CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY OF APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG PAGE
| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 84 OF 500
Il NOT TO REPRODUCE OR COPY I T
11 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART SHEET
BOM_COST_GROUP=DI SPLAY IV ALL Rl GHTS RESERVED 65 OF 73

38 I 6 5 4 3 2 1




8 I 6 5 4 3 2 1

LCD Panel HPD & AUX strappi ng

LCD PANEL | NTERFACE (eDP) + Canera (M PIl) . =PP3V3 S0 LCD

s _=PP5V_S0_LCD 20 s DP_INT_HPD ., o EDP_I NT_AUX P NO_XNET_CONNECTI ON=1
NO_XNET_CONNECTI ON=1 R85 Olclf’/ll
5%
S RE501! RE507: i3
% % 2
0 Wi Wi
SLGLéSAg&asv R i
72 66 EDP_I NT_AUX N
7 TDEN 3 _— p—
R83§(;L / D8550217 LCD PVR SLEW AP P VOLTAGE=5V B )
1 2 PANEL P5V EN D A I JI_ K ANEL P5V_EN 2 |oN S| 5 o o PP5V_SOSW LCD . . 66 72
1720w DSF01S30SCAP @D 1 C8560 |1C8561 72 6 65 ___PPVOUT_SO_LCDBKLT .
201 R R
R3515 ) CRI Tl CAL e T T SHORT RSENSE C8504 1 C8503 1
150K 1 C8511 1 512 o _=PP3V3_S5_LCD 2 &% 2 BY¥ 3PF — 12PF —
8 LAAAZ 1 C8515 0201 0201 oM T +-0, 1PF —— 5% ——
1% 1 C8509 —— 0. 1UF —— 10UF 100V 5 100V 5
1/ 20W —— 0. 1UF — 10% — 20% — — R8520 QG QG
NVE —— 10% —— 2200PF 5 10V 5 10V CRITICAL « = = 0201 0201
201 2 1% ceen T, 100 3365, CERM 355, 5RM —0-005- M N_NECK W DTHEQ. 2000
0301 2 X7R CERM VDD 7%y M N-LI'NE-W DTH=0. 5000 €L €L
0201 Us501 VOLTAGE=3. 3V R8 g o4 VOLTAGE=3. 3V 0306 EHoRT VOLTAGES. SV - -
l o o o SLGEAP1443V PP3V3 SOSWLCD R 1 /\/\/\/2 PP3V3 SOSW LCD R1 1 2 ® PP3V3 SO$W LCD 66 72
= TDFN 5% 3 4
R28050]K6 LCD PWR _SLEW 3V3 7 | cap D_3 ® szl)g\y 1 C8562 1 C8563
| . 1 200K,  PANEL_P3V3_EN . 2 | v o 5 A== T s e _ PPVOUT_SO,LCDBKLT
1% 2 2
1/°20W 1 G\D S5EM o)
i 1 E8a16 1 C8513 - 1 C8510 1 1 C85021| (C8501:  C8500:
= b — 2200% L0 NS LCoPANEL P - - B S L
R8518 D8518 . 2 1 2 & o ST - L Wl il
330 SC2 0201 0201-1 0201 0201 0603
1 2 PANEL P3V3_EN D KJI_I A ° s L SNS_LCDPANEL_N CRI TI CAL PLACE_NEAR=J8500: BM\CE_NEAR=J8500: BM\CE_NEAR=J8500: 5[VM
1/ 20w DSF01S30SCAP 1 1 J8500
201 = = 2075%_—8948%5 02
PANEL P3V3 EN DLY
s e PPVOUT_SO_LCDBKLT 43 N 44 PP3V3_SO0SW LCD o 1
so =PP3V3_G3H SMC _/
S| GNAY
U510 BYPASS 12 oo _EDP_I NT_AUX_N 1| 2ol
NOSTUEE ORI Tl CAL o 2 66 _EDP_| NT _AUX P 3 OO 4 BUF _EDP _PANEL PWR EN 66
5 6 DP_I NT_HPD -
O O 5 66 72
s PANEL P3V3 EN 1 0 %/ FE/SZOSWQIS)F ot PANEL P3V3 EN DLY SLG4\/£\DFI’D4998 266 _EDP I NT_M._N<O> 7 O 0 8 o
% 7 < > 9 10 1 7
NOSTUFF 2 s y-EDP_PANEL_PWR _EN ° 2 |EDP_PANEL_PWR EN  PANEL_FET_EN DLY| 3 2 o _EDP_INT_M._P<0 7 1° 9T LD IRQL oD 6 e6 72
ONO;
1,9 2 R3591 BUF_EDP_PANEL_PWR_EN 72 60 59 39 26 14 [T PM SLP S3 L 4 |pPM SLP S3 L PANEL_PWR EN CONN|_8 BUF_EDP_PANEL_PWR EN 266 _EDP_INT_M._N<1> | EEE o o4 1 TCON_BKLT_PWM @D 1 66 72
oY% 1 20W N 0201 STORN e _EDP_I NT_M._P<1> 15 16 EDP_BKLT_PWM 5 7
NF?SSE%FZI: 60 o0 53 47 ry-oMC_RESET L 12 |SMc RESET | NPUT L SMC_RESET_OUTPUT L[ 9 BUF_SMC_RESET L rry 59 41 6o 7 1° %75 <
0 ¢ oXe,
6 53 47 ry-oMe RESET L 1 %% i BUF_SMC RESET L oy 30 41 s R8510" X604_DI SP_PVR_ENL_ S5 N 72 66 Eg : m & Elzgz ;‘i O 0 22 I
1005!%% X604_DI SP_SMC_RST_LL 19 \c e JEE 8 g 24 | 2C BKLT_SDA @
1/ 20W . e _EDP I NT ML N<3> 25 | 5 ol 28 | 2C BKLT SCL (B 0 72
12 Ug510 E—Xlg NC 26 _EDP_INT_M._P<3> 27 [ 5 5128 | 2C_TCON_SDA_CONN w7
A1 NC 29 30 | 2C TCON_SCL_CONN 7
N a0 o conM Pl _DATA_CONN_N a0 97s2 | o 72
~ 1y a7 M Pl DATA CONN P 33 OO 34 | 2C ALS SDA CONN 66 72
O] . 35 00 36 | 2C ALS SCL CONN 66 72
o oM PL_CLK_CONN_N 37 | 5 ol 38 | 2C_CAM SCL_CONN
I = o (oM PL_CLK_CONN_P 39 | 5 &40 | 2C_CAM SDA_CONN 5 72
41 42
ey 2C ALS_SDA 2 33 4 . | 2C ALS SDA CONN 4 1 ¢ 00 ’
1/ 20W 5%
201 PLACE_NEAR=J8500: 5MV PVR
R8558 » e _PP5V_SOSW LCD 45 | o o] 46 e PP5V SO_ALSCAM F o
e 12C ALS SCL 2 33 .1 . |2C ALS_SOL_CONN 4 o, | 0| L 1 C8564
1720W 5% _ oo L 12PF
201 M~ PLACE_NEAR=J8500: 5MM 49 | 5 5150 - 5%
2
R8560 51 | 0 5|52 CERY
53 54
- | 2C_CAM SDA 2 33 | 2C_ CAM SDA_CONN___ o6 » s EDP_M__C P<0> C8520 1|2 EDP I NT_M._P<0> o oo =
<o 17 20W 5% ) * = 0% 16V S I Bl
201 PLACE_NEAR=J8500: 5MM 0. 1UF ! xsR cermo201 57 5a
O O
R8562 2 s oy EDP_M._C_N<0> C8521 1 A EDP_| NT_M__N<0> 6 72 59 | 5 5160
% 61 62
36® I 2C CAM SO_ 2 33 01 R I 2C CAM SO_ w\IN o6 72 O 1UF X5R- CERM0201 o3 O O ” CQ/\LI NG B%ES
V20061 "V PLACE_NEAR=J8500: 5MM s wy—EDP_M._C P<1> C8522 1 A EDP_INT_M_P<1> 5 1 =10 O ¢ 860- 00469
R8572 O 2 s e 7 [ o6 2. 7X1 8RSI1_|845IOD-10 91H SM
O O . . - 1. .
102
eca> =12C TCON SDA 1,33, > . | 2C_ TCON_SDA CONN__ 4, -, »omm—EDP_ M G Nel> (8523 T8y EDP_INT ML _RNel> e 1
500 1720 0. 1UF X5R. CERM0201
PLACE_NEAR=J8500: 5MV . <7 111 2 <7 ] =
R3568 > s rmy_EDP_M._C P<2 C85024£UF N EDP_I NT_M__P<2 6 72 T
. 33 | 2C_TCON_SCL_CONN ' Al v SH8502
o> Z12C TCON SCL 1782 o6 72 s EDP_M_C N<2> C8525 1|2 EDP_INT_M._N<2> 4 5 516500228 -
A ™ R 2. 7X1.8R 1. 41 D-0. 91H SM
PLACH_NEAR=J8500: 5MV 0. 1UF X5R. CERM0201 L
s <3> 12 <3> ,
108550 |1 (8551 |1C8552 |1C8553 |1CB554 |1C8555 o ER M CP<g> (6920 1fe, . EDPINT M P<3> .« L
—— 12PF  —12PF  ——12PF ——12PF  ——12PF  ——12PF ' YOR CERVDZ01
2 b, 2 24, 2 24, 2 24, 2 24, 2 24, nommEDP M CNe3>  (BS27 ty12 EDP INT M _N<3> oo
0201 0201 0201 0201 0201 0201 O 1UF X5R. CERM0201
= = = = = = ; EDP_AUXCH C P C8528 1|2 EDP_I NT_AUX_P o 72
@ 10% 16V
0. 1UF X5R. CERM0201
C8 5 2 9 1 5 EDP I N_I_ AUX N lSDYAl\(ICE_I\/-T—\IS'-II'—IT_RE:X362 SYNC_DATE=06/ 23/ 2015
EDP_AUXCH C N .
5® 10% 16V o 72
BUF_EDP PANEL_PVR EN ., 0. 1UF | I 38 cernib¥l eDP D spl ay Connect or
b0 Ta s 'S
TCON BKLT_PWW 41 66 72 (f} Appl e Inc. REVISIO\I-
| 2C BKLT_SDA 6 0 72 ® 1.0.0
1 C8570 1 C8571 1 C8572 1 C8573 NOTI CE OF PROPRI ETARY PROPERTY: BRANCH
e N A HELECITOl A @ e
T, 34 T, 34 T, 3% T, 34 THE POSESSOR AGREES TO THE FOLLOW NG PACE
0201 0201 0201 OCEfF)elM I: -ll\—lgl_M.?loNTRé:DNROTDHICSE (;.(}:UC(TM;yI !I.N CONFI DENCE 85 G: 500
— — — — 11 NOT TO REVEAL OR PUBLISH I T IN WHOLE OR PART SHEET
- - - - BOM_COST_GROUP=DI SPLAY |V ALL Rl GHTS RESERVED 66 OF 73
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NOSTUFF
R8%41 VENDOR FERRI TE DATA:
2 1 20A - 20MS, 2% DUTY CYCLE CRI TI CAL
- 10A - 100MBS, 10% DUTY CYCLE 1.8600
0201 - PP1V8_S5G 5o 61 64 oo 7 (WORST CASE 77?4 9A - SMN FERR- 10- OHW 8A
s o 2 PP3V3_S5_SSD o 2 (Y YY1, . PP3V3 SSD FLT
1 C8640 'R8645 CRI TI CAL 0603 M°N_NECK_W DTH=0. 1000
T b o GAF T00K C8602 108601 |1 C8606 | (8607
5 187 5%, 22UF —L L g 1UF~ L3 5pF L 35pF
X5R- CERM 20% —T1— —T— 10% —1— +/[-0.25PF —71— +/-0.25PF
vé%Q 2201 om s} 2 2 Wt e |2 B 2 3¢
e 603 0201 0201 0201
4L 5GN -
SOrii1e 1 1 1 1
13 [T SSD PWR EN L ® ° i ]'-A‘CJ'E* al SUSH- ST ® SSD PWR _EN_CONN L 67 - - - -
5 CON
SSD BOOT L gg& Vet e AT g—=50 BOOT L v CRI TI CAL CRI TI CAL
14 T ' *
= - J8600
R8640 G\IE (VWORST CASE ??A) FERR'T?QQ%%M SA SSD-M [F)I\{Rgléll\\ﬂrr J130
s « PPBUS G3H SSD YT, s PPRLS SSDFLT -
—. .
N%TGUE; 2(“)’52 CRICQ&A)Z . 0603 1 C8603 MN_NECK_W DTH=0. 1000 ; o o 22
0 ® . TUF —— —|— 0. 1UF O O l
2 A BT T, 1% N
58 1 X5R- CERM 2 2 xR » /AC_SHI ELD SSD 415 od59 ¢
0201 ) 1 | o7 _oSD PWR _EN CONN L 5| 5
0 67 4o PP3V3 _S5_SSD = = 2 67 SSD _BOOT_CONN_L 515
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| LK_PART=PWR BTN = ONOE R9388 ONOE RO 261 DEV_LEDS SR@PGhvic. 7 S 261
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CPU RAILS
10 s_=PPVCC SO_CPU — _ PPVCCCPU_SOG 45 55 65 7
10 s_=PPVCCSA_S0_CPU — R SAEIRE PPVCCSA_SOG s 1
1 s_=PPVCCGT_S0_CPU — R BAEIRE PPVCCGT_S0G 45 57 65 o0 72
1 o_=PPVCOOGTX_S0_CPU — VAR BASERTROE PPVCCGT_S0G 4s 57 53 60 72 » CPU_VCCGTXSENSE_P — _ PU_VSNS_CPU_VCCGIX_TP
s 10 s_=PP1V2_S3_CPU VDDQ — KB BASERTRUE PP1V2_S3 ¢ 65 64 60 s CPU_VOCGTXSENSE N — WREBAETRE pp VSNS CPU VCCGTX_TN
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s 14 12 s_=PP3V_G3H PCH VCCRTC — _ PP3V1_RTC « —  VAKEBASERTRUE
% s u_=PPBUS_G3H = PPBUS_GBH 45 50 53 55 60 63 65 69 72 —  MKEBASEETRUE
i} 1 s SPP3V3_S5_PCH VLCDSW = VRRE BASESTROE PP3VS_S0 4¢ 56 0 o1 63 64 0 09 7 »_=PP3V3_S0_BT_UART _ ] PP3V3_S0 45 42 45 45 45 56 55 0 52
s =PP3V3 S4 BT UART E mii-:ﬁ:E:IEEE PP3V3_34 ji 43 44 45 63 64 67 69 72
«=PPOU N GIH STS = RE BASERTROE o Ot 5 o 0 9 72 o 15 1 1 +_=PP3V3_SUS_PCH VCCPGPPA _ _ PP3V3_S5G s o4 s 7 _ppav3 G3H KED - N
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- M ERETRE w 15 »_=PP3V3_SUS PCH VCCSPI — RS PP3V3_S5G ¢ o s 7 )
— MAKE_BASE=TRUE
«_=PP3V3_GBH SMC _ PP3V3_GBH 1 2 « « 2 o ZPP3VS_SUS_PCH VOCRTCPRIM = ARE BASE=TROE PP3VS_S9G w0 & o 7 ._=PP3V3_S0_TPAD _ PP3V3_ S0 4 42 45 46 48 5t 50 e0 65 s
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- . =PP1V SUS PCH VCCCLK1 — ARE-BASE=TRUE PP1V_S5G 1 62 63 64 69 72 )
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»_=PP1V_SUS_PCH VCCCLK5_SRC — MKEBASETROE PP1V_S5G 15 62 63 o4 6o 72
1 s =PP1V SUS PCH VCCCLK6 — NAKE—BASE:TRUE PP1V_S5G 1 2 63 64 69 72
s 1»_=PP1V_SUS_PCH VCCAPLL — KB BASEETRUE PPLV_S5G 16 6 65 64 60 72
— MAKE_BASE=TRUE
.« s_=PP1V8_SUS PCH VCCPGPPF — _ PPLV8_S5G s e 61 67 60 7 ss_=PP5V_S0_BKLT — _ PP5V_S0 s s5 56 57 0 as 60 72
_ 1» s_=PP1V8_SUS_PCH VCCATS — KB BASERTRUE PP1V8_S5G so 61 64 67 6o 1 ss_=PPVI N_SOSW L CDBKL TFET — KB BASETRUE PPBUS_GBH 45 50 55 55 60 63 a5 60 72
24 23 22 22_=PP1V8_S3_MEM — PP1V8B_S3 & e e —PP1V8 SUS PCH VCCLP8 SRC —  NAKE_BASE=TRUE PP1V8 S5G —  NAKE_BASE=TRUE
21 2 22 1 _=PPLV2_S3_MEM VDD2 Ll PPLV2_S3 &5 s oo = = WARE_BASESTRUE 0 6o e e 2 _PPEV SO FAN PPEV SO
20 2 22 »_=PP1V2_S3_MEM VDDCA — e PPIV2_S3 & & o oo 12 »_=PPVCCPRI MECORE_SUS PCH — _ PPVCCPCH_S5G 6 o 7 = = AKE BASESTRUE 55 90 57 0 6 00 72
vs 23 22 2 =PP1V2 S3 NEM VDDOQ — MAKE_BASE=TRUE PP1V2 S3 o2 63 o4 6o — MAKE_BASE=TRUE
.0_=PPDDR_S3_MEMVREF e i PP1V2_S3 ¢ 6 o oo _=PP1V_SUSSW PCH VCCAMPHYPLL_SRC PP1V_S5GID ¢
—  VAKEBASEETRUE 12 s_=PP1V_SUSSW PCH VCCMVPHYGT — mﬁ—:ﬁziiﬂg PP1V_S5GID
_ 12 s_=PP1V_SUSSW PCH VCCSRAM — BASES PP1V_S5GID «; «
Yy Sy v e e o og— " " » »_=PP1V_SUSSW PCH_VCCAPLLEBB — WREBASETRE PP1V_S5GID « «
25 _— — I\/AKE:BASE=TRUE 62 69 72 — MAKE _BASE=TRUE
. PPVREF_S3_MEM VREFDQ A _ PPOV6_S3_MEM VREFDQ A ., ., » =PELVE_SO_PCH VLLHDA ¢ ke BASELTRUE PPIVB_S0 s 50 51 50 63 61 o7 72
o 2 PPVREF_S3_MEM VREFCA —  WAKEBASETBOV6_S3_MVEM VREFCA A . 2 s ZPPLVBRIVS_S0_PCH VOCHDA = -
20 PPVREF 83 'VEM VREFm B : NAKE_BASE:T% 0V6 83 NEM VREFm B I 60 19 16 14 13 5 :PP3V3 SO PCH : VAKE BASE=TRUE PP3V3 SO .’gg 42 45 46 49 54 59 60 63 64
69 20 PPVREF 83 'VEM VREFCA : NAKE_BASE:T% 0V6 83 NEM VREFCA B 03 24 14 _PP3V3 S4 PCH : MA\KE:BASEZTRUE PP3V3 84 41 43 44 45 63 64 67 69 72 . .
—  WARE_BASESTRU Digital G ound
GA\D
VOLTAGE=0V
M N _NECK W DTH=0. 0850
i M NZLI NEZW DTH=0. 3000
_=PP3V3R1V8 SO PCH VCCPGPPB — PP3V3_S0 35 42 45 46 49 54 58 60 63 64
— MAKE_BASE=TRUE 69
USB- C GLOBAL POAER ALI ASES
29 =PP3V3 UPC XA AUX — _ PP3V3_UPC XA LDO 28 29
» _=PP3V3_UPC XB_AUX — KB BASERTRUE PP3V3_UPC XB_LDO »; 5 s
— MAKE_BASE=TRUE
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33

=PP3V3_S5_TBT_X

PP3V3 85 44 58 60 61 63 64 68 69 72

MAKE_BASE=TRUE

=PP5V_ XA USBC

PPSV S4 54 58 60 63 64 69 72
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MAKE_BASE=TRUE
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16 1P BT_12S_CLK —  NMAKE BASE=TRUE NO TEST=1 NC BT 12S CLK
16 o> P-_BT_12S D2R — MAKE BASE=TRUE NQ TEST=1 NC BT 12S D2R
16 oI P-BT_12S R2D —  NAKE BASF=TRUE NO TEST=1 NC BT 12S R2D
16 1 P-BT_2S_SYNC —  MAKE BASF=TRUE NO TEST=1 NC BT 12S SYNC
% oL P_CAM GPI OB — MAKE BASF=TRUE NO TEST=1 NC_CAM GPI O3
s 1P CPU_ATS5 —  NMAKE BASE=TRUE NQ TEST=1 NC_CPU _ATS
UNUSED GDI CB HSI O s o P_CPU_AUS — MAKE BASE=TRUE NO TEST=1 NC CPU _AUS
] s mm—LE-CPU_AY4 —  MAKE_BASE=TRUE NO TEST=1 NC CPU AY4
TP_CPU BB3 — MAKE BASF=TRUE NO TEST=1 NC CPU BB3
S MR — = L
' VCCPRI M_CORE_VI DO —  \AKE BASESTRUE NO TEST=1 NC_VCCPRI M_CORE_VI DO o > P_CPU_BBS —  MAKE BASE=TRUE NQ TEST=1 NC_CPU_BB5
O™ /CCPRI M CORE_VI DL — 3 Y NC VCCPRI M CORE VI D1 s 1 P-CPU_MSM L —  MAKE_BASE=TRUE NQ TEST=1 NC CPU_NMSM L
8 —  AKE BASF=TRUE NO TEST=1 =
— M. B DEV L _ a . NC MLB DEV L o mo—P_CPU _NCTFVSS A5 —  MAKE_BASF=TRUF NQ TEST=1 NC_CPU NCTEVSS A5
15 [T — NMAKE _BASE=TRUE NO TEST=1 s mm>—IP_CPU_NCTFVSS_A70 —  MAKE_BASE=TRUE NO TEST=1 NC_CPU NCTFVSS_A70
o omy—LP_CPU_NCTFVSS_AV1 —  MAKE_BASF=TRUE NQ TEST=1 NC_CPU_NCTEVSS_AV1
s o> P_CPU_NCTFVSS_B/1 —  MAKE BASE=TRUE NO TEST=1 NC CPU NCTEVSS B71
16 [T | 2C UPC SDA — MAKE BASE=TRUE NQ TEST=1 NC | 2C UPC SDA " T TP _CPU NCTFVSS BAl —  MAKE BASE=TRUE NO TEST=1 NC CPU NCTFVSS BAl
16 [T | 2C UPC SCL — MAKE BASF=TRUF NO TEST=1 NC | 2C UPC SCL ° I TP_CPU NCTFVSS BA71 — MAKE BASE=TRUE NQ TEST=1 NC CPU NCTFVSS BA71
» mm—P_CPU_NCTFVSS _BB/70 —  NAKE BASF=TRUE NO TEST=1 NC CPU NCTEVSS BB70
’ PCH BSSB CLK — e masesTRIE noTesT=1 NG PCH BSSB_CLK » oo 1E-CPU NCTEVSS Cl — e gasesTRE Mo TesT=1 NG CPU NCTRVSS Cl
13 %} PCH BSSB_DATA —  NAKE_BASE=TRUE NO TEST=1 NC_PCH BSSB_DATA
1 o P_PCH CLKOUT_LPC1 — MAKE BASE=TRUE NO TEST=1 NC PCH CLKOUT_LPC1
1 oy P_PCH_GPD7 —  NAKE BASF=TRUE NQ TEST=1 NC_PCH GPD7
1 oy P_PCH GPP_DO — NMAKE_BASE=TRUE NO TEST=1 NC PCH GPP_DO
16 oy P_PCH GPP_D1 —  NMAKE BASE=TRUE NO TEST=1 NC PCH GPP_D1
16 oI P_PCH_GPP_D3 — MAKE BASE=TRUE NQ TEST=1 NC _PCH GPP_D3
16 o P-PCH _GPP_D4 —  NAKE BASF=TRUE NQ TEST=1 NC PCH GPP_[D4
s o P_PCH GPP_EI5 —  NAKE BASF=TRUE NQ TEST=1 NC PCH GPP_E15
1 oI P_PCH GPP_F8 — MAKE_BASE=TRUE NO TEST=1 NC PCH GPP_F8
1 oy P_PCH GPP_F9 —  NMAKE BASE=TRUE NO TEST=1 NC PCH GPP_F9
1 o P_PCH _GPP_F10 — MAKE BASE=TRUE NQ TEST=1 NC PCH GPP_F10
1 r—PCH_BT_ROM BOOT —  NAKE BASF=TRUE NQ TEST=1 NC PCH GPP_F11
1 ro—PCH SCC_DFEU_STATUS —  NAKE BASF=TRUE NQ TEST=1 NC PCH GPP_F18
13 SOC_PANI C L —  MAKE BASF=TRUE NQ TEST=1 NC _PCH GPP_F19
16 r>—1BT_X_DPMUX_SEL —  NAKE BASF=TRUE NO TEST=1 NC TBT_ X DPMJX SEL ) % SOC S2R ACK L Yy —— pay— NG PCH GPP F20
1 y—20C_SLEEP_L —  MAKE RASE=TRUE NQ TEST=1 NC PCH GPP_F21
il D %E Ea E@E"DEYPC —  NAKE BASF=TRUE NQ TEST=1 Hg Ea IF_)QEIPICYPC
1 D — MAKE_BASE=TRUF NQ TEST=1
1 m—BI1_T_ClO PWR EN — MAKE BASF=TRUE NO TEST=1 NC TBT_ T _C O PWR EN . TP PCH SLP WAN L P —— \Q TEST1 NC PCH SLP WAN L
16 o IBT_T_USB_PWR_EN — MAKE BASF=TRUE NO TEST=1 NC TBT_T_USB PWR_EN (MEND TP PCH STRP ESPI —_— NG POH STRP ESP
TBT_T_PCl _RESET_L — wwemASEsTRE  NoTest=1  NC TBT T POl _RESET L o D — MAKE BASESTRUE  NO TEST=1
16 [T — _ L TP PCH STRP TLSCONF —  MAKE BASF=TRUE NO TEST=1 NC PCH STRP_TLSCONE
TBT_T_DPMJUX SEL — MAKE BASF=TRUF NO TEST=1 NC TBT_T_DPMJX_ SEL R HEND — = L
16
. om =TBT T CLKREQ L —  wwEmasesTRE  NoTest=1 NG TBT T _CLKREQ L o DtV e =t paseTae o tests NG PMG PG
s y—PCl E_CLKI00M TBT_T_N —  MAKE BASE=TRUE  NQ TEST=1 NC PCl E_CLK100M TBT_TN * D= ooy L = —MAKE_BASECTRUE NOTEST=L NG SPl oo L
s PGl E_CLKIOOM TBT_T_P —  MAKE BASE=TRUE  NQ TEST=1 NC PCl E_CLK100M TBT_TP * D —5"cvel K CLK24M SSD = —MAKE_BASECTRUE NQTEST=L NG SYSCLK CLKOAM SSD
s @ PCLE_TBT_T_D2R N<0> —  NAKE_BASE=TRUE NQ TEST=1 NC PCIE_TBT_T_D2RNO BB — MAKE BASETRUE NQ TEST=1
s qn—PA E_TBT_T_D2R_P<0> —  MAKE BASE=TRUE NQ TEST=1 NC PClIE TBT_T_D2RPO
eI Cey C beiem e cmrlrTeor
15 <0> — MAKE_BASE=TRUE NO TEST=1
15 %} PCIE TBT_T_D2R N<1> —  MAKE BASE=TRUF NQ TEST=1 NC PCl E TBT_T_D2RN1 15 D $E £g§ 82 BZZSEI = —MAKE_BASECTRUE NOTEST=L “g ngg 82 ggg
s q@omp—PA E_TBT_T_D2R _P<1> —  MAKE BASE=TRUE  NQ TEST=1 NC PClE_TBT_T_D2RP1 * 59583 03 R2DN = —MAKE_BASECTRUE NOTEST=L NG USB3 02 R2DN
15 PCLE TBT_T_R2D C N<1> —  MAKE_BASE=TRUE  NO TEST=1 NC PCIE _TBT_T_R2D CN1 D — MAKE_BASP=TRIF NO TEST=]
(> PCIE TBT T _R2D C P<l> — —pasE  TEST= NC_PCI E_TBT_T_R2D_CP1 s D1 P-USB3_03_R2DP — MAKE BASETRIE _ NO TEST=1 NC_USB3_03_R2DP
L ——RKERASEETRE NATESTEL 15 1 P-_USB3_04_D2RN —  MAKE BASF=TRUE NQ TEST=1 NC_USB3_04_D2RN
15 TP_USB3_04_D2RP —  MAKE BASF=TRUE NQ TEST=1 NC USB3_04_D2RP
i ng Ccﬁﬁx BIES s — mKE_BASEiTRUE NO_TESTil “g £§§ 82::\:' 15 % TP_USB3_04_R2DN —  AKE_BASF=TRUE NQ TEST=1 NC _USB3_04_ R2DN
15 B —  MAKE BASE=TRUE NO TEST=1 s rmy—1P_USB3_04_R2DP — _ MAKE_BASE=TRUE NOQ TEST=1 NC_USB3_04_R2DP
1 ey PEBUGUART_SEL_SQC —  MAKE BASE=TRUF NO TEST=1 NC DEBUGUART_SEL_SOC
o u D Ea g% FORCE_DFU —  MAKE BASE=TRUE NQ TEST=1 Hg Ea 2% FORCE_DFU
13 O] WDOG —  MAKE RASF=TRUE NQ TEST=1 WDOG
15 gy USB3_EXTB_D2R N —  NAKE RASE=TRUF NQ TEST=1 NC USB3_EXTB_D2RN 14 oo UPC_12C INT_L —  MAKE_BASE=TRUE NO TEST=1 NC UPC | 2C I NT L
15 gry-USB3_EXTB_D2R P —  MAKE BASESTRUE  NQ TEST=1 NC _USB3_EXTB_D2RP
15 USB3_EXTB_R2D C N —  MAKE BASE=TRUF NQ TEST=1 NC USB3_EXTB R2DCN
15% USB3 EXTB R2D C P —  \AKE PASESTRIE NG TEST=1 NC USB3 EXTB R2DCP o 1 P-UPC_XB_SWD DATA — MAKE_BASE=TRUF NQ TEST=1 NC UPC XB SWD DATA
2 gy =DP_X_SRC M_P<3..0> —  MAKE_BASE=TRIE NOQ TEST=1 NC DP_X SRC M._CP<3.. 20 1 P_UPC_XA_SWD DATA —  MAKE_BASFE=TRUE NOQ TEST=1 NC_UPC XA SWD DATA
26¢gry-=PP_X_SRC M._N<3. . 0> —  NAKE BASF=TRUE NQ TEST=1 NC DP_X SRC M._CN<3.. 2 1 P_UPC_XA SWD _CLK —  NAKE BASF=TRUE NQ TEST=1 NC UPC XA SWD CLK
D :g § g% ﬁ& E —=——ARERASEETRUE A Hg g § g% ﬁ&%ﬁ s I P_PCLE_CLK100M6P — MAKE BASF=TRUE NO TEST=1 NC PCl E_CLK100M5P
* CEo— ——RKERASEETRE NATESEL s oo P_PA E_CLK100MB6N —  MAKE BASF=TRUE NO TEST=1 NC PCl E_CLK100MbN
15 o1 P-PCH_CLKRECH_L —  MAKE_BASF=TRUE NO TEST=1 NC PCH CLKREQHG_L
15 1P TPXDP_CLK100MP —  MAKE BASF=TRUE NO TEST=1 NC | TPXDP_CLK100MP
15 cgry—USB_EXTA_N —  MAKE_BASE=TRUE NQ TEST=1 NC USB2_ 01N s ry—LP_L TPXDP_CLK100MN —  MAKE_BASF=TRUE NQ TEST=1 NC | TPXDP_CL K100MN
15 gy USB_EXTA P —  MAKE_BASE=TRUE NQ TEST=1 NC USB2_01P ss rmy—LP_CPUVR_GH1 —  MAKE BASE=TRUE NO TEST=1 NC CPUVR GH1
s oo P_CPU_RSVD_BB69 —  NAKE BASF=TRUE NO TEST=1 NC CPU RSVD BB69
s mo—LP-CPU_RSVD BB68 —  NAKE BASF=TRUE NO TEST=1 NC CPU RSVD BB68
s mo—LP_CPU_RSVD BA70 —  NAKE BASF=TRUE NO TEST=1 NC CPU RSVD BA70
s mo—LP_CPU_RSVD BA68 —  NAKE BASF=TRUE NO TEST=1 NC CPU RSVD BA68
s > P—CPU_RSVD AW'1 —  MAKE BASE=TRUE NQ TEST=1 NC CPU_RSVD_AW1
s mo—LP_CPU_RSVD AWO0 —  NAKE BASF=TRUE NO TEST=1 NC CPU RSVD AWO
s I P—CPU_RSVD AK12 —  MAKE RASE=TRUE NO TEST=1 NC CPU RSVD AK12
15 B NC_USB2_05N NO TEST=1 1o r>—J1P_SPKR_I DO —  MAKE RASE=TRUE NOQ TEST=1 NC SPKR | DO
15 B NC_USB2_05P NQ TEST=1 NC UPC XB | 2C ADDR ~ s my—1P_PCGOCD_PVCCI O —  AKE_BASF=TRUE NO TEST=1 NC _PGOOD PVCCl O
P D NOLTEST=] TP_PGOOD_P1V00 —  MAKE BASE=TRUE NQ TEST=1 NC_PGOOD_P1V00
NC USB2_06N NO TEST=1 gl B\ — = =
D NG USB2 06P = 1o o> TP_PCH_CLK32K_RTCX2 —  MAKE BASE=TRUE NO TEST=1 NC_PCH_CLK32K_RTCX2 DEST N X502 VLB CATZ
o NOTESTEL 1 D TP _PCH CLK24M XTALOUT —  MAKE BASE=TRUE NQ TEST=1 NC PCH CLK24M XTALOUT LAST Ci-IANGE' Non A 3 12:54: 34 2016
LD NC_USB2_07N NO TEST=1 1o 1 P-_XDP_BPM L<3> —  MAKE_BASF=TRUE NQ TEST=1 NC XDP_BPM L<3> : n_Aug : :
15 B NC_USB2_07P NOQ TEST=1 1o 1 P_XDP_BPM L<2> — MAKE_BASE=TRUF NO TEST=1 NC XDP_BPM L<2> e
G\D 1o oy P-XDP_BPM L<1> —  MAKE BASE=TRUE NQ TEST=1 NC XDP_BPM L<1> NC AND NO TEST Sl GNALS
o N W BFHES: 3388 DRAW NG NUVBER ST ZE
15 TS NC USB2 09N NO TEST=1 L Appl e | nc. 051-02265 | D
5T NC_USB2_09P NQ TEST=1 _ MAKE_BASE ® REVISTON
) 65 B> :I 2C BKLT SCL — TRUE | 2C BKLT SCL D o6 72 1.0.0
15 (B NC USB2_10N NO TEST=1 Digital & d osqgy——=1 2C_BKLT_SDA — TrRE 12C BKLT SDA D o6 72 NOTI CE OF PROPRI ETARY PROPERTY: ST
15 NC USB2 10P NO TEST=1 grta oun THE | NFORMATI ON_ CONTAI NED HEREI N | S THE
o = PROPRI ETARY PROPERTY OF APPLE | NC.
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Menory Bit/Byte Sw zzl e

PU DRAM
PU DRAM
MAKE BASE
MAKE_BASE MVEM B DO<0> TRE — =MEM B DOx6> D >
MEM A DO<0> TRUEE — =MEM A DQX16> D 2 2 1B MEM B DO<1> TRUE — =MEM B DQX7> D =
Z Z@ MEM A_DQ<1> TRE — =MEM A DQx17> D 2 "I EMB DQ<2> TRE — =MEM B_DQx1> D =
- 7% MEM A DQ<2> TRE — = M A D&igz D 2 Z :@ NVEM B DO<3> TRUE— =MEM B_DQ<3> D =
2 Ca> NEM A_DQ<3> TREE _— =MEM A DO<20> D " IO EM B DO<4s TRUE— =MEM B_DQx<4> D
» 1gary MEM A_DQ<4> TRE — =MEM A DO<21> CD = "I EM B DO<E> TRUE — =MEM B DQ<5> CD =
Y 7@ NEM A m<5> TRUE — f'\/EM A m<22> @ 21 . 7% NEM B m<6> TRUE — ZIVEM B m<2i @ 23
2 1o MEM_A_DO<6> TRE — :I\/Em ﬁ §18> D 2 Ca~ VEM B_DO<7> TRE — =MEM B DO<26> CD 2
2 1¢ay MEM A_DQ<7> TRUE — :'VE A > CBD 2 2 1¢ary MEM_B_DQ<8> TREE — =MEM B DO<20> D ¢
2 +¢ar> VMEM_A_DQ<8> RE— =MEM DO<7> D 2 2 e VEM B_DO<9> TRE — =MEM B_DQOx 2 D =
2 1@ VEMA_DQ<9> [RE = =N LA D2 —a 2 e MEM B_DO<10> e = =MEMLB DOSI9> o
»» 1cary MEM A_DQ<10> TRUEE — :ﬁm IS D s NEM B DO<11> TRUE — fl\/Em g ﬁzp D =
2 1y MEM A DQ<11> TRUE  — VETA D002 D ” 2 1¢ary MEM B_DOQ<12> TRUEE — :NEM DTS D zz
2 1cay NEM A_DO<12> TRE — :I\/EM A D03 D " 2 1> MEM_ B_DQ<13> TRUE — :lVE DOz O
» 1cay MEM A _DQ<13> TRUE — = A DO1S <O 7 1¢ary MEM B_DQ<14> TRUE — :I\/EM 222 CED 3
2 +¢ary MEM A_DQ<14> TRE — =MVEM D MEM B_DO<15> TRE — =MEM B DQx T
O NVEM A DO<15> TRUE — =MEM A DQO<5> B 2t 2 1By VEM B DO<16> TRUE — =NMEM B DO<40> CBD 2
e NVEM A DO<16> TRE — =NEM A DO<46> D 22 2 1By MEM B DO<17> TRE — =MEM B DO<41> D 2
S VEM A DO<LT> TRE — =MEM A DQ<47> D = " B VB DOS185 TRE — =MEM B_DO<45> GO =
S VEM A DO<18> TRE — =MEM A DQ<42> &> = " B EMB DOS195 IRE_— =MEM B_DO<46> &
S VEM A DO<19> TRE — =MEM A DQ<43> D = " B EMB D020 TRE — =MEM B_DO<42> &
S VEM A DO<20> TRE — =MEM A_DQ<44> D = D EMB DO<21> TRE — =MEM B_DQ<43> D =
2 1By NVEM A DO<21> TRUE — =MEM A DQ<45> CBD 22 2 1By NMEM B DO<22> TRUE — =IVEM B DO<44> B
I VEM A DO<22> TRE — =MEM A DQ<40> D = " D VB DO=235 TRE — =MEM B_DO<47> GO =
S VEM A DO<23> TRE — =MEM A DQ<41> &> = " B EMB DO=245 TRE_— =MEM B_DO<63> &
S VEMA DO<24> TRE — =MEM A_DQ<63> D = * E EMB DO=255 TRE_— =MEM B_DO<59> o
2 1B MEM A DO<25> TRUE — =MEM A DQx59> CBD 22 2 1B MVEM B DO<26> TRUE — =MEM B DQX57> B 2
2 1B MEM A DO<26> TRUE — =NVEM A DO<61> D 2 72 7¢O VEM B DO<27> TRUE — =NMEM B DO<61> D 2
I VEM A DO<27> TRE — =MEM A DQ<56> D > " B EMTE D028 TRE — =MEM B_DO<58> & =
S VEM A DO<28> TRE — =MEM A DQ<62> D = " B EMB D029 TRE — =MEM B_DO<62> GO =
S VEM A_DO<29> TRE — =MEM A_DQ<58> o = B EMB DO=30> TRE_— =MEM B_DO<60> D
” D EM A DO<30> TRE — =MEM A DO<60> D 2 ” D EM B DO<31> TRE — =MEM B _DQ<56> a>
» > VEM A_DO<31> RE = SVEMA DS D o VEM B_DO<32> e — SMEMB DOCIO>
MEM A_DQ<32> TRUEE — = D 2 " MEM B DO<33> TRUE__— =MEM > CD =
2 1B — =MEM A DO<11> 21 2 1B — =NVEM B DOx12> 23
MEM A DQ<33> TRUE — <O NVEM B DO<34> TRUE O
2 B = > 21 727 — _ > )
g e Ty o S R e L ——
S VEM A DO<36> TRE — =MEM A DQ<12> D = 2 ICED ﬁM B DO<37> TRE — =MEM B_DO<15> D
S VEM A DO<37> TRE — =MEM A DQ<9> D = ' EMB DO<38> TRE — =MEM B_DO<14> D >
B B
NEM A DO<39> TRE — = D 2 v NVEM B DO<40> TRUE _— =ME CD =
2 1B > TRUE — =MEM A DOx<24> 21 2 1B — =\VEM B DO<31> 23
R==g V=1 ﬁj& TRE_— =MEM A_DQ<25> D= 1@ ENL 2 ﬁiéi TmE — —MEM B DO<26> -
"I VEM A DO<42> TRE — =MEM A DQ<27> D = " E EMB DO<435 TRE — =MEM B_DO<27> & =
% MEM A_DQ<43> TRE — :ﬁm ﬁ ﬁggz D % MEM B_DQ<44> TRE _— =MEM E ﬁggz D =
e > TRUE — = 2t ” — =MEM 23
= MEM A DAl TRE — =MEM A DO<29> o3 ., = E>-VEM B_DQA 5> e — —NEM B DO<30s o
o VEM A_DO<46> e _— SVEMADES> D~ - o NEM B_DO<47> e _— MM B D D=
> TRUE — = 2 — = 24
VM A DOdE e = oMM A DO = V=V N7 S e V= Vi s o LD =0
S VEMA_DO<495> TRE — =MEM A_DQ<33> D = B EM B DO<50> TRE — =MEM B_DO<34> D
S VEM A _DO<50> TRE — =MEM A_DQ<34> D = O EMB DO51> TRE — =MEM B_DO<38> D
S VEM A DOSB1> TRE — =MEM A_DQ<35> D = D EMB DO52> TRE — =MEM B_DO<36> D
S VEM A DO<52> TRE — =MEM A_DQ<36> D = B EMB DO<53> TRE — =MEM B_DO<37> D
S VEM A DO<53> TRE — =MEM A_DQ<37> D = O EMB DO<54> TRE — =MEM B_DO<35> D
S22 VEM A DO<B4> TRE — =MEM A_DQ<38> D = D EMB DO<55> TRE — =MEM B_DO<39> D
. 7% MEM A_DQ<55> TRE — :ﬁm ﬁ ﬁgéz D 2 - 7% MEM B_DQ<56> TRE — :l\/Em g ﬁgiz D
72 7 > TRUE : — 22 72 7 : :IVE 24
I ﬁm ﬁ ﬁg% TRE — =MEM A DQ<51> % 22 D ﬁm S ﬁ?éi TmE — —MEM B DO<50> % 24
. 7% MEM A_DQ<58> TRE — :ﬁm ﬁ ﬁggz D 2 ” 7% MEM B_DQ<59> TRE — =|\/Em E ﬁg%z D
” A 59> TRUE — = CD 2 727 60> TRUE — =ME D
2 1B ﬁm A §60> TRUE — =NMEM A DO<48> (B 22 2 1B ﬁm g §61> TRE — =NMEM B DO<53> D 2
S VEM A_DO<61> TRUE_— =MEM A_DQ<53> D = B EM B DO<62> TRE — =MEM B DO<49>
S VEM A_DO<62> TRUE — =MEM A_DQ<54> D B EMB DO<63> TRUE — =MEM B_DQ<48> D
Z Z% MEM A_DQ<63> TeE— =MEM A DO<S0> e = MEM B_DQS_P<0> TRUE __ =MEM B DB _P<0> 5y 2
<> TRUE — =VEM A EXB pP<2> CBD 2t 2 1B > — =NEM B DOS N<O> 23
DA N e = AMADG N OB BN Pl e — B DG P 05
VEM A DOS P<1> TRUE — = D 2 e MEM B DOS N<1> TRUE — =ME D
2 1B — =MEM A DOS N<O> 21 2 1B — =VEM B DOS P<5> 24
MEM A DOS N<1> TRUE DO P<2> TRUE DO
S VEM A_DOS_P<2> TRE — =MEM A DQS_P<5> o 2 ¢ D ﬁm g % N<2> TRUE — =MEM B DQS_N<5> o
2 1B NEM A DOS N<2> TRE — =NVEM A DOS N<5> CED 2 2 1By NVEM B DOS P<3> TRE — =MEM B DQS P<7> (B 2
2 B MEM A DOS P<3> TRE — =MEM A DQS _P<7> D 22 2 1B MEM B DOS N<3> TRUE — =MEM B_DQS N<7> D 2
- S MEM A DOS_N<3>  TmE — =MEM A DS N<7> o3 . - S MEM B_DQS_P<4>  1mp — =MEM B_DOS P<l> <3,
IS MEM A DQS_P<d> TR — =MEM A DOS P<I> 3. - S MEM B_DOS_Ne4>  1me — =MEM B_DOS Nel> o3,
LS VEM A DOS Ne4> TRE — =MEM A DOS_N<1> I VEM B DOS_P<5> IRE — =MEM B DQS P<3> o3 .,
LS VEM A DOS P<5> TRUE — =MEM A DQS P<3> ” D EM B DOS N<5> TREE — =MEM B DS N<3> o
S VEMCA_DCS_N<5> TRE — =MEM A DQS N<3> . ' EM B DCS P<6> TRE — =MEM B_DQS P<d> .,
S VEM A DOS P<6> TRE — =MEM A DS _P<4> o o * D EM B DOS N<6> TRUE — =MEM B_DQS N<4> a2
» S MEMADOS N> g — =NEM ADOS Ned> o S MEM B DOS P<7> _ TmE — =MEM B_DOS_P<6> o3 .
2 7 MEM A _DQS_P<7> TRUEE — =MEM A DS _P<6> g ” D EM B DOS N<7> TRUE — =MEM B DOS_N<6> 2 DESI G\ X502/ MLB CATZ
© G VEMADE N> me — NVEMA OGS 6> g R N LAST CHANGE: Thu Aug 4 21:00:42 2016
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69 67

53 52

XDP

FUNC_TEST=TRUE

17 6B >
17 :@ IC'I?g (P:F|\/8<j)?é FUNC_TEST=TRUE
17 15 (B XDP CPU PRDY L FUNC_II:inTRUE
17 15 CB) XDP_CPU PREQ L FUNC_TEbT:TRUE
=G e T o FONCTEST=TRE
. 6@ §$ gg %F FUNC:TEI:T:TRUE
. 6@ XDP CPU TDO FUNC_TEST=TRUE
. XDP CPU TMS FUNC_TEST=TRUE
g XDP CPU TRST L FUNC_TEST=TRUE
v P LeRESET | T
¢ §$ E$ Fb::( FUNC:TEbT:TRUE
g XDP PCH TDO FUNC_TEST=TRUE
. 6@@ XDP PCH TNS FUNC_TEST=TRUE
1: : &> XDP PCH TRST L FUNC_TEbTiTRUE
17 B XDP_PM RSMRST L FUNC_TEbT:TRUE
17 CBOY XDP PRESENT CPU FUNC_TEbT:TRUE
w0 17y XDP_PRESENT_L FUNC_TEST=TRUE
B FUNC TEST=TRUE
e (F;Z%)V =206 FUNC_TEST=TRUE

L

AUDI O FLEX

AUD CONN HP_ LEFT

FUNC_TEST=TRUE

" D
" D

AUD CONN HP_RI GHT

FUNC_TEST=TRUE

AUD CONN HP_SENSE L

FUNC_TEST=TRUE

" B>

AUD_CONN HP_SENSE R

FUNC_TEST=TRUE

" B

AUD_CONN_RI NG&2

FUNC_TEST=TRUE

" D
" D

AUD_CONN_RI NG2_XW

FUNC_TEST=TRUE

AUD_CONN_SLEEVE

FUNC_TEST=TRUE

" B>

AUD_CONN_SLEEVE XW

FUNC_TEST=TRUE

" D

AUD_CONN Tl P_SENSE

FUNC_TEST=TRUE

" B>

FUNC_TEST=TRUE

- 48@ m gi ([.):,l&'lﬁA FUNC_TEST=TRUE
Z i@ HALL SENSOR RI GHT FUNC_TEST=TRUE
64 63 60 51 50 48 ¢PIY PP1V8 SO FUNC_TEST=TRUE
- FUNC _TEST=TRUE

51 47 42 41 28 19CT) PP3V3 G3H
e G\D FUNC_TEST=TRUE

LEFT SPEAKERS

8409_SPKR | DO

FUNC_TEST=TRUE

SPKRCONN_FL_OUT_N

FUNC_TEST=TRUE

SPKRCONN_FL_OUT_P

FUNC_TEST=TRUE

SPKRCONN_RL_OUT_N

FUNC_TEST=TRUE

SPKRCONN RL_QOUT_P

FUNC_TEST=TRUE

G\D

FUNC_TEST=TRUE

Rl GHT SPEAKERS

8409 SPKR | D1

FUNC_TEST=TRUE

SPKRCONN_FR_QOUT

FUNC_TEST=TRUE

SPKRCONN_FR_QOUT

FUNC_TEST=TRUE

N

51 50 (B P
51 50 (BT SPKRCONN RR OQUT N FUNC—TEbTiTRUE
1 oy SPKRCONN RR_OUT P FURC_TEST=TRUE
GN\D FUNC_TEST=TRUE

|||—

BATTERY

FUNC_TEST=TRUE

52 (B SYS DETECT L
2 eIy SMBUS SMC 5 G3H SCL FUNC_TEbTiTRUE
2 2 Iy SMBUS SMC 5 G3H SCL FUNC_TEST=TRUE
47 40 39 28/ SMC TCK FUNC_TEST=TRUE
D SNMC TDI FUNC _TEST=TRUE
o B SMC TDO FUNC_TEST=TRUE
o B SNMC TMS FUNC_TEST=TRUE
e ii e SMC DEV SUPPLY L FUNC_TEST=TRUE
BOOTROM
47 16 LB SPI ROM USE M_B FUNC_TEST=TRUE
B SPI M.BROM CS L FUNC_TEST=TRUE
i T SPI M.B CLK FUNC_TEST=TRUE
” B SPI MB CS L FUNC_TEST=TRUE
i T SPI M.B | O<2> FUNC_TEST=TRUE
” B SPI M.B | O<3> FUNC_TEST=TRUE
” SPI M.B M SO FUNC_TEST=TRUE
iz@ SPI M.B MOSI FUNC_TEST=TRUE

69 64 63 60

69 68 63 60 58 53

69 68

72

68

60

66 60 59 39

68 60

60

41

40

40

USB2 FI XTURE PORT

FUNC_TEST=TRUE

FUNC_TEST=TRUE
15 (B> %lz £E $E§$E$ FONCTEST=TRE——\RKE BASESTRUE FUNC_II:bI=TRUEUSa_TESTER N 1™ TPAAL0
15 B —  MAKE BASF=TRUE USB TESTER P TP- P6 TPA411
PP5V S4 FUNC_TEST=TRUE e
o GND FONC_TEST=TRUE | TICH. CRI Tl CAL

L

CAP POAER DI SCHARGE

FUNC_TEST=TRUE

" D pebO Gl R TERT=T
53 52 CBS PPDCI N G3H CHGR FUNC_TEbTiTRUE
66 65 (B PPVOUT SO LCDBKLT FUNC_TEST=TRUE
i FUNC_TEST=TRUE
o O Em gtg 2883 L FUNC_TEST=TRUE
o FUNC_TEST=TRUE
2 14 (B PM SLP_S3 L RSl
. EE Em gtg gg t FONC TEST=TRUE
o FUNC_TEST=TRUE
60 14 LB PM SLP_SUS L NCTESTeTRUE
B == ,IZ\E/IL PSYST:;IV\;G) FONC TESTETRUE
60 39<:EE:> — )
39 28CH) SNC_DEBUGDRT_TX_L FUNC—TESTiTRUE
39 8LH) SMC DEBUGPRT RX L FUNC_TEST=TRUE
5 B SSD BOOT CONN L FUNC_TESTiTRUE
1 B TP PCH SLP A L FUNC _TEST=TRUE

CAMERA

CAM TEST_MODE

FUNC_TEST=TRUE

* B>

TP_CAM LV_JTAG TCK

FUNC_TEST=TRUE

* D>

TP_CAM LV_JTAG TDi

FUNC_TEST=TRUE

* >

TP_CAM LV_JTAG TDO

FUNC_TEST=TRUE

* D>

TP_CAM LV_JTAG TMS

FUNC_TEST=TRUE

* D>

TP_CAM LV_JTAG TRSTN

FUNC_TEST=TRUE

* B>

TP_CAM TEST_MODEQ

FUNC_TEST=TRUE

* D>

TP_CAM TEST_MODE1L

FUNC_TEST=TRUE

= D>
D

TP_CAM TEST_MODE2

FUNC_TEST=TRUE

DI SPLAY
DP_I NT_HPD

FUNC_TEST=TRUE

EDP_BKLT_PWV

FUNC_TEST=TRUE

EDP_| NT_AUX_N

FUNC_TEST=TRUE

o B>
o B>

EDP_I NT_AUX P

FUNC_TEST=TRUE

EDP_PANEL_PWR EN

FUNC_TEST=TRUE

66 5
66% I 2C_ALS_SCL_CO\|N FUNC_TEbTiTRUE
66 (B | 2C ALS SDA CONN FUNC_TEbT:TRUE
| 2C BKLT SCL FUNC_TEST=TRUE
N —¢ FUNC_TEST=TRUE
70 66 CBY | 2C BKLT_ SDA . -
66 (BT | 2C CAM SCL CONN FUNC_II:bI:TRUE
66 (B | 2C_CAM SDA CONN FUNC_TEbT:TRUE
ss gy 2C_TCON_SCL_CONN FUNC_II:bI:TRUE
66 (B | 2C TCON SDA CONN FUNC_II:bI:TRUE
LCD |RQ L FUNC_TEST=TRUE
¢ FUNC_TEST=TRUE
66 37 CBIY MPI _CLK CONN_N -~ -
66 37 B MPI _CLK CONN P FUNC_TEbT:TRUE
66 37 CBI) M Pl _DATA CONN_N FUNC_TEbT:TRUE
66 37 CBI) M Pl _DATA CONN P FUNC_TEbT:TRUE
66 41 (B TCON BKLT_PWM FUNC_TEbT:TRUE
s cgy—PP3V3_SOSW LCD FONC_TEST=TRUE

66

72 66

PP5V_SOSW LCD

FUNC_TEST=TRUE

66 (BT

37 (B PP5V SO ALSCAM F FUNC_TEbTiTRUE

65 (B PPVQJT_SO_LCDBKLT FUNC_TEST=TRUE
GN\D FUNC_TEST=TRUE

69 67

69 68 64 63 61

69

69

68 60 53 52 51 47

69 67 64 63

69 64 59

64

69

60

69

63

63

69

69

68

42

45

57

DA410
ESD112- B1- 02ELS

0201- THI CKSTNCL

28

28

28

31

32

61

63

58

64

55

57

63

63

69

69

40

41

41

44 4

56

DA411
ESD112- B1- 02ELS

0201- THI CKSTNCL

USBC/ TBT

JTAG TBT_TCK

FUNC_TEST=TRUE

26
26% JTAG TBT TDI FUNC_TEbTiTRUE
26 B JTAG TBT_X_TNS FUNC_TEbT:TRUE
26 CB TBT X TEST_EN FUNC_TEbT:TRUE
2 LB PP20V_USBC XA VBUS EB%—IEijiﬂE
26 (B PP20V_USBC XB_ VBUS . TEST=
PONER
Y PP1V8 S5G FUNC_TESTiTRUE
= o> PPLV_OPC SO FUNC_TEbT:TRUE
wim>_ PP3V3_S4_ WS FUNC_TEbT:TRUE
PP3V3_S5 FUNC_TEST=TRUE
“<E FUNC_TEST=TRUE
PP3V3_S5G a
D FUNC_TEST=TRUE
45 LB PPVCCCPU_S0G = -
s T PPVCCGT SO0G FUNC_TEST :TRUE
61 B> PPVCCI O S0G FUNC_TEbT:TRUE
s cgy—PPVCOOPC_S0G FONC_T EbT:TRUE
61 B PPVCCPCH S5G FUNC T EbT:TRUE
56 CB> PPVCCSA S0G Eﬂﬁ_iiiiﬂi
62 (BT PPVTT_SO . TEST=
W RELESS
3 GBS JTAG W AN SEL FUNC_TESTiTRUE
34 B TP_JTAG W AN TCK FUNC_TEbT:TRUE
34 (B JTAG W.AN _TDI FUNC_TEbT:TRUE
34@ TP JTAG V\LAN TDO FUNC—TEbT:TRUE
34 B TP_JTAG W AN TNS FUNC—“Zb':TRUE
4 B TP_JTAG W AN TRST FUNC_TEST=TRUE

TRACKPAD AND KEYBOARD

ACT_THERM TRIP_L

FUNC_TEST=TRUE

B z: DD FAN LT PW FUNC_TEbTiTRUE
3 B FAN LT TACH FUNC _TEST=TRUE

KBD_BLC GSLAT

FUNC_TEST=TRUE

38
38% KBD BLC GSSCK FUNC_TEbTiTRUE
38 (B KBD BLC GSSI N FUNC_TEbT:TRUE
3 (B KBD _BLC GSSOQUT FUNC_TEbT:TRUE
38 (B KBD_BLC XBLANK FUNC_TEbT:TRUE
38 CB> KBD | 2C SCL FUNC_TEbT:TRUE
38 (B> KBD | 2C SDA FUNC_TEbT:TRUE
3 B KBD | NT L FUNC_TEST=TRUE
38 16 (B TPAD_SPI _MOSI FUNC_TESTiTRUE
3 16 (B TPAD SPI _I NT_L FUNC_TEbT:TRUE
8 (B TPAD SPI _CS _CONN_L FUNC—TEbT:TRUE
3 16 (B TPAD SPI_M SO FUNC_TEbT:TRUE
3 16 (B TPAD SPI _IF_EN FUNC_TEbT:TRUE
3 16 (B TPAD _SPI _CLK FUNC_TEST=TRUE
38 (B TPAD VI BE L FUNC—TESTiTRUE
41 38 (B SMC LSOC RST Eﬂx_Igiiiﬂg
g g% (|3]\||\/(E]:§4LV\AKE L FUNC_TEST=TRUE
¢ PP3V3 G3H FUNC_TEST=TRUE
7 $ D FUNC_TEST=TRUE
sz :@ EEE&SS(\Q;A FUNC_TEST=TRUE
% PP5V_S4_TPAD_CONN FUNG_TESTETRUE
s gy PPVIN_S4_TPAD_FUSE FUNC_TEST=TRUE

G\D

FUNC_TEST=TRUE

L

CAA<OQ. . 9>

6 SCE EDP_M._C N<O.. 3> NO TEST=1
56 SCBOS EDP M. C P<0..3> NOQ TEST=1
5 (B> EDP I NT M. N<O.. 3> NO TEST=1
5 LB EDP I NT M. P<0.. 3> NO TEST=1
3 3 B PO E_ AP D2R C N NO TEST=1
s 34 B PO E AP D2R C P NO TEST=1
35 15 B PGl E_AP_D2R_N NO TEST=1
35 15 B PG E_AP_D2R P NO TEST=1
3 15 (B PO E_ AP R2D C N NO TEST=1
35 15 B PCLE AP R2D C P NO TEST=1
35 3B PO E AP_R2D N NO TEST=1
35 3% B PG E_AP_R2D P NO TEST=1
67 15 (B PCl E_SSD D2R N<OQ. . 3> NO TEST=1
67 15 (B PCl E_SSD D2R P<0. . 3> NO TEST=1
67 15 B> PG E_SSD R2D C N<O. . 3> NO TEST=1
67 15 (B PC E_SSD R2D C P<0.. 3> NO TEST=1
5 B> PCl E_SSD R2D N<OQ. . 3> NO TEST=1
5 B> PCl E SSD R2D P<0. . 3> NO TEST=1
0 (B USB UPC XB F_N NO TEST=1
0 CBOS USB UPC XB F_P NO TEST=1
1 2T USBC XA D2R N<1..2> NO TEST=1
31 26 (B0 USBC XA D2R P<1..2> NO TEST=1
31 26 B USBC XA R2D C N<1.. 2> NO TEST=1
1 26 B USBC XA R2D C P<1.. 2> NO TEST=1
1B USBC XA R?2D N<1..2> NO TEST=1
1B USBC XA R?2D P<1.. 2> NO TEST=1
20 28 ¢gry-USBC_XA_USB_BOT_N NO TEST=1
20 28 ¢y USBC_XA_USB_BOT_P NO TEST=1
20 28 ¢gry-USBC_XA_USB_TOP_N NO TEST=1
20 28 ¢gry-USBC_XA_USB_TCOP_P NO TEST=1
2 26 (B USBC XB D2R N<1. . 2> NO TEST=1
2 26 (B0 USBC _XB_D2R P<1.. 2> NO TEST=1
2 26 (B USBC XB R2D C N<1.. 2> NO TEST=1
2 26 (B USBC XB R2D C P<1.. 2> NO TEST=1
2 B USBC XB R?2D N<1.. 2> NO TEST=1
2 B USBC XB R?2D P<1.. 2> NO TEST=1
22 30 ¢gry-USBC_XB_USB_BOT_N NO TEST=1
2 20 ¢gry-USBC_XB_USB_BOT_P NO TEST=1
22 20 ¢gry-USBC_XB_USB_TOP_N NO TEST=1
2 20 gy USBC_XB_USB_TCOP_P NO TEST=1
55 (B AGND U7320 NO TEST=1
o BANJO VBSTVR1 NO TEST=1
o BANJO VBSTVR3 NO TEST=1
62 (B BANJ O VBSTVR4 NO TEST=1
51 (B BANJ O VBSTVR5 NO TEST=1
55 (B CPUVR BP2 NO TEST=1
55 (B CPUVR_PHASE?
55 (B CPUVR SNB1 NO TEST=1
55 (B CPUVR SNB2 NO TEST=1
5 (B PD_VSNS CPU_VCCECPI O TN NO TEST=1
5 (B PD_VSNS_CPU _VCCOPC TN NO TEST=1
55 B PPVCCCPU_S0G _PH1 NO TEST=1
55 (B PPVCCCPU_S0G_PH2 NO TEST=1
56 (B> PPVCCSA SO0G R NO TEST=1
5 (B> PU_VSNS_CPU_VCCECOPI O TP NQ TEST=1
5 (B> PU VSNS CPU VCCOPC TP NO TEST=1
21 B VROVO_I ND_TBT_X NO TEST=1
12 CES PP1V_SUS PCH VCCAPLL_F NO TEST=1
12 CES PP1V8_S0_PCH VCCHDA F NO TEST=1

FOR DC/ DC

FUNC_TEST=TRUE

53 TBA HPWR EN L
53@@ PD_TBA MPM DET

FUNC_TEST=TRUE

FOR DEBUG

TP_UPC XA DBG UART_TX

FUNC_TEST=TRUE

> >

TP_UPC XA DBG UART_RX

FUNC_TEST=TRUE

= D>

TP_UPC XB DBG UART_TX

FUNC_TEST=TRUE

» D>
@D

TP_UPC XB DBG UART_RX

FUNC_TEST=TRUE

BOM_COST_GROUP=NO COST | TEMs

s 2 7 VEM A NO TEST=1
25 22 TLBI) VEM A CAB<0. . 9> NO TEST=1
25 22 21 TCHI) VEM A CKE<Q. . 3> NO TEST=1
25 22 21 TP MEM A CLK N<O..1> NO TEST=1
25 22 21 LRI MEM A CLK P<0..1> NOQ TEST=1
25 22 21 TLRT) MEM A CS L<0..1> NO TEST=1
ERLa: VEM A DQ<0..63> NO TEST=1
n 1@y VEM A_DQS_N<0. . 7> NQ TEST=1
LRl VEM A DOS P<0..7> NO TEST=1
25 22 21 LRI MVEM A ODT<0> NO TEST=1
25 23 T¢BI) MVEM B CAA<O. . 9> NO TEST=1
25 24 1B VEM B CAB<0. . 9> NO TEST=1
25 24 23 TCHIY MEM B CKE<O. . 3> NOQ TEST=1
25 24 23 TLBI) MVEM B CLK N<O.. 1> NO TEST=1
25 24 23 LR MEM B CLK P<0.. 1> NO TEST=1
25 24 23 LB MEM B CS L<0..1> NO TEST=1
n 1@y MEM B_DOQ<0. . 63> NQ TEST=1
n 7@y MEM B_DQS _N<0. . 7> NQ TEST=1
Ea: i MEM B DOS P<0.. 7> NO TEST=1
25 24 23 LRI ) VEM B ODT<0> NO TEST=1
37 36 LB VEM CAM A<Q.. 14> NOQ TEST=1
37 36 LB VEM CAM BA<Q. . 2> NO TEST=1
37 3LED VEM CAM DMVKO. . 1> NO TEST=1
37 36 LB MEM CAM DQxO0. . 15> NO TEST=1
37 36 LB VEM CAM DOS N<O 1> NQ TEST=1
37 36 LB MEM CAM DQS P<0..1> NO TEST=1
s gy-RE_O_ANT NO TEST=1
e RE_O_ANT_MATCH T NO TESToL
o i RE_L_ANT pg—
way RE_1_ANT_NATCH T pp—
o> RE_A_0_DI PLEXER NO_TEST=1
o> RE_A_0_MATCH MO TEST—1
o> RE_A_1_DI PLEXER NO_TESTo1
uggy-RE_A_1_MATCH NO TEST=1
o> RE_G 0_DI PLEXER NO_TEST=1
o> RE_G 0_MATCH MO TEST1
> RE_G 1_DI PLEXER NO_TESTo1
o> RE_G 1_MATCH MO TEST1
os o> AGND_U7310 pay—
o e BANJO _FBVR2_N NQ TEST=1
o+ o> BANJO_FBVR?_RC NOTEST1
o+ e BANJO_SVWR2 \Q TEST-1
o+ o> BANJO_SVWR2_SNUB NO_TESTo1
o+ o> BANJO_SWR3R NO_TEST=1
o+ o> BANJO_SVWR3_SNUB NO_TESTo1
o > BANJO VBSTVRL R NO_TEST-1
o+ o> BANJO_VBSTVR3_R pp——
o > BANJO VBSTVRA_R NO_TEST-1
o > BANJO VBSTVRS_R NO_TEST-1
ss o> CPUVR_BOOT 1 p—
s e CPUVR_BP1 \ TESTT
55 45 (B CPUVR | SNS2 N NO TEST=1
55 45 (BT CPUVR | SNS2 P NO TEST=1
+s o> CPUVR_PHASET p—
»CED CPUVR_SW NO TEST=1
g~ CPU_PROCHOT_R_L pp——
s o e~ CPU_VCCGTSENSE_N NO_TEST=1
g CPU_VCCST_PVRGD_R pp—

o o> GTVR_BP1
v 15 mrv GTVR_| SNS2_P pa—
o o> GTVR_SNBL p—
o+ o> GTVR_SNB2 pg—
o e GTVR_SNB3 g
o e GTVR_SWL \o TESTo1
o o> GTVR_SV2 \o TESTo1
o+ o> PLVOPC_BOOT_RC NOTESTL
o+ o> PLVOPC_DRVH R pg—
s o> PLVOPC_REFI N R pg—
s o> PLVOPC_SNS R p—
s o> P3V3S5_DRVH R pg—
s o> P5VS4_DRVH R p—
s o> SAVR_BP A
s o> SAVR_SNB1 \ Toorer
cs e SAVR_SW \o TEST1
12 s VO NP_P5V_U7310 NO TESTL
s e AGND_U7470 \O TEST=1
12 s VO NP_P5V_U7310 NO TESTL
o= o> VCI NP_P5V_U7320 NOTESTL
s o> TBA_PHASEL pg—
oo e PM C_ENH \TESr1

SYNC_MASTER=PAULM

SYNC_DATE=06/ 15/ 2015

PACE TI TLE

| CT PROPERTI ES

| nc.

FCT,
Cﬁ@ Appl e

DRAW NG NUMBER

051- 02265

SI ZE

NOTlI CE OF PROPRI ETARY PROPERTY:

THE | NFORVATI ON CONTAI NED HEREIN IS THE
PROPRI ETARY PROPERTY_OF_APPLE | NC.
THE POSESSOR AGREES TO THE FOLLOW NG

I TO MAINTAIN THI S DOCUMENT | N CONFI DENCE

Il NOT TO REPRODUCE OR COPY I T
I1l NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART
IV ALL RI GHTS RESERVED

REVI SI ON

1.0.0

BRANCH

PAGE

104 OF 500

SHEET

72 OF 73

2

1




LAST SCHENATI C PACGE.

FORCES CROSS REFERENCE PACGES TO COVE AFTER THI S.
SKI PS ANY TEMPORARY PAGES | M GHT MAKE.

DESI G\ X502/ MLB_CATZ

LAST CHANGE: Thu Aug 4 21:00:42 2016

PACE TITLE

DRAW NG NUVBER STZE
Cﬂj Appl e 1 nc. 051- 02265 | D
REVT ST ON
® 1.0.0

NOTI CE OF PROPRI ETARY PROPERTY: BRANCH

THE | NECRVATI ON_CONTAI NED HEREI N | S THE

PROPRI ETARY PROPERTY GF APPLE | NC.

THE POSESSCR AGREES TO THE FOLLOW NG PAGE

| TO MAINTAIN THI S DOCUMENT | N CONFI DENCE 500 GF 500

Il NOT TO REPRODUCE OR COPY I T -

|11 NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART

IV ALL RI GHTS RESERVED /73 OF 73

38 I 6 5 4 3 2 1




	mlb(1-73)
	Table of Contents (1)[1]
	BOM Configuration (2)[2]
	BOM Configuration (3)[3]
	PD Parts (4)[4]
	CPU GFX (5)[5]
	CPU MISC/JTAG/CFG/RSVD (6)[6]
	CPU LPDDR3 Interface (7)[7]
	CPU & PCH Power (8)[8]
	CPU & PCH Grounds (9)[9]
	CPU Core Decoupling (10)[10]
	CPU GT Decoupling (11)[11]
	PCH Decoupling (12)[12]
	PCH Audio/LPC/SPI/SMBus (13)[13]
	PCH Power Management (14)[14]
	PCH PCIE/USB/CLKS (15)[15]
	PCH SPI/UART/GPIO (16)[16]
	CPU/PCH Merged XDP (17)[18]
	Chipset Support 1 (18)[19]
	Chipset Support 2 (19)[20]
	LPDDR3 VREF Margining (20)[22]
	LPDDR3 DRAM Channel A (00-31) (21)[23]
	LPDDR3 DRAM Channel A (32-63) (22)[24]
	LPDDR3 DRAM Channel B (00-31) (23)[25]
	LPDDR3 DRAM Channel B (32-63) (24)[26]
	LPDDR3 DRAM Termination (25)[27]
	USB-C HIGH SPEED 1 (26)[28]
	USB-C HIGH SPEED 2 (27)[29]
	USB-C SUPPORT (28)[30]
	USB-C PORT CONTROLLER A (29)[31]
	USB-C PORT CONTROLLER B (30)[32]
	USB-C CONNECTOR A (31)[33]
	USB-C CONNECTOR B (32)[34]
	USB-C SUPPORT 2 (33)[35]
	WIFI/BT MODULE (34)[37]
	WIFI/BT Module Support (35)[38]
	CAMERA 1 OF 2 (36)[39]
	CAMERA 2 OF 2 (37)[40]
	P1:KEYBOARD & TRACKPAD CONN (38)[48]
	SMC (39)[50]
	SMC Shared Support (40)[51]
	SMC Project Support (41)[52]
	SMBus Connections (42)[53]
	Power Sensors High Side (43)[54]
	Power Sensors Load Side (44)[55]
	Power Sensors Extended (45)[56]
	Thermal Sensors (46)[58]
	SPI ROM & SWD Debug (47)[61]
	HDA BRIDGE (48)[62]
	JACK CODEC (49)[63]
	SPEAKER AMP (50)[64]
	JACK TRANSLATORS (51)[66]
	DC-IN & BATTERY CONNECTORS (52)[69]
	PBUS Supply & Battery Charger (53)[70]
	VReg CPU VCC Cntl (54)[71]
	CPU IMVP VCC & VCCSA (55)[72]
	IMVP VCCSA (56)[73]
	GT IMVP VCCGT (57)[74]
	VR - 5V S4, 3.3V S5 (58)[76]
	VR - OPC (EDRAM) (59)[77]
	PMIC IC & Power Control (60)[78]
	PMIC VCCPCH VCCIO 1.8V (61)[79]
	PMIC 1.2V 1.0V 0.6V (62)[80]
	RAIL DESENSE CAPS (63)[81]
	Power FETs (64)[82]
	LCD Backlight Driver (65)[84]
	eDP Display Connector (66)[85]
	SSD MODULE (67)[86]
	DEVELOPMENT ONLY (68)[99]
	Power Aliases (69)[100]
	NC_ AND NO_TEST SIGNALS (70)[102]
	Memory Signal Swaps (71)[103]
	FCT, ICT PROPERTIES (72)[104]
	=LAST SCHEMATIC PAGE= (73)[500]




