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AMD R16M-M1-30 18W DDR3L-SO-DIMM
3 Package: 23mmX23mm PCI-Express Meg-]or)ll BéJhS (DD|R3L) Page 17
4x Gen2 ingle Channe o To5G
E ; 1.35V DDR3L 1600 MT/s
(platform support up to 1866MT/s)
Page 20~28 PCle Port0~3 USB 3.0 1 USB Left 3.0 Conn
HDMI USB 2.0 1x USB 3.0 Portl
HDMI Conn USB 2.0 Port0 Page 41
Page 33
 [USB Right 2.0 Conn
VGA Conn DP to VGA DPx2 | ane llolak USB201x : g
Page 35 ' page 34 ITE [T6516FN Apo olake-M USB 2.0 Port2 Pageds
ebP Conn USB Right 2.0 Conn
USB 2.0 1x
Int. C BGA-1296 | usB2.0 Ports g
nt. Camera * . Page 45 :
USB 2.0 Port6 31mm*24mm : ? eUSB Board:
< eDP x2 Lane USB 2.0 1x *
Int. MIC Conn. TDP 6W g{a'gérl%a(?eGrR?'eanek
poL  page a1 USB 2.0 Ports
USB2.0 1x
NGFF Card
SATA HDD SATA Gen3 PCle 1x WLAN&BT - ports
SATA Port0 e Por
Page 42 or Page 39 USB 2.0 Port6
SATA ODD SATA Genl USB 2.0 1x Int. Camera
Page 42 SATA Portl . 3
age SB 2.0 Port4
LAN Realtek
|< L eMMC 2.0 eMMC
RJ45 Conn. PCle 1x
page 7 RTL8111GUL page 32 )
Page 36 PCle Port4
HD Audio FSPI BUS EC SPI ROM
Page 4~16 SPI Port PagesSMB Sub-board for 14
LPC BUS I USB BOARD I
Codec
Page 43 8 TP BOARD
[ EC TPM
| ITE IT8986E/BX-LQFP Z32H320TC
Page 44 Page 38 Reserve
HP&Mic Combo Conn| Sub-board for 15
Page 43
IUSBBOARD I
Touch Pad Int.KBD Thermal Sensor
Page 45 Page 45 Page 38 P eserve TP BOARD
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A
Voltage Rails (O --> Means ON , X --> Means OFF ) PCIE PORT LIST
STATE SIGNAL | G p so# |sip.saw |sLp.se# |sipssy | svaiw | +v WVS/VTT | Clock Port Device | BIOS Device ID Map CLK REQ
Power Plane :izz Full ON HIGH | HIGH | HIGH | HIGH | ON oN oN oN 0
+3VALW._SOC +1.8VS SOIX(Power On Suspend) LOW | HIGH | HIGH | HIGH | ON oN ON OFF 1 dGPU PCle1(Func0):Root Port#3 CLKREQO
V20B+ | +3VALW | +1.24vaiw +1.35V +1.05VS 2
VL svaLw | +wavauw VIt 53 (Suspend to RAM) LOW | LOW | HIGH | HIGH | ON oN OFF OFF 3
+ + - :
State +CPU_CORE 54 (Suspend to Disk) Low | Low | Low | HIGH| oON OFF OFF OFF 4 LAN PCle0(Func0):Root Port#1 | CLKREQ1
+5VL . o WLAN | PCle0(Func1):Root Port#2 | CLKREQ2
S5 (Soft OFF) Low | Low | Low | Low | ON OFF OFF OFF
USB Port Tabl
S0 0 0 O O O ort fabie BOM Structure BTO Item
XHCI Port Port device EMC@ For EMC part
EMC_NS@ For EMC un-stuff part
$3 (0] 0 0 (0] X USB 3.0 0 NC EMC_15@ EMC 15" part
1 USB3.0(Left Side) EMC 11@ EMC 14" part
$5 S4/AC Only 0 0 0 X X EMC_USB@ EMC USB TVS part
0 USB3.0(2.0) (Left Side) Ch@ Cost Down part
NC
S554 0 X X X X 1 RF@ For RF part
Battery only 2 RIGHT USB DB (2.0) RF_NS@ For RF un-stuff part
RF_PXN: For RF GP' -stuff
S$5S4 X X X X X 3 RIGHT USB DB (2.0) | S@ or RF GPU un-stuff part
AC & Battery USB 2.0
don't exist 4 CAMERA 14@ For 14" part
5 CARD READER 15@ For 15" part
6 NC 8111GUL@ 8111GUL LAN SKU part@
7 BT 8111H@ 8111H LAN SKU part@
SMBUS Control Table
PX@ Discrete GPU SKU part
SOURCE v6A parr | isosenE | sopmm | Weaky | Thermal |- pey e | cnarger PMIC DDI PORT LIST TOPAZ@ TOPAZ dGPU SKU part
. EX0@ R16M-M1-30 dGPU SKU part
Port Device UMA@ UMA SKU ID part
EC_SMB_CKO EC DDIO DP TO VGA
EC_SMB_DAO +3VL X X 4 X X X X X X 4 DDI1 HDMI TMSEN@ Thermal Sensor part
eDP eDP TMSEN_PX@ dGPU Thermal Sensor part
EC_SMB_CK1 EC 174 TMSEN_UMA@ UMA Thermal Sensor part
EC.SMB.DA1 +3VL X 14 +3VL X X X X X |74 X
TPM@ TPM part
EC_SMB_CK2 EC 74 NUVOTON@ NOVOTON TPM part
FC.SMB_DAZ +3V8 +3VGS X | v X X 14 X X X X NATIONZ@ NATIONZ TPM part
PCH_SMB_CLK | PCH 1% ICR@ Intel Apollolake Integrated Card Reader
persmpoatA |rsvarwsoc | X X X avs | s | X lvaween| X X X RTSCR@ Realtek RTS5170-GRT Card Reader
EMMC@ EMMC part
UART®@ UART debug part
EC SM BusO address EC SM Bus1 address EC SM Bus2 address PCH SM Bus address RTCRST@ Clear RTCRST# function part
Device Address Device Address Device Address Device Address
PMIC 0x68 Smart Battery 0x16 Thermal Sensor  0x98(reserve) DDR SO-DIMM 0xA0 ME@ ME part
Charger ox12 VGA 0x41 (default) Wian Rsvd @ un-stuff part
HDMI@ HDMI Logo part
N3350_B0@ Apollolake N3350 BO stepping MP CPU part
N3450_B0@ Apollolake N3450 BO stepping MP CPU part
N4200_B0@ Apollolake N4200 B0 stepping MP CPU part
N3350 B1@ Apollolake N3350 B1 stepping MP CPU part
N3450_ B1@ Apollolake N3450 B1 stepping MP CPU part
N4200_B1@ Apollolake N4200 B1 stepping MP CPU part
M4G@ Micron 4Gb(256x16) VRAM part
S4G@ Samsung 4Gb(256x16) VRAM part
H4G@ Hynix 4Gb(256x16) VRAM part
M2GX4@ Micron 2GB(256x16x4) VRAM X76 SKU
S2GX4@ Samsung 2GB(256x16x4) VRAM X76 SKU
H2GX4@ Hynix 2GB(256x16x4) VRAM X76 SKU
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— > DDRA_DQ[63:0] 17
— > DDRA_MA[15:0] 17
— > DDRA_DQS[7:0] 17
—>DDRA_DQS#[7:0] 17

uciA APL_SOC ucis APLSOC
RA DQ AY62 AR39 RA_DQ32 DDRA DQSO ___ BB63 AR35__DDRA_CAVREF.
A Aver | MEM_CHo_DQ0 MEM_CHO_DQ32 Fav37 A DT DORA DS Bes2 | MEM_CHO_DQSPO MEM_CHO_VREFCA |-AT37 —DDRA DQVREF
A 862 | MEM_CHO_DQ1 MEM_CH0_DQ33 [-awa7 A DO MEM_CH0_DQSNO MEM_CH0_VREFDQ [~
RA MEM_CH0 DQ2 o < MEM_CHO_DQ34 RA_DQ35 DDRA_DQS1 DDRA_BAO# o
RA :ggg MEM_CHO DQ3 i3 o MEM_CH0 DQ35 §$3377 RADQ36 Wm]% MEM_CH0_DQSP1 MEM_CHO_BAO BJ“ AT DDRA_BAO# 17
AT AWes | MEM_CHO DQ4 {5 21 MEM_CH0_DQ36 [FaTat A-DOIT ————————"""+ MEM_CH0_DQSN1 MEM_CHO_BA1 EH57 DORA BATF DDRA BAT# 17
AT AWes | MEM_CHO DQ5 i 5 MEM_CHO_DQ37 Amat ADOIE DDRA DQS2  BBS59 MEM_CHO_BA2 - DDRA_BA2# 17
A MEM_CH0_DQ6 MEM_CH0_DQ38 A DT DDRA D372 BBas | MEM_CHO_DQsP2 DDRA_ODTO
EDG2 MEM_CH0_DQ7 MEM_CH0_DQ39 AWSS DDRADQSHE  BBSS | MEM_CHO_DQSN2 MEM_CHO_ODTO ﬁm? BORA-ODTT ggz’}ggﬁ 1‘;
RA_DQ AV59 BJ44 RA_DQ DDRA_DQS3 BD52 MEM_CHo_ODT1 = =
A | AU63 | MEM_CHO_DQ8 MEM_CHO_DQ40 "FG3g A DDRA_DQS#3___BB52 | MEM_CHO_DQsP3 BH47 _ DDRA CAS# DDRA CAS# 17
AT ‘AUS2 | MEM_CH0_DQ9 MEM_CHO_DQ41 [5Gaq A —— > MEM_CH0_DQSN3 MEM_CHO_CAS N Dgez5—BORA WER DDRACast 1
o) e . MEM_CHO_DQ42 s A DDRA DOS4 __ AV39 MEM_CHO_WE N PBGa7_DDRA_RASE DDRARAS# 17
RA VBT MEM_CH0_DQ43 [ 5Ga3 RA DDORA DS AW30 | MEM_CHO_DQSP4 MEM_CHO_RAS_N |
RAT T35 3 MEM_CHO_DQ44 [gaaq RAT ———————""""- MEM_CH0_DQSN4 T43
A AT54 @ MEM_CHO_DQ45 "Bigzs AT BJ42 NCTF? :éﬂ“
A AYE9 1 CHO_| MEM_CHO_DQ46 [ giiz7 A BG4z | MEM_CHO_DQSP5 NCTF2
= MEM_CH0_DQ15 MEM_CH0_DQ47 = MEM_CH0_DQSN5 BA41  DDRA CST# DORA CS1# 17
DRA_DQ16 DRA_DQ48 MEM_CHO_CS1_N DDRA_CSOF B Y
AXST | Mem_cro_pate MEM_CHO_DQ48 gégﬁ RA-DQAT ‘EER‘A‘D‘Q‘SW%& MEM_CHO_DQSP6 MEM_CHo_Cso N PARS = DDRA_CSO0# 17
MEM_CHO0_DQ17 MEM_CH0_DQ49 53z A D50 MEM_CH0_DQSN6 BB48  DDRA CLK1 DORA CLKI 17
MEM_CHO0_DQ18 . MEM_CH0_DQ50 [Bp37 A DQST DDRA_DQS7 __ BG36 MEM_CHO_CLKP1 @BDDRA’CLKW 17 |
MEM_CH0_DQ19 o MEM_CHO_DQ51 g3y BRA DQ5Z DORA DS BHas | MEM_CHO_DQSP7 MEM_CHO_CLKN1 \
MEM_CHO0_DQ20 3 MEM_CHO_DQS52 [gE3g RADQZT """ MEM_CH0_DQSN7 BD45  DDRA CLKO
MEM_CH0_DQ21 5 MEM_CH0_DQS53 5539 RA-DQBT MEM_CHO_CLKPO MBDDRAJ)LKD 17
MEM_CH0_DQ22 MEM_CHO_DQ54 [~gg37 ADQ55 DDRA MAO BG50 MEM_CHO_CLKNO = DDRA_CLKO# 17
MEM_CH0_DQ23 MEM_CH0_DQ55 = DORAWMAT —BGaT | MEM_CHO_MAO BH61  DDRA CKEQ DORA CKEO 17
DDRA_DQ24 BE56 BJ38 DDRA_DQ56 DDRA_MAZ ____BH51 | MEM_CHO_MA1 MEM_CHO_CKEO B0 DDRA_CKET DDRACKE1 17
DORAT BDB4| MEM_CHO_DQ24 MEM_CHO_DQS56 [gg37 RADQ M 5047 MEM_CHO_MA2 MEM_CHO_CKE1 X
R MEM_CHO0_DQ25 MEM_CH0_DQ57 [5g33 RADOS VAT BE4T| MEM_CHO_MA3 e
MEM_CH0 DQ26 ic) | MEM_CH0_DQS58 533 A D5 AVAS Ba52] MEM_CHO_MA4 NCTF3 ém
MEM_CHO DQ27_ |3 o MEM_CHO DQ59 ga3s A DO AVAG BG53 | MEM_CHO_MAS NCTF4
5 g MEM_CHO_DQ60 g7 DRA_DQ6T A_MAT BG55_| MEM_CHO_MAG AR30 _ DDRB_DRAMRST# 1 P53 @
MEM_CHo DQ28 ] ie 5 MEM_CH0_DQS61 [ gg37 RADQEZ AA Bri53 | MEM_CHO_MA7 MEM_CH1_RESET_N DAR3—DORA DRAMRSTH
MEM_CH0_DQ62 534 RA DO 7 BG52 | MEM_CHO_MA8 MEM_CHO_RESET_N —
MEM_CH0_DQ31 MEM_CH0_DQ63 = A A Bri45 | MEM_CHO_MAS D47
ANA 55| MEM_CHO_MA10 MEM_CHO0_DQSP8 :§547
10F23 AA BG54 | MEM_CHO_MA11 MEM_CH0_DQSN8
ANA MEM_CH0_MA12
APOLLOLAKE_FCBGATZ0 VAT D040 | MEM_CHO MA13 MEM_CHo_ca7 [-3nes
ATAT Bas7 | MEM_CHO_MA14 MEM_CHO_CB6 [—Rv/47 o
@ = MEM_CH0_MA15 MEM_CHO_CB5 [~Ry4g
MEM_CHO_CB4 A5
MEM_CHO_CB3 |47
MEM_CHO_CB2 R\
MEM_CHO_CB1 &\vag
MEM_CH0_CBO
20F23
APOLLOLAKE_FCBGAT296
REV=07
@
Follow CRB(v1.2): unstuff RC289, CC160, RC290, RC292, CC161, RC291 03/12 Follow CRB(PDG w/o 1k damping resister)

Double confirm with Intel FAE, follow CRB will have low risk

DDRA_CAVREF RCY321 1 . @ ~ 2 0 0402 5% DDRA CAVREF R RC289 1 @ ~ 2 00402 5% {__>DDRCA 17

le]
CC160
0.022U_0201_6.3V6-K +135V
2 e
RC290 N
24.9_0402_1% RC268
@ 1K_0402_1%
of
DDRA_DQVREF _RC9320 1 2 00402 5% DDRA DQVREF R _ RC202 1 2 00402 5%
AR I AR >DbRDQ 17 DDRA_DRAMRSTH# | Reoro 1 2 1K 0402 1% DDRA DRAMRST# R DDRA DRAMRSTHR 17
cciet °
0.022U_0201_6.3V6-K
2 e

RC291
24.9_0402_1%
@

2
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% MEM_CH1_DQ8

MEM_CH1_DQ16
MEM_CH1_DQ17
MEM_CH1_DQ18
MEM_CH1_DQ19
MEM_CH1"DQ20

e MEM_cH1_Da24
'ARZS | MEM_CH1-DQ25
‘AT25 | MEM_CH1_DQ26
V25| MEM_CH1_DQ27

ucic APL_SOC

MEM_CH1_DQO
MEM_CH1_DQ1

MEM_CH1_DQ7

MEM_CH1_DQ9
MEM_CH1_DQ10
MEM_CH1-DQ11
MEM_CH1_DQ12 i
MEM_CH17DQ13 |,
MEM_CH1_DQ14
MEM_CH1_DQ15

MEM_CH1_DQ21
MEM_CH1_DQ22
MEM_CH1_DQ23

MEM_CH1_DQ28
MEM_CH1"DQ29
MEM_CH1-DQ30
MEM_CH1_DQ31

5

Group 4

5

Group

Group

MEM_CH1_DQ32

MEM_CH1_DQ39

MEM_CH1_DQ40

MEM_CH1_DQ47

MEM_CH1_DQ48

MEM_CH1_DQ55

MEM_CH1_DQ56 [

MEM_CH1_DQ63

@

30F23
APOLLOLAKE_FCBGA1296
REV=0.7

BG:
BH:

BD:
BB

BJ:
BG:

AV.
AW

BB
BD

ucip

APL_SOC

% MEM_CH1_DQSPO

MEM_CH1_DQSNO

% MEM_CH1_DQSP1

MEM_CH1_DQSN1

2: MEM_CH1_DQSP2

MEM_CH1_DQSN2

MEM_CH1_DQSP3
MEM_CH1_DQSN3

MEM_CH1_DQSP4
MEM_CH1_DQSN4

g% MEM_CH1_DQSP5

MEM_CH1_DQSN5

ﬁ% MEM_CH1_DQSP6

MEM_CH1_DQSN6

E%: MEM_CH1_DQSP7

MEM_CH1_DQSN7

MEM_CH1_MAO

MEM_CH1_MA14
MEM_CH1_MA15

MEM_CH1_VREFDQ :g;:;g
MEM_CH1_VREFCA

MEM_CH1_BAO [Harg
MEM_CH1_BA1
MEM_CH1_BA2

MEM_CH1_RAS_N PRI,
MEM_CH1_CAS_N Pgy7
MEM_CH1_WE_N

MEM_CH1_ODTO Ry 16
MEM_CH1_0DT4

MEM_CH1_CLKP1 :gg?‘
MEM_CH1_CLKN1

MEM_CH1_CLKPO & 19
MEM_CH1_CLKNO

MEM_CH1_CKEO :gg:?
MEM_CH1_CKE1

NCTF5 %1167
NCTF6

MEM_CH1_CSO_N 351%77
MEM_CH1_CS1_N

NCTF7 %:;

NCTF8
MEM_CH1_DQSN8 [-n%3
MEM_CH1_DQsP8

MEM_CH1_CB7 a3
MEM_CH1_CB6 [&w1g

MEM_CH1_CB1 [Zro1

MEM_CH1_CBO
40F23
APOLLOLAKE_FCBGA1296
REV=0.7
@
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DDI0_RCOMP_P

RC1
402_0402_1%

DDI0_RCOMP_N

33 DDPB_CLK

EDP_RCOMP.P 33 DDPB_DATA

RC2 2
402_0402_1% 31

CPU_EDP_AUX
CPU_EDP_AUX#

EDP_RCOMP_N

31 CPU_EDP_TXO+

31 CPU_EDP_TX0-
eDP

31 CPU_EDP_TX1+
31 CPU_EDP_TX1-

DDPB_CLK
DDPB_DATA

10K_0404_4P2R 5%

DDI P
Port
DDIO
DDI1
EDP

RT LIST
Device

DP TO VGA

HDMI
eDP

HPD Net

VGA_HPD#

HDMI_HPD#
EDP_HPD#

HPD Pin

C50
AS50
P48

UCIF

UCIE APL_SOC

DDIO_DDC_SCL
DDIO_DDC_SDA

1

DDPB_CLK A54
D Lo — e
DDI1_DDC_SDA
CPU_EDP_AUX AH10
S CPUEDT AU are | EDFAUXE
EDP_AUXN
EDP_RCOMP_N AGS,
EDP RCOMP P —AGeY EDP_RCOMP_N
—————— | EDP_RCOMP_P
CPU_EDP_TX0+ AGT
PU_EDP_TX0- EDP_TXP_0
P Z AGY | EDpTXN 0
CPU_EDP_TX1+ AG12
CTPU_EDP_TXI- EDP_TXP_1
S—roPrEre st | EP-TXC
ﬁ% EDP_TXP_2
EDP_TXN_2
ACT
A%: EDP_TXP_3
EDP_TXN_3

@

APL_soc

AP&

MDSI_A
AP MDSI_A_
A
=
Apg:
AP A
AP

AP& | MDSI A |
AP N
i
B!

c

A50
33 HDMI_HPD# VGA_HPOF 50

e

MDSI_A_CLKP
MDSI_A_CLKN

MIPI_I2C_SDA
MIPI12C_SCL

GPIO_199
GPIO_200

MDSI_A_TE
MDSI_C_TE

MDSI_C_DP_0 ﬁ;
MDSI_C_DN_0

MDSI_C_DP_1 ﬁmg
MDSI_C DN 1
MDSI_C_DP_2 :gmg
MDSI_( DN 2
MDsI_c_pP_3 H{hS
MDSI G_DN 3 &
MDSI_C_CLKP :gmg
MDSI_C_CLKN
PNLO_VDDEN

PNLO_BKLTEN
PNLO_BKLTCTL

PNL1_VDDEN
PNL1_BKLTEN
PNL1_BKLTCTL

REV=07
@

60F23
APOLLOLAKE_FCBGA1296

50F 23
APOLLOLAKE_FCBGA1296
REV=07

AK3 VGA_TX0+
DDIO_TXP_0 [R5 ATXO- VGAJXUf 34 8V PU
DDIO_TXN_0 VGA_TX0- 34 ¥
AM3 VGA_TX1+ VOA Tt 3 DPTOVGA Converter
. .
DDIO_TXP_1 Fanz VGATXI- Ve EDP_HPD# | RC9359 1 2 100K 0402 5%
DDIO_TXN_1 — VGA_HPD# RC9358 1 2 10K_0402 5%
DDIO_TXP_2 :g:g
DDIO_TXN_2
DDIO_TXP_3 :gLZ
DDIo TXN 3[R EDP_HPD DP to VGA_HPD
AG1 DDIO_RCOMP_P EDP_HPD# VGA_HPD#
DDIO_RCOMP_P [“3g>—DbI0 RCOMP N ——2E PR, EpP HPDE 10 (—VGA HPD#
DDI0_RCOMP_ N P
VGA_AUX
DD'D—AUXPMEng VoAA
DDIO_AUXN = VGA_AUX# 34
o o
DDI1_AUXP ﬁﬁ}g pL_QC1A i
DDI1_AUXN CPU_EDP_HPD 31 E DP_VGA_HPD 34
AF2 HDMI_TX2+
— HDMI_TX2+ 33
B :EM HDWILTX2- HoMITx2- 33 HDMIDZ [ [2N7002KDW1T1G_SPT363-6 ~FTIRT002KOWITIG SpT3636
AR - RC3 RC4
AD3 HDMI_TX1+ HDMI TX1+ 33
e .o — 1 O M L L2 100K_0402_5% 100K 0402 5%
DDI1_TXN_1 I
AC1 HDMI_TX0+
DD TXP 2 L HDMI_TX0+ 33
DOITXN 2 AC2 HDMI_TX0- HOMITXO- 33 HDMI DO
AB2 HDMI_CLK- HDMI_CLK- 33
DDI1_TXN_3 ¢
R . — e i T 1 4 v 1\
EDP_HPD# RC9388 1 ,\@/\ 2 00402 5% CPU_EDP_HPD VGA_HPD# RC9389 1 ,\5@\/\ 200402 5% DP_VGA_HPD
+3VS +3VALW +3VS

PCH_BKLT CTRL Q

+3VALW

RPC2
10K_0404_4P2R_5%

PCH_ENVDD

p———————— > PCH_EDP_PWM 31

sis} 5

acz
[PJT138K_SOT363-6 }

PCH_LCD_VDDEN_Q

_jacz
PJT138K_SOT363-6 @

y ok,

ey
PJT138K_SOT363-6

acat
@ " PJT138K_SOT363-6

PJT138K[Vgs(th)<1.5V]

PJT138K[Vgs(th)<1.5V]

N N

PCH_LCD_VDDEN_Q RC83 1 2 200402 5% PCH_ENVDD DPCH ENVDD 31
PCH_LCD_VDDEN_Q VOH min is 1.35V, -
SY6288C20 VIH min is 1.35V, do NOT use level shift

(Follow BMWC1)

PCH_ENBKL PCH_ENBKL 31
PCH_ENBKL can direct connect to EC for costdown
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SDCARD_PWRDN#_ Q

RC9328
10K_0402_5%

ICR@

SDCARD_PWRDN# Q

+1.8VALW +3VS

RPC25
10K_0404_4P2R_5%

ICR@

i

_[acz19A
PJT138K_SOT363-6

v

RC9395 1~ @ s 2 0 0402 5%

<faczies
ICR@ ~PJT138K_SOT363-6

SD_CLK_SOC

SD_D3_SOC
SD_D2_S0C
SD_D1_S0C
SD_D0_SOC

444

SDCARD_CLK
SDCARD_CD_N
SDCARD_LVL_ WP
SDCARD_CMD
SDCARD_D3
SDCARD_D2

SDCARD_D1
SDCARD_DO

UCtH APLS0C
SDIO_D3 EMMC_D7 [vor Tt EMMC_D7 R 32
SDIO_D2 EMMC_D6 [yag RV EMMC D6 R 32
SDIO_D1 EMMC_D5 55 EVM R EMMC DS R 32
SDIO_DO EMMC_D4 [ya7 ek EMMC D4R 32

EMMC_D3 EMMC_D3 R 32
7 - 159 EMM(

P56 | SDIO_CMD EMMC_D2 755 EVM EMMC D2 R 32
SDIO_CLK EMMC_D1 [y5g RV EMMC DI R 32
SDIO_PWR_DWN_N EMMC_D0 EMMC DO R 32

EMMC_STROBE_R
EMMC_RCLK [yor ENMC—CMD R EMMC_STROBE R 32
EMMC_CMD [~v5g EVMCCTK EMMC_CMD_R 32
EMMC_CLK EMMC_CLK R 32

8OF 23
APOLLOLAKE_FCBGA1296
REV=0.7

S
aR

S&

@
uc1G APL_sOC

MCSI_DP_0 MCSI_RX_DATAO_P [
MCSI_DN_0 MCSI_RX_DATAO_N
MCSI_DP_1 MCSI_RX_CLKO_P
MCSI_DN_1 MCSI"RX_CLKO_N
MCSI_DP_2 MCSI_RX_DATA1_P
MCSI_DN_2 MCSI_RX_DATA1_N
MCSI_DP_3 MCSI_RX_DATA2_ P
MCSI DN 3 MCSI_RX_DATA2 N
MCSI_CLKP_0 MCSI_RX_CLK1_P ;g
MCSI_CLKN_0 MCSI"RX_CLK1_N
MCSI_CLKP_2 MCSI_RX_DATA3_P
MCSI_CLKN_2 MCSI_RX_DATA3 N

GP_CAMERASBO
GP_CAMERASB1
GP_CAMERASB2
GP_CAMERASB3
GP_CAMERASB4
GP_CAMERASB5

F 23

R

&

GP_CAMERASB6
GP_CAMERASBT a4
GP_CAMERASBS 35
GP_CAMERASBI (&3,
GP_CAMERASB10 &30
GP_CAMERASB11

70l
APOLLOLAKE_FCBGA1296
EV =07

@

EMMC_STROBE R RC9318 1 A @ A 2 100K 0402 5%

Security Classification | LC Future Center Secret Data

Issued Date | 2013/03126 | Deciphered Date |

AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT B
DEPARTMENT EXCI

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LC FUTURE CENTER. AND CONTAINS CONFIDENTIAL
. THI E TRANSFERED FROM THE CUSTODY OF THE COMP!

EPT AS AUTHORIZED BY LC FUTURE CENTER NEITHER THIS SHEET NOR THE INFORMATION I

MAY BE USED BY OR DISCLGSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF LC FUTURE CENTER.

Title

SOC (eMMC,SD,MCS)

Document Number

CG4148&CG514

[Date:

Thursday, July 21, 2016 [Sheet 7
T

T 7




RET
DEPARTMENT EX

MAY N

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LG FUTURE CENTER. AND CONTAINS CONFIDENTIAL
AY NOT BE OMPETENT DIVISION OF R&D
TORE CENTER NEITHER THIS SHELT NOR THE INFORMATION [T CONTAINS
VA BE USED 5 O DISCGBED 16 ANY THIRD PARTY WITHOUT PRIGR WRITTEN GONSENT OF LG FUTURE CENTER

Document Number

CIE Configuration
Port | Config Device BIOS Device ID Map
uctl APL_s0C PO
38 FOIE.PTX G DRX 6 CC169 1 || 2 04U 0201 63VeK  PCEPTXDRXPS 12| Lo oo oo o 1o poie P Txp | T2 POIEPTX O P2 ce1ra 1 {1 2 01U 0301 6avok PCIE_PTX_C_GRX P2 21 X4 dGPU | PCle1(Func0):Root Port#3
wiay S TOEPXEDRKNS CCi70 \% 201U 0201 636K __POIE PTX DRXNs _Li | POIE-£5-1S83. P2 10 P IEE2-Tn [T3__PCE PIXGRXNZ _cerra 1 = ?; @w 0201 6.3V6-K, B PGIE PTX G GRX N2 21 P2
39 PCIE_PRX DTX_P5 B e—aT{ poiE_P5_UsB3_P2_RXP PCIE_P2_RXP 1 — S EPRaT s PCIE_PRX_GTX P2 21 P3
PCIE_PRX_DTX_Nt - O e e PCIE_PRX_GTX_N2 - . !
39 PCIE_PRX_DTX_N5 ; < 5 M7 | oCiE ps USB3 P2 RXN PCIE P2 RXN [0 < © PCIE PRX GTX N2 21 P4 X1 LAN PCle0(Func0):Root Port#1
3 PCIE_PTX_C_DRX_P4 COI7t 1 || 2 04U 0201 6aVeK  PCIEPTXDRXPI N2 |00 icos oo PeiE pr Txp | RI__POIEPTX GRX 1 GO1T5 1 || 2 01U 0201 63V6K PCIE PTX C GRX P1 21 P5 X1 WLAN | PCle0(Func1):Root Port#2
AN 36 PCIE_PTX C_DRX N4 Cccir2 1 ” 2 0.1U 0201 6.3V6-K PCIE_PTX DRX_N4__M2 POIE P4-USB3 P3 TXN POIE 1 TXN R2 PCIE_PTX GRX NT__CC176 1 = Px@wu 0201 6.3V6-K PCIE_PTX C_GRX N1 21
PCIE PRX DTX P4 __HS T10__ PCIE_PRX GTX P1 +1.8VALW
R DTy B PCIE PRX DTX N2 F | PCIE_P4_USB3 P3 RXP PCIE_P1_RXP [T PCIE PRX GTX T PCIE_PRX_GTX_P1 21 dGPU w
- PRX_DTX ! PCIE_P4_USB3_P3_RXN PCIE_P1_RXN PCIE_PRX_GTX_N1 21
21 PCIE_PTX_C_GRX_P3 CC180 |2 01U 0201 63veK  PCIE PTX GRXPS P3| L0 oo oo o) 1o ol PO TxP 3 PCIE PTX GRX PO CC177 1 || 2 0.1U 0201 6.3V6K PCIE_PTX_C_GRX_P0 21
21 PCIE_PTX C_GRX_N3 CCi79 1 " ?;gu 0201 63VeK __PCIE PIX GRX NG Pz | PCIE-£3-LS83 4 10 PO o 2 PCIE_PTX_GRXNO_CC176 1 ” ii(gu 0201 63V6-K. B PCIE_PTX_C_GRX_NO 21 POIE_WAKES s
PCIE_PRX_GTX_P3 PCIE_PRX GTX P3 P12 P7 PCIE_PRX_GTX_P0 PCIE_WAKET# 7
dGPU 2 FOEPRXOTX ; POTE PRX GTX N3 10 | PCIE_P3_USB3 P4 RXP PCIE_PO_RXP | PCIE_PRX_GTX_NO g PCIE_PRX_GTX PO 21 5
©_PRX_GTX_! PCIE_P3_USB3_P4_RXN PCIE_PO_RXN PCIE_PRX_GTX_NO 21
10K_0804_8P4R_5%
PCIE_RCOMP_DP F6 N62 PCIE_WAKE3#
PCIE2_USB3_SATA3_RCOMP_P PCIE_WAKE3_N SIVALW
PCIE_RCOMP_DN F5, P61 PCIE_WAKE2#
PCIE_RCOMP_DP. PCIE2_USB3_SATA3_RCOMP_N  PCIE_WAKE2_N
L P62 PCIE_WAKE1# +1.8VALW
PCIE_WAKE1_N o]
RC11 R62 PCIE_WAKEOQ# RC9370
402_0402_1% PCIE_WAKEON 10K_0402_5%
90OF 23
PCIE_RCOMP_DN APOLLOLAKE_FCBGAT296 N
REV=0.7
ntel recommends to add a VSS shield at least 4Mmils @ PO WAKET
ide to shield between PCIE2_USB3_SATA3_RCOMP_P / 1 1
PCIE2_USB3_SATA3_RCOMP_N trace and adjacent 1/0. <] PCIE_WAKE# 363944
aciz
PJQ1900_DFN3L
PJQ1900[Vgs(th)<1.0V],01/15
10 PMC_WAKE# <} RC9343 1 @ ~ 2 0 0402 5%
uctm APL_SOC
PCH_SPI_DO_R A58 AP62 LPSS_12C7_SDA
BT DT FST_SPI_MOSI_I00 LPSS_[2C7_SDA TPSS 127 SCL PS5 @
V1P8 SPI BUS PCH-SPT D7 R Sgg FST_SPI_MISO_IO1 LPss_i2C7_scl. (2281 P56 @
PCH_SPT_D3 R B61 | FST_SPLI02 L63
FST SPI_I _lo3 LPSS_I2C6_SDA %51
cs7 LPSS_I2C6_SCL
%d FsT_sPI_CS1N | apas
PCH_SP| CSO% R LPSS_[2C5_SDA
CH SPLCSO B57d FsT_sPicso N Lpss_izcs scL [
PCH_SPI CLK R 56 FST_SPI_CLK LPSS_[2C4_SDA :g;gi
LPSS_[2C4_SCL
16 GPIO_123 M SIO_SPI_2_TXD LPSS_I2C3_SDA ﬁnsz
SIO_SPI_2_RXD LPSS_I2C3_SCL
:: gg:g g:’ ESS glg’gg:’g’gf LPSS_12C2_SDA ;gpﬁ
16 SIO_SPI_2_FSO Eg; SIO_SPI_2_FS0 Lpss_i2c2 scL [0
16 GPIO_118 SIO_SPI_2_CLK N62
LPSS_12C1_SDA :gmm
16 GPIO 17 H58 LPSS_12C1_SCL
17 [ >}z SIO_SPI_1_TXD | are2
Fof] SIO_SPI_1_RXD LPSS_2C0_SDA HRre3
:g g;:gﬂ‘lg 55| SIO_SPI_1_FS1 LPSS_[2C0_SCL [
16 GPIO 111 F58 | SI0-SPL1FS0 SPI ROM PCH_SPI_CLK R RC9310 2 133 0402 5% PCH_SPI_CLK
_SPIL1_( 44 EC_SPICLK R i RC9380 1 gm0 0402 5% 1 1
J52 PCH_SPI_CS0# R RC9311 1 2 00402 5% PCH_SPI_CS0#
16 GPIO_110 54| SIO_SPI0_TXD 44 ECSPLCSOER > RC9381 1 200402 5%
16 GPIO 106 i SIO_SPI_0_RXD >_SPI_CSO#_| T
16 GPIO_105 F52 2}8—3';:78723 PCH_SPI DO R i RC9312 1 0402 5% PCH_SPI_DO
16 GPIO_104 P54 Sio_spi-o_CLk 44 EC_SPIDOR —— RC8352 1 0402 5% ¢
PCH_SPI D1 R RC9313 1 2 0 0402 5% PCH_SPI_D1
130F 23 RC9383 1 ﬁ 2 00402 5% ]
APOLLOLAKE_FCBGAT29 44 ECSPLDLR — i i
REV=07 Near place RC9310&RC9380; RC9311&RC9I381; RCI312&RCI3B2; RCIZ13&RCIZ83
@ PCH SPID2R | RC9314 1 gu@e 2 00402 5% | PCH SPI D2
PCH_SPI_D3 R i RCI315 1 @@y 2 0 0402 5% PCH_SPI_D3
Place RC9380, RC9381, RC9I382, RC9383 near SPI ROM for minimum SPI Stub
Ball Name Signal Name 1/0 Voltage | Default Term | Buffer Type
FST_SPI_CSO_B PCH_SPI_CSO# 1.8V 20K PU CMOS
FST_SPI_MOSI_I00 | PCH_SPI_DO 1.8V 20K PD CMOSs
HeyALy . FST_SPI_MISO_I01 | PCH_SPI_D1 1.8V 20K PU CMOS
ee s FST_SPL102 PCH_SPI_D2 1.8V 20K PU CMOS
FST_SPI_I03 PCH_SPI_D3 1.8V 20K PU CMOS
+VCC_SPI FST_SPI_CLK PCH_SPI_CLK 1.8V 20K PD CMOS
RC13 1 ,@n, 2 100K 0402 5% PCH_SPI CSO# +VCC_SPI
RC9316 1 2 33K 0402 5% PCH_SPI_DZ
RCI317 1\ \n_2_3.3K 0402 5% PCH SPL D3 uc2
NV PCH_SPI_CSO0# 11es Vool 50mA
v 3 PCH_SPI_DT PCH_SPI_D3
Follow CRB: set WP# and HOLD# PU o SRt 21 50(01)  HOLDOVRESET(103) |-—por-sooo
47| [WP(I02) CLK "5 PCH_SPI_D0
GND DI(100) ccist
g W25Q64FWSSIQ_S08 , 0.1U_0201_6.3V6-K
1.8V SPI ROM
Security Classification | LC Future Center Secret Data Title
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SYS_PWROK R

SYS_PWROK 44

UCIR APL_SOC uctp apL_SOC
RC39 1 2 604 0402 1% PCIE REF_CLK RCOMP E21 PCIE_REF_CLK_RCOMP NCTF39 Mgg ég: RSVD1 RSVD4 :82352
, NCTF40 RSVD2 RSVD3
RC40 1 2 200 0402 1% PMU_RCOMP AGS9 | o1y romp NCTra1 4249 - oo [ ae0
5 NCTF42 - JTAG_TRST_N NCTF9
RO i 2 137 64t %58 590 ROOMP. AB15 | 5B ssic_RcoMP NCTF43 613 — e iTac TMS 43
Follow PDG RC4 i§135+/:050in CRB. vis NCTF44 53 o 222 { stac o0 RSVD10 jcs‘,
- USB2_RCOMP NCTF45 2013 ~TCTR 25| JTAG_TDI RSVD5
, NCTF46 * JTAG_TCK
bt 1 2 150 0402 1% MCS| DPHY1.1 RCOMP 27 | \cq) ppriy1.1_RcoMP NCTFa7 K27 SR S8 JTAG PREQ N NeTF10 F853
9 — JTAG_PRDY N NCTF11
RC44 2 1200 0402 1% _GPIO_RCOMP B34 | o0 reonp 33 50G_PWROK |- AGHL_SYS PUROK R e 8187 TS Fhiobe Netrrz 28!
9 GK 49 NCTF13
Lt 1 2 150 0402 1% MCS| DPHY1.2 REOWP _F27 |\ ppriy1.2_ RcoMP neTras 2° #—&—P HONAL ! 0 0ae % o _ACE3 | 5SPWRDNACK 3.3V NCTF14 [53°
o EMMC RCOMP  wse | T T e BOHUTAGX 1. . . e ¢ NCTF15
RC46 2 1200 0402 1% _EMMO_RCOMP YS9 | evme_RcoMP sTAcx [B2LPOHJTAGX 1, g 1p54 @ 44 RTC_RST# BMS RTC_RST N 33V NCTF16
ey 44 RTC_TEST# RTC_TEST_N 3.3V NCTF17
Re47 1 2 1500402 1% WD) RCOMP APT MDSI_RCOMP NCTF49 35 EC_RSMRST# R AC57 B N NCTF18 190
Spacing: 10mils; length: 1000mils NCTF50 "¢ = = RSM_RSTN 33V NCTF19 19
%2 ncTras NoTros |99 —PLPROCHOTE 474 procror N NoTras [814
9 14
NCTF53 ["#39 CC155_2 || 10.1u 0201 10V6K BVCCRTC EXTPAD __ AGS1 NeTF22
RC48 2 1105 0402 1% MO_RCOMPPD AV30 NCTF54 a7 H - = VCC_RTC_EXTPAD 4
MEM_CH1_RCOMP NCTFs5 Follow CRB use 10V cap, néed confirm.if can.use 6.3V, RTC_X2 ACSB | o o ay Eg&g?
RC49 2 1105 0402 1% M1 _RCOMPPD AV34 | o ReOMP RTC_XT ACSS | RTCX2 339 Ravs (24
RTC_INTRUDER ACS4 | |\ e UDER 3.3V RSVD9
18 OF 23 g
APOLLOLAKE_FCBGAT29
V=07 16 OF 23
@ APOLLOLAKE_FCBGAT296
V=07
RCOMP RESISTOR REQUIREMENT e
INTERFACE PIN NAME LOCATION | VALUE(ohm)
CSI1.1 MCSI_DPHY1.1_RCOMP RC43 150 +/-1%
CSI 1.2 (DPHY/CPHY) MCSI_DPHY1.2_RCOMP RC45 150 +/-1% TavALW
+1,
USB2 and 3.3V mode GPIO USB2_RCOMP RC42 113 +/-1%
PCle Refclk PCIE_REF_CLK_RCOMP RC39 60.4 +/-1% 44 HPROCHOTH [ PROCHOTE RCS5 1 21K 0402 5%
modPHY (PCIE, USB3, SATA) | PCIE2_USB3_SATA3_RCOMP_P/N RC11 402 +/-1% B 1.6VALW
+1.
MDSI MDSI_RCOMP RC47 150 +/-1%
SSIC USB_SSIC_RCOMP RC41 137 +/-1% 44 SUSPWRDNACK <} SUSPWRDNACK RC2722 @ s 1 20K 0402 5%
EMMC, Legacy and GPIO EMMC_RCOMP RC46 200 +/-1% PDG v0.9 request SUSPWRDNACK PU to +1.8VALW(CRB w/o PU)--Remove this requirement in PDG v1.0;
signals including 1.8V mode | GPIO_RCOMP RC44 SUSPWRDNACK is +3.3V Level set by GPIO_88(PD)
SD Card, PMU, LPC, SMBUS. | PMU_RCOMP RC40 PDG&CRB request H_ PROCHOT# 1Kohm PU to +1.8VALW
eDP EDP_RCOMP_P/N RC2 402 +/-1%
DDI DDIO_RCOMP_P/N RC1 402 +/-1%
M MEM_CHO_RCOMP/ RC49 105 +/-1%
emory MEM_CH1_RCOMP RC48
+1.8VALW
IRTCRST#/SRTCRST#
VCCRTC B
b B o
| |
IS I RTC_TEST# RC59 1 2 20K 0402 1% 20K_0402_5%
= RC56 1 210M 0402 5% &,
@
RTC_RST# RCS8 1 2 20K 0402 1% h
\ ‘yc1‘ , EC_RSMRST# R | RCO346 1 gy 2 0 0402 5% < ec rowrsTs 44
| |t . o N >
1.._32.768KHZ_9PF_X1A0001410002 , Need change to 0201 size later 2 'S JcMos1 S & | =
B E & SHORT PADS & 5 o ©
= cc% = ccor S S g %% 8
9P 0402_50V8-8 9P 0402_50V8-B 2l e &l g L-H<E
2 2 © 2] 8T 8% < ¢
s s | g
i& ?& » » ol o 8
HIE
32.768kHz CRYSTAL--EPSON SJ10000IX00 L yamost RTCRST# EMC request 03705
1. Space 15MIL Place under Bottom Big Door Space 15Mil
2. No trace under crystal VCCRTC Follow Intel schematics check list to add PU for EC_RSMRST#(Reserve)
3. Place on oppsosit side of MCP for temp influence -
4. EDS request X'TAL ESR=50Kohm; +/-20ppm; X1 X2 pin capacitance=15pF
RTC_INTRUDER __ RC50 1 2 100K 0402 59
Follow CRB v1.5 to changéw() from 330Kohm to 100K ohm 05/06 -
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+3VALW_SOC

ucin APL_soc

PMC_ACIN

GPIO functionality only. It should not be
connected with the on-board AC present logic
because APL does not support this
functionality.

+1.8VALW

1 AC_PRESENT

RC64
10K_0402_5%
@

0_DFN3L

Change LBSS138[Vgs(th)<1.5V] to PJQ1900[Vgs(th)<0.9V]

Qcio c
2

<
EE I e <] ACINE 44

3| T2N7002KWT1G_SOT323-3

® 3

PMC_PLTRST# RC21 2 @ 1 10K 0402 5% MG WAKE# AGS5.| EMMC P M SOC_UART_TXD 39
8 PMC_WAKE# PMCSUSCIRK A6 EMY SRR 05y LPSS_UART2_TXD GPIO_47 16
PMC_RSTBTN# RC22 1 2 10K_0402 5% — | PMUSUSCLK33V LPSS_UART2_RXD SOGUARTRXD 39
PM_SLP_S4# R AKS4, LPSS_UART2_RTS_N X
PSP S R ACezq PMU_SLP_S4 N33y LPSS_UART2_CTS_N
7PMC 5P SOF —AD6TY 33V
PMC_WAKE# A PNC_SLP_SOF _SLP_S3.!
c RC9344 1 2 1K 0402 5% @ _PVC SP 50 D61 Pt E S0 N aav o
MC_RSTBTN# ADE2 LPSS_UART1_TXD -
1533V level set by Gi BTR OUTE R PMU_RSTBTN N 3.3V LPSS_UART1_RXD
PMC_PLTRST# & PMC_RSTBTN# is 3.3V level set by GPIO_88(PD), CREEICa :gg; PMU_PWRBTN.N 3.3V LPSS. UART1_RTS N GPIO_44 16
MG BATLOWE AH1d PMU_PLTRST N 3.3v LPSS_UART1_CTS_N
N ARa3C| PMU_BATLOW_N3.3v
ERMTRIPE R 47| PMU_AC_PRESENT 3.3V P03 16
44 PMIC_THERMTRIP# TTWIC STOBY PMIC_THERMTRIP_N LPSS_UARTO_TXD X
Tollow CRE reserve PU for PMIC_ RESETH +1.20VALW 1eroat Mar | OGS o024 PSS, UARTO RSN GPI0_40 16
PMIC_RESET# is 1P8V voltage, need double check SKLXCIK BASREF__Fagdl SP10-213. | IS UARTORTSN -
@ TP40 @1 PMICPWRGOOD H. x A i ) CTs |
SKL XCLK BIASREF _RCO201 1 _\ @ 2 271K 0402 0:5% o R0 | PMIC_PWRGGODNCTF
1.5US_STAT# AGsB| NCTFES
@4+—————————————2( sUS_STAT_N 33V PMC_SPI_TXD
+1.BVALW PMI DA PMC_SPI_RXD
4 R FAL1 PuiC_i2c_SDA PMC_SPI_FS2 [-fgq cop HPDE 6
PMIC_THERMTRIP# R RC9390 1 21K 0402 5% ® - PMIC_l2C_SCL PMC_SPLFS1 <3 -
1.GPIO 214 L7 PMC_SPI_FSO
T CPIO 715 Bay] GPIO_214 PMC_SPI_CLK
o — i
PMC_PLTRST# RCO301 2@, 1 100K 0402 5% GPIO_215
14 OF 23
PMC_SUSCLK RC24 1 ,@., 2 10K 0402 5% APOLLOLAKE_FCBGAT296
REV=07
@
+3VALW +3vs
10K_0404_4P2R_5% Connect SUSCLK to NGFF Conn. LBVALW
Connect SUSCLK to EC in CRB
@ s > PLT_RST#  21,32,36,38,39,44
) RC61
2.2K_0402_5%
5 E—\} @
o
ol
~[ace PMC_SUSCLK 3 3
@~ PJT138K_SOT3636 oY
PMC_PLTRST# @
ac4
PJQ1900_DFNAL
jacs S
@ PJT138K_SOT363-6 i
BIT138 Ves(th)<L5V] PMC_SUSCLK is 3.3V level set by GPI0_88(PD)
J [Vgs(th)<1.5V] Change LBSS138[Vgs(th)<1.5V] to PjQ1900[Vgs(th)<0.9V]
+1.BVALW +1LBVALW
o

PMC_PLTRST# |

PBTN_ OUT# R |

PBTN_OUT# is 3.3V level set by GPIO_88(PD), and /w internal 20Kohm PU

RC9299
10K_0402_5%
@

PM_SLP_S3# R

PM_SLP_S4# R

10K_0404_4P2R_5%

b RCOS33 | ooy 2 00402 % {7 pyy s1p sa a4

PM_SLP_S3# & PM_SLP_S4# is 3.3V level set by GPIO_88(PD)

+1.8VALW +3VL_EC

RPC18
10K_0404_4P2R 5%

@
EC_SMi# Q
& Blac1zs
3
3 @@‘7
)
E o< 2
z i ®
g @ 5 laco1sa
& @, E 2 EC_SMi#
g e
§ S
= =z -
3
3 Q
8
z
Change LBSS138DW/[Vgs(th)<1.5V] to LZN7002KDW[Vgs(th)<2.0V]
~
+LBVALW

RC9334
10K_0402_5%

EC_SMi# Q

If EC_SMI#_Q default term is PU, EC is Ol

EC_SMi# 44

D for EC_SMI#, can use Oohm short
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wew sois00
usss0_ TX Pt
10 ussz0 TP useso 1 et 9 o p e —
LEFTUSB(30) U T s POIE GLKOUTIN
. 530 RX P1
0 use R UsB0 Rx ot £2 1 usps pr_rep POE_cLKOUT2P
40 USB30_f RX N‘ USB3_P1_RXN PCIE_CLKOUT2N
PCIE_CLKOUTIP
& USB3_PO_TXP PCIE_CLKOUTIN
USB3POTTXN
PCIE_CLKOUTOP
] e oo e LoEgtouTer
USB3PO RN
SATA_PTX_ORX P1 PCIE_CLKREQ3 N
2 SATAPTX DR Y SATAPTXORCEL WL oy ysas ps e

42 SATAPTX DRX_N1

SATA_P1_USB3_P5_TXN

PCIE_CLKREQ2_N

Aok por wia
o —— e Y
cii poie Lan
s ——cricroe w2

c11 ol poE Gru
[BH OO PCEGPF 2

oDD ATA_PRX_DTX_P1
2 SATA PR DT 1 e et I8 surapiusea s P POIE_CLREGY N
AN S Bl e
ok cLrRECO N
2 saTaprcoRc o STAFTORCE ¥ | cura o e
. 8 MRS DA uss s
SATA_PRX_DTX_P0 T9 USB_SSIC
2 ymemconce S PO T sara po rep
DIRRERR use s
U s3e
worzs
eorToTRE FoaoRTR
e
@
Jeik e

V| aus owc oura s
I

AVS_DMIC_CLK_B1

16 GPIO_B2 H AVS_DMIC_CLK_AB2

AVS_DMIC_CLK A1

50 v 253 ws v

6 GO > 8Ly psisno
o omo.m Mot Avs 1252 Ws_SYNC
I e E—
s
Ross 1 2 53 0402 5% _HOA RST AUDIOR R__IGo#| AVS_252.SDI
a9 | VS 1252 BOLK

’
T S 2 [

AVS 1281 BCLK

33V LPC_CLKOUT1
33V LPC_CLKOUTO

23

33V LPC_SERIRQ
33V LPC_FRAM
33VLPC_CLKRUN.

33vLPC ADY

0SC_CLK OUT 4
0SC_CLK_OUT 3
0sC_cLK_ouT 2
0SC_CLK OUT 1
0SC_CLK OUT 0

@

Z 5
2| °
g ot
H
Roro 1 2 200K 0402 5%
Yoz

cc30 19.20MHZ_T2PF_7V1920000 = cca1
15P_0201_50V8-J [, 15P0o0t_s0vey

19.2MHz CRYSTAL--TXC SJ10000LNOO

. Space 15MIL,
2 Notrace under crystl
Place on oppsosit side of MCP for temp influency

4. EDS request X'TAL Max ESR=800hm; +/-30ppm; Typical CL=12pF; Max PD=100uW

110F
APOLLOLAKE_FCBGAT296
REV=0.7

Als2
Aot
Avis2
AKe2

i
SieS

P29
R2T

| oo
Laeso
| aces
Larer
| acee

16

Pel

LKREQ 3¢

WLAN_CLKREQ# Q

LAN CLKREQ# Q

6Py

LKREQH#.

Reog6s 1

rgz sERIR ©
Ve T e | 52007 5

= N PG TPCCIRROT T Rossset 75008 5
AMG2CLK PCI TPM R RCT0_1 Xppgh 2 20 0are %

Agr Re 52007 5%

wes e a0s ®

W TR R

i

XTAL19_ OUT
XTAL

RCo364 1

RC9367 1

+3VALW_SOC

PCH_SMB_ALERT# _RCES 1 21K 0402 5%

PCH_SMB_ALERT# with 20K PU defaultern
+LBVALW

USB VBUSSNS _, RC200 2 110K 0402 5%

T Reoaer 1 X X2 0 o402 5%

+LBVALW

USB_0TG 1D 1

RCo304 2

10K 0402 5%
RC9360 1 2 5

71 18vALW

i RPCI1 i
UsB_oct# L2 3
1 Z—

| T
10K_0404_4P2R 5%

+3VALW_SOC

LPC CLKRUN# R RC9387 2 @ 1 10K 0402 5%

LAN_CLKREQ# Q

CLOCK REQUEST

4 WLAN CLKREQ# Q
3 __PCIE_CLKREQ 3%

LAN_CLKREQ# Q

C0804_8P4R 5%

Remove level shift, due to LAN chip page already have level shift

RCT5 1 a2 0 0402 5%

WLAN_CLKREQ# Q

Change LB

L2N7002KDWITIG_SOT363-6

et
Pu_SVID DAT 020 p7
cousvo. S suon oprasgey 32 oo g Summm
—CPUSVID-ALRTER——B17]| SVIDO_CLK UsB2DN7 USB20N7 39
CRUSVID AIRTERBT7] Y150 RLERT o10sv o
usaz prs 4813
PCH_SMB_DATA T61 S DATAS 3v UsB2_DN6
1 i S— 3| 620 s
— PO SV ATERTF—Ras] SME_CLK 3 USB2_DPS [-ABs JeoRir usB20 P54t
i o — o e e e —— -y
Yo use ps
5 VBUSSN: uss2 ops s usez0 s 3t
1S5 VBUSSNS AC18 | sB2 vBUS_SNS Uss2 g [0 . USB20 N4 31
6 D 520 P
Sl AC15 | 52 01610 Yss2 oes Ve < Suse s 4
B oc1t USB2 DN X
45 UsB_oct# 18,0 - UsB2_OC1N Y13 UsB20_P2 UsB20 P2 45
= uss2 o2 X
40 USB_0CoH [—os_USB_OCD# s 000 Usez or2 v USB20NZ Useaop2 45
vis
uss2 op1
Ve s
uss20 po
uss2 pPo 12 S usB20 o 40
USB2 ONO - USB20 N0 40
120
APGLLOLAKE FCBGAT295
EV=07
@
SerRRQ
B Ay 9844
[0 %8
CLCPCLTPM 38
CLKPCIEC 44
LPC.ADS 3844
LPCADZ 3844
[PCADT 3844
LPCADD 3844
SMBus
+aVALW_SOC avs avs
o
RPC13 RPC14
2.K_0404_4P2R 5% 22K_0404_4P2R 5%
PCH SMB_CLK ! ! b o 0
aczza
LENTOOZKOWATIG_SOT3636 W
PCH_SMB_DATA X 4 SMB_DATA S3
aczze

L2N7002KDW1T1G_SOT363-6

< JLAN_CLKREQ# 36

Both RTL8111GUL&RTL8111H CLKREQ# are OD,Can pull high to 1.8V

+avs
o

RC76
10K_0402_5%

< JWLAN_CLKREQ# 39

GPU do NOT use CLKREQ#, Set level shifter as N
GPU_CLKREQ# control by BOM strutturs(Fulluw CG412)

GPU_CLKREQ# Q

L2N7002KDWIT1G_SOT363-6

138DW[Vgs(th)<1.5V] to L2N

GPI10_78 strap to LOW, SMBUS set to 3.3V Mode

KDW|[Vgs(th)<2.0V]

GPU_CLKREQ# 22
L2N7002KDWT|G_SOT363-6
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avs
SVID +1.05VS
Re7e
S s O 10K 0402 5%
uF or +105VS, 01/15 cciot
010,001 63V6K | RC207 e
A 040 8% o0, 0402_1% GPy_cuiReQr
@
of ol PDG: RC298 is 1700hm+5% +1.8VALW
< CR: RCao8 1s 169ohme 1ot
GPU_CLKREGH QO moosa0 2 110K 0402 5%
Py sviD_oik
ey ROz PR cRu v cl 8 GPU CLKREOH O Ros20 1 RX@ . 2 2K 0402 8%
CPU_SVID_DAT CPU_SVID DAT 58
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ucia APL_SOC

o ol
RC956
1 2 %
M L30 EORST I AR 2 0408 S > EumoRe %2 10K_0402_8% ::;(c l)im 4P2R_5%
L NCTF23 GPIO_219 M30 PCH_JTAG_TDO 16 PX@ Px@ _( _4 _5%
Fre| NCTF24 GPIO_218 {29 PCH_JTAG_TMS 16
E18] NCTF25 GPIO_217 |-pag POHLITACTDL 16 -
NCTF26 GPIO_216 LJTAG
,,‘" NCTF27 - P57 PXS PWREN {__>PXS_PWREN 2557 {__>PXS_RST# 21
H| NCTF28 NeTF3s (&
F15] NCTF29 £41
M15] NCTF30 PWM3 [F47 GPIO_37 /18 acte ©
M10 ] NCTF31 PWM2 |47 Sﬁlgég :S o
F1a| NCTF32 PWM1 [g47 gRi03e 10 PXS_PWREN# SOC 2 D 5 N
Hg | NCTF33 PWMO - RC9200 RC9288
ICTF34
N NCTF36 ésa |5 LBSS138LTIG_SOT-233 100K_0402_5% 100K_0402_5%
3 @ - -
NCTF37 PX ol
- faczi1e n
PJT138K_SOT363-6
170F 23 PXS_RST#_SOC Px@ @
APOLLOLAKE_FCBGAT296
REV =07
@ RC9287 ~[ac211A
@ 10K_0402_5% PJT138K_SOT363-6
PX@
44 VGA_GATE#
CC137 L2N7002KWT1G_SOT323-3
1U_0402_10V6-K
@ \
Ball Name Signal Name 1/0 Voltage | Default Term | Buffer Type
GPIO_15 | PXS_PWREN#_SOC 1.8V 20K PD CMOS
Ucio ApL_S0C GPIO_13 | PXS_RST#_SOC 1.8V 20K PD CMOS
43 PCHBEEP <} ATl g GPIO_18 FIBVALT FIVLEC
- T_OFF# = — -, +1.8VALW +3VL_EC
Lﬁmﬁ ISH_GPIO_8 GPIO_24 5
AM: ISH_GPIO_7 GPIO_23 a5 —SATA G ————
AMa5 ] ISH_GPIO 6 GPIO 22 g o
ISH_GPIO_S GPIO_21 RPC21
RC324 1 2 33 0402 5% HDA _SDOUT AUDIO R ﬁm ISH_GPIO_4 GPIO_20 10K_0404_4P2R 5% RPC20
43 HDA SDOUT AUDIO - = = = AKST | ISH_GPIO_3 GPIO_19 0 KBRST# Q 10K_0404_4P2R_5%
HDA_SDINO ISH_GPIO_2 GPIC_O -p3g—
233 0402 5% HDA SYNC AUDIO R AK5B | ISH_GPIO_ 935
o :S: :FZEKKBU‘D?O e e AN ISH_GPIO_1 GPI0_T7 és EC sci¥ a
- - ISH_GPIO_0 gﬁlgﬂg 9 PXS PWREN# SOC - 1 KBRST# Q
F34 A 38 © I
16 GPIO_33 [ > 35 | GPIO_33 GPIO_14 &35 sz RST# SOC 2
H3d | g:g@f g:g’:g E39 AKE_SCH_R_Follow CRB: AKE_SCI# connect to EC g o
& - C. EC SCI# C) oltage D
ca] oo Shio-17 e SC_Q Follow CRB: SOC GPIO_11is 1.8V Voltage 8, 9
+1.8VALW B33 | GPIO_29 GPIO_10 [F3g o
C267 GPIO_28 GPIO_0 [g5g C ©
RC9352 1 2 10K 0402 5%  SATA LED# ¢t | GPI0 27 GPIO_8 39 E 2 L2N7002KDW1T1G_SOT363-6
AR o 1 _SATA DEVLSPT Ca7 | GPIO_26 GPIO_7 831 VR VGA PWRGD_Q g 3 & - 3
@TPis @ GPIO_25 g @ 59| ac217a ~
BOARD_ID3 S o) Ec sc 4 @ Bl _aca1sa
- 5 o A
Fighting Alert(DOC#560733) EORRD 02 g g KBRSTH 44
1206618869: HD Audio SDI /0 Pin Issue BOARD_ID0 %(- L2N7002KDW1TIG_SOT363-6
Follow Intel request to remove for QS CPU £q ]
HDA_SYNC AUDIO R RC331 1 @ ~ 2 249 0402 1% SDATAIN —— spaTa N 43 15 OF 23 g @
- APOLLOLAKE_FCBGAT296 z Change LBSS138DW[Vgs(th)<1.5V] to L2ZN7002KDW[Vgs(th)<2.0V]
EV =07 Change LBSS138DW[Vgs(th)<1.5V] to LZN7002KDW[Vgs(th)<2.0V]
- @ +
H18VALW Reserve for MS-Windows RS1 H18VALW TevALW
RC332 A4
1K_0402_1% o o
@ o RC9336 RC9338
RC9391 1K_0402_5% 1K_0402_5%
1K_0402_5%
- EC SCI# Q Rcsaas 1 i 2 0 0402 5% EC_SCi#t KBRST# Q Rcs:m 1 e 20 0402 5% KBRST#
EC_WAKE SCi# R RO9302 1 @ 2 00402 6% | £q waKe.SOH 44
- - IfEC_SCI#_Q default term is PU, EC is OD for EC SCI#, can use 0ohm short 1f KBRST#: Qdefault term is PU, EC is OD for KBRST# can use Oohm short
+1.8VALW +3v8
+1.8VALW +3VALW
[BOARD ID +1.8VALW
RPC15 +1.8VALW
10K_0404_4P2R_5% RPC29 RPC28
2 SATA_GPO 4 1
‘o 10K_0404_4P2R 5% SATA_GPT 3 2
> BT_OFF# 3944 Px@ &
VR VGA PWRGD Q 10K_0404_4P2R_5% iy = Ry o
@ 22 pxe g2 gse 8 i
i o 8u $7@ gy g% 8y 3o
& 28 28 2g g
2 } £ 3 S 5 3
a -] | - ]
§ flacaze S S S N
©
b -[ac23s £ BOARD_IDO |
@ PJT138K_SOT363-6 = <f 2 BOARD_IDT
PCH_BT OFF# 2] PX@ 8 BOARD_IDZ
8 98l _acazon BOARD_ID:
§ of VR_VGA_PWRGD 21,57
—[c23A 3 = =% = = =
@ " |PJT138K_SOT363-6 = 20 me 50 e 20 34
27| pxe e o8 e8 o8
g BOARD_IDO | BOARD_ID1 | BOARD_ID2 | BOARD_ID3 | Description 3 S = 3
2 5 X X X-
5 & & & &
s S S & &
\/ = 0 UMA SKU
1
VR VGA PWRGD Q RC9342 1 2 2K 0402 5% Reserve Reserve GPU SKU
VR_VGA_PWRGD RC9363 1 2 100K 0402 5% 7
0 14" Panel
Maybe can delete this connection, after checking /w BIOS
1 15" Panel
Security Classification | LC Future Center Secret Data Title
lssued Date | 2013/08/08 | Deciphered Date | 2014/01/21 P12-SOC (GPIO&HDA)
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+3VALW_SOC +3VALV(\IYU55763

1 quuihany 2 0 0603 5%

4x0402_1uF; 1x 0603_22uF

RC100

+3VALW_USB_G3

cesr cces cceg
1U_0402_6.3V6K. 1U_0402_6.3V6K. 1U_0402_6.3V6 cco

2 2 2 2 2

e

Place near UC1.AK2S, AJ25

ar UCLAC41, AA42, Y44,V44, V46

0
22U_0603_6.3V6-M

+VNN

Note:Place CAPs Back of CPU Note:Place CAPs Edge of CPU

Note:Place CAP Near CPU

+1.24VALW +1.24VA_USB2_G3 NN
| 1x0402_1uF lccMax=3.3A  3x0402_1uF
- - R T T ]
IccMax=0.13A X "cerno " cen "cerz L
ccso 1U_0402_6.3V6KT=1U_0402_6.3VBK=—1U_0402_6.3V6 ccras
—1U_0402_6.3v6K A , coe A 0.1U_0201_6.3Ve-K

2

Place near UC1.AM44, AK46, AK41, AK39, AJ42, AJ41, AJ39, AK42, AK4
Place near UC1.AG20

 AJ46, AJ37, AK37

Follow CRB add 0.1uF CAP

+VDD2_1P24_AUD_ISH_|

Note:Place CAP Back of CPU Note:Place CAPs Back of CPU

+1.24VALW +VDD2_1P24_AUD_ISH_PLL

39A  2x0402_1uF; 1x 0603_22uF

1
cciaz

cces
1U_0402_6.3V6K——22U_0603_6.3VE-M

l
I? —‘;

Note:blace CAPs Back of CP Note:Place CAP Near CPU
Note:Place CAP Edge of C

+VCCRAM_1P05_I0_3PHASEIO

ci0r 1 g 2 0 oo 5, IccMax=0.94 10603 22uF ‘
Place nfear UC1.AA22, Y20, V18, Y18, AA23, AC23 CRB set CC107 un-mount
1.05VS Note:Place CAPs Back of CPU Note:Place CAPs Edge of LPU Nole Place CAP Near CPU

e —1x0402 1uF; 1x 0402_1uF(@)
+VCCRAM_1P05_FVH_FUSE

Additional CAPs

Note:Place CAP Back of CPU

Follow CRB: P16, T15, T13 are different power trace.
Maybe can merge them to one net

[Reserve for VCC_1P24V_1P35V_A and VDDQ Merged

Need Open

2
+1.35v0—lH—+1.24vALW

JUMP_43x39
@

After merging, VDDQ sequece shall follow VCC_1P24V_1P35V_A in EDS

+VDD2_1P24_AUD_ISH_PLL

ey seLsoc
1.24VA USB: A28 1 vec spav a3 nerrse (24
N
\JSB2_G3 A5 | oc-apavas NCTFS? (o)
NCTFS8
NCTFS9
AGR0 VCC_1P24V_1P35V_Ad
i VCC_1P24V_1P3SV_AT2
AT vt VCCZ1P24V_1P3SV_ATD
A vanz
VNN3
A4z e vee_1P24v_1pasy_at1 A28
a7 | INNS
AR VNNG
ARat| VNNT
Akaz"| YNNG
LA vee veert
ke ] vt Vee Va2
NN11 VCCVCGI3
asavssn
AME4 VNN16 VCC_VCGIS
VCC Va8
esavser
nosg | A
RsvD22 vec-vece
+3VALW_USB_G3 “vecin
Veeveao
AM2 1 vee_apav At VCEVEGI
e ] vec apavar veeveanz
Ve vec apavas Veeveana
i e savsein
VCETIPAV_A2 VeCVeals
veeveari
a0 veevean?
20| vee_tpoav_1pasy_as Ve vearie
VCCZ1P24V_1P3SV AT VCCVCal9
+VDD2_1P24_MPHY AE1s VCCVCGI20
A8 ! vee_1paav_tpasy A1 VCCVCGI21
A vecTtpaav-tpasy Az VCC VG123
A Vec1Pasv-1pasy A3 Ve VCaI2e
VCCZ1P24V_1P3SV_AS rasavsed
VCCVCGI28
+VDD2_1P24_GLML 8 VCCVEGI27
8L Rsvo11 VCC-VCGI28
VCC VG129
AKzo VCCVCGI0
VCC_1P24V_1P3SV_AB VCCVCGIT
VeCVCaI22
+VDD2_1P24_DSI_CS| :g% RSVD12 0
RSVD13 nereso &
A8 e 1p2av A1 VeeRTe_gpav [-AA4
VCCI1P2aV A2
AK22

+VCCRAM_1P05_IO_3PHASEIO

+VCCRAM_1P05_FUSE

+VCCRAM_1P05_FHVT

+VCCRAM_1P05_FHVG

+VCCRAM_1P05_I0_3PHASEIO

T13

AAZ3

VCC_1P24V_1P35V_A

VCC_1P0SV1
VCC_1P05V3
VCC_1POSVT
VCC_1P05VE
VCC_1P05Ve

VCC_1Posva
VCC_1P05VE
VCC_1P0SVS

VCC_1P0sV2

2 OF 23

RSVD14
RSVD15

2
APOLLOLAKE_FCBGA1295
REV=0.7

@

+VDD2_1P24_GLML

[Follow CRB(DOC#559031) V1.0 connect
'UC1.AM28 to +VDD2_1P24_GLML

+CPU_CORE

VCCRTC

+VCCIOA

+1.24VALW +VDD2_1P24_MPHY

llccMax=0.52A 3 x 0402_1uF; 1 x 0603_22uF
T

T ]
1 1 1
cco2 ©C93
ccod

1U_0402_6.3V6K=—1U_0402_6.3V6H

1
ccot
—1U_0402_6.3V6K
D@ , 220_0603 6.3V6

2 2 2

e near UC1AR20, AE18, AR22, AG22

Note:Place CAPs Back of CPU Note:Place CAP Near CPU
Note:Place CAP Edge of CPU

RO102 1 gy 2 0 0603 5%,

+1,24VALW +VDD2_1P24_GLML

lccMax=0.52A 4x0402_1uF; 1x 0603_22uF

I I
1 1
ccio1 cci3n

1U_0402_6.3V6K.

)_0402_ 22U_0603_6.3V6-
2 2

Note:Place CAP Near CPU
Note:Place CAP Edge of CPU

1
ccioo ccisg
1U_0402_6.3v6}

L

Place near UCT.AM20, AK20, AM37| [Place near UC1.AM28

Note:Place CAPs Back of CPU
+1.24VALW +VDD2_1P24_DSI_CSI

[ccMax=0.26A 2x0402_1uF; 1x 0603_22uF
]

)

Tm

1
ccor
—1U_0402_6.3v6

—E,

ce.nearCLAA ;
lace CAP Back of Note:Place CAP Near CPU
NoteiPiace AP Edge of CPU

12 x 0402_1uF

cc130

, 22U_0603 6.3V6-M

P
+CPU_CORE Note:

ccs2
1U_0402_6.3V6K

cest

, 1U_04026.3V6K
1

ccss

ccss
1U_0402_6.3VEK |, 1U_0402 636K |, 1U_0402_6.3V6K

ka e
BTN

Note:Place CAPs Back of CPU

(=

ccet
1U_0402_6.3V6K

Note:Place CAPs Back of CPU

VCCRTC

+VCCIOA 1x0201_0.1uF; 1x 0603_22uF

FCO01 1 gy 2 0 0805 5 LJccMax=1.5A 2 x 0402_1uF; 2 x 0603_22uF

T I I | 1 1

ccat ccs2 ccas ccss 0.1U_0201_6.3V6-K—=—=1_0402_6.3V6K
—1U_0402_6.3V6K——1U_0402_6.3V6K [——22U_0603_6.3V6-M——22U_0603_6.3V6- , ,
2 @

2 2 2

Additional CAPs | Follow WW10 change from 22uF to 1uF

[Place near UCIAMAZ, AMZ5, AM23, AM41

~

:Pljace CAP Back of CPU Note:Place CAP Near CPU

~
Note:Place CAPs Edge of CPU Note:Place CAPS near CPU
AN
1
cciso
0.1U_0201_6.3V6-K
2e
For SVID over moat.
Place near over moat area.
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+1.05VS

+1.05VA_SOC_G3

IccMAX=1.8A

4x0402_1uF; 2 x 0603_22uF

Place near UC1.AE25;AC25, AA25, U23, V22, V23, V25, Y23, Y25, U25,

1
cci18 cci19
==1U_0402_6.3V6K ——1U_0402_6.3V6K
o

cci20
1U_0402_6.3V6K
2 2 2

cci21 cC123 cC124
1U_0402_6.3V6K 22U_0603_6.3V6-M 22U_0603_6.3V6:M
€D

2 2 2

20, U22

+1.05VA_SOC_G3
[~}

+VDD1_1P8
©

uctw ApL_soc
B nerret VCC_1PBY_AS FAESS

VCC_1PBV_A6 aads
AAZ VCC_1PBV_AT Facss

5

VCC_1PO5V10

Aoz voc iposvit
s3] VCC_1PO5V12
U3 | VCC_1PO5V13
5| VCC_1P05V14
V53| VCC_1POSV15
Vo5 | VCC_1PO5V16
V53] VCC_1PO5VA7 | g17

VCC_1P8V_A2
VCC_1PBV A3 [Fhstt
VCC_1P8V_A4 FAEgs
VCC_1P8V_A7 FAGz5
VCC_1P8V_A8

<7 VCC_1P05V18 NCTF64
020 | vecTiposvis
: VCC_1P05V20
Note:Place CAPs Back of CPU Note:Place CAPs Edge of CPU Note:Place CAPs near CPU Y25 VCC_1P05V21 +GPY_CORE
AM: VCC_VCGI32 Eég
ANZ5 | RSVD16 VCC_VCGI33 [~Aicaq
+CPU_CORE AVNN RSVD17 VCC_VCGI34
a RSvD18 +CPU_CORE
BEE{ RsvD19 -
% CPU_VCC_SENSE % _VNN_VCC_SENSE RSVD20
RC80 2 1100 0402 1% ) VCC ¢ RC82 2 1100 0402 1% Lvee -
CPU_VSS_SENSE 3 VCC_VCGI3e
58 CPU_VSS SENSE v VCC_VCGI_SENSE N VCC_VCGI37
9 CPU_VSS_SENSE ) VSS CPU_VCC_SENSE _VCG. ! 2
S 1100 0402 1% 58 CPU_VCC_SENSE Rat VCC_VCGI_SENSE_P VCC_VCGI38
VCC_VCGI39
58 VNN_VCC SENSE <} VNN.VCC SENSE AG4S |\ senge VCCVCGI0
VCC_VCGld1
AN18 VCC_VCGM2
—ANz0] VPDQ1 VCC_VCGH3 (5
a2 | VvDDQ2
+135V +CPU_CORE AN23 xgggi
7y
TccMAX=2.8A 2 x 0402_1uF +135V AN ] Voo
| 4 AN&4 | VDDQ6
CC192 ANds | VODQ7
1 0.1U_0201_6.3V6-K ARTT| v Qf
cc187 ARa7 | VODQ9
1U_0402_6.3V6K 2eMc@ AT13 | /DDQ10
ATi7| VopQt1
2 AT47 vDDQ12
AT51 | VDDQ13
Place near UCLAN46, AN44, AN42, AN41, AN23, AN22, EMC request: AVid xggglg
AN20, AN18, AV14, AT51, AR17, AR47, AT13, AT17, AVS0 Place near CPU_VCC_SENSE under +CPU_COR moat 03/10 AV50
< , AN18, AV14, ATS1, AR17, AR47, AT13, AT17, vbba1e
Note:Place CAPs Back of CPU g% NCTF62
NCTF63
B. vec veaie? A%
'9* RSVD21
+1.8VALW

+VDD1_1P8
e
IccMax=0.4A

1 i 200805 5%

4x0402_1uF; 1x0603_22uF

RC108

| | \

cc125
1U_0402_6.3V6K

1 1 1
cc127 CC128 cc129

1U_0402_6.3V6K 1U_0402_6.3V6K 22U_0603_6.3V6-M
2

cc126
1U_0402_6.3V6K

Place neat UC1.AE44, AC46, AC44, AA46, AE42, AG25, AE46, AC42.

Note:Place CAPs Back of CPU

Note:Place CAP Edge of CPU Note:Place CAP Near CPU
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ucts APL_SOC
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VSS70

VSS71
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VSS73

VSS74

VSST75
VSS76
VsS77
VSS78
VSS79
VSS80
VSS81
VSS82

vss121

VS5126

VSS128

VSS132

A4

VSS31

RC9302 1 @ 2 0 0402 5%

VNN_VSS SE?SE R!

F23
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RC9303 1 o e 200402 5%

Place RC9302 & RCI303.as Tri-Pad.
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veit APL_s0C uciu APL_soc
AR vss133 vss201 SR — 0% | vss262 VS$328
?—AR4s | VSS134 VSS202 [5g5——% E1q]| VSS263 VSS329
AT12] VSS135 VS8203 gE3g—1 E19 | VSS264 VSS330
ATi6 | VSS136 V55204 [-BBa5—1 —F27| VSS265 VSS331
ATio ] VSS137 VSS205 [BE51 9 g4 VSS266 Vvss332
ATa | VSS138 V55206 [gogs—1 o4 | VSS267 VS$333
AT25] VSS139 VSS207 [ 3% t—F10] VSS268 VSS334
AT29] VSS140 VS8208 g5 F21] VSS269 VSS335
A VSS141 VSS209 ~gpss ¥ F3 | VSS270 VSS336
AT35 ] VSS142 VSS210 BpaT—9 55| VSs271 VSS337
T35 ] VSS143 VSS211 Epg 37| vss2r2 VSS338
x VSS144 VSS212 [FgET % 5] VSS273 VSS339
x VSS145 V88213 gET5 Y 75| V88274 VSS340
AT5o | VSS146 VSS214 FEETT—% 55| VSS275 VSS341
ATor | VSS147 VSS215 BE1s 9 55| VSS276 Vs$342
ATo1] VSS148 VS5216 [gE17—9 25 vss277 VSS343
ATez | VSS149 VSS217 gEzT 1 53] VSS278 VSS344
V88150 V55218 |57 —% i Vss2r9 VSS345
t—ausz | VSS151 VSS219 EEoe—% G50 VSS280 VSS346
—Avis | VSS152 V85220 [-gEss t—Fir7r | VSS281 VSS347
AV2 | V58153 V5221 [gE3T—9 5| VSS282 VSS348
—Avzi ] VSS154 V88222 g1 —Hzo| VSS283 VSS349
—Ava3 | VSS155 V55223 [ 5Ear % 13| VSS284 VSS350
—avao | VSS156 VSS224 [-BE4E—1 37| VSS285 VSS351
t—"pv3 | VSS157 VSS225 [gEsy 1 I Fiar | V55286 VS§352
—Av3s | VSS158 V55226 [BEag 9 Ho1] VSs287 VS§353
—Avas | VSS159 V88227 [5Egs 1 T | VSs28s VSS354
—Ava1] VSS160 V88228 [gFz 1 12| VSS289 VSS355
Ava3 | VSS161 VSS5229 [EF35 14| VSS290 VSS356
Avas | VSS162 VS5230 [Bray 15| VSS291 VSS357
AVES| VSS163 VSS231 pate—1 o7 VSs292 VSS358
—Ave1] VSS164 VSS232 [ 5a7s 1 —J50] VSS293 VSS359
—avez | VSS165 V88233 551 32| VSS294 VSS360
t—"Ave | VSS166 VSS234 [Ea3—9 55 VSS295 VSS361
—awta | VSS167 VSS235 G351 —Jar | VSS29 VSS362
—AW30 | VSS168 V55236 a9 45| VSS297 VSS363
—AWaa | VSS169 VSS237 [ -5aas 1 —J63] VSS298 VSS364
—awso | VSS170 V88238 g1 35| V55299 VSS365
t—"Avi0 ] VSS171 VSS239 g — k5| VSS300 VSS366
AY32 ] VSS172 VSS240 BT —Rba | VSS301 VSS367 [apg
AV ] VSS173 VSS241 [Brzs % I ks7 | VSS302 VSS368 355
—Aysg | VSS174 V85242 B30 1 —Rp | VSS303 VSS369 [~ANes
—ave | VSS175 VS8243 grias 1 o1 VSS304 VSS370 ANy 1
—"5>| VSS176 VSS5244 [Bre>—9 57| VSS305 VSS371 Fang 1
—p3 | VSS177 VSS5245 [Bres—9 VSS306 VSS372 -aNss 1
t—poa | VSS178 VS5246 B0 V5307 VSS373 Hangs
—g5 | VSS179 VSS247 [ B1q i3] VSs308 VSS374 |-ANs, 1
—5A7 ] VSS180 V88248 g5 T4s] VSS309 VSS375 [~ANsg
BATZ | VSS181 VSS249 759 T50] VSS310 VSS376 [~yz 1
BAls | VSS182 VSS250 B 159 VSS311 VSS377
BA1y ] VSS183 VSS251 Fj36—9 o1 VSS312 VSS378
Az | VSS184 VSS252 [ gys % o7 ] VSS313 VSS379
A2 ] VSS185 V88253 [gizE —hiz | VSS314 VSS380
I—BA25 | VSS186 VSS254 Fgi5e % w32 | VSS315 VSs381
—Basy | VSS187 VSS255 g 29 5o | VSS316 Vvss382
t—Basg | VSS188 V55256 5259 o | VSS317 VSS383
A3 | VSS189 VSS257 g0 % Mo | VSS318 VSS384
¢ A35 | VSS190 VSS258 [ r‘ N1 | VSS319 VSS385
t—Basy | VSS191 V55259 15 Nz | VSS320 VSS386
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A4S VSS195 P35 VSS324 VSS390
I—BA52 | VSS196 P37 | VSS325 VSS391
I BA62 | VSS197 VsSS326 VS8S392
I BA63 | VSS198 VSS393
—AKa35 | VSS199 R29 VSS394
—— VSS200 VSS8327 VSS395
200F 23 210F 23
APOLLOLAKE_FCBGA1296 APOLLOLAKE_FCBGA1296
REV=0.7 REV=0.7
@ A4 ~ @
Security Classification | LC Future Center Secret Data Title
Issued Date | 2013/03/26 | Deciphered Date | 2013/02/01 SOC (VSS)
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARV PROPERTV OF LC FUTURE CENTER AND CONTA‘NS 'CONFIDENTIAL B Numb:
E SECRET INFORMATION. THIS SHEET MAY NOT BE OMPETENT DIVISION OF R&D ‘ocument Number
DEPARTMENT EXCEPT AS AUTHORIZED BY LC FUTURE CENTER NEITHER THlS SHEET NOR THE |NFORMAT|ON IT CONTAINS

CG4148&CG514

T 2 T

Thursday, July 21, 2016
T




Hardware STRAPS

(Follow up CRB)
1 BVALW
rcats rcats rcar reazt reate rcaz
R ba02_11 387 0402_ 1563 0 5K K 0402_15 4 0402_ 156355 149 K 0402_1%
q ql al ql ql o ql
L eom —cmom
P03 12
—apose 2
—>cros 10
— P00 10
—aros w0
P04 10
Resor | mcos oo Jrcorss reatn rex0 reszs
002 196 57K. 002 1565 7K 0A02_1%5 4K 0402153 10K 0402 509 0K 04oz_ 85 10K choe_ 5%
q ql q q q q
Hardware STRAPS
Follow up CRB:
g p CRE)
rearz - reas
TR ba02_19 587k 0402150957 b1 0K 0202 595 K 055 S5 . 21494 7K 0402_1%
q q ql q q q q
L eow o
— aPio_tos
—> cPo_to
— cron
— cro_tts
— cro.110
GPI0 ; — cPo7
R omcas rcasa ncas nosm ) rease reast
0K 0102 593 A7 0402_1% 94 7K. O402_10654.7K_0402_1%5 K 0402_5% 5 10K 0402 549 10K 0402 50
q ql o ql
3 b
E:
E: &
ME_PROTECT Circuit

o118

“avaw

cos03
47K 0402_1%

EC_ME_PROTECT 44

2

+1.8VALW Internal Schematics .
GPIO# Purpose Termination Setting Pin usage Remark
GPI0_33 | RSVD 20K PD Floating N/A Follow CRB(DOC#: 561386); EDS(v1.5) P56
GPIO_34 | RSVD 20K PD Floating g,“:[‘f‘;fﬂ'(‘,;:z?nilw“y s PD for normal EDS(v15) P45 & P56
y } | ) ) ) Ensure this strap always PD for normal
K155 ok 0s02_5Hg K 042 156 10K D402 5 4 T 0402_1X 54 402_13034 . D402_1% GPIO_35 | RSVD 20K PD Floating platform operation EDS(vL5) P45 & P56
q q q P q q ql Follow CRB, need check /w intel GPI0_36 xﬁ%gz;‘l&mﬁvﬂ 20K PD Floating é : %:gix(llefaull)" EDS(vL5) P45 & P57
T E—— T P T _ , I
PO o 0 GPI10_37 RSVD 20K PD Floating N/A Follow CRB(DOC#: 561386); EDS(v1.5) P57
— > crio4s 10 Enable CSE ROM 20K PU . 1= Enable bypass This strap tells CSE (TXE3.0) to bypass ROM
opio 78 —cpors 1 GPI0_39 | Bypass (PDG V1.2 P363) Floating 0 = Disable bypass (default) EDS(v1.5) P45&P57
oo sz
. > om0z 1 20KPU ) Please ensure that this strap is pulled LOW when
GPi0 80 — cposs 1 GPI0_40 | RSVD (PDG V1.2 P363) Floating RSM_RST_N de-asserts for normal platform operation | EDS(v1.5) P45 & P57
— Gros2 11 Allow eMMC as a 1= Enable(Default) On platforms with both eMMC and SPI flash Device
i i 4 i i GPI043 | hoot source 20KPU +7KPD 0 = Disable* present:
reass rcar Res omcuwn S mewr drcome S moms - GPI0_43 and GPIO_44 are at default--eMMC Boot;
0K a5y 47 0402193 106 0402 555 K 0402_5% 5 10K 0402 5934 7K. 04021563 10K 0402 5% GPI0_44 :‘l];m'esp[ asa boot 20K PU Floating é = gna}JhllCe(Dcfaulﬂ‘ GPI0_43 = 0 and GPIO_44 = 1--SPI Boot.
o o o o o o o PDG(v1.0) P369:EDS(v1.0) P42 & P51
gl gl gl gl 3| 20K PU ) 1= For Recovery strap for corrupted FW image
E GPIO_47 | Force DNXFW Load | (ppG v1.2 P363) Floating 0=Donot force(Default)* PDG(v1.0) P372;EDS(v1.0) P42 & P51
3 20KPU ) Ensure this strap is PD when RSM_RST_N
E GP10_48 | RSVD (PDG V1.2 P363) Floating de-asserts for normal platform operation EDS(v1.0) P42 & P51
| SMBus 1.8V/33V | 20KPD I=Bufferssetto L3V mode(Default Follow CRB to strap this pin LOW. SMBus signals are
: E GPI0_78 | mode select (PDG V1.2 P363) 1KPD 0 = Buffers set to 3.3V mode* 3.3V mode. EDS(v1.0) P29 & P42 & P48
E GPI0_82 | RSVD 20K PD Floating 5,“;‘;;5;}‘;;;‘,:{’;"”35’ ¢ PD for normal EDS(v1.0) P42 & P48
4 Gpio.gs | PMUL8V/33V 20K PD 7K PD 1= Buffers set to 1.8V mode(Default) Follow CRB to strap this pin LOW. PMU signals are
GPI0.88 | mode select (PDG V1.2 P363) : 0 = Buffers set to 3.3V mode* 3.3V mode. EDS(v1.0) P39 & P42 & P49
) 1= Enable Should strap this pin LOW. Functionality is handled
GPI0_92 | SMBus No Re-Boot 20K PD Floating 0 = Disable(Default)* by the PMC. EDS(v1.0) P43 & P49
) Ensure this strap is PD when RSM_RST_N
GPIO_104| RSVD 20K PD Floating | de-asserts for normal platform operation EDS(v1.0) P43 & P49
“gvALW
) Ensure this strap is PD when RSM_RST_N
GPIO_105| RSVD 20KPD Floating | e-asserts for normal platiorm operation EDS(v1.0) P43 & P49
20K PD Ensure this strap is PD when RSM_RST_N
GPI0_106| RSVD (PDG V1.2 P363) Floating de-asserts for normal platform operation EDS(v1.0) P43 & P49
Gp10.110| LPCTBV/33V 20K PD 7K PD 1= Buffers set to 1.8V mode(Default) Follow CRB to strap this pin LOW. LPC signals are
i i i { i i { GPI0_110| moge select (PDG V1.2 P363) : 0 = Buffers set to 3.3V mode* 3.3V mode. EDS(v1.0)) P41 & P43 & P49
0 19 £ a0z 1SS 1905 o 1S S 1SS ez 1S, Boot BIOS Straj 20K PD 1=Do not boot from SPI (default
o402 0402 o402 KL0402_1%434.7K 0402_1% 3.7k 0402 00K 0402_5% Gpio_111) G53¢] P e VL2 P363) 47K PD &2 honatboot it (¢ ) EDS(v1.0) P43 & P49
gl i i B P gl i ) Ensure this strap is PD when RSM_RST_N
GPIO_112| RSVD 20KPD FIOating | Goasserts ot maconal patform peration EDS(v1.0) P43 & P49
GPI0.33 GPIO_33 12
S > opo 8 GPIO_113| RSVD 20K PD Floating E‘e“a“;eeﬂ’:?:;’jg:;;'%ﬁ?ﬁ,‘ﬁi’ﬁ;’:ﬂ;’: EDS(v1.0) P43 & P49
—opons s ! ¢
— oz s | GPIO_117| RSVD 20K PD Floating ﬁ‘c"a”s':cﬂ‘s‘};;':g;;;';‘{;‘:ﬁ"g?gﬁ:&ﬁ EDS(vL.0) P43 & P49
o s
oo 120 o1 Flash Descriptor - 0= No Override (Normal Operation)* This strap enables the platform to override security
o et | GPI0-118) override 20KPD Floating | 1 - override features in the SPL. EDS(v1.0) P43 & P49
= - ) T=Enable This strap enables platform to change different SPI
g g E g g g GPI0_120| Top swap override 20K PD Floatiny z « ;
o Ve bacwobucer I o . D swap 8 | 0= Disable (default) ROM location. ESD(v1.0) P43 & P50
10K_0402_5%) 10K_0402_5%4.7K_0402_1% >4 7K_0402_1%) 10K_0402_5%) 10K 0402 5%)  100K_0402 5% N Ensure this strap is PD when RSM_RST_N
o o o J o o o GPIO_121| RSVD 20K PD Floating | de-asserts for normal platform opération EDS(v1.0) P43 & P50
gl 3| 3| q gl gl 3|
20K PD ) Ensure this strap is PU when RSM_RST_N
GP10_123| RSVD (PDG V1.2 P363) Floating de-asserts for normal platform operation EDS(v1.0) P43
~
+1.gVALW
B RC304 » RC307 RC30S RC311
e G T e A R
qf ol d &
L o reumemo
— porLme s 12
— Pormc T 12
— PoLmac ok 12
B RC305. y RC306 ) RC308. ) RC310
TR a0z 555 o tana_sv o o 565 T o5
i i B P
~
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Follow CRB
avs

RD154 RD155.
10K_0402_5% 10K_0402_5%

DDR Mapping table

DDRA_DQSO  ---DQSO
DDRA_DQSO#

D
DDRA_DQ7---DQ2

DDRA_DQ8 -

DDRA_DQS1  ---DQS1
DDRA_DQS1#

DDRA_DQ15-
DDRA_DQ16-

DDRA_DQS2  ---DQS2
DDRA_DQS2+#

DDRA_DQ23-
DDRA_DQ24-

DDRA_DQS3  ---DQS3
DDRA_DQS3#

DDRA_DQ31-
DDRA_DQ32-

DDRA_DQS4  ---DQS7
DDRA_DQS4#

DDRA_DQ39-
DDRA_DQ40-

DDRA_DQS5  ---DQS5
DDRA_DQS5#

DDRA_DQ47-
DDRA_DQ48-

DDRA_DQS6  ---DQS6
DDRA_DQS6#

DDRA_DQ55-
DDRA_DQ56-~

DDRA_DQS7  ---DQS4
DDRA_DQST7#---DQS#4

DDRA_DQ63--

a5 0ohm Reshort.

3A@1.35V
JDDR1

D105

0.1U_0201_6.3V6-K

EM:

DDRA_CKEO  [>
DDRA BAZY [~

ooa oo gosacua,
N

DDRABAGE [ DORA_BAOF

DDRA_WE#
DDRA_CAS#

DORALCSH [ DORA_CST#

2x0.1uF_0201
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:
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45
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51|
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e

e

169
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j DDRA_DM7
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1795
EA|
[ 99"

3vs

co27
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201
203"
208

VREF_DQ
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+1.35

DORA D6
DDRA D5

—00RA DQO.63]
—00RA DOS0.7]

For RF request: keep 0402 and set to mount

DDRA_DQS#0

DDRA_DQS0

DDRA DQ3
DORA_D

DDRA DQ13

DORA DQT4

DDRA_DM1

1BAOS 20%0 e

1BAOS 20%0 e

1BAOS 20%0” e

a0
s
e

DDRA DQ12

TDORA DQT5

DDRA DQ17
DORA_DQTE

€515

DDRA DM2

DDRA D23

DDRA D21

te:
EMC request 03/09 Place near DIMM

DDRA_DRAMRSTH R 4

0.1U_0201_6.3V6-K

EMC:

out Note

DDRA DQ31
DORA_D

DDRA DQS#3

DDRA DGS3

DDRA DQ30
DORA_D

-

.

}

=

—50RA DOSHO.7]
—0DRA MAD. 18]

OSCON (220uF_6.3V_4.2L_ESR17m)*1=(SF000002Y00)

753 VS8
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e

o L

€p7E
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201
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1
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v

<}7

[CN_DANOG-K#406-0102
ME@

v 8x 0603_10uF; 8 x 0201_0.1uF
DDRA_cKE1 g g g g g g g g S S S S S S S $ !
N <] ooRACKE! 4 R D D Dl DS 1D © i B L S L N L T L T L 2 L N L + o
DDRA_ATS —2 g 2 g g g g g g5 838 8.5 BLS E35 ELS8 B3 BLS == Bl eavm
DORA AT 8 8 8 8 8 8 8 8 8o 8Tp 8o 8o 8o §To §To &g
2 o 2 o 2 o 2 o 2 o 2 o 2 & 2 & 2§ 2 & 2 & 2 & 2 & 2§ 2§ 2§ 2

ooRA ALY 15 H H 5 93 H H H 19 S S S S 83 S S q
e I - = = = = = = B B B B R B B

[ DDRA_MAS . . . . : : : : :
DDRA_WAZ Foll CRB. 1ls CRB V
DDRA A2
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o0
: 19

ol oo s < o ¢ Follow PDG&CRB: use 3.65Kohm +/-1% voltage divider

5L DORALCLKTH 4
108 DDRA BATH asv

e DORABATE 4 6x0201_0.1uF
o oS o] AR 4 4

oo csoe ooRA Cs0H 4 Rots8
Boracem 4 3650402 1% T F T
o g g 'S '8 '8 §|'§ g|'8
= — <] oorAODTI 4 H glz glz sl slz glsz
e § 8o 8o Bro =S Ao
DDA CA 928 9e8 98 28 9§

[rze RD159 o 2 o 2 o 2 o 2 o 2
150 DDRA_DQS6 < 3.65K_0402_1% g 3 g 3 g 3 E I E I

3 E E E E E
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138 n 813
4 1 ]

138 89, =

140 DDRA_DQ59 928 For EMC

a2 DORA-DOED 33

I 2 ey :

B 5 3x0201_0.1uF; 5 x 0201_330pF
4 DDRA_DQZ!

521  ooRa Dosts % 3 3 < < < - .
12 DORADOSK EMC request - S P P - - - T
e Rot60 BLE 8K 818 o8 18 olf o8 =z 8
58 3.65K_0402_1% og, 8 =l S o S 8€.3 08,2 8@.8 8@.8 0g.g

" 928 928 928 O g O g O g Oy Oy
&0 i 225 Tgrs oS CgE 2% 2% 2% 2%
164 DORA_DQs? g5 g s g s 28 28 28 28 28
i6s DORA-DGS3 E F F F F F F F
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29701 oora o Rot61
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17 DORADOTT———
75
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For RF request: keep 0402 and set to mount
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Power-Up/Down Sequence
"Topaz" has the following requirements with regards to power-supply sequencing to
avoid damaging the ASIC:
All the ASIC supplies must reach their respective nominal voltages within 20 ms
of the start of the ramp-up sequence, though a shorter ramp-up duration is =
preferred. The maximum slew rate on all rails is 50 mV/ps. VRAM 1D COﬂflg
It is recommended that the 3.3-V rail ramp up first. N N
The 3.3-V, 1.8-V, and 0.95-V rails must reach their ready state at least 10 us Memory Type VRAM 1D | PU resistor PD resistor
before VDDC, VDDCI, and VMEMIO start to ramp up. PS_3[3:1] RV63 RV70
The power rails that are shared with other components on the system should be
gated for the dGPU so that when the dGPU is powered down (for example NA 100 4.53K 4.99K
AMD PowerXpress idle state), all the power rails are removed from the dGPU. - -
The gate circuits must meet the slew rate requirement (such as < 50 mV/ps).
For power down, reversing the ramp-up sequence is recommended. 128Mx16
NA 111 4.75K NC
NA 110 3.4K 10K
0~ 20ms —
i Hynix 000 NC 4.75K
VDDR3(+3VGS) J H5TC4G63CFR-NOC 4Gb 900(1G) .
0~20ms |
256Mx16 Micron 010 4.53K 2K
VDD_CT(+1.8VGS) x MT41J256M16LY-091G:N 4Gb 900(1G) .
samsung 001 8.45K 2K
PCIE_VDDC(+1.05VGS) K4W4G1646E-BC1A 4Gb 900(1G) .
10us min. ,7
VDDR1(+1.35VGS) i
VDDC/VDDCI(+VGA_CORE) | oomsmin,
PERSTb(GPU_RST#) |- 100usmin. 4
REFCLK(CLK_PCIE_VGA) N
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jorp [——CRIER —— criDP R 35
@ TVCie 1 gg PCSDA logp [F&——CRIDP Gy CRTDP G > CRTDP_G 35
@ Tve® ¢ |PoscL
10BP % CRTDP_B 35
o
RSET RVGS3 1 2200 0402 1%
vGs 4 " RVG3 closed to pin3
@ TVeSg ¢l 2| rogg
CRTDP_R
o
z
o CRTDP_G
- TT6516BFN-BX-0061_QFN32_4X4
3
CRTDP_B
[ :
RVG25 RVG26 RVG27 |
75_0402_1% »> 75_0402_1% > 75_0402_1%
o i
A4 CLOSE TO UVG1
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+5VS8

+CRT_VCC

+CRT_VCC_CON
o]

+CRT_VCC_CON

CRT Connector

+5VS_HDMI

0.5A_6V_1206L050YRHF

RB491D_S0T23-3

‘W=40mils

cvG34
0.1U_0201_6.3V6-K

3;,\;

I DVG2
AZ5725-01F.R7GR_DFN1006P2X2

EMC_NS@
EMC
JCRT1
6
@PAD TVG3 g , 1 CRT DET# 11 r\\ A4
CRTDP R LVG6 1 2 EMC@ hd CRT R CON 1
34 CRTOP R[> BLM15BA220SN1D_2P 7N
CRT_DDC_DAT_CON 2 [}
CRTDP_G LVG7 1 2 EMC CRT_G CON
34 CRTDP.G [ > BLV15BA220SN1D. 2P
HSYNC_CON 13 X6
CRTDP_B LVG8 1 _~~~"\_2EMC@ CRT B _CON N\ o
3 CRTDPB [ > BLM15BA220SN1D_2P Oo
VSYNC_CON 1 5
o0 a0 >0 a0 >0 20 4
19 12 13 19 13 13
35 5 35 5 35 35 0 1 /° | 16
——R&% ——88 —/—¢g% 28 ——g8 ——g8& CRT_DDC_CLK_CO 1519 9(_ 17
EMC@|, 8 EMc@| 6 8 EMc@|, S S EMc@|, 8 EMc@|, 8
e, 5 EMee), 8 EMCe), S 5 EMoe), 8 EMCe), 8 Y
2 2 2 2 2 2 CVG41 SUYIN_070546HR015M25KZR
& il e il I & 100P_0201_25V! @ ME@
v v EMC 2
3 VGADP_HS VGADP_HS HSYNC_CON oves oves
"""""""""""""" CRT DET# 1 7.9 CRT DET# VSYNC_CON 1 [ 739 VSYNC_CON
CRT_ R CON_ 2 9 8 CRT R CON HSYNC_CON 2 9| 8 HSYNC CON
cvG42
, 10P_0201_25V8G CRT_G CON 4 | 7|7 _CRT G _CON CRT DDC CLK COM | 71.7_CRT DDC_CLK_CON
CRT B CON 5 6 6 CRT B CON CRT_DDC_DAT_COM 6| 6 CRT DDC_DAT CON
,,,,,,,,,,,,,,,,,,,,,,,,,,, 4 3 4 3
34 VGADP VS VGADP_VS VSYNC_CON B B
AZ1045-04F_DFN2510P10E-10-9 AZ1045-04F_DFN2510P10E-10-9
CVG45 EMC_NS@ EMC_Ns@
, 10P_0201_25V8G EMC
+CRT_VCC_CON
e
RPVG3
2.2K_0404_4P2R_5%
ol
3 CRTODC CLK [ >—CRLDDC CLK RVG6T 1 2 22 0402 5% CRT_DDC_CLK_CON
34 CRT DDCDAT [ > CRLDDCDAT _ RVGG2 1 2 22 0402 5% CRT_DDC_DAT_CON
1
cVG44 cvG43
100P_0201_25V8J == = 100P_0201_25V8J
@ " 2 @
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+3VALW

RL2
100K_0402_5%

44 LAN_PWR_ON# > RS 1

+3VALW TO +3VALW_LAN

+3VALW_LAN rising time (10%~90%):
0.5ms<<spec<<100ms

2
ATR0462 5%

+3VALW_LAN
RLS
10K_0402_5%
@

RL7 1

PCIE_WAKE# R

@ 2 0 0402 5%
83944 PCIE_WAKE# .
39,44  LAN_WAKE# RL61 2 0 0402 5%

+3V8

RL9
1K_0402_1%

ISOLATE# _ RL10 1 \/@\, 2 LAN_PWR ON#

0_0402_5%

RL11
15K_0402_5%
@

YL1

1 osc1 GND2 449
3

GND1 osc2

1

cL12 =
12P_0201_25V8-J

25MHZ_10PF_7V25000014

25MHz Crystal--TXC SJ10000G500
Follow common pool change 25MHz X'tal from EPSON to TXC. 03/01

+3VALW +3VALW_LAN +3VALW_LAN +LAN_VDDREG
o Need short 1) )
J1 1 2 @ width : 40 mils . RL1 2 00603 5%
JUMP_43X79 L
1
LP2301ALT1G_SOT23-3 = X x x CL1
I I 18 1€ —4700P_0402_25V7-K —56P_0201_50V8-J
Q143 1@ cLa & o 2 cLe IR o rz
] | —Ls —] 2
Y T ./ T
g
" cis Q 23 28 28 28
0.1U_0201_6.3V6-K| ! 2 2 ;' 3‘
: 5 - -
A ‘ < S S <
Close to Pin1l Clos€ to Pin32  Close to Pin11 Close to Pin32
+3VALW_LAN  +1.8VALW
o
RL4 \
10K_0402_5%
@ PJQ1900[Vgs(th)<1.0V], 01/15
uL1 LAN CLKREQ# R | 1 3
— — — = > LAN_CLKREQ# 11
QL1 @
PJQ1900_DFN3L
4 3 Lenp i i
+3VALW_LAN 32 CLK_PCIE_LAN# : H
——=sET —— 37| AVDD33_2 REFCLK_N ~5CTE] CLK_PCIE_LAN# 11 T
T ALE 219,( A 13, ELSAEJ VDD10 ?,g RSET REFCLK_P [—3 géfgprE{Ang NG CLK_PCIE_LAN 11 APL SOC CLKREQ are 1.8VALW power plane
2 3 o
S ANXTATO 29| AVDD10 HSIN PO FTX G DRX P4 PCIE_PTX_C_DRX N4 8
58| CKXTAL2 HsIP TAN CIKREGE R — PCIE_PTX_C_DRX_P4 8
£ o ] s s
LAN_PWR ON# RL12 {% 2 TAN_DISABLEZ 26| 1509 6o VoINS LANJ\AD\S; LAN_MDI3- 37
V405 %%  TLagm, 1 25 AN VDI LAN_MDI3+ 37
+LAN_REGOUT 4 | LED2 MDIP3 +LAN_VDD10 -
+[AN_VDDREG REGOUT AVDD10_2 TAN_MDIZ-
+[AN_VDD10 VDDREG MDIN2 TAN MDI2T LAN_MDI2- 37
3 DVDD10 MDIP2 VDI LAN_MDI2+ 37
PCIE_WAREZ R TAN_MDIT
LANWAKEB MDIN1 [ + LAN_MDI1- 37
ISOLATE# TAN_MDI
—PLT RSTE ISOLATEB MDIP1 <TAN_VDDT0 LAN_MDI1+ 37
032 A R e CL10 2 [ 1_0.1U. 0201 6.3V6-KPCIE_PRX_C_DTX_N4 ﬁgg,svm AVDDIO TAN_MDI0- LAN MO 37
8 POIE PRX DTX P4 CL11 2 |[ 1 0.1U; 0201 6.3V6-KPCIE_PRX_C DTX P4 TAN_MDIO* CAN Mblos 37
_PRX_DTX_| 1 HSOP MDIPO i
CL10 close to Pin18
CL11 close to Pin17
RTL8111GUL-CG_QFN32_4X4
8111GUL@ Modify caps for LAN power noise issue:
1. CL17 change from un-mount 0201 0.1uF to 0201 56pF;
2.CL18 Change from 0201 0.1uF to 0201 4.7nF;
3. CL21 change from un-mount 0402 1uF to 0402 1uF;
4. CL5 change from un-mount 0402 4.7uF to 0603 4.7uF;
5. CL1 change from 4.7uF 0402 to 0603 4.7nF;
6. CL2 change from 0201_0.1uF to 0201 56pF.
For RTL8111GUL/ RTL8106EUL (SWR mode)
LAN XTALI For RTL8111H (LDO mode) RL19 stuff
LAN_XTALO 8111H@ +LAN_VDD10
RL19 1 2 00805 5%
+LAN_REGOUT LL1 1~y 2
2.2UH_NLC252018T-2R2J-N_5%
1 8111GUL@ 1 1 1 1 1 1 1
Layout Note: LL1 must be cL15 CL16 cL17 cL18 L19 CL20 cL21 CL22
cL13 An ! | 4.7U_0603_6.3V6K 0.1U_0201_6.3V6-K ——56P_0201_50V8-J 4700P_0201_25V7-K 0.1U_0201_6.3V6-K——0.1U_0201_6.3V6-K 1U_0402_6.3V6K 0.1U_0201_6.3V6-K
12P_0201_25V8-J within 200mil to Pin24, o
CL15,CL16 must be within 2 2 2 2 2 2 2 2
200mil to LL1
+LAN_REGOUT: Width =60mil \v4 . "
- Close to Pin3, 8, 22,30 Close to Pin22(Reserved)
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) .
1'S PN:SC300004X00
TL1
DL 24 1 vieT ToT1 [—MCT
LAN_MDI1+ 1 NEIN LNEoUT 2 LAN_MDI1+ 36 LAN_MDI3+ LAN_MDI3+ 23 | D1+ |2 LAN MDO3+
LAN_MDH- LAN_MDI1- LAN_MDI3- LAN_MDO3-
21 NE2N  LNE20UT |2 36 LAN_MDI3- 3 2 1 wxi- D1 |2 LANMDOS- -
3 8 21 4 MCT RL17
GND1 GND2 —{> MCT2 TCT2 20,0603_5%
LAN_MDIO+ LAN_MDIO+ LAN_MDI2+ LAN_MDO2+ -
o 41 LINE3IN  LINE3OUT |- 0 36 LAN_MDI2+ 201 ixas Toz+ |2 LANMDOZ: EMC@ DL3
o D
LAN_MDIO- 5| LNEan LngsouT |8 LAN_MDI0- 36 LANMDIZ- < >-LAN MDI2: 19 | o D2, |6 LAN MDO2- BS4200N-C-LV_SMB-F2
1 6ND3 GND5 13—{> 18 { pets TeT3 [L—MCT Ence
o
< i_:u GND4 36 LAN_MDI1+ LAN_MDI1+ 17 | 1ixae g+ |8 LAN MDOT+ EMC
AZ3133-08F R7G_DFN3020P10E10 LAN_MDI1- 16 9 LAN_MDO1-
EMC NS@ 36 LAN_MDI1- MX3- D3- [————
B f mera TCT4 [0 MCT ; ;
LAN_MDIO+ 14 11___LAN_MDOO+ cL25
36 LAN_MDIO+ < > ixas TD4+ cL32 —— —— 1000P_1206_2KV7-K
LAN MDI2- 1 pL2 10 LAN MDI2- L 36 LAN_MDIO- LAN_MDIO- 13| 4. |12 LAN_MDOO- 00220_0603 50V7K [ , EMC_s@
—————————— LINETIN  LINE1OUT —— 0.01U_0201_25V6-K Fyce
LAN_MDI2 LAN_MDI2
+ 2| N2 Unezout |2 + , EMce BOTH_GST5009 LF EMC
31 GND1 D2 -2 EMC
LAN_MDI3- 4 7 LAN_MDI3-
—————————— LINE3IN  LINE3OUT /77
LAN_MDI3+ 5| nean Lingout 8 LAN_MDI3+ N CHASSIS1_GND
1 GND3 GND5 13—{>
121 GNpa
AZ3133-08F R7G_DFN3020P10E10
EMC_NS@
Place Close to TL1
JRJ1 ME@
GND_4 2
eNp_s 1
10
LANMDOO+ 1 | o= | GND_2
EMC eNp_1 |2
LAN_MDOO- _
LAN_MDOO- 2 | o, ‘
LAN_MDO1+ 3 /77
RU14 1 @ 2 0 0603 5% PR2+ CHASSIS1_GND
LAN MDO2+ 4 | oo
RL15 1 2 0 0603 5%
S LAN MDO2- 5 | 0
RL16 1 g 2 0 0603 5% :
LAN MDO1- 6 | oo
LAN MDO3+ 7 | o0 ’
/77 Reserve for EMI go rural solution v LAN MDO3- 8
CHASSIS1_GND PR4-
SANTA_130460-3
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THERMAL SENSOR

Close to U1

1
ca4
2200P_0402_25V7-K
™

REMOTE+ R

SEN@
2 REMOTE- R

Set Thermal Sensor as a BOM Structure

S
2
@

R175 TMW 2 00402 5% REMOTE1+
REMOTE+ R J R176 TMS{N’UMZA 0 0402 5% REMOTE2+
REMOTE- R R177. TMS{N’UMZA 0 0402 5% _ REMOTE2-

R178 TMW 2 0 0402 5% REMOTE1-

REMOTE+/- R, REMOTE1+/-, REMOTE2+/-~

Trace width/space:10/10 mil
Trace length:<8"

SMSC thermal sensor
placed near DIMM

Near GPU&VRAM

REMOTE1+

REMOTE2+

ca5
100P_0201_25V8) =
@

REMOTET-

Near CPU Core

Q15
LMBT3904WT1G_SOT323-3

Q16
LMBT3904WT1G_SOT323-3

C46
100P_0201_25V8J = Y
@
wl TMSEN_PX@ 2 wl TMSEN_UMA@
ol ol
REMOTE2-
Near CPU
+3VALW +3VALW

R17
13.7K_0402_1%
PX@

R25
13.7K_0402_1%

Ut
? *{voo scL %EC SMB_CK2 2244
i . REMOTE+ R 2|, son ECSVBOA2 — o g par 2244
0.1U_0201_6.3V6-K __REMOTE- R 6 P2 oH3
MSEN@ D- ALERT# 100K_0402_1%_NCP15WF104F03RC 100K_0402_1%_NCP15WF104F03RC
2 wvso—REL 2. B 411 crie onp |2 ”e
10K_040Z_5% et [ ) I S PR [
NCT7718W_WSOP8 TMSEN@
Address 1001_101xb
H R184 H R185 H R191 H R192
LSLP 5ULP ; 0,102 5% | 0_0402_5% ; 0.0402.5% | 0_0402_5%
+5VLP : i :
HW thermal sensor A [
4 252 R253
c4 21.5K_0402_1% 21.5K_0402_1%
0.1U_0201_6.3V6-K @ @
, @ - n
@
us
VCC TMSNS1 8 TMSNS1 R196 1 ‘/@\' 2 00402 5% NTC V1 D NTC_VA 44
<} 2 | GND RysTq | L—PHYSTI _R6 1 @ . 2 10K 0402 5%
55 ECONR <__} 3|57 Tmsnsg [&—TMSNS2 T RIS 1 @\, 2 006025% NICVZ > nrove 44
4 OT2 RHYST2 5 PHYST2 R7 1 ,\@\/\ 2 10K 0402 5%
G718TM1U_SOT23-8
Over temperature threshold:
RSET=3*RTMH
92+/-30C
Hysteresis temperature threshold.
RHYST=(RSET*RTML)/(3*RTML-RSET)
56+/-30C
FAN Conn TPM
+3vs
+3VS_TPM

+5VS
T JFAN1
+5VS_FAN T
44 EC_FAN_SPEED <} 2
l 44 EC_FAN_ANTI B i
mu 0805_10V6K 0 1u ofth_ESWER\-PWM D1
l 2 GND2

ACES_5027.
ME@

-0050N-001

(T 1A ereun TEM@\ 20 0603 5%

JTPM1 TPM
*—{ NC_1 VD3
*—51 NC2 VD1
*—3NCs
RTPM14 1 2 00402 5% 7] NC-
<} Vo) PP LpcpDt
A SERIRQ
*—g{ NC_4 LADO
*—24 NC 7 LAD1
4 LFRAME#
GND_1 LAD2
VAW 1 ooz LAD3
GND_3
GND_4
1 2 % 5 -
RIPMIZ 1 0 o g0 002 S Sl hes N
*—o- NC_6 VDD2
Add for NUVOTON TPM o2 v LK Rone
%34 NC_9 -
*—44 NeT10 LRESET#

CTPM3
CTPM1 0.1U_0201_6.3V6-K
10U_0603_6.3V6M TPM@

SERIRQ

LPC_ADO
LPC_AD1
LPC_FRAME#
LPC_AD2 1144
LPC_AD3 11,44

11,44
1144
1144

11,44

+3VS_TPM

< JCLK_PCLTPM 11

@
+3VS_TPM
24 T
10
NATIONZ@
[28 ___ RTPM2 1, 2 47K 0402 5%
SERIRQ_TPM Pl 2 0 0402 5%
ADO_TPM 2 00402 5%
ADT_TPM 2 0 0402 5%
FRAME#_TPM 2 0 0402 5%
ADZ_TPM by, 2 0 0402 5%
AD3_TPM 0 by, 2 0 0402 5%
25
21
19 NUVOTON@
15 [PC_CLKRUN# TPM TPM13 1 2 0 0402 5%
>- LPC_CLKRUNE 11
16 NATIONZE <] PLT RST#

Z32H320TC_TSS0P28

10,21,32,36,39.44
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Mini-Express Card(WLAN/WiMAX)

+3vs Need short +3VS_WLAN
@

J2
2
JUMP_43X79

C53
0.1U_0201_6.3V6-K
@

g +3VS_WLAN
JWLANY
1
3 GND1 3.3VAUX1
11 USB20_P7 5 USB_D+ 3.3VAUX2 1 @ T
11 USB20_N7 7 USB_D- LED#1 o
5| GND2 PCM_CLK (15—
%—7 SDIO_CLK PCM_SYNC [-3—X
X—37{ SDIO_CMD PCM_IN [~
X—5-{ SDIO_DATO PCM_OUT [—5—X 1 @™
X—377 SDIO_DAT1 LED#2 L ]
%—4g{ SDIO_DAT2 D11 o0
21| SDIO_DAT3 UART_WAKE 57 UART_RX UART_RX_DEBUG
21 Spio_WAKE UART_RX
%—=2 SDIO_RESET
PIN24-PIN31 NC PIN
UART TX_DEBUG R % _UART TX_DEBUG
g GND3 UART_TX L TX [ f ‘RZ§7 1 gl 2 0 0402 5% : _TX I
8 PCIE_PTX_C_DRX_P5 > PETPO UART_CTS :
8 PCIE_PTX_C_DRX_N5 PETNO UART RTS EC_TX_RSVD R62 1 2 0 0402 5%
GND4 RSRVD10 EC_RX_RSVD 070402 5%
8 PCIE_PRX_DTX_P5 PERPO RSRVD11
8 PCIE_PRX_DTX NS PERNO 9
PERN RES 0 0402 5% <_JECRx 44
11 CLK_PCIE_WLAN 5| REFCLKPO ;
11 CLK_PCIE_WLAN# 1| REFCLKNO SUSCLK R RS5 1 gm@ 2 0 0402 5%
3| GND8 BLT RSTE - : SUSCLK 10
11 WLAN_CLKREQ# 2 cLkeqo# — T R PLT_RST# 10,21,32,36,38,44
83644  PCIE_WAKE# o RSRVD/W_DISABLE#2 g5 WOAN OFFF. Ree T 20 0402 5% 1 BT OFF# 12448 OFF# from EC, reserve connect to PCH
36,44 LAN_WAKE# GND7 W_DISABLE#1 7¥—$—* <___|PCH_WLAN_OFF# ~ 44
WLAN_SMB_DATA %
Xig? RSRVD/PETP1 12C_DATA gg WMN*E;&:MB’ e :gg 1 ggg:gg gnz : ESME,DATA,SS 1,17
Xiﬁﬁ RSRVD/PETN1 12C_CLK 55 = = SMB_CLK_S3 11,17
1 Gl ALERT (g4~
65 64 EC TX R 2 %
%—57{ RSRVD/PERP1 RSRVDG (g5 —= RS ! qumly 2 0 0402 5% <_Jec.Tx 44
%55 RERVD/PERN1 RSRVD? [-gg—X +3VS_WLAN
9 68 2
T RSRVDS [—5—X -
X—75{ RSRVD1 RSRVD12 [=73—X R186
75 | RSRVD2 3.3VAUX3 74 100K_0402_5%
GND10 33VAUX4 e
12 GND15 GND14 16 i
LCN_DAN05-67406-0102
A4 ME@ %
UART Transceiver
+3VALW +3VALW
+1.8VALW
g
.
g g
b= -1
o
g &
g g
+3VALW 7| -
u24 F3VALW  +1.8VALW
16 veea ot - o
a o
81 vees iRz (-2 5 § 1E 1E
) < <
10 SOCJJARTiRXDG SOC_UART_RXD R4664 1 UW@ 2 0 0402 5% UART B1 14 B1 A 3 UART_TX_DEBUG E 78‘ § 78‘
> 2T
<3 T % ST 3T¢
10 SOG_UART TxD SOC_UART_TXD _R4666 1 UARX@ 2 0 0402 5% UART B2 Ble < poll UART_RX_DEBUG A A
| |
12 g3 A3 -2 g 2 g 2
1 6 < ° g °
B4 A 2 Platlinear U24.158124,16 Pin
194 enp DIR3 |- ~ ~
9 oe oiRe (-2
SN74AVCATITAPWR_TSSOP16
% @
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.
Left Side USB3.0 Port X 1 USB TVS
USB20_PO_R
USB20_NO_R
+USB_VCCA
[e} D12 EMC_USB@
USB30_RX_R_N19 {o 7] 1USB30_RX_R_N1 - N ’
+5VALW +USB_VCCA - USB30_RX_R_P18 |9 >| 2USB30_RX_R_P1 D13
U22 ] b1t AZC199-028.R7G_SOT23-3
5 N ouT 1 AZ5725-01F.R7GR_DFN1006P2X2 USB30_TX R N1 7 |7 4| 4USB30_TX R_N1 EMC_USB@
1
€201 2 * EMC_USB@ USB30 TX R P16 |6 5| 5 USB30_TX_R_P1
1U_0402_6.3V6K GND AN AN
USB_OCO#
2 4445 USBONE[ >—41Eng  ocB [ : [—>usB OCO# 11 3l 8
SY6288D20AAC_SOT23-5 1 o [ ?& -
€202
1000P_0201_50V7-K AZ1045-04F_DFN2510P10E-10-9 _
Low Active 2.5A ,@ N/ <
EMC
2
L13  EMC +USB_VCCA
USB30_RX_P1 2 USB30_RX_R_P1 Q
css 1 +|( 2
|\220U0_6.3V_M
USB30_RX_N1 3 USB30_RX_R_N1
c1319 1 || 2
EXC24CH900U_4P @ | [47U_0805_6.3V6[M 8
ce3 1 || 2
116 EMC | [1U_0402_6.3V6l
USB30_TX_C_P1 2 USB30_TX_R_P1
ces 1 || 2
| [1U_0402_6.3V6K
USB30_TX_C_N1 3 USB30_TX_R_N1
JUSB1 ME@
. o
EXC24CH900U_4P 1 USB30TX 1 [ >USBSOTX P1 C84 1 2 01U 0201 6.3V6-KUSB30 TX C P1 R95 1 2 00402 5% USB30 TX_R_P1 9 ['ciam_ssTxr
EMC 11 USB30 TX N1 USB30_TX_N1_C89 1 2 0.4U_0201_6.3V6-KUSB30_TX_C N1 R96 1 2 00402 5% _USB30_TX R N1 ‘S’Z‘;\SSSTX 3
_TX_ 3 . -
USB20_PO 2 USB20_PO_R 1 USE20 PO 8 USB20_P0 RO7 1 @/~ 2 00402 5% USB20_PO_R 3o
1 USB20 NO USB20_NO R9S 1 @ A 2 00402 5% USB20 NO R 2 SND-DRA'N oD 1 |10
USB20_NO 3 USB20_NO_R 11 USB30 RX_P1 8 USB30_RX_P1 R94 T @/~ 2 00402 5% USB30_RX R P1 2 SidA_SSRX+  GND2 ;
o GND_5 GND_3
EXC24CH900U_4P EMC 11 USB30_RX N1 <SB30 RX NI ROZ 1 AR 2 00402 5% USBI0 RX R NI 5| StdA_SSRX-  GND_4 [
SUYIN_020053GR009M2736L
4
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Can't use Intel Internal Card Reader, because change connection to Realtek Card Reader 0ohm to R-short for reduce component count.
uw1
RW2_1 6.2K 0402 1% RREF RREF Vi VDD18 1U_0402 6.3V6K 2 H 1 cwi D
USB20 N5 T RWO 1 0 0402 5% USB20_N5 R
11 USB20_N5 2 : W@ o pT DM XD_D7 55—
1 DSeaope Biusazo,r»s T RWI01_RYSUR@ 0 0402 5% USB20_P5 R oM O 22 © o2 R RTSCR@
V80—t ! TARD 3V3 3V3_IN SP13 SD_D3 R
SPRED CARD_3V3 SP12 g
; ; SDREG SP11 (g~ SD CMD R
cw2 cw3 % SD_WP R X g | XD_CD# SPO T -
4.7U_0402_6.3V6M 1U_0201_6. 3va K S 9 Gpslgg (16
RTSCR , RTSCR@ 2 le S| it SD CLK R
| ['4
Lwi ] SP7 3% SD_CD# R
USB20_N5§ 1 2 USB20 N5 R S 2 SP6
S
USB20_P5 4 3 USB20 P5 R
3 RTS5170-GRT_QFN24_4X4
EXC24CHI00U_4P RTSCR@
EMC_NS@
FOR EMI
CARD_3V3
FOR EMI FOR ESD Close to Connector SD/MMC card current 400mA
SD_cb# SD_wp CARD_3V3 JREAD1
e i ~ [ ~ [ ~ 9
i ; = VDD
SD_DO R RW3 1 2 00402 5% SD_Do X X % = o
7 SD.D0_SOC RWAT1 wz 10 0402 5% 1 1 CW5 1 || _2_5.6P_0402_50v8-D g _ g g = 1€ oATO
,,,,,,,,,,,,,,,,,,,,,,,,, EVMC@| | S Dw3 S Dw2 S DW1 cwo_| s cwio| s oAl
- ST S S < DAT2
SD D1 R Rw4_1 2 0 0402 5% SD_D1 £ £ £ |
RWA2.1 2 10 0402 5% 1 i 1 CW6 1 || 2 5.6P 0402 50v8-D 9 9 9 2's 29 CDIDATS
7 SD_D1_SOC o o @ @
EMC@]| | o < <
e m—————— 1 2 2 2 i G
sD D2 R RW5 1 2 00402 5% SD_D2 = = & e
7 sD.D2.SOC RW13 1 2 10 0402 5% 1 . 1. CW7 1 || 2 _56P 0402 50V8-D = o EMC.NS@ = o EMCNs@ S o EMCNs@ Ciose o Connector SD_CMD 2! o
EMC@| | &> & & SD_CLK 5
""""""""""""" B & 8 CLK
SD_D3 R RW6 1 2 00402 5%. SD_D3 N 8 I 3lvsst  GND_1 [H2
RW14 1 %2 10 0402 5% 1 1. CW8 1 || 2 _5.6P 0402 50V8-D < < < 3 13
L — EMC@] cwis | VSS2 GND._2 |
== 4.7P.0402_50V8lJ 404232501 111RHF_NR
SDCMD R RW7 1 2 00402 5% SD_CMD EMC_NS@ ME@
7 SD_CMD_Soc RWT5 1 %2 10 0402 5% 1 . 1. cvm(; } 2_5.6P_0402 50v8-D D
SDCLK R Rwe 1 W@ 15 0402 5% SD_CLK A4 SD /MMC
7 so.clK soc [ RW1E1 Q8@ 2 10 0402 5% 1 | 1 CVQ}J [2_5.6P_0402 50V8-D D Close to Connector
Close to UWl Placement
SD_WP R RW24 1 2 00402 5% SD_WP
7 SD WP SOC RW17 1 200402 5%
SDCD#R  RW251 2 0 0402 5% SD_cb#
7 SD_CD# SOC RW18 1 200402 5%
+3VALW CARD_3V3
+1.8V_PU awi
] LP2301ALT1G_SOT23-3 1A=
SD/MMC card current 400mA; 1d=2.3A
% = ¥ il
o7 9T
ERN R X X
<=3 <= ¢ &l Icr@ ¢
5 g 13 13
24 84 rcre e | @ 1
@ 5T 8 5T 8
S S
& SDWP = =
" 7 SDCARD_PWRDN# [ > RW201 . JRB@2 0 0402 5% ba S
8-
1
Nl
g <= cw13
o 0.1U_0201_6.3V6-K
5]
SN ,@
@
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D E F G H
SATA HDD Conn.
SATA HDD P/N Pin Define Same as CG411 FOR 14"
HED! SATA ODD Conn.
10
10
SATA_PTX_DRX PO C4932 1 2 0.01U 0201 63V7-K  SATA PTX_C_DRX_PO 9
11 SATA_PTX_DRX_PO 9
11 SATA PTX DRX NO B SATA_PTX DRX_NO__C4933 1 2 0.01U 0201 6.3V7-K__SATA_PTX_C _DRX_NO ? K »
11 SATA PRX DTX No SATA_PRX DTX_NO_C4934 1 || 2 0.01U 0201 6.3V7-K _ SATA PRX C_DTX_NO (75 GND2 1
11 SATA PRX DX PO 8 SATA_PRX_DTX_PO__C4935 1 2 0.01U 0201 6.3V7-K___SATA_PRX_C DTX_PO 512 0DD1
4 GND_1
11 SATA_PTX_DRX_P1 14@C4936 1 2 0.01U 0201 6.3V7-K SATA PTX_C DRX_P1 14
3 GND1 11 SATA_PTX_DRX_P1 H RX+
215 11 SATA_PTX DRX N1 SATA_PTX_DRX_NT14@C4937 1 2 0.01U 0201 _6.3V7-K_SATA_PTX_C_DRX_N1_14 R
1 GND_2
SATA_PRX DTX _N114@C4938 1 2 _0.01U 0201 6.3V7-K_SATA PRX C DTX N1 _14
ELCO 00680967 11 SATA_PRX_DTX N1 SATA_PRX_DTX_P1 -K_SATA_PRX_C_DTX_P1_14 T
ELCO_006809610010846 1 SATA PRX DX P1 8 14@C4939__1 2 0.01U 0201 6.3V7K %
Need short  +svs_Hop ME@ GND_3
; J3 . N N xig DP
+5VSO +5V_0DD 0| *5V1
JUMP_43X79 i onor [
§ GND_4 GND2 [
GND_5
+5VS_HDD SUYIN_127382FB0135255ZL
Q ME@
1 1 1 1
c74 c76 cr7 c78 C4956
——1000P_0201_50V7-K €4930 1U_0402_10V6K 10U_0805_10V6K 10U_0805_10V6l 33P_0402_50V8.
EMC_NS@ 0.1U_0201_6.3V6-K | @ @ RF_NS@
2 2 2 2 2 2
For RF request: keep 0402
EMC q P )
FOR 15"
SATA ODD FFC Conn.
+5VS to +5V_0ODD .
- SATA 15" ODD P/N Pin Define Same as CG411
0DD2 -
+5VS Need short +5V_0DD SATA_PTX_DRX_P1 15@C4940 1 2 001U 0201 6.3V7-K SATA PTX_C DRX_P1 15 < 1
SATA_PTX_DRX_N115@C4941 1 2 0.01U 0201 6.3V7-K_SATA PTX_C DRX_N1_15 é
Ja
1 2 SATA_PRX_DTX_N115@C4942 1 2 0.01U 0201 6:3V7-K SATA PRX C DTX N1 15 4
SATA_PRX_DTX_P1 15@C4943 1 2 0.01U 0201 6.3V7-K_SATA PRX_C_DTX_P1_15 5
JUMP_43X79 6 9
+5V_0DD 7 GNDI[7p
c85 1 8 GND2
10U_0805_10V6 C4931 HIGHS_FC1AF081-1151H
0.1U_0201_6.3V6-K ME@
2 2cb@ A4
3
4
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+3VS +5VA X AVDD_HP x
+3VS < S
2 0 0603 5% +3.3VD a I
H ; il i
+VAUDIO +3VALW =z a=—g3
[T g g
. RA8 1 2 0 0402 5% DVDD_IO AVDD_HP S 23 S 25
+5VS Y i +3VL = =
o promemmessmmmememeeseeY N IATIA.CGUINTT mommememsmememssssesmomeeed s ! < S
RA7 1 ool 2 00603 5% +5VA cat_| @ 2 00603 5%
| e emmsre e s erermrerere e :
RATO 1 @ 00603 5%  ssvD Delete +1.5VS reserve power rail 28 Close to Pin26 Close to Pin24
,,,,,,,,,,,,,,,,,,,,,,,,,, +VAUDIO el Close to Pin3
S
Close to Pin
DA1
2 X 2 CAl6 close to Pinl8
44 BEEPE [ >—— 2y
5 1 PC_BEEP1 CcA2 1 || 2 PC_BEEP g 1 h % CAl7 close to Pin2
>—o»}—l - |  Follow CRB reserve 100Kohm PU 5 Close to Pin27
12 PCH_BEEP 0.1U_0201_6.3V6-K ; el
[BAT54CWT1G_SOT323-3 RA1 RA43 s e X
10K_0402_5% 100K_0402_5% S92323 < % =
Slof of o ® 2> X =
UAT 2 = o o & g
o~ o S ~ ~g €l 2 o
—— HDA RST_AUDIO# Q@ 9 3 FILT 1.8V 38 BRE s vty
Sighting Alert(DOC#560733) 11 HDA_RST_AUDIO# > — RESET# FILT 1.8V [ VB0 E 23 og— o
1206618869: HD Audio SDI1/0 Pin Issue Vom0 2 — z E) 3 g g3
Should remove after Intel fix this Issue 12 HDA BITCLK_AUDIO > HDA BITCLK AUDIO 5 LB ok pVDD 3.3 8 ] +33vD 2 212 §
HDA_SYNC_AUDIO 8 27 AVDD 3.3
12 HDA_SYNC_AUDIO [ SYNC A E REFEEV
12 SDATA_ING J—SPATA N 12 HDA_SDINO HDA soou 30402 5% SDATA IN &1 spara iy b, o |28 +5VA < .
ql 12 HDA_SDOUT_AUDIO SDATA_OUT MICBIASE - 4 g0
3 PC BEEP 10 12 o o E 153
b MUTER 39 | PC_BEEP CX11802 LEFT+ 7 - L 8] w w G O
¥ SPKR_MUTE# LEFT- : el i | 3s g
: - - & i S 23
o JSENSE 33 JSENSE RIGHT+ 1; : RA42 DAz é: A4t : <l 2 S
RA15 * GPIO1/PORTC_R_MIC RIGHT- | 0_0402_5% !;_!! o f| 0.0402.5% ! [ RPA2 S ="
5.11K_0402_1% 36 35 i = : 100_0404_4P2R_12
9 »—35-| MUSIC_REQ/GPIO0/PORTC_L_MIC MICBIASC [53—X : c i ) 0404_4P2R_ ;
31 DMIC_CLK E:}S ] % 330%225.,5/? ng S,LéARR 4? DMIC_CLK/MUSIC_REQ/GPIO0 MICBIASE 22 ; & 2o ; Close to Pin29
- 31 DMIC_DATA . DMIC_DAT/GPIO1 33 : @ o o @ i -
PLUG IN PORTB_R_LINE i £ i
UG_| RA17 1 2 JSENSE 0.1 0201_foveK ren PoRTE LN |22 3 @ F ;
39.2K_0402_1% D 30 PORTD A MIC
6 1 2 LPWR 50 gggg_’*_m:g 31 MIC T CA35 —— = CA%
R B! RA37 RA38 4.7U_0603_10V6-K 4.7U_0603_10V6-K
5. G 25 RING2_CONN 3K_0402_1% 3K_0402_1% 2
CA14 1 H 21U 0402 63V6K 19 | :Gmgg 26 RING3_CONN
20 -
FLY_N 24 AVDD_HP N
CA17 1 H 2 220 0402 63VeM 21| o AVDD_HP PouT R RPA: P OUTR
23 | 1 4 X
AN P FF’,%F;'L’:\-'E 22 HAPOUT L 2 [ 3 HP_OUTL
- L]
8§25_0404_4P2R_1%
+5VD RPA1
CX11802-33Z_QFN40_5X5 PORTD AMIC 2 [ . ]3 CAZL]‘1“{ 2 22U 0402 6.3V6M _RING3 CONN
PORTD_B_MIC__1 | T4 CA21 1| [2_2.2U 0402 6.3V6M _RING2_CONN
2 2 X X I
12, g g g T00_0404_4P2R_1% JHP1
© > © ] > & % RING2_CONN
gleg Lo, 13,13 RAT 1 oy 2 0 0402 5% X ot
g S8x s [ s RA4 1 200402 5% RO11 1 1 ||_2 CA41_HP_OUTL 1
28 239 280 2§ 9l o 0')‘6}/5\% e H - o
2 2 Bl Bl < RA6 1 quuiiy 2 0 0402 5% 470P_0201_50V7-K PLUG_IN 5
~ ~ S S * 6 g %
) ___RA9 1 2 00402 5% I
RA24 1 2 ; R912 1 @ 1 || 2 CA42 HP_OUTR 2
7 0275% - ] | RA12 1 gy 2 0 0402 5% 0.0 M% RIC
RA28 ! 470P_0201_50V7-K
Ciose o Pinii, 13,16 47K_0402_5% ) | RAI3 1 qu@ey 2 00402 5% RING3_CONN 4
HDA_RST_AUDIO# tma 2 @ e e — 3 3 e 7
_RST_/ N 3 3
N SPKR_MUTE# - 15 |18 MS
LRB751V-40T1G_SOD323-2 = GND GNDA L T algg)AﬁZSJSOQS—OMH F
=5 =5
4 Use 250mils wide trace bridging 8 8 L
EC_MUTE# 1 2 32 92 =
44 EC_MUTE# [ >———""—¢ AGND and DGND at codec EMC request sttt 0oh g % g %
LRB751V-40T1G_SOD323-2
RING3_CONN
JSPK1 RING2_CONN
15_0402 5% RA26SPK R+ LA1 1 2 EMC@PBY160808T-221Y-N_2PSPK_R+ CONN 11 HP_OUTL
15 0402 5% R—_[A2 1~~~ 2 EMC@PBY160808T-221Y-N_2PSPK_R- CONN 2|} HP_OUTR
DMIC_CLK R 15 0402 5% RA32SPK L+ (A3 1~~~ _2_EMC@PBY160808T-221Y-N_2PSPK_L+ CONN 3 PLUG_IN
HDA_RST_AUDIO# RA33SPK L= LA4 1~~~y _2_EMC@PBY160808T-221Y-N_26SPK_L-_FONN a3 B o o o o
HDA_SYNC_AUDIO < q . ¢
_SYNC o g 9z 9z g g o o o 5 onp1 & | & _peg _parg pask _pao
e — o2z 923 3 I o ¥ o ¥ o ¥ ¢ x GND2 g e S S S
HDA_SDOUT_AUDIO frf Ad°s g% g 3 9% 9% 9 ¥ 9 ¥ = I = = |
8 w#—_ &= - < o5 @45 TS o435 ACES_88231-04001 CA43 o ] i ] i
RA27 1 2 _EMC_NS@IDA BITCLK_AUDIO 5 2 o! I I I I 3 3 3 3 ME@ 56P_0402_50V8-J ——
27 0408 5% 38 15 15 15 |15 e i il EMCNs@ |, 5 % 5 %
HDA_SDINO o e N g g s g g g e ) ) S g - 2 2 I I 2 N
~ d8 g8 g8 g¢8 2 928 g2 RS E v - v i
g S| gl S| 9| 3 s g s g s g3 5 o S o 5 o S o S
@ : > ; > ;
3 293242 DMIC_DATA R g g g g K 8 g 8 g
2 & 21z 33 AR VARV d N S N N
o i 8 o 8 3 A4 IJEMC NS @ EMC_NS@EMC. 5@ EMC_ NS@ENC. NS@
of S ! ! ® |12 < < < X7
g 8 c z 18
g S S T g 2 o |18 EMC
22 |22 |24 |29 |29 213
J?a 8 [2e 1200 PPo =5 EMC
§ 8 § & F v & s § s [0S
< < g PRI mel2 ”
O S J O S pi S -
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For ESD T eyt R TORVL
PLT_RST#
RE3 1 2 0 0603 5% SVALW
@
Same as SOC LPC power v Eo R
CE1 s _EC_|
R 220P_0201_25V7-K ; +3VL_EC +3VL_EC
Evce VFSPI Pin for IT8986HE Flash SPI Bus Power «avaw, oREL 1 2 0002 8% All capacitors close to EC i
3 53 < < < +3VL EC
AVLEC REI61 @ 2 00402 5% +18VALW | ORES 1 @\ 2 00402 5% L5 .5 L3 L5 L5
| LESR gl> g s gl> gl> gl2 §500p_0201_25v7K
g——= d—s s s 3 0201
H1.8VALW VESPI Close EC 8§ 8 6§ O87T§ &T§ 87§ es )
- CE24 S 15 15 = @' 10K_0402_5%
1|2 VCOREVCC b S S S p
1T
0.1U_0201_6.3V6-K ~.__VFSPI %7
CLK_PCI_CE37 1 _||_2_10P 0201 258G D B BEAD change to Oohm LAN_WAKE# LAN_WAKE# 36,38
17 <t
EMc@ o = &B[8|=[S[F] X
UE1 L L +3VS
R
g 5  ppegppz 3 £
<} 220083 N EC_FAN_SPEED _RE10 1 210K 0402 5%
5 =
;4 g EC_FAN_PWM RE11 1 ,\ﬂ/\ 2 10K 0402 5% T
22 WRST# [>— +1.8VALW
+3VLEC 12 KBRST# KBRSTH#/GPBG V PWR_LED# 45 ENBKL RES 1 @, 2 l00Kowzs% G
5 11,38 SERIRQ TP FRANER SERIRQ/GPM6V1PS PWM1/GPAT H
LPC_FRAME# = LI v1r8
.38 LPC_AD3 LAD3/GPM3 V1P8 PWM3/GPA3 EC_FAN_ANTI 38 5 Pin Fan Conn
38 LPC_AD2 LAD2/GPM2 V1P8 PWM \ 12 +5VS
LRBT1V40TIC_S0D323-2 1158 r-ano LADOIGRID ViF PWMs/sscK/GPAa EEEE@N{;N Mo o
-40T1G g 11,38 LPC_ADO - 5 CIRPCT LADO/GPMO V1P LP 35
N 1 CLKPCLEC RE71 1 gy 2 00402 5%, - (pocikopwa virs -PC PWM S TAN WAKEF SUSPWRDNACK ~ 9 Res2
RES 1 2 100K 0402 5 WRST# WRST# TMR\O/GPCA [2a —suspf 0_0402_5%
10 EC_SMi# PITRSTE ECSMI#/GPD4 TMRIT/GPCE [ > SUSP# 46,56 0402
1 102132363839 PLT RST# ~ 55| LPCRSTH/GPD2: R
E12 12 EC_SCH# 726 | ECSCI#/GPD3 V1 ADCO/GPI0 mg,\/; gg RPES
1U_0402_6.3v6K 5 PCHPWREN e ADS%SEB BATT_TEMP 5354 TP CLK 2 3
: IT8986E/AX ADC ADCI/GPI3 PCH_1.24V EN " 56 change 1.8VALW_PG to PCH_1.24V_EN 03/10 : :
ADC4/GPI4 VR CPU_PWROK 58 s
L FP_ 128L ADCS/DCD#/GPIS ADP| "84 N
KSI[0.7 ADCE/DSR1#/GPIS CMOS_ON# 31 2.2K_0404_4P2R 5%
45 KSI0.7] Ksio 58 ADCT/CTST#IGPI7 +5VALW
KSI0/STB# 78
45 KSO[0..17] Lol Eg}; 9 ksi/AFo# DAC2/TACHOB/GPJ2 :‘w PUICEN {_>PCH WLAN_OFF# 39 ’ o
K13 KSI2/INIT# DAC DAC3/TACH1B/GPJ3 5o H_PROCHOTAEC —E " >PMIC_EN - 56 PMIE-EN.connect to PMIC 03/10 USB_ON# RE15 1 2 100K 0402 5%
KSI4 K sLINd D I8t EC_BT_OFFF T REGT 1 gy 2 0 0402 5% . >eT o 1230
KSls 683 | 2. L i -
Kst5 EC_RTCRST# ON =T +3VALW
+3VL_EC = 55| Sl PS2CLKOITMBO/CECIGRFO o2 — - EC_RTCRST# ON 46
o EC_SMB CK1 PA I 35 KSI7 PS2 PS2DATO/TMB1/GPF1 PBTN_OUT# 10 RPE11
EC_SMB_DAT PAI @iz KSt 7 | KSO0/PDO PS2CLK2/GPF4 TP_CLK 45 PMIC_EN 2[ .13
EC_SMB CKO A gws 30 KSO1/PD1 Int. K/B § PS2DAT2/GPF5 TP_DATA 45 PCH_PWR_EN 17 T4 T
- R I PA '™ RSO KS02/PD2 Matrix 3
B ¢ Pl e ks Keouroa GPHIND3 28— TOR 0404_4P2R 5% +3VL_EC
GPH4/ID4 [gg—X
Ksg i EXTERNAL SERIAL FLASH Ghrafins & £ on GPo 2 Rees 1
KSO7/PD7 GPH6/IDB =X 07 5%
e PO 1, e Qm Koo KSOBIACKH 101 - For Mirror Code
EC._SmB_CK1 Ko P01, 9 Qs — KSO9/BUSY P8 FSCEA#IGPG3 (o EC_SPICSO#R 8 or Mirrol
EC_SMB_DAT WRST# PAD ® @iro Kg KSO10/PE SPI Flash ROM V1Pg FMOSI/GPG4 53 EC_SPIDOR 8 +3VL_EC
N 30 KSO11/ERR# as! V1P8 FMISO/GPGS [—o5 ECSPIDIR 8 SusPE RE18 1 @ ~ 2 100K 0402 6% O ]
sy Z2KDA04APIRS% R0 KSO12/SLCT 8 FSCKIGPG7 ECISPICLKR 8
For factory EC flash RS KsSO13 Mirror Code. SUSP# RE19 1 2 100K 0402 5%
KSO14
KS( 55
KSO15 EC TX SYSON RE21 1 2 100K 0402 5%
e £ 28 | kso16/smosIiGPC3 UART. = V174 TXD/SOUTOLPCPD#IGPES (15 TR EC_TX 39
—— KSO17/SMISO/GPC5 ~ —— RXD/SINO/PWUREQ#BBO/SMCLK2ALT/GPC7 - ECRX 39
22K 0404_4P2R 5% §
- EC_SMB_C} 115 82 SYEPWROK RET27 300K 0402 5%
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20160226:

1 PS4-PWR-CHARGER: changc PR506,PR508,PC513 value for changing ACDET Value

2. P58-PWR_CPU. change PR242,PR243, PR239,PR245 PC2 18 PR221PR232,PR227value modify VR transient meet intel spec
Changeall '+5VS' power port to'+5VALW, solve MB can't boot issue

C: change PR702,PR705 BOM structure, solve PMIC sequence issue,change PMIC EN from 'EC_ON' to 'PMIC_EN'

60304
1. P56-PWR_System PMIC: add PR798 EN PD resistor,solve "1.8ALW" signal glitch
2.P58-PWR_CPU_CORE1:add PR298 EN PD resistor,solve "EC_VR_ON" signal glitch
20160307:
WR CPU_CORE2:change PC830-836,PC871-873 BOM structure to @, change PC855-860,PC808-811 BOM structure for cost down

. 'WR-CHARGER:change PL501,PL502,PC503,PC504 BOM structure to "EMC@" For EMC requirement
2. P58-PWR_CPU_CORE1:add PC230-237 location,For EMC requirement
20160309:
1. PS7-PWR-VGA_CORE(RT3662EB):Modify PR940 from 10K_0402_5% to 4.7K_0402_5%, Follow GPU owner request to modify GPU_VR_HOT# PU resistor
20160311:
1. P54-PWR-CHARGER: change PC503,PC504 PN, footprint from '0603' to '0805' for cost down
20160311:
1. P58-P

'WR_CPU_CORE1: change PR209 BOM structure, stuff PR209(1Kohm_0402), Follow EE requirement

C: change PC712 PN, change PC727 value from 22UF to 10UF

20160510

1. P54-PWR-CHARGER:change PQ503 PN from AON6414 to AON6764 for palm rest temperature issue c
2. P55-PWR_3VALW/5VALW: change PL601,PL602 PN for palm rest temperature issue
20160516:

1. P54-PWR-CHARGER:change PQ503 fuction filed.

2.P55-PWR_3VALW/5VALW: change PL601,PL602fuction filed
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