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NV N16S-GTR/NI6V-GMR1 page 18
Package: GB2B-64 | T L
Page 19724 fcte Port 9712 PCI-Express Memory Bus (Dual Channel)
VRAM: 256*16 4x Gen3 1.2V DDR4 2133MT/s DDR4 Memory Down
DDR3L*8/*4: 4GB/2GB 4pcs x16 Page 17
Page 25729
USB3.0 x1 USB3.0 Left Conn
HDMI Conn. HDMI (DDI 1) USB2.0 x1 USB3.0 Portl
page 34 USB2.0 Portl Page 41
.
]
VGA Conn. DP1o VGA DP x2 Lane (DDI 2) | _USB3.0xI ____. i 3D Camera (Optional) |
page 36 ITE IT6516BFN | USB3.0 Port3 Page 31 |
£ Page 35
DP x2 L
eDP Conn o Intel MCP | _USB3.0x1 ___ :, USB3.0 Right Conn 1 (Optional) i
o Comere G USB20 51 e USBsO P2 o s |
L'S[‘?.?.U Portd
USB2.0 x1 USB2.0 Right Conn 1
Int. MIC Conn. S K L- U22 ] 5 W USB2.0 Port3 Page 45
KBL-U22 I5W
Page 33 USB2.0 x1 USB2.0 Right Conn 2
USB2.0 Port2 Page 45
SATA HDD KV e 20 A [ A
Page 42 SATA Port) fm=mmmmemmmm oo
BGA-1356 | _USB2.0xI | | Touch Screen (Optional) |
42mm*24mm ! ) i
SATA ODD SATA Genl x1 L TR
Page 42 SATA PortiA
LAN Chip Realtek RTS5170 SD/MMC Conn.
Realtek RTLSIIIGUL  |Ecte Genlxl e e
£ Realtek RTL8111H CG
Page 37 PCle Port5 PCle Genl x1 NGFF WLAN&BT
HD Audio USB2.0 xI PCle Ports
| USB2.0 Port7 Page 40
Codec seL__ SPI ROM (8MB) Sub-board( for 14")
Conexant_Cx11502.332 [ | ook S i PRSI o I USB BOARD I
Page 43 ]
]
| o T T T T T T T T T TS ]
| HP&Mic Combo Conn. Page 5-16 L.__{ SPIROM (4MB) (Reserved) | I TP BOARD I
]
— Lpc S WPORTIIC  pwew |
J Sub-board( for 15")
[T T"" ]
| TPM (Reserved) | I USB BOARD I
ITE ITS586E-LOFP ' 732H320TC !
raec s LS. o4, | TP BOARD
e ———— J ____________ I ODD BOARD I
]
Touch Pad Int. KBD | Thermal Sensor (Reserved) |
' NCT7718W i
Page 45 Page 45 L Page 39_: Sub board( for CG513 D|S)
: 3D Camera Board ‘:
o T T |
1 Mic Board !
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Voltage Rails ( O --> Means ON , X --> Means OFF )

SIGNAL
STATE SLP_S3#|SLP_S4#|SLP_S5#| +VALW +V +Vs Clock
Power Plane Full ON HIGH | HIGH | HIGH | ON oN oN oN
+3VALW +5VS S3 (Suspend to RAM) LOW HIGH | HIGH | ON ON OFF OFF
+1.2V +3Vs
+5VALW veeto S4 (Suspend to Disk) LowW LoW LOW oN OFF OFF OFF
V20B+ | +3VALW_PCH | +2.5V_DDR +veesTe S5 (Soft OFF) Low | Low | Low | oN orF | oFF | oFF
+1.8VALW +vecsa
+VCCST +VCC_GT
+1.0VALW +CPU_CoRE
State +0.6VS
HSIO PORT Function BOM Structure BTO Item
1 USB3.0 Conn Left Q Not stuff
2 USB3.0 Conn Right(optional) 14Q@ For 14" part
3 3D Camera (optional) 15@ For 15" part
USB3.0
4 NC l4orl5s@ For 14" or 15" part
SO0 O O O O 5 NC l4orl7e@ For 14" or 17" part
6 NC
1 USB3.0 Conn Left
S3 O O O X 2 USB2.0 Connl Right Cannonlake@ For Cannonlake part
3 USB2.0 Conn2 Right CDQ For C cost down
S3 4 Camera DUALMICQE For Dual MIC part
Battery Only O O O x USB2.0 5 Cardreader EMCQ For EMC part
6 Touch Panel EMC 15@ For EMC 15" part
S5 sS4 7 Bluetooth EMC_Ns@ For EMC nu-stuff part
AC Only O O X X 8 NC EMC_PX@ For EMC PX part
9 NC EMC PXNS@ For EMC PX nu-stuff part
S5 S4 10 NC ESQ For ES CPU
Battery only O X X X 1 NC EXOQ For EXO GPU
2 NC
S5 sS4 3 NC ME@ For ME part
AC & Battery x X x x 4 NC NTSQ@ For nu-touch part
. 5 LAN
don't exist
PCIE 6 WLAN
7 used as SATA
SMBUS Control Table 8 used as SATA PX@ For PX part
RANKAQ For VRAM rank A part
SOURCE BATT Charger DGPU IT8586E| Memory PCH PMIC SODIMM Thermal WLAN RANKB@ For VRAM rank B part
Down Sensor WiMAX 9~12 DGPU
4 PCIE Realtek SD@ For Realtek SD part
SINGLEMICQ For single MIC part
EC_SMB_CK1 IT8586E \74 \74 X \74 X X X X X X 0 HDD SINGLERANKQ@ For single VRAN rank part
EC_SMB_DA1 +3VL_EC +3VL_EC 1A OoDD DUALRANK@ For dual VRAN rank part
SATA 1B used as PCIE TS@ For touch screen part
EC_SMB_CK2 IT8586E X X 174 X X X 174 X 2 used as PCIE TPM@ For TPM part
EC_SMB_DA2 +3Vs [t3ve_aon| +3vs +3VALW_PCH UMAQ For UMA part
EC_SMB_CK3 IT8586E X X X X X v X X X
EC_SMB_DA3 +3VL_EC +3VL_EC
PCH_SMB_CLK PCH X X X X X 1% X v X v
PCH_SMB_DATA|+3VALW_PCH +3VALW_PCH +3Vs +3Vs
Device Address Device Address Device Address Device Address
Smart Battery need to update Thermal Sensor(NCT7718W) 1001_100xb PMIC need to update DDR4 SODIMM need to update
Charger 0001 0010 b PCH need to update Wian Reserved
DGPU need to update
Security Classification | LC Future Center Secret Data Title
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UC1A skL_utt ?
HDMI_TX2- E55 car CPU_EDP_TX0-
34 HDMI_TX2- HOMI—TX2F DDI1_TXN[0] EDP_TXN(0] CPU_EDP_TXOF CPU_EDP_TX0- 33 £ ;
HDMI D2 34 HDMITTX2+ HOMETX Egg DDI_TXP[0] EDP_TXP[0] gg e CPU_EDP_TX0+ 33 confirmed with ITE, the HPD o
34 HDMI_TX1- HOMTXT+ F55| DDI1_TXN[1] EDP_TXN[1] &45 CPUEDP_TXT CPU_EDP_TX1- 33 pull down resistor should follow
HDMI D1 34 HDMITX1+ o 25 DDIT_TXPI1] EDP_TXP(1] g2 CPU_EDP_TX1+ 33 ITE recommended resistor 4.7k~10Kohm
34 HDMIZTX0- HOMTX0 DDIT_TXN[2] EDP_TXN[2]
HDMI DO 34 HDMITX0+ HOMI-CLR= Egé DDI1_TXP2] EDP_TXP[2) 3?
34 HDMI_CLK- HOMCLR DDIT_TXN[3] EDP_TXN[3]
HDMI CLK 34 HDMI_CLK+ - 56 ] b1 TxPE] 0P TxXP(3] 24 +3VS
VGA_TX0- CPU_EDP_AUX#
35 VGA_TXO- —TX0+ S50 boiz_Txnpo] oDI op EDP_AUXN [-Eq2 CPUEDPAL: CPU_EDP_AUX# 33
35 VGA_TXO+ X DDI2_TXP[0] EDP_AUXP — CPU_EDP_AUX 33
DP TO VGA Converter 35 VGA_TX1- T ggg DDI2_TXN[1] T — 2 GPP_E15 RC1601 1
35 VGATX1+ AZo"| DDIZ_TXP[1] eop_pisp_uriL [-°
B30 DDI2_TXN[Z] G50
D3| DDI2_TXP[2] DDM_AUXN Zgg
Ca7| DDIZ_TXN[3] DDH_AUXP (a5 VGA_AUX# o
DDI2_TXP[3] DDI2_AUXN (75 —— VGA_AUX# 35 RC37
DDI2_AUXP [z VGA_AUX 35 100K 0402 5% H
DISPLAY ~ SIDEBANDS DDI3_AUXN [£36 0402,
DDPB_CLK L13 DDI3_AUXP [~
34 DDPB_CLK E DDPEDAT 72| GPP_E18/DDPB_CTRLCLK Lo HDMI_HPD h
34 DDPB_DATA GPP_E19/DDPB_CTRLDATA GPP_E13/DDPB_HPDO[ 7 DPVGA_FAPD <] HDMI_HPD 34
N DDPC_CLK N7 GPP_E14/DDPC_HPD1 g GPP_ET RC18T 1 7 0 0402 5% DP_VGA HPD 35
DDPCDAT Ng| GPP_E20/DDPC_CTRLCLK GPP_E15/DDPD_HPD2 g e EC_SCi# 44
GPP_E21/DDPC_CTRLDATA GPP_E16/DDPE_HPD3 [y CPU_EDP_HPD
N GPP_E17/EDP_HPD <] CPU_EDP_HPD 33
+vecio N{2| GPP_E22/DDPD_CTRLCLK Ri2 PCH_ENBKL R
GPP_E23/DDPD_CTRLDATA EDP_BKLTEN |-Ry7 PCHEDP—PI PCH_ENBKL 33 RC13
% EDP_COMP EDP_BKLTCTL PCAENVDD PCH_EDP_PWM 33 9%
RC4 2 1249 0402 1% ! ES2 | op roowp o Voo U A A 100K_0402_5%
+VCCIOZEDP_COMP : SKYLARE-U_BGAT350 N N
ITsr:;?lo‘r’l‘“dst;acfr?gm IIZSmlI +VCCST_CPU @ )
Max length: 100mil ¢
+VCCSTG -
RC1625
@ 49.9_0402_1%
RC19 uciD SKLuT  ?
1K_0402_5% XDP_TCK Rc1s46 1 2 00402 5%  JTAGX RC1551 1 2 510402 5%
check PROCHOT# circuit with PWR
0 Ab4C| CATERR# XDP_TDO RC1547 1 gu@ey 2 0 0402 5% PCHJTAGTDO  Rcis43 1 2 510402 5%
“ RC20 1 2 499 +1%0402 4 HPECI F-PROCHOTY R Ce5, | PEC! OHVECsTE
4455 H_PROCHOT# [ > HTHRWTRIPH G630 PROCHOT# iTAG
AB5 | gEES"Cﬂgﬁ'P“ srOC TCK | B81_ XDP.TCK o5 PAD@ XDP_TDI RC1548 1 gy 2 00402 5%  PCHJTAG TOI
- D60 XDP_TOT PAD @
- PAD@ TCT1 1 XDP_BPMO# 55 | comor cPumse ROC 0! FAsT—%0P-T00 7 Pan@ XDP_TMS RC1549 1 g 2 0 0402 5%  PCH.JTAG_TMS
RC143 PAD@ TC12 @HxOPTBPWTE D55 - C60 - PAD @
1K 0402 5% PAD@ TC13 @45 xpP_sPm2r B54 Egm‘g} P;gg‘fﬁg"{l‘i B59 _ XDP_TRST# Igg PAD @ XDP_TRST#  RC1550 1 qqpy 2 00402 5%  PCH JTAG TRST# “
. PAD@ TC14 @ HTXOPTBPWIE C56 -
@ BPM#(3] 856 PCH_JTAG_TCK o2 PAD@
B PCH_JTAG_TCK o
PAD@ TC162 1_GPPE3 A D59 PCHITAGTOT 4 PAD @ ircuit?
wveesY cru PAD® TCl6s @ T GPPET a7 | GPP_E3ICPU_GPO PCH_JTAG_TDI | -Rgs—PCHITAG-TO0 @ TC31 [in g check JTAG circuit
h S e reiS Teee e 8 108 v
# 5 GPP_l X _JTAG PCHITAG_TRST
check H_THRMTRIP# if need to connector to EC AYS | Cpp Ba/CPU_GP3 PCH_TRST# Cg; e Toaz Eﬁgg
RC155 1 2 49.9 0402 1% PROC_OPLRCOMP __ AT16 JTAGX Te4s
RGI36 1 5490 0405 % PCH-OPT-RCOMP——AU16 | PROC_POPIRCOMP
1 UE@ RGTET T 7990405 1% EORAM OPIO_RCOMP—pigg | PCH_OPIRCOMP
——BEQ RGBT LA~ OPCE_RCOMP
A FOPIO_RCONMP |
h U23E@ RC170_1 249.9 0402 1% H65 | OPC Reomb
A4 SKYLAKEU_BGA1356 roFee
REV =1 ?
B
check DDPC_CLK pull high or not?
+3VS
RPC19
s 11 DDPC_CLK
7 5 DDPC_DAT
RN DDPB_CLK
EEIMAAK] DDPEDAT
2.2K_0804_8PAR_5%
DDP*_CTRLDATA strapping sampled on the rising edge of PWROK
Port Strap Enable Disable
Pull up to 3.3 V
Port 1 DDPB_CTRLDATA | with 2.2Kohm NC
Pull up to 3.3 V
Port 2 DDPC_CTRLDATA | with 2.2Kohm NC
A
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17 DDRA_DQ[0.63]
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uciB

SKL_ULT

DDRA_DQD  AL7
ALGE

A

EEN=E

JDDR0_DQ[32)

DDRO_DQ[33]
JDDRO_DQ(34]
JDDRO_DQ(35]

DDR0_DQ[36]
/DDRO_DQ[37]

DDR0_DQ[38]

DDR0_DQ[39]
J/DDRO_DQ[40]

DDRO_DQ[41]

3

DDRO_DQ42]

DDRO_DQ[43]

DDRO_DQ44]

DDRA_DU30 BAS9
AY59
DDRAZDTSZAY39
DURA_DUSS AW39
DORA_DUSA AY37
DORA_DUS5 AW37
DDRA_DTU35 BE39.
DDRA_DTUS7_BA39
DDRA_DOU38 BA37
DDRA_DOU3Y BR37
DORA_DTATAY35
DORAZDTHTAWSS
DORAZDT#2AY33
DORAZDTAS AW33
DORA_DC#BB35
DDRA_DO45 BA3E
DDRA_DOA5 BA33
DDRA_DTATBB33

DDRO_DQ[45]

=}

DDR0_DQ[46]
/DDRO_DQ[47]

DDRO_DQ

DDR1_DQ[0]

DDRO_DQ
DDRO_DQ
DDR0_DQ
DDR0_DQ
DDR0_DQ
DDR0_DQ
DDR0_DQ

@
<

DDR1_DQ[1]
/DDR1_DQ[2]
JDDR1_DQ(3]
JDDR1-DQ[4]
JDDR1_DQ(5]
JDDR1-DQ6]
JDDR1_DQ(7]

DDR0_DQ)
DDR0_DQ

DDR1_DQ[8]
/DDR1_DQI9]

DDR0_DQ

DDRO_DQ
DDRO_DQ
DDR0_DQ
DDR0_DQ
DDR0_DQ
DDR0_DQ
DDR0_DQ

DDRO_DQ

DDR0_DQ

/DDR1_DQ35)

DDR0_DQ

DDR1_DQ[36]

DDR0_DQ

DDR1_DQ[37]

DDRO_DQ
DDR0_DQ
DDR0_DQ
DDR0_DQ
DDR0_DQ
DDR0_DQ

JDDR1_DQ[38]
/DDR1_DQ39)
/DDR1-DQ[40)
JDDR1-DQ[41
/DDR1_DQ[42)
J/DDR1_DQ[43)

DDR0_DQ

DDR1_DQ[44]

DDR0_DQ

/DDR1_DQ[45,

DDR0_DQ

DDR1_DQ[46]

DDR0_DQ)

3]

DDR1_DQ[47]

DDRO_CKN[0] 2?53 DDRA_CLKO# 17
DDRO_CKP[0] AT/85 DDRA_CLKO 17
DDRO_CKN[1] 8755

DDRO_CKPI1]

DDRO_CKEI0] Bégg DDRA_CKEO 17
DDRO_CKE[1] w56

DDRO_CKE[2] [Ays6

DDRO_CKE(3]

DDRO_CS#[0] —4“ﬁj§ > DDRA_CSO¥ 17
DDRO_CS#[1] k745

DDRO_ODT[0] }m—D DDRA_ODTO 17
DDRO_ODT[1]

BAS1
DDRO_MA[5)/DDRO_CAA[0}/DDRO_MA[5}-ggag—————————] DDRA_MA5 17
DDRO_MA9)/DDRO_CAA[1J/DDRO_MA[9}gABy DDRA_MA9 17
DDRO_MA[6)/DDRO_CAA[2J/DDRO_MA[6]—Ayas DDRA_MAG 17
DDRO_MA(8)/DDRO_CAA[3J/DDRO_MA[8]-ayas 1 DDRA_MA8 17
DDRO_MA[7}/DDRO_CAA[4J/DDRO_MA(7}-Ayss —1 DDRA_MA7 17
DDRO_BA[2)/DDRO_CAA[5J/DDRO_BGI0)-Anasa DDRA_BGO 17

DDRO_MA[12)/DDRO_CAA[6]/DDRO_MA[12]-gA57 DDRA_MA12 17
DDRO_MA[11}/DDRO_CAA[7]/DDRO_MA[11}-gass———————————— DDRA_MA11 17
DDRO_MA[15)/DDRO_CAA[B)/DDRO_ACT#0zysq 1 DDRAACT# 17
DDRO_MA[14)/DDRO_CAA[9)/DDRO_BG[1]
DDRO_MA(13)/DDRO_CAB[0}/DDRO_! MA[w ﬁﬂ:g DDRA_MA13 17
DDRO_CAS#/DDR0_CAB(1)/DDRO_MA[15}-AT75 DDRA_MA15_CAS# 17
DDRO_WE#/DDRO_CAB[2}/DDRO_! MA[14 Fags 1 DDRA_MA14_WE# 17
DDRO_RAS#/DDR0_CAB[3J/DDRO_MA[16]~Agsy DDRA_MA16_RAS# 17
DDRO_BA[0J/DDRO_CAB[4)/DDRO_BA[0]-zysr DDRA BSO# 17
DDRO_MA[2J/DDRO_CAB[5/DDRO_MA[2}-AT75 DDRA_MA2 17
DDRO_BA[1J/DDRO_CAB[6J/DDRO_BA[1]-&T5( DDRA BS1# 17
DDRO_MA[10}/DDRO_CAB[7}/DDR0_MA[10}-gga—————————————— DDRA_MA10 17
DDRO_MA[1J/DDRO_CAB[8J/DDRO_MA[1]—zygp——————————————— DDRA_MA1 17
DDRO_MA0}/DDRO_CABI9)/DDR0_MA[O}-gasp————————— DDRA_MAO 17
DDRO_MA3] [gggg——————————— DDRA_MA3 17
DDRO_MA4] [ DDRA_MA4 17
DDRA_DQS#0
DDRO_DQSNJ0) ﬁmgg DDRA_DTSD
DDRO_DQSP(0] [AT50 —DDRA-DQSHT
DDRO_DQSN[1] -aT79——DDRA-DGST
DDRO_DQSP[1] -gRgq—DORADT:
DDRO_DQSN[2/DDRO_DQSN[4]-Aygs—DORA-DD DDRA_DQS#(0..7]
DDRO_DQSP[2)/DDRO_DQSP4]\-zygp—DORAD: DDRA_DQS#0.7] 17
DDRO_DQSN[3}/DDRO_DQSN[5]-gAgg—DDORADQ DDRA_DQSI0.7]
DDRO_DQSP[3/DDRO_DQSP| A DDORA_DOSHA DDRA_DQs[0.7] 17
DDRO_DQSN[4]/DDR1_DQSN[0]-Ay35—DDRA-DOST
DDRO_DQSP[4J/DDR1_DQSP(0]-Ay34 —DDRA-DOSH
DDRO_DQSN[5}/DDR1_DQSN[1]-gA34—DDORADQ
DDRO_DQSP[5)/DDR1_DQSP(1]-5a30DDRA_DUS?o
DDRO_DQSN[6)/DDR1_DQSN[4]-Ay39—DORA-DQSE
DDRO_DQSP[6]/DDR1_DQSP[4]{-Ry7s—DORADT:
DDRO_DQSN[7/DDR1_DQSN[5]-gazs—DORA-DD
DDRO_DQSP[7}/DDR1_DQSP(5]
DDRA_ALERT# 17

TN ——
DDRO_PAR
DDR_VREF_CA [-AYoF
DDRO_VREF_DQ [8pg7
e

DORCH-A DDR1_VREF_DQ

DDR_VTT_CNTL

10F 20

SKYLAKE-U_BGA1356
REV=1

@

DDR_VTT_CNTL

+3VALW

RC30
100K_0402_5%

Qc1s

5
© MMBT3904WH_SOT323-3

RC29
10K_0402_5%
@

DDRA_PAR

AW67 DDR_VTT_CNTL

¢————————————— > CPU_DRAMPG CNTL 55

17

DDR_SB_VREFCA 18

SMVREF
DDR_SA_VREFCA 17 WIDTH:20MIL
- SPACING: 20MIL
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18 DDRB_DQ[0..63] < w=m

?
SKL_ULT

DDRB_DQS#0..7] 18

— > DDRB_DQS[0..7] 18

ucic
DDRB_DQ0  AF AN4S
DDRB_DQT AF DDR1_DQ[0]/DDRO_DQ[16] DDR1_CKN[0] [~ANZ6 DDRB_CLKO# 18
DDRE DOZ A DDR1_DQ[1J/DDR0_DQ17] DDR1_CKN[1] [~aps DDRB_CLK1# 18
DORB-DS—A DDR1_DQ[2J/DDR0_DQ[18] DDR1_CKP(0] [~AP4g DDRB_CLKO 18
DORB-DG&—AFgg | DDR1_DQ[3]/DDRO_DQ[19] DDR1_CKP[1] DDRB_CLK1 18
DORB-DU5—AFg7 | DDR1_DQ[4]/DDRO_DQ[20] ANSS
DDRB-DG6—AK@7| DDR1_DQ[5/DDRO_DQ[21] DDR1_CKE[0] [~APBS DDRB_CKEO 18
DDRB-DQ7T—ARg6| DDR1_DQ[6]/DDRO_DQ[22] DDR1_CKE[1] aNz5 DDRB_CKE1 18
DDRB-DGs—AF7g-| DDR1_DQ[7}/DDRO_DQ[23] DDR1_CKE[2] [Rp53
DDRB-DQ9—AFgg| DDR1_DQ[8]/DDRO_DQ[24] DDR1_CKE[3]
DDRB_DOT0—AH7{1 | DDR1_DQ[9)/DDR0O_DQ[25] BB42
——DODRE-DOTT™—apEg| DDR1_DQ[10}/DDRO_DQ[26 DDR1_CS#(0] [Ayaz DDRB_CSO0# 18
DORB-DUTz—AF71 | DDR1_DQ[11J/DDRO_DQ[27 DDR1_CS#{1] [gads DDRB_CS1# 18
DDRB-DQTS—AFsg | DDR1_DQ[12]/DDRO_DQ[28 DDR1_0DT(0] AWz DDRB_ODTO 18
DDRB-DOT@—AF70 | DDR1_DQ[13)/DDRO_DQ[29 DDR1_ODT[1] DDRB_ODT1 18
DORB-DUT5—ARpg | DDR1_DQ[14J/DDRO_DQ[30 AY.
DDRB-DUT6—ATgs | DDR1_DQ[15)/DDRO_DQ[31 DDR1_MA[5/DDR1_CAA[OJ/DDR1_MA[5] [~Ap: DDRB_MA5 18
DORB-DO17—AUgs | DDR1_DQ[16]/DDRO_DQ[48 DDR1_MA[9J/DDR1_CAA[1)/DDR1_MA[9] [-gA; DDRB_MA9 18
DDRB-DOT6—Apgs—| DDR1_DQ[17)/DDRO_DQ[49 DDR1_MA[6J/DDR1_CAA[2J/DDR1_MA[6] [ DDRB_MA6 18
DORB-DOT9—ANgz—| DDR1_DQ[18/DDRO_DQ[50 DDR1_MA[8J/DDR1_CAA[3/DDR1_MA[E] [ DDRB_MA8 18
DDRB-DQ20—ANga | DDR1_DQ[19)/DDRO_DQ[51 DDR1_MA[7J/DDR1_CAA4JDDR1_MA[7] [z DDRB_MA7 18
DORB-DG2T—ApPgs | DDR1_DQ[20J/DDRO_DQ[52 DDR1_BA[2J/DDR1_CAA[5/DDR1_BG[0] [-ANg———————————— DDRB_BGO 18
DORB-DU22—ATes | DDR1_DQ[21J/DDRO_DQ[53 DDR1_MA[12J/DDR1_CAA[6)DDR1_MA[12] Hangg 1 DDRB_MA12 18
DDRB-DU25—AUgs | DDR1_DQ[22]/DDRO_DQ[54 DDR1_MA[11)/DDR1_CAA[7JDDR1_MA[11] ANs3 DDRB_MA11 18
DDRB-DG24—ATg1 | DDR1_DQ[23/DDRO_DQ(55 DDR1_MA[15/DDRT_CAA[B)DDRT_ACT# Pangs———————————— DDRB_ACT# 18
DORB-DU25—AUsT | DDR1_DQ[24J/DDRO_DQ56 DDR1_MA[14)/DDR1_CAA[9)/DDR1_BG[1] [~~~ DDRB_BG1 18
DDRB-DO26 A DDR1_DQ[25)/DDR0_DQ[57, 843
——DDRB-DG2™—ANgo | DDR1_DQ[26)/DDRO_DQ[58] DDR1_MA[13/DDR1_CAB[0}/DDR1_MA[13] [Ay43 DDRB_MA13 18
—DDRB DUz6—ANgT—| DDR1_DQ[27)/DDR0_DQ[59] DDR1_CAS#/DDR1_CAB[1J/DDR1_MA[15] [-Ay4z DDRB_MA15_CAS# 18
DDRB-DQ29—ApgT| DDR1_DQ[28]/DDRO_DQ[60 DDRT_WE#/DDR1_CAB[2J/DDR1_MA[14] [~zyaz DDRB_MA14_WE# 18
7 ‘AT80| DDR1_DQ[29)DDRO_DQ[61 DDR1_ RAS#DDR1_CAB[3/DDR1_MA[16] [-ggzz———————————] DDRB_MA16_RAS# 18
DORB-DU3™AUgy—| DDR1_DQ[30)/DDR0_DQ[62 DDR1_BA[0JDDR1_CAB[4)/DDR1_BA(0] [Aya7 DDRB_BSO# 18
DDRB-DU32—Ay4g | DDR1_DQ[31J/DDRO_DQ[63 DDR1_MA[2J/DDR1_CAB[5/DDR1_MA[2] |54 DDRB_MA2 18
DDRB-DU35—AT40~| DDR1_DQ[32]/DDR1_DQ[16 DDR1_BA[1J/DDR1_CAB[E/DDRT_BA(1] [Awas DDRB BST# 18
DDRB-DU34—AT37-| DDR1_DQ[33/DDR1_DQ[17 DDR1_MA[10/DDR1_CAB[7JDDR1_WA[10] Ay: DDRB_MA10 18
DORB-DU35—Ap37~| DDR1_DQ[34J/DDR1_DQ[18 DDR1_MA[1J/DDRT_CAB[B)/DDR1_MA[1] [gA; DDRB_MAT 18
DDRB-DQ36—AR40"| DDR1_DQ[35)/DDR1_DQ[19 DDR1_MA[0JDDR1_CAB[9J/DDR1_MA(0] [&g; DDRB_MAO 18
DDRB-DU37—Ap4g-| DDR1_DQ[36]/DDR1_DQ[20 DDR1_MA[3] [ga, DDRB_MA3 18
DDRB-DU36—A DDR1_DQ[37)/DDR1_DQ[21 DDR1_MA[4 DDRB_MA4 18
DDRB-DQ39—AR37—| DDR1_DQ[38]/DDR1_DQ[22 AHG6  DDRB_DQSHO
DDRB-DG¥0—AT35-| DDR1_DQ[39/DDR1_DQ[23 DDR1_DQSN[0JDDRO_DQSN[2] g5 —DDRB-DGST
DORB-DUT™—AQ33~| DDR1_DQ[40/DDR1_DQ[24 DDR1_DQSP[0JDDRO_DQSP[2] agge—DDRB-DASHT
DDRB-DOMz—Au30~| DOR1_DQ[41)/DDR1_DQ[25] DDR1_DQSN[1}/DDRO_DQSN[3] [ag7g—DDRB-DGST
DDRB-DO3—aT30~| DDR1_DQ[42)/DDR1_DQ[26] DDR1_DQSP[1)/DDRO_DQSP[3] aRgs—DDRB_DaSHz
DORB-DG#@—AR33 | DDR1_DQ[43]/DDR1_DQ[27 DDR1_DQSN[2J/DDRO_DQSNI6] [~aRg5—DORE-DGS7
DDRB-DO#5—ap33-| DDR1_DQ[44)/DDR1_DQ[28] DDR1_DQSP[2J/DDRO_DQSP[6] AR DDRBDOSHT DDRB_DQSH{0..7]
DORB-DOHo—A] DDR1_DQ[45)/DDR1_DQ[29 DDR1_DQSN[3/DDRO_DQSN[7] & DDRE DO
DDRB-DUa7—Ap3p-| DDR1_DQ[46]/DDR1_DQ[30 DDR1_DQSP[3)/DDRO_DASP[7] [5; DORE D05 DDRB_DQS[0..7]
DDRB-DG#8—Ayz7—| DDR1_DQ[47)/DDR1_DQ[31 DDR1_DQSN[4JDDR1_DQSN[2] [“aR33—DDRB-DGST
DORB-DO#9—AT57—| DDR1_DQ[48 DDR1_DQSP[4JDDR1_DQSP(2] |~zT35 —DDRB-DASH
DDRB-DQS0—ATo5| DDR1_DQ[49 DDR1_DQSN[5J/DDR1_DQSN[3] [“aR3;—DORB-DGSS
——DDRE-DaST—AU25| DDR1_DQ[50] DDR1_DQSP[5]/DDR1_DASP(3] |~AR75—DORB-DOSHE———
—DDRE D52 Apg7 | DDR1_DQ[51 DDR1_DQSN[6] [“aRs7 DDRB DOSS
——DDRB-DQ5T—ANz7 | DDR1_DQ[52] DDR1_DQSP(6] (“ARzs DDRE DOSHT
——DDRB-DQ5—ANg5 | DDR1_DQ[53) DDR1_DQSN[7] ["aRs1 DDREDGST
——DDRB-DQ55—Apa5 | DDR1_DQ[54] DDR1_DQSP[7
——DDRE-DA56—AT27 | DDR1_DQ[55] AN4
—DDRE D57 AUz | DDR1_DAI56 DDR1_ALERT# “—Amﬁ DDRB_ALERT# 18
DDRB_DQS58 A1 | DOR1_DA[57] DDR1_PAR [a773 CPU_DRAMRSTHR DDRB_PAR 18
——DDRB-DU59— ATo7| DDR1_DQ[58 DRAM_RESET# [~aR{g—SM-RCOMP—O 2 121 0402 1%
—DDREDOE0—AN2> | DDR1_DQ[59) DDR_RCOMPI[0] 377 NM-RCOMP—T RCW\/VF;W
——DDRE-DUsT—Apz~| DDR1_DQ[60 DDR_RCOMP[1] [A(/7g—SM-RCOMP— RCWVWW'
——DDRB-DU6z—Apa1 | DDR1_DQ[61 DDR_RCOMP[2] -
——DDRE-D6T—ANz1 | DDR1_DQ[62]
OB PMOT AN21 | DDR1_DQI63] DDR CH- B
SKYLAKE-U_BGA1356 ror2e <~

REV =1
@

17,18 CPU_DRAMRST#

+1.2V

RC22
470_0402_5%

2 0 0402 5%

CPU_DRAMRST# R

cc1
0.01U_0201_25V6-K
EMC_NS@
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SPI_CLK RC1539 1 2 150402 5%  SPLOLKR
44 SPLOLK O Re538 1 350902 5%
SPI_SO RCS3 1 2 150402 5% , SPLSOR

44 SPLSO [ >—serso ROTT7_1 @/ 2 33.0002.5% 1

sPL_sI SPLSIR
RC52 1 2 15 0402 5%
44 sPLsl <hserst—gerrs Rz S5m0z 5% 1
SPI_CSO0# SPI_CS0# R

RCS1 1 2 0 0402 5%
44 SP1_cso# C'Mﬁmu 1 2 002 5%  STTOSTER

+3V_SPI

RCE0 RC81
1K_0402_5% 1K_0402_5%

i = quad node
SPLWP#R Rest 1, @ . 2 150402 5% SPLWPH
SPLHOLOKR Ress 1 , @ . 2 15 0402 5% SPI_HOLD#
+3V_SPI
RC17S RC180
1K_0402_5% 1K_0402_5%

@ @
SPLWPHR RC176 1 @ . 2 330402 5% SPLWPH_1
SPLHOLOKR Rotrs 1 , @ . 2 30 0402 5% SPI_HOLD#_1

+3VALW_PCH Follow cae, nesd to -
RC1S6S 2 @, 1 20K 0402 5% SPLSOR
ROISSS 2 @, 1 2060402 5% SPLSLR
RCISTE 2 ,@., 1 20K 0402 5% SPLWPHR
RC1S8) 2 @, 1 20K 0402 5% SPI_HOLD# R
Follow CRE, mesd to check the stx

RC1567 2 @ 1 47K 0402 5% SPISO_R
ROISE 2 @ o 1 47K 0402 5% SPLSLR
RCISS1 2 @ o 1 47K 0402 5% SPLWP# R
ReB4 SPI_HOLD# R

1 ES@., 2 1K0402 5%

Based on WW36 SKL U&Y WOM, RC64 papula{ed
and RC61 de-populated for SKL U ES s:
In this case, customers must ensure ot me
Pl flash device on the platforr
has HOLD functionality Gisabiod by default.

~

ucte

skt

spi-FLasH
SPLCLK R
A sPio_ctk

SPlo_Cs2#
GPP_DIISPI1_CLK

"
GPP_D21/SPIT_I02
BOARD_ID4 GPP_D22/SPI1_I03

8 BOARD_ID4 [ > MU R ey

cu

44 KeRSTH [ KORSTE AW | on oo
Avi1

3244 sERRQ [>—SERRQ AVI oo, pgsepipg

SPi-TouCH

cL_cLk
CL_DATA
CLRST#

SBUS, SMLINK
GPP_CO/SMBCLK
& C1/SMBDATA
LERT#

SeP cusuLooL
PP_C4/SMLODATA
PP CaoM oA ERTA

GPP_B2UISMLALERTHPCHHOT#

R7 PCH_SMB_CLK

DIMM, NGFF

GPU, EC,

LPC_ADO 3244
LPC_AD1 3244

LPC_AD2 3244

wa PCH_SML1_CLK
GPP_CBISMLICLK [~y3 —PCH SWETDAT—
P_CTISML1DATA |—gy——SHHT—ALERTH—
13
GPP_A1/LADU/ESPI_IO0 [gaTT
GPP_A2ILADY/ESPI_IO1 g7,
GPP_AYLADZESPLI02 VT
DI/ESPI_| 193 oAt
[BATT =

GPP.
GPF,A14;SUS,SYAW’ESPLRE’SET#

GPP_A9/CLKOUT_LPCO/ESPI_CLK
P_ATOICLIOUT LEC
P_ABICLKRUN#

LPC_AD3 32.44
LPC_FRAME# 3244

Thermal Sensor

+3VALW_PCH +3vs +3vs
o
RPC20) RPC24
2.2K_0404_4P2R 5% 4 2.2K_0404_4P2R 5%

PCH_SMB_CLK

acaa 6| T |1

e ]
2N7002KOWH_SOT363-6|

PCH_SMB_DATA

acs 3 4

[>SMB_CLK_S3 18.40

CLK_PCI_EC_R

RC173 2

REKYYAKE-U_BGA1355

@

+3V_SPI

+3VS  +3VALW_PCH

RC172 1, @ . 2 0.0402.5%

+3V_SPI

1. If support DS3, connect to +3VS and don't support EC mirror code;
2.1f don't support DS3, connect to +3VALW_PCH and support EC mirror code.

wvem
SPI_CS0# 1 ues 8
o oo
SPLSO 2 7 SPI_HOLD#
Do HOLD# ccs
orLues orLoix .
CH ok 8 0.1u_0201_10V6K
. s o .
GND DI
% S08
wovom
Y — i
ot vel?
o -
How "X o
on Ol 0.1u_0201_10V6K
s @

W25Q32FVSSIa_S
@

+avs
PM_CLKRUN# _ pot1 1 2 82K 0402 5%

SERIRQ RC12 1 210K 0402 5%

KBRST# RC10 1 2 10K 0402 5%

KBRST# CC1255 1 [| 2 1000P_0201 S0VT-K

17
ENC_Ns@
+3VALW_PCH +3vs

RPC25
2.2K_0404_4P2R_5%

PCH_SML1_CLK

2

actoa 6

Tllia

2 SMB_DATA_S3 18,40
2N7002KDWH, SOT363-6
1
PM_CLKRUN# 32 +VALW_PCH
SMB_ALERT# 1 Row
ROGI%
+3VALW_PCH
SMLO_CLK bl T
= ENMAA 1
]
22K 00T AP2R 5%
+3VALW_PCH
SMLO_ALERT#  Rpe1ses 2 INC-PN 1_2.2K 0402 5%
This signal has a weak internal pull-down.
0= LPC Is selected for EC. (Default)
P s selected for EC.
Note:
1o intornal pull-down is disabled aftor RSMRST#
de-asserts.
2. This signal is in the primary wel
Rising edge of RSMRST# .

SML1_ALERT#  po1sse 1 2 150K 0402 5%

To enable Direct Connect Interface (DCI), a 150K pull up resistor will need to be

added to PCHHOT# pin.
(Refer to WW52_MOW)

PCH_SML1_DAT

2N7002KDWH_SOT363.6

acios 3 4@

EC_SMB_CK2 203944

2N7002RDWH,_SOT363.6

EC_SMB_DA2 203944

This pin must be low during the rising edge of RSMRSTH.
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+3vs
PXS_PWREN_R SKL_ULT ? UALRANK@ | DUALMIC@
RC1559 2 QPY@\ 1 10K 0402 5% - L UCHE,
7@  1se@x Ts@ke ort@le Vg Vg
RC1647 1 210K 0402 5% RST#R LPss sH "’f\ 2 = Pl 2 2 21
1641 1 @n, 2 10K 0402 6% T TOTFTR b2 b2 b5 & 8 2
BOARD_IDO } S
Reserve for GPU, AN | PP BisiGSPI0_CS# GPP_D9 (e poARDTOT—— m;;\ 9] 9] m;;w 1209 201
RC1629 1 2 10K 0402 5%  FB_GC6_EN_R AP GPP_B16/GSPI0_CLK GPP_D10 {p7 -Ig -g -g -Ig = -Ig
AR RC1561 1 2 22K 0402 5% GPP_B18 GPP_B17/GSPI0_MISO GPP_D11 % BOARD_ID3 BOARD_IDO
RC1630 1 GCR@. 2 10K 0402 6% GPU_EVENT# +3Vs LARA2 GPP_B18/GSPI0_MOSI GPP D12 |
BOARD_ID6 BOARDD:
PCH_CMOS_ON# ‘AME| GPP_BI9/GSPI1_CS# GPP_DS/ISH 12C0_SDA [ - 9 BOARD_ID2 < BOARDID:
33 PCH_CMOS_ON# < AP GPP_B20/GSPI1_CLK GPP_D6/ISH_I2C0_SCL BOARDIDZ
RC1637 1 QPT@. 2 10K 0402 5% "B GC6 ENR q RC1563 1 o @ ~ 2 22K 0402 5% GPP B2 | et ePP_D7iISH_I2C1_SDA | —honesion 7 BOARD_ID4 <} 80ARD D
i ! N2
GPU_EVENT# GPP_D8/ISH_2C1_SCL
RC1638 1 A\ @ s 2 10K 0402 5% ~ 40 UART_RX_DEBUG Ao GPP_CBIUARTO_RXD SINGLERANK@INGLEMIC@|
40 UART_TX_DEBUG Wa—| GPP_CO/UARTO_TXD GPP_F10/12C5_SDA/ISH_I2C2_SDA zgg ~le " " e i o
Reserve for NV GPY) A % | GPP C10/IUARTO_RTS# GPP_F11/12C5_SCL/ISH_12C2_SCL Taor1s@ o 14"”7@‘;“‘ NTS@““ UMA@O“‘ N '
RC1557 1 QRT@ 2 10Kk 0402 5%  PXSRSTAR GPP_C11/UARTO_CTS# & g g & &
3y DGPU_PWROK 2258 PXS_PWREN GPP_C20/UART2_RXD GPP_D13/ISH_UARTO_RXD/SMLOBDATA/I2C4B_SDA 201 201 201 201 & %
RC1558 1 UMA@ 2 10K 0402 5% S 20 PXS_RST# GPP_C21/UART2_TXD GPP_D14/ISH_UARTO, _DXDISMLOBCLKIZC45_SCL -5 -8 -8 - - -F
PXS_RST# 24,57,58 DGPU_PWROK GPP_C22/UART2_RTS# 5/ISH_UARTO_RTS# B u N u
cc1259 1 H 2 0.01U 0201 10veK S 20 FB_GC6_EN_R GPP_C23/UART2_CTS# GPP_D1S/ISH_UARTD_CTS#/SMLOEALERT#
V4 7 GPP_C12/UART1_RXD/ISH_UART1_RXD ;
30_FR & oPp_ciem2co_soA GPP_C13/UARTI_TXD/ISH_UART1_TXD 3 GPU_EVENT# <~
31 3D_FR < GPP_C17/12C0_SCL GPP_CT4/UART1_RTS#/ISH_UART1_RTS# 44DGPU EVENT# 20
PCH_WLAN_OFF# g GPP_C15/UART1_CTS#ISH_UART1_CTS#
40 PCH_WLAN_OFF# PCHBT-OFF g GPP_C18/12C1_SDA
40 PCH_BT_OFF# é GPP_C19/12C1_SCL GPP_A18/ISH_GPO
AR GreFsica scL GPP_A21/ISH_GP3 S Ll
fied "A22/ISH_GP4 . "
Vs ﬁm;; GPP_F6I2C3_SDA P A23/ISH GRS [Board ID[0:1]L 011 1 C1616 RC161
o GPP_FT/12C3_SCL GPP_ przen BUSVWISH _GP6 10] 177 C1615 RCl614
AF1Y
GPP_F8/12C4_SDA
LA GPP_F9/12C4_SCL 11| Reserved
[Board_ID2 0 | Non-touch [RC161
RC1595 2 D@ 1 10K 0402 5% PCH_CMOS_ON# SKYLAKE-U_BGA1356 ToF20 -
RC1596 10K 0402 5% Y CH"" ¥ REV =1 ? 1 | Touch C1611
[Veile} sKLur ? [Board_ID3 Q | uMa 1610
auDIo 1 | pr C1609
RC43 1 2 33 0402 5% HDASYNC BA22 [Board_ID4 Q ingleRankRC160
43 HDA_SYNC_AUDIO z HDA_SYNC/I250_SFRM —
RC42 1 233 0402 5% AV22 = )
+VALW_PCH  +3VS 43 HDA BITCLK_AUDIO HDA_BLKI/I2S0_SCLK So0soRe 1 | pualrank Rc1g0
43 HDA_SDINO > RAcamca—T | :gﬁ'gg%ﬂg‘é‘&%
y RC44 1 2 33 0402 5% HDA RST# Aoeat| HDA SDI/I281 RXD GPP_GOISD_CMD K813 fpoard_1DS 4 dnglaMIC RCL
ROST 1@, 2 1K 0402 5% HDA_SDOUT 43 HDA_RST_AUDIO# < =~ AN e 2| HDA RST#/I281_SCLK GPP_G1/SD_DATA0 12 1 | puaimic Cl606
5| GPP_D23/125_MCLK GPP_G2/SD_DATA1
* ,fv‘vfé— S1_SFRM GPP GYSD DATA2 [-12
HDA_SDO This signal has a weak internal pull-down. 1251.TX0 GRE. GA&?SSACTSQ 10 VS
0 = Enable security measures defined in the Flash Descriptor. A aPP_F1/1252_SFRM Gpp_Gs/SD_CLK o
1 ; Dllgabltai Fll)ash Descr!ljp::)_rhSzcu_my(ovemdeI). Tlrlus strap A GPP_F0/I12S2_SCLK PP_G7/SD_WP
should only be asserted high during external pull-up in GPP_F2/1252_TXD
i i ONL AR GrpFanasy RXD GPP_A17/SD_PWR_EN#/ISH_GP7 ﬁg @ s1oz@ @ kele
GPP_A16/SD_1P8_SEL “le “le “le “le "
BOARD_ID10 H5 AB7  SD_RCOMP o oo o 90 =0
BOARDIDY 57| GPP_D19/DMIC_CLKO SD_RCOMP & &Ko &Ko X &y
GPP_D20/DMIC_DATAO & & & <4 &4
For EMI N 13 - &5 & &5 & &
or HDA_SDINO % GPP_D17/DMIC_CLK1 opp_F23 | RC49 ~E ~E I ~1E ~8
GPP_D18/DMIC_DATA1 200, 0402 1% BOARD_ID6 -
PCH_BEEP - -
43 PCH_BEEP < — AW GPP_B14/SPKR BOARD 10!
1 cer N BOARDID!
10P_0201_50V8F BOARDIDTO
EMC_NS@ SKYLAKE-U_BGA1356 o
REV=1 P @ @ 3106@ @ NKBL@
Tl "l "l Tl e
] 0 ] ] ]
& &K X o &
)
+avs &5 &5 &5 2o &5
9, _HDA_SDOUT X X g ~fE g
43 HDA_SDOUT_AUDIO - ;gjg 1‘ 2 33 %gzss/f — u ~ ~ N ~
44 ME_FLASH RC14__ 1 @ ~ 2 2.2K 0402 5% _ PCH BEEP
Board ID | Description Stuff R
Pefault [hen
Pin Name|Strap Description | Configuration alue  [Sampled 000 gig‘;ug%/%bkcmm rc1635 nC1640
s
Tnternal PD
o = Disable “ Top Swap” Hynix 8Gb
SPKR / [fop Swap mode. mefault)p % 0 Rising edge 010 | 2133 MT/s [RC1634 RC1632 RC1640
PP_B14 [Override 1 = Enable “ Top Swap” of PCH_PWROK 5 o
- - icron
ode . 100 | 2133 MT/s [RC1631 RC1635 RC1640
[[nternal PD
= Disable “ No Reboot” 110 | Reserved  [RC1631 RC1632 RC1640
/SPIOJII(S)SI o Reboot hode.  (Default) % . kising edge }?Ea%]m TR
GPP B . R " isi .1, o
- g nabte T No Reboot lof PCH_PWROK 001 | 2400 MT/s [RC1634 RC1635 RC1639
Hynix 8Gb
011 | 2400 MT/s [RC1634 RC1632 RC1639
Internal PD Micron 8Gb
0 = SPI (Default) 101 | 2400 MT/s [RC1631 RC1635 RC1639
[GSPI1_MOSIBoot BIOS h - LpC * Rising edge
/GPP_B22 |strap Bit 0 of PCH_PWROK
- b - 111 | Reserved  [RC1631 RC1632 RC1639
0 310G RC1636
[Board _1D8
1 5102 RC1633
0 Non-KBL RC1652
[Board 1D1Q)
1 KBL RC1651
Security Classification | LC Future Center Secret Data Title
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UCTH SKL_ULT

SSIC / USB3
e USES 1 RXN [-H8 ey USB30_RX_N1 41
H13 USB3_1_RXP USB30_RX_P1 41 LEFT USB (3.0)
G151 PCIE1T_RXN/USB3_5_RXN USB3_1_TXN USB30_TX_N1 41
517 PCIE1_RXP/USB3_5_RXP USB3_1_TXP USB30_TX_P1 41
Mi PCIE1_TXN/USB3_5_TXN
PCIE1_TXP/USB3 5_TXP USB3_2_RXN/SSIC_1_RXN USB30_RX_N2 45 . .
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SYSTEM POWER MANAGEMENT
T11
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N15x GPIO
Performance Mode PO TDP at Tj = 102 C* (DDR3)
GPIO /o ACTIVE Function Description
FBVDDQ PCI Express| /0 and Other
GPU Mem NVCLK FBVDD éGPU+Mem) I1.05V) PLLVDD
GPIOO ouTt - FB Enable for GC6 2.0 (4) (1,5) IMCLK NVVDD (1.35V) 1.35V) 6) (1.05V) (3.3v)
Products W) W) MHz] (V) (A) W) (A) W) (A) W) mA)| (W] mA)| (W] mA)| (W]
GPIO1 ouT NIA (W) (W) (MHz) [ (V) [ (A) [ (W) | (A) [ (W) | (A) | (W) [ (mA)] (W) (mA)[ (W) | (mA)] (W) N
GPI02 out N/A :‘215‘[3(“ TBD | TBD | TBD TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD | TBD TBD | TBD | TBD | TBD
DDR3
GPIO3 ouTt N/A
GPIO4 ouTt N/A
GPIO5 ouT N/A GPU power sequencing---3V3_MAIN_EN
GPIO6 IN - GPU wake signal for GC6 2.0
GPIO7 ouTt N/A [
GPIO8 1o - System side PCle reset Monitor
GPIO9 o N/A 2.2K Pull-up .
N15x Multi-level Straps
GPIO10 ouTt N/A
GPIO11 ouT - GPU Core VDD PWM control signal
GPIO12 IN AC Power Detect Input (10K pull High)
N Physical N , Togical Togical Togical Togical
GPIO13 ouT - Phase Shedding Strapping pin | Power Rail Strapping Bit3 Strapping Bit2 Strapping Bitl Strapping Bit0
RCMisCLK SOR3_EXPOSED SOR2_EXPOSED SOR1_EXPOSED SORO_EXPOSED c
GPIO14 IN N/A ROM_ST RAM_CFG(3 RAM_CFG(2 RAM_CFG[1]
GPIO15 IN N/A ROM_SO DEVID_SEL PCIE_CFG SMB_ALT_ADDR _DEVICE
STRAPO Reserved (keep pull-up and pull-down footprint and stuff 50Kohm pull-up)
GPIO16 N/A b ° ° L ° °
STRAP1L
STRAP2
GPIO17 IN NiA s Reserved (keep pull-up and pull-down footprint and not stuff by default)
GPIO18 IN N/A STRATT
GPIO19 IN N/A
GPI1020 N/A SMBUS ALT ADDR N
GPI1021 ouT GPU PCle self-reset control 0 OX9E (Default)
OVERT ouT Active Low Thermal Catastrophic Over Temperature 1 0x9C (Multi-GPU usage)
N15V-GM Power Sequence
; N15x Binary Straps .
+3VG_AON { Other Power rail
+VGA_CORE ;
- +3VG_AON _
B Physical P R Strap Mappin
: in| Power Rail | Strap Maj
+1.35VGS Strapping pin p Mapping
ROM_SCLK +3VGS SMB_ALT_ADDR
ROM_SI SUB_VENDOR
+1.05VS_VGA = =
- ROM_S0 VGA_DEVICE
STRAPO
La thin lons STRAP1L M
a1l power rail ramp up time should be larger than d0us 2 rlier than NVDD and FBVDDQ
STRAPZ
STRAP3
STRAPA +3VGs PCIE MAX_SPEE(
N15S-GT Power Sequence
+3VG_AON
+VGA_CORE
A
“wvoD >0
+1.05VS_VGA
+1.35VGS
TPER VDD 50
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20 mils spacing to other signals /planes

+FBA_VREFCAQ M8 E: FBA D1
25 +FBA_VREFCAQ i F7 ——FBADS
25 +FBA_VREFDQO — Fg —FBA DO
FBA_CMD9 N3 FBAD
= 22 FEAD:
——FBACMDTO—p3 | FBADY
——FBACMDTS— N2 | G2 FEADS
BA_CMD26 P8 H7 BAD
BA_CNMD22 P2
T TBACMDZI _Re
——FBACMDS Ry | FBA_D25
———FBACHDE— T3 | FEAD3T
———FBACMDZS ™ R3 | FBA_DZT
———FBACNDZE 7| A FEA-D30
T FBACMDI R7 | TBA_D26
—reremor—hr] FEAD Group3
—feACMoT— 73 EA
BACMDTZ 17 A3 BADZY
+1.35VGS
FBA_CMD29 o
BA_CMD30 M3
FBA_CLKO 7
2425 FBA_CLKO K7
2425 FBA_CLKO# K9
2425 FBA_CKE_L =
FBA_ODT_L K
2425 FBA_ODT L T8 LA [®
24 FBA_CS1# L e ¥
24252628 FBA_RAS# e i
24252628 FBA_CAS# - 51
FBADQSO  F3
TEADESS ¢y
FBA_DOMO g7
FBA_DQS#0 g3
B7
FBA_RST#
24,2526,28 FBA_RST# > 12
1 2_RV142 L8
243_0402_1%
RANKB@
J1
jomn
J9
o
oA
jomia
+135VGS  UV4 SIDE +1.35VGS
For RF
¢ [ ¢ ¢
3 5 3 =i 5 5 b1
z E z . E E b
x x x x x 3
e g Fi2 1€ g Fig &2
I < ) 8 =g g
g g 8 g g g g
928, o285 28 28 28 28 of2 3
g*2 52 g’ g’ gfS g2 g g
=3 5 3 S 2 52 S 2 S 2 5 8
3| 3| 3| 3| 3| 3| 3|

e > FBA_D[0.63]  24,25,26.28

— FBA_CMDI[30..0] 24,2526,28
e > FBA_DQM(7..0]  24,25,26,28
e > FBA_DQS[7.0]  24,25.26.28
e—__> FBA_DQS#[7.0]  24,2526.28
10
+FBA_VREFCAQ M8 E: FBA_D13
—FBAVREFDOO—p51 | VREFCA DQLO f-F7—FBADTT
VREFDQ DQLY Fg7—FBA DT
FBA_CMD9 DAL2 | Lame
= o] a0 paLs [ra—srcor Groupl
FerCMDTo——p3| A1 DQL4 f-rg—F8AD:
FEATCHDT N2 | A2 DQLS |5y —FBA D
FBA_CND: P | A3 DQL6 |7 FBA DT
FEA-CD: 55| A4 paL7 f—m——
FBA_CVMDZTRg | AS
FEA-CD: Ro| A6 p7  FBA D22
FBACMD! 5| A7 DQUO f-cg—F8A Dt
FBA-CMD: en pQut f-gg—reno
FBA_CND: T DQU2 [-G—FBADTe G 2
FBACNMDT Ry | AT0/AP DQU3 |-37—F8AD20 roup.
FBACMD s I3 DQUA [-a—FBA DT
FEA_CMD T3] A12/BC DQUS |-g5—Fsrcp2t—
FEACIMDT 7 A13 DQUS f-a3—FBA DT .
n pau7 [PAE———— CMD mapping mod Mode E
+1.35VGS
FBACHD®  yo Rank0 Rankl
R Sl Address 31 | 32..63 0..31 ] 32..63
BAZ FBx_CMDO ODT_L ODT_L
rBACKO g FBx_CMDL CS1#_L
———FBACtKO K7 |
et & FBx_CMD2 CS0¥_L
CKE FBx_CMD3 CKE L CKE L
FBA_ODT_L
roncori— < oor FBx_CMD4 A9 A9 ALl A11
AR el [T FBx_CMD5 26 &6 a7 &7
FBA %5 RAS X
s ey FBx_CMD6 A3 A3 BAL BAl
rmaoos gl FBx_CMD7 A0 20 Al2 A12
FBADOSZ——(7 | >
(2 ey FBx_CMDB A8 A8 A8 A8
oo g ] FBx_CMD9 Al2 Al2 A0 R0
FBA_DOMZ D3 |
= N i FBx_CMD10 | AL AL A2 A2
smoasn o | FBx_CMDIL | RASF RASH RASH RASH
87| B85 FBx_CMD12 | AL3 A13 Al4 A14
FBx_CMD13 | BAL BAL A3 A3
_FEARSTE T2 FBx_CMD14 AL4 A1d A13 A13
FBx_CMD15 | CASH CASH CAS? CASH
FBx_CMD16 ODT_H ODT_H
RV143 FBx_CMD17 CS1¥_H
243_0402_1% — —
RANKB FBx_CMD18 CSO0¥_H
FBx_CMD19 CKE_H CKE_H
FBx_CMD20 | RST RST RST RST
FBx_CMD2L | A7 A7 A6 3
FBx_CMD22 | Ad A4 AS A5
FBx_CMD23 | ALL ALl A9 A9
FBx_CMD24 | A2 A2 Al AL
FBx_CMD25 | ALD 210 WEF WEF
FBx_CMD26 | A5 A5 Y A4
FBx_CMD27 | BAZ2 BAZ
FBx_CMD28 | WEF WEF A10 A10
FBx_CMD29 | BAO BAO BAOD BAO
FBx_CMD30 BAZ BAZ
+135VGS  yv3 SIDE +1.35VGS
For RF
E
8 8 8 8 8 Ei
EIEE « 2y 3 2z
&g e Fig g g Ehg I
o o=r =3 =3 =5 = K
H28 o2& 28 28 23 2% w23
< O < =~ CETI- - LT ) Ey
SIS 35S 32 32 32 32 s 8
3| 3| 3| 3| 3| 3| 3|
Security Classification | LC Future Center Secret Data Title
Issued Date [ 2015/08/20 | Deciphered Date | 2016/08/20 N16X_DDR3_Rank1_[31:0]
S SHEET OF ENGNEERING DRAWING IS THE PROPRIETARY PROPERTY OF L. FUTURE GENTER AND CONTANS CONFDENTAL S Toe N
BEPARTMENT EXCEPT AS AUTHORIZED B LG FUTURE CENTER NEMER THIS SHEET NOR THE IFORMATION T GONTANS cG41
AT BE USED 5Y O DISCLOSED 10 ANY THID PARTY WITHOUT PRIGR WRITTEN GONSENT OF LG FUTURE CENTER
Date: EuEai. !uE{ 14,2016 [Sheet 27
T

I 2 T




at least 16 mils width(optimal)
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vesa FBx_CMD22 | A4 Al A5 A5
96-BALL —
FBx_CMD23 | ALL ALL A9 A9
4W4G1646B-HC11_FBGAS —
e FBx_CMD24 | A2 A2 AL AL
FBx_CMD25 | ALO AL0 WEF WEF
FBx_CMD26 | A5 A5 Al Y
FBx_CMD27 | BAZ BAZ
FBx_CMD28 | WEF WEF A10 A10
FBx_CMD29 | BAO BAO BAO BAO
FBx_CMD30 BA2 BAZ
+1.35VGS +1.35VGS  yVv5 SIDE +1.35VGS
For RF
3 5 8 8 8 5 b
5 2. 2. 2« FH . 2. « S
@1 g g1e e e gg e 1€ #1 g
8 & & & g & g g
o ol o] < < © © o
g g g g g g g g
2% 825 o929 428 23 23 28 o2
O oL ° g © o — [< o o o ©
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Physical Logical Logical Logical Logical
3VG AON Strapping pin | Power Rail Strapping Bit3 Strapping Bit2 Strapping Bitl Strapping Bit0
7 ROM_SCLK +3VGS SOR3_EXPOSED SORZ_EXPOSED SORI_EXPOSED SOR0_EXPOSED
ROM_ST +3VGS RAM_CFG[3] RAM_CFG(2] RAM_CFG(1] RAM_CFG(0]
o o N N o ROM_SO +3VGS DEVID_SEL PCIE_CFG SMB_ALT_ADDR VGA_DEVICE
Rv148 RV147 RV148 RV149 RV150 STRAPO +3VGS) Reserved (keep pull-up and pull-down footprint and stuff 50Kohm pull-up)
49.9K 0402 1% 4.99K_0402_1% 24.9K_0402_1% 4.99K_0402_1% 45.3K_0402_1%
OPT@ @ @ @ @ STRAP1 +3VGS
Al . | i | | STRAPZ ves R d (ki 11 d 11l-d foot; t d t stuff by default)
eserved (keep pull-up and pull-down footprint and not stu efau
5 Shabr A STRAP3 T3S PP P P e Y
5 STabs - STRAP4 +3VGS
21 STRAPA o
o o o o o Pul-p © DEVID_ SEL
RV151 RV152 RV153 RV154 RV155 Resistor Values +3VGS Pull-down to Gnd
45.3K_0402_1% 4.99K_0402_1% 15K_0402_1% 4.99K_0402_1% 45.3K_0402_1% 0 (Default)
€] ] @ €] @ 4.99K 1000 0000
- . . . " 10K 1001 0001 1
15K 1010 0010
<~ 20K 1011 0011 PCIE CFG
24.9K 1100 0100
0 (Default)
30.1K 1101 0101
34.8K 1110 0110 1
+3VGS 45.3K 1111 0111
SMBUS_ALT_ADDR
X76 | o ol ol 0 0x9E (Default)
RV156 RV157 RV158
4.99K_0402_1% 4.99K_0402_1% 4.99K_0402_1% 1 0x9C (Multi-GPU usage)
@ @ @
VGA DEVICE
21 ROM_SI S
21 ROM_SO e N 0 3D Device (Class Code 302h
21 ROM_SCLK
ol ol ol 1 VGA Device (Default)
RV159 RV160 RV161
20K_0402_1% 4.99K_0402_1% 4.99K_0402_1%
@ oPT@ oPT@
L
7
GPU Configuration FB Memory (DDR3L) ROM_SI ROM_SO ROM_SCLK STRAPO STRAP1 STRAP2 STRAP3 STRAP4 VRAM X76 P/N VRAM Q'ty VRAM P/N
K4W4G1646E-BC1A 0x1
g X7610212201 4
900MHz | 256M x 16 PD 10K Samsung SA000063F20
H5TC4G63CFR-NOC 0x2 X7610212001 8
Single-Rank Hynix
900MHzZ 256M x 16 PD 15K
X7610212202 4
s MT41J256M16LY-091G:N 0x6 Hynix SA00007DU10
icron
900MHz | 256M x 16 PD 34.8K X7610212101 8
N16S-GTR PD 4.99K PD 4.99K PU 49.9K Un-stuff Un-stuff Un-stuff Un-stuff
N16V-GMR1 KAWAGL646E-BC1A 0xF
Samsung X7610212203 4
900MHz | 256M x 16 PU 45.3K Micron SA00007QJ00
| H5TC4G63CFR-NOC 0xE N/A 8
Dual-Rank Hynix
900MHz | 256M x 16 PU 34.8K
. MT41J256M16LY-091G:N 0xA
Micron
900MHz | 256M x 16 PU 15K
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5 CARD_3V3 SP12 —
N SCREG SDREG SP11 [Ha—x SD_CMD_R
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EMC@
SD_GIK R Rw8 1 2 00402 5% SD_CLK Close to Connector
1 CWi2 1 || 2_5.6P 0402 50v8-D .
1T D
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o
x
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o
g | ow
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g
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9 USB30_TX N3

0.1u_0201_10V6K

+5VS_CMOS_R

cin
1U_0402_10V6K
(i)

33 CMOS_ON#

+avs
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0.1u_0201_10V6K
c1121
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.
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e

30_FR

% -
2 R319
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o2 S @
B

oo USRI
™
o Sem
@ T g1 UsEo .
e
e ;
o
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)
u TX_P3 R312 1 2 00201 5%
e A2 Lo

USBI0 RX P3  pars 1

USB30_RX_P3_U_R

USB30_RX_P3_R

TQFNZA_aXa

TXPIR et
SBSARRats
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USB30_TX_C_P3 1

SB30_TX_P3_U R99 1 30¢
R0 1

22 USBIORXP3C C11221 || 2 01u 0201 tovek USBIORX P3 e i o (DN
23 CT123 1| [ 2 0.1u 0201 T0VeK o0 Rris——<

0201 5%  USB30RX P3UR

+5VS_CMOS

+avs

Baualizer control and program for chamel A

|

:

8 D_FR

B T am—
USB0TXRLUR g5 orttst 1] 2 oozt tovex  USEBTECED mary 4 3 Usw R
CT16 1 2 0.1u_0207_T0VE 2 00402 5% BI_TX RN
w:‘ ’ﬂ“«%\:r) .

0 0402 5%  USB30_RX R P3

a 0402 5%

3343 DMIC_CLK Dte-DATA
3343 DMIC_DATA RS20 1 2 00102 84

USB30_TX_R_P3

USB30_TX_C_N3 4

USB30_TX_R_N3

USB30_RX_R_P3

USB30_RX_R N3

+3vs Internally p down at ~150K
+3vs 3.3V to! ternall: down at ~150K
W 20768 decemphasis
AR W HL program \ E6 for "hann 1 S up to 4.5dB
e s
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+3VS

+3VS_TPM

PM4
0.1u_0201_10V6K
TPM@

CTPM1
10U_0603_6.3V6M

g
2 TPM@ 2
TPM
+3VS_TPM
UTPM1 TPM@ Q
% NC_1 VDD3 30 T
%3 mg% VbD1 Reserve for Nationz TPM
RTPM12 7 -~ [ 28 RTPM2_1_TP! 2 47K 0402 5%
PP LPCPD# (55— SERRO-ATH 2 — P 0 04
6 NG 4 SEE‘ARD% 26 TPC_ADU_TPM RTPI 0 04 SEPRCIRQDOI?M
i %—g| NC._: 3 TPC_ADT_TPM RTP 00 X s
Reserve for Nationz TPM % 3 | \c77 LAD' 55— TPC-FRAMER TPM—R1H, oo LPC_AD1 7.44
4 LFRAME# 55— EPCADZ-TPHH s oo LPC_FRAME# 7,44
771 GND_1 LAD2 [~{7—TPC_ADS_TPM RTPM10 0_040; LPC_AD2 7,44
+3VALW 8| GND_2 LAD3 LPC_AD3 7,44
GND_3 oo 4 |2 D +3VS_TPM
RTPMI1_1 XENG. 2 S ncs LCTK |2 < JCLK_PCLTPM 7
- X—{ NC_6 VDD2 [—75— TPM _CLKRUNF RTPM13 1 2
Add For Nuvoton TPM jomin v CHRONE O >PM_CLKRUN# 7
»—— NC_ f————<__|PLT_RST# 11,20,37,40,44
NC_10 LRESET# - - Reserve for Nuvoton TPM
Z32H320TC-LPC-T28-LT1_TSSOP28 RTPM4

0_0402_5%
TPM@

3

I

2

Nationz TPM Nuvoton TPM
RTPM2 Stuff NC
RTPM12 Stuff NC
RTPM11 NC Stuff
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LCD POWER CIRCUIT CMOS Camera

+3Vs +3vS Need short +3VS_CMOS_R
+LCDVDD +LCDVDD_CON J
1 2
Us .
508 our R263 1 @ 2 W=40 mils JUMP_43X39
1 oo |2 0_0805_5% +3VS_CMOS
PCH_ENVDD " g e & 3 LP2301ALTIG_SOT23-3
0.10_0201_toveK - “en  ocs [Px '8 ‘e 3 ¥ 1@ W=40mils
- SY6288C20AAC_SOT23-5 o 5 o | 2
g 8 3 1 913
23 27 o c5 & = c4
U5 EN PIN VIH MIN 1.5V S 2 8§ = 3 0.1u_0201_10V6K 5 10U_0603_6.3V6M
. SIS =
5 3 O e, 8 @
CMOS_ON# R5 1 R@du 2 °| 2
PCH_ENVDD F o0 02.5% 1 g
4 PCH_ENVDD co c10
0.01U_0201_25V6-K J’um,ozm,mvsx
EMC_NS| @
100K_0402_5% 2
For EMI
Close to RS
CMOS_ON# +3VS
8 PCH_CMOS_ON# — CMOS_ON# 31
+3VS 9
44 EC_CMOS_ON# 0 0402 5% EMI request
R8 R9
100K_0402_1% > 100K_0402_1% DMIC_CLK DISPOFF# INVT_PWM
R10
PCH_ENBKL  R11 1 4.7K_0402_5% @ @ 3 X X
@ 3 9@ 15 913
o |'8 2 |'8 2 '8
EDP_AUX ° 5 i‘ i i‘ il
DISPOFF V20B+ +LEDVDD 8 S 3
44 BKOFF# SROPTE S " es g 28 z 2§
2A 80 mil 5 8 g 8 28
4 PCH_ENBKL R13 RIS ¥ <
é 100K_0402_1% > 100K_0402_1%
R16 B
100K_0402_5% ﬁ‘ @ @
S
8
| S
3 =)
= = +LEDVDD
9 S L
+3VS
CPU_EDP_TX0+ EDP_TX0+
EMI Request 4 CPU EDP TX0+ CPUSOP_TX0* c19 1 ]| 2 04u 0201 foveK  EDP_TXO*
o 4 GPUEDFTXO. B TEDP_ Ci6_1 H 20.1u_0201_10V6K =
R18 CPU_EDP_TX1+ cq7 1 2 0.1u_0201_10veK _ EDP_TX1+
0 4 CPU_EDP_TX1+ CPU_EDP_TXT= EDP_TXT-
g,moz,m 4 GPUEDPTXI- B TEDP_ C18 1 ][ 2 0.1u_0201_10V6K —
CPU_EDP_AUX 20 1 0.1u_0201_10V6K EDP_AUX
N : g;g*égg*:g;# PO_FDP_AU. c21_1 2 013 0201_10V6K FOP_ROXF
R19 1 @ 2 00402 5% INVT_PWM —EDr [
4 PCH_EDP_PWM > DISPOFFH
- INVT_PWM
R20
100K_0402_5% +3Vs
Rt 1 , 4 CPUEDPHPD <
~ 7
1 0_040275% W=60mil +LCDVDD_CON 1
EMC_NS@ C22 =60mils +3VS
680P_0402_50V7K 3143 DMIC_DATA
31,43 DMIC_CLK
R182 1 @ 2 0 0402 5% USB20_P4 R
9 USB20_P4 e —
9 USB20 N4 T;\EZ ér\% 2 00402 5% =
- T W=a0mil
Touch Screen o |'
.047U_0201:6.3V6K DRAPH_FC5AF301-3181H
EMC_NS@ ME@
+5VS +5VS_TS
T R26 1 @ 2 00402 5% st EMI request
C25 l 1
0.1u_0201_10V6K 1
- - 9/ TS_RS 2 GND1
e |, 44 ECTS.ON [ R28 1 @ 2 0 0402 5% | B .
o USB20 N6 R23 1 o@ 2 00402 5% USB20_N6_CONN g GND2
! 5, USBZ0-P5_CONN
9 USB20_P6 R4 1 oy 2 00402 5% Po_ 8
CVILU_CT1806M2HRO-NH For EMI
ME|
@ USB20_N4 2 USB20_N4_R
Touch Screen
USB20_P4 USB2
EXCZ4CHI00U_4P
USB20_P6_CONN
USB20_N6_CONN
L1s +5VS_TS © ~
USB20_P6 1 2 USB20_P6_CONN
| D2
USB20_N6 4 3 USB20_N6_CONN
EXCZ4CHI00U_4P
EMC_NS L D1
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L2 EMC EMC_NS@
HDMI_CLK-_C 2 HDMI_CLK-_CON 102
C26 ﬁ‘ |k3.aP,0402,50vs—c
HDMI_CLK+_C 3 HDMI_CLK+_CON | fuGhse
C27 | 3.3P_0402_50V8-C
EXC24CH900U_4P
+3VS
[
HDMI_TX0-_C 2 HDMI_TX0-_CON 1 F‘MCZ*NS@
C28 || 3.3P_0402_50V8-C
EMC_NS@
HDMI_TX0+_C 3 HDMI_TX0+_CON 1] 7
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EXC24CH900U_4P 03
HDMI_DET 4 9 HDMI_DET
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T 3
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HDMI_CLK+_C R30 1 2 470 0402 5% +5VS F1
+3VS 1 1 1 2
HDMI_TX0- C R31 1 2470 0402 5% o N
£ 491D_SOT23-3 0.5A_6V_1206L050YRHF
HDMI_TX0+_C R32 1 2 470 0402 5% @
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