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NV (N15V-GM/N155-GT)
GB2B-64 Package

HP&Mic Combo Conn.

. USB Board

ITE IT8586E-LQFP
ge 44

Pa

PCI-Express
- ¢ Por Memory BUS (DDR3L
Foe 2.2 o | g dxGen2 a| o o (OPRD 1 DDR3L-SO-DIMM X2
VRAM 256/128*16 Page 1415
DDR3L*8 4GB/2GB/1GB 1.35V DDRSL 1600 MT/s UP TO 8G x 2
age 24~
HDMI
HDMI Conn. i< USB Left
e USB 3.0 1x USB 3.0 Portl
USB 2.0 Portl
DPx2 L USB 2.0 2.
VGA Conn. DP to VGA ]< wpeme .
Page 36 Page 35 Parade PS8613 In te l MCP USB 2.0 Port2 Page 41
~DP Comn < eDP x2 Lane
USB2.0 1x USB 2.0 1x Touch Screen
Int. Camuesgi _— Page 33 USB2.0 Port4
: Haswell U 15W/
Int. MIC Conn. Broadwell U 15W
e el s e s .................................................
USB2.0 1x USB Right :
USB2.0 Port0
SATA HDD SATA Gen3 :
Page 42 SATA Port0 USB2.0 1x :
BGA-1168 Cardreader Realtek :
RTS5170 :
SATA ODD SATA Genl 40mm*24mm USB2.0 Port3 USB Board &
Page 42 SATAPort1y R R leeeccecceccecceccscctscecceccecccccsscscesctscsssscssscsscesces
TAN Realtek p— WEANGRT
MRTLBHIGUL 16 Pele Ix Pele Ix e P
RTL8106EUL (10M/100M) Page40  USB20Poris ;
Page 37 PCle Port3 i Sub-board ( for 14")
HD Audio SPI BUS SPI ROM i
Page 3-13 8MB Page 07 POWER BOARD
SPI ROM 4MB
Codec PR Corm Jor reserve USB Board
Conexant CX20752 Page 07
Page 43
| EC

 Sub-board ( for 15")

POWER BOARD

| usB Board
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Voltage Rails (O -->Means ON , X --> Means OFF )

SIGNAL
+5Vs STATE \SLP_S1#|SLP_S3#|SLP_S4# |SLP_S5#| +VALW +V +VS Clock
+3VS
Power Plane +1.5Vs Full ON HIGH HIGH HIGH HIGH ON ON ON ON
+1.35Vs S1(Power On Suspend) Low HIGH HIGH HIGH ON ON ON LOW
+1.05Vs
S3 (Suspend to RAM) Low Low HIGH HIGH ON ON OFF OFF
+3VALW +0.675VS )
B+ +3 VALW_PCH CPU_CORE S4 (Suspend to Disk) LOW LOW LOW HIGH ON OFF OFF OFF
+1.35V
+5VALW 3 5 S5 (Soft OFF) LOwW Low Low LOow ON OFF OFF OFF
+VGA_CORE
State +3vas
+1.8VGS
+1.35VGS
+0. 95ves USB Port Table BOM Structure Table
UsB 2.0 USB 3.0 BOM Structure BTO Item
EHCI1 XHCI
@ Not stuff
S0 0] 0] 0] 0] 0] 0 | USB Port (Right Side) e For 14" part
R R 15@ For 15" part
1 | USB Portl (Left Side) | 1 | USB Portl (Left Side) T00M® 100N TAN Pazt
S3 0] 0] 0] 0] X 2 | USB Port2 (Left Side) | 2 GIcae GIGA TAN Part
~ OPT@ Discrete GPU SKU part
S3 3 Cardreader N15SGT@ For N15S-GT GPU part
F 15V-GM
Battery only o 0 0 o X 4 | TOUCH PANEL 4 Ni5veMe oF WISV-GN part
GCh@ GC62.0 support part
5 | Camera RANKA@ For VRAM RankA part
S5 S4/AC Only o} 0 0 X X 6 | NGFF(WLAN) RANKB@ For VRAM RankB part
UMA@ UMA SKU part
7 TS@ For support touch panel sku part
55 o4 o X X X X AOAC® AOAC support part
Battery only ME@ ME part (connector, hole)
S5 5S4
AC & Battery X X X X X
don't exist
PCIE PORT LIST
SMBUS Control Table Port Device
WLAN Thermal PCH TP 1
SOURCE VGA BATT |178586E | SoDIMM | wimax | Senmsor Module | charger 2
3 LAN
EC_SMB CK1 IT8586E \v4 ﬁrl . WLAN
EC_SMB_DA1 +3VALW X v +3VALW X X X X X \4 _6v Discrete GPU
EC_SMB_CK2 IT8586E v v \4 v
EC_SMB _DA2 +3VS +3VGS X +3VSs X X X X
L ] +3Vs [r3VALW_PCH|
PCH_SMB_CLK PCH
\4 v 14
PCH_SMB_DATA | +3VALW_PCH X X X +3VS +3Vs X -3VALW_PCH| X X
Device Address
Device Device Address DDR DIMMA 1010 000Xb
Smart Battery 0X16 Thermal Sensor NCT7718W 1001_100xb DDR DIMMB 1010 010Xb
Charger 0001 0010 b VGA 0x41(default) Wian Rsvd
PCH need to update
Security Classification | LC Future Center Secret Data Title
Issued Date [ 2013/08/08 Deciphered Date 2013/08/05 Notes List
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF LC FUTURE CENTER. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF RgpSize | Document Number ev
DEPARTMENT EXCEPT AS AUTHORIZED BY LC FUTURE CENTER NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS Custm ACL UA 10
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF LC FUTURE CENTER.
‘ ‘Dame: Thursday, Decermber 26, 2013 [Sheet 3 of 50
A B T ) 3




uctA HSW_ULT_DDRSL

X2- C5: C45 CPU_EDP_TXO0-
HOMI D2 34 HDMI_TX2- - o S22 DDIL_TXNO EDP_TXNO 57— ChU o6 o CPU_EDP_TX0- 33
34 HDMI_TX2+ - - DDIL_TXPO EDP_TXPO - CPU_EDP_TX0+ 33
° 34 HDMI_TX1- X B58 Adi__CPU EDP_TX1 CPU_EDP_TX1- 33
HDMI D1 bot HDMITXL H X1+ 58 | DDIL_TXN1 EDP_TXN1 ["B27CPU_EDP_TX1+ )_EDP_
LTX1+ o 55| DDIL_TXPL EDP_TXP1 CPU_EDP_TX1+ 3
34 HDMI_TX0- DDIZ_TXN2
L X0+ AS5 o A7
HOMI DO % rowox oIk AT Boi-rae £on P i
HDMI CLK 34 HDMI_CLK+ DDI1_TXP3 ool Eop EDP_TXN3 :%,9
35 VGA_TX0- VGA TXO- S5L 1 hpi2_TxNo EOPTXPS
. VGA_TX0F C50 - A4S CPU EDP AUX:# +VCCIOA OUT  4+VCCIOA OUT & EDP_COMP :
DP TO VGA Converter 3 et VGA_TX1- 53 | DDIZTXPO EDP_AUXN 7845 CpU_EDP_AUX CRUEDP AU > Trace Width: 20mil
35 VGA_TX1- VAT Boa—| DDI2_TXNL EDP_AUXP CPU_EDP_AUX 33 Trace Wt
3 VGA_TX1+ cag | DDI2_TXP1 D20 EDP_COMP RC1 1 2 24.9 0402 1% pace: 25mi .
B! DDI2_TXN2 EDP_RCOMP (273 [Ch BKLT CTRLR_Rez 1 3@ 2 0 0402 5% Max length: 100mil
AR5 DDIZ_TXP2 EDP_DISP_UTIL ON2 ORI S invT_PwM 33
B3| DDI2_TXN3
DDIZ_TXP3
10F 19
FASWELL-ULT-DORAL_BGATIES
+avs
RPC19
DDPC_CLK 1 8
DDPC _DATA 2 7
DDPB_CLK 3 6
e HSW_ULT_DDR3L BOPE DATA i <
c 2.2K 0804_8P4R_5%
PCH EDP_ PWM B8 B9 DDPB_CLK DDPx_CTRLDATA
33 PCH_EDP_PWM EDP_BKLCTL DDPB_CTRLCLK DDPB_CLK 4 - .
33 PCH_ENBKL B N A% | EDP_BKLEN  op scsann DDPB_CTRLDATA [S9—D0C2 DATA DDPB_DATA 34 The signal has a weak internal pull-down.
33 PCH_ENVDD EDP_VDDEN DDPC_CTRLCLK (51T pppc DATA % H  Portis detected.
DDPC_CTRLDATA L  Portis not detected.
PCI_PIRQA# _—_—
; PIRQAIGPIOT7
£ E}gg%; Kol FIRQBIGPIOTS ooPE AU FSS o auxe
e PIRODH PIRQC/GPIOT9 TR v DDPC_AUXN [-ge— 288 > vea auxe 35
PIRQD/GPIO80 DDPB_AUXP
@PAD 1) @+t AD4d] oME PCE DDPC_AUXP %O VGA_AUX 35
-» 9 BOARD_ID3 BopRD 103 27 Gpioss
19 GPIO52 E R N
PXS PWREN RC7 1 , QPT@2 1K 0402 5% PXS_PWREN R 3 C8 _ HDMI_HPD
2158 PXS_PWREN 8 PXS RST# ___RC8 1 gf;gz 0_0402_5% PXS_RST# R R5 | GPIO54 DDPB_HPD "3g—VGA 1iPD. HDM_HPD 34
9 PXS_RST# GPIO53 4 | GPIO51 DDPC_HPD [pg EDP_HPD VGA_HPD s
19 GPIOS3 < ——"——————————" GPIO53 EDP HPD[— —
o
cor 13 ?&3; 0402 5% After confirm with vendor, HPD
m VGA GATE# RC1701 Qc13 FASWELL-ULT-DOR3L_BGALIGE @ has mteljnal pull-down ~100K at
\_ 0_02026% 2N7002KW_SOT323-3 o PS8613, just reserve in case.
RC37 can be removed next phase
cco6 :
1U_0402_10V6-K if no issue.
e |
8
+avs +3vs
RCO o
+3vs 1M_0402_5%
@
RPC1 «
1 8 PCI_PIRQAY EDP_HPD @ 3 1 Qca . < CcPU_EDP_HPD 3
2 7 PCI_PIRQB# = =) i
3 5 PCI_PIRQC# 2N7002KW_SOT323-3
4 5 PCI_PIRQD#
— E
10K_0804_BP4R_5% RC13
100K_0402_5%
+3vs @
RC16 1 2 !
N15VGM@
RC10 1 2 10K 0402 5%  GPIOS2 0_0402_5%
RC11 1 2 10K 0402 5%  GPIOS3
RC4 1 2 10K 0402 5%  PXS PWREN R
RCIS 1 @ 2 10K 0402 5%  PXS RST# R
A
Reserve for NV GPU
RC27_1 @~ 2 10K 0402 5% __ GPIOS2
RC30 1 \@ A 2 10K 0402 5%  GPIOS3
RC17 2 @ . 1 100K 0402 5%  PXS PWREN R Security Classification | LC Future Center Secret Data Title
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ucis

HSW_ULT_DDR3L

+1.05V_VCCST
TC2 @ 1 PROC DETECT# D61 {——
@ Ll Do
- TC3 @ @ ¢ L CATERRY KoL, | PROC_DETECT misc
RC19 H_PECI N62 =m0 62 XDP_PRDY# PAD @
620408 1% 24 HopECI < >———HFECL  NG2 1 opy PRDY P62 Y0P PREQ! 79 It P
PE60__xbp TCLK PAD @
PROC_TCK ["Eg1—ypp TS T e 1 PDe@
, TAG PROC_TMS 7 >
5152 H_prOCHOTE [ > 560402 5% 1 2 RC20 H PROCHOT# R K63 pooerr N PROSTRAT pEY XD TRSTH ot Eﬁgg
PROC_TD! [Fg3—XDP 700 »@ 1co D0
PROC_TDO > TC10
+135V 1 2 RC21 CPU_PROCPWRGD _ C61
< T0K™6262 5% PROCPWRGD PWR
P %
B BPMIHO [ e »@ TCl1 Eﬁgg
BPM#1 =5 > TC12
RC22 1 THeL X 7 1S5 PAD @
470_0402_5% BPM#2 155 XDP_BPM3# T e 1o PAD@
SM_RCOMP_0 AUBO BPM#3 "9 XDP_BPMA# Y PAD @
M RCONMP 1 AV60 | SM_RCOMPO DORAL BPM#4 [Hes—XDP CI5 Lo e
o SM_RCOMP_2 AUGL | SM_RCOMP1 BPM5 760 XDp 79 11 PaD@
7y SM_RCOMP2 BPM#6 >
1415 CPU_DRAMRSTE <} RC23 1 2 0 04p2 5% CPU_DRAMRSTF R_AvIs | SMRCOMPZ_ BPMee [61__xoP Ve iy PAD@
- SM_PG_CNTLL AV61] SM_|
SM_PG_CNTL1
20F19
0.01U_0402_25V7K ASWELL-ULT-DDRAL_BGATIEE
, 001U_0402_
100 0402 1% 2 1 RC24 SM_RCOMP_2
121 0402 1% 2 1_RC25 _SM _RCOMP 1
+3VALW
200 0402 1% 2 1 RC26 SM _RCOMP_0O
: -
RC28
100K_0402_5%
o
> CPU_DRAMPG_CNTL 55
+1.35V
Ic +1.35V
Qci4 o
i‘v
MMBT3904WH_SOT323-! 1 QCs
5
RC31 1 2 0 0402 5% 2
SM_PG_CNTL1 |
R
CD1 PJA138K_SOT23-3 RD1 1 2 66.5 0402 1% DDRA ODTO
N 1U_0402_10V6-K 3 > DoRra_oDTO 1
RC29 @ DDR_ODT RD2 1 2 _66.5 0402 1% DDRA ODT1
10K_0402_5% 2 {_ > DDRA_ODTL 14
@ RD3 1 2 665 0402 1% DDRB ODTO
DDRB_ODTO 15
N —> _
RD4 1 . A, 2 6650402 1% DORB ODTL [ ppes opr s
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ueie HSW_ULT_DDRAL

14 DDRA_DQ[O..15]  <__w=y

B B
2|
X
3
e
o
>
=]
Q
=]

15 DDRB_DQ[0.15] <= —

|
:

54| SA_DQ30 DDR CHANNEL A

Al
14 DDRA_DQ[16..31] <__>w=y L

i S 0 S B R B

15 DDRB_DQ[16..31] <__w=y

- SA_DQ50
Lqég’; 45| SA_DQ51
021 AKA3 | SADQ52
Q22 AMag | SA_DQ53
023 AMaz | SADQ54
Q24 AMaG | SA_DQ55
025 AKaG | SADQS6
Q26 AMag | SA_DQ57
027 AKAY | SADQS8
Q25 AMag | SA_DQ59
020 AKAS | SA_DQ6O0
Q30 AM51_| SA_DQ61
031 AK51 | SA_DQ62

SA_DQ63

30F 19

SA_CLK#0
SA_CLKO
SA_CLK#1
SA_CLKL

SA_CKEO
SA_CKEL
SA_CKE2
SA_CKE3

SA_CS#0
SA_CS#1

SA_ODTO

SA_MA15

SA_DQSNO
SA_DQSNL
SA_DQSN2
SA_DQSN3
SA_DQSN4
SA_DQSN5
SA_DQSN6
SA_DQSN7

SA_DQSPO
SA_DQSPL
SA_DQSP2
SA_DQSP3
SA_DQSP4
SA_DQSPS
SA_DQSP6
SA_DQSP7

SM_VREF_CA
SM_VREF_DQO
SM_VREF_DQ1L

Aeg; DDRA_CLKO#
AW36 DDRA_CLKO
Y36 DDRA_CLK1#
DDRA_CLK1
2‘7[453 DDRA_CKEO
\Z¥3 DDRA_CKE1
43
AP33
DDRA_CS0#
I — i S
[ AP32 SA ODTO 1, g 1ci9 PAD@
2;\}344 DDRA_RAS#
034 DDRA_WE#
\_( DDRA_CAS#
AU3S DDRA_BS0#
DDRA_BS1#
DDRA_BS2#
A MA DDRA_MA[0..15]
A_MA
A_MA:
A_MA:
A_MA
A_MA:
A_MAC
A_MA
A_MA
A_MAC
A_MA
A_MA
|_Al A_MA
A A_MA’
[A A_MA:
AU42 A_MA1S
AJ61 A_DQSH0
ANG2 A SH1
AM58 B_DQS#0
AMSE5 B SH1
AV57 A_DQS#2
AV53 A SH3
AL43 B_DQS#2
AL48 B SH3
AJ62 A SO
AN61 A_DQS1
["ANSE B_DQSO
AN55 B_DQS1
[TAWST A_DQS2
AWS53 A_DQS3
AL4Z B S2
AL49 B_DQS3
A;ﬁ DDR_SM_VREFCA
APST DDR_SA_VREFDQ
DDR_SB_VREFDQ
SMVREF
WIDTH:20MIL
SPACING: 20MIL
DDRA_DOS#0..7]
=R O ) DDRA_DQSH0.7]
DDRA_DOSI0..7]
—R O ) DDRA DQS[0.7]

FASWELL-ULT DDRAL_BGATIES

14
14

14

14

14

HSW_ULT_DDRSL

14 DDRA_DQ[32.47] < wm o
2 Q§§ :v‘\gi SB_DQO SB_CK#0 Qmég DDRB_CLKO# 15
A D34 AY29 | SB_DQL SB_CKO [~ag3g. DDRB_CLKO 15
A DQ35 AW29_| SB_DQ2 SB_CK#1 [~A3g DDRB_CLK1# 15
A_DQ36_AV3L gg,ggi SB_CK1 DDRB_CLK1 15
2 Qiié i%gé SB_DQ5 SB_CKEO m:B DDRB_CKEO 15
A DQ39 AU29 | SB_DQ6 SB_CKEL [awag DDRB_CKEL 15
A_DQ40_Av27 | SB_DQ7 SB_CKE2 50
A Awz7_| SB_DQ8 SB_CKE3
SB_DQ9
2 :\,‘v'ﬁz SB_DQ10 SB_CS#0 Qrazzz DDRB_CS0# 15
A AV27 Sg,ggﬂ SB_CS#1 DDRB_CS1# 15
//: i%; S8 D013 B opTo |-AL82 SB_0DTO Tc20 PAD@
SB_DQ14
15 DDRB_DQ[32.47] <= - Q;;EQ Aas SBDQ1S SE RAS Pnas DDRB_RAS# 15
Q33 AK29 | SB_DQ16 SB WE Pamas DDRB_WE# 15
Q34 _AL28 | SB_DO17 SB_CAS DDRB_CAS# 15
Q35 AKzB | SB_DQ18
Q36 AR29_| SB_DQ19 SB_BAO DDRB_BS0# 15
Q37 AN29_| SB_DQ20 SB_BAL DDRB_BS1# 15
“ Q38 AR28 | SB_DQ2L 40F 19 SB_BA2 DDRB_BS2# 15
DR D eae| SB_DQ22 DDRB_MA(0..15] 15
S s 5B D023 SB_MAD
ARZ6 | SB D024 SB_MAL
ARDS | SB_DQ25 SB_MA2
AP2s | S5B_DQ26 SB_MA3
AR | SB_DQ27 SB_MAG
AM26_| SB_DQ28 SB_MA5
AR5 | SB_DO29 SB_MAG
Q47 _AL25 | SB_DQ30 SB_MA7
14 DDRADQUE.63 <> Qag Avz3 | SB-DQ3L 0DR CHANNEL B SB_MAB
A_DQa9 AW23 | SB_DQ32 SB_MA9
A DQ50_Avzl | SB_DQ33 SB_MA10
RA DQ51 AW21L | SB_DQ34 SB_MA11
A DQ52 AV23 | SB_DQ35 SB_MA12
DDRA D053 AU23 gé&gggg ggﬁmﬁ
Iﬁ Q;é :\ﬁ% SB_DQ38 SB_MA15
A DQ56_Av1o | SB_DQ39 AW30 A DQS#4
RA DO57 AW19 | SB_DQ40 SB_DQSNO ["Av26 A_DQSHS
A 0S8 Avi7 | SB_DQ4L SB_DOSNI ["AN28 B DQS#4
A DO-oAWL7 | SB_DQ42 SB_DQSN2 [~ANz5 5 D0
A DQ60_AVI9 | SBDQ43 SB_DOSNS a7 A DQS#6
A DQ61_AULY | SB.DQ44 SB_DQSN4 ["Avig A_DQSHT
A D62 AVI7 32’8822 g?gggmg ANZL B DQS#6
15 DDRB_DQ[48.63] < == A g% SB_DQ47 SB_DQSN7 AN18 B_DQSHT
Qa9 AR22 | 8_DQ48 AV30 A_DQSA
050 AL21 | SB_DQ49 SB_DOSPO |Aw25 A Doss—
Q51 AN | SB_DQ50 SB_DQSP1 [~apizg 0S4
Q52 ANz2 | SBDQSL SB_DQSP2 |7Aw25 B DQS5
Q53 AP21 | SB.DQS2 SB_DQSP3 |"avz7 A_DQS6
Q54 AK21 | SB_DQS3 SB_DQSP4 ["AwTg A DOS7
Q55 AK22 | SB_DQ54 SB_DQSP5 [~apia1 506
056 AN20 | SB_DQSS SB_DQSP6 [~AwTg B_DQS7
Q57 AR20 | SB_DQS6 SB_DQSP7
& Q58 AKI8 | SBDQST
" Q59 AL1S | SB_DQs8
N Q60 AK20 | SB_DQS9
Q61 AM20_| SB_DQ60
Q62 ARIS g?gggé
Q63 AP18 S8 D63
14 —R O ) DDRB_DQSH0.7] 15
14 A}—HDRB — > DDRB_DQS[0..7] 15
FRSWEL-ULTD0RAFGATISE
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RTC X1
+3vs
RC32 2 1 10M 0402 5% . RTC X2 I RPC2 T
cca MEL ODD _DETECT# 1 8
VCCRTC 1U_0402_10V6K S SHORT PADS SATAOGP 2 1
ver 1 2 @ SATA2GP 3 3 1
SATASGP 3 5 1
2 = 765»<Hz,12 SPF_200458-PG14 2 2 50K 0402 1% SRTC RST#
cca 2 20K 0402 1% RTC RSTH TOK_0B04_8P4R_5%
15P_0402_50V8) ——ccs
18P_0402_50v8) B
1 1 cce JcMos1
1U_0402_10V6K S SHORT PADS
o @
2
CRYSTAL_ +VALW PCH
1, Space 15MIL
2, No trace under crystal ) .
3, Place on oppsosit slde of MCP for temp influence SMLO CLK __ RC35 2.2K 0402 5%
SMLO DATA RC36 2 1 22K 0402 5%
e Hsw_uLT poRaL
VeCRTC RPC22
SMB ALERT# 1 8
RIcx SMLO_ALERTZ 2 7
10wz o Su NI AU INTRGDER SATA RNOPERNG L3 [ SATA PRX DX D SATA_PRY_DTX_NO 2 SMLT_ALERTE 3 ;
76| INTVRMEN e SATA_RPOIPERPG_L3 SATA_PRX_DTX_PO 42 oD AN
—RE Rt ——AU79 SRICRST SATA_TNO/PETNG_L3 SATA_PTX_DRX_NO 42 Y= N
INTVRMEN —RICRSTE____AUTY Rrcrst SATA_TPOIPETP6 L3 |- PTX DRX SATA_PTX_DRX_PO a2 10K_0804_8P4R_5%
% H Integrated VRM enable(Delaull) -
L Integrated VRM dis: SATA_RN1/PERNG_L2 SATA PRX DTX NI SATA_PRX_DTX_N1 2
(INTVRMEN should always be pull high.) — SATA_RP1PERP6_L2 SATA_PRX_DTX_P1 a2 obp
SATA_TNUPETNG_L2 ETXBRS SATA_PTX_DRX_NL 42
SATA_TPLIPETP6 L2 SATAPTX_DRX_PL a2
43 HDA_BITCLK_AUDIO Loy e ar Ll A8 HDA_BCLKI2S0_SCLK SATA_RN2IPERNG_L1 [fg
43 HDA_SYNC_AUDIO 330400 5% “AUS—] HDA SYNC/I2S0_SFRM SATA_RP2IPERPE_LL g1y
43 HOATRST ALDIOY DA SoINgT—AVI0Y HDA_RST/2S MCLK  uoio sama SATA_TN2IPETNG_L1 [-&15
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70r 19
of o« o~
FRSWELT-UTO0R3L BGATTSS
av_sPl PCH SMB CLK QC24 6 ] il SMB_CLK_S3 14,15,40
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sPLSO 2 ik SPI_HOLD#
SPLHOLD# R _RCSS 1 A @ A 2 33 0402 5% SPI_HOLD# 0o HOLD: ccs GPU, EC, Thermal Sensor
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RC120 1 2 10K 0402 5% GPU_CLKREQ#
C: A25 XTAL24_IN
G451 CLKOUT_PCIE_NO XTAL24_IN 5525 AL 54 OUT
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—FPCIE CLKREQO¥ _ Q PCIECLKRQO/GPIO18 1 +1.05VS_PLPTCLKPLL DIFFCLK_ BIASREF
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RCT5 1 @ n 2 10K 0402 5% PCH GPIO72 B
RC76 1 2 10K 0402 5%  WAKE# RC77
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ooz 30 _pcrs cporz g [
10K 0402 5% D53 WAKE# ~ +1.08V_vCCST
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e crx omeno P10 . .. 1: INTEL ME TLS W/ Confidentiality
— PO R e Po—ET0] PERNS_LO USB2N0 [ AME— o % USB20_NO 45 *0: INTEL ME TLS W/O Confidentiality
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5 T Percrion FCE CRoCGIPa o] PERNS.L3 e e ——
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) R Space >12uil FRSWELC 0T 0O _BGATTER Usp_0C3# 5 5
Length 500Mil D e 2 5
10K_0BORBPAR_S5%
10K_0BOTBPAR_S%
Re122 1 2 10K 0402 5% SERR
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1 1 1 1
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! DDRA_DQ43 159 | DQ42 DQ46 760 DDRA_DQ47
To1] DQ43 0Q47 Hgz
DDRA_DQ48 163 | VSS 39 VSS 40 7164 DDRA_DQS52
DQ48 DQ52 +0.675VS
DDRA_DQ49 165 166 DDRA_DQ53
6] DQ4o DQ53 g
DDRA_DQS#6 T69 | VSS 41 VSS_42 17
BoFA boss 7 poser ove 72 D T 19 18 18 19 8
173 DOse vss_as |73 DDRA DOSA g § g g g g
DDRA_DQS50 75 | VSS 43 DQ54 177 DDRA_DO55 i i i i 5 5
DDRA_DQ51 77| D50 DOS5 117 ch gl Sh o ch Sh ch
179 | D5t VSS_46 180 DDRA_DQ60 2 2 £ g 2 2
DDRA_DQS56 5 \IgZSSEAS ng? 182 DDRA DQbL 8= S/ R/’ g—F— &
DDRA _DQ57 18! 184 = = [CD@ ' = [CD@ | I co@
185 | DR57 VSS 48 | 186 | DDRA_DQS#7 g2 g2 g2 g2 g2 Z|
[ 187 | VSS 47 DOS7# I 188 DDRA_DQS7 ? 3 ? 2 s E
89 | OM7 DQS7 190 = = = = 2 2
A DDRA_DQS58 To1 | VSS 49 VSS 50 7197 DDRA_DQ62
DDRA_DQ50 103 | DQ58 DQ62 F7o5 DDRA_DQ63
To5| DQsO DQ63 s ~
1 2 0 0402 8¥6197 | VSS-51 VvSs 52 1987
s T A0 evenTs 550 SMB_DATA_S3
SDA SMB_DATA_S3 7,15,40
ScL kzzgi SMB CLK 53 SMB_CLK_S3 7,15,40
1l VT 2 570675VS e
, - — 7
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s T 3 T 3 B T T

———————<___| DDR_SB_VREFDQ 6

+1.35V Swap Table
Pin
o +1.35V +1.35V Number | Pin Name Net Name
_— QL.
RD15 DDRB_DQ[0.63] & 5 DQO DDRB_DQ17
1.82K_0402_1% 3ae1.5v — > DDRB_DQS[0..7] 6 7 Dol DDRB_DQ23
RD16 JDDR2 For RF 15 DQ2 DDRB_DQ18
..
2 “vrer po oiMve i —————————">  DDRB_DQSH{.7] 6 17 DQ3 DDRE_DQ21
20X 37 VREF_DQ VSS1 DORE_DOIE DDRE MAD.15 . 4 DQ4 DDRB_DQ16
o » E DDRB_DQ17 5 \[/JS%Z BQ‘S’ DDRB_DQ22 8 8 @ > _MA[D.15] 6 DQ5 DDRB_DQ22
2 2 1 8 DDRB_DQ23 77| b S ! It 1° 10 16 DQ6 DDRB_DQ19
S o ) 's DQ1 VSS3 DDRE_DQSH2 so o0 o0
N 3= 8 S ——— vSS4 DQSHO 59 L &89 L &g 18 DQ7 DDRB_DQ20
1€, S5 8 S Q DMO DQSO DDRB DQS2 88 & T8 10 DOS#0 DDRB_DQS#2
23 - 92 Z 2 5 DDRB_DQ18 15| VSSS VSS6 M1 DDRB_DQ19 28 28 28 12 DOSO DDRB_DQS?2
PR K 2 E DDRE_DQ21 DQ2 DQ6 DDRB_DQ20 H] ] 5
25 2 = [ 19| DO DO7 0] = = < 21 D8 DDRB_DQ3
3 DDRB_DQ3 ‘[’)%? ggfg DDRB_DQ2 23 ) DDRE_DO5
o = DDRB_DQ5 DOY D013 DDRB_DQ4 33 DQ10 DDRB_DQ6
oo | DHVS, i > RN
24.9_0402_1% DDRB_DQS0 e - CPU_DRAMRSTE <] CPU_DRAMRSTH 514 22 Dot boRe Doz
« DDRE DQ6 I Py Voo 2] DDRE_DQO 34 DQ14 DDRB_DQO
DORS Bo1 Do11 Q15 DORS b7 Layout Note (10uF_0603 _6.3V) *8 3 nots. DDRB_DQ7
=5 VSS13 VSS14 25— : DQS DDRB_DQS!
DRB_DQ13
gggg Bg?o DQ16 DQ20 EDRB Dgu Place near DIMM (1U_0402_6.3V) *8 29 DOS1 DDRB_DQS0
DQ17 DQ21
DDRB_DQS#1 |45 | VSS15 VSS16 [ 75— (.1U_0402_10V6-K) *4 39 D016 DDRB_DQ8
DDRB_DQS1 7 e oz IVag ] ore o0s D 41 DQ17 DDRB_DQ10
DDRB_DQ14 51| VSSi8 DQ22 55 DDRB Dgn 51 DQ18 DDRB_DQ14
DDRB_DO15 53 | DQI8 DQ23 57 53 DQ19 DDRB_DQ15
55| DQ19 VSS19 59 DDRB_DQ31 +1.35V 40 DQ20 DDRB_DQ13
DDRB_DQ27 57| E?;Zf ngg 58 DDRB_DQ30 42 DQ21 DDRB_DQ12
DDRE_DQ26 59 60 50 DQ22 DDRB_DQ9
DQ25 VsSS21 o ]
T e DOSH3 22 DDRB_DQS#3 9 g 9 3 g S ] 52 D023 DDRE_DQ11
Q 3y oma DQS3 |24 DDRE_DQS3 " PO R L L IV | I 45 DOS#2 DDRB_DQS#1
[ 6571 [e6 ]
e N ] D - A - T [ ¢ | pwt | oomep
= 1] DQ27 DQ31 5 = a— g— 3= 2 &— &= 3= 3 57 D024 DDRB_DO27
| Vs o P 5 o o o o o 59 DQ25 DDRB_DQ26
SpPog (N R N A g2 67 Dgzs DDRB_DQ28
< < < < < < < < >
2 2 2 2 2 2 2 2 69 DQ27 DDRB_DQ24
6  DDRBCKE) [ > DDRB CKEO 2y ckeo cxe1 e — <] OORBCKEL 6 = & = = = = = = 56 D028 DDRE_DQ31
;}7 \’\/‘[C)Iljl Vilié ‘_ng DDRB_MA15 58 DQ29 DDRB_DQ30
6 DDRB_BS2# [——DoRB BS2# £ BAZ oy DDRE MALL gg gggg gggg*gg%z
DDRB_MAL2 83 | /OD3 VDD4 [ 87 DDRB_MAL1 —
DDRE_MAS [ 85 Al2/BC# All fge—T—T"D5DRE MAY T T [} 9} [} 9} [} o} 62 DOS#3 DDRB_DQS#3
87 A A7 g5 g g g g 8 3 3 3 64 DOS3 DDRB_DQS3
DDRB_MAS 89 | VODS VD6 [ 90 DDRB_MA6 =00 A S O LN A - e S L L -
DDRB_MAS %’ M ne % DDRE_MA4 ch Sl Sh o Sh o = R O Pl 129 DQ32 DDRB_DQ33
DDRB MA3 — g5 | VDD7 VDD8 |55 DDRE _MA2 51 S 51 8 [ S—L [ - S| 131 DQ33 DDRB_DQ36
A3 A2 fgg e ST T i~ o Foa 'o b o Toa 'o | 141 DQ34 DDRB_DQ39
DDRB_MAL o0y a1 20 33 DDRB_MAD 5l & 5l B i PR R P 143 D035 DDRB_DQ38
| | 99 10 | | 2 2 2 2 < < < < —
VDD9 VvDD10 130 DQ36 DDRB_DQ37
DDRB_CLKO 101 102 DDRB_CLK1 3 4 3 3 E 2 E 2 ]
g Sgsg{tig# B DDRB_CLKO 103 1| CKO CK1 o7 DDRB_CLKL# 8 DbRa-Cet iR = = = = o ~ o = 132 DQ37 DDRB_D032
- 105 OKOF VoK1 [Kioe o 4 140 DQ38 DDRE_DQ35
- 1
gggg ggéf ig—;' A10/AP BAl 108 gggg 2?\152 DDRB_BS1# 6 142 DQ39 DDRB_DQ34
6 DDRB_BS0# > 111 BAO RASH# DDRB_RAS# 6 135 DOS#4 DDRB_DQS#4
6 DDRB WE# DDRB WE# 3| VDD13 vDD14 DDRB_CS0# ODRE, CS08 R 137 DOS4 DDRB_DQS4
e DDRB CASH B DDRB_CAS# 5| WE# So# DDRB_ODT0 g -
_ =) CAS# oDT0 DDRB_ODTO R 147 D040 DDRB_DQ40
VDD15 VDD16 -
gggg ncngg A13 oDT1 Lore oo 'L <] DDRB_ODT1 5 149 DO41 DDRB_DQ43
6 DDRB_CS1# > S1# NC2 |5 157 DQzlg DDRB?DngZ
VDD17 VDD18 159 DO DDRB_D
5+ NCTEST VREF_CA ’ ’ HVREFTLS RD19 1 — 2 00402 5%<:| +VREF_CA 14 146 DO44 DDRB_DQ45
DDRB_DQ33 [ 129 | VSS27 VSS28 |73 DDRB_DQ37 B 148 DO45 DDRB_DQ41
DDRE DQ36 bosz Dase DDRE DQ32 1) 158 DQ46 DDRB_DQ46
Vesae veso [ 2] ol £ o0 160 DQ47 DDRB_DQ47
135 | V- [ 13 3 2.2U_0603_6.3V6K —
DoReBos Dos#4 om4 D [N co@ 152 DOS#5 DDRE_DOS#5
DQS4 VSS31 7579 DDRB_DQ35 25 - 154 DQS5 DDRB_DQS5
DDRB_DQ39 [ 141 | VSS32 DQas DDRE_DQ34 5
DDRB_DQ38 gggg DQ39 2 163 D048 DDRB_DQ52
DDRB QA0 tia7 | VSsa4 [ SR o 165 D49 DDRB_DQ51
DR6 D073 5] i oQes (1| —DORE DO Lagout Note: (10U_0603_6.3V) *2 175 | Doso DDRE_DG50
DQ4L VS$35 7254 st Place near DIMM 177 DO51 DDRB_DQ48
185 VSs36 DQS#5 [og SR Do (.1U_0402_10V) *4 164 D052 DDRE_DQ49
[ 155 DMS DOSS5 7156 166 DQ53 DDRB_DQ53
DDRB_DQ42 157 V55§7 Vssjg 158 | DDRB_DQ46 174 DQ54 DDRE_DQ54
DDRB_DQ24 159 3823 Dg47 160 DDRB_DQA7 176 D055 DDRB_DO55
161 162 -
DDRB_DQ52 163 | VSS39 VSS40 164 DDRB_DQ49 +0.675VS 169 DOS#6 DDRB_DQS#6
DDRE_DQ51 165 | DQ48 DQ52 766 DDRB_DQ 171 DOS6 DDRB_DQS6
Te7 DQ49 DQ53 [~16g
DDRB_DQS#6 [ 169 | VSSAL VeS42 | 701 g S g I3 181 DQ56 DDRB_DQ62
DDRB_DQS6 i DME (172 a @ a a 183 DQ57 DDRB_DQ57
73 | DQS6 VSS43 77727 DDRB_DQ54 [P R L L T = -
17| VSSaa DQS54 [ SORE Do 1S c c c 2 191 DQ58 DDRB_DQ59
BBS: Bgzg DOS5 (4 Q55 ‘g 1 ‘g 1 ‘E 1 ‘E 1 5 193 DQ59 DDRB_DQ63
VSS45 g5 DDRB_DOS6 2 <5 S <5 3 180 DQ60 DDRB_DQ56
DDRB_DQ62 DQ60 7755 DDRE_DQ61 e [ Y [ o 182 DQ61 DDRB_DO61
ooRe QST 183 | po% o ] 2 E - E 192 D062 DDRB_DQ58
| vSsas e TN a— % % % % 2 194 DQ63 DDRB_DQ60
["189 | DM7 DQS7 g0 186 DQS#7 DDRB_DQS#7
DDRB_DQ59 o1 | VSS49 VSS50 797 1 DDRB _DQS58 188 DQS7 DDRB_DQS7
DDRB_DQ63 193 | DQS8 DQ62 7754 DDRB_DO60 N
[7105 | D252 285 (196 ]
VSS51 V. 5
— 5%% e }g;' SA0 EVENT# 4#30 SMB_DATA S3
ool o UG S T — Sy
+3vs RD21 10K VA0Y 5% 503Y SAL SCL 557 SMB_CLK_S3 7,14,40
VITL VIT2 F0ETVS (oo g5y
B B 205 206 l A
1
L =21 G1 G2 -4 -
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N15x GPIO

GPIO 1o ACTIVE Function Description

GPIOO out - FB Enable for GC6 2.0

GPIO1 out N/A

GPI02 out N/A

GPIO3 ouTt N/A

GPIO4 ouTt N/A

GPIO5S ouTt 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

GPIO10 out N/A

GPIO11 ouT - GPU Core VDD PWM control signal
GPIO12 IN AC Power Detect Input (10K pull High)
GPIO13 ouT - Phase Shedding

GPIO14 IN N/A

GPIO15 IN N/A

GPIO16 N/A

GPIO17 IN N/A

GPIO18 IN N/A

GPIO19 IN N/A

GPI020 N/A

GPI021 ouT GPU PCle self-reset control

OVERT ouT Active Low Thermal Catastrophic Over Temperature

N15V-GM Power Sequence

+3VG_AON Y

+VGA_CORE

+1.05VS_VGA

T teEXVDD 50

eruu; S
+1.35VGS ;
EEEEEaw

1

N15S-GT Power Sequence

. all power rail ramp up time should be larger than 40us

+3VG_AON Y/

+VGA_CORE

ewvvop >0 3/
+1.05VS_VGA

+1.35VGS s
TREE VDD 50,/

1

. all power rail ramp up time should be larger than 40us

Other Power rail

+3VG_AON

1.all GPU power rails should be turned off within 10ms
2. Optimus system VDD33 avoids drop down earlier than NVDD and FEVDDQ

Performance Mode PO TDP at Tj = 102 C* (DDR3)

FBVD[:\? PCI Expresg /0 and Other
GPU | Mem | NVCLK FBVDD iG U+Mem) sl.osw PLLVDD
(4) 1,5) IMCLK NVVDD (1.35v) 1.35V) 6) (1.05v) (33v)
Products | (W) (W) (MHz) | (V) | (A) | (W) | (A) [ W) | (A) | (W) | (mA)] (W) (mA)| (W) | (mA)] (W)
N14X
%é&sbit TBD TBD TBD TBD| TBD| TBD| TBD| TBD| TBD| TBD| TBD| TBD TBD| TBD| TBD | TBD
DDR3
N15x Multi-level Straps
Physical Logical Togical Logical Logical
Strapping pin | Power Rail Strapping Bit3 Strapping Bit2 Strapping Bitl Strapping Bit0
ROM_SCLK +3VGS SOR3_EXPOSED SOR2_EXPOSED SOR1_EXPOSED SOR0_EXPOSED
ROM_ST RAM_CFG[3] RAM_CFG[2] RAM _CFG[1] RAM _CFG[0]
ROM_SO DEVID_SEL PCIE_CFG SMB_ALT_ADDR VGA_DEVICE
STRAPO +3VGS Reserved (keep pull-up and pull-down footprint and stuff 50Kohm pull-up)
STRAP1 +3VGS
STRAPZ 3VGS
Reserved (keep pull-up and pull-down footprint and not stuff by default)
STRAP3 +3VGS
STRAPZ +3VGS

SMBUS_ALT_ ADDR

0 0X9E (Default)

1 0x9C (Multi-GPU usage)

N15x Binary Straps

Physical - -
Strapping pin | Power Rail | Strap Mapping
ROM_SCLK +3VGS SMB_ALT_ADDR
ROM_ST +3VGS SUB_VENDOR
ROM_SO +3vas VGA_DEVICE
STRAPO +3VGS RAM_CFG 0]
STRAPL +3VGS RAM_CFG [1]
STRAPZ +3VGS RAM_CFG (2]
STRAP3 +3VGS RAM_CFG[3]
STRAPA +3VGs BCIE MAX_SPEED
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4 opos2 > RV 1 GOR@. 2 00402 6% FB GC6 EN R
4 ooss > RVZ 1 RCRQ. 2 00402 5% GPU EVENT#

9 PCIE_CRX_GTX_N[O.3] [ e
9 PCIE_CRX_GTX_P[0.3] [ e
9 PCIE_CTX_C_GRX NI0.3] < e

9 PCIE_CTX_C_GRX_P[0..3] < —— AL +avGs
Pan1of6
. H_THRMTRIPH 9
Po_ Ace c S &
SR Pex 0 opioo | BOCOEN > racosen 2 ¥
: SR P ART] PEX_RXON GPio1 f5e <
: SN AEr] PEX R Gpioz 25X 3
: GRx Pz AEO PEXRKIN GPIO3 X ovt o
: GRX Nz PEXRX2 GPIO4 Az WGS PWREN v owr en s g
: GR 3 AGSq PEXRXZN GPIOS GPU_EVENTZ R PR 5 3
: = il iveleint el =
: FI0q PEX RX3. K SYS_PEX_RST MON# ' =
: E10 | NCo1 ceos bes—vermEm— .~ 1 A6 Symbol update to OVER oz
: 17 Nee: Shioofres— 2N7002KDWH_SOT363:6
| voa swe cr2 4] 3 ook T iz oo Chions [ oo i vor— oo e v s PR e
: Lo ez nees G012 | o s Ll < JVeAACDET 41
: Quis F13 NC8s ] SO Ies RB51V-40_SOD323-2
: 2N7002KDWH_SOT363:6 13 | Nea7 T GPIo14 |
: o NCE8 cpios 53X RV
: p 0PTE ETs' o5 % 1 Psi vea Seiwa s
: R 2 @ .1 00wz 5% Fis { NG (U] Srote os NI5SGTE 0. 0402 5% L .
: ] 53 o spiov ez % PLTRSTVGK 1RV 2 002 5% 3
| VA sMB DA2 1 6 16 NC4 GPIOL9 | E5—X ¥ Qs cv2 §
: EC_SMB_DA2 73048 o] nes GPI020 |-ea X gpuy pex R HoLD ¢ aNT002KW_SOTIZ33 | @
: b E1aq Nco GPio21 3|, @ ER]
: Q1A Fis | NC7 A6 OVERT# & |tew S
: 2N7002KDWH_SOT363-6 Gig | NC8 OVERT "2pg g E)
: pa v NC33 2T e 3
! 2 R L 00402 5% PU AT EC SIDE, +3VS AND 4.7K F1oY NC1O RVI74 Ell
: E1g | NC11 PLT RST VGA# 1 2 1K Q402 5%
E214 NC12 AG3. %
o] neis Neo7 fagex g
74 NC14 NC98 FApz X 2 1 va
Gaz | Neis Ncos [FEEX 5
NC16 g +3VG_AON +3VG_AON
“avs PCIE_CRY GTX cvio 1U_0402_10v6- cRY Aco Ag3 :
RV10 [2e] [SVE} 1U_0402_10V6 CRX. PEX_TX! « NC100 FAEa X OVERT# il
3VGARST Y v 100407 10v6: CRX 51 ABIOY PEX XN Q NC101 X \_L.H T>wrste 44
cvg T0-0402_10V6 CRY Acio | PEXCTX <
0.0402.5%  +3VG_AON V6 1U_0402_10V6- CRX. ADITY PEX_TXLN wl a ~ e e e e
PO oV TU-0402-10ve" CRY ACTI| PEXCTX: 0 ws fue— RVI3 '
| RVI2 1 2 0 o2 5 PO CRYXGTX oV TU-0402 10vG CRX b5 —ACIY PECTC N o w2 frer 001U_0402 25v7K @ 10K_0402_5% oz .
v 10-0402_10V6 AB12 | PEXC [ar2 X ace s
POIE CRX GTX CRX md e I news @ @ X
13| NC8 o -
1 NC90
uv2 D14 x .
13 | NC9L i GPU_EVENT R 3 GPU_RVENTH
5 1 0oz 10vek cis 1eo2 - + '
PLT_RSTH 1 s orTe 615, o oy
AT PLIRSTH [ >——"——————8 Ve B16q NCo: a o scu | BT veacrTcie Nrooansorsza:s '
4 PxsRSTH[ > Z{n 1o ncse 12CA s0A [T CACRT DATA ) ) 6@ Connept to CPU GPIO '
3 4 S P T_MoN# c17 | NC17 l2c o | : e
S8 DX ST HOM c1sq Nc18 rcs_scL o 2cBSCL 1d del ull i lin '
G16] NC1o 1%} 1268 SDA |0 —EBSDA '
NC20 3
oo neat o icc_scl [pe—BeC
520q N2z 126C SpA [ —ZEC S
caod 122 ncs s |28 _voasue e +3VG_AON +3VG_AON
] e 8 Son [ DB TVCA SvE DRZ Internal Thermal Sensor
NC26
E23 | NC27 VGA CRT DATA RV17 1 3VGS PWR_EN RV18
5i NSz GomA oz T rf\@mx R
E22, Ls VGA CRT CLK_ RI® 1 overTa Rv20
G2a NE3o CORE_PLLVOD "y R 2K 0402_5% o 1(»( 0402 5%
NC31 SP_PLLVDD A5mA 12¢B_scL Rv22 1 2 VGA ALERTH RV23 1
o =3 Ne ) 2 Rvaa +5P PLVDD O e oA s
] BEREL V0D 25mA @0 0402 5% 12CB_SDA RVZ25 1 VGA AC DET R RV26
' . e oo uv’i@” R oz
+aves +3VG_AON cc_sct RV28 1 2 PSI_veA Rv29 2
' , Suckce oy EX_REFCLK O 22K 0902 5% orfw\@f TOK_0402_5%
. _PCIE PEX_REFCLK N zcc_spa Rv30 1 2 GPU_PEX RST HOLDFRVSL 1 >
' PEX_CLKREQN O TR 07075 O TR 702 5%
! , Differential signal, PEX_TSTCLK 4 XTALOUT B 1 s
' ~ o R 0002 - PEX_TSTCLK_N ) XTAL IN 002
' RV180 RVS7 ' o XTAL_GUT
22K 0402_5% < 10K_0402_5% . PLT RST VoAt AT, A0 TAsSN 1 2 RV 10k 0402 5% N
[ Ges@ @ 1 7 RVS5 PEX_TERVE_AF25] PEX_RST.N XTAL_SSIN |10 _XTALOUT 1 Under GPU(below 150mils)
B P ] 0¥ 2.49K_0402_T% T XTAL_OUTBUFE 180ohms (ESR=0.2) Bead
| GPU PEX RST HOLDK , :
PLT RST VoAt FORCRD +5P_PLLYDD 1 2 v
' VS PEX RST NONY 2 v +1.05vGS
. 505 PEr RST MO, ] WisscTe 150mA z |, PBY160808T-181Y-N_2P
S s
. ATRAWTIC S0TS233 . 3 _[tonss ol cqu cvis  oprT@
Gosm ' o
' g g
' K & brra
' 1 2 Rvas 2 5
. NESVENE 007 5% ' ]
'
' 1 2 v
Ceeeeeaeaoaa Shange to BATS4A for cost down "6 10m_0i02 5%
i
Under GPU Near GPU 30ohms (ESR=0.05) Bead
+3VG_AON +3VG_AON XALIN 1 i
OSCL  GND2 +PLLVDD 1 2 1 1.05vGS
xTal_oyr
5 | e osce ] PBYL60808T-300Y-N_2P
2 2l opPT@
RvaL ' 2 |*ovao
10K_0402_5% S——0PT@  27MHZ_10PF_7v27000050 E——ort@
|
@ 5 [, opTe s |,
El H
+3VG_AON . +3VG_AON
H
« Fm e e et e a N «
RVa4 ' 2 Rvas
10K_0402_5% ' 3] 10K_0402_5%
oPT@ ' ' El @
- R ' -
CLK REQ GPUK FBGCOENR |y FB_GCo EN
8 ‘GPU_CLKREQ# <
o ! ' o
! '
Ruis , Rva7
?@?K—“‘DZ—“’ Connect to CPU GPIO [ gﬂgggﬂm
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5 T T T 3 T 7 T T
+3VG_AON Physical _ Togical Togical Togical Togical
Strapping pin | Power Rail Strapping Bit3 Strapping Bit2 Strapping Bitl Strapping Bit0
° ROM_SCLK +3VGS SOR3_EXPOSED SOR2_EXPOSED SOR1_EXPOSED SOR0_EXPOSED °
ROM_ST +3VGS RAM _CFG[3] RAM_CFG[2] RAM_CFG[1] RAM_CFG[0]
o o o o o ROM_SO +3VGS DEVID_SEL PCIE_CFG SMB_ALT_ADDR VGA_DEVICE
V146 RV147 RV148 RV149 RVI50 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%
NISSGT@ ) @ @ @ STRAPL +3VGS
) N N N N N STRAP2 +3VGS X
2 STRAFO STRAPO [Reserved (keep pull-up and pull-down footprint and not stuff by default)
20 STRAPL STRARL STRAP3 +3VGs
20 STRAP2 STRAPZ
20 STRAP3 SIRARS STRAPZ +3VGS
20 STRAP4 STRARS
! o o o o o P © DEVID_SEL [
RVI51 RV152 RV153 RV154 RV155 Resistor Values +3VGS Pull-down to Gnd
45.3K_0402_1% 4.99K_0402_1% 15K_0402_19% 4.99K_0402_1% 45.3K_0402_1% 0 (Default)
@ @ @ @ @ 4.99K 1000 0000
- - - N N 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
c c
SMBUS_ALT_ADDR
| | o - 0 Ox9E (Default)
RV156 RV157 RV158 Physical il i
i Power Rai Strap Mappin
499K 0402_1% 499K 0402_1% 499K 0402_1% Strapping pin . 1 0x9C (Multi-GPU usage)
@ @ @ ROM_SCLK +3VGS B_ALT_ADDR
h h h ROM_ST +3Ves SUB_VENDOR
ROM_S0 +3VGS VGA_DEVICE VGA_DEVICE
20 ROM_SI ROM S| —
20 ROM_SO. ROM STRAPO +3VGS RAM_CFG [0] 0 3D Device (Class Code 302h)
20 ROM_SCLK. ROM SCLK — A
STRAPL S RAM_CFGI1]
~ o of 1 VGA Device (Default)
o STRAP2 RAM_CFG(2] ]
X75 RV159 RV160 RV161
20K_0402_1%) 4.99K_0402_1% 4.99K_0402_1% STRAP3 RAM_CFG(3]
@ N15SGT@ N15SGT@
B B | STRAPA PCIE_MAX_SPEED
!
v
X76
GPU FB Memory (DDR3) ROM_ST ROM_SO ROM_SCLK | STRAPO STRAP1 STRAP2 STRAP3 STRAP4
s R H5TC4G63AFR-11C 0x3 N
Hynix VRAM X76 VRAM P/N
900MHz | 256M x 16 PD 20K
R MT41J256M16HA-093G:E 0x4 X76409JVLOL SA00005SH10
oo 256M 16 PD 24.9K
x .
900MHZ X76409JVL51 (1G 32Mx16)
K4W4G1646D-BClA 0x5
900MHz | 256M x 16 PD 30.1K . X76409JVLO2 SA00005M100
PD 4.99K | PD 4.99K | PU 49.9K | Un-stuff | Un-stuff | Un-stuff Un-stuff Micron
X76409JVLO2 (2G 64Mx32)
Hynix
GPU FB Memory (DDR3) STRAP3 STRAP2 STRAP1 STRAPO STRAP4 ROM_ST ROM_SO ROM_SCLK
R H5TC4G63AFR-11C
Hynix PD 10K PU 10K PD 10K PD 10K
900MHz | 256M x 16 0x4
A . MT41J256M16HA-093G:E A
Micron PU 10K PU 10K PD 10K PU 10K
900MHz | 256M x 16 0xD PD 10K PD 10K PD 10K PD 10K
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LCD POWER CIRCUIT CMOS Camera

+LCDVDD +5VALW +3vs Need short
W=60mils +3VS eed shol +3VS_CMOS_R
i
1 2
o
R2 c1 JUMP_43X39
100K_0402_5% 4.7U_0603_6.3V6K +3VS_CMOS
co@
o 2 LP2301ALT1G_SOT23-3
Q9 W=40 mils W=40mils
R4 | Qr > ]
1 2 », LP2301ALT1G_SOT23-3 2 _0603_5%
220K V402 5% | @ 8 €
2N7002KDWH_SOT363-6 +LCDVDD +LCDVDD_CON 1 1'g c3 c4
N cs g 1U_0402_10V6-K 10U_0603_6.3V6M
c2 i 1U_0402_10V6-K = co@ @
11U_0402_10V6-K 1 2 @ 5 2 2
FCM2012CF-800T06_2P 2 @23
%9 bLs 39 =
% 5 B 1 2
H 1 391 9 CMOS_ON# > R%g *
4 PCH_ENVDD <, [CD 2‘ - 100} 102_5%
o ™ g 1
g g co c10
2N7002KDWH_SOT363-6 8 o |2 0.01U_0402_25V7K For EMI 1U_0402_10V6-K
R 8 @ Close to R5 @
) <
+avs
For RF 9
+avs
. . EMI request
100K_0402_1% » 100K_0402_1%
+3VS, +135V  DMIC_CLK DISPOFF# INVT_PWM
R10 @ @ ¥
4.7K_0402_5% b= = o ¥ a2
_ @ ©lh 2 ©liz Ol 5
EDP_AUX cizs 3 2 o
EDP_AUXH o s g
DISPOFF# B+ +LEDVDD g g d
2 BKOFF# ° 28 23 28
o
2480 mil . . 2A 80 mil 10_0402 106K g el § o =
7 R15 = S
PCH_ENBKL 44 Q@ES{/S‘% 4 100K_0402_1%
e
R16 's be @
100K_0402_5% AO3401A_SOT23-3 5
! o 0402_25V6
Q33 ¥ 1 @ 5 2 e
2] 2 M| Request JEDP1
- +LEDVDD 1
L 24,
+3VS Bio RI79 1 2 LEDVDD E * 3
© IDOKJIAsLS% A oo Txor CPUEDP TX0+ C19 1 || 2 .U 0402 10V6K  EDP TXO+ N
N . 4 ATy B CPU_EDP_TX0-_Cl6 1 |[ 21U 0402 10Ve-K _ EDP_TX0- H
7
R18 R180 CPUEDP TX1+ C17 1 || 2 .1U_0402 10v6K _ EDP TXi+
1K_0402_5% 100K_0402_5% 4 Shu-EDR &}‘B CPU EDP TX1-_C18 1 U 0402 10V6-K __EDP_TXL- 8
@ @ L= i
CPU_EDP AUX 20 1 || 2 .1U 0402 10V6-K _ EDP_AUX 10
a CPU_EDP_AUX - ¥ 7 11
A SPU-EOR- A CPU_EDP_AUXZ C21_1 |[ 2 10 0402 10vV6-K___EDP_AUX: b5
PCH_EDP_PWM PCH ENVDD _R181 1 DISPOFF# B
0
- 15
c132 g 4 T PWM [ INVT_PWM s
1U_0402_10V6-K “bN7002KW_SOT323-3 +3VS ﬂ
@, _— 4 CPU_EDP_HPD < 19
0_020275% 20
1 _03027 . +LCDVDD_CON 21
L
3 W=60mils 2
Reserve for power consumption test c22 +3Vs. 23
G80P_0402 S0V7K [ P DMIC_DATA A
@ 43 DMIC_CLK 2 2
26 61 P37
o USB20.P5 RI182 1 @ 2 0 0402 5% USB20 P5 R 27 G2 P33
- R183 1 00402 5% USB20 N5 R 297 28 G3 Pag
9 USB20_N5 59 29 G4 P35
+3VS_CMO! 2 es
Touch Screen homils ACES_50406-03071-001
.1U_0402_10V6-K c2a A4 ME@ N
R22 1 IS@ A 2 co3s 1 |[2 Ts@ 0.047U_0404 16V7K co@
“ EcTS ONE [ TS I -
+3VS_TS_R +3VS_TS
LP2301ALT1G_SOT23-3
» q EMI request
Qi1 TS@ W ‘ JTSL
1
gf c25 R28 2 110K 0402 5% TS RS
1U_0402_10V6-K VO §
@ R23 1 IS@ . 2 0 0402 5% _USB20 N4 CONN
2 9 USB20_N4 4
° UsBad pe R24_1 070402 5% _USB20_P4_CONN § onot L
6 GND2 For EMI
'ACES_87213-00601-P01] L12 @
+3vs +3VS_TS_R +3VS_TS USB20 P4 CONN ME@ USB20 PS5 1 2 USB20 P5 R
R25 1 X 200402 5% R26 1 200402 5% +3VS_TS USB20 N4 CONN
TR AR Touch Screen L8890 N5 3 Us0 s R
+3VALW ) ~ —
CMM21T-900M-N_aP
R27 2 00402 5% .
@
D2
For EMI
L13 @ " D1
USB20 P41 2 USB20 P4_CONN A AZC199-02S R7G_SOT23-3
@
25215-01F_DFN1006P2E2
USB20 N4 4 3 USB20 N4 CONN o
CMMZ1T-900M-N_aP For EMI Av4
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L2 @
HDMI_CLK- C 1 2 HDMI CLK- CON 1 || 2
T% | 3.3P.0402_50V8-C
@
HDMI_CLK+ C 4 3 HDMI CLK+ CON__1 || 2
C2z7 | [ 3.3P.0402_50V8-C
HDMI2012F2SF-000T04_4P
+3VS
o L3 @
HDMI_TX0- C 1 2 HDMI_TX0- CON 1 || 2
C28 || 3.3P_0402_50V8-C
@
HDMI_TX0+ C 4 3 HDMI TX0+ CON 1 || 2
C29 || 3:3P_0402_50V8-C o
HDMI2012F 25F-900T04_4P 8
018 D3
L4 @ HDMI_DET 1 109 HDMI_DET
HDMI_TX1- C 1 2 HOMI TX1- CON 1 || 2
T30 \@L 3.3 0402_50V8-C " DDPB_CLK 4 3 HDMICLK R HDMIDAT R 2 98 HDMIDAT R
HDMI_TX1+ C 4 3 HOMI TX1+ CON 1 || 2 o 2N7002KDWH_SOT363-6 HDMICLK R al 17 HDMICLK R
C31 || 33P;0402_50V8-C &
HDMI2012F2SF-000T04_4P Q1A +5VS_HDMI 5 6 +5VS_HDMI
I L5 @ I 3
HDMI_TX2- C 1 2 HDMI_TX2- CON 12 L 6 HDMIDAT R
C32 | 3:3P;0402_50V8-C 4 DDPB_DATA = Bl
@ 2N7002KDWH_SOT363-6
HDMI_TX2+ C 4 3 HDMI TX2+ CON 1 || 2
C33 |[ 3.3P.0402_50VE-C AZ1045-04F_DFN2510P10E-10-9
HDMI2012F 25F-900T04_4P @
For EMC
For EMC
c
HDMI_CLK- C R29 1 2470 0402 5%
HDMI_CLK+ C R30 1 2 470 0402 5% +5VS
+3VS +5VS +5VS_HDMI_F +5VS_HDMI
HDMI_TX0-_C R31 1 2470 0402_5% & o D5 Q
F1
HDMI_TX0+ C R32 1 2470 0402 5% > ﬂ 1 1 2
HDMI_TX1- C R33 1 2470 0402 5% N @ >‘§§4910750123-3 0.5A_8V_KMC3S050RY
HDMI_TX1+ C R34 1 2 470_0402 5% R35 N _BAT54S-7-F_SOT23-3 LP2301ALT1G_SOT23-3
1M_0402_5% G Q12 D4
HDMI_TX2- C R37 1 2_470_0402 5% b 3 Q22
- £ c34
N HDMI_TX2+ C R38 1 2 470_0402 5% o w 11U_0402_10V6-K
3 1 )
4 HDMI_HPD <} o = ) R39 R40 2
L] 46 susp
Q13 2N7002KW_SOT3233 | 2.2K_0402_5% 2.2K_0402_5%
+3VSO——9 2N7002KW_SOT323-3 R41 - -
20K_0402_5%
JHDMIL
HDMI_DET 9
b HP_DET
1 2 g | HP|
RA2Z 1, @A = +5V
100K_0402_5% HDMIDAT R DDC/CEC_GND
HDMICLK_R Sba
v scL
%—73| Reserved
. - 3 *—51 CEC
4 HOMILCLK. [ HDMI_CLK- €35 2 || 1.1U 0402 10V6-K HDMI_CLK- C_R432 1 00402 5% HDMI_CLK- CON e oNDL gg
8 4 HomEs HDMI_CLK+ €36 2 || 1.1U 0402 10V6-K  HDMI CLK+ C_R442 00402 5% HDMI_CLK+ CON K _shield  GND2
i HOMITXO- B HDMI_TXO0- C37_2 |[ 1.1U 0402_10V6-K HDMI_TX0- C_R452 0_0402_5% HDMI_TX0- CON o D3 g
4 HDMLTXO+ HDMI_TX0+ C38 2 || 1.U_0402 10V6K __ HDMI TX0+ C_R462 0_0402 5% HDMI_TX0+ CON DO_shield ~ GND4
4 HORIEDx B HDMI_TXL- C39 2 |[1.1U 0402 10v6-K HDMI_TX1- C__R472 00402 5% HDMI_TXL-_CON Do+
L TX1- D1-
" HOMLTX1+ HDMI_TX1+ C40 2 || 1.1U 0402_10V6-K HDMI_TX1+ C_R482 1 00402 5% HDMI_TX1+ CON D1_shield
Q HOMIBTX B HDMI_TX2- Cal_2 |[1.1U 0402 10v6-K HDMI_TX2- C_R492 100402 5% HDMI_TX2-_CON D1+
L TX2- D2-
D2_shield
4 HOMLTX2s [ > HDMI_TX2+ C42 2 || 1.1U 0402 10V6-K HDMI_TX2+ C_R502 A @ A 1 00402 5% HDMI_TX2+ CON oot
FOX_QJ111A1-RCOAH1-8|
ME@
Close to JHDMI1
D6 D7
HDMI_CLK+_CON 1 0.9 HDMI CLK+ CON HDMI_TX1-_CON 1 4.9 HDMI_TX1- CON
HDMI_CLK- CON 2 o 8  HDMI CLK- CON HDMI_TX1+ CON 2 o 8 HDMI TX1+ CON
HDMI_TX0+ CON 4 it 77 HDMI_TX0+ CON HDMI_TX2-_CON 4l 7|7 HDMI_TX2- CON
HDMI_TX0-_CON 5 6 6 HDMI TX0- CON HDMI_TX2+_CON 5 6| 6 HDMI TX2+ CON
A
3 3
3 3
AZ1045-04F_DFN2510P10E-10-9 For EMC AZ1045-04F_DFN2510P10E-10-9
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I NN

+3VS

T RVG1 1

+3VS_DVGA

2 0 0603 5% T LVG1

+3VS_DVGA

VDD33

1 2
PBY160808T-331Y-N

cvG1
47U_0402_6.3V6K

LVG2

+3VS_DVGA

VDDA33 LVG3

cve2 cve3
1U_0402_6.3V6K 47U_0402_6.3V6K

I

+5VALW

cvG7
1U_0402_10V6K

1 2
PBY160808T-331Y-N

VDD33VGA

cvea cves
1U_0402_6.3V6K 47U_0402_6.3V6K

2 2

+1.2VS
+1.2VS

+15VS uveL
6
VCNTL
RVG2 1 2 0 0603 5% 5
R g VINL  VOUTL
e VINZ  VOUT2
VG9 N8
4.7U_0603_6.3V6K
'-0603. 2 POK__ 71 ok S FB
RVG4 <]
2 - APL5030KAI-TRG_SO8
44,46,55,56,57 susp# OGS Tt RVGE
1 100K_0402_5%
@
Vel =
1U_0402_10V6-K
VFB=0.8V

Vo=VFB* (1+RVG3 /RVG5)
OCP:Min 4A

RVG3
10K_0402_1%

RVGS
20K_0402_1%

10U_0603_6.3V6M

+1.35VS

RVG35 1 . @ . 2 0 0603 5% LVG4

1 2
PBY160808T-331Y-N

cvGe
4.7U_0603_6.3V6K
2

a6 5VS_GATE RVG35 1 N

+1.35VS_DVGA

Need open

+1.35V +1.35VS
JVGL Q
=
& JUMP_43X39 1
1l cvGas cvG47
cvest 3 QUG1L 4.7U_0603_6.3V6K 1U_0402_10V6-K
[ s i 5 @ 2 @
w
al? £ 7 2
S 3 3
5
@ - HF_SO-8

10K_0402_5%

~

CVG48
— .1U_0402_10V6-K
@

+1.35VS_DVGA

VDD12

1 2
PBY160808T-331Y-N

CVG10
47U_0402_6.3V6K

~

+3VS_DVGA

2

CVG11 cvG12
1U._0402_6.3V6K 47U_0402_6.3V6K

cvG13
1U_0402_6.3V6K

2

+3VS_DVGA

CSDA__RVG7 1 2 47K 0402 5% CFG__RVGY 1 . @ A 2 47K 0402 5%
cscL_Rves 1 247K 0402 5%
VGA TXO- x DRXON Initial code loading selection, internal pull down ~80k Q:
VGA_TXO+ e gsifz L: Loading initial code from internal MTP ROM
xg:ﬁﬁ; Vo DRXLP H: No initial code loading, external I2C control is expected
VGA_AUXY VoK A uve2
VGA_AUX
VGA_SDA 0 VGA SCL
VGA HPD RVG111 2 1K 0402 5% DP_HPD 6.65K_0402_1% 2 RVG12™ RVGA VGA_SDA VGA_SCL |39 RED
- < % RVG10 _REXT RVGA RED 38 +3VS_DVGA
VDDAZ3 REXT GNDVGAS 737 GREEN
VDD VDDA33 GREEN
VDD33 GNDVGA2 VDD33VGA CVG21 1 || 2 .1U_0402_10V6-K
VD12 GNDL VDD33VGA SLUE i ~
X0 VDD12_1 BLUE RVG14
o o N ) XTLI XTLO GNDVGAL VGA HS 4.7K_0402_5%
+3VS_DVGA vo| x| %o xQ AR XTLI VGA_HS VeAve VGA_HS 36 7K_0402_
¢3l, €3, €3, &g AUXP AUXN VGA VS o VGA_VS 36 @
gt 39 39 3%be P HPD AUXP GPIO1 GPIOL 36 -
o o o o VDDRX DP_HPD TESTMODE [—5g—X CSDA GPIO3/TSCK_O
- 3 2 2 2 DRX0P VDB CSDA 757 cSCL
RVG13 Sz 52 3] 512 g N DRXON Do pescL GPIO3TSCK O
10K_0402_5% B 3 3 3 vol %9 DRX0n GPIO3/TSCK_O Vbbis
3 €31 531 DRX1P. GND2 VDD12 2 GPIOO 1_g TVGI PAD@ RVG15
3 3 BRXIN 5| DRX1p GPICO ® ol ol 27K 0402 5%
~ I DRX1n GND3 ¥G  xQ R
o= RST# 9 | RsTH GPIO2/INTR CRIOZINTRO 1, o <8 59
RST# 2 2 PD# 0 # Q 21 CFG ® 1ve2 PAD@ S, £
~ g2 3|2 PD# 3 3
Bl B 41 R —
1 = 3 EPAD ST ST
5 s
CVG30 CVG31 S 12 s |2
.1U_0402_10V6-K 21u,oAnz,s.3vsK 3 2 I2C address, 3-state inputs:
<~ PSEGI3TQFNAOGTRZ-AL_TQFN40_5X5 3 L: Ox50h ~ Ox6Fh
M: 0x90h ~ OxAFh
\ H: 0x30h ~ O0x4Fh
RED RVG17 1 2 10 0402 5% — cpr g .
GREEN RVGIS 1 n a2 100402 8% [  cqr g .
RVG16 1 2 1M 0402 5% BLUE RVG20 1 2 10 0402 5% gy g .
VGA SCL___RVG23 1 2 0 0402 5% CRT_DDC_CLK "
YVG1 VGA SDA _ RVG24 1 2 0 0402 5% CRT_DDG_DAT .
A Iosc1  enp2
qi GNDI  0SC2 XILO
; 27MHZ_10PF_7V27000050 1
cves2 == cve3s
15P_0402_50V8] 12P_0402_50V8-)
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7 T 3 7 T T
+CRT_VCC_CON +5VS_HDMI
+5VS
+CRT_VCC | Rveas 1 2 00603 5%
DVG1
2 FVGL
1 1 +CRT_VCC_CON
%h 1
D PMEGS0I0ET_SOT23-3 0.5A_8V_KMC3S050RY B
—— cvex
- . 1U_0402_10V6-K
W=40mils 2 co@ AZ5425-01F_DFN1006P2E2
@
JCRTL !
6
@PAD TVG3 g ,1 CRT DET# 11 f\\
LVG6 1 2 hd CRT R_CON 1
% CRTR [ > BLM18BA100SNID 7 \J) For EMC
35 CRT_DDC_DAT [ e Tl 213
| 35 cRT.G [ > LvG7 1 2 e CRT G _CON
- BLM18BA100SNID 3
HSYNC_CON FERASS
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