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

+5VS
TGNAL
ower Plane +3VS STATE iy SLP_S1# [SLP_S3# [SLP_S4# [SLP_S5#| +VALW | +V +VS | Clock
1.5V
H-3VALW_SOC :1 2 \SIS Full ON HIGH HIGH HIGH HIGH ON ON ON ON
B+ +3VALW b1 . OVALW +1-35V -05
+0.68VS S1(Power On Suspend) LOW HIGH HIGH HIGH ON ON ON LOW:
+3VL +5VALW [r1-8VALW CPU CORE
State GFX_CORE S3 (Suspend to RAM) LOoW Low HIGH HIGH ON ON OFF OFF
S4 (Suspend to Disk) LOW Low Low HIGH ON OFF OFF OFF
S5 (Soft OFF) LOW Low Low Low ON OFF OFF OFF
SO 0 0 0 0 0
S3 0 0 0 0 X
USB Port Table BOM Structure Table
S5 S4/AC Only 0 0 0 X X USB 2.0 USB 3.0 | Port Ssgxgemal BOM Structure BTO Item
ort AOACQ@ AOAC support part
S5 S4 0 X X X X 0 USB Port (Left'Side) OPT@ GPU Part
Batterv onl XHCI 1 , ; UNAQ@ UMA SKU ID part
Y y USB Poft (Right Side) 148 For T4 part
S5 S4 X X X X X EHCI1 2 USB Port (eft Side) 15@ For 15" part
AC & Battery 3 USE HUB TOOM@ TOOM AN part
don"t exist NI5SGT@ NI5SGT Part
NISVGM@ NISGSM Part
SIGNAL GIGA@ GIGA [AN Part
STATE ISLP_S1# [SLP_S3# [SLP_S4# | +VALW [+VALW_PCH | +V +VS | Clock -
GC6@ GPU GC6 Part
Full ON HIGH HIGH HIGH ON ON ON ON ON c TS@ Touch Screen part
1 amera -
USB HUB RANKA@ GPU VRAM RANKA PART
S1(Power On Suspend) Low HIGH HIGH ON ON ON ON LowW % Cardreader RANKE® e
S3 (Suspend to RAM) Low | Low | HicH ON ON ON oFF | OFF BT(WLAN) WE@ Connector
4 TOUCH PANEL ,H
CD@ COST DOWN
S4 (Suspend to Disk) Low LowW LOoW ON ON OFF OFF OFF
@ Not stuff
S5 (Soft OFF) Low LOW LOW ON ON OFF OFF OFF
SMBUS Control Table CIE PORT LIST HAT® Hynix VRAWM Part
WLAN Thermal PCH TP Port Device MAT@ Micron VRAM Part
SOURCE VGA BATT |1T8586E | SODIMM | wivax | sensor VModule |charGen SATE@ Samsung VRAM Part
1 Discrete GPU
2 .
EC_SMB_CK1 1T8586E \Y 3 Discrete GPU
EC_SMB_DAL +3VALW X Vv +3VALW X X X X X V WLAN
== 4
LAN
5
EC_sMB_CK2 | 1Ts586E vV \Y; \% 6
EC_SMB_DA2 +3VS +3VGS X +3VS X X +3VS X x X 7
PCH_SMB_CLK 8
= ¢ PCH vV \Vi
PCH_SMB_DATA | +3VALW_PCH X X X +3VS +3VS X »SVAXM PCH X X
ECSMBusladdress =~~~ ECSMBus?2address
Device Address
Device Device \ Address DDR DIMMA 1001 000Xb
Smart Battery 0001 011X b Thermal Sensor EMC1403-2 1001_100xb
Charger need to update VG\ OX9E Wian Rsvd
PCH 0x96 TP need to update
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Van Rer [0
VGATRTN j
802 veams
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— > DDRADQ[E30] {14}
— > DDRA_MA[15:0] {14}
—e > DDRA_DQS[70] {14}
— S DDRA DQSHT0] {14}
— S DDRADM[70] {14}
uc1a
ucis
RA MAO K45 M35 RA_DQO
—DORAMAL—Ha7| DRAMO_MA_00 DRAMO_DQ_00 |35 Do = Avas |
—DDRA MAZ ——Lai"| DRAMO_MA_11 DRAMO_DQ_11 [Fa5 A BB477| DRAML_MA_00
—DDRA MAs Haa| DRAMOMA 22 DRAMO_DQ 22 [~fiag Fx | Awa{| DRAMITMALL
—DDRA MAs—H50"| DRAMO_MA_33 DRAMO_DQ_33 | -p35 i ) Group 0 BBaz—| DRAMIMA 22
—DoRA MAs ——GE3 | DRAMO_MA 24 DRAMO_DQ_44 |35 Do BB50| DRAMIMA_33
—DDRA MAe Hdo | DRAMO_MA S5 DRAMO_DQ_55 [Rap F | BCs3 | DRAMIMA 44
—DDRAMA7 D50 | DRAMO_MA_GE DRAMO_DQ_66 | a7 i o BB43| DRAMIMA55
RAMAS Gz | DRAMO_MA 77 DRAMO_DQ_77 | 537 Do - BF50| DRAMI_MA_66
—DDRA AT EB7| DRAMO_MA_88 DRAMO_DQ_88 [~G35 T ) BCs2| DRAMI_MA_77
—DDRA MATG Kds | DRAMO_MA_99 DRAMO_DQ09_C32 [~E36—BPRA Bo10 BEs2 | DRAMIZMA 88
—DORA MALL 5| DRAMO_MA 1010 DRAMD_DQ 1010 [-g35—BBRA-g&it— | Avag | DRAMIMAZ99
BRA MALZ —F47 | DRAMO_MA 1111 DRAMO_DQ_1111 [~C35 RA DOTS ) Group 1 BE51| DRAMI_NA_1010 u
—DDRA MAIS 351 | DRAMO_MA 1212 DRAMO_DQ_1212 [A33 RA DO BDa7 | DRAMIMA 1111 AM1ZDQ 1111 [fa33
—DDRAMAIZ—B49-] DRAMO_MA 1313 DRAMO_DQ_1313 (37 Ao | BA5T| DRAMI_MA_1212 DRAM1ZDQ_1212 [g533
—DORA MALS 550" DRAMO_MA 1414 DRAM0_DQ 1414 |-3r—BorA Do — o BHag"| DRAML_MA 1313 DRAMIZDQ_1313 [gg37
o 50 15is [P Cp ot — S st B 00 it [ 635
I E: ggg DRAMO_DM_00 DRAM0_DQ_1717 ng % % [} o ‘ DRAM1_DQ_1616 7\%35
— DRAMO_DM_11 DRAMO_DQ_ 181 e DRAM1_DM DRAM1-DQ 1717 [
Swap Group 2 to Group 3 —DDRA S8 | DR AMo DI 22 DRauo Do 100 (12 —C0RLo— BRAMI DN 11 DRAMI DY 1615 [AVA0
—Dora P51 | DRAMO_DM_33 DRAM0_DQ_2020 |-S35—BoEADees— | P DRAM1_DM_22 DRAMIZDQ_1919 [a3s
ois i oo S o0 atst [ CoRBes— e gravi-pe o0 LRSS
Swap Group to 6\7\5 —DORA DML Y80 bRawo D 65 DRAMO_DO 2323 |2 L Swap Group 2 to Group 3 oRaMI DM 55 @ DRAM1DO 2222 [Havaa
—A DRAMO_DM_77 DRAMO_DQ_2424 -5 T = DRAM1_DM_{ DRAM1_DQ_2323 [547
DRAMO_DQ_2525 o — * DRAM1_DM_77 DRAM1_DQ_2424 [
{14 DDRA_RASH# M2l DRAMO_RAS DRAM0 DO 2626 B raboio— | 5 DRAMIZDQ 2525 [Bos6-
{14} DDRA CAS# Hi510| DRAMO CAS DRAMO_DQ_2727 |5 Ll 5 DRANL RAS DRAM1_DQ_2626 [Biias
{14) DDRA_WE# DRAMO_WE DRAM0_DQ_2828 5 RADQ ) Group 1d brAM1L CcAS DRAM1DQ_2727 [Bady
DRAMO_DQ_2929 o — DRAMI_WE DRAM1_DQ_2828 [
{14 DDRA_BSO# KT bRaMo_BS_00 DRAM0_DO 3030 [ 5 T — DRAMIZDQ 2929 [-Eridq
{14 DDRA BSI# D52 DRAMO_BS_11 DRAM0_DQ_3131 [gar—BonA D28 — = DRAM1_BS 0! DRAM1_DQ_3030 [Byia7
{14} DDRA BS2¢ DRAMO_BS_22 DRAMO_DQ_3232 [kB1—PDRA T %33 - 5 DRA 11 DRAM1_DQ_3131 [-Avss
Pad DRAMO_DQ_3333 757 DDRA_DO34 ! DRAM1_DQ_3232 ["Ay5]
{14 porACsor < }F———————Q DRAM0_CS_0 DRAMO_DQ_3434 75T RA D035 ATa4 DRAM1_DQ_3333 [“Ap5,
DRAMO_D! o q 5 DRAM1_DQ_3434 [
Pas, 10_DQ_3535 [T57 RA_DQ36 Group 4 -0 -DQ_3434 ["aps5y
{14y DDORACS1# < ———>0 DRAMO_CS_2 DRAMO0_DQ_3636 |53 RA DO ] p DRAM1_DQ_3535 [aws1
e e — | = s 2 A
a7 X 0Q;
(14 DORACKED <S4 DRAMO_CKE_00 DRAMO_DQ 3939 [oas—DDRA ! Qf% - DRAM1DO 3838 [Hancs
Paa| RESERVED_D48 DRAMO_DQ_4040 5 A Do - 1_CKE_00 DRAM1ZDQ_3939 [Apa7
{14} DDRACKEL < 75| DRAMO_CKE 22 DRAMO_DQ_4141 ya5 e | RVED_BE46 DRAM1_DQ_4040 [Apas
*~| RESERVED_E46 DRAMO_DQ_4242 [~ya7 RADO® 1 Group 6 DRAM1_CKE 22 DRAM1_DQ_4141 a0
Ta1 DRAMO_DQ_4343 175 T Neto P RESERVED_BF48 DRAM1_DQ_4242 [“ama1
{14} DDRA_ODTO < }——————————"1 DRAMO_ODT_0 DRAMO0_DQ_4444 |55 DRA DO ] Pa DRAM1_DQ_4343 [Fpag
pa2 DRAMO_DQ_4545 [~y47—DDRA T ;954 | o brAM1_0DT_0 DRAM1_DQ_4444 [Fap5g
{14} DDRA_ODTL < F———————" DRAMO_ODT_2 DRAMO_DQ_4646 [AB20 DORA DOSS. T DRAM1_DQ_4545 [akap
SR Do-te4t [ABa DDA DO —— 2 | oravs_oor 2 SR Do-tete [awiz
DRAMO_DQ_484: e — - DRAM1_DQ_4747 [
{14 DDRA_CLKO M0 | brano_ckp 0 DRAMODY dodd | AT _DDRADGST Swap Group to 6 s DRAMI DY 4b4p [AN4S
{19} DDRA_CLKO# DRAMO_CKN_0 DRAMO_DQ 5050 [-ABs0—BBRABaE—— | ‘Avag | DRAML_CKP_0 DRAM1_DQ_4949 [“Afsg
DRAM0_DQ_5151 [-gas0—DDRA-DI%0 ) Group 7 %+ DRAM1ZCKN_0 DRAM1_DQ_5050 [Arso
P50 DRAM0_DQ 5252 [yao—oonn-D900 DRAM1_DQ_5151 [Amag
{14} DDRA_CLKL g@ DRAMO_CKP_2 DRAM0_DQ_5353 | X347 BBEA Do | DRAM1_DQ_5252 [Ai50
{19} DDRA_CLK1¥ DRAMO_CKN_2 DRAMO_DQ_5454 -ya5 e ATE DRAM1_DQ 5353 [aias
DR botes s DoADOw — 2 owan oo 2 SR-De g [anas
DRAMO_DQ_5656 [W5T—DDRA - DRAMI_CKN_2 DRAM1_DQ_5555 [am52
a1 DRAMO_DQ 5757 [~AC55 DDRA DG [} DRAMI_DQ_5656 [A( 51
{14} DDRA_DRAMRST# | DRAMO_DRAMRST DRAMO_DQ_5858 [“AG31 " DORA DO ] DRAM1_DQ_5757 [‘AGs3
DRAMO_DQ_5959 M55 —DDRA G 5 AT4L, DRAM1_DQ_5858 [“Aqa1
DRAMO_DQ_6060 [y&1 RADG | Group 0| DRAMI_DRAMRST DRAM1_DQ_5959 ['53
DRAM0_DQ_6161 S DRAM1_DQ_6060 [
SIMRCESWLTE v DR avio-ba-o3e5 [ ADSZ—obrea 1 DD e [aKeL
DRAMO_DQ_6363 - DRAM1_DQ_6262 [AFa1
DRAMO_DQSP_00 [ T — DRAILPQO%63
2 1 AH42 1CLK_DRAM_TERM_1 _DQSP_00 kg RA DO BF40
100 Gios s Bgy T leLi DAY TERN S —ARga| ICLK DRAu. TERM | EALTER DRAMO DOSN_00 |-€3t—5pr-basr oRavs_Dosp_oo [-B549
ICLK_DRAM_TERMN_AF42 DRAMO_DQSP_11 [B37 A DO DRAM1DQSN_00 [a3s
DRAMO_DQSN_11 |-t DorA-De5tl— DRAMI_DQSP_11 [Byi34
DRAMO_DQSP_22 St DRAM1DQSN_11 [
DOR PWROK____ AD42 f oy v sa_pwROK DRAMO-DOSN 25 |- —DDRA DO Swap Group 2 to Group 3 DRAMIZDOSP 22 [2A38
DRAM_CORE_PWROK DRAMO_DQSP_33 | a3 e DRAM1_DQSN_22 [&yiaq
DRAMO-DOSP 44 | h2s —BDRAT DRAML DOSN 33 [ 55e3
SM_RCOMP O AD44 44 I"Vi57 RA _DOSN_33 ["Ay53
S RCOMP L —AF45 | DRAM_RCOMP_00 DRAMO0_DQSN_44 |75 o DRAMI_DQSP_44 [-7vey
SV RCOMP 2 AD45 | DRAM_RCOMP_11 DRAMO_DQSP_55 [T45 R DRAM1_DQSN_44 [Apas
DRAM_RCOMP_22 DRAMO_DQSN_55 |-yz7 i DRAM1_DQSP_55 [“apgq
s e b
AFa1| RESERVED_AF40 DRAMO_DQSP_77 [a2e—DDaa Group to 6\7\5 DRA-DasT e [avis
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‘AD4T| RESERVED_AD4O DRAM1_DQSN_77 [
| RESERVED_AD41
- 10F13
20F13
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+3VALW +135V
RPC13
10K_0404_4P2R_5%
+135v
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1
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RC103
RC24 o 1 DD_CORE PWROK
4.7K_0402_1% 58 cc1
L5 a , 1U_0402_10V6K 0_0402_5%
o 1
RC26 2N7002KDWH_SOT363-6
Re28 20.4_0402_1% 162_0402_1 o ccis
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+1.8VS
? Net name changed to same as ACLU1l
ucip LMD
== oPT@ RPC1
SATA PTX_DRX_PO BF6 AY?___PCIE CTX GRX PO U 0402 10v6K 2 || lcca
{42} SATA_PTX_DRX_PO SATA PTX DRX N0 BG7 | SATA_TXP_0 PCIE_TXP_0 [-AY% BCIE CTX GRYX NO 10U 0402 10V6-K 2 - PCIE_CTX_C_GRX_P0 {19} LAN CLKREQ# 1 8
HDD {42) SATA_PTX_DRX_NO é : SATA_TXN_O PCIE_TXN_0 {T > PCIE_CTX_C_GRX_NO {19} GPU_CLKREQZ O 2 7
SATA_PRX_DTX PO AU16 AT14 PCIE_CRX_GTX_P0O OPT@ PCIE CLKREQ 2% 3 6
{42} SATA_PRX_DTX_PO SATA_RXP_0 PCIE_RXP_0 PCIE_CRX_GTX_PO {19}
o b aling Ao cdles i SATA PRXDTXNO___AVi6 | SATARXE0 PeIE Ry [ ATIE —PCE CRX GTX NO — PCIE CRXGTX NO {19} u WLAN CLKREQ# Q4 5
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- - @ - @ - @ -
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—ls2mo 0606 1=DDI1 detected
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-
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} 2 1 2 < PCH_ME_PROTECT {44}
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(§ 2N7002KW_SOT323-3
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GP10_S0O_SC_56:

Al6 Top Swap

O=Top address bit, is unchanged
1=Top address bit Ts inverted

GP10_SO_SCQ63]

Multiplexed with Hardware Straps Pin LPE_12S2_FRM

BI0OS Boot selection
0=LPC
1=SPI

GPY0_S0_Sc[065]

Multiplexed with LPE_12S2_DATAOUT

Security Flash Descriptors
O=Override
1=Normal Operation

DDIO_DDCDATA:

DDIO strap

0=DDIO not detected
1=DDI10 detected
DDI1_DDCDATA:

DDI1 strap

0=DDI1 not detected
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THUB USB20 N2__6 | AVDD QFN2g  OVCUR2#/SMD 53 poanG
U USBo0 P57 ] DM2 PGANG |53 —poELF
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N15x GPIO

GPIO /0 ACTIVE Function Description

GPIOO ouT - FB Enable for GC6 2.0

GPIO1 ouT N/A

GPIO2 ouT N/A

GPIO3 ouT N/A

GPI04 ouT N/A

GPIO5 ouT N/A GPU power sequencing---3V3_MAIN_EN
GPIO6 IN - GPU wake signal for GC6 2.0

GPIO7 ouT N/A

GPIO8 110 - System side PCle reset Monitor

GPIO9 l{e] 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

GPIO21 out GPU PCle self-reset control

OVERT ouT Active Low Thermal Catastrophic Over Temperature

N15V-GM Power Sequence

+3VG_AON :
+VGA_CORE ;
iowwos >0
+1.35V6S
TFBVDDQ >0
+1.05VS_VGA
TEXVID 50

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

N15S-GT Power Sequence

+3VG_AON

+VGA_CORE

TNVWDD >0
+1.05VS_VGA

+1.35VGS

TPEX V0D 50

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

Other Power rail

+3VG_AON

Tpgwer-off <10ms

1.al1 G power! railsshould be turned off within 10

2. Optiiius system\VBD33 avaids drop down ear|

ms
r than NVDD and FBVDDQ

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

FBVDD! PCl Express /O and Other

GPU Mem NVCLK FBVDD EGPU+ lem El 05V) PLLVDD

@) (15) | /MCLK NVVDD (1.35V) 1.35V) 6), (1.05V) (3:3V)
Products | (W) (W) (MHz) | (V) | (A) | (W) | (A) | (W) [ (A) | (W) | AmA) (W) (MA)| (W) | (mA)[ (W)
N14X
128bit TBD | TBD | TBD TBD| TBD| TBD| TBD| TBD| TBD |4TBD | TBD§uTBD TBD| TBD| TBD| TBD
DDR3

N15x Multi-level Straps
Physical g Cogical Logical Logical Logical
Strapping pin | Power Rail Strapping Bit3 Strapping Bit2 Strapping Bitl Strapping BitO
ROM_SCLK +3VGS SOR3_EXPOSED SOR2_EXPOSED SORI_EXPOSED SORO_EXPOSED
ROW_SIT F3VC RAM_CFGL3] RAW_CFG[2] RAN_CFG[1] RAN_CFG[O]
ROM_SQ' +3VGS DEVID_SEL PCIE_CFG SMB_ALT_ADDR VGA_DEVICE
STRAPO +3VGS Reserved(keep pulT-up and pulT-down footprint and stuff 50Kohm pulT-up)
STRAPL +3VGS
STRAPR roves dk n d pull-down Footprint and not Stuff by default
eserved(keep pull-up and pull-down footprint and not stu efau

STRAP3 TIVES (keep pull-up and p i 4 )
STRAP4 +3VGS
SMBUS_ALT_ADDR
0 0x9E (Default)
1 0x9C (Multi-GPU usage)

N15x Binary Straps

Physical ~ N

Strapping pin Power Rail | Strap Mapping

ROM_SCLK +3VGS SMB_ALT_ADDR

ROM_S1 +3VGS SUB_VENDOR

ROM_SO +3VGS VGA_DEVICE

STRAPO F3VGS RAW_CFGLO]

STRAPT +3VGS RAW_CFG[1]

STRAPZ F3VGS RAW_CFG[2]

STRAP3 F3VGS RAW_CFGL3]

STRAP4 +3VGS PCTE_MAX_SPEED
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B AFS K S PWR EN g
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S2ieq PEX RXa s Svs ST mone 1
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R 2 @ 1 0o0m2 5% x@ms net o cpote NI5SGT@ - d
X s ¥
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VGA SMB DA2 1) 3 Fro NC4 GPI019 e ¥ g
FC_SVB_DAZ - {3944} E16 | NCO GPI020 64X Gpy PEX RST HOLDK £ e 4
Sereq NCs Gpio21 H o
QA 15 | NCT A6 overTs o 3
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pociss Reig] nce NC33 T e 1
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Rz 2, oprer ooir s PEX_TXO_N O ncio1 AR WRST#  (42)
FOE CRYC G L FOIE CRYC_GDC NI ACI0§ PEX_TX1 <
. Ao PEXTXL N nl 3 o ¥
N Aci| PEX T2 1 ws 3 30 it
fenqPex X N ] Ne102 FRerX 10K 0402 5% S=—cviz
Vi1 ABIZ | PEX_TX3 NC103 AR5 I e |
1U_0402_10V6-K ABIT PEX_ TN o NC104 =X g2 .
2 opt@| ac13 | NC89 o - S
@ D)
Jap1a Neoo x 3 .
Jac1af Neot w GPU_EVENTY R 3 P Py EVENTE \
2l ue c15q NCo2 —
PLT RSTH 2o B15 | NCO3 o H
{r.374044)  PLTRSTH W SVS PEX RST MON# 516 NCo! 5 zmmm soTs33 |
1 C16, .
B PXSRSTH[ >4 e . Connegt to CPU GPIO
@ e h2 gorNes 12C, if not use, can be soft grounded |
RVl C17 . o oo .
7aver) Tok. oah_5% Rereq ncis and delete pull up res H
opT@ opT@ G16{ NC1o
B15q NC20 .
c19{ NC21
> 1 Jp020q Nez2
Jacag, xgg +3VG_AON +3VG_AON
iggi NG25 Internal Thermal Sensor
2 RVI6 D3] NC26
o Reza] ez VGA CRT DATA_RVIZ 2 ves pwr N RviB 2 s |
F2a] NC28 ¥R 22K 002 5% OPYQ TR 0302 5% |
21 | NC29 +PLLVDD VGA CRT CLK RVI9 1 2 OveRT# Rv20 1 2
G2a| NC20 V6 ¥ 2 2K a0z 5% 0¥ 10K 0202 5%
Jacas | Nest Z5mA 1208 sct Rv22 1 2 VoA ALERTE Rv2s 1 > |
e *TEqInesz NG 2 Rva +5P_PLLVDD ¥R 22K 002 5% TOK 0402 5%
- i VID_PLLVDD Z5mA o 0%02_5% 128 _sDA Rv25 2 VGA AC DET R Rv26 1 2 |
H ! B aze 0¥ ook o102 5% |
+aves +3v6_AON LK PCEE GPU AEB 12cc scL Rv28 1 Psi VoA Rv29 1 2
. | o s B:Cm BCIE GPUZ ‘ADE | PEX_REFCLK ¥ 2 2K a0z 5% 0¥ 10K 0202 5%
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| . IZ7 P v xTaLouT RvS3 1 2
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| SPUPEXRST HowD !
PLT RST VoA eI TR 1 2w
* SYS PEX RST MO, ! +105vGS
| SRR . = PBY160808T-181Y-N 2P
i saTsiANTIG SoTizs ! 2 ore
! cos@ | o
] . L 2 S
H 1 2 RV ! B
! NISVENG “0_0402_5% i 5
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NMIC

NC125

NC132

NC133
NC134
NC135
NC136
NC137
NC138
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NC140

NCag
NC141
NC142

NC143
NC144

NC145
NC146

NC147
NC148

NI5S-GT-5-A2_FCBGAG95

oPT@

Part30f 6

Q
=

FERMI_RSVD1
FERMI_RSVD2
NC56

SeE
Bl

EiglEﬁﬁfﬂgfﬁgfff s

LVDS/TMDS
GENERAL

MUL
MULTI_STRAP_|
MUL

BUFRST_N

PGOOD
NCT71

NCT2

STRAPO
STRAPL
STRAP2
STRAP3
STRAP4

NCT73

1_STRAP_REF0_GND
EF1_GNDMLS_REFL
1_STRAP_REF2_GND

THERMDP

THERMDN

2

1 _RV50 D
@ 1o 0402_5%

STRAPO STRAPO

STRAP1
STRAP2
STRAP3
STRAPA

STRAPA

VDD_SENSE

GND_SENSE

1 2_RV51
N155318""40.2K_0402_1% D

VCCSENSE VGA

~>VCCSENSE_VGA {58}
trace width: 16mils
differential voltage sensing
differential signal routing.

_TM:
JTAG_TRST_N

TEST

TESTMODE
JTAG_TCK
JTAG_TDI

JTAG,

SERIAL

VSSSENSE VGA DVSQENSE,VGA {58}

/

2_RV53
10K_0402_5%

ROM_SI {28}
ROM SO {28}
ROM_SCLK (28}
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at least 16 mils width(optimal)
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FBA CLK1 — |E e FBX_CMD10 AL AL A2 A2
reaposs ksl oo eoalboss “Ealf FBx_CMDI1 RASH RASH RASH RASH
e [ LEAE M oosu FBX_CMD12 AL3 AL3 ALZ ATZ
reaoows E7) Besoous 7 FBx_CMD13 BAL BAL A3 A3
e e CO FBX_CMD14 ALZ ALZ AL3 AL3
FBA DQS#4 G3 BBA DQS#5 G3
£ea posm 63 Jooer FoA D055 03 | 5ot FBx_CMD15 CASH CASH CASH CASH
besu basu FBx_CMD16 ODT_H ODT_H
. . FBX_CWD17 CSTEH *
(23242627 FBARSTE [>—TPARSTE T2 loreer B = FBx_CMD18 CS0#_H
L8 — —
EBA CKE H FBx_CMD19 CKE_H CKE_H
e et et vssa.1 FBx_CMD20 RST RST RST RST
2 a0 Nez Ne2 veeas FBx_CMD21 AT AT A6 A6
. RANKA@ nee Nee Voot FBX_CND22 | A4 AZ A5 A5
RV138 RV139 Vesa s FBx_CMD23 ALl ALl A9 A9
10K_0402 5% 4O0K_0402_5% VSSQ_8
RANKA@ RANKA@ vSsOTo FBx_CMD24 A2 A2 Al Al
! 96-BALL 96-BALL FBXx_CMD25 AIO A10 WE# WE#
AWAG1646B-HC11_FBGAY% KaW4G16468-HC11_FBGAG FBx_CMD26 A5 A5 A4 A4 5
<4 @ @ FBX_CWD27 | BAZ BAZ
FBx_CMD28 WE# WE# AL0 AL0
FBx_CMD29 BAO BAO BAO BAO
FBx_CMD30 BAZ BAZ
+1356S UV SIDE +135VGS +135V6S  UV7 SIDE +1.35VGS
For RF For RF
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at least 16 mils width(optimal)
20 mils spacing to other signals /planes

+FBA VREFCAD M8 [=] A D1
{24} +FBA_VREFCAQ Bm VREFCA DQLO |77 A D5
{24) +FBA_VREFDQD VREFDQ QL1 f¢7 )
Fea oo N3 o ggté F8 A D7
A CMD24—P7 H3 A D2 r
A CuD10 P3| AL DOL4 g A D6 Group0
FBA CMD13 N2 | A2 DOLS IGo A D3
FBA CMD26 P8 | A3 DOLE IH7 A D4
A CMD22 —Pa | A4
A CMD21_R8 | A5
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A CuDs T8 | A7
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FBA CMD26 L7 | A°
FeA cuDs R7 | ALOAP Group3
A CMD7 N7
FeA cupid 13 | A128C
ACwpiz 17| AL
M2
g ] BAO
a] BAL
BA2
(23.24) FBA_CLKO LoAClKo T ¥k
(23.24) FBACLKO¥ oA CLKor KTA ek
(23.24) FBACKE_L CKE
. DT L 4 cor
(23) FBA CS1# L cs
(23242527} FEBA RASH RAS
(23.2425.27)  FBA_CAS# CAS
3
FBA DQSO F3
DQsL
QS5
FeADOSs CT)DO%y
FBA DOMO _E7
oML
FBADOM3 D3}
FBA bous D3 | BML
FBA_DO:
FEA DO:
(3242527 FeARSTH [ >————FBARSHE T geeer
1 2 Rviaz L8
243 0402 1% | 20
a1
XNt
>—gfnecz
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bomia L
P L
96-BALL
KaW4G16468-HC11_FBGAYS
@
+135vGs  UV4 SIDE +1.35VGS
For RF _
3
218
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3 1
o
8
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— S D063
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— ] FBARMDI20.0]
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—— FeA_DOS[7.0]
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123,24,25,27)
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{23,24.25.27)

123,24,25.27)

10
= croupt
3A_CMD10 P3| AL
A CMD13 N2 | A2
A _CMD26 P8 | A3
3A_CMD22 P2 | A4
3A_CMD21 R8 | A5
A CMD5 Rz | A0
3A_CMD8 T8 | A7
A Cubzs R348
T ' Group2
A CMD7 N7 | AL
A ot T3 | ALZIEC
ACUDIZ_T74)1s CMD mapping mod Mode E
Rank0 Rankl
FBA CMD20 M2
FBA CMD6 N8 | BAC Address 0..3T [ 32..63 0..31 | 32..63
FBA_CMD30 M3
BA2 FBx_CMDO 00T L 00T L
FBx_CND1 CSI# L
FBA CLKO J7 K _ —
FBA CLKO7 o FBX_CND2 CSO7_L
p— s (4
FBx_CMD3 CKE_L CKE_L
8 oo Lt | FBX_CND4 A9 A9 ALT ALT
BARGSL# | L2 Cs.
7 KJ!3 oas FBx_CMD5 A6 A6 A7 A7
— iy (74 FBx_CVD6 A3 A3 BAL BAL
FBX_CWD7 A0 A0 ALz ALz
FBAIDOS1  F3 —
Fan oosz o7 295t FBX_CNDS A8 A8 A8 A8
FBx_CND9 AT2 AT2 A0 A0
FBA DOM1__E7 _
BA DOVZ_D3 | DL FBX_CMD10 AL AL A2 A2
FBx_CWDIL RASH RASH RASH RASH
FBA DQS#1 G3 DosL —
FApos# 67| BOSL FBx_CWDI1Z | AI3 A3 AT4 AL
FBx_CNWD13 BAL BAL A3 A3
kel R FBx_CWD14 | Al4 ALZ AI3 AI3
N I FBx_CWDI5 CASH CASH CASH CASH
. FBX_CMD16 ODT_H ODT_H
R14 N FBX_CNMD17 CST# H
243_0402_1%: NC3
RANKB@ N v FBx_CMD18 CSO0#_H
o * NES FBx_CMD19 CKE_H CKE_H
FBX_CNMD20 RST RST RST RST
FBx_CWD21 | A7 A7 A6 A6
96-BALL
FBx_CWD22 | A4 AT A5 A5
AW4G1646B-HC11_FBGA96
@ FBx_CWD23 | AIL AIL A9 A9
FBx_CWD24 | A2 Az AT AL
FBx_CWD25 | AIO A0 WEH WEH
FBx_CMD26 | A5 A5 A A
FBX_CNWD27 BAZ BAZ
FBx_CWD28 | WE# WER ATO ATO
FBX_CMD29 BAO BAO BAO BAO
FBX_CVMD30 BAZ BAZ
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> FBA_D[0..63]  {23,24,25,26}
—————— ] FeACMD[0.0] (23.2425.26)
— > FBA_DQM[7..0] {23,24,25,26}
— > FBA_DQS[7.0] {23,24,25,26}
—_— > FonpoSHT.O (3202525 |
4L i
SFBA VREFCAL M8 E A D38 +EBA VREFCAL M8 E: A 043
at least 16 mils width(optimal) B demees S meweror —mvReres  DOOfE reaou VREFDG oL A Dus
20 mils spacing to other signals /planes A CMDS N3 QL2 b e A CMDO N QL2 Wy
TS TR = S e s oo
Tweysremmva 4 o8t Fer—reiee FoA cwpis Nz ] A2 oots Fe—reaiz
b2 Al g R 2l e —— Al oo 2 —
Acibe—ro | A6 Acibe—ro] 46 o7 Fon om0
A CvDs 18 | A7 FBA CMD8 T8 | A7 DQUO I FBA D52
Acvpzs R3] A8 bz R3] A8 oQu Fes—Faabo
A CVD2E L] Arome Group? £oA oMD2E L7 Y ntomp DQU3 [He—EBA DS Grolps L
11 i AlL__ QU4 TEA D5 =
TN Istres M VIS oQus |-a2—FEA05 CMD mapping mod Mode E
A CMD12 T :3 FBA CMD12 17 ;i DQUS A3 A 088
Rank0 Rankl
Address 0..31 | 32..63 0..31 | 32..63
FBA_CMD: M2 BAO M2 BAO
FBA C B0 Ng | 240 FBX_CNDO ODT_L ODT_L
FoA cvibso w3 | BAL e
FBX_CNDL CST# L
FBA CLK1 37 FBA FBX_CWD2 CSo#_L
B350 Fenenas Fen cukr K7 SK FeA o« FBx _CWD3 CRE T CRE T
(ZE’ZE) FBA_CKE_H Pea SRL I K9 CKE — CKE FBx_CMD4 A9 A9 AL AL
.. \_ -t X_(

2325 FBAODT H ea ), FBX_CND5 A6 A6 A7 A7 .
242508 FOAAST Foa rase g 50 FBX_CVD6 A3 A3 BAT BAT
(23:20,2526)  FBA_CASH FoA o FBX_CWD7 A0 A0 A1z A1z

FBX_CND8 A8 A8 A8 A8
eoaposs rsf o Fhoosses | 1
FBADOST_CT]B33, gEeABos: —Cmibts FBX_CND9 AlZ AlZ A0 A0
FBx_CWDIO | AL AT Az Az
roapous er] ron oowsber |
EINGTTANCEN [ ler oqie D3| DY FBX_CWD11 RASH RASH RASH RASH
on pos G on osss 68 FBx CWDIZ | AL3 AI3 ALZ ALZ
o gsis 63 |
FeADOSH BT Y383 WA DOsi6 BT | B33, FBx_CMD13 BAL BAL A3 A3
FBx_CWD14 | Al4 AT AL3 AI3
(23242526) FBARSTH [>—TPARSTE T2 Joreer T2 | cesET FBx_CMD15 CAS# CASH CASH CASH *
E3 I FBX_CVD16 ODT_H ODT_H
. FBX_CWDL7 CST#EH
NC1 NC1 VSSQ_1
et RV NeE Ve FBx_CMD18 CSO#_H
NC3 243-0402_19%: NC3 VSSQ_3
NGt RANKB@ 9 ANca v8sQ 4 FBx_CMD19 CKE_H CKE_H
nes e Vet FBX_CND20 RST RST RST RST
VSSQT7
Ve FBx_CWD21 | A7 A7 A6 A6
VssQ9 FBX_CMD22 AL AL A5 A5
96-BALL 96-BALL
FBx_CWD23 | ALl AIT A9 A9
4AW4G1646B-HC11_FBGA96 (AW4G1646B-HC11_FBGA96 FEx CVD24 v vl Ny Ny
X_ 8
FBx_CWD25 | ALO A0 WEH WEA
FBX_CMD26 | A5 A5 A A
FBX_CND27 BAZ BAZ
[ FBx_CWD28 | VWEE WER A0 AT0
FBX_CVD29 BAO BAO BAO BAO
FBX_CND30 BAZ BAZ
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+3VG_AON Physical - Logical Logical Logical Logical,
Strapping pin | Power Rail Strapping Bit3 Strapping Bit2 Strapping Bitl Strapping Bit0
ROM_SCLK +3VGS SOR3_EXPOSED SOR2_EXPOSED SORI_EXPOSED SORO_EXPOSED
ROM_ST +3VGS RAW_CFG[3] RAM_CFG[2] RAM_CFGIL] RAMECFGLOT
N N N N N ROM_S0 +3VGS DEVID_SEL PCIE_CFG SWB_ALT_ADDR VGA_DEVICE
RV146 RV147 RV148 RV149 RV150 STRAPO +3VGS eserved(keep pulT-up and pulT-down footprint and stuff 50Kehm pulT-up)
49.9K_0402_1% 4.99K_0402_1% 24.9K_0402_1% 4.99K_0402_1% 45.3K_0402_1%
N1SSGT@ @ @ @ @ STRAP1 +3VGS
— ’ ’ ’ | STRAP2 +3ves dk " d pull-down footprint and not stuff by default)
E eserved(keep pull-up and pull-down footprint and not stu efau
20 SpRaee STRAPT STRAPS 3VES P pull-up and p P d
{20 STRAP2 O
{20} STRAP3 B STRAP4 +3VGS
{20} STRAP4 STRAP4
~ ~ ~ ~ ~ ST 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% 10K_0402_1% 0 (Default)
@ @ @ @ oPT@ 4.99§BJ 1000 0000
- - - - - | SD034499
10K 1001 0001 1
15K 1010 0010
A\ 20K 1011 0011 PCIE CFG
4. 9K 1100 0100
DO3. Mthm 0T 0T 0 (Default)
003420128
4. 8K 1110 0110, 1
D03234878]
+3VGS -3K 1111 0111
0034453281
SMBUS_ALT_ADDR
of of 0 OX9E (Defaul)
RV156 RV157 RV158 F‘hysmgl i Power Rail | Strap,Mappin 2E el
4.99K_0402_1% 4.99K_0402_1% 4.99K_0402_1% Strapping pin . 1 0x9C (Multi-GPU usage)
@ @ @ ROM_SCLK +3VGS SMB_ALT_ADDR
“ - ROM_ST F3VGS SUB_VENDOR
ROM_SO +3VGS VGA_DEVICE VGA—DEV ICE
&) fow 5o STRAPO T3VCS RAW_CFGTOT 0 3D Device (Class Code 302h)
{20} Rom_sGLk STRAPT T3VCS RAM_CFG[1] . "
o o VGA Device (D
STRAPZ F3VES RAV_CFGL2T GA Device (Defaul
X76 RV159 RV160 RV161
10K_0402_1%| 10K_0402_1% 10K_0402_1% STRAP3 +3VGS RAM_CFG[3]
oPT@ oPT@ oPT@
- - STRAP4 +3VGS PCTE_MAX_SPEED
L
A4
X76
GPU FB Memory (DDR3) ROM_S1 ROM_SO ROM_SCLK STRAPO STRAP1 STRARZ STRAP3 STRAP4
N H5TC4G63AFR-11C 0x3
Hynix
900MHZ 256M x 16 PD 20K
_ MT41J256M16HA-093G:E 0Ox4
Micron
900MHZ 256M x 16 PD 24.9K
K4W4G1646D-BC1A 0x5
Samsung PD 4.99K PD 4.99K PU 49.9K Un-stuff Un-stuff Un-stuff Un-stuff
Q00MHz | 256M X 16 PD 30.1K
GPU FB Memory (DDR3) STRAP3 STRAP2 STRAPL STRAPO STRAP4. ROM_SI ROM_SO ROM_SCLK
VRAM X76 VRAM P/N
- H5TC4G63AFR-11C
Hynix PD 10K PU 10K PD 10K PD 10K
900MHz | 256M x 16 0x4 Samsung X7604112001 SA00005SH40
N MT41J256M16HA-093G:E
Micron PU 10K PU 10K PD 10K PU 10K
900MHZ 256M x 16 0xD
_ H5TC2G63FFR-11C _ X7604012002 SA00005M120
Hynix PU 10K PU ‘( PD 10K PD 10K PD 10K PD 10K PD 10K PD 10K Micron
900MHZ 128M x 16 0xC
~ MT41J128M16JT-093G
Micron PD 10K PD 10K, PD 10K PU 10K ~
900MHZ 128M x 16 Ox1 Hynix X7604012001 SA00005VS00
K4W2G1646Q-BC1A
Samsung PU 10K PU™10K PU 10K PD 10K
200MHz | 128M X 16 OXE
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LCD POWER CIRCUIT CMOS Camera
+LCDVDD +5VALW +3Vs
W=60mils +avs Neid short +3VS_CMOS_R
a 1 2
RL - 1
130_0603_1% R2 C1 JUMP_43X39
100K_0402_5% 4.7U_0603_6.3V6K +3VS_GMOS
@
2 LP2301ALT1G_SOT23-3
R4 Q9 W=40mils
1 2 LP2301ALT1G_SOT23-3 2 o
220K 0405 1% 8 c
2N7002KDWH_SOT363-6 ; +LCDVDD +LCDVDD_CON i's c
] 10U_0603_6.3V6M
Cc2 u W=60mils I 2 2 @
100402 10V6K [, 2 1 . 8 o
o 3
0_0805_5% g 18 33 =
& z |t g1 8 cmos on# [_>
{4} PCH_ENVDD P 3 o
8 E; ] co
2N7002KDWH_SOT363-6 S, S ﬂ_‘ 2 0.01U_0402_25V7K U_0402_10V6-KI
2 2 3 @
<
For RF s
3VsS
- EMI request
o R8 R9
100K_0402_1% > 100K_0402_1% DMIC_CLK DISPOFF# INVT_PWM
R10 ¥
2 4.7K_0402_5% e e 4 2 o ¥ o
@ 3|, g 3|, % o, 8
o
N B- LEDVDD AR [ S‘ g g
> - + —Eor AU
@4 ekoFrs[>RIZ_ 1 2 0.04p2 5%)  DISPOFF# EDP_AUXZ -4 5 g‘ 2
a q 3
Ri4 1 20 0402 5%, ENBKL 2A 80 mil 2 7.1 \ | 9 & 9 § e -
{4} PCH_ENBKL > . SENBKL {44} O,W% Ri3 Ris .
100K_0402_1% $)100K_0402_1%
R16
100K_0402_5% AO3401A_SOT233 @ @
o 33 ¥ 2
EMI Request EDP1
+LEDVDD 1
S
+3VS *—3q3
CPU _EDP TX0+ C19 1 2_.1U_0402_10V6-K EDP_TX0+ 4
), CPULEDP X0+ [ >—creto— 0 5 TX0- B
o N ChUEBE X0, [ CPUEDP TX0_Ci6 1 |["2 100402 10V6K _EDP X0 B
R18 CPU EDP TX1+ €17 1 2 .1U 0402 10V6K  EDP TXlt 7
{4} CPULEDP_TX1+ . = 8
g_moz_s% R, Yk B CPU EDP TX1-_C18 1 |[ 21U 0402 10V6K _ EDP TXI H
CPU EDP_AUX €20 1 2_.1U_0402_10V6-K EDP_AUX 10
- {4])CPU_EDP_AUX <> T 3 11 -
19 N 2 0 om0z - (4} CPUEDPAUXH < > CPU_EDP_AUX# €21 1 21U 0402_10V6-K EDP_AUX# 12
{4} PCH_EDP_PWM > DISPOFF# S
- INVT_PWM }g
R20 c132
100K_0402_5% 1U_0402_10V6-K +3VS 1;
o @ [ 2 {4} CPU_EDP_HPD < %g
1 0_040275% w=6omil +LCDVDD_CON t 21
R =60mils 22
Reserve for power consumption test C22 43VS 23
680P_0402_50V7K {43} DMIC_DATA 24
{43} DMIC_CLK 25 1
26 61 P37
R182 1 2 0 0402 5% HUSB20 P1 R 8 27 G2 P33
{16} HUB_USB20_P1 28 G3
(16) HUB_USB20_N1 Rl\?l 1 2 0 2_5% HUSB20 N1 R g 20 ca ‘; B
+3vs_CMO$ L 30 G5
Touch Screen 0 0w 10ve - Womils L, seesgmeean |
w4 EcTsony [ >R cz3 1 {_ 2 T8 0047u_0a0q 16vK |
+3VS_TS_R +3VS_TS
LP2301ALT1G_SOT233 EMT request
» 2
Qi1 TS@ TS1
c25 R28 2 1 10K 0402 5% TS RS ;
1U_0402_10V6-K 3
{16} HUBAUSB20 P4 5 GND1 |5
6 GND2
'ACES_87213-00601-PO01 |
+3vs +3VS_TS R +3VS_TS USB20_P4_CONN ME
;; @
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{6} SATA_PRX DTX PO SATA_PRX _DTX PO C69 .01U_0402_16V7-K SATA PRX _C DTX PO B+ JODD1
GND_3 (61 SATA_PTX_DRX_P1 SATA PTX DRX P1__ 14@C70 1 2 01U 0402 16V7-K  SATA PTX C DRX P1 14 2 EQE’J
{6} SATA PTX DRX N1 B SATA PTX DRX N1 14@C71 1 2 .01U_ 0402 16Vi-K SATA PTX_C DRX_N1 14 RX.
8 _PTX_DRX 4| RX
X—a V33 1 , = GND_2
e 9 smmconow < STocon uper 1 {2 ol s on i T
+5VS +5VS_HDD 11 ] V333 {6} SATA_PRX_DTX_P1 . =1 TX+
Need short 5] GND_4 GND_3
GND_5
— ODD_DETECT# R 8
1 2 GND_6 5 DP
V5_1 ——=1 +5v_1
JUMP_43X79 V5.2 oD DR 4 T V2 14
= V5_3 > MD GND1 5
g GND_7 5 GND_4  GND2
%—1g| DASIDSS GND_5
+5VS_HDD 0 | GND_8 SUYIN_127382FB0135255ZL
%5 vi21 VE@
X551 V12 2 AV
*—4v12 3
1 1 1 1 ]
C74 C75 c77 Cc78 SUYIN_127043HR022M32QZR
=—1000P_0402_50V7K .1U_0402_10V6-K c76 10U_0805_10V6K 10U_0805_10V6K
5 , 1U_0402 6.3VeK |, 2 @
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<V Ké KSO7/PD7 GPHS5/IDS WACOFF 3}
+avs KsI7 PAD 1 S Ksos/ACKs GPHB/IDG VR_HL5VS_PWRGD  {46.56} susps REI8 1 @ A 2 100K 0402 5%
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WRST# 1 KSO11 < SUSP# 1 2
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2
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2N7002KW_SOT3233 ) 2 ;
RE40 1 210K 0402 5% BKOFF# B 3
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| .
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ON/OFF switch

K/B Connector
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