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DA8001K6000 (SBDR)
DA8001K6100 (NBDR)

FDI40 N3-14", FDI4A V3-14", FDI43 N5-14", 
FDI50 N3-15", FDI5A V3-15", FDI53 N5-15",
FDI70 N3-17"

431AJ431L51
431AJ431L52
431AJ431L53
431AJ431L54

SBDR-DIS
431AJ431L01
431AJ431L02

NBDR-DIS

i3-10110U

i5-10210U

i7-10510U

X4EAJ431L51(N3)
X4EAJ431L52(V3)
X4EAJ431L01(N5)

X4E

PCB_NBDR_R1@: PCB MB DAZ for NBDR
TS_NON@/TS_USB@/TS_I2C@: Touch Screen Interface Select
SBDR@/NBDR@: SBDR/ NBDR Select

i3-10110U

i5-10210U

i7-10510U

PCB R1

PCB R3

 @ : Un-pop Component
DIS@ : GPU Support
INSPIRON@/VOSTRO@ : Inspiron/Vostro
CML@/CNL@ : CML/CNL
BASE@/PREM@ : Pentium,Celeron / i3,i5,i7
EXO@/TOPAZ@ : R17M-M1-30/R17M-M2-50
EC@ : EC Support
JP@/PJP@ : JUMP
100@/1000@: Lan

EMI@/ESD@/RF@ : EMI, ESD and RF Component
@EMI@/@ESD@/@RF@ : EMI, ESD and RF Un-POP Component
CMC@ : XDP Component
CONN@ : Connector Component
KBBL@ : KB Backlight
TPM@/FTPM@ : HW TPM/SW TPM
750_CTPM@:750 and china TPM
ST_CTPM@:ST and china TPM
CTPM@:China TPM
FFS@ : Free Fall Sensor
TYPEC@ : TypeC
TYPEC@EMI@/TYPEC@ESD@: EMI, ESD ,TypeC Component
M1_30@/M2_50@ : R17M-M1-30/R17M-M2-50
2G_G5@/2G_H@/2G_S@/2G_M@ : VRAM type
PCB@/PCB_R1@/PCB_R3_G@/PCB_R3_T@/PCB_R3_H@/PCB_R3_TM@: PCB MB
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4GB/8GB

AMD R520/R530
R17M-M1-30/R17M-M2-50
(15"/17")
18W

VRAM(GDDR5)* 2
2GB

DDR4 

SODIMM A

DDR4 2400MHz Channel A

GPU

PCH-LP

DDR4 

SODIMM B

DDR4 2400MHz Channel B

Block Diagram

USB2.0 x 1

Port 1 (USB3.0 Type-A)

SMSC KBC 1418
MEC1418-NU

Battery

Charger

RTC

Port 2 (USB2.0 Type-A)

USB3.0 x 1 Gen1

USB2.0 x 1

Card reader
RTS5144

USB2.0 x 1 SD 3.0  SD Card slot

BT with WLAN

CameraUSB2.0 x 1

Keyboard PWM FAN
Thermal sensor
NCT7718W

# ----> V3 only

USB2.0 x 1

Port 3 (USB3.0 Type-A)

Finger printUSB2.0 x 1

PCIe x 4GDDR5

eDP 1.2eDP connector

DDI x 4HDMI connector , 1.4a

PCIe x 1 / CNVi

USB2.0 x 1

DDI x 2

#dTPM
NPCT750

SPI

SPI ROM
16 MB

PS/2

Precision 
Touchpad
Click Pad

I2C

eSPI

Daughter board

P6~17

P27~31

P35~36

P38

P40

P23

P24

P71

P71

P52

P38

P66

P66

P8

P62

P58

P66P77P62

RTC

15W

BGA 1528 balls

46 x 24 mm

USB3.0 x 1 Gen1

# DP re-driver
   PS8330B

# VGA converter
   RTD2166

DP x 2VGA
Connector

USB3.0 x 1 Gen1

USB Type-C
Connector

USB3.0 x 1

Universal Jack

HDA CODEC
Realtek ALC3204-CG

2CH SPEAKER
(2CH 2W/4ohm)

RING2/SLEEVE

HP_R/L

PCIe x 1LAN 10/100
# LAN 10/100/1000

Transformer
RJ45
Connector

M.2 SSD (NVMe) PCIe x 4

ODD SATA x 1 Gen1

2.5" 
HDD/SSD

SATA x 1

USB2.0 x 1 (Port8)

HDA

# FFS SMBus

P51P51P51

P68

P67

P67

P67

P56

P56

Touch screen

P38

Type-C MUX
TUSB542

P42

P43

5V@3A

P42

CC

USB2.0 x 1 (Port4)

*Pentium/Celeron Only

I2C

P40

P73

P73

TPS25810
P50

Reserved

Reserved

Reserved Reserved

    Intel  CPU

   Comet Lake/
Whiskey Lake-U/
 Cannon Lake-U
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DESTINATION

USB3.0 port1

USB3.0

USB3.0-1

USB3.0-2

USB3.0-4

USB3.0-3

USB3.0-5

USB3.0-6

PCIE

PCIE-5

PCIE-6

PCIE-7

PCIE-8

PCIE-9

PCIE-10

PCIE-11

PCIE-12

PCIE-13

PCIE-14

PCIE-15

PCIE-16

SATA

SATA-0

SATA-1A

SATA-1B

SATA-2

WLAN

LOM

1

2

3

4*

5

6
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Finger printer

Card reader , IO/B

BT
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POWER STATES

LOW

LOW

S0 (Full ON) / M0

SLP 
S3#

SLP
S5#

HIGH

Signal

State

SLP
S4#

HIGH HIGH

ALWAYS
PLANE

ON

SUS
PLANE

RUN
PLANE CLOCKS

S3 (Suspend to RAM) / M3 LOW HIGH HIGH ON

S4 (Suspend to DISK) / M3 ONLOW HIGH

S5 (SOFT OFF) / M3 ONLOW LOW

G3 OFF OFF OFF OFF OFF OFF OFF

OFF

ON

ON

OFF OFF

OFF

OFF

ON ON

OFF

OFF

OFF

Pull-down# Pull-up Voltage

1

2

3

4

5

6

7

8

9

10

100

100

100

100

100

100

100

100

10.0

17.8

27.0

37.4

49.9

64.9

82.5

107.0

154.0

200.0

3.000

2.801

2.598

2.402

2.201

2.001

1.808

1.594

1.299

1.100

Board ID

Board ID & Model ID Table

EVT

DVT1

DVT2

Pilot

Touch screen

Reserved

NVME SSD

NVME SSD

NVME SSD

NVME SSD

TypeC

USB2.0 Port2

USB2.0 port1

USB2.0 Port, IO/B

N/A

+1.8V_PRIM System +1.8V always on power rail

DDR4 +1.2V power rail+1.2V_DDR

Voltage Rails

+19V_ADPIN

+19VB

Adapter power supply

AC or bat t ery po wer r ail f or Syst e m

Note : ON* means that this power plane is ON only with AC power available, otherwise it is OFF

S0 S3 S4/S5Power Plane Descript i on

+17.4V_BATT++

+1.0V_PRIM System +1.0V always on power rail ON*

+3VALW_PCH +3VALW power for PCH suspend rails

N/A

N/A

OFF

ON*

ON*

N/A

N/A

N/A

ON

ON

ON

ON

N/A

N/A

N/A

ON

ON

ON

ON

Bat t ery  po wer s uppl y

DS3 ------------------ ---

USB3.0 port2

100

100

PCIE-1

PCIE-2

PCIE-3

PCIE-4

+RTC_CELL RTC power ONONON

+3VALW_DSW +3VALW power for PCH DSW rails ON*ONON

+5VALW System +5V always on power rail ON*ONON

+3VALW System +3V always on power rail ON*ONON

+2.5V_MEM DDR4 +2.5V power rail ON OFFON

+0.6V_DDR_VTT DDR +0.6VS power rail for DDR terminator OFFOFFON

+VCCST OFFONON

+VCCSTG +1.05 VCCSTG power rail ON OFF OFF

+VCCIO +1.05 VCCIO power rail ON OFF OFF

OFF+VCC_CORE Core voltage for CPU OFFON

+VCC_GT Sliced graphics power rail OFFOFFON

+VCC_SA System Agent power rail OFFON OFF

+1.05 VCCST power rail

+3VLP +19VB to +3VLP power rail for suspend power ONONON

+3VGS +3V power rail for GPU

+1.8VGS +1.8V power rail for GPU

OFF

OFF

OFF

OFF

ON

ON

+3VS System +3VS power rail 

System +5VS power rail+5VS

OFF

OFF

OFF

OFF

ON

ON

+1.35V_MEM_GFX +1.35V power rail for GPU OFFOFFON

+0.95VSDGPU +0.95V power rail for GPU OFFOFFON

NA

NA

NBDR-DSC

Model ID

SBDR-UMA

NBDR-UMA

SBDR-DSC
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(+19VB)

ADAPTER

CHARGER
ISL88739HRZ-T
(PUB01)

+VCC_CORE

NCP81253MNTBG
(PUA01) +VCC_SA

CPU PWR

GPU PWR

Peripheral Device PWR

+1.05V_PRIM
RT6228AGQUF
(PUH01)

+VCC_GT
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(PUV01) +VGA_CORE

DGPU_PWR_EN

+1.05VALWP +VCCIO

EM5209VF
(UZ1)

+VCCSTG

TPS22961
(UZ2)

+VCCST

CPU_C10_GATE#
SIO_SLP_S3#

PJPH02PRIM_PWRGD

+5VALWP

+3VALWP

+3VLP

+RTC_VCC
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(D1) +RTC_CELL

+LCDVDD
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DGPU_PWR_ENTPS22967DSGR
(UZ5)

SIO_SLP_S3#

+3VS

+3VALW_PCH

PJP302

+3VGS

JP9

LCD_VCC_TEST_EN

EDP_VDD_EN
or

EN_5VSY8180CRAC
(PU501)

SY8286BRAC
(PU301)

JP10EM5209VF
(UZ6)

DGPU_PWR_EN +0.95VSDGPU

PJP1802PCH_PRIM_ENRT8061AZQW
(PU1801) +1.8VALWP +1.8V_PRIM

EM5209VF
(UZ6)

DGPU_PWR_EN
JP11

+1.8VGS

PJPH01

RT6226AGQUF
   (PUW01)

PJPW01

+1.35VGPUP
DGPU_PWROK

+1.35V_MEM_GFX
PJPW02

PJP501

+5VALW

PJP502
PJP503

PJP301

+3VALW

EN_3V

PJP1801

RT9059GSP
(PU2501)

PJP2501 SIO_SLP_S4# PJP2502

+2.5VP +2.5V_MEM

FUSE 1.5A_24V
(F1) +DCBAT_LCD

+3V_EMMC
0ohm 0603
(RM1)

DRVON
PWM1_2ph_CPU

DRVON
PWM_1a_CPUNCP302045MNTXG

(PUG01)

0ohm 0603
(RM2) +1.8V_EMMC

SY6288D20AAC
(UU2) USB_EN#

USB30_VCCA

USB30_VCCB
USB_EN#

SIO_SLP_S3#

+5VS

SY6288D20AAC
(UU1)

EM5209VF
(UZ3)

JP6

+5V_ODD

+5V_HDD

+5V_HDMI
FUSE 1.5A_6V
(FI1)

+5V_KB_BL
FUSE 0.5A_13.2V
(F3)

0ohm 0805
(RA1) +5V_PVDD

OVP_TRIP_P1SY6861A1AAC
(UT3) +CCG_VBUS

0ohm 0603
(R23) +TPAN_VDD

JP7

TPS22967DSGR
(UZ4)

PCH_PWR_EN

NCP302045MNTXG
(PUI02)

DRVON
PWM_1b_CPU

NCP302045MNTXG
(PUI01)

SIO_SLP_S4#

RT8207PGQW
(PUM01) +1.2VP +1.2V_DDR

+0.6VSP
0.6V_DDR_VTT_ON

PJPM02

PJPM03

+0.6V_DDR_VTT

PJPM01

+2.5V_PG

+VCC_CORE_GTRSHUNT
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CAD note: 
Trace width=5 mils, Spacing=25mils
Max length=600mils

COMPENSATION FOR EDP_COMP

L5,N5 are required for CFL U43e only.

COMPENSATION FOR OPIRCOMP
CAD Note:
Min trace width=10 mils, Max trace length=500 mils
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DDR4 Interleaved Memory

Buf f er wit h Open Dr ai n Out put For VTT po wer c ontr ol

CAD Note:
Trace width=15 mils, Spacing=25 mils(Within Group 20mils)
Max trace length= 500 mils

DDR4 COMPENSATION SIGNALS

CAD Note:
Min trace width=20 mils, spacing of adjacent signal=20 mils
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Power-Up/Down Sequence 1. All the ASIC supplies must reach their respective nominal voltages within 20 ms
of the start of the ramp-up sequence, though a shorter ramp-up duration is
preferred. The maximum slew rate on all rails is 50 mV/μ s.

2. It is recommended that the 3.3-V rail ramp up first.

3. It is recommended that the 0.95-V rail reach at least 90% of its nominal value
no later than 2 ms from the start of VDDC ramping up.

4. The power rails that are shared with other components on the system should be
gated for the dGPU so that when the dGPU is powered down (for example
AMD PowerXpress? idle state), all the power rails are removed from the dGPU.
The gate circuits must meet the slew rate requirement (such as ? 50 mV/μ s).
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1

3
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AND
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+VGA_CORE
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DGPU_PWR_EN

+3VS

+1.05V_PRIM

Samsung 2G Hynix 2G Micron 2G

5. VDDC and VDD_CT should not ramp up simultaneously. For example, VDDC
should reach 90% before VDD_CT starts to ramp up (or vice versa).

6. For power down, reversing the ramp-up sequence is recommended.

VDDR3(3.3V)

VDDC/VDDCI(0.8~1.15V)
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Main Func = GDDR5

L
BYTE5

L
BYTE4

H
BYTE6

H
BYTE7

MF=0

M_DA[32..63]

+FB1_VREFDL

+FB1_VREFCL

M_DA43

M_DA39

M_DA35

M_DA36

M_DA40
M_DA42

M_DA33

M_DA44

M_DA46
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M_DA37
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M_CLKA1

M_CLKA#1

M_CLKA1

M_CLKA#1

M_DA[32..63][31]

+1.35V_MEM_GFX

+1.35V_MEM_GFX

+1.35V_MEM_GFX
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+1.35V_MEM_GFX

+1.35V_MEM_GFX

+1.35V_MEM_GFX

VRAM_RST#_R[31,35]

M_CKEA1[31]

M_CLKA1[31]
M_CLKA#1[31]

M_RASA#1[31]

M_CASA#1[31]
M_CSA#1[31]

M_EDCA4[31]
M_EDCA5[31]
M_EDCA7[31]
M_EDCA6[31]
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WE#                   CS#
L12

CS#                    WE#
G12

CAS#                 RAS#
L3

RAS#                 CAS#
G3

CKE#
J3

CK
J12

CK#
J11

VPP/NC
U5

EDC0                EDC3
C2

EDC1                EDC2
C13

DQ24              DQ0
A4

DQ25              DQ1
A2

DQ26              DQ2
B4

DQ27              DQ3
B2

DQ28              DQ4
E4

DQ29              DQ5
E2

DQ30              DQ6
F4

DQ31              DQ7
F2

VSSQ
E1

VSS
T10

VSS
L10

VSS
P10

VREFD
A10

VDD
D11 VDD
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VDDQ
B1

VDDQ
D1

VDDQ
F1

VDDQ
M1

VREFD
U10

VDDQ
T1

ZQ
J13
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J2

WCK01              WCK23
D4

WCK23#           WCK01#
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WCK23              WCK01
P4

VSSQ
A1

VSSQ
C1

VSSQ
N1

VSSQ
R1

WCK01#           WCK23#
D5

VSSQ
U1
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VDDQ
G2

VSSQ
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VSSQ
K2

VDDQ
L2

VDDQ
B3
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VDD
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VDD
R5
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C5

DQ17              DQ9
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DQ18           DQ10
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DQ19           DQ11
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DQ20           DQ12
E11

DQ21           DQ13
E13

DQ22           DQ14
F11

DQ23           DQ15
F13

DQ16              DQ8
A11

EDC2                EDC1
R13

BA2/A4               BA0/A2
K11

VDD
L4 VDD
G4 VDD
L1 VDD
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VSS
B10 VSS

T5 VSS
L5 VSS
G5 VSS
B5 VSS
K1 VSS
H1

VDDQ
P1

BA3/A3               BA1/A5
H10

BA0/A2               BA2/A4
H11

BA1/A5               BA3/A3
K10

VDDQ
D3

VDDQ
F3

VDDQ
H3

VDDQ
K3

VDDQ
M3

VDDQ
P3

VDDQ
T3

VDDQ
E5

VDDQ
N5

VDDQ
E10

VDDQ
N10

VDDQ
B12

VDDQ
D12

VDDQ
F12

VDDQ
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K12

VDDQ
M12

VDDQ
P12

VDDQ
T12
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G13
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L13
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D14
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F14
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M14
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P14

VSSQ
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E3
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R3
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VSSQ
R4
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F5

VSSQ
M5

VSSQ
F10

VSSQ
M10

VSSQ
C11

VSSQ
R11

VSSQ
A12

VSSQ
C12
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VSSQ
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R12
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U12
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H13
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A14
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VDD
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VDD
G14

VDD
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K14

DQ8             DQ16
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DQ9             DQ17
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DQ10           DQ18
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DQ11           DQ19
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DQ12           DQ20
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DQ14           DQ22
M11
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M13

DQ0             DQ24
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DQ1             DQ25
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DQ2             DQ26
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DQ3             DQ27
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DQ4             DQ28
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DQ5             DQ29
N2

DQ6             DQ30
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DQ7             DQ31
M2
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R2
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DBI2#                DBI1#
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P2
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J14

SEN
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J1
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K4
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+3V/+0.95V/+1.8V for GPU

Main Func = GPU

JP9
Always Short

JP10
Always Short

JP11
Always Short

331mA

1900mA

25mA

Maximum Output Current 4A

Maximum Output Current 6A

DGPU_PWR_EN

+1.8VGS_GPU_ON

+1.8VGS_OUT

+0.95VSDGPU_ON

+0.95VSDGPU_OUT

+3VGS_GPU_ON

+3VGS_OUT

+1.8V_PRIM

+1.05V_PRIM +0.95VSDGPU

+5VALW

+3VGS+3VS

+1.8VGS

+5VALW

DGPU_PWR_EN[11,92]
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TPS25810_POL#(for Ti TPS25810)

20 mils

High Active

Close to Pin2,3,4

W=120 mils

5V@3A

Main Func = Power Switch

TPS25810_UFP#

TPS25810_POL#

TPS25810_POL#
TPS25810_UFP#

+5VALW_25810

+CCG_VBUS

+5VALW

+3VALW

+3VALW

TYPEC_CC1 [43]
TYPEC_CC2 [43]

TPS25810_POL# [42,58]

TPS25810_EN[58]
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RTL8111H-CG RTL8106E-CG

LAN CHIP 10/100/1000

LDO mode LDO mode

10/100/1000M 10/100M

SA000065Y00

Main Func = LAN

CL8, CL9 close to UL1 Pin 17, 18
CL13, CL14 close to UL1 Pin 13, 14

W=40mils W=40mils

+LAN_VDD33 Rising time (10%~90%) need
 >0.5mS and <100mS.

High Active

"PCIE_WAKE#" PU 1k on CPU side

RTL8106E-CG
(071.08106.0003)

RTL8111H-CG
RTL8111G-CGT
(71.08111.U03)

1.0V Source

LDO

LDO X

X X

RL1 CL2

X

O O O O O

CL12

OX X

40 mils

Layout:
CL15: close to Pin32
CL17: close to Pin11

CL3: close to Pin8
CL4: close to Pin30
CL5: close to Pin3
CL6: close to Pin22

40 mils

Layout:
For RTL8111H-CG
* Place CL3,CL4,CL5,CL6 close to each VDD10 pin 8, 30, 3, 22
For RTL8106E
* Place CL3,CL4 close to each VDD10 pin 8, 30

CL12: close to Pin23
CL10: close to Pin11
CL11: close to Pin32

CL2,RL1:
Only for 
RTL8111 LDO mode.

Layout:
For RTL8111H-CG
* Place CL10 and CL11 and CL12 close to each VDD33 pin 11, 23 , 32
For RTL8106E
* Place CL11 and CL12 close to each VDD33 pin 23, 32

CL5 CL6 CL10

SA000080P00

JP5
Always Open

Layout note:
30 mil spacing between MDI differential pairs.

Main:
SP050006H00, S X'FORM_ NS0014 LF LAN
2nd:
SP050006W00, S X'FORM_ HD-245 10/100 PC CARD LAN

Layout note:
30 mil spacing between MDI differential pairs.

TL1 TOP, TL2 BOT

Follow Reference Schematic 0.01uF~0.4uF

LAN TransFormer 10/100M x2Main Func = LAN

Jason 2019-06-20

"SE00001OW00" change from 
"1000EMI@" to "@EMI@"
for reserve. Giga & 10/100 
all used "SE00000UO00"

PCIE_CRX_C_DTX_N9
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+3VALW +LAN_VDD33

+LAN_VDD33

+LAN_VDD33 VDDREG

PCIE_CRX_DTX_P9 [12]
PCIE_CRX_DTX_N9 [12]

PCIE_CTX_DRX_N9 [12]
PCIE_CTX_DRX_P9 [12]

CLK_PCIE_P2[10]
CLK_PCIE_N2[10]

AUX_ON[58]

PCIE_WAKE# [10,52,58,68]

PLTRST# [10,27,52,58,66,68]

CLKREQ_PCIE#2[10]
LOM_CABLE_DETECT [58]
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E Key CONN

1.8V

RW5,RW7 close to CPU

Jason 2019-04-25

Change to "@" for DTC

PCIE_CTX_C_DRX_P10
PCIE_CTX_C_DRX_N10

CNV_BRI_CRX_DTX_R

CNV_RGI_CTX_DRX_R
CNV_RGI_CRX_DTX_R
CNV_BRI_CTX_DRX_R

WIFI_RF_EN_R
BLUETOOTH_EN_RCLKREQ_PCIE#1_R

PCIE_WAKE#_R

WIFI_RF_EN_R

BLUETOOTH_EN_R

+3.3V_WLAN+3VS

+3.3V_WLAN

+3.3V_WLAN

+3.3V_WLAN

+3VALW_PCH

REFCLK_CNV [10]

CLKREQ_CNV# [9]

CNV_RF_RESET# [9]

USB20_P10[12]
USB20_N10[12]

PCIE_CTX_DRX_N10[12]
PCIE_CTX_DRX_P10[12]

PCIE_CRX_DTX_N10[12]
PCIE_CRX_DTX_P10[12]

CLK_PCIE_N1[10]
CLK_PCIE_P1[10]

CLKREQ_PCIE#1[10]
PCIE_WAKE#[10,51,58,68]

SUSCLK_WLAN [10]
PLTRST# [10,27,51,58,66,68]

CLK_CNV_CRX_DTX_P[9]
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InputCapacitor:
10uF_0805_X5R_25V

LX_VCCSA

AONH36334
Rds(on)=12.4~15.8m ohm

VCC_core (U22) 
Loadline : 2.4m-ohm

TDC 22A
Peak Current  32A
OCP current 38A 
Choke DCR 0.67 +-5%m ohm (7*7*4)

VCC_GT 
U22 - 15W
Loadline : 3.1m-ohm

U22-15W
TDC 18A  
Peak Current  31A
OCP current 37A
Choke DCR 0.67 +-5%m ohm (7*7*4)

VCC_SA
Loadline : 10.3m-ohm

TDC 4A  
Peak Current  6A
OCP current 7A
Choke DCR 6.2 +-5%m ohm (5*5*3)

VCC_core (U42)
Loadline : 2.4m-ohm

TDC 49A  
Peak Current  70A 
OCP current 84A 
Choke DCR 0.67 +-5%m ohm (7*7*4)
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Total VCORE Output Capacitor:
4  X 330uF_D2
10 X 47uF_0603
22  X 22uF_0603
42 X 1uF_0201

Total VCCGT Output Capacitor:
2  X 330uF_D2
23X 22uF_0603_X5R
11X 1uF_0201

Total VCCSA Output Capacitor:
11 X 22uF_0603
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