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USB2 Rbias
Place as close as possible to pins

HW Pull-Up/Pull-Down

25MHz, 30ppm, 20pF TR Crystal

Must use Metal shielded crystal for
better noise immunity. (Recommended:
FL2500123Z by Pericom)

18pF cap is recommended for better
2.4GHz rejection. 20pF cap can be used as
well.

Strongly recommended adding GND
guard-ring around Crystal and crystal's
traces up to TR. GND vias should be used
randomly.

Reference design is 221KBleeding Resistors

DG_TMU_CLKIN: Security Strap
'0' - Unsecured
'1' - Secured (Default)

HW Configuration for Debug

DG_FORCE_PWR: 
'0' - Fucntional mode (Default)
'1' - For debug/FW update

DG_GPIO_0: PU for Debug only

Silk: "JTAG"

Schottky Barrier Diodes

P3V3

+3.3V_LDO

P3V3

P3V3

P3V3
P3V3

P3V3

PW_VCC3v3_LC

+VBUS_A_PD

+3.3V_LDO

USB2_TR_A_P[9]
USB2_TR_A_N[9]

DG_SMB_SCL[7]
DG_PA_DPSRC_HPD[8]

DG_PA_USB2_MXCTL[9]

USB2_TYPEC_A_P[9]
USB2_TYPEC_A_N[9]

DG_RST# [8]

DG_SMB_ALERT# [7]

DG_I2C_SCL [8]
DG_I2C_SDA [8]

DG_I2C_INT[8]

DG_EE_DI[8]
DG_EE_DO[8]
DG_EE_CS#[8]
DG_EE_CLK[8]

DG_POC_GPIO_2 [9]

AN_CC1_A[8]
AN_CC2_A[8]

DG_PM_S0_EN [7]

DG_PM_S3_EN [7]

DG_SMB_SDA[7]

R32 2.2 AX0402R_1 ±1%

SR25 NI-2.2K AX0402R_1 ±1%

R40 100K AX0201R_2 ±1%

SR6 220KAX0402R_1 ±1%
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BGA337-10D7-D046_065-AX_0

EE_CLK
Y16 EE_CS#

W18

EE_DI
Y18

EE_DO
W16

TMU_CLKOUT
Y1

I2C_SCL
V2

GPIO_0
W1

GPIO_1
W2

EE_WP#
W4 PM_S0_EN

Y2

RESET#
E5

RBIAS
J6RSENSE
J5

TCK
W19

TDI
W20

TDO
Y19

TEST_EN
R4 TEST_PWR_GOOD

W5

THERMDA
V8

TMS
Y20

XTAL_25_IN
D22

XTAL_25_OUT
D23

FUSE_VQPS_64
L8 TEST_EDM
D4

I2C_SDA
V1

POC_GPIO_2
V5

FORCE_PWR
V4

PM_S3_EN
U1

POC_GPIO_6
T5

PA_MONDC
A23

PC_MONDC
AC23

MONDC_SVR
D5

USB2_ATEST
B23

PCIE_ATEST
AB23

USB_MONDC
AC1

PB_MONDC
A1

ATEST_P
J9

ATEST_N
J11

VGA_RES
H5

POC_GPIO_7
T4

GPIO_7
Y4

TMU_CLKIN
W6

GPIO_9
Y6

SD2
D1250-5R5B

ESD-DFN0603-2L-AX_0

R51 100KAX0201R_2 ±1%

SR14 220KAX0402R_1 ±1%

R31 2.2K AX0402R_1 ±1%

ST3

R10 1KAX0402R_1 ±1%

S
C

9
0
.0
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u
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X
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0
2
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_
1

X
7
R

5
0
V

SR29 2.2K AX0402R_1 ±1%

SR10 1KAX0402R_1 ±1%

R24 NI-0 AX0201R_2 ±5%

ST1

SR27 NI-100KAX0201R_2 ±1%

SR20 100K AX0201R_2 ±1%

R26 0 AX0201R_2 ±5%

SR30 2.2K AX0402R_1 ±1%

R13 2.2 AX0402R_1 ±1%

SD5
D1250-5R5B

ESD-DFN0603-2L-AX_0

SR2 1KAX0402R_1 ±1%

C21 0.22uF AX0402C_1 X5R 16V

R36 100KAX0201R_2 ±1%

D6

TVS2200DRVR

IC6-WSON2X2-D065G-AX_1

18mA

6
1 2 3

45

7

C25 2.2uF AX0402C_1 X5R 6.3V

R39 220KAX0402R_1 ±1%

SR31 10K AX0201R_2 ±1%

C
2
9

0
.1

u
F

A
X

0
4
0
2
C

_
1

X
7
R

5
0
V

SR18 NI-10K AX0201R_2 ±1%

SR23 200 AX0402R_1 ±1%

R23 1KAX0402R_1 ±1%

SC4 0.22uF AX0402C_1 X5R 16V

R21 100KAX0201R_2 ±1%

SD4
D1250-5R5B

ESD-DFN0603-2L-AX_0

SR19 100K AX0201R_2 ±1%

R14 2.2 AX0402R_1 ±1%

R52 100KAX0402R_1 ±1%

SR11 220KAX0402R_1 ±1%

R35 100KAX0201R_2 ±1%

D1
D1250-5R5B

ESD-DFN0603-2L-AX_0

SC10 0.33uF AX0402C_1 X7R 10V

S
C

8
0
.0

1
u
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A
X

0
4
0
2
C

_
1

X
7
R

5
0
V

SR33 10K AX0201R_2 ±1%

R18 2.2K AX0402R_1 ±1%

R11 220KAX0402R_1 ±1%
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SR21 3.32K AX0402R_1 ±1%

ST4

U6

TPD6S300ARUKR

IC20-QFN3-D04-S65-AX_0

C_SBU1
1

C_SBU2
2

VBIAS
3

GND_8
8

VPWR
10

C_CC1
4

C_CC2
5

RPD_G1
7

RPD_G2
6

FLT
9

D1
20

D2
19

NC_17
17

NC_16
16

SBU1
15

SBU2
14

CC1
12

CC2
11

GND_13
13

GND_18
18

PGND
21

SR13 2.2 AX0402R_1 ±1%

R29 NI-10K AX0201R_2 ±1%

R27 100K AX0201R_2 ±1%

C42 18pFAX0402C_1 NPO 50V

SR4 2.2 AX0402R_1 ±1%

R16 1KAX0402R_1 ±1%

SC11 0.33uF AX0402C_1 X7R 10V

R33 100K AX0201R_2 ±1%

R30 220KAX0402R_1 ±1%

CN1

USB3.0/Type-C/90D/SMD

USB30C-UT1211-AX_1
5431UT11300E

CN-USB3 Type-C 90D SMD UT12113-11601-7H

H2
H2

H1
H1

CC2
B5 CC1
A5

VBUS4
B9

SBU1
A8

SBU2
B8

DN1
A7

DP1
A6

DP2
B6

DN2
B7

SSTXP1
A2

SSTXN1
A3

SSRXP2
A11

SSRXN2
A10

SSTXP2
B2

SSTXN2
B3

SSRXP1
B11

SSRXN1
B10

GND2
B1

GND3
B12

GND0
A1

GND1
A12

VBUS3
B4 VBUS2
A9 VBUS1
A4

H3
H3H4
H4H5
H5H6
H6H7
H7H8
H8H9
H9H10
H10

NH1
NH1

NH2
NH2SR26 2.2K AX0402R_1 ±1%

C41 18pFAX0402C_1 NPO 50V

C
2
7

1
u
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X
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2
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X
5
R

1
6
V

SR3 220KAX0402R_1 ±1%

R43 100K AX0201R_2 ±1%

R22 2.2K AX0402R_1 ±1%

SR15 1KAX0402R_1 ±1%

SR12 2.2 AX0402R_1 ±1%

SL1

GTHW2012PE-900T
GTHW2012-AX_0

4
1 2

3

SD6
D1250-5R5B

ESD-DFN0603-2L-AX_0

Y2
25MHZ

XTALX4-S2016-AX_0

1

4 2

3

R38 100K AX0201R_2 ±1%
SD1

D1250-5R5B

ESD-DFN0603-2L-AX_0

SR32 10K AX0201R_2 ±1%

SR16 4.75K AX0603R_1 ±1%

SR5 2.2 AX0402R_1 ±1%
SR28 NI-0 AX0201R_2 ±5%

SR36 200 AX0402R_1 ±1%

R19 2.2K AX0402R_1 ±1%

SR7 1KAX0402R_1 ±1%

R53 0 AX0201R_2 ±5%

R34 NI-10K AX0201R_2 ±1%

R28 NI-10K AX0201R_2 ±1%

SD3
D1250-5R5B

ESD-DFN0603-2L-AX_0

SC5 0.22uF AX0402C_1 X5R 16V

D3
D1250-5R5B

ESD-DFN0603-2L-AX_0

D4
D1250-5R5B

ESD-DFN0603-2L-AX_0

U8

W25Q80xVSSIx
IC8-SOP208-5X5-AX_1

CS#
1

SO
2 WP#

3

VSS
4

SCK
6

SI
5 HOLD#

7VCC
8

ST2

D5

DIODE-SMA-AX_2

3A

A
K

S
C

7
0
.0

1
u
F

A
X

0
4
0
2
C

_
1

X
7
R

5
0
V

R20 100K AX0201R_2 ±1%

R37 2.2 AX0402R_1 ±1%

R44 3.32K AX0402R_1 ±1%

R41 1KAX0402R_1 ±1%

SR17 100K AX0201R_2 ±1%

R15 220KAX0402R_1 ±1%

R54 10K AX0201R_2 ±1%

C23 0.22uF AX0402C_1 X5R 16V

SR24 NI-10K AX0201R_2 ±1%

D2
D1250-5R5B

ESD-DFN0603-2L-AX_0

C13 0.33uF AX0402C_1 X7R 10V
C12 0.33uF AX0402C_1 X7R 10V

SR9 NI-0 AX0603R_1 ±5%

SR22 100K AX0201R_2 ±1%

R25 0 AX0201R_2 ±5%
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BGA337-10D7-D046_065-AX_0

ASSTXn1
B19 ASSTXp1
A19

PA_USB2_D_N
D20 PA_USB2_D_P
E20

ASBU2
J4

PA_USB2_RBIAS
H19

PA_HPD/SMB_SCL
T2

ASSTXp2
A17

ASSTXn2
B17

ASSRXn2
B15 ASSRXp2
A15

ASBU1
H4

DPSNK1_ML3_P
AB13

DPSNK1_ML3_N
AC13

DPSNK1_ML2_P
AC11

DPSNK1_ML2_N
AB11

DPSNK1_ML1_P
AB9

DPSNK1_ML1_N
AC9

DPSNK1_ML0_P
AC7

DPSNK1_ML0_N
AB7

DPSNK1_AUX_P
N1

DPSNK1_AUX_N
N2

DPSRC_HPD
R5

DPSRC_ML3_P
AC15

DPSRC_ML3_N
AB15

DPSRC_ML2_P
AB17

DPSRC_ML2_N
AC17

DPSRC_ML1_P
AC19

DPSRC_ML1_N
AB19

DPSRC_ML0_P
AB21

DPSRC_ML0_N
AC21

DPSRC_AUX_P
N4

DPSRC_AUX_N
N5

ASSRXn1
A21 ASSRXp1
B21

BSSTXn1
B11 BSSTXp1
A11

BSSRXn2
A7 BSSRXp2
B7

BSSRXn1
B13 BSSRXp1
A13

BSSTXn2
B9 BSSTXp2
A9

BSBU1
L4

BSBU2
L5

PB_USB2_D_P
E19

PB_USB2_D_N
D19

PB_HPD/SMB_SDA
T1

PB_I2C_INT
M5

PB_USB2_MXCTL
R1

PB_USB2_RBIAS
F19

DPSNK1_HPD
AA2

U0_SSRXn1
AB3 U0_SSRXp1
AC3

U0_SSTXn1
AB5 U0_SSTXp1
AC5

PA_USB2_MXCTL
R2 PA_I2C_INT
M4

SR34 10K AX0201R_2 ±1%

SR8 NI-0 AX0603R_1 ±5%

TBTA_RX1_P TBTA_RX1_P_C TBTA_RX1_P_R
TBTA_RX1_N TBTA_RX1_N_C TBTA_RX1_N_R

TBTA_TX1_P TBTA_TX1_P_C TBTA_TX1_P_R
TBTA_TX1_N TBTA_TX1_N_C TBTA_TX1_N_R

TBTA_RX2_P TBTA_RX2_P_C TBTA_RX2_P_R
TBTA_RX2_N TBTA_RX2_N_C TBTA_RX2_N_R

TBTA_TX2_P TBTA_TX2_P_C TBTA_TX2_P_R
TBTA_TX2_N TBTA_TX2_N_C TBTA_TX2_N_R

DG_PA_SBU1
DG_PA_SBU2

DG_SMB_SCL
DG_PA_DPSRC_HPD DG_PA_HPD_SCL

DG_I2C_INT
DG_PA_USB2_MXCTL

AN_PA_USB2_RBIAS

DG_I2C_INT

AN_XTAL_25M_XI

AN_XTAL_25M_XO

DG_EE_DI
DG_EE_DO
DG_EE_CS#
DG_EE_CLK
DG_EE_WP#

DG_TEST_PWR_GOOD

DG_GPIO_0
DG_GPIO_1
DG_TMU_CLKOUT
DG_PM_S0_EN
DG_GPIO_7
DG_TMU_CLKIN
DG_GPIO_9

DG_I2C_SCL
DG_I2C_SDA
DG_POC_GPIO_2
DG_FORCE_PWR
DG_PM_S3_EN
DG_POC_GPIO_6
DG_POC_GPIO_7

DG_RST#

AN_XTAL_25M_XI
AN_XTAL_25M_XO

AN_RSENSE
AN_RBIAS

DG_EE_CS#
DG_EE_CLK DG_EE_HOLD#
DG_EE_DI DG_EE_WP#
DG_EE_DO

DG_GPIO_0

DG_TMU_CLKIN

DG_FORCE_PWR

DG_JTAG_TDI
DG_JTAG_TMS
DG_JTAG_TCK
DG_JTAG_TDO

DG_EE_CS#
DG_EE_DO
DG_EE_WP#
DG_EE_HOLD#

DG_I2C_SDA
DG_I2C_SCL

DG_RST#

DG_PM_S0_EN
DG_PM_S3_EN

DG_TMU_CLKOUT

DG_POC_GPIO_2
DG_POC_GPIO_6
DG_POC_GPIO_7

DG_GPIO_1
DG_GPIO_7

DG_TEST_PWR_GOOD

DG_GPIO_9

DG_JTAG_TDI
DG_JTAG_TMS
DG_JTAG_TCK
DG_JTAG_TDO

DG_PA_SBU1 DG_PA_SBU1_SW
DG_PA_SBU2 DG_PA_SBU2_SW

AN_CC1_A
AN_CC2_A

AN_PA_CC1_SW
AN_PA_CC2_SW

DG_PA_SBU1_SW
DG_PA_SBU2_SW

TBTA_TX1_P
TBTA_TX1_N

TBTA_RX2_P
TBTA_RX2_N

TBTA_TX2_P
TBTA_TX2_N

TBTA_RX1_P
TBTA_RX1_N

DG_PA_DPSRC_HPD

USB2_TYPEC_A_P
USB2_TYPEC_A_N

TBTA_TX1_P
TBTA_TX1_N

TBTA_TX2_P
TBTA_TX2_N

TBTA_RX1_P
TBTA_RX1_N

TBTA_RX2_P
TBTA_RX2_N

DG_PA_USB2_MXCTL

DG_DPSRC_HPD

DG_DPSRC_HPD

DG_DPSNK1_HPD

DG_DPSNK1_HPD

TBTA_TX1_P_C

TBTA_TX1_N_C

TBTA_RX1_P_C

TBTA_RX1_N_C

TBTA_TX2_P_C

TBTA_TX2_N_C

TBTA_RX2_P_C

TBTA_RX2_N_C

DG_GPIO_9 DG_SMB_ALERT#

DG_SMB_SDA

DG_SMB_SDA
DG_SMB_SCL

USB2_PA_CM_P

USB2_PA_CM_N

USB2_PA_CM_P
USB2_PA_CM_N

AN_PA_CC2_SW
AN_PA_CC1_SW
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C2223 place close U63 pin 9

C1049 place close U63 pin 35

+3.3V_LDO

+3.3V_LDO

+VBUS_A_PD

+3.3V_LDO

+VBUS_A

P3V3

P3V3

DG_EE_DO[5]
DG_EE_DI[5]
DG_EE_CLK[5]
DG_EE_CS#[5]

DG_RST#[5]

DG_PA_DPSRC_HPD[5]

DG_I2C_PPHV_SCL[13]
DG_I2C_PPHV_SDA[13]

DG_I2C_SCL [5]
DG_I2C_SDA [5]
DG_I2C_INT [5]

AN_CC1_A [5]

AN_CC2_A [5]

C61
10uF
AX1210C_3

35VX7R

C58
10uF
AX1210C_3

35VX7R

R75 NI-0 AX0402R_1 ±5%

R71 3.32K AX0402R_1±1%

SC47

10uF

AX0402C-10U_1

6.3VX5R

C36 220pF AX0402C_1 50V NPO

R66 NI-0 AX0201R_2 ±5%

T1

C39
1uF
AX0805C_1

50VX7RSR59 0 AX0201R_2 ±5%

R79
100K
AX0201R_2 ±1%

R80
10K
AX0201R_2 ±1%

R81
10K
AX0201R_2 ±1%

SC37

47uF

AX0603C_1

6.3VX5R

T2

R77 0 AX0201R_2 ±5%

T4

U9

TPS65987DDJRSHR

IC56-VQFN7-D04-S3-AX_0

PP_HV2_1
1

VBUS1_1
13

VIN_3V3
5

ADCIN1
6

DRAIN2_1
7

DRAIN1_1
8

LDO_3V3
9

ADCIN2
10

PP_HV1_1
11

I2C2_IRQ
34

DRAIN1_2
15

GPIO0
16

GPIO1
17

GPIO2
18

DRAIN1_3
19

GND_1
20

GPIO5
21

GPIO6
22

GPIO7
23

C_CC1
24

PP_CABLE
25

C_CC2
26

SPI_MOSI(GPIO9)
37

GPIO4
31

I2C2_SDA
33

VBUS2_1
3

I2C1_IRQ
29

HPD(GPIO3)
30

I2C1_SDA
28

I2C2_SCL
32

LDO_1V8
35

SPI_MISO(GPIO8)
36

I2C1_SCL
27

SPI_CLK(GPIO10)
38

SPI_SS(GPIO11)
39

GPIO13
41 GPIO12
40

GPIO14(PWM)
42

GPIO15(PWM)
43

HRESET
44

GND_3
46GND_2
45

GND_4
47

GPIO16(PEXT1)
48

GPIO17(PEXT2)
49

C1_USB_P(GPIO18)
50

C1_USB_N(GPIO19)
53

C2_USB_P(GPIO20)
54

C2_USB_N(GPIO21)
55

DRAIN1_4
58

DRAIN2_2
52

DRAIN2_3
56

DRAIN2_4
57 GND_5

51

PPAD
59

R72 100K AX0201R_2±1%

R76 1M AX0402R_1 ±5% R65 10K AX0402R_1±1%

R83
10K
AX0201R_2 ±1%

C34 220pF AX0402C_1 50V NPO

T3

C28 2.2uF AX0402C_1 6.3VX5R

C45
10uF
AX0402C-10U_1

10VX5R

R70 3.32K AX0402R_1±1%DG_R_RST#

DG_EE_DO
DG_EE_DI
DG_EE_CLK
DG_EE_CS#

PD_DRAIN2

PD_DRAIN1

PD_ADCIN1

PD_ADCIN2

PD_ADCIN1

PD_ADCIN2

DG_I2C_SCL
DG_I2C_SDA

AN_CC1_A

AN_CC2_A

DG_BB_I2C_SCL
DG_BB_I2C_SDA
DG_BB_I2C_INT

DG_I2C_INT

DG_BB_I2C_SCL
DG_BB_I2C_SDA
DG_BB_I2C_INT

DG_RST#

DG_PA_DPSRC_HPD

DG_I2C_PPHV_SCL
DG_I2C_PPHV_SDA
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Ra

P5V -> P3V3

Rb

Vout=0.6*(1+Ra/Rb)
       =0.6*(1+45.3/10)
       =3.318V

P1V1(80mA)

Vout=0.8 X ((R1+R2)/R2)
        =0.8 X ((  3.65K + 10K )/10K) 
        = 1.09V

P3V3 -> P1V1

Watt=(Vin-Vout) X Iout
        =(3.3v-1.1V) X0.08A
        = 0.176w (°C/W)

R2

R1

LAYOUT NOTE:
BOTTOM PAD USE
4 VIAs CONNECT
TO GND

Max: 3A Max: 1A Max: 0.08A

+VBUS_A

P3V3

P3V3

P3V3
P1V1

P3V3

+VBUS_A

+VBUS_A

+V1.1_SBY_PWRGD [10]

R7
10K

AX0402R_1
±1%

SR1
NI-2.2

AX0805R_1
±5%

SC3
10uF
AX0805C_1

16VX5R
C69 560pF

AX0402C_1
C67
10uF
AX0402C-10U_1
X5R 10V

R4 45.3K
AX0402R_1

U2

TLV62585RWT
IC12-VQFN2X2-D05-AX_1

AGND
4

PG
9

VIN
10

EN
8

NC
5 FB

7

NC1
6

PGND
3

SW
2

VIN
1 SW

11

PGND
12

R6
10K

AX0402R_1
±1%

SC2
NI-1000pF
AX0402C_1

50VX7R

±10%

C63
NI-22uF
AX0603C_1
X5R 10V

±20%

C5
10uF
AX0603C_1

6.3VX5R

R92

10K

±1%

AX0402R_1

FB1 1uH/3.5A
CHOKE-GSTC252012-AX_0

3.5A

C64
1uF
AX0402C_1
X5R 6.3VC8

10uF
AX0805C_1

16VX5R C6 NI-47pF
AX0402C_1
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