
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

Swiftlane, Inc.
65 Langton st.
San Francisco, CA, 94132

PROJECT TITLETitle:

Date:

Sheet   ____   of    ____

Author: AUTHOR GOES HERE

11/9/2021

Revision: Revision

Schematic PN:

5 15

PCB Number:

Assembly PN:

PAD
0

VDD33
48

RSVD
47

RSVD_12
46

VDD
45

RSVD_11
44

RSVD_10
43

USB_DM_DN1
42

USB_DP_DN1
41

VDD33_8
40

XO
39

XI
38

VDD33_7
37

FULLPWRMGMT_SMBA1_N
36

GANGED_SMBA2_HS_UP
35

VDD_6
34

VDD33_6
33

RSVD_9
32

RSVD_8
31

VDD_5
30

RSVD_7 29
RSVD_6

28

USB_DM_UP27
USB_DP_UP

26

VDD33_5
25

USB_R1
24

VDD33_423

SMBUS_N
22

PWRCTL_POL
21

RSVD_5
20

RSVD_4
19

VDD_4
18

RSVD_3
17

RSVD_2 16

USB_DM_DN2
15

USB_DP_DN2
14

VDD33_3
13

VDD_3
12

GRST_N
11

TEST
10

USB_VBUS
9

OVERCUR2_N
8

VDD33_2
7

PWRCTL2_BATEN2
6

OVERCUR1_N
5 PWRCTL1_BATEN1
4

SDA_SMBDAT
3

SCL_SMBCLK
2

VDD_2
1

U5

TUSB4020BIPHP 1M
R48

GND
18pF

C24

18pF

C26

1 uF

C22

GND

9.53K 1%R49

1K
R42

GND

GND

100nF
C29

GND

+5V0

SAM10376-ND

VCC1A01

D1-
A02

D1+
A03

GND1
A04

VCC2
B01

D2-
B02

D2+
B03

GND2
B04

SHIELD
S1

SHIELD
S2

SHIELD
S3

SHIELD
S4

J9

USB_UP_P
USB_UP_N

1%
90.9K

R46

10K
1%

R47

GND GND

+5V0

10K
1%

R55
10K
1%

R56

+3V3 +3V3

DN1_VBUS

DN2_VBUS

USB_DN1_P
USB_DN1_N

USB_DN2_P
USB_DN2_N

100nF
C21

GND

DN1_VBUS

USB_DN1_P
USB_DN1_N

SHIELDGND

1M
R50

1nF
C27

100nF
C28

USB_DN2_P
USB_DN2_N

100nF
C25

GND

DN2_VBUS
GND

GND

4.7K
R45

4.7K
R43

GND

OVERCUR1Z

OVERCUR2Z

OVERCUR1Z

OVERCUR2Z

4.7K
R51

4.7K
DNP

R53

+3V3

GND

PWRCTL_BATEN1
4.7K
R52

4.7K
DNP

R54

+3V3

GND

PWRCTL_BATEN2

VDD11

VDD33

100nF
C5

100nF
C6

100nF
C7

100nF
C8

100nF
C9

100nF
C10

+1V1 VDD11

GND

+3V3 VDD33

100nF
C12

100nF
C13

100nF
C14

100nF
C15

100nF
C16

100nF
C17

GND

100nF
C18

100nF
C19

1 uF
C20

GND

Current-Limited Power Switch

2-port USB 2.0 Hub

USB Type-A

Bypass capacitors

100nF
C30

100nF
C32

GND GND GND GND

1%
4.7K
R44

PWRCTL_BATEN1

PWRCTL_BATEN2

PWRCTL_BATEN1
PWRCTL_BATEN2

D15 D16

GND GND

U
SB

_D
N

1_
N

U
SB

_D
N

1_
P

U
SB

_D
N

2_
N

U
SB

_D
N

2_
P

Transient Voltage Supression (TVS)

Limit current to ~500mA 16V
10uF

C33
16V
10uF

C31

10K
R41

TP1
TP2

24MHz

Y1

USB_UP_P
USB_UP_N

TPS2052ADR

*OC1 8
OUT1

7

OUT2
6

*OC2
5

EN2
4

EN1
3

IN
2

GND
1

U6

per channel

2A

220R@100MHz

FB2 2A

220R@100MHz

FB1

2A

220R@100MHz

FB3

2A

220R@100MHz

FB4

16V
10uF

C11

16V
10uF

C23

DESIGN NOTE:

PWRCTL_BATENx   |  Battery Charging Supported
---------------------------------------------------------------
     LOW (PD)             |   Battery Charging NOT supported
-------------------------------------------------------------------
     HIGH (PU)            |   Battery Charging Supported
-------------------------------------------------------------------

Those I/O pins (4, and 6), when acting as outputs, also 
control downstream power Switches. Contain internal PD 
resistor.

DESIGN NOTE:
Through GANGED input (pin 35), USB 2.0 
Hub is configured to support individual 
power control. When overcurrent event is 
detected with the power switch, FAULTx 
output will signalize it to the Hub on 
OVERCURxZ input. As a consequence, the 
Hub will turn off power switch on 
appropriate channel through the 
PWRCTL_BATENx output.

DESIGN NOTE:
USB 2.0 Hub can be configured after Power On in one 
of the following ways:

1. With internal default states of the registers. 
2. Through external I2C interface. The Hub is acting as 
I2C master and looking for an external I2C EEPROM 
(e.g., AT24C04) to read the configuration from. 
3. Through external SMBus interface. The Hub is 
acting as an SMBus Slave waiting for the Host  
controller to configure it. 

*** We are using option 1. That's why  pins 2 and 3 
are left floating ***

DESIGN NOTE:

- 3.3V input requires up to 80mA of input 
supply current

- 1.1V input requires up to 225mA of input 
supply current when in SMBus 
programming mode. Otherwise, it requires 
up to 80mA.

LAYOUT NOTES:
Layout guidelines can be found in Section 11 of USB 2.0 Hub 
datasheet - 
https://www.ti.com/lit/ds/symlink/tusb4020bi.pdf?HQS=dis-dk-null-
digikeymode-dsf-pf-null-wwe&ts=1624457446845&ref_url=https%
253A%252F%252Fwww.digikey.de%252F

Another useful Application Note: 
http://ww1.microchip.com/downloads/en/Appnotes/AN26.2-Applica
tion-Note-DS00001876C.pdf


