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Dual Port USB Type-C & PD
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Applications

FUSB15200

The FUSB15200 is a highly integrated dual port USB Type−C and
Power Delivery Controller optimized for Sink and DRP applications.
The FUSB15200 enables a complete solution through optimized
hardware peripherals and complete open−source embedded firmware
all in a compact solution. Maximizing total system power budgets is
enabled through both hardware and firmware of the FUSB15200.

onsemi offers a complete open−source embedded firmware
solution. System designers can easily tailor this firmware to meet the
specific needs of their end application through an easy to use API for
the embedded firmware. The FUSB15200 also provides a completely
USB PD3.1 compliant solution with interoperability with leading
mobile and computing devices in the market.

Features
• Small Footprint Dual−port USB PD Controller Supporting the Most

Popular Peripherals
♦ USB PD 3.1 & USB Type−C 2.1
♦ 4x I2C Host/Device
♦ Dual USB BC1.2 Consumer/Provider
♦ USB2.0 Isolation Switches

• Fully Programmable and Upgradable Open−Source Firmware
Providing API for Customer Specific Device Policy Manager
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FEATURES

• Arm� Cortex�−M0+: A 32−bit core with flexible
clocking up to 24 MHz.

• Memories: A total of 132 KB of flash is available to store
program code. 6 KB of SRAM program memory.

• USB Type−C and PD: Integrated hardware USB PD PHY
and Type−C termination/comparators supporting latest
USB−IF specification.
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PIN DESCRIPTION

Pin # Name Port Description

1 VBUS_A Power Port A VBUS. Monitoring Discharge (28 V)

2 HVCC2_A Analog Port A High Voltage Configuration Channel 2 (28 V)

3 VCONN_A Power Port−A VCONN Supply

4 HVCC1_A Analog Port A High Voltage Configuration Channel 1 (28 V)

5 VDD Power Power Supply

6 I2C_INT2/GPIO2/SWD PA2 I2C Port 2 Interrupt/ General Purpose I/O /Serial Wire Debug Data

7 I2C_SDA2/GPIO3 PA3 I2C Port 2 Data/ General Purpose I/O (Open Drain)

8 I2C_SCL2/GPIO4 PA4 I2C Port 2 Clock/ General Purpose I/O

9 DP_A Analog Port A USB 2.0 D+ (Connector side)

10 DM_A Analog Port A USB 2.0 D− (Connector side)

11 DM_HOST_A Analog Port A USB 2.0 D− (Host side)

12 DP_HOST_A Analog Port A USB 2.0 D+ (Host side)

13 GPIO5/I2C_SDA4/SWCK PA5 General Purpose I/O/ I2C Port 4 Data/ Serial Wire Debug Port Clock 

14 GPIO6/I2C_SCL4 PA6 General Purpose I/O I2C Port 4 Clock

15 GPIO7/I2C_INT4 PA7 General Purpose I/O/ I2C Port 4 Interrupt

16 HPD_A/GPIO8 PA8 Hot Plug Detect/ General Purpose I/O

17 VDDIO Power I/O Voltage Supply

18 RESET_N Input Active Low chip reset

19 DP_HOST_B Analog Port B USB 2.0 D+ (Host side)

20 DM_HOST_B Analog Port B USB 2.0 D− (Host side)

21 DM_B Analog Port B USB 2.0 D− (Connector side)

22 DP_B Analog Port B USB 2.0 D+ (Connector side)

23 I2C_INT1/GPIO9 PA9 I2C Port 1 Interrupt/ General Purpose I/O

24 I2C_SCL1/GPIO10 PA10 I2C Port 1 Clock/ General Purpose I/O (Open Drain)
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ET
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8 0 0 8 268.1 349252.2999 Tm
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f
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ET
270 .95660.813 47.849 .9071 re
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f
BT
8 0 0 8 78283.52136.9323 Tm
0 Tc
2 Tw
(18)Tj
ET
520 049231.603 .90709 15.307 re
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229141 276.176 47.849 .9071 re
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BPort−A VCONN Supply)Tj
ET
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f
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f
BT
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.0002 Tw
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f
552re
82 538.94 .9071 15.364 re
f
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f
BT
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ET
526.044 569.65 .90709 15.364 re
f
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f
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ET
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f
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ET
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f
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8 0 0 8 2688re
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2626.044 569.65 .90707 15.364 re
f
5526.044 569.64 .9071 15.364 re
f
262r0 92353.991 290.098 .9071 re
f
BT
8 0 0 8 7823.048675.5906 Tm
3 Tc
(21)Tj
ET
5232015354.898 .90709 15.307 re
f
5245 05492.038 47.8499 .9071 re
f
BT
8 0 6.947823.048675.5967 Tm12/GPIO3)Tj
ET
10232015354.898 .90709 15.307Tj
ET
10265 05490.696 107.5469.90707 re
f
BT
8 0 0 8 22923.048675.5997 Tm
[(P)7-71.7(3)]TJ
ET
2232015354.898 .90709 15.307Tj
ET
2265 05492.038 47.8499 .9071 re
f
BT
8 0 0 8 26883.048675.5907 Tm
-.0015 Tc
(General Purpo2upply)Tj
ET
26232015354.898 .90707 15.307 re
f
55232015354.898 .9071 15.307 re
f
26265 05490.696 290.0989 .9071 re
f
BT
8 0 0 8 7822201 142.5906 Tm
3 Tc
(22)Tj
ET
5216.79339.534 .90709 15.364 re
f
50 0 2592.038 47.8499 .9071 re
f
BT
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NKmBC_SCL12C_INT4)Tj
ET
10216.79339.534 .90709 15.364Tj
ET
10230 2590.696 107.5469.90707 re
f
BT
8 0 0 8 22922201 142.5997 Tm
[(P)7-71.7(4)]TJ
ET
2216.79339.534 .90709 15.364TJ
ET
2230 2592.038 47.8499 .9071 re
f
BT
8 0 0 8 26882201 142.5906 Tm
-.0014 Tc
(PSource/Sink load switch controlDetect/ General Purpose I/O)Tj
ET
26216.79339.534 .90707 15.364 re
f
55216.79339.534 .9071 15.364 re
f
26230 2590.696 290.0989 .9071 re
f
BT
8 0 0 8 78206.81535.5906 Tm
3 Tc
(23)Tj
ET
5200 8 39.534 .90709 15.364 re
f
5090788792.038 47.8499 .9071 re
f
BT
8 032077478206.81535.59(
NKmBC_SCL15C_INT4)Tj
ET
10200 8 39.534 .90709 15.364Tj
ET
10210788790.696 107.5469.90707 re
f
BT
8 0 0 8 229206.81535.5997 Tm
[(P)7-71.7(5)]TJ
ET
2200 8 39.534 .90709 15.364TJ
ET
2210788792.038 47.8499 .9071 re
f
BT
8 0 0 8 268806.81535.5978 Tm
-.0015 w
[BPSink ControlDetect/ General Purpose I/O)Tj
ET
26200 8 39.534 .90707 15.364 re
f
55200 8 39.534 .9071 15.364 re
f
26210788790.696 290.0989 .9071 re
f
BT
8 0 0 8 78190 8421.6252 Tm
3 Tc
(24)Tj
ET
518gh 2431.603 .90709 15.307 re
f
5200.52392.038 47.8499 .9071 re
f
BT
8 0 6.9478190 8421.6267 Tm16C_INT4)Tj
ET
1018gh 2431.603 .90709 15.307Tj
ET
10200.52390.696 107.5469.90707 re
f
BT
8 0 0 8 229190 8421.6297 Tm
[(P)7-71.7(6)]TJ
ET
218gh 2431.603 .90709 15.307TJ
ET
2200.52392.038 47.8499 .9071 re
f
BT
8 0 0 8 268190 8421.6207 Tm
-.0015 Tc
(General Purpo2upply)Tj
ET
2618gh 2431.603 .90707 15.307 re
f
5518gh 2431.608 .9071 15.307 re
f
26200.52390.696 290.0989 .9071 re
f
BT
8 0 0 8 7817651 608.1452 Tm
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(54.6 68.04170 8 139.534 .90709 15.364 re
f
5185 28692.038 47.8499 .9071 re
f
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f
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6.5 0 0 6.5 27010 058223.5087 Tm
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8 0 0 8 27317651 608.1468 Tm
-.0016 Tc
(C3Port 1 Interrupt/ General Purpose I/O)Tj
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26170 8 139.534 .90707 15.364 re
f
55170 8 139.534 .9071 15.364 re
f
26185 28690.696 290.0989 .9071 re
f
BT
8 0 0 8 7816051 592.7852 Tm
3 Tc
(16)Tj
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5155 84211.603 .90709 15.307 re
f
51690 8292.038 47.8499 .9071 re
f
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8 026.9923556051 592.7871 Tm
(I3C_SCL1A/GPIO8)Tj
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10155 84211.603 .90709 15.307Tj
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f
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8 0 0 8 22916051 592.7897 Tm
[(P)7-71.7(8)]TJ
ET
2155 84211.603 .90709 15.307TJ
ET
21690 8292.038 47.8499 .9071 re
f
BT
8 0 0 8 26816051 592.7871 Tm
(I)Tj
6.5 0 0 6.5 270163 28893.5087 Tm
(2)Tj
8 0 0 8 27316051 592.7868 Tm
-.0015 Tc
(C3Port 2 Data/ General Purporain))Tj
ET
26155 84211.603 .90707 15.307 re
f
55155 84211.608 .9071 15.307 re
f
261690 8290.696 290.0989 .9071 re
f
BT
8 0 0 8 781 6.4706.2614 Tm
3 Tc
(17)Tj
ET
5146968 538.98 .90709 15.364 re
f
515496 592.038 47.8499 .9071 re
f
BT
8 020 8 1271 6.4706.2697 Tm
(I3C_SCL11/GPIO9)Tj
ET
10146968 538.98 .90709 15.364Tj
ET
1015496 590.696 107.5469.90707 re
f
BT
8 0 0 8 2291 6.4706.2697 Tm
[(P)7-71.7(9)]TJ
ET
2146968 538.98 .90709 15.364TJ
ET
215496 592.038 47.8499 .9071 re
f
BT
8 0 0 8 2681 6.4706.2697 Tm
(I)Tj
6.5 0 0 6.5 27012.091183.5087 Tm
(2)Tj
8 0 0 8 2731 6.4706.2697 Tm
-.0013 Tc
(C3Port 1 Clock/ General Purporain))Tj
ET
26146968 538.98 .90707 15.364 re
f
55146968 538.94 .9071 15.364 re
f
2615496 590.696 290.0989 .9071 re
f
BT
8 0 0 8 78130011021.6252 Tm
3 Tw
(18)Tj
ET
5124. 14238.98 .90709 15.364 re
f
5139. 226..003 47.849 .90707 re
f
BT
8 053. 2428130011021.62(CAP/GPIO9)Tj
ET
10124. 14238.98 .90709 15.364Tj
ET
10139. 2260.696 107.546 .90707 re
f
BT
8 0 0 8 226130011021.62(6 Tm
(Analog)Tj
ET
2124. 14238.98 .90709 15.364Tj
ET
2139. 226..003 47.849 .90707 re
f
BT
8 0 0 8 268130011021.6268 Tm
-.0011 0 V capacitorrain))Tj
ET
26124. 14238.98 .90707 15.364 re
f
55124. 14238.94 .9071 15.364 re
f
26139. 2260.696 290.098 .90707 re
f
BT
8 0 0 8 78114. 44 5.6252 Tm
3 Tc
(19)Tj
ET
5109.444.9197 Tm
(I)9 15.307 re
f
5120 81769.298 47.849 .9071 re
f
BT
8 0 2077478114. 44 5.62(
NKm
(HPD_2/GPIO10)Tj
ET
10109.444.9197 Tm
(I)9 15.307Tj
ET
10120 81763.991 107.546 .9071 re
f
BT
8 0 0 8 229114. 44 5.6297 Tm
[(P)21.7(A10)]TJ
ET
2109.444.9197 Tm
(I)9 15.307Tj
ET
2120 81769.298 47.849 .9071 re
f
BT
8 0 0 8 268114. 44 5.6278 Tm
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[APSink ControlDetect/ General Purpose I/O)Tj
ET
26109.444.9197  .90707 15.307 re
f
55109.444.91978 .9071 15.307 re
f
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f
BT
8 0 0 8 7899 8 351.6252 Tm
4 Tc
(20)Tj
ET
594.054238.98 .90709 15.364 re
f
510 05353.991 47.849 .9071 re
f
BT
8 0 4.3275899 8 351.62(SRTm
NKmAC_SCL1)PIO10)Tj
ET
1094.054238.98 .90709 15.364Tj
ET
1010 05359.298 107.546 .9071 re
f
BT
8 0 0 8 23199 8 351.6268 Tm
-.0717 Tc
[(PA) T7(A10)]TJ
ET
294.054238.98 .90709 15.364TJ
ET
210 05353.991 47.849 .9071 re
f
BT
8 0 0 8 26899 8 351.6268 Tm
-.0014 Tc
APSource/Sink load switch controlDetect/ General Purpo Clock 
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ELECTRICAL SPECIFICATIONS
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ELECTRICAL CHARACTERISTICS (Minimum and maximum values are at VDD = 2.8 V to 5.5 V, TA = −40°C to +85°C unless
otherwise noted. Typical values are at TA = 25°C, VDD = 3.3 V)

Symbol UnitMaxTypMinConditionsParameter

TYPE−C FRONT END

RSW_CCx Rdson for VDD to CC1 or VDD to CC2 ISW_CCX = 0 to 600 mA,
VCONN_OCP > 80 mA

− 0.85 1.8 �

RSW_CCx_LOW_OCP Low OCP Setting Rdson for VDD to CC1
or VDD to CC2

ISW_CCX = 0 to 80 mA,
VCONN_OCP ≤ 80 mA

− 2.7 5 �

vRdSRCUSB Source Attach Threshold for CC Pin at
Default Current

1.5 1.6 1.65 V

vRdSRC1.5 Source Attach Threshold for CC Pin at
1.5 A Current

1.5 1.6 1.65 V

vRdSRC3.0 Source Attach Threshold for CC Pin at 
3 A Current

2.45 2.6 2.75 V

vRaSRCUSB Source Ra Threshold for CC Pin at 
Default Current

0.15 0.2 0.25 V

vRaSRC1.5 Source Ra Threshold for CC Pin at 
1.5 A Current

0.35 0.4 0.45 V

vRaSRC3.0 Source Ra Threshold for CC Pin at 
3 A Current

0.75 0.8 0.85 V

vRdSNKUSB Attach Threshold for CC Pin SNK 
(Default Current)

0.61 0.66 0.7 V

vRdSNK1.5 Attach Threshold for CC Pin SNK 
(1.5 A Current)

1.16 1.23 1.31 V

vRdSNK3.0 Attach Threshold for CC Pin SNK 
(3 A Current)

2.04
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ELECTRICAL CHARACTERISTICS 
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ELECTRICAL CHARACTERISTICS (Minimum and maximum values are at VDD = 2.8 V to 5.5 V, TA = −40°C to +85°C unless
otherwise noted. Typical values are at TA = 25°C, VDD = 3.3 V)

Symbol UnitMaxTypMinConditionsParameter

GPIO

VOL−GPIO Output Low Voltage VDDIO = 1.7 V to 5.5 V, 
Iout = +4 mA

− − 0.4 V

VOH−SNK SNKx Pin Output High Voltage 2.5 − − V

VOL−SNK SNKx Pin Output Low Voltage − − 0.4 V

VOH−NTC Output High Voltage for PA4 and PA8 VDD = 2.8 V to 5.5 V, Iout = −2mA VDD –
0.5

− − V

VOL−NTC Output Low Voltage for PA4 and PA8 VDD = 2.8 V to 5.5 V, Iout = +4mA − − 0.4 V

VHYS−GPIO Input Hysteresis VDDIO = 1.7 V to 5.5 V, 3.6 V Typ − 300 − mV

IIN−GPIO Input Leakage VDDIO = 1.7 V to 5.5 V, Input 
Voltage 0 V to 5.5 V

−5 − 5 �A

I
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• External Pin Reset  – The external reset is under user
control with the external RESET_N pin.  External pin
reset resets the entire chip including core, debug port,
peripherals, wakeup timer, and watchdog

Power and Sleep Behavior
The FUSB15200 has been optimized to conserve power

by utilizing peripheral interrupts and hardware autonomy.
The device can be configured via firmware to enter low
power states, disable unneeded peripherals and scale clock
frequencies based on different application needs.

The Type−C block is designed to function at the lowest
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Figure 5. USB Type−C and PD
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Fast Role Swap
Fast Role Swap is the process of exchanging the Source

and Sink roles between Port Partners rapidly due to the
disconnection of an external power supply.

The Fast Role Swap process is intended for use by a
capable USB device that presently has an external power
supply, and is providing power both through its downstream
Ports to USB Devices and upstream to a USB Host such as
a laptop. On removal of the external power supply Fast Role
Swap enables a VBUS supply to be maintained by allowing
the USB Host to apply vSafe5V after having detected Fast
Role Swap signaling. The initial Source will signal a Fast
Role Swap request by driving CC to ground with a resistance

http://www.������Ƶ.com/
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Table 1. PIN − PORT CONFIGURATION AND POWER
DOMAIN

Pin # Name Port Power Supply

40 SRC_SNK_N_A PA1 VDDIO

GPIO1 VDDIO

6 I2C_INT2 PA2 VDD

GPIO2 VDDIO

SWD VDDIO

7 I2C_SDA2 PA3 VDD

GPIO3 (OD) VDDIO

8 I2C_SCL2 PA4 VDD

GPIO4 VDDIO

13 I2C_SDA4 PA5 VDD

GPIO5 VDDIO

SWCK VDDIO

14 I2C_SCL4 PA6 VDD

GPIO6 VDDIO

15 I2C_INT4

http://www.������Ƶ.com/
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Table 2. PORT DEFAULT CONFIGURATION

Pin # FUSB15200 Pin Name Port
Default Configuration

on Power Up I/O State NMI
Analog

Function

40 SRC_SNK_N_A/GPIO1 PA1 GPIO1 Input Float   

6 I2C_INT2/GPIO2/SWD PA2 SWD Input   

7 I2C_SDA2/GPIO3 PA3 GPIO3 (OD) Input Float   

8 I2C_SCL2/GPIO4 PA4 GPIO4 Input Float   

13 GPIO5/I2C_SDA4/SWCK PA5 SWCK Input   

14 GPIO6/I2C_SCL4 PA6 GPIO6 Input Float   

15 GPIO7/I2C_INT4 PA7 GPIO7 Input Float Yes  

16 HPD_A/GPIO8 PA8 GPIO8 Input Float   

23 I2C_INT1/GPIO9 PA9 GPIO9 Input Float   

24 I2C_SCL1/GPIO10 PA10 GPIO10 (OD) Input Float   

25 I2C_SDA1/GPIO11 PA11 GPIO11 Input Float   

26 HPD_B/GPIO12 PA12 GPIO12 Input Float   

31 GPIO13 PA13 GPIO13 Input Yes  

32 SRC_SNK_N_B/GPIO14 PA14 GPIO14 Input Float   

33 SNK_B/GPIO15/NTC_B PA15 GPIO15 Input Float Yes Yes

34 GPIO16 PA16 GPIO16 Input   

35 I2C_INT3/GPIO17 PA17 GPIO17 Input Float Yes  

36 I2C_SDA3/GPIO18 PA18 I2C_SDA Input   

37 I2C_SCL3/GPIO19 PA19 I2C_SCL Input   

39 SNK_A/GPIO20/NTC_A PA20 GPIO20 Input Float  Yes

Non−Maskable Interrupts (NMI)
The FUSB15200 provides a method of selecting one of

four GPIOs that can be used as a source of an external
non−maskable interrupt. (See table 2)

If a non−maskable external interrupt is not required, all
GPIOs provide a method to interrupt the processor. In this
case, the Brown−Out detector can be assigned to the NMI
slot of the interrupt controller.

The port mapping, power domain and default
configuration are shown in the Table 2.

HPD I/Os
HPD I/Os are used in DisplayPort (DP) applications to

signal events between the DP Source and DP Receiver.
The FUSB15200 HPD I/Os can be configured as an input

(DP receiver) or Output (DP Source).
The HPD I/Os supply is derived from an internal 3.0 V

regulator to guarantee levels in all conditions.

DP Receiver Behavior
When the FUSB15200 is implemented in a DP Receiver,

the HPD I/O is setup as an input. Debounce timers
implemented in HW facilitates HPD IRQ and Level
detection. Please see HPD_Rx in Electrical Specifications.

DP Source Behavior
When the FUSB15200 is implemented in a DP Source, the

HPD I/O is setup as an Output.
The HPD output will be driven by the firmware. HPD IRQ

puld in Displayn areo1.(I2C_SDA3/GP638 Tm
-.r)Tj
/F5 1 Tf
10 0 0 10d i503 2) .
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Figure 8. HPD I/O Configuration
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External Temperature Measurements
There are two pins that can be configured to monitor

external NTC resistors that can be located near where high
temperature devices are located. A parallel resistor is
recommended for measurement linearity.

These NTC measurements are useful for monitoring
temperatures for protection due to excessive thermals.

Firmware implementation of the external temperature
measurements make NTC selection flexible.

The pull−up current sources INTCA and INTCB provide
a bias to the external NTC resistor networks. If desired, this
current source may be turned−off.

Figure 9. External NTC Diagram
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ADC
The FUSB15200 allows for up to 12 signals to be

measured and converted using the internal 10−bit ADC. For
most applications, this will consist of two VBUS voltages,

two NTC temperature channels, two D+/D− BC1.2 and,
optionally, two CC1/2 ports. The table below shows the
typical FUSB15200 configuration along with the expected
settings for the ADC module.

Table 3. ADC CONFIGURATION ADC CHANNEL

ADC Channel Pin Measurement Resolution Range Full Scale Voltage

0 VBUS_A 10 mV 0 V to 10.23 V 1.024 V

20 mV 0 V to 20.46 V 2.048 V

40 mV 0 V to 40.92 V 4.096 V

1 DP_A 4 mV 0 V to 4.096 V 4.096 V

2 DM_A 4 mV 0 V to 4.096 V 4.096 V

3 NTC1 Temperature 1°C 0°C to 160°C 1.28 V

4 HVCC1_A 4 mV 0 V to 4.096 V 4.096 V

5 HVCC2_A 4 mV 0 V to 4.096 V 4.096 V

6 VBUS_B 10 mV 0 V to 10.23 V 1.024 V

20 mV 0 V to 20.46 V 2.048 V

40 mV 0 V to 40.92 V 4.096 V

7 DP_B 4 mV 0 V to 4.096 V 4.096 V

8 DM_B 4 mV 0 V to 4.096 V 4.096 V

9 NTC2 Temperature 1°C 0°C to 160°C 1.28 V

10 HVCC1_B 4 mV 0 V to 4.096 V 4.096 V

11 HVCC2_B 4 mV 0 V to 4.096 V 4.096 V

Development Tools
FUSB15200 is supported by a full suite of comprehensive

tools including:
• An easy−to−use development board

• Software Development Kit (SDK) including:
USB PD protocol stacks, shared capacity algorithms,
sample code, libraries, and documentation

Specifications References
•  Universal Serial Bus Power Delivery specification

revision 3.1 Version 1.3, dated January 2022
•  Universal Serial Bus Type C Cable and Connection

Specification release 2.1, dated May 2021
•  USB Battery Charging Specification, revision 1.2, dated

December 7, 2010
•  I2C−bus specification Rev. 6 – 4 April 2014
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