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USB TYPE-C®  
CHARGING SOLUTIONS

AUTOMOTIVE



USB-C (technically known as USB Type-C) is the latest 
standard for USB connectors, ports, and cables that provides 
connectivity to multiple end devices. The USB Type-C 
connector is a reversible, 24-pin, double-sided connector that 
is able to transmit data ten times faster than USB2.0 and can 
deliver up to 100 watts (20 volts, 5 amperes) of power, enabling 
fast charging.

Diodes’ automotive-compliant solutions for USB Type-C 
include Downstream Facing Port Controller, wide input DC-DC 
converters, overvoltage protection devices and a wide portfolio 
of single, dual and multi-channel data protection devices.  

Diodes’ automotive-compliant (Q-suffix) products are  
AEC-qualified, manufactured in IATF 16949 certified sites  
and support PPAP documentation.

USB TYPE-C® CHARGING SOLUTIONS

AUTOMOTIVE

	 USB Type-C DFP controller (Rev 1.2 compliant)

	 3A 35mΩ RDS(ON) VBUS power switch

	 Load detection to enable power management

	 STD/1.5A/3A capability advertisement on CC line 

	 Dedicated supply for charging, Vconn and device power 

	 Selectable 3.4A/1.67A current limit (± 7.5% accuracy) 

The AP25810LQ device is a USB Type-C DFP controller 
with an integrated 3A rated USB power switch. 

The AP25810LQ device applies power to VBUS  
and communicates the selectable  
current-sourcing capability to the UFP via  
the CC line. It is available in the thermally  
enhanced U-QFN3040-20 (SWP) package  
with side wall plating. 

	 Operating voltage range: 2.7V to 5.5V

	 4-Channel overvoltage protection with auto-recovery

	 IEC61000-4-2 ESD protection on CC and D±/SBU pins

	 Protects against short to VBUS 

	 Protects against overtemperature 

	 Active low fault flag

Due to its high power and compact size, 
USB Type-C is vulnerable to overvoltage /  
current surge caused by an unexpected  
short to VBUS event. 

These shorts could damage the  
device and lead to system failure.  
Protection, such as that provided by the 
DPO2039DABQ, must be incorporated 
into the USB Type-C system.

4-CHANNEL OVP FOR CC AND D±/SBU – DPO2039DABQ

USB-C DOWNSTREAM FACING PORT (DFP) CONTROLLER – AP25810LQ

	 Wide 3.8V to 40V VIN range allows operation across  
	 whole battery voltage range 

	 Synchronous DC-DC conversion delivers improved efficiency

	 22µA quiescent current

	 Adjustable switching frequency (AP64350Q/352Q)  
	 with external clock synchronization

	 Ringing-resistant switching node delivers best-in-class  
	 EMI performance

The AP64350Q/351Q/352Q are high 
efficiency 3.5A synchronous DC-DC  
buck converters designed for low EMI. 

They interface with the AP25810LQ to  
adjust the current and voltage of VBUS  
across the whole range of the battery 
voltage, including load dump conditions.

Also available are the AP63356Q/57Q,  
which are 32V, 3.5A, high-efficiency, 
automotive-compliant, DC-DC converters 
packaged in the tiny V-DFN3020-13 (SWP).

5V VBUS DC-DC BUCK CONVERTER – AP64350Q/AP64351Q/AP64352Q

USB Type-C® and USB-C® are trademarks of USB Implementers Forum. SBR is a registered trademark of Diodes Incorporated.



USB TYPE-C DOWNSTREAM FACING PORT (DFP)  
CHARGING AND PROTECTION SOLUTION

	 N-channel MOSFET (DMN/DMTHxxxxxxQ) – 	
	 provides the lowest RDS(ON) and therefore 	
	 lowest power dissipation, but is more 	
	 complex and expensive to implement 

	 P-channel MOSFET (DMPxxxxxQ) – has  
	 a higher RDS(ON) than a comparable  
	 N-channel MOSFET, but is a simpler and  
	 lower cost solution to realise.

	 SBR (SBRxxxxxQ) – lower Vf than a standard  
	 diode, with lower costs than a MOSFET 	
	 solution, but at much higher power dissipation

Reverse polarity protection (RVP) 
is implemented to protect electronic 
control units (ECU) from accidental 
reverse connection of the battery 
terminals. 

RVP can be implemented using  
N-channel MOSFETs, P-channel MOSFETs  
or rectifiers, such as Diodes Incorporated’s 
proprietary Super Barrier Rectifier® (SBR).

REVERSE POLARITY PROTECTION 

OVP
for CC

and
D±/SBU

OVP
VBUS

DC-DC
Buck

DC-DC
Buck

DC-DC
Buck

Reverse
Polarity

Protection

USB
ReDriver

Xtal

CC

D+/D-

VBUS

VBUS

VBAT

SBU

CC

D+/D-D+/D-

FB

SBU

SSTX/

SSRX

Key: Released products

SSTX/

SSRX

SSTX/

SSRXESD

TVS

USB-C
downstream
facing port 
controller

USB Host
/SoC

Power
Management

Communications

ESD / Protection

USB
Type-C®

Connector



diodes.comSeptember 2022

For information or literature, please visit www.diodes.com/contact-us

POWERLINE AND DATA LINE PROTECTION 

CORPORATE  
HEADQUARTERS AND  
AMERICAS SALES OFFICE 
4949 Hedgcoxe Road 
Suite 200 
Plano, Texas 75024, USA 
Tel: (+1) 972-987-3900 
Email: inquiries@diodes.com

SILICON VALLEY OFFICE 
1545 Barber Lane 
Milpitas, California 95035, USA 
Tel: (+1) 408-232-9100

EUROPE SALES OFFICE 
Kustermann-Park 
Balanstrasse 59, 8th Floor 
D-81541 Munchen, Germany 
Tel: (+49) 89-45-49-49-0 
Email: inquiries-europe@diodes.com

ASIA SALES OFFICES 
Email: inquiries-asia@diodes.com

DIODES-CHINA

SHANGHAI OFFICE  
Room 3001-3002,  
International Corporate City,  
No. 3000 Zhongshan North Road,  
Shanghai 200063, China 
Tel: (+86) 21-5241-4882 

SHENZHEN OFFICE  
16th Floor Skyworth Semiconductor 
Design Building East Wing,  
No.8 Gaoxin South 4th Road,  
Nanshan District,  
Shenzhen 518057, China 
Tel: (+86) 755-8828-4988

DIODES-JAPAN  
8F Humax Ebisu Bldg 
1-1-1 Ebisu-Minami, Shibuya-ku 
Tokyo 150-0022, Japan 
Tel: (+81) 3-6871-9388

DIODES-KOREA  
1601 ho, ParkView Tower  
Jeongja 1 dong,  
Bundang-gu, Seongnam-si,  
Gyeonggi-do 463-811, Korea 
Tel: (+82) 31-786-0434

DIODES-TAIWAN  
7F, No. 50, Min-Chuan Road 
Hsin-Tien District 
New Taipei City 23141, 
Taiwan, R.O.C. 
Tel: (+886) 2-8914-6000

	 Powerline Protection (SMAJ/SMBJ/ 
	 SMCJxxxxQ) – 400W to 3000W  
	 unidirectional and bidirectional TVS

	 Dataline Protection (DESDxxxxQ/ 
	 DxVxxxQ) – unidirectional and 			 
	 bidirectional low capacitance data 		
	 protection TVS available in single,  
	 dual or quad configuration 

Diodes Incorporated offers a  
broad range of unidirectional and 
bidirectional Transient Voltage 
Suppressors (TVS) designed to protect 
power lines from overvoltage threats, 
such as electrically fast transients, and 
data lines from ESD discharge. 

	 AEC-Q200 Grade 3, grade 2,  
	 and Grade 1

	 5.0 x 3.2, 3.2 x 2.5, 2.5 x 2.0,  
	 and 2.0 x 1.6 seam sealed packages

	 XRQ exceeds MIL-STD-202 Method 		
	 213 and JIS-C0044 standards

Diodes Incorporated has a broad 
portfolio of automotive-compliant 
crystals. 

They are available in different pack 
sizes, ranging from 2.0 x 1.6 to 5.0 
x 3.2mm sizes with frequencies 
ranging from 8 to 125MHz.

The latest XRQ series offers 
superior long-term drift and ESR 
for better performance.

CRYSTAL 


