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FEATURES
* Integrate 15mQ low Rdson NMOS load switch

e 4-55V wide operating voltage range, max
voltage 16V

» USB Type-C 3A current advertisement
* Support BC 1.2 DCP & Apple 5V2.4A
* Input UVP & OVP

* Short circuit protection

» Over-temperature protection

* 300pA low operating current

e 3mmx3mm DFNFC-9L package

User Guide for the HUSB305 A01XX

Paddle Card EVB
RD-2110

APPLICATIONS
* USB-C power ports
» AC-DC power adapter

GENERAL DESCRIPTION

HUSB305_A01XX is an ultra-integrated USB PD
Source chip, it can be designed as a USB Type-C
5V3A DFP controller with built-in load switch, which
can replace the application of LD8200S + external
PMOS.There is an ultra-low conduction resistance
(15mQ) N-channel MOSFET integrated. It is available
in a 3mm x 3mm, DFNFC-9L package.
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INTRODUCTION
INTERFACE SPECIFICATIONS

There are two interfaces on this evaluation board. The following table describes the functions of each interface.

Table 1. Reference Design Board Interface Specifications

Interfaces Descriptions

USB Type-C Plug The Type-C 5V output interface, which can be plugged into the device to supply power.

Vin & GND Pads There are two pads marked Vin & GND on the back of the PCB as positive and negative
input, and the input voltage range is 4V~5.5V.

CIRCUIT CONNECTION
The circuit connection of HUSB305_A01XX paddle card reference design board with the AC-DC power adapter and
powered device is shown as below.

Figure 1. Circuit Connection of the HUSB305 AOIXX paddle card
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DESIGN OVERVIEW

BLOCK DIAGRAM
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FigureZ. RD-2110 Application Block Diagram
KEY PRODUCTS

HUSB305 A01XX — USB Load Switch with USB-C DFP Controller

HUSB305_A01XX is an ultra-integrated USB PD Source chip, it can be designed as a USB Type-C 5V3A DFP
controller with built-in load switch, which can replace the application of LD8200S + external PMOS.There is an ultra-
low conduction resistance (156m Q) N-channel MOSFET integrated. It is available in a 3mm x 3mm, DFNFC-9L
package.

Key features of HUSB305_A01XX:

Integrate 15mQ low Rdson NMOS load switch

4-5.5V wide operating voltage range, max voltage 16V
USB Type-C 3A current advertisement

Support BC 1.2 DCP & Apple 5V2.4A

Input UVP & OVP

Short circuit protection

Over-temperature protection

300uA low operating current

3mmx3mm DFNFC-9L package
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TEST RESULT

TEST CONDITION

Room temperature test condition. Use HUSB305_A01XX paddle card with 5V3A adapter to do some simple tests,
including full load power-on test, capacitive load power-on test, short-circuit load test, dynamic test, etc.

TEST EQUIPMENT
Oscilloscope Tektronix MDO3024, ITECH DC ELECTRONIC LOAD 178510, 5V3A AC-DC power adapter, multi-meter.

TEST SETTING

Figure 3 shows a complete scene of the test.

Figure3. the whole picture of the test

TEST PROCESS

1. Connect the 5V3A AC-DC adapter with the HUSB305_A01XX paddle card to the Adapter board with Rd
resistance on CC, Connect the positive and negative poles of the electronic load to the Vbus and GND of the
adapter board, and use an oscilloscope to monitor the waves of the HUSB305_A01XX Vin, Vbus, CC, and the
output current waves of the 5V3A adapter.

2. Power on the 5V3A AC-DC adapter, grab the above waveform as shown figure4 & figure5.

3. Connect a 1000uF electrolytic capacitor on the adapter board Vbus & GND, and repeat the above two steps,and
the wave as shown figure6.

4. Next step, put off the 1000uF capacitor, power on the 5V3A AC-DC adapter, set the electronic load to short-
circuit mode, and then release the short-circuit mode, grab the above waveform as shown figure7 & figure8.

5. Set the electronic load to dynamic load test mode, and set the relevant load parameters, perform the test result
of figure9 & figurelO .

6. Use POWER-Z to detect the protocol supported by HUSB305_A01XX Paddle card as shown in Figure 11.
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TEST WAVEFORMS
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Figureb. the detail wave of full load power-on test
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Figureb. the detail wave of 1000ufF capacitive load power-on test

Tek T 45 [ = _ ] Tek 3 45 M 400ms
! R F ‘ f
BYO‘"JS | | - | | | ]
.................. PR Y BT e
y
e £, fo
W’J A'N‘M : :
BVin ‘\ 1
B {vbus i 5 ks i . 5 B \Vin { |
Blo L B [bus™— rimen Y I
: : B < PUCEE AL . B
TV R / } 400ms 25014;:/%) Wi 3112 2021 FD 200y W @ iy }[zzoous 250k R/ f J[ anzﬁzozq
5.00 A M5 344V 11:29:51 5.004 1M 5 344V 11:36:52
Figure?. short-circuit load test wave Figure8. the detail wave of the short-circuit load test
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Figure9. 0%~100%-0% load , 60Hz test wave Figurel0. 50%~100%-50% load , 60Hz test wave

The HUSB305_A01XX CC1 and CC2 can support DFP mode 3A current advertising also can be configured with DFP

mode. The current advertising is programmed by internal register. The HUSB305_A01XX supports various legacy
fast charging protocols including BC1.2 DCP, Apple Divider 3. The HUSB305_A01XX integrates SCP protection
function. When the VBUS is hard shorted by fault, the output current increases sharply. When the output current

reaches the SCP threshold, the protection circuit takes action and turns off the internal power switch after the SCP
de-bounce time. When the short condition is removed, the HUSB305_A01XX is reset to standby mode and will

automatic recover again. The HUSB305_A01XX has a good performance in capacitive load startup, has a very good
dynamic response, and easily meets the dynamic test requirements. The HUSB305_A01XX is available in a 3mm x

3mm x 0.75mm, DFNFC-9L package, which is very small and thin, is very suitable for the Type-C plug paddle card.

©2020 Hynetek Semiconductor Co., Ltd All rights reserved.

Page 8 of 12



User Guide for the HUSB305_A01XX Paddle Card EVB RD-2110

DESIGN DOCUMENTS
SCHEMATIC
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BOM LIST
Reference Design BOM
No. | Material Name Specification Description Item pcs | Remark
1 Resistor 200Q 0402 5% R1 1
2 capacitor 6.8nF25V  X7R 0402 Cl2 2
3 capacitor 105K25V  X7R 0402 C54 2
4 capacitor 475K25V  X7R 0402 C3 1
5 IC HUSB305_A01XX-DFN3x3-9L U1l 1
6 Connector USB Type-C Plug 1 1
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PCB LAYOUT

Top Layer
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Bottom Layer
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IMPORTANT NOTICE

Hynetek Semiconductor Co., Ltd. and its subsidiaries (Hynetek) reserve the right to make corrections, enhancements, improvements and other changes to
its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain
the latest relevant information before placing orders and should verify that such information is current and complete. All semiconductor products (also
referred to herein as “components”) are sold subject to Hynetek's terms and conditions of sale supplied at the time of order acknowledgment.

Hynetek warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in Hynetek's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Hynetek deems necessary to
support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily performed.

Hynetek assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and applications using
Hynetek components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide adequate design and operating
safeguards.

Hynetek does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right relating to any combination, machine, or process in which Hynetek components or services are used. Information published by
Hynetek regarding third-party products or services does not constitute a license to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property of the third party, or a license from
Hynetek under the patents or other intellectual property of Hynetek.

Reproduction of significant portions of Hynetek information in Hynetek data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Hynetek is not responsible or liable for such altered documentation.
Information of third parties may be subject to additional restrictions.

Resale of Hynetek components or services with statements different from or beyond the parameters stated by Hynetek for that component or service voids
all express and any implied warranties for the associated Hynetek component or service and is an unfair and deceptive business practice.

Hynetek is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements concerning its
products, and any use of Hynetek components in its applications, notwithstanding any applications-related information or support that may be provided
by Hynetek. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which anticipate dangerous
consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause harm and take appropriate remedial
actions. Buyer will fully indemnify Hynetek and its representatives against any damages arising out of the use of any Hynetek components in safety-critical
applications.

In some cases, Hynetek components may be promoted specifically to facilitate safety-related applications. With such components, Hynetek’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and requirements.
Nonetheless, such components are subject to these terms.

No Hynetek components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties have
executed a special agreement specifically governing such use.

Only those Hynetek components which Hynetek has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of Hynetek components which have
not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

Hynetek has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of non-
designated products, Hynetek will not be responsible for any failure to meet ISO/TS16949.

Please refer to below URL for other products and solutions of Hynetek Semiconductor Co., Ltd.

©2020 Hynetek Semiconductor Co., Ltd. All rights reserved.
Trademarks and registered trademarks are the property of their respective owners. n k
www.hynetek.com
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