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© Cypress Semiconductor Corporation, 2017. This document is the property of Cypress Semiconductor Corporation and
its subsidiaries, including Spansion LLC (“Cypress”). This document, including any software or firmware included or
referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the
United States and other countries worldwide. Cypress reserves all rights under such laws and treaties and does not,
except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other
intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a
written agreement with Cypress governing the use of the Software, then Cypress hereby grants you a personal, non-
exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for
Software provided in source code form, to modify and reproduce the Software solely for use with Cypress hardware
products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end
users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units,
and (2) under those claims of Cypress’s patents that are infringed by the Software (as provided by Cypress, unmodified)
to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use,
reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to make changes to this
document without further notice. Cypress does not assume any liability arising out of the application or use of any product
or circuit described in this document. Any information provided in this document, including any sample design information
or programming code, is provided only for reference purposes. It is the responsibility of the user of this document to
properly design, program, and test the functionality and safety of any application made of this information and any
resulting product. Cypress products are not designed, intended, or authorized for use as critical components in systems
designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or
systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or
hazardous substances management, or other uses where the failure of the device or system could cause personal injury,
death, or property damage (“Unintended Uses”). A critical component is any component of a device or system whose
failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety or
effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim,
damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and
hold Cypress harmless from and against all claims, costs, damages, and other liabilities, including claims for personal
injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB,
F-RAM, and Traveo are trademarks or registered trademarks of Cypress in the United States and other countries. For a
more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of
their respective owners.
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1. Introduction
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The CCG3PA Notebook Power Adapter solution demo is based on the CCG3PA product family of Cypress’s USB Type-C
microcontrollers. This demo is primarily intended to be a platform to demonstrate the capability of the CCG3PA device in a
Notebook Power Adapter application. Figure 1-1 shows the picture of the demo board.

Figure 1-1. EZ-PD™ CCG3PA Notebook Power Adapter Solution Demo Board
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1.1 Application Overview

This design is targeted towards Notebook Power Adapters. In this application, CCG3PA serves as a highly integrated
USB Type-C port controller that complies with the latest USB Type-C and PD standards. This solution uses the HFC0500
controller from Monolithic Power Systems (MPS) as the AC-DC controller. CCG3PA regulates the VBUS voltage by
controlling the feedback node of the AC-DC controller as shown in the below block diagram.

Figure 1-2. EZ-PD™ CCG3PA Notebook Power Adapter Application Diagram
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Apart from the USB-PD charging protocol, this design also supports legacy charging protocols like BC 1.2, QC 2.0, QC
3.0 and AFC. This Power Adapter is optimized for PC/Notebook chargers and can support a maximum power profile of
45W (15V, 3A).

CCG3PA monitors and handles fault protection like Over-Voltage, Under-Voltage, Over-Current, Short-Circuit and Over-
Temperature. CCG3PA drives the external PFET and also controls VBUS discharge with integrated discharge resistors.
The default application firmware in CCGX SDK 3.2 supports all these features and any further customization can be done
using the CCGX SDK 3.2 and Ez-PD™ Configuration utility (refer section 2.1.3 below for more details). The solution demo
board schematics can be found on the CCG3PA USB-C Notebook Power Adapter webpage.
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2.1 Running the CCG3PA Notebook Power Adapter Solution Demo

2.1.1

Items required

CCG3PA Notebook Power Adapter solution demo board. Ensure that the CCG3PA device is programmed with
the required application firmware.

Type-C consumer device — any consumer device with a Type-C port would work.
If needed, use the CY4500 EZ-PD™ Protocol Analyzer to monitor the traffic on the CC line and the VBUS
voltage.

Steps to perform the demo
Connect the CCG3PA Notebook Power Adapter board to the AC mains.

Using a Type-C cable, connect the Power Adapter to any Type-C consumer device.

If using a consumer device like a mobile or a PC/Notebook, the charging status over the Type-C interface can be
monitored on the device.

Alternatively, connect the CY4500 Ez-PD™ Protocol Analyzer between the Adapter and the consumer device to
monitor the CC traffic and the VBUS levels.
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Figure 2-1. EZ-PD™ CCG3PA Notebook Power Adapter solution demo setup
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2.1.3 Updating Firmware for Demo

The CYPD3174-16SXQ is factory programmed with DFP CC with Direct Feedback Bootloader. The application firmware
for this solution is available in CCGX SDK 3.2 and any firmware upgrade can be performed using the EZ-PD™
Configuration Utility. More details on how to update the firmware of the CCG3PA device can be found in the Ez-PD™

Configuration Utility User Manual or the CCG3PA datasheet.
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Acronym Definition
AFC Adaptive Fast Charging
BC Battery Charging
CcC Configuration Channel
QC Qualcomm Charging
SDK Software Development Kit
USB-PD Universal Serial Bus Power Delivery
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