
EZ-PD™替代桶型插头 (BCR) 控制器方案

使用USB-C电源适配器为任意产品供电
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Cypress Is #1 In USB-C with 37%* Market Share
First-To-Market, Customer-Proven, Innovation Pace Setter 

1Data Source: Gartner 2017, IHS 2016 and Cypress estimates
*Cypress estimation
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Cypress USB-C Portfolio
EZ-PD™ Programmable USB-C and Power Delivery Solutions 
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Cypress USB-C Solutions Are Trusted by Leading OEMs/ODMs

25%

Computing Mobile

Consumer & Enterprise Cables and Adapters
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§ USB-C is the new USB standard that facilitates:
− Slim industrial design with a 2.4-mm plug height

− Reversible plug orientation and cable direction

− Transport of USB data along with DisplayPort, HDMI, or Thunderbolt signals
− Easy implementation of low-cost USB Power Delivery up to 100 Watts

USB-C: The One Connector That Rules Them All

USB-C 

Power

Thunderbolt USB Micro/Mini-
B

USB Type-ADisplayPort HDMI

USB Type-B
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§ USB-C is the new USB standard that facilitates:
− Slim industrial design with a 2.4-mm plug height
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USB-C: Past, Present, and Future

2015 to Today

Data, Video, Power over USB-C
USB-C enables single-cable docking 

for notebooks and smartphones

Next 5 Years

USB-C in Every Car
Abundance of USB-C ports in a 
car to fast-charge smartphones, 

tablets, and notebooks

Next 10 Years

USB-C Powers Everything
USB-C chargers and power    

outlets replace all conventional 
power adapters
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The World is Standardizing on USB-C for Power

250+ Personal Computers 60+ Smartphones 500+ Third-party Chargers, Power 
Banks

Many Products Have Already Made The Switch To USB-C… 

… And Many More 
to Come
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USB-C: The New Universal Power Connector
Conventional Power Adapters
       Incompatible connectors
       Fixed voltage and current
       Not made for sharing or reuse

USB-C Power Adapters
       Universal connector
       Negotiable voltage and current up to 100W
       Standardized for sharing and reuse
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Eliminate Confusion 

USB-C Standardizes Power Adapters to a Common Connector

Carry Only One Charger
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e-Waste On The Rise
§ More Power Adapters Than Ever

− 1,000,000 tons of power adapters are 
shipped annually1 

− The shipment is rising as the average 
life cycle of consumer electronics is 
shrinking

§ Efforts Curbing e-Waste
− Digital Europe & USB-IF 

memorandum on USB-C charger for 
mobile phones

§ USB-C Reduces e-Waste
− All electronic devices consuming less 

than 100W should be powered by a 
common USB-C power adapter

1 The Global e-Waste Monitor 2017
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Design Problems Engineers Face
§ Converting a barrel connector to USB-C requires in-depth USB-C knowledge 

− Requires expert knowledge of the USB PD specification and hands-on experience in USB PD system design

− Must meet USB-IF certification requirements to ensure spec compliance and interoperability 

§ Designing a product that can be powered by any USB-C power adapter is difficult
− Different products require different voltage levels and current ratings in power supplies

− Requires an MCU and firmware development to implement a full USB PD stack

§ USB-C solutions are costly in comparison to legacy barrel connectors
− The cost of a USB-C controller plus connector is greater than a legacy barrel connector

− Additional power-related protection circuitry and components further increase overall BOM cost

Solution: Cypress’ Barrel Connector Replacement (BCR) Controller
§ USB-IF certified with market-proven USB PD stack, ensuring spec compliance and interoperability

§ Supports all USB PD profiles commonly used in USB-C power adapters and requires no firmware development

§ A highly-integrated solution that minimizes incremental BOM costs

Design Problems
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EZ-PD BCR
USB Type-C Power-Sink Port Controller

Portable electronics – cameras, camcorders, smart speakers, toys, gaming, shavers, powered 
tools, wireless charging pads, and any battery-powered device
Industrial – LED lighting, scanner, printer, drones, and IoT
Any electronics device consuming less than 100W 

Datasheet:  CY3177 Datasheet
Evaluation Kit:  CY4533 Kit
Product Brochure:  EZ-PD Barrel Connector Replacement Product Overview

Production:  Now

EZ-PD BCR: USB Type-C Power-Sink Port Controller
Applications

Collateral Availability

§ Integrated Type-C and Power Delivery (PD) Transceiver
– Integrated high-voltage 30-Vtolerant LDO to power the BCR controller
– One serial communication blocks (SCB) for slave I2C
§ Integrated Analog

– VBUS overvoltage (OVP) and undervoltage (UVP) protection
– Fault detection for PDO mismatch
– Slew rate-controlled PMOS FET gate driver
– Minimum 25-Vtolerant CC pins and FET control pins
§ Low-Power Operation

– High-voltage (530 V, 30 V maximum) VBUS voltage inputs
– Sleep: ~3.5 mA; Deep Sleep: 50 µA with wake-on-I2C or CC
§ System-Level ESD on CC, and VBUS

– ±8-kV contact, ±15-kV Air Gap IEC61000-4-2 Level 4C
§ Package

– 24-QFN (16 mm2), supporting extended Industrial temp (-40 C to 105 C)

Features

1 Analog feedback voltage control circuit to control VBUS
2 Circuit to measure the current flowing on the VBUS
3 Termination resistors: RD as a UFP, RD-DB as a UFP supporting dead battery

I/O Subsystem

CC

Baseband MAC

Integrated Resistors 
(RD, RD-DB)3

1x 9-bit SAR ADC

1x SCB
(I2C)

USB PD Subsystem

30-V Regulator 

Baseband PHY

OVP and UVP

Fault 
Detection

VBus DischargeVBus-CC Short 
Protection
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3 Easy Steps to Jumpstart Your USB-C Conversion
Select a commercially available USB-C power adapter that supports the desired USB PD power profile

Configure the EZ-PD BCR Kit for the desired USB PD power profile, and connect its power output to the 
product’s barrel receptacle input - no firmware development required

Embed CYPD3177 BCR Controller into your product and replace the barrel receptacle with a USB-C 
receptacle. Your product can now be powered by any USB-C power adapter supporting the required 
power profile. The USB-C power adapter can be shipped in-box with the product, sold separately, or 
omitted from the product bundle altogether

1

2

3

1 3

CYPD3177

2
15V/2A

15V/2A

USB PD 
Contract

Power-In via existing 
Barrel Connector

+-
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How To Get Started
1. Purchase an EZ-PD BCR Cypress Dev Kit (CY4533)

2. Join the Cypress Developer Community (CDC)

3. Start your BCR prototype using the BCR Kit User 
Guide and resources to the right 

Resources
§ Product Pages 

− Cypress Barrel Connector Replacement BCR)

− Cypress USB Type-C and Power Delivery

§ Cypress Developer Community (CDC) 
− Cypress EZ-PD USB Type-C Community Forum

§ App Notes/Datasheets/ Technical Docs
− EZ-PD Barrel Connector Replacement (BCR) Datasheet

− EZ-PD Barrel Connector Replacement Product Overview

− Cypress USB Roadmap

§ Videos
− Type-C 101 Training Video Series

− BCR Demo Video

How To Get Started & Resources
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EZ-PD BCR Product Selector Guide
Part Number Application Termination Resistor Role

VBUS-CC 
Short Protection OVC 30V-Tolerant LDO Package

CYPD3177-24LQXQ BCR Rd
1, Rd-db

2 UFP Yes Yes Yes 24-QFN

Part Numbering Decoder

Number of Pins in the Package
Application and Feature Combination Designation 
Number of Type-C Ports: 1 = 1 Port
Product Type: 2 = Second Generation, 3 = Third Generation
Marketing Code: PD = Power Delivery Product Family
Company ID: CY = Cypress 

Package Type: LQ = QFN
Lead: X = Lead-Free

T = Tape and Reel

1 Termination resistor denoting an upstream facing port (UFP)
2 Termination resistor denoting a UFP supporting Dead Battery

CY PD X X XX – XX XX X X X 

Temperature Range: Q = Extended Industrial (-40 C to 105 C)
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BCR Functional Block Diagram
Use VBUS_MIN and VBBUS_MAX to set the VBus voltage 
range to be provided by a USB-C power adapter 

VBus 5 V 9 V 12 V 15 V 19 V 20 V

Pull-up None 5.1 kΩ 5.1 kΩ 5.1 kΩ 5.1 kΩ 0 kΩ

Pull-down 0 kΩ 1 kΩ 2.4 kΩ 5.1 kΩ 10 kΩ None

Use ILIM_COARSE and ILIM_FINE to set maximum current 
to be provided by a USB-C power adapter 

ILIM_COARSE 0A 1A 2A 3A 4A 5A

Pull-up None 5.1 kΩ 5.1 kΩ 5.1 kΩ 5.1 kΩ 0 kΩ

Pull-down 0 kΩ 1 kΩ 2.4 kΩ 5.1 kΩ 10 kΩ None

ILIM_FINE 0 mA 250 mA 500 mA 750 mA 900 mA

Pull-up None 5.1 kΩ 5.1 kΩ 5.1 kΩ 0 kΩ

Pull-down 0 kΩ 1 kΩ 2.4 kΩ 5.1 kΩ None

Maximum current = ILIM_COARSE + ILIM_FINE 

Developers can use this reference design and the voltage divider guide on the left to quickly 
integrate BCR into their next design – no firmware development required! 

Functional Block Diagram
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Use EZ-PD BCR Kit to Quickly Prototype a USB-C Power Sink

CY4533                             
EZ-PD BCR Kit

Power Terminal (DC Out)

Power FETs

USB-C Receptacle (VBus In)

Power LED

Power Profile Selector

CYPD3177 BCR Controller

Fault LED

Header to External 
MCU (I2C, FLIP)

3.7 cm x 2.5 cm
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Use EZ-PD BCR Kit to Quickly Prototype a USB-C Power Sink

3.7 cm x 2.5 cm

CY4533                             
EZ-PD BCR Kit
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Schematic Overview (1/3)

GPIO_1 (SWD_CLK) can be used as 
input/output/ADC voltage sensing
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Schematic Overview (2/3)

Soft Start
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Schematic Overview (3/3)
VBUS_MIN ≦ Requested Voltage ≦ VBUS_MAX

VBUS_MAX, VBUS_MIN 5 V 9 V 12 V 15 V 19 V 20 V

PULLUP (R3, R11) None 5 kΩ 5 kΩ 5.kΩ 5 kΩ 0 kΩ

PULLDOWN (R5, R14) 0 kΩ 1 kΩ 2.4 kΩ 5 kΩ 10 kΩ None

VBUS_MIN and VBUS_MAX Resistor Options Table

ILIM_COARSE 0 A 1 A 2 A 3 A 4 A 5 A

ILIM_FINE 0 mA 250 mA 500 mA 750 mA 900 mA

PULLUP (R10, R13) None 5 kΩ 5 kΩ 5 kΩ 5 kΩ 0 kΩ

PULLDOWN (R12, 4) 0 kΩ 1 kΩ 2.4 kΩ 5. kΩ 10 kΩ None

ISNK_COARSE and ISNK_FINE Resistor Options Table
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Preliminary System Setup
Remove R14, R12, and R13 resistors on CY4533

     Solder three wires on VBUS_MIN, ISNK_COARSE, and ISNK_FINE pad

       Prepare the resistors and bread board for resistor divider for VBUS_MIN, ISNK_COARSE, and ISNK_FINE

     Prepare a Type-C power adapter supporting your device’s power profile

     Prepare Dupont cables for CY4533 and bread board connection

1

2

3

4

5
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Preliminary System Setup (1/5)
Step 1: Remove R14, R12, and R13 resistors on CY4533

R14

R12

R13
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Preliminary System Setup (2/5)
Step 2: Solder three wires on VBUS_MIN, ISNK_COARSE, and ISNK_FINE pad

VBUS_MIN

ISNK_COARSE

ISNK_FINE
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Preliminary System Setup (3/5)
Step 3: Prepare resistors and bread board for resistor divider for VBUS_MIN, ISNK_COARSE, and ISNK_FINE

VBUS_MIN 5 V 9 V 12 V 15 V 19 V 20 V

PULLUP None 5 kΩ 5 kΩ 5 kΩ 5 kΩ 0 kΩ

PULLDOWN 0 kΩ 1 kΩ 2.4 kΩ 5 kΩ 10 kΩ None

ILIM_COARSE 0A 1 A 2 A 3 A 4 A 5 A

PULLUP None 5 kΩ 5 kΩ 5 kΩ 5 kΩ 0 kΩ

PULLDOWN 0 kΩ 1 kΩ 2.4 kΩ 5 kΩ 10 kΩ None

ILIM_FINE 0 mA 250 mA 500 mA 750 mA 900 mA

PULLUP None 5 kΩ 5 kΩ 5 kΩ 0 kΩ

PULLDOWN 0 kΩ 1 kΩ 2.4 kΩ 5 kΩ None

VBUS_MIN

ISNK_COARSE

ISNK_FINE
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Preliminary System Setup (4/5)
Step 4: Prepare a Type-C power adapter supporting your device’s power profile

Profile 1: 5 V/3 A
Profile 2: 9 V/3 A
Profile 3: 12 V/3 A
Profile 4: 15 V/3 A
Profile 5: 20 V/2.25 A
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Preliminary System Setup (5/5)
Step 5: Prepare Dupont cables for CY4533 and bread board connection

VDDD

GND

VBUS_MIN

ISNK_COARSE

ISNK_FINE
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§ Objectives
− Learn how to design the right voltage and current spec to match the device spec

− Capture and analyze traffic over a Type-C interface using a CY4500 EZ-PD Protocol Analyzer kit

§ Hardware tools
− EZ-PD BCR Evaluation Kit (CY4533)
− EZ-PD Protocol Analyzer (CY4500)
− Type-C Power Adapter

− Multimeter

− Barrel Connectors Cable

− Dupont Cables, Resistors, and Bread Board

− Smart Speaker

§ Software tools
− EZ-PD Analyzer Utility

Lab 1: Power up Xiaomi Smart Speaker through BCR 
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Power up Xiaomi Smart Speaker through BCR (1/8) 

Step 1: 
Confirm the device’s input voltage and current specification
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Power up Xiaomi Smart Speaker through BCR (2/8) 

Step 2: 
Select a barrel connector to match your device
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Power up Xiaomi Smart Speaker through BCR (3/8) 

Step 3: 
Check the look-up table to find the right pull-up and pull-down resistors to meet up the device’s 
voltage and current spec 

VBUS_MIN = 12 V  (R11,R14) = (5k, 2.4k)                       ISNK_COARSE = 1A     (R10, R12) = (5k, 1k)
VBUS_MAX = 12 V (R3,R5) = (5k, 2.4k)                          ISNK_FINE = 750mA     (R13, R4) = (5k, 5k)

VBUS_MAX, VBUS_MIN 5 V 9 V 12 V 15 V 19 V 20 V

PULLUP (R3, R11) None 5 kΩ 5 kΩ 5.kΩ 5 kΩ 0 kΩ

PULLDOWN (R5, R14) 0 kΩ 1 kΩ 2.4 kΩ 5 kΩ 10 kΩ None

VBUS_MIN and VBUS_MAX Resistor Options Table

ILIM_COARSE 0 A 1A 2 A 3 A 4 A 5 A

ILIM_FINE 0 mA 250 mA 500 mA 750 mA 900 mA

PULLUP (R10, R13) None 5 kΩ 5 kΩ 5 kΩ 5 kΩ 0 kΩ

PULLDOWN (R12, 4) 0 kΩ 1 kΩ 2.4 kΩ 5. kΩ 10 kΩ None

ISNK_COARSE and ISNK_FINE Resistor Options Table



Customer Training Workshop: EZ-PDTM Barrel Connector Replacement (BCR) Solution32

Power up Xiaomi Smart Speaker through BCR (4/8) 

Step 4: 
Set up the CY4533 Kit and bread board

a. Connect the VDDD to the pull-up resistor high side
b. Connect the GND to pull-down resistor low side
c. Select the VBUS_MAX through the rotary switch
d. Connect the VBUS_MIN pin to the corresponding 

resistor divider
e. Connect the ISNK_COARSE pin to the corresponding 

resistor divider
f. Connect the ISNK_FINE pin to the corresponding 

resistor divider
g. Connect barrel connector cable to the VBUS terminal   

Make sure the barrel connector cable positive and 
negative pins are connected to the right polarity of the 
VBUS terminal 
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Power up Xiaomi Smart Speaker through BCR (5/8) 

Step 5: 
Connect CY4533 and Type-C Power Adapter with Type-C to Type-C Cable and CY4500

Laptop (Running EZ-PD 
Analyzer Utility)

EZ-PD Protocol 
Analyzer

Micro-USB 
Cable

USB Type-C 
Cable

CY4533 
EZ-PD BCR Kit

VDDD/GND
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Power up Xiaomi Smart Speaker through BCR (6/8) 

Step 6: 
Connect the external Type-C adapter to your CY4533 setup

Make sure you do not connect the barrel connector to the device at this stage

a. Make sure the voltage on the VBUS terminal is what 
you expect

b. Make sure there is no blinking LED on CY4533
c. Make sure there is no FAULT LED lit on CY4533
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Power up Xiaomi Smart Speaker through BCR (7/8) 
Step 7: 
Check the request VBUS voltage and current is correct through CY4500

See the Appendix for details on how to use EZ-PD Analyzer
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Power up Xiaomi Smart Speaker through BCR (8/8) 

Step 8: 
Connect DC Barrel Connector to your device

a. Make sure your device is powered up normally
b. Done and enjoy!
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§ Objectives
− Learn how design and control BCR with external MCU/SOC

− Use the MiniProg3 as I2C Master to control BCR through Bridge Control Panel

− Capture and analyze traffic over a Type-C interface using a CY4500 EZ-PD Protocol Analyzer Kit

§ Hardware tools
− EZ-PD BCR Evaluation Kit (CY4533)
− EZ-PD Protocol Analyzer (CY4500)
− MiniProg3 (CY8CKIT-002)
− Type-C Power Adapter (5V/9V/12V/15V/20V)

− Dupont Cables, Resistors, and Bread Board

§ Software tools
− EZ-PD Analyzer Utility

− Bridge Control Panel

Lab 2: Control BCR through I2C by external MCU/SOC

CYPD3177
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Power 
Subsystem

VMIN VMAX

ILIM_COARSE
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SAFE_PWR

U
S

B
-C

 R
ec

ep
ta

cl
e



Customer Training Workshop: EZ-PDTM Barrel Connector Replacement (BCR) Solution38

Control BCR through I2C by external MCU/SOC (1/5)
Step 1: 
Set up your bread board to support 5 V/0.9 A on CY4533

VBUS_MIN = 5 V  (R11, R14) =  (None, 0)                       ISNK_COARSE = 0 A  (R10, R12) = (None, 0)
VBUS_MAX = 5 V (R3, R5) = (None, 0)                            ISNK_FINE = 900 mA  (R13, R4) = (0, None)

VBUS_MAX, VBUS_MIN 5 V 9 V 12 V 15 V 19 V 20 V

PULLUP (R3, R11) None 5 kΩ 5 kΩ 5.kΩ 5 kΩ 0 kΩ

PULLDOWN (R5, R14) 0 kΩ 1 kΩ 2.4 kΩ 5 kΩ 10 kΩ None

VBUS_MIN and VBUS_MAX Resistor Options Table

ILIM_COARSE 0 A 1A 2 A 3 A 4 A 5 A

ILIM_FINE 0 mA 250 mA 500 mA 750 mA 900 mA

PULLUP (R10, R13) None 5 kΩ 5 kΩ 5 kΩ 5 kΩ 0 kΩ

PULLDOWN (R12, 4) 0 kΩ 1 kΩ 2.4 kΩ 5. kΩ 10 kΩ None

ISNK_COARSE and ISNK_FINE Resistor Options Table
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Control BCR through I2C by external MCU/SOC (2/5)
Step 2: 
Connect your MiniProg3 SCLK and SDAT to your CY4533 HPI_SCL and HPI_SDA on J1 connector

‘

#2
#6

#7

#1

VDDD
GND

HPI_SCL
HPI_SDA
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Control BCR through I2C by external MCU/SOC (3/5)
Step 3: 
Follow the system setup shown below

Laptop (Running EZ-PD 
Analyzer Utility)

EZ-PD Protocol 
Analyzer

Micro-B Cable

USB Type-C 
Cable

CY4533 
EZ-PD BCR Kit

Laptop (Running Bridge 
Control Panel)

VDDD/GND

MIni-B Cable

VDDD/GND
SCLK/SDAT
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Step 4: 
Open the example I2C Read and Write Command in Bridge Control Panel to control BCR

Control BCR through I2C by external MCU/SOC (4/5)

/* Read 4 Bytes of data from PD_STATUS Register*/

/* Change sink PDO to support 5V/0.9A and 12V/1.75A*/

/* Enable both 5V and 12V Sink PDO Mask*/

Address Offset Data

/* Read 4 Bytes of data from PD_RESPONSE Register*/ You should get 0x02 (Success)

PDO0 PDO1

BCR I2C Registers Offset: 
0x1008: PD_STATUS
0x1800: Write Data Memory
0x1400: PD_RESPONSE register
0x1005: SINK_PDO_MASK

SIGNATURE

BCR I2C Address:
0x08 (7 Bit)
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Control BCR through I2C by external MCU/SOC (5/5)
Step 5: 
Check the request VBUS voltage and current is correct through CY4500
 

‘

See the Appendix for details on how to use EZ-PD Analyzer

Get 5 V only with initial setup

Get 12 V after I2C setup from MCU/SOC



Customer Training Workshop: EZ-PDTM Barrel Connector Replacement (BCR) Solution4343 Customer Training Workshop: EZ-PDTM Barrel Connector Replacement (BCR) Solution

APPENDIX



Customer Training Workshop: EZ-PDTM Barrel Connector Replacement (BCR) Solution44

§ USB Power Delivery (USB-PD, Power Delivery, PD, PD 3.0)
− A new USB standard that increases power delivery over VBUS from 7.5 W to 100 W
− Both USB hosts (e.g., PCs) and USB devices (e.g., hard disk drives) can act as either a provider1 (DFP – Downstream Facing Port) 

or a consumer2 (UFP – Upstream Facing Port) of power

§ USB-C (USB Type-C, Type-C)
− A new standard with a slimmer and reversible USB plug, a reversible cable, 

multiple protocol support, and 100-W PD

Glossary

USB-C Plug

GND RX2p RX2n VBUS Dp CCSBU1 Dn VBUS TX1n TX1p GND
GND TX2p TX2n VBUS SBU2VCONN VBUS RX1n RX1p GND

2.4 mm

1 Provider: A Type-C port that sources power over VBUS
2 Consumer: A Type-C port that sinks power from VBUS
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How to Use EZ-PD Analyzer Utility (1/2)
1

2

3 1. Start EZ-PD Analyzer Utility:
Windows Start Menu > 
All Programs >
Cypress Folder >
EZ-PD Analyzer Utility

2. Make sure the bottom left of program 
window says EZ-PD Analyzer is Connected

3. Click the Start Capturing button on the 
button bar

Steps
1

2

3
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How to Use EZ-PD Analyzer Utility (2/2)

1. The capture window shows a 
list of all the PD messages 
seen on the Type-C connection

2. The description window shows 
a detailed, “decoded” view of a 
specific PD message

3. The live VBUS voltage and 
current measurements are also 
captured. Positive current flows 
from receptacle to plug

1
2

3
Steps

1

2

3
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How VBUS Voltage is Determined by BCR
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How VBUS Current is Determined by BCR
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BCR HPI – PD_STATUS Register
Default Config Bit0-5 0x00

Current Config Bit0-5 0x00

Bit6: Current Port Data Role 0: UFP/1:DFP

Bit7: Reserve 0

Bit8: Current Port Role 0: Sink

Bit9: Reserve 0

Bit10: Contract State 0: No Explicit Contract
1: Explicit Contract

Bit11-13: Reserve 0

Bit14: Sink Tx Ready 0: In Tx Ready
1: Not in Tx Ready

Bit15: Policy Engine State 0: Not in PE_SNK_Ready
1: In PE_SNK_Ready

Bit16-17: PD Spec Revision 0: PD2.0
1: PD3.0

Bit18: Partner PD Spec Revision 0: PD2.0
1: PD3.0

Bit19: Partner Unchunked Extended Message Support 0: Don’t Support
1: Support

Bit20-31: Reserve 0
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BCR HPI – PD_RESPONSE Register
Response Code Byte0/Bit7: Type of Response 0: Response to Command

1: Async Event

Bit0-5 Byte0/Bit0-6: Response Code See the response code below

Bit6: Current Port Data Role Byte1 Length of the response if length < 256

Bit7: Reserve Byte2-3 Length of the response if length > 256
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BCR HPI – SELECT_SINK_PDO
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Resistor Color Decode Table
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扫码关注赛普拉斯官微，获取更多信息和帮助



Customer Training Workshop: EZ-PDTM Barrel Connector Replacement (BCR) Solution54 002-27698 Rev **


