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Getting started with EZ-PD™ PMG1-B1 MCU
using ModusToolbox™

About this document

Scope and purpose

This application note introduces you to the capabilities of the EZ-PD™ PMG1-B1 (Power Delivery Microcontroller
Genl) MCU with USB-C Power Delivery (PD) and helps you to get started with the EVAL_PMG1_B1_DRP Kit
project in Eclipse IDE for ModusToolbox™ software.

Intended audience

This document is intended for designers who want to sink or source power through the USB-C PD port in
applications such as cordless power tool chargers, wireless speakers, and portable electronics.
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1 Introduction

1.1 PMG1-B1 MCU general description

EZ-PD™ PMG1-Bl1 is a highly integrated single-port USB Type-C Power Delivery (PD) solution with integrated
buck-boost controllers, and is from the portfolio of EZ-PD™ PMG1 high-voltage USB-C PD microcontrollers.
These MCUs include the Arm® Cortex® CPU core, USB-C PD controller, and configurable integrated analog and
digital peripherals. It has integrated gate drivers for VBUS NFET on the consumer path for sink application. It
also includes hardware-controlled protection features for voltage and current on the USB-C connector and the

battery terminal.

PMG1-B1 is targeted embedded systems that power from a high-voltage USB-C port and need an MCU to
implement the product features. These typically include battery-powered applications that are powered by
USB-C PD such as cordless power tool chargers, wireless speakers, and portable electronics.

The EVAL_PMG1_B1_DRP kit is an evaluation platform for the PMG1-B1 USB-C Power Delivery (PD)
microcontroller (MCU) with an integrated buck-boost battery charge controller.

1.2 Features
Table1 Features of PMG1-B1 MCU
Subsystem Item PMG1-B1
Core Arm® Cortex®-M0
CPU and memory Max freq (MHz) 48
subsystem Flash (KB) 128
SRAM (KB) 16
Power Delivery ports 1
Role DRP
Power Delivery MOSFET gate drivers 4 x NFET

Fault protection

VBUS, OVP, UVP, and OCP, SCP, VBUS to CC
short protection, OTP

Integrated Full Speed USB 2.0 device with No

USB .
Billboard Class support
Switching frequency 150 kHz to 600 kHz
Control range:

Buck boost controller &
Input 55Vto24V
Output 3.3Vto215V

VBUS_Ctrl

VBUS_CTRL pin strength to turn On/Off FET

To turn off the external NFET, the gate driver
drives VBUS_CTRLto O V. To turn on the
external NFET, drive the gate (connected to
VBUS_CTRL) to VBUS_C + 8 V. Absolute
ratings on this pinare -0.5Vto 32 V.

Gate strength is 150 nA to 10 pA
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Subsystem

Item

PMG1-B1

HS and LS gate driver
strength

Pullup-rising edge

HS1 & HS2

LS1&LS2

HSDR PMOS/pull-up driver strength
configuration

0x1=20.1Q (Slow)
0x4=9.7 Q (Normal)
0x7=3.3 Q (Fast)

LSDR PMOS/Pull-up driver strength
configuration

0x1=17.9Q (Slow)
0x4 =8.2 Q (Normal)
0x7=2.9 Q (Fast)

Pulldown-falling edge

HS1 & HS2 HSDR NMOS/pull-down driver strength
configuration
0x1=20.4 Q (Slow)
0x4=10.1 Q (Normal)

HS and LS gate driver 0x7 =3.4 Q (Fast)
strength

LS1&LS2 LSDR NMOS/pull-down driver strength
configuration
0x1=20.3Q (Slow)
0x4=9.3 Q (Normal)
0x7=3.1Q (Fast)

Supply (V) VSYS (2.75V 0 5.5V)

Voltage range VIN (4Vto24V)

1/0 (V) 1.71Vto 5.5V

SCB (configurable as [2C/UART/SPI) 3

Digital TCPWM block (configurable as timer, 8
counter, or pulse width modulator)
ADC 2x 8-bit SAR
Analog 1x 12-bit SAR
On-chip temperature sensor Yes
GPIO Max # of 1/0 21 (19 +2 OVT)

Charging standards

Charging source

BC 1.2, Apple Charging 2.4 A

Charging sink

BC 1.2, Apple Charging 2.4 A

ESD protection

ESD protection

Yes
(ESD_HBM: 2 kV and ESD_CDM: 500 V)

Packages

Package options

48-pin QFN (6 x 6 mm, 0.4-mm pitch)
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1.3 PMG1-B1 MCU

EZ-PD™ PMG1-B1 MCU is a member of the PMG1 MCU family. It includes a 48 MHz Arm® Cortex®-M0 processor
with 128 KB flash, a complete Type-C USB PD transceiver with all termination resistors Rp, Rd, and 21 GPIOs.
The dead battery Rd termination resistor is available in MPN CYPM1116-48LQXI. It is available in a 48-pin QFN
package.

[ colorkey: Power modes |
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Figurel PMG1-B1 MCU block diagram
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Development ecosystem
2 Development ecosystem
2.1 PMG1 MCU resources

The PMG1 MCU family has a rich set of documentation, development tools, and online resources to assist you
during the development process. The following is an abbreviated list of resources for the PMG1 MCU. Visit the
PMG1 MCU webpage to find out more.

e PMG1 MCU webpage

o Datasheets provide all the information needed to select and use a particular device, including functional
description and electrical specifications.

e Application notes and code examples cover a broad range of topics, from basic to advanced level.
o Reference manuals provide detailed descriptions of the architecture and registers in each device family.

e Prototyping kits are available for evaluation, design, and development of different applications using PMG1
MCUs.

e Technical support: PMG1 MCU community forum, knowledge base articles.

2.2 Firmware/application development using ModusToolbox™ software

The ModusToolbox™ development platform used for firmware/application development with the PMG1 MCU.
This latest generation toolset includes the Eclipse IDE and therefore is supported across Windows, Linux, and
macOS platforms. The ModusToolbox™ software includes configurators, low-level drivers, middleware libraries,
as well as other packages that enable you to create the PMG1 MCU applications. Using the configurators, you
can set the configuration of different blocks in the device and generate code that can be used in firmware
development.

The Eclipse IDE for ModusToolbox™ is integrated with the quick launchers for tools and design configurators in
the Quick Panel. ModusToolbox™ also supports third-party IDEs, including Visual Studio Code, Arm® MDK
(uVision), and IAR Embedded Workbench.

A high-level view of the tools/resources included in the ModusToolbox™ software is shown in Figure 2.
For more details on the ModusToolbox™, see the ModusToolbox™ software user guide.
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The following the low-level resources are available for the PMG1 MCU.

1. Board support packages (BSP): A BSP is the layer of firmware containing board-specific drivers and other
functions. The board support package is a set of libraries that provide APIs to initialize the board and
provide access to board-level peripherals. It includes low-level resources such as Peripheral Driver Library
(PDL) for PMG1 MCU and has macros for board peripherals. Custom BSPs can be created to enable support
for end-application boards. See the Board support packages section in the ModusToolbox™ software user
guide for more information.

2. Peripheral Driver Library (PDL): The PDL integrates device header files, start-up code, and peripheral
drivers into a single package. The drivers abstract the hardware functions into a set of easy-to-use APIs. This
reduces the need to understand register usage and bit structures, thus easing software development for the
extensive set of peripherals in the PMG1 MCU series. Configure the driver for the application, and then use
API calls to initialize and use the peripheral. For a PMG1 MCU solution, the on-chip blocks including
USB PD and SCBs are controlled by the CAT2 PDL.

3. Middleware: The middleware is a set of firmware modules that provide specific capabilities to an
application. PD stack is the middleware available for the PMG1 MCU, which contains the Type-C and USB PD
state machine implementations, the PD protocol, and PD Policy Manager blocks.

All low-level resources are delivered as libraries via GitHub repositories.
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Figure 3 shows the blocks of ModusToolbox™ software that are relevant for the PMG1 MCU.

User application

ModusToolbox™ software

Code example

Tools installer

Build system
infrastructure

PD stack
Program and stac

debug support

IDF & CLI ModusToolbox™ CAT2 Peripheral Driver Library
support

Configurator

Tools Board support package

Utilities

Figure3  ModusToolbox™ software for PMG1 MCU

2.2.1 PMG1 MCU software resources

The PMG1 MCU software resources include configurators, drivers, libraries, and middleware, as well as
Makefiles and scripts to get you started with developing firmware with PMG1 MCU.

2.2.1.1 Configurators

ModusToolbox™ software provides graphical applications called Configurators that make it easier to configure
a hardware block or middleware. For example, instead of having to search through all the documentation to
configure a serial communication block as a UART with a desired configuration, open the Configurator and set
the baud rate, parity, and stop bits. Upon saving the hardware configuration, the tool generates the C code to
initialize the hardware with the desired configuration.

Configurators are independent of each other, but they can be used together to provide flexible configuration
options. They can be used standalone, with other tools, or within a complete IDE. Configurators are used for:

o Setting options and generating code to configure drivers
e Setting up connections such as pins and clocks for a peripheral
e Setting options and generating code to configure middleware

For PMG1 MCU applications, the following configurators are available:

Application note 8 002-38945 Rev **
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o Device Configurator: Set up the system (platform) functions, as well as the basic peripherals (for example,
UART, Timer, PWM).

e EZ-PD™ Configurator: EZ-PD™ Configurator provides a user-friendly tool for selecting the features of the PD
stack middleware and configuring parameters to generate the required code.

These configurators create their own files (for example, design.mtbezpd for EZ-PD™ Configurator). The
configurator file (design.modus) is usually provided with the BSP and design.mtbezpd is provided as part of the
code example. When an application is created based on a BSP, the files are copied into the application. You can
also create custom Device Configurator files for an application and override the ones provided by the BSP.

2.3 ModusToolbox™ software help

Visit the ModusToolbox™ software home page to download and install the latest version of ModusToolbox™
software. Launch Eclipse IDE for ModusToolbox™ software and navigate to the following items for
ModusToolbox™ Help.

Choose Help > ModusToolbox™ General Documentation or Help > Eclipse IDE for ModusToolbox™
Documentation

2.4 Support for other IDEs

You can develop firmware for PMG1 MCUs using your preferred IDE such as IAR Embedded Workbench or Visual
Studio Code in addition to the Eclipse IDE.

See the “Exporting to IDEs” section in the ModusToolbox™ software user guide for more details.

2.5 Programming and debugging

The Eclipse IDE of ModusToolbox™ software supports KitProg3 and uses the Open on-chip debugger
(OpenOCD) protocol for debugging PMG1 MCU applications. It also supports GNU debugger (GDB) debugging
using industry-standard probes like the Segger J-Link.

All PMG1 MCU kits have a KitProg3 onboard programmer/debugger. It supports Cortex® Microcontroller
Software Interface Standard - Debug Access Port (CMSIS-DAP). See the KitProg3 user guide for details.

For more information on programming/debugging firmware on PMG1 devices with ModusToolbox™ software,
see the “Program and Debug Support” section in the ModusToolbox™ software user guide.

2.6 PMG1 MCU kits

Table 2 BSPs for PMG1 MCU Kits

PMG1 MCU PMG1 MCU Kit BSP

CYPM1116-48LQXI EVAL_PMG1_B1_DRP Kit EVAL_PMG1_B1_DRP

CYPM1011-24LQXI CY7110 EZ-PD™ PMG1-S0 Prototyping Kit | PMG1-CY7110

CYPM1111-40LQXI CY7111 EZ-PD™ PMGL1-S1 Prototyping Kit | PMG1-CY7111

CYPM1211-40LQXI CY7112 EZ-PD™ PMGL1-S2 Prototyping Kit | PMG1-CY7112

CYPM1311-48LQXI CY7113 EZ-PD™ PMGL1-S3 Prototyping Kit | PMG1-CY7113

CYPM1322-97BZXI NA CYPM1322-97BZXI

Application note 9 002-38945 Rev **

2023-12-20


https://www.infineon.com/cms/en/design-support/tools/sdk/modustoolbox-software/?gclid=CjwKCAjwyY6pBhA9EiwAMzmfwZyId5hCrxiHl5te_tKf1TXOLW9MsOHACntpEBKY-H4CqNHNOUHIhhoCUJcQAvD_BwE&gclsrc=aw.ds
http://openocd.org/
https://www.segger.com/products/debug-probes/j-link/
https://www.infineon.com/dgdl/Infineon-KitProg_User_Guide-UserManual-v01_00-EN.pdf?fileId=8ac78c8c7d0d8da4017d0eee99837dd9
https://www.infineon.com/dgdl/Infineon-ModusToolbox_2.4_User_Guide-UserManual-v01_00-EN.pdf?fileId=8ac78c8c7e7124d1017ed97e72563632
https://www.infineon.com/cms/en/product/universal-serial-bus/usb-c-high-voltage-microcontrollers/ez-pd-pmg1-b1-high-voltage-mcu-with-usb-c-pd/cypm1116-48lqxit/

o _.
Getting started with EZ-PD™ PMG1-B1 MCU using ModusToolbox™ < Infineon

Application development on the EVAL_PMG1_B1_DRP kit using ModusToolbox™

3 Application development on the EVAL_PMG1_B1_DRP kit
using ModusToolbox™

3.1 PMG1-B1 kit applications

The following PMG1-B1 Kit applications are available in ModusToolbox™ to exercise the kit functionality and as
a reference for new application development.

Table3 Example projects in ModusToolbox™ software

Example project Description

USB PD sink only role The buck-boost converter is in the sink path and converts VBUS to the
required output voltage. The default voltage is 20 V.

USB PD DRP role Buck-boost is used in the sink path, and an external buck load switch in
the source path sourcing5Vand 9Vat3A.

Battery charging in USB PD sink Battery charging code configurable to 2-5 cell battery

only role

A detailed explanation of the code examples is available in the ModusToolbox™ software. For the hardware
setup of the EVAL_PMG1-B1_DRP Kit, refer to the kit’s user guide on the PMG1-B1 webpage.
3.2 Using the kit code example

1. Open Eclipse IDE for ModusToolbox™.
2. Navigate to Quick Panel and click New Application under Start.

[ Quick Panel = O

Eclipse IDE for
ModusToolbox®

~ Start

& New Application

& Search Online for Code Examples
& Search Online for Libraries and BSPs

@ Refresh Quick Pane

* mtb_shared
% Build mtb_shared Application

¥ Clean mtb_shared Application

~ Launches

% Generate Launches for mtb_shared

~ Tools

~ Documentation

Figure4 Creating anew application
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Application development on the EVAL_PMG1_B1_DRP kit using ModusToolbox™

3. Inthe Project Creator window, choose the board support package (BSP) from the list. Click Next.
ik Select Application - Project Creator 2.10 - al X
Settings Help
Application(s) Root Path: C:/Users/alvakonda/Downloads/PMG1-B1_kit Browse...
Target IDE: Eclipse IDE for ModusToolbox™
Enter filter text Browse for Application.. ¥ 2= 52 [ [+
Template Application New Application Name  New BSP Name
~ IPMG1B1 DRP KIT Projects :
[ ] PMG1B1 DRP KIT Battery Charger
| O PmG181 DRP KIT DRP |
] PMG1B1 DRP KIT Sink
Select one or more template applications to proceed with the new project creation process.
< Back Create Close

Figure5 Selecting the BSP

4. Select the desired code example. Enter the New Application Name if you want to change it from the
default. Click Create.

inﬂ Select Application - Project Creator 2.10

|
u]
X

Settings Help

Application(s) Root Path: |C:/Users/alvakonda/Downloads/PMG1-B1_kit Browse...
Target IDE: Eclipse IDE for ModusToolbox™

Enter filter text. /| Browse for Application.. ¥ = o2 = [+

= PMG1B1 DRP KIT DRP

Application
Template Application
~¥ PMG1B1 DRP KIT Projects
| PMG1B1 DRP KIT Battery Charger

[“1{PMG1B1 DRP KIT DRP {PMG1B1_DRP_KIT_DRP  APP_EVAL PMG1_B1_DRP
] PMG1B1 DRP KIT Sink

New Application Name  New BSP Name

BSP: EVAL_PMG1_B1_DRP "
Template Application(s): PMG181 DRP KIT DRP
Application(s) Root Path: C:/Users/alvakonda/Downloads/PMG1-B1_kit

Press "Create" to create the selected application(s).

< Back Create Close

Figure6  Selecting the application

ModusToolbox™ software downloads the resources required from GitHub for creating the project and
automatically closes the project creator window when the project creation is completed.
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Note: Ensure that your computer is connected to the internet to access the GitHub repository.

5. Click Create and wait for the Project Creator to automatically close once the project is successfully created.

)

File Edit Source Refactor Navigate Search Project Run Window Help
(= 4 BYRAYau BvOvQv ey v O 4 v v - v Q ‘®|i&
& Project .. @ # Debug ' Registers 7: Peripher... < HREADMEmd @ main.c ¥ = E Outline =
= }; ~ SRR %
~ u orpdh ~
v & PMG1B1_DRP_KIT_DRP int main(void) u qbsph
 Includes { P —— u configh
> bsps cy_stc_pdutils_timer_config_t timerConfig; ¥ ¢y_pdutils_sw_timerh
@ build 4 cy_usbpd_common.h
ce_internal " Zi;t:al:;e t?s_ceu;ce and board peripherals * u ¢y pdstack_common.h
result = cybsp_init(); v
deps if (resulty!=pEY_RSI(.1)':SUCCESS) * o:tisbpd typech
& images { u ¢y pdstack_dpm.h
libs CY_ASSERT(0); 4 ¢y usbpd_vbus_ctrlh
- src } o ¢y usbpd_phyh
& templates  instrumentation.h
R configh s timer is used to W [pp
< main.c u pdo.h
" pmg1_version.h v * u psink.h
T ] = #if (CY_PDUTILS_TIMER_TYPE == CY_PDUTILS_TIMER_TYPE_WDT) u psourceh
& Quick P... [¢%=Variables: ¥ Expressi... % Breakpo-. Cy_SysInt_Init(&wdt_interrupt_config, &wdt_interrupt_handler); u swaph
NVIC_EnableIRQ(wdt_interrupt_config.intrSrc);
Eclipse IDE for A fendif /* (CY_PDUTILS_TIMER_TYPE == CY_PDUTILS_TIMER_TYPE_WDT) */ ¥ vdmh
ModusToolbox™ o oy usbpd_buck_boosth
timerConfig.sys_clk_freq = Cy_SysClk_ClkSysGetFrequency(); u mtbcfg_ezpd.h
- Start #if (CV PNITTIS TTMFR TYPF == CV PNIITTIS TTMFR TVPF PN TIN) b u thermistorh
< > v

B Console (%! Problems % Progress 0 Memory & Terminal Oit|EEb &

© PMG1B1_DRP_KIT_DRP ModusShell

Refresh Quick Panel

~ PMG1B1_DRP_KIT DRP (APP_EVAL PMG1 B1 DRP,
- v
< >

Figure7  Application source files

By default, when creating a new application or adding a library to an existing application and specifying it as
shared, all libraries are placed in an mtb_shared directory adjacent to the application directory.

The mtb_shared folder shown in Figure 7 is shared between different applications that use the same versions of
BSP/library.

See the ModusToolbox™ software user guide to learn more about the procedure to create new or modify
existing applications, to configure, and build applications.

6. Buildingthe application

Select the application project in the Project Explorer window and click on the Build <name> Application
shortcut under the <name> group in the Quick Panel. It selects the Debug build configuration and
compiles/links all projects that constitute the application.
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The console view lists the results of the build operation:

infineon

& PMG1-81 it - Ectipse IDE for ModusToo

README md
¥4 DEBUG_UART_ENABLE
debug_init();

DEBUG_PRINT("Hello \r\n*);
Sendif

instrumentation_init();

instrumentation_register_cb((instrumentation_cb_t)instrumentation_cb);
#1f (TENPERATURE_SENSOR_COUNT 1= @u)

register_thermistor_mapping_table(8gl_PdStackPorteCtx, (const uintl6_t *)gl_thermistor_volt_map);
sendif

register_soln_function_handler(&gl_PdStackPorteCtx, (app_sln_handler_t *)8sln_cbk);

_Init(Susbpd_portd_intrd_config, Scy_usbpde_intre_handler);
eIRQ(usbpd_port@_intré_config.intrsrc);

Cy_SysInt_Init(Busbpd_porte_intr1_config, &cy_usbpde_intrl_handler);
NVIC_EnableIRQ(usbpd_porte_intri_config.intrsrc);

wtb_usbpd_porte_config.autoConfig = Susbpd_port_auto_config;

Cy_US8PD, bPdPOFteCtx, ©, Wtb_usbpd_porte_HW, mtb_usbpd_porte_HW_TRIN,

@ onfig_t *)&mtb_usbpd_port®_config, get_dpm_connect_stat);
Cy_Pdutils_SwTimer_Init(8gl_TimerCtx, &timerConfig);
g1_UsbPdPortectx sense = gl_UsbPdPorteCtx.usbpdConfig->buckBoostConfig->current_:
LY g1_UsbPdPortectx nse_resistor = gl_UsbPdPorteCtx.usbpdConfig->buckBoostCo

3
sole [PMG1B1_DRP. XIT DRP|
* Launches | “exzeeee0ce | 240
. | exceeeeive | 32
| exeee1d0 | 3924

O | ex2ee01124 | 1097 |
b | exzeee3cen 1024 |
- Tool

Total Internal Flash (Available) 131072
= ' Total Internal Flash (Utilized) 69164

18:25:49 Build Finished. @ errors, @ warnings. (took 47s.661ms)

- BSP Configurators (APP_EVAL PMG1 81 DRP)

Figure8  Build the application

If you encounter errors, try the following options:

e Revisit earlier steps to ensure that you accomplished all the required tasks.

e Check the Problems tab to find more details about the errors and to solve them.
e From Quick Panel, click ‘Clean <application name>’ and try to build the project again.

Note:  You can also use the command-line interface (CLI) to build the application. See the Using the Command-
Line section in the ModusToolbox™ software user guide. This document can also be accessed in

ModusToolbox™ software via the help menu > ModusToolbox™ General Documentation.
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3.3 Programming and debugging ModusToolbox™ software

KitProg3is a PSoC™ 5LP MCU-based onboard programming and debugging solution integrated with the
EZ-PD™ PMG1 MCU Prototyping Kits. You can program and debug the kit without using a separate
programming and debugging module by doing the following:

Connect the kit to the computer using the programming connecter as shown in Figure 9.

The power cycle mode of KitProg3 is recommended for acquiring the EVAL_PMG1_B1_DRP kit for
programming/debugging. In this mode, the device is acquired by toggling the target (EZ-PD™ PMG1-B1 MCU)
power in a sequence.

The KitProg3 programmer chooses the acquisition mode depending on the target MCU and the prototyping kit.

Figure9 Programming through the KitProg3 interface

Do the following to program the prototyping kit using the KitProg3 interface from the ModusToolbox™
software:

1. Open Eclipse IDE for ModusToolbox™ on the host PC.
2. Connect the kit to the host PC through the KitProg3 USB Type-C port (J1).

3. Ensurethat the LED1 and LED2 glow in amber color.
LED2 (KitProg3 Power LED) indicates that the KitProg3 module and target MCU are powered.
LED1 (status LED) indicates the programming mode and status, and is ON when KitProg3 is powered.

4. In Project Explorer, select the correct project as the currently active project as the follows:
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infineon

[ PMG1-B1_kit_App_note_example - Edlipse IDE for ModusToolbox™ 3.1

& Device Configurator 4.10
& £7-PD™ Configurator 1.21

- PMG1B1_Battery Charging DRP Library Configurators

& 1IN Configurator 1.21 (new configuration)

File Edit Source Refactor MNavigate Search Project Run Window Help

n i g vEE BvOvAvi®Msw v El S——p—
i Project Explorer ©* 4 Debug ¥ Registers % Peripherals 5 EREADMEmd & mainc ¥ [ configh
dnaibechacac A const cy_stc_pdstack_app_cbk_t app_callback =
~ i PMG1B1_Battery_Charging_DRP | {
— app_event_handler,
= #if (!CY_PD_SINK_ONLY)
i Includes psrc_set_voltage,
bsps psrc_set_current,
= build psrc_enable,
& ce_internal Psrc._dlsahla, _— | .
J gendif /* (!CY_PD_SINK_ONLY) */
eps #if VCONN_SUPPORT_ENABLE
= GeneratedSource cla_vconn_enable,
& images cla_vconn_disable,
libs cla_vconn_is_present,
#else /* |VCONN_SUPPORT_ENABLE */
= siC = -
vconn_enable,
& templates vconn_disable,
[® app_version.h N veonn_is_present,
= #endif /* VCONN_SUPPORT_ENABLE */
Quick Panel “*Variables %7 Expressions ®e Breakpoints o . - - )
< Generate Launcnes 1or VG ?-m sartery_Lnarging_UKy vbus_is_present,
A vbus_discharge_on,
~ Tools vbus_discharge_off,
#if (!(CY PD SOURCE ONLY))
K& psp Assistant 1.10
& Device Firmware Update Host Tool 2.0 © Console [* Problems = Progress 0 Memory & Terminal &
K Library Manager 2.10 © PMG1B1_Battery Charging DRP ModusShell i
mitb-programmer 5.0 . )
= BSP Configurators (APP_PMG1-B1-CY7116) $

a]

A

& Outline ¥

x

Q

@
E

SHLR O i
® gl _bat_stat : uir oA
®* gl_bat_cap
#° wdt interrupt_config
#° usbpd_port0_intr0_con

usbpd_port0_intr1_con!

.

get_pdstack_context(uir

sin_pd_event_handler(c

instrumentation_cb(uint
£ wdt_interrupt_handler(v
* ¢y_usbpd0_intr0_handl¢

cy_usbpd0_intr1_handlk

get_dpm_connect_stat{
#° app_callback

-

-

€° gl_thermistor_volt_map
= app_get_callback_ptricy
#° sln_cbk

= mainfvoid) : int

Figure 10 Eclipse IDE for ModusToolbox™ software

5. On the Quick Panel tab, click <Application name> Program (KitProg3_MiniProg4) from the Launches section.

PMG1-B1_kit_App_note_example - PMG1B1_Battery_Charging_DRP/config.h - Eclipse IDE for ModusToolbox™ 3.1 - X
File Edit Source Refactor Navigate Search Project Run Window Help

[ml g s ) v&mi@ SRSt vOovraviesyvidRE TNy Froreryo v o m|&
{0 Project Explorer & % Debug ¥ Registers % Peripherals ~ 5 WREADMEmd Bmainc B configh = B = outline = =B
BBY § ef** ~ CELR o % §
& mtb_shared ~ * @file config.h # _CONFIG_H_ A
~ 5 PMG1B1_Battery_Charging_DRP N . . . i o qybsph
& Binaries * @brief @{Header file that enables/disables various CCG firmware features. # DEBUG UART ENABLE
* _UART_
i Includes * This file also provides mapping to the implementation for hardware dependent # DEBUG_BATT_INFO_EN#
e bsps * functions like FET control, voltage selection, faults, regulation etc. # DEBUG_BATT_CELL_INFC
& build * # DEBUG_PWR_INFO_EN/
& ce internal * This current implementation matches the CCG7S Solution from Cypress. This can be # DEBUG TEMP INFO EN
- * updated by users to match their hardware implementation.@} N N o
& deps *y # SIMULATE_ERROR
& GeneratedSource #ifndef _CONFIG_H_ # DEBUG_BATT_INFO_EN#
& images #define _CONFIG_H_ # DEBUG_BATT_CELL_INFC
& libs i # DEBUG_PWR_INFO_EN/
& src #include <cybsp.h> # DEBUG_TEMP_INFO_EN
& templates #define DEBUG_UART_ENABLE (eu) # PMG1B1_BUCKBOARD_
[# app_version.h v # PMG1B1_CHARGER SINM
. - . . = #if DEBUG_UART_ENABLE # BATT_CV_MODE_ENABL
)= & o, o = = Qv -
ﬂﬁQulck Panel ‘_’ Variables % Expressions ® Breakpoints #define DEBUG_BATT_INFO_ENABLE (1u) & BATT CC FULL CELL
Refresh Quick Panel A #define DEBUG_BATT_CELL_INFO_ENABLE (1u) & VBUS SRC HY o sl
~ PMG1B1_Battery Charging DRP (APP_PMG1-B1-CY7116) fidefine DEBUG_PUR_INFO_ENABLE (I,  DUTY CYCLE IN
= P 2 #define DEBUG TEMP INFO ENABLE (1u) N # PWM_DUTY_CYCLE INC v
A Build Application <« >
o - 2 ® o g Glos| FaEBEREES =0
Clean Application Console (2 Problems = Progress O Memory & Terminal 2

o —— © PMG1B1_Battery_Charging_DRP ModusShell i

* pPMG1 B1_Battery_Charging_DRP Debug (JLink)

# PMG18B1_Battery Charging_DRP Debug (KitProg3_MiniProgd)
O ppiG1 B1_Battery_Charging_DRP Program (JLink)

O ppniG1 B1_Battery_Charging_DRP Program (KitProg3_MiniProg4)

alvakonda@ISCN5CG2236ILM
$

A Generate Launches for PMG1 B1_Battery_Charging_DRP

~ Tools

@ nen aosioeas s an v

Figure 11 Quick Panel and programming options

The Console tab displays the progress of the build/program. You can check the Problems tab for any errors and
warnings. The success message is displayed on the Console tab if the programming is successfully completed.
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3.3.1 Programming the PMG1-B1 device

Download and install the ModusToolbox™ Programming Package and do the following to program the
PMG1-B1 MCU.

3.3.1.1 Load the programming file
1. Connect the device to the host computer. Select the device name in the Probe/Kit drop-down.

The ModusToolbox™ Programming Package displays information under Probe Settings (if the Settings section
is viewable).

mtb-programmer

=l x

File View Options Help

=] \) [~ j —~ ﬁ

Probe/Kit: EVAL_PMG1_B1_DRP-0C240E6900062400 ~ [Platform: PMG1 J .

en Conned: Erase Program
Settings b3
Program Settings

File HUssrs,’a\vaknndafDm-.'moadsimtb -example-pmg1bl-usbpd-drp_1_0_0_26.hex

Reset Chip

Programming ...  Reset
Probe Settings

Interface SWD

Clock (KHz) 2000 w

Reset Type Soft v
Log

Info : [CyBridge] start the API initialization

Info : [CyBridge] The hardware initialization has completed in 545 ms

Info : Connected - KitProg3 CMSIS-DAP BULK-8C24@E6900062480 FW Version 2.48.1241
Recommended to upgrade Firmware of 'KitProg3 CMSIS-DAP BULK-@C248E6908062400°

Info : selected Device: EVAL PMG1 Bl DRP-8C240E6980062400

Press F1 for help

Figure 12 Probe/Kit setting

Powered: 4741 mV. Not Connected

2. Click Open.
3. Onthe Open Programming File dialog box, navigate to the HEX file location, select it, and click Open.
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~ [ Name -
| | .cycompiler
| ] yinfo
|| .eylinker
| | .cywaming
|| artifact.rsp
=| core_ide_eclipse_meta
|=| core_ide_template_meta_data
=] core_ide_text
|| cyqgbuild.mk
|| inclistrsp
| | liblist.rsp
|| main.d
| ] main.o

| | mtb-example-pmg1b1-usbpd-drp.elf

I || mtb-example-pmg1b1-usbpd-drp.hex l

|| mtb-example-pmg1b1-usbpd-drp.map
|_| mtb-example-pmg1b1-usbpd-drp.readelf
| | obijlistrsp
\=| recipe_ide_commom_text_data
=] recipe_ide_template_meta_data

v |= recipe_ide_text_data

e View
X
W Copy path
. Move  Copy Delete Rename New
#| Paste shortcut to~ to~ o i
Organize

LTL] New item ~

£7) Fasy access ~

Properties

New

Date modified

10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 4:21 PM
10/16/2023 4:21 PM
10/16/2023 4:21 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 5:39 PM
10/16/2023 4:21 PM
10/16/2023 4:21 PM
10/16/2023 4:21 PM

open » [ selectall

Edit Select none

Open

This PC > Downloads > PMG1-B1_BSP_test > PMG1B1_DRP KIT DRP > build > APP_EVAL PMG181 DRP > Debug

Type
CYCOMPILER File
CYINFO File
CYLINKER File
CYWARNING File
RSP File

Text Document
Text Document
Text Document
MK File

RSP File

RSP File

D File

O File

ELF File

HEX File

MAP File
READELF File
RSP File

Text Document
Text Document

Text Document

@ History DD Invert selection

7 KB
1KB
1KB
1KB
1KB
1KB
1KB
1KB
710 KB
1KB
1KB
17 KB
106 KB
1,039 KB
191 KB
525 KB
4 KB
12 KB
1KB
1KB
1KB

v D £ Search Debug

Figure 13 Select the HEX file

3.3.1.2 Connect the device

1. Ifthe device is not powered, the status message “Not Powered” is displayed in the status bar. Click Power
to power up the device and then.

2. Click Connect.

ModusToolbox™ Programming Package communicates with the device and displays various messages in
the Log window. Then, a message in the status bar indicates that it is connected as shown in Figure 14.
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mitb-programmer - o X
File View Options Help
=9
Probe/Kit: EVAL_PMG1_B1_DRP-0C240E6900062400 Platform: PMG1 @ 'a ‘53 e 03
pen Power Disconnect  Erase Program Read Verify
Settings x
Program Settings
File C:/Users/alvakonda/Downloads/mtb-example-pmg1b1-usbpd-drp_1_0_0_32.hex =
Reset Chip I
Verify Regions
Programming Reset ‘
obe Settings
Interfa
Clock 2000
Res Soft
Log
Info : ** Detected Device: CYPM1116-48LQXL A
Info : ** petected Main Flash size, kb: 128
Info : ** Chip Protection: OPEN
Info : EsrsssssssssssssssssssssssssssssTsEsEsEs
Info : gdb port disabled
Info : gdb port disabled
Info : accepting 'telnet’ connection on tcp/a448
Info : Open On-Chip Debugger
Info : init_target
Info : SWD DPIDR @x@bb11477
Info : kitprog3: acquiring the device (mode: reset)...
Info : [psocd.cpu] halted due to debug-request, current mode: Thread
Info : xPSR: OxalB0O00O pc: Dx1000003e msp: OXx20003fes
Info : ** Device acquired successfully
Info : cyp status: ok
Info : detect_banks
Info : Reading flash banks ...
Info : flash 'psoca’ found at exeeeeseas
Info : flash 'psocda’ found at ox90400000
Info : flash ‘psocda’ found at 0x90600000
Info : #@ : psocd.mflash (psoca) at @x00000000, size 0x@0020000, buswidth 4, chipwidth 4
Info : #1 : psoca.flash_prot (psoc4) at @x90406000, size oxeeeeeesd, buswidth 4, chipwidth a4
Info : #2 : psocd.chip_prot (psocd) at @x99600000, size 0x@0000001, buswidth 4, chipwidth 4
Info : Flash banks detected v
Connected to the target device I CYDM1116-48LQXII

Figure 14 Connect

3.3.1.3 Program the device

Click Program. The programmer downloads the program file on to the device and displays the messages in

Log.

mtb-programmer - w] X
File View Options Help
=
Probe/Kit: EVAL_PMG1_B1_DRP-0C240E6900062400 Platform: PMG1 @ ';J 53 154 Oj
Open Power  Disconnect  Erase | Program JRead Verify
Settings x
Program Settings
File C:/Users/alvakonda/Downloads/mtb-example-pmgibi-usbpd-drp_1 0 0_32.hex [
Reset Chip %]
Verify Regions
Programming ... |Resel |
ir
C 2000
Re Soft
Log
Info : ** Detected Device: CYPM1116-48LQXI ~
Info Detected Main Flash size, kb: 128
Info : Chip protection: OPEN
Info : EsrsssssssssssssssssssssssssssssTsEsEsEs
Info : gdb port disabled
Info : gdb port disabled
Info : accepting 'telnet' connection on tep/4448
Info : Open On-Chip Debugger
info : init_target
Info : SWD DPIDR @x@bb11477
Info : kitprogi: acquiring the device (mode: reset)...
Info : [psoca.cpu] halted due to debug-request, current mode: Thread
Info : xPSR: @xal008000 pc: Ox1000003e msp: @x20003fes
Info : ** Device acquired successfully
Info : cyp status: oK
Info : detect_banks
Info : Reading flash banks ...
Info : flash ‘psocd’ found at 0xPE0EERES
Info : flash 'psocd’ found at exsesceese
Info : flash ‘psoca’ found at ex9eceeoae
Info : #0 : psocd.mflash (psocd) at 0x@0000000, size 0x0P020000, buswidth 4, chipwidth 4
Info : #1 : psocd.flash_prot (psocd) at ©x90400000, size OxPEEAPA4d, buswidth 4, chipwidth 4
Info : #2 : psocd.chip_prot (psocd) at @x08600000, size 0xe0000001, buswidth 4, chipwidth 4
Info : Flash banks detected s
Connected to the target device CYPM1116-48LQXT

Figure15 Program
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3.3.2 Debugging using ModusToolbox™ software

USB-C
Power
Adapter

(5V-20V)

Figure 16 Debugging using EVAL_PMG1_B1_DRP Kit

Do the following to debug an application on the EVAL_PMG1_B1_DRP Kit over the KitProg3 interface using the
Eclipse IDE for ModusToolbox™ software:

1. Open the Eclipse IDE for ModusToolbox™ on the host PC and select the PMG1 project. For details, see the
Eclipse IDE for ModusToolbox™ user guide.
2. Onthe Quick Panel, click <Application name> Debug (KitProg3_MiniProg4) from the Launches section.

The IDE will switch to debugging mode and will halt at the first line of the main function. This indicates that the
application is ready for debugging.

1. Select Run > Debug configurations, as shown in Figure 16.
2. Under GDB OpenOCD Debugging, select <Application name> Attach (KitProg3_MiniProg4) and click on
Debug.

This will start a debugging session, attaching to a running target without programming or reset. For more
information on debug configurations, see the ModusToolbox™ user guide.
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=l CRE S
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$ mtb_shared
v & > PMG1S0_Hello_World
& Binaries
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ce_internal
@ COMPONENT_CUSTOM_DESIGN_MODUS
deps
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libs
4 > main.c
» Makefile
+ makefile.init
% README.md
<

ki Quick P... “"Variables

& Refresh Quick Panel

~ PMG150 Hello World (PMG1-CY7110)
& Build PMG150_Hello World Appl
7 PMC

lean PMG150_Hello_ World Applicatior
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¥ PMG1S0_Hel

# DMG1S0 He
<

& Debug "' Registers 7 Peripher...

Expressi... % Breakpo..

{&d mtw_new - PMG150_Hello_World/main.c - Eclipse IDE for ModusToolbox
File Edit Source Refactor Navigate Search Project Run Window Help

pource
Lbox
PME .md
Jse Step Filter
. Run Last Launched Ctrl+F11
% Debug Last Launched F11
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O RunAs >
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Debug History >
% Debug As >
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#define LED_DELAY_MS
#define CY_ASSERT_FAILED

© Console # . Problems 0 Memory

code for the PMG1
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MCU Hello Worl
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oy_pdlh
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<terminated> PMG1S0_Hello_World Debug (KitProg3_MiniProg4) [GDB OpenOCD Debugging] openocd.exe (Terminated 27-Apr-2021, 4:28:43 PM)

Figure 17 Selecting debug configurations from the Run menu

34

Configuring the PDOs, PD, and buck-boost parameters

The EZ-PD™ Configurator tool, integrated with the Eclipse IDE for ModusToolbox™ software, provides a tool for
selecting and configuring the parameters of the PD stack. Do the following to configure PDOs and PD
parameters using the EZ-PD™ Configurator Tool.

1. Open Eclipse IDE for ModusToolbox™ software on the host PC and select the PMG1 project.
2. Open EZ-PD™ Configurator 1.21 from the BSP Configurators menu in the Quick Panel.

e Bvdhvad
= Project Explorer © % Debug Registers
v & PMG1B1_Battery_Charging_DRP
# Binaries
& Includes
bsps
build
@ ce_internal
= deps
= GeneratedSource
= images
& libs
src
templates
n app_version.h
# ccgx_versionh

&N Configur

1.21 (new configuration)

Peripherals

= DAACADA Dattares Flamemice PDD ADE Mo ambadl
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Figure 18 Launching the EZ-PD™ Configurator tool
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3. Onthe EZ-PD™ Configurator tool window, click on the category name to expand.

infineon
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Figure 19 EZ-PD™ Configurator and list of categories

You can configure the port Information, source PDO, sink PDO, SCEDB configuration, and SKEDB configuration
parameter categories in the tool. For more details, see the ModusToolbox™ EZ-PD™ Configurator guide.

Note

4. Select Sink PDO in the parameter category to configure parameters related to the sink PDO.

To open the ModusToolbox™ software EZ-PD™ Configurator guide, press F1 or click Help > View Help.

[ C/Users/alvakenda/Downlosds/PMG1-B1_BSP_test/PMG1B1_DAP_KIT DAP/baps/ TARGET_APP_EVAL PMG]_B1_DRP/config/design mtbezpd - EZ-PD™ Configurstor 1.21

ble Suppl; Min Volt:5000)

Rasd

Figure 20 Sink PDO parameters
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e Sink PDO count: Select the number of sink PDOs ( the maximum is 7).
e Sink PDO <PDO number> enable: Enables a specific PDO.

e Sink PDO <PDO number>: Configures the PDO value.

e Sink PDO min/max current: Configures the min/max PDO current.

Note:  See section 6.4.1.3 of the USB Power Delivery specification 3.1 to understand how to configure PDO value
and min/max current.

5. Click Save to save the configuration and close the EZ-PD™ Configurator tool. Recompile the project in
Eclipse IDE of ModusToolbox™.

The Device Configurator tool in ModusToolbox™ helps you to configure hardware blocks or middleware
libraries. The configurator is available as a GUI and command-line interface (CLI) tool. If you use the Eclipse
IDE provided with ModusToolbox™, you can access the Device Configurator tool from the IDE’s Quick Panel.

6. Click on Device Configurator in Quick Panel to view and modify the design configuration. The configuration
files are in the COMPONENT_BSP_DESIGN_MODUS folder. However, note that if you upgrade the BSP library

to a newer version, the manual edits done to the design.x files are lost.

itd PMG1-B1_kit App_note_example - Edlipse IDE for ModusToolbox™ 3.1
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Figure21 Open Device configurator

7. The Device Configurator window has a Resources Categories pane, where you can choose between
different resources available in the device such as peripherals, pins, and clocks from the List of Resources:
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Figure 22 Device Configurator

You can choose how a resource behaves by choosing a Personality for the resource. For example, a Serial
Communication Block (SCB) resource can have a EZI2C, 12C, SPI, or UART personalities. The “Name” is your

name for the resource, which is used in firmware development. One or more names can be specified by using

comma to separate them (with no spaces).

QO

8. Select USB-C Power Delivery in the peripherals category to configure parameters related to the buck-

boost.
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Figure 23 Buck-boost parameters
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After updating the configuration using the Device Configurator, save and compile. Now, program PMG1-B1 as
described in the Programming PMG1-B1 device section.
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Summary

4 Summary

This application note explored the PMG1-B1 MCU device architecture and the associated development tools.
PMG1-B1 MCU is a programmable embedded system-on-chip with configurable analog and digital peripheral
functions.
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References

References

For a complete and updated list of PMG1 MCU code examples, visit Infineon’s GitHub repository.
For more PMG1 MCU-related documents, visit the PMG1 MCU product web page.
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Acronyms and abbreviations

Table 4 Acronyms and abbreviations

Acronym Expansion

AC Apple Charging

AES advanced encryption standard

AFC adaptive fast charging

BC battery charging

CbM charged device model

CDbM charge device model

CRC cyclic redundancy check

ESD electro-static discharge

HBM human body model

HSDR high side driver

LSDR low side driver

OCP overcurrent protection

OVP overvoltage protection

ovT overvoltage-tolerant

PRNG pseudo-random number generation

RCP reverse current protection. Supported in source configuration only.
SAR successive approximation register

SCP short circuit protection. Supported in source configuration only.
SHA secure hash algorithm

TRNG true random number generation

UvP undervoltage protection
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Glossary

This section lists the most commonly used terms that you might encounter while working with the PMG1 MCU
family of devices in ModusToolbox™ software.

Board support package (BSP): A BSP is the layer of firmware containing board-specific drivers and other
functions. The board support package is a set of libraries that provide firmware APIs to initialize the board and
provide access to board level peripherals.

KitProg: The KitProg is an onboard programmer/debugger with USB-12C and USB-UART bridge functionality.
The KitProg is integrated onto most PMG1 MCU kits.

MiniProg3/4: Programming hardware for development that is used to program PMG1 MCU devices on your
custom board or PMG1 MCU kits that do not support a built-in programmer.

Personality: A personality expresses the configurability of a resource for a functionality. For example, the SCB
resource can be configured to be an UART, SPI or 12C personality.

Middleware: Middleware is a set of firmware modules that provide specific capabilities to an application. This
provides high-level software interfaces to device features (for example, PD stack).

ModusToolbox™: An Eclipse-based embedded design platform for developers that provides a single, coherent,
and familiar design experience combining the driver libraries, middleware, lowest power, and most flexible
MCUs with best-in-class sensing.

Peripheral Driver Library: The peripheral driver library (PDL) simplifies software development for the PMG1
MCU architecture. The PDL reduces the need to understand register usage and bit structures, thus easing
software development for the extensive set of peripherals available.
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