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Getting started with EZ-PD™ PMG1 MCU on
ModusToolbox™ software

About this document

Scope and purpose

This application note introduces the capabilities of the EZ-PD™ PMG1 (Power Delivery Microcontroller Gen1l)
family of high-voltage microcontrollers (MCU) with USB-C Power Delivery (PD) and helps you to get started with
your first project with PMG1 MCU in Eclipse IDE for ModusToolbox™ software.

Intended audience

This is primarily intended for developers using EZ-PD™ PMG1 MCU family on ModusToolbox™ software.

Associated part family

All EZ-PD™ PMG1 MCU devices.
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Introduction
1 Introduction
1.1 PMG1 MCU family general description and comparison

EZ-PD™ PMG1 (Power Delivery Microcontroller Genl) is a family of high-voltage USB PD MCU. These chips
include an Arm® Cortex® -M0/M0+ CPU and USB PD controller along with analog and digital peripherals. PMG1
MCU is targeted for embedded systems that provide/consume power to/from a high-voltage USB PD port and
leverages the microcontroller to provide additional control capability.

Table 1 shows the comparison of features of different MCUs of the PMG1 MCU family. This table can be used to
select the suitable PMG1 MCU for end application.
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Table1 Comparison of features of different MCUs of EZ-PD™ PMG1 MCU family
Subsystem or Item PMG1-S0 PMG1-S1 PMG1-S2 PMG1-S3
range
CPU and Core Arm® Cortex®- Arm® Cortex®- Arm® Cortex®- Arm® Cortex®-
memory MO MO MO MO+
subsystem Max. freq (MHz) |48 48 48 48
Flash (KB) 64 128 128 256
SRAM (KB) 8 12 8 32
Power Delivery Power Delivery 1 1 1 port for 48-
ports QFN
2 ports for 97-
BGA
Role DRP DRP DRP DRP
MOSFET gate 2x PFET 2x PFET 2x NFET Flexible 2x
drivers NFET
Fault Vgus OVP, UVP, Vgus OVP, UVP, Veus OVP, UVP, Veus OVP, UVP,
protection and OCP. and OCP. and OCP. and OCP.
SCP (source SCP and RCP SCP and RCP
configuration | (source (source
only) configuration configuration
only) only)
USB Integrated Full- | No No Yes Yes

speed USB 2.0

device with
Billboard Class
support
Voltage range Supply (V) Voop (2.7 - 5.5) Vsvs (2.75 - 5.5) Vsys (2.7 - 5.5) Vsys (2.8 - 5.5)
Vaus (4 - 21.5) Vaus (4 - 21.5) Vaus (4 - 21.5) Vaus (4 - 28)
1/0 (V) 1.71-55 1.71-55 1.71-55 1.71-55
Digital SCB 2 4 4 7 for 48-QFN
(configurable (out of which 5
as can be
[2C/UART/SPI) configured as
SPl and UART) 8
for 97-BGA
TCPWM block 4 2 4 7 for 48-QFN
(configurable 8 for 97-BGA
as timer,
counter or
pulse width
modulator)
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Subsystem or Item PMG1-S0 PMG1-S1 PMG1-S2 PMG1-S3
range
Hardware ‘ No No Yes (AES- Yes (AES-128,
authentication 128/192/256, SHA2-256
block (Crypto) SHA1, SHA2- TRNG, vector
224, SHA2-256, | | .
PRNG, CRC)
Analog ADC 2x 8-bit SAR 1x 8-bit SAR 2x 8-bit SAR 2x 8-bit SAR
1x 12-bit SAR
On-chip Yes Yes Yes Yes
temperature
sensor
Direct Memory DMA No No No Ves
Access (DMA)
GPIO Max # of 1/0 12 (10 +2 1715+ 2Fail. |2 (18 +2 26 (24 + 2 Fail-
Fail-Safe) Safe) Fail-Safe) Safe)
for 48-QFN
50 (48 + 2 Fail-
Safe)
for 97-BGA
Charging Charging BC 1.2, AC, AFC, BC12 AC BC1.2,AC BC 1.2, AC, AFC,
standards source and - and QC 3.0
QC3.0
Charging sink BC1.2,AC,and |BC1.2,AC BC1.2,AC BC1.2,ACand
QC 2.0 QC2.0
ESD protection ESD protection Yes (Human Yes (Human Yes (Human Yes (Human
body body model
body model and | body model and dch q
charged device | charged device |Mmodeland and charge
model) model) charged device model)
device model)
Packages Pac‘kage 24-QFN 40-QFN 40-QFN 48-QFN
options (4x4 mm (6x6 mm (6 x6 mm, (6x6 mm,
0.5 mm pitch) | 0.5 mm pitch) | 0.5 mm pitch) 0.5 mm pitch)
42-CSP (2.63x | I7-BGA
3.18 mm, (6x6 mm,
0.4 mm pitch) 0.5 mm and

0.65 mm pitch)
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1.2 EZ-PD™ PMG1-S0 MCU
EZ-PD™ PMG1-SO MCU Color Key:Power Modes
= ctive/Sleep
CYPM1011-24LQXI Active/Sl
Deep Sleep
System Resources
Power Clocks g
o 2x SCB 5]
Sleep Control Loh] mo | = (12C, SPI, UART) ¥
m REF Clock Control 3 £ 9
i.(; < > 4x TCPWM < g ;
PWRSYS WDt S < o g
< = T
e = = S
Test a g )
©
Reset Test Mode Entry E 2
oo ©
Reset Control Digital DFT o ~
o
2
Analog DFT S
USB PD Subsystem g
w
— |« > Baseband PHY o
s g &
CPU Subsystem = g =
S [« g 2x PFET Gate Drivers 7
- 5
§ 3
SWD/TC 2 l¢ qVBUS Under Voltage/Over o
= Voltage
©
C‘:gehjl‘:':'o <> PN Low-side CSA (VBUS
= i OCP,SCP)
P~ jo) >
Q Q
FAST MUL < P M High Voltage 21.5V)
NVIC, IRQMUX 2 - > Regulator
-
[}
SPCIF 2 < g 2xVBUS Discharge
@
Flash <« O <—>
64 KB < 7 2 P N High Voltage Protection
§ - d oncCC
Read Accelerator =
€
E < ig  2x 8-bits SARADC o
] d W
e s .
< > 2x Charger Detect )
" &
SRAM Controller g
gy m—
=
ROM P &
8KB e
ROM Controller |
Figurel PMG1-S0 MCU block diagram
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1.3

EZ-PD™ PMG1-S1 MCU
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14 EZ-PD™ PMG1-S2 MCU
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1.5

EZ-PD™ PMG1-S3 MCU
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1.6 Software environment: ModusToolbox™ software

The ModusToolbox™ software environment supports PMG1 MCU application development with a set of tools for
configuring the device, setting up peripherals, and complementing your projects with required middleware.

This application note gives an overview of the ModusToolbox™ development ecosystem and gets you started
with a simple ‘Hello World’ application. The detailed steps to create the application from an empty template
application are described in the following sections.
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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 your development process. Visit PMG1 MCU webpage to find out more.

o Datasheets provide all the information needed to select and use the selected MCU, 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 ModusToolbox™ software

ModusToolbox™ development platform is 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, middleware libraries, as well as other
packages that enable you to create your 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 quick launchers for tools and design configurators in the
Quick Panel. ModusToolbox™ also supports third-party IDEs, including Microsoft 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 5. For a
more in-depth overview of the ModusToolbox™ software, see ModusToolbox™ tools package user guide.

Applications Tools
Creator
Middleware Library
Manager
Human-Machine : P :
Eclipse and
partner IDEs
Voice [ Audio Machine Learning Wi-Fi Bluetooth®
Configurator
and Tuners
BSPs
Microcontrollers Pﬁ%ﬁ;?g:gry Bluetooth® E::iladn:ygtael:
Figure5 ModusToolbox™ software
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2.3 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.

2.3.1 Configurators

ModusToolbox™ software includes tools 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, launch Device 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 as standalone or in conjunction with other tools. Configurators are used for:

e Setting options and generating code to configure Peripheral 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, available configurators are as follows:

e Device Configurator: Used to enable and configure device peripherals, such as clocks and pins, as well as
standard MCU peripherals that do not require their own configurator tool. This configurator generates
initialization code used in the application.

o EZ-PD™ Configurator: Used for selecting the features and configuring parameters of the power delivery
stack (PDStack) middleware for PMG1 family of devices. The tool generates configuration code in C
language which can be referenced in the PDStack middleware.

o CAPSENSE™ Configurator: The CAPSENSE™ Configurator is included with ModusToolbox™ software, to
create and configure CAPSENSE™ widgets, and generate code to interface the capacitive touch buttons and
sliders.

e USB Configurator: The USB Configurator is used for configuring the USB data descriptors needed to
implement USB 2.0 in application.

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

2.3.2 PMG1 MCU application development

ModusToolbox™ software tools and libraries come with source code and reference firmware enabling software
development for PMG1 MCUs. This source code makes it easier to develop the firmware for supported devices.
It helps the developer to quickly customize and build firmware without the need to understand the register set.

As Figure 6 shows, application development with ModusToolbox™ software:

1. Click on Create New Application to launch a popup window to choose a BSP (Project Creator).
2. Create a new application based on a list of template applications, filtered by kit. Now the firmware of the
selected application is visible.

3. Open Library Manager and select Add Library to add middleware/software components, then click OK.
Application note 12 002-32553 Rev. *C
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4. Start developing the application firmware using the PDL.
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Figure6  Eclipse IDE for ModusToolbox™ resources and middleware

2.4 ModusToolbox™ 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 > Eclipse IDE for ModusToolbox™ General Documentation:

e ModulsToolbox™ documentation: This page provides brief descriptions and links to various types of
documentation included as part of ModusToolbox™ software.

o User Guide: Provides descriptions about creating applications as well as building, programming, and
debugging them using Eclipse IDE

o Installation guide : This guide provides instructions for installing the ModusToolbox™ tools package.

2.5 Support for other IDEs

You can develop firmware for PMG1 MCUs using your favorite IDE such as IAR Embedded Workbench or
Microsoft Visual Studio Code in addition to the Eclipse IDE.
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See the “Exporting to IDE’s” section in ModusToolbox™ tool package user guide for more details. Infineon
recommends that you generate resource configurations using the configuration tools provided with
ModusToolbox™ software.

2.6 Programming and debugging using Eclipse IDE

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

Note: 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” section in Eclipse IDE for ModusToolbox™ user guide.

2.7 Programming using mtb-programmer

ModusToolbox™ Programmer is a stand-alone, cross-platform, flash programmer tool that provides a graphical
user interface to Program, Erase, Verify, and Read the flash of the target device. It is delivered with the
ModusToolbox™ Programming tools package, and it supports HEX, SREC, ELF, and BIN programming file
formats. For downloading visit mtb-programmer.

1. Make the following hardware connections on the prototyping kit before programming:
a) Connect a Type-C cable from the J1 (KitProg3 USB Type-C port) connector on the kit to the host.
b) Connect the J5 (power selection jumper) pins 2 and 3 for programming mode.

Note: Device can also be programmed by connecting J5 (power selection jumper) pins 1 and 2 for
operation mode and connecting both Type-C cables J1 and J10 to the host and power supply
respectively.

2. Select the device name (CY7110) in the Probe/Kit drop-down.

3. Onthe Open Programming File dialog, navigate to the location of the HEX, SREC, ELF, or BIN file to load,
selectit, and click Open.

4. Click Connect. ModusToolbox™ Programmer communicates with the device and displays various messages
in the Log. Then, a message in the Status Bar indicates that it is connected as shown in Figure 7.

5. Click Program. ModusToolbox™ Programmer downloads the program file onto the device and displays
messages in the Log. For detailed explanation on programming using mtb-programmer, see section 3 of
ModusToolbox™ Programmer GUI user guide.
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mtb-programmer
File View Options Help

=]

ol o e R )
Open Pawe Connect
Settings

Program Settings
File
Reset Chip
Verify Regions
Programming Mode | Reset

Frobe Settings
Interface SWD
Clock (KHz) 2000
Reset Type Soft
Log

Info : VTarget = 4,956 V

Info : kitprog3d: acquiring the device (mode: reset)...
Info : clock speed 2080 kHz

Info : SWD DPIDR @xBbbl1477

Info : [psocd.cpu] Cortex-M@ r@pd processor detected
Info : [psocd.cpu] target has 4 breakpoints, 2 watchpoints
Info :
Info : ** Silicon: @x2420, Family: @xBA, Rev.: @x12 (A1)

Info : ** Detected Family: PMG1-S1

Info : ** Detected Device: CYPM1111-40LQXIT

Info : Detected Main Flash size, kb: 128

Info : ** Chip Protection: OPEN

Info : *Fesssssssssasssnsssa s s

Info : gdb port disabled

Infe : gdb port disabled

Info : accepting "telnet’ connection on tcp/d445

Infe : Open On-Chip Debugger

Info : init_target

Info : SWD DPIDR @x@bbl11477

Info : kitprogd: acquiring the device (mode: reset)...

Info : [psocd.cpu] halted due to debug-request, current mode: Thread

Info : xP5R: BxalB@808e pc: Bx1000003e msp: Bx20092fel

Info : ** Device acquired successfully

Info : cyp status: OK

Info : detect_banks

Infe : Reading flash banks ...

Info : flash "psocd” found at BxBOESBGEE

Info : flash ‘psocd’ found at @x904B0080

Info : flash "psocd” found at Bx906E808Q

Info : # : psocd.mflash (psocd) at BxB0000080, size BxBOB20000, buswidth 4, chipwidth 4
Info : #1 : psocd.flash_prot (psocd) at 0xJ0400000, size Ox0O0O0O4D, buswidth 4, chipwidth 4
Info : #2 : psocd.chip_prot (psocd) at @x90600000, size BxDO0000801, buswidth 4, chipwidth 4
Info : Flash banks detected

Figure7  mtb-programmer tool

The mtb-programmer is available in the ModusToolbox™ software under Quick Panel after downloading it as
shown in Figure 8. You can directly open it from there.

el Quick Panel - Variables %{ Expressions “s Breakpoints
% Refresh Quick Pane

~ Hello_World (APP_PMG1-CY7111)
% Build Application

¥ Clean Application

~ Launches

o_World Debug (KitProg3_MiniProg4

orld Program (KitProg3_MiniProg4)

& Generate Launches for Hello_World

Manager 2.10

mtb-programmer 5.0

~ BSP Configurators (APP_PMG1-CY7111)

i Device Configurator 4.10

il EZ-PD™ Configurator 1.21 (new configuration)
~ Hello_World Library Configurators

w LIN Configurator 1.21 (new configuration

Figure8 mtb-programmer tool under Quick Panel
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2.8 PMG1 MCU kits

Table 2 BSPs for PMG1 MCU kits and corresponding BSPs

Slno. | PMG1 MCU PMG1 MCU Kit BSP

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

2 CYPM1111-40LQXI CY7111EZ-PD™PMG1-S1 | PMG1-CY7111

Prototyping Kit

EVAL_PMG1_S1_DRP

EVAL_PMG1_S1_DRP

CYPM1211-40LQXI CY7112 EZ-PD™ PMG1-S2 PMG1-CY7112
Prototyping Kit
CYPM1211-42-CSP NA PMG1-CY7112
CYPM1311-48LQXI CY7113 EZ-PD™ PMG1-S3 PMG1-CY7113
Prototyping Kit
7 CYPM1322-97BZXI NA PMG1S3DUAL
CYPM1321-97BZXI EVAL_PMG1_S3_DUALDRP | EVAL_PMG1_S3_DUALDRP
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3 Creating a PMG1 MCU application using Eclipse IDE for

ModusToolbox™ software

This introduces how to use ModusToolbox™ software for project creation, programming, and debugging of EZ-
PD™ PMG1 MCUs.
3.1 Prerequisites

e Select appropriate kit from PMG1 MCU product line.
e Download latest ModusToolbox™ software from ModusToolbox™ webpage.

After installing the software, see the ModusToolbox™ tools package user guide to get an overview of the
software. You also need internet access to get the GitHub repositories during project creation.

See Table 2 for the list of PMG1 MCU kits.

3.2 Create a new application

1. Open Eclipse IDE for ModusToolbox™.

2. Navigate to Quick Panel and click New Application under Start. Alternatively, you can choose File > New >
ModusToolbox™ Application, as shown in Figure 9.

il Quick Panel Vanables Expressions “e Breakpoints
2 ~
E c l' I Pse I D E fo r s hello_world - Hello_World/main. - Eclipse IDE for ModusToolbox™ 3.1
MOdUSTOOIbDXTH File Edit Source Refactor Navigate Search Project Run Window Help
Alt+ShiftsN> ™ Project. | L - - -
~ Start oL ™ Other.. Cui+N Makefile mtb.mk
2 Open Projects from File System.
flocent Fies 4 |= foclox P o C!r1~7| {] = "Hello world\r\n";
- . . Close Editor CtrleW " rd
u Import Existing Application In-Flace Close All Editors Crt+Shiftsw result = cybsp_init();
@ t R
&£ DAL if (result 1= CY_RSLT_SUCCESS)
P - CY_ASSERT(CY_ASSERT_FAILED);
‘ }
Refresh 5 Cy_SCB_UART_Init(CYBSP_UART_HW, &CYBSP_UART config, &CYBSP_UART context);
« Hello World (APP PMG1-CY7110) COMUTLIE DESONI 1O : Cy_SCB_UART Enable (CYBSP_UART_H#);
) & Print. Ciri+P ‘
& Build Application import. enable_irg();
Export.
¥ Clean A ation | ¢ ¢
Properties Alt+Enter § . _ . . )
[ Cy_SCB_UART_PutString(CYBSP_UART_HW, string);
« Launches Switch Workspace
Restart & for(;;)
£+ World Debug (KitF } MiniProg4d Exit ( ‘
0O He Norld Proaram (Kit '3 MiniE y - Start Cy_GPIO_Inv(CYBSP_USER_LED_PORT, CYBSP_USER_LED_PIN);
%_ . ; . , - New A Nait for 0.5
JETENDLE LalifCies Tar nello_vworid @ import Existir olicat o Cy_SysLib_Delay(LED_DELAY_MS);
f ‘. R : }
* Tools ez ; s }
s d ]
& Refre

Figure9 Create a new ModusToolbox™ application

3. Inthe Choose Board Support Package (BSP) dialog, choose the kit name. For example, for PMG1-S0, choose
PMG1-CY7110. See Figure 10.

4. Click Next.
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[ Choose Board Support Package (BSP) - Project Creator 2.10 - 0 X
Settings Help

Source Template

Enter filter text... /|| Create from MPN... BrowseforBSP...| = » |PMGI-CY7110
[ie: - A The C¥7110 EZ-PD PMG1-50 Prototyping Kit is a low cost prototyping platform which
Kit M MCU/S0C/SIP C ct .
reme : ennectivity enables design and development of EZ- PD PMG1-50 (CYPM1011-24LQX1) based embedded
AIROC™ Bluetooth® BSPs applications with USB PD Sink capability.
AIROC™ Connectivity BSPs
~ PMG B5Ps Kit Features:
EVAL PMGT B1 DRP CYPMI1116-48LOX| <none> . . .
«USBPD 3.0 liant Sink which rt up to 100W (20V, 5A) of
PMGI-CYTI10 CYPMI011-24L0X  <nones (onsumpti::mp iant Sink which can support up to (20V, 5A) of power
PMG1-CYT111 CYPM1111-40LQXIT <none> * USB bus powered operation.
PMG1-CYT112 CYPMI1211-40LQXIT <none> * KitProg3 based programming and debug interface.
PMG1-CYT113 CYPM1311-48LQXI  <nonex» ® Access to the pins of PMG1-50 silicon (CYPM1011-24LQX]) in hardware and support
PMG153DUAL CYPM1322-97BZXIT <none> for BSP, HAL, PDL and Middleware in Modus Toolbox.
PSoC™ 4 BSPs Kit Contents:
PSoC™ 6 BSPs
TRAVEO™ BSPs * EZ-PD CYPM1011-24L0XI based board
Wireless Charging B5Ps * Quick Start Guide
XMC™ BSPs

0 error(s), 3 warningl(s)
Summary:
BSP: PMG1-CYT110

Press "Mext" to select application. v

Mext = Close

Figure 10 Choose the target hardware

5. Inthe Select Application dialog, select Hello World template application, as Figure 11 shows.

6. Inthe Name field, type in a name for the application, such as PMG1_S0_Hello_World. Alternatively, you can
choose to leave the default name.

7. Inthe application(s) Root Path enter the location of workspace where you want to store the application
Firmware.

8. Click Create to create the application.

9. The Project Creator will automatically close once the project is successfully created.
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[£] Select Application - Project Creator 2.10 - [m] X
Settings  Help
Application(s) Root Path: |C:/Users/MTW Browse...
Target IDE: Eclipse IDE for ModusToolbox™
Browse for Application... f "{; = =] I+ .This code example demonstrates
simple UART communication by
[ - | | printing a "Hello World™ message
Templatel Application Mew Application Name New BSP Name on a terminal and blinking an LED
~  Getting Started using Power Delivery
[ Critical Sectien Microcontroller Generation 1
[] Empty App (PMG1) devices.
Hello World  Hello_World 1 APP_PMG1-CY7110 |
] LED Switch Interface For more details, see the README
[ Power Modes on GitHub,
Peripherals
Summary: h
BSP: PMG1-CY7110
Template Application(s): Hello World
Application(s) Root Path: C:/Users/MTW
Press "Create” to create the selected application(s).
b

< Back Close

Figure11 Choose starter application

You have successfully created a new ModusToolbox™ software application for PMG1-S0 MCU. The BSP uses the
CYPM1011-24LQXI device on the CY7110 EZ-PD™ PMG1-S0 Prototyping Kit (PMG1-CY7110).

README.md file will open after the application is created successfully, which contains information about the
template application implementation.

If you are using custom hardware based on PMG1-S0 MCU, or a different PMG1 MCU part number, see the
“Creating/edit BSP” section in the ModusToolbox™ user guide (Help > ModusToolbox™ General
Documentation> ModusToolbox™ user guide).

3.3 View and modify the design configuration.
Figure 12 shows the Eclipse IDE Project Explorer interface displaying the structure of the application project.

In the Eclipse IDE for ModusToolbox™ software, a PMG1 MCU application consists of a project to develop code
for the CM0/CMO+ CPU. A project folder consists of various subfolders - each denoting a specific aspect of the
project.

e An application project contains a Makefile which is typically at the root folder. It has instructions on how to
recreate the project. There can be more than one project in an application; each dependent project usually
resides within its own folder within the application folder and contains its own Makefile.

e The build folder contains all the artifacts resulting from the make build of the project. The output files are
organized by target BSPs.
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{1 Project Explorer 22 45 Debug Registers Peripherals
v 1= Hello_World
=) Includes
& bsps
[_& buid]
& deps
& images
app-mk
cmsis.mtb
core-lib.mtb
core-make.mtb
mtb.mk
mtb-pdi-cat2.mtb
recipe-make-cat2.mtb
& TARGET_PMG1-CY7110
TARGET_PMG1-CY7111
TARGET_PMG1-CY7112
& TARGET_PMG1-C¥7113
< main.c
LICENSE

Makefile

* README.md

=5 mtb_shared

Figure12 Project Explorer view

e The libs folder contains mtb.mk file which stores the relative paths of the all the libraries required by the
application. The build system uses this file to find all the libraries required by the application.

e 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 is shared between different applications that use the same versions of BSP/library.

3.4 Opening the Device Configurator

The template folder contains target files and has the design.modus file.

1. Click the design.modus file to open the design configuration as defined by the BSP.
2. Click the Device Configurator link in Quick Panel to view and modify the design configuration. See Figure
13.

You can also double-click to open the other design.modus files under the template section to open the
respective configurators or click the corresponding links in Quick Panel.
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e |
ﬂ £ 3
CYPMI111-40L000T i Serial Commanication Block (SCB) 2 (CYBSP_UART) - Parameters a
b b T = | A Name Value 1
Resource Mameis) Personality “ Peripheral Documentation
w Communication Configuration Help Open UART (SCB Documentation
[ Serial Communication Black (SCE) O ~ General
] Serial Communication Block (SCBY 1scb 1 | Com Made Standard
Serial Communication Block (SCB) 2| CYBSP_UART UART-10 ~ Enable LIN Mode ]
[ Serial Communication Block (SC8) 3 7} Baud Rate (bps) 115200
[=] USB-C Power Delivery 0 PD_PORTO |userD-1.0 Onersample g
v Digita Bit Ovder LSE Fiest =
~ Timer, Counter, and FWM (TCPWM) O 7 Data Width & bits
] TCPWM 16-bit Counter 0 Parity None
] TCPWM 16-bit Counter 1 Saop Bits 1bit v
v System Erable Digatal Filter O
[] watchdog Timer (WDT) v Flow Control
Eniable Flow Control [m]
CT5 Polarity Active Low -
RTS Activation Level [

~ Connections

7 Chock & @ 16 bit Divider 1 ok [USED] =
FX & @ P4[11/UART 3 RX/SP1_2 CLK digital_inout (CYESP_DEBUG_LART_RX) [USED]
™ & @ PAIDLUART_2_TH/SPI_2_MISO digital_incut (CYBSP_DEBUG_UART_TX) [USED] ~
Natice List - Device Configurater 410 [ = | v T
Qoeres i owamings [ oTss (1m0 Actual Baud Rate (bys) 115384
Baud Rate Acouracy (%) 0160
Fix Description Logation 7 Clock Frequency GFLOTT kHz
The files wiae last saved with a different version of the 1ools than will be uied to perform code generation on ~ Trigger Level
0 save Last saved with: Configurator Backend 3.0.0 from MocusToalbox 30,0, Curent: Configurator Backend designmodis R FIED) Level 7
310 from ‘MedusToolbax 310
TX FIFQ Level 0
. ~  Multi Processor Mode
Motice Pane 7 Enable Multi Processor Mode [}
Address a
Code Preview 8 x

w only. Tt combimes el

f* BOTE1 This is a pre

Code Preview Pane

.enableLi; e
soversample = 8,

Figure 13 design.modus overview

3. From List of Resources in the Resources Categories tab in Device Configurator, choose from the different
resources available in the device such as peripherals, pins, and clocks.
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 Alias is the
name for the resource, which is used in firmware development. One or more names can be specified by
using a comma to separate them (with no spaces).

4. Inthe Parameters pane, enter the configuration parameters for each enabled resource and the selected
personality.
The Code Preview pane shows the configuration code generated per the configuration parameters
selected. This code is populated in the cycfg_ files in the GeneratedSource folder.
The Notices pane displays the errors, warnings, and information messages arising out of the configuration.
Developer can use API calls provided by PDL to initialize and use the peripheral. See “Configure and enable
the UART peripheral” part in the main.c (Hello World code example) for more information. See Figure 14.
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3.5 Write the firmware

At this point in the development process, you have created an application, with the assistance of a template
application.

e Ifyou are using the PMG1 MCU ‘Hello World’ code example, all the required files are already in the
application. One can alter this application according to their requirement.

e If you want to create your own application from the scratch, choose the "Empty App" available under
“Select Application” and modify the main.c file and device configurator accordingly, to achieve the
required functionality. See Figure 11 for Empty application.

3.5.1 Firmware flow

e Examine the code in the main.c file of the application. For the firmware flowchart, See Figure 14.

e Resource initialization for this example is performed by the CM0 CPU. It configures the system clocks, pins,
clock to peripheral connections, and other platform resources.

e When the CMO CPU is enabled, the clocks and system resources are initialized by the BSP initialization

function. The UART peripheral is configured and enabled. It prints a “Hello World” message on the terminal
emulator. The CPU continuously toggles the LED state with a delay of 500 milliseconds.

Note: Note that the application code uses BSP/middleware functions to execute the intended
functionality.

#include “"cy_pdl.h"
#include “"cybsp.h”

#define LED_DELAY_MS (seeu)
#define CY_ASSERT_FAILED (eu)

int main(void)

cy_rslt_t result;

cy_stc_scb_uart_context_t CYBSP_UART_context;

result = cybsp_init();

if (result Is CY_RSLT_SUCCESS)
CY_ASSERT(CY_ASSERT_FAILED);

}

Cy_sce_uART_Init(CVBSP_U;RT_NN, 8&CYBSP_UART _config, &CYBSP_UART_context);

Cy_SCB_UART_Enable(CYBSP_UART_HuW);

__enable_irq();

Cy_SCB_UART_PutString(CYBSP_UART_HW, “Hello world\r\n");

for(;:)

Cy_GPIO_Inv(CYBSP_FW_LED_PORT, CYBSP_FW_LED_PIN);

Cy_SysLib_Del.y(LED_DEL&Y_MS);

Figure 14 main.c
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Device Initialization

v

Configure and Enable UART
peripheral

v

Send “Hello World”
on to UART terminal

R

Toggle LED State

v

Delay of 500ms

Figure 15 Firmware flowchart

This completes the summary of how the firmware works in the code example.

3.6 Build and program the application
Building the program.

1. Select the application project in the Project Explorer window and click on the Build Application shortcut
under the <application name> group in Quick Panel. It selects the Debug build configuration and
compiles/links all projects that constitute the application.

2. The Console view lists the results of the build operation, as Figure 16 shows.
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L Project Explorer ¥ Debug Registers Peripherals | README.md £ mainc
> Hello_World int main(void)
% mtb_shared {
cy_rslt_t result;
cy_stc_scb_uart_context_t CYBSP_UART_context;
const char string[] = "Hello world\r\n";
result = cybsp_init();
if (result != CY_RSLT_SUCCESS)
{
CY_ASSERT(CY_ASSERT_FAILED);
}
Cy_SCB_UART_Init(CYBSP_UART_HW, &CYBSP_UART config, &CYBSP_UART context);
Cy_SCB_UART_Enable(CYBSP_UART_HW) ;
__enable_irqg();
Cy_SCB_UART_PutString(CYBSP_UART_HW, string);
© Console 2. Problems =;Progress [ Memory &® Terminal
ww Quick Panel Varniables 7 Expressions “e Breakpoints COT Build Console [Hello_World]
Eclipse IDE for S S S B S eSS SO o
™
ModusToolbox Calculating memory consumption: CYPM1011-24LQXI GCC_ARM
Y I | ccrcromcimn o ey e s e e e S e e
- N | Section Name | Address | Size |
ket | .text | oxoeeeee00 | 4332 |
& Se | .ARM.exidx | ©0x000010ec | 8 |
@ se | .copy.table | exeeeo10fa | 12 |
| .zero.table | ©ox0e001100 | 8 |
L | .ramVectors | ox20000000 | 192 |
& Re | .data | ©x200000c0 | s2 |
| .noinit | ox200000f8 | 32 |
~ Hello_World (APP_PMG1-CY7110) | .bss | exzee00118 | 60 |
- | .heap | ex2e000154 | 6828 |
e’ | Gsocee | o |
P T | I
~ Launches Total Internal Flash (Available) 65536
& ] . — Total Internal Flash (Utilized) 4420
O Hello W
K Generate Lau 14:10:45 Build Finished. © errors, © warnings. (took 115.491ms)
~ Tools

Figure 16 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’ and try to build the project again.

Note: You can also use the command line interface (CLI) to build the application. Please refer to
ModusToolbox™ build system section in the ModusToolbox™ user guide. This document can also
be accessed in ModusToolbox™ software via help menu > ModusToolbox™ General
Documentation.
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Programming the device.

Figure 17 for CY7110 EZ-PD™ PMG1-SO0 Prototyping Kit. See the ‘Kit operation’ section in the PMG1 MCU web
page.

' | =|® @&
@ .o BisglEtee " - i E fi
STATUS ().4( SRS gy B v 4 ) N a7 |I'l IHCOH €23
- 2 OO ¢ by e L
)

$ meee/ oooooo-n
= St LR

1. KitProg3 USB Type-C port (J1) 10. CYPM1011-24LQXI (PMG1-S0)

2. KitProg3 status LED (LED1) 13. User switch (SW2)

3. PSoC™5LP controller (U1) 15. 3.3Von-board LDO

4. KitProg3 mode switch (SW1) 16. 10-pin SWD/JTAG header *

5. KitProg3 VBUS LED (LED2) 17. DC_OUT terminal block (J9)

6. KitProg3 header (J3, J4) * 18. Load switch

7. Power selection jumper (J5) 19. PMG1 MCU USB Type-C port (J10)

8. UserLED (LED3)

9. 1/0 headers (J6,J7)* * Footprint only; not populated on the board.

Figure17 Choose CY7110 EZ-PD™ PMG1-SO Prototyping Kit

3. ModusToolbox™ software uses the OpenOCD protocol to program and debug applications on PMG1 MCU
devices.

If you are using a PMG1 MCU Prototyping Kit with a built-in programmer (KitProg3), follow steps 4 and 2.

If you are developing on your own hardware, you may need a hardware programmer/debugger; for example, an
Infineon CY8CKIT-005 MiniProg4.

4. Make the following hardware connections on the prototyping kit:
c) Connect a Type-C cable from the J1 (KitProg3 USB Type-C port) connector on the kit to the host.
d) Connect the J5 (power selection jumper) pins 2 and 3 for programming mode.

Note: Device can also be programmed by connecting J5 (power selection jumper) pins 1 and 2 for
operation mode and connecting both Type-C cables J1 and J10 to the host and power supply
respectively.

5. Program the board:
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a) In ModusToolbox™ software, select the application project in Project Explorer.
b) In Quick Panel, click <Application Name> Program (KitProg3_MiniProg4) as shown in Figure 18.

The IDE will select and run the appropriate run configuration. Note that this step will also perform a build if
any files have been modified since the last build.

Project Explorer t Debug Registers Peripherals
- [Ersio wora |

& Binaries

= Includes
bsps

w=> baild
deps
images
libs

& templates

< maing
LMWCEMSE
Makefile

= README.md

w 5 mtb_shared

= CINGas
core-lib

& core-make
mib-pdi-cat2
recipe-make-cat2

o Quick Panel = Variables “ Expressions ®e Breakpoints
Eclipse IDE for
ModusToolbox™

= Start
. Mew A

B i
F

\:-'

&

.x_. Bl

- Hella Ward (APP PMG1-CYT110)
%: 1]

& Clean Api

= Launches
1 W § iy (Kt 4
IU , i Mt 33_M 3 I

R Genera

Figure 18 Programming an application to a device

6. The Console view lists the results of the programming operation, as Figure 19 shows.
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O Console # (£ Problems 0 Memory & News X BpeEE tOryOr =0
<terminated> PMG1_S0_Hello_ World Program (KitProg3_MiniProgd) [GDB Open0OCD Debugging] openocd.exe (Terminated 16-Feb-2021, 3:21:30 PM)
[ 28%] [##wnas 1 [ Programming ] ~
[ 41%] [#Hessssniiaas ] [ Programming ]
[ 62%] [HeswudadnadRatdTres ] [ Programming ]
[ 83%] [ ] [ Programming ]
[188%] [ 1 [ Programming ]

wrote 5584 bytes from file C:/Users/MTB/PMGL 56_Hello_World/build/PMG1-CY7116/Debug/mtb-example-pmgl-hello-world.h
** Programming Finished **

** Program operation completed successfully **

cortex_m reset_conTlg sysresetreq

Info : SWD DPIDR @x@bbl1477

Polling target psocd.cpu failed, trying to reexamine

Info : SWD DPIDR &x@bbl1477

Info : psocd.cpu: hardware has 4 breakpoints, 2 watchpoints
shutdown command inwvoked

Info : psocd.dap: powering down debug domain...

LS >

Figure 19 Console - programming results

3.7 Test your design

1. Make the following hardware connections:
a) Connect the J5 (Power Selection Jumper) pins 1 and 2 for operational mode.

b) Connect J6.10 to J3.8 and J6.9 to J3.10 to establish a UART connection between KitProg3 and PMG1-SO0.
Please follow the readme for UART connection with other kits

Note: This step to establish UART connection needs to be executed only for the following older revision of
the kit boards:

e CY7110 board revision 3 or lower
e (Y7111 board revision 2 or lower
e (Y7112 board revision 2 or lower
e CY7113 board revision 3 or lower

The kit revision number (600-60xxx-01 Revxx) is marked on the silkscreen of the kit board as shown in Figure 20:

4

» 4,

[g" U‘Lg €IL (b

e C20¢,4d
1-24L0X1

2 10 [Free
vvs:l.l Illll vausTnv: C

600-60598-01 REVOS

ey | ® e @
EXTL0 s 0 (nfineon

PROTOTYPING KIT ca3

1 .
() PMG1 -S5O USB
A AL [P 3 _bonr|§

Figure 20 Identifying PMG1 MCU kit board revision number

c) Connect a Type-C cable from the J1 (KitProg3 USB Type-C port) connector on the kit to the host.
d) Confirm that KitProg3 VBUS LED (LED2) and status LED (LED1) glow in amber color.
2. Open aterminal program and select the KitProg3 COM port as shown in Figure 21.
This application note uses Tera Term as the UART terminal emulator to view the results. You can use any
terminal of your choice to view the output.
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Tera Term: New connection pt
JOTCPIP myhost.example.com
History
22
lelnet
SSH SSHZ
Other
UNSPEC
®/Serial Port:| COM4: KitProg3 USB-UART (COM4) v
Cancel Help

Figure 21 Selecting the KitProg3 COM portin Tera Term

3. Setthe serial port parameters to 8N1 and 115200 baud.

Tera Term: Serial port setup X

o S

Baud rate: 115200

Data: 8 bit Cancel
Parity: none

Stop: 1bit v Help
Flow control: none

Transmit delay

0 msecichar 0 msecfline

Figure22 Configuring the baud rate in Tera Term

4. Connect a Type-C cable from the J10 (PMG1 MCU USB Type-C port) connector to the host.
5. Confirm that "Hello World" is displayed on the UART terminal.

. COM4:115200baud - Tera Term VT O X

| File Edit Setup Control Window Help

Figure 23 “Hello World” in terminal output

6. Confirm that the Power LED (LED4) glows in amber color and User LED (LED3) blinks.
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3.8 Debug the application

Eclipse IDE for ModusToolbox™ software can be used to debug applications. The prototyping kits can be
acquired in debug mode though either of the following three interfaces:

e KitProg3 USB Type-C port
e 10-pin SWD header
e |/O header pins

The kit needs to be configured for operational mode before starting the debug.

3.8.1 Debugging through the KitProg3 interface

Power Selection Jumper
1-2

USB-C
Power
Adapter
(5v-20V)

Figure 24 Debugging through KitProg3

Do the following to debug an application on theCY7110, CY7111, CY7112, and CY7113 Prototyping Kits over
KitProg3 interface from Eclipse IDE for ModusToolbox™ software.

1. Place the jumper shunt on pins 1-2 of the power section jumper (J5) to configure the kit in operational
mode.

2. Connect the USB-PD sink port to the USB PD source to activate on-board LDO, Load switch, and user LED.
Ensure that LED4, which is power LED, glows green.

3. Connect the kit to the host PC through the KitProg3 USB Type-C port (J5).

4. Ensurethat LED1 and LED2 glow in amber color.
LED2, (KitProg3 Power LED) indicates that the KitProg3 module is powered.
LED1, (status LED) indicates the programming/debug mode status and is ON when KitProg3 is powered.

5. Go to the Quick Panel tab. 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.

Alternatively,

1. Place the jumper shunt (J5) on pins 2-3 to enable ModusToolbox™ software to acquire the target (PMG1-S0)
in power cycle mode.
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2. Connectthe USB PD sink port to the USB PD source to activate on-board LDO, Load switch, and user LED.
Ensure that LED4, which is power LED, glows green.

3. Connect the kit to the host PC through programming KitProg3 USB Type-C port.
Ensure that LED1 and LED2 glow in amber color.
LED2, (KitProg3 Power LED), indicates that the KitProg3 module is powered.
LED1, (status LED), indicates the programming/debug mode status and is ON when KitProg3 is powered.
4. Go to Run menu, click on Debug Configurations, as shown in Figure 25.
5. Under GDB OpenOCD Debugging, select <Application name> Attach (KitProg3_MiniProg4) and click
Debug as shown in Figure 26.
This will start a debugging session attaching to a running target without programming or reset. For more
information on debug configurations refer ModusToolbox™ user guide.

& hello_workd - Hello_Worid/main.c - Eclipze IDE for ModusToolbox™ 3.1
e Scarch Project Run

R I N - - -

Regrsters 7, Peripher e
)(void)
Sina
S It result
It b uart context t CYBSP UART context;
build it char string[) "Hello world
deps ShifteFS
mage: CirieF11

cybsp_init();

result 1= CY_RSLT_SUCCESS)

CY_ASSERT(CY_ASSERT_FAILED);

}CB_UART _Init(CYBSP_UART_HW, BCYBSP UART config, SCYBSP_UART context);
J_JCB_UART_Enable(CYBSP_UART_HW) ;

Cy_SCB_UART PutString(CYBSP_UART HW, string);

= Problems =g Progress [) Memory &% Terminal
= Quack Pane Variables Expressions %« Breakponts ole [Helio_ World!

Eclipse IDE for

ModusToolbox™ Calculating memory consusption: CYPM1811-24LQXI GCC_ARM

- Stant

- | Section Name Address Size |

— | OxO0O0 4332 |

3 | Ox080010ec 8 |

+ | Ox000 4 12 |
| 2x00001100 8 |

o | 0322000000 192 |

'3 | Ox 2000000 52 |
| 0x2000008 32 I

= Hello World (APP PMG1-CYT110] | Ox20000118 60 |
| .heap Ox20000154 6828 |

< | .stack 0x20001c00 1024 |

e

« Launch tal Internal Flash (Available) 534

" Total Internal Flash (Utilized) 4420

o

S 14:10:45 Build Finished. @ errors, @ warnings. (took 11s.491ms)

Tool
. N .
Figure 25 Selecting Debug configurations from the Run menu
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k44 Debug Configurations (m]

Create, and run configurati 5\
s N Name:| PMG1S0_Hello_World Attach (KitProg3_MiniProg4)
fype ‘Rer ot Main - Debugger # Startup ' Source T Common % SVD Path
7 GDB Hardware Debugging 1
& Project:
v 1 GDB OpenOCD Debugging
LE.PMG1S0 Hello World Attach (KitProg3 MiniProgd] | | PMG1S0_Hello World Browse...
& PMG150_Hello_World Debug (KitProg3_MiniProgd) | C/C++ Application:
T PMG150_Hello_World Erase (KitProg3_MiniProg4) $icy_prj_path)/build/PMG1-CY7110/Debug/mtb-example-pmg 1 -hello-world.elf
T PMG1S0_Hello_World Program (KitProg3_MiniProgd = =
% GDB PyOCD Debugging Variables. Search Project. Browse...
) GDB SEGGER J-Link Debugging Build (if required) before launching
% Launch Group Build Configuration: Select Automatically
Enable auto build Disable auto build
®) Use workspace settings Configure Workspace Setting:
< >
Filter matched 13 of 17 items 2

Figure 26 Selecting Debug Attach and starting a debug session

On successful completion of compilation, build, and debug launch, ModusToolbox™ software acquires the kit in
debug mode.

3.8.2 Debug through the 10-pin SWD header

......

Power Selection Jumper

Figure 27 Debugging through the 10-pin SWD header

Figure 27 shows the setup for debugging prototyping kits through 10-pin SWD connector. The procedure to use
Eclipse IDE for ModusToolbox™ software is the same as that of the KitProg3 interface. Follow steps 4 to 5 listed
in Debugging through the KitProg3 interface.

3.9 Add middleware

The initialization of the middleware will be done in the main.c code.

1. Inthe Quick Panel, click on the Library Manager link.
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2. Inthe subsequent dialog, select the Add Library tab.
3. Under Core, Middleware, Peripheral and Utilities, select and enable the required middleware.
4. Click Ok and Update as shown in Figure 28.

The files necessary to use the middleware are added in the mtb_shared folder.

s
k4 Add Library - Library Manager 2.10 X
Application Directory: Mannek 1/Dod  Target Project: | Hello_World v
7 5 ® | pdstack
Name > A
v BSPs Name Version USB Power-Delivery Stack comprehending Type-C connection
detection, PD protocol layer and Policy Engine.

O APP_PMG1-CYT110 X ;°;Zleware ; . ” A

-~ K

® APP_PMG1- ) e

_PMG1-CY7111 (ACTIVE) [ block-storage 1.0.0 release Version details: 3.20.0 release

v Hello_World Libraries

gy [] emsis-dsp 1.10.1 Release

s [ dfu 5.1.0 release
[[] emeeprom 2.20.0 release

core-make

smitb-pdi-cat2 D hpi 1.0.0 release

ek ks ca2 '_] littlefs 240 Release
[] matter-thread 1.0.0 release
[] pdaitmode 1.0.0 release
(] pdstack 3200 release
] pdutils 1.20.0 release
[] pmg-app-common  1.0.0 release
sd 1.1.1 release
[] sci-mtb-integration  1.1.2 release
[[] sensor-dsp 1.0.0 release

[[] xensiv-radar-gestures 0.5.0 release
[[] xensiv-radar-presence 1.0.0 release

Add BSP Add Library Peripheral

Utilities

Starting to refresh dependencies for project ‘'m
Refreshed all dependencies for project 'mtb-e Cancel

0 error(s), 6 waming(s)

Successfully acquired the information. j
Figure 28 Add middleware
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4 USB-PD sink example

A code example for USB-PD sink is available in the Select New Application option when the required BSP and
“USBPD_Sink” application from the list is selected. See Figure 29.

The PMG1 MCU devices support a USBPD block which integrates the Type-C terminations, comparators, and
Power Delivery Transceiver required to detect the attachment of a partner device and negotiate power
contracts with them.

This application uses the PDStack in an UFP (Upstream Facing Port) - Sink configuration. The PMG1 MCU
devices have a dead-battery Rd termination which ensures that a USB-C source/charger connected to it can
detect the presence of a sink even when the PMG1 MCU device is not powered.

The application tries to keep the PMG1 MCU device in Deep Sleep state where all clocks are disabled and only
limited hardware blocks are enabled, for most of its working time. Interrupts in the USBPD block is configured
to detect any changes that happen while the device is in Sleep state and wakes it up for further processing.

An overvoltage (OV) comparator in the USBPD block is used to detect cases where the power source is
supplying incorrect voltage levels and automatically shut-down the power switches to protect the rest of the
components on the board.

README.md file will be opened after the application is created successfully, which contains information about
the template application implementation.

E Select Application - Project Creator 2.10 - O X
Settings Help
Application(s) Root Path: 'C;,-‘LJsers,-'ManneKrishnafDocu ments/jan24/hello_world Browse...
Target IDE: Eclipse IDE for ModusToolbox™
Browse for Application... y B Bz [F [# |This code example demonstrates
USB-C attach detection and USB
Template Application New Application Name Mew BSP Name | Power Delivery contract negotiation
] pwM LED using Power Delivery
] PWM LED Driver r\-'li(romnlrg.ller Generation 1
[C] sP1 EXTTRG transmit (PMG1) devices.
SP1 Mast
3 SPI SIas . For more details, see the README
0 UART"“eh on GitHub.
echo
[J USB PD sink PPS demo
] USB PD Sink with 16x2 LCD
I [+]{USBPD Sink { USBPD_Sink APP_PMG1-CYT110 I
| USBPD Sink DPS310 12C Sensor
[[] Using UVP and OVP blocks
] VADC EMUX
[] watchdeg Timer
w
Summary: ~
BSP: PMG1-CY7110
Template Application(s): USBPD Sink
Application(s) Root Path: C/Users/Mannekrishna/Documents/jan24/hello_world
Press “Create” to create the selected application(s).
W
< Back Create Close
Figure 29 Selecting USBPD Sink CE
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5 Porting the project across PMG1 MCUs

The project created for one MCU can be ported to work for other MCUs of the PMG1 MCU family. With a
consideration that the feature/functionality/resource we are porting is available in the new MCU. Refer to the
steps below for porting the project across PMG1 MCUs.

1. Open Library Manager from the Quick Link.
2. Do thefollowingin Library Manager:
a) Clickon Add BSP to add new BSP and deselect the current one to remove it and select the BSP which is

the active one. In Figure 30, shows that PMG1-CY7110 is deselected and PMG1-CY7111 is selected. This
means that you are porting the PMG1 MCU ‘Hello World’ code example to PMG1-S1 MCU.

Note: To port the “Hello World” example to a custom hardware, choose the custom BSP that has been
created.

b) Click Update.

W Library Manager 2.10 - O X
Settings Help
Application Directory: 2rs/ManneKrishna/Documents/jan24/hello_world/Hello_World Browse...
Enter filter text = I
Na'r'\ne Update Available Remove
~ BSPs
() APP_PMG1-CYT110 Py

® APP_PMG1-CY7111 (ACTIVE) |
~  Hello_World Libraries

cmsis

core-lib
core-make
mtb-pdl-cat2
recipe-make-cat2

Add B5P Add Library

Changelog for project "Hello_World":
Active BSP changed to APP_PMG1-CY7111
PMG1-CY7111 version release-v3.1.0 added (APP_PMG1-CY7111)

Click "Update” to commit the changes v

Update Close

Figure 30 Porting a project to a different BSP
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3. Inthe Makefile, the target name gets updated to the new BSP selected in previous step. See Figure 31.

. Project Explorer % Debug Registers Peripherals
v &5 Hello_World
& Binaries

README.md £ mainc Makefile

s Includes

& bsps

& build

& deps
images

# and update regenerate
TARGET=APP_PMG1-CY7111)

Al 4w u w

@ libs
@ templates

mainc
library-manager.log
LICENSE
Makefile

® README.md
v &5 mtb_shared

APPNAME=mtb-example-pmgl-hello-world

= cmsis
& core-lib

TR EEEE

& core-make YOJL(hAi?r(»(( ARM ‘
@& mtb-pdi-cat2 =
recipe-make-cat2 H
build with mi

# Release build with full

© Console |%. Problems = Progress [0 Memory &% Terminal
sl Quick Panel Variables %7 Expressions “e Breakpoints " © DT Build Console [Hello_World]}
Eclipse IDE for D ——
™
ModusToolbox Calculating memory consumption: CYPM1011-24LQXI GCC_ARM
I B oo iiiieiviiaeciieseiGeeEELiaIEaETiEL
- 3 | Section Name | Address | Size |
—— | .text | oxeeceoeee | 4332 |
& se | .ARM.exidx | ©exeeo0leec | 8 |
P <. | .copy.table | oxeooo10fa | 12 |
| .zero.table | ©oxeco01100 | 8 |
€1 | .ramVectors | ex20000000 | 192 |
% | .data | ©ex200000c0 | 52 |
| .noinit | ©ex2e0000f8 | 32 |
~ Hello_World (APP_PMG1-CY7111) | .bss | ox2e000118 | 60 |
: | .heap | ©x20000154 | 6828 |
& 8uild Applicatic | .stack | exze001ce0 | 1024 |
& Clean Application | eeeeeeeeceeceeseseeeeeeeeceeeseeeeeeeeeeeeeee e
= Launches Total Internal Flash (Available) 65536
& Total Internal Flash (Utilized) 4420
Q enerate Launches for He = =34 52 <
14:10:45 Build Finished. @ errors, ® warnings. (took 11s.491ms)
~ Tools

Figure31 Edit the target name

4. Do the following in Quick Panel:
a) Click Generate Launches for <project name>. See Figure 32.
b) Click Refresh Quick Panel.
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{a Quick Panel (- Variables & Expressions “ Breakpoints
Eclipse IDE for
ModusToolbox™

~ Start

~ Hello_World (APP_PMG1-CY7111)
& Build Applicatior

¥ Clean Applicatior

~ Launches

w Library Manager 2.10

Figure 32 Regenerate launch configurations

Now, Device Configurator is updated to the new BSP, as shown in Figure 33.

Serlal Communication Block (SCB) 2 (CYBSP_UART) - Parameters
Peripherals  Pins  System Peripheral-Clocks

oozrvors |, 0Warnings D 0 Tasks 0\ Info

Fix Description

(i ] save. Last saved with: ‘Configurator Backend 3.0.0° from ' 3.00 Current: 'C

Location

The file was last saved with a different version of the tools than will be used to perform code generation on

3.100° from ‘ModusToolbox 3.1.0°,

Backend design.modus

Ready

TES A @D |Name Value
Resource Name(s) Personality Parity None
v Communication Stop Bits 1bit v
[[] Serial Communication Block (SCB8) 0 7) Enable Digital Filter O
[] Serial Communication Block (SCB) 1 v Flow Control
[] Serial Communication Block (SCB) 2| CYBSP_UART UART-10 ~ ) Enable Flow Control O
[[) Serial Communication Block (SCB) 3 CTS Polarity Active Low v
[] USB-C Power Delivery 0 [Gopao | ) RTS Polarity Active Low >
v Digital ) RTS Activation Level 7
v Timer, Counter, and PWM (TCPWM) 0 v Connections
(] TCPWM 16-bit Counter 0 D Clock & @ 8bit Divider 0 clk (UART_Clock) [USED)
(] TCPWM 16-bit Counter 1 RX & @ P4[1)/UART_2_RX/SPI_2_CLK digital_inout (CYBSP_UART_RX) [USED]
v System ™ & @ P4[0J/UART_2 TX/SPI2 MISO digital_jnout (CYBSP_UART_TX) [USED]
[ Watchdog Timer (WDT) « Actual Bovd Rote
D Actual Baud Rate (bps) 115384
2} Baud Rate Accuracy (%) 0.160
Clock Frequency 1.846154 MHz
v Trigger Level
) RX FIFO Level 7
) TX FIFO Level 7
v Multi Processor Mode )
2) Enable Muiti Processor Mode m]
Notice List - Device Configurator 4.10 n Address 0
) Mask 255

Accept Matching Address in RX FIFO[]

v Advanced
Drop on Frame Error
?) Drop on Parity Error
Break Signal Bits
) Store Config in Flash
APl Mode
) API Mode

<

Code Preview Serial Communication Block (SCB) 2 (CYBSP_UART) - Parameters

O
O
1"

%]

High Level

Figure 33 Device Configurator with new BSP

5. Continue with rest of the development steps from build, program, and to test the project.
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Summary

6 Summary

This application note explores the capabilities of the EZ-PD™ PMG1 (Power Delivery Microcontroller Gen1l)
family of high-voltage MCU with USB-C PD and helps you to get started with your first project with PMG1 MCU in
Eclipse IDE for ModusToolbox™ software.
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Acronyms and abbreviations

Acronym Expansion

AC Apple Charging

AES advanced encryption standard

AFC adaptive fast charging

BC battery charging

CDM charged device model

CRC cyclic redundancy check

HBM human body model

OCP overcurrent protection

OvVP overvoltage protection

ovT overvoltage tolerant

PRNG pseudo random number generation

RCP reverse current protection. Supported in source
configuration only.

SCP short-circuit protection. Supported in source
configuration only.

SHA secure hash algorithm

TRNG true random number generation

UvpP undervoltage protection
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Glossary

This section lists the most commonly used terms that you might encounter while working with 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.

KitProg3: The KitProg3 is an onboard programmer/debugger with USB-12C and USB-UART bridge functionality.
The KitProg3 is integrated onto most PMG1 MCU kits.

MiniProg3/MiniProg4: The Program and Debug Kit. This is helpful in programming or debugging the MCU,
when you are developing your own hardware or KitProg3 is not working.

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 personalities.

Middleware: Middleware is a set of firmware modules that provide specific capabilities to an application. This
provides high level software interfaces to device features (e.g., PDStack).

ModusToolbox™ software: An Eclipse-based embedded design platform for developers that provides a single,
coherent, and familiar design experience combining the driver libraries, middleware and consumes lowest
power, and helps 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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