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CY7110/CY7111/CY7112EZ-PD™ PMG1
prototyping kit guide

About this document

Scope and purpose

This document is a common user guide for the EZ-PD™ power delivery microcontroller Genl (PMG1)
prototyping kits. These kits enable development of USB PD sink applications using the EZ-PD™ PMG1
microcontrollers. You can refer to the relevant sections based on your requirement:

e Introduction - Provides basic information on the kits, the kit structure, and software information

e EZ-PD™ PMG1 software tools - Explains ModusToolbox™ software and CYPRESS™ programmer

e EZ-PD™ PMG1 prototyping kit system design - Explains the kit architecture and system design details
e Kit operation - Describes the procedure to operate the kit for USB PD sink application

e Application development on CY711X kits using ModusToolbox™ software - Explains the code examples,
procedure to build, download and debug applications

Intended audience

The document is intended for users of EZ-PD™ PMGL1 prototyping kits (CY7110, CY7111, CY7112).
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Introduction

1 Introduction

EZ-PD™ PMGL1 is a family of high-voltage power delivery microcontrollers. These microcontrollers include Arm®
Cortex®-M0 CPU, USB Power Delivery (PD) controller and configurable analog and digital peripherals. EZ-PD™
PMGL is targeted for any embedded systems that provide/consume power to/from a high-voltage USB Type-C
port and need a microcontroller to control the actions and features of a product.

Table 1 provides details of the kits and the associated microcontrollers.

Table 1 EZ-PD™ PMG1 prototyping kits

Kit name PMG1 microcontroller type PMG1 microcontroller MPN
CY7110 EZ-PD™ PMG1-SO0 PMG1-S0 CYPM1011-24LQXI

prototyping kit

CY7111EZ-PD™ PMG1-S1 PMG1-S1 CYPM1111-40LQXI

prototyping kit

CY7112 EZ-PD™ PMG1-S2 PMG1-S2 CYPM1211-40LQXI

prototyping kit

See the device datasheets [4] to understand and compare the various features supported by the EZ-PD™ PMG1
controllers.

The EZ-PD™ PMGL1 prototyping kits support the following key features:

e Support for single-port USB PD 3.0 sink role (UFP)

e USB bus-powered operation

e Compatible with the example projects implemented in ModusToolbox™ software

e Onboard KitProg3 programming and debugging module

e 100 W (20V/5A) power handling capability

o Standard bread board compatible design

e Snap-away design to separate KitProg3 and EZ-PD™ PMG1 microcontroller board

e Onboard 3. 3-V regulator

e Optional 10-pin standard SWD interface for MiniProg4 or third-party programmer/debugger module
e Firmware-controlled LED and user switch

e |/O Headers

For a summary of the different MCUs available in the PMG1 product line, visit the webpage.

The PMG1 MCU based projects are developed using the ModusToolbox™ development tool. ModusToolbox™ is

a set of multi-platform development tools and a comprehensive suite of GitHub-hosted firmware libraries. If
you are new to ModusToolbox™, see the documentation on the ModusToolbox™ software environment home

page.

If you are new to PMG1 MCUs, see the application note [5], to learn about the PMG1 microcontroller family.

User Guide 30f50 002-32601 Rev.*™
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1.1 Kit contents
CY711x prototyping kits contain the following:

e CY711x EZ-PD™ PMG1-SX prototyping kit
e Quick start guide

Note: CY711x terminology is used to refer all EZ-PD™ PMG1 kits in this document. Explicit kit MPN will be
used to highlight the kit-specific features wherever required.

Following items may be required for developing applications with USB PD sink capability using CY711x kits.
Note that these are not included in the kit.

e USB PD 3.0-compliant USB Type-C power adapter (for example, Apple 30 W USB-C power adapter)

e USBPD 3.0-compliant Type-C cable compatible with the USB-C power adapter

e Through-hole connectors for I/O header and KitProg3 header (2.54-mm pitch)

e Jumperwires

1.2 Downloading kit documents and hardware design files

The documents and the hardware design files for each of the CY711x kit can be downloaded from the respective
kit webpages [3]. The documents include quick start guide, kit guide (this document) and release notes. The
hardware design files include schematic, BoM, and layout files.
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1.3 Board details

This section lists the key interfaces of CY711x boards.
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Figure 1 CY7110 EZ-PD™ PMG1-SO0 prototyping kit
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Figure 2 CY7111 EZ-PD™ PMG1-S1 prototyping kit
1
2
Figure 3 CY7112 EZ-PD™ PMG1-S2 prototyping kit
1. KitProg3 USB Type-C port (J1)
2. KitProg3 status LED (LED1)
3. PSoC™5LP controller (U1)
4. KitProg3 mode switch (SW1)
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KitProg3 headers (J3, J4)*
I/O headers (J6, J7)!
User LED (LED3)

EZ-PD™ PMG1 microcontroller (CYPM1011-24LQXI in CY7110, CYPM1111-40LQXIin CY7111, and CYPM1211-
40LQXIin CY7112)

9. 10-pin SWD/JTAG header*
10. PMG1 USB PD sink port (J10)
11. Load switch

12. DC_OUT terminal block (J9)
13. Reset switch (SW3)

14.3.3-V on-board LDO

15. User switch (SW2)

16. Power selection jumper (J5)
17. KitProg3 VBUS LED (LED2)

© N U

1.3.1 Kit features

The PMG1 prototyping kit features MCUs from the PMG1 high-voltage USB-PD microcontroller family. The
following are the features of the prototyping kit:

e The prototyping kit is powered through the PMG1 USB PD sink port and the MCU is powered directly from
the port. The USB-PD 3.0 connector is capable of supporting PD contracts up to 20 V/5 A (100 W).

e The prototyping kit connects to a PC through the KitProg3 Type-C port (J1) for firmware programming and
debugging. The kit has a KitProg3 on-board programmer and debugger interface with USB-to-12C/UART
bridge functionality.

e The power selection jumper (J5) switches the mode of operation between programming and kit operation.

e Anoption for adding a 10-pin SWD header is integrated in the board design for connecting programming or
debugging modules such as MiniProg4.

e Fouron-board LEDs—see Table 2.

Table 2 Prototyping kit LEDs

LED Color Description

KitProg3 status LED (LED1) Amber This LED indicates the programming mode and status. The LED
functions only when the KitProg3 Type-C port is connected to a
PC. See the KitProg3 user guide [6] for details.

KitProg3 power LED (LED2) Amber This LED turns ON when the kit is powered through KitProg3
Type-C port, and indicates that the PSoC™ 5LP device is powered.

User LED (LED3) Green This is a firmware-driven LED. The kit must be powered though the
USB-PD Type-C port to use this LED.

Power LED (LED4) Green This LED indicates that the board is powered via the USB-PD
Type-C port. The LED is connected to the output of the on-board
3.3-VLDO.

e There are two switches on the CY7110 kit and three switches on the CY7111/CY7112 kits. See Table 3 for the
details.

! Footprint only, not populated on the board.
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Table3 Prototyping kit - switches

Switch Description

KitProg3 mode switch (SW1) | Mode switch required to enter the KitProg3 into bootloader mode. See the
KitProg3 user guide [6] for details.

User switch (SW2) This button can be used to provide an input to the PMG1 MCU. This button
pulls the pin to ground, by default.
Reset switch (SW3)? This button is used to reset the PMG1 MCU. It connects the PMG1 MCU reset

(XRES) pin to ground.

e DC_OUT terminal block to connect the output of the load switch to an external circuit through wires. The
Type-C contract voltage is available in the DC_OUT terminal block when successful PD contract is
established.

e Onboard LDO regulates the Type-C voltage to 3.3V and powers the user LED. This is available as a power
output to power external modules if required.

e All GPIOs and alternate power supply pins are routed to I/O headers placed on both sides of the prototyping
kit. The headers are compatible with 2.54-mm standard breadboard to extend the kit functionality. Table 4
lists the pins count of I/O headers in all PMG1 kits.

Table 4 1/0 header pin count
Kit MPN Number of 1/0 header pins
CY7110 15+15
Cy7111 18+18
CY7112 18+18
1.3.2 Power selection jumper

Power selection jumper (J5) is a three-pin selection header used to switch between the operational mode and
the programming mode.

VBUS TYPE-C
/VCC_IN

VIN

=
g

15y

Figure 4 Power selection jumper

2 Not applicable for the CY7110 prototyping kit because the EZ-PD™ PMG1-S0 MCU does not support XRES.
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Table 5 Power selection jumpers
Jumper shunt Mode Description
position
1-2 Operational mode Kitis powered from the PMG1 USB PD sink port. The
jumper should be in this position for normal kit
operation.
2-3 Programming mode Kit is powered through KitProg3 USB Type-C port. The
jumper should be in this position to update the PMG1
MCU firmware.
1.3.3 Prototyping kit pinout

PMG1 family kits have two 1/0 headers, J6 and J7, placed on either side of the prototyping kit.

H usl 5
PM1011-24L0K1, 28
; s N
vsil YPE ..
4 600-60598-01 REV

g | 1] g

. 2 G
¥ : "
[ .
< ‘ - N 6
eum B X v
STATUS C3'RALLCER 10753 90 Ja @Y ; 2-PD PMGI SO lnf|
ST T 15 vee_IN@'ZPH ROTOTYPING KIT
see. I ,

J2
1
L C L O L L R B0 I L L N

Figure 5 CY7110 prototyping kit - 1/0 header
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Table 6 CY7110 MCU 1/0 header pinout

CY7110| CY7110 PMG1-SO | Primary function Secondary function | Connection details

pin pin name | pin

J6

1 3v3 - 3.3Vregulatoroutput |- Connected to the output

of the on-board LDO

2 NC - - - Not connected

3 GND - - - Ground

4 ccl 15 CClsignal - -

5 cc2 14 CC2 signal - -

6 LED3_IN |10 User LED external P2.1 (GPIO) Connected to LED3 and
input. LED3 is driven by P2.1 pin through a 0-ohm
firmware, by default. resistor
Use this pin to drive it
externally.

7 SW2_IN 9 User switch output. P2.0 (GPIO) Connected to SW2 and
SW2 is input to this P2.0 pin through a 0-ohm
PMG1 device. This pin resistor.
can be used to read
switch status
externally.

P2.1 10 User LED controlinput | P2.1 (GPIO) -
9 P1.3 6 UART-Rx P1.3 (GPIO) See KitProg3 (PSoC™
5LP) for establishing
UART connection
10 P1.2 5 UART-Tx P1.2 (GPIO) between the MCU and
KitProg3

11 CTRLO 3 VBUS-FET CONTROL-0 |- Default PFET control

signal

12 CTRL1 4 VBUS-FET CONTROL-1 |- Optional PFET control

signal

13 NC - - - -

14 GND - - - -

15 NC - - - -

J7

1 VDDD_IN |23 Alternate VDDD input - Connected through the
pin non-populated

resistor/diode

2 NC - - - -

3 GND - - - -

4 DP 17 USB DP signal P3.0 (GPIO) -

5 DM 16 USB DM signal P3.1 (GPIO) -

6 P2.3 13 12C SCL signal P2.3 (GPIO) Connected to KitProg3

7 P2.2 12 12C SDA signal P2.2 (GPIO) for USB-to-12C bridge

User Guide 9 of 50 002-32601 Rev.**
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CY7110| CY7110 PMG1-S0 | Primary function Secondary function | Connection details
pin pin name | pin
8 P2.0 9 User switch SW2 input | P2.0 (GPIO) -
9 PO.1 8 SWD clock P0.1 (GPIO) -
10 P0.0 7 SWD data P0.0 (GPIO) -
11 P1.0 1 GPIO - -
12 P1.1 2 GPIO - -
13 NC - - - -
14 GND - - - -
15 NC - - - -
;V5|I;;;ZI“ILI]“‘IJ05 VBUS_TYPE-C ,
llC|aa J 9600~50'5?9—01 Rlvi‘vf',
"“s;r;;-w!,llnflneonE
OSSN ERSRRSRR3225S
BAo-mhoboRoRoOR 508
S5 Z
z
Figure 6 CY7111 prototyping kit - 1/0 header
Table 7 CY7111 MCU 1/O header pinout
CY7111| CY7111 pin| PMG1-S1 | Primary function Secondary function | Connection details
pin name pin
J6
1 3v3 3.3V - Connected to the 3.3-Vregulator output
regulator output of the on-
output board LDO
2 VDDIO_IN |32 VDDIO alternate input Connected through the
non-populated
resistor/diode
3 GND - - - -
4 CC1 CClsignal - -
5 cc2 7 CC2signal - -
6 LED3_IN 14 User LED external P2.1 (GPIO) Connected to LED3 and
input. LED3 is driven P2.1 pin through a
by firmware, by 0-ohm resistor
User Guide 10 of 50 002-32601 Rev.**
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CY7111| CY7111 pin| PMG1-S1 | Primary function Secondary function | Connection details
pin name pin
default. Use this pin to
drive it externally.
7 SW2_IN 13 User switch output. P2.0 (GPIO) Connected to SW2 and
SW2is input to the P2.0 pin through a
PMG1 device. This pin 0-ohm resistor
can be used to read
the switch status
externally.
RESET 10 Reset pin -

9 P4.1 30 UART-Rx P4.1 (GPIO) Refer to KitProg3
(PSoC™ 5LP) section for
establishing a UART

10 P4.0 29 UART-Tx P4.0 (GPIO) connection between the
MCU and KitProg3

11 C_CTRL 12 Consumer PFET load - Connected to the load

switch control signal switch

12 P_CTRL 11 Provider PFET load - Connected to the load

switch control signal switch through the non-
populated resistor

13 P1.1 3 GPIO - -

14 P0.0 38 GPIO - -

15 P3.2 21 GPIO - -

16 P1.2 4 GPIO - -

17 GND - - - -

18 NC - - - -

J7

1 VDDD 31 PMG1-S1 Internal LDO | - -

output
2 VCONN_IN |8 VCONN source - Connected through the
external input. By non-populated
default, V5V is left resistor/diode
floating on the device.
GND - - - -
DM_SYS 24 ConnecttoUSB2.0DM | - -
from the host side
5 DP_SYS 23 ConnecttoUSB2.0DP |- -
from the host side

6 P5.1 17 12C SCL signal P5.1 (GPIO) Connected to KitProg3
for USB-to-12C bridge

7 P5.0 16 12C SDA signal P5.0 (GPIO) Connected to KitProg3
for USB-to-12C bridge

P3.1 20 GPIO - -
P1.0 2 SWD clock P1.0 (GPIO) -
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CY7111| CY7111 pin| PMG1-S1 | Primary function Secondary function | Connection details
pin name pin
10 P1.4 6 SWD data P1.4 (GPIO) -
11 P3.0 18 GPIO - -
12 P1.3 5 GPIO - -
13 P2.0 13 User switch SW2 input | P2.0 (GPIO) -
14 P2.1 14 User LED controlinput | P2.1 (GPIO) -
15 P2.2 15 GPIO - -
16 PO.1 39 GPIO - -
17 GND - - - -
18 VSYS 19 Alternate power input | - Connected through the
option-VSYS non-populated
resistor/diode
- S
QD m =
222223332 RASEast,
L REEEREREE R
=
Figure 7 CY7112 prototyping kit - 1/0 header
Table 8 CY7112 MCU /0 header pinout
CY7112| CY7112 pin | PMG1-S2 | Primary function Secondary function | Connection details
pin name pin
J6
1 3v3 3.3-V - Connected to the 3.3-Vregulator output
regulator output of the on-
output board LDO
2 VDDIO_IN |18 VDDIO alternate input | - Connected through the
non-populated
resistor/diode
GND - - - -
cc1 CC1signal - -
cc2 CC2 signal - -
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CY7112 | CY7112 pin| PMG1-S2 | Primary function Secondary function | Connection details

pin name pin

6 LED3_IN 10 User LED external P1.3 (GPIO) Connected to LED3, and
input. LED3 is driven by P1.3 pin through a 0-
firmware, by default. ohm resistor.

Use this pin to drive it
externally.

7 SW2_IN 9 User switch output. P1.2 (GPIO) Connected to SW2, and
SW2 is input to PMG1 P1.2 pin through a 0-
device. This pin can be ohm resistor
used to read the switch
status externally.

RESET 26 Reset pin - -
P1.1 8 UART-Rx P1.1 (GPIO) Refer to KitProg3
(PSoC™ 5LP) section for
10 P1.0 7 UART-Tx P1.0 (GPIO) i(s)tlanbelft?!)ngzgvé:;n e
MCU and KitProg3

11 P3.2 34 GPIO - -

12 P3.3 35 GPIO - -

13 P3.4 36 GPIO - -

14 P3.5 37 GPIO - -

15 P3.6 38 GPIO - -

16 P1.3 10 User LED controlinput | P1.3 (GPIO) -

17 GND - - - -

18 NC - - - -

J7

1 VDDD 17 PMG1-S1 Internal LDO - -
output

2 VCONNL_IN |4 VCONN source external |- Connected through the
input. By default, V5V is non-populated
left floating on the resistor/diode
device.

3 GND - - - -

4 P2.4 23 GPIO - -

5 P2.5 24 GPIO - -

6 P0.1 28 12C SCL signal P0.1 (GPIO) Connected to KitProg3

for USB-to-12C bridge

7 P0.0 27 12C SDA signal P0.0 (GPIO) Connected to KitProg3

for USB-to-12C bridge
P2.6 25 GPIO - -
P2.1 16 SWD clock P2.1 (GPIO) -

10 P2.0 15 SWD data P2.0 (GPIO) -

11 P1.7 14 GPIO - -
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CY7112 | CY7112 pin| PMG1-S2 | Primary function Secondary function | Connection details
pin name pin
12 P1.5 13 GPIO - -
13 P1.4 12 GPIO - -
14 P1.6 11 GPIO - -
15 P1.2 9 User switch SW2 input | P1.2 (GPIO) -
16 NC - - - -
17 GND - - - -
18 VSYS 20 Alternate powerinput |- Connected through the
option-VSYS non-populated
resistor/diode
1.3.4 KitProg3 header

The KitProg3 module is the on-board programming and debug module on the prototyping kit. It also functions
as the USB-to-12C and USB-to-UART bridge.

All the signals from KitProg3 including power, reset, UART, and 12C are routed to the 10-pin header located on
the KitProg3 section of the board (J3). Similarly, the signals from the PMG1 MCU are routed to the 10-pin header
on the PMG1 section of the board (J4).

The signal lines between J3 and J4 are connected on the board except UART. The UART signals (Tx and Rx)
between the KitProg3 and PMG1 MCU can be connected using jumper wires as explained in KitProg3 (PSoC™

5LP).
KP_VBUS
12C_SCL
12C_SDA
UART_RX
UART_TX
Figure 8 KitProg3 header
Table 9 KitProg3 header pinout
Pin # Pin name Description
1 VDDD Target (PMG1) Internal regulator output
2 KP_VBUS KitProg3 VBUS/programming VBUS
3 GND Ground
4 [2C_SCL [2C SCL signal between KitProg3 and PMG1
5 RESET? Reset signal for programming PMG1
6 [2C_SDA 12C SDA signal
7 SWDCLK SWD clock
3 Reset not available on CY7110.
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Pin # Pin name Description
8 UART_RX UART Rx

9 SWDIO SWD data
10 UART_TX UART Tx
1.4 ModusToolbox™ software

ModusToolbox™ software provides various software tools required for the development of PMG1 MCU-based

applications.

ModusToolbox™ software includes a multi-platform Eclipse-based integrated development environment (IDE)
that supports application configuration and development. You can create new projects, exercise example
projects, build, program and debug using the Eclipse-based IDE.

User Guide
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2 EZ-PD™ PMG1 software tools

This section describes the details of ModusToolbox™ software and CYPRESS™ programmer, and the installation
procedure. ModusToolbox™ software provides a complete development platform for developing PMG1 MCU-
based applications. CYPRESS™ programmer is a GUIl-based tool to program PMG1 MCU devices. This is a
programming option in addition to the programming and debugging options available in ModusToolbox™
software.

2.1 Before you begin

The installation of ModusToolbox™ software and other Infineon software require administrator privilege.
However, the privilege is not required to run the software once itis installed. See the installation guide [9] for
the detailed procedure on installing ModusToolbox™ software in different platforms. Before you install the
software, close any other Infineon software or application that are currently running.

2.2 ModusToolbox™ software

ModusToolbox™ software includes various tools required for developing, configuring, building, programming,
and debugging a PMG1 MCU-based application. An Eclipse-based IDE in ModusToolbox™ software supports
application configuration and development. Note that the support for PMG1 is added in ModusToolbox™
software version 2.3 onwards.

[l mtw - Eclipse IDE for ModusTeolbox - ] X
roject Run Window Help

File Edit Navigate
frOv QS - v §lve - Jick Access =

#F Debug : = 0 O & outline

& Quic
Eclipse IDE for

ModusToolbox®

- Start

@ Console =1 [2! Problems [0 Memory =l News
% Refresh Quick Pane! ModusToalbox Console
JLog file(s) for this session are stored at: C:\Users\VIJAYA~1\AppData\Local\Temp\Logs3576096951384492442

Figure 9

User Guide
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2.2.1 Device configurator tool

The Device configurator Tool, another tool available in ModusToolbox™ software, helps you to configure a
hardware block or a middleware library. The configurator is available as a GUl and CLI tool. If you use the
Eclipse IDE provided with ModusToolbox™ software, you can access the Device configurator tool from the IDE
and open the appropriate application details.

C:/Users/VijayakumarA/mtw/PMG1_USBPD_Sink_1/COMPONENT_CUSTOM_DESIGN_MODUS/TARGET_PMG1-CY7110/design.modus - Device Configurator 3.0 — O X
File Edit View Help
Peripherals Pins System Peripheral-Clocks USB-C Power Delivery 0 (PD_PORTOQ) - Parameters @x]
_ Enter filter text... U BB
Enter filter text... FER B
= Name Value =

Resource Name(s) Personality e
~ Communication (7) CLK_SAR & | 8 bit Divider 2 clk [USED]

Serial Communication Block (SCB) 0 scb_0 (2 CLK_SWAP <unassigned>

Serial Communication Block (SCB) 1 scb_1 (2) CLK_REFGEN & |8 bit Divider 3 clk [USED]

/| USB-C Power Delivery 0 PD_PORTO USBPD-1.0 () CLK_FILTER1 & |16 bit Divider 2 clk [USED]
¥ Digital (z) CLK_FILTER2 <unassigned >
b System (3) CLK_BCH_DET <unassigned >
(2) CLK_ISNK & | 16 bit Divider 0 clk [USED]
¥ External Tools
(3 EZ-PD Configurator Launch EZ-PD Configurator
e -
USB-C Power Delivery 0 (PD_PORTOQ) - Parameters Code Preview
Notice List 2]
00 Errors I 0Warnings D 0 Tasks 01 Info
“ |Fix Description Location
Ready
Figure 10 Device configurator

2.2.2 EZ-PD™ configurator tool

EZ-PD™ configurator is another tool in ModusToolbox™ software used to configure USB-PD features in an
application which supports it. You can launch the EZ-PD™ configurator from the device configurator in the IDE.

m Ci/Users/VijayakumarA/mtw/PMG1_USBPD_Sink_1/COMPONENT_CUSTOM_DESIGN_MODUS/TARGET_PMG1-CY... - O X
File View Help

il

~ (CCGx Configuration Port Information
Port Information . F
« PDO Field Value

Manufacturer Vendor ID | 0x4B4
Manufacturer Product ID| 0xF500
Manufacturer Name CYPRESS

Source PDO
Sink PDO
SCEDB Configuration

SKEDB Configuration Port role Sink
Default port role Sink
Current level IA

Cable Discover count  Ox14

-

Notice List B
~ Fix Description Location

Figure 11 EZ-PD™ configurator
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2.3 CYPRESS™ Programmer (CYP)

CYPRESS™ programmer (CYP) is a stand-alone, cross-platform, flash programmer tool. CYP provides a GUI to
program, erase, verify, and read the flash of the target MCU. CYP supports the HEX, SREC, ELF, and BIN
programming file formats.

{8} Cypress Programmer - O x
File View Options Help

=Y D —~
ProbefKt: | MP4 BULK-0CDS078802297400 | platform: [psoc eis2ies = O ] S &
Open Power Connect = Erase Program Resd  Verfy
Settings x
Program Settings
File C+Users/VijayakumarA Downloads/PMGIS1_Sink{Z) hex =
Reset Chip
Verify Regions
External Memary J
Program Security Data ||
Probe Settings
Interface SWD -
Voltage (V) 33 -
Reset Type soft -
Sflash Restrictions | Erase/Program Sfash prohibted -
Log
~
Info : [CyBridge] Start APT initialization
Info : [CyBridge] Hardware initialization complete (569 ms)
Info : Connected - MiniProgd CMSIS-DAP BULK-BCP3078B2237488 Fi Version 2.20.93@ -
T . Calacted Dawice. M4 21iy-afazazeEei’zzice
Press F1 for help Powersd: 3233 mV Not Connected

Figure 12 CYPRESS™ programmer GUI

See the CYPRESS™ programmer user guide [10] for the detailed procedure to download and install CYP.
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3 EZ-PD™ PMG1 prototyping kit system design

The section describes the features supported by the CY711x PMG1 prototyping kits and the hardware design
details.

3.1 Top-level hardware design

POWER SECTION Infineon Parts

10-PIN SWD/ VTARG (3.3V)
JTAG

20V
Protection
Circuit

Power
Cycle Load
Switch**

KP_VBUS_IN

Power EN

VBUS_TYPE-C (21.5V) | >

|
|
|
|
|
|
|
|
VCC_IN No Load Parts I
|
|
|
|
|
|
|
|

KITPROG3

Power EN

KP_VBUS

|
|

|

|

|

|

|

|

|

- |

|

KitProg3 UART 10-pin 10-pin |
(PSoC 5LP) - X |
|

CYPM1011-24LQXI (PMG1-50)/ |

|

|

|

|

|

|

|

|

|

CYPM1111 -40LQXI(PMG1-S1)/

CYPM1211-40LQXI (PMG1-S2) 1°'Fj‘T”ASGWD/

—t

1/0 HEADER

hy o I
N o I
N £ |
I g D+/D- |
: [ © ccijcc2 :
I : i~ VBUS_TYPE-C I
I} Output 5A Load Switch < = |
|| Load I
| Terminal |
| I
|
1 '
I
| : * Not applicable to the CY7110 (PMG1-S0) Prototyping Kit |
: | ** NotApplicable to the CY7111 (PMG1-S1) /CY7112 (PMG1-S2) Prototyping Kit |
| I
____________________________ e e |

Figure 13 CY711x EZ-PD™ PMG1-SX prototyping kit block diagram
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3.2 Power section

3.2.1 Power modes
EZ-PD™ PMG1 kits support two types of powering modes - programming mode and operational mode.

The power selection jumper position decides which power input is connected to the MCU, and selects between
the programming and operation power supply. Short pins 1-2 for operational mode and (VBUS Type-C) and
short 2-3 for programming mode (VIN).

VBUS_TYPE-C VGC_IN VIN
R13 0 OHM R14 0 OHM
No Load No Load

o

Note: Do not remove jumper when powered.

1) Default Jumper position is (1-2) - 20Vinput from Type-C
2) Short (2-3) for Programming

Figure 14 Power selection jumper

3.2.1.1 Programming mode

For programming using the on-board KitProg3, the kit gets powered through the KitProg3 USB Type-C port (J1).
When the programming mode setting is selected, power from the programming connector gets connected to
the VBUS pin of the PMG1 MCU.

3.2.1.2 Operational mode

For normal operation, the prototyping kit gets powered through PMG1 USB PD sink port. This voltage is directly
connected to the VBUS pin via the power selection jumper, and the internal LDO down converts VBUS voltage
to 3.3V for chip operation.

CYT711x prototyping kits support up to 100 W (20 V, 5 A) of the USB PD contract.
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3.2.2 3.3V LDO and power LED

The on-board 3.3V LDO generates 3.3V from the PMG1 USB PD sink port VBUS, and is available as the power
input for the user switch and user LED. This 3.3-V regulated output is available on an I/0 header, and can be
used as a power rail for external components and modules. The on-board 3.3V LDO can source a maximum
current of 400 mA. Power LED glows green when the regulator output is available.

VBUS_TYPE-C 3.3V LDO

VBUS_TYPE-C RED IFX25001MEV33HTSAL s
[RZG 0E us R27  OE
1 3 3.3y
— N\ 11 (IN) Q(OUT I I %
©v) o S |

[a)] [a] I
c19 c20 z z c21 c22
10uF L J—(J.luF © 9 TO,luF TzzuF ava
T T ) )
Power LED

3v3

R28
330E
5%

LED4
GREEN

I||—7|(—\/\/\,———|

Figure 15 On-board 3.3-V LDO and power LED

3.2.3 Overvoltage protection circuit

A MOSFET and Zener diode-based protection circuit is implemented to protect the KitProg3 (PSoC™ 5LP) from
damage due to overvoltage and reverse voltage fault on the programming interface. The maximum rating for
PSoC™ 5LP device is 6 V; the circuit will shut down the supply if the voltage exceeds 6 V.

KP_VBUS_IN KP_VBUS_P
No Load
9 0 OHM
/\/\/\
BSS308PEH6327XTSA1 BSS308PEH6327XTSA1

o L1l % s 131

1% Q2 |2 -

~

1 |_|
= T F'}
; &
'_
x 3
D3 3
% R7
MMSZ5230C-E3-08 % 10K
&
(7]
—— 2] ——
= o =
Figure 16 Overvoltage protection circuit for KitProg3
User Guide 21 of 50 002-32601 Rev.**

2021-06-18



o~ _.
CY7110/CY7111/CY7112 EZ-PD™ PMG1 prototyping kit guide ‘ |n f| neon

EZ-PD™ PMG1 prototyping kit system design

Q2 MOSFET protects the rest of the circuit from reverse voltage by acting as an open switch for reverse
potential. When KP_VBUS_IN is reverse voltage, Q1 will be OFF, its body diode is reverse-biased and Q1 acts as
an open switch. For normal potential, Q1 is a closed path.

Q3is ON during normal operation through R5, and Q2 is OFF. When overvoltage fault occurs, Q2 turns ON and
pulls up the gate of Q3 to Q2’s drain voltage and turns OFF Q3 to prevent overvoltage from reaching the rest of
the circuit. The diode D3 controls the over voltage threshold for the circuit.

3.24 Power cycle load switch (CY7110)

The approach to acquire PMG1-S0 during programming/debugging is different from other PMG1 family devices
because PMG1-S0 does not have a reset pin. Therefore, KitProg3 uses a power cycling approach to acquire the
target in programming/debug mode. It is implemented using a load switch (U2) which is controlled by the
KitProg3 to toggle the power to the PMG1-S0 MCU.

KP_VBUS_P KP_VBUS
u2

1 VIN VOUT =
[m]

3 WON & FLAGB 4
Ly, | FPF2116
] 0.1uF
R50 \/\/\,4'7K KP_PMIC EN
Figure 17 Power cycle load switch
3.2,5 Transient voltage protection diode

The reverse diodes on VTARG (D5) and KitProg3 VBUS (D4) lines protect the power rail from transient voltage
from VBUS (up to 20 V) during power selection jumper switching.

VDDD
No Load
R11 00HM
VTARG A VIN
R12  0OHM
D5
- = ANAA
KP_VBUS_P CMHSH5-4 TR PBFREE
o pp
CMHSH5-4 TR PBFREE

Figure 18 Transient voltage protection diode
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3.3 PMG1 subsystem
3.3.1 PMG1 device

3.3.1.1  PMG1-S0 MCU (CYPM1011-24LQXI)

PMG1-S0 includes 64-KB flash, 8-KB SRAM, 12 GPI0s, a complete Type-C USB-PD transceiver, a pull-down
termination resistor Rp to support sink on the Type-C port, and system-level ESD protection. It is available in a
24-pin QFN package.

See the PMG1-S0 datasheet [4] for detailed functional and electrical details of the device.

3.3.1.2  PMG1-S1 MCU (CYPM1111-40LQXI)

PMG1-S1 includes 128-KB flash, 12-KB SRAM, 17 GPIOs, a complete Type-C USB PD transceiver with all
termination resistors Re, Rp and dead battery Rp. It is available in a 40-pin QFN package.

See the PMG1-S1 datasheet [4] for detailed functional and electrical details of the device.

3.3.1.3 PMG1-S2 MCU (CYPM1211-40LQXI)

PMG1-S2 has 128-KB flash, 8-KB SRAM, 20 GPIOs, full-speed USB device controller, a Crypto engine for
authentication, a 20-V-tolerant regulator, and a pair of FETs to switch a 5-V (VCONN) supply. PMG1-S2 also
integrates two pairs of gate drivers to control external VBUS FETs and system-level ESD protection. PMG1-S2 is
available in a 40-QFN package.

See the PMG1-S2 datasheet [4] for detailed functional and electrical details of the device.

3.3.2 User LED and switch

The user LED (green) is a PMG1 MCU-driven LED (LED3); you can configure the function through firmware.
Table 10 lists the GPIO assigned for LEDs in each kit. The GPIOs need to be driven LOW to turn ON the user LED.

LED3 Py
7 R1\2/\/\330E ‘

GREEN 5%
LED3 IN

Figure 19 User LED
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3.3.3 User switch (SW2)

The user Switch is a tactile push button switch (SW2) on the kit; the functionality of the switch is configurable
through firmware. When the switch is pressed, the GP10O connected to the button is pulled down to ground.

R23
4.7K
No Load
0 OHM

P1.4 R2Q N

SW2_IN

o
2 O—E
——
%) [
=
N

C15

0.1uF —— §
No Load Q
Figure 20 User switch
Table 10 GPIO details for user LEDs and user switches
Kit User LED GPIO User switch GPIO
CY7110 P2.1 P2.0
CY7111 P2.1 P2.0
CY7112 P1.3 P1.2

3.34 10-pin SWD header

The 10-pin SWD/JTAG connector is a programming and debug interface connector. The header is pin-
compatible with all standard 10-pin SWD/JTAG interfaces, and supports Infineon’s MiniProg4 program and
debug kit.

In CY7110, reset signal is left unconnected because the PMG1-S0 device does not have reset pin.

VTARG
J8
SWD_10
1 2 SWD _CLK
c18 3 4
1uF 5 6 H
Y 7 s—X . ESET
No Load 9 10 :<>>R

50MIL KEYED SMD
No Load

Figure 21 10-pin SWD header

3.3.5 MCU 1/0O header

PMG1 kits have two 1/0 headers; all GP10s, PD-specific function signals, regulator output, and other power
signals are routed to these headers. See the pin diagram of the /0 header in each kit explained in Prototyping
kit pinout.
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3.3.6 Reset button

CY7111 PMG1-S1 and CY7112 PMG1-S2 kits have reset buttons to manually reset the device. When the reset
button is pressed, the XRES pin on the device will pull-down to ground and reset the device. The PMG1-S0
device does not have the reset pin; therefore, the CY7110 device does not support manual reset.

VDDIO

R54
4.7K

ORESET
1 <OR
Sw3
c41 O | 434123025826

——0.1uF
No LoadQ

&3

Figure 22 Reset circuit
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34 KitProg3 (PSoC™

5LP)

infineon

An on-board PSoC™ 5LP (CY8C5868LTI-LP039)-based KitProg3 module is used to program and debug the PMG1

microcontroller.

P5LP_VDD
J2

P5LP_VDD

PSoC 5LP based KitProg3

P5LP2 0

PELED T P5LP_VCCD
PSLP: T
B
P

LP2_3

PSoC 5LP Power
KP_VBUS_P P5LP_VDD

R41 QOohm

LP2 4 UART CTS R10 J0QK,

L | T 1
€36 | [1.QuE. =
3 YRES 1 1INo Load I
T EIF}‘COLK = = SAR Bypass
5 i Capacitor =
u £ P
Py
No Load P5LP_VDD
1X5 Header . 51
X—73 zg—X
34 RESET(—— 78X P5LP_SIO_VREF
X—5 7 SWDCLK
5 75 SWDIO
X7 75
a7
9| VBAT CY8C5868LTI-LP039 VDDA 773
XRES 10 42 cs | F
KP_10 1T 2T 1
KP_CLK T2 _gg_xju—x =
P5LPL 2 3 .
P5LP1 4 '
16 3 %
P5LP_VDD X171 35 X P5LP_VDD
PSLP_VDD PSLP_VCCD
USB_V_SENSE Del-Sig Bypass
1 Capacitor
S:;TT,RT;§< VTARG_MEAS P
RXRP DR R38 22E —  c
KP_DM R37 N, 22E 1

Figure 23 PSoC™ 5LP device

The PSoC™ 5LP device interfaces with a PC through a Type-C USB connector (J1), and functions as a bridge
between the PC and PMG1 devices over SWD, 12C, and UART interfaces. The KitProg3 module gets power
through the J1 port, and receives and transmits data between the host PC through D+/D- signals. The
programming/debugging module can access the PMG1 device in programming or debugging mode via the SWD
header. In addition to being an on-board programmer, the KitProg3 functions as an interface for the USB-12C
and USB-UART bridges.

The USB-Serial pins of PSoC™ 5LP are hard-wired to the 12C pins of the PMG1 MCU, and these pins are also
available on the KitProg3 headers (J3 and J4).

The USB-UART bridge functionality can be enabled by connecting the UART lines of KitProg3 to the PMG1 MCU
using external wires. The UART lines from the PMG1 MCU are routed to the MCU 1/0 header (J6) and UART lines
from KitProg3 are connected to the KitProg3 header (J3). Connect J6.10 (PMG1 UART Tx) to J3.8 (KitProg3 UART
Rx) and J6.9 (PMG1 UART Rx) to J3.10 (KitProg3 UART Tx) to establish the UART connection.

34.1 Mode switch

The KitProg3 mode switch in the PMG1 family kit enables the KitProg3 module to enter the bootloader mode.
The bootloader mode is required to update the KitProg3 firmware on PSoC™ 5LP, when the existing firmware is
corrupted or a newer version is available.
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3.4.2

KitProg3 power and stat

us LEDs

(infineon

The KitProg3 power LED (amber) turns ON when the KitProg3 module is supplying power to the target MCU.
The LED will always be ON in a fault-free condition when the kit is powered through the programming

connector.

The status LED (amber) indicates the KitProg3 programming mode and the programming status. See the
KitProg3 user guide [6] for details.

Power LED
2.2K

KP_VBUS_P
R43

LED2 N// AMEEB.I.ELI

P5LP1 4 R40

KitProg3 Status LED

22K LED1 NMEEB.I.E?

Figure 24

3.5

KitProg3 power and status LED

Target voltage measurement

The KitProg3 module is required to monitor the voltage at which the target MCU is working. The measured
target voltage is used as the reference to configure the logic level for communication between the KitProg3 and
the PMG1 device.

3.5.1

Power Enable

Power Enable (Power EN) is a GPIO control signal for driving the power-cycle programming load switch in the
CY7110 PMG1-S0 prototyping kit.

3.6

3.6.1

Load switch

USB-PD sink port

For the power aspects of the USB PD sink Type-C connector on the kit, see Power section. The CC1/CC2 and
D+/D- lines are routed from the Type-C connector to the PMG1 MCU. The USB-PD contract negotiation, charger
detection, and data communication occurs through these signal lines. These signals are susceptible to ESD
events; therefore, additional ESD diodes are added in the traces.

< co1 4 VBUS_TYPE-C
{ cc2 4
p11]| D12
— —
o o
N N
s s DX07S016JA3R1500
& S - BER
o= o= J10 D-
L) b=l
™ ™ NN AN
5 & |2388490 6% L
I EERAS T15 4 a— o
_B6 A7 :
>> 0 n7 ae—1
D+_A6 D+
vaﬁSD 8 8
IIIIZZ N N
"BS555060 g |pe g D8
IMP2 o0 &5
q  GpEeRERE g EX
EEEE s 3
[a] [a]
R33 10 % I
A0
L co2 2200pF
= . . . .
USB_Hold /77 = B B

Figure 25
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The USB PD voltage negotiated with the USB PD source can be measured from the VBUS_TYPE-C test point
(red) located on the PMG1 kit board at any time.

In the CY7111 PMG1-S1 kit, D+ bottom, D+ top, D- bottom, and D- top signals are routed to the device in
separate traces, but in CY7110, and CY7112 kits, the top and bottom D+/D- signals are shorted near the Type-C
connector. In PMG1-S1, there is an internal USB 2.0 analog mux present which routes the system DPLUS and
DMINUS lines to the Type-C top or bottom port based on the CC (Type-C plug) orientation. See the PMG1-S1
datasheet [4] more details.

3.6.2 5-A load switch

PMG1 family kits support 100 W (20 V/5 A) USB-PD contract through the USB-PD sink port. The load switch
supports maximum contract voltage (20 V) and maximum contract current (5 A).

3.6.2.1 P-FET load switch

CY7110 and CY7111 kits have dual-P channel MOSFET as the load switch because the PMG1-S0 and PMG1-S1
devices have integrated PFET gate driver to drive external PFETs. IRF9358 is a dual-P channel MOSFET from
Infineon with maximum voltage and current rating of 30 V (VDSS) and 9.2 A (ID), suitable for the USB-PD power
rating supported in the kits.

5A Load Switch on SO-8 Package vBUs_out
VBUS TYPE-C FET SRC VBUS OUT
mr\-’ ~ (] m{m
Q4 B 1) al &8
L
[Eﬁ hi
c24 TRF9358T RPBF
1 R29 o < .
W | RE2p | 1WF
35V 10K FET _GATE 10K il
R30 No Load No Load
00HM

R32
K [ ccraL L BY

pYAYH { VBUS_C_CTRL 4

Figure 26 P-MOSFET load switch
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3.6.2.2 N-FET load switch

In the EZ-PD™ PMG1-S2 device, the gate drivers can be configured to support both P- and N-type external
power FETs. The gate drivers are configured by default for NFET devices. CY7112 PMG1-S2 kit has an IRF7907
dual N-channel MOSFET from Infineon as the load switch, with maximum voltage and current rating of 30 V
(VDSS) and 9.1 A (ID).

5A Load Switch on SO-8 Package
VBUS TYPE-C VBUS_OUT

=}
Q4| g5 E » O 3
v]‘ | IRF7907TRPBF

RE5 10M R64 oM

R30

ET_CTRLO

L1110 134

0OHM

1.
\

Figure 27 N-MOSFET load switch

3.6.3 DC_OUT terminal block

DC_OUT terminal block (J9) is a screw connector connected to the output of the load switch. The USB-PD
contract established on the PMG1 USB PD sink port is available at the screw terminal when the load switch is
ON; you can then connect it to an external load or circuit.
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4 Kit operation

This section explains the operation, programming, and debugging modes of the kit. It also describes, in detail,
the procedure for programming and debugging the application firmware on the kit.

4.1 USB PD sink operation

The prototyping kit is designed to work as a USB-PD sink and the firmware associated with the USB PD sink
code example supported in ModusToolbox™ software is downloaded in the factory on these kits. These kits
support up to a maximum contract of 20V, 5 A (100 W) on the PMG1 USB PD sink port.

Reading varies between 4.75V to 21.00 V
(USB PD enabled firmware)

Power selection jumper
1-2 (VBUS Type-C)

USB-C

Power
Adapter
(5V-20V)

Figure 28 Prototyping kit in operation mode (USB PD sink-enabled firmware)

The following is the procedure to run the USB PD sink firmware which is loaded in the factory on the CY711X
PMG1 prototyping kits:

1. Putthekitin operational mode by placing a jumper shunt on the power selection jumper (J5) at position 1-2
to select the USB-C power adapter as the power source for the CY711x board.

2. Connect the USB PD sink port (J10) of the CY711x board to the USB-C power adapter using the USB Type-C
cable.

3. Confirm that the power LED (LED4) glows green and the user LED (LED3) blinks green.

4. Measure the DC_OUT voltage by connecting a multimeter to the terminal block (J9). Confirm that the
DC_OUT voltage value is within the 4.75 V—21.00 V range. The actual value is determined by the maximum
voltage which the USB-C power adapter can supply.

5. Remove the multimeter and connect an external load to the terminal block (J9).

Attention: The maximum current that can be consumed by an external load is limited to 5 A by the USB
PD specification. If the load exceeds 5 A, the USB-C power adapter may trigger overcurrent
protection (OCP) and cut off the power supply to the kit. This behavior is dependent on the
implementation of the USB-C power adapter.
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6. If you face any issue while operating the USB PD sink firmware, see the troubleshooting listed in Table 11.

Note: The default USB PD sink firmware can be replaced by new firmware as part of the application
development process. See Application development on CY711X kits using ModusToolbox for
more details.

Table 11 Troubleshooting the Kit
# Issue Possible Cause Troubleshooting Procedure
1 User LED (LED3) does not The kit is not configured Ensure that the jumper shunt on the
blink green for operational mode. power selection jumper (J5) is placed at
position 1-2.
The kit may not be Check whether the application code
running the default USB associated with the firmware
PD sink firmware. downloaded on the kit implements
blinking LED logic.
2 No voltage is observed at the | The firmware downloaded | Check whether the application code
terminal block (J9) on the kit may not associated with the firmware
implement USB PD downloaded on the kit implements the
functionality. USB PD logic.
The USB PD contract may | Check whether the USB-C power
not have been successfully | adapter connected on USB PD sink port
established with the (J10) is compliant to USB PD 3.0
connected USB-C power specification.
adapter.
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5 Application development on CY711X kits using
ModusToolbox™ software
This section explains the code examples available for PMG1 MCUs in ModusToolbox™ software, configurator

tools available to configure the applications, the procedure to download the firmware onto the CY711x boards,
and the procedure to debug the applications.

5.1 Kit code examples

The following kit code examples are available in ModusToolbox™ software to exercise the kit functionality and
as a reference for new application development:

e Hello World: The “Hello World” application is available for all the PMG1 prototyping kits. This code example
demonstrates simple UART communication by printing a "Hello World" message on a terminal and blinking
the User LED (LED3) using the PMG1 MCU.

e USB-PD Sink: This code example demonstrates USB-C attach detection and USB PD contract negotiation
using the PMG1 MCU.

The detailed explanation of the example projects is available in the ModusToolbox™ software.

5.2 Using the kit code example

1. Open Eclipse IDE for ModusToolbox™ software.
2. Navigate to Quick panel and click on New Application option under Start.

el Quick Panel

Eclipse IDE for
ModusToolbox®

~ Start

& New Application

& Search Online for Code Examples
& Search Online for Libraries and BSPs
& Refresh Quick Pane

~ mth_shared

& Build mtb_shared Application

¥ Clean mtb_shared Application

~ Launches

% Generate Launches for mtb_shared

~ Tools

~ Documentation

Figure 29 Creating a new application
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3. Inthe Project Creator window, choose the Board Support Package (BSP) from the list. Note that the PMG1

prototyping kits are listed under PMG1 BSPs. Click Next.

&4 Project Creator 1.30 - Choose Board Support Package (BSP)
Settings Help

E r st [_f Import

Kit Name ~ MCU Connectivity Device

CCG BSPs
CYPM1322-G7BZXIT CYPM1322-8TBZXIT <none>
PMG1-CY7110 CYPM1011-24L0X0 <none>
PMG1-CY7111 CYPM1111-40LOXIT <none>
PMG1-CY7112 CYPM1211-40LOXIT <none>
PMG1-CY7113 CYPM1311-48L0OXI  <none>

P5oC 4 BSPs

P5oC 6 BSPs

WICED Bluetcoth BSPs

¥MC BSPs

L

- PSVP-PSOCAASS develop requires core-make latest-v1.X which i not present in the manifest data.

- PEVP-PSOCAASS develop requirss mib-hal-catl latest-v1.X which is not present in the manifest data.

- PSVP-PSOCAASH develop requires mib-pdl-cat? latest-v1.X which i not present in the manifest data,

- PSVP-PSOCAASH develop requires recipe-make-cat? lstest-v1,.X which is not present in the manifest data,

- PSVP-PSOC4ASH Istest-v1.X requires capsense lstest-v2,X which is not present in the manifest data,

- PSVP-PSOC4AS4 Istest-v1.X requires core-lib latest-v 1. which is not present in the manifest dsta.

- PSVP-PSOC4AS4 lstest-v1.% requires core-make latest-v 1. which i not present in the manifest dsta,

- PSVP-PSOC4AS4 latest-v1.X requires mtb-hal-cat? latest-w1.X which is not present in the manifest data.

- PSVP-PSOC4ASS Istest-v1.X requires mtb-pdl-cat2 lstest-w1.X which is not present in the manifest data.

- PSVP-PSOCAASS Istest-v1.X requires recipe-make-cat? Istest-v1.X which is not prasent in the manifest data.
- PEVP-PSOCAASS relezse-v1.0.0 requires capsense lstest-v2.X which i not present in the manifest data.

- PSVP-PSOCAASS relezse-v1.0.0 requires core-fib lstest-v1.X which is not present in the manifest data,

- PSVP-PSOCAASH release-v 1,00 requires core-mzke latest-v1.2 which is not present in the manifest data,

- PSVP-PSOC4ASH release-v1.00 requires mib-hal-cat? latest-v1.¥ which is not present in the manifest data,
- PSVP-PSOC4ASH release-v 1,000 requires mtb-pdl-cat? lstest-v1.% which is not present in the manifest data,
- DEVE-DEACARSA relascasud N raouines racine-make-st lstactid ¥ uchich i not nrasent in tha manifact data

S

Close

Figure 30 Selecting the BSP
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4. Select the desired example project. Enter the New Application Name. Click Create.

Note: The prototyping kit does not support DRP application.
&4 Project Creator 1.30 - Select Application — [m| *
Settings  Help
Application(s) Rect Path: | C:/Users/Vijzyakumara/mév Erowss...
E Import J'- g":: = | Hello World application for PMG1 devices under ModusToolbox.
Template Application ¥ Mew Application Name

| ¥ PMG1 Hello World PMG1_Hello_World_2
PMG1 USBPD DRP
PMG1 USBPD Sink
PMG153 PD Example
PMG153 SROM Code

Summary:

ESP: PMGL-CY7111

Template Application(s): PMG1 Helle World
Application{s) Roct Path: C:ifUsers/VijzyakumarAfmbw

Press "Create” to creste the selected application(s).

= Back Creste Close

@
Figure 31 Selecting the application

5. 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.

Note: Ensure that the PC is connected to the internet to access the GitHub repository.

See the application note [5] to learn more about the procedure to create new or modify existing applications,
the procedure to configure applications, and the procedure to build applications.

5.3 Programming the kit

This section explains the procedure to program the PMG1 MCU on the prototyping kit using ModusToolbox™
software or CYPRESS™ programmer (CYP).

The prototyping kit can be programmed through any of the following interfaces:

e KitProg3 USB Type-C port
e 10-pin SWD header
e 1/0O header pins
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The kit supports programming and debugging via the KitProg3 interface by default, and SWD connector/IO
headers are not populated by default on the kit.

5.3.1 Programming through the KitProg3 interface

5.3.1.1 Using ModusToolbox™ software

KitProg3is a PSoC™ 5LP-based on-board programming and debugging solution integrated with the PMG1
prototyping kits. You can program and debug the kit without using any separate programming and debug
module. Connect the kit to the laptop or PC using the programming connecter as shown in Figure 32.

KitProg3 supports two modes for acquiring the device for programming/debugging:

e Power Cycle mode: In the CY7110 EZ-PD™ PMG1-S0 prototyping kit, KitProg3 acquires the device by
toggling the target (PMG1-S0) power in a sequence.

o Reset mode: In all other kits, KitProg3 acquires the device by controlling the reset signal to the target MCU
(PMG1 MCU)

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

Power Selection Jumper
2-3 (VIN)

o

S2,

st

Figure 32 Programming through the KitProg3 interface

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

1. Open the Eclipse IDE for ModusToolbox™ software and select the PMG1 project on the host PC. For details,
see the Eclipse IDE for ModusToolbox™ software user guide [8].

2. Connect the power section jumper (J5) to position 2-3 (VIN).

3. Connect the kit to the host PC through KitProg3 USB Type-C port (J1).

4. Ensurethat LED1 and LED2 glow amber. 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.
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5. The Project Explorer on the IDE highlights the current active project as shown in Figure 33. If there are
multiple projects, make sure to select the correct project.

s mtw - Eclipse IDE for ModusToolbox

&§ > PMG1_Hello_World_1
5 > PMG1_Hello_World_s2 [PMG1_Hello_World 52 topic/vnal-v1.0¢

File Edit Source Refactor Navigate Search Project Run Window Help

- o -R~ 5 P EiB O~ U iS
Project Explo.. *1 4% Debug UiRegisters = Peripherals main
% mtb_shared

#include "cy_pdl.h"
#include "cybsp.h"

< >

i Quick Panel

& Ref ck Pane A

+ PMG1_Hello World s2 (PMG1-CY7112)

#define LED_DELAY_MS (500u)
#define CY_ASSERT_FAILED (0u)
© Console
ModusToolbox Console
Log file(s) for this session are stored at: C:\Users\VIJAVA

5 PMG1_Hello_World_s2

# CY_ASSERT_FAILED
°  main(void) : int

Figure 33 Eclipse IDE for

ModusToolbox™ software

6. Go to the Quick Panel tab. Click <Application name> Program (KitProg3_MiniProg4) from the Launches

section.

sl Quick Panel
& Refresh Quick Pane

~ PMG1_Hello_World_s2 (PMG1-CY7112)

% Build PMG1_Hello World_s2 Application

# Clean PMG1_Hello_World_s2 Application
= Launches

i PMG1_Hello_World_s2 Debug (JLink)

i PMG1_Hello_World_s2 Debug (KitProg3_MiniProg4)

© PMG1_Hello_World_s2 Program {JLink)

| [¥] PMG1_Hello_World_s2 Program (KitProg3_MiniProg4)

% Generate Launches for PMG1_Hello_World_s2

~ Tools

=0y brary Manager 1.30

& Device Conf gurator 3.0

&l Device Firmware Update Tool 1.40
& Smart IO Conf gurator 3.0

~ Documentation

2 PMG1-CY7112 RSP
=5 PMG1_Hello_World _s2

Figure 34 Quick panel and programming options
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The Console tab displays the progress of 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.

sl Quick Panel = 8
& Refresh Quick Pane

~ PMG1_Hello_World_s2 (PMG1-CY7112)

% Build PMG1_Hello World_s2 Application

# Clean PMG1_Hello_World_s2 Application

~ Launches

i PMG1_Hello_World_s2 Debug (JLink)

i PMG1_Hello_World_s2 Debug (KitProg3_MiniProg4)

© PMG1_Hello_World_s2 Program {JLink)

| [¥] PMG1_Hello_World_s2 Program (KitProg3_MiniProg4) |

% Generate Launches for PMG1_Hello_World_s2
~ Tools

=0y brary Manager 1.30

& Device Conf gurator 3.0

&l Device Firmware Update Tool 1.40

& Smart IO Conf gurator 3.0

~ Documentation

2 PMG1-0Y7112 BSP v
=5 PMG1_Hello_World_s2

Figure 35 Output console for build and program

5.3.1.2 Using CYPRESS™ programmer (CYP)

CYP v4.0 or higher supports programming of the PMG1 prototyping kits and PMG1 devices. Do the following to
program the prototyping kit using the KitProg3 interface from the CYP.

1. Connect the power section jumper (J5) to position 2-3 (VIN).

2. Connect the prototyping kit to the host PC through the KitProg3 connector. See Figure 32 for the setup.
3. Launch CYP. See the user guide [10] for the detailed procedure to download and install CYP.
4

From the Probe/Kits drop-down list, select the connected prototyping kit. Based on the selection, Platform
will display PMG1 and the Log panel will display the selected device/kit/probe name.

[5] Cypress Programmer — a %
File View Options Help

=] f] —
Probe/iGt: | None ~ | Piatfarm: | None j = 7

Open CYECPROTO-063-BLE-1B2205CE0D020400 ~ Power Connect Erase Program Read Verify

CYECPROTO-06451-SE-1B2205CE0D020400

Settings CYECPROTO-064B053-1B2205CED0020400 X

| CYSCPROTO-04B051-BLE- 1B2205CE0N20400

Program Settings | CYSCKIT-145- 1B2205CE00020400

CYSCKIT-06254- 182205CED0020400

File CYSCKIT-0455-182205CE0D020400 fe/PMG1-51/HelloWorld.hex E
CY7111-1B2205CEDODZ0400

Reset Chip | &v7115-1e220scE0002090

CY7113-1B2205CED0020400 hd

Probe Settings

Leg

Info : [CyBridge] Start API initialization
Info : [CyBridge] Hardware initialization complete 768 ms
Info : Connected - KitProg3 CMSIS-DAP BULK-1B2285CE@@828488 FiW Version 2.20.981

pesriforhelp e Mot Connected

Figure 36 Selecting the probe/kits
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5. Click Open to load the programming file. In the Open Programming File dialog, browse to the location of the
HEX, SREC, ELF, or BIN file to be loaded. Select the file and click Open.

=] '] [N
robe/Kit: | CY7111-182205CE00020400 = | Platform: | PMGL ] = j
Open Powsr  Connect | Ersse Program  Read  Verfy
‘Settings

Figure 37 Loading the programming file

6. Click Connect. The CYP connects to target board and the Erase, Program, Read, and Verify options appear.

{3 Cypress Programmer
File View Options Help

ProbefiGt: | CY7111-18220 Piatform: | PMGL @ E% \fﬁ Q 03

Open Powsr Disconnect | Erase  Program  Resd  Verfy

Figure 38 Displaying the firmware options

7. Click Program to initiate firmware update. The message Device Programmed successfully appears on the
bottom left once the programming is completed.

[ Cypress Programmer - O x

Eile View Options Help

N B B
Probe/It: | CY7111-18220 Platform: | BMG1 : = ]
E

Open Power Disconnect | Ersse Program Resd  Verify

Settings b

Program Settings

File C:[IFX(2020 QTR4/PMG1/Bringup Firmwrare/PMG1-51/HelloWorld.hex C
Reset Chip

Verify Regions

Programming Mode |Resst

Probe Settings
Interface SWD
Reset Type Saoft

Leg

Info : program_device "C:/IF 028 QTR4/PRGIL/Bringup Firmware/PHGI-SI/HelloWorld.hex! ]

Info : ** Program image C:/IFX/2828 QTR4/PMG1/Bringup Firmware/PMG1-S51/HellokWorld.hex offset:@ ==+
Info : 5SWD DPIDR @xBbbll477

Info : kitprog3: acquiring the dewvice (mode: reset)...

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

Info : xPSR: @xal@deeed pc: 8x1888883e msp: 8x28882TeB

Info : ** Device acquired successfully

Info : ** Programming Started #+%

Info : auto erase enabled

Info : [ 60%] [#EEESfEsfsddnassassy 1 [ Programming ] v

Figure 39 Programming through CYPRESS™ programmer
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5.3.2 Programming though the 10-pin SWD interface

5.3.2.1 Using MiniProg4 from ModusToolbox™ software

The 10-pin SWD header (J8) is on the prototyping kits to support 10-pin SWD programmer and debugger
probes. The header is not populated on the board by default, and you need to solder the standard Mini SWD
0.05-inch-pitch connector. FTSH-105-01-L-DV-K-P-TR from Samtech is the recommended connector. See MCU
1/0 header for pinout connection details.

004

Power Selection Jumper
2-3 (VIN)

Figure 40 Programming through the 10-pin SWD interface

Figure 40 shows the connection diagram for the programming kit through a 10-pin SWD connector. Connect
the MiniProg4 programmer to the 10-pin SWD connector on the kit using a 10-pin ribbon cable. The procedure
to use Eclipse IDE for ModusToolbox™ software is the same as that of the KitProg3 interface. Follow the steps
listed in Using ModusToolbox.

5.3.2.2 Using MiniProg4 from CYP

The procedure to use the CYP is same as explained in Using CYPRESS™ programmer. See Figure 40 for the
connection details.
5.4 Debug mode

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 similar to programming mode:

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.
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5.4.1 Debugging through the KitProg3 interface

Power Selection Jumper
1-2

o®

7 WS2|

Figure 41 Debugging though KitProg3

Do the following to debug an application on the CY7111 and CY7112 prototyping kits over KitProg3 interface
from Eclipse IDE for ModusToolbox™ software.

1. Open the Eclipse IDE for ModusToolbox™ software and select the PMG1 project on the host PC. For details,
see the Eclipse IDE for ModusToolbox™ software user guide [8].

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

3. 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.

4. Connect the kit to the host PC through programming KitProg3 USB Type-C Port. Ensure that LED1 and LED2
glow amber. LED2, which is KitProg3 Power LED, indicates that the KitProg3 module is powered. LED1,
which is the status LED, indicates the programming/debug mode and 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.

6. 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.

Do the following to debug an application on the CY7110 prototyping kits over KitProg3 interface from Eclipse
IDE for ModusToolbox™ software.

1. Open the Eclipse IDE for ModusToolbox™ software and select the PMG1 project on the host PC or laptop. For
details, see the Eclipse IDE for ModusToolbox™ software user guide [8].

2. Power selection jumper (J5) shunt needs to be placed on pins 2-3 of the power selection jumper (J5) to
enable ModusToolbox™ software to acquire the target (PMG1-S0) in power cycle mode.

3. 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.
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4. Connect the kit to the host PC through programming KitProg3 USB Type-C Port. Ensure that LED1 and LED2
glow amber. LED2, which is KitProg3 Power LED, indicates that the KitProg3 module is powered. LED1,
which is the status LED, indicates the programming/debug mode and status, and is ON when KitProg3 is
powered.

5. Go to the Quick Panel tab. Click <Application name> Program (KitProg3_MiniProg4) from the Launches
section to download the firmware into the kit as shown in Figure 42.

6. After program download completed, change the jumper to short 1-2 of the power section jumper (J5) to
configure the kit in operational mode for debugging.

7. Go to Run menu, click on Debug Configurations, as shown in in Figure 43.

8. Under GDB OpenOCD Debugging, select <Application name> Attach (KitProg3_MiniProg4) and click on
Debug as shown in Figure 44. This will start a debugging session attaching to a running target without
programming or reset. For more information on debug configurations refer MTB user guide [7].

W Quick P... ®=Variables % Expressi... % Breakpo.. -
Eclipse IDE for A
ModusToolbox®
~ Start

= New Application
@ Search Online for Code Examples
® Search Online for Libraries and BSPs

% Refresh Quick Panel

* PMG1S0_Hello World (PMG1-CY7110)

% Build PMG1S0_Hello_World Application

¥ Clean PMG1S0_Hello_World Application

~ Launches

* PMG1S0_Hello_World Debug (JLink) |
¥ PMG1S0_Hello_World Debug (KitProg3_MiniProg4)

o PMG1S0_Hello_World Program (JLink)

© PMG1S0_Hello_World Program (KitProg3_MiniProg4

% Generate Launches for PMG1S0_Hello_World

< >

Figure 42 Quick panel and debug options
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E mtw_new - PMG1S0_Hello_World/main.c - Eclipse IDE for ModusToolbox - X
File Edit Source Refactor Navigate Search Project Run Window Help
o CR A 2 N Resume vivesove v Q in@eRe
& Project ... © 1 Debug ¥ Registers 7 Peripher... = & Outline = i)
= T O T S s e 7 PERARY R
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Figure 43 Selecting Debug configurations from the Run menu
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Figure 44 Selecting Debug Attach and starting a Debug session
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On successful completion of compilation, build and debug launch, ModusToolbox™ software acquires the kit in
debug mode and the debug tools appear on the toolbar.

5.4.2 Debug through the 10-pin SWD header

_ @4 CYPRESS
MiniProg4 |,

Programmer / Debugger ,,
Custom App

Power Selection Jumper
1

USB-C

Power
Adapter §
(5v-20V)

Figure 45 Debugging through the 10-pin SWD header

Figure 45 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 5 to 7 listed
in Debugging through the KitProg3 interface.
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5.5 Configuring PDOs and PD parameters

EZ-PD™ configurator tool, integrated to Eclipse IDE for ModusToolbox™ software, provides a tool for selecting

and configuring parameters of the PD stack. Follow the procedure to configure PDOs and PD parameter using
EZ-PD™ configurator Tool.

1. Open the Eclipse IDE for ModusToolbox™ software and select the PMG1 project on the host PC. For details,
see the Eclipse IDE for ModusToolbox™ software user guide [8].

2. Open EZ-PD™ configurator 1.0 from the Tools menu in Quick Panel section.

ww Quick P.. = Variables %7 Express.. e Breakp..
# (Clean USBPD_Sink -
~ Tools
w Libra anager 1.30
- Con
. e : LI I

w Smart I/O Configurator 3.0

= Launches

W USBPD_Sink Debug (JLink

1F USBPD_Sink Debug (KitProga_MiniFrog4
O USBPD_Sink Program {JLink

Q USBPD_Sink Program (KitProg3_MiniProgd
% Generate Launches for USBPD_Sink

~ Documentation
< »

Figure 46 Launching the EZ-PD™ configurator tool
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infineon

3. The EZ-PD™ configurator tool launches as separate window. The category of parameters available for
configuration will be listed on the left-side panel. Click on the category name to expand.

Eile Edit View Help

"

leied C:/Users/VijayakumarA/mtw/USBPD_Sink_1/COMPONENT_CUSTOM_DESIGN_MODUS,/TARGET_PMG1-CY7110/d.. - a X

~ PL Configuration
Po 0 atlo

Port Information

* PDO Parameter Value -
Source PDO Manufacturer Vendor ID  0x4B4
Sink PDO Manufacturer Product ID 0xF500
SCEDB Configuration Manufacturer Name Infineon
SKEDB Configuration Port Role Sink
Default Port Role Sink
Current Level (mA) 3000
Cable Discover Count  Ox14
DRP Toggle Disable
Rp Supported (mA) None
Parameter Categor PD Operation Enable Parameterand Values
aramete ategory Preferred Power Role None
Dart Nicahla Al bt
Notice List ELE|

~ Fix Description

Location

Figure 47

EZ-PD™ configurator and list of categories

4. Port Information, Source PDO, Sink PDO, SCEDB Configuration and SKEDB Configuration are the various
parameter categories available on the tool. See the ModusToolbox™ software EZ-PD™ configurator guide for
more details.

Note:

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

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

Eile Edit View Help
‘H°
~ PD Configuration
Port Information

~ PDO
Source PDO

SCEDB Configuration
SKEDB Configuration

Notice List
“ Fix Description

Sink PDO

Sink PDO
Parameter Value
Sink PDO Count 2
Sink PDO 0 Enable Yes
Sink PDO 0 0x1905A
Sink PDO 0 Min/Max Current 0x005A
Sink PDO 1 Enable Yes
Sink PDO 1 0x9A42305A

Sink PDO 1 Min/Max Current| 0x005A

L_,_lL C:/Users/VijayakumarA/mtw/USBPD_Sink_1/COMPONENT_CUSTOM_DESIGN_MODUS/TARGET_PMG1-CY7110/d..  — O X

(=S
Location

Figure 48
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The following is the list of sink PDO parameters that can be configured:
e Sink PDO Count: Option to select number of sink PDOs. Maximum is 7.
e Sink PDO <PDO number> Enable: To enable to disable a specific PDO
e Sink PD <PDO number>: Configure PDO value
¢ Sink PDO Min/Max Current: Configure the min/max PDO current

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

6. Click Save to save the configuration and close the EZ-PD™ configurator tool. Recompile the project in
Eclipse IDE for ModusToolbox™ software.
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If you have any questions, create a support request on the Infineon Technical Support page.
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