.
TRAVEO™ T2G CYT4BF series Microcontroller Training ‘ |nf|neon

V1.0.0 2022-12

Please read the Important notice and warnings at the end of this document



(infineon

» This document helps application developers understand how to use the Timer configuration of the
Device Configurator as part of creating a ModusToolbox™ (MTB) application
— The Device Configurator is part of a collection of tools included with the MTB software. It
provides a GUI to configure the target device.

Scope of work

» ModusToolbox™ tools package version
- 3.0.0
» Device Configurator version

- 4.0
» Device

— The TRAVEO™ T2G CYT4BFBCH device is used in this code example.
» Board

— The TRAVEO™ T2G KIT_T2G-B-H_EVK board is used for testing.
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Introduction

» TCPWM has the following features:
— Supports up to four counter groups (device-specific)
— Each counter group consists of up to 256 counters (counter group-specific)
— Each counter can run in one of the following seven function modes:
— Timer-counter with compare
— Timer-counter with capture
— Quadrature decoding
— Pulse-width modulation/stepper motor control (SMC) for pointer instruments
— PWM with dead time/three-phase motor control (Brushless-DC, BLDC)
— Pseudo-random PWM
— Shift register mode
— 16-bit or 32-bit counters (counter group-specific)
— Up, down, and up/down counting modes
— Clock prescaling (division by 1, 2, 4, ... 64, 128)
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Introduction (contd.)

Infineon

;

» TCPWM has the following features:

002-36709

Up to two capture and compare functions (counter group-specific)
Double buffering of all compare/capture and period registers

Two output trigger signals for each counter to indicate underflow, overflow, and capture/compare
events; they can also directly connects with the line output signal

Supports interrupt on:
— Terminal count - Depends on the mode; typically occurs on overflow or underflow

— Capture/compare - The count has been captured in the capture registers or the counter value equals the value in
the compare register

Line out selection feature for stepper motor application including two complementary output lines with
dead time insertion

Selectable start, reload, stop, count, and two capture event signals for each TCPWM with the rising
edge, falling edge, both edges, and level trigger options

Each counter with up to 254 (device-specific) synchronized input trigger signals and two constant input
signals: '0'and '1'".
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Introduction (contd.)

» TCPWM has the following features:
— Two types of input triggers for each counter:

— General-purpose triggers used by all counters

— One-to-one triggers for specific counter
— Synchronous operation of multiple counters
— Debug mode support
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Introduction (contd.)

» Timer configuration in Device Configurator:
— Function mode (PWM, timer counter compare/capture, Quadrature decoder, Shift register)
— Input clock prescaler
- Alignment (left, right, center, asymmetric)
— Run mode (Continuous/One Shot)
— Count direction (Up, Down, Up and Down)
- Select Run mode (Continuous/One Shot)
- Programmable period, compare, and capture register
- Interrupt generation
- Start, Reload, Stop, Swap (Capture), and Count Inputs
- Event generation

— GPIO connection
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Launch the Device Configurator

» From Eclipse IDE

You can launch the Device Configurator by either of the following
methods:

a) Right-click on the project in the Project Explorer and select
ModusToolbox™ > Device Configurator <version>

b) Click the Device Configurator link in the Quick Panel

(infineon

mtw - Eclipse IDE for ModusToolbox™
File Edit Navigate Search Project Run Window Help

[mi] (B -/ -m B 2R & H-0-QU-i®@y -
[f Project Expl.. 52 % Debug i} Registers T, Peripherals = O
BES T §
=5 GPIO_Pins
=5 mtb_shared
S QSPIFlas” ™
125 SCB_UAR o 2
Ge Into
Open in New Window
Show In Alt+Shift+\W >
& MedusToolbox™ > Tools
Show in Local Terminal > BSP Assistant 1.0
B Copy T Device Firmware Update Host Tool 1.60
Paste — Library Manager 2.0
% Delete P BSP Configurators
Source 5 Device Configurator 4.0 I

QSPI Configurator 4.0

Monra

=

ﬁﬁuick Panel (x)= Variables &4 Expressions @ Breakpoints

Eclipse IDE for
ModusToolbox™

» Start

» QSPI_Flash_Read Write (APP_KIT_T2G-B-H_EVK)
» Launches

» Tools

+ BSP Configurators (APP_KIT_T2G-B-H_EVK)

[ Device Configurator 4.0

=]
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Device configurator view for timer config

infineon

» Peripherals tab

— Set each timer on the Peripheral tab

C:/Users/shimadago/mtw/TCPWM_Timer/ bsps/ TARGET_APP_KIT_T2G-B-H_EVK/config/design.modus" - Device Configurator 4.0

v TCPWMI0] Group 2

[ TCPWMI0] Group[2] 32-bit Counter 0

<

Interrupt Source

O TCPWM[0] Group[2] 32-bit Counter 1
[ TCPWMIo] Group[2] 32-bit Counter 2
~ Timer, Counter, and PWM (TCPWM) 1

7) Overflow & Underflow []
") Compare 0 & Capture 0[]
(2) Compare 1 & Capture 11

- o X%
File Edit View Help
—_—
CYT4BFBCHE TCPWHALO] Group[0] 16-bit Counter 0- Parameters 5 X
Peripherals  Pins  Analog-Routing  System  Peripheral-Clocks ~ DMA &£ |8
Enter f Ak A=) LE Value
Resource Narme(s) Personality 8
Select Used timer Channel 5 Analog Help  OpenTimer - Counter (TCPWM) Dx
* Communication ¥ General
a.nd f nCtOﬂ mode v Digital (Z) TCPWM Version (%) TCPWM _verz
u | ¥ Timer, Counter, and PWM (TCPWM) 0 (@) Clock Prescaler Divide by 1 @
~ TCPWMIg] Group 0 ) Counter Resolution (%) 16-bits
ICPWIM[0] Group[0] 16-bit Counter 0 Timer - Counter-1.0 ) Run Mode e o
[] TCPWMI[0] Group[0] 16-bit Counter 1 (@ Count Direction Up -
[ TCPWM[a] Group[o] 16-bit Counter 2 3) period Ea
v TCPWMI0] Group 1 @ @ =
[] TCPWM[] Group[1] 16-bit Counter 0  cap ) Compsre or Capure prure
ure
[ TCPWM[0] Group[1] 16-bit Counter 1 (@ Capture 0Input Disabled -
[ TCPWM(0] Group[1] 16-bit Counter 2 (3 Capture 1Input Disabled -

~ Inputs
 TCPWMI1] Group 0
Clock Signal & | @ it Divider 0 clk [USED] -
[ TCPWM[1] Groupl0] 16-bit Counter 0 @ ek ana O 0T
[] TCPWM[1] Group[0] 16-bit Counter 1 (2 Countinput Disabled e
(@) Stop Input Disabled - - .
TCPWM(1] Groupl0] 16-bit Counter 2
O Tepwh 1] Grue(] 16 it Crer @ Rt o .| |Configure selected timer
[ TCPWM[1] Group[0] 16-bit Counter 3 4
(@) Start Input Disabled v
TCPWM([1] Gr 0] 16-bit Counter 4 -
L] TP Groupl] 1o bt Courter ~ Tigge outpts parameters
[ TCPWM[1] Group[0] 16-bit Counter 5 @) Trigger 0 Event S o
[ TCPWM[1] Grouplo] 16-bit Counter 6 = Dieatied =
[ TCPWMI1] Group[0] 16-bit Counter 7 v Advanced

[ TCPWM(1] Group(0] 16-bit Counter 8

[ TEPWM[1] Group[o] 16-bit Counter 3

[ TCPWM1] Group[a] 16-bit Counter 10

[ TCPWM(1] Group[0] 16-bit Counter 11

11
[ TCPWM[1] Group[0] 16-bit Counter 12
[ TCPWMI1] Group[0] 16-bit Counter 13

") Store Config in Flash

TCPWM(0] Group(0] 16-bit Counter 0 - Parameters  Code Preview

Motice List

ooEnors 1 0Warings ﬂIasks oﬂnlo

Fix Description

startup, consider starting it in main() for faster chip startup.

@  TheWCO s enablec. Chip startup will besiower because clock corfiguration cannot continue untilthe WCO s ready: Seethe dvice datasheet for WCO sartup timing, If WO is not required during

Location

CYT4BFBCHE: WCO
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Device configurator view for timer config (contd.)

» Peripheral-Clocks tab
— Set peripheral clock (PCLK) on the Peripheral-Clocks tab.

& C/Users/shimadago/mtw/TCPWM_Timer/bsps/TARGET_APP_KIT_T2G-B-H_EVK/config/design. modus” - Device Configurator 4.0

Select using peripheral
clock divider

File Edit View Help
CYT4BFBCHE

Peripherals | Pins

Analog-Routing

System

Peripheral-Clocks | DMA

DIt Dividier O - Parameters.

Zlvyem @B

Resource

v Peri Clock Group 0
v sbit
& bit Divider 0
[ & bit Divider 1
[ 8 bit Divider 2.
8bit Divider 3
v 16bit
[ 16bit Dividero
[ 16 bit Divicer 1
16 bit Divider 2
v 245bit
[ 245 bit Divider0

v Peri Clock Group 1
v ebit

[ & bit Divider 0
[ 8 bit Divider 1
[ 8 bit Divider 2
[ 8 bit Divider 3
[ 8 bit Divider 4
[ 8 bit Divider 5
[ & bit Divider &
[] & bit Divider 7
[ 8 bit Divider 8
[ 8 bit Divider 3
[ 8 bit Divider 10
[ 8 bit Divider 11
[ 8 bit Divider 12.
[ & bit Divider 12
[ & bit Divider 14
[ 8 bit Divider 15
[ 8 bit Divider 16
[ 8 bit Divider 17
[ 8 bit Divider 18

v 16bit
[ 16bit Divider0
[ 16bit Divider 1
[ 16bit Divider 2
[ 16 bit Divider s
[ 16 bit Divider 4

MName(s)

Personality

Peripheral Clock-1.0

Peripheral Clock-1.0

Peripheral Clock-1.0

(@) Configurat

Value

Help Open Peripherals Clock Dividers D

Frequency

Start on Reset

(2) Peripherals

(3 CLK_PERI (50 MHz £ 2.4%)

& | @ TCPWMIO] Groupl0] 16-bit Counter 0 clock [USED]

5 bit Divider 0 - Parameters
-

Notice List

Qoo

| 0Warnings

otose | @110t

Code Preview
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Quick start

Infineon

;

» To use the Device configurator for Timer setting

002-36709 **

Launch the Device configurator.

Use the various pull-down menus to configure signals. Refer to the descriptions in the Routing tab section for more
detalils.

Save the file to generate source code.

The Device Configurator generates code into a "GeneratedSource" directory in your Eclipse IDE application, or in the
same location you saved the *.modus file for non-IDE applications. That directory contains the necessary source (.c) and
header (.h) files for the generated firmware, which uses the relevant driver APIs to configure the hardware.

Use the generated structures as input parameters for Timer configuration functions in your application.
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Use case

» CLK_PERI frequency set to 50 MHz
»y TCPWM [0] Group [0] 16-bit Counter 1 operates as PWM mode (TCPWM_PWM)

y TCPWM [0] Group [0] 16-bit Counter O operates as Counter mode (TCPWM_COUNTER)

It works at 50 MHz and the period is set to 9999
It outputs the PWM waveform to start TCPWM_COUNTER
Use an 8-bit Divider 1 clock (TCPWM_COUNTER_CLK) to generate 50 MHz

It works at 200 kHz and the period is set to 60000

Compare value is set to 50000 (Generate compare match interrupt)

Use an 8-bit Divider 0 clock (TCPWM_COUNTER_CLK) to generate 200 kHz
It starts counting by the TCPWM_PWM event

» See the TCPWM_Counter application for operation

002-36709 **
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Timer configuration &-/

) C r e at e p rOJ e Ct ' [ Choose Board Suppart Package (85P) :Prc_\e('.Cwea'o' 20 ) - o x|

| Gettings  Help

Source Template

1) Click New Application in the Quick Panel and open [ S & & [rmsencn -

the Choose Board Support Package (BSP) window ‘ﬂéﬁ%:::r::;*:; 7 [2) select “TRAVEO™ BSPs” and

&l Quick Panel - Variables “f Expressions ® Breakpoints = O :;1?‘}:?5% / “KlT_TzG-B-H_EVK”
Eclipse IDE for oo

e Tieader compable with Digilent Fmod for imierfacing
o Fraveor oo

ModusToolbox™ KIT.T2G-B-HEVK  CVTABFBCHE  <nones I

~ Start XMC™ BSPs

&2 New Application

al Import Existing Application In-Place

1) Select “New Application” | summary 2 |

8. KIT_T2G-B-
& Search Online for Code Examples BSP: KIT_T2G-8-H_EVK .

& Search Online for Libraries and BSPs ' | 3) Click the “Next” button | Close 1
& Training Materia

& Refresh Quick Panel

tion - Project Creator 20 o x

2) Select TRAVEO™ BSPs and KIT_T2G-B-H_EVK e s | YOU €N change application

name here

3) Click the Next button and open the Application window =

4) In this use case, it changes to “TCPWM _timer_training”

5) Click the Create button, and then start application creation

“iewed 5) Click the “Create” button

Press “Create” 10 create the selected applications
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Timer configuration (contd.)
» Launch the Device configurator
1) Selectthe TCPWM_timer_training project.

2) Click the Device configurator in the Quick Panel
3) Then, open the Device Configurator window

s/t TCPAM_Counter/bspe/ TARGET_APP.KIT_T2G-8-H_EVK/conbiy/design. moshes - Device Canfiguratos 40 - o x

=

mtw_20221207_ce_test_timer - TCPWM_timer_training/README.md -

U - Pt s x
File Edit Navigate Search Project Run Window Help Peiphersis s Analog-Routing  Sytem  Pergheral-Oocks  DMA. o BE®R
A ] ] 1= TER A@f RRE [hme e
o (B~ R ~miH~-O~-G-i® gD o Pl -
- oy urtion Help Onen High: Freauency Clocks Documentation
[25 Project Explorer 32 4% Debug % Registers %, Peripherals g fooies e - )
F—: —{ e w [axeamn ]
BES Y 3 :‘ - ; %) oMz 1
5 mtb shared T PLLITMD ! - =
< TCPWM_timer_training I @ PaTiitiin —= e
< o i
1) Select “TCPWM_timer_training” project 3 ot
Quick Panel ®)-Variables — — & PATH MU )
2 PATA MUE ATH MU Hii
o F—: o+ o | L] g
Eclipse IDE for |3) Open the Device Configurator | | LB
ModusToolbox™ =
 Start R, T — o
B axmn a
» TCPWM_timer_training (APP_KIT_T2G-B-H_EVK) & Qe He | s
& axs (o ko |Gk [ ues 1 | u_j
¢ Launches £ cLx Hr4 e i
& arnrs s [ s —
& a s im0 cockomeis ] = e
» Tools & [roctoclock orcicr | RO Vo — i “‘?ﬂ
" 01 cuk mem e sz, !
~ BSP Configurators (APP_KIT_T2G-B-H_EVK) & arrm [0 chock 0 perci s | HRGRER
[ ke sow o ” revien
[ Device Configurator 4.0 OEHEL P DCoie
- Notie Lt 5%
QSPI Configurator 4.0 H 5 - o s | =) o 1
¢ 2) Click the Device configurator Ot | st [ | @1k :
& smart /0 Configurator 40 [ S I o W st i, K e g conir g 1 ) s 1 p—

» TCPWM timer training API Documentation Resde
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Timer configuration (contd.)

» Configure TCPWM_COUNTER

1) Select TCPWM [0]
Group [0] 16-bit Counter 0,
then open the function
mode window

Open the Peripherals tab and make the following settings

[ C/Users/shimadago/ mtw/TCPWIM_Counter/bsps/ TARGET_APP_KIT T2G-8-H_EVK/cenfig/design.modus - Device Configurator 4.0

The values without description are default settings. You should set them only if needed.

infineon

- o x
File Edt View Hep
CYT4BFBCHE (CPWM[0] Group[0] 16-bit Counter 0 (TCPWIM_COUNTER) - Parameters & x
Peripherals  Pins  Analog-Routing  System  Peri 3) Fill the Name to enter itter text.. =]
[Enter fitertext « » ame Value
P— —H“TCPWM_COUNTER [ ovenicn

~ Timer, Counter and PWM (TCRWM) 0 @ Help. Open Timer - Counter (TCPWM) De

~ TCPWMI0] Group 0 v General

TCPWMIO] Grou p[0] 16-bit Counter 0|

[TCPWIM_COUNTER.

TCPWIVI[O] Group[0)] 16 bit Counter 1| TCPVWM_PAWM
[ TcPWM[O] Group[0] 16-bit Counter 2 |tcp.

~ TCPWMIo] Group 1

] TCPWMI0] Groupl1] 16-bit Counter 0
] TCPWMI0] Groupl[1] 16-bit Counter 1

imer - Counter-1.0 ~
PWM-1.0

2) Select Timer — Counter
—1.0, then, click “OK”
button

v TCDE Device Configurator 4.0 x
C] TCPWMIO) Group[0] 16-bit Counter 0 supports
[l multiple personalities. Select the one that

¥ Timer Cot should be enabled here.

v TP
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PWM-1.0
Quadrature Decoder-1.0

ShiftReg-1.0
T T—

imininininininininininis!

Cancel

[ TCPWM[1] Groupl0] 16-bit Counter 13|
[ TCPWMI 1] Groupl0] 16-bit Counter 14|
[ TCPWMI1] Grouplo] 16-bit Counter 15|

[ TCPWM[1] Groupld] 16-bit Counter 16 tcpy

(2) TCPWM Version

() TCPWM_ver2

Set Period to 60000 |

Select to Compare |

"l (DmEa re 50000

Clock Prescaler Divide by 1 ~
Counter Resolution (5 16-bits
Run Mode Continuous ~
(2) Count Direction Up ~
P rerod TE0000
(Compareor Copture— Compare &
v Compare

(2) Enable Compare 0 Swap []

Set Compare to 50000, and
Compare 1 to 30000

1 [DmEa re 1 30000
=

(2) Enable Compare 1 Swap L]

¥ Interrupt Source

¥ Inputs

(2) Overflow & Underflow []

Check Compare 0 to generate
compare match interrupt

(@ Compare 0 & Capture 0 1]

(2) Compare 1 & Capture 1 []

(4 Clock Signal

Select 8 bit Divider 0 as Input
clock

v Advanced

(@) CountInput Disabled >

7) Stop Input Disabled ~

(2) Reload Input Disabled “

(@ Start Input Rising Edge >

( Start Signal TCPWMIO)] Group{0] 16-bit Counter 1 out 0 (1CPWM_PW) [USED] ~

v Trigger Outputs

Trigger 0 Event Disabled ~

Trigger 1 Event Disabled ~

(2) Store Config in Flash

Notice List

TCPWMI0] Groupl0] 16-bit Counter 0 (TCPWM_COUNTER) - Parameters

Code Preview
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Select Start Input to Rising
Edge, then, select Start Signal
to TCPWM [0] / Group [0]/
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Timer configuration (contd.)

» Configure TCPMW_PWM

— Open the Peripherals tab and make the following settings.

— The values without description are default settings. You should set only if needed.

(& C/Usersishimadago/mtw/TCPWIM_Counter/bsps/TARGET_APP_KIT T2G-B-H_EVK/config/design.modus - Device Configurator 4.0

1) Select TCPWM [0]
Group [0] 16-bit Counter
0, then open the function
mode window

File Edit View Help

CYT4BFBCHE

Peripherals

Pins | Analog-Routing | System  Peri 3) Fill the Name to

Resource

2) Select PWM - 1.0,
then, click “OK” button
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~ Timer, Counter, and PWM (TCPWM) 0
' TCPWMI0] Group 0

v TePw|

/‘

[
O

~ Timer, Cot
v TCPW|

[ TCPWM(0] Group[0] 16-bit Counter2 |tcpw
v TCPWM[C] Group 1

[J TCPWMI0] Group[1] 16-bit Counter 0
[J TCPWMI0] Group[1] 16-bit Counter 1

“TCPWM_PWM’

FCPWMIO] Group(o] 16-bit Counter 1 (TCPWM_PWM) - Parameters.

- [m} x
& x
Zlo B ®

ame Value

Overview

]mer - Counter-1.0
PWM-1.0

Device Configurator 4.0 X

TCPWMI[0] Group[0] 16-bit Counter 1" supports
multiple personalities. Select the one that
should be enabled here.

PWM-1.0

Quadrature Decoder-1.0
ShiftReg-1.0

Timer - Counter-1.0

OK Cancel

[minininininininininininini]

]
]
]

[ TCP VWM Growp[0] T6-Bit Counter 13 [t purm_1_qro
TCPWM[1] Group[0] 16-bit Counter 14 tcpwm_i o
TCPWM[1] Group[0] 16-bit Counter 15, X
TCPWM[1] Group[o] 16-bit Counter 16t v v

Notice List

@ C Help Open PWM (TCPWM) D¢

~ General
@)

BWM Version 21 JCPWM vers
-

infineon

Select PWM mode to PWM |

WM Mode PWM

ook Prescaler hide by 1

~ Interrupt Source

(@ Overflow & Underfiow []
?) Compare 0
(#) Compare 1 a

v Inpugs

) PWM Resolution () 16-bits
) PWM Alignment Left Aligned ~
) Run Made Continuous ~
v oo il Set Period to 9999 |
() Epable Pedod iml
t Period \99;99
e — Set Compare0 and Comparel
& Comparz0 4?99 tO 4999
&) Compare 1 4099

A Select 8 bit Divider 1 clk |

Disabled
Disabled
(2) Start Input Disabled
(|~ Outputs

( PWM (line <unassigned>
~ pwh
( PWM_n (line_compl) <unassigned

<

l Clock Signal & | © 8 bit Divider 1 <k [USED]
PrCount IR Tesoren

clel<| ¢

Rl
TCPWA
I Trigger 0 Event

PWM (line_out)

Trigger 0 Signa

Trigger 1 Event Disabled

TCPWMIO] Group{0] 16-bit Counter 1 (TCPWM_PWM) - Parameters
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Cade Preview

4| TCPWM [0] Group [0] 16-bit

Select PMW (line_out) |

Trigger O signal is
automatically selected to

Counter 0




| o infineon
Timer configuration (contd.)

» Configure Peripheral clock divider

Open the Peripheral-clocks tab and make the following dividers settings.

CYT4BFBCHE

TCPWM_COUNTER_CLK

Peripherals Pins An

8 bit Divider 0 (TCPWM_COUNTER_CLK) - Parameters F x
alog-Routing ~ System  Peripheral-Clocks ~ DMA [Enter fiter text. LRL=]
e 3) Fill the Name to fargimw -
Re;our_ce Name(s) Pe “TCPWM COUNTER CLK" . Ger;?;;unﬂguratmn Help Open Peripherals Clock Dividers Documentatios —
¥ 'ifn;k:;k Group 0 ! _/ and “TCPTNM PWM E:LK” @ St?t{rce Clock (%) CLK_PERI (50 MHz + 2.4%) / Set DIVIder t0 250
8 bit Divider 0 |JTCPWM_COUNTER_CLK .Ien'phera\ Clock-1.0 — — RIS :
8 bit Divider 1 CPWM_PWM_CLK eripheral Clock-1.0 ') Start on Reset \
s ivider 2 peri_0_group_0_div_8_2 (2) Peripherals @ @ TCPWMI0] Group[0] 16-bit Counter 0 cloc|
8 bitDivider 3  |CYBSP_TRACE_CLK DIV | Peripheral Clock-1.0
v R

You can see 200 kHz frequency as
TCPWM_COUNTER clock

2 TCPWM_PWM_CLK
16_1

8 bit Divider 1 - Parameters g x
16 bit Difider 2 |peri_0_group_0_div_16_2 |Peripheral Clock-1.0 |5“6’f' ter text v =
Name Value
~v Overview
() Configuration Help Open Peripherals Clock Dividers Documentation
~ General
1) Select Setting Divider :
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(2) Source Clock
) Divider

5

(2 CLK_PERI (50 MHz + 2.4%)
1

s QL MEZ 240

(2) Start on Reset

(2 Peripherals

"\

¢ | @ TcPwMIm) Groueal 16-6it Counter 1 coc. Y OU €@N See 50 MHz frequency as

TCPWM_PWM clock
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Timer configuration (contd.)

» Confirm configuration result

— You can check the configuration result in the “Code Preview” tab of the Device Configurator

TCPWM COUNTER TCPWM PWM

Tnis i3 a preview only. It cembines slements of the ~
+ cyetg peripherals.c and cycfy periphezsls.n files located in the folde
! /R o1 Mt mobint ineon.con/ e 20331034/ TCPM { Counter/hopa/ TARGET_APP_KT?_T26-3-4_EVK/contig/Generated

#tnctude

#inciuae

#inciude “c

41 defined (CI. USIW nm
#includs “cynal_tmgr.n®

#enars //detined (CT_USING_BALI

$oetine TCPRM_FRI_HW ToPa
#oefine TCPWI_FRI_IUN 10L
#aefine TCPWM_Wi_LNPUI_DISABLED 0x70

const cy_stc_topwm pum config t TCEM_FM_config =
1

E ¢_TCPWM_BUM_WODE_PWY,
.clockPrescaler = CY_TCPWN_PRM_PAESCALER DIVEY_,
.pumhligneent = CY_TCPHM_PHM_LEFT_ALTGH,
.desdlineClocks = O,

_runbode = CY_TCPH_PUN_CONTIHUOUS,

_pericdy = sa3s,

pericdl = 32768,

_emsblePericdSuap = false,

CPUM_INT_OM_CCO & OD) | (CY_TCPU_IHT_OH_CCL & 00),

inuarptSouroes (Y TCH_INT_O0_TC & 00 | (€Y,
CruH,

avapInputhods = TCFR_FRM_INFUT msaav.w & o,
aplaput = CY_TCPRM_INFUT_0,
-raloadinpuciiods = TCFHM_Pn_
©¥_TCHM_INFUT_D,
“TCre_FM_ITFUT_DISABLED & 0x30,
cartInpus = CY_TCEWM_TNPOT.

PUT_DISABLED & OR3U,

=30,

+kil1Tnput = CY_TCPWM_THEUT 0,
-count Inputiode = TCPAN_EWM_IHEUT_DISABLED & 0x3U,
-countInput = CY_TCPWM_INPOT i

ow = false,

-enableCosparelSuap = false,

-comparedtacchlp = ©

_compareQatchDoun = false,

_comparelMatchlp = true,

_comparelMatchDoun = false

LEtLL1Inputhode = TCRM_FM_INEUT_DISABLED & 0x30,

TG IEeant - Y TCRA R TRIGGER O 01 SABLED,
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Timer configuration (contd.)

» Close Device configurator

- Click the Save button after completing all settings, then close the Device configurator

T e | 1) Click “Save” button | | 2) Close Device configurator I’ B

nalog: g System Perip o
LRHE | Name

v owarings | [CJows | @1t

@  The WCO i enabled. Chip startup will be siower because clock configuration Cannot continue until the WCO Is ready. See the device datasheet for WCO startup timing, If WCO is not frequired during startup, consider starting it in main() for fast

- If an Errors/Tasks message appears, it should be resolved according to the instructions

Notice List - Smart 1O Configuratar 4.0 B

§i 2 Warnings Dzhsb onwm

None v

Alen,

Fix Description Location

v
/ O 2 Errors/Tasks
- I [E]  invalid DU connection. DU TRO is sourced fram LUT [6] but the LUT is not enabled to drive it. CYT4BFBCHE: Smart U0 13 (smart o)
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Timer configuration (contd.)

Infineon

» Configuration file

— The Device Configurator generates code into a "GeneratedSource” directory in your Eclipse IDE application, or in the
same location you saved the *.modus file for non-IDE applications.

- In this example, the following code is generated:

- o x
T3 New tam = | Blopen~ Hiseeas
€] sy access ~ ear Select none
Properes
tisory i tovert selection
& O Name e mod " ~
CATICSMIFFLM ¢ \M File 2
& orcfge 022/10/24 1338 c
& ocfan w0241 . P
cyclgtimestamp s TIMESTAM
s & oycfgclodsc
e & oyctg_docksh a1 N 2%

o
<
2]
S,
l@
e]
9]
=.
o
>
]
=
@
n
o

cycfg_peripherals.h

B Cser i Mzumoto @inineon.comi . 202210244 TCAWM o AP0 KT T2G8-H ¢ 4o seripharalsc
fle Eot Seanch View Encooing Lanousse Semios Tools Maco B Plugins Window 1
EELEY 22| BRI EIRAse R TER s
‘B pephorane | con
31 fdefine TCPWM _COUN {
32 #define TCPWM_PWM_INPUT DISAR
33
34 const. cy_stc_tcpwm_counter_config_t TCEWM_COUNTER_config =
35 8
36 .period = .
37 .clockPrescaler = CY_TCPWM_COUNTER_PRESCALER_DIVBY 1,
3 .runMode = CY_TCPWM_COUNTER_CONTINUQUS,
39 .countDirection = CY_TCPWM UNTER_COUNT UP,
) .compareOrCapture = CY_TCPWM_COUNTER_MODE_COMPARE,
1 .compareD = ,
_comparsl =
_enableCompareSwap = false, .
Linterruptsources = (CY_TCPWM_INT_ON_TC & 01) | (CY_TCPWM_INT |
.capturelInputMode 'CPWM_COUNTER_INPUT DISABLED & B
_capturelnput = CY TCPWM_TNEUT 0,
.reloadInputMode = TCPWM_COUNTER_INPUT_DISABLED & .
4 .reloadInput = CY TCPWM INPUT 0,
49 .startInputMode = CY_TCPWM_INPUT_RISINGEDGE,
: .startInput = TCPWMO GRPO CNTO_START VALUE,
5 .stopInputMode FWM_COUNTER_INPUT_DISABLED & ’
52 .stopInput = CY_TCPWM_INPUT 0,
53 _countInputMode = TCEWM_COUNTER_INEUT_DISABLED & . .
54 .countInput = CY_TCEWM_INPUT I,
55 .capturellnputMode = TCPWM_COUNTER_INPUT_DISABLED & .
5¢ .capturellnput = CY TCEWM_INPUT 0,
57 _compars2 = s
: _compare3 = . 1
54 _enableComparelSwap =
Coouraie

HAL)
rce inst_t TCEWM COUNTER obj =

€ source e

tdefine
fdefine
fdefine
49 #define
49 fdefine
- fdefine

51 #define

Notepad s+

parhersin ¢ O

Tif 7/defined (CY US AL
cy_ste_topwm_pwm fig_t TCPWM_PWM_config =

.pumiode = CY_TCPWM_PWM_MODE_PWM,
Y_TCPWM_PWM_PR ER_DIVBY_1,
WM_PWM_LEFT_ALIGN,

ck 5
CY_TCPWM_PWI¢_CONTINUOUS ,

ap = false,

int
.AnvertPWMOut = CY
AnvertPWMOULN = CY 1
.killMode = CY_TCPWM_PWM_STOP_ON_KILL,
.swapInputMode = TCPWM_PWM_INPUT DISABLED & 3
.swapInput = CY_TCPWM_INPUT 0,
reloadInputMode = TCPWM_PWM_INPUT_DISABLED & '
.reloadInput = CY_TCPWM_INPUT 0,
.startInputMode = TCPWM_PHM JT_DISABLED & '
.atartInput = CY_TCPWM_INPUT
ki1l InputM g
killinput = CY
. count InputMc
.countInput =
. swapOverflowUnder
.immediateKill = false,
.tapsEnabled = 4%,
mpar
are '
nableComparelSwap = false,
mpare0MatchUp = true

TCPWM_COUNTER_ENABLED - 1U
TCPWM HW TCPWMO
CPWM NUM QUL
TCPWM IRQ tcpwm 0 interrupts 0 IRQn
PWM_PWM ENABLED 1U i
TCPWM_PWM_HW TCPWMO
TCPWM_PWM NUM 1UL

gt 8140 fines; 137
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Implementation

infineon

» The structure generated by the Device Configurator can be used by implementing the following

function in your application code.

Eclipse IDE for ModusTaolb

- o x

mitw - TCPWM_Ce
File Edit Source Refactor Mavigate Search Project Run Window Help
= [®-&-m:8 B3RS0 oS- HRET - T e a s
5 Project Explorer 12 %5 Debug = O @READMEmd  [g mainc 8 = O = Outline 3 =0
T B ke ‘ - CEARE o % E
S mitb_shared Gis Mames o main-c = oy pdlh
15 TCPWM_Counter * Description: This is the source code for the <CE234965> = cybsph
4 Binaries Example for ModusToolbox. U cy_retarget_ioh
) Includes ® mainfvoid) : int
& bsps Related Document: See README.md
(= build i i . |
e« | 1) Double-click the main.c file Jert 202, cypress scnicomuctor Corporation (an afingon conpon) o
(= images i1iate of Cypress Semiconductor Corporation. All rights reserved.
This software, including source code, documentation and related
materials ("Software") is owned by Cypress Semiconductor Corporation
* or one of its affiliates ("Cypress") and is protected by and subject to
* worldwide patent protection (United States and foreign),
L& Makefile United States copyright laws and international treaty provisions.
[¥] README.md Therefore, you may lic cos o fad e e 3
agreement accompanyl] . . .
sbrained thi= ol Open the main.c edit window
* If no EULA applies,
non-transferable 1icEMEE Yo T80y, TEATTY, SN COMPIIE TIE SOTTRE
source code solely for use in connection with Cypress's
, = . i - integrated circuit products. Any reproduction, modificatien, translation,
&5 Quick Panel ()« Vriables € Expressions 9 Breskpoints im compilation, or representation of this Software except as specified
. ~ above is prohibited without the express written permission of Cypress
Eclipse IDE for
™ Disclaimer: THIS SOFTWARE IS PROVIDED AS-IS, WITH NO WARRANTY OF ANY KIND
MOduSTOOIbox PRESS OR IMPL: » INCLUDING, BUT WOT LIMITED TO, NONINFRINGI
RCHANTARTI TTY AND FTTNFSS v
v Start
& New Application ) Console (2] Problems =g Progress [J Memory (® Terminal 53 23 Call Hierarchy S| 2 | Iz B BE| &=
[ Import Existing Application In-Place & TCPWM _Counter ModusShell &3
& Search Online for Code Examples s himsdago@ISCNSCG2155002
&P Search Online for Libraries and BSPs
& Training Material
&, Refresh Quick Panel
+ TCPWM_Counter (APP_KIT T2G-B-H_EVK)
&, Build Application .
Wiritable Smart Insert 1:1:0
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Implementation (contd.)

» Add include file

[%] README.md [£) main.c 58

* reserves the right to make changes to the Software without notice. Cypress
does not assume any liability arising out of the application or use of the
Saftware or any product or circuit described in the Software. Cypress does
not authorize its products for use in any products where a malfunction or
failure of the Cypress product may reasenably be expected to result in
significant property damage, injury or death ("High Risk Product™}. By
including Cypress's product in a High Risk Product, the manufacturer

of such system or application assumes all risk of such use and in doing

so agrees to indemnify Cypress against all liability.

B R R et oL B L S St SL L

L R I

#include "cy_pdl.h" . . -
#include “"cybsp.h" Add include file in main.c
| #include “"cy_retarget_ic.h"

o R e e et s S L

* Macros
********************************************************************************I’

002-36709 **, 2022-12-13 Copyright © Infineon Technologies AG 2022. All rights reserved.




Implementation (contd.)

» Add TCPWM_PWM initialization enable function

README.md [g main.c &3

= int main(void)

cy_rslt_t result;
uint32_t intrMask;

/= Tnitialize the device and board peripherals */
result = cybsp_init() ;
if (r‘ESult I= CY_RSLT SU[[ESS)

CY_ASSERT(@);
}

/* Ensble global interrupts */
__enable_irq();

/*Initialize the User LED*/

There is structure to configure TCPWM_PWM in
the cycfg_peripherals.c file

Cy_GPIO_Pin_Init(CYBSP_USER_LED1_PORT, CYBSP_USER LEDL PIN, &CYBSP_USER_LEDL config );

/*TCPWM PWM Mede initia

CY_ASSERT(@);

Add TCPWM_PWM initialization

if (CV_TCPWM SUCCESS !=I(y_T(P\m_P\\M_Init(r(nw_nm_nw, TCPHM_PWM_NUM, ETCPWM_PWM_config)) IA-/ function

. . Add TCPWM_PWM enable function

l Cy_TCPHH_PWM_Enable (TCPWM_PKH_HM, TCPUM_PHI_NUM);

/7 Then start the PWA T/
Cy TCPWM TriggerReloadOrIndex Single(TCPuM_PW_HiW,

/*TC Mode initial*/

Counte

CY_ASSERT(@);
}
/* Enable the initialized counter */

Cy TCPWM Counter_Enable(TCPWM_COUNTER_Hi, TCPWM_COUNTER NUM);

/* Then start the counter, the counter will be trigger by P
for (33)
i

/*get the counter CC® compare interrupt mask*/
intritask =
if (intrMask == CY_TCPWM_INT ON CC8)

/*toggle user LED1*/

/*clear the counter CC@ compare interrupt*/
Cy_TCPWM_ClearInterrupt (TCPWM_COUNTER_HK,

002-36709 **, 2022-12-13

if (Cv_TCPWM SUCCESS != Cy_TCPWM_Counter_Init(TCPWM_COUNTER_HW, TCPWM_COUNT!

1 signal

Cy_TCPWM_GetInterruptStatushasked(TCPWM_COUNTER_HW, TCPWM_COU

Cy_GPIO_Inv(CYBSP_USER_LEDL_PORT, CYBSP_USER_LED1_PIN);

TCPWM_COUNTER_NUM,

TCPWM_PAM_NUM) 5 I‘/ Add TCPW M_PWM start function

(Software reload event generation)

You can use the “TCPWM_PWM_HW”
(TCPWM#0) and “TCPWM_PWM_NUM”
(Counter#1) to specify the hardware

B
enableperiodsusp = false,
.coupared = 4999,
comparel - 16384,
enablecompareswap =

maplnputticde = TCEH
swapInput = CY_TCPWM_
reloadInputriode

ua;-;‘v ﬂcmmdc—vlm - false,
411 - false,

2
_triggeraEvent = CV_TCPU_CI

triggeritvent = CY_TCP_CNT mwu ™

b
B1F defined (Y.L

k_num = 30,
“channel_num = 10,

nendié

void init_cycfg peripherals(void)

Cy_SysCli_PeriphassigaDivider
Cy_SysClic_PeriphassignDivider

}

“vold reserve_cycfg_peripherals(void)

#iF defined (CY_USING WA

TCPH®_CLOCKS®, CY_ SYSCLX_D]
PH0_CLOCKSI, CY_SYS

cv_TCPul—

TW- -

Copyright © Infineon Technologies AG 2022. All rights reserved
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Implementation (contd.)

» Add TCPWM_COUNTER initialization enable function

README.md [g main.c &3

= int main(void)

cy_rslt_t result;
uint32_t intrMask;

/* Initialize the device and board peripherals */
result = cybsp_init() ;
if (result != CY_RSLT_SUCCESS)

i
}

CY_ASSERT(@);

/* Ensble global interrupts */
__enable_irq();

/*Initialize the User

/*TCPWM PWM Mode initial*/

Cy_GPIO_Pin_Init(CYBSP_USER_LED1_PORT, CYBSP_USER LEDL PIN, &CYBSP_USER_LEDL config );

if (CV_TCPWM SUCCESS = Cy_TCPWM_PWM_Init(TCPWM_PWM_HW, TCPHM_PWM_NUM, &TCPWM_PWM_config))

S READMEmd (2

#inclue "cycfg_per

#define TCPU_COUNTER_THPUT_DISABLED @7U
WdeFine TCPUM_PH_INPUT_DISABLED 9x7U

_InT_on_tc & wu)
A_INPUT_DTSaBL

( PA_INT_ON_CCR ) | (CY_TCP_INT_ON_CCL B 80
= TCP_Cous u,
2 WP

UT_DISABLED & exsy,

CY_ASSERT(@);

/% Enable the initialized P4 */
Cy TCPWM_PWM_Enable(TCPWM_PW_HI, TCPWM PR N

{
' There is structure to configure TCPWM_COUNTER
in the cycfg_peripherals.c file

/* Then start the PuM */
Cy_TCPWM TriggerReloadOrIndex_Single(TCPWH_PUM_HW, TCPWM_PRM_NUM);

/*TCPWM Counter Mode inpdd

if (Cv_TCPWM SUCCESS !:I(y_rtp\m_cnunter_lnit(Tcp\m_muursn_ﬂw, TCPM_COUNTER_NUM, BTCPWM_COUNTER_config))

/ H Add TCPWM_COUNTER initialization function

CY_ASSERT(@);

THEDTE The INITISIIze] COUMTer

Cy TCPWM Counter_Enable(TCPWM_COUNTER_Hi, TCPWM_COUNTER NUM);

Add TCPWM_COUNTER enable function

/* Then start the counter, the counter will be trigger

signal */

far (53)

{
/*get the counter CC8 compare interrupt mask*/
intrMask = Cy_TCPWM_GetInterruptStatusMasked(TCPHM_COUNTER_HW, TCPWM_COUNTE
if (intrMask == CY_TCPWM_INT_ON_CC®)

/*toggle user LED1*/
Cy_GPIO_Inv(CYBSP_USER_LEDL_PORT, CYBSP_USER_LED1_PIN);

/*clear the counter CCO compare interrupt®/

#define

You can use the “TCPWM_COUNTER_HW” S M—

id

(TCPWM#0) and “TCPWM_COUNTER_NUM” $define

fdefine

(Counter#0) to specify the hardware #define

#define

Cy_TCPWM_ClearInterrupt (TCPWM_COUNTER_HK, TCPWM COUNTER_NUM, CY_TCPWM_INT_ON_CCB);

;1 |In this example, TCPWM_COUNTER starts with a TCPWM_PWM trigger. So you don't use the start function.
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Implementation (contd.)

TCPWM_PWM initialization:
» Callthe Cy TCPWM_PWM Init() function to initialize TCPWM_PWM
— Configure TCPWM with parameters in the TCPWM_PWM_config structure

TCPWM_PWM enable:
» Callthe Cy TCPWM PWM Enable() function to enable TCPWM_PWM

TCPWM_PWAM start:
» Callthe Cy TCPWM TriggerReloadOrlndex_ Single() function to start TCPWM_PWM

— Triggers a software reload event on the specified TCPWM
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https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__tcpwm__functions__pwm.html#ga6440d2a9dc8d85056abd62556bee7f82
https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__tcpwm__functions__pwm.html#ga802ebf3a49b1056e4bc5b057deb26e49
https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__tcpwm__functions__common.html#ga710f6bd4caaeda13df9c2ab91b8d1571

| (infineon
Implementation (contd.)

TCPWM_COUNTER initialization:
» The Cy TCPWM Counter_Init() function initializes TCPWM as a counter mode
— Configure TCPWM with parameters in TCPWM_COUNTER_config structure

TCPWM_COUNTER enable:
» Callthe Cy TCPWM Counter Enable() function to enable the TCPWM counter
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https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__tcpwm__functions__counter.html#ga6068a06ddc8a07c67bb6df86e920944c
https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__tcpwm__functions__counter.html#ga1707e2cc291fe486fbea346157c65bff
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IMPORTANT NOTICE

The information given in this document
shall in no event be regarded as a
guarantee of conditions or
characteristics
(“Beschaffenheitsgarantie”) .

With respect to any examples, hints or
any typical values stated herein and/or
any information regarding the
application of the product, Infineon
Technologies hereby disclaims any and
all warranties and liabilities of any kind,
including without limitation warranties of
non-infringement of intellectual property
rights of any third party.

In addition, any information given in this
document is subject to customer’s
compliance with its obligations stated in
this document and any applicable legal
requirements, norms and standards
concerning customer’s products and any
use of the product of Infineon
Technologies in customer’s applications.

The data contained in this document is
exclusively intended for technically
trained staff. It is the responsibility of
customer’s technical departments to
evaluate the suitability of the product for
the intended application and the
completeness of the product information
given in this document with respect to
such application.

For further information on the product,
technology, delivery terms  and
conditions and prices please contact
your nearest Infineon Technologies
office (www.infineon.com).
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