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— This document helps application developers understand how to use the Device Configurator ADC as
part of creating a ModusToolbox™ (MTB) application

— The Device Configurator ADC is part of a collection of tools included with the MTB software. It shows all the analog resources,
whether enabled or not, and how they connect.

Scope of work

— ModusToolbox™ tools package version: 3.1.0
— Device Configurator version: 4.10

— Device
— The TRAVEO™ T2G CYT4BF8CE device is used in this code example.

— Board
— The TRAVEO™ T2G KIT_T2G-B-H_LITE board is used for testing.

25 July 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 2



afineon

Introduction — ADC features

— SARADC Core
— 12-bit resolution with a maximum sample rate of 1 Msps
— 32 logical channels with the same capabilities
— Eachlogical channel can select input from:
— 32 analoginput pins
— Diagnostic signals
— Analoginput pins of other ADC units
— Support for external mux (three select bits)
— AMUXBUSA/B
— Scans triggered by timer, software, continuous, pins, or system triggers
— Multiple ADC units can be triggered by the same trigger to ensure lock-step operation
— Triggers can be cleared by software
— Optional debug pause
— Double buffering of output data
— Programmable sample time for each channel
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Introduction — ADC features (contd.)

— Programmable post processing options for each channel

— Sign/zero extension to 16-bit

— Left/rightalignment

— Averaging: First-order accumulate and dump, up to 256 samples

— Programmable right shift

— Range detection: below/above threshold, in/out-side range

— Pulse detection: programmable positive and negative event counters
— Channels can be individual or grouped

— Flexible grouping: from 32 groups with one channel to one group with 32 channels
— Group scans are dynamically scheduled by the hardware

— Eight priorities, programmable per group

— Four preemption types: resume, restart, cancel, or finish

— Optional automatic idle power down
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Introduction — ADC features (contd.)

— Interrupt generation
— Group scan done
— Group scan done overflow detect
— Group scan canceled
— Per channel range detect
— Per channel pulse detect
— Per channel pulse/range overflow detect
— Output trigger generation per channel
— Dataready/completion (each channel can trigger DW transfer)
— Range violation detected
— Digital and analog calibration available

— Programmable offset and gain calibration
— Non-intrusive background recalibration
— Coherent calibration update
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Introduction — ADC features (contd.)

— Support for diagnostic measurements including broken wire detection. This includes:
— ADC sampling capacitor preconditioning feature
— Selectable current source or sink on selected ADC input while sampling
— Support for LED diagnostics

— On-chip temperature sensor and power monitoring
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Launch the Device Configurator &-/

. mitw20230419 - Empty_App_1/README.md - Eclipse IDE for ModusToolbox™ 3.1
- From EC[Ipse IDE File Edit Navigate Se: New >
. . . mif 57 |®& >~ &) ~ Go Into @Sy RETIHIH DO
— You can launch the Device Configurator by either of = |wro. « wom. r e imew windon d  BREADMEMA 3 % =0 = oun
. Show In Alt+Shift+W > it Al v BEE
the following methods & Empty App.1 . = i ;
5 & EVTGEN_trigger AT ™ 2’:}°d“_5T°L°'b‘I”; - 5 Toolks
. . . . .  Hello World 1 ow in Local Termina > BSP Assistant 1.10
- nght_ClICk O n the p rOJ eCt I n the PrOJ eCt EXp lorer = mth_shared 2 Copy Ctrl+C Device Firmware Update Host Tool 2.0
™ . . & Multicore_Empty_A Paste Ctrl+V Library Manager 2.10
and select ModusToolbox™ > Device Configurator |~ = = « pee Delte __g5p configurstors
Seres r Device Configurator 4.10 I 1
<version= Eclipse IDE for Move... QSPI Configurator 4.10
ModusToolbox™ Rt e h2 Smart I/O Configurator 4.10

kel Quick Panel *-Variables % Expressions e Breakpoints ==

Eclipse IDE for

— Click the Device Configurator link in the Quick ModusToolbox™
» Start
Pa nel » Empty App (APP_KIT T2G-B-H_EVK)
» Launches
» Tools

~ BSP Configurators (APP_KIT T2G-B-H_EVK)

F Device Configurator 4.10 I
= QSPI Configurator 4.10
Hsmart 1/0 Configurator 4.10
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Device Configurator ADC config view

— Device Configurator ADC
— On the Peripherals tab, you can select and configure each analog channel

Peripherals tab |

File Edit View Help
5] = ke
12-bit SAR ADC 0 (ADC) - Parameters &
Pins  Analog-Routing  System  Peripheral-Clocks ~ DMA Enter filter text... LL‘G E §
- . i v 1
All available Analog are shown in an expandable tree. . — — ZVE® AR e *
You can check the Analog channels that should be enabled “ Ansiog (@ Configuration Help Open 5AR2 Documentation
settin \ ~ FEgPfnable Analog ¥ General
g' b-bit SAR ADC 0D AR2-1.0
o |
b |
O
Use 1 clock cycles per conversion ~
g
(@) Number Of Channels [
~ Connections
(@) Clock & | @ 16 bit Divider 0 clk [USED] v
K (%) 13.066667 MHz
|Th|s tab allows you to enter Names for the resource.
Generic 0 v
@ | @ EVTGEN 0 tr_out[12] (EVTGEN) [USED] v
| Personality shows the selected Personality, where applicable. i it -
(2) Trigger Chanel Input <unassigned> -
12-bit SAR ADC 0 {ADC) - Parameters Icmg Preview

| Parameter tab: You can set parameters for the specified Analog

25 July 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved.



Infineon

;

Quick start guide

— To use the ADC Device Configurator for analog setting, do the following:

— Launch the Device Configurator.

— Check the analog channels to use

— Select the parameter from the various pull-down menus to configure signals.

— The ADC 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 ADC functions in your application.
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Use case &-/

— This code example demonstrates how to use the TRAVEO™ T2G MCU event generator (EVTGEN) resource to trigger
ADC conversion in the Active power mode

— Add “retarget-io” library using Library manager: A utility library to retarget the standard input/output (STDIO)
messages to a UART port. You can directly print messages on a UART terminal using printf()

— The counter clock of the event generator block is configured to 1 MHz, and the active compare value is configured
to 1000000 (1 sec)

— When the active counter is greater than or equal to the active compare value, it generates the active trigger event
to trigger SAR ADC conversion and interrupt

— Inthe event generator interrupt handler, update the active comparator value corresponding comparator structure

— It generates events every second to trigger ADC conversions

— When SAR ADC conversion is complete, generate the ADC conversion “Group scan done” interrupt, and print the
ADC result via UART

— See the EVTGEN_trigger_ADC application for operation
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ADC configuration

— Create project

— Click New Application in the Quick Panel and open
the Choose Board Support Package (BSP) window

k& Quick Panel - Variables % Expressions e Breakpoints ~ ~ O

Eclipse IDE for
ModusToolbox™

~ Start

& New Application K
Import Existing Application In-Place|

1) Select “New Application”

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

% Refresh Quick Panel

Select TRAVEO™ BSPs and KIT_T2G-B-H_LITE
— Click Next and open the Application window
— Check the Empty App option.

In this use case, change the application name to
ADC_training.

— Click Create to start application creation

25 July 2023 restricted

[ Choose Board Suppert Package (BSP) - Project Creator 210
Settings Help
Source Template

Enter filte.. [/ Create from MPM.. Browse for BSP.

MCU/SOC/sIP CUNV

Kit Name
~ TRAVEO™ BSPs

KIT T2G-B-H EVK CYTABFBCHE _ <none>

2) Select “TRAVEO™ BSPs” and
“KIT_T2G-B-H_LITE”

KIT T2G-B-H LITE CYT4BFS8CDS _ <none>

BSRKIT T2G B B 1ITE

T2G-B-H MCU is designed for
automotive and industrial
applications. The evaluation bard
carries a T2G-B-H
microcontroller,and headers

# 3) Click the “Next” button |\

Next > Close

[ Select Application - Project Creator 2.10

Settings  Help

Application(s) Root Path: C:IU;ers/rnthZBOMQ

Target IDE: Eclipse IDE for ModusToolbox™y
Enter .. (4 | Browse for Application... h 4 %
Template Application

Additional Code Examples
¥ Getting Started

=2 Emp% ADC traiing |
L] FreeRTOS Blinky

New Applightion Name al

[m) ®

afineon

You can change application
name here

[=1 [+] | This empty application provides a
template for creating applications.

For more details, see the README on
GitHub.

. |

4) Check the “Empty App” button

Application(s) Roo

Press "Create” to i

-

Copyright © Infineon Technologies AG 2023. All rights reserved.
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ADC configuration (contd.)

— Add Library
— Add “retarget-io” library to the ADC_training application

— You can specify the TX pin, RX pin, and the baud rate through the cy_retarget_io_init() function.
— Inthis session, retaget-io library adds to proj_cmOp Libraries

. Select your application (click the ADC_training), then click the “Library Manager 2.10” in the Quick Panel
2. Select “proj_cmOp Libraries” and click the “Add Library” button
3. Select “retarget-io” in peripheral tab, then click the “OK” button

-

[ Library Manager 210 | ki Add Libeary - Library Manager 210 b4
Settings Help

& g . 2 = Target Project: |proj_cmp
G Project Explorer &2 % Debug ' Registers %: Peripherals - ——
Application Directory: C1/mtw_FAE traininy t

5 ADC_traiin - o Name Version
& Empty App_1 » e Mame Update Available Remove » > ::'u:::;are

T

kl Quick Panef “Variables % Expressions “ Breakpoints H::: E,E:::E,::i:; :g; Z:::
— O emiteo 301 relence Version details: 140 release
cmss [ emm1so 200 release

~ Tools core-lb [] cvackiT-028-6r0 210 release
core-make [ cvackiT-028-5ENSE 100 release.
b5 BSp Assiant 1.1¢ [ cvackiT-028-TFT 120 release
= [] cvackir-032 110 release
[] display-eink-€2271cs021 1,10 release
N [ display-oled-ssd1306 102 release
[ display-tft-stT789 10,1 release
. [ Drivers 330 release
~ BSP Configurators (APP_KIT _T2G-B-H_EVK) [ multi-half-bridge 501 release
=1
& Device Configurator 4.10 Al e 140release |
W QSPI Configurator 4.10 WD a [rob-ie 121 release ¥
4 >

& smart 1/0 Configurator 4.10
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ADC configuration (contd.)

— Launch the Device Configurator
— Select the ADC_training project.
— Click the Device Configurator in the Quick Panel
— Then, open the Device Configurator window

E q 52 o 2 =N 2 = File Edit View Help
I Project... ¥ 4 Debug ¥ Regist.. % Periph... 2R~
B&Y :
= - CYT4BFBCHE 12-bit SAR ADC 0 - Parameters [DISABLED] 8 x
= ADC _traiing Peripherals | Pins  Analog-Routing | System  Peripheral-Clocks ~ DMA Enter filter text. =]
1) Select “ADC_training” project [erer e e AL Vooe
& Quick ... ®=Variabl... % brpre— ———— Resource Namels) Personality ~ Oveniew
“ Analog @ Confi Help Open SAR? D
~ Analog
Eclipse IDE for e
™ [J 12-bit SAR ADC 2 | pas:
oqauslioolboX =
epassaret
» Start ;:;r::;uni(zlmn
System
» ADC_traiing (APP_KIT T2G-B-H_EVK) ) -
3) Open the Device configurator
* Launches
» Tools
~ BSP Configurators (APP_KIT_T2G-B-H_EVK)
Device Configurator 4.10
QSPI Configurator 4.10
Smart ‘/0 Conf"g urator 41 O : : : — 12-bit SAR ADC 0 - Parameters [DISABLED] Code Preview .
. | 2) Click the Device configurator Qe | i oMoy | [CJorae | @1
~ ADC traiing APl Documentation ] Fi | Descipton Loestion
P :::I r:/[\){cmor Z :::rbclﬁp ;::us:mp will be slower because clock configuration cannot continue until the WCO is ready. See the device datashest for WCO startup timing. I WCQ is not required during startup, consider starting it in CTABFBCHE WCO

Ready
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ADC configuration (contd.)

— Configure ADC

file Edit Settings View Help

== e
CYT4BFBCDS 12-bit SAR ADC 0 (ADC) - Parameters 8 x
Peripherals ~ Pins  Analog-Routing  System  Peripheral-Clocks ~ DMA |Eutsr’iltsrt£x|‘. U_|L1 =

Infineon

[Enter fiter text..

1 Fill Analog name to ADC

Value

Rescurce Name(s) General
v Analog (2) Configuration Help Open SAR2 Documentation / - Enable SAR Block: @
~ Programmable Anal hd Gene{al - Enab|e The SAR MUX M
12-bit SAR ADC 0 JADC R2-1.0 (2) Enable SAR Block _ Enable The SAR ADC M
~ System ') Enable The SAR MUX P dition Time: 0 .
EVIREN 0 [Ereen  |EviGEn-io (3) Enable The SAR ADC - Precon |t|0n_ Ime:
(2) Precondition Time | - Power Up Time: 0
(2) Power Up Time | - Power Down If Idle: O
Select the 12-bit SAR ADC 0 @ Power Down IfIde - MSB Cycles: Use 1 clock cycles per conversion
(2) MSB Cycles Use 1 clock cycles per conversion ~ - Half LSB: O
') Half LSB O X
Y —— I | - Number Of Channels: 1
| Connections
7 Clock f @ 16 bit Divider 0 clk [USED] H\v Connections
Pclods 12.066667 00, N
N — "= - Clock: 16 bit Divider 0 clk [USED]
(7) Channel Name [channel0 | - Clock Frequency: 13.066667 MHz
') Enabled
') HW Trigger Generic 0 ~
- Channel 0
(2) Trigger Input & | @ EVIGEN 0 tr_out{12] (EVTGEN) [USED] ~
- Enabled: &
) Tigge Output <unassigned> \ - HW Trigger: Generic 0
(2 Trigger Chancl Input <unassigned> ¥ - Trigger Input: EVTGEN 0 tr_out[12] (EVTGEN) [USED]
(%) Voltage Range Trigger Output | <unassigned> - Trigger Output: <unassigned>
(2) Channel Done Trigger Output | <unassigned> - Trigger Chanel |nPUt: <unassigned> )
N - Voltage Range Trigger Output: <unassigned>
12:07 SAR ADC.0 (ADG) - Parameters_|_ Code Preview - Channel Done Trigger Output: <unassigned>
Notice List g X
00 Errors ! 0 Warnings UTasks ez\nfus
Fix Description ) Location ~

@  TheWCO's enabled. Chip startup will be slower because ceck configuration cannot continue unti the WCO is reacy. See the device datasheet for WCO startup timing. If WCO is not reguired during startup, consider

starting it in main() for faster chip startup.

The file was last saved with a different version of the tools than will be used to perform code generation on save. Last saved with: ‘Configurator Backend 3.0.0° from "ModusToolbox 3.0.0'. Current: ‘Configurator Backend

CYTABFBCDS: WCO

design.modus ¥
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ADC configuration (contd.)

— Configure ADC

Infineon

x [ Channel 0 (contd.)
- Debug Freeze Input: <unassigned>

~| - Priority: O
- Preemption Type: Complete ongoing acquisition (including

averaging), up on return Resume

- Group End: &

- Output Trigger Type: Pulse

- Input: P6[0] analog (CYBSP_POT,CYBSP_A0) [USED]
- Enable External Analog Mux: O

- Precondition Mode: No Preconditioning

- Overlap Diagnostic Mode: No Overlap or SARMUX

Diagnostics

- Sample Time (Aperture): 60

- Selection Of Calibration Values: Regular

- Result Data Alignment: The data is right aligned in
Result[11:0]

- Sign Extension: <unassigned>

| |- Post Processing Mode: No Post Processing

- Averaging Count: 1
- Shift Right: 0

- Positive Reload: 0

- Negative Reload: 0

- Range Detection Mode: Inside Range (Low <= Result < High)
- Range Detect Low Threshold: 0
- Range Detect High Threshold: OxOFFF

File Edit Settings View Help
a0
CYT4BFECOS 12-bit SAR ADC 0 (ADC) - Parameters 8
Peripherals  Pins  Analog-Routing  System  Peripheral-Clocks ~ DMA Enter filter text.. & \ [LAN=|
[Enter ftter ot A]F B @& BT [Name Value
Resource Namels) Personality (@) Debug Freeze Input <unassigned> ~
~ Analog @) Priority o |
~ Programmable Anal () Preemption Type Complete ongoing acquisition (including averaging), up on return Resume v
| 12-bit SAR ADC OIADC | SAR2-1.0 (2) Group End
~ System (2) Output Trigger Type Pulse ~
=] EVTGEN 0 EVTGEN-1.0
EVIGEN (@) Input & | @ PéI0] analog (CYBSP_POT, CYBSP_AQ) [USED]
7) Enable External Analog Mux (]
7) Precandition Mode Mo Preconditioning -
Overlap Diagnestic Mode Ne Overiap or SARMUX Diegnestics ~
Sample Time (Aperture) 60 _
Selection OF Calibration Values | Regular ~
Result Data Alignment The data is right aligned in Result[11:0] ~
Sign Extension Unsigned ~
Post Processing Mode Ne Post Processing ~
Averaging Count =R
Shift Right o
7) Positive Reload &0
2) Negative Reload =1
7) Range Detection Mode Inside Range (Low <= Result < High) ~
(7) Range Detect Low Threshold [0 |
(7) Range Detect High Threshold [0x0FFF |
~ [Edvanced
(2) Store Config in Flash
12-bit SAR ADC 0 (ADC) - Parameters  Code Preview
Notice List 8

©oceros 1 0Wamings OTasks ©2ros

Advanced
- Store Config in Flash: &

Fix Description

@  TheVWCO s enabled. Chip startup will be slower because clock configuration cannot continue until the WCG is reacy. See the device datashet for WCO startup timing. If WCO is not required during startup, consider

starting it in main(} for faster chip startup,

The file was last saved with a different version of the tools than will be used to perform code generation on save. Last saved with: ‘Configurator Backend 3.0.0' from ‘ModusToolbox 3.0.0°. Current: *Configurator Backend

Location

CYT4BFECDS: WCO

design.modus

v
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ADC configuration (contd.)

— Configure Event generator (EVTGEN)

File Edit Settings View Help
I=1=Ca)e

CYT4BFACDS

Infineon

Counter

- Reference Clock: CLK_HF3 (18 MHz + 1%)

- Low Frequency Clock: CLK_LF (32.768 + 0.015% )
- Counter Tick: 1000000

- Ratio Control Mode: Hardware Control

- Ratio Value: 30.51757813

- Ratio Dynamic Mode: RatioDynamicMode_0

Comparatorl2

- Enabled: O

- Trigger Output: 12-bit SAR ADC 0 tr_sar_gen_in[0]
(ADC) [USED]

- Work Mode: Active

- Trigger Mode: Edge Sensitive

- Active Comparator Value: 1000000

- Period Active Event: 1.00000000

EVTGEN 0 (EVTGEN) - Parameters 8 x
Peripherals ~ Pins  Analog-Routing  System  Peripheral-Clocks ~ DMA Enter filter text.. &8 B
[Enter fitter ten. Fill Svst t Name Value R
Resource Namels) I ystem name to | Overview
~ Analog EVTGEN (7) Contiguration Help Open EVIGEN Documentation
~ Programmable Anzlog | Counter
12-bit SAR ADC 0 M SAR2-1.0 (7) Reference Clock () CLK_HF3 (18 MHz = 1%)
v System y ?) Low Frequency Clock () CLK_LF (32768 kHz = 0.015%)
| evraeno |evTcen | eviGen-10 Counter Tick [1000000
?) Ratio Control Mode Hardware Control ~
Ratio Value 7 3051757813
(2) Ratie Dynamic Mode | RatioDynamicMode_0 i
Comparator]
Comparator2
Comparator3
Comparatord
Comparatar3
Comparator§
Select the EVTGENO Comparstor?
Comparatord
Comparatord
Comparator10
Comparator1
GrparatarZ
(Z) Enable O
(2) Trigger Output & | @ 12-bit SAR ADC 0 tr_sar_gen_in[0] (ADC) [USED]
(7) Work Mode Active <
(2) Trigger Mode Edge Sensitive ~
(7) Active Comparator Value 1000000
(2) Period Active Event (%) 1.00000000 -
EVTGEN 0 (EVTGEN) - Parameters  Code Preview
Notice List 8 x
©oerors | 1 0Warmings OTask's [ S
Fix Description ~

@  TheWCOis enabled. Chip startup will be slower because clock configuration cannot continue until the WCO is ready. Se the device datashest for WCO startup timing. f WCO is not required during startup, consider

starting it in main(] for faster chip startup.

o N

25 July 2023 restricted
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ADC configuration (contd.)

— Confirm configuration result

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

Code Praview

# x

Enf .

#include "cy sarz.n”
#include "cy syscli.h”
$1include "cycfg routing.h”

#define ADC_HW PASSO_SARD
$define ADC CHO HW
$define
$define
#define
#define ' SARZ
$ifndef SARMUXO C T ZDDR
#define SARMUXO_CHO_PORT_ADDR O
fendif
#define ADC channel 0_IDX (0UL)

r:nnatl cy_stc_sar2_channel_config_t ADC_channel_0_config :]
{

. channe 1HwEN:
.triggerSslection
.channelPrioricy
.preenptionType = CY_SAR2
.doneLeve
.isGroupEnd
.pinkddress =

true,
CY_3AR2 TRIGGER GENERICO,

EEMPTION_FINISH RESUME,
EVEL PULSE,

N_ADDR,

.extMuxEnable
LextMuxSelsct
.preconditionMode = CY_SARZ PRECONDITION_MCDE OFF,
.overlapDiagMeds = CY_SAR2_OVERLAP_DIAG_MODE_OFF,
.sampleTime = 601,

.calibrationValusSel

CY_SAR2 CALIBRATION VALUE REGULAR,

.posTErecessingMede = CY_SARZ POST PROCESSING MODE NONE,
.resultAlignment RR2_RESULT_ALIGNMENT RIGHT,
.signExtenticn = CY_SAR2_SIGH_EXTENTION_UNSIGNED,
.averageCount = 11,

.rightshift B

.positiveRelead = 0T,

.negativeRelcad = 00,

.rangeDetectionMods = CY_SAR2 RANGE DETECTION MODE INSIDE RENGE,
.rangeDetectionloThreshold =
.rangeDetectionEiThreshold =

o,
%OFFFU,
b

const cy_stc_sar2 config t ADC config =

<

Note that it is regardless of the unit number,
generated with such as sar2 name so that it can
be used with the SAR2 driver.

12-bit SAR ADC 0 {ADC) - Parameters Code Preview

25 July 2023 restricted

Code preview tab

Copyright © Infineon Technologies AG 2023. All rights reserved.

Infineon

17



ADC configuration (contd.)

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

Users/UmenoKezuo/miw/EVTGEN_trigger ADC/bsps/ TARGET_APP_KIT T26-B-H_EVK config/design modus - Device Configurator 40 - @
File Edt View Help

] = E ) (N
cvTagrec Code Preview . .
bespherls [hine  Avsog-Routing  System | Perphera-Clocks | DA 2) Close Device configurator |
[eser e e AV B B B T | T SR oo Syets pecimheraia.n Fiice lomeres in vhe folder
Resource Nomets) Persoralty * G Users/Unenci o/ SVTGEN_orsager ADE/baps/ TARGER pge KT _T26-5-8 EVR/confia/Se
~ Analog

A Analog #include “cy_sar2.h"

-bit SAR ADC 0[ADC SAR2-1.0 oty f:z;;gig”‘"l‘" .

SARO_CHD
_0_inTerrupts_sar_0_TROn
_VDDA 277V T0_4 SV

|1) Click "Save” button |

Communication

< #ifnder 52
Digital #define
System senair

const cy_stc_sarz_channel_config_t ADC_channel_0_config =
i

.channelfwEnable = true,
 piiriguerSelection - CY SAR2 TRIGSER GENERICO. -

12-bit SAR ADC 0 (ADC) - Parameters  Code Preview

— Ifan Errors/Tasks message appears, it should be resolved according to the instructions

Notice List - Smart /0 Configurator 4.0

oﬂElruls §i 2 Warnings Dzrasks oﬂ\nfm

Fix Description Location -
O 2 Errors/Tasks g

‘ None ‘

AL e

I ] invalid DU connection. DU TRO is sourced from LUT [6] but the LUT is not enabled to drive it CYT4BFBCHE: Smart /0 13 (smart_ia) w

25 July 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved.
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ADC configuration (contd.)

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.

%yfslcfevtgan;nnfigfl EYTGEN config =
L

-frequencyRef = 18000000,

-frequencyLf = 32768,

frequencyTick = WEIEI[I[II]I]

ratioControlMode = OV EVTGEN _RATIO_CONTROL_HW,
.ratioValueDynamichode = CY_EVTGEN_RATIO prianIc MODED, &

— This example has the following code:

R i 1
= | GeneratedSource - o X #fif !defined(CYCFG_PERIPHERALS H) .
“ . . ° c{)i,sl:,evtgen,slruct,:anf|g,t EWTGEN_camp12_ fidefine CYCFG PERIPHERALS Ho
functional itySelect ion = CY_EVTGEN ACTIY ) .
] & e o B[] E B et LG A i iclue Sorte ot e
cor a B opute e o “valueDeepS | eepConparatar = 1,4 finclude “cy_evigen.h

1 finclude "oy syslib.h"L
const cy_stc_sar?_channel_confiz_t ADC_channe#include "cy_sar? h"y
{e include “cy_sysclk.h"L

wj Rename  New
fol

. .channelHuEnable = tru H " i -
¢ t Gt . erate rigzarselection = OF SARQ _TRIGGER_GENER “'”ClUde oyofe_routing.h"s
.channelPriority = OU,
o St .preenntionType = CY SARZ _PREEMPTION_FIN]] thf defmed( _cplusplus)y
CATIC SMIEFLM ( ) 14:35 -dDEeLevE\d- cx SARQ TDONELEVEL_PULSE, ! [extern
8 g g -isGroupEnd =
8] eyefgc o ! e Tnhadrses - SHAROYD oo PIN aDDR,+ fendifs
) eycigh . portaddress = SéRNIMX[I CHT_PORT_ADGR, + tltd fine EVTGEN ENABLED 1UL
= . -extMuxEnshle = ase, lef ine
adgimeseme | CyCfg_peripherals.c  iass rexilolect = 0010 oy on | 82T ine EVIGENTHY EVIGEND.
N — . -preconditionMode = H
o ol dockec >, ve e sshode = o s ek orac M 01100 EVTEEN DR BT I ot O o
) 1 .zanpleline = - - - ! _
_ ~d oycfg.docksh ! “calibrat jonvaluedelect = cv sapz_caLtery fdef ine ADC ENABLED TUy
18, cycfg_dmas.c 022/11/29 14:35 -mstll’trgfesswng?odec; EXRgAQESEEy‘!E?gﬁﬁE iidef ine ADC_HW PASSO_SAROL
Y «resu lgnment =
B) cycfg_dmash 022/11/29 1435 ‘signExtent ion = CY SAR2 STGN EXTENTION. | gggi:gg ﬁ%g Eﬂgnﬁ!fésag/ ESEOCEE%W
y ' ) . Gount = 10,3
B) cycfg_noticesh .?T;?éﬁ\?w_ o, itdef ine ADC_CHO_IRU pass O_interrupts_sar_0_IROn

U, + {define ADC_channel 0_IRO ADC_GHO_IRGL
jidef ine ADC”VODA_RANGE CY_SARZ VDDA _2_7v_TO 4 5V

B) cycfg peripherals.c

-positiveReload =
i

B) cycfg peripheralsh 11/29 14:35 .rangeletect fonifode =

v -rangeDetect jonLoThreshoTd = OU,1 = didef ine ADC_channe!_0_IDX" (OULT+
v o< > -rangeDetectionHiThreshold = 0x0FFFU, ¢ 4
i8items 1 Hem selected 117 KB - bl ) . extern cy_stc_evtegen_config_t EVTGEN config;
‘E?"“ cy_ste_sar? confiz t ADC_config = & extern cy_stc_evtgen_struct_config_t EVTGEN compl1Z_config; |
_ .preconditionTine = OU,¢ extern const cy_stc_sar2_channel config_t ADC_channel_0_config;
Cycfg penpherals_h cpowerupTine = OU, 4 extern const cy_stc_sar? config_t ADC_config; !
—_ “enab leld] sPomerDown =

1
“PaE et o =08 Sak? RS STRETCH o void init_cycfg peripherals(void):

.Eﬂaﬁlega\g\‘_sb(luqv = false,
-saruxEnable = true, ! B
.adcEnable = true,l !hf defined(_eplusplus)y
.sarlpEnable = lrua + 4
-channelConfig = {(cy stc_sar?_channel _ed fondif i
HULL, NULL, NULL, MULL, NULL TNOLLS HULL, FUL

i |
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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.

mtw - ADC_training/main.c - Eclipse IDE for ModusToolbox™

File Edit Source Refactor Navigate Search Project Run Window Help
R ®v&vao B|EbvOv Qv v HlEE v pve vo v

G Proje... ©* © Debug ' Regis... % Perip... dmainc @ mainc [@spidmac ®READMEmd ®READMEmd @mainc ®READMEmd [ mainc

= & [renens

v & ADC _training ~ * File Name main.c
& Binaries g
* Description s is the source code for the Empty Application Example
& Includes s o Aaid "

lbox.
& bsps

& buid 1) Double click the main.c file [y .

Copyright 2021-2022, Cypress Semiconductor Corporation (an Infineon company) or
an affiliate of Cypress Semiconductor Corporation. All rights reserved.

Makefile
& READMEmd * This software, including sour i d salatad
R T TP ¥ * materials ("Software”) is own:

@Quick .. *Vara.. 4 oo torone of it arriiates ('of Open the main.c edit window

* worldwide patent protection (

" United States copyright laws and international treaty provisions.
Eclipse IDE for A * Therefore, you may use this Software only as provided in the license
ModusToolbox™ * agreement accompanying the software package from which you

obtained this Software ("EULA").

If no EULA applies, Cypress hereby grants you a personal, non-exclusive,
non-transferable license to copy, modify, and compile the Software
source code solely for use in connection with Cypress's

~ Start -

& New Application

& |mport Existing Application In-Place

@ Search Online for Code Examples

& Console 2 Problems % Progress 0 Memory & Terminal i & Disassembly
¢ Search Online for Libraries and BSPs © ADC_training ModusShel
< Training Material
menokazuo@ISCNSCG21
& Refresh Quick Panel sy b
« ADC training (APP_KIT_T2G-B-H_EVK)
& Build Application
b i v
< >
Writable Smart Insert 1:1:0

u qbsph
* mainivoid)
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| infineon
Implementation (contd.)

— Add ADC, Event generator initialization and enable function

There is structure to configure ADC and Event
generator in the cycfg_peripherals.c file

& main.c * README.md |
o " Add Cy_SARZ2_1Init() initialization function e
s [cy_sAR2_tnit(ADC W, 8ADC_config);  J&—  |for ADC "

Set ADC group done interrupt .

32755 L
S Cy_SAR2_Channel_SetInterruptMask(ADC_HW, ADC_LOGICAL_CHANNEL, CY_SAR2_INT_GRP_DONE); “rat igfont rolMode = ov EVTGEN RATIO_CONTROL_HW, ¢
“rajfoVal usDynani cMode = GY_EWTGEN_RAT10_DVRANIG_WODED 4

EWTGEN_compl12_confiz =

TIVE_FUNGTIONALITY , 4
ITIVE, +

t EWTGEN config = 4

/* Register ADC interrupt hapdl le J ©_evtezen_struct _confiz_t
Cy_SysInt_Init(&irq_cfg_sar, &adc int handler‘),

NVIC_ClearPendingIRQ(ADC_IRQ_! . [t o
NVIC_EnableIRQ((IRQn_Type)ADC mcLNuM), Add ADC int handler “valebeept | cepbonparatar = 1,1

JfunctionalitySelection = Y _EVTGEN
trizzerOutfdee = C\‘_EVTGEN_EBE;E_S

1l
[{:unsl cy_stc_sar?_channel _conf ig_t ADC_channel _0_config = 4
n

* Register event generator interrupt handler and enable interrupt *
Cy_SysInt_Init(&irq_cfg_evtgen, &evtgen_isr);
Cy_EvtGen_ClearInterrupt(EVTGEN_HW, ©xFFu);
NVIC_ClearPandingIRQ(EVTGEN_IRQ_NUM); Add Cy_EvtGen_Init() initialization
NVIC_EnableIRQ((IRQn_Type)EVTGEN_IRQ_NUM); 7= "

function for event generator

-channeltyEnable = true, .
JAriggerSelection = O SARZ RIGGER_GENERICO, 4
.channelPriority = OU,
.nreenp(lanype = oY SARZ
.doneLevel = CY_SARZ_DONJ
+ 1 sGrounEnd

REEMPTION FINISH _REGUME ., &
" LEWEL_PULSE, +

C¥_SARZ _PRECONDITION MODE_OFF, L

Initialize event £ =/
| Cy_Ev;Gen_Init(EVTGEN_Hw, &EVTGEN_config); | | |0 BARZ_DVERLAP_DIAG_WCDE_OFF, !
T Mun\ia eSe\ec( = CY SAEETCQ%EE%%}SN VALUE REGULAR 4
| Cy_EvtGen_Enable(EVTGEN_HN); |4 | Add Event generator enable T FROcES
n = C\‘ SARQ ' GTGN_EXTENTION_UNSTGNED , +

TUEIay S Uit anu wait TOr the counter completed initialization */
Cy_SysLib_DelayUs(625);

* Check if the ratio status is valid during hardware control ratio *
if((CY_EVTGEN_RATIO_CONTROL_HW == EVTGEN_config.ratioControlMode) && (!Cy_EvtGen_GetRatio$

. -ray eDetchunH hreshuld = DxUFFFU 4
4

CY_ASSERT(®); t{:?nsl v_stec_sar2_canf

‘preconditionTime = OU,4

-powerupTime = OU, 1

.enableldlePoverdown = fals

.mehitretchMode = CY_SARZ MSE STRETCH _MODE_1CYOLE, 4
1

Add Cy_EvtGen_InitStruct() initialization function |/ :§§?§L§E§;£\L§i5°?¥.f;,“"“

.adcEnable = true
for Comparator StrUCture 'EE;IEEETSEA?\; Enﬁc: stc_sar?_channel config t %)&ADC_channel 0 config, )
r;ULL NULL, NULL, MULL, WOLL, NOLLS WULL, RULL, WOLL, NWULLY WULL, RUCL, WULL,

L

/* Check if the event generator counter status is valid */
if(CY_EVTGEN_COUNTER_STATUS_VALID != Cy_EvtGen_GetCounterSt

CY_ASSERT(®);

* Initialize the event enerator compar structure */
Cy_EvtGen_InitStruct(EVTGEN_HW, EVTGEN_COMP_STRUCT_NUM, &EVTGEN_compl2_ conhg),l
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Implementation (contd.)

— Add ADC initialization and enable function

— See the EVTGEN_trigger_ADC application for others

if(CY_SAR2_INT_GRP_DONE == (intrSource & CY_SAR2_INT_GR

{

* Get the ADC conversion result and sta

2] adc_result = Cy SAR2_Channel_GetResult(ADC HW, ADC_LOGICAL_CHANNEL, &adc_status);l
- - = - & CV_SARZ_STATUS_VACIUT]
adc_done_flag = 1;
¥
/* Clear interrupt source */
Ji Cy_SAR2_Channel_ClearInterrupt(ADC_HW, ADC_LOGICAL_CHANNEL, CY_SAR2_INT_GRP_DONE);

[2 main.c ®
*
sk ok sk ook s ok ok ok sk ok ok ok ok K K oK R oK o ok 3Kk ok sk Rk R ok ADC |n[ handler Ik**************/
“void adc_int_handler (void)
uLnt32_t adc_status = @; Add Cy_SAR2_Channel_GetResult() function for
/* Get interrupt status */ ADC conversion result
i uint32_t intrSource = Cy_SAR2_Channel_GetInterru DC_HW, ADC_LUGICAL_CHANNEL )
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Implementation (contd.)

ADC initialization
— Callthe CY SAR2 Init()function to initialize the ADC channel

— Initialize the ADC, connect to use pin port 6.0 as input

ADC interrupt configuration
— Callthe Cy_SAR2_Channel_SetinterruptMask() function to configure the channel interrupt.

— Specify CY_SAR2_INT_GRP_DONE as an argument to generate an interrupt when the conversion is completed

— Configure interruptin the CY _Sysint_Init() function.

— Set the interrupt source (ADC channel 0), interrupt priority (7), interrupt vector, and the ISR (adc_int_handler())

Get ADC conversion result

— Callthe Cy_SAR2_Channel_GetResult() function to get the ADC conversion result and status.
— Callthe Cy_SAR2 Channel Clearinterrupt() function to clear the interrupt factor.

— Clear interrupt flag of specified ADC channel (channel 0 of ADCO)
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Implementation (contd.)

Event Generator interrupt configuration
— Configure interruptin the CY_Sysint _Init() function
— Settheinterruptsource (EVTGENO), interrupt priority (7), interrupt vector, and the ISR (evtgen_isr())
— Callthe Cy EvtGen Clearinterrupt() function
— Setthe EVTGENO bit to 0 to clear the interrupt
Event Generator initialization
— Callthe Cy_EvtGen_lInit() function to initialize the Event Generator
— Initializes Event Generator parameters (clock source frequency in Active/DeepSleep power mode, EVTGEN
customized period, ratio control mode and specific dynamic mode)
Event Generator comparator structure initialization
— Callthe Cy_EvtGen_InitStruct() function to initialize the Event Generator comparator structure

— Initializes the Event Generator parameters (functionality comparator structure, condition for start trigger/interrupt,
making period of interrupts/triggers and the making period of interrupts during DeepSleep)
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Implementation (contd.)

Event Generator comparator structure initialization
— Callthe Cy_EvtGen_InitStruct() function to initialize the Event Generator comparator structure.
— Initializes the Event Generator parameters (functionality comparator structure, condition for start trigger/interrupt,
making period of interrupts/triggers and the making period of interrupts during DeepSleep)
— Refertocy_stc_evtgen_struct_config_tfor parameter details
Update active comparator value
— Check that the interrupt source is EVTGENO with the return value of the Cy_EvtGen_GetStructinterrupt() function.

— Getinterrupt flag of EVTGENO
— Callthe Cy_EvtGen_ClearStructinterrupt() function to clear the interrupt factor.
— Clearinterrupt flag of EVTGENO
— Callthe Cy_EvtGen UpdateActiveCompValue() function to update the active comparator value.
— Update active comparator to initial value (1000000 = 1 sec); this can be modified to change the ADC conversion cycle
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Compiling and programming

2.

3.

4.

5.

Connect to power and USB cable.
Use Eclipse IDE for ModusToolbox™ software
for compiling and programming.

Compile
a.  Select the target application project in the Project Explorer.

afineon

OKIT_T26-8-H
T_126-8-E_|

viizoloeevs
am

USB connector

b.  Inthe Quick Panel, scroll down and click “Build Application” in - ADC training (APP KIT T2G.8-H LITE
ADC_training (APP_KIT_T2G-B-H_LITE). s sopicaion |

Open a terminal program and select the KitProg3 COM port.
Set the serial port parametersto 8N1 and 115200 baud.
Programming
a.  Select the target application project in the Project Explorer.
b.  Inthe Quick Panel, scroll down and click “ADC_traing Program
(KitProg3_MiniProg4)” in Launches.

¥ Clean Application

= Launches

% ADC_training Debug (KitProg3_MiniProg4)

tﬂ.m’_ training Program (KitProg3_MiniProgd) I

Generate Launches for ADC_training
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1. After programming, the application starts automatically. Ensure that input voltages are provided at the analog

Run and test

input pin P6.0. This pin is connected to the potentiometer.

2. Rotate the potentiometer to change the ADC input voltage, and the result prints out every second in the terminal
window.

3. Confirm that the input voltages are displayed on the UART terminal.

OKIT_T26-B-H_LITE REV-D
N\ OKIT_T26-B-E_LITE REV-D ¢
; Py
e

sion complete,

25 July 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 27



afineon

References

Datasheet

— CYTABF datasheet 32-bit Arm® Cortex®-M7 microcontroller TRAVEO™ T2G family

Architecture Technical reference manual

— TRAVEO™ T2G automotive body controller high family architecture technical reference manual
Registers Technical reference manual

— TRAVEO™ T2G Automotive body controller high registers technical reference manual

PDL/HAL

— PDL
— HAL

Training
— TRAVEO™ T2G Training

25 July 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 28


https://www.cypress.com/documentation/datasheets/cyt4bf-datasheet-32-bit-arm-cortex-m7-microcontroller-traveo-ii-family
https://www.cypress.com/documentation/technical-reference-manuals/traveo-ii-automotive-body-controller-high-family
https://www.cypress.com/documentation/technical-reference-manuals/traveo-t2g-tvii-b-h-8m-registers-body-controller-high
https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/page_getting_started.html
https://infineon.github.io/mtb-hal-cat1/html/index.html
https://www.infineon.com/cms/en/product/microcontroller/#!trainings

L
o _ Infineon
Revision History
Revson JECn [ submissinosteJosseipionotchange

7942668 2023/07/25 Initial release

25 July 2023 restricted Copyright © Infineon Technologies AG 2023. All rights reserved. 29



Important notice and warnings
All referenced product or service names and trademarks are the property of their respective owners.

Edition 2023-07
Published by

Infineon Technologies AG
81726 Munich, Germany

© 2023 Infineon Technologies
AG.
All Rights Reserved.

Do you have a question about
this document?

Go to:
www.infineon.com/support

Document reference
002-38205 Rev. **

25 July 2023 restricted

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).

Copyright © Infineon Technologies AG 2023. All rights reserved.

afineon

WARNINGS

Due to technical requirements products
may contain dangerous substances. For
information on the types in question
please contact your nearest Infineon
Technologies office.

Except as otherwise explicitly approved
by Infineon Technologies in a written
document signed by  authorized
representatives of Infineon
Technologies, Infineon Technologies’
products may not be used in any
applications where a failure of the
product or any consequences of the use
thereof can reasonably be expected to
result in personal injury.

30


http://www.infineon.com/support
http://www.infineon.com/

(infineon



