.
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
Scope of work L/

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

— The Device Configurator for Communication is part of a collection of tools included with the MTB
software. It provides a GUI to configure the communication. This document describes use cases for
CAN FD, UART, and SPI.

> ModusToolbox™ tools package version: 3.0.0
» Device Configurator version: 4.0

» Device:
- TRAVEO™ T2G CYT4BFBCH device is used in this code example

» Board:
- TRAVEO™ T2G KIT_T2G-B-H_EVK board is used for testing
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Introduction L/

» The CAN FD controller has the following features:

- Flexible data-rate (FD) (1ISO 11898-1: 2015)
— Up to 64 data bytes per message
— Maximum 8 Mbps supported

— Time-Triggered (TT) communication on CAN (ISO 11898-4: 2004)
— TTCAN protocol level 1 and level 2 completely in hardware

— AUTOSAR support

— Acceptance filtering

— Two configurable receive FIFOs

— Up to 64 dedicated receive buffers
— Up to 32 dedicated transmit buffers
— Configurable transmit FIFO

— Configurable transmit queue

— Configurable transmit event FIFO
- Programmable loop-back test mode
— Power-down support

- Shared message RAM
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Introduction (contd.)

» The CAN FD controller has the following features:
— ECC protection for message RAM
— Global fault structure to handle ECC errors
— Receive FIFO top pointer logic
— Enables DMA access on FIFO
— DMA for debug message and received FIFOs
— Shared time stamp counter
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Introduction (contd.)

» The SCB controller has the following features:
— Standard SPI master and slave functionality with Motorola, Texas Instruments, and National Semiconductor protocols

- Standard UART functionality with SmartCard reader, local interconnect network (LIN), and IrDA protocols
— Standard LIN slave functionality with LIN v1.3 and LIN v2.1/2.2 specification compliance
The SCB has only standard LIN slave functionality.

— Standard I12C master and slave functionality

- EZ mode for SPI and 12C slaves; allows operation without CPU intervention

— CMD_RESP mode for SPI and I12C slaves; allows operation without CPU intervention and is available only on

— DeepSleep-capable SCB

— Low-power (DeepSleep) mode of operation for SPI and 12C slaves (using external clocking), available only on

— DeepSleep-capable SCB

— DeepSleep wakeup on 12C slave address match or SPI slave selection; available only on DeepSleep-capable SCB
— Trigger outputs for connection to DMA

— Multiple interrupt sources to indicate status of FIFOs and transfers

- Local loop-back control
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Launch Device Configurator

» From Eclipse IDE

Launch the Device configurator by either of the
following methods:

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

b) Click the “Device Configurator” link in the Quick Panel
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Device Configurator view for communication config

» From Eclipse IDE
— Open the “Peripherals” tab in the Device Configurator

Window for selecting peripheral and Window for setting the operating
channel number. parameters of selected peripherals

Channel 1 - Parameters

Peripherals ﬁi\s Analog-Routing System Peripher ' » ‘Enter filter text... / & ‘ g B
Enter filter text... \ & ‘Hl—" =] =] I ﬁe Value \ 2
Resource Name(s) @ v Over\_/iew

Analog (7) Configuration Help Open CAN FD Documentation
v Cor;munication ) v Callback Functions
Controller Area Network FD (CAN FD) 0 "'_;‘\, TxCallback Function
v Controller Area Network FD (CAN FD) 1 (7) RxCallback Function
[J Channel 0 canfd_1_chan_0 (7) ErrorCallback Function
Channel 1 canfd_1_chan_1 v Mode
[J Channel 2 canfd_1_chan_2 "'_?‘\, CAN FD Mode O
L] Channel 3 canfd_1_chan_3 vonnections j v
[ Channel 4 canfd 1 chan 4 < i
g > Channel 1 - Parameters ~ Code Preview
Notice List g x
00 Errors I 0 Warnings EJ 1 Task 0 1 Info
Fix Description Location 2
[ The ‘Clock Signal' parameter must not be empty. CYT4BFBCHE: Channel 1 [Clock Signal]
The WCQ is enabled. Chin startun will be slower bacause clack confiauration cannot continue until the WCQ is readv. See the A7
Ready
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Quick start
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;

» To use the Device Configurator for communication setting

Launch the Device Configurator.
Use the various pull-down menus to configure signals.
Save the file to generate source code.

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 communication functions in your application.
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Use case for CAN FD




Use case

» Overview of configuration parameters for CAN FD:

Mode : CAN FD

CAN instance : CANO_CH1

Clock frequency : 40 MHz (Clock divider: Peri Clock Group 1 16-bit Divider 0)
Used ports:

— RX port = P0.3 (CYBSP_CAN_RX)

—TXport  =P0.2 (CYBSP_CAN_TX)

Bitrate setting: - Fast Bitrate Setting:

— Nominal bitrate = 500 kbps — Data Bitrate

— Sampling point =75% — Sampling Point

— Prescaler =10 — Prescaler

— Nominal time segment 1 =5 — Data Time segment 1

— Time segment 2 =2 — Data Time segment 2

— Synchronization jump width =2 — Data Synchronization Jump Width

See “CAN FD” application for operation
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CAN FD configuration L/

Choose Board Support Package (BSP) - Project Creator 2.0 - [m] X

» Create project

Source Template

Enter filter text | — ~

l) CIICk NeW Appllcatlon In QUICk Panel and open KitName MCU/SOC/SIP Connectivity 2) Select “TRAVEO™ BSPs” and
Choose Board Support Package (BSP) window “KIT_T2G-B-H_EVK"

AIROC™ Connectivity BSPs

PMG BSPs TATCTOCOMTTOMET, & 7.2 TR TTaCte COTMECTar Tor TETTacg T30
PSoC™ 4 BSPs modules based on AIROC™ Wi-Fi and Bluetooth® combos (currently
N o not supported), SMIF dual header compatible with Digilent Pmod for
EClI pse IDE fo r ATl o1: .3 interfacing HYPERBUS™ memories (currently not supported), and

[~ TRAVEC™ BSPs

ModusToolbox™ headers compatible with Arduino for interfacing Arduino shields. In
oduslioolbox KITT2G-8-HEVK  CYT4BFBCHE  <none> addition, the board features an on-board programmer/debugger

(KitProg3), a 512-Mbit QSPI NOR flash, CAN FD transceiver, Gigabit
~ Start XMC™ BSPs Ethernet PHY transceiver with RJ45 connector interface, a micro-B ™

I H “ ”

|3) Click the “Next” button ~
BSP: KIT_T2G-B-H_EVK
Press "Next” to select application \ v

@ Search Online for Code Examples l Next > | Close
e

& New Application 4—' 1) Click “New Application”
-l Import Existing Application In-Place

Select Application - Project Creator 2.0 - ] X
2) Select TRAVEO™ BSPs and KIT_T2G-B-H_EVK sppicaionty et va: [ 4) Check the “Empty App” button || Browse

Target IDE: Eclipse IDE for ModusToolbox™ |

3) Click Next and open the Application window E | e | 7/LYOU €N Change application name here
i e o i e et e
4) In this use case, it changes to “CAN_FD _training”

Hellourd
5) Click Create and start application creation 2 Seicing P ks

[J XMC7000 OOB Demo

Peripherals
v
Application(s) Root Path: C:/Users/Koji.Mizumoto . « ” ~
5) Click the “Create” button
Press “Create” to create the selected application(:
v

< Back Create Close

@

002-36744 **, 2022-12-19 Copyright © Infineon Technologies AG 2022. All rights reserved



o (infineon
CAN FD configuration (contd.)

» Launch “Device configurator”:

1) Select the “CAN_FD _training” project.
2) Click “Device configurator” in Quick Panel
3) Open the “Device configurator” window

&% CAN_FD_training

it 2 =8 “ i i »
5 Project Explorer & 1% Debug Registers 7w Per\phe;lr:F . / 3) Open DeV|ce conflgurator
S U 8

CYT4BFBCHE Channel 1 - Parameters [DISABLED] F X
« » .
| 1) Select “CAN FD prOJECt Peripherals Pins  Analog-Routing System Peripheral-Clocks ~ DMA Enter filter text... & B H
|l Quick Panel 9= Variables ¢ Expressions ®e Breakpoints ~ & Enter fiHar text. /| VEBR = Name Value
Resource Name(s) Personality v OVE"‘j'.‘SW
Eclipse IDE for Analog 7) Configuration Help Open CAN FD Documentatiol
Communication
™
ModusToolbox Drgia
» Start System

» DMA_training ((BBT Tas o 1 s

s Launches | 2) Click “Device configurator”

+ Tools

= i B-H_EVK)

Channel 1 - Parameters [DISABLED] Code Preview

& Device Conf gurator 4.0

GSPI Configurator 4.0
& smart /0 Configurator 4.0
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CAN FD configuration (contd.)

» Configure Clock (System):
1) Click the System tab
2) Select PLL400M1
3) Set “Desired Frequency” to “200.000”

4) Ensure that the frequency is set to 200 MHz
Jl) Click

CYT4BFBCHE PLL400M1 - Parameters g X
Peripherals Pins Analog-Routing System Peripheral-Clocks DMA ‘Enterﬂltertext,.. & ‘ v B2
Enter filter text.. & "\f' = E SLE] I "-{ ‘2 ﬁ Name Value 2
Resource Neme( e - R m—
= ] [} 1
(@ PATH_MUX3 srss 0 clock 0 pathmux 3|1 || & —— "~ 2/ Configuration Help pen PLL Documentation
@ PATH MUX4 | srss_0_clock_0_pathmux 4|1 | | & ﬂ 4) 200 MHz Ge”f’;f‘ls i & o J3) Set to 200_000|
: L 1 70
i1 PATH_MUX5 srss_0_clock 0_pathmux 5| —1 L Source frequency 2=
: (7) Low Frequency Mode %) false
&1 PATH_MUX6 srss_0_clock 0 pathmux 6|1 ||~ |z =Lt | e 4 SRR %\ Confi i )
(7)) Configuration >
PLLO srss_0_clock_0_pll_0 | 2 i 2= 2
|2) Select | PLLA 0 clock 0 ol | Iz [ — ‘ ey 4, | (R () Desired Frequency (MHz) ‘200.000 |
srss_0_cloc 1 2 , Sl =
— _J_pl_ : ] [ CKHR | ':?: Optimization |il| Min Power
PLLAOOMO  |srss 0 clock 0 pll400m 0 |1 | —2 st | coomm b | (3) Feedback (16-200) =50
I | CLK HF4 L) Fee ac -
PLL400M1 srss_0_clock 0 pll400m 1 |fl, : s V Y Dfmrmann r1 4en gL 4 v
< > < > PLL40OM1 - Parameters  Code Preview
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o (infineon
CAN FD configuration (contd.)

» Configure Clock (System):
4) Select CLK_HF2
5) Select CLL_PATH2 as “Source Clock”
6) Set “Divider” to “1”
7) Ensure that the frequency is set to 200 MHz

CYT4BFBCHE CLK_HF2 - Parameters g X
Peripherals Pins Analog-Routing System Peripheral-Clocks DMA ‘Enterfiltertext... & ‘ g B
‘Enterfiltertext,.. & ‘\f =l & g [ L{ S Eﬁ Name Value
ce Name(s) . gJ‘ B | "‘ v QOverview |5) Select CLK_PATH2
- o . . 3 g
CLK_HFT srss. 0. clock_0_hfclk_1 _— 17) 200 MHz |7} Configuration Help Open quhfFrequencv,Qﬁ:ks Documentation
l $1K HF2 srss_0_clock 0_hfclk 2 B acomg {7 ““"T ¥ General
L L) ~
CINE3 srss_0_clock 0_hfclk 3 —— \2) Source Clock CLK PATHZ
CLK_HF4 ool 0 hiclk 4 ] rowemes ) JCEE (7) Source Frequency 200 MHz £ 1%
g 0_hfelk _ i =
Lz I.7) Divider w
CLK_HF5 4) Select | s . | S — L/
e (7) Frequency 200 MHz £ 1%
CLK_HF6 srss_0_clock 0_hfclk_6 : 6) Setto 1
CLK_HF7 srss_0_clock_0_hfclk 7 S 1 e
aKE |
[] CLK_MEM srss_ 0 _clock 0 memclk 0, S v
cuk paths
< ? < > CLK HF2 - Parameters Code Preview
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CAN FD configuration (contd.)

» Configure Clock (Peripheral Clocks):

1)
2)
3)
4)
5)

Set “Divider” to “5”

Click the Peripheral-Clocks tab for peripheral clock divider configuration
Select 16 bit Divider 0 in Peri Clock Group 1

You can see 40 MHz clock (200 MHz/5) as output frequency
Select Channel 1 clock_can (CAN_FD) as “Peripherals” connection

Eile Edit View Help

@R | 1) Click *Peripheral-Clocks” tab |

CYT4BFBCHE
Pins Analog-Routing System Peripheral-Clocks DMA

Peripherals

Enter filter text..

16 bit Divider 0 - Parameters

F x

‘Ene'f ter text...

O B M@

‘VE 4 B

Resource Name(s) Personality i
v Peri Clock Group 0
8 bit
16 bit
245 bit
~ Peri Clock Group 1
8 bit
v 16.hit

| 2 15 bit Divider 0 [peri 0 group 1 div 15

Peripheral Clock-1.0

L[ 16 bit Divider, en_0 g 16_1
] 16 kD coci O ceopie 4o dic 180D
164 2) Select 16 bit Divider 0 for CAN FD

e
[ 16 bit Divider 5
] 16 bit Divider 6

TTOIVIOET & [DeT_U_OToup_T_aTV_To_F

peri_0_group_1_div_16_5

peri_0_group_1_div_16_6

Name

v Overview

(%) Configuration Help Open Peripheydls Clock Dividers Documentation

v General
(%) Saurce Clock
(3 Divider
(%) Frequency
(%) Start on Reset

(2) Peripherals

Value

3) Divider setto 5

KAAF2 (200 MHzZ £ 1%)

__{4) 200 MHz/5 = 40 MHz I:I

(infineon

Select signal(s) - Device Configurator 4.0

16 bit Divider 0 - Parameters

X
1 40 MHz £ 1% Saltezi oy Sl D EmrEsiin Taiwrass)
[Enter filter text..

[ & | @ Channel 1 clock_can (CANFD) [USED] ] [J @ Channel 0 clock_can ~
[J @ Channel 0 clock can
’ @ Channel 1 clock_can
[J @ channel 2 (Io(k:can
| 5) Select Channel 1 clock_can as peripherals | £1® Channel 3 clock can

— [] @ Channel 3 clock_can v

- Cancel
Code Preview
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CAN FD configuration (contd.)

» Configure CAN FD (Clock and GPIO):
1) Make the following settings in the Peripherals tab
2) When you configure the peripheral clock connection in “Peripheral-Clocks”, CAN FDO Channell is already selected.
3) Enter CANFD as the name
4) Set the “CAN FD Mode”
5) When you configure the peripheral clock connection, 16 bit Divider O clk is already selected as Clock Signal
6) Select PO_3 (CAN_RX) and PO_2 (CAN_TX) to “CAN Rx Pin” and the “CAN Tx Pin”

CYT4BFBCHE Channel 1 (CANFD) - Parameters
Peripherals I‘Eims Analog-Routing System Peripheral-Clocks DMA |5--‘:e-f ter text...
Enter filter text.. 1) Click “Peripheral-Clock” tab SE A= Name Value
Resource LENEE) Personality ~ Overview 4) Set CAN FD Mode box
P . Callback Functions
~ Communication 3) Fill the Name to v Mode « R . e R
~ Cantraller Area Netwark FD (CAN FD) 0 1 «CANFD” & CAN FD Mode 5) “16 bit Divider 0 clk” is automatically selected
[ch 0 = "'ki""" &)
anne . ~ Connections
hannel 1 CANFD CAN FD-3.0 _
=S —? (@) Clock Signal & | @ 16 bit Divider 0 clk [USED]
| a2 .
c - - () Clock Frequency =
1,"|) - R . R
O Ch}l 2) CAN FDO Channell is automatically selected (2 CAN Rx Pin & || O e Gl fiafL i GEEER G (V) [IETERT
Controller Area Network FD (CAN FD) 1 (7) CAN Tx Pin & || @ PO[2] digital_out (CYBSP_CAN_TX) [USED]
[] Inter-1C Sound Bus (125) 0 )
[ Inter-IC Sound Bus (125) 1 (7) DMA Rx FIFO 0 Trigger Output <unassigned > 6) Se“eat;’(;)_; as CC::AANN TR)z( pO::'t, and
L Inter-IC Sound Bus (125) 2 (2) DMA Rx FIFO 1 Trigger Qutput <unassigned > selec - as por
[1 Local Interconnect Network (LIN) O in 0 J
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CAN FD configuration (contd.)

» Configure CAN FD (Bitrate Setting):

1) Set the value of each Bitrate Setting
2) Ensure that “Nominal Bit Rate” is “500 kbps” and “Nominal Sampling Point” is “75%”

CYT4BFBCHE Channel 1 (CANFD) - Parameters F X
Peripherals ~ Pins  Analog-Routing  System » | | Enter filter text.. .r_’g g B
Enter filter text... & ‘lf' [=] o b= I Name Value 1 ~
Resource Name(s) v Bitrate Setting
Analog '/'_3’\, Nominal Prescaler 10 N\
v Communication '/'_}\, Nominal Time Segment 1 5
v Controller Area Network FD (CAN FD) 0 -/‘_?\, Nominal Time Segment 2 2
L1 Channel 0 canfd 0 ¢ '/?\ Nominal Synchronization Jump Width 2 Z
Channel 1 CANFD '/'_3*\, Nominal Bit Rate %) 500 kbps
[1 Channel 2 canfd 0 ¢ '/'f\, Nominal Sampling Point = 75%
[1 Channel 3 canfd 0 ¢
L] Channel 4 canfd_0_¢
CAntrallar Araa Natwnrl EN (CARN ENNY 1 v l
< > Channel 1 (CANFD) - Parameters Code Preview
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o (infineon
CAN FD configuration (contd.)

» Configure CAN FD (Fast Bitrate Setting):

1) Set the value of each Fast Bitrate Setting
2) Ensure that “Data Bit Rate” is “1000 kbps” and “Data Sampling Point” is “75%”

CYT4BFBCHE Channel 1 (CANFD) - Parameters F X
Peripherals ~ Pins  Analog-Routing  System P |Enter filter text.. LA O B
] - B T [ 1 ~
Enter filter text... & ‘Hi’ =] oh A= Name Value
Resource Name(s) 2 v Fast Bitrate Setting
Analog /‘3’\ Data Prescaler 5 N\
¥ Communication '/7\ Data Time Segment 1 5
v Controller Area Network FD (CAN FD) 0 ."_:'\r Data Time Segment 2 2
LI Channel 0 canfd 0 « (7) Data Synchronization Jump Width 2 Y,
Channel 1 CANFD (7) Data Bit Rate %) 1000 kbps
L Channel 2 |canfd 0 « (7) Data Sampling Point % 75%
[J Channel 3 canfd_0 ¢ . o
[1 Channel 4 canfd 0 ¢
gy :
CAntrallar Araa Natwnrl EN (CARN ENNY 1 —
< > Channel 1 (CANFD) - Parameters Code Preview
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o infineon
CAN FD configuration (contd.)

» Confirm configuration result

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

Code Preview 8 X

Enter search text..

{ ~
.mode = CY_CANFD FIFO MODE BLOCKING,
.watermark = 0U,
.numberOfFIFOElements = 8U,
.topPointerLogicEnabled = false,

bi

cy_stc_canfd config t CANFD_config =

{
.txCallback = NULL,
.rxCallback = canfd _rx_callback,
.errorCallback = NULL,
.canFDMode = true,
-bitrate = &CANFD nominalBitrateConfig,
.fastBitrate = GUANFD dataBitrateConfig,
-tdeConfig = &CANFD_tdcConfig,
.sidFilterConfig = &CANFD_sidFiltersConfig,
.extidFilterConfig = &CANFD extIdFiltersConfig,
.globalFilterconfig &CANFD_globalFilterConfig,
.rxBufferDataSize = CY_CANFD BUFFER_DATA SIZE_8,
.rxFIFOlDataSize = CY CANFD BUFFER_DATA SIZE 8,
.rxFIFO0DataSize = CY_CANFD BUFFER_DATA SIZE_8,
.txBufferDataSize = CY CANFD BUFFER_DATA SIZE 8,
.rxFIFO0Config = &CANFD_rxFifolConfig,
.rxFIFOlConfig = &CANFD rxFifolcConfig,
.noofRxBuffers = 1uU,
.noOfTxBuffers = 1U,
.messageRAMaddress = CY CANOMRAM BASE + 0U,

.messageREMsize = 81521,

30l

a

bi
cy_stc_canfd_t0_t CANFD_TORsgisterBuffer_0 =
{
.id = 0x22U,
.rtr = CY_CANFD_RTR DATA_FRAME,
.xtd = CY_CANFD_XTD_STANDARD_ID,
.esi = CY_CANFD_EST_ERROR_ACTIVE,
bi
cy_stec_canfd_tl_t CANFD TlRegisterBuffer 0 =

< < 4! Code preview tab I>

Channel 1 (CANFD) - Parameters I Code Preview |

002-36744 **, 2022-12-19 Copyright © Infineon Technologies AG 2022. All rights reserved



CAN FD configuration (contd.)

» Close Device configurator:
Click the “Save” button after completing all settings, then close the “Device configurator”

(your folder) /D
. 2) Close “Device configurator”
71 E 1_’_"] 1) Click “Save” button | | |

|

CYT4BFBCHE Code Preview

System Peripheral-Clocks |4 | » |Enter search text.

=n /% ROTE: This i= a preview only. It combi the
Enter... & | & o =] DR st e iy sy SRS
~/

Resource Name(s) ff

&_0_HW CYHAL CLOCE_BLOCE_PERIZHERALL 16EIT

¥ Peri Clock Group 0 ;
v 16 bit ey

16 bit Divider 2 | peri 0 gro

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

0_HW CY_SYSCLE_DIV_16_BIT

None ~ Natice List - Smart /0 Configurator 40 O
~ v OUElrols 1, 2Warmings szasm ouwm
Fix Description Location
I o 2 Errors/Tasks I 4
Click / ) mwalid DU connection. DU TRO is sourced from LUT [6] but the LUT is not enabled to drive it I CYT4BFBCHE: Smart 1/0 13 (smartjo) v
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CAN FD configuration (contd.)
» Configuration file:

— Close “Device configurator”, it 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.

— This example has the following code: SR
.mode = CY_CANFD_FIFO_MODE_BLOCKING,
| & ¥ | GeneratedSource — 0O ) .watermark = e
i 1 .numberOfFIFOElements = L
Home Share View (7] .topPointerLogicEnabled = false,
5
« v 1 « con. > Gener. v 0 £ search GeneratedSource cy_stc_canfd_config_t CANFD_config =
{
~
Name Date modified ) .txCallback = NULL,
. .rxCallback = canfd _rx_callback,
& My Desktop [] CATIC_SMIFFLM 2022/11/25 13:24 1 .errorCallback = NULL,
. .canFDMode = true,
@ My Documer % cyclg.c 202211124 17245 1 .bitrate = &CANFD nominalBitrateConfig,
¥ cycfgh 2022/11/22 16:54 ] .fastBitrate = &CANFD_dataBitrateConfig, _
& My Sync 1] cyefgtimestamp j =Y .tdcConfig = &CANFD_tdcConfig, ’"‘""”'f”'"]”%‘ — T
f . h | € .sidFilterConfig = &CANFD_sidFiltersConfig,
@ OneDrive - P % oyelg_clocks.c CyCig_peripherals.c .extidFilterConfig = &CANFD_extIdFiltersConfig,
M cycfg_clocksh ZEPTTIS 1527 .globalFilterConfig = &CANFD globalFilterConfig
@ pc . - . ) .rxBufferDataSize = CY CANFD BUFFER DATA SIZE 8
cfg_notices.h 2022/11/24 17:45 : - - - - E
A poticesh, o =" s g .IXFIFOlDataSize = CY_CANFD_BUFFER DATA SIZE 8,

o
lﬁ cycfg_peripherals.c LzZ
]

l% cycfg_peripherals.h

= e A M S o e 2w ] B DT ST TR |
.txBufferDataSize = CY_CANFD_BUFFER_DATA_SIZE_8

'I cycfg_peripherals.h

; -cr Ec- - - ICRTARIARET} .rxFIFOOConfig = &CANFD_rxFifoOConfig,
cyclg_pins. - 1 .rxFIFOlConfig = &CANFD_rxFifolConfig,
¥ cycfg_pinsh 2022/11/25 13:24 1 .noOfRxBuffers = B
cfg_qspi_memslot. 2022/11/22 16:54 S FoOlTxBuL ers D),
¥ oycfg_aspi memslot.c 1 .messageRAMaddress = CY CANOMRAM BASE + 1
M cycfg_qspi memsloth 2022/11/22 16:54 A .messageRAMsize = b, -
M cycfg_routing.h 2022/11/25 13:24 49 1};
stc_canfd _t0_t CANFD_TOR sterBuff 0=
W cycfg_system.c 2022/11/25 13:24 ?y_s c_cantd_th_ LAORegIsterButten.
¥ cycfg_systemh 2022/11/22 16:54 Jddo= s
[ FlashCAT1C_SMIFout 2022/11/25 13:24 (EEL SO0 CANED  RIR-TD TR, ERAMEY
- .xtd = CY_CANFD_XTD_STANDARD_ID,
[] aspi_config.cfg 2022/11/22 16:54 esi = CY CANFD EST ERROR ACTIVE
¥ E
‘\ ptsl E
< >
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Implementation

(infineon

» This section describes how to implement the configured CAN FD. This example will implement CAN FD

configuration in the CAN_FD _training project.
— Open main.c in the CAN_FD_training project

Eclipse IDE for B comilatic Open the main.c edit window

ModusToolbox™

@ Console £ Problems = Progress i2 () Memory 4 Terminal
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Implementation (contd.)

(infineon

» Add include file

€ main.c 2

-—-/******************************************************************************

* Include header files

******************************************************************************/

#include <stdio.h>

#include “"cy_pdl.h" Add include file in the main.c

#include "cycfg.h"
#include "cybsp.h" _

[ #include "cy_retarget_io.h"
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Implementation (contd.)

» Add CAN FD initialization

(infineon

002-36744 **, 2022-12-19

AN

|AddCANFDmemnmnmbn

Emainc £ ‘
int main{void)
=i
cy_rslt_t result;
cy en _canfd status_t status;
Use this structure to configure CAN FD
/* Initialize the device and board peri|; : 1
result = oybap initl) s in the cycfg_peripherals.c file
if (result '!'= CY_RSLT_ SUCCESS)
=) {
CY_ASSERT(0) ;
r }
” T T AT R T T )
= status = Cy CANFD Init(CANFD HW, CAN HW CHANNEL,!&CANFD configl
o &canfd_context) ;
TT=(oracte 1o Cl CANT D SUCCEs T
= { \
CY ASSERT(0) ;
o} |Add CAN FD initialization function
= s - »
(=] status = Cy CANFD UpdateAndTransmitMsgBuffer (CANFD HW,
CAN HW CHANNEL,
&CANFD_txBuffer 0,
CAN_BUFFER_INDEX,
+ &canfd_context) ;
=1

README.md # [& main.c

[2 cycfg_peripherals.c &

cy—ste—canfd—config—p CANFD_config| =

{

}s

.txCallback
.rxCallback = canfd_rx_callback,

.errorCallback = NULL,

.canFDMode = true,

.bitrate = &CANFD_nominalBitrateConfig,
.fastBitrate = &CANFD_dataBitrateConfig,
.tdcConfig = &CANFD_tdcConfig,

.sidFilterConfig = &CANFD_sidFiltersConfig,
.extidFilterConfig = &CANFD_extIdFiltersConfig,
.globalFilterConfig

.rxBufferDataSize =
.rxFIFO1DataSize = CY_CANFD_BUFFER_DATA_ SIZE_8,
.rxFIFO@DataSize = CY_CANFD_BUFFER_DATA_ SIZE_8,
.txBufferDataSize = CY_CANFD_BUFFER_DATA_SIZE_8,
.rxFIFOBConfig = &CANFD_rxFifoBConfig,
.rxFIFO1Config = &CANFD_rxFifolConfig,
.noOfRxBuffers
.no0fTxBuffers = 1U,

.messageRAMaddress = CY_CANGMRAM_BASE + eU,
.messageRAMsize = 8192U,

NULL,

= &CANFD_globalFilterConfig,
CY_CANFD_BUFFER_DATA_SIZE_8,

1u,
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| (infineon
Implementation (contd.)

CAN FD initialization:
» Call the Cy _CANED Init() function to configure CAN FD

— Initializes the CAN FD
CAN FD message transmit:

» Call the Cy CANFD UpdateAndTransmitMsgBuffer() function for CAN FD

— Updates the Tx buffer element parameters in Message RAM, copies data to Message RAM, and
then transmits the message.

Other functions:

» Check the following for more information

Channel 1 (CANFD) - Parameters f x
System  Peripheral-Clocks  DMA ] <
r ¥ A Name Value
Name Personatity Al v o Check here
ion Help Open CAN FD Documentatio:

& | @ 16 bit Divider 0 clk [USED]
40 MH:

40 MHz
£ | @ Poj3) BSP_CAN_RX) [USED]

& @ P2,

(CYBSP_CAN_TX) [USED]

C
Channel 3
Channel 4

DMA Rx FIFO 1 Trigger Output <unassigned>
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https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__canfd__functions.html#ga8a1f6cffafdd899861203d50d24e7b3e
https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__canfd__functions.html#ga077680b35c13481998c73e426129a91f

(infineon

Use case for UART




(infineon

Use case

» Overview of configuration parameters for UART:

- Mode : Standard UART
- SCBinstance : SCB3
— Clock frequency : 920.2 kHz (Clock divider: Peri Clock Group 1 8-bit Divider 0)
— Used ports:
—Tx :SCB3_TX (P13.1)
—Rx :SCB3_RX (P13.0)

— Baud rate : 115,200 bps
— Data width : 8 bits

- Parity : None

— Stop bits 1

- Flow control : None

- See “SCB UART Transmit and Receive using DMA” application for operation
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UART configuration

» Create project

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

Eclipse IDE for
ModusToolbox™

~ Start

New Application 1) Click “New Application”

-l Import Existing Application In-Place

@ Search Online for Code Examples

2) Select TRAVEO™ BSPs and KIT_T2G-B-H_EVK

3) Click Next button and open the Application window
4) In this use case, it changes to “UART _training”

5) Click Create and start application creation

002-36744 **, 2022-12-19

(infineon

& Choose Baard Support Package (BSP) - Project Creatar 2.0
Settings  Help

Source Template

Kit Name MCU/SOC/SIP Connectivity
AIROC™ Bluetooth® BSPs
AIROC™ Connectivity BSPs
PMG BSPs
PSaC™ 4 BSPs

=onel 2) Select “TRAVEO™ BSPs” and
“KIT_T2G-B-H_EVK”

connector for interfacing radio modules based on AIROC™ Wi-Fi and
@ y not supported), SMIF d r com
facing HYPERBUS™ memo

TRAVEOD™ BSPs
KIT_T2G-B-H_EVK

CYT4BFBCHE  <none>

XMC™ BSPs

Summary
BSP: KIT_T26-B-H_EVK

Press “Next” 1o select application.

device interface, three user LEDs, one potentiometer, and two push buttans.
The baard supports operating voltages from 33V to 5.0V for T2G-8-H
device.

|3) Click the *Next” button |

[ Select Application - Project Creator 2.0

Seftings  Help

Application(s) Root Path: |C:/Users/Ko]

Target IDE:

4) Check

Template Applicgy

[ Hello world

] Mutticare Empty App

[] Switching Power Modes.

[[] XMC7000 OOB Demo
Peripherals

Mew Application Narg

_u»xm_na ning

the “Empty App” button |

o SN £ i WO aral

s, Digital Cozart

You can change application name here

BSP: KIT_T2G-8-H_EVK
Template Applications): Empty App

5) Click the “Create” button

Application(s) Roat Path: C:/LUsers/Koji Mizumoto@infineon.com/mtw_20221207_ce_test_timer
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UART configuration (contd.)

> Launch the “Device configurator”:

1) Select the UART training project.
2) Click “Device configurator” in the Quick Panel
3) Open the “Device configurator” window

[ Project Explorer 32 45 Debug !l Registers . Peripherals — O
BS Y 8

g ed

&% UART _training

(infineon

1) Select “UART _training” projeﬂ
[ Quick Panel (- VATTaDIES ~= EXPTESSIONS % BIEaKpoTS CYT4BFBCHE Parameters

. Peripherals ~ Pins  Analog-Routir | »
Eclipse IDE for

ModusToolbox™ Hr =| K

» Tools System
~ BSP Configurato PP_KIT_T2G-B-H_EVK)

) Start Resource Name(s) Personality

» CAN_FD training (APP_KIT T2G-B-H EVK) Analog 3) Open “Device configurator it.
. « . " » Communication

» Launches ’-92) Click “Device configurator Digital

Device Configurator 4.0 ]
Parameters Code Preview

AJgmwe i vle L

Smart /O Configurator 4.0

» CAN_FD training API Documentation
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UART configuration (contd.)

» Configure Clock (System):

1)
2)
3)
4)

Click the System tab

Select PLL400M1

Set “Desired Frequency” to “196.000”
Ensure that the frequency is set to 196 MHz

infineon

CYT4BFBCHE —
Peripherals Pins Analog-Routing System ripheral-Clocks DMA
‘Emerflertext.. L ‘\f BEER @0 KKHE
Resource Name(s) Person PLL40OMO - S0MHz=2.4% | I 20MHz2 A
PLLO srss_0_clock 0_pll_0 PLL-3C HO M= 1% |_cuk ety I CLKTI
PLL1 srss_0_clock 0_pll_1 PLL-3.C — A 4) 196 MHZ 8 MHz :
— 1 srss_0_clock_0_pl1400m_0 PLL400 7/ TS
0 k_0_pli400m_1 PLL400
srss_0_clock 0_p e PLL400OM 1 }7/\ | ClKHF1T | | akr
v ~
196 MHz = 1% ; 340 MHz = 1% 340 MHz
CLK_FASTS 2) Select _fastclk_0 CLK_FA I Lo L'_|
[ CLK_FAST1 _fastclk_1 CLKF
CLK_HFO srss_0_clock_0_hfclk_0 CLK_HI PLLO _
CLK_HF1 srss_0_clock_0_hfelk_1 CLK_HI 144 MHz = 1% ) I CLK_PATH3 CLK_HF2
CLK_HF2 srss_0_clock_0_hfclk_2 CLK_HI 196 MHz = 1%
| CLK_HF3 0 k_0_hfclk_3 CLK_HI
d srss_0_clock_0_hfclk_3 U L D
CLK_HF4 srss_0_clock_0_hfclk_4 CLK_HI [ pu1 | ~ e = 1o
CLK_HFS srss_0_clock 0_hfelk 5 CLK_Hi 100 Witz = 1% |__cue parha 1
[ DTV .- e CLK_HF4 e
< < >

PLL400M1 - Parameters 8 X
‘Emerf ter text... ¥z |U =]
Name Value
v QOverview
(3 Configuration Help Open PLL Documel 3) Set to 196.000
~ General
(2) Source Frequency % 8MHz £ 1%
) Low Frequency Mode &) false
) Configuration Automatic ™
) Desired Frequency (MHz) 196.000 I
) Optimization 4 Min Power
) Feedback (16-200) =73
) Reference (1-16) &1
) Output (2-16) &3
) Fraction divider (0-16777215) (=) 8388608
) Fraction Dither 2 false
) Fraction Enable ) true
(%) Actual Frequency (4 196 MHz £ 1%
PLL400M1 - Parameters Code Preview
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UART configuration (contd.)

» Configure Clock (System):
4) Select CLK_HF2
5) Select CLL_PATH2 as “Source Clock”
6) Set “Divider” to “1”
7) Ensure that the frequency is set to 196 MHz

(infineon

CLK_HF2 - Parameters

F x

|Enlerf ter text...

<

CYT4BFBCHE
Peripherals Pins Analog-Routing System Peripheral-Clocks DMA
‘Emerf ter text... ‘J\r‘ B EAEE S ¥
Resource Name(s) Person ™ PLL400MO " SOMrz= 245 ‘ I SOMIFES A
CLK_FASTO srss_0_clock_0_fastclk 0 CLK_FA 240 Mz = 1% |k path1 CLKTI
[ CLK FAST1 stss_0_clock_0_fastclk_1 y l— S
CLK_HFO srss_0_clock_0_hfclk_0 CLK_HI —
K_HF1 srss_0_clock 0 _hfclk_1 CLK_HI E
ClK_HF2 srss_0_clock_0_hfc k’f CLK_HI T_mi\ “ LK PATHZ \_:| 7) 196 MHZ [
F3 srss_0_clock_0_hfclk_3 CLK_HI ‘ T
CLK_HF srss_0_clock 0_hfclk 4 CLK_HI LE
CLK_HF5 rss_0_clock 0 hfclk 5 CLK_HI ) /
CLK_HF6 CLK HI EREESE ) | cik patn3 ~ CLK_HF2
CLK_HF7 srss_0_c CLK_HI B ‘ ’-l 196 MHz £ 1%
[J CLK_MEM srss_0_clock 0_memclk 0 ‘
CLK_PERI srss_0_clock 0_periclk 0 CLK_PE [~ 144 MHz £ 1%
O cL_siow sr55.0_clock_0_slowclk 0 100MES T | crcpania 4\ |
v | CLK_HF4 v

Name Value
v Overview
(2) Configuration Help Open High-Freguen

v General

Clocks Dg

|
| 5) Select CLK_PATH2

entation

(@ Source Clock ||| CLK_PATH2

| v

Source Frequency ) 196 MHz + 1%

| v

Divider l 1
196 MHz + 1%

(2) Frequency

~

|6) Setto 1

CLK_HF2 - Parameters Code Preview
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o (infineon
UART configuration (contd.)

» Configure Clock (Peripheral Clocks):
1) Click the Peripheral-Clocks tab for the peripheral clock divider configuration
2) Select 8 bit Divider 0 in Peri Clock Group 1
3) Set “Divider” to “213”
4) You can see 920.02 kHz clock (196 MHz/213) as output frequency
5) Select Serial communication Block (SCB) 3 clock as “Peripherals” connection

— 1) Click *Peripheral-Clock’ tab | o ns

Select signal(s) - Device Configurator 4.0 X

3) Set Divider to 213 |

Select any signal(s) to connect to ‘Peripherals’.

4) 196 MHZ/213 = 9202 kHZ | “E'r.e'f' ter text..

Peripherals I & @ Serial Communication Black (SCB) 3 clock [USED] I ] @ serial Communication Block (SCB) 0 clock “
r [] @ serial Communication Block (SCB) 1 clock

[] @ Serial Communication Block (SCB) 2 clock

> @ Serial Communication Block (SCB) 3 clock [USED]

) | | | k ] @ serial Communication 8lock (SCB) 4 clock

o 5) Select Serial communication Bloc [ @ Serial Communication Black (SCB) 5 clock

| 2) Select 8 bit Divider0 for UART * s =l (SCB) 3 clock as peripherals ] @ Serial Communication Black (SCB) 6 clock

[] @ Serial Communication Block (SCB) 7 clock &
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UART configuration (contd.)

» Configure UART:

1) Check Serial Communication Block (SCB) 3 in the Peripherals tab

2) Select Serial Communication Block (SCB) 3 and fill in KIT_UART as the name

3) Select UART-3.0 and click OK

(1) Click *Peripheral-Clock’tab |

CYT4BFBCHE
Peripherals ,k(Analng—Rnu(ing System  Peripheral-Clocks
- ”

DMA

Tee

Controller Area Network FD (CAN FD) 0
Controller Area Network FD (CAN FD) 1

Resource Name(s)

[ Inter-IC Sound Bus (125) 0 audioss_0.

Personality

Device Configurator 4.0 X

‘Serial Communication Block (SCB) 3" supports

[ Inter-IC Sound Bus (125) 1
[ Inter-IC Sound Bus (125) 2
[ Local Interconnect Network (LIN) 0

4) Fill the Name to
[ Quad Serial Memory Interface (QSPI) “KIT_UART”

multiple personalities. Select the one that
should be enabled here.

EZI2C-3.0

Serial Communication Block (SCB) 3 (KIT_UART) - Parameters [DISABLED]

Enter filter text

Name Value

v Overview
(®) Configuration Help Open EZI2C (SCB) Documentation
%) Configuration Help Open 12C (SCB) Documentation
(?) Configuration Help Open SPI SCB Documentation
%) Configuration Help Open UART (SCB) Documentation

12C-40

o oo

[ SD Host Controller (SDHC) 0

[ Serial Communication Block (SCB) 0

[ Serial Communication Block (SCB) 1

LSerial Communication Block (SCB) 2

M

Serial Communication Block (SCB) 3
erareagmunication Block (SCB) 4
[ Serial CommuMsgign Block (SCB) 5

UART-3.0

3)

Select “UART-3.0” and click OK button

Cancel

wiews 1| 2) Check “Serial Communication Block (SCB) 3” |

€ okrrors | 1 0Warnings | [=]1Task @1 nfo

Serial Communication Block (SCB) 3 (KIT_UART) - Parameters [DISABLED] C

002-36744 **, 2022-12-19
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UART configuration (contd.)

4) Set “Value” of “General” parameters

infineon

— Baud rate : 115,200 bps
Data width : 8 bits

— Parity : None

— Stop bits 1

— Flow control: None

5) Set “Value” of “Connections” parameters
— Clock divider: 8-bit Divider O
— Used ports:
- Tx :SCB3_TX (P13.1)
— Rx :SCB3_RX (P13.0)

002-36744 **, 2022-12-19

CYT4BFBCHE

Peripherals Pins Analog-Routing System

Serial Communication Block (SCB) 3 (KIT_UART) - Parameters

‘Ene‘f ter text...

/(| FEE & &L

Peripheral-Clo 45 ¥ | | Enter filter text...

Name

Resource
] Serial Communication Block (SCB) 1
] Serial Communication Block (SCB) 2
Serial Communication Block (SCB) 3
[ Serial Communication Block (SCB) 4
[ Serial Communication Block (SCB) 5
] Serial Communication Block (SCB) 6
[] Serial Communication Block (SCB) 7
[] serial Communication Block (SCB) &

t Overview
v General
() Com Mode

(?) Baud Rate (bps)

Name(s)

e

(2) Oversample
(3 Bit Order
(3 Data Width
(2) Parity

(7 Stop Bits

(9% Cnabda Niaital Ciliae

Value

Standard

4) General param

115200

8

LSB First
8 bits
Naone

1 bit

[] serial Communication Block (SCB) 9 v <
g > Serial Communication Block (SCB) 3 (KIT_UART) - Parameters Code Preview
CYT4BFBCHE Serial Communication Block (SCB) 3 (KIT_UART) - Parameters J 3
; 5) Connection param
Peripherals Pins ‘Analog-Routing System Peripheral-Clo{ 43 ¥ | |Enter filter text !I .
[Enter flter text.. FEE 4B [Name %
Resource Name(s) ~ ¢ | @ 8bit Divider 0 clk [USED]
[[] serial Communication Block (SCB) 1 @ RX < @ P13[0] digital_inout (CYBSP_DEBUG_UART_RX, CYBSP_DO) [USED]
[ serial Communication Block (SCB) 2 @ T & | @ P13[1] digital_inout (CYBSP_DEBUG_UART_TX, CYBSP_D1) [USED]
Serial Ce ition Block (SCB) 3 -
[] Serial Communication Block (SCB) (%) RX Trigger Output
[] Serial Communication Block (SCB) 4 b 4
[ Serial Communication Block (SCB) 5 5 (@) TX Trigger Output <unassigned>
[ Serial Communication Block (SCB) 6 Actual Baud Rate
[ Serial Communication Block (SCB) 7 Trigger Level
[ Serial Communication Block (SCB) 8 ~ Multi Processor Mode v
[ serial Communication Block (SCB) 9 v| |« : - >
< > Serial Communication Block (SCB) 3 (KIT_UART) - Parameters ~ Code Preview
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UART configuration (contd.)

infineon

6) Check the Actual Baud Rate and
update it for your device

CYT4BFBCHE

Serial Communication Block (SCB) 3 (KIT_UART) - Parameters

Peripherals ~ Pins  Analog-Routing ¢ P | |Enter filter text..

Enterfiltertext.. & |F B B & & T

8 x
Z10 Bl

Resource

Serial Communication Block (SCB) 2
Serial Communication Block (SCB) 3
Serial Communication Block (SCB) 4
Serial Communication Block (SCB) 5

Serial Communication Block (SCB) 6

[

Serial Communication Block (SCB) 7
Serial Communication Block (SCB) 8

10000

~

I Serial Communication Block (SCB) 9

< )

Name Value

¥ Actual Baud Rate

(7) Actual Baud Rate (bps) (4 115023

<

(i’:' Baud Rate Accuracy (%) =) 0.154
('_’) Clock Frequency “} 920.188 kHz

Serial Communication Block (SCB) 3 (KIT_UART) - Parameters

Code Preview
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UART configuration (contd.)

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

Code Preview F x
Enter search text... X
fendif //defined (CY_USING_HAL) -~

#define KIT UART HW SCB3
fdefine KIT UART_IRQ sch_3_interrupt_IRCn

const cy_stc_scbh_uart_config_t RIT_UART config =
{
.uartMode = CY_SCB_UART STANDARD,
.enableMutliProcessorMods = false,
.smartCardRetryOnNack = false,
.irdalnvertRx = falss,
.irdaEnableLowPowerReceiver = falss,
_oversample = 8,
.enableMsbFirst = false,
.dataWidth = QUL,
.parity = CY_SCB_UART PARITY NONE,
.stopBits = CY_SCB_UART_STOP_BITS_1,
.enableInputFilter = false,
.breakWidth = 11UL,

.dropOnFrameError = false,
.dropCnParityError = falss,
.breaklevel = false,
.receiverAddress = 0x0UL,
.receiverAddressMask = 0x0UL,
.acceptAddrInFifo = false,
.enableCts = false,

.ctsPolarity = CY_SCB _UART ACTIVE_LOW,
.rtsRxFifoLevel = 0UL,

.rtsPolarity = CY_SCB UART ACTIVE LOW,
.rxFifoTriggerLevel = OUL,
.rxFifoIntEnableMask = 0UL,
.txFifoTriggerLevel = &3UL,
.txFifoIntEnableMask = 0UL,

$#if defined (CY USING HAL)
const cyhal resource inst_t KIT_UART obj =

+imma = CVEAT. Das arm

Code preview tab

>

Serial Communication Block (SCB) 3 (KIT_UART) - Parametersl Code Preview I
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(infineon

UART configuration (contd.)

» Close Device Configurator:
— Click the “Save” button after completing all settings, and then close the “Device configurator”

=)
e
: 1) Click “Save” button | 2) Close “Device configurator” L
CYT4BFBCHE Code Preview x
Peripherals  Pins  Analog-Routing ¥ | |Enter search text

/* NOTE: This is a preview only. It combines elements of the

Enter filter text.. 1 - B A g
£V EH v = * cycfg_peripherals.c and cycfg_peripherals.h files located in the folder

Resource 2 * C:/Users/Shusaku.Suzuki@infineon.com/mtw/SCB_UART Transmit_and Receive using_DMA/bsps/TAF
*/
] Quad Serial Memory Interface (QSPI)
[J SD Host Controller (SDHC) 0 fincluae "oy scb nart.n”
#include "cy_sysclk.h"
[T Serial Communication Block (SCB) 0 #1if defined ( SING_HAL)

#include cyhal hwmgr.h"

] Serial Communication Block (SCB) 1 fendif //decined (CT_USING HAL)

[ Serial Communication Block (SCB) 2

Serial Communication Block (SCB) 3

[] Serial Communication Block (SCB) 4

[] Serial Communication Block (SCB) 5 _:Mm— o ste schonaet coofio b KTT IART confin = =
< > Serial Communication Block (SCB) 3 (KIT_UART) - Parameters Code Preview

#define KIT UART_HW SCB3
#define KIT_URRT IRQ scb_3_interrupt_IRQn

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

ice List - P o
Mere Matice List - Smart /0 Configurator 40 n
N v o[lErmrs 1. 2 wamings u.n.am oﬂhlm
Fix Description Location -~
I O 2 Errors/Tasks I

Click / @ wnwalid DU connection. DU TRO is sourced from LUT [6] but the LUT is not enabled to drive it I CYT4BFBCHE: Smart /0 13 (smart_jo)
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o infineon
UART configuration (contd.)

» Configuration file:

— Close the “Device configurator”. It 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.

— This example has the following code:

Hinclude “cycfe peripherals.h”

| M + | GeneratedS e — O ionst cy_ste_sch_uart_config t sch_3_config =
.uartMode = CY_SCB_UART_STANDARD,
Home Share View 2] -enaklelut | iProcessorliode = false,
.snartCardRetryOnlack = false,

virdalnvertRx = false,

v o g Ge c JirdaEnableLavPonerfeceiver = false,
& T « COn.. > Gener... v L £ Search Ge dSource Jirdatnanletor
. renshlellobE el = faloo,
Name Yate mod H .datalidth =
Name Date modified hart oy 06 uarT partTy Mo,

.stopBits = CY SCB_UART_STOP_BITS 1,

.enablelnputFiTter = false,

@ My Desktop ™ CATTCSIITFTI 2022/12/01 14:45 “breakilidth = 110L,
.dropOnFraneError = false,
M cycfg.c 2022/12/01 14:45 -dropOnParityErrar = fal

[, ‘breaklevel = false, #if ldefined (CYCFG_PER[PHERALS_H)
@ My Docunfer oycfgh 2022/11/30 14:43 recelverhddress < 0OUL | oo ine CYCFG_PERIPHERALS_H
& My Sync || cycfg.timestamp 2022/12/01 14:45 :z;;mégirl"i;ﬁg; falsd o e ude cfg notices.h”
X cycfg_docks.c 2022/12/01 14:45 Rl Hiet et
@ OneDrive P ¥ oycfg_clocksh 202271201 1445 | Cycfg_peripherals.c |_..-——P B R erLonl e O "?_,LLY,E::N\L.T.,A,U
wpC ’l( oyt noticesh =y, AT b b :{;E;;i:fégga;sgﬁtgag tendif //defined (CY_USING_HAL)
1 *® cycfgpenpheralsc—-r e 2022/12/01 14:45 1 ‘ixFifolmtEnsbleNask = 0y o ofined(_cplusplus)
Hif defined (CY_USINGHAL) |extern 07 {7
I ¥ ovclg peripheralsh = = e f e L L | 2022/12/07 14:45 ‘ %Enl«.fgwha\Jmmg,am fendif
¢ cyclg | 20221207 1005 . “twpe = CYHAL RSC_SCB yintine sob 3 EN
% cyclg_pinsh 2022/12/01 14:45 cycfg_peripherals.h T ——— ygik#H aumﬂbg'jb::"’ e s
cycfg_pins.| 2 — Lchant - ne scb 3 b 3 ¢ "
1 #define scb_3_IRO scb_3_interrupt_IROn
M cycfg_qspi_memslot.c 2022/11/30 14:43 Hendif //defined (GY_USING_HA N .
% B oth 2022/11/30 1443 extern const cy_stc y_uart_config_t scb_3_config;
cfg_qgspi_memslot. 11 14: $if defined (CY_USIN L)
) ¥e9-9 p_ void init_cycfe peripherals( extern const cyhal _resource_inst_t scb_3
¥ cycfg_routing.h 2022/12/01 14:45 1 . ) Ntendif //defined (0¥ HAL )
w_SysClk_PeriPclkissien
® qycfg system.c 2022/12/01 14:45 ! void init_cycfg peripherals(void);
¢ 2022/12/01 14:45 void reserve_syefe_per peralf void reserve_cycleperivherals(void):
[] FlashCAT1C_SMiIFout 2022/12/01 14:45 Hif de;‘aﬂemg Eiigfv:‘?él:h #if defined(__cplusplus)
[ gspi_config.cfg 2022/11/30 14:43 fondif //defined (Y USINGHA 4crg ¢
z 3 dendif /¥ CYCFG_PERIPHERALS H %/
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» This section describes how to implement the configured UART. This example will implement UART
configuration in the UART _training project.

— Open main.c in the UART _training project

Implementation

O vhvia @ BvOvQe ™y d " i viov|m ) @
1 Debug i1 Registers 7, Peripherals # READMEMd (& maine

| 1) Double click the main.c file |

Makefile
% READMEmd

2 Cuick Pane o Varabies 4 Exresions P T— herst 5 Open the main.c edit window

& Refr
« UART training (APP KIT T2G-8-H EVK)
'Y

© Console (%! Problems & Progress 1 [ Memory & Terminal
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Implementation (contd.)

» Add include file

lg *main.c 2
KKK KK KKK KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KK KKK KKK KKK KKK KKKKKK ]

#include “cyhal.h"
#include "cybsp.h™

Add include file in the main.c

#include "cy_retarget_io.h"
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Implementation (contd.)

» Add UART initialization and enable function

infineon

002-36744 **, 2022-12-19

CYT4BFBCHE Code Preview 8 x
Peripherals  Pins  Analog-Routing P E -
Enterfiltertext.. 4 W B @ o 5 [ =
[ READMEmd & *main.c % =1 Resource - )
3 5 o KKK R KK KR K KK K K K K K K K 3 KK 3K 3 3 KKK o KKK R K K KK K KK K K K K K 3K K 3 KK 3K 3K 3 KK 5K O K K KK K K KKK R K KKK | Serial Communication Block (SCB) 2
“int main(void) &1 Serial Communication Block (SCB) 3 faefine 3 interrupt IR0n -
Serial Communication Block (SCBI4 ¥| ¢ B
< > Serial Communication Block (SCB) 3 (KIT_UART) - Parameters  Code Preview
cy_rslt_t result;
cy_en_scb_uart_status_t init_status;
cy_stc_scb_uart_context_t KIT_UART_context, 8 cycfg_peripherals.c & =q
i " ; "
/* Initialize the device and board periphgrals */ | . lude "cycfg_peripherals.h ~
result = cybsp_init() ; There is structure to configure UART . L . ;:]m UART config
i 1= . . ) =8te=eet = 5 _ _
if (result != CY_RSLT_SUCCESS) in the cycfg_perlpherals.c file
. .uartMode = CY_SCB_UART_STANDARD,
CY_ASSERT(®); .enableMutliProcessorMode = false,
¥ .smartCardRetryOnNack = false,
.irdaInvertRx = false,
STETT URRT oporeton -l e - -—— .irdaEnableLowPowerReceiver = false,
init_status = Cy_SCB_UART_InitiK _UART_HW Ju&KIT_UART_configy &KIT_UART_context); .oversample = 8,
ottt ool e el = = .enableMsbFirst = false,
handle_error(): Add UART initialization function E_UART_PARIT‘(—NONE:
_KCB_UART_STOP_BITS_1,
| Cy_SCB_UART_Enable(KIT_UART_H); | _enableInputFilter = false,
.breakWidth = 11UL,
/* Transmit header to the terminal */ . .dropOnFrameError = false,
* SH Add UART enable function .dropOnParityError = false,
Cy_SCB_UART_PutString(KIT_UART_HW, "\x1b[2J\x1b[;H"); .breaklevel = false,
.receiverAddress = @xeUL,
/* Get RX interrupt sources */ .receiverAddre§sMask = @xeuL,
intrSrcRx = Cy_SCB_UART_GetRxFifoStatus(KIT_UART_HW); -acceptAddrInFifo = false,
Cy_SCB_UART_ClearRxFifoStatus (KIT_UART_HW, intrSrcRx); -enableCts = false,
.ctsPolarity = CY_SCB_UART_ACTIVE_LOW,
—enable irq(); .rtssxilf?lt_EVEIC‘j gng_,UART ACTIVE_LOW
. .rtsPolarity = CY_SCB_I ) _LOW,
Add UART control function, rxFifoTriggerLevel < oUL,
if necessary .rxFifoIntEnableMask = 8UL,
.txFifoTriggerlLevel = 63UL,
.txFifoIntEnableMask = euL,
s
#if defined (CY USING HAL) 4

Copyright © Infineon Technologies AG 2022. All rights reserved




Implementation (contd.)

UART initialization:
» Call the Cy_SCB_UART Init() function to configure UART

— Initializes the SCB for UART operation
UART enable:

» Call the Cy _SCB UART Enable() function to enable UART
— Enables the SCB for UART operation

UART FIFO Control:

» Call the Cy_SCB_UART PutString() function for UART TX FIFO
— Places a NULL terminated string in the UART TX FIFO.

» Call the Cy _SCB UART GetRxFifoStatus() function for UART RX FIFO
— Returns the current status of the UART RX FIFO.

» Call the Cy_SCB UART ClearRxFifoStatus() function for UART RX FIFO
— Clears the selected statuses of the UART RX FIFO.
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https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__scb__uart__general__functions.html#gacbc061f623d2fafbcfffcb58c5f2db51
https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__scb__uart__general__functions.html#ga503d0737dadf35620306ef3571d84905
https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__scb__uart__low__level__functions.html#ga4092c34575a47087e08a58529451914b
https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__scb__uart__low__level__functions.html#gaa2d783e45d8b8a9803bb5b667d71f3b9
https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__scb__uart__low__level__functions.html#ga3f1e6aa6e686a215ab03b5d264510b3f

Implementation (contd.)

infineon

Other functions:

» Check the following for more information

File Edit View Help
EHO™

CYT4BFBCHE

o OErrors | 0 Warnings

0Tasis (@110

Serial Communication Block (SCB) 3 (KIT_UART) - Parameters F x
Peripherals | Pins  Analog-Routing  System Peripheral-Clo{{i¥ | [errer fier et 2o
‘Emerf ter text... Cak 4 & g o Name Value
Resource Name(s) ~| [ v Overview .~ | Check here
[ Serial Communication Block (SCB) 1 o1 (%) Configuration Help [ M{@w]—
[ serial Communication Block (SCB) 2 sch_2 v General
Serial Communication Block (SCB) 3 [TUART () Com Mode Standard
[ Serial Communication Block (SCB) 4 T (3 Baud Rate (bps) 115200
[] Serial Communication Block (SCB) 5 sch 5 (@ Oversample 8
[ Serial Communication Block (SCB) 6 sch 6 (@) Bit Order LSB First
[ Serial Communication Block (SCB) 7 scb_7 (@) Data Width 8 bits
[ Serial Communication Block (SCB) 8 sch.8 @) Parity None .
[] Serial Communication Block (SCB) & scb 9 vl |< o e N
< Serial Communication Block (SCB) 3 (KIT_UART) - Parameters ~ Code Preview
Notice List 8 x
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Use case for SPI




(infineon

Use case

» Overview of configuration parameters for SPI:

— SCB mode = Motorola SPI Master mode

— SCB channels = 2

— Clock frequency: 16 MHz (Clock divider: Peri Clock Group 1 8-bit Divider 1)
— Bit rate = 1 Mbps

— Tx/Rx data width = 8 bits

— Used ports
— SCLK : SCB2_CLK (P14.2)
— MOSI : SCB2_MOSI (P14.1)
— MISO : SCB2_MISO (P14.0)
— SELECT : SCB2_SELO (P14.3), Active Low
- CPHA=0,CPHL=0
— MOSI data is driven on a falling edge of SCLK
— MISO data is captured on a falling edge of SCLK
- Trigger
— Tx FIFO less than 63
— See “SCB_SPI _Master DMA” application for operation
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SPI configuration

» Create project

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

Eclipse IDE for
ModusToolbox™

~ Start

& New Application

-l Import Existing Application In-Place

@ Search Online for Code Examples

1) Click “New Application”

2) Select TRAVEO™ BSPs and KIT_T2G-B-H_EVK
3) Click Next and open the Application window

4) In this use cas?e, it changes to “SPI_training”
5) Click Create and start application creation

002-36744 **, 2022-12-19

(infineon

& Choose Baard Support Package (BSP) - Project Creatar 2.0
Settings  Help

Source Template

Kit Name MCU/SOC/SIP
AIROC™ Bluetooth® BSPs
AIROC™ Connectivity BSPs
PMG BSPs
PSaC™ 4 BSPs

Connectivity

=onel 2) Select “TRAVEO™ BSPs” and

“KIT_T2G-B-H_EVK’

TRAVEQ™ B5Ps
KIT_T2G-B-H_EVK  CYT4BFBCHE  <none>

XMC™ BSPs

Summary
BSP: KIT_T26-B-H_EVK

Press “Next” 1o select application.

device.

|3) Click the *Next” button |

58] Setect Application - Project Creator 20

Settings  Help

Applicationi(s) Root Path: |C:/Users/Ko)

Target IDE:

A 4) Check the “Empty App” button |

Biowse.. | 7

Template Applicatiog

] Empty App
T

[ Mutticore Empty App
[ switching Power Modes

[ XMC7000 008 Deme
Peripherals

New Application Name

31 [This exampl f the ADC (Analog to Digital Converter)

You can change application name here
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SPI configuration (contd.)

» Launch Device configurator:

1) Select the “SPI_training” project.
2) Click “Device configurator” in Quick Panel
3) Open the “Device configurator” window

[t Project Explorer &2 47 Debug i Registers T Peripherals — O
S-S

od

1) Select “SPI_training” project |

[ Quick Panel - Variables &% Expressions ®s Breakpoints = a

Eclipse IDE for
ModusToolbox™

» Start

» SPI_training (APP_KIT _T2G-B-H_EVK)

» Launches

”

2) Click “Device configurator
2G-B-H_EVK)

» Tools

~ BSP Configurators (APR

& Device Configurator 4.0

Smart I/0 Configurator 4.0

(infineon

CYT4BFBCHE

Peripherals Pins

Analog-Routir 1 »

Parameters

Resource
Analog
Communication
Digital
System

Name(s) Personality

Coalmi

| 3) Open *

Device configurator”

I;bled resource to configure it.

Parameters Code Preview
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SPI configuration (contd.)

» Configure Clock (System):

1)
2)
3)
4)

Click System tab
Select “PLL400M1”

Set “Desired Frequency” to “192.000”

Ensure that the frequency is set to 192 MHz

infineon

A1) Click
CYT4BFBCHE PLL400M1 - Parameters g x
Peripherals Pins Analog-Routin System Peripheral-Clocks DMA |Emerf ter text.. g,,|U =
—— P =
Enter filter text.. o |V B A4 LR HE | Name Value
Resource Name(s) Person ™ b s CLK_PATH1 l cl ™| | v Overview
srs5.0_clock 0 pll400m 0 |PLL40G H " 14y 192 MHz 5 @ Configuration Help openriLf 3) Set to 192.000
i A
ock 0pll400m 1 |PLI400 /7 —=——— || Genenl
- . . Source Freguency %y 8MHz + 1%
hstclic 0 CLK_FA PLL40OM 1 CLK_HF1 Low Frequency Mode % false
2) SeleCt p—— [ 192 MHz = 1% CLK_PATHZ A 340 MHz = 1% (2) Configuration Automatic ~
— — —
CLKCHFO srs5.0_clock 0_hfclk 0 CLICHI D Desired Frequency (MHz) _[192000 ]
LK_HF1 51550 clock 0_hiclk 1 CLKHI Optimization CIMinGower
CLK_HF2 srss_0_clock_0_hfclk_2 CLK_HI 144 Mk = 1 ~ A ;e:dba(k ((116712620) 2 :2
stss_0_clock_0_hfclk_3 CLK_HI LK PATHE /1~ CLCHEZ s
stss.0.clock 0_hfclk 4 Tl (@ Fraction divider (0-16777215) & 0
CLK_HF5 stss_0_clock_0_hfclk_5 CLK_HI CLK_HF3 ?) Fraction Dither A false
LK_HF& srss_0_clock_0_hfclk_6 CLK_HI 100 MHz = 1% 7 CLK PATH4 Fraction Enable Y true
CLK_HF7 srss_0_clock 0_hfclk_7 CLK HI CLK_HF4 Actual Frequency (% 192 MHz £ 1%
] CLK_MEM srss_0_clock 0_memclk 0 -
CLK_PERI srss_0_clock_0_periclk_0 CLK_PE CLK_PATHS 1 CLK_HFS
[k siow rss 0 clack 0 slowelk 0 1

002-36744 **, 2022-12-19
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SPI configuration (contd.)

» Configure Clock (System):
4) Select “CLK_HF2”

5) Select the “CLK _PATH2” as “Source Clock”

6) Set “Divider” to “1”

7) Ensure that the frequency is set to 192 MHz

(infineon

CYTABFBCHE

Peripherals Pins. Analog-Routing System Peripheral-Clocks DMA

‘Emerf ter text.. LT B Al KRR HE

Resource Name(s) Person ™ LR T '_ ) CLK_PATH1 i~
PLLA0OMO PLL40D _ [
PLLA0OM1 PLL400 —]

v High Frequency
CLK_FASTO srss_0_clock 0 fastclk 0 CLK FA -| E
[J cuk_FasTI srss_0_clock_0_fastlk_1 192 MHz = 1% CLK PATH2 1~ | 7) 192 MHz |
CLK_HFO srss_0_clock 0_hfclk 0 CLK_HI CL
1 K_HF1 srss_0_clock_0_hfclk_1 CLK_HI
linZ\srss_O_c lock_0_hfclk 2 CLK_HI )
i K HF3 5 0 c CLKHI CLK_PATH3 1 | I CLK_HF2 I

CLK_HF4 CLICHI L BEMREE
CLK_HF5 srss_0_clock_0_hfclk 5 CLK_HI
CLK_HF6&6 srss_0_clock_0_hfclk & CLK_HI 100 MHz = 1% 3 CLK PATHA -
CLK_HF7 srss_0_clock_0_hfclk 7 CLK_HI CLK_HF4
[1 CLK_MEM srss_0_clock_0_memclk_0 .
CLK_PERI srss_0_clock_0_periclk_0 CLK_PE CLK_PATHS

CLK_HF5 {

1y Clrar B B

CLK_HF2 - Parameters F x
‘Emerf ter text.. r L5 ®
Name Value | 5) Select CLK_PATH2
v Qverview
(2) Configuration Help Open High-Frequen ocks Documentation
v General
' (%) Source Clock CLK_PATH2 l ~
SUTCE Tequency o T Mz T b
| © Dwvider 1 v
(Z) Frequency 5 192 MHz £ 1% {

|6) Setto 1 |
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SPI configuration (contd.)

» Configure Clock (Peripheral Clocks):

1) Click “Peripheral-clock” tab for peripheral clock divider configuration
2) Select “8 bit Divider 1” in Peri Clock Group 1

3) Set “Divider” to “12”

4) You can see 16 MHz clock (192 MHz/12) as output frequency
5) Select “Serial communication Block (SCB) 2 clock” as “Peripherals” connection

(infineon
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CYT4BFBCHE 8 bit Divider 1 - Parameters g x
Peripherals Pins Analog-Routing System I Peripheral-Clocks I DMA |5ne—f' ter text... ‘U =
Enter filter text.. 7 |\f B 4 ET Name Value
Resource Namef(s) ~ Personality A~ |v Overview ..
" |1) Click “Peripheral-Clock” tab @ Configuration Help Qpen Per 4 3) Set Divider to 1.2 |
8 bit v General
16 bit (@ Source Clock 4) 192 MHz/12 = 16 MHz |
245 bit (2) Divider
v Peri Clock Group 1 (7) Frequency (%) 16 MHz + 1%
v 8hit (%) Start on Reset []
oo o [ __ __ __
l 8 bit Divider 1| peri_0_group_1_div_8.1 Iel’ oheral Clock-1.0 (2) Peripherals & | @ Serial Communication Block (SCB) 2 clock [USED]]_ /
8 bit Divi wagri 0_group_1_div_§_2 \
[ 8 bit Divider3 fee<o i o0 | . v/
= | 2) Select 8 bit Divider 1 for SPI e

5) Select Serial communication Block
(SCB) 2 clock as peripherals

Copyright © Infineon Technologies AG 2022. All rights reserved

Select signal(s) - Device Configurator 4.0 X

Select any signal(s) to connect to 'Peripherals”.

‘Ene’f ter text..

[1 @ Channel 4 clock_can ~
[] @ Local Interconnect Network (LIN) O clock_ch_en[Q]
|:| @ Local Interconnect Network (LIN) O clock_ch_en[1]
[[] @ Serial Communication Block (SCB) 0 clock

|:| @ Serial Communication Block (SCB) 1 clock

@ Serial Communication Block (SCB) 2 clock [USED]

|:| @ Serial Communication Block (SCB) 3 clock

[] @ Serial Communication Block (SCB) 4 clock ©

Cancel




SPI configuration (contd.)

» Configure SPI:

1) Check Serial Communication Block (SCB) 2 in the Peripheral tab

2) Select “SPI-3.0
3) Click OK
4) Fill the mSPI to name

infineon

Peripherals Pins Analog-Routing System Peripheral-Clocks DMA ‘E-wte’f ter text... 0| B
|E-ne' filter text.. FAR 3= ¢ @ P | Name Value
Resource Namef(s) Persq Device Configurator 4.0 X [verview
] Inter-IC Sound Bus (125) 1 audioss 1 i2s 0 (2) Configuration Help Open EZI2C (SCB) Documentation
] Inter-1C Sound Bus (125) 2 audioss 2 i2s 0 ‘Serial Communication Block (SCB) 2 supports | (7) Configuration Help Open I2C (SCB) Documentation
multiple personalities. Select the one that y_. . . .
[ Local Interconnect Network (LIN) 0 n_0 il r aralled e (?) Configuration Help Open SPI SCB Documentation
. . . ation Help Open UART (SCB) Documentation
| 1) Check “Serial Communication Block (SCB) 2” EZI2C-30 2) Select “SPI-3.0” I
120410
[ Serial Copaerflinication Block (SCB) 0 sch_0 SPI-3.0
p#al Communication Block (SCB) 1 sch_1
berial Communication Block (SCB) 2 mSPI I
L1 serial Communication Block (SCB) 3 sc.)_BK 3) C||Ck |
[] Serial Communication Black (SCB) 4 och 4 \
] serial Communication Block (SCB) 5 4) Fill the Name to |
[ Serial Communication Block (SCB) & “mSPI” [l 0K ] Cancel
[] Serial Communication Block (SCB) 7 SCO7 Hal Communication Block (SCB) 2 (mSPI) - Parameters [DISABLED] Code Preview
MMesioo i o
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SPI configuration (contd.)

5) Set “Value” of “General” parameters
— SCB Mode = Motorola SPI Master mode
—~ CPHA=0,CPHL=0

6) Set “Value” of “Data Configuration” param
— Tx/Rx data width = 8 bits

infineon

[ Serial Communication Block (SCB) 5

[] serial Communication Block (SCB) 6

[ Serial Communication Block (SCB) 7

[ Serial Communication Block (SCB) 8

[ Serial Communication Block (SCB) 9

[ Serial Communication Block (SCB) 10
v Digital

CYT4BFBCHE Serial Communication Block (SCB) 2 (mSPI) - Parameters g x
Peripherals Pins Analog-Routing System Peripheral-Clocks DMA Enter filter text ‘L’f B
[Enter fitter text Te® £H§ Name
« ” « »”
P— pr— P— v owenew | S€t SCB mode to “Motorola” and “SPI master
[ Serial Communication Block (SCB} 1 scb 1 (@ Configuration Help Open SPI Documentation
Serial Communication Block (SCB) 2 mSPI SP30 -~ v General t
[] serial Communication Block (SCB) 3 sch_3 @ [tlzsl2 S
[ Serial Communication Block (SCB) 4 sch_4 ‘3 Sub Mode Mototole)
[ Serial Communication Block (SCB) 5 scb_5 ©) SOURQit | R
[ Serial Communication Block (SCB) 6 J - Data Rate (kbps)
[ Serial Communication Block (SCB} 7 scb 7 © Oversample 16
[] serial Communication Block (SCB) & sch_8 (@ Enable Input Glitch Fllterr E
[ Serial Communication Block (SCB) 9 EETEI? M'SRO Late Sampling Set SCLK Mode to
3 — ree Running « _ _ An
[] Serial Communication Block (SCB) 10 scb_10 @ Pari BT CPHA = 0 CPOL = 0
Digital - Y Y !
v System < ?
1 Serial Communication Block (SCB) 2 (mSPl) - Parameters ~ Code Preview
CYT4BFBCHE Serial Communication Block (SCB) 2 (mSPI) - Parameters 8 x
Peripherals ~ Pins  Analog-Routing System Peripheral-Clocks ~ DMA Enter filter text ‘U B
er filter text... T B X Name Value i
Resource Name(s) Personality Overview Set RX/TX Data Wldth to 8
[] serial Communication Block (SCB) 1 scb_1 General
R o v Data Configuration
[E] Serial Communication Block (SCB) 2 mSP1 SPI-3.0 v O e
it Order ~
[ Serial Communication Block (SCB) 3 sch_3 RX Data Wid ‘B
) ata Wi
[ Serial Communication Block (SCB) 4 sch 4
- TX Data Widfh [

Slave Select
Connections
Data Rate
Trigger Level
APl Mode
Advanced

Serial Communication Block (SCB) 2 (mSPI) - Parameters

Code Preview
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SPI configuration (contd.)

7) Set “Value” of “Connection” parameters

— Clock frequency: 16 MHz (Clock divider: Peri Clock Group 1 8-bit Divider 1)
— Used ports

SCLK: SCB2_CLK (P14.2)

MOSI: SCB2_MOSI (P14.1)

MISO: SCB2_MISO (P14.0)

SELECT: SCB2_SELO (P14.3), Active Low

[ Inter-IC Sound Bus (125) O

audioss_0_i2s_0

[ Inter-IC Sound Bus (125) 1

[ Inter-IC Sound Bus (125) 2

[ Local Interconnect Network (LIN) 0

] Quad Serial Memory Interface (QSPI) 0

[ SD Host Controller (SDHC) 0

[] serial Communication Block (SCB) 0
[ Serial Communication Black (SCB) 1
Serial Communication Block (SCB) 2
[] serial Communication Block (SCB) 3
[ Serial Communication Block (SCB) 4
[ Serial Communication Block (SCB) 5
[] Serial Communication Block (SCB) 6
[] Serial Communication Block (SCB) 7
[0 Serial Communication Block (SCB) 8
[] Serial Communication Block (SCB) 9
[[] serial Communication Block (SC8) 10
Digital

v System

[ EVIGEN 0

[ Multi-Counter Watchdog Timer (MCWDT) 0|5
[ Multi-Counter Watchdog Timer (MCWDT) 1|s

mowdt 0

0_mawdt 1

CYT4BFBCHE Serial Communication Block (SCB) 2 (mSPI) - Parameters.
Peripherals Pins Analog-Routing System Peripheral-Clocks DMA ‘Ewls*f ter text.
‘Ene‘f ter text h =] & =T | Name Value
Resource Name(s) Personality Al | v Slave select

Set SSO polarity to Active Low |

elay 5 Clock Cycles’
@ Inter-dataframe Delay 15 Q) cles
(@) $50 Polarity Active Low
(3) SS1 Dnlarity Active Low
Set Clock to 8 bit Divider 1 clk S

@)
T ‘ & Qe

T MIS0

(2) RX Trigger Qutput

(@ TX Trigger Output

# | © 8 bit Divider 1 clk [USED]
O P1412] d
| Set used port |~. & | @ P1411] digital inout (CYBSP_A1) [USED]

& | @ P14[0] digi

@ sso &9 p1403] digital inout (CYBSP A3 [USED)
@) ss1 <unassigned >
@ ss2 <unassigned >

<unassigned >

<unassigned>

v Data Rate
(@ Actual Data Rate (kbps) = 1000.000
Clock Frequency 16 MHz

I_inout (CYBSP_A2) [USED]

inout (CYBSP_AQ) [USED]

Serial Communication Block (SCB) 2 (mSPI) - Parameters.

Code Preview
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S infineon
SPI configuration (contd.)

8) Set “Value” of “Trigger level” parameters

TVTZBFBCHE

Serial Communication Elock (SCE) 2 (mSPD - Parameters CEES
Trlgger Peripherals  Pins  Analog-Routing  System  Peripheral-Clocks ~ DMA |Emﬂmi, et ule
Enter filter text... F B o B e Name Value ~
— Tx FIFO less than 63 Nt parona ] | > e
General
[ Serial Communication Block (SCB) 1 scb_1 iy
erial Communication Block (SCB) 2 msPI SPI-30 .
[ Serisl Communication Block (SCB) 3 8) Set Tx FIFO Trigger Level to 63
[0 Serial Communication Block (SCB) 4 ~ Trgger evel =
[ Serial Communication Block (SCB) 5 (Z) RXFIFO Level 63 |
[ Serizl Communication Block (SCB) & (3) TXFIFQ Level 63 || |
[ Serial Communication Block {SCB) 7 sc v APIMode
v o v
< > Serial Communication Block (SCB) 2 (mSPI) - Parameters  Code Preview
“ ”
9) CheCk ACtUal Data Rate (kbps) CYTIBFECHE Serial Communication Block (5CB) 2 (moP) - Parameters RS
i Peripherals  Pins  Analog-Routing  System  Peripheral-Clocks ~ DMA Enter filter text T
— Bit rate: 1 Mbps Jvee4an| 5
Resource Name(s) Persons | Overview
[ Serial Communication Block (SCB) 1 scb 1
Serial Communication Black (SCE) 2 5PI- 9) Actual Date Rate
Serial C tion Block (SCB) 3
[ Serial Communication Block (SCE) « Data Rate
[ Serial Communication Block (SCB) 4
[ Serial Communication Block (SCE) 5 (%) Clock Frequency
[ Serial Communication Block (SCB) & Trigger Level
[ Serial Communication Block (SCE) 7 v [biMede
— hd (3) 4P| Mo Hioh L evel ¥k
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S infineon
SPI configuration (contd.)

» Confirm configuration result
— You can check the configuration result in the “Code Preview” tab of Device configurator

Code Preview g x

Enter search te»

/* NOTE: This is a preview only. It combinss slsments of the ~
* cycfg peripherals.c and cycfg peripherals.h files located in the folder

* C:/Users/Foji.Mizumoto@infineon.com/mtw_20221207_ce_test_timer/SPI_training/bsps/TARGET AFP_KIT_T2G-B
*f/

tinclude "cy_sch_spi.h"

#include "cy sysclk.h"

#if defined (CY_USING_HAL)
finclude "cyhal hwmgr.h"

fendif //defined (CY_USING_HAL)

$define mSPI_HW SCB2
fdefine mSPI_IRQ scb_2_interrupt_IROn

const cy_stc_sch_spi_config_t mSPI_config =
{
.spiMods = CY_SCB_SPI_MASTER,
.subMode = CY_SCB_SPI_MOTORCLA,
.sclkMode = CY_SCB_SPI_CPEAO CFOLO,
.parity = CY_SCB_SPI_PARITY NONE,
.dropOnParityError = false,
.oversampls = 16,
.rxDataWidth = SUL,
.txDataWidth = UL,
.enableMsbFirst = true,
.enableInputFilter = falss,
.enableFresRunsSclk = false,
.enableMiscLateSample = true,
.enablsTransferSeperation = falss,
.ssPolarity = ((CY _SCB_SPI ACTIVE LOW << CY¥ SCB_SPI_SLAVE SELECTO) | \
(CY_SCB_SPI_ACTIVE LOW << CY_SCB_SPI_SLAVE_SELECT1) | \
(C¥_SCE_SPI_ACTIVE LOW << CY SCB_SPI_SLAVE SELECTZ) | \
(CY_SCB_SPI_ACTIVE LOW << cT2)),

Code preview tab

.ssSetupDelay = false,

=aHAlAN=Iay = Falae

Serial Communication Block (SCB) 2 (mSPI) - Parameters l Code Preview
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SPI configuration (contd.)

» Close Device Configurator:
— Click the “Save” button after completing all settings, then close “Device configurator”

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

None v
v

Man.

. © 2 Errors/Tasks
Click

002-36744 **, 2022-12-19

=

Fix Description

Matice List - Smart /0 Configurator 40

o[lErmrs §\ 2 Warnings Uuﬁm oﬂhlm

Location ~

] invalid DU connection. DU TRD is sourced from LUT [5] but the LUT is not enabled to drive it l

CYT4BFBCHE: Smart /0 13 (smart_jo) +

Copyright © Infineon Technologies AG 2022. All rights reserved

[
File Edit Help ) N
< 1 . "
] 1) Click “Save” button | | 2) Close “Device configurator |
CYT4BFBCH Serial Communication Block (SCB) 2 (mSPI) - Parameters g x
Peripherals ~ Pins  Analog-Routing System Periphe 4| ¥ | |E1te-f ter text... ‘ o =
‘E-m' filter text... ‘\F B A g Name Value ~
Resource Name(s) | |v Slave Select
] Inter-IC Sound Bus (125) 0 [audioss 0.i (2) Deassert SS Between Data Element[ ]
1 Inter-IC Sound Bus (125) 1 [audioss_1.i Setup Delay 0.75 Clock Cycles -
[ Inter-IC Sound Bus (I25) 2 Hold Delay 0.75 Clock Cycles =
[ Local Interconnect Network (LIN) 0 0 0 nter-dataframe Delay 1.5 Clock Cycles o
] Quad Serial Memory Interface (QSP 0 |smif_0 550 Polarity Active Low o
[ 5D Hast Controller (SDHC) 0 lsdhc 0 | SS51 Polarity Active Low 9
] serial Communication Block (SCB) 0 scb_0 (2) 552 Polarity Active Low -
[ Serial Communication Block (SCB) 1 scb_1 ~ Connections
Sl @arrTE T [ () Pl : & | © 8 bit Divider 1 clk [USED] v
[ Serial Communicatian Block (SCB) 3 P (@ sCLk & | @ P14(2] digital_inout (CYBSP_A2) (USED] v
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SPI configuration (contd.)

» Configuration file:

— Close “Device configurator”; it generates code into a "GeneratedSource" directory in your Eclipse IDE application, or in

the same location where you saved the *.modus file for non-IDE applications.

infineon

— This example has the following code: e
nat cy_stc fig_t mSPI_config
P {
& < | GeneratedSource - O X B_SPI_MASTER,
I_MOTOROLA,
Home Share View (] . - 0L0,
.parity
. .droponPar
< v 1 « con.. > Gener.., v L ' Search GeneratedSource s 1
~
Name Date modified
@ My Desktop ™ CRTTCSTIFFIN 2022/12/01 14:45
K cycfg. 2022/12/01 14:45
@M Docuner %Wgc e ,”*
Y " ¥ oclgh 2022/11/30 1443 o
- -
@ My Sync | cyefg.timestamp 2022/1 Z‘/Og,‘ﬂtﬁ
M cycfg_clocks.c ’MﬁZ/OW 14:45
. -
@ OneDrive #P ¥ cycfg clocks.h - 2022/12/01 14:45
-
o . - .
wpC ’&chg_non_ceﬁ Y 2022/12/01 14:45
1 ¥ cyclg_peripherals.c = 1 2022/12/01 14:45
1 ¥ cycfg_peripherals.h ==~ 2022/12/01 14:45
) - ~—— }i
TG pins< ———2022/12/01 14:45 $if defined (CY _USING_ HA
- nst 1_resource_inst_t mSPI_obj =
¥ cycfg_pinsh zozg/wz./(ﬁﬁ;qg___ ; cyhal_resource_inst_t mSPI_obj
. —— type = CY RS(
M cycfg_qspi_memslot.c 2022/11/30 14:43 -~ -~---- ryf " ’»"’\LA
M cycfg_gspi_memsloth 2022/11/30 14:43 1
¥ cycfg_routing.h 2022/12/01 14:45 Yendif
*® cycfg_system.c 2022/12/01 14:45 C source file
Wﬁ_) 2022/12/01 1445
\j FlashCAT1C_SMIFout 2022/12/01 14:45
Jgs i_config.cf 2022/11/30 14:43
qsp! g.ctg
< >
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Implementation (contd.)

» Implementation:

This section describes how to implement the configured SPI. This example will implement SPI

configuration in the SPI_training project.

— Open main.c in SPI_training project

vQvmgvid@a v
L, Project Explorer isters ripherals % READMEmd (@ mainc

1) Double click the main.c file

| Quick Panel ~ Variables “ Expressions % Breakpoints

E‘JL"::T’:’SJZ:”. A tegrated circs Open the main.c edit window

- Start

& Refre

~ SPI_training (APP_KIT T2G-B-H_EVK)
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| infineon
Implementation (contd.)

» Add SPI initialization and enable

[/ READMEmd  [& mainc 2 =  Project Explorer 7 Debug, 1 Registes % Peigherals — D (i maine (5 oyelg peripheralsc
: ) 7 = const cy_ste_sch_spiJmpréifl t nSPI_config
5 5 5 « & GeneratedSource D
=int main(veid) @ qiolg. dodac y T 0v._sca_sp1_OTER
3 cycig doash #€Ctliode = CV_SCB_SPT_MOTORDLA,
=i .sclkMode « CV_SCB_SPI_CPHAG_CPOLO,
cy_rslt_t result; cycfg_amasc

-parity « CY_SCB_SPI_PARITY_NOWE,
.dropOnParityError « false,
-oversanple = 16,

.raDataKidth = BUL,

i cyelg_dmash
# cyctg_noticesh
& cycfg_per

i 7 pheralsh -txDatakidth = BUL,
#if defined (CY_DEVICE_SECURE) hcio phie .enableMsbFirst = true,
cyhal_wdt_t wdt_obj; 8 g insh .enableInputFilter = false,

:. _enablefreeRunSclk = false,
/ & cyetg_aspi memsiorc “enableMisoLateSample = true,
A cycfg_gspi_memsioth .enableTransferSeperation = false,
& cycl.routingc .ssPolarity = ((CY_SCB_SPI_ACTIVE LOW << CY_SCB_SPI_SLAVE_SELECTO) | \

/* Clear watchdog timer so that

doesn't trigger a reset */

_ .. . . . ™ 1 (CY_SCB_SPI_ACTIVE_LOW << CY_SCB_SPI_SLAVE SELECT1) | \
result = cyhal_wdt_init(&wdt_obj, cyhal_wdt_get_max_timeout_ms()); - :’y’:: ‘;“:: (CY_SCB_SPIACTIVE.LOW << Y. SCB_SPL_SLAVE_SELECT2) | \
CY_ASSERT(CY_RSLT_SUCCESS == result); i (Y SCB_SPIACTIVE LOW <¢ (Y. SCB_ SPI_ SLAVE_SELECT3)),
cyhal_wdt_free(8wdt_obj); i oxige i oot e e
c @ rvelnh .sslnterfrancbelay = false,

EaidiE kPt o Vstales % Erpesions % retpons = O enablekakeromsleep = faise,

.rxFifoTriggerLevel = 63UL,
/* Initialize the device and board periphera . . © 5C8_5P1_Master. gram (KitProg3_ MiniProg4 " :::::3::::5::”‘/:“ o
result = cybsp_init(); There is structure to configure SPI & e . xfifolntEnsblenask - oL,
. . . masterSlavelntEnableMask = OUL,
L .| in the cycfg_peripherals.c file i )
/* Board init failed. Stop program execution — BSD Acicy S8 Sréined SOCARTWG ALY

if (result

= CY_RSLT_SUCCESS)

(s Project Explorer 11 1 Debug 11 Registers 7 Peripherals ~ 0 [d mainc cycfg_peripheralsc ¥ cycfg_peripheralsh

* Unle

a

, CASERT@: Add SPI initialization function e -
e

/* Configure SPI block *f— - - ¢ cyctg_dmasc

B . W cycfg_dmash
tyﬁSCBJPIﬁInlt(mSPlin,‘&mSPI conflgl NULL); W cyclg_noticesh #if Idefined(CYCFG_PERIPHERALS_H)
— SSB ¢ cyclg_peripherals.c #define CYCFG_PERIPHERALS H
i eyctg_peripheralsh
Cy_SCB SPT_EnabldmSPI_Hi), - P #include "cycfg notices.h”
_SCB_5PI | _t - P #include “cy_scb_spi.h”
- Add SPI enable function R, winclude "6, syscl”
- & cyclg.qspl.memsiotc #if defined (CY_USING_HAL
/* Enable global interrupts W cycfg_qspi_memsioth a;n:’:‘:a-('(bml r-i-m?h“
enable_irq(); & cycg_routing.c Wendif //defined (CY_USING MAL
B - Rt WiF defined(__cplusplus)
“ ”» £ cyclg_system.c efined(__cplusplus
for (5) You can use the “mSPI_HW” (SCB#2) to xtern e {
{ . — Pap Wendif
' specify the hardware ; W
} i Quick Panel - Variables 7 Expressions #define mSPI_HW SCB2
e e i S Qs i1 1 ¢ rUpt_TRQN
© 5CB_5P1 Master_DN Minip A Wdefine sSPI_ENABLED 1U
Wdefine 5SPI_HW SCOB
& Generate Launches for SCB_SPI_Master DMA Wdefine sSPI_IRQ scb_8_interrupt_IRGn
- Tools extern const cy_stc_sch_spi_config t mSPI_config;
y & dn€inad /ey cTIE UL\
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Implementation (contd.)

SPl initialization:
» Call the Cy _SCB_SPI _Init() function to configure SCB
— Initializes the SCB for SPI operation
— Configure SCB with parameters in the mSPI_config structure
SPI enable:
» Callthe Cy SCB SPI Enable() function to enable SCB

— Enable the SCB for SPI
- Initiate transmission by transferring data from DMA to TX FIFO

Other functions:
» Check the following for more information

CYT4BFBCHE Serial Communication Block (SCB) 2 (mSPI) - Parameters

8 x

Peripherals  Pins  Analog-Routing  System  Peripheral-Clocks  DMA [}

v i v i Name Value
Resource Name(s) Personality Al |v Overview Check here
a Configuration Help pen 5P SCB Documentatio
0 0 [sanco | eral
ode

Master

o Motorola
] Serial Communication Block (SCB) 2 msP{ SP1-3.0 CPHA = 0, CPOL = 0
(] Block (SCB) 3 1000
16
Enable Input Glitch Filter ]
Enable MISO Late Sampling %)
o — < >
Serial Communication Block (SCB) 2 (mSPI) - Parameters  Code Preview
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https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__scb__spi__general__functions.html#gabe68169c810119b93e1164127663033c
https://infineon.github.io/mtb-pdl-cat1/pdl_api_reference_manual/html/group__group__scb__spi__general__functions.html#ga7e5d7cb17044cdd8ab1543e038bf89a8
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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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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.
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