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TLE9893_2QKW62S_NVM_PROG_UCODE

About this document

Scope and purpose

The aim of this guide is to present the scope, the implementation, the algorithm and a demonstration of the
TLE9893_2QKW62D_NVM_PROG_UCODE example code for the TLE989x Infineon Embedded Power ICs based
on Arm® Cortex® M3. This example code can be found in the Keil uVision Pack Installer.

The full functionalities and characteristics of the embedded power devices are described in the datasheets and
user’s manual. Please refer to these documents for more detailed information. Furthermore, a low level (line-
by-line) description of the code is not the aim of this document, although occasionally some code blocks might
be reported if necessary to the comprehension.

Note: The following information is given as a hint for the implementation of the system only and shall
not be regarded as a description or warranty of a certain functionality, condition or quality of the

referred devices or presented software example.

Intended audience

Design engineers, system engineers, embedded power designers
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1 Introduction

In the TLE9893_2QKW62S_NVM_PROG_UCODE example, data are programmed into the UCODE (user code)
area of the FLASH1 bank of the device (see Figure 1).

O0xEQOOFFFFF
CPU CPU Private Peripheral
Bus
0xEQOQ0Q00
0x5FFFFFFF
PBA1 Peripherals 1
048000000
0xdTFFFFFF
PBAD Peripherals O
0400000040
G EROTERE Protected Data (1kB)
DSRAM
24KB User Data (23kB)
0180020040
0x18001FFF PSRAM
User Code
Dx1B000000 BKB
Hel203FEER Secured Software
Container
(size configurable)
NVM1 User Code (up to 248kB)
260KB, cached
Crypto Library (8kB)
031 1FEFQA00 Config Sector 1 (4kB)
Oxl F
HonTEEE User Data (up to 28kB)
NVMO User BSL
36KB (size configurable)
01 OFEFO00 Config Sector 0 (4kB)
0zx00007FFF Startup Code
ROM &
32KB Firmware
000000000 (BootROM)

Figure 1 Memory Modules Overview
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The success or fail of the write operation is indicated by LEDs via the GPIOs:

- Arising edge on P0.1 indicates that the data were successfully written into the user code area of the
FLASH1 bank.

- Arising edge on P1.0 occurs if any error happened during the write operation.

In Figure 2, a successful writing operation is shown capturing the GPIO P0.1 (yellow) signal and the GPIO P1.0
(blue) signal.

Figure 2 Capture of GPIO P0.1 (yellow) signal and GPIO P1.0 (blue) signal

The written data are then read and a checksum calculation is done over them:
- Arising edge on the GPIO P0.2 occurs if the calculation is validated correctly.

- Arising edge on the GPIO P1.1is set in case of an error in reading or validating the data.
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This chapter shows how to run the TLE9893_2QKW62S_NVM_PROG_UCODE example with the

TLE988X/TLE989X evaluation board. For this the project must be opened and compiled.

Figure 3 shows the TLE988X/TLE989X evaluation board. The application code must be loaded via a debugger
(e.g. ULINK or J-Link) to the board. The board must be powered with 12V (red and black banana connectors).
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Figure 3 TLE988X/TLE989X evaluation board
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3

Implementation

This chapter shows the process to follow to get a working TLE9893_2QKW62_NVM_PROG_UCODE example.

3.1

Get the example via the Pack Installer for Keil

Open the Pack Installer within the Keil IDE. See Figure 4 below.

Choose the appropriate device (here TLE9893_2QKW62S) on the left-hand side. On the right-hand side, select
the tab Examples, where you can access the TLE9893_2QKW62S_NVM_PROG_UCODE example.

Clicking on “Copy” will copy the example on your computer and open it.

@ Pack Installer - C:\Keil_v5\ARM\PACK = O X
File Packs Window Help
Device: Infineon - TLE9893QKW62S
4 Devices =~ Boards LIRIK] Packs ' Examples b
Search: - X [7 Show examples from installed Packs only
Device Summary Example Action Description
= ¥ Infineon 201 Devices :l TLE9893_2QKW62S_ADC1_POTI_SWTRG (TLE9... ! Copy Reading the Poti voltage via an ADC1 measurement and displaying it on 1|
+-“13 iIMOTION 1 Device TLE9893_2QKW62S_BLINKY_SIMPLE (TLE988x/... € Copy Simple blinking LED
=13 TLE98xx Series 47 Devices TLE9893 ZQKWGZS CCU7_PWM (TLE988x/TLE... ! px Generating 3 different PWM signals with CCU7
+- ‘13 TLE984x Series 8 Devices = "o SIARICD gtting started Project with all components
#-“13 TLE985x Series 7 Devices jad) a page to user code flash area
# 13 TLE986x Series 7 Devices b VIV ayre : Writing a page to user data flash area
#- % TLE987x Series 14 Devices TLE9893_ZQKW6ZS_PMU_SLEEP_EXTRG (TLES... ! opy Entering sleep mode and wakeup via external MON1 trigger
%1 TLE988x Series 3 Devices TLE9893_2QKW62S_PMU_STOP_EXTRG (TLE9S... ! opy Entering stop mode and wakeup via external GPIO trigger
=% TLE989x Series 8 Devices TLE9893_2QKW62S_SSCO_LOOPBACK_SSC1 (T... ! Copy Sending magic value via SSC0 and loopback to SSC1
% TLE9891 3 Devices TLE9893_2QKW62S_T20_RELOAD_INTTRG (TLE... : Copy Blinking a LED via T20
=-“15 TLE9893 5 Devices @i TLE9893_2QKW62S_UART_PRINTF (TLE988x/TL... € Copy Using printf to write via UART debug pin
@ ARM Cortex-M3, 60 MHz TLE9893_2QKW62S_UART_TRANSCEIVER (TLES... € Copy Sends and receives data via jlink pins using the uart.
@ TLE9893 2QKW62S A ARM Cortex-M3, 60 MHz
TLE9893_2QTA62 | ARM Cortex-M3, 60 MHz
TLE9893_2QTA62S | ARM Cortex-M3, 60 MHz
TLE9893_2QTW62S | ARM Cortex-M3, 60 MHz
i eion e || o

3.2

Figure 4 Keil Pack Installer

Configuration

In order to see the configured pins, start the tool Config Wizard. It is available within the Keil IDE through a
shortcut in the Tools menu.

The Config Wizard opens and shows an overall status of the current pin configuration. In the example
configuration, all the GPIOs P0.1, P0.2, P1.0 and P1.1 are used as outputs.

50f11 11

2022-10-13



restricted

TLE9893_2QKW62S_NVM_PROG_UCODE

infineon

Infi - -
Toolbox  CONfig Wizard

File Extras

PianerviaNl BSL | scu | PMU |]n|ermp||GPm| MON |HDC]|(SM(EC|ADCZ|SDHDC|CCU7|BDRV| I!EMFCl(‘ANTRX|GPT]Z| SSC |Timer2x|unlrr| DMA‘

NOTE: The pins designated with an asterisk (*) are available only in the 64-pin variants.

Details...

S
=
g
b =
E 5 5
2 3 2
3\ 3 38 jJ= = =

Figure 5 Config Wizard pin overview

Finally, save your configuration to take these changes into account (File -> Save).
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33 Sample code

Figure 6 shows the application code of the TLE9893_2QKW62S_NVM_PROG_UCODE example.
In a first step an initial checksum over the data is calculated (see line 106-110).

The data are written to the NVM in line 119 with the  API method
user nvm page write (UC_FLASH1 START, &s pageWrite). If the write operation is successful,
the GPIO P0.1 is switched to high (line 130). Otherwise if any problems occur during the page programming, the
GPIO P1.0is set to high (line 135).

Before the endless loop, the data from the first page are read and verified. The read pointer is set to the
beginning of the first page in the user data area (line 139). Then all the data from the page are read and a
checksum is calculated (line 142-146). This checksum and the initial calculated checksum are compared. If the
two checksums match, the GPIO P0.2 is switched to high (line 151). In case the checksums are not identical, the
GPIO P1.1is switched to high (line 156).
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/* Calculate a simple xor checksum for the data quote */
u8_xorChecksum = 0;
for (u32_idx = 0; u32_idx < UC_FLASH PAGE SIZE; u32_idx++)
{

u8_xorChecksum “= u8p_ dataQuoteWrite[u32_ idx]:;
}

/* Suspend and remember all enabled interrupts */
(void)CMSIS Irq Dis():

/* Open SOW */
PMU_serviceFailSafeWatchdogSOW () ;

/* Write to the first page into the user code area of FLASH1

832 _returnValue = user nvm page write (UC_FLASH1 START, &s pageWrite);

/* Close SOW by regular WDT trigger */
PMU_serviceFailSafeWatchdog();

/* Reenable suspended interrupts */
CMSIS Irq En():

if (s32_returnValue == ERR_LOG_SUCCESS)

{
/* Indicate a successful page write by LED P0.1 */
GPIO_setPOlState (GPIO_STATE HIGH):

}

else

{
/* Indicate a page write error by LED P1.0 */
GPIO_setPlOState (GPIO_STATE HIGH):

}

/* Set read pointer to first page of the user code area */
u8p_userData = (uint8 *) UC_FLASH1 START;

/* Calculate a simple xor checksum for the data quote */
u8_verifyChecksum = 0;
for (u32_idx = 0; u32_idx < UC_FLASH PAGE SIZE; u32_idx++)
{

ug8_verifyChecksum “= u8p userData[u32_idx]:
}

if (u8_verifyChecksum == u8_xorChecksum)

{
/* Indicate a successful checksum verification by LED P0.2
GPIO_setPO2State (GPIO_STATE HIGH):

}

else

{
/* Indicate a wrong checksum verification by LED Pl.1 */
GPIO_setPllState (GPIO_STATE HIGH):;

}

for (::
{

/* Main watchdog service */

(void) PMU_serviceFailSafeWatchdog():
}

o 5

A

Figure 6 TLE9893_2QKW62S_NVM_PROG_UCODE application code
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References

See the code examples at www.infineon.com
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IMPORTANT NOTICE

The information contained in this application note
is given as a hint for the implementation of the
product only and shall in no event be regarded as a
description or warranty of a certain functionality,
condition or quality of the product. Before
implementation of the product, the recipient of this
application note must verify any function and other
technical information given herein in the real
application.  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) with respect to any and all
information given in this application note.

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).

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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