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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_2QKW62S_SSCO_LOOPBACK_SSC1 example code for the TLE988x/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 this example, the SSCO module sends a magic value (0xCO01CAFEBADCODED) to the SSC1 module.

The SSCO is configured as master, the SSC1 is configured as slave. The serial output pin (P0.1) of the master
module is connected with the serial input pin (P1.1) of the slave module. The clock pins of SSCO (P0.3) and SSC1
(P1.0) are connected as well.

Figure 1 shows the capture of the clock (yellow) which has a period of 1us (1Mbaud). The blue signal shows an
excerpt of the transmitted magic value stream. The sub-stream shown in the blue signal is OxCAFE
(1100101011111110b) which is transmitted with least significant bit (LSB) first.

Figure 1 Capture of serial output pin P0.1 (blue) and clock output (yellow)
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2 Hardware

This chapter shows how to run the TLE9893_2QKW62S_SSC1 example with the TLE988X/TLE989X evaluation
board. For this the SSCO LOOPBACK SSC1 project must be opened and a build must be executed.

Figure 2 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 connections).
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Figure 2 TLE988X/TLE989X evaluation board

The output signals of the SSCO module can be tapped on pin P0.1 (serial output) and pin P0.3 (clock output).

To have the loopback on the SSC1, the SSCO serial output pin P0.1 must be connected with the SSC1 serial
input pin P1.1 and the clock signal generated by SSCO on pin P0.3 must be connected with the pin P1.0.
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3

This chapter shows the process to follow to get a working TLE9893_2QKW62S_SSCO_LOOPBACK_SSC1
example.

Implementation

3.1 Get the example via the Pack Installer for Keil
Open the Pack Installer within the Keil IDE. See Figure 3 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_SSCO_LOOPBACK_SSC1 example.

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

@ Pack Installer - C:\Keil_v5\ARM\PACK o O X
File Packs Window Help
Device: Infineon - TLE9893QKW62S
4] Devices = Boards bl |4 Packs ' Examples b
Search: - X [7 Show examples from installed Packs only
Device Summary Example Action Description
= ¥ Infineon 201 Devices j TLE9893_2QKW62S_ADC1_POTI_SWTRG (TLE9... ! Copy Reading the Poti voltage via an ADC1 measurement and displaying it on {|
+-“%% iIMOTION 1 Device TLE9893_2QKW62S_BLINKY_SIMPLE (TLE988x/... € Copy Simple blinking LED
=113 TLE98xx Series 47 Devices TLE9893_2QKW62S_CCU7_PWM (TLE988x/TLE... ! Copy Generating 3 different PWM signals with CCU7
+ 13 TLESS4x Series 8 Devices TLE9893_2QKW62S_GETTING_STARTED (TLESS... 2 Copy Getting started Project with all components
# 13 TLE985x Series 7 Devices TLE9893_2QKW62S_NVM_PROG_UCODE (TLE... 2 Copy Writing a page to user code flash area
+ 13 TLE986x Series 7 Devices TLE9893_2QKW62S_NVM_PROG_UDATA (TLES... 2 Copy Writing a page to user data flash area
#- 13 TLE987x Series 14 Devices TLE9893_2QKW62S_PMU_SLEEP_EXTRG (TLES... i Copy Entering sleep mode and wakeup via external MON1 trigger
#-“13 TLE988x Series 3 Devices === - Entering stop mode and wakeup via external GPIO trigger
=% TLE989x Series 8 Devices < TLE9893_2QKW62S_SSCO_LOOPBACK_SSC1 (T... ing magic value via SSC0 and loopback to SSC1
+ 13 TLE9S91 3 Devices TLE9893_ mram - 0| Blinking a LED via T20
=13 TLE9893 5 Devices TLE9893_2QKW62S_UART_PRINTF (TLE988x/TL... ! Copy Using printf to write via UART debug pin
QASEEEIU AN ARM Cortex-M3, 60 MHz TLE9893_2QKW62S_UART_TRANSCEIVER (TLE9... g Copy Sends and receives data via jlink pins using the uart.
d TLE9893_2QKW62S A ARM Cortex-M3, 60 MHz
4 TLE9B93 2QTA62 | ARM Cortex-M3, 60 MHz
4 TLE9893 2QTA62S | ARM Cortex-M3, 60 MHz
TLE9893_2QTW62S | ARM Cortex-M3, 60 MHz
&2 1 1 >
i e 3| BT o
Figure 3 Keil Pack Installer
° .
3.2 Configuration

In order to see the configured output pin for the LED, start the tool Config Wizard can be started. 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 Figure 4, the pin P0.1is
used as serial output pin (SSCO MTSR) and the pin P0.3 is used as 1Mbit clock signal (SSCO SCLK) for the SSCO
master. The pin P1.1 is used a serial input pin (SSC1 MTSR) and the pin P1.0 is used as the clock signal (SSC1
SCLK) for the SSC1 slave.

Furthermore, the pin P0.2 is defined as output to evaluate the successful transmission/reception of the data.
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Infi , .
Tootbox  CoONFig Wizard

File Extras

Pin Overview BSL SCU PMU Interrupt GPIOS MON ADCl CSA/CSC ADC2 SDADC CCU7 BDRV BEMFC CANTRX GPT12 SSC Timer2x UART DMA

NOTE: The pins designated with an asterisk (*) are available only in the 64-pin variants.
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Figure 4 Config Wizard pin overview

In order to configure the SSC0/1 modules for the TLE9893_2QKW62S_SSCO_LOOPBACK_SSC1 example, select
the SSC tab.

Figure 5 shows the available settings for the SSCO module. In the blue box Mode Settings, the SSCO is
configured as master, with a data width of 64 bits, LSB first for the data to transfer.

In the green box Baudrate Generation, select the automatic configuration with a baudrate of 1Mbaud.

In the pink box for the Pin Selection, the pin P0.3 is used as clock signal output and the pin P0.1 is used as serial
output.
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Toolbox  Config Wizard 5

File Extras

Pin Overview BSL SCU PMU Interrupt GPIOs MON ADCL CSA/CSC ADC2 SDADC CCU7 BDRV BEMFC CANTRX GPT12 SSC Timer2x UART DMA
S50 SsC1
=

Mode Settin, Baudrate Generation Transmit Control in Master Mode Interrupts

(@ Automatic Configuration O Transmit Interrupt

Mode Se Master Mode
‘ Enable Transmit Interrupt a
Baudrate Value 1 MBaud Transmit Start Trigger Virite to TBO []
[ssc_mPo_nvic_ran [+]
Data to Tra 64 bits B =)
Callback [place_your_function_callback_here
Baudrate Value [kBaud] 1000 K O Receive Interrupt
Clock Phase [shift T data on leading edge, latch on trailing edg:[ ] N i
X Start Event nput [oe T et 0
Reload Value 00010 [sscwpo_wvic_ran [*]
Clock Polarity [Low e, leating edge islon->high [ Callback [Place_your_function_callback_here
ffective Baudrate: 1000 kaud
O Error Interrupt
Loop Back Control [ormal aperation [ Pin selection Low Time at Transmission Start [7;63] [ssc_mPo_nvic_ran [+]

ransmit Error Interrupt []
Example with data 0x96 (10010110B)

Clock Qutput
Callback [place_your_function_callback_nere
CLOCK Error Interrupt [

low idle

MTSR Output

Low Time at Transmission End [2;64]

Callba [place_your_function_callback_nere

MRST Input Enable Phase Error Interrupt [

Callback [place_your_function_callback_here
DATA O Enable Chip Select En audrate Error Interrupt O
Low Time at Transmission End [3;64]
Callback [place_your_function_calback_here
Chip Select Output fore [
Enable Automnatic Reset a

Figure 5 Config Wizard, module SSCO

Figure 6 shows the available settings for the SSC1 module. In the blue box Mode Settings, the SSCO is
configured as slave, with a data width of 64 bits, LSB first for the data to transfer (same than for SSCO master).

In the green box Baudrate Generation, select the automatic configuration with a baudrate of 1Mbaud (same
than for SSCO master).

In the pink box for the Pin Selection, the pin P1.0 is used as clock signal input and the pin P1.1 is used as serial
input.

Ifineon config Wizard o

File Extras

Fin Overview BSL SCU PMU Interrupt GPIOs MON ADCI CSA/CSC ADC2 SDADC CCU7 BDRV BEMFC CANTRX GFT12 SSC Timer2x UART DMA
SSC0 S8SC1

=

Mode Settings Baudrate Generation Interrupts

@ Automatic Configural

O Transmit Interrupt

Mode Sel Slave Mode N 5
audrate Valus Enable Transmit Interrupt
Node [ssc_mPpo_tvic_ran [+]
Data to TrNgler O Manual Configuration
g Callback [place_your_function_callback_here
Baudrate Value [kBaud] 1000 = O Receive Interrupt
Clock Phase [shift T data on leading edge, fatch on trailing edg[~] P o
Reload Value fxooLD [ssc_mpo_nvic_iran =l
Clock Polarity [ow e eading edge is low->high [ Callback [place_your_function_callback_here
Effective Baudrate 1000 kBaud o - N
O Error Interrupt
Loop Back Control [Hormal aperation I+ [s5c_mPo_rwic_Ran [+

Enable Transmit Error Interrupt [J

Example with data 0x96 (10010110B) Clock Input

Callback [piace_your_function_callback_nere

cLock Enabl Error mterrupt O

low idle

MTSR Input

Callback [place_your_function_callback_here

MRST Output Enable Phase Error Interrupt [

Callback [place_your_function_callback_here
DATA O Enable Chip Select Enable Baudrate Error Interrupt (1

Callback [place_your_function_callback_here

foe [

Enable Automatic Reset (m]

Figure 6 Config Wizard, module SSC1

Finally, save your configuration to take these changes into account (File -> Save).
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3.3 Sample code
Figure 7 shows the application code of the TLE9893_2QKW62S_SSCO_LOOPBACK_SSC1 example.

Within the main endless loop, the SSCO sends the MAGIC TRANSFER value 0xCO01CAFEBADCODED via the
APl call SSCO_setTXvalue ((uint64) MAGIC TRANSFER) continuously.

The SSC1 receives the value via the APl call SSC1 getRXvalue () and checks it against correctness.

If the expected magic value is received by the SSC1 module, the GPIO pin P0.2 is set to low (line 113). If the
received value does not match the MAGIC_TRANSFER value, the GPIO pin P0.2 is set to high (line 116).

EEJ] for (::)

100 4 {

101 /% Main watchdog service */

102 (void) PMO serviceFailSafeWatchdogl():

103

104 /* Send the magic walue with 55C0

105 55C0 setTXwalue((uinté4) MAGIC TRANSFERJ,

106

107 /* Store the BX buffer walue of 55C1 #*/

108 ued receiveWValue = (uinted) (sinté4) S5C1 getB¥wvalue():

109

110 /* Compare received value with expected MAGIC TRANSFER define */
111 [ if (w64 receiveWValue == MAGIC TRANSFER) {

112 /* Im case of a match, the GPIO pin P0O.2 is set to low */
113 GBPIC setP0¢5tateiGPID STATE LOW):

114 ¥} else {

115 f* If there iz no match, the GPIO pin PO.2 i= set to high */f
11s GPICO setP025tate (GPIO STATE HIGH);

117 }

118 |

115 |}

120 -

Figure 7 TLE9893_2QKW62S_SSCO_LOOPBACK_SSC1 application code
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References

See the code examples at www.infineon.com
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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
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