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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_ADC1_POTI_SWTRG example code for the TLE989x Infineon Embedded Power ICs based
on Arm® Cortex® M3. This example code can be found in the Keil pVision 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 codeblocks 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_ADC1_POTI_SWTRG example, the current Poti voltage setting is read with the
channel 0 of ADC1, via the input pin P2.6. The measured voltage range 0 is divided into 10 intervals: 0-500mV,
500mV-1V, ..., 4.5V-5V which are displayed on 9 LEDs. The ADC1 sequence is triggered by software.

Figure 1 shows the signal of pin 2.6 when the Poti is set to its maximum voltage (5V) whereas Figure 2 shows the
signal of pin 2.6 when the Poti is switched off (0V).

Figure 1 Capture of P2.6 with maximum Poti setting (5V)

Figure 2 Capture of P2.6 with minimum Poti setting (0V)
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2 Hardware

This chapter shows how to run the TLE989X_2QKW62S_ADC1_POTI_SWTRG 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 connections).

First the Poti is turned to the most right stop (clockwise). In this case all LEDs are switched off.

Then the poti is slowly turned to the left (counter-clockwise). Step by step all 9 LEDs are switched on until the
most left stop of the Poti is reached.
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Figure 3 TLE988X/TLE989X evaluation board
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3

This chapter shows the process to follow to get a working TLE9893_2QKW62S_ADC1_POTI_SWTRG example.

Implementation

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_ADC1_POTI_SWTRG example.

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

@ Pack Installer - C:\Keil_v5\ARM\PACK = ] X
File Packs Window Help
Device: Infineon - TLES893QKW62S
4] Devices = Boards IRIE] Packs Examples b
Search: « X V Show examples from installed Packs only
Device Summary Example e Description
= ¥ Infineon 201 Devices :‘ g the Poti voltage via an ADC1 measurement and displaying it on
+-“%% iIMOTION 1 Device TLE9893_. = - Simple blinking LED
=13 TLE98xx Series 47 Devices TLE9893_2QKW62S_CCU7_PWM (TLE988x/TLE... 2 Copy Generating 3 different PWM signals with CCU7
+-“1% TLE984x Series 8 Devices TLE9893_2QKW62S_GETTING_STARTED (TLE9S... 2 Copy Getting started Project with all components
+ T TLE985x Series 7 Devices TLE9893_2QKW62S_NVM_PROG_UCODE (TLE... ! Copy Writing a page to user code flash area
#- 1§ 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... 2 Copy Entering sleep mode and wakeup via external MON1 trigger
# % TLE988x Series 3 Devices TLE9893_2QKW62S_PMU_STOP_EXTRG (TLE9S... ! Copy Entering stop mode and wakeup via external GPIO trigger
=13 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_INTIRG (TLE... € Copy Blinking a LED via T20
=13 TLE9893 5 Devices TLE9893_2QKW62S_UART_PRINTF (TLE988x/TL... 2 Copy Using printf to write via UART debug pin
@ ARM Cortex-M3, 60 MHz TLE9893_2QKW6E2S_UART_TRANSCEIVER (TLES... € Copy Sends and receives data via jlink pins using the uart.
TLE9893_2QKW62S | 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 —— || ol

Figure 4 Keil Pack Installer

3.2 Configuration

In order to see the configured output pin for the LED, 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 Figure 5 the pin P 2.6 is
configured as an input for the channel 0 of ADC1.

Furthermore, all GPIO pins P0.1 until P0.6 and P1.0 until P1.2 are configured as output pins. The pins P0.4, P0.5
and P0.6 are used for the 64-pin devices only. For the 48-pin devices only six LEDs are used for a range from 0V to

3V.
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Toolbox CONFfig Wizard

File Extras

Pin Overview BSL SCU PMU Interrupt GPIOs MON ADCL CSA/CSC ADC2 SDADC CCU7 BDRV BEMFC CANTRX GPT12 SSC Timer 2x UART DMA

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

Details...

Export...

ba: P0.2. Output

: PO.1 Output

23 GNDVSSP ()

AR _m_8

Input
PIMU RESET

Figure 5 Config Wizard pin overview

In order to configure the ADC1 module for the TLE9893_2QKW62S_ADC1_POTI_SWTRG example, select the ADC1

tab.

The Figure 6 shows that the pin P2.6 is selected as input for the channel 0 in the box Channel Config.
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Toolbox

Config Wizard

File Extras

Pin Overview BSL SCU PMU Tnterrupt GPIOs MON ADCI CSA/CSC ADC2 SDADC CCU7 BDRV BEMFC CANTRX GPT12 SSC Timer2x UART DMA

® Enable ADC1

Configuration | Sequencer

General Setting:

Irem |Va\ue |
= Clock
ADC1 Clock 30 MHz
Clock Divider [1.16] [2 H
= Enable VAREF =]
VAREF Overcurrent [u}
~Channel Config

Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6 Channel 7 Channel 8 Channel 9 Channel 10 Channel 11 Channel 12 4 b

Ttem Value Ty |

~ Input Selection ‘ 2.6 )]
- Conversion Class Selecti Conversion gad®

-~ Number of Measurements [1..16] [1

=

Diagram

/—h Slot1

Slot2 Slot3
\ Sequence 0 c":';:'o Jy ] ‘ I | Ous
Sequen ‘ ] ‘ || 0 us
Sequence 2 ’ ‘ ] ‘ | | Ous
Sequence 3 ‘ ’ ‘ ] ‘ Il IO us

- Filter Channel Selection none
- Compare Channel Selection none
Interrupt §]

[ Calibration

Enable Calibration for input P2.6 O Enable Calibration
The gain is determined individually per chip and preloaded by the BootROM at startup.

The offset is determined individually per chip and preloaed by the BootROM at startup.

Class 0 Class1 Class2 Class 3

Ttem |vame | =

- Category |Low vottage inputs

Tracking Conversions ®

o 0

- Sample Time [ticks] [s [+

- Broken Wire Detection

- Post Calibration [u}

- MsB Doubling [u}

- Spreaded Early Sample Point [ ~|
| Filter Ch: It

Filter 0 Filter 1 Filter 2 Filter 3

= | |

- Used by Channel [not assigned

- Filter Coefficient [12 [+]
~CompareCh 1

Compare 0 Compare 1 Compare2 Compare 3

Ttem |\./a\ue

" Used by Channel
- Compare Input Select

[not assigned

(© Dpirect ADC value Q Filtered ADC value

- Compare Mode Upper/lower limit (OV/UV) -
+~Upper Threshold [V] 0.1 E
-~ Upper Hysteresis OFF -
- Lower Threshold [V] 0.1 E]
-~ Lower Hysteresis OFF -
- Restart Blank Time 5]

i~ Blank Time [ore [

Interrupt
&~ Register Values

 Channel Diagram

Channel 0

0.8000 us

0.8000 us

RESO

Figure 6 Config Wizard, module ADC1, tab Configuration

Next to the Configuration tab of the ADC1 module, select the Sequencer tab to configure the

individual

sequences. For the TLE9893_2QKW62S_ADC1_POTI_SWTRG example the software trigger is used as trigger

source (see Figure 7).
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Tl Config Wizard

File Extras
Pin Qverview BSL SCU PMU Interrupt GPIOs MON ADCL CSA/CSC ADC2 SDADC CCU7 BDRV BEMFC CANTRX GPTL2 SSC Timer 2x UART DMA
Configuration Sequencer Sequencer Diagram
Sequencer Config
Sequence 0 Sequence 1 Sequence 2 Sequence 3 Slot0 Slot1 Slot2 Slot3
Trem | Velue ey Channel 0
Trigger Enabl N\ Sequence 0 P26 Ous
Trigger Sour Software Trigger y ) -
Trigger Gate SO Sofvare Gatng___g#® o Sequence 1 ‘ ’ ‘ ’ | Ous
Sequence Repetition ecuted 1 tine -
Enable Collision Detect... [
Enable Waitfor Read O Sequence 2 Ous

Number of Slots [t slot ]

Ous

| | |

Sequence 3

Sequence Definition

% Interrupt Enable

Figure 7 Config Wizard, module ADC1, tab Sequencer

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

3.3 Sample code
Figure 8 shows the application code of the TLE9893_2QKW62S_ADC1_POTI_SWTRG example.

Within the endless for-loop (line 109) the watchdog service is executed in order to avoid any stall during the
execution.

Within this same loop, the function switchLedAccordingPotiVoltage iscontinuously called. This service
function contains initially the software trigger call ADC1 startSequence (ADC1_SEQO) inline 122.

Once this is successfully executed, the result of the Poti measurement in mV is read via the
ADC1l getChResult mV(&ul6 mVolt, ADC1 DCHO) call in line 128. The result is written into the
ul6 mvolt valuein case of a successful execution.

The digital result is calculated into a multiple value of 500mV. According to this value, the appropriate 9 GPIO
LEDs are switched on or off.

In case of a 48-pin device, only 6 LEDs are used for a range from 0V to 3V.
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109[£ for (=z2)

110 |

111 /* Main watchdog service */

112 (void) PMU serviceFailSafeWatchdog():

113

114 /* Switch LEDs according to the current Poti setting (0-5V) */

115 switchLedAccordingPotiVoltage():

116  }

| )

118 -

119 void switchLedAccordingPotiVoltage ()

120 [ {

121 /* Trigger ADCl sequence 0 */

122 if (ERR_LOG_SUCCESS == ADCl startSequence (ADC1_SEQO))

123 |

124 /* Check if the data are valid */

125 if (ADC1l_getChOResultValidSts() == lu)

126 [ {

127 /* Read digital result of Poti setting in mV */

128 if (ERR_LOG_SUCCESS == ADCl_getChResult_mV(&ulé_mVolt, ADC1_DCHO))

129 [ {

130 /* Calculate multiple of 500 mV */

131 ulé mVolt = ulé mVolt / (uintlé) M VOLT_500;

132 /* If poti voltage > 500mV then P0O.l is high, otherwise low */

133 ulé _mvolt > 0 ?

134 GPIO_setPOlState (GPIO_STATE HIGH) : GPIO_setPOlState(GPIO_STATE LOW):
135 /* If poti voltage > 1000mV then P0.2 is high, otherwise low */

136 ulé mvolt > 1 ?

137 GPIO_setP0O2State (GPIO_STATE HIGH) : GPIO_setPO2State (GPIO_STATE_LOW):
138 /* If poti voltage > 1500mV then P0.3 is high, otherwise low */

139 ulé mvVolt > 2 ?

140 GPIO_setPO3State (GPIO_STATE HIGH) : GPIO setP03State (GPIO_STATE LOW):
141 /* If poti voltage > 2000mV then Pl1.0 is high, otherwise low */

142 ulé_mvolt > 3 ?

143 GPIO_setPlOState (GPIO_STATE HIGH) : GPIO_setPlOState (GPIO_STATE LOW):
144 /* If poti voltage > 2500mV then Pl.l1 is high, otherwise low */

145 ulé mvolt > 4 ?

146 GPIO_setPllState (GPIO_STATE HIGH) : GPIO setPllState (GPIO_STATE LOW):
147 /* If poti voltage > 3000mV then Pl.2 is high, otherwise low */

148 ulé mvolt > 5 ?

149 GPIO_ setPl2State (GPIO_STATE HIGH) : GPIO_setPl2S5State (GPIO_STATE LOW):
150 [ #ifndef UC_FEATURE_48PIN

151 /* If poti voltage > 3500mV then P0.4 is high, otherwise low */

152 ulé_mvVolt > & 2

153 GPIO_setPOQState(GPIO_STAIE_HIGH) : GPIO_setPOQState(GPIO_STAIE_LOW);
154 /* If poti voltage > 4000mV then P0.5 is high, otherwise low */

155 ulé mvolt > 7 ?

156 GPIO_setPOSState (GPIO_STATE HIGH) : GPIO_setPOSState (GPIO_STATE LOW):
157 /* If poti voltage > 4500mV then P0.6 is high, otherwise low */

158 ulé mVolt > & ?

159 GPIO_setPO6State (GPIO_STATE HIGH) : GPIO_setPOéState (GPIO_STATE LOW):
160 | #endif

16l }

162 |- }

163 - )

164 | }

Figure 8 TLE9893_2QKW62S_ADC1_POTI_SWTRG application code
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References

See the code examples at www.infineon.com
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