r UMO0848
YI User manual
Displaying variable voltage on an LED bar

using STM8S-DISCOVERY

Application overview

This application user manual provides a short description of how to use the ADC, Timer and
GPIO peripherals.

Once the STM8S105C6T6 is powered-up through a USB cable connected to the host PC,
the Timer triggers the ADC according to a user-defined period to convert the analog voltage
provided by variable resistor RV1. The resulting average voltage measurement is
represented on the LED bar.

Reference documents

m STM8S-DISCOVERY evaluation board user manual (UM0817).
m Developing and debugging your STM8S-DISCOVERY application code (UM0834).
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Application description UMO0848

1 Application description

1.1 Hardware requirements

No on-board resources are used.

External resources needed are:

® 4LEDs:LD2,LDS3, LD4,LD5

® 1 x 10 KQ variable resistor: RV1

® 4 x1KQresistors: R1, R2, R3, R4
® 1x 100 nF capacitor: C1

1.2 Application schematic

Capacitor C1 filters the voltage spike on PEG.
R1 and R4 limit the current going into LD2 and LD5.

Figure 1. Application schematic

VbD
PBO
PB1]o 5 lpes
PB2 % <D( L Rv1
PB3
R1 R2 R3 R4 ———
STM8S
LD2 LD3 LD4 LD5
A Ak -
B - B - - ai17229

2/9 Doc ID 16565 Rev 1 KYI




UMO0848

Application description

1.3

Application principle
This application uses the ADC1, TIM1 and GPIO peripherals.

The analog input voltage signal from variable resistor RV1 is sampled and filtered on
channel 9 of the ADC1 system (PE6), which is internally triggered by TIM1.

The average value of this signal is represented on the LED bar (LD2-5).

Table 1. Voltage and LED correspondence
Voltage (V) LEDs switched on
0.0-0.7 None
0.7-2.0 LD2
2-3 LD2 + LD3
3-43-4 LD2 + LD3 + LD4
4-5 LD2 + LD3 + LD4 + LD5
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Software description

This application uses neither the STM8S standard library nor the STM8 touch sensing
library. The peripherals used in this application are:

ADC1

ADCH1 is used for voltage acquisition. It must be configured as follows:
—  Single conversion mode

—  External trigger by TIM1 TRGO

— ADC_clock = Fyjaster’8

— Left alignment result (otherwise a software modification is required to calculate the
average value)

— Disable Schmitt trigger on ADC1 input 9: for analog input
TIM1
TIM1 timer has two aims in this application:

— It wakes up the ADC for incoming conversion when the counter value reaches
CCR1 (Capture/compare interrupt). This action is very useful to allow ADC
stabilization time before the conversion.

— It sends a conversion trigger signal to launch the ADC conversion when the
counter value reaches TIM1_ARR.

Using these two events you can easily manage ADC wake-up and conversion timing.
TIM1 must be configured as follows:

—  Compare-OC1REF trigger output

— PWM1 mode on PC1 (negative polarity): for testing purpose (to measure exactly
the time allowed for stabilization)

GPIO

Configure PBO, PB1, PB2 and PBS3 in output push/pull mode to control LEDs LD2, LD3,
LD4 and LD5.

Figure 2. ADC1 acquisition principle
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Note:

2.1

2.1.1

TIM1 is configured as an upcounting counter. When the compare/capture interrupt occurs,
the ADC1 is woken up for the incoming conversion (the stabilization time of the ADC1 is
respected before the ADC conversion). On TIM1 TRGO, the ADC1 starts the conversion.
When the conversion is finished, the result is stored in RAM and the ADC1 is powered down
until the next compare/capture interrupt. When 8 conversion results have been stored, the

main routine calculates the average of these results and displays it on the LED bar.

OC1REF complementary signal is forced out on CC1 output pin (PC1) for test purposes.

Application software flowcharts

Main loop flowchart

Figure 3. Main loop flowchart
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21.2 ADCH1 interrupt routine

This interrupt occurs when the ADC1 has finished an analog to digital conversion. Every
time it occurs the conversion result is stored in a table called AD. When this table is full the
variable ADSampRdy is setto 1 and the AD table is treated by the main routine (it calculates
the average of the stored values). The ADC is switched off at the end of the interrupt routine.

Note: The result is stored only if the previous AD table has been treated by the main routine.

Figure 4. ADC1 EOC interrupt flowchart
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213

TIM1 capture/compare interrupt

This interrupt occurs each time the TIM1 counter value is equal to the Compare register
value CCR1. During this interrupt process, conversion is triggered by setting the ADON bit
of the CR1 register to 1.

Figure 5. TIM1 capture/compare flowchart
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Revision history

Table 2. Document revision history
Date Revision Changes
27-Nov-2009 1 Initial release.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
© 2009 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America
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