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Analog-to-Digital Converter (ADC)
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ADC Features (1/2)

ADC conversion time up to 1us (@ SYSCLK 16MHz) with up to 12-bit resolution

Voltage range: 1.8 Vto 3.6 V
— Maximum conversion rate obtained from 2.4 Vto 3.6 V
— ADC at a lower speed between 1.8 V and 2.4V
— ADC functionality not guaranteed below 1.8 V

ADC input range: Vger. < V| < Viers
Up to 27 multiplexed channels:

— 25 external channels: from Channel 0 to Channel 24 (connected from pads ADC1 _INO to
ADC1 IN24)

— 2 internal channels:
* Internal Reference Voltage (Vrernt)

« Temperature sensor (TS) output
2 Channels conversion groups :
— 24 slow channels: Channel 0 to Channel 23

— 3 fast channels: channel 24, Channel Vgggt @nd Channel TS
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ADC Features (2/2)

DMA capability

Single and continuous conversion modes

Multiple channel conversion (scan mode using DMA)

External trigger option for conversion (ext. pins, timers)

Programmable sampling time — independently for fast group and slow group
Right data alignment with inbuilt data coherency

Analog watchdog — high and low thresholds

Interrupt generation on:
— End of Conversion

— Analog watchdog
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ADC Block Diagram
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ADC channels

 Programmable number of channels: Up to 27 channels

 Programmable sample time and conversion sequence

« Conversion started by:
— Software through start bit

— External trigger generated by:
« TIM1TRGO
« TIM 2 TRGO
* PDO or PAG pins

REMAP_CR2[0] bit
PA6 External TRIG1
PDO —
Ext 1 TRIG2
TIM1_TRGO xterna External
Trigger

EXTSEL[2:0] bits

TIM2_TRGO External TRIG3




Analog sample time
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« PADC_CLK, up to 16MHz, taken from SYSCLK through a prescaler (/1, /2, /4, /8,

/16, /32, 164 or /128)

« ADCCLK taken from PADC_CLK through a prescaler (/1 or /2)

* Programmable sample time cycles for each Group of channels:

PCLK_ADC
— >

ADCCLK

LON93IRS
aliipajdilies

384 cycles

SMPx[2:0]

SMP1 : for slow channels
SMP2 : for fast channels




Scan mode
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« Up to 27 conversions (with different sampling time - group by group).

Example: - Conversion of channels: O; 2; 5; 18; 23; 24; VrerinT-

Scan
saws J2]o]ajofofafofojojojojofofofofofojofafofofofo
Channel 0 1 2 3 4 [ 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Analog to digital converter block
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 Four conversion modes are available:
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ADC Data Resolu‘ti?'o;n.f‘)t Wi 77

e selectable resolution to 6, 8, 10 or 12 hits

— by reducing the resolution, the time conversion is also reduced

Right alignment
ADC_DRH ADC DRL
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ADC Analog Watchdogs

12-bit programmable analog watchdog low and high thresholds

« Selectable channel controlled by the analog watchdog

Interrupt generation on low or high thresholds detection

ADC_INO
ADC_IN1

ADC_IN25

VREFINT

Temp Sensor

Analog Watchdog
C, < (9] (4

AWD

Status Register $
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ADC Schmitt trigger

« Schmitt trigger disabling feature

« Schmitt trigger can be disabled to reduce the consumption of some
pins used as analog inputs

« As there are 2 internal channels, only 25 Schmitt triggers can be
disabled.
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DMA Capabilities .
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 When a scan conversion is performed, as soon as an end of conversion is detected, the DMA
ADC request is sent, informing that there is a data ready to be transferred.

« If a new conversion is completed and the DMA has not complete the transfer of previous
conversion data, the overrun flag is risen and an interrupt is generated (if enabled).

DMA DMA DMA DMA DMA DMA DMA DMA DMA

/ Request/ Request/ Request/ Request/ Request/ Request/ Request/ Request/ Request

ChannelO Channell Channel2 Channel3 Channel4 Channel5 Channel6 Channel?7 Channel8

ConvertedValue_Tab[9]
Example:
Channel8 conversion result

Channel?7 conversion result - Conversion of channels: 0, 1, 2, 3,4, 5,6, 7 and 8
Channel6 conversion result

: - Convert data stored in ConvertedValue_Tab[9]
Channel5 conversion result -

ADC DR register . LT ) GO (s - DMA transfer enabled (destination address auto
. Channel3 conversion result
Channel2 conversion result incremented)

Channell conversion result

ChannelO conversion result Note: EOC flag cleared at end of channels conversion due to

DMA access to ADC DR register
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How many ADC channels are in the STM8L15x microcontroller ?

How many channels groups are in the STM8L15x microcontroller ?

How many channels could be guarded by the analog watchdog?

What are the different conversion modes supported by the ADC?

What are the interrupts requests of the ADC?

How can we reduce ADC consumption?

g

14



CONFIDENTIALITY OBLIGATIONS:
THIS DOCUMENT CONTAINS SENSITIVE INFORMATION.

IT IS CLASSIFIED “MICROCONTROLLERS, MEMORIES & SECURE MCUs (MMS) RESTRICTED AND ITS DISTRIBUTION IS SUBMITTED TO ST/MMS
AUTHORIZATION

AT ALL TIMES YOU SHOULD COMPLY WITH THE FOLLOWING SECURITY RULES:
- DO NOT COPY OR REPRODUCE ALL OR PART OF THIS DOCUMENT

- KEEP THIS DOCUMENT LOCKED AWAY
- FURTHER COPIES CAN BE PROVIDED ON A “NEED TO KNOW BASIS”, PLEASE CONTACT YOUR LOCAL ST SALES OFFICE OR

DOCUMENT WRITTER.

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences of use of
such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of STMicroelectronics. Specifications mentioned in this publication are subject to change without notice.
This publication supersedes and replaces all information previously supplied. STMicroelectronics products are not authorized for use as critical
components in life support devices or systems without express written approval of STMicroelectronics.
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All other names are the property of their respective owners
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