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Purpose

The purpose of this part is :

* To present you all the standard peripheral set,
containing:
— GPIO
— ADC
— Timers

« To focus on the new functionalities comparing to
ST7
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Objective R Lyy/
« At the end of this chapter you will be able to

— Use GPIO, ADC and Timer

— List all the features of standard peripherals

— Configure peripherals according to your needs
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STM8S General Purpose 1/Os



70 multifunction bi-directional 1/0 ports for the 80 pin
package

— Up to 70 Standard I/Os (3mA drive and 8mA for High-sink capable
1/Os)

— Up to 16 analog inputs

— Up to 38 I/Os can be set-up as external interrupts including TLI
(with sensitivity selection)

» Up to 37 with wake-up capability
All Standard I/Os are shared in 9 ports (GPIOA..GPIQI)

Individually configurable (Direction, configuration, ext. int.,
slope ...)

Separate registers for data input and output
— Allowing bit handling on the GPIO register



Highly robust I/O design, IiImmune against current
Injection

some 1/Os with 10 MHz toggling frequency
capabllity

— with output slope control for EMC noise reduction

Alternate Functions pins (like USARTX, TIMX,
12Cx, SPIx, CAN, ...)



GPIO Configuration Modes e | Kyy/

Analog Input g E
To On-chip Peripherals : i
Alternate Function Input = .
. . . VDD_IO .
Configuration DDR | CR1 CR2/ : - :
Mode ADCTDR 5.
Analog Input 0 0 CR2=0 : onore | OVOFF ¥
ADCTDR =1 : :
- — e : +, VDD_IO
Input floating 0 0 With interrupt . :
capability . ) .
it set E TTL Schmitt -
Input Pull-up 0 1 . Trigger :
= Input Driver E *—=o D '

Open-drain 1 O Speed |imited :IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:
output to 10MHz : :

Push-pull Output | 1 1 itset 0 : : A
Write | & : :
" o . OUTPUT .
True _ 1 X X i 12 : CONTROL .
Open-drain : | :

Read / Write ~ <tmmp Vs EDisabIed

From On-chip Peripherals _i_ E
Alternate Function Output Output Driver E



GPIO Configuration Modes

|NEW

L

Analog Input

i;

To On-chip Peripherals

N

Alternate Function Input

Configuration
Mode

DDR

CR1

CR2/
ADCTDR

Read
h

Pin value is
readable

.

DD_IO

- UP

ON/OFF

Pull

>

TTL Schmitt
Trigger

Ing/ut Driver

B v :

Write|@ & :

— B % :
E/_"’ 8:) E | OUTPUT
) : CONTROL

Read / Write <= : |
. \V/SS
le——

From On-chip Peripherals
Alternate Function Output =

I

=Push-Pull
=Open Drain
=Disabled

Output Driver =



Prog_ramming Tips for GPIOs (1) . | Kyy/

A/D conversion

— Each pin used by the ADC cell must be configured as floating input (i.e.
without pull-up resistors) before activating the analog input mode (which is
the usual default state)

Alternate function

— A signal coming from an on-chip peripheral can be output on a port. In this
case, the 1/0O is automatically configured in output mode through Px_DDR

— A signal coming from an I/O can be an input to an on-chip peripheral. In this
case, it must be configured according to the peripheral.

WARNING

Peripherals do not modify the complete I/O configuration: Px_CR1
registers are not forced by hardware

YOU NEED TO MANAGE Px_CR1 BY SOFTWARE



Open Drain Outputs can be used for bus driving where
several devices are connected on the same line (to avoid
conflicts: lines can be pulled low or in high impedance) .

I/Os can be wired together in parallel to increase current
drive capability

Voltages driving an Analog Input should always stay within
the absolute maximum ratings (Vss-0.3V to Vdd+0.3V)

Pull-up resistors typically 45kOhm
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What is the equivalent name of the ST7 option register
(OR)?

How to enable the external interrupt on STM8 ?
R

What is the use of limiting the transition slope when GPIO
IS configured in output ?

Which instruction can be now used on Px _ODR and
should not be used on ST7 DR register ?
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STM8S ADC

&
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ADC Features

« Two type of ADCs, ADC1 and ADC2 - check your datasheet

« Common features
— 10 bit resolution
— 16 multiplexed input channels
— Conversion time 3.5 ps min
— ADC clock range: 1 to 4 MHz
— Input range Vref- < Vin < Vref+
— Vref- range 0 to 0.5V, Vref+ range 2.75 to Vdda
— External trigger and timer trigger selection
— Single or continuous conversion modes
— End of conversion interrupt
— Data alignment — left and right
— Clock prescaling

S
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ADCJ]1 Features

» Some features are available only on ADC1

— Scan mode
 single scan
e continuous scan

— Buffered continuous mode
« Overrun flag

— Analog watchdog 10 channels, 10 bits
« low and high thresholds

— Analog watchdog interrupt

S
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Block Diagram S7

Interrupt

Data bus

Interrupt

1:MASTER
—

Clock
Prescaler

a

GPIOs

ADC Registers

' \

AIN15 L=

v

PD4

Trigger




conversion Modes

S

Single
CLK Pﬁ LffJ //
| ; 77
1 2 ' 3
ADON :
tsTaB Conversion Time (total conv time) ; Conversion Time
e 5—1 <
EOC )()( i //
| /7
' New Conv. :
Write ADON = 1 . ADON =1
Write again ADON =1 Software resets EOC bit

L

Continuous
K o 1
[
1 2
ADON i
tsTaB Conversion Time (total conv time) i I Conversion Time
e
EOC r T (( I *
| | )) I I J
|
Wirite ADON = 1 J J Software resets EOC bit
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e Scan mode

AINOO [ |=p]
AINOL [ J—p

ik

AINXX [7] =

GPIOs

\ A 4

\ 4

programmable sequence of channels are converted
and data is stored in the data buffer registers

 only once - single scan

* periodically - continuous scan

« Buffered continuous mode

AINXX D—>

GPIOs

»

Lz | C—

8 or 10 conversions performed on a single channel

» EOC flag is set when buffer is full
* OVR flag is set if the any data is overwritten before it
has been read
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— Clock prescaler

fADC Clock fMASTER
— —
Prescaler

t
SPSEL[2:0] Speed select

— Data Alignment

RIGHT Alignment

D7 |D6|D5|D4|D3|D2|D1 |D0

ADC_DRH
: ADC_DRL
LEFT Alignment B
ADC_DRH D1 DO

ADC_DRL
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Channel Selection

Conversion on ExternalTrigger | KYI/
Schmitt Trigger Selection . :

AINOO H] >

AINO1

y GPIOs
>

> Analog input

AIN15 [

L1

PD4 [

L1
v

v

W Trigger

_—>) Trigger select




Analog zooming.

Increasing voltage

S

VDDA

Power
Band

Min = 0V, Max = 2.75V

Vref+ T

Reference
Band

Vref- i

:

Min = 2.25V
Max = 5.5V

Input

5

Min = 0V, Max = 0.5V

VSSA
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S

What is the max clock frequency for ADC and what is the
conversion time for maximum ADC clock?

How can you trigger an analog conversion ?

How should be configured the I/O which is used as ADC
Input channel?
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STM8S TIMER PERIPHERALS

9
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STM8S Timers

The STM8S device embeds 4 timer

Timer 1

— 16 bit, 4 channels, Motor Control timer

 Timer 2,3 — 16 bit, 3,2 channels, General Purpose timers

Timer4 — 8 hit, 0 channels, System timer
Comple- Repet- External | External
C
Timer r:sm::ttiec:n vy Prescaler Channels | mentary ition trigger break
2 type factor outputs | counter input input
Any integer from
TIM1 Up/down 1 to 65536 - 3 Yes 1 1
16-bit
TIM2 Any power of 2
from 1 to 32768
i Up None No 0 0
o Any power of 2
TiMs Seiit from 1 to 128 -

24



16-bit Counter

— Up, down and centered (up&down) counting modes
— Auto Reload

— Programmable prescaler

— Repetition counter

4 x 16 bit Channels

— Input Capture, PWM Input Capture

— Output Compare, PWM outputs (edge or center-aligned)
— One pulse mode output

— Complementary outputs & Dead time, Forced output mode
— Encoder interface, Hall Sensors interface (MC)
Synchronization

— Reset, Triggered or Gated modes

— Break input

Interrupts & Update Event

— Counter overflow / underflow

— Counter initialization

— Trigger, Break, Commutation

— Input capture, Output compare

25



General Block: Diagram

Clocks :
> Clock/Trigger Trigger output
Triggers Controller >
Break Time Base Unit

v

Repetition Counter

<—| Auto Reload Register

Prescaler‘ ‘ 16-Bit up-down Counter

Il

> OC1/
Il 1N
Input Stage Output Compare Output Stage > OC2/
TI2> - Input Capture Register 2N
TI3> —J > OC3/
3N
T|4". _,.—» OC4
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TIM1_TRIG

ETRF

P
Trigger
ETRP P contraier

Clock/Trigger
Controller

Time Base Un

TIM1_CC1[F}

ETR Polarity Selection & Edg
> Detector & Prescaler

‘1—" Input Filter Il’

Al Slave

Mode

THF_ED=TRC

’ L Controller

THFP1 —’ Encoder
TI2FP2 ’ Interface

TIM1_CC2[}

TIM1_BKIN[F

Capture/Compare 2 Register

Capture/Compare 3 Register

Capture/Compare 4 Register

)

TRGO

——————Pto ADC

Reset, Enable, Up/Down, Count

REP Register
ul
Repetition N
counter | U~

OC1
—[ITIM1_CCT

CIN

Y
>
TIM1_CC2
pra [P output —rl:l
_'
Y
>

0C2
control [P [T|TIM{_TT2
2N

_[N:lnw_ccs
output [0C3

control []TIM1_CC3
3N

DTG

Ut ;&Dﬂm_cm

control

i Polarity Selecti I iEnab!el

27



S

MCU-PERIPHERAL INTERFACE
TN %
//8 // 8 = 8 8
SH B
= £
e - 8-bit —
Prescaler Register %’ buffer AutoReload Preload Register
UEV 3
’ = ARPE
cK_psc N7 4 y A
CEN Prescaler down RId AutoReload Shadow Register
ST 1
Counter
./ 9 Clr
ent_init cnt_rid

Notes

UEV - Update Event

UEV

|
b4

l

y

Repetition Counter Register

&; UEV

OPM - One Pulse Mode
CEN - Counter Enable
UG - Update Generation
UDIS — Update Disable

ARPE — Autoreload
Preload Enable

DIR - Direction

Repetition Down Counter

down l i

N
compare

2 %
comparator comparator

1
(14
7 T
5 5
Update Event Control
¢ UEV b

28



S

Time Base Unit: Update Event (Ul

The Update Event is used to trigger the transfer from the preload registers
to shadow registers

* Registers with shadow:
— Prescaler
— Auto Reload
— Capture Compare (in Capture Compare Array)
— Repetition Counter

- Update Event is generated:
— on overflow or underflow event
— when the counter is reinitialized
- by software
- by a trigger event

29



Time Base Unit:

EDGE-ALIGNED

v Up counting mode

v Down counting mode

CENTER-ALIGNED

v' Center-aligned mode

Timer Clock _‘

Auto Reload-

Timer Clock i

Auto Reload

date Event

Timer Clock

Auto Reload

A

v
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Clock Controller

trigger mode

trgi 5 trgi
« Clock selection -

— Internal clock (fMASTER)

— External Timer Input pins, 1 ¢ 2:,1 R
— External Timer Trigger input CEN .

o 121P2 Aov
titffo1 & or ¥ |encoder
mode
* Clock Trigger Modes: vy & evemalcock| " i psc
— Trigger
- Ga?gd etrf A ?nxct)zrengl clock
— Reset internal clock & |internal clock
reset mode mode
trgi 5 /
UG
7 s
) NOteS UG cnt_init
— UEV - Update Event by hardware .

— OPM - One Pulse Mode
— CEN - Counter Enable
— UG - Update Generation

31



Trigger Controller

Trigger Input
— ETR
— TI1
— TI2

Trigger Output (ADC)
— Update Generation
— Counter Enable
— Update Event
— Compare Pulse

TRIGGER SELECTION BLOCK I\\
trc \
ti1f_ed
From the Capture/ ti1fp1 trgi
Compare block
ti2fp2
etrf /

divider SR filter  |etrf
1,12, 14,18 down-counter

MASTER MODE SELECTION BLOCK

UG

cnt_en TRGO
UEV
ocpl

32



read CCR1Hg

read CCR1L

icips

read_in_progress

MCU-PERIPHERAL INTERFACE

S

8 8
% gT o 5] write CCR1H
= = write_in_progress
Capture/Compare Preload Register | write CCR1L

input mode

CC1E

CC1G

Notes

UEV - Update Event

Capture/Cémpare Shadow Register

capture

capture_transfeﬁ l}wmp&reﬂa"ﬁef [}D— mode output
- \-I :C OC1PE

UEV

comparator

N

Couﬁter

I

CNT>CCR1

b

>
CNT=CCR1

CC1E - Capture Enable
CC1G — Capture Generation
OCI1PE - Preload Enable
CCRx — Capture/Compare

Register

e

>
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Capture/Compare Array: Input Stége

S

THF_ED
to the slave mode controller
THF_rising
o— T I fier |T1F [ Edge TIHFPY | }
fmasTeER  |down-counter Detector| THF_falling —_—
TI2FP1 IC1 divider
L n,02, 14,8
CC1P__ | TRC
11
from slave mode /
TI2F_rising [~ |controller
trom channel 2 TI2F_falling
» Filtering

« Edge Detection

« Trigger selection
« Capture Selection
« Dividing

34



Input Capture Mode

S

Input capture registers are used to latch the value of the counter after
a transition detected by the corresponding Input Capture pin.

« Configure:

Source

Filter duration
Polarity selection
Edge Detection
Divider

| I—’ Polarity Select & Edge Controller & Divider

Counter

!

Capture Register

35



Enables the measurement of the period and the pulse width

PWM Input Mode

Rising edge: resets the
counter and capture period

Falling edge: capture duty
cycle

Timer Clock

External
PWM

Counter

A

S

IC1-DUTY
CYCLE

IC2 - PERIOD

v
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Capture/Compare Array: Output 'Sﬁtag |

— Output Compare Clear
— Output Compare Mode

— Dead Time
— Polarity
— Output State and Enable
ETR
- Output TIM1_CC1
0 Enable [—1H
I, N >. Circuit
@ 01
oc’_dt CC1P
CNT>CCR1 "
Output Mode | oc1ref Dead-Time TIM1_CCER1
CNT=CCR1 Controller Generator
—_—— ocln_dt
1
0
‘ - 10 Output TIM1_NCC1
O Jox Enable [—H
{ 1 Circuit
CC1INE|CC1E | TIM1_CCER1
OC1CE|OC1M[2:0] DTG[7:0] CCINE[CC1E CC1INP | |MOE|OSSI|OSSR|TIM1_BKR
TIM1_CCMR1 TIM1_DTR TIM1_CCER1 TIM1_CCERT1 OISIN|0IS1 | TIM1_OISR
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Output Compare Mode

Used to control an output waveform or indicate when a perlod of time has
elapsed.

S

 When a match is found between the Compare register and the counter, the

output pin can be programmed as:

— Set

— Reset

— Toggle |

— Remain unchanged Timer Clock 1
- Generates an interrupt ccl

« Output Compare register update can NewCCR1
be configured as:

— Immediate

CCR1

Interrupt

Interrupt

v

— On update event (Auto-reload
update)
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PWM Modes 'S7

Generate independent signals with programmable frequency and a duty cycle
» Auto-reload register (ARR) define

— the PWM period in Edge-Aligned mode

— Half PWM period in Center-Aligned mode
*Each PWM channel has a capture compare register (CCR) to define the duty cycle

ARR T T
_ _ CCR -
Edge-Aligned Up counting mode W
0 >
OVF OVF

A

ARR

CCR P S VR S SRR = SN S Y

Edge-Aligned Down counting mode

0 >
R UDF  UDF

ARR

CCR

Center-aligned mode \/‘

0 >

OVF UDF OVF
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One Pulse Modé .

Generate a pulse with a programmable length after a programmable

delay as response to a stimulus

— Delay defined by Output

; TI1l input
Compare register value

A

— Length defined by the difference
between Auto Reload register

value and Compare value
TIM_CCR1 |---

TIM_ARR f==-Lommmmmmmmmm oo

)

v

« There are two One Pulse Modes
— Single Pulse

— Repetitive Pulse - defined by = mwchiouput
repetition counter

I
I
I
I
I
I
I
I
I
I
I I
<+ —7:4— —
DELAY ,LENGT

—
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Break Function”. R 74

« When a break occurs

— Main Output Enable is cleared - outputs are put to programmable save state even
MCU oscillator is off

— The break status flag is set and an interrupt can be generated

« The break is generated by
— Hardware - input which has a programmable polarity

 Automatic Output Enable

— If the Automatic Output Enable (AOE) is set, the MOE bit is automatically set again at
the next update event UEV

This can be used to perform a regulation.
— If the AOE is Reset, the MOE remains low until you write it to ‘1’ again

It can be used for security. The break input can be connected to an
alarm from power drivers, thermal sensors or any security components.

« Break Safeguard Circuit
— Write protection to freeze break configuration
— 3 levels of protection

41
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Complementary outputs_ & Dead time Insertic

2

- This mode allows
— Outputs two complementary signals for each three channels.
— Polarity can be selected independently

— Manage the dead-time between the switching-off and the switching-on instants of the
outputs.

 Reference waveform OCxger generates 2 outputs OCx and OCxN for the three channels.
— OCx rising edge is delayed to reference rising edge
— OCNx rising edge is delayed to reference falling edge

A

OCxREF I
delay
—
|

v

! )
| OCx
OCx | ,
[ 1 | A
I
OCxN ; ! t R )t
[ I t le—
Tjela;/‘- OCXN ‘ | v

o
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Output Controlswith Break

BREAK (MOE 1)

OCxREF

i |

OCx
(OCxN not implemented, CCxP=0, OISx=1)

OCx
(OCxN not implemented, CCxP=0, OISx=0)

OCx
(OCxN not implemented, CCxP=1, OISx=1)

OCx I l
(OCxN not implemented, CCxP=1, OISx=0) ‘

oCx | |

- |- -
OCxN delay] delay dely[
(CCXE=1, CCxP=0, OISx=0, CCXNE=1, CCXNP=0, OISxN=1)
ocx [ L | ||

- - -
OCxN delay| [delay delay
(CCXE=1, CCxP=0, OISx=1, CCXNE=1, CCXNP=1, ourm:n
oCx | [

| -~
OCxN ‘ delay
(CCXE=1, CCxP=0, OISx=0, CCXNE=0, CCXNP=0, OISXN=1)
oCx [ [ |

-

OCxN delay
(CCXE=1, CCxP=0, OISx=1, CCXNE=0, CCxNP=0, OISXN=0)

OCxN
(CCxE=1, CCxP=0, CCxNE=0, CCxNP=0, OISXéOlerkO or O Sx=0ISxN=1)

577

Control bits

Output states

MOE bit

0SSl bit

OSSR
bit

CCxE
bit

CCxNE
bit

OCx output state

OCxN output state

0

0

Output Disabled (not driven by
the timer)

Output Disabled (not driven by
the timer)

Output Disabled (not driven by
the timer)

OCXREF + Polarity
OCxN=OCxREF xor CCXNP

OCXxREF + Polarity
OCx=0OCxREF xor CCxP

Output Disabled (not driven by
the timer)

OCREF + Polarity + dead-time

Complementary to OCREF
(not OCREF) + Polarity +
dead-time

Output Disabled (not driven by
the timer)

Output Disabled (not driven by
the timer)

Off-State (output enabled with
inactive state)
OCx=CCxP

OCxREF + Polarity
OCxN=OCxREF xor CCxNP

OCXREF + Polarity
OCx=0OCxREF xor CCxP

Off-State (output enabled with
inactive state)

OCxN=CCxNP

OCREF + Polarity + dead-time

Complementary to OCREF
(not OCREF) + Polarity +
dead-time

oo | O] O

—_

o

o| o

-

—_

= |lol|l ol =

o|l=|O|=|O

Qutput Disabled (not driven by the timer)

Off-State (output enabled with inactive state)

Asynchronously: OCx=CCxP, OCxN=CCxNP

Then if the clock is present: OCx=0ISx and OCxN=0ISxN after
a dead-time, assuming that OISx and OISxN don't correspond
to OCX and OCxN both to active state
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Encoder Interface N . S7/,

@ The two inputs TI1 and TI2 are used to forward jitter
interface to an incremental encoder without

external interface logic. Ti _I—_l_[_'—]_|—l

@ The sequence of transitions of the two inputs is Ti2 ] T =
evaluated and generates count pulses as well |
as the direction signal by hardware
accordingly.

backward

COUNTER

@ The counter provides information on the
current position and DIR control bit provides

information on the encoder direction. Direction up down

@ The encoder output which indicates the —
mechanical zero position, may be connected Controller
to an external interrupt and can trig a counter

CLK_PSC
]

v

Polarity Select & Edge

| |—’ Controller
D—> Polarity Select & Edge

Controller

\ 4
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STI\/I'SS Timer 2,3 Features o Kyy/

« 16-bit Counter
— Up counting modes
— Auto Reload
— Programmable prescaler

e 2-3x 16 bit Channel Internal Clock

— Input Capture Prescaler b

— Output Compare

— PWM (edge -aligned) Auto Reload Register

— One pulse mode output J L

— Forced output mode 16-Bit up Counter |
* Interrupts & Update Event

— Counter initialization

— Input capture, Output compare  TI1-jj

Output Compare
T2~ Input Capture
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STM8S Timer 4°Features

8-bit Counter
— Up counting mode
— Auto Reload

— Programmable prescaler

Update Event & Interrupts
— Counter initialization

S

Internal Clock

Prescaler N

Auto Reload Register

= L

8-Bit up Counter |
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Up to how many TIM timers are available in the STM8 device?

How many pins on the product are implemented per channel?

What are the main counter clock sources?

What can | measure with PWM input mode?

S
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« RM0016 STM8S Reference Manual
* AN2658 Using ADC of STM8

 AN2719 Precision improvement of the STM8
ADC

e« UMO709 STM8/128-MCKIT motor control
starter kit
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