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STM8AF6213/23/23A/26 Introduction

1 Introduction

The datasheet contains the description of STM8AF6213, STM8AF6223, STM8AF6223A

and STM8AF6226 features, pinout, electrical characteristics, mechanical data and ordering

information.

e  For complete information on the STM8A microcontroller memory, registers and
peripherals, please refer to STM8S series and STM8AF series 8-bit microcontrollers
reference manual (RM0016).

e  Forinformation on programming, erasing and protection of the internal Flash memory
please refer to the STM8 Flash programming manual (PM0051).

e  Forinformation on the debug and SWIM (single wire interface module) refer to the
STM8 SWIM communication protocol and debug module user manual (UMO0470).

e  Forinformation on the STM8 core, please refer to the STM8 CPU programming manual
(PMO0044).

3
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Description

The STM8AF6213, STM8AF6223, STM8AF6223A and STM8AF6226 automotive 8-bit
microcontrollers offer 4 to 8 Kbytes of Flash program memory, plus integrated true data
EEPROM. The STM8S series and STM8AF series 8-bit microcontrollers reference manual
(RM0016) refers to devices in this family as low-density. They provide the following benefits:
performance, robustness and reduced system cost.

Device performance and robustness are ensured by advanced core and peripherals made
in a state-of-the-art technology, a 16 MHz clock frequency, robust I/Os, independent
watchdogs with separate clock source, and a clock security system.

The system cost is reduced thanks to an integrated true data EEPROM for up to
300 kwrite/erase cycles and a high system integration level with internal clock oscillators,
watchdog, and brown-out reset.

Full documentation is offered as well as a wide choice of development tools.

Table 1. STM8AF6213/23/23A/26 features

Device STM8AF6226 | STM8AF6223 | STM8AF6223A | STM8AF6213
Pin count 32 20
Max. number of GPIOs Zh?g;ailljr?ll(nlg/;g; 16 including 12 high-sink 1/Os
Ext. interrupt pins 28 16
Timer CAPCOM channels 6 7 6 7
Timer cg:tmslljetz;nentary 3 1 5 1
A/D converter channels 7 5 7 5
Low-di:l;irté I:yla(zt;tzgogram 8K 4K
Data EEPROM (byte) 640(")
RAM (byte) 1K
Peripheral set .Multipurpose timer (TIM1), SPI, .IZC, LINUART, v.vin.dow WDG,
independent WDG, ADC, PWM timer (TIM5), 8-bit timer (TIM6)

1. No read-while-write (RWW) capability

DoclD025118 Rev 6
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Product overview STM8AF6213/23/23A/26

44.2
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The size of the UBC is programmable through the UBC option byte, in increments of 1 page
(64-byte block) by programming the UBC option byte in ICP mode.

This divides the program memory into two areas:

e  Main program memory: up to 8 Kbyte minus UBC

e  User-specific boot code (UBC): configurable up to 8 Kbyte

The UBC area remains write-protected during in-application programming. This means that
the MASS keys do not unlock the UBC area. It protects the memory used to store the boot

program, specific code libraries, reset and interrupt vectors, the reset routine and usually
the IAP and communication routines.

Figure 2. Flash memory organization

Data ; Data memory area ( 640 byte)
EEPROM ;
memory N
E Option bytes
: Programmable area
: UBC area (from 64 byte (1 page)
E Remains write protected during IAP to up to 8 Kbyte
: (in 1 page steps)
Low-density ;
Flash program !
memory ;
(up to 8Kbyte) ! Flash program memory area
Write access possible for IAP

MS38344V1

Read-out protection (ROP)

The read-out protection blocks reading and writing the Flash program memory and data
EEPROM memory in ICP mode (and debug mode). Once the read-out protection is
activated, any attempt to toggle its status triggers a global erase of the program and data
memory. Even if no protection can be considered as totally unbreakable, the feature
provides a very high level of protection for a general purpose microcontroller.

3
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STM8AF6213/23/23A/26 Product overview

4.14.2

4143

3

Asynchronous communication (UART mode)

Full duplex communication - NRZ standard format (mark/space)

Programmable transmit and receive baud rates up to 1 Mbit/s (fcp/16) and capable of
following any standard baud rate regardless of the input frequency

Separate enable bits for transmitter and receiver

Two receiver wakeup modes:

— Address bit (MSB)

— Idle line (interrupt)

Transmission error detection with interrupt generation
Parity control

Synchronous communication

Full duplex synchronous transfers

SPI master operation

8-bit data communication

Maximum speed: 1 Mbit/s at 16 MHz (fcp/16)

Serial peripheral interface (SPI)

Maximum speed: 8 Mbit/s (fyyasTeR/2) both for master and slave

Full duplex synchronous transfers

Simplex synchronous transfers on two lines with a possible bidirectional data line
Master or slave operation - selectable by hardware or software

CRC calculation

1 byte Tx and Rx buffer

Slave /master selection input pin

Inter integrated circuit (I2C) interface

I°C master features:

—  Clock generation

—  Start and stop generation

12C slave features:

—  Programmable I2C address detection

—  Stop bit detection

Generation and detection of 7-bit/10-bit addressing and general call
Supports different communication speeds:

—  Standard speed (up to 100 kHz),

—  Fast speed (up to 400 kHz)
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Pinout and pin description

STM8AF6213/23/23A/26

5 Pinout and pin description

The following table presents the meaning of the abbreviations in use in the pin description
tables in this section.

Table 5. Legend/abbreviations for pinout tables

Type I=input, O = output, S = power supply

Level Input CM = CMOS (standard for all 1/0s)
Output HS = High sink

Output speed O1 = Slow (up to 2 MHz)

02 = Fast (up to 10 MHz)

03 = Fast/slow programmability with slow as default state after reset
04 = Fast/slow programmability with fast as default state after reset

Port and control
configuration

Input float = floating, wpu = weak pull-up

Output

T = true open drain, OD = open drain, PP = push pull

Reset state

Bold X (pin state after internal reset release).

Unless otherwise specified, the pin state is the same during the reset phase and

after the internal reset release.

5.1 TSSOP20 pinouts and pin descriptions

22/109

Figure 3. STM8AF6213/STM8AF6223 TSSOP20 pinout

[LINUART_CK] TIM5_CH1/BEEP/(HS) PD4 [[1O
AIN5/LINUART_TX/(HS) PD5 [] 2
AING/LINUART_RX/(HS) PD6 [] 3
NRST [ 4

osciNpat 5

oscouT/Pa2 [l 6

vss 17

vcAP [| 8
VDD [] 9

[SPI_NSS] TIM5_CH3/(HS) PA3 [l

-

0

[] PD3 (HS)/AIN4/TIM5_CH2/ADC_ETR
[] PD2 (HS)/AIN3 [TIM5_CH3]
[] PD1 (HS)/SWIM
[] PC7 (HS)/SPI_MISO [TIM1_CH2]
] PC6 (HS)/SPI_MOSI [TIM1_CH1]
[] PC5 (HS)/SPI_SCK [TIM5_CH1]
(

] PC3 (HS)TIM1_CH3 [TLIJ[TIM1_CH1N]
1 PB4 (T)/12C_SCL [ADC_ETR]

1 PB5 (T)/12C_SDA [TIM1_BKIN]

[] PC4 (HS)/TIM1_CH4/CLK_CCOJ/AIN2 [TIM1_CH2N]

MS38345V1

(HS) high sink capability.

(T) true open drain (P-buffer and protection diode to Vpp not implemented).

[ ] alternate function remapping option (if the same alternate function is shown twice, it indicates an

exclusive choice not a duplication of the function).

DoclD025118 Rev 6
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Pinout and pin description

STM8AF6213/23/23A/26

Table 6. STM8AF6213/STM8AF6223 TSSOP20 pin description (continued)

Input Output
o g | Main Default | Alternate
o : o 2 | x . function
7] Pin name Type | € | 5 | E || T function alternate
i S|/ 2|2 || 3|2 |2 |(afterreset)| function after remap
= 8|3 |E|lcg|a|O & [option bit]
= g | 2P
S| T
) SPImaster/
10 | PAYTIMS CH3 |y 1 x | x| x [Hs| 03| X | X| PortA3 Timers | lave select
[SPI_NSS] channel 3
[AFR1]
Timer 1 -
" TEI?\Q;ZER?,\%A W | X | - | X| - |01|T®] - Port B5 12C data | break input
| [AFR4]
ADC
PB4/12C_SCL 3) external
12 [ADC_ETR] /0 X - X - o1 | T - Port B4 12C clock trigger
[AFR4]
Top level
interrupt
PC3/ Timer1. | [AFR3]
13 | TIMA_CH3[TLIV[ | WO | X | X | X |HS| 03| X | X | PortC3 | "= > | Timer1
TIM1_CHIN] inverted
channel 1
[AFR7]
Timer 1 - iﬁniltogg
PC4/ TIM1_CH4/ channel 4 | AFFfz]Time
14 | CLK_CCO/AIN2/ /0 X X X|HS| 03| X | X Port C4 /configurabl .
r 1 inverted
TIM1_CH2N] e clock
outout channel 2
P [AFR7]
Timer 5
15 F;_Crll?\gPé_S'%K /0 X X X |HS| 03| X | X Port C5 SPI clock | channel 1
— [AFRO]
PC6/ SPI_MOSI Plmaster | 1 mer"
16 [TIM1 6H1] I/0 X X| X|HS|O03|] X | X Port C6 out/slave in channel 1
- [AFRO]
PC7/ SPI_MISO SPImaster | mer’
17 [TIM1 5H2] I/0 X X| X|HS| 03| X | X Port C7 in/ slave out channel
_ 2[AFRO]
18| PoUsWIM® | o | X | x | X |HS|o04| x| x| Portpr | SWMdata -
interface
24/109 DoclD025118 Rev 6 Kyy




STM8AF6213/23/23A/26

Pinout and pin description

Table 7. STM8AF6223A TSSOP20 pin description (continued)

Input Output
o RS Main Default | Alternate
o : o 2 | x - function
7] Pin name Type | € s = c | © function alternate
P 2122 |®| 8|2 |2 |(afterreset) | function afterremap
- s 2 | £ | & o | O | [option bit]
= s | 2|
g | T
PC6/ SPI_MOSI Plmaster | _JMer
16 [TIMA 5H1] I/0 X X| X|HS|03| X | X Port C6 out/slave in channel 1
- [AFRO]
PC7/ SPI_MISO SPImaster | 1mer?
17 [TIMA 6H2] /10 X X X |HS| O3] X X Port C7 in/ slave out channel
- 2[AFRO]
18 | PDUSWIM@ | 1o | X | x| x |Hs| 04| x| x| Portpr |SWIMdata .
interface
Analog
input 3
PD2/AIN3/ [AFR2]
19 TLITIM5_CH3] I/0 X X| X|HS|03| X | X Port D2 - Timer & -
channel 3
[AFR1]
Analog
input 4
PD3/ AIN4/ Timer 52 -
20 TIM5_CH2/ IO X X| X|HS|03| X | X Port D3 channel -
ADC_ETR 2/ADC
external
trigger

I/0 pins used simultaneously for high current source/sink must be uniformly spaced around the package. In addition, the
total driven current must respect the absolute maximum ratings (see Section 9.2: Absolute maximum ratings).

When the MCU is in Halt/Active-halt mode, PA1 is automatically configured in input weak pull-up and cannot be used for

waking up the device. In this mode, the output state of PA1 is not driven. It is recommended to use PA1 only in input mode if

Halt/Active-halt is used in the application.

not implemented).

. The PD1 pin is in input pull-up during the reset phase and after internal reset release.

3
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Memory and register map STM8AF6213/23/23A/26

Table 9. Memory model for the devices covered in this datasheet

Flash program Fﬁ:&g:;%:‘a? RAM size RAM end Stack roll-over
memory size address address address
8K 0x00 9FFF
1K 0x00 03FF 0x00 0200
4K 0x00 8FFF
6.2 Register map
6.2.1 I/0 port hardware register map
Table 10. I/O port hardware register map

Address Block Register label Register name ;z:s;
0x00 5000 PA_ODR Port A data output latch register 0x00
0x00 5001 PA_IDR Port A input pin value register oxxx("
0x00 5002 Port A PA_DDR Port A data direction register 0x00
0x00 5003 PA_CR1 Port A control register 1 0x00
0x00 5004 PA_CR2 Port A control register 2 0x00
0x00 5005 PB_ODR Port B data output latch register 0x00
0x00 5006 PB_IDR Port B input pin value register oxxx(™M
0x00 5007 Port B PB_DDR Port B data direction register 0x00
0x00 5008 PB_CR1 Port B control register 1 0x00
0x00 5009 PB_CR2 Port B control register 2 0x00
0x00 500A PC_ODR Port C data output latch register 0x00
0x00 500B PB_IDR Port C input pin value register oxxx("
0x00 500C Port C PC_DDR Port C data direction register 0x00
0x00 500D PC_CR1 Port C control register 1 0x00
0x00 500E PC_CR2 Port C control register 2 0x00
0x00 500F PD_ODR Port D data output latch register 0x00
0x00 5010 PD_IDR Port D input pin value register oxxx(1)
0x00 5011 Port D PD_DDR Port D data direction register 0x00
0x00 5012 PD_CR1 Port D control register 1 0x02
0x00 5013 PD_CR2 Port D control register 2 0x00
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STM8AF6213/23/23A/26 Option bytes

Table 17. STM8AF6213 and STM8AF6223 alternate function remapping bits [7:2]
for 20-pin packages

Option byte number Description“)

AFR7: Alternate function remapping option 7

0: AFR7 remapping option inactive: default alternate function @
1: Port C3 alternate function = = TIM1_CH1N;
port C4 alternate function = TIM1_CH2N

AFR6: Alternate function remapping option 6
Reserved

AFRS5: Alternate function remapping option 5
Reserved

OPT2 AFR4: Alternate function remapping option 4

0: AFR4 remapping option inactive: default alternate function @),
1: Port B4 alternate function = ADC_ETR; port B5 alternate function =
TIM1_BKIN.

AFR3: Alternate function remapping option 3

0: AFR3 remapping option inactive: default alternate function @
1: Port C3 alternate function = TLI

AFR2: Alternate function remapping option 2

0: AFR2 remapping option inactive: default alternate function @
1: Port D4 alternate function = LINUART_CK

1. Do not use more than one remapping option in the same port.
2. Refer to the pin description.

Table 18. STM8AF6223A alternate function remapping bits [7:2] for 20-pin packages

Option byte number Description“)

AFRT7: Alternate function remapping option 7

0: AFR7 remapping option inactive: default alternate function )
1: Port C4 alternate function = TIM1_CH2N

AFRG6: Alternate function remapping option 6
Reserved

AFRS5: Alternate function remapping option 5
Reserved

OPT2 AFR4: Alternate function remapping option 4

0: AFR4 remapping option inactive: default alternate function @),
1: Port B4 alternate function = ADC_ETR; port B5 alternate function =
TIM1_BKIN.

AFR3: Alternate function remapping option 3
Reserved.
AFR2: Alternate function remapping option 2

0: AFR2 remapping option inactive: default alternate function )
1: Port D4 alternate function = LINUART_CK

1. Do not use more than one remapping option in the same port.

2. Refer to the pin description.

3
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Option bytes STM8AF6213/23/23A/26

Table 19. STM8AF6226 alternate function remapping bits [1:0] for 32-pin packages

AFR1 option bit value | AFR0 option bit value 1/0 port Alter:]aat:pfil:]r;ction
0 0 AFR1 and AFRO remapping options inactive:
Default alternate functions(")
PC5 TIM5_CH1
0 1 PC6 TIM1_CHA1
PC7 TIM1_CH2
PA3 SPI_NSS
1 0 PD2 TIM5_CH3
PD2 TIM5_CH3
PC5 TIM5_CH1
PC6 TIM1_CHA1
PC7 TIM1_CH2
1@ 1) PC2 TIM1_CH3N
PC1 TIM1_CH2N
PE5 TIM1_CH1N
PA3 LINUART_TX
PF4 LINUART_RX

1. Refer to the pin descriptions.

2. If both AFR1 and AFRO option bits are set, the SPI hardware NSS management feature is no more
available. If this remapping option is selected and the SPI is enabled, the SSM bit must be configured in the
SPI_CR2 register to select software NSS management.

Table 20. STM8AF6213/STM8AF6223 alternate function remapping bits [1:0]
for 20-pin packages

AFR1 option bit value | AFRO option bit value /O port A'ter;?:;i‘r"’:;“°"
0 0 AFR1 and AFRO remapping options inactive:
Default alternate functions(!)
PC5 TIM5_CH1
0 1 PC6 TIM1_CH1
PC7 TIM1_CH2
PA3 SPI_NSS
1 0 PD2 TIM5_CH3
50/109 DoclD025118 Rev 6 m




STM8AF6213/23/23A/26 Electrical characteristics

9.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 8.

Figure 8. Pin input voltage

STM8A PIN

MSv37797V1

9.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 22: Voltage characteristics,
Table 23: Current characteristics and Table 24: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect the device’s reliability.

Device mission profile (application conditions) is compliant with JEDEC JESD47
Qualification Standard, extended mission profiles are available on demand.

Table 22. Voltage characteristics

Symbol Ratings Min Max Unit
Vopx - Vss | Supply voltage (including Vppa and Vooio)' " -0.3 6.5 \Y,
Input voltage on true open drain pins (?) Vgs-0.3 6.5
vin Input voltage on any other pin(® Vgs-0.3 | Vpp+0.3 v
[Vbpx - Vopl | Variations between different power pins - 50
[Vssx - Vsg| | Variations between all the different ground pins - 50 mv
see Absolute maximum ratings
Vesp Electrostatic discharge voltage (electrical sensitivity) on
page 89

1. All power (Vpp) and ground (Vgg) pins must always be connected to the external power supply

2. linyeiny must never be exceeded. This is implicitly insured if V,y maximum is respected. If Vi maximum
cannot be respected, the injection current must be limited externally to the Ijyypn) value. A positive
injection is induced by V|y > Vpp while a negative injection is induced by V|\ <'Vgg. For true open-drain
pads, there is no positive injection current, and the corresponding V,y maximum must always be respected

3
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STM8AF6213/23/23A/26

Electrical characteristics

9.3.1 VCAP external capacitor
Stabilization for the main regulator is achieved connecting an external capacitor Cgyy to the
Veap pin. Cexr is specified in Table 26. Care should be taken to limit the series inductance
to less than 15 nH.
Figure 10. External capacitor Cgxt
c ESL
o || °
| OOO
ESR —_
RLeak
MSv36488V1
1. Legend: ESR is the equivalent series resistance and ESL is the equivalent inductance.
9.3.2 Supply current characteristics
The current consumption is measured as described in Section 4.3: Interrupt controller.
Total current consumption in run mode
The MCU is placed under the following conditions:
e Alll/O pins in input mode with a static value at Vpp or Vgg (no load)
e All peripherals are disabled (clock stopped by peripheral clock gating registers) except
if explicitly mentioned.
Subject to general operating conditions for Vpp and Ty.
Unless otherwise specified, data are based on characterization results, and not tested in
production.
Table 28. Total current consumption with code execution in run mode at Vpp =5V
Symbol Parameter Conditions Typ Max | Unit
HSE crystal osc. (16 MHz) 2.3 -
fepu = fwasTeER = 16 MHZ HSE user ext. clock (16 MHz) 2 2.35
HSI RC osc. (16 MHz) 1.7 | 20
Supply current
| in run mode, ; ; 1128= 125 kH HSE user ext. clock (16 MHz) 0.86 - mA
DD(RUN) | code executed | fopu = TmasTER/128= z
from RAM HSI RC osc. (16 MHz) 0.7 0.87
fepy = fuaster/128= HSI RC osc. (16 MHz/8) 046 | 058
15.625 kHz ’ ' ’
fCPU = fMASTER =28 kHz LSI RC osc. (128 kHZ) 0.41 0.55

3
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Electrical characteristics

STM8AF6213/23/23A/26

Table 50. Output driving current (high sink ports)

Symbol Parameter Conditions Min Max Unit

Output low level with 8 _ _
pins sunk ||O— 10 mA, VDD =5V - 0.8

VoL - - 1
Output low level with 4 |llo =10 MA, Vpp =3.3V - 1.0
pins sunk lio=20mA, Vpp=5V 1.5 v
Output high level with _ _ )
8 pins sourced ho =10mA, Vpp =5V 4.0

\4 - - 1

9" | output high level with |llo = 10mA, Vpp =33V | 210 -
4 pins sourced lio =20 mA, Vpp =5V 3.3M -
1. Guaranteed by characterization results.

Figure 22. Typ. VoL @ Vpp = 5 V (standard ports)

400
1.5 —
—-—D5
1.25 — 85'C F.s
—t—125C /
1
% 075 / e
05 / //
0.25 //
I:I y L T L L T
0 2 4 ] -] 10 12
I, [mé]
Figure 23. Typ. Vo @ Vpp = 3.3 V (standard ports)
1.5 +— 40C
——D5
1.25 {850 s
—t—125C /
1
= s / s
5 2
0s -
0.25 4 //
04 T
1] 1 2 i 4 s [} 7
lx [m#]
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STM8AF6213/23/23A/26

Electrical characteristics

3

Figure 30. Typ. Vpp- Von @ Vpp = 5 V (high sink ports)

) |0t
—.—25"C
175 1— 85'C
1.5 4— === 125'C

1.25 ¥
=
’i’ 1 I/
g P

. P

0.25 1 -

0 & 10 15 0 5
I [MA]

Figure 31. Typ. Vpp- Von @ Vpp = 3.3 V (high sink ports)

- 40'C
-5
1 .?5 T w'c
1.5 4 =t=125'C

1.25

Vio- Ve[V

075 /

0.25
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Electrical characteristics

9.3.9

3

I2C interface characteristics

Table 53. I2C characteristics

Standard mode I2C | Fast mode 12C(1)
Symbol Parameter Unit
Min(2 Max(? Min@ | Max(@
tW(SCLL) SCL clock low time 4.7 - 1.3 -
us
tW(SCLH) SCL clock hlgh time 4.0 - 0.6 -
tsuispa) | SDA setup time 250 - 100 -
th(SDA) SDA data hold time 0(3) 3450 0(4) 900(3)
t(SDA) | SDA and SCL rise time - 1000 - 300 | NS
tyscu)
%SDA) | SDA and SCL fall time - 300 - 300
tiscy)
thsta) | START condition hold time 4.0 - 0.6 -
tsusTa) | Repeated START condition setup time 4.7 - 0.6 -
tsyisto) | STOP condition setup time 4.0 - 0.6 - s
¢ STOP to START condition time 47 13
W(STO:STA) (bus free) . - . -
Pulse width of spikes suppressed by (5)
tsp the input filter 0 50 0 50 ns
Cp Capacitive load for each bus line - 400 - 400 pF

fyasTER, MUst be at least 8 MHz to achieve max fast I°C speed (400 kHz)

2. Data based on standard 12C protocol requirement, not tested in production

The maximum hold time of the start condition has only to be met if the interface does not stretch the low

time

4. The device must internally provide a hold time of at least 300 ns for the SDA signal in order to bridge the
undefined region of the falling edge of SCL

5. The minimum width of the spikes filtered by the analog filter is above tgp(max)

DoclD025118 Rev 6

83/109




Electrical characteristics STM8AF6213/23/23A/26

Table 55. ADC accuracy with RAIN <10 kQ, Vpp =5V

Symbol Parameter Conditions Typ Max(1) Unit
fapc = 2 MHz 1.6 35
|Ef| | Total unadjusted error®) fapc = 4 MHz 22 4
fapc = 6 MHz 2.4 4.5
fapc = 2 MHz 1.1 25
|Eol | Offset errorl? fapc = 4 MHz 15 3
fapc = 6 MHz 1.8 3
fapc = 2 MHz 15 3
|Egl | Gain errort® fapc =4 MHz 2.1 3 LSB
fapc = 6 MHz 22 4
fapc =2 MHz 0.7 1.5
|Epl |Differential linearity error® fapc =4 MHz 0.7 15
fapc = 6 MHz 0.7 15
fanc =2 MHz 0.6 15
1= Integral linearity error(®) fapc =4 MHz 0.8 2
fapc = 6 MHz 0.8 2

1. Max value is based on characterization, not tested in production.

2. ADC accuracy vs. negative injection current: Injecting negative current on any of the analog input pins
should be avoided as this significantly reduces the accuracy of the conversion being performed on another
analog input. It is recommended to add a Schottky diode (pin to ground) to standard analog pins which may
potentially inject negative current. Any positive injection current within the limits specified for I;yypiny and
Zlingepiny in the 1/O port pin characteristics section does not affect the ADC accuracy.

Table 56. ADC accuracy with RAIN <10 kQ, Vpp=3.3V

Symbol Parameter Conditions Typ Max(1 Unit

fanc =2 MHz 1.6 35

|E1] Total unadjusted error
fADC =4 MHz 19 4
fapc = 2 MHz 1 25

|Eol Offset error
fapc =4 MHz 15 25
fapc =2 MHz 1.3 3

|[Egl Gain error LSB
fADC =4 MHz 2 3
fADC =2 MHz 0.7 1

|Epl Differential linearity error
fADC =4 MHz 0.7 1.5
fanc =2 MHz 0.6 15

[EL Integral linearity error
fADC =4 MHz 0.8 2

1. Max value is based on characterization, not tested in production.

3
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3

Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

LQFP32 package information

Figure 42. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline

SEATING
PLANE

0.25 mm
GAUGE PLANE

A — A xK
D 'y
< > - oL le ‘\7
D1 <
< > L1
) D3 N
24 | 17
A
LR
25 Ll ( ‘\ Ll 16 il
1 11 A
o H= [ ———
[ -
-HH - | - w
— - + - ——— Q| W
H= ———
HH5 -
B {B . -
-5 = X
32 \,‘/ // 9 v
ilililifiililiil:
IDENTIFICATION 4 | 5 *
& 5V_ME_V2

1. Drawing is not to scale.
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Assuming the following application conditions:

Maximum ambient temperature Tamax= 75 °C (measured according to JESD51-2),
Ibbmax =8 MA, Vpp =5V
Maximum 20 I/Os used at the same time in output at low level with:
lo =8 mA, Vg =04V
PiNTmax =8 MA x 5 V=400 mW
Piomax =20 x 8 mA x 0.4V =64 mW
This gives: PiyTmax = 400 mW and Pgpax 64 mW:
Ppbmax =400 mW + 64 mW
Thus: Ppmax = 464 mW.
Using the values obtained in Table 64: Thermal characteristics on page 101 T jpax IS
calculated as follows:
For LQFP32 60 °C/W
Tymax = 75 °C + (60 °C/W x464 mW) =75 °C +27.8 °C =102.8 °C

This is within the range of the suffix C version parts (-40 < T; < 125 °C).

Parts must be ordered at least with the temperature range suffix C.

3
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2017 STMicroelectronics — All rights reserved
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