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Pin description ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

Port and control configuration:

e Input:

— float = floating, wpu = weak pull-up, int = interrupt, ana = analog
e  Output;

— OD =open drain

— PP =push-pull

The RESET configuration of each pin is shown in bold which is valid as long as the device is
in reset state.

Table 2. Device pin description

Pin Level Port / Control
No.
Input Output
Main
. g function .
Pin name = - Alternate function
AR F| 5| 3 (after
rS) o e % w| 5 © reset)
n| a =|o| 8| 2| €| c|oD|PP
| 3| T| ®
1 |16 |Vgss S|-|-|-|-|-1-1]-1]-|Ground
2 (17 |Vpp S|-|-1-1-1-1-1- - | Main power supply
3 |18 |RESET wolce| - |- | x|-|-]x]- I'g?:l))prlorlty non maskable interrupt (active
4 |19 |PBO/AINO/SS  |1IO| Cr | X X | X | X |PortBo |ADC analoginput 0 or SPI Slave

Select (active Iow)“)

ADC analog input 1 or SPI Serial

5 |20 | PB1/AIN1/SCK ook

0] Cy X| e3 | X| X | X |PortB1

ADC analog input 2 or SPI Master

6 |1 |PB2/AIN2/MISO in/ Slave out data

0] Cy X X | X | X |Port B2

ADC analog input 3 or SPI Master

7 |2 |PB3/AIN3/MOSI out / Slave in data

/ol ¢t |X X | X | X |Port B3

8 |3 |PB4/AINA/CLKIN ADC analog input 4 or external

10| Ct X| g2 | X| X | X |PortB4 clock input
9 |4 |PB5/AINS /0| Ct X X | X | X |PortB5 |ADC analog input 5
10 |5 | PB6/AING 110 Cr X X | X | X |PortB6 |ADC analog input 6
11 |6 |PA7 /O|Ct|HS| X | eil - | X | X |Port A7 -
Main clock output or in circuit
127 ::ZA\('?(;II\_AISISI/:{EAK /0| Cy X | eil - | X | X |Port A6 |communication clock or external
BREAK®
PA5 /ATPWM3/ Auto-reload timer PWM3 or In
1318 ICCDATA VO CrHS| X eil | X | X |PortAS | ircuit communication data
14 |9 | PA4/ATPWM2 I/O|Ct|HS| X - | X | X |Port A4 |Auto-reload timer PWM2
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Register & memory map ST7LITE20F2 ST7LITE25F2 ST7LITE29F2
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Note:

18/170

Register & memory map

As shown in Figure 4, the MCU is able of addressing 64K bytes of memories and I/O
registers.

The available memory locations consist of 128 bytes of register locations, 384 bytes of
RAM, 256 bytes of data EEPROM and 8 Kbytes of user program memory. The RAM space
includes up to 128 bytes for the stack from 180h to 1FFh.

The highest address bytes contain the user reset and interrupt vectors.

The Flash memory contains two sectors (see Figure 4) mapped in the upper part of the ST7
addressing space so the reset and interrupt vectors are located in Sector 0 (FOOOh-FFFFh).

The size of Flash Sector 0 and other device options are configurable by Option byte (refer to
Section 15: Device configuration).

Memory locations marked as “Reserved” must never be accessed. Accessing a reserved
area can have unpredictable effects on the device.

Figure 4. Memory map

. 0080h
! Short Addressing
' RAM (zero page)
0000h ' 00FFh
w (1) , ol 16-bit Add i
i ' -bi ressin
007Fh registers o RAM 9
0080h RAM 1 o17en
(384 Bytes) v 77y 0180k
01FFh . ) 128 Bytes Stack
20h '
Reserved :_O1FFh
OFFFh
1000h - = - 1000h
Data EEPROM . RCCRO
(256 Bytes) ' (3)
10FFh ! RCCR1
1100h L. -1001h
Reserved 8K Flash
PROGRAM MEMORY
DFFFh ) @
E00OR ' EO000h ; ° 7 Kbytes
Flash memory . _FBFFh . SECTOR 1
(8K) + “FCooh ! 1 Kbyte
S ' FFFFh b SECTOR 0
FFEOh ; - "FFDEh
Interrupt : ' RCCRO @3)
& reset vectors®@ . : RCCR1
FFFFh ! . - .FFDFh

1. SeeTable 3: Hardware register map
2. See Table 12: Interrupt mapping
3. See Section 7.1: Internal RC oscillator adjustment

3
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Supply, reset and clock management ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

Note:

38/170

When the Multi-oscillator is not used, PB4 is selected by default as external clock.

Crystal/ceramic oscillators

This family of oscillators has the advantage of producing a very accurate rate on the main
clock of the ST7. The selection within a list of 4 oscillators with different frequency ranges
has to be done by option byte in order to reduce consumption (refer to Section 15.1: Option
bytes for more details on the frequency ranges). In this mode of the multi-oscillator, the
resonator and the load capacitors have to be placed as close as possible to the oscillator
pins in order to minimize output distortion and startup stabilization time. The loading
capacitance values must be adjusted according to the selected oscillator.

These oscillators are not stopped during the RESET phase to avoid losing time in the
oscillator startup phase.

Internal RC oscillator

In this mode, the tunable 1% RC oscillator is used as main clock source. The two oscillator
pins have to be tied to ground.

Table 7. ST7 clock sources

Clock source Hardware configuration

ST7

OSCH1 0SsC2

External clock

External
source

ST7
OSC1 0SC2

Crystal/ceramic resonators I I D I |
Cuy CLo
~_ _

Load
capacitors

ST7
0OSC1 0SC2

Internal RC oscillator or
external clock on PB4

3
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Supply, reset and clock management ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

7.5.2

Note:

Note:

7.5.3

7.5.4

40/170

Asynchronous external RESET pin

The RESET pin is both an input and an open-drain output with integrated Ry weak pull-up
resistor. This pull-up has no fixed value but varies in accordance with the input voltage. It
can be pulled low by external circuitry to reset the device.

See Section 13: Electrical characteristics for more details.

A RESET signal originating from an external source must have a duration of at least
th(rsTL)in in Order to be recognized (see Figure 16: RESET sequences). This detection is
asynchronous and therefore the MCU can enter reset state even in HALT mode.

Figure 15. Reset block diagram

Vop

Ron
RESET
I:] Filter l’bo > Internal
reset
| Pulse —— WATCHDOG RESET
< generator lllegal OPCODE RESET
\&— LVD RESET
VL

See Section 12.2.1: lllegal opcode reset for more details on illegal opcode reset conditions.

The RESET pin is an asynchronous signal which plays a major role in EMS performance. In
a noisy environment, it is recommended to follow the guidelines mentioned in Section 13:
Electrical characteristics.

External power-on RESET

If the LVD is disabled by option byte, to start up the microcontroller correctly, the user must
ensure by means of an external reset circuit that the reset signal is held low until Vpp is over
the minimum level specified for the selected fog¢ frequency.

A proper reset signal for a slow rising Vpp supply can generally be provided by an external
RC network connected to the RESET pin.

Internal low voltage detector (LVD) RESET

Two different RESET sequences caused by the internal LVD circuitry can be distinguished:
e Power-on RESET
e Voltage drop RESET.

The device RESET pin acts as an output that is pulled low when Vpp<V1. (rising edge) or
Vpp<V|t. (falling edge) as shown in Figure 16: RESET sequences.

The LVD filters spikes on Vpp larger than typp) to avoid parasitic resets.

3
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Table 16. External interrupt I/O pin ei1[1:0] selection

eil1 ei10
0 0
0 1
1 0
1 1

1.

Reset state

Bits 1:0 = ei0[1:0] ei0 pin selection
These bits are written by software. They select the Port A I/O pin used for the ei0

external interrupt according to the table below.

Table 17. External interrupt I/O pin ei0[1:0] selection

ei01 ei00
0 0
0 1
1 0
1 1

1.

Reset state

DoclD8349 Rev 7
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Power saving modes ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

ones which get their clock supply from another clock generator (such as an external or
auxiliary oscillator).

The compatibility of Watchdog operation with HALT mode is configured by the “WDGHALT”
option bit of the option byte. The HALT instruction when executed while the Watchdog
system is enabled, can generate a Watchdog RESET (see Section 15.1: Option bytes for
more details).

Figure 24. HALT timing overview

256 or 4096 CPU
Run HALT cycle delay Run
-- >
‘ Reset
E— or
HALT interrupt
instruction Fetch
[ACTIVE-HALT disabled] vector
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ST7LITE20F2 ST7LITE25F2 ST7LITE29F2 1/0 ports

Caution:

10.2.2

3

Spurious interrupts

When enabling/disabling an external interrupt by setting/resetting the related OR register
bit, a spurious interrupt is generated if the pin level is low and its edge sensitivity includes
falling/rising edge. This is due to the edge detector input which is switched to '1' when the
external interrupt is disabled by the OR register.

To avoid this unwanted interrupt, a "safe" edge sensitivity (rising edge for enabling and
falling edge for disabling) has to be selected before changing the OR register bit and
configuring the appropriate sensitivity again.

In case a pin level change occurs during these operations (asynchronous signal input), as
interrupts are generated according to the current sensitivity, it is advised to disable all
interrupts before and to reenable them after the complete previous sequence in order to
avoid an external interrupt occurring on the unwanted edge.

This corresponds to the following steps:

1. To enable an external interrupt:

— set the interrupt mask with the SIM instruction (in cases where a pin level change
could occur)

—  select rising edge
— enable the external interrupt through the OR register
—  select the desired sensitivity if different from rising edge

— reset the interrupt mask with the RIM instruction (in cases where a pin level
change could occur).

2. To disable an external interrupt:

— set the interrupt mask with the SIM instruction SIM (in cases where a pin level
change could occur)

—  select falling edge

— disable the external interrupt through the OR register

—  select rising edge

— reset the interrupt mask with the RIM instruction (in cases where a pin level

change could occur).
Output modes

Setting the DDRXx bit selects output mode. Writing to the DR bits applies a digital value to the
I/O through the latch. Reading the DR bits returns the previously stored value.

If an OR bit is available, different output modes can be selected by software: push-pull or
opendrain. Refer to I1/0O Port Implementation section for configuration.

Table 21. DR value and output pin status

DR Push-pull Open-drain
0 VoL VoL
1 VoH Floating
DoclD8349 Rev 7 65/170




ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

1/0 ports

10.4

10.5

10.6

10.7

3

Figure 32. Interrupt /O port state transitions

"""@

INPUT INPUT OUTPUT OUTPUT
floating/pull-up floating open-drain push-pull
interrupt (reset state)

@ = DDR, OR

Unused I/O pins

Unused I/O pins must be connected to fixed voltage levels. Refer to Section 13.8: I/0 port

pin characteristics.

Low power modes

Table 24. Effect of low power modes on I/O ports

Mode Description

WAIT No effect on I/O ports. External interrupts cause the device to exit from WAIT mode.

HALT No effect on I/O ports. External interrupts cause the device to exit from HALT mode.
Interrupts

The external interrupt event generates an interrupt if the corresponding configuration is
selected with DDR and OR registers and if the | bit in the CC register is cleared (RIM

instruction).

Table 25. 1/0 port interrupt control/wake-up capability

Interrupt event Event fla Enable Exit from Exit from
P 9 | control bit WAIT HALT
External interrupt on selected DDRXx
- Yes Yes

external event ORx

Device-specific 1/0 port configuration
The 1/O port register configurations are summarized as follows:

Standard ports

Table 26. Ports PA7:0, PB6:0
Mode DDR OR
Floating input 0 0
Pull-up input 0 1
DoclD8349 Rev 7 69/170




ST7LITE20F2 ST7LITE25F2 ST7LITE29F2 On-chip peripherals

The application program must write in the CR register at regular intervals during normal
operation to prevent an MCU reset. This downcounter is freerunning: it counts down even if
the watchdog is disabled. The value to be stored in the CR register must be between FFh
and COh (see Table 31: Watchdog timing):

— The WDGA bit is set (watchdog enabled)

— The T6 bit is set to prevent generating an immediate reset

—  The T[5:0] bits contain the number of increments which represents the time delay
before the watchdog produces a reset.

Following a reset, the watchdog is disabled. Once activated it cannot be disabled, except by
a reset.

The T6 bit can be used to generate a software reset (the WDGA bit is set and the T6 bit is
cleared).

If the watchdog is activated, the HALT instruction will generate a Reset.

Table 31. Watchdog timing(?)

fcpu =8 MHz
WDG counter code min [ms] max [ms]
COh 1 2
FFh 127 128

1. The timing variation is due to the unknown status of the prescaler when writing to the CR register.

Note: The number of CPU clock cycles applied during the reset phase (256 or 4096) must be
taken into account in addition to these timings.
1.1.4 Hardware watchdog option

If Hardware Watchdog is selected by option byte, the watchdog is always active and the
WDGA bit in the CR is not used.

Refer to the Option Byte description in Section 15: Device configuration.
Using HALT mode or ACTIVE-HALT mode with the WDG (WDGHALT option)

If Halt mode with Watchdog is enabled by option byte (No watchdog reset on HALT
instruction), it is recommended before executing the HALT instruction to refresh the WDG
counter, to avoid an unexpected WDG reset immediately after waking up the
microcontroller. Same behavior in active-halt mode.

1.1.5 Interrupts

None.

3
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ST7LITE20F2 ST7LITE25F2 ST7LITE29F2 On-chip peripherals

0: CMPF interrupt disabled.
1: CMPF interrupt enabled.

Counter register high (CNTRH)
Read only
Reset value: 0000 0000 (000h)

15 8
0 0 | 0 ‘ 0 CNTR11 CNTR10 CNTR9 CNTRS8

Counter register low (CNTRL)

Read only
Reset value: 0000 0000 (000h)

7 0
CNTR7 CNTR6 | CNTR5 ‘ CNTR4 CNTR3 CNTR2 CNTRA1 CNTRO

. Bits 15:12 = Reserved

e Bits 11:0 = CNTR[11:0] Counter value
This 12-bit register is read by software and cleared by hardware after a reset. The
counter is incremented continuously as soon as a counter clock is selected. To obtain
the 12-bit value, software should read the counter value in two consecutive read
operations, LSB first. When a counter overflow occurs, the counter restarts from the
value specified in the ATR register.

Autoreload register (ATRH)
Read / Write
Reset Value: 0000 0000 (00h)

15 8
0 | 0 | 0 \ 0 ATR11 ATR10 ATR9 ATRS

. Bits 15:12 = Reserved

e Bits 11:0 = ATR[11:0] Counter value
This 12-bit register is read by software and cleared by hardware after a reset. The
counter is incremented continuously as soon as a counter clock is selected. To obtain
the 12-bit value, software should read the counter value in two consecutive read
operations, LSB first. When a counter overflow occurs, the counter restarts from the
value specified in the ATR register.

3
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On-chip peripherals ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

11.3 Lite timer 2 (LT2)

11.3.1 Introduction

The Lite timer can be used for general-purpose timing functions. It is based on two free-
running 8-bit upcounters, an 8-bit input capture register.

11.3.2 Main features

e Real-time clock
—  One 8-bit upcounter 1 ms or 2 ms timebase period (@ 8 MHz fogc)

—  One 8-bit upcounter with autoreload and programmable timebase period from 4ps
to 1.024 ms in 4 ps increments (@ 8 MHz fogc)

— 2 Maskable timebase interrupts.
e Input capture
—  8-bit input capture register (LTICR)
—  Maskable interrupt with wakeup from HALT mode capability.

Figure 40. Lite timer 2 block diagram

o T LTTB2
e Interrupt request
8-bit timebase LTCSR2

counter 2 —‘ 0 0 0 0 0 0 |TB2IE| TB2F
A

f
8-bit autoreload LTIMER » To 12-bit AT Timer

register

LTARR

= /2 P
8-bit timebase » o) Timeb
counter 1 fLTlMER v 1 Or’e2 ar]"]sse
(@ 8MHz
f
8 0sc)
LTICR v
8-bit
LTIC}—» Input capture
register
LTCSR1 v

ICIE | ICF TB | TB1IE| TB1F

'4\_DLTTB1 interrupt request

/ LTIC interrupt request

v

v

3
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ST7LITE20F2 ST7LITE25F2 ST7LITE29F2 On-chip peripherals

1: A Counter 2 overflow has occurred.

Lite timer autoreload register (LTARR)
Read / Write
Reset Value: 0000 0000 (00h)

7 0
AR7 | AR7 | AR7 \ AR7 AR3 AR2 AR1 ARO

e Bits 7:0 = AR[7:0] Counter 2 Reload Value
These bits register is read/write by software. The LTARR value is automatically loaded
into Counter 2 (LTCNTR) when an overflow occurs.

Lite timer counter 2 (LTCNTR)
Read only
Reset Value: 0000 0000 (00h)

7 0
\ CNT7 | CNT6 | CNT5 \ CNT4 CNT3 CNT2 CNT1 CNTO

e Bits 7:0 = CNT[7:0] Counter 2 Reload Value
This register is read by software. The LTARR value is automatically loaded into Counter
2 (LTCNTR) when an overflow occurs.

Lite timer control/status register (LTCSR1)
Read / Write
Reset Value: 0x00 0000 (x0h)

7 0
ICIE ICF | TB ‘TB1IE TB1F _ _ _

e  Bit 7 = ICIE Interrupt Enable
This bit is set and cleared by software.
0: Input Capture (IC) interrupt disabled
1: Input Capture (IC) interrupt enabled
e  Bit 6 = ICF Input Capture Flag
This bit is set by hardware and cleared by software by reading the LTICR register.
Writing to this bit does not change the bit value.
0: No input capture
1: An input capture has occurred

Note: After an MCU reset, software must initialise the ICF bit by reading the LTICR register

e Bit 5=TB Timebase period selection
This bit is set and cleared by software.

3
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Electrical characteristics ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

All power (Vpp) and ground (Vsg) lines must always be connected to the external supply.

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

3. Negative injection disturbs the analog performance of the device. In particular, it induces leakage currents throughout the
device including the analog inputs. To avoid undesirable effects on the analog functions, care must be taken:

- Analog input pins must have a negative injection less than 0.8 mA (assuming that the impedance of the analog voltage is
lower than the specified limits)
- Pure digital pins must have a negative injection less than 1.6mA. In addition, it is recommended to inject the current as far
as possible from the analog input pins.
No negative current injection allowed on PB0O and PB1 pins.
When several inputs are submitted to a current injection, the maximum Zljypin) is the absolute sum of the positive and
negative injected currents (instantaneous values). These results are based on characterization with Zljnyeiny maximum
current injection on four 1/0 port pins of the device.
Table 59. Thermal characteristics
Symbol Ratings Value Unit
Tste Storage temperature range -65 to +150 °C
T, Maximum junction temperature(") - -
1. (seeTable 90: Thermal characteristics)
120/170 DoclD8349 Rev 7 Kys




ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

Electrical characteristics

13.3

13.3.1

13.3.2

3

Operating conditions

General operating conditions

Tp =-40 to +85 °C unless otherwise specified.

Table 60. General operating conditions

Symbol Parameter Conditions Min Max Unit
fcpu = 4 MHz. max. 24 55
Vpp Supply voltage \%
fepy = 8 MHz. max. 3.3 5.5
3.3VVppsh.5V upto8
fepu CPU clock frequency MHz
2.4 VVpp<3.3V up to 4
Figure 52. fcpy maximum operating frequency versus V,, supply voltage
FUNCTIONALITY
GUARANTEED
fepy [MHZ] IN THIS AREA
_ (UNLESS OTHERWISE
STATED IN THE
TABLES OF
+ PARAMETRIC DATA)
FUNCTIONALITY ! ! I
NOT GUARANTEED  Jmndiie . W 'L
IN THIS AREA | | |
| |
____________ == = =1—- == :‘
| | |
________ l— — — - — — r
| | |
. . . ! ! |~ SUPPLY VOLTAGE [V]
2.0 24 27 33 45 5.0 55
Operating conditions with low voltage detector (LVD)
Ty = -40 to 85°C, unless otherwise specified
Table 61. Power on/power down operating conditions
Symbol Parameter Conditions Min Typ Max Unit
High Threshold 400" | 425 | 450
ViT+(wvo) F\,esetrirse;fase threshold Med. Threshold 3401 | 360 | 3.80
DD Low Threshold 2651 | 290 | 3.15 y
Reset qeneration threshold | High Threshold 3.80 | 4.05 |4.30"
Vit |y fe?”) Med. Threshold 320 | 3.40 |3.65("
DD Low Threshold 240 | 270 |2.90M
LVD voltage threshold
Vhys hysteresisg Vir+wvoyViT-(Lvp) - 200 - mV
Vtpor | Vpp rise time rate ) - 20 20000 | ps/V
tywvop) | Filtered glitch delay on Vpp E\(/)E)detected by the - - 150 ns
Ippvp) | LVD/AVD current consumption - - 220 - pA
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Figure 54. RC Osc Freq vs Vpp (calibrated with RCCRO0: 5V@ 25°C)
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Figure 55. Typical RC oscillator Accuracy vs temperature @ Vpp=5V
(calibrated with RCCRO: 5V @ 25°C)
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Figure 56. RC Osc Freq vs Vpp and RCCR Value
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Figure 57. PLL Afcpyl/fcpy versus time
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Table 77. Emission test

. Max vs. [fosclfcpu] Unit
Symbol | Parameter Conditions Monitored
Frequency Band | g/yMHz | 16/8MHz | -
0.1 MHz to 30 MHz 9 17
Vpp=5V, Tp=+25°C, 30 MHz to 130 MHz 31 36 dBuv
Sgmi | Peak level | SO20 package,
conforming to SAE J 1752/3 | 130 MHz to 1 GHz 25 27
SAE EMI Level 3.5 4 -

Note:

13.7.3

Note:

Note:

136/170

Data based on characterization results, not tested in production.

Absolute maximum ratings (Electrical sensitivity)

Based on three different tests (ESD, LU and DLU) using specific measurement methods,
the product is stressed in order to determine its performance in terms of electrical sensitivity.

For more details, refer to the application note AN1181.

Electro-Static Discharge (ESD)

Electro-Static Discharges (a positive then a negative pulse separated by 1 second) are

applied to the pins of each sample according to each pin combination. The sample size
depends on the number of supply pins in the device (3 parts*(n+1) supply pin). This test
conforms to the JESD22-A114A/A115A standard.

Table 78. Absolute maximum ratings

Symbol Ratings Conditions Maximum value!!) | Unit

Electro-static discharge voltage

(Human body model) Ta=+25°C 4000 v

VESD(HBM)

1. Data based on characterization results, not tested in production.

Static and dynamic latch-up

e LU: 3 complementary static tests are required on 10 parts to assess the latch-up
performance. A supply overvoltage (applied to each power supply pin) and a current
injection (applied to each input, output and configurable 1/O pin) are performed on each
sample. This test conforms to the EIA/JESD 78 IC latch-up standard.

e DLU: Electro-Static Discharges (one positive then one negative test) are applied to
each pin of 3 samples when the micro is running to assess the latch-up performance in
dynamic mode. Power supplies are set to the typical values, the oscillator is connected
as near as possible to the pins of the micro and the component is put in reset mode.
This test conforms to the IEC1000-4-2 and SAEJ1752/3 standards.

For more details, refer to the application note AN1181.

3
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5. The stabilization time of the AD converter is masked by the first t, oaop. The first conversion after the enable
is then always valid.
Figure 89. Typical application with ADC
Voo
V1
0.6V
Rain AINX 10-Bit AID
] * Conversion 1
[ %
p— - AN O_Ts\/ I Canc
I +1pA 6pF
- ST72XXX
Table 85. ADC accuracy with Vpp = 5.0V
Symbol Parameter Conditions Typ | Max(" | Unit

|E1| | Total unadjusted error?) 3 6

|[Eo| | Offset error @

1.5 5
i (2)
[Ecl | Gain Error fopu=8MHz, fapc=4MHz(), VDD=5.0v | 2 45 |LsB
Differential linearity
|Epl error@ 25 4.5
IEL| Integral linearity error(®) 25 4.5

1.
2.

Data based on characterization results over the whole temperature range, not tested in production.

Injecting negative current on any of the analog input pins significantly reduces the accuracy of any
conversion being performed on any analog input.

Analog pins can be protected against negative injection by adding a Schottky diode (pin to ground).
Injecting negative current on digital input pins degrades ADC accuracy especially if performed on a pin
close to the analog input pins.

Any positive injection current within the limits specified for Iyypiny and Zynyeiny in Section 13.8: 1/0 port
pin characteristics does not affect the ADC accuracy.

3
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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.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS
OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT
PURCHASER’S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY
DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE
DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

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.
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