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Pin description

Table 5. High-density and medium+ density STM8L15x pin description (continued)

Pin number Input Output
o]
N
i 8 sz
-1 & [ g =3 ; o w
3l g E & Pin name % H o ] g 8 gg Defaultal_ternate
ala|l S5l o Flo |=| 3 &|l=|alal €5 function
) L o = 8l 3| €| /0| Rl =
gl gl o S e §S
-1z 2 = % | < =
& w| >
c I
'S
s |
SPI1 clock / LCD
PB5/SPI1_SCK/ segment 15/
44|36 | - | - |LCD_SEG15G)ADC1_IN13|I/O|FT®)| X | X | X |HS| X | X |Port B5|ADC1_IN13/
[ [COMP1_INP] [Comparator 1 positive
input]
[SPI1 clock] / LCD
PB5/SPI1_SCK/ segment 15/
LCD_SEG15©)/ADC1_IN13 ®) ADC1_IN13
| - (2P pac ouTy VOIFTPH X X | X \HS| X X Port BS | b s - hannel 2 output/
[COMP1_INP] [Comparator 1 positive
input]
SPI1 master out/slave
PB6/SPI1_MOSI/ 'L“éD seament 16 /
45(37| - | - |LCD_SEG163)ADC1_IN12|1/O|FT®)| X | X | X |HS| X | X |Port B6 9
ADC1_IN12/
I/[COMP1_INP] y
[Comparator 1 positive
input]
SPI1 master out/
PBO/SPI1_MOSI 6/ ADC1 IN12 1 DAG
- | - |30|F1|LCD_SEG16®)ADC1_IN12[I/O|FT®)| X | X | X [HS| X | X |Port B6 channel 2
IDAC_OUT2/[COMP1_INP] outputl[Comparator 1
positive input]
SPI1 master in- slave
PB7/SPI1_MISO/ out/
46|38 |31 |E1|LCD_SEG17() I/O|FT®| X | X | X |[HS| X | X |Port B7 |LCD segment 17 /
ADC1_IN11/[COMP1_INP] ADC1_IN11/[Comparato
r 1 positive input]
65| 53 |37 |B1|PC0/I2C1_SDA WO|FTO®| x | - | X TM|  |Port C0O|12C1 data
66 | 54 |38 |A1|PC1/12C1_SCL WO |FT®) X | - | x| [T |Port C112C1 clock
USART1 receive /
PC2/USART1_RX/ LCD segment 22 /
69|57 |41|B2|LCD_SEG22/ADC1_IN6/ |I/O|FT®)| X | X | X |HS| X | X |Port C2|ADC1_IN6/ [Comparator
[COMP1_INP] NREFINT 1 positive input] /Internal
reference voltage output
PC3/USART1_TX/ USART1 transmit /
- | - |42|A2|LCD_SEG23G) I/O|FT®| X | X | X [HS| X | X |Port C3|LCD segment 23 /
ADC1_IN5 ADC1_IN5

3
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Table 5. High-density and medium+ density STM8L15x pin description (continued)

Pin number Input Output
S
o c
L @ =
c ° | £ ‘§§
ol « ;' o Pin name gl 2 | o S| 3 ce Default alternate
el el s > S | £l 3 8|2 = function
ool gl w [ =) Sl g | X0 @
| L O = | 3| E|E|O0| | E&
gla|glg S = =
a0 a3 3 = .| @ S
z = 2| <
o w| o
el I
(¢}
['s
>
48| - | - | - |Vsss S| - |-1|-]-1]-1-]- |lOsground voltage
471 - | - | - |Vppa S| - |-|-1-1]-1-1- |lOssupplyvoltage

1. At power-up, the PA1/NRST pin is a reset input pin with pull-up. To be used as a general purpose pin (PA1), it can be
configured only as output push-pull, not as output open-drain nor as a general purpose input. Refer to Section Configuring
NRST/PA1 pin as general purpose output in the STM8L15xxx and STM8L16xxx reference manual (RM0031).

2. []Alternate function remapping option (if the same alternate function is shown twice, it indicates an exclusive choice not a duplication of the
function).

Available on STM8L152x6/8 devices only.

4. Even if this I/O is not available on the device pin, it is considered as active and must be configured to input pull up or output
mode by software to avoid spurious behavior and increased consumption.

A pull-up is applied to PB0 and PB4 during the reset phase. These two pins are input floating after reset release.
6. Inthe 5V tolerant I/Os, the protection diode to Vpp is not implemented.

In the open-drain output column, ‘T’ defines a true open-drain 1/O (P-buffer, weak pull-up and protection diode to Vpp are
not implemented).

8. Available on STM8L152xx devices only. On STM8L151xx devices it is reserved and must be tied to Vpp.
9. The PAO pin is in input pull-up during the reset phase and after reset release.
10. High Sink LED driver capability available on PAO.

Note: Slope control of all GPIO pins can be programmed except true open drain pins and by
default is limited to 2 MHz.

System configuration options

As shown in Table 5: High-density and medium+ density STM8L15x pin description, some
alternate functions can be remapped on different 1/0 ports by programming one of the two
remapping registers described in the “Routing interface (RI) and system configuration
controller” section in the STM8L05xxx, STM8L15xxx and STM8L16xxx reference manual
(RM0031).

3
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Memory and register map

Table 6. Flash and RAM boundary addresses

Memory area Size Start address End address
2 Kbyte 0x00 0000 0x00 O7FF
RAM
4 Kbyte 0x00 0000 0x00 OFFF
32 Kbyte 0x00 FFFF
Flash program memory 0x00 8000
64 Kbyte 0x01 7FFF

5.2 Register map

Table 7. Factory conversion registers

Address Block Register label Register name Reset

status

0x00 4910 ) VREFINT_F(a11§:tory_ Internal reference \{oltage factory 0xXX
CONV conversion

0x00 4911 - TS_Fa%c;By@)C ONV_ Temperature sensor output voltage OxXX

1. The VREFINT_Factory_CONV byte represents the 8 LSB of the result of the VREFINT 12-bit ADC conversion performed in
factory. The 2 MSB have a fixed value: 0x6.

2. The TS_Factory_ CONV_V90 byte represents the 8 LSB of the result of the V90 12-bit ADC conversion performed in factory.

The 2 MSB have a fixed value: 0x3.

Table 8. I/O port hardware register map

Address Block Register label Register name :tgfjst;
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 0x01

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 0xXX
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 0xXX
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
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8 Unique ID

STMB8 devices feature a 96-bit unique device identifier which provides a reference number
that is unique for any device and in any context. The 96 bits of the identifier can never be
altered by the user.

The unique device identifier can be read in single bytes and may then be concatenated
using a custom algorithm.

The unique device identifier is ideally suited:

e  For use as serial numbers

e Foruse as security keys to increase the code security in the program memory while
using and combining this unique ID with software cryptographic primitives and
protocols before programming the internal memory.

e To activate secure boot processes

Table 14. Unique ID registers (96 bits)

Unique ID bits

Address de(:sc‘)’?it:g‘t’“ 7 6 5 4 3 2 1 0
0x4926 X co-ordinate on U_ID[7:0]

0x4927 the wafer U_ID[15:8]

0%4928 | v co-ordinate on U_ID[23:16]

0x4929 the wafer U_ID[31:24]

0x492A Wafer number U_ID[39:32]

0x492B U_ID[47:40]

0x492C U_ID[55:48]

0x492D U_ID[63:56]

0x492E Lot number U_ID[71:64]

0x492F U_ID[79:72]

0x4930 U_ID[87:80]

0x4931 U_ID[95:88]
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9.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 12.

Figure 12. Pin input voltage

STMS8L PIN

MS32618V1

9.2 Absolute maximum ratings

Stresses above those listed as “absolute maximum ratings” may cause permanent damage
to the device. This is a stress rating only and functional operation of the device under these
conditions is not implied. Exposure to maximum rating conditions for extended periods may
affect device reliability.

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

Table 15. Voltage characteristics

Symbol Ratings Min Max Unit
) External supply voltage )
Voo~ Vss (including Vppa)™" 0.3 4.0
Input voltage on true open-drain pins )
(PCO and PC1) Vss-0.3 | Voo +4.0
(2 ive-
VN Lr:rp]):t voltage on five-volt tolerant (FT) Vee- 0.3 Voy+ 4.0 Vv
Input voltage on any other pin Ves- 0.3 4.0
see Absolute maximum
Vesp Electrostatic discharge voltage ratings (electrical sensitivity)
on page 122

1. All power (VDD1‘ VDDZ‘ VDD3‘ VDD4‘ VDDA) and ground (V331, Vssz, V333, V334, VSSA) pinS must always
be connected to the external power supply.

2. V,y maximum must always be respected. Refer to Table 16. for maximum allowed injected current values.

3
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In the following table, data are based on characterization results, unless otherwise
specified.

Table 24. Total current consumption and timing in Active-halt mode
atVpp=1.65Vto 3.6 V

Symbol Parameter Conditions(") Typ. | Max. | Unit
Tp=-40°Cto25°C 0.92| 2.25
Tp=55°C 1.32| 3.44
LCD OFF) Tp=85°C 1.63 | 3.87
Tp=105°C 3 7.94
Tpo=125°C 56 | 13.8
To=-40°Ct025°C |1.56| 3.6
LCDON [T, =55°C 164| 3.8
(static duty/ .
external TA=85°C 212 5.03
Vicp) ®3) Tpo=105°C 3.34| 82
| Supply current in LSIRC Ta=125°C 5.83 | 14.4 uA
DD(AH) Active-halt mode (at 38 kHz) To=-40°Ct025°C |1.92| 4.56
LCD ON Tpo=55°C 21 | 4.97
(1/4 duty/ N
external TA=85°C 2.6 | 6.14
Vicp) 4) Tao=105°C 3.62| 8.49
Tpo=125°C 6.1 | 156.92
Tp=-40°Cto25°C 4.2 | 9.88
LCD ON Tp=55°C 4.39110.32
(1/4 duty/ "
internal TA=85°C 4.84 1 11.5
Viep)®  [Ta=105°C 598| 15
Tp=125°C 7.21|18.07
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LSE external clock (LSEBYP=1 in CLK_ECKCR)
The LSE is available on STM8L151xx and STM8L152xx devices only.

Subject to general operating conditions for Vpp and Ty.

Table 30. LSE external clock characteristics

Symbol Parameter Min. Typ. Max. Unit
fise extt” | External clock source frequency 32.768 kHz
Visen® OSC32_IN input pin high level voltage 0.7 x Vpp Vbb

Visel? OSC32_IN input pin low level voltage Vss 0.3 x Vpp Y
Cinse)”) | OSC32_IN input capacitance 0.6 pF
ILEAK_LSE OSC32_IN input leakage current +1 A

1. Guaranteed by design.
2. Data based on characterization results.

HSE crystal/ceramic resonator oscillator

The HSE clock can be supplied with a 1 to 16 MHz crystal/ceramic resonator oscillator. All
the information given in this paragraph is based on characterization results with specified
typical external components. In the application, 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. Refer to the crystal resonator manufacturer for more details
(frequency, package, accuracy...).

Table 31. HSE oscillator characteristics

Symbol Parameter Conditions Min. Typ. Max. Unit
fuse High speed external oscillator 1 16 MHz
frequency
Rg Feedback resistor 200 kQ
c(M@ | Recommended load capacitance 20 pF
C =20 pF, 2.5 (startup)
fosc = 16 MHz 0.7 (stabilized)®)
IppHse) | HSE oscillator power consumption mA
C =10 pF, 2.5 (startup)
fosc =16 MHz 0.46 (stabilized)®
Im Oscillator transconductance 3.5 mA/NV
tSU(HSE)(4) Startup time Vpp is stabilized 1 ms

C=C_4=C_, is approximately equivalent to 2 x crystal C| gap-

2. The oscillator selection can be optimized in terms of supply current using a high quality resonator with small R,, value.
Refer to crystal manufacturer for more details

Guaranteed by design.

4. tsy(Hsg) is the startup time measured from the moment it is enabled (by software) to a stabilized 16 MHz oscillation. This
value is'measured for a standard crystal resonator and it can vary significantly with the crystal manufacturer.
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4. tsy(sg)is the startup time measured from the moment it is enabled (by software) to a stabilized 32.768 kHz oscillation.
This value is measured for a standard crystal resonator and it can vary significantly with the crystal manufacturer.

Figure 23. LSE oscillator circuit diagram

F—-——— - - = 4 f
I I LSE
I Rm | -
I Coz: | .
| I-m | |
l I o OSC_IN |
e = e 5 |
Resonator
Consumption
p |
r 1 Resonator control
| ' Jj STM8
! 0SC_OUT L
Cro
MS32624V1

Internal clock sources

Subject to general operating conditions for Vpp, and Tx.

High speed internal RC oscillator (HSI)

In the following table, data are based on characterization results unless otherwise specified.

Table 33. HSI oscillator characteristics

Symbol Parameter Conditions(? Min. Typ. Max. | Unit
fusi Frequency Vpp=3.0V 16 MHz
Vpp=3.0V, T, =25°C -1 12 %
Vpp=3.0V,0°C<Tp<55°C -1.5 1.5 %
Accuracy of HSI Vpp =3.0V,-10°C <Tp <70 °C -2 2 %
ACChg | oscillator (factory Vpp = 3.0V, -10 °C <T, <85 °C 2.5 2 %
calibrated)
Vpp=3.0V,-10 °C <Tp <125 °C -4.5 2 %
1.65V Vpp <3.6 'V, o
-40 °C <Tp <125 °C 4.5 3 %
IRIM HSI user trimming Trimming code # multiple of 16 0.4 0.7 %
3
step®) Trimming code = multiple of 16 +15 %
HSI oscillator setup o
bsuHsh | time (wakeup time) 3.7 6 HS
IobgHs) HSI oscillator power 100 140 VA

consumption

Vpp = 3.0V, Tp =-40 to 125 °C unless otherwise specified.
2. Tested in production.

The trimming step differs depending on the trimming code. It is usually negative on the codes which are multiples of 16
(0x00, 0x10, 0x20, 0x30...0xEQ). Refer to the AN3101 “STM8L15x internal RC oscillator calibration” application note for
more details.
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9.3.6

9.3.7

96/146

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard pins) should be avoided during normal product operation.
However, in order to give an indication of the robustness of the microcontroller in cases
when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0 pins programmed in floating input mode. While current is injected into
the 1/0 pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error, out of spec current
injection on adjacent pins or other functional failure (for example reset, oscillator frequency
deviation, LCD levels, etc.).

The test results are given in the following table.

Table 37. 1/0 current injection susceptibility

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on true open-drain pins -5 +0
liNg Injected current on all 5V tolerant (FT) pins -5 +0 mA
Injected current on any other pin -5 +5

I/0 port pin characteristics

General characteristics

Subject to general operating conditions for Vpp and T, unless otherwise specified. All
unused pins must be kept at a fixed voltage: using the output mode of the 1/0 for example or
an external pull-up or pull-down resistor.

3
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Table 42. NRST pin characteristics

Symbol Parameter Conditions Min. Typ. Max. Unit
VIL(NRST) | NRST input low level voltage (V) - Vss - 0.8
VIHNRST) | NRST input high level voltage (V) - 1.4 - Vbp
IOL =2mA \V;
27V <Vpp<36V i i
VoLNRsT) |NRST output low level voltage (V 0.4
loL =1.5mA
Vpp<27 V i i
VhysT NRST input hysteresis(®) - 10%Vpp? - - mV
NRST pull-up equivalent
RpU(NRST) () - 30 45 60 kQ
resistor
VENRST) | NRST input filtered pulse ) - - 50
ns
VNF(NRST) | NRST input not filtered pulse () - 300 - -
1. Data based on characterization results.
2. 200 mV min.
3. Data guaranteed by design.
Figure 36. Typical NRST pull-up resistance Rpy vs. Vpp
60
-40°C
55 ——25°C
S 85°C
- 50
2
8
2 45
o
[oN
7
= 40
o
3B —-
30 T T T T T T T T
1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6
Voo [V]
ai18224b
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Figure 39. SPI1 timing diagram - slave mode and CPHA=0

NSS input \ A
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| . — : g
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Figure 40. SPI1 timing diagram - slave mode and CPHA=1
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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9.3.9 LCD controller (STM8L152x6/8 only)

In the following table, data are guaranteed by design.

Table 45. LCD characteristics

Symbol Parameter Min. Typ. Max. Unit

Vico LCD external voltage - 3.6

Vi cpo LCD internal reference voltage 0 - 26 -

V| cp1 LCD internal reference voltage 1 - 27 -

Vi cp2 LCD internal reference voltage 2 - 2.8 -

Vi cp3 LCD internal reference voltage 3 - 3.0 - V

V| cps4 LCD internal reference voltage 4 - 3.1 -

Vi cps LCD internal reference voltage 5 - 3.2 -

V| cps LCD internal reference voltage 6 - 3.4 -

V| cp7 LCD internal reference voltage 7 - 3.5 -

Cext V| cp external capacitance 0.1 1 2 uF
Supply current") at Vpp = 1.8 V - 3 -

‘oo Supply current(") at Vpp=3V - 3 - hA
RHN(2) High value resistive network (low drive) - 6.6 - MQ
RLN(3) Low value resistive network (high drive) - 240 - kQ

Va3 Segment/Common higher level voltage - V| cbx

Vay Segment/Common 3/4 level voltage - 3/4V cpx -

Vo3 Segment/Common 2/3 level voltage - 2/3V| cpx -

Vio Segment/Common 1/2 level voltage - 172V cpx - \

Vi3 Segment/Common 1/3 level voltage - 1/3V cpx -

Via Segment/Common 1/4 level voltage - 1/4V | cpx -

Vo Segment/Common lowest level voltage 0 - -

1. LCD enabled with 3 V internal booster (LCD_CR1 = 0x08), 1/4 duty, 1/3 bias, division ratio= 64, all pixels
active, no LCD connected.

Ry is the total high value resistive network.

3. Ryn is the total low value resistive network.

VLCD external capacitor (STM8L152x6/8 only)

The application can achieve a stabilized LCD reference voltage by connecting an external
capacitor Cgxt to the V| ¢cp pin. Cext is specified in Table 45.

3
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9.3.11

9.3.12

3

Temperature sensor

In the following table, data are based on characterization results unless otherwise specified.

Table 47. TS characteristics

Symbol Parameter Min. Typ. Max. Unit
Vgo (1) Sensor reference voltage at 90°C +5 °C,| 0.580 0.597 0.614 \
T Vsensor linearity with temperature - 11 12 °C
Avg_slope(z) Average slope 1.59 1.62 1.65 mV/°C
IDD(remp)®) Consumption - 3.4 6 HA
TstarT 2@ Temperature sensor startup time - - 10 us
@) ADC sampling time when reading the )
Ts_TemP temperature sensor 5 10 HS

1. Tested in production at Vpp = 3 V +10 mV. The 8 LSB of the Vgg ADC conversion result are stored in the
TS_Factory_CONV_V90 byte.

Guaranteed by design.
Defined for ADC output reaching its final value +1/2LSB.

Comparator characteristics

In the following tables, data are guaranteed by design.

Table 48. Comparator 1 characteristics

Symbol Parameter Conditions | Min(") Typ Max(1) Unit
Vppa Analog supply voltage 1.65 - 3.6 \Y,
R R value - - 400 -

400K 400K KO
R10K R1OK value - - 10 -

Comparator 1 input
ViN voltage range ) 0.6 ) VbDA v

tstarT | Comparator startup time - - 7 10
bs
td Propagation delay(z) - - 3 10
Voffset | Comparator offset - - 3 +10 mV
\Y, =36V
Comparator offset VDDA: oV
dyofiset/dt | variation in worst voltage V'N+: Vv 0 1.5 10 mV/1000 h
stress conditions IN- REFINT
Tpo=25°C
lcomp1 | Current consumption(®) - - 160 260 nA

1. Based on characterization.

2. The delay is characterized for 100 mV input step with 10 mV overdrive on the inverting input, the non-
inverting input set to the reference.

3. Comparator consumption only. Internal reference voltage not included.
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Electrical parameters

9.3.14 12-bit ADC1 characteristics
In the following table, data are guaranteed by design.
Table 53. ADC1 characteristics
Symbol Parameter Conditions Min. Typ. Max. Unit
Vbpa | Analog supply voltage - 1.8 3.6
Vegp, | REference supply 24V <Vppps36V 2.4 Vbpa v
+
voltage 1.8 V<Vppa<2.4 V Vopa
VRer- | Lower reference voltage - Vssa
Current on the VDDA
I - -
VDDA input pin 1000 1450
700 A
B B 1 H
Current on the VREF+ (peak)™")
\VREF+ | . 400
input pin 450
i i (average)“)
Conversion voltage
V, - ) - \Y,
AIN range 0 REF+
Ta Temperature range - -40 - 125 °C
. on PF0/1/2/3 fast ) )
RAN \E/xternal resistance on channels 503) kO
AN on all other channels - -
| | | dhold on PF0/1/2/3 fast
nternal sample and ho channels ) )
Cac capacitor 16 PF
on all other channels - -
2.4 V<Vpppas3.6 V
' V<Vopas3.6 0.320 - 16
fAnG ADC sampling clock without zooming
frequency
1.8 V<Vppas24 Y 0.320 - 8 MHz
with zooming
VA|N on PF0/1/2/3 fast (3)(4)
- - 1
channels
fconvy | 12-bit conversion rate v o
AN ON all other } } (3)@)
channels 760 kHz
External trigger
f - - -
TRIG | frequency teonv 1fapc
tLaT External trigger latency - - - 3.5 1fsyscLk
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Electrical parameters

In the following three tables, data are guaranteed by characterization result.

Table 54. ADC1 accuracy with Vppp =3.3Vto 2.5V

Symbol Parameter Conditions Typ. Max. Unit
fapc = 16 MHz 1 1.6
DNL Differential non linearity | fapc = 8 MHz 1 1.6
fapc = 4 MHz 1 1.5
fapc = 16 MHz 1.2 2
INL Integral non linearity fapc = 8 MHz 1.2 1.8
fapc = 4 MHz 1.2 1.7
fapc = 16 MHz 22 3.0
TUE Total unadjusted error | fapc = 8 MHz 1.8 25 LSB
fapc = 4 MHz 1.8 23
fapc = 16 MHz 1.5 2
Offset Offset error fapc = 8 MHz 1 1.5
fapc = 4 MHz 0.7 1.2
fapc = 16 MHz
Gain Gain error fapc = 8 MHz 1 1.5
fapc = 4 MHz
Table 55. ADC1 accuracy with Vppp =2.4V to 3.6 V
Symbol Parameter Typ. Max. Unit
DNL Differential non linearity 1 2
INL Integral non linearity 1.7 3
TUE Total unadjusted error 2 4 LSB
Offset Offset error 1 2
Gain Gain error 1.5 3
Table 56. ADC1 accuracy with Vppa = Vggr' = 1.8 Vto 2.4V
Symbol Parameter Typ. Max. Unit
DNL Differential non linearity 1 2
INL Integral non linearity 2 3
TUE Total unadjusted error 3 5 LSB
Offset Offset error 2 3
Gain Gain error 2 3
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9.3.15

3

EMC characteristics

Susceptibility tests are performed on a sample basis during product characterization.

Functional EMS (electromagnetic susceptibility)

Based on a simple running application on the product (toggling 2 LEDs through 1/O ports),

the product is stressed by two electromagnetic events until a failure occurs (indicated by the

LEDs).

e ESD: Electrostatic discharge (positive and negative) is applied on all pins of the device
until a functional disturbance occurs. This test conforms with the IEC 61000 standard.

e FTB: A burst of fast transient voltage (positive and negative) is applied to Vpp and Vgg
through a 100 pF capacitor, until a functional disturbance occurs. This test conforms
with the IEC 61000 standard.

A device reset allows normal operations to be resumed. The test results are given in the
table below based on the EMS levels and classes defined in application note AN1709.

Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

Prequalification trials:

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Table 58. EMS data

Symbol Parameter Conditions Level/
Class
Voltage limits to be applied on Vpp=3.3V, Ta=+25°C,
VEesp |any I/O pin to induce a functional |fcpy= 16 MHz, 2B
disturbance conforms to IEC 61000
Fast transient voltage burst limits o i
k Vpp= 3.3V, Ta=+25°C, | Using HSI 4A
Vv to be applied through 100 pF on ‘ b _ 16 MHA 9
EFTB | Vpp and Vgg pins to induce a cPU= Z _
functional disturbance conforms to IEC 61000 | Using HSE 2B
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Table 65. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package
mechanical data

132/146

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

0.090 - 0.200 0.0035 - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 5.500 - - 0.2165 -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.500 - - 0.2165 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
ccc - - 0.080 - - 0.0031

1.

Values in inches are converted from mm and rounded to 4 decimal digits.
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Package information

Table 67. WLCSP32 - 32-ball, 1.913 x 3.329 mm, 0.4 mm pitch wafer level chip scale
package mechanical data(!)

millimeters inches(®
Symbol
Min Typ Max Min Typ Max

A 0.525 0.555 0.585 0.0207 0.0219 0.0230
A1 - 0.175 - - 0.0069 -
A2 - 0.380 - - 0.0150 -

A3®) - 0.025 - - 0.0010 -
b*) 0.220 0.250 0.280 0.0087 0.0098 0.0110

D 1.878 1.913 1.948 0.0739 0.0753 0.0767

E 3.294 3.329 3.364 0.1297 0.1311 0.1324

e - 0.400 - - 0.0157 -
el - 1.200 - - 0.0472 -
e2 - 2.800 - - 0.1102 -

F - 0.3565 - - 0.0140 -

G - 0.2645 - - 0.0104 -
aaa - - 0.100 - - 0.0039
bbb - - 0.100 - - 0.0039
cce - - 0.100 - - 0.0039
ddd - - 0.050 - - 0.0020
eee - - 0.050 - - 0.0020

P w N~

Preliminary data.

Values in inches are converted from mm and rounded to 4 decimal digits.

Back side coating.

Dimension is measured at the maximum bump diameter parallel to primary datum Z.

Figure 61. WLCSP32 - 32-ball, 1.913 x 3.329 mm, 0.4 mm pitch wafer level chip scale
package recommended footprint

WLCSP32_FP_V1
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