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Introduction STM8L101x1 STM8L101x2 STM8L101x3

1 Introduction

This datasheet provides the STM8L101x1 STM8L101x2 STM8L101x3 pinout, ordering
information, mechanical and electrical device characteristics.

For complete information on the STM8L101x1 STM8L101x2 STM8L101x3 microcontroller
memory, registers and peripherals, please refer to the STM8L reference manual.

The STM8L101x1 STM8L101x2 STM8L101x3devices are members of the STM8L low-
power 8-bit family. They are

referred to as low-density devices in the STM8L101x1 STM8L101x2 STM8L101x3
microcontroller family reference manual (RM0013) and in the STM8L Flash programming
manual (PM0054).

All devices of the SM8L product line provide the following benefits:

Reduced system cost

—  Up to 8 Kbytes of low-density embedded Flash program memory including up to
2 Kbytes of data EEPROM

— High system integration level with internal clock oscillators and watchdogs.
—  Smaller battery and cheaper power supplies.

Low power consumption and advanced features

— Upto 16 MIPS at 16 MHz CPU clock frequency

—  Less than 150 yA/MH, 0.8 pA in Active-halt mode, and 0.3 pA in Halt mode
—  Clock gated system and optimized power management

Short development cycles

— Application scalability across a common family product architecture with
compatible pinout, memory map and modular peripherals.

—  Full documentation and a wide choice of development tools

Product longevity

— Advanced core and peripherals made in a state-of-the art technology
—  Product family operating from 1.65 V to 3.6 V supply.

3
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Product overview STM8L101x1 STM8L101x2 STM8L101x3

3 Product overview

Figure 1. STM8L101xx device block diagram
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Legend:

AWU: Auto-wakeup unit

Int. RC: internal RC oscillator

I2C: Inter-integrated circuit multimaster interface

POR/PDR: Power on reset / power down reset

SPI: Serial peripheral interface

SWIM: Single wire interface module

USART: Universal synchronous / asynchronous receiver / transmitter
IWDG: Independent watchdog

3
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Pin description STM8L101x1 STM8L101x2 STM8L101x3

Table 3. Legend/abbreviation for table 4

Type I=input, O = output, S = power supply
Input CM = CMOS
Level
Output HS = high sink/source (20 mA)
Port and control | InPut float = floating, wpu = weak pull-up
configuration Output T = true open drain, OD = open drain, PP = push pull
Bold X (pin state after reset release).
Reset state Unless otherwise specified, the pin state is the same during the reset phase (i.e.
“under reset”) and after internal reset release (i.e. at reset state).

Table 4. STM8L101xx pin description

Pin number Input Output
i i
ol | |w &
o I 8 o S -~
Z| o Z ol - o 2%
& 2| &5 o 5| S 3 8
(<] 8 Nl o 8 = Pin name 2 2 £ 9 St Alternate function
L. o w ) > | £ 3 @ = a Y=
S| | Ol 5| = ~ | = o - ™ o c 9
|0 = s | £ | £ o |o =&
B3| w B B2 2 | @ S&
8| ol F| 8| ol & x| < B
28 |28 tL d| 5
slg |8 &2 T
[T 0| W =)
(<} (<}
[N [N
=) =)
1 11 |4 [1 |1 |1 [NRST/PA1@) /O|- |X |- |[HS |- |X |Reset |PAf
2 |2 |5 (2 |2 |2 |PA2 o (X X |X |HS (X [X |[PortA2 |-
3 |- |6 |3 |3 |3 |PA3 IO |X X [X |HS |X |X |PortA3 |-
- |- |- |4 |4 |4 |PAYTIM2_ BKIN [I/O|X |X |[X |HS |X |X |PortA4 |Timer2 -break input
- |- |- |5 |- |5 |PAS/TIM3_ BKIN [I/O|X |X |[X |HS |X |X |PortA5 |Timer 3 - break input
- |3 |- |- |5 |6 |PasicoMP REF |10 |x |X |x |HS |x |x |Portae |Comparatorexternal
reference
4 |4 |7 |6 |6 |7 |Vgs S |- - - - - - | Ground
5 |5 |8 |7 |7 |8 |Vpp S |- - - - - - | Power supply
Timer 3 - channel 2/
PDO/TIM3_CH2/
6 [6 |9 |8 |8 |9 COMP1_CH3 /o |X X [X |HS |X |X |PortD0 |Comparator1 -
channel 3
Timer 3 - trigger /
PD1/TIM3_ETR/
- |- 1- 1919 (10 COMP1 CH4 IO |X X |X |HS |X |X |PortD1 |Comparator1-
- channel 4
PD2/ Comparator 2 -
- |- |- [10]10|11 COMP2_CH3 /IO |X |[X |X |HS |[X [X |PortD2 channel 3
PD3/ Comparator 2 -
- - - (1M1 12 COMP2_CH4 /O |X |[X |X |HS [X [X |PortD3 channel 4

20/88
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Interrupt vector mapping

STM8L101x1 STM8L101x2 STM8L101x3

6 Interrupt vector mapping
Table 9. Interrupt mapping
IRQ | Source Description f‘rIZ?rll(T-luaF:t V\?:I:::p f:'lt\)lrarll(s\l;apit fygz:(w;t Vector
No. block mode Active-halt (WFI (WFE address
mode mode) mode)
- RESET |Reset Yes Yes Yes Yes 0x00 8000
- TRAP | Software interrupt - - - - 0x00 8004
0 - Reserved - - - - 0x00 8008
1 | FLASH |EOP/WR_PG_DIS - - Yes Yes(!) 0x00 800C
0x00 8010
2-3 - Reserved - - - - -0x00 8017
4 AWU | Auto wakeup from Halt - Yes Yes Yes(!) 0x00 8018
5 - Reserved - - - - 0x00 801C
6 EXTIB |External interrupt port B Yes Yes Yes Yes 0x00 8020
7 EXTID |External interrupt port D Yes Yes Yes Yes 0x00 8024
8 EXTIO |External interrupt O Yes Yes Yes Yes 0x00 8028
9 EXTI1 | External interrupt 1 Yes Yes Yes Yes 0x00 802C
10 EXTI2 |External interrupt 2 Yes Yes Yes Yes 0x00 8030
11 EXTI3 |External interrupt 3 Yes Yes Yes Yes 0x00 8034
12 EXTI4 |External interrupt 4 Yes Yes Yes Yes 0x00 8038
13 EXTI5 |External interrupt 5 Yes Yes Yes Yes 0x00 803C
14 EXTI6 | External interrupt 6 Yes Yes Yes Yes 0x00 8040
15 EXTI7 |External interrupt 7 Yes Yes Yes Yes 0x00 8044
16 - Reserved - - - - 0x00 8048
0x00 804C
17 - Reserved - - - - -0x00 804F
18 | COMP |Comparators - - Yes Yes(!) 0x00 8050
19 | TIM2 %’feartffow Mrigger/Break - - Yes Yes 0x00 8054
20 TIM2 | Capture/Compare - - Yes Yes 0x00 8058
21 TIM3 | Update /Overflow/Break - - Yes Yes(") 0x00 805C
22 | TIM3 |Capture/Compare - - Yes Yes(!) 0x00 8060
23- i Reserved i i i i 0x00 8064-
24 0x00 806B
25 | TIM4 |Update /Trigger - - Yes Yes(!) 0x00 806C
26 SPI  |End of Transfer Yes Yes Yes Yes(! 0x00 8070
32/88 DoclD15275 Rev 15 m




STM8L101x1 STM8L101x2 STM8L101x3 Option bytes

Caution:

3

Table 11. Option byte description (continued)

OPT3

DATASIZE[7:0] Size of the data EEPROM area
0x00: no data EEPROM area ()
0x01: 1 page reserved for data storage from 0x9FCO to 0x9FFF(M
0x02: 2 pages reserved for data storage from 0x9F80 to 0x9FFF(1)
(1
0x20: 32 pages reserved for data storage from 0x9800 to 0x9FFF(")

Refer to Data EEPROM (DATA) section in the STM8L reference manual
(RM0013) for more details.

DATASIZE[7:6] are forced to 0 internal by HW.

OPT4

IWDG_HW: Independent watchdog
0: Independent watchdog activated by software
1: Independent watchdog activated by hardware

IWDG_HALT: /ndependent window watchdog reset on Halt/Active-halt
0: Independent watchdog continues running in Halt/Active-halt mode
1: Independent watchdog stopped in Halt/Active-halt mode

1. 0x00 is the only allowed value for 4 Kbyte STM8L101xx devices.

After a device reset, read access to the program memory is not guaranteed if address
0x4807 is not programmed to 0x00.

DoclD15275 Rev 15 35/88




STM8L101x1 STM8L101x2 STM8L101x3 Electrical parameters

9

9.1

9.1.1

Note:

9.1.2

9.1.3

9.14

3

Electrical parameters

Parameter conditions

Unless otherwise specified, all voltages are referred to Vgg.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty= 25 °C and Tp = Tp max (given by

the selected temperature range).

The values given at 85 °C <Tp <125 °C are only valid for suffix 3 versions.

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (meant3%).

Typical values

Unless otherwise specified, typical data are based on Tp = 25 °C, Vpp = 3 V. They are given
only as design guidelines and are not tested.

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 9.

Figure 9. Pin loading conditions

—— STM8L PIN

50 pF_

MS32617V1
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Electrical parameters STM8L101x1 STM8L101x2 STM8L101x3

9.3 Operating conditions

Subject to general operating conditions for Vpp and Tp.

9.3.1 General operating conditions

Table 16. General operating conditions

Symbol Parameter Conditions Min Max Unit
fMASTER(” Master clock frequency 1.65V <Vpp<3.6V 2 16 MHz
Vpp Standard operating voltage - 1.65 3.6 \Y
LQFP32 - 288
UFQFPN32 - 288

Power dissipation at Ty= 85 °C

for suffix 6 devices UFQFPN28 - 250
TSSOP20 - 181
UFQFPN20 - 196
PD(Z) mwW
LQFP32 - a3
UFQFPN32 - 185
Power dissipation at Ty= 125 °C
for suffix 3 devices UFQFPN28 - 62
TSSOP20 - 45
UFQFPN20 - 49

1.65V Vpp< 3.6V

. . -40 85
(6 suffix version)
Ta Temperature range °C
165V <Vpp< 3.6V

(3 suffix version) —40 125
A0°C<TABS°C 145 105 °C
(6 suffix version)
T, Junction temperature range " .
-40 °C <Tp <125 °C _40 130 °c

(3 suffix version)

1. fmasTter = fepu

2. To calculate Ppnax(Ta) use the formula given in thermal characteristics Ppmax=(T jmax - TA)Y©ja With T jmax in this table and
) in table “Thermal characteristics”

3
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Electrical parameters

STM8L101x1 STM8L101x2 STM8L101x3

Table 18. Total current consumption in Run mode (")

Symbol | Parameter Conditions?® Typ Max(® | Unit
fuasTER = 2MHz | 0.39 0.60
Code executed from fwasTER = 4 MHz 0.55 0.70
Supply RAM fyasTER =8 MHz | 0.90 1.20
current in fwasTer = 16 MHz | 1.60 210
100 ®un) | Run f =2MHz | 055 o0 | ™
mode () MASTER
Code executed from | fmasTER =4 MHz 0.88 1.80
Flash fuasTER =8 MHz | 1.50 2.50
fuasTer = 16 MHz | 2.70 3.50

a r 0N =

CPU executing typical data processing.

IDD(Run) = fMASTER x 150 IJA/MHZ +215 HA

6. Tested in production.

Based on characterization results, unless otherwise specified.
All peripherals off, Vpp from 1.65 V to 3.6 V, HSI internal RC osc., fcpy=fuasTer
Maximum values are given for Ty = -40 to 125 °C.

An approximate value of Ippryny can be given by the following formula:

Vo VI

Flgure 1. IDD(RUN) VS. VDD, fch =2 MHz Flgure 12. IDD(RUN) VS. VDD’ fcpu =16 MHz
1 3
0.9 _
0.8 S8 "\_v - ot
o o7 2.7
< —
E 06 . = — === T 26
£ os =ttt = ERY e
§, 0.4 -40°C ] 4 —a—25°C
03 i 25°C - 23 85°C
o ’ m—t=—125°C
0.2 85°C 2
0.1 —t—125°C 53
0
2
161.71.81.9 2 2.12.223242526272829 3 313233343536 16171810 2 212223242526272829 3 313233343536
Vo V]

1. Typical current consumption measured with code executed from Flash.

42/88
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Electrical parameters

STM8L101x1 STM8L101x2 STM8L101x3

Table 20. Total current consumption and timing in Halt and Active-halt mode at
Vpp = 1.65V to 3.6 v (N2

Symbol Parameter Conditions Typ | Max | Unit
Tp=-40°Cto25°C| 0.8 2 uA
Tp=55°C 1 25 | pA
lob(aH) il:)pégly current in Active-halt I(_aStI;(IJ(g;;:. T,=85°C 14| 32 | A
Tp=105°C 29| 75 | pA
Tp=125°C 5.8 13 UA
Supply current during
lppowuraH) | wakeup time from Active-halt - - 2 - mA
mode
Sl el L [ os [
Tpo=-40°Ct025°C 0.35| 124 | yA
Ta=55°C 06| 18 | pA
Ipp(Halty | Supply current in Halt mode | Tp =85 °C 1 ] 25% | pA
Tpo=105°C 25| 65 | pA
Tp=125°C 54 | 124 | pA
oo Supply CL_Jrrent during 5 i mA
(WUFH) | wakeup time from Halt mode
tWU(HaIt)(3) Ygﬁj:p:r]tiorgz from Halt mode fopy = 16 MHz 4 6.5 us

1. Ta =-40to 125 °C, no floating I/O, unless otherwise specified.

Data based on characterization results, not tested in production.

3. Measured from interrupt event to interrupt vector fetch.

To get tyyy for another CPU frequency use tyy(FREQ) = tyy(16 MHz) + 1.5 (Trreq-T16 MHz)-
The first word of interrupt routine is fetched 5 CPU cycles ath]

4. Tested in production.

er twu.

Figure 15. Typ. Ipp(Hait) VS- Vop, fcpu =2 MHz and 16 MHz

6
L =i -40°C +
51 i 25°C
g, 85°C
g e 125°C
s
8
2
! |
l - el il
0
16 21 26 31 36

Vo M

1. Typical current consumption measured with code executed from Flash.
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STM8L101x1 STM8L101x2 STM8L101x3 Electrical parameters

3

Output driving current

Subject to general operating conditions for Vpp and Tp unless otherwise specified.

Table 27. Output driving current (High sink ports)

TIIO Symbol Parameter Conditions Min Max | Unit
ype
lIO =+2 mA,
Vpp = 3.0V - 0.45 \
VoL (1) | Output low level voltage for an I/O pin {|/O =_+21 rg,\A/ ) 045 Vv
pp = 1
lio=+10 mA,
° _ - 1.2 \Y
_(gu Vpp=3.0V
S lIO =-2 mA,
n VDD = 30 vV VDD-0.45 - V
Von @ | Output high level voltage for an 1/0 pin ho =:1 mA, Vpp-0.45| - v
Vpp=1.8V
lio=-10 mA,
Vpp = 3.0V Vpp-1.2 - \Y

1. The |, current sunk must always respect the absolute maximum rating specified in Table 14 and the sum
of I, (I/O ports and control pins) must not exceed lygg.

2. The |, current sourced must always respect the absolute maximum rating specified in Table 14 and the
sum o? lio (I/O ports and control pins) must not exceed lypp.

Table 28. Output driving current (true open drain ports)

Vo Symbol Parameter Conditions Min Max | Unit
Type

< o =+3mA, ; 045 | Vv

_‘5 1) . VDD =3.0V

c VOL( Output low level voltage for an I/O pin

8 ho=+1mA, - 045 | V

O VDD =18V

The I|g current sunk must always respect the absolute maximum rating specified in Table 14 and the sum
of o (l ?/O ports and control pins) must not exceed lygs.

Table 29. Output driving current (PAO with high sink LED driver capability)

Vo Symbol Parameter Conditions Min Max | Unit
Type
x VoL (1 Output low level voltage for an I/O pin {'/O =:r2200n2/A, - 0.9 \%
DD~ 4-

The | current sunk must always respect the absolute maximum rating specified in Table 14 and the sum
of lig (I ?/O ports and control pins) must not exceed lygs.

DoclD15275 Rev 15 51/88




Electrical parameters STM8L101x1 STM8L101x2 STM8L101x3

Figure 31. Typical NRST pull-up current |, vs. Vpp
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The reset network shown in Figure 32 protects the device against parasitic resets. The user
must ensure that the level on the NRST pin can go below the V| max. level specified in
Table 30. Otherwise the reset is not taken into account internally. For power consumption-
sensitive applications, the capacity of the external reset capacitor can be reduced to limit the
charge/discharge current. If the NRST signal is used to reset the external circuitry, the user
must pay attention to the charge/discharge time of the external capacitor to meet the reset
timing conditions of the external devices. The minimum recommended capacity is 10 nF.

Figure 32. Recommended NRST pin configuration

EXTERNAL RSTIN Fi INTERNAL RESET
RESET ilter
CIRCUIT
STM8L

‘Lo.mF
L

MS32619V1

1. Correct device reset during power on sequence is guaranteed when typpjmay is respected.

2. External reset circuit is recommended to ensure correct device reset during power down, when Vppg <
Vop < Vppjmin]-

3
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Electrical parameters

3

Electromagnetic interference (EMI)

Based on a simple application running on the product (toggling 2 LEDs through the 1/O
ports), the product is monitored in terms of emission. This emission test is in line with the
norm SAE J 1752/3 which specifies the board and the loading of each pin.

Table 35. EMI data (1)

. Max vs.
Symbol Parameter Conditions fr Monr:torid nd Unit
equency ba 16 MHz
VDD= 3.6 V, 0.1 MHz to 30 MHz -3
Ta=+25°C, 30 MHz to 130 MHz -6 dBpv
Semi Peak level LQFP32
IEC61967-2 SAE EMI Level 1 -

1. Not tested in production.

Absolute maximum ratings (electrical sensitivity)

Based on two different tests (ESD and LU) 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.

Electrostatic discharge (ESD)

Electrostatic 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 36. ESD absolute maximum ratings

Symbol Ratings Conditions MaX|mL(11r)n Unit
value
Electrostatic discharge voltage
VESD(HBM) (human body model) 2000
Tpo=+25°C \Y

Vv Electrostatic discharge voltage 500

ESD(CDM) | (charge device model)

1. Data based on characterization results, not tested in production.
DocID15275 Rev 15 61/88
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Electrical parameters

3

Table 38. Thermal characteristics(!

Symbol Parameter Value Unit
Igir;nglzriaiiita?n;eniunction-ambient 60 °C/W
U;e(;r;s:\lrgszis:tznfz j;r:;tion-ambient 25 °C/W

O Lf;ecggshrezzis_tin;i jrl;rr:tion-ambient 80 °C/W
e e e o 02| ow
igesrgslzrgsistance junction-ambient 110 °C/W

1. Thermal resistances are based on JEDEC JESD51-2 with 4-layer PCB in a natural convection

environment.
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Package information

Table 39. UFQFPN32 - 32-lead ultra thin fine pitch quad flat no-lead package (5 x 5),
package mechanical data

mm inches(!)
Dim.
Min Typ Max Min Typ Max
A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.0500 0 0.0008 0.0020
A3 - 0.152 - - 0.0060 -
0.180 0.230 0.280 0.0071 0.0091 0.0110
D 4.900 5.000 5.100 0.1929 0.1969 0.2008
D2 - 3.500 - - 0.1378 -
E 4.900 5.000 5.100 0.1929 0.1969 0.2008
E2 3.400 3.500 3.600 0.1339 0.1378 0.1417
e - 0.500 - - 0.0197 -
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
ddd 0.080 0.0031
- Number of pins
N 32

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

3

Figure 38. UFQFPN32 recommended footprint
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Dimensions are in millimeters.
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UFQFPN28 package information

Figure 43. UFQFPN28 - 28-lead ultra thin fine pitch quad flat no-lead package outline

(4 x 4 mm)
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Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Figure 45. UFQFPN28 marking example (package top view)

Product identification L 1. D 1| E I:|

Revision code

~

Pin 1 YI W R

indentifier ~

Date code MSv41580V1

1. Parts marked as "ES", "E" or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
Samples to run qualification activity.
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Table 43. TSSOP20 - 20-lead thin shrink small package mechanical data (continued)

mm inches(!)
Dim.
Min Typ Max Min Typ Max
k 0° - 8° 0° - 8°
aaa - - 0.100 - - 0.0039
Number of pins 20
1. Values in inches are converted from mm and rounded to 4 decimal digits.
2. Dimension “D” does not include mold flash, protrusions or gate burrs. Mold flash, protrusions or gate burrs shall not exceed
0.15mm per side.
3.

Dimension “E1” does not include interlead flash or protrusions. Interlead flash or protrusions shall not exceed 0.25mm per
side.

Figure 50. TSSOP20 recommended footprint
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1. Dimensions are in millimeters.
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