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Memories

The low-density STM8L151x2/3 devices have the following main features:
e Upto 1 Kbyte of RAM
e  The non-volatile memory is divided into three arrays:
—  Up to 8 Kbyte of low-density embedded Flash program memory
— 256 byte of data EEPROM
—  Option bytes.
The EEPROM embeds the error correction code (ECC) feature.

The option byte protects part of the Flash program memory from write and readout piracy.

DMA

A 4-channel direct memory access controller (DMA1) offers a memory-to-memory and
peripherals-from/to-memory transfer capability. The 4 channels are shared between the
following IPs with DMA capability: ADC1, 12C1, SPI1, USART1, the three Timers.

Analog-to-digital converter

e 12-bit analog-to-digital converter (ADC1) with 25 channels (including 1 fast channel),
temperature sensor and internal reference voltage

e  Conversion time down to 1 s with fgygc k= 16 MHz

e  Programmable resolution

e  Programmable sampling time

e Single and continuous mode of conversion

e  Scan capability: automatic conversion performed on a selected group of analog inputs
e Analog watchdog

e  Triggered by timer

ADC1 can be served by DMAL.

Ultra-low-power comparators

The low-density STM8L151x2/3 embed two comparators (COMP1 and COMP2) sharing the
same current bias and voltage reference. The voltage reference can be internal or external
(coming from an 1/O).

e  One comparator with fixed threshold (COMP1).

e  One comparator rail to rail with fast or slow mode (COMP2). The threshold can be one
of the following:

— External /O
— Internal reference voltage or internal reference voltage sub multiple (1/4, 1/2, 3/4)

The two comparators can be used together to offer a window function. They can wake up
from Halt mode.

DocID018780 Rev 8 ‘Yl
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16-bit general purpose timers

e  16-bit autoreload (AR) up/down-counter

e  7-bit prescaler adjustable to fixed power of 2 ratios (1...128)

e 2individually configurable capture/compare channels

e PWM mode

e Interrupt capability on various events (capture, compare, overflow, break, trigger)

e  Synchronization with other timers or external signals (external clock, reset, trigger and

enable)
8-bit basic timer

The 8-bit timer consists of an 8-bit up auto-reload counter driven by a programmable
prescaler. It can be used for timebase generation with interrupt generation on timer
overflow.

Watchdog timers

The watchdog system is based on two independent timers providing maximum security to
the applications.

Window watchdog timer

The window watchdog (WWDG) is used to detect the occurrence of a software fault, usually
generated by external interferences or by unexpected logical conditions, which cause the
application program to abandon its normal sequence.

Independent watchdog timer

The independent watchdog peripheral (IWDG) can be used to resolve processor
malfunctions due to hardware or software failures.

It is clocked by the internal LSI RC clock source, and thus stays active even in case of a
CPU clock failure.

Beeper

The beeper function outputs a signal on the BEEP pin for sound generation. The signal is in
the range of 1, 2 or 4 kHz.

3
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Figure 5. STM8L151Gx UFQFPN28 package pinout
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Figure 6. STM8L151Fx UFQFPN20 package pinout
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Figure 7. STM8L151Fx TSSOP20 package pinout
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Memory and register map

Table 8. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 5055
to Reserved area (27 byte)
0x00 506F
0x00 5070 DMA1_GCSR DMAL1 global configuration & status register OxFC
0x00 5071 DMA1_GIR1 DMAL1 global interrupt register 1 0x00
0x00 5072
to Reserved area (3 byte)
0x00 5074
0x00 5075 DMA1_COCR DMAL1 channel 0 configuration register 0x00
0x00 5076 DMA1_COSPR DMA1 channel 0 status & priority register 0x00
000 5077 DMAL CONDTR DMAL number of data to transfer register 0X00
- (channel 0)
0X00 5078 DMA1 COPARH DMAZ1 peripheral address high register 0x52
- (channel 0)
0x00 5079 DMAL COPARL DMAL peripheral address low register 0X00
- (channel 0)
0x00 507A Reserved area (1 byte)
DMAL DMAL memory 0 address high register
0x00 507B DMA1_COMOARH y 'gh reg 0x00
- (channel 0)
0X00 507C DMA1 COMOARL DMA1 memory 0 address low register 0x00
- (channel 0)
0x00 507D
to Reserved area (2 byte)
0x00 507E
0x00 507F DMA1_CI1CR DMAL channel 1 configuration register 0x00
0x00 5080 DMA1_C1SPR DMA1 channel 1 status & priority register 0x00
000 5081 DMAL CINDTR DMA1 number of data to transfer register 0X00
- (channel 1)
0x00 5082 DMA1 C1PARH DMAL1 peripheral address high register OX52
- (channel 1)
0X00 5083 DMA1 C1PARL DMAL peripheral address low register 0X00
- (channel 1)
1S7 DocID018780 Rev 8 35/122
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Table 12. Option byte description

Option
byte Option description
No.
ROP[7:0] Memory readout protection (ROP)
OPTO OxAA: Disable readout protection (write access via SWIM protocol)
Refer to Readout protection section in the STM8L15x and STM8L16x reference manual (RM0031).
UBCJ[7:0] Size of the user boot code area
0x00: UBC is not protected.
0x01: Page 0 is write protected.
OPT1 0x02: Page 0 and 1 reserved for the UBC and write protected. It covers only the interrupt vectors.
0x03: Page 0 to 2 reserved for UBC and write protected.
0x7F to OXFF - All 128 pages reserved for UBC and write protected.
The protection of the memory area not protected by the UBC is enabled through the MASS keys.
Refer to User boot code section in the STM8L15x and STM8L16x reference manual (RM0031).
OPT2 |Reserved
IWDG_HW: Independent watchdog
0: Independent watchdog activated by software
1: Independent watchdog activated by hardware
IWDG_HALT: Independent window watchdog off on Halt/Active-halt
0: Independent watchdog continues running in Halt/Active-halt mode
1: Independent watchdog stopped in Halt/Active-halt mode
OPT3
WWDG_HW: Window watchdog
0: Window watchdog activated by software
1: Window watchdog activated by hardware
WWDG_HALT: Window window watchdog reset on Halt/Active-halt
0: Window watchdog stopped in Halt mode
1: Window watchdog generates a reset when MCU enters Halt mode
HSECNT: Number of HSE oscillator stabilization clock cycles
0x00 - 1 clock cycle
0x01 - 16 clock cycles
0x10 - 512 clock cycles
0x11 - 4096 clock cycles
OPT4 | LSECNT: Number of LSE oscillator stabilization clock cycles

0x00 - 1 clock cycle
0x01 - 16 clock cycles
0x10 - 512 clock cycles
0x11 - 4096 clock cycles
Refer to Table 31: LSE oscillator characteristics on page 74.

51/122
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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 T, = T max (given by

the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
is 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 (mean£3X).

Typical values

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

Typical ADC1 accuracy values are determined by characterization of a batch of samples
from a standard diffusion lot over the full temperature range, where 95% of the devices have
an error less than or equal to the value indicated (mean+2%).

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

STM8AL PIN

50 pF ____

MSv37774V1
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Electrical parameters

Table 19. Total current consumption in Run mode

Para Max
Symbol | " Conditions® Typ Unit
55°C| 85°C [105°C®|125°c®
fcpu=125kHz | 0.39 | 0.47 | 049 | 052 0.55
fepy = 1 MHz 0.48 | 0.56 | 0.58 0.61 0.65
HSI RC osc.
@ |fcPu=4MHz | 075|084 | 086 | 091 0.99
(16 MHz)
fcpu=8MHz | 1.10 | 1.20 | 1.25 1.31 1.40
Al fcpu=16MHz | 1.85 | 1.93 | 2.120 | 2,290 | 2360
peripherals
OFF fcpu =125kHz | 0.05 | 0.06 | 0.09 | 0.11 0.12
Supply codé
current f =1MH
IDDRUN) in run executed HSE external | “PY z 018 1019 020 0.22 0.23 mA
mode@ 1o RAM: | clock fcpu=4MHz | 055 | 062 | 064 | 071 | 077
pp from o i=fer)®
165V to (fepu=ihse) fecpu=8MHz | 099 |1.20 | 1.21 | 122 | 124
36V fepu = 16 MHz | 1.90 | 2.22 | 2.23®) | 2.246) | 2.286)
LSI RC osc.
f =f
(typ. 38 kH2) cpu =TILg 0.040|0.045| 0.046 | 0.048 0.050
LSE external
clock fepu = fise 0.035|0.040(0.048®)| 0.050 | 0.062
(32.768 kHz)
fcpu=125kHz | 0.43 | 055 | 056 | 0.58 0.62
fcpu=1MHz | 060 | 0.77 | 0.80 | 0.82 0.87
HSIRC
@ fepy = 4 MHz 1.11 | 1.34 | 1.37 1.39 1.43
osc.
fcou=8MHz | 1.90 | 220 | 223 | 2.31 2.40
peripherals fcpu=125kHz | 0.30 | 0.36 | 0.39 0.44 0.47
Supply |OFF, code
| current |executed HSE external |fcpy = 1 MHz 0.40 | 0.50 | 0.52 0.55 0.56 A
DD(RUN) |in Run  |from Flash, |clock m
mode Vo from | (fepu=Thse) fcou=4MHz | 1.15 | 1.31| 1.40 | 1.45 1.48
165Vto | fcpru=8MHz | 2,17 | 2.33 | 2.44 2.56 2.77
3.6V
fepy = 16 MHz 4.0 | 446 | 4.52 4.59 4.77
LSIRC osc. |fcpu =fig 0.110 {0.123| 0.130 0.140 0.150
LSE ext.
clock _
(32.768 fopu = fLse 0.100(0.101| 0.104 | 0.119 | 0.122
kHz)®)
1. All peripherals OFF, Vpp from 1.65 V to 3.6 V, HSI internal RC osc., fcpy=fsysciLk
2. For devices with suffix 3
3. CPU executing typical data processing
Kys DoclD018780 Rev 8 60/122
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Electrical parameters

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

Table 25. Total current consumption and timing in Halt mode at Vpp = 1.65t0 3.6 V

Symbol Parameter Condition®® Typ Max Unit
T, =-40 °Cto 25 °C 350 1400
. Tpo=55°C 580 2000
Supply current in Halt mode nA
IDD(Halty (Ultra-low-power ULP bit=1in |Ta=85°C 1160 28000
the PWR_CSR2 ist
_ regis er) TA =105 °C 2560 6700(3)
Tpo=125°C 4.4 13®3) HA
Supply current during wakeup
IDD(WUHan) time from Halt mode (using - 2.4 - mA
HSI)
Wakeup time from Halt to Run
@) -
tWu_Hsl(Halt) mode (using HSI) 4T ! HS
)5) Wakeup time from Halt mode i i
twu_Lsi(Halt to Run mode (using LSI) 150 HS
1. Tp=-40to 125 °C, no floating I/O, unless otherwise specified.
2. T >85 °Cis valid only for devices with suffix 3 temperature range.
3. Tested in production.
4. ULP=0 or ULP=1 and FWU=1 in the PWR_CSR2 register.
5. Wakeup time until start of interrupt vector fetch.
The first word of interrupt routine is fetched 4 CPU cycles after ty.
1S7 DocID018780 Rev 8 70/122
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Figure 19. Typical LSI frequency vs. Vpp
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Electrical parameters

9.3.5 Memory characteristics
Ta = -40 to 125 °C unless otherwise specified.
Table 34. RAM and hardware registers
Symbol Parameter Conditions Min Typ Max Unit
VeMm Data retention mode () Halt mode (or Reset) | 1.65 - - \Y,
1. Minimum supply voltage without losing data stored in RAM (in Halt mode or under Reset) or in hardware
registers (only in Halt mode). Guaranteed by characterization, not tested in production.
Flash memory
Table 35. Flash program and data EEPROM memory
. . Max .
Symbol Parameter Conditions Min | Typ | (1) Unit
Operating voltage _ i
Voo (all modes, read/write/erase) fsyscLk = 16 MHz 1.65 3.6 v
Programming time for 1 or 64 bytes (block)
. - - 6 - ms
erase/write cycles (on programmed byte)
t
prog Programming time for 1 to 64 bytes (block)
. - - 3 - ms
write cycles (on erased byte)
Tp=+25°C, Vpp=3.0V - 0.7 -
lprog | Programming/ erasing consumption mA
Tp=+25°C,Vpp =18V - 0.7 -
Data retention (program memory) after 10000
erase/write cycles at Ty=—-40to +85 °C Trer=185°C 30M - -
(3 and 6 suffix)
Data retention (program memory) after 10000
erase/write cycles at Tpy=—40to +125 °C Trer=+125°C 5(1) - -
(3 suffix)
treT years
Data retention (data memory) after 300000
erase/write cycles at Tp= —40 to +85 °C TreT=185°C 30 - -
(3 and 6 suffix)
Data retention (data memory) after 300000
erase/write cycles at Tpy=—40to +125 °C Trer=+125°C 5(1) - -
(3 suffix)
Erase/write cycles (program memory) Tpo=—40t0 +85°C 10 - -
(3 and 6 suffix),
Tp=-40to0 +105 °C
New @ A : () kcycles
Erase/write cycles (data memory) (3 suffix) or 30(% - -
Tpo=-40t0 +125 °C
(3 suffix)

1. Data based on characterization results, not tested in production.
2. Conforming to JEDEC JESD22a117

w

addresses a single byte.

4. Data based on characterization performed on the whole data memory.

S74
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Figure 35. SPI1 timing diagram - master mode(®
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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In the following table, data is guaranteed by design, not tested in production.

Table 47. Comparator 2 characteristics

Symbol Parameter Conditions Min | Typ | Max® | Unit
Vppa Analog supply voltage - 1.65 - 3.6 \Y
Ta Temperature range - -40 - 125 °C
VN Comparator 2 input voltage range - 0 - Vopa | V
Fast mode - 15 20
tstart | Comparator startup time
Slow mode - 20 25
<
1'65<\;—7\\//DDA - 1.8 35
tysow | Propagation delay in slow mode®
2.7V<Vppa< ) o5 6 Hs
36V ’
1.65V <Vppa
<27V 0.8 2
td fast Propagation delay in fast mode(®
2.7V<Vppa< ) 12 4
3.6V :
Voftset Comparator offset error - - +4 +20 mV
@ Fast mode - 35 5
lcomp2 | Current consumption MA
Slow mode - 0.5 2

1. Based on characterization, not tested in production.

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 STM8L151x2, STM8L151x3
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Figure 39. Power supply and reference decoupling (Vggg+ not connected to Vppa)

STM8L
VREF+
External I
reference \ § \ L]
:
1
1
1
1
1uF//10nF —— ' VDDA
A
1 uF // 10 nF
VssA/VREF-
I o I ]

ai17031c

Figure 40. Power supply and reference decoupling (Vgrgg+ connected to Vppa)

STM8L
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Electrical parameters STM8L151x2, STM8L151x3

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 53. 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
. Vpp=3.3V, Tpo=+25°C, .
v to be applied through 100 pF on ¢ bb 16 MH A Using HSI aA
EFTB | Vpp and Vgg pins to induce a CPU= Z
functional disturbance conforms to IEC 61000 | Using HSE 2B

Electromagnetic interference (EMI)

Based on a simple application running on the product (toggling 2 LEDs through the I/O
ports), the product is monitored in terms of emission. This emission test is in line with the
norm IEC61967-2 which specifies the board and the loading of each pin.

Table 54. EMI data ()

. Max vs.
Symbol Parameter Conditions freMuoenr:t:orE(zjmd Unit
quency 16 MHz
Vpp =36V, 0.1 MHz to 30 MHz -3
Ta=+25°C, 30 MHz to 130 MHz 9 dBuv
Semi Peak level LQFP48
IEC61967-2 SAE EMI Level 2 -

1. Not tested in production.
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STM8L151x2, STM8L151x3 Package information

Device marking

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

Figure 50. UFQFPN28 marking example (package top view)

Product )
identification [T 151G36

Date code Revision code

Y[ WW R

Dot (pin 1) —_
O

MS37780V1

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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STM8L151x2, STM8L151x3
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Table 61. TSSOP20 — 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch,
package mechanical data (continued)

millimeters inches®
Symbol
Min. Typ. Max. Min. Typ. Max.
k 0° - 8° 0° - 8°
aaa - - 0.100 - - 0.0039

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

Figure 55. TSSOP20 — 20-lead thin shrink small outline, 6.5 x 4.4 mm, 0.65 mm pitch,
package footprint

7.10 4.

40

0.25

0000

6.

0.25
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‘I1i

j

1.35

1000

0.40 0.65

IIIE;
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1.

Dimensions are expressed in millimeters.
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STM8L151x2, STM8L151x3 Package information

Device marking

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

Figure 56. TSSOP20 marking example (package top view)

Standard ST logo |

Product
identification’ ' —

[ 8L151F3P3

Date code | Revision code

Pin 1 identifier —_|
>
vI[wwllrd

MS37781V1

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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