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3

Single wire interface module (SWIM) and debug module (DM)

The single wire interface module and debug module permits non-intrusive, real-time in-
circuit debugging and fast memory programming.

SWIM

Single wire interface module for direct access to the debug module and memory
programming. The interface can be activated in all device operation modes. The maximum
data transmission speed is 145 bytes/ms.

Debug module

The non-intrusive debugging module features a performance close to a full-featured
emulator. Beside memory and peripherals, also CPU operation can be monitored in real-
time by means of shadow registers.

e R/W to RAM and peripheral registers in real-time

e R/W access to all resources by stalling the CPU

e  Breakpoints on all program-memory instructions (software breakpoints)
e Two advanced breakpoints, 23 predefined configurations

Interrupt controller

e Nested interrupts with three software priority levels,

e 32 interrupt vectors with hardware priority,

e Up to 27 external interrupts on 6 vectors including TLI,
e Trap and reset interrupts

Flash program and data EEPROM memory

e 8 Kbyte of Flash program single voltage Flash memory,
e 640 byte true data EEPROM,
e  User option byte area.

Write protection (WP)

Write protection of Flash program memory and data EEPROM is provided to avoid
unintentional overwriting of memory that could result from a user software malfunction.

There are two levels of write protection. The first level is known as MASS (memory access
security system). MASS is always enabled and protects the main Flash program memory,
data EEPROM and option bytes.

To perform in-application programming (IAP), this write protection can be removed by
writing a MASS key sequence in a control register. This allows the application to write to
data EEPROM, modify the contents of main program memory or the device option bytes.

A second level of write protection, can be enabled to further protect a specific area of
memory known as UBC (user boot code). Refer to the figure below.

The size of the UBC is programmable through the UBC option byte, in increments of 1 page
(64-byte block) by programming the UBC option byte in ICP mode.
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STM8S103F2 STM8S103F3 STM8S103K3 Pinout and pin description

Figure 4. STM8S103K3 SDIP32 pinout

[TIM2_CH2] ADC_ETR/(HS) PD3 [] 1 1 32[] Pp2 (Hs) [TIM2_CH3]
BEEP/TIM2_CH1/(HS) PD4 [] 2 31[] Pp1 (Hsyswim
UART1_TX(Hs)PD5 [| 3 30 [] PDO (HS)/TIM1_BKIN [CLK_CCO]
UART1_RX/(Hs) PD6 [| 4 29 [] Pc7 (HsysPI_MISO
[TIM1_CH4] TLI(HS) PD7 [| 5 28 [] Pce (HsysPI_MosI
NRsT [ 6 27 [] Pcs (HsySPI_SCK
oscinpat [ 7 26 [] PC4(HS)TIM1_CH4/CLK_CCO
oscouTPA2 [] 8 25[] PC3 (HS)TIM1_CH3
vss []9 24 ] Pc2(HS)TIM1_CH2
veap 110 23 [] PC1 (HS)TIM1_CH1/UART1_CK
vop [] 11 22 [] PE5/SPI_NSS
[SPI_NSS] TIM2_CH3/(HS) PA3 [| 12 21 [] PBO (HS)TIM1_CHIN/AINO
Pr4 113 20 [] PB1 (HS)TIM1_CH2N/AINA
pe7 [] 14 19 [] PB2 (HS)TIM1_CH3N/AIN2
pes [] 15 18 [] PB3 (HS)TIM1_ETR/AIN3
12c_spA/(T)PB5 [] 16 17 [] PB4 (Tyi2c_scL
MSv36416V1
1. (HS) high sink capability.
2. (T) True open drain (P-buffer and protection diode to Vpp not implemented).
[ ] alternate function remapping option (if the same alternate function is shown twice, it indicates an
exclusive choice not a duplication of the function).
Table 5. STM8S103K3 pin descriptions
N Input Output . % §
o R c oo
8 | & = 5 5 5 Sg835
£ |5 | pinname | & | @ 2% |3 s 55 23 c
5|3 FlEl2|/8|5 % ala| 25 £3 gt
=~ = a | ® o S oA TI
“ g 8| | E|lc|@|%|%| SE 3 < EES
<] = € | 2 == ‘@ g =
4 g1 T o <
6 1 NRST /o | - X - - - - - Reset -
PA1/ Resonator/
7 2 OSCIN® 10| X X X - 101]| X X Port A1 crystal in -
PA2/ Resonator/
8 3 0SCOUT 10| X X X - 101]| X X Port A2 crystal out -
9 4 VSS S - - - - - - - Digital ground -
10 5 VCAP S - - - - - - 1.8 V regulator capacitor -
11 6 VDD S - - - - - - - Digital power supply -
PA3/ Timer 2 SPI master/
12 7 | TIM2_CH3 | I/O| X X X |HS| 03| X X Port A3 channel 3 slave select
[SPI_NSS] [AFR1]
13 8 PF4 /10| X X - - 101]| X X Port F4 - -
9 PB7 /10| X X X - Oo1| X X Port B7 - -

E*I =
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STM8S103F2 STM8S103F3 STM8S103K3

Memory and register map

Table 8. General hardware register map (continued)

Address Block Register label Register name Reset status

0x00 5208 to 0x00 520F Reserved area (8 byte)
0x00 5210 12C_CR1 I12C control register 1 0x00
0x00 5211 12C_CR2 12C control register 2 0x00
0x00 5212 12C_FREQR I2C frequency register 0x00
0x00 5213 12C_OARL 12C Own address register low 0x00
0x00 5214 12C_OARH 12C Own aﬂgﬁss register 0x00
0x00 5215 Reserved
0x00 5216 12C_DR I12C data register 0x00
0x00 5217 12C 12C_SR1 I12C status register 1 0x00
0x00 5218 12C_SR2 I12C status register 2 0x00
0x00 5219 12C_SR3 I12C status register 3 0x0X
0x00 521A I2C_ITR 12C interrupt control register 0x00
0x00 521B 12C_CCRL I12C Clock control register low 0x00
0x00 521C I2C_CCRH I2C Clock control register high 0x00
0x00 521D I2C_TRISER I2C TRISE register 0x02
0x00 521E I2C_PECR 12C paCKféggt"errCheC"ing 0x00

0x00 521F to 0x00 522F Reserved area (17 byte)
0x00 5230 UART1_SR UART1 status register 0xCO
0x00 5231 UART1_DR UART1 data register 0xXX
0x00 5232 UART1_BRR1 UART1 baud rate register 1 0x00
0x00 5233 UART1_BRR2 UART1 baud rate register 2 0x00
0x00 5234 UART1_CR1 UART1 control register 1 0x00
0x00 5235 UART1 UART1_CR2 UART1 control register 2 0x00
0x00 5236 UART1_CR3 UART1 control register 3 0x00
0x00 5237 UART1_CR4 UART1 control register 4 0x00
0x00 5238 UART1_CR5 UART1 control register 5 0x00
0x00 5239 UART1_GTR UART1 guard time register 0x00
0x00 523A UART1_PSCR UART1 prescaler register 0x00

0x00 523B to 0x00 523F Reserved area (21 byte)
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Interrupt vector mapping

STM8S103F2 STM8S103F3 STM8S103K3

Table 10. Interrupt mapping (continued)

s Wakeup from Wakeup from
IRQ no. Source block Description halt mode active-halt mode Vector address
21 Reserved - - - 0x00 805C
ADC1 end of
22 ADC1 conversion/ analog - - 0x00 8060
watchdog interrupt
23 TIM4 TiM4 update/ - - 0x00 8064
overflow
24 Flash EOP/WR_PG_DIS - - 0x00 8068
Reserved 0x00 806C to
0x00 807C

1. Except PA1.

44/121
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STM8S103F2 STM8S103F3 STM8S103K3 Option byte

8.1

3

Table 12. Option byte description (continued)

Option byte no.

Description

OPT4

EXTCLK: External clock selection
0: External crystal connected to OSCIN/OSCOUT
1: External clock signal on OSCIN

CKAWUSEL.: Auto wake-up unit/clock
0: LSI clock source selected for AWU
1: HSE clock with prescaler selected as clock source for AWU

PRSC[1:0] AWU clock prescaler
0x: 16 MHz to 128 kHz prescaler
10: 8 MHz to 128 kHz prescaler
11: 4 MHz to 128 kHz prescaler

OPT5

HSECNT[7:0]: HSE crystal oscillator stabilization time
0x00: 2048 HSE cycles

0xB4: 128 HSE cycles

0xD2: 8 HSE cycles

OxE1: 0.5 HSE cycles

Alternate function remapping bits

Table 13. STM8S103K3 alternate function remapping bits for 32-pin devices

Option byte no.

Descriptionm

OPT2

AFR?7 Alternate function remapping option 7
Reserved.

AFRG6 Alternate function remapping option 6
0: AFR6 remapping option inactive: Default alternate function.®
1: Port D7 alternate function = TIM1_CH4.

AFRS5 Alternate function remapping option 5
0: AFR5 remapping option inactive: Default alternate function.(@)
1: Port DO alternate function = CLK_CCO.

AFR[4:2] Alternate function remapping options 4:2
Reserved.

AFR1 Alternate function remapping option 1
0: AFR1 remapping option inactive: Default alternate functions.®

1: Port A3 alternate function = SPI_NSS; port D2 alternate function =
TIM2_CH3.

AFRO Alternate function remapping option 0
Reserved.

1. Do not use more than one remapping option in the same port. It is forbidden to enable both AFR1 and

AFRO.

2. Refer to pinout description.
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STM8S103F2 STM8S103F3 STM8S103K3 Electrical characteristics

Total current consumption in wait mode

Table 23. Total current consumption in wait mode at Vpp =5V

Symbol | Parameter Conditions Typ Max(? Unit
HSE crystal osc. (16 MHz) 1.6 -
HSE user ext. clock
fepu = fuasTeR = 16 MHZ (16 MHz) 1.1 1.3
Supply HSI RC osc. (16 MHz) 0.89 1.1
| current in mA
POIWED | st mode | fcPu = fuasTer /128 = 125 kHz | HSI RC osc. (16 MHz) 0.7 0.88
fopu = fuasTeR /5128 = 2
HSI RC osc. (16 MHz/8)@) | 0.4 0.57
15.625 kHz SIRC osc. ( 2/8) ° 5
fepu = fmasTER = 128 kKHZ LS| RC osc. (128 kHz) 0.4 0.54

1. Guaranteed by characterization results.

2. Default clock configuration measured with all peripherals off.

Table 24. Total current consumption in wait mode at Vpp =3.3V

Symbol | Parameter Conditions Typ Max(! Unit
HSE crystal osc. (16 MHz) | 1.1 -
HSE user ext. clock
fcpu = fMASTER =16 MHz (16 MHZ) 1.1 1.3
Supply HSI RC osc. (16 MHz) 0.89 1.1
| current in mA
POWED | it mode | TcPU = fuasTer /128 = 125 kHz | HSI RC osc. (16 MHz) 0.7 0.88
fopu = fuasTeR /5128 = @)
15.625 kHz HSI RC osc. (16 MHz/8) 0.45 0.57
fepu = fwasTer = 128 kHz LSI RC osc. (128 kHz) 0.4 0.54

1. Guaranteed by characterization results.

2. Default clock configuration measured with all peripherals off.

3
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Electrical characteristics
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Total current consumption in active halt mode

Table 25. Total current consumption in active halt mode at Vpp =5V

Conditions
Symbol | Parameter Main Typ Max at | Max at Unit
voltage och) oc()
regula%or Flash mode(® Clock source 85°C'" |85°C
(MVR)®@
. HSE crystal osc.
Operating mode (16 MHz) 1030 - -
Operating mode | LSI RC osc. (128 kHz) 200 260 300
Supply On Power down HSE crystal osc. 970 ) )
| current in mode (16 MHz) uA
DD(AH) | active halt
ode Power down LSIRC osc. (128 kHz) | 150 | 200 | 230
Operating mode | LSI RC osc. (128 kHz) 66 85 110
Off
Power down LSI RC osc. (128 kHz) | 10 20 40
mode
1. Guaranteed by characterization results.
2. Configured by the REGAH bit in the CLK_ICKR register.
3. Configured by the AHALT bit in the FLASH_CR1 register.
Table 26. Total current consumption in active halt mode at Vpp =3.3 V
Conditions
Symbol | Parameter Main Typ Max at | Max at Unit
voltage oc(M oc(1)
regula%cor Flash mode® Clock source 85°C'7|85°C
(MVR)®@
. HSE crystal osc.
Operating mode (16 MHz) 550 - -
Operating mode | LSI RC osc. (128 kHz) 200 260 290
Supply On Power down HSE crystal osc. 970 ) )
| current in mode (16 MHz) uA
DD(AH) | active halt
ode power down LSIRC osc. (128 kHz) | 150 | 200 | 230
Operating mode | LSI RC osc. (128 kHz) 66 80 105
Off
Power down LSI RC osc. (128 kHz) | 10 18 35
mode

1. Guaranteed by characterization results.
2. Configured by the REGAH bit in the CLK_ICKR register.

3. Configured by the AHALT bit in the FLASH_CR1 register.

58/121
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Electrical characteristics STM8S103F2 STM8S103F3 STM8S103K3

2. Measured from interrupt event to interrupt vector fetch
3. twuwri) = 2 X Yfmaster + 67 x 1/fcpy
4. Configured by the REGAH bit in the CLK_ICKR register.
5. Configured by the AHALT bit in the FLASH_CR1 register.
6. Plus 1 LSI clock depending on synchronization.
Total current consumption and timing in forced reset state
Table 30. Total current consumption and timing in forced reset state
Symbol Parameter Conditions Typ Max(1 Unit
| Supply current in reset Vop =5V 400 - UA
DD(R 2
® | state® Vpp =33V 300 -
Reset pin release to

'RESETBL | yector fetch i i 150 HS

1. Guaranteed by design.

2. Characterized with all I/Os tied to Vgg.

Current consumption of on-chip peripherals

Subject to general operating conditions for Vpp and Ty.

HSI internal RC/prU= fMASTER =16 MHZ, VDD =5V

Table 31. Peripheral current consumption
Symbol Parameter Typ Unit
Ipperimey | TIM1 supply current(!) 210
Ipperimz) | TIM2 supply current(!) 130
IDD(T|M4) TIM4 SUpp'y Current(1) 50
IppuarT1) | UART1 supply current 2) 120
MA
Ipp(spl) SPI supply current ?) 45
Ibpgzc) 12C supply current(@) 65
Ippapc1y | ADC1 supply current when converting® 1000

1. Data based on a differential Ipp measurement between reset configuration and timer counter running at
16 MHz. No IC/OC programmed (no I/O pads toggling). Not tested in production.

2. Data based on a differential IDD measurement between the on-chip peripheral when kept under reset and
not clocked and the on-chip peripheral when clocked and not kept under reset. No 1/O pads toggling. Not
tested in production.

3. Data based on a differential IDD measurement between reset configuration and continuous A/D
conversions. Not tested in production.

Current consumption curves

The following figures show typical current consumption measured with code executing in

RAM.
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Electrical characteristics

Figure 12. Typ Ipprun) VS- Vpp HSE user external clock, fcpy = 16 MHz
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Figure 13. Typ Ipprun) VS- fcpu HSE user external clock, Vpp =5V
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Electrical characteristics STM8S103F2 STM8S103F3 STM8S103K3

10.3.3 External clock sources and timing characteristics

HSE user external clock

Subject to general operating conditions for Vpp and Ty.

Table 32. HSE user external clock characteristics

Symbol Parameter Conditions Min Max Unit

User external clock
fHsE_ext | source frequency ) 0 16 MHz

Vigen™ OSCIN input pin high ) 0.7xVpp | Vpp * 0.3V

level voltage .
1) OSCIN input pin low i
VHsEL level voltage Vss 0.3x Vpp
OSCIN input leakage
LEAK HSE | current P ° Vss < Vin<Vbp -1 +1 HA

1. Guaranteed by characterization results.

Figure 18. HSE external clock source
VHSEH - 'T —|_
VHSEL f---
fHSE
External clock

source OSCIN
Jururo STM8

MS36489V2

3
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Electrical characteristics STM8S103F2 STM8S103F3 STM8S103K3

Figure 19. HSE oscillator circuit diagram

Rm
fuse to core >
L CoT Rr
Cu
Cm — OSCIN
{ } Py {:}—1 gm L g
Resonator
Consumption
1 control
[_]Resonator —
|| : r
‘ [ LT
c OSsScouT
L2
STM8

MS36490V3

HSE oscillator critical g,,, equation
2
Imerit = (2x IIx fHSE)2 x R,(2Co+C)

R: Notional resistance (see crystal specification)
L: Notional inductance (see crystal specification)
C.: Notional capacitance (see crystal specification)
Co: Shunt capacitance (see crystal specification)
C. 1= C|» = C: Grounded external capacitance

Im ” Imerit

3
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Low speed internal RC oscillator (LSI)

Subject to general operating conditions for Vpp and Ty.

Table 35. LSI oscillator characteristics

Symbol Parameter Conditions Min Typ Max Unit
fLsi Frequency - 110 128 150 kHz
tsu(Lsi) LSI oscillator wakeup time - - - 7 us
IDD(LSI) | LSI oscillator power consumption - - 5 - MA

Figure 21. Typical LSI frequency variation vs Vpp@ 4 temperatures

e QOO Tl Y

500%
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Package information STM8S103F2 STM8S103F3 STM8S103K3

Table 52. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package mechanical data

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 0.300 0.370 0.450 0.0118 0.0146 0.0177

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 - 5.600 - - 0.2205 -

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 - 5.600 - - 0.2205 -

e - 0.800 - - 0.0315 -

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 - - 0.100 - - 0.0039

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

Figure 46. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package recommended
footprint
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1. Dimensions are expressed in millimeters.
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Device marking

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

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.

Figure 50. UFQFPN32 marking example (package top view)

Product )
identification” ' T—
—— 6S5103K3
Date code
Y Ww / Revision code
]
Standard ST logo ——1 R
Dot (pin 1)
MS37484V1

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 54. UFQFPN20 - 20-lead, 3x3 mm, 0.5 mm pitch, ultra thin fine pitch quad flat
package mechanical data (continued)

mm inches(?
Dim.
Min Typ Max Min Typ Max
L3 - 0.375 - - 0.0148 -
L4 - 0.200 - - 0.0079 -
L5 - 0.150 - - 0.0059 -
b 0.180 0.250 0.300 0.0071 0.0098 0.0118
e - 0.500 - - 0.0197 -
ddd - - 0.050 - - 0.0020

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

Section 11.7: UFQFPN recommended footprint shows the recommended footprints for
UFQFPN with and without on-board emulation.

Figure 52. UFQFPN20 - 20-lead, 3x3 mm, 0.5 mm pitch, ultra thin fine pitch quad flat
package recommended footprint
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1. Dimensions are expressed in millimeters.
Device marking

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

Other optional marking or inset/upset marks, which identify the parts throughout supply
chain operations, are not indicated below.
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12.2

3

Selecting the product temperature range

When ordering the microcontroller, the temperature range is specified in the order code (see
Section 13: Ordering information).

The following example shows how to calculate the temperature range needed for a given
application.
Assuming the following application conditions:
Maximum ambient temperature Tp5= 75°C (measured according to JESD51-2),
IDDmax = 8 MA, Vpp =5V, maximum 20 I/Os used at the same time in output at low
level with
lop =8 mA, Vg =04V
PiNTmax = 8 MA x 5 V=400 mW
Plomax =20 x 8 mA x 0.4V =64 mW
This gives: PiyTmax = 400 mW and Pgmax 64 mW:
Pbmax =400 mW + 64 mW
Thus: Ppmax = 464 mW.
Using the values obtained in Table 58: Thermal characteristics on page 106 T j,ax iS
calculated as follows:
For LQFP32 60 °C/W
Tjmax = 75 °C + (60 °C/W x 464 mW) =75 °C +27.8 °C = 102.8 °C
This is within the range of the suffix 6 version parts (-40 < T; < 105 °C).

Parts must be ordered at least with the temperature range suffix 6.
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14.1

1411

3

STMS8 development tools

Development tools for the STM8 microcontrollers include the full-featured STice emulation
system supported by a complete software tool package including C compiler, assembler and
integrated development environment with high-level language debugger. In addition, the
STMB8 is to be supported by a complete range of tools including starter kits, evaluation
boards and a low-cost in-circuit debugger/programmer.

Emulation and in-circuit debugging tools

The STice emulation system offers a complete range of emulation and in-circuit debugging
features on a platform that is designed for versatility and cost-effectiveness. In addition,
STMB8 application development is supported by a low-cost in-circuit debugger/programmer.

The STice is the fourth generation of full featured emulators from STMicroelectronics. It
offers new advanced debugging capabilities including profiling and coverage to help detect
and eliminate bottlenecks in application execution and dead code when fine tuning an
application.

In addition, STice offers in-circuit debugging and programming of STM8 microcontrollers via
the STMB8 single wire interface module (SWIM), which allows non-intrusive debugging of an
application while it runs on the target microcontroller.

For improved cost effectiveness, STice is based on a modular design that allows you to
order exactly what you need to meet your development requirements and to adapt your
emulation system to support existing and future ST microcontrollers.

STice key features

e  Occurrence and time profiling and code coverage (new features),

e Advanced breakpoints with up to 4 levels of conditions,

e Data breakpoints,

e Program and data trace recording up to 128 KB records,

e  Read/write on the fly of memory during emulation,

e In-circuit debugging/programming via SWIM protocol,

e  8-bit probe analyzer,

e 1input and 2 output triggers,

e Power supply follower managing application voltages between 1.62t0 5.5V,

e Modularity that allows you to specify the components you need to meet your
development requirements and adapt to future requirements.

e  Supported by free software tools that include integrated development environment
(IDE), programming software interface and assembler for STMS.
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