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Product overview

4.5 Clock controller

The clock controller distributes the system clock (fMASTER) coming from different

oscillators to the core and the peripherals. It also manages clock gating for low power

modes and ensures clock robustness.

Features

e Clock prescaler: to get the best compromise between speed and current consumption
the clock frequency to the CPU and peripherals can be adjusted by a programmable
prescaler.

e Safe clock switching: clock sources can be changed safely on the fly in run mode
through a configuration register. The clock signal is not switched until the new clock
source is ready. The design guarantees glitch-free switching.

¢ Clock management: to reduce power consumption, the clock controller can stop the
clock to the core, individual peripherals or memory.

e Master clock sources: four different clock sources can be used to drive the master
clock:

— 1-16 MHz high-speed external crystal (HSE)

— Up to 16 MHz high-speed user-external clock (HSE user-ext)
— 16 MHz high-speed internal RC oscillator (HSI)

— 128 kHz low-speed internal RC (LSI)

e  Startup clock: After reset, the microcontroller restarts by default with an internal 2 MHz
clock (HSI/8). The prescaler ratio and clock source can be changed by the application
program as soon as the code execution starts.

e Clock security system (CSS): This feature can be enabled by software. If an HSE
clock failure occurs, the internal RC (16 MHz/8) is automatically selected by the CSS
and an interrupt can optionally be generated.

e  Configurable main clock output (CCO): This outputs an external clock for use by the
application.

Table 2. Peripheral clock gating bit assignments in CLK_PCKENR1/2 registers
Bit Peripheral Bit Peripheral Bit Peripheral Bit Peripheral
clock clock clock clock
PCKEN17 TIM1 PCKEN13 UART1 PCKEN27 Reserved PCKEN23 ADC
PCKEN16 |Reserved PCKEN12 |Reserved PCKEN26 | Reserved PCKEN22 |AWU
PCKEN15 TIM2 PCKEN1M1 SPI PCKEN25 Reserved PCKEN21 Reserved
PCKEN14 TIM4 PCKEN10 12C PCKEN24 Reserved PCKEN20 Reserved

3
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412 TIM4 - 8-bit basic timer
e  8-bit auto reload, adjustable prescaler ratio to any power of 2 from 1 to 128
e  Clock source: CPU clock
e Interrupt source: 1 x overflow/update
Table 3. TIM timer features
Counter Countin CAPCOM | Complementa Ext Timer
Timer - - Prescaler 9 P i o synchronization/
size (bits) mode channels outputs trigger .
chaining
Any integer
TIM1 16 from 1 to Up/down 4 3 Yes
65536
Any power
TIM2 16 of 2 from 1 Up 3 0 No
to 32768
No
Any power
TIM4 8 of 2 from 1 Up 0 0 No
to 128
413 Analog-to-digital converter (ADC1)
The STM8S103F2/x3 family products contain a 10-bit successive approximation A/D
converter (ADC1) with up to 5 external multiplexed input channels and the following main
features:
e Input voltage range: 0 to VDD
e  Conversion time: 14 clock cycles
e Single and continuous and buffered continuous conversion modes
e Buffer size (n x 10 bits) where n = number of input channels
e  Scan mode for single and continuous conversion of a sequence of channels
e Analog watchdog capability with programmable upper and lower thresholds
e Analog watchdog interrupt
e  External trigger input
e  Trigger from TIM1 TRGO
e End of conversion (EOC) interrupt
414 Communication interfaces

18/121

The following communication interfaces are implemented:

e  UART1: Full feature UART, synchronous mode, SPI master mode, Smartcard mode,
IrDA mode, single wire mode, LIN2.1 master capability

e  SPI: Full and half-duplex, 8 Mbit/s
e |2C: Up to 400 kbit/s

DoclD15441 Rev 14
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4.14.1

4.14.2

3

UART1

Main features

e 1 Mbit/s full duplex SCI

e  SPI emulation

e High precision baud rate generator
e  Smartcard emulation

e IrDA SIR encoder decoder

e LIN master mode

e  Single wire half duplex mode

Asynchronous communication (UART mode)

e  Full duplex communication - NRZ standard format (mark/space)

e  Programmable transmit and receive baud rates up to 1 Mbit/s (fCPU/16) and capable
of following any standard baud rate regardless of the input frequency

e  Separate enable bits for transmitter and receiver
e  Two receiver wakeup modes:
— Address bit (MSB)
— Idle line (interrupt)
e Transmission error detection with interrupt generation
e  Parity control

Synchronous communication

e  Full duplex synchronous transfers

e  SPI master operation

e  8-bit data communication

e  Maximum speed: 1 Mbit/s at 16 MHz (fCPU/16)

LIN master mode

e  Emission: Generates 13-bit synch. break frame
e Reception: Detects 11-bit break frame

SPI

e  Maximum speed: 8 Mbit/s (fMASTER/2) both for master and slave

e  Full duplex synchronous transfers

e  Simplex synchronous transfers on two lines with a possible bidirectional data line
e Master or slave operation - selectable by hardware or software

e CRC calculation

e 1 byte Tx and Rx buffer

e  Slave/master selection input pin

DoclD15441 Rev 14 19/121




Pinout and pin description STM8S103F2 STM8S103F3 STM8S103K3

5.2 STM8S103F2/F3 TSSOP20/SO20/UFQFPN20 pinout and pin
description

5.2.1 STM8S103F2/F3 TSSOP20/S020 pinout

Figure 5. STM8S103F2/F3 TSSOP20/S020 pinout

UART1_CK/TIM2_CH1/BEEP/(HS) PD4 ] 1 @ 20 7 PD3 (HS)/AIN4/TIM2_CH2/ADC_ETR
UART1_TX/AIN5/HS PD5 [ 2 19 1 PD2 (HS)/AIN3 [TIM2_CH3]
UART1_RX/AIN6/HS PD6 [ 3 18 2 PD1 (HS)/SWIM
NRST [ 4 17 [T PC7 (HS)/SPI_MISO [TIM1_CH?2]
OSCIN/PA1 ] 5 16 [ PC6 (HS)/SPI_MOSI [TIM1_CH1]
OSCOUT/PA2 [ 6 15 =1 PC5 (HS)/SPI_SCK [TIM2_CH1]
Vss T 7 14 [ PC4 (HS)ITIM1_CH4/CLK_CCOJ/AIN2 [TIM1_CH2N]
VCAP [ g 13 [ PC3 (HS)/TIM1_CH3 [TLI] [TIM1_CH1N]
Voo [ ¢ 12 1 pB4 (T)/12C_SCL [ADC_ETR]
[SPI_NSS] TIM2_CHB3/(HS) PA3 T 10 11 3 PB5 (T)/12C_SDA [TIM1_BKIN]
MSv36417V1

HS high sink capability.
(T) True open drain (P-buffer and protection diode to VDD not implemented).

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

3
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Table 6. STM8S103F2 and STM8S103F3 pin descriptions

Input Output o c
B o
S| g sE g Sew
@ |2 " e |g S g8 SES
a | & | Pinname | & | @ - 5 = G 5 es5
o 3 Izi £ g_ (] % g [=] o -9 = C % -
21> S g S| s % g CE
w | T o <
PD4/BEEP/ Tc'l:r;rni .
1 [ 18 |TIM2_CH1/|I/O| X | X | X |[HS|O03| X | X Port D4 -
UART1 CK 1/BEEP output/
_ UART1 clock
Analog input 5/
PD5/ AIN5/
2 |19 UART1 _TX O] X | X | X |HS|O3| X | X Port D5 UART1 dgta -
transmit
Analog input 6/
PD6/ AIN6/
3120 UART1 RX /O] X | X | X |HS|O3| X | X Port D6 UART1. data -
_ receive
4 1 NRST /o | - X - - - - - Reset -
PA1/ Resonator/
5 2 OSCIN® o| X | X | X - 101 X | X Port A1 crystal in -
PA2/ Resonator/
6 3 0SCOUT o| X | X | X - 101 X | X Port A2 crystal out -
7 4 VSS S - - - - - - - Digital ground -
8 5 VCAP - - - - - - - 1.8 V regulator capacitor
9 6 VDD S - - - - - - - Digital power supply -
PA3/ TIM2_ Timer 2 SPI master/
10 | 7 | CH3[SPI_ [ I/IO | X X X |HS|O03| X | X Port A3 channel 3 slave select
NSS] [AFR1]
PB5/ 12C_ Timer 1 -
11| 8 |SDA[TIM1_[I/O| X | - | - | X |01 |T®| - Port B5 12C data break input
BKIN] [AFR4]
ADC
129 | PB¥I2C_ 1ol x | - | - | x|o1|T®] - | PortBa 12C clock | ©Xternal
SCL trigger
[AFR4]
Top level
e
13 | 10 | IMLCH3 1 ynl x | x | x |HS| 03| X | X | Portc3 Timer1 -\ fimer 1-
[TLII[TIM1_ channel 3 .
inverted
CH1N]
channel 1
[AFR7]
28/121 DoclD15441 Rev 14 Kys
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Table 8. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 50C3 CLK_CMSR Clock master status register OxE1
0x00 50C4 CLK_SWR Clock master switch register OxE1
0x00 50C5 CLK_SWCR Clock switch control register 0xXX
0x00 50C6 CLK_CKDIVR Clock divider register 0x18
0x00 50C7 CLK_PCKENR1 Pe”phfég'isiff‘; gating OXFF
0x00 50C8 CLK CLK_CSSR Clock security system register 0x00
0x00 50C9 CLK_CCOR Conﬁg“’arzgs"tfr"k control 0x00
0x00 50CA CLK_PCKENR2 Pe”phre;;i's‘;';c; gating OXFF
0x00 50CC CLK_HSITRIMR | 1S!clock Cf‘;igi;atgf” trimming 0x00
0x00 50CD CLK_SWIMCCR SWIM clock control register | ObXXXX XXX0

0x00 50CE to 0x00 50D0 Reserved area (3 byte)
0x00 50D1 WWDG WWDG_CR WWDG control register Ox7F
0x00 50D2 WWDG_WR WWDR window register Ox7F
0x00 50D3 to 00 50DF Reserved area (13 byte)
0x00 50E0 IWDG_KR IWDG key register 0xxX(@)
0x00 50E1 IWDG IWDG_PR IWDG prescaler register 0x00
0x00 50E2 IWDG_RLR IWDG reload register OxFF
0x00 50E3 to 0x00 50EF Reserved area (13 byte)
0x00 50F0 AWU_CSR1 AWU control/status register 1 0x00
0x00 50F 1 AWU AWU_APR AWU asgzgz:‘f;‘;‘i‘;gesca'er 0x3F
0x00 50F2 AWU_TBR AWU ﬁmr‘zt;?:ti rse'e"“on 0x00
0x00 50F3 BEEP BEEP_CSR BEEP control/status register Ox1F
0x00 50F4 to 0x00 50FF Reserved area (12 byte)
0x00 5200 SPI_CR1 SPI control register 1 0x00
0x00 5201 SPI_CR2 SPI control register 2 0x00
0x00 5202 SPI_ICR SPl interrupt control register 0x00
0x00 5203 SPI_SR SPI status register 0x02
0x00 5204 SP! SPI_DR SPI data register 0x00
0x00 5205 SPI_CRCPR SPI CRC polynomial register 0x07
0x00 5206 SPI_RXCRCR SPI Rx CRC register OxFF
0x00 5207 SPI_TXCRCR SPI Tx CRC register OxFF

34/121
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Table 8. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 5250 TIM1_CR1 TIM1 control register 1 0x00
0x00 5251 TIM1_CR2 TIM1 control register 2 0x00
0x00 5252 TIM1_SMCR TIM1 slave mode control 0x00
- register
0x00 5253 TIM1_ETR TIM1 external trigger register 0x00
0x00 5254 TIM1_IER TIM1 interrupt enable register 0x00
0x00 5255 TIM1_SR1 TIM1 status register 1 0x00
0x00 5256 TIM1_SR2 TIM1 status register 2 0x00
0x00 5257 TIM1_EGR TIM1 event generation 0x00
- register
0x00 5258 TIM1_CCMR1 TIM1 capture/compare mode 0x00
register 1
0x00 5259 TIM1_CCMR2 | T'M1 capture/compare mode 0x00
register 2
0x00 525A TIM1_CCMR3 TIM1 capture/compare mode 0x00
- register 3
0x00 5258 TIM1_CCMR4 TIM1 capture/compare mode 0x00
register 4
0x00 525C TIM1_CCER1 | 'M1capture/compare enable 0x00
register 1
TIM1
0x00 525D TIM1 CCER2 TIM1 capture/pompare enable 0x00
- register 2
0x00 525E TIM1_CNTRH TIM1 counter high 0x00
0x00 525F TIM1_CNTRL TIM1 counter low 0x00
0x00 5260 TIM1_PSCRH TIM1 prescaler register high 0x00
0x00 5261 TIM1_PSCRL TIM1 prescaler register low 0x00
0x00 5262 TIM1_ARRH TIM1 auto-reload register high OxFF
0x00 5263 TIM1_ARRL TIM1 auto-reload register low OxFF
0x00 5264 TIM1_RCR TIM1 repetlltlon counter 0x00
register
0x00 5265 TIM1_CCR1H TIM1 capture/compare 0x00
register 1 high
0x00 5266 TIM1_CCRIL TIM1 capture/compare 0x00
- register 1 low
0X00 5267 TIM1_CCR2H TIM1 capture/compare 0x00
register 2 high
0x00 5268 TIM1_CCR2L TIM1 capture/compare 0x00
register 2 low
0x00 5269 TIM1_CCR3H TIM1 capture/compare 0x00
register 3 high

36/121
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Table 8. General hardware register map (continued)

Address Block Register label Register name Reset status
0x00 5300 TIM2_CR1 TIM2 control register 1 0x00
0x00 5301 Reserved
0x00 5302 Reserved
0x00 5303 TIM2_IER TIM2 Interrupt enable register 0x00
0x00 5304 TIM2_SR1 TIM2 status register 1 0x00
0x00 5305 TIM2_SR2 TIM2 status register 2 0x00
0x00 5306 TIM2_EGR TIM2 event generation 0x00
register
0x00 5307 TIM2_CCMR1 | T'M2 capture/compare mode 000
- register 1
0x00 5308 TIM2_CCMR2 TIM2 capture/compare mode 0x00
register 2
0x00 5309 TIM2_CCMR3 | ''M2 capture/compare mode 0x00
register 3
0x00 530A TIM2_CCER1 | /M2 capture/compare enable 0x00
- register 1
0x00 530B TIM2_CCER2 TIM2 capture/pompare enable 0x00
TIM2 register 2
0x00 530C TIM2_CNTRH TIM2 counter high 0x00
0x00 530D TIM2_CNTRL TIM2 counter low 0x00
0x00 530E TIM2_PSCR IM2 prescaler register 0x00
0x00 530F TIM2_ARRH TIM2 auto-reload register high OxFF
0x00 5310 TIM2_ARRL TIM2 auto-reload register low OxFF
0x00 5311 TIM2_CCR1H TIM2 capture/compare 0x00
register 1 high
0x00 5312 TIM2_CCRIL TIM2 capture/compare 0x00
- register 1 low
0x00 5313 TIM2_CCR2H TIM2 Capt“ri/i‘;%mpare reg. 2 0x00
0x00 5314 TIM2_CCR2L TIM2 capture/compare 0x00
register 2 low
0x00 5315 TIM2_CCR3H TIM2 capture/compare 0x00
register 3 high
0x00 5316 TIM2_CCR3L TIM2 capture/compare 0x00
register 3 low
0x00 5317 to 0x00 533F Reserved area (43 byte)

38/121
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6.2.3 CPU/SWIM/debug module/interrupt controller registers

Table 9. CPU/SWIM/debug module/interrupt controller registers

Address Block Register label Register name 5;:3;
0x00 7F00 A Accumulator 0x00
0x00 7F01 PCE Program counter extended 0x00
0x00 7F02 PCH Program counter high 0x00
0x00 7F03 PCL Program counter low 0x00
0x00 7F04 XH X index register high 0x00
0x00 7F05 cpu XL X index register low 0x00
0x00 7F06 YH Y index register high 0x00
0x00 7F07 YL Y index register low 0x00
0x00 7F08 SPH Stack pointer high 0x03
0x00 7F09 SPL Stack pointer low OxFF
0x00 7FOA CCR Condition code register 0x28

0x00 7F0B to 0x00 7F5F Reserved area (85 byte)
0x00 7F60 CPU CFG_GCR Global configuration 0x00
register
0x00 7F70 ITC_SPR1 Interrupt software priority OXFF
- register 1
0x00 7F71 ITC_SPR2 Interrupt software priority OXFF
register 2
0x00 7F72 ITC_SPR3 Interrupt software priority OXFF
register 3
0x00 7F73 ITC_SPR4 Interrupt software priority OXFF
- register 4
ITC —
0x00 7F74 ITC_SPR5 Interrupt software priority OXFF
register 5
0x00 7F75 ITC_SPR6 Interrupt software priority OXFF
register 6
0x00 7F76 ITC_SPR7 Interrupt software priority OXFF
- register 7
0x00 7F77 ITC_SPR8 Interrupt software priority OXFF
register 8
0x00 7F78 to 0x00 7F79 Reserved area (2 byte)
0x00 7F80 SWIM SWIM_CSR SWIM control status 0x00
- register
0x00 7F81 to 0x00 7F8F Reserved area (15 byte)
1S7 DoclD15441 Rev 14 417121
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Table 9. CPU/SWIM/debug module/interrupt controller registers (continued)

Address Block Register label Register name Reset

status

0x00 7F90 DM BKIRE DM breakpoint 1 register OXEF

- extended byte

0x00 7F91 DM_BK1RH DM breakpoint 1 register OXFF
high byte

0x00 7F92 DM_BK1RL DM breakpoint 1 register OXFF
low byte

0x00 7F93 DM BK2RE DM breakpoint 2 register OXEF

- extended byte

0x00 7F94 DM_BK2RH DM breakpoint 2 register OXFF
high byte

0x00 7F95 DM DM BK2RL DM breakpoint 2 register OXFF
- low byte

0x00 7F96 DM_CR1 DM debug module control |
register 1

0x00 7F97 DM_CR2 DM debug module control 0x00
register 2

0x00 7F98 DM_CSR1 DM debug module 0x10

control/status register 1
0x00 7F99 DM_CSR2 DM debug module 0x00
control/status register 2
0x00 7F9A DM_ENFCTR DM enable function register OxFF
0x00 7F9B to 0x00 7F9F Reserved area (5 byte)

1. Accessible by debug module only.

3
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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

64/121 DoclD15441 Rev 14




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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11

1.1

3

Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

LQFP32 package information

Figure 45. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat package outline
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1. Drawing is not to scale.
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Package information

11.3

3

UFQFPN20 package information

Figure 51. UFQFPN20 - 20-lead, 3x3 mm, 0.5 mm pitch, ultra thin fine pitch quad flat

package outline
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1.

Drawing is not to scale.

Table 54. UFQFPN20 - 20-lead, 3x3 mm, 0.5 mm pitch, ultra thin fine pitch quad flat
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 0.050 0.0000 0.0008 0.0020
A3 - 0.152 - - 0.060 -

2.900 3.000 3.100 0.1142 0.1181 0.1220
E 2.900 3.000 3.100 0.1142 0.1181 0.1220
L1 0.500 0.550 0.600 0.0197 0.0217 0.0236
L2 0.300 0.350 0.400 0.0118 0.0138 0.0157
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1.4 SDIP32 package information

Figure 54. SDIP32 package outline
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Table 55. SDIP32 package mechanical data
mm inches(!)
Dim.
Min Typ Max Min Typ Max
A 3.556 3.759 5.080 0.1400 0.1480 0.2000
A1 0.508 - - 0.0200 - -
A2 3.048 3.556 4,572 0.1200 0.1400 0.1800
B 0.356 0.457 0.584 0.0140 0.0180 0.0230
B1 0.762 1.016 1.397 0.0300 0.0400 0.0550
0.203 0.254 0.356 0.0079 0.0100 0.0140
D 27.430 27.940 28.450 1.0799 1.1000 1.1201
9.906 10.410 11.050 0.3900 0.4098 0.4350
E1 7.620 8.890 9.398 0.3000 0.3500 0.3700
e - 1.778 - - 0.0700 -
eA - 10.160 - - 0.4000 -
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13 Ordering information

Figure 63. STM8S103F2/x3 access line ordering information scheme(")

Example: STM8 S 103 K 3 T 6 TR

Product class

STM8 microcontroller

Family type
S = Standard

Sub-family type

10x = Access line
103 sub-family

Pin count
K =32 pins
F= 20 pins

Program memory size
3 = 8 Kbytes
2 =4 Kbytes

Package type

B = SDIP

T =LQFP

U = UFQFPN

P = TSSOP

M= SO
Temperature range
3=-40t0125°C
6=-4010 85 °C

Package pitch
Blank = 0.5 to 0.65 mm()
C=0.8mm®

Packing

No character = Tray or tube
TR = Tape and reel

1. A dedicated ordering information scheme will be released if, in the future, memory programming service
(FastROM) is required The letter “P” will be added after STM8S. Three unique letters identifying the
customer application code will also be visible in the codification. Example: STM8SP103K3MACTR.

2. UFQFPN, TSSOP, and SO packages.
LQFP package.

3
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Ordering information

13.1

Note:

3

For a list of available options (for example memory size, package) and orderable part
numbers or for further information on any aspect of this device, please go to www.st.com or
contact the ST Sales Office nearest to you.

STM8S103 FASTROM microcontroller option list

(last update: April 2010)

Customer

Address

Contact

Phone number

FASTROM code reference!)

1. The FASTROM code name is assigned by STMicroelectronics.

The preferable format for programing code is .hex (.s19 is accepted)

If data EEPROM programing is required, a separate file must be sent with the requested
data.

See the option byte section in the datasheet for authorized option byte combinations and a
detailed explanation. Do not use more than one remapping option in the same port. It is
forbidden to enable both AFR1 and AFRO.

Device type/memory size/package (check only one option)

FASTROM device 4 Kbyte 8 Kbyte
LQFP32 - [1STM8S103K3
UFQFPN20 [1STM8S103F2 [1STM8S103F3
UFQFPN32 - [1STM8S103K3
TSSOP20 [1STM8S103F2 [1STM8S103F3
SO20W [1STM8S103F2 [1STM8S103F3
Conditioning (check only one option)
[] Tape and reel or [ ] Tray
Special marking (check only one option)
[TNo[]Yes
Authorized characters are letters, digits, ", -, '/ and spaces only. Maximum character
counts are:

UFQFPN20: 1 line of 4 characters max: “_ _ _ "~

UFQFPN32: 1 line of 7 characters max: “_

LQFP32: 2 lines of 7 characters max: “_ _ and“_ ”

TSSOP20/S020: 1 line of 10 characters max: “ ’
Three characters are reserved for code identification.
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