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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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ST6200C ST6201C ST6203C
MEMORY MAP (Cont’d)

Table 2. Hardware Register Map

Legend:
x = undefined, R/W = Read/Write, Ro = Read-only Bit(s) in the register, Wo = Write-only Bit(s) 
in the register.
Notes:
1. The contents of the I/O port DR registers are readable only in output configuration. In input configura-
tion, the values of the I/O pins are returned instead of the DR register contents.
2. The bits associated with unavailable pins must always be kept at their reset value.
3. Do not use single-bit instructions (SET, RES...) on Port Data Registers if any pin of the port is configured 
in input mode (refer to Section 7 "I/O PORTS" on page 36 for more details). 
4. Depending on device. See device summary on page 1.

Address Block Register 
Label Register Name Reset 

Status Remarks

080h
to 083h

CPU X,Y,V,W
X,Y index registers 
V,W short direct registers

xxh R/W

0C0h
0C1h

I/O Ports
DRA 1) 2) 3) 

DRB 1) 2) 3)
Port A Data Register 
Port B Data Register

00h
00h

R/W 
R/W

0C2h
0C3h

Reserved (2 Bytes)

0C4h
0C5h

I/O Ports
DDRA 2) 

DDRB 2)
Port A Direction Register 
Port B Direction Register

00h
00h

R/W 
R/W

0C6h
0C7h

Reserved (2 Bytes)

0C8h CPU IOR Interrupt Option Register xxh Write-only

0C9h ROM DRWR Data ROM Window register xxh Write-only

0CAh
0CBh

Reserved (2 Bytes)

0CCh
0CDh

I/O Ports
ORA 2) 

ORB 2)
Port A Option Register 
Port B Option Register

00h
00h

R/W 
R/W

0CEh
0CFh

Reserved (2 bytes)

0D0h
0D1h

ADC
ADR 
ADCR

A/D Converter Data Register 
A/D Converter Control Register

xxh
40h

Read-only 
Ro/Wo

0D2h
0D3h
0D4h

Timer 1
PSCR 
TCR 
TSCR

Timer 1 Prescaler Register 
Timer 1 Downcounter Register 
Timer 1 Status Control Register

7Fh
0FFh

00h

R/W 
R/W 
R/W

0D5h
to 0D7h

Reserved (3 Bytes)

0D8h
Watchdog

Timer
WDGR Watchdog Register 0FEh R/W

0D9h
to 0FEh

Reserved (38 Bytes)

0FFh CPU A Accumulator xxh R/W
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ST6200C ST6201C ST6203C
3.3 OPTION BYTES

Each device is available for production in user pro-
grammable versions (OTP) as well as in factory 
coded versions (ROM). OTP devices are shipped 
to customers with a default content (00h), while 
ROM factory coded parts contain the code sup-
plied by the customer. This implies that OTP de-
vices have to be configured by the customer using 
the Option Bytes while the ROM devices are facto-
ry-configured.

The two option bytes allow the hardware configu-
ration of the microcontroller to be selected. 
The option bytes have no address in the memory 
map and can be accessed only in programming 
mode (for example using a standard ST6 program-
ming tool).  
In masked ROM devices, the option bytes are 
fixed in hardware by the ROM code (see Section 
11.6.2 "ROM VERSION" on page 93). It is there-
fore impossible to read the option bytes.

The option bytes can be only programmed once. It 
is not possible to change the selected options after 
they have been programmed.

In order to reach the power consumption value in-
dicated in Section 10.4, the option byte must be 
programmed to its default value. Otherwise, an 
over-consumption will occur.

MSB OPTION BYTE
Bits 15:11 = Reserved, must be always cleared.

Bit 10 = Reserved, must be always set.

Bit 9 = EXTCNTL External STOP MODE control.
0: EXTCNTL mode not available. STOP mode is 

not available with the watchdog active.
1: EXTCNTL mode available. STOP mode is avail-

able with the watchdog active by setting NMI pin 
to one.

Bit 8 = LVD Low Voltage Detector on/off. 
This option bit enable or disable the Low Voltage 
Detector (LVD) feature. 

0: Low Voltage Detector disabled 
1: Low Voltage Detector enabled.

LSB OPTION BYTE
Bit 7 = PROTECT Readout Protection. 
This option bit enables or disables external access 
to the internal program memory.
0: Program memory not read-out protected
1: Program memory read-out protected

Bit 6 = OSC Oscillator selection. 
This option bit selects the main oscillator type.
0: Quartz crystal, ceramic resonator or external 

clock
1: RC network

Bit 5 = Reserved, must be always cleared.

Bit 4 = Reserved, must be always set.

Bit 3 = NMI PULL NMI Pull-Up on/off. 
This option bit enables or disables the internal pull-
up on the NMI pin. 
0: Pull-up disabled 
1: Pull-up enabled

Bit 2 = Reserved, must be always set.

Bit 1 = WDACT Hardware or software watchdog. 
This option bit selects the watchdog type. 
0: Software (watchdog to be enabled by software) 
1: Hardware (watchdog always enabled)

Bit 0 = OSGEN Oscillator Safeguard on/off. 
This option bit enables or disables the oscillator 
Safeguard (OSG) feature. 
0: Oscillator Safeguard disabled 
1: Oscillator Safeguard enabled

MSB OPTION BYTE
15                                                                           8

LSB OPTION BYTE
7                                                                           0

Reserved
EXT
CTL

LVD
PRO-
TECT

OSC Res. Res.
NMI 

PULL
Res.

WD
ACT

OSG
EN

Default
Value

X X X X X X X X X X X X X X X X
                                                                    Doc ID 4563 Rev 5 15/100

1





ST6200C ST6201C ST6203C
5.4 INTERRUPTS

The ST6 core may be interrupted by four maska-
ble interrupt sources, in addition to a Non Maska-
ble Interrupt (NMI) source. The interrupt process-
ing flowchart is shown in Figure 18.

Maskable interrupts must be enabled by setting 
the GEN bit in the IOR register. However, even if 
they are disabled (GEN bit = 0), interrupt events 
are latched and may be processed as soon as the 
GEN bit is set.

Each source is associated with a specific Interrupt 
Vector, located in Program space (see Table 7). In 
the vector location, the user must write a Jump in-

struction to the associated interrupt service rou-
tine. 

When an interrupt source generates an interrupt 
request, the PC register is loaded with the address 
of the interrupt vector, which then causes a Jump 
to the relevant interrupt service routine, thus serv-
icing the interrupt.

Interrupt are triggered by events either on external 
pins, or from the on-chip peripherals. Several 
events can be ORed on the same interrupt vector. 
On-chip peripherals have flag registers to deter-
mine which event triggered the interrupt.

Figure 17. Interrupts Block Diagram

NMI

ESB BIT

VDD

LATCH

CLEARED BY H/W
AT START OF VECTOR #0 ROUTINE

VECTOR #0

LES BIT

1

0
LATCH

CLEARED BY H/W
AT START OF 

VECTOR #1

VECTOR #2

VECTOR #3

VECTOR #4

LATCH

CLEARED 
BY H/W AT START OF 
VECTOR #2 ROUTINE

I/O PORT REGISTER 

CONFIGURATION
“INPUT WITH INTERRUPT”

I/O PORT REGISTER 

CONFIGURATION
“INPUT WITH INTERRUPT”

EXIT FROM
STOP/WAIT

VECTOR #1 ROUTINE

TIMER

A/D CONVERTER *

TMZ BIT
ETI BIT

EAI BIT
EOC BIT

GEN BIT

PB0..PB1

PA1..PA3

(TSCR REGISTER)

(ADCR REGISTER)

(IOR REGISTER)

(IOR REGISTER)

(IOR REGISTER)

PB3
PB5..PB7

* Depending on device. See device summary on page 1.
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ST6200C ST6201C ST6203C
5.9 EXTERNAL INTERRUPTS (I/O Ports)

External interrupt vectors can be loaded into the 
PC register if the corresponding external interrupt 
occurred and if the GEN bit is set. These interrupts 
allow the processor to exit from STOP mode.

The external interrupt polarity is selected through 
the IOR register.

External interrupts are linked to vectors #1 and # 
2.

Interrupt requests on vector #1 can be configured 
either as edge or level-sensitive using the LES bit 
in the IOR Register. 

Interrupt requests from vector #2 are always edge 
sensitive. The edge polarity can be configured us-
ing the ESB bit in the IOR Register.

In edge-sensitive mode, a latch is set when a edge 
occurs on the interrupt source line and is cleared 
when the associated interrupt routine is started. 
So, an interrupt request can be stored until com-
pletion of the currently executing interrupt routine, 
before being processed. If several interrupt re-
quests occurs before completion of the current in-
terrupt routine, only the first request is stored.

Storing of interrupt requests is not possible in level 
sensitive mode. To be taken into account, the low 
level must be present on the interrupt pin when the 
MCU samples the line after instruction execution.

5.9.1 Notes on using External Interrupts
ESB bit Spurious Interrupt on Vector #2 
If a pin associated with interrupt vector #2 is con-
figured as interrupt with pull-up, whenever vector 
#2 is configured to be rising edge sensitive (by set-
ting the ESB bit in the IOR register), an interrupt is 
latched although a rising edge may not have oc-
cured on the associated pin.

This is due to the vector #2 circuitry.The worka-
round is to discard this first interrupt request in the 
routine (using a flag for example).

Masking of One Interrupt by Another on Vector 
#2.
When two or more port pins (associated with inter-
rupt vector #2) are configured together as input 
with interrupt (falling edge sensitive), as long as 
one pin is stuck at '0', the other pin can never gen-
erate an interrupt even if an active edge occurs at 
this pin. The same thing occurs when one pin is 
stuck at '1' and interrupt vector #2 is configured as 
rising edge sensitive.

To avoid this the first pin must input a signal that 
goes back up to '1' right after the falling edge. Oth-
erwise, in the interrupt routine for the first pin, de-
activate the “input with interrupt” mode using the 
port control registers (DDR, OR, DR). An active 
edge on another pin can then be latched.

I/O port Configuration Spurious Interrupt on 
Vector #2 

If a pin associated with interrupt vector #2 is in ‘in-
put with pull-up’ state, a ‘0’ level is present on the 
pin and the ESB bit = 0, when the I/O pin is config-
ured as interrupt with pull-up by writing to the 
DDRx, ORx and DRx register bits, an interrupt is 
latched although a falling edge may not have oc-
curred on the associated pin.

In the opposite case, if the pin is in interrupt with 
pull-up state , a 0 level is present on the pin and 
the ESB bit =1, when the I/O port is configured as 
input with pull-up by writing to the DDRx, ORx and 
DRx bits, an interrupt is latched although a rising 
edge may not have occurred on the associated 
pin.
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ST6200C ST6201C ST6203C
WATCHDOG TIMER (Cont’d)

These instructions test the C bit and reset the 
MCU (i.e. disable the Watchdog) if the bit is set 
(i.e. if the Watchdog is active), thus disabling the 
Watchdog.

For more information on the use of the watchdog, 
please read application note AN1015.

Note: This note applies only when the watchdog is 
used as a standard timer. It is recommended to 
read the counter twice, as it may sometimes return 
an invalid value if the read is performed while the 
counter is decremented (counter bits in transient 
state). To validate the return value, both values 
read must be equal. The counter decrements eve-
ry 384 µs at 8 MHz fOSC.

8.1.5 Low Power Modes

8.1.6 Interrupts
None.

Mode Description 
WAIT No effect on Watchdog. 
STOP Behaviour depends on the EXTCNTL option in the Option bytes:

1. Watchdog disabled:

The MCU will enter Stop mode if a STOP instruction is executed. 

2. Watchdog enabled and EXTCNTL option disabled:

If a STOP instruction is encountered, it is interpreted as a WAIT.

3. Watchdog and EXTCNTL option enabled:

If a STOP instruction is encountered when the NMI pin is low, it is interpreted as a WAIT. If, however, the 
STOP instruction is encountered when the NMI pin is high, the Watchdog counter is frozen and the CPU en-
ters STOP mode.  
When the MCU exits STOP mode (i.e. when an interrupt is generated), the Watchdog resumes its activity.
                                                                    Doc ID 4563 Rev 5 43/100
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ST6200C ST6201C ST6203C
A/D CONVERTER (Cont’d)

8.3.3 Functional Description
8.3.3.1 Analog Power Supply
The high and low level reference voltage pins are 
internally connected to the VDD and VSS pins. 

Conversion accuracy may therefore be impacted 
by voltage drops and noise in the event of heavily 
loaded or badly decoupled power supply lines.

8.3.3.2 Digital A/D Conversion Result
The conversion is monotonic, meaning that the re-
sult never decreases if the analog input does not 
and never increases if the analog input does not.

If the input voltage (VAIN) is greater than or equal 
to VDDA (high-level voltage reference) then the 
conversion result in the DR register is FFh (full 
scale) without overflow indication.

If input voltage (VAIN) is lower than or equal to 
VSSA (low-level voltage reference) then the con-
version result in the DR register is 00h. 

The A/D converter is linear and the digital result of 
the conversion is stored in the ADR register. The 
accuracy of the conversion is described in the par-
ametric section.

RAIN is the maximum recommended impedance 
for an analog input signal. If the impedance is too 
high, this will result in a loss of accuracy due to 
leakage and sampling not being completed in the 
allocated time. Refer to the electrical characteris-
tics chapter for more details.

With an oscillator clock frequency less than 
1.2MHz, conversion accuracy is decreased.

8.3.3.3 Analog Input Selection
Selection of the input pin is done by configuring 
the related I/O line as an analog input via the Data 
Direction, Option and Data registers (refer to I/O 
ports description for additional information). 

Caution: Only one I/O line must be configured as 
an analog input at any time. The user must avoid 
any situation in which more than one I/O pin is se-
lected as an analog input simultaneously, because 
they will be shorted internally. 

8.3.3.4 Software Procedure
Refer to the Control register (ADCR) and Data reg-
ister (ADR) in Section 8.3.7 for the bit definitions.

Analog Input Configuration
The analog input must be configured through the 
Port Control registers (DDRx, ORx and DRx). Re-
fer to the I/O port chapter.

ADC Configuration
In the ADCR register:

– Reset the PDS bit to power on the ADC. This bit 
must be set at least one instruction before the 
beginning of the conversion to allow stabilisation 
of the A/D converter.

– Set the EAI bit to enable the ADC interrupt if 
needed.

ADC Conversion
In the ADCR register:

– Set the STA bit to start a conversion. This auto-
matically clears (resets to “0”) the End Of Con-
version Bit (EOC). 

When a conversion is complete

– The EOC bit is set by hardware to flag that con-
version is complete and that the data in the ADC 
data conversion register is valid. 

– An interrupt is generated if the EAI bit was set

Setting the STA bit will start a new count and will 
clear the EOC bit (thus clearing the interrupt con-
dition)

Note:
Setting the STA bit must be done by a different in-
struction from the instruction that powers-on the 
ADC (setting the PDS bit) in order to make sure 
the voltage to be converted is present on the pin.

Each conversion has to be separately initiated by 
writing to the STA bit.

The STA bit is continuously scanned so that, if the 
user sets it to “1” while a previous conversion is in 
progress, a new conversion is started before com-
pleting the previous one. The start bit (STA) is a 
write only bit, any attempt to read it will show a log-
ical “0”.
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ST6200C ST6201C ST6203C
INSTRUCTION SET (Cont’d)

Conditional Branch. Branch instructions perform 
a branch in the program when the selected condi-
tion is met. 

Bit Manipulation Instructions. These instruc-
tions can handle any bit in Data space memory. 
One group either sets or clears. The other group 
(see Conditional Branch) performs the bit test 
branch operations. 

Control Instructions. Control instructions control 
microcontroller operations during program execu-
tion. 

Jump and Call. These two instructions are used 
to perform long (12-bit) jumps or subroutine calls 
to any location in the whole program space. 

Table 17. Conditional Branch Instructions

Notes:
b 3-bit address   rr  Data space register
e 5 bit signed displacement in the range -15 to +16 Δ Affected. The tested bit is shifted into carry.
ee 8 bit signed displacement in the range -126 to +129  * Not Affected

Table 18. Bit Manipulation Instructions

Notes: 
b 3-bit address * Not Affected
rr Data space register 
Bit Manipulation Instructions should not be used on Port Data Registers and any registers with read only and/or write only bits (see I/O port 
chapter)

Table 19. Control Instructions

Notes:
1. This instruction is deactivated and a WAIT is automatically executed instead of a STOP if the watchdog function is selected.
Δ Affected *Not Affected

Table 20. Jump & Call Instructions

Notes: 
abc 12-bit address 
* Not Affected

Instruction Branch If Bytes Cycles
Flags

Z C
JRC e C = 1 1 2 * *
JRNC e C = 0 1 2 * *
JRZ e Z = 1 1 2 * *
JRNZ e Z = 0 1 2 * *
JRR b, rr, ee Bit = 0 3 5 *  Δ
JRS b, rr, ee Bit = 1 3 5 *  Δ

Instruction Addressing Mode Bytes Cycles
Flags

Z C
SET b,rr Bit Direct 2 4 * *
RES b,rr Bit Direct 2 4 * *

Instruction Addressing Mode Bytes Cycles
Flags

Z C
NOP Inherent 1 2 * *
RET Inherent 1 2 * *
RETI Inherent 1 2 Δ Δ
STOP (1) Inherent 1 2 * *
WAIT Inherent 1 2 * *

Instruction Addressing Mode Bytes Cycles
Flags

Z C
CALL abc Extended 2 4 * *
JP abc Extended 2 4 * *
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ST6200C ST6201C ST6203C
CLOCK SYSTEM (Cont’d)

5.1.3 Low Frequency Auxiliary Oscillator 
(LFAO)

The Low Frequency Auxiliary Oscillator has three 
main purposes. Firstly, it can be used to reduce 
power consumption in non timing critical routines. 
Secondly, it offers a fully integrated system clock, 
without any external components. Lastly, it acts as 
a backup oscillator in case of main oscillator fail-
ure.

This oscillator is available when the OSG ENA-
BLED option is selected in the option byte (refer to 
the Option Bytes section of this document). In this 
case, it automatically starts one of its periods after 
the first missing edge of the main oscillator, what-
ever the reason for the failure (main oscillator de-
fective, no clock circuitry provided, main oscillator 
switched off...). See Figure 11.

User code, normal interrupts, WAIT and STOP in-
structions, are processed as normal, at the re-
duced fLFAO frequency. The A/D converter accura-
cy is decreased, since the internal frequency is be-
low 1.2 MHz.

At power on, until the main oscillator starts, the re-
set delay counter is driven by the LFAO. If the 
main oscillator starts before the 2048 cycle delay 
has elapsed, it takes over.

The Low Frequency Auxiliary Oscillator is auto-
matically switched off as soon as the main oscilla-
tor starts.

5.1.4 Register Description
ADC CONTROL REGISTER (ADCR) 
Address: 0D1h — Read/Write 
Reset value: 0100 0000 (40h)

Bit 7:3, 1:0 = ADCR[7:3], ADCR[1:0] ADC Control 
Register. 
These bits are used to control the A/D converter (if 
available on the device) otherwise they are not 
used.

Bit 2 = OSCOFF Main Oscillator Off.
0: Main oscillator enabled
1: Main oscillator disabled

Note: The OSG must be enabled using the OS-
GEN option in the Option Byte, otherwise the OS-
COFF setting has no effect.

7 0

ADCR
7

ADCR
6

ADCR
5

ADCR
4

ADCR
3

OSC 
OFF

ADCR
1

ADCR
0
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ST6200C ST6201C ST6203C
10.5 CLOCK AND TIMING CHARACTERISTICS

Subject to general operating conditions for VDD, fOSC, and TA.

10.5.1 General Timings  

10.5.2 External Clock Source

Notes:
1. Data based on typical application software.
2. Time measured between interrupt event and interrupt vector fetch. Δtc(INST) is the number of tCPU cycles needed to finish 

the current instruction execution.

Figure 43. Typical Application with an External Clock Source

Symbol Parameter  Conditions Min Typ 1) Max Unit

tc(INST) Instruction cycle time
2 4 5 tCPU

fCPU=8 MHz 3.25 6.5 8.125 μs

tv(IT)
Interrupt reaction time 2) 

tv(IT) = Δtc(INST) + 6
6 11 tCPU

fCPU=8 MHz 9.75 17.875 μs

Symbol Parameter Conditions Min Typ Max Unit

VOSCINH OSCIN input pin high level voltage
See Figure 43

0.7xVDD VDD V
VOSCINL OSCIN input pin low level voltage VSS 0.3xVDD

IL OSCx Input leakage current VSS≤VIN≤VDD ± 2 μA

OSCIN

OSCOUT

fOSC
EXTERNAL

ST62XX

CLOCK SOURCE

VOSCINL

VOSCINH

IL

90%

10%

Not connected
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ST6200C ST6201C ST6203C
CLOCK AND TIMING CHARACTERISTICS (Cont’d)

Figure 46. Typical RC Oscillator frequency vs. 
VDD

Figure 47. Typical RC Oscillator frequency vs. 
Temperature (VDD = 5V)

10.5.5 Oscillator Safeguard (OSG) and Low Frequency Auxiliary Oscillator (LFAO)

Figure 48. Typical LFAO Frequencies

Note:
1. Data based on characterization results.
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Symbol Parameter Conditions Min Typ Max Unit

fLFAO
Low Frequency Auxiliary Oscillator 
Frequency 1)

TA=25° C, VDD=5.0 V 200 350 800
kHz

TA=25° C, VDD=3.3 V 86 150 340

fOSG
Internal Frequency with OSG ena-
bled

TA=25° C, VDD=4.5 V 4
MHz

TA=25° C, VDD=3.3 V 2

3 4 5 6

VDD [V]

0

100

200

300

400

500

600

fosc [kHz]

Ta=-40°C
Ta=25°C
Ta=125°C
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ST6200C ST6201C ST6203C
I/O PORT PIN CHARACTERISTICS (Cont’d)

Figure 62. Typical VOH vs VDD
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ST6200C ST6201C ST6203C
CONTROL PIN CHARACTERISTICS (Cont’d)

Figure 64. Typical Application with RESET pin 8)

10.9.2 NMI Pin
Subject to general operating conditions for VDD, fOSC, and TA unless otherwise specified. 

Notes:
1. Unless otherwise specified, typical data are based on TA=25°C and VDD=5V.
2. Data based on characterization results, not tested in production.
3. Hysteresis voltage between Schmitt trigger switching levels. Based on characterization results, not tested.
4. The Rpull-up equivalent resistor is based on a resistive transistor. This data is based on characterization results, not 

tested in production.

Figure 65. Typical Rpull-up vs. VDD with VIN=VSS
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Symbol Parameter Conditions Min Typ 1) Max Unit

VIL Input low level voltage 2) 0.3xVDD V
VIH Input high level voltage 2) 0.7xVDD

Vhys Schmitt trigger voltage hysteresis 3) 200 400 mV

Rpull-up Weak pull-up equivalent resistor 4) VIN=VSS
VDD=5V 40 100 350

kΩ
VDD=3.3V 80 200 700

3 4 5 6

VDD [V]

50

100

150

200

250

300

Rpull-up [Kohm]

Ta=-40°C
Ta=25°C

Ta=95°C
Ta=125°C
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ST6200C ST6201C ST6203C
CONTROL PIN CHARACTERISTICS (Cont’d)

10.10 TIMER PERIPHERAL CHARACTERISTICS

Subject to general operating conditions for VDD, 
fOSC, and TA unless otherwise specified.

Refer to I/O port characteristics for more details on 
the input/output alternate function characteristics 
(TIMER).

10.10.1 Watchdog Timer  

10.10.2 8-Bit Timer  

Symbol Parameter  Conditions Min Typ Max Unit

tw(WDG) Watchdog time-out duration

3,072 196,608 tINT

fCPU=4MHz 0.768 49.152 ms

fCPU=8MHz 0.384 24.576 ms

Symbol Parameter  Conditions Min Typ Max Unit

fEXT Timer external clock frequency 0 fINT/4 MHz

tw Pulse width at TIMER pin
VDD>4.5V 125 ns

VDD=3V 1 µs
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