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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)

3.1.6.2 Data ROM Window memory addressing
In cases where some data (look-up tables for ex-
ample) are stored in program memory, reading 
these data requires the use of the Data ROM win-
dow mechanism. To do this:

1. The DRWR register has to be loaded with the 
64-byte block number where the data are located 
(in program memory). This number also gives the 
start address of the block.

2. Then, the offset address of the byte in the Data 
ROM Window (corresponding to the offset in the 
64-byte block in program memory) has to be load-
ed in a register (A, X,...).

When the above two steps are completed, the 
data can be read.

To understand how to determine the DRWR and 
the content of the register, please refer to the ex-
ample shown in Figure 6. In any case the calcula-

tion is automatically handled by the ST6 develop-
ment tools.

Please refer to the user manual of the correspod-
ing tool.

3.1.6.3 Recommendations
Care is required when handling the DRWR regis-
ter as it is write only. For this reason, the DRWR 
contents should not be changed while executing 
an interrupt service routine, as the service routine 
cannot save and then restore the register’s previ-
ous contents. If it is impossible to avoid writing to 
the DRWR during the interrupt service routine, an 
image of the register must be saved in a RAM lo-
cation, and each time the program writes to the 
DRWR, it must also write to the image register. 
The image register must be written first so that, if 
an interrupt occurs between the two instructions, 
the DRWR is not affected.

Figure 6. Data ROM Window Memory Addressing

DATA

PROGRAM SPACE

DATA SPACE

0000h

0400h

0421h

07FFh

64 bytesOFFSET

000h

040h

061h

07Fh

OFFSET
21h

0FFh

DRWR

DATA address in Program memory : 421h
DRWR content : 421h / 3Fh (64) = 10H data is located in 64-bytes window number 10h
64-byte window start address : 10h x 3Fh = 400h
Register (A, X,...)content : Offset = (421h - 400h) + 40h ( Data ROM Window start address in data space) = 61h

10h

DATA
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ST6200C ST6201C ST6203C
3.2 PROGRAMMING MODES

3.2.1 Program Memory
EPROM/OTP programming mode is set by a 
+12.5V voltage applied to the TEST/VPP pin. The 
programming flow of the ST62T00C, T01/E01C 
and T03C is described in the User Manual of the 
EPROM Programming Board.

Table 3. ST6200C/03C Program Memory Map

Table 4. ST6201C Program Memory Map

Note: OTP/EPROM devices can be programmed 
with the development tools available from 
STMicroelectronics (please refer to Section 12 on 
page 95).

3.2.2 EPROM Erasing
The EPROM devices can be erased by exposure 
to Ultra Violet light. The characteristics of the MCU 
are such that erasure begins when the memory is 
exposed to light with a wave lengths shorter than 
approximately 4000Å. It should be noted that sun-
light and some types of fluorescent lamps have 
wavelengths in the range 3000-4000Å. 

It is thus recommended that the window of the 
MCU packages be covered by an opaque label to 
prevent unintentional erasure problems when test-
ing the application in such an environment.

The recommended erasure procedure is exposure 
to short wave ultraviolet light which have a wave-
length 2537Å. The integrated dose (i.e. U.V. inten-
sity x exposure time) for erasure should be a mini-
mum of 30W-sec/cm2. The erasure time with this 
dosage is approximately 30 to 40 minutes using an 
ultraviolet lamp with 12000µW/cm2 power rating. 
The EPROM device should be placed within 
2.5cm (1inch) of the lamp tubes during erasure.

Device Address Description

0000h-0B9Fh
0BA0h-0F9Fh
0FA0h-0FEFh
0FF0h-0FF7h
0FF8h-0FFBh
0FFCh-0FFDh
0FFEh-0FFFh

Reserved
User ROM
Reserved

Interrupt Vectors
Reserved

NMI Interrupt Vector
Reset Vector

Device Address Description

0000h-087Fh
0880h-0F9Fh
0FA0h-0FEFh
0FF0h-0FF7h
0FF8h-0FFBh
0FFCh-0FFDh
0FFEh-0FFFh

Reserved
User ROM
Reserved

Interrupt Vectors
Reserved

NMI Interrupt Vector
Reset Vector
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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
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ST6200C ST6201C ST6203C
CPU REGISTERS (Cont’d)

The 12-bit length allows the direct addressing of 
4096 bytes in Program Space. 

However, if the program space contains more than 
4096 bytes, the additional memory in program 
space can be addressed by using the Program 
ROM Page register.

The PC value is incremented after reading the ad-
dress of the current instruction. To execute relative 
jumps, the PC and the offset are shifted through 
the ALU, where they are added; the result is then 
shifted back into the PC. The program counter can 
be changed in the following ways:

– JP (Jump) instruction PC = Jump address

– CALL instruction PC = Call address

– Relative Branch InstructionPC = PC +/- offset

– Interrupt PC = Interrupt vector

– Reset PC = Reset vector

– RET & RETI instructions PC = Pop (stack)

– Normal instruction PC = PC + 1

Flags (C, Z). The ST6 CPU includes three pairs of 
flags (Carry and Zero), each pair being associated 
with one of the three normal modes of operation: 
Normal mode, Interrupt mode and Non Maskable 
Interrupt mode. Each pair consists of a CARRY 
flag and a ZERO flag. One pair (CN, ZN) is used 
during Normal operation, another pair is used dur-
ing Interrupt mode (CI, ZI), and a third pair is used 
in the Non Maskable Interrupt mode (CNMI, ZN-
MI).

The ST6 CPU uses the pair of flags associated 
with the current mode: as soon as an interrupt (or 
a Non Maskable Interrupt) is generated, the ST6 
CPU uses the Interrupt flags (or the NMI flags) in-
stead of the Normal flags. When the RETI instruc-
tion is executed, the previously used set of flags is 
restored. It should be noted that each flag set can 
only be addressed in its own context (Non Maska-
ble Interrupt, Normal Interrupt or Main routine). 
The flags are not cleared during context switching 
and thus retain their status.

C : Carry flag.

This bit is set when a carry or a borrow occurs dur-
ing arithmetic operations; otherwise it is cleared. 
The Carry flag is also set to the value of the bit 
tested in a bit test instruction; it also participates in 
the rotate left instruction.
0: No carry has occured
1: A carry has occured

Z : Zero flag 
This flag is set if the result of the last arithmetic or 
logical operation was equal to zero; otherwise it is 
cleared.
0: The result of the last operation is different from 

zero
1: The result of the last operation is zero

Switching between the three sets of flags is per-
formed automatically when an NMI, an interrupt or 
a RETI instruction occurs. As NMI mode is auto-
matically selected after the reset of the MCU, the 
ST6 core uses the NMI flags first.

Stack. The ST6 CPU includes a true LIFO (Last In 
First Out) hardware stack which eliminates the 
need for a stack pointer. The stack consists of six 
separate 12-bit RAM locations that do not belong 
to the data space RAM area. When a subroutine 
call (or interrupt request) occurs, the contents of 
each level are shifted into the next level down, 
while the content of the PC is shifted into the first 
level (the original contents of the sixth stack level 
are lost). When a subroutine or interrupt return oc-
curs (RET or RETI instructions), the first level reg-
ister is shifted back into the PC and the value of 
each level is popped back into the previous level. 

Figure 8. Stack manipulation

Since the accumulator, in common with all other 
data space registers, is not stored in this stack, 
management of these registers should be per-
formed within the subroutine. 

Caution: The stack will remain in its “deepest” po-
sition if more than 6 nested calls or interrupts are 
executed, and consequently the last return ad-
dress will be lost.

It will also remain in its highest position if the stack 
is empty and a RET or RETI is executed. In this 
case the next instruction will be executed.

LEVEL 1

LEVEL 2

LEVEL 3

LEVEL 4

LEVEL 5

LEVEL 6

ON 
INTERRUPT, 
OR 
SUBROUTINE 
CALL

ON RETURN 
FROM 
INTERRUPT, 
OR 
SUBROUTINE

PROGRAM
COUNTER
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ST6200C ST6201C ST6203C
CLOCK SYSTEM (Cont’d)

5.1.1 Main Oscillator
The oscillator configuration is specified by select-
ing the appropriate option in the option bytes (refer 
to the Option Bytes section of this document). 
When the CRYSTAL/RESONATOR option is se-
lected, it must be used with a quartz crystal, a ce-
ramic resonator or an external signal provided on 
the OSCin pin. When the RC NETWORK option is 
selected, the system clock is generated by an ex-
ternal resistor (the capacitor is implemented inter-
nally).

The main oscillator can be turned off (when the 
OSG ENABLED option is selected) by setting the 
OSCOFF bit of the ADC Control Register (not 
available on some devices). This will automatically 
start the Low Frequency Auxiliary Oscillator 
(LFAO).

The main oscillator can be turned off by resetting 
the OSCOFF bit of the A/D Converter Control Reg-
ister or by resetting the MCU. When the main os-
cillator starts there is a delay made up of the oscil-
lator start-up delay period plus the duration of the 
software instruction at a clock frequency fLFAO.

Caution: It should be noted that when the RC net-
work option is selected, the accuracy of the fre-
quency is about 20% so it may not be suitable for 
some applications (For more details, please refer 
to the Electrical Characteristics Section).

Table 5. Oscillator Configurations

Notes:  
1. To select the options shown in column 1 of the above 
table, refer to the Option Byte section.
2.This schematic are given for guidance only and are sub-
ject to the schematics given by the crystal or ceramic res-
onator manufacturer. 
3. For more details, please refer to the Electrical Charac-
teristics Section.

Hardware Configuration
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ST6200C ST6201C ST6203C
5.3 RESET 

5.3.1 Introduction
The MCU can be reset in three ways: 
■ A low pulse input on the RESET pin
■ Internal Watchdog reset
■ Internal Low Voltage Detector (LVD) reset

5.3.2 RESET Sequence
The basic RESET sequence consists of 3 main 
phases:
■ Internal (watchdog or LVD) or external Reset 

event 
■ A delay of 2048 clock (fINT) cycles
■ RESET vector fetch

The reset delay allows the oscillator to stabilise 
and ensures that recovery has taken place from 
the Reset state.

The RESET vector fetch phase duration is 2 clock 
cycles.

When a reset occurs:

– The stack is cleared

– The PC is loaded with the address of the Reset 
vector. It is located in program ROM starting at 
address 0FFEh. 

A jump to the beginning of the user program must 
be coded at this address. 

– The interrupt flag is automatically set, so that the 
CPU is in Non Maskable Interrupt mode. This 
prevents the initialization routine from being in-
terrupted. The initialization routine should there-
fore be terminated by a RETI instruction, in order 
to go back to normal mode. 

Figure 13. RESET Sequence

VDD

RESET PIN

WATCHDOG

VIT+
VIT-

WATCHDOG UNDERFLOW

RESET

2048 CLOCK CYCLE (fINT) DELAY

LVD
RESET

INTERNAL
RUN

RESET

RUN RUN RUN

RESET RESET

RESET
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ST6200C ST6201C ST6203C
5.10 INTERRUPT HANDLING PROCEDURE

The interrupt procedure is very similar to a call pro-
cedure, in fact the user can consider the interrupt 
as an asynchronous call procedure. As this is an 
asynchronous event, the user cannot know the 
context and the time at which it occurred. As a re-
sult, the user should save all Data space registers 
which may be used within the interrupt routines. 
The following list summarizes the interrupt proce-
dure:

When an interrupt request occurs, the following 
actions are performed by the MCU automatically:
– The core switches from the normal flags to the 

interrupt flags (or the NMI flags).
– The PC contents are stored in the top level of the 

stack.
– The normal interrupt lines are inhibited (NMI still 

active).
– The internal latch (if any) is cleared.
– The associated interrupt vector is loaded in the PC.

When an interrupt request occurs, the following 
actions must be performed by the user software:
– User selected registers have to be saved within 

the interrupt service routine (normally on a soft-
ware stack).

– The source of the interrupt must be determined 
by polling the interrupt flags (if more than one 
source is associated with the same vector).

– The RETI (RETurn from Interrupt) instruction 
must end the interrupt service routine.

After the RETI instruction is executed, the MCU re-
turns to the main routine.

Caution: When a maskable interrupt occurs while 
the ST6 core is in NORMAL mode and during the 
execution of an “ldi IOR, 00h” instruction (disabling 
all maskable interrupts): if the interrupt request oc-
curs during the first 3 cycles of the “ldi” instruction 
(which is a 4-cycle instruction) the core will switch 
to interrupt mode BUT the flags CN and ZN will 
NOT switch to the interrupt pair CI and ZI.

5.10.1 Interrupt Response Time
This is defined as the time between the moment 
when the Program Counter is loaded with the in-
terrupt vector and when the program has jump to 
the interrupt subroutine and is ready to execute 
the code. It depends on when the interrupt occurs 
while the core is processing an instruction.

Figure 18. Interrupt Processing Flow Chart

Table 6. Interrupt Response Time

One CPU cycle is 13 external clock cycles thus 11 
CPU cycles = 11 x (13 /8M) = 17.875 µs with an 8 
MHz external quartz.

Minimum 6 CPU cycles

Maximum 11 CPU cycles

INSTRUCTION

FETCH
INSTRUCTION

EXECUTE
INSTRUCTION

     WAS
THE INSTRUCTION

    A RETI?

ENABLE 
MASKABLE INTERRUPTS

SELECT 
NORMAL FLAGS

“POP”
THE STACKED PC

IS THERE AN
AN INTERRUPT REQUEST 
AND INTERRUPT MASK?

SELECT 
INTERRUPT FLAGS

PUSH THE 
PC INTO THE STACK

LOAD PC FROM 
INTERRUPT VECTOR

DISABLE
MASKABLE INTERRUPT

NO

NO

YES IS THE CORE 
ALREADY IN 

NORMAL MODE?

YES

NO

YES

CLEAR 
INTERNAL LATCH *)

*) If a latch is present on the interrupt source line
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6.3 STOP MODE

STOP mode is the lowest power consumption 
mode of the MCU (see Figure 22).

The MCU goes into STOP mode as soon as the 
STOP instruction is executed. This has the follow-
ing effects:

– Program execution is stopped, the microcontrol-
ler can be considered as being “frozen”. 

– The contents of RAM and the peripheral regis-
ters are kept safely as long as the power supply 
voltage is higher than the RAM retention voltage.

– The oscillator is stopped, so peripherals cannot 
work except the those that can be driven by an 
external clock.

Exit from STOP Mode
The MCU remains in STOP mode until one of the 
following events occurs:

– RESET (Watchdog, LVD or RESET pin)

– A peripheral interrupt (assuming this peripheral 
can be driven by an external clock)

– An external interrupt (I/O port, NMI)

In all cases a delay of 2048 clock cycles (fINT) is 
generated to make sure the oscillator has started 
properly.

The Program Counter then points to the starting 
address of the interrupt or RESET service routine 
(see Figure 21).

STOP Mode and Watchdog
When the Watchdog is active (hardware or soft-
ware activation), the STOP instruction is disabled 
and a WAIT instruction will be executed in its place 
unless the EXCTNL option bit is set to 1 in the op-
tion bytes and a a high level is present on the NMI 
pin. In this case, the STOP instruction will be exe-
cuted and the Watchdog will be frozen.

Figure 21. STOP Mode Timing Overview

STOPRUN RUN

2048 

RESET
OR

INTERRUPT

STOP
INSTRUCTION

FETCH
VECTOR

CYCLECLOCK
DELAY
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I/O PORTS (Cont’d)
Table 9. I/O Port Option Selections

Note 1. Provided the correct configuration has been selected (see Table 8).

MODE AVAILABLE ON(1) SCHEMATIC

D
ig

it
al

 In
p

u
t

Input PA1-PA3

PB0, PB1, PB3,

PB5-PB7DDRx

0

ORx

0

DRx

1

Reset state

Input

with pull up
PA1-PA3

PB0, PB1, PB3,

PB5-PB7DDRx

0

ORx

0

DRx

0

Input

with pull up

with interrupt
PA1-PA3

PB0, PB1, PB3,

PB5-PB7DDRx

0

ORx

1

DRx

0

A
n

al
o

g
 In

p
u

t

Analog Input
 PB3, PB5-PB7 
(Except on 
ST6203C)

DDRx

0

ORx

1

DRx

1

D
ig

it
al

 o
u

tp
u

t

Open drain output (5mA)

Open drain output (20 mA)

PB0, PB1, PB3,

PB5-PB7

PA1-PA3

DDRx

1

ORx

0

DRx

0/1

Push-pull output (5mA)

Push-pull output (20 mA)

PB0, PB1, PB3,

PB5-PB7

PA1-PA3

DDRx

1

ORx

1

DRx

0/1

Data in

Interrupt

VDD
VDD

Data in

Interrupt

VDD
VDD

Data in

Interrupt

VDD
VDD

ADC

VDD

Data out

P-buffer disconnectedVDD

Data out

VDD
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WATCHDOG TIMER (Cont’d)

8.1.7 Register Description
WATCHDOG REGISTER (WDGR)
Address: 0D8h - Read / Write

Reset Value: 1111 1110 (FE h)

Bits 7:2 = T[5:0] Downcounter bits 
Caution: These bits are reversed and shifted with 
respect to the physical counter: bit-7 (T0) is the 
LSB of the Watchdog downcounter and bit-2 (T5) 
is the MSB. 

Bit 1 = SR: Software Reset bit 
Software can generate a reset by clearing this bit 
while the C bit is set. When C = 0 (Watchdog de-
activated) the SR bit is the MSB of the 7-bit timer.
0: Generate (write)

1: No software reset generated, MSB of 7-bit timer 

Bit 0 = C Watchdog Control bit. 
If the hardware option is selected (WDACT bit in 
Option byte), this bit is forced high and cannot be 
changed by the user (the Watchdog is always ac-
tive). When the software option is selected 
(WDACT bit in Option byte), the Watchdog func-
tion is activated by setting the C bit, and cannot 
then be deactivated (except by resetting the 
MCU). 

When C is kept cleared the counter can be used 
as a 7-bit timer.
0: Watchdog deactivated
1: Watchdog activated

7 0

T0 T1 T2 T3 T4 T5 SR C
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8-BIT TIMER (Cont’d)

8.2.3 Counter/Prescaler Description

Prescaler
The prescaler input is the internal frequency fINT
divided by 12. The prescaler decrements on the 
rising edge, depending on the division factor pro-
grammed by the PS[2:0] bits in the TSCR register.

The state of the 7-bit prescaler can be read in the 
PSCR register.

When the prescaler reaches 0, it is automatically 
reloaded with 7Fh.

Counter
The free running 8-bit downcounter is fed by the 
output of the programmable prescaler, and is dec-
remented on every rising edge of the fCOUNTER
clock signal coming from the prescaler.

It is possible to read or write the contents of the 
counter on the fly, by reading or writing the timer 
counter register (TCR).

When the downcounter reaches 0, it is automati-
cally reloaded with the value 0FFh.

Counter Clock and Prescaler
The counter clock frequency is given by:

fCOUNTER = fPRESCALER / 2PS[2:0]

where fPRESCALER is:

– fINT/12

The timer input clock feeds the 7-bit programma-
ble prescaler. The prescaler output can be pro-
grammed by selecting one of the 8 available pres-
caler taps using the PS[2:0] bits in the Status/Con-
trol Register (TSCR). Thus the division factor of 
the prescaler can be set to 2n (where n equals 0, to 
7). See Figure 27.

The clock input is enabled by the PSI (Prescaler 
Initialize) bit in the TSCR register. When PSI is re-
set, the counter is frozen and the prescaler is load-
ed with the value 7Fh. When PSI is set, the pres-
caler and the counter run at the rate of the select-
ed clock source.

Counter and Prescaler Initialization
After RESET, the counter and the prescaler are in-
itialized to 0FFh and 7Fh respectively.

The 7-bit prescaler can be initialized to 7Fh by 
clearing the PSI bit. Direct write access to the 

prescaler is also possible when PSI =1. Then, any 
value between 0 and 7Fh can be loaded into it.

The 8-bit counter can be initialized separately by 
writing to the TCR register.

8.2.3.1 8-bit Counting and Interrupt Capability 
on Counter Underflow
Whatever the division factor defined for the pres-
caler, the Timer Counter works as an 8-bit down-
counter. The input clock frequency is user selecta-
ble using the PS[2:0] bits.

When the downcounter decrements to zero, the 
TMZ (Timer Zero) bit in the TSCR is set. If the ETI 
(Enable Timer Interrupt) bit in the TSCR is also 
set, an interrupt request is generated. 

The Timer interrupt can be used to exit the MCU 
from WAIT or STOP mode.

The TCR can be written at any time by software to 
define a time period ending with an underflow 
event, and therefore manage delay or timer func-
tions. 

TMZ is set when the downcounter reaches zero; 
however, it may also be set by writing 00h in the 
TCR register or by setting bit 7 of the TSCR register. 

The TMZ bit must be cleared by user software 
when servicing the timer interrupt to avoid unde-
sired interrupts when leaving the interrupt service 
routine. 

Note: A write to the TCR register will predominate 
over the 8-bit counter decrement to 00h function, 
i.e. if a write and a TCR register decrement to 00h 
occur simultaneously, the write will take prece-
dence, and the TMZ bit is not set until the 8-bit 
counter underflows again.

8.2.4 Low Power Modes

8.2.5 Interrupts 

Mode Description 

WAIT
No effect on timer.  
Timer interrupt events cause the device to 
exit from WAIT mode.

STOP Timer registers are frozen.

Interrupt Event Event
Flag

Enable 
Bit

Exit 
from
Wait

Exit 
from 
Stop

Timer Zero 
Event TMZ ETI Yes No
46/100                                                                    Doc ID 4563 Rev 5

1



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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OPERATING CONDITIONS (Cont’d)

10.3.2 Operating Conditions with Low Voltage Detector (LVD) 
Subject to general operating conditions for VDD, fOSC, and TA.  

Notes:
1. LVD typical data are based on TA=25°C. They are given only as design guidelines and are not tested.
2. The minimum VDD rise time rate is needed to insure a correct device power-on and LVD reset. Not tested in production.
3. Data based on characterization results, not tested in production.

Figure 33. LVD Threshold Versus VDD and fOSC
3)

Figure 34. Typical LVD Thresholds Versus 
Temperature for OTP devices

Figure 35. Typical LVD thresholds vs. 
Temperature for ROM devices

Symbol Parameter Conditions Min Typ 1) Max Unit

VIT+
Reset release threshold 
(VDD rise)

3.9 4.1 4.3
V

VIT-
Reset generation threshold 
(VDD fall)

3.6 3.8 4

Vhys LVD voltage threshold hysteresis VIT+-VIT- 50 300 700 mV

VtPOR VDD rise time rate 2) mV/s

tg(VDD) Filtered glitch delay on VDD
 3) Not detected by the LVD 30 ns

fOSC [MHz]

SUPPLY

8

4

0
2.5 3 3.5 4 4.5 5 5.5

FUNCTIONAL AREA
RESET

FUNCTIONALITY
NOT GUARANTEED
IN THIS AREA

VIT-≥3.6

DEVICE UNDER

IN THIS AREA

6
VOLTAGE [V]

-40°C 25°C 95°C 125°C

T [°C]

3.6

3.8

4

4.2

Thresholds [V]

Vdd up
Vdd down
VIT+
VIT-

-40°C 25°C 95°C 125°C

T [°C]

3.6

3.8

4

4.2

Thresholds [V]

Vdd up
Vdd down
VIT+
VIT-
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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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10.7 EMC CHARACTERISTICS

Susceptibility tests are performed on a sample ba-
sis during product characterization.

10.7.1 Functional EMS
(Electro Magnetic Susceptibility)

Based on a simple running application on the 
product (toggling 2 LEDs through I/O ports), the 
product is stressed by two electro magnetic events 
until a failure occurs (indicated by the LEDs).

■ ESD: Electro-Static Discharge (positive and 
negative) is applied on all pins of the device until 
a functional disturbance occurs. This test 
conforms with the IEC 1000-4-2 standard.

■ FTB: A Burst of Fast Transient voltage (positive 
and negative) is applied to VDD and VSS through 
a 100pF capacitor, until a functional disturbance 
occurs. This test conforms with the IEC 1000-4-
4 standard.

A device reset allows normal operations to be re-
sumed. 

Notes:
1. Data based on characterization results, not tested in production.
2. The suggested 10 µF and 0.1 µF decoupling capacitors on the power supply lines are proposed as a good price vs. 

EMC performance tradeoff. They have to be put as close as possible to the device power supply pins. Other EMC rec-
ommendations are given in other sections (I/Os, RESET, OSCx pin characteristics).

Figure 50. EMC Recommended Star Network Power Supply Connection 2)

Symbol Parameter Conditions Neg 1) Pos 1) Unit

VFESD
Voltage limits to be applied on any I/O pin 
to induce a functional disturbance

VDD=5V, TA=+25°C, fOSC=8MHz 
conforms to IEC 1000-4-2

-2 2

kV
VFFTB

Fast transient voltage burst limits to be ap-
plied through 100pF on VDD and VDD pins 
to induce a functional disturbance

VDD=5V, TA=+25°C, fOSC=8MHz 
conforms to IEC 1000-4-4

-2.5 3

VDD

VSS

0.1 µF10 µFVDD
ST62XX

POWER
SUPPLY
SOURCE

ST6
DIGITAL NOISE
FILTERING
(close to the MCU)
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I/O PORT PIN CHARACTERISTICS (Cont’d)

Figure 59. Typical VOH at VDD = 5V

Figure 60. Typical VOL vs VDD (standard I/Os)

Figure 61. Typical VOL vs VDD (high-sink I/Os)
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Vol [mV] at Iio=5mA Ta=-40°C

Ta=25°C

Ta=95°C

Ta=125°C

3 4 5 6
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0.5
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0.6
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1

1.2

1.4

1.6

1.8
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8-BIT ADC CHARACTERISTICS (Cont’d)

ADC Accuracy 

Notes:
1. Negative injection disturbs the analog performance of the device. In particular, it induces leakage currents throughout 

the device including the analog inputs. To avoid undesirable effects on the analog functions, care must be taken: 
- Analog input pins must have a negative injection less than 1mA (assuming that the impedance of the analog voltage 
is lower than the specified limits). 
- Pure digital pins must have a negative injection less than 1mA. In addition, it is recommended to inject the current as 
far as possible from the analog input pins.

2. Data based on characterization results over the whole temperature range, monitored in production.

Figure 67. ADC Accuracy Characteristics

Note: ADC not present on some devices. See device summary on page 1.

Symbol Parameter Conditions Min Typ. Max Unit

|ET| Total unadjusted error 1)

VDD=5V 2)

fOSC=8MHz

1.2 ±2, fosc>1.2MHz
±4, fosc>32KHz

LSB
EO Offset error 1) 0.72

EG Gain Error 1) -0.31

|ED| Differential linearity error 1) 0.54

|EL| Integral linearity error 1)

EO

EG

1 LSBIDEAL

1LSBIDEAL

VDDA VSSA–

256
-----------------------------------------=

Vin (LSBIDEAL)

(1) Example of an actual transfer curve
(2) The ideal transfer curve
(3) End point correlation line

ET=Total Unadjusted Error: maximum deviation 
between the actual and the ideal transfer curves.
EO=Offset Error: deviation between the first actual 
transition and the first ideal one.
EG=Gain Error: deviation between the last ideal 
transition and the last actual one.
ED=Differential Linearity Error: maximum deviation 
between actual steps and the ideal one.
EL=Integral Linearity Error: maximum deviation 
between any actual transition and the end point 
correlation line.

Digital Result ADCDR

255

254

253

5

4

3

2

1

0

7

6

1 2 3 4 5 6 7 253 254 255 256

(1)

(2)

ET

ED

EL

(3)

VDDAVSSA
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11.4 PACKAGE/SOCKET FOOTPRINT PROPOSAL

Table 21. Suggested List of DIP16 Socket Types  

Table 22. Suggested List of SO16 Socket Types  

Table 23. Suggested List of SSOP16 Socket Types  

Package / Probe Adaptor / Socket Reference
Same

Footprint
Socket Type

DIP16 TEXTOOL 216-33-40 X Textool

Package / Probe Adaptor / Socket Reference
Same

Footprint
Socket Type

SO16
ENPLAS OTS-16-1.27-04 Open Top

YAMAICHI IC51-347.KS-7704 Clamshell

EMU PROBE
Adapter from SO16 to DIP16 footprint  
(delivered with emulator)

X SMD to DIP

Programming 
Adapter

Logical Systems PA16SO1-08H-6 X Open Top

Package / Probe Adaptor / Socket Reference
Same

Footprint
Socket Type

SSOP16 ENPLAS OTS-16-0.65-01 Open Top

EMU PROBE
Adapter from SSOP16 to DIP16 footprint  
(sales type: ST626X-P/SSOP16)

X SMD to DIP

Programming 
Adapter

Logical Systems PA16SS-OT-6 X Open Top
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