
STMicroelectronics - ST62T25CM6/TR Datasheet

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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2 PIN DESCRIPTION 

Figure 2. 28-Pin Package Pinout

Table 1. Device Pin Description 
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

VDD

TIMER

Ain/PB5

Ain/PB6

Ain/PB7

RESET
VPP

Ain/PC4

Ain/PC5

Ain/PC6

Ain/PC7

NMI

OSCout

OSCin

VSS

PA0/20mA Sink

PB4/Ain

PB3/Ain

PB2/Ain

PB1/Ain
PB0/Ain

PA7/Ain

PA6/Ain

PA5/Ain

PA4/Ain

PA3/20mA Sink

PA2/20mA Sink

PA1/20mA Sink

it2

it1

it2

itX associated interrupt vector

it2

Pin n° Pin Name

T
yp

e Main Function
(after Reset) Alternate Function

1 VDD S Main power supply 

2 TIMER I/O Timer input or output

3 OSCin I External clock input or resonator oscillator inverter input

4 OSCout O Resonator oscillator inverter output or resistor input for RC oscillator

5 NMI I Non maskable interrupt (falling edge sensitive)

6 PC7/Ain I/O Pin C7 (IPU) Analog input

7 PC6/Ain I/O Pin C6 (IPU) Analog input

8 PC5/Ain I/O Pin C5 (IPU) Analog input

9 PC4/Ain I/O Pin C4 (IPU) Analog input

10 VPP
Must be held at Vss for normal operation, if a 12.5V level is applied to the pin 
during the reset phase, the device enters EPROM programming mode.

11 RESET I/O Top priority non maskable interrupt (active low)

12 PB7/Ain I/O Pin B7 (IPU) Analog input

13 PB6/Ain I/O Pin B6 (IPU) Analog input
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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
12.6.2 "ROM Version" on page 98). It is therefore
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 11.4, the option byte must be
programmed to its default value. Otherwise, an
over-consumption will occur.

MSB OPTION BYTE
Bits 15:10 = Reserved, must be always cleared.

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

Bits 5:4 = Reserved, must be always cleared.

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

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
TIM

PULL
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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4 CENTRAL PROCESSING UNIT

4.1 INTRODUCTION

The CPU Core of ST6 devices is independent of the
I/O or Memory configuration. As such, it may be
thought of as an independent central processor
communicating with on-chip I/O, Memory and Pe-
ripherals via internal address, data, and control
buses. 

4.2 MAIN FEATURES

■ 40 basic instructions
■ 9 main addressing modes
■ Two 8-bit index registers
■ Two 8-bit short direct registers
■ Low power modes
■ Maskable hardware interrupts
■ 6-level hardware stack

4.3 CPU REGISTERS

The ST6 Family CPU core features six registers and
three pairs of flags available to the programmer.
These are described in the following paragraphs.

Accumulator (A). The accumulator is an 8-bit
general purpose register used in all arithmetic cal-
culations, logical operations, and data manipula-

tions. The accumulator can be addressed in Data
Space as a RAM location at address FFh. Thus
the ST6 can manipulate the accumulator just like
any other register in Data Space.

Index Registers (X, Y). These two registers are
used in Indirect addressing mode as pointers to
memory locations in Data Space. They can also
be accessed in Direct, Short Direct, or Bit Direct
addressing modes. They are mapped in Data
Space at addresses 80h (X) and 81h (Y) and can
be accessed like any other memory location. 

Short Direct Registers (V, W). These two regis-
ters are used in Short Direct addressing mode.
This means that the data stored in V or W can be
accessed with a one-byte instruction (four CPU cy-
cles). V and W can also be accessed using Direct
and Bit Direct addressing modes. They are
mapped in Data Space at addresses 82h (V) and
83h (W) and can be accessed like any other mem-
ory location.

Note: The X and Y registers can also be used as
Short Direct registers in the same way as V and W.

Program Counter (PC). The program counter is a
12-bit register which contains the address of the
next instruction to be executed by the core. This
ROM location may be an opcode, an operand, or
the address of an operand. 

Figure 7. CPU Registers

ACCUMULATOR

X INDEX REGISTER

Y INDEX REGISTER

PROGRAM COUNTER
RESET VALUE = RESET VECTOR @ 0FFEh-0FFFh

7 0

7 0

7 0

011

RESET VALUE = xxh

RESET VALUE = xxh

RESET VALUE = xxh

x = Undefined value

V SHORT INDIRECT
7 0

RESET VALUE = xxh

W SHORT INDIRECT
7 0

RESET VALUE = xxh

NORMAL FLAGS CN ZN

CI ZI

CNMI ZNMI

INTERRUPT FLAGS

NMI FLAGS

SIX LEVEL
STACK

REGISTER

 REGISTER
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5 CLOCKS, SUPPLY AND RESET

5.1 CLOCK SYSTEM

The main oscillator of the MCU can be driven by
any of these clock sources:

– external clock signal

– external AT-cut parallel-resonant crystal

– external ceramic resonator 

– external RC network (RNET).

In addition, an on-chip Low Frequency Auxiliary
Oscillator (LFAO) is available as a back-up clock
system or to reduce power consumption.

An optional Oscillator Safeguard (OSG) filters
spikes from the oscillator lines, and switches to the
LFAO backup oscillator in the event of main oscil-
lator failure. It also automatically limits the internal
clock frequency (fINT) as a function of VDD, in order
to guarantee correct operation. These functions
are illustrated in Figure 10, and Figure 11.

Table 5 illustrates various possible oscillator con-
figurations using an external crystal or ceramic
resonator, an external clock input, an external re-
sistor (RNET), or the lowest cost solution using only
the LFAO. 

For more details on configuring the clock options,
refer to the Option Bytes section of this document.

The internal MCU clock frequency (fINT) is divided
by 12 to drive the Timer, the Watchdog timer and
the A/D converter, by 13 to drive the CPU core and
the SPI and by 1 or 3 to drive the ARTIMER, as
shown in Figure 9.

With an 8 MHz oscillator, the fastest CPU cycle is
therefore 1.625µs.

A CPU cycle is the smallest unit of time needed to
execute any operation (for instance, to increment
the Program Counter). An instruction may require
two, four, or five CPU cycles for execution.

Figure 9. Clock Circuit Block Diagram

MAIN
OSCILLATOR

OSG

LFAO

CORE: 13

: 12

8-BIT TIMER

WATCHDOGfINT

OSCOFF BIT 

ADC

0

1

filtering

OSCILLATOR SAFEGUARD (OSG)

OSG ENABLE OPTION BIT (See OPTION BYTE SECTION)

(ADCR REGISTER) 

fOSC

Oscillator

Divider

SPI

: 1

: 3

8-BIT ARTIMER

8-BIT ARTIMER
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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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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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RESET (Cont’d)

5.3.3 RESET Pin
The RESET pin may be connected to a device on
the application board in order to reset the MCU if
required. The RESET pin may be pulled low in
RUN, WAIT or STOP mode. This input can be
used to reset the internal state of the MCU and en-
sure it starts-up correctly. The pin, which is con-
nected to an internal pull-up, is active low and fea-
tures a Schmitt trigger input. A delay (2048 clock
cycles) added to the external signal ensures that
even short pulses on the RESET pin are accepted
as valid, provided VDD has completed its rising
phase and that the oscillator is running correctly
(normal RUN or WAIT modes). The MCU is kept in
the Reset state as long as the RESET pin is held
low.

If the RESET pin is grounded while the MCU is in
RUN or WAIT modes, processing of the user pro-
gram is stopped (RUN mode only), the I/O ports
are configured as inputs with pull-up resistors and
the main oscillator is restarted. When the level on
the RESET pin then goes high, the initialization se-
quence is executed at the end of the internal delay
period.

If the RESET pin is grounded while the MCU is in
STOP mode, the oscillator starts up and all the I/O
ports are configured as inputs with pull-up resis-
tors. When the RESET pin level then goes high,
the initialization sequence is executed at the end
of the internal delay period.

A simple external RESET circuitry is shown in Fig-
ure 15. For more details, please refer to the appli-
cation note AN669.

Figure 14. Reset Block Diagram 
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WATCHDOG TIMER (Cont’d)

9.1.3 Functional Description
The watchdog activation is selected through an
option in the option bytes:

– HARDWARE Watchdog option

After reset, the watchdog is permanently active,
the C bit in the WDGR is forced high and the user
can not change it. However, this bit can be read
equally as 0 or 1.

– SOFTWARE Watchdog option

After reset, the watchdog is deactivated. The func-
tion is activated by setting C bit in the WDGR reg-
ister. Once activated, it cannot be deactivated.
The counter value stored in the WDGR register
(bits SR:T0), is decremented every 3072 clock cy-
cles. The length of the timeout period can be pro-
grammed by the user in 64 steps of 3072 clock cy-
cles.

If the watchdog is activated (by setting the C bit)
and when the SR bit is cleared, the watchdog initi-
ates a reset cycle pulling the reset pin low for typi-
cally 500ns.

The application program must write in the WDGR
register at regular intervals during normal opera-
tion to prevent an MCU reset. The value to be
stored in the WDGR register must be between
FEh and 02h (see Table 11). To run the watchdog
function the following conditions must be true:

– The C bit is set (watchdog activated) 

– The SR bit is set to prevent generating an imme-
diate reset

– The T[5:0] bits contain the number of decre-
ments which represent the time delay before the 
watchdog produces a reset.

Table 11. Watchdog Timing (fOSC = 8 MHz)

9.1.3.1 Software Reset
The SR bit can be used to generate a software re-
set by clearing the SR bit while the C bit is set.

9.1.4 Recommendations
1. The Watchdog plays an important supporting
role in the high noise immunity of ST62xx devices,
and should be used wherever possible. Watchdog
related options should be selected on the basis of
a trade-off between application security and STOP

mode availability (refer to the description of the
WDACT and EXTCNTL bits on the Option Bytes). 

When STOP mode is not required, hardware acti-
vation without EXTERNAL STOP MODE CON-
TROL should be preferred, as it provides maxi-
mum security, especially during power-on. 

When STOP mode is required, hardware activa-
tion and EXTERNAL STOP MODE CONTROL
should be chosen. NMI should be high by default,
to allow STOP mode to be entered when the MCU
is idle. 

The NMI pin can be connected to an I/O line (see
Figure 26) to allow its state to be controlled by soft-
ware. The I/O line can then be used to keep NMI
low while Watchdog protection is required, or to
avoid noise or key bounce. When no more
processing is required, the I/O line is released and
the device placed in STOP mode for lowest power
consumption.

Figure 26. A typical circuit making use of the
EXERNAL STOP MODE CONTROL feature 

2. When software activation is selected (WDACT
bit in Option byte) and the Watchdog is not activat-
ed, the downcounter may be used as a simple 7-
bit timer (remember that the bits are in reverse or-
der).

The software activation option should be chosen
only when the Watchdog counter is to be used as
a timer. To ensure the Watchdog has not been un-
expectedly activated, the following instructions
should be executed:
jrr 0, WDGR, #+3 ; If C=0,jump to next

ldi WDGR, 0FDH ; SR=0 -> reset

next :

WDGR Register 
initial value

WDG timeout period 
(ms)

Max. FEh 24.576
Min. 02h 0.384

NMI

SWITCH

I/O

VR02002
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9.2 8-BIT TIMER

9.2.1 Introduction
The 8-Bit Timer on-chip peripheral is a free run-
ning downcounter based on an 8-bit downcounter
with a 7-bit programmable prescaler, giving a max-
imum count of 215. The peripheral may be config-
ured in three different operating modes. 

9.2.2 Main Features
■ Time-out downcounting mode with up to 15-bit

accuracy
■ External counter clock source (valid also in

STOP mode)
■ Interrupt capability on counter underflow
■ Output signal generation
■ External pulse length measurement
■ Event counter

The timer can be used in WAIT and STOP modes
to wake up the MCU.

Figure 27. Timer Block Diagram 
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INSTRUCTION SET (Cont’d)

Arithmetic and Logic. These instructions are
used to perform arithmetic calculations and logic
operations. In AND, ADD, CP, SUB instructions
one operand is always the accumulator while, de-
pending on the addressing mode, the other can be

either a data space memory location or an imme-
diate value. In CLR, DEC, INC instructions the op-
erand can be any of the 256 data space address-
es. In COM, RLC, SLA the operand is always the
accumulator.

Table 17. Arithmetic & Logic Instructions

Notes:
X,Y Index Registers 
V, W Short Direct Registers
Δ Affected

# Immediate data (stored in ROM memory)
* Not Affected
rr Data space register

Instruction Addressing Mode Bytes Cycles
Flags

Z C
ADD A, (X) Indirect 1 4 Δ Δ
ADD A, (Y) Indirect 1 4 Δ Δ
ADD A, rr Direct 2 4 Δ Δ
ADDI A, #N Immediate 2 4 Δ Δ
AND A, (X) Indirect 1 4 Δ Δ
AND A, (Y) Indirect 1 4 Δ Δ
AND A, rr Direct 2 4 Δ Δ
ANDI A, #N Immediate 2 4 Δ Δ
CLR A Short Direct 2 4 Δ Δ
CLR r Direct 3 4 * *
COM A Inherent 1 4 Δ Δ
CP A, (X) Indirect 1 4 Δ Δ
CP A, (Y) Indirect 1 4 Δ Δ
CP A, rr Direct 2 4 Δ Δ
CPI A, #N Immediate 2 4 Δ Δ
DEC X Short Direct 1 4 Δ *
DEC Y Short Direct 1 4 Δ *
DEC V Short Direct 1 4 Δ *
DEC W Short Direct 1 4 Δ *
DEC A Direct 2 4 Δ *
DEC rr Direct 2 4 Δ *
DEC (X) Indirect 1 4 Δ *
DEC (Y) Indirect 1 4 Δ *
INC X Short Direct 1 4 Δ *
INC Y Short Direct 1 4 Δ *
INC V Short Direct 1 4 Δ *
INC W Short Direct 1 4 Δ *
INC A Direct 2 4 Δ *
INC rr Direct 2 4 Δ *
INC (X) Indirect 1 4 Δ *
INC (Y) Indirect 1 4 Δ *
RLC A Inherent 1 4 Δ Δ
SLA A Inherent 2 4 Δ Δ
SUB A, (X) Indirect 1 4 Δ Δ
SUB A, (Y) Indirect 1 4 Δ Δ
SUB A, rr Direct 2 4 Δ Δ
SUBI A, #N Immediate 2 4 Δ Δ
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CLOCK AND TIMING CHARACTERISTICS (Cont’d)

11.5.4 RC Oscillator
The ST6 internal clock can be supplied with an external RC oscillator.  Depending on the RNET value, the
accuracy of the frequency is about 20%, so it may not be suitable for some applications.

Notes:
1. Data based on characterization results, not tested in production. These measurements were done with the OSCin pin

unconnected (only soldered on the PCB).
2. RNET must have a positive temperature coefficient (ppm/°C), carbon resistors should therefore not be used.

Figure 51. Typical Application with RC Oscillator

Symbol Parameter Conditions Min Typ Max Unit

fOSC RC oscillator frequency 1) 4.
5V

≤V
D

D
≤6

.0
V

RNET=22 kΩ
RNET=47 kΩ
RNET=100 kΩ
RNET=220 kΩ
RNET=470 kΩ

7.2
5.1
3.2
1.8
0.9

8.6
5.7
3.4
1.9
0.95

10
6.5
3.8
2

1.1
MHz

3V
≤V

D
D
≤3

.6
V RNET=22 kΩ

RNET=47 kΩ
RNET=100 kΩ
RNET=220 kΩ
RNET=470 kΩ

3.7
2.8
1.8
1

0.5

4.3
3

1.9
1.1
0.55

4.9
3.3
2

1.2
0.6

RNET RC Oscillator external resistor 2) see Figure 52 & Figure 53 22 870 kΩ

OSCIN

OSCOUT

RNET

EXTERNAL RC

CEX~9pF DISCHARGE

ST62XX

VDD VDD 

fOSC 

VDD 

NC

MIRROR
CURRENT
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CLOCK AND TIMING CHARACTERISTICS (Cont’d)

Figure 52. Typical RC Oscillator frequency vs.
VDD

Figure 53. Typical RC Oscillator frequency vs.
Temperature (VDD = 5V)

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

Figure 54. Typical LFAO Frequencies

Note:
1. Data based on characterization results.

3 4 5 6

VDD [V]

0

2

4

6

8

10

12

fosc [MHz] Rnet=22KOhm
Rnet=47KOhm
Rnet=100KOhm
Rnet=220KOhm
Rnet=470KOhm

-40 25 95 125

Ta [°C]

0

2

4

6

8

10

fosc [MHz] Rnet=22KOhm
Rnet=47KOhm
Rnet=100KOhm
Rnet=220KOhm
Rnet=470KOhm

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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EMC CHARACTERISTICS (Cont’d)

11.7.2.2 Static and Dynamic Latch-Up
■ LU: 3 complementary static tests are required

on 10 parts to assess the latch-up performance.
A supply overvoltage (applied to each power
supply pin), a current injection (applied to each
input, output and configurable I/O pin) and a
power supply switch sequence are performed
on each sample. This test conforms to the EIA/
JESD 78 IC latch-up standard. For more details,
refer to the AN1181 application note.

■ DLU: Electro-Static Discharges (one positive
then one negative test) are applied to each pin
of 3 samples when the micro is running to
assess the latch-up performance in dynamic
mode. Power supplies are set to the typical
values, the oscillator is connected as near as
possible to the pins of the micro and the
component is put in reset mode. This test
conforms to the IEC1000-4-2 and SAEJ1752/3
standards and is described in Figure 58. For
more details, refer to the AN1181 application
note.

Electrical Sensitivities  

Notes:
1. Class description: A Class is an STMicroelectronics internal specification. All its limits are higher than the JEDEC spec-

ifications, that means when a device belongs to Class A it exceeds the JEDEC standard. B Class strictly covers all the
JEDEC criteria (international standard).

2. Schaffner NSG435 with a pointed test finger.

Figure 58. Simplified Diagram of the ESD Generator for DLU

Symbol Parameter Conditions Class 1)

LU Static latch-up class
TA=+25°C
TA=+85°C

A
A

DLU Dynamic latch-up class VDD=5V, fOSC=4MHz, TA=+25°C A

RCH=50MΩ RD=330Ω

CS=150pF

ESD

HV RELAY

DISCHARGE TIP

DISCHARGE
RETURN CONNECTION

GENERATOR 2)

ST6

VDD

VSS
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I/O PORT PIN CHARACTERISTICS (Cont’d)

11.8.2 Output Driving Current 
Subject to general operating conditions for VDD, fOSC, and TA unless otherwise specified. 

Notes:
1. The IIO current sunk must always respect the absolute maximum rating specified in Section 11.2.2 and the sum of IIO

(I/O ports and control pins) must not exceed IVSS.
2. The IIO current source must always respect the absolute maximum rating specified in Section 11.2.2 and the sum of

IIO (I/O ports and control pins) must not exceed IVDD. True open drain I/O pins does not have VOH.

Figure 63. Typical VOL at VDD = 5V (standard) Figure 64. Typical VOL at VDD = 5V (high-sink)

Symbol Parameter Conditions Min Max Unit

VOL 
1)

Output low level voltage for a standard I/O pin 
(see Figure 63 and Figure 66)

V
D

D
=

5V

IIO=+10µA, TA≤125°C 0.1

V

IIO=+3mA, TA≤125°C 0.8

IIO=+5mA, TA≤85°C 0.8

IIO=+10mA, TA≤85°C 1.2

Output low level voltage for a high sink I/O pin 
(see Figure 64 and Figure 67)

IIO=+10µA, TA≤125°C 0.1

IIO=+7mA, TA≤125°C 0.8

IIO=+10mA, TA≤85°C 0.8

IIO=+15mA, TA≤125°C 1.3

IIO=+20mA, TA≤85°C 1.3

IIO=+30mA, TA≤85°C 2

VOH 
2) Output high level voltage for an I/O pin

(see Figure 65 and Figure 68)

IIO=-10μA, TA≤125°C VDD-0.1

IIO=-3mA, TA≤125°C VDD-1.5

IIO=-5mA, TA≤85°C VDD-1.5
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Ta=-40°C

Ta=25°C

Ta=95°C

Ta=125°C

0 4 8 12 16 20

Iio [mA]

0

0.2

0.4

0.6

0.8

1

Vol [V] at Vdd=5V

Ta=-40°C

Ta=25°C
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I/O PORT PIN CHARACTERISTICS (Cont’d)

Figure 65. Typical VOH at VDD = 5V

Figure 66. Typical VOL vs VDD (standard I/Os)

Figure 67. Typical VOL vs VDD (high-sink I/Os)
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I/O PORT PIN CHARACTERISTICS (Cont’d)

Figure 68. Typical VOH vs VDD

3 4 5 6

VDD [V]

2

3

4

5

6

Voh [V] at Iio=-2mA

Ta=-40°C

Ta=25°C

Ta=95°C

Ta=125°C

3 4 5 6

VDD [V]

1

2

3

4

5

6

Voh [V] at Iio=-5mA

Ta=-40°C

Ta=25°C

Ta=95°C

Ta=125°C

bso
lete Product(

s) 
- O

bso
lete Product(

s)
85/105

1



ST6215C ST6225C

    
  O
CONTROL PIN CHARACTERISTICS (Cont’d)

Figure 70. Typical Application with RESET pin 8)

11.9.2 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 71. 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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12.4 PACKAGE/SOCKET FOOTPRINT PROPOSAL

Table 22. Suggested List of DIP28 Socket Types  

Table 23. Suggested List of SO28 Socket Types  

Table 24. Suggested List of SSOP28 Socket Types  

Package / Probe Adaptor / Socket Reference
Same

Footprint
Socket Type

DIP28 TEXTOOL 228-60-23 X Textool

Package / Probe Adaptor / Socket Reference
Same

Footprint
Socket Type

SO28
ENPLAS OTS-28-1.27-04 Open Top

YAMAICHI IC51-0282-334-1 Clamshell

EMU PROBE
Adapter from SO28 to DIP28 footprint 
(delivered with emulator)

X SMD to DIP

Programming 
Adapter

Logical Systems PA28SO1-08-6 X Open Top

Package / Probe Adaptor / Socket Reference
Same

Footprint
Socket Type

SSOP28 ENPLAS OTS-28-0.65-01 Open Top

EMU PROBE
Adapter from SSOP28 to DIP28 footprint 
(sales type: ST626X-P/SSOP28)

X DIP to SMD

Programming 
Adapter

Logical Systems PA28SS-OT-6 X Open Top
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AN913 PWM GENERATION WITH ST62 16-BIT AUTO-RELOAD TIMER

AN914 USING ST626X SPI AS UART

AN1016 ST6 USING THE ST623XB/ST628XB UART

AN1050 ST6 INPUT CAPTURE WITH ST62 16-BIT AUTO-RELOAD TIMER

AN1127 USING THE ST62T6XC/5XC SPI IN MASTER MODE

GENERAL

AN683
MCUS - 8/16-BIT MICROCONTROLLERS (MCUS) APPLICATION NOTES ABSTRACTS BY 
TOPICS

AN886 SELECTING BETWEEN ROM AND OTP FOR A MICROCONTROLLER

AN887 MAKING IT EASY WITH MICROCONTROLLERS

AN898 EMC GENERAL INFORMATION

AN899 SOLDERING RECOMMENDATIONS AND PACKAGING INFORMATION

AN900 INTRODUCTION TO SEMICONDUCTOR TECHNOLOGY

AN901 EMC GUIDE-LINES FOR MICROCONTROLLER - BASED APPLICATIONS

AN902 QUALITY AND RELIABILITY INFORMATION

AN912 A SIMPLE GUIDE TO DEVELOPMENT TOOLS

AN1181 ELECTROSTATIC DISHARGE SENSITIVITY MEASUREMENT

IDENTIFICATION DESCRIPTION
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